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BBEAEHHE

Hacrosmee moco6ue paspaGorano Kk CHnll 2.04.02—84 «BonocHa6-
xenne. Hapyxuabe cern H cOOpyKeHHSD».

B Tlocofun mpuBefeHLL OCHOBHbIE MONONKEHHS MO HCNOJb3OBAHHIO
MOA3eMHBIX BOX B HApOZHOM XO3AHCTBE, HX OXpaHE OT 3arpsI3ReHHA
H HCTOINGHHS; ONHCAHHE NPUMEHAEMbIX B COBpeMeHHOH NpaxkTHKE BO-
JOCHaOXEHHSA THUIIOB BOJA03a0OpOB (CKBa’KMH, LIAXTHBIX KOJONIEB, ro-
PH3OHTAJILHHIX M JY4YeBHX BOA03afOpPOB, KanTaxkefl HCTOUYHUKOB), HX
KOHCTPYKTHBHBIX OCOOGEHHOCTE M TIHIPOTEOJIOTMYECKUX YCJOBHH MpUMe-«
HCHHS; COCTaB HCXOJHHX LAHHBIX AN NPOEKTHPOBaHHA BOL03260DOB;
Tpe60oBaHMA K NOATOTOBJEHHOCTH 3KCIIYaTallHOHHBIX 3aMacoB IOJA3eM-
HEIX BOA JAJsl Pa3paGoTKH NPOEKTOB H PEKOMEHIAUUH N0 HCIOJb30Ba-
HHIO MATepHAaJOB O HAJHYHH IOA3eMHHIX BOJA JJsi 060CHOBAHHS NDPUHA-
THS HX Ha INPEINPOEKTHHIX CTAAHAX B KauyecTBe HCTOYHHKA BOROCHAG-
JKEHHS; METOJBl NPOSKTHPOBAHHA BOL03aGODHEIX COOpYXKeHHH; yCJIOBHSA
BHIOOpa H TeXHMKO-9KOHOMHYECKOr0 OGOCHOBAHHS THNA BOL03200DOB;
METOJHKa pacyera NPOH3BOAUTENLHOCTH BOA03a60POB; AaHHLIE MO 060-
PYZOBaBHHIO BOX03a60poB GuALTPAMH, BOAONOABCMHHKAMH H KOHTPOJb-
HO-H3MEpHTE/NbHON anmapaTypoli; cnocoOHl NONOJHEHHS 3amacoB INOA-
3eMHBIX BOA; HeoOXOAuMBIe pe3epBH Ha BOA03abopax B nojaie BOAH,
ykazaHug o0 ompofoBaHHN BOA03aGOPOB, HAGJIOLEHHAX 3a DeXHMOM
TOJ3eMHBIX BOJ Ha HX YUacTKaX; TEXHUYECKHe YCIOBHS M CHOCOOH BOC<
CTaHOBJEHHS MPOU3BOAUTENLHOCTH BOA03aG0OPOB.

B Iloco6uu uanaraiorcsi TakXKe OCHOBHBIE IIOJNIOXKEHUS MO OUGHKE
KayecTBA BOAH H COCTABJEHHIO NPOEKTOB 30H CAHATApHOH OXpaHBI BOXO-
3a60poB NOA3EMHBIX BOJ.

Tloco6ue oTpakaeT COBpeMeHHBI HAayuyHO-TeXHHIECKUIH M IPOH3BOJL-
CTBEHHHI/ YDPOBHM HCNOJb3OBAHHA IOX3EMHEX BOX [ BoJocHaOKe-
HHSI, ONBIT NPOEKTHPOBAHHS, CTPOHTEABLCTBA H IKCHJAyaTalHH BoA03aGo-
POB, a TaxkXke NOCIERHHE HAyYHHE NOCTHXKEHHS B OGJACTH OLCHKH 9KCe
IIyaTauHOHHLIX 3aM4COB ITOA3EMHLIX BOJ.

Hoco6ue paspaborano BHHK BOJITEO (goxTropa TexXH. Hayk
B. C. Anercees, H. Il. Kypauos, A. JX. My¢praxos, KanAuAaTH TeXH.

nwayg K. C. BoromoGos, I'. M. Kommynap, lH H. ﬂanmnﬂ\; A. E. Opa-

nonckasd, B. T. IpebennmkoB, 3. M. Xoxaaros); Cowosbofokanan-
npoektoM (utkeHepw A. M. Apnes, A. ®. Bpurkuu, A. C. Urnatosuu);
INHUHUHNC (xang. texs. nayk I'. A. Pasymos); BHUUI'C MuumonTax-
coeuctpos CCCP (kaud. texH. Hayk B. B. Bepcros).
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1. OCHOBHBIE 3AKOHOJATEJIbHBIE # NMOJA3AKOHHBIE
HOPMATHUBHBIE AKTHI IO HCIIOJb30BAHHIO
NOJA3EMHEIX BOJ B HAPOJLHOM XO3SHCTBE

OcHOBHBIE 3aKOHOAATEJLHBE AKThH

1.1, Tlopsemrble BOJAH KaK NPUPOAHBIA OOBERT B mpeienax Teppu-
ropun CCCP naxofsiTcd B cOGCTBEHHOCTH T'OCYZAapeTBa W NpeAOCTaBJf-
I0TCA XO3AHCTBEHHBIM, OOMIECTBEHHLIM OPraHU3aNHAM K OTACABHEIM IPaxK-
JaHaM TOJbKO B IOJb3OBaHHE,

Ilpy HCMOAB3OBAHHM NOM3EMHLIX BOJ B HAPOAHOM XO03aHCTBE BO3-
HHKAeT KDPYT BOXHHIX OTHOMICHHEH, TNOAJNEXAINHX PEryJHPOBAHHIO BOJA-
HBIM 33KOHOZATENLCTBOM,

TakuM eAuHBIM AJA Bcell CTPauH 3aKOHOJATENBHEIM aKTOM SABJA-
forca «OCHOBEI BOZHOTO 3akoHOAaTennctBa Cowosza CCP u cowasnbx
pecry GaHK».

OTHM OCHOBHHIM 33KOHOAATENbHLIM AKTOM, HMEIOIIHM IOPHAHUECKYIO
CHJY, peryaupyiorcsi obmue Boxunie oTeHomeHuss B CCCP mo mnoBoxy
HNPHPOJAHBIX 3aMacOB BOAH, WX H3y4YeHH#, yuera, HCHOJL3OBAHHUA, IJa-
HHPOBAHHS, OCBOEHHUs, OXpaHBl OT 3arpSA3HEHHS H HCTOWIEHMA, Npelympe-
XKACHHS M JHKBHAAUHMH BPeJHOrO BO3AeHCTBHS BOA, YCTPOHCTBAa H 2KC-
IIyaTalnuH BOJOXOC3AHCTBEHHBIX COODYXKEHHH, NpaB H OOGS3aHHOCTER BO-
ZonoJb30Batee-IpeANpuaTHil, opraHusanuil, yupexneHuffi W TpaxkjaH,
KOHTPOJIA 34 HCMIOJB30BAHHEM H OXpaHOH BOJ.

B orHOmeHHH HCHONL30BaHus NOA3eMHHX Bojg cT1aTthd 21 «OcHop
BOJHOIO 3aKOHOZATeJbCTBa® riacut: «Mcnmo/sb3oBaHKE NOJ3eMHBEIX BOJ
IHTHEBOrO KagecTBa AJSA HYXKJ, He CBS2AHHBIX C DHUTHEBHIM H GHITOBHIM
BojocHabkeHHeM, KaK HpaBHJO, He Jonyckaercsa. B pafiomax, rge or-
CYTCTBYIOT HeoO6xOIuMble NOBEPXHOCTHBIE BOJHBIE MCTOUHHKH H HMEIOTCH
JOCTaTOUHHI® 3allackl MOJSEMHHX BOJX MHTHEBOTO KayecTBa, OPraHul Mo
PETYJUPOBARHIO HCIIOAB3OBAHHA M OXpaHe BOA MOTYT paspelinTb HCHOMb-
30BaHHE 3THX BOX AN HeJed, He CBS3AHHHEIX C IHTHEBHIM M GHITOBEIM BO-
JoCcHABXKEeHHEMS,

B craree 24 yxasamo: «IloszeMubie BOAM (NpecHHe, MHHepaJbHEE,
TepMaJpHble), He OTHEeCEHHHE K KATETOPHH MHTBEBEIX HJH JeueOHBIX BOR,
MOTYT B VCTAHOBJEHHOM IOpPSIAKE HCHOJB30BATBCA HJIA TEXHHUECKOTO
BO,EOCHaﬁ)KeHHH, U3BJICYEHHS COJAEPIKaluXCsi B HHUX XHMUYCCKHX 3Je-
MEHTOB, IIOJIVYCHHS TeNJOBOH B3HEPTHH W JPYrHX TPOH3BOACTBEHHHIX
HY®J C cobuiofeHHeM TPeGOBAaHMA PANHOHAJNBLHOTO  HCIOJb30OBAHHS
H OXpaHel BOJ®, a B cTarhe 14 cHOopMysupOBAHBI NOHATHA O JABYX BH-
AaX BOJONOJb30BAHHA: OGINEM — OCYLIECTBASEMOM Ge3 npHMeHeHUA CO-
ODYIKEHHH HJIM TeXHHUYECKHX YCTPOHCTB, BJMSIOUIHX Ha COCTOSIHHE BOJA,
H CReNNAJbHOM — OCYLIeCTBJISEMOM C IpPHMEHeHHeM TAaKHX COODYIKEHHH
nad ycrpoiictB. K cmelnadbHOMY BOZONOMB30BAHHIO B OTAEJBHBIX CJIy-

4



gasX MOMXKeT OLITL OTHECEHO IOJBL30BAHHE BOAHHIMH 06BeKTaMH 6e3 MpH«
MEHEHHS COOPYIKEHHHA M TeXHUUEeCKHX yCTPOHCTB, HO OKA3LIBAIOHIee BJIHA-
HHe Ha cocTosiHMe BojA., OT60p moi3eMHLIX BOJA BOAO3abopaMH SABJAACTCH
CIeHaJIBHEIM BH/IOM BOJOMOML30BAHUA.

1.2. B noanom coorBeTcTBHM ¢ «OcHOBaMHM BOJHOTO 3aKOHOAATE/Nb-
ctBa Cowsa CCP u cowo3nbXx pecny6auxk» B KaxKIoH COM3HOH pecmy-
6nivKe paspaloTaHE H yTBEPKJEHH B 3aKOHOMATENBHOM MOPSAKE H fefi-
CTBYIOT B KayecTBe PecnyOJHKAHCKUX 3aKOHORATE/bHBX akToB «Boame
KOJLEKCHI».

B oranude ot OcCHOB, PerymupyONIIHX Bech KPyr BOAHBIX OTHONIe-
HUH H COJepIKAIlUX H3J0XKeHHEHe B O0leM BujJe NPHHIHIHAJALHBIE YycTa-
HOBKH O INIPAaBOM peXHME BOJHEIX DecypcoB, YCJOBHSX M NOPSAJKE HX
yiera, HCIOJb30BaHHA M OXpaHil npumenureasHo K Cowo3y CCP B ue-
JoM, BonHble KONEKCH, PeryaupyiollHe TaKkKe BeCb KPYr BOZLHBIX OTHO-
IIeHHH, UMEIOT CHJy 3aKOHA JHUIb B Npefpejax pecnyO/JHK u COJepiKar
JeTalbHOE H3JOMKEHHE IOPUIHUECKHX HOPM, HAMPABJEHHBIX Ha HCIOJb-
30BaHNE K OXPaHY BOAHBIX PECYpCOB.

Tax, B Boxuom rogZexce PCOCP, nanpumep B crathe 45, UMeTCA
npAMBEle YKasanusa o6 00643aTeNbHOM BeleHHH HaOJIOAeHHA 3a PEKHEMOM
HCTOYHHKOB BOAOCHAOMKEHHS NMPH HX 3Kciiyatauus, a B craTtee 100—
006 060pyAOBaHHH BOJ03a0OPOB HOA3EMHBIX BOJA <«yCTPOHCTBAMH s
cHCTeMAaTHuecKoro HaOJIOJeHHs 3a YPOBHEM BOJH H BoJOMepaMH AJa H3-
MepeHHs Ae6HTa B IPOLecce dKCIAyaTalHu» U Ap.

Ion3akoHHBIE HOPMATHBHbBIE aKThI, PEryJupyionye
OTJEJbHBIE CTOPOHBI BOJAHBIX O THOLIEHH I

1.3. Hapsigy ¢ yXasaHHEMH OCHOBHHIMH 32KOHOZATEJbHBIMK aKTa-
MH UMeeTca H JAeHCTBYeT DAL MNOE3AKOHHLIX HOPMATHBHBIX aKTOB, M3«
JAHHBIX Ha OCHOBAHHW ¥ BO HCMOJNHEHHE 33KOHA H TaKikKe DPery/lHpYyIO-
KX Te WM HHHe CTOPOHH BOAHHX ormowenuil Kak 8 CCCP B menow,
Tax ¥ B COIO3HLIX pechmyO6/uKax.

B n. 1.4 n manee npuUBOJATCA HaHMEHOBAHHS NOJ3aKOHHHIX HOPMa«
THBHBIX HOKYMEHTOB H H3JIOJKeHHE B HHX MOJOXKeHHfl, MNOAJNeXaumux
y4eTy IpH IPOEKTHPOBAHHH BONO03a0OPOB MOJA3EMHHX BOI.

1.4, TlocranoBaenne Cosera Munuctpoe CCCP or 4 cenrsabpa
1959 r. «O6 ycHJIEeHHH rOCYZapCTBEHHOTO KOHTPOJSL 32 MCMOJ/IL30BAHHEM
[TOJ3EMHELX BOX H O MEPONPHATHAX MO HX OXPaHe» ¢ H3MEHEHHSAMH H A0-
nmoJiHeHuaMH oT 6 anpeasa 1982 r. u «[lonoxenne 06 oxpaHe noA3EMHEIX
BoZ Ha Tepputopun CCCP» (1984 r.).

Corntacuo ITocranosnenuio, Gypenne SKCIAyaTALHOHHBIX CKBAXKHH Ha
BOAY, NepeoGOpyloBanue PasBefOYHEIX CKBAXKMH B 3SKCIIyaTalHOHHbE,
CTPOUTENLCTBO M [epeoGOPYZOBAHME KANTaXKHHX COOPyXeHu# AAs He-
NOJIB30BAHUA MOA3EMHEIX BOJ NPOU3BOAATCA TOJBKO C paspellleHHA MH-
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HucTepcTBa (yNpaBJeHHs) TEOJOTHH COIO3HBIX pecnyGaMK HJIH NPOH3BOJ-
CTBEHHHIX TEONOTHUECKHX OOBbeJHHEHHH M IO COTJAacOBaHHIO ¢ MECTHHIMHU
OpraHaMHy roCyAapCTBEHHOTO CaHHTapHOro Haj3opa H OpraraMu no pery-
JINPOBAHHIO HCHOJB30BAHMS U OXpaHe BOJ.

B IMosoxennH yxasaHo, YT0 NPOEKTHPOBaBHE BOA03a00POB mojzeM-
HBIX BOJ OCylIeCTBJsIeTCH OpraHU3anuAMH, HMCIOIIUMH IIPaBO HA NPOBE-
Aenue stux pa6or. IIpoekT XoJ/ukeH OBITh COTVIAcOBAH C TeOJOTHUECKAMH
OpraHf3anuAMH, OPTaHaMH TrOCYAapCTBEHHOTO CaHHTAPHOrO Hajsopa, op-
TaHaMH TI0 peryJiMpOBaHHUIO HCIOJb30BAHUA U OXPaHBl MOJ3EeMHEIX BOZR,
a TagKe ¢ 3eMienosb3oBaresneM. CornacoBaHHe NPOEKTA NPOBOIHT DeH-
HPOCKTHPOBIIHK COBMECTHO € 34Ka39HKOM, IIPH HEOOXOAMMOCTH HPHBJE-
KaeTcsl NPOEKTHAs OpraHusauus, paspabaruiBaromag npoekrt., B ITonoxe-
HHM YK43aHH TaKXe HeOOXOZHMOCTb 060PYA0BaHHS CKBAXKHUH YCTPOACTBA-~
Mz AJis HaGalofleHHH 32 ypPOBHEM BOXBI B miacte, AeGHTOM CKBa>XKHH
1 oT6opa B3 HUX NPOO BOALI HA AHAJMH3; MePH HO OXPaHEe NOJA3EMHHIX BOA
OT 3arps3HEHHA H HCTOMICHHA H MepHl KOHTPOJAfA 32 MX HMCHOJIb30BaHHEM,

1.5. Tlocranosnenne LIK KIICC u Cosera Muuucrpos CCCP ot 29
Aexabpa 1972 r. «O6 ycuaeHHE OXPaHHE NPHPOAH M YIAYUINEHHUU HCIONb-
30BaHHA NPHPOAHHIX pecypcop», B Hem, B 9aCTHOCTH, YKa3aHO, YTO OT-
BETCTBEHHOCTh 32 OPraHH3ALHIO PAUHOHAJLHOTO HCNOJAL30BAHHA HOA«
3eMHBIX BOJ B HApOZHOM X03fHCTBe M 3a OXpPaHy HX OT 3arpA3HeHHd
H HCTOIIEHHA HeceT MMHHCTEpPCTBO MeNHOpAnHMH H BOJHOrO XO3AHRCTBA
CCCP u 4TO 3TO e MHEHCTEPCTBO OCYHIECTBJSIET FOCYAAPCTBEHHBIH KOH-
TPOJb 34 PANNOHAJBHEIM HCIOJL3OBAHHEM BOJ, M HX OXDaHY OT 3arpashe-
HHSI M HCTOLICHHSA. YCTAHOBJEHO, YTO (YHKLHH ODPTraHOB N0 PeryJqaupo-
BAHHIO HCIIONB30BaHHA H OXpaue BOA, npelycMorpenHble «OcEoBaMH BOJ-
Horo 3akoHogatenasctBa CCCP # cOMO3HEIX pecny@iauK®, BBHIIOJHSIOTCA
MunucTepeTBOM Meanopannu K BoAHoro xossfictea CCCP, ognouMeHHEI-
MH MHHHCTEPCTBAMH M JADYIHMH COJO3HO-pecnyGIHKAHCKUMH OpraHaMu
MeJHOPaliHy ¥ BOAHOI'O XO35HCTBA COIO3HBIX PeCHyGJIHK, NOJUHHEHHHIMH
HM GaccellHOBBIMH (TepPHTODHANBHLIMH) YOPaBJCHHAMHM IO PEryJHpOBa-
HHIO HCIIOJL30OBAHHS M OXpaHe BOJA, a TaKxKe ADYTUMY OpPraHaMu CHCTe-
Ml MuHHCTepcTBA Mesuopannu u BogHoro xosaicrsa CCCP.

DTUM XKe NOCTaHOBJCHHEM (QYHKIHH KOHTPOJA 32 OXPAHOH MHOX3eMHLIR
BOJI OT MCTOIWIEHHS M 3arpsI3HEHHS BO3JOKeHH Ha MHHHHCTEPCTBO IeoJo-
rer CCCP. Beegen ¢ 1 mrona 1973 r. rocynapcTBeHHBH yueT BOA H HX
HCIop30Bauua no exunoit g Coroza CCP cucreme. Boangxen yuer Boj
u Begenue I'ocynapcTBeHHOro BOAHOTO Kazactpa Ha [ocylapeTBeHHBIH KO-
muter CCCP 1o rujpoMeTeoposioriii ¥ KOHTPOMO NPUPOAHOK CPelibl COB-
mectHo ¢ MmnucrepcerBoM reostorun CCCP (1o pasgeny nozseMHBIX BOX)
u MunucrepcTBOM Meawopauun M BogHoro xossficrBa CCCP (B uacru
yuera noTpeGJaeHHs U pacnpeleseHHs BOAL).

1.8, TocranoBnenune CoBera Munuctpos CCCP or 10 mapra 1975 r.
Ne 197, yreepauburee «ITosoxenne o rocynapeTBeHHOM yueTe BOX H HX
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HCITOJIb30BAHNH?, COTVIACHO KOTOPOMY TOCYAApCTBEHHBIA yd4eT BOX H IX
HCIOJb30BaHue oOcyuiecTBastores no eaunon pist Cowsza CCP cucreme
I'ocynapereennsM goMmureroM CCCP mo rHApPOMETEOpONIOTHH M KOHTPO-
JI0 TPUPOAHOH cpeln coBMecTHO ¢ MunncrepcrsoM reosoruu CCCP (mo
pasieny moA3eMIBX BoA) ¥ MHHHCTEPCTBOM MeAMOPAUHNH M BOJAHOTO XO-
safictea CCCP (B uacTH yueTa HCHOJBL3OBAHUSA BOJ).

1.7. Hocranonnenne Cosera Mumuctpop CCCP or 2 wmous 1976 r.
«O mopanke pa3’paboTKH B YTBeDKACHHS CcXeM KOMIJICKCIIOrO HCIOJb-
30BaHUA W OXPaHH BOA», B KOTOPOM B cOOTBerTcTBHH ¢ «OCHOBaMM BOA-
Horo 3agonodarensetBa Cowosa CCP u comosnex pecny6iMK» yKasawuo,
YTO B LEJSX ONpeAeJeHHs NPHHUHNHAJLHBIX HANpaBJeHHH BOXHOTO XO-
35HCTBA CTPAHBl H OTAEJBHLIX €€ PErHOHOB XOJ/IKHB paspafaTblBaThCst re-
HepaJbHLe CXeMBl KOMIVIEKCHOTO HCIONB30BARUSA M OXPAHH BOJ IJf CTPaA-
HBl B 11es0M, 0accelflHOBbIE CXEMBl AMS1 PEK, TePPUTOPHAJBHLIE CXEMH A4
5KOHOMHYECKHX DalfOHOB COIO3HBIX pecnyO/HK H aBTOHOMHHIX DeCIyO/HE,
Kpaes, o01acTel.

B Ilocranopjenun BHASSAIOTCS CXeMbl OOMECOIO3HOrO H pecnydJu-
KAHCKOTO 3HAa4YeHHsS H COOTBETCTBEHHO HOPANOK MX yTBepXIEHHA ¥ YT-
BEpKAAIONUIHE OPraHH,

K cxemam 061iecoi03HOTO 3HATEHHUS OTHOCATCH:

TeHepaJLHEEEe CXeMbl KOMAJEKCHOTO HCIIOJL30BAHHA H OXpaHH BOX;

GaccedHOBEHIE CXeMBI KOMIJIEKCHOT'O HCIOJNB30BAHHA W OXDAHH BOJ-
HbIX 06beKTOB, Pery/upOBaHHe U TOJB30BAHUE KOTODBIMH OTHECEHO K KOM-
nerenuun Coiosa CCP;

6acceflHOBEIE CXeMHB! KOMIJIEKCHOTO HCIOJB30BAHHA M OXpaHH BOJ
B cJyuasix, Korfa GaccefiH pacmoJioxeH HA TeDPHTOPHH [ABYX HJH 6oJee
COIO3HEIX pecnyOaMK, a TakXKe B chyJasX, xoraa 6accellH pacnosoxeH
Ha TepPUTOPHH ORHOA pecmyG/HKH, HO HaMedaeMble B CXeMe MepOnpHS-
THA H3MEHSIOT YCJIOBHSI BOJOOGeCHeyeHHS M COCTOSIHHE BOJ APYTHX CO-
I03HBIX pecny6JHK;

TeppHUTOPHATBHEIE CXEMB! KOMIUIEKCHOTO HCIIOJ/b30BAHHS H OXPaHEI BOJ,
B cJydYadax, KOria HaMeyaeMbie B CXEME MEDOHDHUATHSA H3IMEHHIOT BOJO-
ofecriedenne U COCTOSIHUE BOJ ABYX HJIH HECKOJBKHX COIO3HBIX pecnyBiik.

OcranpHble GaccefHOBLHE H TEPPHTOPHAJBHBIE CXeMBI KOMINEKCHOTO
HCTIONB30BAHMA M OXPaHB BOA OTHOCATCS K CXeMaM pecnyGIHKAHCKOro
3HayeHus, CXeMH KOMILJIEKCHOTO HCIOJAb3OBAHMs H OXpaHB BOJ obuieco-
103HOTO 3HaueHHs yteepxkjatorcst I'ocnsanom CCCP no corsiacosanuio
¢ Tocerpoem CCCP, a cxemml pecnyGIHKaHCKOTO 3HaueHHS — CoBeTaMu
MHHHCTPOB COW03HBIX pecny6JHMK MM NO HX NMOPYYEHHIO OCIUIZHAMH CO-
103HBIX pechnyOJHE [0 HPeACTaBJIEHHIO OPraHOB IO DEryJHAPOBAHHIO HC-
NOJb30BaHHs H OXPaHe BOJ COIO3HHIX Pecry6auK.

1.8. Mocranosaenne Cosera Munucrpos CCCP or 10 miong 1977 r.
«0 nopsfKe COTNIACOBAHHA ¥ BblAaud paspelieHufl Ha cHenuanbHOE BO-
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ZonoJb3cBaHHE» (C YUCTOM H3MeHeHu#H u jgomoancruii or 11 deBpaas
1982 r.) u «VHCTPYRUEA O MOpsiiKe COIVIACOBAHHS M BHJLAYM Daspelle-
muit Ha cnenBojonoabsosannes HBH 33-5.1 02-83, yreepxnennas Mun-
BoxxosoM CCCP u cornacopannas ¢ Focerpoem CCCP,

Paapeurenns Ha chennajpHoe BOLONONb30BAHHE BEIAAIOTCS:

Munnerepersom Megauopauun H BogHoro xossiicrBa CCCP, ecan
CnenyasbHOE BOAONOAL3OBAHHE OCYLIECTBJAETCS HA BOLHBIX O6BEKTax,
PeryaupOBaHNe MOJb30BAHHS KOTOPHIMH OTHeCceHO K xomuneTeHuHu Coloaa
CCP;

ynpaBaeuneM «Kacnsoinansops, ecn cneunnanbHoe BoJONOJb30BA-
HHE OCYILECTBASETCA B 30HE €ro JesTeqbHOCTH.

MuHHCTepCTBAME MeJHOPalliH M BOLHOIO X038HCTBA H APYTHMH CO-
103HO-pecnyGJIHKAHCKMMH OpraHaMH MeJHODAUHH Y BOJHOTO XO03fHCTBA
COI03HBIX PecnyBIIHK H WX OPTAHAME HA MECTaX NP QCYLIECTBJECHHUH CHe-
IIHAJIbHOIO BOJONOJL30BAHAA Ha BOAHBIX OOBEKTAX, PETYJIHPOBAHHE HOJb-
30BaHHA KOTOPLIMH He oTHeccHO K KoMmmeTeHuuu Coioza CCP, ecin yka-
3aHHBIE BOJHBIE OGBEKTH HCHOJB3YIOTCS B KadecTBe HCTOYHHKOB AJA LEHT-
PAasu30BAHHOTO BOJAOCHAGMKEHHS, OTHECEHH K KATETOPHH CYALOXOAHEIX HJ/IH
JIECOCTIJIABHEIX NyTel, qH60 UCHOMB3VIOTCA AMA NOOLIUM HOL3eMHEIX BOJX
C MPHHYIUTEJbHLIM MOHHMKEHHEM YPOBHS BOJBI MJH IJs1 ¢6poca CTOUHBIX
BOA.

B ocranpHBIX cayyasx paspelleHHe HA CIENHaJbHOE BOJOTMOJBIOBA-
HHE BBILAETCA HCHOJKOMaMH MecTHHIX COBETOB JEHYTATOB TPYASNIHXCA
B nopaake, onpefeaseMom CoBeraMu MHHHCTPOB COIO3HBIX pecmy6iiHK.

Cnennanpaoe BOAONOJNB3OBaHIE Ha BOJIHBHIX OOLEKTaX, MNpeAoCcTaB-
JEHHBIX B 060CO6GNeHHOe MOJb3OBAHHE NPEAUPHATHSM, OpraHU3aIHAM
A yuperKReHHSM — IePBUYHLIM BOJOMO/b30BATEAM, paspeuraercs mo co-
rJAaCOBAHIIO C 3THMH IIPEANPHATHAMH, OPraHH3alHAMH, YUDEKACHHSIMH.
B cayuasx, ycraHoBjeHHHX sakoHoAaTeancTBoM Cotoza CCP u cowoaupx
pecityGanK, paspelleHHss HA CHeHAJbHOe BOLONOJAL3OBAHHE HA YKasaH-
HBIX 001LeKTaX BHLIAIOTCS HEPBHUHHIMH BOAONOJL3OBATENAMH NO COIIAco-
BaHMIO C OPraHaMu II0 PeryJHpOBaHHIO HCHOJAL30BZHHA H OXPaHe BOJ.

PaspeurenHs Ha chnepHasdbHOe BOAOMNOJNB30BAHHE AJSA BHOBbL CTPOS-
IIHXCS, PEKOHCTPYHPYEMEIX NpeAnpHATHH M JAPYrHx 00BEKTOB NpencTaB-
JISET 3aKa34HK NPOCKTOB NPH ONpeJie/IeHNH MeCT CTPOHTEeNbCTBA 06 BEKTOB,

Paspemenun ua Clenuaibice BOKONOMNBIOBAHUE BHIZAIOTCH MOCHAE CO<
rJjacoBaHus BOAOIOJAL30BATENCM yCJIOBPIﬂ 3TOro BOAONOJAL30BaHHS C op-
TaHaMH, OCYIIeCTBJAOIHEMU TOCYAapCTBeHHBIH CAHATAPHBIA HaA30D, — BO
Bcex cayuasx (KpoMe cjyuaeB BHIAAYH paspellieHHHE Ha MOJCBOH cmJiaB
Jeca, a TaKxke Ha CIJIaB JApeBecHHH! B NyYKax H Kollelsx 6e3 cyRoBoil
§ACH B €OOTBETCTBUM cO craTthefl 26 «OCHOB BOAHOTC 3aKOHOLATENLCTRA
Coio3a CCP ¥ colosHbix pecnyOJHK»); ¢ OprasaMH, OCyLIeCTBJSAIOIIHMHA
OXpany DHGHHX 3amacos-— NPH BLlAaye paspelieHnd Ha NOJL3OBaHHE
pHOG0X035HCTBEHHEIME BOZOEMaMH; ¢ OPraHaMH [eoJioTHH — NPH Bbilaue
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paspelenufi Ha NOJb30BAHME NMOA3EMHEIMH BOKAMH, a Takke Ha cbpoc
CTOYHBIX BOR B IOJ3EMHbIE BOZOHOCHBIE TOPHIOHTH, eCJIH YKasaHHHH c6poc
HONyCKaeTCs HNeACTBYIOUNM 3aKOHOZATEJILCTBOM; C OpranamMu rocymnapcer-
BeHHOr0 TODHOTG Haj30pa — NIPH BblZade paspelleHWH Ha NOJBL3OBAHHE
THADOMHHEPA/ILHEIME pecypcaMi; ¢ opraHaMu rocyAapCTBEHHOH BeTepH-
HapHOH cayxk6bI— npH BHJaue paspenlennfi Ha 3a6op BOAM AN HYRJI
JKHBOTHOBOACTBA, PHIGOBOJACTBA M NpeAnpusaTHi 1o mepepaGoTKe H Xpa-
HEHHIO NPOAYKTOB M CHIPbfl XHBOTHOTO NPOHCXOMKAEHHS.

1.9. Vxas [Ipesuauyma Bepxosuoro Comera CCCP or 1 oxrralpsa
1980 r, «O6 aZMHHUCTPATHBHON OTBETCTBEHHOCTH 3a HapPYILEHHE BOLHOTO
3aKOHOJATENbCTBAY N «MeTonuueckue peKOMEHAAUHH O NMOPSAAKE NIPHBJE-
YeHHS K alMHHHCTPATHBHOM OTBETCTBEHHOCTH JIMI, BHHOBHHX B Hapylie-
HHH BOJHOrO 3aKOHOJATEJLCTBA B YaCTH OXPAaHH NOX3eMHHX BoJ OT
3arpsA3HeHHst U HCTOMIEHHSY, YTBepKAEHHHe MHHHUCTEDPCTBOM TeOJIOTHH
CCCP 8 oxkrabpa 1981 r. B coooTBerctBuH ¢ YKasoM IpefycMOTPEeHbI
mITpadel HA HOMKHOCTHHX Jjuy oT 50 mo 100 py6 u Ha rpamjan oT
30 zo 50 py®6.

1.10. Pacnopsxenue CoBera Munnctpo CCCP ot 25 oxtabpa
1983 r. 06 WHBEHTAapH3aUUK CAMOU3JHBAKOIMXCS CKBAXKHUH H «IlosoxeHnne
0 NOpAAKe NPHEMKH BHIIOJHEHHHX pafor no focoGOpYLOBalHNI H JHK-
BHAALME CaMOM3JMBAIOMIMXCH APTE3MAHCKHX CKBAXKWH», YTBEPIKAEHHOE
Munucrepcrsom reonornn CCCP 8 oxra6py 1985 r. Ilo yxkasannomy Ilo-
JIOXKEHHIO Ha TeppuTopHH AeficTBHs cooTBercTByromux I[TT'O cosznaioren
NOCTOSHHO AefICTBYIOMIHE KOMHCCUH, KOTOPHE CJENAT 32 PaGoTOH caMOH3-
JIMBAIOIIXCA CKBAYKHH M IIPH HeOGXOAMMOCTH NPHHHMAIT Mephl IO HX
JIUKBHIAN UM,

1.11. Tlocranoracuue Cobera Munuctpos CCCP ot 25 despaan
1983 r. Ne 177 «O6 yTBepXKAEHHH KaAacCHOUKAIHH SKCIJIyaTaUHOHHBIX
3a11aCOB M TPOTHO3HEX PecypcoB NOA3EMHHIX BOA», B KOTOPOM, B 4acT-
HOCTH, YK43aHO, 4TO YTBEpPIKJAEHHe SKCIMNYaTallMOHHBIX 3aNACOB MOA3EM-
HLIX BOJ He TPeGyeTCst IPH NPOEKTHPOBAHHH HOBBIX M DaciiupeHHH (pe-
KOHCTPYKIHH) JAeHCTBYIOIINX MNPeANnpUATHH, NOGHBAIOUIAX H HCIOJL3YIO-
X MOJ3EMHEIE BOABI, €CJH KANHTAAbHble BJOMKEHHS Ha CTPOMTEJBCTBO
BoJ03a6opHLIX coopykenuli He npepblmaor 500 THC. py6., a MO 06BEKTaM
JKeJIe3HONOPOIKHOro TpaHenopTa — [ MaH. py6.*.

1.12. Tocranosseuue Tocetpoa CCCP ot 23 cenrabpa 1976 r. Ne 150,
B COOTBETCTBHH C KOTOPHIM IIPOEKTH BOK032GOPOB MOX3EMHEIX BOJX MOA-
JIeJKAT  COIJacoBaHHIO ¢ oprarmsauusaMu Col03BOLOKaHAJIHHANDOEKTA
(tabn. 1).

1.13. Pacnopsxenne Muuncrepersa reosorun CCCP or 12 nekafps

* B 00beM KanuTaNbHAIX BJIOYKEHHI BXOJAHT CTPOUTENbHASA CTOUMOCTD
BCEX COOPYXKeHHil CHCTEMH BOJONPOBOAA OT COODYIKEHHH Ha MCTOYHHKE
o TOTpeGHTeNs BOJHL, a TaKXKe CTOHMOCTb COOPYiKeHHI dHeprocHalbxe-
HHUfA, CBA3H, HODPOT,



Ta6muua 1

HauMenoBagHe NPOEKTHLIX
opranusauuiy
CoI03BOA0KARATHURIIDOEKTA

HanMenopanue pPecnyGink, xpacs u obsaacredt

Bagunckoe orgeacaue Co-
103BOLOKAHAJITPOEKTA
Bocerouno-Cubuperoe  oT-
fenenne Col03BOJOKAHAM-
NpoeKTa

Asep6aiipxanckaa CCP

flkyrckas ACCP, Byparckas ACCP, Kpac-
HOApCKUH Kpaft, IlpuMopckufi Kpa#H, Xa-
6apoBckufi kpa#i, Hpkyrckas, Amypckas,
Kamuarckas, Marapanckas, Caxajuuckas,
Ynrnackas o6nactu PCOCP

HOyman6unckoe  orgene- | Tamxukckasa CCP

Hue  Kaspogokamasnpo-

eKTa

KasBozokaHanmpoeKT Kazaxckan CCP, ¥Ya6ekckaa CCP, Typk-

menckass CCP, Kuprusckas CCP

Jlenunrpanckuft Bopoka-
HaJIIPOEKT

Jlateniickag CCP, JinroBckas CCP, Oc-
rouckas CCP, Kapensckana ACCP, Kowmu
ACCP, Jlennurpaickas, [lckoeckas, Hos-
ropoxckas, Boaoroackas, ApXxanresascxasg,
Mypmanckasn, Kaaunuarpajackas obaactd
PCOCP

Munckoe otnenense Co-
103BOZ0KAHAMIPOEKTa

Benopycckas CCP

Pocrosckufi  Bomokauai-
IPOEKT

Tpysunckas CCP, Apusnckas CCP, Ha-
recranckass ACCP, Ueyeno-Hurymckas
ACCP, KaGapauno-Baaxapckas ACCP,
Cesepo-Ocerunckags ACCP, KanMbinkas
ACCP, Kpacrogapckufi xpafi, CTaBponosb-
ckufi kpaft, PocroBckas, AcrpaxaHckaf,
Caparoserasn, Ky#6eiesckas, BoJrorpas-
ckas obmactn PCOCP

CubupcKoe oTleAeHHe

Tysunckas ACCP, Anradickuft xpaft, Tom-

Col03BOLOKaHANIIPOSKT ckag, Hoeocubupckas, Kemeposckas 06-
gacty PCOCP
Co103B010KAHANTIPOEKT Yamyprekas ACCP, Tarapckas ACCP, Uy«
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pamckass ACCP, Mapuiickass ACCP, Mop-
nosckass ACCP, Bauupekass ACCP, Moc-
xoBckas, Cmonenckag, Kaayxckas, Kanu-
HuHcKad, sIpocnaBckas, MBanosckas, Bpax-
ckas, Opaosckast, ¥Yabsuosckad, Buaagn-
mupckad, I'oppkosckasi, Kuposckas, Ilen-
senckasn, Pazanckasn, Tyasckas, TioMenckas
obaactu PCOCP



IIpodorocenue raba. 1

HauMeHOBARHE IPOCKTHHE
OopranHzanni HaumenoBague pecnyGiuK, kpaes H ofaacTeil

CCI03BOZIOK aHAMHUHTIPOEKTA

YKPBOROKaHANIPOEKT Monnasckass CCP, Kuepckas, Kuposo-
rpagckas, JKuromnpckas, Yepkacekas,
Bunnnnkas, Xmenpruuxas, Tepuonous-
ckan, YepHoBuUKas, JIeBOBCKas, Boawm-
ckaf, 3axkapnarckas, Mearo-®pankobckad,
Kpoivckas, Posenckas, Opeccrkas, Huxo-
JaeBckasg obaactn Yxpaunckos CCP

Ypansexuii  Bopokanaa- | CeepasnioBckas, Ilepmckas, Kyprauckas,
HPOEKT Yensbuuckas obaacty PCOCP

Xapovkopckuli Bopokanan- | benropopckass, Bopomexckas, Kypekas
NPOEKT Jlunenkas, Tam6oBckaa obaacth PCOCP,
XapbxoBckas, [lonraBckas, Cymckag, 3a-
nopoxexas, uenponerposckas, JHoHenkas
obaactu Yrpaunuckoii CCP

1976 r. Ne 285-]1, cornacHO KOTOpOMY 3afBKH Ha Pa3BeAKY MOA3EMHHIX
BOA JIONKHH COIIaCOBHIBAThCS ¢ opranusaunsMu Col03BOJOKaHAJHAY-
npoekTa no Taéa. 1.

1.14. Iupektusnoe mucsMo Tocerpos PCOCP m Munncrepcrsa Me-
Jauopanuk B BogHoro xosaficrea PC®CP or 17 masa 1979 r. u coorBer-
CTBYIOMIHE YKa3aHHsS FOCCTPOCB COMI3HLIX pecnybaHK O NMOpSAAKe COTaco-
BAHHH CXeM M IIpOEKTOB paHOHHOM T/NaHHPDOBKH H CX€M TIeHepaJbHbLIX
IJIaHOB, COTVIaCHO KOTOPOMY:

cXeMBl PafOHHON NNAHUPOBKH aBTOHOMIHX pecly8MMK, KpaeB H 06-
Jactefi, a TaxKe MPOEKTH PaROHHOH NMJIaHHPOBKH IPYyHN aAMHHHCTDATHB-
HBIX PaftoHOB corsiacoBeIBatorcsa ¢ MurBogxosonm PCPCP;

IPOeKTH PaiioHHOH NJaBHPOBKH OTAEJLHHX aJMHMHHCTDATHBHLIX paii-
OHOB- COTJI2COBHIBAIOTC ¢ 0OaccefHOBEIMU (TeppHTOPHANBHEIMH) YTpAB-
JIeHHAMY 11O PeryJupOBaHHIO HCIOJB30BAHHA ¥ OXpaHe Boj MuHBOAX03a
PCOCP n ynpassnensem «KacnBoguansop» Munsogxosa CCCP;

CXeMH TeHepa/bHHX IJ1aHOB NPOMBIIACHRLX Y3J0B, YNOPSAOUEHHA
MPOMBIIIEHHOR 34CTPOHKH PAaHOHOB rOPOAOB # Pa3MELleHHs MPOMBIILI-
JIEHHBIX npeﬂnpm{mﬁ COrJlaCOBBIBAIOTCS!

a) NpU CTOHMOCTH BOZOLPOBOZHO-KAHANH3AUHOHHEX COOPYKEHHH N0
1 MaH, py6. —c GaccelHOBBIMH (TePPHTOPHAJNLHBLIMU) VIPABJEHHAMH 1O
PETYJIHPOBAHHIO  HCHOJIL3OBaHMA H oXpaHe Box Munsojxoza PCQOCP
B ynpasneuneM «Kacneognaasop» Munsonxoza CCCP;

6) npu CTOHMOCTH BOACIPOBORHO-KAHAMH3AUHOHHHIX  COOPYXKEHHH
chiie 1 MJH, py6. — ¢ Munpogxosom PCOCP,
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1.15, B CHull 2.04.02—84 nenTpaJnHsoBaHHLIE CHCTEMHI BOMOCHAG-
JKeHHS [0 CTeNeHH ofecneueHHOCTH INMOJAYH BOASI MOAPA3NeNsIOTCA HA
TPH KATETOPHH:

I — ponyckaercsa cHUXeHHE [OAAYH BOJAH HA XO3SACTBEHHO-NIHUTHEBLIE
HYXKJIB He Goaee 30 Y pacueTHOro pacxojia # Ha IIPOUIBOACTBEIHBIC
HYXKZH [0 Npejesa, YCTAHABIHBAEMOTO aBapHAHBIM rpadHKOM paGoTH
HPEANPUATUH; JJIUTENLHOCTh CHUXKEHHS HONAYH He JOJKHA MpeBHIIATh
3 cyr. IlepepuiB mofayw BOABI HJH CHHXKEHHE NOJAYH HUXKe YKa3aHHOro
npefena HNOMYyCKaeTCs Ha BPeMs BLIKJIOYCHHS HOBDEKIEHHHIX H BKJIOUe-
HHSI pe3sepBHBIX 3JeMEeHTOB, HO He Gosee ueM Ha 10 Mum;

Il — senuunHa JONYCKAEMOTO CHYIKEHHS MOJAYM BOAB T4 XKe, YTO NPH
I xareropuu; IJHTENBHOCTh CHMIKEHHS MOJAYM He HOJIXKHA INPEBHILATH
10 cyr. Ilepepse B momave BOABI HMJIM CHHJKEHHe HMOJAYH HMKE yKas3aH-
HOTO [Mpefesia JIONYCKAETCS HA BPEMs BHIKJIOUEHHS MOBPEXAEHHBIX
H BKJIOUEHHA DE3epBHBIX 3JEMEHTOB HJM [POBEAEHHS PEMOHTa, HO HE
Goslee yeM Ha 6 u.;

IT] — BesmuuHa AomyckaeMoro CHHMIKEHHS IOJaud BOJABI Ta Xe, YTO
npu I Kareropuu; NJHTEiBHOCTD CHHIKEHHS NOJAYW HE MOJIKHA TPEBHI-
watk 15 cyr. Tlepepns B nojaue BOAW MJH CHHXKeHHe NOJAUHM HAXE
YKa3aHHOTO mpefena AONYCKaeTcs Ha BPeMs NPOBEJEHHS PEMOHTA, HO
He GoJiee yeM Ha 24 u.

O6beaunenHble X03SHCTBEHHO-IHTEBEE M NPOH3BOJCTBEHHHIE BOJAO-
IPOBOABL HACEJEHHBIX NYHKTOB CJeJyeT OTHOCUTh NPH HHCJAE IKHTeJaef
Gonee 50 Toic. yen. — K 1 kateropum; ot b mo 50 Thic. yes—~ ko II ka-
TeropuH; MeHee 5 ThC. yea. — K III gareropuu. IIpn Heo6xomumMocTH mo-
BHIIEHHS O6EeCIeYeHHOCTH NOJAYH BOABI HA NPOHU3BOJCTBEHHBIE HYIKABI
NPOMBIIJIEHHEIX H CeJIbCKOXO3AHCTBEHHBIX NPeAnpuATUii (IPOH3BOJACTB,
I1eX0B, YCTAHOBOK) CJelyeT NpeAycMaTpuBaTh JIOKaJ/bHEIE CHCTEMBI BOJO-
cuabmxenns, IIpOEKTHl NOKAJNBHBHIX CHCTEM, OGecHeuuBaIOIIHX TEXHOJIOTH-
yeckHe TpeGoBaHNS O6BEKTOB, HOJIKHEL PACCMATPHBATRCA M YTBEPKAATh-
CA COBMECTHO C NPOEKTaMH 3TUX OODBEKTOB.

1.16. «Kgaccuduxanus sKCIIyAaTANHMOHHLIX 3aMacoB H NMPOTHOSHHIX
pPecypcoB NMOA3EMHEIX BOA», yTBepxaenHas ITocranoBienneM Cosera M-
wucrpo CCCP 25 deppana 1983 r. u ycranasiuBaomas eAunse g Co-
i03a CCP npHHIHNE MoJAcYeTa H TOCyXapCTBEHHOrO ydera SKCNJyaTaiH-
OHHBIX 3al1acOB NOA3eMHEIX BOJ IO CTENE€HH HX H3YYEHHOCTH H HApPOAHO-
XO34HCTBEHHOMY 3HAUEHHIO, YCJOBHS, ONpEeAe/IOmHe IHOATOTOBJIEHHOCTD
MeCTOPOXKIeHHH NOA3EMHBIX BOJA AJiSl NPOMBIIIJIEHHOTO OCBOEHH:A, a TaK-
e OCHOBHBIe NPHHUHMILI OLEHKH HNPOTHO3HBIX PeCcypcoB NOJN3EMHHX BOZ,

OxcnayaTaluoHHbE 3aackl NOJ3EMHBIX BOJ IO CTENEHH M3Y4EHHOCTH
NoApasfendioTcs Ha passelaHHple — Kateropun A, B, C; u npeasapu-
TeJIbHO olleHenHble — KaTteropus Co. IIporHosane pecypcesl OA3EMHBIX BOJ,
NO cTeNeHn 060CHOBAaHHOCTH OTHOCSITCA K KaTeropum P,

Ilenecoo6pa3nas cTeleHb H3YUYEHHOCTH MeCTOPOKIEHHH, NOAroTOB-
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JCURBIX U1 TIPOMEIIIEHHOTO OCBOCHHS, ONPEASISETCH B 3aBHCHMCCTH OT
CJIOJKHOCTH THJPOTeOJIOTHUECKUX YCJOBHH, a TakXe SKOHOMWYECKHX (ax-
TOPOB — 3aTPaT CPEACTB W BpeMeHH, TpelyeMbIX Ha NPOH3BOJACTBO pas-
BEJIOYHEIX PHAPOTE0JiorHiecknx pabor.

C yueroMm 3TOro, MecTOPOXKJECHHS HJIH YUaCTRM KPYNHHIX MECTOPONK-
IeHRH (0GBeKTH CaMOCTOSATENLHOrO NPOMBILIJIEHHOrO OCBOEHHS) moApas-
AeNstioTesd HA cJeAYIOIAe TPYIIbL:

1 — mecTopoxpenusi (YUacTKH) € NPOCTHIMH THJDPOTEOJIOTHYECKHAMH,
THAPOXHMHUCCKIMH HJIM TeOTepPMAaJbHBIMH YCJIOBHSAMM CO CIIOKOHAHEIM 3a-
JMeraHHeM BOJIOHOCHHIX TOPH30HTOB, BBIIEPXKAHMHBIX MO MOUIHOCTH H Of-
HOPOJHBIX 1O GUAbTPALHOHHLIM CBOHCTBAM BOZOBMEMAIOUIUX NOPOJ, UTO
onpefiensieT BO3MOXHOCTh 3KOHOMAUeCKM 3(QeKTHBHOH pasBeiKH Ha
MeCcTOpoX/jeHusix (yyacTKax) Toff IPyNOsl 3amacoB Kateropni A;

2 — mecTopoxAeHus (YYacTKH) CO CJOXKHBIMHM THAPOre0JOrHYecKH-
MH YCNOBHAMH BCJCACTBHE HEBHIEPIKAHHOCTH MOIUHOCTH H CTPOEHHS BO-
HOHOCHBIX TODH30HTOB M HEOJHOPOJLHOCTH GHJBTPANHOHHEIX CBONCTB BO-
ALOBMEILAIOMHX NOPOJA, NH60 CO CJAOKHBIMH THAPOXHMHYECKHMH HJH Treo-
TepMHUeCKHMHU ycaoBuaMH, Ha Mecropoxpenusx (yuacrkax) srofl rpynne
pasBegka 3amacoB kaTeropud A B GOJBHIOM KoJKUECTBE HenlenecooG-
pasHa ¥3-3a HELOCTaTOYHOH 3()(PEKTHBHOCTH H BHLICOKOH CTOMMOCTH Feo-
JIOropa3BeOUHbIX PaGoT. 3amackl MeCTOPOXAEHHH (Y4acTKOB) 3Tofi Ipyn-
b pa3BeAyIOTCs B OCHOBHOM MmO KaTeropud B H uacTHuHO mo Karero-
pun A4;

3 — MeCTOPOXJeHUs (YYaCTKH) C OUEHb CJIOKHBIMH I'MAPOreojorHie-
CKHMH YCJOBHSIMH BCJEACTBYE BLICOKOH H3MEHUHBOCTH MOIIHOCTH M CTPO-
€HHSl BOJIOHOCHBIX TODH30HTOB M (UJLTPAIIMOHHBIX CBOHCTB BOLOBMeLIa-
IOIGUX TOPOJ HJIH OrpaHHICHHOro (o4aroBore) paclnpocTpaHeHHs BOJO-
HOCHBIX TODH3OHTOB, a TakXke MECTOpoXAenus (y4acTKH) ¢ BeChMa CJOX~
HLIMH THAPOXHMHYECKHMH HJH reoTepMHUECKHMH YCaoBHAMHE, K 2T0it ke
TPYNNe OTHOCATCH MECTOPOXKIEHHS (YUACTKH) NUTHEBHIX H TEXHHUECKHX
BoJ, adderTnBHas pa3paboTKa KOTOPHIX BO3MOXHA HDH HCKYCCTBEHHOM
MOAMUTHIBAHHH BOJ03260OPOB WJH TIPUMEHEHHH CJOXHBIX CHCTEM BOXO3a~
6opoB (rOpH3OHTAJBHEIX, JIYUEBHIX), UTO TpeGyeT OCYUIECTBJEHHS HPH
paspefiKe CTPOHTENHCTBA Pa3BelOUYHO-IKCIAyaTalHOHHOrO BoJo3abopa.
Ha mectopoxkpeHusix (yyactkax) 3Tofl IDyNmbl BHSBJEHHE NPH JeTalb-
HOW pasBeixe zamacon KaTeropun A Hellejlecoo6pa3HO BCJCACTBHE BHICO-
KOH CTOMMOCTH M HH3KOI 3(QdEKTHBHOCTH pasBelKH, 3amachl MeCTOPOXK-
nennfi (yuacTkoB) 3Tofi TPYNNH PasBEAYIOTCS B OCHOBHOM MO KaTeropuH
B u wactuuno no kareropun Cy.

Paspepannele MecTOpOXKJeHHS (YUaCTKH MECTOPOIKJEHHI caMoCTOS-
TENTBHOrO NPOMBILIJEHHOTO OCBOEHHSA) CYMTAIOTCH IMOATOTOBJEHHBIMU AJSA
NPOMBIIIICHHOTO CCBOEHHST NPH COGJIONCHHH CJACAYIOUIHX YCJIOBHIL:

a) GanaHcoBble 3amachl Toj3eMHBIX BOX yTBepkiennl I'K3 CCCP
UMM B COOTBETCTBYIOUIHX CAyyadX TepPPUTOPHANLHEIME KOMHCCHSIME IO
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sanacaM nonesHux HcromaeMmsix (TK3) mpouspoactBenHsix oObesHHE-
uutt Munncrepcrsa reoqorun CCCP;

6) yTBepXIEHHBHIE B YCTAHOBJCHHOM MOPsJiKe GajaHCOBHE 3aMachH
TIOA3eMHBIX BOJ, HCOOJb3yeMble NPH IDOEKTHPOBAHMH HOBBIX H PEKOH«
CTPYRUAM IeHCTBYIOIAX BONO3a0OPHKX COOPYHERHH M mpeanpusTufl, 10«
GLIBAIOIIHX H MOTPEGSIONUIX MOA3CMHbBE BOJADBL, JAO/KHBL HMECTE COOTHO*
IIeHNe Pas3/IMYHBIX KaTeropu# mo Tabma. 2.

TaGanna 2
Bastaucoperi samac Boawt, %,
KaTeropun 2aflacos TI0 TPYIItaM MecTOPOX ZeHutt
1 | 2 | 3
A+B 80 80 70
B ToM wuHucse Kareropuu A, 40 20 -
e MeHee
Cy 20 20 30

VkasaHHble B Ta6x, 2 COOTHONICHHS pasJjiHIHBIX KaTeropuit 3armacos
BOJIbl OJMKHB GBITH AOCTMTHYTH HAa Y4acTKax BOJ03a60pOB, HaMeyaeMbix
K CTPOHTEILCTBY JJIsl YIOBJETBOPEHHS 3asBJEHHON TepBOOYepefHOH MO+
TpebHoCTH.

3anacsl A4 YAOBJETBOPEHHS TNEPCHERTHBHON MOTPEGHOCTH B BOJE
JOJKHE! OBITh pa3BelaHsl He HHxke kateropun Ci.

Bo3MoKHOCTD HPOMEILJIEHHOrO OCBOEHHS Da3BeJaHHEIX MECTOPOXK=
nenufl (y4acTKOB) BCeX rpPYNN NPH MEHBLIIHX COOTHOUIEHHAX GaJjaHCOBHIX
3aHacoB pasamiHBIX KaTeropufi M0 CPaBHEHHIO ¢ YKa3aHHBIMH, yCTaHaB-
auBaetci K3 CCCP (TK3) npu yTBepXIeHHH 3amacoB BOALL Ha OCHOBE
9KCIEPTH3bH MaTePUANOB NMOACIETA 3aTacoB,

IIpn mpoeKTHPOBAHHH BOLO3aGOPHEIX COOPY:KEHHH H NPCANPHATHE,
IOGHIBAIOIINX K HCHOMb3YIOIIUX IOJ3EMHbIE BOJBL, YYHTHIBAIOTCH GajaH«
COBbIE 3amachl NOA3eMHEIX BOJ, YTBEPXKIEHHHE B COOTBETCTBHH ¢ KJAaCe
cubmkanueit (n. 1.16). B ucxumounTenbHMX caydaax ¢ paspemenns Cobe-
ta Mnuuctpor CCCP npoerTupoBalHe TarAX OBBLEKTOB MOKET HPOH3BO-
OUThCA IO YTBEPIKICHHS 3aMACOB BOAH ¢ 06A3aTeNbHBIM MOC/EAYIONIHM
YTBepIKACHHEM,

Passenannbie B npefenax MecTopoxnaenuil (y4acTKOB) 3amacH Kas
teropun Cy CBePX COOTHOIIGHUS, yka3aHHoro B Tall. 2, B mporecce HPo-
eKTHPOBAaHHA MOJKHBI YUNTBIBATBCS IIPH ONMPELENCHHH BO3MOKHEBIX NEp<
CTIEKTHB pacllupeHust Boao3abopHLIX coopyxenufi (npu BuGope cedeHuft
BOJIOBOJOB, MOMIHOCTH HACOCHHIX CTaHIMil, ONpeNe/eHHE TIyGHHbL B KOH-
CTPYKUMH 3KCIIyaTallMOHHBEIX CKBAXKHH, YCTAHOBJGHHH 301 CAHHTADHOMN
OXpaHH ¥ pas3paboTKe MepONpPHATHI 110 OXPaHe BOJO3a0OPHBLIX Y4acTKOB
OT 3aCOPEHUS H 3arPsI3HEHHS).,
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BrisiBZleHHbBle B Hpollecce NOMCKOB 3anacht xareropun Cp yuHTHBA«
10TCSL IIPH COCTABJEHHM CXeM KOMIJIEKCHOTO HCHO/Ib30BaHHA H OXpaHH
BOJ, BOLOXO3fHCTBEHHHIX $afJaHCOB ¥ IpPH IVIZHUPOBAHMH JajibHeHINMX
pa3BeNOYHHIX paboT Ha moj3eMHble BOJHL.

1.17. B «Hnuctpykuun no NpHMEHEHMK KjacCudHRanHH SKCnayaTa-
UMOHHHX 3aMacOB MOA3EMHLIX BOA K MECTOPOXKAEHHAM NHTHEBHIX U TEXe
HUYeCKBX BoA», yTBepxAeHHoft [K3 CCCP 19 ansapa 1984 r, manum oc-
HOBHBIE NMOHATHS O 3anacax M pecypcax HOZ3eMHHX BOX MO BX TeleTH-
YeCKUM nPH3HAKAaM, 2 EMEHHO!:

eCTeCTBCHHBIE 3anachi — oGbeM TPABHTALNMOHHOM BOAH, 3aKJIGYEH-
HBI# B 10OpaX, TpeiiHHAX, KaPCTOBBIX H APYIHX IYCTOTAX FOPHBIX MOPOJ,
a TaKxke YMpyrue 3amachl — o6beM BOZH!, BLICBOGOXKAAWONIEHCH H3 Ha«
NOPHOTO BOROHGCHOTO TOPH3OHTA NPH NOHHIKEHHW B HEM IJIACTOBOTG
JAABJEHHS;

€CTECTBCHHDIE PECYPCH! — BEJHYHHA [HTaHHA BOXOHOCHOTO TOpH3OH~
T4 B HEHapYyUICHHBIX 3Kcnnya1auueﬁ HOA3EMHLIX BOJ THApOreoaoruyec-
KHX YCJOBHAX.

JKenayaTalMOHHEE 3alachl MOA3EMEHIX BoJ 06ecmeyHBAalOTCH ecTe-
CTBEHHBIMH 3aI1aCaMH, €CTECTBEHHBLIMH PecypCaMy, IPHBACKAEMHMH B IPOs
mecce SKCNyaTalul NOBePXHOCTHEIMH BOAAMH, & TAKXKE HCKYCCTBEHHHMH
3anacaMu ¥ pecypcaMy, (GOpMHDYIOLIMMHCS B pe3y/pTarte THAPOTEXHHYE-
CKOTO CTPORTE/ILCTBA, OPOIIEHHS 3eMejlb, HCKYCCTBEHHOIO NOJANHTHBAHUA
BOA03200pOB ¥ T, I

B UWncrpykuun npusenena ¢GoOpPMYyJaHPOBKAa HOHATHA «MECTOPOXKIE«
HHE NOJ3eMHHIX BOAY; MOJ MEeCTOPOXKAEHHEM IOJA3EMHLIX BOX NOADasyMe-
BaeTcs IPOCTPAHCTBEHHO OrpaHHUeHHas YacTh BOJOHOCHOR CHCTEMHI,
B IpeneJdax KOTOpOﬁ NOA BJHAHHEM €CTECTBCHHBIX HJH HCKYCCTBEHHBIX
$axTopoB €031a0TCA OJATONPUSTHLIE 11O CPABHEHHIO € OKPYKAIOMHMH
NNOWARAMH YCIOBHA A 0TGOpa NMOA3eMHLIX BOA B KOJHUECTBE, JOCTa«
TOYHOM JlJisl LEJeBOT0 HCHOJAL30BAHUSA HX B HapPOJHOM X035HcTRE.

Ile reonoOro-rHAPOreOJOrHUECKHM YCJIOBHSIM, OMPEARISIONINM 33KOHO~
MepHOCTH (ODMHUPOBAHHSA 3aHacOB NOA3EMHHIX BOMA, BBLIAGASIOTCH Cje-
JAyiollye OCHOBHBIE THIHI T'eOJOTHYECKHX CTPYKTYP ¥ 00pa3oBaHMH H CO-
OTBETCTBEHHO THINbI MeCTOpO}KJLeHHI:I NIOJA3EMHBIX BOXA: MECTOPOXAECHHS
B COBpeMeHHHX H morpeGeHHHIX peyHRIX LOJMHAX; B apTesHaHCKUX Oac-
CeiiHax, B KOHYCAaX BLIHOCZ NMPeAropHBIX IMJeiihoB U MeXKTOPHBIX BIaAWH;
B MacCHBAX TpeUIMHOBATHX W TPEIIHHHO-KADCTOBHIX NOPOA N B 30HAX
TeKTOHHYECKHX HapylleHn#; B NeCYaHLIX MaccHBax MyCTHHbL H HOJYmyC-
ThiHb; B HaJIMODEHHBEIX H MeXMODEHHHX BOAHO-JICAHUKOBEIX OTJIOXKEHUAX,
B TAJHMKOBEIX 30HaX O0JAacTH PA3BHTHA BEUHOMEP3ALIX NOPOA.

B MHCTPYKUMH npHBeleHH TakXKe TIPYIIH MeCTOPOXJIEHHR NojJ-
8eMHBIX BOJ, N0 CJIOYKHOCTH TMADPOTEOJOTHYECKHX YCJIOBHIL,

K 1-i rpynne OTHOCATCS MeCTODOJKEEHHA G NPOCTEIMH T'HAPOreoJ0-
IHYECKUME H THAPOXHMHYECKHMH YCJIOBHAMH, CO CHOKOHHHIM 3aJ€raHueM
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BOJOHOCHBIX FOPH30OHTOB, BhLAEPKAHHBIX IO MOIIHOCTH, CTPOEHHIO K (HIb-
TPAlUMOHHBIM CBOHCTBOM BOJOBMEHIAOUIMX IIOPOJ: MECTOPONKAEHUST ap-
Te3uaHCKUX GacceflHOB, KOHYCOB BHHOCA TPEATOPHHX muJeHdoB H MeXK-
rOPHBIX BHAAUH, YACTHYHO HAJAMOPEHHBIX U MEXMODCHHBIX BOJHO-TEAHU-
KOBBIX OTVIOXEHHH, a TaK¥Ke PacloOoKeHHple B PCYHBIX ROMHHAX NIPH yC-
JIOBHH OOCCIEUEeHHOTO BOCHOJHEHHS 3KCIAYaTAUHOHHBIX 3anmacoB 8a cueT
MOBEPXHOCTHHIX BOJ,

Ko 2-#i rpynne OTHOCATCS MeCTOPOXKJEHHHSA: CO CJOMHLIMH THAPO-
FEOJOTMUECKUMH YCJOBHAMH BCJEACTBHE HEBBLACPYKAHHOCTH  MOILHOCTH,
cTpoeHnst WAH (GHABTPALHOHHEIX CBOMCTB BOXOBMEIIAIONIMX NOPOK MpH
NPOCTHIX THADOXMMHUECKHX YCJIOBHAX (B apresmaHckux Gaccefinax, cBs-
33HHDIX C BOJOHOCHLIMH TOPH30HTAMHM TPEUIHHOBATHIX HOPOX, B HaAMO-
PCHHBIX M MEXKMODEHHBIX BOJAHO-NEGAHHKOBLIX OTJOMKEHHSIX HeBHIAepIKaH-
HOH MOLIHOCTH M HEOJHOPOJHHIX MO (GHILTPAUUOHHEIM CBOfICTBAM BOXO-
BMelIaiouWHX NMOPOZK B AP.); CO CAOKHBIMH IMAPOXMMHUECKHMH YCIOBHSA-
MH, XapaKTePHBIMH AJS MHOTHX MECTODOXZEHHIl B nIecyaHHX MacCHBax
NyCThiHb, NOAYNYCTHIHb H B apTe3uaHcKuX OacceifHax.

K artolt e rpynne OTHOCATCS MECTODOMKIEHHS, SKCMIYaTalHOHHLIS
3amachl MOA3EMHBIX BOX B KOTOPHIX NEPHOAUYECKH BOCHIOJNHAIOTCSA 32 CueT
HOBEPXHOCTHHIX: B TNOIPYCHOBHIX TajlikaXx OO6JACTH DAa3BHTHS BeyHO-
Mep3/JBIX [OPOA, B peYHsIX [OJHIAX, B OFpPaHHYeHHBIX IO MAOWIAMH
CTPYKTYpaX HJM MaCCHBaX TPEIHHHBIX HJH  TPEUIHHIOKADCTORHIX
1OpOA.

K 3-ft rpynie OTHOCSTCH MECTOPDOXAGHHS: C OYEHb CJOXKHBIMH yC-
JIOBHAMH BCJICJACTBHE BHICOKOH H3MEHTHBOCTH MOIIHOCTH H CTPOEHHSA BO-
HKOHOCHDLIX TOPH3OHTOB M QHJILTPALHOHHBIX CBOHICTB BOLOBMEIIAIOIIHX HO-
POJ: MeCTODOXKJeHHs B KpaeBhX YaCTSX apTe3HaHCKHX GacceifHOB mnart-
(OPMEHHOTO THNA ¢ HESBHO BHIPAXKEHHBIMH MCTOYHHKAMH GOpMUPOBAHHA
3RCIAYATAIHOHHBIX 3aNaCOB NOJ3EMHBIX BOJ; ¢ OrPAaHHYEHHBIM pacnpo-
CcTpaHeHHeM BOAOHOCHBIX TOPH3OHTOB (MECTOPOXKAEGHHA TPEUIHHHO-Kap+
CTOBHIX M TPEILUHHO-XKHUILHBIX BOJ, Iie CBA3aHHBIE C NOBEPXHOCTHBIMH BO-
BAaMH, CKBO3SHBIX TaJHKOB B OGNACTAX PA3BHTHSI MHOTOJETHEMEP3JHX MO~
POR); ¢ OYeHb CJAOKHBIMH THAPOXHMHUCCKUMH YCIOBUAMH,

K sToft xe rpynne OTHOCATCH MECTOPOXKJACHHA NHTbEBBIX M TEXHH-
YecKHX BOA, s(dexTrHBHAsS pa3paboTka KOTOPHIX BO3MOXHA TOJBKO HPH
HCKYCCTBEHHOM TNOJANUTHIBAHHH BOJAO3a00OPOB HJM HPUMEHEHHH CJOXKHBIX
cHCTEM BOJA03a60pOB (TOPH3OHTANLHHX, JYYEBHX), KOrAa NpPH HX pas-
BeAKe HEOGXOAUMO CTPONTENBCTBO Pa3BeNOYHO-3KCIEPHMEHTAJBHOIO BO-
Aoaabopa.

1.18. B «HMuerpyrund 0 cofepxanud, obopMaeHdn H MOpsIAKe Hpel-
ctaBieHnss B [OCYyAapCcTBEHHYI0 KOMMCCHIO TIO 3ANACAM NOJIE3HBIX HCKO-
naeMpix npu Cosere Murncrpos CCCP u TeppHTOpHaBHBIE KOMICCHU [0
3anacaM MOJIe3HbIX uckomaeMbix MunucrepetBa reosiorun CCCP Mate-
pHAJNIOB MO NOACYETY SKCIIYaTANKOHHBIX 3aMaCOB MUTHEBLIX H TeXHHUYeC-
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KHX MOZ3eMBHIX BOZXs, yreepxkjennoli TK3 CCCP 30 cemrsbpa 1983 r,
YCTAHOBJEHO, B yacTHOCTH, pasrpannuende ¢ynkumii 'K3 CCCP u TK3
N0 YTBepPKIEHHIO IKCIIYATANHOHHBEIX 3aNacOB NOA3EMHHEIX BOZ,

TK3 yreepx®IawTca SKCIYaTalMOHHBIE 3allaCH  MECTOPOXICHHH
NHTHEBBIX ¥ TEXBHUECKHX MOA3EMHBIX BOJ, NpelHA3HAYeHHBIX IS MCNOJb-
30BaHHS HEGONLINEMH OOGBEKTAMH MECTHOIO 3HAUEHHA, @ HMEHHO: A1
ILCHTP a/JH30BAHHOTO MUTHEBOr0 BOLOCHAGKEHHA PaloHULIX EHTPOB, ropo-
JIOB M HACe/eHHHX NMYHKTOB PAafOHHOTO NOJYHHEHHUS, MOCEAKOB IOPOACKO=
ro THIIA, COBX030B, KOJIX030B; [J51 MHTBEBOIO K TEXHIIYECKOTO BOJOCHAG-
WKennud HeGOJbIINX NPOMBILIIEHHEIX NMPEANPUATHH ¢ IONOJHHUTEABHON MU
o6uiedt morpe6HOCTBIO B BoAe R0 15 Thic. M3/cyT; RASA OPOLICHHA 3EMeih
1t 06BOAHEHHA macTOHLL ¢ noTpeGHOCTLIO B Boge (B mepecyere Ha Kpyr-
JOTOJHYHEE BOAOOTGOP) Ao 25 THC. M3/cyT. B OTAENbHEIX cayuadx, mo
nopyvernio I'K3 CCCP, TK3 wMoryr paccMatpuBaTh MaTEPHAJAH TOX-
cyeTa 3aMacoB NUThLeBLIX H TEXHHYECKHX BOA H MO APYruM OOGBEKTaM,

B srofi me MHeTpyKuMM yKasaHsl K DPEINOCHUIKH KayeCTBEHHOro,
KOJHUECTBEHHOTO 1 BpEVEHHOTO INOPSAKA, [PH HAMHUMH KOTOPHIX 9KC-
HJyaTalHOHHEIE 3aNachl HOJ3eMHBIX BOJ MOTYT W HOJKHHW GOBITh MEPCyT-
B2pCAeHLl, 8 HMMEHHO: «DKCIJyaTalHOHHEIE 3aHackl  MECTODOKAEHHf
(yuacTKOB) NHTBEBBIX M TeXHHUCCKHX BOJ NOAJEKAT NepeyTBepKACHHIO
B 'K3 CCCP (TK3) B cayuanx:

mepecMoTpa TPeOOBaHHHA CTAaHLAPTOB HJH TeXHHIECKHX YCJIOBHH
K KAayeCTBY NOA3EMHEIX BOJ, HapYUIEHHS BOAOXO3AHCTBEHHHIX, NPUPOJ-
BIX HAH CAHHTADHBIX YCJAOBUE, MPHMEHHTEIBHO K KOTOPBIM OBIH yT-
BepXK/IeHB! 3aMach, €CAH 3TO CYIIeCTBEHHO OTPakKaeTcsd Ha LeJeBOM HC-
NOJB30BAHHUA MOA3EMHBIX BOJL B HapoOAHOM Xo3AHCTBe, SKOHOMHYHOCTH
HJIH MaciiTabaXx HX SKCIIYaTalHH;

yBeJMYEHMST HJIH YMeHblieHHA GaldaHCOBBIX 3allacOB  KaTeropuft
A+B+Cy no cpaBHeHHIO ¢ paHee YTBepKJAeHHBIMH Gosee ueM ma 20 %
B pe3yspTaTe LONOJHHTENLHEIX TI'e0J0ropasBelloulbx paboT uax Habaio-
IeHH{l 3a peMMMOM TOJA3EMHBIX BOJ, NPOBEAEHHRIX Ha paspalaThiBae-
MOM MECTODOXKIGHHU (yuacTke);

IpEeBHIIEHUS (AKTHYECKOTO CPOKAa 3KCIIYATAUHH NOA3EMHBIX BOJ
MeCTOpOXKAeHHa (yuyacTka) Hal NPHHATHM [pH YTBEPXKAEHHH 3alacos
pPacyeTHBIM CPOKOM BOZXONOTPeOJeHHS, €CAH NpH DTOM BO3HHKaeT HeoO-
XOJHMOCTL PEKOHCTPYKIMHA B0/J03a60PHBIX COOpYMeHHH B CBA3U ¢ H3Me-
HeHHeM YCJOBHE KCHJyaTaluus.

1.1, B «[Tosoxenun O MOpSiAKE NMPOEKTHPOBAHHA H 3IKCIJIyaTaluy
B0H CAHHTAPHHOH OXpaHbl HCTOUHHKOB BOLOCHAGKEHHA H BOJONPOBOLOB
X03AHCTBEHHO-NIMTLEBOTO  HAa3HAUEHHS», yTBepXKAerHOM 18 pmexalpsa
1982 r, T'naBueM rocyrapetsendnM Bpayom Cotosa CCP, aaHs ocHoBHbIE
UPHHUUIB BHAEJEHNS 30H CAHHTApHONl OXPaHbl BOJ03260ODOB MOA3EMHHIX
BOJA H OINpeleseHH OCHOBHbIe CAHHTAPHO-3AIMTHHIE MEPONPHATHA B HX
npefejax. PexoMeHJalHH NO THAPOTEOJIOTHYECKHM pacyeTaM AJs ompe-
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JieNenys TPaHAN 30H CAHHTAPHON OXPAHH BOL0326ODPOB MOA3EMHELIX BOA
npuBefensl B raage 13,

1.20. B Ilpnrase Munucrepcrsa reoqoruun CCCP or 01.03.78 06 y1-
Bepxaenun «IloppasgeneHns reoJoropasseflodHOro npolecca Ha cTajud
(nozzemurie BOAE)» M B «MeTOAHUECKUX YKA3aHMAX O NDOBEAECHHUH TIe0-
JOTOPa3BEeNOYHBIX PafoT HO CTaiuAM (NOJ3eMHEIE BOAH)» MNPHBOAATCA
CTAJlHY B TIOACTAJHH re0JoropasBefloyHLXx paforT Ha BOAY OT HA4aAbHON
110 KOHEUHOH, 2 HMEeHHO!

1 — ruaporeosioruueckag ceemMka Macumraga 1:200000; 1[I — noue-
ku; II-1— o6uine moucku; II-2 — geranpunie momcku; III— mpenpapu-
TeJbHAs pasBeika; IV — jperanwpHas paspepka; 1V-1— peraneHag pas-
BEKXa HOBOTO MECTOpOXOeHus; IV-2 — pmerasmpas pasBeixa SKCIIyaTH-
pyeMoro Mectopoxaenusi; V — 3xCniyaTaiuoHHas pPasBeika.

Jag gaxzok crafnd OnpeAeseHbl: Ha3HAUeHHe PafoT, OCHOBHOE €O~
Iepxkanne pa6ot, pesyaeTatsl paGor. B uacTHOCTH, HA CTAAUM «3KCIIYa-
TalHOHHAA pasBelKa» Ha3HaYeHHEe DPAaGOT COCTOHT B BHIACHEHHH COOT-
BETCTBHA PeXMM4 SKCHAYATAIHK NPOTHO3HBIM pacyeTaM, BhINOJHEHHHEM [0
MaTepHaJaM Da3BeROYEHX paboT; mepeoleHKa 3214acOB NOA3EMHHIX BOJ
N0 AaHHLIM SKCIIyaTaiyd; 060CHOBaHHe DANMOHANBLHOTO PEXHMA SKCHAY-
aTalUK; TEKYIee NNAHIPOBAHHE Pa3paGoTky (A1 NMPOMBLIMIJIEHHHX BOA);
noJiydeHHe MaTepHa/a0B AJS OUEHKH SKCHIyaTAHOHHAIX 3aMACOB HA APy~
THX MECTOPOXJEHUAX H yyacTKaxX, HAXOJAMMXCA B AHAJNOTHYHLIX YCJ]IO-
BHSX,

OcuoBHOe comepxanue paor va »Toff crajuu: HabJOACHHA 32 Je-
6uTOM SKCHyaTAUHOHHBIX CKBAXHH, YPOBHEM BOZXBI B HalMI0AaTeJbHEIX
H 3KCIVIyATAIMOHHLIX CKBAMXKHHAX, M3MeHEHHEM KaueCTBa BOJK H TEXHH-
NeCKHM COCTOSIHHEM CKBAXKHH; GypeHue NONOJHUTENbHBIX HaBI0aTenb-
HHX ¥ Da3BeJOYHHIX CKBaXXUH (NPM HeoOXOAMMOCTH); OnpoGoBaHME OT-
REBJBHEIX OKCIINYaTAUHOHHBIX CKBAXKHH,

PesyabraTil padoT — yTOUHEHHE SKCIIIyaTalMOHHBIX 3aIacoB ¥ TeX-
HHKC-IKOHOMHYECKUX MOKazaTeJsefl SKCHAyaTalUHH I[10J3EMHLIX BOJ; pas-
palorka pexoMeHAAUMH N0 HeOOXORHMOH PeKOHCTPYKIHH BORo3abopa
H PalMOHANM3ALHNN ero pexuMa; 060CHOBAHHE BO3MOMNHOIC PACHIHPEHHS
BOAc3a60pa; mpH HeoGXOAUMOCTH — HePEOUeHKa 3a1acoB, YTREPIKAECHHBIX
B TK3 CCCP (TK3). B sToM cayuae Aja MPOMBIILIEHHBX H TePMaJbHBIX
BOJ COCT2BJASIIOTCS M YTBEPKAAIOTCA HOBBlE KOMARUMH, PaGoTh HA CTAZHK
<9KCITyaTalMORHAfA pPas3BefKa» BHIOJHSIOTCS CHAIAMH THAPOTeOJOrHyecs
Kol cayX6ul Opra”usann, SKCnAyaTHpylomei Bogosatop, anbo opranusas
nuamu cucreMst Munreo CCCP 1o joroBopy ¢ BOXOROTpeGHTENEM,

2. OBIILUE BONNPOCHI NPOEKTHPOBAHUA
BOILOCHAB)XEHUSA N3 MOA3SEMHBIX BOJL

2.1. K uxcny ofmnx BONPOCOB IPOEKTHPOBAHUSA MCHOJB3OBAHHS MOJ«
8eMHBIX BOJ AJs BOJOCHAGXKEHHS OTHOCATCH:
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ycjaoBHS BHIGOpa AJIS MPOEKTHDPOBAHUS NOJA3EMHLIX BOX Kax HCTOY-
HIKA BOLOCHAGKCHHS,

THIIBI, COCTAB BOA03a6OPHHIX COOPY:KEHHH, 06/MacTh NpuMeHeHUA H HX
ofHian KOMMOHOBKA;

CTaJHH HPOEKTHPOBAHHUS,

HCXOAHBIE AaHBEHE ANR NPOCKTHPOBABUS;

CTemeHb NOAIOTOBJIECHHOCTH SKCANYATANHOHHLIX 3aMaCOB NOA3EMHLIX
BOI, HeoOXOZUMas JJf AaHHOH CTaRHH NPOEKTHPOBAHHUSA;

pesepBBl BOJAO3aGOPHHX COOPYXeHm#i B 3afope H B nojadé BOAH
noTPEeSHTEIIIO.

Ycaosus BhiGopa 1Jist MPOEKTHPOBAHUSI TOJ3EMHLIX BOJ
B Ka4YecTBe MCTOYHHKA BOAOCHAOKeHNs

2.2, Boi6op HCTOUHHKA IEHTPANH3OBAHHOTO XO31HCTBEHHO-MHTHEBOIO
BOAOCHAOKEHHS JOJXKeH NPOou3BOAUTBCA B cooTeercrBun ¢ TOCT
2761—84. BriGop mcToumuxa MPOM3BOACTBEHHOTO BOJOCHaGXKeHUd, a TaK-
Ke OpOIIeHHs cJelyeT NPOBOIUTL B coorBercTRuM ¢ OcHOBaMM BOZHOrO
sagoHonarenscrsa Cowosza CCP y COM3HEIX pecny0aHK H C yIeTOM Tpe-
60Bauuil, IpebABASEMEIX NOTPEGHTENAMH K KaueCTBY BOJBI U YCJOBUAM
BKCIMIYyaTal A (MOCTORHKELIH HJM NEPHOIRYECKHH BOZOOTGOp, AOMYCTHMbIE
HOHHIKCHHS HAMOPOB H T. [ ),

2.3. TToasemusle BOAW Kak HCTOYHHK BOZOCHAGKEHHS MOryT OHITDh
OPHHATH /8 NpPOeKTHPORAHHA:

a) X039HCTBEHHO-IMTLEBOTO BOAOCHAG KeHus:

€CJIM 3amachl IOJ3eMHBIX BOJ YZHOBJIETBODSIIOT NMOTPeGHOCTb B BOJE,
4 MPH HeJJOCTaTOYHHEIX 3amacaxX — eCJH BO3MOXKHO HX yBeJHYeHHe JO pac-
gyeTHOH MOTPeGHOCTH NMyTEeM HCKYCCTBEHHOrO NONOJIHEHHS;

eCJIH KauecTBO BOAH yaosaersopser [OCT 2874—82;

€CJH KaYyecTBO BOABI IPH ero OTKJIOHEHHWH OT yKa3aHHBIX TOCYAaper-
BEHHBIX CTaHAapTOB MOXeT OLITh JAOBeNeHO A0 TpelyeMOH KOHAHLHU
cnocoGamu o6pa6oTku, npepycmorpennsiva CHull 2.04.02—84;

ecJu BOJAA C OTKJOHEHHEM OT TOCYAapCTBEHHBIX CTAHZAPTOB MO OT-
JeJbHEIM HHTPEAHEHTAM CBOEr0 XHMHUYECKOTO COCTaBa MO pa3pelleHHio
OpraHoB 3JPaBOOXPAHEHHS] MOKeT ObITh HOAAHA BOAOMOTPEOUTENAM;

€CJIM HMMeeTCst BO3MOXKHOCTh CO3JaTh 30HY CAHHTAPHOH OXpaHbl BO-
no3abopa B coorBeTctBHE ¢ ITomoxkenneMm (cm, m, 1.19);

€CJIM HCNMOMB30BAaHHE NOA3EMHEHX BOA ISt BOACCHAGMKEHHA B KaxX-
JOM KOHKPETHOM CJydae Haubosee SKOHOMHYHO MO CPABHEHHIO € HCIOJbe
30BaHHCM JpPYTHX HCTOYHHKOB (peK, KaHasjoB, 03ep, BOAOXDAaHMJIHII),
B TOM YHC/IE H II0 CPABHEHHIO ¢ BO3MOXHOR moxaueii BOAB OT yXe Cy-
ImecTByIOWe# B pafioHe CHCTeMBl BOAOCHAOKEHNS,

eCJIM HEe3aBHCHMO OT TEeXHHKO-SKOHOMMUYECKHX COOOPaKeHH# HCMOJb-
30BaHUe MOA3EMHEIX BOJX 3aAaHO CIEUHANBHBIMH YCJAOBHAMH BOZOCHAG-

KeHHs;
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6) NMPOM3BOACTBEHHOrO BORGCHAGKEHMS MIN OPOLUEHNH CENbCKOXO035H-
CTBEHHEIX YrOAMii:

eCJM HCIOJB30BANHE MOJ3EMHHIX BOJ JIJif 9THX NeJeli paspelleno
B COOTBeTCTBHH cO craThell 21 «OcHOB BOAHOIO 3aKOHOAATeNbeTBa COM03a
CCP u cow3HHX pecnyGauK» H COTJIACOBAHO ¢ TOCYNapCTBEHHBIMH OPra-
HaMH B cooTBeTcTBuU ¢ nocTaHoBJerMeM Cosera Mumnucrpos CCCP or
10 nrons 1977 r;

€CJIH KauecTBO BOAHI COOTBETCTBYeT TpeGOBaHHSM TEXHOJOTHH AaH-
HOTO NpPOH3BOACTBA M obecneunBaeT HajJexkallle CAaHHTAPHO-THrHFHHUe-
CKHe YCJIoBHS paboTHL.

Tunsl, coctar BOX03a00PHBIX COOPYKEHHIA,
o0nacTh npUMeHeHHsd U UX 001as KOMIOHOBKA

2.4. Ina or6opa mMoj3eMHBIX BOX M3 BOLOHOCHOrO NJacta NpPHMEHS-
I0TCH:

CKBAKIIHbBI, MAaXTHEE KOJOMIL, TOPUI0OHTAALHBIE JHHEHHBIE OTKPHITHIE
HJIM 3aKPHITHIE APeHD], rajJepeH, IITOMbHH (FOPH3OHTaMbHEIE BOA03a6OpH);
rOPU30OHTAJbHLIE CKBAKUHEI-TyYd (JyieBhle BOL03a6OPH);

KOMOMHHMPOBaHHEIE BOJX03aGOpH (rOpH3OHTAJbHBIE JAPEHH], ralepew,
WTOJNBHH, IIAXTHBIE KOJOMIE ¢ BePTHKAJBHBIMHM CKBAYKMHAVIH, NPOXOXH-
MBEIMH CO [Ha 3THX COOPYXKEHHH B pacueTe HA CAMOH3JIHB BOJALI H3 Ha-
IIOPHOTO BCAOHOCHOTO TOPH3OHTA);

KanTax HCTOYHHKOB (POAHHKOB).

2.5. B 3aBHCHMOCTH OT THNAa BOJO3aXBATHHIX YCTPOHCTB ONpees-
ercsl obIuii COCTAB COOPYIKEHHH BOZ0O3a60pa M cXeMa HX pa3MelleHHA
Ha MECTHOCTH.

B of6meM cayyae BHENJOIIAJOUHASA CHCTEMAa BOAOCHAGXKEHHS H3 NOXA-
3eMHBIX BOJ COCTOHT H3 CJEAYIOLHX coopy:xeHu#t (puc. 1):

Puc, 1. CocTaB ¥ CXeMa DACNOAOIKE«

4 HU  COODYIKEHMH BHENAOWAX0YHOMH
125 % CUCTEMBl BONOCHAGHKEHHA H3 NOX3EM-
/ HEIX BOJ,

E__ 1 — BojonpHEMHBIE (KaNTaXXHBE) COO-
PYIKEHRS; 2 — HacCOCHBIE  CTaHUHY
E]__ ) 1 mopbema; 3 — TPYGONPOBOLE! OT Ha«
cocHbIXx cTanuuii I nombveMa K cGop-
[E]— 0 P HOMY BOZOBOAY; 4 — cGOpHBI BOAO-
BOX; § — COOPYKEHHS OUHCTKH H NOI~«
E’— TOTOBKH BOXAH 6 — pesepByaphl IJis
OUHIIEHHON ¥ TOATOTOBJEHHOH BORH!;
% 7 — HacocHas craHnusa Il nogmema;
8 ~ MAaTHCTPAJNBLHEIH  BOZOBOA;, 9 —
COOpYIKEHHs], PEeryAHPYIIIHe Hamop M
pacxon BOAB, MMOJaBaeMoli B BOJO-
NPOBOAHYI0 ceTh morpeburens; 10—

notrpeSHTEAb BOJL

a) BojonmpHeMHHE (KaNnTaXXHple) COOpPYMKEHHS — AJSl TPHEMa BOAH
13 MCTOUHMKA (BOAOHOCHOTO TJACTA);
6) HacoCHble CTRHIMH NEPBOro MoAbeMa BOABI H3 KAaNTaXHHIX YCT-

POHCTB;
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B) cCoputie BOROBOAH — LAs c60pa BOAH M3 KANTaKHEX YCTPOACTB
H 0Jla41 ee Ha COOPYXEHHA N0 NOATOTOBKE M YJAYYIUEHHIO KayecTsa BO-
Abt (MpH HeOOXOAUMOCTH) WJM B Pe3epByapst Ajasa Ranbhefinero Tpamc-
NOPTHPOBAHHA K MOTPEOHTENAM,;

T) COOPYXKeHHS NO NOArOTOBKE H YAYYIUEHUIO KadeCTBA BOJM

J) HAcOCHHIE CTAHIMH H MarucTpasbHble BOXOBOALI AJA TPAHCHOPTH-
poBauus BOAH K NOTPEGUTLNIO;

e) COOpyIKEHMs, PEryJHpyIollHe HAmop M PacXol BOALI NMepes moxa-
yeff ee BO BHYTPUMIOILAJOYKYIO CETh.

OTa cxema OTHOCHTCS K HauGoJee yacTO BCTpedalomleMycH® B IIpak-
THKE BOA03a60POB MOAZeMHBIX BOJ COCTaBY COOPYIKeHuii, Korja B Kaye-
CTB& BOJONPHUEMHHIX (KaOTaXKHHIX) YCTPOHCTB NPHMEHSIOTCS CKBAXKHHHI
ITH BIAXTHHIE KOMOZUH! ¥ KOTJA u3BJeKaeMad H3 BOJZOHOCHOIO MJacTa
BOJ2 HYKJAeTCH B YJAYUIIEHHH KauecTna.

2.6. Tloxasannas ma puc. 1 cXeMa BOJONPOBOAHBIX COOPYIKEHUH
¥ B3aHMHOE DACNOJIONKeHHe OTAEALHBIX ee 3JIeMEHTOB MOTYT CYLIeCTBEHHO
MEHATHCA B 3aBHCHMOCTH OT NPUPOAHBIX M APYTHX MECTHHIX YCnoBuh
(rayOuEE 3a/eraHus NOA3EMHBIX BOJ, K4YeCTBA BOJH, MOLIHOCTH BOJO-
3afopa, YAaNeHHOCTH HCTOYHHKA BOJOCHAGMKEHHS OT HOTpebHTeRs, KO-
JnyecTBa Bogonorpeburened u Ap.). Tak, npu cudopnom cnocobe oT6opa
BOJH CKBaXKWHAMH, MAXTHHIMM KOJIOALAMH HaCOCHHIE CTAHIHH TIEPBOTO
H BTOPOTO mojabeMa OOLHIYHO COBMEIIAIOTCs B OJHOM 3JaHHH; NPH OTCYT-
CTBHH HeOOXOJHMOCTH B VJyYIIeHHH KayecTBa BOJAH H €€ NOJATOTOBKH
oTnajaer HaJOOHOCTE B COOTBETCTBYIOUIHX COODYXKEHHSX, a NPH HeoO-
xoguMocTH OoJee raybokolfi o6paloTKu BOXABLI, HampuMep, obe3denesn-
BaHHA ¥ (QTOPHDOBAHUS, KOMILIEKC STHUX COOpYy:KeHHE pacuiupsercs. Ilpu
3HAYHTENLHOM yAaNeHuH BORONOTpebHTEeNel OT MCTOYHHKA BOZOCHAOXKe-
HHA H OTHOCHTeJNbHO GOJLIIOM Mepenaje BHCOT B peabede pasjensio-
melf UX MECTHOCTH Ha JHHHM MAaruCTPaJbHBIX BOJOBOAOB IIOC/E HACOCHOM
CTAHIHHA BTOPOTO MOABEMa COOPYIKAIOTCHA HACOCHBIe CTAHIHH TPETLEro,
YeTBEPTOro MOABEMA H T. A.

2.7. B coctas coopy:KeHHH ropH3OHTaJbHOrO BOAO3abopa (Korha He
Tpebyercss o6paloTKa BOABI) BXOAMAT: JHHEiHAss BBITAHYTAasA B IJAHe,
NpPOJIOXKEHHAS TOE HEKOTOPHIM YKJOHOM K BOAOCOGODHOMY KOJORIY Ape-
HA (MJM HECKOJIBKO JAPeH), CMOTPOBHIE KOJOAULH HaZ Hel, BOAOCGOpHHIA
KOJIOZEI, HacoCcHAs CTAHINS, OOLIYHO COBMeLeHHAA ¢ BOAOCGOPHBEIM KO-
JIOALIEM.

2.8. CoopyXeHUA JyUeBOT0 BOA03a00pa COCTOAT U3 BOJOHENPOHHILA-
eMOro UIAXTHOIO KOJOILa, FOPH3OHTA/LHEIX CKBAXKHH-NyYeH, BRIBOAUMBIX
U3 KOJ0AUa B BOAOHOCHBIA I1ACT BeepQo6pasHo B 0/HOH rOPH3OHTAABHOK
IIJIOCKOCTH Ha OJHOM WJH JABYX YPOBHAX, U HACOCHOH CTaHUMH, MOHTHDY-
eMO B WAXTHOM KOJIOAUE,

2.9, Jlng npHeMa eCTeCTBEHHEIX BHIXOL0OB HA JHEBHYI0 HOBEPXHOCTb
NOA3EMHLIX BOJ B BHAE HCTOUHHKOB (POAHHKOB) COOPYXKANTCA KaNTamkKH-
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KaMephl HJH KOJOAUYN, paboTawiuife JHOM (HA BOCXORAIMX HCTOYHHKAEX)
HIM CTEHKOH (Ha HUCXOASIUHX HcTOuHHKax). KanrtaXm HECKOJbKHX MC-
TOUHYI®OB Ha OJHOM YYacTKe COeIHHSAIOTCA TPYOaMH, x0 KOTOPHM BOJA
CaMOTEKOM IIoCTynaeT B OAHY OGLIYIO KaMepy-KOJNOJENL.

Ilpn nnacToBoM ciao BhIPaXKE€HHOM BHXOAE HOJA3E€VHBIX BOA cBop
HX ¥ CJIMB B KaMepy-KOJOoZel OCYUIECTBAAITCSA ¢ NOMOUIbIO TOPH3OHTAb-
HOIT JpPeHH! TOH WA¥ HHOH KOHCTPYKITHH.

Hs cGopuoit xaMepe-KOMOAIA BOJA NOAAeTCA K MOTPEOMTEN0 NO
BOAOBOJAY CaMOTEKOM, eC/JH NO3BOJAIOT VCJOBHA penseda, HAH C NOMO-
B0 Hacoca.

2.10. TTpn Heo6Xx0AMMOCTH 06PaGOTKH BOAB COCTAB COOPYIKEHHH IO-
PH3OHTAMBHHIX JYYeBEIX BOJA03a60POB M Kanrtaxedl POAHHKOB AONMOJHSA-
eTCS COOTBETCTBYIOLINME YCTPORCTBAMY.

2.11. Ilpy HCKYCCTBEHHOM NONOJHEHHH 3aHacCB  IIOA3eMHHIX BOX
K YKa3aHHOMY Bhllie COCTABY COOPYXKeHHH Bojosabopa (¢ BOAO3axBart-
HHMHK YCTPOHCTBAMH M3 CKBAXKHH, IUAXTHHIX KOJOAIEB, OPH3OHTAJBLHHEX
HJY JyueBbIX BOX03200pOB) H0OaBJSIIOTCH COOPYKeHHs [IJas 3a6opa Bo-
LB U3 HCTOYHHKA BOCHNOJHCHHUA 32[aCOB, NPefBapUTeNbHON ITOAFOTOBKA
BoAL (0CBOGOIKJAEHHE OT B3BENICHHBIX BEUIECTB) H HEGDHILTPALUOHHHE
COOPyKeHHs1 (OTKPBITHIE HJIM 3aKpHITHe, ¢M, T 1) nas mepesoia moa-
POTOBJICHROH BOAB B 3KCHAYATHPYEMbId BOROHOCHDIA IJIACT.

2,12, Boifop THma BOZO34AXBATHHX COOPYXKEHHI ONDeleNseTCa IeQso-
IMYEeCKHMH M THAPOTEOJIOrHYECKHMH YCIOBHAMH, 3aRaHHOH NPOM3BOIH-
TeJbHOCTBIO BOJMO3abopa U BeJIMUHHON NPHBEJERHHIX 3aTpAT HA MUX CTPOH-
TeJNbLCTBO H SKCHAVATALHKIO.

2.13. BoposafopHme CKBaXHHH, #aBadwiouiuecs Hanbojee pacnpo-
CTPAHeHHBIM THHOM BOJAC3aXBATHHIX YCTPOHCTB, NPHMEHAIOTCA AJS JOOH-
YH TOA3EMHBIX BOJ B CaMBIX Pa3HOOGPA3HBIX T'HAPOTEOJOrHYeCKHX YCJO0+
BHAIX H3 BOJOHOCHHIX MJAcTOB, 3ajerammux Ha ray6unax 10—1000 M
u Gogee. BoaozaGopuble CKBa:KHHB MOXKHO NPUMEHNATh W NPH 3aJCraHux
BOJIOHOCHOrO nJacrta Ha rayouse Menee 10 M, ecim ero MOILHOCTh He Me-
Hee 5—6 M.

2.14. 1llaxTHple KOJMOANUE MOXHO TPHMEHATH AJAS JOOGLIUH BOALI M3
BOJMIOHOCHHIX MJIACTOB, 3aJeraloliux Ha raybuHax go 30 u:

M3 NEPBHIX OT [IOBEPXHOCTH 3eMiH Ge3HANOPHBLIX BOJOHOCHHIX [OPH-
30HTOB MOIIHOCTBIO JO 5 M, C/IOMEHHBIX PHIXJILIMH (OT MECKOB A0 KpPYI-
HHX TafeuHHKOB ¢ BajlyHAMH) BOAQOOHJLHBIMH OTJOXKEHUSMYU — LS BO-
JNOCHAOKEHHS KPYNHBIX, CPeIHUX ¥ MEJKHX BOJOHOTpebuTene;

U3 0e3BanoOpPHBIX BOLOHOCHEIX TOPH30HTOB MOUIHOCTBIO Gojiee B M
¢ HU3KOH BOZOOTIauek (TOHKosepHHCTbIX NELIEBATHIX IECKOB, MJBIBYHOB,
cyneceil, CyrJMHKOB), KOTAa HOTPEGHOCTL B BOAe MOXeT OHTb YJAOBJET-
BOPEHa JHUIL IyTeM CO3AaHHA B CaMMX KOJOJIAX HEKOTOPOro 3amaca
BOZH ¢ NMEPHOAHYECKHM ee 0TGOPOM — IR BOJOCHAGKeHUS MeJKHX BOLO-
noTpebuTeneii: HeGOMBINMX HACEJEHHLIX OYHKTOB, OJEBHX CTaHOB, OTTOH~
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HHX NacTOHUI, a TaKXe HaCOCHHIX CTAHUHMHE W MKUJLIX [IOCENKOB [DH HHUX
Ha MArHCTpaJbHHIX HedTe- H rasonpoBojax, NOACTAHMEHA JUHHUH SJAEKTPO-
nepejlayn, NOCTOB KEJE3HHX HOPOr U Ap., ecin B pafioHax pasMeuieHud
TaKux norpebutenefi OTCYTCTBYIOT HHEIE HCTOYHUKK BOAB, NPUTOAHLIE
LIS X039HCTBeHHO-IINTHEBOr0 BOKOCHA G Ke HHUST;

A3 HAMOPHBIX BOJOHOCHBIX IJACTOB MOULIHOCTHIO A0 5 M H Gosce
C HH3KOH BojoOTIAuel — 115 BONoCHAGKeHHS MeJKHX BojJonorpeduredeil,

2.15. I'opH30OHTaJEHEE BOJL03260DE NPHUMEHAIOTCS:

Tpy6yaThie ¢ yKAaAKOH B OTKPLITOA TpaHILee ~— IJ5 NOJydeHHsT MOA-
3eMHBIX BOX M3 NEPBOTO OT JHEBHOH HOBEPXHOCTH (Ge3HANOpPHOTO BOZO-
HOCHOTO I'OpH30HTA, HMEIOWEro NoAomsy Ha rayGuHe 10 § M;

ranepefiitle WA B BUAE WWTOALHU — ANE NOJAYUEHHS BOLHW U3 BO-
JIOHOCHBIX TOPH3OHTOB, 3ajerarmux Ha 11000l riyOuHe NPH COOTBETCT-
BYIOUIEM TEXHHKO-2KOHOMHUECKOM OGOCHOBATHUH.

2.16. JlydeBrle BOZ03a60PHl 11eJeCO0BPAZHO NPHMEHATh AJI HKOGHIUA
BOAM H3 BOJOHOCHBIX IJIaCTOB MOIHOCTBI 3-—20 M, 3aneraimix Kak
HeNoCPeACTBeHHO BGJM3M MOBEPXHOCTH 3eMJIH HAH NOA XHOM BOLOTOKA
(Bomoema), Tak n Ha ray6uHe Xo 15—20 M, oT AHeBHOH NOBEpXHOCTH.
JlydeBhle BOZ03a60pH YCTPaHBAIOTCH B MECYAHO-TAJETHAKOBLIX OTIIOKEHH
X, He cOfepXKalyX BanyHOB (RAX cofepxamux ux mexee 10 %), uMerwo-
ImAX B cBoeMm cocrape Menee 60 9 dpakuuii pasmepoMm 70 MM u Goaee,
B THAPOXMMHYECKOH cpeJe, HCKJOYAIOIel BO3MOXKHOCTE HHTEHCHBHOH
KONbMATaUKHu MOPOJ BOJACHOCHOrO NIJacta B NpuduALTPOBOR 30HEe H ca-
MHX (HIBTPOB COMSAMH PasJHYHOTO COCTABA.

2.17, Kanrtaxku HCTOYHHKOB (POJHHKOB} MOTYT OHITb NPHMEHEHH
ISl HCIIOJIb30BAHHS €CTECTBEHHBIX BBIXOJAO0B HOA3EMHHIX BOJ Ha JHEBHYIO
IIOBEDXHOCTb M3 PA3JIHYHEIX MOPOA.

2.18. Hapsany c BnibopoM Trma BomoszaGopa BaKHON 4acThl0 NpPOek-
Ta SBJAETCA OupeflesleHHe CXeMbl Pa3MeIeHHs] BOJAO3aXBAaTHHIX COOPYyMe-
HHA HA MeCTHOCTH, HaH6oJ/ee 3QQPeKTHBHOA B THAPOre0JOTHIECKOM OTHO-
IIeHHH H 3KOHOMHYHOH 10 MPOTSKEHHOCTH KOMMYHHUKAI HIL

[Ipn pasvemennmH CKBa)XXHH HJIH IIaXTHHX KOJOJUEB AJs OTGOpa
BOJH M3 BOJOHOCHBIX T'OPH3OHTOB, MMEIOUIUX pErHOHANLHOE pacHpoCT-
paHenre, danKaJsHO BHAEPKAHHEX, XaPAKTEPHIYIOIINXCA B €CTECTBEHHHIX
YCAOBHAX MafLIMH VKJIOHAMH IOBEPXHOCTH NOA3EMHHIX BOX {BOZOHOC-
Hble NJACTH KPYNHBIX apTe3nancKux OaccelfHOB, OGIIMPHBIX MekKAyped-
HBIX MAcCHBOB, ADEBHMX pPeUHHIX TePpac UIMPHHOH B HeCATKH KHIOMET-
POB), VUeT HamNpaBJ/ieHUs [OTOKA MOJ3eMHLIX BOJ MPHUHIHIHAJALHOTO
3HaueHnsi He HMeeT. CXeMa pasmenieHHs MOXKeT OblTh JAHCHHON HJH IHC-
KDeTHOH, HO, HACKOJLKO 3TO NO3BOJIIIOT THAPOT'€0JOTHYECKHE YCJOBHS,
HauboJsiee KOMIIAKTHOH.

2.19. Ha mecTopoxjeHusiX ¢ BHpa)eHHOR GUIbTPANHOHHOH HEOXHO-
POZHOCTBIO BOJAOHOCHHIX NJIACTOB IPYNALI JIOOGLIM 06pa3’oM pacnoJoKeH-
HBEIX CKBAaXHH HJH DAAB CKBAXKHUH ClelyeT pasMellaTb B MeCTax, Tie
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9TH NAACTH HMEIOT Hanboabluyio BOXONPOBOAMMOCTL (Hanpumep, GoJb-
Y0 MOUIHOCTb, BOAONPOHHLAEMOCTh, HAHGOMABIIYIO 3aKapCTOBaHHOCTS,
TPEIIHHOBATOCTh NOPOJ, HANDHMED BAOJD JUHHA HX TEKTOHMYECKHX Ha-
pYWeHn#, Ha KPHJbSX CHHKJITHAJEH, HA CBOJAOBBLIX YACTAX aHTHKJHMHA-
NeR B T. A.).

2.20. Ha xomnycax BbHOCAa NPEATOPHEIX DaBHHMH CKBAXKHHB CleAyet
pacnojarate B Buie JUHeHHBIX HJH AYyroofpasHBIX PAJOB HOPMAafbiOo
K TIaNpABJEHIIO [OTOK3 MOA3EMHBIX BoA. Haumgyyutum no IHApOreoao-
THUECKHM YCJOBHAM M YCJIOBHAM SKCIJAyaTalny (BHICOTA MOABEMA BO-
Abl) MECTOM pa3MelleHHS CKBAXXHH Ha KOHYCEé BbIHOCA SBJASETCS JHEAA
BHILIE HAYaJaa 06ACTH Pa3TPY3KH MOJ3EMHBIX BOJ.

2.21. B poJvHaX peKk ¢ TMOCTOSHHHIM NOBEPXHOCTHHIM CTOKOM IPH
DpAMOH CBf3H PEKM C BOJAOHOCHBIM TODH3OHTOM, B pacueTe Ha NHTaHHE
BoJo3a060opa M3 DeKH, CKBAXKHUHHEI PacrnoJiaralotcsl BAOJbL ee Gepera. Pac-
CTOfIHNE OT ype3a BOAH B peKe J0 pfia CKBAXKHH OPHHHUMaercsi B 3aBu-
CHMOCTH OT MHOTHX ¢akrtopoB. CleAyeT YYHTHIBaTL MOWHOCTb BOJOHOC-
HOTO F'OPH30HTA, KAUECTBO PeyHoH BOAH (C OleHKOMH, NPH HEOOGXOAWMOCTH,
ce OUHLIEHHA HA NYTH QUILTPALMH U3 PYyCJa PeKH K CKBaXKWHAM), DasMui-
BaeMocTh 0eperos, H3MeHeHHA YPOBHA BOAH B peKke, ypOBeHb, COOTBETCT-
Bylowuii pacxony pexu — 95 % obecieueHHOCTH, TpOMep3aHHe NAOHHHX H
GeperoBhiX yyacTKOB PycJa, cTelleHb 3aK0JbMaTHPOBAXHOCTH PycJia U BO3-
MOXKHOCTb YBeMHUEHHS KOJABMATALHH PYCJOBHX OTJOMNKEHHH NPH. KCIAY-
arainui Bojo3adopa.

2.22, B poanHax peK ¢ HENOCTOSRHLIM NOBEPXHOCTHHIM CTOKOM, KOT-
Ia B pacueTe BOoRo3afopa YUHTHIBAETCA HepHOAHueckast cpaloTKa ecte-
CTBEHHHIX 3aN1acOB NOA3EMHHX BOX U MX BOCHOJHEHHe, CKBAXUHMW caely-
eT pacrojiaraTh Ha y9acTKax ¢ HauOosbliell eMKOCTbIO BOXOBMENlAloUIHX
NOpOA U HajuIHeM OGJaronpHSATHHX eCTeCTBEHHHIX YCJAOBHfI BOCHOJHCHHA
3273COB B NaBOJOK,

2.23. Ha nuH3aX NpecHHX BOJ CKBAXHHBL JOMKHB OLITH YIaJeHR
OT IPaHHI COJEHLIX BOJ, Ha MaKCHMaJbHO BO3MOJXKHOe paccrosnue. B o6-
LIeM cayyYae cXeMa pasMelleNHs CKBaXKHH B NJaHe ompefensiercss pac-
4eTOM BpEMeHU MOATATHBAHNS COJEHHX BOJ K BOX03aGopy OpH €ro 3Kc-
nayaTanHi,

2.24, TopusoHTalbHHe BOX03aGOpPH B JOJHHAX PeK Cleiyer pasme-
maTh napadedbHO JHHHU ype3a BOAB B DeKe; BHe JOJHH Der MeplcH-
JHKYJASIPHO K HaOpaBJIeHHIO NMOTOKA MOJ3EMHHIX BOJ, 2 B OTACJbLHHIX CJy-
yafx 10 MNOTOKY, €cJil 9TO lenccoobpasHo [0 YCIOBHSM NPOU3BOACTBA
pa6or.

2.25, JlyuyeBble BOZO3aGopH B AOJMHAX peK pa3Memlalorcs: BOAN3M
ype3a BOAL B peKe; JYUH-CKBaXKHHBE PAcloJaraloTcsl TOJBKO Ha Gepery,
TOJIBKO MOJ PYCJOM DeKH MK Ha Bepery u Noj pycjoM, 94To onpeacigercs
I'MAPOTEONIOTHYECKHMH YCJOBHSIMH MecTa pacrlosoXKeHHs BoZosalbopa
H pacyeTOM INOJNYYEHHS 3aLAHHON NPOM3BOAHTENBHOCTH BOJO3aGopa,
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2.26, Ha yyacTKaX ¢ HCKYCCTBEHHHIM NMONOJHEHHEM 3aMacOoB NOJA3EM-
HEIX BOJA BONO32XBATHBIE COOPYIKEHHS JIOGOTO TWNAa (CKBAXKHHE, WAXT-
Hble KOJOAIH, TOPH3OHTAJbHHEE, Jy4eBble BOLO3a60PH) cleAyeT pacmoaa-
raTh NO OTHOMEHMIO K HHOUIBTPALHOHHKIM YCTPOHCTBAM TaK, KaK U B JO-
JHMHAX PeK C IOCTOSIHHEIM NOBEPXHOCTHBIM CTOKOM.

2.27. Tlpu pasMelleHHH BOJO3aXBATHHIX COOpYyxeHuii BoNo3abopa Ha
MECTHOCTH HeOGXOJHMO YUHTHIBATh CYLIeCTBYWOUiHe TpeGOoBanHa B OTHO-
WEHHH PACHOJOXERNS STHX COOPY KeHHI OT MaTHCTPAaJbHEIX ra3o- H Hed-
tenposogoe (CHall 2.05.06—85), ot aBTOMOGHJLHEIX A0POT OOLIErocy-
L,apCTBEHHOTO H Pecny6AHKaHCKOrO 3HayeHHs M OT JIHHHI 3JeKTponepesa-
g — I'OCT 12.1.013—78 (raba. 3), a Takke pacmOyioXReHHe 3aN0Bed-
HBIX H 3aKA3HHX 30H.

Ta6auniwa 3

Paccrosinue, M

Marucrpanbhne
YcaoBnbll AHaMeTp, MM razonpoBoAL HedirenpoBoAp! B HepTe-
KJacea TIPOAYKTONPOBOALI Kaacea
I u | w | w | ou| o
300 u Menee 30 30 30 —_ — -
Cs. 300 — 50 -— — _ _—
» 300 mo 500 — —_ - 30 — —_
» 300 » 600 50 —_ — _ — —
» 500 » 1000 - - — — 30 —
> 600 » 800 100 — — — — —
» 800 » 1000 150 —_ -— — — —
» 1000 » 1200 175 — — —_— — —
» 1000 » 1400 — — — — — 50
» 1200 » 1400 200 — — — — —

Pacctosine no B0A03260pHEIX CKBAKIH OT aBTOJOPOr TNPHBEJEHO
B TtabJa. 3a.

Ta6nuna 3a

Y4acTKH J.OPOru Paccrosinue, M
IMocTpoeHHEe B 06X0OX ropOXOB ¢ MEPCHCKTHBHOH uHC- 150
JEHHOCTBIO HaceJeHHA cBHlille 250 ThiC, Hedl.
To ke, UHCIEHHOCTLIO N0 250 THIC. YeJs. M HA NOABLE3MAX 100

K CTOJHIAM aBTOHOMHBIX pecnyGJHK, KpaeBhM, 006/acT-
HEIM M KDYIHBIM TIPOMEILLIEHHSIM HEeHTPaM
Ha ocrasbHOM NPOTSAXKEHHH ZOpoOr 50
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Paccrosune oT BOZ032GODHBIX CKB2XKHH A0 JHHH{ 3JEKTpOnepena-
g1 npusBefieHo B Taba. 36.

TaG6anua 36
Harmpsixenne Hanp sixkenne
B JIMHHSIX SJICKTPO- Paccrosinie, M B JIHHAX 3JIEKTPO- Paccrosinie, M
nepcxavd, kB nepenasu, KB
Ho 1 2 150—220 25
120 10 330—500 30
35 15 750—800 40
110 20

Craaun nipoeKTHPOBaHUS

2.28. B coorserctBun ¢ «HHcTpyRuHeH o coctase, mOpsAKe paspa-
60TKH, COrIACOBAHHSA M YTBEPIKJEHHA NPOCKTHO-CMETHOH JOKYMEHTAUHH
Ha CTPOMTEJBCTBO Npeanpuaruii, 3aanufi u coopyxenufis (CHull
1.02.01—85) npoexkTHpOBaHHE HOBOTO CTPOHTEJLCTBA, PAaCUIHpeHue, pe-
KOHCTPYKIHSI HNPOBOJASTCS HAa OCHOBAHHH YTBEPIKAEHHHIX TCXHHKO-KOHO-
MugeckHX o6ocHopanmi (T20) M TeXHHKO-DKOHOMHYECKMX pPacyeToB
(TOP) B ozmy uan ABe CTAalHH:

B OAHY CTafZWIO — PAGOYHH HPOEKT €O CBOJHHIM CMETHHIM PACUETOM
CTOMMOCTH ~— AJs npeAnpuaTnl, 3fanufi ¥ coopymxenufl, CTPOUTEALCTRO
KOTOPHIX OyAeT OCYUIECTBJATHCH NO THIIOBHIM H NMOBTOPHO MPUMERAEMEIM
NIPOEKTaM, a TaKxke AJA TeXHHIECKH HECJOKHHIX 06BEKTOB;

B ABE CTafUH — IPOEKT CO CBOAHEIM CMETHBIM PacyeToM CTOHMOCTH
# paboyas KOKYyMEeHTALMd €O CMeTaMHd — XA HPYTHX OGBEKTOB CTPOH-
TEJbCTBA, B TOM YHC/IE KPYNHLEIX H CJIOKHEIX,

2.29. Hapsay c yxkasasHuIMH JABYMS CTaZHSM¥ TPOSKTHDOBAHHS
NPEANPUATHH, 3HaHHH U COODYKEHWII NPOSKTHDOBAHNE HCHONL30BAHHSA
H OXpaHbl IOA3eMHLIX BOJ OCYHIECTBJISCTCS H B COCTaBE PAAA NPOEKTHHIX
paboT, NPeAlICCTBYIOMHX MNPOEGKTHLIM CTAZHAM H YCAOBHO HA3HBACMBIM
IPEeINPOEKTHEIMH CTaAHAMU:

a) cXeM TeHepa/bHBIX IIaHOB NPOMBINLIEHHBIX Y3JO0B, paspabaTl-
BaeMbXx B coorBercTBHu co CHull 1.02.25—87 «IlpaBuna BhInoJHEHHS
paboT Mo oCyUlecTBJeHHI (YHKUHHA TepPUTOPHANBHON TpPOeKTHON opra-
nuzanun Iocerpog CCCP». B cxeMaX remepassHblx NAaHOB HAPAAY ¢ Oep-
CIIEKTHBHEIM HPOEKTHPOBAHHEM NPEAYCMATPHBAIOTCS DPeasbHOe MPOCKTH-
poBaHHe ¥ CTPOHTENLCTBO OOBLEKTOB B TEKYHIEM MATHJACTHEM NJ4He Pas-
BHTHS HAPOLHOTO X035HCTBA;

6) cxem pa’MeUICHHA FPYNNLL NPEANPHATAR B NPOMBIUINEHHBIX paf-
OHAX roOPOAOB M JAPYTHX HaCeNEHHHIX IYHKTOB. B 5THX CXeMax peafb-
HOE OCYINEeCTBJECHHEe NPHHATHIX B HUX pellleHuH HaMeyaeTcs Ha BpeMd 3a
npelesiaMi TeKYLero NATH/IETHero IJiaHa Da3sBHTHSI HAPOAHOTO X03ls
CTBa;

26



B) cxeM paHOHHO# NNaHMPOBKH, pazpaGaTHiBaeMHIX HA DACUETHEHIH
cpok B 20 JeT ¢ BLeNeHHEM mepBofi oYepesn CTPOHTENRCTBE, BKJAIOYAIO-
weft mepuoA 3aBeplileHus NJNaHa SKOHOMMYECKOTO M COLHAJBHOTO pasBH-
1t CCCP rexyuero naruieris H CRefyiouiee MATHICTHE.

B uucsne oCHOBHEIX 3afay CXeM H MPOEKTOB PalOHHON NMiaaHupoBK:
HapAAY ¢ APYTHMH BXOAHMT ONpeAe/eHHe NepCHeKTHB M MacliTafoB paspu-
THS TOPOACKHX, CEAbCKHX MOCENeHHH H ONTHMAJbHEX YCAOBHH sdQderTHB-
HOTO H KOMILJEKCHOTO HCHOJb30BAHUS NPHPOJHBIX, SHePIeTHUECKHX, MaTe-
PHaJbHEIX H TPYAOBBIX PECYPCOB;

T) UPOEKTOB DaltOHHON MIAHHPOBKY, paspabaTHBaeMBIX HA OCHOBE
OPHHIHNHANLHEX pelleHHH cXeM paHOHHOH IVIAHHPOBKY M COJEPIKALIMX
KOHKDETHbIe DelleHHs: N0 DPasMCUIeHKI0 OGBEKTOB NPOMBILIJIEHHOCTH
H CeJbCKOro X03afcTBa B nepenexTHBe Ha 20 jer, ¥ Ha NMepByO oYepeib—
HEPHOJ, TEKYLIEero M CJAEAYIOHIErc 34 TEKYIIHM NATHJACTHS SKOHOMHUEC-
KOTo ¥ couuansuoro passutus CCCP;

Z) reHepajbHBIX NAAHOB [OPOLOB H JDYTHX HAceNeHHBIX NYHKTOB,
paspabarniBaeMelx Ha cpoK B 20 JieT M Ha NepBYI0 ouepelb — TeKyILylo
¥ CHAeAyIOmyIo 3a TexyWlefi nartmrerky. llens reHepasbHOro miaHa Hace-
JICHHOTO MYHKTa —— YTOUHEHHE NepCleKTHBH pasBHTHs ero rpanoobpasy-
oldelt Gashl ¥ PacueTHOM YHC/IEHHOCTH HaceseHus. [eHepanbHEIf IaH ro-
pOAa CIYKHT OCHOBOH AJst paspaboTKH NPOEKTOB pa3MellleHHsT CTPOH-
TeNbCTBA Ha OUepeNHLIC NATHACTRH,

€) TNpPOeKTOB JeTasJbHOH NJaHHPOBKH, paspabaTLIBaeMHX Ha CPOK,
COOTBETCTBYIOIIKA PaCcyeTHOMY CPOKY TeHepaJbHOro mJaHa ropoja (Ha-
CeJCHHOIO MYHKTa), M COAEDPKAIUHX YTOYHERHA MJIAHHPOBOUHON CTPYK-
TYPH 3acTpaHBAEMOH TEePPHTOPHH, YCTAHOBJICHHE KPACHHIX JHHHIl, 5TaX-«
HOCTH JOMOB, NOTPeGHOCTR B HMHXKeHepHOM obopYJAOBaBMH H AP.

2.30. IIpoexTHpoBaHHE HCNOIb30BAHHSA U OXPAHHB NOJI3€MHBIX BOX OCY~
HleCTBAAETCA ¥ B 0Ojee WIMPOXOM NJjane, Bue OGJamikafiiiefi ¢Bs3u ¢ pe-
AJMBHBIM IPOEKTHPOBAHUEM M CTDPOHTEJLCTBOM UPEANPHATHH H HAcejAeH-
HbIX NYHKTOB, AJA ONpele/]eHHs NPUHUNIHAJbHLIX HANDaBAeHHE PasBH-
tHA BojHoro xossfictBa CCCP, C aro#l uensio paspaGaThBaoTCS:

a) refepa/bHble CXeMbl KOMIIEKCHOTO HCIONb30BaHUS H OXPaHLl BOA-
HHX PecypCcoB — JJisi CTPAHH B LEJIOM;

6) OacceiinoBhie CXEMBl KOMIVICKCHOIO  HCNOJIBL3OBAHUL H OXpPanH
BOJHBIX PECYpcOB — AJs GacceiHOB peK H JAPYrHX BOXHHIX OOBEKTOB Ha
OCHOBe I'¢HepaJbHOA CXeMH;

B) TePPHTOPHA/bHBIE CXeMBH KOMILJIEKCHOTO HCIOJB30BAHUA H OXPAaHH
BOJHBEIX PeCypcoB — AJISl SKOHOMHYECKHX PafOHOB CTPAHEHI, COIO3HEIX H aB-
TOHOMHBIX pecny0nxK, xkpaeB ¥ obnacTeli Ha OCHOBe reHepa/bHHX R Bac-
CeliHOBHX CXeM.

Peluenus,, IpUHATHE B YKA3AHHHX CXeM4X, NMOAJENKAT 06A3aTeNbHO-
My yueTy IpH NOcJeAyiolled pa3palGOTKe HPOEKTHO-CMETHOH AOKYyMeH-
TalliH 110 HCOONb30BAHHIO B 0XpaHe NOA3EMHEIX BOJ,
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Hcxonunie paHsbie Aaa NPOSKTUPOBAKMI

2,31, CocraB HCXOJAHHX JAaHHUBIX [ NPOEGKTHPOBAHHUS HCNOJb3O-
BaHMf NOA3EMHBIX BOJ AJs BOXOCHAG:KERHA ONpeAesseTcss B 3aBHCHMO-
CTH OT CTaJHM NPOEKTHPOBAHNS,

Ilpn paspaGoTke mpOexTOB Ha CTaJHAX «NPOEKTs U «pabouuit mpo-
€KT» HCXOAHBIMH ABJAIOTCS CHeAYIOLINe MaTepHaibl;

a) TexXHHUeCKOe 3aZaHHe, BHJAHHOe I[POEKTHOH opraHu3allud 3a-
Ka3uukoM (BOZONOTpeSHTEJEM HJH TeHepadbHBIM [POEKTHPOBHIHKOM)
U Cay:Kalllee PHINTECKOH OCHOBOH JJsl IPOCKTHPOBAHHS.

B TexsHMueckOM 3ajlaHHM HOJMMKHHL OHITb YKa3aHH!: BUJ BOAOHOTPEG-
JIEHUST ~— XO3AHCTBEHHO-IHTbEROE, IMPOUIBOACTBEHHOE, M  OPOUICHHH;
B NOCJEAHHX [ABYX CJayuafx — TpeGoBaHHA K KAUECTBY BOJLBI, ee TeMIie:
patype H 1p.; o6bem BoLoRoTpelJ/enus — OOMUK ¢ YUETOM INEepPCrlexTH«
BHl, H2 IIPOEKTHBHI! CPOK H IO OUepeAsM B Ipejesnax IMPOeKTHOTO CDOKa;
CPOKM BBOJA BOJ03a00pa B 9KCIJIYaTaLHIo;

6) MaTepuassl pa3BEIKH NOA3EMHBIX BOL B palione pasMellienus
BOLONOTPEe6UTEN, BEIIONHEHHO! B cooTBercTBud ¢ mm, 1,17 u 1.18, u npn
reofxogumoctd (cM, 11, 1.4) MaTepuassl yTBepKJEHHS SKCIIYaTAHHOH«
Hux 3anacoB B I'K3 CCCP wuan B coorserctByromux caydasx B TK3;
Jast BOAO03a0OpPHLIX COOPYXKeHu#t crTouMocThio Menece 8500 Thic, py6. —
MaTepHaJbl ouerku 3anacoB Ha HTC oprarusalyd, BHIIOJHUBIICH pas«
BEJIKY HOA3EMHBIX BOJ,

Yreepxienne K3 CCCP (TK3) skcnsiyaTamMOHHBIX 3aM4COB MO~
3eMHBIX BOJ, a Takme H ux npuusarue Ha HTC mnpomssoaurcs npume-
HUTeJIbHO K ONpejesieHHOH cxeMe B0/J03a00pa, ONpPe/leeHHOMY Liary
MeXJYy CKBaXKMHAMH, X XeOHTY, AONYCTHMOMY IOHHMIXKEHHIO YDOBHS BO«
AW B BOJOHOCHOM ILIaCTe M 4YacTO HA OIpejeseHHRH CPOK 9KCmayaTas
OMH MeCTOPOKJICHHS MOJ3eMHBIX BOJA. DTH AaHHbIE, ABJAACH HCXOKHBIMU
RJS NPOCKTHDOBAHHA, B TO e BpeMd HE SABAAIOTCH 00A3aTeNbHBIMH
AJsT HEH3MEHNOro BONJONICHHMS HX B TPOeKTe Boxo3aGopa, [IpoekrHas
OPraHu3anus, NepPcOHANbHO OTBEUAKAN 32 KAUeCTBO NPOGKTA, MOMET
N0 TeXHUUECKUM H TEeXHHKO-3KOHOMHYECKHM cOOOPaKeHMAM M DacyeTaM
usmennts npotus npunsteix TK3 CCCP (TK3), HTC cxemy Bomosa-
6opa, KOJHYECTBO CKBaXKHMH, IIAar MeXAY HUMH, UX AeGHT, He BHIXOAS
U3 NpellesioB SKCIIyaTALHOHHBIX 3al1aCOB H JIONYCTHMHIX NOHWMKEHHI,
yreepxgennsix TK3 CCCP (TK3), HTC, Dxcpayarauumoneble 3amachl
BOJXKHE OBITh BHISIBJEHE! [0 KaTerOpHUsIM B COOTHOIIGHHH, YKa3aHHOM
B 1aba. 2;

B) paspelleHHe Ha HCMNOJB3OBAHHE NO3EMHBIX BOJ A/ JAHHOIO
BHJA BOJOCHAGXKeHHA, NOJyyaeMOe 3aKAa3UYMKOM B YCTAHOBJ/IEGHHOM [MO-
paike (cM, I 1.4) u npeAcTaBifeMoe IPOSKTHOH OpPraHH3aNHH BMecTe
¢ TeXIMYeCKHM 3aJlaHueM Ha MPOEKTHPOBaHME;

r) ronorpacduueckHil miaH yyacrka Oynywmero BoZosafopa Aas pe-
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INeHHS 3a4a4 1O pasMelleHHI0 TOJIOBHHIX COOPY:KeHHH, WX KOMIOHOBKE,
B3aHMHOMY DAaCIOJIOKEHHIO CBA3HLIBAIOIIHX COODPYXKEHHA KOMMYHHKAUHI
(TpyGONpOBOLOB, MOABLE3ANBIX NOPOT, JHHHI 3/ICKTPOCHAGKEHHS, CBA3H
1 yUpaBjeHus) H 0O o0med BepTHKAJLHOR NIaHHPOBKE y4acTka BOJO-
sa6opa.

Ona npoexkTHpoBanust JHHeHHHX BOA03a60POB TONOrpadHyecKHi
n1ad Moxer GbITh NMPEACTaBJdeH B BuJe HoJOCH umupuaolt 200—500 M
B8 Mmacumrabe 1:2000+1:1000, [Tpn pacrosomeHun BOJO3AXBATHBIX cO-
ODYXEHHA B BHIe OTAEJbHEIX CKBAXHH HJM HX IPYNn NpeAcTaBiserca
ofIui naaH BCEro yyacTka B Macmraéax 1: 5000+ 1: 2000 — pas yua-
CTKa maomansio Goaee 5 kM2 1:2000=-1: 1000 — g yvacTka mJjoma-
aeio or 1 go Bkm? 1: 1000 — pas yuacrka maomansio ot 0,56 no 1 xm?
1 1:500 — pna yuacTka niomazsio Menee 0,5 Ku2,

Hapany ¢ yxasaunbME paGounMu TomOrpadHUeCKHMH IIaHAMH IS
obmero 063opa MeCTHOCTH W yueTa CJOXKuBIIeficd Ha Heil npupoano#
B XO39HCTBEHHOH CHTYalllH HCIOJB3YETCS TONOOCHOBA OoJjiee MEJKOro
Macmta6a 1: 10 000—1 : 50 000;

2) MaTepmansl AJS OLEHKH BO3MOXHBIX U3MeHEHHH KauyecTsa MOJs
3eMHBIX BOJX NOJZ BJHSIHHEM HPUPOANBIX HJIM TEXHOTeHHBIX (PAKTOPOB —
NpHBJEUEHNEe MHHEPa/JH30BAHHBIX BOJX CHH3y HJH CO CTOPOHHI, YCJOBHA
KaHaJIH3allMH U CKJIaJHPOBAHHS CTOKOB M OTX0JI0B GJIMKARIIHNX K BOJO-
3a00py NPOMBILJEHHEIX HOpeinpusatufi, B aTHX MaTepHaJax KOJKHHL
OHTH ZOCTAaTOYHO I[OJIHBIE AaHHBE 06 HMEIOUAXCS HIIAMOXPAHHJMIIAX,
HAKONHTeNSAX, HCIapHTeNbHBIX Gaccedinax, cocTaBe CKIaiWpyeMBIX B HHX
CTOKOB H OTXOMO0B, PEXHME HX SKCHJyaTaldH, KOHCTPYKTHBHuIX ocolen-
HOCTSIX 3THX COOPYXEHHfi -— HaJIHUWH B HHX SKPAHOB, ApeHaxel 0 APYrux
NPOTHRODHJIBTPALKOKRHEX ¥  3aMIUTHBIX YCTPOHCTB; TFe0JIOTO-JHTOMNO~
THYECKHX I THJPOreOJIOrHUECKHX YCJOBHSAX Da3MeIUeHHsA 3THX COOpyxKe-
HAll; HAJUHYUH B JaHHOE BPems (QUABTPAHUH CTOKOB ¥ OTXOZOB B BOJAO-
EOCHBIH FODH30HT, MPUHATHI A BOAOCHAONKEHHT, HJAH BO3MOIKHOCTH ee
BO3HMKHOBEHHS HNPH 9KCHJAyaTa&LMH NPOeKTHpyeMoro Bono3abopa;

e) JaHHBE O BO3MOMKHOM BJHUSHHH O0TGOpAa NOA3EMHBIX BOJ MPOER-
THPYEMBIM BOJ03aGOPOM Ha 3KOJIOTHYECKHE, B TOM UYHCJe NOYBeHHO-60-
TaHNYeCKHe H THIPOMENHODATHBHEIE YCJOBHSA MpHJeramlnefi K BopO3a-
60py MeCTHOCTH;

K) LaHHBe 00 HWHXKEeHEePHO-TCOJOTHUECKUX YCJOBHAX YUaCTKa pas«
MeleHHsT BOJ03a00pa K OTAGNBHEIX €ro COODYKeHHH — XapaKTepHCTHKH
$131MYeCKOT0 COCTOSHNSA, (QHU3INKO-MEXaHNUECKHX U BOJHBIX CBOHCTB TpyH-
TOB, arpecCHBHOCTH CPejH, B KOTOPOH GYAYyT HaXOAHUTBCH COOpYyAH(elns
IpH 3KCIAyaTaluy;

3) cBelleHHS O HAJMYHM B paiiOHe pasMEIIeHHA IHPOEKTHPYEMOro
B0J03260pa COBPEMEHHBIX (PH3HUKO-TeOJOTHUECKHX fBJEHHH H TPOIECCOB
(rapcra, onoasueil, Oo6BaJOB, ceJeH, MOJAMLIBA, o6pylleHnsi Geperos),
a TakXe OCOOHIX HHXKEHEPHO-TEOJIOTHUECKHX YCJOBHH (BeuHOMepaJble
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NOpOAH, CEHCMHYHOCTB, NPOCAJOUNOCTh, HAGYyXxaemMOCTh, NMyYeHHe TIPyH-
TOB, MOATOHNEHUE, nojApaboTKa TeppHTOPHH); YKa3aHASI O BO3MOKHOM
X HeraTHBHOM BJIHSIUHM HA COODPYMKeHUs BOA03a60pa, HeoGXOAHMOCTH
yweTa HX B NpoekTe H paspaGOTKA MepDOUDHATHH, HCKAIOYAIOIIKX 3TO
BIIHSHHE;

H) CBefeHHI O MECTHBIX CTDOHWTENbIBIX MaTepHajaX, uX 3amacax
U KayccTBe,

2.32. Iins mpoekTHHX PafoT, HPEANICCTBYIOMKKX COGCTBEHHO CTaaH-
fiM DPOGKTHPOBAHWA, B KAYECTBE HCXOJAHBIX JAAHHHX AN Pa3pabOTKH
TPOCKTHO-CMETHOH JOKYMEeHTallH® O HCNOJAb30BAHIIO M OXpaHe MOi-
3eMHBIX BOJ CJIyXaT:

a) TexHHUeCKOe 3ajaNle C YRa3aHueM B HeM BojomorpebutCseli
¥ MeCT HX pa3MeLieHHs, a TaKkxke (NP BO3MONKHOCTH) MOTPeGHOro KO-
JHYeCTBA BOAB! AN HX BOAOCHAOXKeHHMS Ha pacyeTHHIH CPOK M Ha Iep-
CMEKTHBY, TpeOOBaHKH K KaUuecTBY BOJM;

6) nnanHoBHIE MaTepHal — TomorpadHyecKHe KapThl H MJAaHBL Pas-
JuuHblx Macmra6os: or 1:10000 no 1:100000 m xpymnuee 1:10000
Iasl OTHeNbHHX 06DbeKTOB — IPH paspaboTKe reHepafbHEIX NJIAHOB NPO-
MBILJIGHHEIX Y3JI0B, CXeM YIODSNOUEHHS CYUIECTBYIOHIeH 3acTpofiku
B NPOMBIJIEHHBIX DaHoOHAX FOPOJOB M JDYrHX HACEJEHHHIX NYHKTOB,
CXeM pa3MEUIeHHUsT TPOEKTHPYEMBIX NpPOMBUUICHHBIX HpPeANpHATAR; OT
1:1000 no 1:10000— npu paspaGoTRe NPOEKTOB MAETANbHOH MJIaHH~
posgu; or 1:10000 mo 1:25 000 — npn cocTaBAeHHH TeHEPAJBHEIX MJa«
HOB 'INIAHHPOBKH TOPOZOB H APYIHX HaceleHHHX nyHKToB; oT 1:25000
o 1:100000 — npy paspaGoTKe NPOEKTOB palioHHOR NJNAHHPOBKH; OT
1:100000 no 1:300000— npu paspaboTke cxeM paHOHHOH MJAHHPOB-
ki v or 1:100000 xo 1:1000000-—mpn pa3paGoTKe TeHepasbHHIX,
GacceiHOBBIX M TepPHUTOPHAJBHEIX CXeM HCIIONb30OBAHHS H OXPaHHl BOJ;

B) JlaHHBlE O HaJH4YNUN MOX3EMHBHIX BOJA JJIA HCHOJL30OBAHHS MO 3a«
JIaHHOMY HAsHauyeHH:o, I1pH OTCYTCTBHM TAKHX JAHHBIX NPOGKTHAS Opra«
Hu3alus BHIAET 3afaHHe TreONOrHYeCKUM OpraHH3alusaM Ha pa3Belky
II0A3EMHBIX BOA.

Heobxonumasa crenenb pa3BefaRHOCTH NOA3EMHBIX BOJ,
JJig NPOSKTHPOBAHNS BOA03aGOPOB

2.33. Ons pa3paGoTKH NMPOEKTHO-CMETHOH NOKYMEHTAIMH HA CTPOH~
TENbCTBO BOJ0330ODPHLIX COOPYKEHHI B OJHY crajauio (pabounit mpoexr)
uJM B JBE cTaimu (NpoeKT # pabouas JOKYMeHTaUHs) NoA3eMHBle BOAH
yuacTRa NpeaHoJlaraeMoro pasMelleHus Bojo3aGopa Ha MeCTOpOXIAe-
HHSIX A060H IPYNNH ZOMKHH OHIThb pa3BelaHH JeTajbHO B TIONHOM CO-
orsercrBin ¢ Mucrpykumeit K3 CCCP, a skcmiyataunoHHble 3amachl
BHIABJEHB [0 NPOMBILIIEHHBIM KATETOPHAM B COOTHOIIEHHH, YKA3aHHOM
B Tabs. 2, n npu HeofxomamMoctH mm. (1.11, 1.18) yrBepxzenn I'K3
CCCP nsm B cootsercrayiomnx caydasx TK3 (cm. m. 1.16).
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2.34, Ilpr pa3paGoTke NPOCKTHO-CMETHOM AQKYMEHTAHHE HA NpEA-
UeCTBYIONINX NPOEKTY CTaNHsX, KOTAA Pa3BELOYHBIX PABOT AIA OLEHKH
9KCTAYAaTAUHONHLIX 3aNaCOB NOA3EMHBIX BOJ, BLIIOJHEHHBIX CIEHHAAJBIO
NSt anHHoi TPEANpPOEKTHON CTajiMM, KAK NPaBHAO, He MMeeTcs, BHOOD
ICTOYHHKA BOAOCHAOXeHNs H ero 060CHOBaHHE MOTYT OHIThb NPOU3BEJAEHDI:

O HMelolBMCcS MaTepHalaM Pa3NUYHBIX CTafuil pasBelKH HoAseM-
HHIX BOJ, 4 TaKXe Pa3BelKH, BLIIOJHEHHOR aas molOro Apyroro HasHa-
yeHus;

IO THAPOreOJIOTHYECKHM AaHHBIM O BO3MOMHOCTH DAaclIHDEHHA Hefi-
CTBYIOIIHX BOR03aGopoB. Ilox rumporeosoruyeckuMW JaHHBHIMH, NOI-
TBEPKJIAIOMKUMH BO3MOXKHOCTh pacllipeHHs AefiCTBYIOIUHX BOL03200pOB,
TIOHHMaeTc HaJHYHE He MOJMHOCTHIO HCIOJBb3YeMbIX 10 MJIOUIAXH WJH [0
ray6uie (MO NOHHKEHHIO YPOBHS) 3SKCIYyAaTaUHOHHBIX 3al1aCOB INOX-
S€MHBIX BOJ JHACTBYIOUIHM B0A03a00pOM H2 Pa3BEJaHROM MeCTOPOXK-
JleHu¥, ycTaHaBJHBaeMOe MNyTeM CONOCTAaBJeHHS MaTepHaJOB OLEHKH
H YTBepXJeHus IKCIJIyaTalHOHHBIX 3al1aCOB NOA3EMHBIX BOJA C MaTepHa-~
nMavMu HaOmojenuli 3a sxcnayartanueli Boxosabopa (KOJHUeCTBOM OTOH~
paemMoii BOAHW CKB2XKHHAMH, HOHHKEHUSMH YPOBHSI B HHX, KayeCTBOM
BOJB) H 32 peXHMOM BOJOHOCHOrO FODH30HTa B 30He BJHSHHA JeHcT-
BYylollero Bojo3abopa H Ha NJOWAAAX, NDHAEraloUHX K 3ITOH 30He,

I'upporeosornyecKne JaHHbBIE O BO3MOXHOCTH DACIIHDEHHS JeHCT-
BYIOIIHX BOZ03a60POB NOJYYAlOTCA B pe3ynbTare PaloT, BHITOJHAEMBIX
Ha CTAJlKK «3KCOAyaTalLHOHHAs pa3seakas (cm. m. 1.20):

no MaTepHanaM H3yUeHHS pe3yJNbTATOB AJNHTENBHOA 3sKCnAyaTaUuH
CYMECTBYIOMAX BOA03260POR B AHAJOTHUHHX THAPOrecsIOrH4eckrx ye-
JIOBHSX;

o AAHHAHM 006 OCIIEM IeoNOrHYECKOM M THAPOTEOJOTHYECKOM CTPO-
eHHH,

Vrepxaenne 3anacos B K3 CCCP uam B TK3 ua npeamecTsyio-
LIHX NPOEKTY CTalHsIX He fBJSETCH 06A3aTeJHbHEIM,

2,35, Ins cxeMm reHepasbHBIX MJIAaHOB NPOMBIIIEHHBIX Y3i0B 060cC-
HOBaHHeM BHIGOpA NOJA3EMHEIX BOX B KauecTBe HCTOYHHKA BOLOCHAG:Ke-
HHS MOTYT CJYKHTb JioOble HMeIoHHecsd [HaHHble H3 TePedHCACHHHX
IMXe N0 PasfIyHBIM IPYNNIaM MecTOPOKIeHHH:

1-% rpynnsl — gaHdble ARTAAbHON PA3BeAKH NMOZ3EMHHIX BOJA; FHApO-
TeOJIOTHYECKHE HaNHLe O BO3MOXKHOM DACIIMpeHuH ACiCTBYIOUIHX BOXO-
3a60poB B IpejAetax NPOMBILIJICHHOTO y3Ja ¢ ofocHOBaHHEM yBejnde-
Husi oT60pa NOA3EMHBIX BOJA A0 Tpelyemoro ofbpema BoponorpebieHus;
JaHHble TOMCKOB HAM NPEABApHTENLHOH pa3BeAKH TIOA3EMHBIX BOXA; 3a-
RJICUEHHE O BO3MOXKHOM OTGOpe NHOA3EMHBIX BOJ Ha yuacTke pa3Melme-
HHSI HaMeuaeMoro Bojo3alopa 1o pe3yabTaTaM obcleOBAHHA M H3yye-
HHST JQHHBIX SKCIUIyaTaHHH JJHTeJbHO JeHCTBYIOIIHX B0I03a60poB
B aHaJIOTHUHBIX THAPOreOJOTHYECKHX YCJIOBHAX;

2-# rpynnbl — LAHHbIE IIOHCKOB; NPEABADHTENbHON HJAH JAETaJbHOK
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pasBeAKH TON3EMHBIX BOX; NAHHEIC O BO3MOXHOM pacliMpeHdn AeficT
DYIOINHX B0J03a60DPOB;

3-fi rpynnb — faHHKeE NPCABAPUTENbHON HJH JeTasbHON DasBelKH;
Lauiisle 0 BO3MOXKHOM DACHIEpEHHR [eficTBYIOMUX BOX03a60pOB

2,36, TIpu orcyTCTBHM JeTalbHO pasBefalHBIX 3amacos, Korjga MHox-
3¢VIHBI@ BOJBl B KayecTBe HCTOYHHKA BBIGDAaHB [0 HAHHHIM [OHCKOB,
npelBapHTENbHON pasBeiKH, IO JaHHLIM BO3MOIKHOIO DacluupeHusa nefis
CTBYIOIHX BOJ03260POB HJH TO aHAIOTHH ¢ AefiCTBYIOMMMH BOA03260<
paMH, npoeKTHAs OPraHH3allNsg NOJIKHA BHJATH COOTBETCTBYIOIIEH Op«
tannzapun Muureo CCCP, DIpOH3BOACTBGHHOMY TeOJIOTHIECKOMY OODe
erwnnermo (I1'O) 3aganne Ha JeTafbHYIO pasBelKy MOA3EMHEIX BOA HA
naMeyaeMOM Y4YacTKe pasmelleHds Bonosabopa 1-fi ouepenu BoaonoTpeGe
Je 0T M NpH HeoGXOZHMOCTH YTBEPKIEHHe JKCHYaTAHHOHHBIX 3aIacoB
I K3 CCCP uin TK3

237, Ilpu cocraBjeHMn C¢XeM pasMelleHHs TPYIOH NpelnpHATHA
B OPOMBIIJIEHHEIX pafioHaX TOPOZOB ¥ JADYrEX HaCeJeHHBIX IYHKTOB
o60oCHOBallMeM BLIGOpa HCTOYHMKA BOLOCHAG)KeHHS MOLYT CAYRHTb AaH«
1ble, YKa3aHHBIE 1/ O6OCHOBAHHS CXeM eHepaJbHBHIX IJaHOB MPOMVbII-
JeHHBIX Y3JI0B, & IPH HX OTCYTCTBHH — MPOTHO3HBIE PECypchl MOJ3eM«
TBIX BOJ ¢ BbIIAYell COOTBETCTBYIOIIMX 3afaHUl HA Pa3BeAKY MOJA3EMHBIX
BOJL ¥ OLEHKY MX SKCIJIyaTallMOHAHX 3allacoB.

2.38. IIpn paspaGotke cxem (NPOEKTOB) palioHHON IJIAHUPOBKH
nnsi o60CHOBAHMS BBIGOpA HCTOUHHMKA BOZOCHAOKeHHS MOTYyT OHTB Hc-
[0JIb30BAHLL T€ K& JaHHblE, 4TO M JJA O0OCHOBAHHA CXeM reHepaJsbHBIX
1JIaHOB MNPOMBIUIJIEHHBIX Y3J0B, 8 HPH OTCYTCTBHH TaKHX JaHHBIX —
NPOTHO3HBIE PecypcH MOA3eMHHIX BOJ C BHZadefi 3ajaHH HA [eTanlbs
HYIO Pa3BeAKY H NPH HEOGXOAHMOCTH YTBEPKIAEHHH 3aNMacOB MOJ3EMHBIX
BoJ — AaA 00BbEKTOB NEPBOH Ouepedn CTPOHTENLCTRA,

2.39, In7 oGOCHOBaHHS reHEpaJbHbIX [/aHOB TOPOAOB H APYTHUX
HAaceJEHHLIX HYHKTOB, a TaKiKe NPOEKTOB ACTAJbHON HJAaHHPOBKH B Ua«
CTH BOJOCHAGXKeHHs MOTYT ObITh HCIOJNb30BAaHBl AAHHbIE O BO3MOXKHOM
pacllupeHnd JeficTBywoluefl cucTeMbl BOJOCHAOMKEHHS, a TaKmxe HMe-
uMecsl MaTepHabl MOHCKOB NMOA3EMHEIX BOJ B AaHUOM pafioHe ¢ Bblpauei
IIpH HeoOXOJMMOCTH 3aJaHHS Ha JIETAJbHYIO Pa3BelKy H YTBepxKJeHHe
34MacOB MOA3EMHBIX BOJ — AJI1 OOGBEKTOB MEePBOH OUYEePeZHOCTH CTPOH-
TeMbCTBA,

2.40. Ilpu paspaGoTke OTpAC/EBBIX CXeM OOECHEUeHHOCTh IIPOH3BOA~
CTBA BOAHBIMH pecypcaMu NPHHUMAaeTC B COOTBETCTBHH ¢ GaJaHCaMu
BOJ, COCTaBJIAEMBIMH B TE€ppHTOpHAsNbHOM paspese Munsoxaxosom CCCP
U €r0 TepPUTODPHANbHBIMU N0IPa3Ae/leHHIMH,

Ilpn paspa6oTKe TePPHTOPDHAJBHHIX CXeM OLEGHKA BOMHBIX pecyp-
COB HPOU3BOLUTCS B COMOCTaB/EHHH C NOTPeBGHOCTLIO B BOJe XO3sicTBa
¥ HaceleHUS pecnyGamku (pafoHa). SKCHayaTaLHOHHBIE BOAHLIE pecyp-
cul OIpefe/sIOTCsT KaK OCTATOK MeXAY peasibHO BO3MOMKHEIM PacxoJoM
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BOJBL M (paKTHYECKHM OTOOPOM ee B Ipeledax BOAHOro Gaccelina (CTBO-
pa) pecnyGauku (pafioHa) MM HaceNeHHOro myskrta, [Ipm aTom HCNOJbe
SYIOTCA BCe MMEIOIIHECs FHADOreOJIOTHUeCKHE H THAPOJOrHdecKye JaH-
Hble IO PEerxouy.

241, Ilpn cocraBieHHH reHepasbHOil, GaccelfHOBOH, TeppHTOPHAMEs
HOH CXEeM KOMIJIEKCHOTO HCIIOJb30BaHHS M OXDAHBl BOJ YUHTHIBAIOTCA
sanachl MMOJ3eMHBIX BOA 00eHX rpynm — GaslaHCOBhle 3amacel H 3a6ajaH«
COBBIE 3aMachl, a TaK»Ke [IPOTHO3HHE PeCyPCHL,

IlpoexTnposanne pesepsa B 3abope
M noflaya BOABI NoTpedurenam

2,42. Cucremnl X03fHCTBEHHO-ITHTLEBOrO, IPOH3BO/ICTBEHHOTO H CEJlbe
CKOXO02ARCTBEHHOIO BOKOCHAGKEHRS NO CTENEHH HAACKHOCTH TIOJAUH HMHU
BOAB 1) ofecneyeHud HenpepsBHOH, Gez ocoboro yuepba paGoTH mpef-<
TNPUATHH ¥ YCJIOBHH NPOXKEBAHHUS HACENCHHS NPH KPUTHUECKOH CHTYanum
Ha COOPYXKEHHIX CHCTEMBl H Ha HCTOYHHKE BOJOCHAGXKeHHS HeJasITc Ha
TPH KATETOPHH,

Jns gaxpofl xaTeropun HaZeKHOCTH YCTaHOBJEHH OGbeM H CPOK
JIONYCTHMOTO CHHXKEHHSA NOJAuYM BOJAH, a TAKIKE JONYCTHMBIH CPOK Iie«
pepeiBa B nofade Boxsl (cM. o I,15),

2,43. Tlpn pozocnafxeHWH W3 NOA3EMHBIX BOJ CHHXKENNE MNOKAUH
BOJK MJH NepepHB B ee mojaue NOTpebHTENI0 MOTYT BOSHHKHYTb B pe-
3yJbTaTe HEMOMAANOK Ha Bojgo3abope:

H3 CKBa)XHMH — BCJIGACTBUE BHE3aNHOTO 3acOopeHIs (UJLTPA CKBa<
WUHB npu 00Baje MAM OCEeAaHHM TJAHHHUCTHIX TIOPOJ, JEXAMHX HAL BO«
JOHOCHBIM NJACTOM, NPOpPHBA (UALTPYIOLIEH NOBEpXHOCTH HAa Kapkace
GUALTPA N WHTEHCHBHOTO II€CKOBAHMS CKBaXHHH, 06pbiBa BOAOHNOAbEM-
HBIX TPyO6, MOJIOMKY HACOCA WJH ABHraTels, a TakkKe NPH HeOOXOIHMOCTH
OTKJHOUEHHs (IO NJaHy PeVOHTa WA BHE IJIaHa) OJHOH HJH HeCKOJbe
KHX (U0 ouepenn) CKBAXKHH AJA perenepalmH (UILTPOB H INOPOA NpH«
GHUALTPOBOR 30HB! C LEAbI0 BOCCTAHOBJEHHS INPOH3BOAHTEIbHOCTH CKBa«
JKHH;

U3 MIaXTHBIX KOJIOALEB — BCJIEACTBHe 0OBasia KpelUIeHMA H Hapy-
IUeHHS HeJOCTHOCTH (UIABTPA, NOJOMKH Hacoca, JBHIraTesls;

rOpPH3OHTANbHOM — BCJIEACTBHE 3aCOPeHHA Ha OTJeJbHBHIX YUYaCTKAX
BORONPHEMHOA HJIM BOAONPOBOJSAMEH YacTH Bogozabopa, MOJOMKH Has
coca, ABUraTedas B BOJOCOOPHOM KOJNOILE;

JIy9eBOM — BCAEACTBHe 34COpPeHHS (PUILTPOB-Jyuell, 3aujJeHHS PyC+
JIOBHIX OTJIONKEHHH Hajg ¢HALTPAMH-JydaMH, NOJOMKH BOJOINOLBEMHOIO
ofopyIoBaHus B LIAXTE,

2.44. Tlpn BO3HMKHOBEHHH Ha BoJOo3abope aBapHiHOH cHTyaumu uJH
IpH NJAHOBOM BHIKMIOYEHMH H3 paGoThl OTAENbHBIX CKBAaXKHH IS HX
PeMOHTA CHUKEHMEe [TOJAUH BOABL NOTPeOHTENI0 He AOJIKHO IPEBHIIATH
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3 9, pacyeTHOro pacxona, a NOJHHI PACUETHHE pPacxoj HOJKeH OHITDH
BOCCTAHOBJIEH B yKasaHHble Buillle cpoxm {cM. n, 1.15) cooTBercTBeHHO
KaTeropuaM HalexnocTu, IIasi 5TOre B0n03abop AOJEKEH HMETh pe3epB
(3anac) B BOZO3aXBATHBIX COOPYKeHHAX (pesepB NO HUCTOYHHKY) HJAH
B BOZONOLBEMHOM OBODYAOBAHHH («ropsvHMil» pe3epB), HJH U B TOM
H B IPYTOM OXHOBPEMEHHO,

2.45. Benmunua pesepBa ONpeleiIsieTcss KaTeropue#t CucTeMsl BOJO-
cHabXeHusd, a CpPeACTBa pesepBa — THNOM BOJA03abopa M THIAPOTEOJIOTH-
YeCKHMH YCJIOBUSMH.

Peseps Ha BOZ03a60pe MOJ3EMHHIX BOJ H3 CKBaKHH NpefycMOTPEH
B CHunlIl 2.04.02—84 (ta6um. 4).

Ta6auuma 4

Karteropusl cucTeM BOACCHAOXKEeHHT
KomrircTBO Paboynx KOJIHYECTBO Pe3epBHBIX KOJIHUYECTBO Pe3ePBRHEX
CKBaMHH Ha BOXO- CKBaXKHH Ha BORo3afope HaCOCOB Ha CKJaje
gaGope

1 | oo | o m | 1 | nm | m

Or !l no4d 1 { — 1 1 1
Or 5 no 12 2 1 — 1 1 1
Ot 13 u Gojee* 20 10 —_ 10 10 10

* Yeunensieress B % koaHdecTBa pabounX CKBAMXKHH,

2.46. B 3aBHCHMOCTH OT TRAPOreOJOTHYeCKHX YCIOBHI H NpH Beol-
XOIXUMOM OGOCHOBAHHM KOJIHUECTBO Pe3ePBHEIX CKBAXHH MOXKeT OHTb
ysesmyeno (CHull 2.04.02—84), Tlpm s1oM BMecToO yBeaHueHMsl YHCIA
Pe3epBHEIX CKBaXXKHH B OTACARHHIX CJAydasx BO3MOXKHO BHOpaTth H3 06-
HIerc KOJMYecTBA CKBAaXKMH Ha Bojgosabope Takue, KOTOPHE NpH Heo6-
XOJMMOCTH MOTrYT OHITh BPeMEHHO HepeBejeHH Ha (POPCHPOBaHHBI peRUM
pa6oTe, — Ha O0oJblllee TOHMIKENWe JAMHAMHUECKOTO YPOBHA B HHX
¥ Goapwnit ux neGut. B aroM cJaysae Ha crJAane ROJKHB GHITH HaCOCH
€ HECKOJIBKO GOJbIIell MPOM3BOLHTENBHOCTBIO, YeM Te, KOTOpHIMH 060py-
JIOBAHBl CKBAXKMHEL [/ 3KCIAyaTamuH BoA03ab0pa B HOPMAJbHBIX Y-
gopusAx, [lpm sToMm ponxen GHTL pe3epB MOMIHOCTH B 3JEKTPOCHAG-
KEHHH

2.47. PacnonoxeHne pe3epBHEIX CKBAXMH Ha BoJo3afope onpenens-
eTCsl B 3aBHCHMOCTH OT CXeMhl BOZ03afopa M THADPOTEOJOrHUECKHX YC-
JIOBHH,

Tlpu Japnefinoft cxeme Bojo3aGopa pe3epBHLIE CKBaXKHHLBL MOTYT
GBITh pacloNioXeHbl WN Ha ero (Janrax c o0mKM A Bojosabopa mia-
TOM MeXJYy CKBaXKHHAMH, WAH B INpeAenax psifia (4To SKOHOMMYHEee)
MeXAy CKBaxkuHamu (Ham GAMXKe K CKBAKHHAM), HaXOASHIKMMHCA B Jyy-
WHX FHAPOTEONOTHYECKHX YCJIOBHAX, JONYCKAIOMHX BPEMEHHYIO 9KCIya-
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TAKI0 OXHOBPEMEHHO pabouell M pe3epBHOM CKBAXKHH C HX MNPOEKTHBIM
JeGHTOM IpH G6OJblleM, MPOTHB NPOEKTHOrO0 HOHMIKEHHH B HHX YDOBHA
BOJBL

Tlpu rpynme pasimyserM 06pasoM pPAacImoJOMeHHWX paGoyHX CKBa-
KHH HA BOJ03abope pe3epBHBIE MOTYT 6HITb Da3MeuleHH B JOOOM MecTe
B Mpefienax B0j03a60pa ¢ yJyeToM THAPOreOJIOTHYECKAX YCJAOBHH N0 yKa-
3aHHOMY BhIle NPUHIMILY.

PesepBubiMH MOTYT OHTL JIoOble U3 OOLIEro 4HCla CKBAXKHY, HPO-
6ypelHBEIX Ha BojJo3abope.

CrasaHHOE O NPOEKTHPOBAHMM DPe3ePBHEIX CKBAXKHH B DaBHOH cTe-
[eHH OTHOCHTCS M K IIPOEKTHPOBAHHIO pe3epBHLIX MIAXTHBIX KOJIOALEB,

2.48. Pe3epB Ha TOPH3OHTAJbHBIX BOJo3afopax cJelyeT mpeaycmar-
pUBaThL B €ro NPOU3BOJLHTENBHOCTH Ha BeJuHYHHy Ao 25 9 Goxbuie pace
geTHOTO pacxoja. [Ipu 3TOM perynupoBaHHe NOCTYNJIEHHS B BOL03a60p-
HEf KOJIOZEN PacueTHOr0 pacxoja BOJLBl IIPH HOPMAaJbHBIX YCJOBHSIX
paboTsl BOLO3abopa MOKET OCYIIECTBJASTBCH IIHTKOM Ha CJHBE BOIH
B BOJOCOOPIBIT KOJIOAEL.

2.49. PeszepB Ha JyueBHIX BOJ03a00paX C Da3MeIleHHEM CKBaKHH-
Jayuell Ha Gepery M IOJ PYCJaOM PeKH: I/ BOAOCHAGMKEHHS KPYIHBIX BOAO~
norpebuteneit mpH ABYX n Gosee paGouux BojAo3abopax MOKeT OHITh
3aMPOSKTHPOBAH HJH LEJHKOM B BHJAE OIHOTO De3ePBHOr0 Boxosabopa,
HJH B BHJe pPe3epPBHBIX CKBaXUH-Ayueli B KaxaoM Bojo3zabope.

Ipun BoRocHAGKEHHM HEKPYNHHIX BOJAONOTPeGHTeNell OZHMM paso-
YpM JY4eBRIM B0OX03a00pPOM pe3epB B HeM ClelyeT OpeAycMaTpHBaTh
B BHJE PE3EPBHBIX CKBAKHH-Iydell.

KonmnuecTBO pe3epBHBIX CKBAaXKUH-JIydeH MOXKHO INpPUHHMATh [0
Taba. 4a.

Ta6anrua 4a

Konugecrso paBouux Yucsio pesepn- || KoaugecTso paGouux Yucno peseps-
CKBIXKHH-Tyuelt HbIX CKBaMCHH- CKBaXXUH-Jiydelt HBIX CKBaMKHH-
Ha BOJO3abope ayqeh Ha Bojosabope Jyueit

3—4 1 5—7 2

PeseppHble CKBaXHHBI-JIYIH 1eJecO06Pa3HO Pacrnosarath MOA pyce
JIOM DPeKH (MX NpPOH3BOAMTENHHOCTL GOJible GeperoBHIX CKBAKUH-Tydefi)
u 06s3aTesIbHO BHIle pafouMx CKBaXKMH-JyYeHl 10 MOTOKY ¢ TeM, 4TOGH
TIpH pereHepanHyM [OHHBIX OTJOXKeHHH Haj pabouYuMH CKBAKHHAMH-JY-
gaMi {KOTOPBIG Ha STO BPeMf JOJIKHBEI OBHITh 3aKPHITHL HA BXOAE B HIax«
Ty} BOJa, IOCTyNAKImas B WAXTy IO Pe3ePBHHIM CKBaXHHAM-JyuaM,
6bina 61 CBOOOAHOM OT B3BEUIEHHHIX BEHIECTB,

2.50. PesepBuble CKBaXKHHB, MAXTHHE KOJOAUM, CKBAXKHHBI-TYyIX
Ha BOJO3aGopax MOA3EMHBIX BOA JAOJKHBI NMEPHOLHYECKA BKJIOYATHCA HA
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KOPOTKHY CPOK B paboTry ans MOJAAepaHHA WX B paboueM COCTOSIHHM,
o yeM B INIpOeKTe BOJ03a60pa (B HHCTPYKUHH IO €r0 SKCHAyaTallHH)
JOJKHE OHITH crenHalbHble YKa3aHusi.

3. COOPY)KEHMUS AJist SABOPA NOJA3EMHBIX BOJL

CrnocoGrl 6ypeHusa BOA03a00PHBIX CKBAKHH,
Koncrpykuuu. O0uine nanubie

3.1. Bypenne BOA03a6OPHLIX CKBAXKHH NPOU3BOAMTCA B OCHOBHOM
JBYMs CIOCO6AaMH — YRAPHO-KAHATHLIM H BPANIATENBHLIM € NPAMOH HAH
obparHoii mpombiBKO#. Kpome TOrO, NmpHMEeHSIOT KOMOHHMPOBAaHHHH, KO-
JIOHKOBHIH M PeAKTHBHO-TYpPOHUHHBIH CriocOGHL.

ITpn npoexTHPOBaHHK BOXO3aGOPHHIX CKBAXKHH CNMOCO6 SypeHHS BHI-
GupaoT NCXOAA U3 OOMIMX TeOJOrMYECKHX M THIDOTEOJIOTHUECKUX YC/o-
BHIf yyacTka pasMemlieHHA BOX03a60pa — IJIyGHH 3aJleraHHs BOAOHOCHEIX
FOPH30HTOB, NOAJIEXKAIMHX BCKPHTHIO M SKCIJIYaTallHH, JHTOJOTHH MO~
POJ, cJAraiomUX BOJOHOCHHI TOPH3OHT, a TaKke H3 HeOGXORHMOTO
JHAMeTpa CKBAXHHH H HanBO/bIIEH TEXHWKO-3KOHOMHYECKOH Heaecool-
pasHoOCTH cnocoba OypeHHs B JaHHBIX KOHKPETHHIX YC/IOBHIX,

TexHHKO-9KOHOMHYECKAS IesiecOOGPasHOCTh NPHMEHEHHST TOro HJH
HHOro cnocofa GypeHHsi CKBAaXKHH ONpeNe]sieTcsl 10 COBOKYIHOCTH Tpex
noKasaTelefi: KauecTBO H JOJTOBEUHOCTb CKBAMXKMHM, IPOJOIKHATEILHOCTD
ee COOpDYXeHHS, CTOMMOCTb COOPYXeHHS. B caydasx, xoria He npej-
CTABJIETCA BO3MOMKHBIM COIVIacOBATh Bce TPH MOKa3aTels, PellaloliuM
HoJKeH ObiTh, KaK IIPAaBHIO, NEPBLIY T0Ka3aTENb.

ITpu BrIGOpe cnocoGa GypeHus BoA03a0OPHBEIX CKBAXKHH HeoGxonaH-
MO PYKOBOJCTBOBAThCS PEKOMeHAaLsIMH, MPHBEACHHHIME B Ta6a, 5.

3.2, Tlpu BpamaTtenpHOM crniocofe GypeHHS CKBAaXKHH CJeAyeT NPeRy-
CMaTPHBaTh MPOMEIBKY, IIPH 3TOM:

a) mpH NpaAMoil NpOMHIBKe 3260 B CKaNbHHX H MOJYCKAaJbHHIX NO-
POJAxX NPHMEHATh YHCTYIO BOAY, 4 B NECUAHHX NOPOAaX — Oe3TJHHHCTHIE
IPOMBIBOYHEIE KHAKOCTH, HanmpHMep BOZOTHHaHOBHH pacteop. I'imun-
CTHH pacTBOp AONyCKaeTcs MPUMEHATh NPH 6ypeHuH mo HANOPHOMY BO-
JOHOCHOMY FOPH3OHTY H IO HENPOXYKTHBHBIM HHTepBajgaM; HeOGXOAH-
MOCTb eT0 IpUMeHEHMA JOJKHa GBIThb 0GOCHOBaHa NpoekToM. [lapamerphi
NPOMBIBOYHON KHAKOCTH HALJNEXUT NOAGHPATL C YU4ETOM TRAPOTEOJIOTH-
HeCKHX YCJIOBUfl IPOXOAHMEIX NOPOL;

6) npu obpaTHOli NpoMBIBKe 32601 GypoByH yCTaHOBKY obecmeun-
BaTh BORON HA BeCh NEPHOA OypeHHS B KOJHYECTBE, ONPEJENIAeMOM MONL-
HOCTHIO M [POHUIAEMOCTbIO NPOXOAUMBIX TOPOA. Pa3HOCT OTMETOK MEX-
Iy YCTaHOBHBIIHMCSI YPOBHeM BOABI B CKBAXKHHE H NMOBEpXHOCTBIO 3€MJIH
noyukna Ouite He Menee 3 M. Ilpm 3azeranum ypoeHs BOAHL Ha TiyGline
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Ta6anuma 5

Crnioco6 Gyperust VCaoBHST IPEMEHEHUS

YnapHo-KaHaTHBIH B pHIXJIBIX H CKanbHLIX TOPOAAX NpH IaAy-
GuHe ckBamun A0 150 M

PotopHeift ¢ npsamoit npo- | 1. B pHXJAHX M CKaJbHBIX NOPOAax HpH
MBIBKOK n1o6olt ray6rHe CKBAXKHUH C HAYAJMbHHIM AH-
amerpoM Zo 500 MM Ha TOpPH3OHTH HOJA-
3eMHHIX BoJ, objajpaomne 60JbIDNMA HAa-
[IOpaMH, ¢ NPOMBLIBKOJ T'JIMHHCTHIM HJAM BO-
LOTHIAHOBLIM pAacTBOpOoM. 2. B ckanbHBIX
NOpoJ&aX Ha HEHANOPHHeE BOAOHOCHHE IO-
PH30HTH NpPH YCJOBHH NpPHMeHeHHS B Ka-
gecTBe NPOMBIBHOHA KHAKOCTH WHCTOR BOAH
KoM6unuporanHmi Ilpu ray6ure ckpaxud Gonee 150 M Ha He-
(yaapHO-KaHATHH ¥ pO- | HANOPHEIE MAH CJa6OHANOPHEIE BOJOHOCHEIE
TOPHEI# C mNpPsiMOf [PO- | COPHU3OHTEH, NPEACTABJEHHBIE PHIXJBIMH OT<
MEBIBKOH) JoxKeHusiMH, JIO KPOBJH BOAOHOCHOIO IO-
PH30HTa — POTOPHHI ¢ INIHHHCTHIM PACTBO-
PpOM; DO BOXOHOCHOMY FOPH3OHTY — yAap-
BO-KaHATHEIH

Poropuni#i ¢ o6patuoit | B nopomax I—IV xareropnfi ¢ comepxa-«

NPOMEIBKOf HEHEM B DBHIXJAHX H CBASHEIX OTJIOXEHHAX
npu ray6une ckraxun 1o 200 M

KosorkoBH# B crajipHEIX nopoaax muaMerpom Ao 150—
200 mM npu rayGuse 6ypenusa no 150 m

PeakTiBHO-Typ 6HHHBIH Ilpu Goabwux riy6uHax (500—1000 M =

Gosiee) H GOJIBLIIUX AHaMeTPax CKBAXKHH

MeHee 3 M OT MOBEPXHOCTH 3eMJH NIPOXOAKY CKBAXKHH CJefyer oOcCy-
UIECTBJIATH 5ypOBbIMH CTankKaMH ¢ NOJHHMAaIOMINMCA POTOPOM H BHIBOJOM
KOHAYKTOPa BHLillle IOBEPXHOCTH 3eMJH, 4TOGH obecrneyuTh HeoGXoxuMoe
TpeBLIIeHHE MOJHOTO THAPOCTATHYECCKOTO AaBJCHHS cTojab6a B CKBaXKHHE
Hap MJIacTOBBIM.

Tauga u Boza, MCHOJMB3yeMEle NPH GypeHuH, AOJKHHE YAOBJIECTBOPATH
CaHHTAPHLIM TPeGOBAHHAM.

3.3. Tunm crapkoB Aasi OypeHUsT CKBAXKHH HAa BOAY, M HEKOTOpDhIE
HX TeXHHYECKHE NMOKA3aTe/JH NPMBEAEHH B Ta6i. 6.

Jng 6ypenns BOX03aGOPHBIX CKBaXKHH HEOGXOAMMO OTBeJAEHHE 3eM-
Ji B CJIERYIOIMMX MUHHMMAJbHHIX pasMepax (1a6.a. 7).

3.4, Ilpn GypemHn CKBaXKMH POTODPHHIM CIIOCOGOM B KauecTBe NOPO-
IopaspylIaloNIero opraHa npHMersioTcs pmonora JomactHue (OCT
26-02-1282) u mapoweunne (FOCT 20692—75*) m xaragor «Ilapo-
IWeYHEe HOJ0TA H GypHJbHbE rosnoBku», ualanund LUHTHUXVUMHE®-
TEMAII B 1987 r.), a mpn Gypenud yJapHO-KaHATHEIM CNOCOGOM —
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Tabannma 6

Crioco6 6ypenns THII cTaHKa 3aBO/,- U3T OTOBUTENB

TayGuaa
6ypeHusa, M
Hagane-
Hbiil Iua-~
MeTp, MM

[or)]
(e
(]

¥YTIB-3YK 100+ HoBouepraccruit
YIB-4¥YK 200* | 900 | samom mM. Hukoas-
CKOTO
BC-1M 300 300 —
YPB-3AM 500 243 | Kynrypcknit  Ma-
1GA-15B 500 394 | wHHOCTPOHTEND-

¥ rapHO-KaHATHLI

BpamareanHo po-

TOPHbIH i
HBIH 3aBOJA
YDB-600 600 490 | Mumnvbaesckuft
Malli3aBoz
KonoEKOoBEIR YIB-1BlI— {100—| — —
YTI'B-5BIT1 600
PeaxTusHo-Typ- BY-75BpHl (3) | 2400 | 560 | Bosarorpanckuii 3a~
023 300014 BOZ& OypoBoi TeX-
HHKHA

" Honyckaercsi M3VEHEHHC HOMMHAJBbHOM TJyOHHH B 3aBHCHMOCTH
OT H3MeHEHHS KONGUHOTO JHaMeTPa CKBaKHHbI

JKENOHKH M JOJ0T2 KDecToBHE OKpyrieuunie H AByTaBpoBeie (TY
24-8 805-75). Bri6op THnA GypOBOTQ MHCTPyMeHTa NMPOBOLHTCH C YIeTOM
KpPenoctH 6ypHMBIX NOPOA.

Ta6nuua 7

T YrB-3yR | VIB-1VK | YPB-3AM

CTaHKka

CBY
¥BB-610 | 1BA-15B JM-150,
3UB

IMnomans, | 0,04 0,12 0,06 0,12 0,09 0,02
ra

Knraccuduraura ropHeIX HOPOZ B 33BHCHMOCTH OT TPYAHOCTH NpO-
XoiKkHn H cnoco6a Gypenus ykasana 8 CHull 1V-2-82, 1. 1,

Juamerp AoJ0Ta npH GypeEHH BOJ032GOPHHLIX CKBaXKHH CleAyer
NPHHIMATE:

a) npu BpamarejbHoM crocobe Gypenns —ra 100 MM Gosabwe xna-
Metpa ofcafublX TPyO; ANA CO3[4aHHA YUIMPEHHOTO KOHTYDa IDaBHAHON
o6CHIKH B TeCKaX CJelyeT NPUMEHATh Pa3fiHuHble THOEL PACIIHPHTENEH);
paszMep Kasepunl onpeiensercd mupoektoM CepuiiEO BHIIyCKaeMbie A0+
JIOTa UMEIST fHaMeTphi 98,4490 MM;

6) npu yjAapHo-KaHaTHOM cnocofe OypenHsa B YCTOHYHMBHIX TPYH-
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tax~—Ha 100 MM Gosoile mAuamerpa oGcafHBIX TPYS; B HEyCTOUUHBEHIX
TPYHTaXx — Ha 6 MM MeHblIe BHYTPeHHEro JHaMeTpa o6cagnux TpyO
Ilpu npoXoAre BOAOHOCHBIX MECKOB AMAMETP JKEJOHKH JHOJIKeH OHTb Ha
100 MM MeHblle BHyTpeHHEro AHaMcTpa o6caAHHX TPYE.

Ipu peaxtupHO-TypOMHHOM OypeHHH NPHMEHAIOT JABYXTYpOUHELIE
6ypt puaverpom 394—1020 MM, usroToBnsfemeie B COOTBeTcTBHH ¢ TV
26-02-367-79.

3.5. Ilpu HeoGXOAMMOCTH YBEeJHYHTL AMAMETP CKBAXHHH B MHecua-
HBIX NOPOJAX B KAaKOM-THGO HHTepBaJe IO ee IMyGHHe (HanpuMep, B UH-
TepBase YCTAHOBKH paboueil gacTu (QHABTPA AN YBEJUIEHHS TOJIIHHBI
ero OGCHINMKM) MOXKHO I0JIb30BAThCS PACLIHPHTENSIMH cHCTEMH! BOCTOK-
6ypeox (TY 200-81) miau KOHYCHHME GaliMaKaMH-pACIIHPHTEIAMH CHC-
tremnr Ilpom6ypBox (TY 200-81). Imamerpn o6GcagHeix Tpy6, B KOTO-
pLe MOXHO ONYCTHTb OalllMaKH-pacIINpHTENH, NPHUBEJeHH B Taba 8

Ta6auma 8

Juamerp ofGcan-

168 219 273 324 | 377 | 426 | 530
HOH TpYOHI, MM

Huaverp romye- | 240— | 200— | 342— 1394— 14421 492 | 590
HOTO GalliMaKa- 290 342 394 442 | 492
pacuIHpHTES,

MM

3.6. Ins noruimeHHst 95G(hEKTHBHOCTH NPOXOAKH KpENKHX MNOPOX
yAapHO KaHAaTHEIMH CTaHKAMH DPEKOMEHIAYETCS HPHMEHATL BHOEpOyHap-
Hoie BypoBrle cHapage BC-1 w BC-2 (pme. 2), paspaGoranuoie
BHUWUUT Coum n Tpectom [Ipom6ypsoa (rada. 9).

Bubpoynapunle 6ypoBhle CHapsannl oGecleyHBAIOT HAHECEHHe 1O 3a-
6010 IOCPEJACTBOM TNOJANPYXHHEHHOTO YIapHHKA CeDHH AOHMOJHHTEIbHBIX
YAApOB B MOMEHT KOHTAKTa J0JOTAa ¢ HOPOACH B DIPOMEKYTKe MEXIY
OCHOBHEIMH yZapaMi, 4TO J2eT BO3MOMKHOCTh YBeJHIHTL MHTEHCHUBHOCTH
JHHaMHUeCKOro BO3JefcTBHA Ha 3260l Gaarozaps Gosee 3G(hEKTHBHOMY
HCIO/B30BAHNIO KHHETHYECKOR SHeprum cHapsiia. Takoff pexum paboTH
T03BOJIIET PalMOHAILHO HCHOJB30BATh YCTaNdOCTHBIE CBOHicTBa pa3by-
puBaeMoit TBepZOfi NMOPOAH H YBEJNHIHTH CKOPOCTb ee OypeHusi B 1,5
-2 pasa Kpome Toro, npuMeHesne BHODOYJAPHBIX CHAapAA0B HCKJIIOYAeT
BO3MOXKHOCTh NpHXBaTa Jojora nopojoii OcobenHocTd GypeHns cKaa-
JKHH ¢ NpUMeHeHHeM BHODOYAapHHIX CHapsZOB H3JO0MKEHH B PYKOBOA-
cTBe

3.7. [yt KpensleHHs CTEHOK CKBaXXHH npu GypeHHH H Ha NEpPHOJ HX
9KCIIyaTaluH NPHMeHAIOT obcafHble CTajbHEe TPYOH, H3rOTABJIHBACMEIE
noe T'OCT 10704—76*. Tpy6ui ¢ TOHKUMH CTeHKaMu 7—8 MM cjeayer
IPUMEHATL NPH CBOGOAHOM mMocajKe HX B CKBAXKHHY, & C TOJMUIHHOH CTe-
HOK 10—12 MM — npH NpHHYAHTENBHOMR nocaike.
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1/ Puc. 2. Bubpoypapubiii 6ypoBoit chapsin BC pas yAapno-Kanar-
HBIX CTAHKOB
1 — Tpoc; 2 — gapaTHHI 3aMOK; 8 ~ HOXHHIL: 4 — BHEPOYHRAD~
2 Haf WTaHra; 5 — HAKOBaNbHA} 6 — GOeK; 7 — MpyKHHa; § — KOP+
N nye, 9 — AOMONHHTENbHLIR yAapHHK, [0 — KONOTO

Ta6auua 9

7 Mapka crapsiia
TlokazaTenb

i BC-1 BC-2
Juamerp Gype- 250300 350—400
HISA, MM
Macca cmapsina, | 935 ¢ josorom, | 1500 ¢ zonorom,
KT @ 250 MM & 350 nM
Bricota cnaps- 6050 5430
Aa 06e3 Kapar-
HOTO 3aMKa, MM

TlpoekTnag ray6uHa CKBaMUHLE HA3HAYaeTcss B 3a-
BHCHMOCTH OT TJIYGMHEL M MOIIHOCTH BOJAOHOCHOTO ro-
PH30HTA, NPHEATOrO IS 9KCIJyaTalHyd NOA3EMHEIX BOX,
a ee HaYAJbHBIH M KOHEYHBIH AMAMETPH — B 3aBUCHMOCTH
OT PasMepoB H KOHCTPYKUMM (HJBTPa, Hacoca, HaMeua-
eMbIX K YCTaHOBKe, H OT crocoGa 6ypenusi. Ilpn atoM
LaeayeT YUHTHIBAThL, UTO HACOCH ¢ NOTPYXKHBIM HBUrate-
nem (IDLB) moryr GBlTh ycTaHOBJEHH B TPyOKax, Aua-
METP KOTOPHIX COOTBETCTBYET HOMHHAJLHOMY JHaMeT-
py Hacoca, a HacoCH € ABHTaTeJeM Ha YCThe CKBAXKHHEL
(ATH)} — B Tpy6ax, zuamerp KoTOpHX Ha 50 MM GoJb-
flile HOMHHaJbHOTO JAHaMeTpa Hacoca.

3.8. CkBa:KHHB KpensitTci OGHYHO HECKOJBKHMH KO-
JOHHAMH 06CaAHbX TPy6 B SaBHCHMOCTH OT TruyGHHLI
CKBaXXHH, HEOGXOAUMOr0 KOHEYHOTO MX JAHaMeTpa, Cnoco-
6a 6ypeHUA W THAPOTEOJOTMUECKHX YCJIOBH MecTa HX
sanoxenns Pasadua B ZuaMerpax MeXAY npeniaymied
H nocieAyolllel KOJOHHaMH OOCaiHBIX TPY6 JHOJIKHA
6uiTh He MeHee 100 mMm.

3.9. Brixon KoJIOHH OGCaiHHIX TPYG (MakcuMajbHas HAHHA ORHON
KOJIOHHKI) B 3aBHCHMOCTH OT HX AHAMETPa M YCTOHYMBOCTH NMPOXOLHMBIX
TOpPOA NPH TIPUHYAHTEAbHOH Nocaike npusefex B Taba 10.

Tlpu cpobopHom cmycKe OBcajHBIX Tpy6 B MOpPOXAaxX Pa3HHX THOOB
BHIXOJ, KOJIONHE MOXKeT GuTh Gonee 1000 m.

TIpn pajmupy arpecCHBHHIX BOJA B HCHOJIB3YEMBIX W THAPABJHYCCKH
CBSI38HAHX C HUMM BOJOHOCHBIX TOPH3OHTaX AOJKHA TIPeRAYCMATPHBATh-
€7 aHTUKOPPO3HOHHAS 3aluTa 06CafHuX TPyo.
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Ta6auma 10

JluaMerp ofcagHux Tpy6, Mv
TTopoasl CBA3HEBIE, . .
PEIR/IHe B TIOJLyCKalbHbie 1520 | 20— | 620—426 | 377—219 | menbe 219
Cyzxue 15 20 25 30 45
Bononocune 20 25 30 35 40

JIa KpemJeHHS CTEHOK CKBa)KuMH ryy6uHoft po 250 M mpu ceoGon-
HOl mocajke KONORHE! TPYS MOKHO NPUMEHATH NRACTMACCOBRE TPYyOHI
¢ 3aTpybHOH HeMeHTanHedl. YKasaHHA 1O HPHMEHEHUIO 3THX TPYyO6 H3JO-
XeHH B «VHCTPYKIMHM 1O KDENJEHHIO CKBAXKHH IJIaCTMACCOBHIMH TpY-
6amn npun OypeHHU CKBaXXHH Ha BOxy», BCH 01-80 Muncesnncrpos
YCCP.

Ilpn ncnosb3oBaHHM ANA KPENJIEHHS CTEHOK CKBAaXKHH IJIACTMAacCo-
BHIX TpyD COOTHOUIEHHe MeXAYy HX AMAMETPOM H AUaMeTPOM CKBaKHHHI
(no nuaMeTpy JA0M0Ta) ROJIKHO COOTBETCTBOBATL YKA3aHHOMY B Ta6-
Juue 11,

Ta6auna 11

Jnamerp ckpaxuuH (0O IHa- 345 445 495
METPY LOJIOTa), MM

Jduamerp NJ1ACTMacCOBOH 225 315 400
TpyOH, MM

3.10. IIasi yMeHpHIEHHS METAJJIOEMKOCTH KOHCTPYKUMI CKBaKHH,
COKpamesHsa pacxoja o6cafHBX Tpy6, a TaKXKe NJIf NOBLILEHHSA BHIpa-
6OTKH Ha CT&HOK Lejecoofpas3Ho mocajky O6CaiHLIX TPyS UpH YAAapHO-
kKanatHOM OypeHun ocymecrBaste BuGpomoaoroM BBC-1 (puc 3) KkoH-
crpykuna BHHHUI'C u tpecta IpomGypsog, (Taba. 12).

Tagauma 12

Bu6poManuas
TexnuyecKasl XapaKTePHCTHKA
BHGpOMANIH BBC-1 | BOO-l | BO®-2
Jluamerp morpymaeMex (ua- 219—630 168—426 219—426
BJeKaeMHX) TpyO, MM
Ilpepenwnan raybuna cxga- 130 60 100
JKUH, M .
Jnamerp mpOXOLHOrO OTBEpP- —_ 250 350
CTHSI, MM
MomnocTts npuBoAa, KBr 2 15 24
Maccea, Kr 2400 900 1500
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Puc. 3. BuGpomonor BBC-1 ang no.pyXennss u n3nnedeHns obcaambix Tpy6 npu
VAAPHO-KaHATHOM GypeHHn CEBarRHH HA BOAY

1 — mMauta GypoBoOro CTaHka, 2 — IHuime BubpomoeJioTa; 3 — sabuBHasg rodosxa; 4 —

ypapublft crakaH; 5, 6, 7 — sabuBaembie TpPy6n!, 8 — TAroBad meGenxa, 9 — orpa-

HHYHTENh HATSKEHHs Tpoca; [0, Il — GmowH; 12 — NyJAbT YOPABIEHHN; [3 — HaTAK-
Hoft Tpoc; 14 — BUGpOMEXaHU3M

IlIpu 3aluBxke BHOpPOMOJOT He TpPeSyeT KeCTKOTO KpeMJeHus Ha
TpyGe, BEICOKas MOTPYXKalwollasi clOCOGHOCTh BHOPOMOJIOTAa JHOCTHraeTcs
BHOPOYIADHEIM peXUMOM pPaboTH ¢ HaTAXKeHWeM pabouHx MpyXHH
B X0Jie 3a0HBKH OTJENbHOR TArOBOH sneGenkofl UMM NOJNMCIACTHOH cHCTe-
Mol G6ypoBoro CcTaEKa. [l H3BJeuUeHMs IPOMEXKYTOUHHIX KOJOHH IpH
ofbuaxkenu GHAPTPOB BHOPOMOJOT € TOMOIIBI0 CaMO3AKJAHHHBAIOMIETO
3aXBaTa JKECTKO COEAMHSETCS ¢ TpyOoH m mepeHacTpauBaerTcsd TakuM 06-
pasoM ua 3bdeKTHBHB AJ7 3TOTO BUZa pabor BHOPAUHOHHBIA DeXHM.
Bu6pomosaor BBC-1 noseossieT JOBECTH BEXOK B HOPORY o0caiuslX Tpy6
no 50—B60 M, mOBHCHTL Gojee ueM B JBa pa3a CKOPOCTb MOCAARU TPYO,
COKPATHTh B CPejlHEM B TPH pasa GHUCAO MePeXoA0B OT KEJOHHDPOBAHHA
K TOCajAKe, MCKJIOUHThR OT6OP H3 CTBOJIa CKBAXKHHLL JIAIIHEr0 o6beMa
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BOJIOHOCHBIX HECKOB BCJIEJCTBHE Olnepexkamllel o0cankH BceHt MX TOJILH,
usberaTh BO3HMKHOBEHHS B XoJe PaGOT aBapHEHHIX CHTYyauHil, CBsA3ai-
HBIX ¢ NPHXBAaTOM TPYS, HEBO3MOKHOCTHIO OOHAXKeHHs GHABLTPA M T. IL
[puMenenne BHOPOMOJIOTA, KOHCTPYKIHS KOTOPOrO OTBEYaeT CHElHpuKe
VA2PHO-KaHATHOrO GypeHus, TpefyeT MUHHMAJbHLIX 3aTPAT BPEMEHH Ha
BcoMoratessHee onepanun. [IpaBuma pabor ¢ uGpomosorom BBC-1,
MeTOJHKa BHGOpa ONTHMAJBLHEIX NApAMETPOB AJA KOHKDETHBIX YCIOBHH
npuMerenns pernamentuposaus BCH 388-77/MMCC CCCP.

3.11. UnrepBan ycramoBkm paGouell gactu HJIbTpa ONpeaessercs
TIPGEKTOM H YTOUHAETCH B HPOLEcce MPOXOAKH CKBAXHHB B COOTBETCTBHU
¢ JOKyMeHTaunel u reoduanuecKHMu HccsaegoBauusamu. [Ipu ompepene-
HHH AJHHE paGoded 4acTH (HAbTPA COERMHUTENbHBIE MYDTH B CEKUHH
HE YUHTLIBAOTCH.

JLisi norpy:eHHs B mpolecce YAAPHO-KaHATHOTO GypeHus (GUABTPO-
BLIX KOJIOHH TPYG6 NpPH YCTPOfCTBe I'PABHHUHO-NPOBOJOUNEIX (BHUABTPOB
¢ XKOHYCHEM GaliMakoM-paciiupuTesieM PANHOHAALHO HMCNOAL3OBATH CO3-
nagasie BHUUWIC n rpecrom IIpomGypmos Budpatopnt BIT® c meHT-
DaJbHHIM NPOXOXHBIM OTBepCTHEM (pHC. 4).

Bu6patopm BII®-1 u BII®-2 (cm. taba 12) amanoruyisl no KOH-
CTPYRIUMH, HO PasAHTHE! O MOUIHOCTH H XHAMETPAM NOrpyIKaeMHX TDPY6.
JlOCTOMHCTBOM »THX MAIUFH fBJASETCH BO3MOMKHOCTE PaboTe Ha 3a6oe
CKBaXKHHBl NMOPOAOPA3PYIUAIOLIEro HHCTPYMEHTA HJH XKEJOHKH ¢ ORHO-
BPEMEHHBIM BHOPANMOHHBIM NOTpyKeHueM Tpy6sl. Bubpartopel mosBoas-
10T ap¢eRTHBHO NpeofoseBaTh BCTPEHAIOMIHECS B BOJOHOCHOM CJjoe
NJOTHBIE  OPOCTOHKI NOPON, OCYUMIECTBJIATH HAAEXKHYO  TOCAaZKY
¢unrptpa B TpeGyeMmfi MHTepBaX M YCTPaHATh BO3HHKHOBEHHE
npuxBara ¢HABTPA B X0Ze OGYpPEeHHA CKBAKHHB H 34aCHNKH TPABHA.
Bu6partopst BII®-1 n BII®-2 moxHO NPHMEHATDL TAKXKe I8 BHOPamHOH«
HOTO NOrPYyXeHHs W H3BJeUeHHs OGCafHBIX TPYS COOTBETCTBYIOIIHX pas-
MepoB

3.12, [lna W30AALUH CKBAXKHH OT MPOHHKHOBEHHSI B HHX IOBEPXHOCT-
HLIX BOJ, BOJ HCMOJIB3yeMEIX BOAOHOCHHIX IODH30HTOB, HECKa H3 BHILle-
JexkalHX IVIACTOB H AP. MOTYT NPHMEHATHCA caeAylomue crnocobu. [Ipn
yaapHoM OypeHHH: a) 3abuBKa HJH 3alaBJIUBAHHE KOJOHHH TPYG
B CJON ecTeCcTBeHHOR IMVIHHH; 6) nopbamMauHass UeMeHTauHs obcalnHoil
KOJIOHHH TPYG OPH YC/JOBHH CO3ZAHHS KaBeDPHH; B) IIEMEHTALMs NPOCT-
paHCTBa MeXIy ABYyMS KOJOHHAMH oO6CajHEIX TPYO.

Ipn poropHoMm cnocobe Gypenns — 3aTpyOHAS UEMEHTALHs KOJOHH
TPY6 ¢ HOBeAcHHEM LEMEHTHOrO pacTBOPa A0 OTMETOK, mpeAycMOTPeH-
HEBIX NTPOEKTOM.

Ina meMeHTalHH CKBAXKHH CJelfyeT NPHMEHATB NOPTJIAHAUEMEHTH
taMuonaxsuie (FOCT 25597—83). Jlaa repMeTHUHOrO 3amoJIHEHHs 3a-
TpyGHOTO NpPOCTPAHCTBA  CKBAXKHHH HEMEHTHHIM DACTBOPOM CJeldyer
TIPUMEHATH CMeCH IEMEHTa € PaCUHPHUTENAMH:
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Puc. 4. BuGparop BN® gas norpyxerus GUAALTPOBHIX KOJOHH npd ycTpoficTe
rpaBriiHO-NPOBOJNOUHLIX GUIBTPOB C KOHYCHHIM OGallMaKoM-pacHHPHUTENEM
a, 6, 8 — COOTBETCTBEHHO HauapbHBEIH, OPOMEKYTOUHBIH H OKOHYATENLHBLIH 3TaNkl
patorhl; I — BEGpaTop; 2 — 3axBaT; 3 — MydTa OHALTPOBOI KOJOHHL; 4, § — 3KC-
IyaTaLUOHHAS ¥ ¢(HABTPOBas] KOJOHHA; 6 - rpaBufiHag 3achinka; 7 =— KOHYCHLIR
GauIMaK-pacIUMpHTENb; & — KDOBJS BOMOHOCHOIO [rODH3C0HTA; § — BOJOynoOpHAas
Nnopoia



a) 75—85 % mnoprianineMenTa TaMNOHaXKHOro u 25—15 9% rumco-
rauposemuoro pacmupurens (FOCT 11052—74);

6) 58—80 % mnoprAaHAlLEMEHTa TaMIOHAXHOro, 10—25 % mMoJoTofR
peramwenoft uapectu (FOCT 9179—77) n 10—20 % axrusHO# KpemHe-
3eMHOl A06aBKH (HampuMep, TPaHYJAHPOBAHHOTO JOMEHHOTO LIIAKa, Tpe-
neJja, Onoku).

HemenTaumo cienyer NpOBOAHTE OAHOCTYNEHJATHIM CHOCOGOM €
ABYMS pasjeJuTeJbHEIMH NPpOGKaMHu.

Jas nponsBoncTBa paboT cjaeAyeT HPHMEHATh IEMEHTHPOBOUHYIO
rojoBky 2T'Y11-400. Jns npuroToBjeEHs IeMEHTHOH cMeCH PEeKOMEeHAY-
eTCsl MCHOJIb30BATH IleMEHTHO-cMecHTeabHEle MalrnHn CM-10, 2CMH-20,
CMII-20 mam nemenTHpOBOuHHe arperatht 1AC-20, SAC-20 n 3AC-30.

KauectBo TaMIOOHaXXHEIX PaGOT MOXKHO [OPOBepATh HAarHeTaHHEM
BOJILI B CKBaXXHHY, reo(hH3HYECKHMU METOAAMH WJIH 3aNyCcKOM B 3aTpyb-
HOe NPOCTPAHCTBO HHIAHKaTopa (NOBapeHHON COJM HJIH KpacHTeJs)
€ TocJAeAyIomEM HalJoJeHHeM 3a COCTaBOM BOJAH HJIH LBETOM NPH OT-
Kauke U3 CKBAXKUEHL.

3.13. Bomo3zafopHble CKBAXKHHE,, HENPUrOAHBIE K IKCIIYaTaiuu,
NOJJIeXKAT JUKBHAAIHOHHOMY TAMIOHAXKY HJH, TIO COTVIACOBAHHIO ¢ Tep-
puropnaneHeiMu opranusanusamMu Munreo CCCP, nepeo6opynoBanuio B
pabmonareapneie. [IpoexT TaMnonaxa paspaGaTHIBaeTCs CHelHaJH3HPO-
BAHHOHA NPOEKTHOR opraHH3anyefi cormacHo «IIpaBHaaM JIHKBUAATHOHHO-
ro TaMIOHaXa OypOBHX CKBaXXHH Da3JHYHOTO HAa3HAYEHHS, 3aChUIKH
FOPHBIX BHIPAGOTOK ¥ 3a6polIeHHLIX KOJOANEB AJS NpeJOTBpalleHHs 3a-
rpA3HEHUS M HKCTOMIEHHS MOJ3EMHBIX BOA» M NOAJEKHT COTJIACOBAHHMIO
¢ oprapamu T'ocyAapcTBEHHOTO CAHHTAPHOrO Haasopa. PexoMenayercs
HCIIONB30BaTh TakXKe pexomengaumumm IITO «llentpreosorus» Munreo
PCOCP «J/Tuxsunanus ckpaxun» (TIT 31-12.03-85).

B coorercTBHE c IlpaBuyiaMH NOAJexALIas JHKBHAAIAOHHOMY
TAMIIOHAXY BOZ03a00pHAs CKBAXKHHA NPOYHILAETCH A0 3a6of, XJAOPHPY-
ercs.

CTBOJI CKBaXXMHH B IPeAeNaX BOJOHOCHOTO CJAOA 3aCHINASTCA YHC-
ThiM IECKOM, a BhIlejexalias 4yacTh 3abpacwBaercd TJHHOH, 3aJHBa-
eTCq TJHHHCTHM PACTBOPOM MJIH HEMEHTOM.

Obcannpe TPy6H MO BO3MOKHOCTH H3Bjekaiorcs. Ha auksupanuon-
HEHl TaMmIloHaX COCTaBJisiercss aKT ¢ yuactueM mpeicraBurens CIC.

3.14. B cxBaXHHAX, NPOOGYPEHHHX DOTOPHHIM CINOCOGOM HJAHM YAap-
HO-KaHATHHM crnocoboM 6e3 06GCaJKH CKBaXHHH Tpy6amu, Heo6XoAuMO
NPOBOJUTD 9JIEKTPHUECKRA KapoTaxk — H3MepeHHe KaXKyuierocs comnpo-
ruBneuna (KC) u norenuuana CaMonmpOH3BOJILHO BO3HHKAIOIIEro 3J€KT-
puyeckoro noas (IIC) Broap cTBOJA CKBaXKMELI — AJS  ONPeReJCHHSA
JITOJIOTHYECKOTO COCTABA NOPOX, HPOHALEHHHX CKBAaXHHOH (paculieHe-
HHe paspesa), W BHAENEHHsS BOLOHOCHHX TODH3OHTOB (YTOUHEHHS TJy-
OHHBl MX 3aJ€raHHsA H MOILHOCTH IO Paspesy CKBAXKHHH).
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Heo6xoauMo Takxke OTGHpATh GOKOBBIM TPYHTOHOCOM (M3rOTOBJSE-
MpiM o FOCT 25735—83) npoGwl rpyHTd H3 BHIACNENHHX C NOMOUIBIO
KC # TIC BOAOHOCHHIX IJIACTOB AJS KOHTPOJS COOTBETCTBHSA NPHHATON
KOHCTPYKRIHH (pHABTPA COCTABY TMOPOL.

Hasi 6onee nazexuoi uprepuperanun pesyanrratoB KC u IIC nene-
co06pasHo NpoBelleHHe NO CKBAXHHE De3HCTHBHMETDHMH H pacxojoMer-
PHH, ¢ DOMOIBI) KOTOPHIX BHIABJSIOTCH TaKKe MecTa NPHTOKA BOXH
B CKBaXKMHY.

B cxpaxuHaX, NpoOypeHHHIX W OfcameHHHX Tpy6aMu, AJf JAHTO«
JOTHYECKOTO PACU/ICHEHHS pasdpe3a W BHIAEJIEHHA BOJLOYOCHBIX TOPH3OH-
TOB CJeAyeT NPHMEHATh DAAHOAKTHBHHIE KapOTax — ONpejesieHHe U3+
MeHEHHS HHTEHCHBHOCTH €CTECTBEHHOTO raMMa-H3NyueHHs NOpPOJ, mepe-
CeUeHHBIX CKBaXmHO# (raMMa-gaporax — I'K), uim HeHTpORHHIH raM-
ma-Kapotax (HIC).

3.15. Tlpun HeoGxoZMMOCTH ONpEAEAEHHS TEXHUIECKOTO COCTOAHHS
CKBaXXHH MOXHO HDHMEHHTh: TEPMOKAPOTAX — IS ONpeJleieHHs BBICO-
TBl NOAbeMa LeMeHTa nocie TaMnoHaxka o6GcagHblX KOJNOHH TPyO, MecT
3aTpy6GHOTO JBMIKEHHS BOJABIL, TEMIEPATYPHHX YCIOBHH B CKBaXKHMHE, HH-
KJOHOMETPHIO — AN ONpefeieHHs yria HCKPUBJEHHS M a3suMyTa HAKJIO-
Ha CTBOJIA CKBAJKHHLI; KaBEeDHOMETDHIO — s onpejencHus akrTuyec-
KOro ZHAMETPa CKBAIKHHEL

3.16. B orenbHHIX ciayuadx (HanpuMep, MpH 3HAUUTENBHOH H3MeH-
YHBOCTH MOLIHOCTH K COCTABA BOJOHOCHOTO I'OPU30HTA B PHIXJHIX 0Ca-
JOYHBIX MOPOJAX) TPH OTCYTCTBHH Pa3BEOUHHIX CKBAJKHH Ha Mecte IpO-
€XTHPYEMbIX 9KCIIyaTAHOHHLIX CKBaXXHH 1ejecoobpasno GypATh M-
JOTHBIE CKBAXHHE Manoro gpuamerpa (Zo 100 MM} ¢ or6opom mpod
H BHIIOJIGEHHEM B HHX KOMIVIEKCZ Treo(H3UUecKHX HCCAeLOBaHHH, UTO
[O3BOJIUT KOPPEKTHPOBAThL KOHCTPYKHHMIO CKBAXKHHH M (QHIBTPA.

3.17. KOHCTDPYKIHHA CKBAKHH COCTOAT U3 CACAYIOIIHX OCHOBHEIX 3Je-
MEHTOB! KOHIYKTOPA, TeXHHUECKHX KOJOHH TPyO, aKCIAYyaTaUHOHHOH KO-
JIOHHEI, HeMCHTHOH 3allHTH, (PHALTPA CKBAXKUHBI — BOJONPHEMHOH YacTH
¢ OTCTOHHHKROM W HafAdHJbTPOBOH KOJOHHOH. 3TH 9S/IeMEHTH NpPHHENMAE-
I0TCH B TOM HJIH HEOM COYETAHHH IPH OyPEHHH CKBAXKHH B 38BHCUMOCTH
o1 cnocoba Gypenus, IyOuHB CKBAXXKHHLl H T'HJDOreOJIOTHUECKHX YCJIO~
BHi MecTa ee 3ajoxenusd. Ecam mopofs! ycTOHYHMBH MR ecil B KDOBJE
BOJOHOCHBIX IIECKOB 3aJIeraloT  YCTOHYHBBIE IOPOJH, TO JONYyCKaeTcs
npoeKTHpoBanHe GecPHABTPOBLIX CKBAKHKH,

3.18. TIpn HemONHOM M3BJEYEHHH H3 CKBAXKHH TEXHUYECKHX KOJOHH
tTpy6 (UpH BEHIpe3Ke HA oNpejesenHofi ryyb6uHe) BepX obpe3anuoil Tpy-
60l AOJKeH OHTH Bblllle GauiMaka mpeAblAymielf KoJOHHBI TPy, OCTaB-
JisieMOfi B KOHCTPYKIIHHM CKBAXKHHB! Ha 3KCNJIYaTallUIo, He MeHee YeM Ha
3 M U 3aKPENIATBCA CaJbHHKOM.

3.19. Huamerp GuianTpa AJMA CKBAXKHH YAAPHO-KaHATHOrO GypeHHH
HpH ero chmycke B ofcagHble TPYOu (npH HEYCTOHYHBHIX NOPOJAX) HIH
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B He 06caxKeHHHH TPYGAMH HHTEPBAJ CKBaXHHB! (B CKaJbHLIX HJAH HOJY-
CKAJbHBIX YCTOHYMBEIX NOPOAAX) JOJ/KeH OHITh MeHblle BHYTPEHHEro
Anamerpa o6GcafnblX TPyG HAH Jos0oTa He MeHee uyeM Ha 50 MM; pis
CKBaXXHH POTOPHOro GypeHnsi — He MeHee geM Ha 100 M.

Ilpu ycraHoBKe ¢uibTpa BHOoTa#i BepX €ro HaA(pHALTPOBOR TPYOLI
JoJKed ObTh Ha 3—5 M Bhille famiMaka SKCIJyaTauHOHHOH KOJIOHHB!
Tpy6 M NpPH HeOGXOXMMOCTH 3aKPEIIATECH CaJIbHUKOM.

3.20. KomcTpykuuHE CKBaXKHH JOJNXKHE pa3pabaThiBaThca Ha 6Gype-
HHMe K Ha skcmayaranuio. X nsobpakeHus Ha uepTexke MOTyT OLITh
PasienbHBIMH NPH CAOXKHBIX KOHCTDYKUHMSIX WJIH COBMEIIEHHBIMH B OJHOM
PHCYHKe IPH NPOCTHIX KOHCTPYRIUAX.

3.21. Ilpn paspaboTKe KOHCTPYKUHE BOAO326OPHEX CKBAXKHH Cle-
ILyeT UCXOAHTL H3 IHADOTEOJOTHUECKHX YCJIOBHHA MecTa HX 3aJI0KeHHd —
JIMTOJIOTMYECKOI0 €OCTaBa NOPOJA BOJOHOCHOILO TOPH30HTA, I'AYGHHEI ero
3aJIETAaHHsT W MOIIHOCTH, COCTaBA M Xapakrepa OGBOLHEHHOCTH TOPOJ,
NOKPHIBAIOIIUX BOROHOCHBI  TODH3ORT, NPOEKTHOro He6HTa CKBaXKHH
¥ COOTBETCTBYIOIIETO €My HACOCHOrO 0GOpYLOBaHHS, ciocoba GypeHHs
U YUHTHIBATDL [OJMOKCHUSA, HAJNOXKEeHHbe B nm. 3.7, 3.8.

3.22, B mpoextax BOJ03a0OPHHIX CKBAXHH HAPIAY C paspaboTKol
HX KOHCTPYKuu# yKasmBaworcs TpeGoBaHufa X Oypenuio, 06OpyAOBaHHIO
H ONPOGOBAHKIO; AAIOTCH KOHCTPYKUUH (PHIBTPOB, chelHdHKANUU TPYO
1 APYTHX MaTepHaJsoB, HeOOXOAMMEIX AJIA OCYLIECTBJEHHS IPOEKTa.

3.23. Ilpu npoeXTUPOBAHHH TIJIYGOKUX CKBAXKHH, MJIA COODYIKEHHS
KOTOPHX TpeGyIOTCS MOUIHBE GypOBHE YCTAHOBKH (nanpumep, ¥BB-600,
BY-75), Hapsay ¢ HPOEKTOM COGCTBEHHO CKBAXKHH COCTABJACTCS MPOEKT
NIPOH3BOACTBA PaboT. B HeM yKasHBAIOTCSH:

coctaB u o0beM NOATOTOBHTENbHBIX pabor (mocTaBKa 0GOpPYHOBa-
HHA Ha IJOWIaJKY, NJAHMPOBKA INVIOWI2JKH, COOPYIKEHHE 3eMJISHHIX aM-
6apoB Ang TPOMBLIBHON XKHAKOCTH, BOJOCHAGKeHHue, »HEProcuabkenue,
TenyocHabKenne, TONAHBOCHAGXKeHHe, CTPOHTENLCTBO (DYHAAMEHTOB IOJ
6ypoByi0O YCTAHOBKY, NOACOGHBIX COODPYKEHHH — CKJAAO0B, KOHTOPH!
" ap.);

TeXHOJIOTHA GypeHHs, 060pYLOBAHHA M ONPOGOBAHHSI CKBaIKHHHL

MepONIpUATHSA N0 TeXHHKe (e30IacHOCTH.

K npoekTy NpOHSBOACTBAa PABOT COCTABJAETCA CTPOMTENbHHH TeHe-
pa/sbHHI NJ1aH B TeXHOJOrHYecKas Kapta pabor.

3.24. Tlpu npoexTHpOBaHHKM OYpEHHS] CAMOH3JHBAIOMMXCH CKBAXKHH
KOHAYKTOP cjiellyeT o6GOpyAoBaTh OTBOAOM JJisi CJHBA BOJAW H mOCJe-
JyIOLIerc OTBEJAEHHS 3a Npeflesibl YYacTKa; NPH ITOM JOJKHH GHTb NpH-
HATH MEepH K HEAONYLIECHHIO Pa3MblBa HOBEPXHOCTH 3eMJIH.

llemenTanuio Bcex o6GCaaHBIX KOJOHH H KauecTBO IEMEHTAUMH Haj-
JEXUT NPOBEPATh reoH3NUECKUM METONOM HJH CHOCOGOM HATHETaHHA
BOXH; AJ TaMOOHaXa HeOGXOANMO INPDHMEHATh PacIHpAIOMHACS e~
MeHT. YcThe CKBaXXHHH 1O OKOHYaHuH OypemHsi cienyer oGopyAoBarth
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safiBHXKOH H IITYumepoM AJs MaHomerpa. Ecam A0 HacTynneunst oTpHma-
TeNRHBIX TEMNEpPaTyp CKBa)KWHa He OGyBeT o6OpyZOBaHa Jnsl SKCIIya-
TaUWH, TO OHA NOJAMHa ObITH YTENJICHAa MECTHHIM MaTepHaJioM.

3.25. Bypenue CcKBa)XHH B YCJIOBHAX BEUHOMEP3JBIX IOPOX IPOM3-~
BOJHTCA B COOTBETCTBMH C MMEIOUIMMHCS CHENHAJbHEIMH HHCTPYKIHSIMI.

8.26. Bypenue 3KCHIIyaTaUHOHAHX (pa3BefOYHO-3KCINTYaTAILHORHDIX)
BOZ03a60OPHHX CKBSIKHH HAUHHAIOT NPH HAJHUMH: pa3pellleHHs reoJoru-
geckux opranusannit Mmuucrepersa reosormn CCCP, peiuenus 06 oTBo-
Ae 3eMesbHOTO yyactka Ajs OGypeHHS CKBAaXHH M axTa Ha 3a/10KeHne
CKBAXKUHL; MPOEKTA HPOMBBOACTEA PaloOT H IeoJOro-TeXHHYECKOro Ha-
psaa,

Tipumeuasne. K OypeHHio CKBaXKHH B NecyaHOM BOXOHOCHOM
TOPH3OHTE PEKOMEHAYETCH NPHCTYNATb IPH YCJIOBHH, €CJH CKBAXKHHBL
OyayT BBENeHH B SKCILIy4TallMI0 He IO3[Hee IIeCTH MecALEB Iocie
OKOHYanust 6ypeHus M onpoGoBanus. IIpH BBOJAe CKBaXKMH B 3KCIayarTa-
LHIO 110 HCTEUEHHH LIECTH MecHNeB ClelyeT He pexe OJHOTO pasa B TPH
mecsla MpOH3BOAUTL MEePHOAHICCKYI0 NMPOKAYKY CKBAXKHH, OCYLIECTBJse-
MyIO CHJIAMHK 38KA3YHKa.

3aNnpOeKTHPOBAHHEE CKBAaXKHHBL CJlellyeT BHHOCHTb B HATYDPy IyTeM
BAKPeNJIeHHA HX ycThe penepaMu. Ha mux AosxHb GHITB COCTAaBJIEHH aKT
H cXeMa, B KOTOpOﬁ YKasnBaeTcd NPHBA3KA CKBAXHHH K HMCIOIHMCH
Ha MeCTHOCTH TPeM NOCTOAHHBIM ODHEHTHPAM (CTPOEHUs, CYILIECTBYIOI{HE
CKBAXHHBI), PACTIOJOXEHHLIM BOJH3H HIIH B KOOPAHHATAX.

Jo navana GypoBrix paGoT Ha TepPHTODHH BO3MOXKHOIO DACHOJO-
WeHHS CYUIeCTBYIOUWIMX NOA3EMHHIX KOMMYHHKAUHH  MeCTOMOJOXEHHe
HaMeyaeMblX CKBaXKHH JOJXHo OBITH COIVIACOBAHO C OPraHU3ALHAMH,
SKCIVIyaTHPYIOIIHMH KOMMYHHKAlLlHH, H BEINOJHEHE MepOmpusaTHsa, o6ec-
HeuyHBaloNlve TEXHHKY 6e30MacHOCTH NPH NPOBeAeBHH pabor.

3.27. B mpouecce GypeHHs CKBa)XHH BCe BHAB PaGoT AO/KHH OT-
paxarteci B GypOBOM JKypHaje DO Mepe HX BHIIOJHEHHS (NPOXOJKa,
Auamerp GYpOBOTO HHCTPyMeHTa, OOcajika H H3BJeueHHe TPYS, LeMeH-
Tanus, 3aMeps ypoBHel BoAw @ Apyrue onepaumuu). Ilpu atom crepyer
OTMaeyaTh HAUMEHOBAaHHe NPOMNEHHHIX NOPOA, HX KJNacCH(HKAIHIO, IIBET,
NAOTHOCTh (KPENoCTh), TPEeLIMHOBATOCTb, TIPaHYJOMETPHYECKNH COCTaB
1I0pOJ, BOJAOHOCHOCTb, BEJHYHHY HPOOKH, MOSBHBHIHACA H YCTaHOBHB-
mHfcA YPOBHU BOJE! BCEX BCTPeYeHHLIX BOJOHOCHHIX OPHM30HTOB, IOIVIO-
mieHHe NPOMBIBOUHON MKHAKOCTH, 3aMep YPOBHs BOJH B CKBAXKHHAX CJie-
AyeT NPOM3BOAMTL Hepel HadajoM DafoT H B NMPOUECCce HX BHIIONHEHHA
He MeHee OJHOTO pasa B cMeHy. Ilpn GOHTAHHPYIOIMX CKBAaXHHAX Ypo-
BeHb BOAH CJAEAYeT ONPENe]ATb MOCae HapamHBAHHA TPyO WIH MaHO-
MeTpoMm. [IpaBHJILHOCTL BBINOJHEHHS X0J4a paboT JOMKHA NEPUOIHUCCKH
poBepATECS paboTHHKAMu THJPOTeoJorHueckoit GypoBo#l OpraHH3ai My,
a TakXe HayaJbHHUKOM (mpopaBoM) yd4acTKa, O deM JeNaeTcsi COOTBET-
CTBYIOIIAA 3amHCh B 6yPOBOM XKypHaJje,
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O6pasust NMOPOJA cJaefyeT OTOUPATH IO OAHOMY H3 KaXKZOTO CJIOH,
NpH OZHOPOJHOM cioe — yepe3 10 M.

Ilpn Gypeunu yaapHO-KAHATHLIM CHOCOGOM B IIeCYaHBIX NOPOAAX
B uaTepBase oTGopa ofpasia BcA NMOPOAa M3 JKeJOHKH JAOJNAKHA BBIIH-
BATLCS B CNENMAJNbHBI COCYA; MOCTe OTCTOS BOAY CJEAYET CIUTh, I10-
poly TLlaTeJbHO INepeMeliaTh, COKpPaTHTh o6beM 06pasua A0 HYKHBIX
paaMepoB.

[To 3aKJ/IOUEHHIO TPOEKTHOH OpraHU3auMK HA NETAJBHO H3YUYCHHBIX
yuacTkax BoRo3abopa o6paslpl AOMyCKaeTcst OTGMPaTh HE H3 BCEX CKBa-
IKHUH,

ITo oxonuanmu Gypenus W OonpoGOBaHUA CKBAXKHHH BepX 3KCIAYa-
TalMoORHOf TPyGLl JoaKeH OLITh 3aBapeH MeTaJaHuecKofl KpHIIKoM
H MMeThb oTBepcTHe nauamerpoM 10—15 MM ¢ pesvfo mox Goar-
npo6ry (Ans BPEMEHHOTO 3aMepa YPOBES Bozn). Ha TpyGe AOJIKHDLI
OblTh HaHECEHBI: MPOEKTHHIHE M OGypoBOH HOMED CKBaXKUHBI, COKpalllcHHOE
HauMeHOBaHHe OypoBOfi OPTaHH3AUMHK U TOA OypeHus.

J1s nocnexyoniell sKCONyaTalMH CKBAXKHHA B COOTBETCTBHH € IIPO-
€KTOM JOoJiKHa OblTh 06OpyAROBaHA nmpubopamum AJas 3aMepa ypoBHefl BoO-
Abl 1 pebuta. Ecan ckBaxinHa 060pyAyercs QHALTPOM ¢ O6CHIKOH, cae-
JyeT A0 OOCHIIKH OUABTPA NecuaHo-rpaBUfiHOA CMECBIO ONYCTHTb MEXKy
dunbTpoBoit B o6cadHOll KOMOHHAMH be30METPHUECKYI0 TPYOKY BHYTpEH-
HHM JguaMerpoMm He Menee 1B MM, nepdopmpoBaHHYIO B HHTepBaie BO-
JLOHOCHOTO TOPH30HTa; TPyOKa B pepXHeli 4acTh npHBapusaercd K obcak-
HOH KOJIOHHe, a CBEPXY 3aKpHIBaeTcl pe3nBoBOl nposKOH.

3.28. BypoBas oprauusaulusi MpH cAade CKBaXKHHLI MepefacT 3aKas-
YKy ofpa3usl npoiiaeHHbX nopoj u, coriacio CHull 3.05.04—85, —
HCMOJHHTEJBHYIO Te0JIOTO-TeXHHYECKYI0 NOKYMEHTALlHI0 — MaclopT CKBa-
JKHHB, K KOTOPOMY NpHJIAraeTcs: re0JOro-JMTOJOIHIecKH paspes3 ¢ KOH-
CTPYKIMeH! CKBAaXKHHBI, OTKOPPEKTHPOBAHHHN NO JaHHEIM reo(hH3UUECKHUX
HCCJIeIOBABHH; AKTH Ha 3aJIOKE€HHe CKBAXKHHB, YCTAaHOBKY OGHIbTpa,
HeMeHTanHI0 06caAHEIX KOJOHH; CBOAHYIO KAPOTaXHYI0 RAHArpaMmy ¢ pe-
3yJbTaTaMU ee DAacHINGpOBKH, MOANHCAHHYIO OpraHH3amuell, BHIIOJIHHB-
miefi reoduanyeckue paboTH, AaHHBE O pe3yJbTarax XHMHUECKHX, GaKre-
PHONIOrHYECKUX AHAJH3OB H OPraHOJENTHYCCKHX MOKasaTelfX BOJAH 110
T'OCT 2874—82, 3akmoueHne CaHHTapHO-3MKAEMHOJOTHYECKON CHYKOH.,

ITacnopra cCKBaXHH CO BCEMHE NPHJIOMEHHAMH A0 cHayd WX 3aKa3-
YUKy JOJDKHH OHITb NMPOBEPEeHBl M MOANHCAHH NPOEKTHOH OpranHsamue.

Tay6nra ckBaKMHBI NPHHUMAaeTCs MO AHHELIM KapoTaxkHOK JHa-
TPaMMHBl WJH II0 KOHTPOJBHOMY cIycKy GypoBOro cHapsijia.

Cnoco0bl OCBOCHHS CKBAXKUH

3.29. B mpakTHKe OCBOEHHS CKBaXXHH HAULIX NMpHMEHEHHe THEpocTas
THaeckme (mpsiMasd, oOpaTHas, NOMHTEPBaNbHAA M KOMGHHHDOBAHHAA
HPOMBIBKA, HATHETAHHE BOABI B IJIACT, NMPOAYBKA BO3AYXOM), THAPOHM-
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OyabcHbe (BHOpOHMNYJAbCHAA 06paBoTKa, B3DHIBHAS B NHEBMOHMITYJb-
cnas oBpaborka), XUMHYeCKHe W KOMOWHHMpOBaHHBle (BHOpopeareHTHas
obpaforka, B3pbIBHas HJAH MHEBMOUMINyJbcHas o6pafoTka B peareHre)
cnoco6el  CnocoGrl OCBOEHHS! CKBAXKHH TPeOYIOT NpHMeHEeHHS ChelHaJb-
HOro OoGOpYAOBAHHS, MOHTaX KOTOPOTO ¥ TOCAEAOBATENBHOCTH TEXHOJO-
THYECKHX onepanuil JaHb B CHEHHaJbHBIX PYKOBOJACTBAX M HHCTPYKIIMSX.
Heo6xoauvio yuuTHBaTh, 4YTO NPHMCHEHHE T'HIPOCTATHUIECKHX H THIPO-
HMAYJBCHBIX CN0cOO0B He obecrneudBaeT B IOJHOH Mepe yRaJjeHHE TJIH-
HHUCTHIX KONBMATHPYIOIIHX 06pa3oBaHuH U3 NPROUJLTPOBOH 30HBI CKBa-
JKHH

3.30. Cpemu ruAPOUMIOYJMBCHHIX CHOCOGOE Hauboapias a(dheKTHB-
HOCTh JIOCTHraerTcsa NPH BHOPOHMIYJABCHOM criocoGe pasTIHHH3ALHH CKBa-
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®uH, paspaGorannom BHHUHIC u tpecrom IlpomGypBojd, mpH KOTOPOM
OAHOBPEMEHHO C NPOXKaYKOH CKBAXKHHLI OCYHIECTBJSIOT THADOAHHAMHUYEC
ckyo o6paborky QHALTPA M NpU3aGORHOK 30HE BHOPHPYIOIIMM BROJbL
NpONOMLHOH OCH CKBAXKHHBI paGounM opraHoMm ¢ auckamn (puc. 5). Has

gomeGayult pafouerc opraHa HCHOJb3yloT BHOpOycTaHOBKE BYP
(raba. 13).
Ta6aunma 13
) BuGpoycranoBxa
TexuuecKkas XapaKTePHCTHKE

BYP-2 BYP-3
Iperensuas ray6una oGpabaThHiBaeMOl CKBa- 120 250
IKUHBL, M
MunnMansssfi  AMaMeTp  BKCHYATAIMOHHON 168 168
KOJIOHHBI, MM
Huamerp OUIBLTPOBOH KOJOHHE], MM 114—325 | 114—426
MaxcumaneHas Macca pabouero oprana, Kr 1000 2000
Macca ycranosku (Ges paGodero oprana), Kr 800 1300
MomuocTs npuBosia, KBt 7,5 13

Kom@uunposaunoce ZeficTBHE THAPOAHHAMHUECKOTO JABJICHHA H HO-
TOKa OTKauuBaeMoH BOAH obecneunBaeT 3(¢eKTHBHOE pa3pyHlenHe IJH-
HUCTO# KOPKH HA CTEHKAX CKBAaXKHHE M (QHJIBTPA, a TaKikKe BHIHOC IVH-
HHCTHIX YacTul u3 npu3aboiHO# 30HH BubpauuonHas I'HAPOAHHAMHTEC-
Kag o0paGOTKa CKBAXHHH B TeUeHHE OJHOTO-ABYX YacOB IO3BOJISET
COKPATHTh BPEMS OCBOBHHS CKBasKMH A0 CAHOH-ABYX DABOYHX CMEH NpH
JOCTHXXCHHU B NEPHOX 3TOTO CPOKa IOJHOTO OCBeTJEeHHA OTKayHBaeMoh
BOAb

Ipu ocBoemnn cxBakHH Ha BOAY BHOpoycTaHOBKH BYP uenecoo6-
pPa3HO NPHMEHATH CO CHEelHAJHIUPOBAHHLIMH CAMOXOAHLIMH arperaTaMi,
MO3BOJSIOIMUME KOMIIJIEKCHO pellaTh BCe BONPOCH 3TOro Buia pabor
H COKPAaTHTb [0 MHMEHMyMa BCOOMOTATEJDLHble ONepanuH M PYYHOR TPYX

(raba 14).
Ta6nuna 14

TexHudeckass XaPaKTeDHCTHKA CAMOXOIHBIX CaMoxopuble arperarst
arperaToB JJIs OCBOGHHS H DEVIOHTa

CKBaskKUH Ha BORY ARBP-2 ABP-1
Tpepensuass ray6uaa  o6c/yXKHBaGMHX 120 300
CKBaXHH, M
Buicota MauThl OT NOBEPXHOCTH ZEMJH L0 9000 14 000
ocH KpaH-670Ka, MM
PaccrosHHe OT OCH MauThH O OTBeca pa- 1500 2200
6oyero xanara, MM
Pa6oyas rpy30mnoAbeMHOCTh, KI 2000 5000
O6mas TPaHCOPTHAS Macca C NMPHLENoM H 7000 7000
BHOGPOYCTAHOBKOH, KT

4*

61



OcobennocTd TeXHOJOrMM paGoT NpH BHOPANHOHHOH I'HMAPOAMHAMA~
ycckoi 06paGoTKe CKBaXKMH ¢ NOMOMIbI0 BHOpoycTanoBox BYP n cnenn-
aJM3NPOBAHHLIX CAMOXOIHHIX arperatoB mnpusefenst B BCH 219-79/
MMCC CCCP.

3.31. B orauuge OT THAPABJMYECKHX U THADPOUMIIYJILCHHX CI0COGOB
pasTIMHM3AIHE CKBAYKHH NpPHMEHEHHe peareHTHHX CIOCOGOB NO3BOJSET
nanboJiee IOJHO TIPOM3BECTH YAaJeHHE KOJAbMATHPYIOIHX 06pasoBaHui
HE TONbKO ¢ GUABTPA CKBAXKHHEL, HO H H3 ¢e NPHOGHUALTPOBOH 30HHL.

Ocpoense CKBaXHWH C NPHMEHEHHEM COJSHOKHCJAOTHOR 06pabGoTKH
nnacTa NPOM3BOAMTCH B KapOGOHATHBIX MOPOJAX WJH NPH HCHOJB3OBAHHH
MEJIOBBIX DaCTBODOB.

Ilpu ocBOEHHM CKBaXKHH, KANTHPYIOIIHX NecyaHple BOAOHACHILEHHEIE
NOpPOALL, HCHOJB3YIOT TaK Ha3blBaeMble IVIMHO-KHCJIOTHEIE — PacTBOPHI,
npeAcTaBJIeHHbIE CMECAMH COJNAHON KHCJIOTH H IVIaBHKOBOH HJIM ee COJA-
mu, sanpumep 10—15 % HCIH4-3—5 % NH,F-HF. [Ons crabunusauuu
pacTBopa peKOMeHAyercs BBOJHTb B Hero o 2 Y YKCYCHOM KHCJOTH
CH,COOH. Ilpouecc pacTBOpPeRHs TJHHHCTHLIX 06pasoBadHil MHTeHCHH-
LUpyeTcs NMpH HarpeBe pacTBopa He cBHine 50 °C.

BddexTrBHOE paspyuieHNe INIHHACTHIX KOJABMAaTHPYIOIIUX 06pa3osa-
Hult Ha ¢uabTpe u B NpUGUALTPOBOH 30HE NPOH3BOLAT PACTBOPOM THA-
pasuna coaspoxucaoro NgHy-2HCI ¢ xonumenrpauumeit 8—10 %, komno-
3UIKEH peareHTOR, COCTOAUINX N3 GHcyandata HaTphs BogHoro NaHSO4 X
XH0 (5—7 %) ¥ ruppasuna cepuoxdeaoro NoH,-H;SO4 (1,6—3 %),
kap6ouata uatpus Na,CO; (10—12 %) u mnepexucn sBoAopoia HyO,
{1,5~3 %), coaei ammomms (1,5—3 %) u nmepexucu Bofopoxa (1,5—
3 %). Npomuecc paspyinenns rAMHACTHX OGpasoBaHuii STHMH PACTBOPAMM
nuTeHcnuuupyeTcs B Auanasone Temnepatyp 40—60°C. Texuonorns
peareHTHOH 06paGoTKM CKBaxMH paccMoTpeHa B pasjh. 19. Ilpn mpasnan-
HOH TEXHOJOTHH peareHTHOH pasTVIMHU3AlHH CKBaXHH BpeMst ob6paBoTkn
He NPEBHINALT TPEX YacoB.

3.32. Cpean KOMGHHHPOBaHHHIX CHOCOGOB OCBOEHHA CKBAXKHH HaH-
fonee coBepUIEHHHIM fBJAAETCA CNOCO6 BHGPOpEareHTHOH PpasTJHHHH3AIHA
CKBaXXHH C HCIIOJb30OBAHNEM pPacTBOpA FHAPa3HHA COJSHOKUCIAOro H Gu-
cyabdara HatpHs ¢ RoGaBKoil rEApasHHa ceprOKHcJoro. O6mee BpeMs
00paGoTKH CKBaXXMH $THM cIOCO60M HaXoAHTCsl B mpejenax 1,5—2 u.

HIaxTHbie KOJOALDLE

8.33. IllaxTHEe KOJOAUB HPEACTABAAIOT COGOH BepTHKAJbHEE BH-
paGoTKH ¢ GOMLIIUME Pa3MEPAMH MONEDEYHOrO CEUEHHS MO CPABHEHLIC
¢ BOZO3260DPHBIMH CKBAXXKHHAMH. MX NpUMEHeHHe, KaK YIKe OTMEYajoch,
BOJXHO GHTHL OTPAaHUYEHO SKCHAyaTaluefd NOK3EeMHHLIX BOA BOKOHOCHHIX
FOPA3OHTOB, 3aJErailiyx Ha CPaBHUTEALHO Heboabiinx raybunax, obu-
1o Ao 30 M.
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IMaxTHEIE KOJMOAULI COCTOAT H3 CACAYIOMUMX KOHCTPYKTHBHBIX 3Je-
MEHTOB: HaZ3€MHOH YacTH — OTOJIOBKA, CTBOJIA, BOJLONPHEMHOH 4YacTH,
pognocGoprof gacty — aymnda (puc. 6).

OroJioBOK NpelHa3HaueH AJs 3allHTH OT NMOHalaHHsA B KOJOAEH 3a-
rPASHENHBIX TIOBEPXHOCTHHIX BOJ CBEPXy, a TaKkKe JJA CO3NaHUA YAOG-
HEIX B SKCIUTyaTalHH YCAOBHMH (moabema B pasGopa BOAL, HabJroleHuA
32 COCTOSHHEM KOJIOAIA H T.1.). B MecTax ¢ HH3KHMH TeMIepaTypaMu
yCTPOHCTRO OrOJIOBK2 B CPABHATENBHO HEMVyGOKHMX KOJOAUAX HeoGxo-
JHMO TaKXe W JJISl 3allHTHl OT npoMepsanud. JIjg mpepoxpaHeHHs Ko-
JOJa OT OBPYMISHHA M 3aTPA3HEHHA €r0 CTeHKH YKPEIJfIoT.

BospplllleHHe OroJI0BKa KOJIOAIA HaJ NOBEDXHOCTBIO SEMJH TO Ca-
HHTApHBEIM YCJIOBHSIM J[OJIKHO NIpHHHMaTbcs He meHee 0,8 M. [asg npe-
NOXpaHeHus OT 3arpA3HeHHH OroJIOBOK MNEpPEKpLIBAETCS KPHIIKOH, Hap
HHM YCTpaUBAIOT HAaBech HJH GyAKH. Bokpyr kosozua (B semJje) yKJja-
ALIBAIOT TJHHSHHE 3aMOK, 4 NOBEPXHOCTh 3eMJIM JAJIs JYYIIEro OTBOAA
BOJB! 3aMAIUHBAETCS MM ac(asbTHPYeTCs ¢ YKAOHOM B CTOPOHY OT KO-
JNOANA.

OronoBoK ¥ CTBOA AONKHL OHITh HENpOHHilaeMbl, YTo6H BOAa (mo-
BEDXHOCTHAS HJIH IPYHTOBAasd) H3 CaMBIX BEDXHHX BOZOHOCHEIX T'ODH3OH-
TOB He MOI'JIAa IPOHHKATh B KOJIOAEIL.

3.34. BomompuemHas 4acTh LIAXTHBIX KOJIOAUEB B 34BHCHMOCTH OT
THAPOreOJIOTHYCCKHX YC/AOBH# M IMIyOHHBI YCTPAaHMBAeICs TOJLKO B JHE
WM CTEHKaX WJM Ke B JHe U CTCHKax KoJjoaua. JIHo KoJoiua NpHu MpH-
emMe BOABI Yepe3 Hero AOMKHO OHTh CHabeHO TrpaBHRHBIM (GHABTPOM
HIH 060pYAOBAHO NJHTON M3 MOPHCTOTO GeToHa. B cTeHKax mpu npHeme
BOAH gepe3 HUX KOJMKHH OHTb YCTPOEHH cneluafbHbie OKHA M3 MOpHC-
TOro G€TOHA MJH OKHA, 3aNOMHEHHHE TPaBAAHEIM (UIBTPOM.

3ymng ycrpauBaercs B TOM Clydae, KOrja B KOJOZUAX HeOOXORUMO
HAMeTb HeKOTODHIH 3amac BOIH, €ro pa3Mephl ONpPefeNsIOTCS BeJHIHHOR
HeO6XOAHUMOro 3amaca BOJHI.

B sasncumocty ot poja matepHana, HCNOJIb3YEMOrO JJiA KpenJeHHs
CTEHOK, CYLIECTBYIOUIHe KOHCTPYKLUHH IIAXTHHIX KOJOALEB MOryT GHITh
noipasieneHsl HA JepeBSIHHbIE, H3 KaMeHHON M KMpIHYHON Kiankuy, Ge-
TOHHLIC U Kesle306eTOHHBIE.

B macrosimlee Bpemsi Haubojiee MNEPCHEKTHBHH MIAXTHHIE KOJIOAIBI
u3 COOPHHEIX Kene30GeTOHHBIX JEMEHTOB (KOJel, MaHIHPHBIX ILIHT).

Ilaxtable Komopnel aas ray6mu 10, 20 u 30 M coopyxawTc U3
cGopHHIX KeNe300eTOHHBIX KoJden ¢ ¢aJbuaMu Bucorod 1,05 M H BHYT-
pPeHHHM fuaMeTrpoMm 1 M Ipu TOJIHHe CTeHOK 8 cM (pHc. 7).

B ycTOHYMBEIX TPYHTAX CTHIK KOJeEN, B CTBOJE 3aJeNbIBacTcA Ie-
MEHTHBIM DaCTBOPOM, & B IlecuaHHlX IpyHTax (Korga 6aarofaps sakiH-
HUBAHHIO MOXKeT IPOHCXOLHTL HaBHCaHHe KOJIOHHBI) HpPHMEHSIOTCS clie-
iHaAbEEe KOHCTPYKUHH CTBIKA, pafoTaomye Ha paspus.

BozonpueMHas 4acTh MPHHATA B BHAE KOJba M3 MopHCTOro GeToHa,
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Puc. 7. KOBCTPYRINY HECOBEPMEHNOTO MAXTHOrO
KOJOAIA M3 cOOpHRIX Kene300eTOHHERIX Kodel

a ~ niaa¥ u paspes: 6 — HeTadb BORCHPHEMHOI
YacvH; 6 — TEJNeCKONHYecKass KOHCTPYKHOHUS KO-
aopna; I — duanTp; 2 -— KoaAbUa; & — BEHTHAHA-
nuoHHas TpyGa; 4 — mefedouHoe Kpeujeune; 5 —
PAUHSTHBI saMeK; 6 — AOHHAas OJAHTA M3 NOpH-
cToro OeroHMa: 7 — BKJAIbILIH H3 TOPHCTOrO Oe-
toua; 8 — rpabpuiinas  TNOACHINKA; 9 — MEeTaNAN-
geckoe KOJbIo oliyckHoro HOpHcHnocobreHus; 10 —
TaMIOH k3 GeroxHa: 11— mebenb; 12— rpasgil;
13 — necox
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Pac. 8. KOHCTPYRINA CORepMSHHOTO MAXTHOTO KONOANA M3 cHOPHLIX Rene3oGeTOR-
HEIX KoJen,

! — Konpla; 2 — BeHTHIASTHOHHa® Tpy6a; 3 — mebeHOYHOR KpemieHue; £ — rHHs-
Eblli 3aMOK; 5 ~ BOJZOHOCHEIH TPYHT; 6 =— BOLOYMOpHEI# TPYHT, 7 — syMnd

apMHDOBAHHOTO Takofi JKe CeTKOfl, KaK M obcalHble Ke/e300eToHHbe
KOJIBIIA CTBOJIa KOJOAUA, NpPHYEM S NpHAaHds Oogbluefi NMPOYHOCTH
B KOJIbIIAX BepXHeH M HUKHel yacteli HMeloTcs mosica H3 GeToHa. B HHXK-
Hell yaCTH KOJIOAUA VKJANHBAETCS TPEXCJOHHBIHA OoOpaTHRH (QHABTP
(cm. puc. 7).

IIpH BCKDHITHH NeCUaHBIX M IJVIHIBYHHBIX TPYHTOB KpelJieHHe KOJ0[-
na OCyHlecTBAsIeTCsT KoJabuamu AuameTrpom 0,65 M. B aToM caydyae B He-
COBEPIIEHHBIX KOJIOMLAxX AOHHBI (GHUABTD ycTpanBaercs B BHle OeTOHHOM
aPMHAPOBARHOH IUIUTH, YKJaAbiBaeMOH Ha me6eHOYHO-TPaBuiARy0 06CHIN-
Ky, ToJuiiHa KOTopof npuHuMaerca parHo# 30 ¢M.

CoBepuleHHbe KogoAuw ray6unolt 20 v 30 M HMeIOT HECKOJBKO
HHYH KOHCTPYKIUHIO, BKJYAIIYI0 YCTpoHCTBO 3yMida u3 Kesesobe-
TOHHHX KoJen (puc. 8).

3.35. IIpoxoaka [IaXTHBIX KOJNOALEB ¢ KpellJieHHeM HX Keje3ole-
TOHHBEIMH KOJIbIIaMM MOXeT GHTh MeXaHH3HPOBAHa C MOMOIILIO arperaToB
KIHK-25 u KIIK-30 u ap.

Texuuueckne nannee arperata KIIK-25:

Hauma e o« <« . . . . . b700wMm
Wuprra . . . . . . . . . 2149 mm
Bbicota . . . . . . . . » 3200 mm
Macca . . . . . . . . . . 5250 xr
JuameTp 1maxTel L0 YCTaHOBKH OGCaZHBIX

KoJIer e e e e 0w e, 1230w
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Hau6oaniiast ray6uHa GYpeHHss . . 30 M
MomHOCTh MAIWKHE OT ABHTATEJNs

TA3-MK . . . 22,1 xBr
Cpenusis HpOHSBOI[PITEJII:HOCTb Ha r.ny6HHy

mo25m . . . .. 1(—}—165 M/q
Pacxon ropiouerc za Ly paﬁom . . 10xr
BelcOTa BBIUIKH . . . . 5500 MM

YucneHHoCcTs oécnymxsaromero HepCOHaJIa 1 moropuct

1 2 pabounx
B cBSI3HBIX TPyHTAX AHAMeTp UPOXOAKH WIAXTH TAKUM arperatoM
cocrapasier 1230 MM. B necyaHBIX ¥ NJIBIBYHHBIX IPYHTaX KOJOMEL INpH-
XOMHTCA paspabaThiBATh TEJNeCKONHUECKHM cnecoGoM (cM. puc. 7), npH
a1OM (B Cayuae 3aKJIHHHBAHHS KOJOHHH M3 KOJell AHaMeTpoM 1 M) Aasb-
pefiiiad NPOXOAKa CTBOJMA HIAXTH TPOH3BOAMTCA OypoM AHAMETPOM
560 MM ¢ ymupHTenem AuaMerpoM o 850 MM H 3aKpenssercs iKeJeso-
GeToHHBIME KOABIAMH AnaMerpoM 650 MM (mocaefHHe ONycKaloTcd Ha
Tpocax ¢ TOMOIUBI0 PYYHHIX Jefeflok M HapallHBalOTCAd Ha CYXEHHYIO
KOJIOHHY 11O Mepe yray6/ieHust WaxTel). JIOHHYIO IIHTY OMyCKaloT MOTOp-
HO# nefefkol arperara 6e3 NpeABapUTEILHOrO MOHHIKEHUS YPOBHS BOAH
B kojozue. ITo okoHYaHHM CIyCcKa ee NPHMKHMAaOT GYPOBHIMH IUTAaHTaAMH
U NPOUSBOAAT OTKauky Boiwm (Gajbell arperata), mocae 4ero IVIUTY 3a-

KpEMJSIOT BPYYHYIO ¢ TOMOMBIO YeThlpeX BKJAAHIIeH,

4. PAJIbTPH BOJO3ABOPHBIX CKBA)KHH

Tunbl 4 KOHCTPYKIMH QUIALTPOB

4.1. Tlpu orGope BOAH H3 PHIXABIX ¥ HEYCTOMUHBHIX HONYCKAJILHEIX
H CKaJbHBIX TOPOJ B CKBAXKMHAX YCTAHABJHBAIOT (HJIBLTPHL

OuanTp COCTOMT M3 BoaonpHeMHo# (paboueft) wacTH, HaabHALTPO-
BBIX TPYG U OTCTONHHKOB.

4.2, Noaa HandBALTPOBHIX TPYG 32BHCHT OT KOHCTDYKIHA CKBAaXKH-
Bo. Korga ¢uastp Haxopurcs Ha KONOHHE, TO DACcHOJOKEHRHE Bhillle
Hero HaA(buIbTPOBHE TPYOH SABJSAIOTCA OJHOBPEMEHHO H SKCILIYATALH-
OHHOH KOJOHHOH.

B cayuae, xorza aKCHJyaTallHOHHAA KOJIOHHA HMeeT Goapluui Ana-
MeTp, yeM (QHIBTD, NOCHERHNAR YCTaHABJHBAETCA BINOTal, mpuueM BepXHMA
yacTh HaAQUARTPOROH TPYOH ROJNKHA HAXOZUTHCH BHINE (aliMaxa 3K-
CITyaTaUHOHHOH KOJOHHH TPy6 He MeHee 4eM Ha 3 M mpH IVIyGHHe
CcKkBa)KMHEL A0 50 M W He Menee yem Ha 5 M ppr GoJwimefl ray6HHE CKBA-
SKHHEL

B nABBYHHHIX M MENKO3ePHHCTHIX IIECKAX H IPH ycTadoBKe QHUILTPOB
BUOTAl AauHAZ HAAGUILTPOBON TPYOH AOMKHA UPHHMMATHCS He Menee
5 M npu 110608 ray6HHEe CKBa’KHHBHL.

Mexay sKcnjyaTalnHOHHOR KOJOHHOH H HaadHALTPOBOK  TpyGoii
JOJZKEH ObITh YCTAHOBJIEH CaJIbHHK,
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TIpAMeHSIOTCS CaJbHAKH M3 DPA3NHUHHIX MAaTepHaJoB: PE3HHOBHIE,
TIeHbKOBLIE, CBHHIOBHIE, IleMeHTHbie H Ap. Ilpu ycTaHOBKe rpaBuiHHIX
(HABTPOB POJB CANbHUKA BBINOJIHAET CIOW IpapHst BhICOTOH 3—5 M, 3a-
CHITAEMOr0 MeXJAy 9KCILIyaTalHOHHOH KOJIOHHGH H (HJIbTPOM.

4.3, JumHa OTCTOHHHKOB B (HJIbTPAX, Kak NPaBHJO, AOJUKHA HpH-
aumateca 0,5—1 u ne Gojee 2 M. IIpH 5TOM TakXKe OTCTOMHMKH cjelyer
yCTpauBaTh B OCHOBHOM AJSl yCcTaHOBKH (oHapefi-HEHTPATOPOB ¥ HOADL-
eMa (UJIBTPOB ¢ 3aKPENJIEHHEM HPHCHOCOGJCHHH AJA H3BJEUEHHS B €ro
HUKHEH 9acTH.

4.4, KoHeTpyRIua GHIBTPOR IOMKHH OTBeYATb CAEAVIOMHM Tpe6o-
BaHUAM:

1) o6aanate HEOGXOXMMON MEXAHHYECKOH NPOUHOCTHIO ¥ AOCTATOU-
HOfl YCTOHYHBOCTBIO IIPOTHB KOPPO3HH M SPO3HOHHOIO BO3JEACTBHA
BOJHI;

2) nmaMeTpH (HABTPOBHX KapKAaCOB JOJKHH GLIThb PACCIHTAHH HA
MAKCHMAJBHBIA NPONYCK BOAE CO CKOPOCTHIO, He npeBmawoniel 1,5—
2 mfe;

3) BonOmpOHMNAEMOCTb (GHABTPOB HOJKHA GHITH 3HAUHTENBHO BHILIE
BOJONPOHNIIAEMOCTH BOAOHOCHBIX NOPOA, B KOTOPEIX OHM YCTaHABJHMBA-
107¢A, ¥ A DaHHBIX THIPOTEOJOrHYecKUX YCJIOBHH AO/IKHA NpefycMaTt-
PHBaThCSI MAKCHMAJbHOH C yYeTOM BO3MOIKHOTO XHMHUECKOTO H GHOJoO-
FHYECKOTO KOJIbMAaTaXKa MPU IKCIIYyaTallMHd Bof03abopoB.

4) GuABTPH HOMMKHE GHTH ROCTYNHH HJIsi NPOBEAEHHS MEPONpPHS-
THH 110 BOCCTAHOBJIERHIO NPOM3BOAMTENLHOCTH CKBaXKMH XHMHYECKHMH
peareHTaMH H GHITb YCTOHUHBH K BO3JCHCTBHIO HMAYJLCHHIX (B3pHIB
THIL, nneBMOB3pHB H Ap.) M KOMOHHHPOBaHHHX MeTo0B (BHGpopea-
FeHTHHIX, THEBMOpeareHTHLIX U JIp.).

4.5. ®uabTpE COCTOAT M3 KapKaca U BOJCTPHEMHON IIOBEPXHOCTH.
Brnycraworcs caepyoouiue THNH KapKacoB:  CTepPIKHEBble; TPyOuatsie
€ KPYIVIBIMH HJIH IMeJieBHIMH OTBEDCTHSIMH; KapKach H3 ITaMIOBAHHOLO
JuCcTa; CIHPaJbHO-NPOBOJIOYHEE. Kapkachl fBJASIOTCS OCHOBOR AJs BO-
IonpueMrofl NMOBEPXHOCTH, KOTOPAA YCTPAHBAETCH H3: NPOBONOYHOHR 06-
MOTKH, WITaMIOBAaHHOI'O JHCTZ, METAJIMYECKHX ¥ HeMEeTaJIMueCKuX ce-
TOK.

B rpaBuitHO-raJIeUHHKOBLIX OTKJOXKEHHAX, a TaKKe B HEYCTOHYHMBRIX
HNONYCKAaJBHEIX M CKaNBHHX MOPOJax yKa3aHHble THNEI KapKacOB MOTYT
HCIOJL30BATHCA 6€3 JONOJNHUTeNbHOH BOJAOHPHEMHOM TNOBEPXHOCTH,

4.6. HanGosee pacmpocrpaHeHHbIM H 3(QQeKTHBHEIM THIOM (HJIBT-
POB C TOUYKH 3peHus obecnedeHHsl AJHTENBHOH M YCTOHUHBOH 3IKCMIya-
TAUMH CKBAXKH ABAAIOTCA TPAaBKHHME (QHABTPH, KOTOpLE, B CBOW OUe-
pexnp, NMOAPA3AE/SIOTCS HA 3acHIHLIE, KOXYXOBHe, 6nounne. Koxyxonte
u Gjounre GUALTPH cOBGHPAIOTCS HA NMOBEPXHOCTH H B rOTOBOM BHJE
VCTAHABAUBAIOTCA B CKBAXKHEAX,

I'papuiinpie QWILTPE MOTYT HMETh B KaYecTBe NOAJePIXKHBaOnIeH
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Puc, 9. OcHoBHBIE CXeMBl KOHCTPYRnuit (hHIBTPOB BON032GOPHLIX CKBAIKAR

@ — H4 OCHOBE CTeDKHEBbIX KapKacoB; 6 -— Ha OCHOBE TpyGuaThIX KapKacos <O
meneBolt nepdopaumelt; 8 — Ha ocHoBe TpyBuaTHIX KapKacos ¢ KpyrJaofi mepdopa-
nne#t; ¢ — rpasulinple GUABLTPE: I — cTep:kHEeBOR KapKac Ha OMOPHHX KOJbIaX;
2 — TpyGuaThift Kapkac ¢ Kpyryioit mepdopauuell; § — menenoill Tpy6uaTHE Kapkac;
4 — npososogHas 0OMOTKA M3 HepKaBelnef cTadd; § — onopHas MPOBOJIOYIHAS CNU-
paib; 6 — qHucT, ITAMTIOBAHHEI H3 Hepskapeowell CTajH; 7 — ONOpDHLIE NPOROJIOY-
Hble CTEePIKHH TOA IPOBOJOYHYI® O6MOTKY M JUCT; & —~— CeTKa H3 HepxkaBeomed
CTaNH HA# JaTYHH; 9 — CE€TKa NOIKJNAaJHRas, CHHTETHUYECKas, 10 — puixjsas oOCLINKA;
11 —rpaBuiiHas ofchiika B KOXWyxe; 12 — rpasHiHBI OJOK

OCHOBHl HENOCPEACTBEHHO (PHJBTPHI-KaPKacH (CTEPIKHEBHE, TpyGuarhe
M JIp.) uId pasiHYHEie BOJONPUEMHLle NOBEPXHOCTH — HPOBOJOYHEE 06-
MOTKH, CeTKH U T. I,

OcuoBHble KOHCTPYKTHBHHIE CXCMH (HJIBPTPOB TNpPeACTaBNeHH HA
puc. 9, u B Tabn. 15—I8 pama MX KpaTKasd XapakTepHCTHKA,
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Ta6auna 15

OuALTPH Ha KapKacax H2 crepixHell

KoHcTpyKTHEHBME OCOGEHHOCTH

Ma'repuam:l AJi H3rOTOBJICHUA

Bes nononmutenbHON BOZONPHEMHOH
[OBEPXHOCTH

C BoaonpueMHOR NOBEPXHOCTBIO H3
IPOBOJIOYHOH 0OMOTKH

C BozONnpHEMHOH ITOBEPXHOCTBIO H3
LITAMIOBAHHOTO  (IPOCEUHOIO) JIH-
cTa

C BoaonpHeMHOR NOBEPXHOCTBIO H3
CeTOX

Ckeaxuocts GuabsTpa go 60 %; nmpuna
MIPOCBETA MEXKAY CTEPKHAMH 3aBUCHT OT
XapaxTepa OKPYXKAIOWHUX (PUABTD DHIX-
JHX MJH TPEIHHOBATEHIX CKaJbHHX IO-
POA (H3BECTHAKOB, IIECYaHHKOB)

CKBaXXHOCTb BOJIONPHEMHON MOBEPXHO-
CTH B 3aBHCHMOCTH OT TOJILHHEI NPOBO-
JIOKH H mpocBera coctasiseT 30—60 %.
KpenjieHHe HnpOBOJIOUHHIX  cOMpadefl
NPOM3BOAUTCSA HA OCHOBE 3MOKCHAHBIX
CMOJI

CKBaxXHOCTb WITAMIOBAHHOTC (IIpoOCEd-
HOTFO) JIUCTA W3 HepiKaBelolllefl CTalH B
3aBUCHMOCTH OT WIMPHHE ¥ BHICOTHI ie-
au 18--30 %

[Ton6op ceTku HPOH3BOAUTICS IO pacue-
TY B 3aBHCHMOCTH OT KPYIHOCTH 4aCTHL
MOPOAH BOAOHOCHOTO TOPU3OHTA

Crasas npyrkoBas Cr3, C15, C17 nua-
MetpaMu 12, 14, 16 mm. ITatpyOxu coe-
AUHHTEJbHBIE W KOJbLa ONODHLIC H3 FO-
pAgexaTaHelXx TPyO. 3alluTa ONOPHEIX
KapKacoB NPOTHB KOPPO3MH IIPOU3BO-
JAUTCA KPEMHHHOPTaHU4eCKOH KpacKoi
BH-30 nin nanecenneM MOJHITHICHA

OnopHEle KapKachl M3 CTepXHefl o6Ma-
THBAIOTCH TPOBOJIOKOH M3 HepxaBeio-
me# cramn auametpom 2—4 mm. Kpen-
JieHHe NPOBOJIOYHOH 0OMOTKH NPOH3BO-
IHTCS droxcuaHol emonoit -5 u I11-6

[ITaMIoBaBHbIA JHCT H3 HepKaBeromel
cramy  (FOCT 5282—82) rommuHOH
0,8—1 MM

[lpoBoJioynast 06MOTKA NOA CETKY U3
gepxasewme#i cramu ¢ marom 10—
15 MM, CeTKa W3 HepiKaBeloLleH cTann
uau Jgatysu raagxoro mierenus ([OCT
3187—76*) u KBajpaTHOrO MJIETEHHSHA
(T'OCT 6613—86)
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Ta6anua 16

buALTPH Ha CHHPaJbHO-NPOBOJNOYHNR
Kapkacax

KOHCTDYKTHBHBIE OCOGEHHOGTH

MaTepuadgsl A H3OTOBJICHHA

Be3 gononunTencHOR BOLONPHEMHOMN
HOBEPXHOCTH

C BojlonpueMHON TOBEPXHOCTBIO H3
TIPOBOJIOYHON OOMOTKH

C BOjONpHEMHOA NOBEPXHOCTHIO H3
LITAMAOBAHHOTO  (NPOCEYHOr0) JiH-
cra

C BOJONPHEMHOH TOBEPXHOCTBIO H3
CETOK

CkBaxuocts Guastpa o 60 Y%; wHpuHa
IpoCBeTa MeXAY BHTKAMH TPOBOJOYHO-
ro Kapkaca 3aBHCHT OT XapakTepa OK-
PYXAIOHEX GWJILTP PHIXIBIX WM Tpe-
UIHHOBATHIX CKAJbLHHIX IIOPOZ (H3BecT-
HSIKOB, NECUAHHKOB}

CKBaXXHOCTb BOJONPHEMHOH TOBEPXHO-
CTH B 32BUCHMOCTH OT TOJIIHHBI TPOBO-
JIOKH u mpocBeta coctaBJsieT 30—60 %.
KpenJsienne npoBosouHbIX CNHpaJell Hpo-
H3BOIHTCA HA OCHOBE SMOKCHAHHIX CMOJ

CxBaxHOCTs IITAMNOBAaHHOTO (mpoceu-
HOTO) JHCTa U3 HepikaBelolieh CTajJH B

3aBHCHMOCTH OT BHICOTH H UIUPHHH lle-
aa 18— 30 %

Ckpaxnocts cetok  30—50 %; moadop
CeTKH NMPOM3IBOJUTCH B 3aBHCHMOCTH OT
KPYHHOCTH YACTHIL IIOPOAH BOAOHOCHOTO
TOPH30HTa

Crasp npyrkosas Cr3, C15, Cr7 aua-
Merpam# 2, 4, 6, 8 Mm. IlarpyGxa coe-
IHHATENbHBE M3 TOpAUYEKaTaHBX TPYO.
3auiMra ONOPHBLIX KAapKAacoB  TIPOTHB
KODPO3HH HPOH3BOAHTCS KpeMHHIOpra-
murueckol kpacko#i BH-30

OnopHble Kapkackt 0GMAaTHBAOTCA NPO-
BOJIOKOH N3 HepXKaseiouwell cTand Aua-
MetpoM 2—4 mM. Kpensenue npoBosoy-
HO# OOMOTKH HDOH3BOJUTCS 3SMOKCHA-
Holi emonol DI -5 uan J]1-6

Hlramnosanunifi JUCT HW3 HepKapelowiel
craan toamwunol 0,8—1 MM

CeTka M3 HepXKaBeomedl CTaan HIH Ja-
TyHy raagxoro mierenus (FOCT 3187—
76) u ksagpatsoro mnseresns (FOCT
6613-—86)
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Tabnrua 17

PUILTPH Ha TPYOGUATBIX KapKacax

KOHCTPYKTHBHBIC OCOGEHHOCTH

Marepransl AJisi BSrOTOBJICHESA

C gpyrJofi unu meneBoii nepdopa-
puel 6e3 [ONOJMHHTENBHOR BOXO-
IPHEMHOH NOBEPXHOCTH

C BozponpueMHONl TOBEPXHOCTBIO H3
NPOBOJIOUHOH OOMOTKH

C BojONpHEMHON MOBEPXHOCTHIO H3
LITaMIOBAHHOTO CTAJBHOTO JIACTA C
OTBEPCTHAMH Da3JIMYHOR KOH(UTypa-
Luy

C soponpueMuOfi TOBEPXHOCTHIO H3
CEeTOK

CkpaxuocTs Kapkaca 20—25 %; ana-
MeTD OTBepCTHH [PH YCTAHOBKE B
CKaJBHEIX H TaJeyHHKOBHIX IOpOJax
15—25 MM, a ApyrHX nopozax —— Iio
pacuery. Pasmep meneil: mupusa 10—
30 MM, Aanna 200—300 mm
CKBaXHOCTb BOAONPHEMHO# NOBEPXHO-
CTH H3 IIPOBOJOYHOH O06MOTKH A0 30—
60 %. 3asop Mexay BHTKaMu HPOBOJO-
KM OmpejensieTcst O PacieTy B 3aBUCH-
MOCTH OT KPYNHOCTH YaCTHI, IOPOJ MJIH
ob6cbinki. HaMoTka mpoBOJIOKH mpous-
BOZHTCH HO CTEPXKHAM H 3aKpenadercs
3MOKCHAHON CMOJIOl

CKBaXXHOCTh HMITAMHOBAHHOTO NpOCed-
HOTO JIHCTA B 3aBHCHMOCTH OT IIHPHHEL
H BeicoTH wesd  18—30 %. Mexay
OTIODHEIM KapKacoM M JIACTOM CO31aeTcst
JApEHaXHOe TIPOCTPAHCTBO, OTBOAAIIEE
BORY BHYTDb GHJABTPA

Tlon6op ceToK NPOH3IBOAUTCH MO pacue-
TY B 32BHCHMOCTH OT KPYIIHOCTH YaCTHI{
HOpOAH BOZOHOCHOTO TOPH30HTA

Tpy6bl ropsidekaTaHnie, 3J€KTPOCBapOY-
wete (FOCT 10706—76*), nonuatune-
vosre (I'OCT 18599—83*); mnonusm-
ruixaopunupe (TY MXIL 6-05-1573-
72;; ac6ecroueMenrnrie (I'OCT 539—
80

Tloaknanoynasi NpPOBOJNOKA H3  CTAJM
Cr3, Crb5 auamerpom 5—10 mu. ITpo-
BOJIOYHAsE O0OMOTKA H3 HepKasewmiei
crann (TOCT 5632—72*) nuamerpom
%345 MM. DnokcupHasg cMoaa -6 m

IltamMnoBaHHbIfl JHCT H3 HepiKaBelomel
cranu (TOCT 5282—82) romnuHOK
0,8—1 mmM. JIpoBOJNOKAa TNOAKIANOYHAS
auamerpoM 5—10 MM, De3HHOBHA HAH
XJOPBUHUJIOBHIR LIHYD

Tloaknanounte CTepXHH W3 HepKaspe-
Jolell CcTamM H CHHTETHYECKUX CeTOK.
Cerxu ryagkoro (I'OCT 6613—80) =u
xksanpatioro (I'OCT 3187—76*) nae-
TEHHS
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Tabnuma 18

TI'paBuiiHble GHALTPH

KOHCTPYKTHBHBIE 5J1€MeHThI

MaTepHa.m;I AJiAd N3roTOBJICHHSA

C obcningof Ha 3aboe cKpa-
2KHHEBL

I'paBufinbie KOXKYXOBHE, CO-
6HpaeMbie Ha HOBEPXHOCTH
3EMJH

Baounoro ThIa, cofupaembe
Ha TIOBEPXHOCTH 3E€MJH

Ipoxoxure orBepcTusi Ha OUIBTPAX YCT-
pPanBamTCs C yYeToM I'DaHyJOMETPHUECKOTO
cocTaBa rpaBHiHON obchinkH. B 3apucHMO-
CTH OT IPaHyJIOMETPHYECKOTO COCT2Ba TIO-
POL M XHMHYECKOTO COCTaBa NOA3EMHBIX
BOJ, Tpasufinble OOCHINKH MOTYT OHTH OA-
HOCJHONHHBIMH HJH JBYXCAOHHLIMH, peXe
TpeXCcaORHBMH

Koxyxoprie GHABTPH yCTaHABJIHBAIOTCH B
CKBaXKHHAX OTPAaHWUEHHOrO nuaMerpa ¢ Mu-
HUMAJBHOH TOMIIHHONR 06CHINKH 35—50 MM,
OGchinKa He ROJKHa COAEPIKATh NLIJIEBATO-
FAMBHCTHIX TaCTHL]

T'pany/sioMeTpHueckuii cocTap TpaBus B
6nouHEX QHILTPAX NOAGHpPAeTCsi C yYETOM
N06aBOK LieM@Hra H BOJOLEeMEHTHOTO ¢ak-
TOpa WIH APYTHX BsKYyWHX NOJHEMEPHBIX
MaTepHaJoB

Kapracno-cTep:kueBLe H CHHPAJBHO-TIPO-
BOJIOUHBIE H TPyGIaThie QUILTPH C BOKO-
NPHEMBHMH TOBEPXHOCTIMH U3 IPOBOJIOKH,
HED/KaBeouwlel CTaaM W LITAMIOBAHHOTO
JIHCTA C HCHOJIL30BAHUEM MaTepHa/oB

OnopHble Kapkacsl Te Xe. Ipasufinas oG-
CHIIKQ BOKPYr KapKacoB YyAepIKHBaeTcs
NpOCTO# CTalbHON CeTKOH KBaJpaTHOro
nerenus 2X2 em uim 3X3 cm. Ilpu yer-
pOMCTBe KOXYXOB BO3MOXKHO NpHMEHEHHe
CETOK KBaJPATHOrO MJETEHHS H3 IOJNHCTH-
poJia, U3 LITaMIIOBAHHOM NJEHKH H3 BHHH-
JIACTA WM W3 MeTaJJHYecKoro JHcTa Toj-
wraoi 0,8—1 MM

Kapkach crepxuessie H TpyGuatne. Bao-
KH TpaBUfiHbIe U3 IOPHCTOrO GeToHa



4.7, PekoMeHRAUUM NO TPHMEHEHHIO DA3JNHYHEIX THIOB (HILTPOB
B 3aBHCHMOCTH OT I'MJADPOTE€OJIOTHICCKHX YCJAOBWI npHBefenst B TaG.a 19.

Ta6axuma 19

TIopoAbl BOXCHOCHLIX NJIaCTOB

Koncrpyxoun ¢puALTPOB

1. CRanbHEIE H NOJYCKAJbHEE
HEYCTOHYUBLIE TOPOJAH, lIe-
GeHHCTBIE M TaeYHHKOBHC
OTJIOXEHRHsE ¢ npeobaanalo-
niefl KPYOHOCTRIO yacTuy, 20—
100 MM (6osee 50 % mo mac-
ce)

2. Ipasuit, rpasenucTHil ne-
COK C mpeobiagalouieil Kpymn-
HOCTBIO YacTHIL OT 2 Jo 5 MM
(Gonee 50 Y mo macce)

3. Tleckn kpynubie ¢ mpeo6-
NaRaMAEM pasMepoM YacTHIL
1—2 M (Gonee 50 9% mo
Mmacce)

4, Tleckn cpemHesepHHUCTHE C
npeoGaagaiomed KpynHo-
creio gactun  0,25—0,50 mm
(6osee 50 Y% mo macce)

5. Tleckn MeNKO3epPHHCTHE €
npeofaajamouiell KPyNHOCTHIO
vacrny, 0,1—0,25 mM (GoJjee
50 9% mo Macce)

DunpTpH-KapKacsl (6e3  JOMOMHHTCIb-
Hofi  duARTpyOUIEH IOBEPXHACTH)
CTEPIXKHEBHe, CHHPaJbHO-NPOBOJIOYHLE,
Tpy6buaTHe c Kpyraoff H leJeBofi mep-
¢dopainnel, WITAMIOBAHHBIE H3 CTAJIbLHO-
FO JIHCTa TOJMIKEHOK 4 MM C aHTHKOp-
DO3HOHHHIM NOKPBITHEM

QuIbTPH  CTEpIKHEBLIE,  CHOHPAJbHO-
NPOBOJIOYHHIE M TPyO6UaThie C BOAONPH-
€MHOl NMOBEPXHOCTBIO H3 TIPOBOJOYHOH
OGMOTKH HJH IITAMIIOBAHHOIO JIHCTA H3
Hepkapelomed craad. QHIABTPH MITaM-
NOBAHHBEIE U3 CTAJHHOIO JHCTA TOJIIH-
HOM 4 MM C AHTHKODPO3HMOHHBIM IIO-
KPHITHEM

OUABTPH  CTEpPHHEBHE,  COHPAJbHO-
NPOBOJIOUHEE H TpyGuaThie ¢ BOJO-
NpHEMHOH NOBEPXHOCTBIO U3 NPOBOJOY-
HOH OOMOTKH, UITaMIOBaHHOTO JAHCTA
H CeTOK KBaJpaTHOIO NJETEHHS H3 He-
prkaBefolleli cTamu. PUIBLTPH HITAMIIO-
BAHHBIE H3 CTAJBHOTO JIMCTA TOJIIMEOH
4 MM C aHTHKOPPO3HOHHHBIM NOKDHITH-
eM

OHJLTPH  CTEPKHEBLIE, CHHpaJbHO-
NPOBOJIOUHEIE H TPy6dAThie ¢ BOXONpPH-
eMHOH HOBEPXHOCTBIO M3 NPOBOJOYHOH
06MOTKH, CE€TOK KBaApPaTHOIO NJeTeHHsd,
WITAMIOBAHHOTO JIHCTA M3 HEPIKABEIO-
Ilelf cTajJH ¢ MecYaHo-TpaBHAHOA 06-
CHINKOHR

QuibTPE  CTepXKHEBHE,  CNUpajbHO-
NPOBOJIOYHKEIE H TPybyaThle C BOZONPH-
eMHOHl TOBEPXHOCTBIO H3 NPOBOJOYHOM
OOMOTKH, CETOK TalyHHOTO NJeTeHus,
IITAMOOBAHHOTO JIHCTZ H3 HEpKaBelo-
meft craan ¢ ofHOCJAOHHOM HAHM ABYX-
CJIOHHOR mnecuaHO-rpaBHHHON OGCHUIKOH

Mpumeganusa: 1, Ilpy npumeHenun (UABTPOB HA CTEPIKHEBHIX
KapKacax CHHXAaeTCsd pacxox MeraJqana. CTep}KHeBb}e H CIHPaJbLHO-NIPO-
BOJIOUHBEIE (QUABTPH 06JaZA0T AYYUWIHMMH THAPABJHYECKHMH CBOHCTBaMU
H ofecniequBaOT Gogee spQeKTHRIYIO paboTy CKBaXHH NPH AJHTEIbHOH

SKCIJIyaTalHH B BOJaX HEYCTO]‘:IKIHBOI‘O XHMHYECKOT0 COCTaBa,

Korma

BO3HHKaET OMNAaCHOCTb 3apacTaHuda CbI'IJIprOB JKEJC3HCTRIMH U Kapéoﬂa'r-
BBIMH OTJICXKEHHUAMH, B DE3yaAbTaTe YEr0o YMEHBITAETCS NPOH3BOAUTENAL-
HOCTb CKBAXHUH. (DHJIprbI Ha CTepXHEBHX KapKacax pekoOMeHayercsa
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ITpodosscenue taba. 19

NPHMEHATh B CKBaXHHaAX IJyGHHOH A0 200 M. 2. ®HABTPH H3 cTaJbHBIX
Tpy6 IpeANOUYTHTE/NbHee NPHMEHATh NPH GOJBIIUX IIyGHHAX CKBAMKUH
(6onee 200 m). 3. PuALTPH lue/eBHE LITAMIOBAHHKIE H3 JIHCTA TOJLIMHOM
4 MM ¢ aHTHKOPPO3SHOHHEIM NOKpPHITHEM MOTYT yCTaHaB/HBATBHCH B CKBa-
xuHax ray6unoit go 100 M. 4. TIpuMeHeHHe ceTOK U3 JIATYHH Ha CTaJbHEIX
Kapkacax 6e3 aHTHKOPPO3HOHHOP 3alNTHl He peKOMeHJyeTcsl H3-3a BO3-
MOKHOCTH 3JIEKTPOXHMHUECKON KOPpPOo3uH. 5. IIpmMeHeHHe CETOK H HPO-
BOJIOKH H3 IPOCTBIX H OUHHKOBZHHEIX cTaseft B QHIAbTPAX, PACCUHTAHHEIX
Ha OJMTeqbHBIH CPOK SKCIMTyaTalMH, He momyckaercs. 6. BmouHsie GpHIbT-
PBI, KaK MpaBJIO, MPeAHA3HAYeHH JJsT 0T60pa HEGOJBIIOTO KOJHIECTBa
BOABL. 7. JlJisi aHTHKODPO3HOHHOH 3allUTH (HJABTPOB AONMYCTHMO IpHME-
HeHHe CJeAYIOUIMX BHJOB NOKDHTH: MOJHM3THJIEHOBHX; MAaJEBBIX; STH-
HOJIEBBIX; DE3HHOBHIX Ha OCHOBe XKHAKHX HaUPHTOB; NepXJOPBHHH/OBHIX;
KpPEMHHHOPraHHYeCKHUX.

TMop6op n pacuer PuALTPOB

4.8, KoHerpykuusa B pasMepH QHABTPA NPHEHMAKIOTCA B 3aBUCHMOCTH
OT [HAPOre0JIOTHUECKHX YCJIOBUH, AeGHTA H peXXHMa SKCIUTyaTaluH C yue-
ToM Tpe6GoBaHuil m. 4.4.

4.9, TIpounocTHLIE NOKa3aTesH, XapakTepHU3yioniue CTATHUECKYIO yC-
TORYABOCT (PHABTPOB ¥ ONPENEJSIONIHe TIPELeSbHO BOSMOKHYIO ITyGHHY
UX YCTAHOBKH, YKa3HBAIOTCA B COOTBETCTBYIOLIMX TEXHHUIECKHX YCJIOBH-
AX 33BOJAOB-H3TOTOBHTEMEH.

4.10. CreneHs XHMHYECKOH KOPPO3UH (HJIBTPOB 3aBHCHT OT COAep-
¥KaHuusg B BOJE HEKOTOPHIX KOMIOHEHTOB, OGYCJIOB/IHBAIOIINX PacTBOPEHHE
merasnoB. Taxumu komnodentamu siBasgorcs CO,y O HoS, HCI, HySO;.
Ilpu kanTaxe BOA HUTHLEBOrO KauecTBa ¢ HeGoJblIOf MHHepasH3anued
BO3MOXHOCTh KOPPO3HH 3a CUET HaPYINeHHS YIVIEKHCJOTHOTO PABHOBecHS
MOXHO IPOTHO3WPOBATh, HCIOJL3YH HOKaszaTens Puanepa— Ri,

Ri = 2pH, — pH, (1)
rie pHs;— 1moxasartenb BOILOPOAHHIX HOHOB, OTBEUAIOMUIl DPaBHOBECHO-
My COJEPHAHHIO B BOJe YIVIEKHC/BIX COeIHHEHHI,

[Ipr Ri<9 poxa xoppos3uoHHas, ecan 7<Ri<(9, TO BO3IMOXKHO pas-
BHTHE TIPOLECCOB KOpposuu ¢ Magodl ckopoctblo, [Ipn Ri<7 Boma ckioH-
Ha K BBIIEJCHHIO KOJbMaTHpYyIOIHX o0pasoBaHuil, DPUALTPE H3 HH3KO-
YTJIEDOJHCTOR CTanH Ge3 aHTHKOPPO3HOHHBIX NOKDHITHA NMPUMEHHUMBI TIPH
Ri=7—8, npH HaAHYWH B KOHCTPYKUHH JATYHHLIX MaTePHAJOB CJeAyer
HMeTh B BHAY, YTO ONTHMAaJsbHAs 061acTh HX IPHMEHEHHS HAXOLHTCA NPH
Ri=6,5—8,5; mepXKaBelomas CTajb XapaKTePH3YETCS! MaKCHMAaJbHOH ycC-
TOHYHBOCTBIO ¥ NMpHMeHuMa jaxke npu Ri=12-15,

Tlpn xamnTake CKBa:KMHAMH INIOJ3EMHBIX BOJ, COAEPIKAUHX CEPOBO-
LODOA, CKOPOCTb KOPPO3WH CTAaNbLHHIX BOJAONONBLEMHHX ¥ OGCAAHHX TPY6
MOXET AOCTHraTh SHAYHTENBHBIX BeJHYHH —8—10 MM/rog, mosToMy
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B STHX CJy9asAX 06GSA3aTeNbHO RDPHMEHEHHE AHTHKOPPOSHOHHHX KOHCTDYK-
ik

DneKTPOXHMHUIECKYIO KODPO3HIO CEAYeT NpelOTBPamaTh, HCNOIB3Y S
B KOHCTPYKUHH GHJIBTPOB MeTadbl ¢ OJIMSKHMH S/MCKTPOAHHIMH NOTEH-
HanamMy.

Ecap B nponecce SKCIIyaTalHu CKBaXXHH BO3MOMHO MPHBJETEHHe
TPYHTOBEIX BOJ ¢ 3a60JIOYEHHHIX YYaCTKOB, C/JCAyeT YYHTHBATh HauGo-
nee BeposTHOE yMeHbieprHe Beauunnn pH or6upaemuix Box B yBenHye-
Hue woHmentpauuu HpS, uro cnocoGerByer 6osiee HHTEHCHBHOMY HPOSB-
JICHHI0 KODPO3HOHHEIX CBOHACTB NOA3EMHBIX BOX.

4.11, Ouamerp QuanTpa-KapKaca yCTAHABAUBAETCH HCXOAR H3 TPO-
eKTHOro RebuTa CKBAXKHHE, NapaMeTpOB BOAOMOABEMHOT0 OGOPYXOBaHHS
H C Y4€TOM BO3MOXKHOCTH ycTpoficTBa rpaBuitgolt oGennku, Io ycaosusam
peMOHTa CKBa)KMH MHHHMaJbHBIA AHaMeTp Kapkaca (QUABTPA cjeLyer
npHHUMATh He MeHee 100—150 mMM. CropocTh ABHiKEHHA BOAH B BOJZO-
NoABeMHLIX TPy6ax me AOJKHA npeBenuats 1,5—2 mfe.

4.12. {nuna ¢uabTpa B OZHOPOAHBLIX BOROHOCHHIX NJACTax MoMI-
HocThio M=10—15 M npunumaercs papHoRt 0,8—0,9 m (duabTp Honxen
ycTaraBJHBaTLCA Ha paccrosHuu He menee 0,5—1 M oT KpoBJH M T1O-
JOUIBH RJACTA).

IIpu mommocty m>10—15 M anuma buiastpa onpefensercss B 3a-
BHCHMOCTH OT [POM3BOJHTENLHOCTH CKBAKHH, H3MEHEHHS BOAONPOHHIAe-
MOCTH NOPOA W FHAPOXMMHYECKHX YCJOBHA.

TeopeTnueckn B OAHOPOIHEIX NJIACTAX BEJHYMHA THAPABJIUYECKHX ITO-
Teps B GuUAbTPE pacTeT [0 ONPefeNeHHBIX MPelesioB, M MPH HEKOTOPHIX
COOTHOIIEHHAX pasMepoB ¢uabTpa (€ro AMamerpa, AJHHB, CKBAKHOCTH)
THADABJHYECKHE TOTEPH # UPHTOK K CKBaXKUHE MOJIKHE OCTABAThCA MO-
CTOAHHBIMH,

Tem me Memnee B peasbHBIX YCAOBUSIX, YUHTHIBAA HEOLHOPOAHOCTb
BOJZOHOCHOTO TOPH30HTa H BO3MOMKEOCTb HHTEHCHBHOTO XHMHYECKOTO
sapacranusa (GHUILTPOB, CNEAYET YBeJHYHBATh AJHHY H pa3Mepnl OTBEp-
crufi ¢guaprpon. [lpu aToM B nmepByro ouepels OHALTPH AOJIKHH yCTa-
HABJHBATLCS B HauGo/iee BONONDOHHUAEMBIX 30HAX BOAOHOCHOIO TIOpH-
30HTA,

B GesHanopHelX BOJXOHOCHBIX TOPH3OHTaX AJHHA (QUILTPpa Ofpese-
JISETCH ¢ YYETOM ITOHHIKSHHS AMHAMHYECKOro YPOBHA B CKBaXKHHE: B 3TOM
cy4se MOUIHOCTb Mmshe—So/2, rie h.— mepBoHauanbHad MOLIHOCTDH
6e3HanopHOro TOPH30HTA; Sy — MPOEKTHOe NOHHIEHHE YPOBHS B CKBa-
KHHe.

4.13. TIpn BoiGope Thna GuabTpa A1 060PYAOBAHHS CKBAXKHHB He-
06X0AHMO HCXOAHTbL H3 MNPUMEHEHHS KOHCTPYKNHH, KO3(@UIHEHT BO-
HONPOHHIAEMOCTH KOTOpPOf paBeH HJH npestlmaer Koahduiuest BOAO-
[POHHNZEMOCTH BOLOHOCHLIX JIODON MM TPaBHEHBIX OOCHIIOK, KOHTaKTH-
pyleuux ¢ ¢uapTpoM. Haunbosee npeAnoOITHTENbHO HCNOAB30BaHHe (DHIb-
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Punc. 10, HsMeHcHHe NPOHHIAEMOCTR Prc, 11. Tpadur pas onpepenenng
PasAHYHNX DPHALTPOB OT CKBAXHOCTH cOCTaBa rpaBuiinoR oGcHnky
1 -—— KapKacHO-CTePXKHEBOro; 2 -- Hpo- I — KpUBBIE 3epHOBOTO cOCTaBa MHECe
BOJIOYHOrO Ha TpyGuaToM Kapkace; KOB; 2 — KpDHBast XapaKTEpHOro JHa+
3 —~ ¢ MOCTOOGDasHBIMH OTBEPCTHAMH} MeTpa

4—C BOLOUPHEMHON MOBEPXHOCTBIO
U3 HITAMIIOBaHHOTO JIHCTA; 5 — ¢ CeTe
KOii ranyHHOro NJIeTeHHS

TpoB-KapkacoB. CpaBHHTEJbHbHE HaHHHE O NPOHHLAEMOCTH Pa3JHYHHX
¢uapTpoB npusesensl Ha puc. 10. Koaddunuerr BoAONpOHHNZEMOCTH
KapKacHO-CTepKHEBHX (DHABTPOB HaMengercsa oT 1,6 mo 2,18 em/c, mpo-
BOJMOYHBIX KOHCTpYKuu#i na TpyGuaroM kapkace—or 0,42 ao 1,8 cm/e,
¢uabTPa ¢ BOJONDPHEMHON MOBEPXHOCTBIO M3 IMITAMIIOBAHHOIO JHCTA ~=
or 0,23 no 0,52 cm/c, ceTqaTHX (QHJABTPOB C CETKOR radyHHOro nJjere-
pus — ot 0,08 mo 0,37 cm/c.

OuALTPALHOHHEIE XapaKTePUCTHKH  CYLIECTBEHHO YXyAWamTcs
B GJIOUHHIX KOHCTPYKIHSIX M NPH YCJIOXHEHHH BOJONPHEMHOHR NOBEPXHO-
ctu. Besmuuna xosdduusenTa BOAONPOHALLAEMOCTH HOBHIX MOAH(DHKALHI
PEKOMEH/IOBAHHEIX (HILTPOB YCTAaHABAMBAETCS HHAMKATODHHIM METOJAOM.

4.14, PasMep npoXoJHBX OTBepcTHAl (HJIBTPA HA3HAUAIOT C YIETOM
IpaHyJOMeTPHYECKOTG COCTaBa [OpPOJA, CJaraliiHX BOAOHOCHBI TOpH-
80HT, H COOTBETCTBYIOUIErO pa3Mepa uacTuu rpaBuifinoli o6eninku. Jlas
nox6opa pasMepa OTBEpPCTHH (HJILTPOB PEKOMEHAYIOTCA CAEAYIOIIHE M-
nupHYeckue cootrHowerusa (rabm 20).

4.15. Pasmeps NpPOXOLHBIX OTBepCTHi (HJBTPOB NpPH yCTpOHCTBe
rpaBufiHON OGCHINKH AOJKHH NPUHHMATLCA PAaBHEIMH CPeHEMY AuaMerT-
py uactuy, cios o6chinky ds, NTPHMBIKAIOMIEr0 K CTEHKaM GuabTpa.

OcnoBrniM TpeboBanueM K moi6opy rpasuiiHbIX OGCHIIOK SABJAETCH
obecneucnne cyddosHonHOH YCTOAYMBOCTH HOPOJA B IIPHCKBAX(HHHON 30+
He NpPH COXPaHEHHH OTHOCHTEJNBHO HEGOJBIINX KOHTAKTHHIX NOTeph Ha-
nopa.

Ilpu nonGope rpaBuitHOro GRALTPAa B OTHOCHTEJBHO OLHODOAHHX
rpyurax (Ka<5) ROJMKHO BHAEPKHBATHLCI COOTHOLIEHHE
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Ta6nuuwa 20

PexoMeHAlyeMble pasMepn! OTBepCcTHR (DHILTPOB
DHALTP B OJHOPOAHBIX NOPO- | B HEOAHOPOAHBIX NOPOZRAX

Aax KH <2 KH b
C gpyraoft nepdopauneh 2,6—34d;, 3—4 ds,
Ceryarbifi 1,5—2dj5q 2—2,5ds,
C wenesof nepdopauuei 1,25—1 dg, 1,5—2d5,
IIpoBosounnl# 1,25 dg, 1,5ds,

des

Npuvenanuas: 1. Kuy= ;,— ; dso, deo, dig— pa3MepHl YaCTHI,
10

MEHBIIE KOTOPHX B BOJOHOCHOM NJacTe COAEPIKHTCS COOTBETCTBeHHO 10,
50 u 60 % (ompepmensiercst 0 rpaHKy I'paHyJOMETPHIECKOIO COCTABA).
2. Menbune 3HauyeHHA uHCACHHHX KodhduiuenToB mpu dsy OTHOCATCS
K MEJKO3ePHHCTHM NOPOZaM, GOJbIUAE — K KPYHHO3EDHHCTHIM.

Dyyldgy ~ 8— 12, (2)

rae ds u Djsp— cpennufi Anamerp 9acTHL, COOTBETCTBEHHO BOMLOHOCHBIX
NOPOL H MaTepyuaja OGCHINKH.

Has mopBopa pasMepa uacThi OOCHIIKH B cyulecTBeHHO cyhdosu-
OHHBIX IOPOZAX, MPH 3HAUYUTENBHOH HX HEOJHOPOAHOCTH (Ku<(B) MOXK-
HO NOJB30BaThcs JAuarpammoBt puc, 11. Pacuernyio BequuuHy cpepnero
auaMeTpa OGCHINEH MOJNYYaloT YMHOMXKEHWeM Ha O HafijeHHo# mo rpadm-
Ky BEJIHUMHBI XapakTEPHOTO AuaMerpa (Ha mepecedeHHH C KPHBOH 3epHo-
BOIrO COCTaBa).

Hanpumep, Touke A Ha puc. 11 Ha nepeceueHHHM KpHBROH TrpaHyJIo-
MeTPHUYeCKOTo COCTaBa BOJOHOCHBIX TOPOL C KPHBOH XapakTepHOro XHa-
MeTpa (OYHKTHPHAA JHHUA) COOTBETCTBYET pacueTHbHl AuaMeTp 2,6 MM.
CuenoBartenbHo, Dsg rpaBust ofchinkn Gymer 2,6)X5==18 mm.

ITog6op MexaHHYeCKOro cOCTaBa MaTepyaJa NPH YCTPOHCTBE ABYX-
H TPeXCJOHHBEIX IDaBHAHBIX OOCHINOK (HJABTPOB HARJEKHT NMPOU3BOJAHTH
no coornomennio Diy/D}) =4—6, rae Dy n D}, — cpennne anamerpu
YaCTHI, MaTepHaNa COCeJHHX CNOeB OGCHNKH.

4.16, Matepuas OGCHNKH NOJXKen GHTbh OAHOPOAHBIM. Bo Becex cay-
4afix KOJMHYECTBO HaCTHL MaKCHMAJbHOTO M MHHHMAJBHOIO JHaMerpa
B cocTaBe OOCHIKH He JOJIKHO npeBnimaTe 10 %.

OnruManapHad ToJluurHA OGCHIKYM A0JKHa coctaBiaats 150—200 mm,
MuHEMaJbHYIO e¢ BeJHUYHHY CJAeAyeT BbIOHDATb B 32BUCHMOCTH OT pas-
Mepa 3epeH rpasusa 4 mecka (rta6n. 20a),
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Ta6nuwma 20a

PasMep sepell 06CHTIKY, MM Ilo 4 4—12 12--35

TommupHa enoa o6cknKY, MM 60 70 80

B cKBaXHMEAX ¢ MHOTOCJOHHOH OGCHLINKOH TOMIIMHA CJOS H3 MEJKO-
ro rpaBus (Mecka) He AOJXKHA NPHHEMATbCH MeHblIe TOJIMMHBI OMOPHOrO
caosl rpasus, IIpuMenenne A5 rpaBuiiEbiX GHILTPOB FPaBHA HEOAHOPOA-
HOrO COCTaBa HeLe/ eco00pasHo H3-3a CYLIECTBEHHOTO pAacC/AOEHHS e€ro
B IpOLECCe 3aCHINKH,

[Ipumeuanye MarepHasn, HCHOIb3YeMBI AJisi TPaBHABBIX (HIbLT-
pOB, JOAXKEH OLITh HE3arpsA3HEHHLIM, He COAEPKATb TJMHACTHIX, NLUieBa-
THIX YACTHL H GHTb HaZEXHBIM B CAHHTAPHOM OTHOIUGHHH.

5. TMOAPOTEOJIOTUYECKHE PACYETH BOAO3ABOPHBIX
CKBA)XHH M WWAXTHBIX KOJIOAUEB

O0mue noJsoxenus

5.1, OcHOBHEIMM 3ajfauaMi THIPOreOJOrHYECKHX pacueToB BOLO34-
GODHBIX CKBAa’sKHH H UIAXTHBIX KOJOALEB ABJSIOTCH:

a) ofnpepenenue Ae6HTa CKBaXKHH ¥ KOJOAUEB M IOHHIKEHHA yPOBHA
MOA3EMHBIX BOJZ B TPOLECCE KCMAyaTalMH BOA03a00PHOTO COODPYKEHHS;

6) olleHKa BO3MOXKHOIO BJIHSIHHS NaHHOrO BOJ03ab0opa HA Cyllect-
ByIOlLlHe HJH HaMeuaeMble K CTPOHTE/NbCTBY BOJA03a6OpH Ha APYruX yua-
CTKaXx;

B) OLEHKa BJHSHHS NPOEKTHPYEMOIO BOA03a00Da Ha OKPYKAIUIYIO
OPHPOAHYI0 O0GCTAHOBKY (NMOBEPXHOCTHEHIl CTOK, PACTHTENBHOCTb H Ip.).

OnHOBPEMEHHO C PeIIEHHEM STHX 32334 HA OCHOBE THADOIEOJOTHYE-
CKHX DacyeTOB YTOUHAIOT CXEMY DacnoJoXseHHs BOL03a0OpHBIX CKBaXKHH
H KOJIOJLEB, HX KOJHYCCTBO ¥ pasMepnl (riiyGuHY, IHaMeETp).

5.2, TIpu rHEApOreoJOTHUECKHX pacyeTaX BOA03abopoB OBHIYHO B Ka-
yecTBe HCXOAHOH BeJHUMHB NPHHHMaeTcs IebHT Q, COOTBETCTBYIOWMH
HpOEKTHPYEMOMY Bojonorpe6ieHHo. JlOBOJIBHO YacTo, OJHAKO, NPHXO-
JHATCSI ONpelessiTh MaKCHUMAJbHLIH NeOHT Quaxe, KOTOPHII MOXKeT ORITH
INOJIyie€H Ha paccMaTDUBaEMOM YHACTKE BOJOHOCHOro mJjacra HJH Ha
BCeil MIOUIAAN ero pacnmpocTpaHeHus. B 060HX caydasdx pacuieTaMH yCTas
HaBJAHMBAOTCA pPasMeppl BOJ03aBOPHOIO COODPYKEHHH, KOJIHYeCTBO, pac-
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f0J0XKeHne U NeOHTH CKBAaXKHWH ¥ KOJIOAUEB NPY 3aQaHHOM BPEMEHH 3KC-
nayaraguu H MAKCHMaJbHO JONYCTHUMBIX NOHHXEHUAX ypoBHA Snon-

I'naporeosiorudecKkne PAacueTH BBIIOJHSIOTCS OOHIYHO IS HECKOJ/b-
KHX BapHAHTOB PACIOJOXeHHR BOA03a00pOB, O KOTOPHIM HPOU3BOASTCA
TeXHHKO-9KOHOMHYECKOE CONOCTaBJACHHe X BHIGOP ONTHMAJBHOH CXEMHI
Bojo3abopa.

Bo Bcex BapnaHTax pacueTHbe NORUMKEHUS YPOBHSA CONOCTABJIAIOTCS
¢ AONYCTUMBIMH TOHHKEHHSIMHU.

IMpn Spacu>>Szon OpOEKTHPYEMEI Ne6HT BoJ03a60pa Ee MOXKET CUH-
TaThC obecneyeHHBIM. B 3TOM cayyae HeOGXOAMMO YBEJHUHTH HHCJAQ
CKBaXHH (KOJNOJIEB), YMeHBUIUB JeGHT KamJOH u3 HHUX, HIH pacnpefe-
JIHTh HX Ha O0JblUeH NJIouamn,

Hpu Spacu<<Szon HeGHT Bon03aGopa MOMKET GHITb yBEJHYEH, a €CaH
B 3TOM HeT HaAOOHOCTH, TO MOXeT OLITb COKPAaIleHO KOJIMYeCTBO
CKBaXKMH (KOJNIOANEB) M YMEHBHIEHO PACCTOSHHE MEXAY HHMH.

IIpuGnykeHHo BeJHYMHA AONYCTHMOrO MOHHIMKEHHS YPOBHA MOMKET
OoiTh ompefesena CACHYIOUEM 06pa3oM:

AAs Ge3HANOPHEIX BOA

Snon & (0,5 + 0,7) he — Ahyy o — Mg, (3)
I HANOPHBIX BOX
Stion = He—[(0,3 < 0,5) m -}~ AHyy - AHg], 4

rAe he u He — COOTBETCTBEHHO MEepBOHAYagbHAasA rayGHHa BOAB 10
Bofoynopa (B Ge3HAMOPHBIX IJIacTaX) M HAINOP Haj MOXOMIBOM TOpPH30H-
Ta (B HAanmopHbiX njaacrax); Ahsse B AHgac — MakcHManbHAs IayOHua
NOTPYKEHNS Hacoca (HHMKHeEHl ero KPOMKH) MOX AHHAMHYECKHH YDOBEHb
BoAn B ckBaxnHe; Ahy u AHg — IOTepH Hamopa Ha BXOAE B CKBaXH-
Hy; 7 — MOILHOCTb HANOPHOFO NJacTa.

T'maporeosorndeckie pacueTl BOJ0326GOPHHIX COOPYKEHHH MOryT
OHTb CHeJaHBl IPH TOH HJIM HHOHN CTeNeHHU CXeMaTH3alHH TI'HIPOreoJioru-
4ecKol OOCTAaHOBKH Pa3/HYHEIMH METOJaMH, UCNOJNb3YEMEIMH NDH OLEeHKe
3aI1aCOB NOJ3EMHBIX BOJ, 2 HMEHHO: 'MAPOIHHAMHYECKHMH, FHIpaBJHyec-
KuMH, 6aZlaHCOBLIMH, THAPOIEOJIOTHYECKON aHAJNOTHH, a TaKxke KOMOHHH-
PCBaHHBLIMH.

FugpoaunamMudeckue MeTOAB pacyeToB Bo0J03a60pOB OCHOBAHLI Ha
AHAJUTHYECKOM MJIM UYHCJICHHOM DeIUeHMH KPaeBbX 3ajay TeopHH (Oujb-
Tpallyd NoA3eMHLX BOA. COOTBETCTBEHHO OHHM NOAPA3Je/AIOTCH HA aHa-
JUTHYECKHE MeTOAL H MeTOAH MOJAEJIUPOBAHUS HA aHaJjoroseix (ABM),
97eKTpOoHELIX HudpoBex (2BM) man rubpunenx (ALIBM) BHUHCANTEDb-
HHiX Mamwupax. IIpH AOCTaTOYHO NPOCTBIX THAPOTEOJOTHUECKUX YCJIOBH-
ax (oZHOpOAHBIe (QHIBTPALUHCHHEIE H €MKOCTHBIE CBOHCTBA, NpIMOJMHEH-
Hple TPAaHHOBl BOJOHOCHHIX [JI2CTOB, HeH3Medsiomuecsl YCJAOBHH Ha
rpaHuiiax) Leaecoo0pasHee BCEro NPHMEHATh AHAJAHTHICCKHE METOJMI,
ofiecneuHBalOIHe JOCTaTOUHYIO AJS pelleHHs NPpaKTHYeCKHX 3374aY TOoY-

HOCTDb,
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B c/0XHBIX THAPOTEOJOTHYECKUX YCJAOBHAX, XaPaKTepU3YIOMuXCS
CYIieCTBEHHOM HEeOJHODOJAHOCTHIO THAPOTE€0JOrHYECKHX NIapaMeTpoB, CJI0Ks
Hofl koHbHrypanuell rpaHul, mJacTa H KOHTYPOB HEKOHIMIHMOHHHX BOJ,
H3MeHSOIUMHUCS BO BpeMeHH HCTOUHMKAMH (opMHPOBAHHSA SKCHJyaTallH«
OHHBIX 3a114COB, HAJHYHEM HECKOJbLKHX B3aHMOCBA3AHHBIX BOROHOCHBIX I'0O-
PH3OHTOB, & TakXke NPH 3HATATEJHHOM KOJHYECTBE NPOEKTHPYEMEIX BO-
R03a60poB u GOJBHIOM yYHCJe BAaPHAHTOB UX pasMelieHHA CASAYeT MpH-
MEHATH METOLB! MOJEHPOBAHUSL.

TuapasjHuecKHe METOXBl 3aKJ0Yal0OTCq B ONpele/eHUH DACUYETHOTO
Jebuta BOZo3abopa MM NPOTHO3HHIX NOHHIKEHHH YDOBHefl B CKBaXKH«
HaX II0 SMIIHPHYECKUM [AAaHHBIM, HENOCPeJICTBEHHO TOJYUeHHHIM B MpO-
1ecce [POBeJEHNA ONBEITA H KOMIJIEKCHO YUHTHIBAIOULUM BJHSHHE Pa3JjHy-
HEIX (PaKTOPOB, ONPEAEJSIOMHX PeXUM paboTs Bofo3abopa.

BanadcoBsli MeTOLZ NPHAMERAESTCS NPH ONpeleNeHHH BEAMYHHEI ¢pa-
60TKM eCTeCTBEHHBIX 3a7acOoB NOJ3eMHBIX BOJ, a TaKKe YaCTHYHOTO HJR
TOJIHOTO MepexBaTa BOA03a6OpPOM PacXoja eCTEeCTREHHOTO HOTOKAa U IIPH-
BJeKaeMBIX HCTOUHHKOB TnuTaBuA. DamancoBelfi Meroh sBasfercs npub-
JIHXKEHHBIM METOJOM pacyeTa, HOTOMY OH HCNOJb3yercs, I'JIaBHbIM 006-
P230M, KaK AONOJNHHTEJAbHEA B COUETAHHM ¢ PHADOJAMHAMHYECKHM U THA-
paBJMYeCKUM METOAAMH.

MeTOX T'HAPOTeOJOrHYecKON aHAJIOTHH 3aKJI0UaeTCH B ONpeleleHHH
MOAY/S SKCIJIYATAUHOHHLEIX 3amacoB (HAH OTHAENLHBLIX €ro COCTaBJSAIO-
LIuxX) OUEHHBAEMOro BOJOHOCHOTO TODH30HTA, YCT2HABJIMBAEMOro B npe-
Jesax Haubosee H3YUEHHHX YYacTKOB MO XaHHLHIM JeTasbHHIX Da3Be-
ROUHEX paBoT HJIM SKCcnayaTamuH JOeHCTBYIOLIMX BoJo3abopoB. Meron
OCHOBaH Ha IepeHOCe ZaHHHIX O DeXHMe 3KCINYaTAlHH NOA3EMHHX BOR
Ha yyacTkax EeACTBYIOIIHX BOA03a06OPOB Ha OUEHHBAEMBIE yYacTKH, Ha-
XOAfAlHeCd B aHAJOTHYHBIX YCJIOBHAX C SKCHNYaTHPYEMBIMH.

Bce ykazanHble MeTOAH DPAaCyeTOB NPOH3BOAUTENBHOCTH BOZ03a60-
pOB MOA3eMHBIX BOA HMEIOT CBOH JOCTOMHCTBA H HeZocTaTKd. Iloatomy
HHOTAA Leseco06pa3nblM SBASCTCH HPHMEHEHHE KOMGHHUPORAHHHIX Me-
TOJOB, T. €. COBMECTHOTrO HCNOJIb30BaHHS NPH pacyerax OZHOBPEMEHHO
HECKOJIbKUX METOJOB

OcuoBHLIE pacyersble 38BHCHMOCTH, IIONYYEHHbIE AHAJHTHYCCKHMHU
METO/AMH JJS OLEHKH NDOU3BORHMTENbHOCTH BOZLO03a0ODHBIX CRBAXKHH
H KOJOAUeB, paboTAIOUIHX B OTHOCHUTEJBHO NMPOCTHIX M HaHGOJee wacTo
BCTPEYalOUIHXCH THAPOTEOJOTHUECKHX YCJIOBHAX, HPUBENEHH MJIA:

a) RoJHH pek (IoJyorpanHueHHbe MJACTH C NPAMOJHEEHHBLIM KOH-
TYPOM NHUTAHHS M NAACTH-NOJOCH);

6) apTe3uaHCKuX 6accefiHOB (B YAaCTHOCTH, B HEOTPAHHUCHHHIX TO
NJIOIWAAH PACIPOCTPAHEHUS H3OJNMPOBAHHBIX H CJOHCTHX BOJOHOCHHIX
TODU3OHTAX);

B) OrpaHHUYEHHHIX [0 ILJIOWAZH DACOPOCTPAHEHUS MJACTOB (4JS He-
KOTOPHIX CXeM SaKkpHTHX H MOJy3aKDBITHIX BOJOHOCHBIX CTPYKTYP).
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AnannTHuecKHe pelleHHs AJig pacueTa BONO32a6OPOR B Gonlee CJOMK-
BHIX NPHPOAHHX YCJOBHMAX NPHBeAeBH B DAde CICHHANBHHIX MOHOTpa-
¢uit u cratefr. [Ipr BecbMa CHOXHBIX NPHPOAHBIX YCJIOBHSX HJIH HEAOCTA-
TOYHO NOJIHOW THAPOreoJOrm4eckofi HHGOPMAUHM CJACAYET TPHMEHHATH
IpyTHe MeTOAEl pacueTa (aHAJOroBOE HJH UHCJEHHOE MOJEJHUPOBaHHE,
THADABJHYECKHe MeTOLH H JD.).

5.3. O6mas pacuerHas 3aBHCHMOCTb JJf ONpeAe/eHHs] NOHHKEHHE
ypoBHe#l NoA3eMHBIX BOA B MOGOH TOYKE BOJIOHOCHOTO TMOPH30HTA MOXET
OHTb NpeAcTaBJeHa CaeLyouHM 06pasoM:

Bia GesHanopHHX BOAOHOCHBIX TOPHIOHTOB

S:/le—V’lZ~% R; (5)

ANl HANOPHLIX BOAOHOCHBIX NOPU30HTOB

Q

T onkm

S R. (6)

3neck Q — cymmapuuil ne6ut Bofoszabopa; k — kosddunnent GrabTpa-
IHH BOJOBMEIAIOMMX NOPOJ; Hl — MOLIHOCTb BOJOHOCHOTO TODH30HTA;
km — BoIONPOBOAHMOCTL BOLOHOCHOTO TODH30HTA; He ~— €CTECTBeHHAS
(o nauyasa OTKAaYKH) MOMIHOCTb FPYHTOBOrO IOTOKA; R ~— ruapasjnyec-
KO€ CONPOTHBJEHHE, 3aBHCSLIEe OT THIAPOTcOJIOTHIECKHX YCAOBHH H TH-
na BOA03a6OPHOr0 COOPYIKEHHS.

[Ipu onpesnenennn NOHHKeHHS YPOBHs MOA3EMHBIX BOJA HENOCPEACT-
BEHHO B CKBAXKHEE WM IAXTHOM KoJojue B dopmynax (5) u (6) cue-

JyeT npuHAMAaThb
R =Ry -+ L, )

rie Ro— 8HaueHHA TUAPAB/IMYECKOrO CONPOTHBJEHAS R B TOUKe pacrmo-
JOXEHHS CKBaXHHE (KOJOAHa); §— JONOJHUTENbHOE CONPOTHBJEHHE,
YUHTHBalOIlee (HJILTPALHOHHOE HECOBEPHIEHCTBO CKBAaXHHLI HJIH KOJOJ-
na; P=0Q¢/Q — ornomenne pacxoma paccMaTpuBaeMoll CcKBaxunn Q
K cyMMapHOMY pacxofy Boxosabopa Q.

Pacxoa BoR0326OPHOTO COOPYIKEHHA ONpefelserca M0 CAeAYIOWIHM
3aBHCUMOCTSM:

JJA Ge3HAaNOPHEIX BOJOHOCHBIX FOPH3OHTOB

7k Snon (21 — Snon) |

Q= : 8
Ry + B ®)
Ans Hanopnmx BOAOHOCHBIX I‘OpHsOHTOB
2nkmS;‘0H
= =20 9
Ry -+ BL ©

3nech Spom —— MAKCHMAJLHO JONYCTHMOE NOHMIKEHRE YPOBHA TOA3EM-
HEIX BOA,

VYxasanus 10 METOAHKE ONpeRejenda Beauwuun R, Ry Rauu
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Tabaunma 21

32pHcHMOCTH AJ51 pacdeTa BOA03A60OPOB B AOJMHAX PeK

& -
gm g é
‘:g— CXema mJlacta Conporusienue E‘ Conporusaenne %’ Jonosmurensuse KaHBELe
[E\{% mg mg
¥
X M . e
© < (3 — V 2 2
% ¥ - o 2x r=VY {x— x)*+y
% & WJ R=In-—~ (10) Rp=In r° (11) -
W ¥ o o=V (x+x)it g
&) % {
= ¥ 29}
Y < ™~ X
- gT J“ !n:—f,x<x0 (12) R0=ﬂ""?'+ I>@3+4)x
4 M = x
ngi) P - R = xo 1 1 / (1 3) n KOJHUYeCTBO
— — in CKBaXHUH
= Yo 1” ;0 X2 + n rgn




¢l

l<B3+4)x,
Tap = V(xo-—-—x)@ “i—:

Ro=g X Tt e
= 7 & 1R+ o, omp = V (x,+ ) +
& <t X M pn‘p Xlﬂ +_X T ———
IR ~ R=h T lay : ol as) Fyrt
kS ' - - - ! - 1 x5 — x|
: [’ I S T R, Xarets 5= + L
(=] 1 Z
L, - 1yl
+ nl ren y= [
=, Kt x
e
L
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£ <k o | ] T2 0,64 L sin 2\ r
% F 2 16) | Ry = In ————= | (17 L
g S h_:T_JE ~ X n ch2§-—-—c052(n—f~7~_)] (16) o=1In o (17 i oL’
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ITpodonsicenue Taba 21

3aBUCHMOCTH JJisi pacuera BOJ03200POB B JAOJHHAX peh

&
= o] A
§§ CxXeMa nJ1acT« ConpoTHBenHe g COOpOTHBJ EHHE % JIONOMHHTENABHEE JAHHBIC
o
g 28 28
1
¥ R=—X%
o X g o 2 Yy 9 mx
£ 2 %i =2 [ch E4-cos (1-1-A)) 97 Letg A ~ oL’ oL’
:% g — N ;X % In {[Ch e (n ) (18) | Ry = In d.27Lctghr | (1)
g ST+ 7 ]E n To 3 = —2%0
© 3 & y [chE - cos (M — l)]} 2L
[chE —cos (M — A)]
= o M
X
5 P > | 0 3,3x, r=V (x— %)+
S 21 Re R=In— (20) Ry=1In— (21) e
3 & X r 0 R 2 2
X ‘ K o=V +x)yty



BTa0M 21,23 u ap; § B dopmynax (8) u (9) nosxHa ompeLefsTbCS AT
cKkBaXHH (KoJoAues), paboraroli¥x Ha Hanbosee HArpyKEHHOM Y9acTKe
BoRo3abopa, rfic oxufaercs HaHGOJbIIEE NOHUKEHHE YPOBHS NOA3EMHLIX
BOIL.

Pacuern Geperoenix Bono3zaGopos (B ZOJIMHAX peK)

5.4, Bamue#ituM (axTOpPOM, ONpeeNsAOIINM YC/JIOBHA SKCIIyaTa-
uuH OeperoBLiX BoA03a6OpOB, ABJASETCS HAJHUYHE [HOCTOAHHBIX IOBEPXHO-
CTHBIX BOJIOTOKOB, C KOTOPHIMH T'HADABJHYECKH CBA3aHbl BOJOHOCHBIE TO-
PH30HTHL. biarosaps TOMy NPOM3BOLUTENBHOCTh GeperoBHX BOR03860-
poB ofecmeunBaeTcs, B OCHOBHOM, 32 CUeT HHQU/BTDAUUH DEHBIX BOJ
B SKCIWIyaTHpYeMHle BOJOHOCHBIE TOPH3OHTH [IpHB/CUEeHHE HOBEPXHOCT-
HOTO CTOKA NPHBORMT K GHICTPO# CTaGH/IH3aLHU YPOBHe!l MOJA3EMHEIX BOA
B CKBaXKHHaX GeperoBHIX BOA03a60POB

B rtabn 21 mpuBejeHH pacueTHEe 3aBHCHMOCTH JAJS ONpeAe/eHHSA
THAPARJIMYECKUX conmpoTuBiaeHuft R u R, npu pafoTe B0A03a6oOpoB pas-
JHYHOTO THIA BOJH3H COBEpIUEHHBIX PEK B YCJOBHSIX YCTaHOBUBILEHCH
ounprpauun [ToZ coBeplIeHHBIME B (GHJILTPAMHOHHOM OTHOWIEHHH peKa-
MH INIOHHMAIOTCHi TaKHe, B KOTOPHIX (HAbTpalHA NOBEPXHOCTHHIX BOJA
B BOJOHOCHHIl IJIacT 4Yepe3 PyCJOBble OTJOXKEHHS IPOHCXOAHT Oes cy-
IMeCTBEHHBIX IIOTEPh HANOpa H AehopMalHUH IOTOKA B NMOADYCJ0BOH 30He,
B CBA3H C YeM YDOBHH IOJ3eVHHIX H [OBEPXHOCTHBIX BOJ HA ypese DekH
TMPaKTHYECKH COBNALAIOT. K COBEPUIEHHEIM DEKAM MOXKHO OTHECTH DeKH
SHAYATeNbHON MHUPHHB (WHPpUHA 6GoJibllle MOIHOCTH BOJOHOCHOTO rOpH-
30HTA NOJ pYyCJOM pekH) 6e3 HJHCTOTO HJH KOJbMaTHPOBAHHOTO HOH-
HOTO CJIOd, NPENSTCTBYIONEro HHQHALTPAUHH PEYHHIX BOJ B BOJOHOCHLIE
TOPH3OHTHL. Yc/ioBHEIe o6o3HaueHHsT K (opMysnaM nmpubeleHsl B Tabua. 21.

UncnenHre sHauennst dynxumd f(x, ), Hcrosb3yemoil B opmyse 14
Taba. 21, naus B Taba. 22.

Ta6nuuwa 22

_ 3nauenns QynruuH i(;c, 7) npm s DaBHOM

* 0 1 2 | s | e 2,6

0 { 0,65 0,42 0,23 0,18 0,1
0,5 0,45 0,35 0,3 0,22 0,14 0,09

1 0,21 0,19 0,18 0,15 0,11 0,08
1,5 0,12 0,11 0,11 0,1 0,08 0,06

2 0,07 0,07 0,07 0,06 0,06 0,00
2,5 0,05 0,05 | 0,05 0,05 0,04 0,04

IpuBesennsie B 126y 21 3aBHCHMOCTH MOXHO HCIOJBb30BATH TaK-
Xe AJA pacyeTa HECKOJbKHMX B32UMOJefCTBYIOIIAX BOA03a60poB NIpH pas-
JHIHOM HX pacmojoxeHun B 3ToM ciayuae cymmapHOe NOHHIKEHHE YPOB«
Hf MOMHO HafiTH 1m0 dopmysam:
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Pnc. 12. Cxema K mpumepy pacuera

200

|
_.%Ak.
)
~

250w

PEKR
o
U
_._N N
50m " 30m

150M |

-

!

.
t"(/
kY

pif8: A 663HaHOprIX BOJIOHOCHBIX TOPH3OHTOB

n
2 M

SCYM = hy e — ZI (2he—S8,) S, (22)

1=

Aad HaHOPHbIX BOJAOHOCHBIX TOPH3OHTOB
1
Soyn = > St (23)
=1

rae S;— noHumeHue, 06YCAOBNEHHOE HeHCTBHEM OT/AeNbHOrO I-r0 BOJO-
sabopa (1=1, 2, .,n), n— obllee KoNHYECTBO BOLO3aGOPOB.

ITpumep pacuerc Bopnozabop COCTOMT H3 Tpex CKBaXWH, PacnoJo-
JKeHHe KOTOPBIX YKasaHo Ha puc, 12 Tpebyerca HaliTH NOHUXKeHHE YPOBHSA
BCAH B ckBamuHe 2 [le6uTh CKBaxKHH OAWHAKOBH M paBHH Q=
=2 Teic, M3/cyr. Beauunna BOAONPOBOAMMOCTH HANOPHOIO BOJOHOCHOTQ
ropusoHTa pasua km=>500 m?/cyr. Pamuyc ckpaxunn 2 ro=0,2 M, ckpa-
JKHHA COBeplleHHas,

Ofmee nowuKeH#e YpoBHA B CKBaxnHe 2 HaliieHo no ¢opwvyJe
(23), xotopasi B ZaHHOM cJayuae GYAeT HMETh BHJL

SCYM':SI +32+337
re S; u S;— cpeska ypoBis Ha CKBaXKHREe 2 COOTBETCTBEHHO OT CKBa-

JXHBH I U 3, S; — nosuxenue ypoBHd, 00yCJOBAEHHOE JeficTBHEM CKBa-
KHHE 2.

HaXOllHM COOTBETCTBYIOHIHE THAPABJHYECKHE COIDPOTHBJICHUA /4
cksaxuH I B 3 no dopmyse (10) raba 21:

n V(250 - 200)2 -I- 302
V(250 — 200)2 - 302
" V(250 -+ 150)2 - 502
V(250 — 150)2 - 502

R1='- :52,05;

R3= = 1)28;
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Iast ckBaxkuubl 2 — o dopmyae (11) raba. 21:
2.250

=7,82.
0,2

Rg-:ln

Orciona no dopmyne (6):
2000
= TN o 12 =nm 2’ =1, ;
St="Z3.q4.500 2B =13 m
2000
= ——————— T 8D =4 s
Se=33.14500 " /8 205
s 2000
7 2.3,14-500
CaenoBartesbuo,

Seym=1,3-+4,6-10,8=6,7 m.

1,28=10,8 M.

Pacuernt BoR03a00poB B apTe3aHCKUX
6acceifinax (HeorpaHHYeHHbIE MJIACTHI)

5.5. Ina apresuanckux GaccefiHOB XapaKTepHO 3T4KHOE CTPOEHHE
BOROHOCHOH ToJmu XOpPOWIO [POHUIAeMbie BOLOHOCHEIE OTJIOKCHHS ge-
pepyoTcs 31eCh € BOJOYNOPHBEIMH HJM CJ1a0ONPOHHLAEMHMH Da3iefbHbl-
Mu cA0AMH. B COOTBeTCTBHHM C 3THM MOXHO BHIEJNHTH CJejyiwoliye pac-
yeTHLEIE CXeMBl H30JHPOBAHHLlE, He OTPAHHYEHHLIE N0 IVIOMIaAM BOIOHOC-
Hble TOPU3OHTHI, CJIOHUCTHIE BOLOHOCHBIE TOPU3OHTEL

5 6. HM3ouupoBaHHbie HEOTPaHHYEHHEIE NJACTH XapakTEepH3YIOTC OT-
CYTCTBHEM BHEUIHHX HCTOYHHKOB NHTaHHA MOA3eMHHX Bod JeGuThm BO-
7103a60poB 00ecreuHBAIOT NPUTOKOM BOABL 34 CUET OCYLIEHHS BOJOHOC-
HLIX TIOPOA H cpabOTKH HANOPpOB NOJ3eMHHEIX BoA B cBA3M ¢ atuM npn
3KCNJyaTalHy BORO3aGOPHEIX COODY:KEeHHH AaXe B TedeHHe BecbMa AJH-
TEJLHOTO BDEMEHHM HVEeT MEeCTO HEeYCTAHOBHBLIasfcH (HAbTpauus, T. e.
YPOBHH NOA3EMHHIX BOJA NpH pafoTe B0J03a60OpOB HEMPEPHIBHO CHHIKA~
orest

Dkcnayartauns BoA03a60pOB B H30JHPOBAHHLIX HEOTPAHMYEHHHIX nJac-
Tax CONPOBOXKJAaeTca OOLIYHO 00pa3oBaHHeM OGIUMDHLIX BOPOHOK AEMpEC-
CHH, 3aXBaTHIBAIOWMX TJIOWAAM B JECSITKM U AaXKe COTHU KBAIPATHHIX
gkuioMeTpoB [Ipn NpoeKTHPOBAHHH BOA0326OPOB 3JeCh HEOGXONUMO YUH-
THBATH BO3MOKHOe BjHAHYe HAMEYaeMOro BOZOOTOOpA Ha CYIIECTBYIO-
e BOR03aG0OPHEE COODPYKEHUA

OcnoBHBEE pacueTHble 32BHCHMOCTH AJfl ONpefesieHHd THADABJIHYeC-
kux conporuBsenuii R H Ry npu paGote BoZ03a60pOB B H30MHPOBAHHHX
HEOrpaHHYEHHLIX mJjacTax NpHBejieRHl B Ta6a, 23

OGosnayenHs, HMCHOMb3yeMeie B Ta6a 23, JaHH Ha COOTBETCTBYIO
mux cxemax KpoMme TOro, HCHoMb3yoOTCs caefyoliHe oGo3naveHus: f—
BpeMsl, HA KOTOpPOE PACCYHTHIBAETCH NMOHHYKEHHE YPOBHS HOJ3EMHBIX BOJ;
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Tabauiua

23

3apHCHMOCTH AJI DacdeTa BOZO3a60POB B HAOJIHPOBAHHWX HEOI'DAHHYEHHWX IITACTax

CKBAXKHH

E§ Cxewa BoJl03a60pa Conporusaenne E‘ Conporusiense % JOTNOAHHTEAbHbIE JaHHLE
o,
g3 £2 £8
y
} X 1 2
@ — < 0,1
= . o» Tax Tan 4dat
§ > . R=In — (24) Ry=1In —— {(25) V-
— 2 2
5 \ 7 o X r= Xz + Y=
% 2 2
2 ¢ R =|nZ Tpa +
3 "~ é) = "Bt = ’ l Tap = V xyp -2
£ 3 L R=in—=%+f(xg) | (2) . ; (27) . ’
g s up — I 3(:- _ - U === =,
= = C%i%, +«n ! aryn ;YT
) v N~ KQIHYCCTRO




6.

<

2

= r 0 r

% R=ln—% (28) R (29) 1 <01
% - -1-—in R

é n nry

2 5

& r 1,65~ 2

2 R =In—2% 30 R, = In ——E2%. | (3] -

§ r ( ) 1] RH ( ) 4at <0,1




4 — KO3 PUIHEHT MbE30UPOBOLHOCTH nJjacTa, a=km/\; | -~— BOROOTHA.
a nopox; ren=15} af f(x; j) — GyHKUNSA, GACACHHHS SHAYEHHS KO
Topoit maum B Taba, 22.

5.7. Bce npuBelennsle 8 Ta6n 21—24 pacueTHHE 3aBHCHMOCTH CIPa.
BE1JUBH NPYW NOCTOSAHHOM pacxofe BOA03aGOPHHZ coopyxXenudt, B cury-
yae ecan RZeGAT BoAo3afopa H3MEHAETCH BO BPEMEHH, CJejyeT MpPeACTa-
BUTh JefiCTBUTEAbHEE rpaduk uaMeHeHHs pacxofa BoJ03abopa CTYMNeH-
varoli JuHuefi. Torga noHWIKEHHS YPOBHA NOJ3eMHHLIX BOJA HAXOAATCH 00
¢dopMynaMm, ykasandHblM B TaG/HLax, B KOTOPHX Beiudquila { npHHHMAZ-
eTcsi paBHOH HauaJLBOMY SHAadYeHHI0 fnefura Bomosabopa Q), a BMEcCTO

TUADPABANYECKOrO CONPOTHBJCHHS NOJCTaBJSeTCa BeJHUHH2 R, pasHas:

k
R=2 PRt —1p), (32)

f=1
rae R(t—t;) — rua)aBauueckoe CONpPOTHBJEHHE NPU MOCTOSHHOM PACXO-
e (cM. Taba. 23), goTOpOE onpeAenseTcd Ha MOMEHT BpeMeHH (f—i;);
t; — BpeMs Hauaaa peficTBHA f-H CTYNeHH; j-— HOMep CTYUHEHH C [0
CTOSIHHBIM Cpe/lHUM 3HauyeHHeM pacxojia Bolo3abopa:

&

k — xoJmuecTBO BHIIENEHHHX CTyNeHell HaMenenus jaebura Bomoszabopa.

N 61=ls

5.8. Pacuer noHHXeHHA YpPOBHS B mJacre (PH 3aAaHHOM NOCTOAH-
HOM ypoBHe Ha BOJ03a6ope npy [KOCTATOYHO GOMBUIOM BpeMeHd

(at/rg >500; ro~— pasmepn Bozxozalopa B niaHe) OPUGIUKEHHO MOKET
OuTe NpOBEAEH MO caeAylomuM QopMyaam:

QU  dawkm S,
o Q(t)——'—‘*—Ro

3zech R -—ruppaBiHueckoe COTNPOTHBJCHHE BOJ03a060pa NPE NOCTOSHs
HOM pacxore; Ry — sSHaueHHE STOr0 CONPOTHBJEHHS B TOUKe pacHoJio-
Kenusl BOJAo3abopa; Q(f) — H3MEHSIOWHACA BO BPEMEHH pacxoi BOJO-
sabopa; Sp— sagaHHOe NOHUXKEHHE YPORHA Ha Boxo3abope.

S = . (33)

IMonnxenus ypoBHS OpH AEHCTBHY HECKOJbKUX BOLO3aGOPOB HAXO«
LATCA [0 PeKOMeHZAuHuaAM, u3NOXKeHHHIM B 0. 5.4, popmyas (22) u (23).

5.9. B caodcThiX BOZOHOCHBIX mjacTaxX (OPMHEPOBAHHE 3aMACOB NMOA-
3eMHBIX BOJ IPOHCXOAHT MOJ BJHAHUEM NepeTeKaHHus NOL3EMHHX BOR
B 9KCIVIyaTHPYEMEIH TOPU30HT H3 COCENHHX NHUTAIOUIMX IJACTOB 4epes
cn1aGonpoHHIIaeMBle pasie/pHEIE CJOM B KPOBJE HJIH NOJOMSBE TOPH3OH-
Ta. Pexum paGotsl BoRo3abopa B o6lueM caydae HEYCTAHOBUBUIHACA, HO
npy GosbliuX samacax BOAR B NUTAIOLIUX TAACTAaX H URTEHCHBHOM Nepe-
TekaHMH NOHUMEHUSt YPOBHel Ha Box03a6ope MOTyT CTaGHAM3HPOBATHLCH.

OcHoBHHE pacuerHble 2aBHCHMOCTH AJS ONpPelefeHHs THADABIAAUEC:
Kux conportuBJenult R u Ry npuBefeHst B tabn. 24, @Popmyan (34)
B (35) Tabn B4 oTHOCSTCH K CAy4ao, KOTA3 BepXHuil CJI0OH HMeeT BeChe
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Ma cnabyio mpoHHmaeMoctTh (ko< k), CONEPKHT BOAHW ¢o0 CBOGOMHON
NOBEPXHOCTBIO U O6/ajlaeT 3HaUHTeNLHOH Bojooraaded (u>»u*). Huwx-
Byl SKCIIyaTHPyeMBLili ILIacT CJO0XEH XODOIIO NPOHHNAEMHMH MOpOAa-
mi. Takag cxeMa xapaktepHa AJis HerMyOOKO 32/1eTAIONIMX apTesuaHCKHX
BOJOHOCHEIX MJIACTOB.

B cxeme TpeXCAOZHOH TOJE SKCHAYATHPYeMBIH WAACT rHAPAB/IH-
YeCKH CBSI3aH C COCEJHHM NUTAIOUIAM BOAOHOCHHM TOPDH3OHTOM C mapa-
merpaMu (Rm)n U Pn. DTa CBA3b OCYIIECTBASIETCS IIYTEM NEPCTEKAaHH:
MOA3eMHEIX BOA H3 NHUTAONIErO NAacTa B SKCHNyaTUDYEeMEl gepes pas-
RenbHBIR COf ¢ nmapamerpaMu ky, mo. Ecag 0pm 5TOM HOHHIKEHHS YPOB-
HA BOJAB! B MHTAIOHIEM BOAOHOCHOM rOpu3oHTe HepeyikH (S=0), To mno
HCTEUEHHE HEKOTODOr0 BDeMeHH (HJABTPauMs NMOA3EMHHIX BOJ K BOAO3a-
60py mnpuoGperaer ycranoBUBIIHMics Xapakrtep, (opMyan (37) um (39)
1a6n. 24. Uucnennsie snauenus ¢yuruua Ko(z) pans B raén 25.

PacuetHrle 3aBHCHMOCTH, NpHBeAeHRBe B Tall 24, XxapaxTepH3YIOT
paGoty oxunounoll cxsaxuue, [Ipu pacuere cHcTeMEl B3auMoneHcTBYIO-
HIMX CKBa)XXMH CJIeAyeT HCHOJb30BATh DEKOMEHAANHAH, AAHHHE B H. 5.4,
dopmyns (22) u (23).

Ipumep pacuera. HanopHeit BOZOHOCHHIH ropHsoRT (k03ddHUHEHT
¢uapTpannun k=20 wmfcyr, momuocts m=50 M, ynpyras BoA0OTHaua
p*=10"%) mneperpHIT CBepXy CJOEM CYIVIHHKA MOIHOCTBIO Mo=10 M
¢ kosddunuenToM Ouabrpanuu 2y=0,1 M/cyT m Bomoormaueit w=0,08,
B cyramnkax paspuT Ge3HanopHHE BOXOHOCHHIH IOPH3OHT, HApPABIHYEC-
KK CBSI3aHHHH ¢ HHXKeNeXaliMM HamoOpHHIM ropusonrom. Tpebyercs Haii-
TH OOHHKEHHE YPOBHA BOJAM B COBEPUICHHOH ckBamxuue (ro=0,2 M) npu
ot6ope Q=4 Thic, M3/cyT B Teuenue 25 Jer ~ 10¢ cyr.

Ias pacgera HenoabsyeM dopMyay (35) taba. 24.

OGo6umennblii K05$QUIREAT NHE3CHPOBOAHOCTH B AAHHOM CJayuae
paset:

__20-50
" 0,08 10—+

%

==1,25-10* m3/cyr.
ClheioBaTeNbHO,
rom=1,5V1,25.104. 10 = 1,68.10¢ u.

Torna
1,68.104
..—.:.I e ————— l, ’
Ry=1In 0.2 i1,3
a moHMKEeHHe YPoBHS 10 dopmyne (6)
4000

REERTS R Rl

6—181 81



Tabauwa 24

3aBHCHMOCTH JJ1st pacdeTa

BOJLO3360POB B CJOHCTBIX TlacTax

« 3 5
. E, CxeMa mJacTa ConpoTusaense E ConpoTuBaeHUe ? JiononHuTenbHEe JanHbIE
f="
F: E "'_8_ o %
Z <ol
4ot ’
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a 0
a rE.T[ r D > 8 L 5
=) f— L1 BJ
= = In Ry =In my
o ==
g (34) P (35)
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B
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Tadauuga 25

3uauenun Qyuknuh K, (2), erfe (2) u ierfc (2) -

“ Ko (@) | ereca]ierfeld) z | Ke@ | erfeim | derje (2

1 2 | 8 | 4 I T T 2
0 1 0,56 0,6 0,78 0,4 0,16
0,02 4,03}0,98] 0,54 0,7 0,66 0,34 0,12
0,04 | 3,34 ] 0,95 0,53 0,8 0,57 0,26 0,09
0.06 | 2.9310,93{0.51 0,9 0,49 0.2 0.07
0,08 | 2,65 | 0,91 1 0,49 i 0,42 0,16 0,05
0,1 2,431 0,89 | 0,47 1,1 0,37 0,12 0,04
0,15 2,031 0,8 { 0,43 1,2 0,32 0,09 0,03
0,2 1,751 0,78 | 0,39 1,3 0,28 0,07 0,02
6,251 1,54 10,73 ] 0,35 1,4 0,24 0,05 0,01
0,3 1,37 | 0,67 | 0,3! 1,5 0,21 0,03 0,01
6,351 1,2310,621 0,28 1,6 0,19 (3,02 0,01
0,4 1,11 1 0,67 | 0,25 1,7 0,17 0,02 ¢
0,451 1,01 ] 0,52} ¢,22 1,8 0.15 0,01
0,5 0,92 ] 0,48 | 0,2 2 0,11 0

Pacyertst gon03206POE B GrpaHUUISHHBIX
(32KPHITHIX, HONY3AKPHITHIX ) BOAOHOCHBIX NA2CTAX

5,10, [Tox sakpEITHIME IIJ1ACTAMHE TIOHHMAIOTCA CTPYKTYPH, OrPaHnyeH-
HBlE@ CO BCEX CTOPOH HENPONHUAEMBIMH KOHTYPaMH, YEPe3 KOTOpHe OpH-
TOK BOLH B 3KCIJIYATHPYEMHI] MJACT MOMXKHO CUHTATh NPAKTHYECKH Das-
HEIM HYJIO. B MOJTYy3aKpHITHIX CTPYKTYPaX HENPORHIAaeMble TPAHKIH Jnilih
YACTHYHO 33KPHIBAIOT MJAACLT,

OCHOBHBIMKH HCTOUHHKAMH MHTaHHS Bolo3alopa sJlech HABJAIOTCA
CTaTHYECKHME ¥ YUPYTHE 3aNach DOA3EMHHX BOJX B LEHTPAJBHBIX, a TaK:Ke
CTaTHYECKHE 3anachl BOJAB B KPACBEIX YACTAX CTPYKTYPH, rle BOJAOHOC-
Hble FOPH30HTH BHXOJST Ha TOBepXHOCTb, [Ipn sxcrayarauuH BoJ1o2ado-
POB B SaKPHTHX H NOJY3aKPHITHIX CTPYKTYpax OOLIMHO HMEET Mecio
HEYCTAHOBHBUIMHCA PeKUM PUIALTPALHH.

B ta6a. 26 npuBepennl HopMyJH Ans ONpene]eHAs THAPABIHICCKHX
conpotussenui R g Ry PacemoTpend! orpasuueHnbe njactsl ¢ 1—2 ne-
UPONHIAEMBIMI TDAHHIAMH ¥ WOMHOCTBIC 3aKPLITHE BOAOHOCHHE TOPH-
30UTDLI.

B ra6a. 26 man taxoli cayualt, Rorna npn padore Boac3adopa, pace
po.arawomerocsi B o6JacTh HaUCPHHX BOJ (BomooTaaua p'), mpoHcxo-
JHT oCyHIeHMe TJacTa Ha yyacTKe BLIXOJA €0 HA MOBEPXHOCTh (BOJRO-
otgaua p), gopmyns (42) u (43). YUncnennble 3HAYCHHA CrEUNAJbHLIX
dynxuuit erfc{z) u lerfc(z), BXOAAWEX B heKOTOpHE Qopmyas Taba,
26, nanu B tabna 25,

Pacuer p3anmozeficTBYIOWFX CKBAMKE B OTPaHHYEHHBIX ILIaclax
w0 ~eT OLITh BHIOMHEH no Qopmyaan (22) n (23) n. 5.4.
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puc. 13. Tpaduyg NEPNOANYLCKROTa BO-
aocorbopa

i)

SIS il RIS T e RN

7 zr 7

Nepropnueckn peticrayiomue Bogosafops
HOA3CMHBIX BOA

5.11. BogosaGopn mpu TakoM pelHMe YCTPAHBAIOTCA B CJaydae Me-
pHOZMYECKHN M3MEHmomlerccs Bogzomotpebiennsd. B wacrHOCTH, 3TQ  HMe-
€T MeCTO IpH HCNOJb30BAHHM NOJA3€MHLIX BOJA AJA OpOUIEHHs, KOrjga BoO-~
103a00pH BKJAIOUAIOTCA B SKCHAYATALMIO TOJBKO B BEreTauMOBHHY Ie-
puod, I'padux BogooTGOpa NPH HTOM HMeET UHRJIHYECKHI XapakTep H TO-
BTOpsieTcA H3 Toja B roj (prc, 13). AnaJorHuHo ¥ YpOBIH NOASEMHEBIX
BOJX Ha BOZ03a60pe MCNLITHIBAIOT MepHOAHIeCKHE Koaebanus, [ToHukeHus
YDOBHA MOTYT OnITb HallieHH N0 popMmyae

rae Scp — cpefiiee NOHHMEHHE YPOBHA, OGYCAOBAEHHOE NOCTOAHUWIM BO
BpEeMEHH CPefHUM BOROOTOOPOM Qcp, UpliueM

Qfy
T k]
rae Qcp— cpenvult pacxofl Boio3afopa B NEPHOR €ro 3KCILIyaTalH;

tp — DNHTEJBHOCTb TIEPHOAA PaGoTH B0Z03260pa (NPH OPOIIEHHH ~— IIPO-

AOIKHTENBHOCTh NOMUBHOTO Nepuofa); I — NJIHTENBHOCT NOJHOrO UHK-
na paboTul BoA03abopa (06HUHO rox).

Qcp = (49)

Hounmenne Scp HaXOAHTCA N0 COOTHOWEHHAM, B KOTOPLIX Q==
=Qe¢p. Tnapasanueckue conpotueaenuss R wmi Ry B 3aBHCHMOCTH OT
CTPOCHHA BOJOHOCHOIO NJacTa pacCYHTHIBAXOTCA HA MOMEHT BpeMeHH !
OT HauajNa NEePROrQ BRJIOYEHIS BOAO3abopa

Beanunna AS B dopmyne (48) npencrapasier cOODOH [LOTOJHITEN b=
Hble KoJieGaHus YPOBHSA OTHOCHTENbHO CPENHEro NoNoXeHHs. TlpnoHKeH-
HO OHa MOXKCT GHITH OLEHEHA MO cAeRyowed GopMyne

Q fy * * :I 5
el LS S LIGEIGENAY SR C)
sfeck R(f*) — ruApaBamueckoe conpotusncaue R (wau Rq) npu f=t*;
{* — BpeMs OT Hauala NOCAECRHEro BRAWLUeHss BoMp3abopa; R (1*—tp)—
THAPABANUECKOE COMPOTUBACHME TMpH {=1"—{, MaxcHmaibiioe moxHKe-
Hue ypoBus OyAeT npu t*={, Toraa Bropoif wieH B KBalPaTHHX CKOO-
xax B ¢opmyne (50) pamen nyasw.

AS
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TaGnuuwa 28

3aBUCHMOCTH [ pacdeTa BOfo3alopa B OrpaHM9eHBEIX NJacTax
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Takum 06pa3oM, NPR NepHOJUUESCKON SKCNAyaTaliud 50103a60pa TeMn
¢paGoTKH YPOBHS H HCNOJb3OBAHHA 3aIacOB NOA3EMHBIX BOJ ONpenend-
10TC B 3HAYHTEJBHON Mepe cpefHHM pacxojoM Bojosalopa 3a Bce Bpe-
MA IKCHAYaTalLUH,

ITpunep pacwera. B mamopHoM BOZOHOCIIOM TODH30HTE C NapaMer-
pamu km=300 m?/cyr, a=10° m?cyr paGoraer BoAc3abopHas CKBAXH-
Ha (ry=0,2 M). OrGupaemas BoZa UCHOAb3yeTcd A OPOIIEHHS, B CBA-
8H € yeM CKBaKHMHA SKCIUIyaTHpyercs JUlIb 4 MeC B TOAY € PACXOAOM
Q=3 Tne, m¥/cyr. Tpebyercsa onpenenutTe MAaKCUMAaJbHOE IOHHXKEHHE
YPOBHA HA CKBaKHHE IIPH 3KCIIyaTamuu ee B TeuecHHe 25 jer=10% cyT.

Tak Kak cxsakuHa paboTaeT B H30JHDPOBAHHOM  HEOTPAHHYCHHOM
nJaacre, 4/ pacueToB HcrmoabayeM dopmyay (25) tabn 23.

INpex e Bcero HafifeM cpeinee NOHHIKeHHe YpoBHA Scp. Has aTo-
ro no ¢opmyne (49) onpenensieM CpeAHION BelHUHHY BoAoor6opa Qep.
B pannom cayuae #4=4 mec =120 cyr, T=365 cyr, c/leq0BaTENbHO,

120
365

Panuyc Bmmsiens pasen: rpa=1,5 V105~104=4,5-10" M. Ilpn stoM
1o popuyne (25) raba. 23 naxoanuM

Qep = 3000

= 986 m3/cyT.

R 4,5.104 2.3
o= In -—~*-—0,2 = 12,3,
CaenoBarensyo, o ¢Gopmyae (6)
986
Sep = ———"—12,3=6,4 M.
=373, 14.500 | "

JlonoauurenrHoe Kosaebanne ypoBHS AS 6yAeT HanGOJBILIHM B KOH-
1€ NEPHOAA SKCIIYaTallHd CKBAKUHEL, T, €. npu t¥=£f=120 cyr, nosromy
I'HApaBJjHuecKkoe conpoTHBaenue R{f*) B dopmyae (50) onpemensem
HMEHHO Ha 3TOT MOMEHT BpeMeHH. Paimyc BJIHAHHS, COOTBETCTBYIOMIRM
t=1y, papen:

rag=1,5V 108120 = 5,2-10% u,
u no popmyne (35) Taba 24 moayvaeM

1,2.108
*) = In ——=10,2.
Ro ( ) In 0,2 )
Cacnosareabno [dopmyna (50)],
3000 ( 120

2.3,14.300 365

Taxkum ofpasoM, MakcHMaNbHOe HOHHXKEHHE YPOBHA B BOA0326GOPHOH
CKBaXXHHE COCTABHT

AS =

) 10,2 = 10,9 m.

§=6,4+10,9=17,3 m.
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Cuenka «naaHesoidy (Mo MJIOCHAZH pacHPOCTpaHeHHs )
GHABTPAMOHHOM HEOAHOPOXHOCTH BOXOROCHBIX
NJacToB

5.12. TlnanoBasg HeOLHOPOAHOCTH BOJOHOCHLIX IJIACTOB 0GYCJCBJEHA
p3MeHerneM QHALTPAIHOHUBIX HapaMeTpoB (BOAOIPOBOJHMOCTH H KO-
¢unpenTa Nbe30NPOBOAHOCTH) IO NPOCTHPAHHIO BOAOHOCHEIX TOPH3OHTOB.
Bolzeasiiotes caeLyIOLIHE THIOBLIE CXeMhl HEOLHOPOAHOTO B NJaHe mJjac-
T4, COCTOSIINErO U3 ABYX 30H:

1) ¢ npamoauseliHof rpaBuuell pasgena;

2) ¢ xpyropoit rpanuueir pasuena.

Tonmkenust ypoBHsi B clyuae HeOXHOPOZHOTO CTPOEHMS BOJOHOC-
HOTO 1J1acTa IJis 30Hbl PACHOJIOKEHHS] CKBAXKHHB HAXOIATCS 1o (OPMY-
aam (5) u (6), B KOTOPHIX cJexyeT upHumMath km= (km);, a THAPABIH-~
yecKoe COGPOTHBJEHHS R=R,,

Ecmm necoenyemass Touka HaXxoAuTes B cocenuedl some /I (cm. cxe-
Ml B Tabx, 27}, o R=R,,

PacyeTHrle 3aBHCHMOCTH JJS1 ONPEAENEHHS CONPOTHBJAEHHH Ry H R,
a Tare Ry, XapakTepuIYIOIEro YpPOBHH HA CKBAXKHHE, INPHUBEAEHSH
B8 tabn 27. 3HaueHns ¢yHKUKM A, ucnosbsyemo#r B dopmynax (51)—
(53) Tabn. 27, zaum B Taba 28 B 3aBHCHMOCTH OT HapaMeTpPoOB

_AEmy @

o (km), o

B3auMmopeficTBYIOIME CKBAa’*KHHHI B HEOJAHODOLHOM NJacTe MOTYT
ObITh paccunTaHu no dopmydam (22) u (23) n. 5.4.

5.13. PeaapHble HCOLHOPONHEE BOJOHOCHbIE F'OPU3OHTH 0OLIYHO HMMe-
10T BoJiee C/IOKHOE CTpCeHHE, ueM npejcrtaBjiendble B rtaba. 27. Brto
OTHOCHUTCHl NIpeKJe BCEro K BeJHYHHE BOAONPOBOJHMOCTH MHJ4CTa, KOTO-
pas ToaBepxkKeHa TOPasfo OONBIIMM H3MEHEHHAM, 4eM Xxoadduunedr
Ibe30NPOBOJHOCTH.

Oast npubiaaxeHHOH OLCHKH IIPOH3BOAUTENBHOCTH BOLC3200pPOB A
CJOKIIBIX YCJOBHAX MOMIIO MCHOJIb30BATE CAEAYIONIME NIPAKTHYECKHE IIPH-
eMBL

Bea uecnenyemas obaacTh B mpejenax 30HH BJAHNA Boxosalopa
CXeMaTHYHO HpeAcTaBJisieTcsl B BuAe ABYX ofnacteft. B meppoif, B xoTo-
poit pacnojaraercs BoL03al0p, CoXpausercs Npucymee 1ol obJjactu
3HayeHHe BOXONPOBOAMMOCTH; BO BTOPOCH, coceRHeli o0NacTH, BeaHyHIA
BOJLONPOBOAUMOCTH OCPefHAETCs

(km); Fy 4 (km), Fy . . .4 (km)n Fn

(km)ep = R (57)

P Fy--Fa+t..tFn
rae (km)y, (km)z, e, (RM),— BOJCTIPOBOAMMOCTH MJAACTA B PA3JHYHBIX
sonax; Fy, F, .., Fa— DJoWajn 3THX 30H B 00JaCTH BJHANLNSA BOAO-

sagopa.
8%
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Ta6auma 27

3aBuCUMOCTH JAJS PacuyeTa BOZO3a(GOPOB B HROAHODOAHHX [IacTax

© A E
EE Cxima n 0Ta Conpotusiaesue Z: Conporusiedye E JIOTIONHATENLHE € JaHHbe
£2 23 3
s ast .
Ry=In—2% 4 | (51) > 100;
] r iy I -
3] 1 _
ag (ﬂ’ﬂ]}e x M 6(/}7}}, _{_.xlnré?n_f_._;A. Ro:]n s _‘_ an-——l,SVQIt
| e N e TN L R,
E X = In—2%- 4| (52 sn , 1 —
E + ‘4{:3;2,3 Re 1+w r - (52) + Aln 2x, + 2 A p::V(x+x0)2+y?
= oo 1 A (km), v—1
e Vo= m——— e ——
S 2 (km)y v+ 1
R
Ry =1 —r—li‘ -+ a1 I
2
n— S
2 ) 5 ,°m (56) rog = 1,5V agt
o ) +vin
Ry=vin foa Ry v:(_km_)l_.
d (km)y



Hanvuefiunii pacuer B0oA03a00PHOTO COOPYKEHHS! NPOBOAMTCS B 3a-
BHCHMOCTH OT BHJA NOJY4YeHHOH TakuM o6pasoMm cxeMaTnsnposanHoft of-
aactn no opmynam (51)—(53) nan (54)—(56) raba, 27,

Ilpr 27TOM, ec/ii BOMOHOCHHH NACT B NpeAeniaXx o6JacTH BJIAHAHHA
BORO326OPHOTO COOPYIKEHHA BCIOLY MMeeT HANOPHHIH XapakTep WM BCIO-
Ry fABasgercs Ge3HANOPHHIM, TO KO3(QHUNEHT MbE3ONPOBOAHOCTH NAACTA
MOXHO NPHHATL OAMHAKOBEIM (cpennuM) AJad Beelt ofaactu, Toraa dynx-
uast A B dopmynax (52)—(53) Gyner pasHa nymo. Ecam ke B mpene-
Jaax HccaeAyeMofi o0JacTH HMeeT MecTO HANOPHO-GesHamopHas (uibe
Tpalug, seNHuYMHA NONpaBKH A MoxKer OLITh olleHeHa no Tafa, 28,

Ta6auma 28

3navenusa QyHKuun A npa V= (km),/(km),, paBHOM

=2

“ oo oo [or Jos | 1 [ a [0 | o0 |
10— |o0,12]0,3 |0,65]0,990,9 0,6 |0,24]0,09]0,03
102 0,08 (0,23/0,66¢10,9210,9 |0,568](0,230,09(0,03
101 0,04 {0,12]|0,34710,64 0,740,481 0,20 0,07 [ 0,02
10 0,05610,i3}0,3910,91]1,583}1,420,75 10,31} 0,1
102 0,0910,26 0,79 1,9 }3,55(|3,962,65 1,27 (0,45
18 | 0013]0.37 | 1015|2784 | 56 | 6.98 | 577 | 3,46 | 1.45

NMpumewanue Mpr 6<1 A>0; npr 8=1 A=0; opu 6>1 A<0.

Yuer pUALTPAUNOHHOrO HeCOBEPIICHCTBA
B0J03a60PHBIX CKBAXKHH K KOJIOALEB

5.14. TIpn pacuete nmOHUKEHHS YDOBH Ha BOA03a6opax cleAyer
VUHTHIBATh AONOAHUTENbHOE (GHALTPALHOHHOE CONPOTHBAenue §, o6ycnoB-
JIeHHOe HEenoJHOTOR BCKPHTHA CKBAaXKAHOH (KONOJAZEM) BOAOHOCHOTO
nnacta, 3nageuna goadduupeHTa § B 32BHCHMOCTH OT HapaMerpoB m/ry
u ly/m (m — MOLIHOCTb BOJXOHOCHOTO TOPH3QHTA; 7o~— PafHYC CKBaXKH-
HBl HJAH KOMOAUA; lp — BJHHA QHALTPA HAH BCKPHITAsd KOAOAUEM MOUIL-
HOCTH BOIOHOCHOrQ nzacra) mpuseleHst B Taba. 29, Jas GesnanmopHBIX
HOTOKOB CJAEAyeT DPUHEMATh M= fAe—So/2; lo=1§ a—So/2, rie he ~— &bl
TOBast MOHIHOCThL TPYHTOBOTO NOTOKA; Sp— NOHMXKEHHE YPOBHS B CKBa-
suge; ly.n — 06mas ANHHA He3aTOIVIERHOro QHibIpa.

Ta6n. 29 oreeuaer Haubosiee pacnpocTpaHEeHHOMY Caydaio, Korha
GUIAbTD CKBAXKWHB NPHMHKAaeT K KPOBJAe HIH K NOJOIIBE BOAOHOCHOIO
naacra. [lpu pacnosoxernu GuabTpa B cpeliHeli YaCTH MJacTa BEIHUHEH
{1 monxubl GeiTh yBesHueHE npumepHo B 1,8—2 pasa no CpaBHEHEIO
co sHaueHusMu taba. 29,
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Tabanuma 29

3HaYeHHs CONPOTHBJEHAR { IPH m/ry, PaBHOM

3 [0 | s [a00 | 20 | 500 | w00 [ 2000
0,06 {1,2 [6,3 |17,8 )40 47 63 74,5 84,5
0,1 1 5,2 12,2 121;8 27,4 135,1 40,9 46,8
0.3 |0,65(24 [4,6 |72 |88 [10,9 | 12,4 | 14,1
0,5 |0,33|1,1 [2,1 |32 |29 |48 555 6,2
0,7 |0,12|0,44 (0,84 /1,3 [ 1,6 |2 2,3 2,6
0,9 0,01 10,06 |0,1510,27 { 0,34 | 0,43 0,5 0,58

Vuer GuabTpaLHOHHOIO HECOBEPIIEHCTBA
TNOBEPXHOCTHBIX BONOTOKOB

5,15, Tloxg ¢uabTpAltHOHHEIM HECOBEPIUCHCTBOM pek HOHHMAeTcH He-
IIOJIHASl BpE3Ka pyced B BOJOHOCHEIA IJacT, a TAKXe 3aHJIEHHOCTb pycC-
JOBHX OTJIOXKEHHR H HANHYHe B HUX CJIHﬁOHpOHHHaeMbIX TJIHHHCTBIX ODO-~
CJ0EB M JIHH3, 3aTPYILHSIOLHX (HILTPALHKIO BOALI H3 PEKH B BOACGHOCHBIH
I1acT.

[Ipn oTHOCHTENbEO HEBHICOKOW CTENEHM KOAbMaTHPOBAHHOCTH PYCa0-
BLIX OTJIOXKEHHH HeCOBEpIIEHCTBO pyc/ia PeKH MOXKCT OHTb Y4TEHO C IOo-
MOIMILIO «OMOJHUTeIbHOrO cnos» AL, Tipy 9TOM B pacueTsl BMeCTO HCTHH-
HOTQ PAacCTOfHHA OT BOJAO3afopa A0 PeKH X, WIM Apyrodl Kkaxoi-auGo
TOYKM II1acTa ¢ KOODAHHATOH X BBONATCH COOTBETCTBEHHO BeJIHUHIH
%o+-AL nan x--AL. YkasaHublf MeTOA IPUMEHUM B CAyuasiX, KOrjaa BO-
no3abop NMOZSEMHLIX BOJ NpefcTaBasgeT cofofl JHHeHHLH pAL CKBAXKIH.
B cayyae opuHOUHON CKBaxKUHBl (KOJOJALA) OH NIPHMEHHM mpu b>
>0,1AL (b—nonosuna mupuHn pexw; AL=cth(2be)/a; a="}/ k/fkmni;
ko — IPOHAIAEMOCTh HAHMCTHX OTJIOKEHHH B pyciae H ¢1a60NPOHHIIAEMBIX
OTJIOXKeHHH TOX PYCIOM DEKM, g — MOLIHOCTb 9THX cnoes). ITpn ab>
>0,6+-0,7 AL=1/a=T/ kmmofko.

Ilps BecbMa 3HAYHTENBHOW KONBMATHPOBAHHOCTH PEYHOTO pycnaa
u Majoii ero tmmpuHe (b<C0,1AL) MeTOA «IOTNOJHHTENBHOTO CJOA» MO-
WeT aTh 3HAUHTEJNBHYIO olHOKY. B 5ToM ciyuae K onpefendeMoMy IO
PacueTHHIM 3aBHCHMOCTSM JJIsi cOBepileHHOH pek# (cM. Taba. 21) noHu-
JeHHIO caellyeT A06aBHTb BennuyHHY AS),, KOoTOpas HaXOZHTCOA NO cJje-
LRYyIOIEMY COOTHOIUIEHHIO!

_ Q
2nkm

rae Q — cyMMApHBIH pacxoX CKBaxKHH BoAo3abopa.
ITapamerpel AL u @ onpefensioTcs O JaHHBIM ONBITHO-GHILTPAUH-
OHHBIX PaboT H PEeXKHUMHEX HAOMOAEHHH,
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6. FTOPH30HTAJIbHBIE BOJO3ABOPLI

O6nactb npHMeHeHHA ropUaOHTANBELIX BOL03a6opoB

6.1, TopraonTanbisie BofozaGopsl HanGoiuee spGeKTUBRE B TeX Cay-
gagX, KOrAd CACLyeT MepeXBaTHTh LIHPOKHA IOTOK NOJA3EMHEX BOJA NpH
pebombmof (a0 8—10 M) ero MOIMHOCTH (HANpHUMep, MPH HCROJB3OBAHHH
NOA3EMHHX BOJ a/JIOBHAJEHBIX OTJOMKEHMHl B PEUHEIX JOJHHAX).

Tpanuefinrie Bogo3abophl (KaMenHo-lieGeHOUHbe, TpyGUaTHe, rane-
pefiible) YCTPAHBAIOTCS HPH 3ajieTaHHMM NMOMOLIBE BOJLOHOCHONO IIACTa
2o 8 M. Ilpn HeOGXOAUMOCTH IKCIYyaTALHH BOAGHOCHHX FOPH3OHTOB, 3a-
aerawomux yga Gonplueft ray6une, BO3MOXKHO IpHMeHeHHe BOZ03a60pOB
GecTpanimefiHoro Tuna (BOAOCOOPHMIX ranepell M WTOJeH), AAs Yero, B 06-
1weM cayuae, Tpebyercss cooTeeTcTByomiee o60cHOBanHe. B cKaabHBIX
10pOAax BOAO3a6OpPH GeCTpaHINelnOro THNA MOTYT NPHMEHATHCS IIpH
am060fi rayOuHe 3a/eranus NOJ3eMHBIX BOZ,

6.2. BrGop TOro maEm HMHOTO THH2a TOPH3OHTAALHOTO BOJA03a6opa
H DIVI3HOBOE €r0 PACMOJOXKEHHE ONPeAensioTes M’MAPOre0JOrHICCKHMH ye-
JIOBUSAMH, TIPOH3BOAUTENBHOCTBIO BOA03a0opa K TEXHHKO-3KOHOMHYECKH-
MH TOKa3aTesiAMH.

Tlpn muTasMH BOAOHOCHOTO TOPH3OHTA M3 OTKPHITOTO BOJAOTOKA HJH
B0OJI0EMa TOPH3OHTANBHE BoJ03aGop cleAyeT pacmojararth napajiielbHo
ypesy Boxul. [IpH Ha/HUHMH BHIp2XKEHHOTO IIOTOKa NOA3EMHHLIX BOA €O
ckionoB 6Ganku (orpara) Bojo3aBop HeoGXOAMMO TPACCHPOBATb BROJE
€e TajbBera, a OPH SKCIVIyaTallkd HOJAPYCJIOBOro HOTOKa — HONEPEK OB-
para (6anku) HIH PEYHOH JOJNUHEL

TIpr GraronpHATHEX THAPOTEONOTHYECCKHX H THADONOTHYECKHX YCIo-
BHSIX C LEJLIO IONyuelHs GoablIOro pacxofa BOAB ClefyeT OTAaBaTh
Npe/UToYTEeHNe FOPUIOHTANBHOMY MOAPYCHOBOMY BoA03abopy, pacmono-
2$€HHOMY IOJ RHOM BOAOTOKA.

TlpoexTupoBatye BOX03a6OPOB LOJIKHO OCYUIECTBAATLCH € YHETOM
KAuecTBa PCUHON BOALL, Pa3MbIBAEMOCTH 6Geperos OTKPHTHIX BOAOTCKO3,
H3MEHEHHST YPOBHS BOAEL B HHX BO BDEMEHH, NpOMep3aHns AOHUHX H Ge-
peroBLIX YHACTKOB pycia, CTeHeHH HX 3aKOJbMaTHPOBAHHOCTH H BO3MOX-
HOCTH YCHJIEHHS] KONbMATalMy IPH 3KCIIYaTaIuH,

6.3. B cocTaB ropH3oHTaJLHOrO BOAO3aGopa BxoaaT {puc. 14):

a) BOXONIpHEMHAS YacTh, NpefHa3HaueHHas HAsf NpHeMa BOAH H3
BOAOBOCHOTO ropu3oHTa (co6CTBEHHO BOA03abop);

6) BozonpoBOAsmas (KOMIEKTOPHASA) UacTh, caykKamias Ajas OTBojxa
BoAb B BOROCGOpHBIR KOJOZEU (B HEKOTOPHIX BOAo3abopaX BOLOOTBO-
IsIas 4acTb MOXKET OTCYTCTROBATb, TOTAA BOAa NOCTYymaeT B BoJAocGop-
Kbl KOMOZEN, HEIIOCPEACTBEHHO H3 BOJONPHEMHON YacTH);

B) BOAOCOOPHHI KoJlofel;

r) CMOTpOBBIE KOJIOALEI, CAyXaliHe A 0CMOTPA, BEHTHJSUUH H po-
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Puc. 14, CXeMa ropu3soHTAABROrG BOAV3a060DA

] — BojonpHeMHas 4Hacth; 2 — BOAONpOBOAANLAfl (KOJJIEKTOpHaf) 4Yactb; 3 — BOAO-
cOOpHBIA KOJOMAEL, ¢ HacOCHOH cTaHllmell; 4 — CMOTPOBHIE KOJOALK

MOHT4 BOJONPHEMHOR M BOAOOTBOASMIEH yacTefi FOPH3OHTAJbHBIX BOJO-
8abopos;

A) HacocHas CTAHUMA NEPBOro MOAbeMa, KOTOPYIo IleecoobpasHo
COBMemars ¢ BOZOCGOPHEIM KoaoAueM. B OTAeNbHHIX clydasx (Hampu-
Mep, BBLICOKO B ropax) HacocHasi CTaHIHA MOMKET OTCYTCTBOBaTb, H BOAA
u3 BojocBopHoro kKonoana GyAeT NMOCTYNaTb B CeThb CaMOTEKOM.

KoncTpykuuu u cnocobnl ycTpoiicTa
rOpH3OHTAJbHBIX BOI03260poB

6.4, B 3aBHCHMOCTH OT THAPGreOJOTHYECKHX YCJIOBHH H KaTeropuu
HAJEKHOCTH MOIYT HIPHMEHSTBCA CACAYIOIIHE BHALI BOJONPHEMHBIX YCT-
poHCTB rOPU3OHTANBHEIX BOA03a60POB:

KaMeHHO-Ie6CHOUHLIH;

Tpy6uaThIl;

BoAocOopHag ranepes;

BoLoCGOpHAA WTOMBHS,;

KOMOHHHPOBAHHHE {rajepesi cO CKBaKHHAMH-YCHAHTENSMH),

6.5. Kamenno-mebeHOYREEe Bogozabopnl (puc. 15) Haumenee cobep-
INeHHB, HX NPHMEHAIOT JHIbL MPH 3aXBaTe NOJA3eMHBIX BOJA Ha rnyOuie
10 3—4 M OT HOBepXHOCTH 3eMJIH NPEHMYIIECTBeHHO AJA BOAOCHAGKEHUA
MeJKHX BOZonOTpebnTenell (cenbCKOX03sfiCTBEHHOE, NacTOMMAEOE), a4 Tak-
e Ipu BPEMEHHOM BOROCHAGIKEHHH,

Kamenno-meGenounnt Bofo3aop BHROMNSETCH NyTeM YCTpoiicTRa
Tpadilen, Ha AHO KOTOPOH YKJaAbiBaeTcsl KaMeHHO-IeGeHOUHasd NpH3Ma,
Dra npuaMa oORpyXaeTcd JByXciaofiHofi o6chnkoif B BHAe o6paTHOro
¢unpTpa, B nutheBHIX BORo3abopax ¢uabTpylOmas obChinKka CBepXy 3a-
KpHIBaeTcsl 9KPaHHPYIOUHM CJI0eM TIHHHCTOro rpyHra. BoicoTa KaMeHHo-
meberouHol npu3Mel mpuHuMaercs pasroit (0,3—0,4)A, rae A — BCKpHI-
Tas ApeHodl MOUIHOCTH BOJOHOCHOro ropusoiurta. KaMenHo-meGeHoYHas
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Puc. 15, Kamenno-meGenounntil BogosaGop

1 — KaMeHHO-IeGeHOUHAA NpH3Ma; 2 — MepBeifi cioft o6paTHOro duaptpa M rpa-
BUsi cpeiHedl KDYNHOCTH; 3 — oOchIKA B3 KpYMHO3ePHHCTOrQ NecKa; 4 — 3KpaH H3
yTpaMOGoBaHHOH TJAHHM; 5 — o6paTHas 3aChiKa MECTHBIM TDYHTOM; 6 — GETOMHAH
TIOArOTOBKA; 7 — BOJIOHENPOHMLAEMEIE CIOH, 8§ — JelpeccHOHHas Kpubas rpPYHTOBBIX
BOA
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Puc. 16, TpyOGuarhiit nomosa-
fop B TpaHniee ¢ BEPTHEANB~
HLIMH CTEHKaMH

@ — MONEPeYHH H OpOAONAB+
HeIfl pa3pe3bl 10 OCH BORO33+
Gopa; 6 — cxema CTHIKOBKH 2¢-
GoueMeHTHBIX Tpy6 (I — ¢ mie-
JAeBBIMH OTBepcTuamH, [l —¢
Kpyraoft unH npoRosibHO nep-
bopanueit); / — sodonpueMHag
Tpy6a; 2 — mecuano-rpaBHi-
Aoft  ¢HALTP; 3 — necyanasn
sachbilga; 4 — TAHHHCTHIE BX-
paH; § — oOpaTHas 3achiNKa
MeCTHBIM TpYHTOM; 6 — MYd-
TBI CTHIKOBHIE, 7 — BOJAONpHEM-
HbIE OTBEPCTHS
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mpusMa yraanbBaercs ¢ ykiaonoM 0,01—0,05 B cTopoHy BoZOCGODPHOTO
KONOMALA (KaMephi), H3 KOTOPOrO NPOU3BOXUTCSK BOZOOTOOP.

OSparnas sachnka TpaHIIeM TOPH3OHTa/lbHOro BoRo3aGopa mocye
yknafky GuibTpa B Ipelenax BOJOHOCHOH TOJMWIM H SKPaHHPYIOUIEro
CnOA NPOH3BOAUTCS BBHIHYTHIM padee, HO He3arps3HeHHHIM rpyntoM. I[lo-
BepPXHOCTb 3eMJIH HAa yuacTKe pacloJIOKCHHA TOPH3OHTAJBHOTO BOJ032<
Gopa nuaHHpyeTcsl ¢ ofecneyeHHeM CTOKA BOAB 8a €ro NPeleiH,
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Puc. 17. oprsontannyble BOfosa6opel Tpy6Y2TOro suna
G -~ IPH ABYCTOPOHHEM NpPHTOKe BOAbl, 6 ~ IpH OJAHOCTODOHHEM NpPHTOKE BOMH;
1 — BonOCGOPHEIL KOMOZRL; 2 — CMOTPOBhE KOJOAUEI, §-— OACPHOBKA; 4 — APEHA K-
Has ofcninka; 5 — meGenb, BTpaMOOBAHHEMN B TpYHAT; 6 — Nepenusnas Tpyda; 7 —
BogompHeMuas TpyGa; &8 — pacxoiHas TpyDa; 9 - KeneszoferomHas nauta; 10 —
kene3oberonHie XOoablia; /1 — KOJbLO ONOpPHOE; 12 — Kene300eTOHHbIY NIOK, /3 —
BeHTHAALHOHHAR TpyOa; [4 — KpHIIida H3 AOCOK; I5 — NOTKOBag yacTh, [6 - BOXO<
yrnop; 17 -~ BOZOHOCHSIH fl1acTt

7W l(i)’\\
x

6.6. TpyGuarhie ropmsonTanbHbie Bojgozabopst (pue. 16) ycrpausa-
10TCA Ha TiayOHHe 5—8 M OT HOBEPXHOCTH M IPHMEHSIOTCH 8 KHJHIIHO-
KOMMYHaJIbHOTO H  CEJBbCKOXO3SHCTBEHHOTO BOJOCHAGMEHHA MEJKHX
u cpefHHX noTpefuTenell B cucteMax BofocHaOxewnns II—IIT gateropun
Hafe:xxHocTH. KOHCTPYKTHBHO OHH INpeACTaB/sIOT co60ft BOAONPHEMHYIO
TpyDy, YIOKEHEYIO B TpaHIICIO H OKPYXKeHHYI (HAbTpyIomedl ob6CHIKoi
(o6paTHBIM (HIBTPOM).

B tpyfuarsix Bogo3afopax B KauecTBE BOJACHPHUEMHEIX HCIOJL3YIOTCH

epaMHuecKHe, acOoLEeMeHTHEe, XKene300eTOHHbBIe H IIJIaCTMACCOBBbie TPY-
Go1. Ilpuem BORBI B KepaMHYUECKHX TPyOaxX OCYIIECTBJSICTCST 4epe3 3a30phl
Ha HX CTHIKAaX, OCTanblible TPyOul AMsl 3TOro CHaG¥KAIOTCS KPYMNBIMH HIH
meeBHAHEIMA OTBepeTHAMH, OTBEpCTHA AenaioTca B BepxHed H GOKOBOH
gyacTH Tpyob.

Hns npeloTBpalieHusi BHHOCZ YaCTHL BOJOHOCHHIX NMODOA BOKPYyr
BOAOMPUEMHHIX TPYG ycrpauBaerca ¢QUALTpYlomas oGCHNKA H3 OAHOrO
HJIM HECKOJBKHX CJI0€B NecyaHO-rpaBMAHOTO MaTepHalsia, COCTaB KOTOPOro
noabupaercs Mo CHelmanbHOR MeTOJHKe B COOTBETCTBUH ¢ IPAHYJNOMET-
PHYECKHM COCTABOM TPYHTA.

7—181 a7



Mpnamanbinfi BHYTpeHHHR juaMeTp TpY6 NPHHHMAETCS PaBHEIM
150 mMm.

VKJIOHH BoJonpHeMHbIX TPy6 BoAosaGopa KOMXHH OHTH OpH AHA-
MeTpax, MM:

180 « v v « «+ 4 s « « + « « He menee 0,007
200 . 6 « 4 4 e s e w . o> » 0,005
250 . v . 0 v e v e e el » 0,004
300 . ¢ v 0w e e e e oy » 0,003
350 . . . . . . . 0.0 0,002
800 , . . . o . oL » » 0,001

CxopoCTb TeueHH BOAH B Tpy6ax JonkHa ofecneyHBaTh NepeMelne-
HHEe BOAOH B BOJOCOODHHHA KOJOJEIH HacTHIL BOAOBMEIIAIOMWHNX MOPOA, Bhl-
MBITHX B BORONpHeMHHle Tpy6ul. BomompueMHubie TPyGH YK/IaAHBAIOTCH
B TpaHIICH O NeciaHO-TPaBHHHOH MOArOoTOBKE H JHIIb IPH CAa0LIX TPYH-
TaX OCHOBAHMA — Ha CHeUHAJbHOM OCHOBAHHMH, NPHHHMAaeMOM B COOTBET-
CTBHM C HArpyskoii oT TPyOH.

Ha pmc. 17 npejcraBieHH THIOBHE KOHCTPYKHHEH FOPH30NTANbEOIO
Bofo3aGopa TpyGuaroro THma MIs AByXcTopouHero (puc. 17,a) u opHo-
cToponHero (puc. 17,6) nprema BOAHL

6.7. BonocGopHrle raneped OpHMeHSIOTCH B JIOGHIX PeOJOr0-JHTOJO-
THYeCKHX H THAPOreOJIOTHYECKHX YCJAOBHAX JJisi KPYNHBIX CHCTEM BOLO-
cua6xenns (I—II xateropnu HafeXXHOCTH NOJAUH BOJH), a TakXe B TeX
cyyadx, KOrKa MO FHAPOTEOIOTHUECKHM WM APYTHM YCJIOBHSM HeobXo-
IuMo o0ecneuuTb NPOXOAHMOCTb BOJONPHEMHOM HacTH A HaOJIOACHHA
B NepHOJ, 3KCIIyaTaluH.

Ilpu rnyGuue zanoxenus raneper He Gojdce 8 M OHH yCTPauBalOTCA
OTKPHTHIM cnocofoM, Jjis uero BHauaje paspalaTHiBAiOT TPAHIKIO, a 3a-
TeM Ha ee JHe BO3BOJAT rajepero, O6LIYHO NPOXOAHYIO FMJH NMOJYHNPOXOA-
HYIO.

BoxonpuemHas gacth rajepex (puc. 18) BrinosHsiercd n3 c6OpHHX
#ene306eTOHHEIX 3BeHbeB oBaJNOBHAHOH (18,a4) uam mnpsaMoyroabHOM
(18,6) dopmel. T'abapuTH NPHEAMAIOTCA ¢ YYeTOM 3KCIL1yaTallMH; IHH-
pura 0,8—1 M, BrHcOTa B HenpoXoAHHX ranepesx 1,2—1,7 M, B npoxox-
HHX A7 o6eclieyeHHs BO3MOKHOCTH NPoxoja Mo rasepee 1,8—2,2 m.

B nmkHeft wacTH rajeped yCTpaHBaetcsl JIOTOK, O00eCHeyuBAIOUIMH
CTOK BOAB X BOJOCOODHOMY KOAOARY ¢ Helauamwmel cKopoctbio, ay-
fuHa NOTKa, KaK IpaBuio, RosxHA OHTH He Gouaee 0,5 M, mmmpuna 0,2—
0,4 M. Jas npoxoia skcnyyaTalliOHHOrO HepcoHaja B rajepesdxX nmpeny-
CMaTpHBaeTCs YCTPOHCTBO MOCTHKA HJIM MOAKH. B creHKax HuxHel wacTH
rajepen pa3MeIIalOTCs BOAONPHEMHBIE IieJeBble (Kpyrabie) OTBEPCTHs
HIH OKAa-HHIUHM ¢ HAbTPOBHIMH BCTaBKaMH (HamlpHMeD, H3 NOPHCTOTO
Gerona). B npefenax Bojonpmemuofi wacTH ranepes ofchinaeTcs necua-
HO-TpaBHHHEIM 06PaTHBIM (PHIBTPOM.
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Puc. 18. BonocGopuas ranaepesn

aq -~ oBanoBuapoft  dopmer; 6 — npaMoyroibHoft  dopMB;  { — kenesoGerondsle

cGOpHBIE 8SBeHbS [aJiepeH; 2 — Mecdano-rpaBUiHBLI o6paTEHR OQHALTP; 3 — BOMO-

HPpHEMHLIE OTBEPCTHS, 4 — JOTKOBAA YacCThb ralepex; § — MOCTHK el NIpoOXojAa 3KC-

OAyaTaHoOHHOTO NepeoHana; 6 - Necyano-rpaBHHHAR MOAPOTOBKA GCHOBAHHA raJe«
ped; 7 — cMoTpoBOll (REHTHJANHOHHEH) KoMoAeL
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Puc. 19. BopocGopHan MITOABHA

@ - npgMoyroiisioft GopMBI ¢ BHYTPEHHHM MecYaBO-FPaBHHBIM  dRALTPOM: 6 ~

kpyraoft (oBanbsofl) GOpPMB! ¢ paguaNbHLIMH CKBAXKHHAME-YCHAHTONSIMH; [ — XKene-

sobeTondas o6xenKa IWTONbHH; 2 ~— PecYaHO-TPABHHHEIH o6paTuhii ¢huabTp; 3 — BO-

HONpHEMHLIe OKHA; 4~ yAepxKHBAKOWIAR cTeHKa (peierka) ¢ ceTkod; 5§ — CcKBaXu-
HEl, oGopynoBadHble GHIBTPOM [JsT NpHeMAa BOALB H3 MJacTa

3BeHpd ranepen YCTAHABJMBAIOTCA Ha CHELHANbHO MOATOTOBJCHHOE
OCHOBAHHE, UCKJIOYaulee OCAAKY HMX OTHOCHTEABHO APYr Apyra.

Ilpu ray6umne 3aneranud noJ3eMHEIX BOJ 6GoJjiee 8 M Ha KPYHOHBIX CH-
creMax BoRocHaGxkenna I—I1 gateropHn #aleXHOCTH TaKXe BO3MOXKHO
NpHMeHeHre TOPH3OHTAJBHEIX BOMOCGOPHBIX rajepedl, NMPOXOXUMHIX TOA-
3eMHBIM (TOHHENBHBIM) CITOCOGOM.

6.8. [1pn GaarompHATHLIX opOrpadHyecKHX YCIOBHAX (HampuMep, Ha
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Puc., 20. KomOGHHupPOBAHMBIH TrOPU3CHTAABHKN BOR03a6OpP ¢ BepTUXAIBLHBIMH
CKBAKMHAMH~YCHANTEAAMY
a - cxemMa BOZo3a6opa; 6 — cxeMa NOACOCAHHEHHS CKBAMHHELI-YCHAUTENAS K ropH-
SOHTaALHON ApeHe B CMOTPOBOM KOJOAUe; 8 — TO K€, HEeNOCPCACTBEHHO B TPYHTE
C TphMeHeHneM TPONHHKA} & ~— NCHKNIOUEHAE CKBa KHH-YCHJIHTENed K BoA03abopHOH
ranepee; [ — ropHsoHTalhLHag Tpy049aTas JApeHa; 2 — BepTHKAJNbHAA CKBaXKuHA-yCH-
NHTENAD; § — DecyaRo-rpaBuiinmil o6paTabll ¢uabTp; 4 — cMOTpOBOf KkoJoACW; 5 —
BoAozaGopHas rajepes; 6 — BOAONPHEMHEBIE OKHA
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EpYTHIX CKJIOHAX PEUHBEIX JOJHH) HNPHMEHSIOTCS BOJOCGOPHELIE IITOJBHH,
npoXoAHMbIe NOA3EMBIM criocoGoM (puc. 19).

HlTonbHs BLINONHSETCS NPAMOYTOJBHON, OBAJOBHIHON HJIM KDPYT/OHK
B ceyelinn KoH(purypauuu. Bozonpruemuble oTBepCTHS B 06[eiKe, TaK XKe,
KaK #H B BORocGopHOR ranepee, MOrYyT HMETh MIEJEBYI0 HIH KPYIIYIO
(OPMY HIIH NPENCTABMASTL COG0HK OKHA ¢ (QHJIBTPOBHIMHI BCTaBKaMH.

B Menxo3epuuCTHIX FPYHTaX MOMET YCTaHABJHBATbCH BHYTPEHHHUH
rpaBHAHO-TIecUanblit o6paTHbll QHABTP € WIENEBHIMHE ILIHTamn. B ycrofi-
YHBBIX CKaJbIHX IOPOJAAX MITOJNLHS MOKeT OCYIIeCTBJSTbCs 6e3 ofaen-
K#. B caygae Heo6XOAUMOCTH yBeJqMYCHHS BOAONPHTOKA H3 IMTOJLHH 6Y-
PATCA paAHaNbHBIE CKBAaXHHEL, 06OpYAYyerble QHIBTPAMH.

6.9. B pnBYXNiacToBHX THAPOTEOJOTHYECKHX CHCTEMax ¢ BePXHHUM
Ge3sHamOPHBIM M HHXKHUM BOJOHOCHBIMH TOPH3OHTaMH leiecooGpa3Ho
HpHMeHenHe KOMOGHHHPOBAHHOTO BOJZ03abopa ¢ rOpH30HTAJBHEIM SJEMeH-
TOM B BepXHeM T'ODH30HTE U BePTHKAJIbLHBLIMH CKBAXKHHAMH, NPORACHHLIMH
B HIKHHE (puc. 20). IIpr 3TOM ropnH3oHTAaNbLHLIA 37EMEHT MO OTHOIICHHIG
K CKBaXXHHAM HIDaeT poJib BOJOCOOPHOrO H BOLOOTBOANOrO KOJJIEKTOpa.

Kom6unuposanuslii BoL03a6op NpeACTABASET FODH3OHTAMBHBIA TPYG6-
qaTHit BOR03ab0p, ycTpanBaeMeli B BepXHeM FOPH30HTE, K KOTOPOMY
CHH3Y HAH COOKY ROAKNIOUEHE! NMaTPyOKH (PHIBTPOBHX KOJOHH CKBAMHH,
Yerps CKBAXUH 1e1ecO0bpasdHo COBMEIIATh CO CMOTPOBBIMH KOJNOAIAMH
# ofopyroBarh 3alBH:KKaMn, Borosabop coopyzxaercs ¢ NPEeABapHTENb-
HBIM GyperHeM CKBaxKHH Ha HIDKHHE BOJOHOCHBIM CJIOH, YCTAHOBKOH 3a-
IBHIKEK HA YCThAX CKBaxXuH. Ilocne NPOKJaAKM B TPAHIUEAX BOAONPHEM-
HLIX TPY6 rOPIISOHTAJBHOTO BORo3abopa OCyLIeCTBASLETCA Bpe3Ka B HHX
(cau3y mam cboky) naTpy6KOB SKCIIIYaTAUHOHHBIX KOJOHH CKBaJXKHH,
B caywae yerpoficTBa CKBaXHH B 9KCIJIYaTaUHOHHBIA INepuon 6ypenHe
NPOH3BOAHTCS yepe3 CMOTPOBLIE KOJOJUbL HAH CHeMHaNbHO BCKPHTHE
wWypds! ¢ nOCACAYIOMUM TOAKIIOUEHHEM CKBAKIH K BOXONPpHEMHOI TpyGe.

6.10. Nas nabnopenns 3a paborolf rOpH3OETaNbHBIX BOA03ab0pOB,
UX BEHTHJSIIHH, npoduiaKTHYecKoli NIPOYHCTKA H PEMOHTA YCTPaHBaKTCA
cMoTpoBLie Kogodusl (pHe. 21).

PaccTostHuA MeXAY CMOTPOBBIMH KOJIOANAMH NPHFHMAIOTCA:

50 M — aas Tpy6uaTex Bogo3abopos AuamerpoM 150—500 mm;

75 M — 10 XKe, guaMerpom Gogee 500 mum;

100—150 M — ans rajepefinnx Bono3aSopos.

CMOTpOBHIE KOJIOAUH YCTPaHBAIOTCA TaKke B MeCcTax H3MeHeHHd
HaMpaBJIeHHs BOAONPHUEMHO} WacTH KAK B IJaHe, TaK W B BepTHKaAbHOf
nmnockoCTH. CMOTPOBHIE KOJOAIBI YCTPAMBAIOTCA KPYIVIOFO CEedeHHS H3
cGoprioro enezobeToHa. BiryrpesHuil AHAMeTp CMOTPOBHX KOJIOALEB
npunumaerea 0,75—1,5 M. Bepx KojioAHes Jon2KeH BO3BHILIATHCH He Me-
pee ueM Ha 0,25 M HaZg NOBepXHOCTBIO 3eMiH, BOKPYI' KOJOAUEB JOJIKHA
OuiTh cllelaHa BOJONENPOHHIaeMasi OTMOCTKA WHPHHOR U ryyOHHON He
MeHee 1 M.
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Puc. 21. Cmorponoit EOnCaer
(Tunopoil npoerkr ¥Tunposox-
X032}
i1 — ropHaoHTaAbHaA IpeHa;
2 -~ cOOpHHIE KeJe300eTORHLa
KOdbna; J -~ XOACBHBIC CKOGH;
4 — n108; 5 — o6paTHast 3a-
CHINKA € NOCAONHBEIM YOJAOTHE-
HHeM TPaMOGOBAHHEM; 6 -~ COp-.
THPOBAHHBIA rpasufl; 7 — 3a.«
JenKa  CTHLIKOB  LEeMeHTHBIM
pacTBOpo¥; & -~ BOJOHENpPOHA-
naeMuifl 3KpaH ¢ OTMOCTKOR

Puc. 22. BopocGopubifi KOAO-
acn (xamepa)
1 ~— ponocOopHad Kamepad H3
c6opHOTO Weae3o6ETOHA, COO-
pyaeMasi B OTKDHITOM KOTJO-
BaHe, 2 — Hacoc ANl OTKAYKM
BOJLI; 3 — HaMepRTENALHRHR
mbezoMerp (CcoBMeIeH ¢ BeH-
TANALROHHON  TpyOKof); 4 -
mwK; 5§ — XomoBHE  CKROGH;
6 — xeneszofeToHHaAs NJHTA
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CMOTpOBEIe KONORLB! JOMKHB OBITH CHaGKEHB KPBIUKAMH, BEHTH-
AAUMOHEBIMHA TPYGaMu, BO3BHINAKIUMIACS Ha 2,53 M HAX NOBEPXHOCTHIO
3eMJH, H YCTPOHCTBaMH, NPEJOXPAHSIONMMI NONAfaHME UYepe3 HHX 3a-
rpa3Henuft B Bofo3abop.

Tpy6u n ranepen B npelenax KONOLUEB CONPATAIOTCA C NOMOIIBIO
GETOHHBIX JIOTKOB B JHHINE KOJOAIEB,

8.11. BogocGopuuifi K0J0AEl B 8aBHCHMOCTH OT YCJOBMH 3aJeraHus
BORXOHOCHOTO IJACTa pacHojaraercs B KOHIE JHHHH TOPH30HTAJBHOTO
BoAo3a6opa HAH B NMPOMEKYTOUHOH TOUKe. B OTAENBHHIX Caydasx B HeM
MOMET cOGHpaTLCH BOAA M H3 HECKONbKHX BeTBeH FOPH30HTAJBHOrO BO-
nosabopa.

Pasmeprt Bofoc6opHOro KOM0ALA ONpefensioTcs H3 YCaoBHA obecne-
YeHHA 6JaronpaAsATHOrO pexHMAa PaGOTH HACOCHOR YCTAHOBKH, pasmerle-
HHSl B HeM OGOpPYAOBaHHA H YCTpPOACTBA AN HAOMIOJeHHs 3a KOJHYECT-
BOM M KauecTBOM BOJLI, MOCTYyNalowlell N3 OTAeAbHLIX BeTBel Bolo3abopa,
o6opynoBanuss Aafl oTGopa BOAb NOTpebHTeN0 M OBCaYKHBaHHA.

CrporTenscTBO BOAOCGOPHHEIX KOMOKHEB, KaK MPaBHIO, OCYIUECTBAA-
eTcst MeTOAOM ONYCKHONO KOJIOANA H3 MOHOJHTHOTO Kese3ofeToHa, a mpn
MaJIblX €ro pasMepax — B OTKDLITOM KOTJIOBaHe u3 cGOpHOro Kenesobe-
TOHA.

Bonoc6opubie KoM0ALN KPYNHBIX BO03260poB ClAEAYeT CEeKIHOHHDO-
BaTh COOTBETCTBEHHO UHCHY BeTBell BoZo3abopa.

Komerpyguusa Bonoc6opHOl kaMepsl HeGOMBINOrO FOPH3OHTANBHOTO
BOJA03a6opa npHBeJeHa Ha puc. 22,

HacocHble CTanIHH TOPH3OHTANBHEIX BOA03a6OPOB B 3aBHCHMOCTH
OT HX NPOU3BOJMTENBHOCTH H THHA HACOCHOrO 0GOPYAOBAHWA yCTpawBa-
10TCA COBMEMICHERMH ¢ BOJAOCOODHBIM KOJNOALEM HIH KaK OTAeJbHOE CO-
OpyIKeHHe,

7. TEAPOTEOQJIOTHYECKHUE U TUNPABJHUYECKHE
PACYETHI TOPU3OHTAJIbHBIX BOOO3ABOPOB
H UX OBPATHDBIX ®UJILTPOB

7.1. OcHoBEOR 3ajgauelt GDHABTPAUMOHHLIX PacyeTOB IOPH3OHTANILHBIX
B003a6OpOB ABJSIETCA ONpe/lesieHHe NPHUTOKA BOAH B HHX. Jlna Gepero-
BBIX BOJ03a60pOB BCTaeT 3aJaya O HaXOXKJAEHHH HeOGXOAHMOro ylAamneHus
HX OT pekH, obecnmeunBaiommero oT6op TpefyeMoro pacxoia Q, WaM onpe-
ZeseHust HeoGXoAuMOl MJIs 9Toll LEaH JUIMHH BoZo3abopa.

Buzn pacuerHblx (QOPMYJ 3aBHCHT OT FHAPOreONOTHUCCKAX YCIOBHI,
8 KOTOpHIX pafoTaer BOZ03aGop, W XapaKTepa NUTaHHS NMOA3EMHBIX BOX.
Pacuer ropH30HTa/ABHBIX BOR03afOPOB NPOH3BOAHTCH AJSA YCJOBHA ycra-
HoBHBIIeHCA (UABTPAUMH, TAK KaK TOJBKO STOT CAytdafl B CHJIY CpaBHH-
TEJLHO MaJoH MOIIHOCTH BOJOHOCHLIX HOPOA M AJHKTeAbHON paboTe Bo-
103a60pOB MpeACTaB/AeT NPAKTUYECKHA HHTEPEC,

103



s 5

Ll

Pre. 23, CxeMa K DACUELTY TFOPH3ION. Puc. 24. Cxema K Dpacdery ropHsoH-

¥2AbHOro BOj03alepa B ofHOCHCHHOM ranproro Bojosabopa B psyxcaolinom

HOJIYOrpaHHUYCHHOM BOJNOHOCEOM HAZ- TOJiyCrPAHHYEHOM BOXOHOCHOM DJide
cTe cre

7.2. B cnyuae oAHOCAORHOrO BCJAOHOCHOrO 1J1acTa, OFPaHHYEHHOrO
¢ CIHON CTOPOHBl NPAMOJHHCAHBIM KOHTYDOM IHTAHHSA, HaOpHMep DeEKOi
(puc. 23), npuTOK BOAW B BOR03aGop paccuMTHIBACTCA MO dapmyne

H}— H}
Q=btl————. (59)
2(L -} D-[-AL)

3gech Q-—rmoanufi OPHTOR B TOPHIOHTAJBHEIL Boxo3afop mAMHON I,
k — xoadboduunenT QuapTpauud BOKOHOCHHX  HOpox; H;— MOMHOCTB
TPYHTOBBEIX BOJ Ha ypese BOAH B peke; [y~ To e, Ha JWHHE BOJO3a-
Gopa; L -— paccTosiiie OT peKH A0 BOAo3a6opa; @ — ¢HAbTPALHOHHOE
COUPOTHBJIEHNE, OOYCJAOBNGHHOE THAPOARHAMHYECKHM HECOBepIIEHCTBOM
sonozadopa; AL — conmpoTuBNIeHNE, YUHTHIRAIOUIEE HECOBEPUISHCTBO MpA-
MOJHHEHHOT0 KOHTypa HHTAHHS, T. € HEDOJHYI0 BPE3KY PEeKH B BOJO-
EOCHBII TOPH3OHT.

(DHJIpraHHOHHOG CONPOTHBJICHHE (0N VUHTBHIBAIOLICE HECOBEPUICHCTBO
ApeHaxa, onpele/sieTCs BHPAXEHACM

’

_Ho o
T a UMYty

rie d — NpHBEIEHHHI AHAMETP BOLONPHEMHON YacTH TFOPH3OHTAJLHOTO
BOJ03a60Opa; M — PACCTOSIHHE OT IPHEMHOH 4acTH BoRosabopa 1O BO-
Joynopa.
TlpuBesenHn AHaMeTp BOR03aGopa paccuuThHBaerca mo ¢opmyae
d = 0,56P,

rae P - nepuMerp CMOYEHHOH YACTH BOJONPHEMHOIO SJEMEHTA BOXO3ds
6opa.

(60)

ConpoTHBJIeHHE H2 HECOBEPLICHCTBO TPaHHUE OBJACTH NHTAHHA 3a-
BHCHT OT CTENEHH 3aHIEHHOCTH MHA BOJ0eMa. B caydae He3amaeHHOTO
Jua onpeienenue AL npouspointes no Qopmyde

AL = 0,44y, (61)
3zeck mp — pPAcCTOSHHE OT AHA PEKH IO BOZOYIOpA,
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TIpy nainyuy Ha AHe pekn (BojoeMa) samnensoro (cnaGomponHiae-
MOrG) CNORl MOIIHOCTHIO My M Ko3dHUUHEHTOM (QHALTPAHUH Ry UCHOAb-
syeTcsl BHIpAXKeHHe

AL = !/M”%ﬂ -+ 0,44m,,. (62)
0

7.3. B BOJOHOCHEIX NJIAacTax ABYXcJofiHOro crpoenns (puc, 24) cie-
LyeT pasn¥YaTh ABA CJydas: NPOHHILAEMOCTh BepPXHero c/os k2, Goubiie,
yeM HUXIlero kg, T.e. R{>>ky B Hao6opoT. B mepsoM ciayyae HBYXCHOH-
Hblfl MJacT NPHBOAMTCS K OLHOPOJAHOMY € KO2(DdHUHEHTOM (HIBTPALUH
f=Ff) B MOIIKOCTHIO, PABHON MOMIHOCTH BEPXHEro CJIOS, yBEnHYenHOR Ha
BEAHUYHHY koto/ky. Bono3aGop B 3ToM ciyuse HauGoJjee LeaecoobpasHo
pacnonaraTth B npeleiax BepXHEIo CJOf.

Bo Bropom cnyuae (k;>>k)) BoAo3abop HoiaxeH GHTh 3aray6iJcH
B HMXKHHE CJIOH, TAK KaK TOABKO TOT/la OH okaxKercd 3thderTHBHHM, Ipu-
TOK BOAH B BOA03260p, PACHIONOMKEHHBH y KOHTYpPa NHTAHHA B JABYX-
cnofinoM maacre (cM. puc, 24), paccunthiBaercs no dopmyae

H}—H}
Q= bt b ) ) (L + @, -+ AL)

3nech m; H 7mp— MOMIEOCTH BEDPXHETO H HEXHEro cioes, Dy — duin-
TPAllMOHHOE COMPOTHEJEHHE HAa HEeCOBepIIEHCTBO BOLO3aGopa, ocTalb-
Hble 0003HAYEHHS] MpeXKHRe,

Jis paccMaTpuBaeMoro cayuas
kymy + Ry my a aid
e, 2m--d)’
ConporuBnenye Ha HeCOBePIIEHCTBO KOHTYpa nutanus AL npm
Mp>>mg NPUHUMACTCS B BHIE

k _
AL = !/2—'"3%?———"32—1 100, 44my,. (65)
1

. (63)

O =— (64)

Tipn my<<m, nas onpenenesns AL cnenyer ncmoan20BaTh (opMyny
(61). a Tpu HaMWYUU 3aHJIEHHOTO CJOS Ha AHe BORoeMa — dopMyay (62).

7.4, B nonocooGpasKoM OXHOCAOAHOM BOLOHOCHOM ILIacTe, OTPAHH-
HeHHOM JABYMs OPsSIMONHIleHHBIME KOHTypamu nutanus (pue. 25), npurox
BOAEl B TOPH3OHTAJbHHIH B0M03a60D paccUNTHIBaeTcs Ho (opmyiae

H? — H? H2—H2
Q=H l(D(LO—{—L) T ~(D(LO+L) + (69)
1 2 1 2
o1+ L, | 2y 1 T |

3necy H,, Hy, Ly u L, — npuBefeHsr Ha puc, 25, ocTanbHble 0603Ha-
UeHHS NpexHIe,
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Pac. 25. Cxema K Pacyery ropuaos- Puc. 26, Cxema K pacyery ropu3oH-
TAALHOrO ROAO3A0G0DA B ONHOCHOHHOM TanbHOro BOA03aGopa B EBYXCAOHHOM
BOOOHOCHOM DJAcTE B MEXAypPEsgHOM BOAOHOCHOM IJaCTe B MEeXAYypPEYHOM

Maccuae Maccuse

B dopmyne (68) npeamoaaraercs, wTO0 BAOJL KOHTYPOB NHTaHHA
BOJOEMbl NPOPE32I0T BOACHOCHBII TOPH3OHT HA BCKO MOIIHOCTh,

ConpoTus/ieHHe Ha HECOBEDIIEHCTBO TPAaHHL 06/acTH (PHALTPAlEH
yuaursiBaerca BBeleHHeM B GopMmyny (66) BMecTO ASHCTBHUTeNbHLIX pac-
CTOAHHY OT rpaHul nutawus L, u L, Beamumy Li4-AL,, L.+AL,, rae
ALy u AL, onpenengiores no dopmyaam (61) min (62).

7.5. B coyuae ABYXCJOHHOrO NONOCOOGPA3HOTO BOAOHOCHOTO MJIACTA
C napanneJbHBIMH KOHTYpaMH nuranud (puc. 26) npHTOK BOABI B FOpH-
30HTa/MbHL BOZ03a00p Moiker GuTh paccuHTaH no Gopmyse

o famttymy H} —H}
my -ty [ ®, (Ly 4 Ly) }
2L 11—
111+ L1l
PR,
4 2+ Hy ' (67)
ar {1 Dy (Ly 4 Ly)
2| L ‘"—"'"—'—‘"Ll L

OGo3naueHRS COOTBETCTBYIOT M, 7.4.

ConpoTus/eHHe, YUITHIBAIOUICE HECOBEPIIEHCTBO TPAHHI 0O6JacTH
$uIbTpaANKE, MOXHO OTPA3uTh BBelenneM B (Qopmyay (67) BMecTo Aeii-
CTBHT@IBHBLIX PACCTOSAHME oT rpanmy nHranus L u L, Benwmumd Ly+AL,
u Lo+ALy, rne AL, u AL, onpemensiores no dopmynam (65), (61)
n (62) B 3aBHCUMOCTH OT XapaKTepa Bpe3KH PeK B BOJOHOCHHI TOPHU3OHT,

7.6. TIpuRefeHHBe pacueTHble (GOPMYMB! CHPABEANHBEL NPH YCIOBHH
{{/L)>3—D5, B oTHX cayuasix MOXHO mpeHebpedb BJMAHHEM KOHIEBBIX
yHacTKOB Bofo3abopa ma KapTHHY (uabrpanmn. Ipu smavenusx (I/L) <
< 3—5 ocrawTres B CHie 9TH ke QOopMYAL, ONHAKO B HEX BMecTo L (unu
Ly # L;) Heo6xoiuMo NOACTaBHTH NpuBeAcHHOE paccTosHme L* (wam L;

%
u Lo}, BHIUHCAAEMOE [0 3aBHCHMOCTH
| 2L

1 ==|ma +§2)—§21n(1 + E—)Hﬁarcﬁgﬁ]‘ =
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Pre. 27. Cxema R pacueTy ropusoH- Puc. 28. Cxema X pacuety Noapycao-
TansHorae GeperoBore souosalepa B BOro popc3afopa m opHOCHOHHOM BO-
ﬁﬂHOCHGﬁHOM BOAOROCHOM nJjacte npu JAOHROCHOM INJacTe
HAJIRUUH GLITOROr0 NOTOKA FPyHTO~

BBIX BOJ

Meroanka onpenenchus AL (mam ALy u ALj) ocraercs npexmuef.

7.7. Ilpn HaJM4HH €CTeCTBEHHOTO OEHITOBOrO NOTOKA IPYHTOBHIX BOJ
¢ CAMHAUHLIM PacXoiOM ¢q (puc. 27) TNPHTOK BOAB B TOPH3OHTANbHBIA
BOR03a60p paccunTHBaerTcs no opmyae

H%"Hg Gol
2(L-}-P-+-AL) 140,50/L °

3/ech coxpaHenn npeXxHHe 0603HAUEHNHT,
7.8. TIputox BOAH B HOApYcAoBOf Bomosabop (puc. 28) HaxoAHTCA
no dopMmyae

(69)

Q==Fkl

H—H,
Q =2akl ———
R
Tunpasnuveckoe coupoTHBAeHHe R B ciyyae coBepuleHHOf B (HIb-
TPAIHORHOM OTHOIUCHAH PeKH (T.e. OPH OTCYTCTBHM Ha JHE 3aHJIEHBHOTO

CJI0s1) ONpejensicTest CeAyIOmUM 06pasoM:
w(Am—d) ad ]

. (70)

t
2m, e 8my

rie m;— MOIIHOCTb BOJOEOCIOTO TODH30HTA OT JHA BOJOEMa 1O BO-
Joynopa; d — nmpuBejieRHHIl AuaMerp Bojo3afopa; #m— paccTofnue OT
HH3a ApeHH! JO BOZOynopa.

TIpn snaunTenbHONl KOALMATHPOBAHHOCTH H 3aMJICHHOCTH PYCNa PEKH
ero GpuabTPANHONHOE HECOBEPLIeRCTBO MOXKHO yyecTb, BBOAS B NpHBELeH+
HH€ pacyeTHEe 3aBHCHMOCTH BMecTO Am Beanuuny Am-+AL, rie AL —
JONOJHATENbHOE CONPOTHB/ICHHE, PABHOE!

k
AL = l/—’-’fl‘;—o"—'—‘ . (72)

7.9. Ilpu onpeneneruy AJHHH FOPM3OHTaAbHOTO BOAosabopa Irp ana
obecnevenns TpeGyeMoro pacxoia Qrp MOXKHO HCIIOAB30BATH 3aBHCHMOCTD

R=In[tg ;. Am=m—m, (71)
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(mpu {I/L) >3-+-5)
Qrp

lyp = I, (73)

rie lrp— nanHa Boposabopa; obecneuusaomero TpebyeMmbifi  pacxon
Gap; I — pamna Bon03260pa, oGecneanBawIEro pacxos Q.
7.10. Tlpn onpemesnenun paccrosuus Ly, or pekn Ko BojposaGopa

as obecnevenust TpebyeMoro pacxofia @rp MOXKHO HCNOML30BATH 3aBHCH-
MOCTh (/18 cXeM, OrpaHHUEHHBIX OJHHM NPAMOJHHEHHEIM KOHTYPOM IIH«
TaHHs)

LTI,=—§Q—L+<<I>+AL)—Q—5—&"—. (74)
TP D

31ech coxpaHeHH NpeHHE 0603HAYCHHS.

Hpumepor pactera, Topu3oHTansHBE BOL03a60p ¢ NPHBEREHHEIM KH-
amerpoM d=0,8 ™, paudoit [=1200 M pacnosaraercss B OTHOCAOHHOM
mjiacTe napaaiesibHo peke Ha paccrosiHuH L==50 M or Hee (cM, puc. 23).
MOomHOCTE BOAOHOCHOTO ropH30HTa he=H =8 M, roapdunyenT Puabrpa-
HMH BOJOHOCHBIX NODPOJ cocraBasier k=20 Mm/cyt. BojgonpueMHnifi aJe-
MeHT 3aKJaJbBaeTCs Ha BBICOTe m=4 M oT Bojoymopa. PaccrosHue or
IHA PEKH [0 BOZOymopa mp=D5 M, MomHOCTL cinafonpoHHLaeMoro cios
(sxkpana) Ha AHe peku Mo=1,5 M, ero Ko3bduuuent uabTpanun ky=
=0,1 m/cyr.

1. Hafitn npuTox BOAH B BOZ03260p.

Tlocroasry I/L=24>5, To pacxon onpenensieTcs mo dopmyne (59).
Benuunny H, npumem pasuoli Ho=m-+d/2=4-10,4=4,4 M. Haiigem
duaAbTpalHoOLHOe CONPOTHBRIEHHE o dopmyne (60)

4,4 . 3,14-0,8
o= . In sin (41 0.8) =1,89 m.

Tlo dopmyne (62) onpenenum AL

20-1,5(5—1,5
AL = ‘/————(——*L;r 0,44-5 2 34,6 M.

0,1
TTo dopmyne (59) obmuii NPHTOK BOAH B B0JL03aGOP COCTABHUT
82— 4,42
Q = 20- 1200 =6,2 THe. M3/cyT.

2 (50 - 1,89 - 34,60)

2. Onpefenuts AAHHY BORo3abopa lrp ANA obecmedeHus TpebyeMoro
pacxona Qqp=>5 THic. M3/cyT,

Benuuuny Irp onpeneaseM no dopmyae (73)

5
Lip :"E’E 1200 ~ 970 M.

8. OnpemenuTb paccTOSIHE OT pexH [0 BoAo3abopa Lmp AAs obecre-
geHust TpebyeMoro pacxofa Qup=>5 Thic. M3/CyT.
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Puc. 29. CxemMa RCTCYeHNS BORHK H3

ouabipyomefi o6cHNKH BO BREyTDCH-

HICI0 RONOCTH BOgonpHemuoll ToyGb

1 — nenpeccHoOHRAas NOBEpXHOCTb I'PYH-

TOBBIX BOA; 2+ YpOBEHbL BOAM B BO-

BonprevHolt 1pyde; 3 — JHALTPYIG.
wan ob¢einka

Beauanny L., onpenensiem o dopmyae (74)
6

,2 6,2—
5 50-+(1,89 +34,60)————5—§- ~ 71 M.

Lyp =

7.11. Boponpuenyas 4acTb TPYG rOPH3OHTANBHEIX BOJA02a6OPOB YCT-
panBaerca B BHJe CHENHAJBHHIX BOJONPHEMHEIX OTBEPCTHI! — KPYIIBIX
WIH IIeJeBEX — B CTeHKaX (B cayuae acOOLeMeHTHBIX, XKene306eToRHbIX
H IacTMacCcOBHX TPY6) MM 3a30pOB HA HMX CTHIKaX (B ciayuae KepaMmu-
YeckHX Tpy6). B mepBoM ciydae npH IHMPOEKTHPOBIHHH HEOGXOAHMO Ha-
3H3UUTh POPMY H pasMep OTBEPCTHH, ONPELAENHTb HX KOJIHYECTEO U CXEMY
pasMelleHHs Ha IOBEPXHOCTH TPyOL. Bo BTOopoM cayuae nposepsgercs
pasmep 3asopa B CTHKaX Ha BOJONPONYCKHYIO CHOCOGHOCTS,

7.12, JIuaMerp KpYIMBIX OTBeDCTHR NPHHEMAIOT paBHHIM 1—1,5 cM,
mmpuny mensn — 0,5—1 cM. B acGomleMeHTHEIX H IIACTMACCOBHX Tpy6ax
OTBepCTHsA IPOCBEPJHBAIOT HIH NPONHMIAMRAIOT, B OETOHHHIX H XKeje3ofe-
TOHHEX TPpy6aX OHH BHIIOJHSIOTCS OMHOBPEMEHIIO ¢ HSTOTOBJIEHHEM TDYO.
Ina storo B MecTax pa3MelIeHHs OTBepCTHH 3aKAafblBAalOT NPOMacJeH-
Hbie LepeBsHHEE NPOOKH, KOTODbIe YAAJAAIOT NOC/]E CXBAThIBAHHS GeToHa,
B 9TOM cJyyae JAMAMETD OTBEPCTHH NDHHUMAETCH paBHEIM 2—2,56 cm,

Orseperus pacnionaralorTcd B [AXMaTHOM NOpANKe IO BepxHel n Co-
KOBOH 4acTaM Tpyo.

7.13. KosnuecTBO BOXONPHUEMHBIX OTBEPCTHH omnpene/sercs IHApan-
JAHYECKHM PacyeToM, OCHOBaHHLIM HA TOM, YTO IIPH HCTEUEHHH XKHAKOCTH
H3 GuabTpylomell O6CLINKA uepe3 OTBepCTHe BO BHYTPEHHIOI IOJOCTH
TpyOHl IPOUCXOAAT HEKOTODHIE NOTEPH Hanopa /o (puc. 29). Benuuuna %,
HCXOAA H3 obecHeyeHHs MaKCHMaJbHOH 2((GeKTHBHOCTH BOJAONPHEMHON
noeepxHocTH, npunEMaercd 0,5—I1 cm TorAa KOMMYECTBO OTBEDCTHH Ha
eRuHNIy AHEB TPYObI, HampuMep Ha 1 M, MoxXHo HafiTi no QopmyJe

q

n= —,
Mo Fo V2gh0
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3aech ¢ — NPUTOK BOAB Ha eIUHHMLY AJAHH BoJo3abopa, m2%/c; p—
Ko3(hduuneHT pacxoaa oTsepcthsl; Fo — RJIOHIAAb OJHOTO OTBepeTHA (MM
oxHOH mieau), M?; hg-— BXOJHBIC NOTEPH HAmopa, M; g - YCKODeHHe CH-
JIbl THXECTH, M/c2

Kosduuuent pacxosa ps SaBHCHT OT uucaa Re B oTinomeHus
dy7/ty, rhe fo— AMaMeTp OTDEpCTHS KWIAM MHPHHA MENH; di7 — AHAMETD
UaCTHI NPHJIErAIOmero ca0s o6CHIKH, coorBeTcTByomull 17 % comepxa-
HHIO MX Ha HHTerpaJpHOH KPUBOH DACUeTHOrO rpaHy/JOMETPHYECKOro Co-
crasa, B pacueTHBIi cocTaB OOCHIIKH BRJI0OYAIOTCS (PAKUKHM OBCHIKH
kpynuee 0,4fy B cnyuae gpyrarix orBeperut ¥ 0,6¢0 B cayuae weseli nig
3a3opoB, Uucno Pefisosbica spluncageTcs no popmyae

1, V 2gh,
Re = Lo V_<g% ;
v
rie Vv -— RKUHeMaTHueckuii KodGhGHUHEHT BA3KOCTH (PHALTPYIOIElCH BO-
ael, M2/c. I'Ipu TeMnepatype rpyHToBhx BoA 10°C MOXKHO npHHATH
v=1,31-10-% m2/c.
Sﬂaqeﬂuﬂ ko3 dunpenta pacxoxa pp mpuselenn B Taba, 30.

Ta6anuma 30

Koshduuuenr pacxofia OTBEPCTHA L, NDH dy./fq
Re
04 Jos | 1 Jus | 2 [ 8 [ 4 |6
108 0,33 0,2710,2110,33j0,4 {0,48]0,51] 0,55
104 0,31 0,2510,2 [{0,33]0,4 10,481 0,51 0,55
5-103 0,28 0,2410,19(0,32]10,4 |0,48}10,5 | 0,55
2.103 0,22 0,2 0,17 0,29{0,3 | 0,45} 0,48 | 0,53

7.14. Tlpn HCHONBL3OBAHHH B KAueCTBE BOAONPHEMHLIX OTBepCTHH 3a-
30p0B B CTEIKAX TPYO HCXONAT U3 TOrO, YTO NpH ABHKEHHH BOAE B 06-
CHIIKE BJOMb TPYOB OT CepeAHBH 3BeHa K 3asopaM (puc. 30) mpomcxozar
niorepu  Hamopa hgp, KOTOpHIC HE JIOJNKHEI NDEBBUNATh AOUNYCTHMBIX
() ron, IpHHUMAEMBIX PaBHHMH 3—5 cM. Onpefesenue morepp Hamopa
hg npoussoxutes no dopmyrae

qL?
Skd, F(b !

hy =

rie L~ pnusa 1py6ui; Ry — xosdduument draprpanan o6cwnim; Fy—
nJowans GuabTPALHOHHOTO MOTOKA B OGCHIIKE, BEJHIHHY KOTOPOH MOX-
HO OUCHHTL [0 opMmyse

Ah 3 A9
Fo=an (Ré —rip) - QR% arcsin R—cb -+ An VR;‘L — An?;

Ah == hB —-—I‘le—[- 0,5(’10“[" hB)’
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Pnc. 30. CxemMa R paedery NOTeph Ha- LA . ..
fopa BpH ABHMEBAN BOAb B obchimKe 5-‘5,‘75’"03_’ 3 %'-.do}”fo";é?_égc’d';- 4;3:53‘
BAOAE TDYOLI OT cepeaMHW 3BeRa R 222 ’ (rrrers)
sagopam )
I
1 — ypoBens BoAml B TpyGe; 2.— no- .
BEPXHOCTb BOZB B (uabLTpylomes oG- "
CLiTIRe; 3 ~ RoHTYD (dHABTPYIOIER —_
ofchinkH; 4 — 3330p Ra CThiKe TDYG; | @
h@, — IIOTEPH Hanopa TIpH ABHKEHWN o e,
poaM B OOCHINHE K 32330pY; He — BOTe. SN e
pH Hanopa NpH HACTeYEeHHH BOJH Yepes fe ek
=
3asop .%/.. .

rae Ry — pacetosuue oT pogonpHeMHoH TPYGH X0 TPAREALUBl KOHTAKTa
QHIABTPA C IrPYHTOM; rzp — PAAHYC BOLOUPHEMHOR TPYOH; hs — rayGu-
Ha BOAM B?'npege. Ecan Bozonpuemnas Tpyba HOJNHOCTBIO 8aHSTa BOJOH,
0 F =n(R¢-—-er). Briunesennyio mo 3Toli GopMysae Beauunny hg Cpasb-
HHBAIOT ¢ (Ap)zon. Ecim hg<< (Ag)non, TO 3230pH MOMKHO HCIONL3OBATDH
AJsl npHEMA BOJEH, B NPOTHBHOM CJyuae CJAEAyeT NPeAyCMATPHBATH YCT-
POACTBO BOJONPHEMHEBIX OTBEPCTHH.

B caynae gy < (Ag)non HeOGXOREMEEA pa3Mep 3a30pa BHIHCASIOT HC+
XoAs U3 hopMysn

gL

e — ¥
1o V 2gh,

riie F;— nJjomajip 3a30pa HUXe YPOBHS BOAH B Tpybe, ocTafbHEe 060«
3HaUEHHSA IpEXHUE,

7.15. C mennio npeloTBpalleHHsl BHIHOCA YACTHL M3 I'PYHT2 BOJOHOC-
HOrO POPH30HTA BOKDYT ROJQNPHEMHON TOBEPXHOCTH TPYG HIAM rajiepen
ycTpapBaercs $uabTpyiomias ofcHuRa, Hrpawowas pods  ofparHoro
Gunprpa. QuabTpyomas o6CHIKa MOMXKET COCTOSTh H3 ONHOTO MK ABYX-
TPeX CIOeB.

CocraB o6cuinkn nof6upaeTcst HCX0Ad M3 TPaHYJOMETPHUECKOTO CO-
€TaBa BOJOHOCHOrO ropusonta. OGBOAHEHHBIE TPYHTH MOTYT OHTb Cyd-
dosuoRELMUE UK Hecyhdo3uoHHEIMI. B MepBOM caydae 6odee MesIKHe
BACTHIH FPYHTA TOKOM BOAH BHIHOCATCA MexkAy Gojee KPYMHBLIMH, UTO
TOPUBOJMT K Pa3BUTHIO MexaHudeckofi cyddosun, Marepnas o6eunku noa-
XKeH GHTh HecyddO3HOHHEIM.

7.16. Ouenxa cyddosuonnocTd (Han Hecy(pHO3HOHHOCTH) TPYHTa
BPOH3BOANTCSH [0 MAKCHMAaJbHOMY JHAMETPy QHAbTPALHOHHOIO Xo[a

B rpynte d7%* 3 MuRNManbHOMY KHaMeTPY YACTHU MPYHTA dmin. Ompes
Ienetne dg'®* mponssofutcs mo GopMyae

6,— d
¢=0,455V v; n==';,ﬂa
10

Fy >

n
=x¢ —d

max
4 7%

®=1--0,5m npu n < 25;

#=10,35 (3-}-13/;1 Inn) npu 1 > 25,
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e

Puc. 81, Tpadgux PPAT «f(n) pam
M———r’r CB
@ J | onpeneéuelmﬂ PACUETHLIX  PA3MEPOB
€BOA00GPAIYIOWMAK HACTHY IPYHTA dpp
& 1 — oGnacte BEIGOpa PacueTHHIX
w0 \ smavennhi do, Ju3  GRABTPOR M3
B N o e6eHoUnoro  mMaTepuana; 2 — 06-
Sl Aty B3 nacTh, BLHIGOPA PACUYCTHHIX 8HATEHHE
5 dcr' Ans (HABTPOB H3 necgaHO-Tpa-
f}’; - NaYs /{%5 BHf{HO-TaJICUHHIOROTO TPYHTA
b ——i [~ -
2 = =
4
oL

7 235 [ 9050 100205 07000 Puc. 32. Ipamynromerpuueckui cocrar

Hecyd(O3HONELX rPYHTOS B OTHOCH~
S0 Zfzpj,,;/aég TENABHHIX KOOPHMHATAX

70
/|

e " L““—:‘E’ ?f\;\’e\; @é‘? @ )‘\;,\S/Z
1é0 // T v an”
R —_— ) /
S / pavd
So— | AN
gw — ////// J/
S V% B
P i
"§m {

”4! a3 fw 7 3 & W 2030 207

t

3pece n — NMOPHCTOCTL rpyHTa; 1) — KO3(PHULUKHEHT PasHO3EPHUCTOCTH;

deo M djp— AHAMETPHl YacTum, MEHblle KOTOpBIX B TI'PYHTE COAECPKHUTCH
60 1 10 % cOOTBETCTBEHHO.

Ecan 0,775 >dpin, T0 rpyHT cunraercs cyddO3HOHHEM, B IPo-
THBHOM cCJIyYae ero OTHocAT K Hecyddo3noHHOMY, Bosmoxxen u Apyroit

€noco8 OUeHKH cY(PHO3HOHHOCTH TPYHTA: OH CYHTAeTcs NPAKTHYCCKH He-
¢ybPOoHOHHRIM, €CIH

6 r— n
dy/dyg > N; N =0,327 1 (1+40,005n) T

rlie Bce 0603H2YEHNA NpEXKHHE,
7.17. Onpegenenne nepBoro C0A OOCHINKH (MPHMBIKAOUIET0 K FPYyH~
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Purc. 33, T'padux ﬂcp=f(ﬂq>) AORYETH- g1—~ 1l
MOl MOPHCTOCTH TPYHTOB, YKAAXHIBAC-
MHX B 06paTHHe (GUIBLTPH 0 8 ) 2% 32 4_4
1 - 06iacTe 1(eGEHOUHBIX I'DYHTOB; znﬂ,ya/ﬂm
2 — ofnacte RecuaHo-rpaBHAHO-raney-

HHKOBBEIX [PYHTOB Pac. 51. Tpadmx fe =, (1)

Ty) B ciyuae necyddo3HOHHOrO rpyHTa NMPOHM3BOIMTCH CAEAYIOUMM 00-
pa3oM.

Tlo sananHOMy rpaHyJOMETPHIECKOMY COCTAaBY IDYHTA H H3BECTHOMY
NpOUEHTHOMY COAEPIKaHHIO CBOA0OOGDA3YIONIMX wacTHL Pca OMpelensercs
AuaMerp cBofoobpasyromux vactuih der. 3Hauentie Pcp HAXOAMTCH TO
BCIIOMOTaTeNbHOMY Tpadury Pes=f(1);) (puc. 31) mpn H3BecTHOM KO3~
(uiKenTe pa3sHO3EPHHCTOCTH rpyHTa 1)r. Janee no opmysae

D}7 _ 1 ) 1 —ng deo
0,252 vy "

naxoautcs Dy; MaTeprana obchinK,

3aeck Mg, Ny — KO3DDHUNEHT PASHOIEPHUCTOCTH M TOPUCTOCTH Tiep-
Boro caosi Guabtpa; B=3--8 — koadpunuedT, yaNTHBAOMMA padMep
nop B 3aBUCHMOCTH OT pacKiaAKH YacTHIL IpYHTa. 3areM ¢ HCHO/Ab3OBA-
nHeM rpadrxa rpanyJaoMeTPHUECKOIO COCTaBa HecyG(PO3HOHHLIX IPYHTOB
B OTHOCHTENbHHIX KoopAxHaTax (pHc. 32) oNpeReTIfeTcs OKOHUATENLHO
COCTAB IEPBOTO /0% OOCHIIKH.

[Tpu BEIGOpe OGCHINKN 3HAYEHHE 1y PEKOMEHAYETCH NPHRUMATh B Ipe-
denax 10—20, a nopucTocTb GUIALTPA ng HaXOLHICA II0 rpaduky, NpHBe-
JeHHOMY Ha pHC. 33.

7.18, AHaJIOTHYHO IIEPBOMY CJIOK MOAGHPAETCH COCTAB BTOPOTO H IIO-
CIe/lyIONICTO CAOEB, NpHUeM TOMIIHHA Ka¥XIOT0 C10A AOJIKHA OHTh 60/b-
me 5D§0, Ho ne Mexee 150 MM,

Mexay cpemunm pasmepom gacTul Dy, 105 OGCHIIKH, NPHMHIKAIO-
mero K BOAONPHEMHOH MOBEPXHOCTH, H pa3MepoM BOJONDHEMHEIX OTBep-
CTHI NPHHUMAIOTCA CARLYIOWHMe cooTUowenud (Taba. 31).

7.19. OnpepesieHne KPYMHOCTH [I€PBOro €08 OGCLINKK B caydae cyd-
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TaGauna 31

PasMep BOROIPHEMHOrO OTBEPCTHS NPH KO3~

$opMa BOAOHPHEMHOTO duUHeRTe Pa3HOSEPHUCTOCTH %

OTBEPCTHSA
Menee 2 , Gonee 2
Kpyrnas (2,5+-3) Dy (3+4) Dy,
Hleneprnnan (1,251 5) 50 (1,52} D,

$0o3HOHHOTG TPYHT2 NPOH3BOAMTCH B CACAYIOMEH MOCAeA0BATENBHOCTH.
Boaucasercs Axamerp ¢pakmuil de; rpyHTa, KOTOphle MOTyT OHTh
BHIHECEHL! HOTOKOM; AJIS 9TOTO McHoab3yeTcs dopMyna

%a Imax

dej = T Ty
Po Vnr g/(Vky)
rie o — xo3pduiment Hvagexksoct® (wy=1,1+1,25); Jmax — Marcu-
MaJpHBI rpajuesT Hamopa Ha TpaHume rpynta ¢ ¢HanTpoM (onpemeds-
eTcsi THAPOTEOJOTHYECKHMH pacyeTaMu); fir, Kr— INOPHCTOCTE H Ko20-
(PHIHENT KPUTHUECKOH CKOPOCTH

- e ; .
%——0,6(YB 1)/"* sm<30 + 8)'

Te yr— 00beMHAsn Macca CKejieTa IPYHTA; Yz — IJIOTHOCTb BORBL, fu—
npHBeJeHHbH KOd(PQHIHEHT TpeHus;; ©-— yrojq MexAy HanpaBJeHHeM
CKOPOCTH ~GHJBTPAUHH H CHJABl THXECTH. 3HaueHHs f. B 3aBHCHMOCTH OT
a8pryMenTOB tr=dgso/dip H #r HPpHUBeLeHB HA pHC. 34,

Ecnu noayuennoe suavenne dei<<d(3 g5y, TO pacueTHoe 3HayeHne
cBOR0OGpa3yomux uactull der ONpefeifeTcs ¢ HCHOJb30BAHHEM pHe. 31
{npn B=3) u XpUBOH rpaHyJOMeTPHYECKOro cocrapa rpyura. Ecan dei>,
=>d (3-5%)» T

dep = Bd@—5%); B= B ~5.
B nanbHellleM pacyeT BHIONHSETCS Tak iKe, Kak H IS Hecydhdosn-

OHHOrO TPYHTA.

Uro6m BbhiHOCHMBlE (UIBTPALHOHHLIM HOTOKOM MeJKHE YacTHIBI
rpynTa des He KONBMATHDOBaNY NepBL ciofl (GHIbTPpOBOl OBCHINKA, A0~
JKHO BEUIOJNHATBCS YC/I0BHE

—n, 6 p—
Dl/dy > —"1—1-1—%1;-—&— a,;  ¢=0,455 'I/”ﬂq,. (75)

Buauenna @ , npuBefiensl B Tala. 32.

Ecnu ycnosue (75) He BHINOJNHsETCH, CJAeAyeT H3MEHHTb AHameTq
CROZ00GPAsYIOIAX gacTHL, DPHHAB der=0,61dc:a.. Io 9ToMy ycnomnia
Haxoiurca Hosoe suaueHue Di;, U CTPOHTCS KPHBas TPaHyJIOMETPHYECKO-
TO COCTaBa NepBOTO ¢J0s QUAbTPa, KOTOPH GyAeT yAOBJAETBOPATL yC/o-

BHIO HEKOJbMATHPYEMOCTH.
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TaGauuma 32

o

KOJIbMaTHPYIOLIHE YaCT HILb,
MY

‘ 0,01+0,05 0,05-+0,95 0,25--0,5

o, 4 I 3 ‘ 2,5
8. JIVYEBBIE BOJAO3ABOPHI

8.1. JlyueBnie BOR03a00OPE NenaecO0GpPAZHO NPUMEHATH!

a) B BOAOHOCHBLIX IJIACTAX, KPOBJS KOTODHIX PACIONIOMKEHA OT HHEB-
HOH MOBEPXHOCTH 3eMAH Ha IviyGude me Gosee 10 M, a MOIIHOCTL BOAO-
HOCHOTO MJIACTa He npeBulmaer 20 M;

6) AJst 3axBaTa MOA3EMHBIX BOJ HOLPYCHOBBIX AJNiIOBHAJBHBIX OTJO-
seuuit B Geperax ¥ NOJN PYCAOM pek;

B) B HeOAHODOAHBIX MO BHICOTE BOJOHOCHBIX IIACTaX, KOr&a HeoO-
XOJHMO NOJRHee HCNOJb30BaTh HauGosee BOAQOGUABHBIE CJIOH,

He pexoMenayercs npuMeHsTh JyueBhle BOA03aGOPHL:

a) B raJleUHHKOBHIX I'DYHTaX npe KpynHocTH dpakuui Deoz=70 Mu;

6) npH HaJMYUKM B BOAOHOCHEIX NOPOAAX BXJIOUCHHH BalyHOB B KO-
JauuecTBe, npeprinawuieM 10 %.

Bo Bcex cayuasgx OpUMEHEHHE JIYUeBHX BOZ03a6OPOR MONKHG GHTH
ONpPaBAaHO BO3MOXKHOCTBIO CYILECTBEHHOrO YBEJHUCHHS IIPOH3BOIMTEND-
HOCTH O CPABHEHHIO CO CKBASKHHAMH, IIAXTHLIMH KOJOAUAMH H POPH30H-
TalbHLIME BOA03a0OpaMH M COOTBETCTBYIOLIMMH TeXHUKO-SKOHOMHUECKH-
MH NPEHMYIIEeCTBAMHU.

8.2. B cocran ayueBHX B0A02a6OPOB BXOANT BOAOCOOPHLIA KOJ04el
(maxra), BojonpHeMHble JyuHd — TpyGuaTsie (GUABTPH (rOPH3OHTAMbHEIE
CKBaXWHBL), HacocHAsl YeTaHOBKA (pasMelraemas oObIMIO B BOXOCGOPHOM
ROJIOZLE) .

8.3. JlyueBnle BOg03aGOPEH B 38aBHCHMOCTH OT PACHOJIOXKEHHH OTHOCH-
TEJbHO HCTOYHMKOB NHTAHUS NOAPA3ACAAIOTCS HA CACAYIOUMHE THIH
{pnc. 35):

a) mOApyCAOBH — NOA AHOM peku ¢ maxTolt Ha Gepery (pac. 35, a)
Hm B pycae (puc. 35,a’);

6) GeperoBoll — NpR PAacNONOKEHHH JIYUeBOT0 BoAo3afopa Ha Gepe-
ry B6au3u pexu (puc. 35, 6);

B) KOMOWHHDOBaHHBI! — KOrfa BoRo3aGop HaxofuTcs Ha Gepery pe-
KH, 8 JyseBnie (QHABTPH pa3MelnaloTess B GeperoBofl 30HE M HOK PyCaoM
{pmc. 35, 8);

r) BOROPA3ASIBLHEI — NPH PAcNONOKEHUH JAYYeBOro BOA03aGopa ua
3HAYHTEJNBLHOM YAAJEHHH OT HCTOUHHKOB nuTamHs (pHc. 35, 2).

8.4. B pas/uuHbIX TI'HAPOre0JIOTHYECKHX YCJAOBHAX MOLYT UpHMe-
HATHCS CAEAYIOIMHE CXEMH JyUeBHX BoA03aGopos (puc. 36):

8% 115



a a’ g g 2

PEKA
1104PYCNOBLIE
PEKA PEKA nyyu .
S iy g———
p———————
7 1 \, p,
/ 2

2" | pexa

BEPErOBHIE
_{,_ arwm

Puc. 35. Cxemspl AyueBblX BOXO326G0pOB B NMAaRe
a — noApycnoBhii, ¢ BomocGopHoOll WaxToft Ha Gepery; @’ — 1o Xe, ¢ BopocGopHoil
maxTofi B pycie pekH; 6 — Oeperorol; 8 ~— KOMGHHHPOBAHHEI; & — BOJACDPA3LeNb~
Hblft; [ — rOpH3OHTaNbHAS  pajuajbHas CKBaXKHHA; 2 — BOROCOOPHHE KOJOAEN
(axrta)

a) 5)

Z 71\ //47477474

Puc. 36. Cxemst nyueBHIX Boj0326opoB B paspese

a — ny1eBol Bopo3abop oObiuHOro THna; 6 — Madablft JydeBoil Bogo3abop ¢ IeHT-

paabHOH BoAOcOGODHOH OypoBofl CKBamUHOH; 8 — MHOrosipycHuiit BomosaGop;' 2 —

KoMOMHHpOBaHHEIA JAYUEBOil BoM03a6op ¢ BepTHKAJbHLIMA H HAKJOHHLIMA CKBa)XKH-
HaMHR-YCHIHTEAIMH

a) Jayuesoii BOMo3aGop OGLIYHOTO THNA ¢ OAHHM APYCOM TOPH3OH-
TaNblBIX CKBaxHH-QuaAbTpoB (pHC. 36, a);

6) Manbiif JgyueBoil BOA03a6Op C LEHTPanbHOA BOAOCGOPHON CKBa-
SKMHOH, ocyllecTBasieMoli 6ypenueM (puc. 36, 6);

B) MHOTOSIPYCHEI JiydeBoH BOZ03abop ¢ pacno/oXeHueM ¢(uiIbTPOB
Ha pasHHIX YpoBHAX (pHc. 36, 6);

r) KOMGHHHDOBaHHEE BOA032a6GODH ¢ OAHOR MAH HECKOABKHMH BEpTH-
RaNbHEIMH H HaKJAOHHHIMH CKBa)KHHAMH-YCHIHTENSIMH, KOTOPHE 6ypsrcs
H3 BOJocOOPHOTO KOMOALA M KANTUPYIOT HIDKeJNeXamluil HallOPHEIY TropH-
30HT HoA3eMHEX BoX (puc. 36, 2).

MuorospycHpie B0o103a6OpE yeTpauBaloTes B HeOJHOPOAHKX (B Bep-
THKaJbLHOM paspede) BOJOHOCHHIX miacrax Aast GoJjee NOJHOTO HCHOJb-
30BaHHA BOROOOHJIBHHEX CJNOEB, YCTPOHCTBO MHOI'OADYCHHX Bojo3abepos
negecoo6pasHo TaKke B MOHIHBIX OJHOPOAHLHIX IMIACTaX, KOr4a OJuH
Spyc ayueBHIX (GHILTPOB He 0OecmeunBaeT HEOOXOANMON NPOU3BOAUTEb-
HOCTH, a yBeiuuenHe g9HCJa, JJIHHBL, AHaMeTpa H TyOuHb HX 3aJ0MeNHd
He faer sderra UM HEBO3MOMKHO IO IMPOH3BOACTBEHHLIM COOOPaKenH-
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Puc. 37. Bopocfoprnie
WwaxTel (KOJA0HNBI) Jy-
4eBbIX BOgo3abopon
2 — BogocSopHas Wax-
T2 ofBIYHOro THOA;
6 — BogocGopHan  Te-
JIECKONWYECcKas IaxTa
YETHIPEXSAPYCHOTO  RO-
nosafopa; 8 — BOZO3a-
6op ¢ HEXHe# BROIO-
cBopricli kKaMepol; & —
BoZo3afop ¢ BepxHed
BOJLOcGOPHOHK KaMe-
polt; @ — BomocGopHas
TeJecKonuyYeckasa Maz-
Ta KoMOHWHHpOBaHHOTQ
Bofozafiopa ¢ Bepra-
KaJAbHON  CKBa’KHHOH-
YCHIWTENIEM; € — BO-
posafopHas 1waxTa C
HACOCAMH FOpPH3OHTAMDB-
HOrO THIA

aM. HauGonbuee npuMeHeHHe HMeEIOT HRYXBAPYCHHIE JyueBHle BONO3a-
GopHL.

Jas yBennyenns BORO3aXBATHOH NMOBEPXHOCTH BO3MOXKHO YCTPOHCTBO
B CTCHKAX ¥ ANMIIe BOAOCGOPHOMN IaxThl (KOJOALa) BOKOIPHEMHHIX OKOH
¢ GUALTPOBLIMH BCTABKaMH (HanmpuMep, M3 HOPHCTBHIX MaTepHasios)..

8.5. BonocSopabifl mIaXTHHEA KOJOLEL CAYEKHT pJs cSopa BOABL, 3a-
GupaeMOH H3 KaNTHPYeMOro BOLOHOCHOrO IJjacTa 4epe3 JyueBhHE IOpH-
3onTaNbHEE OUIbTPH-CKBaXMHH., B KOJOALe ycTaEaBAHBaeTcs Hacoc
BN OTKauKH BOJHL, a A0 Hayala 3KCTIyaTalHOHHOTO Iepuoja B IIpoHec-
Ce CTPOMTENLCTBA — OGOPYLOBAHHE AN NPOXONAKU FODH3OHTANBHBIX CKBA-
sua (puc. 37).

BHyTpeHHH} AHaMeTP BOAOCOOPHOrO KOMOANA (LIAXTH) NPHHUMAETCH
or 1—2 10 4—6 M B 3aBHCUMOCTH OT MeTOLa YCTPOHCTBA TOPH3OHTAJMb-
HEX CKBaXXHH M ra0apHTOB CTPOHTENLHOrO M SKCIVIyaTaLZHOHHOro 060py-
AoBaHus,
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OrMerka jHa BoJOCGOPHOrO KO/A0ALa HasHayaeTcd B 3aBHCHMOCTH OT
ycnoBufl pasMellieRHS BOAONOGAbEMHOro 0B0DYAOBaHHA W KOHTPOJNBHO-H3-
MepuTENbHHIX TIPHOOPOB, a TaKKe HeoGXOAMMOCTH CO3LAHHA HEKOTODPOH
eMKOCTH AJS OTCTOoHHHKA, MuHuMajbHOE paccTosiHe OT HHa BoAocGop-
HOTO KOJIOAUA RO ocu ayuelt 1 M.

Boloc6oprrie KOJOILB COOPYMKAIOTCH H3 xejesoberona (6eTona)
c6OPHOTO MAH MOHOIKTHOTO B ¢iyuae Majsoro AHaMeTpa NpH CleUHab-
HOM OGOCHOBAHHM BO3MOXHO NPHMEHEHHE CTAJBHHX TPYO

CrpoutesnbCcTBO BOXOCGOPHOrO MIAXTHOTO KOJOALA MOXKeT OCyimecT-
BASTLCS CMOcO6OM ONYCKHOTO KOJIOAILA, METOAOM CEKYLIMXCs cBafl (TpaH-
meHHBIX CTeHOK), GypeHueM H Ap.

OcraBnsieMble B CTeHRe BOJXOCGOPHOrO KOJNOALA OTBepcTHA (rHe3Aa)
ARA NOCHAeAyrowel NpOXAaAKH TOPH3OHTAJAbLHEIX JYdeBHX (HABTPOB ROJ-
JKHE BEMeTh pacTpyGHylo dopMy (¢ pacuHpeHMeM BHYTPb KOJOANA), O3-
BOJIAIOMIYIO TIPH YCTAHOBKE HAIPABJASIONHX NaTPYCKOB-KOHAYKTOPOB HO-
clie ycTpoifcTBa KOJOALR KOMIIGHCHDOBATh HEPEKOCH, BO3MOXKHBIE NPH
ero coopyxXennn C BHenmHe# CTODOHBI KaxJoe OTBEDCTHe 3aKpPLIBAETCS
CTalbHEIM JIHCTOM TOJNIIMHON 1,5—2 MM, NpHBapeHHHIM K apMaType 3ta
nepeMbluka npobuBaeTcst Hampasdasgollell 6ypoBol TOMORKGH, pacnoJo-
KeHHO B Hayasje KOJOHHB (HABTPOBBIX TPYS B HX NPOXOAKH.

Uncsio oTBepctHil B CTeHKe KOJoAUa JAoMxHO BmTe B 1,5—2 pasa
6onbllle pacueTHOro uYheja Jaydedl (Ha cayyaft 3aMeHBl HAM YCTpoiicTBa
JIONOJHATEIBHBIX TOPH3OHTAJBHEIX CKBAXKHH B NEAAX YBeAHUEHHS NPOH3-
BOJMTENILHOCTH BOJ03a6opa). Hanboapmee pacnpocTpaHeHHe uMeeT yCT-
POACTBO RONOJHHTENBHOTO YHCHIA Pe3ePBHBIX OTBEPCTHII BO BTOPOM sApyce
(na 0,5—1,5 M Belllle OCHOBHOTO Apyca)

8.6. Mannie syuesble BOA03200pH BHINONHAIOTCA € BOROCOOPHBIMH
KOJIOALAMH, NpelCTaBAAOMUME coGofi 6ypoBHEe CKBaXXHHH AHAMETPOM
1—2 M. B ofcaznnx TpybaX T2aKHX CKBAXXMH OCTaBJSIOT CHellalbHHE
KpyIaible OTBEPCTHA, NePeKPHITHE 3aryiyikaMi B3 TOHKOH JHCTOBON CTaH.
3Ti 3arIyIIKH NpPOGHBAIOTCY B NMOC/AELYIONIEM Hanpasasiomeill GypoBoi
I'OJIOBKOH 3aJaBiHBaeMbIX B BOAOHOCHEDE IJIACT FOPH3OHTAJBHBIX (HJLT-
poB. TaGapuTH HOMKDATOB (HMAR JPYrHX YCTPOJCTB X MeXaHH3MOB)
H JANEHB OTAENBLHEIX 3BeHbeB (HJALTPOBHIX TPYS BLIGHPAIOTCH B COOTBET-
CTBHH C BHYTPEHHHM AHaMeTPOM BOXOCOGODHON WIAXTHL.

8.7. BoaMOXHO yCTpOHCTBO JyueBHIX BOA03aGOPOB C ABYMA OTHAENb-
HEHIMH JpYr OT Jpyra KaMepamu. Pasienenne BoJocBOpHOTO KQI011U4
(mraxTe) BOJ03a60pa TMOCPENCTBOM TNPOMEKYTOUHOTO TOPHIOHTANLHOTQ
MepexpLITHS Ha JBe YacTH NoKas3aHo Ha puc, 57, 6, 2. OfHA U3 5THX KaMmep
HCIIOJIB3YETCS B KauecTBe De3epByapa ANs BOAE, a Apyras, 6yAyYH u30-
JAHPOBAHZ OT NEpPBOH, CAYHKHT AJH NPOBEACHHS paboT N0 KOHTDPOIIO H pe-
MOHTY POPH30HTAJBHEIX CKBaXHH B XOJ€ 3KCIIyaTaluH Bofosabopa Ge3
€T0 BHIKJIIOUCHHS,

B xoMmoHoBKe JydeBorc BOR03ab0pa, NMoKasamHoro Ha pHe, 37, e,
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pofocbopHass KaMepa pacloJIOKeHa Hajk paboueir. Bogma, mocrynamouias
M3 TOPH3OHTAJBHBIX CKBaXMH, BHXOAMAIMIUX B IIAaXTy Ha ypoBHe paboueil
KAMEpH, NOCPEACTBOM BEPTHKAIbHOIO CTOAKA OTBOJHTCS BBEPX B BOJO-
c6OpHYI0 KaMepy BO BpeMst SKCHIyaTaumH, Tpy6ol Aasi yAaJeHHS BOLBI
u3 pabouch KaMeprl, AJdd BEHTHASUMH, NPOXOAAa H T.J PacHONOKEHE!
B CTCHKE IIaXTH,

[Ipu ycrpolicTBe IPOMEKYTOYHOIO NEPEKPLITHS B WIAXTE JYYEBOTO
BOA03260pa, npefHA3SHAYEHHOTO AJS IKCINyaTallMH BOAOHOCHHX IIACTOB
HeGONLIOH MOMIHOCTH, BOLOCGOPHYIO KaMepy LexecoobpasHo pacnonaratsb
nolil paboueét (cm. puc. 37,8). 3dech BoAa, NOCTyMamoumasg U3 TOPHU3OH-
TaNbHBIX CKBAMHH, OTBOLHTCA BHH3, a BCACHIBAIONIHE TPYGOMPOBOABI Ha-
COCOB TPOXOAAT Hepe3 MPOMeXYTouHoe HepeKphiTHe, Takoe pacnonoxe-
HHe KaMep fIBJsieTCS Npe[IIOuTHTeJNbHeE TAaKXe B CaHNTapHOM OTHOMICHMH,
TaK Kak BOJZOc60puAasi KaMepa TNOMHOCTbIO H3GJAHPOBaHA OT paGodei.

8.8, Ilpu naanoBoir GHILTPALUMOHHOH HEOXHOPOAHOCTH BOAOHOCHOIO
nsacTa HalpapJeHHe, YACIO H JVIMHA OTHENbHHIX Jydell LOJKHEl COOTBET-
CTBOBaTb PacloMoMKeHHIo Haubosee NPOHHIaeMBIX ciioes. [IpH sTOoM Bo3-
MOXHO HaKJOHHOE pasMellleHHe JYYeBHX CKBAXKHH (BOCXOASLHX HJH
HHCXOISIITUX),

Uucno, HanpasjeHHe, rAy6HHA pacliojiOXKeHHss M JUIHHA JYYeBBIX
JpeHaKHBIX CKBaXKHH IPHHUMAIOTCH B 3aBHCHMOCTH OT KONKPETHHIX THA-
POreONOrHYeCKHX, CTPOHTE/IBHEIX H SKCINYaTalHOHHHX YCJAOBHH.

Ilpu pinse syuelt Bogo3aGopa Mesbmie 20 M B ONHOPOAHBIX IVIacTax
Yyroa MeXJy JyuaMH 00 (uIbTPAHOHHBIM YCNOBHAM IPHHAMATbL MeHee
20° He pexomeHIyeTcs.

8.9. ITpoxonka rOPH3OHTAJBHLIX JYYEBHIX CKBAXKMH B GOJIBIIHHCTBE
C/Iy4aeB OCYLIeCTBJISIETCA NMyTeM IPOJAABJIHBAHHS (BO3MOXKHO € BpalleHH-
eM) OTpe3KoB (3BeHbeB) (PHILTPOBHIX MNH 0OCaAHHX TPyO M Hallle Bcero
¢ BHIHOCOM TpyHTa BOJOH u3 3albofiHofl uacTH CKBaxMHH. I'pyHT B BHIe
HJiaMa MoCTynaeT B OTBEPCTHS HanpaBJsfiolmledl G6ypoBoii TOJOBKH, KOTO-
poit 06opyAyeTcs IepBoe 3BEHO 3aJaBiHBacMbIX (PHJABTPOBHX HIH 06cal-
HBEIX TpyO.

CymecTByiomide cHOCOGH  NPOXOAKH TOPH3OHTAJIbHBIX  CKBAXKHH
B GOJbLUIHHCTBE CIyYaeB MpeAyCMaTPUBAIOT NPHMeHeHNe NOMKDPAaTHBIX TOJ-
Kamowmux yerpoiicts (puc. 38, a).

TToMuMO 9TOrO MOTYT NIpHMEHSThCSl BpalllaTesbHble, BHOPOYLapHbie,
THADONOIPYKHBIE H APYTHe BHABl TOPH30HTANbHOTO OypeHHs. BO3MOMXKHO
COBMeCTHOE TpuMeHeHHe JBYX MerTofoB., Hanpmmep, 3anapinBanfe GHIIb-
TPOBHIX TPy6 AOMKpPaTaMH MOXeT CONPOBOXKAAThCs UX BHOPHPOBAHHEM,
BpalleHueM ¥ LHOAMEIBOM TPYHTa BOJAOM, UTO 3HAUMTENbHO HHTEHCH(HUH-
pyeT NpOXOAKY H HO3BOJNseT Oosee TOWHO BBHIAEPKHBATH 3aAaHHOE Ha<
npasJeHHe Jayua,

8.10. Hanpasnswomas OypoBas roJioBKa NPOJABJAMBACMOH B TPYHT
KOMOHHB TPY6 rMeeT GOPMY UMAHHAPA, NEPEXOASIIETo B NePefHed YacTH
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Puc. 38, Cxema ycTpo#icTBA CRBANHH JyueBoro Bojosabopa

@ — NOMKpaTHas YCTaHOBKA JAJS BAaBihBaHHA TPYyG; 6 ~— GypoBasi rojoera; f—

TRApaBARUECKHE JOMEpaThl; 2 ~-oncpHas paMa; 3 — HaxxuMmHas OGanxa; 4 -— LlaHros

BEf 8axBaT; § — YNOpHEE 6pyc; 6 — YIADHO-DHXIHTEAbHLIE HaKOHEYHMK; 7 — mjaa-

MO03a60pHBle OTBEPCTHS; & ~— MTaMoBas TpyGa JAns OTBOAa mjaMa; 9 — samopHbiil

maposoll KaanaH; I0 — Gyposas mTaHra (ynpaBsicHMe 3aTBODOM H Iepefada ynapa

PHIXJAUTENLHOMY HAKOHEYHHKY); /I — DHIXJIHTeJBbHBIE POXKKH; [2 — npyxkuHa (pado-
TaeT Ha CHMATHE)

B Komyc uau napaGosoun. lllnamMosabopHrie oTBepcTHg B 6ypOBOf ronos-
Ke BHINOJHAWTCA B ee Jo60BOH HAl G0KOBOH YAaCTH H HMEIOT IPSAMOYroJb-
HYI0, KpYIayio, OBaJOBHANYIO HaH KoabueByio dopmy (puc. 38,6).

B cBs3¥ ¢ YacTo HaGNIOASIOMHMCS OTKJAOHEGHHeM Tpy6 OT rOpH3QH-
Taju BBepX uedecoolpa3HqQ npuMeHeHHe OYPOBHIX IOJIOBOK C COOTHoIe-
HHEM MJOIIAJLH BEPXHHX H HHIKHHX OTBepcTHi s 3a0opa maama 2:3.
JAns otnx neneft caykar TakxKe GypoBbie TFOJOBKH €O CKOIIEHHOH BHH3
nepeAnell 4acThio, ¢ TOPU3OHTAJBLHHIME OTKPHIIKAMH, ¢ NOBOPOTHOH J1060-
BOJ 4acThiO U T. [I..

3aTBOp, ycTanapnuBaeMpit B 6YpOBOH TOJOBKE, HPeLOTBPAILAET [O-
CTYIVIeHHe B CKBAaXXHHY FPYHTa NpH INOATOTOBKE K NPOJABJAHBAHUIO Ove-
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peRHoro sseHa Tpy6, MPONYCKAET 1AM BO BPEMS NPOXOAKH, a B € KOHIE
0cBO6Ox®JaeT BCOMoOratenbHEe TPY6GH OT caMoll 6ypOoBOH I'ONGBKH, KO-
TOpasg OCTaeTCs B ILIacTe.

3BeHbs MPOZABAHBAEMBIX B TPYHT T'OPH3OHTAJBHEX TPYG COeRHI-
07C APYr ¢ ADYroM HOCPEACTBOM CBapKH, pe3bOnl UM 3axBaTos (me-
Kona). Jauua spenber Moxer xonebatbest or 0,5 mo 2,5 M, mmamerp
BJABAHBAEeMHIX B rpysT Tpy6 — oT 50 g0 500 mm. HleneBuiM uiH Kpyr-
JABIM mepdopamHOHHEIM OTBepcTUSIM (GUABTPOBHIX TPYS HOJIKHE NPHAA-
BaTbCs KOHYCHOCTB C pACHIMpEHHEM BHYTPL TpPYOHL.

8.11. dnsa npoAaBnHBAaHHS TOPH3OHTAJBHBIX TPY6 B IPYHT NpuMens-
IoTCsl AOMKpATHLIC arperaThl (yalme BCero ABd CNAPEHHHX FHIDOAOMKpA-
Ta) Ha clleli7anbHOM HANDABASIOME paMe, mepelaloMmIMe YCHAUS ueped
HaXUMHYI0 6anKy ¥ 3aXBar, yCTaHOBJeHHHH na TpyGe, Peakuus BraBiu-
BaHHS nepefiaercst NPOTHBONOJOKHON CTOPOHE IIAXTHOTO KOJOANA uepes
ynopauft 6pyc. BpasinuBawmmiee yCTPOACTBO MOKeT HOMOMHSTheA (HAH
Jaxe 3aMeHATbCH) BpallaTeieM, THADOMOHHTODHBIM IpHuCHOCOGICHHEM,
BHGPOYJapHEM HIA BHGDAIMOHHBIM YCTPOHCTEOM H T. A.

8.12. TIpoxosKa rOpH3OHTAJBHEIX CKBAXKUH BEITIOJIHAETCS ABYMS OC-
HOBHHIMH crmocoGaMH: NMyTeM NPOJABJIHBAHHS B IDYHT CaMHX (HUILTPOBHX
Tpy6 UMM UX YCTaHORKM B NPE/IBAPHTEJbHO NPOLARJNEHHEE B TPYHT 0O-
cafihple TPYG6HL.

TIpoXxoZka TOpPH3OHTANbLHBIX CKBAXHH INPOXABIMBIHHEM B TIPYNT
duabrpos (puc. 39, a,6,0) npuMeHdercs NPEUMYILECTBEHHO B Pa3HO3ep-
HUCTHIX TIECUaHO-TANeUHHX TPyHTax KpymHocTbio 0,5<Deo<50 MM, Tipn
5TOM (GHAbTPOBBIE TPYGH TOAGHPAIOTCS € YYETOM MX NPOYHOCTH, KOTO-
pas NonKHa OLITH AOCTATOUHON AN BOCHIPHATHS YCHJHE OT AOMKPaTOB.
B cBsI3H ¢ 9THM CKBaXHOCTb DHIABTPA HOJNXKHA OHITh BO3MOKHO MeHbIelt
(ne Gonee 20 %).. B cayuae BosMoKHOCTH NoAGOPa GHALTPOB AOCTATOY-
HOMI mpouHOCTH [HampuMep, no cxeMe (puc. 39, 6), rie MaJONPOYHHI No-
PHCTHII MaTepHaN 3aRJNIOUEH B KOJbLEBOM IIPOCTpAHCTBE NepdhOpHPOBaH-
HHX Tpy6] ZaHHHE MeTOA MOXKET MPHMEHATHCS H B OJHODOAHBIX Necya-
HHIX TpYHTaX, B TOM UHCIE MEJKO3epHHCTHIX M MaJioBOMOOBHIBHEIX;
NOPHCTHIT MaTepHal MOXKET NPHMEHATHCS H MHOTOCJOHHBIM.

ITpoxoxka rOpH3OHTAJBHEIX CKBaXKHH C MCIIOJB30BaHHEM ofcafHbIX
Tpy6 (pHC. 39, 2) mpHMeHAeTCS B MEJKO3ePHHCTHIX NTECYaHBIX, CYNecuaHbiX
B CYIMIHBHCTHIX FPYHTaxX, @ Takxe B cayuae GuabTpallHOHHOA HEORHOPOA-
HOCTH TPYHTOB IO AnuHe Jyua., ITocie o6cafikM CKBAXKHHBI H YCTaHOBKH
¢uabTpoB obcafupie TpYOH H3BJIEKAIOTCST DTOT CHOCOG Jaer BO3MOXK-
HOCTb B 3aBHCHMOCTH OT COCTaBa TPYHTA HMCHONB30BATb PasHoobpasHbie
GuAbTPH: TOHKOCTEHHBIE CTAaJbHEE, B TOM UHCIEe C NPOTHBOKOPPO3HOH-
HHM TOKDBITHEM, IIaCTMAacCOBHE, acGecTOLEMeHTHEE, TOHYapHEIe, mecda-
HO-TpaBHAHBIE, H3 HOPHCTHIX MaTepHanoB U T, A.

Opngoft n3 MoguduKauuy MeTORa ABAAETCH YCTPOHCTBO IecuaHo-rpa-
BHiiHoro QUALTp2 NyTeM HaMbiBA NeCUAHO-TPABHHHON MACCH B KOJbleBoe
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Puc. 89. Cxembi CCHOBHBLIX CNOCOGOBR YyCTPOHCTBA rOPM3OHTAJARHLIX CKBAKUH

@ — BRaB/uBaHHE (GUABTPOBBIX TPYO; & -~ BoapagBanne (PUABTPOBBIX TPyO ¢ KOJb-

LeBbIM MEJKO3eDHHCTHIM SalOJHHUTENEM, 8 — MPOXOJAKa CKBaXXHH ¢ obcaaxkofl; e —

TO XKe, ¢ ycTpoHcTBOM Tecdarg-rpaBuiiHOro GHALTPA METOAOM HaMbiBa; J — tipo-

XOAKa € NpeZBADHTENbHLIM BAABAHMBAHWEM TOJCTOCTEHHOR cnjiowHO# TpyOH; [ —

$uabTPOBhie TPYOGH; 2 -— MIlaMoBas TpyGa; 3 — npoMbiBHas TpyGa; 4 — o6-

caaHas TpyGa, & — necuaHo-rpaBHHHBIA (OHALTD (HAR CBA3HBLIH NOPHCTRIM MaTepH-
an); 6 — ToACTOCTEHHAS CHJOLIHAA TpyGa

NPOCTPAHCTBO MeXAY o6Gcamkoit u (uabrpoBoii Tpyboit (cM. puc. 39, 2).
HenoctaTkoM ZaHHOrO MeTofa siBsieTcs 60abnIasi, ueM B MepBOM MeToje,
CMOXKHOCTb PaboT, CBA3AHHBIX C BO3MOXKHHIM BO3HHKHOBEHHEM TDYAHO-
CTeHl O H3BJIEUEHHIO 06cajHbIX TPYO.

Has oTBOfa rpyHTa H3 3a60si TOPH3OHTAAbHOH CKBAXKHHHI OJHOBpe-
MCHHO ¢ (PHALTPOBBIMH M O0caZHEIMH TPYGaMH Ha MepHOL NPOXOAKH ycTa-
HaBauBaercsi uniaMoBasi Tpy6a, mo KOTopoit TPYHT ¢ BOJOH BHHOCHTCA
B UIAXTHBIA KOJMOMel, OTKYAa B NOCJACAYIOMIEM yAaJAeTCH,

YOoTHEHHE KONBUEBOro MPOCTPAHCTBA MeXAY IIaMOBOH U NpoJab-
JusaeMofi TpyGoH NPOH3BOLUTCH C NOMOIULIO CHENHANBHOTO CanbHHKA
(puc. 40).

TIpoxoaka ropH3OHTANLHBIX CKBAXKHH JY4eBOro BOA03ab6opa MeTOAOM
NpoRaBNHBAHUS NPOH3BOAHTCA ¢ pabouelt mnomanxu (puc. 41), xkoTopas,
B YACTHOCTH, MOXeT OHITh IOBODPOTHOH, UTO MO3BOJIACT BECTH HPOXOAKY
ckBaXkyH 6e3 NepeCcTAHOBKH MOHTa)HOro o6opyAoBaHHA OT OAHOrO Ayua
K apyromy. Pabouasn myomasaka BHIIOJHAETCS H3 CTAJbHBIX HIAH LePeBsH-
HHIX PaM H HACTHJOB,
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Puc. 40. Ycranoega yndoTRSHES mMexay (UALTPOBOH M miaamonoi TpyGodl npn
RPOXOJKE rOPH30HTA TBHBIX CKBAJKUA JyUeBOro Bojosabepa

! — nanpasasiomufi natpy6ox; 2-— ¢uabTpoBas TpyOa; 3 — muamoBas TpyGa; 4 —

npoMuIBHAS TpyGa; 5 — YNJOTHSIIOILHY CcalbHHK MEXAY uaTpyOkom H GHAbTPOBOIL

TpyGoil; 6 — ynJaolRsSw0muA caJLuHK MexAY (HIbTPOBOH # mwamoBod TpyOoR; 7 —
CcTarHBaoWHe GOaThl; 8 — yIEPKHBAIONIHE THTH

TIpu nonBope GUABTPOB rOpPH3OHTANBHBIX JIYUEBEIX CKBAXKHH clellyer
PYKOBOACTBOBATHCA YKA3aHHSIMH, OTHOCSIIMMHCH K QHABTDAM BepTHKAJIb-
HBIX cKBaxHH (cM, . 5), H HKODOJHHTENLHO YYATHIBATE OCOGEHHOCTH
NPHMEHAEMOro crocofa NPOXOJKH,

8.13, ObopynoBaRHe NYYeRHIX BOX03260POB COCTOMT H3 BOAOTOABEM-
HO¥ YCTAHOBKH, COENKHHMTENbHBIX, BCACHIBAIONINX H HANOPHBIX BOMOBOJCE,
3a/BlI2KEeK ¥ KOHTPOJIbHO-H3IMEPUTCIALHON annapaTypH.

Jas noAreMa BOAb H3 BOJAOCGOPHOrO KOJOAIA MOTYT TPHMEHATLCS
TOpPH3ORTAJbBEBE HJH BeDPTHKAJbHbIE HACOCHL.

TopusoHTanbHble HEHTPOGEKHBIE HAacOCH YCTAHABJMBAKIOTCH HA clie-
IHAaJbHOM NEPEKPHITHH, PACTONOXKEHHOM BHYTPH BOJOCOOPHOH WIAXTH, Ha
COOTBETCTBYIOUICH BHICOTE HAA NOBEPXHOCTHIO BOABL YCJOBHA H IpaBHJa
VYCTaHOBKH TaKHX HACOCOB TOUHO TakHe e, KaK B BOAOIPOBOAHBIX Ha-
COCHHIX CTAHIUSX JJISl MOABEMA H NePEeKauKH BOJHI,

Tny6unnsie Hacocs! (B TOM HHCJIe NOTPYIKHEIE) IPHMEHSIOTCS DPH
noJbeMe BOAN ¢ ry6unn Gonee 7—10 M, HaunGonblliee npuMeHeHHe HMe-
10T ULeHTpo6exkyple ITyOHHEbIE HACOCH C NOTPYZKHEIM 3JEeKTPOABHraTeseM
JLB, 3IIH (cm. ra. 14). 3Ty HacocH, B OT/IHYHE OT TOPH3OHTAMBHLIX
HACcoCOB, TPeOYIOT MEHBUIYIO IUIOINAAb AJS HX YCTAHOBKH, Moryt pabo-
TaTbh NPH H3MEHEHHH AMHAMHUECKOIO YDOBHS BOJXH B LIaXTe¢ B MIHPOKOM
Iuanasone, 1o uMeloT Menbmuii KITM, 4eM ropu3oHTaabHBIE HACOCH,
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Puc. 41. PaGoyas naomaaxa ay4esoro sonoaabopa

I —ouopwas pama; 2 - ONOPHHIH KaTox; J-— HamnpaBisiomas; ¢ — onopuas nsTa;
5 — noMxpar; 6 — paMa JoMxparta; 7 — YHOpHHIE Gpyc

Jlyuesrie BON03a6OPHI MO3BOJSIIOT HCNOJAb30BaTh BAKYYMHBE CHCTe-
MK ¢ MOAK/IIOYEHHEM BaKyyM-HACOCOB K YCThSIM TOPH3OHTAJABHBIX CKBa-
HUH, ITO 0COOEHHO BaXKHO NIpH paboTe BOJ03a60OPOB B MaaOBOKOOGHIL-
HBIX IJacTaX, B TPYHTaxX ¢ HU3KOH BomooTHauelt. Ilpocreftmieir cxemofi
MOBLIILEHHA BOAOOTOOPA M3 TOPH3OHTAJILHEIK JNYUCBHX CKBAXKHH CIYXKHT
CH(DOHHOE NOTPYIKEHHEe HX YCTbeB HOJ, YPOBEHb BOAH B KOJIOAUE, PacHo-
JIOKEHHHH HHXKe OCH CKBAXKHH.

Hans perynupoBanus 3aGopa BOAB OTHENABHHIMH JIYYEBBIMH CKBAXKH-
HaM{ M A/ BO3MOXKHOCTH NIPOBEJIGHHS PEMOHTHEIX paboT yCThsl CKBAXKHH
cHAOKAIOTCA 3aXBUHIKKaMH.

Jasi HaGniofieHHsl 32 pacXoOfoM W HANODOM BOJAH YCTbEBHE YaCTH
CKBAXKHH OGOPYAYIOTCH BOROMEPHHIMH I DBE3OMETPHYECKHMH NpHGOpaMiL.
ITomnmo 3T0r0 B BoZocGOpHOM KoJI0AUe (IaxTe) BoZo2a6opa ycTaHaB-
JAMBAETCA YPOBHEMep, a Ha HaNopHOH Tpybe Hacoca — BOAOMEp MJIA CH-
CTEeMATHYeCKOTo HalMIONEHHA 3a IOJOXEHHEM YPOBHS BOAH H HPOH3BO-
JIUTEJIbHOCTBIO Beero Bojozabopa.

9, PACYETH! HPOU3BOAMUTENDHOCTH JIYHEBBIX
BOO3ABOPOB

9.1, Hde6ur Jayyeroro Boposabcpa 3aBHCHT OT THAPOTEOJOrHYECKHX
YCI0BMH, NOHHIKEHHS] YDOBEA BOAL B BOAOCOOPHOM KOJOXIE, AJNHHE, YHC-
Ja, AHaMETPa M IViyOHHB 3aJ1035€HHA JYYEBHX FOPH30HTAJBHHX CKBaXHH.
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Pyc. 42, Cxemm Kk pacuery NPORIBOAHTENLHOCTH JYTEBHIX BOA03a60pOB
a — Oeperosoii; 6 — poApycHoBBLl

Tlpn BH6ope OCHOBHHIX HapaMeTpoB JNYyeBHIX BOA03a060OpOB HYXHO
YUHTHBATE Clelylollee:

no (HILTPAUHOHHHM COOGPaKEHHAM ONTHMAJbHOE WUHCIO JIYved,
paBHOMEPHO DACHONOXKEHHHX IO IEPHMETPY BOJOCGOPHOrO KOMOAIA, Ha-
Xoaurcs B npefenax 3ISNKT;

NPOH3BOAHTENbHOCTD JAYYEBOro BOX03a60pa He NpPAMO NPONOPIHO+
HaJlbHa YBEIHYEHHIO AJMHHEI Jyyell;

AUaMeTp JIy4eBBIX JPEH H HapyKHbH AuaMeTp BOAOCGOPHOIO Ko-
JIOZla MEHbIIE BAMSIOT Ha NPOH3BOJAMTENBHOCTb BOLO3aGopa, YeM AJHHa,
YHCJIO M TNIyOHHA 3a/0IKEeHHA JpeH.

9.2, He6ur nyueBoro Boposabopa ompejeiisieTca Mo CaeAymomed 06-
et 3aBHCHMOCTH:

Q = 2nkmS (—1— —'L) (76)
RG Ry
3neck R # Ry — GUABTpALHOHHBIE CONPOTHBJIEHHA PaJHANbHON CHCTEMBI

COOTBETCTBEHHO GEpPeroBHX M NOAPYCAOBHIX TOPU3CHTAJBHHX CKBAXKHH;
S — NoHHIKEHHE YPOBHS BOAW B BOJOCOOPHOM KOJOAUE Jy4eBOIro BOJO-

3abopa
S = He¢— Hy, (77)

rie He 1 Hy— manop BOJZbI COOTBETCTBEHHO B BOAOHOCHOM ILIacTe IO
HAuaia OTKAuKH H B BOLOCGOPHOM KOJIOJLE IPH 3KCIIyaTallyu JyyeBOro
Boj03abopa (CcTAaTHYECKHH M JHHAMHUECKHH YPOBHH BOAM); Kk -——K03(-
dumienT QUALTPAUMN; M — MOIMHOCTh HjacTa (A Ge3HANOPHHX Taac-
ToB Mz hepar 0,8H.).

9.3. IeGur Geperosoro Jyaesoro BoAo3afopa, pasMelaeMoro y pekn
(pnc. 42,a), MoxHO ompefeasts no dopmyiae (76) npu Ry—>oo, T.e.
1/Ry=0. B aT0M cay4ae

m
IkNg ’

RO = (ln Ve +27] In VT) (78)
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w l 2 4 4m?
e V= —t VT=__“4:I__;FL

1,36, 2m

4L —1
V= ‘/m (80)

3aech Ng— uncio Jayued Bogosabopa, PacHOJOMEHHEX DPaBHOMEPHO IO
Kkpyry, L — paccrosiHne OT BePTHKaJbHOH OCH BOAOCGOPHOro KOJOALA
JO ypesa BOZbl B BojoeMe (BOJOTOXe); [— IJIHHA Jyda; ro— PajHyc
Jyqa

Kos(Gdpuiiuent BaaUMOAeHCTBUA (MHTepgepenuy) ky JyueBHX JApeH
H xoatbdunuert 13 6epyres mo taba. 33.

v, (79

Ta6auuna 33

N l/m

0 s | s | s 8 10
Koapduiuent ky

3 0,63 0,67 0,7 0,71 0,72

4 0,48 0,562 0,57 0,6 0,63

6 0,33 0,38 0,4 0,45 0,47

8 0,28 0,33 0,36 0,42 0,45
Kosbduuuenr n

Lim

50 4,8 5 6,2 7 8

25 4,2 4,5 5,5 6,2 7

10 2,8 3,5 4 4,5 5

9.4. Ilpn 3HAYHTENBPHOM YAAJIEHHH BOLOCGOPHOrO KOJOALA OT PEKH
THAPABJHYECKOe CONPOTHBJeHHe Rg MOXKeT OLITh OIEHEHO Takke IO

popmyse
2L l —m[2N gl
Rg=1n 3} rmp=4§ ( & ) ‘ (81)

e . qie
2nre sin—
m

Tup ]6/4

rie ¢ ~— 3araybiieHHe Jyda IO YpOBeHb I'DYHTOBHIX BOJ.

9.5, Ecau ropusoHTaJLHEE CKBAXKHHEL JIy4eBOro BOZ03a60pa pasme-
ATCS HEPABHOMEPHO MO HEPHMETPY BOAOCOOPHOTO KOMOALA X BCE OpH-
eHTHPOBAHHI B OAHY CTOpPOHY, TOo B ¢dopmyaax (80) u (81) mox L cie-
AyeT TMOHHMaTh cPefiHee paccTOsIHMe OT PeKH R0 LeHTpa JydeH, T.e.

. n
L:';l" ZLZ', (82)

1==1

re Ly~ pacgrosinae OT meHTpa i-ro Jyda A0 pexH.
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BeauusuHa cpeauedl AJmHB Jyda I npm sTOM Haxoautcs no dop-
Myne
Ng
1
= — i,

Wo e (83)

i==1
9.6. JleGMT HOAPYCAOBOTO BOJO32a6opa € BOAOCCGOPHBIM KOJIOALEM,
pacnonoxeHHHM Ha Bepery (puc. 42, 6), onpenensercs no hopmyne (76)
npa Re>o0, T.¢, 1/Re=0. B 210M cayyae uabTpanuoHHOEe CONPOTHBIE-

HHe R, Haxozurcs mno dopmyne

Rn = (uo + tn)

lNu ) ®)

3aech
3emt [1+V 16 (m— o))
rolm—o) (1 Ve 16m2) (1+V e+ 162 )

Ny —uynucio ayuell noj pycaoM pekd; ¢ — 3araybJeHHe Jydell moj pyc-
JIO peKd.

CyurumMg Un AAS cAyuaes, KOrAa [/m>>3 supamaercs Tak:
Np-+2 4m ]2
= ————In{1 ——ee———— |} 8
“n 3 | { +[(l——0,5m)sin9 } (%)
@ — yroa Mexny Jyuami.
Jns AByXayueBoTro Bouosaﬁopa (Na=2)

= In 3 (85)

B ) @)

9.7. He6ur KOMOGHHEHPOBAHHOIO JYYeBOro Bofosabopa, uMetomero Ng
GeperoBuX M Nyn NOAPYCIOBHX JAyuelt, onpefensdercs no dopmyne (76),
B KOTOpO# (PHALTPALMOHELIE CONPOTHBJIEHHA Ro H N, B CBOWO ouepelib,
HaxoZsrcsl Ho cooTHomepuam (78) mnn (81) u (84).

{Ipu onpepenennn Aebuta KoMOHHHpPOBaHHOTO Bofo3abopa (¢ Gepe-
TORHIMH H NOJAPYCJCBHIMH CKBaXKHHAMH) Ko3dguuuent &y Takke Gepercs
no taba. 833 Kax AJaa CHCTeMbl ¢ OBOHHBLIM UHCJIOM Jaydeid 2Ng, T.e. He-
nonHaa cxema GeperoBbix jydelf NPUBOJAHTCS K YCJIOBHOH MOJHON CHCTeMe
JIy4el, pacmoaoKeHHEX paBHOMEPHO IO BceMy KpPYry.

9.8. O6wwmit cnoco6 GuABTPALHOHHOIO pacuera CHCTEM B3aHMoeicT-
BYIOIIHX JIyYeBHX BOA03a00pOB, PaCNONOKeHHBIX HA PAaCCTOSIHAR JPYr OT
Apyra r>>5mt npd I/m=1+3 u r>10m npu l/m=>5+9, cBOmUTCS K HC-
TIOAB30BaHHUI0 HOPMYA JJIS CHCTEM BePTHKANbHEIX CKBAXKUH.

TTpu sTom obwias dopmyna aas pacuera GylAer HMeTb BHAI

2nkmS
QcyM = n ' (88)

% Ro+ Z o Ry
{==1

=='““ 1&1\1+
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rae Qoym — CYMMapHEIfi Pacxos BCEX B3aMMOAEHCTBYIOLEHX JYYeBHX BO-
173a60poB; S — NOHUIKEHHe YPOBHA B BORo3aGope (1n0j BIHAHHEM RaH-
HOro B0/03a60pa H B3aHMOJEHCTBYOIIHX ¢ HHM BOJ03a60OpOB); Oo=
=Qo/Qoym; 0=Qi/Qcym —— OTHOLICHHE DPACXOJOB KAHHGIO W BIAHMO~
AeACTBYIOWUX BOZ03260pOB K CyMMapHOMY pacxoiy; Ro u Ri— Gespas-
MCDEHE TdApaBiHyeckne conporuBienyss Ilpu atoM Ry={ResRn)/{(xs+
4-R,) — compoTHBAenke JaHIOrO BoA03aGopa, onpelefisieMOe MO BoIlue-
npuBefieHHEM GopMmynam (78)—(87), a Ri; HaXORUTCs NO COOTHOWICHHIO

i
R;=1n L ’ (89)
£
ri — pacCTofiHHe ©T naHHoro Bojgosabopa [0 B3aHMOJSHCTBYIOLIMX; Qi—
paccTofIHHe OT HCCJ/IefyeMoro BoZosaGopa HO 3epKaJbHOTO OToOpareHus
COCEAHHX ¢ HHM B3aHMOAEHCTBYIOIMHX B0J038060POB OTHOCHTEJLHC pe-
KH; 71— KOJHYeCTBO BOJ0e3a6OPOR, B3aNMONEHCTBYIOIINX € JAaHHBIM.
9.9. OuabTpaNXOHHOE HECOBEDINEHCTBO PeKH HPH pacueTax JAYYeBbIX
BO/J03260POB MOXKET GHTH YUTEHO C HOMOIIEBI0 METOJa «IOHOJHUTEALHOIO
crosa» (cm. ra. 8). Tlpu sToM BMCCTO AefficTBUTEALHOIO DACCTOSIHHA OT
pern o BojosaGopa L B dopmyne (80) mam ¢ u m B dpopmynax (84)—
(87) NOACTABJSIOTCA BEIHUMHEI

Ly=L4-AL;, c¢y=c~+AL, my=m-AL,

rie AL — pomosiauTensHOe PpaccTosinde, onpejessieMoe B 3aBHCHMOCTH
OT CTenelH KOJAbMATALMH H 3aUJIEHHOCTH PEYHOro pycsaa,

9.10. Tlpu npoexkTHPOBAaHUM TOPH3OHTAJBHHIX CKBAXHH-Jydel RON0JA-
HUTeJIbHBIE [OTePH HANoDa, CBS3aHHHE C THAPABAHYECKHM CONPOTHBJE-
HHEM B HHUX, KOJNKHE GHTh MHHHMAJBHLIMH (CYIIECTBEHHO MEHbINHMH 00-
I{Er0 PACUETHOTO MOFHIKEHUST YPOBHA NOA3SMHBIX BOA S B BoRo3adope).
(Ofecmeyenre KOCTATOUHO BBHICOKON INPONYCKHOW CnOCOGHOCTH TOpPH3OH-
Ta/bHBIX CKBAXHH MOMET OBTh AOCTHIHYTO YBeJHUSHHEM HX JHaMeTpa,
Ecau no TexHHYeCKHM W TPOM3BOACTBEHHBIM YCJOBHAM 3TO ChelaTh He-
BO3MOMFO, TO CHEAYET VUNTHIBATL CHMIKGHHE IPOU3BOJHTENBHOCIH BOXO-
3180pa, AAA OUEHKH Yero HYMKHO BBHINOJHHTR THApaBanzeckuft pacueT. Od
BKJIIO4aeT B cebs KOPPEKTHPOBKY NPOUSBOAHTENBHOCTH Q BozZo3abopa,
KLTOpAR JOJXKHA OHTh YTOUHEHA B COOTBRTCTBHH C BETHUHHON THApABJIl-
URCKUX NOTeph HAamopa Ha TPeHHe mo ANHHE JydeBoix cksBaikud, ITorepn
fanopa ONpeiensoTcsa oo dopMmyae

A\ V2 Q
%=(2+—* AT (%)
6ry ) 2¢ onrg N *
3nech V — cKOPOCTh TeucrHsA BOAL B TFOPHU3OHTAJBHBIK JIyUeBulX CKBA-
wMHuHAX, M/c; Q — pacxojx BOXH, M3/c; A— IUADaBJMYEcKHi Ko3dhdu-

uuent Tpeuns (mas Tpy6 Auxamerpom 50—300 MM MOKHO NPHHUMATH
%=0,08—0,1); g=9,81 m/c%

CKOppCKTHPOBAHHAS HA BEJHUHHY THAPABJHYECKHX NOTePb HANOpa
IIPOH3BORHTENBHOCTE JIyUeBOro BOA03a00pa onpeAeascTes no QopMynaM
ng febura Q npU AeifcTBYIOEM HAamope, paBHOM S—fiy,
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IIpumep paczere. 1. B HanoOpHOM BOJOHOCHOM IJIAaCTé MOHIHOCTLIO
m=5 M na paccrosguun L=75 m oT Gepera BOJOXpaHMIHINA NPOEKTHPYET-
cs Jy4eBoil Bojo3abop Oeperosoro Tuma. Kosdpuuuent GHILTPAUHH BO-
IOHOCHBX NOpOR k=DB0 M/cyr. Benuunna MaxkCHManbHO BO3MOKHOIO
NOHHIKEHHS YPOBHSA BOAB B BOZOCGOPIOM KONOALUE Bofo3abopa $=9,5 .

VI3 npousBoACTBEHHEIX coobpakenuil paiuyC NOPH3OHTANBHEIX CKBa«
KHH HPHHAT ro=0,1 M, KosuuccTBO Ayuelt Ne=4, manuna ayvelr (=30 m.

TpeGyercs onpefieiuTh NPOU3BOAMTENBHOCTb JyueBoro Bofo3abopa.

Pacuer rmjpapnuueckoro conpotisienus Rs Belem no Qopmyse

(78). B nautom cayuae
g/ 47530 o
4.25 -+ N

30:0,9

= ——— = 1,99;
Vr=136.0,1
30 4- /302 +-4-52
VT = "—"5,6.
2,5
Kpome toro, no taba. 33
3
npu —-l—= —-—0—=6 ky =0,57;
m 5
L 75
— =— =15 =4,0,
np4 . 5 5 n ,0

Tloacrasasa Haliieunbie 3HAUeHus napaMerpos B dopmyay (78), mo-
JAyUHM

=(In1,9 - 2.41n5,6) =1,51.

30.0,57-4
Ilo coorHowennto (76) npu 1/Ry=0 HaiileM npoH3BOAUTENBHOCTD
JyueBoro Bogosafopa:
2n50-5-9,5
Q = ——————— = 9900 m3/cyr.
1,5
OnpepenuM Teneps ruApaBiuiecKHe NOTEPH HANOPA B JYUEBLIX CKBA-
xunax. Io coornomennio (90)
9930

V= i5i00.2m 015 = 001 W/

30 0,912
by = (20, 1—————)—:0,291\«
@ ( 0150, ) 2:9,81
TuapariHyecxae noTepd B TPYGax B AAaHHOM C/1ydae OTHOCHTENBHO
Hesesuxkd (2—3 ¥ NOHH:KeHHSI YpOBHA BOABL B BONOCGODHOM KOMOALE
S). INostoMy XOppPeKTHPOBKY pacxoXa Q, YUMTHBAXOLIYI 3TH NOTEpH,
MOXKHO He IPOH3BOJHTD,
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Hpunep pacuera, 2. Tlpoexrupyerca nyyesoi Bofo3abop B noapycio-
BOM BOJOHOCHOM InIacTe MOIIHOCTRIO m=6 M H Ko3(dunyuesTom Guabr-
pauuy k=23 M/cyr. MakcuMa/lbHO BO3MOXKEOe IIOHHKEHHe YPOBHSA B BO-
Roc6GopHOM KosoAue S=6 M.

Pannyc ropuaoHTaNbHEX CKBaXHH rg==0,1 M, sucio Jayuefi N =5,
0=36°, anuna ayueft 30 m; saryGnenne JyueH IOX AHO pexn ¢=3 M.

o dopumyne (85) mmeem

3:3-6-30 [30 +- 1302} 16(6 — 8)?] -

0,1(6—3) (301 302 + 16-62 ) (301302 + 16.32)]
= 4,4,
[To cootHomennio (86) nosaydnam

u, = In

52 4,6 2
A k. =2,8.
=" 1“{1 +[(30——0,5.6) sin 36"] } 8

B coorsercrBuu ¢ pasencTsoM (84)

Ry = (4,4 +2,8)

= 0,29,
30-5 0

[lpumensa Teneps ofInyio pacueTnyio 3asHchMocTh (76) npu 1/Re=

== (), HAfJAEM
_ 21126-6-6

0,29
I'mapaBnnueckHe moTepH Hanopa B Tpybax onpellesisieM 1O COOTHO-
wennaM (90)

= 19500 m%/cyr.

19500 0,1:30 \ 2,2
U U5 S SOV S PU IR LLILL B D2 Ly
#6100 2m0 25— 2% M (+ 6-0,1 )2-9,8 M

CKOpPPEKTHPOBAHHOE 3HAYEHHE BEJIHMUYMHBI NPOM3BOJHTEIBHOCTH BOJO-
sabopa moayuuM no ¢opmyae (76), MOACTaBHB B Hee BMECTO S NOHHXKeE-
HHe YDOBHSf, yMEHblIeHHe Ha BENHUHMHY THADABJIHUECKHX notepb (S—hy)

27-26.6 (6 — 0,7)
Q= = 17 500 m3/cyr.
0,29

Kag BupuM, yueT rufpaBiHYECKHX NOTEPL HANOPa MO AJIHHE JYYeBHIX
FOPH3OHTAJMLHEX CKBAaXHH B OTJIHUHE OT YCAOBHH NpefibIAYHIEro mpuMepa
B A2HHOM C/yyae JaeT 0ojiee CYMIECTBEHHOE CHUIKEHHE NPOH3BOAUTENbHO-
cT# BoJio3aBopa.

10. KANITA)X UCTOYHHKOB (POLIHUKOB)

10.1. KanTax HCTOYHMKQB {POAHHKOB) npeicTaBiser co6ofi coopy-
JKeHHe JJisl 3aXBaTa NMOA3eMHHIX BOJM, BHXOAALIMX Ha AHEBHYIO NMOBepx-
rocth. KOHCTPYKUHA KanTaMHLHE COODYXeHuf BHOHDaeTCs B 3aBHCHMO-
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CTH OT THAPOTeONIOTHYCCKHX YCAOBH BHIXOA2 TIOA3eMIBIX BOA Ha [o-
BEPXHOCTb 3eMJH, Mop(osorum MccTa BHXOAA HCTOYHHKA, MOILHOCTH
OTJIOXKEHHH, NOKPHBAIOIMX BOAOHOCHHII IUIaCT, W PacXofa HCTOYHIKA.

Ipu cocpefoTOYEHHOM BHXOJE NOA3EMHBIX BOJ KaNTaXHOE COOPYIKe-
HHe ycrpauBaercsd B BHAEC KaMepPLI-KOJOAUA, PACHOJIOKEHHOIo Hal BHIXO-
ZOM BOCXOXSIUEro MCTOUHHKA HAH Iepefi BHIXOAOM HHCXOASIIENO HCTOY-
HHKA.

TIpn paccpefoTOUCHHOM BHXOJLE NMOA3EMHBIX BOX Ha IIOBEPXHOCTD
3eMJIH B BHJe OTACJbHBLIX HCTOUHHKOB, OTCTOSIIUX OMHH OT APYTOro Ha
paccroanun Gonee B M, KanTaX HX OCYILECTBASETCH Pa3HebHO CO C6OPOM
BOAK B o6mylo BomocGopHyio kKaMepy. Takoit obuiell KaMepoii MoxeT
6bITb KaMepa Ha OCHOBHOM (HauGoJsbIneM [0 JEGHTY) BEIXOJAE MOA3CMIIBIX
BOJ WJIH ClienHalbHas cGopHAsA KaMepa BHe BHIXOJA NMOA3eMHBIX BoA. [lpu
paccesHHOM CHJIOIIHOM, HO ¢1a60 BHIpa:KeHHOM BBHIXOJE NMOJN3EMHEIX BOJ,
Ha y4YacTKe KanTa) HX OCYUIECTBJISETCS € NOMOINBIO TOPH30HTAJNBHEIX
TPYGUaTEX MM rajsepelubx BoJo3abopos ¢o c6OPOM H3 HHUX BOAHL B 06-
Y10 BOAOCGOPHYIO eMKOCTb.

10.2, Kanrax HCTOYHHKOB NOASEMHHIX BOJ BO H30eXaHHe 3arpssue-
HHS OCYIHECTBAAETCH A0 HX BHIXOAA Ha JHEBHYIO NOBEPXHOCTb C 3aXBa-
TOM, HCK/II0YAIOUIHM BBIXOJ BOJ B 00X0J, KanTaxa.

B npupofHBIX YCAOBHSX BHIXOAH NOA3EMHBIX BOX Ha JHEBHYIO MO-
BEPXHOCTb HPOSABJSIOTCS B BHAE HHCXOISIUKX H BOCXOXSIIMX HCTOYHHKOB,

Hucxoasimue HCTOYHUKH NPHYPOUEHH OOHIMHO X CKJICHAM TOpPHBIX
BO3BRILIEHHOCTE! H ZONHH OBparos, 6anok, pek. Kantax TakuX HCTOUHH-
KOB Bpe3aeTcsl B CKJIOH B pacyeTe Ha IpHeM BOJH 4epe3 ero HaropHywo
cTeHKy. [lng 3Toro B Hell mpelyCMAaTPHBAIOTCH COOTBETCTBYIONIHE OTBEp-
crus. Tlepen orsepcrusiMy, T.€. MEXJY CTEHKOH KanTaxa ¢ BOAOHpHEM-
HEIME OTBEDCTHSMH H OOHAXEHHOH NMOBEPXHOCTBIO BOAOHOCHOTO IIACTA,
yerpauBaercs o6paTHBIE (UABTP, MaTepHasa KOTOPOTo NoAfHpaeTcs B 3a-
BHCUMOCTH OT JHMTOJOTHH H COCTaBa HOpPOJA BodoHocHore maacra. [lpu
HeGoMbIICH MOUIHOCTH BOJAOHOCHOTO mJjacta W GJAH3KOM 3alleTaHHu BOJO-
yuopa JHHINE KanTaXKHOH KaMephl 3ariy6JseTcss HHKe MOAOIIBH IIacra
Ha BEIMUMHY, TO3BOJSIONIYIO PaclOJOKHTE PacxoJHyw TpySy H C034aThb
HaJZ Hell HeoBXOAHUMEIH Halop AN XajbHehnero TpaHcnopTHpoBanns. Ilpn
3TOM fisisi 6oJee HOAHOrO OoT00pPa BOJAHW H3 ILIACTA YPOBEHb €e B KalTaxK-
HOH KaMepe He FOJ:KeH GHTH BHIIIE NOJOUIBH MJIACTa.

Ilpn GoabmOH MOLIHOCTH BOJOHOCHOrO WjacTa H rMyGOKoM 3azera-
HHEH BOJOYIOpa KanTax 1o Iay6GHHe BCKPHITHS IJIacTa MOMKET OBITH He«
coBepiieHHbiM. [y6uHa 3an0kKeHHs HHMIKHEro PsAa BOJAONPHEMHLIX OT-
BepCTHH B CTEHKe KaNTa)ka M 3arayb/eHHe ero IHHINZ NPH 3TOM ompe-
ZeNsIoTCs U3 yeloBHi TpebyeMofl MPOM3BORUTENBHOCTH KaNTakKa ¢ y4eToM
cO3ZaHHsA B HEM YCJOBHA AJS AajbHeHmero TpaHcmopTa BoAsl. Kanrax
HUCXOASIIUX HCTOUHHKOB COOPYIKAeTCsS NPH HEOOXOAMMOCTH C BOZOYJ/AB~
AUBAIOUIMME CTeHKAMH-6appaxKaMH, BAOJAb KOTOPHIX CO CTODPOHBI MOTOKA
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NOJ3EMHEIX BOJ BHIKJIAALIBACTCA NPH3Ma H3 GHABTPYIOINEro MaTepHadna,
conpsralomlerocs ¢ ofpaTHeM QUALTPOM KanTaxa.

U3 BOCXOMAIIEX HCTOUNHKOB IIPHEM BOABl OCYUIECTBASETCS] B COOT-
BETCTBHHM C ee JBMJKEHHeM CHH3y BBepX, uepe3 JHO KaNnTaKHOro ycTpoli-
¢TBa, B caygasx, Koria BOCXOAALIHA HCTOUHHK BLIXOAHT H3 BOJOHOCHOrQ
nJacra, npeACTaBJeHHOTO CKaJbHbBIME TPELIHHOBATHIMH, HO KPENKHMH HO-
poOAdMH, IPHEM BOAH JHALIEM KaNTazxKa OCYLICCTBJSETCA uepe3 OAHH CJO0H
GUILTPYIOLIEr0 MATEpHaNa — KPYNHOTO TpaBHS, FajbKH HAH mebua He-
pasMOKaeMHIX B Bofe Nopof.. IIpu BhIXoZe BOCXOASINEro HCTOYRHKA H3
PHXJEX BOJOHOCHHIX NOPOJ, B OCOGEHHOCTH H3 IIeCKOB, INpHEM BOJAR
B KanTaX oOCYyLIecTBJAseTcs 4epe3 ofpaTHeie (GHIBTPHL, paclosaraeMsle
HOJ JHHINEM KallTaika, B pacueTe Ha HCKJIOUeHHe BHHOCA H3 ILTacTa Medn-
KHX YacTHL nopojn. Kantaxkeble KaMephl COOpy¥Kaiorca M3 cOopHOro
XKej1e306eToOHa B OTKPHITHIX KOWIOB2HAX HIH B BOCXOLSIIHX HCTOYHHKAX
npu ry6oKoM 3aJIeraHMH BOAOHOCHOrO IJ2cTa ONYCKHHIM CHOCOGOM,

10.3. Oast nopmaabHoli pa6oThl KanTax)a HeoO6XOLUMO:

a) KOCTATOYHG NGJAHO NG NAOMAAH I IMiyOHHE BCKPHITH BEIXOJ HCTOY-
HHKA;

6) npelOXpaHHTb HCTOUHMK OT NpOMep3aHHs I TONafaHusl B Hero
TIOBEPXHOCTHLIX 3arps3HeHNH, HACEKOMBIX, IIPeCMHBIKAIOUINXCS, XKHBOTHHIX;

B) NPHHSTL Meph! N0 NPeJOTBpallleHnio o6pa3oBaHus ONOJ3HeH, pas-
MBIBOB # 00BaJIOB B MeCTe PaclOJOKEeHHs KaNTaxa;

r) ofecneunTb HAJEKHYIO BEHTHAALMIO KaNTaxKa.

[as skcruryaTaunu KanTaxka B HeM JOJIKHB GuTH YCTpoicTBa AJs
cOpoca H3NHINKOB BOJE, OCAXK/ACHHA H YAAJeHHS BHIOABIIAX H3 BOAM
B3Becel, 3aMepa H PEryJaHpOBaHMs NOJA2Ud BOAH HOTPeGHTENIO..

Boga H3 xanraxefl nmomaercs NOTPeGHTENIO CAMOTEKOM HJIH ¢ IO-
Molbio HacocoB. Hacockl MOryT GuITh yCcTayOBJEHH B KanTamHLIX KaMe-
pax Ha Kanraxax Manoi NpPOH3BOAHTENILHOCTH, B OTHEJNBHOM 3JLaHHM
y KanTtaxa HiIH y ofuleli BoAoc6OpHOR eMKOCTH, B KOTOPYIO CTeKaeT BOoAa
H3 pAAa Kamraxei,

10.4. Konerpyknus Xesne300eTOHHBIX KaMep AJs KanTama BOCXOAA-
IIMX H HHCXOAAUINX HCTOYHHKOB IMOKa3aHa Ha pHC, 43.

KaMmepst MorTHpPYIOTCA H3 COODHBIX Kene300eTOHHBIX KOJeIl AHAMET-
poM 1,5 M, rOPJIOBHHE M JI0Ka. MexAy ropJOBHHOK M KaMepol yCTaHaB-
JAuBaercs JKene306eTOHHEI KOoHyc. KaMmepa Ais KanTa)a HHCXOASILIMX
HCTOYHHKOB cHafeHa BOJOHENpOHHIaeMbM AHHIEM., Hapyxusle cTenxn
KaMep NOKDHBAIOTCS ropsunM GUTYMOM 3a fABa pasa, NPHYEM J0 TOKpHI-
THsI OHH OUPYHTOBHBalOTCsH mpafiMepoM (6uryma 25 %, Gensuna 75 %
no Macce).

TlocTynnenne BOAR B KaMephl H3 BOCXOZSWMX HCTOYHHKOB OCYIIECT-
BafeTcA uepe3 auuume (puc. 43, a), a H3 HHCXOAAUIMX ~— Yepe3 OTBEPCTHA
B CTeHKaX Kamep (puc. 43,06). [ag nperoTBpallenns BbiHOCA TPYHTA H3
BOJIOHOCHOTO I1acTa nepefl BXOAHLIM OTBEPCTHEM YKnaAbBaercs obpar-
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Puc. 43, )XenesobeTonnas KanrtaxHafd Kamepa

ff — AN BOCXONSIUEre HCTOYHHRA, O — DA HHCXOASIIErO HCTOYHHRA, I -— DACXOA-
Hafa TpyGa, 2 — mepeamsHas Tpyba, 3 — xoawila, 4 — BeHTHuHIMOHHan Tpyba, § —
PACTUTENbHBIH cAOH, 6 — rJHHSHO HieSeHOTHAR OTMOCTKA, 7 — NJAOTHO yTpaMOoBaH-
BB [AUHHCTHIR T'PYHT, 8§ — CKAJBHBIH TPYHT, 9 — ciiofl rpaBus, /0 — Kejac3o6eToH-
Has naMta gEHmA, I — QHARTD H3 rpaBHS H FaiabkH, 12 — sachiKa necxom, 13 —
BOJONIpHEMHBIE OTBEPCTHA, 14— BOJOYHODHBIR mjacT MM HHMHSAS TpaHHIla KanTH-
pyeMoHl HacTH BOJOHOCHOrO NJiacTa, [5— BONOHOCHMI# @iAact, [6-— HaropHasd Ka-
HaBa; 17 — rpaBufigad APeHHpYyOUlad OTCHINKA
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HHE (QHIABTP, KaNTaKHHE KaMepH OGOPYAYIOTCS PacXOAHON M IEepeaHB«
HO#N Tpy6amu.

C uneanio Goablloro 3axBaTa BOABI HUCXONSHINX HCTOUHHKOB Ipely«
CMaTpHBaeTCA YCTPOHCTRO YJAaBAIBANOIIHX CTEHOK H3 [VIMHHCTOrQ TPYHTE,
BAONL KOTOPHIX AJst cBOGOJZHOrO CTOKAa BOJAH B KaMepH YKRaAHBaercs
$uabTpylomas npusMa.

10.5. KoHceTpykuus KMPNHYHBLIX KaMep AAf KanTaxa Kak BOCXOAs-
IIHX, TAK ¥ HECXOAFINUX HCTOUHHKOB MOKa3aHH Ha puc. 44.

INoctynnenne BOAE B KaMmepy [Jsi BOCXOAAIIEIO HCTOYHHKA OCylie-
craisiercst uepe3 auume. IloctymieHne BoAW B KaMepy B HHCXOASIIEM
HCTOUHHKE OCYLIECTBJseTCS € fIOMOIIbIO BOAONPHEMHBIX OTBEPCTHH, YT«
payuBaeMEX B GOKOBOH KHPIHYHON CTEHKe,

Iust npefoxpaHenysa BHHOcA TPYRT2 H3 BOJOHOCHOTO ILIacTa B Ka«
Mepy nepell HUM yKaajpiBaercsl o6paTHHI QHABTP.

10.6. Koncrpyxiust IMIMHSIHO-KAMERHOH KaMepH HJis KanTrama Heray-
GOKO 3aJeramoMiux HCTCGYHHKOB MOKa3aHa Ha pHC. 45. OHa coctouT H3
KaMeHHO! HabpOCKH, 3aKPHITOH CBepXy H ¢ GOKOB CJIOEM IVIOTHO yTPaM-
GoBanuoil ryinuel. TloBepx xamenHO# HaOPOCKH YKAANBIBAETCA rPaBHHHLIY
win ebGenounsli clofi g npefOXpaHeHHs BHIHOCA TPYHTA B KaMEHHYIO
1a6pocKy.
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Puc 44, KxpnuHuHas KanTaHast KamMepa

a — AN BOCXOASIIELTO HCTOUHHKA, O — AN HUCKOASANMIESrO HCTOYHHMKA, | — JIOK uy-
1yEHREIH, 2 -— BEHTHJsiIMOHHas TpyOa aclecroneMeHtHast, 8 — xene3oGeroHHbie
Kodbla, 4 — XKejesoberoHnnle DAHTHE, 5 — HepejuBHas Tpyda, 6 — rpaserad TpyOa,
7 — pacxoaHas TpyOGa; & — rpaBuiinag mHoAyuika; 9 — GeroH, I0 — jKesaesobeTodHas
Tpy6Ga, /! — KpbidiK& H3 A0COK, /2 — pacTureJbHBIl rpydT, I/d — niaotHo yrpaméo
BaHHBIA CAHHHCTBIA TPYHT, /4 — chaJbHBI¥ rpyHT, 15— BOJONDHEMHBIE OTBEPCTHA,
16 — rpapnifiHan JApeHa:KHasi OTChHIIKA; [7 — BOZOYIOPHBIA naact, I8 — BOLOHOCHBIM
naact, 19 — HaropHas KaHaBa
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B xaMepy BOCXOAAINEr0 HCTOYHHKA BOJA MOCTYNaeT uepe3 XHHINE,
Ba AHO KaMepH YKaaamBaercs obpaTHbifi ¢uabtp. TIHHAHO-KaMeHHas
KaMmepa Anfl KanTaka HHCXOASAIIEro HCTOYHHKA HMeeT oOpatHmW QHALTD
€O CTOPOHB! BOZOHOCHOTO HNAcTa.

10,7, Jebur ganTaxHLiX COOPyXKeHHH HA HCTOYHHKaX (pOZHHKaX)
B cJydae, KOTHA2 MCHOJL3YeTCS TONBKO HX €CTeCTBEHHBIL DPacxoj, ycra-
HaBJIMBAETCS Ha OCHOBe HaOMIOAEHHH 32 DeHMOM NOA3CMHEIX BOJ.

B kayecTBe pacueTHOro NPHHHMAETCS PacXOl HCTOUHHKA TOH HAM
uHolt oBecreyeHHocTH (nopropseMoctu). JLas HCTOUHHKOB, HCIIOAB3YEMbIX
A5 BOZoCHAGKeHHs KPYNHHIX HaceJeHHLIX MYHKTOB HJIM NPOH3BOACTBEH-
HEIX O6BEKTOB, 006ECneueHHOCT A0JIXKHA COOTBETCTBOBaTb KATErOPHH Ha-
JEXHOCTH NOMauH BoAn, npepycemorpernoii CHull 2.04.02—84.

Ecnu 3axBaT HCTOUHMKA OCYILECTRJISIETCS C NPMAYAHMTENLHOR OTKay-
Ko, AeGHT KOTOpOH NpeBHINACT eCTeCTREHHBIH PACXOf HCTOSHHKA, Pacuer
NpOUIBOANTCA 1o QOpMydaM, NaHHBLIM IS COOTBETCTBYIOLIMX THIOB BO-
I03a00pOB — WIAXTHHX KOTOANEB (cM. T 3) MM FOPH3OHTAJNBHEIX BO-
Jiosabopos (cM. ra1, 7).

Tunosble MpoexTHl KanTaKell POAHHKOB paspaboranbi COK3THIPO-
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Puc, 45. CanHIHO-KavEHHAS KANTAXHAY Kamepa
Q — N5l BOCXOJASIIEro MCTORHMKA; 6 — AJAS HHCXOQLAILErO HCTOYHHKA; [ — BeHTH
AquuOREag TpyOa, d=150 MM; 2 — yTpaMGOBaHHEN FrAMHECTHIL TPYHT; 3 — Kpenie
HHE paCTHTENLHLIM IPYHTOM; 4 — KaMeHHas Ha6pocka; &5 — nepeansHasi Tpy6Ga,
d=100 MM; 6 — JaTYHRAS Cc€rKd; 7 - pacxoliHasd TpyGa; & — obpaTHB GuabTp
(ranbga — d=15--40 mM, rpasul — d=3%7 MM, necok — d=0,5—1 MM); 9 — rpapuit-
BBIE SAIHTHBUE caolfi; 10 — Hacmimuoit rpyHT; /] — HaropHasd Kasasa; 12~ BOAO-
YOODHBIA myIacT

BOAX030M: IIPH PAcxofe PoAHHKOB oT 1 Ao 10 j/c — mpoekt Ne 820-4-2,

npu pacxoie or 10 mo 15 m/c — npoekr Ne 820-4-3; cpoK ACHCTBHA TH-
MOBLIX mpoekToB Ao 1990 r,
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11. HCKYCCTBEHHOE NOMOJHEHUE 3ANACOB
NOA3EMHBIX BOJ (MIINB)

O6uiue noaoxenus

11.1. B rayecTBe HCTOYHHKA HCKYCCTBEHHOI'O MOMOJHEHHS 3anacos
MOJ3eMHEIX BOA MOTYT OBITH HCIIOJNL3OBAHLI IIOBEDXHOCTHBIE BOJBI PEK,
BOJOXPAHUJHIN, 03eD, KAHAJAO0B, 2 B OTAENBHEIX CAyYasiX Takke LIAXTHBE
H JpeHaxHble BOIH, HCNOAb3yeMble HAa YCTaHOBKaX KOHNHIHOHHDOBAHHS
BO3AyXa WM Ha CHCTeMaX OXJasK[eHHd NMpOU3BOACTBeHHOro ofopyloBa-
HHA 1 annaparypsl, 4 HEKOTOpEIC APpyTrHe BHILI He3arpsa3HEHHBIX CTOYHBIX
BOA. MCTOUNHKOM MONOJHEHHS BOJOHOCHOIO [OPH30OHTA MOMKET CJYIKHTB
TaK¥Ke APYrofl BOAOHOCHEIH TOPH3OHT,

11.2, Vicnosp3oBaHie MeTO4a HCKYCCTBEHHOTO NONOJHEHHS [03BOJS-
€T yBeJHYHBATH MPOH3BOANTENBHOCTb BOX03a6OpOB MOA3EMHBIX BOJ, obec-
neuuBaTh GOJlee PABHOMEPHYI0 HX 9KCIIYATALHIO, YJAYYLIATH KayecTBO
nonasaeMofl moTpeGuTENI0 BOAB, NPEAOXPAHATL IKCIIYaTHPYEMEIH BOAO-
HOCHBIl TOPH3OHT OT 3arps3HeHHA M 3aCOJEHHS, TpeLOTBpallaTh HeKexa-
TeAbHOE IIOHHXKEHHE YDOBHA MOA3CMHBIX BOI, NPHBOAMALIEE K rubenn pac-
TUTEJIBHOCTH, BHICHIXaHHIO BOJOEMOB H T. A.

HanGosee GraronpusiTHHE YCIOBHS A HCKYCCTBEHHOrO NMONOJHEHHS
CO3/1a10TCH B pafioHaxX ¢ TEllIbIM H YMepEHHHIM KJIHMaTOM, IIPH HCOOJbB30-
BAHUU B KauecTBe HCTOYHHKA NIONOJHENHs 03€p M pekK, obsajarmomux Ao-
CTATOYHHIM CTOKOM B TeueHue BCETo rofia H TpeGyeMbIM KauecTBOM BOJABI,
NpH SKCONYaTalluK CJOXKEHHOTO XOpOWIo NPOHHIAEMBIMA TmopojamH Ges-
HANODHOTO BOROHOCHOTO TOPH3OHTA (eC/JH HCKIIOueHa BO3MOXKHOCTb €ro
3arpA3Henrs), NP MaJbiX MOIIHOCTHX TNOKPOBHHIX C/1a60ONPOHHLAEMEIX
OT/IOXKEHHHI ¥ OTCYTCTBHH B BONLOHOCHOM TOPH30HTE BHIAEDKAHHBIX IPO-
C/10CB CAaBOMPOHHLACMEIX FPYHTOB, NPENATCTBYIOIIHX WIH CHJABHO 3a-
TPYRHSIOWHX GHIBTPALHIO BOABL

Henecoo6pasgocTs MPHMeECHHS METOAAa HCKYCCTBEHHOTO HONOJHEHHS
NOJL3EMHBIX BOJ C YUYETOM HEpeuHcJeHHBX (AKTODOB yCTaHABAHBASTCS HA
OCHOBAHHH TE€XHHKO-3KOHOMHYECKHX PacyeToB,

11.3. Insa ocymiecTsAeHHsT HCKYCCTBEHHOrC IONOJHERUS 3aMacoB HOA-
3eMHEBIX BOJ, IpelyCMaTpHBaIOTCH COOPYKEHHsl Aas 3a6opa BOAH #3 HC-
TOYHHKA NONOJNHEHHs, NpelBapHTEJNbHON €e IOArOTOBKH H COGCTBEHHO
AHUABTPANHOKHEIC COOPYIKeHHS, Yepe3 KOTOPHE NPOM3BOAMTCA I0jada
(undunpTpanusi) BOAB B BONOHOCHHII IIacT. YRa3aHHHE COOPYKeHHA
BMecTe ¢ BOJ03a6ODHBIME (KaNTaXKHBIMH) COOPYKEHHAMH, Pe3epByapaMH
YHCTOM BOXABI, HACOCHEIMH CTAHUHSIMH BTOPOTO NOABEMA W T. . COCTaBJs-
10T cHcTeMy McKyccTBeHHoro nonoauenust (CHUIT). Herortophle Bo3MOx-
nele cxemsr CHIT mokasamst Ha pHe. 46 1 47,

11.4. VubnasTpauHOHHBE COOPYIKEHMSI CHCTEM HCKYCCTBEHHOIO MO-
MONHCHHSA PasfesAoTcd Ha [Ba OCHOBHBIX THHA: OTKPBITEIE W 3aKPHITHE,
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Puc. 46, Komnoumorounag cxema CHII

NpDH OHHOPSAAHOM PACHOROKEHHH Kam-

TAMHBIX W WADHABTPALHONHLEIX C00-
pyReHd

I — posepxHOCTHRIA  HMCTOYHHR, 2 -—
BOjoO3alop; 3 - HacocHast cTaHIlHs
i-ro nopbeMa; 4 — cOOpyKeHHS pek-
BapuTenbHOl NMOArOTOBKH, § — CKBa-
KHHB, 6 — HHQUABTPALHOHHBIE COO-
pYKeHHSt; 7 -— COOPYXKeHus Mocaeny-
el 06paGoTKH  BOAL;, § — Hacoc-
Hasl cTanuus 2-r0 nombeMa; 9 — pe-
3epByap YUCTOHR BOABL IO — yCTAHOB-
Ka Ansg ofe3sapaskHBapUS
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Puc. 47. Komnomonounan cxema CHIL

NpU JABYXPRAHOM pacnonoxeHnu Gac-

CeliHOB MW KOMTYDHOM pa3MemeHMH
CKBAXHH

1 — NOBEPXHOCTHBIT  HCTOYHHK; 2=
pOLO03abop; 3~ nacocHa$l CTaRUMS
1-ro noabvema; 4 — COODYKEHUS Dpef-
BapHTEJbHOH TNOATOTOBKH, 5 — CKBas
KUHB, 6 — HHOBAbTPAlHOHHBIE OGacs
cefiAbl; 7 — COODYIKEHHS NOCHAEeAYI04
mei 06paGoTkH; &8 — HacocHAS CTaH-
uusi 2-ro HoABEeMa; 9 — peseppyap YH?
cTofi BOAL; /0 — ycTaHoBKa IAs obe3s
s3apaXXuBaHHsA

OTKpbiThie HHGHILTPANKOHHBIE COOPYHKEHHUS

11.5, OTkpHITHE HHPHIBTDAUMOHHEIE COOPYXeHUsa (GacceflHB, KaHa«
JIH, TJI0LMAJKH, KaHABL, 60PO3ALI H T. A.) HPHMEHSIOTCS NS MONONHeHHs
3anacop NOA3eMHBIX BOJ NEPBOTO OT IIOBEPXHOCTH 3€MJH BOAOHOCHOrO
FrOpPH30HTA NPH OTCYTCTBHH MJH MaJiofi MOIIHOCTH NOKPOBHHX c/aaBonpo-
HRIAaeMHX OTJOXKEHHI,

OTtkpeiThie HHOHABTPALHOHHBEIE COOPYIKEHHA SABASIOTCA HauGonee
NOAXOAAMUME AJMA PafoOHOB, XapaKTepPH3YIOMHMXCS KOPOTKHMH NepHOoAa-
MH OTPHIATENbHHIX TeMIepaTyp HJAH HX OTCYTCTBHEM,.

B OTAenBHHIX clIyYagX MOXKeT, OAHAKO, 0Ka3aTbesl Henecoobpa3HbM
ACTIONB30BAHHE OTKPHITHIX HHOHNDTPALHOHHLIX COODPYXERH# B B pafionax
¢ CYpPOBHIM KJHMMATOM, OCOGEHHO IpH HaJW4HH B BOJOHOCHOM IJacTe
60JbIUGH peryaupylomesl eMKOCTH.

HauGoabuee npumenenne B CUIT nonyynay uHGHILTpanHOHHbE Gac-
Cef{HbI, pexe ~— KaHnaJgah.

B kauecTBe OTKPHTHX HHOUIBTPALHOHHBIX COOPYIKEHHH MOTYT TaK«
JKe HCMOJb30BaThCsl €CTeCTBEHHEIE W HCKYCCTBEHHHIC NOHHIKEHHs penbeda
(oBparu, 6anky, cTapopeubsi, BHICOXUIHE 03€pa, KapbepH, NPYyAb), a Tak-
Xe pyciia BpeMEHHBIX H NOCTOAHHBIX BOAOTOKOB, KOTOPHIE PACYHILAIOTCH,
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NCPEropaNKHUBAIOTCS BaNaMH, 3¢MATHHEIME NEPEMBIUKAMY MIH KAMCHHLIME
HaGPOCKAMH,

11.6. TIpn npoeKTHPOBAHHM OTKPHTHIX HHQHJIBTPALHOHHHX COODYXKe-
HH peInaloTes CJAeAYIOWNe OCHOBHEIE 3aJavH:

a) BpGOp THIA MHQUABTPAIMOHHBIX COODYKEHUH;

6) Ha3KayeHue MX rafapuToB ¥ KOHCTPYKIMH;

B) YCTAHOBJEHHE PEXHMa SKCNIyaTauuH;

T) HPOTHO3 TIPOM3BOARTENBIOCTH OTHAELHLIX HH(HIBTPALHOHHHX CO-
OpYKeHnHit;

n) onpeliesieHHe crocofa pereHepaunn COOPYIKEHHH U COOTBETCTRYIO-
HX TEXHUTECKHX CPEefCTB.

11.7. Vnbunprpanronnbie GacceiHEI MMEIOT, KaK HPABHJIO, NPAMO-
yroabHyio ¢opMy B IUlaHe M TpamnellenfiajibHoe (peike NPSIMOYrOJAbHOE)
nonepeyHoe M NPOAOJbHOE CEUCHHH.

Ha xpynHBIX ycTaHOBKaX HCKYCCTBEHHOTO MOTIOJHEHHS NPRMEHAIOTCA
Gacceltupr wapuHol mo XHy 15—30 M, anuno#t 200—400 M. I'ay6una Gac-
ceiiHa OOBIUHO He npeBHiaer 3—4 M (vame o 2,5 M). Ipu Hanuumu
cJaaGonpoHHIlaeMbIX MOKPOBHBIX OTJOXEHMH JAHHIIA 6accefiioB HOJIKHBL
Bpe3aThcd B Xopouo GHALTPYOLIME NOpolH Ha ryGuHY He MeHee 0,0 M,
O6wmas rnybuHa Gaccefilia OT AHHILA JI0 BepXa OTKOca AOMXKHa HPEBH-
ulath rayGHHY ero HalonHeRMs He McHee deM Ha 0,5 m.

3anoxenne OTKOCOB BaccefiHOB NpHAEMaeTcs B npeflenax ot 1:1 no
1:3,5. Onun M3 TOpUEBLIX OTKOCOB GaccefiHa MOXeT OnlTh HoJee Moso-
THM, TeM OcTa/bHbe, 3aJ0KEHHE €r0 ONMpefeNseTcs BO3SMOXKHOCTLIO C'hC3+
OB ¥ BBE3JOB MaliMH H MeXaHM3MOB, HCHONb3yeMbIX ANd YHCTKH Gac-
cefina, MlHoraa cbe3ibl H BBE3AB NMPEAYCMATPHBAKOTCA Ha NPOROABHBIX
OTKocax GacceiiHa,

11.8. VInduabrpannondsle GacceHbl MOTYT YCTPaHBATHCA:

a) 6e3 sarpyskn ZHa (puc. 48, a);

6) c necuanof sarpyakoit Aua (puc. 48, 6);

B) c rpasuiiHofl 3arpyskoit xHa (puc. 48,8);

r) ¢ ykAaAxo# noj AukieM GacceliHa APEHaXHHIX TPY6 H HOCASAYIO-
el oGchiNKK CJIOAMH PpaBafl H necka (pic. 48, ).

llecaanas u rpapuiiHas sarpyska JHa NpeAyCMATPHBAETCS NpH YCT-
pofictee 6accefiHOB B rpaBHHHO-TaJEUHHKOBHIX OTJOKeHusax, ToauiHna
sarpyskn cocrabaser 0,5—0,8 M. Kpynnocth sepen mecuaHofi 3arpysku
0,56—2 mu, rpasufizoft 3—8 Mm.

ITozaya BoAs! B uHGHILTPAHOHHEIE GacCefiHEl MOXKET NPOHIBOAHTBCA
¢ nioMoupio (puc. 49):

a) OJHOrO HJHM ABYX BOMOBEIYCKOB, PasMeIUEHHHX B cepeluHe Npo-
noabHoro orkoca Oaccefina HJAHM B ero TOPIeBHIX oTKocax (puc. 49,a);

6) aspalHOHHHIX KacKaAOB, YCTPAaHBAEMBbIX HA OJHOM HJIH 060HX mpo-
JosibHBIX OTKOcax Gaccefina (puc. 49, 6);

B) pasGpuisruBatomux conen (puc, 49, 8),
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Puc. 48, Cxembl MHPUALTPARNOHHLIX Gaccelinon

a — 6e3 3arpysku aHa, 6 —-c necyaHol sarpyskoff nHa; 8 — c rpanuiivofi aarpya-
Koff; 2 — ¢ ApeHaMu TOA AHullleM OaccefiHa; |/ — KpenseBue; 2 — Necyanasl 3arpys-
Ka; 3 —rpaBHitHas 3arpysxa; 4 — JDeHRbI

Puc, 49. Tunoeble CXeMbl NOHAYH BO-
Abl HAa uEduabTpanyio
a — cocpefoToueHgad nojxaua; 6 —
aspallHOHHBIH Kackagh, 8 — paBHOMep-
Hoe pacnpejenende BOXbI (paaGpuiary-
Balolile coOmna); [ — NOABOZASILLAS
TpyGa; 2 — JOTOK; 3 — Kackal, 4 —
Kpennenue; § — pacnpepenuteas
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Pac. 50. Cxema BXOAHOrY y3Jaa (3agpeiTas pacnpegeIuTERLHAN CETh)

1 — BOJOBHIIYCKHOE® YCTDORCTBO; 2 — BOLOCANE, & — TPyG6&, CBA3LIBAIOLLAS €MOKDRIT KoJomel ¢ Gaccefigoms:

4 — OrpaHWvUHTENL YDORHSA
ApoccesIbHO ONJI2BKOBOro THNA; 5 -~ NIOKH , 6§ — BOAOMED;

7 — 3afiBUXKKA; 8 — pachpeleanTeaAbHblil TPYOONpOBOL
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Prc, 51. CxeMa BXONHOIO Y3414 ¢ BOLGCAUBOM

] — xasan; 2 —mna3z QAR WAHAPO (MAW LATOBOI 33TBOD); 4 — 3aABUIKKA (3acLIm+
Ka); 4 -~ MEXauH3M YNPABJACHHS, § — KmpuaTas creHxa; § — peitxa; 7 — BOKOCJHB;
& — r Gacceliny

Bo BTOpOM W TpeThEM Clyuafix AOCTHraeTcss XOpoluee HACHIIeHHe
BOJH, NOCTYNaINell Ha KHOUABTPALHIO, BO3LYXOM,

11,9, Ha wuunduaprpauvonssix GaccefiHax HOJMKHB YCTPAauBATHCA
BXOAHEIE Y3abl AJS PeryaHpOBAHHA ¥ R3MEPEHRs NoAaBaeMHIX B GacceRust
PacXo/ioB BOJbL, NPeAYNPEKACHHA HX TePeNoAHeHHs, & NpH Heo6X0oAuMO-
€TH — AJ1s1 PeNOTBpallieRus Pa3MuiBa JHAL GacceHdHOB.

BossoixHble cxeMbl 0GOpYROBAHHLIX PerysSUHOHHO-H3MePHTECAbHBIMU
yeTpoficTBaMH BXOAHBIX Y3J10B HHOUILTPALMOHHHX bGacceliHOB, NoOJaydYaio-
IIUX BOAY M3 3aKPHLITOH M OTKPHTOA pacnpelefMTeNbHLIX ceTel, moxKasa-
HH Ha puc. 50 u 51.

B nepBoM BaphanTe PeryjiHpPOBaHHE PACXOAOB OCYLIECTB/SIOT 3a-
JBMXKKOH, a H3MepeHie— TypOHRHBIM BojomepoM u JAmadparmoft. Bo
BTOPOM BADHANTC B KayeCTBE peryJHpyioniero ycrpofictsa mpelycMaTpu-
BaeTCsl 3aCJOHKA (3aABHAKa), B KAaueCTBE H3MEPHTENBHOrO — NIPSIMO-
YrOJAbHEIT BOZOCHHB.

Pa6oune uepTeXH THIOBEIX KOHCTPYKIMA BXOAHBIX y3/M0B paspaGo-
tais COI03BOJOKAHANNPOCKTOM,

Bo MHOrHX CIy4Yasx, OXHaKO, CHEUHAJbHEIX BXOAHBIX Y3JI0B Ha Gac-
cefilHax MOXKHO He fAesaTb, MOAAYY H YPOBEHb PeryJHpOBaTh 3aLBHIKKa-
MY, a2 BeJIHYHHY pacXofa OmpefesaTb IO 3aMepHbIM TpyOKkaMm Auadpard,
YCTaHOBJEGHHHEX Y KOHIIEBOTO ceueHHst TPYyOGONpoBOAOB, NOABOASMIKX BOLY
K BaccefHaM, WK no cpaboTke ypoBHS BOAH B GaccefiHax B IEPHOA HX
KPATKOBPEMEHHOT0 OTKAIOUEHHA.
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Pue. 52, Pexumpl paGoThl uHGHABTPR
OKCHHBIX GaccCeiHOB

£, ¢ A t4]fs1 ¢  a-—ynpomenuntt, g=corst, §—yn.
’,! 2 .‘L 2 l’d"’wj' pomenHy, H=const, 8 — CAONHBIE

Pexum pabornl 6acceiinon

11.10. VluduapTpanuonnbie GacceilHEl SKCIVIYATHPYIOTCSI HA PeXUMe
go=const (mocrosuroi nonayn), Hy=const (6LICTPOro HANOJIHCHHAS) HIIH
CMemaHHOM,

TIpx nepsom pexHMe B TeueHHe Bcero pabouero mepHoxa NORacrcs
nocrosanHLl pacxod BOAH g, (puc, 52, a). Pabora Ha TaxoM pexuMe
COTIPOBOKAACTCA MEAJICHHHIM M PaBHOMCPHLIM NOABEMOM YPOBHSI BOJHI
B Gacceitie. K konily pa6ouero mepuofa 3TOT YpOBeHb MOCTHIAET AOMY-
crumoro Ans Gacceitna MakcuMyMa Hy.

Bropo#i pemnmm (pmc. 52,6) xapaxrepuayercs mnomauelsh B Gaccefid
cpasy nocje Mycka ero B paboTy NOBLIIUEHHEIX PAaCXOLOB BOAM, UTO LPH-
BOAUT K GHICTPOMY JOCTHIKEHHIO NPeAeibHO BO3MOKHBIX ypOBHel Hy,

Pa6ora Ha peuMe GBHICTPOro HaNOJHEHHS MOIKET OKa3aThCA Ledeco-
ofpassofi np¥ HaNUgHY Ha AHe OaccefiHa MeJKO3eDPHUCTHX IECKOB HIH
cyneceli (rpyHTOB, 3aBefOMO He CHOCOOHMX KOAbMATHPOBATbCA Ha 3HA-
uHTenbHylo AyGHHY) B TEeX ciyuasX, KOPAa nyck Gaccefina B pafoty
TIPHYPOUEH KO BPEeMeHH HACTYIJICHHSI OTPHUATENbHBIX TEMIeparyp, a Tak-
JK€ TOr/la, KOrAa HMeeTcl BO3MOKHOCTb NOCTeNoBaTesbHOH, pacTAHyTOH
Ha 3HAYHTeNbHOE BpeMs yHCTKH GacceftHa.

Oxennyaranusa GaccefiHoB Ha CMeWaHHOM (CJIOXKHOM) pexuMe IPOH3-
BOARTCA OOLIYHO Ha KPYNHHIX CHCTEMAaX HCKYCCTBEHHOro rONONHeHHs. Pa-
bounit nuka GacceiiHa, SKCIVIYATHPYEMOrO HA CMEINARHOM DeXuMe, COCTO-
HT 03 TpeX NepHoioB: fj-—3aTomNeHHS JHa GaccefiHa TOHKHM ClOEM;
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f, — HATMONHEHHUA ero Ao npedenbforo yposus H, (go=const); £3 — nox-
JepXXaHRs STOr0 YPOBHSA HOCTOSHHBIM,

Ilpn mepsom pexume (go=const) oTcyTcTByer nepropg fs, npu BTO-
poM pexxuMe mepuoAn #; u I3 oueHb KpaTKoBpeMenunt [To merewenun pa-
Gouero UHKNA, KOrAa IPH IOCTOSHHON TOJade YPOBEHb BOJH B Gaccefine
JOCTHTHET MaxkcHMajbHON Benmuussl Hy (nepsuift pexum) uau duasrpa-
UMOHHBIH pacxok u3 HaccefiHa npy HNOCTOSIHHOM ypoBHe Hy CHuIKaeTcs Jo
TAaKHX BEJHYHMH, I(PH KOTOPHIX ZasbHelmlast dxcmayarauust GaccefiHa cTa-
HOBHTCA HewesnecooGpasHoi (BTOpoR u Tpetufl pexmMbl), nogada BOABI
B GaccefiH nmpekpalaeTcst B 3a BpeMs fy yposeHb B Gacceiiie u pacxoj
M3 HEro NMajapoT NpakTHYeCKH RO HYJS, HOCIE Yero NpOH3BOJMTCSA UHCTKA
BaccefiRa (n7HTeNBHOCTH HEPHOIA UHCTKH — f5).

B cOROKYMHOCTH Bech HEPHOA SKCIIyaTallid GaccefiHa Ha3bHIBaeTCs!
dunvrpounraom ()

T=t+t4-ta+ts+ts. 91)

OnpepencHue NPOU3BOAUTENHHOCTH GacceitHOB

11.11, IIpy npOeKTHPOBAHUH MPOTHO3 MPOUBBOJMTENLHOCTH Gaccefinon
MOXKeT OCYWIeCTBAATLCS CACAYIOMINME CNOCObaMH:

MO 2HAJIOTHH C COOpYKeHusaAMH yixe AefictByiomux CUII;

pacueTamu.

Tlepeoift crioco6 TpeGyeT HCNOAb30OBaHHA 32 JUVIHTEJAbHOE BpeMs JaH-
HHIX II0 SKCIVIYaTHPYEMOH YCTaHOBKe, CXOAHOH mo ¢axTopaM, BIHSIOIHUM
Ha BeJHYHHY IPOH3BOAUTENBHOCTH GacceffHa (Mo KayecTBy BOAB HCTOU-
HHKA NOTOJHEHHS, 10 ofmell cxeMe NpelBapUTeNbHON MOATOTOBKH BOIH,
D0 3arpy3ke AHRIZA COOPYXeHHS, IO €BOSCTBAM NOACTHIAIONIETD €ro
TPYHTa H T.J.) C BHOBb APOEKTHPYeMO#H

DTOT MyTb MOMKET OKa3aThcs HauGosee palMOHAJNLHBIM TOTAA, KOTHA
BHOBb IPOCKTHPYeMasi YCTAaHOBKA HAXOJHTCH B paiioHe JAeficTByIoulelt uan
TPOEKTUPYETCS PACUIHPeHHe yike sxcivyatupyeMoit CHUIL

Ins mpAMeHeHMs PacueTHOrO MeTola HeOGXOZWMO HMeTh JAaHHHE
0 CBOMCTBAaX HaMeuaeMO# K MCHOJb30BaHHI0 BOAH (MYTHOCTb, TPaHYyJO-
MeTpHUeCKHH COCTaB B3BeCH H T.A.), COCTaBe H NMPOHALAEMOCTH TPYHTOB
OCHOBaHHS HHQHIBTPAUNOHHEIX OaccefiHoB, KOHCTPYKTHBHHIX OCOGEHHO-
eTsx GaccefinoB ¥ 3aJaHHOM PelXKUMe HX SKCIIyaTauuu,

11.12. OcnoBuolt 3anaueit pacuera HHOUILTPALHOHHHIX GacceAHOB
ABJASIETCA OHpeneseHue CKOPOCTH MHPHABTPALHH HAK ¢ YUETOM IJOLIAAH
GaccefiHoB (PUALTPAUHOHHOrO pacxoja, KOTopuift GyZer mocrymaTh B BO-
JOHOCHHIf IJIACT B KAXABIH NepHOA HX PabOTH, LJIHTENBHOCTH KaXI0ro
nepuofa K obmlero KoJudecTsa BOXu 3a ¢uaprponuxn W (ordava Gac-
cefina). TIpu 3TOM cielyer HCXOAUTH U3 CeAYIOMIEro, CIPABENJIHBOTO AJS
KaJXkJa0ro nepHoia COOTHOINECHHS

9o = 91 g, (92)
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Tie go— PACXOA BOJAH, NojaBacMON B OaccefiH; ¢ —— QUABTPANHOHHKI]
pacxof m3 6accefiHa; ge — pacXoll Ha 3amojHeHHe (ONOPOKHEHHE) eM-
KocTH Bacceiina,

Bce stH BeanumHH 3Jech M Jlajiee OTHOCATCS K CAMHMIE IJIOMIAAH
BaccefiHa ¥ HMEIOT Pa3MepHOCTh CKOPOCTH,

Ouesuino, uTo B NepBHI ¥ TPeTHH mepuomsl (fy, l3) go=g (g.=0).
Bo BTOpOit mepnol go>>¢. OfHAKo pacueTH H ONHT JKCIyaTalmnn Oac-
¢eHOB TMOKAa3LIBAIOT, UTO, KaK NPaBHJO, ¢ (e, H PACXOAOM, HAYIIHM Ha
HanoJHeHHe Gaccelia, MOXHO NO3TOMY npeHeGpeus, M CURTATh Jo=¢g. Ta-
Kot MOAXOJ NPUBOAHT K HEKOTOPOMY 3aBHIUEHHIO PACUETHOH CKOPOCTH
HHOGRALTPALUNR H OTHayn (Ha BEJIHTHHY eMKOcTH GaccefiHa) BO BTOpPOH
nepuok. OHO MoMKeT GHITh, OAHAKO, KOMNEHCHPOBAHO, €CAR HEe YUATHBATDH
(bHAbTpalMOHHEIT pacXoh B mepHod ¢paboTKH YPOBHA BOAH B Gacceiine
(g=-—ge ) ¥ ero oTAauy B 5TOT NEPHOA, MOJHOCTHIO COBHAAAIILYIO
¢ eMKoCTbIo GaccefiHa.

Takof moaxold Helecoofpa3seH, Tak Kak NPH 3TOM He H3MeHseTcs
ofmas oTAaya ¥ CPeAHSA CKOPOCTb HHQHALTPAUMH 3a (QHALTPONUKI,
a TeXHHKa pacueTa SHAUHTENbHO YNPOMIAeTcs.

BpeMa onopomxHenHs Oaccefina Moxer GHTh 3ajaHo, O6GrIGHO oHO
He npeBnimaer 5—10 cyr.

Ecan cpaboTra ypoBua BoAH B GaccefiHe HAeT HETOMYCTHMO MeJlIeH«
HO, TO lieTeco06pa3Ho NPHHYRHTEAbHOE €r0 OOpOXHEeHHe,

11.13. Tlpn pacuerax HPOM3BOAHTENBHOCTH HH(HUJBTPALMOHHHX Gace
CEHHOB HEOOXOQHMO YYHTLIBATL POCT CONPOTHBJEHHS I'PYHTOB BCJEACTBHE
BhINAJIeHNs U3 BOAH COAEPKAUMXCH B Hell B3REICHHHIX 9ACTHIL MeXaHH-
YECKOTO H OPraHHYecKoro NPOHCXOXKAEHHI,

B cBsA3H ¢ TeM, UTO IPYHTHl OCHOBaHHSA GACCeHHOB B GOJBUWIHHCTBE
cJlyyaeB NpeJCcTaBJeHH NeCKaMH, @ B IPaBHAHO-Fa/ieYHHKOBHX OT/10XKeHH~
AX yCTpamBaeTcs Necuyanas 3arpyska, POCT CONPOTHUBACHUA uX OGYCJOR-
NHBaeTC B OCHOBHOM o0pa3oBaHHeM Ha TOBEPXHOCTH AHa OGacceiina
(nnm 3arpyskH) cJI0s UAHCTOH IVeHKH (ocaika). IIponeccs co6eTBeHHO
KajbMaTaXa, T.€. OTVIOXKeHHS B3BCILICHHBIX YacTHI, B mopax IPyHTa nec-
JaHOTO OCHOBaHHS, OOLIYHO HPOHCXOAAT JIHIIL B HEPBHY, CPaBHHTENbLHO
KODOTKHHi IepHOA, NPOAOJKHTENbHOCTh KOTODOTO OIEHHBAEeTCA IO Tak
HadmBacMoll IpsA3eeMKocTH rpyHta N, JomycTHMO HPHHATH, UTO IEPHONA
KOJNbMATaHuR HeCKOB OCHOBaHHS GaccefiHOB cOBIARaeT C NMepHOJOM pac-
TeKaHHS BOJAH 1O ero QHY TOHKHM cioeM (#).

Toneko B OTACNBHLIX clyuasx (HalpHUMep, B IPaBeJHCTO-TaleIHHKO-
BLIX TPYHTaX C KPYNHLIM 3alO/MHHTeNEM W IIpH TrpaBHHHON 3arpyske axa)
KOJIbLMATaX MOXeT MMeTb MeCTO B TeueHue Gojiee WIH MeHee AJUTEIbHOrO
BDEMEHH.

B COOTBETCTBHH €O CKa3aHHHM pacueTh ¢(HAbTpauan u3 GaccefiHoB
B OCHOBHHIe MepHOAH ero paGoTel (BTOPOH M TpeTHfi) B cucTeMax X03si-
CTBEHHO-NIHTHEBOTO BOMOCHAGKEHHS, KaK NPaBHJO, POU3BOAATCA N0 CXe-
Me IJIEHOUHOR (HABLTpaLuH,
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HOasamuxy GopMupoBanns RANCTON NJeHKH Ha AHe GaccefiHoB MOXK«
HO BBIPA3HTDH CAEAYIOUlell 3aBHCHMOCTBHIO!

Mg dt
46 =12 (93)

Yex

rae § -~rtoamuna naenkn; M — copepmaHie B3BENMIEHHHIX dYacTHI (ee
MYTHOCTB); Ve« — OOBEMHAS Macca cKeJieTa NJEHKH; I -— BpeMd,

Ypasuenue (93), a TakKe COOTHOLIEHHA

dH
g=hky T (94)
HJIH
H
g=ry Ty (95)

COOTBETCTBENHO MJas peikuMoB g=const u H=const,

rae kg — roadbonunest buasrpanyu naenxu; H — Hauop, MOX KOTOPHIM
NPOUCXOAUT HHOHALTPALUS, SBHJHCH OCHOBONOJATAMOUIIMHU AJSA NOJdyde-
HHS pacuyeTHHIX 3aBucaMocTelr (Tabia. 34).

INockosbky KosbduuneHT GHIBTPAUUE eCTECTBEHHOTO FPYHTA OCHO«
BaHHA k HaMHOrO NPeBOCXOAMT KOs HIMEHT QUIBTPAIUH OCaAKA-TJIeH=
KU (B3> k5), MOXKHO CUMTATBH, YTO JBHKEHHE BOAH B IPYHTe OCHOBaHHSA
IPOHCXOAHT ¢ HENOJHHBIM Hachliuenuem mop. B sToM cayuae Hamop H pa«
BeH rybune BOAN B Daccefine.

[IpuuATO TaKXe, 4TO HNUCTAd IJIEHKA HeCKHMaeMa, H ee (HIAbTPa-
IHOHHBIE CBOHCTBA OCTAIOTCH HEW3MEHHEIMH BO BPeMEHH.

11.14, O6mag npoROKHUTENbHOCT: (HJABTPOUHKAZ T Hasznagaetes
B 3aBHCHMOCTH OT YHCJAa HaMeuaeMblX 4HCTOK Oaccefina B roay, Koropas
B CBOI0 QUEDEZb, OOpefe/feTcs KJIHMATHUECKHMU YCJOBHSIMHE palioHa, Ka«
UeCTBOM CHIPOH BOJAbl, MOJaBaeMOll Ha TONOJIHEHHE, DPEKHMOM paboTh
BacceitHa, TpebyeMoli cpeasefl 3a (HIBTPOLHUKJ CKOPOCTHIO HHOHALTPA«
UHH 4 7. K. B MOXeT YTOYHATbCS B npoliecce MPOBefeHHA Pacyeros,

OGruno aas GaccefiHOB B IeCYaHHIX TPYHTaX, a TaKkKe B rpaBHIiHO-
TaNIeuHHKOBHIX OTJIOMKEHHAX C Tecuanofi sarpyskoff IHa npeaycMmaTpuBa-
10TCA OJHa-ABE YNCTKH B TeUEHHE roZia; B COOTBETCTBHH C 3THM NPOJOJ«
KuTeabHoCTh duabtponurna I cocraesger 180—365 cyr. [Ipogosmxu-
TeJLHOCTh ONMOPOXKHeHUs BGaccefiHa f,, KaK yXKe OTMeYasioch, He HOJIKHA
npesniath 10 cyr. IIpopo/KHTENBHOCTh TIEPHOAA YHCTKH f5 JOMYCTHMO
NpHHEEMATE: 15 CYT NpH UHCTKE BPYYHYIO M 5 CYT NIPH YHCTKE MEXaHH3-
Mamu.

Boccranosaenne ¢uabrpyiouieil cnoco6HOCTH HHPHIBTPALHOHHHX CO+
OpYMXeHHil BO MHOIHX cJyyasiX IPOM3BOJHTCS JHIIb P23 B roj B NEPHOR
BECEHHEro naBOJKa, BO BpeMs KOTOporo mnojgada BOAH Ha HHPHIABTDA-
HHIO NpeKpallaeTca K3-3a GosbLIOro colieprkanus B Helt B3secH. O6masn
NPOAOJIKUTEBHOCTD MePHOAA &', B TeUeHHE KOTOPOrO BOAA HA HH(HJb-
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TaGanumwa 34

8

TTepuofyl 3KCHNYyaTaluy PacuerHnie GopMyast Ne opmya OGo3Hagenus
I 0<f<it i (96)
. <@ t = I, F — nnowans nna
gy =const; H=0 7 Baccelina
W, =q, Ft (97)
.t <t<ctt1, = HZMA (%8)
gy = gy = const go M A= kg Yox
H=f() Wy =g, Ft, (99)
g 1
g = (100)
I i+t <t <ty + 1 aMG—t— 1)
+i -+ 2 AHy -
g3 = f(f) 2
H = Hy = const F A A > A
= [l/ﬂmﬂ(ﬂmﬁ—l—% fs)—Hm'ﬁ] (10D)

W,

Mpumevanue Mupuabrpanus depez OTKOCH GacCefiHa He ydnTHIBAETCS, uTO LA€T ONpeleJeHHHH 3amac B
pesyabTaTax pacueroB (HECKONBKO yMeHpIaercs 2QeKTHBHOCTh HONONHEHHS).



TPALHIO He NMOJAETCS, NOJIKHA ONPEIeATLCA NPH 3TOM MPOHOMKHTENbHO=
CTHIO MaB0JKA, YCTAHABJHMBAEMOH M0 NAHHHEIM THAPOIeCJIOTHIECKHX €Xe-
FOOHUKOB. B 6OJIbH1HHCTBe CAYy4ach 3TOT NEPHOA 3HAYUTE/bHO NpEeBHITAeT
NPOLOJIKHTENBHOCTh YeTBEPTOro H InATOro nepuojos (f4--f5) sxcmay-
arauun 6accefiHos,

ViMenno 3Ta BeniupHa JOJKHA BBOJZHTHC B pacueTHHe (QOpMYJHl
BMECTO [4-+f; PacuetrHoe spauenue MyrHoctH M y¢TaHaBJIHBAercss 1o
DAHHEIM THAPOTEOJ/IOTHUECKHX eXeroAHHKOB KaK cpefHee 3a pabouuil UHKJ
ero skcuayaranun. Ilpn 2eo6XOANMOCTH NPOBOIATCS CHCUHAJbHElE HCC/E«
AOBAHHA 10 ONpeeseHUI0 MYTHOCTH

Ecnn nmpoexToM mpenycMaTpHBAeTCs Npe/iBapHTENbHAs NMOATOTOBKA
BOJH, MojaBaemMoll Ha BHGHJALTPALMUIO, TO pacyeTHas MYTHOCTh Ha3naua-
ercs ¢ yueTOM YMEHBLIIGHHS MYTHOCTH PEUHO¥ BOALL Ha OYHCTHHIX COOpPY-
WKCHHSX,

IIpr pacuere Gaccefinos, paGoratowux Ha pexuMe H=const uam
CMEIIAaHHOM, 3a HCXOAHYK JOJXKHA OLITh Ha3HAYeHa BeJHUYHHA (o=
=g1=q2

Jdast GacceiHOB B CPEANE3EPHHUCTHX H KPYNHO3EPHHCTHX MECKAX, Xa-
paxTepusyomnxes xosdpdunuentamu uaptpanun 10—60 m/cyT B sKe-
IJyaTHPYIOINUXCH Ha CMEINaHHOM DeKUMe, Pacxoj] gy BOAH xoJaebnercs
o0bluno B npefenax 1—3 m/cyr, Jdas GaccefiHOB B MEJIKO3EPHUCTHX Mec-
KaxX ¥ cynecfix BeJWYHHA 3TON0 pacxofa MoOxKeT OnThb yMeHblIeHa JO
0,25—0,5 m/cyr.

Ipu skcnnyarauun Gaccefina Ha pexume H=cons{ senmuuna nep-
BOHAYaJblOr0 pPacxoia SBJASCTCA MAKCHMAJbHOH H MOMET JOCTHraTh
5 M/cyt u Gouee,

[penennnaa rayGuna Boaw B facceiine ompenensiercs ero KOHCTPYK-
nue.

Ho ¢opmynaM tabmus seuucasmiores £, Wy, 2, W 3arem no 3a-
pucumoctn (91) onpepensieTcst IPOZOIKHTENbHOCTh TPETbEro MepPHOAA
13, no dopmyae (100) — suadenns pacxoZoB B pas/HYHEIE MOMEHTHI Bpe«
Menu, a o Qopmyse (101) — BenuuHHA OTHAYH B 3TOT NEPHUOJ.

Jias Gaccefinos, paforanonux Ha pexume g=const (e, puc. 52),
3a/aua CBOAHTCA B pEIIEHHIO CHCTEMBI M3 Tpex ypasHeHui. Ofwum wu3
HEX sABAsieTcd 3aBHCHMOCTEL (91), BTOpRIM — dopmyna (96) u TpeThbEM —
Bhipaxenue (98).

dopmyaa Aas onpefleficHHS gy UMeeT IPH 3TOM CleAyomuii BHA:

_ NV N AMH (T — 1y —ty)
%= SM(T —1,—1,)

. (102)

Hanee no dopmynam tabivubl Beuucasworea by, Wy, o u Wy,

B pesysbrare pacyeToB HHOHILTPALMOHHEIX  OacCelHOB KOMKHBL
6uTh cocraBaeHsl rpadukn g=f(f), oxBaTHBaioOWKe Bce NEpHOAH paGo-
TH Oaccefina,
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Cpenussi cKOpOCTb MHPHALTPAUMA 3a (QHABTPOUUKJ ONpejensercs
H3 COOTHOHLICHHA

W
Gep = FT (103)

rie W=2W,;— ofmas oraaua 6accefina 3a QuabTpoUnKa.

11.15, TIpaxTuyecKoe NOJB30BaHHE NPHBEJeHHHIMH B Tabm. 34 ¢op-
MyJAaMH H COOTHOLISHHSIMH HEBO3MOKHO, eCNH OTCYTCTBYIOT (haKTHueC-
KHe 3HAYEHHA BXOIMIKX B HHX napameTpoB N, Rm, Yex (fOCAeRHHe JBa
napaMeTpa 3saMeusiotca o0bUHO MX npouasenenuem A). IpsaeeMrocTtd
N saBucur oT cocraBa M CBOHCTB2 IlecKa TPYHTA OCHOBAHHS H B3BecH
(B YaCTHOCTH, OT HX MeXaHHYeCKOTO COCTaBa), BEJHUAHB MYTHOCTH BO«
AHl, ToRapaeMoil Ha HHQHJALTPALHIO, H CKOPOCTH HOCJeZHEll. DTa BeJHIH«
ra Haubosiee HajeXXHO YCTAHABJHBAaeTCs JKCHepUMeHTaJbHO, Ilpw o1«
CYTCTBHH 9KCHEPUMEHTAJbHBIX AAHHBIX AONYCTHMO BOCIOJIb30BATLCH KPH-
ol pHc, 53, ycranaBauBaolle#l CBA3b FPA3CEMKOCTH ¢ 3 deKTHBHHM
IMaMeTPOM NOJCTHAANIIEro AHO Gaccefina rpynTa.

Haubonee nmajemuoe onpefencHue napamerpa A UPOUIBONMWTCA NO+
CPeACTBOM NpPOBEIeHHS HCCAeAOBaHHH Ha onbiTHOM 6accefine, HHPUABTPO«
MeTpe WM QUIBTPAUHOHHOM Npubope ¢ HCNOMB30BAHHEM 3aBHCHMOCTEH
Zas A, nonyueHHbix u3 GopMya Taba. 34 uam myTeM HemocpeACTBEHHOTG
onpejenenys BeJHYHN Rp B Yex HPH OGCHAEA0BAHHM 3KCHEPHMEHTAJBHOTO
faccefina nocJje €ro ONOPOIKHEHU,

Jlonycrumo Takke ouennsath A mo rpagmury (puc. 54), ycranapau-
BAIOLIEMY 3aBHCHMOCTb TOT'O apaMmerpa OT IPOHEHTHOTO, BECOBOTO CO«
JepiKanHsg B BOAE, NOAaBacMOH Ha WROUALTPABHKIO, IJINHHCTHIX M MEJKO
nblieBaTelx $paknuii P,
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Puc. 55, KOHCTPYEMHE MOrAoiaiouInx # APERaAXHO-NOFOMAIOINEX CEBANKAR

O ~= NMOrJICILAIOINASY CKB&XHAA: O — ADEHAXHO-MOMNIOWAOWAS CKBaxuHA, f—

dunbrpoBulli Kaprac; 2 -—o6Gcajkka; 3 - OTCTOHHEK; 4 — ppofka; § — sKcIiyaTa«

OHOHHAA KOJOHH2; 6 ~ KOHAYKIOP: 7 — 3aTpyOHAA UESMEHTHDOBKA; & — CAJNbHHK;
9 — nabnofaTenbHaf CKBaKHHA; 10 —- 32 TDYOHWE nbesoMeTp

11.16. Boccranopienne NPOH3BOAWTENLHOCTH OTKPHTHX HHOUNBLTPA-
IHOHHBIX COOPYIKeHHH ocyiiecTBadercss OGBIYHO NyTeM CheMa BPYUYHYH
AN MeXaBH3MaMH mJieHKH # HanboJsiee 3aTPAIHEHHOrO CJIOS NECK2 TOJIIIH-
ot 1,5—3 cm.

3HayuTeNBHO peXKe NPHMEHSIOTCH THADaB/HYeCKHe CHOCOGH pereHe-
painy,

3aKpLITbie HHPHUALTPALHOHHBIC COOPYIKEHHS

11,17. B 3aBHCHMOCTH OT XapaKTepa PasMenieHHs B BOJOHOCHOM HJ/AC-
Te 3aKpbIThle HHQUIBTPAIMOHHBIE COOPYIKEHHS NOAPA3AEASIOTCH HA rOpU-
30HTaNbHBIE U BePTHKAJbLHEIE.

T'opn3oHTaNbHBIE 3aKPHITHE HHPHILTPANMOHHLIE COOPYKEnHs — Tpy G-
YaThie APEHH, Tajepen W MITOJLHH — HE HAUIHM IIHPOKOTO MNPUMEHEHUS
B DPaKTHKe HONOJHEHHS 3aNacoB NOJA3EMHHX BOA, YTO OOBscHAETCH OT-
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PHuc. 56, CxeMa BXOAZHOro yaja morjomaionied cEBaXRBEBH (faan H paspes /—/)

I = gorjomaomas cKBam.Ha; Z7-- HaGamoaaTesbHass CKBaXKuHa; & - Hbe3oMeTp;
4 - BOAOMED; § — 3aABHMKKA; 6 — MaHOMETD; 7 — BAHTY3

I
~

Puc. 57. Cxema BXONHOr0 ya3ja CKBAJXHHB ABOHHOro HAasHAYCHHA (NMAAH M pa3pes
=N
1 — ckBaxkuya OBOHBHOroO HasHauenusr; 2 -— HadJlonaTeNbHEIE CKBaxHHEb, 3 — 3a-
TpyGHBI nMbe3oMeTp; 4 — BoJoMep; 5 — 3aABHKKH, 6 — MaHOMETp; 7 -—— BAHTY3; § ==
TMOABOASIAA JHHHA, 9 — HanopHas JuHUsI; [0 ~ cOOpHAd JIMHHA

cyTcTBHeM 3G GeRTHBHEIX METOJ0B BOCCTAHOBJIEHHSA HX NPOM3BOJAHUTENBHO-
CTH H HECOBePIUEHCTBOM CAMHX KOHTPYKIMIL.

HauGoJibiliee pacmpoCcTpaHeHHE MHOJYYHIH BePTHKAJbHBIE 3aKpEHITHE
HHQHUIALTPALLHOHHLIE COOPYXKEHHA — IJIaBHLIM 00pa3oM OypoBHe CKBa-
JKHHB M CPaBHHTEJIbHO PEAKO WIypGH U MAXTHRE KOJOAUEL

11.18. BypoBrie CKBaXUHBI NG HA3HAUEHHIO H YCJOBHSAM 3JKCIVIyaTas
NHH MOXHO NOJPA3AeJHTh Ha CJAEAYIOUIHEe THIH:

NOrJoIaoiiHe CKBaXKKHHL (puc. 55);

APEHAaXKHO-TOTJIOUIAIOIHe CKBaXIHEL (CM. pHC. 55).

[Torsomwatoutie CKBaXHUHE MNOJAIOT BOAY HENOCPEACTBEHHO B 9KCH<
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ayatupyeMuii maact, Onu SKCRAYaTHPYIOTCA KAK B pexume (Hanusa)
npu CaMOTeYHOH MoJaye BOAH, TAK H B DeXHMMe NPHHYAHTENLHON 3a-
KaukH MOJA JaBJeHHEM.

Iornomaloiue CKBaXHHH, KaK HPABUJO, COOPYKAIOTCH GOJBIIHM
IHaMEeTPOM C YCTAHOBKOH (UIBTPOB H3 AHTHKOPPO3HOHHHX MAaTCPHANOB
H ycrpoficTsoM rpasuiinoft ofceimku. CxeMa KOMITOHOBKH BXOAHOTO ya-
Jia noryomannelt CKBaxXHHL MOKasaHa Ha puc. 56,

JlpeHascHo-NOIVIOMAIOWHe CKBAKHHLl NPeAHa3HadeHs! AJsA APeHHpo-
BalHsg BEPXHEr0 BOMOHOCHOrO TOPH30HTA ¢ NOJayed BOJAB B HHIKHHH
naact. STH CKBaXKHHB! 000pyAyIoTes duiapTpamu Ha ofa ropusonta. Jdas
YAYYWeEHKS YCAOBRH [PeHWPOBAHHA HJH Neperoka rpaBHAHas oOCbiNKa
MOIKET YCTPaHBaThCA He TOJBKO B HHTEpBAjie YCTAHOBKH (DHUIBTPOB, HO
H B npenenax cnafonporuuaeMoll mpocoRK,

TomMuMo yKa3aHHBIX Bhlllle THNOB CKBAXKHH B PAAE CAYYaeB HCHOMb-
BYIOTCS YCTaHOBKH RBOHHOrO HasHadeHHsl, pafoTapouiye MOIEpeMCHHO
B peXHMe 3aKayKa — OTKayKa. TaKue YCTAHOBKH HCHOJB3YIOTCH, HANPH-
Mep, aag oboramieBHs NOJMEP3JOTHOTO BOAOHOCHOTO I'GPH3OHTA.

CxeMa BXOLHOTO y3jiia yCTaHOBKH NMOKasaHa Ha puc. 57.

11.19. Oist koHTpOJS 3a paBOTOH CKBAKUH HEOGXOZUMO HPEAYCMOT-
peTs COOTBETCTBYOLIEeE 060pYAORARME ANS:

a) HaMePeHHR pacX0Za M KOJHYeCTBAa BOJBL, NOCTYHHBIIEH B MAacT
3a BpeMsA IKCNAYyaTaHHH CKBAXHH,

6) peryJupoBaHHS NOZAYH BOAEI B CKBAaXKHHY H IOJHOTO OTKJIOuE-
HHUA CKBAXKHHBI OT NNTAIOIEr0 BOJLOBOZAA;

B) M3MepeHHA IMHAMHUECKHX YDOBHell BOXH B CKBAXXHHE Ha KOHTY-
pe OGCHINKY M BO/AM3H CKBaXKMHELL

QOueHka npou3BOAHTENALHOCTH 3aKPBHITHIX
HHPHIBTPANHOHHBIX COOPYXeHNH

11.20, Ha wpavaspHOM »5Tanme aKCmAyaTauHd HOTJIOMAIOMMX CKBa-
JKUH, XaK NPaBHJIO, OCYINECTBASETCS ¢ MOCTOAHHBIM pacxojoM (Q=const).
3a cuer KoabMmartaxa Bospacraer Hanmop I Ha ycThe CKBaXKHHH, H K
HEKOTOPOMY MOMEHTY BpeMend f; OH CTAHOBHTCA PaBHLIM JOMYCTHMO:
My sHaueHHo Hgon. B uacTsoM cayuae, ecqm ckpamuHa paloraer B pe-
JKEMe caMonorjoumeHus (T. €. ocyiuecTBisiercss CBOOOAHBINH  Hagum
B Hee BOAMW), BeauuMHa Hpon NPHHHMAETCH paBHON  OTMETKe YCTbha.
C MOMeHTa BpeMeHH f; CKBaXHHa MOMET 3KCIJyaTHPOBATBCS Kak MpH
H=Hyzon=const, Tak n npu Q=const. B mnocreguem caysae ycrbe
CKBaXKUHHE TepMETH3NPYeTCs, M IMOZaYa BOIH INPOH3BOJMTCS HACOCOM,
Ha npakrture InesecooOpasHee OCYIUECTBJATb SKCMJAYATAUMIO CKBAKHH
B pexnMe Q=const,

1121, Jlns norsiomalomux CKBaXkKHH, paGoOTAlOHX B pexXuMe
Q=const, DOBLILUEHHE HANOPA COCTABHT

Al = Ahy - Mgy, (104)
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rae Ahy— mOBHINEHHE HAMOPA B [1aCTé HAJ NEPBOHAYAJBHEIM YPOB-
EeM, OGYCJOBJIEHHOE TAaK HA3HBAaeMBIM BHEIIHHM  CONPOTHBJEHHEM;
Ahexs — NOTEPH HANODA, CBA3AHHBIE € BHYTPEHHAM  CONDOTHBJEHMEM
B CKBAMKHHE H IPHCKBAXKHHHOH 30He.

Hepsas u3 ykasamueix cocTasJsomux dopMyan (104) (Ahy) on-
pefleasieTest 0 OOLIYHEIM GOpMysnaM NOA3EMHOH TMAPABIMKH H MOMeT
ObITh IpeAcTABJACHA B Bule

Q

= 2nckm

rie k g m-—koshdunpeHT GHAABPTPAUME H MONIMOCTh niacta (B GesHa-
MOPHBIX Hnactax m=s0,8 e, rie h. — nepoHauanbHas [iMy6HHZ BOAB KO
BoJoynopa); R -~ GYHKUUS BHELIHEro THAPABJINIECKOTO CONPOTHBJEHHST,
onpejesseMas B 3aBHCHMOCTH OT PasMepoB M reoMeTpHueckoHt Hopmbl
BOJOHOCHOPO NJAACTa, YCIAOBMA HA ero TPaHUNAX, a TakkKe Pa3MepoB
CKBaKHHBL,

Ahg R, (105)

TeopeTnuecku npomecc 3a3Kauk¥ BOAH B CKBAaXKHBY M OTKAuKH U3
HES ONHCHIBaeTCA ORHHMH H TeMH 2Ke HCXOAHBIMH YpaBHeHHAMH (H3-
MeHseTCs JIMUIb 3HAK Nepef BeJHuuHofi gebura Q: mpk orTkaukax Q<O0,
a 1pH 3akaykax ¥ Haimeax Q>0). B c¢BA3M ¢ STHM NPHUMEHHTENBHO
K HamQoJiee pacmpocTpaHEHHHIM cxeMaM GUAbTDALHH B CHCTeMax HC-
KYCCTBEHHOI0 IONOJIHEHMSI 3aiacoB NOA3eMAHX BOZ Beduuuda Ah Mo-
JKeT PacCUMTHIBATECA o DOpMynaM, NPHUBEACHHBIM B T, B.

11.22. Brtopas cocrasiaomas (opmyasl (104) (Ahcxs) ompese-
JIICTCA CEXYIONAM 06pasoM:

& o= gn.c + Cus (106)

hogp = ——
KB ™" onkm

rie §—BenMuHHa BHYTPEHHEIO CONPOTHBJCHHS, 2 HHAGKCAMH &H.C»
H «K» 0003HaUCHBl BeJHUHHB, OCYCJIOBJIEHHble HEMOJNHOTOH BCKPHITHA
II1acTa H KoJbMaTaxeM,

ITo cymecTsy, B mpomecce 3KCIIYaTallHi NOMVIOIAIOUIHR CKBaXKHH
HeoGXOMMO NPOTHO3HPOBATL H3MEHEHHe BeJudHHB Gy« ConporubJje-
HHe Xe Lm.e, KaK MPaBHJO, BO BPEMEHH He H3MEHseTCHd; OHO Ompese«
JfeTcsa Ha HAYa/JbHOM MEPHOAE PKCMJAYyaTallMH cKBaXKHH 1o (opMyaa,
TIPHBEAEHERIM B IV 5,

11.23, 3aKOHOMEPHOCTH pOCTa JONOJHUTENIBHOIO CONPOTHBJCHHUS
B 3HAYHTeNBHOH cTemeHH OCYCJOBNUBAIOTC KOHCTPYKTHBHHMH OCODeH-
HOCTSIMH  BOJOTPHEMHOH YacTH CKBAXKIH, JUTOJOTHUECKUM CTPOSHUEM
BOJOHOCHOT'O MIaCTa M KaueCTBOM 3aKaYHBAEMOMH BOJEL

MoOXHO IpeAnonaraTh, Kak 3T0 OLIIO CHEJAAHO NPH PACCMOTPEHUU
(QHUABTPALKH H3 OTKPHITHIX GaccefiHOB, 4TO B BOJOHOCHLIX MJIACTaX, Npel-
CTABJCHHBIX MEJIKUMK W CPeHE3eDHHCTHIMH Gojice HIH MeHee OLHOPOA-
HBIME T16CKaMH, XOMOJMHHTEJLHOE CONPOTHBISHHE CKBaXXHMH {x 0OYCJIOB-
JIeHO B OCHOBHOM 0(pa30BaHHEM IJICHKH Ha BHYTPeHHEH NOBEPXHOCTH
duasTpa.

154



B BOZOHOCHHIX NnacTaX, NPENCTaBNCHHHX KPYHHOSEPHUCTLIMH Iec-
KaM{ HJH TPaBUAHEIMM OTJ/IOXKEHUSIMH, MPOHCXOANT NPOHUKHOBEHHE Hac-
THIL B3BECH B MNOPHI I'PYHTA, CONPOBOMNAAIOUlEeCs] KOJbMaTaAkeM NpH3a-
6ofHON 30HBI CKBaXHH, B 3ToM ciyuae Benmunna {x onpefesisercs co-
NPOTHRJIEHHEM 33aKOJBMATHPOBAHHOTO CJIOSA NOPOA u QHIABTPA.

11.24, NyuaMuka pocTa IVIeHKH Ha CTeHKe CKBAXKHHBI onpejensiercs
CNEAYIOUIHM BhHIpaXKeHHeM:

M dt
2amrdr = Q ’ (107)

Yex

rae M-— MyTHOCTh 32KaUHBaeMON BOJH; Yex — OOBEMHHIH Bec uacTui
B3Be€CH; M — MOWIHOCTL MNJAacTa; 7 ~— pajiuaJjbHag KOOpJHnHaTAa; t—
BpeMd,

Hunrerpupya (107) or (0, ro) mo (£, ro—8), rie ro— paxnyc Quib-
TPa CKBaXXHHH; 8§ — TO/MIHHA cj10d OGpasyiomerocs ocajxa-Iienky, no-

ayuHM:
6= fo(l—"Vl—al);
QMi

Yy, 1

= . (108)

DuabTpanHOHHBIA 3(hderT haenku, obpasyiomefics Ha BHYTpeHHeH
NOBEPXHOCTH (PHABTPA, MOXKHO ydYeCTh, PACCMATPHBAs NJACT, COCTOSUIAH
B IJiaHe M3 JABYX KOHIEHTPHYECKHMX 30H ¢ Pa3juUYHOH TPOHHILAEMOCTHIO:
nmepBas 30Ha BOJOHOCHOrO mJacra ¢ Kosthduuuenrom ouibTpanuu k;
Bropas soHa ToMmHHON & ¢ koaddunuentom GHILTpauHH Rz B 3TOM
cayuyae JOMOJHHTENIbHOE CONPOTHBMECRHE, BLI3RaHHOE 06pa3oBaBuHeM NJIEH-
Kn, OnpefeaseTca no chaeayoimes dopmyae:

ro k
=—1In =—0,5 — In(1 —a,). 109
g}ﬂ kn ro— 5 H kﬂ 1) ( )
Yuutsinasg, 410 4< !, AJN9 NPAKTUYECKHX PACUETOB MOKIO OTPAHH-
upThCA pasdoxenneM In(l—a ) =—a;, ¥ nHocneAHIOK GOPMYJY 3anncaTh
B BHjle

;Rz————"Q’Wz ; (110)
2nmA, rg
rae A]=knv<:x.

11.25. [Ipun KoJAbMaTanuu FPYHTOB B NPUCKBaKHHHOH 30He HaGMIO-
JlaeTcsl TIOCTENEHHOE HaKOIJIEHHE 0CAafika H YMEHbIICHHE BO BpeMEHH KOs
athduunenra puALTpALUH,

Hamenenne kospduuuenta GUABTPANHN NOPOJK CBA3AHO C KOJIHYECT-
BOM OTJIOXXHBIUETOCS KONbMATAHTA ypaBHEHHEM BHAA

k= k(1= b/ny); (111)
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/fyﬁ’ Puc, 58, Ipadvkn nsmenenud R'/k B
Gyngunu Bino
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Puc. 59. I'paduru pocTa ¢ONpPOTHBAEHAS CEKBAIKHH

4 — B pesyabraTe 06pascBaHHs IJeHKH; 6 — ofycnoBHeHHBIH KOJbMATalyel — Ha<
KOIJICHMEM B3BECH B Hopax HOpoJ NDPHCKBAa:KHHHOA 30HB! (B DABHOBECHBIX YCJIO+
BHUAX)

rre k!—xosddunrent GunpTPAUMM TODOJ, H3MeHsomnkica B _pouec-
ce KoJbMaTa)ka, ¥ k— ero HauajbHoe 3HaueHue; b — yAeabHHE 00DbeM
OTJNIOXEHUH; fg — MOPHCTOCTL NHODPOJ; 2 — MoKasaTeldb CTeNEHH (==
=2,8+3,3).

I'pagur saeucumoctu k'/k=f(b/ny) mnpencraBnred Ha pHc, 58.
B nunanasoue usmenenusi b/no <& 0,7 ypasuenue (111) mpuBozuTcsl K BULY

Bl = k(1 — 26/n,). (112)
.U.JIH noryIoIanmux CKBaXHH, pa60'raloumx C NOCTOAHHBIM pacXo+

IOM 3aKaykKH, JHHAMHKa pPOCTa MOTepbh HAOpa B 30HE KoJbMmaraxa ja-
€TCS BHIpAKCHUEM

r{t)
Ahy = dr (113)
R Tomm ) rk(rf) ‘
V7

rae k(r, {) — npruumaercs cornacgo (111) wmam (112), a Besmumua
b{r, ), sxonsmas B oT# DopMyAH], OHPEREJAETCT M3 DEIICHHA 3ajaqH
JUHAMHKH OCaKJCHHUS B3BECH,

Korna sajepxaunne B3BeCH MORUHHAETCH JHHEAHOMY YPaBHEHHIO KH«
neTHkn 1-ro mopsfka, pacnpefieleHHe KOJbMaTaHTa B NPHGHILTPOBOH
30HE ONHCHIBAETCS YPaBHEHHEM

bir,f)=Apte™ %", (114)
NaM 2 T
rie A= : 270, gy= ”(ZQNO:'
CR

37ech 0 — K09 UIHEHT, XapaKTePUIYIOMUA CKOPOCTh OTJIONKEHHS KOJb-
Mmarauta; N - rpaseeMxocTh nopoj (B NPHPOLHBIX YCIOBHSAX BeJHUHHA

156



ofpiuno He npeenumaer (0,4—0,5)n, ® JHUL NpH CHEURANLHBIX BHIAX
06pa6oTKA BOJABL peareHTaMm Moxer yBenxwumsathesi o (0,8~—0,85)n,.
Jnsl NpaKTHYECKHX PACYETOB MOJKHO OTPaHHYHTLCS ClydaeM, KOraa
No< 0,4 no. Torna, unterpupys (113) c yuerom (112) u (114), Gynem
HMEThb Clefyioiiee NMPUOMHIKCHHOE BEIDAXKEHHE:
by = (Q/2mkm) Lys Ty == (L A t/no) In [r (¢)/ro]. (115)
Pasmepn 80Hbl KOMbMATAXKA OIPEACNSIOTCS H3 YCJIOBHA, YTO HA rpa-
muue npu r=r(t) sHauenne k'/k He npeBHiNaeT HekoTopo# Hamepex 3a-
Iaupolt Benmuuusl. Torda, npuuuMas k!/k=095, us (112) Haxomum
b[r(t), 11=0,025 no, a uz3 (114) caenyer, uto

r) =V 24 (/) n (4, 1/0,0%5ny) . (116)

3aKOHOMEPHOCTH HM3MCHEHHS] JOMOJHUTEJbHOTO CONPOTHBJIEHUS BO
BpEMEHY, COOTBETCTRYIOUIHE PACCMOTPEHHLIM BHINE CAYyUafnx, NpHBEJEHH
Ha pHc. 59,

Has nporHosa BenuuuHH {x HEOGXOAMMO PpacmosaraTb NaHBHIME:
a) NIpH TJAEHOYHOM KOJbMATaKe BenuuiiHavu Ry, M, yex, P u 6) npn
KosbMaTaxe nopoJ, sejuuuHamMu N, y, M, ycx. ITH Damibie MOTYT GHTb
nmoJyyeHbl Ha OcHOBe HaluiofleHnil 32 paGoTofl NOraOmiaIoOMIHX CKBAKHH
Ha HayaJbHOM 3Tane HX SKCIIyaTalHu.

Ilo 9THM RaHHBEIM YTOIHAIOTCS H KOPPERTHPYIOTCSA HaMeueHHHE B PO~
€KTaX peXHMbl 9KCIAYaTallH MOTJIOMIAIOMIKX CKBaXHH H CPOKH HX pe-
TeHepaHuH,

MpoexTuposanne u pacuer BoA03aGOPOB B CHCTEMax
HCKYCCTBEHHOTO MOMOJHEHHS M0JA3EMHbIX BOJ,

11.26. [lpu npoexkTHpOBaHUH BOZO3aGOPOB MOA3EMHBX BOX B CHCTe-
Max UTIIIB pematorcs ceAyOMHEe OCHOBHEIE 3afa4H:

a) BHGOD palMOHAJBHHIX THIOB, KOHCTPYKILHH, CXeM DasMeulenns
BOJ03aGOPOB C YYETOM THAPOTEOJOTHYECKHX YCIOBHH, a2 TakXKe HaMmeuyae-
MBIX pHQHALTPAINOHHBIX COOPYKeHH K peXkuMa ux paboThl;

6) oneHka npOH3BOJHTEJHHOCTH B0J03260DOB B YCJOBHAX HX B3a-
HMOAEHCTBUA ¢ HHOHJIBTPALHOHHBIMA COOPYKEHHIMH;

B) OIeHKa PACXOAOB CHIPOH BOJEL, KOTOPYIO HeOOXOAHMO NOZATh Ha
NONOJNHEeHHe MOJ3eMHEIX BOL IJA ZOCTHXKEHHS 3aLaHHOH NPOH3BOAMTENB-
HOCTH BOK03260pOB;

r) omnpejenenve Ko3h@dHUUHEHTA TOJE3HOrO AeHCTBHA HHQHUJILTPAILH-
OHHLIX COOpDYXeHME H OOLIeH I'HAPOAMHAMHYECKOH 3¢deKTHBHOCTH Npo-
extHpyeMoii cucremn HIIIB;

R) OLeHKa BO3MOXKHOTO BAHSIHHA NPOEKTHPYEMHX B0J03a0OPOB Ha
CYLIECTBYIOIME BOXO3a0OpH, a TakXKe HA IOBEPXHOCTHBIE BOAHHIE HC-
TOYHHKH,
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11.27. O6GbeM MepONpHATHA 0O HCKYCCTBEHHOMY NOMOJHEHHIO 3ama-
COB TMOA3CMHBIX BOX HaMeudeTcl HCXORA N3 HEOOXOAHMOro AONOJHUTE/b-
HOTG KOJHUeCTBa BOJEL Qon, KOTOPOE AQGJIKHO OGecmeauBaThcsl GuinTpa-
nuedi (s H3 HCKYCCTBEHHHX coopyXeHuft (6accefiHoB, KaHalOB H T. X ).

Ipu atom Qo= = 1Q6- (117)

TTapametp n mpeicrasaser cobofi KITI HHQHAABTPANHOHHHIX COOPY-
JKEeHHH,

Tun HHEQUIBPTPAIMOHHLIX COOPYMKeHHH, HeoGXOAHMBIX AJa ofecne-
uyeHusd TpebyeMoro mebuta BoAo3abopa, HA3HaUaeTcss MCXOAA H3 THAPO-
reoJIOTHUECKOH OGCTAHOBKH YydUacTKa, IIyGHH 3ajeranus BOJOHOCHOTO
I1acTa, NMOJIOXKEHHS YPOBHER MOX3eMHBIX BOJ, MOIIHOCTH M CTPOEHHA 30-
HbI 25paliHy, KayecTBa H, OCOOGEHHO, MYTHOCTH BOJAB B HCTOYHHKE [O-
TIOJTHEHU .

11.28. Hanbonee wacTo NpUMEHAEMBIMH THIAaMH BOJ03a6OPHBIX HJH
cOGCTBEHHO KamTaxHHX coopyxenuli B cucremax MIIIIB apasiores pas-
JHYHLIM 06pasoM pacHoJIOKeHHEE B3aHMOAGHCTBYIONINE CKBAXKHHHL

B oTZeABHHX cayuasx, KaK [IpaBusio, NPH Majofi MONIHOCTH HaMe-
93eMOro K HCHOJNb30BAHMK BOLOHOCHOIO TODH30HTA YCTPaHBAIOTCS
WaxTHLC KOJNOJAUM, JyueBble BOLO3a60phbl HJAH TOPH3OHTAMbHHE BOAO3A-
6opbl. KOHCTPYKIEK CKBaXHH M JADYTHX Ha3BaHHHX THIOB BOZ03300pOB
B cuctemax HIIIIB me oTmiuatoTess o T2kOBHX B OOHYHHIX BOA03abopax
NOK3EMHBIX BOJ, SKCILTyaTHPYeMHX 6e3 HCKYCCTBEHHOTO MONOJHEHHA 3a-
MacoB.

11.29. Pacrnosoxenne BoA03a6opoB B NJaHe NPHHHMAETCS HMCXOAR
u3 ycnoBus ofecnederHs HanGonee >G(PEeKTHBHOrO HX B3aUMOACHCTBUA
¢ MHOHJABTPANHORHLIMH OaccefiHaMH M KaHaJaMu (HJIH APYTHMH HCKyC-
CTBEHHLIMH COODYIKEHHAMH A/ HHGDHABTPANUHOHHOTO HHUTAHHSA BOJOHOC-
HOTO TODH30HTa), a B GeperoBeiX B0J03200pax — H ¢ HOBEPXHOCTHHIMH
BOROTOKaMH 1 BofoeMaMH. OGLYHO BOR03a6OpH pa3MEIaloTcs N0 JUHH-
AM, NapaJulesibHBIM HHOHABTPANNOHHLIM COOPYXEHHSIM H pycilaMm Io-
BCPXHOCTHBIX BOJOTOKOB H BOJX0eMOB, BonosaGopHile COOPYIKGHHST MOIYT
pacnosaraThCsl Kak HHXXe HHAOHABTPAIMOMHBEIX 6acCefiHOB IO MOTOKY [OJ-
3eMHBIX BOJ, TaK M Bblme Gaccefinos.

B nepsom cayuae BomozaGopoMm HanGoiee ROJHO HCMOJBL3YIOTCA HH-
(uALTPaUHOHHEIE BOAH ¥ JIHIIL YACTHYHO ~— €CTECTBEHHEIN DacXof moA-
3eMHOro notoka. Bo BTOpoM ciyuae ecTeCTBeHHEIH pACcXoX MOTOKa me-
pexBaTLIBAETCA BOJ03a00pOM MOYTH IMOJHOCTHIO, a HHDHILTDANHOHHEE
BHIBl — YACTHIHO.

PaccTosiHAg Mek1y BORX03a0OpPHEIMH CKBAXMHAMH H HHOHALTpALH-

HHBIMH GaccefiHAMHU YCTAHABJHNBAIOTCA 110 BO3MOMKHOCTH MUHHMAJbHH-
M#, HO Tak, yToOH AJHTENLHOCTh (HABTPAILHR CHIPOH BOLH M3 Gacceil-
Ha M0 BOAO326OPHBIX CKBaXKHH ObLIa JAOCTATOUHOH AJSA OUYHCTKH BOXH
oT 6aKTepUanbHOro M APYrHX BHAOB 3arpa3HeHHs u obecneyeHHS Tpely-

158



eMOr0 KauecTBa BOJH B BOJ03a060Opax C YUeTOM BO3ZMONKHOTO CMeleHH:
HHOHJALTPAlHOHHOH BOAN C NPHPOAHHIME BOAAMU SKCHAyaTaUHOHHOTC
mjacta. O6HYHO HA NPaKTHKE YKa3aHHHE PACCTOAHHA MPUHHMAIOTCS PAB-
HeIMH 50—200 M.

Yacto B KavecTBe HHQMILTPAUNOHHBIX COOPYKEHHH B ROJMHMHAX peK
MOTYT GHITb HCNOJIB30BaHLI BHICOXILIHE 03¢Pa, CTapopeubs, MPOTOKH H T. X.

Mecronosoxenne BOA03a00PHBIX CKBaXKHH B 9TOM CJaAyuae MOIKHO
yCTAHABAUBATLCH C YYETOM KOHOUIypallNH YKa3aHHEHX €CTeCTBEHHHIX No-
HIXKEHHH, a BOJA03aGOPH NOJ3eMHBEIX BOX MOTYT BKJIOUAaTh B ce0f, Kak
H B cucteMax ¢ HCKYCCTBEHHBIMH HH(i)HJIpraLIHOHHbIMH COOPYZXKEHHAMH,
rpynnsl B3aHMOLeACTBYIOHIHX CKBAXKHH, JHHCHHME DAX HAR CHCTEMY pi-
JXOB 9KCIAYATANHOHHBIX CKBAKKH.

11.30. Je6ur BOR0326OPHOTO COODYKEHHA B YCJOBHAX NOMOJAHEHHS
NOJ3EMHHX BOJ WJAM Pacxof BOAH M3 HHOHILTPANMOBHHX COODYREHHH
MOXeT GHTh HalifleB N0 CACAYIONIMM COOTHOMIEHHAM:

Qo =(n/8)Qs; Qo= (§/M) Qs (118)

rie 1 — rHAPOAMHAMUYeCKRi KoahbUUHERT NONE3HOTO NEHCTBHHA HHe
(HIDTPANMOHHBIX COOpYXeHHH; E-— ruppoauHaMHuecKuil KosbdHIHEHD
3G heKTHBHOCTH NMONOJHEHHA MOA3EMHHEX BOA,

Meroanka pacyera NOHHKEHHs YPOBHS S MO BJIHSIHHEEM BOI0336OPs
HBIX (KanTaXHBIX) COOpPYKeHmH, paGoraiomux 6e3 MCKYCCTBEHHOrO IO+
TIONHEHKST MOA3EMHHIX BOA, H3joXKeHa B ra. 6. B n. 11.31 npasomaTca
YKa3aHHus N0 ONpPeJENEeHHIO BeNHUMHH Al — NOBHUNIEHHE YPOBHA B pe«
syJrraTte HHOHJALTPAUMH CHIpOH BOLH u3 GaccefiHOB, KaHaJoB H T. H.

11.31, Kak y:xe orMeuanock, npH pabote HHQUALTPAHMOHHEIX COOPY=
JKEeHHH BBHIIEJISIOTCS HECKOJNBKO CTafu#i pexxuMa cBoOOAHOR WHOUALTPA«
IlHH, B COBOKYIHOCTH COCTABJAKIIMX OAUH paGoynii GHILTPOLUKI. YEa-
3aHHLIC CTaAMH CHCTEMaTHIeCKU MOBTOPSIOTCS B TeUeHAe BCETC NepHoja
SKCnAyaTtauud Bopo3alopa M, TakeEM ofpas3oM, paGora Oaccefina HOCHT
nepHOAMYECKHH XapakTep, BciescTBHe TOTO BeJHUHAY MOALEMA YPOBHA
TOA3eMHHX BOX NpH paGoTe MHQHILTPANHOHHOTO COOPYIKEHHA MOXKHO
TpeJICTaBHUTh B BALE!

Jna GesHanmOPHOrO Nyjacra

Ah6=l/h§+,4—he; (119)
A= (An - 88)( 2ne + An - £5);
JJIs1 HAMOPROTQ MJacrta
Ahg = Al — AR, (120)

IepBuit unen B dopmysax (119) m (120)—Ah— xapakrepusyer
OCHOBHYIO YacTh OOIIEro NOBHIUIEHHS YPOBHS M ONpEJEJSieT CPeAHee M0«
JIOXKEHHe YPOBH:A MOJ3EMHBIX BOJA B pe3yabTare Mnonojxenus. OTHOCH~
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TeNbHO 3TOrO CPEIHETO TOJNOKEHHA B NpelefaX KAaXKIOro IuKJNa IIpo-
JOJIKHTENBHOCTEI0 T IPOHCXORAT KoJAeOaHud YPoBHA Ah, KOTOphie Dpu
JOCTATOYHO G6OJLINOM KOJHYeCTBe (HJIbTPOUMKJIOB RPHOGPETAIOT KBA3H-
YCTaHOBUBILNHICA XapakTep, T. e, IOBTOPAIOTCA HAa KAXJAOM UHKJE.
CpeZlHee TOBBINIeHHE YPOBHA NOA3EMHBIX BOJ 33 CyeT PaloTH HH-
GUIBTPANMOHHBIX COOPYXKeHHH HaxoAHTCA N0 dopMynam:
JL151 6e3HaNOPHOro IIacTa

s =V B 10y (k) Rg — b (121)
Baq HanopHOTO nJjacra
Al = (Qg/2km) Ry, (122)

rie Rs-— ruApaBiaHuecKoe CONPOTHBJEHHE, ONpeAessIomlee CPeAHee MO-
BHIILIEHHE YPOBHSL.

Hekotopsle BHIpakeHMs RJs onpefetenHs QyHKIHH R, a Takke
Reoo, xapaxTepusymiouleit MaKCHMaJblioe NOBHIIIEHHE YPOBHS TPYHTOBBIX
BOJ TOZ LEHTPOM COODYKeHHs, npuBoxftcd B Ta6a 35. Bee pacueTHbie
3aBHCHMOCTH CHPaBeXJHBLI AJS OTHOCHTEbHO OOJbLIIHX IIPOMEXYTKOB
BpeMeHH,

B ra6a. 35 paccMarpuBaioTcs MHOHJIBTPALMOHHBIE COOPYKEHHS
B BHule GaccefiHOB H KaHaJ/JOB, a TaKXe KPYroenle HHGHIBTPALHOHHbIE
NJOIAAKH, PelllenHs AN KPYroBHIX MJIOMAAOK MOTYT OHITh HCHOJB30<
BaHB! TakXe 1Jf pacdeTa HHOMJIBTPAUHMOHHHIX 6accefHOB, B MJaHe HMe+
IOLIMX BuA NPSIMOYrOJbHHKA.

PacueTHble 3aBHCHMOCTH NDHBEAEHHB HJMsI YCJOBHE CTalluoHapHOR
OGHAbTpALMY, XapaKTepHOH AJA GeperoBhIX HHOHUIBTPALMHONHHEX COOPY+
JKeHR#, pacnonozeHBHX y pexn [popmyast (123)—(138)], u Heycrano-
BuBLIeHcA QUALTPALNY, KOTAA HEQUILTPALHOHHBE COOPYIKEHHA PAaclofo-
XeHH B YIAJEHHH OT PeKH.

Tlpu vaauuuM HECKONBKHX GaccefHOB OZHOTO MM PA3JHYHLIX THIOB
ofInas BeJdYHHAa THAPABJ/JIHYECKOTO CONPOTHBJIEHHS Rg HaXOZHTCA CyM-
MUDOBAHHEM CODPOTHBJIEHHHl KamJoro Gacceiina B oTAeabHocTH, B stom
caydae

n
Rg = 21 o; Rgis (139)
i=

ThAe Rex-——rmipan.nuqecxne CONPOTHBJIEHNS, 06YCJIOBJ16HHI)I€ dpnmﬂpaun-
n

et 3 Kamporo i-ro Gacceitna: o=Qs:/Qs; Qo= Xy Qoz — CyMMapHbiit
i=l
pacxon u3 Bcex Gacce#iHoB, i=1, 2, ...; n — yncya0 GaccefHOB,

Monpaska, yaHTHBAIOIIAS HECOBEPIICHCTBO BOJOTOKOB, BOJH3H KO-
TOPHIX pacmoJiaraiotcs GaccefiHM, KaHAJAH W ADYrHe COOPYIKEHHs, onpe-
JielgeTcsl aHAJOTHYHO TOMY, KaK 3TO PEKOMeHJOBAHO AJisi BOJ03aBopoB
(eM. ra. 6),
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11.32, Tlpy OTHOCHTENLHO GOABIIOM YHCAE HHDHABTPAUHOHHEIX COs
opy:xceHHMl # pasHOBpeMeHHOH UMCTKe MX CYMMapHBIA pacxon NOBepXHO-
CTHBIX BOJA Ha NOMNOJHEHHe cjabo uaMeHsieTcs Bo Bpemenu. Jns pacuera
9¢hdeKTHBHOCTH NOMOJHEHHSA NOA3CMHEIX BOJ B STOM CJlyuae MOIKHO
OrpaHHUNTBCS ONpeJEJeHHeM JHIIL CPEeAHero YpOBHA AR, npHEHMAs

Ah=0,

B cayyae pe3ko BHIPaXKEHHOH HEPABHOMEPHOCTH HCKYCCTBEHHOrO mH-
TaHHs, MOCTYIAIOUIEro Ha NOBEPXHOCTh NOJ3EMHLIX BOJ H3 ME(HIBTPALH-
OHHBIX coopymKenu#t (Npu MamoM uyucie GaccefiHOB, NJIUTENBHOH HX OCTa-
HOBKe Ha YHCTKY, HeGOJBIIHX JONYCTUMEIX HOHHMKEHUSX YPOBHA), B pac«

ueTaXx HeOGXOAMMO YUHTHIBATH BeiuuuHY AR, npeACTaBASIOINYI0 COGOH
NepHOAMYECKOe OTKJOHEHHEe YPOBHA NOA3EMHHLIX BOA OT CPEXHEro I0J0-

Keruss Uucsennan pesquuuna Ah Momer OHTh Hafizesa mo dopmysaam:
A7 6e3HanopHOTO NOTOKA

i =V [(Qg+ AQs)/nk] Ry — B2 — g (140)
AJ5T HalIOpHOTO NOTOKa
A% = [(Qg - AQg)/2nkm] R, (141)

TpuGauxenHass OLEHKA THAPABJIMIECKOTO CONPOTHBJCHHSA Rs wo-
¥eT ObIThb chenaHa ¢ yUYeTOM H3MCHCHHA BEJHUYHUHBL HHq)HJIpraILHOHHOI‘O
MHTaHUS TOJBKO HA MOCHEAHHX ABYX (QUALTPOLHKIAX M3 OOIEro HX Ko-
JuyecTBa. DTH IIMKJBI CXeMaTHYeCKH Hpe;lCTaBJIﬂIOTCﬂ B BHAEe JABYX npda-
MOYTOJBHUKOB {puc. 60).

Q6+ AQs =W /(¢ - 1,), (142)

rie AQs — npeshilienne HHGUABTPALKOHHOIO pacxofa B mepHo; (f-+
+1£)} paGorsr GaccefiHa (0T Hauasna ¢HALTPONHKAA AOC HAuasa YHCTKH
6acceiina) mag cpefHuM pacxonoM Qs; W — obmuil 06beM BOAH, QHIIb-
Tpylonikiica u3 GacceliHa 3a 04HH QUABTPOLHKIL

pe

Mpencrasnag namenenne ypoHs Ak kag pes3yabTatT ABYKpaTHo#
sagaukn pacxofa AQs B Teuenue BpeMenn (f1+f3) B OTKauyKH pacxoia
Qs 3a nepuof #{3=T—i—1; nonyunm cJeiyomudl BHA oOwWe#t pacder-

HOM (OPMyasl RJIf ONPEefeJEHHS THAPABIHIECKOro CONPOTHBJCHHA Ro:

Ro = aRg (T 4 1*) — R (t5 + 1*) - Rg (") ~ R (#* —ty ~13),  (148)
rae a=AQ6/(Qs-+AQs).

B suipaxennu (143) Rs — ragpaniuyeckoe COMPOTHBICHHE HH(HIb«
TPANHOHHOTO GaccefiHa, yunTHBalOlle¢ HEYCTAHOBUBIIANCA XapakTep
GUABTPALEH H ONpefedseMoe mo Taba, 35 Ais BOKOPA3AENbHBIX COOPY-

JKEHUH.
®opmyna (143) cnpasennusa npu £* >t +1. Ecan *<fi+1y, B dop-
mydae (143) caepyer OTOPOCUTD HOCHEAHHIM YJIEH,
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PHc. 60, Cxema K pacuery AR

B cayuae, ecan pasMephl HH(HJIBTPANHOHHBIX COOPYXKeHHS MaJfel,

JAg NpUGIHKEHHOR OUEHKH BENHUUHL AR KHOUABTPANHOHHEE RAOWAN-
KH (KaHaJbl) CJIGAyeT 3aMeHATh HCTOYHHKAMH-CKBAXKMAHAMH, pacrojaraes
MBIMH B Cepejiie KaHala HaH B UeHTPe OaccefiHa.

Vanoxennad MeToAMKa pacuera BoZ03a00pDOB B CHCTEMax HCKYC-
CTBEHHOTI'O TOMOJHEHHS ¢ OTKPHITHMH HHQHUILTPRUHOHHEIMA COODYKEHHS-
MH ODUMEHUMA TaKXe AJA MOrJOWAIOMHUX K /IPEHaMKHO-NOTJIOWAIOUHX

ckBaXuH, [IpH onpejefleHHH BeJHMYHHBL AE, KoTOpast O0yCJIOBJAEHA cpel-
HEM pacxoZoM Qs 3aRpHITHX HHGUABTPANHMOHHEIX COOPYXKeHHH, Ccrefy-
eT NpUHHMATb 3HaueHHs Rg M Reo Kak nng Bono3zabopoB (cM. ra. 5),
TaK KaK B 9TOM ciiyyae Rs=R u Rso=R,.

11.33. OgzuuM H3 OCHOBHBIX TOKasarededl THAPOAHHAMHYECKON s¢h-
(ekTHBHOCTH paboTH BOR0386OPHEIX M MHQUIBTPALHOHHBIX COOPYKCHUHA
B cucteMax HMIIIIB sBagercs xoaddHUHEHT NOME3HONO AeHCTBHA HHDUIIbL-
TpaUUOHHBIX coopykenuit 1. [lapamerp v npexncrasager co6o# OTHOLICHAE
pacxofa BOAM, JOMOJHUTEJBHO HOCTYNalomell K BoLosabopy mpu pabore
HEQHALTPALHOHHBIX COODYXeHHH, K 0o0lleMy CpefiHeMY pacXody noJasa-
eMOfl Ha TONOJIHEHHe BOJEH, T. €.

n = Qor/C6>» (144)

rie (s — pacxol BOAL, MONOJHHTEJRHO INIpHUBJEKaeMbl BoJ03abopoM
B YCJAOBHAX MONOJIHEHHA.

Besnunna xosdduiuenTa v onpefeaseTci He TOMBKO NapaMeTpaMu
¥ pacnoJioxeHneM WHOUIBTPAUKMOHRHX COODYIKEHHH, HO Tak¥Ke THHOM
¥ DACHOJOXKEHUEM B0)103360pﬁhlx CKBAXMHH.

Kpome Toro, sddextrruocts HEQUABTPANUOHEHX COOpYXeHufl 3a<
BUCHT TaKXKe OT PeXHMa HX Kcmiyartanud. Kosdduuuent noJesnoro
AeficTBHs GaccefiHoB OKaspiBaeTcsi HamMOOJee BHICOKHM IPH PABHOMEPHOM
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HoCTYIeHny HHQHALTPAMUOHHOK BOALI B BOAOHOCHHY naacr. Hepaswo-
MepHOCTh HHQHABTpanHH H3 GacCelHOB NPHUBOZUT K CHHKeHHIO 3ddex-
tusHoet HWIIIIB (opu mocrosHHOM pacxoje BoL03aGOPHOTO COOpYIKe-
uus), Urobpl u3bexaTh STOro, NPH NPOSKTHPOBAHHH HHQUILTPALHOH-
HLIX COODYIKEHHH CAeAYET NPelLycMOTPETh BO3MOMKHOCTD PA3HOBPEMEHHOH
HX YHCTKH. YMEHBUIHTH BJHAHLEC HEDPABHOMepHOCTH paGOTH uRbHILTpa-
LLHOHHHIX COOpYKeHHH HA Benuuuny Ko3dhHIUEHTa IOJE3HOTO ACHCTBHA
Y] MOMXKHO TaKXKe, eC/H NPONROMKHTENLHOCTh (PUALTPOMHKNA, Xapaxrep
H3MEeHeHHA HHQPUIBTPAIHOHHOTO DacXofa INPH HCKYCCTBEHHOM MONOJIHE-
HHH H NepuHOAH UYMCTKM OaccefiHOB HA3HAYATL TAKUM 006pasoM, 4TOGH
HaHMEHbUINE NOBBILIEHHS YDOBHS IIPH HONOJHeHHH (epPHOAB! OCTAHOB-
Ki GaccefHOB) NPUXOAMJUCH HA NEPHOAH BHICOKOrO MOJOMXKEHNS OHITOBO-
ro YPOBHA TPYHTOBHIX BOZ (NepHOAH NaBOAKOB H HHTEHCHBHHIX OCaf-
KOB).

Npn ocymecTBnenun yKasaHHBIX MepONPHATHH LOMOJHHTENLHBIE KO-
JeGanust ypoBHs GyAyT Male 1m0 abCOMOTHOH BednyuHe M KO3 HUMEHT
NOJIe3HOr0 feficTBHS AOCTHT2eT MAKCHMAJLHOrO JJS JAHHOH CHCTEMB
HIITIB 3navenys, paBHOTo:

1 = Rg/Ry, (145)

rae Rg— mo-mpexHeMy THApaB/AYECKOE CONPOTHBJeHHe GaccedHa (cm.
TabJ. 35), Ry — raipapinueckoe COnpOTHBJAeHHE BoZo3abopa (cM. Fa. B).
Besnunpa xosdguuuenta v B cootHourenun (145) uaMensercs OT

uyas po enuwHmns [lpu 3madgeHusx 1), Gnu3KMX K HyJ0, uERdQUALTpANU-
OHHbe GacceliHnl He OKA3BIBAIOT CYLIECTBEHHOTO BJIHSHHSA Ha NPOHU3BOAHU~
TeJIBHOCTh BOAG3aGOPHOrG COOpYyKeHus., 3gateHns xe xoadouiuenta 1,
O/U3KHE K eAHHHLE, CBHACTENBCTBYIOT O BecbMa BHICOKOH 9¢deKTHBHOCTH
HEOWIBTPAUMONHHK coopyxenuil, IIpu sToM ciaeayer uMeTb B BUAY, 4TO
BROI B JelicTBHe WHGMHALTPAUHOHHEIX COODYXKEHHII NPHUBOAHT K nepepace
IpeleseHHI0 HCTOUHHKOB NHUTAHHA Bojosafopa. KoamuecTBo BOAH, mO-
crynatouiell B Boxo3zalop, HanpuMep, 3 OLITOBOrO NOTOKA HJAH U3 DeKH,
B pe3yaprarte QuiapTpauyd K3 OaccefHOB H APYIHX THNOB HHQUJIBTDALH-
OHHBIX COOPYKEHAR MONKET KaK YMeHbIIATBCS, TAK ¥ YBEJAHUHBATHCH,
no3ToMy KO03(DMHIHEHRT 1) HeJb3sd paccMaTPHBATL Kak IOKa3aTeNb HC-
1I0/1b30BAHUS TONbKO HH(HABTPANNOHHLX BOA. B Gosee moanoM Buige xo-
a¢puLNeHT NoJe3Horo AeHCTBUA MOXKET OHTb BHPAMKeEH CASAYIOIHM 06-
pasoM:

N = (2Q6 %= ZQe)/ s, (146)

rae o — Ko3(p(pHNYeHT HCNOAb30BAHHA HHOHILTPALHOHHBIX BOJ, INOXa-
3nBAOMUA JOJMI0 HCMOJb3YeMEX BOJ03a60pOM HHOUALTPALIMOHHHIX BOX;
3 Q. — ROJNHUECTBO BOAH U3 ECTCCTBEHHBIX HCTOUNHKOB IHTAHWUA, HMe-
ollee pasamdHBI 3HAK: OHO MOXKET BO3pacTaTh HJM YOHBATH NPH II0<
CTYyIJIeHAN HAGHABTPAlHOHRKX BOJ W H3MeHeHUH B CBASH C STHM YPOBHS
TIOA3EMHBIX BOA.

11.34. Kosddunuenr spderruBnoctn £ onpenenseT TrUAPOAUHAMH-

YeCKyl0 5QQeKTHBHOCTb MEPOHPHATHA N0 HCKYCCTBEHHOMY IIONIOJIHEHHIO
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NoZ3eMHLIX BOA HA YyuacTKe NPOEKTHDYeMoro Bofosabopa B nedom. Om
npeAcTaBager coGoii OTHOWeHHe pacxoja BOAH, AONOJHHTENLHO MNOCTY-
naoulell X BoJo3abopy npd paGoTe HHGHABTPAUHOHHBIX Gaccelinos Qss,
K ofiieMy pacxoly Boposabopa, T. €.

&= Qos/Qs- (147)

Yucnenno xoadduuuent sGhexTHBHOCTH MOXET GHTh OnPefeien Mo
caeaytomeft dopmyae:

&= Rg/(Rg—+ A) mm E—= 1 — (2nkmSyon/Qs Ro), (148)
rae A=2nkmSxon/Qs.

Kosdpdunuenr E, xagk u xosdhguuuent %, H3MeHseTcs OT Hyad, KO-
raa BiadgHMe HHOUALTPAUHOHBHHIX 6acceHHOB Ha NPOH3BOAUTEJNBHOCTb
BOJ03260pa HEBEJNKO, A0 €LHHUILBL

B mocneaneM ciayuae MepONPHATHA MO HCKYCCTBEBHOMY NONOJIHEHHIO
NOJIHOCTBIO 06ecneynBaloT BOAOOTGOP.

B ¢opmynax (148) nHe yuuTHBRIOTCH MNEpPHOJHYECKHEe KoJebaHH

ypoBHH A?z: T. €, 5TH COOTHOIIEHUA CIPABEJJHBHL IIPH OTHOCHTEJNbHO Ma-
JHX KojaeGaHHSX cpeJHell BeJNHYHHBI HCKYCCTBEHHOIO HHQUILTDALHOH-
HOro IHTaHMA.

11.35. TlpegsapuresibHble FHAAPOAHHAMHYCCKHE pacyeTHl CHCTEM
MIIIB u cpaBEHTeNbHAst OLEHKA PasHYHEIX BapHAHTOB BOA032GOPOB
B COOpDYXeHHH N[O HCKYCCTBEHHOMY NONOJHEHHIO NOA3EMHHIX BORA MO-
ryr ObiTh cHenaHbl 6e3 ydyera HepaBHOMepHOCTH paborkt uadHIbTpANH-
onrHMX GaccefinoB (r. e., npunuMas Ah=0), a Taxxe npesebperasa no-
npaBKaMH Ha (QUILTPAUMOHHHOE HECOBEPUIEHCTBO COOPYXeHHE H NOBepx-
HOCTHBIX BOJOTOKOB. DTH (DaKTOPH ROJKHBl YUUTLIBATECH HA HOCAERYIO-
HIAX CTaHAX DPACYETOB, YTOUHAIONIUX BHIODaHHEIE CXEMH BOZ03260pa
H HHOUJILTPALUOHHOTO COOPYIKERHUS.

B ra6n. 36 npuBojdrcss HEKOTOPHIE CXeMbl BOJ03a6OPOB B KOMI-
siekce ¢ HHOHWILTPALHOHHLIME COODYXKEHHAMH M COOTBRICTByIOLlue pac-
YeTHLIE 3aBHCHMOCTH I/ YHCJEHHOTO ONpeleseHHd THAPOAHHAMUYECKO=
ro KoabduinenTa nose3HOro AeHCTBHA 1) U I'MAPOAHHAMHUECKOro Kodd-
¢unuenta 3GQeKTHBHOCTH MOMOJHEHUA §. DTH 3aBHCHMOCTH MOTYT OHITh
HCIOJNB30BAHE AJf pacueTa AeGHTa BOJ03a60pa B YCAOBHAX HCKYCCTBEH«
HOro MONOJMHEHHA Q MJH DACXOZOB BOAH (g, MOJaBaeMOli HA MOMOJHE-
BHe Jag ofecnieuenus TpebyeMoro Aebuta BoLo3abopa, no dopmynam 118.

11.38. B cxeme 1 taba. 36 parorcsi BHIpaKeHUs JQJisl UHCJAECHHOTO OI-
peleneHna HmapaMeTpoB TuApojuHavinyeckoil sddexTusHocTM N U § Aaa
enyuass paGoTH JHHEHHOrO PSIla BORO3aGOPHHIX CKBAXKUH OTHOCHTENbLHO
60JIbII0H NPOTSIXKEHHOCTH BOMM3H HHOHABTPANHOHHOIO KaHaNa HAM CH<
€TeMB HHQUIBTPALHOHHBIX HaccefHOB TaKkxe 3HAYuTeNBHON AiuHbl. Kak
BpaHO U3 Tab6a. 36, BeauynHa Ko3(dOdHIHeHTa MOJE3HOTO HAeHfCTBHA 1

B paccMaTPHBAaeMoil CXeMe OnpejessieTcsi NapaMeTpPoM O, XapaKTepu3y-
IOHIEM OTHOCHTEJbHOE YAaJieHWe CKBaXKHH BoLosabopa Apyr OT Apyra,
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[Tpu GonbIIHX 3HAYEHHHAX STOTO Napamerpa (?s>2) HOMOMHEHHE TOMd«
3eMHBIX BOA HedQdeKTHBHO: GOJBIIAN YaCTh HHOUIALTPANHOHHHX BOJ He
HepexBaThIBAETCH CKBAXKHHAMH B0J03a60Pa M CTeKaeT B peKy WJIH BHI3bI-
BaeT CYyIIECTBEHHOE yMeHbUIeHHE Pacxoja U3 PeKM K BoXo3abopy.

11.37. B cxeme 2 raba. 36 paccMarpuBaercsi JeHCTBHe ONUHOYHOW
CKBaXKHHK BOJU3H KaHasja OrpaHvyeHHol Aauusl. IlpuselenHnie suecs
33aBHCHMOCTH MOTyT OBITh HCIOJB30BAHH AJA pacyeTa B3aHMOAEHCTBYIO-
IIHMX CKBaXKHH BOAM3H xaHana (Gacceiira), orpamuveHsoll anuas. Jdas
STOTO B IPHUBEIEHHEIX COOTHOHICHHSIX BMECTO BEJMUHHH 2Xg HeoOXO0AuMO
NOJCTABUTD

o, Oy
pnp=pgcop?‘ see pil A pnlli’ (149)

rae Dy, Pt.. Pi-— PACCTOSHHS OT SEPKATLHOTO OTOODAXKEHHS  OTHOCH-
TEJIbHO JIRHWH DeKH BCeX B3aUMONEHCTBYIOIHX CKBAYKHH [0 CKBamuH
€ HanGoJ/IbIIBM IIOHUKEHHEM YDOBHS

o1 =V (y — %)t (y; — o) » (150)
X, yz——Koopzmna'rm CKBAXHH,; Xg, Yo-— KOOPAHHATHL CKBaXHBRHBLI C MaKe«
CHMAaJILHHIM TORMIKEHHEM YDOBHS; ; — OTHOIIeHHe Jebuta f(-H CcKpa-
KHHH K CyMMapHOMY pacxXoly BOR03a6opa, a BMeCTO BeJHYHHABL 7y

o, O [£2 ooy
pzroorli... fti g rnfli, (]51)

Tn

TAe ri-— PAcCTOfIHHE OT CKBAXKHHH € HAUOOJLIUNM TMOHHKEHHEM YPOBHS
Z0 BCEeX OCTaJbBEIX CKBaXKHH,
11.38, Qopmyns naa ompeRedeHnsl KosdhduuuerToB 1 U § npu cos-

MéecTHOH paboTe JHHEHHOTO psiia BOL03aGOPHLIX CKBAXKHH M MHDHILTDA-
LMOHHOTO KaHana (GacceliHa) orpamuuyenHoft AMuHBl AaHw B Taba. 36
(cxema 3).

Ilpn uccnenoBaxnn KOO UIHENT NONEIHOTO AcHCTBHA HHOHIBTPA-
INHOHHOTO COOpYXeHHA H S(QOPEKTHBHOCTH NONOJHEHHS CleldyeT HMeTob
B BHAY, YTO B BBLIDAXKEHHAX A/ YKA3aHHHX KOd3OPUIUEHTOR MOJIKHHI
GriTh OACTABJEHB KOOPJAMHATH TOYKH B Npeflenax Bofo3abopa, uMeouelt
MakcHMaJbHOoe NOoHHXKeHHe ypoBHSA Ecau He yyHTHIBaTh sToro 06cTOA-
TeJNbCTRBA, TO pacdethl KOd((HIHEHTA 1] MOTYT NPHBECTH K OWIHOOYHOMY
pesyabTaty.

11.39. Pa6ota oznnouHOfl BOAO32GODHOH CKBAXKHHE BOJHM3H KPYro-
Bo#t {npsMoyropHO#) MHOHALTPAIHOHHON IJOWIANKH DaccMaTpHBaeTCs
B cxeme 4 taba. 36.

V3 npuBejeHHBIX COOTHOWIEHH{I BHAHO, UTO HanGOJee BBEIFOJHO pac-
nosiaraTbh BOJA03200DHYIO CKBAXHHY B CTBOPE, NPOXOJSIEM uepes cepe-
nuHy Oaccefina, nopmaJseHo K pexe (y=0). Oanako ¥ B 3T0M CJlydae H3-
34 MaJOCTH BEAHUYHHB! /o 3(PPEKTHBHOCTL IONOJHEHAsT OyneT HeBeJHka,
no3Tomy uesecooGpasHo 0T60p MON3EMHEIX BOA OCYMIECTBJATH BOHO3a-
60pOM B BHJe TPYnNbl CKRaXKHH, PacueT HX MOXKHO HPOBOAHMTb IO TeM
ke (opmysam 3aMeHOl B3aHMOJeHCTBYIOIIHX CKBAXKUH «OOJNBIIHM KO-
JIOALEM >,
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Ta6muua 36

3aBUCHMOCTH [J12 PacyeTa NOKasaTeJied THAPOAUHAMHUYECKOH

nl\/“; Cxema pacnonoXeHHs ShgeKkTHBHOCTH HOTIOARERHS i U § JTOTNOMEHTRAbHBIE JAHHBIC
n §
1> (3+5) x50 lg > (3+5) Lg,
- o -
& = D Ty =
X, Xg
1 § T'I -~ I ——— g = ‘_"]_:‘ — kmsnon
w l4+0oln (U/fo) 14- A4 A= ;g — pacxor
1 95 %o
YHDAALTPalM W3 KaHana Ha
eNUHUIY erO AJHHEL
1
n= [—5' pe E= {1 4 A/
4 4t km SKOH
9 9 2 2 = !
. y (Lg+%,)° + o + 15 +/[1 (Lg+%,)° -+ 55+ 15 Qs
n n ~
2 2, 42 2 2 2 —_x -
Lﬁ_xo) +y0+lﬁ (Lﬁ—x()) +y0+15 }9: Lﬁi all Y Yp= Z"D 5
—1 §)
- 2x - -
+ * (xo’ y) /in p 2 + 27* (xﬂ’yo)]} }6 = Lot % ;
0
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(Lg+x,)% + e
(1] 0
In + =114/ Y
Y Ls (Es—%)"+ 1 : * 7 (3o ) =7 (%00 20} —
2 7] p—} — _ —r - . !
S - :? 4"3”}“ P 4x, (L6+x0)2 L lé f (xo, yo) cM. . B
S In 2 { X /i In P + Q5 — CPemHHE pacxol BOILH
g o ES ) Ls"“‘xu) -+ 5 Ha TIONOJIHEHHE
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2 l *
X arcig +— in — + 2f* (x0,0)
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Puc. 61. Cxema &k mpuMepy pacuyera

75w\ 100M s
! &
by e M. §
w8
P pns ._+. —
S} F00m! §
5 / §
PE-KA —
Y
Q

HnduabTpanuonntle Gaccelinsl npAMoyronbHolt GOpMH AJA pacuera
NpHBOJATCA K KpyroBhiM O6acceffHaM DAaBHOBENHKOH NJIOWAJH, npuieM
IIpHBeASHHLI! pajuyc KPyrosoro accefina onpelelsiercs: caeayomuM o6-
pasom:

Reac =2V Ig bla . (152)

rze bg H ls — COOTBETCTBEHHO HOJIOBHHA MMPHHHE M JJIHHH NMPSMOYroOJibe
Horo Gacceina,
11.40. BsaumopmelicTeue BOZ033GOPHOTG pPsfla CKBAXKHH KOHETHOH

JJAHE M Kpyroso#l WHOUABTPaLHOHHON NJOLWIAfKM PACCMOTPEHO B CXeMe
5 rabn. 36. B npupeleRHBIX COOTHOWICHHAX NpeRmoJaraercs, 94T0 MaKcH-
Ma/bHOE NMOHHIKEHHe YPOBHA HaGJsiofaerTcsi B LEHTPe BOJ03aGODHOTO CO-
OpYyXeHud,

ITpunep pacvera, IpoerTapyercs JAMHCHHBE PAK CKBAXUH, Pacnono-
JKeHHBIX NapajiiesibHO PeKe Ha paccTofiHud Xo=400 M or Hee (puc, 61).
Hunna pana 2(=300 M, KOMMYeCTBO CKBAXKHH n==12, pamuyc CKBaxHH
70=0,2 M (ckBamuusl CoBepIlenHsie). BomonmposopuMmocTs miacta km=
=600 M%/cyr. MakcuManpHO NONyCTHMOe TOHHXKEHHe Ha Bojosalope
Sron=10 M, Tpebyemas npoH3BOAUTENBHOCTL BOAO3abopa 20 Tuic, M3/cyT.

Tlo oneiTHRIM HAHHEIM, CPEAHSAST CKOPOCTh HHGHMIBTPALUH NPH NOMOJ-
HEeHHM MomeT OHITh NPHHATA paBHol 1 M/cyT.

VuureBag 6AM30CThH NPOEKTHPYEMOro BOZ03abopa K peke, pacuer
NpoBOANTCS MO GopMyNaM CTaUMOHaPHOR QHABTPAIKH.

[Npexge Bcero ONpefeaHM NPOH3BOAHTEJNBHOCTE JIHHEHHOro pAfa
ckBaxun no gopmyae (15) Taba 21 (cm. ro. 5).

Ry = 1/2 1n [(4+4002 + 1502)/1502] - [(2-400)/150}[arctg( 150/(2-400)) 4
AH(1/12)in (150/(3,14-0,2-12))] =2,74.

TaxkuM ofpasom, pacxoj Bojozabopa Ges MONOJHEHHs COCTABHT

Q= (2-3,14-600-10)/2,74 = 13,8 Thec. M3/cyT.
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B cBA3M ¢ TeM, UTO NPOH3BOJHTENBHOCTH JAHHe{iHOro paga Oyner
HHKe 3aAaHHOH, HeOGXOIMMO NPELYCMOTPETh HCKYCCTBEHHOE HOMOJHE-
HHe 3amacoB nopsemuelx Boj., C 5Toit Hensbio HA paccrosiuuu 150 M oT
Bojo3abopa paclosioXHM Apa HHGHIBTPAUHOHHBIX Gaccefina pasmepoM
100X 150 M n mpousmeseM mpENBapHTENbEEN pacueT BEIUINHH HHQHIIDL-
TPanHOHHOTO pacxoja.

Ins ynpomenns pacdera HHGHILTpaLHOHHble GacceliHal mpAMO«
yrospHofi HOpPMbl IPHBEAEM K KPYroBHM Gaccefifam PaBHOREINKON N0«

manu
Rﬁac =2 '/ 50'25/3,14: 40 M,

Beqnunna Rg B cayuae paGore aByx GaccefinoB ompezensercd 1o
dopmyae (139) npu a;=a=1, u n=2, . e.
Rg = (1/2)Re, + (1/2)Rs, .
3Hauenns THAPABJHYECKHX CONPOTHBJCHHH Rﬁm HaXOAATCS NO dop+
myae (123) tabn. 35
R61,2 =In (Pﬁ/’ﬁ)-
B nannom cayuaae:

06 =V (575 4 400)2 - 752 = 980 m;

ro =V 1752 1752 = 190 .
Ipu atom
Rg=1n(980/190) = 1,64.
Kosdduuuent nonesoro mefictsus W Haxoaum ne dopmyne (145),
1=1,64/2,74=0,6.

Kosdduuuent ruapoannamuueckoll spdextneHocTn § MoxeT OHITDL

Ha#gen no dopmyae (148)
&E=1,64/(1,64 4+ 3,62) =0,31.

Otciona caepyer, uTo HHQUIALTPALMOHHANE COOpyXKenus Gyayt ofece
neYHBaTh NpUMEpHO '/; mebuta Bonosabopa.

Mo dopuyae (118) HaxomuM pacxoi cHpoft Boan Qs, KOTOPYIO Tpe~
6yerTcsa MojaTh Ha MOTIOJNHEHHE

Qg = (0,31/0,6) 20000 = 10,4 m®/cyr.

CaepoBatesbHO, pacxol H3 Kamxuoro Oaccefina cocrasur 5,2 THIC,
M3/cyT.

INpu ckopocT EHPHAbTpaHR Vumge=1 M/cyT HeoOxoauMasd M0~
mwazxbp HHORILTpALMOHHOrO Gaccefina

F =0,5/Vygup = 5200 M2,

T. €. NPHHATHIA pasmep Oacceiina 50X 100 M GyzeT npuMepHo yAOBJET-
BODATb TPeGyeMbIM YCJOBHSIM.
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12. KAYECTBO BOJIH

12.1. B x03Af#CTBCHHO-IUTHEBOM W NPOMBIL/IEHHOM BOXOCHaGKeHUH
ACIOAL3YIOTCST HpecHble NOA3eMHbIe BOAH (cyxof octaTox so 1000 mr/am?),
a TaxXKe COJOHOBaTble TOA3eMHHe BOJAw (cyxoft ocrarok 1000—
5000 mr/am3),

12.2, Has wesefi mpOM3BOACTBEHHOTO BOJOCHAOXKEeHHSA M OPOINEHHT
HCIIONb30BAHHE TIPECHBIX TOJA3EMHLIX BOJ JAOCIYCKAETCA C DaapelleHun
OpraHoB HO PEeryJHpPOBAaHHIO HCHOJIB30BAHHA H OXPAHE BOJ TOJBKO B paii-
OHaX, TJe OTCYTCTBYIOT HEOOXOAHMEIE MOBEPXHOCTHLEIE BOAHBIE KCTOYHHKH
H ¥MEIOTCsl 3anachl MOJ3eMHBIX BOJ NHTbEBOTO KAauecTBa B KOJHUYECTBE,
JLOCTaTOYHOM IJfl YAOBJETBOPeHHS NOTPeGHOCTH B XO3SHCTBEHHO-ITHTHEBOR
BOJe.

TpeGoBanusg K KaueCTBy NOA3EMHBIX BOJ A/ HPOH3BOJACTBEHHOrO
BOJOCHa0XKEHHA H OpPOHIeHHs YCTAHAB/JAHBAIOTCA BOXONOTPeC/ISIONITMA
WJIH NPOEKTHHIMH OPraHH3aNHAMH JJS KaKJAOr0 KOHKPETHOrO cJyuasd
¢ yueToM creundunyeckux ocOOeHHOCTEH HCIOOAL30BAHMA BOA IO EAlHO-
MY Ha3HZUEHHIO,

12.3. Ina neselt x03sfiCTBEHHO-IIHTHEBOTO BOKOCHAGXEHUA HCIIOJb-
3YIOTCS TIpecHble NOJ3eMHEE BOAL, B OTAGJBHHX CAyYasx A0NNYCKaeTcHd
UCHOJb30BAHHE NOA3EMHEIX BOJ ¢ CYXHM octaTkoM Ao 1500 Mr/amé,

TpeGoBanusg K KauecTBY HHUTBEBOR HOZ3eMHOH BOJZEBI, NOAABAaeMOH
LeHTPaJJH30BAHHBIMH XO39HCTBEHHO-IIUTBHEBLIMH CHCTEMAMH BOJOCHaGXKe-
HUA, a4 TAaKXKe HCNOJb3yeMOll OLHOBPEMEHHO HJs NHTHEBHX, XO3AHCTBEH-
HbIX, TeXHHUYECKHX H KOMMYHAJbHO-GBITOBHIX LieseH, persaMeHTHPYIOTCH
I'OCT 2874—82.

B caydae HeCOOTBETCTBHS KavueCTBa IOA3eMHOH BOJABL TpeGOBaHHAM
T'OCT 2874—82 momxubl GBITh NPHMEHEHE! MEPONPHATHA MO YAYULICHHIO
ee xayecrBa corgacHo CHull 2.04.02—84 (ymardende, o6eske/esnBanue,
o6e3sapakuBaHue, obechTopHBaHHe U IP.).

12.4, KauecTBO BOZAB X03SIHCTBeHHO-IKTHEBOTO HA3HAYEHHA MOJIKHO
YIOBJETBOPATL THTHEHUUECKHM HOpMaM, mpelycMaTpuBaiomuM Oesonac-
HOCTh BOABl B SHHAEMHYECKOM OTHOIUEHHY, GE3BPeAHOCTh XHMUYCCKOIO
cocTaBa H GJarompHATHHE OpraHosenTHueckue cBoiicTBa. COOTBETCTBEH-
HO 3TOMY FOCY/JApCTBeHHHIM CTAHA2PTOM VCTAHOBJEHE CACAYIOL(HE HO-
Ka3aTeJM KauecTBA BOJAbI; MHKDOGHOJOTHUecKMe, COAepKaHHe TOKCHAeC-
Ki{X XHMHYeCKUX BelllecTB; OPraHOJeNTHYeCKHUe.

i2.6, Desonacsas B 3MHIEMHYeCKOM OTHOLIEHHH BOJA He JHOJKHA
conepxaTh 60Je3HETBOPHEX GaxTepuiit u BupycoB. OGBYHO HCMOMB3YIOTCH
KOCBEHHBIE MHKPOOHOJOTHUeCKHe 1OKasaTenad Oe3BPEIHOCTH BOJAH, Xa-
paKkTepusylomue crenenh OOIIEro 3arpfA3HeHHS BOAB MHKPOOPraHH3Ma-
MU H COJepHaHHe MUKPOODPraHHM3MOB TIPYINEl KHuieyHo# najouxu, OG-
liee YHCJIO MHKpceopranunaMoB B 1 cM3 Hepa36aBjeHHON BOLBI HE JOJIK-
Ho npesbiwath 100; KOJHY4eCTBO MHKPOODIraHH3MOB FPYINb KHUIETHOH
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NaJOUKH HE AOMIKHO TPeBhIaTh 3 B 1 AM® Boam («konu-umaekes <3 win
«KOJIH-THTDP» He Menee 333).

B OTZEJIBHBIX CJYyYasiX, KOrZa HMEKTCHS ONaceHHH 5aKTepHaJIBHOl"O
3aTPSI3HEHHA NMOA3EMHBIX BOJ, KPOME YKa3aHHHIX BHIE KCCBEHHHIX MHK-
pOOHONOrHIECKHX TNOKa3aTesell ONpefensiloT AONMOJHHTENLHO COZEpKa-
HHe GOJe3HeTBOPHHIX OakTepHH, KUIUGUHHX BHPYCOB, SINN, I'eJIhMHHTOB.

12.6. TokcuyecKHe XHMHYECKHE BEILECTBA M BellleCTBA, YXyALIAlONHe
OpraHoOJIeNTHYECKHEe CBOHCTBA BOAB (3anaxX, NPUBKYC, UBETHOCTB), BCTPR«
qalTCs B NPHPOAEHIX TOJ3EMHBIX BOJAX, HO, KpOMe& TOTO, MOTYT MOS-
BUTbCA B BOAC PR 00pafoTKe ee peareHTaMu WIH MOTYT HOCTYmHTH B BO-
JIOHOCHBIR TOPH3OHT B pe3yJbTaTe 3arpsA3HEHHS CTOYHHIMH BOJAMH H OT«
X0JaMH.

12.7, IonyCTHMHeE KOHHNEHTPANMM TOKCHUECKMX XHMHYECKHX Be-
I1eCTB, TPEUMYIIECTBEHHO BCTPEYAIOUIMXCA B IPHPOKHEIX BOXAX HJIH AO-
6apinseMBEIX K BOZe B nponecce ee o6paGoTRH, HE HOJKHH IIPEBHIIATE
HOPMaTHBOB, NPHBEJICHHLIX B Ta6a. 37. PannoakTusnne BelllecTBa B MATh

TaGauuna 37
XuMuueCKHEe BEIecTBa ﬂ°"(¥$‘g‘g§,’;e‘,‘?“§{f7;§§“""

Amomnnui ocrarounsfi (Al3+) 0,5
Bepusmuii (Be2t) 0,0002
MomutGnen (Mot 0,25
Murumbag (As®t; AsSt) 0,05
Hurparst (o NOF ) 45
TomaakpunaMua, ocTaTOIHHIA 2
Cauneny (Pb2+) 0,03
Cenen {Sett) 0,01
Crpounuit (Sr2+) 7
®rop (F~), And KIUMATHYECKAX PaliOHOB

1ull 1,5

IT1 152

v 0,7

MIprMeuanue Kaumathnueckue paitoHb NPUHHMAIOTCH B COQTBET-
ersun co CHull

€BOH BOJle HOPMEPYIOTCA B COOTBETCTBHM C HOPMaMH DajualuOHHOR Ges-
onacsoctn HPB-76.

12.8. HonycruMele KOHUEHTPANHY XHMHUYECKHX BEIIECTB, BJIHAIOUINX
Ha OpraHoOJeNTHYeCKHe CBOHCTBA BOJAH, He AOJ/IKHBEL IPeBHINATL HOpMa-
THBOB, NPHBEIEHHBIX B TadJ. 38.

B oThenpHHIX Cayuasx AJsd BOAONPOBOJOB, NOZAIOIIHX BOZY 6e3
cnenuaabHofl 06pabOTKY, NO COrNIACOBAHMIO ¢ OPraHAMH CAHHTADHO-2MH-
JeMHOJIOTHYECKOH CAYKOB AONYCKAETCA YBEJHYeHHEe COAePIKAHHAsA CyXOro
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TaG6apuna 38

JonycTtu- Homyciu-
MEI¢ KOH- Mble KOH-
XuMuTecKre BelyecTBa “e(“,fcp 23{*” Xumugeckue BelecTsa [‘eg,?%[étm
see), Jiee),
Mr/ am? wr/ams
Cyxoft ocTatox 1600 Hrak (Znt) 5
Knopugsr (Ci-) 350 TlonudochaTsl  ocTaTou- 3,5

Cyapdatet (SO57) 500 upe (PO ST

JKeneso (Fe?+; Fe3t)| 0,3 O6mas KecTKOCTh, 7

Mapraweny (Mn2+) 0,1 Mr+9KB/am?

Meap (Cu2t) 1 B}?AOPORHLII':I noxasareanp {or 6 50 9
pH

ocratka zo 1,6 r/am®, obmefi ¥ecTkocTH — x0 10 Mr-sxB/AM3, Kedeza—
nio 1 mr/amd, mapransa — go 0,5 mr/amd.

12.9. Kpome cofep:KaHHS XMMHYECKHX BEILECTB, yKasaHHHX B Talu.
37, 38, o6sa3aTe/bHOMY ONpeNENIEHHIO HPH OUEHKE KadecTBA MOJA3EMHBIX
BOJ NOAJe’KAaT MOKa3aTeNH OPraHojenTHUeckKHX cBoficrs, TpeGopanus no
OpragoJielITHYECKHM NOKa3aTelsM ykazaHe! B Tabi, 38a.

TaG6auma 38a

JonycTu- HonycTi-
Mble HOD- Mbie HOP <«
IToxkazaTenn Mbi, He IToxasarens Mbl, HE
Gonee GoJiee
3anmax npu  20°C u npu 2 Mpuskyc npu 20 °C, 2
NOJOTPEBaHKMN BOXLl A0 6211l
60 °C, Gamnnst IIseTHOCTD, Tpan 20
Myryocts, Mr/am® 1,6

B orZenpHHIX CAy4aAX IO COIVIZCOBAHHIO € OPraHaMH CaHHTAPHO+
BNUAEMHONOTHYECKOH CayXOB RONYCKAeTCHA YBEJHUCHHE IBETHOCTH BOJH
o 35 °, MyTHOCTH (B NaBOJXKOBBLIA mepuon) 1o 2 mr/mms,

12.10. B pafionax, rie HMeeTcsl OMACHOCTL 3arpA3HEHUs NMOXIEMHBIX
BOZ, B MX COCTaBE, /IOMOJHHTENALHO K YKA3aHHLIM Bblle BemiecTBaM (CM,
nn 12.7, 12 8), He06XOAHMO ONpENENATh CIENUDHISCKHE XHMHUECKHE Ba<
IEeCTBA, XapaKTepHbie AJAS TEXHONOTHYECKHX H CTOYHBIX BOJ IPOMEIIs
JIeHHBIX NPEANDUATHH, a TaKXKe BeINECTBA, BXOJAIIHE B COCTAR 3arpn3e
HEeHHBIX INOBePXHOCTHHIX M XO3SHCTBEHHO-OLITOBBIX CTOUHLIX BOK, CEJibe
CKOXO03AHCTBeHHLIX yAOOpeHHull, ARoXuMMEKaTos ¥ T. n. Komumenrpauuu
B BOJE XHMHYECKHX BEllecTB, He YRA3aHHLIX B Ta6M 37 u 38, He ROJKHH
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TaGnuua 39

HMHTHDYIO- ¢
Ne p.m. Bemecrsa XpMHYECKHE lﬂﬂﬁ npg’!ﬂa“ MIE/I}xﬁ; ong(g:occ'ru
BpeAHOCTH
1 2 3 4 5
I | Ammuak (mo asor oc. 2 3
2 | Anuaun ( Z C.T. 0,1 2
3 1} Bapuit (Bat) cT. 0,1 2
4 | Bena(a)nupen CT. 0,000005 L
5 | Bensun 0.1, 0,1 3
6 | Benson CT. 0,5 2
7 | Bop C.T, 0,5 2
8 | Bpom cT. 0,2 2
9 | Banaguit (V5+) CcT. 0,1 3
10 | Buemyr (BiS+) C.T, 0,1 2
11 | Boasdpam (W6+) CT. 0,05 2
12 | Tuapasun C.T. 0,01 2
13 | oAt c.T. 0,1 2
14 | Kapmuit (Cd2+) C.T. 0,001 2
15 | Kap6odoc 0. 0,05 4
Kepocun:
16 TeXHHIECKHA 0.1 0,01 4
17 TPaKTOPHBIH 0.1, 0,01 4
18 OKMCEHHBI 0.1, 0,01 4
19 OCBETHTEbHHIR 0.1 0,05 4
20 cyab(upoBaHHbif 0.0 0,1 4
21 | KoBaast (Co?t) C.T. 0,1 2
22 | Kpemuuit CT, 1 2
23 | Jlurni CT. 0,03 2
24 | Hekanb 0.1 0,5 3
Hedre:
25 MHOTOCEepHHCTAs 0.1 0,1 4
26 npodas 0.7 0,3 4
27 | Hukenn .1, 0,1 3
28 | Hutpurst (no NOy) C.T. 3,3 2
29 | Mupunun C.T. 0,2 2
30 | Ponannaw C.T. 0,! 2
31 | Pryms (Hg?®*) (ana neopra- C.T. 0,0005 I
HHYECKHX COR/HHEHHH)
32 | Cepun o.n, 0,1 4
33 | Cyapduan oc. Oreyrer- 3
BHE
34 | Cypsma (Sb+) e, 0,05 2
35 | TeTpa’THI0/0BO e, 0,0002 1
36 | TerpasTuaceurell C.T. Orcyrer- 1
BHE
37 | Tuodoc 0.7, 0,003 4
38 | ®enom** 0.1, 0,001 4
QaoTOpeareHThit
39 UpP-70 0.41. Oreyrer- 4
BHE
40 AAP-1 0.1, 0,001 4
41 AAP-2 0.JL. 0,005 4
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I podorsmenue raba. 89

JlaMmur 0~
Ne ., BemtecrBa XuUMUUeCKHe wuit n;x?a)gxax M?ﬁ}ﬁi on§§§§§T“

BpefHoCcTH?

1 2 3 4 5

42 | ®eppounanugn T, 1,25 2

43 | @ocdop snemeHTapHEIN C.T. 0,0001 1

44 | Xpom (Crb+) 0.1 0,05 3

45 | Xpom (Cr3+) 0.1, 0,5 3

* ¢, T. — CaHUTapHO-TOKCHKOJOTHYECKES, 0. JI. — OPraHOJENTHIECKH],
0. C,— OOLIecaHNTapPHH.

** TIIK B pasmepe 0,001 yunTeBaeTc MPH NPUMEHEHHH XJ10pa JAf
o0e33apakHBAaHAS BOJB; B HHBIX CHAy9asiX [JOMYyCKaeTCsi COAEpIKaHHE
CYMMH JIeTy4HuX (heHOJOB B BOJe B KOHUentpauuH 0,1 mr/ams.

HPEBHRINATE NPEfebuo AoMycTUMHIX Rouuentpanmit (ITOK), yreepxaen-
Huix Muuncrepereom supasooxpadenns CCCP ans BoALl BOJOEMOB XO-
3AHCTBEHHO-IIHTBEBOTO M KYJILTYPHO-GHITOBOTO BOJAONOML30BAHKS 1O Opra-
HOJIEITHYECKOMY M CAHHTAPHO-TOKCHKOJOTHUECKOMY INPH3HAKy, a 12K-
e HOpPM pajuanuonsc# Gesomacwoctn HPB-76.

Tepeuenn 3wauenuit 1K » waaccel onmacHOCTH BeuiecTB NpPHBe-
IeHnl B HIOKyMeHTe «[IpenensHo momyctuMiue xoHnenrpaunu (IIAK)
y ODHEHTHpOBOYHHe Oesomacubie yposuuM BosgeiicTemsa (OBYB) Bpes-
HBIX BEIIECTB B BOJAE BOAHBIX OOGBEKTOB X03AHCTBEHHO-NUTHEBOTO H KYJb-
TYPHO-GHITOBOTO BOJAOMONL30BaHUs». Kiace omacHocTH BemecTsa ydu-
TLIBAGTCH NPH H3YYEHHH XHMHYECKOrO COCTaBA NOL3EMHEHIX BOXL AJA BH-
fiopa KOMIOHEHTOB-HHAHKATOPOB 3a[paA3HeHHs BoAu. Ilpm obHapyKeHHH
B BOJle HECKOJbKUX XEMHUSCKHX BemecTB 1—2 Kiacca ¢ OAHMHAKOBHIM JH-
MUTHDYIOUIEM NPH3HaKOM BpeAHOCTH (CAHHTAPHO-TOKCHKOJIOTHYECKHH,
OpraHONeNnTHIeCKHA) CYMMa OTHOMIERH) OGHApPYMKeHHBIX KOHLEHTpauuit
B sole k ux IIJIK ne nonxna 6uth Goaee 1,

12.11. Ilpenesspo AomycTHMEIE KOHICRTP2IHH HEKOTOPHIX HauboJee
5aCTO BCTPEYAIOMIHXCH XHMHUECKHX BelIeCTB, CBA3AHHLIX € JIPOMBILIGSHS
BblM, CEJIbCKOXO3ANCTBEHHHIM H XO3SHCTBEHHO-OBITOBHIM  3arpA3HEHUEM,
npuseZers B taba. 39.

12.12, Tpebosanus K KauecTBY NOA3EMHHIX BOX #a CTaAHH BhIGopa
HCTOYHHKA BOJOCHAGxeRus onpenesenst mo TOCT 2761—84.

OnnoBpemenHo c TtpeGoBaHHeM OGJAarONPHATHOR CAHUTADHOH OLEHKH
ycsioBull 3aierdHus M GOpPMHPOBAHHA NMOJ3EMHHIX BOJ, MeCTa pasMelse-
8251 BOR03a6OPHBIX COOPYKEHHA HeoGXOAUMO, YTOGH CyXOof OcTaTOK GBI
ae Gonee 1—1,5 r/AM3, KOHIEGHTpaUUS XJOPHAOB — He Gojee 350 Mr/am?,
KoHleHTpauusa cynapdharos — He Gosee 500 mr/amd; o6mias KeCTKOCTS
Be GoJee 7 Mr-skB/AmM3? (IO COrJIacOBAHHMIO ¢ OpPTaHAMH CaHHTAPHO-IIH-
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BEeMHOJIOTHIECKOR cJay:KGbl AomycKaercst Ko 10 mr-sxs/am3). OcranbHbe
TpefyeMble MOKA3aTeJM COCTABA BOALI M KOHLEHTPAIMH XHMHIECKHX Be-
MeCTB yKa3aHw B Ta6u. 40; KOHIEHTPAIMH XUMHUYECKHX BeI{eCTB — MPO-

TaG6auma 40

TMoxagaTenb KayecTBa BO kbl
no KJgaccam
TToxasaTenb
: R
MytHocTs, Mr/amM®, He Gonee 1,5 1,5 10,0
IIseTHOCTD, TPaJyCH, He 60see 20 20 50
BonopoAHuifi noxasaTess, pH 6—9 6—9 6—9
Xenezo (Fe), mr/om?3, e Goaee 0,3 10 20
Mapranen (Mn), mr/oM%, ne Gosiee 0,1 1 2
Ceposogopon (HyS), mr/av®, ne Gonee Orcyret- 3 10
BHe
®rop (F), mr/am®, ne Gonee 1,5— 1,5— 5
0,7* 0,7%
OxucnseMoCTh nepMaHraHaTHasl, 2 5 15
mrOy/am3, He Godee
Yycno GaxkTepu#i Tpynnbi  KHUIEYHBIX 3 100 1000
nanouex (BI'KIT) B 1 nm®, ne Gosee

* B 3aBHCHMOCTH OT KJIMMATHYECKOI'O pafoHa,

MHIUNEHHLIX H CeJbCKOXO3SIHCTBEHHBIX 3aTrps3HHTENeH BOAH — HE XOJ-
JXHE NPeBEINATH NPeAeJbHO AONYCTHMEIE KOHIEHTPAIHA AJst BOAH XO-
BAICTBEHHO-TIHTHEBOTO M KYJBTYPHO-OHTOBOIO BOAONONB30BAHHSA, 4 TaK-
*e Hopmel HPB-76.

B rada. 40 x 1 xiaccy OTHeCeHB BOZBl, KaueCTBO KOTODHIX IO BCeM
noxasareqaaM yaoBraersopsier Tpefosanmam I'OCT 2874—82; ko 2 knac-
Gy — BO/H, KAYECTBO KOTOPHIX MO OTHAEJbHBLIM TOKA3aTeasdM HMEeT OT-
knoneHus ot tpeGopamuli TOCT 2874—82; oHn MOryr OBITH YCTpaHEHH
aspupoBanueM, OQUIbTpOBanueM, obe3zapaxiHpaHHeM; IS BOAL 3-ro
riacca AAS JoBeflenusi KauecTBa BOAHW o TpeGoBamuii TOCT 2874—82
HEOGXOLHME], KpPOME BHILIEYNOMSHYTHX MeToJ0oB 06paboTKH, ONOJHH-
TeNhHBIE MeTOAH — (HABTPOBAHHE € IPeABADHTE/BELEIM OTCTAaHBANHEM,
HCIOJb30BaHde peareHToB H AP, ECIH KayecTBO MOA3EMHHX BOJ BBIXO-
ZuT 32 mpeaens HopM Tabu, 40 (coseHble BOAB!, BOALL ¢ BEICOKHM COAEp-
®KapueM $TOPa ¥ T. 1.), NOA3EMHBIE BOAB MOTYT OHITh HCIOJL30BAHH! 10
COTJIACOBAHMIO C OPTaHAMI CaHHTAPHO-3MHIEMHOJOTHUSCKOR CayKGH
IpY HAJIAYUKM METOJOB 0OpabOTKY, HAXEKHOCTb KOTOPHIX NOATBEpKACHA
Crie[HANbHLIMH TEXHOJOTHIGCKHMHM H THrHEHHYECKHMH HCCJeJOBaHUSIMHA,

12.13. KavecTBo BOZH B BOZ03200pax CHCTEM HCKYCCTBEHHOTO II0-
FONHEHHA 3aMacoB MOA3EMHEIX BOJ 3aBHCHT OT COCTaBa M CBOHCTB «CHI-
pofi» BOJE HCTOYHHKA IIOMOJHCHHA H NOA3EMHBIX BOJL («eCTeCcTBEeHHOH»

NOZ3eMHOH BOJHI),
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B oTAENBHOCTH KAYeCTBO «CHIpOf» M «eCTECTBEHHOH® MOA3EMHOH BO-
OB 1O COCTaBY M CBOHCTB&M MOXKeT OTJHuaThes OT TpeGopanufi I'OCT
2874—82, no npu 0023aTeJbHOM YCJOBHH, YTO IOCJAE HX MOJHOIO HJIH
YaCTHYHOTO CMEWIGHUS B BOJAOHOCHOM IJacTe M BOL03aGOPHOM COOpPYIKe-
HHH, @ TaKxKe B pe3y/jbraTe HpolleccOB (H3HKO-XHMHUECKOTO B3aHMO-
IEHCTBHS «ChIPOf» BOJH ¢ MOJ3EMHEIMH BOJAMH H HOPOJAMH SKCIJIyas
THPYeMOTO BOAOHOCHOTO IOPH30HTa OTGMpaeMas BoAa AJSA NMOJAYH MO«
Tpebutent> npuoGperaeT KauecTBa, OoTBeyawinue TpeGopamusm I'OCTa.

Ecau 2T0 He A0OCTATaeTCHd, NOJNKHA BHIIOJHATLCS COOTBETCTBYIOUIAA
OUHCTKA <CHIPOH» BOAM (ZO moxaun ee Ha HHGHIBTPAIHIO) HJH MHOC/]e-
AyIONLas OYHCTKA CMELIaHHOW BOJH IIOCJe OTKAaykKH ee H3 Bogosafopa
(nepex monauelt norpebuTenio). MeToAnl NMPOU3BOACTBA OYHCTKM BOJALI
ykasanet 8 CHull 2.04.02—84.

12.14. TIpu pasBejike NON3EMHBIX BOX OTGOD NpOG A/A M3YYEHHA Ka«
4ecTBa BOJAB! BBHINOJIHAETCA H3 PA3BEAOUHEIX ¥ SKCIAYATALHOHHHIX CKBa-
JKHH IIpU IDPOBCACHHE H3 HHX OTKAYeK, IPH Ha6ﬂ}0ﬂ€HHﬂX 38 peXHMOM
NO/I3eMHBIX BOJ, HAMEUEHHOTO K HCIIOJL30BAHMIO H CMEXKHHIX C HHM BOZXO-
HOCHBIX TOpH30HTOB. Ot100p npol BHIOJHSAETCA TaKkKe H3 BCeX HCTOY-
HUKOB, NOBEPXHOCTHBHIX BOAOTOKOB M BOJOEMOB, APEHANHKEIX COOPYXKe-
HHH, FOPHBIX BHIPAGOTOK, WAaXTHOTO BOXOOTAMBA H APYIHX BOKHHX 00D-
€KTOB, HAXOJAHIMXCA B 30HE BJHSHUSA BOZo3abopa.

Yacrora, KOJIMIECTBO H MeTOAHl OTGopa npol BOAH, KOJIMIECTBO H BH<
I'bl UaJH30B YCTAHABJHBAIOTCS B 32BHCHMOCTH OT THAPOTeO0JIOTHYECKHX,
TUAPOXHMHYECKHX, CAHHTAPHHX YCJIOBHIH yyacTKa C YUETOM Le/eBOro Ha-
slayeH#a NoAseMHHX BoJ B cooTBerctBHH ¢ I'OCT 18963--73%, a Takxke
TOCT 2874—82 u tpe6oBanHaAMY BOAOMOTPESHTENT K KauecTBY BOAH
JLJis1 IPOH3BOACTBEHHOr0 BOJOCHAGXeHus,

12.15. Ilpn Hajguuud B NOA3EMHBIX BOJAX NOBHIUEHHON KOHIICHTPA-
1R KeJesa AJs Beifopa Merofa o6e3Kesne3dBaBHs BOALl NPH aBAJH3AX
HCOOXORMMO OGpATHTE BHHMaHHe Ha CJeAYIOHIHEe MOKagsaTeNH: CoAepxa-
pue xenesa (oOLIEro U B TOM UHCHAe ABYXBAJCHTHOTO); COMepKauue ce-
POBOAOPOAA, CBOGOAHOR YyrseKmcnoTs; PH BOAM; IIEOYHOCTH BOZHI
flepMaHTaHATHYIO OKucaseMocth, Jsig obocHoBaHHA BrIGOpa Merona yaa-
JnelHs M3 BONH MapraHia CyWeCTBeHHOE 3HAYEHHE MMEIOT Caedyloniue
nmoxasaTeNH: COJAepKauMe Mapranma, cyangaros, GHrapGomatoB, pH
BOLH.

12.16. Ilpn npoeKTHPOBaHMH BOX03a60POB NOA3EMHHX BOJ HeoGXo-
JUIMO OPHEHTHPOBATHECA He TOJLKO Ha TIOKA3aTeNH KadecTBa BOJHI, Onpe-
LclleHHbIe HAa yYacTEe BoAo3abopa B MepHOX H3HCKaHHM, HO U Ha JaHHLIE
OporHO3a BO3MOXKHOTO H3MEHeHHS KauecTBa BOJABl BO BPEMEHH, TAK Kax
B YCTOBHAX SKCIIyaTalluH Bojo3abopa Hepefxo rabuQuaercs yxyxlie-
riie cocrasa oTéupaemoit BoAsl. DT0 0COOEHHHO BAXKHO A pafiOHOB ¢ He-
CSHOPOZHHM XHUMHYECKHM COCTaBOM NON3EMHHX BOZA, a TaKkKe AJA pafi
OHDB, TA¢ HanfoJiee BEPOSATHO 3ArPAIHCHNE MOA3EMHBIX BOJ, (HMHTEHCHB-
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HO HCHOMbL3YEMEHE IycTO3ace/]eHHble TNPOMBIIJEHHBIE H CeJAbCKOXO3AHCT-
BEHHEIE TEPPHTOPUH).

IIpormoa kauecTBa BOJBI BO BPEMEHE HEOGXOZHM JAJs ONpejeseHHust
DALHOHANLHOIO PEXHMa SKCIIyaTalldn H CPoKa JHeficTBus Boxo3adopa,
4 TaKKe pasMepoB 30H CaHNTADHOH OXpaHH.

12.17. Tlporno3 KauecTBa TOJA3EMHHIX BOJ BHIIOJNHAETCH Ha OCHOBE
3aK0HOMepHOCTell JBHXEHHS PACTBOPEHHBIX H SMYJBIUPOBAHNULIX BEIIECTB
B BOJOHOCHBHIX IJIACTax, KOTOPHIE CAeAYIOT H3 PacCMOTPeHHA TEOPHH MHUT-
pauuu. Onpegengiollee BAHAHHE Ha CKOPOCTB U AaJbHOCTB PAClpoCTpa-
HeHHsl 3arps3HEHHH HMeeT HeNOCPeJCTBEHHHH NepeHoc 3arpsA3HSIOUIUNX
BEIEeCTB (GUALTPALNOHHBIM IOTOKOM; KPOME TOTO, CKA3HBAETCH BJHUSIHHE
KOHBEKTHBHOH AHCHEpCHH, COPOUHH H ADPYrHX (PU3HKO-XUMHYECKHX INPO-
LleCCOB, AJS KOJMYECTBEHHOH OLEHKH KOTOPHIX HEOGXOZHMHI COOTBETCT-
BYIOIIHE SKCNepPHMeHTalbHbe AaHHbIe.

Ilpn npuGauKeHHOM NPOTHO3e KaduecTBa MOA3EMHLIX BOJA HCXOLMAT,
BO-IIEPBHX, H3 MNPeANOCHLIKH O NpeobaaiaioiueM IIOPUIHEBOM XapakTepe
BBEITECHEHHS MPHPOJAHBIX NOA3EMHHX BOJA 3arpA3HEHHHIMH BOAAMH, MOCTY-
NAOUEMA HA TOM HJAH HAOM y4acTKe B BOJLOHOCHHIH TOPH3OHT; BO-BTO-
PHIX, VYMTHIBAETCS CMeilleHHe MOZ3EMHHIX BOJ PAasJHYHOro cOCTaBa, IIO-
CTYNAOIHX B BOAOHOCHBIA TI'OPH30HT H3 OTAC/NBHBIX HCTOYHHKOB IHTa-
HHSI KaK B €CTECTBEHHHIX YCAOBHSX, TAaK H NpH ACHCTBHH B0J03260pOB,
GUABTPALNY B3 HAKONHTENEH CTOYHHX BOX H T. 4.

B pesyabraTe Nmpornosa AOKHBL OBITH ONPEREJeHbl: BPeMs fy MpPo-
JABHIKEHHA 3arpgaHeHufl K B0J03a60pYy OT Y4acTKa HX IOCTYIJIEHHS B ro-
PH30HT; KOHLEHTPALHUA 3arps3HsIOUINX BelecTB B BojosaGope Cs [as
NpOCTHIX ¢xeM QUIBTPALHOHHLIX NOTOKOB 3HaueHHR Iy m Cy Moryr Guith
onpezesieHH aHAJRTHUECKHMH DacyeTaMH; 4YacTh H3 HHX NPHBEAEHa HHU-
XKe NpH «BHYTPEHHHX» HCTOUHHKAX 3aTpJA3HEHHS, HAXORAUMUXCSA B H30JH-
POBAHHOM IJlacTe, a4 TaKXKe IPH «BHEUIHUX» HMCTOYHHKAX 3arps3HeHHs
(mepeToX 3arpssHeHHBIX BOJ B SKCHJAYaTHDYEMBIl TFOPH3OHT H3 CMEX-
HOTO IO paspe3y TOPH3OHTA),

B ogHOMEpHOM ILIOCKOHapaJielbHOM IIOTOKE MOA3eMHHIX BOJ B BO<
LIOHOCHOM TOPH30HTE, H30JHPOBAHHOM HENPOHHIAEMBIMH KpOBJefi H No-
JIOIIBO#, BpeMsl ABUKeHUs 3arpsA3HeHHH No 1ojoce TOKa HAa yJacTKe AJH-
HO#t L onmpexnensercs no 3aBUCHMOCTH

Iy =mnL/qe, (153)

rie M — MOIZHOCTb TOPH3OHTA, M; M — &KTHBHAS MOPHUCTOCTb; §e — IIO-
FOHHHIH pacxoj NOTOKa MOA3eMHBIX BOX, M%/CyT.

Koumerrpanus sarpsfisuawomero Komnonesta Cs B KOHHE PacUeTHOTO
yuacTka L paBHa KoHmenTpauuM B Hadajse ydacTka (mpeamnoJjaraerct,
YTO B H30JHMPOBAHHOM IJacTe CMeLICHHe OTCYTCTBYyeT M YTO B Havaje
yuyacTka 3arpssHeHHeM OXBauyeHa BCS MOUIHOCTb ropm3oHTa). Ecsm oxmmo-
BpeMeHHO ¢ GHJbTPALMEH NPOHCKOAHT PABHOBECHAS COPOUHA 3arpsA3HAL0~

12* 179



mero peniecTsa, TO
tg = AmnL/q,, (154)

rie A=(14p)/B, B — roaddunHenT pacnpeleseHUs BeIIECTBA MEKAY
KuAKOH n TBepaoi (asamu. [Ip;m m3BecTHHIX SHaueHHAX [ aHaJOrWIHEBIH

COMHOXHTENb A BBOAMTCA B dopmyny (158),
Ilpu pabore quueiinoro Bojoaabopa HHPHILTPALMOHHOrO THMA, pac-

TOJNIOJKEHHOro BOJHM3M pPeKM HJAH BOJOEMAa, KOrAa KOHLUEHTpallHn KOM-
nonenra B peunofi BoZe Cp W B NOA3eMHBIX Bojax Ha Gepery Cs oram-
yalTcd APYr OT APYra, DesyJbTHPYOWAA KOHUEHTpALUs Ha JHHHA BOKO-
sabopa Cs cocrasuT
Cs = (9p Cp + 95 Ce)/(9p - 96)» (155)
Tie ¢p H g6 — PACXOAH, NOCTYNAOUINe B BOJ03aG0P CO CTOPOHH peKH
H CO CTODOHH Gepera;
gp = km(Hy — Hg)/%; (156)
g6 = km (Hy — Hg)/(xg — %). (157)
3mech x;— paccTosiuue oT BORo3a6opa [0 pexu; km — BoAONPOBOAM<
MoOCTh ropusontra; Hs m Hp— ypoBHH BOJAH B BoOJ03aGope B B peKe;
Hy n %« — ecTecTBeHHBIfI YPOBEHb NOA3EMHBIX BOJ Ha Gepery Ha paccros-

HHH Xy OT BOAo3abopa.
Ipu paGore 0AHHOYHOrO MJH FPYNNOBOTO BOJ03aGopa B H30JAHPO-

BaHHOM IJIacTe B YAAJEHHH OT PEKH IPH OTCYTCTBHE €CTECTBEHHOro mo-
TOKa NMON3EMHHNX BOX (go=0) BpeMst ABHKEHHS 3arpsAsHeHuii K BOJO3a-
60py OT yuacTKa, HaXOASHIErocs Ha PACCTOSIHHH ry, COCTABHT

Ty = qumn (13 — r§)[Q, (158)

the Qs ~- pacxon BOK03abopa; ro — paguyc Bojozabopa.
KounesTpanus 3arpsisHsiiOllero KOMIOHeHTa B Bojo3aGope Cr om-
peneaserca no ¢GopMmyse cMelleHHs

CB = (C'-I Qu -+ Cs Qa)/Qn: (159)

rie Cq n C;— KOHUEHTPAUMH 3arpA3HSIOLIEr0 KOMIOHEHTA B UHCTHX
¥ 3arPsSHEHHHIX NOJA3EMHBIX BOJAaX; Q= H (s — pacxonbl BOXH, MOCTY-
napomue K B003a60py ¢ YHCTOrO0 H 3arpsi3HEHHOrO Y4aCTKa. 3HAUCHHS
Q: 1 Q, ompeeNAOTCA AHANHTHYECKAM H TrPadoaHAJHTHUECKHM METO-
IOM C YYeTOM Da3Mepa oyara 3arpsisHeHHsI M THAPOTeOJOrHuecKHX Ila-

paMeTpoB IJIacTa.
Ecan sKcniyaTHpyeMblit HANOPHHIE BOJOHOCHHIE TOPH3OHT, cozep-

XKawui HOoA3eMHBIEe BOABI XODOIIero Kayecrsa, MoJyYyaeT NHTaHHE H3 BHI-
LIEJIEKAIIEr0 3arpsS3HeHHOr0 NOKPOBHOrO (e3HaloPHOrO FOPH3OHTA H aT-
MochepHRIX ocafxoB (ABYXCJAOHHBI NJAcT), TO KOHUEHTpPAUMA 3arpsas-
HSIIOLIEr0 KOMIIOHEHTA Ha OXHHOYHOM HJIM IPYRNOBOM Boxo3abope Ce
OmpesieUTC H3 BHIPAKEHHI:

10 [(Cy = Co) (Cox— Co)l = [1Qe%/ (g + )l — B (—ot))ls (160)
Q=Q_/4nmna**; a** = km/p**; p** =pg-t et (161)
ay= Q4 r3f4a” ¢.
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3nech Cu B Cy — KOHUEHTPAUKH SarpsidHAIONIEr0 KOMMOHEHTA B Bepx-
HeM MHTAIOMWEM 683HELHOPHOM ¥ B HHUXKHEM HANOPHOM SKCHJAYATHPYEMOM

FOPH3OHTAX; Uy H W, — BOJOOTAAYA BEPXHEro HUTAIONIET0 H HHIKHELO

SKCIJIYaTHPYEMOro CJI0eB, km — BOJONPOBOJAHMOCTD SKCITyaTHPYEMOTO
HamOpHOTO ropH3oHTa, Qs — pacxol BoJozaGopa, ro— pajuyc BoAoaa-
6opa, [—Ei(—0)] ~— unTerpanpHad noxasaTerbHas GYHKIHA.

IIpn ucHO/b30BAKHH MOJA3EMHBIX BOJA CJOHCTOH BOJMOHOCHOR TOJMIH,

B KOTOpO# HAMOPHEE BOAOHOCHHIE TOPH3OHTH B XOPOUIO NPOHHIAEMBIX
OTJIOKEHHAX THAPABJINYECKH CBA3AHH APYr ¢ APYroM uepes ciabonmpo-
HHIaeMble CJIOH, K&2YeCTBO BOJbl B SKCIMIYaTHPYEMOM TFOPH3OHTE MOMKET
€O BpEMEHeM RM3MEBHThCA BCJEACTBHE NepeTeKaHus BOJHL U3 3arpssHeH-
HOTO CMEXKIOTO NHTAIONEro ¢Josl depes ciaaonponuuaemslii chnofr. Ilpu
AOCTHKEHHH MaKCHMAJbHOTO DACX0JAa NepeToKa KOHUEHTPAUHs 3arpsis-
HAIOWIEr0 KOMIOHeHTa B Bojo3abope Cs cocTaBuT

Cy == Cyg 4 (Co — Cy) (km)y/[(km)g + (km)], (162)
rae Cs; u Cg— KOHUEHTPAIHH 3arpg3HsIOmiero KOMIOHEHTAa B SKCIIya-
THPYEMOM H NHTAIOLIeM BOJOHOCHBIX ropusontax; (km)s m (km)s— Bo-
JONPOBOXHMOCTH 3THX TOPH3OHTOB COOTBETCTBEHHO.

Jag cnoxHHX (HABTPALMOHHBIX IOTOKOB B HEOJHODOAHBIX MHOTO-
CHOfHBIX BOJOHOCHHIX TOJMIAX, [PH CJHOXKHBIX TDAHHYHHX YCJIOBHAX
H JPYrHX ¢Iyuasx OJst IPOrno3a KauecTBa BOJLL HCHOJL3YOTCA rpado-
aHAJMTHYECKHe, YHCJCHHEIE METOAN U MOJe/NHPOBaHHeE,

12.18. Tlo cocraBy u BuAy 3arpsidHeHHs NOJ3eMHBIX BOJ NOApA3je-
NSIOTCS HAa XHMHueckne (OpraHHyecKWe M HEOPraHmYecKHe), OGHOJOTHuYe-
CKHe, PaJHOAKTUBHELIE H TENOBLIE,

HauGonee kpynnas no macmrabam HHPUARTPANNA 3arpA3HEHHLIX BOJ
MOJXKeT NPOHCXOXUTH HA NPOMBIUICHHBX IJOIIaAKaX, H3 LIJaMO- H XBOC-
TOXPaHHAHIL, H3 HAKONHTeJell M HcHapuTeJel CTOYHHIX BOJA, Ha MOJSAX
OpoLleHHA H NOJAX QHJILTPALUH,

YxynuieHue xawecTBa NOX3EMHBLIX BOJ MOXeT OHTH CBf3AHO TaKxke
¢ TpHBJEYEHHEM HEKOHIMIKOHHEIX MV 3arps3HEHHLIX NOA3EMHBIX BOA U3
VEaJeHHBIX OT B0OJ03a60p2 YYacTKOB 3KCHJAYaTHDPYEMOIO BOZOHOCHOIO
TOPH30HTA; NOATATUBAHMEM BLICOKOMHMHEPAJH30BAHHHX NOJ3EMHHX BOJ
K BoJ03a0opy uz GoJsiee rayGoKux uacrefi rOpH3OHTa; HPMBJCYEHHEM BO-
bl U3 BOAQTOKOB H BOJOEMOB, 3arpsisHEHHHX HPOMEIIJCHHRMH, X03AHACT-
BEHHO-OHITOBLIMH, CEJIbCKOXO03AHCTBEHHBIME CTOKaMH;, HHOHJIbLTPaLHedi 33~
rPASHEHHBIX CTOUYHHIX K arMocdepHHIX BOR C 32CTPOSHHEIX IPOMBIILIEH-
HHIX ¥ TOPOJACKHX TEPPHTOPHH H Jp.

B oTaenbusx ciayyasx sarpssHeHMe BOJOHOCHOIO TOPH30HTA NPOHC-
XOLHT 4epes HeHCHpaBHBE BOX03alopHLIE, pPa3BefOYHHE, razoBue, Hed-«
TAHBe CKBAXKHEE M APYrHe ropHbE BHPAaGOTKH,

12.19, B mpoerte pojo3abopa AOKHH OGETh OCBEUIEHBI HCTOYHHKH
nHTanng NOA3EMHBIX BOX, @ TaKke CYIIECTBYIONIHEe H BO3MOXBELIE HCTOY-
unkH 3arpasHenns. OCHOBHOfi SKCIIyaTHpYEMBA  BOAOHOCHHIH maacT,
¢MeikHble (MO paspe3y H B IaHe) BOAOHOCHEIC TOPHSOHTH, CBA3AHHbIE
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¢ puMu GamxKalfillye pekH, BOLOEME], 4 TAKXKe XPaHRAHNIA GHITOBHX H NP0+
MBIIJIEHHHX CTOUHBIX BOJ AOJKHH OBTh OXapaKTePH30BAHH B OTHO«
IIeHUH XMMHYeCKOro COCTaBa BOJABI KaK IO OCHOBHMLIM II0KA32TeJISIM, HOD«
mupyeMuym I'OCT 2874—82, tag 1 mo crmenudnuecKuM [OKA3aTeNsM,
XapaKTePUSYIOUINM cTOYHBE BOLLI i NIPOMBIILIEHHBIE OTXOAB JAHHOTO pai-
OHa, ApeHaKHbLIA ¥ HOBEPXHOCTHBIH CTOK € CEJLCKOXO3AHCTBEHHHX MJI0-
majei 1 T. M.

12,20. KoHTpOJb 32 KaYeCTBOM MOJ3EMHBIX BOA HA ACHCTBYIOIUX BO<
Jlozaopax OCYIIECTBAACTCA YUPeXKASHHAMH H OPraHH3alMAMH, B Bele-
HHH KOTODLIX HaXOASTCS IIEHTDAJH30BAHHBIE CHCTEMH XO3AHCTBEHHO-
NUTHEBOrG BOAOCHAGKEHHS! I BOXOMPOBOAK, HCIOJIb3yeMble OJHOBDPEMEHHO
AN X03sfCTBEHHO-NIHTHEBLIX M TEXHHUCCKHX Uenefi. Ilepeuenr KOHT-
pOAHPYeMHX MOKa3atesell KauecTBa BOALI ORPEACIAETCS C YUETOM MECT-
HBIX M CAHHTAapHHIX YCJOBHH M JOMKeH OHTH COTJIACOBAH C CAHHTApHO-
SONAEMHOJOTHYECKOH Cayx6oii,

12.21. KadecTBo NOA3€MHHX BOJ, HCHOAL3YeMHX NPH REHEHTPaau-
30BaHHOM BOAOCHAGXKeHHY, perjaMeHTHpylor «CanuTapHble NpaBuia 1o
YCTPOHCTBY M COAEDIKEHHIO KOJIOAUEB M KanTaxkell POAHEKOB, HCIOJB3Y-
€MEIX A JACUEeHTPAJH30BAHHOTO H XO34HCTBEHHO-NMHTHEBOTO BOXOCHAG-
HECHUSS,

13. 30HbI CAKUTAPHOW OXPAHLI BOLO3ABOPOB
NMOA3EMHLIX BOX

13,1, Huaa coxpaHenud NUTHEBOTO KAaueCTBA BOAH BOJA03a6OPH NOA-
3eMHbIX BOJ JOJKHBI PacmoJjaraThcs, Kak TNPaBHJAO, BHE TePPHTOPHH
TPOMBIUJIEHHBIX NpPERNPHSATHA U HaceJeHHHX NyHKTOB. KpoMme Toro, Aas
NpeXoTBpalileNts 3arpiAsHeHUA BoAo3abopa B coormereteuu ¢ «Ilosoxe-
HHEM 0 NOPsAKe NPOSKTHPOBAHUA M SKCNAYATAILMH 30H CAaHHTAPHOH oxpa-
Hbl HCTOYHHKOB BOLOCHAGXKEHHS M BOAONPOBOIOB XO3HKHCTBEHHO-NHTLEBO-
ro Ha3HaYeHHA» B OKPeCTHOCTH BOL03a60pa YCTAHABAMBAETCA 30HA Cd-
autapuofi oxpaunnt (3CO), B KOTOPOH OCYINECTBAAIOTCS  cIENHAJbHHE
MEepONPHATHA, HCKJIOUaoUlHe BO3MOJMKHOCTh NOCTYIJIEHHS 3arpsi3HeHH
B BOX03a60p W B ROJOHOCHHI TAacT B palione Boaosasopa.

13.2, TIpn opramnsaunu 3CO yunTHBaeTcsi BMA 3arps3HeHsll (Mux-
pofnoe, XHMHYECKOR), ONDEJCNAIONINA HX YCTOHUMROCTH (CTAGUIBHOCTH)
§ B CBA3M C 3THM BO3MOXKHYIO AJHHY IYTH NPOABHIKEHHST B BOAOHOCIOM
nJjaacre.

Hnauna nyTn NpOoJABMIKEHHS GOJIe3HETBOPHLIX MHKPOOPraHU3MOB B BO-
JIOHOCHOM FOPH3CHTE 3aBHCHT OT HX BRJAa M KOJHYECTBa, 4 TakXe OT THJ-
poreosorayeckux (axTopos, HO NPH 3TOM OrpaHAYHBAETCA BPEMEHEM BH-
JKUBAEMOCTH M COXPAHEHHH BHPYJICHTHOCTH MHKPOOPFraHH3MOB B CHEUH-
$UIECKUX YCAOBHAX BOAOIOCHOrO IsacTa; TaKAM ofpasom, MHKpoGibie
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3arpsAsHEHHA B TIOA3EMHBLIX BOJAX HEYCTONYMBH, HecTaOHAbHL. Bpems
BHIJXHBAEMOCTH 60Jle3HeTROPHBIX OPTaHH3MOB B NMOJ3EMHHX BOLAX fABJSA-
eTcAd BAXKHHM NMAapaMeTpoM Hpu ompeleneHuu pasMepos 3CO; mo ganHHIM
cHelHaNbHEIX HeCeRoBanul, oo pocruraer 100—400 cyr.

Tipn o6oceoBairn 3CO BOX03260pOB NOA3CMHHIX BOJX aAcopOuus
n japyrue dakrops (KpOMe BEIKMBAEGMOCTH), O'DAHHYHBAIOLIHE BO3MOMXK-
HOCTb PAaCIPOCTPAHEHHS MHKDOOPTaHH3MOB, OOBIYHO HE YYHTHIBAIOTCH.
Vuer 5THX $HarTOPOB AONYCKAETCH TOJMBKO B CAyYafX, €cld HX BJHAHME
PE3KO BLIPaXKeHO ¥ 3aKOHOMEDHOCTH NPORBJACHUS JOCTATOYHO H3IYYEHSHI

B OTHOLIeHWH XMMHUECKHX 3arpasHeHnli npu mpoextupoBaduyn 3CO
BOJ03200pOB INOJ3EMHEIX BOJ YCJOBHO NPHHEHMAIOT, YTO B BOJOHOCHOM
FOPM3OHTE 3TH BEIeCTBA He H3MEHSIOT CBOH COCTAB H KOHIEHTPANHMIO B pe-
3YJLTATEe B3aHMOJECHCTBUA C NMOJ3EMHBLIMH BOAAMHU H NMOPOJAMY, T. €. fB-
JAIOTCA cTAGHADHBIMA M NOTOMY MOFYT NEPEeHOCHTBCH IIOTOKOM B BOJO-
HOCHOM T'ODH30HTE Ha GOJbIIHe paccTONHH. XOTS HEKOTOPHE XHMHIECKHE
BeieCTBA MOryT AKTHBHO B3aHMOJeHCTBOBATL C TOA3EMHLIMH BOAAGMH
H TOPOJAMH, YTO NMPHBOJAMT K COKPAUIGHHIO CKOPOCTH ABHIKEHHS XHMH-
YeCKHX 3arpPsA3HEHWH M OrpPaHUUEHHIO HAJBHOCTH HX DacHpoCTpaHeHusd,
OHaKO, K4K H AJA MHKPOGHHIX 3arpA3HeHHH, (QH3HKO-XHMHYECKHE IIpe-
BPalleHHs XMMHUECKHX Bell{eCTB B BOJOHOCHHIX ILj1acTaX MOTYT YYHTHI-
BaTec npy npoekrupoBanny 3CO TONBKO B cAydasx, €CJAH 9TH Ipollec-
Chi Pe3KO BHIPaXKEHH H HX 32KOHOMEDHOCTH AOCTATOUHO H3YJEHHI,

13.3. TIpu onpegenenny pasmepor 3CO BoR02a60poB NOA3EMHEIX BOJ,
a TakXe COCTABa CAHHTAPHO-O3LOPOBHTENBHHIX H 3AIMUTHLIX MeponpHs-
it B npeneqax 3CO HOJKHE YYHTHIBATHCH IPOH3BOJAUTENLHOCTH, THI
Bojgo3afopa u I'MADOTEOJOTHUGCKHE YCJIOBHSA, B YaCTHOCTH eCTECTBEHHAf
3aMIYIEHAOCTS NMOA3eMHBIX BOJ OT IIOBEPXHOCTHOTO 3arps3HeHHs, 3aimu-
LIEHHOCTb 9KCIJIYAaTHPYEeMOro BOJOHOCHOTO T[OPH3OHTA 3aBHCHT OT BO3-
MOKHOCTH H HHTEHCHBHOCTH HOCTYILIEHUS B HEro 3arpfi3HeHHHIX BOJ C I10-
BePXHOCTH 3€MJIH WJIK H3 PeK, 03ep H APYIHX BOLOEMOB.

K samuuieEHEIM mOA3eMHHIM BOZAM OTHOCSTCS HANOPHBIe H Ge3Ha-
MOPHBIE MEKITACTOBHIE BOJABI, KOTODHE HMEIOT B NpeAeNax BceX NOSCOB
B 3CO cnnomuyno BOLOYHOPHYIO KDOBJIO, HCKAOUYAIOUIYI BO3MOXKHOCTD
MECTHONO UMTAHHS M3 BHIIeNTeRAMAX HEJOCTATOUHO 3AIUUIIEHHBIX BOLO-
HOCHEIX TODH30OHTOB HJM C NOBEPXHOCTH 3eMJIH; ROJMKHA TakkKe OTCYTCT-
BOBaTb HENOCPEJCTBEHHAS CBA3b C IIOBEPXHOCTHBIMH BOAAMH,

K HeZoCTATOYHO BAULIHINEHHHIM HOA3EMHHIM BOZAM OTHOCSTCA:

a) rPYHTOBBIE BOAM, T. €, NMOA3EMHBE BOJAHl HEPBOTO OT NOBEPXHO-
CTH 3eMJIH 6e3HaNOPHOrO BOJOHOCHOrO TOPH3OHTA, HOMYYAIOLIEr0 NHTAHHE
Ha IJIOAaJH ero pacmpoCTPaHEeHNd;

6) HapopHBle W Ge3HANOPHHE MEXKIIACTOBbIE BOALL, KOTOPHE B ec-
TECTBEHHHX YCNOBHAX HJH B pesyspTaTe CHHXXEHHS Hamopa (ypoBHs)
1py BKCIIyaTall¥u BOR03abopa moayualoT AMTaHMe Ha Iomanu 3CO
H3 BbillleJeXallhX HEJOCTATOYHO 3ALIHINEHHBIX BOJOHOCHBIX TOPH3OHTOB
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gepe3 JIHTOJIOrHYEeCKHEe OKHA HJAH NPOHHHAEMHE MOPOALI KpoBJH, 2 TaKmKe
H3 BOJOTOKOB H BOJ0EMOB NyTeM HENOCPEJCTBEHHOH THJADaBJIHYCCKON
CBA3H.

B KO/IHueCTBEHHOM OTHOIUEHHH CTENEHb 3aIHILEHHOCTH BOJAOHOCHO<
ro rOPH30HTA OLEHHBAETCS MO BPeMEHH HHCXOASINErO0 ABHXKCHHHA 3arps3«
HEHHA OT MOBEPXHOCTH 3eM/H JO KDOBJU SKCIJIYATHPYEMOro BOJOHOCs
BOr0 TOPH30HTZ Yepe3 TOJLIY NepeKPHBAIIHX Mopox (cM. m. 13.19).
Ilpu ouenke creneHu 3aUIHINEHHOCTH HEOOXOAHMO YHYHTBIBATH MOILHOCTD,
NOPHCTOCTh, (HUIALTPALHOHHBIE CBOHCTBA NEPEKPHBAIOUIHX [OPOXK, IpalH-
€HT Hamopa NPH BePTHKAJNbHOR (QUJLTPAIHH, H, KPOME TOrO, BHJ, 3arpaa-
HeHH#.

Ecan BpeMs HHCXOASILIETO JBHXKEHHA 3arpsisHeHmit Mesbine 400 cyr,
BOJOHOCHBI TODH3OHT $fIBJASIETCS HE 3ANIMUIEHHBIM OT MHKPOGHBIX 3a-
rpssHeH#H, QUALTPYIOLIHXCS Jepe3 MepeKpHIBaloiyo Tojuly nopod. Ecin
BpeMsi ABukeHHs MeHplle 25—50 ser (OOBIYHO NPHHAMACMHIH IIPOEKT-
HH CPOK paBoTHl BOZo3abopa), TO BONOHOCHHIH FOPH3OHT HE 3aUIUUIEH
OT HEeATPAJBHEIX XUMHYECKHX 3arpA3HeHHM.

B cayuasx, Korga sanerawooumias Haj BOJOHOCHEIM T'OPH3OHTOM TOJI-
ma nopoj He O0GeCIeYyuBaeT eCTeCTBEHHYIO 3aNIHIIEHHOCTh NOJA3EMHEIX
BOA OT NOBepPXHOCTHOrO 3arpsA3HeHMs, 3aliuTa BOJo3afopa B mpelienax
3CO peanusyercs cneuuaJbHEIMA MEDONPHATHAMH TakK, 9TO0L BO3MOKHBIE
MCTOYHHKM 3arpssHenus Obiin ynaneHsr or rpanun 3CO ma paccros-
HUE, IPA KOTOPOM JAJIHTENBHOCTb ABHKEHHS 3arpA3HEHHR 10 IaacTy K Bo-
nosabopy Oyzer He MeHee sazanuol (100—400 cyr aas MHKPOOHHX,
25—50 neT AnA XHMHYECKHX sarpAsHenui).

Ha yuacTkax pacnoJioxeHHs BOA03a60pOB, Te 3amMacH MOA3CMHEIX
BOJ, HO3BOJSIOT HEOTPAHUYEHHYIO BO BpEeMeHH JJIHTENHLHOCTh HX SKCIITY-
aTaiud, BOAOHOCHBIH TOPH30HT TaKXkKe AOJ/IKeH GHITh 3alHIIEH OT J060ro
BHJA 3arpsA3HeHNs] HA HeOrpaHWYEHHHH CPOK.

13.4. Boamoxuocts opramusanmun 3CO onpeiensercs Ha CTamuM
BHOOpa HMCTOYHUKOB IEHTPAJH30BAHHOIO XO03AUCTBEHHO-NHTHLEBOTO BOAO-
cna6xenns; npoektuposanue 3CO ocrOBLHIBaeTCS Ha MaTepHaJaxX THAPO-
re0JIOTHIECKHX, THAPOJOrHYECKHX, CAHHTAPHBIX, MHKPOGHOJOrHUECKHX HC-
cJe0BaHHUIL.

IMpoext 3CO BXOAUT B COCTAB NPOEKTa XO03AHCTBEHHO-NMUTHEBOrO BO-
AdocHaGxeHns W paspabatuiBaetca BMecte ¢ HuM. [Ipoext 3CO u nxam
CaHHTADHHIX MepONpHATHH, npefHasHauYeHHHIX AJa obecneuenHs Tpebye-
MOTO KaY€CTBA IOJA3EMHHX BOJ, AOJKHH OBITH COTJIACOBAHHI C HCIIOJKO-
MaMi MecTHHX COBETOB AenyTaToB, C 3€MJENOJb3OBATE/SAMH, C Opra-
HaMB CaHHTapHO-3MHAeMHOJOTHIECKOH CAYKOH, OPraHaMH HO DEryJHpo-
BAaHMIO HCIOJL30BARHA M OXpaHe BOJA, OpraHaMH KOMMYHAJbHOTO XO3sii-
CTBA, OPraHAMH Te0JOTHH.

18.5. B cocras 3CO BxozaT TpH HOfca: HEPBHA — CTPOTOTO peKH-
Ma, BTOpO#l ¥ Tperuit — orpannyenndi, [leppuifi nosc 3CO BkaIouaeT Tep-
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DPUTOPHIO DACHOJIOKEHHA BOA03aGOPOBR, MIOIANOK PACHOJOKEHHS BCex
BOJONPOBOAHBIX COOPYKEHAH, NPH HCKYCCTBEHHOM NONONHEHHH-—HH(HAD-
TPAIHORHbIE COOPYXEHHA M BOAONOABOAAmKH KaHan. On ycranapjauBa-
€rcd B LeJaX YCTPAHCHHS BO3MOXKHOCTH CJAYYaHHOrO WJH yMHBIUJEHHOTO
sarpsisHeHdsl BOAB HCTOYHHKA B MeCTe pacnojloXeHHs BoON03aGOPHEIX
M BOAONPOBORHBIX COODYKEHHH.

I'pamuna mepsoro mosca 3CO ycranaBauBaeTcA B 3aBUCHMOCTH OT
3aUHIEHHOCTH MOJA3EMHLIX BOJ B NpefieNaX MepBOro H BTOPOro INOsCOB
3CO: Ha paccrosinmu He MeHee 30 M OT BOAO3abopa — NPU HCHOJB30-
BAaHHM 3AINVIIEHHBX NOJA3EMHHX BOJ, M HA PAacCTOAHHH He MeHee 50 M—
[pU HCIOML30BAHMH HEJOCTATOYHO 3aIMMIIEHHHIX BoA. Ilpu mcmoamszopa-
HUMH TPYIIBE NOASEMHHIX BOA03a6OpOB FPaHMUa MEepBOro mosca AOJKHA
GuiTh yIaneHa Ha Te Xe paccrofsHnd (He Meree 30 mam 50 M) ot kpai-
HHX CKBaKMH (IIAXTHBIX KOJOALEB) BORX03a0OPHEIX IPymiL

Ecau paccrosiHue MeXAy BOLO32GOPHLIMH CKBAXKHHAMH TPEBHIHAET
100 ™, nepsrift nosic 3CO ponycTHMO yCTaHABAHBATL OTACABHO IJis KaXK-
JOf CKBaXKHHBL,

B orgesbHBIX cayvasx Aas BOR03aGOPOB, PACMOOXKEHHBIX Ha Tep-
PHTOPHH OOBEKTa, HCKAIOYAKOUIEr0o BO3MOMKHOCTH 3arpfA3HeHHA MOYDH
K TOA3eMHLIX BOJ, @ TaKXe I/ BOZ03a6OPOB, PACMOJNOKEHHEIX B 6Jaro-
IPHATHRIX CAHHTADHO-TEXHHUECKHX M THILPOTE0JOTHUECKHX YCJOBHSX, rpa-
muny nepsoro nosica 3CO monyckaercst MpUGIH3ATL K BOJ03a00py MO CO-
[VIACOBAHHIO ¢ MECTHHIMH OpraHaMH CaHHTapHO-3IHAEMHOJOTHUECKON
caIykRGOB Ha paccTosinie X0 15 wau 25 M COOTBETCTBEHHO AJs 3aLLKIIEH-
HBIX HJIH HEJOCTATOYHO 3alHUIEHHEIX BOAOHOCHBIX MJACTOB.

TIpu uCKyCCTBEeHHOM NOIOJHEHHH 3aNacoB NOX3EMHLIX BOJ CpPaHHNZ
IepBOTO MOsica JOJXKHA YCTAaHABJHBATHCS HA PaccTOAHUH He Menee 50 M
oT Bojfo3aGopa M Ha paccTOSHMH He MeHee 100 M oT uHuIBTpanuOH-
HEIX COOpYKeHHi (6acceilHOB, KaHAJOB H AD.). Has Geperopnx (uudHIL-
TPAIHOHHEIX) BON03260DOB NOJA3EMHEIX BOJ B I'DAHHIBI I1epBOre mHosca
HeOoGXOMMMO BRJIKUATL TEPPUTOPHIO MeXKJy BOA03a60OPOM H HOBEPXHOCT-
HEIM BOJOEMOM, €CH PACCTOsIHHe MeXAy HuMH MeHee 150 M. Hnsa noa-
pycnoBHX BoZo3afopoB nepBmii mosic 3CO chaefyerT npeAycMaTpUBATDb
Kak AJst BOA03a060POB U3 IOBEPXHOCTHHIX HCTOUHUKOB BOIOCHAGMKEHHu.

13.6. Bropoit nosic 3CO mnpenHasHaueH AJs 3aLIHTH BOLOHOCHOTO
TOPH30OHTA OT MHUKPOCHBIX 3arpsi3HeHHH; IOCKOJbLKY BTOPOOH Nosc pac-
NOJIOKeH BHYTPH TPEThEro nosica, OH HpeJHa3HaYeH TaKxKe AJA SailuTH
H OT XHMHYECKOTO 3arpsI3HeHUs.

OcHOBHLIM NapaMeTpPoM, ONpefesSioNAM PACCTOAHHE OT TPAHHILH
proporo nosica 3CO no Bojao3aGopa, ssasercs pacuierHoe BpeMs Ty 1po-
IBH)KeHHSA MHKPOGHOrO 3arpsisHeHHst ¢ IIOTOKOM HOA3CMHEIX BOX K BoO-
n03360py, KOTOpOe HOJAMKHO GBITH ZOCTATOUHBIM JIJIS YTPATHl XKH3HECHO-
crBHOCTY B BHPYJACHTHOCTH MAaTOTEHHBIX MHKPOOPraHU3MOB, T. €, AJA
a3 PpeKTUBHOrO CAMOOUYHIIEHHSA BOAHL
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Tpanuna Broporo mnofca 3CO ompedeasercd ruJpoAHHAMHYECKHMA
pacueTaMH HCXOAS H3 YCJOBHH, W0 ec/H 32 ee NHpejelaMH 4epe3 30HY
aspauyyl MAM HEeNOCPeJCTBEHHO B BOJIOHOCHBI I'OPH3OHT HOCTYISAT MHK-
poGHBle 3arpsi3HeHNud, TO OHH He JAOCTHTHYT BOHo3aGopa. PacuerHoe spe-
mMa Ty BHOHpaeTcs B COOTBETCTBHH ¢ peKoMeHanusaMu Tabu. 41.

Ta6auma 41

TM, eyT
B Npefesax B TpEJesax
T'u/POL 0JOrHYECKHE YCIOBUS I # 11 KiauMa- 1II u IV Rau-
THYCCKHX MATHUYCCKHX
paitoHos pafionoB
1. T'pyHTOBHE BOAEL:
a) mpH HAJHYHH THADAaBJAMYECKOH 400 400
CBSI3H C OTKPHITHIM BOZOEMOM
6) npH OTCYTCTBMH THApABAHYEC- 400 200
KOH CBSI3H C OTKPHITHIM BOJOEMOM
2. HamopHble B Ge3HanopHBle MEKIIA-
CTOBEIE BOABL
a) NpH HaJHYHH HENOCPEACTBEHHOR 200 200
THADABJHYECKOH CBA3H C OTKPHITHIM
BOJOEMOM
6) npd OTCYTCTBHH HENMOCPEACTBEH- 200 100
HON THApPaBJHYECKOH CBA3H C OT-
KDBITHIM BOLOEMOM

13.7. Tperuit nosac 3CO npesuasHAUeH AJS SAMUTH TOXIEMHHX BOX
OT XUMWYEeCKMX 3arps3HeHui. Pacnosioxemue rpaduubl TPeThero mosca
3CO rakxke omnpepensfeTcd THAPOAMHAMMYECKHMH pacyeTaMH HCXOAS H3
VCJAOBHSA, YTO, €CJIH 38 €e NpejenaMH B BOAOHOCHHIl IIAaCT MOCTYmAT
XHMHYeCKHe 3arps3HeHHf, OHH HJH He JAOCTHTHYT BOJ03afopa, nepeme-
1asich C MOA3EMHEIMYM BORAMM BHe OGJacTH IIHTAHHS, HJM JOCTHTHYT BO-
nosabopa, HO He paHee pacueTHoro BpeMeHH Ty BpeMms npoasumexus
3arpsisHEHHON ROJAEI OT IpaHMUE TpeThero nosica 3CO no mogozaBopa
JOXKHO OHTL OoJplile NPOCKTHOTO CPOKA SKCIJAyaTauHn Bojo3abopa
(25—>50 Jet). Ecan 3amacel noA3eMHEHX BOA OGeCHeYHBAIOT HEOTDAHHUEH-
HEI CPOK SKCIIyaTauu¥ BoJo3abopa, TpeTHH Mosc AOJIKeH ofecnedHTs
COOTBETCTREHHO IJHTENbHOE COXDaHeHHe KAuyecTRa MOA3EMHBIX BOZX.

Yuer HecTaGHABHOCTH XHMHYECKOTO 3arpfA3HeHHs], NMO3BOJSIOINH{ CO-
KDaTuTh pasMepr! Tpersero mosaca 3CO, BO3MOMKEH TONBKO NPH HAAHUUH
COOTBETCTBYIOIIUX SKCHEPHMEHTAIbHBX JAHHLIX,

MeToAN T'HAPOTEOJOTHYECKHX pAacueTOB JAJAA ONpedesieHHS TDaHHU
Broporo u Tperbero mosicos 3CO mpH pasnMYHBIX THAPOTEOJOTHUECKHX
YCAOBHSAX K DAasJHYHLIX cXeMaX BOJ03a0opoB npusefenst B I 13.15—
13.22,
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13.8. TIpn ocoGo TPYAHHIX MECTHMIX YCJOBHAX NPH YCTAHOBJGHHH
HalJexalWuX TPAHHLl BTOPOTO H TPETLErO MOSICOB HX PasMepH B MOPARKE
HCHJIIOUEHHS MOTYT ObITh YMEHbIICHH HJH 3TH NOsSICA MOTYT ObiTh OGBENH-
HEHB TIPH YCJOBHH, 4TO Ka4eCTBO MNOA3EMHHIX BOX OT 5TOTO HE YXyls
wHTcsl. B 5TOM c¢aydae caefyeT IpeicTaBHTh OOOCHOBAHHE BO3MOIKHOCTH
yMeHbILUEHHS PasMepOB BTOPOro HJH TPETHEro MOACOB (MM HX 06beAHHe-
HHA), NPEAYCMOTPETh NPH HEOOXOAUMOCTH CHEHHAJbHbE SaWMTHEIE Me-
pOMpHATHSL H TMOAYYHTR HA YKA3aHHLIC H3MEHERHs COIJIaCOBAaHHe CaHH-
TapHO-3IHAEMHONOIHYECKOA cAYyXOW ¥ JApyrux opraHmzanmii  (cu.
n. 13.4).

13.9. Ecan yyactox pekH (HAH MOBEPXHOCTHOTO BOJOEMAa) BXOAHT
N0 THAPOTeOJNOTHIECKOMY pacdery B NpPeAe/s! MepBOro, BTOPOrO U TPEThbe
ero noacos 3CO Geperosoro (MHEGHALTPALUOHHOrO) BOZo3a60pa MOA3EM-
HHIX BOJ, AMEIONIETO FHAPAB/IHYECKYIO CBA3h C HA3BAHHLIMH NOBEPXHOCT-
HBHIMH BOJOEMAaMH, TO H AJf NMOCJACAHHX HeOGXOAHMO YCTAHABJIMBATH nep-
BHI, BTOpOll M Tpermit mosica 3CO Kak A/ NMOBEPXHOCTHOTO BOZOEMA
B cootBercTBuH ¢ nn. 4.1—4.3 [Tonoxerus o 3CO. I'pannus noacos 3CO
I NOBEPXHOCTHHX BOJOHCTOYHHKOB (peK, 03¢p, BOAOEMOB) yCTaHaB-
JUBAIOTCA B HaNpaBJIEHHAX BBepX W BHH3 MO TCUEHHIO, a TaKXe B raybe
Gepera.

Ipannum mepsoro mosica 3CO BBepx M BHH3 TO Teuenuio (T.e.
BLOML BOJOTOKA WJIM BOJOEMa) YCTAHABJAHBAIOTCA Ha paccrostun 100—
200 M oT KpafHHX CKBaXXMH 6eperoBoro BOZ03a60pa B 3aBHCHMOCTH OT
NPOTOYHOCTH, WHPHEB axBaTopuH H Ap. [To mpuierarmeMy K BoRosao-
py Gepery rpanuna nepeoro nosica 3CO Bozosalopa ycTaHaBJHBaeTcCH
Ha paccrogHun He Gauxke 100 M OT JHHHH ypesa BOjH IIPH JeETHE-OCEH-
Heft MeXKeHH; IO NPOTHBONOJONKHOMY Gepery — cM. [Tosoxenne o 3CO,
m 4.1,

Ipanrmust Broporo mosca 3CO BEepx No TEUEHHI BAOJAL BOAOTOKA
(n1m BojoeMa) n ero GOKOBHIX NPHTOKOB ONpefensloTes ¢ YUeTOM Bpe-
MeHH npofera BOAH OT Bojosabopa, HeOGXOAUMOTO JJIsi €8 MHKPOGHOrO
CaMOOYHILEHHs, 4TO, B CBOIO OYePeAb, B3aBHCAT OT CKODPOCTH TeUEHHS
B KJIHMaTHUeCKHX ycaoBuil, BHH3 1mo Teuenuio or sojo3adopa rpanuia
BTOPOrO mofca AOMKHA OHTb Ha DPACCTOSHHM, OGECNEYHBAIOWEM BOAO-
3afop OT 3arpaAsHenus NPU OOPATHHX BETPOBHIX TeYEHHAX, UTO YyCTa-
HABJUBAETCS € YIETOM Xapakrepa BOAOTOKA, CKOPOCTH TEYeHHS BOJHI
B HeM M cuibl BeTpa. BokoBrle rpanmusl Broporo mosca 3CO ompereas-
10TCA WHPHHON GeperoBoR NHOJIOCH, KOTOpas NP OTCHeTe OT ypesa Bo-
OBl JIETHE-OCEHHeH MeXeHH JIO/I3KHZ COCTaBJAThH He MeHee 500 M
npH DABHHHHOM penbede MeCTHOCTH; OpPH TOPHCTOM penpede Mect-
nocTH — 750—1000 M (nna mosororo M KpPyTOre CKJOHOB COOTBETCTBEH-
no). T'pammun Tpervero mosica 3CO BoZOTOKOB (BOZOEMOB) BBEpX
¥ BHH3 MO TEUEHHIO COBNAAAIOT C IPalHiefl BTOPOro mosca, GOKOBLIE rpa-
HHILL DPOBOAATCA N0 JMHHH BOJOpasfena B npeflesax 3—5 kM, BRaoOuaa
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npurtoku pexs (cM, mi. 4.2.2—4.2.6 Tlonoxenus). Ecin B pafiore Gepero«
poro HHQUIBTPAUHOHHOTO BOJ03a6opa pacnoJOIKeHHe IPaHUL, BTOPOTO ¥
tperbero moscoB 3CO B ray6b GeperoB, onpefiesieHHOE 1O YKa3aHHSIM
n. 13.9, He coBnafiaeT ¢ PACHOJOKEHHEM STHX Ke IPAHHI, ONPCAETeHHHX
[0 THJAPOTCOJOTHUECKHM pacueraM (cM. mi. 13 15—13.22), cuepyer mph-
HHMATH DACHOJIONKEHHE, TDH KOTOPOM TIpaHHIEI yAajeHh OT BoJo3abopa
Ha GoJiblllee PaccTOsIHHE.

13.10. CanuTapHO-03XOPOBHTE/bHEIE U 3AIIUTHEE BOLOOXPAHHEIE ME+
POTIPHSAITHS YCTAHABJAMBAIOTCA OTALJbHO Ans Kaxgoro nosca 3CO B co-
OTBETCTBHH C €ro Ha3HAuYCHHEM H BHIIOJHAITCA JHG0 Kak €XMHOBPEMEH-
HBIC MepHl, OCYIlecTBJseMbie JI0 Hayaja SKCIIyaTtauud Bozosabopa (Ha<
npuMep, CHOC HeKOTOPHIX CTPOeHHH, yCTpoHcTBO orpaast u Ap.), mubo Kax
HOCTOSIHHEIE MEPONMpHSITHS PeXUMHOrO XapakTepa (3ampellleHHe HOBOTO
CTPOMTENDBCTEA, 3anpelieHue HCIONb3OBAHNS SA0XHMHKATOB H AD.).

13.11. ITo BropoMy y TpeThemy mnosicam 3CO npeaycmartpuBarTcs
caeAyiouie obIHe MepONPUITHS:

1) BunifiBNMeHHC, JHMKBHAauuA (UJAH BOCCTAHOBJEHME) Bcex OesfeficT-
BYIOIHX, CTaphlX, Ne(CKTHHX HJIH HENPABHIBHO SKCIIYaTHPYEMBIX CKBa-
UM, NPEACTABAAIOMMX ONACHOCTh B OTHOWIEHHH BO3MOMKHOCTH 3arpsis«
HEHHA BOJOHOCHOTO NOPU30HTA;

2) peryanpoBaHHe J10GOTO HOBOTO CTPOHTENbCTBA H GyPeHHe HOBHIX
CKBAXMH IPH 06A3aTeNLHOM COTJIACOBAHHH € MECTHLIMH OPraHaMH CaHH-
TapHO-3NMHIEMHOJOIHUECKOH CAyKO6b, OPraHAME TI'eO0JOTHYECKOTO  KOHT-
pOJIl M OPTraHaMi IO PEryJHpPOBAHMIO HCHONb30BAHHSA H OXPaHE BOJ;

3) sampelleHHe 3aKaYKn OTpaGOTAaHHBHIX BOA B IMOJ3eMHble TODH3OH-
TH, TMOA3EMHOr0 CKJAJAHPOBAHUS TBePALIX OTXOJOB H DaspaboTKH HeAp
3eMJIH, KOTOPAA MOMeT NPUBECTH K 3arPsI3HEHHIO BOJOHOCHOIO TOPHIOHTA;

4) cBoeBpPeMeHHOE BBLINOJIHEHHE HEOGXOAHMHX MEDOHpHATHH no ca-
HHTApHOH OXpaHe MOBEPXHOCTHHIX BOJOTOKOB M BOZOEMOB, HMEIONINX He-
NOCPeACTBEHHYI0 THAPABIMUECKYIO CBS3b C HCHOABIYEMBIM BOXOHOCHBIM
TOPH30HTOM;

5) sanmpelleHne pasaMelleHHA HAKONHTENeH IPOMCTOKOB, UIaMOXpaHlH-
JHLL, CKJ4J0B TOPIOYECMA3OUHHX MaTePHaNOB, CKJAALOB HAAOXHMHKATOB
H MHHEDAJbHEIX yAOOpeHud, KpynHex nruuedabprKk M KHUBOTHOBOAYEC
KAX KOMILIEKCOB ~— HCTOYHHKOB XMMMUYECKOr0 HHTPATHOTO 3arpsAsHEHHS,
a Taxxe IPYraX OODBEKTOB, OGYCJIOBAMBAIOUIMX ONACHOCTH XHAHUYECKOTO
3arpA3HEHHA NOJ3EMHBIX BOJ; Pa3MeIlCcHUE TAKHX OGBEKTOB JONYCKAeTCs
B mpefenax Tperbero nosica 3CO TosbKO HPH HCNOJB30BAHHH 3aIlHIIEH-
HHIX NMOA3EMHBIX BOJX, 4 TaKXKe NPH YCAOBHH BHINOJHEHHS CHEKHAJBHBIX
MepONpUsiTHH MO 3allHTe BOZOHOCHOTO T'OPH3OHTA OT 3ArpHA3HEHUA H 1O
COTJIZCOBAHHIO C BHIIEHA3BAHHBIMH OPraHaMH CAHHTADHOTO, Te0JIOTHYE-
CLOT'0 H BOZHOIO KOHTPOJS.

Ipu pasmemenun B npefenax tperbero noaca 3CO 06weKkToB, ABAA-
IOHUXCA HCTOYHHKAMM MMKDOGHOrO 3arpss3Henus (moas GUIbTPALHH, HA-
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BO3OXPAHMJHNING, IKMBOTHOBOJAYECKHE H NTHIEBOAYECKHE NpPEANPHATHS
M T. n), DONXKHA OBITH HCKJIOYEHA BO3MOXHOCTh HOCTYIJICHHS HOBEPX-
BOCTHOTO H JDEHAXKHOTO0 CTOKA Ha TeppHTOpHIO BTOporo mosgca 3CO.

13.12. Tlo Bropomy mosicy 3CO, xpome Meponpusrtuii, o6mux AsA
BTOPOT'G H TPETLErO MOSICOB, yKasamwx B n. 13.11, moanexar Brnoa-
HEHHIO CJeLYIOUHe JOIOJHHTE/NbHEIE MEPONIPHATHA:

1) sanpeutenue:

pasMeIleHHa KAafOHI, CKOTOMOIHJBHHKOB, MOJEH acCeHM3alHH, INO-
Jefi GuAbTpaUMH, SeMaele/bYecKHX NOJNEH OpoIleHHsd, CHAOCHHX TpaH-
mel, XXHBOTHOBOAUECKHX H NTHIEBOJYECKHX NPEANPHUATHH, a Takke APYy-
THX CeNbCKOXO3AHCTBEHHBIX 0GBEKTOB, OOYC/IOBIHBAIONIHX ONacHOCTh MHK-
poGHOro 3arpA3HEHUA NOA3EMHHEX BOJ;

npuMeneHys YAOOPeHRH H SAOXUMHKATOB;

NPOMBIILJIEHHOR PYOKH Jieca;

2) BHIOJHEHHE MepONPHATHI NO CAHATAPHOMY 6JaroycTpPOHCTBY Tep-
PHTOPHH HaceJEHHHX NYHKTOB M JAPYrHX O06BbeKTOB (KaHAaIM30BaHMe, YCT-
POHCTBO BOJAOHEHPOHUIIAEMEX BHIPeGOB) M AD.

13.13. Tlo mepeomy mnoscy 3CO NONONHHTENBHO K MEpOIPHATHSM,
yKkasaHHeiM B mm, 13.11 u 13.12 gas BTOPOTO M TPETHErO IOSICOB, Npejy-
CMaTPHBAIOTCA CACAYIONIUe Mephl:

1) Teppuropns nepBoro mosca JOJMKHA GHITh CILIAHUPOBaHA AJA OT-
BOJa MOBEPXHOCTHOTO CTOKA 3a ee TPeJennl, O3eNeHeHa, OrpaKAeHa
¥ ofecneyeHa NOCTOSIHHON OXpPaHOM;

2) sampemanTcA BCe BHABI CTPOMTEJLCTBA, He HMEINOI[HE Hemocpex-
CTBEHHOTO OTHONIGHHS K SKCIAyaTanHy BORo3aGopa H BOLONDOBOAHBIX
COODYIKeHHH, B TOM uuciae KHJHX B XO3AHCTBEHHHIX 34aHMH, MPOKJAAKA
TPYGONPOBOAOB DAa3/HYHOIO Ha3HAUEHHsl, NPOXKHBAaHHE Jofed (B TOM
gncne paGoTaloliMX Ha BOAOUPOBOZAE), 4 TAKXKe NPHMEHEHHE AXOXUMH-
KaToB U yzo6penui;

3) szauns QOJKHB GHITh KaHANH3OBAHH C OTBEIEHHEM CTOYHBLIX BOJ
B CHCTEMY KaHAJH3allMH MJIH Ha MeCTHHIE OYHCTHHE COODYXKEHHSHl, pac-
IOJIOXKEeHHBIe 3a npefiedaMH nmepBoro nosica 3CO ¢ yyeToM CaHHTADHOIO
pexnMa Ha TeppHTOpuH BTOporo mosica 3CO. B HCKIAIOUHTENHHHIX CAy-
YafaX TIPH OTCYTCTBHH KaHAJM3aHH YCTPauBAIOTCA BOJAOHENPORHIAEMbIe
NPHEeMHHKH A7 GLITOBLIX OTXOHOB M HEHHCTOT, PACMNOJOKEHHHIE B MeC-
Tax, HCKNIOYAIOIUX NPH NX BHIBO3e 3aTPSA3HEHHE TEPPHTOPHH NEPBOrO
# BTOPOTO NMOSICOB;

4) npexyCMATDHBAeTCSl CTPOroe BHINOJHEHHE CAHHTAPHO-TEXHHUEC-
KHX Tpe6oBaHHUA K KOHCTPYKUWH BOZ03200PHLIX H HAGMOLATE/bHEX CKBa-
XHUR (OroJIOBKH, YCTbsl, 3aTPYGHBIE NPOCTPAHCTEA CKBAaXHE H AP.);

5) Boxo3a6opHLIe CKBAXKMHHL JOJKHEI OHITh 06OpPyAOBaHb amnmapa-
TYypoH JJIf CHCTEMATHYECKOT'O KOHTPOJS COOTBETCTBUA (arruueckoro Ine-
6HTa NPH SKCIAYATallMH ¥ NPOEKTHOH NMPOHM3BOJHTENBHOCTH, HPEAYCMOT-
PEHROR mpH NPOEKTHPOBaHHH BoxosaGopa u oGocHopamup rpamun 3CO.
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13.14. Cocras ykaszauunix B mm. 13.11—13.13 ocHOBHEIX caHHTApHO-
03I0POBHTENBHEIX H 3aLIUTHBIX MepOnpusatHé Ha Tepputopuu 3CO npu
HAJUYUE COOTBETCTBYIOIEro OGOCHOBAaHHA MOXeT OHTb YTOUHEH M JO-
HOJHEH NPHMEHHTSNBHO K KOHKPETHHIM THAPOTEONOTHYECKHM YCIOBUIM
C YYETOM €CTeCTBEHHON 3alIHINEHHOCTH TOA3EMHLIX BOJ, & TakKxke COB-
PEMEHHOTO M NEePCHEKTHBHOrO HAPOLHOXO3SHCTBEHHOrO HCHO/MB30BaHHA
Teppuropun B paione 3CO.

BomooxparHble MEPONPAATHA HA peKax M BoJoeMax, BXOAAmuX 8 3CO
BOA03a00POB NOA3EMHEIX BOJ, yCTaHaBAHBAOTCA B cooTBercTBuM C Ilo-
JgoxenreM o 3CO.

13.15, TunporeoJioryueckHMH pacueTaMd [Jjs OGOCHOBAHHA TMPOEK<
Ta 3CO go/mxkHa GRITh OnpefeseHa o6JacTh 3aXBaTa, B Ipedesax KOTO-
poll HOA3eMHHIE ROLH B TeueHHe PACUETHOIO BPEMEHH 3aXBaTHIBAIOTCH
BofosaBopoM. O6nacts 3axBaTa COCTABJAET YacTh Gojee oGHIHpHOH OG-
JIACTH NWTAHUA BOJ03a6opa, B KOTOPOH MNOJA3eMHEE BOAW JBHXKYTCA
K B0JZ03260py.

Pasmepsl u KOHQHUrypanus o0nacTH 3aXBaTa HaXOAATCA B 3aBHCH-
MOCTH OT THIA BOL03260pa, CXeMBl €ro PasMelleHHs H PeKHMa IKCIIya-
Tal{y, 2 TaKXe OT T'HAPOreOJOrMYeCKHX YCNOBHH (CTElleHH HEOJHOPOX-
HOCTH BOXOHOCHOrO MJacTa, HAJHYHA BHEINHUX HCTOYHHKOB NUTAHHA
H pasrpysku g T. 1 ).

Kak mpasHfo, BCAEJCTBHE CJAOKHOCTH TRADOreOJOrHYeCKHX YCaIo-
Bufl o6jacTh 3aXBaTa BOJo3afopa uMeeT HeNpaBHALHEIE FeOMETPHYECKHUE
OYepTaHusA, BHIABJCHHE KOTOPHX BO3MOXHO TOJbKO Ha ocHOBe rpadio-
AHAJHTHYECKHX TOCTPOERHfl ¢ MCHOJb3OBAHHEM KapT THAPOU3ONLe3 (rui-
POH3OTHNC), COCTABAEHHBIX MO AAHHHIM NOJEBbIX HalJOAeHHf HAH MO-
IenupoBanns GEALTPANHHA MOJ3eMHLIX BOJ K BOA03ab0py.

13.16. Ecnu peasbnas rujporeosioruyeckas o6cTaHOBKAa MoKeT OHiTh
CXeMaTH3HPOBaHa M OCpPeJHEHA MO OCHOBHBIM PacueTHHIM HapaMerpaMm
(0GHYHO 3TO OKA3HIBAETCA BO3MOJKHHIM B OTHOCHUTEILHO MPOCTHIK FHAPO-
FEeoJIOrHYeCKUX YC/IOBHAX, a4 TaKXe B CIOXKHHIX YCJIOBHAX, HO Ha PAHHHX
cTajnsx NPOEKTHPOBaHUA BoZozabopa u 3CO), obracts 3axBara BOKoO3a-
6opa M Apyrue HCKOMEIe BeJMUMHH 4Jid oGocHoBauus mpoekra 3CO Bo-
103aGOpPOB MOA3EMHBIX BOJ MOXKHO ONpefeNsiTh IyTeM AHAJNUTHIECKHX
TUAPOAUHAMAYECKHX pacdetoB. IIpu aToM, ecan B BoZo3abope KoJauye-
CTBO CKBaXXHH GoJiee ORHON HJIH HCHOJB3YeTCH TOPHIOHTANBHAR JpeHa,
CXeMATUBHPYIOTCS ¥ caM¥ BOJ03aBophi: OOGHYHO HX NPEACTABJASIT B BH-
Je eIMHHIX TPYNNOBHX B0OJ03aGOPOB — KOMHNAKTHON COCpPenoToYeHHOR
IPYNNBl CKBaXKHUH BJIM JHHeHHOIO psida CKBAXKHH. B cucreMax HCKyCCTBEH-
HOCO TNONOJIHEHHA MOJ3C¢MHBIX BOJ BeCh KOMILJIEKC COODPYXeHuil (Bomos3a-
6op, upbHALTPALHOHHBIE COOPYKEHHS) MOMNKHO NPHOIMMEHHO npeicrTa-
BUTb B OGOGIIEHHOM BHAC Kak OAMHOYHBIH YKPyNHeHHHIH BOA03a60p c Ae-
6utom

Q=05 — Qs (163)
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Prc. 62, Cxema duasrpanns mog- TVHWK TOKA
SeMHMX BOJ K BORo3afopy
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rie Qs -— ofmul pacxon BOR03aGopHBIX CKBAXUH; Qs— cpeiHuii pac-
XOJ BOJLI, mOCTynaiomieli B miact H3 HEQUIBTPAUHOHHBIX COOPYXKeHHI.

Tako#t pacuer BO3MOKeH NPH OTHOCHTEJBHO GOJBUIOM pacxojie BORO-
8afopa B CDaBHCHHH C ofmmefl mofadefl Ha MHQUABTPAUHIO H pasMepax
3CO, npeBOCXONSIIMX PAcCTOSIHHE MEXKAY BOAO3aGODHBIMH CKBAXKMHA~
MH ¥ HHQUILTPAUHOHHEIMH COOPYIKEHHIAMHU.

13.17. O6o6mennas cxeMa (rAbTPaHHHM MOJA3EMHEIX BOJA K BOJO03a-
Gopy ¢ ne6utoM @ B OJHOPOAHOM HEOrpaHHYEHHOM BOAOHOCHOM HJjacTe
OpPH HAJNHYMA ONHOMEDHOTO €CTeCTBEHHOro GHITOBOTO NOTOKA C efUHHAY-
HBIM pacxOfoM ¢ NpefcTaBieHa Ha puc. 62.

OGnacth 3axBaTa BOA03260pa YBEJIHUHBAETCS B IpOHecce DKCILIYa<
Tallyu BORO3260pa W COOTBETCTBeRHO nojoxkeHne rpanun 3CO u3Mens-
ercsi BMecTe C YBeJHMYeHHeM HJANTeJqbHOCTH paboTH BoXo3abopa T; mns
pacuera 3CO sToT mepHon B 3aBHCHMOCTH OT BHAA 3arpasHenufi, ruapo-
recNIOTHYECKUX M KJIMMATHUECKHX YCJAOBHA NPHHKMAETCH paBHEIM: Jnd
MHukpobHoro 3arpssueHHA T=T,=100—400 cyr (cM. 1. 13.8), Aas xumu-
ueckoro sarpsasHerHs I =T,2225 ner (cM. m. 13.1). B npefesbnoM cayuae
npu BechMa AJUTENbHON B3KCIyaraluM Bojosabopa rpaHuiunl obgactu
3aXBaTa YCTAaHABJAMBAIOTCS IO HEHTpadbHOM (Pal3fenbHO) JHHHH ToKa
B VCJOBHSAX YCTAHOBHBIIErOCH JBHIKEHHS.

13.18. Ina mpaxruueckux pacueros 3CO ob6sacTs 3axBaTa BOJO3a-
GODHEIX COOPYIKEHHH CXeMATH3HPYeTCS B BHJAE NPAMOYIOJLHHMKA IIHpH-
HOH H ofel poTAXKeHROCTbIO L, mpuueM (cM. puc. 62)

L=r-+R. (164)

Beanuuna 2d npuHEMaeTCs DABHOH MakKCHMasbHOH IHpHHE 06/1aCTH
3axpaTa Bojo3abopa.

Ilporsxenuocts 3CO BBEpX MO MOTOKY HZoaxHa ObiTh TakoH, 4TOGHE
YaCTHLBl BOZLL, VAaNeHHHE OT BOA03abopa Ha paccTosHHe R, ROCTHIAH
BOA03a60pa JHIUL K KOHIY pacyeTHOro BpeMeBH T, OTCUHTHIBAEMOrO OT
Hagaja BrAOUeHHst BojosaGopa (T=Ty npM pacuere rpaHHIBl BTOPOrO
nosica 3CO, T=T, npu pacgere Tperbero nosica 3CO).

Paccrosnne R penecoo6pasno NpeicTaBuTb B BHAE

R=Rq+ AR, (165)
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rne Rg-—paccrosiHue, NpeojiosieBaeMoe YaCTHUAMHM BOJLL IIPH JBHKe-
nME CO CKODOCTBIO ECTECTBEHHOro INOTOKA, YAGNbHBIH pacxol KOTOPOTo
g; AR — fomoJHHTENLHOE PAacCTOfHHE, KOTOPOE NPOXOJHT uacTHUA BO-
LBl TIPH 9KCTAyaTauuH Bogosabopa.

Buu3 mo moToKy noAseMubix Bof rpanuna 3CO, Kax mpasmio, mpo-
BoAUTCA depes pasfenbuyio Touky N. Ho B Tex caydasx, xoria paccros-
HHC OT BORO3a6opa LO TOUKH N Be/HKO H BpeMs ABHXKEHHS JacTHIL BOJIH
OT Hee K BOR03a60py 6Oabllie pacueTHOro BpeMeHH T, NOJIOKEHMe rpa-
rutet 3CO cmemaercs Gamxke K BON03ab6opy Ha pacCTOAHHe r OT BOKLO-
3a6opa.

13.19. B Ge3nanopHHIX BOJOHOCHLIX TFOPH3OHTAX, a TAKKE B HEray-
60KO 3aleralonluX HaMOPHEIX IJ1acTaX, NEPeKPLITHIX CBEPXY caGonpoHu+
HACMBIMH OTJONKEHHAMH (ABYXCJIOHHBIE CHCTEMBL), IPH ONDEAeNeHHH HO-
noMeHusl TpaHulel BToporo mosca 3CO Aas  3amETE OT MHKPOGHOTO
3arpsSHEHMsS B OTHAEJBHLIX CiIyyasx, Kak oTMeuedo B m. 13.3, memecoo6-
pPA3HO YUUTHIBATH BpeMs f, NpocauHBaHHs 3arPS3HEHHBIX BOJ 10 BEpTH-
Kajgd A0 OCHOBHOTO 3KCIVIYaTalMOHHOTO IJacra, T. e. MPHAHMaTh =
=Ty—ty. Ecan #>Tw, BOZOHOCHKH TOPH3OHT 3aHIUIIEH OT MHUKPOOHHIX
3arpsa3HeHHi.

Besnnuuna £, npu6nukenHo Moxer 6bITh onpefiedeHa IO cielyIoUuM
GopmynamM:

a) npu Majnofl HHTEHCHBHOCTH HHOHJIBTPALUH 3aIrPA3HEHUBIX BOJ &
(e<<hy, ko — xoddumuent GHIBTPALME NOPOK 30HBI a3PaluM), T. €.
KorZAa HHOHIbTpAUHs NPOHCXOAHT ¢ HENOJHLIM HaChIUEHHEM M0p BOAOMH,

3 ,—
to 2 1y molV e b, (166)
G) TpH SHAYHTEIbHONH MHTEHCHBHOCTH HHGbHAbTpalyH & {(e>>ky), T. e.
npi HHQUABTPALHH ¢ NOJHKIM HacHIIIeHHEM TOp,

f() Rz My no/ko; (167)
B) OpH ABYX-TPEXCJOIHOM CTPOEHHH BOAOHOCHON TOJNLLU
ty = (1) ng)/(ky AH). (168)

B dopmyaax (166)—(168) my u ng— MOIMEOCTE H aKTHBHAS HO-
PECTOCTh NOPOZ Haj SKCIJIYaTHPYEMBIM TODPHMIOHTOM (B CJAyYasx «a»
H «6» — 3TO0 MOPOAH 30HE a2paliMd, B CJyTae «B» — MOPOLLl BepxHero
cnabonponunaeMoro cnos), AH — pasHocTs YpOBHeHl BOJAEI OCHOBHOIO
SKCIVIYATHPYEMOTO H BEHIIIEIEIKANIET0 IHTAKIIETO COEB.

[Mapamerpsl ko, Mo ¥ Mo CHEAYET ONMPEAEAnTh HPH pa3Belike NMOA3eM-
HbiX BOA. Ha paHHUX cTaiusX H3bICKaHHH (BBIGOD BOZOHOCHOIO TOPH3OH-
Ta, Y9acTKa PaCIOJOMeHHs BOA03a60pa) NPH OTCYTCTBHH SKCIepHMEH-
TaJbHO ONPeAeNEHHBIX 3HAaueHMEt YKaSaHHHIX IapaMeTpoB HOC/eJHHE
NPpHHEMAIOTCA TI0 JUTCPATYPHHIM AAHHBIM C YYeTOM TOBEILEHHOH BOZO-
NPOHHL2eMOCTH NOKPOBHKIX OTJIOXKEHHH H TMOPOJ 20HB aspalHy.

13.20. Metonsl onpeneenus pasmepos 3CO aHaJNUTHUECKHM CTOCO-
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GoMm pa3pabGoTaHsl U CJaelyIOMHX PacieTHHX cXeM (hHABTPalH# B OAHO-
pOXHEIX Iacrax':

1) oXuHOuHas CKBAaXKHHA WM KOMIAKTHAasi FPYNNa B3aHMOZEHCTBYIO-
WYX ckBaxkHH (cocpelOToueHHHH BoAo3abop) BOAM3M  COBEPIUEHHOTO
HJIH HecOBepLIeHHOTro BOAOTOKa (BOJOeMa) NPH OTCYTCTBHH ecTeCTBEHHO-
ro NOTOKA WM TPH HANHUHM €CTEeCTBEeHHOro MHOTOKa, HampaBJeHHOro
K pPeKe, OT peKy, NapalJNensHo pexe;

2) nuuefiHbi pad BoL03abOPHBIX CKBAXKHH BOJIH3H COBEPIICHHOTO
HJH HecOBepUIEHHOTo BOROTORA (BOJOEMAa) IPH OTCYTCTBHH €CTCCTBEH-
HOro MOTOKA MJH HDH HaJHYMH €CTECTBEHHOTO II0TOKa, HalpasJeHHoro
K peKe, OT PEKH, NapalVIeibHO PeKe;

3) OIWHOYHAs! CKBa’kHHA MJIM KOMIAKTHAs Ipymna B3auMoleHcTBy-
IOUAX CKBaXHH (cocpeloTOUeHHBI BOR03a6op) B H30JHDOBAHHOM BOJLO-
HOCHOM TODH30lTe B yIaleHHH OT ITOBEepXHOCTHHIX BOJOTOKOB (Bojoe-
MOB) IIPH HaJHYHH HJIH OTCYTCTBHH €CTECTBEHHOTO NOTOKA;

4) aunelHBlf PAX BOR03aBOPHBIX CKBaXXUH B H30JHPOBAHHOM BOJO-
HOCHOM TODH30HTe B YNaJeHHH OT IIOBEPXHOCTHHIX BOJOTOKOB (BOJOe-
MOB) TNPH HaNHYMH €CTECTBEHHOr0 HOTOKA, HOPMAJIBLHOTO K JIHHHH psAla
CKBAaXHH, ¥ NIpH OTCYTCTBHH €CT&CTBEHHOTO NOTOKa;

5) cocpefioToucubit 50403a60p B BOMOHOCHOM IOpPH30HTE, MOJYyYalo-
micM AOHOJNHHUTE/NbHOE NHTaHHe MyTeM MepeToKa H3 COCeAHHX BOAOHOCHEIX
TOPH3OHTOB,

CooTBeTCTBYIOIIHE pacueTHbe 3aBHCHMOCTH colepxkarcsi B «Peko-
MEHAARUAX N0 THAPOTEONIOTHUCCKHM pacyeTaM AJf ONpeflesleHUsl TPaHHI]
II u III nosicos 30H caHuTapHOH OXpaHBl NOJA3EMHHIX HCTOUHHKOB XO3si-
CTBEHHOQ-NHTbeBOTO BOAOCHAGMEHHAY.

B cnoxupix cayuasix (cloxHast cxemMa BoJo3a6opa, HECKOJBKO
B32UMOJENiCTBYIOMHEX B0A03a60OpOB, JpeH, YYACTKOB HHTEHCHBHOH HH-
GUABTpALMH W3 KaHAJIOB, HAKONHTENEH HPOMCTOKOB H T. 1.} HEOXHOPOA-
HOCTb BOJIOHOCHOTO T'ODH30HTA B IIaHe MJH B pa3pe3de; Ca0XKHAA KOHH-
rypaliud pexd; PasjHUHEIE YCJIOBHS Ha IPaHHIaX BOJOHOCHOTO TOPH30HA
T4, CIOKHBIE THAPOXUMHYECKHE YCJIOBHS H T. II.) BMECTO aHaJHTHIECKHX
meToLoB pacuera 3CO cieldyer HCIOAb30BaTh  IpadoaHaNHTHUECKHE
MeTOJHl pacyeTa, MoAeJHpoBaHHe GHALTPAUHH Ha aHaJoroBHIX NpuSO-
pax, YHCIEeHHOe MOIEJIHPOBaHHe C IpHMeHeHHeM DBM.

13.21, ITpumeHHTeNLHO K HEKOTOPHIM HaHboJiee NMPOCTEIM CXeMaM
dbuapTpallii B palione BoAooT6Opa pacueTHHIC 3aBHCHMOCTH JJs ompefe-
serns rpadny, 3CO npusefenn B Tabu. 42, 43 u Ha puc, 63-—86,

! PexOMeHDAUMH N0 THAPOTEOJOTHUECKAM PAcieTaM s ONpeleeHus
TPAHKL, BTOPOrO W TPETHEro I0ACOB 30H CAHETAPHON OXPaHH NOA3EMHEBIX
HCTOYHHKOB XO3SIHCTBEHHO-THTHEBOTO BoJocHabxenud. — M.: BHHUHU
BOATEO, 1983.

Opanosckag A. E., Jlanmun H. H. Cannrapaas oxpana Bofo3a6opos
noj3eMHsX Bog, — M.: Hegpa, 1987,
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Ta6auma 42

Pacyernele SaBrcHMOCTH JJIs onpeselennst rpasnn 3CO Bog03aG0POB MOABEMHLIX BOJ,

CxeMa JIOTOJIHATeIbEbE AHHHE
R r , d
R=R;+AR r — mo rpaduky puc. 65 |d=2QT /amnL Q< nxy g
63,a |{Rq=gT/mn 7 max=Xo—Xp dmax=Q/(29) L=R-1
AR —no rpaduky puc. 64
63,6 |R=Rq+AR r — 1o, rpaduky puc. 66 |d — mo rpadury puc. 68 Q>ax, g
AR — o rpadury puc. 67|rmax=2%o
69 |R-—rmo rpaduxy puc. 66;|r — no rpaduky puc. 66 |d —mo rpaduxy puc. 71; 74 | g=0
70
72 R —mo rpaduky puc. 66 |r — mo rpaduxy puc. 73 |d — no rpaduxy puc. 74 —
75 |R — 1o rpaduky puc. 76 |rmax=yp dmaz=Q./(29) 2 Qe = Q arctg yp -+ ¥p
Qe = Qo/2ng%,
(—2 = Q/2mngxy; ;p = Xpl%,
!;D = ypl%o
77,a |AR —mo rpaduxy puc.78 QT 1 2q1 da 2QT -
2mnl Q = aumal
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77,6 |R — no rpaduky puc. 79 . QT dse 2QT —
~ omni ~ nmnl
max = %o
77,8 R~ Qr 1+ 2q1 r — no rpaduky puc. 81 |yp — no rpaduky puc. 80 —_
= omnl Q max=Yp
Rmax = Xp
77,0 |R —mo rpatuky puc. 82 |r=y; d — no rpaduky puc. 79 (apuj —
Yp — 1o rpaduxy puc. 80 |R=2d—x;)
83 |R — no rpaduky puc. 83 |r — no rpaduky prc. 83 i 20T -
" qumnl
84 R — no rpaduky puc. 85 |r — no rpaduxy puc. 85 _ 2QT —
~ amnL
R — no Tabn. 43 re=xp g 2T (Q — Quep) Xp = xp/B
Yo=0[x%.K; (% o nmnl D ——
*p=Q [xpKi (xp) +v] o 9B (v L 1)
(nps g # 0) s
d=R=r Quep = Q@ — 2xp g
1 R 1
86 _—— & (— 4+
(npu g =0) B2 my \ km

1
+ )|

_ (km)
T (emy
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Tatnuma 43
3navenns R/B B 3aBHCHMOCTH OT T
R/B Snavenust T IPH V, PABHOM
0,01 0,05 0,1 0,2 0,5 1 2 5 10 100
0,1 0 0 0,001 0,002 0,003 0,005 0,007 0,008 0,009 0,01
0,5 0,003 0,013 0,025 0,046 0,089 0,132 0,172 0,212 0,229 0,248
1,0 0,013 0,064 0,119 0,213 0,403 0,573 0,728 0,87 0,93 0,992
2,0 0,088 0,405 0,73 1,223 2,074 2,715 3,226 3,645 3,833 3,981
3,0 0,36 1,508 2,531 3,857 5,74 6,943 7,805 8,467 8,723 8,971
4,0 1,19 4,294 6,499 6,909 | 11,8 13,43 14,54 15,36 15,67 15,96
5,0 3,4 9,815 13,32 16,67 20,25 22,15 23,4 24,3 24,64 24,96
10,0 63,56 80,38 85,94 90,42 94,74 96,9 98,26 99,24 99,62 99,96
20,0 394,1 396,8 398,2 398,5 399,2 399,5 399,7 399,8 399,9 400
50,0 2491 2495 2497 2498 2499 2500 2500 2500 2500 2500
- QTv

MNMpumeyanue T=

amnB? (14-v)’
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Prc, 63. CxeMbi QUIBTPANEM K COCPSRAOTOIEHHOMY Oeperonomy
Bo03a00py IpH ecTeCTBEHHOM MOTOKE, HANPARJEHHOM K peKe

a — OTHOCHTENBLHO MaJbifi pacxold momosabopa (Q<mxeq); 6 — 6oan-
mo#t pacxoa Boaosabopa (R>7xeq)

AR=AR/x,

Puc, 64. Tpadmug psa  go — X, =X, /0,0
eI npoTsie ’ Lo [ A
Skennocta 3CO R (8 pp = G4
cxeme puc. 63, @) ’ 4 s o e 95
47 4 —— 2
A==,
? V / "} ey
45 "////’// ? V-4
7 05
|/ amm = ’
@3%/ — 09 44l%y
T
iy g 295
915 4%
g T=0T/mnx,
T2 s 4567 6 9w P

rie Q—o0masl NPOH3BOAUTENLHOCTE BoJo3abopa, /m W f —— MOIIHOCTh
H AKTHBHAs NOPHCTOCTb BOJOHOCHOTO TOPH3OHTa; Qe — Pacxol ecTecT-
BEHHOI'O IIOTOKA IOJ3EMHBIX BOJ K GeperoBoMy Bomo3abopy; Qo — pacs
X0J ONHO¥ CcKBaXKHMHB JHHeAHOro BOJ03a60Opa; p —— KOJMYECTBO CKBa-
XUH B JIMHEHHOM BoJo3abope; /- IOJIOBHHA XIJHHBI JIHHEIHOrO pdAaa
CKBaXHH; 20 -— pacCTosiHme MeXIy CKBaXKHHAMH B JHHEflHOM pHARY
CKBaXHH; Xo -~ PAacCcTOfHHe OT peKE A0 Oeperororo Bojo3abopa; Xp —=
AJisi GeperoBHX BOX03aGOPOB — PACCTOSHHE OT PEKH JO BOJOPA3AENIbe
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X Puc, 65. I'padpr pas
7 ,—-62.—5 *  OHpeAeneHus opoTH~
P X xesnocrty 3CO 7 (K
cxeme puc. 63, a)

o 7
agr r/%, Eﬁ %
48 I — 05
07 // L 94
el ] v A
04 ///--—’d[ﬁ ) a7
> // l 5
] —
02 | L a9
a7\ ﬁ,_L»-J’Jfg 7
l 5 8 7 8 9
0 1 2 3 “4
x K puec 638
72 § o, P .
k,ou[ K (=] g-. d i1 L
o~ n - ] e QM .
7tk puc 635,68) g’:/;“’? R A [ =l
R(“;UM‘O) “‘f/m > T L e
/ /// - q"f
/
% // — |
96 /l/
/]
/ - v
034 7:=7'/X0;R=’0/TXD’__—
| | -
7.7 GqThimng; G99/
02 1 1
14 16 16 27

=g w ¥ ¥

efgenenia NPGTAMERAOCTH 3COr (& cxemam puc, 63, 6,
Puc. 66. I'padug aag OBP 1%9) 1 R (K cxeMe pHC. 72)

HOf ToukHM; nA BOA03a6OPOB B YAAJEHHH OT PEK — PACCTOSHHE OT BO-

Zo3abopa 1o BOROpPa3edbHOM TOUKH,
13.22. Tlpu pacuerax 3CO Geperosux BoA03aGOPOB HEGXOAUMO Yuu-

THBATbL HECOBEPUICHCTBO PEUHBIX pyceld, o6yCAOBAEHHBIX HENOJHOTOH HX
BPE3KH B EO,H.OHOCHI:I}“I flacT, a TakXKe HaJangHeMm B jJoxKe CJlﬂGOHpOHHU.ae-
MEIX BKJIIO‘leHIfIfI, SanyﬂHﬂIOIILHX FH,IlpaBJIPI‘ICCKy}O CBSA3b I[IO/J3eMHBIX
n HOBerHOCTHbIX BOX.

IIpakTHIecKH HeCOBEPUICHCTBO PEUHHIX pycea MOXKHO Y9YecTb ¢ mo-
MOIIbI0 METONA JONONHHTENBHOTO €107 AL, B COOTBETCTBHH ¢ KOTODHIM
BCE paCHeThl BEAYTCH N5 COBEPWIGHHEIX pyced, HoO ype3 pekH OTOABHIa-

198



fﬁ
_ I, 7005
— Q /mnx,,l,gﬁc,q/é? /9-
5 I+ e 1§00
et |
A/?:A/?/Xo P //__._—- //‘2:/]’5
4 P e -
/// /,,_—fr""""'———' A1 g7 277
g
3 ﬁ;///” gt
[// T f g=020
1Y/ e g0
% ///—_-— 3 =150
8 7
’_-_-—
7 // q’”:zw
) e m
0 2 4 b 8 70 72 7% 15 25357

Puc, 67. Tpadug pas ompexenenus nporamentoctds 3COR (g cxeme puc, 63, 6)

g
g |
‘:0,05 5 - gﬂ?
I mz»r
5 - /_‘_____,{%sdmﬁzz
a=a); %0 s Dpox™ G o ___,_—-éf:-—-———"—z—; x5/
4 = ____: OE gmax_ 432
- " I maxJ 74
) 99 | Gy =346
/:;:.-' 035 max
\3 é; — R dmax‘g‘gz
%éé’ = 8 505 e
2 207
T =qTimnss s § /4 ©
7

04&@@@%%&%@@@@%@&&%%w§

Puc, 68, 'padug ans onpegencuua mupunm 3CO0 d(g cxeme puc, 63, 6)
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PEKA

Puc. 63, Cxema $HALTPANUM X GEperoBOMY COCPEAOTOUCHHOMY pomosaGopy WpH
OTCYTCTBMH OLITOBOro NOTOKA (g=0)

K
4o JTTTT
15 - :’P/X0

T =T @=qTimnx? T4
8

,

6 -
; y
g

040612 16 2 24 28097

Puc. 70. I'padur pna onpepencHns
uporamennocyn 3COR (K cxeme
puc, 69)

PERA

4 ] T
0 &k, — ]
B ]
// 7
6 j/ T@0fetnnx?
4
2
h 700 200 w600 800 %

Pre, 71, Tpaduk nans onpenenenus
mupunst 3CO 4 (x cxeme puc. 69)

/e

Puc 72. Cxema dQuantpauus & GeperoBomMy cocpenoroueHuomy Boaosabopy npn
eCTeCTBEBHOM HOTOBEe, HANPAaBiAEHHOM OT DPCKH

0NN
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Puc, 73. Tpadmg ans onpepenenaus nporsxennoctn 3COr (& cxeme puc, 72)
7 g0
Y = g
— 1 00 G40
"""
I -
3 /Aé:: 01 Gy 11
= 5
Il
13
2 =% 0
= 040
) - l 1%
7 d:d/’(vi é:j&ag/g’ 7;’477'/”’””"; 07max "‘gl'nox/xa

4 8 12 16 20 24 2832 36 40 44 48 52 56 60 64 6672 76 60 T,

Puc. 74. Tpadux ans oupepcnenns wuppum 3CO 4 (K cxeMam puc, 69 n 72)

eTcs UpH 5TOM Ha Benwunuy AL = cth (2ba)/a,

rge b— mHpHHA peRH; A= Vkojkmmo; km — BOJIONIPOBOAHMOCTD TJIAC-
Ta; Ry ¥ mp— Ro3tduuKenT (UILTPAUUM M MOILHOCTb cnalonpoHHIae-
MOTO 3KPaHHPYIOLUErO CJOK MOA PYC/IOM PEKH.

TakuM o6pasoM, yTalrl npr pacverax 3CO yuecTb HECOBEPWIEHCTBO
pyces peK M BOAOEMOB, B COOTBETCTBYIOMHAX GOPMyJNax H rpadukax
K Ta6a. 42 BMeCTO PacCTOAHHA Xq MEKAY pekoll m BoJo3alopoM cieayeT
6path BeaHuHHY Xo+AL.

201



Aoy

L2 dmax

|
/f// 77 7
l’ - ‘ ._ .

PEKA

TITTTIAI T ITE ST T T SV ITTT VTR

2d

Xo

‘7’Hw2uﬂuw

0%n7x

y. /4 ZW'AV'%V’/J /4 ( a7t

PEKA

////f/////’/}//’f
24

L
7f

Puc, 75. Cxema QMALTPAIMOUHOIO TEUEHHH K GeperoBoMy cOCPEeROTOYEHHGMY BOHO-
3a00py NPH eCTCCTREHHOM HOTOKE, NAPANNEALHOM DEKE

& — OTHOCHTEeNBbHO Manblfi pacxol Boposalopa; 6 — GonpIOE pacXof Boxosabopa
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Prc. 76. I'padug ana Né
onpexeaenns [poTs«

AR=BR/x, 5 JR,q/R3 Tl /oy

mennoctt 3CO R (x 4
cxeMe puc, 75}
- 5408
3 ) ’
dpe. 0075
//?//,’w— g7
2/////_:4._ 0,75
g 42
Vo= )
/o 9%
/ s 7
0 2 y G 8 wr

#% =
; |
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Puc. 77. Cxemnl duavrpanuu x AuReiiHoMY GeperoBomy Boosabopy

g:ggrecmemmﬁ ROTOK HAGpPaBJed K peke; O -~ eCTECTREHHHH NOTOK OTCYTCTBYET,
TECTBeHHNI FOTOK HANpPaBAEH OF PEKH; &~ ECTeCTBEHHHI MOTOK napadie-
JICH peKe
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Puc. 78. I'padug mag ompeaencHua mporaxennocty 3CO R (K cxeme puc, 77, a)

AR=ARII+Quxe/l(14+ Q1) To=Tgimal+xoli(1+Qy); ARma:szRmax/x“;
Q1=Q)F=Qxofngi®; T=1[xs

‘?f
il 171 F/V
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Puc. 79, Fpadux pan ompeaeresars pporaxennocts 3CO R (g cxeme pnc. 77, 6)
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puc. 80. Tpadur nan ;,;,

9 ImHPBERL
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Puc, 81, Fpadnk Aaa onpegesenns HPOTAKERHOCTH 3CO r (K cxeme puc. 77, &)

205



Puc, 82. Ipadwx aaa

£ 2 onpeaencHus npoTH~
70 menroctH 3CO R (x
/ cxeme puc. 77, )
g Pu
o\ h R Yon, T //
7 /
6 /
//
4 /
3 / 7 =7/2mon VG, —
/ 5% e Puc. 83. Ipadux anqa
2 onpepeaeHus ApoTH~
/ mensoctm 3CO {r u R)
HpH jgeficTBHH cCocCpe-
7 JAOTOYCHHOr0 BOXO034«
— 6opa B H3OJIHPOBAH-
0 \ Té. HOM HEOrpAHHUYEHHOM
5 10 naacre
n oA
770 — /
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Puc. 84, Cxema ¢duabTpanWa K IR~
nefinomMy BojnosaGopy B HEOTpaHHECH-

2 2 et
A, /’// N X
N KV B -
7 %pﬁ 75
riR ~
1T 72
R
5 = 7
35'?1*?’4 Vd A T
4 HER - R
soline e g AL | g™l | T L]
:'3 /,frhi\?,// .;-"//»// V"/Z:‘“‘/’#,
25 yA 07 // /C—*’f 3 =02 N
2 P |t
15 /‘Zf” gz et =nn =2
74 //,4// /’—# - -
V7 sl AR
7, e NN
g ] y

Puc, 85. I'paduk mas onpesencnus npormRensoctn 3CO (R a r) npu paeficTouu

HOM HAACTe

2 45 8

J/
70 12 14 15 18 20 22 24 26 28 30 32 34 36 36 40 7,

auBedgoro EoA03a6opa B H30AHBOBAHHOM HEOTPaHKBUEHHOM NNACTe
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Puc. 86. Cxemel QuUAbTPANRR B BOR03A60DY B YCAOBUSX ACHOJHATEALEOrO BUTARMA
niacTa

a — nnan; 6 — cxeMa ¢ LONONHATEALHHM DHTAHHEM NYTEM NEpeTSKaHHHA H3 COCek-
EHX IJIACTOB; 6 — CXe€Ma ¢ JONCHHHTEALHLIM NHTAHUEM 3a CUST YMeHBUIGHMA Hclas
peHBs
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14. HACOCHBIE CTAHILUH

Kraccudukanus HaceCHbLIX CTAHUMM

14.1. Hacocgsle cTaBURA HA BOZ032aGOpax MOA3EMHHIX BOA NO yCao-
BHAM 3a60pa BOZbI MOXKHO YCJOBHO PasfeJHTh Ha:

HACOCHHIE CTaHIHu AiA 3260pa BOJH H3 CKBaXKHH;

HACOCHLIE CTAHIMHM HAa JAYYEBbIX H FOPH3OHTAIBHLIX  BoA03abopax;

HACOCHHIE CTAHIIUN Ha KaNTayax MCTOYHUKOB.

PasnuuaioT Tak:xKe Ha3eMHble, 3arnyS/aeHHBE H TOA3EMHLIE HAcOCHEIR
CTAHIUH.

14.2. B 3aBHCHMOCTH OT CTElleHE obecleyeHus Honaws BOAH OOGBEK~
Ty BOAONPOBOAHLIE HACOCHEIE CTABIMH, KaK ajJeMeHT ofumelt cucTeMbl BO-
IonpoBOAa, NMOAPa3AeNA0OTca Ha TPH KaTCrOPUH B COOTBETCTBHH C YKa-
sanusmu CHull 2.04.02—84.

Ha cucreMax HCKYCCTBeHHOIO HONGAHEHHS 3alacoB NMOA3EMHBIX BOA
Z7a Tolauy BOAH Ha MHQHABTPAUMONELE COOPYKEHHS WIH COOPYKEHHS
NPCABAPHTENBHON OUMCTKH HCIIONB3YIOTCS KOHCTPYKUHE BoA03a60poB
¥ HACOCHBIX CTanluil, NIpHMEHAeMble HJAS TNOBEPXHOCTHHIX HCTOYHHKOB,
H B HactositeM [locoSpy He PaccMaTpUBaIOTCH.

Boponoanemuoe o6opynoBaHue Ha BOAc3a00pax
NOA3EMHBIX BOJ,

14.3. [lns nmoAbeMa BOAH HCIOJB3YIOTCS:

Hacochl ¢ NOTPYRHBLIME 9AeKTpoABuraTenamMu 31B;

Hacockl ¢ TpaucMuccuonneiM Bajdom ATH m HA (nacocst — B CKBa-
JKHHE WM IIaRTe, SJAEKTPOABHIATENH — HaX YCTheM CKBAJKHHBI HJIH 110+
JIOM HaCOCHOH CTaHIHMH);

HAcOCH! FOPH3OHTAJNbHEE LEHTPOGCKHEE,

IpaudTeH H3-32 HE3KOTO Kod(hPHIHUEHTA None3Horo HeficTBHA, He-
00X0AHMOCTH HOMONHHATENBHOrO  yIIYOJeHHA CKBAXKHHE JJIsi CO3KAHHSA
B HHX cTON6a BOJH COOTBETCTBYIOMCH BEICOTH, OGECIEUEHHS HX KOMIpec-
COpaMH HJIA NMOCTOAHHO CKATEIM BO3AYXOM €O CTOPOHH B HACTOSIICcE
BpeMs B CHCTeMaX BOXOCHAGKEHMS NMPAKTHUECKH He IPHMEHSIOTCS.

HpH 3KCINTYaTalluH BBICOKOHANODHHIX BOJOHOCHBIX TOPH3OHTOB CKBa-
XKUHEL MOT'YT CAMOHM3JHBATECS, H NO3TOMY 060pYyLOBaHNE HX BOLOHOND-
eMHBIMH ycTpoficTBaMn Hepelxo He TpebGyerca Ha nepHoX cpaboTKH Ha-
N0Pa BOLOHOCHOTO TOPH3OHTA B AOUYCTHMEIX Npefesax.

Hacocwr 21 B

14.4. Hacocn DIIB Moryr mpEMeHSTBCA I 06OPYNOBaHHS CKBAXKHH
rayGusoft 10—300 M; nx pacXoAHas XapaKTePHCTHKA HMEET UIMPOKHe
npefennt 4—375 m?/q,
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Hacocupie yeranoeku DB npepHaswauenn A1s nojfaud BOAH! ¢ 06-
melt mMunepanudaumeli (o CyXOMy ocTaTky) He Gomee 1500 mr/m, coxep-
xamell He 6osee 100 Mr/a TBeDALIX MeXAHHUYECKHX NpHMecei.

B OTHZeNBHEIX CyYagx HKOIYCKAETCsl IICNONbI0BAHUE HACOCOB ANS HO-
JAaur BOAH ¢ ofpied muHepasau3anueli o 2000 mr/a.

Hacocol 31IB — ofHO- HJAM MHOTOCTYIEH4YaThie €  BEPTHKANbHRM
pACTIONIOKeHHeM Basa paGorawT ¢ moanopom (I—6 M), BesuumHa KoTo-
pOTO YKa3bIBaeTCs B TeXHUUECKOH XapakTepHCTHKE Hacoca KamkAOH map-
k4. Pa6ora Hacoca 6e3 mOCTOAHHOTO NGANOPa («BCYXyIO») HE AONYyCKaer-
cfl, TAK RAK IPH STOM IIPOHCXOJNUT Cropaxue OGMOTKH JABHraTessl.

Hacocwr SIIB wmoryr pa6oraTh B MCKDHBJCHHBIX CKBAXKHHAX, B Pas3-
HOOOPA3HBIX THAPOTEOJOTHIECKHX YCJOBHAX, AJS HHX TPeGyOTCA MHIH-
MaJIbHBle pa3Mephl 3laHuii (aBHABLOHOB), B KOTOPHLIX Pa3MeLaloTcs ap-
MaTypa HamopHHX TPyGONPOBOAOB ¥ CTAHUHH YHpaBJEHHSI.

Hacocwi ATH u HA

14.5. Hacocw ¢ rtpancmuccuounsiM Bajgom ATH m HA — muorocry-
HneHyaThie, IPUMEHAOTCS NPH raybunax xo 100 .

ITponssonurensrocts ux 30—200 M3 /y,

Hacocst ATH n HA ycraxnaBanBaioTcsl B 0CHOBHOM B Ha3eMHBIX I1a-
BH/IbOHAX. Bce THNEI HACOCHEIX YCTaHOBOK € TPAHCMHCCHOHHHIM BajoM
MOr'yT HOpMadbHO pa6oTaTb B CTPOTO BEPTHKANBHLIX CKBAYKHHAX, B KO-
TOPLIX OTKJOHEHHS OT BepPTHKANH HCKJAKWAIOT MPHKACAHHE HACOCA K CTe-
HaM o6calHEIX TPY6.

Vkazannbie HACOCH NpPEeLHA3HIAUCHH AJs MOJAuWH BOAbI obliefi MHHe-
panusanueii He Goaee 2000 mr/a ¢ TeMmuepatypoiit no 35 °C. Conepixanue
TBepILIX MeXaHHUYeCKHX npumecefr Joaxno O6bTb He Gosee 1000 mr/a
st yeranoekn HA u e Gosee 5000 mr/a anst yeraunoBrku ATH.

Hannuue TPaHCMHCCHOHHOrO Bana GOJBINOA JIJAHHB B NPUHYIHTENb-
HOH CHCTeMH! CMaskii MOAIIMIHHKOB Baja YCJOXKHAET YCJIOBHS DKCHIya-
Tallud THX HacoCOB, NOJITOMY Hanbojee ILenecoo6pa3Ho HX NPUMEHHTh
I CKBaxkHH HeGosbiiofi ray6uuer (30—40 M), B WaXTHHIX KOJIOZLZX
# BOJOCGOPHBIX KOJOALAX TOPHSOHTANBHEIX H JYUEeBHX BOL03aGOpOB.

HoanroseTnsas NpakTHKA SKCUAYaTalMH STHX HAcOCOB TOKas3ana HX
HalleskHOCTh, HO OJZHOBPEMEHHO OBLIM YCTAHOBJIEHH HX HEJOCTATKH.

OTKIOHEHHST BaNa OT IEHTPANBHOIO TOJIOKEHHS IPH AJHHHOH TpaHc-
MHCCHOHHOH Nepefade MpuBOAAT K cHmxeHmio KIIJ] nacocHoro arperara
5o 20—25 9%, xora caM HacocHblft y3en obnanaer BeicoxuaM KITI (88 %).

l‘opnaomanbﬂme I.leHTp06e)KHble HacoChb!

14.6. Ha Boxosaopax moA3eMHBIX BOJ FOPH3OHTAJbHbIC HEHTPOGEK-
HBle HACOCH NMPHMEHSIOTCS Ha KanTa)aX, KOrZa HacoCHBle CTaHLWH pac-
HoJIoXeHbl HEMOCPEACTBEHHO y KamnTaxHOH KaMephl Wau c6opHOro pesep-
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Byapa, Ha TODH3OHTAJbHLIX R JIYUeBHX BOK03a60pax W JOBOJBHO PERKO
AN TMOABeMa BOJAH H3 CKBaXKMH B (J1yyafx, Korja XHHaMHueCKHE ypo-
BeHb IOA3EMHHX BOJA HaXOIWTCA B THpeleNaX BHICOTH BCACHBaHHA HACO<
coB (3—6 M) ¢ yueroM IMAPABJHYECKHX NOTEPh BO BCACHBAIOMEM TPY-
GornpoBoie, HAM B cayuasix, KOrka ofeclegeHa pa6oTa HacOCOB «IOK 3a-
JINBOMS,

3aB04OM-H3TOTOBHTEeM OOLIUHO FapaHTHPYeTcsl KONYCTHMas Bas
KYyMMeTPHUECKAst BHICOTA BCACHIBAHHS NPH ONpeJieJeHHOH Mopade H 9HC-
Je 060pOTOB Hacoca, TeMunepatype sofsl o 20°C m 6apoMeTpHuecKOM
IaBleHn¥, paBHoM 10 M Box. cr. Ecau Hacoc npelinosaraercs HCMOJAb3O-
BaTh NPH YCJIOBHSX, OTJAHYAIOMHXCA OT NACMOPTHBIX A4HHWX, TG HOBasfg
IOMyCTHMag IJs HErc BHICOTA BCACHIBAHHA JOJIXKHa OHTh NepecyHTaHa.

Juanason mnpomsBopuTesnbHOCTH  BhMyckaeMhix B CCCP ropuson-
TaJAbHBHIX H&COCOB OYeHb WHPOK — oT 2 o 12500 m3/4, Hamop HacocoB
pasibIX Mapox, ¢ pasHbIM WHCIOM oGoporos — or 15 no 700 m; Ha BoAo-
sa6opax NPHMeHSIOT OOLITHO HAcoCH ¢ HamopoM 15—60 M.

TopusonTanphbie HeHTPOGEKHEIC HACOCH! MO3BOJIAIOT H3MEHSTh RPO-
H3BOAUTEJNBHOCTb, HANOD, MOMIHOCTbL JABHraTenell NYTeM OGTOUKM KoJec
B mpefienax 5—~15 % (B 3aBHCHMOCTH oT KoadduuUeRTa GHCTPOXOAHO-
CTH KOJIeC2) HJM H3MEHEHHs 4HCJ2 060POTOB HACOCOB.

Hacocnl, KaK npaBHIO, yCTAHABAKBAIOTCA H3 pacueTa HX PabOTH «NON
8aJMBOM>», UTO YHPOIIAET aBTOMATH3AUHIO HX YHDABJCHHsS INPH IKCHAYa-
Tauuy. B cayuae ycTaHOBKH HacOCOB He «IIOX 3aJHB», B CTaHUAH ANA
3amycKa HacOCOB YCTAHABJAHBAIOTCH BAaKYYM-HACOCH H BaKyyM-KOTJHL.
B nacocHbx cranuusx III gareropum momycxaercst yeTaHOBRA MPHEMHHIX
KJaNaHOB Ha BCacHBaiomeM TpyOompoBoAe ZHaMeTpoM 2o 200 mm,

Onpepenienne NPOU3BOAUTENLHOCTH K NIoAGOp
HAacOoCOB

14.7. Tlpn koHkpeTHOM nOAGOpE HACOCOB CiellyeT PYKOBOACTBOBATH:
Csl HOMEHK/IaTypoH, dakTHuecKH BHIIYCKaeMOH NDPOMBIIIEHHOCTHIO HA
roZl MPOCKTHPOBAHHA.

14.8. O6was npousBOAUTEJPHOCTh HACOCHHIX CTAHLHUE Ha BOJO3a6o-
pax TMOJA3eMHBIX BOJ 3aBHCHT OT MOTPeOHOCTH B BOJE, CXEMH BOZOCHAG«
XKeHHA 06beKTa, BO3MOKHOCTeH BOAOHCTOYHHKA.

14.9. B cayuasx, xorja BofOCHaGkKeHHe ABIACTCA H HPOTHBONOXKAD»
HBIM, TPOH3BOJHMTEAbHOCTh HACOCHBIX CTAHIHH JAONMHA YUHTHBATH BO3+
MOJKHOCTh BOCCTAHOBJCHHS IOXKAPHOTO oO6beMa BOJB B pe3epByapax
H BO BCEX CAYUYasx BOCCTAHOBJIEHUS MONOJHUTENBROIO aBapUUHOTO 06Be~
Ma, NpelycMaTpHBAEMOro Ha BpeMs JHKBUIAUMH aBapHH OpH nojaue
BOAB B Pe3epByaphl [0 OAHOMY BOLOBOALY, ¢ yueTOM YKasaHuii m. 14.15,

14.10. TIpu nogavye BOAH W3 BOLOMCTOUHMKA HEINIOCPEACTBEHHO B CETH
NOTpeBHTAA NPH OTCYTCTBHM IPYTHX MCTOYHHKOB IHTAHHS ceTH o6masn
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paGouasi NMPOH3BOAHTE/IBHOCTh HACOCHLIX CTaHIuft Ha ckpaxuHax (wnn
kanrTaxax) AokHA ofecneyuBaTh HAHOOALIUME HacOBOH pacXol B ALHH
MakcEMaJjibHOro Bogonorpebnenus (paccuurmBaercss no CHull 2.04.02—
84), a Tak¥Ke pacxol BOAH Ha NOXapoTylleHHe,

14.11. IIpu nojavye BOAH B eMKOCTb NPOH3BOAMTENBHOCTH ONpesessi-
ercsa MCXOAA W3 NPHHATOrO pemuMa paboTH HACOCOB H BCJHYHMHE pery-
aupyomero o6beMa eMKOCTH. B 3TOM ciydae rpynna HacOCHBIX CTaHIHIE
HAaJ CKBa)KHHAMH DPaccMaTpPHBAETCS] Kak elMHAad HacOCHAs CTaHIUA
€ YHCAOM HacOCOB, PABHEIM KOJUUSCTBY palouuMx CKBaXuH Ha BoA03alo-
pe. Tlpa Ha/iuuHH B €MKOCTH PETyMHpYIOIero ofbeMa mofada U3 BOXO3a-
6opa HAHGOMBLIErO0 YaCOBOr0 Pacxofa Bojb He Tpebyercs

14.12. B GonbuwiHHCTBe CAy4aeB, 0COGEHHO NPH 3HAYHTENHHOM YAa-
JICHHH BOXo3aGopa oT nortpebutrens, BHToAHa paBHOMepHas pabora Ha-
COCOB, OAHAKO peXHM paGOoTH! HACOCOB ClelyeT YTOUHSTb Ha OCHOBAHHH
TeXHHKO-9KOHOMHYECKOTO COMOCTABJEHUS BapHAHTOB

14.13. Hapsay ¢ pa6ouuMH HACOCHHIMH CTAHIHSMH HA CKBAJKHHAX
BOJXHb OLITh pe3epBHBIE CTAHUHH MO YHCAY PE3EPBHBIX CKBAXKHH,

14.14. B HacOCHBIX CTAaHUHSX Ha KanTaxax, OPH3OHTAJBHHIX H JY-
9eBHIX BOJM03afopax MOJIKHB ObITh pe3epBHbie HacocH. UHeJao HX ycra-
HABJIUBAETCA B 3aBHCHMOCTH OT KaTeropuu obeclieueHHs NOAAYH BOJBL
norpebutento corsacHo pasi. 7 CHull 2.04.02—84.

14.15. YunTbiBasA, uTo Ha NEPHOJ BOCCTAHOBJICHHS MOXKApHOro 06b-
eMa Bolsl B pesepByapax momyckaercst mo CHull 2.04.02—84 cHumxenue
NOKAYH BOABI Ha XO3SHCTBEHHO-THTHEBHE HYWKAH Jo 70 % pacuernoro
pacxoja H Ha TPOH3BOACTBEHHBIE HYXKJAH TIO aBapUAHOMY rpaguky, BO3-
MOXHO Ha 3TO BpeMs NpeAyCMaTpHBaTh HCIOJAb3OBaHHe Ha BoZo3alopax
Pe3epBHLIX CKBAXKHH.

14.16. Hacocnoe ofopynoBanue BhIfHpaeTcs] Ha OCHOBE THADABJH-
YeCKOT'0 pPacueTa, YUHTHIBAIOIIETO COBMECTHO THAPOTeOOoTHUECKHE YCJIO0-
BHS, XapaKTepHCTHKY HacocoB u pafory tpyGomposomos. B pesyabrarte
pacuera AOMKHB OBITh TaKXkKe YCTAHOBJNEGHH YCJIOBHA PaboOThl HACOCOB:
HonoXeHne pabouHx ToOUeK, HEOOXOAHMOCTL APOcCesMpPOBAHHS Hamopa
3aTBOPOM HJH 11e71ecC00pasHOCTh CHATHS PalOuHX KOJieC HOTPYKHEIX Ha-
COCOB M0 COINIACOBAHUIO ¢ 32BOJOM-H3TOTOBHTEIEM.

14.17. HeoOxopuMeiii Hamop y HacocoB Ompefensiercl OGBIYHBIM MYy~
reMm, OQH charaercsi W3 reoMeTPHYECKON BEICOTHI NOABEMa BOAH, THIPAB-
JIHIECKHX TNOTEpPb B BOJOUOABEMION Tpybe HACOCHOH CTAHUHH H HaNop-
HOoM cGOpHOM Tpy6onpoBoje.

BrlcoTa TreOMeTpHYECKOTO MOAbLEMa BOABI HCUHCJHASETCA OT JHHaMH-
YeCKOrO YPOBHS BOAH B CKBaxKHHe [0 MAKCHMAJEHOTO YDOBHSA BOAH
B c6OpHOM pesepBYape HJH B MeCCTe IMOAAHH BOJABI Ha CTAHUHIO OYUCTKH
uny B pesepByap Gawnu, [Ipu mogade BOAH B NPOMEXYTOUHBIE y4acTOK
¢6opHOTO HamopHOTO TPYGONPOBOAA — OT AHHAMHYECKOTO YPOBHSI BOJAH
B CKBaXHHE JO IBE30METPHYECKOA OTMETKH B TOUKE NPUMBIKaHHA K BO-
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aoroay. IlpH HemocpeAcTBeHHOH MoAaue BOAB H3 CKBAXHNkl B CeTb NO-
TpebuTeNss BBICOTA IeOMeTDHYECKOTo IOoLbeMa olpeledsercs oT AuHaMH-
UECKOTO YPOBHSI BOAM B CKBaXXHHE JHO OTMETKH B MeCTe MPHMBIKAHHA
K CETH NJIOC Heo6XOAMMBIE CBOGOANBIA Hanop B 9ToM Mecre. Ilpu moxaue
EOAK B caMOTeuHme cGOpHBle BOAOBO/LI BHICOTA NMONBEMA ONPCAENseTCs
OT JMHAMHYECKOrO YpOBHs B CKBaxKHHE A0 MeCTa H3JHBa B BO-
LOBOJ.

Tuapasanueckie NOTepH B BOJAONOLbeMHONl TpyGe M HacocHo¥ craH-
A OIpeJlesAlTCsa pacueToM,

14.18. Tlpn noaGope HAcOCOB jAst PYNIEI CKBAXKHH CAEJYeT BCeraa
CTPEMHTBCS K HX ONHOTHNHOCTH, YTO 3HAUHTENBHO o6Jerdaer ycjlOBHS
IKCIAYaTaluH ¥ KOMIJIeKTanuwo 080pyACBaHHUA.

14.19. B CJOXHBIX MIAPOreOJIOTHYECKUX YCJAOBHAX, KOrAa NIPH ORM-
11aKOBLIX [IOHHXECHHAX YPOBHS BOALI B CKBAMKHHAX AeOGHTHI HX Pa3JHuHbIE
HJIH, KOrZa NPH OANHAKOBHIX HeOHTAaX pa3/uUHB! NOHMXEHHS, HACOCH
cJacnyeT noAlupaTh HHANBUAVAJDLHO IO KAXKAOH CKBaXKHHe.

14.20, TIpn obGopymoBaHiH CKBaXXHH TOPH3OHTAJNLHBIMH HEeHTpoGexK-
HLIMM HACOCAMH HOMHMO HAIIODHO-DACXOAHOH XapaKTePHCTHKH CJeAyeT
YUUTBIBATb H BEICOTY BCACHIBAHHS HAacOCOB.

14.21. Tlpu ofopynoBaHHH CKBAaXKHH HA CAMOM3JHB B YCJOBHAX IO-
cTeNeHHOA cpalOTKH Hamnopa B8 BOAOHOCHOM TOPH3OHTE CJAeAyeT MpeAy-
CMaTpHBATb B AaJjbHeliilleM BO3MOXKHOCTb YCTAHOBKM B CKBaXKHMHAX IEHT-
pobexuex HacocoB (DLIB u ap ).

14.22. Hacocroe 0060pyROBaHNe Ha TFOPHIOHTAJbLHHIX H JYUYeBHIX BO-
Do3a6opaxXx M KanTa)aX BOJOHCTOUHHKOB BHIGHPAETCH HCXONA U3 IIPOH3-
BOAMTEJBHOCTH BOL03a0opa, KaTeropud obecriedenysi 10398 BOAH HO-
TpeOUTENI0, YCIOBHH KOMIOHOBKH M 3ariy6/eHHsS CTaHIHH.

Hacocubte ctanuuy asis 3a6opa BOAb! B3 CKBAXKMH

14.23. Haa yctbeM BO/03200PHBIX CKBAXHH YCTPAalnBalOTCd NaBHJb-
OIIHl, NpeflHa3Havalonlnecd A Pa3MelleHHsI OroJI0BKAa CKBaXKHHBI, 3J€KT-
pOABHraTe sl MOTPYKHOTO Hacoca ¢ TPAHCMHCCHOIHBIM BaJOM HJIH TOpH-
20HTAJBHOTO HEHTPOOEKHOro Hacoca, €CJAH CKBAaXKHHB 060pydyioTcd
STHMH THIIAMH HACOCOB, NPHOODPOB OTOMNJIEHHS, NMYCKOBOH, KOHTPOJIbLHO-H3-
MepHTeJbHON annapaTypbl ¥ NpHOOPOB aBTOMATHKM, a TaKxkKe 4acTH Ha<
IOpHOro TPpyGONpPOBOJA, Ha KOTOPOM YCTaHABAUBAIOTCH 3aJBHKKH, o6paT-
EBIfi KNalaH, BauTy3, npobHo-cnyckHoft KpaH AJas oT6opa npob6 u Tpybo-
TPOBOJ NPOMBIBHOH BOAH C 3aABMKKOH, HCOGXOAHMON Aasl c6poca BOLH
IIpH MycKe B NPOMBIBKE CKBaXKHHEL

14.24. TlaBuJAbLOHH H3J CKBaXHHAMH MOTYT OHITb HaseMHBIMH HJIH
NOJ3eMHEIMH W NPHHAMATLCHA, KaK NIpaBHaO, IO THHOBBIM IIPOEKTaM HH-
crutyra COIO3THNIPOBOAXO3, PeAKo—TI0 HHAHBHAYA/JIbHLIM I[IPOEKTaM.

14.25. IlonsemHble MABHJALOHE CTPOATCA OOBIMHO B CYXHX TpYHTax
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npu oGopyNOBaHHM CKBaXuH Hacocamm DIIB. Ilpm ycraHoBxe Hacocos
ATH u HA c ABuraTensiMH HaZl yCTbEM CKBAXKHHBI NPHMEHSIOT, KaK npa-
BUNO, Ha3eMHbI€ aBHJABOHEL. B Tex ciriyuanax, Koraa Bonosaﬁopnbre CKBa-
KHHBI PACHOJAraloTCsl Ha 3aTalVIHBAEMBIX IIABOAKOBEIMH BOAAMH MOAMAX
peK, NaBH/JIbOHHB CTPOATCA Ha MOACHIIKE HWIH NOA 3awuToll Aamb obpajo-
BaHMs BLICOTOH, NpeBHINawmell pacueTHLi NaBOAKOBHIHA ropusour. Ilo-
BEPXHOCTb 3alHTHOrO OOBAJIOBAHUS YKpemyisercs OT DPa3MHIBA.

14.26. Tlpu oBopynoBaHHM CKBaXWH TOPU3OHTAJBHBIMH HACOCAMH
NaBHJIbOHEl MOTYT OLITh HAa3eMHBIMH MJM, NPH HeoGXOAHMOCTH COKpalle-
HHS BLICOTH BcachlBaHHS$, 3araylaeHHBIMH IIPH YCJAOBHH TeXHHKO-3KOHO-
MHYECKOTO CPaBHEHHMSl C HACOCHEIMH CTAHLUHAMH, IpelycMaTpHUBAIOLIHMH
npuMenenne Hacocos 21B.

14.27. Hanopusle JHHUK HACOCHHIX CTAHUHE 00OpYLylOTCA YCTPOHCT-
BaMH 10 3aMepy pacXoJoB BOJH, a Takike, ecjad Tpebyercs, yCTpoHCcTBa-
MH IIO 3alUUTE BROAOBOJAOB OT THAPaBJAHYCCKHX YHXapoB,

CxeMnl 060pyHOBaHHSA apMaTYypOH HAcOCOB M YCTAHOBKH HX B CKBa-
JKHHAX TNOKa3aHk Ha pHc. 87,

14.28. HacocHele CTaHIHK AOJXKBBL NPOEKTHPOBAThLCH (€3 NOCTOgH-
Horo obcJuy:uBalollero nepcoHasa. Bulet yupas/erus, ofbeM aBTOMa-
TH3aHH¥ H TEXHOJIOTHUECKOre KOHTPOJsS NPHHHMAIOTCH B 3aBHCHMOCTH OT
KaTeropun obecnedeHnst BOJOCHAG}KeHHA 00bEKTa B COOTBETCTBHHU C Pasf,
13 CHulT 2.04.02—84.

Kaxnas nacocHas cTaHUMSA M0J¥kHAa 6HTb ofecrneyeHa cBA3bIO (Tese-
¢dounol unu panwo). s HaCOCHHIX CTaHUMHA Hal CKBaXXHHAMH JONYyCKa-
eTcA mpelycMaTpHUBATh CBA3b C NOMOIUBIO IIEPeHOCHBIX TeJc(OHHBIX al-
napaTos.

14.29. B kazecTBe PacXOAOMEpPOB NPHMEHAIOTCH AHApparMe B KOM-
MJeKTe ¢ NOKA3hLBalUAM AdGMAaHOMETPOM HIK TYpOHHHBIE BOAOMEpHL.
Ilas mpoAsenus cpoka cayxO6sl TypOGHHHOrO BOIOMepa 3aMepH pacxo-
JIOB [IPOH3BOJAT NCPHOAHYECKH, NOSTOMY €ro CjlelyetT yCTaHaB/JHBaTh Ha
06BOAHLIX JHHHSAX B NpefejaX NaBHAbOHA.

Ilas npuBona nacoca DLUB KOMIJIEGKTHO ¢ HAM TOcTaBjsercd cTaH-
IHS YHOpaBJieHHs ¢ 3JeKTPOAHBIMH JAaTYHKaMH ypoBHeH. 3aBojAckas cxe-
Ma CTaHUHH ynpasjenns obecrneunBaeT paboTy NOTPYIKHOTO Hacoca B pe-
JKHMe aBTOMATHUECKOIO HJIM TeJeMeXaHHYeCKOro ynpasJjeHus. B cooTBer-
CTBHH ¢ BoGpaHHOH CXeMOA HacoCHAs CTaHUHS MoXeT pafoTath
OJIHHOYHO MJH B rpylle B pexHMe aBTOMATHYeCKOTO YIpaB/eHHA C HC-
MOJIb3OBAHHEM PAa3/IMYHEIX KOMAHAHBIX HaTUYHKOB.

Pene papjeHns HCIOJAb3yeTcss NpH paBoTe HACOCHLIX CTAHIMA Ha
BOLONPOBOJHYIO ceTh HJH B PEryJAHPYIOIIYIO eMKOCTE.

Peryastop ypoBHA HCHOJb3YeTCss B KauecTBe KOMAaHJHOIO HarTyHKa
npu pabore HacOCHOf CTaHUMH Ha NMOA3eMHH pe3epByap.
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Puc. 87. Cxembl o60DYAOBAHMA CKBAYHH HACOCAMH H APMATYDOR

o — HacocHas YCTaHOBKA ¢ NMOrpYXHBIM 3JeKTpoaBHraTeneM, 6 — HacocHasd ycTaHoBKa ¢ TpaHCMHC-
CHOHHBIM BaJloM; 6 — HacocHad ycTaHOBKa € PODH3CHTAJbLHBIM I EHTPOOEXKHBIM HacocoM; I —— Ha-
€OC: 2 — BJEKTPOABHraTeNb; 3 — BoAOROAbeMHaA Tpyfa; 4 — OrOJOBOK CKBAKHHBI, § - BaKyyM-
MeTp; 7 — OOpaTHHIl KJamaHd; & — sallBukKa; 9 — HAMODHAI TpyGonposox, [0 - BeHTHAL; [[-—
YKasaTenbr ABMKEHMA BO3AYXa; 12 - BO3LYXONPOBOL BaKyyM-yCTaHGBKH; 13 ~ npueMHHA Kxanam



HacocHble cTaHUNHA Ha TOPH3OHTAJBHBIX H JYYEBHIX
BO).'LO38.60an N KantaxXax MCTOYHUKOB

14.30. Ha ropH30HTAJBHBIX ® JYYeBHX BOR03aGopax B 3aBHCHMOCTH
OT HX NPOH3BOJUTENbHOCTH, YCJAOBHI 3ajeraHHs TPYNTOBLIX BOA H TpH-
HATOH cXeMbl BOAO3a0opa HaXOANT NpHMEeHeHMe 3arviylJieHHbIe HacOCHHIE
CTaHIMH, pexKe HACMHBIE.

3aruy6aenre NO3EMHON YacTH HACOCHOH CTAHIUH ONpefesdeTcd yc-
JIOBHAMH BOA03a60pa, THNOM M JONYCTHMOH BaKYyMMETPHYECKOH BHICO-
TOH BCACLIBAHHA YCTaHABJHBAEMOTO HAaCOCHOTO 06OPYMLOBAHHS.

Ha ropn3oHTanbHBIX H JIyUeBHIX BOA03a00opax HacoCHbie CTAHUHH,
KaK NPpaBHJO, COBMEMAIOTCS C BOLOCGOPHEIM KOJIOAIUEM,

Ilpu cooTBercTByMOUEM OGOCHOBAHHH AONYCKAeTCsl pasfe/bHad KOM<
notoBKa BOJAOCOOPHOrO KOMOANA H HACOCHOH CTaHIUH

3arnyOneHnbe HACOCHBIE CTAHNUM MOTYT OHTb KPYIMHME MHAK Npss
MoyroJnHLIME B IaHe. Kpyrmag dopma Gonee ynobHa NpH IPOH3BOACT:
Be paboT onycKHHM crnocob6oM. Jlsis oGOpyROBaHHS HACOCHBIX CTaHUUMH,
COBMELIeHHEIX € BOJOCOODHEIM KOJOALEM, DPeKOMeHAyeTCs NPUMeHATD
HacocHbie yeranosru JLIB, ATH, HA.

14.81. Hacocusle cTannmuu Ha KanTaxkax yCTPAHBAIOTCS HEROCPEJCT-
BEHHO ¥ KanTaxHof KaMephl HIM Y cGOPHOrO pesepByapa.

[puMensAoTCA B STHX CNyUasix Ha3eMHHE H/IH 3alyGJaeHHBE HAcOCs
HBle CTAHIHK MO THIOBHIM NPOEKTaM, pa3paCoTaHHHIM HHCTHTYTOM Xapb-
KoBcKH# Bojokaraanpoekt, MocranporpatcoM H AP, ¢ TOPH30HTAJLHBI-
MH HeHTPOOEIKHBIME HacoCaMH,

15. CCOPHBIE BOJOBOJ bl U EMKOCTH
HA BOJAO3ABOPAX NMOJA3EMHDBIX BOL

CxeMpl COOPHBIX BOJLOBOJOB

15.1, C6opHBIe BOAOROAR Ha BOR0O3a00Opax NOM3EMHBIX BOJ upen-
Ha3HayaoTcs AJAS TPAHCIOPTHPOBAHMS BOAL OT BOJA03aGOpHHIX (KamTaxkK-
HBIX) COOpYyXeHHH L0 cOOpPHBIX y3/0B {pe3epByapoB HJH CTAaHIHE NOA-
[OTOBKH BOJBY).

B orhenbHBEIX cnyuasax cGOpHEIE BOLOBOAB NPHCOSAHHSIIOTCA K Ma-
THCTpAJbHHIM BOJOBOZAM HJAH K BHYTPHILUIOIIAZOYHHIM CETSM ODBEKTOB
BoocHaOXeHus.

CGopHble BOJAOBOLE MOI'YT OBITh HANOPHBIMH, CaMOTEUHBIMH, HAlOp-
HO-caMOTeuHbIMH M CU(ORHBLIMEH (npH npuMmeHenuu cudoHHOrO BOJO3A-
Gopa).

15,2, Cxembl cGOpHBIX BOROBOAOB B IlaHe BeCbMa pPasHOOOPa3HbI
H 3aBHCAT OT PAClOJIOXKEHHS BOAO3a0OPHLIX (KaNTasKHBIX) ycTpo#cTB
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Puc. 88. Cxembl nuHeHHBIX (TYRDHKO- 7
BHIX) c60OPHBIX BONMOBOMNOB NMPH JHHElH-
HOM  PACHONONKEHMH BOXO03aGOpHBIX
COCPYIKEHHN M KORIEROM DACIOJoMe-
guu cOopHOro yaaa
@ — B ONHY HHTRY; 6 — B JABe HHTKH) 2 3
6 — B TpH HuTEH; I — Bojmosabophl;
2 — cOopBHEle BOROBOAH; 3 ~— cOopublH

2 ¥

y3ea Puc. 89. CxeMH JMHeHHBIX (TYHHKO-
EBIX) cOOpHBIX BOXOBOXOB HPH JHHEH«
0) HOM pACHOJOXeRHH BONO3AGOPHEIX CO=
OPYKeHHUH M UeHTPANLHOM pAaCEONO-
9 9 9 9 KeHUM cOGOPHOrO ysaa

e a-~B ABE HMUTKH; 6 — B TPH HHTKH}

2 22929 Q J 8 — B Yerhbipe HUTKM

] = BonosaGopel; 2 — cOopHBIE BOKO-
BOJBI; 3 ~— cGOpHEHT yaen

Puc. 90. CxeMH JaHrefiHbIX (TymuKO-

BHIX) cOOpHEHX BONOBROXOB IIPH MAO~

maxnom (@) B goanpesoM (6) pacnao-
JOKEHHUH BOA03a60pOB

I — Boj03aGopbl; 2 — cOOPHBIE BOMAO+
BOABI, J — cGOpHEIN y3ean

3

H uX 060pyIORaHHUA, OT paCHOTOKeHUss cOOPHHIX y3J0B, mMopdoJoraiec-
KHX, TeOJIOTHTECKHX H THAPOTEONOTHUECKHX YCNOBHH, CXeMBl MOJaud BOAB
noTpe6uTenio, KaTeropHH oGecneyeHHOCTH NMoJadYH BOALI, OOLEeH eMKOCTH
pesepByapoB B CHCTeMe BOJOCHAOXKEHHs, MaTepHajla npHMeHIeMEX Tpyd
n Ip.

CxeMnl CcO6OpHEIX BOJOBOXOB MOryT ORITb JHHEHHBIME (TYNHKOBHI-
MH), KOMBUEBLIMH ¥ [HapHBIMA,

JluHednble BOMOBOLE Haubosee DAcCHPOCTPAHEHB! H NPHMEHSIOTCA
Kax 1mpH JuHeHHbX (puc. 88, 89), Tak B UPH MIOUIAAHEIX HJH KOJIbIEBHIX
cxXeMax pacmosoxeHud BoJo3afopHBIX coopyxenu#t (puc. 90).

JluHeliHag cxemMa B OJHY HHTKY (cM. pHc. 88) IpHMeHgeTcs TOJBLKG
NpH KOHILEBOM pPAacHoJOKennn c6OpHOro ysna B clyuae, eclH AONycKa-
JOTCSt HepephIBEl B HOAaue BOABI IMOTPECHTENI0 HAM HA Yy3ed eMKOCTed
XPaHEHHS EOJH.,
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HauBonee 9acTo npoOEKTHPYIOTCS JHHEHHLIE CXEME B ZBe W TPH HHT-
k# (cm. puc. 88, 89, 90). Ilpu aTHX cXeMax B cayuae BHIXOAA K3 paboTH
OJHOH HHTKM Ha DPEMOHT WM NPH aBapHH ofeclleunBaeTcsi NOAada BOAHL
Ha cGODHEIA y3esq Mo APYruM HHTKaM B paamepe 70 9 pacueTHoro pac-
X042 BOAM, JIngefiRas cxeMa B weTHIpe HATKH MOXKeT GHTb Helecoobpas-
HOIl TIPH UEHTPAJBHOM pacHofOKeHHH cGOPHOrO yaja Ha JHHEAHHX (pHC.
89) u nnomanuex (puc. 90) Boxo3abopax.

Jlist yMeHbUIEHHs B3aHMHOIO BINSHHA HA NPOU3BOJHTENBHOCTD Ha-
pasiiebHo paboTalOI(HX HACOCOR B CKBAXKHHAX KOJHYECTBO HX MpHCOe-
JMHSICMBEX K ONHON HHTKe HaIOpHHX COOPHEIX BOAOBOJOB OrpaHWYHBA-
eTcsl, uTo onpejensercss pacueroM (cM. m. 15.6),

Jaa cudonunix cGOpHHIX BOAOBOJAOB NPHMEHSIOTCH OOBIYHO CXEMbi
¢ LEHTPaJbHEIM MW GJH3KHM K HEMY pacrnoJioxenseM cGOpPHOro yaaa
H JHHEAHKIMI CXEMaMH BOAOBOXOB B JIBe — TDH — YeTHpE HHUTKH.

Koubiiepsie c60pHEe BOXOBOJAE MOIYT NPHMEHATLCA KaK NPU JIHHEH-
HOM, TaK H IPH KOJBUEBHIX HJM IVIOAANLIX CXeMaxX pacHo/OXeHHdA BO-
Lo3a6opHBIX coopyxKeHuit (puc. 91).

TTapupie c6opuble BOAOBOALI DPOEKTHPYIOTCS IIPH GoJbLIOH NPOH3BO-
THTENLHOCTH BOA03260POB H OTHOCHTENLHO KOPOTKHX COOPHEIX BOJOBO-
aax (puc. 92).

C6opHble BOXOBOAH IMpH HX GOJAbINOH AauHe M G0JbIIOM KOJMYECTBE
BOJ0320OPHEIX COOPYIKEHHH IesecoobpasHo B pAfe ciydaeB NOAKAIOUATH
He K OLHOMY, a K AByM # GoJee cOOpHBEIM y3laM, OT KOTOpuX no cbop-
HBIM BOJOBOJAAM HACOCHOH cTaHIueli BTOPOTO NOZBEMa BoAa NOAaercd
Ha NeHTPAJbHBH cOOpHHHA y3es u fadee K moTpebuTenio. Takoe pelienue
NPHMEHAETCA TAaKXKe IPH pacllHpeHHH BOR03aGOPOB H IPOCKTHPOBAHHM
cuoOHHEIX BOA03260pPOB.

15.3. TIpn BriGope cXeMb! COOPHBIX BOAOBOJLOB YCTAHABJHBAETCA MNO-
noxenne cG6OPHOro y3Jia, KOTOPHH MOXeT GhiTh KOHIEBHIM, HEHTpPadbHbIM
Ann GAM3KHM K 3THM TOJOXKeHuAM. Pacnosoxenue c6OPHOro yana 3aBH-
CHT OT MECTOMOJOXKEHHS HOTPEGHTENsT MO OTHOIIEHHIO K CTBOPY BOAO3a-
fopa, a Hpu CaMOTEUHEIX COOpPHBIX BOROBOJAX — TaKxke OT peibeda
MECTHOCTH N0 Tpacce. B 3aBHCHMOCTH OT pACIOJIOXKEHHs cGOPHOrO yania
MeHsieTCs B OZHOM M TOM JKe Cayuae JJHHa c6OpHHX BOROBOJOB M BOJO-
BOJOB OT HACOCHOM CTaHumH Broporo nogkeMa, QNTHMEJLHOE pelleHde
HaXOAAT TeXHHKO-3KOHOMHYECKHM CPaBHEHHEM BAPHAHTOB PACIOJIOKCHHSA
c6oproro yana. Ilojcueramu onpefensiioT HAHMEHBUIYIO NPOTIKEHHOCTb
H CTOHMOCTb CGOPHLIX BOJOBOJOB M BOJOBOJOB OT HACOCHOH CTaHUHH
BTOPOra NOJAbEMAa, a TAKXKe 3aTpaThl HSHEPruM Ha nojawy Boiu. [Ipnnu-
Maercsi BaDHAHT ¢ MeHRIIMMY NpHBELEHHBIMH 34TpaTaMH.

ITpy 3HAUHTEABHOM KOJHYECTBE CKBAXKHH yallle NPHMEHAETCcs LeHT-
pa/ibHoe HiH GIM3KOE K 3TOMY pacmoaoxeHHe cGopHoro yaia, npu 3—8
CXBaXKHHAX ~— KOHIUIEBOE,
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Puc, 91, Cxembl KoahNeBHX cGOPHEIX BOX0B0X0B

a - NpH JUHEHHOM DACNONONKEHHH BOR03aGODPHBIX COODYKEHUH H KOHNEROM pachss

foxeHuH COOPHOrO y3ia; 6 — NpH JAHHEHHOM DACHONIOXKEHHH BOA03aGOpHBIX COODY-

JeHNnH ¥ IeHTPaJbHOM DPACIOJNOKEHHH COOPHOTO Yaja, 8 — NpH KOJNLUEBOM pacio+

oM eHdHd BORO3AOOPHBIX COODYIKEHHH; 2 — IOPH MIOMaLHOM pDACTIONOXKEHHH BOINO-

3a60pHLIX CcOOpyKeHHf; [ -~ BoR03aGoph; 2 — cOopHble BOAOBOABI, 3 -~ 3aABHIKKH;
4 — cOopHEIt y3en

al ') Pnc, 92. CxeMbl MAPHHKX cGOPHMX BO=
g HOBCGAOB
T T’I FI T1 ?1 T1 ?1 4 —NpH  KOHLEBOM  pPacHONOKEHHH
O e A S AT S A S S SV otk cGopHOro ysna; 6 — npH HEHTPANBHOM
A A i PACNOJIOKEHHH ¢cGOpHOro y3na; [ == Bo-
Z Ro3abopsl; 2 — cGopHbIE BOJOBOASL!;
3 — cOOpHBIH y3ean
3) 1
J j% 2

Hanopubie c60pHBIE BOJOBOASI

15.4. Hanopusle cGopHble BOLOBOAB! IIPOEKTHPYIOTCA Ualle, 4eM ca-
moteynsle. Jlus ycrpofictBa HANODHHIX BOXOBOAOB TPHMEHAIOTCS acle-
CTOLEMEHTHBIE, TJIaCTMAacCOBhle, HAIlOPHHE e1e300eTOHHBIE, UyryHHbIE
H craabheie TpyOu. Ilpu Brifope Marepmana Tpy6 CAeAyeT YUYHTHIBATbH
TpeGOBaHHS 3KOHOMHH MeTaJJIHU4eCKHX TPYD H KOPpPO3HOHHLIE CBOHCTBA
BOJIHL.

FuapaBandecknit pacyeT HanoOpHHIX COOPHHIX BOAOBOAOB JOJNHKeEH
BHIMOJMHATLCH, KaK NPaBH/IO, C YUeTOM XapaKTepUCTHK HACOCOB H CKBa-
XUH (ReOHTa H MOAMXKEHHSA).

15.5. Bai6op amamerpoB TPYG COOPHHIX BOJAOBOAOB HALJCKUT MPO-
H3BOAMTE HAa OCHOBAHHM TeXHHKO-DKOHOMMYSCKHX DPacyeToB ¢ yUCTOM
HAaCcOCHOro o60pyAoBaHHug Ha BOZ03a60PHLIX CKBAXKHHAX.
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JunaMeTpel HamOpPHMX BOLOBOJLOB Bo H36ekanHe Gosbilof pasHBLE!
B HaNopax y BOL03aGOPHBIX CKBAaXHH, NOJKJIOUACMEIX K COOPHBIM BOJO-
BOAAM B Hauaje B KOHIE c6OPHOM MHHHY, OPHEHTHPOBOYHO MOIKHO NpH-
HHMaTb HCXOAS M3 CKOPOCTH ABMIKEHHS BoAm B HuX 0,4—0,7 m/c ang
guamerpos 100—400 MM 1 0,7—1 M/c — ana muaMerpos 500—1000 mw,

15.6. Jlunefiusle (TynukoBble) cOOpHBIE BOAOBOLK LOJIKHEL IPOEKTH~
poBaThCH MO TEJECKOMHYECKON CXeMe ¢ MOCTEHEHHLIM yBeJXdYeHHEM AMa-
MeTPOB [0 Mepe MOAKJIOUeHUs: CKBaXHH,

MaxcnManbHoe KOMHYECTBO CKBAaXHH, INPHCOEAMHSIEMBIX K OAHOM
HUTKe c6OpPHOTO BOAOBOJ2, ONpefensieTcs H3 ycjoBuf, utobul paboune
TOUKH XapaKTEPHCTHKH HACOCOB He BHLIXOAMJH 3a Opefiennl ob61acTH ONTH-
maabibeix KIIZL wacocos, yKasaHHBIX B 34BOLNCKHX XapaxkTepuCTHKAX.

Konbuesnle c6opHbie BOXOBOJAB, Kay NPABHJIO, NPOEKTHPYIOTCS Of-
HOTO AHAaMeTpa mo Beelt AJMHE KOablLa, ofecreunpamwiiero mogauy 70 %
pacxoza BOJIHI

15,7, Ilpn rrapaBAHuecKOM pacyeTe RanOPHEIX BOXOBOLOB B Kaues
¢TBe pabounX NpPHHHMAIOTCH CKBaXXHHB, Haubosee yRanensnie or cbop-
HOrO y3Jaa.

Camoreunble c60pHBIE BONOBOABI

15.8. Camoreynan cucreMa cGOPHWX BOJOBOJOB NPHMEHAETCA MHDH
cGope BOAB OT KaNmTaXKed HJIM CaMOU3JIHBAIOHIMXCH CKBaXHH, B OTAENbe
HHX ¢ly4yasiX OT CKBaXUH, 060DYZOBAHHBIX HACOCHLIMH YCTaHOBKaMH.
CaMoTeydsle BOROBOAHL YKAAABBAIOTCA H3 Ge38HAMOPHBIX GeTOHHBIX
n 2Kene306eTOHHBX TPy6; BOAOBOAHW Majoro anamerpa (150—400 Mm)
JlONyCKaeTcs YKIaABBATH H3 acGecTONEeMEHTHBIX HaIOpHHIX M MJacTMac-
coBulx Tpy6. IIpu HacocHoft momaue BOAH M3 BOL03aBOPHBEIX coopyxeHui
B €caMOTeuHYI0 cOOpHYIO ceThb pafora KakAOH HacocHOH CTaHLMH He 3a-
BHCUT OT paboThl APYTHX HACOCHHX CTaHIM{l H MOKeT GHTb OTPEryaHpo-
BaHAa B 3aBHCHMOCTH OT NPOHSBOAHTENBHOCTH CKBAXKHMHE H HAacOCHOTO
o6opyZioBanus.

Takas cucreMa nO3BOJSET HE OTPAHHUHBATL KOJHUECTBO CKBAXKMH,
HPHCOCAUHAEMBIX K OAHOR HuTKe cGopHoi ceTH. IlpaxkTuuecku 370 KOIH-
YeCTBO NpefonpelenseTcss peibedoM MECTHOCTH, YCAOBHUSIMH TPACCHPOBKH
H ONTHMaJbHOR NAHHOE TpyGONPOEONOB OT CKBAMHH,

HenocratkoM Ge3HamopHBIX cOOPHEIX BOAOBOLOB SIBJSETCS BO3MOMK-
HOCTb NPOHMKARHS B HHX 3arPs3HEHHHIX BOJ uYepe3 HEIIOTHOCTH B CTHI-
Kax Tpy6 H Y KOJI0JUEB,

15.9. Camoreunne cGopHbie BOAOBOAL, Kak ¥ HaNODHHE, ClAelyeT
NPHHHMATb TeJIeCKONHUECKOro BHAA ¢ COeAMHeHMeM TpyG pasjuuHoro
AHaMeTpa [PH IepexXofe OT Majoro AuameTpa K GOJBHIOMY IO CIIOCOGY
«UIeJHra B WEAHTY», 4 OT GOJbHIEro AuaMeTpa K MeHbIIeMy (B cayuae
H3MEHEeHHs YKJICHOB ¢ MaJjoro Ha 6oJbliol) — «10TOK B JIOTOKS.

CMoTpoBHE KOMOAUH ¢JACAyeT yCTpauBaTh B Hauaje H B KOBIE ca-
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Puc. 93. CxeMa ¢aMOTETHO-RATIGPHOr0 BOJXOBOKA
] — yYacTKH CaMOTEUHOI'0 BOJOBOXZA; 2 — YYACTKH HAMODPHOrO BOJOBOAA; 8 — yUacT-
KA ¢ TIepeMeHHBIM DeXHMOM; 4 — Nbe3OMeTpHYecKas JHHHA APH PacYeTHOM DACXO0-
e BOALI; 5 — Mbe30oMEeTpHUCCKA® JIMHUA NpPH OTCYTCTBHH pACKofa BOXH; & ~ ro-
JIOBHOH KOJAOJel, HANOPHOrO y4acTKa; 7 — FOJOBHOH KOJOIel, caMOTEYHOro ydacrKa;
8 — cOopHBIl pesepByap

MoTeuHoro c6OpHOro BOAOBOJA M B MeCcTax H3MeHeHHS AuaMerpa Tpy6
M HanpaBJCHHS TPAcCHl,

Ha npaMonuHeHHHIX y4acTKaX CMOTPOBEIE KOJOJUE B 3aBHCHMOCTH
oT AuaMmeTpa Tpyb Aomyckaercsl ycTpawBath Ha pacctosiiHRE 100—500 M.

15.10. I'mapapaudecknii pacueT caMOTeYHHBIX COOPHBIX BOJOBOJOB
nMeeT Leablo ONpelcauTh AJs 3afaHHBIX PacxofoB BOALI H YKJOHOB BO-
JIOBOJIOB MHMHHMAaJbHBIA JAHaMeTp Tpy6 HJH pasMeph! KaHAJ0B IpH HX
MaKCHMa/bHO JOMYCTHMOM HaNOJHEHHH.

FuapaBanuecku#i pacuer NPON3BOAMTCA Mo TabJjulaM Ins pacueTa
CaMOTEYHBIX KaHAJH3aUMOHHBIX TPYGONpOBOAOB H KaHaJtoB, B cayuae
ecan ceucHHe cOopHoro TpyGornpoBola HJH KaHaja OTCYTCTByeT B Tab-
JIHIAX, pacueT NpoH3BOLuTCA Ho dopMysnaM, NPHBEASHHLIM B THAPABJH-
YeCK[IX CNIPABOYHHKAX, C YY€TOM YKAa3aHHBIX B HHUX KO3(DQHIHEHTOB wIe-
pPOXOBATOCTH.

Pacyern! BLIMOMHSIOTCS MeTOZOM NoAfopa: HMMesi, Kak NpaBHJO, 3a-
IaHHBIH pacxol, no TabuauiaM noAGHPAIOT AHAMETP BOAOBOMAA, €ro YKJIOH
W HanoJHeHHe,

16.11. B ycaoBusx nepecedeHHOH MECTHOCTH, KOTJa TPacCHPOBKA
CAOMOTEUHHIX BOJOBOLOB Ha BCeM IIPOTSIXKEHHH MOMKET 0Ka3aTbCs SKOHO-
MHUECKH HEeBHITOAHOH H3-32 GosbnIHX 3ariy6jeHHlt, TPUMEHSIOTCA CaMo-
TCYHO-HANOPHbLIE BOJOBOLHI.

Cxema caMOTeulQ-HamopHOro BOAOBOAA ToKa3aHa Ha puc. 93.

JlnuHa HamopHOTro yyacTka BOAOBOAA ONpeAeaseTcss MyTeM MOCTPO-
eHHsl Mbe3OMETPHUCCKON JIMHHKH OT fepeBajbHOM TOMKH A0 COOPHOrO
peaepByapa. I1pu nocTpoeHnH nbe3oMeTpUUecKoil JHHHE YYHTHIBAIOTCA TaK-
e NOTCPH Hamopa Ha H3JIHB B pe3epByap HJH KOHIEBOH Kojojel, MpH-
HuMaeMble paBHEIMU 1—2 M. TonoBHOH M KOHLEBO#t KOJOAUB HAINOPHO-
ro yyacTka oGOpPYAYIOTCH BeHTHISALUHOHHBIMH TpyGaMu (B HEO6XORMMBIX
caydadx — ¢ GHABTpAMH).
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Puc. 94. Cxema cudorHOro BOAOBOAA Pnc, 95, Cxema cuponHO-HANOPHOrO
] — CKBAXHHMW; 2 — OPHEMHEIl HJR BojoROAA
cOopHbIli peaepByap; & — c6opHBIA cH- 1 — ckBaxenunl, 2 — cu(bOHHBIE yyacT-
douupl TpyGonporon; 4 — Nbe3oMeT- KB BOJOBONA; 3 — HATIODHBIE YYacToK
pHYeCKas JHUHUS BoAOBONA; 4 — cOODHBIH pe3epsyap;

5 — BaKyyM-HACOCHBIE CTAHIHH; 6 —
NLe30METpHYEcKas JMHUSA; 7 — rOpH«
30HTaJIbHasg NAOCKOCTEL OTCHeTa

Cudronnnie cGopHEIE BOXOBOADBI

15.12. Cudonnpie cfopHbe BOXOBOAB OOHUHO NPEMEHSIOTCS Ha BO-
E03a6opax ¢ ypOBHeM MOASEMHBLIX BOX He TIyGike 5—8 M oT moBepxHo-
CTH 3eMJM H YacTO NpPOEKTHPYIOTCA B CHCTeMaX OeperoBelXx (MHQHALT-
pPalHOHBHX) BOA03a60pOB.

15.13. Pabora cudonHOr¢ BOROBOKA obecmeuuBaeTCst 3a CUET Pa3-
HOCTH YpoBHeH BoXwl H, Haxojsmedcd mMOX arMoc(epHEIM JAaBJAEHHCM,
B roJiOBHOHN M KORIeBo# gacTu cudoua (puc, 94).

TIpagTHYecKH IONYCTAMBIE BaKYYM Mpax B cH(ONHOM BOAOBOZE iie
JIOJIKEH NpeBLIAThL 7—7,5 M BOA. CT. ¢ YHeTOM HOJN0KeHHs] cHGOHA HAk
ypoBHeM MOpH.,

Bennuura Baxyyma B nio6oM ceueHHMH CcHQOHa onpejeisercs no

dhopmyae
2
v
— n
hpay = Az + 2g Z hwi

roe Az— BulcOTa LEHTPA cedeHnd cudoua max yposues BOAR B HanGo-
Jee yiaJeHHOM CKBa’kHHe, M; Un — CKOPOCTb [ABHKENHS BOALI B CEUCHNH
n—n, M/C; g — YCKODEHHE CHJAH TskecTH, M/c% Zhy -—cyMMa NoTeps
Hanopa o AJHHE cH(OHA H Ha MeCTHBIE CONMPOTHBJAEHHS, M.

TIpn H3BeCTHOM pacXofe BOAH u AeficTBylomeM Hanope H rulpapai-
ueckKpit pacueT cHgOHUOIO BOAOBOZA BeAyT holABopoM, 3afaBasch AMa-
MeTpaMu Tpyo.

15.14. Cudonune c6opHLie BOXOBOAB YCTPAHBAIOTEH, KaK NPaBHJo,
H3 CTAJNBHBIX HAH ILIACTMACCOBHIX TpYS, ofecrmeudBamOmiHX HanGCABIIYIO
IrepMeTHYHOCTE BOJOBOMOB.

15.15. 3apsaky cudoHHHX BOJOBOA0B OOLIUHO TPOHU3IBOAAT BAKYYM-
Hacocamy.

B cudoBupx BomoBoAaX BuAeasiercd npaMepHo 40—60 % pacTso-
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pennnix rasos. KpoMe Toro, B cH(OHHbLI! BOROBOA [ONajfaeT BO3AYX 4de«
pes HENVIOTHOCTH CTHIKOBHIX COefAHHEHHE TPY6 H apMATyphl, H B HEM MO-
I'yT BHIACISATHCA NTapH BOJHL.

O6ice KOMHUECTBO BHJENUBIIETOCS BO3JyXa MJIH Ta30B, KOTOPOe
HYXKHO yHaisiTe H3 cudoHa Bo BpeMd ero paboTe, MOKHO NPHHUMATH
oxono 0,3—0,4 a/c ma xaxawie 1000 M® BoAwm/cyr (npu aTMocdepHoM
DaBNEHUH),

[Tpou3BOMHTENBHOCTh BAKYYM-HACOCOB ONPENENsETCA TaKXKe MO Bpe-
MeHH HayasbHON 3apsfiku CHQOHHON CHCTEMEI, KOTOpOE AOJNXKHO OHTh OT
HECKOJLKHX MHHYT [0 moJydaca.

15.16. Cudonnrie BOAOBOAE NPOKJAALIBAIOTCA OGBIYHO ¢ HEGOJIBLINM
HONBbEeMOM K cBopHOMY y3ay ¢ ykaonom 0,005—0,002. Tlpu cudomax
IuHOf B HECKONBLKO KHIOMETPoB (H3BeCTHH cuOHB ANHHOK X0 7 KM)
Honyckaercd yMeHnwiath moameM jao 0,001—0,00025, Hns yMmeHbweHns
IOTeph HAMOPa Mo AJHHe cCH(POHHOTO BOAOBOAA CKODOCTH BOAL B HeM
NpH NPOKNaZKe ¢ NOABbEMOM MOXKHO CHHkAaThb Lo 0,3 M/c. Ilpu npoxnax-
K& ¢ MOHHMEHHeM MO TEYEHHIO BOABl CKODOCTH He JOJXKHBI OBITH MCHee
0,6—0,7 m/c (npu paboTe cuboHA MOJTHHM CEUEHHEM).

B Touyxkax orcoca BO3AyXa C NOMOILIbIO BaKyyM-HacOocOB HeJecoo6-
pasHO HMeTh BO3/JYLIHbIE KOJNAKY HJAH BakyyM-koren. O6beM Bo3AylIHO-
rO KOJMmaka NpHHHMaeTcs Ha 3—5 MHH pafoThl BakyyM-Hacoca,

15.17. PeryanpoBanue pacxofa BOAH B CH(OHHON CHCTEMe ocyiue-
CTBJIACTCA PErynupoBaHyeM paBoTH HacocOB, 3a6HPAIOUWIHX BOAY, HJH
npH AanbHEHIIEM CaMOTEYHOM OTBOAE BO/B — C MOMOINBLIO 3aJIBHIKEK,

15.18. B HexOTOpHIX chy4asaXx NPUMEHAIOTCS CHGOHHO-HANOPHBIE
cHCTeMBl BOAOBOZOB (puc. 95).

Hasi BoA03a6OpOB, PACHOJOKEHHHIX Ha HeGoJbIIOM pPACCTOSHHH,
NPHMEHAIOT HHOTA2 CHCTEMbl BCACHIBAIOMMX BOMOBOAOB, IOAKIIOUAEMBIX
K BCaCBLIBAIOWHM NaTpyGraM HACOCOB.

CoopHble eMKOCTH

15.19. Ha cGopHuIXx y3ziax Bof03a60poB NOA3EMHHIX BOJA NpeaycMar-
pHBAIOTCSH, KaK MNpaBH/O, cGOPHBHE e€MKOCTH, KOTOphle B HEOOXOJHMMBIX
CAy4agx MOTYT CJYXKHTb TaK¥e ANS XPAHCHHA HOXKAPHLIX M aBaPUAHLIX
06'beMOB BOAHL.

EMrocTH MOTyT GHITL HaNODHBIMH (HaropHsle pe3epByapbl, BOJOHA-
nopHele GamHu) B Ge3HaNOPHBIMH  (pe3epByaphl), H3 KOTOPHIX BOXA
JO/XKHA NMepeKadyHBaThCsd HaCcOCaMH.

OrxpeITHE BOAOEMB I1a BoAo3afopax NMOA3EMHLIX BOJ He MPHMEHS-
10TCS1 BO M36eKaHne 3arpsi3HEHUs BOJEL

B uexoTopHX cayuasix, HanpuMep IIpH nojave BOJBl M3 CKBAXHH
HEMOCPeACTBEHHO B CETh HACEJEHHOIO MYHKTA HJH NPOMBILJIEHHOTO Hpej-
NpHATHS U [PH CaMOTedHBIX COOPHBIX BOAOBOAAX, MOJAIIEX BOAY B ca-
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MOTeUHHie HIH CaMOTeUHO-HaNOPHbIEe MaricTpajbibe BOJOBOAH, cOopHHe
eMKOCTH He NMpeAycMaTPHBAIOTCH.

15.20. OGopynoBarie eMKOCTell, a Tak¥Ke pacueT NOXKADHHX, Pery-
JHUPYIOIMHX, aBapHAHBIX 06beMOB BOAB BEINOJAHAETCS B COOTBETCTBHH
¢ ykazanuamy pasa. 9 CHull 2.04.02—84,

16. ONMPOBOBAHHUE BOJNO3ABOPOB. HABJIOAEHUE
3A PABOTOH BOJO3ABOPOB U PEXXUMOM
NOA3EMHBIX BOJ MPHU 3KCNJAYATAHLUH

16.1. B npoekTax coopyxkeuuii no 3a60opy noA3eMHHX BOJ JAONKHH
OHTh AaHEl clelMaJbHbie ykazaHus o6 onpoGOBaHHE BOA032GOPOB,

16.2. Tpn onpoGoBanuu BoRo3aGoPOB NpelycMaTpPHBACTCH:

Onpo0OBaHHEe B OpoUecce CTPOHTENbCTBA BOA03ab0pa KaXKIOTo €ro
BORO34XBATHOrO COOPYMKEHHA B OTASIbHOCTH (CKBAXKHHE, WAXTHOrO KO«
JI0ALla, BeTBH-JPEHH TOPH30HTANbHOTO BOM03a00pa, CKBAaXKHHH-NyYa Jy-
9eBOro Bof03abopa) Mo Mepe OKOHUAHHS er0 CTPOHTENRbCTBA;

onpo6oBanue BoA03aGopa B UeJOM HAH NePBofl ero ouepeAH nocie
TIOJHOTO OKOHYAHHS CTPOHTENbCTBA BCEro KOMIVIEKca cOOpyXeHmE (moa-
HOrG €ocTaBa BOMO3aXBATHBIX  yCTpoicTB, COOPHBIX H TPaHCHOPTHHIX
BOMIOBOZIOB, BOAONOALEMHONO O0GOPYNOBAHKS, HACOCHHX CTAHIMH, KOHT
POJIBHO-H3MEDHTeNbHOR annapaTypel, CeTH NYHKTOB HalnioleHHi 3a pe«
KUMOM NMOJA3EMHBIX BOA) AJf cAaud-TPHEMa €ro B MOCTOSHHYI0 3KCMmIyas
TalHIo.

16.3. Omnpo6oBanEe BoA03a60pOB B LEJOM HAH MepBOH HX gQuepend
TIPOM3BOJUTCS, KaK MPaBHJO, Ha KPYMIBIX BOA03a60pax NOA3EMHBIX BOJ.
OnpoGoranue n cRavy-IpHEM BOA03a0Opa B SKCINYATAUHIO NMPOU3IBOAAT
OpraNn3alys, NocTponBlias BOZo3abop (MOApSAUMK), H OpranH3allud,
IpHHEMAIOWAs BOL03a6op B IKCIMIyaTalHlo (3aKa3yuk), ¢ yyacTHeM Npo-
©KTHOH OpraHulalliH.

Onpo6oeanne BOA03aXBATHEIX COOPYIKEHUH

16.4. Ilpr coopyxeHnn Bogo3aGopa IMOJ3EMHBIX BOA N3 CKBAXHH
KaXaas CKBaxiHa MO OKOHYAaHHH ee Oypenus u ofopyoBanmus (GHIbT-
poM NOAAEXHT onpoBOBaHHK OTKAYKOR BOAM M3 Hee. Bhauane ¢ e
OYHCTKH CKBAXKHHBI H NIPOBEPKH HANEXKHOCTH GUAbTPA NPOH3BOAHTCS
NpPOKauKa CKBAXKHHBL

Ecau aavna paGouelt uactn duavtpa gocturaer 12—15 M, npokauxy
caelyeT NPOBOAHTH OTHE]bHO H3 HHKHEro H BepXHero HHTEpBanoB pabo-
uell yacTH OMIbTPa; ecam JAiuRa paboueli uwactH duabrpa Goaee 15 M,
NpOKauKy BHINOJNHSIOT H3 KaXXAoro 5—7-merposoro mHTepBana, OTxa-
yuBaeMas BOAA JOJMXKHA OTBOJAHTBCA OT CKBaXHHBI Ha DacCTOSIHHE, MCK-
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mouatomiee GHALTPALHIO B BOAOHOCHLIY TOPH3OHT, B pafiOHE CKBAIKHHBL

TIponomxuTenbHOCTh NPOK2UKH — A0 NOJHOTO OCBETIEHHs NOCTymna-
omelt u3 ckBaxuHB BoAH. [locae 3T0ro npou3BoAUTCS ONBITHAS OTKAUKA
¢ 3aMepamu Jie6uTa CKBAXKHHH, YPOBHS BOJH B Heii H 0T60pOM mpob Ha
GaKTepHOJIOTHUECKHY U XUMUISCKHH aHaMshl.

Ilenb onbITHOH OTKAuKnM — IPOBepKa COOTBETCTaHS (PaKTHYSCKHX Be-
JUYUH Ne6HTAa ¥ MOHHKEHHS YPOBHSA OPOSKTHLIM, OLEHKA KAaYeCTBa BOJHL

16.5. OnpiTHasi OTKa4YKa NPOUABOLMTCH HA AB2 NOBUXKEHURA ~— Ha Of~
HOM C He0HTOM, DaBHBHIM IPHHATOMY B IIpOeKTe, Ha JpPyroM — Ha 25—
30 % OGoabmwe npuHsiTOoro B mpoerrte. [IpoaoMKUTENBHOCTL OIBITHOH OT-
KaykH ¢ 32aAaHHBIMM JefutTaMu (NpM HEHPEPHLIBHOCTY OTKAYKH) COCTABAA«
er 1—2 cyr npu ycTanopuBLIeMCs HEH3MEHHOM JHHAMHYECKOM YDOBHE
BOJH B CKBaXHIe,

B ycaoBusix HeyCTaHOBHBIIEroCs peXuMa GUALTPALUE NPOJOIIKU-
TCABHOCTL ONBITHHIX OTKaueK JOMXKHA OLITb NOCTATOYHOH IAA YCTAHOB-
JICHHSI 33KOHOMEDHOCTH CHHXEHHS yPOBHSI NDH TOCTOAHHOM nebure WM
ne0uTa OPU NOCTOSHHOM ypOBHE ROAH B cxBaxuue. [Ipoful Boam Ha
aganmsH caenyer orfupaTh nepex OKOHYAHHEM OTKAauKkd HA Kaxjaoe M0-
HUKEeHHe.

B TpemMHOBATHX CKANBHLIX W IPARUAHO-TANCUHHKOBHIX BOROHOCHHX
MOpOJAax OTKAYKy CJAeAyeT HAYEHATL C MAKCHMAJbHOIO HOHMIKEHHS,
B NECYAHEIX IOPORAxX —— ¢ MHHHMAJLHOIO [OHHMIKEHHS, NOCTEleHHO yBe-
Jauuusag nebur,

ITpu oTkauke K3 CKBaXKHH, 060PYNOBANHEIX (DHJABTPOM C OGCHIIKOH,
OJlMH Pa3 B CYTKH CijelyeT 3aMepsTh BeJHYAHY ycaAKH MaTepuana o6-
CHITIKH.

MsMepenue TeMnepaTypsl BOAB, O0TOOp mnpo6 BOAB H HX HOCTaBKa
B aaboparopHio A NMOCASAYIOLIero aHa/JH3a BBHINONHAIOTCA CHJIAMH Op-
FaHU3anMH, NPoBOAsiHell Oypente BOA0O32a0OPHBIX CKBAXKHH, B COOTBETCT-
suu ¢ TOCT 2761—84, TOCT 4979—49** u no coryiacoBaHHIO ¢ Oprasa-
MU CaHHTAPHO-3MHAEeMHOJOTHUecKoll cayxk6el. B coorBeTcTBHH ¢ yKasa-
nueMm Tocerposi CCCP ati paboTh, a TakKe CTOMMOCTb 2HAJW3OB BOJH,
onsayuBaoTcs 6ypPOBOH oprasusamnuen.

16.6. Ecnu npm oTkauke M3 KapOOHATHBIX IIOPOJ, NMPOEKTHHIA AeGHT
He 6B JOCTHTHYT, IesiecoobpasHo npoBecTH 06paboTKy CKBaXXHHBI cOJs-
HONl KHMCJIOTOH HAH NMPHMEHHTh ADyrHe METOAHB YBEJHYCHHS HPOH3BOJH-
TeJbHOCTH CKBAXKMHH (TOPHEAHPOBaHHE H T. IL.).

16.7. Tlpu coopyeHuu BoAo3aGopa M3 IMAXTHBIX KOJOJUEB OIPOGO-
BaHHe KaX[IO0TO KOJIOAILA TMPOH3BOJNUTCS TAK JKE, KAK H CKBAXKHHEL

16,8, Ha ropusorTaibHHX BOXO3a60pax € OXHOH HJH HECKOJbKHMH
BETBSIMH-ApeHAMH IIPOH3BOJAHMTCH ONpo6OBaHHE KaxkAOH BeTBH IO Mepe
ee FOTOBHOCTH H TOTOBHOCTH BOJOCGOPHOro KOJOIIA, MOHTa)Xa HacOCHO-
ro o0Opy/OBaHHS B HeM H BOJOBOAOB. [IpA HeroTOBHOCTH MOCJAEHHHX
onpofoBaHue MOXHO BecTH ¢0 ¢6pocoM BOJAB B BOZOTOK, BojoeM, Llens
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onpoGoBaHHA ~— NPOBepKa HAJEKHOCTH (HUABTPA, OTCYTCTBHS OCAKACHUA
YacTHL, NOPOAB! B BOXO3aXBAaTHOW MM BOAOHPOBOASIIEH YACTHAX APEHH
(4TO KOHTPOJMPYETCS IO CMOTPOBEIM KOJOALAM), ONpe/ieleHHe POH3BO<
JAHTEJIbHOCTH JpPEeH H KauecTBa BoAn. OnpoGoBaHue Befercst HENPEPHIBHO,
HauWHasg C MHUHHMAQJbHOTO TNOHMIKEHMS BOJBl B BOLOCGOPHOM KOJOAIE,
C NOCTOfIHHBIM, MeIJeHHLIM 10 Mepe OCBETJICHHS BOJABl, JOBEJeHHEM erc
L0 MAKCHMaJNbHOTO, KOTOPOMY COOTBETCTBYeT He3aTONJEHHBIt H3JUB BO-
Abl B3 ApeHBbl B KoJoHell.

Ilpopon:xuTeNnbEOCTS ONpoGoBalNsa APEHH IPH MAKCHMAABLHOM MO-
HHIKEHHH — He MeHee OAHOH paboueldl cMeHHI,

18.9. Ilpu coopymeHHH JyyeBHX BOJL03aGOPOB HEOBXOAUMO BECTH
onpoGoBanKe KaM/0# CKBAXKHHBI-Iy4a OTHENBHO ¢ TOH Ke Lelblo B Tak
Ke, KaK ¥ OTAEJIbHLIX [IDeH Ha TOPH30HTaJIbHEX BoRo3afopax,

16.10. Pesymbtatsl onpo6oBanhs KAXKAOTO BOJAO032XBATHOTO COOPY-
KEHUSA JQOJIKIH OLITh 0QOPMIEHB! B BHIE I1ACIOPTa ¢ yKa3aHmHeM B HeM
IyGUHE 3aJ03KEeHHsT COODY:KEHHS, I'C0JOro-TeXHHYeCKOTOo paspesa, KOH-
CTPYKUHN QUIBTPA B €0 BOAONPHEMUOH NOBEPXHOCTH, NaHHHIX O AebHTe,
NOHMIKCHHAX YPOBHS NPH ONLITHHIX OTKauKax, cOJepiKaHHHM B Boje MH-
HepaJbHbIX UYACTHI, XUMHUECKOM H OaKTepPHOJIOTHUECKOM COCTaBe BOAH.

[Macnopr Aoaiken GHITh NMOKNHCAH NOXPSAUKKOM U 32KA3UMKOM.

OnpodoBanue Bop03abopoB B UEAOM

16.11. OmnpoGoBaune Bojpo3abopa B NesoM (MiM mepBOf ero ouepe-
J¥) TPOH3BOJNTCA Nepell BBOAOM BoL03abopa B MOCTONHHYIO KCHJyaTa-
IIHI0O M HMeeT LeJjblo NIPOBepKY paboThl Bcell cHCTeMB BOAONPOBOAZ OT
COBMECTHOH paoTH BceX (HJH TDYNNBI NEPBOH OUepefH) BOAO32aXBATHBIX
YCTPOHCTB ZI0 KOHEUHBIX COOPYKEHHWH Ha JIHHHH NOAAYH BOAK NMOTpeBH-
TeJIO.

16.12. TIpu nHeoGxoZuMOCTH a8 onpofoBaHHs BoRo3abopa M BBoAA
ero B 3KCIVATALHIO NPHBJEKAETCH HaAAJOUHAA OPraHH3aLlHA.

16.13. OnpoGoBanne u craua Bogosabopa (uau MepBoH ero ouepeau)
B OKCIVIyaTaUHI0 JOJKHBEl OBITh NpefyCMOTPEHH B NPOeKTe H BBIION-
HATbCS TIO CIEUMadbHON IpOTpaMMe, COCTABJSCMOH HPOEKTHOR opramy-
3anuet.

B nporpamme ZOAMKHE ObITh yKasaubl (HCXOASI H3 THAPOreoJOrHyec-
KHX YCJOBHH y4yacTKa pasMemieHHs BoZ03a00pa, THIa BOx03afopa U KOH-
CTPYKTHBHBIX ero ocobeHHocTell) coctap HaGmoAcHEHM npH onpoGoBaHHUH,
gacToTa HabMioAeHH , IPOAOMKHTENLHOCTE ONpoOOBaHHS.

16.14. PesyarraThl onpoGoBaHusi BOJ03a6opa AOMXHB OHITh npea-
CTaBJeHH B BUJE OTYETa, COJAEPXKAIIECro KPATKYI T'HAPOrec/OrHYeCcKYIo
XapakTepuCTHKY yuacTka Bojgo3abopa, miaad Bojosafopa, KpaTkoe onu-
CaHHe ero COOpyXKeHuld, (pakTHUeckue AaHHbIe ONPOOOBAHUSA WU HabAIOAe-
HHil, peKOMEeHAALMH 110 peXHMY SKCIIyaTalllid Bogo3abopa.
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16.15. B nmpolecce oTKauku GypoBasi OpraHHsauus JNOMNIKHA 3aMePATh
TeMIepaTypy BOAEBI ¥ TIO0 COMNMIACOBAHHIO C OpPraHaMH CaHHTapHO-3NHAE-
MHOJQTHUecKO! cyK6pr B coorsercTBRy ¢ JOCT 2761—84 n 4979—49**
OpraHu3oBath 0T6op mpo6 ¥ HOCTaBKY HX B JabGopaTopuio AJs onpejle-
JIEHHsl MHKPOGHOJIOTHYECKHX, TOKCHKOJMOTHUCCKHX, OPraHOAENTHYECKHX
noRa3aTesell H XMMHUECKOTO COCTABA BOAE, OnpelensieMblXx TpeGOBaHHA«
mu T'OCT 2874—82.

CornacHo pasbschennio [ocerposi CCCP, yrasanHbie paGoTH omna-
ynBaroTcsl 6ypoBofi opraHH3alHeli 3a cueT ee HAKJIaAHBIX PacxXoAos,

Ilpn cTaGHALHOM COCT4B€ BOAbl  SKCHIYaTHPYEMOro BOJOHOCHOTO
TOPH3OHTa IO COMIaCOBAHHIO C DPCHYGJIHKaHCKHMH, KDAaeBEHIMH HJAN 06-
JNAaCTHBIMH OpraHu3auusMu CaHHTapHO-SHH}IeMHOJIOTI/II{ECKOﬁ C.HY)Kﬁbl no-
NycKaeTcsl COKpaleHHe KONHYeCTBa OTOHMpaeMHX Npol U ONpenensieMbix
KOMIIOHEHTOB,

an HaJHYHH B BOAE KOMHNOHEHTOB, COAEPIKaHAE KOTOPHX IMMPEBLIIIA«
€T unA NpHGAMXaeTCsa K npelenbuo fonycetiMmol xouuentpaumn (ITIK),
B Hpollecce OTKAYKH CJELYeT NpefyCMOTPeTb OTGOp HOMOJHHTEIBHOrO
KOJIHYeCTBa Npof BoABl AJS ONpeleseHus 3THX KOMIOHEHTOB.

Halmonenua 3a padoroii Bopozabopon
H PEeXHMOM NOJ3EMHbIX BOA NPH IKCIAYATAUMH

16.16. Ha Boxo3abopax nom3eMuHX BoJ B TedeHHe BCEro nepHoxa
HX DKCINyaTalHH AOJAXKHLI NPOBOAUTLCH HaOJIOEHAS 32 PEXKHMOM YPOB=
Hell, TeMnepaTypsl, XHMHIECKOTQ COCTABA NOJ3eMHBIX BOJ W 3a AcOHTOM
BoZo3a6opa.

Henvio pexUMHEIX HabJIONeHHN ABAIOTCA:

a) BHIABJICHHE XapaKTepa H3MEHEHHsl eCTeCTBEHHOTO pexkuMa Mof-
3eMHBIX BOJA IIOJ BJAHSIHEM BOROOTGODA;

6) onpefencHue ONTHMAJBLHOrO peXHMa IKCIIYaTallid BoJO3a-
Gopa;

B) CBOEBpeMenHoe NpeiynpexkjieHHe BO3MOKHOIQ YXYAIIeHHS Kade-
CTBA NMOJ3EMHBIX BOA Ha yHacTke Boxo3abopa;

r) OHeHKa BJHSHHA SKCINyaTallMp BOLo3abopa Ha CYHLICCTBYIOLIHE
BOJ03aB0opHl NOA3eMHBIX BOJ, a TaKXKe Ha IOBEPXHOCTHEIE BOLHHE HCTOY=
HHKH H SKOHOMHYECKHE YCAOBHA JaHHOro paiioHa;

I) HAaKONJEHHE ONBITA 9KCIAYATAIHH COOPYXKeHufI mo 3a00py MO+
3€MHHIX BOA B pa3jHUHHX T'HAPOTEOJIOTHYECKHX YCJIOBHAX H pelleHHe
BOTIPOCOB, CBSI3AHHBIX C PACIIHPEHHEM BOJAOCHaGXKeHusd B NaHHOM paiioHe
H COODYIKEHHEM HOBHIX B0J03a60DOB B aHAJOTHYHHIX THAPOre0]OTHUEC
KHX YCJOBHSX,

16.17, B coorBercTBuH ¢ BOIHHIMH KOZEKCAMH COIO3HBIX Decly6.HK,
«[TonoxenneM o6 oxpane noasemuwux Boa» u CHull 2.04.02--84 sonosa-
GopHblE CKBAXKHHH JOJNXKHH GbTb 0GOpPYAOBaHH yCTPOHCTBAMH ANA
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cucTeMaTHUeCKHX HabuiofeHuli 3a ypoBHeM M Je6uTOM BOABI B KaxJoh
CKBaxkHHE, JNOJXHAa OoITh Takxke cO3MaHa ceTb Haba0faTenbHbIX CKBa-
9KHH Ha NpHJeraiouieit TeppHTOPHH, BOAOMEpHEE MOCTH Ha BHIXOAAX MOX-
3EMHBIX BOJ Ha NOBEPXHOCTH, Ha BOLOTOKaZX H BOAOEMAX, CBS3aHHHIX
€ SKCIAYATHPYEMHM BONOHOCHHIM TOPH3OHTOM.

CTpOHTENLCTBO PEXHUMHON CeTH M HaGJIOJCHHA IO Hefl BeayTcs 3a
cueT cpelicTB BiIafesblia Bojo3abopa.

16.18. Habmojenus no/kew ObHTh HayaTH OO BBOAA BoAo3aGopa
B SRCIVIyaTaUHIO, ¢ TeM YTOOH HMeTb AJHHBE O PeXKHMe ypoBHe#l BOAHL,
He HapymennoM paborolt BoZo3zabopa. Omu BepyTcs IO NporpaMmme, Co-
IJ1aCOBAHHOA ¢ TeppHTOpHANbHOH THAPOpeXKHMHON maprhHeli Muaucrepcr-
Ba reosiori CCCP u nox ee MeTOAHYECKHM PYKOBOACTBOM ¥ KOHTDOJEM.
Tpu npoertHpoBanuy HAGAIONATENbHOH ceTH CAeAyeT MAKCHMAaJbHO HC-
MoJb30BaTh BBIPAaGOTKH, MpOfJEHHEle TIpH pa3BelKe NOA3EMHBIX BOA,
8 TaKke aBapHiiHBle CKBaXKHHBI NMPH GypeHHH BOAO3aGOPHBIX CKBaMKHH.

16.19. Cxema pacnosoxeHHs HaGMOAaTeNbHBIX MYHKTOB, UX KOJH~
qECTBO, KOHCTPYKUHSA M 4acTOTa HaOJIONeHHH OMpEASNAIOTCs THIOM NOJ-
3eMHBIX BOJ, YCJIOBHSMH NMHTaHHS BOMAOHOCHOTO TOPH30HTZ, CAHHTAPHHIM
COCTOSHMEM YyuacTKa, CXeMOl H KOHCTPyKIueHl BoZo3abopa M peXHMOM
€r0 3KCIIyaTalHu.

16.20. Ha Bopmo3aGopax, cOCTOSIIHX H3 Psiia CKBaXKMH, IMAXTHBIX
KOJOAUEB, H Ha TOPH3OHTA/NBHHX BOZo3abopax (HpeHH, ranepen) Ha-
GarofaTeNbHEIE CKBaXKHHEL B MpeAenax Bofo3abopa ¥ B 30HE €ro BJAUSAHHS
nenecoofpasHo pacnosiarath IO TONEPEYHHKAM IMepNeHIUuKy/asdpHO JH-
HUE BoJo3abopa u3 pacuera 1—2 nonepeunnxa Ha 1 KM (ponTa BOAO3A-
6opa. Ilpu ssayuTensHolf AauHe Bojo3abopa (Gosee b kM) paccrosiHue
MeXKAy MONepPECYHHKAMH MOXeT GHTh yBenuueHo o 2—3 kM. Onna u3
Ha6aI0AaTe/bHEX CKBAXKHUH HA KaXKJAOM IONEPCUHHKe JOJXKHA IMPHXO-
AUTLCA Ha JHHHIO BOR03a60pa H pachosararbes MeKAY SKCIyaTauHOoH-
HeiME ckBaxunamu. [lar MexAy HaBmoZaTeNbHRIMA CKBaXKHHAMH Ha
IonepeYHHKe HasHauaeTcs B 3aBHCHMOCTH OT MOpP(OJIOTHM yuacTKa BojO-
3a6opa, MOIIHOCTH SKCITYaTHPYeMOTo BOJOHOCHOrO TOPH30HTA, MPOH3-
BOAHTEABHOCTH BOX03ab0pa, WHPHHB 30HEI €r0 BJHAHHA,

16.21. B ponumax pek HaGuiofaTenbHble CKBaXHHB BOJH3M Pycaa
peru pacnoaaraorcs Gosee yacro. llpu muprHe pycia pexd ao 100 w,
a TaKXe IPU HEBHICOKON BOJONMPOHHIIAGMOCTH ee JOHHBIX OTJIOMEHHIT
n upH Gosbmrefi ero mupuHe HafmiofaTenbHbie CKBAXKHHL pa3MelialoTcs
d Ha IPOTHBONOJOKHOM 6epery pekH.

16.22, Ha Boxosabopax, cOCTOSIHNX ¥3 TIPYNns Ji06BM 06pasoM
PACIIONOXKEHHEIX B3aUMOAEHCTBYIOIUX CKBAXKHH, HabmioJaTe/bHbe CKBa-
SKHHBL CJAeLYeT pasMemiaTh MeXIY 2KCIVIYaTAUHOHHHIMH CKBAXKHHAMH
¥ B 30He BausAHus BomosaGopa. Ha nyuennix Bojo3abopax Habawlarenb-
Hbl¢ CKBAXKHHHI ClellyeT pacrosarath BAONb OTAEJbHBIX ayuell BoHO3a-
Gopa n Ha IVIOMAAH B 30He BJMAHHA BoRo3abopa.
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16.23. TIpu manuuuu B pafione BoAo3afopa 0uaroB BO3MOMKHOTO
sarpsi3HEHUs NOJ3eMHBIX BOJA HabJroaTe/bHble CKBAaXKHHH Paclofaraior-
¢s MO JIMHUSAM OT 04ara K Bojo3abopy.

16.24. JIns BoisIBIEHHS B32HMOCBSISH JKCIYyaTHPYEMOro BOAOGHOTHO-
ro TOPH30HTA ¢ BEPXHHM HJH HHXKHHM BOJOHOCHBIMH TOPH3OHTaMM f0-
cJelnde TaK¥Ke BKJIOUAIOTCS B PeXHMHbIe HaOMIOACHHS N0 CHELHAJhHBIM
CKB4XKUHAM KaK HA yd4acTKe BOR03abopa, Tak H B 30He €ro BAHAHHA.

16.25. KoHCTPYRUMH CKBaXKuMd [AA HaOMOJEHHH 332 PEXHMOM TOrO
MJIH HHOT'O BOJOHOCHOTO rOpPU3OHTa JAO/KHH HalekHO HCKII0YaTb BJIAS-
HHE Ha pe3yJbTaThl HaGJOAeHWH MAPYrMX BOJOHOCHHIX TOPH30OHTOB,
a TaKxe JOXKAEBBIX U TalNBIX BOJ.

16.26, Juamerpn! GuabTPoB AOJIKHBI GBiTh He Menee 89—110 MM u3
pacyera NIPOU3BOJCTBA B HMX H3MepeHHil ypOBHs, TeMIepaType, oT6opa
npo6 BOAH M YHCTKH CKBaXKHH,

16,27, ThayOrHYy HaGaIONaTeNbHHIX CKBAXKHH PeXHMHOH CeTH CJemy-
eT NPUHHMATD:

B BOJIOHOCHOM TOpH30HTE cO cBOGOAHOH NOBepXHOCTBIG (6e3Hanop-
HOM) TIpH riy6iHe SKCIIyaTallMOHHBIX CKBaxKHH A0 15 M — TOif Ke ray-
6uHEl, 9TO H IIYGHHA 3KCIYaTAUHMOHHBIX CKBAMKHH,

B BOZOHCCHOM ropu3onTe co csofo/uoft MOBEPXHACTLIO npm rayluue
IKCNIYATAUNOHHLIX CKBaXuH Oogee 15 M ray6una HaOaioAarensHof
CKBAXKHHBI OTPaHHYHBAETCH HOJOXKEHHEM Bepxa paboueidl gacTh ee QUILT-
pa Ha /3 M HUXKe BO3MOKHOIO HAMHU3LIErO AHHAMHYECKOTO YPOBHS BO-
Jbl B BOJOHOCHOM TOPH3OHTE € Y4eTOM MJIHHH palouelt gacTu ¢uiapTpa
K OTCTOHHUKA;

B HamoOpPHHIX BOJAOHOCHBIX TOPH30HTAX IIPU JHHAMHUECKOM YDOBHE
BLIlIe HX KPOBAM pabouas uyacTb ¢miabTpa HabmoAaTeNbHBIX CKBAaXHH
JOJKHA pacnojarathbci B BepXHell uaCTH BOAOHOCHOTO TOPH30OHTA; IPH
YACTHUHOM OCYUICHHH IacTa BepX HABTpa HAGJIOAATENBHON CKBAXKMHEL
JomxeH GBHITh Ha 2—3 M HIXKe IHHAMHYECKOT'Q YPOBHS BOJABI B BOAOHOC-
HOM TOPH30HTE;

B BOJOHOCHBIX Ge3HANOPHLIX MJIAcTaxX, SKCIJAyarauds KOTOPHIX pac-
cuMTaHa Ha cpabOTKY CTaTHYeCKHX 3alacoB, Bepx pabouefi wacTd GuILT-
pa RoaxeH ObTb Ha 2—3 M HHUXe TNOJOXEHHS AMHAMHUYECKOro YPOBHSA
BOJABl B BOJOHOCHOM NJacTe K KOHIY pPaCyeTHOrO CpoKa 3KCIyaTalHH
BoJlo3abopa; IpH 3HAUHTENbHOK Beanuyude cpabOTKH YPOBHSA, Me[lJICHHOM
B JJHTEJIBHOM ero CHHXeHHH, H3MepsSeMOM JAecHTKaMH JieT, r1yGHHYy
CKBAJKUH CETH PEXHUMHEIX HaGJIONeHHH MOXKHO Ha3HAUYHThb COOTBETCTBEH-
HO rayfuHe cpaboTKU YPOBHA 34 QuUpeleNeHHBIR NEPHOA BpPEMEeHH, C MO-
CAeAYIOMIUM yray6aeHueM CKBaxKHH WaH GypeHNeM HOBHIX.

18.28. Ha yuactkax pasMellleHHs BOJ03260pOB H3 HIAXTHBIX KOJOL~
leB, TOPH30HTAMbHBIX H JYYeBHIX BOA03a6OpOB, IMyGHHY CKBAaXKHH CeTH
PEXUMHBX HaGniofeHu#l cjelyeT NpPHHHMaThb paBHOH IIy6HHe 3an0xXKe-
HHS BOJONPHEMHLIX uyacTell 3THX BOR03abopos, a BepX ¢uabrTpa HabJio-
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JaTeJbHBHIX CKBaKHH AOMKeH OuTh Ha 2-—3 M HuXe AUHAMHUECKOTO
yDOBHS BOJIbl B BOJOHOCHOM FOPH3OHTE,

16.29. JIna npemoxpanenus na6aiofaTesbHBIX CKBAXKHH OT 3acCOpe-
HHMA BepX GUILTPOBOA KOJMOHHEI MM 0o6CafHOH TPYOHl HoJuikeH GHITh 3a-
KPHIT KPLIKOH HAa CHEUHANLHOM 3aMKe,

16.30. Bce nyHKTH ceTH HaGmioAeHHA 32 PEXXHMOM NOA3EMHLIX W no-
BEPXHOCTHLIX BOJ Ha YyUacTKax Bo703abopa MONXKHL OLITh NPHBA3AHH
HHCTPYMEHTaJMLHO B IIJIAHOBOM M BBICOTHOM OTHOLIEHHH M HAHECCHH HA
ronorpaduyueckuft miad, TodkH, OT KOTOPHX [POHBBOAATCSH 3aMeEpH
YPOBHS! BOJABI, MOJMKHB GHITh 3aHHBENHMPOBAHEI; BHICOTHOE NOJOXKEHHe HX
JOMXKHO TEPHOAMYECKH NMPOBEPSATHCS.

16.31. TIpoekT cemd nyHKTOR HaGMIONEHHH 32 PeXHMOM HOJA3eMHHIX
BOML H CBSI32HHBIX ¢ HHUMH NOBEPXHOCTIUBIX BOJ Ha y4acTKax BOA03a60pOB
IPH MX 3KCIIyaTalli¥ COCTaBJSiETCS OJHOBPEMEHHO ¢ IPOEKTOM BOJO3a-
6opa, SBJIsETCA COCTABHOH €ro YacThi0 H OCYIIECTBJISICTCH OJAHOBPEMEH-
HO CO CTPOHTENBCTBOM BoJ03abopa.

16.32, TIpoexr ceTH MyHKTOB HabjofeHHH ¢ ygeToM OOIIUX NOJNOKEe-
Hut, H3JOXKeHHHX B mn. 16.13—1627, poaxen colepxarb B KaXAOM
KOHKDETHOM cJjyyae:

IJaH pasMEIeHus NYHKTOB CeTR HaGmoieHnd (a ofilleM mianie Bo-
1033260PHEIX COOPYIKEHHH);

KOHCTPYKIUMH KaJOro NyHKTa (H/H Kax/A0# OINHHAKOBOH IO Ha3Ha-
YeHHIO I'DYINbL! NYHKTOB) HabJI0deHul;

KPaTKyi0 MHCTPYKIMIO 1O NPOR3BOACTBY HabmiofieHuit (o6beKTH Ha-
Ga0eHnH, 1aCTOTA, METOJHUKA);

dopMy KypHaaa HaG/IOAeHHUH;

¢$hopMy exeroflHoro OoT4cTa O pe3yJabTaTax HabJiojAeHHH 3a SKcmaAya-
Tauuelt BoA03aGopa, PeKHMOM SKCINIYaTHPYEMOTO BOAOHOCHOTO FOPH3OH-
Ta M APYIHX 0OBeKTOB HabJioJeHui;

yKa3aHuS O NPEIACTABJEHHH €XKeroJHHX OTYCTOB TCPPHTOPHANBHBIM
opranusanusaM Muureo CCCP.

17. CPABHEHHUE BAPUAHTOB U TEXHUKO-
9KOHOMUYECKOE OBOCHOBAHHE BOJO3ABOPHBIX
COOPY)XEHUNA

O6imue nonoxeHus

17.1. TIpoerTHpOBaHHE BOAO326GOPHHIX COOpYHeHHl NPH HCIOJB3O-
BaHHH B KauecTBe HCTOYHHKA BOJOCHAOIKEHHS MOA3EMHHIX BOX AOJIKHO
CONPOBOXKAATECA TEXHHKO-3KOHOMHUCCKHMH pacueTaMH H OGOCHOBaHHEM
HaMeuaeMOro K CTPOHTEJhCTBY BOL03a60pa IO TEeXHHKO-2KOHOMHYECKHM
nokasaTensiM, Takue pacueTsl BBHIIOJHAIOTCA HA PASHBIX 3TaNaX NPOEKTH-
poBaHud:
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a) npu BHOOpe MCTOUHHKAZ BOJOCHAGXKEHHS B DE3yabTaTe TEXHHKO-
SKOHOMHYECKOTO COMOCTABJEHHS YCTaHABIMBAIOTCH LeNeco06pa3HOCTh
HCTQNb30BAHHA MOA3EMHLIX BOJ B BX MPEEMYINECTBA B TEXHHKO-3KOHO-
MHYECKOM OTHOIIEHMH Nepefl OTKPHTHMH BOAHLIMH HCTOYHHKAaME (peka-
MH, BOXOXPaHHJIUIUAME H T. 4.).

[lonsemuEe BOAB 1O CPABHEHMIO ¢ NOBEPXHOCTHHIMH OGHYHO 06Ja-
BT ayumuM B Goaee YCTORYHBHM KayectBoM, OJQHAKO NpH 3HAYATENb-
HOM BOAOMOTPEGNEHHH M 0COGeHHO B COMHHIX FHAPOTeO/OTHYECKHX yC-
JOBHAX, KOrA2 AafA ROGHYM HON3eMHBIX BOJ HeOoOXOJHME TpPOMO3JKHE
JLOPOroCTOSIHIME COOPYXKEHHS, @ HHOTAA U NPOBeJcHHe CHEUHAJbHHX Me-
ponpHATHH (HAaNpEMep, HCKYyCCTBEHHOE BOCIIQMHEHHE 3aacoB HOJA3eMHBIX
BON), BHIOOp HCTOYHHMKA HE MOXeT OHWTb cAenaH 6e3 COOTBETCTBYIONIHX
TeXHHKO-9KOHOMHUYECKHX PACUeTOB H 060CHOBaHHSA;

6) TeXHHKO-IKOHOMHUECKHE PacieTsl [OpH CpaBHHTEJbHON OLEHKE Ue-
3eCOO0PA3HOCTH HCNONB30BAHHA MOA3EMHBIX BOJ HA PAa3HHIX YYaCTKAX
OR1I0r0 BOXOHOCHOIO TOPH30HTa HJM Pa3HHX TopH30HTOB, IeoBxonu-
MOCTb PacCMOTDPEHH HECKOJIbKHX Y4YaCTKOB OAHOFO BOJAOHOCHOTQ rOpH-
30HTa WJIH DASHHIX FOPH3OHTOB MOXET BOSHHKHYTb B CBf3H C PA3JIHIHHI-
MH THAPOreOJOTHYeCKMMH HX mapaMerpamu, Hanpumep, ydacTox ¢ ayd-
INHMH napaMeTpamy, (Gojee BOAOOGUABHBI TOPH3OHT) MOXET OKa3arhes
Ha 3HAYMTENBHOM yJaneHuH OT norpefurens. Onpefengiomum HakTopoM
MOXKET TakXe fABUTbCA HAJHUHE HCTOUYHHKOB 3arpsisHEHHS INOJ3eMHBIX
BOJ Ha TeX HAH HHBIX YI&CTKAX H HeoGXOARMOCTD NpOBEHAEHHA B CBA3H
¢ 3THM CNEHHAJBHHX MePONPHATHE MO 3aIUHTE HOA3EMHHIX BOA ¥ BORO-
3a60pOB OT 3arPs3HEHHs HJIH MEPONPHATHH IO OUHCTKE BOXHL

Xot1sa ofmmue samachl HOA3eMHEIX BOJ Ha paccMaTpHBaeMBIX ydacT-
KaX H B KaXXJOM TFODH30HTE JAOCTATOUHH], peHIeHHE BOIPOCA O PasMelles
HER BPOJ032060pa B STHX CAyuyasx TpeOyeT TEXHHKO-3KOHOMHUECKOre 060«
CHOBaHH4.

Ilng gaxIoro yvacTka MOJ3eMHBIX BOJL BO3HHKAIOT 3aladd BHOO-
pa THma BOL03a00Opa, PACIONOMNKEHHS! CKBaXXKHH, cXeM COODPHHIX BOJOBO<
A0B, ROPOr, SJCKTPOJMHuM, JHHHH CBA3HW, YCTAHOBJEHHS pasMepa oOT«
YyXKIEHUH SeMesibHBIX IJomiajJieff, HEHHOCTH CeJIbCKOXO3SHCTBEHHEIX
KYyJbTYp, 00bEMEB CHOCA H IEPEHOCA COOPYXEHHH H Ap.;

B) BLIGOp pallMOHaJBHOFG BapEaHTa BOA03200pa Ha NPHHATOM M yC-
T&HOBJEHHOM MNpPeAbIAYIIHME NPOSKTHEIMR npopaboTxaMn yyactka. Ha
JaHHOM STale pelllaeTcs BOMPOC O THOE BoAo3abopa  (BepTHKAJLEbIE
CKBAXKHHEI, JydyeBble BOL03a6OpPH, rOPHSOHTANBHEIE COOPYHEHHT H T. 1),
HOas Bei6opa palMOHAAbHOTO THIlAa BOR03a00pa HYXHE TEXHHKO-2KOHO<
MHYeCKRE COTOCTABJAEHHS, TIpUMEHNTENbHO K BHOPARHOMY THIY paccMat-
pMBAIOTCA PAa3nHUHBIE CXEeME DaCHOJOXeHHMs OTHACJBbHBIX BOJ03260pOB,
paccTosiHue MeXJAy HHMH, PeXKHM OTKA4KH H T. J.

17.2. B coorsercrBun ¢ «HHcrpykumell 1o ONpefefieH#I0 JKOHOMHs
yeckolt 9QdEeKTHBHOCTA KalUTAJBHEIX BROMEHRH B crpontenscTo» (CH
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423-71) cpaBHHTeJNbHAs 9KOHOMHYeckas 9ddexTHBHOCTL NPHM COMNOCTAB-
JIeHHH BApPHAHTOB TeX HJHM MHBIX TEXHUUSCKHX DeIIeHHH yCTaHaBIHBAET-
cs 10 MHHHMYMY TaK Ha3biBaeMEIX NMDHBEAEHHBIX 3aTpar.

IMpupenednsle 3atpats I npefcTaBagioT cobofl CyMMy TEKYIMHX H3-
lepKeK (SKCONYyaTaLHOHHBIX PacXofOB) H eAHHOBpPEMEHIBIX 3aTpar (Ka-
NHTANBHLIX BJIOXKCHHI), NPUBENEHHBIX K TNOJOBOH DPAa3SMEPHOCTH B COOT-
BETCTBHH ¢ YCTAHOBJIEHHHMM HOPMATHBHMM KO3(HUHEHTOM 3¢derTHBHO-
CTH

[M=C+H4E;K= min, (169)

rie C — Texymue H3ZepXKH HIAH SKCIIyaTauuoHHBe pacxofs; K-—
e[IMHOBPEMEHHBle 3aTpaThl WM KamnuTaJbHBle BIOXKeHUs; E.-— Hopma-
THBHHIR Kospdunnent 3dGEKTABHOCTE KalNTaNbHBIX BJOXKEHHN, NPUHHN-
MaeMuit pasubiM 0,15,

Vrasannue Beanwuns I1, C, K otmocares k i-My Bapuamty (i=1,
2,..., o — 00INee YHCIO PACCMATPUBAEMLIX BApUAHTOB), NPHUEM OHH MO-
IyT PACCUMTHIBATBCS KAK TOMHAR CYMMa RANATANBHBIX BAOMKeHHfl W TO-
JOBhLIX 9KCIIYaTallMOHHEIX PACXOAOB, Tak M B BHAE YHAEJbHBIX TOKa3a-
Tesefl, OTHeCeHHHIX K 1| M? BOARL

PasuocTb MpHBeileHHEIX 3aTpaT IO ABYM BapHaHTaM XapakTepH3yer
roJoBoR sxoHoMuuecKuit addexT D, noaydaeMblft B PE3ynbTaTe 3aMEHH
OJIHOTO BapHaHTA JDYrUM:

=II; —II,. (170)

Tlpn WCYACACHHME TPHBEJEHHHIX 3aTpaT MO YASAbHLIM INOKAa3aTensiM

rOfoBOH 9KOHOMHYeCKHH 3ddexT

3=(I,—-IL)A, (171)
rie A —rojoBoit 06beM Boim (npu ncumcienuu I1; u [Ip B yRembnBHIX
noKasaTeNsx).

17.3. B cayzasx gorja mo CpPaBHHBAeMbIM BapHaHTaM KalHTaJjbHble
BJIONKEHUS IIPOM3BOAATCA B Pa3Hble CPOKM WAM TeKyIIHe 3aTpaThl cO Bpe-
MeHeM M3MeHSIOTCS, CPABHEHHE BapHAHTORB CJefyeT BHIOJHATb ¢ HPHBE-
JeHdeM 3aTpar GoJiee MO3ZHHX JIeT K HEKOTOpPOMY BHIGpaHHOMY 6asuc-
Homy rozy Ilnp mo dopmyie

nnp:Ht /(1 _[—EH[I)t) (172)

rae I1; — satpaTel B {-M roAy; E.p— HopMaTHB AnS IpHBeJeHHS pas-
HOBDeMEHHBIX 3aTpaT, o6bryro npuHAMaeMmulli paHeiM 0,08; ! — mepuox
BpeMeHH NPHBEAEHHS, TOLBL

O6iye RanuTaNbHBE 3aTPaTH 3a pal Jer crpoutenbcrsa K mpH
PA3NHYHEIX BJOKEHHSAX NO rojaM ONpefesioTes no dopmyne

T
Ky = 2 Ki 1/(1 4+ Egp)f, (173)
t=1

rae K;— gaumranbune 3arpatel B roAy f mociae GasucHoro; T — ne-
PHOJ KamATAJbLHEX BJOMXKEHHH.
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174, Tipu cpaBHEHUH BapHAHTOB, DPA3JMYAIOMIHXCS TPOLONKHTEND-
HOCTbIO CTPOHTEJNbCTBA MJHM BBOAOM MOWINOCTEH B Das/iHuHble MHEPHOLH,
onpenensercs TakXKe ONHOBDEMEHHBLIT SKOHOMHYecKHE 2pdext B Bule
JLONOAHUTENbHOA NpHOLIIH, TOJYUYeHNOH 3a NepHOA AOCPOYHOrO BBOAA
06BbeKTOB.

Benuumuna s¢dekra D5, peasn3yeMoro B COOTBETCTBYIOLIEH OTpacsH
HAPOJHOro XO03sMCTBa, NOJYJaeMOro 3a IEepHOJ, JOCPOYHOro BBoJAa 00Db-
€KkTa, onpefeiaserca no gopmyae

91;=np (T1_T2)’ (174)

rie Ilp — cpenneronosaa nmpuGblib 3a NEpHOX, JOCPOYHOrO BBOAA B Jiek-
crere; Ty H Tp — DPOAOJAKHTENBHOCTL CTPOHTEALCTBA 1O CPABHHBAEMEIM
BapHaHTaM B TOZAX.

B cayuae OTCYTCTBHS AAHHBIX, HEOOXOAMMEHIX AJA pacuera NpuoLig,
IOIycRaeTesl onpefeneHHe SKOHOMHueckore sddekra mo dopmyne

SB=EH¢(T1—T2)s (175)

e Ey— nopMartwpubii koadduiuent 2¢dekTHBHOCTH KanHTANBHBIX
BrOXKeHHH; @ — CTONMOCTL NPOM3BOACTBEHHHX (OHAOB, JIOCPOYHO BBE-
JeHHBIX B SKCIJIyaTAallHIo,

HexonHble YDABHCHUS W 32BUCHMOCTH MJISI TEXHUXO~
9KOHOMUAUYECKOTrO pacyera BOAOS&GOPOB NOA3€MHBLIX BOK

17.5, JJeranbHOCTh TEXHHKO-3KOHOMMUECKHX DAaCueTOB 3aBUCHT OT
cTajud npoekTupoBanus. IIpy 3TOM TeXHHKO-9KOHOMHUECKHE MOKa3aTesH
ONIPeREIAIOTCT HAa OCHOBE CMETHO-(HHAHCOBHIX DPACUETOB, BHIIOJMHSEMEBIX
IIpH TIPOEKTHHIX NpopaboTkax, a IPH CXeMAaTHYeCKOM NpeACTABJEHHH Ba-
pHaHTOB — 10 CIIpAaBOYHBHIM HAaHHLIM € HCHOJB30BAHHEM  HHCTPYKTHBHO-
HOPMAaTHBHBIX MaTepHajoB, IIpH TeXHEKO-3KOHOMHUECKOH OIEHKEe H CpaB-
HEeHHH BApHAHTOB BOJ03aGODHLIX COOPYIKEeHHH Ha OA3EMHBIX HCTOUHHKAX
creflyeT VUYHTHIBATbL JIHIIB T€ 3aTPaThl, KOTODHE CYIIECTBEHHO H3MEHS-
10TCA B 3aBUCHMOCTH OT MPHHHMaeMo# CXeMH Bojo3adopa.

17.6, K yucay Tagkmx 3arpar Ipexje BCEro OTHOCATCA KaNHTaJdbHEE
Baoxenns K, Braioyaouiyue B celst CAeAyIOIE PaCXIAH:

Ha CTPOHTENBCTBO M 060OpyJAoBaHHEe BOJA03a0OPHLIX  y310B (CKBas
xuH) Ky

Ha CTPOUTENLCTBO OTBOASUIUX M COOPHBIX BOAOBOAOB Ko;

Ha COOpYIKeHHWe KOMMYHHKaLuil, JUHHH 3/MeKTpocHabxkeHHs, 30H ca-
HHTAPHON OXpaHBl, CHOC CTPOeHHH B T. A, — Ka,

Ilpn stoM:

K = K; + K; - Kg; (176)
g
K=nK"; K,= ZO Ply Ky=KR{,
J=

riie 1 — KOJHYeCTBO BOJ03260pHBIX y3710B (ckBaxkuH); KO-— crommocTs
COOPYHMEHHH® H O0COPYJOBAaHHS OAHOH CKBAiKHHBI, fg— KOJIHIECTBO
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Y44CTKOB BOAOBOAA C PA3JHYHLIMH XapAKTEDHCTHKAMH ([HaMeTPOM, pacs
XOLOM, MaTepHa/IOM); K}’ — CTOMMOCTh NPOKJIAfAKH 1 M BOJOBOAA Ha j-M
yuacTke AauHOo# [; m puamerpoM Dj; mpuGiuiKeHHO OHa MoXKeT OHITH
paccydTaHa o popmyse
B __ (o2
Ki = by -} 6D7, (177)

rae by, b, o — HeRoTOpHIe KO3(GGOUIMEHTH, YHCACHHBEe 3HAYEHHS KOTOPHIX
npHBefleHst B Taba. 44 (3nech K}’ H3MepsieTcss B py6asix, a Auamerp —
B M); K2—3atparsl N0 COOPYXKEHHIO KOMMYHHUKaOu#, Iopor H T.K&.,
NpUXOAAmHEecs HAa 1 M HPOTsXKeHHOCTH BORo3abopa; I« — nmpoTsken-
HOCTh KOMMYHHKalil B npefeax BoJ03afopHOro y4acTka.

Ilouru coBep.ieHHo HE BJHSIIOT Ha BHIGOP PALMOHANBHOH CXeMBl BO-
103a6OPHOTO COOPYIKEHUS KaNHTa/bHEIE 33TPAThl 10 CTPOHUTENBCTBY Ma-
TUCTPasbHEIX TPYOGONMpPOBOJOB, COEAHHSIOMMUK B003a60p ¢ HOTpeGUTeNEM,
BHElIHel MOABOASULIEH 2JeKTPOJNHHUHA, HACOCHBIX CTAHUUH BTOPOrQ MOKB-
eMa, COODHBIX M DPEe3ePBHBIX PE3€PBYapOB, XJOPATOPHBIX, CTaHUuf 06es-
XKeJe3UBaHHA H T. IL

17.7. DrcnylyaTauMOEHBIE Pacxofsl O 1O BOL03a6OpYy CaralTcs na:

DPAacXoZoB Ha OIJATY 3AEKTPOIHCPIHH Js;

3aTpaT Ha TeXHHUECKOe OGC/YKHBAHHE H PEMOHT CHCTEMH OJa.

3arpaTs Ha OmIaTy 3JEKTPOIHEPTHH CKIAALIBAIOTCS U3 PacXofioB Ha
noabeM BOIB Dy, TPAHCHOPTHPOBKY €¢ IO BOLOHOJBEMHBIM TPyGaM g
H TPaHCIODPTHPOBKY A0 cGOpHOTrO pedepByapa Ir, T. €.

3, = 9y By - By (178)

CrouMOCTh 5JEKTPO3HEpPrHH, IpHBeAeHHOR K 1 TOAy, 3aTpauuBaeMod
Ha TOLbeM BOAb H3 CKBAXHH BoL03abopa Ha 3afaHHYI0 OTMETKY, cO-
CTaBJjAeT

T
By = (Bo/TN) Q § [So (1) - 2] dt, (179)

rie B=365/(102-3,6) (B maapHefimem npHHATO, 4TO0 Pf=~1; G — cToH-
MocTh, py6/kBT.u anexrposnepruu; v — KIIJ Bojonoabemuoro o6o-
pyZoBanHus (opueHTHpoBOuHO 1} ~0,6-0,7); 22— cpeiHas reoMeTpiuec-
Kad BBICOTA NOLBEMA, ONpeleifdeMas KAK PA3HOCTb OTMETOK BOALI B pe-
3epByape M CTaTHUIECKOrO YPOBHS NMOJ3EMHBIX BOJ B CKBa’sKHHAX BOJO3a-
Gopa, M; Q — pacxox BojosaGopa, M3/cyT; So— HOHHKEHHE YPOBHA
B ckBaxuuaX, M; T -— npolo/KHTeabHOCTh PaboTe Bogo3afopa B pe-
WHME HeCTauHOHAPHON GUAbTPALIUHU, CYT.

B dopmyne (179) u nanee nmpeanonaraercs], 4To NOHHIKEHHE YPOBHA
B CKBaXKHHe, a Takxe AeGHTH CKBaXHH NPHUMEPHO OAMHAKOBHL. Kpome
TOrO, pacxof BOJ03a0OPHHIX CKBa)KHH INPHHHMAETCA MOCTOAHHBIM BO
BPEMeHH.

CTOMMOCTD 3JIEKTPOHEPrHH HA TPAHCIOPTHPOBKY BOAB B BOJOHOAB-
eMHHX Tpyb6ax OleHHBaeTcs C/IedyIOmHuM o6pasoM:

Op = (0Q/n) A, (180)
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re Ak — noTepH HaOpa B BOAOMOABEMHBIX TpyOax:
Ah = A(Q/n)? 1,,/(86 4002, (181)
A — ko5 PUIHEHT CONPOTHBJICHNS BONONOALEMHBIX TPY6, onpeaeaseMbiil
B 3aBHCHMOCTH OT MX AHaMeTpa no gopmyJse
A=k Ipm", (182)

E* 1 m* — goshdULMeHTE, 3HAUCHHS KOTOPHIX RaBH B TaGu, 44; lyy —
AJUHA BOAONOLBEMHBIX TPYO.

Bennuuta ., KOTOpPOH OLEHHBAIOTCH 3ATPaThi SJMEKTPOIHEPrHH Ha
TPaHCMOPTHPOBKY BOAB 1O cOOPHOMY BOJOBOAY, B oblieM cJjydyae Haxo-
AuTcs no gopMyae

63
a
S; =0/1 Z g; AHj. (183)
=1
31eck g; pacxolbl, M®/CyT, TPaHCUOPTHPYEMBIE N0 j-MY YYacCTKy BOMIO~
Boja aauuoli I;; AH,— notepr nanopa #a 3ToM yuactke
AH; = Aq} 1;/(86 400)*. (184)

Kosbpuuuent A ompefensierca no sasucumoctd (182) m Taba. 44
C VUETOM JHaMeTpa U MaTepHana 1pyb cOHopHOrO BOAOBOAA.

Tab6auima 44
3uauenus by, b, k*, o, m* B dopmystax (177) u (182)
Marepuan Tpyd

o ol e | e | m
Cranbusie 6,9 53 0,001736 1,4 15,3
UyryHnble 8,4 107 | 0,001736 1,6 15,3
AcGecrouemenTuoie 11 78 0,001180 1,95 14,89
IlnactmaccoBble 9 150 0,001052 1,95 14,77

17.8. AMOPTH3alHOHHBIE OTUHCJCHHHA ¥ OTYMCIEHHS HA PEMOHT D=
HUMAIOTCA NPONOPHHOHAJLHLIMH CTPOHTENbHOH CTOHMOCTH COOPYIKEHHMH

Oy =py K+ pa Ko+ pa Ky, (185)

TAE Pi12.3 — K03hODHUIHEHTH, COOTBETCTBYIONIHE TrOJOBHIM  HOPMAM OT-
gucjcHUII Ha aMOPTH3aIMI0 H DEMOHT CKBAXWH, BOJOBOLOB, pe3epBya«
peB H T. 1. (OpHEeHTHpOBOUHO P;~0,1; py=0,04; p3~0,03).

17.9. C yueToM BBILIEH3JIONKEHHOro ofliee BHpaXkeHHe AJS Ompeje-
JIeHRs TPUBEJACHHBIX SaTPaT Ha COOPYXKeHHe M SKCHONyatalHio BoRo3abo-
pa MOXHO 3alHcaTh B CJELYIOMEeM BHIE:

M =Ty -1 Sep + [T n - ig -} D4/n2. (186)
3neck Iy — uacTb npuBeleHHBIX 3aTPaT, KOTOPHE NPAaKTHUECKH He 3a-
BHCAT OT BBHIOOpPA TOrO HJH HHOTO BAPHAHTA H, C/ISJOBATENBHO, B JaJb<
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HefllIeM MOTYT He YYHTHBaThcfi. B naHHOM cayuae
M, = Qoz/n. (187)
Bennauna I1, npeacrasasder coGoff npHBelennse 3aTpaTil, Heo6XO-
RUMBlE IJIsi IOJABEMA H3BJEKAeMOH BOZ03a6opoM BOAH Ha 1 M noHHXe-
HUA YPOBHA BOZHL:
T, = Qo/n. (188)
CpeZnss BeiMyHHA MOBHIKEHHS YPOBHA BoAH Scp B paseucTse (186),
KaK caeayer u3 (179), papna:

T
Sep= UT {s(tydt. (189)
[i}

Mpn ycrauosupwekics duabTpalliH B ciydae, KOTAa HOHHKEHHE
YPOBHA BOAM [Q BCEM CONOCTAB/SEMBIM BapHAHTAM €CThb BeJIMYHMHA IIO-
CTONHHAs, BTOPOH wieH p BeipaxeHuH (186) MOXHO He yUHTHIBATh,

B ypaBnenun (186) Il. — npuBelleHHBIe 3aTpaTi Ha COODYIKEHHe
1 SKCIIyaTaluio 1 BOA03a6opHOTO Y32 (CKBAKHEH):

Mo = (py + Ex) Ko» (190)

a Tlz — cpennsas BejHYHHA NPHBeAGHUHIX 3aTPAT HAa COOPYKeHHE H IKC-
nayatauuio 1 M BOZOBOAA:

My = (p3 4 Ex)/ln Kz+9w/ln+(P3+En)Kn Iu/ls. (191)

HJas nuuefinbix BoA03260pOB MON3eMHLIX BOA C PaBHOMEPHBIM pas-

MELICHUCM SKCIVIyaTALMOHHHIX CKBaXKHH H IepeMEHHEIM AuaMeTpoM BoO-
JIoBofa Beqnyuua [1y onpenensercs cneAyomnM o6pasoM:

Iy = (pa + Eo)/(n — 1) Qe + (6Q3/mn®) (9o /(n — 1)) 1/86 4002,  (192)

n—1

n==1
the Per= 2, K}; 0= 2 *4p
= =1

AJsi cXeM ¢ pa3sMelleHHeM pe3epByapa B KOHLE JuHeHHOro psaa
(puc. 96, a):

(n—1) /2 (n—1)/2

Por=2 3 Kj ®=2 % P4y (193)
=1 =1

Ipu npoknajxe cGOPHOro BOZOBOAA € NMOCTOSHHBIM JHAMETPOM BhI-
paxenne (191) mpusoautes & BHAY (K*=0)
Iy = (ps -+ Eo) Ky - (0Q3/n)(n — 1)/n(A/86 4002), (194)

e K # A onpegensiorea no gopMyaam (177) u (182), a mequunza
D, Bxopsmas B 5TH (BOPMYJH, IpHHHMaeTcs AJjs cxemu puc. 96,a mo

pacxony
q = (0,63Q/86 400)/[(n — 1)/n]"3; (195)

a Las cxeMsl puc, 96, 6 no ¢=0,5¢;,
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PEIEPBYAP
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Puc. 96. Cxembl MOAKMOTCHAA CKBAKKHHE K COODHBIM BOXOBOZAM

a —~ NHHeAHBIA DAL CKBAXKHH ¢ Pe3epnyapoM B KOHHE ceTw, 6 — JuHeHHbIE pax
CKBAXHH C peaepByapoM B HeHTpe Bono3abopa; 8 — KOJbLeBast GaTapess cKBajXHH
C pPe3CpBYapoM B LCHTpe Bomo3daGopa

[lpu paamewtennu paBHOASUTHEIX BOA03aGOPHBLIX CKBAXKHH DABHO-
MeDHO MO MepuMeTPy Kpyra (xoasueBas Garapes) (puc. 96, g)

g = [n/(n— 1))(py + Eg) K® - (6/M)Q*/n%) A+ (ps + Ex) KA. (196)
Besnunna 3, B pabencrne (186) xapakTepHsyer npHBEAEHHEIE 3aTPa-
TH Ha TPAHCIHOPTHPOBKY BOABI B BOAOMNOABEMHBIX TPyGax

Dy =0/n Q3/n2 A. (197)

17.10. Tlpr mpoexTipoBauua BOA03a6OPOB B KauecTBe HCXORHOM Be-
JHYKIE 3afaeTcst CyMMapHul  pacxoX , COOTBETCTBYIONIMEt BeJHUHHE
BOJONOTPeDIeHHs HA PAcYeTHHIH NMepuoi BpeMeHH. DTOT pacxoj ROJKeH
66Th OfcclieueH CHCTeMOl CKBAKHH, PasMelleHHHIX Ha 3afaHHOH WJo-
mwany yyacrka IIpH 3TOM HOHHIKEHUA AMHAMHYCCKHX YPOBHeH B KaXjao#
H3 cKBaXuH, cHOPMHPOBABLINECS HA PaCUCTHHI CPOK HX SKCILIYyaTaUHH,
He AOJKHB MPEeBHIIAaTh HEKOTOPOH AONYCTHMON BeJHYMHE! Syop.

WcxoZs 13 3TOro, MOXHO cOpMYJHPOBATh YCJAOBHS, KOTOphie AOJ-
JKHBl BHUIOAHATHCA B NPOLEcce pelleHHsr ONTHMH3ALHOHHOR 3afaud mpo-

236



eKTUDOBAHHA B0ﬂ03860p05 NOA3EeMHBIX BOA!

n
2 Q> Qum nQy=¢; (198)
=t
S$i(T) < Spon wm So = Snon. (199)

TloMuMo 3Tux ycnoBu#i HeOGXOAHMO YUHTHIBATh OTPAaHHUIEHHOCTh MO~
mMAajd yYacTKa, TAe AOJMKEH pa3MellaThcsl NPOEKTHPYEMH Bojo3abop.
DTO YCAOBHE 3aIIHCHIBAETCS B BHAE!

AJsl THHEWHOrO psja CKBaXKHH

20 < Lypgxs (200)
AJ1ST AAOMAANOTO PA3MCLIEHHs CKBAaKHH
F < Frgx. (201)

3necs 2[ ¥ F — pacucTHast QJUHA HJAM 0J0WAAbL BoA03abopa, a Luax
H Fpmax — OTPAHHUCHES HA 3TH BEJHYHHBL.

O6ocrORaHKE ONTHMAJBHEX CXeM GepPEroBuIX
(vrduUABLTPAUMOHHBIX) BOA03A0CDOE HOL3EMHBIX BOJ

17.11, [IpH DpOeKTHPOBAHHHM BOA03aBOPHEIX COODPYXEHHH B PEUYHBIX
LOJMHHAX CJAeAYET HCXOLMTb K3 TOTO, UTO HX NPOu3BOAHTENBHOCTbH B OC-
HOBHOM GyjeT ofecneuHBaThCs 3a cdeT (QUABTPALHONHOIO JIOTOKA H3 pe-
ku IlosToMy 37ech CKBaxuHbl Hedecoobpasnee Bcerc pasMeuiaTb B BHJe
JuHeHHOro psiia mapanieiLho Oepery pexu Ha HeOOJBUIHX PACCTOAIHAX
Apyr oT Apyra.

HMenno Takasi cxeMa GeperoBnix BOL03aGOpoB sBJAsicTcd HanGoJee
pacIpOCTPAHENHOH H NPAMENHTeJLFO K Hei  HIDKe OyAeT H3jaaraTecd
MCTOJKA BHINOJIHENHs TeXUHKO-3KOHOMHYECKOro pacyera.

B nn. 17.12 u 17.13 paccMmoTpeHbl ABa CJIydasi- MOHHXKEHHe YpOBHA
BOAH B PA3NHYHBLIX BapluanTax Boho3abopa MoxeT H3MeHATbes (Se7=
==const); mOHHIKeHHe YDOBHs BOAH B CKBaXKHNax Bojo3abopa IpH pa3-
JHYHOM HX PACMOJIOKEHHH OCTAeTCS NMOCTOSHHBIM (So=const).

17.12. Ilpu naMeHsIoIleMCE NORMKEHHH YPOBHSA OCHOBHAs pacyeTHas
dbopMyna AN ONPENE/CHHS ONTHMAJbHONO BapHaHTa PACNONOXKEHHS BO-
H103260pHBIX CKBAXHH [y HMeeT BH/

o= 1o (V 1+ daxll, —1); (202)
lp = (Tg/Tly) Q/2mkumn.

®opmyaa (202) onpeAessieT ONTHMaAbHOE DACCTOSHHE MeXAY CKBa-
®uHaMu BoZo3afopa [y, KOTOpOe 3aBHCHT OT NPHHSITOTO UHMCJAa CKBAXNH,
cXeMHbl TMOJKIIOUeHHs CKBaXXHil K cOOpHOMY BOILOBOAY, a TaKke THApas-
JHUECKHX H CTOHMOCTHBIX MApaMeTpPOB CHCTEMB! TpaHcmopTa Boasl [loc-
NefIoBATENbHOCTh PACUCTOB NpH BLI6OpE ONTHMANLHOrQ BapHaHTa B Aal-
HOM cJyyae AOJKHA OLITh CAeAYIOIEH,
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mar 1 — NOJNOXKHUTL =11, The #; — HAYaJibHOe (nPOU3BOMBHOS) HHC-
JI0 CKBaMHE BOAo3abopa, H BeUHCAHTs Qo==Q/n — pacxoA oxuo# cKxBa-
PKHHEl JHHeHHOrO BOA03abopa;

mar 2 — B COOTBETCTBHH C BHIGDAHHBIM KOJHUECTBOM CKBAIKHH Bbije-
JIUTh YYaCTKH BOAOBOAA, ONpeleAHTh PacXoAH g u AuaMerpst D; B mpe-
JeNnax Kaxaoro yuactka; 3ateM no ¢opmynam (177) u (182) paccumrats
KJ, A;, ¢cr 1 @

mar 3 —no ¢opmynam (188) m (192) wafitm senmunusl [T, # Ila
BbluMC/INTh ONTUMA/LHOE paccTOsHHe MexAy ckBaxunHamu lp [dhopMyrna
(202)] m obmyro manHy BoRo3abopa 2l=I;(n—1);

prar 4 — HaliTH TOHH’KeHHe YPOBHS MOA3eMHBIX BOA Sy B RaxHoM
clyuae AAsl 3TOro MoKeT OBITh HCHONb30BaHA (opMyna Mackera—/Jlefi-
Gensona

Sg = Q/QI&km [2TEXOIIQ + In (lo/zﬂro)] 5 (203)

rAe km — BOAONPOBOJAMMOCTE NJIAaCTa; Xo-— PAcCTOSIHHE OT PEKH A0 BO-
Iozabopa; ro — paluyc CKBaXuH BOAo3abopa;

war 5 —no ¢opmyne (186) paccuntars npuBeleHHnle 3arpat I,
CBA3aHHBIE C COOPYKEHHeM H SKCIVIyaTalHell paccMaTpuBaeMoOro BapH-
aHnTa Bojao3abopa;

mar 6 — yBeanuuTh (YMEHbIUIMTb) KOJHYECTRO BOJ03a0ODHBIX CKBA-
SKHH M BBINOJBHTH 3aHOBO BCE PACUETHL

Vxka3auable onepalu# NOBTOPAIOTCA MO TEX IOP, MoKa He GYACT BbI-
SIBJIEHO KOJHMYECTBO BOA03aGODHLIX CKBAXKHH £, IPH KOTOPOM BeNHUHHA
DpHUBEJEHHBIX 3aTPaT MHHHMaJbHA: [1,=min.

MIpumep pacuera. Tpebyercss 3ampoekTHpoBaTh Geperosoft BoAo3abop
MPOHU3BOANTENLHOCTEI0 Q=34 560 M?/cyT B HojKHe pekn 3epaBiuad,
MomHocTs BOLOHOCHOrO ropu3oHTa m=234 M, Koaddbuuuedt GuibTpauun
k=100 M/cyr. CKBamHHB DPa3MElalOTCA HA PACCTOAHHH Xo=100 M oT
ypesa pekH.

BBHILY OrpaHHYEHHOCTH IONEpPEUHEIX PasMepoB yuactka c6op BOAH
OT CKBajKHH Npelnosiaraercsi OLYUIeCTBJAATh B COOTBETCTBHH CO cXeMoft
Ha pHc. 96, mpu mpokJalke BOLOBOAA TOCTOSHHHIM AnamerpoM (D=
=500 MM) BIOJb BCEro pAla CKBAXKHH,

JanpHefiine pacueTsl CBOASTCH K ONpefleleHHIO ONTHMAJLHLIX 3Ha-
ueHnf Ilp, sp, Q@ H /T no KaXIOMy aHaJu3UPYEMOMY BapHaHTY NpPH 3afaH-
HOM 11

Ha puc, 97 npemcrasiensl rpadHkM  3aBHCHMOCTH NEPEUHCIEHHBIX
HCKOMBIX BeJIHYHH OT YHCJAa 3aJeHCTBOBAHHEIX cKBaxud n. I'papuxu mo-
CTDOEHBl IO pe3y/abTaTaM pPacyeros C Hcrnoab3oBanueM Gopmya (202)
ang onpeneneuns lp u GopMynsl (203) Ans onpedenenns Sp. Beanumnb
IT paccuntriBasncs no dopmyae (186).

Kax Bum#o u3 rpadukos, NpH 3aKaHHON NMPOH3BOJHTENBHOCTH BOJO-
safopa Q ¢ yBeqmueHHeM UHC/Ia CKBAXKHH f BEJHUHHEL [p H S yMeHbIIA-
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Puc. 97, Tpadukn Ang onpenencHns onTHMANbHBIX 3navennit So, b, Q, n u I

10TCA, a ofmue 3aTpaThl Ha eAHHHLY TPOH3BORHTENBHOCTH, NPUBEACHHEIG
K OIHOMY roiy, B JAaHEOM IIpuMepe Bo3pacTaioT. [103TOMy, eciH HEXO«
QMTh JMHWE H3 YCJAOBH MHHHMH3ANMM HeJdeBofl (yHRUMU, TO cileiyeT
IPHHATh BaDHAHT C HAUMEHbIUNM UHCJOM CKBaxXuH. B Gogee obueM cny«
gae, noMuMo yeaoBusi [I=min, Heo6X0QUMO yuecTb pPAA KOMOJHHTE/be
HBIX OTpaHHYeHHI.

Tlpr npoerrHpoBanuH BOA03a6OpOB B AOAEARAX TOPHHX DeX, rie BO«
LOBMEMIa0IHe MOPOAH [PEACTaBIeHH rpaBHAHO-TaNeYHEIMH OTJOXKEHHS~
MH C XOPOIUHMH (HABTPAUHOHHEIME CBOHCTBAMH, HECMOTPS Ha BHICOKHE
LeGuTH, HeHCTBATEAbHbIE NOHHKEHHS YPOBHA BOAH B CKBAXKHHAX OKAa3H-
BAIOTCS HE3HAUHTE/JBHBIMH ¥ CYIMECTBEHHO MeHBINHMH Spon. BMecTe ¢ TeM
NPOU3ROANTENLEOCTE  BOJ0326OPHBIX COOPYKEHMH JIUMHTHpYETCa Kakg
OrpaHHuEHHON NPOIYCKHON CHOCOGHOCThIO CKBaXKHH (C YBEJHYEHHEM Has
YPY3KA CKBAXKHHE HAUHHAIOT NECKOBAaTb), TaK ¥ BOSMOXKHOCTAMH NOAGO-
pa BOJLONOABEMHOIO 0GOPYIOBaHNS NPH paboTe ero B 06/1aCTH ONTHMANb-
uux suavennsi KII1Z, Tagum o6pa3oM, BMeCTO YCNOBHA S<Sjon B TaKHX
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YCJNOBHUAX MOIKET HOTpBﬁOBaTbCH yueT OTpaHHUCHUA BHAA
— 0
Q=Q/n< Qmax'

rie ngx”“ MAKCHM&JbHO BO3MOXKHEIH JeGHT CKBAaXKHH, ONpCAeNseMbli
qubo 10 pesynabTaTaM CHENHANbHBIX OTKadeK, JHGO [0 ONHTY 9KCIJIya-
Taliu¥ BOZ03260OPOB B NAHHLIX YCIOBHIX.

Hasa Brfopa BaphanTa OyAReM HCXOAHTH H3 MUHHMAJBHOH NPOH3BO-
IHTeNbHOCTH CKBAXKHH, CUATAS €€ M3BECTHOH N[O ONBITY SKCIVIyaTalluu
B0J03a60opoB B NOAOGHHX ycaoBusax, Tay, manpuMep, Adsl BOL03aGOpOB,
pacCIOJNIOKEeHHEX B JOJMHE pexu 3epaBiliaH, HpOH3BOAMTENBHOCTh CKBa-
XdH B TeueHHe rojga usMmensierca ot 240 no 300 wm3/u. Ilpmmumag 3a
pacueTHpit Aebur Qu=240 M3/cyr, umeem n=6, ;=60 M, So=55 M
u obmas cTouMocTk Bojo3abopa cocrasut 52 704 py6. (I1=0,00418 py6,
md/ron).

B nonunax paBHHHHBIX DPeR (UJABTPANMOHHBlE NapameTpsl BOZOHOC-
HHX [JIACTOB HAMHOrO HHIKE, uYeM B PacCMOTPEHHOM NpHMepe, DTO MPH-
BOMHUT K TOMY, UTO yKe InpH HeGoJBIIHX pacxojax CKBaxKHH ofpasylorcs
3HAUHTEbHBIE NOHHXKEHHA YPOBHS BOAH. [ns Takux ycnoBHE B cHAY
BeTymaeT orpainuenue BuAa S<Son.

17.13. BpiGop onTUMAaAbHOTOG BAPHAHTA NIDH YCJAOBHH OJHHAKOBHIX
MOHEXKeHHHE YDOBHA ynmpomiaercd, TaK Kak H3 guciaa BapbHPYeMbIX mapa-
MeTpOB HCKJIOYaeTcsl BesHYHHa ITOHHIKCHUS ypoBHeH Sp. OnTHManbHbIA
BapHaHT NOAGHpaeTcs 0O HABYM IlapaMeTpaM' KOJHYeCTBO BOA03abop-
HBIX y370B (CKBaxKHH) M DacCTOSHHs MexJy y3zaamu [y, MsBectHbimH
CUHTAIOTCS BCE KOHCTPYKTHBHELIC 3JIeMeHTH Boro3aGopa (cpeiumit Ama-
MeTp c60PHOTO BOIOBOJA, BOAONOABEMHEIX TPYD, CXeMa TPACCHPOBKY BO-
ZOBONA W T.A.) H CyMMapHB PacxoX CKBaXuH Bojo3abopa Q.

Pacuer onTHMANLHOTO BapUaHTa B PACCMaTPHBAaeMOM CJIydae MOKET
6BITh BEIMOJAHEH O dopMyaam:

O+ 7, [t —(n—1/Q Tpf(2n — 1)) —2B[n° =0;  (204)
n=1Q |20/ Ty -+ In ([ /2ar,)], (205)
rie Iy=lo/xe; Q= Q/2nkmSy; 7 =ry/%g;
ﬁC = HC/HB xO; 5 == SO/HB xo;
Xy — MO-NPEeKHEMY pacCTOSHHe OT pekn 10 Bojo3abopa; ro— paguye
CKBa/KHH Bojo3abopa
Beanuuxa Ile B paBenctBe (204) onpenensiercs mo dopmyne (190},
qiCeHHOe 3HAUeHHe eIHHHYHOH CTOAMOCTH BOJOBOAA NPHOMHXKEHHO Ha-
xXomarcst 0o cooTHowenno (194), a napamerp Dy — no ypasreruio (197)
JJisi YCIOBHE ycTaHOBHBIIeHC QUALTPANNH NOJL3eMHBIX BOL.
ITpaxruueckoe ucnojb3oBanne dopMyant (204) ocymecTsisierca cie-

Aytomum obpasoM. CHauana caefyer 3alaThCs NPOHUSBOJBHEIM 3HAUCHH-
eM napamerpa lp # o dopmyie (205) HaiTH COOTBETCTBYIOUlEE €My 3Ha-
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venye fi (c OXpYT/eHHeM JO GOJNBIIEro UEJOTO YHMcna). 3ateM HallieHHEE
3HaueHHR I, H n moAcrasasioTcst B cooTHowenne (204). Ecam npu stoM
paseHcTBO (204) GyaxeT BHINOJHEHO, TO AaHHBE 3HAUeHHS [y M 1 SBJASIOT-
cf ONTHMalbHBIMH, B NpoTHBHOM ciyuae cielyeT NOBTOPHTb pacyer
¢ MHREIM 3HAaUeHHEM BeJHUHHE [g.

ITpumep pacuera. Pacxon GeperoBoro Bofo3zafopa, pacnosaramoiie-
rocsl Ha paccrosuun xo=100 M oT ype3a pekH, NDOEKTHPYETCH B pa3Mepe
35 THic. M3/cyr. BonompoBoAmMocTh BOJAOHOCIOrO TOPH30HTA paBHA
500 m?/cyr. Craruueckdif ypoBeHb pacmosaraercs Ha otTMerke He=5 M
OT TOBEPXHOCTH 3eMau. TloHMIKeHMe YDOBHSI NOA3EMHBIX BOL B IpolLiecce
3KCITyaTalli®l BoJ03abopa BonkHO cocTaBuTh So=15 M. Koneunmit nua-
METp BOJOBOKA H3 CTalbHEIX TPyD, YKJAAIbIBAEMOTO B OAHY JIHHHIO HO
cxeme puc. 96,a, paBeH D=500 mm. [ImaMerp BOLONOLBEMHBIX TpyO
npuHuMaercs D=150 MM. Pasuyc Bom03aGOpHBEIX CKBaxKHH ro=02 M.
CronMocTs coopyxeHHs B obopynoBanusi 1 ckBaxmue K°=5000 py6.,
CTOHMOCTb 3J1eKTpodHeprun ¢=0,02 py6., n=0,8.

HaxonuM npuBejenHble 3aTPATH Ha COOpYKeHHe H ofopyloBakue
ofHO% BoM03a6opuoll ckBaxunw IlpuuuMasn p;=0,1 u Ex=0,15, no dop-
myse (190) nosyuum

I, = (0,1 -+ 0, 15) 5000 == 1250 pyS6.

Bemuuny I, onpefensiem o coorHouwennto (194). Tpexsaputentuo
HalileM cpelHHHt AHaMeTp BOXOBOAA

Dep=1(2/3)0,56=10,33 M.
CnenoBarensio, no gopmyne (177) u taba. 44
K® =6,9--5,3.0,33 = 8,6 py6/w;
A =0,001736/0,33>%=0,62;
Ipunumast p,=0,04, E4=0,15 u nonaras K°=0, naiinem:
My = (0,04 4~ 0,15) 8,6 4- 0,25 [0,2-(35 000)%] /[0, 8 (86 400)?] 0,62 =
= 1,63 | 22,26 = 23,9 py6.

Bennunua 3, no dopMysre (197) pasna B sTom cayuae A=0,001736/
/0,155:3==40,3):

3, = (0,02/0,8)(35 000/86 430)40,32 (5 4 15) = 8,2 py6.
Tagum obpazoMm:
T, = 1250/(23,9-100) = 0,5 m; 3 = 8,2/(23,9-100) = 0,003 =~ 0.
Kpome ToOrO:
7o =0,2/100 = 2.10~3; 'Q = 35000/(2n- 15-500) = 0,74.
TlososkuM Ais Hauada ly=0,8; mo dopmyne (195) wmajiiem n=9;

NoJCTaBHB 3TH 3HaueHHs B Qopmyay (204), mosyumMm, ¥TO 5TO paBeHCT-
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BO [OYTH BHNOJHAETCS; HeBsA3ka cocrapiser 0,04. [ToBTOpHB Te XKe pace
ueth ¢ lp=0,9, nonyunMm n==8, a Hemaska paena 0,02, Tagkum ofpasoM,
B ONTHMaJbHOM BapHaHTe"

1,=0,9; 1,=90 M; n=8; 2[=90-7=630 M.

Boposabopsl B ynaneHHH OT MOBEPXHOCTHBIX BOJOTOKOB
H BoJCeMOB (BOAOPaA3ZeNbHbIE BOL03a60PbI)

17.14. TIpn npoexkTHPOBaHHH BOJ03aGOPOB B HEOTDAHHYEHHBIX IJaa-
crax HauboJee 3¢ eKTHBHBIME SIBNSIOTCS CXEMBI B BHJIE rpynmnsl KoJblle-
BBIX MJH JHHeHHEIX PAA0B CKBAXKHH.

[Ipn ycnoeun Se~const popMyna ans pacuera onTHMAJLHOTO BapH~
anTa BOJI03af0poOB HMeeT BHJA

Ry (1y) = (Q/2rukm) I /Thg. (206)

3neck Ry 1 [y — onTHMaJjbHBle PajMyc KOJBHEBOTO H PAaCcCTOSIHHE MeX«
Ay CKBa)KHHaMM JHHelHoro BojAo3abopa; [l, — onpelensercs nmo C€OOT-
Holtenuio (188), a Iz~ no ¢opmyne (192) Anga suHeHHOro M MO COOT=
HouteHuio ([94) mnst xombueBoro BoRo3aGopa. Beauumunt A m K® onpe«
AEAAOTCSA B JAaHHOM <CJaydae B COOTBETCTBHH C AvaMeTpoM BOAOBOAR.

17.15. TlocneoBaTeAbHOCTh PAcueTOB NO BHOOPY ONTHMAJLHOTO Bas
puaHTa no cooTHolleHHio (206) cieaylowas:
war 1 — 3aJaBIIHCh NepBOHAYAJbHO NPOU3BOJLHEIM 3HAYCHHEM 1,

BHIUHCAHTE Ie6HT ORHOA ckBAXKHHEL Qo=Q/n;
mwar 2 —no BeanuuHe Q, HalTH AuMaMeTp BojoBonoB D, a 3areM

pesnunuE KB u A;
mar 3 —nmno ¢opMmyne (206) Ha#iTH oONTHMajbHEE 3HaueHMa R,

Han Iy
war 4 — HafiTH NOHHXKeHHe YPOBHS BOJH B CKBaXHHAX BoAo3abopa

no dopmyae
So = (Q/4akm)-1n (2,25at] r3.) . (207)

BeJiHUMHA 7np HAXOZHTCS O COOTHOUIEHHAM:
KOJbLIEBOH BOJA03a00p

Yo
fnp: fO R(] >

JHHEeRHE BoJo3abop

Tup :V ro 1 (n—1)/2 ;

mwar 5— A8 AaHHOro BapHanTa paccuuTaTh NPHBEIEHHBIE 3aTpa-

tH I1,;
war 6 — BHNOJMHATE TOT XKE PacueT ¢ WHbLIM 3HAUEHHeM 7 H BHABHTH

TaKHM 00Pa3soM BapHAHT ¢ HaMMeHBbIUHM 3HAYeHHeM NpPHBeJeHHHX pacxo-
nos I1,.
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ITpumep poruera, PaccmoTpuM npHMep pacdera KoJbleBoll GaTrapen
CKBa}KHH HDH HeACTBHM HX B HEOIDAHHYEHHOM HANOPHOM BOAOHOCHOM
ropusonTe. BoMoHOCHHIE miacT XapaKTepHIYercs CACAYIOMKME NOKa3a-
TeasaMu: km=600 M2/cyr, a=10° m?/cyr. Ilnomane, oTReseHHas MOR BO-
Ao3abop, coctasaser 7601000 m2.

Tpebyerca sanmpoexTHpoBaTh BOA03260p NMPOU3BORHTENBHOCTBIO Q=
=40 000 m3/cyr, BH6paB HeoGXoAWMOe UHC/O CKBAXKHH 7, IPH KOTOPOM
pacyeTHOe NMOHMMKEHHE YPOBHS BOALI HPU CPOKE IKCMJAYATAUHH COOPYXKe-
Huft T=25 ser He npeBHCHT AONYCTHMOro 3naveHHA Spon=90 M

TIpeanonoxum, 9T0 BCe CKBaKWHH paBHOjeOHTHHE, T. & Qy=Q/n.
B sroM ciyuae, Kak oTMeuanoch BHIIE, MX LedecoofpasHee pasMemaTh
o mepuMeTpy Rpyra (KoJblesas Garapes CKBAaXKHH) Ha OJHHAKOBLIX
PACCTOSIHUAX APYT OT Apyra.

Pesyapratsl pacuera Beqmunn Q, D, A u K® npusefeHrl B Taba. 45,
a BBIUHCJAEHHLIE 3HauenHs Ry, So(re, T) u [1/365Q — Ha rpaduxax pHc.
98.

Tadanwa 45
Bap{!\r;i{'ra qﬂgy?u,c isa- Mﬂ/Qc‘y'r D, mv % K®, pyS/m

1 2 20 000 450 0,09928 24,2

2 500 0,05784 27

3 3 1333,3 350 0,3731 19,96

4 400 0,1859 23,85

5 4 10000 300 0,8466 16,77

6 350 0,3731 19,96

7 5 8000 250 2,187 14,36

8 300 0,8466 16,77

9 6 6666,6 250 2,187 14,36
10 300 0,8466 16,77
11 7 5714,2 250 2,187 14,36
12 300 0,8466 16,77
13 8 5000 200 6,959 12,65
14 250 2,187 14,36
15 9 4444 ,4 200 6,959 12,65
16 250 2,197 14,36
17 10 4000 200 6,959 12,65
18 250 2,187 14,36
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; Puc. 98. Ipaduxn pas BpGOpA OnTH<
ﬁ]/jﬁj[j 4 Ko MaabHBIX mapaMerpoB  Bojozalopa,
60 NpeACTABACHAOr0 KoJabneBo#i Gatape«

el CKBaKuH

260~ -
259 S

92rbon-
280+ L. 22
245

Q- ~q 2 E2L T
88320
20
235\

86 280k
84 k240~
2301 5

1

IIpu npoBefeHUN pacuercB HCnOab30BaHH JBa 3uauenns D, coorBer-
CTBYIOWIMX HHXKHelt Dy, u Bepxne#t Dy rpaHuunaM mpefeibHEX PacX0LoB.

AHan¥M3 MONYYEHHBIX pPe3y/JbTATOB NIPUBOAHT K BBEIBOAY O TOM, YTO
npu J1060M 3aJaHHOM UHCHEe CKBAXHH UPHHATHE 3uauends D, no HHX-
Helf TPaKkHUe NpelenbHLIX PAacXOAOB NPHBOANT K YBEJHYEHHIO PACCTOSHMSA
MeXAYy CKBaXKMHAMH (pacreT BeanudHa Rp), YMEHBINEHHIO NOHHMKEHHS
FHHAMHUECKOTO YPOBHST So(ro, 7) # CHMIKEHHIO TIpHBEAeHHHIX 3aTpat [l

TIpunuMas BO BHUMAaHHMEe OrpaHHuYeHHe, HAKJaABIBAEMOe Ha NOHMKe-
HHE YPOBHS BOABEI B CKBaXKHHAX, H3 PACUeTOR ClEAYeT HUCKJAIUHTh Te Ba-
PDHAHTH, TJe 3TO YCAOBHe HE BHINOJHAETCH, Torjia H3 CepHH pacueroB
¢ D, BHmajainT BapHaHTH ¢ YHCIOM CKBaXHH n=DH, 8, 9, 10,

TlomMuMo 3TOro, yUHTHIBAas OrpaHHUEHHE Ha BeJWYHHY Rp, U3 CEpHH
pacueToB npd Dp ciellyeT HCKIKOUATL BApPHAHTH ¢ #=2 ¥ 3, a upu Dy —
BAPHAHTH ¢ YHCJAOM CKBaXKHH 2—7.

OcraBuldeca 1IOCAe yueTa OTPaHHYEHHIl BApHAHTH CBedeHH B Tab.
46. M3 Hux BLGHpaeTcsl ONMH ONTHMaJbHEIT BapHaHT 5.

Tabauuua 46

Ypenio
napﬂgma CKBE%)KHH, Q, M/eyT D, M Ry, M Se (rnnd, T, pyﬁlO;agEyT
Cepus pacteros npH Dy
5 4 10 600 300 370,88 | 88,52 246,58
9 6 6666, 6 250 339,89 | 89,448 | 252,64
11 7 5714,2 250 367,81 | 88,61 252,42
Cepus pacueros npr Dy
14 8 5000 250 376,64 | 88,355 | 253,33
16 9 4444 ,4 250 373,12 | 88,455 | 254,92
18 10 4000 250 362,51 88,765 | 256,91
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17.16. TIpu QUKCHPOBAHHOM NOHWIKEHMH YPOBHA NOXIEMHBIX BOX
B OKCINIYaTAUMOHHBIX CKBAXKMHAX BOJIODPA3/ENBHOrO BOA03a6opa COOT-
BeTCTBYIOU[ME 32aBHCHMOCTHM MJf pacyeTa ONTHMAJBHOTO BaphaHTa NpH-
HHMAIOT BHJ:

KOJbIEBOH BOJO3a6op

M1, -+ [Ry n/(n — 11 4-(1/0)1n (7 n/aRe) = 23718, (208)
rae ﬁc == I1¢ /T1g Rymin; 9= Do/Mg Rymin; Ry= Ry/Rymini

ro = ro/Romins  Romin = 1,5 V;; 8_1/6 H

Ro=(4,7V at eV [us, 1 )1in~1, (209)
aunedHui Bojo3abop
Tl —(l, /n) In (7o/2sir ) = 95/n%; (210)

ﬁc == ITe Mg lomin; 3 =3/Mg lsmins Lo = lo/lomin; ;0 = ro/lomin;

1 — —
lomin = — }/at e—1/Q;

Tp=(8,1V at =/ 2y n )1/*=D) (211)

17.17. B n0peicTas/ieHHBIX CGOTHOIICHUAX _Q=Q/2nkm80; S¢ —no-
HHXKeHHE YDOBHS BOAB! B BOLO03a0ODHLIX CKBaXCHHAX Ha KOHel pacdeTHO-
r0 NepHOLA NMPOJONKUTENbHOCThIO 1.

IMapamerpnt 1, Ry u Iy Haxoastes no dopmynaM (208)—(210) noxu-
Gopom. Cravana sajaeTcs NPOUIBQJIBHOE UHCIO N H ONPEASNSIOTCH COOT-
BETCTBYIOLIHE €My BeTMUMHBI Ry HIH 7, 3aTeM yKa3aHHEIE NapaMeTphl
HOACTaBAAIOTCH B cooTHoweEne (208) mnm (210). Ecan npu atom ypas-
Henus (208) m (210) okaspiBaioTCs BHINOMHEHHHMH, TO HalJeHHble 3Ha-
UeHHs NapaMeTPOB BOA03260Opa ABJSIOTCSA ONTHMAaJbHEIMH. B npoTHBHOM
cJlyyae pacueT NMOBTOPSETCS OPH HOBOM 3HAUEHHH N. DTH ONepailuu mMo-
Je31f0 NIPOH3BECTH NPH HECKOJIbKHX 3HAUEHHSX cpellHero JAHameTpa BoJo-
BOJa,

Hpumep pacuera, JiunefinuiM RoJ03a6OpPOM NPOU3BOAUTEALHOCTHIO
35 THIC, M3/CYT HpOEKTHPYETCH SKCINYyaTHPOBATH BOJAOHOCHBI IJacT
¢ BOZOTPOBOJHMOCTHIO km1=1000 M?/cyT npH nOHHIKEHHH Ha KOHEIH pac-
yergoro cpoka T=25 ner (10* cyr), paBHom 19 M; Ro2bbUIHEHT Tbe30-
nposoAHocTH a=104 M2/cyt, ro=0,2 M. IIpuMepHbIe CTOHMOCTHHE TOKa-
saTend BHpaxawrcs BenuanHaMu [1.=1250 py6., /1,=23,9 py6., Dy=0.
Tpebyercs HafiT ONTHMa/bHLHIE NPOTAKEHHOCTb BOAO3abopa H KOJHYe-
CTBO BOJ03a6OpPHHX CKBAMKUH.

Tlapamerp 'Q B HamHOM cayuae paseH: Qo=35000/(2m-1000-19) =
=0,3. 3afaeMca cuauana n=25. [To popmyne (211) nafinem:

lomin =%8, 11104108 e~ 108 = 116 m;
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- pY P —
o= vV 116/21.0,2 = 1,21:
I, = 1250/(23,9-116) = 0,45; 71y =0,2/116 = 1,7-10~3,
Tlonyuenuste pesnuunnbl MOACTABAAEM B cooTHoleHHe (210)

1
0,45 — 1,2'—2—5— In(1,2/27-1,7-10—3) = 0,22 = 0.

BEIIOMNHM Te Ke BHIUHCACHHS HpH A=20:

i —
lomin =758, 1 V100104 71708 — 140 w

_ 19 e
Io =1/ 190/27-0,2=1,28;
o = 1250/(23,9-190) = 0,32; 7,=10,2/190 = 1,1.10-3;
0,32 —1,4-1/20-In(1,4/27-1,1-10—3) = 0,03 & 0.

TaknM 0fpasoM, OnTHMAa/AbHOE KOJHYECTBG CKBAXKHH BoAO3abopa
pasHo 20, KeGuT KAXKIOI CKBAXKHHLI IPH 3TOM cocTaBHT Qo=235 000/20=
=1760 M®/cyr, paccrosiiis MexAy CKBakuHamu GYAyT papHu: [p=
=lolomin=1,28.140=180 ™, ofwas jnuHa BoZo3aGopa COCTaBHT 2=
=19:180=23400 m.

18. KOMITJIEKCHBIE PACHETb!I BOXO3ABOPOB
NOA3EMHBIX BOJL,

18.1. BonosaGopuble CKBaXXHHbl, 00beaHEHHEIE MeXAY coboft cHop-
HEIMZ BOZOBOJAMH, INPEACTAB/SIOT EAHHYIO THAPaBAHYECKYIO CHCTEMY.
Tlpn 3xcnyaTaluy TaKHX CHCTeM YeTKO HpOC/]eKHBAGTCS CBSISh MeXJY
H3MeHEHHeM NPOHM3BOAMTENBHOCTH CKBaXKHH (M BOf03abopa B LeiOM)
NpH H3MEHEHHH THAPOMHHAMHUYECKOTO peHMa MNOA3eMHEIX BOJ, 4 TakKe
npH H3MeHeHHH THApaBAMYECKHX [ApaMeTPOB OTAEMbHBIX COOPYKCHHI.
TloaToMy yike Ha cTafHH pa3pabOTKH HPOEKTa CJACAYET NPOU3IBOAUTH
OleHKY paboTocnocoGHOCTH cHCTeMbl. TaKkasd OIEHKa NPOU3BOAMTCS Ha
OCHOBE KOMIWIEKCHBIX pacueToB BOA03a60pPOB MOA3EMHEIX BOJ.

18.2. OcnoBuoli 327a4ell KOMINEKCHOTO pacuyeTa BOA03afOPOB Noj-
BEeMIIBIX BOA SIBJIETCS ORpellesieliHe HCTHHHBIX 3HAUEHHH PacXolOB CKBa-
}KHH ¥ TIOHHMKEeHHH B HUX YPOBHS BOJEI, 4 TakKxe PacXOMOB M NOTepb Ha-
nopa p cGOPHHIX BOAOBOAAX H MapaMeTpoB paGoTh BOLONOLBEMHOrO
ofopyzoBanns, [lo3ToMy TakHe pacueTs cjelyeT NPOBOAHTL TIPH pas-
JIHYHBIX PACUeTHHIX PeXKHMAX H Ha pas3jHupble HepHOAM SKCIyaTaunk
B0J103a60poB (T. €. ¢ YUeTOM Ce30HHHX KoneGanuil ypoBHell H cpaGoTKH
3a1aCOB MOJ3E€MHBIX BOJN, KOJAbMaTa)Ka H BBLIXOA4 CKBAXKHH U3 CTPOF,
OTKMIOUEHHA OTAeNbHBX JIHHHHA c6OPHBIX BOJAOBOAOB U T. I} K Ha OCHOBe
BTOr0 HaMedaTb CPOKHM IPOBeAelHA MEDONPHATHH, HaNpaBJeHHHX Ha
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noagepxanue crabuabHoi paborw cuerem, Jlas stoit nmean so BHHUU
BOJITEO paspaGoTalibl nakeT NPHKJAALHBIX NpOorpaMMm H «PekoMeHzaa-
MK 10 TpUMeHeHHIO DBM s BRINOMHEHHS KOMILIEKCHBIX PacueToB BO-
103aGopoB NOJA3EMHBEIX BOAY.

18.3. HcxonubME MaTepranaMH AJS BBINOJAHEHHS TAKHX PacyeToB
ABJAAIOTCH:

a) rHAPOreoJOrMyecKas pacueTHash CXCMa pachoJOXKeHHA BOAO3a-
GOpHEIX I HHQUABTPALHOHHEIX COOpYIKEHHI],

6) 3ampoekTHpOBaHHas cxeMa c60pa BOLbI OT CKBAXKHH,

B) INpHHsTad B INIPOeKTe BBICOTHAA ¢cXeMa MOJZAa4Yd BOAL MOTpebH-
TeJII0.

PacueTrst pe:xXxuMOB paboOTH OJMHOUHBIX CKBAXKHH

18.4. Tlpu or6ope BOAH H3 cKBaxHHE (puc. 99) mnamop Hacoca
H 3arpauvBaeTcd Ha NPeOJOJICHHE TEOMETPHYECKOH BHICOTH NOABEMA
BOAH 2, MOHHXKEHHA YPOBHA S H NOTEPh Hanopa B BOAOBOAe Ah oT ckBa-
PKHHB! 10 TOYKH NMOAAYH BOABL
B cxeme puc. 99 Hacoc, YCTaHOB/IEHHBIH B CKBAaXKHHE, pasBHBaeT
HANOp, paBHbIK"
H =(yp —Ver.rop) + S + Ahg, (212)

rie H — nonnas BHICOTa MOABMa BOAB H3 CKBaXHHB, Vp— 0TMeTKA
ypoBHA BOAH B pe3depByape; Vcrrop — OTMETKa CTATHUECKOTO YPOBHA
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PPYHTOBBIX BOJ; S — NOHHXKeHIC YPOBHA B CKBaXHHe; Ahs-— nmortepn
vanopa B BOAOROJE OT CKBaxKUHBI J0 pe3epByapa, BRJAIOWass NoTepu Ha-
nopa B BOJIONOABEMHBIX TPyGax.

Pasnocte  0TMeTOK (Vp—Verrop) — 3TO TeOMETpPHYECKAH BLICOTA

rmoibeMa BOJAB H3 cKBaxcuubl, Ecau 3TH OTMETKH He H3MeHsIoTCd, TO
(Vp—V¢s 1op) =const,

C apyroi cropoHsl, Hacoc pa3BHBaeT Halop B COOTBETCTBHH C €ro
paboueli xapakTepHcTHKON Q—H, KoTOpag B [¥ana3oHe ONTHMAaJbHHX
suauennit KI1Z mMoxer GbiTh annpoKCUMHPOBAH2 YPaBHEHHEM

H = A — BQz, (213)

rae A u B — napamerphl xapaxkrepnctuku Q~—H nacoca,
[lopcranosxka (213) B (212) u yuer 3aBHcEMOcTH S=f(Q) u A=
==f(Q) nmaer
z-H(Q/2nkm)(R 4 §) 4+ In(Ap Q¥)= A — BO2, (214)

[IpumennTeabHo K OAMHOUHLIM CKBaXKHNaM ypasHeHue (214) Moxer
6uiTh peieno rpaduucckd, as atoro koopauHare Q—H cienyer pac-
TIOJOKHTh TAKUM o6pa2oM, urobul Touka H =0 HaxoAusach Ha OTMeTKe
Ver rop. Toria munna Vp=const va rpaduxre (puc. 100) onpeneaur reo-
MCTPHYECKYIO BBLICOTY NOLBEMA BOABI B3 CKBAXKHNBL, a JHHUA | — Xxapak-
TEPHCTHKY CKBaxuHBl Q—S (XapakrepHCTHKa CKBaXHHbl MOMXKeT GLiTbh
IocTpoeHa Kaxk nmo ONBLITHEIM JLaHHBIM, TaKk H H& OCHoBe pacyeros). Hako-
nen, 3afaBasch IMAPABJHYECKHM CONPOTHBJEHHEM, CTPOMTCS XapaKTepH- -
cTHKa BOJoBojda @Q—Ah, (xpusaa I7).

Hpu cnowennn xapaxrepuctugk Q—S u Q—Ahy Ha aurun Vp=
=const HaxoJHTCA coBMellleHHAsA XapaxTepHcTHKa (kpuBas [I]) ckBaxu-
HBl, BOJOBOJMA W pe3epByapa, NpeAcTaBasiomas coboit rpaux 3aBHCH-
MOCTH TIOJHOM BBICOTHI NOABLEMa BOJAb OT NPOH3BOAWTENLHOCTH CKBa-
JKHHBL

Ha rpaduke (puc. 100) nokasana Taxxe xapakrepuctnka Q—H
Hacoca, KOTOPHl IPelnoJaraeTcs ycTanoBHTb B ckBaxuue [lepeceuenue
ee ¢ gpusoit /11 naer pabouyylo Touxy nacoca ¢ koopaunatamp Qp n Hp
(rae Qp— AeficTBHTENLHAA NPOH3BOAHTENbHOCTH Hacoca u Hy — namnop,
pa3BHBaCMBI HacocoM NpH Takoi mojave BOAB). OAHOBPEMEHHO ¢ STHM
onpejiesieHbl TaKXKe BennynHbl Sp B CKBaxkHHe U Afy B BONOBOJE.

3ayacTyio M3 HMEWOIIErocs COPTAMeHTa He yAaercss noAo6paTh Ha-
coc, pabouas TOUKa KOTOPOro TOUHO OBl COOTBETCTBOBaja TpeGyeMbiM
suavednsM Qr mnu Hr ckaxnunsl, [103TOMY Ha NpakTHKe HACOCH HOAOH-
palT ¢ HCKOTOPBIM 3a11acOM MO HaNOpy W NPOH3ROMAT peryiupoBaHHe
HX NpOu3BOAMTENbHOCTH TaKoe perynupoBaHHe, KaK TPABHAO, OCYIIECT-
BJAETCS C NOMOINbIO 3a[ABHIKEK, YCTAHOBJEHHBLIX HA HaNOpHOH JIHHMH,
pexe — H3MeHeHueM uHcaa paboyux KoJec Hacoca.

B cayvae xorfia npoH3BOAHTENBHOCTH HACOCOB PETYAHPYETCS YyCTa-
HHORKOH Apoccesisi HAa HaNOPHOH JIKHHH NPHCOQEeAHHEHHS CKBaXHHH K BO-
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posoly, KITJ ycTanoBKH pe3Ko CHUIKAETCS H COCTABJSAET

’n=ﬂy(l—2H/HH)s

snech 1 — KILI yecranoBku, cuatHil ¢ rpaduka Q—H npn 3anannom
Q nacoca; Hy-— nanop Hacoca, COOTBETCTBYIOmHH nojaue Q 3za soiue-
TOM TIOTEDPb Hamopa Ah, B BOJOBOAE; 2n — BeJHYHHA Jpoccesis, ITosTony
TakoH €noco6 peryJHpoBaHls BBUJAY HEeSKOHOMHUHOCTH He MOKeT GbiTh
PeKOMEHJ0BAH HA AJHTEJNbHBIH NepHo] BPEMEHH, OCOGEHHO B TOM cJy-
yae, KOria BeJNHYHHBl 2n BEJAHKH (2x>AHg, rae AHm— namop, pas-
BHBaeMbIH OZHHM paGouHM KOJeCOM Hacoca),

Ipu 2y>AHu peryaupoBanue NPOH3BOAHTENbHOCTH HACOCHBIX yCTa-
HOBOK CJefiyeT HPOW3BOAHTh H3MeHewHeM uxcaa pabouux xosec, Uncnao

KOoJIeC, KOTOpLie HEOGXOANMO CHATH ¢ Hacoca, onpelenasieTcsl BLIPaKeHH-

eM n=2zy/AHy, ¢ oxpyraenncM n 1o Gnuxkafillero HaHMEHBINEro LULAOCO
3HAYEHHS,

B cayuae ecam z,=>nAH,, TO OXHOBPEMEHHO C H3MEHEHHEM WHCAA
pabouux KoJjec AJasi obecneyeHHs 3aJaHHON NPOH3BOTHTENLHOCTH HAcoCa
IIPOH3BOJHUTCST YCTAHOBKA APOCCeNsl HA HaNoOpHOH JKHHH.

Benuuura JpoccenupyeMoro Hanopa MpH 3TOM COCTaBAAET

(211)’ = ZH -— F"AHH.

Tlyers mo yesioBuio Tpebyercsl obecneunts noZady BOAH B pe3epsyap
B KoamgecTBe Qr, mpuyeM Qr<<Qp, STOMy pacxoLy Ha COBMeEIEIHOM
rpatduke cooTBeTcTBYyeT Touka B ¢ kKoophmuatamm Qr u .. Hamop xe

’ 2
Hacoca IpH mofaue BOAB B KoawuectBe Qr pasen H, (H, >H.). Cae-
LOBATENLHO, BEJIHUHHA APOCCEJHPYEMoOro Hamopa cocTaBiasier ff ’=(H;__

—H:). Ha nepeceueHHn mepneHRMKYJsipa, BOCCTAHOBJIEHHOTO H3 Touku B
Ha ocb abeuuce, ¢ auaMAMH I u 1] nexar HcKOMBle 3HAYEHHS BCeX mepe-
MeHHHX (24}, Ahs B S 1IpH monave BOAH B KoJuYECTBE Qr.

18.6. TIpn m3MeHeHHM KakOH-MHGO M3  COCTABASIOMIHX  (HOPMYJIBE
(213) npouMcXOAHT cMellleHHe pafouelr TOUKM Hacoca MO XapaKTepPHCTHKE
Q—H. Tag, nanpumep, cpaboTka 3amacoB NOA3EMHEIX BOA NPHBOIHT
K YBETHYEHHIO I'eOMETPHUECKON BRICOTH! MOABCMA BOABI M3 CKBAXKHH, T. €.
K yBemuuenuio H Hacoca ¥ COOTBETCTBEHHO yMenbllenwio Q. Anasorny-
Hasg KapTHHA HAGNIOJAeTcss B TNpH YBeJUUYEHHH THADPABJIHUECKOrO CONpo-
THBJEHHST (HIBTPA CKBAXHH, OGYCJOBIEHHOIG KOJbMATaXKeM.

BpeMs T, B TeueHHe KOTOPOTO He NPOHCXOAMT HapyuleHHHA YCaoBHHE

Sp < Spon B Qp > Qr,

MOXHO CUMTATbH NEPHOJOM YyCTOMYHBOR paGoTel ckBaxuubl Omnaxko Ha
NpaKkTHKe 3TO BpeMsi, KaK NPaBHIO0, OKa3hlBaercs MEHbLIE PACcyeTHOro
cpoxa AeHCTBUSE CKBAXKUH,

IonyetuM, 9To XapakTepHCTHKA CKBaXHHL (KpuBas /) Owaa ompe-
JlefleHa Ha MEePHOJ ee COOPYIKeHHS, a B Npolecce IKCIMAYaTallHH CKBaXH-
Hbl (HAPABAMYECKOE CONPOTHB/EHHE (QHIALTPA BO3POCAO H XapaKTepHCTH-
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Ka cTafla onperenarscs xpusok I, B pesysbraTe 3THX H3MeHeHulft pabo-
4asg TOYKA Hacoca cMectuTcsl M3 Toukd B B Touky B'. Tlpm srom, xak
BHIHO H3 rpaduxa (puec. 101), mommkeHwe ypoBHs BOAH B CKBaXKHHe
coctaBHT 8'>S, a NPOU3BOAHUTENABHOCTD €€ YMEHBIUHTCH Ha BENHYHHY
AQ. Ha pune. 101, 4ro6s rpaduueckHe nOCTpoeHHs GHA Goiee HArisii-
HBIMH, XapakTepHCcTHKa (—/7 Hacoca 3amMeHeHa Ha TaK Ha3HBaeMyio
ADOCCENBHYIO XapaKTepHCTHKY, MONYIEHHYIO BulUMTAHHEM H3 opAuxart H
noTeph HANopa B BoJoBoZe Al

Hns ofecnencnns TpeGyemoll NpOH3BOAHTENBHOCTH YCTAROBKH B KO-
JnuecTBe Qr clefyeT YMeHbIUMTH TOTEPH HAMOpa Ha APOCCEne Ha BeJH-
gnHy (S’—S) U OHH JOJNKHEI COCTABHTD

(zg) = (2g) — (8" —8).

Tlpu sToM, Kag BHANO H3 puc. 100, MOHUKEHHE YPOBHH BOJHI B CKBA-
wude yBeauuusaercd. IlosToMy Tako#i crmoco6 perynupoBanis DPOU3BO-
JAUTEJbHOCTH MOXKeT MPHMEHAThCA NHIIb B TEUCHHE ONpeleeHHOTO CPoKa
BKCIIyaTalMH, MOKa MOHHMKEHWe B CKBaxhHe OyAeT MeHblIe, 4eM Sjion
[mne moka Benmumua (2.)” >0].

Ha puc. 101 roura Z] cooTBercTByer ychioBmiO, Korda mpH Q=Qr
(2:>0), a S=Sgon. IIpr HeusMmennoM (24)’ HadbHefmHE poct conpo-
THBJICHHST BEHI3OBET CHHXKEHHE HPOM3BOLHTENLHOCTH YCTaHOBKH. Bmecre
C TeM, ec/IH YMeHbINHTh (2;)' KO 3HAUeHHH, NPU KOTOPHIX MOJaua BOLH
OT CKBaJKHHEl COCTaBHJA OB Qr, TO IPOH3OIJET YBENHUCHHE MOHHMXKEHMA
YPOBHS BOABL B CKBaXKHHe H S NpeBBICUT Spon. CleAOBATENBHO, XapaKTe-
pHCTHKA CKBaiXHHBI, IIpefcTaBaeHHas KpUBOH [/, COOTBETCTBYET YCJIOBH-
SIM, KOT/la GUIbTD MpelesbHO 3aKOALMATHPOBAH M AajbHefillasd SKCMiya-
Talu# YCTARHOBKH 0e3 OCYIXECTBJCHHS KOMIUIEKC2 MEpONpHATHH no Boc-
CTAHOBJIEHHIO IPOM3BOAHTENBHOCTH CKBAMHMHLL OKA3SHIBRETCH HEBO3MOXK-
Hott.

Perenepanuefi ¢uabTpa CKBaXKHHbl yAaeTcs MOGHTbCS YMEHBUIEHHS
THAPABJINTIECKOTO CONPOTHBACHHS A0 3HAUeHHH, GAH3KHX K HAaYaabHOMY.
Toraa mpu ApocceaHpyeMoM Hanope (2zy)  NPOH3BOAHTENbHOCTH YCTaHOB-
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KH COCTaBHT Qr>>Qr, a N0 Mepe pocTa CONPOTHB/EHHS NOAAYa BOAH 6y-
JeT CHHXATLCHA R JHWb NPH AOCTHXCEHHH NPERebHOR 3aKOJALMATHPOBAH-
HOCTH DHABTPA CKBAXKUHB OKaXeTes papuof Qr.

18.6. Bpenenne B neficteue cucreM HIIIIB BusnBaeT noBHIuenHe
VPOBHA T'PYHTOBHIX BOJ, &4 3TO B CBOK O4epeAh NPHBOLHT K YMEHBIIEHHIO
NpPOU3BOAMTENLHOCTH HAcoca,  YCTAHOBJEHHOTO B CKBaXHHe. BMecte
¢ TeM Anq ofecnedeHHs 3a/aHHOTO NPUPOCTA MPOHIBORUTENLHOCTH TaKme
HeoGXOMMMO OCYIUECTBAATh perynupoBaHue paGoTH Hacoca HJH HPOu3-
BOJHUTE €r0 3aMeHy.

HonycrnmM, uro ycranopka WIIIB BBelena B JeficTBHe B MOMenT
BpeMenn t=T, (KOra GUALTD CKBAKUHHI NPEAEIBHO 32KOJAbMaTHPOBAH)
B ofecneunna noewimenne yposust Ha seauuHy AS, Toria, ocHossiBasich
Ha THJADOTEO/IOTHYECKHX pAacyeraxX, 0Ka3hlBAeTesi BO3MOMKHBIM MOHTH Ha
yeednuenne or6opa BOAL ¢ AOBeLEHHEM ero IO BelnuuHE Q@ paBHoil:

Qv = Qq + 2nkmAS/{Ro + L), (215)

rae Ro— GuabTpaumoHunoe CONpOTHBJIEHHE BOAOHOCHOTO M[JIACTA TPH
JeHcTBAE BOA03aGOpHON CKBaKuHBI; § — JONONHATEIbHOE CONPOTHBJEHHE
Ha HECOBEPLISHCTBO CKBAXKHHLI B MOMEHT BpeMeHH T,

Ha puc. 102 senuuuna Q; seasercst aGcunccoit 1oukm C, nexamiedt
Ha TepEeCeUEHHH XapAKTEPHCTHKA CKBaXHHH (JMuHHA [I) amumn qa—O6

QsRg
n . > S=
{Sron+AS). Vuarupas, urto A Yy

NPOTHB/IEHHE BOAOHOCHOTQ Npacra npH Achiersun  yeranoexku HMIIMIBY,
MOXHO HaliTH %!

(rAc R — duabTpallioHHOE CO-

Ny = Rg/(Ro + L), (216)
rae r— KILY, ycranosgkm WIIIIB, RoTOpblii MoXeT OHTbL HOCTHTHYT
B JaHHBIX YCJQBHAX,

PaccMoTpuM, Kaxofi ke OGyAeT TOJYYeH 1), €CIH B CKBaXKHHE OCTa-
BHTBb Hacoc, NoRoGpaunk Ge3 yuera paborst yeranoku HIIIIB (cM. pac,
101). B sToMm cayuae Ajs HaXOXKIEHUS HOBOR paboueit TOUKM Hacoca He-
06X0MuMO OT NMUHUA Zp== (2p—AS) 32H0BO BDCCTAHOBHTh XapaKTepPHCTHU-
Ky CKBaXKHHH Ji0 Nepecederys ee ¢ ApOCCeNbHOH XapaKTepHCTHKOR Haco-
ca. DT MoOCTpoeHHs noRasaHel Ha puc. 102, AGcumccolt touxn J’ onpe-
ReNAeTCsl PACXOA cKBaxuHpt Q7 ¢ yucTOM JApoccenMpoBaHus Hamopa Ha-
coca Ha BequunHy (2)’, a abBcuuccoit Touknw B” — pacxon cKBaXHHH
Q” npu (24)" =0. Kax BuaHo u3 rpadukos (pHc. 102), BBeleHHe B AeilcT-
sne ycranosok MIIIIB Ge3 3aMeHnl BOJAONOABEMHOrQ 080pYAOBaHHS
CKBaKUE GyRer BCerja HPHBOAMTL K 3aHWUKEHHIO 1.

18.7. B apresnanckux 6accefiHaX yPOBHH NMOJSEMHBIX BOJ MOTYT Ha~
XOAUTBCA Ha OTMETKAX, NpeBHIUAIOIHK OTMETKH NOJAYH BOAM mOTpeGH-
Teai0. DTO NMO3BOAsIET Ha HAYAJABHOM 3Tale OCYMECTBJATh JKCHIYAaTaUHIO
CKBaJKHH B PeXHMe CaMOH3HBA M JHIUb MO HCTEUCHHH ONpeNesIeHHOro
BpEMEHH NMEepPeXoAuTh Ha OTKayky BOAE HacOCaMH,

Ilpn pacdere Takux CHCTEM ONpefeneHHIO NMOATEMHAT BpeMs, B Teue-
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Puc. 103. Tpadoananutnye-
to‘ tl; ts fz Z cKuli MeTo pacuera ¥ nopbHo-
pa BOXONOABEMHOr0O 0Gopygo-
MEPUOA PABOTH CKBAXMWHDI A s SHAHCKAX

HHEe KOTODOTO CKBAjyKMHA MOXeT 3KCIIYAaTHPOBAThCS B peXHUME CaMOH3-
JIUBA ¢ 3aJaHHON MOoJauefi BORH NOTPeGHTENIO, 2 TaKKe NPOJOJKHTE/b=
HOCTH HCPHOLOB ee¢ pabOTH C TEMH MM HHEIMH HACOCaMH.

XapakrepHplit Tpa@HK H3MeHeHHs BO BpPeMeHH Hamnopa NpH AeHCTBHH
apTe3HaHcKON CKBAXKWHEI B PEXKHME CAMOHM3JMBA C TIOCTOSIHHEIM Pacxo-
aom Qr mpeicraBaeH Ha puc. 103 [rpacdux puc. 103 mocrpoeH Ha ocHoBe
pacuetoB mo dopmyae (33)].

W3 pausbix puc. 103 BHAHO, UTO B TeueHHe MEePBHIX f; JIET SKCIJAya-
TallHH HAoOp HAa YCThe CKBaXXHMHBLI HAXOJAHTCH HA OTMeTKax Bhille NOBepx-
HoctH 3eMaH, ITosToMmy, ecin mojaya BOABI OT CKBAMKHHBI NPOH3BOAHTCA
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Puc. 104, Cxema ® pacwery CKBaXUH upu cudonnom popoorbope
Qp_ KOOpPAKHATH TOYKH A Ha ocH Q; Sp— pacyeTHoe NOHHMKeHHe YPOBHA BOAK B

CKBaxKHHe; Ahp—pacqe'mme noTepH HATIOPZ B BOJOBOJE;, 2 — DPasHOCTh MEWAaYy

YPOBHEM TPYHTOBHIX BOJ H OTMETKOH BOIE B pesepByape; [ - xapaKTepHCTHKA
Q—H cxBaXXuHB; 2 — XapakrepuctHka Q-—H CKBaXKHHLI M BOZOBOAA; 3 — AHMUA
OTMeTh# BOQALL B pesepsyafe

B pe3epByap, pacnofOXKeHNHH Ha OTMETKe 3eMJH, TO BpeMeHem f=1{
onpefensieTcss NPOJOMIKUTENbHOCT, PaGOTH CKBAJKHHE B DEXHME Camo-
H3JuBa.

JOng obecneuenns 3aiaHHON T0AAuH BOAM NOTPeDHTENIO NPH {>>1
B CKBa)XMRe CJeAyeT YCTaHOBHTb Hacoc; BHIGOp MapKh Hacoca AoJ-
JKeH NpPOH3BOAMTBECA C yueToM JasbHefiliell cpalOTKH 3anacoB noA-
3eMHBIX BOA. MeroAnka noxbopa HACOCHEIX YCTAHOBOK Ha pasjiHuHBIE
IepHOAR BpeMeHH HaniocTpHpyercsl pHc. 103, rie B koopAunarax H—t
npefcTaBaeH rpadyk H3MeHeHHs Bo BPEMEHH Hallopa MOA3EMHBIX BOJ,
a B xoopAnHaTax Q—H — ApoccenbHble XapaKTEePUCTHKH HACOCOB C y4e-
TOM Hamopa B BOXONOABEMHEIX TpPyOax.

18.8, AHaJOrHYHBIM 06Pa30M BRHINOJNHSIOTCH pAacyeThl H NpH CHQOH-
HOM oT6Ope BOABI M3 ckBaxuH. Tak, HanpuMep, 4na puc. 104, xorza nme-
eTcd OAMHOUHAsl CKBaXMHa, OT KOTOpOH BOAa no cHOOHHOMY BOACEBOAY
nojaercs B cGOpHLIE pe3epByap, rpathoaHandTHUECKHE DacyeThl CBOAAT-
¢S K BHIIOJIHEHHIO CaAefyIOIIHX nocTpoeruit. B koopAunatax Q—H crpo-
ATCS XapakTepHCTHKA CKBaXKHHM, T. e, 3aBHcHMocth S=f(Q). Ha pne.
104 31a xapakTepHCTHKA noka3ada aunaueit I, Jlasee K opAMHATAM Xapak-
TEpPHCTHKH CKBAXKHHH npubaBisiorcs 3uaueHus Ahas (rZe Ahs — nortepn
Hamopa B BOJOBOJE) W NPOBOAMTCH JHHHA 3, oTpaxaloimlas OTMeTKY Ha-
MONHEHHs BOABL B pe3epByape, OTCIHTAHHYIO OT CTaTHUECKOrO FOPH3OHTA.
Ha nepuernukynape, onymedHoM u3 Touku A mnepeceuenus qukuit 2 u 3,
JEXKAT pacueTHHIC 3HaUeHHA Sp ¥ Ahp, COOTBETCTBYIOMHE pacxoRy Qp.
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Prc. 105. Cxema NOJCOSTHHEHHS CKBANHH JUHCHHOrO pINa K CGOPHOMY BOXOBOXY

Pacuer cucTeM nogauu BOAB! OT CKBAXKHH.
INonGop u peryanpoBanue pexumMon paboTl
BOJLONIOA'bEMHOI0 060PyAOBAHYS

18.9. Ha puc, 105 nokasana npocreiiiias cxema Bojo3afopa B BHJE
JUHefiHOrO PALA CKBAXKHH, paGoTaomHMX Ha OXHH COOPHBIE BOAOBOX,
B cxeme puc. 105 Hamop, TpeGyeMbli st MOAAUH BOJABI B KOJHYECT-
Be Q, u3 10008 n-H CKBAXHUHLI HA 3aJaHHYI0 OTMETKY, COCTABJAET
Hp =2+ Sy + AHp,
rie S, — NOHWKEHHEe YpOBHA BOAH B JMI060H n-f CKBaiKHHE, ONpelesse-

MOe ¢ YueToM AeHCTBHS OCTaJbHBIX CckBaxuy; AH,.-—noreps Hanopa
B BOJIOBOJE OT N-H CKBAaXKHHEI 0 TOYKH c60pa BOABL

n—1 N n—I1 2 N 2
AHp =1 E} Ay ( PAIEDY Qf) +Lvo(E Qj) . (217)
i= =1 =1 =1

B ckBaxUHAX MOTYT ObITb YCTAHOBJEHBl HACOCH pasHuIX Mapok. Io-
STOMY HCXOAHAf CHCTEMa ypaBHEHHE And pacuera N HeHM3BeCTHHIX BeJH-
UHH @, MPUHHMAET BHL

B,Q2+S,+AH,— (4, ~z2)=AH, (218)

ang n=1, 2, 3, ..., N.
Pewenne HenunefiHofi cucreMbl ypasHenu#t (218) oTbickuBaercst Me- .
TOJOM NOCHeNOBaTeNbHBIX NPHONHIKEHHH.
B kauectBe nepsoro NPHOJHKEHHs MOXHO NPHHATE Qn,=Q/N (rae -
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Q — mpOeKTHAS NPOHSEOAHTENLHOCT:  BOZO3a60pa) M, NOACTABHB STH

3HaueHua B ypasHerue (218), mafity 3nauenus Ah, (rme Ak, — HeBSI3KHA

norepb Hamopa o KaxjAoMmy u3 N ypaBHeHn#l, BOSHHKaIOL(He HM3-3a TOTO,

Yro NPHHATHE 3HAUeHHA Q. He YHOBJETBODPAIOT CHCTeMe YDaBHEHUI).
Ecau ycnosue

[ Al | <& (219)

HE BRINOJHAETCHd, TO SHAUYCHHE Qn CJAelyeT H3MCHHTL Ha BCJIHUHHY AQn.
Bennunra nonpaBOYHOTO pacxola AQ. A Kaxk/[AOTo 7-I'0 YpaBHCHHSA
MOXKCT OLITh NPHOJHIKEHHO PaCcCUHTaHAa 1o cbopmyne

A1 n—~1
AQ, = 0,5Ahn/{3 Qn+1 ZAt ZIQJ - Z} Qi +
j= i=
2

Lody [ 3 Q1) +R-HE)/20km (220)
j==1

H NpHHHMAaeTcs co 3HaKoM (-+) WM (—), COOTBETCTBYIOUIUM 3HaKy He-
BA3RU All,.

Cucrema ypaBHenu#t (218) cunTaercs paspelleHHOH, Korhia B Hpo-
necce NOCHCAOBATENbHLIX NpuOAMKeBufl Hafiiewbl Taxue 3HaueHHS Qn,
UpY KOTOpHIX BHIOAHsIOTCA yeiaosus (219), Hocne sToro mpoussoanTes
BHUHC/NEHRE Sy

Sn = Qn/2nkm-(Rnn + Cnn) + DY (Qs/20km)-Rjn,  (221)

j=1
rjne HHACKC v YKaabpiBa€T Ha TO, YTO H3 CYMMBI HCKJIOUEH UYJeH j=n.
INomumo atoro onpeseSITCA BeJUYHHB HAOPOB HACOCOB

Hy =248,-+AH,, (222)

a TagXe pacueTHbIC 3HAYCHHA PACXOJOB H NMOTeph Halopa B JHHAAX CETH,
18.10. Hafinennrie B pesy/ibTaTe IPOBEPOYHOrO pACYeTa 3HAUEHHs
Q; 1 S, MOTYT He YAOBACTBOPHTh OTPAHHUEHHLM BHAA:

N
2 Qi>Q Sj<Spoms C@min <Qj <Qmaxs (223)
=

rae Qmin, Qmaxr— COOTBETCTBEHHO MHHUMAJBLHHA H MAKCHMaJbHHE pace
XOIbl YCTAHOBJEHHHX B CKBAaXXHHaX HACOCOB.

B stoM cayuae HeoOXoAuMo KGO TPOHM3BECTH 3aMeHY HACOCOB IO
CKBaXHUHAM, Ifle He BHIOJHAKTCHS BTOPOE HAM TpeThe ycaopre (23),
160 OTpPEryJaupoBaTh HX pafoTy Ha TpeGyeMblli peXUM SKCIJAYaTalHH.

18.11, IOna 3710r0 pacueTnl BOX03aG6OPOB NPOBOAATES B CAENYIOLIEM
nopsi AKeE.

CHavana BHIIOJHAITCS THAPOreOJIOrHUeCKHEe pacuersH BoZ03aG0pHHIX
coopyxenu#t, [Ipu sTom B 3aBHCHMOCTH OT TOro, KaKas CTaBHTCA 3alaya
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(ofecneunTh MAKCHMAJbHYIO MIH 3aJaHHYI0 MPOH3BOAHTENBHOCTD BOJO-
safopa), TakHe pacyeThsl NPOBOAATCA:
a) npu KeHCTBMH BORO326ODHBIX CKBaXHH B pexkuMe S;=S8jon;

6) npH HeicTBHH BOXO3aGODHBIX CKBA¥HH B pexHMe @;=const
N

u cobmonennn yenosua Y, Q,=Qs;

B) npu KomﬁuHHpOBaHHcI:)M HCIOJb30BAHHY YCAOBHE 10 MOANYHKTAM
a, 6, xorfia TpebyeTcst MO PAAY CKBaXHH ofecHneudTb BLINOIHEHHE YCJIO-
Bust S;=380m, 2 110 oCTaNbHEIM Q;==const.

B pesyabraTe THIAPOTEOJOTHUECKHX PACUETOB ONpPEAEJSIOTCH BEJIH-
udnel @, MO CKBaXKkuHaM, JefictsyromiuM B pexume S;=Szon, 8 S; B ckBa-
JKHHAX, KOTOPHE NeHCTBYIOT B peuMe Q,=const.

[To 3aBepuienu# IHAPOreOJOrHUECKUX PacyeTOB NIPOBOAUTCH FHAPAB-
mgeekuft pacuer cucTeMH cbopa BOAH OT CKBAXKHH, B PE3YJABTaTe KOTO-
pOro yCTaHABJHBAKTCH PACXOAH M IIOTeDH HAmopa B JHHHAX CETH, a TaK-
e cRofO/AHbIe HAMOpPHI B TOYKAX NPHCOSAMHEHHS CKBAXKHH K CGOPHEIM
BOZOBOLAM.

ITo u3BecTHHIM 3HAUEHUSAM NOHWIKEHHH YpOBHSA BOAB B CKBaXKHHAX
H CBOGOIHEIX HATOPOB PAaCCYUTHIBAIOTCS TPeGyeMbie HANMOpPE! B NPOH3BO-
nutes oA60p HacocoB (a mMpu HeoOGXOTHMOCTH OCYMIECTBJASETCH H HX pe-
TYJIHPOBAHNIE HAa 3aJaHHYIO NMOAAYy BOAB! M3 KaXKAOH CKBAXKHHEHI)..

Hpn BrIMONHEHHH pacyeTOB B TaKOH NOCTeJ0BATENBHOCTH HPOH3BO-
JUTENbHOCTh BOJONONABEMHOTO oO6opyldoBaHHs 6yHeT B TOYHOCTH COOT-
BCTCTBOBATh HaMeUeHHOMY DexkuMy paboTHl CKBaMHH,

[pn pewmeHwH noAo0HBIX 3ajau CJAEAYeT OpHEH1HUpOBaThCs HA HC-
nosib3oBanne OBM (em n 18 2).

IIpumep pactera Bonosabop pasMellaercs B IOMe DeKH W Hpef-
CTABJEH 1IeCThbI0 BOLO3aGOPHLIME cKBaxHMHamu (puc, 106) u mudmnasrpa-
IHOHHBIM HaccefiHoM

CkBaMHHB OTOMPAWT NOJA3EMHBIE BOJH H23 OJHOPOAHHIX IECKOB
qCTBEPTHUHOIO Bo3pacta MomHocTs OOBOMHEHHOR TOMIM IIECKOB H1=
=20 M. B ocHOBaHHH BOZOHOCHOTO TFCPH3OHTA 3a/€TalOT [JIHHBI, CJAYyKa-
nige BoioynopoM. CBepxy NJact NMEPEKPHIT NECUaHO- CYTJIHHHCTHIM CNO-
eMm 2,5—3 M. Koododunuenr GuapTpaliMi NOPoJ BOAOHOCHOIO TODH3OHTA
k=20 m/cyr Tloasemmble BOJK 3ajeraioT Ha riay6uHe 2 M OT NMOBEPXHO-
ctH 3eman. 1o cBoeMy XUMHKUeCKOMY COCTABY OHH OTHOCATCS! K TM'MAPOKAap-
6oHATHOKANBIIEBOMY THIY C NOBHIIEHHBIM COJepiKaHHeM xene3a A0
0,5—1 Mr/n u gBJAIOTCS CKJIOHHBIMH K OCaAKOOGPA30BAHHKIO.

CxBaXHUHHE pacnonaranTcs BAoJib Gepera peku Ha pacCTOsHHM 25 M
OT ype3a BOAM B peke. Paccrosinie MeXAy CKBaXXHHAMH B ANy Takke
paBHO 25 M. Bce CKB2XHHBI MMEIOT OAMHAKOBYIO KOHCTPYKUHIO; pajHyc
6ypennsi rc=0,4 M; pamuyc duabrpa ro=02 M; JumHa OGmabTpa lp=
=20 M; xo>pdunuent GuILTpauEE MOpoRN NpH3abORHON 30HH ky=
=4,069 m/cyT.
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Puc. 106. Pacuetnad cxema
c6opa ¥ nogaum BOABI oOT
CKBaXHUH ~

il kA2 Oxb L4 b5 Lxbd

Hndnabrpannonusii Gaccefin  pasMemiaercss B LEHTpe Bojo3abopa
Ha paccrosnun 40 M OT ypesa BoAb B pere, Jau#a HHOUABTPALUOHHOTO
Gaccefina cocraBiseT 125 M, a NpOU3BOAUTENBHOCTbL INPHHSTA DaBHOH
Q6=0,052 m3/c,

[TpeaycmorpeHo, 4TO BOJa OT CKBAXKUH [LOJKHA MOJABATbCA B pe-
3epByap, pacnosoxKeHHHH 3a mpefenaMn Bolosabopa. PacuetHast oTMer-
Ka HaloJHeHHs BOJAH B pe3epByape HaxoAurcsd Ha 70 M BbilIe cTaTHue~
CKOTO TOPH30HTA.

PaccmaTpuBaemast cucTeMa BOZOCHAGIKeHHA AOMKHA oBecneyHTs mo-
Bavy BoAw nortpefSurenio Q He Mernee 100 m3/u (2400 M?/cyT), npu sTOM
HOHHXXEHHs YDOBHSI BOJH B CKBAXHHAX He JIONKHH B TeuyeHHe Dacyer-
HOT'O CpPOK2 ee 3KCIIyaTalud NPeBHICHTb 3aJaHHON BeMHHYHB Spon=5 M.

TpeGyeTcss Ha OCHOBE KOMIVIEKCHBIX pAacueTOB TNpOaHaIH3HPOBATh
PeXHM BKCIJyaTallHH BoLo3abopa ¢ YUeTOM BO3MOIKHOIO KoJbMaraxa
CKBaXKHH (OIIpeleNuTh Iepuod YCTOHYHBOH HX paboTh, T. e. BpeMa 7Ts)
H OCYHIECTBHTh NMOAGOD BOAONOLBEMHOTO OGODYAOBAHHS C €T0 Peryau«
POBKO# Ha 3a/laHHYIO NOLa4yy BOJHL.

ConpotnBienue §x, OOGYCJIOBICHHOE KOJbMaTaXeM BOX03aGOPHHIX
CKBaXHH, paccuHThiBaercst no dopmyae

Ex (1) = [R/k(t) — 1} 1n (re/ro); (224)
E(t) = kg [1 — Ny/ng (1 — e~ Co¥) ]2, (225)

rae No/ng— Gespasmepubifi napamerp (No— npeaeipHas eMKOCTh (HIIb«
Tpa M Mg — ero HavaljbHasi MOpucTocTh); Cpy — napaMerp XapaKTepHsy«
oWwni HHTEHCHBHOCTh KOJbMaTaxka ckBakuH (Cp— KOHLEHTpPAUHHd B OT+
KayuBaeMOfi BOJe KOJbMATHDPYIOIHX COEAHHEHUH M Yy — KOHCTAHTA CKO«
POCTH BHINAaJeHHS KOJbMaTaHTA H3 BOJABl H OCAXKJACHHS] ero Ha ¢(HIbTpa
CKBAXKHUH).
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Puc. 107. PacueTume rpadugn mamenenws Bo Bpememu [y (f), Qj(f) m 2Q(t) npu
neficTBUH CKB2)KUE B pexume S J=const

Puc., 108. Pesyasrtarsl ruppas~

JudecKoro pacvyera cGopubIX

BOJOBOJOBE HA MOMEHT BpEME«
HH i=Ts

G179 G638 G128 41627 g 98 @t

Jlis BHISABJNCHHA 32KOHOMEDHOCTEH H3MeHEHHS NPOU3BOJAHTEIBHOCTH
OTJJBHBIX CKBAXHH ¥ BOA03a00pa B HEJOM rHApOreq]orsiecKue pacue-
TH CJAeAyeT NPOBOAHTL ¢ 3afaHHEM Ha CKBaXHHAX YCI0BHA S,=38jon.
B sToM cayuae nHafifieHHHe 3HAUeHHA (J; CKBaXHH COOTBETCTBYKOT HX
MaKCHMAJbHOR NPOH3BOAMTENbHOCTH, [IpH BEHINONHEHHH TAaKHX DacueToB
C YYeTOM pocTa [x NPON3BOJHTENBHOCTh CHHIKAETCHA H MOMKeT OKasarThes,
4TO K HEKOTOPOMY MOMEHTY BpPeMEHH OHA CTaHeT PABHOH HIH Jaxe MeHb-
mef, ueM Qg TpeSyemas.

Jnsa oupelenerns NepHOAa ycToRuHBOH paGoThl CRBAMKHH THADOTEQ-
JIOTHYECKHE pacyeTH AO/UKHEI NPOBOJAHTLCS Ha pasnHuHble MOMEHTH Bpe-
MEHH ¢ OTIpelelleHHeM Ha KAXKAOM IUare Mo BpeMeHH 3HaueHH# Q, cKsa-
XU H OPOBEPKO#H BHNOJBEHHs yciosusi XQ,>2Q. Pesyabratsl Takux
pacuetoB no 1(6), 2(5) n 3(4) ckpamuuaM mpefcTaBjeHnl Ha puc. 107,
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Puc. 109. Pacuersble snauenns msmenenms S (1), Q; () u 2Q,;(t) npn HACOCHOH
SKCIIYATAUHNH ChBAKHHE

TaM ke OpHBeleHH rpadukd Hamedenus [«(f) 1 2Q,(f) PacueTs BH-
nosHannch npu yeaosun S,=5 m; (No/ng),=1 # (Coy),=0,0368 mec—.

W3 mangmx puc. 107 BHAHO, UTO MepHOA YCTOHYUBOH paboTHi CHCTe-
Mbl ckBaxuH Ts cocrapaser 18 mec. [lpu t>7Ts cyMMapHaa nojada Bo-
ABl OT CKBAXHH OKa3mlBaeTcs MeHbule Tpefyemolt (Q=100 m®/4) u, cie-
IOBaTeJbHO, [POM3BOINTE/BHOCT, BOAO3afopa He obecheunBaeTcd.

Corzacio nn 18 11, cjaelymoollnM 3TanoM KOMIUIEKCHBIX DAcYeToB #AB«
JISTIOTCSA NPOBeieHHe THAPABIHIECKHX DacyeTOB CHCTEMbl cGopa BOAH OT
CKBaXXHH H BBEIOODP COOTBETCTBYIOIEr0 BOJAONOLBLEMHOTO 00OpyAOBaHHS,
Takue pacuerh ¢neiyeT NPOBOAUTE ¢ HCIOAb3OBAHKEM B KauecTBe HCXOA-
HEIX AAHHBIX BLIYUCJASHHBIX 3HAueHUl Q; u S, MO CKBAXKHMHAM Ha MOMEHT
BpeMmedu {=Tg

Pe3yabTaTh THAPABAHUECKHX pacdetoB COOPHEIX BOJZOBOJOB mpel-
cTaBieHH Ha puc. 108, a paHHBle MO BEHIGPAaHHOMY BOJONOABEMHOMY 060-
PYAOBAaHHIO cBeleHH B Taba 47.

Teneps Heo6X0AMMO TPOAHANM3HPOBATb, HACKOJDKO WPABWIBHO IIO-
RoGpanbl MOTPYMHLIE CKBAKHHHBIE HACOCH M YCTAHOB/IGHA CTEMEHb HX
perynupoBakus (T. € B COCTOSIHHH JAH OGECNeYHTh 3TH HACOCH CTabH/b-
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Tabauma 47

TTonnas

Ne Q BRICOTA M Hanmop | Jpoccenn-
ckBa- | yuyq | S, M nofbeMa apKa hacoca Hacoca, M pyeMbIit
JKHHBI BOJEI, M Hamnop, M

1 116,79 5 81,09 1311B-25-100 110,81 29,72
2 116,38] b5 81,06 1311B-25-100 111,22 30,16
3 116,237 5 80,66 131]B-25-100 111,34 30,68
4 116,23] B 80,66 1311B-25- 100 111,34 30,68
5 116,381 b 81,06 1311B-25-100 111,22 30,16
6 16,79 5 81,09 1211B-25-100 110,81 29,72

Hyio pa6ory Bozosabopa B Teucnue Bpemenu Tg). Jia atoro creayer
BHIIOTHUTD TPOBEPOUYHEIE pacyeTsl CHCTeMH! c6opa H HOMAUM BOABL OT
CKBaIKHH,

Pe3yabTaTel OpPOBEPOUHBIX PACUCTOB IPH  HCHONB30OBAHHH JAHHEIX
TabJa. 47 npeAcraBieHs Ha puc. 109.

W3 manrerx puc. 109 Buano, 4to BHAUAJE HPOH3BOAHTEIbHOCTD CKBA-
KHH (H HX CYMMapHAs mofaya) HECKOJbKo BHUIE TpeOyeMoH, a IOHH-
JKeHHH YpOBHe#i MeHble, 4eM Szon. C pocToM x(f) NPOH3BOAMTENBHOCTH
ckBaxuH Q, cHuaercs, a S; Bospacraer, H K MOMeHTY BpeMenu {=Tg
BO BCeX CKBaXKHHaX S, 0Ka3bBIBAWOTCH PaBHHIMH Szon H 2Q,=Qs.

19. BOCCTAHOBJIEHUE NNPOU3BOAUTEJNDHOCTH
BONO3ABOPHbBIX CKBAKHH

19,1, OnuT sKCHAyaTalMH BOZ03a6OPOB MOA3EMHHIX BOJ TOKA3LiBa-
€T, YTO HX NPOeKTHAA MPOH3BOAUATENBHOCTH MOMET CYHIECTBEHHO CHHU-
XKaThcAd Bo BpeMend. OXHON H3 HPUUMH 3TOro ABJEHHS MOTYT OHTh pas-
JHVHEE BHAB KOJbMaTaxa QHILTPOB M NPUMHALTPOBHIX 30H CKBaXKHH.
Hoist yBenMueHHs] cpokKa HX cayx6b BO3HHKAeT HEOGXOLMMOCTH IpoBe-
JLeHUsT MepONPHATHH [0 JAEKOJbMaTallAH H BOCCTAHOBJIEHHIO IIPOH3BOAHU-
TeqbHOCTH BOJo3ab6opoB. Takne MeponpusiTHg AQNKHH HPOBOJUTHCA
CHCTEMAaTHYeCKH U NpeycMaTpPHBAaThCS B IpoeKkTe Bofosabopa.

19.2, Has BHABJIEHHS LeNeco06Pa3HOCTH BOCCTAHOBHTEALHBIX paGoT
H NEepHOAHMYHOCTH KX NIPOBeJcHHS Ha BOJA03aGODHHX CKBaXHHAX He06XO-
JUMO B IpoOIecce 3KCONYaTalMH BHINOJHUTL OHPOGOBaHHE CKBAXHH IS
OUCHKHM pPOCTa HX CONPOTHBJACHHS H CHHYKEHHS YAelbHOR IPOM3BORH-
TEJILHOCTH B Pe3yJbTaTe KOJbMaTalllH H CONOCTABJEHHS NOJYYEHHBIX Te-
KYLIIHX BeJHUYHH ¢ NepBOHAYaAbHBIMA,

Jng JekonbMaTali¥ K ROCCTAHOBJEHHS TNPOHIROZUTCIBHOCTH CKBa-
FKHH HCHOJNB3VIOTCS HMNYJLCHBIC, peareHTHHE H KO MOHRUPOBaHHHE Me-
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ToAB TeXHOMOTHsT STHX METOROB BOCCTAHOBJCHHA TPOHIBOAHTEIBHOCTH
CKBaXHH PerylaMeHTHPYeTCs CHelHa/lbHLIME PYKOBOACTBAMH H HHCTPYK-
HHSIMU.

19.3. Cpems uMMNYJAbCHHX MEIOAOB HaHGOJbIIeE DACMPOCTPAHEHHE
NONYYHJH B3pPEIBHASA, 3JEKTPOTHAPABIHYECKAS W NHCBMOHMMNYJLCEas 06-
paborku. B ckBaxuHax ¢ maacTMaccoBeiMu ¢uastpamu u3 IIBX u nosau-
9THJEHa, a TAKXe B CKBamHHaX ¢ GuabTpaMu GJOUHOTO THIIA HMIYJbC-
HEIe METOZAH HKCIIO/b30BaTh He DPexoMeHAyercs,

19.4. Ons B3puBHOH  006paGoTkH  mpumensior rtopmemsr TJIIH
(TAUI-50, TAUI-25, TAUI-B), cHaGXenHble IETOHHPYIOIUM IIHYPOM
JII-B unun OUIY-B, u ¢yracksie Ttopnefs TII wam ®-2 pasianyHbX
KOHCTPYKIIHI.

CxBaxuHBl, KaNTHPYIOUINE pBIXJble OTJOXKeHHs, o6pabaThBaIOT
B3DHIBOM [ETOHHPYIONIEro HIHYPa B OJHY HHTKY IPH CASAYIOMMX BHAAX
BOJONPHEMHOH NOBEPXHOCTH: NPOBOJOYHAA HaMOTKa AMAMeTPOM Kapka-
ca 168299 MM M TaMOOBaHHHI JHCT AHMAMETPOM Kapkaca 245—
299 MM, O6paloTKa CKBAXKHH NIPOU3BOJUTCS Yepe3 2—b5 JyieT Mx sKcIIya-
TaluH, HO He Gosee 3—4 pa3 3a Bech NepHOd CaAyHObl CKBaXKHHHL.

Jlns yBennueHus NPOH3BOAHTENLHOCTH CKBaXKHH, KANTHPYIOMHX Tpe-
UIMHOBATHIE HONYCKAJbHBE NOPOAK B 060pYAOBAaHHEIX Nep(OPHPOBAHHLIM
Tpy6uaThIM HJIH KapKacHO-CTEPXKHEBHIM GHIbLTPOM, HCHOAL3YOT (yrac-
Hble TOpHeAb Pa3NMuHOH KOHCTPYKUHE HJAH TOPHELY, COCTOSILYI0 M3
JIBYX-TpeX HHTOK JAeTOHHpYlowero mHypa. OpHEHTHPOBOUHASA NPOMOKH-
TeJBHOCTh MEXKPEMOHTHOTO IEPHOALA CKBAXKHH H3MeHsieTcst oT 4 o 6 JieT.

19.5. Jlast 3J1eKTPOTHAPABAHUECKOI 00pabOTKH CKBAaXKHH NPHMEHAIOT
crenuanu3upoBannse yeranoeku IV, COY u# Ap., KoTOphie nociaenosa-
TENBHO MO Bcell JJHHe QHILTPA cO3MaloT yAApHBIE BOJHE BBICOKOBOJILT-
HBLIMH 3JEKTPHUECKUMH DaspsiiaMH B XKHAKOCTH.

O61ee BpeMa DNeKTPOTHAPABIAYCCKONR 06paGOTKH CKBAXKHH ONpefe-
JseTca KoHeTpyKuue#l cksaxuun Ha 1M duabrpa ¢ mpososounoi 06-
MOTKOH MM IITaMIOBAHHLIM JMCTOM JAoctarouno 300—500 yuMmnyascos,
Rast cetsateix — 100—200 umnynbeoB. Jdasg GuabTpoBHX KapKacos, ycTa-
HOBJIEHHBIX B TOJYCKAJbHBIX MOPOJAaX, KOJHYECTBO HMHOysabcoB HA 1M
¢unpTpa LoMXHO GHTb He MeHee 500.

PanuonanbHEIM MeXpPEeMOHTHHIM NEpHOAOM Npu 06pafoTKe CKBAXHH,
KaNTHPYIOUIMX PHIXJIble OTJIOMEHHS, CJeAyeT CYHTATh CPOK, PaBHbll 7 Me-
canaM, a opu o6paGoTKe CKBAXHH, KANTHPYIOIIHX TPEIIHHOBATHE NOJY-
CKaJbHEIE NOPOAB M O06ODYAOBAHHLIX KapKacHLIMH (HJBTPaMH, OPHEHTH-
pOBOYHASl NPOJOJKUTENLHOCTh MEXKDEMOHTHOTO MHepHOoZa HaXOAHTCA
B npefiesax ABYX-TPeX JeT.

19.6. Ilas nBeBMOHMIYJbCHOR 06pabOTKM CKBAaXKKH NMPHMEHSIOT Che-
unanusupoBannyio ycranoBky ACII-T, kotopas nmocneloBaTenbHo 1o Beef
AavHe ¢uabTpa Bo30YXAAeT NPH MOMOINM CXKATOrO BO3JyXa ympyrue
xojeBanns XHIKOCTH,
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IMHeBMORMNYNbCRYIO 06paGoTRY CKBAXEH B DHIXABX OTA0KEHHSX
NPOBOASAT B 3aBHCHMOCTH OT JAuaMerpa (uibTpa H BOJONPHEMHOH MO«

BepXHOCTH B COOTBETCTBHH ¢ Talu. 48.
Ta6auma 48

TeXHOMOrn4ecKHe XapaKkTepu- JNluaMerp OHALTPA, MM

DHIALTD CTHKH TTHEBMOHMITYJ1bCHOMH
06paGoOTKH CKBAKHE 168 219 245
CeryaThiit O6beM nHEBMOKAMEpPH!, Ji 0,3 0,5 1
L aBnenne B Bo3nyxocGop-| 4—6 | 6—8 |€—10

Huake, MIla/cm?
Konugectro aunyscos xa| 2—3 | 3—5 |58
1 M duabTpa, WT.

Kapracuuit ¢ npo- | O6bem nuesmoxameps, 8 | 0,3 | 0,5
BoJiouHo¥ 0GMOTKON | JaB/eune B BoaayxocGop- | 10—151 10—15| 10—15
MM ¢ WTaMmMnoBaH- | Huke, MIla/cm?
HBIM JIHCTOM Komauecrso  umnysabcos | 4—5 | 5—8 | 8—I12
Ha | M duapTpa, WT.

Ilpn 06pa6oTKe CKBaXKHH, KANTHPYIOWMX BOXOHACHIIEHHLIE NOMY-
CKXasnbHble MOPOAR H OOOPYAOBAHHHX TPYGUATHMH HAH KapKacHBIMH
OUNLTPAMH, PEKOMEHAYIOTCR CNefyIomue TeXHOJOTHUCCKHE XapakrTepu-
CTHKH 06paboTku: obbeM nueBMoxkamepsl 1 A, AasjeHue B Bo3AyxocOop-
Kuke 10—15 MIla/em?, konndecTso HMIynbcoB Ha | M QHAbTPa He Me«
ree 10.

Paunonansnas npoAC/IKHTENbHOCTE MEXPEMOHTHOTO TepHoAa NpH
NHEBMOHMIYJ/IbCHON 06paboTke CKBaXHH B PHXJBIX OTJIOKEHHAX He Tpe-
Bumaer 6 Mec, a npu 06paboTKe CKBAXKHH, KaNTHPYIOINHX TPEINUHOBA=
THe TOJYCKaJbHble TOPOAE ¥ 060PYAOBAHILIX KapKacHHIMH (HIBTPaMH,
OPUEHTHPOBOYHAS INPOJOJIKHTENBHOCT: MEXPEMOHTHOIO HEpHOAA Haxo-
JHTCS B NpefiesiaxX ABYX-TpeX Jefr.

19.7. Pearentaas 06paoTka CKBaXKHH BKAOUAET CICAYIOUINE TeXHO«
JIOTHUECKHEe ONepalliH; BEIOOp HeOGXOAHMOro KOJINYECTBa pearenta, NOJ-
Gop ero KonMuecTBa, MOKTaX HeobGxoxuMoro ofopyAoBaHus, nofauy
pacTsopa B GHABTD CKBaXKEHB!, CO3RAHHE RBO3BPaTHO-NOCTYNATENbHOrG
IBHKEHHS DeareHTa B 3aKONbMATHPOBAHHON NPHGHIBTPOBOH 30HE, onpe-
IejieHne BPeMEHH OKOHYaBUs 00palOTKH CKBAaXKUHH M €e NMPOKauKH AN
yIaJeHEsi OCTaTOUHOIO KOJIHUECTBA peareHTa H NPOAYKTOB peakiluH,

PearenT BHIGHPAlOT B 3aBHCHMOCTH OT COCTABa KOJIbMaTanTa M yc-
TOHUMBOCTH KOHCTPYRUHOHHBIX 5JEMEHTOB CKBAXKHH IPOTHB arpeccHBHO-
ro Bo3AeficTBUA pearenTa (Tabn. 49).

XuMHuecKuii COCTaB KOJbMATAHTa OlCHHBaeTCA Mo npobe ocajika,
0TOGPaHHOrO ¢ BOAONOXbEMHOrO 060pyAoBaHHA, obcaimofi TPYyOH HAH
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Ta6auua 49

Pearenr
CocCTaB KOJbM VCTOﬂqHBOgrb
KOMTIO3HILHS xo:gg},rr‘%a ) arame d):l(g b;plinagng’rg:n-
HC! + NagP;0y, (20+-25)40.1f Fe,O3, Fe(OH)s, | Prabtp H 06chm-
FeCO4, FeS Ka KHCJOTOyC-
NgH,-2HCI - (8+=10)4-0,1{ CaCO,, MgCO, TOMYHBEL
=+ Na;P;0,,
NH,SO4H - (8+=10)4-0,1
+ Naspaolo
NaHS0,-H,0 - (5+7)40,1 | Fe,O4, Fe(OH)s, To xe
- NagPyO, *FeCO;, Bed?
Na,S,04 4~ (6--8)+-1 [TpeoGnagaor OuTp He-
~+- NasP30y0 Fe,03, Fe(OH), YCTOHURB K
KHCJIOTe
NagPy0, umu (5—8) Fe,O3, Fe(OH);, | Ofchnka cojep-
(NaPOg), FeCO,;, CaCO,, | MHT H3BECTKO-
MgCO, BHCTHIE COefU=
HEHHS
HCI 4 NazP30yq (6—10)4- | Fe,04, Fe(OH),, | Pnabtp u 06-
+(3+2,5) | FeCO4, CaCQOj, |cbmKa ycrofium-
MgCOj, FeS Bbl K Pa3baBa H-
HOII KHcloTe

HenocpeJCTBEHHO € IOBEPXHOCTH (HMIbTPA, U3BMEUEHHOTO HA RaHHOM BO-
Iosabope

B KHCNOTHEIX pacTBOpax NPHMEHSIOT HHTHGHTOPH KOPPO3HH KaTa-
aug-A n katanuH-B B gouuentpanusx coorBercrserno 0,5 u 0,05 %. Mpu
peareHTHHIX 00pafoTRaX CKBAXKHH CAeAyeT YUHTHIBATh, 4TO H3 BCEX pe-
KOMEHAYEMHIX peareHToB HauGosee sddekTuBHA coisHAs KHCAOTA, Ouad-
30K K Hell 1O DacTBOpAIIEH CIOCOGHOCTH PACTBOP AHTHOHHTA HATPHS,
Jocturatomuii oxkoao 90 % pacrBopsiomefi CIOCOGHOCTH COJNAHON KHCIO-
Tel, COOTBETCTBEHHO PACTBOPAIILAS CIOCOGHOCTD pacTBOpa CHADA3HHA
constHORHCHOr0 coctaBiser 60 %, pacrBopa Gucynbtara HaTpHS BOXHO-
ro —40 %, pacrBopa cyabdaMunosoll KucaA0T — 10 %. IlpnMeHenue
tocdaTHHX pPacTEOPOB BOIMOXKHO JIHIUL Ha CKBaXHUHAX, CPOK SKCIAyaTa-
LMK KOTOPBHIX He Gosee Tpex JerT.

19.8. Ilpn orGope Kene30COoAEPKAMMHX BOL FHAPOKAPOOHATHO-Ka/be

263



LBeBOrO THHA B NeCYaHblX OTIAQKEHHRX H cOBG/IONEHHH MeXDEMOHTHOrO
nepuofia TpebyeMoe KOJHYECTBO pearedTa NMPUGIHKeHHO MOXET GHTL O«
pelnesero no Taba. 50,

TaGauga 50
KoJsuuecTBO, Kr
¢H§:’raph;e;€m- e gjacmopa, CONSAHON KHCHAOTHI TOPOIIKCOGPa3HBIX
Ho#t 10 M, MM 25 %-Hoﬂugguueﬂ'rpw DEeareHToB
168 300—400 340—350 24—__3%
200—250 220—280 16—20
219 500—600 620—670 1(?_-:4_8
360—400 415—470 30—34
045 700—800 790—900 56____——_6_4
560—610 630—685 45—49
299 900—10C0 1000-—~1100 72—80
780—830 880—930 62—66

Mpumewanune. Haxg geproit — aig rpaBUAHO-NPOBONOTH.IX
GOHILTPOB; NOA 4epTOff — AJiA CETYATHIX H GNOYHBIX (HIBTDOB.

[Tpn npuroroBJenny PacTBOPOB H3 NOPOIMKOOGPA3HEIX  PeareHTOB
B 32JHBOYHOE eMKOCTH KOHIIEeHTPAIHA pacTBopa B Hell, HeoBxoauMas
AJst CO3AaHHSt B (HUIBTPE CKBaXKHHH OINTHMAJbHOH KOHIEHTpalin¥, Onpe-
nensercsa no Gopmyae

Cemp = COHT (VBMI{ + V@)/VeMm (226)

rie Vp—o0pem BOAM B QHIbTPE CKBAXKHHEL M, Veux — 06BEM PacTBO-
pa B 3anuBouyHofl emkocTH, J; Cone — KOHIEHTPALMSA peareHTa B 3a-
auBounolt emrocTH, %; Copr — ONTHMAJBHAS KOHUEHTDAUEA peareH-
12, %.

TIpu mofadue pacTBOpa HENMOCPEACTBEHHO B CTBOJ CKBAXKHHH HEOGXO-

AUMO YYUTHBATH BeCh 06beM BOAH, 2aKAIOUCHHEIN B HeM.

J1s BOCCTAHOB/IEHHA NPOM3BOAMTENbHOCTH CKBAIKUH, KANTHPYIOLIUX
TPEIHHOBATHE KapOoHaTHbIe NOPOAE, HEOGX0AUMOE KOJHYECTBO COMSHOMN
KHCHOTHl cocTaBAfieT 6—8 T, 4TG 1MO3BOMSIET HE TOJBLKO PAacTBOPITH
KoJbMaTHpyioune 06pa3oBanna, HO U CYIIECTBEHHEM 06Pa30M YBEJIHUHTD
IPOH3BOJHUTE/IBHOCTD CKBAXKUHBEL 32 CUeT YBEJIHUCHHS  IIPOHHIAEMOCTH
npusaborinoft sous., JLo6aBka K CONAHON KHCJAOTE YKCYCHOH KHCJIOTHI
¢ KoHueHTpanue# 1-—3 % NO3BOJSET CHH3UTh CKOPOCTb PEAKIMH COMAHOM
KHCAOTH ¢ KapGoHaTaMmu, U4TO YBeJHYMBAET AANLHOCTh €e MPOHUKAHUS
B [1acT.

19.9. Ilns BoccTanoBJACHAST HPOH3BOAHTENbHOCTH CKBAXHH pPeareHt-
HEIMH MeToJaMH Heo0xozuMo ciaeRyioulee obopyloBaHHe: HepelBHKHasn
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Puc, 110, KoHCTPYKUMS OrOJOBKOB CKBaXXHHBI NMPH peareHTHOl 06pabotke duabTpa
U NMPUCKBAKMAHON 30HL!

I — ofcamman xonoHHa; 7 — RUWHHI aadel, §-— pesunoBag NpokjiajKa; 4 — oT-

BepeTHA MNojA cTarueatompe OGonaThl; § — BepxXHHBt (doanel; 6 — KOPNYC OrOJOBKA;

7 —narpyGor JAJs 3aiuBKH peareHra; 8, /I — BeHTmamu, 9 — MaHomerp; J0 — na-
TPYGOK JJ5 BLIAYCKa NPOAYKTOB peaklHH

Puc, 111, NMueBMaTHUYECKUH 4
gaxep

1l —1py6a pag TOZAYUR
CXXAaTOro  BO3AYXa, 2
thaane; 3 — oTopHHIH
thmasen; 4 — ynJaoTHUTEb-
ALk smeMeHT, § — 3RILHT-
Haf MOKpumKa; 6 - 0fe«
yafiga; 7 -— HHONENB; § —
BO3ZYXONpPOBOAK; 9 — TPY-
6a Ias Mopjadd peareHTa;
10 ~— peausioBass TPOKAAT-
x¥a; 11 — waiifa; 12 —
rafiga; 13 — ¢dhacka Jn#
COeNUHEeHNY XOMYTHOTO
THIA

Ll

L il L L EL L

eMKOCTb MJIH GaJlOHBl B KHCJIOTOCTOHKOM HCHOJNHEHHH AJISl JOCTABKH KHC-
JIOTH K CKBaXKHHE; 3a/HBOYHAs €MKOCTh JJif IPHTOTOBJIEHHS! PacTBOPa;
HACOC B KHCJOTOCTOHKOM HCIIONHEHHH JJis 3aKayKH pacTeopa B QUALTP
CKBaJKHHHI; OTOJIOBOK MJifl FepPMCTH3AllHH YCThSl CKBAXKHHBI, Iakep AJd
repMeTH3anyy QUILTPA; MIAHTH 9 NOJAaUH peareHTa ud OTBOJA NPOAYK-
TOB pEaKUHH; MaHOMeTp; 3pJu(THas cHcTeMa; KOMIpeccop IPOH3BOAH-
TeNbHOCThI0 3—6 M3/MuH. B ocHoBHOM Bce obopyloBanme A5 06pabor-
KA CKBAXHH fBJSAETCS CTaHAAPTHBIM; ONpele/eHHYI0 CIelHUKY npexk-
CTaBASICT OrOJIOBOK JJISl TePMETHSALHH YCThA CKBaXHHEL. (OCHOBHbIE THIIHL
OrOJIOBKOB InpeJcTaBlensl Ha puc. 110, a nHeBMaTHYeckuii Iakep AJIA
repmerusanyun QuanTpa — Ha puc. 111, Jaa repmerusaunu duabrpa, ye-
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Puc. 112. VcrpolicTBO Aasf nERANYECKof pearenTHOl 06paGoTRH

a — mocAe MOHTajKa ycTpoHCTBE; 6 — NpH 3aJABNMBAaHUHM peareHrTa; I — CKBaXHHA]
2 — ¢punLTp: 3 — onopa; 4— Tpy6a; 5 — MexTpyO6HOE UpOCTPaHCTBO; 6 — makep;
7, 18, 24 — TpyGonposoanl; 8, 16, 19, 23, 26 — menTHNM; § — Mydra; 10 — nepdopk-
poBaHHOe OTBepctue; fI — yraosoft KiaanaH; /2 — KOHHYeCKoe Ceino; [3 - ImapoBoit
KnataH; /4 — peareHToNnpoBQ1; 15 — xpuimga; 17, 21 — ob6paTHeie KJaanmaHbl; 20 —
BO3LYXOBOL; 22 — MaHOMeETD; 26 —- ypOReHb IMOA3EeMHLIX Boj; 27 - peareH?

TAHOBJEHHOro BroTtal, 2bp¢deKTHBHO NpUMeHEHHe KOHHUECKOro PEe3HHOBO-
ro YOJAOTHHTEJLHOro SJEMeHTa, repMeTH3Hpylonero GHIbTP HOA AeHcT-
BHEM CHJHl THAMKECTH HECYMux Tpyod.

B ycnoBusix 61H3KOro 3aJeraHHsA YPOBHS NOJ3EMHBIX BOJA K BepXHeH
qacTH ¢GEIbTpa, NpH YCTaHOBKE (GuabTpoB OGosbmieli AAHHEL H Herepme-
THYHOCTH 3KCIIYATAaUHOHHOH KOJOHHE TPyS HCMONL3YIOT CHenHaabHOe
yeTpoiicrso (puc. 112), obecneunBaloniee HempepHBHOE BO3BPATHO-IOCTY<
naTenbHoe ABHXKEHHE peareHTa B 3aKOJbMATHPOBAHHON 30He H HCKaI0YA-
Iolliee NPOHHKAHHE CIKATOro BO3Ayxa B npuduabTpoByio 30HY. Kouuue-
CKO€ Ce/JI0 C IIABAKINNM KNAMAHOM 3TOTO YCTPOHCTBA NMPEeRCTABJeHO Ha
puc, 113.

19.10. Tlpu ray6okom samerawmm ypoBHA mNOZ3EMHBIX BOX (Gosee
60 M) m1a BOCCTaHOBJeHus NPOU3BOAHTENBHOCTH CKBAXXKHH H4 BOAY MO-
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Puc. 113, Konmuecgoe cennc ¢ naas
BARaWINHAM DAPDOBLIM RJADAHOM H 0OEp-

]
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JKeT HCNOJb30BaThesA €Noco6 «peareHTHOR BaHHMY, IIpH BOCCTaHOBMEHHH
TIPOM3BOAUTENBHOCTH CKBAYXKMH, KanTHPYIOMHX NecuaHsle OTJOXEHHSA, pe-
KOMenAyemasi AAMTEeNLHOCTb «pearedTHol BanHuu» 10—12 1. Ilpm obpa-
60TKe CKBaXKUH, RaNTHPYIOMHX BOROHACHIIEHHEIE TPEIHHOBATHIE KapGo-
HaTHHE MNOpOAL, Nenecoo0pasHo mnocsie 3aKkauxkH 6—8 T KHCIOTH
B repMeTH3HPOBaHHYI CKBAMKHHY IPORABHTH ee B IMacT Bojofl. O6GbeM
NpoJaBANBAaEMOil BOAH COCTaBaAsieT 3—5 M? IpH pacxofe BOAH He MeHee
pacxofa NOJAHHON paHee KHcJaOTH, K#cnoTa B FepMeTH3HpPOBaHNOH CKBa-
JKHHE BLIACDKUBACTCA KO OKOHYAHHA pPCaxklpi KHCJAOTH ¢ nopoiami, UTo
KOHTDOJIMDYIOT 1O OKQHMAHHIO Ta30BHX BHIAGJNCHUH H3 CKBAXKHHDL

19.11, Hanfonee »sthdbexTHBHAR pereHepalliss TePMETH3HPOBAHHBIX
CKBAXKHH, KaNTHPYIOIIHX lNecuarble MOPOAH, ofecleurpaercs Co3LaBHeM
TyJbCHPYICHIEro BO3BPATHO-NOCTYNATEIBHOTO ABHIKCHHS peareHTa B NpH-
($uABTPOBOH 30HE, OCYUIECTBAACMOro OyTeM NOBHILNEHHS U CHATHA HaBle-
HHS HJIA NyTeM BaKyyMHPOBAHHS CKBAXKHHHI C MOCTedyiomed ee pasrep-
MmeTudaupedt. KoawwecTBo 3aJaBAUBaeMOro pearesTa  AOAKHO OHiTh
JOCTATOUHEIM A/ 3aNOAHEHHS IOp IpaBUBHOA OOCHIKHM HJIH 3aKOJAbMa-
THPOBaHHOH NPHQUILTPOBOH 308, NIO3TOMY BpEMS 3a1aBJAMBaHHA H CHA-
THS XKaBJeHHUs ONpelenseTcs IMOJOXKEHHeM YpPOBHS XHAKOCTH B CTBOJE
CKBaXHHBI, UTO MOXeT KOHTPOJHPOBATHECS ¢ MOMONIbIO YDOBHEMEpa,
OpHeHTEPOBOYHO B KaXJOM LHKJAE [OBHIIIEHHS — CHATHS  AaBJEHHA
ZOJKHO ofecneunBaThest jabienue 0,15—0,2 MITa/cm?® B Teuenue 5 MuH
AAf TpaBHUHHBIX uabTpos W 10 MEH AN QUABTPOB ceTYATOrO H GJ0YHO-
ro THOIa ¢ NOCAEAYIOWHM c6pocoM JaBieHHa B TedeHHe 3 B 5 MHH €OOT-
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geTcTBeHHO. IIpu 06paboTKe CKBAXKHHE ¢ NPHMEHEHHEM CIICIHAJLHOrO
yerpoiictBa (cM. pHe. 112) BpeMsa OKOHYAHHA 3aJaBIHBaHHS peareHTta
KOHTPOJIHPYeTCH IO MOMEHTY NOCTAHOBKM IIABAIOIIEro I1apOBOro Kiama-
Ha Ha KOHHUecKoe Celjl0, uTO (PHKCHpYeTCS CKAUKOM AaBjeHHS Ha MaHO-
MeTpe, a BpeMs cOpoca AaBACHHA W BBIIYCKA NPOAYKTOB peaKLHUH HPHHH-
MaeTCsl He MeHee BpeMeRM 3aaBJWBaHHs peareHTa,

BpeMs oxoHyaHnsl LUKIHUECKON peareHTHol 06palOTKH NPH pexuMe
3aJlaBJHBAaHUA DeareHTa CXKaTHIM BO3JyXOM MOXeT Omnpelenarbcs Nno
crabuan3aliH¥ BpeMeHM BOCCTAHOBJIEHHS YPOBHS, MM BpPeMeHU 3alaBJH-
BaHHS peareHTa B CKBAaXKUHe, HIH 1O CTaGHIH3AUUH 3JEKTPHYECKOrO CO-
NPOTHBJEGHHS peareHTa, u3MepseMoro B QuapTpe ckBaxuHb, Obmas
NPOAO/KUTENBHOCTE 06paboTKH MOMKeT TakiKe NPHHHMATeCST He GoJjee
Tpex YacoB.

[Tocne oxonuanns 06paGOTKH NPOM3BOJAAT HEMOHTAXK OGOPYHOBaHHA,
MOHTaX 3paudra wim Apyroro BOAONOAbEMHOro 0GOpYROBaHHA H IPO-
KaunHBaloT cKBaxKMHY [Ipn mpokauke H3 CKBaXHHBl YAaJAAIOTCS OCTaTOY-
HOE KOJMUECTBO pearedra W NPOAYKTH peaguuu. Bo Beex cayuasx
LipH MPOKAYKe CKBaXKHH BCACHIBAIONIAf CHCTeMa BOAONOABEMHOrO 060py-
JOBaHHA [OMXKHA pacnojaraTbcl B HHXKHel uyacty duabrpa. Ipokauxa
CKBaXKHHBl IpeKpamiaeTcs, KOTAa 3JeKTPHYeCKce CONPOTHBJAEHHE OTKAUH-
BaeMOH KUAKOCTH CTAaHOBHTCH DABHEIM SJEKTPUUECKOMY CONPOTHBJIEHHIO
9HCTOH BOZAB, 3adHECHpPOBaHHOMY mnepeji o6paloTKoff B CKBaXHHe.

19.12, C nenpio HATeHCH(NKALUM 06pabOTKH H JOCTHKEHHS BBICOKHX
noKasareljeli BOCCTAHOBJIEHHS INPOH3BOJAHTENBHOCTH CKBaXKHH Lejiecool-
pPasHO NMpUMEHATb KOMOHMHHDOBaHHHI BHODOpeareHTHHI MeTOA, paspabo-
Tauupit BHUUT'C n BOATEO, npu KoTopoM BO3AeHCTBHE Ha KOJbMa-
TAHT peareHTOM COYeTaeTCs C ero THApoJAHHaMHYeckoll o6paboTkofi BuG-
pupyooiiaM  pabouyuM OPraHoM, OCYINECTRAAEMON BHUGPOYCTaHOBKaMH
BYP, npuMensieMBIMH /151 PasTVIMHH3alMM CKBAaXMH (CM. pa3k. 3 HacTos-
mero ITocobust) BuGpupoBaHHe yCKOpsieT peaklUHIO PacTBOPEHHS KOJb-
MATHPYIOIIHX BEIIECTB, CHOCOBCTBYET Da3pYUIEHHIO HX CTPYKTYPHHIX CBA-
3efl, yayulaeT yCJOBHST Maccoob6MeHa Ha KOHTAKTe peareHT—KOJAbMaTaHT.

Bubpopearentnass obpaboTka CKBaXKHHB BKJKOHaeT B cebs cepHIO
nocaef0BaTeNbHBX HHK/IOB, B KaX/AOM H3 KOTODHIX 4epeAyloT BHOPHpPO-
panne B TeueHHe 5—10 MHUH H BHIYCK HNPORYKTOB peakmu#d 3—5 MHH.
O6mee BpeMs BHOpHpOBaHHs cocrasiaser 40—60 MuH, mocjie yero ocy-
[IECTBASIOT IPOKAUKY CKBa)KHHH BpeMsi oxoHuaHHs 06paGOTKH MOKET
KOHTPOJHPOBATLECS 10 CTaGHAM3ALMH  9JIeKTPHUECKOrO  CONPOTHBJEHHS
peareHTa HJAH 1O JOCTHIKEeHHIO CTabHAM3alluKM HaHMEeHbIINX 1O Xojy obpa-
6OTKH aMIIUTYA THAPOJHHAMHUECKOTO JAaBIeHHd, CO3[aBaeMOro B GHALT-
pe BHGpalHOHHHEIM paGouymm opranoM. [lis KOMIUIeKCHOH MeXaHHM3aLHH
paboT BHOpOpearenTHyI0 06paloTKy pauHOHaAbEO OCYLICCTBJAATh C HC-
NONB30BAHHEM CAMOXOAHHX arperaroB ABO-2 m ABP-1 (cm, pasa 3
Hacrosmero Ioco6ns).
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Puc. 114, HaMeHeHHe BO BpeMeHH CYMMAPHOH YAEABHOH NPOH3IBONUTEJILHOCTH Ca-
MOY3AUBAIOMIHXCA CKBAXKHH APCHAMKHOU CHCTEMBI

I —mno nanumMm HaGawopenudt; 2 — nocae peareHTHo# 06paGoTkM, 8 — NPOTHO3HEIE
cHH)XeHHd, 4 — TpefyeMas NDOM3BOAHTENbHOCTh CHCTEMBI, & —- OPEACHbHEH CpOK
MEXPEMOHTHOrO NEPHOXA

19.13. B ckBaxuyax, 3HAUMTEIbHOE BpEeMSl HAXONUBIIHXCA B 3KCH-
Jyatauuy, I8 3dGexTHBHOTO BOCCTAHOBJIEHHS HX HPOH3BOJAHTENBHOCTH
peKkoMesAyeTcs NPOH3BOJHTb NPeABapHTEIbHOE padpylUeHHe KOJbMaTHPY-
ouMx o6pa30BaHHH ¢ HCMOJb30BAaHHEM HMNOYJbCHBIX METOJOB (B3pHIB
JETCHHPYIOIIEro HIHYpa, SJeKTPOTHAPABJIHYECKAS] M IHEBMOUMNYJBLCHAS
06pa6oTKa) H TOCNeNYIONYIO peareHTHY 06paboTKy.

19.14. MexXpeMOHTHBIH NepHOA CKBaXHH Boposabopa Typ B YCJNOBH-
AX COYKHOTO B3aHMOJeHCTBHS CHCTEMBl CKBAXXKHH H HX KOJbMATAIHH OI-
peleasiercss 10 BpeMeHH CTa6MabHON pabOTH CKBaXKHH KaK COODPYXKEHHS,
ofecicuHBaOIero NPoH3BOANTENIbHOCTL BoJo3abopa B HeaoM ¢ obecneye-
HHeM JONMYCTHMOTO NOHHIKEeHHA YPOBHA,

ITpu ouesxe fAeficTBHA OAMHOUHOH CKBAaXKHHE, a TaKXe OTAENbHHX
CKBaXXHH B BOJ03a6ope HAH JpeHaxKHOH CHCTEMe COCTOSIHHE CKBaXKHHBI
1 Heo6XOLHMOCTb €€ pereHepallH ONpelensioTcsl Ha OCHOBE NOCTPOEHHS
rpapukoB 3aBucuMocTH Ex=f({) u q=f({), rde Ex — noxasareab compo-
TUBNEHHS, OGYCIOBJEHHB KOJbMATALMOHHBIMH IIPOLECCAMH, ¢ — YA&b-
HHH JeGUT CKBaKHHB BOCCTaHOBHTeNbHbIE MEPONPHATHS HPHYPOUHBA-
IOTCS K HAuaJly MHTEHCHBHOrO H3MEHEHHS 5THX NapaMeTpoB /0 3HAUEHHi
MeHLUINX, YeM 3aJaHHas yAeabHAas NPOH3BOAHTEJILHOCTD,

[Tpn ouenre JAeiiCTBHA CHCTEMBl CKBAaXKHH HeOOXOJMHMO INPHHHMATH
BO BHHMaHHe, UTO 334aCTYI0 OTCYTCTBYeT IepHoj CTaGuJbHOR pPaboTH
CHCTEMB! feras, H MEXKPEMOHTHBIH nepHoJ OGyAeT ONpefesIAThCS TeMIaMH
CHMIKEHHS] YHAeNbHOH NDOM3BOJUTENBLHOCTH CHCTeMbl B HeqoM (puc 114).

Ilpu yTouHeHHH Hayalna PeMOHTHOTO NEPHOAA CUCTEMDBI CKBAaXKHMH He-
06X0AMMO YYHTHIBaTH OOlLce KOJHUECTBO CKBAXHH, BpPeMsd, 3aTpayHBae-
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moe Ha HX 06paboTKy, cTeneHb BOCCTAHOBACHUS INPOHIBOAHTEALHOCTH OT-
HOCHTeJILHO MEPBOHAYA/BHON. DTO ONpelensieTcsi CnocOoGHOCTRIO KOJbMa-
THPYIOIIHUX COeNUHEHHH pacTBOPATHCA B BHIOPAHHOM peareHTe, THAPOAHHA-
MHMYECKHMH H TepMHYeCKHMH YCJIOBHAMH 06pabGoTkH, 3(QPeKTHBHOCTHIO

HCIoMR3yeMoro cnocoba u Ip.

OpHEeHTHPOBOYHO MeXPEMOHTHHI IepHoA NpPH SKCIVIYaTallHH BOJLO-
HOCHBIX INeCYaHLIX TOPH30HTOB C IKEJE30COACPIKAIHMH MOA3eMHBIMH BO-
JaMH TuApoKapOoHaTHO-KaJAbUHEBOrO THIA COCTABHT JJfi HMOYJbCHBIX
METOMIOB [0 OAHOIO rofa, A peareHTHBIX H KOMGHHHPOBAHBHIX METOAOB

ABa — 4eThIpe roaa.

OTr'JJABJIEHHE
Beepenue v . .
1. OcHoBHBIE aaKouonaTeanme H nonaaxo;mbie HopMaTMBHb'e ax'rm no He-
HONb3OBAHHIO IOASEMHBIX BOJ B HAPOAHOM XO03SHCTBE . . . . .

OCHOBHLIE 232aKOHOJAaTedbHble AKTH
ITon3akoHHBIE HOPMATHBHBIE AKTHI, pePYJTprIOHLHe OT}].eJIbHHe cmponm
BOJHBIX OTHOMUIEHUH’ .

2. O6mue BOIPOCH! HpoeKTKpOBaHKH BO,!IO(‘HaG}KeHKH ua no,u;semuux BOJI
Yeaosusa BuiGopa OJ51 MPOEKTHPOBAHHA HMOF3EMHEIX BOJ B KauecTse
HCTOYHHKA BOJOCHAOXKEHHA .

TuUR, COCTAB BOLO3aBCOPHEIX coopymennﬁ o6aacTs HpHMeHeHHﬁ u Ax
06[1);33 KOMITOHOBKE " " » 3 t X r ® ¥ v s ®
CragHyu HpoevTHDOBAHHA . . . . . . .
Hcxonusle AaHHBIE ANSA npoeKTHpOBaHHﬂ

HeoGxonumasa crenedp passenaﬂﬂocnl nonaeMHbrx BO,H Jmﬂ rlpoex‘mpo-
BaHHs Boao3abopoB . . . . %

[IpoekTHPOBAHHE peiepBa B 3a60pe B Tmojaua Bo,n;m no'rpe6memm

3. CoopyxeHus nas 3a6opa HOA3EMHBIX BOI . . .
Croco6rl 6ypeHHH B0J03a200DHLIX cxua}xna Koacrpy}m.uﬂ Oﬁm,ue

ITogBop u pacuer GHABTPOB . . . . . .
B. FHApOreoJorHyecKue paClIETI::I BO)IOBaﬁOprIX CKBAXKHH H IIaXTHB!
KOJIDALIEB . . . . . .

O6mne NOMOKEHUS . . . .

Pacuernl GeperoBhIX Bonosaﬁopon ) nonm—tax peK) .

PacueTt! BOHn03a60pOBR B apreauaHckHXx OGaccefimax (Heorpammeﬂﬂme

naacThl)

Pacuerst Bonoaaﬁopos B OI‘paHH‘IEHHIﬂX (3axpmrmx r[o.nysar(pbrrux)

BOROHOCHBIX niacrax . . . .

Tepuonugecky ReficThyronlue Bonosadcpm HOJISE‘VIH])I‘( BON

Ouenxa <«nianosolt» (o IVIOIMAAH DPACHPOCTPAaHEHHA) qmnbrpaxmom{oﬁ

AeONHOPOAHOCTH BOAOHOCHBIX NJIACTOB .

Yuer QUABTPAUHOHHOTO HECOBEPIIEHCTRA BOILOS&ﬁODHbIX CKBAYKHH 1

HaHHBIE . . . . . . . .
Croco6bl ocaoennﬂ cxsaxma . . ‘ " . . » . . .
[ITaxTHLIE KOJOLIHI . v v v v N . N . .

4 OHABTPH BOR0326GOPHBIX c1cna>xm{ * ’ i . . » ‘ . .
Tutbl B KOHCTPYKIHR (UABLTPOB . . . . . . . . .

X

KOJIONNEB . . . . . . .
Vyer q:;w;mpaunormom HeCOBep[ﬂeHCTBa TOBEPXHOCTHHIK  BOJOTOKOB
6, T'opiioHTAMLHLIE BOXO38060DH . . . . . .

OfaacTs NMpUMEHEHHSA FOpHSOHTaJILHBIX Bonoaaﬁopoa .
Korcrpykufir u cnocolsl  ycTpPoHCTBA TOPH3OHTAMBLHBIX Bonoaaﬁopoa
7. TuZporecJjiorHyeckHe M THAPABNUYSCKHE pDACUETH TOPHIOHTAJBHBIX BO-

H03a60POB M HX OOpAaTHHIX (DHABTPOB C e e e e
8 Jlyuesmie BomosaGopm . . . .

9 PacdueTbl NPOHIBOAHTEALHOCTH JY4YEBRIX BOX03a6G0ODOB ¢ =  « &
10 Kamra»X HCTOUHHKOB (PORHHKOB) « & 5 « <« = .«
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J1. McKycCTBEHHOE TMONOJHEHHE 3a[ACOB NOA3EMHEIX BOJ (I/IIIHB)

L .
Q6Gine NOJMOKEHHA . . . . «
OTKDBITHIE nthnanpauHonﬂme coopymemm . . . R . .
PexuM paGortnt GacceitHor . r e . x e .
OnpenencHre NPOU3BOIHTENLHOCTH Gaccennos . . v e e
3akpriThie HHOHALTPALHOHHDLIE COODYKEHHA . . e
Oueﬂga HpOHsBOJIHTeJIbHOCTH 3aKPLITEIX HHd)HJIprauHOHHb] coopy-
JKeHH . . . .
IIpoerTHpOBaHHE " pacqu Bonosaﬁopoa B cHcTeMax HCKYCCTBeHHor‘O
NONONHEHNS MOA3eMHBIX BOR . . . . . . . .

}2. KauecTBo BOAE . . .
3. 3oun camHTapyou oxpaﬂm BO}IOIBaﬁopOB no,uaeMme Bozl .
14, HacocHrle CcTaHIWH . . . .. . .
Knaccuopukalluss HaCOCHBIX " cTauuui .
BoponojbeMioe 0GOpYHOBaHHE Ha Bon03a6opax nomem{mx Bo.u
Hacocnt LB . . . . . . . . .
Hacocel ATH # HA . . . R
[

« & o

Topn3odTabHbIe ue}{'rpo6emﬁme Hacoch!
OnpeneneHre NPOHIBOAUTEALHOCTH H Tojfop HAcOCOB
HacocHple cTaguuy asaq 2abona BOABL H3 CRBAXKHH
HacocHble CT2HIIMH TODH3OHTANbHLIX H JAYUEBRIX Bonosa6opax 4 Kamn-

® 4 4 e ¢ a8 & ¥ a

.
. .
. D
. «
f .

Taxax HCTOUHHKOB . .
16. COopuble BOJOBOABE H EMKOCTH Ha BO}lOsaGOan noﬂse‘\iHHX Bo,u .
CxeMbl cOODHSBIX BOZOBOLOB . . . . . . . . .
Hanopusle cOopHBIE BOLOBOALI a . . . . . * .
Ca™oTeuntle cOOpHble BOJOBOIH z . « 5 e . .
Cudonunie cGoOpHBIE BOJCBOABL . . .+ & « o  + o «
C6opHile eMKOCTH . - . .. .. . .
16 OnpoGozanme BomosaGopos Habmonenne 3a paforost BonosaGopos H
PENHVOM [TON3EMHSIX BOX MPH SKCOAyATallHu . . . . . .
OnpoGopaHne BOJMO3AaXBATHAIX COODYIKEHHH . . . . . . v

Onpo6oBaHre BOZO3a6OPOB B LeJOM .

HaGaomerns sa paGoToli Bomo3aGopoB H pe,KﬂMOM nonaem{mx Bon

IpH  3KCNAyaTaluH .
17. CpaBHenue napHAHTOB H TeXHHKO-5KOHOMAYecKoe 0GocHOBaHHe BORO-
salopHBIX coopyxemult ., . . o e .. . .

Q8mHe NONOXKEHUA . . . . . . . .

Vecxonwnie YypaBHeHusg H BABHCEMOCTH | AR TeAHHUKO S5KOHOMHYECKOTro

pacueta BoJ03aBopoB NOA3EMHLIX BOJ .

OBocHopanye ONTHMAaJbHBIX CXeM 6eper03mx (Hﬂdmnmpaunommx) Bo-

R03a60poB  TOA3EeMHBIN BORK . .

BonosaGopel B YIAJEHHH OT nonep*mocmmx aono‘roxos " Bonoemon

{sojopasZenbubie  BoMO3aBOpPH) . . . .
18 KomnaexcHsle pacuersl BOR03abopo no;meMme BOJI . . . .

PacueTnl pexnMmoOB paloThl OXHHOUHBIX CKBaXUH .

PacueTr cucreM NOAsuH BOAB 0T cKBamud IlopGop = peryanOBaHBe

PERHMOB paboThl BOACTIOABEMHOTO OGOPYROBAHUSA . R
19 BoccTanoBlieHHe NPOM3BOGHTENLHOCTH BOA03800PHLIX CKBAIKHA x =

138
138
139
144
145
151

153

167
172
182
208
208
208
208
209
209
210
212

216
215
215
218
219
22t
222

223
223
225
226

229
229

232
237
242
248
247

264
260
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