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B uacromuei”{ KITHre H3JIO2KEeHBI NpHIIIHOIAIbHBIEe YCTd-
HOBKH H COZ€DXaHHe THIADOTEOJOTHYECKHX H3bICKaHUH /s
BOMOCHAOXKEHHsI B Da3NHYHBIX NPHPOAHHIX YCAOBHAX, & TaK-
JKe TIPHBOANTCS ONHCAHHMe KOHCTPYKUIH BOJ03ab60OpOB, 3K-
CILTOATHPYIOWIHX MOA3eMHble BOJB, W MeTOJIOB HX TI1po-
re0.,10rHYCCKOro NpPOeKTHPOBAHHS.

Oco6edHOCTbIO JaHHOH paboTul #BIAeTCS KOMIJeKCHOe
{13;10/elide BOMPOCOB HM3BICKAHHH i NpOeKTHPOBAHHA.

Kuura paccunrtaHa Ha IOHPOKHe KPYIH HHXKeHePOB-
[HAPOreoJioroB i BoOjoOcHaOXKeHLeB. KpoMe Toro, ouna mo-
weT CJAYKHTH mocofueM 18 CTyAelTOB BTY30B CQOTBeT-
CTBYVIOIIHX CHellHalbHOCTEMH.
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NPEAHUCIAOBHE

Botoza6opsl, 3KCII0ATHPYIONIHE HOM3EMHBLIC BOJAbl AJs
XO3AHCTBOITHO-IIMTHERBOT0 U TMPOMBILUJICHHOTO BOJZOCHaO0XEHHS,
npuxtensotcs o CCCP nopcemecTHo.

[ToaseriHble Bo1bl, B NPOTHROIIOJIOKHKOCTL NOBEPXHOCTHBIM,
oObluHo  Oe3vnpeuinl § CAHHTAPHOM OTHOUIEHHH H IO3TOMY
ABDUOTCA  Haifosee  JKeJaTebHbM  HCTOUHHKOM IHTBEBOIO
Bo10CHa0en st BAyceTe ¢ TeM MOA3eMHbBIE BOAb! IPEACTaBAAIOT
CVHIECTREHHBIT nHTepeC M AJs8 npOoMbIIITeHHOTO BOAOCHAOXKe-
s, ocobenno B TeX Cayuasix, KOrja BO3MOXHble HCTOUYHHKH
IIOBEPXHOCTHBIX BOJA 3HAUUTeJbHO YA2JeHb OT MOTPebuTeNs
ILTH HMCIOT HEYO0BJIETBOpPHTE bible (DU3HKO-XUMHUYECKHe XapaK-
TEPICTHKU.

Manickauisg UCTOUHMKOB IOJ3€MHBIX BOJ AJS IeJed BOmo-
CHaOKeHHsI M TNPOCKTHPOBAHHC BOA03200POB, 3KCIJIOATHPYIO-
IUX 3TH BOJBI, — IOBOJLIIO TPyAHas 3ajaua. ITo oOycJo-
BBACTCA MHOroo0pasneM TPUPOJHBIX YCJOBHH HaLleH CTpaHsl,
a 4acTo Cc1aboi WM HeL0oCTATOYHOH H3YUEHHOCTBIO TOrO HJH
IHOro pajfioHa B THAPOTeOJIOTHYECKOM OTHOIMIEHHH.

Bonpocrr H3niCKaHHil M TpoekTHpOBaHWst Bonao3abopon
IT013CMHBIX BOA HE HALLM KOMIJIEKCHOTO H JOCTATOYHO IOJ-
HOTO OCBeilleHHsd B JutepaType. Mexay TexM OTAeJATh I'MAPO-
reo1OTH'IeCKOE TIPOEKTHPOBAHHE OT TH/IPOTE0JIOTHYECKUX H3Bl-
cranuil He TOJIbKO He ne’lecoobpasHo, 110 B COJBUIMHCTBE CJIY-
uaer 1axe U HEeBO3MOXKHO.

[lpentaracvas paGota ¥ uMeeT CBOeil IedbIO XoTd Obl
YaCTHIHO ROCHOJHHMThL 3TOT npoGes; pa3paGoraHa OHAa B BHAE
NMPaKTHYECKOro TMOCOOHS M COCTOMT W3 ABYX OCHOBHBIX 4acTeH.
B meproll yactn pabGorn ocBeniardTcs (HaKTOpHl, BJUSIOILINE HA
ofbet M colrep)kanue THUAPOreOJOTMUECKHX M3bICKAHUMH IJIS
uetefi BO1OCHAOKeHWT, 1 HaeTCa cocTaB paboT NPUMEHHTENbHO
K OT/JGILHBIM 3TalaM HM3bICKaHWi{, a Takke OMUCHIBAIOTCS
MeTO1bl OmnpejeseHds 3alacoB TNOM3eMHLIX BOX. Bo Bropo#
YACTH paCc\aTpUBAIOTCA: 3TANBI U 3JIEMEHTHl NPOEKTHPOBAHUS
B0103a60pOB M BHIOOD YYAaCTKOB nIJA HX 3aJOKEHUS, THUIIBI
1 KOHCTPYKUHM BOA032a60OPOB M YCJOBHS HX IIPHMEHEHHs,
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4 TJRKC L3TAPAINTCS MCTOAB! pacyera B0J03a00poB H BOIPOC
0 Bbidope  citocoboB  Npou3BoAcTBA  paboTr. 3HAUHTENbHOE
SHINMANIe B KHHre Y/eJeHO BOMNpocaM, HauMeHee OCBCIIleHHbIM
BOCYUICCTBAIONIEH fiTepaType: onpelcJeHHIO 3a11acoB MOA3eM-
b BOL H X KJacCH(HKalUMH, pacyerad AebHTa B0jJ03200-
pos, ro16opy W pacyeTy (QHABTPOB, METOA2M NPOSKTHPOBAHHS
GecribTpuBsIX  CKRaXXMH M T. A. OcBeulenHe yKa3aHHbIX
BOMPOCOB B npeataraemoli pabore gaercd ¢ IMIMPOKHM HCIOJb-
30BAHHC\ @BTOPAMH CBCHX NOCJEJHHX TeMaTHYeCKHX U 3KC-
HepHVenTa 1bHBIX  paboTt, npoBedeHHbix HMH B Muetdryre
Boireo.

OcoledHocTpio npeasiaraedofl padoTsl ABJIAETCH KOMILTEKC-
e M3,J0XElHe BONPOCOB MpPOBEJCHHT THAPOreO0JOrHYCCKUX
I3BICKAHMHE M TIPOCKTHPOBAHHS BO103200POB, 3KCHICATHPYIO-
LLHX 110.3€MHble  BOJbI

Knura paccunTana Ha IUHPOKHE KpPYLH HHXKEHEpOB-THApO-
i¢o.10108 U BoAocHaOxceHIeB. Kpoie rtoro, oHa MoXker ciy-
ANTb TOCOOHEM AJS CTY/JEHTOB BTY30B COOTBETCTBYIOIINX
crieHanbHOCTE .

Padora cocrtapieHa crapiiuyi HaY4YHBIMH COTPYAHHKAMH
HMucturyra Boareo: C. K. A6pamosbiv —riaasbsl IV (pas-
aeast [—35), VI, VIII (pasznen 1) X, XI, XII| XIII, H. H. Bus-
tevianoy — raaBst VI, VIII (pasaea 2), IX u M. I1. Cemeno-
con —raaser [ IE T, TV (pasgen 6), V.



NEPBASL YACTD
r'APCTEOJIOTUMYECKUE U3BICKAHUY

I'nasal

®AKTOPBI, BJIMAIOWLHUE HA OBBEM U COAEP)XAHHE
'MAPOTEONOrHYECKHX M3bICKAHUMH

O6beM U COJepXanue TCHIPOreO0JOTHYECKUX H3bICKaHHH
3aBHCAT OT CTAAMM TNPQEKTHPOBAHHS BOAoCHalbxenus, Tpebo-
BaHUil K KOJMYeCTBY M KaueCTBY MOA3EMHBIX BOJ, CJOMKHOCTH
NPHPOTHBIX YCJOBUIl H CTENCHHM H3YUYCHHOCTH IIOJ3eMIIbIX BOJ
paiioHa.

(. CTtaiuu NPOEKTHPOBAHHA H H3bICKAHHUI

[To nocrtanosiesuio CIIK CCCP or 28/I 1938 r. npoexr
BoTocHa0KeHHUsi padpalaThiBaeTCsi B TpeX CTAJAHUAX: MPOEKTHOC
3a,1alHC, TeXHHUSCKMI TNPOEKT U cOcCTaB/leHHe palouuMx uepTe-
xell. Kpoyxe Toro, mJss oueHb KPYNHBIX O0OBEKTOB HJH paloH
HOro BO.10CHaOXeHHs coCTaBjderTcs MHOTA2 MNpelBapHTe.1bHbIN
NMPGeKT WJIM TeHepasbHas CXeMa BOJOCHAGKeHHd.

[IpmicHure/,sHO K THM CTaAHAM NPOeKTHPOBAHHSA ycTaHa-
g 1Bactest ¢0bed THAPOre0.10THYeCKHX HM3BICKAHMH, KOTOpbie
JOJKHBL MMeTh CJAe1YIOUIHe LieseBble yCTaHOBKH:

a) Mzvickanusgs K NpOeKTHOMY 3a7aKHI0 LOJDKHBL yCTallo-
BUTH BOTOOGHJABHOCTB paliona H OHEHUTb BO3MOXHOCTb U 3KO-
HONVIHUCCKYI0 11e1eco00pa3ioCTb TNOJYyUeHHsT IOA3eMHBIX BOI,
KOTHUCCTBO M KaueCTBO KOTOPbIX YyAOBJIeTBOPAIOT ToTped-
I0CTL  TpoeKTHUpyeMoro  BojaocHaOkenuda. Ha  ochHoBanum
M aTepuasioB U3bICKaHuA BHIGHpaIOTCA HauGoJgee BOAOOOHIBHBIE
VIIaCTKH, yJA00Hbie AJ yCTpoHCTB2 BOA03ab0pOB, H peKOMEH-
JAyeTcs Tporpania AeTaJbHBIX H3HCKaHHMI K TeXHHUECKOMY
JIPOEKTY.

6) Vsbickanusi K TEXHHTECKOMY TPOEKTY HOJIKHbI JaTh HC-
YEPIBIBAIOILYIO XaPaKTePUCTHKY BOJOOOHALHOCTH BHIOPaHHHIX
P TIpOEKTHOY 3a7alif¥ BOJTOHOCHBIX T'OPH30HTOB M peKOMeH-
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108aTh KOHKDETHbIE NYHKTH [JI OKOHYaTeJIbHOIO INPOEKTHDO-
BAHHA OTAEJbHBIX BOM03a00PHRIX COODYXKEHHH M BCEro BOJNO-
sabopa B HeJoM. Matepuanpl u3bicKaHull J0JPKHBI OCBelLlaTh
CaHHTapHO-TeXHHUEeCKHe YCJOBHS paioHa AJA NPOCKTHPOBAHHUSA
304 CaHHTapHON OXpPaHHI.

B) Lle1nio ruaporeosiornyeckux paGoT K CTaguu COCTaBJe-
HHA pabodux dYepTexKeHd SBIAIOTCS YTOYHEHWE W TIPOBEpKa
TMPHHATHIX B TEXHHYECKOM TPOEKTe IOJIOXKEHUH o JuHaMuue-
CKUX YpOBHAX, JAeGHTe W pACCTOSHHH MEXAY OTAEeJbHBIMU
B0O,103200PHBIMU COOPYIKEHHSIMH, @ TaKKe O pexXHMe 3KCILIO-
atagud Bcero Bojgo3abopa.

Kpoye TOro, ruaporeosorHyecKkHe H3LICKAHHS IIPOM3-
BOISITCA M BHE TNe€peuyHcsJeHHBIX CTanui IPOeKTHDOBAHUS, Ha-
Ipyrep AJS BBIACHEHHS 11e1eCO06Pa3HOCTH TIONCKOB MOA3EMHBIX
BOJ B MaJOM3YYEHHHX padoHax, AJd PACIIHPCHHUA U PEKOH-
CTPYKLHH CYLICCTBYIOUIHX BOJ03a00pOB M [/ BOCCTAHOBJEHHS
pa3pVIIeHHHX BO103a60pOB.

2. Crenenb M3yUCHHOCTH paloOHa

Heo6xonumocTs opranusamuu TIuApPOre0IOrHYECKUX H3bl-
CKaHMH U collepXkaHue 3THX pabOT MOJIKHB PACCMATPUBATHLCS
B 3aBUCUMOCTH OT CTENEHU TI€0J0TO-THIPOTE0JIOTHYEeCKOH H3Y-
YEHHOCTH paloHa. Palion MoOMKeT cuuTaThCsd X OPOLIO M3 Y-
TeHHDIM, €CNH HMeIOTCH Marepuanbl (AUTepaTypHble HIH
ApXMBHBIE), JCTAJBHO OCBEILaioU[He Te0JOoTHYecKoe CTPOEHHE
4 THAPOTEOJIOTHYECKHE VCJIOBHS paHOHa, a TaKkKe ecJH
HMeIOTCH KOHKPETHBbIe JaHHble O BOMOOOGWIBHOCTH W XUMH3ME
BOMIOHOCHLIX TOPH30HTOB, MAMHAMHYECCKMX YPOBHAX H Jaebure
OTHENbHBIX  3KCHJIOATHPYEMbIX CKBAXKUH WM  MaTePHaJbi
JMUTEJbHBIX ONBITHRIX OTKauek. JIag 3THX pafioHOB TOJieBBIE
THADOTE0JOTHUECKHE M3bICKaHUSA K IIPOEKTHOMY 32T aHuIO
MOFYT ObITb TIOJHOCTBIO HJH YaCTHIHO 3aMeHeHbl KaMepasib-
HOM 06paGoTKkoll COOpaHHKX MaTepHaJOB H COCTaBJEHHEM
PacIIMPeHHOro THAPOreoJIOrHYeCKOro 3aKJ/I0UeHHst K TIpPOEKTY.
ITpu 3HAUUTENLHOH BOMOOOMJBHOCTH XOPOIIO H3YYEHHOrO
pafioHa W HeOOJBLION TNOTPEeGHOCTU B BONE B psiie CJyYaeB
MOXXHO 0TKa3aTbCs OT IOJIEBBIX T'HJAPOTEOJOIMHYeCKUX H3bI-
CKaHu#i u K TEeXHHYEeCKOMY TIIpOEKTY WJH HAMETHTb HX
B HeGOJEWOM of6beMe H TOJLKO AJA YTOYHEHHS OTHEeAbHBIX
MEHEE SICHBIX BOTIPOCOB.

Ecmy umemomecs Martepsaltnl OCBEIIAIOT JHUIL TIEOJOTH-
yeckoe CTpoeHue H ofluue THAPOreosioruyeckHe YCJI0BUS IaH-
0T0 PAHOHA, KOHKPETHHX e XapaKTePUCTHK BOHLOHOCHBIX
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TOPH3OHTOB HET, TO AJsS OOOCHOBAHHUS INIPOEKTHOrQ 3ajaHusi
BOAOCHAOXeHUT He TOJLKO KPYMHBIX, HO (B OT/C/LHBIX CJAV-
4asx) 4 HeGoJbLIMX 06DBeKTOB TpelYyIOTCs ToJeBLIe T'Hpo-
reoJIoOTHYeCKHE H3BICKaHUS, XOTA M B yMeHhLieHHoM o0beMe.
Taxue paiions chejryer cuntaTh MaJdo H3ydeHHB MH.

W, Hakonel, cjeayer CuHtath HEUIYUYEHHBIMH Te
pDAHOHbl, MO KOTOPHIM HMETCST JHTepaTypHBlE MaTepuaslbl,
ocBelaoinide B 06IIeM BHAE JHIUb Te0JOTHUECKOE CTDOEHHE
Teppatopuu. B 3TuX palioHax TUAPOTEO0JOrHUeCKHS H3LICKAHUS
HeOOXOMUMO NPOU3BOAMTL B TNOJIIOM o0BeMe.

3. Inaporeonoruueckue ycaoBHs

Ob6pem U cofepxaHHe THIPOreoorHYeCKHX U3BICKaHUI
U3MEHSAITCA B 3aBUCHMOCTH OT XapakTEPHBIX O0COOEHHOCTeH
()OpMHUDOB2HHS W peKUMa TIOJA3eMHBIX BOJ, CoCTaBa BOJO-
HOCHBIX TIOPOJ M TEOJIOTHUYECKOIl CTPYKTYPHI paHoHa.

[pyntoBble BoABI 32JI€ralOT Ha CPABHUTEILHO HEGOJBIION
riyOHHe ¥ HMeKT NHTaHHe No BCel IJIoliaju pacnpocTpaHe-
HHsi BOOIIOCHOTO TOPH30HTA H MECTHOE JApeHUpoBanue. PexuM
STHX BOJ TECHO CBfI3aH C KJAUMATHUECKHMH OCOOEHHOCTSMH
1 Tomnorpadueil MECTHOCTH, a TOIT0MY BechMa H3MEHUUB.
3aneraloT TPYHTOBBIE BOJLI dYallle BCEro B TOJIe YeTBepPTHY-
HbIX OTJIOKEHHU, OTJUYAIUIUXCST OoObluHO GOJbLIOH HEBbIAED-
JKQHHOCTBIO JIUTOJOrHYECKOro COCTaBa, BCJEJICTRHE YEro Molll-
HOCTh BOJOHOCHOrO TOPUIOHT2, BOAOOTA2Ya, BOJIONPOHUILAE-
MOCTb W THApABJIAYECKHEe VKJOHBbI TOTOK2 TDYHTOBBIX BOJ
[IPETEPNEBAIOT CYIIECTBCHIBLIC M3MEUCHUA Jaxe Ha HeGoJIb-
HIMX paccrosinuax. [pyHTOBBIE BOJALI 3auacTyio ObIBalOT
CBA32HBI C TIOBEPXHOCTHBIMHM BojaMU GOJIOT U TOPPAHUKOR
4, KpoMe TOro, cjaGo 3amuuiciubl OT TOBEePXIIOCTHOTO 3a-
I'Psi3HEHHUS.

IMosroMy Anst H3yuCHUS TPYHTOBBHIX BOJ KAaK HCTOYHUKA
poflocHalxKeHns TpeOyercss pasHooOpazHbll, A0CTATOUHO GOJAb-
UIOH U TOJHBIH KOMIJIEKC THAPOre0.JOTHUeCKHX M3bICKaHHH:
reoJoro-ruiporeoJoruueckiie CheMKH IJIOIaaH  pachpocTpa-
HeHHs1 BOAOHOCHOTO rOpH30HTa, 60161100 KOJHYECTBO PA3BEI0Y-
HBhIX CKBaXXMH H OIBITHBIX OTKauek, H3ydeHHe pexuMa H
3aMacos MoJM3eMHBIX BOJ, THApOMeTpUdYecKHe palGoTnl Ha
TOBEPXHOCTHLIX BOAOTOK2X M BOJAOEMaX, AeTas bHOE CAHUT apHO-
Texuuueckoe ofcjaeoBaHHe TEPPUTOPHUHU.

MexnnacrtoBeie (apTe3MaHcKHe M HEHanophsie) BOJbI
OGLIYHO TPHYPOYeHhl K KODEHHBIM INOpOAaM, JMTOJOrHYecKHH
COCTaB M BOJONPOHHLAEMOCTh KOTODPHIX OCTAlTCA (oJee HJH
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MCHEC OJIHHAKOBBIMHY Ha 3HAUUTEJbHOM MPOTAXKEHHH BOJOHOC-
noro caos. OO6JacTH TUMTAHMS M JPEHHPOBAHHSA 3THX BOJ
3aHMMSIOT JHUIb YacTh ofueld nJjounaAH pacrnpocTpaHeHus
BOJOHOCHOTO TOPH30HTA, MO3TOMY HAa OCTaJbHOH IJIOWLaan
o0LIMH pacxod MOTOKA IOA3eMHBIX BOJ OCTAaeTCs MOCTOSH-
I B JI0GOM TIOMEepevYHOM CeYeHHU BOJLOHOCHOTO CJIOS.

BesencTeie yKa3aHHbIX HPHYMH [Js1 pasBellKH H H3YUeHHS
MEKIIJIACTOBEIX BOA TpeOyeTcst MHOH KOMILIEKC TI'HMJIpOI€0JO-
THUSCKHX HM3kICKaHMH. Hallpuiep, reo1oro-ruaporeoJoTHYeCcKHe
CHEMKH TEpPPUTOPUH 3aMEHSIIOTCS PeKOTHOCLIUPOBOUHbBIM 00CaL-
gosandey. OOulee ob6caegoBande o00JaCTH MHUTAHHSA [M0JA3EM-
HBE'X BOJ TPOU3BOJHUTCA JIMIIb JJIT KPYTHOTO BOJAOCHAOXKEHHS
H TOJIbKO TpPH HeJajeKoM pacho/iokeHHUH 3ToH o0aacTd (He
copiule 25 kM) OT yuyacTKa [pOEKTHPYeMBIX B0OA03a00pOB.
[Mockombky mqs passenxku TpeGyercs TuiyGokoe Oypenue,
a MeXILJIaCTOBble BOABLI MUMeEIOT OoJjee MM MeHee MOCTOSHHBbIC
THAPOTe0.I0THYeCKHe U XHMHKO-G&KTEepHOJIOTHYeCKHe Xapak-
TePHCTHKH, YHCJIO Pa3BeNOUYHbIX CKBAaXXHH M CKBaXXHH JJd
H3yUeHHS pexHUMa [MOoJA3eMHBIX BOJ COKpaulaercs, I[IpHYeM
B OTJ€JbHBIX CJIydasx [peiycMaTpuBaeTcs- HCMOJIb30BaHHE
3TUX CKBa)KMH [AJs 3Kcniaoaraumd. CaHHTapHO-TeXHHYLCKOe
o0c.IeloBaHHe 3aMeHseTCsl peKoMeHjauued oOLIHX TexHHye-
CKHX MEepOTpHUATHH, MpeioTBpallatouIX BO3MOXKHOCTb 3arpss-
HeHHSI TOJ3CVHBIX BOJ HENOCPeJCTBEHHO B CaMHX BOJLO3a-
6opax.

JIMIIb TIpH HAJIMYMM YYaCTKOB MECTHOTO JApeHHUpOBahHUs
MEJKIIJACTOBBIX BOJ Ha 3TUX ydyaCTKax oprauusyercd OoJee
MOJIHBIH  KOMIIJIEKC THADPOTeOJOrHUYeCKUX M THAPOMeTPHYECKHUX
U3EICKAHHUU.

Brickasauibic Bblllle [MOJ0XKEHHsT 10 MNOBOAY of6bemMa Wu
COJlepKaHUSI THAPOTEOJOrHUeCKHX paGoT MpH H3yUeHWHU 'PYHTO-
BbIX M MeXI.1aCTOBbIX BOJ HWILIIOCTPUpPYIOTCH Taba. 1.

Tak kaxk cTemeHb M XapaxTep TpPeUIMHOBATOCTH, a TaKKe
TIPOILECCh!  TOCJeYIOUIero 3aloJHEHHsT TPeHUHH M[pOAYKTaMH
BbIBETPUBAHUS, UPE3BbIYAliHO pa3Ho00pa3itbl U HU3MEHUHBEHL, A5
H3VYeHHst BOJAOOOHALHOCTH M (DUIBTPALHOHHBIX CBOHCTB CKaJb-
HBIX [OpOJ, Kak I[paBujo, TtpebGyercss GoJee 3HAYUTRJbLHBIH
00beM H3bICKaHUI, 4YeM [AJs MOpOd 3epHHCTHIX. Pe3yabTaThl
pa3BeJkM M ONBITHEIX palOT, BbLITIOJHEHHBIX [ H3yYeHHs
TMOM3eMHBIX BOJ B CKaJbHbIX HOponax, TPYyAHO, a HHOTAA H
HEeBO3MOXHO B TO.JHOU Mepe pacrlpoCTpaHaTbh Ha COCeJHUE
YYaCTKH.

leosnornyeckass cTpyKTypa M IOUCJIOUUHPOBAHHOCTH TOPHBLIX
NMOpoJ OnpelessioT OO0IlHe THIPOreoJIOrHYeCKHC OCOGEHHOCTH
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i
i

|
|
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leonoro-runporeonoru-
geckan cbeMia
CaHnurapHO-TEeXHHY2CKOE
o6crenoBaHue
Passepoudble paGoTht B
MOMOIIL CheMxe
Passenounble CKBaXHHbBI
Ha BOLY
Pa3sepouHo-3KcIA0aTa-
UMOHHLIE CKBaNHHBI

QOcob6pie CKBAXHHLL J7TH
OIBI THBIX Y370B
Ocobuie cksaxuHL IJA

H3ydeHUs pexuMa Moj3eM-
HBIX BOJ,
OublTHHE OTKAYKH
[Tonesble y3bicKaHUug Ajd

"' OIpefeNeHHA YCIOBHUA IH-

10
I8

TaHus U 1pecHUPOBAHUA MO I~

' 3€MHBIX BOJ

Jla6opaTopHble aHAMI3BI! |

npo6 BomIbI
JlaGopatupHbie aHaaAu3bl
TPYHTOB

} [Tnowanuas ChEMKa

[TpoussopaTcs B MOJHOM
- obbeme

Byparca

Byparca ¢ 1—4 nayuamu
HaOAIOAATEAbHBIX CKBaXMHH

Bypsarca
[Tpoussonsarca

[Tpoussorsarcs
1€PPHUTOPHH

Insa BCeil

[Tpoussomsarca B 60Jb-
oM o6beMe

[Ipon3sogarcsa

Bypsrcs s nodHOM o0beMme

|
|

4

Pexornocnuposoynoe o6-
cleflOBanHe

Ilaomanroe obcaenosanue

(IpoHssozgarcs B COKpa~
LEHHOM Ob0bheMe

Bypsarca B HebOnbUIOM
KoJanuecTse

Byparca

Bypnatca u3pelixa c onHAM
Jy4YoM HabawonareabHHX
CKBAKHH

Bypsarca B HefOJbUIOM KO-
JIHYECTBE

M3 OIHHOYHBIL CKBAXHY H TPYIINOBBIE

{IpoussonaTca 8 HeGOAb~
mecM obbeme

[IponaBoniaTca B MeHee

' CbheMkH He IIpOH3BO-
b

! L8TCH

O61:e 3aKkaYeHHe
He npousszonarcsa

bypsarca peaxo

i Dbypsarca
i He 6yparca

§

Bypatca penko

M3 OJIUHOYHBIX CkBa-
WHH, peie IpyIMIOBbie
He npousBoxsarcs

3HAYUTEJAbHOM 00beMe

lpoussonsrtca B MeHblIEM o06beMe



Tadanuwa 2

BoR0064abH 0CTh A Ouchs prnﬂoe|5 Kpymsoe BosocHaGKe-

BOI(CHAGKCHKE,

ﬂoTpenﬂocn,

B BO.UE (\1OLLLHOCTb BOZLOCHdGrKOHVHI)

B. Cpentee sonocHabxe-

I'. Mengoe Bonocuabxe

T HHe, TI0TpebHOCTh HHe, M0TPeOHOCTD HHE, NOTPeBHOCTI
pavona {IOTPE6HOCTH CBHILIE y ’ ’
| 100—50 afcex — Me .
100 2fcerc | / 50—20 sfcex } edee 20 afcex
I. Paiiounl 607b- [Toxuptil oébém[ CokpaweHUH 006beM |l TI'anporeonornyeckoe { Tiaporeoaoraueckoe
woit BoA00OHAL- | U BICKAHHI ' U3bICKaHUul K I, OBKTHOMY! 3aKJI0UEHHE K MNPOSKT- | 3aKjiKOUeHIle K TeXHHye-
HOC1M, nebut 1 3a/AHVIO M TOJHMHE K | HoMY 3apalKi0, COKpa- * CKOMY NMDOEKTY

CKB4WHHbLI CBHIIE
25 afcex

1. Pajionst 8010~
o6HAbuLie, HebOHUT
1 CKBIXUHH

25—10 ajcec

|
|
|

T XHHE4ECKOMY MPOEKTY

LIeHHDI 00heM H3bCKa-
HHE K TeXHAYEeCKOMY
POEKTY

[Moaun#t 06beM H3BICKAHHH

Coxpauieunbii 06bev
K TPOCKIH .My 3aJaHHIO,
MO 1HbIH 06H~M K TEXHII-
YECKOMY 11POEKTY

I'a (poreonorudecxoe
32KA:04€ 1HE K TIPOCK I
HOMY 3ala i{HIO, coKpa-
weHimii 0beM K - Tex-
1IM4eCKOMy [IPOCKTY

HI. Pafionn Mano-
BOJLOOONALHDBIE, e~
OMT 1 CcKoaXiHb
10—3 ajcck

IV, Paiiouni Maao-

BOAHBIE, OcOHT |
CKBaN(MHBl MCH<E
3 aAlcer

; up

3bicKaHuUs IPO-
H3BONTCA JAHWILS
CTCYTCTBHH
ANYCHX HCTOYHH-
KOB BCJOCHabKe-
HU

[Tonuntt o0BeM u3blCKAHUB

[Tpon3BOIHTDL
M3 CKaHu npar-
THYECKH HelleNeco-

! obpasno

|

IATCA Db TPH OTCyT-
CrBMM APYriX HCTOYHH-

V3bICKaHuA NIPOH3BO- }
KOB BO 10CHA0XeHHA !

Coxpaulennnlit obbem
I3bICKAHUIT K TPOSKT-
HOMY 3aJaHuio, INOJHbIHA
06BbEM K TEXHHYECHOMY
NpOexTy

[Toaubli 00 beM HU3BICKaHHM



paHoHa H MOryT CO3MaTb DBECbMa CBOCOOpaA3KHbLIE YCIOBHSA
ITHTaHUsl, JPEHUPOBAHHUA, H3OIAUHH MJIM B3aHMOCBS3H pPa3J/HY-
HbIX BOJOHOCHBIX [OPH3OHTOB MJIM OTIEJBHEIX uacTell OJHOro
H TOro € ropH30HTA.

B psiac cayuacs BOMOHOCHBIE TOPH3OHTBI OKAa3biBAKTCA
NPHYPOUCHHBINH TOJbKO K 30HAM TEKTOHHUECKHX HapylUeHHI]
HJH B 3THX 30HaxX Pe3KO HM3MeHSIOT CBO€ [OJIOXKEHHE H Ibe3o-
METPUYECKHUH Hamop.

ITostony B AMCIOLUMHPOBAHHEIX paiiollax HCOGXOAMM HEKO-
TOPBHIL JONOJHUTENbHBIA 00bCM H3BICKATE/bHBIX paloT A4
YCTAHOBJICHHS TCKTOHHYECKOH CTPYKTYPhl MECTHOCTH, a 3aTeM
75 M3Y4YeHHsT KaXKJO0ro CTPYKTYPHOTG 3.7eMeHTa, NpHUeMm s
TOH LeJM MHOrjla C YCHEeXOM MOIYT NPHMCHATHCA [EOo(H3HU-
4eCKHEe METOAb! PA3BEAKH.

Ilpn uyepemoBaHuM B BepTHKAJbHOM paspe3e BOMOYIOPHBIX
H BOJONPOHHLACMBIX MOPOA B TOJIIE 3€MHOH KOpbl 00pasyercs
HECKOJIbKO H30JHPOBAHHBIX APYr OT Apyra BOJLOHOCHBIX TOPH-
30ITOB HJM HECKOJbKO 3TaxeH I0A3eMHBIX BOJ, OT/IHMYAlO-
HMXCA TOH WM MHOH B3auMOCBsi3blo. FlsydyeHHe HeCKOJNBKHUX
BOJTOHOCHBIX DGPU3OHTOB, OCOOGEHHO HECKONBKHX 3ITaxKed nos-
3eMHBIX BOJ, CBfI3aHO ¢ GoJiee 3HAYHTEJbHBIM O0BeMOM paGoT
1 TpeOyeT NpHMeHeHHs oc00Ofl MeTOAHKH AJif YCTAHOBJCHHS
YCJIOBHI NUTAaHUsT M TPOU3BOIUTEJbHOCTH KaXKAOrO TOPH30HTA
B OTAEJbHOCTH, XapakTepa HX B3aUMOCBA3H M IPaKTHYECKOH
BO3MOXKHOCTH Pa3fe/bHOrO MM KOMIWICGKCHOIO HCIOJIb30BaHUA
pa3/H4YHBIX TOPH3OHTOB AJs1 BOJOCHAGKEeHHS.

4. TpeGoBaHHsl K KOJHYECTBY H KaueCTBY MNOJ3eMHbIX
BOA U BOAOOGHABLHOCTH paiioHa

TpeGopanusa K KOMMYECTBY BOJBI WJH MOMIHOCTb NPOEKTH-
pYyeMOro BOJOCHAGKeHHsT HMEIOT BechbMa GOJIbIIOE 3HAYeHHe
NpH IJIAHHPOBAHHH T'HAPOTEOJIOTHYECKHX H3BICKAHHH. DTH Tpe-
6oBaHUsl HeH36EKHO NPUXOIUTCA COMNOCTABJATH CO CTENEHBIO
BOJOOGUIBHOCTH padoHa.

Mox110 NpPefnoXKHUTh CJHEAVIONIYIO YCJOBHYIO TIpajalHuio
MOIIHOCTH BOJOCHAGXKEHU:

A. Ouenp Kpyumoe Boan Ha’KeHne — upl

MOTpe6HOCTH BOUBl . . . . -« . .cooime 103 afcex
B. Kpynnoe sogocnabxenne— npn norpe6Hocm

BOILbI P L Y o e ¢ & 100"“‘50 ”
B. Cpeztee Bonocmumexme—rpn HOTpeGHOLm

BOABL . , . . e e e .. 8020
I'. Menkoe Bonocm@xemxe - npnrorp€6ﬂocm

BOABl « « + « + & « & v o« s 4 . o 4« . . . MeHEE20
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[lo crenmenn BOJOOOHJIBHOCTH MOKHO IPEIJNOKHTE Cle1y10-
ULV TPajialuio:

[. Padonsr 60abuiofl BOJOOIHIBHOCTH, a1d
KOTOPbIX A20HT OIHOH 3KCIA0ATAUOHHOK

CKBAYHHbI NPEBBINACT . o . « « o . . - 25 alcex
[I. Paiiodst BOgoo6HAbEBIE — HEIUT  OLHOH

CKBAWHHBL « . & v v o « = o0 o o « « . . . 10-25
HI. Paitonsi MaXOBOKOOGHALHBIE — AeOHT OAHOH

CKBAXHHBI e e e e e e e e e 3-10 »
IV. Paflodnl ManosoaHule — geGUr OQHoH CKBa- .

WHHBL . . . .

e e s e 4 e+ s e s+ .+« . .MeHe2 3

IIpu pasnuuHblX coueTamusx NMOTPeGHOrO KOJHMYECTBA BOJIbi
H CTelnclH BOAOOOHILHOCTH padoHa THAPOreoJoraueckue u3bl-
CKauusd JOJIDKHBI IJJAHMPOBAThCS T0-PA3JHUHOMY: B COKpAlLeH-
HOM o0beMe W N/l UEHTPATH3OBAHHOrO PACIOJOXEHHST BOJIO-
3abopa — npu  GOJIbIIOH BOAOOGUJILHOCTH paloHa; B IOJHCM
o0beMe H 74 psifa Boj03a6opoB, pa30POCAHHBIX HA 3HAUUTRJIb-
HOH TEPPHTOPHH, — TIPH  MaJIoH BOJIOOOMJIBHOCTH palioHa U T. M.

OTAEJBHBIX CJIydasx IOJEBbie HU3bICKAHHS $SIBHO Heie/eCo-
obpasunl (Majas BOAOOGHJILHOCTb — 60Jibllasi TOTPeGHOCTD
B BoJe) WM OHM MOTYT ObITb 3aMeHEeHDL! THAPOreoSOrdH4ecKHM
3aKJIOUeHHeM 110 HMelOLIMMCs MaTepuasav (Gosbluast BOLO-
OCHJIBHOCTL padoHa, HO MaJjiasg IloTpebHOCTh B Bode). Ilpu-
MepHas ¢xeMa BJMAHHA 3THX (DaKTOpOB HA 00beM H3BICKAHHI
AaHa B taba. 2.

TpeGopanug K KadeCTBY NOA3EMHBIX BOJ, NpexbABJSEMbIe
noTpefuTeeM, MOIYT HMHOrZa BbI3BATh OOJBIIOH 00beM TO-
HCKOBBIX pabGorT AJst BbiGOpa HCTOYHHKA NOA3EMHBIX BO/,
onpeleieHHOro XuMHYyeckoro cocrasa. ITocne BrIGOpa Takoro
UCTOYHMKA, 06beM AajbHeHIIMX H3bICKAHMA NMOYTH He 3daBUCHT
0T TpeOOBaHMil K KAYCCTBY BOAbI, TAK KAaK H3bICKAHHA B ITOH
YaCTH CBOAATCS K XHMHKO-0AKTepHOJIOTHUECKHM aHa/ u3aM M
CaHITAPHO-TeXHHUecKOMY 0O6Cel0oBaHui0 paloHa.

Fnasa II

COCTAB TUAPOTEONOrHYECKHUX U3LICKAHUH
1. O6mue ycTaHOBKH

B coctap H3BICKAHHHE HCTOYHHKOB NOMA3EMHBIX BOM BXOJST
CAeNyIOLINe 3/eMEHTBhl THAPOre0/oruvyecKux paborT:

a) reoJoro-THApOreosoruyeckas, reoyopdo/oruyeckas H
CAHUTAPHO-TEXHHYECKAsl CbheMKa U 06c/e/loBaHU;

0) Oypenue cKBaxkuH, TpoxonKa MIypdOB, Kawas H pac-
YUCTOK;

14



B) reogusuyecskasag pasBeKa;

') OTKAukH BOJAbi H3 HCKYCCTBEHHBIX BbIpabOTOK;

J1) H3ydYeHHe pexHMa I[Oj3eMHBIX (MHOT/la H IOBEepPXHOCT-
HbIX) BOJL;

€) u3yucude 3amacoB MOA3eMHBIX BOA;

) Ja6opaTopHble aHAJM3bl BOJ M TPYHTOD;

3) romorpaguuyeckie MPHBA3KH HCKYCCTBeHHBIX BbIpabOTOK,
HCTOYHHKOB M XapaKTepHbIX OOHarKeHHIi;

u) KamepaabHag of6pabGorka MarepHasJoB M COCTaBJeHHE
OTYETOB M 3aKJIOUEHHMH K TNPOEKTY.

ITporpasiya rujaporeoJorHyeckux H3bICKaHMH COCTaBJgETCSH
B COOTBCTCTBHH C TCXHHUYECKHM 3ajlaHHeM [POeKTHPYIOlLeH
opranusauuu. O0beM H cojepKanue H3bICKATENbCKUX padoT
YCTAHABJIHBAIOTCS B PEe3yJbTaTe aHajd3a HMEIOLIHXCs JuTepa-
TYPHBIX M APXHBHBIX MarepHasoB, HO INIPH CJOXHBIX IIPHPOJ-
HBIX YCJIOBHfIX palOHAa W KPYNHOM BOJOCHaGKeHHH Liejeco-
06pa3Ho nepesi COCTABJIEHHEM IpOrpaMMbl IIPOH3BECTH PeKOr-
HOCIIMpOBOuHoe o6CaefoBaHHe U COOp IOIOJIHHTEIbHBIX MaTe-
pHaJIOB Ha MeCTe.

B Ttex cjayuaax, Koria B QIHOM M TOM e palioHe MOA-
3eMHBIC BOJbBI YK€ 3KCIJOATHPYIOTCA WM OYAYT 3KCIJI0ATH-
poBaTLCH pAmOM BOZONOTpeOHTe el pa3JjHuHbIX MHHHCTEpCTB,
He3aBHUCHMO OT JAOrOBOPHbIX 0053aTe/bCTB € KakKHM-au00
OJHHM BOJAONOTPeOHTEJEM, MaTepHaJbl NOJKHBI GblTh COGpPAHbBI
no BceM Bojgo3aBopar Aas GoJiee MOJHOH OLEHKH BOXOOGH/b-
HOCTH M YCJOBHH 3KCIJOATAlHH TOJ3EeMHBIX BOJ.

AHamu3 3THX MaTepHaslOB MOXeT TIIPHBECTH K BbIBOLY
0 HeoOXOJMMOCTH MpPOH3BOACTBA HEKOTOPOro o6bema HCcJe-
J0BaHHil H HaGJIOJeHHH H To YKasaHHbIM BojAo3abopaM AJdA
yuera 3amacoB NOJ3CMHBIX BOJ M Ja4H KOHKDETHBIX MpPaKTH-
UeCKHX YKd3aHMil K INPOEKTY HOBBIX BOJX033aGOpOB.

B TexHHYeCKOM 3ajaHUH TPOEKTHOH OpPraHU3alMK JTOJIKHbL
ObITh OTPAXKeHbl CJICAYIOUIHE BOTPOCHI:

a) CcTajus MPOeKTHPOBAHUS,;

6) morpefHOe KOJIHYECTBO BOABI C TOJApa3fe/eHdeM Hd
X034ICTBEHHO-IMThEBO® U TeXHHYeCKoe BOJOCHAGKeHHE;

B) TpeGOBaHMUs K KayecTBY BOJbl B 3aBHCHMOCTH OT Ha3Ha-
YeHHs BOAOCHAOKEHUS,

r) ce3oHHble KoJeGaHUsA H CYTOUHbIH rpaduk norpebeHHs
BOABI;

1) O4epesHOCTb OCYILIECTBJIEHHS IPOeKTa BOJOCHAGIKEHUA
B 3aBHCHUMOCTH OT IJIAHHPYEeMOIO POCTa BOJONOTPeOJICHHUS;

e) YCJI0BHS, TNPH KOTOPbIX BO3MOMHA 3aMeHa MOA3eMHBIX
BOX BOJXAMH IIOBEDXHOCTHBIX HCTOYHHKOB,;
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/K) ZKeaaTelbHoe W JONYyCTHMOC 10 TeXHUKO-IKOHOMHYE-
CKilx coO0paKeHHsN pacCcTORfHKE OT NMynKra BOJLOTOTpebseHHs
[0 BO0,703200pHBIX COOPYZKEHHH;

3) TpeGoBalusi B OTHOIIEEHH OOWIEro CPOKa OKOHUYAHHI
II3bICKaHUIl, CpoKa IlpejCTaBjeHns OOLIero ordera U YacTHBIC
CPOKH OT/A€IbHBIX 3JEMEeHTOB H3biCKaHHH, a TakKe CPOKH
NPeACTAaBIEHH  MPOMEXKYTOUHBIX  3aMHCOK HW  3aKJIOYeHHH
B HOMOILb TEKYIICMY NPOEKTHPOBAHHIO.

IMporpayata  u3nickauuil  Jo/KHa  ObiTh  COIJ1aCcoBaHa
C TPOCKTHPYIOULeH OpPraHH3auHcd H JO MPHCTYNa K H3bICKA-
HHAM COOTBETCTBYIOUIHM 00pasoM yTBepxKJeHa.

OnHako B mpoliecce H3bICKaHHH M NMpoeKTHpPoBaHHSA 00beM
H CcojepiXKaHHe THApOreoJOrH4eCKHX H3bICKAHUH MOryT 1o
COrJIaCOBAHHIO 3aHMHTEPeCOBAlIHLIX OpraHU3allHd BHIOU3Me-
HATHCA 10 MCPe HAKOIJIGHHSI HOBBIX JIAHHbBIX.

Huxke najararmTCs HEKOTOpble NPHHIUIMMAJIBHBIE H METO-
JUUECKHE COOOpaKeHUS MO OTHeJbHBIM 3JeMeHTaM THIpOoreo-
Jqordueckux pabor. Crefyer, KOHEYHO, HUMeTb B BHAY, 4YTO
3TH yKa3aHHsg He MOryT B TOJHOH Mepe OTpa3uThb BeCbMa
pa3HooOpa3Hbie YCJOBUS THAPOTEOJOIMYCCKHX H3BICKAHHH H
JHIWB 00JeryaloT CaMOCTOATENBHYI0 M MHHIMATHBHYIO paGory
THAPOreoJora INpu COCTaB/JeHHH IPOTPAMMBI M MPOH3BOACTBE
TOJIeBBIX HM3bICKAHHH 1O TOMY MJH HHOMY KOHKPEeTHOMY
00beMy BOJOCHAGKeHUSI.

2. MfoaroToButenbHblIe PaGoTHI

HaunHas usbickandg Ha HOBOM 00'beKTe, THAPOreoJor He
MOXKeT OrPAHHUYHTHLCS OOIIHM O3HAKOMJIEHHEM C HMEOIIHMHUCH
MaTepHaJsaMy Mo paHoHy, KOTOpOoe BbINOJHAETCS MAJA cocTa-
BJeHHa nporpasmbl. [ag Oosee MOJMHOrO mpejcTaBaeHHH
O TNpHUPOINHBIX OCOOEHHOCTAX M BOJAOOOHJIBHOCTH JAHHOTO
paiiona oObluHO OblBaeT HeoOXOAHMMO coOpaTh M MOABEPrHYTh
npeaBapuTeIbHOll 00pafoTke MaTtepuassl N0 TOnorpaduu, K-
MaTy, TeOJOrHH W THAPOreoJIOrdd, a TaKikKe MaTepHaJnl 10
OypeHHIO Ha BOAY M OMBITHBIM OTKadkaM He TOJbKO IO JaH-
HOMY paHOHy, HO UM IO NpUJexallel TeppuTOpHH. DTH MarTe-
pyUaJibl NPUXOAHTCHA A00BIBaTH B LEHTPAJbHOM Te0JIOrHYeCKOM
(boHge MHHHCTEPCTBA reoJorud, B Qonaax [eosornue-
CKMX YNparJeHH{, & Takxke B BeJOMCTBEHHBIX apXHBaxX pas-
JHUUHBIX OpraHu3aliud; TMO03TOMY B IIpOrpaM>Mc H3bICKAHHH
JOTKHO ObiTh 3aNaHUPOBAHO HEKOTOpoe BpeMs Ha cOop H
pa3paloTKy marepuasoB. dra padora [A0.1:KHA NPOIOJKATHCS
H B TpOLIeCCe NPOU3BOJACTBA H3BICKAHUH, TO Mepe obHapyxe-
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HU HOBBIX, HEe YUTeHHBbIX patlee JAMTEPATypPHbIX H dPXHMBHBIX
JLaHHBIX.

HMsydenne cobpaHHBIX MaTepHa.1oB noMoraer 6oJsee TOYHO
ONpejeJHuTh TpaHUUbl MJIOLWIAAH H3BICKAHMH M KOHKpErH3HpO-
BaTb METOOMKY HX BBIIOJIHEHUs, &, KpoMe TOro, MOXeT
MOC/AYy:KHTb OCHOBAHHUCM [IJIA COKpALLEeHUs] MM H3MEeHEeHHs
INPHHATOrO B rnporpamye o0beMa H3bICKATE.IbCKMX paloT.

[TonroroBurensuble paborbl K cielyroleld cTafiun H3bicKa-
HHMH, ecjJM OHHU BLIIOJHSIIOTCA TeM »Ke CHeLHaJdCTOM, eCTe-
CTBeHHO, PpEe3KO COKpallalTcs M CBOAATCH K H3YYEHHIO
COCTaBa MPOEKTAa M HOBBIX MATepHa/JoB, KOTOPble HAKOMHJIHUChH
B Pas3jHYHbIX Opramusauusx 3a nociaefHee spemsi. Eciu usbi-
CKaHMd MOpY4eHbl NPYrofi opraHu3alMH, NOCJAeAHSs, B IOpAiKe
IIOArOTOBKM K MNOJeBblM paforaM, [OOJKHA HMETh BpeMs Ha
THlATEbHOE H3yUYeHHe MAaTEPHaNoB H3bICKAHHR K npenLie-
CTBYIOLLEH CTagMu NPOEKTHPOBAHHS.

IlogroroBuTeibHBIE OprdHU3allMOHHBIE PAaGOTH, KOTOpbIE
Heo6X0IHMO cJenarh [0 Beleslla B IoJsie, OOLIeNU3BeCTHBl, HO
cJeflyer elle pa3 MNOJYCPKHYTb Ba’KHOCTb TIIATENbHOTO H
sabnarospemMeHHoro nondopa 6ypoBOro, HACOCHOTO MW CHJOBOTO

o6opynOBaHUsI, COOTBETCTBYIOLEro MejsgM M 3ajadaM H3bl-
CKaHHil,

3. CbemouHbie padoThl

Cobenoutible paGoThl JOJKHBI TPOU3BOJAUTLCS B TOUHOM
COOTBETCTBHM C HHCTPYKLHSMH  MHHUCTEPCTBA  [eOJIOTHH
CCCP. IostoMy u3naraemble HUKe MeTOHHMYECKHe coOGpaxe-
HHS JIMIIb MOAYEPKHBAIOT OCOOCHHOCTH CBEMOYHBIX PadoT IpH
H3bICKAHUAX [AJs Lesell BOJOCHAGKeHHS.

B 3amauu reoJsIoro-rujiporeosoriyeckofl ChbeMKH BXOMAHMT
K3yuyeHHe [eO0JOTHUYeCKOrO CTPOeHHs, TCKTOHHKH, JIMTOJOTHYe-
CKOrO COCTAaBa M TPELHHOBATOCTH INOPOA, reoMopgosoruye-
CKHX M THIPOTe0JIOrHYeCKHX YCJOBUH M OCOGEHHO YCJOBHH
[MTAHUA M JPEHUPOBAHUA MOA3EMHBIX BOJ.

Ilng XapaKTepUCTHKH YCJOBUH TMTaHHs M JPEeHHPOBAaHHsA
CPYHTOBBIX BOJ M HerJyGOKHX MeXKIL1aCTOBLIX BOJ HpH
Cb@MKe OKOHTYPHBAIOTCSl MJVIOLLAAH BBIXOA2 BOJOHOCHKIX CJIOCB
Ha TIOBEPXHOCTb 3eMJU M yYaCTKH 3TOH IJIOLlaiH, rie BOJIO-
HOCHBIE CJOH TIPUKPLITH (PHALTPYIOLIUMH [OPOIAMH.

OcobenHo TinmaTedpHo ofcaeayercst TUAporpadHuecKas
CeTh HA TeX YuacTKax, rJe BO3MOXHA (DUIbTpalHa [OBEpX-
HOCTHBIX BOJL B BOJOHOCHBIE TOPU3OHTBHI WJH JPEHHPOBAHUEC
MOC/JeAHUX B I[IOBEPXHOCTHblE BOROTOKH. [lpu oGHapyxKeuuu
TAKUX YYaCTKOB Ha HUX IIPOUIBOMASTCA SHH30HYECKHe THIPO-
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selpaueete saMephol IOBEPXHOCTHBIX BOJOTOKOB H HCTOUYHH-
KGB, @ B OTAEJbHBIX CJAydassX OPraHu3yIOTCH BPeMEHHBIC
[:4P0METPIYCCKER TIOCTHI U CTBOPHL

B roiyowpb cbesMke BBINOJHARTCH HEKOTOPBIH 00beM pa3Be-
AOYHBIX padoT B CCOTBETCTBHM C YyKa3aHuesm LEHHBIX THIO-
BbIX HOPM Ha Te0.10r0pa3BeJ04dHble paldOThl, yTBEPKIAeHHBIX
JronoxcoetoM mpu CHK CCCP nocraxosaenuem Ne 595 ot
23/1V 1940 r. 30oHauMpOBOYHoe OypeHHe U IIypGoBKa MpH
HEr/IyGOKOM 3a/IeraHuu IMOA3EMHLIX BOJ MOLYT CJAYKHTE H
AJ1s1 YyTOYHEHHs THIPOreo/IOTHYECKHX YCJOBHHM pafoHa, IpH
GoJjiee TJviyOOKOM 3ajeraHvd IMOJA3eMHBIX BOA 3TH YCJOBHA
BLIAICHAIOTCH 00CJel0BaHHEM KOJIOALRB, CKBAXXHH H TIJyO0OKHX
TOPHBbIX BbIPAabOTOK.

B palioHaX, oTJM4aOUIUXCS OOJbHIOH CJA0XKHOCTBIO Te0J0-
THYECKUX YCJOBHH (C/0XKHAA TEKTOHWKA, AHMCJOKAILMH, KapcT,
3a/€KH  Cconel, 30HBI MHHEPAJU30BAHHBIX BOJ, CJOXKHDBIH
APEBHHH peabed), B IMOMOLLL I'€0JIOrO-THAPOre0J0rHYeCKoH
CbeMKE TMpHMeHseTcs reogusuyeckas paspBejka H YCTpau-
BAIOTCS pa3BeJOuHble CKBAXXHHBI, He NpeAyCMOTpeHHble LEnu-
HBIMH THIIOBBIMH HOPMaMH.

CbenouHple padOTBl HEOOGXOIHMO IPOU3BOAHTH B HayaJe
M3bICKAHHH, YTOOBI 10 MaTepuataM CbEMKH MOXKHO ObLIO
BHECTH KODPEKTHUBBHl B TJaH pa3BefOYHOI'0 H 3KCHJIOATALHOH-
Horo Oypedus. Ilpu u3biCKaHUAX A7 KPYNHOrO BOJOCHaOXe-
HHA, OCOUCHNO B CJIOXHBIX NPHPOLHBIX yCJOBHUAX, 6e3yCJIOBHO
ueﬂecooopasHo BBIAEJATh B MEPBBIA 3Tan H3bICKAHHH CbheMOy-
Hple PabOThl M HEKOTOpbIl 06beM OypoBBIX pa3BeiouHbIX
pa6or.

[lpn wu3vickaHusx B pafioHe pacCnpoCTPaHeHHS TPYHTOBBIX
1 HervlyOOKMX MEXIJIaCTOBBIX BOJ CbeMOUHbIe paboThl 0011ero
Xapakrepa IIpOM3BOASITCS MO BCeH NJollaid, a [geTaJbHbie
CbEMKH ~— Ha Y4YacTKaX BO3MOJKHOIO pacloJI0OXKeHHs BOA03a-
Gopop. Jlasi 0OOWIMX CBHEMOK MOXKeT OblTh NPHHAT Macwrad
[:50000, I1:100000 n pexe 1:200000, Aas HerajbHBIX
cbeyoK — macwtab 1:25 000, I: 10000, pexe I:5000.

Tonorpaguueckas oCHOBa A/ 3THX CbEeMOK [0JKHA ObiTh
H3rOTOBJEHAa 3apaHee, TaK KakK IpPH ee OTCYTCTBHHM MOXeT
GBIThH BBIIOJHEHO JHIIL OOUlee PEKOTHOCHHPOBOYHOE OOCHICIO-
BaHIie pafioHa.

llpu canuTapHO-TEXHHUYECKHX HCCJAEAOBAHHAX BhIACHACTCS
BO3MOXKHOCTh 3arpsA3HeHUs BOAOHOCHOTO T[OPH30HTA U3 OTKPHI-
ThIX BOJ0€eMOB U BOJOTOKOB, MOIJOWIAMUIHX KOJIOAIEB, CTa-
pbIX CKBAaXHH, TOPHBIX BBIPa0OTOK, BHITpeOHBIX M, CBAJIOK,
Knajbuiy, mnoJell oOpoweHHd, 3a CyYeT CIIycka INpPOMCTOKOB
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M T. 4. K 2THM HCCJeJ0BaHHAM I[eecoo0pa3Ho TpuBJeKarn
MeCTHBle OpraHbl CaHMTAapHOro Haja3opa, B KpaHHeM cJyuyae
OT HHX JHO/KHO OBITh MOJYYeHO 3aKJIOueHHe [0 MaTepHallaM
FUPOreoJorHyeCKUX H3BICKAHHH IO JaHHOMY BOIpOCY.

Jas ray6oko Jexalux MeXIWIacTOBBIX BOJ, MNJoOLLagHasg
cheMKa MoxeT ObITh LiesecooOpasHoH JMIIb B Clyyae COBep-
LIEHHO HeMOCTATOYHOH Te0JJOrHYecKOil H3yUeHHOCTH palioHa H,
B OTHAeJbHBLIX chydasx, AJA obsacTeil NHTaHUST WM JAPEeHHPO-
BaHMsl TMOA3eMHBIX BOJ, €CJIM Kakas-iu6o H3 3THXx obJjacTed
HaXOAHUTCSl B HENOCPeACTBEHHOH OJIM30CTH OT Y4YacCTKOB BO3-
MOIKHOTO pacnoJioXKeHHs Boa03abopoB. B ocTalbHBEIX Cayyasx
mJoulafHasi CheMKa 3a)MeHSeTCs pPEKOTHOCUMPOBKOH, rJIaBHbIM
o6paszoM 1Jsi cfopa MaTepuaJsoB IO BOJOCHACXKEHHIO H OIH-
CAaHUIO CYLLeCTBYIOUIHX CKBaXKHMH, K0JOJUEB H TIJyOOKHX rop-
HBIX BBIPAGOTOK.

Tekyuias kamepasnbHasi o6pa0oTka MarepHaJjoB CbHEMOY-
Hbix pabor o6si3are/bHa, TaKk Kak 3TO JAaeT BO3MOXKHOCTBb
CBOeBpPeMeHHO BHOCHTb HYXKHble KOpPPEeKTHBHI B Iporpammy
M3bICKAHUI.

4. BypoBble paGoThl

a) HasHauenue 6ypoBBI X CKBAaXHUH

B nmpomecce TIHApPOreoJIOrHYECKHX H3bICKaHUH OypsTCs
CKBAJXXKMHBl, UMeIOLIHEe pa3/IMYHOe Ha3HayeHHe:

1) 30HAUPOBOYHLIE ~— B TOMOLb ['€0JIOro-riporeoJoruye-
CKOH CBheMKe;

2) pasBejloYHble — U pa3BeKH TeOJOTHYECKOTo CTpoe-
HHUSsI, JIATOJIOTHMYECKOr0 CoCTaBa H BOJAOHOCHOCTH IIOPOJ;

3) OmBITHBIE — AMST [IPOU3BOACTBA OMNBITHBIX OTKaueK;

4) na6jomatesapHBIe — AJA  ONpepesIcHHsA  Xapakrepa H
BeJIMUMHB] JIePECCHOHHON BOPOHKH MpPH OTKAauKe;

5) peXHMHble — JJ H3YUYCHHS peXHMa IMOJA3eMHBIX BOJI;

6) pa3BemOUHO-3KCIIOATAUHOHHbIE — [AJd pasBe/lKH reo-
JIOTHYECKOTO CTPOEHHS, JHUTOJOTHYECKOTO COCTaBa M BOJOHOC-
HOCTH IIOPOJ, ONBITHBIX OTKA4deK M IMOCJeAYIOLIeH 3KCIIoaTa-
OUM pa3BeJaHHOTO H ONPOOOBAaHHOIO BOJOHOCHOIO TOPHU30HTA.

HeoOxoauMocTs M 1eJeCO00pa3sHoOCTh Oypenusi TeX HIH
HHBIX CKBAXXHH 3aBHCAT OT MNPHPOAHBIX YCJOBMH padoHa, HX
M3yYeHHOCTH M CTAaAMH MNpPOeKTHpoBanus. Ho HesaBuCHMO OT
MPSMOTO HA3HAUCHUS, B IIC/SAX 3KOHOMHH BpeMeHH H CPelICTB,
mesecoobpas3Ho KaxK/IyIo CKBaxKHHY HCIOJb30BATh KOMILICKCHO,
HallpuMep, OTBbITHblE CKBAXKHHBI MOryT ObIThb HCHOJB30BAHbBI
JJiIg pa3BedKH, a MOCJe OTKAueK — AJd peXHMMHBIX HabJolde-
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HUH, pasBe oIl CRBAKHUEDLL MOFYT OBbIThL H2LHOJD30BAILL Kk
11a0.110,18 1CALITDIC MM PEZKHMIDIE M T. L

Ilpi noyown OYpoBBIX CKBazKHI JIOJXKHBL ObITh YCTaHO-
BJICHB] WM YTOUYHEHBL:

1) TekTOoHMueCKas CTPYKTYpa M reoyMophoIoriueckue oco-
OCIIOCTH MEeCTIHOCTII,

2) JMTOJIOTHUYECKHH cOoCTaB NOpoJ;

3) 4MCaI0, TMOJMOXKEHHe H MOLLHOCTb BOJLOHOCHBIX TOPH30H-
TOB;

4) THD TOA3eMHBIX BOJ (I'DYHTOBLIE MJH HALOPILIC) H
10JIO’KEHHe HX IIOBEpXHOCTH;

D) B3aHMOCBfI3b BOAOHOCHBIX I'ODH3OHTOB H CBfA3b I[OA3ell-
HBIX BOA C BOJAMH MNOBEPXHOCTHHIX BOAOTOKOB H BOJOEMOB,

6) KauecTBeHHAad (NPH IMOMOUIH aHAJU30B) H KOJUUECTBEH-
Hasg (NIpH MOMOUIH OTKauyek M pPEeXHUMHBIX HalmomzeHuin)
XapAaKTepUCTUKH TMOM3eMHBIX BOA.

GOHAIHMDPOBOUYHBE CKBaXUHB 6yparcd npu obUux
H [JeTaJbHbIX T[€0JOTO-THAPOreOJIOrHUeCKHX CbeMKax, T. €.
B CTaJMH HM3bICKAHHH K T[IPOEKTHOMY 3aJlaHHI0 H pexe
K TeXHHUYECKOMY MNPOoeKTy. OHM 3aMEHSIOT PACUYMCTKH, KAHaBbI
M UIypdbl, Korjga 3TH BbIPAOOTKU TO TeXHHUECKHM TPHUHHAM
He MOryT ObITb IPOHAEHB A0 HeoOXoAuofl rJjyOunsl. Ilpu
IIOMOLIH 30HJHPOBOK YycTaHaBiIuBaercs IviyGuna 3aJjeranus
KOpPeHHDIX TMOPOA I0J HAHOCAMH, MOJOMKEHHE TOro W/ HHOTO
HErJIyOOKO JiexKalllero MecuaHO-TJIMHHCTOro CJICS, WIH IOBCPX-
HOCTH TPYHTOBBIX BOJA. DB mHocicaHeM cuydyae 30HAHPOBOUHbLIC
CKBAXKUHBI MOTLYT ObITh YIJayOJCHBI B BOAOUOCHBI CJI0H I
MCIIO/Ib30BaHbl  AJIi  BPCMeHHBIX  HabmoJenHi  Kojgebanud
MOBEPXHOCTH FPYHTOBBIX BOJI.

PaspBenoudHbe CKBaxXuHb Oyparcsa B Hau0O0AbLIE
KOJIMUEeCTBe MNPEUMYLIEeCTBEHHO B CTaAHM WM3bICKaHHH K IPOEKT-
HOMY 3a/aHHUI0 M, IJaBHBIM 00pa3oM, B palonax pacnpocTpa-
HEHHS TPYHTOBBIX BOJA CO CBOOOJHOM MOBEPXHOCTHIO H HEL.Y-
60KO  JeKALIMX  MeXNaacTosbix  BoA.  OHu JOKHbBI
pacnoJarateCsd B OCHOBHOM HA IIollepeyHUKaX: B KpecT Ipo-
CTUPaHMA KOpPEHHbIX MOPOJ, mHornepek MophoJOTHYeCKHX 3Je-
MEHTOB MECTHOCTH, IO HAIpaBJICHHIO Te4YCHHUA U MO MNPOCTH-
paHHiO II0ToKa MNoJA3eMHbIX BoJd. Ha kamigom paspeiyenmoM
nonepeyHuKe JOJAKHO ObiTh NMPOGYpPEeHO He MeHee TpeX CKBa-
JKHH, TIpHYEeM 1IpH O0JbIIOM HPOTAMKEHHH [ONCpeuHHMKA Ha
KaXJoM MOP(OJOFHYECKOM YH4CTKE MECTHOCTH AOJKHO ObITh
npo6ypeHO He MeHee OJHOIl  cksaxuHbpl. IleaecoobpasHo
pa3BefOuHbICe CKBAXKHHBI OYDHTH B ONpeAeNeHIIOfl Moc/ex0Ba-
TEeNBHOCTH, IO pas3pexkenHoH ceTke, utoObl B npolecce pador
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YTOUUATL TOJOMKEHHe KamkIOH HOBOH CKBAaXKHHBL. J3alaHHad
B OpOTpaMie OPHEHTHPOBOUHAs TJAYOHHa CKBaXXHH KOPpeK-
THPYeTCsT (haKTUUECKUM TOJ0XKeHHeM MapKUPVIOIIMX TOPH30H-
TOB M TJyGHHOH 3aneraHuf mopszeMHbXx Boj. Cjexyer HMeTb
B BHIY, 4YTO Da3BeJ0YHbIe CKBAXKHHbl WM YaCTb CKBaXKHH,
MO YCMOTPEeHMIO TUMAPOrenora, MOJKHBI BCKDbIBaTh H3yuae-
MBIl BOJOHOCHBI TOPH30HT Ha BCK €ro MOILHOCTb, YTO
obseruaet nocjeayoUiMe pacueTsl JgeGuta BoA03abopoB H
oTipefieJieHHe 3aMacoB TOJ3eMHBIX BOI.

Ha yuacTkax nerasbHBIX H3plcKaHUH, KOTJa IPHPOAHBIE
yCioBUS pafiOHa B OCHOBHOM YiK€ H3YUCHbI, Pa3BelOyHbie
CKBaKHHBI GYpsITCA PEAKO, TAaK KAk JOMOJHHTENbHBIE Te0JI0ro-
THAPOTEONOTHUECKHE MaTepHassl Mo  ydacTKy MOryT ObITh
noJiyueHsl npu GypPeHHH CKBAayKHH WHOrO Ha3HAUCHHA.

CKBaXKHUHB ONBITHBIe M HalbGnwmpareabHBb e
6ypsiTCd  JIMIUbL TOCTe H3yueHus OOLIMX TeoJoro-THIporeoJo-
THYECKHX YCJOBHH pafioHa u TO.BLKO IJs TOrO BOIOHOCHOTO
rOPU30HTA, KOTOPHI MOXKeT mpeacTaBisaTh IpaKTHUeCKHH
HHTCPCC AJS BOMOCHAOKEHHS.

O6pluHO OHM YCTpPaMBaKlOTCA HAa YyyacTKaX JeTaJbHBIX
M3BICKAHUI K TeXHHUeCKOMY TPOEKTY /M B KOHIE H3LICKaHHUH
X NPOEKTHOMY 3aJaHHIO.

Has v3yuenuss ray6oxko Jesalllux MeXIIacTOBHX BOX
oO8BIYHO YCTPAHBAIOTCA O/HHOUHBEIE CKBAXKUHBI HJAM Y3JIbl H3
IBYX-TPeX OAUHOUNMBIX CKBAXUuH, ANA HErayO6oko JIeKaumHX
MEXNJAaCTOBBIX H TPYHTOBBIX BOJ, KPOMe TOrO, H OITLITHBHIE
CKBaXMHBl CO CKBaXHHAMH HaGMIOJaTe bHBIMH.

KosnyecTBO mOC/AeIHHX TIPHHMUMAETCS HA KaXaIOM Jyue He
MeHee JByxX. [Ipu OaHOpOAHOM COCTaBeé BOAOHOCHOTO CJOA
Ay4 HabnomaTeJbHBIX CKBAXKWH NOJIKEH pacrnojaraTbCs HOp-
MaJIbHO K HanpaBJeHHI0 MOTOKa IMOA3EMHBIX BON, a TpH
HEOJHOPOJHOM COCTaBe — yCTpauBaeTcsd BTOpo#l Jyd, Hampa-
BJeHHB BBepx mo NoToKy. O6bIYHO NOCTAaTOYHO ABYX HalIo-
NlaTebHBIX CKBaKHH, KOTOpBIE YCTpaWBaloTCs HAa HHTEpBaJe
15—25 & OT OMBITHOHK CKBAKMIB, NJS H3YYEHHS MON3EMHBIX
BOM, 3AKJIOUEHHBIX B CHJIbHO TPEUIMHOBATBIX CKAJbHBIX IMODO-
nax, uesecoobpaslio HMeThb TPETblIO CKBAaXHHY B PaCCTOSIHUM
50—100 # oT onbITHOH.

Y3es ONLITHLIX CKBaxKHH 3aKjJanbiBaeTcs OOBIUHO B Bep-
LWIHHaX TPeyrojibHHKa B 30l B3aUMHOIO BJHSIHHS ONBITHBIX
OTKa4ex, npuueM Ha yuacTKe JeTajbHbIX H3BICKAHHWI 3aKJja-
ALIBAGTCST OFLMH, PeXKe JABA-TPH TAKHMX OMNBITHBEIX Y3Ja.

OnblTHBlE  CKBAaXKHHBI TOMKHH BCKPBIBATH BOJIOHOCHBIA
FOPU3ONT TOAHOCTRIO, A NPH ero 060npUION MOILHOCTH — HA
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ray6nny 20—25 a, nabniogaTesnbHble — yray6asi0Tca B BOJO-
HOCHBII TOPH3OHT Ha 2—3 A HMXKe MAKCHMabHOrO NPOEKTH-
PYEMOro TOHUIKEHHS VPOBHS BOXBI B OMBITHON CkBaxune (A7
HalOPHBIX BOX — Ha 2-—3 M B BONOHOCHBIA CJioH).

B ycToHuMBBIX TOpOAaxX BOAONPHEMHAS YaCTb CKBAKHHBI
OCTaB/IIETCS  OTKPLITOH, B PHIXJABIX TOpoJax — obopynyercd
(bHUILTPONM, THOB M KOHCTPYKUMH KOTOPBHIX DAaCCMaTpPUBAKOTCS
BO BTOPOH wacTH HacTOsneHd paboThl.

OcoGble pesKHMHBI € CKBaKHHB O6VpaTcd, TAABHBIM
o6pazoyM, BO BTOPOH CTaJWM M3BICKaHK{, KOrja BbIACHEHA
HeOOXOMMMOCTh M COCTaBJEH TIJAH H3YUEHHS peKHMa MOJ3eM-
HEIX BoA. Pexuimble HaGmoAeHWA AJf MPOEKTHOrO 3alaHugd
OCYILIECTBJISIOTCS OGBIMHO TyTeM HCNOJL30BaHus NPOBYpeH-
HBIX CKBAXKMH MHOT0 HA3HAUEHHS, a TAaKXKe CYUIeCTBYIOUIMX
2on03a60PHBIX CKBAKHMH, KOJOJIEB M HCTOYHHKOB.

CeTh peKUMHBIX CKBAaXKHWH CO37aeTcs, TJIABHBIM 06pasoM,
ISl M3YUEHUs] TPYHTOBBIX BON M HErNyO0OKHX MeXKIJacTOBBIX
BOJ, TMPHUEM 3TH CKBAXHHBI PACNOIaranTCa IO MOTOKY TON-
3eMHBIX BOJ W B MoNepeuHoM HanpapjeHun. Pexuiyuble ckBa-
JKUHBI YTJAVOJSIOTCS B BOJOHOCHBIH TOPM3OHT Ha HECKOJBLKO
METpPOB HHIKE BO3MOKHOrO TAJEHHS TOPH3OHTA MNOI3EMHBLIX
BOJL B ME:KEHHEe BpeMs Trofaa, TpHUeM BOJONPHEMHAS YaCTb
CKBAYKHHBI 3aKpemIsfeTcse COOTBETCTRYIOUIHM (DHIbTPOM.

Husxe, B COOTBETCTBVIOUIMX pa3fenax, TMOCBALIEHHBIX pac-
CMOTPEHHIO METOJ0B MNPOU3BONCTBA OMNBLITHBIX OTKAUEK U pe-
AHUMHBIX HAaGIIONEHUHA, [TaITCH HEKOTOpPble IOMOJHUTEIBHbIE
VKa3aHug M0 YCTPONCTBY K pPa3MElleHHio ONLITHRIX, HabaK)-
1aTeTbHbIX U PerKUMHBIX CKBAXKHH.

6) Cnoco6u O6ypeHus MU THAMETPbl CKBAKHUH

B 3aBHCHMOCTH OT OCHOBHOI'O HA3HAUEHHS CKBAMKHH, Te0-
JIOTHYECKUX YCJIOBHH MECTHOCTM W COCTaepa MOPOMd, TMpHMe-
HAIOTCH  Cleayiomyue cnocobbl OypeHus CKBAXKUH: PYUHOI
VAapHO-BpaU[aTe bHbII, YAapHbIH MeXaHHUeCKHH W KOJOHKO-
BBIH.

30HAHPOBOUHbIE CKBAXKHHBLI HMEIOT HEGOJLIUYIO TNy6HHy ~—
10—15 x, awanmerp 2!/2—3" w® Oyparcs PYuUHBIM yIapHO-
BpallaTebHbIM  Cnoco0oM, 3avactyio 6e3 ofcalHbix Tpyo.

s pasBerks JHTONOTHUECKOTO cocTaBa Mopoid, PHKCALHU
MOSBACHHS M TIOJOKEHUS TIOBEPXHOCTH TOA3EMHBIX  BOX
Hanbo/Jee  YyIOBTIETBOPHTENbHbIE MaTepualnl gaeT Oype-
HHE CKBa:KHH 6€3 TNPOMBIBKH: B IeCUAHO-I.THHHCTBIX TIOPO-
nax — ylapHoe OVpeHHe W B CKaJbHBIX NOp0IaXx — Gyperi»
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KOJOHKOBOe. BvpeHne paspeTOuHH!X CKBayKMH C MOTJIMBKON
BONBI M C TIDOVILIBKOH, B TOM UuHCAe POTODHOE OVDeHHE,
MOMKET OCVUIACTRTATRCS JUIThL MNH NNOBETEHHY TOTO THHTENb:
HbIX THADOrEONOrHueCcKuX waBmoTeuull ro ocofolt ieTo THKe.
CKBAXWHBL ONBITHBIC, HABIIOTATEIpHLIE U NEKHNMILE, ©0IU
reonoro-THTOTOTHUeCKKIT pA3ne3 W NOTONWEeHHC ROICHOCHRIX
TOPURCHTOB  VXXe  YCTAHORIOHK  Da3BelIkoll  MosKHO 6GVDHTH
JOO cniecofioM,  Ho  [OIDWMIEHeRHe  TJHHNCTON  TIDOMBIBKH
JOTMVCKAPTCH JMIIL Ha HHTEDNBATe OT MOBCDYXHNCTH 36U 0
KPOBJIKW H3vuaeMoro BOTOHOCHOTO TopuzoHTa. Pvukoe 6Gvnenue
A TOXHUKO-KOHOVHYIECKMNT  COOANAKeHUsT  HeecoobpasHo
OpUMENsiTe  JHITTh  TIpH HeBouwlio#  ravOHHE  CKPAXHH H
B MECYAHO-TIFMHUCTHLIX TODOMAX, 4 TAKKE B CKAJLHLIX TONO-
nax HeBoabroH kperoetH. CnarHeHHe DA3THYHLIX CMOCOROB
6vpeHus W TEXHAYECKOTO OAOPVTOBAHHUSA CKBAMKHH MPHBOAHTCH
BO RTOnoll wactw wacrtoaurefi paboThl.

Juraverp O6VDOBOH CKBAXKHHK oNNEAeII6TCH TEXHHYECKUMU
YCTOBHAMU €€ TMPOXONKH Ha 3aJaHHYI0 rJyGHHY M OCHOBHBIM
HA3MAYeHHEM CKBAKHHBL

JIra ONBITHRIX CKBAXKHH KOHEUHLIH ee JHaMeTD JOJXKeH
oGeCNeyuTh CNVCK HACOCHBIX VCTPOHCTB M IPOU3BOJICTBO
HaJeKHOH ONWTHOH OTKauxku. JIadg pasBelouHtIX CKBaYKHH,
BOOOIIIe TORONSA. MOKeT OblTh MNPHHAT J000H TeXHHYECKH
TOTMVCTHVIKA KOHPUHLIT NHAaVIeTd, HC OfBIYHO ITHAVeTD CKRa-
KUK TOo™®ed 06eCTleyuTh BO3MOMKHOCTL TINOM3IBOTCTBA OTH-
HOUHOH TMNOOHOR OTKAUKU W3 BOJNOHOCHOIO TODH30HTA BA.IHM3H
3afoa cxBakunnl, Koneuwwil nuaviern HAGMOTATENLHBIX W
PDEXUVMEPLIX CKRAXKHH IHOMKeHn 06eCreyuTh CrVeK B CKBAXKHHY
annapaTypel  JTTST 3aMepa  YPOBHH U TENNEDATVOBl  BOIbI,
a Takxe otb6op mpe6 Bombl Taa awamuzon. Kpowe Toro,

Ta6aunga 3
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Yaapuoe 6ypemie B | Koaonxosoe Gype-
HasznauyeHHC CKBaXHHH ) Hie B CKalbHbIX
MecYaHmX NMdjoJax Moroiax
1. Pa3Benousble CKBamHHBI 67 (154 am) 112 mae
2. OnwiTable . v o . . . [ 10—87 (254—204 wr k) 112154 mm
3. Ha6awopgartensnele u pe-
AHMMHbBI€ CKBaXXHHBl . o . 41/o—3 1/,
(115-=78 a.w) | CO—T7 ma




B TecyanblX M pa3pyUIeHHBIX CKaJbHBIX MOPOJTAX KOHCUHBIH
JaHaNeTp HomKeH o0eCneyuTh CHVCK W YCTAHOBKY B CKBAXKHHE
(umbTpa  HYKHOH  KOHCTpykmmu. [IpuMepHble  YKaszaHug
0 KOHEeYHOM gHaMeTpe CKBaXKHH mpuBeileHsl B Tab.a. 3.

Ilpy onpeneneHUn HAYATBHOTO AHMAMeETpPa CKBAXKHH Clie-
AvVeT YYHTHIBATH HOPMAJBHVIO CMeHy ofCaiHwiX Tpy6 1o
riaybuHe OVpeHHs, HEOOGXONMMOCTbL MepexphiTHsi 06caTHLIMH
TpyBaMu BhlllleJIexKANIHX BOJOHOCHHIX TOPH30HTOB M BO3MOK-
HOCTb TONYTHOrO ONMPOBOBAHMA MX B PA3BENOUYHHIX CKBAXKHU-
HaX TPOOHBIMH OTKAUKAMH.

BypoBbie pafoThi MOJIKHBI TPOU3BOJIMTHCH INPH NOCTOSH-
HOM THIPOTeOJOrHYeCKOM HAOJMOIEHHH W KOHTPOJE H COIpo-
BOXI2TbCA THIATEAbHOH MoxkyMeHTauuwell npolecca Oypenws,
oficanku TpyS, orGopa 06pa3uOB TIPYHTOB, 3aMepa ypoBHeli
M TeMNepaTypnl BOABl H oT6opa Tpo0 BOAL MJs aHAJNU30B.
i Bce’c'}ggamHHu NOKHE HMETb KOOPAMHATH! W BBLICOTHBIC
OTMETKH.

5.-OnbITHBIE DTKAUYKH

a) [lpenrapuTennbHoe onpo6OoBaHHe BOAOHOC
HbBIX TODH3OHTOB

B npomecce 6ypeHusi pa3BeqoYHbIX CKBaXKHH, IOCIE HeKO-
TOPOro Yray6/JeHusi B BOAOHOCHBLI TOPH3OHT U Ha DasHbiX
HHTepBaJax MPOXOAKH 3TOro TOPH30HTA, Ueaecoo6pas’Ho Ipo-
M3BOMIUTL B TEUEHHE HeCKOJLKHX UYacoB TapTaHHe BOJLI
KeJOHKOH uau nopiHem Jlerectio, a Takxke oT6éHpaTh NMPoOH
BOALl AJIsI KAYECTBEHHOH XapaKTepPUCTHKH BOLOHOCHOTO TODH-
soHta. Pacxog BOABI, NMOHMKEHHe VPOBHA M NPOTOJIKHUTEINDb-
HOCTb TAPTAHHE, a TaKXKe M MOCHEIVIOUIEro BOCCTAHOBJEHUA
YpOBHA BOIH, (UKCHPYIOTCS B MOJEBBIX NOKyMeHTaX.

Ecau 310 npenBapuresnbHoe ONpOGOBaHHe MM TeKyluas
MTOKVMEHTAUUST CKOPOCTH BOCCTAHOBJEHHS YPOBHS BOIBI TIpH
6ypeHHH TNOKA3bIBAIOT 3HAYMTEILHYI0O BOJNOOOHIBHOCTL HdaH-
HOrO TOpU3oHTA, 6ypenyue CjeaveT MNPHOCTAHOBHTb M TPOHU3-
BECTH M3 CKBAKHMHBI TNPOGHYIO OTKAUKY HA ONHO TMOHMXKEHHe
VPOBHS HM MaKCHMAJBLHVID TDOM3BOMHUTENLHOCTH HACOCA.

JIMUTebHOCTL  3TOI  OTKAUKU  ONpelesigeTcss BpeMeHeM
IIOJIHOTO OCBETJIEHUST CKBAXKHHBI M TOJyUellieM CTaGUIbHbIX
OUHAMHUECKOrO YpoBHSI U NeOuTa B INpPONO/IKEHHe He MEHe?
3—4 yac. penpepbiBHOR oTkaukH. Of1ass NPONOMKUTEILHOCTE
He[pephIBHON OTKAukH OOBIYHO KoJieGjeTcss B Tpefenax oT
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8 no 24 wuac., npHueM NoOCTe OTKauku TMEpUOINHUCCKH H3Me-
PSeTCS YpOBEHb BOXBI B CKBaXKMHE [0 NOJHOTO €ro BOCCTa-
HoBneHusi. [lo noxymentam HaOmomeHufi ycralapIuBaoTCA
HNe6UT CKBAaXXMHBI W COOTBETCTBYIOUICE €My MOHWKEHHE YPOBHSA
BONBI, CTPOMTCA KpHBAs BOCCTAHOBJICHUS VPORHS H oOIpele:
JAIOTCSL TeMnepaTypa u XHMHKO-0AKTEPHOJOTHUeCKHii CocTas
poAbl, Martepuansl mpenaBapuTeIbHOTO ONpoboBanua BOILOHOC-
HBIX D'OPH3OHTOB CJayXaT NIJA CPABHHUTEJIbHOH MX XapakTepH-
CTHKH, MJAHHPOBAHWS MAaJbHEHIINX OMBITHBIX OTKAuex M TOJ-
fiopa HACOCHOTo 06OpPYJOBAHUSI 1711 3THX OTKauek.

6) OnNBITHBE OTKAaukKy

OnbITHBIE OTKAUKW MPOH3BOAATCA M3 ONMHOUHBIX CKBaXKHH
¥ U3 ONBITHBIX Yy370B, B COCTAaB KOTOPbIX BXOIHMT OIHA
CKBaXMHA OMNbITHAf M HECKOJHLKO HaOJiofaTesbHbIX WM JIBe-
TPH CKBaXHHBI OMBITHBIX 6e3 0coObX HAGIOMATENBHBIX CKBa-
k. OpraHuayoTes ONBITHBIE OTKAUKH MO MpPEeHMYLIeCTRY Ha
TUITUYHBIX THAPOTEOJOTHYECKHX YyuacCTKaX paioHa H3bICKaHui,
yanre BCero Ha yuaCTkaX MpeAnoJaraeMoro pacnoyoXeHUA
Bogo3afopoB. B craguu u3biCKaHu# K NPOEKTHOMY 3aJaHMIO
B KayeCTBe OMBITHBIX HUJM HAGMIONATelbHbIX CKBaXXHH MO BO3-
MOXKHOCTH HCHOJB3YIOTCH pPa3BEIOYHBIE CKBaXKUHBL

OTkauyky BOJL M3 TPEHIMHOBATBIX H TPYGOOGIOMOUHBIX
Mopoa HEOGXOAHMMO HAYMHATH € MAaKCUMAJIbHOTO MOHUXKEHUS
N1 MPOYMCTKH TPEHIMH H NYyCTOT OT MeJKOo3eMa, B 0OCTalb-
HBIX CJyyasX — C MHHHMAJbHOrO TOHMKEHHf, BO H36eKaHue
3aKyNOpKY (uaIbTpa.

OnbITHBIE OTKAUKH JOJIKHB TPOM3BOMNUTLCA HE MeHee
KaKk Ha TpPH CTaGHUJbHBIX TOHHKEHHS YPOBHA BOJBI: MEPBOE —
He Menee | m, TpeThbe — Ha MaKCHMaJjbHOe mNOHUKeHue (10
NPOU3BOANTEILHOCTH HACOCA) M BTOPOE — HA MPOMEXYTOUHYIO
ryOHUHY.

O6uias NpONOMKHUTEVIBHOCTD HETNpepbIBHBIX OTKauexk Ha
KaXIoe TOHHKEHHE YPOBHA TMPUHHUMAETCH HJA KPyNHO3EepHH-
CTHIX ¥ TPEUIHHOBATHIX MOPOR OT 3 MO 5 CYTOK M IJIs CpeHe-
U MeJKO3epHHUCTBIX MecKoB — oT 5 10 7 cyrtok. [IpakTuueckn
ONBITHYIO OTKAuKy MOXKHO 3aKaHuMBaTh uepe3 1-—2 CyToK
noCje yCTaHOBJeHWA CTAaOMABHOCTH NnebuTa ¥ JAMHAMHUECKHMX
YpOBHEH B OTBITHOH M HaGJIOMaTesbHOH CKBAXHHAX.

UMeromuecss B JuUTepaType YyKa3aHHA O JONYCTHMOCTH
BeCbMa HENPOMOJKHTENLHBIX OMBITHHIX OTKAUEK HENpaBWJbHHI,
UTO MOXHO H/JIOCTPUPOBATL PACCMOTPEHHEM  HeKOTOphIX
(haKTHUECKHX TpadUKOB.

23



M3 rpaduka Ha puc. | BHIHO, 49TO YpPOBEHb BOIABI H
ne6ut Gosee HM MeHee crafuausnpoBatuchk yepes 25—30 gac.,
nocge HayajJa OTKAYKH.

N3 rpadpuka Ha pHC. 2 CHeAYyeT, YTO YPOBEHb MPUMEPHO
cTaBunusupoBascs Tocae 8 yac., OTKAUYKM M OKOHYATEJbHO
YCTaHOBUJICH uepe3 22 yaca, Korla YCTAaHOBUJCA W MOCTOSH-
HBI meOUT OTKAYKH.

CorsnacHo rpaduKy Ha pHC. 3 OTKAauka B TeYEHHE OKOJO
3, 5 CYTOK MPOH3BOAMIACH C TOCTOAHHBIM PACXOIOM, a Ypo-
BeHb BOIHl uyepe3 27 wyac. Mocie Havyala OTKAYKH BPEMEHHO
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Pue, 1. Tpaduxk kKome6aaus ypoBHA BOABl H
Je6ura CKBaXUHbI NPH OTKayKe

cTabu.IM3UPOBAJCT W 3aTeM B OOLIeM TMOHHXKAJACA CTYMEHAMH
B TeueHne Tpex CyToK. [lpumepHo B cepeanne nHg 28/VI
1eGUT OTKauKW YMEHBLIIMJCH, HO TPH 3TOM CHH3HJICH YpOBEHD.
O1u cTabuabHble 1e0UT ¥ YpPOBEHb COXPaHAJIHCDH JaJsee B Teye-
HME CYTOK OIBITHOH OTKAuKH.

M3 rpaduka Ha puc. 4 BHAHO, UTO YpOBEHb BOABI TIpH
OTKaukKe oOCTaBajcs B OOLIEM TOCTOSHHBIM B TeueHue 25
CYTOK, pacxox B TepBble 5 CYTOK TOXKe Obll CTaGUJbHBIM,
3ateM B TeueHwe [4—15 cyTok majgan, ganee YCTaHOBH.ICHA
Ha TIOHHWIKEHHBIX OTMETKaX, a uepe3 7 CYTOK cTalGHJIbHbie
VPOBEHb M pacCxoj BHOBb W3MEHHJMHCb.

M3 3THX W OrpoMHOTO KOJWYEeCTBA JPVLUX TPUMEPOB CJe-
IyeT, uTO OrpPaHHYUBATLCH KPATKOBpPEMEHHBIMH OTKayKaMH
Heb3s, TaK Kak 3TO MOIKET NPHBECTH K BeCbMa OUIHOQUHBI
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BbIBOJAaM, OOBIYHO K 3aBLILUEHHIO BOAOOGHJIBHOCTH BOAOHOC-
HOro TOPH3OHTA.

OcCTaHOBKH OTKaYKH WH3-3a TIPOM3BOICTBEHHBIX HEMO0/1ad0K
Ha cpoK Gojee 2—3 yac. BhI3KIBAIOT HEOOXOAMMOCTbL TMOBTO-
PeHNs OTKAYKY Ha JaHHOe NMOHUIKEeHHE.

O GoHTAHMUPYIOWMX  CKBAXMH HpOOHBIE M ONBITHBHIE
OTKAYKH MOTYT OBbITb 3aMEHeHbl H3MepPEHHSMH pacxofa IpH
PA3HBIX YPOBHAX HCTEUEHHA BOJIBI M3 CKBaXXHHEI IyTeM 060pY-
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Puc. 2. Tpadux xone6aHHA ypOBHY BOIHW H
mefura CKBaMHHBI HPH OTEaYKe

JIOBaHUSI ee TPOHHHUKOM ¢ 3aJBHKKOI W MaHOMETpoM (HsH
HapaniuBaHueM oGCafHbIX TPyG BhILIE TMOBEPXHOCTH 3eMJH).

Ilpr Herny6oKOM 3asleraHMd TOM3€MHBIX BOJ, OJH3KOM
MONOXKEHHH 006,1aCTH THTAHUS WM TECHOH CBS3H TIOBEPXHOCT-
HBIX M TNOM3EeMHBIX BOJ, ONBITHHIE OTKAUYKKW HE CJaeayer
MPOU3BOMUTL B TEPUON CHETOTASHUS, MOJOBOIbA M CHJIBHBLIX
noxnaed. Henp3s TakxKe gomyckatbh NpOCauMBaHUs OTKaUH-
BaeMOH BoJAbl 06pPaTHO B TPYHT HA YyJYacTKe BOJU3U OMNBLITHON
ckBaxKuHbl, Ee cJemyeT OTBOINMTL TMO JIOTKAM HJM TpyGaM 3a
npelenasl ONBITHOTO Y4aCTKa.

OTxkauky BOJAHL H3 Yy3aa OIMHOYHBIX OIBITHBIX CKBAaXKHH
[INOU3BOJIATCS CHadasla M3 KaXIoH CKBaXHHBI B OTIEJbHOCTH,
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OCTAJIblibIe CKBAMKHMHBI TIPH 3TOM SIBJISIOTCS KOHTPOJBLHBIMH,
a 3arTeM — M3 ABYX M 00.JblIero KOJHYecTBA CKBAXHH, B pa3-
JuuHoll KomMGuHauuu. OTKauku 3TH HPOU3BOAATCA Ha TpH
NOHUIKEHUS] YPOBHA, OJHHAKOBOH BeJIHYHHBI KaK AJs OJXHHOU-
HbIX, TAK W TPYNHOBBLIX OTKauYeK.

Jlnsg npou3aBoaCTBa OTKAYeX NMPUMEHSIOTCH HACOCHl: ITAHTO-
Bole, UeHTpobexkHbe u 3paudTe. Hacocwt tuna Papko ucnodn-
3YIOTCS, TJaBHBIM 00pasod, [J5 NOCTOTHHOH 3KCIJIOATAIMH.
YcnoBHS NPUMEHEHHS pPA3JHYHBIX HACOCOB PACCMATPUBAIOTCH
Bo BTOPOH 4aCTH HacTosuled paboThHI

[TpoGHble MW ONBITHbIE OTKAYKH TPOU3BOAATCH NPH MOCTOSH-
HOM YYaCTHH WJIH KOHTpPOJie THAPOTre0/0ra # CONPOBOKAAIOTCA
TLATENbHOA JOKyMeHTaluued Bcex paboT, CBA3AHHBIX C opra-
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Puc. 3. Tpabux Kone6aHus yYpoBHS BOIBl H He6HTA CKBAXKHHBL IpY
OTKauKe

Hu3allMell OTKauyeK (KOJUIEKTODCKHE KHHUIKKH, MKYDHAJbl OTKa-
YeK, akThl U IIp.).

B npoxymeHTax mo xaxjaod oTKauke HEOOXOIUMO HMETh:

1) reosoro-rexHuueckue paspesbl U abCOMIOTHBIE OTMETKH
CKBAXKHH; oNHCcaHHe (QUILTPOB U HX TOJIOKEHHS B CKBaXHHE,
OMHCAHHEe HACOCHOII yCTAHOBKH, H3MEPHUTEJbHOH amnapartypsl
u crnocoba OTBOJMA BOJbl OT ONBITHOH CKBAaMHUHLI,

2) craTHuecKne ypPOBHH IO OHBITHOH ¥ OanKadimmuM
K Hell CKBaKMHAM KaK MepeJi HauanoM OTKa4KH, Tak u moc.1e
BOCCTAHOBJICHUS YpOBHell;

3) cuCTemaTHUeCKHe 3allHCH pacxojia OTKauWBaeMoH BOH!
1 KoneGaHusl ypoBHell Bo BCeX CKBaxKHMHAX B mpomecce OTKa-
UK € yKasaHHeM TOYHOTO BPeMeHH YKa3aHHBIX H3MEepeHHIi:
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VDOBICH

JOTOJIHH-

4) CHCTCMATHYCCKHe  3allCH  BOCCTAHOBeHHd
BOAbl ITOCJC OTKAUKH;
5) onHCaHUC HEeNo.IaI0K;, OCTAHOBKH OTKauek;

TC/bUbIe MOUTaXKHble W HHbIE PabOTHI

OaHoBpeMeHHO C IIPOU3BOICTBOM -
3aHHBle BHILIE 3aMHCH YTOUHAIOTCS,
pacxoia M KoJedaHHs YDOBHS BOJLHI

B mpouecce OTKAukH (pHC.

1—4),

B Ipoiecce oTKauek.
ONbITHBEIX  paloT yKa-
COCTABJRIOTCA TpaduKku
B OUBITHOH CKBaXKHHE
rpa)MK 3aBHCHMOCTH pac-

Xona

CKBAXHHBI

oT

IMMOHHIKCHHAE YDOBIIH,

npopuan yepes

ONBITHYIO M KOHTDO.JbHBIE CKBa)KHMHBl C ITIOKazaHHeM Jenpec-

CHOHHBEIX BOPOHOK HA Kax/j10€ MOHHMSelHe H T. .
[lpensaputentwass oOpaGoTka TMOJICBHX MaTepuajoB HeoO-

XOL4HMMa JJI5 TMPOBEPKH KAueCTBAa M HAJCKUIOCTH MATEpHAJOB
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Puc, 4. I'padux xoaeGaHuA YPOBHST BOABI H LeGUTA CKBaKHHBI TIpi
OTKayKe

npoBHOIl M ONBITHOH OTKAueK MAJd TOCIeAYIONHX PACYyeTOos.

Ecan no noseseiv rpadukaM GyneT yCTAHOBJNEHO, UTO pac-
XOJi MJHM JHHAMUYECCKHE YPOBHH HA TO HJIH HHOE TMOHHKEHHe
He CTabHIM3MPOBAJIMCh, OTKAuKy CJICAYeT CUHTATh HEyLau-
HOIl M CHOBA ee IIOBTOPHTh. LCJH yiAeAbHBIH JeGUT cKBa-
KHUHBI 1 1O Mepe TOHUIKEHHUS YPOBHS YMEHLUIAeTCd HJIH
OCTAeTCq TMOCTOAHHBIM, OTKauKka BHIIOJIHEHA Y, 10BJAETBODPHU-
TEJBbHO, H, HAKOHeL, eC/Jd YJeJbHbill JeOUT YBEeJIUYHBAETCH,
OTKa4yKka Hey10BJCTBOPUTEIbHA W MaTCpPHAJAMH OTKAUKH JIJIs
pacyeTon MOJb30BATHCH HEJB3S.

L T. e. oryoulehHe pacxo;a K DOHHKEHHIO YPOBHA BOJABLI NPH OT-
Kauk e.
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Martepuajibl [IpeABapUTEILHOIO ONPOOOBAHHUS BOLOHOCHBIX
TOpPU30HTOB B mpouecce OypoBblX padoT, NpOOHbIE H OIbITHbIE
OTKAYKH, a TaKXKe MarepuaJsbl H3yudelinsl HAeHCTBYIOLIUX BOLO-
3a00pOB  HCHNOJL3YIOTCA MPH  OKOHUYATe/bHOH KaMepabHOoH
00pacdoTKe /s BbIYHCIEHHS KO3(HLHMeHTOB (QUJAbTPAUUM H
onpefesleHHsT BeJMUHHbI «CpPE3KH», T. €. B3aUMHOIO BJIHSHHUSA
CKBaXWH INpUH TPYNNOBOH MX 3KCIJIOATAUMH HJAH OINBITHOH
OTKauke, a TaKXKe JJa OlpejlejieHU BeJUMYHH pajuyca BJUS-
HHf OTKAaukd W LIMPHUHDBI 30HLI MHUTAHHMS CKBAXKHHDI.

Lns 1peaBapuTenbHbiX pacyeTOB MOTYT ObITh HCIOJb30-
BaHbl JaHHble O BeJUMUYMHE KO3(pHLUeHTa (HUIbTPALHUH, MOJY-
yeHHble Ja0OpaTOPHbIM nyTeM (lecuaHble MOPOABI); BeJHUHHA
pagnyca BJAUAHUS NPHHUMAETCH [JJs1 STHUX NOACYETOB OPUEHTHU-
POBOUHO, {10 CNPABOYHBIM JAHHBIM.

6. U3yueHue pexHMa NOA3EMHBIX BOJ

Msyuenne pexunma mn0A3EMHBIX BOJ IIPOU3BOAHUTCH BO
BCEX CTAAUAX M3BICKAHMA H JOJKHO IPOJLOJNKATHCA IOCJE
NOCTPOHKH BOH03ab0pPOB.

HabntoneHus 3a peXUMOM TGJ3E€MHBIX BOJ OCYLIECT-
BJSIOTCA N0 OypOBHIM CKBaxKMHaM, KOJOALAM H HCTOYHHKAM,
a 71pH HaJHUUHU CBA3HU NOA3EMHBIX H IOBEPXHOCTHBIX BOJ — KOM-
IJIEKCHO COUETalTCss ¢ THAPOMETPHUECKUMH HCCAELOBAHUAMHU
nocJie JHUX.

Marepua/pl peXUMHBIX HAO0MIOJeHHH B COYCTAHMH C JaH-
HBIMH 10 HHBIM pasjenaM HU3BICKaHMH MOryT OBITh HCHOJIB30-
BaHbl JJi1g yCTaHOBJIeHHUS:

1) nonoxeHuss NOBEPXHOCTH TPYHTOBBIX BOJ H Ibe30Me-
TPHUYCCKOH NOBEPXHOCTH HANOPHBIX BOJA B paioHe H3BICKAHHUU
M Ha yvyacTKe JeTajbHbIX H3BICKaHWUH;

2) HalpaB/IeHHUs [LBUXKEHHS U YKJOHOB NOTOKa NOA3CMHBIX
BOJ Ha IJIOILaJAM pacnpoCTpaHEHUs BOJOHOCHBIX COPH30HTOB;

3) Ce30HHEIX KOJeOaHUH MOBEePXHOCTH MOJA3eMHBIX BOJ
NOJ BJMAHHEM pasIMuHBIX NPHPOIHBIX (HaKTOPOB;

4) uaMeHCHHS XHMUKO-OAKTEPHOJIOTHUECKOro COCTaBa Toj-
3eMHBIX BOJ1 Ha IJoW[agM paclpOCTpaHeHHsi H 1O IJyOuHe
BOJOHOCHGII TO.IULH, a TaKXKe Ce30HHbIX HM3MeHeHHH cOcCTaBa
H TeMiepaTtypbl BOZBI,

D) BeuMuMHbl MHTAHUS TPYHTOBBIX BOJ 3@ CuYeT HH(HUIbTPaA-
LHH aTMOC(EepPHbIX 0CATKOB U (JUIBTPALUM NMOBEPXHOCTHLIX BOJ,
a TaKxKe JpPEeHHPOBaHWdA TOA3EMHBIX BOJ NYyTeM INOI3CMHOIC
CTOKa;
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0) CHHXXEHMS TMOCBEPXHOCTH MOA3eMHbIX BOJ 107, BilMH-
HHeM 3KCIJIoaTalMu CYLLeCTBYIOLIAX BOJA03a00pOB, B3aHMHOIO
BJIUAHHA OTAENbHBIX BOA03a00pPOB U BEJIMYMHBI 30HBI HX
NUTaHHA,

7) nocTyiljJleHHss B BOJAOHOCHBIH TOPH30HT (MM «[0OJLCOC»
DU OTK4uKax) 3arps3HEHHbIX ¥ MWHHEPanM30BAHHbBIX BOJ I
ONpeJe/]eHUs YYaCTKOB, TAe 3TO IPOUCXOAHT.

[lpu OTCy”‘CTBldH B paiiOHe M3bICKaHHH JCHC1BYIOUIHX BOJO-
3a00p0oB MM TaYOOKHUX BLIpaOOTOK, APEHHUPYIOUIHMX I10j3eMHble
EOJb, NMYHKThl pexHUMHbIX HaOMoJeHHH MOJKHBI 00pa3oBaTh
PellKyio CeTKy IIONepevyHHKOB, 00ecneunBaiolly0 MOCTpOeHHE
KapThl TUJPOW3OTHIC (MM M30Mbe3) AJd BCero paloHa M
X0Td Obl YYacTKOB J[eTaJ/bHbIX H3bICKaHUH.

Ilpu Hamuuum gelcTBYOL{MX BOJ03a0opoB (MM TJyGOKHX
TOPHBIX BbIpalOTOK) pexKUMHble CKBaXKHHBI, KpOMe TOro,
JOJIKHbl PACroJiaratbCs N0 JABYM B3@WMHO NepHeHaHKYJISAPHbIM
rionepeyHUKaM, NPOXOAALIMM dYepe3 BOH03a00pD BBEePX M BHHU3
MO0 NOTOKY M MO IPOCTUPAHHIO. KoHeuHble CKBaXKHHBI JOJIKHB
BBIXOAUTb 3a IpeJiesbl JENpPeCCHOHHOH BOPOHKM BOMO03abopa
JJi YBA3KW W aHaJu3a HCKYCCTBEHIOTO U eCTECTBEHHOTO pe-
XKHMa MOJA3eMHBIX BOJI.

s u3yuenus cBA3W NMOA3eMHBIX H IOBEPXHOCTHBIX BOJ H
yCTAHOBJIEHHS CE30HHbLIX M3MCHEHHH 3TOH CBsA3H HeO0OXOAUMO
HMeTb |—2 HOpMaJbHBIX K BOJOTOKY WM BOJOeMYy IOIepey-
HUKa peXUMHBIX CKBaxKWH, NpUHUeM KaxK/JAblH [OIEepeYHHK 3a-
KaHuuBdeTCsi BOJOMeDHOH peUKOH WM T[HAPOMETPHUYECKHUM
CTBOPOM (IO YCMOTpPEHHIO T'HADPOreoJiora) Ajs OJHOBPeMEHHOIrO
H3y4eHUd M DeXHMa MOBEDXHOCTHBIX BOJL.

Ecau B usyuyaemom pailloHe HMeeTCsl HECKOJIBKO BOJOHOC-
HbIX TOPHU30HTOB, INPEACTABIAIOUMX CYLECTBEHHOE 3HAUYEHHE
IJs BOLOCHAOKEHUs, PeKHUMHble CKBaXXHHBl YCTpPauBalOTCA Ha
6oJice rayOOKHA BOJOHOCHBIM TOPU30HT B MeHblleM KOJHye-
C1Be, IpHUeM JOIOJHHTe/bHble CKBa)KHHbI IO BO3MOMHOCTH
pacnosaratoTca PsioM C OCHOBHBIMHM HJH B OJHOH CKBaxKHHe
yCTPauBaOTCA pasfesbHble Nbe30MeTPhbl AJA KaXXAOro rOpHU-
30HTA.

Bce pexuMHBle CKBa*KMHBI ¥ KOJIOAIBI TMOCJe HX YyCTPOH-
CTBAd OCBeTJAIOTCS IIpH IOMOIUM KPaTKOBPEMEHHOH OTKadkH
BOJbl U B IpoilecCe peXMMHBIX HaOJIOHeHHuH peryispHO HpoO-
BepAITCA U pPeMOHTHPYIOTCA. YCTOUHUKM mo0.1KHBl OblTh 0060-
pPYAOBaHbl BOJOCAUMBAMH [JJd INPOU3BOJACTBA peryJiApHbIX 3a-
MepoB Jedura.

PexuMible CKBaXKUHBI, KOJOALBl, HCTOYHHKH H BOIOMEp-
Hbl€ Pe’KH TOYHO HAHOCATCS Ha IJIaH H JOJIXKHB UMeTb KOOpAH-
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lla1bl, BBICOTHBIC OTMETKH M TOCTOSIHHBIE PEMephl; OT KO10PbIX
NPOU3BOASTCSA 3aMepbl yponis BoAbl. Bce myHKTH HabJloAeuuii
A0.14Hbl ObITb TUIATEJAbHO 3a10KyMEHTHPOBAHBI C COCTaBJle-
HMEM T[e0.0rO-TEXHHMUCCKHX KOJOHOK M INpo(duied, a Takke
CBO,1HOr0 CIPABOYHOro Kara.ora, KoTOpbld B Ipoliecce padoT
JO/DKEH JOTOJIHATHCS H YTOUHATHCA.

3aiepbl YPOBHA BOAbBl NPOU3BOAATCS PETYJAAPHO M OJHO-
BpeiMeHHO, He pexe 3—5 pa3 B MecCdl, a B NEpUOL CHEro-
TagHUA M TIOJOBOJAbS — €#€eJHEBHO. 3aMeDbl BLUIOJHAIOTCA
OJHOTUIHBIMU H3MEpPUTEJbHBIMU NMPUOOPAMH, TOYHOCTE KOTOPBIX
peryJisipHo NpoBepscTcst [HAPOreo/ioroM. Pesy/bTaTel 3aMepoB
3alUCBHIBAIOTCA B 0coOble KypHaJbl H TaOJMUBL C OJJHOBPEMEH-
HBIM COCTaBJieHMeM Tpa(UMKOB IO KaXJAOMY IYHKTY H IO IpO-
dussam,

[lo 3TUM [JaHHBIM COCTaBJAIOTCA Ce30HHble KapTbl T'UAPO-
H30THUIIC MM H30Mbe3 [LJg BCero yuyactka HabJ/oeHuH.

[lpy HEeBO3MOXKHOCTM KpYIJOrOAMYHBIX HaOJIOJeHHH, pe-
KMMHble HabJ/MOJeHHs JOJIZKHBI OXBAaTUTh HauboJiee xapakTtep-
HBlIf TNepUOA roja: OT Hayaja MaBoJAKa /0 KOHIA JeTHed
MeKeHH HJM OT MeXKeHM [0 KOHLa NaBojxa.

[focne oxoHuaHHs M3BICKAHMA K TeXHHYECKOMY IPOeKTy, a
HFOIla yKe 1oCJe H3bICKaHUH K TNPOEKTHOMY 3aJaHHIo, CeThb
PEXCHMHBIX HAOJIOJeHUl NepecMaTpUBaeTCs H COXPaHAIOTCH,
rJlaBHBIM 00pasoM, Te peXXUMHble CKBaXHUHBI, KOTOpble OyAyT
XapaKTepU30BaTb THIPOTeoJyoryueckue OCOOEHHOCTH YyuacTka
NPOEKTHPYEMBIX B0OA03a0OPOB M IOCTeAylOllee BiUSHHE IIOC-
JeIHUX Ha nop3eMHble BOAbl. [locTodAHHBle HaO/IOJEHHA OCO-
OeHHO BaKHBI /51 YCTAaHOBJEHHS Iejecoo0pasHoro pexuma
IKCIJI0AaTalMy HOA3E€MHBIX BOJ, THADPOrecJordyeCkux Cyxie-
HMII M BBIBOJOB IPH MOCJEAYIOUIMX HenoJaakax B paboTe
BO103a00POB U NPU BO3HUKHOBCHUHM HEOOXOAMMOCTH B DaculH-
PeHHH U PeKOHCTPYKIIMM BOJOCHAOMKEHMS.

M3 pexuMHBIX CKBaXKHH 3MU30JMUYECKH OTGHpaloTCs NpoObl
BOJbI 1JI XHMHKO-O0AKTEPHOJIOrMUECKHX AaHaJM30B, CXeMa KO-
TOpPBbIX TIPUBOAUTCH HHUIKE.

Ecau BOIM3M yuacTka NPOEKTHPYyEMbIX B003a60pOB HaXo-
JAUTCA HAace/eHHbld NYHKT MJH IIPOMBILIJIEHHOE MpPeINpHATHE,
Moryliee, N0 OOWUM THAPOre0JIOTHYeCKUM COO0paKeHUsAM,
MpeACTaBIATh OMNACHOCTb B OTHOLIEHWH 3arPsi3HEHHS IOJ3EM-
HbIX BOJ, HEOOXOAUMO MEXKAY 3TUM y4acTKOM H HaCeJEeHHBIM
NYHKTOM HMETb 2—3 pesXHMible CKBAXKUHBI AJs OoJee 4acThiX
U TUlaTeJibHBIX HaOJIIofeHHH KoJebaHus YpOBHEH, TeMmIlepa-
TyPbl W XUMHKO-OAKTEPHOJOTrHYECKOTO COCTaBa TOA3EMHBIX
BOJIL.
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7. JlaGopatopHbie paboi1bi

OG6pasubl TOPHBIX MOPOA M NPOOBI NMOBEPXHOCTHBIX M NOA-
3eMHBIX BOJ OTOHpalOTCs [OPH THAPOTEOJOTHYECKHX H3bICKa-
HHAX, BO-NEpPBBbIX, Kak OTYETHBbIC HOKYMEHTbl 3THX paloT H,
BO-BTODbIX, [Jd MNOJeBbIX H JabopaTOPHEIX HCC/AEJOBAaHUH H
ONHCAHUI.

MakpocKolHUecKHil ©OCMOTP W T0JeBOe ONUCaHue Bcex
00pasLoB NOPOJ, HCHNOJL3YIOTCA JAJS COCTaBJEeHHS IOJEBhIX
pa3pe3oB H mpoduiael, a Takxe A OOLIUX CYKAEHUH O
(UIbTPALLUOHHBIX CBOHCTBAX MOPOL.

st yTOuHeHUs] JIMTOJ0THUYECKOro cocraBa o0pasubl mec-
YaHO-TJIMHUCTBIX TOPOJ, OTOOpaHHble H3 pa3BeJOoYHbIX CKBa-
JKHH H oOHaKeHUH, NOJBepraloTcs MeXaHHYecKony aHaJ/u3y,
npuueM JJs KaXXJO0ro THIHYHOLO CJOoA IPOH3BOJAMTCA HE Me-
Hee JBYX-TpeX aHaJu3oB. [lag BOXOHOCHOrO cJios, KpoMe
TOro, onpeje/AOTCA MOPHCTOCTb H KO3(HUUHEHT QUIbTpaliMu
UPH PBHIXJOM H YIUIOTHEHHOM cocTosiHHM ofpasna. OOpasibl
npob6, oTobpaHHble Ha MJOLLAAM NUTAaHHA BOIOHOCHOIO TOPH-
30HTa Kak M3 €aMoro BOJOHOCHOro cJjlod, TaK M H3 IOKPbIBAIO-
IEed TOJILH, HONOJHUTEJNbHO HCCJIeAYIOTCA Ha BOJOOTAAUy H
cOJep:KaHue JIerko pacTBOPUMBIX coJIeH.

Hos ckanpubix nopon Ha HeGoJbLIOM KoJHMYecTBe 06pasios
oNpeleNIAI0TC MHHePaJ/IOrMUecKHil cocTaB H CojJeprKanue JIerko
pacTBopuMbiX BellecTB. IlmacTuYHOCTb, yroJ TpeHHs H KOM-
NPEeCCHOHHBble CBOHCTBa IJIHHUCTBIX MOPOJ H3yuyaloTCs JIMUIb
0 CclenuaJbHbIM 3afaHusaM, ecJd 1opojb  obHaKaioTcs
B CTPOUTEJbHBIX BbleMKax WJH CJyXar OCHOBAaHHEM BOJAOINPO-
BOJHBIX COOPYXXEHHMH, a TakxkKe MJs pacueTa YCTOHUHMBOCTH
KPOBJIH BOJM03a0OpHBIX LHTOJEH H GecUIbTPOBBIX CKBaXHH.

[1poGbl BoAbl OTOMpalOTCA H3 OJMKAHIIMX NOBEPXHOCTHBIX
BOZOTOKOB M BOJOEMOB, U3 KOJOJIEB, UCTOUHUKOB H Cylle-
CTBYIOLLUHMX CKBdKMH He Dexe OJHOro pasa B Ce30H roja,
pHyeM H3 KOJOJLEeB H CKBAKUH LpOObl OTOHPAIOTCA mocJe
HeNpoJ0/LKUTeIbHO#I oTKaukd. I1poGb; oTOHpaloTes H3 KaX0ro
BCTPeueHHOro Ipd OypeHHHM BOJOHOCHOIO TOPH30HTa H 00s3a-
TeJbHO B KOHILE KarKH0# MpoOHOH OTKauku M B Hadase (mocJe
OCBeTJIeHUS] CKBAXXHWHBI) W KOHIle KaxXJ0H OMNBITHOH OTKAauKH.
Ilpu noMomd aHaaH30B HeoOXOAUMO yCTaHOBUTb XapaKTepHbii
IJIS KaxKJoro BOJOTOKA, BOJOeMa H BOJOHOCHOTO TOPH3O0HTA
XUMHKO-0aKTepHOJIOTHYECKHH COCTaB BOJAbl M H3MEHeHHMsd 3TOro
CcocTaBa BO BPEMEHM H INPH OTKauykKax.

Martepuaspl  XHMHKO-0AKTEDPHOJIOTHIECKHX  HCCIeNOBaHUH
npo6 BOABl HeOOXOLMMBI [Jf OLEHKH CTENeHH IIPHTOJHOCTH
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TS0 M U ENOLO HCTO'MMHKA s LIATHEBOrO MJIM TEXHMYCCKOIo
BuiotHAO, €HHA, A TaKxKe HCHOIb3YIOTCA JJ8 yCTaHOBJEHHs
CBy il Lo IOHCUHRBIX TOPU30HTOB MexJy cO00# M C MOBEPXHOCT-
EBIMI BClaMy. aa 3Toll nocieiHeil mead XUMUKO-G6AKTCPHO-
JOTHYECKHe aHaJii3bl TMPOU3BOAATCA 110 COKPALleHHHOH cXeie
0J1eB0oHl  XMMHUYECKo# Jabopatopued, TMoJiHBle aHaJu3bl B
CTallHoHapHO# JiabopaTOPHH NPOUIBOAATCA JMUL [AJA  He-
fo/plIoro  KoJuyectsa 1npo6 BoAwl. CocTaB  COKpalleH-
HbIX M TIIOJHBIX AaHAJM30B  onpejleifeTcss B COOTBETCTBUH
C crenH(HYeCKMMH 3anpocaMM Bojonorpeburens. as xo3si-
CTBEHHO-NIUTLEBOIO  BOJOCHA0XKeHHs COKpalleHHbIH aHa/ u3
npelycMaTtpuBaer (9] craefyouife onpejesieHds: TeMIepaTtypa,
UBCT, 3amax, NpPO3padHoCTb, MYTb, OCAJl0K, H3MeHEeHHe NpU
CTOsIHMH, KapOolaTHass H O00lLas »eCTKOCTb, XJOPHJIBL, CYJb-
(atbl, OKUCJAAEMOCTb, HUTPAThl, a@MMHAK COJIEBOH, HHTPHUTHI,
CepoBOJOPOA M Kesne3o. DaKrepuoJiorHueckHe aHAaJM3bl NpO-
U3BOAATCA OOBIUHO B CTALUMOHAPHOHW JabopaTOpHH H AAIOT
OlleHKY BOJbI mo oOlleMy 4YHCJIY cojJeprKamiuxcs B Hed Oak-
TepUil H Mo KOJMYeCTBY KHUIeUHBIX nNajouek (NOKasareJeit
(heKaJbHBIX 3arpA3HeHH#) HJIH KOJHU-THTPY, T. €. 00beMy BOXEHL,
B KOTOPOM COJep:XHTCH OJHa KHIlleyHas MaJioyka.

O6uiux HOpM, NpelbABAAEMBIX K KaUCCTBY NHTBEBLIX BOJ,
HeT, # UX TPYJHO NPeIJOoXHTb H3-3a 4pe3BBHIYaHHOro pasHOo-
o6pa3usd cocTaBa NOBEPXHOCTHBIX M MOJA3EMHBEIX BOJ Ha TeppH-
topuu Corosa. B pykosoactse PKKA ! npeapsaraiorcs caenyio-
e HOpMul: IBeTHoCcTh — Huxe 20°, npospaunoctbs — 30cu,
temnepatypa 7—12°, peakuus — HeliTpasbHast, NIOTHEIN OCTa-
1ok — 500—1 000 Me/a, oxHcaserocTb — 2—3  m2/4, XJ0-
punst — 30-—50 ae/a, cyabdatel — g0 60 M2/A, KECTKOCTb
obmas — 20—30°, ammuak — caeanl uad g0 0,1, NO:z orcyt-
creyer Hiau caeabl, NOs— o1 15 no 40 me/a, xeneso — 10
0,50-—1 me/a.

[ GaxTepuaJbHOM OTHOWEHHM BOJAA CUHUTACTCS INPHIOAHOH
A9 TUTLS 1IpH Ko.M-THTpe He MeHee 300 cmd.

8. TuaporeonorHyeckue H3bICKAHWS NMPU BOCCTAHOBAEHHH HJH
paciulHpeHUd BOXOCHAGIKEHHH

[To¥ Tex Wil MHBIX NOBpPeX1eHHAX BC103a00poB THAPO-
resTOTHUECKME H3bICKAWUA  JAOMKHBL MaTh MaTepradsl .14
peteHuil 0 BG3MOKHOCTH Ui HEOOXOLHAOCTI:

1 Py £0OBOICTEC TO C3HATAPHO-3NMHACMHONOTIY°CKOMY H JeyeGHOMY
oscayuicttalmo PRKA, 1939 r,

34



a) M3MCHelMsl pexXuia 3SKCIoataliitl  HoA3eMDbIX  BO.y
B BCCCTAHOB/JAseMbIX BojAc3adopax;

6) 3aMeHbI NOBPeXK/IEHHBIX CKBAMXKHMH ADYTHMI, OCTABUIMMHUCH
B COXPAHHOCTH, ¢ 6O.ee HHTEHCUBHOI »KCIIOaTallhcll HOCJIeH -
HHX;

B) moOypKH U IepeoBOpYyMOBaHHsS CKBAXHH 75 IO.LUOIO
UCII0Jb30BaHUS BOJOHOCHOIO TOPH30HTA B CYLieCTBYROUIHX
CKBaXMHax;

r) 6ypeHuss HOBBIX CKBaxKMH C YKasalHeM HX MeCTOl0.10-
’KeHnsl, CJyOHHBI H KOHCTPYKIHH,;

) KanTaxka OJIMMKaHIIMX HCTOYHHMKOB.

['maporeosiornueckde U3bICKaHUA s PACIUHpPEHHA HJH pe-
KOHCTPYKUHK BOJOCHAOKeHHsI INPOU3COAATCA B TeX CJaydaax,
KOrjJa CYLIeCTBYIOLIHE 3KCIJIOaTallMolHble CKBAaXHHb H AP -
rHe KaNTaXXKHble COOPYXKEHHUS He JAlOT HOTPeOHOro Ko.liyeclsa
NOA3eMHBIX BOJ JMJS TeKYUIMX HyJ HJIH I[epCHeKTHUBIIOLO
pa3BUTUS BOAOCHAOXKEHHUS.

['uaporeosiornueckue H3BICKaHUA JA8 KalUTaJbHOro BOC-
CTaHOBJEHHS HJIM PACIUHPeHHS H PeKOHCTPYKIHH BOJOCHadXKe-
HUS CBOAATCA Ha MNepBOM 3Tale K TuiaTeJbHOMY HM3YUCHH!O
JUTePaTyPHHIX H apXMBHBIX MaTepHasOB IO [€OJOTHHM H FHIPO-
reoJIOTHM palioHa, a TakKe OTYETOB O THADPOre0 I0rHYeCKHX
M3BbICKaHHAX K MNpOeKTy BOJAOCHaOKeHHs JaHHOro OO0DCKTA.
[Ipu 310M H3yueHUM 0COGeHHO 00JblIOe 3HAYeHHe HMCIoT Ce-
AyIOLiMe JOKYMeHTH:

a) OTUETHl H aKThl N0 COOPYKEHHIO, TeXHHYCCKO My oGopy-
NOBaHKWIO M OlpOoOOBAHUI0 BOMLO3a00PHLIX COOpY el L,

6) MaTepdanbl [0 3KCILIOATallHHd Kax A0l CKBAXIUHB N
KOI04Lla U Bcero BoJ03abopa B IeJ0oM: CTATHUSUXKIY H JIHHA-
MHUYECKHEe YPOBHU BOJbI; KH3MEHCHHA HHTCUHTTFHEHOGCTT OTHKaUki
BOABI; BpeMsl 3KCHAOATAUMH; BJAHAHHC CRBAANE  Spyl Ha
Jpyra INpH OAHOBPCMEHHOIl H  pas3ishicil 3icilioaralnm;
CHIOKeHHe (MyiM yBesnueHue) jgelOnTa B DpoOHCCce 9hCMioaTa-
UMI;, H3MeHenMe MUHepaJH3aluil BOILb;

B) TeXHMUYECKOE€ Omucauie PeMOH{03 H liepeolopyA0Balus
CKBAXHH M KOJOTUEB B IPoIICCs 3l c11oatsiunn: 100) pKH,
YHCTHA, cMeda 1Py 0 H (iikTpeB, M3M 2.0 1iila HACOCOB H
FOyOHEDI MOTPYXKEHIS BUAloIE00LA 8 '(y 5p.uHPTOB — BO3AYLU-
HbIX) TpVO:

r) MATIPUATBL O KOGeGaHid  YpoBUA  TOT3eMALIX  BOJ
B OIuAiafmuX CKBKIUHAY, 4 Takde O KOJaeGaHHM pacxona
O TNX HCTOMRHROD B T. 1.

IMockoaeny C.Umoa THIEC
BoJo03abopax o00buli0 OISy TICH

1 2CI0rUeCKHX  Haob! T0TeHUH Ha
BYET H 4Jdsa Hee Yy3aKOICHHBIX
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wiay 60.1ce W MEHEE OOLUCHPHHATLIX AMCTOAHUYCCKHMX M Hit-
CTPYKTHBHBIX YKa3aHHil HC UMeeTCd, Ipll OCCJHC/LCBAHMIL CyLIe-
CTBYIOIIUX BOJ03200pOB DBCHKHH pPa3 BO3HHKACT MHOfO HC-
SICHBIX TeXHHUECKHUX H TPHHIHIHAILHBIX BOHPOCCH, TPedVIoLiX
IJISI CBOETO OCBELLCHUS NOCTAHOBKH CHCHHAJLHBLX [H/IPOreo-
JIOTHUYCCKHX H3bICKaUMil, 3a4acTyio C MNPOU3BOICTBON OIMLITOL
U Ha0MOJeHUH B CYLLECTBYIOUIMX UM BHOBL MpOOYypeHHBIX
CKBaXKHHaAX.

[Ipu 3TuX CremMaJpbHLIX H3BICKaHHsIX OOCACAYIOTCA M OIH-
CbIBAKOTCH Bce JAeHCTBYOUIHe M 3a0pOilleilbic ZKCUJI0AT4 O -
Hble CKBAaXXHUHbI, PEKUMHble CKBaXLHbI, KOJOII, HCTOUIHKH.
ITH NYHKThl HUBEJUDYIOTCH, TOUYIO 10 KOOPAHHATAM HAaHC-
CATCA Ha IVIaH M IO YCMOTPEeHHIO THIPOoreo’]ora OUHULAIOTCS
HJIH DEMOHTHPYIOTCH H BKJIOUYAIOTCS B CeTb PeMHMHBIX 1120.1i0-
Jenunn. Ha pefictBviomux Bojo3abopax MO COrJiacoBamniio
€ BoOAONOTpeOUTeJeM [POH3BOJHUTCS ceplis CIBITHBIX PafoT:

a) BpeMeHHds OCTAHOBKAa 3KCIlIoaTalMi W HalJIoActie 32
BOCCTAIIOBJIGHAEM CTAaTHYECKHX TOPH30OHTOB B CKBIXKHHAX;
nooyepeJHOe BKJIOYEGHHE B 3IKCIJIOATALMIO OTAEJLHEIX CKBaA-
JKHMH, [pyNn CKBazxKuhH M BCero Bojgo3alopa ¢ perucrpaimcil
ypOBHel BOAbl W KoneGaHHs AcOUTA;

0) moouepeaHOe BBLIKIIOUEHHe H3 SKCILIOATALUMH OT/AC/bHBIY
CKBAaxHH WJH TPYNI CKBAaXHUH C HaOMoOJeliHen YPODHCH H je-
oura;

B) OMLHOBpEMeHHAsl 3IKCIJI0aTalldd BCEX CKBAaAHH, HO C U3-
MEHelHeM JHHAMHUYCCKHX VPOBHEH M 1e0HTa B OTA~IbHBIX
CKBaX(MHAX H Ipynnax CKBaxXKHi.

IIpr sTUX ombiTax B OTJeNbHBIX CAyuyasx MOXKET OKasaThCd
HeoOXomMMBINT  Oypedne HAO0JI0IATRAbHBLIX  CKBaXKIH MOV
3KCIVIOATHPYEMBIMH CKBAXKUHAMU I YCTAHOBJICHHS B3aHM-
HOTO BJAHAHUA BOA03a00poB.

PaspaGoTka uMeiOHIHXCS MaTEepHaJOB H OIBITHBIX TAHHBIX
NPOH3BOAUTCSA A5 ONpeleseHUsI BO3AOMKHOCTH 00.1CC 3lauH-
TeJIbHOTO NMOHHXKEHHs YPOBHA BOJAbl B JIE[ICTBYIOLIUX CKBAKH-
Hax TyTeM HX NepeoOopy OBaHHUs, 11€JCCO00Pa3kOCTH BK.IIUE-
HUSL B 3KCIL10ATALLMIO HBIHC 0e3/elCTBYICIIIUX CKBAXKHUI HJIN
HeOOGXOAHMOCTH YCTpPOIICTBA HOBBIX CKBZXKMH HA TOH XKe Wiy
coce/siHell ¢ Bojo3abopani TeppPUTOpRH.

9. Tuaporeocgoryueckye YyKa3aHus Ana onpoGORAHHA BepTH-
KaJibHbIX BOA03a60poB M HAaOMOZEHHsI NpH HX 3IKCHI0ATALHH

Onpo6oBanue B0T103a00pOB M THIjOres.10rHyeckHe HabJio-
JeHUs 3a HUMH [PeICTaB/sioT MCKJ/IOUHTeNRI0 Gonblloe miaK-

<6



THYECkOe 3HaYeHHWe, TaK Kak [0 MaTepHaJaM 3THX paboT
NpOBSPSIIOTCA paHee clellalHbie THIPOreoJorHYeckHe pacueThl
M TPOrNo3bl, YTOUHSCTCH NPOEKT BOMOCHAGKEHH H YCTaHABJM-
BAaCTCA HAmHOJMCe 1e1eco00pas3 bl PeXHAM 3KCMJI0aTalHU NMOA-
3eMunx BOA. I'Haporeonoriyeckue Hab.T01eHIs, Kpoyie TOFO,
npeacTanisiorT OCJbLINON TEOPETHUECKHIT HHTEpeC, Tak KaK MoO-
TYT CHOCOGCTBOBATL paspatorke 607ee CORCPINENHBIX METOo-
JOB onpeneneHns 3amacOB NOM3ZCVHRX BOA H pacyera OJH-
HOUHBIX M B3aHMOZECTBYIOUIHMX B0.103200D0B.

Kax1as BozoszalopHasi cKeamida (Man Kosioeun) mnepen
BKIIOURTIHEM B 3KCHJIOATANHIO FOJAHA OulTh onnOGOBaHa IpH
noMouwid onbiTioll oTkavxu. [lpu HaxHuiid HECKO.ILKUX B3aUMO-
AEHCTBYIONIIX BOZ03aC0DHIIX CKBaKHH, KpOMe TOro, mpoH3Bo-
JAATCS TPYNAOBbie OYKa#Kll H, HAKGHeIH, OJHOBPEMEHHAS OIIbIT-
Hasl OTKAauKa H3 BCeX CKBa:KMH ¥ Kojoiuen. Ilo MarepuanaM
FU/IPOTe0IoTHYecKUX HabIOeHHH 33 3THMH OTKauKalMu IIpo-
BepsIIOTCHA M YTOULIAIOTCH TPHHATHIE B TNPOEKTe JHHAMHUECKHE
ypoBHH H Je0HTHl CKBAKMH, THMObI H IOJOMXKEHHE HaCOCHBIX
yeTpofict. Onpobopanue Bom03abOpOB 3aKaHuUWBaeTcs COCTa-
BJAGHHCM 10JApoCHBIX Teo.JOrOTeXHUYeCKHX pa3pe3oB, aKTOB
onpoGoBaHust U CBOJHLIX MACHOPTOB HA KaxK1yi0 CKBaXUHY.

Tak wkak onpolopaniie BOa03a00pOB meped Nepedaued HX
B SKCMTOATAUHIO 11O HEOBXOJHMOCTH ABJAACTCHA KPaTKOBpeMeH-
HBIM W TDON3BOIHTCSA B Go1ee Il MeHee CJy4alHbId NepUos
roja, THIPOICOJOTKYECKME pAcyeTbl M IPOrHO3bI, OCHOBAl-
Hble Ha 3THX MaTepHaJjaxX, HenszbexHO congepxaT B cefe He-
KOTOpLIC JOTYLIEHHS M YCJ0BHOCTH. IIpakTHKa BOjoCHaGxe-
HHSI TOKa3blBAaeT, YTO BIHAHHEe SKCIVIOATalMH BOA03ab0OpOB
BeCbMa MeIJeRH0 PacrpocTpansicTcss MO BOLOHOCHOMY TOpH-
30HTY W NOCTENERIO CKa3hIBAeTCsI HA eCTeCTBEHIOM peXuMe
NOA3EGMHBIX BOJ mpHJexauled Tepputopuu. M, maobopor, ecre-
CTBCHHBIH peXUM NOA3eMHBIX BOA MOXKET I0-PA3HONMY BJHSATH
Ha paGoTy BOJ03aCOpOB B pa3JHyHbie Ce30HbI TOAa H pasjui-
Hete roabl. [Toatoyzy, uToGnl HVETh JOCTaTOUHO HAaLeXkHble Ma-
TepHabl NJsi TOCAeNyIONIero peryaupoBanus paboThl BOA03a-
GopoB M O0GOCHORAHHA PEKOHCTPYKUMH HJIU PAaCIUPeHusi BOJO-
CHAGIKCHHSA, HEOOXOIHMbBI CHSIMAJDIbIE THIPOTeoJ0rHuyecKue
naGao1eus B MPOUCCCe 3KCMIoaTauuy. MHCTPYKIHA A/ 3THX
nab.ofennli  OMKHA pa3pabaThiBaTbhCst HA OCHOBAHUU MaTepHa-
J0B  HM3bICKAHKI K TCXHG-paBodeMy IDOeKTY H yTOUHARTCH MOCJie
orpofoBaHiiA BLICTPOEHHBIX ROL03a60pOB. B HHCTPYKUHH yCTa-
BABJAMBAIOTCA OVHKTbI Nab/Ii0jeduit u uX ofopyloBaHue: BOAO-
MepBI, YCTpoHcTBa ansi 3aMepa ypoBHell H oT6opa npoG
w01kl — Ha BOX03a00OPHBIX CKBAXKHHaX M KOJIOANAX; YCTPOH-
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Ba L1 3aMepa ypORHeH, vrenneHue (ecanm HVXKHO) H
JITET - - Tna HABTIO TATARHEIX CKBAKUH, BOTOCTIBH — .78
TOUTUURONT POTOVEPHEY®  CRAM W pefiXH — M.19 NMOBepXHO-
{ NOTOTOKCB M BOTOPVIOB.

ITerewit ror padoTw 50107aGOPOE CAEAVET CUMTATH TEPHO-
TOV OMBITHON 3KCMTOATalHU NMOA3EVHL'X BOT; B 3TOT TEPHOI
OCORCHO P23(HO NPOBOIMTHL JOCTATOUHO TOTHRE M JeTa’b-
e pabmotennda. Ha ocHoBanum moc.1eTHHX TIPOBEPTIOTCH H
VTOUNFIOTCS palice CeJaHHbie THIPOrcOTOTHUYCCKHEe pacyeThl U
[POTHO3L{, BHOCATCS HeOOXONHU\ble KOPPEKTHBHI B 3KCTJIOATA-
IHHOHNBIH peXkHM BOM03aCODOB M YCTAHABJIHBAETCS HCOOGXOMH-
\IBIT MHHHMYM TOCTOSIHHBIX T'HIPOre0.JOrMuecKux Ha6JoMeHH
Ira B0103a60paX, KOTOPhie JOJDKHLI NMPOH3BORHUTLCS alNapaTol
BOJOTIDOBOJA MO ONpeleieHHOH HHCTPYKIUH.

O6beM 4 XapakTep THAPOreOJOTMUECKHX HAGMOZeHHH
€CTeCTBEHHO H3MEHSIOTCS B 3aBHCUMOCTH OT KOJHYecTBa BO-
103a00pHBIX CKBAXKHH W KOJIOAIEB, THNA MOJ3SMHBIX BOA H
rpanoreosornyeckux ocobenHocTed pafioHa.

IIpn mHecnoKHBIX THUAPOreO.TOTHUECKUX VCJIOBHSX, HEKPYI-
OM BOJOCHAOMEHHM HJIH Ha OJIMHOUHKIX BOmo3abopax ykasari-
Hble THIpPOTeoJOoTHUecKHe HaO/MoneHUsT MPOU3BOMATCS B MUHH-
\aabHOM 0Ohesme. B 6onee CnOXKHBIX cayuasix 3TH HabJjmofe-
HUS 1eJ1ecOoOOpasHO OPraHH20BbIBATL M BHIMOJHATHL NPH yua-
STHH M MeTOAMYECKOM pPVKOBOACTBE HAaYVUYHO-HCC.TeN0BaTeNb-
ChHX OpraHusalHi.

IF'masa Il1
ONPEJENEHHUE 3ANACOB NOA3EMHBIX BOJ

1. OcHoBHble TMOHSAITHA M TEPMHHbI

Xors1 onpefescHue 3aMacoB MOJ3eMHBIX BOJ sBJASAeTCH O~
IOH H3 OCHOBHBIX 3ajay TH/POTeOJOTHUECKMX HU3bICKAHUN I/
LeJeH BoAOCHAGKeHUs, TeM He MeHee MPUHIHMMBI KJIaccubUKa-
IIMH ¥ MeTOJbl OTpejlesieHUst 3aMacoB, a TaK¥Ke BONPOCHl Tep-
‘HHOJOTHH OCTAIOTCH [0 HACTOSIIEero BPEeMeHH HeZ0CTaTO4HO
pa3paBoTaHHBIMH M JO HW3BECTHOH cTemeHH IHCKVCCHOHHBIMA.

ITo nosoxy KaaccupuKanuu 3amacoB NOA3eMHBIX BOJ H Ca-
MOTO 3HaueHus TEepPMHHA «3amachl» B CcrelUaJbHOH JHTepaTy|e
UMeIOTCSl Pa3JHuHbIe TNpeIJOXKeHHsT U 3aMeyaHHs.

I1. K. Byros [11, 12] mompa3menseT 3amachr Ha nacciin-
Hble, aKTHUBHbE, OOIIHe H OTHOCHTENLHBIE.
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[TaccuBuple 3anackl XapaKTePH3VIOT MeJJIeHHOE HAKOMJe-
HHE TOTReVHBLIX BOI H.TH BPKORKLIE 3amachl.

AxTupHBIE 3amace XaPaKTeDH3VIOT I'OTOBOE NOCTVILIeHUE
BOAKLl B BOJIOHOCHBIH TODH30HT, T. €. €XerolHo BO306HO-
BJASIOTCA.

Ofmue 3amachl XapaKkTePH3VIOT KOJHYECTRO  TOI3eMHBIX
BOI «B INpCHenaX pacCHPOCTpPaHEeHHS BCEro BOMOHOCHOrO ropH-
30HTA».

OTHOCHTENbHBIE 3aMACH] PABHBLI TPOH3BOIHTENLHOCTH OTBIT-
HOH OTKAYKH H3 CKBAXKHH HJH KOJOXLEB TpH OINpejleselHOM
IUHAMHYECKOM YPOBHE BOHI.

[lo MHeHMIO aBTOpa, ITACCHBHbLIE WJIM BEKOBBIE 3aMachl Xa-
PaKTEPU3VIOT TOA3eMHBIE BOJB, HaXOASMHecsds B MNOKOE, NpU
HaJMUUM Ke JBHIKEHUS TONA3eMHBIX BOA OHHM XanaKTepUavioT
MMaCCUBHYIO 30HY, PACTOJOXKEHHVIO HHXKe nenpeccuf, B KOTO-
pble IPEHADVIOTCA BOMBl M3 aKTHBHOH 30HBHL,

®, I1. Caapenckuii [38] Buimenser NOCTOSHHBIE 3amMachl
HJIH «TOT 06BbEM, KOTODBLI 3aHUMAIOT TOA3eMHEIE BOAL B 3€M-
HOH Kope, unu OacceliHe, HJH BOJLOHOCHOM CJO€» W PecypChl
II0JI3eMHbIX BOJ, BeJUUHHA KOTODHIX ONpeneiseTcd eXXeroj-
HHIM TPHTOKOM BOAbI uU3 00JaCTH MHTAHUA.

ITo muenmo ®. 1. CaBapeHCKOro, «TOJLKO B PeIKHX CJY-
yasgx MOXHO CTDPOMThL BOJOCHAaOxXeHHe M3 pacyeTa HU3BIATHUA
MOCTOSTHHOr0 3anaca Bobl, KOTZAa 3TH 3anachl 3HAYUTEJbHBI,
a moTpeGHOCTh OrpaHuueHa ONPEeNEJIEHHbIM BpEMeHeM H TpH-
TOM HET HHOT'O BHIXOMa AJisT paspelleHHsl 3afaud BOmocHabxe-
HUSAY,

M. E. AnproBckuit [6] BLiIeaseT muHAMuUECKHe M CTaTH-
ueckHe 3amachl MOJ3eMHBbIX BOJ,

JusaMuyecke 3anaChl  XapakTepu3VIOT TI'DaBUTANMOHHBIE
noA3eMHble BOAbI, oOnafalouiie HEKOTOPOH CKONOCThIO JBH-
KEHUSA — «MO3TOMY OHH MOTYT ObITh H3MEpEeHH eTHHHIaMH
pacxona».

CraTiueckue 3anmachl XapaKTepU3YIOT IPABHTAIIHOHHBIE MOJ-
3eMHbIE BOJBI, HMEIONIHEe <«HYJCBYK HJIM OJH3KVIO K HVJIO
CKOPOCTh, KOTOPBIE MO3TOMY MOTYT OBITh HU3MeDelbl TOMbKO
equMHUIAMH 00BEeMa [JI ONPeNeJeHHOTO MOMEHTa».

B rnocaenytomeft cBoeit paGore! aBTOpP, Kpoie TOr'O, BHI-
JlessieT 3amachl:

1 TC'VHH‘JBCKHG YCXOBHSA HA WM-BICT AVHA W TINO- KTHD  Barue BN1C34a-
6OPOR, SKCMAHATHPYIOMHX NOI3eMHbIe BOJbl TPEIHFOBATHX MOPoi. Pyko-
LHck, apxiB Boareo. 1940 r,
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o0lINe, KOTOpbie NPeNCTABNAIOT CYMMY 3arnacos JHHAMH-
YeCKHX U CTaTHUECKHUX, ecqu IOCJeJHHe OTHECTH K OlpeneseH-
HOMY BpPEMEHHM HX OTKauKH;

MHHHMAaJIbHBIE, MAaKCUMaJbHblC H CpCjlHHe JHHaMHYeCKHe
3amnachi;

NoJIe3HBle 3alachl, MPeNCTaBLIioNIHe YaCTh OOmMX 3ama-
COB, KOTOpas MOXKeT ObIThb OTKaueHa M3 BOJOHOCHOTO CJOf
enecoo6pa3HbIMH B TeXHHKO-3KOHOMHUYECKOM  OTHOLIEHHH
nojpo3abopamy;

YacTHBIE 3anachl — 3anackl Ha Y49aCTKe H3bICKaHU TpH He-
So.ploll TOTPeGHOCTH B BOJE;

NEeHCTBHTE/IbHbIE  TOJIe3Hble 3amacel, KOTOpbie XapakTe-
PU3YIOT CYMMAapHBI pacXoj BON03a00OpOB, YCTaHABJIUBAEMBblH
B TpOIecCe 3KCNJOATallUH;

IPOEKTHBIE IIOJE3HbIe 3amachkl, KOTOpble YCTaHABIMBAIOTCS
TH/POTCOJOTHYECKUMH PACUeTaMH.

K. U. Maxkos [28, 29] nns HanopHelX BOJA MYJbJABl Ipel-
JaraeT CcJaelyiolHe THNbl 3aMacoB:

BEKOBbIE 3amaChl HANODHBIX BOX — KOJIMUECTBO TpaBHTa-
IHOHHOH BOJBI, KOTOpOE MOXeT GbITh NMOJY4YeHO MpH ocyle-
HAM J@HHOTO BOJOHOCHOT'O TOPH30HTA WPH TMOMOMM TeX MHJH
HHBIX CNOCOBOB 3KCIJIOATAlMH;

ecTeCTBeHHBIE JNMHAMHYECKHe 3anacel HANOpPHHIX BOJ —
KOJMYECTBO BOIbI, KOTOpOe TIPOTEKAeT B EIHHHIY BpPEMEHH
qepe3 TONepeyHoe ceyeHHe NOTOKA HAaNOpPHBIX BOJ;

HCKYCCTBeHHble JNHHAMHMYECKHE 3allachl — KOJHYECTBO BOJD,
KOTOpO€ OTKaYMBaeTCA M3 JaHHOTO BOJOHOCHOI'O TOPH30HTA
B OTHeJ~HEIX MYHKTaX 3KCIJIOATAIlMH TPH ONpENeJIeHHbIX [10-
TOMEHHUSIX JMHAMHUECKOTS TOPH30HTA.

ITpod. B. C. Opomor [35] noipasmensier 3amacel I10A3eM-
ULIX BOJ Ha JUHaMHYECKHE M CTaTHUeCKHe.

IluHaMHuecKue 3amacel  OPeACTaBJAIOT TO KOJHYECTBO
BOABI, KOTODOE TIPOTEKaeT B TeyeHHe OMNpe/leseHHOro nepxoja
BpeMeHH uyepe3 Kakoe-HHOYIb CeueHHe BOJLOHOCHOTO MJIACTA.

CraTtHuecKHe 3allachl MPe/ICTAaBJAIOT BCe BEKOBHIE HAKOITe-
HHS TON3eMHBIX BOJ B MYCTOTaX JXaHHOrO of6beMa TFRYHTA,
NePHOJIMYECKH TIOTIOJHsieMble 32 CYeT WHQUIBTPAUMH HMJH KOH-
JIEHCAUVH HJH HEMOCTOSHHOrO NPHTOKa CO CTOPOHBHL

Jlpyrue aBTOpbI, KPOMe CTaTHYECKHX H JHHAMHYECKHUX 3a-
riaCcoB, BBIJEJSIOT DS JAPYrMX KaTeropuil 3amacoB B 33aBHCH-
MOCTH OT BO3MOXKHOCTH MX HCIIOJb30BaHHSA, NPAKTHUCCKOH
3HAYUMOCTH, NOTPEGHOCTH BOXOCHAGKCHHA H T. [.

BuuMaTenpHOE DACCMOTpEHHE BO3PaXKeHH{l M MpeloXKeHHH
Da3JMYHBIX aBTOPOB MOKAa3BIBAET, YTO HeONpeldeneHHOCTh KJac-

0



cuuranuM OoOBACHAETCS B 3HAUUTENBHO[I CTEICHH HeJoCTa-
TOYHOH YeTKOCTHIO MPUHIUIIHAJBHBIX YCTAHOBOK, IM0.JOXKEHHBIX
B OCHOBY KJaCCH(HKAllMH 3allacoB Noja3eMibix Box. B cayow
JeJsie, 3amacel MOJ3EMHBIX BOj He MOTYT 3aRHCETL W olpe-
HeATbCHA BO3MOIKHOCTBIO  HCIOJIb30BaHUs, O0CCHCYEHHOCTLIO
POJ03abOpHBIX COOpYXeHHH, a TeyM Gouec TPOH3BOTHTE.IL-
HOCTBIO ONBITHOH OTKAYKH WJH MOTPeOHOCTHIO BOJAK A.151 BOJIO-
cuabxenud. Bce 3TH xapakTepHCTHKH HECOMHEHNO HYIKHBI 115
000CHOBAHUA BOJOCHAOMKEHHSI, HO OHH CaMH JOJIKHBL OBbITh
NONKpenJeHsl AAHHBIMH MO OIEHKE 3allacoB IM03eMHBbIX BOT
"MJIM CJIYXKAT CpeiCcTBOM JIJ 3TOI OIeHKH.

[TockospKy mnoms3eMHBIE BOIb, B OTJHYHE OT I0.IE3HBIX
HCKOMaeMBblX, He TOJbKO 3aHIMalT HeKOTOpblit o0beM B BOJIO-
HOCHOM ToJlle, HO 00.1a4aI0T MOJABHXHOCTBIO H BO30GHOBJSIC-
MOCTBIO, B KJaCCH(HKalIHU 3aMacoB MOA3EMHbIX BOX HOJDKHbI
OTPaXkaThCfl B MNepBylo ouepenb W NPEHMYIIECTBCHHO ecTe-
CTBEHHO-HCTOpUUeCcKHe O0COOGEHHOCTH (POPMHPOBAHHUS U PEIKH)A
noJi3eMHBEIX BOJ.

YuurteiBasg 3TH ocoOeHHOCTH, 3amacel MOJ3eMHSHIX BOj CJe-
AyeT mnojpa3iensiTh Ha JBa THNA, XapaKTePH3YIOWIHX 006beM
(ctaTuxky) u pacxoj (IMHAMHKY) NOA3CMHBEIX BOJX, T. €. Ea
CTaTHUeCKHe W JHHAMHuecKHe, BKJAAbLIBas B 3TU TePMHIBl CO-
BepUIeHHO OINpe/leJieHIIoe COAEpPXKAHHUE.

Cratuueckne 3amacel XapakTepusylor o0Ob eM T paBH-
TaULUOHHONH BOJMB, HaxoAsllelica B BOJOHOCHOM TOpH-
30HTe, HEC3aBUCHMO OT BpeMCHU H cnocoba NOCTYMJCHUS eQ
B 3TOT ropu3ouT. OHH MOryT ObiTh MOJCUHTAHBI MO TeOMETPH-
gyeCKUM pasMepaM M BOJOOTHadYe BOLOHACHIIIEHHOTD CJOA.

JunaMuueckne 3amacel XapaKkTepH3yloT pacCcX o B O 1 bl
AAHIIOTO BOJOHOCHOTO FOPHM30HTA M OMpeJessioTcs pasJdu-
HEIMY METOJAMH,

B HacTosmiec Bpenst cxeMa IIOJpa3/iesieHHd 3amacoB Ha
CTaTHYECKHE M JHHAMHYECKHe II01b3yeTcsl HIHPOKHM pacipo-
CTpaHeHHeM, 5TH THIIBI 3aI1acOB MOXKHO YCMOTPETb H BO BCeX
H3JI0JKeHHBIX BhIIIe KjacCH(UKAIUAX, XOTS HHOrAa U MOA APy
rHMH Ha3Banuamu (rabm. 4).

Ho ¢opmasbHoe coBnajaeHHe OTACNbHBIX Ha3BaHmUi M Haie
cxeM KJacCH(pHUKaIHU 3amacoB He ONpeaesaeT B JaHHOM CJay-
yae OJHMHAKOBOLO 3HAaUeHHST MPUMEHSeMbIX TEPMUHOB, 4TO OCO-
GeHHO pe3KOo BHIABJSETCS INIPH CONOCTABJCHHH 3HAauyeHHIl Tep-
MHHA CTaTHuecKHe 3anacel (HjH BooOlile NnepBOro THIA 3ama-
coB — cM. Tabm. 4).

Bo Bcex 6e3 HCKJIOUEHHST KJacCH(PHUKALHUAX NOAYEPKHU
raeTcd Kakaf-nuGo cmenuduueckas 0COOEHHOCTb CTAaTHUECKHX
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3amaCoB: OHM XapaKTEPU3YIOT HJM TOJILKO NOCTOSHHLIN 00beM
[0 12eMHBIX BOT, UNMH TNACCHBHLIE H HENOJABHUIKHEIE BOIBI, HJIX
BeKODBIE HAKONJCHHS, WTH, HAaKOHEl, TY H.IH HHYI0 KoMOHHA-
r 3THX ocofomnocTell CTaTHYECKHX 3aracoB.

Ta6aruua 4

| ¢ -

U. W, Byros @ . Capa-{ M. E. Anb- | K. U. Makos| & &
oy . penckuit TOBCKHL . o ABTOp

1931 r, 1935 r. 1935 r. 1936 r. S

: 0

m

[MaccuBuwe |[TocToduHue |Cratuyeckre| Bekoswe 'Cratnyec-jCratuue-
(BexoBuie) 3anacul 3anacul 3anachi |Kine zama-| ckre 3a-
3amacnl Chi machl

AxtuBubie Pecyrent | Duramuuec- | Ectectien- | Juuanu- | Ou ramn-

3414 Zbl MOA3EMHUBbIX | KHe 3a1ach (HHt AHHAMH-| 4Yr KHe yeckye
BOX "{CCI‘HE 34Ma-; 3anachl raracu
| chl
1

CoBepHICHHO OYEBHIHO, YTO BCE BOJOHOCHBIE TOPH3OHTHI
u GacceliHbl NMOA3eMHBIX BOJ CHOPMHPOBAJHMCH B pe3yJbTaTe
BEKOBBIX T€0JOTO-THIPOreo/J0rHueckux MPOIeccoB, HO OTCIOAL
He CJelyeT JNeJaTb BBIBOJX O MOCTOSIHCTBE CTaTHUCCKMX 3ara-
COB uIH 00 OTCYTCTBHH ABMKEHHMS nmon3eMHeIX BoJd. Ha camowm
AeJie HENOJBUKHBIE (KITACCHBHBIE») U MOCTOSHHBIE [I0 BEJHUHHE
3amacel MOJ3eMHBIX BOJ, 06pasoBaHHe KOTOPHIX OOyCHOBJECHO
BEKOBBIMH [IpOIleCCAMH, XapaKTEPU3YIOT JHUIB MorpeGeHHble
[(I0A3eMHBIe BOJABI, MOJHOCTBIO MOTEPSABLINE B HACTOSUIEE BPeMs
CBfI3p CO CBOEH 00.1aCThIO IHTAHUS U He UMEIOLHe Ty TeH 11013eM-
HOro ctoxa. Bo Bcex ke Apyrux €ayyasix CTaTHYECKHE 3arMachl
HCJIb35 CYMTaTh HEMOABUXKHBIMHM M NMOCTOSHHBIMi., TAK KakK, nO-
12pBHIX, YPOBHH I[10J3EMHBIX BOJ [PETepHeBaloT CEe30HHBIE H
MHOroJIeTHHe KoJebaHHs, 4TO BieYeT 3a COGOH U3MEHCIIHE
o0beMa BOJOHACBIIIEHHOH TOJILH, a, BO-BTOpBHIX, B JBUXKEHHH
II0TOKa MOJ3eMHBIX BOA (XOoTd 6Bl U OYEHb MEJJEHHOM) B TOH
WM MHOH Mepe YYacTBYIOT BOJABI BCero BOAOHOCHOrO TUpfis
20HTa HAH BacceiiHa.

Taxnyt o6pa3ov NPHHIUIBL BbIAETEHHS CTATHUECKHX 3ana-
COB HCIb3s OCHOBBIBATL HA TEX OCOOEHHOCTAX NHTAHUS WJH
PEKHMA TOT3eMHNX BOJ, KOTOpble NPUBOAATCH B PA3IHUHBIX
KTaccH(PEKAIIHIX — 3TH  OCOOEHHOCTH MOTYT CJIYXHTb JHIIL
AJA DOMOJHUTEILHON JaJjipHEHIUC XapaKTepHCTHKH  3amacor,
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[Toatoyy B KaXZ0M BOJTOHOCHOM TOpH30HTe 1 GacceliHe noi-
3eMHBIX BOT 003aTeJbHO HMEIOTCS KaK CTaTHUCCKHe, TaK H
quHAMHUYecKHe 2armackl (119 morpeSeHHbIX BOT — TOJBKO CTa-
THUECKHE 3amachi), [pHUel BeJHUYHHa 3THX 237aC0B, TeopeTH-
YeCKH paccyxjaas, HUXorda He ObIpaeT NOCTOANEOM.

XapakTep H3MEHEHHS BEJIMYHHBl 3aMacoB MOMHO DacCio-
TPeTh [NPUMEHHUTEIbHO K caexayiouicil (cosHaTernllo yTpH[LO-
BAaHHOH) cXeMe TOJOBbIX KoJeOaHWH YPOBHS TIDYHTOBBIX BOJ
B Hal/10JaTe bHOH CKBaXHHe (pHUc. H):

1) Huxe sauuaupm 0 — 0 B BOJOHOCHOM TODH3OHTE 3aKJIO-
YAIOTCSl MHNHMaJblble CTaTHYECKUE 3amachbl, COOTBCTCTBYIOLIME
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Puc, 5. Cxeya Koi1eGaHMI YPOBHA TPYHTOBHIX BOJX B CKBaXHHE

ITOJIOXKEHHUIO MOBEPXHOCTH TPYHTOBBIX BOJ B MEXEHHee BpeMsd
rofga. B mexeHHHH nepHoa NOT3eMHbIH CTOK He Npexpaliaercs
(yuacTox /) M XxapaKTepH3yeT MHHHMaJbHble JAHHAMHYECKHE
3anachl.

2) Ha yuactkax 2 u 6 oTpa)kaioTcsl BeceHHHH M OCEHHHIl
[ON'beMbl MOBEPXHOCTH TPYHTOBBIX BOJX, T. €. yBeaHMuenHe CTa-
THYeCKUX 3amacoB. B 3TH nepuoasl rojga VB JIUUIHBAETCA H
NOA3eMHBIM CTOK, TaK KakK NOABEM VPOBHCH OODBSICHAETCHA YCI-
JEHHBIM NUTaHHeM TPYHTOBBIX BOJ 3a CUET BECeHHero cHero-
TasiHUA ¥ OCeHHUX IOX/JeH.

3) Yuactku 3, 5 u 7 oTpaxaioT necentni MarcHUMYAl, JeT-
HUA MeXeHHUH MUHHMVYM H CCCIHHHIT MaxCHMVM T0710KEeHHA
MOBEPXHOCTH, a CTaJo OblTh, U CTATHYCCKMX 3aMacoB I'pPYHTO-
BoIX BOJA. [losmoft cTabH M3aLHU NOJOXKEHUS MMOBEePXHOCTH
TPYHTOBBIX BOJ, a CJAeA0BaTeTbHO, H BEJMYHHBl 3aTMACOBR, B 3TH
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[IEPHOIBI T'014 OOLIYHO HCT, HO HCKOTOpPOe CpelHee 3HAucHHe
O T THIBPaTh MOKHO,

4y Vuyactku 4 1 8§ olpaxcaioT NOCTENCHUOEC DA eHHe [o-
BCPXHOCTH TIPYHTOBHIX BOX, T. €. YMCHBHICHWS BXJIIMHHB CTa-
THUeCKHX 3armacoB. B 214 W mocseaymoinlie “HTepBatel Bpe-
MEHH, BCJCACTBUC DpeKkpamelia (MM COKpaNleHMst) MHTaHud
TPYHTOBBIX BOJ, IPOUCXOIT TOCTCTICHIICE IPSHIPORAHIIS DaHee
HAKOTIMBINKXCSI CTATHICCKHX 3aMacoB: B JeTdLll nepuoj —
B 00BbeMC KOHTYpa 4, a B 2WMHHIA NEPHOT —— B o0beaie KOH-
Typa O.

Besmuiina nmoacenHoro CTOKa, XapakKTepH3VIONICro JNHAME-
YyecKue 2arachl, IOCTHraeT HaubOJRIIero M HalMCHBLICTO 3Ha-
qeHH TOYHO TaK e B MepuoJbl [HORBIICHHOIO H IOHHIKE!-
HOTO TOJ0XKEHHUIT MOBEPXHOCTH TPYHTORLIY. BOJ, YTO CHA3AMO
C HU3MeHeHHeM ILTOIATH TOTEePeyHOro ceucHHs H YKJIOHA 1HO-
tToka. Ho ronosofl noazexuuiil CTOK BCCI12 NPERBIIACT BE.JH-
YUHY JPEHUPYEMBIX CTaTH'eCKHX 3a7acoB, TaKk KakK B NEPHOIBI
uX Hakomneuus (ywacten 2 u 6, puc. b) U ppeveHnorl cradu-
JM3aNHUM TOA3CMHBIT CTOK HE MNDCKpaniacicss U ofrgcHdeTCd
HE JIDEHUPOBAHHEM CTATHUYCCKHX 3a0aC0B, a CCTCCTBEIHBIM
JOMOJHHTE THHBIM [HTAEHEM BOIOHOCHOTO TOpH30HTA.

ITocKOMEKY BEJIMYHIBI CTATHYCCKHUX H SHHAVEUICCKHX 3ana-
COB H3MCHSIOTCS, MPH XapakTCPHCTHKY 3THX BEINYHH HCOOXO-
JUHMO YKa3biBatrh AaThl H0JC4eTa 32T1ACOB.

KoneGauus BeJRUMHBI CTATHUSCKHX H JIHAVHUCCKHUX 3alia-
COB JOJIKIBI OrPAlMIABATBC HEKOTOPLIMIH [pefiedavid Cpeilic-
MHOTOJICTHCIO BCCEHIICT0 MAKCHAVMA M BIVHCTO MUHRMYMA,
KOTOpPhIC MOTYT CbITh VCTAHORJICHBI IP'f MOMOIIN H3VUCHIA pe-
JKHMa TPYHTOREIX BOI.

Tak, Hanpuicp, ecid Mo MaTepHalaM  TMUTE/IBHBIX HadJi0-
JeHUH VCTAHOBJIeHO, 4TO HaUBLICHIAA M HHZKAA MOBEPXHOCTH
TPYHTOBBIX BOJL  OTDAHMJIUBAIOTCS  KpHBBIMU  abc u  ab:<
(prc. 6), mojcueTH 1O KOHTYPY BOIOYVIIOPa W KDPHBOH ab:
XapaKTepusyloT MHHIIMAJILRBIC, a 10 KOLTYPY BOJOVIOpPA H
KpHuBoi a@bc — MaKcHMaIbHBIE cTaTHUcckse 3anacol. B nperne-
Jax KOHTYPa, OTPaHHYeHHOr0 KPHELIMH ahc W abiC, craThude-
CKHMe 3armachl MepeMeHHbl W JIpCHupylorcd B TEUSHHEe roja Nfu
MoCpeICcTBe MOA3EMHOro CTOKA (T. e, mepexoIsT B 3amachl AH-
HaMII4ecKue).

B 6GoabinuncTBe cayvaen BOAOCHAGKCIHE MNPOSKTHPYETCs
Ha MOCTOsIHHET rpadik poionorpelirenud, a c/eloBaTeNbHO,
Ha nocTosHHedl neGUT B0A03aG0pOB, NOJIIOCTHIO obecneueH-
HBIH U B McxeHHiil nepuox roja. Ilostomy mo mpaxTtuue.
CKHM coof0pa)enmgy, VCJIOBHO, MEXEeHHHC
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MHHEManplele CTATHYCCKNS H ML 2O VMUITECK HQ
3a0aCh HOA3CMHDIX BOJ MOmHG HAa3HBATLb
MOCTOSHHbBIMYE, a B OCTaJdbHble Iie pIIOILbI
rojda—TIepeneHH Bl MU,

ITocTositiHble CTATHYECKHE 3a7aChl BO MHOIO Dpa3 mpesoc-
XOJifr 3apacekl NUpPCMEHHBIC, TaxX Kax 2MUIHTV1a KoseOaHES
TIOBCPXHOCTH TOJI3CHMHEIX BOJA OGBUIIO OUCEB 1a1a IO Cpaslic-
Huio ¢ ofiuell MOIHIIIOCTHI0 BOJOHOCHOTO TOPH30HTE, 0COOEHHO

B apTe3laHCKHX Gacceliuax.

Mezcty npouny, aas HATIOPHEIX BOT 110 BCeH IJioUlaad HX
pacnipocTpanennst (vMekay ofacTs'M THIaHis W JPEHAPOBA-
HUS) CTaTHYCCKHE 3allachl BCErAa LPCACTarTIsi:OT MOCTOSHHYIO
BEJIHUHHY, MOCKOILHY KO. ‘zeéahne NOBCPXHOCTH HANOPIBIX RO
(d3veHeHu o0beMa BOIOHACBIEHHOH TOJLIM) MOMCT HMETDH

B

Frc. 6. Cxema TOX0Xe€lNA TMOBEPXHOCTH IPYHTOBBIX
BO/ 21 (Nfeiedel A CTATHY(CKHX [a8Nacen

MeCTO JHIIb B 00JaCTH NMHTAHUS W HHOIAA B OOJNACTH JpeHH-
poBaH¥s 3Tux BOoJ. lIpw nocrosiMoyl H PaBHOMEPHOM MHTa-
MU TOJI3CMHBIX BOJ, a Takxke npu OCILIIOH peryJdudpylolled
exxocry GaccCHua W AWHaVHYECKHE 3aracel  [paKTHUYeCKH
MOMHO CUMTa'lh TMOCTOSIHUBIMH, B OCTAJbHBIX JKC CJY4asiX OHil
MOPYyT OBITH NOAPA3TiPMEHLI HA NOCTOAHHBIC H {ICPCMEHHbBIC.

[Ipn npeCKTHPORAHIH ROZOCHAOXKCiIMS BO3HUMKAIOT BOHPOCH
00 OLACHOCTH ECTOUEHWT BOJOHOCHOrO TOpi30Hra, O JAHHA-
MHYCCKUX YPOBHAX B 3KCIO0ATALHOHIBIX CKBa)KHWHaX U O BO3-
MOXKHOCTY HCTNOJR30BAHHs cTarTiHyeckux 3anacon. CoBepileHHO
OUeBU/IHO, UTO DPH OTKAUKC BOIBl TOTYAC Ke U3BJIEKAeTCH
YaCTh CTATHYECKHX 3amacos B COBCAME JIENDECCHOHHOH BO-
pornrn.,  Hanpueluinil DpHTOK BO7ABI B 3TY BOPOHKY cBSI3aH
C HCMOMHL30BAHIICH TMENEMEHHLIX CTATHYCCKUX M JHHAMHYeCKHX
2a2T7aCOB TOM2CMHBIX BOX,MIDHTCKAIONINUX C MpHIexalliX yyacT-
kKop. llaxkowrelf Dpu OTKauxe BOABI € NOHHIKCHHEM YPOBHS
Hiie  MeKeHHero TropH30HTa MOBEePXHOCTd NOA3CMHBIX  BOJ,
B 9KCTJ0ATaLilo HCE302/KI0 BKAKYAIOTCA MOCTOAHHEIE CTAaTH-
gecKIle M AMBAMMUCCKHME 3amachl.
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Fleitoab3osanue  nmeperieHHBIX  341aCOoB He  upeicraBiser
OlIACHOCTH B OTHOLUCHHA HCIOW{CHUS BOJOHOCHOIO TOPH3OHIA,
TaK KaK 3Ta Tpymlna 2anacos exeroiHo Bo3oOHoBIseTCH.
M3bsiine NociosHubLX 3a0aC0B8 MOZKeT NLOBJcYb 3a coboll npo-
TPECCUPYIOUIEC CHHZKCLNC NOBEPXNOCTH NOI3CMHLIX BOL, Ma-
JeH¥e JHHAMHUCCKIX YPOBHeH B CKBaXKHHax H (BA3aHHDBIE
C 3THM TEXHHYeCKHCe 3aTPYAHEHHS B 3KCNJIOATallUH.

Taxuyv o6pasoyt BOTMPOC 0 BO3MOXKHOCTH HCNOJIb30BAHNSA
IepeMeHHLX M TOCTOSHHBIX 3alacoB MOXeT pa3pelaThCs
B KaXX10M KOHKDeTHOM cJiyyae oco00, MyTeM CONOCTAaBJEHHSA
3anpocoB BomocHabxeHUs € 0aJaHCOM 3amacoB MOJ3CMHBIX
BO,L B pa3iHuHble ce3oHbl roga. [Ipu Gosbliod MoOUIHOCTH M
XopoweH BOJONPOHHLUAEMOCTH BOJOHOCHOIO CJIOS, a TakKxe
npu GJarONPHATHBIX YCJOBHAX NUTaHHUSI TPYHTOBBIX BOJ, IIPHH-
LIUNHAJbHO BO3MOXHO JOMYCTHTb CE30HHOE HCMOJb30BaHHE
CTaTHYECKHX 3aMacoB € paCueToOM Ha HX BOCCTAHOBJEHHE B Ile-
pHOABl CHEroTasiHHSl MJH AJHTENbHBIX JOXKIeH.

Jaa kpynubix Gacce#illoB NMOA3CMHBIX BOJ, YYMUThbIBas HX
GOJIBIIYIO PEryJUPYIOLLYI0O €MKOCTb U CPaBHUTeJNbHO HeGOJIb-
IIHe pacXoAbl BoA03a00poB (MO CPaBHEHHIO C BEJHYHHOH IO-
CTOSIHHBIX CTAaTHUYECKHMX 3amacoB), MOBUAUMOMY, MOXKHO JOMYy-
CKaTb M MHOrOJICTHEe MCIOJb30BaHHE 3THX 3amacos 6es3 cyuie-
CTBEHHBIX TeXHHYECKHX 3aTPYJAHEHHUH B IKCIJIOaTalLUM.

2. Mertogbl onpejeneHHs 3amacoB NOA3EMHBIX BOJ

Benencrsre 60JbILOro pasHooGpasusi MPHPOAHBIX YCJOBHI
1 (axKTOpOB, BJHAIOUIHNX Ha (HOPMUPOBaHHE H PEKHM MOA3eM-
HBIX BOJ, -ONpefesieHHe 3aMacoB IPCACTAB/ISIET OUEHb TPYAHYIO
3allady, AJA KOTOPOH HeJb3d MNPENJOXHTb Kakue-au60 THIO-
BBIE pelleHHsd. TeM He MeHee, CXEMAaTH3MpYys 3aJauy, MOXKHO
cAeJaTh pPAA DPaKTHUYCCKUX YKasaHHH, oO6Jerdaroliux BblOOD
METOJOB IOJACYEeTa 3alacoB M OLEHKY CTeleHd HX Hajex-
HOCTH M TNpaKTHUeCKOH Lesnecoo0pa3HOCTH,

[Tpexkne Bcero Heo6XOAHMMO KOHCTAaTHPOBATh, UTO OHpese
JIEHH$I 3aMacoB BCero BOJOHOCHOTO rOPU30HTa M y4acTKa IIpo-
eKTUPYEeMbIX BOJ03200pOB HMEIOT pa3Ju4YHOe NpPaKTHYECKOoe
NnaYeHue 1A BOJOCHAOXKeHH,

XapaxTepucTuka BOZOOGHIBLHOCTH YHaCTKa fRJSETCH Ba-
HeHIIHM HCXOAHBIM MAaTepuatoM A/l MPOCKTHBEIX PacieToB RO-
103280poB W MO3TOMY JODKHA OHITb JNOCTATOYHO HAICKHO
000CHCRaHA AZHIBIMH THALOLEOJOTHYCHHX Hab CRanuil, 3anachl
XK€ DBCero BOICHOCHOIC TOPHU3CETA B GO7bLEHISTB2 CIvEulB
MMEIOT JMIIb .o0Liee 3HaueHHne [ I 11poesThpoBaHHs BoJOCHAO0-
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KEHisL K onpeiensioTess oOblYHO OPHEHTHPOBOUHO, C HPOKS-
BOACTBOM MHHHMAAbHOro 06beMa MO.IEBBIX M3bICKaHHI U IUK-
POKHM IPHMEHEHHCM RMCTOJla aHaJjorui u ofluX THIApOreo.1o-
FHYECKHX COOOpaKeHUM.

Crenna/bHBle MOJEBbIC H3bICKAHMA M IOJCYETHl 3alacos
BCEro BOJOHOCHOrO TODHU30HTA MM GOJILLIOTO paiOHa MOTYT
noTpe6oBaThCA JHIIbL B OCOOBIX cJayyasx, HampHMep:

1) Korna MourHOCTH M IJIOLaAb PpachnpocTpaHeHusT BOJO-
HOCHOTO TOPH30HTA HEBEJHKH, a NOTPeOHOCTh B BOJE 3HAUH-
TeJIbHA;

2) Korza 3KCI0aTallMs CyUIeCTBYIOIIMX B JaHHOM paHoHe
BOA03a6OPOB YK€ BbI3bIBACT NEpPeHaNpPSTKCHHE BOJOHOCHOTO
FOPU30HTA, Jpyrue Ke HCTOYHHKHM BOJOCHAOGXKEHHA OTCyT-
CTBYIOT;

3) Kxorza NpeAnojaraeTcsl CTPOUTENLCTBO psga MOLHBIX
Bo#03a00pOB B pa3JHYHbIX NYyHKTAaX MJOLLAAH paclipocTpaHe-
HHA BOJOHOCHOrO rOpH30HTa [/ BOJOCHAaGXKeHHA KpPYITHBIX
HACEJICHHbIX IyHKTOB M MPOMBIUINIEHHbIX Npexlpustuii ¢ 60Jb-
LWUHM K pacTyWUM BOJONOTPeOJieHNEeM,

4) xorja InJouwanb pachnpoCTpaHeHHs BOJLOHOCHOTO TI'OPH-
30HTAa OTAM4AeTCHA OOJbIIOH CJAOXKHOCTBIO TIe0oJOorH4eckoro
CTPOCHHS H THAPOTCONOTMUECKHUX YCJHOBHH M IIpU 3TOM OYe-
BUJIHBIX [PH3HAKOB A0CTATO4HOI BOJOOOHJIBHOCTH pavoHa Her.

O6bluHO MOcJe npoH3BOACTBa 00uiero o6caenoBaHUs Tep-
PUTOpPHM clellHasibHbIe HM3BICKAHMS [JIA OMNpelesieHHA 3anacoB
BCEr0 BOJOHOCHOTO TOPU3OHTA UJM OOJbIIMX PalOHOB NMPHYLO-
UHBAIOTCA K THNHYHBIM B THAPOTEOJIOTHUECKOM OTHOLUCHHH
MYHKTaM H yd4acTKaM, a pe3yJbTaThl ONpeneseHHs BOJ00OH/b-
HOCTH 3THX MYHKTOB M y49acTKOB TeM HJM HHBIM CrnocoOoM
pAacnpoCTPaHsIOTCS Ha BCCb BOJOHOCHBII TOPU3OHT B I€JOM.
B oCHOBHOM Takue e H3bICKaHHS M pPAacyeThl NPOH3BOAATCA
A1 ofpedeJseHHsT BOJOOOUJLHOCTH M YUYaCTKOB MPOCKTHPYeE-
MbIX BOJZ03a00poB.

CymiecTBylonine MeToAbl OlpeJesieHHsd 3arnacos MOXKHO
MOApPAa3Ae/JHTb Ha MATb IPYNIl, HMEHHO, ONpeeJICHHEe 3amacoB
MoA3eMHBIX BOJ:

1) mo BeJMuHHE BOJOOTHAUH BOJOHOCHOIO CJOS;

2) no BeanuuHe HHOUIBTPAIMHM aTMOC(]EPHBIX OCAJKOB;

3) mo MaTepuasaM THAPOMETpHUCCKUX Hab.IoAeHHH;

4) no AeGUTy HCTOYHHKOB;

5) Mo noIepeyHOMY CEYEHHIO MOTOKA MOA3EMHBIX BOJX.

IlogcueTs Mo BOJOOTHAUE BOLOHOCHOTO CllIOST XapakKTepH-
3YIOT CTaTHYECKHe 3arachl, 110 OCTaJbHBIM MeTozaM — AHHa-
MHYeCKHe 3aTNachl noJ3eMHBIX BOJ.
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llo BrO.IHC TOHSITHLINM TpHudnaM AJs Lesed BogocHadbxke-
HHSL HCILSL 3aBBILIATL BEJHUMHY 3arnacoB NoJ3cMHBIX BOA. Ilo-
STOMY HEOOXOJMMO CTPEeMHTbCH MOJIYyUHTL XapaKTePUCTHKY 3a-
acoB B PasjHuHble CC30HBI 04, BO BCKOM ClAyuae 0653aTelb-
HO B MEXCHHHI neproi. YuuTniBasg HCH30EXKHYIO YCIOBHOCTD
psna HMCXOINLIX JaHHBIX, MOJACYETH 3aNacoB lenecoob6pasHo
MPOU3BOAHTHL HECKOJBKHMH CIOCOOAMH H NMPHHUMATbL [OJs MPO-
eKTHPOBAHIIA OCPEC/HECHHbI, a NIPH Pe3KOM pacXOoXK/eHuH —
HallMeNbUIMe pesy.abTaTbl ITOJACYETOB, C MONPaBKaMH Ha BO3-
MOXKHOC CHHXKE@HHMe BeIHYNHbL 3alacoB B MEXEHHHH MepHOoa
Ma10BO/HOIO Toaa.

fleobxaanyo  y4HMTLIBATB, UYTO CYLLECTBYIOLIHE METOLI
onpepesieHds  3anacoB  TPYAHO NPUMEHSITb K  TPELIMHHBIM
NOJ3eMHBIM BoAaM, a TeM GoJsiee K BOAaM, UHDKYJHPYIOLMIHM
N0 KapCTOBLIM NyCcTOTaM.

Haudomee obocHOBaHHBIE HCXOJHBIE JaHHBIC AJs1 I[IOJCUYETA
5a0aCoOB MOJKHO NOJYYHTb, TJaBHbIM 00pasoM, MO MaTepua-
JlaM:

a) 9KCII0aTallHd ONBITHBIX  BORO03a60poB, BOx03a6OPOB
nmepBoH Ouepejd BOAOCHAOIKEHHS H NMOCTOSIHHBIX BOJN03a00pOB;

6) AJMTEJBHBIX M MOIIHBIX ONBITHRIX OTKauekK B ocobeH-
HOCTH M3 ONBITHBIX Y3JI0B CKBaXXHH;

B) AJHTe/bHbIX (OCOGCHHO MHOTOJICTHHX) HaOJIOnenuil pe-
KHMa YpoBHeH mnoa3eMHBIX BOJ M JdelOuTa HCTOUHHKOB,

r) MHOIOJETHHX THAPOMETDHYECKHMX HaOJIOJeHHH Ha peKkax
M BO,0eMax, JIPCHHPYIOUINX HMJH NHTAINIHX H3YyyaeMblH BOJO-
HOCHBIH TOPH30OHT.

Cae1yeT Tak»Ke 3aMeTHTb, YTO [MOACYHTAHHBIE TeM HJH
HHBIM MeTOJOM 3amachl DOA3EMHBIX BOJ, MOMHMO CE30HHDLIX
KoJcOanuii MX BEJHUMH, O 4eM TOBOPHJIOCH paHee, MOTYT
B Ipouecce nocjaenyionied 3KcImuoaTalud BoJg03abopos cyule-
CTBEHHO YBEJIHUMTHCS, HHOrJa C OJHOBPEMEHHBIM yXyHllle-
IHeM KadecTsa BOMBI.

Hanpuyep, npn- HaJlu4yMM CBSA3H NOA3EMHBIX BOJ C MOBEpX-
HOCTHBIMM (DOJIOTO, 03Cpo, MOp€, peka, KaHaJj, npya) oTbop
BOAB M3 BOJ03a60pa H ITIOHUXKEHHC OKOJIO HEro ypoBHSA Moj-
eMHBLIX BOJ MOXKET MopJeyb 3a coboit ycHJeHHOe TNOCTyIlIe-
HHe MOBEPXHOCTHBIX BOJA B BOJOHOCHHI ropusont. HMaprieuenue
NOA3CMHBIX BOJX BO103a00pOM MOXKeT NOBJeYb 3a coOO0H ocy-
IIeHHE HCTOYHHKOB, KOTOphiE MepeJuBalHCh UJH BOOOIIe H3/H-
BaJMCh H3 BOJOHOCHOIO CJIOSl BBIIE MO IOTOKY, H MO3TOMY
HE BXOJAWJIH B MO/JCUYETH 3alaCoB IO JAHHOMY IONepeYHOMY
CeUYEHHIO IIOTOKA.
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1) Onppemweacuiie 3amacoB DOA3CMHEBX BOJ
NTO BOZOOTZaue BONONOCKHOTO cJ04

ITOT MeToZ TMpIMeHdeTcs JHIUL JAJAM ONPCIOICHHsE 3ana-
COB CTaTHUYECKHX, BE.1HUHHA KOTOPHIX NOACYHTHIBACTCS NO (DOp-
MyJie:

—=f
Q==3V, 1)

rie Q — cTardycckHe zamachkl B M3, V — moJdplii 0o6beM BO-
AOHACLIIIEHHOTO Cc0i B M3 ¥ P — BeJMuMHA BOJT00T/ayH
B 05X O0beMa TOPOLHI.

Has onpegescuua oGbora BOLOHACHIULCHHOH mopoaw MNpH
CLEMOUHBIX M Pa3icAouilbld paloTaxX veTaHaBIHBaeTcd MJ0-
UaAk pachRpoCTIpaHendsi BOIOHOCHOIO T'OpH3CHTAa W Cro MOI-
rocth. Ilionzanbh MOMKHO onpeleidlb IAHHMETPHPOBAMKCM
[0 Te0JIOTO-THAPOTCOJIOTHUECKOH KapTe.

Eciy BoJOHOCHBI TOPH3OHT OTAMuYAETCH NMepeMeHHOT MOIL-
HOCTBIO HJII BOJOOTHAaueH, MOACUETbl 3allacoB JesaloTcd cHa-
yajga JaJas OTAETIbHBIX YUacTKOB, a 3aTCM CYMMHPYIOTCS 1,14
BCell HM3yuaeroil M.0H1a1H.

Bopoorpaua rpyutos onpeiensercs JaGopaTOpHBIMH OTRI-
TaMH M MNPEACTaBJAACT cOGOH OTHeCEHHOE K 00DbeMy MOpPOJbI
KOJTMYECTEO BOJIbl, KOTOpPOE 0KeT CBOOOAHO BBITEKATb  H3
BOJJOHOCHOT'O TOPH3OHTA.

Js CKaJLHBIX M NOJYCKaJLHBLIX TIOPOJ CcTaTHdeckue 3a-
nmachl MOJ3€MHBIX BOJL ONPEAEIHOTCS YCJIOBHO M0 TPeHiHHo-
BATOCTH TNOpPO, OOHAPYIXKEHHGCIT NIPU H3BICKAHMSX.

Tax kak oripeie/eHde CTaTHIGCKHX 3alacoB pieeT 0O6bLIYHO
nuib ofulee 3nadeHue A8 BONCCHAOXKEHHMS, BCe IOJACUYETH
MOJKHO NPOU3BOJIUTL OPHCHTHROBOUHO H NPUHHMATL A9 3TUX
MOACUYETOR BeJUUHHY [OJ0OTHatiu: OJas cyiech -— ot 10 1o
1539 ; raunucTex neckon — oT 15 go 20%; CpC/IHC3epHHCTHIX
neckos — o1 2097 1o 25% W KPYNHO3EePHUCTHIX U IpaBesi-
CTBHIX MeckoB — oT 25 no 30%.

2) OnpejfeneHHe 3aNacCoOB MO BEJHUHUHE
HHQUABTpAaNUU aTMOCPEPHHX O0CadKOB
MPoU3BOIAT MO cjeayronieil ¢dopiy.e:

Q= 10a%F, )

rae Q — AMiaMHMuyeCKHe 3amachl, €Xerojaio NONCJHsSIeMBle 3a
cyet UIPUABTPALIMN aTMOC(epHBIX OCaJKOB,
B M3/200;
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+  KROYLHUMCHT HMHQHILTPAaluh B Y%  OT CJI0d  aTMoO-
CPCPHBIX  OCANKOB;
/1 —-T01030€ KOJUYeCTBO aTMOC(CPHBIX 0CaJIKOB B MM
(o gaHHPIM OJM2KAHINEX METEOPOJIOTHYeCKUX CTaH-
LHiT);
F — 00.7aCcTh MITaHHUYI TNOA3EMHBIX BOA B KM2.
Q@opmy.saa 3Ta pexoMeHiyeTcss B vueGHHMKAX, HO TOJb30-
BaTbCA CIO  TIPAKTHUCCKH HET BO3MOXKHOCTH, TaK Kak JJs
olpeiesicHis Ko3(HilHenTa HHQHUILTPAUMH AOCTAaTOUHO 00OC-
HOBANIIOH METOAHKH He HMeercs. JIH3HMeTpUuecKHe OIbITHI,
ICMHMO CBOEH POMO3JAKOCTH M MaJOid TOYHOCTH, BooOule ro-
BOpS, HC XapaKTEpPH3YIOT BeJH4IHY HellOoCPEeACTBEHIOro THUTa-
Hil BOJOHOCHOT'O TOPM30HTA; pEKOoMeHAyeMOe B HeKOTOphIX
JHICPATYPHBIX HCTOUHHKAX [OApasjieseHHe TFOJ0BBIX 0CagKOB
id TPH paBHEIE UACTH HE HMEET HHKakKoro 00OCHOBAHHS.
liovroyy momcuersl 3anacoB no Qopmydie (2) MOXKHO NpO-
ILLOTNTL JHLL MHOPJA AAS VCJAOBHBIX CYKAEHHH H COHOCT2-
Qhinid, Hanpuxep, uToObl A0Ka3aTh HCJAOCTATOYHOCTHL 347MacoB
ae npu a = 100%, uau mocraToyHoe NONOJHEHHE 3aMacoB
fiph MHHHMaJbHOH BeduuMHe HHOUJIBTpallHH, HampHMep, [OpPH
¢« =5—10%:
[To maTtepuasaM H3YyUCHHUS PEKHMA TPYHTOBBIX BGCA MOIKHO
B OTACJbHBIX CJAYYdsiX ONpedesuTh TaK HA3BIBAEMYIO BeJH-
YHHY (QHIbTPamid atvochepinix ocaaron W, koTopast BbIpa-
JKALeTCqd B METPEX 3a FOA H CBfA3aHA ¢ KO3(HHUCHTOM HHQHIL-

v/
Tpallud CJACAYIOWHUM cooTHomtenueM: a % ==105 - . 3Hasa Be-
I

JHYIIHY (QUILTPALMH, MOXHO TOJICUETHl 3aMacon NPOHU3BOAHTD
Mo BHIOH3MeHeHHOI Qopyyae (2):

Q= 103WF. (2"

Crnoco6er moacuera W mpennoxeun B pabotax Kene [23]
u I'. H. Kayesckoro [19—22] nMiup Ans rpyHTOBBIX BOJ
MEXKAYpeuHoro MacCHBA M IIOKAa HE OCBOEHbLl NPAKTHKOH [HA-
POTEDJOTHYECKNX H3BICKanul aas. BojocHaGxkenus. - Meton
orpejeiclid 3anacoB NOJA3¢MHBX BOX N0 BeJHYMHE (PHjIbTpa-
uuyg Tpedyer gajbHelilied crieudaJbHoH pa3paloTKH, TaKk Kak
HECOMHEHHO TMPEACTaRIdeT HCKIYHTE/bHBIH TCOPeTHYeCKHH H
NpaKTHUeCKHIl HHTEpeC.

Caejiyer 2aveTuTb, 4uTO BendudHa o00671acTH TnuTaHug F

acnpocTpenels W H3MeneHHe  (UALTPAIHOHHBIX CROHCTB
MOKPGRILIX OTUCHKCHNY B 05.1aCTH NMHTAHHY, a TaKkkKe MoJoxe-
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3y OnmpepgedieHde 3aHacOB NOJA3EMHBX BOJA 0O
MaTepuhaJgau THAPOMETpPHYECKHX
HaOamwaeHuu

QuabTpanus MOBCPXHOCTHHIX BOA B AaHHBIT BOJOHOCHDBIH
POPH3OIT HJM, HAaUpOTHB, APCHHpOBaHHe NOJ3CMHBIX BOa B IIO-
BCPXHOCTHBIE BOJOIOKI U BOXOeMB MOI'YT OvITh Kojauye-
CTBCIHO O0XapaKTCpPH3OBAHBI TPH HOMOLIH CHCTEMaTHYeCKHX
HabmioJdennd  Ha THAPOMCTPHUECKMX CTBOpaxXx M IoCTax.
Vyactku Quintpalldil H APEHHPCBAaNHA YCTaHABRIUBAIOTCS TpH
ITUAPOTeO0IOTHYCCKHX M3BICKALHAX, IO MaTepHataM  KOTOpBIX
onpese aeTCd HCOOXOAMMOCTL OpraHulaluil  TIHIpPOMETpHUe-
CKHX HabmoaeHHd H  BuiOHPAIOTCs HVHKILL PacMojioA(eHHs
rUPOCTBODOB, OTPaHHUHBAIOUIMX 3TH yyacTKH. ['mapoierpuye-
cxHe HadIOMeHHsl CJedyeT cuHTaTbh 00s3aTe/bHBIMH IIPH H3Y-
yeHIl 3amacoOR M pexHMa KapCTOBHIX BOJ.

Onpeneassd OJHOBPEMEHHO pacxoJ, PEKH Ha BepxHeM H
HIDKHEM THJ/IDOMETpPHUYeCKHX CTBOpaxX, N0 pPa3HOCTH MOXKHO
noJacuiTaTh AJsi AAHHOTO MOMEHTa BPEMEHH BeJUUHHY IIHTa-
HUSL WJIH JAPCHHpOBAHHA BOJLOHOCHOIO TOPH30HTA.

[Tpn goutenbroM LuKJIe 3THX HalaJIenHH MOXKHO YycTa-
HaBJIMBAaTb XapaKTepHble 3HauyCHUS JIHAMHYCCKHX 3amnacoB
JI OTAENLHEBIX CC30NIOB M pas lyHeIX mo BojgHoctd Jer. Of-
HaKo THAPOMETPHUYSCKHE L3MCPCHIIG i KDYDHBIX BOAOTOKAX
pooduie HC 0O0ecNCUHBAIOT MNAACKHOTO OnpeaeseHHs BeJH-
UHHBl (DHJALTPALEOHHELIX TOTeph M MOJ3eMHOr0 CrtoxKa, a B IIO-
JIOBOSb2 M MERNOAbl CHILHLIX A0KJIeH 3TH M3MCPCHHA HE Ha-
JEXHBl M 19 MAJBIX pex.

Kpoyie Ttoro, ciaeiayer MMeThL B BHAY, YTO 4acTb MNO/3EM-
HOTO cToKa mpH 1erdayGoxoll Bpeske pculofl JN0IMHLI MOXKeT
NpOXOJAHTh MOA BOAOTOKOM H 4YTO BO/ONOCHBIHA TOPH3OHT MO-
XKeT HMETh KoMOHuMpoBaunoe nHTahie 3a CUeT (PHUIALTPAIUH
H3 pexkH H HHQUILTpauud artvoc@gepanx ocaikon. [lostomy
MaTepHa/ibl THAPOMeTpHI2CKHX HalOmMoOJeHHH OOBbIUHO JaloT
ODHEHTHDOBOUHYIO XapaKTCPHCTHKY 3aMacon M dYaule Bcero
TOJIBKO JIJIs1 MCIKCHHErO Mepuoja roja.

Tewr npe dceHee npn HasMdHM B padOHE H3BICKAHHH CTaH-
uuit 1 nocres Eamroii runpomercay:kObl MaTepHasbl THIPO-
METPHYCCKHX Halb.moAexnil unenecccOpa3Ho HCMCb30BaTh IS
onpe/e1¢iAd COJIHUHHE TOA3EMHOr0 CTOKA MU JHHAMHYeCKUX
3aMacoB MOA3CMHBIX BOA. TakHe ONpeiesieHHS BO3MOXKHE
B TPOCTBIX TMIAPOreOJierHyeCKMX YCJIOBISAX M TPH  HaJHUHH
O/IHOTO JNPEHHPYEMOTO BOLOHOCHOTO TOPHU30HTA; NMPU HaJHYUM
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ABYX CMEHSIOUUXCA [0 PeKe I'OPH3uHTaX 1Heo0XGCAHMO VCTpau-
Baip AONOJANNATEIbHLIE T'HADOCTBOPEL

FDHHHM&QTCH uTo DAL PABHAHHDIE POKH B MEXKCHHEE
Bpeiist LEJHKOM THTAIOTC:H 34 CHeT ADCSHUPOBAHHS MOLA3EM HbBIX
BOJ, H TOrja MEXCHHHC paCXO0lbl, H3\ICPEiHHB® 11a THIPO-
nocTax, JAOJXHBL XapaxTepl20Bath MHHHMAJLHBIC HJIH TOCTO-
JHHBLIE AUHaMHYECKIE 3a13cChl.

LEcau THJAPOCTBOP NOJIOCTHIO YIaBIUBaeT MOJ3CMHBIT CTOK
BCETro Hu3y4yaeMOI'0 DBOICHOCHOTO TODHU30HTA, MeXKeHHuIT Io-
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Puc. 7. Fogorpad p. Hxo b (no B. C. Coseto:y)

BeDXHOCTHBIH CTOK HENOCDPCACTBCHHO XapaKTEPH3YET BCIHUHHY
34i1aCOB.

Korza na ruapocTnope H3MepsIeTes TOA3CMHLIT CTOK JHID
YaCTH BCGJIOHOCHOTO TOPH30HTA U HCOOXOAHMO ONPeJC/HTh
3aMacel BCErO TOPU30HTA, JAaHHBIC THADOMETpH'IECKUX H3Mepe-
HEH MOXKHO B TOH WM HEOH Mepe, C yueTOM reo.10ro-THApO-
I'€0JIOTHYECKHX OCOOEHHOCTCH MCCTHOCTH, PACIHIpOCTPaHMTbL Ha
B&Ch BOJOHOCHBIH TOPH30OHT, KOHEYHC, B npejesiax OT PeKH [0
BOJOpasjiena MOJA3EMHLIX BOA. B 3THX cayuadx aas mojcuera
3amacoB MOXHO HCINOb30BAThL BEJIHTHHY AMOIAVJA TOBCPXHO-
CTHOIO €TOKa, KOTOpPLIH OOBIUHO MOACYMTHIBAETCS TI0 BCeM
THIPOMETPHUECKHM TIyHKTaM.
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Kax mn3BecTHO, 3TOr MOAYJb BBHIPAXKAST pacxon IOTOKa
B A/cex ¢ | xm? BomocGopHoit nmowand. Ilaomans BoJ1O-
cbopa F, 1 oG1acTp MUTaHUST BOAOHOCHOTO Topu3oHTa F,,
YUATHIBAST TIOJOMKEHHE BOJIOpa3Tieda I0I3eMHBIX BOJA, OOBLIUHO
He COBNaTaloT No BeTHuuHe (M MO PACHO/J0XKEHHIO), MO3TOMY
OTOXICCTRIATL BeRUGYMHY MHHEMAIBIOrO  MOIV.IS NOBCPX-
HOCTHOTO CTOKA ¥ C MOJAYJEM [0/13€MICro CTOKAa v  Helb3sl.
3Has pemunHy ofractd nurabasi F, yuvacTka BOJOHOCIHOIO
rOpH30MTa, JApPCHUPOBAHUC KOTOPOTO H3Mepsercs Ila THAPO-
CTROpe, MOXKHO [NOICYATATH MOAY.bL HOJ3CMHOTQ CTOKa:

nfeen

B
ﬁ/\\f - Fy Dl 4;[\/-4@
L A L e L P
X x X7 N Ry VI VX

lFayborstassoe o738 MHES RUMIGHYE

Puc. 8. Tcnorpash— cxema nas  ONpencd HUsg No°-
3eMIOro nHTanug (n: OrrescKkomy)

, F
Y = I—,ﬁ, a 10 HEeMy OIDEACJHTh KOJHYECTBO MOCTOSHHBIY H-
EAMHUGCKHX 3aM1ACOD EO,JOHOCHOTO ropusonta B M3/e200,;

(= 315:6'F, (3

ITo wmaTepuasnast THIPOMCTPMYECKHX HaOJI0AeHUH cocTa-
BIAIOTCA ToA0rpadol peK, Ha KOTOPLIX BLIAGISIOT MeXeHHUul
CTOK TOJ Ha3BaHUCM <«IOCTOSIHHOE TI'PYHTOBOE MUTaHHe», NpH-
YeM I'HIPOJIOrH MbiraioTcsl useSpakaTh Ha rojorpacde H nepe-
MEeHHpIE JHHAMHYCCKHC 3afachi, T. €. BEJHYHHV M0I3eMIOrO
cToka B Teyeuue pcero roza (puc. 7 u 8). Bpigesenue Ha
rojgorpade INOI3EMIOTO CTOKA TMPOU3BOAMTICS TOKA YCJOBHO,
TaK KAK CHpe;(CJACHHOI METOAMKHM 18 3THX MNOjJpasfesieHHH
eute He mveercs. Happuymep, Ha puc. 8 BesuuMHa TepevieH-
IoT0  MOJ3EMIIOF0 CTOKA ONPCAESsACTCS NJOLIAABI MLXKIAY
npsvioli AA u Jaoyanoit ABCDEFG.

Taxuyt 00pas3orr rHAPOMETpPUUCCKHE MaTepHaJsJsl CTaHNUA H
nocros EguHOH rHApOMeTCJOyXKOB MOMXKHO  HCHOJB30BATh,

53



rjaa=subiM 0f6pa3oM, AJs onpefesieHds MHHHMaJbHOH BeJIMYMHEL
MOJ3CMHOTO CTOKa M A7 TOJCUSTOR NPHIMMAThR MHHHMaJb-
HBIT MOJY.Ib CTOKA, mepcciirtanHbil Ha o00jaCTh NMUTAaHUA BO-
JOHOCHOTO TOPH30HTA.

SHaueHHe BeRMUNHB!  MUHHMAJBHOIO MOTY.Is1 MOBEPXHO-
CTHOrO CToxa mno peunen Gaccefinay  Ceoio3a NpHBOASICH
B THJPOJIOTHIeCKOIl JuTepaType, JAUHBIX JKE O DBeJHYMIC MO-
AYJS TOX3CMHOTO  CToKa  o4cin  wacto.  Tax,  Hampuiep,
O. V. Weroues u H.. C. Toxkapen ! aaioT neimiiuy 3Tero Mo-
Ayast Aaa cenepubiX okpawH Mondacca B nperenax or 1,4 1o
2,2 a/cex ¢ 1 km?, a K. M. Maxor {29] nas Cepepo-Ykpaunn-
CKOIl MYyJIbJbI NPUBOJAMT TafJHLY OPHEHTHPOBOUYHBIX 3HAUYCHHIT
yKasaHHoro monayas {raba. b).

Tadaunuwa 5
"OfORCH €Il CCaAK BB MM
XapakrepucTti k1 paiiona —- -
450 ! 570 000 €00

1. Pafionsl, ¢na60 noKpLIThie nocAeMelc-
BBIMi{ OT jOMeHusz, 1,€ B O AbLIHliCTEE
cayyaes Mea H nepreap obnasennt . . . .| 200 | 222

o
e
(S

-2 66

2. Paflodr, nOKpLITHE JCAHIIEO "BIY H OTA0-
WeHunMll, H) Mea uacto oCHamacores, JliiBd
PEUKH o v v 4 o v o o v o 0 v o v oo o 1,60 1,78 1,95 | 232

3. PalioHbt, MmOKPHITHIE “HAT 'TEAbHOR TOA-
el mecaACMeno LIX ¢« TJ e M, Cpean KOTo
pyIX Npeobaafalol Bof« Moo aeMbsie nopeant 1,060 1,11 I 1,43

4, Pattonw, rae TpeiHHOBaTLe MeX I MC)-
reaw CrUoOLlLb MOLPBITLE BOLO)YNCPUbLILH TV
POAAMH .+ ¢ v v v v e e e e e e e e 0 0 0 0

4) Onpedenende 3amMacsoB NOA3eMUB X BOJ IO
Je0OHTY UCTOUYHHKOB

Eciau uCTOWINK HJM Tpyilla HCTOYHHKOB TIOJHOCTBIO JDe-
HHpYeT ONPCASJICHHBIH y4YacTOK TOPH30ITa TOI3CMHBIX BO,
N0 MaTepraiaM JJIMTeJbIbX H CHCTeMaTHUECKEX H3MEepCHHL
AeOHuTa 3THX HCTOUHHKOB MOXKHO ¢ GOJIbIUIOH TOYHOCTBIO OMpe-

! Tunporeoaorsuecruilt ouepx JloHeuxcio Gaccelina, Wsa. Taapbucrc
['eonoruyeckorv Ynpasachus, 1937 r.
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1eJI9Th NOJA3eMHBIH CTOK AJa JIoOOoro cesoHa roja, CTPOUTh
rogorpacd M ycTaHaBJHBATb [TOCTOSIHHbIE I MaKCHMa.I:HbIE 3a-
nmacel MOA3eMHBIX BOJX JAaHHOTO yuacTkKa. laKie OIpeleneHus
OCOGCHHO BaXkHbl 115 MPOEKTHPOBAHNA BOJICCHANKEINNS 32
cueT Kanrtaxa JaHHOro MCTOYHHKA H.JIH TPVIIEL HCTOYHIIKOR.

bomee 3nauuTennHbIl (DPOHT BBIXOJA [OI3EMINLIY BOT HA
MOBEPXHOCTh 3eMJH B moapaz1edsior 110 XapaKTe  Hble YIaCTHH,
JAPEHHPYeMble OnpeIcacHIOf TpyINOH HCTOUHIKODB, PaCXnT KO-
TOPLIX CHCTeMaTHYeCKH usznmepsieTcst, OTHOCH pacxol KayxAok
TPYNILL HCTOYHHKOB K POTAXICHUIO COOTBCTCTBYIOILErC yua-
cTKa (no dporTY MOTOKA), MOMXKEO [M0OJICUMTAThL V/IEILHEE fac-
X0Abl 1, @2, G3,...,(Q, H, HAKOHCIU, CY>MaDHYIO BeIIYHIHY
MOJI38MHOIO CTOKa A5 BCero (poHTa BHXO0/Aa 110J3€MHEIX
BOJL:

dgalogaL ... g,
0-<9 " 919+ p )
¢ n

Ecau HCTOYHHKHM BHIXOJAST Ha CKJOHE, NMOKPLITOM JAeJio-
BHATBHBINMHM HJH aJTIOBHANBHBIME OTJOXKCHHUAMH, ONpe/leseHYs
nebHTa MCTOYHMKOB H BEJHUYUHBI 10A3CMHOIO CTOKa BeCbMa
3aTPYIHEHDI, TPH PACIOJOXKCHHE BOIOYNOPA HHUXKe TOPH3OHTA
NOBEPXHOCTHLIX B0 me0HT WCTOUHHKOD XapakKTepH3yeT 3alll-
KEHHYIO BCJUYHIY [10I3CMHOTO CTOKA.

Onpeneaenust 3anacos mo (opuyae [4] nas Bcero Bomo-
HOCHOTO TOpH3OHTA OOBIMHO HMEIOT JHIIb OPHEeHTHPOROUHOE
3HauelHe, BCJCACTBUE BeChbMa HEpaBHNMEDHOIO PACOI0OXKeH: s
ECTOUNHKOE Mo (poHTY BBIXOMA MOI3EMHBIX BOJT Ha NNOBCPX-
noctn 3emud. IlosTomy Takne ompeaenenus lesiccoodpasiio
KOMOUIIHDOBATL C APYCHMH AMETONAMH MOJACYeTa 3armacoBs, Ha-
LpHAMED C MOJACYETa MM M0 MaTCPHAJIaM THAPOMETPHUCCKHX Ha-
6.0CHIE pacxofa NOBEPXHOCTHBIX BOJOTOKOB, Ky/la ApeHH-
pYIOTCS BOABLI M3 JAHIIONO BOJOHOCHOI'O TOPH3QHTA.

5 OnmpegeneHHde 3aMacoB 1O MONEPEeYHOMY
CeyYeHHUI NOTOKA NOJA3eMHB X BOJ

IToncuernsr 3amacoB mpPOHM3BOIATCH:
a) no x03pHUHEHTY QUILTPAUUH H THIPABIHYECKOMY
YKJIOHY:
Q = ktalB; ()

6) no panuycy BJHSHHG ONBITHOH OTKAYKH H3 CKBAXXHHBI:

O pn
Q=75 B
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B) HO  LEIDHHE [MOJI0CHl IHTapia CHiRaxKHHbBI:
Q=L B, (7)

rAC¢ @ — pacxot No1oKd MOI3eMILX BOJ;
Qo — 00T CRPEFHIYT W KOJ01Ua [IpW ONBITHOH OT-

Kayke,

k —rxosrugent GHILTPELKE BOAOHOCHOTO C.101;
® — MCTEPCHUHOC CEYCHHe NOTOKA Ha YuacTKe;

! — THADABRIMYCCKUE YKJIOH TOTOKA;

R — pazxuyc BJHSIHUS OTKauKH,

| —10xpuia mno.10Ch NHTAHHA CKBAMKHHB,

B ——nporskense ¢poHTa moOTOKA.

Bce Besununubl, pxofsituiie B ¢opMyJabst (5)—(7), MoryT cy-
IICCTBCHHO M3MEHSThcs 110 (PPOHTY 1noToKa, MO3TOMY NOJACYET
3al1acoB T10/13€MHBIX BOJ TNPOU3IBOIMTCS CHauata AJs THIHY-
HEIX Y4YaCTKOB, a 3aTe) pPe3yJbTaTthl IOACUYCTOB CyMMHUDYIOTCsH
110 BCEMY [ONepeuHosy CCUCHHIO [oToKa B paloHe pacmoJio-
JKeHMsT TIPOCKTHPYeVbIX B0,103a60P0B HJIH, €CAM 3TO HCODXG-
JAHMO, BCEro BO/JOIIOCHOTO TOPH3OHTA.

3avepel o OJACHETBI HEOJXO/AHMO HOBTODATH HECKO.IBKO
pas B pas/iHuHple CE30HB ToJAa Bo H30exKalne 3aBbINEHHON
OLIeHKM 3aTAacoB, B KpaliHeM c.Jvuyae MX [TPOU3BOIAT B NEPHOI
GoJiee TOHHXKEHHOrO [TOJI0XKEHHs! MOBEePXHOCTH TNOMA3eMHBIX BOJ.

Onpeaescuile 3aacoB MEXKMNaCTOBLIX BOJ (HeHAamOpHBIX H
apreapaHckux) Moxer ObITh CTeJado AJs J6oro mnornepeu-
HOro CceuCHHs MOTOKa, MOCKOJBKY 3TH BO Tkl HA TJOUIATHM M2-
JKAY O0JaCTHMH THTAIMS W IDEHUPOBAHUSA He MoaydaloT Xo-
NOJHUTEIBHOTO TMHTAHAST B XaPAKTepHRVIOTCS MOCTOSHHBIM pac-
xoaoM. Jsst TPYHTOBHIX BOJ (O CROGOIHOH MOBEPXHOCTHIO)
NOJICUCTBLI  XapaKTEepu3yioT JHLIL  YacTh 3alacoB, COOTBCT-
CTRVIOUIMX BeJIMuHHe NUTAHHS 3TUX BOJ HA TNJOWALH OT BO-
AOpa3acsa IPYHTOBEIX BOJ JO BLIOPAHIOrO NONEpeyqloro ce-
Jenusl NoToKa.

Jing oOnpcreacHust 3anacos mo KOSMUIHEHTaM (QUIAbLTPa-
W u vkiony mnotoxa A. Tew pexomeH;10Ba1 TMPOH3BOAHTH
CIEIVIOUIHC H3bICKaHUd W pacdeThl. Ilo BO3MOMKHOCTH PJHOJb
FHTPOM2OTHIICH TOTOKA NOA3CMHLIX BOJA, B paccrosiuud 500—
ED0 m papyr or apyra (upH HCOIHOPOAHOM COCTaBe TOJILH —
uepe3 150—2C0 u) saxsagbBalTcsd y37abl W3 Tpex OypOBHIX
ckpaxud Kax b, CxBaXKMHLI pacfionarajotcs B BeplIHHaX
TPEYTOJBHIKA, CTOpOInLl KoToporo uyeloT gmuny 50—100 a.
Ha 3Tux y3JaX npHM DOMOUIH ONBITHLX OTKauek, H3MePeHHEH
M HUBCJMPOBOK ONPCACHSAMTCS BeJHUYHHAa W Hampan/eHHe
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YKJIOHA [OBEPXHOCTH TMOA3EMHHIX BOJ, MOLIHOCTH BOJGHCC-
HOrO ¢Josl ¥ KOo3DuuieRT duiabTpalind. Pacrnpocrtpansa moay-
UEHHBIE 3[AYCHIT O THAPOH3OTHIICe HAa LOJICUIHY [ACCTOsIHUSA
JI0 COCEAHIIX ONBITHBIX V3JI0B, NOACUHMTHIRAIOT To Gopuy.ie (5)
JJ19 K3} A0TO BBITETeHHOro YUYacTka MOTIEDPCYHOD CeuCHHe H
pP2CX0 MOTCKA H, BAKOHEI, CYMMAPHYIO DNPOH3BOIHTEJILHOCTD
107T0Ka (3anachl) ne AAHUOMY Dp&alony HIH BCeMy CEYCHHIO
BOJOHOCHOIC TOPHU3CHTA.

Texnuka onvexenenus sanacop no  wmeroalv A, Tuwma
cegaana ¢ Goupmiyl  o0teyoM OypoENX M ONBITHBIX pa-

Pl Tt

—— . —— i“o.-m — L}
— ,,ME;X_,NJ,M .
\ T~ /

e [yApoua0cUnCE! 30 ON0IMKCH OMIRAYKY
e e [UGGRU3CUNCL! B0 Bpema OnbITTiECL PRI
e i Haripa8irznue AUnUd K0S

Pre, 9, Cxema 0UPCI2ACHEA MOIOCH MUTATHsL CHBAWVHE

for, MOSTOMY nNpHiEHARTCS PEeAKO H, IVIaBHLIM 06pasoM,
JUISL YUGCTKOB NPOCKTUPYEMOIO PACHOJOKCHUS L£01032060pP0B.
IToxcuernr 2cmacos B nepByo CTAiHMI0 HM3LICKAUHA  OOBIUHO
NPOU3BD,IAT MO OCPCANCHHLIM JaHHBIM: LOMEPEYIoe CeueHHe H
YKJOH NOTOKA OUPEeAC/STIOTCS MO 2aTCLHAMAM Te0.10rH4eCKoH
CBCMKH H pa3Be/ik¥, a KO3(puilHeHTh! (HIALTPAUMH — 110 OJH-
HOYHBIM OMBITHBIN  OTKA'UKaM M JaGopaTOpHBIM  aHAJI13aM.
Hast  npeaBapuTeabHOH XapaKTCPHCTHKH  3aNMACOB  BEJIHYHHA
KoshuuueHTa ¢GUIbTPAUHM M TryApPaBIHYecKHil VKJIOH OPUHEH-
MalOTCsi 110 CIPABOYHBIN JAHHBINL

Pannyc BauamHa R oxer ObTbh olpegesneH IO KapTe
THApDOH3OTHNC, COCTaBMCHHON JAO OTKAukM M JAJS Hepuoa
CTaOHJIBHOrO MOLIIZKCHII YpODHES B OMBITHON M Hab.1101aTe/b-
HbIX CKBaXIiHaX, uA rpaduuccky — no  HabMoZaTesbHbiM
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ckmaxkuHaM. [Ipm oTKaukax M3 OJMHOYHBLIX CKBAaXKHH BeJIU-
yiHa pajMyca BJHSHHS TOJCYHTBIBAETCS MO OMHOH M3 cylle-
CTRYIOIIMX (opMyJsT HJIAH TNPHHHMZETCH OPIEHTHPOBOYHO, IO
CTIPABOYHBIM JaHHBIM.
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IInpuna nonocul MHTAHHS CKBaXHHbl / onpemenseTcs o
Kapre THAPOH3OTHIIC M TNO pacuery.

B mpocreiimien cJayvae, Korja JUHHH TOKOB A0 OTKaykKH
pacmoJiaraaucs GoJjiee MM MCHEC NapajiesibHo, KOHTYpH H
IIHPHHA 006.1aCTH NHTAHWS CKBAMHHB! IINH OTKAa4yKe YCTaHaBJ/IM-
BAIOTCS CPaBHUTETHHO mpocTo (puc. 9).
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I'unpousoruncel BBepx 1o notoky (Mo Mepe yHaJeHHs OT
CKDAaXKHHBI) NMOBHILAIOTCS M [TOCTCIEHHO NpHGIIzKA0TSS K mep-
BOHA4aJbHOH MNOBEPXHLCTH IMOJ3eMHBIX BoJT. BHH3 To TOTOKY
NOBEPXHOCThL MOJ3CMHBIX BOJA cHayaja fajaeT K CKBaXKHHe,
a4 33TCM OT «HHIKICH DOJOPa3ACILHOH TOUYKHM» S MONMIKaeTcs.
[fpopoxst or 3TCH TOYXH HOPMANLEO K THADOHICGIHICAM JIHHI
TOXOB A0 HCHOHIZKEHHOH Npi OTKaYXe MUAPOH3OTHUIICE], MOXKHO
OKONTYpPHTb 00aCTh NHTAHUY H OfpeleTiib eemniptdy . Ta-
KHM K€ [IyTeM Oofperessercsl iMpHHAa T0J0CLl ITMTaHHsS B BO-
porkax jgcmpeccuu OoJsee Ca0XNO0{l  (POPMBLY, CCTH HMERTCH
KapTa THIPOM3OTHUIIC.

Hexr moJozke KpuBast JACNPECCHH [I0TOKa TOT2EMHBIX BOA
(B eCTeCTBCHHEIX VCJIORHAX, A0 OTKAUKM), Teu GoJsee UNIPHIIA
HOJIOCK! MHTAUA HPpHOSHIKACTCH Mo BCJHUHIE K M0J0Ce BJHSA-
HHSI CKBajXuIbl, H B DacceiiHe I10J2CMHBIX BOJ C TOPH30HTAJb-
HBIM YPOBHEM BOJB! 3TH TOJOCK papHbl, T. e. /—2R.

ITpodp. H. I'. MaanmeBCcKHll nmpeasioxus JIAs oNpeaeseHud
IUUPUHBI TO.JJOCH BJIMSIHHS H €IHHHUHOTO pacxoja apTe3vaH-
CKOTO TOTOKa MeTOJ ONBITHE'X OTKaueK H3 JIByX CKBaXKHH.
CylunocTs MeTOTa 3aKJI4aeTcs B CJASAYIOUIeM.

IIpn onnirnoil 6TKauykKe BOXLI OIZFOBPCMEHHO M3 ABYX CKBa-
JKHH, PaCilOJIONKEHIBIX MPHVEPHO HA OAHOH M TOH Ke TuIpo-
M301be3e, 30Hbl TNHTAHHS W BJIHAHHMS CKBaXKUH MOIVT 0CTa-
BATbCSI CAMOCTOSITCJABHBINMU MM DI HCKOTOPOM OTpPE 1e/eH-
HOM pacxoJie U MOHHXKCHHUU VYDOBHCI BOLAYT B COMPHKOCHORE-
HHe WM Jgaxe nepecexyrcs (puc. 10). [aapnefiiee mnoHMzKe-
HHE YDPOBHS BOJbI MOCJC COTNPHUKOCHOBRIIMS 30H TMHTAHUG HOPH
OTKAUKe MOBJCYCT 3a CODON yMEHbUICHHE pacXoda CKRAaKHH.
1 onpepesieHust 3TOr0 MOMCHTAa COCTaBAAKTCS rpadiky 3a-
PHCHMOCTH pacxo’a OT TMOHHXKEHUS YPOBHS BOJALI CHadasa TpH
OTKAYKaX M3 KaykJI0{l CKBAaXKUHbI OTHEJLIIO, a 3aTeM H3 JABVX
ckBaxkun onanospenenno. CoBvenlas rpadbHk, ycra#apIuMBaloT
la HUX PAcXOdbl CKBaXHH ¢1 M (2, COOTBETCTBYIOULHE MC-
MEHTY COTipHKOCHOBEHHS 30 MHTaHHA — JaJbHCHUIME TOYKH
rpahrika MOKA3bLIBAIOT yMEHblUIEHHE PACX0JM0B B KaxKIoil CKBa-
wune. HIupnna 30wl MUTAHKWS 7 DPHIHMACTCSI PARHOH VIRORH-
HOMY paCCTOSIHHIO MeXAY CKBAJKMHAMH 10 TE1pPOH30IbEe3e,
¥ TOrjJa eJHHHUHbIE pacXol moToxa GyHeT pascH:

q::_; @;;gz \

Ecsan cKpBaXuHBI pacio0xKedn He 10 THAPOH30Mbese, CyM-
MapPHBI pacXoj CKBaXXHH HYXKHO pag71ejuTb Ha cosa, The
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& — yTo.1 Mexiy TIHAPOH30ILE30H M JIMHHeH, COeAMHAIIed
CKBaKIHbL

Ficodxoauyo 3aMCTHTL, YTO TIPH INPOCKTHPOBAHMU TaKHX
CTKa'UeK TPYJAHO 3371aBaTh 3apaiiee onpejeJieHibie DACX0odbl H
HOHH2KeNHs], 1ipH KOTOpbIX OvaeT Ha6.a1071aTbCa CHavaJsa He3a-
BHCHAMbIA DEXHM CKBAKHIH, 4 3aTeM CONPHKOCIOBEHWe H Ilepe-
COUEHHMC 30H MHUTAHHS CKBAXKHH.

3. Kumaccugukanuga 3anmacob NOA3EMHLIX BOJ 10 CTENEHH KX
H3YYEHHOCTH M NPHMEHUTENLHO K CTAJUAM IPOEKTHPOBAaHHA
BOJAOCHAGXKeHUs

Huist c60ocHOBaHMA TOH WJM HHOH CTaJMH INPOEKTHPOBAHHA
BOJLOCHAOXKEHUS HEOOXOAHMMO WUMETb OINPEAEeJeHHYI0 CTeleHb
H3YUYEHHOCTH 3alacoB MoJ3eMHbIX BoA. ITo aHasorHu ¢ OLeH-
KOH MECTODOXK/JICHHI TOJIe3HbIX HCKOIAeMbIX, MOXKHO Npealo-
KUTb CJICAYIONIYIO KJIacCH(HKAUHUIO 3allacOB TOA3eMHbIX BOJ
Mo CTeneHd| UX u3ydeHHocTH (Tabna. 6).

Kak 270 BujHO W3 TalJHLbl M H3 ZaJpHeilluero H3JoXKeHHd,
3ailacCel IM0jI3eMHBIX BOJ 10 Kateropusyt A1 u Az, a 3audactyio
M TC Kateropud B nmpaxTHYeCKH MOTYT OTHOCHTBCS JHMIND
K yuyacTkaM OyAyIiero paciloJIOKeHHst Bojo3adopa.

CoepxaHue THIPOTEOJOTHYECKHX H3bICKAHWH JJd OIlpe-
JICAeHUs] 3anacoB HM3JaraeTcs HUXKe B COOTBETCTBHH C Ipef-
Jaraemoil KJjacCHdHraudvell INoj3eMHbIX BOT H CASHVIOLLHMH
CTaAUSAMHU H3bICKAHUH:

a) nupelBapuTeabHbie HM3bICKaHUA (xareropun 3anacon Co
u Ci);

6) u3bICKaHWA K TPOEKTHOMV 3aJaHHIO (KaTeropus 3ara-
cos B);

B) H3bICKaHHA K TEXHHYECKOMY IPOeKTy (KaTeropusi sama-
con Az);

r) U3BICKAHMA [IPU IKCIJA0ATAUHU M AAA  pacClUNPEHHUA
Bs103a60poB (KaTeropus 3amnacos Ai).

[lpeirapuresrible U3BICKAHUA MOTYT NOTPEOOBATHCH JMLUL
SIS KPYTIHOTO BOJOCHAOXKEHHA M 1npd €Ja0oH H3YYeHHOCTH
paiicHa. B ocTaanHpIX €avyasgx IPEABApPHTEIbHBIC H3BICKaHHSs
JDO0DKHEBL  SBISTLCS TTOATOTOBHTEJNEHEIM 3TalloM THADOTE0JO-
THUYECKIX H3LICKaHii K MNPOeKTHOMY 2ajanuio. [lpu Heobxo-
OHMOCTH CUCLIHOrO CIPCHTJILCTRA BOM03ACODOR HM3BICKAHHH
K TIPOEKTHOMY 3aT1aHHIO U TEXHHUECKOMY TMPOEKTY MOTYT
6bITh  OOBLCIMHCHHBINH B OGHIMA KOMIVIEXC € BHYTPEHHHM
oJpasieseHHeN Ha 3Tarbl,
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Ta6banwya 6

Kateropud sanacoe neiaseMub!x Boj

Kareropus
3amacos

%

-]

o e >

Haumenopa-
Hite
Kateropuu
3a11acoB

2

O
»

G

[Tpeano-
Jd.raeMmole

Opuen-
THPOBOYHBI

Passenan-
Hbie

" mmmese

[NpakTuieckoe
Ha3HayeHHe KaleropHu
3anacos

[To KakHMM HCXOQHWM
JAHHLIM CIIpeleR-ieTca

KaTe¢ropiig 3aracos

4

Onpeaeasorca ana pe-
WICH:.s1 BCRpoca O Ledne-
coodpa ‘HOCiH NOHCKO"
NOAieMHLIX BOL1 B JAHHOM
pafioie H cbuiero nepcne-
K1HHBHOTO MIdHHPOBAHU #
91HX MOHCKOB AN ! BOAO-
CHabXeHHs H ApPY.HX .-
ned

YcranaBauBaoT OpHeH-
THPOBOYHO BOAOLOUNDb-
HOCTb BOAOFOCHBIX 10-
PH30HTOB, HUMCIOILUHXC B
. daHHOM pafi He n jgawr
OCHOBAHHt K MNO.TaHOBKE
Pa3BLJOYHSX H3BICKAHH
{a CNpeAciieHnble BOLO-
HOCHBI2 FOf H30HTHL.

OuenKa OPHCHTHPOBC Y-
HBiX 3allaCOB MOKET 6uith
MCIIh3 BaHa AAA NPeR-
“APHUTEAbLHBIX MPOCKTHBIX
coobpa .«HHH H pacyeTos

Xaparrepusyior BoO.10-
6HALHOCTD  BbLIGpAHHBIN
AAs  H3YYeHHUH BO 10V OC-
HbIX TOPH3OHTOB HAa MNJO-
WanH HX pacup cTpaHe-
HPd H JaIoT CPaBHHUTEIb-
HYIO X"DAKTEP CIHKY pas-
Be.aHHbIX Y4aCTKOB AJisl
0COCHOBJlIHA NPNEKTHOTO
3a1avna BOJNOCHaOKEHH
W TOCTAHOBKH BETalbHbIX
H3biCKarHil K TeXxrHue-
CKOMY fpo KTy B0A03a-
6opos

YcrausBan alorca no
AuTepaTyprelM K apXHMB-
Hbl.. MNaTcpuanam

[MoMuvo Hcnoar3oBaHua
JHTEPATY| HBIX M &pXHB-
HbIX MATEPHAJCB, NPOU3BO-
JAMT( MoAEeBOEe peK(THo-
CLHPOBLYHOE reoJoro-
THAPO!« O OI HYeCKoe 06-
crejosanue paftona

OueHka 3anacoB Jaercs
no »arep allaM IO tu-
401 TenAoro-ruipore0ao-
reyeckoft ¢bes Ku, passe-
A0UYNLIM pahoTaM H Ofbit-
IibIA OTKaytraM BOILbI M3
0. HHOUHLIX CKBaXUi, NPo-
fypeHbiX Ha Xa, akTep-
BbBIX  y4acTKax pa oHa
pa:NpoCTpakcHUd  BOLO-
HOCHOIO rupu3onTa
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<~ & | 3anaccB 3aM4coB KaiciOpHA 3.1nmacos
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Ay, . QOmnpobo- [lslor  pet-A=¥yi0  xa-; YCTaHaBIiHBawTCa 1O
; BAHHbBIE PAKTEPHCTHRY HOA3CMHLIX . MaTepsa1aM AAHIedbHBIX
I Bul KOEKPEIiloTu _y'i(’iCTi\Zl Ii OrKai1eK Bo.ih 13 O1NHULY-
] () 94CTKOB) 4.5t 0.« Cli0sd- | Bty CKBAaXH M TIp.0Mlo-
§ HHA  1CXHIL €ChOI0 1 pO- BbIX OTKG4EK, @ 13hIKC 1O
i €Kra CTPYMTUAbLTBA By 20~ | MATcPHAIAM »3YCHitd PE-
i 2a060p4 H A9 PACuET. IKC- | EMA [OAZCMHBIX BOJ
: NIOATAUROHAOTO PER. . MA |
nocaeaHero 1
|
Ay | Bkcnacara- | Jlawot MaTepHanbl K npo-i YcraH1BA4RAIOTCA MY~
L HOHHbIC BEpKe TUuiporeousoirg4e- | TeM CHCTCM iTHRYECKHMX HAa-
CKIIX pacueroB r0103:00- | 6.101cm.i 3a j a60r0H Bbl-
Pa. HOAHICTHIO yCTAWABAH- C"IpU':H‘iOl‘O B ,-:Ln.xaﬁopa
BAlOT CTCNEHb ufieciieyell- | Had i-H O iepesn BH103 i-
HOCTH MX 3xcnaoatauud [6op: (ae6.T, MOHHIKEHHE,
3anacavy MOI3eh 1L X BOA  KaueCTBO BOAh ), @ TaKwke
I BHIAB.AIOT TOT [e3€PB | H10 T ACHHAMA  peKHva
3a1acos, KOTOPBIY MOMKET @ DA3CMHLIN RO HA OKDY-
ObiTb  MCIONB308aH AN | mdLEd TCPPHTO HU
PACIUKDP CHUA  BO,,0CH.06- |
} ACHuA |

Tak Kak CTemedHb M3YUEIHOCTH 3aMacoB MOMA3EGMHBIX BO,T
B CTajgly H2BICKANHI K TEXHU'I2CKOMY IPCEXTY M0 Ha 060CHO-
BbIBATH NOCTPOfiIKY BOA03abOpOB, 3KCILIOATALHOHLbIE  3a-
nacel (Kateropust Ai) H3yualoTCsl YIKC BHC CTaAMii IIPOEKTHPO-
BalUs.

I) Ipexsapurenbuble H3blcCKaHug (KATETOPHUH
sanacos C: u C))

Ecau B amveparype M apxusypix MaTepiajax He HMeercs
KOHIK[PETHBIX THAPOreC.JIOTHICCKMX HANHEIX O BOJOHOCHBIX TO-
pH3OHTAX, 3anachl NOJA3eMLRIX BOJ [TaHEOre paloHa MOTyT
OLiTh OXapaxKTepH3oBanbl JHIIL KAYCCTBCHIO, C NPHMEHEHHEM
B OCHOBHOM MeTCTa oOO0MHX TeOJOro-ruAporeoJ0THUECKEX
CyxaeHuil, a Tax;e MeTosa OUEeHKH 3amacoB N0 aHaJorlH
C cocemHuMH 6o0.€e u3ydeHHbIMH pafionarH. BbisiBleHHBIE
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PaliinM [y TeM 3dUaChl CJACAYCT CYHTATh <HDCAIOMAIaCMbl MKy
(kareropus Ce); a camoonpejleseniie 3anacos MoKeT OblTh
L.CI0/Ib30BAH0  AJS pelUeHHsl BoOIpoca O Le1ccoo0pasnocTy
[IOHCKOB IIOA3EMHBIX EOJ B LaHUOM paitonc u olduiero lep-
CIIEKTUBHOTO IJIAHUPOBAIHMA STHX IIOHCKOB JJ5 1lejed BO/10-
cHalxCHUA.

Has onedxn 3amacoB nmo OoJiee BLICOKOI KaTeropdh INpo-
M3BO,1HTCA ITOJICBOE PEeKOTHOCHHpPOoBOYHoe OO0C/icAoBaHde pai-
OHa (MHOTJAA C NpPHMeHEHHEeM HCeO0O.ILIUMX pas3ieloulbiX paboT).
IIPH KOTOPOM YTOUHAIOTCH TIe0JIoro--IMT0.T0THUeCKUH paspes,
BOJOOOHALHOCTL OTAEJNBLHBIX DOJOHOCHBIX TODH30HTOB (IO
HCTOYHHKAM, KOJOAUAM M CKBayKumal), TIPUMCPHAs BEIHUHHA
OoG/JIaCTH TNHUTaHUA, a TaKkxe COOIPAIOTCH [HPOMCTPHUCCKLL
JaHEbIe TO COA0TOKAaM H BOJOEMaM, APEHHPYIOUIHM BOLOHOC-
HBIC TOPH3OHTHI.

[lo stuy HauHBIM MOryT ObIThb NMOACHYHTAHbLI OPHCHTHUPOBOU-
HbIC 3anacel 0JA3eMHBIX BoJ no xareropun Ci.

[Toncuers! 3amacoB HOJKHBI JaThb OPHEHTHUPOBOYHYIO CpaB-
HHT@JbHYI0 XapaKTepHCTHKY BOAOHOCHBIX TOPH3OHTOB .18
000CHOBAHWA MNPOTPaMMbl  THIPOTEOJOIHYeCKUX  U3BICKaHMIT
K TNPOEKTHOMY 3a/laHHI0 BOJAOCHaOXKeHHs, a TakKxkKe MOryT
ObITb MOJOMKEHBl B OCHOBY INpeaBapHTEIbHbIX CoOOpakenHH H
IIPOCKTHBIX Pa3paboToK, Hallpuiep, NIpH COCTaB.ICHHM IpeiBa-
PUTENbHOH CXeMbl BOMOCHAOXKEHHS MNPOMBILIICHHBIX INpej-
NPHATANA H HaceJeHHbIX MMYHKTOB, OpH IJIAHHPOBAHMHU CTPOHU-
TeJNHLCTBA HOBBLIX MPOMBILUNICHHBIX TPEANPHATHH H T. I

[Ipu Gouabuioil BOLOOOHILHOCTH paiiOHa MONCYETH! 3aMacoB
AaloT OCHOBaHMe IJs 3aJI0°KeHHsI pa3BelOouHO-3KCIIoaTalluoH-
HblX CKBaXHKH, OCOGEGHHO HpPH NPOEKTHPOBAHHH HEKDPYIHOIO
B0/ L0CHaOKEHUS.

2) M3pcKaHuug K NIPOEKTHOMY 3aAaHUIO
(kaTeropus zanacos B)

H3picKauua B CTaMll NPOEKTHOrO 3aJaBHA IPOMU3BOIATCH
C LeJbI0 YCTaHOBJIEHHS BO3MOXKHOCTH H 2KOHOMHUECKOH Ie.Te-
COOGPa3HOCTH MOJYyYeHHs B AaHHOM paHolic NOTPEGHOTO KOJH-
yecTBa M KauyeCcTBa IMOA3EMHBIX BOJ AJI5 1edeld BoJ0CHAOXKeHHU.
B pesyapTare 3THX H3bICKaHHIl BhIOHPAIOTCA HanboJgee BOJ0-
obuspHbIe YUaCTKHM i1 JaJbHCHIIMX H3BICKAHMH K TEXHRYC-
CKOMY TPOSKTY.

B peayasraTe H3BICKAHHM M pacyeToB ONpeAendiorcs Lid
OTAEJbHBIX YYaCTKOB pasBeIaHubie 3anacot (Mo Karteropuu B),
a 179 BOJAOHOCHOrC T'OPH30HTA — yTOUHCHHBIE OPUEHTHPOBOU-
uie samacel (kareropus Ci).
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LIpH HECJIOMHBIX I'€0NOTHUCCKEX YCAOBHSIX W TMpH  3HAMM-
TeLHOH BCI000M. IBHOCTUA paliGiia pa3pe/laHuble 3arnacsl NOABO-
JSIIOT COCTABHTb TEXHHUCCKINI NPOCKT BOJOCHAGACHHS.

B aton cavyae, Ha OCiHOD@HUE pasBCAGHHBIX 3anacos,
JAOMYyCKAETCst YCTPOHCTBO OMiHOUHbIX 3KCI10aTAHOHHBIX CKBa-
HKUH, a npoOypeHubie pance pasBenouHble CKBAXKHUHBLI MOTYT
CuLITL  BPKTIOUGHLI B 3uCIJoAaTauiio AT HEKPYHNOTO BG0-
CHAOKeHHS.

5) MsbickanHnss K TEXHUUIECKOMY NPOEKTY
(kaTeropugaszanacon A»)

H3bickaHUg K TEXHHUECKOMY TPOEKTY IIPOU3BOASITCA AJst
[oJly4eHHsT JOeTajJbHOH M HCYEpNbIBAOUIeH KOJIHYeCTBCHHON
1 KadeCTBEHHOH XapaKTepHCTHKH II0/3€MHBIX BOJ C LEJbIO
OKOIYaTeJLHOTO BLIJOpA pPaCHOJOKeHHs BOA03abOpOB M JJs
KOHKDETHOTO IIPOEKTHPOBAHHA HX, a TakKe 304 CanHTapHoH
OXpaH-ol.

ITH H3BICKaHUA COCPEeJOTOYMBAIOTCA HA yuacTkax pacro-
JIOZKEHHBIX TPOCKTHPYEeMbIX BOs03aC0opoB, Ha BCeH Ke OCTallb-
HOM IOUIaAM pa’OHa NPOH3BOISITCSI AONOJIHUTENbHbIE H3BI-
CKaHis JHUbL B TOM CJIy4ac, eCJH oOlH ORI IPH3HAHBI He-
O06XOAMMDBINI /I YTOYHCHHMA 3anacoB H YCJIOBHH THTaHHUSA
poaolnocHoro ropusonta. Ilo matepnanay mapickaHuii ycrana-
LIMBAIOTCA  «olipo0OBaHiibie» 3amachl MOJA3CMHBIX BOJ IO
Kateropud Az, COCTaBIseTCsl TCXHHuecKHif mpoexT pomosabo-
poB C pacyerodM HX 3KCIONOATAIHOHHOIO peXKHUiMa W HadM-
HACTCA CTPOUTEJILCTBO BO,103a60pOx.

4) Ma3bplCKaHMWg NpH 3KCNJAOATALHN H A4
pacminpeHus Boaosabopon (Karteropud
zanacos Aj)

Mabickandgd B 9Ty CTAAilo MOLYT YTOYHHTb TNPHHATHIE
B TeXHHUCCKOM TMPOEKTC pacCycTHele ACOMTH KaxKIoH CKBa-
KUHBL K SKCTLIOATAILUQIIIBI PeIKHM BCero Bnjin3abopa B Le oM,
a TakKy<e YTOUHHUTb BCC DOJIPOCLI, OCTABHICCH HEACHBIMH TDH
H3BICKAHMAX K TeXHHUCCKOoMY Hpoexrty. IlosTonmy rHiaporeorno-
ruueckiie paloTsl B OCHOTHOM CBOIATCH K HAOJIOIEHHIO H
JOKYMCHTAUKMH CUBLITHRIX H 2KCILI0OATAUHOHHBIX OTKaueK H
H3YUEHHIO perkriila [oI13eMIbIX H NORCDXUOCTHBIX BoJ. Habuo-
JEHHA TpOH3BOASTCA HEmpepbiBHO B pasJilulibie Ce30Hbl I'o/ja,
5 KpalHeyM c¢ayuae npH OTKaukaxX HJH 3KCIVIOATAUMM ROJO-
3a0opon B MexKeHEHM mepuod. IJo ratepuanaM 3TuUX HabJio-
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JACHEH ONPEICAIOTCst 3KCIIOATAUHOHHbLIC 3aTachl HOA3CMEbLIX
BOJ IO KaTeropuu Ai.

Ily 1ent  wuHrepmosisuiMu  MmMarepHasicn  HalMOJenuid  MOTYT
ObiTb yTOYHElHbl OPHEHTHPOBOUHBIE 32i1aChl BOJOHOCHOrO TOpHU-
30HTa, a TaKiKe MNPOH3EOAMTCIbHOCTDL MOTOKA MOA3CMHBIX BOX
Ha COCEQHHX, HCHCIMOJL3YeMbIX ydyacTiKax paiioHa, T. €. ycra
HOBJEHbl JJs 3THUX YYaCTKOB 3afacekl 10 KaTCropin B, a
MHOTA M NO KaTeropHu Ae.

[Ipy HCOOXOZHMOCTH pacClWUpeHHd WIM yCHICHHA CyUIC-
CTBYIOLLETO DOJOCHAOKCHUA M3BICKAIMSA J0/IKHBI yCTAHOZHTD
HEHUCIIO/Ib30BAHNYIO YaCTh 3alacoB INOA3eMIBIX BOJ Ha yuacTKe
CyHIeCTBYIOILHX BOJ1032a00pPOB M B CJayuae HX HCIOCTaTOU-
HOCTH yKa3aTb JApyrHe BoL000CH. bHBIE YUaCTKH 1A 3270KeHHs
HOBBIX B0,102a00pOB.

Pexuy peicTByolnx B0A03adopoB <CObIYHO He HabTO-
HaeTcsl, SKCHepHMeHTaAbHbIC K€ HCC1e10BaHuA B0103a60UpOR
BeCbMa 3aTpynHeHbl. [Jo3Tomy moJcycTsl 3amacoB B palion:
JelcTByloUIMX EB0103a00p0oB H pellerde BONPOCAa O BO2MOMK-
HOCTH paculupeHus BOJOCHAGKeHus1 TpelywoT BCakHH pas no-
CTaHOBKM BeCbLMA CBOeo0pa3HbIX M OPUTHHAJLHBIX HCCIe10Ba-
HHH, MOTOIHKa KOTOPHIX eule He pa3paGoraHa.



BTOPAS YACID

I VIAPOTEONGT HYECKGE HPOEKTUPOBAHUWE
BO iUSABO?uB
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Fnasa IV
OBLH{HE DOJROMEHUA
1. IpenBaputeabtsie 3amMeyaHust

[poexTtuponanue Boa03aGopOB, 3KCNJIOATHPYIOUIHX IMOJI-
3CMHbIE BOAbl, TpeOyeT yd4aCTHsi B HeM [ABYX, LOBOJBHO pas-
NHYIBIX 10 CBOCMY NPOQHIK CHNeNHATHCIOB, a MMEHHO: CTPOH-
TCJISN-BO/IOCHA0KCHIEB ¥ THIPOreoJIoroB-usbickaTe ed. ¥ua-
CTHC TH/1pOreo,iorod B INPOCKTHPOBAaHAM BOA03a0OPOB 3aKJIO-
YaeTCst B TOM, UYTO IIpH MPOBEASHUHM TI'HAPOre0JOrHYecKiX
M3bICKAHHI H3bICKATeILCKOH  OpraHM3amUci  OJHOBPeMEeHHO
NpOHM3BOANTCA paloTa 10 TaK Ha3bIBAEMOMY <I'HIAPOre0JIOTH-
UCCKOMY [POCKTHPOBAHMIO». B CoCTaB rHAPOTe0.JOTHHIECKOro
MPOEKTHPOBAHHST BXOAUT: a) BLIGOD ydaCTKOB JJs pa3MellieHus
Bog03abopoB, 6) o0OCHOBaHIE KOHCTPYKTHBHBIX THIOB BOJIO-
3a60poB, B) THAPOreoJOrHYeCKHEe pacyeThbl N0 ONpejelieHHIO
KOJHYCCTBA, B3aHMOCBA3M U IIPOH3BOAHTENHHOCTH BOL03a60-
poB, r) yc CTAHOB.IEHUE 30H CAHHUTApHOW OXPaHbI H T. I

I'naporeosioruyeckoe  NPOeKTHPOBaHHE  SABJAETCS  JHUIb
THAPOTCOJOTHUECKOH peKoMeHJauneff H OTHIJAbL He 3aMeHseT
CTPOHTCABHOIO TIPOEKTHPOBAHHSI, BBLINOJHACMOIr0 B IPOEKTHON
OpraHulalliM  CHEHUAJUCTAMH-BOJ0CHAGKEHIIaMH, € Y4eToM
BCEX TEXHHKO-IKOHOMHYCCKHX M TIPOM3BOJCTBEHHLIX OCOGeH-
rocrell npoeKTupyemoro oObeKkTa. [‘HiaporeoJsioruyeckoe Ipo-
eKTHpOBaNiiie TMNPOBOAUTCH OOLIYHO II0C/AC OKOHYAHHUS Kave-
panbHOl o0paloTKH MaTepHa 0B THAPOre0JIOTHUECKHX H3biCKa-
HUfl ¥ sIBAAETCS Kak Obl 3aKTIOUHTENLHLIM 3TaloM IIPHd €OCTa-
BIeHHH THAPOreoJorHuecKoro otTyera. BiloaHe nejecoobpasHo
Tam, rje 3T0 BO3MOKHO NO NPOM3BOACTBEHHBLIM M Opranu3ia-
IIMOHHLIN VCIOBHSL, BLITOJHSATD THAPOr€0JOrd49eCKoe NPOgKTH-
pPOBaHIC Kak 4acTh OOULEro NpOCKTa BOJIOCHAOKeHH.

2. 3Tanbl 4 3NCMEHTH NPOEKTHPOBAHHS BOAC3a6OpPOB

IlpoekrHposarue BOA03ab60pos B COOTBETCTBUH C CYILECT-
BYIOILUMH TOJ0OXKEHHSMH Pa3buBaeTcs Ha caeAylollie cTaAlu:
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a) NMpocKTHoOE 3adaHuce, 0) TEXHMUYECKHH MpoeKT M B) pado-
UHE UCPTEKH.

KpoMe Toro, npl paciuupeHny, PekOHCTPYKUIHM H BGCCTa-
HOBJICHHH CYLLeCTBYIOUIMX BOJ03a00poB, a TakKMKe IIPH COoCTa-
BJEHHU TIeHepaJbHLIX CXeM IL1aHHDOBKH TOPOJOB I Haceel-
ILIX MECT MOMKCT BO3HMKHYTb HCOOXOAHMMOCTL B IIDOCKTHBIX
paspaoTKaxX, HC YKJAAbiBAIOUiMXCHA HH B OANY H3 YKa3aHHbIX
CTajH.

[ini1 pacridpenud, pPeKOHCTPyKUII H BOCCIAHOBJCHHH Cy-
HIeCTBYIONNX B0103a0opoB, a TaKzKe IPH YyCTPOHCTBE HOBLIX
B0/103aG0opoB B CPABHHUTELIIO XOPOLIO H3YUYEHHLIX B THIPO-
Te0/IOTHYeCKOM OTHOUICHHM palioHax Npejciasisercs BIOJHe
1e;1eco00pasilLiM, MHUHYS CTa/jA1I0 NMPOECKTHOTO 3ajaHUs, He-
IOCPEICTLCIIHO paspaOaTusaTL TeXHIYeCKHe TMpoeKkTel. Bo
MHOIHX CJyuyasiX, KOTJa INPOeKTHPYITCA HeGoJbliMe BO/103a-
Gopal, HeT TaKXKe HCOOXOAMMOCTH OTHEJATh COCTaBJ/eHHE pa-
GoYynx YCpTEXKCH OT TeXHHUecKoTo IpoeKra (TexHo-palouuii
POEKT).

IipoekTHoe 3ajganue pa3pabatbiBaercd B COOTBETCTBHHU
C MMPRKTUBHBIMHM YKAa3aHHUAMH 3aHHTEDeCOBAHHOH OpTaHH3amMU
Ha OCHOBe MaTepHa.l0B, NO.Iy4eHILIX B pe3ysbTare NposepeHHs
npeJBapUTebHbIX M3bICKaHHH.

B npoexrtioym 3agaHuM AOMKHLI OLITH pa3pelieHs! cJaexyio-
liHe BONIPOCHI, OTHOCSL{HECHd K KOMIETEHUHH THAPOTreoJoru-
4CCKOro IPOEKTHPOBAHHUA:

a) ruaporeosoruyeckoe 06CCHOBAaHHE BO3MOXKHOCTH H LeJe-
COOCPA3HOCTII NOJdYyUeHHd B gaHHOM pafioHe moTpebHOTO KOJH-
yeCTBa W KadeCTeBa NOJ3eMHBIX BOJ AJA LeJel BogocHabxKeluns;

6) BpibGop HaunboJsee BOMCOOMALHOIO H ynoOHOrO AJg TO-
CIDOGUKM BOLO3200POB yuacTKa,

B) BLIGOP KOHCTPYKTHBHOTO THIA BOJ03aGOPHOro COOpyXKe-
HHS, OTBCYAIOILETO THAPOTEOJIOTHYCCKEMM M APYruM ocobeH-
[IOCTSIM Y4acTKa;

T) YCTaHOBCHHE TNPHMEpHOro pacnoJoKeHus BC.L03a00p-
HBIX COOpDYKEHHH B IJaHe U BLIOOP IIYOMHLI MX 3a/J0XKeHHS,
OTBEYAIOUIMX THAPOTeOJOTHUCCKHM YCJOBIAM YUYacTKa;

J) THApoOreoJoruyeckoe o0OCHOBaHHC 30H CaHuTapHoOi
oXpaHpl B0703200poB.

Texnnueckuii RPpocKT pa3pabaTeiBaerTcsl Ha OCHOBE yTBep-
JKJAZHHOTO COOTRETCTBYIOUIHMH HMHCTAHIHMSAMHM TPOEKTHOrO 3a-
NAaHUAg U JAOTOJHHTEILHBIX MaTepHAaJOB U3bICKaHHH.

B TexHHuecKo: TNPOEKTE TNO INPHHATOMY BapuaHTy npu
VHaCTHH THAPOTe0Jora:

a) yTOYHseTCA pacroJjioKeHHe BOAO3abopa B TNNaHe;
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0) JAaCTCR BLICUTHOE pCuUICile, T. €. YCTAaHaB1HBAIOTCA
OTMCTKH M TAYOHHBI 3as0Kelus Bojoszabopa, IOJOXKEHHE ero
30/ONPHENHON YacTH H T. A.;

B) pa3palaTbiBaloTCA KOHCTPYKILHs BOAo3adopa U Cnocobul
npon3sojicrtea palor;

') TPOU3BOISITCH DACYETb M0 YTOYHEHHIO IPOH3IBOAHTE]b-
loc11 Bojo3afopa, onpele/clitg er'o BoJ03axBaTHOl H BOLO-
[IPOTIYCKHOfi  CMIOCOOHOCTH, YCTaHOBJIEHHIO OTMETOK JHHa-
MIMCCKHX  YPOBHeH, BBISCHEHHIO B3aUMOBIIAHNA  BOJO3a-
30poB U T. I;

j1) YTOYHSIOTCH 30HLI M MCPONPHUATHS RO CaHATapHOH OX-
paue BOA03a00pOB M 3KCILNIOATHPYEMOIO BO,JOHOCHOIO TOpH-
solrra.

CoaepxaHue paGOUYHX depTexeH sBisgercd ouenul-
NLIM M yYaCTHsI ruaporeosiora obbiano He tpebyer. Jlumib mnpu
COCTUBJACHHH palouHX UEPTezKeH KpynHbiXx BoZ03a00poB B TeX
CayHdSIX, KOTda BO3HHKAeT HCOOXOAMMOCT B YyTOYHCHUH H
LpOSLPKE  HEKOTOPBIX TOJIONKEHWH  TEXHUUECKOTo YIPOEKTa,
ciapisiM o0pasodM B 4aCTH SKCHJA0ATALMONIHBIX HArpy3oKk H
pezKiMa B0403aCOPHBIX COOPYIKEHKI, HEOOXOAMMO YyuacTHe
Ui, 1pOTE0A0ra.  STH  YTO4YHEHHA TIPOH3BOAACCT HA OCHOBE
MarepHaJoB TH/APOIeOJIOTHUeCKHX HalJIOZeHHIl 3a pa3melle-
liHen, CTPOUTEALCTBOM M 3KCIVIOATaLHed BoJ03abopoB Nepsoi
OYCPEIH.

Ilpn paspaboTke remepaJbHbIX CxeM IJIAHKPOBKH TOpPOAOB
H LICCEJICHHBIX MECT IIPH YYaCTHH THAPOTE0N0ra OCBELLAIOTCS
<. 1YIOUIHe BOMNPOCH BOJOCHAOMKEHHUS 33 CYeT IO0A3EMHbIX
8O

4) HCTOYHHKH MOA3EMHLIX BOJ U HX COBpeMEHHOE HCHO0JL30-
BaHHC;

() T¥nbl  CYULeCTBYIOWHX BOM0O3a6OpOB, HX COCTOsiHHe,
[ POUH3BOAWUTEABHOCTL U T. IL.;

B) o0UlHe NpeAllOChLIKH K pPacLIMPeHHI0 H PEeKOHCTPYKLHH
CYUICCTBYIOUIMX BOA03a00poB HAM K YCTPOHCTBY HOBBIX;

I') HanpaBJeHHe MEpOTPHUATHII 1O PpAacCILUPeHHI0 H PEeKOoH-
CTPYKLUHUY CYLULCCTBYIOUIUX BOA03a00OPOB, a Takxke paiioHs
pu3MCIUeHEA HOBBIX BOJ03a00pOB;

J) KOJIHYECTBO HOBBIX BOJA03a0O0OpOB, UX TUIN M NpHMepHas
L OM3BOAUTEbHOCTE.

Iipn cocraBieHHu reHepasbHBIX CXeM, NPOGKTHbIE paspa-
GOT1l MO BOJOCHAOKEHHIO HOJKHb OBITHL TECHEHLIHM obpa-
20 YB3aHBI C INEPCHEKTHBHBIM PAa3BHTHEM Topoja HJIH Hace-
JICHHOTO NMYHKTA ¥ €ro KOMMYHAaJbHOI0 XO3sHCTBa.
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3. BoliGop yuyacTKoB aAs 3aJI0XEHHS BOX03aGopon

Buifop yuactkoB ana 3anoxenus Bono3abopos omnpese-
JS€TCS B OCHOBHOM T€0JIOTO-THAPOre0JOrHueCKHMH YCJIOBUAMH
paHona.

B palionax, xopoumio u3y4eHHLIX B THIPOTEONOTHUUYECKON
OTHOWICHUH, HPH TNPOEKTHPOBAHHM HeHOIBIINMX ROA02a00D0B
3TOT BBHIGGD BO MHOTHMX CJYy4YasX MOMKET GblTh TMPOH3BETEH HA
OCHOBAHHMM HMEWIIUXCA MaTepHasNoB M OCMOTPA yuacTKOB
B Harype cCHeluaJHCTOM-TUAporeojoroM. B €oIbUIMHCTBE XKe
cJyyaeB, B OCOOEHHOCTH IIpH TPOEKTUPOBAHHH KPYMHHIX BO-
J03a60poB, AJs oO0CHOBaHHOro Bbi0opa yuaCTKOB HUX 3a.70-
JKEHHS [POBOASTCA COOTBETCTBYIOUIHE T'HAPOreONOTHUECKHE
H3blcCKaHug. [HIporeosiornueckue NPeANoChbLIKH st BEOOP?
MCTOYHHMKOB TOA3EMHBIX BOA H pasMellleHuss Bojo3alopos, a
paBHO M 3JIEMEHTHI THIPOTeoJOrHUeCKOro H3Y4eHHS y4acCTKOD
MX 3aJI0XkKeHHs ObIJM OCBeleHsl BHIUIE.

IlosToMy B Hacrosuied rjiaBe pacCMOTPHM TOJbKO HEKO-
TOopble OOILMe MNOJIOXKEHHS, KOTophle HeoOXOAMMO YYHTLIBATH
fIpM BbLIOOpE y4yacTKOB JJs 3a’J0zKeHus roflozabopos. Ilpexkie
BCero OTMETHAl, 4TO NPH MNPOHAX PaBHLIX YCJAOBHIX Npennou-
TeHHEe CJeJyeT OTAaBaTb YyuyacCTKaM:

a) HauBoJiee 6JM3KO PaCHOJIOKEHHBIM K MecTaMm Tnorpebe-
HHSI BOJBI;

6) obnataronium Haubo.blrell BOLOOOHILHOCTBIO M JOMY-
CKaWHUM 3abop noTpebHOro KoJHYeCTBAa BOJABl MPH HaWMeHb-
[UHX 3aTpaTax Ha CTPOUTENILCTBO BOM03a00pPOB;

B) MMEIOIIHY HH3KHE OTMETKH MOBCPXHOCTH 3€MJIM B MECT?
pacnoJIcsKentisi B0a03a00p0OB  KaK HaloUIHM HAUMEHBHIYIO CTPCH-
TeJNLHVIO CTOHMOCTb ¥ ODJETUaIomiuM H3BTEUEHHE BOMBI U3 BO-
J103206CDOB U NPOKTATKY CCOMUHUTENBHBIX JTHHUHE MeKNTY HHVU;

r) obecrevHBatomiuM  1aHGoTee  BRICOKHE AHHAMHUPCKHC
VPOBHH KaK VIEWCRIAIOWIYM 3IKCTIFOATAITHOHHBIE PACXOTL O
MoabeMy BOMBI U3 B0OT033a0000B U OO0 TRTYAIOHIHA TINHMCTINTTN
H3CGCOB ¢ 6oJee BBICOWHM KOXDHIIMEHTON [OTe3Horo nei -
CTBUsI (HATIpMIED TIDUMENCHUC H2HTPOOCIKHWX HACOCOB B 6ypO-
BbIX CKR2XHUHAX H B ITAXTHEIX KOMOTIAX):

) ofecneurPadIiUyM  ROMOMKIOCTH JICTKOTO H  VAOSNOTO
paclupRCrig  BOTOCHAOMKEHMS TIPH  TOCTEJVIONeN Pa3BHTHH
ero HJA VCTPoHCTBE HOBHKX AONOJHHTETLHBIX BoA03a6opos,
PacrnoJloKeHHbIX B UHOM MECTe;

€) Hr2aTOTNEgeMBIN NMARQTRORKMAH BOTAMU HWIn (npu  He-
BO3VAXEQOCTH H3BEWaTh 3TOT0) TNCOVIOMUM NS OGRATORKRA.
i, OfCHIMKH M T. 1. HauMeHLIUHX 3aTpaT CpeiaCTB.
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[Tpn pasisemenns Boro3a60poB A X034HCTBEHHO-THThLE-
BOTO BOJOCHaGKeHHs cieayveT u3leraTbh yyacTKoB ¢ GakTepHo-
JIOTHYSCKUM 3aTps3HouMeM, Ha KOTOPLIX OpraHu3alHs 30HEH
CaHUTAPEOH OXPaHBl MOMXET BCTNETHTb HONIDEO O THMEIE 3aTDVL-
Henusa. Kpovie Toro, mpn Boifope yuacTKOB 15 32J0XKerHs
BON03200pOB JOMKHBI OHITH YuTeHE ocolwre TpeGonanus [IBO
B YaCTH: 3aUIUTH BOT03a00D0OR OT BORIVOIKHOTO TPOHHKHOBC-
Hust OB ¥ MCKyCTBeWHBIX GaKTePHOIOTHUICCKHX 3ATDS3HeRHH,
vacficTBA MacKHPOBXKY, MAaHERDEIHOCTH IIPH  aBapusx  (BO3-
MOXHOCTL AVO.IHpoBaHHA BO#03a0OpOB), PacCpelOTOUYCHHOCTH
B30103a00poOB MU T. I

[Mpaktnueckn HafiTy Takofl yuacToK. KOTOpHN oTBeuas Obl
BCEM ONTHMAJbHBIM YCJOBHSM, BeChMa TPyaAno (HIH A3Ke He-
BO3MOXKHO), IOSTOMY KPVT BO3MOMKHBIX HCTOYHHKOB BOJOCHAO-
JKeHUsT TIOCTEIIeHHO CVIKAeTcs 3a CueT 0TKala OT SBHO He
npHeM/IeMEIX BapuaHTOB.

B oraedbHLIX CayyasX, HANpHMED MNPH HAJIHYHM BIIOJIHE
N0GPOKAYeCTBCHHBIX M BOAOOOHMEHBIX BOMIOHOCHEIX TOPH3OH-
TOB HJH K¢ NpPH HaJHYHK B paioHe TOJIBKO OJHOro MNoaaeM-
HOrO HCTOYHHKA, BEIGOD MeCTa pacrnoJo’keHus Bojo3abopa
3HAYUTEJLHO YIPOLIAeTCs BBHAY SBHOH OeCCIIGPHOCTH MM XKe
BLIHVK IEHHOCTH JaHHOrO pelleHHs.

ITpu BpiGope Y4YaCTKOB IS 34JI0XKelHs BoR03abopoB cne-
JAyeT YYHUTHEIBATh Takxe H ocobble YCJOBHS 3ajeranus MNoj-
3eMHLIX BOJ, @ HMEHHO:

a) npu Haanuku TOpdsIHNKNB, G0OJOT. TPVHTOB oboraiuert-
HEIX COJIIMH JKeJjie3a, Mapranila g T. M., NPUCYTCTBHE KOTO-
PHIX MOMKET OTPHIIATENbHO CKA3aThCA Ha KAYECTBE BOMM, BOJO-
3a60pel HeOGX0AMMO VAANATL OT HHMX HA J0CTaTO4HO Gosblioe
paccTosHHE;

6) paBueM o6pa3oM BO03aB0DE! JOMMNHE! OBITE OTPAXKICHI
OT 3aCoJieHHsl Kak 6Jaroaans NoJcOCY BOJAB H3 IpYyrux Gogsee
MUHEpaJU30BaHHBIX TOPU3OHTOB, TAK M CO CTODOHBl MODS
(B cavuae pacnioJioxeHHsT BOAo03a6opa HAa MOPCKOM ToGe-
pexne);

B) TPH pasMellleHHH B0JA03a0OpPOB B KapCTOBHIX palloHax
ONpelesIAIoNINY YCAOBHEM MJ7 HX 3aJ0KEHHs SBJACTCS BO3
MOMXKHOCTb 00eCTeueHHsT CauHTApKOil 0Xpadw HCTOUHMKA (774
caydast XO3sfiCTREHHO-MHTLEBOro BOAOCHAGKEHMA).

Kponme Toro, B HeXOTODPHIX palioHaX WPH paszirelleHud BOLO-
3a60pOB CcaefyeT VUHTHIBATH CEMCATHUHOCTh, HAMHYWE H yCJOo-
BHAL TNPOXOIMKJACHHS TPA2EBEIX NMOTOKOL, MCCTOTOJOXKEHHE TIpfl-
3eBbIX BYJKAHOB H T. IL
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4. OcHoBHbie BHAEI ROA02aGOPOB H VCIOBHUA MX NPHMEHEHHSH

Jna skeroatalliiy med3eMHBIX oI MPHAMEHTIOTCd Clelylo-
UIHe OCHOBHBIE BHIBl BCI03200pHRIX coopvixkchHii: 1) BepTH-
KAJbHbIe  BOA03a00pel; 2) TOPH20HTAJBHLIC BOJLO2a(0ODLI
3) KanTaXku BBIXOJOB TOT3EMHLIX BOT.

Beptukasbueie BOJ03200phl HAXOIAT HanGolee WIKPOKoe
paAClipeCTpaHenre B TNIpaKTHKe BoTocHAGKen . DToT  BHJ
30/M103a00pOs B YCTOBHAX OTHOCHTEALHO TWIVOOKOTO 3a7CTaHus
NOJI3EMHBIX BOJI B DOJIBITHHCTEE €1y4aeB ABagCeTCs ¢ IHCTBCHHO
npuMeriveig, JLas adderTunHOro npuNernieid RePTHKAILHDIX
B0A03a60poB HeOOXO T4 0, uT00L BOTONUOCHLI TODU3ONUT 3a-
Jera’l OoT DOBepXHOCTH sevu Ha rnybure 7—10 0 1 uved
MOMIHOCTh He Meree 2—3 . Beptukaspunie Bol103a00pH
HEOOXOIMMBl TaKXKe M npU 3TaXKHOM 3a.TeraHld BOJIOHOCHOTO
FTOPH3OHTa, T. €. MPH 3KCILIOATAUHH HECKOJbKHX BOTOHOCHBIX
TOPH20HTOB MM OTHOTO, HO nperacTanisioniero coboifl yepepo-
BaHHE HECKOJILKHX BOTOHOCHLIX H BOMOVIODHBIX TPOCTOEB.

[opusoHrtaibHbie BOoA03a60OpHl HCNECOOOPA3HO NDUMCHSATH
npu HerayGoKOM 3a7eraHuy BOJIOHOCHOTO TFODHM30HTA (MOpsTKa
§5--8 ) u HeGoawwo# ero nomnocry (10 2—3 ). B ycaqo-
BHAX HErJIy0OKO 32JCTAIOMIMX NOM3CYMHBIX ROI, NPHYPOUEHHBIX
K TPELIMHOBATHIM TMOPOAAN, IBHUMKEHHE B KOTOPLIX NMPOHCXOIHT
OTHENBHBIMH CTPVSIMH, € TOMOUIhIO TOPUIOHTANLHBIX BOHO03a-
60pOoB BO3MOXHO OCYIIECTBHTb TOUTH NOJHBI NepexpaTr mno-
TOK@ TNOMA3EMHBIX BOM, YETO HeNb3f JNOCTUTHVTh MIPHVIEHSHHEM
BEPTUKANBHBIX BO03a00ODPOR. TOpusoHTAIBHBIE BOMO3aGOpH!
JaroT BecbMa Xopourmil ahCKT B Tex cavdasx, Korjaa Heo6Xo-
JHMO TIPON3BECTH MepexBaT MOTOKA MOJ2EeMHbIX BOA HA 3HAa-
YHTeJALHOI [IHPHHE npH HeOoThIOH €r'o MOIIHOCTH.

B aocTax ELIKTMHHBAHMS BOMOHOCHEIX TODM20HMTOB B CK.JIO-
HaX OBPaXkHBIX 63a7ICK M PEUHBIX ICJAUH, a TAKIKE Tam, rie He-
ravBoKO OT TOBEPXUOCTH 2eMIH (70 2—3 a) 3a71eraiot BOXO-
HOCHBIC TODH30HTHL, 06ManABIHE HANODOA, 32600 BOTH MOXKET
OBITH OCYLIECTBJIEH MYy TeM YCTPOHCTBA KanTaXHbIX COOpYKeHHH,

Fopusouranbubie BOM03a00OPE H KanTaxKHbe VCTROHCTBA
TPUMEHUMBI, [VIABHRIM 06Gpa3oM, B He60s1I0M BOLOCHAGKCHHH,

5. KoOHCTpYKTHBHEIE THILI BoJ03aGopoB W HX BHIGOD

a) Beprukanbubeie BoOgozabopu

B KOHCTPYKTHBHOM OTHOWISHHU BepTHUXAJBHBIE BOM03280DHI
paspensiorcss Ha: a) GypoBble cKBaXkunbl (#Haue TpyGuarbie
KOJIOAUB) U 6) WIAXTHBIE KOJOIIHL.
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BypoBele cKBa)KHHH SBJASIOTCSH HauboJee YHUBEPCAJbHBIM
KOHCTPYKTHBHBIM THIIOM BOZN03a00DOB IDH 3KCNIOaTaUMH MOML-
3€VHBIX BOJ — UX BC3MOXHO IDUMCHATh MNPAKTHYCCKH Ha
qolvio HeoGxozuMyre Tayfuuyv. 3ToT THN Bojo3abopa ob6aa-
IAeT JTOCTATOYHO BHLICOKOI NMDOU3RONNTENLHOCTBIO H HaHOoJee
NOJHO OTBeYaeT CAHUTADHLIM TPeOOBAHUAM.

ITpuricHcrMe 1axTiRIX KOJ0TUEB OrPa2HHUEHO MaKCUMalb-
wolt rovounolr 40—50  a; BooCOHIe 2Ke HX pPeKoMEeHJAVeTCs
yCTpauBaTh JHWb AJ5 3KCIIOATAUHM OTHOCHTRJIBHO Maaolpo-
U3BOJHTEIbHLIX H HerayGoKo 3aJjerarmuluxX BOIOHOCHBIX TODPH-
30HTOB (08biyHO B mpegpeaax 10—20 ). IHaxTHbie KOJ0OALL
GoJiee ys3BHMBH (IO CpaBHEeHHIO € OYpOBHIMH CKBAXKHHAMH)
B OTHOMIEHHH NMPOHUKAHHS B HHUX TNOBEDXHOCTHBIX 3arps3HeHU.

OGnacTe NpUMEHEHHS MX OTpaHHueHa, TJIaBHbIM 06pasoN,
He6GoabliyMy  BoJIC2ab0paMM, YCTpPauBaeMbBIMM B CeJAbCKHX
MECTHOCTSHX JJs BOJOCHAOMKEHHSA KOJIXO30B, COBX030B, MeJ-
KHX NPOMBIIIIEHHBIX NPERNPHATHH U T. M.

6) F'opusounraabuble BoAO3aboOpH

Fopusonranbubie BOA03a00DB! pa3fesfioTess Ha CJeAYIOUIHe
KOHCTPYKTHBHbBIE THITBL:

a) Tpaumefusie Bono3abopel (UleGeHuaThie W TpPyOuUaThie);

6) raanepefinbie Bor03a6ophl  (coOCTBEHHO BOJOCOOpPHBIE
rajanepet, BOJ0cOOpHbIe UITOJNBHU);

B) KSIpH3bl — NIpeJCcTaBsionHe KOMOHHAIIHIO BOLOCOOpPHBIX
WITOTeH W UIAXTHBIX KOJOIUEB.

‘Prifop THnma ropusoHTambHOro Bo103abopa olpeaensercs,
rJaruet  o6pr2oM, TJAVOMHON 3aneraHds IOA3eMIbIX BOA H
XapakTepoM BOAONOTPebieHUS.

[leGenuareie BOAO3aGopbl, fapiasdck Haubo.ee TNPHMUTHB-
HBIM B0J103a0OPHBLIM COODYIKEHHe M, MOTYT HaXOJHTb TpHMeHe-
HHE JHIb TPU HUCTOJIL30BAHUM HETAVOOKO 327er20IUX TOJ-
3eMHB'X B0 (J10 2—3 M) OT JIHeBEOHW IOBEDXHOCTH, TIPEUMY-
UIECTBOYHO AJS BPEMEHHB'X M CTPOUTETLHBIX BOJOIIPOEQNOB.
Tpv6uareie B0103a00phl, s8aASCH Go07T€e COBLPHICHHLIM POJO-
3a6NDHLIM COODYIKEHUEM, MOTYT IIDHMEHATHCS M 15 TOCTOSAH-
HOTO, HO CDaBHHUTEJILHO MeJKoro BoomoTpebutens npu Gonee
ravEOKOM 3a71¢TaHUM TMOJA3eMHbIX BOI (mo 4-—5 at OT mHeBHOII
IOBCDXHOCTH).

Chenyer OTMeTHTb, 4YTO BOL03a(0Dhl TPAHIIEHHOIO THUla,
3KCMJOATUDVIONIME caMble BEPXHHE BOMAOHOCHLIE TOPH2OHTHI,
BO MHOTHMX cJyvasX HaioT BONY, He BIIOJHE OTBeYaIOULVIO
CAHUTApHLIM YVCJIOBHSM (B OTHOWeEHUH OGaKTepHOJIOTHYECKON
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3arpA3HEeHHOCTH), a MOTOMY AJf XO3THCTBEHHO-IHTEEBOTO BO 10~
cHabXKeHHs He Bcerjga MoryT ObiTh HCIIOJBb30BaHLL.
BonocGopusie razieped 4 WITOJIBLHY BO3MOMKHO MPUMEHATH U
AJ9 TOCTOAHHOTQ BOJOCHAGMKKEHHS OTHOCHTENIBHO KDYIHLIX
norpedutesedt BOIbl, HO NI ellle GoJee TIYGOKOM “ATITAHHA
nog3eMurXx poj. [lpuMenenus BONOCOOPHBIX Ta1iCp i orpa-
HHYEHO TJIyOMHOH 3ajerauua mous3eMHniX Bol 5—8 . B rex
cnydasx, Korja [Oom3eMHbie BOJbK 3aJeraioT Ha TrJyOHHe
cBhilie 8 4, a yCTPOHCTRO ra/ieped OTKPBITHIM CIIOCOG0M
npencrasiaser GoJplide TPYIHOCTH, CJIeAVEeT MCPeXOAHTh Ha
ponocOopHbie WTOALHHM. [svOnHA 3a70Kenua BoILOCOOPHBIX
HITOeH He JUMUTHPyeT o01acTb HX TpUMeHEHHS, TaK Kak
OHWH TIPOXOAATCS TOZ3eMHBIM (TYHHRIbHBIM) CHOCOBOM.
Ksipu3w npuyMeHlsored, TJIaBHEM 06pas3oM, s CeJabCKO-
X03HCTBEHHOTO BOAOCHAOXKEHNT U OpOLIeHHs HeOOMbIINX
3eMeJBHbIX YYaCTKCB B MaJOBOIHBIX (MOJIYIYCTHIHHBIX) pafio-
HaX C HEBLINIEPXKAHHBIM 3aJeraHueM BOJOHOCHRIX FOPH3CQHTOB.

B) KanTaXu MCTOUYHHUKOR

KoscTpyKuun xanraxeidl MOTyT GbiTh CaMbiMH pasHooOpas-
HBIMH — OT TIPOCTOH KaMeHHOH HaGPOCKH UM IPOROJBHO-TIONe-
pEeYHOH TpaHIed, 3aNOJHEeHHOH QHILTPYIOIHM MATEDPHAIOM, 10
criennanpHol BONOCOODHOH KaMepnl WM ONYyCKHOrO KOJOALA.
Bribop KoHcTpyKuny Kanraxa ompenessercsd BoJ00OHIbHOCTLIO
KanTUPYyeMBIX BBIXONOB IOJ3eMHBIX BOJ H YCJOBUAMH HX 3a-
Jeranig, a Takxke xapakTepoM Bolonotpebienusa. Kanraxusle
COOpYKeHHs mpocTeiiiiero THNA (B BUAE NpOCTEHIIUX 06JeJ0K,
TpanlieH 3amo/iHeliHp!X (UILTPYIONIAM MartepuaroM M T. IL)
MOTYT YCTPaMBATHLCA TINCHMVILCCTREHHO B KndecTne BoAn3a60-
POB JUJIsT BDEMCHHBIX 1 CTPOUTCIILIILIX BOAONIPOBOICE; KalTaXu
Ke ¢ Kanuralpipivn 061eaKkayy (B BHAE BOTOCOOPHNLIX KaMep,
ONYCKHBIX KOJOMUER ¥ T. M) B Bojo3abopax IOCTOAHHO deH-
CTBYIOLEr0 BOAOCHAGKEHKHA, NPY HAJHUHHM JOCTATOUHO MOII-
HEIX W HaJleKHBIX HCTOYIIMKOB.

6. YcraHOBIeHHe 30H CAHUTAPHON OXpaHb

YeradoBiende 30H capHTapHON OXPAHHI NOM3CMHBIX HCTOU-
HUKOB MHTLEBOTO BOAOCHAGMNeHHA HAXOIHTCS B KOMITETEHILHH
OpraHoB caHHTapHOrO HazA3opa. [lpy TIHAPOreoNOrauecKoM
MPOEKTHPOBAHUH BON03aCOPHBIX COODVIKEHKH ClelyeT orpa-
HUYHBATHCA JUUIb pa3pafoTkoll ofmwxX THAPCreoOTHYeCKUX
pEKOMeHTalHl, yyeT KOTOpPhIX TIPH YCTAHQBJEHHH 30H CaHH-
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rapHoifl oxpaHbl OpraHaMu CaHUTAPHOrO Halsopa ABJASCTCS
0653aTe/bHBIM.

B cawurapmoM oTHOUEHHH BeCh palfioH paclOJONKeHHS
B0J03a00DHRIX COOPYKCHHH, B COOTBETCTBHHM C CVIUECCTBVIO-
muMyu  mogoxenusyu (nmocrarosienue [IMK »w CHK CCCP
Ne 96/834 ot 17/V 1937 1), nvoxer Guith pasfir Ha:

a) 30HY «CTPOTOI'O PEXHIMEY;

6) 30HY «OrpaHUYEHHI»;

B) 30RHY «HaGAIOIenH»,

Ilpu ycranoBdenun rpasHnil M pa3vepoB 5THX 30H HCobHXo-
ZHMO DPYKODOIACTBOBAaThCH, IIaBHbLIM 006pasonm:

a) pesbedOM MECTHOCTH H XapakTepoM H3Pe3aHHOCTH ero
runporpapuueckoll CeTnio;

6) reo/IOTHUECKHM  CTPOGHHEM ¥ THIDOreoJorudecKuMu
ycrosusivy - pafiona  pacnosioxenta Boxozabopa  (xapaxrep
HanJIaCTOBaHHil MOPOA, CTeNelip HX [IDOHKIIACMOCTH M MOIL-
HOCTh; YCAOBHS 3aJIeTaHus, MUTAHHA W JADeHaxa TOoA3eMHbIX
BOO H T. N.);

B) XapaKTepoM 3aCEJeHHOCTH M TPOMBILIIEHHOLO Pa3BUTHS
pationa.

ITpn skcnnoaTauuu rayboKHX apre3manckuX 501 ¢ oTAa-
JeHHO! 06,1aCTbIO NHTAHUA O06bIUHO GLiZaeT A0CTATOUHBIM Orpa-
HIIYHTBCA YCTAHOBJEHWEM 3C0Hbl «CTPOrOTO pexkuMmas B IIpejc-
Jax yuacTKa pacuostoXeHust camoro Bonosafopa. B stoa
cydae Hano0HOCTh B BbITEJIEHHH BTCPOH U TpeThbell 304
OOBIUHO He RCTpeuaeTCs.

Ilpu 3xcitoaraupn Heray0OKO 3a/eraloniux apTesHaAHCKHX
HJU TPYHTGRLIX BOT M OTCYTCTBUH HAJEKHON H30JALUHH BOMO-
HOCHOTO TODH30HTA OT IIOMAJ4HUS B HErO TTOBEPXHOCTHHIX
3arpsI3HEHMIT, B 30HY «CTPOTOrO DEIKUMAY» JOMKHBI ObITh BKJIO-
UeHbl HC TOJBKO CaMH BON03a6OPH, HO U HCMOCPEJICTBEHHO
npHIexalye K rojso3abopaM VUaCTKH, HA KOTOPHIX 10 penbedy
MECTHOCTH U TeOJOTHUeCKUM YCAOBHAM CTelVeT ollacathesd
YCHJICHHOTO 3arpsi3eHHss BOJOHOCHOTO TOPH3OHTa (Hampumep
VTOHEeHHe H/H [0JII0e HCUe3HOBEHHE MOKPORHOTO YexJja, mnepe-
X014 CVIJIHUHUCTHIX OTMOXeHH{l MOKPOBHOro uYexmaa B Jerkolino-
HUIlaeMbIe 3ePHHCTBIC OTJIOXKCHHA # T. 1.). B 3o0my «crpororo
peXuMa» oM bl 66Tb BKJIIOUEHB! U BCE GIH3PACTOIOKEHHbIC
HACEICHHDBIC TYHKTH! U NPOMBILIIeHHBIe Tpe1npusTas. OrrateH-
HblE HACEJIEHHBIE TYHKTHI H TPOMBIIIJIEHHBIe IDE ATPUATHS, HaX0-
NSIHecs OT Bojle3alopnB HA PacCTOSHUU 1—3 KM, TOMKHB
OBITE BKJIOUEHB! B 30HY «OrpPaHAUeHHI», a BCsT OCTajbHAs
nronianb B 3THX TpelliedaX — B 301y «HabmoneHuil». JTH pe-
KOMEHJallUN OTHOCATCS K BONOHOCHBIM TOPH30OHTAM B Iecya-
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HEIX [OpPOAAX, AJS TPeluWHOBATHIX Ke MOPOT 30HB OrpaHHdge-
Hull ¥ HaGmiofeHul pacilUpsoTCa 10 3—9 KA.

[Tpu HanMuuu TUIDABJIMUECKOR CBSI3H 3KCILTOATHDPVEMOro
BOLOHOCHOTO TOpPH30HTAa C BOJAMM OTKDBITHIX BOJIOCMOB
A0JxHa ObITh YCTAHOBJCHA 30HA «NHab/IOJICHUA» 32 CaHHTap-
HbIM COCTOSTHHEM TIOBEPXHOCTHBIX BOI.

[Ipy ycranomRJIeHHM TpaHHIl CJelyeT HCXOJHTh HE H3 Teo-
MEeTPHYeCKHX (GOopPM BhiaesdeMbiXx 30H, 4 PVKOBOLCTBOBATHLCH,
rJiaBHBIM ofpasoM, penapedolr MeCTHOCTH, Te0Joro-THjporeo-
JOTHYeCKHMH VCJIOBUSMH palioHa H pacnoIoKeHUe HCTOYHH-
KOB BO3MOXHOIG 3arps3HesHd NMOJI3eMHBIX ROI.

Fnasa V

BYPOBBIE CKBA)XHHD!

1. O6uuHe 3ameuyaHud

Konerpykuuu U crnocobsl GypeHus O6YpOBBIX CKBaXHWH L4
5KCAN0ATADHH MOA32MHBIX BOJA 3aBHUCAT OT reoJioro-JAHTONOTH-
ueckoro paspesa pafioHa, rJVOHHLI CKBAXKHHbBI, KOJHYECTBA
BONOHOCHBIX TOPH30HTOB U TIPOEKTUPVEMOI'0 TUMMA HAaCOCHOTO
oGopvnosamnyus. [lepen nmpuctynow x OypeHHIO Ha OCHOBaHHM
MaTepHaJIOB THAPOreoJIOrHueCKHX H3BICKAHHIT COCTABJARTCH
MPOCKT GVPOBOH CKBAXKUHBI, B KOTOPOM [LO.TAKHbl COTEPKATHCS
CJeOVIOUINC CReleHHs:

1) riyGuHa CKBaXKHUHBL

2) reosOro-MMTONOTHUCCKUHA pa3pe3 CKBaKHUbIL;

3) ray6una 3ameraHud, MOUIHOCTL M CTATHYECKHE YPOBHH
BOJIOHOCHRFIX TODHM30HTOB, KOTODBIS OVTVT NNOHTEHB CKBaXH-
HOMl, a TaKKe THI TNOA3eMHLIX BOA (IPYHTOBBIE, HATIOPHBIE);

4) pauanLbHBIT U KOHCUHBIL JManeTphl CKBaXKHHBI;

5) nMHaMeTphl M TOJOMKeHHe ofCaiHbIX TPyO I Kpernse-
HUSl CKBaXXUHBI;

6) H°0GXOMUMOCTh M CHOCOo6bl H30JIHIKE NPOMEIKYTOUHBIX
BOJOYOCHHIX T'OPM3OHTOR;

7) noJioxeHue GuIbTpPa, €ro JuayeTp, AJIUHA M KOHCTPYK-
nus;

8) ykaszamn@sl 10 OpraHu3amHd M MPOU3BOJCTBY OTNBITHBIX
oTKaueK M oT6OpYy npol6 BOJKl H3 CKBa*KUHBI

9) pexoveHzauuu No Bribopy OypoBoro 000pYHOBaHHA I
cnoccba GypeHus;
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10) momoaHHTENbHEIE VKA3aHUS N0 THAPOTEONOTHUECKUM
HaG.I0EHUsIM ¥ TeO0JIOTO-TeXHHUEeCKOH MOKYMeHTaluHH pabor
H np.

Taxuat o6pa3oM KOHCTPYKUHS CKBaKUHBI M criocob Oype-
HHA JOJHBI ONPEeAesaTbC NPOEKTOM.

Eean poa cocTapsieHMsl Takoro fpoekta HET JNO0CTATOYHBIX
UCXOMHHIX MAaTEepHaJ OB KM €CAH pa3pe3 H BO1000HILHOCTD
TODHBIX NOPOH, @ TakXe KauyeCTBO NOJA3CMHBIX BOJX OTJU-
yaloTcst BoNbiliof H3MEeHYMBOCTHIO, CKBAXKHHA CUHTAETCH pAas-
REJIOYHO-IKCII0ATAlMOHHOH U MoXKeT OblTh BKJIOYEHA B 3KC-
NJI0aTaALHMI0 JHIIbL [OCJEe NOMyYeHHs O6JaronpHATHBIX TAHHHIX
0 KayeCTBe H KOJHYeCTBE IOA3EMHBLIX BOI, BCKPHITHIX H
OTpoGOBaHHBIX B JlAHHOH CKBaXKuHe,

IMTo 3THM npuuyunaM NpoeKT pa3BelOYHO-3IKCHJI0ATALHOH-
HOH CKBamHHB MOMXKET COREpPXKAThb B cefe MO HEKOTOPHIM BO-
MpocaM NpPeLNONOXKUTeJNbHbIE CBeJAEHUS] W JIOMXKEH Ipeny-
CMaTpPUBATbh HEKOTOPLIA «3amac» B rayGuHe 6YPends W Hayalb-
HOM 1IHaMerTpe CKBaXKuHbl, Tak Kak OGypeHUe pa3pelodHO-
SKCILTOATALHOHHBIX CKBAXHH JOKHO COMPOBOXK/AAThCA 60.1ec
TIATELHOH  TeoJoro-THAPOreoJOTHYeCKOH  NOKYyMeHTalHed,
HEKOTopble CIOCOOL GYPSHHA RS NPOXOAKH 3THX CKBAXKHH
HETIPHM eHH MBI,

2. KoHcTpykuHd GypoBBIX CKBaXHH

B KoHCTpYKuHH 6ypoRoit CKBAXKHHBI BHACASIOTCS CAEAYIO-
miue oCHoBHble uyacTh: (puc. 11): a) yerbeBasd MM OroJIOBOK,
6) BONCNPOBOAHAS WM CTBOJ H B) BOJO-
npuemuas vacte (cM. raasy VI).

Dzonobon

a) YCcTbheBasg 4a<Tb HIJH OT O O-
BOK CKBAaXHH b

Bodonaobodnas KoHCTpyKUMA YCTheBOH 4YacTH CKBa-
vacino MAH JOJKHA NpeTycMaTpUBaTh HALeX
HYIO 3aUHTy TIOJA3eMHBIX BOJA OT TO-
BEDXHOCTHOTO 3arpsisHEHMd, TWpPouHoe H
odonpuemngA VIOGHOE 1JSl 3KCMIOATAUHYM COeNHHEHHE

i yacme o5camHbIX TPYS ¢  BOIOMNOIbBEMHBIMH
L TpyBavy HaCOCHOH YCTAaHOBKH.
Puc. 11. Cxena KoH- BonoHenponunaevoctb  coeauHeHHH
cTpyKuuu 6yposon YCThia ‘6_\,’pOBOi'I CKBAXK4YHBl OOCTUTAETCA
CKBAXHHH DM NOMOUIX ABTOTEHHOH CBAapKH, 31ek-

TPOCBADKH, HAaOUBKY XKene3HblM CYDHKOM,
NPOKMAAKH PE3HHOBRIX KOJell B CTAHYThIX gontaMu CThHIKZX,
HAaOHBKH Ca/NbHUKOB M3 ApOCMOMeHHOr0 KaHaTa ¥ T. .
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KoHCTpyKUHA yCTLA CKBAXKMHBI J0JKHA obeclleydBaTh BO3-
MOXKHOCTb PEMOHTA M YHCTKH CKBAXHUIK, NJs HeTalled Xe, He
noAseKaluux pasbopke, KeJaTeJBHO TPUMEHSTH LEMEHTHYIO
3aJTHBKY.

Hekoroprie Tunbl KOHCTPYKUHE YCThs IIOKa3aHbl Ha pHC.
12—15.

B npoekre orojioBka Heo0X0AMMO TNpelyCMAaTpUBATh 3a20p
MeXIy OOCaAHBIMH H HAacOCHbBIMM TpyOamM# W OTBepcTHe BO
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Puc. 12, Yctbe ¢ paspesEmM QaanieM H na-
Tpy6KOM ¢ BaduBKOH

d1aHle AAs 3aMepa YPOBHS BOIbl B CKBAXKHHE;, OTBEpPCTHE BO
(po1anie 3akpeiBaeTcsl npoOKoH C BUHTOBOI Hape3KoH WM 6oJ-
toN. Ha BojonombemHbIX TpyGax ycCTpaHBaeTcsd KpaHUK s
orGopa npod BOJHL.

lns ymo6cTBa MOHTaxa HAaCOCHBIX YCTPOUCTB H NMOCJeAYIO-
IEro TEeXHHYECKOre HaJ3opa 3a HUMH HAJl YCTbeM CKBaXHH
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BEPXHOCTH HAIIOpHBIX BOIL.

B 1raxtax OypoBBIX CKBAaXKHH JOJXKHB OBITb NPELYCMO-
TpeHbl BCHTHJSIILHS, KPHIUKA C JIOKOM M JecTHuua. Hanx wax-

2]

Ha HIZKES ObLE30METPHUYECKOH IO

clvide
82



atiH UG PEKOMCIAYCTCA YCTPaHBATh HACOCHUBIE CTAHIMH, eC/i
3TO HE aBJAeTCH OC3YCI0BHO HEOOXO0AUMBIM 10 TEXHHUCCKHM
CCOOpaIKEeHHAM.

JSI 3aUMIbl 1axXT OT NPOHHKAHHA B HUX TPYHIUBLIX I
NCBEPXHOCTHBIX  BOJ  TIDHHHMAIOTCH  CIeIYIOIiHe  Depo-
TIHHSATHSA:

1) maxTel yc1panBaioTcs Ha He3aTallllnBae Mol TeppHTODHH;
2) BepxHee CTpOeHHE IIaXTpl BO3DHIIAeTCs HajJ TIOBepX-
HOCTLIO 3eMJE Ha BHICOTY

e aenee 0,20 ag ~— 1

3) ©OT Bepxuero Cipoe- &*{j‘ﬁg
HOS IaXThl YCTPausaoTcs R
OTKOCH, OIBOJALLHE  TIO- Cr i 8 o o/,ﬂ,l,
BEPXHOCTHBIE BOAK B CTO- b resnn £
Hon BB b A =
iﬂh\ l ) k I 3/"”_;: o

4) BOKpyr CTeHOK HIax- éyff;g"" al | ngg,?
TUI  JleclaeTCst  3aMOK U3 HORG 8 b e scommias
AUPHOA TJHEB TOJAUBHOR ;“154% ‘w,;};f
He MmeHee 0,bm, a noBepx- E,;/
HOCIL 3aMalBaeTcs Ha gr g I
PACCTOAHHN He MeHee 1 i P — 1/
OT CTENOK;

D) Cl1€HKH LIAaXThl INTV-
KaTypsTCAd H3HYTPH, a NpH
BBICGKIIX TPYHTOBBIX BC-
AdX — U CHapyXH;

6) moaq waxTel JesaeT-
cd u3 yTpaMOOBaHHOH TJid-
LD TOJUIHHOI  He Melce
0,1 2t u1r u3 6erona ¢ ue-
MEHTHOH INTYKATY PKOI TO.T-
wunoit ne asregee 0,07 s

Oro.10B0K CKB2XHHBI H
I1aXThl A8 3KCIIOATATIN
NOI3CMHBIX  BOJ,  ILITaHrC-
BEIAI HACOCOM H300paxKelsl
Ha puc. 16, nenrpodexubi Puc. 21. Csema 0060pyAOBaRHA  0i0-
HACOCCHM,  PACHOJIOKEHHBIM  popka ckpawwuwL 117 pasieabliofi axc-
B HATCCHOHM CTaHUIIM Ha [TAaTAlMH A3YX GOHTAUMPYIOWHE BO-
[IOGCPXHOCTH  3eM.IH, — Ha AOHOTHBIX TOPI3OHTOB
puc. 17 m wHacocom THuNAa
QPapro — rza puc. 18. Orogerck ¥ LIaXTa CKBaXHH JJs 3KC-
[IcaTaltit HOA3CMHLIX DO NPT TOMOIIN 3DJH(TOB C Lell-
TpaJbIIEINL pacnoJoenuca Tpy6 neoxa3auwl Ha plic. 19.
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Orovopku Qoutauipyioilux ckBaxin (623 OpHIYAHTE/ b
HOIl OTK&YXH BOJIbI) JIOXXHBI HAMETh HPUCHOCOGJeHHS JJd
pery JMPOBAHUS pacx0/ia W NPETOTBpalleHdsl THIPABIHYECKOrO
y/lapa, 4To JOCTHraeTrcss myTeM Hapau(UBaHHsg BOJOMNOTbEM-
HOH TPYObi, YCTPOHCTBOM MEJAJICHIIO 3aKpbiBalollelcss 3a-
ABHXKKH; NPU OOJbLIMX Hallopax yCTaHaB.JMBAETCS BO3JYLIHBINA
Kojinak. PasBop BoAbt noTpebuUTE/AMH  JOMKEH  OCyIlie-
CTBJIATLCA 13 BojgocOopHOoro pesepsyapa. THOEI Oro/J0BKOB
(DOHTAHHPYIOU[MX CKB2XKHH TOKasaHbl Ha pic. 20 u 21.

Ecan maxra Hajg yCThedM CKBaXHHBI He YyCTpauBaeTcs,
BHELIHsiA KOJOHHa 00CajiHbIX Tpyd MOJIZKHA BO3BbLINATLCS
HaJ TIOBCPXHOCTLIO 3€MJiH Ha BBICOTY He MeHee 0,3 a. Boxpyr
TPpyOBl HJIM yHmaMEeHTa HAaCOCHbIX YCTPOICTB, B KOTOPBHIH 3a-
JeJsppaloTest cocaanbie TPyORI, YCTPAHMBACTCS TJIMHSAHBIH 3aMOK
H OTMOCTKA& MOBEPXHOCTY, Kaxk 3To OBLIO YKa3aHO HJis LIaxT
OYpOBEIX CKBIXKHIL

Ha nepuox ppeveHH OT OKOHuaHust OYpeHHs JO MOHTakKa
HACOCHBIX YCTPOHCTB oOcajHbie TPyOh MOJKHLI OBITH 3a-
LIMUICHB! TIPH IIOMOLIH KpHIUKH M BPEMEHUbIX MPofoK OT Io-
CTYIVICHHSI aTMOC(CPHBIX OCAaZKOB H 3aCOPCHHS.

6) BoanonpoBoaguas yacTb CKBaXHUHB

BononpoBoiHass uacTh CKBaXKUHHL 3axpemasieTcs ofcaj-
HBIMHM TPYOasH, KOTOphle JOIKHBI:

a) obeclicuuTh HanpasJenue GYpoBOro cHapsia B TPO-
necce OypeHus;

0) mpeloOXPAHMTE CTBOJ CKBAXKHUHL! OT OCPYIIeHHS H OILILI-
Dailisl HeYCTOHYMBEIX TOPOJ;

B) NPELOTBPATHTL CMIUIHBAHME PA3JIHUHBIX BOJOHOCHLIX
FOPH3OHTOR, DLHPKY.IHIO  IIOA3€MHBIX BOX BJI0ML  CTBOJIA
CEBaUHLL N MOPUY 3SKCIJIOATHPYEMOTO BOJOHOCHOTO TOpl-
30HTA;

r) o6eCleddTh YCTANOBKY (ilJIbTpa H HACOCHBIX YCTPOHCTB.

B xaxciofi crxpamkune B Hauade OypeHHs o0s3aTeabHO
VCTalanIinaeTCsl «Hanpas/siolasy KoJoHHa TpyO, HIM «KOH-
AyKTOp», KOTOpast LO/DKHA O0CCHECYHThH BEPTHKAJIBHOCThL LaJib-
HeHwero GypeHUs, TNPeZOXpaHHTh YCToe CKBAXKHHBI OT pas-
PYLIEHHs 11 MOJHOCTRI0 M30JIMPOBATh «BEPXOBOIKY». ITa
KOTOHHZ  TpY0  JO.AHAQ  NpoliTd  TOBEPXHOCTHYIO  TOJLLY
PBIXJIBIX TIOPOA H BPE3a1LCs CBORM GailMakoM B BOJOYNOP-
Kbl cnofl Ha ray0uny se Mertee 2—3 . [Ipu otcyreTsuu
BO/IOVIIOPHOTO CJ0Ad HA JOCTVIIHON ravbuiie 0anivak NepBoH
KOJOHHBI 006CajubiX TPvO CTABUTCH B Il€MEHTHOE KOJbIO,
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a NpH HAJIYHH 32TPA3USIHEX HIM CHJILHO MHHCPATH30BAHHBIX
POJM  MOBCPXHOCTHAsl TOJILA TNOPOJA  IEPCKPLIBAETCst  JABYMst
KoslonHaMu ob6cainbix TPyO ¢ 3amisKoll MexTpyGHOrO Tpo-
CTPAHCTBA LLCMCHTOM.

IIou Bcex Buaax yAapHoro OypeHilss B HeyCTOH4HBBHIX
nopoAax ¢0caIka CKBaJKIHL TPyOaVH NPOH3BOAUTCSA BCJIET 3a
gypeHiieM, a B OIJILIBAIO-

WX  HOpoJax — olepe- . .
»aet Oypenue. Iloyeao- @ b/

BISIM NPOXO/KHU 1aybiliia . “ 1
N0CANKY KA I1CH KOJ0H- 54‘?’{?’ ¢ ]
BB TpYG NpHiHMaeTcs {ZQ/E
okcao 30 4 U pexe k b
40—50 a4, HO 3TOT Ml- 4€£¢*M;‘ ‘ ' q
repsant  Mower cyme- (8 é £
CTBEHIIO H3MEHSAThCS, TAK /14
KaK BCTpEUeHHble INIpH  324mm N
OypeHaH BOJCHOCHBIE TO-  (12%) 4 v
DH3OHTBI JNOJXKHBI ObITh 2]
H30JHPOBAHLI 0Co00H KO- 212 Ny
J10HHOH ofcaaHEIX TPYO. 18 ﬂ
[KosMucecTBO  KOJOUH 1
JHAMETPbL o6calbIX ’f:?j’f"" v
TpyO 3aBucAT OT HX 4 H
copraMeHTa: TpyObl ¢ w
TOACTOCTEHHBIMH Myd1a-
MU ONyCKarTCsi ¢ Hpo- %’ZU
IYCKOM OJHOTO TpOMe- .
HKYTOUHOT 0 qHaMETDa
(puc. 22), ¢ o0TOUEHHDI- o
T MypTaMu — Ges Fue. {_9. Cxema 00canid CKBANHHBL TPY-
0aMH Pasauyiolo copraMeHTa

Iponycka KOJIOHH H, CJe-
J0BATEILHO, MOTYT ofe-
CMEUNTh  3aKDeiLIcHHe . .
CKBAKHIBL  HA  BOJEC 1% haroncnmmn wytroms erirn i Ly auaa
3HAUHTEJbHYIO TJyGHHY.

Kozoukonoe u portopuoe OvpeHHe ¢ TJYGHCTBIM PacTBO-
POM MpefoXpaHdeT CTenku CKBayKHli OT OOPYUIICHHA U OMNJIbI-
BAliMsl, TMO3TOMY TOCJAC YCTAHOBKH KOHAVKTOpa ~JafbHelilee
OypcHHE MOKET NPOH3BOAMTBCA Ge3 o0caalmpix TPYS HA Tay-
OUHY, MONYCTUMYIO [0 TEXHHYECKHM YCJIOBHSM MPOXOINKH, Ha-
IIPUMED HENOCPeICTBEHHO J10 SKCIIOATHPYEMOrO TOPH30HTA.
[Tpu 3ToM crocofe Gypenud koJdokHa obGCamHHBIX TPyG ocCTa-
HABJUBACTCH B KPOB.JIC BOAOHOCIHOIO TOPH30OHTa H H30JHPYET
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ECIO BHIUIeNeXaIYI0 TOMIY 0OPoJ MU TPOMEKYTOYHBIe BOJO0-
HGCHBIC TOPH3OHTHI.

Taxum obGpa3oM YHCJIO KO.JOHH 00cagHbIX TPYO, KOTOphIe
HeOOX0IUMO TIPHMEHUTL 14 3aKpenjeHuss BOAONPOBOAHOH
4acTH CKBaXKHUH, 3aBHCUT OT TI.JIyOMHBI CKBaXHH, cocTapa
NOPOJ, KOJHUECTBA BOI0IIOCHBIX TOPU30HTOB, crocoba Oype-
HHS M copraventa olcalHbiX Tpyo.

Havaosneit aunaxerp o0caiuelX TpyO0 onpeieasaercs 10
KOHEUHOMY 3KCII0aTalIIoHToMYy AWaMeTPy, KOTOPhI a0.1:KeH
00eCnCulRaTh YCTAHOBKY B CKBAXHUHY (UIbTpa HaAaeKarnieh
KOHCTPYKIIUH H HaCOCHBIX YCTPOHCTB, HampHiep, AJs8 YcTa-
HOBKH TNOrpy»KaeMoro B CKBAXKHIY UEHTPOOCIKHOTO 112coca
9KCIJIOATAMOHHBIH AHAMeTp NpHHHMaeTCss He Meriee 300 awa,
I opaugron — He neHee 112—150 aww. JInsg ywedntueHus
SKCII0ATAIMOUIION0 ANaMETPa apTEe3UaHCKHX CKBAXKHH HEKO-
TOPBbIC KOJIOHHBI 00CaJKbIX TPYO MOryT OBITh BBIPE3AHH HA
BhicoTe T1e MeHee H—10 # w BBINE Ganraka NpemsylyIiero
aHaveTpa o6caiHbX TpyO M U3BJICICHBI C 3a]CIKOH MexTpyC-
HOro 3230pa OJHHUM H3 CcnocofoB, NOKalzaHHBIX Ha pHc. 23.

Kaxnaa kononHa ofcaalib'x TpyO, onyckaeMkX B CKBa-
JKUHY TOpH TepcXode Ha MeHBLUKH JjHaverp OVpeHus, A0.1XKHa
3a7aBJUBATHCT B BOJOYHNOPHYIO MOPOTY Ha TIYOHHY HC MCHee
1,5—3,0 » Ge3 EBpallCHKs NPU NOMOIIHM AOMKPATa M/ LaBHJb-
HBbIX PO.IHKOB.

[Tpn orcyrersuy  BojJcynopa MM HEAOCTATOYHOH €ro
MOUIHOCTH, & Taxe 1Jis1 H30JAIHH BOJOHOCHBIX TODH3OHTOR
nIpUMeHdeTCd 3ajananpaliie TPyO B HCKYCCTBEHHO Co37JaBae-
MYIO TJHHSAYIO TNpoOKY HJAH H010alivaudas 32.146Ka HEeMeHTa.
Has stoii nesam Oypenuie y 3a80st CKBAXKHIibl BCIGTCA C pAC-
MINPUTEIEM, paClIHpeHHOe MPOCTPAHCTBO M YaCTHYNO BHIIE-
Jexautnii ygactox B tpyGax TpaMOYyeTCs JKUPHOH rauvoit nim
3aJMBaeTCs lLeveHTon. 3ared BCst CKBAXKHHA JOBEHXY Ranol-
BeTcst BOj0il, TpyBa repMEeTHUECKH 3aKpbiBACTCS KPBHIKOI
u 0e3 BpallleHusa 3alaBlHBaeTcs A0 3abos, BeDRKHVAS TJIHHY
I LEMCHT 1o 3arpyCHOMY NPOCTPANCTBY Ha HeOOXOAHUMYIO
sbicoTy. KOHCTPYKIIMH BOAONPOBOAHOI 4acTH CKBAIKHH H INO-
JIOXKCHHE TJHHAHOTO W LEMeITHOTO TaMIoiioB I308DasKeHb!
Ha puc. 24.

B Tex «c¢ayyafx, KOTAa 3KCIVIOATHPYCXDLIT  BOZOHOCHBL
rOpU30HT TI0ApasiedeTcss HA  OTAEIbHLIE  3TAXKH, O-
cleAHue o0CajRBIMH TpybaMu He H3OJHPYIOTCA, He H30.i-
pDyIOTCSl TaKKe OTACJbHBE BOTOHOCHblE T'OPH3OHTHI, B KOTO-
PBIX YPOBHH BOJBI HMEIOT OJMHAKOBble a0COMOTHRIC OTMETKH,
a TIO3eMHLIN BOIb 00733107 CXOAURN XHMHKO-0aKTepHoo-
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THYECKUM COCTABOM, YTO JONYCKAGT CORMECTHYIO 3KCIJoarta-
LHIO 3THX TOPH30HTOB (pHc. 24, ¢).
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Puc. 23, 3ajeaxa nepexoaoB oScafubx Tpy6:

a — CanpHHK €O CBHHIOM;
0 — CATbEHUK C KAHATOM;

g — 34a7iiBLA IeMEHTOM;

2 — CBHHIIOBOe KOJLIID — KU C ¥e.ie3HbIM HalIMaKoM.

A — foAroTonHTeAR 10 NOTOKCHHAR; 5 — 0X0oHYATe THHOE NOMOKEHEME

Ilist 3aKkpenJieHMs! CKBaxKHH NPUMEHS'OTCS, TJIaBHLIM 06pa-
30M, LE/JBLHOTSIHYTHC HJH CBAapHHE o0CajHble TpyOnl C BHHTO-

COeIHHEeHHAMY,

KJellaHple

TpyObl

Ha HilTepBaJax
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PaCHOdOMKCHIA [30AIHDYEMEIX DBOJIOHOCHLIX TOPH3GHTOB MOIYT
HponyCcraTh BO1y 0O HQ!"JIOTH\,';T,I;,. 150B

3. Crocodrr Gynenua

Ilpn yerpeiictBe CKBuINHH 415 BOLCCHACKEBHT SIOTVT LPH-
MCHSITBCS BC@ C) LIECTBYIOL{HE CLOCOOL! OV peHus:

a) pYUHOII VAApHO-BPal4Te blILL;

0) MexXaHHUSCKHI yﬂaDHmii- 1) ma nitawrax,2) na KaHare;

B) uexampueckil ppamarcasuniic 1) wooo
TOPIbI'L.

Kaxzoumy H2 2THX ¢ilolaloR NPHSYVILI Te W.IB Hibie J10-
CTGUHCTBA 11 HETOCTAIKH.

Py'u GO VIIEDHO-BDRIMATLHOS Bypenne He TpelyeT CJIoK-
HOIO O0OPYAOBALMA H MCXaHHYECKOI SHCPruy, EBaauduil-
poeannniX pabomHx H OGOJbTHX TNCATOTOBATESbHHIX M Opra-
nuzanronumx  paboT, RO 3aT0  OHO  OTJiLuYaeTcsl MaJo#
CKOPOCTHIO NPOXOAKH, NOALEMA W CHYCKa GyPOBOW TapauTyphl
H oGcatHLX TpyO. IIpuAicHsSeTca ATOT Crnocol aust OypeHws
CKBAXiiH PIPGOJlbU_[OIUI ravOniel U MagorTe JUadMeTpa WM NpH
IICBO3MOXKHCCTH MCXaHH3UponaTh paboTsl.

Mexa mmecz(oe yaapHoe 6}'peme HNpIMenaeTCss BechMa
ITKPOKO 1 € 0oJswkM ycrexod. Bypenne na mranrax or-
JMYEeTCT  MCHLINCIT MPCLBBOAHTeILHCCTBIO, WeM OypeHue Ha
KaHaTe, 3o 3aTC O0CCHEeYNRALT BEpPTHKATBHOCTE H NPaBUIBLHOE
coyeinie CrpBamuiin, uto of/Kryaer LOCajiky TPyS ¥ YCTAHOBKY
HaCOCTbIX VCTpOI{CTB

Bpauiarebiice KoloHKoBoc GypeHHe oOT/IM4YaeTCst 60JBLION
CKOPOCThIO TIPOXOILH B CKAJLHHIX TOPoJax ¥ jgolycKaeT Hoib-
Lio# BBIXOA KOJOHHZ o0cainkix tpyvol, HO 3TOT crnocod Ovpe-
HHId He ofecneunpaeT BEPTHKAMLIIOCTH  CKREZKHHBL, HMECT
OTpaiMuCHHbLT Haua LHBIT HadMeTp M Tpelyer 6oJiee CJI0XK-
Horo of0opyiaoBanud H KBaJHPHUUPOBanHOH pabCHIH.

Bpautateastoe poropHoe OypCHHE XapaxkTepusyeTcs Hawu-
Go.blueli CHOPOCTbLIO TNPOXOAKH, ﬂorryc» aeT BbIXOJ KOJIOHH
oGcatubx TpyO 10 300—500 4, HO 1pedyeT BeChiia CJAOMHOTO
¥ rporo3jiKoro o00OPYJORAHHS, KBaTupUIupoBanuoy pabouell
CUJIBI U JiJIMTCIBNOIO MEPHOAR ITOATOTORHTETRIBIX paloT.

Kojcnkoroe W portopHoe Oypeiie, H\eOlllle HaHBRICUINE
TEXHMYECKHC TIOKa3aTedH, HCAOCTAaTOUHO INHPOKO HpHMe-
HSIFOTCS 7151 OVpelnst CKRAXKMH HAa BOJY M OUCHb peAKO HC-
MOMB3YIOTCS 118 OypCHUS  Pas3BeIOUYHO-3KCII0ATaHHOHHBIX
CKBAXKH!I H3-3& ONAaCeHUsl MponyCKa ¥ <«2aMas3blBaHHS® BoJO-
IOCHBIX TOPH3OHTOB NPH NPOMBIBKC CKRaKMH BOJON U M-
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{IpuMCHUMOCTD PA3JUYHBIX CNOCOGOB OGypeHHs

Tatauua 7

Crnoco6 O6ypeHHA

Cryvau, KOraa npHMeHeHHe

cnocoba ueneceobpasno

Csiyuayn, KOT1a NMpHMeHeHHe

cnocoba ROIYCTHMO

Cnyuau, xorga npuMelenHe

criocofa He PEKOMCHAYETCS

I. Pyunoe yaap-
HO-BpallaTesib-
HOC

BbypeHde cxkBamHH Taylr-

i MeTpOM go 67

© Ho#t 30 M WM rayanbHuiM jua- |

CxBaxcuH rayGunch go 60—
75 i H 1AYANBHLIM IHAMETPOM
1o 10”7 npenmyIuecTBcHHO
B MATKHX TIIOpOXAX, KOria
34TPYAHATENBHO OCYLCCTBAATD
MegxauHn3auuio pabor

1. CiBaXuHL B CKaJbHUbIX
ITopojax, ocO6€HHO Ha IJayGHHY
cBoiwie 30 A

2. CkBaXuHB B MArKHX No-
ponax ray6uHo# cpuiwe 60—
75 M, HAYAJAbHWM AUAMETDOM
cBuime 127

1I. Mexanuyeckoe
YAapHOe Ha
IUTanrax

BypedHue cxpamxun rayOu-
i Hoit 1o 150 M B pasnuuHbBIX
nopoaax, a TuKKe KOrjia tpe-
, 6yercs BEDTHKaAbHOCTh CKBa-
WHH

'
|

|
i
|
|
|
?

CxpaxHHH TAYyGHHOH 10
200—250 4 B pa3aHyHLIX [1OPO-
aax IpH Ja000M JHaMerpe

1. CxBawuHbl rIyGUHON CBH-
e 200—250 x

Koraa ne 1pebyercs sepra-
KaJbHOCTL CKBAXCHHbI




16

. Mexasnueckoe

VIapnoc Ha Ka-
HaTc

Bypeuge ckBawuH ray6u-
Hek no 200 4 B pa3nuyHBIX
HOPOLAX, MAYAAbHAIM AHAMET-
ponm mpo 127

V.

Mexanuveckoe
BpauiareabHOe
KOJIOHKOBOEC

Bypenue¢ cxBaXxuH C nNpo-
MbiBKOH TaAy6un«H go 150 At
H Ha4YaJdbHLIM AHAMETPOM XO
127 B CKanbHEX ITOpOjiax

VRO

. Mexanuyeckoe

BpPaUlaTE€AbHOE
POTOpHOE

[ S

BypcHue ¢KBaxHH ri1yGHHON
cBol 'e 200 ¥ m H BOAOHOCHOM

FOPH30HIEC B MECHanbiX nopo- ;

I.X B HKOvbUHAUHMM C KaHar-
HBIM CIoCo60M OypeRHa



1. Ckpawunbl Tayfuuou 2o
250 4 B pasiavuHLIX lHOpOXAX

2. CxBaxuusl TayOuHOH 1O
300-—350 a B msirkux nopomax

1. CKBawHHL FYB6UHON CBBI-
we 250 £ B CKaJALHLIX [Opoaax

{

{

’ 2. CKBAKHHH B MACKAX NOPO-
i cshie  300—
i

CKBaX<"MHL! B CKAaAbHBIX M-
pORAX TPH HANHYHE MSATKHX

J0pOd Hajp BOX HOCHSIM TOPH-

30HTOM, NPH Manom COogepKa-
HHH B MATKHX Iopojax kpyn-
HOlX L@NYHOB

rax ray6HHOM

330 ar

]

[

!

" 1. CxBaXHHM B HECYAHbLIX

BOJOHOCHbIX ClOsIX

2. Bypenue HAuAABHLIM AHa-

|
! MeTpom cBbilie 127
l
|
i

CKBaXHHB B CKAOJIbHBLIX TO-
posax ray6unoi csmie 150 #

i

1. Ckpawunel Ha TayOHHY

Menee 150 u

2. CKBaXXHHH B NECYAHOM
BOJOHOCHOM CAO€

3.Bypenue, tpebywinee Bep-
THKAALHOCEH CKBaXKHUH

4. bypesne pa3BeLOYHO-3KC-
MAGAT4 (HOHHLIX CKBawud 06e3
KapoTTamxa




PUCTBIM  DACTBODOM. IDTH oriaceHdss OODBICHAKTCHA, TVIABHBIM
oGpazoi, OTCYTCTBUEM JeTaJbHbIX, JAOCTATOYHO OOOCHOBAH-

HLIX MCTOIHUECKHX M HHCTPYKTHMBHRIX YKa3aHAN 1O TeXHHKe
IPCH3BOJICTBA THJIPOTE0JIOTHUSCKUX HabJIoJelMi M TIeoJoro-
TCXHHYCCKOIT JAOKyMeHTaudu OypoBbix palor.

IMpuiyenniocTh pasjimyvbIX cliocoGon OypeHMs, B -3aBUCH-
MOCTH OT CoCTapa TOpoA, rJiayOuMHBI H HA4YaJbHOro JuHaMerpa
CKBAXKMH ocCBemaercs B r1aba. 7, 3aumcrBopanuoil u3 HH-
cTpykuuu Muctutyta Boareo [42].

Bribop OypoBoro crtaHKa 19 MEXaHMuyeCKoro OypeHus
CKBAXKHH MOYKHO NIPOU3BOAMTIL COIVIACHO YKazanusaMm Taba. 8.

Taosaunuuna 8
CTaukn a5 M>XaHH¥reCKOro OypeHHsA

L wmmaEr s mebees | SuTeT  TYRABMAT aws M e e ba g TR SV e v ke S AT TR . " T 3 K b S

HanGoab it | Hanbotsuras
- - ) HavyaIbHbIH rayGuHa
Cnocolnl Oypelus lapta cranra AHAVCTD 6y penns
B nwilvax M
¥Ynapuoe wranrozoe |Cranck Ilysunoscxorc 16 200
Y napuoe kamarmoe KK-50-1V 6 €0
Cangepcon 14 8 75
VA-75-11 12 90
Bapr 16 10 100
Apmcrponr 16 150
Ne 130 20 200
Y aapsoe kKovGHHRpO- YA-125 12 125
BaHpoe: WA DITAHrax Bupr 15 12 230
U Kaunate Ne 3 24 00
BpamareisHoe KonoH- KA-300 127/119 mu 369
KoBOE KA-590 214/205 750
o 12 156
BpaiareirHoe poTcp- PB-200 — 2006
Hoe PA-100 13 400
'Br-1000 12 1030
Pp: KUBOHHAA b :yX-
cKkorocTias Jebe.ka
[Tapumikoro 20 Boaee 100
|

ITpu Oypenun CKBaxkuH HeoOXOIMMO TULATCJILHO HPOBEPATH
HaZEXKHOCTL H30JIAIHE TIPOMENKYTOUHBIX BOJLOHOCHHIX TOpH-
3outoB. Ilocte ycTpolcTBAa TVIMHAHOIO WX LEMEHTHOrO TaM-
[lOHa M3 CKBAa)KHHLI OTYepHpIBaeTcs Bojda W 3aTeM Halb./o-
AAeTCs1 H3MeHeHHe YPOBHSI BOJbI B cKkpaxiHe, [loabenm yposHS
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BOJbI MOzKeT OODSCHATBCH 1AM Hey/ 0BietROPHICABIEN Kauc-
CTBOM TaMIOHAXKHBIX padOT (M TOrAa UX CJAeIVeT NOBTOPHUTH),
WM TPOHHKAHUEM BO/JLI [0 COEAUHEHHSIM U TpeuluHar odcal-
HBIX TPYO.

Ecmn mocrtynalonlag depe3 ob6CcaiHbIC TPYOb! BOJA MOIKET
He6JIArONPUATHO BJMSATH HA KAUECTBO MOA3eMHBIX BOJ  SKCILioa-
TUPYeMOro TOpil30HTA, HEOOXOAHMO MecTo Teud BOALI 3a-
KpPDLITb lLeMeHTauleil, 1M JONO0JHETe IbHOH KoJOoHUoH Tpyo.

B npouecce OypeHus HeoOXOAHMO PperyispHO H3MepATb
BEPTHKAJDLHOCTL CKBarKunbl {IIPUOODBI: € IJIABHKOBOH KOJOH-
Hoii, IlaxnasapoBa, «¥YnapHuk»), OCOOCHHO ecC/ul NPOeKTH-
pyeTcd omycTHTb B hee UEHTPOOCHKHDLHI Hacoc (Tuna Papko).

IIpu cocrapiennn npoexra OypoOBLIX CKBay<MH U TPOUS-
BOJACTBC PpalboT HEOOXOAHMO Y4HThiBAThb ocoferHoCiH Oype-
HHA B cHenH(UUeCKHX  THAPOI'eOJIOTHUECKHX  YyCJIOBHAX 1,
HAeHHO IIPH TIPOXOJKe IINIBIBYHOB, BAIyHHO-I'ajedHBIX OTJ/OXKe-
HHH, 3aKapCTOBaHHBIX IOpoA, Oypennu B pallonax BeuHOM
MEpP3JIOThl H TI€CKaX € BBICOKOHAIMOPHBIMH BOLaMH.

Ilpu 6ypenuu B IbIBYHAaX paboTa H0/iKHA TIPOU3BOAUTLCS
KPYriOCyTOUHO € o0d3aTeJbHbIM — onepexenyeM  o0calKu
Tpy0, B OTHAJBHBIX CJaydaaX HeoOXOJHMO NPUMEHATb NPOTHUBO-
japjeHle pa 3a00H TIpH NOMOIUM MMOJaydH B CKBaxKHHY BOJbI
MM TJHHHUCTOLO pacTsopa.

BypeHue B BajiyHHO-Ta/JeyHblX OTJOKEHUAX NPOH3BOAUTCSH
C TOMOIUBIO TSXKeJbiX J0JOThbeB, HHOrja npuxojurcd 3albpa-
CLIBAaTL B CKBaxKyly BA3KYIO TVIHHY, a [ipH BCTPeYe KPYIHbIX
BaJIyHOB TIPHMEHSiTh B3PhIBHbIe pabOTHI.

B 3axapcroBaHHBIX TIOpOAax ynapHoe OypeHHE 1esecood-
pa3HO TPOU3BOAHUTL C pACLIHDHTENEM, KOJIOHKOBOC OypeHue
C npHMeHelHeM po0u He jonyckaercd. Besejgctsue Bo3vox-
HOCTH BCTpedd MYCTOT H HpPOBaja MHCTPYMEHTA, UTO OOLIYHO
BJleueT-3a Coboli aBapud, HeODxoAHMO OypeliHe BECTH € 0OCO-
ObIMH IpeXOCTOPOIKHOCTAMIL,

Ilpu npoxojnke 30HBI BCUHOM MEp3JIOTHI JOJKHA IpHMC-
HATLCH o0cobasi MCTOAuKa OypeHus, o6CaaKH TpyO, H3OIALHH
Mep3JOTHBIX H TaJblX TOPU30HTOB, BO H30erxkaH4We 3axpaTa
HaKOHEYHHKODR # TPYy® 4 NOpPYH CKBAXKMHBIL

®doHTaninpoBaHie BOALI NPH OypeHHH [CCKOB € BBLICOKO-
HaMoOPHBIMH BOJaMH MOKeT NOBJACYL 32 CODOi CepbesHble
U TSXKeJbpIC aBapHi, NO3TOMY HCOOXOJMMO NPHHAMATH OCO-
Oble Mepnl AJif JIEKBHAAUHH CaMOH3JIMBAa H o0pasywiiuxcd
mecyaHbX NPoOOK B CKBaxKUHaX. [idg 3ToH wHesu:

! [legpobuo cM. Mrcrpyxkuun Muacruryra Boarco [42].
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a) obcaanbie TPyOLI AOJIKHLI OLITL OCOOCHMO TUIATeJbHO
3aTAMIIOHUPOBAHbLl B KPOBJIEe BO/L0HOCHOIO TOPH30OHTA;

6) Ha TOBEePXHOCTH 3CMJM  HapaniusalwTcd obcanHkpe
TpyGbl Ha BBICOTY, IPEBBIIUAIONLYI0 HAMoOp DBOAB, M OypeHue
MPOM3BOAMTCHA C MEPBBIX HJIM BTOPBIX maJjgarted 6ypoBOil BhILKH;

B) B CKBaxKHHe CO03/1acTCs NPOTUBOZAD.CIME IIPHU ITIOMOLLH
CcalbHUKa OGPATHOIl TPOMBIBKH,

r) 6ypeHHe NpH BO3MOXKHOCTH BeJeTCf C TJIMHHCTOH IIpo-
MBIBKOH HJIH Y TA2KE/HTEJIAMY;

J) TIpH OTCYTCTBHH YTpO3bl pa3iblBa CKBaXXHHbI Hamop-
HBIMHM BOA@MH [Jd yao0cTBa OypeHus Ha obcajHbie TPYOh!
CTABHTCHA TPOHHHK € OTBOJAOM BOJBL! B CTOPOHY OT CKBaHKHI.

F'masa VI

KOHCTPYKU NI ¢HJIBbTPOB BYPOBBIX CKBA)XUH, HX
noaABOP U PACHET

KoucTpykuuun ¢uabtpos

[To xapaxrepy BoOJomNpHeMHOfl uyaCTH GypoOBbie CKBa>KHIbI
Ha BOJY MOXHO pasjejHTh Ha 2 KaTEropHu: a) CKBAXKHHBI,
BoJONpUEMHAd YaCTh KOTOPBIX He 3aKPCNAACTCs U QHILTPB He
IPHMEHSIOTCSH, U 6) CKBaXKUHBI, BOJONPHEMHAs YacTb KOTO-
pbix 06OpyAyeTcd (pHJIbTPaMH.

B npaxTtuke BOAOCHaGKeHMs HaXOJAT NpPHMeHeHHC CaMbie
pasHooOpa3Hble KOHCTPYKUHH (PUILTPOB, KOTOpPLIE MOTYT OBLIThb
CBeJleHb K CJeAVIOUHIMM OCHOBHBIM THIIAM: a) Jbpuatsle,
6) ceruaTeie, B) rpaBuiiHblc U T) KOJOKOJLHBEIE,

Jbipuateie QuIbLTPH HpeacranIsioT coGoil HauboJgee mpo-
CTYyI0 KOHCTPyKIHi0. B 06oJblHHHCTBe CJaydyaeB 3TO MeTal-
JAudeckHe INepdopupoBaHHble TPyOGR ¢ KpyraenrH (puc. 23)
Hid  EJICBHAHBIMH  (TPAMOYFOIBHbIMH) OTBepCTHAMH. B we-
KOTOPBIX CJydasgx MOTYT HAlTH NpPUMCHCHHe H HeMeTallIH-
weckye HeJMCThle QUIbTPEl, HampuMep gepeBsiHHble (pHc. 26 a)
Wi roHuapHeie (puc. 26 6). B 1esax cosgadus nanGosec 6Jia-
FONPUSATHBIX YCJAOBUH JJsi TPOXQKJICHHS BOIB B L[CINCTBIX
GuabTpax (YMEHBIICHHUS BXOJHBIX COHPOTHBJCHHII) IIessM
KelaTeJbHO NPHAABAThL TpallelnounaasibHyio GopMy € YIHHPeH-
HOH 4acThlo, O6paLuCHHOH BHYTPb CKpaxuubl. Ilpuvenenne
ObIPYATBHIX M UIEeJHUCTHIX (UILBTPOB OrpaHKueHO CPaBHUTEIBHO
KPYIHO3CPHHCTBIMH TPYHTAMH, TaK KaK BBINOJHEHHE OTBCP-
cruii meHee 1 mm mpakTHuecKH TpyAHO ocyumiecTeHMo. Ileau-
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CThie QHILTPBI HMEIOT DT HPEHMyUIeCTB NMepeT HPYLHMH TH-
naMH (QUJIBTPOB -— OTCYICTBHE HEOOXQIIMOCTH B pacxojoBa-
HHM Je(HUUTHBIX MCTaJ/IOB, TPABHHHBIX MaTepHasicB i T. IL
Onnako nepgopaius Aaxe OOBUHBIX (NPSMOYIOJBLBIX) UILC-
Jed sBJsieTcs 1I0Ka JOBOJLHO TPYyLOeM-
KOH onepauuel; mnepdopupoanHe xKe e
Ho1ee CJIOMKHBIX wmiesef (TpaneloHfanb- NIRadl
Hofl (GOpMBI) Yy Hac erie He HalaxKeHo. 8 I
]
i

—

=
! L]
—_J

-:?: .

Cervarste GuabTpel (puc. 27) mos-
3YIOTCS HauOOJBUWIHM DPacCipoCTpaHeHHCM.
CocToAT oHd U3 KapKacoB (nmepopHpo-
BaHHbIX) TPYO, IpPOBOJIOKH, HAMOTAHHOI
CNHpajbHo MWJIH BJAOJb TPYyOBI H c/ayxa-
el crmopoft A1 ceToOK H (HIABTPOBOMH
ceTKH, HawJIaJblBaeMOll nosepx OIOPHOH
IPOBOJIOKH Ha BCIO IIOBEPXHOCTb Kap-
kKacHofl TpyOni. B ceruaTteix (puawpTpax
HAaXOIAT TNPUMCHeHHe (GuibTPoBa/bible
CeTKH PasJUuYHOrO ILIeTeHnus: 4a) mpo-
CTOr0 KBajgpaTHoro, 0) KUIEpPHOrO H
B) TaJyHHOTO W/ MHTKajbhorc. [a-
JYHHBIC CceTKu Oojiee M@pDOUlBI U MeHee
foIBepXenbl  3aKYIMOPKe, TNO3T0My B
IpakTHKe HaxoAdT Haubo.abllIee HpPH-
MeHeHue. PasMepsl TaJyHHBIX CeTOK
orpefensioTes  HoMepaMH, BbIPaKell-
HBIMH Yepe3 npoctyio Apobb, B KOTODOI
YHCAHTE]b PaBeH YHCIYy HUTOK OCHOBHI,
a 3HaMenateJp — 4YHCJAY HHTOK YTKa L]
(mpuxoasimuxcs Ha 1 JunefHBId JI0HM T:::;
CeTKH). T
K npeumyurecrsaM cerdarslXx Quiib- i)“

e e ) e

!
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Jnune_ng radobrocmu
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w
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1500

TPOB CJAeAyeT OTHeCTH HX XOpOWYIo
BOJOMPONYCKHYIO CrocOOHOCTE U IpO-

CTOTYy HU3IOTOBJICHHA. O,IIHaKO ceTyarThble _
ue. 25, Jlnpuarpii

(buIbTPEl B MCJKO3EPHUCTBIX TPYHTaX, a oAb

2O} !l
TaKXKe [pH 3HAYHTEJBHOM COACPIKAHNM  ¢uarp ¢ kpyrawmi
B BOJe Keje3a, Mapranua, cBoOOJHOI OTBEPCTHSAMHU

YLJEKUCIOTH M cepoBoacpoia  ObIcTpO

3acopsioTc WAM paspywawnrcd. Kpome Toro, Hemocratkom

ceTyaTbiX (HJILTPOB ABJIACTCA HEOOXOILUMOCTb PacXoMOBaHus

IIBeTHBIX MeTassioB (MEJH, 0710Ba, UHHKA 4 T. I.).
Ipapuiinbie GuasTphl COCTOAT H3 Kapkaca H QHILTPYIOLLEH

mecyano-rpasuiinoé oOceinku., B KauectBe xapkaca MoryT
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CbITh TIPUMEHEHBI ABIPUATLIC
HJHL KOJOKOJIbHbIE (RILTHTPEL

[To criocoBy ycrpolicisz o5ChIINY, TpapuiiHble QUILTPHI
MOTYT ObITL pasOiiinl HA JIBe TPYIAbi:

Tp;\.()bf, CLTUATEIC, KOD3WUyaThie

a)

} o
T E ]
Ly s |

R S

T

J ==

i)

NG DHZENROEMU
B wiar szines

Jinzwd 0G HadoOnoemu

}

—— [5G0 e

Fue, 25, Aepaatie QUABTPH ¢ MCT BIAHLIMII OTBEPCTHARIE

a ~— JeTeBSHHBIT;
6 — rousapHLIt

a) GuabTOLI, B KOTOPLIC mecuano-rpasuiinag odchinxa 3a-
IpyzKaeics C HNOBCPXHOCTH 3eMJH 110C1¢ YCTAHOBKH KapKaca
(uIbTpa B CKBaxulie, H

6) ¢uabTpL, OOCHIIKA KOTOPHLIX eCualio-rpaBHHHBIN MaTe-
PHAJION TPOHIBCANICH NPSIRAPHTENLHO Ha NOBEPXHOCTH 3eMJIU
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i Bech (uiinIp OMYCK20TCsi B CKBAKHHY B TOTGEOM BHJTE.
Cioza oTHOCITCST (QIIALTREI C 3aCHIIKOH I'PABHES B rKEJC3UYIO
MPOCTYI0 CETKY, OKPVIKAIOMIYIO JbIp4aTyld Tpy0y, — QHABTP
CnpcHepa (puc, 28), ¢ ofcrimroil Kaprkaciiof TpyOsl B CHELH-

i

ot
—i

ol ~— B
famyties .
aramd (<20 = —— 9
i o
Jepebanras [_; 4
npobra ;
Gauran
Pue. 27. Cetyarsiil Piue. 28, Tpapuitunit
QuapTp ¢unrip CrnpeHepa

aJplinie  KapMaHbl, yEpenJjenisie
HOT. JT

¢puabTper (prc. 29) u T.
Quaprprr Cupenepa u KopslHuarblii suasloTes Hanbogee

COBepUIErHBIME, TaK Kak
HOCTL H CTporag nocJelonarC/LHOCThL YKJAAKH MaTepHalloB

Ha TpyOe, — KOP3HHYATHIE

3jech oOecneunBaloTcs TUIATE b



3dculnku. HaJo 3aMeTuTh, uTO YCTPOHCTBO KOP3HHYATOTO
¢rILTpa, No cpaBHcHuio ¢ yctpoiictsoM ¢uabtpa CrpeHepa,
HECKOBKO CJOXKHEe.

paBuinpii GUIbTD € 0OCHINKOH Kapxaca C MOBEPXHOCTH
3eMJIH TI0CJe ero YCTAHOBKH B cxkBaxuHe TpeOyeT OOJBLIOTO
JuaMeTpa CKBaXKHMHbI M BCIO-
MOTATeThHLIX TPYD TPH MOCHOH-
woit obceinke (puc. 30), a mo-
TOMY [pHMeHseTCs CpaBHHTeNb-
HO peAXO (TOJbKO B TeX «CJIYy-
yasgx, KOrja CKBaxKMHa HMeer
HeboablIHe TJyOulbl).

Puc. 29. I'raBuitnbili Kop- Puc. 20. Muorocnoitamiit
3UHYATHIH QuaAbTP rpaBiHHbIA PHABLTP C Kap-
KaCcOM H3 XeJe3HbIX mep-

¢opupoBaHHBX TpY6

Konoxoabtibie uabTpht 10 cxeme MOCTYILIEHHS B HUX BOJBI

MOApas3aeasdioTes Ha JBa THIA:

a) ¢uaptp CHioH> (puC. 31), cocrosuufl H3 BJIONKEHHBIX
ofHa B ApYrvyio IHJHHADHYECKHUX BOPOHOK, C OllpeleJsieHHOH
BBICOTOH KO.JbIEBOTO MPOCTpaHCTBa. Boaa B BOPOHKY ¢(pHIbTPA
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npuUTeKaeT CHH3y BBepX, Yepe3 ee HMKHMA Kpall, U no mepe
HLOCTHXKeHHd Bepxiuero KOHIA Y3KOH 4YaCTH BOPOHKH Irepe-
JUBaeTCA BHYTPb (QHJILTPA 4Yepe3 KOJbIleBOH 3a3op (ledb).

B ¢unprpe Cumons miaoiliagb
KOJIbIeBOro TPOCTPaHCTBa, 110
KOTOPOMY HPOHCXOLHT BepTH-
THKaJbHOE JBUXKEHHEe BOJIb
M3 [pyHTa B CKBaxuHY,
OCTaeTcsd MOCTOSAHHOH. DBbI-
HeCeHHbIe BOACH B KOJblEBOE
IIPOCTPAHCTBO YACTHAUBI T[PYH-
Ta OCTAIOTCSl BO B3REILEHHOA
COCTOSIHMH; YacTb Hx (Oojee
KPYIHBIE) oca)1aetrcs y HUX-
Hero Kpasi BODOHKH, Apyrad
Xe yacTb (Gosee MeJKHe) BHI-
HOCHUTCA BMeCTe ¢ BOMAOH
B CKBa*KHHY.

6) ®uabTp  KOHCTPYKIHH
unK. IlepeBosnukoma (puc.
32), uMmelomMii Kapxkachl H3
ABIPIATHIX TPYO C KPYTVILIMH
HJId  LIeJeBHIHbIMH  OTBep-
crusimu, Ha atu 1pyOnr Ha-
Ca’KuBaloTCcd KOHHUCCKHE BO-
pOHKH, OOpalieHHble UIHPO-
KuM ocHoBanueM BHHM3. [lio-
Haab MONepeyHoro CeyeHud
KOMBIEBOrO  3a30pa  MeXIy
BOPOHKAMHU IOCTeleHHO yMeHb-
maercsd KBepxy H TIO3TOMY
CKOPGCTb JBH2KEHHS BOJABI CO-
OTBETCTBEHHO YBEJHYHBALTCH
cHu3y BBepx. buaaroagapsa 3To-
MY MeJKHe YaCTHIHl TpYHTa,
[IOHATbIE BONOH OT HHUXKHEro
Kpasg BOpOHKH, YBJIEKAIOTCHA
B CKBaXkuidy, & y OCHOBaHHA
BOPOHKH OCTAlOTCH JHLIb Hau-

0500¢

1000 007

l ! !

{ !

Lm‘ﬁ

209 —
Lmmna no vadofrocru

0g LU

N

Puyc. 31. Konoxoans- Puc. 32,
HHP  GHABTD buaetp [le-
CuMon3 pPeBO3HHKORA

Gosee KpyInHble uacTuubl (M3 Hux obpasyercs TaK HasbiBae-

MbIHl «eCTeCTBeHHBIH» (QUIBTD).

[To csoeit koucrpykumn kK ¢uistpy I[lepeposnukosa po-
BoJsbHO Gausok (uistp Bpionkepa (puc. 33), Takxe cocrod-
LWH U3 pANa KOHHYECKHX BODOHOK, OOpanieHHBIX WIHPOKHM
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oCiosainey bk, Hpndinusaabios pagaiwie STHX ABYX WOH-
CTPYKIUMIT  (HILTIPOB  3di/0UAeTCst B TOM, 410 B (QUABTpE
bpioxcpa 1ioliainh  JKHLOTO  Ceuenisd BCOPOHOK 110 BLICOTE
OCTACTCsl MCH3MCHIOI, B TO BpeMs Lak B ¢uiantpe Ileperos-
HUKOBA KHBCC Cudliite  nocCrenenito  vucpbmactest.  TawuM
o0pasodM N0 XapakTepy HPOXOKIeiinl DO IB Yepe3 BOPOHKIH
b bpr}H\Cﬂd Godzme K @iavipy CiiioHd.

Cuaptp  Ciniony, Kaxk nokasani HallM e aGopaTopHbIC
HCMDITAMIIST, B MEJKO3E€DHHCTHIX HecKdaX TpeOyeT NpHMEHCHHS
necyauno-rpanrniinofi  oScbiikn  (TIpH TCYTCTIBEH  OOCHINKH
JANNBIBHET), B TO BpeMa Kak (uIbTp
AQQCBO HIKOBA B TeX K€ YCAOBHAX MOXKET
patoTalb n 0e3 oOCHIKHY.

Tlpeusry u1ecTtaoM  KOJIOKOJABHBIX — (lLIb-
TPOB [0 CPABHEHHIO C JAPYIMMH THIIAMH
SRCICTUA MOUBIIAA BCIIUHIA COMNPOTIBIe-
HIIA BXOIY BOABI B QILILTP.

151 n3rotosaeHus Kapiiaccn QHIBTPOB
MOIVT HDHMEHSATHCH KEJIC30, UyTyH, Aepeso,
Puc. 33. Puanip 6otol,  KepadMika, @apdop, mIacriacca

bpiouxe;a U p.; s OxIOpHuh NOBCJIOKH M CCTOK

MC1D, JaTyHb 1 OpoHu3a,
tHpoaomkiireannocTs  padotpl  (QHILTPA 3aBHCHT Kax oOf
KOPPO3HIiHOll CTOIIKOCTH MaTepiianaa, TaK H OT MO IBCPIKCHHO-
CTil ero 3»CXaudyeCKUM /i XHMUYCCKREM 34COPDCHHUSAMN.

MexaniyceKor  zacopeniic (HIBTpa HPOHCXOIHUT  BCIeT-
CTBHUE TMUCTSHHICH 3aKYHOPKI €0 OTBEPCTHIl MCIKHMU YaCTH-
LaVH rpyura Inpil  JB:KCHEH BOJBI  UCPE3  BOAOIUPUEMIYIO
YacTh CKBAXs{MIipl, XHMMUCCKOE 3acopenue (QHIbTpa NPOHCXO-
JUT BCAHCNCTBlie YacThuHoli M IoJdofi 3a0uBKY ero OTBep-
CTUIl BBIJIAAIOILHMHCS U3 BOJAbl YIVICKHCIIBIMH COJIAMHM KaJb-
Llis, MATGHS, Maptaiua, Kenesa u ap.

Kpoaie Toro, B MeCTax CBOEro conpuxacapusg ¢ QuIbTPOM
YacTULbI TPYyHTa MOUYT CUeMeHTHPOBATbCH JAPYr C JApyroi
VIVIEKICAOTOM, M3BCCropl0 MardHHsg, Mapialiled, Kele3oM H ip.
1 oBpazonaTh BOJOLIIpOHHILGeMYi0 maccy. OpraHuucckuc
OpUMeECH, BXOMALIME BO MHOIHEX CliyyasnX B €OCTAB HOA3CM-
LBEIX BOA, HOLPEIBAT HJA000DA3ULIN HOKPOBOM CTeHKH (PUALTDA,
TAKXE MOrYT BBIZBAib ero 3akynopky. Ilpn Beimajienimn B3
rzo;Lr\ CONCPIKRUIKENCS B HEl COJICH Kadslis, Mardus, »ap-
Taisa M eT20a GIAIRTR 32ACPwuBacT HX I CJYIXKHT OCHO-
301 s QOpHpOLIBIE BOOH HIPOIHIIaeMOoil MIeHKH.

Pa3pym“xi”? Matepvacia GiibTpa DPOUCXOTHT, TVIALHLIA
o6pasoM, BCJAEICTBIE KOPPO3HHHLIX TPOLEeccoB, 3aBHCALIHX
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OT CTeNMeHH MHHEePATH3AUHH U  arPeccHBHOCTH  TIO3EMHBIX
BOJ.
Ilpu BeiGope Matepuaga ai1d GUIHTPA B KAZ TOM KOHKpeT-
HOM cJyyae HeoOXOJHM\I0 HCXOAWMTL 53 CTelen “MiHepa/jHsa-
MY HJIM arpeCCHBHOCTH MOJ2CMHBIX BOJ, d TAXKME H3 HaMe-
YyaeMoro Cpoka 3KCIJIOATAlHH CKBAKHHEL

2. Boigop Ttuna ¢inmrpa

Bonpoc o Bbifope wauGosee sdper risnoio TOnAa HUIBTPA
NpeicTaBiaseT  3uaudreasnele  Tpyiancetd.  Ilporeiennas B
1940--1941 rr. B Hnueruryre Boireo [2] . crnennacisnag
HAy4qHO-TeMATHUECKAT U SECTEPINCHTa bNAsd  NpopadoTKa
BOMpOCA TMO3Bo/HIa Gosee o00cioBalHO 101CHTH K Bridopy
palMOHAMBHLIX TH!OB (PHILTPOD INf pas3ikunsiX TIPYHTOBDLIX
ycaosuii. B mpouecce 370l paGoTht ObLT coSpau H CHCTCMA-
TH3UPOBAH JAOBOJLHO OSWIMPULIT JUTepaTypHHil H apXHBHLIH
yvarepuat o paGore QHILTPCB B MPOH3ROACTBENHHIX YCTO-
BHSIX, @ TaKxKe MNponejeHbl JjgafopaTopubie MCHEITalHUA OCHOB-
HBbIX KOHCTPYKTHBHBIX THMOB (ilsieTpos. B pesyanTaTte nnone-
Jenps athnx paGotr HMncrtirvrouv 6wiiu pazpafoTansl TPakTH-
YeCKHe YyKaszadud 1o BbIGODY (PHUABTPOB  NPHMCHUTENIBHO
K THIOBBIM I'DYHTOBBIN  YCJOBHAM, ONVOJIMKOBAHHBIE B HHCTPVK-
IHH JAJ9 OypoBBLIX MacTenoB Io OvVpeHHIO M ONpoBOBAHUIO
CKBAXKUH N1 Rojocwalikenus [42] W ucnosansosalmbie
B 'OCT B-1872-42 (cm. tasa. 9).

B MeJK03epHHCTHX MecKaX CO SHAUHTEJBHBIM COMEnIKanueM
TJIMHHCTBIX YACTHIL OT HOpuMeHeHHs (PUIBTPOB B IIEKOTOPBIX
caydasix Lesecoc0pa3Ho 0TKA3aThCd, Mepexonsd Ha YCTpolicTBo
BecdupTpoBux CKrAKUHE. [Tocaennec ofiveToOBI IO Tev, 4TO
B 3THX VCJOBHAX rpaBuiidee (WIBTOH (Ta%e ¢ MToToC T0iHol
OGCHIMKOIY JOBOJLHO GRICTPO  BROLIBAIOT W3 cthog  (neoen-
CTBWE KoJhMaTa)Ka) H JaatoT vaao Boinl. Puaprrn ke Ilepe-
BO3HHMKOBA MPHMEHIMBI TOJBKO B MeCKax PaztlonoTHOTO CO-
CTaBa H, KAK MoKa3a/ ¥ JafopaTOpHbIE HCAObITAHHSA, TaK¥Ke Masio
I POM3BOTHTEJbHBI.

O6.1acte npuyeHenust 6ecOUILTPOBLIX CKBaKITH H CrOCOOB
ux ycrtpofictBa OYAVT OCBEIICGHBI HHIKE.

3. Onpenenerve ocHoBnbIX pasmepor duabTpa

Pazuepur Bononpuesiofl wactd cxsamuubi-hunsTpa (ero
JOAHA HOAHAMETP) Onpencasiorcss AeCHTOM CKBAKIHA H Xa-
PAKTCPOM BOJZOHOCHBIX MOPOI.
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Ta6nuuna 9

Xapakrep BOJO=
HOCHBIX C/10€B

+ ey =

PcromengyeMmne THOW M pasMepst QHILTPOB

Pasnmepuw orsepcrrit

KoHerpyx
Pyxuust GHILTPA HIX No ceTKH

1. Tsepawe yc-
TON4HBBIE TOPOAH

2. Tsepuvte, He-
ycroiluuBble MOPO-
bl HAH CJOH TBEP-
IblX  BOAOHOCHLIX
Nopoi, nepecrausa-
ol Hecs C HeycTol-
YHBBLIMH NOPOAAMH

3. TaneuHHKH H
rpasHit

4. l'paBuiiape H
KDYMHO-3¢PHHCTH €
necku

5. Cpennesepuu-
CThIE MECKH

1 TOCT B-1872-
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BoaounocHble €10H ocTaloTcs 6e3 KpenneHHus.
®uneTp He Tpebyetca

Huamerp otBepcTuit

TlepdopuposanHbie
15—20

Tpy OBt

Iupuna wenes 3—Sa.,
IOnuua wenet 25—50 mn.
Paccroauns Mexly BHTKA-
MH TIPOBONOKH 3—5 MM

1 enscrore GuABTPH C
IPAMOYTOJLHBIMH OTBED-
CTHSIMH. Honyckatorca
nepdopHpPoOBAHUNE TPYOBI
CO ChHpaJbHOHN OOMOTKOMH
Toacrofi (2—3 am.u) mpo-
BOJIOKOH

Llenncroie duaptpur ¢ Iupuaa mienu 1—2 amar.

TpanenonaanbAUMU  ot- | Janna wean 25—50 i,
BEPCTHAMH, CeTKa npocTOro Hau KH-
Ceryatbie  QHABTPBI €| NEpPHOTO TMIETEHHA C OT-

BepcTHamu or 1IX1 amar

KPYIHALIMH HOMEPaMH CeT-
10 2X2 mu

KIn

Cerka raayHHoro (per-
COBOr0O) IUETCHUS  OT
Ne 6/40 no Ne 12/90.
Kapkac ¢HuabTpa-— nep-
dopuposannas Tpyba C
OTBEPCTHAMH JHAMETPOM
15--20 4

Ceryathie GHABTPH

42



ITpodo.axcenue madiuys 9

XapakTep BOJXO-
HOCHBIX CA0EB

6. Meaxosepuu-
CThI€ NMECKHU:
a) pasHopoOAMbIE

— Tt

PekomenayeMmbie THNeI H pasMepid QHILTPSR

KorcTpykuusa ¢uabrpa

[lepdopupoparH2g Tpy-
6a 06MOYaHHAA CIHPANLHO
NMpoBOJOKOH.

CeTyaTbie QUILTPHL C 3a-
$hUILT pOBOH 3aChiNKOH
FpaBHEM H KPYNHHM Oec-

[T

Pasvepnl oTBepCTIid
HaIH Ne ceTKH

Paccionaude Mewly BHT-
KaMu IpOBONOKH (,5-1 A,
CeTka TajiyHHOrO naere-
Hast oT N2 6/40 no Ne 12/90
B 33BHCHMOCTH OT TO.-
HIMHB 3aChHITKH

KOM

6) oaHOpoOAHKEe Kop3nnuarne ¢uaLTpHI
HIW ceTyarhe DHALTPH C
o6uIbHOR 3aCHNKOH rpa-
BHEM H KpYIHbIM NECKOM,
OCyuleCTBANEMOR  OJHO-
BpeMEHHO € OTKaykKo#
BOLbl H3 CKBAaXHHbBI C IIO-
CTENeHHbBIM OOHaXKEeHHeM
¢HabTpa

B TepabIX YCTOHYMBBIX MOpUAaX, TAE KpeIJieHHE CTEHOK
CKBaXXHHBI (QUILTPOM He TpebyeTcs, a TakkKe B TBepABIX He-
YCTOHYHMBBIX MOpOJAaX, IpPH HPOXOAKE KOTODPBIX HEOSXOAHMO
KpelJieHHe CTeHOK CKBaxKHHBI HephOopHpPOBaHHBIMH TpyOaMuy,
BHYTPEHHUH JHaMeTD BOJONPHEMHON YaCTH CKBAKHHBL (HJH,
HHaue roBOps, KOHEUHbIN ee AHaMeTp) ompejensiercs, HCXOAd
H3 TeXHHYECKH MONYCTHMBIX ¥ 3KOHOMHYECKH BLITOAIIBIX CKO-
pocTeli IBHKeHHs BOJIH! ([0 CTBOJY CKBaMKHHEL), MO Qopirye:

D =357 1/ 9 . (8)
rjge Q — ne6HT CKBAXKHHLI B .4/Cek;
v — CKOpOCTb Bepmxaanoro ABHUXeHud BOIhl B BOOO-

NpHEMHOH YAaCTH CKBaKHHBI
Mo jpaHHbBIM Ta6ua. 10.
JlnmuHa BojompHeMHOH HacTH CKBaXKHHBI B 3TOM cJyyae
onpeje/ieTcss TJyOHHOIT NMOTPY>KEHHs CKBAaXKHHBI B BOJOHOC-
HBHH NJ1aCT, IpH KOTOPOH B JIAHHBIX T'HJAPOTe0JOrHUecKHX yCJao-
BHSX BO3MOXKeH 3a00op M3 Hero HeOOXOMHMOro (HJIH MAaKCH-
MaJIbHO BO3MOJKHOIO) KOJIHYECTBAa BOJIHL

B M/CeK, TIPHHIIMAETCH
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Tacanuna 10

T T A s e o . e emt 4T T e € T W B
a RN MG Wy MMM L L T ARt T e PR Sk ee 4T een T v e

HuaMerp DOACTIpLeMHOH i
Y4CTH CKBAWuUHM B Arx .| 75 [100 | 125 | 1501200 (250,30 G 350 {4090
Peroyennyemnie cHaye- \
HBHY CKOPOCTIL BCpTHKAIb- 1
HOTO  HABH.KEHHSI BOTul B |
Mleew . . oo . L 105707 ¢,

1,51 1,8

[#2]

09! 1,0] 1,3] 1,5
|

! .
|
'

Iosepxnocts paGoueil 4aCTH ¢uIbTPa CKBAXKHHBI, 3aKJa-
ABIBAEMOIl B IeCYaHO-IPaBHIHBIX HOPOAAX, MOXKeT OblTb Onpe-
AeneHa 1o Qopmy.Je:

¢ o)

Uy (11111 zo) !

rie F —mojHasg HOBepXHOCTH paGoueil YacTH B CETYATHIX,
AbIpYATLIX M rpaBHiHLIX QuabTpax, pasnas =dl,
WIH [OJe3Has _ MOBSpXHOCTh pabodell 4YacTH Kop-
3IHYATBIX H KOJOKOJILHEIX (6e3 06CHNKN) GIIbTPOR,
paBHaag ¢w=dl (rie d— BHyTpeuHHuii JaHaMeTp
buabTpa, | — anuHa pabougeit ero uacti H @ —
KO3(hHUMEHT, XapaKTepu3yoUui OTHOLIeHIE IIoves-
HOH BBIXOJHOH IWIOWIAAH K IOJHOH IMOBEPXHOCTH
¢buabTpa);
Q — nebut CKBAXKHHbI;
Ugp — LONYCTHUMAsA BBIXOJAHAA CKOPOCTb (PHALTPALHH U3
BOJOHOCHOTO InaCTa  [IPpH  HOCTYIICHHH  BOXBI
B QUJLTPHE! C TOPH3OHTAMLION cXeMoH (GHIbTPALHH
(cM. HHMKE);
Uo—— AOIYCTHMAA CKOpPOCTb ABHIKCHUS BOABI B IIOpax
IpyHTa B QUALTPAX C BCPTUKAJLHOI CXeMOH QuIb-
panuu (Ci. Huae).
CxBaxXHOCTL  (QUIBTPOBLIX  KAPKACOB  COTVIACHO  HMEIC
WHMMCA OIBITHBIM JAHHBLIM BO3MOMXKHO TIPHHIMATh:

a) npu KPyrawx oteepcruax — or 0,15 no 0,20;
6) , npAMOYFrOALHRIX » 0,20 , 025
B) B KOP3HHUATLIX H K A0x0AbHMNE QuAbipax 0T 0,13 no (15,

Pemag ¢opuyny (9) orHccuteasHO d B MM H BhIpaxas
B Hell: Q M3/uac, vy M/cyTKU, U, A/cex 1 ] a molyyaen cic-
Aylolide QOpiyJabl JUTS Onpejiesienlid BHYT)CHHETo AHaMerpa
(MOHIbTpa:
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a) B QuabTpax ¢ ropnaouTannhliol cxexoll (uanTpauHu:

8 0
d=7643 L. (10}

[ At B
T 0
6) B QuJBTPAX C BCPTHKAJMBHOI CXCMGH (puIbTpaLKH:

d—0,00-% . (11)
?/UO

ITpaktuueckn mpw Toau3onanuu Qopivaayu (10) u (11)
nomBoil pabGouell uwactn QUILTPA 3aJA10TCS, PYKOBOIACTBYSCh
Kax OOUIMMH TH/JAPCTe0,0rHUCCKHMH  coolpaxeHusiMu  (Veao-
BHSIMH 2a7€TaHHs POIGIIOCHOr0 TIIACTa, €ro MOLIHOCTBIO, TJy-
GHHOIl TOTpYIKCLMsS CKBAXKIHUB B BOJOHOCHBIA CJIOH, TOJIOXKE-
HueM B HeM pafoucii wacTd (uUiabTpa H T. II.), TaK U KOJHue-
CTBOM OTKAQUHBaeMOH H3 CKBAaXKHHbI BOJBL,

CaeAyer OTMETHTH, YTC B HACTOAUISC BPeMs BONPOC O BbI-
Fope naudosee 3hPeKTURION AMHIL! QUIBTPA A ONTUMAJIHLHOTO
ero TMOJIOXKeHHs B BOJIOHOCHOM [IacTe MaJo H3ydeH. Ilpakrtu-
UCCKH IIPUHUMAIOT JJMHY paboteil yacty QuUIbTpa B npelenax
or 0,5 M nmo 0,756 M (rae M — mo.iHas W BCKpbITAsA MOLL-
HOCTH BOJAOHOCHOIO NJaCTa); NPH STOM JAJIHA paGouell 4acTH
ofbiuHo Koaebaeteda oT 5 o 25 4.

IMpu OGonbliel] MOUIHOCTH BOAOHOCHOIO MJiacTa (HJIBTpPH
YyCTaHAB/MMBAIOT B CPeIHEGH €ro 4acTh, NpPH CpPeJHeH MOIil-
HOCTH — B HWX(HEH YacTH H [IpA MaJoli — Ha BCIO MOIIHOCTH
(ycTpauBas B 3TOM cJaydae OTCTOIHMK B NOJCTHJAKOUINX BOMLO-
HOCHBIH TOPH3OHT MOpOaax).

He pexo:enayercs ponyckaTh o0naxenug pabouell yactu
(GuabTpa BO BpeVd 3IKCIIOATAIIHOINIBIX OTKauek BO H3bexa-
Hie J0CTyYNa K QIIbTPY BO3TyXa (Kax MpaBusio, Bech (UILTD
31KJaABIRACTCH  HMXe OKMJIaeMOTo JHHAMHUYCCKOTO YPOBHA
BOJbI B CKBaXHie). B ciyuae sKCMIOATaUHH OIHOII CKBaXKu-
HOH HECKOJIbKHX BOJIOHOCHBIX TOPH30HTOB (Ciyuafi yepepoBa-
HHST BOJOHOCHBIX CJI0EB ¢ BOJOYMODUBINH) CJeTyeT MPHIMeHsITh
GUALTPBI, COCTAB/CHHLIE U3 OTHECNbHBIX 3BelbeB, Pacnojaras
KX Takua oOpasoar, yto6bl pafoyad YACTb KaX/oro 3BeHa
HPHXO1WIIaCh TIPOTHB  BOJOIIOCHOIO CJO0d, a TJyXasd TpPOTHB
BoJoOynOpHoro. B 3ToM ciydae pacueT NPOHMRBOIAT 1030-
HaJablo, T. €. OTJEJhHO AT Kax:Joro 3ssena (pu.nrpa.

[pu yeranosacnun Aunuel pabouell wactm ¢uanTpa, mno-
MUMO BLICKA3apdsiX coobparkenuil, necOXOAMMO TaKiKe YuH-
TBIBATH H BEJIHTITHY DaspeiBa VpPOBHeH BOJLl B CKBAXKHHE
(cM. mice).
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4. OnpexeneHue NpeAeJbHBIX BXOAHBIX CKOPOCTEH

Iox npeaenbHOlt BXOAHOM CKOPOCTBIO NPHHATO [OHHUMATh
TaKyl) CKOpPOCTb (UALTPAOMH BOABI B BOMXOHOCHOM NJacTte
(111 CKOPOCTb JBHXKEHHST BOABI B €ro [opax), HpH KOTOPOH
BLIHOC MEJAKUX YaCTHUIl TPYHTa MOXKET NPOUCXONHUTH JHMUIL BIIE-
PHOI MpEABAPHTEJIBHON MpPOKAYKH CKBAXKUHBI, B Hpeaesax, He
Hapyualmux obmell ycTOHYHBOCTH CaMoro rpyHTta (BepHee
ero ckenera). Ilpennosaraercsd, uto Bokpyr ¢umabTpa obpa-
3yeTcs TpH 3TOM CJAOH rpyHTa O60JblIed BOAONPOHHIaeMOCTH
(TaK Ha3bIBAEMBIH «ECTECTBEHHBIN» (GUALTP), CHOCOOCTBYIOUIHI
VBEJIHUEHHIO BOJ03aXBaTHOH CNOCOOHOCTH CKBaXKHHBI,

BesmuuHa npenesbHOH BXOIHOH CKOPOCTH 3aBHCHT KakK OT
XapakTepa BOJOHOCHOTO TPYKTa, TaKk H OT THIA (GHUIbTPa H
HanpaBJeHus (UILTPAUHM IIPH BXOJE BOLABI B QHILTP.

Hanpasnenue ¢uasrpanud B (QuIbTpax ceTyaToM, Ablpua-
TOM ¥ TpaBuliHOM [OBOJILHO O6JIM3KO K T[OPH30HTAJILHOMY,
B (UILTPAX KE KOJOKOJHHOM H KOP3HHYaTOM HMeCT MEeCTO
BepTHKaJbHasA cxeMa (uAbTpaluu (B NEPBOM THIE HaNpABJEH-
Has CHH3Y BBepX, a BO BTOPOM — CBEpXy BHH3).

a) PUaIbTpPB C TOPH3OHTAJDBHOH cXeMOH
GUIAbBTpAaUHH

Jloisi onpefesneHust npeaesbHbIX BXOJHBIX CKOpOCTEH € To-
pU30OHTAJbHON cxeMOH ¢GUJAbTPALUMH B INPAKTHKE INPHMEHSIOT
WM Tak HasbiBaeMble «HOPMbI [pocca», uid ke 3SMIUpHUe-
ckyio dopMysy 3uxapara.

Jlauusie I'pocca 6a3upyloTcs, rIaBHbIM 00Pa3oM, Ha ONbBITE
BOMOCHaOKenus B [epMaHdd ¥ MOTYT PacCMaTPHBATHCS JIHUIb
KaK YHACTO NPAKTHYECKHI HOpMaTUBHLIA MaTepuaJ, He MOATBED-
KIEHHbIH HH TEOpPeTHYECKH, HH OKCNepHMeHTaJpHO. Maiio
TOro, HMEIOLIHecs JAaHHble Hallefi NPaKTHKH NMOKa3bIBalOT, YTO
pacueT, OCHOBAHHBI Ha «HopMaXx [pocca», OOLIYHO NPUBOJAHT
K NpeyBequueHHBIM pa3MepaM (HIbTpA.

ComocraBjieHHe ONBITHLIX BXOMHBIX CKOpocTed, Hab./1101aB-
IIAXCA HAaMH [IpH TMPOBELeHHM JabopaTOPHLIX HCNbITaHHH pas-
JHUHBIX TUNOB (UJIBTPOB B (HIBTpaLOHHOM JoTKe B HMHCTH-
tyre Bojareo Ha nByX (pasJHuHBIX MO CBOEMY cOCTaBy) TPYH-
Tax, NOKa3biBaeT, 4TO MaKCHMaJbHble NpejeJbl BXOAHBIX CKO-
pocteli, pexomenayembie ['poccoM, Gl npeB3olifieHs! B 3—6
pa3 6e3 CymeCTBEHHOrO HapyIleHHWs NPOYHOCTH TPyHTa H IpH
OTCYTCTBUY KaTacTpodHUeCKOro BbIHOCA MEJKHX (Qpakiuil.
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Omnupuyeckaa Qopmysa 3MXapATa MNpPEACTaBiIfeT SHAYH-
Tesiblio GOJIbLUMI HHTEpec, TakK Kak 3Ta (opmyna BIOOJHE npa-
BHJBHO HaMeyaeT (YHKIHOHAJBHYIO 33aBHCHMOCTb BXOMHOMN
CKOPOCTH OT KoabHLHeHTa GuabTpaluyu rpydra (vy= %’ rae
Uy —B M/cex u k-— B m/cex). Oanako ¢opMmyna 3uxapara
GasvpyeTcss Ha CPaBHHUTENHHO HEGOJBUIOM SKCIEPHMEHTAJbHOM
MaTepuane, K TOMY »Ke JaJeKO He OTBeYallieM peaJbHbIM
yeqosuaM pabotel GuabTpoB GypoBeix Ha Boay ckBaxuH. Co-
NOCTABJICHHE OMBITHBIX BXOJHBIX CcKOpocTel, HaOJIONeHHbIX
HaMd 0pH NPOBEJEHHM YKa3aHHbIX BhILWE Ja00paTOPHBIX pa-
6oT, MOKa3klBaeT, UTO TAK Ha3bIBaeMble «KpPHTHUECKHE CKO-
pOCTH», NoJACUHTaHHBIE N0 QopMyJse 3uXapATa, GblJIH NPeB30H-
feHsl IPH ONmTax B 5—9 pas Ge3 CyLIECTBEHHOTO HapyLIeHHs
[IPOYHOCTH TPYHTA M TPH OTCYTCTBHH KaTacTPO(PHUECKOI'O Bhi-
HOCAZ MEJKHX ero (paxiui.

C mesbio nposepkH ¢popMy.ast 3uxapATa HaMH Onlia mnpef-
nmpunsrta paGota [2] no Hu3yueHHro (haKTHUECKHX HAaHHBIX IO
ONBITHBIM M 3KCIJIOAaTAlHOHHBIM OTKaukaM M3 OYypoBEIX CKBa-
JKHH, 3aJIOKEHHBIX B NECYaHO-TpaBUHHBIX NOpoAax H 06opynHo-
BaHHLIX (HUABTPAMH C TOPHU30HTANBHOH CXeMOH (QHILTPaLHHU.

Bsuny Toro, uto cTpykTypHble 0COGeHHOCTH TpyHTa B dop-
MyJie 3¥XapATa YYHTHIBAIOTCS TOJBKO KO3(pHUHEHTOM (HIb-
TpauuH, coOpaHHBId MaTepHa/ Obll NPOaHAJW3UPOBAH U B OT-
HOMICHHH BBISICHEHHS BJHSHHS Ha XapakTep MPUHATOH 3uxaph-
TOM (YHKUHOHAJILHON 3aBUCUMOCTH TaKXKe ¥ MOJyJs HeoIHO-
POAHOCTH rpyHTa. ITOT aHAJ¥3 MOKa3aJl, YTo BJIHMsHHE MMOCHel-
Hero ¢aktopa Ha XapakTep B3aBHCUMOCTH Jo  (BXOZHOTO
rpagudedTa) or kK HeZOCTaTOYHO sIoHO BbIpa)keHo. OrGpocus
3T0T (PAKTOp, HaHeceM MOJYUYCHHbIE TOUKH (0603HAUEHBI KDPYXK-
KaMH) Ha rpa¢ux 3aBucHUMOCTH fo OT K HE3aBHCHMO OT MO-
Ayas HeojpHopojaHocTH rpyHra (puc. 34). Ha ator xe rpadux
HaHeceHa, KpoMe TOro W KpHUBas, MojACYUTaHHasd mo dopmyse
3nxapara:

Ol

KaK BUAHO, MOYTU BCe€ HAIH TOYKH JIOXKAaTCHA 3HAUHTEJIbHO
BLILIE KPUBOH 3uXapATa, uTO YKa3biBaeT HA BO3MOXKHOCTbL MO-
BLILIEHHS pacyeTHBIX 3HAYEHUH BXOAHBLIX T'DaJHEHTOB MPOTHB
[ipeaeson, olpefeJsisieMblX ¢opMysolt 3uxapjra.

IIpoussenem aHanu3 npHMBeLeHHOro rpaduka B OTHOLIEHHH
BO3MOXKHOCTH YCTaHOBJICHHS HOBOH 3MIIHPHYECKOH 33aBHCH-
moctH fo or k Ha MaTepuane, Gojee 6JHM3KO OTBEugOlleM
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VCROBUSIM

pa6oTel uAbTPOB OypoBEIX Ha BOLY CKBAXIUH.

C 5T0H 1eJbI0 M0 MOMYUSHHBIM TOUYHAM BEa rpa(pme JLaHa HO-

Bas SMIHPHUYECKAA KpHBas
BBIM CKBAXKHHAM).
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Puac. 34. Tpapux 3aBHuCHMOCTH

Aunanu3 sroll KpHBOH NCKasas, uTO OHa

BXOLHUBIX THIDARAIGC CKHX TPadi enios J
OT KO.Quader.a @ bTnauuil rpy cton &

A0BO.IBHO OJM3Ka

K runepbone, ypaBHEHHE KOTOPOII yKJIa,'LbIBaC’I'CF{ B QopMmyJy:
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Lleacransig siaucHin @ 1 b B ypavrueuue (12), apusojum
ei0 K CJOeAYIOWENMY BIJY:

- — G
§==60x-%% nau [j=0Lk""P = — -, (13
V A
[iprreninp gnaciec 3axon Jlapcu, HAXOLHMM BbIpaxKemic JLIs
onpejelenHd  JONVCTHAMOIO 3HAUCHUS BXOTHLIX CKOPOCTC
(hHaLTpaluu:

V= leiy== 60V k stjcymrr, (14

yAC K -—— KO3 HIHeNT QUIALTPALHM B M/CYTKL.

Doparysolt (14) ME H peKoMel/lyeN [101b30BaThCA NP pac-
ucTe qm ABTPOB C TOPH3VHTAL TbHOIl CXCMOIT q)mmpamm (cet-
uaThld, AblpdaTolii U TpaBuiiHblil QHALTPBI). STOH XKe dopwmy-
01l MOJKHO IOJE30BaTLCS U sl pacyeTa KOP3HHUATBIX (DU/Ib-
Tpos (3a oTcyrcTBHEen Apyrux Ooslee TmpHeMJeMbIX).

Ciaeayer OTMETHTb, YTO MPeIjaracioe pelleHHe MOXKeT
AaTo M 3HAYBTEIbHEI SKOHOMHTECKHl s(PexT, Tak Kak mojay-
gacypie 1o (opyvie (14) snadenus BXOIHbIX CKOPOCTEH (PHJIb-
TpauMu AJs1 HauloJiee IHMPOKO PAaCHpOCTPAHEHHBIX B IPaKTHKE
1PyL103 3Haud [eJbHO BbIUIe KPUTHUCCKHX CKOPOCTEH, NOACYH-
TQLHBIX o (opmyre 3uxapaTa, 4TO B KOHEYHOM pe3yJbTarte
JODKHO TIPHBCCTH K 3HAUHTENBHOMY YMENBIICHHIO pPa3iepos
(bubTpos (AMMHEBL I LiaMcipa).

6) PHABTPH C BEPTUKAJLHOI CXeMOH
GUuJIbTpaULUH

Hus onpeierclkst  IpededblIEIX  BXOJHBIX — CKOpPOCTed
B (PEABTPAY C BCPTHKAJBHCI CXeMOH QILibTpaulH CIelH#alb-
HeX Qopiayn He uiecrcd. Ilpu pacuere GUILTPOB KOJOKO.Ib-
HOrO THIA B MPAaKTHKE IIPUMEHSIOT HHOTJ/AA INMPHEMbI, OCHOBall-
nepie Ha oOuieusBecTHOi 3akoHe (CToKca, UM 2Ke 3MIOHpHYe-
ckue (Qopyyast Purtnarepa u KpucieHnca.

@opuyna Crokca, paBHO KaK M BBITCKAICUIHE M3 Hee MpH-
CMBl, He OTBCYAIOT YCJODHSAM BbIHOCA MEJKHX UYAaCTHI[ TPYHTA,
NPOHCXOAAUIETO TPH BXOoJde BOAB B (uJsTp OYpOBOH CKBa-
JKHHLI, a MOTOMY He MOTYT ObLIThL PCKOMEHJOBaHLI AJS Ipa-
KTHTCCKOTO KCNOJIb30BAHHA (YTO TOJTBEpAAeTCA TaK Ke H
JaHHBIMH Ja00paTOPHBIX HKCCJe/O0BaHUi, 1IPOBELEHHBIX HAaMH
p Mructuryte Boareo). Popuyiaa Kpictenca a8 pacyera
BNOIHBIX CKOPOCTeH TakMXKe He NPIiMeuliMa.

Jliist OpucHTHPOBOUHBIX MGCYETOB NONYCTHABIX BXOJHBIX
CHopoCTell B KOJIOKOMbHBIX (phTIpraX MBI CYHTACM BO3MOIKHBIM
1C.1b30BAaThCd BUoU3MeHeHHod ¢opmyaol Puttunrepa ¢ aMm-
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NHPHYECKUMH KOS(bPILIHeHTaMH, NpeaJoXKeHHbIMH HaMH Ha
OCHOBE€ HNpOBEJIEHHBIX B I/IHCTHTYTQ Boxareo JIaﬁOpaTOprIX
OIIBITOB:

V="V d(1—1,) #cer, (15)

rge v, — AONyCTHMAash CKOPOCTb JBHXEHHA BOAbBI B IOpax
rpyHTa, NpPH KOTOpoH obecneudBaeTcs BBHIHOC Mell-
KX (pakuuid B 3aJaHHBIX pa3Mepax, B M/CEK,
d — cpefHeB3BelUEHHBIH  AHAMeTp  INpeJHa3HaYeHHbIX
K BBIHOCY YacCTHL I'pPyHTa B M,
7 — 3MNUpHUeCKHH Ko3duuueHT; Aas ¢uabtpa CHMOHS
paBubii 0,40, ans ¢uastpa Ilepesosnukosa 0,60;
Y — YyJAeJbHbll BeC NOPOMHI,
v1— YJAeJbHBIH Bec BOABI, paBHbId 1,0.
Ecan npuHaTL cpeflHee 3HaueHue y=—2,65, To Qopmyay
(15) MoXHO HamHucaTh B CJIeHylolleM BHIE:

v, =1V 1,654 sfcex. (152)

5. OnpejneneHde BeJHYYHbI pa3pbiBa YpPOBHeHd BOAbI

ConporupsieHne NpH NOJAX0JLe BOAB K OypoBOH CKBaXKHHE
1 BXoJle ee B (DUJIBTD BbipaxkaeTcs, KaK H3BECTHO, B BHJIE
Pa3HOCTH MeXK/1Yy YPOBHSIMH BOJbI B CKBaXKHHE U 32 Hapy:KHOH
ee CTeHKoH (B «3aTpyOHOM» INIPOCTPAHCTBE).

Hmeromiuecst pacueTHble IpeiJioxeHHs1 AJS onpefeseHus
BEJMUMHBl pa3pblBa 'yPOBHA BOABl B CKBa)KMHaX OTrpaHHUM-
BalOTCs 3>Mnupuueckoi Qopmynoil Ipendbeprepa, noJaydeHHoIl
EM B Ja60OpaTOpHH B CBfI3U C IIPOBEPKOH TEOPETUYECKHX IIO-
joxeHuil KoseHu no NpPHUTOKY BOABl K KOJOAUY.

dta QopMmysa HMeeT CJAeAVIOUIMH BHA:

N4
A= h—h, =05 (16)
UJIH NpUOJHUIKEHHO:
— 2
dh=0,5 T (162)

rae Ah— BesMuMHa pa3pbiBa MeXAY YPOBHAMH BOJBI B CKBa-
JKHHe ¥ 3aTpyOGHOM IIPOCTPAHCTBE;
h — ypoBeHbp BOAB Yy HapyXHOIl CTeHKH KOJoJla
(B rpyHTe);
hi — ypoBeHb BOAbl B €CaMOM KOJIOJLE;
H — nepsoHaua/ipHblil ypOBeHb NOJA3eMHBIX BOA (40 OT-
Kauku).
®opmy.asl (16) u (16a) He yUHTHIBAIOT KOHCTPYKTHBHEIX OCO-
HfennocTell uabTpa, MexAy TeM (Kak 3TO YCTaHOBJEHO HaMH
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upi TpoBefeHHH J1a60paTOPHBIX HCHBITaHHH pasIHYHBIX (DHIb-
TpoB B MHcTHTyTe Boareo) 310 BJHSAHHE BeCbMa CYLIECTBEHHO.
B pesyabrate JjabopaTopHbIX OIBITOB HAaMH IPENJIOKCHH
HUZKeCJIeIyIOLINe TonpaBku K Qopymyae Dpenbeprepa, yuHTHI-
BaloL(Me KOHCTPYKTHBHbIEe OCOOEHHOCTH (PHJIBTDPOB:
a) And JAbIpYaToro, CETYATOro M rpPaBHiiHOrO (QUILTPOB:

992
_,_.

A= 0,57 T (17)

6) nna ¢uapTpoB KosokoapHoro tuna (Cumous, IlepeBos-
HHHKOBA H JP.).

o
M= 0,5 M (17a)

Tlpaktudeckn dopmyast (17) u 17 a) ymoSuee npencra-
BHTb B CJeAylolieM BHJE:
a) /g JIblpuaTOro CeTyaToro M rpaBHUHOTO (HUIBTPOB:

(H—F)*?

h=h; 405" H ; (18)
6) nas (HIBTPOB KOJOKOJBHOTO THIA:
heh, 20,5 H =0 (182)

3uasgs H u h, HaxoJasaT NoAGOPOM OTMETKY YPOBHf BOJbBI
B KOJOAUe hi, B COOTEETCTBHM C KOTODOH M Ha3HayawT IJy-
Ouny MNOrpy:KeHus Hacoca.

6. Onpenenenue pa3MepoB ¢GHUILTPOBBIX OTBEpCcTHIl H moAbop
MaTepHana AJd GUABTPYIOLIHX OOCHITOK

Pasmepnl oTsepcTHil B AblpuathiXx H CeTyaTblXx ¢GHAbTPAX
MoAOHPAIOT HAa OCHOBAHHH JAHHBIX O MeXaHHYeCKOM COCTaBe
rpyHTa, npuHuMas (10 KPHBOH MeXaHHUECKOro cocCTaBa), 4To
yepe3 (QUJABTP MOXKeT ObITh NpPOMYLIeHO B npoilecce onpodo-
BaHHSl CKBaXXHHbI CJEAYIOLIee KOJHYeCTBO MEJKHX YaCTHI
rpyHTa:

a) B KpPymHOM rpaBud B B ragseunukax fo 20—30%;

6) B cpeaHeM u MenxoM rpasuu no 30—409;

B) B KDPYIMHOM H CpejHe3epHHCTOM neckax jpo 40—60%;

r) B CcpefHeM H MeJKO3epPHHCTOM meckax jao 60—80%.

Jdas sroro no Kpusoii MeXaHHYeCKOro cocTaBa TpYHTA
ycTanaBlHBaeTcs AuaMeTp HaubGolee MeEJIKHX €ro 4YacTHI,
OCTAIOLIUXCH TIOCJe NPOCEHBAHHA YKAa3aHHOIO KOJ/MYECTBa
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I'pyHiTa, W 3TOT JAHA\iCTp NpiimNactest 3a pacuernwii. Ornpe
HeIeHIe pasMepos OTBCPCTHII Moetr OblTh LpPOH3BCAEHO N0
fopay.ie:

d:'gtfz) (iﬁ')
rae ¢ — IUMPHHA (IJIBLTPYIOILETO OTBCPCTHS,;
d, — JMaMQTD PacueTHOrO JepHa,
b — xoa(QHLUCHT, KOTOPLUT MOKeT OLITh MPHHST: a) ISt

CeTyaThIX MW ABPUaThiX (C ICACBHAHBINH OTBEp-
cTuaAMHU) QuanTpos oT 1,0 (B MeJKO3EPHUHCTBIX Jiec-
kax) no 1,5 (B kpynHo3epHHCTLIX neckax); 6) mia
JABIPYATBIX (C KPYTJIBIMH OTBEPCTHAMH) QUILTPOB OT
2 no 3
[Tpu moadope HOMepoB QUALTPOBHIX CETOK TraJyHHOrO Ilne-
TeHHST MOJKHO DYKOBOJCTBOBATHCS pasMepaMy sIUECK B HUX,
upuBefeHHBNH B Tadj. 1.

Tatanuga 11

S e e e e e e ez e o R ER PR T L T RN

. . | Paavep syeck (mo o Pasxep Aqcex (1o
Ne cetox npoceBy TPyHTA) B MM Ne ceTox HpOCeBY FPYH1A) B MM
T T !
6,30 0,69 810 | 0,25
6/40 | 0,51 12/60 1yl 0.20
6/50 0,40 12/40 {1 '
8,40 0,30 14,100, ' 0,15
|

Bricotry komaoxosos h B ¢uapTpe CHMONIY H BOpOHOK
B ¢uibTpe Ilepesosnnkosa u Dpionkepa pekodenjiyeres npH-
HuMaTh oT 1,0 di (B KpyumoseplncIieix mnockax) po 1,5 di
(B MeJIKO3epHHCTHIX TNeCKax), THc di— HapyKULIH JAuaMeTp
KO0.I0KOJa MM YUIUPCHHOH 4acTH KOHYCa.

BruyTpennuii puamerp QuAbTPoB d2 AssT 57HX THIOB (QHIbL-
Tpa CIeAyeT lipnhuuaTh B npegedax or 0,60 di mo 0,75 dt.

[Tpu niondope wacTull (PUIABTPYOILEN OOCHINKKH PCKOMEH-
AYIOTCSA CJIELYIOMe COOTHOLICHHSI JHAMCTPOB YaCTHI:

a) B TpaBMiiHBIX QHUIBTpaX, OUCHIIAGMBIX B CaMOH CKBa-
xKune, — 1 : (4 = 5);

6) B rpaBuiHbIX QUILTPax, OOGCHITAGMBIX HA TTOBCPXHOCTH
sexuin (GuanTp Copencpa u Kopsunyaroii}, — 1@ (6 -+ 7).

[Ipr BBIGOpe GuILIPpYIOICH OOCBINKH  CJI0s, CMEXNOro
C €CTeCTBEHHBIN TPYHTOM JIHAMETP €r0 PaCueTHOrO 3epHa upil-
HHMaeTcss 1o cnocoly, u3noXKenuoyy Briuie. TomuHna Ka-
KAOro c1osl UILTpylomied 3achllixd He H0KHa ObiTh MEHee
30 mm.
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[nama VI
PACYET AEBUTA BYPOBBLIX CKBA)XHH

Bri6op Mertona pacuera me6Gurta Bomosalopa olpenesercs:

1) ¥croBusamu B3akMOAEHCTBHA CKBAa)KHH: a) OJHHOYHBIE
CKBaXHHbl; 6) B0103aGOpBl, COCTOsILIHE H3  HECKOJbKHX
CKBa’KHH, OKasblBalOUIUX BJIHsUHe JApyr Ha japyra npi
3KCIJI0AaTalHK (B3auMOTeiicTByioniue B0A03a60pDl); B) BOAO-
3a00ppl, HCMOBITBIBAIONLHE B/INSHIEC MOBEPXKHOCTHLIX BOJLOEMOB
H pex.

2) XapakTepoM BOJONPOHHIIAEMOCTH I[OPOI: a) IpOoHHIAe-
Mble IO nopaM (IEeCcOK, IpaBHif W T. I.) HJIH NIO MEJKHM Tpe-
1IMHaM, 6) NMpOHHIlaeMble 110 KPYIHBIM TPEHIHHAM.

3) I'mppasanyeckuM COCTOSIHHEM BOJOHOCHOTO TOpH30HTA:

a) Hamopuble BOABI, 6) HCHATIOPHbIE BOMIbL.

4) I'ny6uHOH 3a/103KEHHSI CKBAaXKHHBI B BOJOHOCHOM TJIACTE:
a) CcoBeplIeHHble CKBaXKHHbI, HMEIOUINEe NPOHHILAeMble CTEHKH
B NpejesaXx BCeH TOJILIM Ii1acTa; 0) HeCoBeplleHHble CKBa-
JKUHBI, "HE JOCTHTAIOL[HE OCHOBAHHS BOJOHOCHOrO MJAacTa HJH
HMCIOLHEe TIIPOHHIIAeMble CTEHKH He Ha BCIO BOJOHOCHYIO
TOILLY.

5) TpeGoBaHusiMH K TOUHOCTH PAaCUCTOB: a) NpeBapuTelib-
HBIC OPHEHTHPOBOYHbIE PacyeThbl, OCHOBAHHBIE HAa pa3Bef0dHbIX
JAHHBIX H JIaDOpAaTOPHBIX OlpeAeseHHsAX KO3(DHIHEHTOB (ilib-
TpaUHH TPYHTOB; 6) YTOYHEHHBbIE pacueThl (/15T CTAAUN IIPOCKT-
HOTO 3aJlaHHsd H TEXHHYECKOTO NIPOEKTa), OCHOBAHHBIX Ha AaH-
HbIX ONBITHBIX OTKadex.

Huxe npuBOAATCA MeTOAbl PAaCUETOB, YUHTLIBAIOUIHE BJHA-
Hue INepeyHciJeHHblXx (AaKTOpoB, MPH 3TOM B KayecTBe OCHOB-
HOTO NpHU3HAKA MNPHHSATH YCJAOBHUS B3aMMOAECHCTBHUS CKBaXHH,
Kak HauboJee BJHSIOUIHE Ha BhIOOpP pacyeTHOH CXEMBL.

1. Oaudounble CKBAaMXKHHbI

OnpeneneHne mge0HTa OFHHOYHBIX CKBAaXKHH TIPOHU3BOAHTCS
Ha OCHOBE:

1) maHHBIX, XapaKTEepH3YIOLIHX BOJOHOCHBIH NJACT B OTHO-
IIEHHH €ro COoCTaBa, MOL(HOCTH U THAPABJHYECKHX YCJOBHH;

2) onpoboBaHus CKBAXKHHBl OINBITHBIMH OTKadKaMH.

[TepBpiii MeTOA 3HAUUTEIbHO YCTyNaeT BTOPOMY IO TOY-
HOCTH H TPHMEHHM JIHUIb 1 TPeABapHTEIbHOTO CYXKIEHHSA
0 JebuTe CKBaXHH.
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a) Pacuer gebura Ky OCHOBE XapaKTCPpHCTIIK
FHMJApDOTreoJIOIrHYCCKHX CBOHCTB BOJOHOCHOTO
f1aracrTa

CoBeplieHHBI€ CKBaXHHbBL [{e6UT CKBaxKHH, 3a10-
JKEHHBIX B BOJIOHOCHBII I7aCT, NpeACTaBJIeHHbIT MOPHCTBIN I
HJIM MeJIKOTPCULHIOBATBIMHY MOpOAaMH, onpelesercs 1o (op-
mydam Hdiwoniou (20, 21).

AJist HAIUPULIX BOT (piic. 33, a):

P T
4-‘i711S . 0

Q= = (20;
(%)

LJis HeHanopHelXx Boa (puc. 35, 6):
0= nks (QW?—: $) ’

t1¢ K — KO3(HIHEHT (QUILTPALHH BOJOHOCHOTO 11.1aCTa, OMpC-
AdeqsieMblll B JabopaTOpUM HJH TIPHHUMAaeMbIl Ha
OCHOBE JAHHBIX OTKaueK, MPOU3BEICHILIX B anaIc-
THUHBIX THIPOTECJOTHYCCKUX YCIOBHSX;
m — MOUIHOCTb BOJOHOCHOI'O I1J1aCTa;
S — TOHMKCHHE YDOBHSA BOABI B CKBAaKHHE MPH OTKauKe;
R — pajiuyc BOpPOHKH [JelipecCHy, IPHHHMAaEM bl HA OCHOBC
JaHHBIX OTKAuycK, TPOHU3BEJCHHBIX B  aliaJoruuibixX
THAPOre0.JOrHYeCKHX YCIOBUAX 1)
r — paauyc GuanTpoBoil TPYOLI CKBarzKHHLI.

Ecan  BOJIOHOCHBIT TL12CT MPEACTABIeH TPCLUIIIOBATLIMA
nopoaaMi, TO jAJds pacyeToB JAebuTa CKBaXKiH HMHOrAA 110.1b-
sytorcsi gopuyiaaMu KpacHOIOJbCKOT 0, BbIBeJEHHLIMH
H3 MPeANcJI0XKeHHsd, YTOo ABHMCHHC TMOI2EMHBIX BOIX B 3TIIX
nopoaax Tpu oTkauke ssiasercs TypOyaeuTHbiM (3axon IHesu).
Hano saxeTuth, 0QHAaKO, YTO [10JO0HBIIL XapaxTep [BIKEHHS
ITOA3CMHBLIX BOT CBOfr.iCTBCHeH, IOSDARMOMY, JHUIL OTACADLILIM
y4acTKay 3aKapCTOBAHHLIX MOPOA, 4YeM H CJIelyeT Orpani-
YUTL HPHMEHUMOCTh dopMya KpacHonouasckoro. pyroe orpa-
HHUCHIIE MPUMEHCHHST 3THx (opMya oOyciIoBliipaercs Tenl,
4TO 3HaueHHe kKosduuuedrta GuIbTpallid TPEUIMIIOBATLIX [O-

1 [IpH OTCYTCTBUH 311X AAHHBIX MOXHO OpUCHINLOBOYHO IPHIILy ATD
AJAf MENKO3EPHHCTHX TeckKoB R =100 — 2V M, L ia Cpeine3epHHCTLIX
2,0 — 300 #, gaa kpynuozepnucroix 300 — 400 47, nas rpasus 400 — 600 a1,
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POA Hedb3st BOTYYMTB B pesy.abtaTe J1abopatopubix padoT o
MOMKHO JHIIb OPHEHTHPOBOYHO OOOCHOBBLIBATL JAHHbDIMII OIBIT-
ILIX OTKAueK, MPOW3BEJEHHBIX B AHAJIOTHUHBIX THIDOTEOJJ0TH-
geckux ycoaoBHax. Popuyas Kpacrnonoasckoro:

A.is1 HAMOPHBLIX BOJA:

Q = 2=kni B/T § 7 (22
TR

AJ51 HEHATIOPHBIX BOJ

0= 2rk (23)

1
y'—IHTbIBaH, 9TO BeJHUYHHA -5 Be€ChMa MaJtda no CPaBHEHHIO

R
1 o 1
¢ o7, BEJHUHHON - MOIKHO npeHebpeyb, YTO JACT OLIMOKY
e

D SR

ARSI

3.

T

A e

T

Pac. 35, Cxema cOBEPIIEHHCH CKBANHHbL

a — B HANOPpHOIX BOXAX, 66— eHANOPHBIX BOMAX

s

8 pbiupcaeHun gebuta He Gosee 1%. Torpa moayuuy coort-
BETCTBEHHO:
Q=2=kmV sr; (22a)
G==1,15 =k V7 [mP—(m — 8)3]. (23a)
HecoBeplieHHB e CKaXHH b
Ecan MoLfHOCTb BOJMOHOCHOrO 11aCTa 3HAYWTeJbHA, a Tpe-
OyeMbiH AeOGHT CKBaXKHEbl HEBeJHK, TO HeT HeoOGXOoLHMOCTH
npope3aTh CKBa*KHHOH BeChb BOJOHOCHBIH mJacT.
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st pacyetd neGHTa MOAOOHBIX CKBAXKHH, HA3bIBAEMBIX HE-
COBEPINEHHBIMH, CYLLECTBYIOT ABe (opMmynsl — DopxrefivMepa i
[Mapkepa. ITocoennsa cymiecrsento yroudesa mnpod. E. A. 3a-
MapHHBIM.
Qopmyna opxreifinmepa:

Q:-':&v(_?%j:)‘/ <y ;o (24)
I

In | —
F
rle h— BpicoOTa JHHAMHUYECKOT0 YPOBHS BOJABI B CKBaXHHE,
CYHTasi OT BOAOYNMOPHOTO JOKa (puc. 36, 6);
t — BbICOTA AHHAMMUYECKOTO YPOBHSL OT OCHOBaHMA pado-
yell yactd (uAbTPA CKBAXKHHB; t =/ —Ss, TAE [—
riyOHHA CKBAXKHHBI B IIpefeaax BOJOHOCHOTO IIJIACTA.

!

Z T B

/

ez e

Puc. 36. Cxema HecoBepiieHHON CKBaX WHbE:
@ — B HA.I0PdBX LOAaX; O — B HeHANOPHHX BOAAX

dopmyna (24) nmpersoxkeHa NN HeHaNopHHIX BOA, HO PopX-
refiMep CcuMTaJ] BO3MOXHBIM I101b30BaTbCS aHaMOrH4YHOI (op-
MYJ0i ¥ JJiS Hamopusix Boj (puc. 36, a):

_ 2xksm ]/—2' ]4/‘251—1 5
Q= —l;;_‘i m m (29)
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Ile6ut HecoBeplIeHHOH CcKBakuHbl no dopvyvae ITap-
Kepa Jo/KeH onpexesathes Mo ¢GopMyJaM COBepHIeHHBIX
cpaxun (20), (21), ¢ 3aMeHOH B HHX BETHUMHE MOILHOCTH

5
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b | ~\; Jod ot b
L CNCE ]
E\Q&L——w . »XQ L | B R
\5— oot - .o 4_}_, JA\ ; ! f{- £
E‘{Z - ‘_‘_L_M\i\j\_ : R ll -
L g -
) IEEEREENGE
i N
— (SRR RV P S N I Y N I A T b
S } NN i?nm | 'a;\\],%
g e e T e s 5 g i )
aomf.ffw'eﬁule eRybuny! cx&mguw bgos‘axacug.u c/,'aeql/' MG CA OTNIED CATR i

crelnoig 0803ngvenun
! ifexomendyemnca npusensms popmyay (apsepd
cnomendyemen npusmenemi @ogminy Peprecisesg
INEROMELTGEITER NpumMenaTI DoAY TOprepa[npy HangpssI bolax) v popiyry
= DepTeuMESS [P KRN, 0002 T)

Puc. 37. Tpadux 11s Bri6opa GopMyam A18 onpenereHus
nebiuta HeCcOBEPIUEHHON CKBAWHILI

BOZOHOCHOTO IV1aCTa m BeJHUYHHON MOIIHOCTH «aKTHBHOH
soubl» m, [locireauas onpemenseTca no Qopary.le:

m, = Al, (26)
rie A — xo3dHuIueHT, 3aBUCANINE OT TTOHMXKEHUST YPOBHS BOABI
R CKBaXXHHe TNpH oTKauke (M0 3aMapHHY):

Ilpn s =0,2/ A=13
. §=03/ A=15
» =05/ A=17
» § = 0,8.’ A = 183
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®opiryaa Tlapkepa, B oranuie ot dopayasl Popxrefivieps,
fiaHa M3 YCJOBHS, 4TO MOIIHOCTL BOJOHOCHOTO MJIACTa CTOJb
CeJIHKa, Y4TO BOJIOYIIOpHOE JIOXKC He BJMAET Ha JHHUH TOKOB
ROJBI, HampaBjeHusnle K ckpaxkuue. [losrorry cdopnmysa Tlap-
Kepa 3aBeI0MO ICHPHCMIISNA eCcld MOLHOCTb akTHBHOH 30HbI,
onpeneJieHas 1o opryiae (26), 6oapue, uei MOIHOCTb BO-
AOHOCHOTO macTa. BriGop Meroma pacCucra B TOM Clyuae,
ecau m,<m J0JiKeH [PON3BOAHUTLCS HA OCHOBE COCTaB]eH-
Horo namu rpadura (phc. 37), NOCTPOEHHOIO 13 VCJOBUS He-
A0MYCTHMOCTH 3aBbIlICHHst pacyeTHOro ACOHTA NPH TNpEIRaApH
1€/1bHBIX pacyeTaX BOJ03a00OpHbIX COOPYKEHHUH.

<
ITpeasapure/HO HeOOXOJZHMO BBIUUCJUTH OTHOUIGHHUS -,- U

{

/ .
e a 3areM HauTW TOUYKV Ha Fpa®HK€, HMEIoLLYIO KOoOopAH-

HaThl, OTBEUYAIOLIHE BLIUHCJICHHBIN 3HAYCHUAM o1HOUIeHnd. [lo-
NOXKEeHHe 3TOH TOYKM Ha rpadurke omnpejesseT Bubop pacueT-
HOH  opiysbl  (PYKOBOACTBOBATHCS YCJOBHBIMH O003Haue-
HUSIMH Ha puc. 37). Tax, Hanpuwvep, eci 3KCIHI0aTallHOHHYIO
OTKauKy IMpeAliosaraercsi NMPOM3ROIUTL H3 CKBAIKHUHBIL, 3aray0-
JAeHHOH Ha /==6,4 s B HeHalOpHbI BOIOHOCHWII T.IacT, IpH
MOILLHOCTH TocJe/inero n==20 M H [OHUKEHHH YPOBHS BOMALI
IpH OTKauke s-—2,82 M, TO

64 A a:
= 55 = 0,32,

m

O

[Tonoxenue HcxkoMoil Toukn (Touka A Ha rpaduxe) noxa-
3BIBAET, UTO B 3TOM CJAyuae pacucT JCOMTA J0JKeH OnlTh Mpo-
uspenen 1o ¢Qopyyae Ilapkepa.

6) PacueTr nebura Ha OCHOBE JaHHDBIX
OMNBTHB X OTKayekx

MeXay NOHUIKEHUCM YPOBHSI BOABT B CKBaXHHE NpUH OT-
Kayke H AeOHTOM CKBAXKHHBLI CYLIeCTBYeT (QYHKIIHOHA TLHAA
3aBHCHMOCTh, BbIpaKaemasi TaK Ha3blBaeMoOll KpuBoi pebuia
CKBaXKHHbI.

Omnpenesius, Ha OCHOBe NPQI3BEICHHBIX OMNbITHLIX OTKAUEK.
ypaBHCllHe KpuBoil 1e6HTa, MOXKHO penraTh OCHORHbBIE Mpax-
THYECKUC 3ajlaud, CBsi3aHHbie C 3IKCIIoaTalivell CKBaXKUHBI,
T, €. OMNpeResslb:

1) neBHT CKBaXuIbl NPH TPOCKTHPYEMOM  IOHHKEeHHH
(ecsid BO3MOKHOE [OHM2KEHHE JHMMHTHPOBANO HMEIOLUHUMCS lia-
COCHBIM OBOPYMOBAHHEM);
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2) NOKMIKCHHE VPOBHS BOLBI B CKBayKMHe, HEOGXOAHMIOEe
179 TMoAvueHHA TpedyeMoro aeOHuTa.

Xapaxrtep 3aBHCHMOCTH 7eOMTA OT NOHHIKCHHSE 0GVCIOBJH-
BAeTCSl PSIONM  TPHYHH. YBEJHUCHHE TIOHM)KCHHS BhI3bIBaeT
POCT COTPOTHMBICHHS ABHXKEHHIO BOALI B BOJOHOCHOM IiacTe
MU B CaMOIl CKBAaXKHHC; 3TH H3NMEHEHHS CONPOTHBJEHUS I10IUU-
HAIOTCA  Pa3JMUHBIM  THIPABJINUECKHM 3aKoHaM (IBHIKeHHE
BOABI B BOJAOHOCHOM IL.1aCTe OOLIYHO JIaMHHApHOe, B TpyOe —
TypOynentHoe). T1puH 3HAYHTEABIIbIX NMOHWKEHHAX, TYPOYIeHT-
HOCTh JBHIKCHHSA MOXKET pacCipPOCTPAHHTBCA M HA 30HY BOJAO-
HOCHOTO TMJacTa, MpHMBIKalOLLylo K cksaxuHe. [lpn orkauke
M3 HEHANOPHLIX BOJ YBCJIMUEHHC NOHHMKEHHS CONPOROKIAETCH
yMeHbUIeHHeM MOUTHOCTH (DUABTPAIMOHHOTO HOTOKA, a NOTOMY
32BHCHMOCTL JAebHTa OT TMOHHKEeHHUST 3JeCh HMHAas, YeM B Ha-
MOpPHBIX BOAAX, THO€ MOIIHOCTL (QUIBTPAUUOHHOIO TNOTOKA
NOCTOfAHHA.

[Tapamerpnl ypaBHeHHH, BBIpaxaloOUIHX 3aBUCHMOCTb JeOuTa
OT TOHHUXKEHUN, HHIHUBUAYAJLHBL [JA KaxKJ0oil CKBaj)KHHBL H
MOryT OBITb YCTA4HOBJICHBI TNyTe€M ONpOOOBAHHA CKBAXKHHBI
OTILITHBIMYU OTKaukaMH. Uewm 0oJibllle YHCJI0 NOHMIKEHHH YPOBHS
BOIB! [PH ONBITHBIX OTKa4ykaX, TeM TOYHeEe MoXKeT OLITh CO-
CTaBJIEHO VDABHEHHC KDIBOH 1ebHTa.

DopMyasl, ycTaHaBIMBAIOULUC 3aBHCHMOCTL Mexay nebu-
TOM H TIOHHXKEHHEM, MOTYT ObIThb NOJpa3jeseHbl Ha JBe KaTe-
ropui: GOpPMyJabl TeopeTHUYECKHe W (GOpMY.Ibl IMIHDHUECKHE.

Teoperuueckue ¢GOopMyaAnl KpHBHX AeGHTa BHIBO-
narest w3 gopyyn Homoun (20), (21) u KpacHouoJsbcKoro
(22). (23).

J1g nocTpoeunsi KpUBBIX JleGHTA TO TCOPETHUYECKUM Gop-
sMynas, Boofuie roBopsi, JOCTATOYHO pACIOJarath MaHHBIMH
0 nefHTe CKBAXKHUHBI 1IPH OTKAYKE C OJAHHM TONHIKEHHEM, 4TO
HAa TEPBbIH B3TJAAT ABJAETCS IPEUMYINECTBOM 3TUX (HOPMYIIL.
Onunaro Tteopernyeckye (OpPMYJIBl MMEIOT CYUIeCTBEHHBIH He-
JIOCTATOK: TPH BBHIBOJE HX HIIIODUPYIOTCS H3MCHEHMS THpa-
RJIMUECKHX YCJIOBHI B BOJOHOCHOM I.1aCT€ M B CKBaxKHHE, BO3-
KHKaloiie TOJ BJMAHHEN VBEJMUCHHS TIOHHXKEHWS, B 4Ya-
CTHOCTH, COBEPUICHIIO HE YUHTBHIBIETCA BO3PAacTaHHE COMPOTH-
paeHusl B Tpybax u B QuiIbTpe. Uew Gosbliie MPOEKTHPYEMOR
MOHUIKEHHe IO CPaBileHHIO C ONBITHBIM, TeM 00nblile IOrpell-
HOCTL, OOYCJIOBIeIHAS HTHOPHPOBAHHEA VKa3aHHBIX Bhllle (hak-
TopoB. CyL[eCTBCHHO OTMETHThL IIPH 3TOM, YTO OWHOKa Tpo-
HCXOAHT B HERBITOJIHYIO [UJISl MPOEKTHPOBKYM CTOPOHY, HMEHHO
BJCYET 3aBpllIeHHE TIPOEKTHOTO Aeburta ckpaxuHbL [losTony
TCcopeTHUeCKHNH  Qopryynavu  [Hronion u  KpacHomnoanckoro
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fa6anua 12

HaumeHoBanue | Xapaxtep BogoHoc- | dopMyna ana onpenenenus ne6 ura | PopMyna ang onpcleNeHus MOHHKeE-
dopmyn HO-G TOPH30HTA ii 10 338aHHOM Yy IIQHUMEHHIO HHA NpH 3aliHHOM JcbHTe
| | |
| Hanopusie Bopbl ‘; Q= Qlﬁ (27) § =81 (27a)
E S1 Q1
dopmyinl ! ‘
JLiornou 1 ! ‘
| \
1 HenanopHbie¢ BOXbI s (2m —s) 0
i { = —_—_— =] o 2 2 ——
| s < lel (2m — sy) @) I e 1/m o (om —s1)
| : i (28a)
! H ) Q\?
! anopHbe BOJH - s, ‘ §=25 <---> 2%a
| Q=0 l/-sl (29 j v (29a)
PopMyan Kpac-: -
HON(ABCKOTO |
E S V 3 Q 2 3
 Henanopubie BoAH Q=0 3 ——(m—s)% (30) s=m— = ((71) [m* —
=1 mlﬁ....(m _31)3 . \3 v,
j — (m—5;)%] (304)




NPHUXOAUTCH NOJb30BAThCHA JHUIIL B TeX C/AyYasx, KOraa Ino ka-
KHM-7H00 TpPHUMHAM He TPeJCTaBJSeTCH BO3MOXKHBIM I1POHM3-
BECTH OINBITHYIO OTKA4Ky C HECKOJBKHMH MNOHUKeHHAMH (Ha-
npuMep, npu GousbiloM Jge6HTe CKBaXKHH H  Ma/JOMOLIHOCTH
HacocHoro oGopynosanust). Ha mnpakTuke OOBIYHO CUHTAIOT
BO3MOXKHBIM TNIPUMEHATb 3TH (POPMY.bl, eCIH TPOEKTHPYyeMOe
NOHMXKEHHE YPODBHA BOJABI B CKBaXKHHE MpPCRbILIAET ONbITHOE
nonuxenue He Gosee uem Ha 40—50%.

B Tabn. 12 npuBeieHnl TeopeTudyeckue (GOpMyJanl Aas pac-
yera febura M INOHMIKEHHI B YCJOBHSIX HAllOPHLIX M HEHAIOP-
HBIX BOJA. B aTux d¢opmynax:

Q — npoekTUpPyeMblil NEeOMT CKBaXKHHbBI;

S — NPOEKTUpyeMOe TIOHHXKEHHEe YPOBHS BOJBI B CKBA-
KUHE; '

Q1 — J1ebuT, onpelesieHHbIH OIBITHOH OTKauYKOMH;

S; — NOHMIKEHHE YDPOBHS BOJBl B CKBaXKHHE NDH ONBITHOH
OTKauKe;

m — MOUIHOCTh BOJOHOCHOI'O I1acTa.

K aMmnupuueckus Qoprylar OTHOCATCS YpaBHCHHSA
KpUBBIX nebuTa, npeanoxenusie [lromiou, Cipekepodm H Auib-
TOBCKEM, OTH (OpPMYJbl BRIpaxKaloT 3aBHCHMOCTh JgebuTa OT
MIOHMIKEHUS B oOllieM BHJE, YYUTBIBAs COBMECTHOE BJIHSHHE HA
1e6UT CKBaXKUHBI TeX H3MEHEHMH TUIPaBIHYECKHX YCJIOBHH
ABHKEHHMA BOJABI B IPYHTE M B CaMOH CKBa:KHHE, KOTOPbIE Npo-
HUCXOJAT TIPH HM3MEHEHHH TOHHXKEeHMS.

HaumeHbliee 4ucso NMOHHMKEHHH YPOBHSL BOJBI IIPH ONBIT-
HbIX OTKAauKax NJis pacueta KPHUBOH Je6HTa 1O 3TUM SMIHUPH-
yeckuMm ¢opMmynaMm — nBa, HO JJs Bbl6opa (oprynbl Heo6xo-
IUMO HUMETb MHHHMYM TpHM TNOHMKeHUS (TpY HaJUYUH JABYX
MOHUIKEHUH¥ TPUXOAUTCA BECTH pacueT MO BCEM YKa3aHHbIM
dbopmyJsaM M TPHHUMATh MeHblllee 3HaueHue aeGura M3 MOJY-
YeHHBIX 3THMH pacueTami).

SMmnupuueckue ¢GopMyJssl JonyckaloT GoJsee IIHPOKYIO
3KCTPANOJALUHKIO NAHHBIX OIBITHBIX OTKaueK, 4eM TeopeTHY:-
ckue (QOopMyJibl, TaK KaK YUHTHIBAIOT COBOKYNHOCTb H3MEHEHHs
pexuMa (QHALTPALHOHHOTO TOTOKA H JBHKCHUS BOJBI B Ca-
MO CKBajKuHe, NPOUCXOAsIHE IpH H3MEHeHMHM TNOHHKEHHS.
ITpureHUMOCTh SMOHpPHUECKHX (opMyn creiveT OrpPaHHYHTL
VCJIOBHEM, YTO NPOEKTHPyeMOe TNOHHIKCHHE HE IIPEeBOCXOJIUT
6osee ueM B 2—3 pasa MaKCHMaJbHOe NOHMIKCHHE NpPH OMNBIT-
HOHI OTKaukKe.

o Boibopa pacueTHoll ¢opnyJibl, Ha OCHOBAHMH JAHHBIX
ONBITHBIX OTKaueK CJAeAYeT MOocTpouTh rpaduxk Q= f(s), or-
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K1anbisad mo ocu aberiice 3upaucnud §, a 10 oCl opauHaT —
2HaqeHHa Q. 31eChb MOXKET HMeTs MECTO OJHH H3 CIeVIOUlNX
BH/IOB 3aBUCHMOCTH.

1) 3apucioceTs vexkay Q v o§ BeiDAaxacTcd NPIMOI k-
HHell, npoXondiLeli Yepes Hadalo KOOpiniaT. B 70N Cayuac
pacuer npPOCKTiloro febHTa HIH  TOHIDKCHHA HPOH3BOAHTCH
nmo dopuyiae licmon — (27) u (27a).

2) 3apucumocTh Q ==f(s) kpHBOIEREHuUan, IPHIEM KDH-
rast 00palleHa BBHMIYVKJIOCTBIO BHH3. DB 310 ciayuae Hecowm-
HEHHO, 4TO JAIHBIE OMbITHBIX OTKAuUCK Ie(CKTHBI, NETOYHOCTD
3aMepOB H.JIM HEYCTAHOBUBINECCS IBHIKCHHUC BOABL 11 PACHUETL]
3KCHJ0ATAUNOHHOTO AefuTta WM IMOHH2KEHUNA HeBO3MOXKHBI,

3) 3asuchyocTs Q ==f(s) xpusomunelinasg, npy 3TOM KpH-
Basi o6pauleHa BBIIYK.IOCTbIO BrepX. B aToMm cayuae saBucH-
MOCTh  MeXAy Je0uTOoM  H  INOHIDKEHHEM  MOXeT  GbiTh
napaBosuueckoll, crermedHoli w1u gorapitpyvuycckoi. Jan
YCTQHOBJIEHHST BHIOA 37O 3aBHCHMOCTHM HeoBXoanma jJgafbHef-
mwast rpaguueckass 06paboTka ONBITHbIX JAHHBIX, 3aK/IH0YAI0-
iagcst B caeaywouieM. CTpost rpadukH:

5= Q) 1gQ=f(gs); Q=1(Igs.

S .
Ecau -gfif(Q)-—-IIpHMaF[ JMHHSA, TO pacueT MPOSKTHOTO

JdeGHTa ¥ TICHIXKEHHS mpow3Boautesa no gopumyse dionmon (31),
Boipaxatoliel napabosmyeckylo 3aBHCHMOCTh Q== f(s).

Ecmn 1gQ = f(lgs) — npsatas  7Husd, pacuerT MNpOH3BO-
gutcd no ¢oprvie Capekepa (34) — cremennas 2asHCHMOCTE
Q= 1(s).

Haxoden, ecn Q == f(lgs) — npsiaiag JuHHT, — J0.Ib3YIOTCS
dopuyaoit  Amstesekoro  (38) — sorapudyuueckad  3aBHCH-
mocte Q = f(s).

Ounupuueckas fdopMyaa [mwnion

Has  onpenenenns npedura N0 334aHIIOMY TOHHXKEHBHK)
VpOBRHA CaykKHUT Qopuyna:

Voatpabs— (31)
Onpene’cHie NOHMKEIMS, COOTRETCTRYIOMIECTO TpefyeMoiy
Ae0UTY, TPOHIBOTHICH 110 (opiy.ie:
s=al}- bQ2 (31a)
122



B ¢opuynax (31) u (3la) a, b

afble M3 HAaHHBIX ONBbITIHBIX OTKayex:

napaveTprl, onpenense-

S o
b= Qs (Qa— Q) (32)
a=-1—b0., (33)

¢y

rie Qi — feGHT CKBaXHNbl NPH ONKITHOH OTKAauke DPH TOHH-
KCHHH St;

Q2 — To XKe TPH IOHIMKCHUI Sa.

i , I
409 R S —_ .;/__ -
R St e st vt s~ G
U AU DN N D Pt A
008 I _Tl /L/_)f_ - _I_ - \’,,X‘_
4 . ~ %
. 7? el — - - l—— - — |
0,(77 -1 - — + —r‘{' + + E
L———« -— - - - B e o «fA%————— - - —
0"75___ e - { - Sk LJ[.P«T 1
!
(NN SN SRS | S I .A.‘? §§ -
h 62 ™ ;
0"76»_—- B ,mm-»ﬁ_... N “23— .j . vi._uuinri" [ 4‘7\1

Puyc. 38, Tpaduk aasn onpepeteHHs Ae0HTa CKBAXHHBI
no ¢gopayae Jdwomoun

Iasa onpenesenus NOHHXKeNHs, COOTBETCTBYIOULEro IIPO-
CKTHpPyeMOMy JeOHTy, MOXET OblTb IpuMelleH TrpagruecKuli
verof. IlpexBapurtedbHo HEOOXOZMMO BbIUMCJHTL 3HaueHHA
yJAeIbHbBIX TOHHMMKEHHH so, IIOHHMAs MOJ 3THM TEPMHHOM OTHO-
IICHHE TOHHIKCHMI yPOBHSI BOMEI K COOTBCTCTBENHBIM JAebHTan
UPH ONBITHBIX OTKA4YKaXx:

’ S . o __ Sz
So :—@AL"'SO —bw
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Iepeoiit war — noctpouth rpaduk 3aBucuMocTH (mpsMas
JIHHES) yIeNbHbIX MOHMXKeHUil oT HaOmomeHHbIX AeOHTOB, OT-
JIOXKHB TIO OCH alciucc 3HayeHHss Qi1 U Q2 a 1O OCH OpIH-
HaT — 8, # §;” (prec. 38).

Bropoil 1mar — no NOCTPOCHHOH TPSIMOH ONpEeAeNHTb 3Ha-
yenue YIeJbHOTO MOHHMKEHHS S9, COOTBETCTBYIONIEC 3aJLaHHOMY
nebury Q.

Tpetuii  war — BHYHCAHTH  HeoOXOAMMOE  TIORHIXKeHHC
YPOBHS BOJABI S, IJ8 TOJYueHHS 3ajaHHOTO mnebuta 1o ¢op-
MYJe:

0

ha

Ilpumep. OnpedeuTh NOHWKEHHE YPOBHA BOLH, HeOoOXOMUMOe MJIsi
noayyenust Ae6urta 30 4/cex., NpH CACAYIOIHX NAHHLIX OMHTIHX OTKAYeK.

Ne HOHBXKeHHN [Tosnxende Ile6ut B Afcex
B M
I s1=10 Q=13
Il §a=2,0 Q. = 24,0

BriyncaenneM noayuaem:

t $y IO___
sq = Ql_‘”*"lso = 0.077;
//.__52 20

M3 rpabuka caeayer, 4ro pebuty Q =30 .7/cex cooTBeiCTBYeT
8o = 0,087, otkyna

s =0,087.30 = 2,61 &,

Popmyna Cupekepa

Jle6GHT, Mo 3aJaHHOMY TNONHKEHHWIO YPOBHS BOAKI B CKBa-
AKHHe, olpelessercs no (opmyle:

Q= VS (34)

CooTBeTCTBEHHO I omnpejefeHusi MOHHUKeHUs, OTBeualo-
UIero TPOEKTHPYEMOMY NeOHTY, CJAYXKHUT ¢opmyJaa:

S= (L), (34a)

LT,



[TaparieTpsl n W m onpefeJiAIOTCH MO TAHHBIM ONbBITHLIX
eTKauexk no gopmyaam (35) u (36):

Mg Silg Qa—1gSolg Oy
lgn= IS, g s, ; (35)
1‘2 Sl _— jg S» A
m - ; 39)
Jg Q1 —12 Q2 ( ’

[MpuvennMoctb dopay. s CMpexepa orpaHHUHBAETCA YCJO-
BHEM:
1<m<2. (37)

Popmyaa AapTOBCKOTO

Hns  onpefeseHus mebura 0o 3aZaHHOMY TOHHMKEHHIO
YPOBHsSI BOJIbI B CKBaXKHHE CJYXKHT ¢opmyaa:

Q=a-1-blgs. (38)
OnpeﬂeneHHe HEOGXOIU/IMOFO NOHHXKEHHa A/ NOJYUYECHHSA
poekTHpyeMoro nebHra NpoH3BOAMTCA MO Gdopryne:

s=%71. (382)

!
!

Uy

B ¢opmymaax (38) u (38 a) @, b — mapaMeTpbl, onpejensc-
Mble M3 JAHHBIX ONBITHBIX OTKAueK:

O —=Q :
b= Ig sy — 12131 ’ (39)
a==Q,—blgs,, (40)

rjie Q1 — feBHT CKBaXHHbI MpPH ONBITHOH OTKayke MpPH MOHHU-
JKEeHHH S,;
(Q2 — TO K€ NPHU NOHUXKEHUH S2.

Onpenesnenne ne6uTa ¥ NOHMNKeHHA No Gopmy.te AJabToB-
CKOro 3HauHTEeJbHO YIpoulaeTcs, ecMM NpHMEHHTb Trpaduyc-
CKHH METOJ pelleHMs, 3aKJHO4aloUHACA B CIeAYIOULEM.

ITo ocu aGCuHCC OTKJAAbIBAIOTCA 3HAYEHHS TNOHHMKEHUH
VPOBHSL BOJbI NPH ONBITHBIX OTKAukax (Maciutad 3Tod oCH —
jorapigMH4ecKHi), M0 OCH OpPJAHHAT — OTBEyalollHe HM 3Ha-
uyeHHs Ae0HTOB MpH CHLITHBIX orkaukax (puc. 39). Ilo Toukam
nepeceuenns NPOBOAUTCA NpsMasi, N0 KOTOPOH MO:KHO ofpe-
NeJUTb J1eOUT Mo 2a/lJaHHOMY TOHHIKEHHIO, a TaKxKe MOHHXKE-
Hue, HeoOGXxoJaMyMoe AJA NosyueHds: tpebyevoro nebura. Ha
puc. 39 370 MocrpoeHHe TIPOU3BEACHO IIPUMCHHTEIBHC K BbILIe-
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OpHBECLCIHOMY TpHMepy. PHCVHOK TOKa3blBaer, 4to AIs MO-
ayuenusa pebura 30 /cex  HCOOXOAHMMO TOHHMKEHHE YPOBHSA
BOAbI B CKBax<uHe 2.9 .
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Puc. 39. I'papuk 1as oupesedeHis neGUTa CKBaXIiHLI
no ¢opumy.;ae AJbTOBCKOrO

2. B3auMoaedcTByIOIUE CKBAaMUHbI

Ecau Oyposble CKBaXKuilbl HAXOAATCSI HA PACCTOSHUH, MEHb-
ureM, 4eM ABA pajauyca BJMSHHA 3THX CKBa’KHH, 10 CKBaXHHbI
Ha3piBaloTCcd  B3auMozelctpyomuMu.,  BaauvoneiierBue 0co-
OeHHO 3HAYHTEIBIIO, €C’d PacCTOsSHHE MEeXKAY CKBaXKUHaMK /[
MEeHbIlE OJAHOIO pajuyca BJMSHHA, TAK KAaK B 3TOM caydae
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JESOHCKO AT CHAACHHR VPOBHS (CPO3Ka) 0 N311MOTCHCTBYIO-
uiin cKBaxkunax (puc. 40).

Crramunsl Ne 1 11 Ne 2 — nessauMogeidcTsylomye (0IHHOU-
UBIC); CKBAuMHB N 3, 4 W 5 — B3auvojeiicinyourie (2R >
>{>R); ckpaxkuHb Ne 5 M6 -— B3aMMOTEICTRYION(H?
((’<!"{‘).

PacucThl B34WMOJEHCTBYIOUIHX CKBaKUH B YCJIOBHEX HCHI-
HOPHBIX BO,I pa3paborakibl POpXTreiiyepoil Ha OCHOBC TeOpHil
Jdapcu-/Tiomon.  PacueThi 3TH, HaAULIH MPIMEHCHIIE B OCHO-
BILOM JIJIS BOAOILIOHH3UTEIbHBIX VCTAaHOBOK, 1€ CKBaXKUiibl pac-

K R R R A i "
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- L & Sl — - = s & 2o - r— - - > Q 6
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R 4 e e g o b b ad
T /'/// R AV A ,/ /

Puc, 40. CxeMa B3aHMOIeHCTBIA CKBAXWHH B 3aBMCHMOCTH OT PacCTOABIH
MEWAY HHMH. AB — nbe3oMeTpHdecKuil ypOBEHAL HATOPHOro BOAOHOCIONO
FOPH30HTa 1O OTKAYKH

10J1aralTea Ha NJOULaAH, a He AJs1 BOAOCHAGKeHUeCKHUX CKBa-
ACHH, MMCIOIHX OOBIYHO JIHHEHHOE DacliosokKeHHe, BKPeCT Ha-
MpaBJICHHIO MOTOKA. Mg 3Toro ciyuyas anHalHTHYECKHX pa-
IIEHH TOKa HeT.

YcoioBusi B3dMMOACHCTBHUA CKBa)KMH B HallOPHBIX BOJAAX
cocroare.piio  usyuedsr M. E. Ausrosckuv  [8], KoTOphIM
NPeATOXKCHR  IpaKTHYECKME METCHbl  pacuyeTa B3aHMOJeH-
CTBYIOIINX CKBaxKuil. MeTtoguka AJTOBCKOTO MOXKET NpHMe-
HATBCA M A/ HEHATIOPHBIX BOJ, €C.JH MOIULHOCTb BOJOHOCHOIO
M71aCTa  3HAYMTEIbHO TNPEBbIIAeT IOHUIKEHHC YPOBHS BOAbI
R CKBa’KHHAX IpH IPOU3BOJCTBE OTKAUeK.

Ha puc. 41 n3o0pazkeHbl jgRe B3aHMOTE(iCTBYIOILHE CKBA-
AdAbl. OTRauKa U3 CKpaxuubl Ne | ¢ MOHMMKEHHMCM S; BbI3HI-
BaeT CPE3KY ypopHdA f2 B cKpaxkuHe N2 2. OTxauxa M3 NOCJael-
CH C TOHHXKEHHMEM S2 BbI3BIRAET CPC3KY 1 B ckBaxkHHe No 1.
[Tpi coBvecTHOH OTKauke H3 3THX CKBaXXKUH JeHCTBUTE.LHAS
BCJAHYMHA CPE3KH B Kawjiod CxBaxlHHe O6YAeT HeCKOJhKO
\ICHDUIE, YeM CPe3Ki, RabjiojJenHble NPH OAVHOUYHBIX OTKAu-
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Kax, TukK Kak OJarojgapst B3auMIOMY BJMAURIO CKBaXKHUH [IE-
GHT HX YMEHDINMICH, a CJIeJ0BaTeNbHO, YMeHbUIaTCsA ¥ CPe3KH.

M. E. AnpToBCKHM IIpel1JjoxKeH MeToi pacyera JAeOnTa
B3aUMOMEHCTBYIOWHX CKBAXKHH, OCHOBAHHBIA Ha OMpeJleseHHH
KOS HIHEHTa CHHZKCINNS JebHTa.

IT0T KOYPULHEHT BbIpazkaercs CICAyIOIUM 00pasoM:
(‘)**,Q S (41)
Q q '
rae Q — JeOMT CKBa*KMH TiPH OIHHOYHOH OTKAuKe;

Q" — TO Ke NpY B3aHMOZEHCTBHH CKBAXKMH.

qd ==

N % EESEEIEN RS e

T 7

AL P

WP i,

Puc. 41. Cxena BIHsHNSA OTKAYKH M3 ChBamins. AS —
Nt€30METPHYECKHIT YPOBEHb BCAR A0 OTFAMKHU

s npou3BoACTBa pacyetoB KOSQUUNENT a YI0GHO BBIpa-
XKaTb yepe3 YyICJbHbIC Ae0UTH CKRAKHH:

a’

a=1-—"0r, “
rae q° — yAenbHbil peGUr CKBaXKHH TPU OAMHOUHOH OTKAUKe;
g” — TO 3Ke TipH B3auMOJeIICTBHM CKBAXKUH.
U3 dopumyasr (42) g ABYX B3aHMOJAEHCTBYIOUIMX CKBa-
KUH HMeeM:

"=¢q,/ (L —a) u ¢ =g, (1 — =), (43)
rae HHAekcs 1 u 2 o603HayailoT HOMepa B3aHMOAEHCTBYIO-
HI¥X CKBaXKHH.

Ecan ckBaskuHa HaXOJHTCS BO B3aUMOLEHCTBUM C HeCKOJib-
KMMH CKBaxKHHaMu, TO ¢opimynaa (43) nosyyaer BHI:

g =g {1l — 2 ). t44)
rae Yo-— CyMMapHbli KOS(DMUHCHT CHHXKeHHsl jpebuTa, npel-
CTaBJAIOIIME COB0N CyMMY KO3(HIHEHTOB CHMUKeHUs NeOHTOB
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CRBANCHIE, OKA3bIBAIOWMX R.IHAHHE Ha 1eGHT 1anmioll CKBAMKHUIILL

O003HauHB S ~— MOHHKEHIe YPOBHA BOIB B BOI103aB0pHOI
CKPBAKIIC B YCJOBHSX B3aUNOTCHCTBHA, HMecM AeCHT CKRa-
WKHIT:

Q' =s;"==sa"{1 - . 45)
KoshuuucHtpl ciukernsa peura maxoipsred B cleavionie

3aBUCHMGCTH OT PACCTOAHHMA MCIKAY B3aHMOLCHCTBYIOUIHMH
CKBAMKHHAMHU:

(46)

rje ., —— KO3QHUHCHT CHIDReHHs AcOMTa fpH PACCTOSIHHU X1
MEIKY CKBaKHIAlQ,
@ro —TO K€ IIPH PaCCTOAHHH Xz;
R — paauyc Bauamus Opd OJIHHOYHOH OTKauke.

BrruncsieHns KO3QULHEHTOB ¢ TPOU3BOAATCA MO PA3JIHYHLIM
(popuynaM B 3aBHCHMOCTH OT XApaKkTepa 3aBUCHMOCTH MIKjLY
JACOMTOM U TOHHMKENUeM NPH OJHHOUHBIX OTKauKaXx.

Tlpy ounefino#dl 3aBucuMocTh aebuTa OT MOHMXKCHHA B CO-
OTBETCTBUM C oprryaoll Jlonion {27) KoaGHIHCHTH CHUAKEHUS
ne6uta onperenstores 1o Gopiyiaan:

0 £

I Gy == — (47)

So 44 B aR o0

rae ti-—cpe3ka yposHs B ckpa)kuHe Ne 1 mpe orkauke H3
CKBaKuHbl No 2
tz — TO ke B cKBakMHe Ne 2 MpH OTKAauKke H3 CKBAaMKMHBI
Ne 1,
S1, S2 — MOHMXKeHUsS YPOBHEH Boabt B cKBRaxkuuax Noe 1 u 2.
Ecnu mexay aebutoal u IoikenueM CylieCTBYCT 3aBHCH-
MOCTb, Bbipaxaevas (popiy.oi Kpawonomcmro (29), TO

&4, = 1 - /7*;2 - a( ~ - / 'j‘
! -! i1 2 1 ]’ Sl+ln (45’
[Ipn norapudrtmueckoii 3aBucuryocTs Ae6HTA OT NOHHKe-
nus, onperensiemoi dopyyacit Aabtorckors (38), neduT ABYX
B3aUMOIEIICTBYIOUIHX, CKBAXKUH BBIUHCIAeTCS 110 (epriyaav:

14 2] Sw‘ A »'> I4
Q= Q=B
2] S —lg (s{+ L -
Og”:(Qg/ ) g 1 hésfl ) f’“ (OO)

rie a -—mapaverp, onpeieasieMblfi MO JagHBIM  OTKAUYKH
[car. dopmyasr (39), (40)].
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IipuBegear npiasiep pacicta AedHTa B3AUMOACHCLBYIOULHX
CKBaXKHH.

IHIpumep . Hcxoanne naunbie.

M3 ckpaknn 1 1 2, maxoiseiixes B paccrosuui 400 m  fapyr oT
apyra {(puc. 42), mpouiseiensl OAIlHOUNEHie ONHTHHe OTKauku. [loecnaes-
HiMH  YCTAUOLIEHO, UTG 32BHCHMOSTL Ae0HTOB CKBAaXKHH OT TNOHHXKeHIill
miHefiHas, T. c. AeCHTH OPONOPUHUHAILHLE mempKedlsM. Pagnyc BDis-
st MO ADlublM OAMHOuNLIX oTKauerk 700 4. leGuT ckpamnuul Ne 1 OBa
10,2 a/cex npu noHiKeHiw yposast 3,0 4, HpH 3TOM ypoBelb BOILbI
B cKkBaxiHe Ne 2 nmouudmaes Ha 0,28 a.  Jlebnr ckBamuhul Ne 2—
12 a/cex npu nomukennd ypesug 4,0 m, IpH 3TOM ypoBenb BOIH
B ckBaxuHe Ne 1| cumsnies wa 0,4 m. Takum obpasom umeeM (Tada. 13).

Ta6auya 13

o : - }
ciéa- i NleGur Q' Monnuenie s Vnenz)ulun A€ 1 Cpesxa y pos-
, , _ o
WHH B 4fcei B .4 OHT o= q HS £ B M
! Q=102 sy =30 gy =34 t =04
2 (' =120 §9 =40 gy =30 Iy == 0,28

TpeGyerca ompeneluTs ae6nur cksaxuu Ne | u 2 npu  cobMecTHOM
IKCILIDATALHH ¢ MOoHIXeHitem 5,0 4,
Onpeteanev KO>PUILIEHTH CHINKeHRUA pefuta mno dopMyae (47):

04 028
o == == 9' fa = —_
* 0% w2 =505

4404
3uavemis x1 § a2 GAH3KM Apyr K Npyry. B pambHefinteM npuriMaen
ooabuee 3Hayeune a = 0,09.
Tlo doputyae (43):
q" =34 (1~ u09) =309 ajcck; gy = 3,0 (1 —0.09) = 2,73 a/cex.
5 Ilpi nolurKeHuHn yPoOBHS BOAB B cKBaXKiHaXx & # AebuUT BLpa3uTes
(45):

= (,086.

G =95-309=1545 2/cex
Q' =5-273=13,65 afcex

Hroro Q" =291 a/cex

Ecanm 61t cKBa/KHILL HaXOAILTHCh DBHE B3aMMHOrO Bisif, TO CYyM-
Mapubii geGiuT nX mpi TOHHxernuu 5 A Bbipasuics OBl

NQ =534 5-30=232 a/cen.

Takum ofpazom HeGHT BoAozafopa Npu m3auMomeHcTBHM MeHbllie HA
D {) — ~/9 l
[G F-AR =d,
100 -~ oY = Q% mefura 3THX CkBaykuHd, ecJn Gbl OHII He OKa-
BB BINSHUA APYr Ha Apyra.
IIpiimep 2 PacenmotpuM, Kax usMmesntces meSur Bogosafopa, ecan
B JONOGiHeHile K ckKBaxuuam Me 1 w 2 3aqoxurh cksaxuny Ne 3, pac-
NOJMOMHB ee MeXAy ckBaxumavu Ne | w 2, Ha paBHOM paccTORHHH
(400: 2 = 200 n) moxay muMi (pruc. 42). Yaensuwsii Ae6HT CKBAXKHHLI
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Ne 3 MOMHO TPHHSITH CPEIHHM MeXAY YUeAbHLIMH IeOGHTaMH CKBaXKHH
Ne 1 uw 2, T e

3430 ,
g = —-—';— -=32 a/cek,
NPOEKTHPYeMOe NOHHKeHHe TO ke, uTo B mpuMepe Ne 1 (S =50 ).
flpumep Net
N " N2

T

Puc. 42. Cxema B3auMOLEe HCTBHA CKBAXKHH

ITo ¢opmyne (46) ompexenseM Ko3$HUHeHT CHHKeHHs JAeGUTa MpHMe-
HUTeJbHO K paccrosiHdio 200 M.

o P — Lo 1g 700 — 1g 20
N2 op BTN g o

%200 == %400 ig o —1g 400
B Ta6n. 14 npusenenwsl pacueTh ne6ura Bogo3abopa.

Ta6brupa 14
= o
©. | Bansuue ¢ | Bausune c Lo )
g "> | onHolt cTo- Apyro# o= | 3 3
2 | EZ | oum CTODOHLI - , e | RE
@ o= {_ [ H P q o~ < (o)
8 |52 Eo | =8
o’ g g %og | %00 | %00 | a0 S 5_%@
1 2(0 1 0,20 | 0,09 — — 0,29 3,4 2,41 12,05
2 200 — — 0,20 { 0,09 | 0,29 3,0 2,13 10,65
3 — 0,20 —_— 0,20 — 0,40 3,2 1,92 9,60
Utoro YQ" = 32,30 afcex
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Kak wmpi Buienu soimie (npuMep Ne 1), 1eGHT BoJosabopa H3 HBYX
B3aHMOMEHCTBYIOIIUX CKBaXXNH BHpaKancs 29,1 a/cex. 3anoxeHnue MeXny
HHMH TpeThell CKBAXKHHB B HAaHHOM CJlydae YBeJHUWIO OHl meCHT BOJXO-

3abopa BCero JHLIL Ha

32,3—20IN .,
)= 1%

IMpumep 3. Onpenennm me6HT BOXO3a6opa NPH YCIOBHH, YTO [O-
HDOJIHHUTENLHAs CKBAXKHIIA 3aK/1aILIBaeTesl He MeXAY CkBaXXHHamu Ne 1 u 2,
a Ha IPOJOJNKEHHH JHHHM BoAc3abopa Ha paccTosuuu 200 m ot ckBa-
Kuubl Ne 2 (puc. 42). YaenbHbil NeOUT BHOBB 3aKJaAbLIBaeMOH CKBAaKHHEI
(Ne 4) npuHAMaeM paBHBM YHeJbHOMYy He0HTY ckBaxuubl Ne 2, ocTalib-
Hhle HCXOJHEie JaHHBIe Te XXe, YTO B IpuMepe L.

Tlockossky ckBa:KuHa Ne 4 HaxofuTcs B paccToaHuu 600 # oT cKkBsa-
KHHH Ne 1, BRIYHCAHM KO3(PHIHEHT CHMXKEHMA HeOHTa IS 3TOro Paccros-
uug 1o Qopmyse (46).

Pacuernt nebuTa B0A03a60pa cBeledbi B Tabjg. 15.

100(

Tasanuwa 15

= Bausisue ¢ ox- | Bausaune ¢ Ipy- ‘
& = Holl CTOPOHB Foft CTOPOH bt i
g e o i Yai ¢ | g7 ‘ Q"
CE|SeB o .
=z ; £ E & | %0 %c0 | 00 | %20 | %400 | %00 ‘
%
1 400 — [ 0091002 — | — — 0,11 3,41 3,03] 15,15
2 -— 020 — ! — | — 10,09 — 029 30| 213| 10,65
4 200 — | — 1020 —002(022 30 234] 11,70
l 2Q" = 37,50 ajcex

Jlebur Bomoszabopa B pacCMOTPEHHOM IIpuMepe Ha
100 (_SZEQ_E):TQ_QL) = 29% G6osblue, ueMm npu paGoTe ABYX CKBA-
xua Ne | u 2 (cp. mpumep 1).

3. CkpaXuHBI, pacrmoJioXeHHbie HOGJM30CTH OT MOBEPXHOCT-
HOro Bojo€Ma

[Ipn pacrnonoxeHUH CKBa*KHHBI TOOJM30CTH OT pEeKH,
03epa WM APYroro BoJoeMa OTKauKa MOXKET INPHUBECTH K IOA-
cacCbhlBaHUIO BOJBI B CKBaxcuny U3 BojoeMma. [lig onpenenenus
nebura CKBAaXUHBLI B 3TUX ycJoBHAX PopxredMepom IpenJio-
XKeHa cjellylollas CXeMa sBJIEHHS.

B o6nactu Boaoema mnoMeliaercs Apyrasi — BooOpaxkae-
Masi — CKBaKHHAa Ha pacCTOSIHMM, PAaBHOM paCCTOSIHMIO Mdei-
CTBUTEJbHOH CKBaxKHHB OT BOZOeMa. ITa BooGparxkaeMas
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CKBaXKMHa JAeHCTBYeT Kak TOTJIONIAloulas, MpH 3TOM BeJH-
YMHA MOIJIOUIEHHS BOJBI paBHa NeOUTY CYyUIECTRYIOUIEH CKBa-
xuuel (puc. 43). Mcxons u3 3s1oit mpenocitin, Dopxrefivep
BBIBET CJAeAYIOUIYIO (POpMYdy He6GHTAa CKBAKHUHBI:

s(2m —s
Q=rnk 27 —¢ (51)
A ANR]
In ~>
7
rge § — MoHuKeHue YpOBHA BOIABI B CKBAXKHUHE,

m — MOUIHOCTb BOJOHOCHOTO M.1acTa;

@ — pacCTOsIHUE CKBAXUHLI OT BOTOEMA.

Popmyaa (51) ormmuactes ot gopmynsr liomon (21), npu-
MeHsieMOH I pacuera 1Ae0UTAa CKBAXKWHBI BHE BJIHAHHA

JedcmbBumensHoid '1 BooSpasscaersy
Kongdsu Y 'Zafaﬁeu
e ey
Henonum. ygoders | 11ap.8o8 | .-~ o \y'T 05&“” ﬁﬁa‘m'q

s e o

!
|
-1
!
!
I
!
k)

%W///// L. / THL777 774707774

wa—*izz—ﬁ a

Puc. 43. CxeMa cKBAaXMHH, pacnoAOXeHHOHR BOMHSH
Bojoema (no dopxrednepy)

BOLOEMa, TOJLKO TeM, ure B 3HaMenaTenb ¢opmyast (51) Bxo-
2a
IUT BeJHunHa In(—r') BMECTO ln(‘frg). Ecan pasncantb Bblpake-

Hue geburta no ¢opmyne Popxrefivepa Ha BbIpaxkKeHue Aebura
no Qopuyae [liomon, To ypeauueHue HeOUTA TNOJ BJAHSHHEM
BO10€Ma BbIPA3HUTCA OTHCIHERMEM:
R
In /-—-)
\

\r
%a
ln< )

. F
Takuy 06pazoM NPUTOK BOJAKLI B CKBAXKHHy, DAaCHOJIOMNKeH-
uyro BO6an3um BojgoeMa, rno Popxreidepy, paBeH NPUTOKY BOABI
B CKB&}KI/IHV, Haxomuuyroc;{ BHe BJIMAHHUSA BoJoeMa, eCJu pa-
]li/Iy'C BJIWMGHHUA STOH CKBaKHUHB!I BABOE 60 Jbie DHCCTOHHI/IH Ae-

Ky ckpaKuHoli um BomoeaoM. Ecmu a > 0,5 R, To ge6uT ckBa-
Audnl no hopuyae @Popxrefivepa npH  HaJHUAM  BJIASAHHA
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BOJOeMA OKA3hIBAeTCH MeHblue, ueM mo dopmy.ae lIoNIoH, YTO
NPOTHBOPEUNT (PHIUYECKOMY CMBICTY  SABJSHHA.

B ta6n. 16 npuBomaTcd OTHOueHns JeGuTOB HO  (Hop-
myie (51) K ne6uram, [TOJCUHTaHHEIM 1O ¢opmyte [lio-
mou (21), He yuuTHBaOUlell BaMAHMA Boxoema. Boiuncne-
HUs CAenaHpl npuMeHuTeqabHo K r==0,1 x, XapakTepHOMy NJI7
BOL03aBOPHBIX CKBaKHH,

Ta6auna }6
T | Pamuye nenpecenn R
PaccrosHie 10 100 »« 300 x
-t ;___9(211} e NQ(?I)
5 1,50 1,74
10 1,30 1,51
25 1,11 1,29
50 1,00 1,16
100 0,90 1,05

@opumyaoii  Popxrefimepa caenyeT MNOIL30BATLCH, eCJH
CKBaXHHa pacnojaraercd oT BOJOoeMa Ha PACCTOSHHM, MEHb-
HieM TIOJIOBHHBI PafHyca JNernpeccuy.

I'masa VIII
HIAXTHBIE KOJIOALLBI

1. KOHCTpYKUMH WIAXTHBIX KOJIOJHEB, HX 3JEMEHTbI H pa3-
mepol. CrmocoGel mpou3BoacTBa paGoT

a) O6uiue 3aMeuaHHUS

[laxTHEI KOO COCTOHT U3 CJAELYIONIMX OCHOBHIBIX 3JC-
MeHTOB (puc. 46): a) HajseMHON yacTH — OroJi0BKa, 6) CTBOJA
MaXTHl, B) BOAOMNPHEMHOH uYacTd, r) syMmmda (B OTAeJbHHX
ClIyyasx).

Oros0BOK npenHasHayaercs AJs 3aUIMTHI OT TONafdaHHA
B KOJIOJZEl, CBepXY 3arpsi3HEHHBIX MOBEPXHOCTHBIX BOM, a TaK-
XKe I COo3flaiusg YAOOHBIX YCJIOBHH [AJs €ro 3KCIJIOaTALHH
(somomoamena, BojpopasGopa, - HaGmONeHHH 3a COCTOSHHEM
H paboToi KojoAna H T. I.). B MecTHOCTSIX C CYypOBBIM KJHMa-
TOM, B CPaBIIHUTENbHO HErNyOOKHX KOJOMIAX, YCTPOHCTBO Oro-
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JOBKa HeoOXO0IMMO TakKXe M B IellSX NPeToXDAeHHst BOMbI
OT TPOMEP3aHHS.

Jlonst mpeJloXpaHeHHs XKoJ0Jla OT OOHVIUCHHST TPVHTA H
B30JIIUMM €ro OT 3arpsi3HeHHs CTedKd UIAXTHOro KOJona
VKPeIIAIoTCs, 00pasyst CTBOJ IHAaXThL I}oc‘m:,umﬁ C Ty XKHAT
CRSI3YIOMIAM  3BEHOM MEXAV Hal32MHOIl ¥ HEXeTexmaulell
BOACTPUEMHOH HACTBIO -KOJOANZ, a TAKXKQ AN DPa3veleHus
B HCM BOJIONIOABEMHOTO
obopynoBaHUA (& UHG-  [ursmoni TT‘.?.J Eoints BRIy
r'ia ¥ BeHTUJISHHOHHBIX JanoK
YCTPOHUCTB). -

OronoBoOK M CTBO.J
MaxThl JAEJaTCd BOLO-
HeTPOHUNAeMbIMH.

Bosonpuevraa uacrts,
B 2aBHCHMOCTM OT TH-
JpOTE0JOTHYECKHX YCJI0-
BAH M TuIyBHHBl 3a710-
JKEeHUs  MAaxXTHOro KO- {

LOrmicainka

0 B A S,
Joaua, ycTpauBaercs o~ U YD00EHET /l”
W.IH TOJNBKO B JHE, HJH S Fe g BonpuEn ias
B €ro CTeHKAX WJIH Ke H==0 %y

B JHe H crenkax. [lpu Al - %{//Z;;;’.,g
npHeMe BOABI Yepe3 THO BN 7 i &
BOJAOTIPHEMHAA YaCTh A A f
KOJoana AOJKHA OBIThH

000pY10BaHA  TecYaHo- Puc. 44. CxeMa maxTHOroO KOA0ILA

TPABHAHBIM  HIBTPOM
(3@ uckJIIOYEHHeM  KpynHOOBAOMOUHBIX M TPEU{HHOBATHIX
nopon). B namopHbix yCaosnsx, B 0COGEHHOCTH IIPU HCIOJB-
30BaHUH MEJKO3ePHHCTHY MeCKOB, [0 MecyaHo-TPABHHHBIM
QUIBTPOM HeOGXOHMO YCTPauBaTh HePendHHOE MM Kejeso-
OeTOHHO® [HUNE C BOAONPUEMHBIMH OTBEPCTHAMH. [lpH
fipremMe BOAH 0OKO0BON MOBEDPXHOCTLIO KOIGHNA (T. €. enc CTeH-
KaMH), BOTONPHCMHBIC O1BEPCTHA B KPYIHOOGTOMOUHBIX H TDE-
IUHHOBATHIX NOPOAAX YCTPAHBAWTCA B BHIE NYCTOTEIBIX TpO-
MEeXYTKOB HJIHM TOCPEICTBOM 232KTalkU B CTEHKU TOHYAPHHIX
HIH UYTYHHBIX TpyGoK. B necuawbix mopoigax ciefyer npeny-
CMaTpHBATh YCTPONCT30 B CTEHKAX KOJIOAUEB CHEeUHalbHbIX
OTBEPCTHH (OKOH), 3aMOJIHEHHBIX MECUAHO-TPABUHHBIM (DHIB-
TPOM.

Ofuiasg mIowajib BOMCIDHEMHBIX OTBeRCTHH KoJOjgla 10J-
KHa OBLITb pacCcyHTaHa Ha NPONYCK 3KCMI0aTAUMONHOTO pac-
Xoja. MPH DeJHYHHE RXONHOH CKOPOCTH, Tpenoxpalisiolielt
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KOJOZEIl OT 3aCOPEHHST BRIVIBITHIMM uyacTHuavu rpvura. [lpn
OllpeleTeHAH BCJUYHHBE BXOTHOH CKOPOCTH B MeCUaHBIX IOPO-
nax peKOMQH,ﬂ_VeTCH NpIMeHATH: ﬂ) AT ¢vaag (bILThTPHHHVI
ROABI uepes mHO — oprvav (15) (¢ xoadunuentornt n= 0.40)
H 6) aaa cayuas QHIbTpaumd uepes credku — dopmvay (14).
CoorHoulende  THAMETPOBR  UYACTHI B IeCUaHO-TPaBHHAHOM
duabTpe pexomennyercsa nounumate 1:5. B Komopmax,
3KCIJIOATHPVIOUINX BOJAOHOCHEIE TOPH3OHTH, TNPHYPOUEHHbIC
K KpynHoOoO.JIOMOYHLIM M TPEN{HHOBATHIM  HOPOJdaM, pacuer
BOAONPONYCKHOH COCOBHOCTH KOJOAIla, OCHOBAHHBIN Ha A0MYy-
CTUMBIX BXOTIHEIX CKODPOCTSIX, HE TIPOH3BOTHTCH.

3ymng ycTpaHBaeTcsi TONBKO B TOM CJaydae, KOraa B KO-
JoLne HeoOXOMHMO HMeTh HEKOTOpPbHI 3anac Boabl. Pasmephl
ero onpenessiOTCd BEJIHUMHOH moTpefHoro 3amaca roawl. Clle-
IVeT OTMEeTHTh, YTO TpoekTHpVeMEli B 3yMIhe 3amac BOIH
He noJuKeH GbiTh upesMepHo GoabminM Bo u3bexkaHue YXVi-
IeHUs KavyecTBa BOJBl BCJAEACTBHE €€ 3acTod. 3yMndwl . He
peKoMeHIyeTCHd yCTpausaTh B TexX CJayuasxX, Koraa HHUXe
3KCMI0ATHPYEMOTO BOJIOHOCHOTO €Jiost Ha HeGonbluol riybuHe
3aJ1eTal0T  BOJOHOCHBIC TOPU3OHTHI C HeloOpoKauecTBEHHON
BOI10H.

B KOHCTpPYKTHEHOM OTHOIIEHHH WIaXTHbIC KOJOAUBI MOTYT
6biThb pa30HTBI HA CJIEAYIOUIHE OCHOBHBIE THIBL a) JepeBsH-
Hbie cpy6OBbIe KOJOAUB; 0) KONOZLL W3 KAMEHHOM M KHUPNHU-
HOoM KJaadku, B) GeToHHBIE H Ke1e300eTOHHBIE KOJOMILBI.

HepepsaHupli cpyOOBBIfi KOMOJeIl aBIgeTcsd NpocTeRInM H
BMeCTe ¢ TeV HauboJee PACIpoCTPAHEUHBLIM B TIPAKTHKE TH-
oM MAaXTHOro Konoana. K HetocraTkaM ero ciaenver OTHe-
CTH HEJ0JrOBEUYNOCTh AEPEeBAHHOIO KpemJeHus, a B HEKOTO-
pBIX COIyyasaxX M IPHBKYC, TIpHAaBacverii BOJie JIPCBECHHOH.

Bonee monaroBeyHb! MmaxTHhIe KOJOANB W3 OCTOHA, XKene30-
GeToHA, KUDIIUA I KAVHS; 3TH XKe xaTo1nl B 6oIbiceil cre-
MEeHH OTBeyaloT H caHuTapieM TpeboBaHuaM (T. e, YCJIOBHAM
obecreuennd noGpokauecTseHNOCTH BOAb). Kosodum H3 Ka-
MCHHOH M KUpPUHuHON K7TalnKH H H3 OeTOHa TIPUAMEHSIOTCH
oBbluno npu raydunax xo 20 #; npd Gonblinx ravOpuax nene-
XOOAT Ha xenezofeToHHble KOJOMIBL ITH KOJOQNH VIOOHHI
A ONMyCKaHusl, ¥ B HHX HAWJIYYLtHM 00pa3’oM HCTOJL3YeTCd
cONPOTHRJICHHC MaTepuaga Ha cxartne. Kpome rtoro, npu
GO.IbIIMX [JAyGUHAX HHOTIA TMPUMEHSIOT UYTVHHBIE KOJORIHI.

6) TlpoxoaxKa maxrhl

YerpoficTBO 1LIAXTHOrO KOJIOALA HAuHHACTCHA HPOXOAKOH
IAXThl, TIPH 3TOM OTPBIBKA TPYHTA TPOM3BOAHTCS JONATAMH
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C TpuMeHeHHeM KaHJa ¥ Jaoma. Jlo rnv6uHel 2 M TPVHT BHI-
GpacpinaeTcs JIONaTaMH, BPYUHYIO; ¢ GOJBIIAX K TJyGHH NMOJ-
HAMaeTCs Ha MOBePXHOCTh Oambavu emkocTpio 0,05—0,06 13
C MOMOUILIO NEHBKOBOro KanaTa (HJH MeTaJIHUecKoro Tpoca),
HaMaTbLIBAEMOrO Ha BaJl DPYUHOro BOPOTa, KabecTaHa HMIH Jie-
6eaKH.

B orzenpHnX cayuasix NPOXOAKY INaXThl NPeACTaBAsfeTcs
11€,1eCO00PA3HEIM MeXAHU3UPOBATb MYyTeM NPHMEHCHHS: a) MHO-
rOYeprnakoBbIX 3KCKaBATOPOB (npu raybude 5—6 m), 6) rpei-
bepos (mpu raybune Gonee 5—6 x); B) 2meKTOpoB (B MEC-
YAHO-TVTHHUCTHIX TPYHTAX MNPH OTCYTCTBHM B HUX TAJbKH H
KaMHell). B mocreanen cavuae TpyHT moHHMAaeTCd HA MOREPX-
HOCTH B PAa3XuKCHIIOM BuIle.

IMpn yctpofictee koaoniues ruayGuHo#t croe 15—20
OOLIYHO HEOGXO/MMMa MCKYCCTBEHHAS BEHTHJSIHS WIAXThl, TPH
HAJHUMM BPE/HBIX Ta30B BEHTHAANUS MOXeT NoTpeGoBaThes
# B OOJee MeJKHUX KOJOALAX.

B npouecce nmpoxomku maxT NPUXOAHMTCH MPHMEHATb H BO-
rootauB. Ilpu HeCoABIUOM MPUTOKE BOAL BOJOOTNIHB MOXKET
ObiThb OCyIIecTBNeH GaubgMu, a Npu OOABLIOM — HaCOCaMH,
B Heray6oxux koaonnax (mo 5—6 1) MOryT GHITB IPUMCHEIB
Hacocsl Jletectio u Juadparma: B Gonee rayGOKHX — MOTO-
noMnel (MOpIHeBble 1 HeUTPOOCIKHEBIE).

B 3aBucumocTH OT XapakTepa TPYHTOB MpPOXOJKa INaXThl
KOJIOZIla TIPOU3BOMUTCSH:

a) B rpyHTaX NMPOUHBIX, HeOGBANUBAIOUIUXCH (XOPOLIO yaep-
’KUBAIONIHXCS B BePTHKANLHON CTeHKe, HampHMepP HeBOJLOHOC-
HbIE JIECCOBUMHBIE CVIJIMHKM M IIJIOTHBIE TJIMHEL, MsITKHE Mep-
reju, MeJ, MATKHe H3BeCTHSIKH H T. I.) — 6e3 MpuMeHCHUS
BPEMEHHOTO KpenJacHHS;

6) B rpyHTaxX MeHee MPOYHbIX (He VAEPKUBAKOUIUXCH B Bep-
THKANMBHONH CTEHKE) — C TPUMCHCHHCM BPCMEHHOTO KpeMJeHHS,;

B) B TPYHTaX HeYCTOHUMDBBIX --- C OJHOBPEMEHHOH TOCTa-
HOBKOH MOCTOSIHHOTO KDEN/eHHUd.

B) lepeBsinubie cCPy6OBHBIE KOJOJILE

JInsg HOCTOAHHOro KpemjieHHd CcpyGOBBIX KOJOIHEB YIo-
rpe6GaseTCs 37T0POBLIA u TPSIMOH JiecoMaTepHaJs, 3aroTOBJeH-
el 3a 5—6 MecAmeB 10 yKJaAKm ero B neno. He nomy-
CKAaeTCs MCHOJIL30BAHHE CYXOCTOS W MAaTepuana, MMeIollero
4epBOTOUMHLI U TJYGOKHE TpPellHHbI, 3apa’KeHHoro TIpuUbroM
u T. m. Kpoae TOro, yKJIaJAbBaeMbli B JeJO JecoMaTepHa.
He TonMKeH TOPTHTH Boay B Ko.ojule -(ripupaBaTth eff 0Kpacky,
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HENpUATHBIA BKYC M T. IL); BMecTe C TeM OH JoJKeH 0o.ec
HJIM Meliee TIPOJOJIKHUTEILIOE BpeMs COXpaHATb CBOHM CTPOH-
TebHBle KauecTBa (HE 33THHBATD).

Ilpu yctpoficTze cpyOOBBIX KOJOALEB Hanfosee paciipo-
CTpaHEHHOH HOpONOHl fBJSETCA COCHa;, €€ JpesecHHa Jerko
nognaercs o6paGoTkKe W sHaduTeLHO JHelleBje nyBa H JuCT-
BeHHHILbI, B KauyecTBe MaTepHajia ISl MOCTOSHHOTO KpemJeHHd
cpyfa B ray6oKuxX KoJgoAlax ynorpebaseTcs XOPOLWIO OKODEH-
Hbii Kpyrablii nec d = 15—18 cx u Gosee; B HerayBCKHX KO-

d
J0ANaX KperJieHue 4acTo Je/1aeTCs U3 MIACTHH 4 == 11—13 ca.

Jlns BpemeHHOro KpemseHus yHoOTpeGJSIOTCH AOCKH TOJIIIH-
Ho#H 5—7,5 cM.

Haubosee pacnpocrparenHodl (GopMOK MONepeyHoro Teuye-
HUA CpyOOBBIX KOJOJIIEB SIBASAETCS KBaJpaTHasg € pasnepaMu
B ceety or 1 X 1 mo 1,6 X 1,5 m (pexe 2,0 X 2,0 »). B npax-
THKe HHOTJa BCTPEYaloTCH KOJOALbI, HMCIOLiHe IleCTHrpaH-
Hy©o (popmy.

Pasmepbl momepeuHoro cedeHdsi KoJjioauna BbIOUparoTCs,
HCXOOS U3 YCJOBHH:

a) yno6CTBa NpOM3BOACTBA PaGoT MO OTKPHITHIO KOJOJALA
¥ YCTPOHCTBY €ro ROJAONPHEMHOH UYaCTH H

6) pasmenieHHs B KOJOJIle 3KCIJI0ATalMOHHOTD BOJO-
HO'bEMHHUKA.

CtopoHa ceuenusi maxThl AJs CpyGoBOro KoJonua KBan-
patHolt (opMbl MOXKeT GhITH onpeneaera no Gopmyne:

a=h-492 1005 4 (52)
rie b—IlJHpHHa KOJioalua B CBCTY B At
) -— TOJIIIIUHA erH.HeHHﬂ CTEHOK B A4l

JlnaMeTp BeHIEBOro KpelJeHHsS cpyOOBOTO KoJoala onpe-
pengerca Mo ¢opMyse:

d = 0,9a ‘g// 5;— CM, (53

rne @ — jAJdHa BeHua B CM;
p — HaBJenye IpyHTa Ha | CM? CTEHKHM KOJIOALA B K&
¢ — NONyCKa€eMOoe HallpsizKCHHe lepeBa Ha H3rub B xe/Cu?;
BesMuuHa p BBIUHC/IAETCA 1O QoparyJe:

- 590 —
=y H 2 (54)
rae H —ray6una Kojgonama (uiaum rayOuHa yuyacTKa, I/le TIpH-

MeHsIeTCH KpellJleHHe BEHLEBOH KPembio) B CA5
Y — o0BbeMHbIH Bec TpyHTa B &/Cum3;
¢ — YroJjl BHYTPEHHero TPeHUd TPYyHTA.



B Tex cayuasx, Koraa HeoGXOIMMO HMeTh B KOJOALE 3a-
nac BOJbI HJAH TpeGyeTcs yBeJMUHTb ero BOJO03aXBaTHVIO CIO-
cOCHOCTb, HJIM 3Ke KOTJA 3TO BBI3BIBAETCSH YCJOBHSAMH TPO-
X¥OAKH (HampumMep, NPHU TPOXOXKIAEHHH CPyOOM JIErKOOTMJIbIBAIO-
IUIMX [EeCKOB), caMas HHXKHSS 4aCTh KONOAIA YIOHpSeTcsH,
o0pasys wartep. Hlatpam Takke mpumaercs KBampaTHOe ceye-
HHEe CO CTOpOHaMH, uacTo AoxonsumumMd go 2,0—25 x npu
yrJie HakJ/JOHa IIaTPOBOH "acTH ¢ BepTHKajbio oT 30° mo 45°.

ITpn py6ke cpyGa OpeBHa NJOTHO MPHNIA30BBLIBAIOTCSI OJHO
Y. apyroMy Ha rayouny 4 cm. CoenuHeHns B yriax Nenalorcs
B KOCylo Jany ©e3 ocraTka Cc KOCHHOH BHYTPb KOJOXNA,
C NOPHCEKOM MpH YCTPOHCTBE KOJOAIEB B caalbiX TpyHTax H
Ge3 mpHceka — B Go.ee TpOUHBIX. B mensix npuuaHus cpyoBy
KoJsioArna OGoJbIIOH TNPOYHOCTH BEHIIBI €ro HHOTAA COEAMHSAIOT
MeXAy Co60H nyOOBBIMH BCTaBHBIMH IIMIAMH, PacCloJIOKeH-
HBIMM B IIaXMaTHOM MOpPSIKE.

YcranoBka cpyba B 1aXTy MoxeT GBITh OCYLIeCTBJeHA
0 OJHOMY H3 CJENYIOUUX CHOCOGOB:

a) cOopko#l 3apaHee TIPUTOTOBJEHHOro cpy6Ga B maxTe,
npefBapUTEeSbHO BHIPLITOH Ha TOJHVIO TAVOHHV:

6) omyCKHBIM CHOCOGOM C HapalllHBAHHEM BeEHI[OB CBepXY;

B) ONYCKHBIM CIHOCOG0OM ¢ HapaliMBaHHEM BEHIOB CHH3Y;

T) IATDPORLIM CHOCOGOM.

MepBrtit cnoco6 A1okeT MPUMeHSITLCA B HOTTYHOKHX KOJ01-
uax (1o 6-—8 ) B NPOYHBIX (HANpHUMep TJMHUCTBIX) TPYHTaX,
HC MMEIOINMX BOJOCOIeprKallMX Pa3KHKCHHBIX  TPOCTIOEK.
¥YcranoBka cpyba nmo 3toMy cmocofy BO3MOXKHA M B pasHO-
DONHBIX, MeHee NPOUHLIX T'PYHTaX, HO NPH YCJOBHM MpHMEHe-
HHS BPEMEHHOTO KpelJeHHs,

C6opka cpybGa nauMHaeTCs CO AHa LIAXTHI; TPOCTPAHCTBO
MCXKAY Cpy6OoM M CTeHKO# INaxThl, BO H30e)kaHue INonaNaHHA
yepe3 Hero B KOJOLEINl MOBEPXHOCTHHIX — 3arPsi3HEHHBIX BOJ,
T0/MKHO OWTh 3aMOJHOHO TJMHOI MM K€ TDVHTOM. BBIHVTRIM
NpH TPOXOJKe MIaXThl. B crvuae mnutieHen!'s TPH NPOXOTKC
BPCMEHHOIr0 KpernJeHHus mocheflHee pa3bupaeTcs no Mepe Ha-
pamuBaHus cpyba.

Bropoit cnoco6 — HaspBacMbBI  HWHOTHA  «IPOXOJKA CXO-
aoM» (puc. 45) npumeHsercs B IJIOTHBIX, HEBOJNOHOCHBIX TPYH-
Tax, npu tayouHe xomomua Ao 10 s Tlo »srtovy cHocofy
maxra TaKyKe OTPhiBaeTcs Ha rayOuHYy, NpH KOTOPOH ee CTeH-
KM elle YAepXKHUBAIOT BePTHKAJbHBIH OTKOC; 3aTeM HAa BBIDOT-
HeHHOe AHO YKJajnbiBaeTcs HYKHee 3BeHO cpyla. cHalxkKenHoe
HOJKOM H3 CKOLIEHHBIX OpVCheR, OOMTHIX KDOBJIBHBIM JKeJC-
30M, H NPOU3BOIHUTCH HADAIMMBAHHA 3BCHKEB HA BCIO BHICOTY
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cpySa (no mosepxHocTH 3eman). [locre sToro AHO WAXTh
NIONPBIBAETCA PABHOMEDHO IO BCeMV KOHTYPY, BBI3bIRAs IIO-
CTeNeHHOE TorpyxenHe cpyba nox peHcTBHeM coBCTBCHHOIO
ero Beca. [To Mepe norpyakenus cpyGa 0qHORDEMEHHO HpoH3-
BOIHTCA HapauiHpalue ero 3neHnes cBepxy. Ecaum onyckauue
cpyGa mpu yray6acHny WAaxTel TPOMCXOIHT MELIEHHO, TO s

YCKOPEHHUS 3TOTO TIpolecca Ha

(‘3 — Ty BEPXHIOIO €r0 YacThb AAIOT MO-
G 28 NOJHHTEJNBHYIO Harpysxky. Bo
) (€ | SN }‘ H3GeKaHHe PACXOXKACHHS BeH-
‘@ . —EW moB <¢pyba nNpH  ONyCKaHHH
Fa = | R A YIJBl €r0 pacuIMBalOTCA 1LOC-
VAt 221 AVRE  kamu uwam 6pyckavu.
el —— - 5‘1 9 5
Vis = THChIBaeMbIH CrIoCo0 UMe-
\4‘ e z‘:’ €T HEKOTOPBIE NPEeHMYLIeCTBa
il ___M_____Mm,* 38 nepex NpeablAYIIHM, B OTHO-
s§1 15 HICHUH TEMMOB MNPOXOAKH H
0y L%« KpernjeHds IHaXThl; BMCCTE ¢
;g — B4 Tem nupomeienne pabor mo
& —_ -*i;' 3TOMy crniocoby TpebyeT 60.1b-
’ ] ?« HIer0 BHHMAHUA W CHOPOBKH
@ By pafouux, TaK Kak IpH  He-
";3 (P paBHOMEPHOM OIIYCKaHUU CPY-
f ,, 6a MOU'yT BO3HHKHYTb Tepe-
fé? ST ‘,“ KOCBI, HCTpaBJeHHE KOTOPHIX
,?; e M ;( 3aTPYIHUTEABHO, a NPH 60.1b-

ux rayéuHax KoJoalla HHO-
ria M COBEDPUIEHHO HERO3-
MOCHO.

Tpetnii cnocod, Ha3biBae-
MBI HHOTJA «MPOXOIKA B MO~
Puc, 45. Tlpoxo:ka waxtul ,cxogoM*  KJAAAKY» (puc. 46), npriimMedsior

npu  yctpoiictBe  rayGokKux
konoaues (no 40—50 M) B mO6LIX TPYHTAaX 3a HUCKTIOYEHHEM
naslByHOB. [IpH 3TOM crocofe BHayase OTphIBaeTCH IIaXTa Ha
BO3MOKHYIO TAyOWHY M Ha €€ BBLIPOBHEHHOE [HO YCTaHaBJHU-
paercst cpy6. JladbHelimni mpoliecc Bo3BejeHus cpyba co-
CTOUT B IIOCTeMEHHOM H PABHOMEPHOM TMOJPBIBC M yraybJeHuy
LIaXTel IO BCEMY KOHTYpPY Ha TJyOHHY OT OJHOTO A0 UCTBIPEX
BEHIIOB H B NMOJBENEHHH TAKOTO e KOMHYeCTEAa BEHI[OB CHH3Y.
STa NoABOJAKA HOBLIX BEHIIOB IIPOU3BOIMTICSH C NOMOLIBIO Ka-
HaTa, JOMKpPAaTOB W pbIYaroe; IpHYeM BHOBb I0JBCASHHBIC
BEHIH ILJIOTHO TNPHMBIKAIOT APYT K IAPYrY H pacUIMBaioTCH
IOoCKaMu MM 6pyckaMu C panee YJO0XKEHHbBIMH.
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Jlng torc drcbui cpyls He ocejad,
Kangisie 4--6 BENIOB Ha 2 HHMKHHX

ero onuparT 4yepes
OpeBHA, YAJMUHEHHbIE

KOl KOTOphix Ha 40—50 cm 3apoxaTca B ocolbie yruy6iie-

i B CTeHKaxX MIaxThl, Tak

HA2LIBACNIBIE  «IIeUYPBI» I
saxnaiel» (puc. 47).
OcyuicerBaeHubIR 10700

e o6pasoM KOJOIeIl Io-
10151€T NPOH3BONHUTD DEMCHT
Cp}oa yacTsid 0e3 Hapylie-
g ofutefl er0 LEJOCTHOCTH,
HETC Heb3st HNOCTHIHYThL MPi
NpHMEHEeHHH  JIPYTHX, paHee
OmIICaHHLIX, cnocoboB. Bwme-
CcTe C TeM HeoUXOTUMO OT)e-
TdTb, 4TO IPOXOAKA KOJ0I1UA
B HOAKAALKY COTpdAA{eHa C
GOJIBLIMMH  TPYMXHOCTSIAH.
Yerpeprriit cnocod (mai-
POBLII) — NpUMeEHseTCss  MpH
Ha THUHH B HHXKHeI 4acTH Ko-
J011a  BCAOHOCHOrO HJacra
HeOOJILIION  MOLIHOCTH (pHC.
48). B 310w Cayuae g0 BOS3-
MOXKHOI r1yGHHSI WaxTa TPo-
XoauTes 6e3 KpemnaeHHs ¢ pas-
MCDAMH, COOTBETCTBYIOLUHMH
CeUCHHIO ImaTpa. 3aTeu
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Puc, 46. Tlpoxcaka maxts ,B nof-
Knagxy*

craBuTcs Cpy6 U NPOH3BOAHUTCH

yray6.aeHHe HIaXThl ¢ HApAlMBAHHEM BEHUOB CBEPXY aHaJIOTHU-

Puc. 47. YcrpoiictBO ,3akaanos”

cofeTByeT TeM

Ilpn onuceiBaeMom cmocobe

caMbIM GoJsiee OBICTPOMY
npoK3BONCTBA

HO ONHCAHHOMY BbIUIE BTO-
pomy cnocoby. Pasanuue
MEXAy HHAMH 3aKjoyaercs

TOJLKO B TOM, YTO MPH ILAT-
POBOM cnoco0e BbIHYTBbIH U3
umaxthl IpyHT He BLIOpachl-
BaeTCAd Ha [OBEPXHOCTb 3eM-
JH, a MM 3a6pachiBaeTCs npo-
CTPaHCTBO MeXAy CTeHKaMu
U CyXXEHHOH uyacTeio cpyba.
3acollaeMbldl TPYHT, co3naBast
IOTIONIHATEJIbHYIO Harpy3Ky Ha
HAKJAOHHYIO YacTb cpyba, cro-
ero OIYyCKaHHIO.

pa6or 1marep
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o0bluHO 3alvydasercs B Bogoynop, obpasdys B HeM 3yMnd.

IMpoxoaka wiaxTbl B BOJOHGCHBIX TMOpPOJax H B OCOOHHO-
CTH B IUILIBYHaX 3HAUNTEJbHO OCJOXKHAETCS M OIHCAaHHBIMH
Bolllie crioco0amMu He MOKeT ObITb BhINMOJHEHA. B 3tux ycino-
BHSAX TPUXOMHUTCA IPHMEHATb CleuHaJbHble cnoco0sl MPOXOIKH
C TOMOLIBIO:

a) ABOHHOTO LIATPA,

6) wWiIyHTOBOro fAumuKa 0e3 3abUBKM LUIYHTA;

B) 3a0WBHOrO UINYHTA,

T') JOHHOTO fIIHKa.

JdBoiHo# marep (puc. 49) npumeHsercd B NJbIBYHAX,
o61aJaI0IMX MaJlod BOMOOOHJIBHOCTBIO, MpPH MOLIHOCTH HX
2—3 #, ¢ MOJBOLKOI OTHENbHBIX 3BeHbeB CHH3Y. COCTOHUT OH U3

Puc. 48. latep Puc. 49, JBoiinoii marep

BHELIHETO W BHYTPEHHEro waTpoB. BrellHuid marep genaercs
KBaApaTHOH GhopMbr pa3dmepoM oT 2 X 2 mo 3 X 3 M, npu
BbICOTE 2-—3 M, BHYTDH €ro ycTpauBaeTcs BTOPOH wiartep
MeHbLIEro pasmepa, cTeHKH Kotoporo Ha 0,3—0,7 u orcrodar
OT BHYTPEHHHMX CTEHOK BHeLIHEro Liarpa.

OnHoBpeneniio ¢ yrayOaeHHeM BHYTPEHHEro miatpa mpomus-
BOAMTCA 3alO.HEHHE BLiHYTHIM TPYHTOM INPOCTPAHCTBA MEKIY
CTeHKaMH BHYTPEHHEr0 M BHELIHErO WIATPOB, YTO YMEHblIaeT
MHTEHCHBHOCTb 3aMJIbIBAHUA TPYHTOM BHYTPEHHero LiaTpa.
BHyTpeHsuit 1aTtep npH yrayOJieHUHM oCaxKMBaeTcs Ha BeJH-
uuHy He Gosiee 1,4 #; IpHM 3TOM BEpXHAA 4acThb cpyba moJxHa
OBITH BBILIE TOBEPXHOCTH IIJILIBYHA.
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linysrtosbfi guidK (0c3 3a0MBKM LUNYHTA) MOKer
NPUMEHATBCA B ILIBIBYHAX € 60Jee CHJIBHBIM TNPHTOKOM BOJBI
MPH HX MOUIHOCTH, He Nperbiniaiomeil 2—3 m (puc. 50). dror
ALK BBITOJIHACTCS U3 5-CM LUNYHTOBAHHBIX JOCOK CO AHOM
M 0e3 mHa, HUXKHSA YacTh sLlMKa CcHabxaercs 3ao0CTpeh-
HBIMH JJOCKaMH, OOUTBIMH JIMCTOBBIM KeJqe30M (CM. AeTaJb Ha
puc. 50). Ilo mepe yraydaenus sguipka B IVIBIBYH IIPOU3BO-
AATCSI HapaulMBaHHe BeHIOB cpyfa CBEpPXY; OJHOBPeMeHHO

Pyc. 50. UlnyHToBRI# AIHK:

a — o6mHfl Bua;
0 — neTasts pexyuiell TpaHn

SILLUK ONyCKAIT Ha ray6uny He Gonaee 1—1,4 m, npuduev ero
BepXHsisl TPaHb AOJIKHA ObITh BCErAa Bblllle MOBEPXHOCTH MJBI-
BYHa.

3abuBsuoit mumyuT (puc. 51) nprMeHsieTcs npu HOpo-
XofKe GoJee MOILHBIX NabiByHOB (cBbiie 2—3 a). Hag 3a-
OMBKHM UINyHTAa TIPUMEHSIOTCS MOCKH TOJILMHOH & ca u AJH-
noii or 1,4 go 2,8 x#. B ueisix mjioTHOro mNpHJI€raHus JOCOK
HINYHTOBOrO psina K CTeHKaM cpyba yKJaaJblBalOTCS CHelHaJb-
Hble HAaMpaBJSIOIHE PaMBbl, NPEISATCTRBYIOLLHE TPOPHIBY MNJLIBY -
HOB B UIaXTy; BHyTpH KpenH uepes 0,7—1,0 # o BwIcoTe ycTa-
HaBJMBAIOTCA  pacHopHeie pavMbl. Pabora 1O 0CaXXKHBaHKIO
LHIYHTAa OPOH3BOAUTCS TakHM of6pa3oM, UTOOH WINYHT MO
BCEMY NCPHMETPY KOJOAUA MOT ObiTb OAHOBPEMEHHO YIJyOJieH
Ha 20-—-25 cu; Tocle uero IMPOU3BOAMTCA BhIEMKa TpYHTa,
cHOBa OcakuBaHue INNyHTa, YrayOJeHue WaxThl u T. A. [lpu
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BhIEMKE IPyHTA HEJb3S 1015 CKaTh OONaKCHUS HUMKHHUX KOH-
LLOB LUMYHTOBOI'O pAja.

B rtex cayuasx, xorfga 3a0uUBHBIM LINYHTOM 1e00XOQUMO
BBIMOJIHUTb NPOXOAKY ILILIBYHOB 3HAUHTEJIBHOH MOUIHOCTH,
COXpPaHUB TIPM S5TOM Ha BCIO [IyOHHY IPUHATbIE pasMephl
cevyenus IuaxThbl, CJICAYeT HNpPUMe-
HATb HAaKJIOHHYI0 3a0MBHYIO Kpellb
(puc. 52).

JOHHBI U A1 HK NPUMEHSIOT
B ILTBIBYHAX, HAXOJAAUIHXCS TOZA
Goapiigm HamopoM (puc. 53). TIlo
JNOCTHXEHHH INJBICYHOB B KOJA0AELL
OTlycKaeTcs LMK, UMCIOIHUHA B AHE
creLHaIbHoe OTBepCTHE, 3aKpbiBae-
soe  Kpounkoit. Ilpu yray6aenun
(BmaB;MBaHWHM) SIHKAa B TJIBIBYH

,99  KpbIIKA OTKpBITA; IOC/]E HAIOVHE-
fy,ﬁnm o HHA SILIKA TPYHTOM KDBILIKY 3a-
pOMI KpLIBAIOT, @ TPYHT yAZaJuasoT (oca-
U’;;”"* XKuBanHie  cpyba  HNpOU3IBOJAHTCA

174
X OJHOBDEMEHHO €O BJaBIMBaHUEM
‘ ALHKA). DTa Onepalis IOBTOPSETCS
JI0 TeX I[op, noka cpy6 He Oyner
omyuled Ha TpebyeMmyio TJyOuHy.
B nenanophblx BOJAaxX BOJOIDHEM-
HYI0 4acTh KOJOALA VIJAyOJsIOT
B BOJOHOCHBIH caod Ha 1,56—2,0 4,
B Hanopibix —Ha 0,5 s Humxkuas
yacTb KOJOMIla, HMCXOAd H3 yCJa0-
BUA IIPOXOMKM BOJOHOCHBIX TI0POJ
# HEoOXOAMMOCTH YBEJHYEHHUS €ro
BOJONIPHEMHON MOBEPXHOCTH, 0ObIY-
HO HejaeTcsl paClIMpeHHON B BHIE
nratpa.

Puc. 51. BepTukanbunit 3a- B TpemuHoBaTHIX U KPYIHO-
OHBHOM WWINYHT 00J0MOYHBIX NOPOTAX, He NOoABep-
raromuxcs  00pyuicHuoo,  BOJAO-

npueMHas 4acTh KOJMOjaua He yxpenasercs. B kpymwo- u cpen-
HE3EPHHCTBIX HE OILIHIBAIONIMX NeCKaX MOMKHO OrpaHHYHTBCS
YCTpOHCTBOM TIPOCTOrO 1iatpa H Jaxe cpyba, CHaOAMB €ro
necuaHo- rpawnHmM GuAbTPOM, a B HANIOPHBIX BOAAX PIIIOHHOPI
pemreTkol. B MeJKO3E€PHHCTBIX TIeCKAX MNPHMEHSIOT JBOHHOH
matep; B 3TOM CJdydae BHYTPEHHMH LUaTep HasblBAIOT BOJO-
c6opubiME (pHc. 49) M ¢Ha0XKaIOT €ro TakkKe necyaHo-rpaBuil-

Paspes

\Y

we donee §Gm
161 0yH
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ibtM GHIIBTPOM, a uiorga o AOHHOI pemieTkoli (B HAHOPHBIX
Boj1ax). B nabiByHax Aasg ycTpoiictBa BOAOHpHEMHOH UYacTy
MPUMEHSIOT SIMMKYU H3 TOJCTBIX, JIyullle HiYHTOBAHHBIX, JOCOK
CO JTHOM, B KOTOPhIX A9 MpHeMa BOJbl NPOCBEPIUBAIOT [IhIPbl
11 AeJa0T QUILTPYIOUYIO IPUrPY3KY. B CHIBHO pasmiiKeHHbIX
NUIbIBYHAX CTEHKM BOXOIPHEMHOH YacTy KOadoaua 00pa3yioT
2a0HBKOl LIMYHTA, a 3aTe)M HAaCTHJAIOT JepeBsiHHbIM NoJa ¢ npo-
CBEDPJEHHBIMH B HCM OTBCPCTHSMH H TNPHUIPYKAIOT CBCPXY
necyaHoO-TPaBUiHBN GHIBTPOM.

Bepmuransrere PaA3pess:
4 BRm— T g
,.@___.__. :;::_T’ -

-

o/

Hansr0#m
wInysm

2
AN ABAAL
Paspes A2

@;@Fm‘_ s

Puc. 52, Hakionnaa sa6uBHas1 Kpenb

Kak yxe ykashiBajJoCh Bbillle, JJA 3alHTBl KOJOAUA OT
IpoMep3aHuss M OT IIONajlaHusg B HEro CBepXy TMOBePXHOCTHBIX
sarpssHCHMil, a TaKiKe IJs YJIo0CTBa 3KCIJOAaTal#M KoJo[lla,
ero oBODYAYIOT OroJoBkoM. B mpocreiimes chayuae (npn
nop’heMe BOALI BeApPaMHU BPYUHYIO) OrOJOBOK NpEICTaB/IAET
coBoil cpy0 menniuero ceuchus (or 0,7 X 0,7 po 1,00 X 1,00 &),
ppicTynalonuil Haj mnoBepxHocTblo 3emau Ha 0,7—0,8 #, 06-
IWIMTBIH TecoM W cHadxeuwnniil xpoikod. Ilpy o6opymoBaHuH
KoJgonua AJsa NoJbeMa BOAbI BOPOTOM YCTpauBaeTcs HaBec,
a mpu TpUMEHEHMHM pPYYHOro Hacoca — cheudasbHas Oyjlka.
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Bexkpyr KoJoaua AeJarwT IAUHAUBIH 3aMOK H OTMOCTKY HJH
acanbTHpOBaHME TLIOLIAKH C TpHIaHuens eif ykjona s 1/10
(R CTOpPOHY OT KO70/11a).

r) Koanoanb K3 KaMCHHOH H KUPDTHUYHOHKJIadKH

Koaoaiisl U3 KaMeHHOW MJIH KUDIHMYHON KJA4aJKH SBJSIOTCA
HauGosiec  JIOJrOBCUHBIMH ~ BOJO3a0OPHBIMH  COOPYIKEHHSIMH.
Byecte ¢ Tem onu B Goapureil
CTeNEHH YIOBJETBOPSIIOT W CadH-
TapHblM TpeOoBaHMAM (oHecneyu-
BalOT XOpollee KauyecTBO W HPUAT-
Hbili BKyc Bombl). s KpenieHus
CTEHOK KO0./10A1la MOXKeT OBITh YIo-
TpelJieH:

a) KPemKHH [OCTEeJHCTbIH HJH
UITYYHbId KaMeHb, HE pacTBOPSIO-
WHHcA B BOIe H He OKpalllMBaro-
IHA ee (HanmpuMep H3BECTHSAK, XKe-
JIE3UCThI ¥ KDEMHHCTBIH MecuaHux);

0) xopourg OGOXKKEHHBIH KHp-
nHY — OOBIKHOBEHHBIH MK Jl€Kallb-
ubifl. Knamka creHox xosoana u3
KaMHs WJH KMpIHYa NMPOU3BOIAMTCS,
KakK TpaBW/a0, HA IEMEHTHOM pac-
TBOpe coctaBa l : 3umul:4. B ua-
CTAX CTEHOK KO.I0ALEB, He COIpH-
KACamWIIUXCI C BOAOH H ‘yCTpaH-
BaeMbIX He OMNYCKHbIM Crnoco0oM,
LCrycKaeTcsl KAaJKa Ha HM3BeCTKO-
BOM pacTtBope. BHyTpeHHHe cTeHKH
KOJIOMIa, a TakXe HapyxkHas

Puc, 53. Douswmit gmux CTeHKa Haja3eMHOH €ero  4acTu

NITYKATYPATCH LLE€MEHTOM.

KaMeHHEIM M KHPIHYHBIM KoJojauaM OObIYHO IIpHJAAercs
KpyTJag (opva upu puaverpe B cseTy ot 0,75 mo 1,5 a u
GoJiee. HermyGokue KaieHHble KOJOAUH (10 5—6 ) MOTYT
HMeTb M KBajipaTHyro ¢opmy ¢ pasMepaMd B CBeTy OT
1,0 X 1,0 mo 1,25 — 1,25 mx. Pa3Mephl 374 3aBHCAT OT HasHa-
ueHMsI KOJIOJ[la ¥ OXKHIaeMoro JAeCHTa.

TosuHa CTEHOK B KaMEHHBIX M KHPIHYHBIX  KOJOJHAX
MOKEeT OBITb OfpejeJieHa Mo 3MIHPHUECKoh ¢opMyne:

3=10D -+ C cx, (55)

Bepmuransupiu paipes

78003 im—wry
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rae D — BHyTpPeHHMH AMAMETP KPyraoro KoJsiofuna (Miau CTO-
poHa ceueHHsA KOJoAlla KBaJpaTHOH (opMbl) B M;
C — nJsisi KaMeHHBIX KOJIOANEB == 18 ¢ ¥ [nd KUPHUUYHBIX
kosnoaues = 10 = 11 cu.

OO06bluHO TOMIIMHA CTEHOK B KaMEHHBIX KOJIOZIax ObIBaeT
oT 25 no 50 cm. Kuprnuuypele CTEHKH JeNalOT HE MeHbIle YeM
B | kupnuu. KoHcTpykuus koJsonua
M3 KaMeHHOH KJajKH TloKasaHa Ha
puc. 54, U3 KUPNHYHOU KJaIKH —
Ha puc. 5b.

Bo3BesneHne CTeHOK M3 KaMeH-
HOM W KUPHHYHOH KJagKH MOXKET
ObITh BBLINOJHEHO CO JHA IIAXThl,

3
OMYCKHBIM M KOMOHHHPOBAHHBIM 50 #7 s
v 7, . @16
criocoGoM. Bossemenne KjamKu co 7/ 7

N\
N

IHA WIaXTbl BO3MOXKHO JIMUIb B sy
YCTOHYHBBIX DPPyHTaX NpH TJiybune
KOJIOUeB, He TpeBplnaomei 10— "
12 m; B ocemarouaxcss TPyHTax
3TOT cnocol TakKe MoxKeT ObITh 5
NpUMeHeH, HO HPH YCJAOBHH NIPe.- i
BapuTeJIbHOH TOCTAHOBKH BpEMeEH-
HOT'O KpenJeHHs. ot
OnyckHoli  cnoco6 npUMEHUM ]
pH YCTPOHACTBE KOJMOALEB H B OChI- ‘ :
NAIEXCA TPYHTAX; MO Mepe Oy - ._
CKalusl KOJOJAUA KJamKa Hapaliu- g S T
BaeTcs CBEpPXY. Oy Hemeoaze
KoMm6unupoBanHklil cliocob npe- deex SO0 500
craBaser KOMOHHANHIO JBYX Inpe-
AbIAYL{HX CINOCCOOB M MPUMEHAET-
CA NpH CROXKHOM THApPOTreoJorHue-
CKOM paspese KoJsopuna. Tak, Ha-
puUMep, NPH HAJMYHH B BePXHEH
yacTH paspes3a ‘BEPXOBOAKH HJIH
NJBIBYHHBIX TPYHTOB H B HHXKHEH —
YCTOHYHBBIX, [POYHBIX TPYHTOB, Puc. 54. KameHHblii Konofeu
cHayasa OCYUIeCTBJSIIOT MPOXOAKY
HECKOJBKO YBEJHYEHHOTO CeYeHHus1 LIaXThl ONYCKHON Kpelblo,
a 3aTeM, OCHOBAB BEPXHMH Y4aCTOK HA NMPOYHOM TPyHTe, Nepe-
XONAT K NPOXONKE UIAXThl MEHBUIETO CEYeHHS u BO3BEACHHIO
B Hell CTEHKH KoJojaua, naumHas cuusdy. [lpu pacnondkenuu
[VILIBYHHBIX TPYHTOB BHHM3Y MPOXOAAT WIAXTY N[O NEPBOMY
cnocofy B npefesax NMPOYHHIX TPYHTOB H OGOCHOBBHIBAIOT Ha
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il BepXHIIT yyacTOK KOJOTUA, a 3aTeM ONYyCKHBIM clOCo0OM
Op¥  MeIbUICM CCUCHIH IIaXThl IPOXOAAT HUXIHOIO UdCTh
paspesa konoaua. IIpu yCTpoiiCTBE KO.I0AIEB Oy CKHbIM CIIOCO-
6oM yroTpeGasieTcss TpeHora ¢ ToJHenactaMu M JieGeaKod.
HesaBucuyo oT npH-
HsTOrO cnocoda  mpo-
XOAKH HIaXThl 1101, OCHO-
BaHlEe KaMEHHOM WJ/IH
KUPTHYHOH KJAIKH JKe-
JareJbHO (a MPH CHycK-
HOM crnceobe o6a3aTellb-
HO) UCANOXKHUTh OCHOB-
HYyIO paMy, HMelouyo
¢opMy KoJoaua H CO-
CTOAWYIO M3 ABYX-Tpex
pATOB NOCOK HJud Opy-
CheB, CKPeIIeHHbIX Me-
KAy coboit  boaramd.
Hnst toro utobbr BO3-
BOJMMAasi Ha 3TOH pame
Knanxka  wmorjga  fec-
OpPensaATCTBEHHO U paB-
HOACPHO OMyCKaThCS,
BHELIHHH NHaMeTp paMbl
Jengaercd Ha B cm 60Jib-
lite BIELIHETO AHaMeTpa
KOo10/11a, a BHYTPEHHHH
ee JguaMeTp Ha D M
MeHbille BHYTPEHHEr O
Anavierpa xoaoaua. Ilpu
NpOXOJKe KOJOAIA B
MIOTHBIX TPYHTAX HUM-
HaA rpalb paMbl cKarH-
BAeTCs W ob1BaeTcsd 1o-
JCCOBLIM  XKese3oMm, a
HHOrAa cHabxaeTcs Me-
Pue. 55, KupnuuBbell Konojen TANTHYECKUM HOXKOM.
B kamMcHHBIX M KHpHUY-
HbIX KOJOAuax GOJbLIIOrO JHaMeTpa BCIO OCHOBHYIO DaMmy B
HCKOTOPHIX CJyiasdx AeaaloT H3 KJenaHblX JKeJde3HbX uacTel.
B neaax mpelympexkieHHs paspLbiBa KJIATKM MPU ONyCKa-
HHH KOJO[lla B Hee 3axTafMbIBAITCH MeTalIudyeckue CBA3H
(aHRepHI), coCiHHEHHbIe C OCHOBHOM pamoil. Aukepnl pasie-
alTCed B CPejiHHE KJaJKH Ha PacCTOAHMH JAPYT OT Apyra
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1.2—1,4 u; nenarwrcd OHHM

o = 15—25 M.

oObluHO M3 Kpyrioro ejsesa

HpI’I TipgeMe BOAblI 4epe3 JHO BOAOINPHEMHAd YaCTbh B Ka-
MEHHBIX H  KUPUWUHBIX KoJdodlaX YCTIpauBaeTcs anaJoryuio
BbILICOIUCAHUDLIM AEPCBAHHBIM KOJIOALAN. HpH npueMe BOIDLI

yepes CTeHKH: a) B KPYIHO-
08 T0MOUHBIX U TPElIHHO-
BaThiX  MOpodax  BOJLO-
MPHEMHBIE OTBepPCTHS 00-
pasyloTcs B pesyapTate
OCTaBIeHUsT B K.Ia/Ke MV-
CThIX, HE 3aroalelHbiX .-
\eHITOM  UIBOB  HJAHM  3Ke
NCCPENCTBOM 3aKTaAKu B
CTCHK[ TOHUY2PHBIX HJAH Uy-
TyHHBIX TpyOOK; 6) B mec-
YAHBIX MODPOXAX B CTEHKAX
ROOTNPHENHOR 4YacTH KO-
JIOAIA OCTaBJALIOTCH OKHA
HJIA  TYCTOTHI, 3ailOJTHEH-
HbIe  TecyaHOo-TpabiiiHbI
duastpoM (puc 56).

OroiiorOK B KaMelrHblX
f KHPIMUYMBIX  KOJOAL2X
YACTO JIeTAeTCst  CyiKel-
oM. Cysxennas (moyi3es-
Hasl) M HajJ3eMHas  ya-
CTd  KOJIOJALER  BhINOJ-
HAIOTCST M3 KHpmuda, Oe-
TOHHBLIX HJIM KeJe300eTOH-
HbIX KOJE.

Ectn xe mnapsewmas
4aCTh KOJGANA HMEeT TOT
Ke auamMerp, 4ro H HoJl-
3eMHAA,  TO  OrOJI0BOK
MOKET  ObiThb  BBHIOJHEH
B KaMEHHBIX  KOJodlax
B BUIe KJIamTKu u3 OoJgee
MACCHUBHBIX  KaMHeH, a
B KHUPIHUYHBIX — H3  TOMH

¥
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Pue, 56, Boionpuonuas 1acTbh KaMCH-
HOTO KOIOAuA

e  KHDPIHUHON  KJaJKH.

n) beroHnHbie W Keae306eTOHHbIE KOJOII H

Beroununie U xeneszobeToHHble KonoAubsl Haubojee TOJHO
OTBEUAIOT CAHUTAPHBIM YCJAOBUAM M MOTYT ObITb 0CO00 PeKo-
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MeHJOBaHbl AJS TMHTbEBOro BOAOCHaOxkeHus. Bo MHorux cay-
gyasgix 3TOT KOHCTPYKTHBHHIN THI KoJoJlla, HeCMOTpsl Ha GoJee
BBICOKYIO CTPOHTEJbHYIO CTOMMOCTHL N0 CPaBHEHHIO C JEepeBsiH-
HHIMH KOJIOAIIAMH, MOXeT OKa3aThCsl HauboJiee BHIOJHHIM H
B TEeXHHKO-3KOHOMHYECKOM OTHOIIEHHH.

Berouure u 3kene306eTOHHbIE KOJOAILLI OLIBAIOT TpeX TH-
MOB: a) CILIOWIHbIC ¢ HaGUBKOW omaayOkH, YCTaHOBJIEHHOH
B TOTOBOI H1axTe; 6) H3 rOTOBLIX GETOHHBEIX HJIM Kesle300eTOoH-
HBIX KOJIell; B) H3 TOTOBBIX OETOHHBIX HJH >KeJe300eTOHHBIX
CerMeHTOB.

B npakTHke BOLOCHaGXeHHs1 B HAcTosiulee BPEMS HaXodAT
TIpUMeHeHHe, TJABHLIM 00pa3oM, KOJOJAIL!, 3aKpEeIJeHHHE XKe-
Je306eTOHHRIMU KOJIbLaMH. JIpyrue Tunbel eJse300€TOHHBIX
KOJIOAIIEB TIOYTH He NPHMEHAIOTCA. DeToHHble KOJOIIB BO-
oflle YyCTpPaHBAIOTCSI BechMa peNKo — B TeX CJaydasx, Korma
HeoOGXOJTHUMO Da3MeCTHTh B HIaxTe KoJoJla HacoCHoe obopy-
JIOBaHHe HJIM HMeTh GoJsbiioi 3amac BoAbl. OHH gesaroTcd
KPYIJBIMH AHAMETPOM B CBCTY He MeHee 1,25 u NpH ToJHLHHe
CTEHOK He MeHee 12 cm.

HIupoxkoe npuMeneHue Kene300eTOHHBIX KoJoAauen ofyc-
JIOBJIGHO TeM OOCTOSITeJILCTBOM, UTO apMHpoBaHHe OeToHA
3HaYHTEeJhbHO CHHIXKaeT TOJUIMHY CTeHOK KoJioalee H obJjer-
yaeT paGoTy mo HX ycrpoiicTBy. OGJerueHne Beca xXeJse3o-
OETOHHBIX KOJell MO CPaBHEHHIO C OeTOHHBIMH nenaer HX 060-
Jee HaJNeXHLIMH H TPOUYHBIMH TIDH TepeBO3KaX H MNO3BoJseT
OpraHH30BaTh TNPOH3BOJNCTBO HX 3aBOJCKHM CrnocoboM BAAJH
OT MecTa YKJaIKH.

Haubosee pacnpocTpaHeHHBIH auaMeTp MJsz OCTOHHBIX H
xKese300eTOHHBIX KoJjell — okoJo | #. TosnuuHa cTeHoK B Ge-
TOHHHIX KoJbllax 8—10 cm, U B KeJle306eTOHHBIX KOJbLAX —
5—8 cm, npu Beicote ux 0,8—1,0 #.

[IpuMepHass ToJuIMHA CTeHOK B OETOHHBIX H KeJse3o-
OeTOHHBIX KOJOAIAX MOXeT OHITL ONpefieJieHa IO 3MIHpHuYe-
cKoH (¢opmy.e:

8=aD - C cn, (56)

rae ‘@ — KO3(PUIIHeHT, KOTODPBIH pPEKOMeHIyeTcsi LPHHHMATh
aast Getona 8 M nas akese3obeToHa 4;
D — auaMeTp KoJIOALla B CBETy B M,
C — nna GeroHa 10 cm, nas xejae3obeToHa — OT 5 JHo
10 cm.
Ilpu crnjomHuIX cTeHKax GeTOHHOro Kojoana B GeToH He-
O6XOHUMO 3aJIOXKUThL MeTa//IMUeCKHe aHKephl, pasMeCTHB HX
o OKpyxHOCTH yepe3 0,5—1,0 .
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YerpolicTBO HaGHBHBIX GETOHHDLIX KOJO/JLEB MPOH3BOIHTCSA
B TOTOBOH IHaXTe, MPOHAEHHOH C BPEMCHHBIM KDEIJIEHHEM HJH
6e3 KpeIIeHUs,, B 3aBHCHMOCTH OT CTeileHH VCTOHUMBOCTH Ce
CTEHOK.

[Tpoxoaka u ycTaHoBKa kKeJe€300eTOHHBIX KOJEL MOryT
66ITh OCYUIECTBJEHBL:

a) B YCTOHUMBALIX TPYHTax NpH HeOoablioH Tiay6uHe KoJox-
ilcB, B TOTOBOH LIaxTe; '

€) B HeyCTOIUMBLIX TpPYyHTaX --— OMyCKHbM crnocoboMm. [lpu
3TOM crmocofe omyckaemMast KOoJoHHA Keae300eTOHHKBIX KOo.IeLl
HaPalIMBACTCH CBEPXY C OJHOBPCMCHHON NOAPHIBKO{T TpPyHTa
H3-TOJ  OMYyCKNOro HOXKa,

WM Ke JKe1e3cOeTOHHble —
KCJIbIA  YCTAHABIHBAIOTCHA

B 'OTOBOHM LIaxTe, packpe-
MIeHHOH BPEeMEHHBIM Kpe-
maenneM., B mocaensem
clyyae Ha JIHe IUAXTH
VCTAHABTHBAT OCHOBHYIO
ACPEBAHHYIO paMy, a Ha
el Mo YpOBHIO  MEpBOC
Koaeuo, [lociae aroro mpo-
H3BOIUTCS TOCTENCHHOE
HapauMeaHue  kege3o0e-
TCHHBIX KOJIell H packpe-
LICHHE MMH CTEHOK ILuax-
Tbl, C BBIEMKOI BpEMEHHO-
ro KpemjeHud H MIOTHOH
34CHIIKOW TPYHTOM OCBO-
00 1a0UIerocsy NPH 3TOM
npocTpaHcTa. JKenesobe-
TOHHBIE KOJIblla OMYCKaloT-
CAd HA KaHATe C IOMOUIBIO
TPCHOTH C NPHKPeNAeH bV
K Hefl ImojucnacToM H Jle-
Genky.

KoHeTpyxuus onykcHoro
CAe300CTOHHOTO  KOIOA-  Pye, 57, Onycknoit wenc3oGeTOHHBIK
lla MOKa3aHa Ha puc. h7. KoJ0aeH
s npeaynpex 1eHus
CIBHI'A OTHEJbHLIX KOJ€L B TOPU3CHTATRHOM HalpaBIeHHH
IpU TIPUCOEIUHEHHH HX BIOPHILIK HAa KaXIOM IUBE He MeHblle
deM B Tpex MeCTax VKJAaablBaloTCs IUIACTUHKH M3 [10.ICCOBOTO
Kenesa WupuHol 50—80 mm.

10470 eyt

aMa pEIANa
3 GEpeta




Ilpu npueme Bojaw uepe3 nHO BOJONpHEMHas yacTb B Oe-
TOHHBIX H KeJC300€TOHHBIX KOJoamax oGopyayeTcs MecyaHo-
rpaBHAHBIM QHALTPOM C YKIAAKOH 3Kesae300eTOHHOHA ONOpHOH
paMbl (B HamoOpHLIX yc.1oBusx). [IpH npueMe BOgkl yepes CTEHKH
B KOJbLaX, KOTOpble GVAVT YCTAHOBJEHbl B [pejesnax BOJLO-
HOCHOH TCJIM, BO DLpeMsi GETOHHPOBAHHA OCTABJAIOT (MyTeM
3aJ(eJKN JepensHlbiX Mpo6oK) BOAONPHCMHbIE OTBEPCTHA.

Betonunrle 1 2ke/ie300CTOHHbIE KOJOAIBI, TaK e KaK H
JApyrHEe THIOLI KOJOJANEB, UMEIT HajseMliylo 4acThb (OTOJIOBOK),
BO3BHILAIONIHICA HAaJd 3eMJeH.

2. Pacuer neGiTa waXTHBIX KOJOILEB

a) OcHOBHbBIE paCYeTHDBI € CXEMBE

Ie6UT MIAXTHBIX KOJIOAIEB 3aBHCHT OT THIPOreoJorvye-
CKHX YCJIOBHH yYacTKa M KOHCTDPYKLHHM KoJomaua. Beibop pac-
YeTHOH (QOpMYIsl 3aBHCHT OT CJEAYIOIHUX VCJIOBHIL:

1) cnocoba mocTymJseHUss BOJbl B KOJOMell: a) yepe3 JHO,
6) yepes MHO U CTEHXH COBMECTHO;

2) xapakTcpa BOJAONPOHHKIAEMOCTH TMOPOT, CHAararcliux
LOJIOHOCHBII MJ1acT: a) MpOHHIlaeMbie MO MmopaM (MecoK, rpaBuii
I T. II.) U 0 MEJKHM TpelllMHaM, 0) NPOHULACMbIE 110 KPYIHbLIM
TPemMHaM (HanpuMe) KpynHble KapCTOBbIE MOJIOCTH).

3) ruapaBinueckofi XapaKTCPHUCTHKH BOJOHOCHOIO TOpPH-
30HTa: a) HamopHKble ¥ ) HeHaNOpHbIE BOJBI,

4) MOIIHOCTH BOJOHOCHOTO MJacTa: Npu OOJbINOH MOIL-
HOCTH BONOHOCHOTO IIIacTa MOJ0XKEHHE BOJOYIOPHOIO J0XKa
MpaKTHYECKH HE OKa3blBAeT B.IHsIHIA Ha J1e0HT KOJ101Ma, TMpH
HeGOJALUION MOLIHCCTH 3TC BAMSAHHE 3HAUHTEJHIO;

5) ¢opubl nHA KosoZua: a) noaychepuueckoe, 6) Nni0CKoe;

6) dopMbl MOMEpPEUYHOrD CEeYEeHHA KOJOAUA: a) KpPyrJoe,
6) KBaJpaTHOe.

B npuBoauMblx HuxKe (popMyJsax mgebura Konroana MIPHHATO,
YTO KOJOJEl MMeCT Kpyrjoe ceueHue. Ecau pacuer tpebyercs
NMpON3BECTH I/ KOJIOAIA KBaJApaTHOrO ceuyeHus, To B (Qopmy-
JIaX CJCAYeT 3aMeHATb BeJMUHHY paJuyca KOJoaUa I BeJHuH-
HOA CTOpOHB! Cceuyelust KosoAlla a, npuHumas r==0,6a 1.

1 Pairyc xpyra, [aBHOBEJUKOr0 TNO LJOIWAAN KBaapaTty, Bupa;acT-
a
ca r= _r~ =10,565 a,

flo muwensio B. W. ApaBuna, mcCieRotaswero BomPOC O MPHTOKe
BOJbl K KOTAOBAHAM PasAHuliofi GopMLi, OCHORANHLIM HA BOJoymope, rad
KBaapaTHOro ce4eHHA

r=0,61 a,
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IlpuTok BOAEl uepes HNOCKoe JHO KOJOANA HECKOJBKO
MEeHbllle 4eM depe3 NHO moaycpepryeckoil gopymol. ITo Popx-

refMepy, 3TO COOTHOUIEHHE COCTABJfET: &-. B CBSI3H C 3THM,

B le/six 0000mieHdst pacueTHbIX GOPMYN, B HUX BKJIOUCH KO3-
¢unuent ¢opMbl AHa Kodoxua a; JAJs nosychepuiueckoro
JHa a =— 2m, OJs MJOCKOro AHa a = 4.

6) leGUT KOTOANEB C TUTAaHHEM 4epPe3 THO

1) Konmonub B MOPHCTBIX H MEJKOTpEUHHO-
BaTbiXx Nopo gax. [Ipy Gonpuiofr MOIIHOCTH BOJOHOCHOIO
ni1acra (Gonee 15—20 M) mosoXxedue BOJOYNOPHOTO JIOXKA

Puc. 58. Cxema npuTOKa BOAH K IIaXTHOMY
Konouy, pa6oTamlieMy [IHOM, npH Coablo:
MOUIHOCTH BOOHOCHOTD MaacTta

NMPAaKTHYCCKH He CKa3bIBACT BAUSHHA Ha NPUTOK BOILlI K KO-
Joauy; nebuT mOCJAEIHEro B 3THX YCJOBHAX ONpeaeasercs o
dopmyae Popxreitmepa (57):

— ks (57)

rie (puc. 58) k — Ko3pHUUHCHT (DRABTPALUA TPYHTA;
S — MOHUKEeHWe YPOBHS BOAbLI NPHU OTKAUKE;
r — pagmyc KoJoJ11a;
R —'pagnyc JnelpecCHH.
r
IMockonbky ApoGhL % BecbMa He3HaUHTEJbHA, et0 MOXKHO

6e3 omyTuMOH MOrpelIHoCTH TpeHeOpedb, TOraa
Q = aksr. (58)
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Dopmyanl (57), (58) aaubl mas YCI0BHE, KOrLa MOL3eMHLIe
BoALl 06/afaloT HamopoM. B otoal caydae, eclw BOABI He
HalopHble, MOCTYIJIEHHE BOLBl B KOJOAIbLI HECKOJLKO BO3pa-
CTaeT BCJEACTBHE HEKOTOPOro YBEeTHUCHHUS MJOMIafH Toneped-
HOrO CeYeHHs1 TMOTOKa cBepX mJowanu mo.aycdepul. OJHaKo,
KaK cupaBelanBo ykaspiBaer ipod. I'. H. Kanenckuit (20), aTo
yBenuyeHHe TNpH HeOOJIbLIOM [OrpyKeHHH KoJoAIla B BOJIO-
HOCHBIH MTaCT HACTO/IbKO HE3HAUHTEJLHO, YTO MOrpellHOCTb
npH noanb3oBanuu  Qopmy-
Joil (58) pia HeHaNOPHBIX
BO.J MPAKTHYECKH HeCylle-
CTBEHHA.

Ilpu we6o.buioit Mo
HOCTH  BOJOHOCHOIO mMJa-
cTa omnpcieseHHe MPHTOKa
BOJALI B KO.I0Jel OOBLIYHO
IPOH3BOIUTCH No dopMylle
Tenene:

Q = =krsin <2;’ i 1>, (59)

rne b -— paccrodam:ie OT [Ha

Kojoala mCc BO-
AOYTIOPa;

[— rayGuna KO0

B Ipejienax BOLO-

HOCHOI'O  TIJacTa.

dopmyaa Tesene BoI-

BejeHa Ha OCHOBe BEChMa

Puc. 59. CxeMma npuTOo¥a BOIB K KO- YCJOBHBIX, a B HEKOTOPOIl
acany no Tesene ! N

YacTH  Upe3BblYalHO  CoO-

MHHTE.TbHDbIX MPEATIOCH! -

JoK. Tak, npu BeiBoje (QOpMYJbl NPHHATO, 4TO a) 4acTHIla

BOJLI, OpEeXIe ueM MonacTh B KOJOJel, CcoBepuiaer IyTh

crepsa BHM3, a 3aTeM BBepx (puc. 99)npHuer 370 ABIKeHHE

OXBAaTbIBAeT BOJOHOCHBIH IJIACT BILIOTbL JO  BOJAOYIODPA;

6) ypoBeHb BOJLI HEMOCPEICTBEHHO 3a CTEHKaMM KoJgoJna NpH

OTKayKe BOJBLI-H3 KoJOoNIla He MOHMXKAETCH, YTO JJIA HeHanop-

HLIX BOJ He oTBeuyaer aefcrsurednpHocTd. [lomoGmas cxema

MPUTOKA BOJABI B KOJOJEI[ COBEPIUEHHO HIHOPUPYET TOPH30H-

TaJlbHOE JBHXKEHHE BOJLI MO IJacTy OT nepudepuu BOPOHKH

genpeccan K Kogoxny. CrenyeT OTMETHTL TaKKe, 4YTO MpH

1< 0,31 b pacuer no Qopmyse (59) naer Goabliee 3HAYeHHue

aebuta, ueym no Qopumyse (58), uto npoTuBopeuHT (uslye-
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CKOMY CMBICJIY siBAeHUS — AeOHUT KOJIOAUA TIPH KOHCYHOH rily-
OuHe 3aJjeranyus BOJOYINOPHOrO TIJlacTa He MoxkKeT ObITb
6o bllle, 4eM IPW 3aJeraHud ero B OGeCKOHEeYHOCTH.

[To nmepeudcienublM  BBILIE COOOPaXKEHUSAM MPUMEHEHHE
Gopmysnl TeBene Ha NpakTuke CHeAYeT OFPaHHUMTL YCJIO-
BHSMMH, KOTHA KOJOJel 3HAYUTeJbHO YrayO0/aeH B BOJOHOCHBIH
IIacT, 4TO SIBJAsteTCs, BooOIie TOBOpA, MOBOJBHO PeNKHM Ha
NpaKkTHKe chaydaem, oco6eHHO AT HATIOPHBIX BOJ, TaK KaK IO
YCJAOBHSM TIPOH3BOACTBA paboT, 3argayfiaeHHe Kono11a B BOJO-
HOCHBIH TJ1aCT OOGLIYHO He NpPeBOCXOAHMT 2-—3 .4t

L e

Puc. 60. CxeMa nputoka BoAW K IAXTHOMY Kojxoauy, pafo—
TAIIEMY XHCM TMNpH He6GoAbIIOH MOUWHOCTH BOALOHCCHOIQ
mnacra

[Ipu HeGoJBIUOK MOIHOCTH BOZOHOCHOTO NJacTa sIBJEHHE
MPUTOKA BOABLI K KOJOAIY HEOOXOZMMO paccMaTpuBaTb COB-
MECTHO C JBH}KEHHEM BOJbl 1O BOJOHOCHOMY IL1acTy B Ha-
MPaBACHHH K KOJOAIY, TaK Kak MpH 3TOM JABHIKEHHH NPOHUCXO-
IHT HEKOTopas moTeps Hamopa. B 3TuX ycloBuAX AeOUT KO-
J0AIla MeHplle, Yyem moACUHTaNunlii mo gopmyae (58), KoTo-
pasi BbIBeJeHa U3 MPEANOCHLIKH, YTO BOJOYNOPHOE JOXKe 3aJje-
raeT B «BGECKOHEUHOCTHY.

ITpuMeHHTENBHO K YCJOBHAM HAaMOPHBIX BOJ MOXHO,
HECKOJIbKO CXeMaTH3UpYys SIBJICHHWe, BBLIEJWTb JBEe 30HLI ABH-
KeHusi buapTpanuonHoOro notoka (puc. 60): nmepuepuueckyio,
roie B BEpPTHKA/JIbHOM pa3pede JWHHK TOKOB NapaJjesbHbl, H
IEHTPAbHYIO, THe HX B MepBOM NpuUOIHKEHUH MOXKHO CUHTATh
PaJMagbHLIMH. I'pandueil MeXIy 3THMM 30HAMU ABIAeTCd IO-
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BEPXHOCTDL MoJychepsl, UMCIOilleli paxuyC, DaBHBLIE MOIHOCTH
BOJIOHOCHOTO I71acTa Ml

Jebur noToka B mpejlesax UEHTPAJbLHOH 30HLI BbIPa:KaeTcsd
(opmyaoit Popxrefinepa:

(60}

rae Y1 — Nbe30MeTPHUECKHI YPOBEeHb BOAbl y MOBEPXHOCTH
fojycdcepnl, HMEOIIEH paauyc m;
h — nmbe3oMeTPHUeCKHH YpOBeHL BOJbI B CKBarKHHE IIPH
OTKauKe.

Je6buT moTtoka B MEpH(pEpHUECKOH 4acTH BHIpa:kaercs Qop-
mMyao# Jlioniou AJs HaNOPHBIX BOJL:

Q = Lk iH— ) 6D

I E) ’
\ Xy

rie H — nbe3oMeTpHueCKHH ypOBEHb NMOA3EMHLIX BOJ [0 OT-
Kauykd (CTaTHUECKHH YPOBCHD);
R — panuyc nenpeccud;
X; — paccrosinie oT ocesoft auHHH O—O, KoTopoMy CO-
OTBETCTBYET Ibe30MeTPHUECKHH yDOBEeHb Y.

M3 puc. 60 sicHo, 4TO BEHUHHA X ABJASETCA TepeMeHHOL
H H3MeHseTCsd OT m Ha TpaHHIe C BOJOYNOPHOH KpOBJeH 10
HyJsl Ha TPaHHIe C BOJAOYNOPHBIM JozxeM. CpelHee 3HAUCHMC
BEJIHUHMHDLI X1 MOXKHO ONpeleaHTh caedylouuy obpasom. Cpel-
HAA MJIOUIaAb KPYroBOro ceueHus moaycdepnt (puc. 60) Boipa-
Kaeres:

Fep == %7 f (m? —xHdx=- g . (62)
0

Paguyc 3Toro Kpyrosoro CceuyeHHl H SIBJSIETCS HCKOMOH

BeJIHYHHOH X;:
! p :

ITogcraenss B (63) 3nauenwe F mo ¢opuyae (62),

HMeeM:
P
X, = ]/—3 m. (64)
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[fo vcioruio Hepa3prLIBHOCTH TOTOKa (HALTPALHOHHBIE
pacxoip! B Nepu(pepHUecKoil H HEeHTpaJabHOH 30HaX pasHbl K3
poparya (60), (61) u (64) uaecm:

a — 2rm (H—y -
(Vl l‘.___‘__,_-.( ]) . (GD)
s < 3 R

In

m 2 71/

Pemast ypapHenue (65) OTHOCHTEIBHO Y1, NOJYUHM BHIpa-

KeHHe TOC/eHero:
sy 53

y = H— - = (66)
' 2.—.(7_1>+am< %—%)

rae s-— MOHMKCHHE YDOBHA BOJABI B KOJIOALEe INIPH OTKaukKe,
paBHoe S=—H — h.
[ToscTapass HalimenHoe BhIpaKemue y: B Qpopmyay (61),

I HCnoab3ysl opmydy (64) umeeM:
Q=— 2rakms

2r<———1)+a1n< 3 ”;)

Jdns kKosonua ¢ mogycpepuyecKkuM HTHOM 3TO BLIpaXkKeHHe
ynpouaerca (a == 2x);

(67)

Vlemrisi

= TTTTTUAE a4 (68)

m I < .—-—->- ]

4+ r [ n 5 1
Boipaxenye B KBanpaTHLIX CKOGKAX HMeeT MOJIOXHTE b
HBIfl 3HAK, TaK KaK pajuyc jgenpeccyd oGhIUHO BO MHOTO Das
npeBbluIaeT MOLIHOCTL BOJONOCHOTO IIACTa B paccMarpuBae-

\MOM CJIydae.

Hanwuiiem OTHOLIEHHE NPUTOKOB BOJBl K KOJOALY C HOJY-
cheprueckuM JHCM, BbipaxKaeMbix Qopmynolt (68), — Bogo-

YIep Ha KOHeuHOH ruybuue (Q1) M dopmyaoit (58) — Bojo-
VvIop «B GeCKOHeYHOCTH» (Qs2):

Q m

m--r []n < g—%é)-—l" .

Oy
B rta6n. 17 BblumCTeHn! SHAUGHHS 7 A PajHyca Ko-
2

dozna r=0,5 x (oOvruHbId pa3Mep KosoLleB) U paguycos
nenpeccun R=050 n 300 a (oGbluHble npefessl H3MeHEHHH R
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PH 3KCILIOATALMH LIAXTHBIX KoJoAuleB). Tabmamuna Harasido
[I0Ka3bIBA€T BJIHAHHUE MOLIHOCTH BOJOHOCHOIO IjacTa Ha Je-
OUT KoJoala.

Ecau MouHoCTb BOLOHOCHOro mjacTta cabie 15—20 #, To
€e BJHMSHHE CTAHOBUTCH HACTOJLKO HE3HAYUTEJBHBLIM, 4TO 0e3

Ta6auuna 17

MolHOCTb BOJOHOCHOTO maa- | Qr:Qs L
CTa B X npu R=350 M , npH R =300 m

3 0,782 0,612

5 0,850 0,750

10 0,952 0,884

20 0,987 0,955

0oco00H MOrpellHOCTH MOKHO TNOJBb30BATHCA JJS PacyeToB
nebura ¢opmysoii (58).

JeGHT KONOANAa B HEHANOPHDLI X BOJ aX NpUOMHKEHHO
MoxeT OblTh onpeneied no ¢opmyaaMm (58) u (68). Munu-
MaJIbHOe 3HaueHHe neOHTa JIOAYy4YHMM, eCJd INpHMeM, 4YTO Mo-
CTyIJIeHHe BOAbI B KONOJEl TMPOHCXOAUT TOJBKO H3 30HDLI
IPYHTOBBIX BOJ HHUXKe ero KHa.

B stom cayuac B (Qopmynaax BeJIHUHHOH m ciaenyer
CYHTATb PACCTOSIHHE OT AHa KOJOAla KO BOIOYNOpA.

BoipaxkeHde MaKkcHMaJbHOro JeGHTa MOXKHO TOJyUYHTb,
€CJIH JOMyCTHTb, YTO 30HA MHTAHHUS OrPAHHUMBACTCSI TOPH3OH-
TAaJbHOH IJIOCKOCTBIO, NPOBEJeHHOH uepe3 HAHHaMHUYeCKUH ypo-
BeHb BOIbl B KOJIOALE, B 3TOM <Jjydae B (OPMYJDI, BMe-
CTO BeJHUHHLI M CJefyeT MOACTABHTL BeJHYHHY (m — S).

2) Koaoaub BKPYNHOTpPeUHHOBAaTH X NOPO-
nax. Econ MomHOCTH BOJLOHOCHOTrO nNJjacrTa
3HAUYHTeJdbHa, To dopuyny nebuTa KOJIOALUA MOXKHO BbI-
BecTH cJaeayiomuM obpasom (puc. 61). Ilpunumada, mo Popx-
refiMepy, 4TO [OBEPXHOCTH PABHOrO Hamopa SBJSIOTCA IOJY-
cepamu (AHO KOJOALA TakKxKe HMeeT (GopMyay TOAyUIapHs),
MOJKHO HallHcaThp ypaBHeHue aebHTa KoJOAUA:

Q = nkx? ]/ % . (69)

dy
panuent gy
npennoJaraeTcsi, YTo ABHXKEHHE TYpOyJeHTHO.

nomellen oA 3HakK palHKajda, TaK Kak
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Bosseast ofe wacTu ypaBHeHMs B KBajpaT M pa3flens
MepeMeHHble, HMCeM:
i

R
hf dy = (T)’%)g f %

Orciona, vuutsiBasg, uro H — h=s, nojayuum:

Q=2xrlr i/__?“_rg (71)
(%

B ofiues BHAe AJA KOJOLUEB C NOJYC(HEPHYECKUM H IJIO0-
o “ 3
CKHM JHOM, NOCJe HEKOTOPHIX VIpolleHuil [BelHuHHOM <—1%>

=

: (70)

/ N
< LS \_\2
.=
< i SN
\,-4.

Puc. 61, Cxeva nputoKa BOJIbL K MAXTHOMY
KouQdily, padoralouieMy IHCM, B TPelllHHOBa-
ThIX MOpojax

MOXHO NpeHeOpeub, Kak upessbyafino manofi] dopmyaa (71)
MOJYYHT CJICAVIOULYIO TPaHCKPHIIHIO:

Q=1,73akr V sr. (72)

[Ipeacrapnsier HHTepec comocTaBuUTh popMyay (72) ¢ dop-
my.oit @opxreiimepa (58), BLIBEIEHHOH M5 KOJOAIEB, 3aJ10-
JKEHHLIX B MCCKaX. BiusiHHe pa3MepoB TMONepeyHOro CeyeHHd
KoJ0xIa Ha ero neGut 60.plile B KPYMHO-TPELIMHOBATBHIX 10
ponax (me6uT mponopuuoHaneH rb:), deM B necHaHbIX MOPOAAX
(nebuT nponopnuonaien r). Bausnue noHUKEHHS YPOBHA BOLBI
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npH OTKauKe [POTHBOIIONOXKHOE — B KPYIIHO-TPeLHHOBATHIX
nopogax AeGHT MpoOmOpuUMOHAJeH V'S, TOT/a KaK B 3€pPHHCTBIX
IOPOJaX OH MPOIOPUHOHAIEH TCHHUKEHHIO.

dopmyna (72) MOXKeT NpAMeHAThCA TakxKe NpH Ge3Hanop-
HbIX BO/ZAaX, OJHAKO B 3TOM cJjydae BeJHUHHA JeGHTa OKa-
KeTCsl HEeCKOJbKO 3aHMIKEeHHOH.

Eciu MOWHOCTH BOLOHOCHOTO IJaCTaHE3HaA-
YYTeJbHa, TO B YCJIOBUAX HAaluoOpPHBIX BOA JBIKeHHE (QUID-
TPAIHOHHOTO IIOTOKA COBEpIIAeTCS 10 CXeMe, H300paKeHHOU
Ha puc. 60. Jns nmeHTpanbHOH uYactH Iotoka H3 (69) npu
UHTerpHPOBaHHH X OT M 40 I H ¥y 0T y1 10 h uMeeM:

Q=wy/ . (73)
=

Jansa nmepudeprueckoil yacTH moToka o QopmyJte Kpacho-
NoJbCKOTO

Q — 2xkm —’1’_1.1{.- . (74)
xy R
U3 ¢dopmya (73) u (74), 3amensas h=H — s, umeeMm cie-
Iyiollee BblpaxeHHe yi:

3s <—1———]—)
T _ S R B (75)
B G

IToacraBasis aTo 3HaueHue yi, B popmyay (74) u 3amenss

1::]/% m [cM. dopmyay (64)], umeewm:

Q = 2xkm IR Y )

(2—1::—’1) (,3 m" +‘/—_'_~—_.

1
YuureiBasg, 4ro BEeJHUMHA 75 OUEHD Mana, Mpu m—>co s

KOJIOAlla € moaycdepuyeckKuM IHOM u3 GopMy/anl (76) moay-
yaem Qopmyay (72), Kortopas $BAAeTCA, TakuM 0Gpasom,
yacTHLIM caydaem ¢opmyast (76) mpu rayGokom 3ajeraHuH
BOJOyIOpA.

Onpenenenne mefuTa B YCJOBHAX HEHANOPHBIX BOJ BO3-
MOXKHO B HEKOTOpPhIX IIpenesax. Munnmasbhoe 3HaueHHe
ne6uTa MOayuuM, ecau B ¢opmyay (76) BMECTO BeJHYHHbI
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1 TOACTABHM BEJMYHHY TJIYOMHBl 34J€TaHHs BOAOYIOpPA OT-
AHAZ KoJoAla, MaKCHMaJbHOE — eCJH m 3aMeHHM (m— S).

B) Jle6HT KONOALUEB, MOJNYUYalIUWHUX NMHTAHHUE
yepes JHO M CTEHKH

Kosmopuer ¢ mpoHumaeMelM AHOM H CTeHKAMH YyCTpau-
BAIOTCA B HEHAaIlOPHBbIX BOJaX.

JeGuUT KOJOAIA B 3TUX YCJOBHAX paBeH CyMMe IIPHTOKOB
yepe3 AHO M TpPOHHLAeMble CTEHKM KoJozua. ITosepxXHOCTBHIO
pasjiena MexAY STHMH (HILTPALHOHHLIMH IOTOKAMH MOXKHO

W

Puc. 62. Cxema npu1oKa BO1blI K HMAXTHOMY KO-
aonuy, paboraloweMy XHOM M CTEHKaMH, B yclo-
BUSIX HAMODHBIX BOJA

CYHTATh TOPH3OHTAJLHYI0 TJIOCKOCTb, NPOXOAALIVIO depe3
OCHOBaHHe CTEHOK koJjonua (puc. 62 u 63).

Besmudna nputoKka BoAbl depe3 AHO KOJOALA, B 3aBUCH-
MOCTH OT COCTapa BOJOHOCHOTO IJiacta M TayGHHbBI 3avierauus
BOJOYMOPHOIO TJIacTa oT JHA KOJIOALlA, pacCUYHUTHIBAETCS IO
dopMyJIaM B COOTBETCTBHM C yKazaHusiMH Tabm1. 18.

Ta6bnuua 18

[nyOuHl 3anerauus BOOYmopa oOf
Xarpaxtep nopox AHa KOTIOlIlLa

Gonee 15—20 M | veHee 15—20 #

e -~

Hopucrme TOpOAB . . . . 68) (67)
KpynHoTpewunopatsie noponbx (72) (76)
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B dopyynax (67) u (76) BMeCTo BeJHUHHBI M CJefyer
I0JACTABJIATh BeJHUUHY b — pacCTOsgHHE OT JAHa KoJojua Jo
Bogoynopa (puc. 62 u 63).

[TocTynienne Boabl yepe3 CTEHKH KOJOJLA BIIOJHE aHAaJO-
THYHBl TIPHTOKY BOJbl B OypoBble CKBaxHHbLI, 0COpyAOBaHHBIE
¢buabTpaMu, TIO3TOMY JJA  olipefieseHHs BeJHUYMHBL 3TOrO
IIPHTOKA MOXKHO MOJB30BATHCA COOTBCTCTBYIOLIUMH (PopMy-
gami Tiomon (20), (21) aas mopucerbix nopoil 1 KpacHomoJb-

- P

27277707

Puc. 65, Cxema npHuroka BOAL K UIAXTHOMY
Konaoauy, paboralmemy JHOM H (TeHKaMH,
B YCNOBHSX HEHanopHHIX BOJ

ckoro (22), (23) mas KpyNHOTPEU{HHOBATBIX TNOPOJ, 3aMeHss
BEeJIMUHHY M, BXOASAILYIO B 3TH (OpMYyJbl, rJayOHHOH KoJoala
B IipepesiaXx BOJOHOCHOro mjacra /f.

Haa cayudast, koraa KoJiojely KpyrJoro CeueHust 3aJMOXKeEH
B IIOPHCTBIX MOpOAaX H BOLOYIOp 3aJjeraeT Ha HeGOJbIIOH
rinybune, Popxreiimepom peKoMmeHayercss chaenywouiast ¢op-

Myna:
Q= nks (2m—s) o /7 I—s 40,57 f/— g Lt=s (77)

([\’): m-—gs m—3s
In| —
r .

[MpousBenennsie cpaBHHTENbHbIE pacyeThl IOKA3bIBAIOT, UTO
3navenus nefHTa KoJoalla IO IMIIMPHYECKOH QopMy.ie
Dopxreiimepa (77) B ofiieM OGIH3KM K NOJYdaeMbIM 110 CIO-
cofy, H3JIOXKEHHOMY Bblllle (CyMMHpOBaHHE TIDHTOKOB uepe3
JHO H CTEHKH KOJIOIla), XOTd B OTIeJbHbIX CJyvasx HabJo-
JAIOTCS JIOBOJIbHO 3HAUUTeJdbHble YKJOHeuHs (mo 50—100%%).
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'nasa IX

BEC®HJIbTPOBBIE CKBAJXHHbBI B BOLOHOCHbIX
[MECKAX

1. O6mue 3aMeuyaHus

Ilpp npousBoxcrsBe peMoHTa CKBaXKHH H H3BJIEYEHHH
(QUIbTPOB MAJA YHCTKH B psfe CJyuaeB O0OKasblBa/jaoCb, 4YTO
JAe0HT CKBa)KHH, 3aJ0XeHHBIX B TeCyaHblX BOMLOHOCHBLIX Tja-
cTax, mocje YyHasjeHHs (QHUILTPOB pPe3Ko ypesnuHpajica. Tak,
HanpuMep, AeOGUT omHOH u3 ckBaxuH B IloanraBe, oGopyno-
BaHHOW QuiabTpoM, B 1935 r. 6b1 paBen 2 m3/4ac TpH TIOHH-
XKeHHu ypoBHA Boxbl 40 m, a rnocnae ypajgeHus (QuIbTpa
yBeanuuiacs no 50 m3/4ac npu nonmxeHuu yposus 12 u. [lpu
00CJIeJOBaHNY 3TOH CKBaXKUHLI B 1941 r. neGut ee Gul1 b2 m3/uac
npH mnoHumxKenurn 9 4. Jebur cxBaxunnt Ne 3 B r. [lenze
npy HajuyHn Quiabtpa 6ol paBeH 14 wm*/uac. a mnocie
u3BJjedenus: ¢uabtpa — 51 M3/uac. Decduabtponas CKBaXKHHA
B Kypcke 3a 23 roma sxcmjoarallMd CBOH yJeNbHbIH AeOUT
He TOJbKO He yMeHbHIHJa, Ho yBeaduwusa ¢ 3,07 no 3,41 2/cex,
B TO BpeMs KaK ApYyrHe CKBaXXuHbl, OOOpYHOBaHHbLIE (PHJIb-
Tpami, uyepes 15—20 jcT mepecranu HaBath BOAY.

B taba. 19 npusenennt panuble o pgebute 0eCHUABTPOBBIX
CKBaXKuH: Ttalanlia TmoKasblBaer, yTo Ae0HT CKBaXXHH 3HayH-
TeJeH Ja)Ke B TeX CJAyyasxX, KOorAaa BOAOHOCHBIA TOpH30HT
pefcTaBIeH MeJKO3ePHHCTHIMH MeCKaMH, !

[ToMumo 3HauHTenbHOro HXebUTA, AaxKe B MeJKO3EpPHUCTHIX
neckax, rJe 3KCIloatauHs (HIbTPOBLIX CKBaXXHH COINpsiKeHa
CO 3HAayUTENbLHBIMM TPYHAHOCTAMM, K TpeuMyiiectBaM OGec-
(UILTPOBBLIX CKBAXXHH CJefyeT TakKXe OTHEeCTH MEHbUIYIO
rayOuHy OypeHHsl 1O CpABHEHHIO C (PHJILTPOBBIMH (BOJOHOCHBIH
TOPH30HT TOJbLKO BCKDHIBAETCs, HO HE TIPOXOAHTCSH), & TaKkKe
OTCYyTCTBHe HeOOXOAHMOCTH B pacxXOAoOBaHHM Je(HIHTHOH
(uabTPOBOH CETKH.

BecunbrpoBas cxBaxuHa, 3ajJ0XKeHHass B BOJOHOCHOM
1Jacrte, MPeACTABJEHHOM TIeCKOM, OTJHYaeTCA OT (PHILTPOBOH
CKBaX@XHHbI Te€M, YTO B TIpejiesiax BOJOHOCHOro T.iacra paspa-
OarbiBaercsi IOJIOCTb-KaBepHa, Koropas, KakK T[O0KasaJjH
nabopaTtopHble OMLITH, HMeeT (QOpMy KOHyCa C BepLIHHOH,
o6paurenno# BHu3. [Ipu 3KCmuioatanuu CKBaXKHHBl BOAA NO-

! CBoiKa NAHHHIX N0 9THM CKBaXkHaM npoussexexHa B MHcruryTe
Boareo B 1941 r. unx. A, M., Yaauwesum.
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Tabauua 19
1 = | e
| 2 om © o=
MecToHaxoMAEHHE | Xapa¥TepHCTHKA BOJLOHOCHOTO FOpH- %i ! : ‘ 2 ] e = 4 _52 .
CKBaXCHH | 30HTa =52 Sy Ea om | EEX
! = 2% os | 8230 | HSs
| ! XS m SESE ey | Sy S
| | ] |
Kypex | TlecuaHo-rpaBenncras ronma (opa) . . 12— — 2.4
Kues (Tose « v e oot C200 32 3,5 9,1
Bapsenxono ! MeskoszepHucTH# necok (lopa) . . . - 150 2,5 3,6 o7
[Tonrasa - Meaxosepuucrbiit TAMHUC THIT NEeCCK ! L
(CEHOMAN) v « v v v v v o o v o s 200 14,4 9,0 16
Mepeda ¢ MeaxozepuucTnil  raumsncToit mecox (6y-
. | HaKCKmit spyc) ... ... .. ... .0 200 3,0 4,2 .0,
Beauku Tloatascxoft o6, MexnrosepniicThii necox (6yuwakckuit apyc) 200 30 camomams |  —
[Tensa cxp. Ne 2 } Towe ...l C e e e e . 200 14,0 . -
. ., N3 : | Meago3cpHuCThE MECKH C MPOCIOAMH Tec- 150 122 4,0 L 30
» y Nl [ | uanuKoB (HuxHRE ans0); npecGranant 328 , %‘71’2 ] — ‘ -
T g™ ] dpawmn 0,05—0.25 Covso awp TN e
r. Morunes cks. Ne 1 7: .'renxosepnncrbxﬁ TINHKCTLIR 11ECOXK 300 284 6 : 4,7
. ., Ne 2 i To xe . . . . i 250 19,4 7,7 2,5
. ., N3 U e e e e e e e e e e . 250 325 14 23
B. TokMaK ' KpynHosepHHCTHIl meCoK . . . . 200 8,0 13,5 0,6
Awxaban . Tlecok ¢ rpaBuem . . . . . . . . . 350 8,0 2 4,0



CTylaeT 4epe3 OTKOCbl KaBepHbl, KOTOpad MAB/seTCsd, TaKHM
00pasoir, MOA3EMHBIM BOAONPHEMHHKOM ,3aMEHSAIOLIHM (QHIBLTP
CLBAXKUHBL.

YcTpoficTso  GCCOMILTPOBLIX  CKBAXKHH  BO3MOXKHO  TIPIH
HANHYMH:

1) npouroii BOMOYMOpHOH Kponiu (IMIOTHBIE TJHHBI, Mep-
resib, MeJi, eCYaHuK H T. M.} H271 BOJIOHOCHBIM TOPH30HTOM,
oOcCeunBawIed BO3MOXHEOCTL 00pakoBaHus U COXPaHHOCTH
KaBepHBI;

2) Hamopa NOA3EMHBIX BOI.

Ilpy npoextupoBamun u ycTpoiictBe GecUIBTPOBHIX
CKBaXHH Heo6XO0MMMO TI(ATEJbHO YUUTHIBATH 0COOEHHOCTH
TH,IPOTCOJIOTHUECKHX VCJIOBHH yyacTKa M CBOHCTB TOpPHBIX
nopojJ, MHO3ITOMY MIPOH3BOJACTBO YKAa3aHHbIX paboT HOJXKHO
NpoTeKaTb NOJ HENOCPeACTBEHHBIM PYKOBOJICTBOM HHIKEHepa-
rHIporeoJora.

2. IlpousBoacrBo padoT

IIponsBojcrtBo pabor mo ycrpoictBy GecuanTpoBoOil CKBa-
X{MHB pacnajaeTtcsi Ha CJeAylouiHe 3Tallbl:

1) 6ypenne u ofcaika CKBa)KHHbI HO BOTOHOCHOTO
m1acra;

2) paspadoTkKa BOJONPUEMHON KaBCPIIBI;

3) OTKauka CKBAXKHHBI.

BomonpueMmHylo KaBepHy pexoMeHZyeTrcsi paspabartbiBaTh
criocoGoM obpaTHoH mpoMuBKH. JlAst 3TOTO, B KOJNOHHY 0o6Caj-
HbIX TpyD ONyCKaeTCst KOJOHHA MyCTOTEJbX OypOBbIX IITAaHT.
B kosbuenoit 3azop mexay ofcaaHbiMu TpyGaMyu M INTAHraMH
HaPHeTaeTCss BOJAA, KOTOpash pa3vblBaeT MNECOK B 3a0oe H
[0/ THEMAaeTCss B IITAHTaxX Ha IOBEPXHOCTb BMeCTe CO B3Be-
IIeHHbIMY 3epHaMH necka. B mnpoiecce pa3paboTku KaBepHb
o6camuble TpyOR W IITAHTH JOUKHB! GBITh HECKOJbKO (HA
25—50 cat) 3anmariieHbl B IeCOK, MOITOMY IO Mepe yray6Gie-
HHsSI KaBepHbl HEOoOXOJHVI0 TNPOU3BOAHTL COOTBETCTBYIOLICE
onycKkasue Tpy0 H LITaHT.

Korma xkapepHa paspaGotaHa Ha TtpcOveMmyio TIJayOHHY,
onpenessieMyl0 pacdeTamu, IITAHTH WU3BJCKalOTCs, a ofcaj-
Hple TpyObl NOAHHMAlOTCA, Npu >ToM ¢pesep Tpy6 ycraHa-
pauBactcst Ha 0,256—0,50 m HHKe TOZOUMIBL BOLOYIOPHOIo
njacra, TMocje 4Yero M3 CKBaXHHLI TIPOU3ROAHTCH TpoGHas
OTKauyka BOJbl B LeJsiX YTOUNEHHs BeJHUUHB He6uTa CKBa-
ZKHHBl M BBIIOJIaXKMBAHUsT OTKOCOB KaBepHbl IJs obecCleyeHHst
X YCTOHYMBOCTH IIpH 3KCIJIOATALWHA CKRAXKHHbI
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[IpoGuas otkauyxka ZOJKHA NMPOH3BOAHTBLCSA C NMOCTENEHHBIM
M TJIaBHBIM YBeJMUCHHEM MNOHMIKEHUs1 YDOBHSL BOJbl B CKBa-
JKHHe, C JOBeJieHHeM 35TOT0 MOHMKeHHS JO BeJHUHHbl, YyCTa-
HOBJIEHHOH pacuctaMmi. [IpoJo/KHTEebHOCTL NPOGHON OTKAYKH
Mpy CTabHJILHOM TIOHMIKEHHM paBHa 1—2 CYTOK.

3. Pacyer aeGura GecdHILTPOBBIX CKBAMKHH

Pacuer gebura GecUIBTPOBBIX CKBAXKHUH SIBASCTCS OCHOB-
HbIM M B TO e BpeMsi Haubouee CJ0XKHBIM BOINPOCOM TIPOEKTH-
poBaHMsl 3THX CKBAaXMH, TAaK KakK OH TeCHeHUIUM o00pasoi
CBfI3aH C pacueTOM YCTOHYMBOCTH BOJONPHUEMHOH KaBepHBI.
YBeqnueHHe pas3MepOB BOJONPHEMHO} KaBepHbl yBeJHuuBaer
NeOUT CKBaXKHHBI, HO, C APYTo# CTOPOHBI, YXYAlIaeT YCIOBHS
YyCTOHYHBOCTH BOXOYIOPHOH KpOBAH Hang KaBepHo#. JleGut
OeChuiabTPOBOH CKBa)KUHL, Kaxk M (UJIbTPOBOH, BO3pacTaeT
MO Mepe YyBEJHUEHHS IOHHMMEHHS YDOBHS BOJBI B CKBAXKHMHC
Ipyd OTKayKe, HO 3TO K€ OOCTOATENbCTBO MOMKET MHPHUBECTH
K 3alJbIBaHWIO BONONpHEeMHOH KaBepHbl, Takum o6pazoM Bo-
npoc o nebute 6ecPUIALTPOBON CKBAKHHBI JOKEH pacCMaTpH-
BATbCSl KOMIUIEKCHO C BONPOCOM YCTOHUYMBOCTH BOHONpPHEMHOH
KaBepHBI.

Bonpoc o ne6ute 6eChuAbTPOBBIX CKBAXKHH pacCMOTpeH
npod. B. C. Osomosbim (35), KOTOpHII NPEeAJNONKHI METON,
pacyera JgebuTa CKBaxUHbL IDTOT MeTOT He OTBeuyaeT OJHAKO
Ha HEKOTOpble OCHOBHbLIE BOTIPOCHI MPOEKTHPOBAHHS OechHHIb-
TPOBBHIX CKBAaXKMH, a HMEHHO:

1) He yuuTBIBaeT 3aBHCHMOCTH Je6UTa CKBAXKHHBI OT
MOHMKeHHST YDOBHA BOAbI NpPH OTKauke (MeXAy TeM MpOu3-
BOJILHOC HaszHaueHHE T[OHUKEHUsT HeJOmyCTHMO, TaK Kak,
¢ OJHOH CTODOHB,, 3TO0 MoOXKeT He ofecrneuuTb NOJYYEHHS
Tpebyemoro pme6urta, ¢ APYroil, — MOXKET NPHUBECTH K 3allJbl-
BAHHIO BOMONPHEMHON KaBepHbI);

2) He OrpaHHYMBAET TIPOEKTHPORAHUS B HA3HAUEHUHU TJy-
O¥Hbl BONONPHUEMHOH KaBepHbl, MexAy TeM paspaboTka
KaBepHbl Ha TIJyOHHY, NPEBLIIIAIONIYI0O HEKOTOPYI0 JOMNYCTH-
MYI0 BeJMYMHY, MOXKeT TOBJeyb oOpyllcHHe BOIOYNOPHOH
KDOBJM H 3alOJIHEHHE el KaBepHbI;

3) He yuHTbIBAeT TreOTeXHHUECKHUX CROWUCTB TOPOX BOAO-
YNOPHOTO TIIacTa, ONpeAessIOIIHX YCJAOBUST YCTOHUMBOCTH
KpOBJIM BOIONPHEMHOI KaBepHbI.

IIpennaraemast HMxxe MeTONHKA pacueTa Aeburta Gecdhuib-
TPOBBIX CKBAXKHH pACCMaTpHUBAaeT sBJEHHE [PHUTOKA BOJbI
K TakKOH CKBa)KHHE KOMIJEKCHO C YCJOBHAMHM YCTOHUHMBOCTH
BOJONPHEMHOA KaBepHbI.
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a) [TprToxk BOZB X BOZONpPUEMHO# KaBepHe

SlBneHre MpHTOKA BOXBI K BOAOIPHEMHOH KaBepHe HAMeET
YpE3BbiUANHO CJIOXKHBIE XapakTep.

Moxuno npepnosarath, 4Tto IPU BeCbMa GOJBIION MOLUIHO-
CTH BOJOHOCHOTO TJaCTa JHHHH TOKOB HMEIOT BMJ THIepGoJI,
riepecekalolinX TOM TPAMBINH YrjaaMH 3JTHATHYECKHe 3KBH-
MOTeHUHAJbHbIE TOBEPXHOCTH. ECAH MOIMHOCTh BOJOHOCHOTO
naacTa He3HAYMTeJdbHA, TO THApPOJMHAMHMUECKAs CeTKa [ BH-
XKEHHSI YCJOXKHAETCS BJMSHHEM BOAOYNODHOTO JIOKA Ha JIHHUH
TokoB. HakoHen Ipy monxode K KapepHC, JHHHM TOKOB
JOJIKHBl H3ru0aThCs, TpHHMUMAs HalpaBJeHHe, TepHeH/ HKY-

Puc. 64. CxeMa mpUTOKA BOXB K BOJOTpHEM-
HOH KaBepHe

JSIPHOE K MOBEPXHOCTH KaBepHbl. Jliasi npuBcienus 3Toi
CJOXKHOH CEeTKH JIBHAKEHHS K «PAaCUETHOMY» BH1Y HeOOXOTHMO
ee YINPOCTHTb M CXeMaTH3HpoBaTb. B KaueCTBe T4KOro yIpo-
UICHHUST MOXKHO Tipel/JIOXKHTh pacCMaTpUBaTh fBJEHHE NPUTOKA
K BOJAOMPHEMHOH KaBepHe KaK K IIaXTHOMY KOJIOJILY, HMelo-
meMy noJycgepHueckoe IHO paAuyCcOM, paBHBIM TJIyOMHe
KaBepHsl (puc. 64). D10 momylleHEe HECKOJIbKO NpEyMeHbIIaerT
IJIOL[Ab MOBEPXHOCTH KaBepHbI, YTO JaeT HEKOTOPhIH 3amac
npu pacuere pedura 6GeCPHIbTPOBHIX CKBAXKHH, TrapanTHPys
OT 3aBBIIIEHHS] TNOCJIEJHEro.
3amenun B ¢opMmyJse (68) BenrnunHy pajguyca kKojaoaua I
BEJHUUHOA TJAYOHMHbI KaBepHbl b, MOJYuHM CJEAYIOUIYIO ¢op-
Mydsly I8 pacuera fgebura 6eCHIBTPOBBIX CKBaXKHH:
nksm
Q= _m— T ’1 (78)
7T T

fl?
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rage k — xoshuuueHdT ¢GUIbTpPal¥d BOLOHOCHOTO IL1aCcTa;
S — TMOHUKeHHe YPOBHS BOJABl B CKBaXKHHE NpPH OTKAauKe;

m — MOUIHOCTb BOJOHOCHOTO TJacTa;

R — pannyc BODOHKH [eNpecCHi.

ITponssenennsie B Hucturytre Bomreo saGopatopHble
paboTel B 3KCIEPUMEHTaJIbHOM JIOTKE fI0Ka3ajh, 4ro Gdop-
myJda (78) wuMeeT YIOBJETBODHUTENbHYIO MAJS TIpaKTHYECKHX
ne1efl TOWHOCTh (PaCXOXKMEeHWs BBIYMCAGHIBX H HabJ0aeH-
HbIX pacXoncB He mperocxoinmd 20—25%).

6) YcCnH0oBHSA yCTOHUYHBOCTH BOJONpDpHEeMHOH
KaBepHHB

Kak noxasoiBaer dopmyna (78), me6uT CKBa>kKMHBI YBEJIH-
YHBaeTcss [0 Mepe yBeJHUYeHHs TIJyOWHBI BOXOIPHEMHOH
KaBepHbl b # TIOHMIKEHHST YPOBHA BOIObl B CKBaXHHE TIpH
oTkauke S. Boibop NpOeKTHHIX 3HAUeHHH BeJUYUH b H S He

Puc. 65. CxeMa ycnoBHit yCTOHUHBOCTH QTKOCa BOI10-
NpPHEeMHOH KaBEepHbL

MOXeT OblTb, OJAHAKO, TPOU3BOJBHBIM, a [1OJXKEH COOTBET-
CTBOBATb YCJOBHUSIM YCTOHYHBOCTH OTKOCOB KaBepHbI H yCTOH-
YUBOCTH BOJOYIIOPHOM KPOBJM HaJ KaBepHOH.

YcnoBust yCTOAUYMBOCTH OTKOCOB BOTONPHEMHON KaBepHbI
ONpe/IeNAI0TCs B3aUMOMEeHCTBHEM CHJ TpeHHss U THAPOILHHA-
MHYECKOTO JAaBJeHHS.

PaccMoTpuMm yC/10BHsT YCTOHUMBOCTH dYaCTHUL [PyHTa Ha
OTKOCE KaBepHbl, COCTAB/AIOUIEM C TOPHU3OHTOM VIroJ a
(puc. 65). Bec wactuusl G MOXKHO Pa3NoXKUTh Ha JABE CHJbL:
KaCaTejJbHYI0 K OTKOCY CHJIy @ H HOpMaJbHYI0 K OTKOCY
cuay N.

W3 mexaHWKH IDYHTOB H3BECTHO, YTO B MeCKax OTKOC

YCTOHUNB, ecJd
QL Nge, (79)
rIe ¢ — yros BHYTpeHHEro TpPeHHUs IMeCKa,
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Ilpu ¢uabTpaunuu BOAB uepe3 OTKOC B KaBepHYy uaCTHLHI
TPDYHTA HCMBLITHIBAIOT I'MADPOIHHAMHUECKOe MaBieHne 7, Hampa-
BJMCHHOE MNEPNEH/IUKYJSPHO K OTKOCY B CTOPOHY, NPOTHBOIIO-
Joxnuyfo cue N, ClefoBaTe]bHO, B 3THX YCJOBHSIX YCTOHUH-
BOCTb OTKOCa HMMeeT MeCTO, eCJi

QLN Tt (20)

U3 puc. 65 scuo, uto Q = Ntg a; N==Gcos a, cnel1aB 3Ty
II0ICTAHOBKH 1 MPOU3BEAs COOTBETCTBYIOlUIHEe npeoOpa3osa-
Hus, moayuuM ¢opmyay (80) B caenyromies BHAe:

T tga
=< c08a<1 ~@). (81)

Yron e HaXomUTCH B TIpejlesax:
0La<o.

[Ipu a =0, ur0 orBeyaeT ropH3CHTAJBHOH NOBEPXHOCTH,
T=G, 1. e. ryIpoIUHAMUYECCKOE JaBJcHHE, OOYCJOBIMBAIO"
liee MOJABHXKKY I['PYHTa, PaBHO Becy TIpPyHTa; TakHi obpa3oM
B 3TOM dacTHOM cJjyuae ¢opMmyaa (81) uaedTHUHa H3BECTHOH
dopmyne Tepuaru (BbIABJHBAHHE TIpPYHTA TOJ  BJIHSHUAEM
rujipoaHHaMuyeckoro nasjenus). Ilpn e=19, T=0, 1. e.
ecJd OTKOC KaBepHbl OTBevaer VYIJIY BHYTPEHHErO TpeHHS
mecka (HJaH, YTO TO Ke, YIJy €CTECTBCHHOIO OTKOCAa TecKa),
mob6oe THAPOAMHAMUYECKOE MarjeHue, oOycJoBJeHHOe (PUIb-
TpalMell B KaBepHY, BbI3OBET ONJbIBAHHE OTKOCA KaBEepHBHI.

Bec eaununsr obOberMa TIPyHTA mojl BOJOH BbIpaaercs:

G=(y—1) (1 —p) o/ca, (82)

rae Yy — YyACJbHBIA BCC YaCTHL TPVHTA;

p -— IIOPUCTOCTb TI'PYHTA.

[Ipr oO6bIYHBIX 3HAUEHHAX YIEJBHOTO Beca H TOPHUCTOCTH
neckoB Beaunuvda G 6iu3ka K eluHupme. Beanuusa ruapo-
JMUHAMHYECKOro JAAaBJeHMs, KaK H3BEeCTHO, UHCJEHHO paBHa
FHAPABAMYECKOMY TpaadeHTy QUIbTpallHOHHOTO 10ToKa. TakuM
0o0pasoM KpHUTHdeCKMIi TrpajHedT TOTOKa, paspyIIatouiui
OTKOC, HMeeT BbIpaKeHHe:

. tga :

l};p— COSO(< —_ —tg_cp>. (83)

Tunpasanyeckufi rpaadcHT Mo 3akoHy [lapcu Bmpaxkaercs:
Y

=5 (84)

169



roe F —miomwaip TOUEPEeYHOro CedyeHHs II0TOKAa, KoTopas
OpAMEHHTENLHO K pacCcMaTpHBaeMoMy CJayyal, paBHa G6oko-
BOH TOBEPXHOCTH KaBepHbl (KOHyca):
b2

F=sma (85)

Ha ocnoBanum ypaBHenu#t (83)—(85), KpuTHUeCKHH
(MakCHMaNbHO JONMYCTUMBIA) NEeOUT BBHIPAZHICH:

kb2 tga) .

Q= fgre (1 = 55) 86)

[Tpupasuupasi meGur GechUILTPOBOH CKBAXKHHB IO (Op-

MyJsie (78) u nmomyctuMmblii pebur no ¢opmyae (86), nmeeMm

JIONyCTHMOe IIOHHXKEeHHe YDOBHSI BOIbl B CKBaXKHHe IIpH

OTKayKe: B
bg[fnb_t{n(_ 3 5>—1](_%§%> .87

o 2 milgﬂz!

Kak mnoxaszanu Jsa6opaTopHbie ONbITB, IIpH paspadorke
KaBepHpl IOCHeJHAd InpHoOpeTaeT BUA NPABHJIBHOrO KOHyCa
C YyrJAoM OTKOC4, pAaBHLIM YIVy €eCTeCTBeHHOro OTKOCa
necka ¢. Ilpu skcnnoartauud CKBAXKHHBI NMPOHCXORUT YIOJaA-
KHUBaHHe OTKOCOB KaBepHBbI, COXpaHsIoUlell MPH 3TOM MpPeKHHI
o6ben (BbiHOCA mecka He npoucxogut). Ilostomy, mas Toro
yToObl KaBepHa B Npoliecce 3KCIIOATALMH CKBAXKHHbI HMeJa
rny6UHY, YLOBJICTBODAIOUIYIO NPOECKTHOMY AeOHTY CKBAXKMHDI,
Heobxogumo, utoObl OHa Obl1a pas3paboTaHa Ha HECKOIbKO
Goapuryto rayGuny. Ecmu o60o3HauuTh rJayO6uHY paspaboTku
KaBepHbl bi MpH yriae eCTeCTBEHHOrO OTKOCAa TPyHTa o© H
NpOEKTHYIO (9KCI/IOATAUHOHHYIO) TIMyOHHY KaBepHbl b IpH
yrjae OTKOCa KaBepHbl B yCJOBHAX 3KCIJIOATALHH CKBAXKHHL «,
TO H3 yCJOBHs PaBEHCTBA 0GBEMOB KaBepPH HMeeM:

b, = -%“’ (83)

Tlo aToii (opMynae MOXKHO ONpeaesuTh rIyOUHY, HA KOTO-
pylo cienyeT paspaboTaTh KaBepHY.

YenoBusi yCTOAUHBOCTH BOJOYNOPHOIT KPOBJAM Hal KaBep-
HOH oOmpenensiloTCs TeoTexXHUYECKHUMH CBOHCTBAMH TOpHBIX
NOpOJ H BeJHYMHOH Hamopa NOoA3eMHBIX BOJ.

Ilo mepe pa3paGoTKH BOJONPHEMHO KaBepHbl BrJyOb
OJIHOBPEMEHHO YBEIHUYHBAIOTCS €€ TOPH3OHTAJIbHbIE pas3Mephl.
Buaronapa 3TtoMy BOZOYNOPHas KpOBJdA, pacrojaraloiascs
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ma] BOJONPUEMHON KaBepHOoM, oKaswmBaercs Bce GoJee
«Ha Becys.

Ilpy nmocTHKeHHH KaBepHOA HEKOTOPHIX KPHUTHYECKHX pas-
MepOoB, 3aBHCALIHX OT TeOTeXHHYECKHX CBOHCTB KpOBJH H
Hamopa MNoJA3eMHEIX BOJ, BOJOYIODHAast KPOBJS TepsieT YCTOH-
YUBOCTb M MOXKET OOpYIUHTHECST B IIOJOCTH KABEPHbI, 4YTO,
C OJHOH CTOPOHB, J[JOJKHO IIOBJEub YyMEHbIIeHHe Je6ura:
CKBAXHHBI, a4 C JAPYroH, — MOXKeT BLI3BATb NPOCAJKH MOBEpPX-
HOCTHU 3eMJH Y YCTbs CKBAajKUHBI.

Puc, 66. CxeMa YCAOBHH YyCTOHYHBOCTH BOZOYNOPHOM
KpOBJH HAJ KAaBEPHOH

ITo nabmopmenusm npodp. M. M. IlporonbsikoHoBa, 06beM
ONnyCKamulefics mopoabl HAA BHPAGOTAHHOH IOJIOCTBIO HMEET
BHJ mapaloJsionsia, BhLIe NOBEPXHOCTH KOTOPOro mopojaa yiuep-
JKHBAeTCsl CWJIaMH TpeHHs u clemends (puc. 66), mpu 3TOoM
BLICOTa TNapafoJMyecKoro CBOIAa COCTABJISAET:

S (89)

rie g -— WUPKHHA TIOJYNPOoJeTa BBIEMKH (B HalleM CJydae 3To
pajHyc BOIOIpUEMHOH KaBepHH Ha KOHTaKTe C BO-
JNOynopHO# kposJeil);
f —xaxymuiics Ko>pHUIUUEeHT TpeHHa (HHauYe — Ko3(H-
HUEHT CHBUra, BhHIpAXKAOUIUH COBOKYMHOE JeHcTBHe
TpeHUs] W CUENJIeHHsa B 1OpoJe), OIpeeaseMbli
B JabopaTopuH.
YcaoBust yCTOHYMBOCTH KPOBJIH HAXOAATCA B 3aBHCHUMOCTH
OT BeJHYMHBI Hanopa noj3eMHbX Bod. BomoynopHas xpos.s
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B 3THX CAy4YyasdX HCOLITLIBACT jaBJCHHE BOIbI, HampablIeHHOe
CHII3y BBepX, IPIIYeM 3TOT HAMOD He TOJNbLKO CO3RAeT OllpeaeeH-
HOE NPOTHBOjAB.IEHIe, 3aTpyaHAOUICce O00pyUIeHHEe KPOBIH, HO
J CIIOCOOCTBYeT YJVUNICHHIO TEOTCXHHUCCKHX CBOHCTB MOPO
KPOB.IY, €C.1H TMOCIETHHC NDEICTABICHE IVHIHAMH, HepasMoKalo-
KM B BCIe (VILIoTHSIOUICE BJINSHUE AaBIEHHT).

JanHple OypeHHS TOK33LIBAIOT, UYTO KOPCHHLIE [JIMHHI,
Hireromye OOJILIIVIO MOUIHOCTL, OOBIYHO SIBJIAIOTCH NpeKpacHoi
BOIOYIIOPHOIN KPOBJeH; eCTeCTBCHHAA BJAAXKHOCTb 3THX IJIHI
3HAUUTEJHHO MEHbIIe TOH, KOTOpas OTBeyaeT HX BOJOHACHI-
IIeHHOCTH, H TJIMHBI, 3aJeraimiiie B KpPOBJe BOLOIOCHOIO
nJjacra, B 6YpOBHX KypHAlTax HEPeAKO XapakTepHayloTcd Kax
«cyxues. Vcxons w3 3THX cooOpasxkenii, MOMXKHO JONYCTHTD,
4YTO KOpPeHHble T[JIMHBI NpH JOCTATOYHO GO.JbIIOH MOLIHOCTH He
MepefarmT THAPOCTAaTHUECKOI'O /aBJeHHS HaTOPHBIX BOJ H 3TO
NaBJIeHHe TIPUIOMKEeHO HerocpeACTBEHHO K KPOBJE BOJONpUEM-
HOH KaBepHHI.

Jlasi pacuera yCJOBHH YCTOHUYHBOCTH KPOBIM NpHMeM HaH-
GoJiee HEBLITOAHBIE YCJOBHS, HMCHHO, AONYCTHM, YTO OO6DBEM
NOpOABI, OKa3plBAIOUIMH JaBJCHHE, BBpaxaercs o0BEMOM
NHJIHHIpA BHCOoTOH h. DTOT 0GBeM Gonsluic obGbesMa mnapao-
JOMJa TOH Xe BBLICOTBI, M, TAKHM 00pasoM, pacuer IOJydyaeT
HeKOTOPHI «3anac NPOYHOCTH», Ha3HAYeHHe KOTOPOro ONpaBIb-
BAeTCsl OPUEHTHPOBOUHBIN XapakTepoM pacuetoB. [Ipu s1OM
JIOMYIeHHN YCJOBHA YCTOHUHUBOCTH YA0BACTBOPSMOTCH, €CAH
JaB/lelile BOABl Ha KPOBIIO BOJONDPHEMIOH KaBEPHBI GOJIbIIE
Beca BOJOHACLIILIEHNOW IIOpOIbl B OObeve LHUJMHApA YKa3aH-
HOH BBICOTHL. Takuy ofpazoM ycloBHA YCTOWYMBOCTH COGJIO-
0al0TCs, ecJH

A(Ho—s Fy™ h[(1l—p)v~+Ap) Fo, (90)

rae flo— Hanop BOAB A0 OTKAYk}, CYHTast OT KPOBJH BOMO-

HOCHOI'O TOpH30HTA;

S — INOHMXKEHHe YPOBHST BOJB B CKBa)XKHHE MPH OTKAuKe;

Fo— muomanb BOJOYINOPHOH KpPOBJH Had BOJONPHEMHOH
KaBepHOH;

P — TIOPUCTOCTb IPYHTA;

¥ — YIeJbllbli BeCc YaCTHI[ TPYHTA;

A — o6bevHBII BEC BOIHI.

TToprCTOCTL TNHH, KAK H3BECTHO, 0OBIYHO HAXCAUTCS B Mpe-
nenax 0,4—0,5; mpunem, Bo M3bekande NpeyMeHbIIeHUs Beca
nopoasl, p==0,4. anee, Ge3 omyTtuyoli N1 nenell mpakTHKI
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OTPCIBOCTI, MOMHO Ipuusith Y= 2,60 1 A == 1. Torxa
VCIIOBHC VCTOMMHUBOCTH KpPO3JIH:

Hoe
J*ﬁ S'> h 9

3 ypasuenuit (89) u (91), 3amenss a:,ﬂ—l{‘_ , Hmoayuaen

JONYCTHMYIO FJIYGHHy BOILOHPHQMHOISI KaBepHbl B 3aBHCHMOCTH

CT Hanopa BOMLOHOCHOIO TOPH3OHTA:

b< go:f;_):i]r_tg.i . (92)

Kozdpuuneur 7 onpenensercs B 1a66paTopHH; 00pasibl
MOPOAB! LOIKHBEl OBITh 0TOOpaHB! AT HCCJCIOBAHHS C HEHapY-
IWeHHOM CTPYKTYPOH, NOJB3YACh TPYHTOHOCOM. 3HAYeHHS KO3-
dbuupenta f gas rauH u3neHserca B npegenax 0,2—1,0, upu
5TOM a/UIOBHAJBHBIC TJVIHHBL, @ TaKXe MOJOJAble TJIUIHCThHe
MOPCKHE OTJIOXKEHUS XapaKTepH3yIOTCs OOBbIYHO 3HAYeHHSMH
< 0,5, Banyunsie ranHsl (MopeHwn) — 0,5—0,7,. nxpeBHue
KOpeHIible (MOPCKOIQ MPOUCX03KAeHus) rauubl — 0,5—1,0.

Has ckanpubix nopox IlpotonbakoHoB npumaer Koadu-
uueHry f GoJjee wMpoKoe (HH3UIECKOC 3HAYSHHE, OTOXK AECTBJAS
ero C MOHATHEM IOKasaTesas «KpenocTu» mnopoibl fi. Ilpuuss
B0 H36exkKaHHE NpEeyMEHbIIEHHS BeCa CKaJbHBIX MOPOJ MOPH-
CTOCTb MX PABHOU MVJIO, MOJYYHM aHAJOTHZHYIO (OpMyJIy
YCTOAYHBOCTH KDPOBJM, CJIOJKEHHOH CKaJBHBIMH IOPOAaMH

b R 9

[To TlpoToabsikoHOBY, KO3(DHIHEHT KPENOCTH MATKHX H3Be-
CTHAKOB, Meprest § wena — 1,5—2,0, H3BeCTHAKOB H IJIOTHBIX
aepreseit — 3,0—4,0, necyanukos 5,0—6,0.

Uem Oosblie HAOp BOJIOHGCHOTO TOPH3OHTA, YeM MOILIHEE
H Kpende BOZOYIOPHAST KPODRJA, TeM Jy4lIe yCI0BHS I COOpY-
KeHusl 6eCPuAbTPoBOil CKBAKUHEL.

Co6panuptii Huctutyrou Boareo mateprasa no decuantpo-
BEIM CKBaxkuHaM psajga ropogon CCCP, moxasmlBaer, 4TO 3TH
CKBAXKHHBI pACHOJAraloTcs B jA0CTAaTowo OJaronpuUsiTHHIX
VCJIOBHAX B OTHOWIEHHM COCTaBd BOAOYIOPHBIX MOPOJA, HX
MOUIHOCTH M Hamopa noaseMublX Boa (tabsa. 20).

B) [Topsnok pacueTra gebura

OcHoBHof! 3ajgauell pacuera nebuta OeCPHIBTPOBHIX CKBa-
ZKHH SIBJISETCH ONpejie/ieHHe ONTHMAJBHBIX 3HAUCHHH MOHHXKE-
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MeCcToHaxoKAEHHS

CKBaXHH

r. Kypck (ckB. Nt 4)
r. Kues (ckB. Ne 26)

r. bapBeHnxozo

r, [Tonrasa (ckB. N\: 6)
Cr1. Mepeda

benuxi

[Tensa (cxs. Ne 2-H)

(, XN 57-9)

3)

r. Mornnes (ckB. Ne 3)

Boavunit Tokmak

IIprxacnuiickas crens
»Yepabie zeMan®

[Toposa BoaoynopHoH

KPOBIH

\

auysa nnorHas ¢ IPOCAOAMH
Mmeprensa (iopa)

Cavna, BBepxy mnecyauas
(ropa)

auMua naoTHas, naacruyHasg,
MecTaMHM HecHaHucras, ¢
PeRKUMH TNpOC/IOAMH ne-
c9anuKa {(opa)

Men xpenkuit

FauH4 mepreancras, y mo-
nowBsl ¢ @ocdopHtamu
(Kuesckuit apyc), Bbire —
raMHa mecyadasl TAOTHadA
(XapbxOBCKHuH apycC)

Meprenb (Kuescknu spyc),
Bbllle — ITHHA clrabociio-
nucias  (Toxe KueBckoro
apyca)

Fnuna nA0THAA H3BECTKOBH-
cras, ¢ TOHKHMH IPOCIOs-
MH NeCYaHHKA; Boilue —
Mepresib MO (HBIH

1uHa MepresxcTas nioTHas
¢ OGNOMKAMH Meprens H
OpcCI0AMH  TIeCYaHHKA y
N0 10LIBb; BbIle — Mep-
reibs HIOTHLIH

Fauna wM3BeCTKOBHCTAs C
NPOCAOSMH NECYAHHK A, BBI-
e Mepread, IMJIOTHHE,
NPHKPBITLIE NECY3HON K-
Hol

Iavua mecTpouBeTHas nJaoT-
Has ¢ DpOCACAMH MECKa
MeIKO3EPHHCTOrO (feBOH-
CKHE OTJOXEHNs)

Men naornblft ¢ npocao-
KaMH KpeMmua (MmelNoBbie
OTNOXEeHH )

'nunHa, MeCcTaMH MecdaHdHan H
cl1aHUeBaras € NPOCAOIMH
necka

. MONIHOCTh BOLO-
. YIIOpHBIX fIOPOX

B M

41,8
738

100,2
32,0

37.4

18,5

€8,0

69,6

100,5

34,4

43,5

80,9

" KpoBJaeH BOJOHOC-
HOro miaacra B A

! Hanop soanl max

>774
201,5

120,3
255,0

67,0

>87,5

78,1

67,3

78,0

3,2

191,0

>137,1



HHS YPOBIISE BO/ABI NPH OTKauke S, TJIyOHHLI KaBepHbr b u yraa
0TKOCA KaBepHul @, MPU KOTOPHIX NeOHT HMeeT MaKCHMaJbHoe
3Ha4eHHe, YILOBJETBOPsOUIee BMeCTe C TeM YCJIOBUSIM YCTOHUH-
BOCTH KaRBepHbl. Taba. 21 XapakTepusyeT BJIHAHHE BeJIH-
YyiH S, b ¥ « Ha Je0uT CKBaXXHHBl ¥ YCTOHYHBOCTb KaBEpHLI.

Tabaunua 21
I BEJIH1€HHH
OcnoeHbie puy
Xd[:3aKTe- H HHLI B -
I NOHIKEeHHd ypo'B Al ray6 Hﬁl : OLOMNPH yria oTKoCa
pucTixu | BOALI HPH OTKAUKE | eMHO IEJaBepHm KabepHbl o
s
Hebur YBeaununsa- YBenuuusa- YMeunnuraer-
CKBAXMIbl |€TCs, TAK KaK BO3-| € TC s, TaK KaK yBe-| c 1, TaK KaK yMelib-
pacitaeT ¢uaAbTPa-| NHYHBAE€ICA BOLO-| laeTCs BOLONPHEM-
HMOHHBIH T'pagHeHT| IPUEMHAs NOBepX-| Haf NOBEPXHOCTh
HOCTh KaBEPHG.I KagepHD
YcaoBusa Yxyawatr- YayuwawrTtca| YXyawamorcs,
yCTOHUMBO- | C ¥, TaK KaK yBe-/ TAK KaK yMeHbIla-] TAK Kak BO3AEii-
CTH OTKOCOB | NHYHB2JOTCA  CKO-|IOTCA CKOPOCTH 110-| CTBHE T'HAPOAHHA-
KaBepHB | pPOCTA MOCTYIUIEHIIA| CTYuJdeHHA BOLBl B| MHUECKOro Hasie-
BOJbl B KaBepHY [KaBepHY HHA BO3pacTaer
Ycnosus Yxyanwawr- Yxynwarot- Yayumaworcs,
yCToHuBO- | C A, TAK KaK yMeHb-| ¢ #, T3K KaK OJHO-| TAK KaK TOPH3O0H-
CTH KpOBJY [ LUAGTCS DPOTHBOAA-] BPEMCHHO YBENHYH-| [aJbHHE DPa3Mephl
KasepHpl |BJA€HWe BOAb Haj B3IOTCH  [OPH30H-| KABEPHH yMeHblIa-
BOAOYMNOPHYIO KPO-| TaibHBIE  pa3Mephl} I0TCA
BJIO, NPeNATCTBYIO-] KABEPHb
uiee ee odpyueHuio

[Topsimox mponsBoJCTBA paCYeTOB CJACTYHOLIHH:

1) Tlo ¢opmyne (87), 3amaBasch pasJUUHBIMH 3HAUEHUSIMH
b M o, BHIUHCJIUTL OTBeYAIOUWIHEe HM 3HAYECHHS S, YNOBJETBO-
pSIIOLIME YCJAOBHAM YCTOWYHBOCTH OTKOCOB KaBepHbI.

2) Ha ocnoBe 3THX BBIUMCJEHHH IOCTPOMTL Ha rpaduxe
ceMeHCTBO KPHUBLIX (Kaxk/Jasi KpuBasi OTBeYaeT OnpeiesieHHOMY
3HAYEeHHIO @), OTKJajAbiBasg no ocu abCUHUCC 3HAyeHus b, a mo
OCH OpJAHHAT — 3HaueHHusi S (CM. HUKE NMpUMep pacueTra).

3) AnasoruuHbie BuIUHCJEHUS Mpou3BecTd 1o dopmyie (92)
A ONpeJeNeHHs 3HAYeHHN S, YHOBJICTBOPSIOUINX YCTOBUAM
YCTOHYHBOCTH KPOBJH KaBepPHEIL.

4) Ha tomM ke rpaduxe (CM. . 2) TOCTPOHTH CeMEHCTBO
npsaMbIX no gopmynae (92). Touxu nepeceusHUs THX NPSMBIX
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¢ KpHBBIMH (CM. T 2) IOKaspBawT, KakHe 3HaYeHnus S U b
YAOBJCTBOPAIOT 3HAYCHHAM ¢ B OTHOUIEHHH YCJIOBHH yCTOHUK-
BOCTH OTKOCOB M KPOBJIM KaBCpHBL.

5) Tlo ¢opuyse (78) onpenesants AeOUT CKBAXKHHBL IJA
HabO/OIeHHBIX 3Hauennit S, b u ¢. Haubonpiunit mebur, nosy-
YeHHBI TIPH 5THX BBIUHCJEHHSX, ABJAETCS MAKCHMAJbHO AONY-
CTUMbIM JEeOUTOM JOJI9 [aHHOM CKBAXKHMHBI, a OTBedalouue
ITOMy Je0uTy S, b U @ SABASIOTCA ONTHMAJLHBIMAH.

B sakaiouende mnpuBefen Npumep pacuera He6HTA cKBaxuuo. Tpe-
yercss ONpeledHTs MaKCHManbHBlL fe6UT GechuiabTPOBOH CKBAXKHHB IO
CAeAYIOIHM MaHHBIM,

ITomzemuble BOIB TPHYPOUEHH K IUIACTY MEAKO3EPHHCTOTO TIeCKa;
MOINIHOCTL BOJNOHOCHOro miactra m =25 m. Han BoponocHHM mn/acToMm
3ajeraer TMJAACT IJIOTHOHN TriHKRBL MomuocTbio M = 30 s. TloZsemuble Boaw

o
i
an Y 1/
i

28
25
2
22
20

| SO S
{

Puc. 67. Cxema oupejeneHns JONYCTHMOro NOHHKE-
HHA YpOBHA BOAB NpPH OTKauke M3 6GechuabTpoBOH
CKBAXMUNBl H ray6unbl BOAONDHEMHOH KaBEepPHEH
[—no ¢opmyae (87),... mo dopmyae (92)]

umeroT "anop Ho=—40 x. Ilo maHHEIM OTKayeK M3 CKBaXHH, 3Kcnjoati-
pylomIIXx 3TOT BONOHOCHHH COpPH3OHT, paguyc penpeccud R papeH mpir-
6ausutenpio 200 m. ITo mamnblM J1adopaTopHBIX onpemeseduil Koddu.
JUeHT  duabTpauus  hecka — 10 am/cyrku;  yrol BHYTPEHHEro TPEHUA
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uecka ¢ = 32°, KOSQHUMEHT CONPOTHUBJEHHS CABHIY [VIHHBI, 3a’teraiiied
B EpOBjie BOHOHOCHOrO ropusoHta, f = 0,5.

1) Onpesensiem smauekus s no Gopmyaam (87) u (92), 3anamanch
pasnHuHLIMH 3HAYEHHAMH b H a, HalpHMep:

uph a = 137 mo dopmyae (87) nveex:

apt b=10 4. . . . . . ... s= 4,17 x
b=15,. ... .....5= 640,
b=20, . . . .« ... s= R/75 ,
b=25, e s =11,00 ,
b=3,0, .« e e s s=13,13 ,
b=40, . ... .. . s =18,85 ,

-
3

[To dopmyre (92) ana 2 = 15° umeem %

opu b=10ux. .. .. ... .5=2507 4
b=20, . « e s=10,15 ,

2) Io rpaduxy (puc. 67) onpemedneM KOOPAHHATHI TOUKH mepecede-
HHA KPHBOH I ® npsMoll 2, orBeyawinde a = 15°, b = 2,05 #, s = 8,9 .

B rta6a. 22 npusefieHn 3HaueHHA b H S, NOAYYEHHHE aHATOTHYHBIM
o6pasoM, MJIA pPasHYyHBIX 3HAuUeHHH a.

3) Ona stx 3uavenu#t b u s nmo Qopmyne (78) onpeneasem Aebut
CKBaXHuH (Tabm. 22).

Ta6auuma 22

Ne o b s
a
n/n B A B M B x3/cymrn
1 10 1,10 14,2 912
2 11 1,30 13,1 038
3 12 1,45 11,3 990
4 13 1,65 10,6 1030
) 14 1,85 9,9 1051
6 15 2,05 8,9 1043
7 20 3,10 5,8 975
8 25 4,25 3.1 680

Maxkcnmanbroe suauenne ge6uta (1 051 w3/cyrku) mnonyyaeM npH
rny6une BomonpHeMHoO#l KasepHH b = 1,85 s, yrae otkoca « = 14°
TOHHXEHUH HNPH OTKauke S =99 m. 3TH 3nayenus b, ¢« H S ABAAIOTCH
ONTHMANBHEMU AR NONYyYEHHA HaHGoJblero AeGHTAa CKBAXKHHBHI

4) B coorBerctBud ¢ ¢opmynaoil (68) rnyGuHa BODOHKH NDH ee Pas-
paboTKe AOMXHA OHITH:

tg 32°

bl == 1,85 tg "120— = 4,64 M.

1 Tockorvky dopmyna (92) npeacrasaser co60fi ypasHeHue 1psMof
JAUHEHH, JOCTAaTOYHO ABYX BHLIYHCACHHH 3HAYeHHH §.
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4. Oco0eHHOCTH 3KCIIOATAUME 6eCPUALTPOBLIX CKBAIKHH

Jns cobmnogends yCTOIUMBOCTY BOJAOMPHCMNIOI KaBepHDI
OecuibTpoBas CKBaXKiiHa [JOKHA 3IKCILIOATHpOBATHCA C TO-
HUKEHUEM, HC NpesblllaloidyM 75% OT MOHUKEHMs, 110/1YYeH-
HOrO pacuerol, COOTBETCTBEHHO 3KCIIIOATAUHOHHEBIA [HeluT
CKBaXKMHbl HE LC/IKCH NpEBbIIAaTh 75%¢ OT HebHTa, onpeje-
JICHHOT'O DPAaC4eTOM.

Bo usbexaune 3sanjbiBa BOJONPHEMHOW KaBCpHBI IIeCKO:
H3BJICYCHHE BOJbI JNOJIKHO OBITH MO BO3MOMKHOCTH paBHOMEp-
bIM, 6C3 TOJM4YKOB. C 3TOH TOYKH 3pEHHS HAHAYUIIHM CHOCO-
6OoM TCJy4YeHHs] BOAbBl fIBJSETCS CAMOM3JMB, Ha BTOPOM MeCle
HOJ/KHBI ObITh IOCTABJEHB LEHTPOOEKHBI HACOC K 3pJaHODT,
Ha TpeTheM —- WitaHropele Hacockl. Ilyck nacocos B paborty
H OCTAHOBKA MJOJIKHbI IPOHIBONUTHCH IIOCTENECHHO C PEryJd-
DYIOLLHMH pACXoJ TPHCHOCOOJCHHAMH — 3aJBHKKAMM, XKeja-
TeJbHO BeHTHJ/LHOIO THMA.

B mnponecce skcmaoaraumu HeoO0XOAUMO BeCTH TILATEb-
HOoe HalJofeHHNe 3a CKBa:KHHOH. EcjM H3 CKBaXKHHbI HAUKHHAET
BLIHOCHTb BMeCTE C BOLOH IECOK, TO HEOOXOAHMO YMEHLLUMTH
SKCIITOATALMOHHOE MNOHHMXKeHHe NpH OoTkKauke. B MeakosepHu-
CTHIX TJIMHUCTLIX TECKaX TMOJe3HO TPHMEHSATh 3aChIIKY BOJO-
NPHEMHO KABEPHBbI KPYHHBIM TIECKOM HJM MeIKHM TpaBHel,
MPH 3TOM [JHAMETP 3epeH 3aChIIKH JOJKCH [PEBOCXOAHTH
JMaMeTp 3€peH BOLOHOCHOTO mecka He GoJiec wem B 10—12
pas.

Fmasa X

FTOPU30OHTANBHBIE BOJO3ABOPH]

1. GOuide 3amMevyaHus

lopusonrasabiple poa03abopul NPEACTABIAIOT COGOH BOALO-
COOPHYIO TPaHILCIO HJM BOZLOCOOPHYIO raJiiepero, najjieKamini
ob6pasom o0OpYHOBAHHYI0 LJf [pHeMa IMOA3eMHOK BOABI H3
OKpYKAIOLIEro €e BOLOHOCHOTO ITacTa M OTBOMA BOJIH
B MECTO pacrnojoXKeHus: pojxopasfopHbBIX yCTPOHCTB.

Bojosaboproe  COODYXKEHHe  TOPH3OHTAJIBHOIO  TUMA
(puc. 68) 06bIYHO COCTOUT U3: @) BOJOLpHEMHON YacTu, 0)BogoO-
oTBOAALRH (BOLONPOBOAHOI) YaCTH, B) CMOTDOBBIX H BEHTH--
JALHOHHBIX KOJIOZLEB (paCHoJioKeHHbIX Ha JIMHUHK  BOJO-
s3abopa) u r) BOJLOCGOpHOrO pe3epByapa.
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Boaponpuemiast uyacTh, Kak TMOKa3LlBaeT Cavio Ha3BaHHe,
CJIYJKMT [ NpHeMa BOJbl U3 BOJOHOCHOIO NJacra, [IJs Hero
[MOBEPXHOCTh ee cHabKaercsi COOTBETCTBYIOUIHMMHU OTBEPCTHIMH
M [ecyaHo-rpaBuiHepM (UAbTPOM (B Cayuyae Bojosafopa H3
MeCYaHbIX TPYHTOB). DTOH YaCTU MPHIACTCS HEKOTOPbIH YK.IOH,
gaarogapst KOTOPOMy BOJa CAMOTEKOM CTeKaeT B HAlpaBJeHHU
paspuTus Bopo3abopa (B Ipemesax BoAOINPHEMHO! 4YaCTH BOJA
3alOJIHAET JiHIIbL YacTb CeUeHus).

BonooTtpoasinas (BOomonpoBoJHasi) uacTh HMeeT CBOHM
HA3HAYCHUEM TPAHCIOPTUPOBKY KaNTHPOBAHION BO03a60POM
BOJbI B HYXKHOM HampaBJIeHHH (3Ta 4aCTh Jenaercsd TJyXOoH
H TaKkxe HMeeT YKJOH, HO yKe MOKeT paBoTaTh H TOJHBIM
CBOHM CeueHUeM.

B HekoTopnlx BOMO32a6opax BOAOOTBOASLIAS YaCThb OTCYT-
CTBYeT, TOIJa BOJa HENOCPEeACTBEHHO N3  BOMONPHEMHOH
yaCcTd MOCTYyMaeT B BOLOCOOPHBIH pesepByap.

F- A R SE N SO R "ij

Puc. 68, O6iuana cieMa ropH3oNTalnpHOro BOJ03adupa:

! — BoJdonpueMHay qacib; 2 -- CMOTpPOBbie KO0101ubl; & — BOZOOTBOAFLIAN YacTh, 4 —
BOXOCOOPHHIN peseppyan

s ocymOTpa, BeHTHASIMY H PeMOHTa B MpOLecce SKCIIoa-
Talluy BoJo3abopa INOCAefMHA B Ipefesax BOJONPUEMHOH H
BOJIOOTBOAAILEH YaCTH CHAGXKaeTCsi CMOTPOBBIMH KOJIOMILAMH.

Boaoc6opusle pesepByapbi, KOTOPBIMH OGBIMHO 3aKaHUu-
BAETCA COOPYXKeHHe TOPU3OHTAJILHOIO BOJ03abopa, npeiHasHa-
YaioTCa AN a) pasMelleHHs BOJOPa3GOPHLIX YCTPOHCTB HJIH
Hacocon, ©6) peryJHpoBaHHsl INOJA4YH BOABl NOTPEGHTENAA,
B) Habaogennit 3a paGortoft BomosaGopa (3amepnl jeGHTa,
0TGop NMpo6G HAa XUMHUYECKHH W GAKTEPHOJOrHUECKHH anajiH3bl
W T. L), T) OCaxJleHUs B3BELIEHHbIX B BOJE YACTHI[ IPYHTA.

M3 BomocSopHoro pesepsyapa Boja CAaMOTEGKOM HJH IIPH
MOMOULH HACOCOB ICCTYLAET B BOJONPOBOIHBIC COOPYKEHHS.

2. KOHCTPYKUHH FOPH3OHTAAbHLIX B0Z03250poB. CnocoGh
pa6oT Mo HX YCTPOHCTBY

B KOHCTPpYKTMBHOM OTHOWIEHHM TOPH30HTAJbLHBIE BOMO-
3a00ppl MOrYT ObITb pa3jlesieHsl Ha CJAEAYIOUIHEe OCHOBHbIE
THIIBI:
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a) TpaHMIeHdHble B0103a00pM;

6) ramicpelinsie Bojao3abopul;
B) KSIPU3BL

a) Tpanwmweiiusle Bog0o3aGoph
Tpanurciinpie p0o7103200pbl B CBOIO OuYepelb MOTYT ObITk

pa3buThl Ha: Kayenuno-miedenyarnie M TpyOuarThie.
KavmenwHomneb6eHuaTsi#i BoJgO3abop saBiagercd
HaulMeHee COBEPLIEHHBIM THIIOM BOJ03alopd; OH npefcTapJser
cob0ii TpaHLleio, 3amOJHEHHYI0 B HMKHell cBOcH 4acTH (PHJIb-

e

reomud
aryHm

LT
// /////,///f“’ Fupar

AT T S

1 #p sz zristmsne
" nécon
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o Bamnadig vs

* o1 BBLIHIZG HOMHA
SR Uny WeIHR

Puc, 60, Kavienno-uie0euounblii £0103a60D

TPYIOWIMM MaTepHasaoM. B cpenuHe HHXHEH 9acTH TpaHLleH
YKJaAbiBaeTCs pBaHbl KaMeub HJId uiefeHb C I00epPeYHBIM
ceyenueM cqos, ot 0,30 X 0,30 no 0,50 X 0,50 x4, B mponme-
KYTKaxX MexAy KaMHAMH HpoTekaeT Boja. {1 mpuema BOLbI
M3 OKpYyXKalomiero BOJOHOCHOIO ILIACTA 3Ta KaMeHHas BbI-
KJajaka ofcninaercs 6GoJiee MeJKuM QHIbTPYIOMIHM MaTepHaaoM
(ranbko#, rpaBueM, MeCKOM), pasiep KOTOPOTO TOCTeleHHO
yBeJHYHBAeTCa K cepeluHe TpaHuleH (pHc. 69).
CooTHouleHe [IHAMETPOB YACTHI C)MEKHBIX CJI0eB (QH/Ib-
Tpylowel oOchinku npiHuMaetes ot 1 :7 xno 1:12 B 3aBucu-
MOCTH OT XapaxkTepa BOJOHOCHBIX Mopoj (64.bliMe 3HAYCHUSA
GepyTcss B KPYMHO3EPHUCTBIX # IpaBHfHBIX Ieckax, MeHb-
e — B QoJjiee mMeKozepHHCThiX. llpuMeHseMble a8 (Quib-
Tpywinux OOCBIIOK Martepuanst (MeCKH, TrpasHil, raiska H
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mebelb) mepen YKNAAKOH TOIKHBI ObiTh NPOMYIIENH Uepe3d
COOTBETCTBYIOIIHE TpPOXOTa (CEeTKH) AJA oTdopa Heo6XOAHMOH
KpynHocTH wacruil. Ilpu Haamuuu B TpaBul, a GCoOEHHO
B Ileckax npuirecell (MMMCTBIX, TJHHHCTBIX WM TIBLIEBaTHIX
YyacTHL) peKOMeHAYeTcs HpeaBapHTelbHasdA TpoMbIBKAa HX
Bogoil. Caexyer Ttaxxe OTMETHThb, 4YTO KaMeHHO-ljeGcHYaToe
sanoaseHne Bonosabopa HE OOMKHO pacTBOPATLCH IO Jel-
CTBHEM BOJBI, a MOTOMY KapOoHaTHBe (MeT, H3BECTHAK H TIP.)
U THUIICOHOCHBIE TIOPOABl AN 3TOH WLeJMH HE IPHIOAHDL

ny6uHa TpaHillen Has3HAyaeTcss MCXOA M3 THJPOI€O.IOTH-
yeCKHX cooOpaKeHHH, T. €. rIyGHHBl 3aJeTaHdst W MOIIHOCTH
MoAJexKallero SKCILI0ATalMH BOLOHOCHOTO TrOpH30HTa. BricoTa
bunbTpyIOiIied 3aCHITKH MPAKTHYECKH TIPHHHMAETCST B TIpenesax
03—0,4 H (rme H — MOIHOCTb BOAOHOCHOI'O TOPH3OHTA).
Tonmnna ¢uaerpyromnx cjoe Gepercsa ot 100 no 150 s
oas Kaxjaoro cjos (60mabliMe 3HAyeHHs TNPHHHMAIOTCH JAJs
CJI0€B ¢ KpYIHBIV MaTepuasod). Ilupusa TpaHulen VCTaHABJIH-
BaeTCs, WCXOAs U3 KOHCTPYKTHRHBLIX oCOoOeHHOCTeli BOMO-
3afopa (KOJIMYECTBO M TOJLIUHA (DUIbTPYIOMIKX CJI0EB) U Y-
JOBH NMpoH3BoACTBA padoT MO PHITBHIO TPaHLUIeH: NPAKTHUYCCKH
9ta wupuHa Koaebaerca or 0,80 mo 1,20 .

TpyGuarerfi Bogo3abop seagercs Gojee COBEpPIURH-
HuIM THMOM BoAo3abGopa. OT npeaplayliero THNA OH OTJH-
YyaeTCs TONBKO TEM, UTO BHU3Y TPAHIeH, TakKxe 3anojaHsgeMod
(QUABTPYIOIIHM MarepuanoM, HAasd CBOGOLHOr0 CTOKa BOJIBI
yKJIaneBaercess Tpyba (puc. 70). 3necy HasHaueHue (PUABTPYIO-
II_r0 3amoJHeHHst orpaHHuuBaercsa cOopoM BOAL U3 IIpHJe-
ralouiero BOAOHOCHOTO II1acTa, TOTJAa Kak B KaMeHHo-lleOeH-
yaToM Boposabope (6e3 Tpy6) OHO CAyXKHUT H 1Js OTBOJA
BOABL. JTO pasneseHHe (DYHKIHHA MEXAY OTAEJbHBIMH 3JEeMeH-
Tavd B TpyOuatoM BOoIo3abope SBJAAETCHS €ro OUeHbh Cylie-
CTBEHHBIM JOCTOWHCTBOM, TAK KaK TO3BOJSET TNMPHA3BATL EMY
MaJdbiH  YKIOH (a cJe10BaTeNBHO, 1 PA3BURATBH  OOIBIIYIO
anuny), obecrieunBaer cBOOOANBIA CTOK BOAL!, TpeAVIpexaaer
3acopellie BechMa OTBETCTBEHHOTO 27JeMeHTa Bojao3abopa —
ero CTOYHOH YacTH H, YTO Ype2ppuaiiHo BaxXHO, objerdyaer
OCMOTpP H TPOUUCTKY TNOCJAeTHeN.

Onpenenenue pasepoB TPAHUIEH U HHILTPVIOILCH 0OCHIKH
MPOU3BOAMTCA aHaJOTHYHO TInemelylienMy rtuny. Juamerp
Tpy6 YCTAHABIMBACTCA THIpaBIHIecKHM pacdeToM. Hexons us
yCJOBHH 3KCMoaTanyn (NDOUHCTKY M pesoHTa), TpyGel AHa-
vMeTpoM Meree 100 msr nmpuMensThb He peKonMenayercs.

B rtpybuarteix BoZo3afopax HAaXOAAT MNpUMEHeHHMe TOHUYAp-
'ible, KepaMHKOBble, OCTOHHBIE, XKeIe300eTOHHLIC H YyrYHHbLIE
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TpyOnl. OueHb pefiKo MpHAeNA0TCs TpyGpl K3 KaMEHHOH HJIH KHp-
muyHOoll  KJaanaku. [depersiinbie TpyOL! npu padoTe X B YCTOBUNAX
epeMeHHOTO PEXKUMa DJIAYKHOCTH HC MOTYT ObIThb PEKOMEH/O-
Bappl. B Gimkafiesr GyayuieM, B CBA3H C PasBUTHEM NPH3BOJ-
cTBa acOoUEeMEHTHBIX TPYD, MOCHAEHHC L0 HBI HAWTH LIHPOKOE
MpUMeHeHHe M B TOPH30HTAIBHBIX Bojo3abopax. ['ondapubre
TpyGBl CJeYeT MONyCKaTh K yKJajKe JHIb Npu TJyOHHe

\ R
Merominotd
2pyHm

=~ gvgdy

2 rpabud

I~ v
KD 3ELHUCTIEN
nRECOK

Puc. 70. Tpy6uatniii Bogosabop

Bo#03abopos mopsaaka 3—4 i U Auaverpe a0 16 ca; B ITHX
YCJAOBHSIX, B CJydae OTCYTCTBUS arpecCHBHLIX BOJ, MOTYT
HalTH TakxXe IpUMeHcHHe M GetoHHble TPpyOw. Ilpu GoJbLINX
riyOuHe M guaMerpax CJefyeT NpUMEHsTh KepaMHKOBBIE, a TPH
OTCYTCTBHHM AaTPECCHBHBIX BOJ — OETOHHLIE H KeJe300eTOHHbIE
TpyOnl Kak o6sajamouire Oosbniell NMpouHocThI0. YUyryHHble
TPYObl JIETKO [OJBEpraioTCsl piKABJIEHHIO, 4YTO MOXKET IIO-
BIUATH Ha CHHXKEHHE KadecTBa BOJABI (MPH MaJjbix JgeGHTax
Bojgo3abopa u ciaabom Bogopasdope).
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Conuapasie TpyOLl 0OBYHO HPHUNMAIOT BOL1Y CBOIMHU CTbl-
KayMp (3a30p B CTBIKAaX MpHHRMaeTcst 2—5 aeu).

Kepasyukoseie TpyGel UMetoT BHyTpeHHuil amaierp or 125
no 500 i n Gomec W pavuy oTjae bHBx Kosicri 0,75—1,00
H CcoepMHsioTCa Mexay cobofl pacTpyBarym. s nprema BoAR
OHY CHAGXKAIOTCH KPYIJIBIVH WM U1eJTeBWIHBIMH OTBEPCTHSIMH,
pACMOJIOKEHHBIME 10 MOBEPXHOCTH TpyOnl B IAXMATHOM
nopsigke; oco60 peKoMedaAyeTcs mpHMeHeHHe TPYE cO HIeJAMH,
paCIIMPSIIOUIUMUCS BHVTPb. KPYTIste ABIPH B UISTH JeJ2I0TCA
TOJBKO € GoKoB TPYyORN 1 B BeEpXHel e¢ 4YacTH, HHXKHAA XKe

HEZEDHIC o
aL0oK

Kepssgaberm é?HHOG )

U/eieuo
Puc, 71, Tpy6a ¢ KOAOKOIbYA1bIMH KO3LPHKAMH

Lousamoe
acHofamue

yacTe TPyOsl (npunmepHo 1/3 1o BRICOTE), 0 KOTODOH CTEKaeT
BOJa, OCTABJIACTCH TJIVXOH.

Betonnrie u sxeie3ofetonnpie TPYyObl B 3aBHCHMOCTH OT
pasiyepa HONePEYHOr0 CEYEHHUS UMEKT CJEAVIOULYI0 (PopMy:
a) kpyrayio mpu auametpe or 100 mo 300 ms, 6) xKpyrayio
C IJIOCKHM oCHOBauHueyM npu ayvamerpe ot 300 1o 1000 awxm,
B) OBOHAQJBLNYVIO NPH TEX JKe Pa3ilepax TOIepeyHoro cedenus.
BeroHnbe TpyOnl cHadxawnTcs ¢ GOKOB H B BepxHeH wacrTH
A1 TIPHEMA BOAB! KPYTJABIMM OTBEPCTUSMH, UTO JOCTHIAETCS
3aKkaanxoil mpH HabuBke Getona B GOPAMbI B COOTBETCTBYIOUINX
MeCTax gepeBsaHHbIX TIpoGox. B kemesobeTonHnlx Tpybax
GoJBIIMX pa3MepoB B3arieH JBIDUATHIX OTBEPCTHH PEKOMeH-
AYeTCsl ycTpamBaTh B OOKOBHIX CTEHKaX CrenHaToHbie OKHA
\(H.,'H{ HHI”U\), OPHKPEIBAEAMBIE KONOKONbTalbiMH  KO3bBIDBKAMH
(puc. 71) nam pewerkamu (puc. 72) u cHabxeHHble HUIBTPYIO-
el odcwinkol. Detonnbie u KedezobeTonHble TpyObl COENH-

183



HAIOTCH MexXAy cofo# pacTpyGamMu HJM BIPHTEIK; B IOCJELHEM
cayuae, Bo M30exkaHue pacCTpoHCTBa BOA03a00pa Ha CTHIKAX,
PEKOMEHIYETCH TMPUMEHSTh HAJBHXKHBIC MY(DTH. B GeTOHHBIX
Tpy6ax MaJbiXx [JHAMCTPOB HAaJBHIKHBIC My(DTbl He mpHMe-
HSIIOTCST M AbIpuaThie OTBepPCTHS AN NpHeMa BOJBI HE AeaaloTcs
(B8 atom cayuyae GeToHHble TpyObl, aHAJIOTHYHO TOHYAPHBIM,
paGoOTaT CBOHMH CTHLIKAaMH).

UyryHHble TPYOBl MOTYT HMeTh DPasJuuHbIH AHaMeTp, OHH
JNOCTATOYHO MOPOYHBI M YHOGHB B ykJaagke. CoeIuHsalOTCH
YyyryHHble TPYOBl MeXay
coboit pactpybamu, a A
npueMa BOIbl CHAGXKaOT-
CSl IMEeJeBHAHBIMH OTBep-
CTHSIMH. )

Cnhrenyer oTMeTHTh, 4TO
cTaujapr Ha  JplpyaTele
Tpy6sl IIOKa He 'yCTaHo-
BJIEH.

IMpunuun onpenenenus
pasMepoB OTBEPCTHH, Lie-
nefl u peurerox B TpyOua-
ThIX BOgo3afopax aHajo-
ruueH ¢uiabTpam GypOBBLIX

Puc, 72, Tpy6a ¢ pemerxamu ckBaxun (cMm. ra. VI), a

non6op cocTasa GuUIbTPYyIO-
et OGCHITKH — KaMeHHO-ILeGeHYaTOMy THIly Bojo3afopa.

Hesasucumo or npumsitoro TtHna BogosaGopa (KaMeHHO-
mebeHyaThlli WM TpyOuaThil) BOJompUeMHas 4acTb MOCJeN-
Hero JoJikHa ObIThb THaTeJbHO H30JMpPOBaHA OT IIOBEPXHO-
CTHOTO 3arps3HeHUs IyTeM YKJalIKH Haj Heit BONOHeNpOHHIIAe-
MOTO 3KpaHa u3 MATOH ramubl (puc. 69 u 70).

Ias orBopa BoX, NpOGHIBTPOBABIIUXCH C MOBEPXHOCTH
3eMJIM, HaJ 3KPaHOM MHOrAa YKJIAaIbIBaeTCs TOHYApHBIH Jpe-
Hax (Ha BbicoTe 3—5 cM HAX SKpaHOM).

B npenenax BomooTsoisiiell (BOZONPOBOAHOI) 4aCTH BOJKO-
3afopa TPaHUIEHHOr0 THIA YKJIAABIBAIOTCH rayxue TpyGo (6e3
IBIpYATHIX OTBePCTHH M (UABTPYIOILER OGCHIIKH) € MpUMeHe-
HUEM COOTBETCTBYWOIIUX VIJNOTHEHUH B CThIKAx; A 3TOH
yacTu Jyulle ynoTpebasTh pacTpyOHble TpyGbl. B ocCTaJjbHOM
KOHCTPYKLIHST BOJOOTBOASIEH 4acTH B0oJ03a00pa aHaJOrduHa
BOJOIIpHEMHOH.

I'onyapusle, KepaMHKoBble, GeTOHHLE, Kele306eTOHHbIE H
yyryHHble TpyObl YKJambIBAIOTCS B TPAHIIEH HA ClelHajbHOE
OCHOBaHMe, THUM KOTODOrO OMNpeNesiseTCsi CBOHCTBAMHM TPYHTA
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H BecoM TpyG. B MIOTHRIX T'pYHTax TMpH YKJajiKe JETKHX TPyO
BO3MOXKHO OrPaHHYUTHCS MecuaHoweGeHOUHOl I0ArOTOBKOH
HaM TauHOGeTOoHHOH nojyuikofi. B Gonee caabbix rpyHTax
yCTpPauBaIOTCS JepeBfHHble CTeIakK¥h HIM  OCHOBAaNHe M3
Toutero 6erona,

[Tpu ykJaagke TsxKeJplX TpyO B OOBIUHBIX TPYHTAX TIpH\e-
HAIOT OCHOBAaHHE W3 Toulero OerToHa; B CIabbix Ke rpyHTax
IeNaloT CBaliHble paCTBEPKH HJH YIUHpeHHOe CCTOHHOE OCHO-
Banue (puc. 73).

B xaMenHo-me6eHouHbIX BOA03a00pax ClHeUHaIblibie OCHO-
RaHHS OGLIYHO HE HAeNAIOTCH; JHMLIb HHOrAA KaMeHHo-IIebeHoU-
HYI0 BBIKJIAAKY YKJa[AbiBalOT Ha C[JHMHOCETOHHYIO MNOAYIIKY.

2y 7 Ll

RN TIIIIIIIIIN

S B

Puc. 73. Ywnpennoe 6eTouHoe oCHOBaHue AJst BOAOCHOPHEIX TpyS

Ilpon3BoacTBO paGoT MO PhIThi0 TPAHIIEH BO MHOTHX CJY-
yagx Nesecoo0pasHo MEXaHH3UPOBATh, NPUMEHAS JJg  3TOH
LeJqH: a) B PHIXJBIX [PYHTAX TpaHllelHble 3KCKaBaTOPH,
6) B CKaMHCTHIX IPYHTaX — MHEBMATHYCCKHE YAapHbIC HHCTPY-
MeHTE! (0TGoHHble MOJOTKH) U B3pLIBIOM MeTO1 palorT.

Ilng mopbema mopoabl M CllyCKa TszKedeXx TPyG NpHMe-
HSIOT TPEHOTH C MNOJUCIacTaMu H JeleaxH.

Ilpn ycrpoficTBe TpaHIUefi B pBIXJIBIX TPyHTax GoJplief
YacThi0 He MPEACTABIAAETCS BO3MOXHBIM OOGOHTHCH 6e3 Bpe-
MEHHOIO KperJleHus crexHox Ttpauied. [Ipu rayGuHe TpaHilen
KO0 4 M B DBHIXJBIX, He Pa3XKHKEHHLIX TPYHTAX CJAEAYeT TIpH-
MEHATh OOLIYHOE TOPHU3OHTAJBHOE KpeTJaeHHe ¢ pPacCloOpKaMH;
HDH TeX e rJayOuHax TpaHIIeH, HO B CAa0biX, Pa3XKHKEHHbIX
TpyHTaxX HeoOXOXHMO NEPeXOaHTh Ha CTJIONIHOE BepTHKAJbHOe
Kpenjexue (HHOrZa H3 IUVHTOBAHHHIX XOCOK HIM GpycheB).
ITpn rayGuHe Tparumien 6oaee 4 M PeKOMCHIYETCS NPHMEHATD
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JBYX'bIDYCHOE KperlIeHue (BepTHKAMLHOE B HH2KHCH BOJOHACHI-
IEHHOH WacCTH H OPH3OHTATRHOE B BepXHEH 4YacTH TpaHUIEH).

B umenax ofecnedennss OGeCnpensiTCTBEHHOTO CTOKA BOAH
IPOXOAKY TpaHiiell peKoMEeHAyeTcss HayUHaTbh C BBIXOAHOI
yacTu BojAo3abopa, T. e. 0T BojocGopHore pesepsyapa. COpoc
BOAK OGBIYHO OCYLIECTBJIAETCS CAMOTEKOM; JHHIb B TOM CJy-
yae, Korjga mo VCJIOBHAM pedasedpa camMoTeuHbrt cOpoc HeBos-
MOXKEeH, MPHMEHSETCS BCIOOTIAUB, 178 UErO B KOHIE TpaHLIeH
yCcTpaupaercs 3yMnd M yCTaHaBJABaeTCH Hacoc 1Jf MepHOAH-
yeCKOH OTKAuKU M3 HEro BOBL

6) Tannepeiinoe BORO3a6oDpH

lannepefinple Bogo3afopsl paziensioTcs Ha COOGCTBEHHO
BOAOCOODHKEE rasjeped H BOXOCOOPHBIE LITOJBHHU.

BoapocGopuas rannepes yCTPAaHBAEeTCst OTKPHITHIM
(TpaHuielHbv) cnecobon, T. €. BHAayaJie BRIPHIBAETCS TpaHIesd,
Ha IHe KOTOPOH H Bo3poauTCa raanepes. [Io Bospejgennun raa-
JePeH U YyKJajJIKe QUILTPYIOUIeH 06CHIIKH TPAHLIES 3aCHTTAeTC s
CBEPXY MECTHBIM FPYHTOM € YCTPOIICTBOM BOJAOHENPOHULACMOT 0
sKkpana (HHOTZA M TOHYAPHOTO Npewaxa), aHaJOruMHO TpaH-
WeHHBIM Boao3abopaM.

ITo copic monepeyHoro ceueHHs BOAOCHOPHBEIC TalIepCH
OTJIHYAIOTCA ~2HAYUTEJBHBINM pazHoobpasueM — OT IPAMOYTOab-
HOll (Co €¢BOJOM) IO KpyrJo# HJIH OBOWIAJBHOH.

Pa3yeprr rasiepen g0/KHH 0feCreydHBaTh €€ NPOXCIH-
MOCTh KAaK MpPU DOPOH3BOACTBC padoT, Tak U IKCIIOATAUHH,
MPU 3TOM DEKGMEHIYETCS TIPHHHMATh: NPH NPAMOYTO.THHOI Wi
OBOHJANEHONI (popMax — BHICOTY He Menee 1,6 a U IIHPHHY
He MeHee 0,70 w, npu Kpyrao# Gopiie — MHUHUMAIBHLIN
nuamerp 1,0 .

BonocGopubie ramepen MOryT GbiTh BHIIOJHEHH H3 eCTe-
CTBEHHOTO KaMHfA, OeToHa, »KemaeszoberoHa, a MHOTAA H KHp-
nuua.

HepeBo B KauecTBe MaTepualia AJgs YCTPOUCTBA BOIO-
COOpHEIX TaJuiepell TPHMEHATh He CJeayer.

B npocrefiien coayudae, BanpuyMep npu 3KCmoaTtallid GoJ0-
HOCHOTO TOPH30HTA, NMPHYPOULHHOrO K CKaJIbHBIM TPelUHORA-
TBIM NOPOJAM, BOA0OCOOPHAS TasIepest MOKeT GhiTh BHIIOIHEHA
H3 KaMeHHOH KJaJAKU HaCyXo C LeMEeHTHOH MWITYKaTypKoH
TOJIbKO HHIKHEH ec yacTtH; B cjalbix nopojaax KJjajka npous-
BOIUTCH HA 1I€MEHTHOM pacTBOpe.

[annepen u3 xavieHHOH WJM KUPTHUHOH KAaTKH BO3MOXKHO
VCTPAHBATh JHMIWL IPH HaJHUUH B OCHOBAHMH TWIOTHBIX TpYH-
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TOB, HANpHUMED TIPH PaCHoJOKEHUM TdLIepcH Ha BOJOYITope;
HM  NPHAAIOT OOBIYHO IPAMOYIOAbHYH (OpMYy CO  CBOAOM
B TOTOJIKE.

HaunboJsec coBeplIeHHBIMH SBJAAIOTC OETOHHBIE H IKeJ1e30-
feToHHblE TaJJieped; UM HPUIAIOT KPYyTLayio HIH OBOHIAIBEVIO
dopMy (puc. 74).

IIpueM BoAb B ra/ulepeax M3 KaMclHOH WJIH KHPNHYHON
KJAaAKH OCYLISCTBJSCTCS yepe3 IUBbBI H MYCTCTH! B KJaalke (He
3amoJIHEHHbIE PAacTBOPOM) HJM UEPE3 CHelHa bHO yCTpaHpae-
Mble OKHAa W Huld; B Oe-

TOHHBIX H Xene300eTOHHbIX :% 78
ra;giepeax  AJas IpHeMa IS g{p
BOJABl YCTpauBarwTCa LIie- ; \‘ &
IHaJbHble OTBEPCTHs, OKHA NN\
UM Haild (aHalOTHYHO Ge- e

TCHHBIM Tpy0aM, WKJIaldbl-
BaeMbIM B TpyOuarhix
Bo03a0bopax).

B uwensx npeaotspa-
LIEHHs BBLIHOCA B raJuiepeio
MEJIKHX YacTWll U3 OKpYy-
KAWEero ee rpyHTa, ¢ 60-
KOB W <¢Bepxy (a uHOrjIa
H CHH3Y, HampHMCP, B CJy-
yae ycTPOHCTBA AHA raJuie-
pen B BOAOHOCHOM IHla-
cTe) jenaercd (puabTpyio
as  o0chinKa n‘pHuI-IIl‘Hn Puc. 74, Berorsasa BOJOcGopHas rai-
nonbopa coctaBa 370l 06- nepes CO CTOKOM BOIMW A0 CHENHANlb-
CBITMIKH, a TaK¥Ke Olpejene- HOMY JNOTKY
HUSI €€ pasMepoB (BbICOTH
M TOJILHUHBI CJI0EB) aHa JOTHYHbI TPAaHUIEAHBIN BOmO3abopaM.

Jna croka BoAbl Mo Aly rajgneped ycTpanBaercs O€TOH-
HbIi JIOTOK ¢ ofouMHaMH 110 €ro GopTam Aad yHoOcTBa
CCMOTPa W peMoHTa Boao3a0opa.

Bo wmmorux cayyasax Bo H30eKaHHe 3arpasHeHus BOAbI
IpH 3KCIJIoaTallid Bofo3afopa LesecoofpasHo AJs  CPoKa
BO/bI MPOKIAAbIBATE B IOAOUIBE TaJleper Crelnalibabie TpyOsl
(BramuBaembie B GeTOH).

OcHoBaune BogocGopHbIX ramjeped B OOBIUHBIX TpPYHTAX
JejacTcs M3 OeroHa; B c1al0blX, pa3sxHAKEHHbIX IpPYHTaXx,
YCTPAuBAOT CBA@HBIC POCTBEPKH.

BosooTtnoaaiias (BOgONpoBoiHAA) yacTh OOBIYHO YCTpaH-
BaeTcd B BHAE IVIYXOH ra/uIepeH.
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Crnoco6pr mpousBoncTBa paboT Mo pLITBIO Tpaulled A4
BOJOCOOPHKIX TaJepelf, a Takxe crloCOObl KpenJieHus TpaHIlel
B 00I[eM aHaJOTHUNBI TpanuicHHbIM Bonc3abopaM.

BopocGopHasg mTOoOAILHS B OTJHYEE OT TaJlepeu
MPOXOAUTCH TOJI3eMHBIM (TYHHeJbHBIM) crnocobor. Ocoben-
HOCTbIO BOAOCGOPHON INTONBHU SBJIACTCH OTCYTCTBHE (HIIb-
TPYIOUIero 3aMOJHEeHUS BHE NPeJIeNIoB €e BPEMEHHOTO KperJe-
HUs, B CHJY 3TOro Caia UITOJbHS MOMKET KalTHPOBATH TOJBKO
TOT BOMOHOCHBIH CJOH, B KOTOPOM OHAa MPOXCAHT HJIH C KO-
TOPHIM CONpPHKACALTCH.

B cKaJbHLIX TPEIHHOBATHIX MOPOAAX LITOJLHH MOXKHO MpO-
xonuth Ge3 kpemaenus. Ilpoxonka urronen B MATCKHX, MaJo-
VCTOHUUBBIX mopoldax TpeOveT MOCTAHOBKHM BPEMEHHOrO fepe-
BSFHHOTO Kpemenus. B nanpHefimeM mon 3aluroit 3T0r0 Kpe-
MICHUS YCTPAUBAETCSA MOCTosHIast o0mesika ToNpHH U3 6eToHA
Wi ene3obeToHa, MHOrAA U3 KAaMEHIoH WM KUPIHYHOH
KJaJKH.

Beronnas niam xenezobeToHIias ob6neIKa UITOSH SARISAETCA
HauboJsee copeplieHHON. POpABI H KOHCTPYKIIMM BOMOCOOPHBIX
mroJieH B obuieM aHaJoruuyHel rajepeaMm. Ilas ofecCneueHus
HCOOXOAHMBIX 3KCMJIOATAUHOHHBIX pa3Mepon (MUHHMaAbHBIC
3HAYEHUS KOTOPBLIX AHAJOTHUHBI TasiepesM) WTOJbHS IIPOXo-
Iurcst 0oablIAM CEUYeHHeM ¢ TakuM pacueroM, 4ToOBl B Hed
MOTJIa PasMecTUThCA Kaxk MocTosiHHas 00/enKa, Ttak H Qu/b-
Tpyiolag o6ChInKa.

IlpueM BOAE! IUTOJNBHEH W OTBOJL €€ AaHAJOTHYHHE TraJje-
pesiM.

B nengx 3aperyaupoBaHds CTOKa ToJ3eMHbIX BOJA H obecre-
yeHus GoJiee paBHOMEpHON BOMOOTAAYH BOAO3abopa HHOrAA
PUMEHSETCS CHoCcO0 NIMI030BAHMS ULITOJEH, YTO IOCTHraercs
YyCTPOHACTBOM IHJIO20BLIX ROPOT U 3aTBOPOB Ha yuacTkax pas-
BHUTHST POTOHENPOHHIIAEMbIX TNOPO/, B 3TOVM CJAVYAE BONA H3
MOANEPTOR YacTH WITOJABHH TIPOIYCKAETCH 4Yepe3 ILII03 Tipu
nomoiu tpybonposoja.

B) Kapuswm

Ksapussl fBIAI0TCA OPUTHHAMBHBIMU COOPYRKEHUAMH Ty3eM-
HOTO THMA, JOBOJILHO WIHPOKO pACHPOCTPAHEHHKIMU B MOJY-
MYyCTHIIHLIX (MAJOBOIHBIX) MECTHOCTAX INPEATOPHBIX pafioHoB
Cpenueit Asuu, 3axkankasea ¥ Mpawa. 3nece onu cnyxar ags
MOJYYEHHsT U CaMOTE4YHOTO BHIBOJIA BOJAB Ha MOBEPXHOCTD
3e Ul M3 ChaBHUTEJHLHO TAYOCKO 3a/eralolliuX BOJOHOCHLIX
ractoB. [IpH “noMOIIM KAPH30B YacTo yAAaeTCs NMOJYYHTh Tpe-
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Dyesoe KOJHYEeCTBO BOMBI M3  UOBOMHCHHDIX  TPELIHHOBETHA
[VIMH HJH TVIHH ¢ He6GOJbILUNAH MPOCI0MMH BO/IOHOCHBIX TIECKOB.

Kspus npeacraBiIseT COOOH psi LIAXTHHIX KO.OAUEB —
uypgos, TPOHAEHHBIX A0 BOACHOCHLIX [OPOJ, MEXIY KOTO-
PBIMH MOJ3EMHBIM (TyHHEIBHBIM) CIIOCODOL (ILITOJIBILMH M&aI0T0
CeyeHHsI) TPOXOIATCH BOJOCOOPHBIE Tajd’leped. B T)SE\IHOH
NpAaKTHKE CTPONTSNHCTBA KAPH3OD LIAXTIBIE KOIOMLbI 00LIUHO
BLITIOJAHAIOT, ¢ OJHOH CTOPOHBI, pOJib PA3BEAOUYHBIX LIYPQOB,
[IpH MOMOHIY KOTOPBIX BBIICHACTCA BOJLOHOCHOCTbL TIOPOA H
yCJaoBHa MX 3ageraius, H, C ApYroil d4epes HHX IIpo-
H3BOAHTCH MNOAbeM MOpPO.Abl, BBIHKMAEMOH IIpH TNPOXOJKe
IUTOJBHE M, B Cjyuae HagoGHOCTH, CIyCK KPENexHOro mMarte-
puana. Buiecre ¢ TeM 53TH KOJOAIBI, paclioJjaraeMble OOBIYHO

P
// -

Do 3/777//////7? 2

VW/ ////Z/7 ///’/

Puc. 75. Kapus

Ha paccTosdHuu OT 5 po 50 i apyr or Apyra (B 3QBHCHMOCTH
OT YCTOHYHBOCTH TOPOA, T. €. Yel ycroiiuniBee HGPOABI, TeM
pexke), OJHOBPEMECHHO CJy»KAT H UeJsM BEITHJAANHH BOLO-
3abopa (rmybHHA KOJIOALEB yacTo AoXoAuT A0 50 s H Goree).
[IpakTukOfi yCTaHOBJEH CJAEAYIOLIHI MOPSACK OCYLIECTB/ICHHS
KApu30B: CHauana IPOXOAST KOJOAULI-WYphB, a 3aTeM o
EBISICHEHHH TIPH IIOMOLIH MX TOJOXKEHHS BOJOHOCHBIX MOPOJ,
MEXKIY KOJIOAUAMH MNMPOH3BOIAT MPOXOAKY BOHOCOOPHBIX [ald-
Jdepefl. 'asiepelo pacrogarawt Takuy 00pascM, 4TOOB OnA
OJ1I0H CBOEIl MOJIOBHHON BXOIMJAA B BOJIOHNOCHEIE CJ0H H Kail-
THpoBata ero (ydactox b —0), a n)\}rou npoxoauaa Gbl
B BOJOHempoHuLaeMblx nopciax (yuactok A—bB) H  cay-
UAA TYTAMH BLIXOQla KANTRPOBALHO] BO,lbI Ha JHEeBHYIO
noBepxuoCTs (puc. 75). Takum o6paszom Ha yuactke 5—B
rajiepes J0JKHA SBAAIBCH Bolxoupnmmon YaCTBIO BOJO3A-
dopa (T. e. JO/KHA GBITH cliad:KeHa COOTBETCTBYIOMHUMH BOIO-
MPUEMHBIMH OTBEPCTHAMH U (QuALTPYIouicii o6ChnKoil), a Ha
yyacTke A — B BbIOJESTH TOABKO BOJOOTBOAAILYIO POJib
(T. e. moakHA OBITh Iayxoil).

B rysemHO#l npakTukKe B YCTOHUMBLIX TIOPOAX KpemeHHe
LITOJIEH B KspH3ax He J(€J]aeTrcs; B o0BauBaloUiMXxcs Ke Nopo-
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JldX TIPMMCHSHCTCS JepeBSHHOE KpCIVICHME CHJOLIHBIMHU BSI3aH-
HbIMH paMayp mpd pbicote Hx 1,0—1,2 % u wupune 0,5—0,6 .
STH pa3Mephl iIBHO HEICCTZTOUHBI, TAK KAK HE Y OBJETBOPAIOT
YyCIOBHSIM NPGXOAHMOCTH IITOJILHH, a Take HeC CO37aloT
BO3MOXKHOCTH /ISl YCTPOHCTBA MOCTOSMHBIX 000K U HpHMe-
HeHUS (QUIBTPYIOUIUX 00CHITOK.

B coBpedMeHHbIX YCJHOBHAX IITOJbHH H KOJOAIB B KsIpH3ax
1e1eCo00pa3Ho KOHCTPYKTUBHO OQOpMJIsTh aHAJOTHYHO OIH-
CaHHBIM BbIIe COOPYKEHHSM, T. €. COOTBETCTEEIIHO BOAOCGOp-
HbIM  IHTOJIBHSM M IAXTHbIM Kosomnam. Crenyer Takxe
pPEKOMEH/I0BaTb TPOH3BOAHTBH MNpeBapUTENbHYI)  pa3BeIKy
BOJLIOHOCHOCTH MOPOJ He MpPH HOMOLIH KOJoAleB-wypdos, a
OOUIeNPHHATEIM MeTOLOM (T. e. OypeHue).

Hst obecnieyeHHs: CaMOTEYHOTO OTBOJIA BOILbI CTPOUTEIbCTBO
Ksipu3a CJeAyeT HAaUHHATh C BBIXOJHOI yacTH. B Tex Xe cay-
4asgx, Korja paboTel MO YCTPOHCTBY KsipH3a MOJIKHBI MPOBO-
JHUTHCST OJHOBDEMCIHO MO BCeH ero NJHHE UM XKe HaUHHAIOTCS
¢ BOTOIIPHEMHOH 4aCTH, CJACAYET MPHMEHSITh BOLOOTJIHB; BOJO-
OTJIMB MoOXer ObIThb OCYU(eCTBJICH MpH NOMCLIM 6agbd HJM
HaCoCOB 4epe3 WIAaXTHBIC KoJoAlbl. Beixoa ksipuza (ero yctbe)
oGleqpIBaeTCa B BHAe BoxocOOpHOro pesepsyapa (Kamepht).

r) CMOTpPpOBBIEC KOJNOAUL U BOLOCOBOpPHBE
pesepnyaph

st ocMoTpa, BEHTHASUMH H PEeMOHTA ICPH3OHTAJbHBIX
BOJ03a00pOB yCTpauBatOTCsl CMOTPOBBIE KOJOMALbLI, KOTODbIE
CJeAVeT pacrnojsarats B Bojao3abopax Tpanuiefilol'o THHA yepes
Kexabvie 50—75 x, B Bopo3abopax raJ/ulepedHoro THMA udepes
Kaxkanie 100—150 .

Kpoue Toro, cMoTpoBblie KOIOALBL AOTKHbBI ObITh YCTPOEHBI
Ha KaxXJOM H3MelleHHH HalpaBJcHHs Bojo3abopa B TIaHe,
Ha Bcex meperubax npoduiasa U B MeCTaX YCTpoiicTBa mneperna-
J0B, a TakKxke B Hauda/je Bojpo3adopa (B BepxHed ero 4acTH).
B ksipusax HeT HajoOOHOCTH B CIeUHAaJbHOM yCTpPOHICTBE CMO-
TPOBBLIX KOJOALEB, TaKk KAaK HX pO.Jb MOTYT BbHIOJIHSITH LIAXT-
Hble KOJIOJAIbI, pacroJaraemble Ha CpaBHUTEIbHO HEOOUbUIMX
PACCTOSIHUAX APYT OT APyra.

B Bopxo3afopax TpaHLUISHHOIO THUMa CMOTPOBBHIE KOJIOAIhI
A1e1a10TCsl Kpyriaol (opybl, 0OOBYHO M3 OCTOHHBIX HMJIH 2Ke1e30-
C2TOHHBIX KOJell.

CaloTpoBble KOJOAIBl YCTPAUBAIOTCS H H3 KAMEHHOH H.IH
KHPIHUIHOI KJaJKH Ha IEMCHTHOM pDacTBOpe HJH XKe H3 Kepa-
MHKOBBIX KOJiel; JepeBOo [AJs1 3TOH Le/jd MNPHMEHATb He CJe-
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dyer. Bayrpensnil gHaserp KodoAIes TPANIMACTCS paBlbIM
0,75—1,00 4

HesaBucnvo o1 marepuana, ynorpedasieMoro Ha CTEHKH
Kosojitia, TNOCACAHHH CHadKaeTCsd OCTOLHLIM  HIM  K0.Ie30-
GetonabiMm mHuuieM. Bo nzbexanuc ORICTPOTO 3anieius KOJIO/-
eB ConpsixeHue B HUX TpyO PCKOMEHAYeTCH OCYIICCTBAATH
py ToMOINM OCTOHHBIX JIOTKOB, T. €. TIPHMEHHATh JOTKOBIi
THI KOJOIEB.

B Bojo03a6opax raJIepeHHOr0 THHA CMOTPOBBIE KOJOLIL b
MOTYT YCTpPauBathCd KaK KPYyTJioH, Tak H KGAIpaTHOIH ¢opabi:
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Puc. 76. BoiocOuprbfl pe3cpByap:
1~ 71py6a, nOXBOINLIAA BO1Y M3 BoAOoNpHEMHON wuacTa
B0J03a00Pu; £ - | a300pHad TpyO0a; 8 — cnyckHbie TPyOo;
4 — KaHaAEsAMOHHKE TpyOdL; 5 — mepeadBHad TpyOa;
6 — BeHTH.sf:(M0HuAs Tpyoa; 7 -— J0rox; 8 — nepesisHag
CicHKa-B0J0C U

BBIIOJHAIOTCA OHH H3 TeX »Ke MaTepHasjoB, uTo M TaJliepex
WIH ITOJbHU. Pasiyepsl KOJI0AIeB ONperessioTCa KOHCTPYK-
L{ell W pasMepary rajieped HJHM IITOJICH, C KOTOPbIMH OHH
COTIPSATatOTCH.

Ilpn ycTpoHcTBe CMOTPOBBIX KOJIOLEB CJAenyeT NpHHEMATD
\iepbl MO TpeJOoXpaHeHHio Bofo3afopa OT MOBEPXHOCTHOIO
3arps3HCHUA. [IJf 3TOTO BepX KOJOALEB JOJKEH BO3BbILIATHCA
He MeHec uem Ha 0,25 4 Haj MOBEPXHOCTLIO 3€MJH, & BOKPYT
HUX JOJzKeH ObiTh YJOMXKEH BOJIOHENpPOHMIaerbld ¢Joi (M3
MATOI TJIdHbI) U CHeJaHa OTMOCTKA,
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Kpoye T0T0, CaOoTpOBhiE KOJIO0AUBI He JOJKHBL 3ATOMIATECH
MaBOAOYHBIMH BOAAMM pek. B CMOTPOBBIX KOJOALAX Heobxo-
JMMO HOCTABUTh BEHTH.SILLMOHHBIE TPYObI-KOJOHKH C BBIBOILOM
HX Ha TMOBEPXHOCTh 3eMJM He MeHblle yeM Ha 2,5—3,0 u #u
C YCTPOHCTBOM TPC/LOXpaHHTEJbHbIX KphIIICK.

Kaxnapil ropusoHTasbHbId BOJ03a00p 3aKaHUMBAETCH BOJLO-
cOOpHBIM pe3depBYyapoM, B KOTOpbIH Boja IOCTyNdeT camorTe-
KOM; H3 pesepsyapa B BOAOpa30OpHbIE YCTPOHCTBA BOAA MOXKeT
MOAABATLCA WJAH TaKXKe CaMOTEKOM HJIH 2Ke M[pH NOMOILH
11aCOCOB.

BonocGopHbie pesepByapbl Npu HeGoJbUIOM 3arayCJieHuH
HX B 3eMJi0 (Ao 5—6 M) ycTpauBalOTCsd KBajpaTHOH HUJH
NpsAMOYrojbHOH (pOpMbl, a MpH OOJBIHOM 3aryiyGJieHuH — Kpyr-
JoH. PasMeprl ux omnpegessniorcsi ae0UTOM Bojgo3abopa U Tpe-
6yemoll BesuuHHOH BojpoOpasbopa.

BonocOopHble pesepByaphl BLINOJHSIOTCS M3 GeTOHA HJH
Kesie300eToHa, HHOMJA OHM YCTPAUBAIOTCS H3 KAMEHHOH WJIH
KHPIIMYHOH KJI4JIKH Ha LeMEHTHOM pacTBope.

O6biuHO BOlOCOOpHBIE pe3epByapnl HAeJSITCS Ha jJBe YacTH
(puc. 76), u3 KOTOpHIX MepBast 4acTh, NMPUMBIKaOIlasi K BOJLO-
3a60py, CJAYXKUT I OCaXKJEeHHsl B3BellleHHbIX B BOJE YaCTHH,
a BTOpasl — JJis1 pasMelleHdss BOJOpa36OpHBIX YCTPOUCTB HIM
HacocoB. [lng pasmenieHus BcachiBaloHIuX TpyD, a TaKxKe 0ca-
XKJeHUs B3BEUICHHBIX B BOJE UacTHIl, HU3 pe3epByapa pacnoJa-
raerca Ha 1,0—1,0 & HuXKe MOAOUIBBI TPAHLIEHW HJM rasjiepeq.

[Ipn nmansix pedurax B0J03a60pa W OTCYTCTBHH HEOOXO[H-
MOCTH B OCaXJleHHH B3BELIEHHBLIX YaCTHI[ JeseHue eojocbop-
HOro pescpByapa Ha 4acTH He NPOM3BOAMUTCS.

3. TpaccupoBaHHe ropuU30HTANbHBIX BO103200poB

Fopusouransusie Bojno3abophl  Haubosee uacToO yCTpaH-
BAIOTCSI HAa KOPEHHbIX CKJIOHAX; KaK MNpaBUJIO, OHU pacmoJa-
ralTCcsi HOPMaJibHO K JBHXKEHHMIO TOA3eMHBIX BOJ, OOBIYHO
B BHJe BBITSIHYTOH IO NpOCTHpPaHHIO MOTOKAa OJHOH CIIOIIHOH
HJIM HECKOJBKKX HpepbiBUCTBIX JHHuB. Cjaefyer ojiHaKo OTMe-
THTb, YTO He BCerja Le/eco00pasHo pa3BHBaTh TOPH30HTAJb-
Hbi Bof03200p Mo OAHOIT JHHUH: uHorAa Gosee yaob6HO N
SKOHOMHUYHO TOCTPOUTh BOA03a00p, COCTOSIUIMHA M3 OT/HAEJbHbBIX
yU4aCTKOB, pacloiOKeHHbIX B Haubojee 61aronpusiTHLIX
B TUApOTeosOTHYCCKON OTHOUIGHHH MeCTaX H OO0beJUHCeHHBIX
B OOIYIO CHCTEMY MpPH MOMOIIH BOAOOTBOASAIIUX (BOLOIPOBOL-
HBbIX) JHHUH, [OOABOAAHINX BOAY B €JHHBII BOLOCOOCPHBI
pesepByap (puc. 77).
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B Kspuszax, yCTpaHBaeMbiX B IIpeITropbaAx, Jilkds BOL03d-
6opa pacnoJsaraetcss HoOpMaJpHO K CKJIoHY, T. C. MO MOTOKY
noA3eMubix BoJA. [lpu 3anoxeHun BOJ03a60pOL HA BOAOPa3-
JeJbHBIX Y4YacTKaX HJH HAa yyacTKaxX ¢ 3aMelTeHHbIM JIBHIKe-
HHeM II0J3eMHLIX BOJ, HalpaBJeHHe B0103a00PHBIX JIHHHIL
MOMXeT OblTb HPHHATO JHOOBIM, YIOOHBIM JJs [POH3BOACTBA
pabor.

Ilpy HCHOMB3OBAaHWUM  (PHIABTPANHOHHLIX BOJ  OTKPBITHIX
BOMOEMOB BO3MOXKHBI CAEAYIOUIHE CXEMbl PaCIOJIOKEHUsT BOAO-
3a60poB:
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vyacmsu Bo003adopa peyeﬁﬁyap
BodoamBodauue —— Hanpalnequs
nuHyy Bodvsadooa cmoka 8odvi

Puc, 77, Cxema pacmonoxeHHs TDYyNmOBOTO TODH3OHTalb-
Hora BORo3abopa

a) fapannebHo GeperoBOf JIMHMHM BOJOEMa, TaK Ha3biBae-
MBI <«HPHDPYCJOBbIE» B0J03a00pbl (HENpaBUJIbHO HA3bIBAEMBIC
HHOTJa <«HHQUIbTPALHOHHBIMH» B0J03aGopaMHu);

6) moj pyc/aoM BOROEMA, TAK HA3bIBaeMBble «I10APYCJOBbIE»
Bo103a60pHI.

Crnefyer mnoOguYepKHYThb, YTO BO3MOXKHOCTb HCHOJIb30BAHUA
GUNbTPALHOHHBIX BOJ AJs1 XO3sMCTBeHHO-THTHEBHIX LleJield
IoskHa ObITh OGOCHOBaHA, B KaXXJAOM KOHKDeTHOM cCJjydae
M COrjiacoBaHa ¢ OpraHaMH CaHHTApHOH HHCIIeKIIHH.

Kak yxke ykasbiBasocp Beillle, CONpsxKeHHe OTAEJbHBIX
JIMHHH IOPH3OHTAJbHOrO BOR03200pa B MJaHe OCYUIECTBJsIeTCH
B CMOTPOBBIX KOJIOAIdX, NpUHYCM B rasiiepedHbnlx BOJ03a-
Gopax 3TO CcOlpsKeHHe HeoO6XOAMMO JejaTb MoJ YIJIOM,
OJIM3KOM K [IpIMOMY.

I'opusonraneHoMy Bopo3afopy, NpHAAETCs YKJOH, Hampa-
BJICHHBIH K BOJNOCOOPHOMY pesepByapy. YKJOHBI clienyer Tpac-
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CHpOBAThL TOXHM 00P&20M, YTOOBl CKOPOCTH JABHIKCHES BOIbI
1i0 HANP&EBJICHMIO K pC3CPBYApy BO3pacTasiv, UTO INPeaoXpa-
1fgeT BOA03a00p OT 3aMJsieHHST HAHOCAMH 3a CYET BbITIA/IeITUs
B3BELIGHHBIX E BOJE 4aCTHIL; IPH 3TOM ocoB0e 3HaUeHHEe HMelT
MHHHMAJbUDLIE YK.IOHbI. YKJAOHBI YCTaHaBJHBAIOTCS T'WApaB/IH-
yeckHM pacuetoM (ci. raaBy XI). B kauecrtBe opuentupa mph
TPpaCCHPOBAHUM  TOPH3OHTAJbHBIX B0103a60pPOB  BO3MOKHO
pEKOMEHIOBATh  HHUKeCJeLYIoUlHe 3HAUYCeHHS MHHMMaJbHBIX
YKJIOHOB:
4) ANA KarCHHO-HIEOGEHOYHHWY BOA03260pOB Jyj, = 0,01

6) . e TPyOGUATHX » Jin = 0,002
B) . »  TannepedAbx » Jmin = 0,000

Ykjolib, HavcuaeMmble W3 I'HAPABJHUYECKHX YCJOBHH (a8 JJst
wToJleH W M3  YCJOBUH Tnpou3pBoacTBa palboT — OTKATKH
IpyHTa TIpH NPOXGAKE), AOLKHBI OBITh COrJacoBalibl ¢ MOL-
HOCTBIO M TiaJ(cHHeM BOJOHOCHBIX I1acTOB C TeM, 4ToOH
IOpH3CHTAa LN Bojno3aGop Mor Ol Gosgee 3(PQeKTHBHO BHI-
NOJHATL TNepexraT NoA3eMHbIX BoA. Ecau Bopoymop, MOACTU-
JAIOUIUMH BOJOHOCHBIM TJIacT, HMeeT GoJblIoe MNajelide, TO
B HEKOTOpHIX Cayuasx LejgecoobpasHo AJA NOJyueHHs HaH-
Gogbuiero s¢gdexkra mpubGerath K - yCTpoHcTBY Mepenajos,
MpUypoYyHBasl UX K CMOTPOBLIM KOJIOALAM.

Ilpn 3anoxenun pHa BoJo3zafopa B CaMOM BOJOHOCHOM
MJjiacTe TPACCHPOBAHHE 3HAUYUTENBHO 06Jeryaercss # BHIGOD
yKkJoia olpefesisieTcd TOJAbKO [HIPABIUYECKBMH yCIOBHSIMH.

IF'masa XI

PACYETHI TOPH3OHTAJILHBIX BOJLO3ABOPOB

1. I'maporeosiornueckde pacuernl

uaporeosoruyeckue pacCyeThi TOPH3OHTATBHBIX BOXO2a-
6opoB MOXKHO CBECTH K pacuery;

a) oauHouHo pabGorawiliero  (HeB3aHMOAEHCTBYIOULETO)
5oj03a00pa, PacluIOMEHHOTO HOPMaTbHO ABHKEHHIO MOTOKa
MOA3EMHbIX BOJ, TPH HX MOCTYIVIEHHH ¢ OAHOI CTODOHB,

6) onuHOoyHo paBoramlouiero BoA03abopa, paCMoI0XKEeHHOIo
[0 TEYPHHIO TOTOKA, IPH ABYXCTOpPOHIIEM OOBIMHO CHMMETpHY-
HOM TOCTYIJIEHHH BOJbI;

B) oAMHOYHO paGoraloulero Bogo3abopa, paciloJOKelHOro
BOMH3H BOJOeMa, OOLIYHO napaliiesibio ero  Oeperoeoit
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JAHHH, TakzKe Tpu JABYXCTOPGHHEM, HO HECHMAETPUUYHOM To-
CTYMJIEHHH BOJAbl (MIOA3€MHBIX BOJ CO CTOPOHBI BOJOpa3jaena
U (PUIbTPALHOHHBLIX BOJ CO CTOPOUBl BOROEMA);

r) TOJApPYCJOBOrO BOAO3aGopa MpH BEPTHKAALHOH CXene
JIBHXKEHHUST BOAbl (CBEpXy BHHU3).

B saBucumocTu OT YCJOBHI -3aJ103KE€HHS B0O103200POB IO
OTHOLUEHHIO K BOZOYMOPY, pasiHyaloT BOR03a6Opbl «CORep-
IIeHHbIE», CBOHM OCHOBAaHHEM JleKalijue Ha BOJOyIope,
H BOJ03a60pbl «HECOBEpILUEHHbIE», He JOCTHIalOUiMe BOAO-
yropa.

Kpome Toro, Ha MeTORHKY THJPOre0JOTHYECKOro pacuera
BOJ03a6opa BeCbMa CYLIECTBEHHO BJHUSET XapakTep ABHKEHHUSA
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’A., - : "':. ' l- ' : ,‘._.,\:’..o

SRR SR PR SLERRNG Lot

NV LRI R, A A

TR SRR TR = SO

I 7/7777?7&;27/7’ )f?f’/‘?)’?‘//’/??/‘/‘*?”
e e o —R x_

Puc. 78. Cxema npHTOKA BOAB K TOPH30HTANAbHOMY
coBepLIeHHOMY BOAn3abGopy (mo Hwomwou)

NOA3eMHbIX BOA (JlaMHHapHbIE MaM TypOyJieHTHHIH), onpeae-
JI9eMbIH, TJIaBHLIM 00pa3oM, CTPYKTYPOH BOMOHOCHBIX MNOPOZ
(3epHHCTBIE H TPEINUHOBATBIE MOPOJbl) M THAPABIHUECKHM
rpajHeHToM IOTOKa. IIpakTHYeCKH CUYHTAIOT, 4YTO BO BCEX
3EDHHCTLIX H MEJIKOTPEILHHOBATHIX IOPOAAX HMCET MEeCTO
JIAMMHApHOe IBH)KEHME H B OCHOBY pacueTa IIPUTOKa BOZAM
K BOJ03a0opy NpHHMMAIOT 3aKOH JlapcH, a B KPYIHO-TPeliH-
HOBATbIX NOPOAAX — TypOYyJIeHTHOE JBHIKEHHE M PACyCT BeAyT,
HCIOJIb3ysi ocHOBHYIO (opyyay [esw.

Pacuer mnpuTOKa BOALI K IOPH3OHTAJbHBIM BOJ03abopai
B YCJOBHAX MOTOKA MPeACTaBJsIeT HCKJIOUNHTEIBHO CJOKHYIO
3ajady, Ao CHX NOpP HOCTAaTOYHO YAOBJIETBOPHTE]IbHO He pas-
pelieHHy0. B nmpakTuke npHMeHSoT (GOopMYJbl, NpeiloKeHHbe
pasJMYHBIMH aBTOPaMH JAJA ONpefesieHUs MPHTOKA BOIDL
K TOpH30HTaJpHbIM Boao3abopam, paGOTaOU{HM B YCJOBHAX
BacceliHa NMOA3eMHBIX BOJ HeorpaHirueHHo GoJbulOro pasMepa.

He 3apaBasicb ucuepnblBaiowiuM pas3dopov BCEX IHMEI-
IHXCS (POPMYJI, HHXKe MOMbITaeMCs, Ha OCHOBE NIPOBEPKH pPAJ1a
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(bopMyn Ha 3KCIEpUMEHTAJbHOM  MaTepuaJje, I0JYyYeHHOM
aBTopoM B Jabopatopuu Hiucrutyra Boxreo, mnpoaHamaush-
poBaTh 3TU (POPMYJbl C TOYKH 3peyHs IPAKTHYCCKOro MpHMe-
HeHHsl UX JAJs pacyeTa IOPHM3OHTAJBHBIX B0J03a00pOB, HCMO/b-
3yeMblX B NpakTHKe BOJ0CHaCXKeHHSI.

Je6uT ropH3oHTAJIBHOTO COBepuientoro Bofo3abopa 3a-
JOXKEHHOT0 B 3epHHCTBIX MOPOAax (pHc. 78), Mmpu TIPHTOKE
BOABI C OJHOII CTOPOHBI MOXKET OBbITb ONpELeNCH Mo ofuiens-
BeCTHOH ¢hoprysne JlonioH:

h2
Q=uTZ", (94)

rae / — pamtta BOyo3adopa;

k — KO3)HUHeHT PUAbTPALUU TIOPOA;

H — MouiHocth BOAOHOCHOIO CJOs;

h — ray6una HanoJsHenusi Bogo3abopa BOJOH;

R — panuyc peictsus Bojo3abopa.

Ilpu nocrtynienun BOABI B B0J03a6Op C ABYX CTOPOH Je-
6ut ero, ompefessieMbli o ¢opmyne (94), ynsanBaercs.

IMonsiTku Jpyrux asropos (Jlembke, Jliorepa, Hommna
¥ Ap.) pgath Golee TOYHOE pelleHHe TOH XKe 3axayn
B KOHEYHOM CcueTe INPHBOIAT K OCHOBHOH topMmyJtie ILIOMIOH.

He6uT ropH3oHTaNbHOrO COBeplLIieHHOro BOmo3abopa, 3ano-
JKEHHOTO0 B TPeH[MHOBATHIX MMOpOJAX NPH MPHTOKe € OJHOH
CTOpPOHH, MOKeT ObiTb omnpefeseH Mo QopMyse KpacHonoJb-

CKOTO:
— k. l/ Ha:.’fi . 95)

Ilpu nputoKe BOABI C ABYX CTOPOH HeOUT, olpefesieHHbIH
no ¢opmyse (95), yaBansaercs.

Paccmorperne Bonpoca O JIBHXKEHHH BOABLI K TIOPH30H-
TaJbHBIM HeCOBepUIeHHHIM BOJO3abopan BCTpeyaerca elle
B Tpylde npod. Jliorepa «BomocnaOxxkeHHe ropoaoB», TAe HM
BHIBOMSITCS YpPaBHEHHs: TPUTOKA BOMH K 3TOr0 THIA BOHO3a-
G6opam npy paboTe HMX KaK B ycJoBUAX OaccefiHa, TakK H IIo-
ToKa. Oanako noJyueHHsle npod. JliorepoMm ypaBHeHHS npak-
THYECKOrO TNpHMeHeHHsT He IOJy4H/JIH, MOCKOJbKY OHH He
JOBelleHbl 0 PacUeTHOro BHIA.

[Tpod. A. H. Koctsakos [25] peinaer 3amauy ABYXCTODOH-
Hero TIPUTOKa BOABI K JpeHaM, 3aJI0XKEHHbIM B BOJOHOCHOM
CJloe HeorpaHHYeHHOW MOUIHOCTH (T. €. mpu OGeCKOHe4HO TJy-
GOKOM 3aJsleTaHHH . BOLOYIOPA), HCXOAR H3 IpelloJoxkeHHs,
YTO IIOBEPXHOCTH PaBHOIrO Hamopa, IpefcTaslsioniue CoGoH
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JKMBOe CeyeHHe TIOTOKa, MPHOJHKAIOTCS K  OKPYXKHOCTSIM
(puc. 79).B coorBercTBUU ¢ 3THM OH nojdyuaer GopMynRy ass
ONIpe/IeJIEHHA TIPUTOKA BOJHK B JAPeHY AJIMHOH / ¢ JBYX CTOPOH:

Q= 21, (96)

I[1 — rny6una norpyxedusi APeHbl B BOJOHOCHBIH CJIOH;

ro — paguyc ApeHbl.

Hns caydas OXHOCTOPOHHErO MPHTOKA BOJbI B JIpeHy ne-
6ut, mopcuutaHunil no dopmyne (96), momkeH OHTL YMeHb-
uieH B JiBa pasa.

dopmyna (96) asnaserca npubIMMKEHHOH, TaK KakK B Jeld-
CTBHTEJbHOCTH [OBEPXHOCTH PAaBHOrO HAMNOpa, KakK MOKaszajk

[ P S
- N

e T A ey
— X fjuruy pablies- -
HonopE - - s

Puc. 79. Cxema npurtoka BOAM K LpeHe npu rayGoKom 3aie-
raudd Boroynopa {no Kocrikosy)

J1aGOPaTOPHLIC ONBITHL, HMEIOT HE KPYropyio, a HEeCKOJLKO IpH-
WHocHyTYio (opMmy. Hecmorpst Ha ykasaHHble HeZOCTATKH,
popmyna Kocrskosa Bhmoase 3acayikenio Bouwia B HaIIy
JADEHAXHYI0 NPaKTHKY.

Hpyrue Gosee TOuHBIe (rHApONEXaHHYeCKHe) pellleHUs TOil
xe 3amaun (npod. B. B. Bemcpuukona [13], E. JI. XoMos-
cko#t, C. ®. ApepbsiHoBa M Jp.) HE MOTYT OHITh MOKA HCMOJb-
30Babbl AJf OPAKTHYECKHX DaCyeToB, TaK KaK OHH He JoBe-
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Ierbl g0 pacueTtHoro BHaa (Beneprukosa m XomoBcKofl) uan
JKe TPOMO3JIKH U cloxkHB (ABepnsiHOBa).

s pacuera ropusoHTaJbHOrO Bopo3aGopa, TaKKe 3a-
JIOKEHHOI'0 B BOJOHOCHOM MJ1acTe HEOrPAHMYEHHOH MOUIHOCTH,
HO B CJyuyae NpHypOUYeHHOCTH MO3eMHBIX BOJ K TPEHIHHOBATHIM
nopofaM pacyeTHbix ¢GopMmya He uMeercs. OnHAKO IpHOIHIKEH-
HOE pellleHHe 3TOH 3amaui MoKeT OHTh MOJYYEHO MyTeM
KOMOHHHDPOBAHHOIO MCIOJib30BaHus  (opmyant KpacHomosb-
CKOro H pacuetrHoii cxemnl npo¢. Kocrsakosa.

Jis 3TOro noToK TON3eMHBIX BOJ, TepeXBaThiBaeMLIX
OJMHOUYHOH JpEeHOH, 3aJ0KEeHHOH B BOJOHOCHOM IIacTe He-
OTpalHueHHOH MOLIHOCTH, YCJOBHO pasbuBaeM Ha JBe 30HBI
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Puc, §0. Cxema mpuTOKa BOALT K APEHE B TPEUHHOBATHIX
nopoxax npH rayGoKOM 3aieraHud BoLOyMopa

(puc. 80) u pacuer HpUTCKa BOJABl B ApPEHY BeleM OTIeJIbHO
AJIsE KaxKA0H 30HBI, NIpHUeM pasjesdoulas 3TH 30Hbl JIMHHS
C/l (mpoxojnsilas uepe3 HEHTP JApPeHbl) YCAOBHO MpPHHHMaeTcs
HaMd 3a BOLOYIOD.

Torpa nas onpepenedus me6ura ApeHbl W3 MepBOH (Bepx-
Hefl) 30HK MOXeT ObiTh InpHMeHeHa Qopmyna KpacHonoss-
ckoro (95) ¢ monpaBkoi Ha ABYXCTOPOHHNIH NPHTOK BOZABI.

YpaBueHHe TIpHTOKA BOJAB B JpeHy C JABYX CTOPOH H3
BTOPOH (HHKHell) 30HB MOXeT OblThb BLIBEJEHO TO aHaJOTHH

¢ ypaBHenueMm mnpod. KocTsakosa, npuHuMas mpu 3TOM a::.—;-

U CuMTas, 4TO JBUKeHHe BOAK mnojukuHsiercsi sakoHy Illesn.
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QuanTpyonlas MNOBCPXHOCTL MNPH  JABYXCTCPOIHCT cxeme
NPUTOKA BOABI K JApPEHe:

o = Zax,

™

rpe g=— 5

Kosnuectso Boabl, MOCTymaioulee B APEHY C JBYX CTOPOH
13 BTOpoil 20HBI, Ha | noe. M ee nanHbl Oyjaer:

oy — ay. 97
q = vo = 2akx ~ (37

Ilponnterpuposas ypasnenue (97) B mpelenax OT X =To
40 x==R u oT y==0 Ao y=Hi, noayuae:

g = 2ak o iy o+ (98)
7 R
. 1
WJH, [peHeOperas BeJUUHHOMN 7 BBUAY €€ MaJocTH, (op-

ayay (98) mpuBonuM K BHAY:
g =2ek VHr, (99)

Torra must onpesgcaenust o6uiero gebuta JpeHbl AJHHOMN
[ TpH TPUTOKE BOABl C ABYX CTOPCH MOAyUYaeM CJICAYIOHIYIO
(bopmyJy:

Q=26 B a1y (iC0)

Tlpu nputoke BOABI € OAHOW CTOPOHBI TeOGHT, ONpeleCH-
Hotii o ¢opayae (100), 1okeH ObITh yMeHbIed B Apa pasa.

Huas  ciayuass 3a7J0KeHHd TOPU3OHraNbHBIX BoAo3200pon
P BCAOHOCHOM CJ/I0€ OTPAHHYCHHOH MOIIHOCTH MMeCTCd psii
npubankeHunix penfenuit (axaa. JI. C. JlefiGensona [27],
B. C. Kozmosa [24], P. P. Uyraesa u ap.).

Qopryast  JleiiGenscHa wHe aoryT ObiTb  HCNOIL3CBAHB
BBUAY HX OLIHOOUHON CTPYKTYPoLl. AHaJk3 UX MOKAa3biBaeT, UTO
NpH 3aJ0KEHHH rajieped Ha YPOBHC HE{IOilIKeHiolo TopH-
30HTa MOJA3eMHbIX BOJ, KOrjga siBHO He OyJAeT NPHUTOoKa BOb
B ramuacpeio, no ¢gopayaan JleiiGensoHa nebuT He paBen HYJIO.

Gopyysna Kosnosa HeZOCTAaTOYHO TOUHA M OTJHYACTCS
3HAYUTEIbHOH T'POMO3AKOCTDHIO.

V3 npubanxennbix crnoco0oB pacyera naeGuTa TOPH3OH-
TQJbHBIX HCCOREPUICHHBIX B0A03a00poB HaH0OJbLIEr0 BHHMA-
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HHUS 3aC/y:KuBaeT MeToh, npeanoxenHnii P. P. Uyraessiy,
Oasupyrouiuiics Ha KOMOMHHPOBAHHOM HCINOJB30BAHHH YypaB-
HeHus JlIomioM ©  THAPOMeXaHHUeCKHX peIUeHHH akaj.
H. H. TlaBnosckoro mno HanopHOMY [ABAMXKEHHIO TPYHTOBBIX
BOJA. DTOT METOJ TpH HAJHYHUHM BCIOMOraTesibHHIX TpadHKos,
pa3pabOTaHHBIX €ro aBTOPOM, AOCTATOUYHO NPOCT H Yyao6eH.

OOuuit  ge6ut TpaHmlen IIHHOK / TWpW NPHUTOKE BOBI
C OJHOH CTOpOHBI olpexnensercs no Uyraesy:

Q=1r| L5 4 Hg, |- 101)

Ilpy npuTOoKe € NBYX CTOPOH AeGHT TpaHUIeH, olpefesieH-
Hpl 1o opMyse (101), yaeauBaercs.
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Puc. 81 Cxema mnpuroka BOIN K JpeHaxHoOR
Tpatuliee (no Yyraesy)

Bce Benuuuubl, Bxoisgwue B Qopmyday (101), sgcHb ©3
puc. 81 (3a HCKMOYeHHeM <«IPHBEJEHHOTG» pacxojla Hamop-
HOTO TIOTOKAa @,).

Ins naxoxienusi Beauuunbl ¢, P. P.UyraeBoim noctpoemb

cnienuassible rpaduku (puc. 82, a u 6), Bhipaxawouue QyHK-
ILHOHAJIbHYIO 3aBHCHMOCTb'

=f (a’ 6)’

gL
—IFC

rae

L
H AB__—_f ’

npuyeM BesquynmHa L eCTb He 4TO HHOe, Kaxk pajHyc NeHCTBHs
TpaHilen R, a BennynHa C — NOJOBHHA IUHPHHBI TpaHIUEH.
B Tex cnyuasix, korma 8 >3 (ojad 3THX 3HAUEHHH Ha MOpH-
BeJleHHBIX TpadiMKaX KPHUBBIX He jaeTcsd), BeJIUYHHA IpHBEJeH-
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HOrOo pacxXojga HAMOPHOTO MOTOKa MoKeT OblThb olpellesena

no ¢opmye:

3uauenne ¢, B popmye
(102) ompenensercs no rpa-
buxy (puc. 83), Takxke co-
craBjgensomy P. P. Uyraepniy;
IpH 3TOM BeJMUYMHA @o paBHa:

Ag= — -

T_%' 'g" C

Pacuer mputroka K ropwu-
30HTAMLHDBIM BO03a60OPaN AO-
XKeT ObITb MPOHU3BEJACH H 10
THIPONHUHAMHUECKUM CEeTKaM
ABHKEHHS, NOCTPOEHHBIM Tpa-
buueckum cnocobou (puc. 84).
JTOT CIOCO6, MpefIoKeHHbli
npod. E. A. Bavapunsim [16],
B HaCTosllee BpeMs IIHPOKO
NIPUMEHSIeTCH TOPH  U3YUEHHH
Xapakrtepa (QuibTpauHH ye-
pe3 3eMisiHble DJIOTHHB U
onpejeneHnn  (pUIbTpPAIIIOH-
HbIX  pacxogoB. Onucanpe

npaBusl IHIOCTPOEHHA CETOK JdBUXXKEHHH H

— , 0
=W (102)
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Pic. 82, I'padux ans HaxoxIeHUA
BCAHYIIHDI qy

METOAHKH MOA-

ciyera pacxojgoB JA0BOJIBHO H‘O,ELPO6HO H3JIOKCHbI B p36'OTaX
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npo¢. E. A. 3amapuna [16] u npod. H. K. 'upunckoro [15].
B nociexnee BpeMs mpeanpHHUMAIOTCS MOMBITKH NpPHMeEHHTb
5TOT MeTOJA M [Js pacyeTa NPHTOKA BOAbI K T[OPHU3OHTAIDL-
HbIM BOJfO3a0opaM. Pacuer neGuTa ropu3oHTaJbHLIX BOZO3a-
GopoB MmO ceTKaM J(BUMKEHHS, MOCTPOEHHBIM rpaHyecKHM Me-
TOLOM, Kak I0KasaJlH CPaBHHUTe/JbHble INOACYEThI aBTOpa [5H]

3
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Puc. 83. Tpaduk Bas HAXONKACHHA BEAHYH Hb q,’

Ha SKCHCpHMEHTAJbHOM MaTephale [aeT AOCTATOUHYIO st
NpaKTHYECKHX Lededl TouHocTh (4 10 = 15%).

Bonpoc of onpenenenns npuroka BOAB K MOLPYCJAOBBIM
Bofo3abopaM, mpi paboTe KOTOPHIX HMeeT MeCTO BepTHKAJb-
HOe JABHXKeHHE BOAbl (CBEPXY BHH3), NpeacTaBJsieT CoGoil
COBEpIIEHHO 060COC/IeHHYI0 3a/auy, He HMeWILYI0 aHaNOTHH
C paccMOTPeHHBIMH Bbllle. JTa 3afaua Oblia pewrena npod.
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B BOJOHOCHOM [€CHAHOM I1aCTe Ha PacCTOsHHH p OT BOJKO-

33

H. E. JKyKoBCKHM, KOTOpGI}i THAPOMEXaHHUECKHM TMyTeM MO-
JAYYHT mpuONMKeHHYI0 GopMyay IJst olpexesneHus neGuTa
'
HOH T

BogocGop
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ynopa (puc. 85), npH MOCTYN/IeHUH BOAbI B 3Ty TOJIILY CBEPXY:
R (103)
In! ctg "H ctg 7—;;)

raie Hi— rnyOuna norpy:kenuss Bomosalopa 0T INOBEPXHOCTH
3eMJIH WJIH BOJOeMa;

H — moliHoCTh BOAOHOCHOTO NJjacta (CuHTass OT BOMO-
yIiopa J0O TOBEPXHOCTH 3€MJIH HJIH BOLOEMA);

Ctg% u ctg —;-;3 BbIpAXKeHb! B palHaHaXx.

Bonee touHoe pelenne TOH e 3a1aud, mpoBeAEHHOe
C HCIOJb30BaHHEM MeToma KOHQOpMHBIX TNpeobpaszoBanui,
ndano npod. B. B. Bemepunkoswim [13]. Onunaxo mnoJsyuennas
UM ¢opMyJa BCAEACTBHE eC CJOXKHOCTH M TPOMO3AKOCTH JJisi
IPaKTHYECKOr0 HCHOJIL30BAHUA NOKa MaJjgo AOCTYIHA.

OrpaHHWYHMBIUHCH CHENAHHBIM  BbIUIE KPaTKHM 0630poA
HMeIOIHXCS TpelJoxKeHnH M0 pacyeTy NpPHTOKA BOAbI K TOpH-

//77’/7777777“7 77777“/77/////// ///7//77///"7‘/‘/ /7‘/'

Puc, 85. Cxema npuroxa BOojaH B BOAOCGOpHYIO Tai-
nepero (no 2KyKOBCKOMY)

30HTaJIbHBIM BOJ03a00paM, mpoH3BefeM OLIEHKY NPaKTHYeCKOMH
MX [pPHMCHHMOCTH, OCHOBbIBAsICb Ha 3KCIECPHMEHTANBHOM
MaTepHaJie, NOJYYEHHOM aBTOPOM INpH Ja0OpaTOpHBIX ONBITaX
B Mucturyre Bogreo [3]. C 3T0#f meanio Ha OMBITHOM MaTe-
puasie OBIIM NPOU3BENEHbLE IOACYETHBI IO CAelVIOUIHM ¢op-
MY JaMm:

a) and ycaoBuit GacceffHa MOX3eMHBIX BOJ (TpH JIBYXCTO-
POHHEM INIPHTOKe BOAK K BoHo3abopam) — Jlionion, Kocrskona,
JlefiGensona, Kosnora u Uyraesa;

6) Ang ycsaoBuil mOTOKa NOJA3eMHbIX BOX (IpH OXHOCTO-
pOHHEM [pHTOKe BoIBl K Bogoszabopav)— [liomou, Kocrs-
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koBa u Uyraesa. Kpome Ttoro, 6nl1 mnpousselcH TOaACYeT
1e0UTa MO ceTKaM JRIMKCHHA KakK aas ycaosHil 6acceiina, tak

il AJs MOTOKa.
IToJlyueHHBIe MpH 3TOM pe3yJbTaThl H300paxeHbl Ha rpadHu-

Kax B BH/e KPHBbIX Je6uTa B0A03a60pOB B 3aBUCHMOCTH OT
HX TMOJoXKeHus Hajl BogoyuopoM (puc. 86 n 87).
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Pue. 86. Tpatux 3aBHCHMOCTH N€6HMTa TOPH3OHTAML-
HLIX BOA03a60pOB OT pacctTofums A0 BoAOynopa
(8 ycrosuax OGaccefina NojA3eMHWX BO1)

Ananm3 npuBefleHHBIX Ha rpauKax KpPHBHIX MOKa3biBaer,
yTo HaunOoJsee OJM3KMMH K HaGJOJeHHBM KakK B YCJOBHHX
f6acceiiHa, TaKk W IOTOKA HABJSIOTCA JeOHThl, IOACYHTAHHbIE
no ¢gopvynam romion u Uyraesa, a rakxe I10CeTKaM JABHIKE-
Hud. JJasi ycJoBHE MOTOKAQ MOCTAaTOYHO YIAOBJETBOPHUTENbHbBIE
pesynbraThl gaetr ¢opmyaa KocrsxoBa. Pacxoxaenus B NOJM-
cyerax Mo mocaeAHed (opmyJne, Kak H CJAeN0BaJo OXHAATH,
YMeHbIUAIOTCsT 110 Mepe yBeJH4YeHHsi pacCTOSHUS OT BONO3a-
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OGopa g0 Bopoymnopa. Booduie ¢opmyna Kocraxosa Bciomy
HaeT 3aBblLICHHble 3HayeliHd, YTO IPH HCMNO.1b30BAHHH BOJO-
3abopoB Jns uejed BoAoCHaO:KeHHA MOKET TPHBECTH K He-
XKejartedbHbIM ocnoxHeHusaM, HaoGopor, moacuer neGura mno
opaynan [wonion n Uyraepa, a Takke MO CeTKaM JBHKe-
HHS TIPHBOJHT K HCKCTOPOMY 3aHHXKeHuio nebuta Boposalbopa,
YTO BlIOJIHe ce0s oNpaBipiBaeT, TaK KaK CO3Ja€T HEKOTOPbI
pesepp TpH 3KCIJoaTauuMe Bojponposofa. CoBeplieHHO He-
npruemJeMble JaHHbIe TMOJYYaloTCs TPH MO/b30BAHHH (HOpMY-
Jamu Koanosa u JleitGensona. Ilogcuer no ¢opmyne Kosnora
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Puc 87.'papux 3apucuMoctH Aedurta rOpH3OHTANbHBIX
BO03a00pOB OT PAcCTOAHHA RO BOROYNMopa (B ycio-
BHAX NOTOKa NOA3EMHHX BO.)

JaeT 3HAYMTE]LHO 3aBbillleHHble 3HaueHHs Ae0uToB; GopMmyna
Jlefibensona, ponpekH oOHI€H 3aKOHOMEDHOCTH YMeHbUIEHHs
agefura BojosaGopa ¢ yAajeHdeM ero oT Bojoynopa, obHapy-
JKHBAaeT MX yBeJHYeHHe, YTo HE COOTBETCTBYeT JeHCTBHTE/lb-
HOCTH.

[lpoBeputh Ha 3KCHepuMeHTAJIbHOM MaTepuane Gopmyay
JKykopckoro He yAanoCch BCJAENCTBHE OTCYTCTBHS OINBITHLIX
JIaHHbIX, VIOBJETBOPSIOUINX NPHHITOH B HeH CXeMe JNBHIKEHHHA
BOJIbI.

Ha ocHopaunu crejsaHHOTO aHajJu3a WMeOuHxcd pac-
yeTHbIX (POpMyJ peKoMeHAyeM oOllpejeneHHe JAeGHTa IIPOU3-
BOJMTh:
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) COBEpILEHIIEIX BOA03ab0pOL:
i) B 3€PHHCTBIX M MCJAKOTPEULhHOBATHIX [opodax -— IO
dopmyae Lronion (94).

6) B KpPYNHOTPCLIHHOBATBEIX Nopoldax — No ¢opvyie Kpac-
HOMOBCKOTO (95):

2) HECOBepLIEHHBIX BOX033a60POB:

a) B 3C€PHUCTBIX U MEJKOTPEUIMHOBATBIX NOPOAAX IpH OT-
HOCUTENBHO HeryGOKOM 3aJjeraHud BoJLOYyNopa — IO opryJie
Yyraesa (101), npu ray0oxkom 3ajeraHdd BOJOyIOpa — IO
dopmyae KoctsikoBa (96);

6) B KPYNHOTPCIMHOBATBIX TOpoJax Ipu TJay0oKoM 3a-
JIETAHUM BOJOYIOpa -— 1Mo MpeAJiaracMol HaMu KoMOWHHPOBAaH-
Hoit ¢opuyne (100);

3) moApyc/0BbIX BON03a00pOB B 3CPHHUCTHIX NOpoAax — MO
dopmyae XXykosckoro (103).

[Ipu pacuere ne6uta Bomo3abopoB, pacno’araeMblx BOJM3H
BOAOCMA, NMPUTOK ONpeleIdercs pas3iesibHo:

a) A7 MON3EMHBLIX BOJ, NPUTEKAIOLlHX CO CTOPOHbI BOAO-
pasmesa, H

0) nid QUIBTPALMOHHBIX BOJX, NPHIEKAIOUIMX CO CTOPOHBI
BoJloeMa.

B nocnenuem cayuae B pekoMeHIyeMble pacueTHble ¢op-
MYJbl  JOJKHBl NpPOCTaBJAATHCA: B3aMeH paluyca HAeHCTBUS
Bomo3zabopa R — paccTosfHue OT Bomo3afopa MO ype3a BOJIbI
B BomoeMme L u B3ameH rJyOuHbl INOrpyzKeHusi Bolosafopa
B BOLOHOCHBII CJOH OTHOCHTCJBHO NEPBOHAUYAJNBHOI'O YPOBHS
noasemupix Box Hi— ruyGuHa mnorpy:keHus Boposabopa OT-
HOCHTEJIBHO YPOBHS BOAB B Bojoeme #, .

Kpoye Toro, mpud pacueTe TpaHIICHHBIX U TraJ/JiepeHHbIX
BOL03a00DPOR, B KOTOPbIX IONEPEUYHOE CeueHHE BOJOINpHEMHOH
YacTH HOBOJbHO OGJM3KO K KBaapaTHOMYy, paauyc Bojpozabopa
sMoxer OblTh npuuar ro== 1,20 C, rne C — 10/40BMHA IIHPHHbI
TpaHUIeH,

B rex cayuasix, Korja JaHHele o TAyOWHe 3ajeralusd
BOJOYINOpa OTCYTCTBYIOT, 32 pacueTHnli XeCut Bodo3abopa
cAeayeT NPUHHMATH:

a) B 3EPHHUCTBIX M MEJKOTPCUIHHOBATHIX TOpOJax — CPel-
Hee M3 3HaueHHii, mnoxcuutaHubelx mno Gopryyne lomon
n Koctsxkona;

6) B KpYMHOTpPEHIMHOBATBIX NMOpPOAax — CpefHec u3 3Hade-
HHi, moacunuTaHublXx no ¢opmynay Kpacronoidpckoro H Kou-
OUHUPOBAHHOH.

[Ipu npoekTHpOBaHHH KPYNHBIX B0A03a00pPOB napaejbHo
C TMOJCUeTOM II0 COOTBETCTBYIOWIHM GopMyaaM peKOMeH-

!
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AyeTcs NPOM3BOAUTHL pacueT AedHMTa U O CeTKaM JBHXeHH:,
ITOCTPOCHHBIM TpauueckunM crnoco6oM. B ocobo oTBercTBeH-
HbIX COOpY:KEHHAX NpH paboTe UX B CHOMKHBIX THIPOrEOJOTH-
YCCKHX YCJIOBHSIX JKeJdate/LHO CETKH JBHXKEHHS CTPOHTH Ha
OCHOBe CHEeNHajJbHO IPOBOUMLIX JaGOPATOPHBLIX 3KCIEPH-
MEHTOB.

Ilpu nnune BogozabopoB Menee 30—50 m mebur HX co-
rnaco Popxrefisepy MozxeT OblTb NPHHAT PaBHBIM JACOHTY
KpPyrJoro MIIaXTHOTO KOJOAlla C J@aMeTpoM, DPaBHLIM I0JIO-
BHHe IJUHBI TOPH3OHTAJBLHOrO BOAO3abopa.

CyMMapHas (uHTerpanbpHast) MecsiyHasi H TOJ0Bas NpOU3BO-
AUTEJIBHOCTh Bop03a0opa JOJ/KHA NMOACUYUTHIBATHCST C yUETOM
Ce30HHbIX KoJsieOaHHH YpOBHA BOIHB B TNOA3E€MHOM IIOTOKE
H BOJO€eMe.

Ilpn nasnadenuu BBICOTHI UJIBTPYIOUIeH OOCHIIKE pPeKO-
MEHAYeTCH YUYHTBIBATH BEJMUHHY <«Yy4aCTKa BbIXOZa», KOTOpast
MOXeT OBbITb OlpejesieHa N0 CAeLYIOImHM (OopMyJiam:

a) OIpH LBYXCTOPOHHEM CHMMETPHYHOM IPUTOKE:

A

hy= 0,22 71

(104)

0) npY OJHOCTOPOHHEM HJH JBYXCTODOHHEM, HO HECHM-
MCTPHYHOM MPUTOKE:

hy == 0,44 5L, (104a)

rae g,— nefutr BomosaGopa ¢ [OByX CTOpoH Ha | noe. m
g, — nebur BoJlozaGopa C OXHOH CTOpPOHH Ha | no2.
ero JUIMHBI;
k — kos¢uuueHT QUAbTPALUHA BOAOHOCHOIO IJacTa.

Ilpu pacuere crefyeT TaKxkKe TIPOBEPsiTb COOTBETCTBHE
HPUHATHIX pa3MepoB BoLo3abopa ero BOJO3aXBATHOH CMOCO6-
HOCTH, KOTopas MoxeT OBITb NOACYHTaHa No (opMmyne mnpod.
Benepauxona:

a) NP JIBYXCTOPOHHEM CHMMETPUUYHOM NPUTOKE:

2dk

Ttz = 3505 >

(105)

6) NpH OJHOCTOPOHHEM WM JABYXCTOPOHHEM, HO HeCHMMe-
TDHYHOM IIDUTOKE:

dk

T 3ae = 0835 (105a)



rie d — auaMerp BoAo3abopa HJH BBICOTA ero BOAOIPHEM-
HOH 4acTy;

k — kKosdunuyuent QuabTpauuy QUIbTpYIOHIEro CJos 06«
CbIIKH, HEeNOCPCICTBEHHO MPHMBIKAIOLIEro K BOJONPHEMHOMN
yacrtu Bojozadopa.

Ilpaktnuecku cuwnraior, uro ecau (h'+ ho) < d, To 3a-
TolIeHHe Bogo3abopa He ByneT MMeThb MecTa (K ueMy OOBIUHO
H CTpeMsaTcs).

2. I'mppasanyeckue pacdersbl

CuppaBanyeckuii pacuer BomoCOOpHBIX TraJsicpell 3aKJio-
4aeTCs B TIPOBEpPKE MpelejibHbIX MaKCHMa/bHbIX H MHHHMaJb-
HbIX CKOPOCTeH TeueHMsi BOJBI B JIOTKAX, a TaKiKe B HAXOXIe-
HHM TJiyOMHbl HaloJIHeHHs HX BOJOH. B ropusoHTa/bHbIX
Bojo3afopax TpyO4aToro THia HeOOXOLHMO MoA00paTh TaKxkKe
i guamerp Tpyo.

Ilpy nombope auamerpa TpyO u NpoBepke MaKCHMAaJbHBIX
CKOPOCTeH TeueHWs BOJAbI KAK B JOTKaX, TaKk M Tpybax Heo6-
XOQUMO HMCXOAHTHL H3 MAaKCUMaJibHO BO3MOXKHOTO 3HAYeHUS
oxumaemoro jebura Bono3abopa— B TNepHONLl MaKCHMaJb-
HbIX ypoBHeH OL3&MHBIX BOJ HJHM Ke IIePHOLbl HaHBbLICUIEI'O
TOPU30HTA BOJbI B BOZOENE (B Cjayyae HCIOJb30OBaHUS BOJO-
3a60poM (DUILTPALMOHHBIX BOJM).

Ilpy 1noBepoyHbIX pacueTax Ha MHHUMAJLHBIE 3HAYEHHHA
IONyCKaeMbIX CKOpPOCTEH, KOTOpPBIMH Nperonpe/iensioTcs MHHH-
MaJjbHbie YKvi0OHbl BOL03a00opa, OOLIYHO HCXOOAT H3 3HMHEro:
HJIH JIETHErO pewwdMa €ero padorh, TpH KOTOPOM JeOHThL
BON03a00pa TAKKE SBJAIOTCS MUHHMAJbHBIMH,

Ckopocty TeueHUsT BOABI B TpyOax JONYCKalOTeA B mpee-
aax 0,20—1,0 ai/cex. Meubinasg CKOPOCTb HEAONYCTUMA BCJEJK-
CTBHE ONaCHOCTH 3aujieHHs, 6OJbliiasg Ke TDO3UT ONaCHOCThIG:
pa3MmniBa rpyHTa. OnTHMAaJbHAA CKOPOCTb 3aKji04aercs B mpe-
mesgax or 0,00 mo 0,70 m/cex. MunuvanbHpie CKOPOCTH.
B JOTKax Takxe npuaumanrtcs ne nwxe 0,20 m/cex. Makcu-
MaJjIbIbIe FC CXOPOCTH He [JOJiKHbl NPEBBIIATH JONYCTAMbBIX
IJIsi aHHOTO MaTepuana JIpejiebHbIX CKOpoCTell, 3HAYeHHsE
KOTOPbIX MOXKHO HAWTA B COOTBETCTBYIOIMX CIIpaBOYHHKAX
(nampumep CripaBouyHug CcTpoHTejisi, u3l. 1944 r.). Popmyasl
IJs Olpejiejedns CKopocTed B JoTKaxXx u TpyOax oluie-
H3recTHbl. [I3 QopMmyJs, ONperessioniux CKGLOCTh, MOXKHO
HalTH mpelelibiiie 3HaYeHHs YKJIOHA, COOTBETCTBYIOUIEro Tou
WJIX HMHOH CKOPOCTH.

Boponponyeksas cHOCO0HOCTL JOTKOB H  TPYyO Takke
ollpenensieTcs no OOIen3BeCTHHIM (popMyJaaM THIDABJIAKH.
INpunsitasi mnpollyckHas CrniccoOHOCTH 10J%Ha 00ecie4yHBaTh
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HPONYCK MaKCHMajabHO BO3MOXHOro AebHuTa Bomosabopa. Ilpx
3TOM B TpyOax He cJefyeT NOOHBATLCA MOJHOIO 3aNOJHEeHUS
ux Bonofl. TlpaxTHuecku, HCXOAST H3 YCI0BHH ofecHeUeHHs
ROCTAaTOYHOH a3palMu BOJBI, PEKOMEHIYeTcsl NpHHUMATh 3a-
noJaHeHHe TpyO Bomoi B mpenenax or 0,1 d no 0,4 d.

IF'masa XII
KANTAKHH UCTOYHUKOB

1. O6mue 3ameyanus

Kanurax wucroynukon 3ak/gouaercst B 00€JKe BHIXOAOB
RON3EeMHBIX BOJ, ol0ecrneuyuBalouied 6oJiee KOHLEHTPUPOBAHHOE
UX TOCTYIICHHE M3 BOJOHOCHOIO IJjacTa B BOAO3200p M npe-
AOoXpaHsiolujedl BOLY OT HOBEPXHOCTHOTO 3arpsi3HeHHs.

KoHCTpYyKIIMH KanTa)HBIX COOPYMKEHHiI BechbMa pasHOO00-
PasHbl u ONpPEJeNSIOTCS HaNpaBIeHHEM IBMXKEHHS IT0A3eMHBIX
BOJA (BOCXOAfIIHE HJIM HHUCXOJsil[H€ HCTOYHHKH), MOI[HOCTBIO
HAHOCOB, NPHKPBIBAIOLIMX BOJOHOCHBIE [OPOLbI, XapaKTepoMm
H BOJOOOWIMEM OTHeJLHBIX HCTOYHMKOB 4 T. A. KanrakHbe
COOPY2KEHHSI NOJIKHBI ObITh JOCTATOYHO NPOYHBIMH H NPOCTHIMU
A BBIIOJIHEHBI M3 MarepualioB, He YXYAWIAOIHX KauecTBa
BOJbl; OOBIYHO OHH YCTPAHBAIOTCH M3 OeToHA HJH XKejaesole-
TOHA, pexe U3 KaMHs HJIM KHpnuya (TNpHUMeHeHHe AJsi 3TOMH
Hesd jepeBa HE PEKOMEHIYeTCsi).

B nmnpocrefimieM ciyyae Kanrtaxk INIpeNCTaB/seT KaMEHHYIO
HabpOCKy, VJIOXKEHHYI0 Ha OUWHL[EHHYI0O OT HAHOCOB IMOBepX-
HOCTb KOPEHHBIX BOJOHOCHBIX NMODPOJ: B 0oJiee CJOXKHBIX CJY-
gaax JJs KalTa)Kka yCcTpauBaloTCs cllelldaJjbHble BOILOCOOpHBIE
KaMepel-KosioAusl. Kpome Tore, BO MHOrHX Clydasix IHpH
KanTa)e HCTOYHUKOB HaXOJfT MNpUMEHEHHe: B BOCXOMASMIUX
MCTOUYHHKAX — ONYCKHBIE KOJIOALBl U B HHUCXOASIIHUX HCTOYHM-
Kax — TpaHillefiHsle BOA03200pHI.

[Ipu yctpoiicTBe KamTaKell B TPEU[MHOBATBHIX CKaJBHBIX
1:0poJlax mpHeM BOJBI BO3MOXKEH HeNOCPEeACTBEHHO uepe3 BOJO-
HpHEMHbIE OTBEPCTHSI KaNTaXHOTO COOpPYyXeHHA, 6e3 mpumene-
ting QuisTpyromed o6enmky. [Ipr npueMe e BOJABI U3 mec-
va#biXx (a HHOTZA M M3 rajieyHYKOBBIX) TOPOJ, KOrja BMecTe
¢ BOAOH BO3MOXKEH BHIHOC B KalTaX MEJKHMX YacTHI{ IPyHTa,
HeoOXUMO TIPHMEHsITh (QrIbTpYyIOlLiHe 0OCBIIKH,

Hpuunun nonbopa martepHana asi GUIALTPYIOMEX OOCHIOK
&MAJIOTHYEeH W/ HWIAXTHBIM KOJIOALAaM (NIPH KanTaxe BOCXOAA-
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IHX HCTOYHHKOB) MJM e TOPH30HTAILILIM BOA03a0opdM (mpu
Kanraxe HACXOLSIULKX HC10UHHUKOB).

Ilpu ycrpolicTBe KanTamKubiX COOPYKEHHH CACAYCT Lpery-
CMaTpPHBATh:

a) TuHlATeJBHYI0 3aJe]Ky HX BOJIOHEHpPONHLAeMbIM MaTepHa-
JoM (Hanpumep MATOH KHUPHOH [IVIMHOII), HPEnsiTCTBYIOIIUM
IPOHUKAHUIO B KaliTa)X BCSAKOrO poja 3arps3HeHHi (SKpaHH-
poBaHue);

0) ycTpoHCTBO BEHTHJALMH B LeJfX YIydlleHHs KauecTsa
BOJIbI B Kantaxme (YCTAHOBKA BEHTHJISLUOHHBIX BbITAMKHBIX
Tpy0);

B) Mepbhl, o0eCrnedynBaloLlie yyaCTKKH paCoJIOKeHHs KalTaxX-
HbIX COODYXEHHH OT 3aTOIJICHHS HOBEPXHOCTHBIMH BOJAMH
(oOBanoBanue); ]

r) Mepbl JJs 3alIUThI OT NPOHUKAHUA B KanTax HAaCeKO-
MBIX, 3MeH, fulepul ¥ Ap. (HOCTAHOBKA METAJIHYeCKUX CETOK);

N) Mephl, NpeA0XpaHSAIO{He KaNTax OT NpoMepsaHus (10-
CTATOUHOE 3arJayGJ/eHHe MM HOJACHIIKA).

YcTpoiicTBO KanTaxKa He JAOKHO BBI3bIBATH IOANOpA
B NOTOKe HoA3eMHBEIX BOA. Kpome Toro, Kanrax cJjepyer pac-
lojlaraTh Ha 3aBCAOMO YCTOHUMBEIX Y4YacTKaX (B OTHOIIEHHH
00pa3oBaHUsi ONOJI3HEBBIX AedopMaliuil, oOBaJbHbEIX sIBJICHHUH,
NMPOMOMH, pa3MblBa OBparamMu H T. IL).

Bo mMHOrumx ciayyasx OTA€/BHO YyCIpaHBaeMmble KafiTaxXH
Ipy 6.M3KOM HUX PACHOJIOKEHHMH APYT OT Apyra LeJsiecooBpasHo
OOBEJUHHTE B €JIMHYID CHCTEMY ¢ OGIIMM BOXOCGOPHBIA
pesepByapoal.

2. Tunbl KanTaXXHelX YCTPOUCTB

Tuner xanTaxHBIX yCTPOHCTZ DPACCMOTPHM OTAEJIBHO st
ABYX OCHOBHBIX TIpyHil HCTOYHHKOB ( BOCXOASIMX M HHUC-
X0 AIHX).

a) KanTa® BOCXOASIILHUX HCTOYHHKOB

Bocxoaduine HCTOYHMKM 4ailic BCEro NPHYPOUYeHBI K Tpe-
IIHHOBATLIM CKaJblIbIM [OPOAAM; 3HAYHTEIbEO pexe IoXo0-
HOrO THHA HCTOYHHKH BCTPEYAIOTCA B TECYAHLIX BOAOHOCHBIX
nnactax (B MOCJeAHEM CJyvyae OHH MPHYPOUEHHI OOBIYHO
K TOHHXKEHMAM BOJOYIOPHOrO JOXa, HOICTHAAKIIEro BOJO-
HOCHbIH miacr). Tak Kak B BOCXOJALIMX HCTOUHHKAX HMeeT
MECTO BEPTHK4IbHOE ABHMKCHHC [10J3CMHLIX BOJ (CHH3Y BBEpX),
TO TPHEeM MX KallTa)KCM OCYIUeCTBJseTCs uepe3 [AHO To-
CJIeLHETO.
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B T0)M chyuyae, ecau KanTpyebiil BOAGHOCHBI ropusour,

MPUYPOUYECHHBIH K TPeUiMHOBATHIM

Bepmunansqon paspes

Puc, 88. {Ipoctefimuit TH KamrawmKa BOC-
Xoadgujero HCTOUYHHKA:
1 — 3aCBHIIKA H3 MECTHOTO TPYHT3; 2 — IAUHAHLIH

sxpan; 3 —Bojopasbopuad Tpyba; 4 — BeHTHIZ-
UHOHHAA BHTEXHafd Tpyba

\(\E
il
.
I
|

CKaJbHBIM

1opojamM, MpHu-
KPLIT HEOOJIBIINM CJI0eM
HanocoB (mo 2—3 M),
MOXKeT OblTb MPHMEHeH
HpocTeduiMd THII  Kal-
TaXKa M3 KaMeHHOH Ha-
6pockn (puc. 88). Ilpu
Oosiee  MOLIHOM HCTOY-
HUKe ueaecoofpasHo
ycrpoiicteo  Oosee  €o-
BepIieHHoro THMA Kall-
TaXKHOTO  COODPYKeHHd,
cHabxXeHuoTro maad oca-
JKJieHusl B3BELICHHBIX B
BC/e 4YaCTHIl M peryJu-
popanusg  BoJAOpasbopa
CHEUHaNBHOR KaMepoi-
KoJoaueM H3 0eToHa
nau xenesobetona (puc.
89); momoGHoro Tulla Ka-
Mepbl MOLYT ObITh BbLI-
MOJHEeHbl TakKkKe M3 Ka-
MeHHOH MM KHPIHYHOI
KJ1Q1KH.

Ilpu wanrtaxKe nmecua-
HbIX BOJOHOCHLIX TOpil-
30HTOB (MHOIJA H BOJO-

HOCHDbBIX IrOpU3OHTOB,
N o p
T E N Y
Ny -
N
= -2
N
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SN . éri
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Puc. 89, BopocGopras kKamMepa npu KanTaxe BOCXOAsiINeT0 HCTOMHAKA
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NPHYPOYEHHBIX K TPEIIHHOBATHIM CKAJBHBIM I0POJaM) MpH-
KPBITBIX MOLHHIM CIOEM HAHOCOB, CJEYyeT NMPHMEHSTh OIYCK-
Hble KOJOAIb! (icM. BHIILE).

6) KantaxX HECXOASAIIKX HCTOUHHKOB

Hucxonsuige HCTOYHHKH BCTpeyaioTcs IO CKJOHAM IOp
M peuHbIX JMOJHH, IPH [APEHUPOBAHMU HMH HEHANOPHLIX BOJ.
B ToM cayuae, Korjga KanTUPYeMblH BOJOHOCHBIH TOPH3OHT,
NPUYPOUEHHbI K TPEUIMHOBATHIM CKAJIbHBIM TOPONAM, HMEET
JOBOJIbHO MOIIHBIH W KOHILEHTPUPOBAHHBIH BBIXOJ BOAbLI Ha
IIOBEPXHOCTb, BO3MOXKHO NPHMEHEHHe KalTaXHOH KaMepbl-
KOJIOJIla C BOAONPHEMHBIMH OTBEPCTHAMH, YCTPOSHHBIMH B ee
3anHell crenke (puc. 90).

Ora Kamepa MOXKET ObITh

BBIIIOJIHEHAa KaK H3 0eTo- Lg

Ha HAK Xeje3o0eToHa,

TaK U H3 KaMeHHOH HJIH A s
KHPIHYHOH K/IaJKH. 'NNNNILE NN

[Ipr xanraxe HHu-
CXOZAULer0 HCTOYHHKA,
BEIXOJAILEro U3 Iecya-
HOrO MJ1acTa, BO MHOTHX i
CJIyyanx BO3MOXKHO OTpa- . __

qoT = ESSEND
HUUHTbCS  YCTPOHCTBOM
HPOCTEHLIEr0 THIA K" p,. o) Bojocopuas Kanepa npu ar-
Taxa, MOKA3aHHOTO HA  rawxe HHCXOAAWETO HCTOUHKKA, NPHYPO-
puc. 91, B KOTODOM BO- ueHHOro k TPEWHHOBATHM  CKAAbHBIM
Ja mectrymaer #3 BOJO- nopoAaM
HOCHOTO CJIO B BOAO-
NpHEMHHK, 3aHOJHEHHBbIH (QWILTPYIOLIMM MaTepHasIoM, H Bbl-
BOAMTCH TO TpPyOe HA HOBEPXHOCTb 3EMJH.

B rom cnayuae, Korja mo CKJOHY BHIK/JIHHHBAETCHA NPUMEPHO
Ha OJHHX M TeX e OTMeTKAaX 3HAYUTeNpHOe KOJHYeCTBO
HeOOMBUIHX HCTOYHHKOB, HHOPJa 11€/1eCO00pa3HO KOHIEHTPH-
poOBAaTh HUX BHIXOJ B OJHOM HYHKTe MyTeM YCTPOHCTBA ILNYH-
TOBBIX OTKPBIIKOB (pHc. 92) MM NPOAONBHO PACNOJIOKEHHBIX
GETOHHBIX W/ KaMeHHbIX CTEHOK [HMHOTJHa C YKJAaAKOH B HX
OCHOBAHHH C BEPXOBOH CTOPOHBI BoxocGOpHBIX TPYO (pHc. 93),
HampaBJsIOLHX BOAY K BOIOCOOpHOI Kamepe].

Ecan BOJOHOCHBIH IJIACT CKPBHIT TMOJ MOIIHBIM CJIOEM
HAHOCOB H TOJI3€MHbIE BOJbl KOPEHHBIX MOPOA, (PHUIBTPYACH
yepe3 HHX, 00pas3yloT TIpylny MHOTrOYMCJEHHBIX HCTOYHHKOB,
BbIXOJSIIUX HA pasHbiX OTMETKaX, KalTax HX HHOrJa LeJe-
coo0pa3Ho NPOBOAUTL MNYTEM YCTPOHCTBA HHIHMBHAYaJIbHBIX
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(mnm KaxjIore MCTOWMMKA) OOHENOK, OOBEIRMAEGMEIX IIpH
MIOMOINM BOJONPOBOAHEIX TDPYO B €HHYIO KANITAXKHYIO CHCTEMY,
cOpacwiBamoiny0 BOAY B ofuimit pesepByap. B stom cuayuwae
pesepByap CJelyeT pacioJiaraTh Ha Han6oJsiee HH3KHX OTMeT-
Kax ¢ TeM, uToOni 00eCHeuyHuTh TNOCTYIJIEHHE B HEro BOJH H3
OTHENBLHLIX KalTaxKel CaMOTEKOM.

B ciayyae OTCYTCTBHSI SICHO BBbIPaYKEHHBIX BHIXOJOB BOJABI
Ha CKJioHe (HCTOYHHUKOB) M BBIIEDKAHHOTO 3aJleranusi Hecua-
HOrO0 BOJOHOCHOr0 TNNaCTa, KanTax MoxKeT ObTh OCyle-
CTBJIEH IpPH TOMOIIH TOPU3OHTAJLHBLIX BOA03a6OpPOB TpaHUIEH-
HOro THna (CM. Bhilile) CO COPOCOM BOABI B OGHIYIO Kamepy
(puc. 94).

Je6uT KanTakHOTO COOPYMKeHHST ONpeNeJseTcss IO MNpH-
BeJeHHbIM Bblile ¢opMysaM HAAA IIaXTHBIX KOJOJLEB HJH
TOPH30HTA/NBHLIX BOA03a60pOB B 3aE.CHUMOCTH OT TOTO,
K KAaKOMY H3 YKa3aHHBIX BHIIle THNOB B0J03a60pOB HAHHBIH
KanTtaxX OJiHKe HOAXOJIHT.

F'nmasa XIII
BBIEOP THIA BOJONOABEMHHUKA

BeiGop THma BomONOMBEMHHKA B BOJIO3a60pax, SKCNIOATH-
DYIOIMHX MOJ3eMHble BOJBI, OMNpeJeNAaeTcs:

a) THIIOM caMoro Bo0go3a6opa — 6YpOrbie  CKBaXKHHHI,
HIaXTHBIE KOJIOAIBI H BOAOCGOpDHBIE KaMephl;

6) ryOuHOH 3aneraHWsT JAMHAMHYeCKOr0 YpOBHSI BOJBI
B Bomo3afope npu 3KCIIOATallHH;

B) Tpe6yeMoH NpOH3BOJIHTEIBHOCTHIO BON03a60pa;

r) nuaMeTtpoM o6cCanuHbiX TPy6 (Nast GYPOBBLIX CKBAXKHH).

Jlns mombema BOABI M3 OYPOBBIX CKBAXKHH MOTYT CIHy-
JKHTb pYuHble, HEeHTpOOEKHble, TPHBOGHbIE TIOpUIHEBBIE HJIH
UITAaHrOBEle HACOCH HJH 3Ke SPJIH(THL

B cnyyae merny6oKoro saneranusi JHHAMHUYECKOTO YPOBH$
BOIbI B CKBa)KMHE, T. €. B TpeNeNnax BHICOTH BCacnBaHHusa (He
Gonee 6 M OT HOBEpXHOCTH 3eMJIM HJH HOJa LIAXTHI), CJe-
IyeT TNPUMEHSTh:

a) mpu Manofi TPOH3BOAUTENLHOCTH CKBAXKHHBI — PYYHbIE
Hacockl (npunoxkenne I);

6) npu GOMbLIOH TPOU3BOMUTENHHOCTH CKBaXKHHHI — LIEHT-
poGexnple (npujoxkenne II) wam mnpuHBOAHBIE MOpLIHEBbIe
HacoChl ropusonTanboro rtuna (mpunoxenne IIT).

Cnenyer oTMeTHTh, RTO IpelleXbl MPUMEHEHHS UEHTPOGERK-
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HBIX HACOCOB MOTYT ObiTh HECKOJbKO pAaCLUIHPCHBl 33 CUeT HX
VCTAHOBKH B cCrenmuanbbele mraxthl. OgH2aKO rayOHHA WIAxXT
06bluHO He mpessliaerT 10 # OT NMOBEPXHOCTH 3€MJH, TaK Kak
npd Goabmioff uX ray6HHe HACOCHAs YCTAHOBKA mnpHoGpeTaeT
JOBOJILHO  CJOXKHBIH  XapakTtep (TpedyeT HCKYCCTBEHHOrO
OCBelICHUs] M BEHTHJALMM, @ HHOLAA BOJOOTJMBA H OTOIJIE-
nud). LlenTpo6exHbie nacocsl 06BYHO pPaBoTAIOT WM OT
KBHTaTess WM JKe ©OT 3JeKTpoMoropa (4TO npu HaJUUAH
3JIEKTPOSHEPTHH MPEeaNnoUYTHTEIbHEeS).

B ciaygae Gosee ray0okoro 3ajeraHuss JIHHAMHYECKOro
YPOBHA BOJABI B CKBAaKHHE, T. €. 33 NpeesaMH BBICOTBHI BCa-
chiBaHHA (6osee 6 M OT MOBEPXHOCTH 3€MJAN HJH OT IoJa
IIAXThI) HEOGXOAHMO TepeXOAHTh Ha MpHieHeHHe:

a) apu HeGOMbUION TPOU3BOTHTENLHOCTH CKBAXKUHBI — HA
r1y0OKOBOJHbBIE IMITAHTOBBIE HACOCHI;

6) mp# GOJBUIOH MPOU3BOAMUTENLHOCTH CKBAXKHHK — Ha 3p-
andTel HIH -TIyOHHHBIE HeHTpoOexHbple Hacochl THra dapxko.

I'ny6oxkoBoaHBIE IWITAHrOBBIE HACOCH MAIOT BO3MOMKHOCTD
IPOH3BOJANTL TMOABEM BOABI C JIOOOH, NMPAKTHYECKH HenGXo-
JUMOH TJNyOHHBI H3 BOJOHOCHBIX CJIOEB HeGOJBHION MOHIHO-
CTH, T. €. IIPH HH3KHX JHHAMHUECKHX VPOBHAX BOAbI B CKBa-
xHHe. K HemocTatkaM uX HeoGXOTUMO OTHECTH HEe TOJBKO
MaJjyl0 HPOU3BOJHTENbHOCTh, HO TaKyKe M ObICTPOTY H3HANIH-
BaHHg (4acTeIl PEMOHT).

OTkauka BOJBl INTAHTOBBLIMH  HACOCAMHA TIPOH3BOJIMTCSA:
npH HeGOJBUIMX AHaMeTpax uuauaapa (xo 3 ') or Ganancupa
BPYYHYIO, @ TpH Goasmiux (CBee 4”) — apH MOMOINUM Hacoc-
Helx Jgebenox (mpuaoxemnue IV). Ulranroswle Hacocwl AHaMer-
poM cBbiie 87 BBHAY GONBIIOH TSKECTH H TPOMO3TKOCTH
FTapHHUTYDPbI, B OCOGEHHOCTH B TJYGOKHX CKBaykKHHAX, MIpHME-
HATH HE pPEKOMEHIYyeTCd.

IlpousBoauTenLHOCTS MITAHTOBBIX HACOCOB, 3aBHCAMIAS OT
AMaMeTpa INMJAMHApPA, OT UuMCJa KayanHd M JUJIHHBl XOAa
TIOpIIHSA, CPAaBHHUTENRHO HEBHICOKa (mpuioskeHue V).

OpaudTH RalOT BO3MOXKHOCTB MOTHHMATH BOAY, COmEpKa-
HIYI0 3HAYMTeNbHOEe KOJHUYeCTBO B3BEUICHHBIX YaCTHIL, H
II03BOJFIOT YBENUUHBATh MPOH3BOIUTENBHOCTh BOJONONBEMA
B mpopecce 3sKcmioaramuu. Bamecte ¢ TeM caexyer oTMme-
THTb, 9TO TMPOHU3BOJNUTENBHOCTH 3IPaHDTA TPYAHO MOAJAETCS
peryJHpoBke.

IFny6uua ckBaxuHBl, HeOGXOMHMast 1715 HOpMaNsHOR paboThl
apaudTa, Moxker ObITH omnpejeneHa no dopMyJe:

I>h(ld-a)B 4. (106)
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rie h-— raybpHa AMHAMUYECKOro YPOBHS OT TOYKH M3JIUBA B M;
KOTOPOrO  peKOMeHyeTcs
ripuuuMate: a) npu h=15—20x a=2, 6)npu h >

> 15—20 M, a =15
Fay6una morpyzxexnus BO3AYUIHLIX TPYS HOAN BOARY ollpe-
aeqaseTcst no dopuy.e:

a — Ko3HuIlHeHT,

3HaveHUud

H=ah.

(107)

PasnuyaoT JBe CHCTEMbI pasMeleHns SPAUpTHEIX TpyO:
a) meHTpasibHasi, NPH KOTOPO BO3AYLIHAS KOJIOHHA Tpy6
pasMerniaercs BHYTPH BOJIOTIOABEMHOMH, H

6) cucrema

«PATOMY,

npu

K

oTopof

IIPOXOAHT CHAPYKH BOJONOABEMHBIX.

B

3aBHCHUMOCTH

oT

IpHHATOH

CHCTeMbl

Bo3AymHas TpyOa

pasMellleHud

3paHGTHEIX TPYO B CKBaxkKHHE U TpeOyeMOH e€e NPOHU3BOAH-

TeJIbHOCTH

1py6 (mo Tabn 23).

IIPOM3BOAMTCH  TOAGOpP MHAMETPOB  3PJAMGTHHIX

Tadnuua‘%

- Y

ZFESE)

Mpn uempanbnoﬂ CHCTeMe
 PasMellenns spn'{q)mmx Tpy6

Jiiamerp T1pYO

B pwofMmax
BORO- | o . o

IIOLBCM- } Boglcl)%m
_ RoH _

3 13,

4 1Y,

5 2

6 2

8 3

RPOHU3BOAHTEN b=
HOCTH OTKAYKH
B #3[uac
— s e
oT 2O
12 13
30 35
40 50
65 80
110 150

Hpu paav ememm apvmpmbrx

Tpy 6
nnameTp ™y
B Al0HMax
“Bono- | BO3- |
HolbeM- | 1yLH-
__wolt | mok
1 1y
11/, 34
2 1
3| 1,
4 111
6 2

,pﬂILOM -
pOH3BOAHTE b
HOCTb OTKauKH

B #/uac
or RO
14 1,6
4 5
7 8
20 25
30 40
85 100

Hasnerne cxkartoro Bosayxa (B arMoc(epax), morpebHoe

nast paboTn

neneuuss Ha 10

r1yOHHBL

3pIUPTHOR  YCTAHOBKH,
NOrpyKeHHs

ompclenserTcs IyTeM
BO3AYIIHBIX TPYO

B BOAY, BBIpPAXKEHHOH B MeTpaX, cuuTas OT YpOBHS BOBI.

[Ipu pacuere 3paudTHOH YCTAHOBKH NPOU3BOTHUTENBHOCTD
KomIpeccopa (pacxojx BO3AyXa), B 3aBHCHMOCTH OT BBICOTHI
OpPHEHTHUPOBOYHO MOXKeT OBITh ONpeleseHa

HoJbeMa BOJBI,
no Taén. 24.
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Tadanua 24

Bricora

noanema ) 7 10 1151202513035 | 40 | 45 | 30
BOAH B Jf

Pacxon BO3-
nyxa s M3ua [2,1—{25—{25—3,6 {42 {48 |53

\ 58 {65—|7,0—!7,5—
1 #3 Bopu 251 281 3.1

78] 85| 90

IMogbem BOAB W3 IIAXTHBIX KOJOAIEB B MpocTeilleM
clydae MoXKeT ObITH OCYIIECTBJIeH GafbsiMH:

a) npu rxy6ume moanexa xo 10 # npu nomomH 6A0ka;

6) npd raybune moabema A0 20 ¢ MpPu MOMOWH PYYHOTO TOPH-
30HTaAbHOIS BOPOTa;

B) mpH rayGune nmoabeMa cBbiie 20 # MpH MOMOLIH PY4YHOro
KOJecHOro BopoTta nJAH KabccraHa

Ilpu Gosee cCoBeplIeHHOM BOJONMON'BEME MNDHMEHSAIOT:

a) pyuHble HaCOCHI;

6) wTaHroBhle HACOCH, pa6oTaioliue OT JeOGedKH, HJH
noplHeBble Hacocel «KpacHwlil (dhaken» ¢ pyuHol KayaJakoH
HJIH KOHHBIM INPHBOLOM;

B) HeHTpoGexkHble Hacochl, paGoTaomue OT JBUraTens
HJIH 3JeKTPOMOTOPA; B IOCJeNHee BpeMs HAUHHAIOT MNpUMe-
HATh BeTPOJBHTATEJH.

Hnsi noabeMa BOABI W3 IIAXTHBIX KOJOJIEB HAXOJAT
TAK)Ke INpHMEeHeHHe SYeHCTO-JCHTOUHbIE M CHOUPajbHO-UETHbIE
BogonpreMHuku THNa Hlen-3Jumuc.

B rpynnoseix BoA03a6Gopax, COCTOSUIMX U3 paga OyPoOBLIX
CKBAXHH HJH IIAXTHBIX KOJIOALEB, 0O0beAHHAeMbiX eXHHOH
BCachlBawlied JHHHeH, MOTYT HAHTH NpPHMEHEHHE TNPHBOIHBIE
NopllHeBble HJAK LeHTpoGexHele Hacochl, pafoTaioniye oOT
ABUraTesns HJIH JMeKTPOMOTOpa, & HHOTAA H CH(ONHI.

dns moabeMa BOAB H3 BOAOCOODPHLIX KaMep TPUMEHSIOT
py4rible HJAH LeHTpo6eKHble HACOCHI.
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1V. JleGeakH ANA INTAHTOBBLIX HACOCOB

|
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Cucrema nebeikd  |UMJMHADA| KAaYaHWil | MOPWHA | HATHeTa- TEJBHOCTL ' ABHraTeas = HJuHa X WHPHUHA 3 BhL-
' Bum |B1 MHH.§ B MM |HHA B M B M3wac | B 4fc. coTa B MM
» |
Bypsoxn Il 100 25—35 | 170 70 145—2,03 | 3,4 — 44 | Jle6eaxa 1,080,8X1,65
i 2535 ' 220 70 1,88--2,64 | 41 — 54
, 256=35 ;300 § 70 256—3,60 | 52 — 6,75 —
150 | 25-35 | 170 | 50 | 373523 | 55 — 70 —
| 256—35 | 220 | 50 4,85—6,77 | 6,5 — 84 —
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