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NPEJHCIOBHE

OxpaHa HCTOUHHKOB HNHTLBEBOIO BOlIOCHaﬁ}KeHHﬂ OT 3arpsisHeHusd
U HCTOILEHHs BCerfa SsBJsJACh akTyaJapHOH npoGieMoli. OgHako B
nocjejfHee BpeMsi, XapaKTepuayiolleecss 6ypHBIM pa3BHTHeM BCeX OT-
pacjeil NPOMBIIIJIEHHOCTH M CEJbCKOTO XO35IACTBA, OHA CTAHOBHTCS
elle 6oJjlee aKTyaJpHOH M BMecTe ¢ TeM ropasfio Gosee CIOXKHOH.
D10 00BACHAETCA KaK YBeJNHUEHHEM 4YMCJIA MOTEHUHAJbHBHIX HCTOY-
BHKOB 3arpfA3HeHHsi, Tak ¥ NOSBJEHHEM HOBLIX BHJOB 3arpsi3HHUTENeH,

Kax u3BecTHO, AN X03SHCTBEHHO-NMUTHLEBOIO BOAOCHAGKEHHS HC-
MOJIb3YIOTCA NOBEPXHOCTHHIE M TMOJ3EMHbIe BOALIL, IpHYeM NPHOPH-
TEeTHBIM HCTOYHHKOM HABJSIOTCS NOJA3eMHble BOXH, oOO6magaouye, MO
CPABHEHHIO C NOBepPXHOCTHHIMH, Dojiee BHICOKMM KaueCTBOM H CTa-
OHNBHOCTHIO. BMmecCTe ¢ T€M, MO CPaBHEHHIO C MOBEPXHOCTHHIMH, OXpa-
Ha NOA3eMHLIX BOJ OT 3arpssHeHusi npelcTaBiser coboi ropasmao
6oJiee CIOXKHYIO 3aJlauy, 4TO CBSI3aHO C HEOGXOJAHMOCTBIO HE CTOJBLKO
3apanee oGHApYXHTbh, CKOJbKO CBOeBPEMEHHO HpPeAyNnpelHUTh BO3MOXK-
HOCTh MOCTYNJIEHHs 3arps3HUTeNs B BOZOHOCHBIA mnact. B nporus-
HOM CcCJiyuae 3arpAa3HEHHe INOA3eMHBIX BOXA oéuapymnaae’rca ¢ 3a-
NOo31aHHEeM M JIMKBH/AlHsl er0 CTAaHOBHTCS [AeJOM CJOXHBIM, HOpO-
FOCTOSIIMM, 4 NOPOH H MNPOCTO HEBO3MOXHBIM. Ilo3ToMy oxpana
BON03260OPOB MOJA3eMHBIX BOJA JOJXKHA mNpelycMaTpuBaThb pPas3HOOG-
pasnble npodHJaKTHUeCKHe M JAPyrue 3allMTHBE MEePONPHATHS, B
yucje KOTOPHIX OpraHH3aunus 30H CaHUTAPHOH OXpaHH BOX03abo-
POB — BaXXHBIH, XOTSI H He €AHHCTBEHHHIH 3JIeMEHT.

ABToprl chemanu NONBITKY KOMIJIEKCHO PacCMOTPeTh BOIPOCH,
CBsi3aHHBIE C oxpaHoﬁ noA3eMHBIX BOX OT 3arpsi3HeHusd, U JaTb TUAO-
poreoJioruueckoe 06OCHOBaHHe BHIJEJEHHS] 30H CAHHTApHOH OXpaHH
BOJ03a60POB NOA3EMHBIX BOA. [IpH 3ToM yuTeHH GoJabliofi ONHT CO-
BETCKHX HCCJeloBaTteseli # 3apybexnble NyGJIHKAUHH TO AAHHOMY
BONPOCY, HCIOJb30BaHH HOBHEe TeopeThyeckHe pa3paboTku H Ha-
TypHBle HCCJIeJOBAHHA ABTOPOB.

Asropul BHpaxalor GaaropapHocts A. B. Edpemonoii, T. M. Ky-
aukosoit u B. H. JIpBoBO#A 3a momollbs, OKa3aHHYIO NpPH NOArOTOBKE
PYKOIIHCH K IleYaTH.

FnaBet 1—8, 9 u 11 namucanm A. E. Opapmosckofi, raasa 10—
H. H. Jlanmuaem 1 3. M. Xox1aToBbIM.



radABA L
OXPAHA NOJA3EMHbBIX BOA B CCCP

B nawe#i crpaHe mocie Beaukofr OKTaGpbCKOH coUHaNHCTHYE-
CKO#f PeBOJNIOLHH BCe NPHUPOAHbIe GOraTtCTsa, B TOM YHCJIE H BOAH,
6LilM HAUHOHAJH3UPOBaHb, TIpHHIKINB CONHMAJHMCTHYECKOrO OTHOIIe-
HuSt K NpHpoje Hauboaee mosHo orpaxersl B Koncruryunu CCCP,
npoBO3rJaacHBileli HeOOXOAMMOCTb TNPHHATHS Mep AJS OXpaHH H
HAay4HO O0GOCHOBAHHOrO -PAllHOHANBHOrO MUCMOJb30BaHHS ~3€MJH, ee
HeAp, BOAHHIX PecypcoB, PaCTHTEeJHHOrO M MKHUBOTHOrO MHpa, a Tak-
Xe Jas CoXpaHeHHs B YHCTOTe aTMoCepHoro BO3AYXa. Boamoxk-
HOCTh ocyllectierns B CCCP kpynHomacHITaGHBIX. MepONpHATHH,
HanpaB/ieHHBIX Ha OXpaHy OKpyxaiouleii cpelbl, OoCHOBaHa Ha -yCIle-
Xax Halel crpawbl B objactH 3xoHomuks. Hayunas cucrema pa-
UHOHANbHOTO TIPHPOAONONB3OBAHHSI NOCTOSAHHO COBEePUIEHCTBYeTCs H
BHEPAETCsT BO BCe OTPAcC/H HAaPOLHOrO XO3AHCTBA B COOTBETCTBHH
C NOCYZapCTBEHHBIMH MJIaHAMH 3KOHOMHYECKOro W COLHaJNbHOro pas-
BHTHS.

DddexTuBHOe HayuyHO OOOCCHOBAHHOE HCNOJb30OBaHHE -NPHPOAHBIX
pog B CCCP faas HYXJI HaceleHHt H HApPOAHOro Xo3s#cTBa, HX
OXpaHa OT 3arpsisHeHHsi, 3aCOPEHHS W HCTOLLEHHSE ONpPEeNeJeHbl CO-
BETCKMM BOJHBIM 3aKOHoAaTeabcTBOM. B «OCHOBax BOJHOrO -3aKo-
noaateapctBa Cowsza” CCP u cow3HBX pecnyGJHK», yTBEPXKAEHHBIX
BepxoBubiv Coserom CCCP 10 pexaGpa 1970 r., paHBI OCHOBHBIE
NONOXEeHHs: 1O peryJHPOBAHHIO BOAHBIX OTHOIIERHH, TIoCylapCTBeH-
HOMYy ynpaBleHHIO B 00JIaCTH HCMOJb30BAHHS H OXPaHH BOA, KOH-
TPOJI0 34 HX HCINOJb30OBAHHEM, ~-a ~ TakXe PACCMOTPEHH BONPOCH
OXpAHB BOL OT ~3arpA3HCHHA, 3aCOPEHHS H HCTOILEHHs, rocyaap-
CTBEHHOr0' yue€Ta M NNaHUPOBAHHS HCmoAb30BaHHA BOL. Hcnoabso-
BaHue JKIOGHX BOIHBIX OOBHEKTOB NpeaycMaTpHBAeTcs B NEPBYIO Oue-
peib AJS YAOBIETBOPEHHS] TNUTbeBHIX X OHTOBBIX HYXKJ HaceleHHA
H JIHIUb - 3aTeM Jnsi. APYTHX LUeJefl — jeueOHbIX, KYPOPTHBIX, 0370~
POBHTEJIBHBIX, CeJIbCKOXO351ACTBEHHBIX, TIPOMBIUIIEHHBIX, = HEpreTHue-
CKHX, TPaHCIOPTHHIX, PbI6OXO3SACTBEHHBIX W .JPYTHX TOCYyAapCTBEH-
HelX H OOllecTBeHHHX mnorpebHocTeil. HTo Kacaerca MOA3EMHBIX BOJ
NHTEEBOrO KAayecTBa, TO MX HCNOJb30BAHHE AJA HYXKJ, He CBA3AHHHX
C NMHUTbeBHIM M OHITOBHM BOJOCHAGXKeHHeM, KaK NpaBHio, He JONYy-
CKaeTcs.

B xaxfoli colosHOM peécnyOauKe AEACTBYIOT BOXHBie KOAGKCH, B
KOTOPHIX H3JOXEeHb IOPUAHUECKHe HOPMbI, HampaBJeHHple Ha paiHo-
HAJbHOE HCTONB30BAHNE H OXPaHY BOAHHIX PeCypcoOB.

- B coorsercteun ¢ Ilocranoeiennem LIK KITCC n Comera Mu-
Huctpos CCCP «O6 ycuieHHH OXPaHB TPHPOJHI “H YJIYYUIEHHH HC-
NONb30BAHUS TPHPONHBIX pecypcos» (mekabpb 1972 r.) onpepeneH
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MOPSILOK OCYLIECTBJIEHHS] OXPaHbl INOA3EMHBIX -BOJ OT 3arps3HeHHs
¥ UCTOLLUEHHSI MU KOHTPOJSA 3@ HX OXpaHo# Ha teppuropuu CCCP.

OxpaHoli NOJA3EMHHX BOJ 3aHHMAIOTCH NPEANDPHATHS, OPraHu3a-
HHH H YYDeXKJEHHS, AEATCNBHOCTb -KOTODHIX BJIHSET HA COCTOSIHHE
aTHX BOA. ['OCyNapCTBEHHBI KOHTPONL 32 WCHOJBL3OBAHHEM H _OXpa-
HO! TMOA3EMHBIX BOJ OCYILIECTBJISIETCS HCIOJHHTEJNLHBIMH H pacmo-
PSIAUTENbHBIME OpraHaMu COBeTOB HapOAHBIX AeNyTaTOB, -a TaKke
CIIELHAIBHO YNIOJIHOMOUEHHEIMH Ha 3TO TOCYAaPCTBEHHHMH OpraHa-
MH B nmopsijke, yCTaHaBJHBaEMoM 3akoHoxaTesnbcteoM CCCP. Kom-
TPOJb 32 OXPaHOH MNOA3EMHBIX -BOA OT MCTOLIGHHUS M 3arps3HeHHS
ocymiectBaseTcs MunncrepcrBom reosorun CCCP.

OxpaHa NOA3EMHBIX BOX— 3TO CHCTEMa Mep, HanpaBJeHHBIX Ha
NPEeLOTBpALIeHHE ¥ yCTPaHeHHE TNOCHE[ACTBHA 3arps3HEHHs M HCTO-
UEHHs BOA; NMPH 3TOM CTaBHUTCA lelb COXPAHHTh Takoe KayecTBO H
KOJUYECTBO BOA, KOTOPOe TO3BOJSET HCHOIb30OBATh HX B HAPOLHOM
xossifictBe. OcHOBHBIMH O00DBeKTaMH -OXDaHbl SBJSIOTCS 3KCIIyaTH-
pyeMbie BONOHOCHBIE TOPH3OHTHI M BOHO3a6OPH X03AACTBEHHO-IHTHE-
BOI'0 HA3HAYEHHUS.

Ilpn pelueHHH CJOXHBIX KOMIJIEKCHHIX Npo6jeM OXpaHbi IPHPO-
LBl BOSHHKaeT HeOGXONHMOCTh B Oll€HKe COCTOSIHHSI HPUPOIHOH CPeinl
H HCTOYHHKOB Haubosee onmacHoro BoO3jeficTsus Ha Hee. Jlasi oueHKH
COCTOSIHHUS Cpelbl HCHQEJb3YIOTCH HOpMB (cTaHXapTH) e€ Kauectsa
# AONYCTHMBIX BO3ICHCTBHI HA Hee.

KauectsBo BOAHBIX pecypcOB, HCHOOJAL3YEMBIX MIJs XO3sHCTBEHHO-
MHTHEBOTO BOAOCHAGXKEHMsl, ONpeNENAercss NOKas3aTeJlsIMH XHMHue-
CKOro M OaKTepHaJbHOrO COCTaBa, 4 TaKXe OpraHoJEnTHYeCKHX
cBoiicTs. Hopma 10nmycTHMBbIX BO3ACHCTBHA OleHHBAETCH NPENENbHO
nonyctumbiMu  Konmentpauusmu (I1JIK) BpemHbIX BemeCTB 3Ha-
YEHHs1 KOTOPHIX YCTAHABJIHBAIOTCS CAHHTAPHBIMH opranamu. 3a J1IK
NPUHUMAIOTCS MaKCHMajmbHble He HeHCTBYIOLIME Ha 340POBbE -Yeo-
BEKA KOHLEHTDALHM BEIIECTBA B BOJE, BbISIBJEHHbLIE TPH ~IKCIEPH-
MEHTAJIbHBIX HCC/IE[OBAHUSIX C YYeTOM BO3MOXKHBIX OTAAJeHHBIX - NO-
CHEACTBHA JJTHTEJIBHOTO BJHAHUA HOpMHpyeMblX BeulectB. Cniucok
TIIK yxe BraioyaeT okoso 1000 pasiuHuHbIX 'BEleCTB -— BO3MOXKHBIX
3arpasHuTeell BOAM, BXOASMHX B .COCTAB NPOMBIIUIEHHBIX H KOM-
MYHa/JBHBX CTOKOB, CeJIbCKOX03sHCTBEHHBIX sIAOXHMHKATOB H YA0G-
peHiiH, HecpTenponyKTOB 1 3HaueHust TIK B Hacrosimee BpeMs
SIBIAIOTCH  OCHOBHBIM — KDHTEPUEM, ~ ONpEAesiOMMM - JOMyCTHMOCTD
c6pOCOB TOTO HJH HHOTO KOJAHYECTBa CTOYHBIX BOL B 'BOLOEMH H B
BOJOHOCHbBIE TODH3OHTHI, HEOGXOAHMOCTH ycrpouc:TBa OYHCTHHX CO-
OpPYIKEHHH, NPOBeJeHHsi 3allUTHHIX -MepOnpuATHA B T. A

Bonbuioe 3snaueHne AJist -OXPaHb - [OA3EMHBIX BOA HMeer OXpaHa
TOBEPXHOCTHBIX BOJ, KOTOpbIe- IBASIOTCA. OAHHM H3 OCHOBHHX HCTOU-
HUKOB NHTAHHS BOJOHOCHBIX FOPH3OHTOB. «Hpasuna oxpaﬂbx “TIOBEpX-
HOCTHBIX BOJ OT 3arPsi3HEHHst CTOYHBIMH - BOJAMH» ' yTBEPKAEHb B
1974 r. MHHHCTEDCTBAMH 3[PaBOOXDAHEHHs, -MeJHOPAUHU H BOAHONO
xossiictBa, pbibHOro xodsiicrea CCCP. B 1982 r. [naBHbIM TocyAap-
CTBEHHB'M CAHWTAPHHIM BPauOM CCCP -6uijlo yTBepaeno -«Iloso-
XKeHue O NMOpsAKe NPOEKTHPOBAHMS M SKCIUIyaTallMd 30H CaHATapHOH
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OXpaHBl HCTOYHMKOB BOJZOCHabKEHMst H BOJONPOBOJOB XO35KCTBEHHO-
NHTHEBOrO HaszHayeHus» [24]; B KOTOpPOM AaHBl OCHOBHBlE NPHHIHIIB!
BHIIEJEHUS 30H CAHUTApPHOH OXpaHH B0X03a0OpPOB NOA3EMHBIX BOA
¥ onpejeseHsl CcAHUTApHO-3AINHTHHIE MEDPONPHATHA B MX Ipejenax.
BHUKM BOITEO Tocctpos CCCP pa3paGoTaHel peKOMeHAaUHH 0O
THAPOTEoJIOTHYECKHM pacuetaM JJs oOOCHOBAHHA pa3MepOB 30H ca-
HHTApPHOHA OXpaHbl BoA03a6opoB nox3emHuix Bop [13]. Opranusauus
30H canutapHo#l oxpann (3CO) Boao3a6opoB NOA3EMHBIX BOA Pe-
rnamentHposaHa takxke B CHull 2.04.02—84 <«BoaocnaGxenue.
Hapy:xHble ceTd W COOPYKEHHA».

Cienyer oTMeTHTb, 4YTO 3aKOHB 00 OpraHu3auuMd 30H CaHHTap-
HOM OXPaHBl NOA3EMHBIX HCTOYHHKOB BOLOCHAGXeHHs ObIIM NPHHSTHI
B pasHbIX cTpaHaX Juwb B 1930—40-e rr. Tekyllero CroJeTHs.
B CCCP nepsoe nojoxeHue 00 00a3aTesJbHOM INPOEKTHDPOBAHHH
3CO 6wuio yreepXxaeHo BcecotosHoli I'ocynapcTBeHHOH caHHTapHOH
wHcneknuein 3 1938 r., a uHcerpykuusa mo ycradHosieHnio 3CO —B
1956 r. B atux nokymentax B coctaBe 3CO mpemycMmaTpuBasuCh
ABa Mosica: MNepBblil — M0SIC CTPOTOTO peXHMa, BTOPOM — mosic orpa-
HuyeHui. Pasmeps! Broporo mosica He OblIM peryiaMeHTHPOBaHBL.

B 1950-—60-¢ rr. BonpoCs MeTOAMKH OCOCHOBaHHsA pa3MepoB Nos-
cos 3CO mnom3eMHHX HMCTOYHHKOB BOJOCHAOXeHHA paccMarphBasuch
B paborax H. ®@. [yasesa, A. C. beauuxoro, E. B. Cantbikosa,
B. W. Banagumupckoro, a 3a pyGexom —B pabGorax . Uoka,
P. Tpoguua u Ap. Cpenu coBpeMeHHBIX 3apyGexHBIX HCCJIEN0BaTe-
feii, saHMMaomuxca npoGaeMaMu [HAPOreonorHYeckora 060cHOBA-
nust rpaunn 3CO, ciepyer Hassath Jlx. Bpaymca, X. Beiirennua,
X. dkciepa, B. Jlesuca, C. @Pocrepa, I'. Pupa u ap. Cyaa no
My6nuKalUMsAM STHX aBTOPOB, B PAa3NMYHbIX CTpaHax elle He BhIpa-
Goram oOmHMi NOAXOA KAaK K uucay Buaeasiemnx B cocrase 3CO
fl0siCoB (ABa /M TPH), TAK M K MX Ha3HAUCHHIO, IIPHHIHNIAM BhIe-
JIEHHST B METOLAM ONpejesieHHs Pa3MepoB.

B CCCP BonpochH HCIOJNL30BAHHS TEOPHH (HIBTPallMH A/A pas-
pabOTKM aHAJNTHYECKHX METOAOB pacyeTa BTODOro Inosca 3CO
Brepbie HauGosee- nosno paccmorpenl E. JI. MuHkuHbIM B pabo-
Te «[HAPOTeQNOrHIeCKHE pACYETH AAs BEIAENEHWS 30H CaHHTapHOH
OXpaHbl BOJ03a60POB IMOA3EMHBIX BOf». [lpu 3TOM ObinH MIpeano-
®eHol MeTomnl pacuera 3CO mia caydaes ¢uabTpauu# K OAHHOU-
HoMy BoA03abopy, HABYM paBHOAEGHTHLIM B3aHMOJEHCTBYIOUHM, JH-
HeiiHoMy BOZ03a6Opy B HEOrpAHHICHHOM BOZOHOCHOM TODH30HTe HJIH
BGIH3H pPeKH NPH HANpPaBJCHHH €CTECTBEHHOrO INOTOKA TNOA3EMHbLIX
BOJ K peKe WJH OT Hee.

[Npumensiomuecs A/1a pacyera TpanHi NOSCOB 3CO anaautH-
YeCKHe 3aBHCHMOCTH, CBSI3bLIBAIOIME BpPEMsi JBHXKEHHS K BOA03a60-
py ¥acTun BOAH OT TOUEK C 3afaHHLIMH KOOPAHHATAaMH, HCMOALSY-
I0Tcsi H NS pemieHust JAPYrHX npobaeM, CBA3AHHBIX C H3YUCHHEM
[ABUIKEHHS NOA3eMHBIX BOJ, HalmpHMep AJs MpOrHO3a KauecTsa BOAH
B Boio3afopax, 000CHOBAHHA 3aILHTHI Bon03abopoB OT 3arps3HeHHA
u 1. 0. [losroMy Ha Ppa3BHTHE METOLHKH aHAJHTHUECKHX DACUETOB
3CO npuMeHHTEJIbHO K PasHOOOPasHbIM THAPOreCJOrHuecKHM Yeao-
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BusM GoJiblioe BJuAHHE okasaau paborw [1, 3, 5, 11, 12] u np.

Hcnoap3ysn pe3ynbTaTel YKA3aHHBIX Bblle HCCAeNOBAHMH, a Tak-
xe coOcTBeHHBlE HOBble HpopaboTk, B pekoMeHpamusix [13] u B
rnasax 9 u 10 Hacrosimtedi KHHUrH aBTOpPH NpeRCTABHIM aHaJHTHYe-
CKHEe M ApYyrie MeTOJsl pacueTa TIPaHHL BTOPOTO ¥ TPEThEro MOSICOB
3CO ans HauGojiee pPacHpOCTDAHEHHMX PACYETHBIX CXeM (HIbTPa-
UHH TPHMEHHTENbHO K 0006wWwenHoll (npsmoyrosbHOH) (opMe mo-
mwaas 3CO # cocraBisIOIHX ee NOsACOB.

FJJABA 2.
OUEHKA KAYECTBA NOA3EMHBIX BOJA,
UCNOJIb3YEMbBIX IJid BOOOCHAB)KEHHUSA

MHOroyHC/ICHHBIMH  HAG/IIONEHHSIMH  H  HCCJAELOBAHHUSMHM JaBHO
yCTaHOBJI€HA DOJb NHTLeBOH BOAH B PAacHpoCTpPaHeHHH HH(GpEKUHOH-
HHIX KHIUGYHHX (Xosepa, GpiowHON TH(], Au3eHTepHs), KHINEYHBIX
BHDPYCHBIX (MHGEKUHOHHHIH TENaTUT, aJeHOBHPYCHHe 3a6oJMeBaHus,
NOJHOMHENNT) M HPYrux 3a60aenanm« Boabllloe BAHSHHE Ha opra-
HH3M Ye/OBeKa OKa3blBaeT TakXKe XHMHYECKHH COCTaB BOAH —— CO-
JIEBOH H MHKpO3JeMeHTHHH. HekoTopble KOMNMOHEHTH faXe B MajblX
KOJIHUECTBAX YXyAWIAIOT 'BKYC W 3anax BOAH, @ B GOAbIIHX — MOLYT
OkasbiBaTb BpeAHOe AeHCTBHe Ha 3ao0poBbe. B cBsism ¢ 3tumM pas-
paboTaHBl T'MTHEHHYECKHE HOPMAaTHBBL KaueCTBA BOJB, HCIOJIbL3YEMOH
DJisi X03AHCTBEHHO-NTHTHEBOrO BOAOCHAGXKEHH .

Ilna onpenenennst HOPM Ge3BPERHOCTH BOALI 10 €€ XHMHUYECKOMY
COCTaBy IMPOBOAATCA CcMNEUHANbHEE HCCIeAOBAaHHS, -3aKJII0UAIOMHECS
B CaHUTaPHO-TOKCHKOJOTHYECKHX 3KCIEPHMEHTaX Ha Jaa60opaTopHBIX
KHBOTHBIX. BpifiBlienHas 0pH 3TOM omacHas [03a TOro HJH HHOTrO
BellleCcTBa, BhipaxKeHHas B MHJJHrpaMMax Ha 1 Kr maccsl JKHBOTHOTO,
3aTeM TNepeCYHTHIBAETCS Ha MpelesbHO AONYCTHMYIO KOHUEHTpalHIo
(ITIK), BelpaxeHHYI0 B MHJJHrpaMMax BelecTBa B 1 aAM3 BOAHL
[lpu 3ToM yCnOBHO HCXOIASIT M3 CPefHMX MOKa3areJell Maccs yeso-
Beka (60 Xr) u cyTouHOro notpe6ieHns Boas (3 JI)

Ilepeuiit B EBpome cranmapr xauecTBa nHTbeBOH BOABL ObLA pas-
pa6oran B CCCP 8 1937 r. CrangapTusauns KaueCTBa NHTheROH
BOABl — OAHO H3 BAaXHEAWHX NPOPUNIAKTHYECKHX MEpONpHATHH CO-
BETCKOrO 3/paBOOXpaHEHHs, KOTOpOe HAWuIo oTpaxende B «OCHORax
sakonopareiberBa Cowosa CCP u ColosHbix pecny6auk O 34paBo-
oxpaHeHHn» (1969 r.).

B X03sHCTBEHHO-NHTHEBOM M NPOMHIUJIEHHOM BOJLOCHAOMEHHH HC-
NOMb3YIOTCA MpecHble (cyXoil ocratok Ao 1 r/aM®) m cosonoBaThbe
(I—5 r/am?) noasemHble BOAHL.

Ilnsi mpoH3BOACTBEHHOrO BOAOCHAGKeHUS HPHMEHCHHG_ NpecHBIX
MON3eMHBIX BOJI AOTYCKaeTcsi C paspellleHHs OPraHOB 1O Peryjampo-
BAHHUIO HCHO/Ib30BAHHA H OXpaHe BOA TOJNbKO B pafoHax, riae OTCyT-
CTBYIOT HEOOXOAHMbIe NOBEPXHOCTHBE BOAHble HMCTOUHHKH H HMEIOT-
Cs AOCTaTOUHbIE 3amachl MOA3EMHHX BOA MHTbEBOTO Kauyectsa. Tpe-
6OBanHs K KayecTBy MOA3EMHHEIX BOA [Js NPOH3BOACTBEHHOTO BOJO-
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cHal<eHHs YCTAHABJIHBAIOTCA BOAONOTPeONSIOMIKMH HJAH  NPOEKT-
HHIMH OPraHM3auusMi JJIsi KaXA0ro KOHKPETHOro.cjiydyas C YYeToM
crennduueckix 0COBEHHOCTell NpUMeHEHHS BOA TIO JAHHOMY HasHa-
YEHHUIO.

B X03SHCTEEHHO-HTbEBOM BOAOCHAGMKEHHH HCIOJIb3YIOTCH TOJb-
KO MpecHble MOA3eMHble BOAB, HO B OTAEJBHHIX CjayyasX IO -COMIa-
COBAHHIO C OPraHaMu CaHHTAPHO-3MUAEMHOJOTHUECKOH CayxObl KO-
NycKaeTcss MCHNOJb30BaHHE IMOA3EMHBIX BOJ C MHHepanusanHeil 10
1,6 r/aM3. -TpeGoBanuss K KauecTBy IHTbeBOH NOA3EMHOH BOAH, MO-
IaBaEMOIl NEHTPANU30BAHHLIMH X03AHCTBEHHO-THTHEBHIMH CHCTEMAMH
BOJOCHAG:KeHHsA, a TaKke HCNOAb3yeMOH OJXHOBPEMEHHO AJA I[HTbe-
BHIX, XO3HCTBEHHBIX, TeXHMYECKHX H KOMMYHaJbHO-OBITOBHIX Heleq,
PEerJIaMEeHTHPYIOTCSL POCyAapcTBeHHbiM crangaprom ['OCT 2874—382
«Bona nutbemasn. urnennueckwe TpeGOBaHHA M KOHTPOJbL 3a Kaue-
CTBOMD>.

B cayuae HecoOTBETCTBHsi KauecTBa NOA3eMHOH BoAnl TpeboBa-
Husim 3toro ['OCTa pgosxkHbl OHTb INpPOBEAEHBl MEPONPHATHA IO
yAyulleHHI0 ee KadectBa (ymsryeHhe, obeaxejesupaiue, obessapa-
KuBaHue, obecdrTopuBanne u ap.) cordacuo CHull 2.04.02—84.

KauectBo BOAB X038UCTBEHHO-NUTHLEBOTO HA3HAYEHHHA  JOJIKHO
VIOBJETBOPATh THIHEHHYECKHM HOpPMaM, NpelycMaTpHBaiomuM Geso-
NMAacHOCTh BOAK B 3INHAeMHYECKOM OTHOQUIEHHH, 6eaBpe11Hocrb XUMHU-
YecKOro cocraBa H -GraronpHATHHlE OPraHOJENTHYECKHe CBOHCTBA.
COOTBETCTBEHHO -3TOMY T'OCYAapPCTBEHHBIM CTaHAApPTOM yCTaHOBJECHH
moKaszaTequ KayecTBa BOAB: 1) MukpoGuojoruueckue; 2) comepxa-
HHS TOKCHUYECKHX XHMHUECKHX BeILeCTB; 3) OpraHoJIenTHYECKHe.

Beszonacsas B 3MMIeMHUECKOM OTHOIUEHHM BOAA He [OJXKHaA CO-
JepxaTh GonesneTBopHbix Gaktepuii u BHPYcoB. OOLIYHO HCIOMB-
SYIOTCS KOCBeHHBIe MUKPOGHONOTHYECKHEe NOKasaTe/H - 6e3BPeIHOCTH
BOABL, XapaKTepu3yWllue CTelleHb 0OLlero 3arpsisHeHHs BOAbI MH-
KPOOPrasM3MaMH H COJepXKaHHe MHKPOOPraHusMOB TDYIINBl KHILed-
Hoft mamouku. O6llee MHCIO™ MHKpoopraHuamoB B 1 am® Hepa3Gas-
JieHHOH BoAbl He AOMXHO npesnillats 100, a uyHCaO CAHWTApHO-NIO-
KA3aTeJbHBIX MHKPOOPraHM3MOB TpYNNbB  KHMIIEUHOHA — MNaJoOuKH He
ZOMXKHO npeBblmaTh Tpex B 1 AM® Boabi (xoan-unaexc <3). Coot-
BETCTBEHHO 3TOMY 0ObeM BOAb, B KOTOPOM OOHapyxeH OIHH MH-
KPOOPraHH3M TIpPYIIb KHIIEYHOH IAJ0uKH, ROJIKEH ObiTh He MeHee
300 cm® (koan-THTp He Menee 300). B oraenbHbx Ciayuasx, KOTJa
HMeIOTCH OnaceHHs B OTHolneHuH OaKTepHasJbHOrO 3arpsi3HeHus MOA-
3eMHBIX BOJ, KPOME YKA3aHHBIX KOCBEHHBIX MHKPOOHOJNOTHYECKHX
flokazaTesell, NOMOJTHHTENbHO ONPENESIT COAepIKaHHE 60./1e3HETBOD-
Hblx 6axTepuii, KHUIEUHBIX BHPYCOB, AHIL relTbMHHTOB. TogcuueckHe
XHMHY€CKHe Bel(eCTBA H BelecTBa, YXyAIlaioulye OpraHOJeNTHYE-
cKMe cBoilcTBa (3amax, NpHBKYC, LUBETHOCTb), BCTpedarores B IpH-
POAHBLIX NMOJA3EMHBIX BOJAX, HO, KpOMe TOro, MOTYT MOABUTLCA B Boje
upn 06pabo1ke ee peareHTaMi HJIM MNOCTYNHTH B BOJOHOCHBIl TOPH-
30HT B Pe3yJbprTaTe 3drpsAsHeHHs CTOUHBIMH BOAaMH H OTXOLAMH.

JlonycTrMble KOHUEHTpau## (B Mr/aM3)  TOKCHYECKHX XHMHYE-

CKHX BEIIECTB, MPEHMYIEeCTBEHHO BCTpEYAIOHXCA B NpHPOAHHIX BO-
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lax uau pobGaBisgeMblX K BOJe B mpouecce ee 00paboTKH, HE NOJXK-
HBl MpeBHIaTh HOPMATHBOB, " coAepxamuxcs B [OCT-2874—82 u
NPUBENEHHBIX HUXKE:

AmoMunnii ocrateunnit (AB+) 05 Crponnuit (Sr2t) 7,0
Bepunauit (Be?t) 0,0002 ®rop (F-)

Mounu6aen {Mo?t) 0,25 I u1I* 1,5
Muuwesk (As?T; AsSt) 0,05 481 1,2
Hutpatu (mo Nos™) 45,0 v 0,7
[MonuakpHaaMux ocratousdt 2,0

Cauney (Pb?+) 0,03

Cenen (Sef+) 0,001

* IV — knumaTHgeckue pafouml.

YKasaHHBI{l AMANA30H COAePXKaHus (ropa B BOAE NPUHAT B CBA3H
c TeM, YTo H3OBITOYHOE COJEpXKAHHE 3TOIO 3JIeMEHTa B BOAE BHI3H-
BaeT 3a6onesaﬂne tmooposom, a HellOCTaTO‘IHoe——KapPIeCOM 3yGoB.
B 3aBUCMMOCTH - OT KJIMMAaTHYeCKHX "YCJIOBHH, ONpeleNsiom#X KOJH-
YecTBO MOTPeGsieMOH BOAB, ONTHMAa/bHAs [JSi ‘3A0POBbS KOHMEH<
Tpauus ¢gropa cocrasaser or 0,7 5o 1,5 MI‘/ILM3

PannoakTuBHble BemecTBa:B NUTbEBOH BOJE HOPMHPYIOTCH B CO-
OTBeTCTBHH C HODMaMH pajHauuoHHON Gezondcuocrn (HPB—76). Hdo-
NyCTUMBble KOHUEHTpauuu (B Mr/nM3) XHMHYECKHX BellecTB, BJIHSIO-
IHX Ha OpraHoJieNTHYECKHe CBOHCTBA BOAB, TaKXKe HE JOJIKHBI Mpe-
Beiiath HopmatuBos I'OCT 2874—82 npnsenem{m‘( HUXKeE:

Cyxo# ocraTtok® 1,0 Mep,b (Cu'“') 1
Xnopuau (Cl-) 350 Uuak (Zn2t) 5
Cynbpatn (SO,2%-) 500 Ionadocdhars O0CTaTOYHHE
Keneso (Fe?r, Felt) 03 (PO$-) 3,5
Mapraney (Mn?t) 0,1 O6uan KeCTKOCTh

7
i Bonoponunit nokasatets pH  6—9
MIpumeuar na BeaHUHHa CyXoro ocrarka InpuBzleHa B rpamMMax Ha KyGHYeCKH{ Jie-
ouMerp, OGL’LaS{ KECTKOCTh — B MHAJAHrpaMMaXx-3KBHBARHTAX Ha xy6uqecxui’{ Bel{HMeTD.
B orpenbHbix cayyasx Ans  BOJONPOBOAOB, MOAaiOIHX BoAy - 6e3
crefuaJbHOR oﬁpaﬁonm O COrJIaCOBAHMIO C OpraHaMu CaHHTAap-
HO-3TIHAEMHOJIOTHYECKOR CayKOH  ROMyCKaeTCs —yBelHUYEHHe . cojiep-
Kalus  cyXoro octarka - jo . 1,5 r/mmd, obiieft XeCTKOCTH - 10
10 mr-akB/nM3, xene3a — po ‘1 MK‘/,IIMS H mapraima — a0 0,5 Mr/nM“‘
Kpowme cozepkannsi ykasaHHbIX BLIlle XHMAUECKHX BEIIECTB 0bs-
3aTeILHOMY " ONpeflesleHHIO TNPH OleHKe KauecTBa . HOA3eMHBIX “BOX
MOAJeXaT MOKA3aTeNH OPraHojIenTHYECKHX CBoHcTB, TpeGoBaHusi K
3THM TOKa3aTenaM cnenyxonme sanax npi -20°C "M -npu nOAOrpe-
Bamiu Boas fo0° 60°C He Gonee uem 2 Gamna; npuskyc npd 20°C
He Gosee yeM 2 Oanna; pmerHocTh He Golee uem 20 rpamycoB; MyT-
HOCTBL He GoJjiee uem 1,5 MI‘/LLM3
B orpenpubix Clyyasx NO COMIACOBAHHIO C-OPLaHAMH CAHHTApHO-
3THIEMHOJOTHYECKOH CaIyKOB nonycxaeTcx _yBEeTHYEHHE LBETHOCTH
BOJB! A0 35° ¥ MYTHOCTH. (B MaBOAKOBHIH nepnon) 10 2 Mr/aM®.
B pafionax, Te uMeeTCs ONACHOCTb “3arpA3HeHHs NOJA3EMHBIX - BOJ,
NONOIHHTENBHO ONPENENAIOT . CoAepKAHHe ~CeHPHIECKHX XHMHYe-
CKMX BELLeCTB, XapaKTePHBIX IHJf TeXHOJOIMYeCKHX H_CTOYHBIX .BOX
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NPOMEIIVIEHHBIX TNPEANpHATHI, a TAKXKE BCILECTB, BXOAAIMIHX B €O-
CTaB 3arps3HCHHHIX MOBEPXHOCTHHIX H XO35HCTBEHHO-GLITOBBIX CTOY-
HBHIX BOJ (CEIbCKOXO3fHCTBEHHbIE YAOGDEHHs, SAOXHMHKATH H T. IL).
Konuenrpauus B BOJe XHMHYECKHX BCIIECTB, He YKa3aHHBIX BHILIC,
He ao/KHb npesbimnath 11K, yTBepxkaeHnnix MHHHCTEpCTBOM 3Apa-
BooxpaHennss CCCP ans Boab BOAOEMOB XO3SHCTBEHHO-HHTHEBOIO
H KyJbTYpPHO-GBITOBOrO BOJLOMNOJb30BAHHS [0 OPraHOJeNTHYECKHM
M CaHHTapHO-TOKCHKOJIOTHYECKHM INpH3HAKaM, a TakXe HOpM pa-
AunanuonHol Gesonacnoctu HPB—T76.

IIpn onpeacsennn 3nauenn#t [11K passnHyHble nNpH3HAKH Bpel-
HOro JeHCTBHS XHMHUECKHX BEILECTB (TOKCHUHOCTb, BJHAHHE Ha Op-
raHoJenTHYeCKHe CBOHCTBA BOJAbB, H3MEHEHHe CAHHTAapHOro pexuMa
BOAHBIX OGBEKTOB) YUUTHIBAIOTCH B KOMILIeKce, NpH 3TOM HOPMHUPO-
BaHHe BefleTCs NO JHMHTHPYIOLleMY NPH3HAKY BPEIHOCTH.

B 3aBHCHMOCTH OT TOKCHYHOCTH, KYMYJSTHBHOCTH, CHOCOGHOCTH
BLI3BIBATh oTAajeBHbie 3QderTs] M JHMHTHPYWOIEro NOKasaTens
BPeIHOCTH BHIJAEJNECHB! KJACCHI OMNACHOCTH BEHm(eCTBA AJs UeJoBexa:
1) upessbluafiHo onacHble, 2) BHICOKOONACHble; 3) onacHne; 4) yme-
peHHo onacHbie. KJjacchl ONAacHOCTH BeleCTB YYHTHIBAIOTCA IPU THA-
POXHMHUECKHX HCCJHeOBaHHsX MJfA BbHIGOpa COeNHHCHHH-WHAHKATO-
POB 3arps3HEHHS BOJbI; KJAaCChl ONAaCHOCTH ONpEAGIAIOT TaKxke oOde-
PelHOCTh H3yyeHHs COJePXKaHHA TeX WM HHBIX BelleCTB NPH aHa-
JHU3aX, TPOBOJMUMBIX JJifi H3yUeHHs CTeleHH 3arPA3HEHHOCTH BOZbL.
IMepeyens ITJK yrsepxpaerca IaBHBIM TOCYAapDCTBEHHBIM CaHH-
tapusiM Bpadom CCCP,

[Toxkaszatenr OBYB (opuenTupoBounsiii GezomacHuii ypoBeHb BO3-
DeACTBHS BellecTB B BOJE) INpeiacTaBasiecT coGoli BpeMeHHBIH Trurue-
HHYECKHH HOPMAaTHB, OrPaHHUMBAIONMN CoJep:KaHHe BPeAHLIX Be-
eCTB B BOAEe ¢ HeJbl OOeCrneueHHs OGe3onacHHX YCJA0OBHE BOJO-
nonp3osahusd, OBYB npuMensierca Ha craiusx HCObITAHHA Malo-
H3yyeHHHIX (B TrHrHEHHYECKOM OTHOLIEHHHM) HOBHIX BeLUecTB H TeX-
HoJloTHYeCKuX mnponeccoB. - OH  yrBepxaaercs Ha cpox He OoJee
Tpex ser. IIpH BHelpeHHH HOBOrO BelECTBAa B TEXHOJOTHYCCKHE
mpolecchl HOCJAe COOTBETCTBYIOUIEr0 THIHEHHYECKOro 060CHOBaHHSA
OBYB nosxen 6uith 3amened Ha I1JIK. Cpemn 34 3snauennii OBYB
MOXKHO YKasaTh [OKasaTeiau JJas TpuxsaopaTuaena (0,06 mr/am3,
2-it xaacc), xacpodopma (0,06 mr/am3®, 2-ii xjacc), yeTHPExXxJo-
pucroro yraepopa (0,006 mr/am®, 1-i xnacc) u 1,1-auxnopatuieHa
(0,0006 mr/am3, 1-i xaacc).

Ilpu obHapyxkennn B BOJe HECKOJIbKMX XHMHUYECKHX BeIeCTB MNep-
BOrO-BTOPOT'O KJ4aCCOB C OJHHAKOBBIM JIHMHTHDYIOUIHM NPH3HAKOM
BPeIHOCTH . (CaHHTAPHO-TOKCHKOJOTHUECKHH,  OpraHo/IenTHUeCKHH)
cymMMma OTHOWIeHHI 0CHAapyXeHHHX KoHUeHTpaunil B Boje k ux [1K
He gosxkHa 6niTh Gonee 1.

Kak 6no ormeueno suime, TOCT 2874—82 pacnpoctpansercs
Ha MHTbEBYIO BOAY, NMOJaBacMyI0 HEHTPaNH30BaHHBIMH XO3iHCTBEHHO-
MHTLEBHIMKH CHCTEMaMH BOJOCHalxeRHs M Bojosabopamu. [lpu Je-
LIEHTPAJH30BaHHOM BOJAOCHAGXKEHHH 3a CHeT MOJA3GMHBIX BOA, €O-
riacHo CaHHTapHbIM NPaBHJAM MO YCTPOHCTBY H COJAEPKAHHIO KO-
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JADJUeB 1 Kantameil DOMHHKOB, HCNIONB3YEMBIX MJAA JeleHTPasH3o-
BaHHOTO XO037HCTBEHHO-NHTHEBOTO  BOJOCHAOXKEHHS, YTBepXKIEHHBIM
MunncrepcrBom 3apaBooxpaHeHus CCCP, sona B konoauax u Kan-
Ta¥Xax AOMKHa OblTh Npo3paunoir (He Meree 30 cm mo mpudry),
GecupeTHOl (He Gomee 30°), Ges mpuBkyca M 3amaxa (mpm 20°C
He Gonee Tpex 06annoB), cOfepXaHHe HHTPATOB He MNOJIKHO npeBm-
wath 45 Mr/am®, a CcOHepXaHHe KHIIeUHbIX Mamouek B 1 am® He
Ro/KHO OHTH Oonee uem 10 (KOMu-THTD He MeéHee 100). Ilokasa-
TeseM MOCTYIIeHHs B BOAY 3arpfA3HEHHH MOXKeT CIYXHTb TaKXKe
yBeJHUeHHe COJAEepPXKaHHA B BOJe XJODHIOB, aMMHaKa, HHTPHTOB H
NOBbILIEHHE OKHC/IAEMOCTH.

B Bonmozabopax cuCTeM HCKYCCTBEHHOIO NONOJHeHHs 3amMacos MNMOJ-
3eMHbIX BOJA KauyeCTBO BOAH 3aBHCHT OT COCTaBa M CBOHCTB «CHIPOH»
BOAB HCTOYHHKA MOMOJHEHHS M <«eCTeCTBeHHOH» mNojx3eMHoll “BOAH
3KCIIYaTHPYEeMOro BOJIOHOCHOrO ropu3oHTa. IIpeinoXKeHust TO HOP-
MHUPOBAHHIO KauyeCTBa BOJb MCTOYHHKA NONOJHeHHS AaHH B pabo-
Te [26].

B OTHenbHOCTH «Cblpasi» BOAA M «eCTeCTBeHHas» NOJA3eMHasA BOJAa
o cOocTaBy M cBoMcTBAM MoryT oTaHuatbesi or Tpeboanui I'OCT
2874—82, Ho npu o6a3aTenbHOM YCJIOBHH, 4YTO IIOC/e HX NOJHONO
HJIH YaCTHYHOro CMelieHHS B BOMOHOCHOM IIacTe H B0OJA03260DPHOM
COOPYKEHHH, a TakmKe B pe3yjbTaTe NPOLECCOB (PHIHKO-XHMHUECKOro
B3aHMOJCHCTBHS «CHIPOi» BOLB C NOA3eMHBIMH BOAaMH H NOPOJAMH
9KCIYaTHPYEMOro BOJOHOCHOTO TOPH30HTa oTOHpaemas Anas NOAayH
notpebureno BoAia npuofpeTaeT KauecTBa, OTBeualolllHe 3THM Tpe-
GosanusiM., Ecin 3T0ro He NMPOHCXOMHT, TO HEOOXOQHMO NPOBECTH CO-
OTBETCTBYIOIYIO OUHMCTKY <«CHIpOfi» BOAB A0 NOJAud e¢ Ha HHPHIb-
TPALHKIO WJIH NOCTELYIONIYI0 OUUCTKY CMeIlaHHOH BOAB! NOCJ€ OTKAYKH
ee M3 BoAo3abopa nepex nopayeil moTpeduTeo.

Ha craausix NOHCKOB, IpefBapHTeNbHOH H JeTaJbHOH pa3BefoK
npobbl NOA3EMHBIX BOA AJsI H3YYEHHsT HMX KayectBa OTOHDAlOT H3
pa3BejOYHbIX M JKCIAYaTallHOHHBIX CKBaXKHH NPH TNpPOBeJeHHH OT-
Kauek, HaOJIOAeHHAX 3a PeXHMOM THOA3EMHHX BOJ HaMeyeHHOIo
K HCTIONb30BAHHIO H  CMEXHbIX € HHM BOJOHOCHBIX T'ODH30HTOB.
[Ipo6ur oT6mpatoTca TakkKe M3 BCeX BOAHBIX OOGBEKTOB, HaXOAs-
Iinxcs B 30He BJHSIHHUS BOZ03abopa, — HCTOUHHKOB, IOBEPXHOCT-
HbIX BOAOTOKOB H BOJLOEMOB,. [PeHaXKHbIX COOpPYXKeHHH, FOPHHIX . BHI-
paboTOK, WIAXTHOrO BOAQOTAUBA U T. N. MIHTepBadnl H MeTons 0T6Opa
npof BOABI, UX YHCJAO, a TaKKe KOJHYEeCTBO H BHAb aHa/IH30B ycTa-
HaBJIHBAIOTCA B 3aBUCHMOCTH OT THJPOreOJOTHYECKHX, THAPOXHMHYE-
CKHX M CaHUTapHBIX YCJOBHH yd4acTKa € yueTOM Ha3HayeHHA NOJ3EM-
Heix Boj B coorBerctBun ¢ [TOCT 24481—80 u 2874—82.

Cieayer TaKXe DYKOBOACTBOBAaTbCHA -yTBepPXKACHHBIMH Munucrep-
creom reonorud CCCP BpemeHHbIMM MeTORHYECKHMH YKa3aHHsiMH
M0 TPOBeLEHHI0 XUMUKO-aHaJHTHYECKHX HCCAENOBaHUA NpPH NOHCKAaxX
H pa3BelKe MOA3EMHBIX BOJ XO03AHCTBEHHO-MHTHEBOTO HasHaueHus [6].

Ecan B ToA3eMHBIX BOjax OTMeyeHa NOBbIIEHHAs KOHIEHTpalHs
Kenesa, TO HpH BhOope MeTOma obe3Kene3sHBaHHs BOAbl IIPH aHa-
au3ax ciaefyer obpaTuth = BHHMaHHe Ha CaelyiOUlHe TNOKa3aTenu:
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coiepxanue xeiesa (obuiero, ¥ B TOM 4YHCJe .ABYXBAaJEHTHOIO),
CEpPOBOAOPOAAa M CBOOGOMHOH  YIVIEKHCJOTH, 3HayeHHs -pH, mesou-
HOCTH M NepMaHranartHoli okuciasemoctd. Jlns o6ocHoBamust BrGOpa
MeTola YAaJNEHHS W3 BOAB MapraHila CyLleCTBeHHOe 3Hauyedne HMeIoT
coflepKaHue -Mapramua, cyibdartos, Gukap6onaTos u pH.

Tipu npoexrupoBaHHM BOR03aGOPOB NOA3EMHBIX BOA HeQOGXOAMMO
He TOJIbKO ODHEHTHPOBATHCS. Ha NOKa3aTesJd KayecTBa BOAH, Ofpe-
He/eHHble Ha yuaCTKe BOAO3a6opa B NEPHOA H3bICKAHHA, HO H HMeETh
NPOrHO3 BO3MOXHOI'O H3MeHEHHd KayecTBa BOABI BO ‘BpeMeHH, Tak
KaK B yCJOBHAX ~JKCIyaTallWH Boao3abopa Hepelako Hab/aiofaercs
yXyAilleHHe COcTaBa OTOHpaeMoil BOAH. ITo HeOGxoAuMO AJs paiio-
HOB 'C_HEOJAHOPOAHBIM XMMHYECKHM COCTaBOM NOA3EMHHIX BOA H A
pafioHOB, T1e HX 3arps3HeHHe HauGojee BepOSITHO (MHTEHCHBHO “HC-
noJb3yeMbie T'ycTo3aceieHHble IPOMBIIJIEHHbIE H CeNbCKOXO3AHCTBEH-
Hbie Tepputopun). IIpOrHO3 H3MEHEHHs! KaduecTBa BOAbI BO BPeMeHH
Heo6X0muM /51 OTpEfeNeHus PamHOHAJIBHONO PeXHMa IKCIIyaTalHH
H cpoka jelicTBEs Bomo3alopa, a TakxKe pasMepoB 3CH CaHHTapHOM
OXPaHHl.

Han6onee 3nauutenpnas no Maciitabam HHQUAbTPAUHsi 3arps3-
HEHHBIX BOJ MOKeT NDOHCXOAHMTb Ha NPOMBHILJIEHHBIX NJOIAaJKax, H3
IJIaMO- M XBOCTOXDPAHWJHIL, HAKOMHTENEeH M HMCHapuTedeil CTOYHBIX
BOJ, ‘Ha TIOJIAX OpOLIeHHus H (JHABTpPaALHH.

Vxynulenne KadyecTBa MOJ3EMHBIX - BOL MOXeT ObITb CBA3aHO C
NpHBJIeueHHEeM HEeKOHAHIHOHHBIX MJIHM 3arps3HeHHbIX NOA3EMHHIX B0OX
U3 yHaNeHHHIX Y4acTKOB IKCIJIyaTHPyeMOro MJacra, c JIOATArHBa-
HHEM BbICOKOMHHEPANU3OBAHHBIX INOA3EMHBIX BOJA K BOR03a60py H3
Gonee rayGoKux uacTel -Tjlacra, ¢ NPHUBJEYEHHEM "BOJ H3 BOLOTOKOB
H BONOEMOB, 3arpsi3HEHHBIX NPOMBIUIJICHHBIMH, X038HCTBEeHHO-0BITO-
BLIMH H CeJIbCKOXO3fACTBEHHBIMH CTOKAMH, HIH C #HGUIAbTPanHel
3drpsi3HEHHBIX CTOUHBIX M aTMOCQepHHX BOA € gacTPOeHHBIX 1pO-
MbIIUJEHHHIX M TODOACKHX TeppuTopHi H T. A. B oraempHbnix cay-
YyafX BO3MONKHO 3arps3HeHse BOLCHOCHOrO TOPH30HTA yepes -HeHcC-
NpaBHbEe BOAO3aGOpHBIE, Pa3Be[OYHLIE, Ta30BbIC, HedTsHblE CKBa-
KHUHB H ADYTHe TOpHbe BHIpabOTKH.

KOHTPOJb 33 KauecTBOM NON3EMHHIX BOJ Ha MNeHCTBYIOLIMX BOXO-
3abopax OCYLIECTBJsIeTCS - yiPeXKJCHHSMH W  OPTaHH3aUHAMH, -B BE-
JeHHH KOTOPHX HaXOAfTCA UEHTPAlH30BAHHBIE CHCTEMbl XO3AHCTBEH-
HO-IHTLEBOPO ‘BOAOCHAGXKEHHsT M BOZONPOBOJLI, HCIOJb3YyeMble ORHO-
BPEMEHHO AJs XO03ANCTBEHHO-MHTbEBHIX M TeXHHYECKHX neéneft.

IIpo6n BOAb AJsl aHa/nH3a OTOHpalOTCA TOc/e. HACOCOB HePBOro
nogbeMa Iepen MOCTyIJieHHeM -BOAbI B CeTh, @ TaKXKe B pacmpeae:
finTenpHOR  ceTH. : Meroan Zot6opa  1poG ~ peraaMeHTHpOBaHLI
TOCT 24481-—80. Tlepeuens -mokasaTened KawecTsa BOAHl “NpH Ja-
5015a'l\opHo-npona'Bogc"[BeHHdM KOHTpoOJIE ?;COCTaBJ_IﬁeTCﬂ € y4YeroM
MeCTHBIX W CAHHTapHHIX YCHOBHH H° COTJIAcOBBIBAETCS . C OpraHamyu
CaHHTapPHO-3THAEMHONOrHYECKOA cayx6u, KoHTpons “u HabnoneHus
3a KaueCTBOM HON3EMHHIX BOA Ha BOJ03afopax BHINOJHSIOTCHA, KPOME
TOro, OpraHH3anuaMu MHHHCTePCTBA EOJIOTHH H MunucrepcTea BOA-
HOro X03HCTBA M METHOPALHHU.
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KauecTBO NOA3EMHBIX BOA SIBAAETCH BaXXKHblM KPHTepPHEM MHDH BH-
6ope HCTOuHHKA BOJOCHaGKeHHs. -TpeGoBaHHS K NOA3EMHBIM BOLAM
KaK K HCTOYHHMKY BOAOCHaOXeHMA H NHTHeBOH BOJAE HEOJMHAKOBHI,
TdK K3aK HeKOTOpLIC IIOKa3aTeJjJH COCTaBa H Ka‘leCTBa ]'IO}ISe\'IHbIX BO,II
MOTYT ObITh _YAYUIIEHH C TOMOLIbIO BOJIOOYHCTKH. - B cooTBeTcTBHH
¢ TOCT 276184 «HcTouHHKH ueHrpanmosaHHom "X035fCTBEHHO-
MHTHEBOTO BOAOCHAGXKeHHs. MrHeHHYECKHe, PeXHHYeCKHE Tpe6oBaHus
¥ npasujaa BHGOpa» NPHIOZHOCTb norrsemnbrx BOI A xosﬂﬁcrsenﬂo-
MUTEBOr0 BOJOCHAGXKEHHS ycTaHaBAKHBaeTcs Ha OCHOBE CAHHTAapHOH
OIEHKH YCIOBHHA HX (OPMHPOBaHHS H 3a/EéraHAs, OUEHKH KauecTpa
H KOJWHYECTBAa MOA3EMHBIX - BOA, CaHHTapHOH OUEHKH MeCTa pasMe-
uieHusi BOX03aGOPHBIX COOpPy»KeHHu#l, IPOrHO3a - CAHHTaPHOTO ~COCTOA-
Hist 3THX BOA. COCTAaB NOA3EMHBIX. BOJ, HMCNO/Nb3yeMHX B KauecrTBe
HCTOYHHKA XO3AfCTBEHHO-MHTLEBOrO BOAOCHAGXKeHUS, - No/KeH €O0T-
BeTCTBOBATb TpeGoBaHHAM, yKa3aHHHM B Taba.-1; KpoMe TOTO, Cyxoif
OCTaTOK Jo/KeH OblTh He Oomee 1 rjam® (no comacosanmo ‘c opra-
HaM# - CAHWTaPHO-3MHUICMHOJIOTHYECKON CIYXKOBl . AOMycKaeTcs
1,5 r/am®); KOHUeHTpaHuWH XJOPHAOB H cyiavdaTos—He Goxee 350
i 500 Mr/nv[3 COOTBeTCTBEHHO, - .00Ilasi JKeCTKOCTb . He Gonee
7 Mr- axs/nm (no corsnacoBaHul0 ¢ OpraHaMH CaHHT3PHO-3MHAEMUO-
JIOTHYECKOH cnymﬁbx JomycKaeTes 10 wmr-3kB/AM®);  <KOHUEHTpaUHH
XHMMHUYEeCKHX BellecTB (Kpome yKasaHHblx B Tabn. 1) He .-JOJIXKHBI
npesstiiate [IAK st BOEbl X03dfCTBEeHHO-NHTHEBOTO H KYJbTYPHO-
6LITOBOrG BOAONOJb30BalikA, a Takxke Hopm HPB.

B 3aBHCcHMOCTH OT KauecTBa BOAH H TpebGyemoft creneHu obpa-
60TkH Iaa JoBeAeHHa ee Ao mNokaszatesneil- TOCT 2874—82 noxsem-
Hble BOJbI, INPHIOAHBE [JISi HCNOJB3OBAHHA B KayecTse HCTOYHHKA
XO3AHCTBEeHHO-NHTHEBOr0 BOXOCHAOMKEHHS, PasiiesieHs Ha TPU Kjacca.
KauecTBo BOA NepBOro KJaCca NO BCEM 1I0Ka3aTeasM YAOBJIETBO-
pser tpe6osanusimy T'OCTa.  Boim BTOporo kiacca DO OTAETBHEIM
MoKa3aTesiM HMEIOT ‘OTKJIOHeHHs OT TpeGoBamMA.. DT OTKTOHeHHS
MOryT ObiTe yCTPAaHEHBI, a3PHPOBAHHEM,: ananpoaaHneM -obe3sapa-
KupanueM. K aromy e KaacCy OTHOCATCS BOAH C CE30HHBIMU "KOJIe-
GaHisIMH BEJHYHHBI CYXOrO_ OCTaTK3d H MHKpOﬁHOJIOFquCKHX ToKa-
saTeseli B npezenax HopMarHsop 1OCT-2874—82; . 'B  rocaenem

Ta6nruna l
Iloxa3aTeH Ka4yecTsa MOA3EMHHX BOA HCTO4HHKA BOROCHAGHEHHH

CojepxaHne XHMHYECKHX Qxucase- _ j4ucro Gak-
Kaace . Uger- Be.LecTB, m‘/m&‘ uoCTh mep- [tepult rpy¥-
KauecTsa Myzdoets, | B2 - M@uranay- | NB KHIeu-
BOZABI Mr/pa? rDARYS ‘nan, HWX najio-
’ Fe Mn H;S F mrOg/aM® | sex B 1 amd
epauifi 1,5 20 0,3 10,1 — |0,7—1,5 2 3
Bropoi 1,5 20 10 1 3 0,7—1,5 5 100
Tpetuit 10 50 20 2 10 5 15 1000

{IlpuMevganus. BenuiuHa BOAODUAMOrG NOKasaTens pH !L'm B¢eX KaaccoB noCTosHMa
1 cocrasasetr 6-9. Conep)xaane $TOpa .aNA HOA TepBory H BTODGTO ~ KAAccOB H3MEHNETCH OT
0,7 no 1,5 B 3aBHCUMOCTH OT RAHMAaTHUYECKUX YCAOBHil pafioita.
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ciayuyae Tpebyercs mnpoduiIaktHyeckoe obessapaxupaHue. Ilpu He-
N0/Mb30BAHHH BOJ TPEThEro KJjacca HEOOXOAHMO [oBeleHHe HX Kadye-
ctBa ao tpebosanuii I'OCTa Mmerogamu 06paGoTKy, HPeAyCMOTpeH-
HHIMU JJIS BOJ BTOPOTO Kjaacca C NpHMeHeHHeM pPAAa JONOJHHTENb-
HbIX — QUABTPOBaHHe C MpPefBAPUTEJNbHBIM OTCTaHBAHHEM, HCIOJb-
30BaHHe pPeareHToB ¥ AD.

Bce Bopbl, CBOHCTBAa KOTOPBIX He IIO3BOJAIOT OTHECTH HX K TpeM
YKa3aHHbIM KJjaccaMm (HallpHMep, COJIOHOBaThble, COJieHble BOJbl, BOABI
C BBHICOKMM COJiepxanueM (pTopa #u T. 1.), MOLYyT OBITH HCHOJB30-
BaHBl 110 COMVIACOBAHHMIO € OPraHaMM CaHHTapHO-3NMKHIAEMHOJOrHYeCKOR
CyXOH NpH HaJHYHH MeToA0B OGPaGOTKH, HaJeXHOCTh KOTOPHIX
HNOoATBEPXKAeHA ClNelHaJbHBIMH TeXHOJNOrHYeCKHMH H THIMMEeHHYECKUMH
HecsiefosaHusMu, Ilpn m3yuyeHun xagectBa NOA3GMHBIX BOJ AJA BH-
6opa HCTOYHHKA LEHTPANH30BAHHONO XO03AHCTBEHHO-NUTHEBOI'O BOJO-
cHaGXeHHst NPoGH BOABLI OTGHpAlOT W3 TOPH30HTA, HameUYeHHOro K
SKCTIJYaTalHy, a TaKMkKe H3 BOJAOHOCHBIX TODHU3OHTOB M TNOBEPXHOCT-
HBIX BOJ, HMeEOUIAX THAPaBIHYECKYD CBS3b € 3KCIIYATHPYEMbIM
FOPH30HTOM.

B coorsercteun ¢ I'OCT 2761-—84 nas oueHKH KayeCTBa BOJH
B MecTe NpeAnosaraeMoro BOA03a0opa AOMKHBI ObITh NpeACTaBJeHBI
aHaausbl Tpob, oT6UpaeMbIXx exeMecayHo He MeHee 4eM 32 MOCJAe/HHe
TPH TOfa; TPU STOM <CTABHTCHA Heib— IOJYYHThL MNpPEACTaBJeHHE O
CTENeHH YCTOMYMBOCTH COCTaBa MOA3EMHBIX BOJ KAaK KDPHTEPHH H30-
JNMPOBAHHOCTH H 3aIHIIEHHOCTH BOJAOHOCHOTO TOPH30HTA OT 3arpfs-
HeHusi. OT6oOp, XpaHeHHe, TPAHCIOPTHPOBKY MNPOG BOABI H IMpOBe-
JeHHA XHMHYeCKMX aHaJH30B CJeflyeT OCYUIeCTBJAATbL COIJIACHO Tpe-
Gopanusam coorsercrayomux I'OCTos. Koutponb pesynabTatoB aHa-
JIH30B XHMHYECKOro COCTaBa NOJA3EMHBIX BOJ DEKOMEHAYeTCs MPOBO-
OHTH B cOOTBeTCTBHM C¢ HMHCTpykiuMed mo BHYTPHI1260pPaTOPHOMY KOH-
TPOMIO KayeCTBAa XHMMUYeCKHX AaHaJH30B BOMH, BHNOJHAEMBIX Jabo-
patopHsaMu cucTeMbl Munucrepersa reosorun CCCP.

Bbi6Op BOXOHOCHOTO TOPH3O0HTA, YYaCTKa pAaCHOJOXKeHHT M I[po-
eKT BOJA03a60pa ~ Ansi LEHTPAaNH30BAHHOTO XO035HCTBEHHO-NHTHEBOIO
BOJOCHAGXKeHUsT AOMXKHBI GbiTh COMVIACOBaHH C IeOJIOTHYECKHMH Opra-
HH3aUMAMM, OPraHaMH TOCyJAapCTBEHHOro CaHHTapHOro Hal30pa,opra-
HaMH 1O PeryJHpOBaHHIO U OXPaHe BOJA, 3eM.IENMO/Ib30BATENAMH, 2
TaKKe ¢ OPraHAMH H YYPEXKIAEHHAMH CAHWTAPHO-3THIEMHONOTHYECKOH
cayx6si Munncrepersa 3npasooxpanenus CCCP u cowosubix pec-
ny6aux. .

Jlns obecnedeHHs HAJISXKHOCTH KauecTBa IHTbEBOH BOABI, NORa-
BaeMOll BOAOMPOBOAAMH HaCeleHulo, HeoOXOAMMO He TONbKO YAOB-
JIeTBOpAIOllee CTAHAAPTY KayecTBO NOA3EMHBIX BON, HO H HalexHoe
CAHHTAaPHO-TeXHHYECKOe COCTOSHHe BCell CHCTeMbl BOJOCHAGKEHHA.
B cpA3H ¢ STHM ONpeje/ieHHbe CAaHHTapHble TPeOOBaHUA NpELDbsBIA-
10TCH K yeTpoiictBy Bojonposoda (cm. rii. 6). Jns BOMLOHPOBOAHBIX
COOpYXKEeHHH yCTaHaBAHBAIOTCH 30HB CaHHTAPHON OXPaHbBI (oM. raa-
Bl 8 n'9), a And BOAOBOAOB CAHHTAPHO-3aLIUTHHE TOAOCHL. CocraB
oT6HpaeMblx BOA03a0OPOM INOA3EMHBIX BOL MOXET 3aBHCETb OT BE
JUYHHB BOAOOTGOpA — C yBesinueHHeM MOCJeHero K Boao3abopy nox-
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TATHBAIOTCH MOJA3€MHBlEe BOAb H3 0oJee yHgaJeHHBIX YYacTKOB BOMO-
HOCHOTO TOPH30HTA, H3 BHIUE- H HHXKeJeXalUX BOACHOCHBIX FOpH-
30HTOB W ApPYTd#X HCTOYHHKOB NHTAHHA. B cBA3W ¢ 3THM Xxapakrepu-
CTHKa KauecTBa IMOJ3eMHBIX BOJA JOJKHa OGHTb yBf3aHA ¢ BeJHYHHOH
3KCILTyaTAllHOHHBIX 3amacoB NOA3eMHBIX BOJA, - NPHHUHUIME NOACYeTa
KOTOphiX yctaHoBieHn B <«Knaccuuxanuu 3KCHIyaTanHoHHBIX 3a-
nacos W MPOTHO3HBIX PECYpPCOB MOA3EMHBIX -BOA», YTBEPXKAeHHOH Io-
cranosienvem Cosera Munucrpos CCCP or 25 despanas 1983 r.

B T'OCT 2761—84 ormeuexo, yTo NpH BHI6OpE MCTOUHHKA LEH-
TPa/iH30BaHHOIO  XO3AHCTBEHHO-NIHTHLEBOTO BOMOCHAOXKeHHs -BO3MOXK-
HOCTh MCHO/Ib30BAHUS TPHFOAHBIX MJIf. NHUTHEBOTO BOAOCHAGKEHHs
nogseMHbIX BOJ paccMaTpuBaeTCi M TpPH HEAOCTATOYHLIX HX 3ama-
cax. DTa PEeKOMEHIAUHA HMeeT UeJbl0 NOJHYIO MOOHJIH3alHIO HaH-
6osiee HameXHbIX B CAHHTapDHOM OTHOLIGHHH BOJHBIX pecypcoB. Boc-
noJHeHHe Ae(HUHTA BOAB OCYWIECTBJAETCS 32 CYeT MeHe€ HANEXKHHIX
B CAHHTapHOM OTHOLIEHWM BOAOHMCTOYHHKOB. Ilo nmpu3Haky canuTap-
HOH HafeXHOCTH NCTOYHHKH BOJOCHAOXKEHHS MNPHHATO pacnoJaraThb
B CJeAyiollleM NOpPsfKe: MeXNJacToBble HaNopHble BOAB, MeXNJa-
CTOBble Ge3HamOpHbie BOABI, F'PYHTOBHE BOABI, MOAPYCJOBBIE NOA3EM-
Hbl€ BOJbI, TPYHTOBbLIE BOAB B YCJOBHSIX HCKYCCTBEHHOTU NMOMONHEHHS,
NOBEePXHOCTHBIE BOJBL.

TJIABA 3.

COCTAB NOJA3EMHDBIX BOJ,
ACIMOJIb3YEMBIX ILJIS1 BONOCHABXEHHUS

MOJ3EMHDBIE BOAbI B IPUPOAHBIX YCIIOBUAX
A NPH 3KCIJIYATAL UK BOJO3AE0POB

[na BopocHa6:KeHHSl HCIOJb3YIOTCH FPYHTOBHE MJIM CPaBHHTEJHHO
Herny6oKO 3aJseraionine HANOPHBIE BOJBI, B KOTOpHIX TpH paboTe BOJO-
3abopa NMbE3OMETPHYECKHH YpOBEHb MOXET GHITb CHHXEH A0 TAYGHH
150—200 M, 4To omnpefensieTCsi TeXHHKO-3KOHOMHYECKHMH BO3MOXHO-
CTAIMH BOJAONOJBEMHBIX HAaCOCOB.

IlpecHbie nmoa3eMHBle BONB CKOHHEHTPHPOBAHBI IJIaBHHIM 00pa3oM
B BEepXHEH YacTH 3eMHOll KOpHl B 30He aKTHBHOrO BoAoOoGMeHa Ha riy-
6unax mo 600 M, pefKo rayGxe; HUKe, B 30He 3aMeMJIEHHOrO NMOA3EM-
HOTO CTOKa, pacrnojiaraioTcsi BOAL NOBHILIEHHON MHHepaJH3aLHA.

Mecmpomneum NpeCHHIX MOA3EMHbIX BOJA, BCTPEYAIOLIHXCH B pas-
HOOOpa3HBX THNAaX T'€OJIOTHYECKHX CTPYKTYP, OTJIHYAIOTCH HCTOUHHKA-
MH (GOpDMHDOBAHHS HX 3KCIIyaTallHOHHHIX 3aMacos.

Ha ¢opmupoBaHHe XMMHYECKOro cOCTaBa NPECHHIX MOA3EMHBIX BOJ,
HMEOLHX COBpEMeHHbIe, OOLIYHO He CJHIIKOM yAajieHHEe 06/1acTH NH-
TaHud, BAMSIOT MHOTHe NPHPOAHHE cl)aKTopbx OCHOBHBIM H3 - KOTOPBIX
ABJseTCSH (PH3HKO-XHMHUECKOe B3aHMOAEHCTBHE BOABI C BMEUAIOUIHMH
MopofiaMu Pa3HOOGpPa3HOro cocTaBa M CTPYKTYPHI NIPH IBHMKEHHH BOAM
OT ob/iacTell MHTAHHA K yYacTKaM Da3rpy3KH HJIH TOTPYXKEHHS BONO-
HOCHOro ropH3oHTa. BoJsbioe BAMAHHE TaKXKe OKa3biBaeT COCTaB BOJAH,
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nocrynamoumel B BOAOHOCHbBIH FOPH3OHT H3 PA3JHYHBIX HCTOYHKKOB NH-
TaHHUs, 3a CYeT MPOCayuBaHHA aTMOCEpHBIX OCalAKOB, Pa3rpysKH riay-
GorosaseraloWUX NOA3EMHBIX BOJ, NMepeTeKaHus M3 JAPYrHX BOJOHOC-
HbIX TODH3OHTOB dYepe3 caabonpoHHL@eMhle CJIOH H JHTONOTHYECKHE
OKHa, NPHBJICYEHHA DEYHOICc CTOKAa, OPOCHTENbHBIX BOA U Ap. Hampm-
Mep, Ha yuacTKe GeperoBoro Boj03abopa C HCKYyCCTBEHHHIM IONOJIHE-
HHMeM 3a[jacoB KauecTBO or6Hpaemoli BoAbl (opMHPYeTCA NOK BJHA-
HHEeM CMellleHHSl MOA3EMHBIX BOJ, NMOCTYNAIOIHX CO CTOPOHBI PeYyHBIX
Teppac, U3 peKH M H3 HHPHILTpamHOHHoro GaccefiHa, a TakXxe C yua-
ctHeM (PH3HKO-XHMHUECKOro H OHOXHMHYECKOro B3aUMOAEHCTBHS 3THX
BoJA C GHABTPYIOUleH CPeloH — aJJOBHAJbHRIMH H KODEHHHIMH OT-
JIOKEHHAMH, KOJbMaTHpyloumiefi naeHxkoii Ha aue Gacceitma. Xumuuye-
CKH#i COCTaB H MHHepaJH3alusi TPYHTOBBIX BOJ, KpOMe TOro, 3aBHCAT
0T KJMMaTHYeCKHX ycJIOBHH, XapakTepa NOYBeHHOrO NMOKDPOBA M pacTH-
TeJpHOCTH, penbeda, IYCTOTH W Bpe3saHHOCTH ruzaporpatuueckoll cety.

PasHooOpasue rHAPOreoJOTHUECKHX H TIPUPOJNHBIX YCJIOBHA Onpefe-
AseT WHPOKHH AHATIA30H U3MEHEHHS XHMMHUUECKOTO COCTaBa MOJA3EMHBIX
BOJ MO NJOUaf#d ¥ No TJayGHHE BOAOHOCHOrO FODH30HTA, MO3TOMY NPH
M3BICKaHHSIX M pa3BejKe MOA3EMHBIX BOJ AJS BOJOCHaOXKeHHs BCerja
NPOBOAHTCS AeTalbHOe H3yueHHe THMAPOreOXHMHYeCKHX YCJIOBHHA H CO-
cTaBa 3THX BOX.

Iaxe B clra6oMHHEpasJH30BaHHBIX MOA3eMHBIX BOAAX OTAEAbHBIX
palfoHOB OTMeuaercsl BBICOKOE COJePXKaHHe HEKOTOPHIX-HOPMHDYeMBIX
XMMHUYECKHX JEMEHTOB ~— Kese3a, ¢ropa, GepHJINS, CelleHa, CTPOH-
HHS.

B coctaBe MPHPOAHBIX NPECHEIX [IOJ3€MHBIX BOA B 3aBHCHMOCTH OT
COllePIKAHHUS BHIENSIOT MAKPOKOMIOHEHTH (KOHUEHTPAUHKSA OT eAHHHL
10 COTEH MHJIJIMIPaMMOB Ha KyOHueCKuit euHMeTp) H MHKDOKOMIIOHEH-
Tol (KOHUEHTpauHs OyeHb Majia M pesfko coctarasger 1—5 mr/am3).

K MAaKpOKOMIIOHEHTaM, OTHOCHTebHOE COepXKaHUue KOTOPHIX Ompe-
JeJser THAPOXHMHUECKHH THI MOA3EMHBIX BOJA, OTHOCATCH XJOPHAH,
cynbdarsl, GukapGonatel, HaTpuf, MarHui, KaJbuHH, KaJdAH, a K MH-
KpPOKOMIIOHeHTaM — OpoM, #ion, ¢rop, Gop, JUTHH, CTPOHUHE, Menb,
panuii, ypau. Kpome TOro, B 3aMeTHBIX KOJHYECTBAX MOFYT COAEPKATH-
Ci B MPHPOAHBIX TOA3eMHBIX Bogax wmosel H*, NO3~, NO;—, HiSiO4,
Fe2+, Fe¥+, Mn2+, cyabduninie coenuenns, H,S u HS—, opranngeckue
BElIeCTBA, rashl, MEKPOOpPraHu3aMbl (6akTepHH, MPoCTEHmNE, BOAOPOC-
A, rpubbl, BUPYCH, akTHHOMALRTH). IIpn npaBHIbHON KOHCTPYKIHH H
SKCIUIyaTai(d¥ CKBAXKHH B3BeIICHHBE BElIECTBA, KDOME MHKDOODPraHH3-
MOB, B TOA3eMHBIX BOAAX OOHIYHO OTCYTICTBYIOT. Penkn#t ciydah oG-
HapyXeHus B-BOJL03a6OPHBIX CKBAXKHHAX CHCTEMBI [ODOJCKOro BOJO-
cHabxeHus acOECTOBBIX BOJIOKOH, CONEPXKAIIUXCA B COCTaBe TPEUIMHO-
BaTHIX 11aJe030HCKHX H NAOKeMOpPHHCKHX BOJOBMEMIAIOLINX MOPOA (T,
Hew-Ixepc, CHIA) ykasniBaer Ha HeoOXOAHMOCTb JeTa/IbHOrO H3Y-
YeHys BeIECTBEHHOrO COCTaBa NOA3EMHBIX ‘BOJ, HHOrJa jaxe ¢ MOMO-
HibI0 3JIEKTPOHHOTO MHKDOCKOIA.

IMpuponHble aHOMaNHK KadyecTBa MOA3EMHBIX BOJ OTMeEHalOTCH B
pafionaX, Tie MOA3EMHEE BOJb 3ajieraloT B OTJNOXKeHHsX, oforauies-
HLX -HEKOTOPHIMH HEOpDraHHYeCKHMH (PTYTh, Me/b, Keje30o, CBHHeL,
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IMHK, XJOPUAB! KaAus H HaTpPusi) W OpraHudecKuMH (yrons, Topd) Be-
LEeCTBAMHU. YXyalIeHUE Ka4yeCTsa MOA3EMHBIX BOA HaOMI0/laeTCs TaKkKe
fa IPUOPeXKHBIX Y4aCTKaxX PedHBIX NOJUH,TAe NOCTOSHHOE HIH TepHO-
AMuecKoe NHTaHHe MNOA3EMHBIX -BOJ - obecneudBaercss PedHOll BOJOH,
UMelolllell TIOBBINICHHble MHHEPATH3aLHI0 H IKECTKOCTh. [1OBHIIEHHYIO
MUHEepaJH3aLHI0 HMEIT TaKxke NMoJ3eMHble BOJbI, KOHTaKTUDPYIOIHE C
COJEHBIMH MOPCKHMH -BOJAMH, A TakxkKe IPYHTOBHE BOAH B apUIHBIX
M monyapufHbIX o0jactax, TAe HCNapeHHe npeobGiajaer HajJ OCajgKa-
MH, ¥ B JPYTuX pafoHax.

ITonyyenHas npu HM3BICKAHHAX [O AAHHBIM ONBITHHIX OTKaueK Xa-
PaKTepHCTHKa COCTaBa NOA3EMHBIX BOJ B HOcielyiomleM TpH paGoTe
BoJ03a60pa MoXKeT H3MEHUTLCHA. B nepByxo ouepeab 3TO CBA3aHO C Ya-
cro Habmoaaolefics FHAPOXHMHYECKOH HCOJLHOpOlIHOCTb}O BOJIOHOCHO-
O rOpH30HTA U ¢ HOATATHBAHMEM NPH AJMTENbHON 3KCHAYyaTalHH MO/~
3eMHBIX BOJ M3 OoJiee y/JaNeHHBIX y4aCTKOB BOJOHOCHOIO TOPU30HTA, Ile
BOZa-uMeeT HHO# cocTaB. Bosblllylo poab HrpaioT TaKxke BOBNEYeHHE
AOTOJHATENIbHBIX HCTOYHHKOB NHTaHHA B BHAe QHIbTPALMH H3 NOBepX-
HOCTHBIX BOJOTOKOB M BOJOEMOB, yCHJeHHe MHQHUAbTPauUM atMocdep-
HBIX OCa/IKOB H Ap., IPH 3TOM MOIYT HOCTyNnath GoJslee MHHEpAJH30OBaH-
Hble BOJbHl M3 HHKeJeXalluX BOJOHOCHBIX TODH30HTOB, 3arpsisHeHHBIE
MOBEPXHOCTHBIE BOJbI, COJIEHble MOPCKHE BOJBI U T. I.

Tlonnxenue ypoBHS TPYHTOBHIX BOJ Ha_y4acTKe BOL03aG0Opa H3Me-
HET OKHCJIHTEbHO-BOCCTAHOBHTENbHYIO oécmsosxy B_OCYWIEHHOH da-
CTH BOJOHOCHOTO FOPH30HTA; 3TO MOXeT NPHUBECTH, B YaCTHOCTH, K yBe:
JMYEHHIO B BOJe KOHNEHTPAUMH CyabdaToB Kenesa, KajbLHA H Mar-
HHs BC/IEACTBHe OKHCJIEHHSA CojepiKallerocs B MOPOLAX TOHKOAMCIEPC-
HOTO MUPHTA, KaK 3TO NPOM30IIJIO Ha Bojo3abope r. duckexe B Hunep-
JlaHjax.

Ha 3artopdoBanubix ¥ 3a60JM0YEHHBIX yYaCTKaX BMeCTe -C TOHHXKE-
HHEeM YPOBHSI I'PYHTOBHX BOJ NPOUCXOJAHT PAa3JNOXKEHHEe OPraHHYECKOro
BellecTBa B MOpPOJAax, UTO CHOCOGCTBYET YBeJUYEHHIO COLEpKaHUA B
BOJle a30TCONEpPMANIMAX BeLeCTB ¥ »Keje3a, BBIHOCHMOIG H3 MNopoJ B
pesyabraTte o0orailleHHs BOJAbI OpraHHyeckuMu BemecTBaMu u CO,. Tak,
Ha OJIHOM M3 NMpHpedHbIXx Boj03aGopoB B AonnHe p. CeBepckuil Iloaeu
3a BpeMs 3KCHJyaTayHH Boj03a00pa KONMUECTBO Xeje3a YBeNHIuIoCh
¢ 0,2 1o 5—8 mr/aM3. 3/ecb HCHOJb3YIOTCA NMOA3EMHBIE Bozm TpemuHo-
BaThIX MEJIOB, 3aJieTaloliuX NOJ aMNIOBHATbHOI _ToJuleH, CAOKEHHOM
(cuu3y BBer) ME/IKO3@PHHCTHIMY _* IECKAMH, - CyNeCAMH i “HIHCTHIMH
CYrJIMHKAMH, COAEPXaIMUMA A0 10%, a Ha BaTopfpoBaHmﬂx y4acTKaX—
no 40% opraHMYECKHX BEIECTB.

IToBblilIeHHe MHHEPATH3aLNN OTOHPaeMblX B0[03a60POM NOA3EMHHIX
BOA B pesy/bTaTe NOHMXKEHHS -yPOBHf . MPeCHBIX NOA3EMHHX ‘BOJL H.
BHE/peHHs1 (HHTPY3HH) COJIEHBIX MOPCKHX -BOA “B. BONOHOCHBIA TOpH-
30HT HEOAHOKPATHO Habal0AaNoch Ha OCTPOBaX -H MOPCKHX _nmoGepexb-
X MHOTHX CTpaH, CKOpOCTb TNPoABHKeHUS IPAHHALLI MEXKNY CONCHBIMA
H TpecHBIMH BOJAMH K ueHpr €NpecCHOHHO BOPOHKH IO Mepe CHH-.
JKeHHss HamopoB HJH yposneu NOA3eMHBIX -BOJ yBeJHuyHBaercsd; 1o Co-
o6mennio H. Eprencona, B pafione r. XbIOCTOH (urr. Texac, CIIA) ona
nocturaet 200 M BTOX.. :
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Jnst 6OJBIIHHCTBA THIHOB MECTOPOXK/JAEHHH NMPECHHIX NMOA3EMHHX BOJ
XapakTepHa TeCHas CBfA3b ¢ aTtmocepoli, npA 5TOM OXHHM M3 Cylie-
CTBEHHBIX. HJIH JlaKe [JIaBHBIX HCTOUHHKOB NMHTAHHS ABJASIOTCA aTMO-
cdepHble OCaJKd M NMOBEPXHOCTHBIE BOABL. DTa CBfA3b NpH padoTe BOAO-
3abopa yCHJIMBaeTcs, NO3TOMY COCTaB NOBEPXHOCTHLIX BOJ (JHBHEBBIX,
TaNblX, PEYHLIX, HDPHTALHOHHBIX, 03EPHBIX) OKa3biBaeT OOJbHIOE BJIH-
fiHHe HAa KAauecTBO nol3eMHbIX BoA. Ilpn uHHIbTpaunu yepe3s 30HY
a3palHH NOBePXHOCTHBIE BOABI MOIYT H3MEHSTb CBOH COCTaB, NpHUeM
BO MHOTHX CJYyYadx OH HECKOJbKO yJydlllaeTcs 3a Cyer yAaJjeHus B3Be-
IIEeHHbIX, 3MYJbIHPDOBAHHBIX W HEKOTOPHIX PACTBOPEHHBIX BEIIECTB B
pesyibTaTe oCax/[eHHs, COPOUHMH, XUMUUECKHX H OHOXHMUYECKHX INpe-
Bpawenuii. OgHaKo B APYTUX YCJAOBUAX, HATIPHMED €CJIH 30HA azpaiHu
CJIOJKeHa 3aCOJIEHHBIMH TOPOAAMH, HHQUALTPYIOIHECS [0BEPXHOCTHDIE
BOJbl 000raiialoTcss pacTBOPEHHHIMH BellecTBAMHU H, NOCTyNas B BOJO-
HOCHHI} TOPH3OHT, YXYMIUAKT KauyecTBO NOA3EMHBIX BOX. B nocneanne
JEeCATH/IeTHS] OCHOBHOH NPUUHHOMN YXyAlleHHd KauyecTBa NOA3eMHBIX BOJ
CTaso MOCTYyMJeHHe TIPOMBILJIEHHBX, CeJbCKOXO3HCTBEHHBIX  HJH
KOMMYHaJibHO-OBITOBHIX 3arpdsHuTesell ¢ MOBEPXHOCTH 3€MJH, B CBA3H
C yeM NpHoOpeJH akTyasJbHOCTb NpobJeMbl OHEHKH €CTeCTBEHHOH 3a-
INHIIEHHOCTH NMOA3eMHBIX BOJA B HX OXPAHH OT 3arpsA3HeHus.

NPHYMHA AHTPONMOTEHHBIX H3MEHEHUH
KAYECTBA NMOJA3EMHBIX BOJL

AnTtponoreHHoe BiHAHHE Ha MOJ3EMHble BOAH CTaJ0 0COOEHHO ommy-
THMbLIM B TeKyLieM CTOJeTHH B CBSI3H C Pa3BUTUEM W HHTeHCUpHKaLHell
NPOMBILIIEHHOCTH B CeJbCKOro X03siicTBa, POCTOM KPYNHHIX MOPOAOB H
paciuvpenvem ypO6aHusHpoBaHHHX Tepputopuii. OHo nposBasieTcs B
HCTOLIEHHH 3anacoB NOJA3eMHBIX BOJ M YXyALICHHH HX KayecTBa; npH
5TOM B NMOJ3€MHBIX BOAAX MOXKET YBeJHUMTHCH COJepKaHme KOMMOHEH-
TOB, XapaKTePHBIX VI NPHPOAHBIX NOA3EMHBIX BOA (XJODPHABL, Cyabda-
THI, eJie30 H JIP.), HO MOTYT TaKXe TNOSABUTLCH KOMMOHEHTH M coelu-
HeHHUs, CBsA3aHHBIE HCKJIOUHUTEJBHO C JesiTeJbHOCTBbIO 4YesJoBexKa — Io-
BEPXHOCTHO-aKTHBHBIE BellecTBa, AJOXUMHKATH, CHHTETHYeCKas Opra-
HUKa ¥ JP.

JanHble 0 COBpeMeHHOM 3arpsi3HeHHH MOA3EMHBIX BOJ TPHBEJEHB! B
paborax [3, 7, 16, 22, 23, 33 u np.]. uTencuBHOCTH 3arpsi3HeHus noA-
3eMHBIX BOJ XapakTepusyercd pasMepamH TJIOLAAH, Tle NPOA30ILJIO0
yXyauleHye KayecTBa BOJH, H KOHUEHTPAuuel 3arpsAsHAONX BeLEeCTB
B noa3eMHuiX Bonax. OHa 3aBUCAT OT XapakTepa W AJHTENbHOCTH Heli-
CTBHS MCTOYHHKA 3arpss3HeHus, FTHAPOTEOJIOrHUECKUX YCJAOBHH ydyacTka
ero pacnoJfioxeHHsd, a TaKxe OT BHJAA M CPOKA OCYINECTBJEHHS 3aILUT-
HBIX MeponpuaTui, HanpaBNeHHbIX HA JIMKBUIAUHMIO MJIH OrpaHHUYCHHE
pPa3BHTHA Ouara sarpg43HeHHUs B BOJAOHOCHOM TOPH3OHTeE.

BeniectBa aHTPOTNOreHHOTO TPOHMCXOXKAEHUS INONAAAIOT B MOA3EM-
Hble BOAH H3 NMPOMBIUJIEHHBIX B KOMMYHaJabHO-GHITOBHIX CTOKOB H OT-
XOZ0B, yAOOpeHuii U sAOXHMHKATOB, CTOKOB H OTXONOB JKHBOTHOBOA-
yecKHX (epM B KoMiinekcoB, ntunedalbpuk ¥ Ipyrux oOGBEKTOB.
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XHuMHYecKOe 3arpsA3HeHHe NOJA3€MHbIX BOJ CBA32HO C NOCTYNJeHHEM
IPOMBIIIIEHHBIX CTOYHBIX BOJ, yTEYKAMH TeXHOJNOIHYeCKHX KHIKOCTed,
pacTBOopeHHeM aTMOCGEepHBIMH OCafKaMH ChIDbfA, TBeDPIBbIX OTXOAOB H
NPOAYKTOB NPOMBIIJICHHOCTH, 3arpsi3HeRneM aTtMoctepHOro BO3AYyXa,
HeIpaBH/bHbIM HCNOJb30BaHHEM CRJIbCKOXO3SHCTBEHHBIX YAOOpeHHH H
AJ0XHMHKATOB. [l COBPEMeHHOrO NPOMBIIIJIEHHONO NPOH3BOACTBA
XapaKTepHo pa3HooOpa3ue cOCTaBa CHIPbs, NPOAYKTOB, CTOYHBIX BOZ,
OTXOROB (MMEHHO 3TO ONpejesfieT MHOIOUHCJCHHOCTb BellleCTB, KOTO-
pble MOTYT IOCTYNaTh B BOZOHOCHBIH ropH3oHT). Ha yuacTkax XHMH-
4eCKoro 3arpfA3HeHHs B NOJ3eMHbIX BOJAAX OOHapymKeHH TAXKeJble Me-
Tan1bl, HeQTenpPOAYKTH, CHHTeTHUeCKHe OpraHHueCKHe COelHHeHHH,
XJIOPpHIH, CyNbdaThl, GTOP, MBIUIbAK, a30T H MHOTHe APyTHe BelleCTBa.
IlokazaTenu XHMHUECKOI'O COCTaBa W XHMHUECKHX CBOHCTB BOJABI, KOTO-
pble Hesecoob6pa3Ho ONpeAeNATh B PaiioHe BO3NeHCTBHA CTOUYHHIX BOL H
OTXOMOB, ClenNH(HUHB JAA Pa3JHUHBIX NpelnpuaTHii. COOTBETCTBYIO-
mm:-:l MeTOJMUeCKHe yKa3aHusd MO 3TOMy BONPOCY NpHBeleHH B paboTte
[15].

Bronoruueckoe 3arpsi3HeHHe NOA3eMHBIX BOJ BBI3HIBACTCA MHKPO-
opraHH3MaMH, NOCTYHAOMYUMH NPH HHOUJAbTPALHUH (eKalbHEIX H KOM-
MYHaJIbHO-GBITOBBIX CTOYHBIX BOA H3 BHITPeGHBHIX M, KaHaJlH3aIHOH-
HOH CeTH, CKOTHBIX HBOPOB, MOjie#t (HAbTPANHH, & TaKXKe NPH HCNOJb-
30BaHHH GeperoBHIMH BOX03aGopaMu 3arpfA3HEHHbIX peuHBIXx BoA. M3
MeJIKOBOJHbIX BOJOXDAHHJHIN H NPYAOB-OXJajHTeNe# ¢ TenJsoi BOAOH
MOTYT IPOHHKAThb CHHe-3eJleHble BOAOPOCJH H Apyrasg MuKpodaopa mno
BOJZOHOCHOMY FOPH30HTY B BOR03a0opHble CKBaXKKHHbI, HaXOAAIHecs Ha
pPacCTOsiHHH JeCATKOB MeTpoB u OoJslee OT Gepera.dTH MHKPOOpPraHH3-
Mbl BbI3bIBaIOT OGpacTaHHs TPyOOnpOBOJOB, pe3epBYyapoB H YXyAlla-
IOT KayeCTBO BOJHI.

Pa3Hoo6pa3Hble oOpraHH4ecKHe BellleCTBa, NOCTyNaioliHe B NMOA3eM-
HbIe BOAB C KOMMyHaJIbHO-ﬁbITOBbIMH CTOYHBIMH BOJAAMH H OTXOAaMH,
a Takxe H3 OTXOJXOB NHIIEBOH NPOMBIILJIEHHOCTH, CTUMYJHDPYIOT HHTEH-
CHBHBIH POCT H aKTHBHOCTb MHKDOOPraHH3MOB B BOJXOHOCHOM TOpPH3OH-
T€, 4TO NPHBOAHT K JAONOJHHTEJbHOMY YXYILIEHHIO Ka4deCTBA BOIbL.

PannoakTuBHOe 3arpf3HeHHe NOJA3eMHBIX BOJ YDaHOM, Daluem,
CTPOHIHEM, Ie3ueM ¥ APYTHMH 3JIeMeHTaMH B OCHOBHOM . fABjsieTcd
cJeiCTBHEM SIepPHBIX B3PLIBOB, OCTYNJICHHA CTOYHBIX BOJX C NMPeANpH-
ATHH, JOOBIBAIOIMHX HJH HCIOJb3YIOIIMX PafAHOAKTHBHHE BellleCTBa.

TensoBOe 3arpsi3HeHHe NOJA3eMHBIX BOJ BO3HHKAaeT Ha yuwacTKax
npyAoB-OX/iafuTeNell HarpeTblx NPOMBIIIEHHBIX BOJ, Hpu cGpoce B
CKBAXKHHBI HAarpeThIX BOJ U3 CHCTeM KOHAHIHOHHPOBAHHA, & TAKXKe Ha:
yuyacTKax, rfie Geperobbie BOA03a6OPH HCHOJL3YIOT PeyHble BOABI C NO-
BHILIEHHOH TeMIlepaTypoil #3-3a c6poca B peKy ropsAuux CTOYHBIX BOA.

ITpu BceM MHOTOOOpa3nH OOCTOATENLCTB U NyTeH MOCTYNJeHHS aH-
TPONIOrEHHbIX 3arpA3HeHuil B BOJOHOCHHI TOPH3OHT H K BOA03aGopam
MOKHO, B COOTBeTCTBHM C npeanoxenusMu E. JI. MuHKuHA, BbIACIHTDL
HECKOJIbKO THIHYHBIX CNydaeBn:

1) nmoctyniende cBepxy, ¢ NOBEPXHOCTH 3€MJIH, B pe3yJbTarte HH-
¢uaIbTpaMH NPOMBIUJIEHHBIX H KOMMYHaJlbHO-OBITOBBIX CTOYHBIX BOJX
C TepPHTOPHi NPeAnPHATAR H HaceJeHHBIX NYHKTOB, a TaKXe NPOHHK-
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HOBEHHe JPEHaXKHbIX, CTOYHBIX H aTMOCEpHHX BOJ C CEeJbCKOXO3AMACT-
BEHHbIX TEPPHUTOPHH H T. N.;

2) nocrynienue c60Ky npu (pUABTPALMH 3arpA3HEHHBIX NOBEPXHO-
CTHBIX BOJ uepe3 6oprta, PycJo H 3aTONJIEHHble NMOMMB PEK, a TaKKe
npu GUILTPALIMH MOPCKMX BOJ HA y4YacTKaX HHTCHCHBHOIO BOJOOT-
60pa u CHHIKEHHsS YPOBHS NOJA3€MHEIX BOJ;

3) nmocTymiieHue B BHJe BEPTHKAJBHOrO NEPeTOKa 3arpsA3HCHHHX
FPYHTOBHIX BOJA B HUIKENEXKAIIKH DKCNIyaTHPYEMHIl BOJOHOCHBUH rOpH-
30HT yepe3 rujporeoJOTHYCCKHe OKHA HJIM uepe3 pasjenstolui cuaabo-
NpoHunaeMH ciol;

4) noctynyeHue 3arpsA3HEHHBIX FPYHTOBBIX BOJ B HHUIKEJEXAaLlHH
3KCNJyaTUPYEeMblil BOJLOHOCHBIH TOPH3OHT Yepe3 3aTPyOGHOE NMPOCTpaH-
CTBO BOJ03a60PHO! CKBasKUHbI;

B5) mocryn/jeHne uepe3 He3aTAMIOHHPOBaHHBE Je(deKTHHe Da3Be-
JOUHHE ¥ HabMIoAaTebHBIC CKBAXKHHDL.

BOMOHOCHBII FOPH3OHT 3arps3HAETcss TaKxke HPH cOpoCe CTOYHBIX
BOJ B NOIVIOIIAOILKE CKBAXKHHBI, KOJOAUBI, IAXTHI.

IMo Macuita6y BJHSHHS Ha BOJOHOCHBIE TODHU3OHTHI BBIACJAIOTCH
JIOKa/IbHbI¢ U PEruoHajibHble 3arpsisHeHHs NMOJA3E€MHBIX BO..

HcTouHHKAMH JIOKAJIbHOrO 3arpsA3HeHHf fABJNAIOTCA OTAEJbHO JeH-
cTBylollMe O6BeKTh: 1) QuabTpyroline MIaMo- H XBOCTOXPAHHJIHILA,
THAPO30JI00TBANB, TIPYAbl-HAKONHUTEJH, OTCTOHHHKH, HCIapUTeJH; N0
duAbTpaUUK U ApYrHe 3eMSHBIE eMKOCTH JJisi c60pa XKHAKAX H TBep-
IBIX OTXOJ0B NIPOH3BOJCTBA, MHHEPAJIH30BAHHBX MIAXTHHIX BOL M T. n.;
2) cBajKM KOMMYHAJbHO-GHITOBBIX H NPOMBILIJIEHHBIX -OTX0/I0B Ha TIO-
BEPXHOCTH 3€MJM, B BHpPaGOTaHHHIX Kapbepax; 3) HHIMBHIyaJbHbIE
CHCTEMBI ‘KAaHAJn3alUMd (CeNTHKH, BHrpeOHbie fIMbl) W HapyUIeHHble
y4acTKH Tpacc UEHTPaJM30BAHHON KaHANM3AUHUM; 4) TeppUTOpHH MpO-
MBILIJIEHHBIX NPEANpPHUSATHH, HeTe6as, CKIANO0B ropioue-CMa3ouHHX Ma-
TepHaJsoB, Ie NPOHCXOJHT yTeuKa He(TENPOAYKTOB, TEXHOJOTHUECKHX
H CTOUHBIX BOJ; D) XHUBOTHOBOAUECKHE (EpMbl H KOMIJIEKChI, CKJIabl
yAOGpeHHi 1 AAOXHMHKATOB, CHJIOCHbIE SMBI; 6) ydactku c6poca cTOY-
HBIX BOJl B CKBAXKHHbI H FOPHBIE BHIPabOTKH.

Ton noKajs5HBIM HCTOYHHKOM 3arpsisHEHHsi B BOAOHOCHOM FOPH3OH-
Te (pOpMUpYeTCsi apeas 3arpsi3HeHHs NOA3EMHBIX BOJ, opMa u pas-
MepHl KOTOPOTO B IJIAHE, a TAKXKE NPOHHKHOBEHHe B [yGHHY BOLOHOC-
HOFO TOPH30HTA M3MEHSIOTCA B LWIMPOKHX Npelesax M 3aBHCAT, BO-MEp-
BHIX, OT MHTEHCHBHOCTH H Xapakrepa TIOCTYIJIEHHs 3arpsi3HEHHH ‘(mo-
CTOSIHHOE, TIePHOAUUECKOE), - XHMHUECKOTO COCTaBa, MJIOTHOCTH H BSSKO-
CTHM HHQUABTPYIOMHXCSH 3arpsi3HEHHBIX BOA, BO-BTOPHIX, OT THADOT€O-
JOTHYeCKHX "yCJOBHE y4acTKa — JHTOJIOTHYECKOTO CTPOEHHs, THApPO-
reoJIOrHYecKHX NapaMeTpPOB 30HHI a’palH H BOJOHOCHOTO rOPHSOHTA,
HanpaBJieHHs H CKOPOCTH JBHIKEHHS MOJA3EMHbIX BOX, B-TPETbUX, OT Xa-
pakTepa NPOABJIEHHS MPOUECCOB (PUIUKO-XHMHUECKOTO B3AUMONCHCTBIA
MeX]y 3arpAsHAIOLHMH KOMIOHEHTaMH U [I0A3eMHBIMH BOAAMH H TIOPO-
namu. Ha puc. -1 flokasaH B TJaHe apeas 3arpsi3HEHHA TPYHTOBHIX
BOJl  MECcYaHOTO ‘BOAOHOCHOrO ~rOPH3OHTA OTXOMAMH TPOH3BOACTBA,
c6packiBaeMbIMA B Kapbep. CTOuHbIE BOAB COACPXKAT 6om_)mqe KOJIH-
YeCTBO OpPraHHYECKHX BRLIECTB H cynbdaToR HaTpus, HMEIOT BBHICOKOE

20



Puc. 1. 3arpsisHeHHe - NOA3EMHHX BOA %,
B pa;"{oae cbpoca CTOUHHX BOA B IHec-

wanbiii Kappep (no B. PoGeprcomy, ==,
k. Bapkepy, . Jle Bo, C. Mapky, 2

1984 r.): E;@Tf
I — Kapbep; 2 — FHAPOH3OTHNCH; 3 — H30- —13
JHHHHE COJep)KaHHAl HATPHA, Mr/ams® 0 00w

Puc. 2. Apean  3arpashenns Noasem-
HBIX BOA ~NOJ CBaJkOH OTXx0X0B (10
IL. Makdapaefiny,  Ox. . qeppn

P. Tnaxsmy, E. Capuxa, 1983 r.):
I‘CBZJIKS OTXO)flOB 2-—}[ OJIHHHH conep-
JKaHH B BOJE XJOPHAOB, MI/AMS; 8 — KOH-
TYp apeaja SarpAsHenHsl; 4 — BoRoynop;
5 — ypOBeHb NOR3EMHBIX BOJ

M

230

3nauenue pH. 3arpﬂsnenne BO/JIOHOCHOTO FOPHU3OHTA OXBATHJIO YYACTOK
zaueoio 900 M, a mupuno# 400 M M NPOHHKJIO Ha raybuny Gosee 25 M.
B 3oHe 3arpssHenus cojepxanne HaTPHA A0cTHRIO 3000 Mr/am3, xjo-
pujoB 590 mr/am3, obiero oprahnuéckoro yraepona 2000 mr/am3, ute-
JOYHOCTb TOBBICHJIACH 70 2700 . Mr/am3, a xuMuueckoe noTpebuenue
kucaopona — o 10800 mr Oy/nmd.

ApeaJI 3arps3HeHHA NOJA3EMHBIX . BOA MOA CBaJKo#t OTXOHOB, ONH-
caHubifi B pabote [40], nokasan ma puc. 2. IIpu MHOrOXKOMIOHEHTHOM
cocrase q)mmpyxoumxcs{ sanHBHEHHHX TIOBEPXHOCTHbIX BOA Gopma-
pyercsl COXKHBIA apeaJ 3arps3HeHHUs, B KOTOPOM CKODOCTH H NYTH JBH-
KEHHs OTJEJbHbIX BeleCTB B MOTOKE NMOA3EMHBIX BOX pas/iMyHbl gaxke
IPH BHemIHeli ONHOPONHOCTH COCTaBa B (HIBTPAUHOHHLIX CBOMCTB fi0-
PONl M «TOUEUHOM> XADAKTEPE nomynneﬂﬂﬁ ﬂHd)ﬂanpylomnxca BOA.
Takass KapTHHa pacCnpeaesenns XJOPuAoB, “HhocdaToB, :OPraHuYecKHX
BEIIeCTB H APYTHX KOMIOHeHTOB OHlla BHsiBMeHa I'. Pea u C. Anuapy
NpH H3y4eHHH yd4acTKa QUALTPAIMH H3 CenTHKA B BOJIOHOCHBIE MEJIKO-
3epHHCTble NEeCKH. ApeaJs 3aIPA3HEHHA COCTOHT H3 HECKOJbKHX «s3HI-
KoB» (puc. 3), 4TO, KaK NOKa3aJH AAaHHHE H3yueHHs COCTAaBa MNOA3EM-
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Puc. 3. Pacnpenenenne XJOpHAOB B MOTOKE FPYHTOBHX BOX OT cenTHka (mo P. Pea,
C. Anuapuy, 1980 r.):

I — cenTHK; 2 — NOBEDXHOCTb TIDYHTOBBIX BOL; 3 — H30JHHHH COMAEPIKAHHA XJAODHAOB, Mr/am®;
4 — pasBeflOYHaf CKBa)HHa C ykadauueM Mecra oropa npob BoAbl [0 FAyOHHE BOAOHOCHOrO
ropH3oHTa; 5 — HanpabjeHHe NOTOKa TIPYHTOBBHIX BOR

HBIX BOJ, a8 TaKXe XUMHUYECKOr0O U JIHTOJIOTHYSCKOrO COCTABa, TEKCTYPHI,
afcopOUHOHHBIX, (U/IbTPALMOBHHIX U APYrHX CBOHCTB MECYaHBIX BOLO-
HOCHBIX OTJIOXKeHHuH, OOBACHAETCA MHKPO- H MAaKpOHEONHOPOAHOCTBHIO
HOPOA MO 3THM MOKa3aTeasM. DTH HeboJbliiHe MeJKoMacIiTabHble pPas-
JMyKs OKasaju OOJblIOe BJAHSHHE Ha AHHAMMKY PacnpOCTPaHEeHHA 3a-
rpA3HeHHU .

Ipu fAeficTBUM MHOTOYHCJEHHBIX JIOKAJbHBIX HCTOYHHKOB, COBOKYI-
HOCTh KOTOPBIX oO0yc/laBauBaeT NJOWIAAHOA XapaxkTep 3arpsAsHeHu,
OHO CTAHOBHUTCSl PErHOHaJbHBIM. Takoe 3arpsA3HeHHe XapakTepHO LJs
ypO6aHH3UPOBAHHEIX TEPPHTOPHH, a TakXKe AJsd TEPPUTOPHH HHTEHCHB-
HOTO CEJIbCKOXO3SIHCTBEHHOrO NMpPOH3BOACTBA. B NPOMBIUIEHHBIX paio-
Hax, MOMHMO TOCTOSIHHBIX YT€YeK M aBapHHRHLIX PAa3NHBOB CTOYHBIX H
TeXHOJOrMYECKHX BOJ U3 1I€XOB, KOMMYHHKAlMH, PAa3JHYHBIX eMKOCTeH
A XPAHEHUS KHIKOTO H TBEPAOrO CHIPbs, MPOJYKTOB, OTXOLOB MpO-
H3BOACTBA, GOJIBIIYIO POJIb B 3arpA3HEHHH MOA3EMHBIX BOA HI'PAIOT ra3o-
NBLIMOBHIE BHIGDOCH MPEANPUATHH H TENJOIHEPreTHIECKHX YCTAHOBOK,
IOCTyMaloUHe Ha TOBEPXHOCTb 3EMJH C aTMOCHEPHBIMH OCaAKaMH, JIUB-
HeBHle CTOKH, a TakXe cOpoc B PeKH HeOUHIIEHHBIX CTOYHBIX, LIAXTHBIX
wK ApeHaxHbix BOA. K miolna HoMy XHMHYECKOMY 3arpsisHEHHIO MOA-
3eMHBIX BOJ NPHUBOAHUT TaK¥kKe WHPOKOE IPUMEHeHHe conel-anthoCIe-
nenuTeseli Ha jaoporax. B paifloHax pasMeleHHst HeKaHaJM30BaHHBIX
HaCeJeHHHX NYHKTOB M IpH AedeKTax KaHAJHU3AUHOHHOH CeTH AOTOJ-
HHUTEJIbHO K XHMMYECKOMY pasBHBaercsa OaxrepuasbHOe 3arps3HeHHe.

Ha cesbCKOX03AHCTBEHHBIX TEPPUTOPUAX PErHOHANbHOE yBEJHUYEHHE
MHUHEpPAJTH3AIUH MOA3EMHHIX BOJ MPOUCXOAUT Ha OPOLIAEGMbIX MaCCH-
Bax B peay/braTe NMOCTYNJEHHA MOJHBHBHIX H JDEHAXHBIX BOJ, BbIHOCSH-
mAX coJu u3 oys. Bosbuiof MaciitTab npuoOpeso HHTpaTHOE 3arpsa-
HeHHe MOA3EMHBIX BOJ KaK CJEACTBHE BBIHOCA a30Ta M3 ynoOpeHui,
HaBo3a, OPraHHYECKOro BeliecTBa 06pabathiBaeMblx NOYB; H3BECTHHI
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cayyad 3arpsa3HeHHs TPYHTOBHIX BOJA SIAOXHMHKaTaMH, NMPHMeHAeMHIMH
B CCJIbCKOM XO3SHCTBE.

Huxxe npuBezeHH NpuUMephl BJHSHHS HEKOTOPbIX HCTOYHHKOB 3a-
rpsi3HeHHST HA Ka4eCTBO MOA3eMHBIX BOA.

Bausanue saepasrennsix peuroix 600. Ha 0QHOM H3 y4acCTKOB AOJIH-
Hel p. [lynas (HexocnoBakusi), Tie MPOUCXOAHT aKTHBHAS HH(UIbTPa-
LS 3arpsi3HEHHBIX PEYHLIX BOJA B TPaBHIHO-NECYaHK AJJII0BHAJNbHHIA
BOJOHOCHBI TOPU30HT (C MHTeHCuBHOCThIO 20—200 M3/c), cuusuiaOCH
Ka4yecTBO NMOA3EMHBIX BOJA B MPHOPeXHOi YacTH AoJuHE pekH. B 60 M
OT pyc/ia peKH B MOA3EMHBIX BOAAX COAepkKaTcs YIJIeBOAOPOABI B KO-
angectse 25,65 Mr/am® {(BuHuA6e€H30J, TPUXJIOPITUJIEH, ITHIOEH30J
1 1p.), COLepXKaHHE DACTBOPEHHOrO KHCJIOpOAAa B .BOJEe CHHXKEHO A0
1 mr Og/nM3, KOHUEHTpalus aMMOHHUsi npeBbichaa 1,5 mr/aM3, yseau-
YHJIOCh COfepXKaHHe Kele3a H MapraHia, OTMeyaloTcs MJIOXHe opra-
HOJIeNITHYECKHe CBOHACTBA BOAMI.

Beperosoit Boposa6op Xapaxode (r.Lliopux, llIBeiinapus) 3arpss-
HeH OpraHHYEeCKMMH BellecTBAMH, COAEPKAUIUMHCS B PEUYHBIX BOJAAX.
[Tpu n3yueHHMHM XHMHUYECKOTO COCTaBa BOAH B pekax [yarr, Aape H
JlumMMat OoGHapyKeHbH OpraHudecKHe KOMIOHEeHTH (Xsopodopm, TpH-
XJIOP3TaH, TPHXIOPITUJIEH, TETPAXJIOPITUJIEH), KOTOpbie NpH (UIbTPA-
IHH 4epe3 MOAPYCJHOBble H NpuOpexkHBle aJJIOBHaJbHBIE OTJOXKEHHS
He MOJABEPraloTCs AerpajauuH H NO3TOMY NOCTYnaloT B Geperosuie BO-
103a60phi B 3aMeTHLIX KOJIMYECTBAX.

Bomozabop, pacmosoxeHHBI Ha 6epery NpHTOKa OXHOH H3 peK eB-
poneiickoit yactu teppuropuu CCCP, ucnonbayer nojaseMHbe BOAH, CO-
JepiKallpecs B TPeLHHOBATHIX M3BECTHAKaX MeEJOBOrO BO3pacra, nepe-
KPBITHX a/ioBueM. PeuHast BOAA cOAEPXKHT QEHOJBI, IHAHU/B H POAa-
HHABl, NOCTyNawlite ¢ HeAOCTATOYHO OYHLIEHHBIMH CTOYHRIMH BOJaMH
MeTaaJaypruyeckoro 3aBoia.- KauectBo or6upaeMbix BOR03a60pOM noA-
3eMHBIX BOJA AJHTENbHEIH TepuoA OHJIO YAOBJICTBOPHTEJIbHHIM, HO MO-
CJle TOro, Kax B paifioHe Bo03ab0opa MPOBEJH PACUHCTKY H CIIPAMIICHHE
pyciia peKkH, OHO YXYAIIHJOCh: yAaJeHHe CJIOSl OCAAKOB M yMEHbIUeHHe
MOILHOCTH aJJIIOBHS B PyCJie 3aTPYJHUJH YCJIOBHS eCTeCTBEHHOH OuYH-
CTKH pPeyHOH BOJbI OT 3arpsisHEHH.

Bausnue CTOYHbIX U QTMOCHEPHbIX 800 KA YHaCTKAX CKAaOuposa-
HUSL NPOMbLUACHHOIX U KOMMYHAALHO-661TOBbLx 0TX0006. Topno-o6o-
raTHTeJbHbBIH KOMIJIEKC W 3aBOA YAOGPEHHi PAcCHONOXKEHHl Ha OTpa-
60TaHHOM Kapbepe, 3aMOJHEHHOM BCKDHIIIHBIMH IOPOAAMH H CHJIaHH-
poBaHHOM. B reosoruueckom paspese CHH3Y BBepX 3aJeralorT HHXKHe-
KeMOpUHCKHE TVIMHBI, TOJLIA MeCYaHUKOB, aJ€BPOJHTOB H aPTUJIJIHTOB,
B BepxHelt 4acTH KOTOPOH HaXOMMTCS MPOAYKTHBHHI (ochopyronoc-
HBII TOPH3OHT, CIOJKEHHBIH NMecKaMH W NecyaHHKaMH. ToJIa M3BECTHS-
KOB M J0JIOMHTOB Haj MPOJAYKTHBHBEIM CJIOeM, a TaKXke NepeKpHBalolHe
ee yeTBEPTHYHble OTJAOXEHHsI Ha yyacTKe Kapbepa yAaJieHHl U 3aMelle-
Hbl BBICOKONPOHHIAEMBIMH HaCHIIHBIMM TPYHTaMH BKPBIILIK Kapbepa,
npescTaBIeHHBIMH O0JIOMKaMH M3BeCTHSIKA C CYIJIMHUCTHIM 3aMOJHHATE-
gem. O6pasywomuecs Ha TOpHO-o60oratHTeNbHOM KOMOHHATe H 3aBOAE
yno6peHnii OTXOAbl MPOU3BOACTBA CKIAAAHPYIOTCS B HINIAMOHAKONHTEb,
orBanbl HocOruicos, orapko- # XBOCTOXPaHH/IHIIe.- B oCHOBaHuH 3THX
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COOpY2xKeHHIT GblIM CO3NAHbBI IPOTHBODHIILTPALHOHHbIE SKPAHHI H3 NOJIH-
STHJICHOBOH IVIEHKH, YJIOMKEHHOH HAa MaJOMOLIHHEIA CJO# Necka, NMOA-
CTHJIa@MOr0 HACHITHBIM TPYHTOM -— CYMJIMHKOM C GOJIBLIHM KOJIHUECT-
BOM ocrpoyronbﬂmx 06JIOMKOB NOPOJ/I, 4YTO, MO-BHAHMOMY, H ABHJOCH
OCHOBHOH NpPUYHHOH Pa3pylIeHHs NJICHOUHBIX SKPaHOB.

B maMonakonutesb cOpaceBaercs WJIaM OT HeAATpasiH3amuM Tex-
HOJIOTHYECKHX CTOKOB. COCTaB CTOYHBIX BOJ B IIaMOHAKONHUTeJe Xa-
PakTepu3yeTcs C/AELYIOUHMH TOKa3aTeqsiMH (B I/aM®): MJIOTHHIA ocTa-
TOK 14—16; NH,t 2,5—3,5; PO~ 2,0—13,6; F- 0,1—0,44; SO~

4,1-5,0; Cl— 0,5—1,4; XIIK 0,3—0,5 rOg/le3 pH 57—58 B xpanu-
JIMIE CYXOTO ¢>oc¢ornnca HOCTYNAT OTXOAH, B TBepAoH¥ (as3e KOTO-
pbix copepxarcs 0,5 % NHs*; 1,5 % PyOsoow B 0,4 % F-. Ilpu sTom
aTMocdepHble OCafikH BHIMHIBAIOT #3 ¢ocdorunca pacTBopr, obora-
meHHbie HTOPOM, pochopoM, aMMHAKOM U cyJbdaTamu. B xpaHusauiie
THPHTHBIX OTapKOB CKJIAJMPYIOTC CyXH€ OTXOABl CepPHOKHCJIOTHOTO
fIDOU3BOJACTBA H KUJKHE OTXOAB — CyAb(ui-Oucy bPHIHbIE IIEJOKH
H HEKOHJHIHOHHAS cepHad KucnoTa. QuIbTpalus CTOYHBLIX BOA M aT-
Moc(epHBIX 0CaAKOB M3 LITaMOHAKONMTEJNeH ¥ XpaHWJIHIL OTXOAOB BH-
3Basla 3arpsisHeHHe cHOPMHPOBABLICrOCA B HACHINHBIX IPYHTaX BOJO-
HOCHOTO rOpH30HTa docdaraMy, a30THHIMH COEHHEHHAMH M cyJbda-
Tamd. B pafione mIaMOHaKOMUTeNs W OTapKOXPaHUMHIA B TPYHTOBHIX
BoJax MHHepanusauus gocturaer 30 r/am®, MOBHICHJAOCH CORepKaHHE
(8" r/am3®) pana saementoB: cyiabdparos—ao 17,7; ¢docdatoB — 10
2,8, aMmonusi — 10 6, @Topa——no 0,14.

Huduasrpanns CTOYHHIX BOX . FA/IbBAHMYECKOrO NPOM3BOACTBA H3
3EeMJIAHBIX OTCTORHHKOB BbI3Basia 3arpsisHEHHE IPYHTOBHIX BOM (JIOBHO-
rASUHAJBHOTO BOJOHOCHOTO TODH30HTA HIGCTHBAJIEHTHHIM XPOMOM 'H
kanmuenm. Ha riy6use 3 M OT NOBEPXHOCTH IPYHTOBBIX BOA CPOPMHPO-
BaJICsi apeaJsl 3arpsA3HeHHs, MOUHOCTb Koroporo 21 M, mupuua 300 M,
Aauna 1300 M.

BinsihHe Ha KauyecTBO HOA3eMHbIX BOJ (HAbTPANHH ATMOCHEPHBIX
0Ca/IKOB, - OCTYNAIOLIHX HA TIOBEPXHOCTh CBAaJKH KOMMYHAaJ/bHO-ObITO-
BbIX XO3STCTBEHHBIX OTXOMOB, MPOCJEXEHO B palione r. ®paHkpypra.
Pacnpenenenne aMMOHHS B NMOA3EMHBIX BOJAAX 3TOr0 yyacTKa TNOKasa-
HO Ha pHC. 4; KOHUEHTPAUMH CBHHLA, KafMHA, XpoMa, MeJH, HHKeJ,
pTyTH ¥ Huauugos npessimar [1AK.

Baustue 0140008 OT Cocu2anus TOnAu8a Ha 3rexTpocranyusx. Us
THAPO3ONOOTBANIOB H YYACTKOB CKIAJTHPOBAHHSA 30/, obpasyomedcs
fipH CXKMUIAHWM TOILIHBA HA 3JEKTPOCTAHUHAX, aTMOChEpHbe OCajKH H
CTOUHBIC ‘BOABI BBLUIENAYHBAIOT H BHHOCAT B TIOJ3eMHDIE BOMB XPOM,
Mefb, HUK&Ib, CBHHEIl, HHHK, KajMuil, MOTuOaeH, MblllIbsK, BaHa Uil K
Ipyrue 3JeMeHTH.

Conepxkanne ¢ropa, BaHajus, MBILbSAKA B OCBETJEHHHX BOAAX
THAPO3OMOYAAICHHsT TPH HCNOJb30BAHHM HEKOTOPHX BHAOB TOMJIHBA
B CCCP mpuseneno B Tabi. 2.

Baustue neperexanus uepea. 2udpoeeosoeuieckue oxua. Iloctyn-
JieHHe 3arpPsA3HEHHBIX TPYHTOBHIX BOA depe3 THADOreoJOrH4ecKoe OKHO
omucano A. AjamunkoM u C. Xasuncku, Ha yyactke ckiagupoBaHus
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Puc. 4. Pacnpenesiensie oMMOHHSL B MOA3EMHHX BOXax Ha y4acTKe CBANKH OTXONOB

(no A. Tnosepy, K. Kuonswo u ap., 1976 r.):

1 — cpaaka; 2 — HanpaBJeHHe NOTOKa TPYHTOBBIX BOJA; 3 — CKBaXHHA; 4 — Touka orbopa Mpo-
6bl; 5 — TepPPHTODHSA, Tle COAepKanHe NH¢ He onpefieneno; 6—I0 — T€ppPHTOPHS C DPasIHuHEM
comepxkannem NHi# (6 —=go0 1, 7—1-10, 8 — 10—100, 9 — 100—230, 10 — 200—1500 wmr/am®)

CTOUHBIX BOJ LEJJMI0A03HO-GyMakHOr0 3aB0/ia 3arpsi3HeHbl TPYHTOBBIE
BOZbI UeTBEPTHUHBIX OTJIOMXeHHH (puc. 5); apeas 3arpA3HeHus pacmnpo-
cTpaHHiCS Ha paccrosinie Gonee 1500 M OT HAKONMTeas B HamNpasje:
wun K p. Bsina [Mmema. B6/m3u pexH B caaG0lPOHANAEMBIX nopojaax,
epeKpHBAIONIMX TPHACOBHIA BOJOHOCHHIH TOPH3OHT, HMEETCs THADPO-
reoJiorHyeckoe OKHO. B TpHacOBOM BOJNOHOCHOM TOPHU3OHTE ‘BC/AENCTBHE
IpOBeeHHs TOPHHX PaGOT YPOBHH HON3EMHBIX BOA GBI CHUXKEHH H
TPYHTOBHE BOAHI, cofepxKAaLlAe 3aTPASHATENH JTUrHOCYIb(OHATH, NIPO-
HHKJIH B 3TOT BOJZOHOCHHH TFOPH3OHT B JOCTHUIJIH FOPHBIX BbIpaGOTOK.
KoHIleHTpaLus JUIHOCYIb(OHATOB TIOCTOSHHO YBeNHUHBALTCSA ¥ B Ha-
cTosimee BpeMs moctaraa 26 mr/amé.

Ta6auna 2
- e Con;;:;{;rmeiia Béz{e‘; Mrlnm‘;‘vv;__——ﬂq
Bug TonJaHBa - — —— e e
¢ropa BAHAAHA MENIBAKA
Yroab 0,5—95,7 0,08—1,22 ]0,05—3 u Gonee
Topd 0,9—19,5 0,17—0,81 0,05—0,08
Chnanel 8,3-31,3 0,08-0,22 -
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Pac. 5. IoctynacHue sanpsA3HeHHHX TPYHTOBHX BOX B BOXOHOCHHA TOPH3OHT Yepe3
ragporeosorgyeckoe okio (no A. Amamunky, C. XapnHckH, 1982 r.):

1 — yeTBepTHYHbIE OTJIONKEHHsA; 2~ NMPOHHI{aeMble CJOH TPHACOBBIX OTNOMEHHI; 3 — HenpoHHUa-
eMule TopoAbl; 4 -— YDOBeHb MOA3eMHBIX BOJA; 5 — 3arpa3HeHHble TPYHTOBblEe BoJbl; 6 — ropHble
BbIDaBOTKH; 7 — TEKTOHHUECKHe HapylleHHA; 8 ~— nanpaBieHne NBHXKEHHA 3arpA3HeHHbIX NOA3eM-
HbIX Boj. l— rHAporeojornudeckoe okxo;, Il — o6aacTe pacnpoctpaHedusi 3arpsisHeHHbIX TDYHTO-
Buix BoA; III — 064acTh pa3sMelcHHS OTXONOB NPOH3BOACTBA

100

ECTECTBEHHASI 3AHIHIEHHOCTb BOJLOHOCHBIX TOPH3OHTOB
OT NOBEPXHOCTHOIO 3ATrPSI3HEHUA

IonseMHBle BOABI, MO CPABHEHHIO C TOBEPXHOCTHHIMH, B LEJIOM
Jyulie 3aLMLIEHB OT 3arps3HeHHs, TaK “KaK BOJOHOCHBIA TFOPH3OHT
nepexkpHT GoJlee MM MeHee MOILIHOM Toaulelt mouBwl u mopoa. Oanaxo
ecJH NOKPHBAaLIas TOMA BOAONPOHHIlaeMa M HMEeT HebOJbIIYIo
MOIIHOCTh, TO HHQHILTPYIOLIHECS C NMOBEPXHOCTH 3arpsi3HEHHBIE BOAM
LOBOJLHO OLICTPO NMPOHHKAIOT B BOJOHOCHHIH TFOPH3OHT H 3arps3HsIOT
ero. Tonbko B TOM cJydae, KOraa Haa BOJOHOCHBIM TOPH3OHTOM 3a-
JIeraloT BOJAOHENPOHHUAeMble MOPOAL, OHH MOTYT NPeAOXPaHHTh ero oT
3arpsi3HeHHS. :

['pyHTOBbIE BOAH, He NepeKpHTHE BOAOYNOPHEIMH NMOPOJAMH, Ka
NpaBHJIO, 3aLIMIIEHE 3HAUHTENBLHO MeHbIIe, 4eM HHXKeJexallie ropH-
30HTH HAMOPHBIX NOJA3EMHBIX BOJ, W OOBIYHO NPHHHMAIOT OCHOBHYIO
yacTb MHOHUALTPYIONIUXCS C NOBEPXHOCTH 3arpsisHeHuil. M3 rpyHTOBHIX
BOJ 3arPA3HEHHS MOTYT 3aTe€M NPOHHKATh B Gosee riayGOKHE HaNOPHEIE
u 6esHanOpHbIe TOPH3OHTH C NOHHXKEHHBIMH (HampuMep, BCJEICTBHE
pa6oTH B0oA03200pa) HanopaMu — uepe3 JHTOJNOTHYECKHE OKHAa B BO-
Iloynopax, npu NepeToke yepes cnabonpoHUilaeMble pa3iesbHble rOpH-
30HTHI, 0 CTBOJY Ae(eKTHBIX CKBAaXKHH H T. I.

CreneHb eCTeCTBEHHON 3allMIIEHHOCTH NMOA3EMHEIX BOJ OT NOBEpX-
HOCTHOTO 3arpsi3HEHHsi 3aBHCHT OT (aKTOPOB, OMPENSITIOLIHX BO3MOXK-
HOCTb, CKOPOCTb M BPEMsl WH(HIBTPAIHM 3arpsisHeHHi C NOBEPXHOCTH
B BOJOHOCHHI ropu3oHT. K TakuM (akTopaM MOXKHO OTHeCTH: 1) MOIW-
HOCTb, BOJONPOHHLAEMOCTb H aKTHBHYI NOPHCTOCTb NePeKPhIBAOLIHX
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nopo; 2) BeJMUMHY Nepenaja ypoBHeH (HamopoB) Mex1y 3arpsi3HeH-
HBEIMH BOJZAMH M NOJA3€MHBIMH BOAAMH pacCMaTpPHBAaeMOro BOJOHOCHO-
ro rOpU30HTAa C Y4eTOM NOHHIKEHHsI ypOBHsi BOJBI Nph paGoTe BOAO3a-
6opa; 3) BUA M XHUMHUECKHH COCTaB 3arpsA3HeHHi, HHTEHCHBHOCTbL H
XapaKTep UX MOCTYIUIEHAs B NMOJA3eMHble BOAH; 4) (H3HKO-XHMHYECKHE,
B 4aCTHOCTH COpPOLMOHHEIE, CBOHGTBA MEPEKPHIBAIOLIMX MOPOA H 3arpas-
HAIOIKX BEIECTB, ONpeJensioliie BO3MOXKHOCTb MOJIHOrO HJM YaCTHY-
HOro TOIJIOLWIEHHs 3arpsisHeHHil JaHHOrO cocTaBa HJAM HX TpaHcdoOp-
Manuio B GesBpenHoe coctosinue. [Ipu oueHKe 3amuTHOH COCOOHOCTH
IJIMH ¥ TJIMHACTHIX MOPOZA, 3aJeraimouux Haj HCHOJb3yeMBIM BOJOHOC-
HBEIM TOPH30HTOM, CJIeJyeT YYUTbIBaTb, YTO B 30He a3pallMH I'VIMHH ya-
cTo 06s1a1al0T BePTHKAJBLHON MaKPOMOPHCTOCThIO H NOBbIIEHHON BOAO-
MPOHUIIAEMOCTHIO H3-3a pPa3BUTHS KOPHell pacTeBufl, ACATEJNbHOCTH
3€MJIEPOEB, a TaKXKe HAJHYHs TPEIIHH H MaKPONOp yChiXaHud, BHI3BaH-
HEIX yCalKO# NpH mepeMeHHOM yBjaaxHeHuu u ocymennu. Ilo mepe yse-
JHYeHHst TIyOHHBI 3aJieraHust TIMHHCTHIX NOPOJ HMX NOPHCTOCTb H BO-
IONPOHHIaeMOoCTs yMeHblnalorcesi. Ha Gouabuiofi ray6uHe B CHOKORHBIX
TEKTOHHYECKHX YCJAOBHSIX H NPH COXPAHEHHH CHOCOGHOCTH caMosale-
YHBAHUS TPeLlHH MJAaCTHYECKHM MaTepuHasioM TJIHHHUCTHIE NOPOAB Ya-
CTO XapaKTepH3YIOTCS O4eHb MaJbiM Ko3huinHenTOM (QUILTPALHH
(k<<10-% M/cyT) u TakuM o6pa3oM MpaKTHuecKH BoJOymopHul. Ilox
BIUSAHHEM TEKTOHHUYSCKHX HANpsiKeHHf, a TakXe B 30HaX 3PO3HOHHOTO
BPE3a B COBPEMEHHHIX M JAPEBHHX HOJNHMHAX pex npu anuasbHbIX H3-
MEHEHUSX COCTaBa TIJIHHHCTHIX MOPOA HX BOZONPOHHIIAEMOCTb MOXKeET
yBeuuuBaThCs M cocTaBisth 107*—10-2 Mm/cyr u Goaee. Ilpu rtakux
sHayeHuAX Kot duuuenta GUAbTPAIMH, KAK MOKA3aJH H3BICKAHHSA MPH
pasBeJKe Ha BOJY, Yepe3 IVIMHHCTHE CJOH NPOHCXOAUT NEPeroK MOA-
3eMHBIX BOJ, YTO YKa3hiBaeT Ha BO3MOXKHOCTh 3arpsi3HeHUs] CMEXHBIX
BOJJOHOCHEIX TOPU3OHTOB.

PasHooGpasue reosoro-ruApOreoJOrH4eCKHX YCJIOBHH, COCTaBa
CTPYKTYPHl NIePEKPHIBAWIINX FOPHEIX MOPOJ, a TaKxe cneunduka ot-
ICJbHBIX BHAOB 3arpsisHeHHii (MHKPOGHOJOrHYecKoe, XHMHYECKoe, pa-
IHOAKTHBHOE) ompenessioT GoJiblliMe Pasyuuusi B CTENEHH eCTeCTBEH-
HOH 3aluIEeHHOCTH MOA3€MHbBIX BOA.

Kaaccuduxalds CTeNeHH 3aMHIIEHHOCTH BOJ, a TakKXe METOJHKH
OLUEHKH H COCTAaBJEHHS KapT NPHPOKHOH 3alIMLICHHOCTH MOA3EMHBIX
BOJ OT [OBEPXHOCTHOrO 3arPsisHeHUs NPEAJIOKEHbI B. M. Tosibabeprom,
H. B. Porosckolt u ApyrHMH HccieoBaTelNsiMH. Takde KapThl MOrYT
NPUMEHATBC IOJA NPeNBapHUTENbHOH OLEHKH BO3MOMXKHOCTH 3arpsidHe-
HHSl TIOA3EMHBIX BOJ B CBSI3H C 3a/layaMH OXPaHbl HPUPOAH MpH nJja-
HUPOBAHUM HCIOJNb30BAaHUS 3eMesb W BOAHBIX PECypcoB, B 4aCTHOCTH
npu BHOOpe MeCTa PacHoJIOXKeHHsi OGBEKTOB, MOTEHIMAJbHO ONMACHBIX
B OTHOIMIGHHH 3arpA3HEHHs BOJA, — INJIAMOXPaHHJHIL, 060raTHTEIbHBIX
$habpuk uyepHON M UBETHOH METaJJIyPriH, CBAJOK MPOMBIIIJIEHHBIX H
OBITOBHIX OTXOJOB H T. IL

[IpuMEHHTEIbHO K 3afadaM OXpaHb BON0326OPOB MOA3EMHBIX BOX
OT 3arpsi3HEHHs OLEHKA CTeNeHH eCTeCTBEHHO! 3aLUHILEHHOCTH HeobXo-
aiMa 418 DoJydeHHs OJHO3HAYHOrO OTBeTa Ha BONPOC: MOLYT JH XH-
MHYCCKHe M OHOJOrv4YeCKHe 3arpsisHCHHS NPOHUKHYTb C NMOBEPXHOCTH
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B 3KCIVIyaTHPYEMHBIHi BOJAOHOCHHH TOPH30HT 3a BpeMsi, COOTBETCTBYIO-
miee 3a/JaHHOMY CPOKY 9KCIJyaTallMu Bojgo3abopa?

Ara OuUEHKA BJHSET-Ha BEIOOpD 3IKCNIyaTHPYEMOro BOJOHOCHOTO ro-
pH3OHTa, y4acTKa PacMoJIOXeHHs BOA03a6opa, paaMepa OTAEJbHBIX NO-
SICOB 30HH CAaHMTapHOH OXpaHH BOJ03a6oOpa H CAHMTAPHOIO peXUMa
B HuX. [IpHpOAHYIO 3alIHIIleHHOCTb NOA3EMHBIX BO/ MOXKHO CYHTATh HO-
CTaTOYHOR B TeX cJydasix, Korja: 1) BOJOHOCHBIl TOPH3OHT HaAekKHO
H30JIHPOBAH OT NOBEPXHOCTHBIX BOJ, TaK 4YTO MOCJeJAHHE He MPOHHKHYT
B BOJIOHOCHHIH TOPH30HT, @ €CJIH U MPOHHKHYT, TO Yepe3 o4eHb GOMbIION
MepHOJ BPEMEHH, CYIIECTBEHHO MNpeBbllIaioLiHl OOblYHBIE CPOKH HC-
NOJMb30BAHUA MON3EMHLIX BOA BOJA03a60poM; 2) MOPOIH, NepPeKphiBa-
JouIMe BOJAOHOCHHIA TOPDH30HT, CMOCOOHH MOJHOCTbIO OYHCTHTH 3arpss-
HeHHHle MOBEPXHOCTHbIE BOABI Ha MYyTH HX GUIbTPALMH B BOAOHACHHIMA
FOPH3OHT.

TlepBrifi cayyaft BCTpedaeTcss NMpH 3ajleraHHd B KPOBJe BOJOHOC-
HOTQ FOPH30HTA NPAKTHYECKH BOAOYNODHBIX HJIM  CJa0ONPOHHUAEMBIX
Nopoa 60b110# MOIIHOCTH, HMEIOIIHX PErHOHA/IbHOE PACMpOCTpaAHEHUE
¥ He HapYWEHHBIX JHTOJOTHYECKHMH OKHaMH, :TPEIHMHOBATOCTbIO HJIH
‘TEKTOHHYECKHMH MPOSBICHUSAMH. 3arpsisHeHUs He JOCTHTFHYT BOROHOC-
HOr'O rOpH30HTa, €CJH Npu pabore BOA03a60pa B IKCIIIyaTHPYEMOM BO-
AOHOCHOM TOPH30HTE COXPaHSIOTCSI BHICOKHME HANOpHI, MpEBbULAOLINE
OTMETKH 3€MJIH, YPOBHH B XPAHHJIMILAX CTOUHHIX BOJA HJIH YPOBHH 3a-
IPA3HEHHBIX 'PYHTOBHIX BOA. Takue yc/0BHS XapaKTepHHI IVIAaBHEIM 06-
PpasoM AJdA ray60Ko3aeraouux HanopHLIX BOA.

Bropoit ciryyali BO3MOXKEH, eC/IM NOCTATOYHAS MOLIHOCTb, COOTBET-
CTBYIOIIUN JIUTOJIOTHYECKHil cocTaB M (QHIbTPALNHOHHBlE CBOACTBA Ie-
PEKpHBAIOMINX CI1a6OMPOHHIACMBIX MEJIKO3CPHHCTHIX OTJIOXEeHHH Oobec-
MeuuBaoT Npu GHIbTPANMH 3arpA3HEHHBIX BOJ MOJHOE HCUE3HOBEHHE
6OJIe3HEeTBOPDHBIX MUKPOOPraHH3MOB, a TakKXe npeo6pasoBaHHe HIH
MCUe3HOBEHHE XHMHUECKHX 3arpsA3HeHuil 3a cuet cOPOUHH, Pa3JIOKEHHUS,
OKHCJIEHHS, pacnaja H APYTHX MPoOIecCoB.

Bo Bcex ocTasbHbIX CHTYyauusiX (FOPH3OHT FPYHTOBHIX BOJ, Ha/IHuHe
NMOBHILIEHHOR MPOHHIAEMOCTH HJH JIHTOJOTHYECKOro «OKHAa» B KPOBJE
HAMOPHOrO rOPH30HTA, TECHOH THAPABJIMYECKOH CBS3H BOLOHOCHOTrO ro-
PU30HTA "C PEYHHIMH BOJAMH; CO3/aHHe BOJA03a6OpOB B CHCTEMax HC-
KYCCTBEHHOrO MONOJHEHHS 3aMacoB MOA3EMHMLIX BOJ H Ap.) MOA3EMHBIE
BOJL OKa3HIBAIOTCH HEAOCTATOUHO HJIHM MJOXO 3aUIMIEHHBIMH OT XUMH-
4ecKOro 3arps3HeHHs, a MHOrJa W OT MHUKPOGHONOrHYECKOro, H MO3TO-
My HEO6XONHMO [NpHHATH [ONOJHHTEJNbHBIC MepHl IO - CAHHTApHOH
3amHuTe B BHAE PErjiaMEHTAlUM XO3AHCTBEHHOH JesTeJbHOCTH B paio-
He B0/ 03a6OpPOB, CENHUANbHBIX TEXHHYECKHX MeponpusaTuit u T. A. ITo-
CKOJIbKY HPH HM3HICKAaHHAX TIOA3EMHBIX BOJL H NMPOGKTHPOBaHHH BORO3a-
60pOB O6GLIYHO OTCYTCTBYIOT AaHHBE, HEOGXOMHMBIE I/ OueHKH Gapb-
epHOR POJH (H3UKO-XMMHUECKHX NMpPOIECCOoB (BO3MOXKHOE KOJIHYECTBO,
cocTaB, CBOHCTBA H HHTEHCHBHOCTE MOCTYTMUIGHHS 3arpsi3HeHHH, QPH3HKO-
XHMHUYeCKHe CBOficTBa MepeKPHIBAIOLIMX -MOPOA M 3SKCHJAYaTHPYEMOro
BOMIOHOCHOrO T'OpH30HTa), A1 OOOCHOBAaHHS 30H CaHHTapPHOH OXpaHbI
BO03a60pa 1EJeco06pasHO BHACAHTL MO YCAOBHAM €CTECTBEHHOMH. 3a-
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Puc. 6. HanopHH/ POXOHOCHHA TOPH30OHT B MEcYaHHIX OTJOXKEHHSX, HENOCTAaTOYHO
3amumem—m1’4 oT 3arpa3ﬂ'exmux TPYHTORBIX BOJ:

I — cyrauuucTorcynecyaHaf rtonuia; 2 — TAMHB; 8 — neckd; 4 — ypoBeHb TPYHTOBBIX BOXL;, §—
Bono3abopHas CKBa¥KHHa B HanOPHOM BOJNOHOCHOM TI'ODHSOHTe H HanopHHA YPOBeHb BOXEI; 6 —
CKBaXHHBI B IPYHTOBLIX BOAaX

ILHIIEHHOCTH MOJ3EMHBIX BOJA BCEro [ABe€ OCHOBHHE IpyNnH BOIOHOC-
HBIX TOPH3OHTOB; 3allHILeHHBEIe H HEAOCTATOYHO 3allUMUICHHHIE.

K samumeHHHIM OTHOCATCA HaNOPHBIE H 6e3HanopHme ‘MexnJaa-
CTOBHIE BOABI, HMeIOlHe B PacCMaTpHUBAEeMOM palOHe ‘CHJIOLIHYIO BO-
AOYNMOPHYIO KPOBJIO M He NoJydYalomue 31€Ch KaK B eCTeCTBEHHHIX, TaK
H B HADYUIEHHHIX YCJOBHAX (HanpuMep, Npu “pabore BOAO3a6opa, Ape-
Haxa U Ap.) NHTaHHS U3 BhIIIEJEXKAUMX TPYHTOBBIX BOJ, PeK H BOJOe-
MOB uepes pasAessioliHe CJIOKW HJIM THAPOreoJorndeckue okHa. K Hejo-
CTAaTOYHO 3aNHIIEHHBIM TIOA3EMHHIM ‘BOJAAM OTHOCHTCA: a) TPYHTOBbLIE
BOJbI, TIOJIy4aloue NHTaHHe Ha MUIOMAAHM DACTpOCTpaHeHus; §) Ha-
nopHble ¥ Ge3HaNOpPHbIE MEKMIACTOBBIE BOLHL, KOTOphe B IPUPOAHBIX
YC/IOBHSIX M NPH SKCMJyaTalHd BOLO3a6opa u APYTHX COOPYMKEHUH no-
Jy4aloT NuTaHue Ha maomaan 3CO M3 BHUIEAEKANUX HEAOCTATOYHO
3AIIMIIEHHHIX MOASEMHBIX BOA Uepes pasliesifiouiue CJIOH -HJH FHAPO-
reo/IOrAYeCKHe OKHA, a TAKXKe U3 PeK H BOAOEMOB NPH HeNOCPEACTBEH-
HO# rHApaBIHUecKoil cBasu. [IpHMep HenOCTATOYHO BAIUINEHHOrO Ha-
HOPHOro BOJOHOCHOrO FOPH30OHTA NMpPHBEACH Ha puc. 6.

B oraensHBIX cayuasix, npu- npaxmqecxoﬁ‘aﬂaqumocm u Heobxo-
AUMOCTH . yTOUHEHHS CTeNEHH eCTeCTBEHHOH 3aIHIEHHOCTH BOAOHOC-
HOTO TOPH30HTA, 1E1ecO00pasHO NPOBOAUTEL NONOJHUTENbHHE HCCae0-
BAaHHSl H M3BICKAaHH, NO3BOJIAIOLINE OLEHHATh NapaMerphl. PUIHKO-XHMH-
YeCKIX MPOUECCOB AMs pacueTa. MHTPauMd M TpaHCHOpPMaumuu 3arpss-
HEHHH Ha MyTH K BOJOHOCHOMY TODH30HTY H BOZ03abopy. Bes 3roro
OLIEHKA 3alIUILeHHOCTH NPOM3BOAUTCH B OCHOBHOM MO JAHHBIM O TH-
POreosioruyeckoM  CTPOCHHH yqacTKa' pacmonokenfis Bomosabopa u
GUABTPALMOHHHIX CBOACTBAX MOPOA BOAOHOCHOrO TFOPH3OHTa H BMe-
W2IOMHX ero MOPoj. YuHTHIBAas CTenedb BAINMINEHHOCTH, TIpH BHIGOpE
SKCNJyaTHPYeMOTO BOAOHOCHOTO - TOPU3OHTA -B  THAPOTEONOrHYECKHX
YCJAOBHSIX, OTPaXeHHHX HaA pHuc. 7, r[pe;mhoeHne 6u1sio oTA2HO Gosee
ray0oKO3a/eralonM MNoA3eMHBIM BOAAM B OJIHMFOIEHOBHIX OTJIOXKEHH-
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Prc. 7. I'maporeonoriuecKHii paspes Ha Y4aCTKE PasBellKH NMOA3EMHHX BOA AMA BO-
jocHaGXkeHus:
Q,* — cpeanedeTBepTHUELE (IIOBHOTASNHEANLENE OTNONKERHS] Qo = HEXHeueTBepTHUHLIe 03ep-

HO-aJUNIOBHAJbHBIE OT/IONKEHHs; P3-— BepXHemajleoreHoBble (OJNHrOLEHOBbe) OTJIOKeuus; I — mec-
KM, CylecH, aJleBpPHThi; 2 —IJIHHbI, CYFJIHHKH; 3 -— ypOBEHb BOLOHOCHOTO IODH30HTA B OTJIOXKEHH-
X Qo 4—To Xe, B OTJONKEHHAX Pg; 5 —rpamuua crpaturpadrueckoro Hecoraacus; 6 —

KPOBJIsT MHOTOJETHEMEP3JbiX IOPOoX; 7 — cKBa>kHHa B Hamop BOAbI; 8 — BopompHeMHas 4acTh
CKBaJKHHBL.

fiX, MEePEKPHITHIX BHIAEPKAHHBIM CJIOEM TVIMH H CYTVIHHKOB MOIIHOCTBIO
He MeHee 15 M W TOJIIeH MECYAHO-TJIHHHCTHIX OTJOXKEHHH MOIIHOCTBIO
no 70 M. Cesasanuble ¢ atMochepofi BeLIedexaline MOA3ECMHbBIe BOJH
B HHXXHEYCTBEPTHUHBIX 03EPHO-aJIIOBHAMbHBIX OTJIOXKEHHAX OBLIM NpH-
3HaHBl HEMPHIOJHBIMH B KayeCTBe HCTOYHHKA LEHTPAJNH30BAaHHOTO BO-
NOCHAGKEHHS KAaK HeJOCTATOYHO 3alHIIEHHBIC OT XHMHYECKOro 3arpsa-
HeHust (BOM03abop mpoeKTHpyeTcs B Hedrea00HBalONIeM pafioHe).
Henpapuibhas OUEHKA POJIH 30HH a3PAlMH KaK ecTeCTBEHHOH 3a-
HIMTH 6e3HANOPHOrO BOJOHOCHOTO TOPH30HTA, IPHYPOUEHHOrO K Tpe-
HIHHOBaTHIM H3BECTHAKAM, MOXeT OBITb HJIIOCTPHPOBaHA Ha HpHMEpe
CO3/1aHHA TPyNIbl FOPOACKHX BOA03a0O0POB, PACMONOKEHHHIX B JIOJHHE
NpPHTOKA ONHOH M3 pek espomeiickoi yacth tepputopud CCCP. 3zech
Ha/ NMOBEPXHOCTBIO TOJA3EMHBIX BOA B H3BECTHAKAX 3aJeralnot Ges3BOi-
HBle H3BECTHSKH, A ellle BHIle ~— NeCYaHO-IVIMHHCTHE OTJOXKEHHS MOoIl-
HOCTbIO 70 60 M, B COCTaBe KOTOPHIX, KAK CYUHTAJOCh DaHee, HMeercst
toaina rauH. [1pn passeike H NPOEKTHPOBAHHH BOJ03a60OPOB, BHIAHMO,
[oJiarajii, 4To 30Ha a3paliH LOJIKHA SBHTLCA GapbepoM AJIS NPOHHK-
HOBEHHS [OBEPXHOCTHBIX 3arpsi3HCHHi B BOJNOHOCHBIH rOpPU3OHT. Pas-
BHTHE HHTPATHOIO 3arps3HEeHHA MOJ3eMHBIX BOA B PacCMaTPHBACMOM
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Puc. 8. Kouuempauaoaﬂue upod:u.nu HHTPATHOrO 3arpAsHEHHR NOPOA B 30HE aspa-
LHHE IO CKB. 17 1 13:
! — NOYBeHHO-PACTHTENbHLIA CNOA; 2 — CYTJHHKH; 3 — IeCKH; 4 — cynecH; § - BepXHeJeBOHCKHE

H3BeCTHAKH; 6, 7 — rpaduku H3MeHeHus copepxadus NHeF m NOy~ cOOTBeTCTBEHHO; 8 — ypo-
BeHb MOA3eMHbIX BOA

40

pa#oHe, cOMPOBOXKAAOIIEeeCs YBEJIHUEHHEM KOHIEHTPAUMU a30Ta, BXO-
nsumero B coctaB :NO3 (N—NO;~), B OTZe/NbHBIX CKBaXHHAX FOPOA-
CKHX BOM03260poB fio 15 mr/am3, a B mpujerarmomedl K ropoay ceib-
CKOH MeCTHOCTH [0 55 Mr/am3, He MOATBEPAHJIO 3THX NPEANOJOKEHHI.
['uaporeonornyeckue U3bLICKaHUS, NPOBEACHHBIE B CB3H C HHTPATHBIM
3arpsisHeHHEM MOA3CMHbIX BOJ, BHISIBHJIH HEOCTATOYHOCTb ECTECTBEHHOM
3aIIMIIEHHOCTH 3KCIIyaTHPYeMOrQ BOJOHOCHOrO TOPH3OHTA, TaK KakK
MHOTOYHCJICHHbBIE OBpAard, B KOTOPHIX 30HA a3pallud yMeHblIajaach AO
HECKOJIbKHX MeTpOB, CAYXKHJIH NyTAMH c6opa U akTHBHOH HHHIbTpaA-
UHH 3arpsA3HEHHHIX CTOYHHIX H aTMOC(epHBIX BOJ HENOCPEACTBEHHO B
BOJOHOCHBLIA TrOpH30oHT. HMHTEHCHBHOCTL HHQHJILTPALHH, TIO AAHHBIM
YHCJEHHOIO MOJEJHPOBaHMs, B oBparax jgocrdraer 1,8-10-3 wm/cyr.
Kpome Ttoro, 6bl0 yCTaHOBJEHO, YTO Cpelu NMOPOX, CJAraloiiHX 30HY
a’pauuH, TJIHHB OTCYTCTBYWOT. Il0 TrpaHyJOMETpHYECKOMY. COCTaBYy H
CBOMCTBAM TJIMHHCTHIE OTJIOXKEHHST B 30He a3palHH HAECHTH(HIHPOBAHH
KakK CyriaHHKH ¢ Kodbouuuentom duaprpauud or 0,1 mo 0,6 m/eyr,
No3TOMy Aaxe NPpH MoiHOCTH 50—60 M mecuaHo-riHHHCTas TOJIIA B
LeJoM JAO0BOJIbHO OGBICTPO NPONMyCKaeT MOBEPXHOCTHLIE BOJBI, He 3ajep-
JKUBAsl BCEr0 KOJHYECTBA COJAEPIKAUIMXCS B HHX 3arpssHeHHH.

Ha 310 ykasbiBaioT pe3yabTaThl H3yUeHHs COAEPKaHHA COoeNHHeHHUIt
a30Ta B NOPOJAaxX 30HH adpalUH Ha yyacTKaX MeXJy oBparamu, rie
MOILHOCTbL 3OHH a3pauud MakcuMaubHa (puc. 8). Conepxanne NHytu
NO;~ B nopoze saech aocturaetr 8 mr na 100 r, a B nopoBo# BJare —
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HECKOJbKHX COT MHJIIHrpaMM Ha KyOuueckuit neummerp. Ilpu stom
MaKcHMaJibHble KOHUEHTPallHH a30Ta BCTPEYAIOTCS H B caMOH HHXKHEH
YacTH 30HBl a3PallMH, T. €. HENOCPEACTBEHHO HaJ M3BEeCTHSKaMH Kak
npu necuaHom (cM. puc.”8,a), Tak H npH cyriuHHctoM (cm. pHC. 8,6)
cocTaBe NOPOA 30HBI a’pauuu. Takum o0pa3oM, B YCJOBHSX NOCTYI-
JieHHs GOJbIIOro KOMHYECTBA 3arPSI3HEHHBIX MOBEPXHOCTHBIX BOJ 3a-
HIMTHAS POJb NECYaHO-TIMHHCTON 30HBI a3pauHu OKasblBaeTcs Helo-
CTATOYHOH Jake NpPH 3HAYHTEJbHOH ee MOILHOCTH.

FTJABA 4.

PACNIPOCTPAHEHHBIE 3ATPA3HHUTEJH BOJ bl
B JEVCTBYIOLIUX BOLO3ABOPAX

KauecTBO BOJbI -B JCHCTBYIOIIHX BOJA03abopax ualie BCEro yXyA-
MWaeTcs BCJeJCTBHE 3arpsisHeHHs GaKTepUsSIMH W BHPYCaMH, HedTenpo-
AYKTaMH, a30TCOACPXKANIHMH BEHECTBAMH, CeJbCKOXO3SACTBEHHBIMH
SIOXMMHKATAMH, HEOPraHHYECKHMH W OPraHHYECKHMH KOMIMOHEHTAMH
NPOMBIIJICHHBX CTOYHBIX BOJA, a TaKKe HEOPraHHYECKHMH KOMIOHEH-
TaMu, XapaKTepHHIMH JJs MHHEPaJIH3OBaHHbLIX NpupoaHbix BoA. Cre-
nenb yXy/JLCHHS KAuecTBa BOAbl 3aBUCHT OT MHTCHCHBHOCTH MCTOYHH-
KOB 3arpssHeHHs, PasMelllcHHs HX OTHOCHTEJNbHO BOj03abopa M oco-
GeHHOCTEH MpPOIECCa MHTPAUMH TEX HIH HHBIX BeIeCTB B BOZOHOCHOM
ropusonte. HeGnaronpusitHble NOCAEACTBHS 3arps3HEHHs BOJAH B 3Ha-
YHTENbHOH Mepe ONPEAECASIOTCS REIHYHHON NpPEBLICHHsST KOHIEHTpa-
wun 3arpasnuteas Haa IIK u Hannunem 3dekTHBHBIX CIOCO6OB JIHK-
BH/IALMH 3aTPSA3HEHUST H OYHCTKH NOJ3EMHBIX BOJ.

HE®TENPOAYKTBI U HE®TD

3arpasHeHHe MOA3EMHBIX BOA H BoA03aGopor Hedthio H Hedrenpo-
JAYKTAaMH BCTPEYaeTCs YaCTO M MPENCTABJSET 3HAYHTEJbHYIO ONAaCHOCTh
B CBSI3H C GOJDBILOH PAaclpoCTPAHEHHOCTbIO MOTEHUHANbHbLIX HCTOYHH-
KOB 3TOr0 BH/a 3arpsi3HeHusi — TEPPHUTOPHH NpeAnpusATHH No nepepa-
Gotke H xpanenuio nedTH, yyacTkoB HedTEl00bMM W Tpacc Hedrenpo-
BOJIOB, I/ie YTeYKH W pasauBul nebTH #H HedTENPOAYKTOB Haubogee Be-
positebl. Tak, B BenukoGpurahnu H3 3adukcnposamnbx B - 1977—
1978 rr. 989 ciyuaeB 3arpsisHeHHsl NOA3EMHBIX BOA Ha JoM0 Hedre-
npoAyKTOB nphxoAutcs 381 cayyail.

B HauGosbLiell CTENEHH NOABCPIKEHBI 3arps3HEHHIO IPYHTOBLIE BO-
[bl; NOsIBJACHHE HeTenpoAyKTOB B 3aMETHBIX KOHIEHTPAUHAX B BOAO-
3360pHBIX CKBAXKHHAX, HCNO/b3YIOMHUX TJyGoKO3aIeraloiiue HanopHble
BOJLI, BCTpPeuyaeTcs pexe W OOBIYHO SBJASIETCS pesyabTaToOM Hapyuie-
HHST IIEJOCTHOCTH 9SKCIUyaTamHOHHBIX, Pa3BeJOYHBIX H HabJjiofarenb-
HBIX CKBaXXHH Ha Ta30HEMTAHHX MecTOpPoXAeHHAX.- OCHOBHYIO 4YacTb
nedtn (90-~95%) cocTaBasIOT pa3HOOGpasHble yrIeBOLOPOABL, A B CO-
cTaB npHMecell BXOAAT cepa, as0T H Merajuibl. IliorHocTb HepTH H
MHOTHX HedTenpoAyKTOB MeHble MIOTHOCTH BOAH, JHIIb HEeKOTOpbi€
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copTa MasyTa H YIJeBOAOPOJOB HMeioT 6oJjiee RBICOKYK IJIOTHOCTH
BdaskocTh HeTH U BeJHUYHHA KaHHJIJlﬂpHOI‘O HATSXKEeHHS TaKXe OTJH-
HawTCsd OT COOTBETCTBYIOLIHX HOK&S&TGHQH BOABI, YTO ompejenseT He-
KOTODbie OCODCHHOCTH pacHpOCTpPaHeHHsl 3THX BelleCTB B 30HE a’pa-
LIH B B BepXHeM BOXOEOCHOM ropusoHTe. HedTh H OoJblIHHCTBO Hed:
TENPOAYKTOB ¢ BOJAOH He CMEIUIHWBAIOTCH, PACTBOPHMOCTb HX OTHOCH-
TeJIbHO HeBeJHKa. Hanmpuwmep, a5 x)ugkux napaduHoB U HadTCHOBHIX
yrJeBofopoAoB oHa coctaBasier 40—150 mr/am3, uto Bce 3Ke BO MHOrQ
pas npesuimaer [1JIK. PacTBopuMOCTs apOMaTHUECKHX YIJIEBOAOPOIOE
eute Bhime H gocruraer 500 (tosyos) u naxe 1800 (Genson) mr/am?

Tlpu MajioM KoJiMyecTBe PasJ/MBUIMXCS HeQTENPOAYKTOB OHH OCTa-
0TCSl B 30He a3paiHy, o6BOJIAKUBas NMOBEPXHOCTb 3epeH H TPEIHH E
rmopole, a eclH AOCTHIAIOT KanHJISPHOH KafiMBl, To pacmpocTpaHs-
I0TCl Ha HEKOTOpoe PacCTOSIHHE ‘M B TOPH3OHTAJpHOM HANPaBJEHHH.
Ilpu s3TOM 3arpsi3HeHHe PYHTOBHIX BOJA PAacTBOPUMBIMH YIJIEBOLOPOAA-
MI NPOHCXOAHT B PE3yJbTaTe NPOMBIBAHHS MOPOJ 30HBI a3PalHH ATMO-
chepubiMH ocaskamMu. Ce3oHHBIE KOJIeOaHHSI MOBEPXHOCTH T'DYHTOBHIX
BOJ, HECKOJbKO H3MEHSIOT BBICOTHO® HOJIOKeHHe HepTenpPOAYKTOB, CO:
CPENOTOYCHHHIX B KaNHJJISIPHOH KaHMe, YyTO yBeJHYHBAaeT pasMepnl 3a-
rpA3HEHHOM YacTH MOPOA 30HH ajpanuu. [IpAKeHHe HeDTENPOLYKTOB
yepes 30HY aspaidd COMNPOBOXKAAETCS HX YACTHYHBIM pPaCCIOCHHEM,
agcopbuuedt B MOpPofax, OHOXHMHUCCKUM paciajioM H ucnapenuem. [pu
60/1bUIOM KOJHYECTBe Pas3aHBLIHXCH HepTenpoAYKTOB B MpOLECCe Bep-
THKaJbHOH MHOHIBTPALHH OHH 3aMOJHSIOT BCIO 30HY-a3PalHH, Kaluj-
JSIPHYIO KalMy M pacChJBIBAlOTCS Ha IOBEPXHOCTH TPYHTOBBLIX BOJ B
BUJe CJIOs TO#H HJH HHOH ToauiHHBL. Kose6GaHns yPOBHA FPYHTOBHIX BOA
NPUBOAST K YBEJNHUYEHHIO MOILHOCTH 3arpsisHeHHHX HedTenpoAykTaMmA
IOpOZ B BOAQHOCHOM TOPH30HTE,

TTpH CIOHCTOM CTPOEHHH NOPOA 30HBI A3PAlHH H BOJOBMEILAIOIIEH
TOJIHIA (bopma 3aJIeraHusl HePTENnPOAYKTOB YCIOXKHACTCS. -Ha xoHtaxk-
Te MOA3EMHEIX BOJ C_JIHH30H HJIH CloeM HehTEnpOAYKTOB nocnenHAe
MOIYT NEPEXoAHTh B MOA3EMHble BOAB B 3MYyJbIMPOBAHHOM BHIE; HA
BCeil MOBEPXHOCTH KOHTakKTa HedTeNnpoAyKTOB ¢ HHQHIBTPYOIUMHCS
" MOA3EMHBIMH BO}J,aMH HpOHCXO,HHT ‘BBIHOC U3 HHX paCTBopHMbIX yr.ne*
BOJAOPOJOB. DMY/IbIHPOBAHHEIE H PACTBOPEHHBIE YIJEBOLOPOAH! BMeCTe
C MOTOKOM NOA3EMHBIX BOA MHIPHPYIOT B BOJXOHOCHOM TODH30HTE B
HanpaBJICHHH }lBH)KEHHH HOHSEMHHX BOA H MOI‘yT Bal‘pHSHﬂTb BO,lIOSa‘
6opbl. JIuH3a Hecprenponymon TOXE MOXKET . [lepeiBHraThest; CKOPOCTh
ee pacnpocTpaHeHH§ OGBIYHO MeHbllle CKOPOCTH MOTOKA NOASEMHBIX
BOJ M 33BHCHT OT (DUSHYECKHX CBOWHCTB - HepTENPOAYKTOB .(BS3KOCTD,
IJIOTHOCTb, NOBEPXHOCTHOE HAaTSXKEHHe) -H  BOJOBMEIIAIOUHX  TMOPOX
(rpany;OMeTpHYECKHII .COCTAB, TPEUIHHOBATOCTb, NPOHHLAEMOCTb, CO-
Aep:KaHue BOAHI).

B BOJOHOCHOM TOpH3OHTe B NpOLlecce aHA3POOHHIX GHOXHMHYECKHX
peaKuHii NPOUCXOAHT OKHCJIECHHE He(pTenpozlmeB KOTOPOE 'CONPOBOXK-
JlaeTcsl pa3BUTHEM DPE3KO BblpaXKeHHOH BOCCTAHOBHTEJLHOH O0GCTaHOB-
Kd. B 3tHX YCJAOBHAX H3 BOIIbI HC'{BSaIOT paCTBOpeHHbIH KucJjaopon #
HUTPATHl U yMeHbIIaeTCsl COAepKaAHUE CYAB(ATOB, HO TOSIBJAIOTCA aM-
MOHHI{i, CEPOBOLOPO/, YBETHUHBAETCS COJCPKAHUe 3ele3a, Mapranua
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H CBOOOJHOM YIVIEKHCJIOTH, YXYAIIAIOTCA BKYC H 3alnax BOAH H OHa
CTAHOBHTCS HENPHIOAHOM IJIs TMHTbEBOro HCnojb3oBaHus. Takoe m3aMe-
HeHHe COCTaBa BOJbI, KDOME TOrO, NPHBOAUT K KOJbMaTalHH (HIbTPOB
CKBaXKHH M 3aPaCTaHHIO BOJAOBOJOB M pe3epByapoB, YTO BbI3bIBAeT He-
00X0AUMOCTb .06e3:KeJe3nBaHUs BOJAL. YXYyAIIeHHe KayecTBa NOA3EM-
HBIX BOJ BOJIM3H yYyacTKOB passauBa HedTn, nmo ganubiM ®. Bupka n
C. ®opesepa, He ucyesHeT u yepes 70 Jser.

H3meHneHue opraHONenTHYECKHX CBOHCTB BOABI MPOHCXOAHT YyXKe
IPH OYEeHb MaJbIX CONepKaHHUAX HeTeNnpOAYKTOB, UTO INPeNbABJAET
NOBbIIeHHble TpebGOBaHHS K TOYHOCTH aHanu3za Boasl. Onpenenenue
MaJbiX KOJHYeCTB HedTenpoAYKTOB B BOJe, OCOGEHHO NPH HaJHYHH
APYTHX 3arpsi3HUTe/IH OpraHHYecKoro NpPOUCXOXK/IEeHHs, BbI3bIBaeT 3a-
TPYAHEHHs H TpeGyeT NpHMEHEHHs pasHOOGPa3HBIX METOJOB, B TOM
YHCJle CNeKTPaJbHLIX U XpoMaTorpaduyecKHux.

Jlnst onpeneneHHsl cogep:KaHusl PacTBOPEHHBIX YIVIEBOJOPOJOB NPO-
Obl BOABl HHOTJa HNPHUXOAHTCS OTOHpATh HHKe CJos He()TENpONYKTOB,
3aJjieralolHX Ha NOBEPXHOCTH BOJOHOCHOrO FOPH30HTa, H 3TO 06cTOA-
TeNIbCTBO 00YCJIOBIHBAET HeOOXONHMOCTb HCHOJB30BAHUS CHIEIHANbHAIX
npo600T6OpHHKOB, 06eCTeUnBAOIHX HANEKHYIO H30JALHIO NPOOLl BO-
Ab OT HedTenpoAYKTOB NpPU CNyCKe X NMojbeMe Mpo600TOOpHHKA.

[Ipu pasauBax HedTEenpoAYKTOB B palioHe DACIOJIOXKEHHS BOJAO3a-
GOpHBIX CKBaXXHH B NEPBYIO Ouepenb NMPHHHMAIOT MepH N0 c6opy Hed-
TENPOAYKTOB C MOBEPXHOCTH 3€MJIH, a HHOTJa H IO yAaJIeHHIO BEPXHHX,
nauboJiee 3arpsi3HEHHBIX MOPOA HA JOCTHKHMYIO riy6uny. Ilocse sToro
HPOBOMAST HAJAHTENbHYIO OTKAuKy 3arpsi3HEHHHIX [OA3eMHBIX BOA JJs
NPOMBIBKH BOJOHOCHOTO FOPH30HTa. TakHe OTKAuKHM MPOBOAHJHCH, Ha-
npumep, B Ilsefinapuu, rie HecKOJbKo aBapHiHLIX pasjHBOB HedTe-
NPOJAYKTOB NPOH3OIIIH B HENOCPeACTBEHHOH 6.M30CTH OT BoRo3abop-
HbIX CKBaxHH, HecMOTpPs Ha AJHTENbHYIO OTKauKy, OJHH H3 B0J03a-
6opos B KaHTOHe DBasenb Bce Xe MpHIIJIOCh 3aKPHTb. B Apyrom paio-
ne lIBefinapun B pesyJibrate KaTactpodsl Ha Jopore Ha IMOBEPXHOCTH
semas, B 170 M or ropojckoro Boposabopa, 6vlin pasnutel 10 M® au-
3eJLHOrO TONJHBA, W3 HHX 2 M3 ynajock coGparh Ha Mecte, a 8 M®
NPOHHKJH B BOJOHOCHBIH ropu3onT. Ha wmecre apapun OBl BHIPHIT
KOTJIOBAH, H3 KOTOPOro BHIBe3eHOo 9 Thic. M3 3arpssHeHHBIX nopon. Ilo-
cJle 3TOro KOTJioBaH Oblji 3amnoJiHeH 4YHCTHIM rpyHTOM. Huxke no moro-
Ky OT MecTa cOpoca ObIIH NPOHAEHBl CKBAXKHHBI U WIAaXTa, H3 KOTOPHIX
B Teyenne 15 cyT nposonuaach OTKauka BoAdl ¢ pacxogom 30 ajc. ITH
MEpPONPUATHS OKA3aJHCh AeHCTBEHHBIMH H 3aLIUTHJH FOPOACKOH BOJO-
3abop OT 3arpsI3HEeHHA.

Mo coobmenmio I'. Barrepmana (1983 r.), MeHee ycnemHsiMH OblIH
TpexJieTHHE OTKAYKH 3arpsisHEHHHIX HedTenpoAyKTaMu MOJ3EMHBIX BOX
B onHoM u3 roposos ®PT B monuue Bepxuero Pefina. OcraBuinecs
He(TENPOAYKTHl NPOMOJKAAH OBITh HCTOYHHKAMH JIEFKO PacTBOPHMBIX
4POMATHUECKHX YIJIEBOJOPOAOB, JAJs YAAJEHHS KOTOPHIX H3 BOAH NpH-
WJIOCh NPOBOJUTH YCHJCHHYIO NPOMBIBKY BOJOHOCHOI'O TFOPH30HTZ H
6uonerpaanmio sarpsasuenuii. A. Xanrep-Baeiip B 1978 r. onucax 3a-
rpA3HeHHe NOA3EMHBIX BOJ, KOoTopoe npousouio B lOro-Bocrouwoi
Aurqun B pesysibTaTe aBapuu Ha wedrexpanusuime. XoTsd mioimanb>
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pasauBa coctasafga Bcero 500 M2 u 66abmas yacte HeDTENPOAYKTOB
(musesnbHOe TONHBO) OBlTa cpasy cobGpaHa, Bce ke 130 M3 mponukIH
B NOYBY M IOJCTHJAIONLYIO TOJILY NOPOJ, CIOXKEHHYIO HEOJHOPO HBIMH
TPEUIMHOBATHIMH MeJaMH, B KOTOPHIX HA IyGHHe 25 M 3ajeraior moj-
3emuoie BOoAb. B 700 M oT Mecta aBapHM HaXoAMTCs B0oj03aGopHas
CKBa)kKMHA, obecneynBalonlasi BojOCHaOXKeHHE HaCTH ropojga. YUHTH-
Basi OTCYTCTBHE aJIbTEPHATHBHOTO HCTOYHHKA BOJAOCHAOXKEHHS B CJy-
yae 3arpsA3HeHHS BoJo3abopa, H3YYHJIH pacnpeneeHHe HedTenpoayk-
TOB B NMOPOJAXx, MOCTe 4ero 4yepes ABe APeHaxHble CKBaXKHABI NPOBETH
OTKauKy 3arps3HeHHbIX BOA. JlJd ‘OYHCTKH OTKauYHBAaeMBIX BOJ GBI
paspaboran MeTon H COOPyeHa onmeiTHast ycTaHoBKa. Ilo pgaHHEM
f. llIsoma (HCCP), B onHOM K3 BOA03260pPOB MOJ3EMHBLIX BOJ COjep-
’KaHHe yrJeBOJAOPOJAOB B BoJe yBeaHyuwBasaoch go 0,18 mr/am3 scien-
CTBHe yTe4yKH He(DTEeNnpPOAYKTOB H3 CKJala roplodye-CMa30YHHIX MaTepH-
as0B, Haxojsmlerocs B 600 M or BomosaGopa. st pa3paboTKH Mep
N0 YCTPAHEHHIO NOCJENCTBHI 3arpsisHeHHsT NOA3eMHHEIX BOJ OBLIH IpO-
6ypeHbl 26 pa3BeOYHBIX CKBAXKHH, YCTAHOBAEHB MOIIHOCTH CJOS Hed-
TeNPOoJYKTOB Ha HOBEPXHOCTH I'PYHTOBHIX BOA H HX KOHLEHTpalHsd B
Bole. 3ateM BOJH3H MecTa yTeuyKH Obln nmpoOypeH NMEpexBaTHBalOLIHA
psii H3 CeMH CKBaXHH TJayGHHo#l 15 M, 060pYAOBaHHHX KepaMHUYECKH-
MH duIbTpaMH. B KaxoH H3 CKBaKHH OBLTH YCTAHOBJIEHH [JBa Haco-
ca: BepXHHH —— JJd -or6opa HedTEHNPOAYKTOB M HHNKHHH — AN OT-
6opa noaseMHbix BoA. OTKayHBaeMylo BOAYy OYHIIAJH OT HedTempo-
nykroB. C nensio Gosnee NONHOrO nepexsata BepxXHell 4acTH 3arpsi3HeH-
HOTo NOTOKAa MOJ3eMHBIX BOJ, MEXKJY JHHHCH APEHAXKHHIX CKBAXKHH H
B0J103a60poM, KpoMe TOro, Gbljia COOPYyKeHa 3alllHTHAS TPaHIles MAJH-
Hoit 600 M u rayGuHo# 4 M, 3acHnaHHas IleOeHROH. B BepxHel yactH
TpaHilen A0 ray6unnl 1 M GblIa yJoxeHa TpexciaoiiHas obchinka (cy-
TJIHHOK, KPYHHBIA mecok, rpaBuii). B tpauuee uepes kaxjasle 100 M
pasMelleHbl APEHaXKHBle KOJOAIBI-CKBaXXHHB TJyOHHOH & M H3 mep-
dopupoBanHLIX GeToHHBIX TPY6 Goabiioro axamerpa. Ilpu oTkauke H3
5THX CKBAXXHH, BHINOJHSBILEHACA C NMOHHKEHHEM YpPOBHA Ha 2 M, oTOH-
panocs 100—600 M3/cyT BOABI € Colep:KaHHEM YIJeBOXOPOJOB BHAYa-
Jge 0,11, a yepes noaroga — 0,01 mr/am3.

KpynHomacuiTabHoe 3arpsi3ieHHe aJJiIOBHAJBHOTO . BOJOHOCHOTO
ropu3oHTa H Boj03abopa HedTENPOAYKTAMH MPOH30LLIO Ha O-Be JKHT-
HoM, Ha Jesobepexbe p. Hynas [43], B pesyabrate yTeyex Ha TeppH-
TOPUH HedTEXHMHUYECKOro KOMOWHATa M C6poca B peKy HeJOCTaTOYHO
OUMIIEHHBIX CTOYHHIX BOA. I10 MaHHBIM KOHTPOJBHOrO ONpoGoBaHHS
CKBaXXHH H KOJOJALEB B BOJAOHOCHOM TOPH30HTe 3arpssHeHHe pacnpo-
CTPAHHUJIOCL HA HECKOJIbKO KHJIOMETPOB, PaCTBODEHHbIe HedTenpoaykK-
Tl COICPKAMHUCH MO BCEH MOIIHOCTH NJIACTa, a SMYJbTHPOBaHHHE (Ma-
c/a) cobHpaJHch B BepXHEH 4acTH mJjacra H HajJ YPOBHEM IPYHTOBHIX
Box. [lo OpHEHTHPOBOYHHIM pacyeTaM Ha INOBEPXHOCTH BOJOHOCHOTO
FOPH30HTa HAKOMHJIOCH QKoso 100 Thic. M3 nedrenpoAykros. s JHK-
BHJAIHK 3aTPSI3HECHHS IOMEMO MepONpPHsATHA obulero Xapakrepa, npe-
OTBpaIaIOHX JaJbHelllee TOCTYNJICHHE 3arps3HeHHH B MNOA3EMHBIE
BOJIbI, 3aPOCKTHPOBAHBI CHEHHAJbHble 3alIHTHEIE MEPONpPHATHS.
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HHUTPATbDI

CoorBerctBenHo ctaHfapraM, npuHateiM B CCCP H MHOTHX JApyrax
CTpaHaX, KOHUEHTPAlHsl HUTPATOB B NHUTbEBOH BOJE He JOMKHa Mpe-
BBlIAaTh 10 HATpatam NOz~ 45 mr/am® @in no asoTy HUTpaTtoB N—
NO;~ 10 mr/am3. Ecau sra KOHUEHTPAaUHs NPEBHIIEHa, TO BOAA MOXET
0KasHBaTh BPeJHOe BO3jelicTBHE Ha 3/0pPOBbe: B OpPraHH3Me YeJOBeKa
NOJ BJIHAHHEM KHIUEUHOH MHKPOQJIOPH NPOHCXOJHT BOCCTaHOBJIEHHE
HUTPATOB B HMTPHTBHI, NMPH 3TOM HHUTPHUTH, 00pasys MeTreMorioGuH,
OJI0OKHPYIOT B KPOBH I'€MOIJIO6HH H 3THM TOPMO3AT NMEpeHOC KHCJIOPOAa
K TKaHAM. 3aboneBaHHe MeTreMorsioGHHeMHefi 0COGEHHO ONacHO AJs
rpyaHsix aerefl. Kpome toro, o6pasyiollkecsi B OpraHH3Me UYesOBeKa
HHTPHUTH MOTYT B3aHMOJeHCTBOBAaTb C HEKOTOPHIMH KOMIOHEHTaMH NH-
IIH HJIK JIeKapCTBEHHBIX NpenapaToB, NMPHHHUMaeMbIX yesoBekoM. [Ipx
9TOM 0Gpasyiorcss N-HHTPO30COCTABJSIOUIHE. ¥YCTaHOBJEHO, 4YTO - AJIA
JKHBOTHBIX OHH SIBJISIIOTCSt MOTEHIHAJbHO KaHLEPOTEHHBIMH, HeJb3sT HC-
K/IOUHTh 3Ty ONAacHOCTb H JJI YeJOBeKa.

B Hesarps3HenHBIX NOA3EMHBIX BOAAX COAEP:XaHHe HHTPATOB OObIY-
HO HE3HAYHTEJNbHO H PeNKO NOCTHraeT HeCKOJbKHX IPOUEHTOB OT 00-
14ero KOJHYeCTBa aHHOHOB.

B noysax ocHOBHas yacTb HHTPATOB HAXOAHUTCH B OPraHM4eCKoi
dopme. TTo mMepe TOro Kak opraHHuecKOe BELIECTBO H OCTATKH pacTe-
HH# paspylIaloTC NMOYBEHHHIMH GaKTepHAMH, HeOOJbllas Y4aCTb Opra-
HHUECKOro a30Ta TpaHchopMHpyerca B aMMOHMAHMA asor NH.t.
B sTo#i hOpMe a30T B NO4Bax JOJrO He CoxpaHsierca. B Gaaronpust-
HEIX YCJIOBHsIX (NMOBHIIIEHHAas TemmepaTypa, xopowas aspauus, pH
6,5—7,5) OH C TOMOLIbI0 HOYBEHHHIX GakKTepHit GBICTPO NEPEXOAHT B
NO;~. Hutpars xopolio pacTBOPHMb B BOAE, MaJ0 COpGHPYIOTCS mo-
YBCHHBIMHM YaCTHUAMHU; YaCTh HX yCBaUBAETCs KOPHAMH pacTeHHid, APY-
ras yacTb ¢ NOMOIIBI0 GakTepHil nepexOAHT B ra3oo6pasHBIfi asoT,
a OcTaBLUIHECH HHTPAThl JIErKO BEHHOCATCH HHOHABTPYIOIIMMHUCH MOBEPX-
HOCTHBIMH BOJaMH B NOJ3eMHEIE BOALL

B noasemunix Bojax NOz;~ o6GbiyHO cTabuJieH, TaK Kak HpU HH-
$uabTpaLUMH Yepe3 MOYBY H 30HY a3palMH H3 NOBEPXHOCTHBIX BOJ
yaansiorcs 6aKTepHd M O6JbIIAsT YacTh OPraHMYECKHX BEUIECTB, KOTO-
pele Morsi Gbi croco6CTBOBaTH TpaHC(HOPMALWH HHTPAaTOB B as3000-
pasHEli a30T.

TlepBhie CyYaH HUTPATHOTO 3aTPA3HEHHS MOA3EMHBIX BOJX Ha Celb-
CKOXO3SHCTBEHHBIX TEPPHTOPHAX, CBSiI3aHHHE C TIPMMEHEHHEM M BBIMBI-
BAHHEM a30THHX HeOpraHU4ecKUX YAOOpeHHH H3 MOuB, OblAM ONMHCAHBI
eue B koHite XIX B. — nauane XX B. Ocobenno GeiCTPO pasBHBaeTCH
HHTpATHOe 3arps3HeHHe MoA3eMHuix BoA nocne 40-x rr. TeKyuero cro-
JIETHsl, KOrjAa BO BCEM MHpE NPOH30MIJIO PC3KOE yBEJIHUEHHE HCIOJb-
30Banua yRoOpeHuit: ecan B 1938—1939 rr. B moYBH BHOCHJIOCH ApH-
MepHo 2,6 MaH. T asota B rog, 1o B 1975—1976 rr. — 40,9 Moy T B
rof. COOTBETCTBEHHO 3TOMY YBeNWUHJICS H BBIHOC a30Ta H3 TOYB B
NOJ3eMHBIE BOJIBI.

MaccoBoe npuMeHeHHe ya06GperHil, 0cOOEHHO a30THBIX, NpHBe-
JO K HapylUeHHI0O I[OYBEHHOH 3KOJIOTHYECKOH CHCTEeMbl, CHH3HJIO
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AeficTBHe MOYBH KaK GHOJIorHuyeckoro GuAbTPA M, KaK CJAEACTBHE, NPH-
BEJIO K YBGJHUYCHHIO BbIHOCA HHTPATOB B NMoA3eMHHle BoAH. Kak moka-
3a/My UCCJIe10BaHUSI, IPOBEJICHHbIE B Psijie eBPONeHCKAX CTPaH, ¢ NpH-
MeHEeHHEM a30THBIX YHOGpeHHH cOnepKaHHe HUTPATOB B MNOJ3EMHBIX
BOJax BHayaje pe3ko Bospocao ¢ 10—12 mo 25 mr/amd, a saTem Ha-
Gaonancs exerofnsiit npupoct xo 2 Mr/am® B rox. CoobiieHHS O pe-
THOHAJILHOM YBEJHYEHHH COJEPXKaHHS HUTPATOB B NMOJA3EMHHBIX ‘BOJaX
B BesnkoGpuranuu, ®panuny, Hugepnangax, Hapausie u apyrux crpa-
HaxX cTajiM NOSBJATHCA Bce Hame ¢ KoHma 60-x rr. Pafionsl mioman-
HOTO HHTPATHOrO 3arps3HEHHs MOJA3EMHBIX BOL 3a PyOGeKOM yCTaHOB-
JIeHBl B 3THX cTpaHax, a takxe B CIUA, ®PT, TAP, I[THP, UCCP,
COPIO, Munuu u ap.

B CHIA o6caenoBanue 14 600 Bogo3aGopHLIX CKBaXXHH B OCHOBHBIX
ceabckoxoasitcTennbix mratax Cpeanero 3anaga (Haausodic, Muccy-
pu, He6packa, BuckoHcun) nokasajio, uro g0 27% cKBaxuH NMOAaloT
sony ¢ copepxxaniem N—NOs~ 6onee 10 mr/ams.

B nocaenyiomem BHSICHHJIOCH, YTO KPOME H3GEITOUHOrO yaoOpeHHs
NOYB NPHYHHAMH HHTPATHOrO 3arps3HEHHS NOA3EMHbIX BOJ 4acCTo SiB-
JSIIOTCS CTOYHHE BOJAB MKHBOTHOBOAUECKHX OOBEKTOB H X03sHCTBEHHO-
6uiToBbie. Tak, no mauumM K. Ba6o, I'. Kpebca u K. Buapa B Bepx-
Helt yacTu foauHH p. Peiina (Ppanuus), rae B.NocielHee NecsTH-
JieTHe COZIePKaHHe HUTPATOB B MOJA3EMHBEIX BOJAX YBEJHYHJOCH NOUTH
B/BO€, TpOHCXOXJeHHe 609% HHTPATOB, HaKaMJHBAIOLIUXCS B -NOYBAX
H TIOATNIOYBEHHOM CJIOE, CBSI3AHO C CEJIbCKOXO3SHCTBEHHBIM MPOH3BOA-
cteoM, a 409% — ¢ GHTOBHIMH H NPOMBIIIEHHBIMH CTOKaMH.

"B ®PTI, no gauaum C. ®eapaxodpa, K. Kota u Ap., perdsosanpHoe
HUTPAaTHOe 3arps3HCHHe MOJA3EMHBIX BOJ, XapaKTepHOe /IS PedHBIX
JOMMH M Npu6PeXHOH YaCTH CTpaHbl, Pa3BHJOCHL B NEPBYIO OUEPElb B
pesyJbTaTe yBeJHUeHHs KOMHUECTBa BHOCHMbIX Ha 1 ra yaoGpehuii ¢ 50
1o 130 xr/rog, a B OTAeJpHHX paiioHax go 500 xr/roa (B flepecuere
Ha a307). B 3THX ke palioHaX B MOJA3EMHLIX BOJaX NMOBLICHJIOCH COAEP-
»xanue ¢pocdopa H KaJaHs.

B 1978—1980 rr. B ®PT 6nl10 npoBejjeHO MacCoBOe ofciejoBaHHe
B0J03a60pHBIX CKBAXHH (6 THC.-CKBaXXHH B rpyNmoBbIX BOJ03abopax
¥ 2 MJH. HHAHBHOYaJbHBIX BOI03a6OPHBIX CKBAXKHH), HCHOAb3YEeMBIX
1151 X035 CTBEHHO-IHTHEBOIO BOJOCHaOxeHus. HurpaTHoe 3arpsisneHne
6bi10 ycTaHoBAeHO B 5-—8Y CkBaXuH, NpH 3TOM MaKCHMAJbHOE 3a-
rpsi3HeHHe TMPHYPOYEHO K pafioHaM HHTEHCHBHOTO XKHWBOTHOBOJICTBA,
IJc HABO3 H CTOUHBIE BOAHM (epM HCTOAb3yIOTCs Kak yaoGpenue. BOru-
au depm konuentpaunss NOs™ B B0J03a00pHbIX CKBAXUHAX AOCTHIAJA
400 mr/am3. Tlo pantum J1.Tloxa, wa 1971 r.8 TP B 15 % rpymnmnossix.
BG03260pOB COlepiKaHHe HHTPATOB COCTABJsLIO Goj¢e 50 Mr/aM3,a B
cenbCKOli  MecTHOCTH B 50% BOMO32GOpHBIX CKBaxuH — Gojee
60 mr/om3.

LIMeloTcs MHOTOUYHCIeHHBIE JaHHbe 00 yBeJHUCHHH KOJHYeCTBA HH-
TpatoB B TPYHTOBEIX BOJAAX Ha TEPPHTOPHAX TOPOJOB M HACCICHHBIX
NYHKTOB, NIPOH3OMIEAIEM B pesyabTare HHHILTPALHH XO37HCTBEHHO-
GLITOBHX M CTOYHBIX BOJA NpPH YTeYKax H3 KaHaJH3aUHOHHOH CeTH H,
ccoBeHHO, Ha HCKaHAJIH30BaHHBIX T€PPHTODUSIX.
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~ Tlposenennoe 8 BHP mupokoe H3yueHue KaduecTBa MOA3EMHBIX BOJ
¢ oGcnenopanueM -6osee ThicsiuM BOH03abOPHBIX CKBaXKHH H GoJee
10 ThIC. KOJIOJIeB M POJHHKOB NOKa3asno, 4TO BO MHOTHX KOJOALAX
copepxaHne HATpaToB npesbiraer 100 mr/am3, OnpeessOmUMH NpHU-
YHHAMH HHTPATHOrO 3arpsi3HEHHsI TPYHTOBBIX BOJ TIPH3HAHBI HHTEHCHB-
Hoe HCNoJbh3oBaHHe a30THHIX ynobpeHuit (no 300 kr/rox Ha 1 ra npu
BHIDAIMBAHHH KYKypy3bl), HHOHJbTPAHs CTOYHBIX BOJA HA XKHBOTHO-
BOMUECKHX (epMax W Ha HeKaHaJH30BaHHBIX TeppuTopusx. [Ipurox 3a-
I'PSA3HEHHBIX HUTPAaTaMH MOJ3EMHBEIX BOJ CO CTOPOHBI HaCeJEeHHBIX Tep-
PHTOPHIl NPUBOAUJ K 3arpA3HEHHI0 JaXKe HHOHIbTPAILHOHHHIX BOAO3a-
60pOB, HCNMOJH30BABUIHX B OCHOBHOM peuHble BOJHI, COJAEpKAIHEe MAJO
HHTPATOB; OGHAPYKEHBl TaKXe ClyuyaH HHTPATHOTrO 3arpsi3HEHHs BOJO-
HOCHOTO TOpH30HTa Ha ray6uHe o 150 M, 4TO fABHJOCH CJEACTBHEM
BOBJICUEHHS 3arpsi3HEHHBIX TPYHTOBBIX H NOBEPXHOCTHHIX BOJ B Aenpec-
CHOHHBbIE BOPDOHKH JeHCTBYIOUIHX BOA03a60pPOB.

B CCCP noshblleHHOE COJEPKAHHE HHTPATOB B NOA3eMHBIX BOAaX
o6HapyXeHo B Psiie CEJbCKOX03sfCTBeHHHX paioHoB. MuteHcuBHOE
CTPOHUTEJHCTBO KHBOTHOBOJUECKHX KOMILIEKCOB, CONPOBOXKAAloileecs
KOHyeHTpanHell 60JbUIHX KOJHYECTB HABO3a H HCIOJb30BaHHEM €ro
JJs yno6peHHs, BHABHraeT 3ajJauy 3ailHThl OT 3arps3HEHHS BOA03a-
60pOB, 3KCHJAYaTHPYIOUIHX Heryb0OKo3ajeraioiine MnoJ3eMHble BOAHI.
ARTyanbHOCTD 3TOH 3aaud onpelessiercss OTCYTCTBHEM 3((eKTHBHBIX
METOJOB OUHCTKH NUTHEBLIX BOJA OT HHTPATOB.

[peacraBasiioT HHTEpEC Pe3yJbTATH BBHIIOJHEHHOrO aBTOPaMH B
1981—1983 rr. uayueHus NPHYHH H PAa3BUTHA HUTPATHOIO 3arps3HEHHUS
B paiioHe OJHOTO M3 rOpOJOB, I/le KHTEHCHBHO pa3BHBalOIleecs XO3si-
CTBEHHO-NHTbEBOE BOJIOCHAGKEHHE IIEJTHKOM OCHOBA2HO Ha HCIOJb30BA-
HHH noj3eMHbIX Boja. [opoj, nepecedeHHbIH riy6OKHMH OBparaMH, pac-
NoJOXKeH Ha npaBoM Gepery pekH. BoabUIHHCTBO paccMaTpHBAaEMbIX
B0J03a60p0oB HaxoasTCs B yepre ropoaa (puc. 9). Cpeauuii romoBo#t
oT6op BOAKl CEMbIO FOPOACKHMH B0J03a60paMH COCTaBJSET NPHMEPHO
200 Thic. M3/cyT M 38 BemoMcTBeHHBIMH Bolo3aBopamu — 30 Thic.
m3/cyt. TeppHTOpHS TOPOAa KaHANU30BAHA HE NOJHOCTHIO. JKCHJyaTH-
pyemblii BOJo3a60paMH Ge3HaNmOpHBIH BEPXHEJEBOHCKHH BOJOHOCHBIA
TOPH3OHT CJIOXKEH TPEHHHOBATHIMH H KaBEDHO3HHIMH H3BECTHKaMH,
K03 dHuHEeHT QHIBTPAIMH KOTOPHX Ha OTAGJbHBEIX Yy4aCTKaX JOCTHra-
er 160 M/cyr. Hax noBepXxHOCTBIO NOA3EMHBIX BOJ 3aJeraloT HeoOBOA-
HeHHbIC TPEIIHHOBATHIE H3BECTHSIKH, a ellle Bhillle — HEOTreH-UeTBePTHY-
Hble N€CUAHO-CYIJIHHHCTHIE OTJIOXKEHHS, KOTOphle 06/1aAa10T 3HAYHTEb-
HOH BOJONPOHHII2EMOCTHIO, UTO OOECHeUyHBAET NMHTaHUE OCHOBHOrO BO-
JIOHOCHOTO FOpH30HTa aTMOC(hEPHLIMH OcafiKaMH. MakcHMalbHy0 MOIl-
HocTh (H0 60 M) mecuaHO-CYTrJIMHHCTas TOJLIA HMeeT Ha MEXOBPaXKHbIX
NpOCTpPaHCTBaX, B OBparax oHa ymeHpmaercs no 10 M u menee. Hepo-
CTATOYHAs €CTECTBEHHAS 3aIHIIEHHOCTb BOJOHOCHOrO FOPH3OHTa CHO-
coGCTBYyeT yXYIIICHHIO KayecTBa NOJA3EMHBIX BOJ NOJ BJHAHHEM HH-
GUILTPALHMH 3arpsi3HeHHBIX NOBEPXHOCTHHIX Box. B 1969 r. B ropoa-
cKux Bojosa6opax coaepxanue N-NO;~ cocrasasano 2—5 mr/ams. Vse-
JHUeHHe KOJHYeCTBa HHTPATOB 6buIO BHepBhle OGHapyxeHOo B 1977 r.
Ha BOmo3abope I; B mocsenywoouuii nmepHox B OTAEJNbHBIX CKBaxXHHaX
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Puc. 9. HutpaTHoe 3arpasHeHHe NOA3EMHHX BOA B pafioHe HeHCTBYIOIHX BOA03a-
60poB:

a — kapTa; O—THAPOTeoNoTHYeCKHR paspe3 Mo JauHMH A—E. /— rpauuna TOpOACKoH TeppHTO-
piil; 2—-BoAo3aGopel Hox3eMubix BojA I—VII; 3—ickanbHble HCTOYHHKH HHTPATHOTO 3aTpA3HeHHS
(CBHHOBOAYECKHH KOMMJAEKC, nNTHueba6PHKA, MONOYHO-TOBapHbIe GEpMbl, KaHaIH3alHOHHDLIE
HAaCOCHbIE CTAHUHH); 4 — CKBaXHHH BOR03aGopHble, pa3BeflodHble, HaGalOAaTedbHble; 5—8 — 30-
Hbl pa3BHUTHS TNOA3eMHbIX BOA € pas3JH4YHbIM cofepx)aHueM N-NO—; (5—1—5, 6~5—10, 7 — 10 —
20, 8 — Gomee 20 mr/m); 9, 10— HeoreH-ueTBepTHUHBIE OTNOKEHHS (9 — CYTAHHKH, [0 — neckH)y
11—12 — BepxHeaeBOHCKHe NOPOAM (// — HIBecTHAKH, 12 — Meprenn); /3 — ypoBeHb NOA3eMHBIX
Boa; [4 — Kapbepbl; 15 — oBparu
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aT0r0 BOjJO3abopa koHueHTpauuss N-NO;~ nepuoiuyecku AocTdrala
17 wmr/amd, r. e. 6u1a Beime IIJIK. CocraB Boas Ha Bomo3abope I
YXyAUHJICA W NO APYrHM NOKAazaTeasiM: yseanuusnoch o, 100 mr/am?
colepXaHne XJOPHAOB (6umo 10—20 wmr/am3), cyabdatoB — a0
100 mr/am® (6bi0 15—30 mr/am3), Bospocia fo 8,7 Mr-a3ks/aAm3 -06-
mas XecTKoCTb BOABL. KosiHyecTBO a30Ta HUTPATOB B BOZAE BO BPeMEHH
He cTabHJ/IbHO, B NEepHOA MAaBOJKOB H MHOrOBOAHHIX Jer Habaionaercs
yBeJHYCHHE HX COJAEePKAaHHUSA.

Tipu olcrnefoBaHHM TepPPHUTOPHH ropofia ObLIH BHISABACHBI HCTOYHH-
KH GaKTepHa/JbHOTO H HHTPATHONO 3arpsi3HeHHMs MOASEMHBIX . BOX:
1) apapuilHble BBINYCKH XO3SIHCTBEHHO-(PEKAJbHBIX CTOYHHIX BOA H3
KaHa/IM3aUHOHHBIX CTAHUMH, . Pa3MelleHHbIX B OBparax; 2) c6poc B
OBpard HEOUHIUEHHBIX XO3SHCTBEHHO-OBITOBBIX, CTOYHHIX M JIHBHEBBIX
BOJ C TepPUTOPHEl NPOMBILIIEHHBIX NPEANPHATHI M KHIOH 3aCTPONKH,
PACIOJOKEHHLX B 30He OBPAros; 3) yTeukH CTOUHBIX BOJ H3 KaHaJH-
3aNHOHHBIX ceTell, a HAa yyacTKax, rje Takux CeTeH Her, — H3 Bblrpeé
HHX sM. Ha niouanu, npuMblkaiouleii K ropofy H Takxe BXOAsLIeH
B 06.1aCTh NHTAHHS BOJOHOCHOTO TOPH3OHTA, MPHYHHAMH 3arps3HEHHs
OblnM HapyLIEHHs] HOPM OYHCTKH CTOUHBIX BOJ, CKNAJIHPOBAHHS H HC-
[0Jb30BAHHS HABO3a M NOMera AJIsl YAOODeHHS NMOYB CTOYHBIMH BOXA-.
MH ¢ nTHiedabpuk, CBHHOKOMIJIEKCOB, (epm 'KPYTIHOTO pOraTtoro cko-
Ta, a TaKkKe HEKOHTPOJHpYeMOe NpHMeHeHHe MHHEpAaJbHBIX ¥ OPraHH-
yecKUx yaobpenuil.

[Tocne obcnenoBauusi 31eck ObIJIH NMPOBEACHH THAPOre0JOrHYECKHE
H3bICKaHHS, B pe3yJbTaTe KOTOPHIX H3Y4eHO PasBHTHE HHTpATHOrO 3a-
FPsI3HEHHs Ha IUIOL[aJH BOJOHOCHOrO TOPU3OHTA, OLEHEHA 3alHTHAf
POJIb 30HBl a3panHu, ONpefeseHa HHTEHCHBHOCTb HHQUIBLTPAUMH 3a-
Ipsi3HeHHBIX NOBEPXHOCTHEIX BOJ Ha OTAENBHBIX YUacTKaX BOAOHOCHOTO
TOPH30HTA, YTOUHEHH pasMepnl obJactell 3axBatra BoAo3aGopos. B co-
CTaB TH/IPOTE€ONOTHYECKUX H3BICKAHHA BOLLIM OypeHHe DPa3BelOYHBIX
CKBa)KHH, XMMHUECKHE aHaJHu3Bl NMOA3EMHBIX H NOBEPXHOCTHHIX BOL,
H3yueHHe BOMONPOHHIIAEMOCTH MNOPOJ 30HH a3paulu H ONpEAeeHHE
B HUX coZepxkauus ¥ QopMm asora, MoJennpoBaHne PHAbTPALHH NMOJA-
3eMHBIX BOA. YBeJHUYeHHe KOHIEHTPAUHH a30Ta Bo BpeMefld OBIIO HpO-
CJIe’KeHO He TOJIbKO Ha BOfo3abope I, HO M HA APYrHX rOPOACKHUX BOXO-
3abGopax. MakcuMaJibHBle KOHUEHTpAlUHH B OTHENBbHBIX CKBaXKHHAX 3a
1969—1982 rr. cocraBasau (B Mr/am®): ma Bogosa6ope 11— 11,5; Ha
Bofozabope 111 — 12; na Bogoza6ope 1V —8; na Bomosabope V— 6,4
H Ha BojoszaGope VI — 15. Bo MHOTHX BeJOMCTBEeHHBIX Bonosadopumx
CKBaXXMHAX COLepiKaHHe asora B BoJe Takxke mosbimedo. HauGoas-
niasi 3arpA3HeHHOCTb NMOA3EMHBIX BOJ COelHHEeHHSIMHM a3oTa oGHapyxe-
Ha npH onpoGOBaHHH pasBeIOYHBIX CKBAXKHH, NPOGYPeHHHIX BOJIM3H
CBHHOBOJUECKOTO KOMIJIEKCa H nmued)a6pnxu 3f1ecb xpome NOz—
o6uHapyxenn takke NHy+ (10 1,6 mr/am®) u NOg~ (mo 1,84 mr/am3).
B nonseMupix Bogax HeoAHOKpaTHo HaGmiomajach GakrepuaJibHas 3a-
TPAISHEHHOCTh, B CBSI3H ¢ YeM Ha BOfo3abopax Boly o6e33apa’KHBaioT,

Mayuenne cocraBa mecuaHo-TJAMHHUCTON TOJINH, 3ajeraionlell Bullle
BOJOHOCHOrO TOPH30HTA, NMOKAa3ajo, YTO B HeH aKKyMyJHDOBAaHO 3HA-
YHTeJbHOE KOJHYeCTBO asoTcolepxkauux Bemects B Buie NHj—,
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NH;+ u NO;-, uto siBsieTcsi caeAcTBHeM (QHJIbTPAUHH yepes 3Ty ToJ-
Iy 3arpsi3HEHHBIX NOBEPXHOCTHHIX H CTOYHHIX Boid. Ha kapre (cM,
puc. 9) Mo WHTEHCHBHOCTH HHTPATHOTO 3arps3HEHHs BhifleJIeHE YeTHl-
pe 30HH. 30HA UHCTHIX MOx3eMHBIX Bol, rae N-NOs~<5 mr/am3 pac-
nojiaraeTcsi B OCHOBHOM K CeBepO-BOCTOKY OT T'OPONCKOH TEpPPHTOPHH.
3ona ¢ conepxannem N-NO;~ or b 1o 10 Mr/aM® xapaxrtepHa mjisi TOH
YacTH BOJOHOCHOrO rODH30HTA, Tle HATDATHHE 3arpsi3HeHHs] MOCTyMa-
10T B OTHOCHTEJNbHO HeGOJBLINX KOJHYECTBAX, TaK YTO MOC/Je HX CMe-
{IIeHUSA ¢ INOJA3eMHBIMH BOLAaMH KOHlleHTpauHﬂ N-NOs3~ He JOCTHrael
[IK. OxHako, MOCKOABKY 3eCh KOHUEHTPALHH MPeBHINAIT ¢$hOHOBBIE
3HayeHus, 3Ty 30HY TOXEe MOXKHO CUHTATh 3aTPOHYTOH 3arpsisHeHHeM.
Ona oxBaThiBaeT OBpaTH H NpHJIeXAIlHe K HHM TEepPHTOPHH, npHped-
HY10 uaCTb Bhillie rOpoza. B some ¢ xonuentpauiteii N-NOy~ or 10 no
20 mr/amM® B BOJOHOCHHH TOPH3OHT, TO-BHAMMOMY, NOCTYNAET HACTOJb-
KO 3HAUUTENBHOE KOJNHYECTBO HHTPATCOAEPKAUIHX NOBEPXHOCTHHIX
BOZ, 4T0 3G (EKTHBHOCTh Pa36aB/eHHs TIPH CMelIGHHH C MOA3eMHBIMH
BOAAMH HENOCTATOYHA M NOA3eMHble BOJAbI CTAHOBSATCH NpPaKTHYECKH
HenpUro/HBIMH /ISl IWTbeBBIX Liesell. 3Ta 30Ha NMPUYPoUeHa K TePPHTO-
pHH TOPOJAa, OBparaM ¥ NPHMHIKAIOIMM K HHM Tomanam. Haunbonee
3arpssHeHHBle noxseMmHbie Bofiel (N-NOj~ >20 Mr/aM3) BHIABIEHH Ha
ceBepe B BEPXOBbsIX ONHOTO U3 JIOTOB, TAE PACIOJOXKEHH CBHHOBOJYe-
CKHii KOMIUIeKc u NTHledabprka. Konnentpanus N-NO;—>20 mr/am?
CBI/IILETCJII:CTB)’ET 0 60.7151110[/1 HHTeHCPIBHOCTH HCTOYHHKOB 3arpsA3HEHHS
KaK MO KOJHYECTBY MHQU/IBTPYIOUIHXCS 3arpsi3HEHHBIX BOJA, TaK M 1O
KOHUEHTPAUHH 3arpsi3HeHHH B NMOBEPXHOCTHBIX CTOKAaX # Boxax.[loss-
JeHHe 3TOro ouara 3arpsi3HeHusi MOA3eMHBIX BOJ, BUAHMO,CTaJ0 TPH-
YHHOM YXYZAUIeHHsI KauyecTBa BoJbl B HauGoJee KPYNHOM TIOPOICKOM
sogosabope 111, or6uparomem 60 Thic. M3/cyT.

U3 ananusa kapru THAPOHM3OTHIC, TIOCTPOCHHOM TO HATYPHHIM Ha-
6MIONEHUSIM H YTOUHEHHOH HA (GHABTPALMOHHOM MOZENH, CAelyeT, YTO
ropoAcKasi TepPUTOPHS, OBPArH M BCA MAOLIaAb BHILE TOpoia A0 BOLO-
pasjesa Haxofsrcs B 0OJacTH 3axBaTa TOpPOACKHX BoAo3aGopos I—
VII u MHOrux BeOMCTBEHHHX BOJ03a60pOB; ONipeieseHHas NpH Moze-
AHPOBAHUH MAKCHMa/bHAs HHTEHCHBHOCTb MHQM/bTPAUMOHHOTQ MHTa-
nus nonzeMunix Box (0,0018 m/cyr) npuypouena K o6GaacTH PasBHUTHSA
OBpAroB, rie 3alllHIIeHHOCTh BOLOHOCHOTO FOPH30HTA MHHHMAlbHA, IIO-
3TOMy NOCTYNAWILHe B HEro Tajble, JuBHeBhHe H CTOUHBIE BOJABI OKa-
3LIBAIOT Taxkoe GOAbiioe BJHSHHE Ha KaueCTBO HON3EMHBIX BO.

Hmpamoe 3anHSHeHHe HOILSGMHbIX BO}l HPOHCXO,ZIHT H Ha BOJO-
pasfeJbHBIX YJacTKaX, el HHTeHCHBHOCTb MOCTYIVIEHUS M 3arpsi3HeH-
HOCTh CTOYHBIX BOJ OCOGEHHO BeJHKH, KaK, HallpHMep, Ha yYacTke pac-
nosoenus ntTunedabpuKH.”

Ins yaydileHHsT KauyecTsa ménpaemyx BOA03a60paMH NOA3EMHBIX
BOJ HaMeueHH Meponpﬂﬁmﬂ 1o JIPIKBHllauHH HUCTOUHHUKOB Muxpoﬁno-
JOTHYECKOro M HHUTPATHOILO 3arPS3HEHHH B 30HAX CaHUTAPHOH OXPaHH
B0703aGopoB. [lpeanonaraercst Takke CTPOHTENbCTBO Pe3epBYapoB H
NOTICTHHTEAbHBIX BOﬂOBOJlOB ILJIH cMelleHH s nepen nonaqeu HOTp@GK-
TeasiM BOJABI, MOJYYaeMoll M3 3arpsisHeHHHX H YHCTHIX Boao3alopos,
4TO 1I03BOJIMT CHH3HTb COJepRaHHe HHTpaToB B BolXe 1o [IIIK.
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OPFAHHYECKUE CUHTETHYECKHE BELWECTBA

OnsuM M3 pacnpocTpaHeHHbIX, HO elle HeJOCTaTOYHO H3YYEHHHX
BH/JOB YXyALICHHS] KauecTBa NOA3EMHHIX BOJ SIBJSETCS 3arpsi3HeHHe
OpraHHYeCKHMH CHHTETHUECKHMMH BellleCTBAMH, BXOAAIIMMH B COCTAB
MHOIOUHCJIEHHBIX XHMHUECKHX BellleCTB, HIHPOKO NPHMEHSAEMBX B NIpO-
MBLILIJIEHHOCTH, CEJbCKOM XO3stiicTBe # Owity. [lpucyTcTBHE 3THX Be-
H{ecCTB y3Ke B OuYeHb MaJjblX KOJHYEeCTBaX AesaeT BOJAY HENPHIOAHOH
LSl nuThs. TPYAHOCTh OHICTPOro BhISIBJeHHSI H HAeHTH(HKanuu opra-
HHYeCKHX 3arpssHutesell o6ycaoBjleHa HeOOXOAHMOCTRIO NpHMEHEHHS
ClelHa pHbIX OUeHbh UYYBCTBHTEJLHBIX METOJOB HCC/A€NOBaHHH, KOTOPHIE
ipu BHIGOpe HCTOUHHKA BOJOCHAOXKEHHS H OLEHKe KaueCTBa MHTbEBHIX
BOJ, paHee OOBIYHO He NPUMEHSJIHUCH.

[IpenBapurenbHble NpeACTaBMeHH o MacuTabe 3arpA3HEHHOCTH
NOA3€MHBIX BOJX OPraHMYeCKHMH KOMIIOHEHTAMH MOXHO MNOJY4YHTL Ha
OCHOBAHHU ONpeJeNeHUs CONep:KaHHs B BOAe JeTydyei U Heseryded
¢$pakuui o6IIero opraHuuecKkoro yriepoxa H o6iiero KoiuuecTsa XJjaop-
opraHHyecKHx coenuHeHu#. Bosee Tounele naHHble 06 HHAMBHAYAJbHBEIX
OpraHuyecKHx BellecTBAaX NalOT METOAH Ta30BOi  XpoMarorpadiud,
MacC-CIeKTPOMeTpHUH, aicopOLuH Ha aKTHBHDOBAHHOM YIJie C MoCJe-
IAYVIOLIHM HCIOJb30BAHHEM MHKPOKOJIOPHMETPHUIECKOTO NEeTEeKTOopa.

XJopopraHHyecKHe CoeJMHEHHs], BXOAsIIHE B COCTaB Ae(HONHAHTOB,
HHCEKTHI[HAOB M JPYTHX CEeNbCKOXO3SHCTBEHHHX IIOXUMHKATOB, @ TAK-
e IHPOKO MCMOJb3yeMble B NPOMBILIJIEHHOCTH (B TOM uHcJ/e NpH 06-
paGoTKe MeTa/VIOB), B KaueCTBe PaCTBOPUTEJEH NPH YHCTKE OJEKAB
B AN APYrux uesel o6HapyXkeHsl B MOJ3€MHBIX BOLaX MHOTHX CTpaH.
X/nopHpoBaHHble YIJEBOLOPOAB HMEIOT NOBBILIEHHYIO MNJOTHOCTh, "3a-
MeTtHO pacTBOpuMbl B Boge (ot 50 mr/am® no 40 r/nm®) u oranyarorcs
maapimu 3nadenusamu ITJIK. B nutbeBoll mof3eMHO# Boxe XJOPOPrauu-
YecKHe COeJHMHEHHs BrepBbe Oblau o6napyxeus B 1973 r. B ®PT, a
3aTeM MocJie LIHPOKOro NpUBJeYeHHs AJs1 aHaJJH3a BOABI MeTOJOB XpoO-
marorpaduu u macc-crekrpoMerpun — # B CHIA. CornacHo AanHeIM
ArentcTBa 1O oxpaHe okpyxaiomefi cpens CIIA, npusereHHBIM
I'. Becrepxoddom u B. I010M, aTHMH CoeluHeHHsMH 3arpssHensl 45%
KpYnubX ¥ 12% MeJKHX CHCTEM HeHTDAJH30BAHHOTO BOXOCHAGKeHHs
CUIA, ucnoss3ywIIuX NOA3eMHBIE BOAH.

Ix. Hakcen u A. Tecc npuBomAT CBeleHHs O TOM, 4TO NpH 06-
C/IeJOBAHHH OpraHHYeCcKHe 3arpsi3HeHHs MOA3EMHBIX BOA Obiin oCHa-
pyxens B 44 cucreMax BomocHaGxeHus wr. Maccauycere, B 25—
fr. Konnextukyt, B 25 — mr. [lencunbpanus, B 24 — wr. Hoio-HFlopk.
B r. Ixexkcon no sToit nmpuuyuHe Oblja NpeKpatieHa nmojraga BOAH H3
100 NHTbEBHIX CKBAXHH, PasMelleHHHX B pafioHe TOPOJCKOH CBAJKH.
B r. Beaopa (wr. Maccauycerc) okomno 85% CKBaXKHH B rOPOACKRX
BOJ03a60pax BHILIM H3 CTPOS H3-32 BHICOKOTO CO/€PXKaHHS OPTaHHKH.
BoJbllioe uucjo BOAO3aGOPHHIX CKBa*KHH, BOABI KOTOpPHIX COAEpIKAJIH
TPHXJIOP3THJIEH, GLIJIO JHKBHAHPOBAHO B JHOJHHE p. Can-T'a6puaab
(wr. Kanngopuus) u B Apyrux pafionax CLIA.

B CIIA B Boje NUTbEBHX B0A03a60pOB ycTaHOBJEHOo yXe Gosee
700 cremu(pHYECKHX OPraHAYEeCKHX KOMIOHEHTOB, CpelH KOTOPHIX HaH-
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Gosiee 4acCToO BCTPEYAIOTCA TPHraJOMETaHbl M XJOPHPOBaHHHE YyIJIeBO-
JOpoJHbE COefHHEHHS TPUXJQPITHJEH H TeTpaxyopatuiaeH. Couepxa-
HHe MOc/IefHHX B MOA3eMHBIX BOZAX Ha OTAeJbHBIX yYyacTKaxX 0Ka3aJoch
fo/iee BHICOKHM, 4eM B HEOUHIIEHHBIX U OUYHIIeHHBIX BoJax Haubosee
3arpsi3HEeHHbIX pex, B JoctHriao 3,5 mr/ams,

B r. Tycon (mr. Apusona), Xo3sificTBEHHO-IHTbEBOE BOXOCHAGXKe-
HHEe KOTOPOro LEJMKOM OCHOBAHO Ha HCMOJb30BAHUH aJIJIOBHAJIBHOTO
BOJAOHOCHOTO T'OPH30HTA, 3arpsi3HeHHEe TNOA3EMHBIX BOA TPHXJOpPITHJE-
HOM H TSXKeJbIMH MeTa/llaMH CBSI3aHO ¢ NOCTYNJEHHEM B BOAY € Tep-
pHTOpHH MPOMBIILJIEHHOA 30HB,, TAe pa3MellileHbl aspollopT, BOCHHHIG
3aBOABI, NPEANPHUATHS 3/JEKTPOHHOH NMPOMBILIJICHHOCTA H AD.

B r. I'posnena (wr. Maccauycerc) B 1979 r. B ABYX OCHOBHBIX
rOpOACKHX BoJ03a6opax B MOA3EMHBIX Boxax Oblio o0HApyKeHo 3Ha-
YHTEJNBHOE KOJIHYeCTBO TPHXJOPITHJACHA. B ropox B amapuiiiom no-
psAAKe NPHLIIOCH NMOAATH BOAY M3 COCeAHHX ropogoB. OXHHM H3 pac-
CMOTPEHHBIX BapHaHTOB BOCCTaHOBJIEHHS! KauecTBa BOAH OHJIa OTKay-
Ka TOA3EMHBEIX BOJ H3 NePeXBaTHIBAIOIHUX CKBAXKUH H OUUCTKA BOIH
Ha (uabTpaxc aKTHBMPOBaHHBIM yrieM. B 25 ropoxax wt. - Maccauy-
cerc nocye 1978 r. HCcKaloyeHa H3 9KCMNYaTAUHH 4acTh BOA03aGOPHBLIX
CKBAXHMH M3-3a 3arpsi3HeHUs BOJbl OpraHHYeCKMMH BeUIeCTBaMH.

B BeauxoGpuranuy, no fauueiM I1. Bapnena, rakxkeé obuapyxeno
opranuueckoe 3arpsisHeHHe NOA3EMHBIX BOJ, HCIO/JAb3YEMbIX B CHCTEME
001eCTBEHHOTO BOJOCHAGKEHHs, NMPHYEM KOHIEHTPAUUs TPUXJOPITH-
JleHa W TPHXJOP3TaHa B MOJA3EMHBIX BOAaX HaMHoro npesbicuaa ITJK.
o 30% noTeHUHaMbABIX 3aMacoB NOA3EMHLIX BOJ GBHUIH BhBeeHH H3
HCMOJIb30BaHUs BCJEACTBHE HX ONACHOTO 3arpssHeHus.

[Ipu ob6cienoBanin BoA03aGOPOB NOJA3EMHBIX BOA, CHAGXAKWMIKX
BOJOH 10KHYI0 4acTb I. Benbl (ABcTpHsi), B Bojie Gblid O6HApyKEeHH!
XJIODHPOBaHHBIE YIJIEBONOPOAB! (TPHXJIOPITHIIEH, - TTPaXJOPATHIEH,
TPUXJIOP3TaH, RUXJOPMETaH), norpeb/eHHe KOTOPHIX B ¢TPaHE BeJHKO
U cocTasjsieT B o6uieM npumepHo 14 Tteic. T. 3arpsisHeHHE MOJA3EMHBIX
BOA BbI3BAHO MOTEPSIMH ITHX Bell{eCTB NPH TPAHCHOPTHPOBKE, CKJIAIH-
pOBaHWH H MCIOJbL30BAHHH NPeANPHSTHAMH GHITOBOrO OOCTYXKHBAHHUS.
OueHnka cTeneHH 3arps3sHeHHOCTH NOA3EMHBIX BOJ XJOPOPTaHHYECKHMH
BellecTBaMH Oblla BHIMONHEHA MO o6IIeMYy COAepKaHHIO B Boie 3THX
BELIeCTB: NpPH KOHUEHTpauud Menee 0,001 mr/am® cuuranoch, yTo 3a-
rpA3HeHHe OTCYTCTBYeT; NpH KoHueHtpauuu 0,001—0,01 mr/amM3® — oHo
He3HAUHTeNbHO; NPH KoHUeHTpanun Gojee 0,01 Mr/am®— sarpssse-
uie cujbHoe (mauHsie B. Kawmepa, ®. 3adineanGeprepa).

B ©PI' na reppuropusx ropoaon 3emiau Banen-BiopreMGepr ot-
meyeHo 10 60 crydaén 3arpsi3HeHHsi NOA3EMHBIX BOL TeTPaxXJopaTHie-
HOM, XJOpOQOPMOM H TPHXJOPITHJICHOM.

B r. Munase-(HMranusi) B 1975 r. nukBuAUpOBaHE BOA03a6OpHLIE
CKBAXKMHBI, B. KOTOPHIX ObUIH OOHAPYIKEHBI XJAOPHPOBAHHBIE YIJIEBO-
aoponsl B KoauuectBe Gosee 0,25 mr/am3. Hiurenbhas OTKayka H3
3THX CKBAXKHH He YJyUIUHJa COCTAaBa NMOJA3eMHEIX BOJX H3-3a 60JbLION
NJIOIAAH 3arpssHeHus,

B flnonuu B mpedextype TosMa B moaseMHHX BoJaX Gbinu oGHa-
PyXeHH Takde OpraHHYeCKHe BeHIeCTBA-3arPA3HUTENH, KaK MeTHJ-
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XJOPHABI, NUXNOPMETaH, XJOPOQOPM, YeTHIPEXXJIOPHUCTHIE  YIJepos,
DHXJIODP3TaH, TPHUXJAOPITaH, AHXJOPITHIEH, TETPAXAOPITHJEH, TONYOH,
KCHJIoJ1, nu6yTuadTaNaT u stuaMetuadranar.

Ha ce/ibcKoX035fCTBEHHBIX TEPPHTOPUSIX, OCQOEHHO mpH Hppura-
LHH, ONpeNeJeHHYI0 POJb B 3arpssHeHUH NOA3EMHBIX BOJA opraHuue-
CKHMH CHHTETHYECKMMH BELIECTBAMH WIPAlOT XHUMHYECKHE CpelCTBa
3aIIATH - PaCTEHHH — MecTHUHAL. BmecTe ¢ OpOCHTENbHBIMH BOLaMH
OHH MOTYT GbITh BHIHECEHb 32 NpeJiesil KOpHeoGHTaeMoro cJos. XoTs
B 30He a®palHd OCHOBHAS 4aCTh SINOXHMHKATOB MOABEpraercs pacrha-
Iy, OAHAKO Npu GoJIbIIOM NepHOje MAETOKCHKAUHWH H ~3HAYUTEJIBHOH
HOpMe OpOILUEHHs SINOXHMHKATH MOTYT ObiTh BBIHECEHB! B BOJOHOCHBIH
TOpH30HT. DBOJIBLUIMHCTBO NMECTHLHAOB OTHOCHATCS K BBICOKOTOKCHYHEIM
pemectsaM, IIJIK MHOrux 3 HHX B NHTbEBOH BOZE H3MePSIIOTCS COTHI-
MH M THCSYHBIMH JOJSMH MHJJIHIDaMMa Ha KyOuueckuil leuuMerp.

3arpssHeHHe NOA3EMHBIX BOJ HIOXHMUKATAMH OCOGEHHO OMAacHO
B CBSI3H C TeM, 4To IPHMeHeHHe NMOCJAENHHX UMeeT IJIOoLAdHON Xapax-
Tep W, KpOMe TOro, AJIsl CeJbCKOXO35HCTBEHHBIX PaHOHOB XapakTepHO
JelleHTPaJIu30BaHHOe BOJXOCHAOXKeHHe Hace/eHHHX NMYHKTOB, NPH KO-
TopoM -BoN03a60pHBIE CKBAaXHHH HAXOAATCS BHYTPH HJH BG/IH3H ‘Mac-
CHBOB, I11¢ NPUMEHSIOTCS SIAOXHMHKATH. B Takux paiioHax mecTHUHIH
MOTYT COJEpKAThCSA M B BOJAX PEK M KaHAJNOB, MOCTYyNas B HUX BMeC-
Te ¢ 3arps3HEHHBIM JDEHAXHHM H JIMBHEBbIM CTOKOM, 2 TaK¥e NpH
0GpaboTke ToJell sNOXMMHKATaMH C HCMOJb30BAHNEM ABHALHH. Bos-
MOXHB! W, aBapHiHble NOCTYN/JEHHsS HNOXHMHKATOB B BOJOHOCHHIft TO-
PHM3OHT Ha yvyacTKax HX CKJIAMHPOBAHHUSA, IIPH TPAHCHOPTHPOBKE U T. II.-
"~ BarpsisHeHHe JIOA3eMHHIX BOJA H B0J03a6OpoB CeJIbCKOX03HCTBEH-
HBIMH S1JOXHMHKAaTaMu OGHapy»KeHo BN. MHOTHX CTpaHax

B cenbckoxossiicteenubix pafionax CLIA sxomsiiue B cocTaB nec-
THUHZOB TpHXJAOP3THAeH M 1,2-1H6pomo-3-xjaopnponaH Gbiid ODHa-
pYXeHH B BOJ03a6OPHBIX CKBaxuHaxX B mrarax [leHcnapBanusd, Hbipo-
Ilepey, - Heio-Mlopk, Kanugopuust u ap. Ilo panuem P. Baiimapa,
M. Jlyrnaca, P. Kapcens, C. Kosna, . VYoarepca u Ap., Hanuuue
NecTHIHAA anaukap6a ycTaHosJeHo B BogosaGopax Ha Jlour-Afnenne
(wr. Heo-Hopk), naugana u anapiHa —B LIT. Oxnas Kaponuna,
napatuosa — B wr. ®uopuna, JIT—s pafione r. Mosaucon (T,
BuckoucuHn), a rakxe B HOxno# Kaponuue, B 1T BaumiuHrToH.

B okpyre Kaefitor (wr. AfioBa) noxseMHble BOIAb 3aKapcTOBaH-
HBIX -KapGOHATHBIX MOPOA COAepHKaT repGUUHIB NPH MOBHILIEHHOH
KoHieHTpanuu HutpatoB. B wT. Hebpacka B FPYHTOBBIX BOJAX, 3a-
JIEraiolAX Mo TecyaHo-CyrJIHHHCTHIMH NoYBaMH Ha riybune 5—7 M
OT ToOBepPXHOCTH, ObLI 06HapyXeH repGHUHA aTPasHH. Io-Bunamomy,
3TOT npenapaT Obl1 mpuMeHeH B GOJbIIOM KOJHYECTBE, TaK KaK Clie-
nHajbHbBle ToJeBbie ONBITH TMOKa3aJau, 4To B FHAPOreo/Jornaeckux yc-
JIOBHSIX JaHHOro pafioHa 6e3onacHasi 032 BHECEHHs aTpasdHa Ha Mo-
BEPXHOCTb COCTABJISIET Bcerg 2,2—4,4 kr Ha 1 ra.

B wT. ApusoHa NeCTHUHAH B -MOA3EMHBIX -BOAAX ObisH o6GHapy-
seHp Tlocde Toro, KaK CebCKOXO3fHCTBEHHBIE -3eMJH, HAa KOTOPHX
BHIDALIMBANH LHTPYCOBHE KyAbTypH, GbUIM 3aHATH XHJOH ‘3acTPOH-
KOii, a U3 CKBaXKHH, KOTOpbIe paHbllie HCHOJb30BANHCEH IV OPOIICHHS,
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cranqd OTGHPATh BOLY AJS CEJbCKOXO3SHCTBeHHHIX HyxkA. B 50 Bomo-
3a60pHBIX CKBaXKHHAX YCTAaHOBJEHO 3aMETHOe COAep:KaHHe KaHIepo-
reHHOro mectHuuaa 1,2-nubpomo-3-xaopnponana (OBCP).

[To nanubM A. XopBaTa 8 BHP, B onHOM H3 cenbCkoXo3stficTBeH-
HbIX paHOHOB, I'Ze BOJOCHAGXEHHe HaceJeHHus ~ OCYUIeCTBAsieTcS H3
HeryGokux Konoaues, B 1974 r. 6blJi0  yCTaHOBJEHO - 3arps3HeHHe
FPYHTOBBIX BOJ MBIIILSKOM B KOHUeHTpaiiu a0 0,6 mr/mm3. Mbiuibsk
Takke Obl1 o0HapyXeH B rpyHtax B Koaudectse no 100 mxr/kr: 3a-
rpsAsHenye NMOA3EMHBbIX BOA B NAHHOM Cjayyae GBUIO CBSI3aHO C-MBIHIb-
SKOCOJCPIKAIIUM TNecTHUHAOM JapCHHOM, “HCIO/b30BaHHE KOTOPOro
8 Benrpuu Gblno 3anpenieso eme B 1968 r. K 1975 r. 30Ha 3arpssue-
HHA NOA3EMHEIX BOJA Bce elle 3aHuMana nuomanb 2,1 kM2,

X. Bocea B 1980 r. onmucan Cayuail 3arpsi3HEHHs! MQA3EMHBIX -BOJ
HHCEKTHLMAOM AuGyTokcoM BGausu r. Aaxya (CPP), xotopoe mpo-
H30IIO H3-3a cbpoca B (QHIBTPYOULYI0 KaHABY CTOUHEIX BOA, 06pa-
3YIOILIHXCS Ha TePPHTOPHH OGJACTHOrO LEeHTpa 34UiHTHl PacCTeHHH NpH
NpoMbIBKe eMKocTed W nNpHcnocobieHHli nJs TPHIOTOBAGHHS H pac-
NLUIGHHS] pacTBopa. BHIHOC sSAOXHMHKATOB H3 3aJjeraiolliix Hoj KaHa-
BoHl mecyaHo-rpaBHAHBIX ANMIOBHANABHBIX OTJIOXKeHHH NPOHCXCIHJ TpH
noj’beMe ypOBHs I'PYHTOBBEIX BOA B TEpPHOAB MABOLKOB M 4acTo BhINa-
jpapomux ocagkos. Comepxanne auH6yTOKCa B BOA03a0OPHBIX. CKBAaXKH-
HaX B MOMeHT ero obHapyxeuus B Boe cocrasisiao 0,0—3,0 mr/am3;
yepes 9 Mec. 3arps3HeHHe Bce eile Gblio Ha yposHe 0,1—0,3 mr/am?,
a KeJTas OKpaCKa NMOA3EMHEHX BOJ B apealie 3arpaA3HCHHA HcuesJa
TOJNBLKO 4yepes 2 roza.

3arpsa3HeHue 28 Bonosaﬁopﬂmx CKBaXXKMH -IPH aBapHilHOA yTeuKe
nectuunos 8 YCCP B moc. Xpacre B 1978 r. onucado P. XoHcoM #
O. Mapkosofi. B cBasn ¢ panTenbHbM BpeMeHeM (mo pacuety 150—
200 cyT) merpajaliH 3THX BEUIECTB B FPYHTaX, A5 JI0KaIH3aUAH 3a-

TpPA3HEHHA H BOCCTAHOBJICHHS KauecTBd BO}.U)I 3anpoeKTHPOBAH Ape-
HaxX.

MHUKPOBHOJIOTMYECKOE 3ATrPS3HEHHE

Mukpobuonoruyéckoe 3arpsisHeHHE IOA3eMHBIX BOJ  BHI3BIBAIOT
MHKPOOPraHH3Mbl, HauGOJee IIHPOKO npencrasfieHHbie B CaMbiX~ Bepx-
HHX BOJOHOCHBIX TOPH30OHTAX, CBA3aHHBIX C IOYBAMH H amoctbepou
K sTum MHKpOOpraHu3Mam OTHOCATCS Gaxrepuy, npocrenmne, BOAD-
pocau, rpubbl, BUPYCH H dKTHHOMHUETH. B CBA3H C OleHKOH PoaH H
ycAOBHH pasBHTHA MHKPOOPraHH3MOB B IOA3EMHBEIX BOAAX BBIAENSAIOT:
1) MHKPOOPraHH3MBl ayTOXTOHHElE, ODHTalOW(ME B IPHPOIHBIX He3a-
rPSI3HEHHHX MOA3eMHBIX ‘BOAAX; 2) a/MI0OXTOHHHIE naToreHHbIe (6oaes-
HETBOPHbIE), MOABJAIOUMEC B IMOJA3eMHBIX BOAax “B. pesyJ/bTaTe HH-
¢uabTpanud H c6poca 3arpsisHeHHBIX nosepxﬂocmblx H CTOYHEIX BOJ.

3HaueHHe aYTOXTOHHbIX MHKPOOPraHH3MOB B thopMupoBaHuu Kaue-
CTBA NOJ3EMHBIX BOJ PA3/HYHO H 33BHCHT OT BHAA MHKPOOPraHU3MOB,
HX KOJIH4YeCcTBa H YCJIOBHH CyulECTBOBaHHH HOJIO)KPITEJII)HHH aesaredb-
HOCTb ayTOXTOHHBIX MHKPOOPraHM3MOB TIPOABJAeTCH B TOM, YTO OHH
CNOCO6CTBYIOT GHOXHMHUECKON HerpajaliHd H QﬁeSBPEX{HBaHH}O npo-
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HHKAWMHUX B BOAOHOCHBIE FOPH3OHTHI paSHOOGPHSHbIX OPraHu4cCKuX H
GaxkrtepHaabHbXx 3arpsisHenufl. OaHako npu  GosiblioM NOCTyNJAEHHH
OpraH{yeckHx BelnecTB OHOMOrHYeckass aKTHBHOCTb MHKPOOPraHH3-
MOB HacCTOJIbKO HHTeHCHGHUHpYeTCs, YTO IPHUBOAUT K H3MEHEHHIO
OKHCJIUTE/IbHO-BOCCTAHOBHTENLHBIX YCAOBHH, coCTaBa M KagecTBa MOJA-
3eMHBIX BOJ.

FnaBHbiM arentoM a3po0HOi GMOXMMHUeCKOH JerpafauyH opraHH-
YeCKHMX 3arpsi3HeHHH ABASETCS KHCAOPOA, HAXOAAIIMHACS B NOA3EMHBIX
BOJaX B PacTBODEHHOM BHIe, a B 30He aspallui—B ra3000pazHOM
cocTossHuH. Pojib KaTanu3aTopos OHOXHMHUCCKHX PeakKUH#l BHIIOJHSAIOT
thepmenTHl, BHAEAsIEMEIe MHKPoOpPraHU3MaMH. B xoxe GHOXUMHUECKOH
JerpajallMd CJOXHHE OpraHuueCcKHe BeIUECTBa IOC/AeH0BATEBHO
tpaHchopMUPYIOTCS B GoJjiee MPOCThle COEAHHEHHS — JKHPHEIE KHCJIO-
TH, CTIUPTH, aJablerufibl, aMMouuii u Ap. Ha KoHeuHo# cTajguu 3TOT
fipollecc MOXeT 3aBepUINThCS MNOJHOH MHHepanusanued c obpasoBa-
HHeM HETOKCHYHHIX BeuiecTB — BOABI, JBYOKHCH Yriepona, HHTPaTOB,
¢ocdaros, cyapdaTos.

K aspobubiM GakTepHsiM OTHOCATCSH, B YaCTHOCTH, cepobakTepHH H
THOHOBHE GaKTepuu (OKHC/ISIOT CEPOBOAOPOAR, CYabGHAH H Cepy IO
CepHOIl KHCJOTH), ¥Kesje306akTepHH (M3BJAEKAlOT M3 BOAB XKele3o H
OTAAaraloT ero B BUAe ruaporens), HuTpHdHUApYomHe GaKTepHH
(OKHCJASIOT aMMHaK 10 HHTPHUTOB ¥ HHTPATOB), GakTepHH-aMMOHHOH-
KaTophl (CHOCOGCTBYIOT BBIJEJEHHI0O aMMHaKa M3 OpraHH4eckHX Be-
IIECTB IPH HX Pa3JOXKEHHH).

Macmta6sl # ray6uHa ecTecTBeHHOH OGHOXHMHUECKO! OUHCTKH
HOJA3eMHBIX BOJ 3aBHCAT OT COCTaBa H KOJHYECTBAa NMOCTYNHUBIIHX 3a-
rpssHeHU#, a TakKxke OT COCTaBa Nopoj H MOA3eMHLIX BOJX, BOAONPO-
HH11Z "MOCTH TNOPOJ, CKOPOCTH GHJIBTPALMH H APYLHX 3JIeMeHTOB THA-
poreoJioruueckoii o6cTaHOBKH. B onpenefeHHHX YCAOBHSX, HalpuMep
NpH MAaCCOBOM NOCTYIJIEHHH OPraHHYeCKHX BeIecTB H aJ/IJIOXTOHHBIX
‘MHKDUOPTaHH3MOB, NPH GOJIbIIOH CKOPOCTH (H/IBTPAUMH B TpPEUIHHO-
BATHIX M BaJlyHHO-TAJEYHHKOBHIX NOPOJaX H T. A. OHOXHMHuecKas
OUMIIAIONmAs [esITeJbHOCTh aBTOXTOHHBIX MHKPOOPTaHH3MOB HMeeT
OrpaHHUYEHHOE 3HAYEHWe H He MOXKET BOCNPENsiTCTBOBATb pacmpocTpa-
HEHHI0 MHKDOOGUOJIOTHYeCKHX H OPraHHYEeCKHX 3arpsisHeHHH B BOJO-
HOCHOM TOPH3OHTe.

[lpu GoablIOM KONHYECTBE MOCTYNHBIINX B BOJAOHOCHHIH TOPH3OHT
ODraHHUYeCKHX 3arps3HeHuil AeduuHT KHCAOpO#a, 3aTpaueHHOro Ha
a3po6HLIe TpeBpalleHUs] He3HAaYHTeJBHOM YacTH OpraHiYecKux Be-
LIECTB, NMPHBOAMT K BO3HHKHOBEHHI0 aHA’POGHBIX YCJIOBHH H POCTY
aHa’poGHKX GakTepuil (KHUIHEHEATeJNbHOCTh MOCJEAHHX CONPOBOMKAA-
€TCSl HCHOJIb30BaHHeM He TOJBKO PACTBOPEHHOro KHCJIOPOAA, HO M KHC-
Jopoaa cy/b$aToB H HHTPATOB C MOABJEHHEM BCJECTBHE 3TOTO CYJIb-
¢dunoB, cepoBojopola, razoo6pasHoro asora, aMMOHHsL H MeTaHa, KO-
TOpHE SABJASAIOTCS 34rpSI3HHTENSIMH TMOA3eMHbIX Box). M30bTounas ak-
THBHOCTD -ABTOXTOHHBIX MHKDOOPraHH3MOB B BOJOHOCHOM FOPH30HTE
HabJawf2nach Ha yyacTkax cb6poca HJIH CKJIAJHPOBAHHUS OTXOMOB IHH-
LeBOH TNPOMBIILIEHHOCTH, CHJIOCA, HaB03a, XO37HCTBEHHO-GHTOBBIX
CTOYHBIX BOA. B BoAe OTMeUeHH! HCUe3HOBEHHE PAaCTBOPEHHOrO KHCJIO-
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pona, oborailleHHe aMMOHHeM, CepOBOJOPO#OM, cy/bduZaMH, XKeJe-
30M M yXyAllleHHe B IleJIOM KagecTBa MOA3eMHBIX BOL.

ABTOXTOHHEIe MHKDOOPraHH3MBl HHOrZa MOTYT NOCTYHHTb B BOAO-
HOCHBIH T'OPH3OHT HENOCPEACTBeHHO M3 MNOBepXHOCTHHIX BOA. Tak,
B CKBaXKHHBI IPYNIB B0A03260pOB, pacCloJIOXKEHHBIX HAa Gepery mpH-
ToKa p. JIoHa M OKa3aBIUHXCS MOCJe CO3JaHus HA peKe HerayGoKoro
BOJOXpaHuHma BOJH3H ype3a BOJAB, NPOHHKJIH CIHOPH XJOPOIJVIEH —
nepexonHo#i GopMBEl OT GakTepH#l K BOZODPOCIAM, KOTOpHE He 3ajep-
KHBaJINCh MECYAHON TOJUIEH NaXKe HA CTOJb 3HAUHTENBHBIX IYTAX
¢dunpTpanun. 3pech ke Hab6MOaNOCh HHTEHCHBHOE Da3BHTHe Kelle-
306aKTepHH, CBF3aHHOE C MOBHIIIEHHEM TeMNEPAaTyPH MOA3EMHHX BOX.

PasMHOMeHHe M OTMHpaHMe XJIOPOrJeH H KesjesobaxTepui
B CKBaxXHHax, BOJOCOODHHIX €MKOCTSIX M BOJOBOAAX YXYAilajo Kaue-
CTBO BO/IBl H BHI3HIBAJIO HEOOXOAHMOCTh €ro OUHCTKH AJIst XO37HCTBEH-
HO-TIUTHEBOI'0 UCMOJIb30BaHHS.

ViHTeHCcHBHOEe pasBHTHE MHKPOOPraHM3MOB B INOJ3eMHHIX BOAAX
Ha6so1anoCh aBTOpPaMH B palioHe B0A03a60pOB OJHOro U3 pa3BHBa-
IOIEXCS TOPOJOB, XO3AHCTBEHHO-NMHTbEBOe H TEXHHYECKOe BOAOCHab-
JeHHe KOTOPOro OCHOBAHO Ha HMCNOJIb30BAHHH NMOA3EMHHIX BOA aJJio-
BHAJIBHOrO BOJOHOCHOTO FOPH30HTA, CNIOKEHHOr0 rPaBUAHO-TANEYHO-Ba-
JYHHbLIMH OTJIOXKEHHAMH C TEeCYaHHM H CYNecyaHo-CYIVIHHHCTHIM
3amoJsiHuTeseM. [Opos pacnonoXeH HA KOPEHHOM CKJIOHE JOJIHHBL H
yacTHYHO HA TOH ’Ke BHICOKOH NOWMEHHOH Teppace, 4To H BOR03a60-
pol mon3eMHbix Box. C 1960-x mno 1980-e rr. npOM3BOAMTENILHOCTH
rpynnossXx Bogo3abopos Bospocaa ot 24 po 180 Teic. M3/cyT, uto
CBA3aHO C YBeJHUEHHEM IOPOACKOIO HAceJeHHSl, MHTEHCHBHBHIM IMpO-
MBILIJIEHHEIM H FOPOACKHM CTPOHTEJLCTBOM. BMecrte ¢ TeM 3HauHTE/]b-
Has 9acTh TEPPHTODHH rOpPoAa eine 3aHATa XKHJIOH 3acTPOHKOM, rae
OTCYTCTBYeT KaHaJH3aUHOHHAA CeTh, MO3TOMY YBEJHUEHHE BOJOIO-
Tpe6NeHAs NPUBEJO K POCTY o6beMa HeOUHINEHHBIX XO3SACTBEHHO-GHI-
TOBHIX CTOYHBIX BOJA, HHQHJABTPYIOUHXCA B AJJIOBHA M MOCTYMAIOIIMX
B MHOrO4YHMCleHHBIE MeJIKHe IPHTOKH TODHOH DeKH, Mpoxojsuiue 0O
ropolly. B HekoTOopHX pailioHaXx ropona OTMEUEHB! YT€UKH M NepesuBH
CTOYHBEIX BOJ M3 HEHCNPABHHIX KAHA/JIH3AMHOHHBIX ceTel. Y TEUKH CTOU-
HHX BOJ Ha NPOMBILLIEHHBIX IJIOLIAAKaX, B COOTBETCTBHH C Xapak-
TepoM NMpPOMBILIJIEHHOrO PasBHTHS TOPOfa (KOXEBEHHOE IPOH3BO/CTBO,
mIepcTOMOiHAs W KaMBOJBHO-CyKOHHasi GaGpPuKH, MBIJIOBapeHHHIA 3a-
BOJ, MSICOKOHCEPBHHII KOMOHHAT H T. A.), TaKke HPHBOASAT NMPEHMY-
LIECTBEHHO K OPraHHHecKOMY 3arpsi3HeHMIO NMOJA3EMHbIX BOL.

Ha sarpsisHeHHBIX YyYyacTKax BONOHOCHOTO TOpH3OHTa B TpPYHTax
30Hbl aspaluH, MO AAHHBIM HCCJAEJOBAaHUR COCTaBa BOJHHIX BHITAXKEK,
3HaueHHs XHMHgeckoro norpe6aenus kucaopoma (XIIK) nocruraior
68 MrO, /M3, aMMonuii-uona 1,6; xenesa 2,79 u docdaros 3,2 Mr/am?,
4TO yKa3wiBaeT Ha CoOpO6LUI0 HEKOTOPOR YacTH 3arpssHenuii. OpHaxo
BCJCACTBHE HEOOJIbIIION MOIIHOCTH 30HH a3pallMd H Majiora COAepxKa-
HUs B TOPoAax copOupymomeil raunucroli $hpaxkuHu GapbepHasi poJb
30Hbl a3palMHM OKa3ajacb He3HAUHTENbHOH, TaK 4YTO 3arpA3HEHHs J0-
CTHIAIOT MOBePXHOCTH T[PYHTOBMX BOA. JlanHble, npuBefeHHHE
B Tabsi. 3, OTPaXawT 3HayHTe/NbHEE H3MEHEHHsl XHMHUeCKOro COCTaBa
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Ta6nuuma 3

XHMHLECKHA cOCTaB MOZ3EMHBIX ¥ NOBEPXHOCTHBX BOA B €CTECTBEHHBIX
H HapymeHHbX (B cKoOKax) ycaoBusx

. CoRepxanue KOMNOHERTOB, Mr/AMS
KOMNOREHTH H NOKasaTeJH CNCTaBa BOAW - . - -

) Tlog3eMHBe BOAH TloBepXHOCTHBIE BOJH
OxucaseMocT* 1—1,8 (114) 2,72 (38,2)
XIIK* 5—6 (146) 6 (242,4)
Cyxoit ocTatok 59—68 (1106) 50 {942)
Avmonnit (no N) 0—=0,02 (32,5) 0,06 (4,75)
Hurpura (no NO,) 0—0,004 (1,5) 0,007 (1,44
Hutpara (no NO,) 0—0,13 (13) 0,05 (5.4)
®rop 00,05 (12,5) 0 (2,28)
®eHonan 1 0—0,005 (0,18) 0,012 (0,54)
CIIAB 0 (3,6) . 0 (0,285}
Hedrenponyktat 0,0025 (1o, 1) 0,44 (3,75)
Mezp 0 (0,72) 0.  {(0,075)
Linuk 0,006 (4,5) 0,03 (0,15)
Mapranen 0,02 (9,6) 0 (0,25)
Qocdarn 0,01—0,07 (1,27) 0,04 (15,4)

* B munnurpammax O; na KyGuueckHft aemuMet.

NepBOHAYAJNbHO YHCTHX YJbTPANpPeCHHX NPHPOAHLIX (MOA3eMHBIX H
NOBePXHOCTHHX) BOJ, NpHUeM B HapyUIeHHBIX YCJOBHSIX BeJHYHHA
HEKOTOPHX KOMIoHeHToB u nokasareneii nmpeBbiuaer [1HK. O6ora-
HieHHe NMOJ3eMHBIX BOJ OpraHudyecKHM -MaTepHaJioM, asoTtom, ¢ocdo-
poM, xejesoM, HebrenponykraMHi, ¢eHonaMu cnocoGecTBOBaNoO Ha-
CTOJIbKO HHTEHCHBHOMY pa3BHTHI0O MHKpoopranusmos (raba. 4), uto
O COCTaBY M KOJHUECTBY IIOCHeJAHX Ha OTJEJbHHX YyuyacTkax Noa-
3eMHBIle BOAH B paiioHe BoJo3a6opoB OKasaiHch GJH3KHM K 3arps3HeH-
HEIM NOBEPXHOCTHHIM BOJaM.

HauGonee onacHubie NOCAENCTBHsi BhiI3biBaeT GHOJIOTHYeCKoe 3a-
rpsi3HeHHe NMOJ3eMHBIX BOJ a/lJIOXTOHHBIMH MHKDOOPraHH3MaMH, BHI3H-
BaeMOe Go0JIe3HeTBOPHBIMH GakTeDHIMH, KHIIeUHBIMH BHPYCaMHu, filia-
MH TeJbMHHTOB, HOSIBJEHHE KOTOPBHIX CBA3aHO € JKH3HeAesTeJbHOCTbIO
YesioBeKa M IKHBOTHHX. [laToreHHble MHKPOOPraHH3MH —MOCTYRaioT
B NMojA3eMHHBe BOAH NP ¢GuAbTpPauuH (peKaJbHbIX H XO3AHCTBEHHO-ObI-
TOBbIX CTOUHBIX BOJ H3 HHIHBHAYa/JbHbHIX CHCTeM KaHaJH3alHH (Bbi-
rpeGHbe sIMbl, CElITHRH), H3 AeheKTHHX KOJOALEeB H CeTeH HEHTPAJH-
30BaHHON KaHa/H3alM{, C YY4aCTKOB pa3MelieHHs XHBOTHOBOAYECKHX
depM H KOMILIEKCOB, CKJAZHPOBaHHA HaBO3d, OPOLUEHHS HEOYHIIeH-
HHIMH X03AHCTBEHHO-OLITOBRIMH ‘CTOMHBIMH = BOJAMH, C JIHBHEBBIMHU
CTOKaMH ¢ ypGaHH3HPOBAHHBIX H CEJBCKOXO31HCTBEHHBIX TeppUTOPHH.

BoaubiM nyTeéM pacnpocTpaHsiioTcsi 6akTepud H  BHPycH Salmo-
nella sp., Shigella sp., Vibrio cholera, Versinia enterocolitica, Lep-
tospira sp.,- v. Pseudotuberculosis, Dyspepsia Coli, Francisella tu-
larensis, enterotoxigenic. E: Coli,” Pseudomonades, BHpychl HHQeKUH-
OHHOTO renaTHTa, TMOJHOBHPYCH, &neHoBHpYchl H Ap. Ilo HaHHBIM
K. Tep6a, K. Yoaanca u ApyrHxX uccieloBateself, NOYTH Bce CAyyaH
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Ta6aunua 4

MuxpoopraniisMbl B NOR3EMHEX BOAAX B pafioHe ropoAcKHx sozo3abopos
{naunpie 3. B. Coxoaozoi)

. Copepxanue (dncao) B I cu?
Hq}zeemuue BOAN -| Tosepxnocer-
o Z R 7| fime Boxu Ha
THAPOGHONOT K 1€CKHE XaPaKTEPHCTHKH BOIH ™ -~ 3Jxanﬁ:9'r‘r'o- lyasctkax c6po-
poXa (uesa- -| -B pafiode . | ca HeOJHUER-
rpasHenn.e) | VOPoRa HBIX CTO4HHIX
: ! - _ BOA
N -
Cecron* ) Her ™ 0,04—410 - 0,5-—62
SoonaankTon** e n 10 -] 2 ne10
Ipocreiwne** : Foed e w10 L po re108T
Bakrepuu:*** . 120 =n- (lO’—lO-”) av n-10¢
NaNouKH Eerp oo Her = | Ecm
LDOXIKEBhIe KIETKH . 7 Ectp .
KOKKH ) Epvsrannie Het -
HHTYaThie GakTepHH Her ‘Ectp »
Xene306aKTepPHH e » »
cepubakTepHu I Her .
aXTHHOMHLETH - . Ectp ~ Her
CIIOpH! IPHOKOB Ect . M
CIOPH PAacCTHTC/LHHX OPraHHIMOB Her - iw ) »
3ooraefinbe Gaxrepuu <. . s- |- Ecmp
OO6pHIBKH H OCTaTK¥ BHICWIE#Hi BOAHOM pa- e o 120 Jlo n-108
CTHTENbHOCTH, BOJHHX MX0B, rputos
Xenesncthe coegHHenHst » Ectp Ectp

* O6man BeawuHHA SBTPASESICMIHX TpHMeceR B Bofe AaHa B TpaMMaXx Ha KyGuseckal
MeTp (cyxas Macca OCTaTka Ha (HABTPe, BulicyllenHOTo npH =60 °C).

** B eaHMHHUEX Ha KyOHUeCKHR IeWHMeTp.

*** B eaHHHIaX Ha KYOHUeCKHA CaHTHMeTp.

Boaubix HHpekuuii B CHIA 6baH BbI3BaHb 3arpA3HeHHEM NOJA3EMHBIX
BOJ CTOYHBIMH BOAaMHu. Kuiieunnie ~nanoukia Escherichia -Coli,
SABJSIOIIMECT NPEACTABUTEISIMH -HOPMAaNbHOR "MHKDPO(IOPH  KHILeu-
HHK2 uesOBeKa HCMOJb3YIOTCS Kak CaHHTapHO-NOKa3aTeJbHBlE MH-
KPOOPraHu3Mbl, XapaKTePH3YIOlWIHe HHTEHCHBHOCTb (eKaJbHOro 3a-
rpsisHeHust BOAB, B psne crpan B KauecTse TAaKoro OpraHH3Ma, KpoMmé
KHMUICYHBIX NAJOYeK, CAYXKAaT H IHTEPOKOKKH, KOTODHIE " OTJHYaIoTCS
HanGosIbLIeH YCTOHYHBOCTBIO M BHIKHBAEMOCTBIO .BO BHEWIHEH cpefe.
OHTePOKOKKH, HapPANy C KHLIEUHBIMH NaJOYKAMH, OGHTAIOT B KHIUeY=
HUKE Ye/iOBeKa H TEMJIOKPOBHBIX KHBOTHBIX M MOTYT. 6HITH NPHYHAOR
nopaxeH:H KHIUeYHHKA.- Boabulasi KOHUEHTPAUHA CaHHTAapPHO-NOKA3a-
TCJbHBIX MHKPOOPraHH3MOB CBHAETENLCTBYET O 3arpssHEHHOCTH BOJBHE
H BO3MOMKHOCTH COJNEPXKaHHd B Hell MaTOréHHHX MHKPOGOB H BHPYCOB.

[Tpn canntapHO-6aKTEPHOJOrHUECKOM HCCJEJOBaHHH BOAH 00sa3a-
TeJqbHOMY yuyery nonaexar Escherichia paracoli, mmeromue Gojbioe
3MUIEMHOJNIOTHYECKOe 3HAYEHHE.

[Ipu caHnTapHOil OUeHKe KayectBa -NOA3eMHBIX BOJ OTCYTCTBHE
B COCTaBe BOAB KOAH(MOPMHBIX 6axrepm1 '06LIYHO CUHTAIOCH npu3Ha-
KOM oTcyTcTBus H matorenssix. O4HAKO B IMTEPATYpe OfHCaHb CAydaK
HAXOXK/EHUSI B MOA3EMHBIX BOAAX SHTEPOBHPYCOB NPH OTCYTCTBUH MJIH
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KoJHyecTBe Koau-dopm MeHee nByx B 100 mm (nanHeie C. I'epba).
CornacHo naHHbiM I'. Burona u ap. [33], BHKHUBAEeMOCTL SHTEPOBHPY-
COB B NOA3EMHBLIX BOJAX MOXKeT XapakKTepH30BaTbCA 60JIbILHMH Ccpo-
KaMi, yeM BBIXKHBAae€MOCTb CAaHHTAPHO-NOKAa3aTeJbHbIX MHKPOOpPraHH3-
MOB. JTo yKa3blBaeT Ha HEJOCTATOYHOCTb PACMPOCTPAHEHHBIX CTaH-
AapTHBIX METOJAOB OlpejlesneHHss OGaKTEPHOJOTHUECKOH 6e30mMacHOCTH
BOJH TOJILKO O KOJIHUECTBY KHIlledHbIX nasoyek. Ciayuau OakTepH-
aJIbHOTO 3arpsi3HeHHs] HCIOJb3yeMHX B BOJOCHaOXXeHHH [OI3E€MHBIX
BOJ MHOIOKPaTHO OMHCAHBI B JHTepaType.

Ilpn mocTynsieHHM 3arpsA3HeHHbIX GaKTepUsMH MU BHPYCaMH CTOY-
HHIX ¥ NMOBEPXHOCTHHIX BOJ B NOYBH!, NMOPOJALl 30HH a3paiHH H BOAQ-
HOCHBI TOPU30HT KOJHUECTBO OaKTepHuii U BHPYCOB, KaK TIPaBHUJIO,
yMeHbIlIaeTCs] — NPOUCXOLHT <«IOYBEHHAs] OYHCTKa BOABI». MHTeHcHB-
HOCTb M MEXaHH3M - yAajieHHs MHKPOOPraHH3MOB KOHTDOJHPYIOTCS
IBYMS TJ1aBHBIMH (pakTopamu: 1) BEIXXHBaeMOCTbI0 GaKTepHH H BHPYCOB
B JaHHBLIX OHOJIOTHYECKHX, XHMMHYECKHX H TepPMOAHHAMHYECKHX YCJO-
BUSIX 30HBI a’paliid B BOJOHOCHOTO IOPH30HTA; 2) (H3HYECKHMH H
$H3UKO-XMMHYECKUMH IIpoleccaMH, ONpelessAOlIUMH NepeHoC MHKpO-
OpraHH3MOB B NOA3eMHHX BOAaX.

[Mpu HHOHUIBTpPaUUH 3arps3HEHHBIX BOJL Hepe3 30HY a3pauHH KO-
AMYECTBO MATOT€HHBIX MHKPOOPraHH3MOB H HMHTEHCHBHOCTb HX IIO-
CTYIJIEHHSI B TIOA3eMHBle BOABl peryJupyiorcs aspoOHbBIMH Iporecca-
MH, 2 TaK)Xe BO3LeiCTBHEM pa3HOO6GpPa3HbIX ayTOXTOHHBIX MHKpOOpra-
HU3MOB, SBJAIOUIHXCA €CTeCTBEeHHBIMH aHTaroOHHCTaMH . 6akTepHi H
Bupycos. IIpH COOTBETCTBYIOUIHX XHMHYECKOM COCTaBe, CTPOECHHH H
MOLIHOCTH TIOPOJ 30HBI a3pallHH CTeNeHb OYHCTKH BOA OT OakrepH-
ajbHOTO 3arpsi3HeHHs! NPH HHQHJIbTPALHH MOXKeET ObITb 3HAUHTEJHHOM.
Ha mnocnenyomeii ¢ase ropH3oHTajJbHOTO NepeMeilleHHsi GHOJOTHye-
CKHX 3arpsi3HeHHH 10 BOJOHOCHOMY TODH30HTY BMecCTe C NOTOKOM
NO0J3eMHBIX BOJ BO3MOXHOCTeH AJS €CTeCTBEHHOH OHHCTKH MeHble,
TeM He MeHee NaTOreHHble MUKPOOPTaHH3Mbi B TOA3eMHBIX BOJaX He
MOTYT CYLIECTBOBaTb OUeHh A0Jroe BpeMs. B 6/aronpusTHHIX YC/IOBH-
4X B NepBhe 1—7 CYT OHH MOryT BBIXKHTb 0€3 3aMETHOTO CHHXKEHHS
HX KOJHMYECTBA MJH Jaxe caafo pasMHOXKAOTCH, HO 3aTeM KOJHueCT-
BO NaTOreHHBIX GaKTepHil U BHPYyCOB yOniBaeT. BHosoruueckas perpa-
JanMs NaTOreHHBIX MHKDOOPraHH3MOB CBfi3aHa C TeM, 4TO B IPHCYT-
CTBHH PacTBODEHHBLIX H ancOpOHPOBAHHBLIX OPraHHYECKHX BeLIECTB,
a TakxXe HHTpaToB H ¢ochopa, BHI3BIBAIOUIHEX HHTEHCHBHOE Da3BHTHE
canpoduTHbIX GakTepuil, Ha uyacTHUax nopoi topmupyercs GuoJsoru-
yeckas IVIEHKA, KOTOpas NpespauiaeT NOponbl B Gojee 3¢pdeKTHBHBIA
&unbTp AN 3ajepRaHHs Pa3HOOGPa3HBIX MUKDOOPTaHH3MOB. [laibe
Hefilllee CHHXKEHHE KOJHYECTBA NATOTEHHHX MHKDOOPTaHH3MOB IO
nyTH UJbTPALHH HPOHCXOLHT BCJIEACcTBHE OOLIEro yMEHBIUEHHS CO-
JlepXKaHHus B Boje GHOJOrHueckHX (opm u3-3a HeOJaaronpusiTHBIX AJs
HX CYLIeCTBOBaHHsi YCJOBHH: HH3KHX TeMIepaTyp, OrpaHHYeHHBIX BO3-
MOXKHOCTeH THTaHHS, NPHCYTCTBHS AHTAarOHHCTHYECKHX OPraHH3MOB
H BelllecTB — GaKTepHaJbHbIX BHPYCOB, aHTHOHOTHKOB, BhlpaGaTbiBae-
MBIX JPYFHMH MHKpOOpraHu3MaMu, H T. A. Kak nokasan B. Mepxkay,
yMeHbIlIEHHe BO BpPeMeHH KOJHYECTBa aJJIOXTOHHBIX MHKPOOPraHu3-
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MOB NOAYHHSETCH 3KCNOHEHIHaJbHOH 3aBHcHMOCTH. [Ipu 3TOoM KO3(-
¢GuuueHT GHOJOrHYecKOf Herpajallid pasjHuyeH AJs Pa3sHbIX MHKDO-
OpPraHH3MOB H CHJIbBHO 3aBHCHT OT XHMHYECKOrO COCTaBa M TeMIepa-
Typol  BOAB, OT KOHUEHTPAallHH  aBTOXTOHHBIX OaKTepHH H
GakTepHodaroB U Apyrux (HakTOpoB, IOITOMY OMpEJeNEHHS 3TOr0O
Ko3(puuHenTa HEOOXOAHMO NPOBOAMUTbL IKCIEPHMEHTaJbHO. Bpems
«noaypacnana» Ajas GakTepHil H BHPYCOB, B T€Y€HHE KOTOPOro HX Ha-
yaJbHas KOHIEHTPalHs B NOA3EMHBIX BOJaX CHHXKaeTcsa B JABa pasa,
coctaBasieT of 1 mo 20 cyr. 3ateM yMeHbIUCHHe HX KOHLUEHTPaUHK
3aMeJIAETCS H HEKOTOpOe KOJHYeCTBO OakTepHH M BHPYCOB MOXKET
COXpaHHUTLCA ellle Ha 3HAUHTEJbHOE BPEMS.

B 6aaronpuATHBIX ycJaOBHSAX npu TeMnepartype 15°C BoixkuBae-
MOCTb MaTOTeHHHIX GakTepuii M BHPYcOB, Io NaHHbIM . MaTueca u
A. TMekperepa, coctasasier pas Escherichia Coli u Salmonella ty-
phi 6onee 100 cyt, Aans Salmonella typhimurium — menee 230 cyr,
11a Versinis sp.— menee 200 cyT, a pas Poliovirus — 6oaee 250 cyT.
ITo pauubiM coserckux Hecsieposateneit (E. M. Monoxasas u ap.),
BLIXKHBA€MOCTb HEKOTOPBIX MHKPOODPraHH3MOB B NOA3EMHBLIX BOJaXx A0-
cruraer 400 cyT (3HTEpPOKOKK, caibMoHednb mapatuda B, par Esche-
richia Coli). ‘

[Ipu onpepeseHHH Pa3MepoB 30H CaHHTapHOH OXpaHb BOAo3abo-
pos B CCCP B cOOTBETCTBHH ¢ peKoMeHzauusaMu [24] pacueTHoe Bpe-
M$I BBIXKHBAeMOCTH O60JIE3HETBOPHEIX MHKDOOPraHH3MOB NPHHHMAETCs
paBubiM 100—400 cyT B 3aBHCHMOCTH OT KJIHMAaTHYECKHX YCJOBHH H
CTENEHH CBSA3W NOA3EMHLIX BOA € HCTOUHHKAMH 3arps3HeHUs.

[TepeHoc MHKDOOPraHH3MOB B MOA3EMHBIX BOAAX, KPOME BBIXKH-
BaeMOCTH, KOHTPOJAUPYETCS ellle H TAKHMH (PH3HYECKHMH H (PH3HKO-XH-
MHuecKHMH (akTtopaMH, Kak (uabTpanusi, aacopOuus H IHCHEPCHS.

[pu ¢uabTpaUHH IMEePeHOC MHUKPOOPraHH3MOB MOXKeT OHITH orpa-
HHYEH MaJblM, [I0 CPaBHEHHIO C Pa3MepoOM MHKPOOPTraHH3MOB, pa3Me-
pom nop mopoasl. Ho mockospky nmamerp Gaktepuit (0,2—5 MkM) 1
supycoB (0,25—0,03 MKM) OuyeHb MaJ, TO Y€ B KDYNHO3EPHHCTHIX
nmeckax ¥ TeM 6ojiee B rpaBHH MHKDOOPraHH3Mbl MOTYT CcBOGOAHO NPO-
XOAHTL uyepe3 TIOPBl MeXAY 4YaCTHIAMH 3THX OTJIOXKEHHH H -TepeHo-
CHTbCS Ha 3HAYHTEJbHHIE PACCTOSIHHA B COOTBETCTBHH CO CKOPOCTHIO
JBHKeHHS TOA3eMHBIX BOJ, KOTOpas H3MEHSeTC OT AoJe# A0 AecsT-
KOB H COTEH MEeTPOB B CYTKH.

Ilo pauasiM M. XaTuHcoHa, B HaTYPHBIX YCJOBHSIX TPOABHIKECHHE
aJJIOXTOHHBIX MHUKDOOPraHH3MOB Ha6J10ajoch B NOYBEHHOM CJoe Ha
100 M, B MecKax H IpaBHH Ha 75 M, a B TPELIMHOBATHIX MeJax Ha pac-
cTostude Gojee 1 KM. B03MOXKHOCTb JasbHEro IepeHoca MHKpOOpra-
HU3MOB YBeJHYMBAETCA B TPEUIHHOBATHIX H 3aKapCTOBAHHBLIX MOpojax
He TOJbLKO H3-3a 60JbIIOH CKOPOCTH ABHXKEHMS] BOABI, HO H H3-3a 3HA-
YHTEILHOTO pa3Mepa TPeIlMH.

Boabiioe BausinHe Ha 3ahepXKKY JABHKEHHS MHKDOOPraHusMon
npn (GHUALTPALHH B NOPHUCTOH H TPELIMHOBATOH CPefaX MOXKeT OKasbl-
BaTb HX afcop6ilusi, MPUGJIHKEHHO ONHCbIBaeMass H30Te€pMaMH COpG-
uad Dpeiingnuxa uau Jlsurmopa. I[lapameTpbl, XapaKTepH3YIOUIHE
COOTHOUIeHHe MeX[Ay KOJHYEeCTBOM MHKPOOPraHH3MOB, aicOopOHpoOBaH-
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HbIX M HAXOAAUIMXCS BO B3BelIeHHOM COCTOSHHH, 3aBHCSIT OT. COCTaBa
MOpoJ M TIOJA3eMHBIX BOJX H BHAa MHKpoopranusMos. OpHako, no pas-
HBIM nosieBbIX OnbIToB I'.-MaTtueca u A. Tleknerepa, CKopocTb NpPOABH-
menuss Gakrepuit Escherichia Coli u Serratia marcescens B nogzem-
HBIX BOJaX Oblia 6sHM3Ka cpefHeil CKODOCTH IBHXKeHHS BOMBL, T. €.
ancopOuusa NPOUCXOAHJA B OYEHb MaJIOH CTeNeHH.

CHuKEHHEe CKOPOCTH [BHKEHHS BHDYCOB B [PYHTaX 3HAYHTENIbLHO
Gonblie (471 -mosimoBHPYycoB— 10 500 pas) M Takke 3aBHCHT OT
CBOHCTB BOABI, IPYHTOB H BHpycoB. OQHAaxo BHPYCH MOrYT Aecop6u-
poBaTbCcst H BHOBbL Nepemematscsi ¢ motokom, C. Jobya, B. Myp u
B. Cefini&uk oTMeyaJsiy, YT0 3T0 NPOHCXOIAHT, HaNpuMeEp, MOCAE HHTEH-
CHBHBIX JoKaeil. Bakrepuy necopOHpylOTCst B MeHblIeHl CTENEHH; OHH
MoryT HeoOpaTuMO NPHKPEINIATHCSH K TMOBEDXHOCTH 4aCTHI T'PYHTa H
HEKOTOPOE BpeMsi XHTb B aCOPGHPOBAHHOM COCTOSIHHH,

Xots azcopOuus BHPYCOB NPOUCXOJHT GoJiee HHTEHCHBHO, 4eM aj-
copbuus O6akTepHil, UMEIOTCH JaHHble O TOM, YTO BHPYCHl B Iec4yaHOM
BOJOHOCHOM TOPH30HTE PaclpoCTPaHANHCL Ha paccTosHHe 0Koao 60 M
OT HCTOYHHKa 3arpsi3HeHHs (cenTuka). Kpome 3Ttoro, mepesoc Bupy-
COB CHJIbHO 3aBHCHT OT MHHepaJH3alMH BOAH H IIPH ONPECHEHHH oA~
3eMHBIX BOJ," HApEMEp Moc/]e BbMajeHHs NOXKAefl, BHPYCH MOTYT
AecopOHpoBaTbCS H BHOBb NONAaAaTh B BOAY.

HekoTophe aKcIepHAMeHTasbHbIE AaHHblE N0 KHHETHKE aJcopOuuu
MAKpoopranu3mos [21] mo3Bo/IAIOT OXapakTepH30BaTh 3TH MPOUECCH
MaTeMaTHYECKH B BHIAE YpaBHEHHS HEJIHHEHHOH KHHETHKH, B KOTODOM
YUHTHIBAIOTCS UHCIO COPGHPOBAHHBIX OPraHM3MOB, HX TeKyllee Cojep-
¥KaHHe B BOjJe, NojHad CcopOLHOHHAs €MKOCTb IIOpPOAH, B KOTOPOH
OpOUCXOAUT GHUAbTPAUUSA COAepKalieli MHKPOOPTaHA3MHE BOJBI, a Tak-
xe KHHeTHyeckHi Ko>(pPuuueHT. DTO JaeT BO3MOKHOCTb HCIOJAB30-
BaThb JJIs MpOrHosa Murpauuu OHOJOTHYECKHX 3arpsisHeHHH B IIOTOKe
noA3eMHBIX Box aub@eperunanpHoe ypaBHeHHe INepeHOCa M €ro pe-
HeHHe, AEHCTBUTENLHOE AJsl YCAOBHE MOCTOSHHON CKOPOCTH (PHabTpa-
LHH H BXOAHOH KOHUEHTpauMu MHKpoopraHusmoB Crx [3}.

IMapaMeTps MacconepeHoca MUKPOOPTaHH3MOB B IMO3EMHBIX BOJAX
OT/IHYalOTC GOAbBNION H3MEHUYHBOCTHIO, TaK KaK 3aBHCST OT BHAa H
HayaJbHOIG COJEpIKAHHS MHKPOOPTaHH3MOB, JHTOJOTHYECKOrO COCTa-
Ba U CTPYKTYPHl IOPOA BOLOHOCHOTO TFOPH3OHTA, XHMHYECKOrO COCTaBa
NoJ3eMHBIX BOX H Ap. B TpemuHOBaThIX H 3aKaPCTOBaHHBIX MOPoAax
poabr afcopbuyMH OTHOCHTEJbHO HeBeJIHMKa M, «OYHCTK4a» TOA3E€MHBIX
BOJI NPOHCXOJMT IMaBHbIM 00pa3oM NyTeM HX pa30aBjieHHs M CHHXKe-
HHS KOHI[EHTPaluH MHKDPOOPraHH3MOB.

TuapoanHaMuyeckass JHCIepCHS MMKDOOPTraHH3MOB B 1OpOjax
onpejensiercs He ToJbKQ kKosbduuuentom AupPysuu U gucepcHH, Ho
u K03 PUHEHTOM cOGCTBEHHOH aKTHBHOH MOGHJIBHOCTH Gaxrepuit M,
npHYeM CO CHHXKEHHEM TeMmepaTyphl Bogs M yMeHpmiaercs: No Jja-
6GopatopubiM jaamHbiM  aas  Escherichia Coli mpr {=20°C M=
=0,1 m/cyr [44].

CyuiectByoT GoJibline pacxoXAeHHsi B NaHHBX O TNapaMeTpax
TpoueccoB AUCIePCHH, aAcOpOLUMM H OTMHPaHHA . MHKPOOPraHH3MOB,
YTO CBSI3aHO, B YAaCTHOCTH, C Pa3JIMyHOH METOAHKOH 3KCNePUMEHTOB H
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HX YCJIOBHSIMH, IIOITOMY -apamMeTPbl MOJeJIH NePeHoca H BBIKHBAEMO-
CTH MHKPOOPraHH3MOB HeoOXOooHMO ONpeAefsiTe BCAKHH pas AJS KOH-
KPETHBIX YCIOBHH.

Ouenxa onacHoCTd OHOJIOFHYECKOTO 3arpsi3HeHHs] NOA3EMHBIX BOJ
W BOf03abopoB HMeeT GOJblIOe 3HAaueHHe HE TOJNBKO IJs 06OCHOBa-
HHSI Pa3MepOB 30H CAHHTapHOH OXpaHH, HO H s’ BHOOpa MeToAa
CKJ1aIHDOBaHHsi OTXOA0B H Y4aCTKOB p33MemeHHH ’KHBOTHOBOLYECKHX
depm, cBaJoK, NoMeH QHALTPALHUH, TOJEH opome}mﬂ CTOYHBIMH BOja-
MH, 1pH BbIFICHeHHK Ge3onacHBIX PacCTOSHHA OT HCTOYHHKOB GaKTe-
pHa/bHOTO 3arpsAsHeHHs A0 BOL03a0OPOB, NPH HCKYCCTBeHHOM HOMnoJ-
HEHHH 3aMacoB NMOJ3eMHBIX BOJ NMOBEePXHOCTHBIMH M CTOUHBIMH BOJAMH.

TIOBBILIEHHBIE MUHEPAJIU3ALLUS U OBIASA )XECTKOCTD

YBenuueHne MHHepalu3alHid W oOLIeH JKeCTKOCTH MOA3eMHLIX BOJA,
nposBiAwLieecs 0ObYHO B BO3pacCTaHHH KOHUEHTPALHUH “XJOPHIOB H
cynn}aToB KadbliHs, HATPHS U MATHH§, 9aCTO IPOHCXOAHT B pe3yJib-
TaTe NPHBJEYEHHA K BOJ03260DY HEKOHIMIUOHHBIX ~CO/NOHOBATHIX H
COJMIEHHIX TIPHPOAHBIX BOL H3 CMEXHHX IO Pa3pe3y BOJOHOCHBIX rOpH-
30HTOB, YLAJIEHHBIX yacTed SKCMJIyaTUPYEMOro BOJOHOCHOTO TOpH30H-
Ta W NOBEPXHOCTHHIX BOA. IIpenycMoTpeTp M HCKJAIOUHTb 3TH HeXKeHna:
Te/bHbE SBJICHHA MOXHO NyTeM JeTajlbHOro H3yueHHs] THAPOreosIOru-
YecKHX H FHIPOXHMHYECKHX YCJIOBHH pafioHa pacloJOXKeHHs BOJ03a-
Gopa ¢ COOTBETCTBYWILMM o0OCHOBaHHeM BHIOGpPa yyacTka pacrojo-
MEeHHs, CXeMBl ¥ IPOH3BOAHTENIbHOCTH Bofo3abopa.

Ha6monaompecss TeM He MeHee C/Iyuad YBeJHUCHHS MHUHepasH-
3aUHH U XKECTKOCTH BOABI B B0703a60pax CBA3aHH € HeJOCTATOUHLIM
yueToM Jerasieil TDHPOAHOH THIPOXHMHYeCKO# 06CTaHOBKH HJH
C HapylleHHeM 33/IaHHOTO peXuMa BoAooTbopa.

Hepenkn TakKe TeXHOTeHHbLIE BJIMSIHHS, HANPHMED yTeukH H (uiib-
Tpanuua MHHepaJdH30BAHHBIX HpOMbﬂUJIeHHbIX H CTO'-!HbIX BO4 C-TI0-
CTYNJICHHEM HX B SKCIIyaTHPyeMBbIli BOLZOHOCHBIH TOopH3oHT. “Hacro
NOBHILIEHHE MHHEPaNH3aUUA MOJ3eMHBIX BOJA TPOUCXOAMT BCJIEACTBHE
BHIHOCA COJIeM H3 NOYB OpPOCHTeNbHbIMH BOAaMu. B Takux pafioHax
BHICOKYI0 MHHEpPaJH3alHi0 HMeeT H BOJA B APEHaXKHbIX KaHanax, Mie-
PEXBATHIBAIOLMX [IOA3€MHBE BOAM, 4TO, B CBOIO Ouepefb, TPHBOJIUT
K pOCTYy MHHEpaJH3alHH BOAH B PeKaxX, NpHHUMAIOMIHX _JipeHaXKHbIE
Bo1bl. TakHM 06pa3oM, HeNPHrOAHBE JJISt MHTbeBHIX Iesell MHHepasu-
30BaHHbIe BO}lbI 0T6HpalOT He TOJBKO BOROSﬁﬁOprIe CKBaKHHBI, pac-
NOJIOXKeHHble Ha opomaeMHx Maccnsax WIH HHXe 0O nomxy, HO H
CKBaKHMHBI, HCTOJb3YIOlHe NPHPEUHHE W MpHKaHaldbHble JHH3H MOX-
3eMHEIX BOA.

[lupoko H3BECTHH TaKXKe CIyd4ad BHENPEHHs (HHTDPY3HH) COJEHBIX
MOPCKHX BOJ Ha no6epe}xbﬂx B BOJIOHOCHBIH TOPH3ORT mocJe ‘CHHXKe-
HHS B HEM YDOBHell BC/eACTBHEe HHTEHCHBHOTO Bozr.oorﬁopa

WHTpy3Hst oKeaHHuUeCKHX BOJ -B BOJOHOCHBIH TODH30HT B paioHe
r. Canta-Bap6apa (mt. KanupopHus, CIIA) onucaua Il. MapruHom
8 1984 r. 3a nepuox c miojs 1978 r. no siusapp 1980 r. yposHu noa-
3eMHBIX BOA TNOHH3UJHCH 3fiech Gonee uem Ha 30 M BCECTBHE yBeJNH-
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yeHHst 0T00pa MOA3EMHBIX BOJA TOPOACKHMH Bojo3abopaMu. (3To
yBejiHueHHe 0TOOpa OblI0 4acThIO HCCAEAOBAHU A/ OnpefiesieHus: 3KC-
IJyaTalHOHHBIX 3anmacoB nojJ3eMHbIX Boj.) Bogoor6op, cKoHUEHTpH-
poBaHHBI B ropoje Ha paccTosiiud go 1,6 kM oT noGepeXbsi, BbI3BAN
NOHMXKEHHe YDOBHS MOJ3eMHBIX BOJ HHXKe YPOBHf OKeaHa, B CBS3H
€ YeM YBEeJHYHJHCHh Pa3Mephl UHTPY3HH COJIEHHLIX OKEaHHUECKHX BOJ H
YXYALIKJIOCh KauecTBO BOJB B NPHODPEKHHIX B0J03aGOPHBIX CKBAXKH-
HaX: B yeThipeX CKBaXKHHAX KOHIEHTPAuHs XJOPHIOB mpeBLICHAA
1 r/aM3, a B ocrampubix cTanza Goaee 0,25 r/am3. Pamee npeanosa-
rajoCh, YT0 HHTPY3HS COJIEHBIX BOJ, MOXKeT NPOMCXOAHTb TOJBKO
B Heray0oxo# mnpuieramouleii K Oepery 4acTi BOJLOHOCHOTO TODH3OH-
T4, TaK KaK BCJeJCTBHe TEKTOHHYECKHX HapyIIeHHH [ajiee 3aJeraior
cnabonpoHuaeMble NOPoAH. I'HAPOreoJoruyeckue HCCaeAOBaHHUA, Of-
HaKo, NOKa3aJ#, YTO OKeaHHYeCKds Boja BHEApHJAch Ha O0OJblUYIO
rayOuHy 4 3a npepenabl NpubpekHOro TeKTOHHuecKoro cbpoca, KOTO-
pulfi, TakuM o6pa3om, He cTaa GaprepoM Aast HHTpY3uu. [loatoMy npu
JajnbHefilleM HaMeueHHOM NpPOTpaMMoOil yBeJHueHHH BojooT6opa KOH-
Typ Aerpajaldi cocTaBa BOAH OyjeT elle OoJblie yaansthes OT Ge-
pera # no pacueraMm uepe3 20 JeT LOCTHTHET TOPOACKHX CKBaXKHH.
C uenvio ynpabsJieHHs H KOHTPOJS 32 HHTpy3HeH NpeiyCMOTPEHH CHH-
JKEHHe NPOU3BOJHTENBHOCTH TOPOACKHX BOj03abopoB, pa3BHTHE BOJO-
cHabXeHHMs 3a CYeT HCIOJb30BAHHS NOBEPXHOCTHBIX BOJ, HCKYCCTBEH-
Hoe TIONOJIHEHHE NOJ3eMHBIX BOJ Yepe3 HarHeTaTeJbHble CKBaXKHHHI,
nepeuCaOKal s BOJ03a0OpHBIX CKBAXHH B yjAajleHHbie orT Oepera
y4aCTKH.

TJHABASG.

METOJ bl MPOTHO3A KAYECTBA NOJA3EMHBIX BOJ1
HA BOJO3ABOPAX

Kak oTMeuajoch BHILIE, B YCJOBHSX RJIHTEJbHOA 3KCIJayaTalHu
Boao3abopa cocraB or6HpaeMoH BoJH HHOTJAa H3MEHAETCHs No CpaB-
HEeHHIO C COCTaBOM, XapaKTEPHHIM HENOCPeACTBeHHO JJf yyacTKa pac-
noJI0XKeHHsl Bojo3abopa ¥ H3yyeHHHIM NPH pasBej]Ke NOA3EMHBIX BOA-
[puunHO# H3MeHeHHH MoXeT OHTb npHBJIEYeHHe K B0J03a00Py BO-
Abl Pyroro COCTaBa H3 yJaJeHHBIX y4daCTKOB 3IKCIIyaTHPYEMOro BO-
JAOHOCHOTO TOPH30HTA, NEPEeTOK H3 BBIIE- H HHXKEJekKalluX BOJOHOC-
HBIX TOPH3OHTOB, IPHBJEYEHHE NOBEPXHOCTHHIX BOX (PEYHBIX, MOPCKHX,
H3 NPOMBILLIEHHHX OacceiiHOB — HaKonUTeJell CTOYHBIX BOA) H T. A.
B pesyanTaTe B orbupaeMoii Bogo3abopoM Boie MOTYT NOSBHTHCH
pasJiHuyHble 3arpA3HAILINE BELeCcTBa. ]

STH H3MeHeHHs CJelyeT YuHTHIBATb NPH OUEHKEe 3JKCIJyaTauHOH-
HBIX 3anacoB MOA3eMHBIX BOJ, ONPEAEJSIeMBIX C yueToM TpeOoBaHHs
0 COXpAHEHHH KAayeCcTBA OTOHPAEMBIX NOJ3EMHBIX BOJ B TeU€HHE BCero
pacueTHoro Cpoka paboTH Bogo3abopa, a Takke IpH 060CHOBaHHK
30H CaHHTapHON oXpaHs Bojo3abopa. HajmexHoCTh nporHosa KayecT-
Ba MOA3EMHHLIX BOJ AJS YCJoBHHA 3Kcnayarauuu Bojo3abopa, 3aBucs-
nias OT CJOXKHOCTH THAPOXHMHYECKHX YCJOBHH paidoHa ero pacroJo-
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KeHHs, IPaBUJBHOCTH HX CHCTEMATH3aUHH NPH NPOBEACHHH NPOTHO3-
HBIX pacyeToB, NOJIHOTHI UCXOAHHIX NMapaMeTpoB, SIBJASAETCS OAHHM H3
KpUTepUeB OTHECEeHHS SKCIJIyaTalHOHHBIX 3aNacoB INOA3EMHHX BOA
1o CTeneHH H3YYeHHOCTH K Kateropusim A, B, C.

Ilporuos xauecTsa NoA3eMHBIX BOJ BHINOJIHSETCS NPH OLEHKE BJIHS-
HHA Ha MOoA3eMHbIC BOIAbI O6’b€BKTOB+HOTeHuHaJIbeIX HCTOYHHUKOB 3a-
TPsI3HEHHsI, a TakKKe NpH 0OOCHOBaHHH H pa3paborTke NPOEKTOB Mpo-
GbuNaKTHYECKHX, JIOKAJH3AUHOHHHX H BOCCTAHOBHTEJbHHIX MepOIpHs-
THH, HMEIOLIHX LeJbl0 3AIMHTY NOA3eMHBIX BOA OT 3ArpsisHeHHS.

[TporHos kKauecTBa MOJA3eMHHIX BOJ Ha Boxo3abopax CKJajabiBaer-
CAl H3 OUEHKH BO3MOIKHOCTH NMOATATUBAHHS K BOAOG3a00DY HEKOHIHIH-
OHHKIX IO KaueCTBY BOJ, OmNpejeseHHs CPOKOB HX NOSIBJEHHS B BOXO-
Baéope H MporHo3a H3MeHeHHs1 BO BpeME€HH CoCTaBa M KayecTBsa oTOH-
paeMoiil BOAHI.

JlBHXKeHHe paCTBOPEHHBIX, B3BELIEHHBIX WJIH SMYJAbIHPOBaHHBIX Be-
IECTB B BOZOHOCHBIX FOPH30HTax B 00JacTH aKTHBHOTO BojooOMeHa
KOHTDPOJIHPYETCSI B MepBYI0 Ouepefb TEMH Ke THIPOreoJOrHyecKUMH
tdaxTopaMHi, KoTopble oOlNpelelsiOT (QHAbTPANHIO TNOA3EMHBIX BOA,—
reoJIOrHYeCKHM CTPOEHHEM, CTPYKTypoff H CBOHCTBaMH BOAOHOCHBIX
FOPH30HTOB, YC/NOBHSIMH IOMNOJHEHHsl 3anacoB MNOA3EMHHX BoA (HH-
$uarTpanus atMocepHHXx OCaiKoB, NHTaHHE H3 BOLOTOKOB H BOXO-
€MOB, NEPETOK HX COCEAHUX BOJOHOCHBIX FOPH30HTOB), HHTEHCHBHOCTBLIO
ot60pa BOAbl H3 BOJOHOCHOTO TFOPH30HTA BoJ03abopaMu, ApeHaXKaMu
# T. A. Bce 310 B UesoM onpepessier HanpaBJeHHs H CKOPOCTH ABH-
JKEHHS TOJ3eMHBIX BOX BMeCTe C COJePKAUIMMHCS B HHX BellleCTBaMH
K eCTeCTBEHHbIM ApeHaMm H K Bogo3abopy.

Kpome ¢unsTpanHoHasix pakTopos Ooubllloe BJHSIHHE OKa3bBaIOT
$U3HKO-XHMHUECKHe Ipouecchl TpaHcdOpManHy BellecTB B INo/JA3eMHBIX
Bojax M HX B3aHMOIeHCTBHe C BMeLIAIOUMIHMH IOPOAAMH — HOHHBIA
o06meH, (pH3uueckast H XMMHuecKass copOuus, pasjioKeHHe, BHIIAJeHHE
B OCaJlOK H DaCTBOpeHHe, pafiHOAKTHBHBIA pacnajn, AMCHepcHs # ApY-
rde TPOLECCH, NPHBOASILINE K H3MEHEHHIO CKODOCTH ABHUKEHHS H KOH-
HEeHTPALHH MHTPHUPYIOLIHX B BOAOHOCHOM TODH30HTE BeIIECTB.

[lpu nporHo3upoBaHHH H3MeHeHHsi KayecTBa BOAH B Bojosabope
JIOJKHBL OBITH YUTEHBl Tuaporeojioruyeckass o6cTaHoBKa H THIPOXH-
MHUeCKHe YyCJIOBHs pafioHa pasMmellleHHsi Bojo3abopa, BBISIBJIEHHl HC-
TOYHHKH MHTaHHA TOA3EMHBIX BOJ, YCTAHOBJEHBI CYIIECTBYIOILHE H
BO3MOMKHBIe HCTOUHMKH 3arpsi3HEHHsl H UX THAPOAHHAMHYECKasi aKTHB-
HOCTb, T. €. BJHSIHMe Ha YPOBHH, CKODOCTH K DacXOXH e€CTeCTBEHHOTo
NOTOKA NOJA3eMHBIX BOA.

TeopeTHuecKoll OCHOBOH IIPOrHO3a KauecTBa MOA3EMHBIX BOJA SBJS-
eTCs TeOpHs MaccoliepeHoca B (HJbLTPYWOLIEH cpelle, 8 NMPHUMEHHTEb-
HO K THADOTEOJOrHYeCKHM 3afauaM — TEOPHS MHIpalHH BelecTB
B FOPHBIX MOPOAaX H B MOA3EMHHIX BONAX, B KOTOPOH B CXeMaTH3HpO-
BAaHHOM BHJe YUHTHIBAIOTCS HEKOTOpble TMAPOreoJIorHyecKHe H (PU3H-
KO-XHMHuecKne (PaKTopH.

Maccoo6MeH H MHrpaumus XHMHUYECKHX BeIIeCTB B MOA3EMHOA
cepe B CBSI3H C KayeCTBOM NOJ3EMHBIX BOJ PacCMaTpHBaJHCh MHOTH-
mu uccaenopatensmu |1, 3—5, 8, 14, 19, 28, 30, 34 u xp.] Csonka
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Tabauuma 5

ﬂab@merph ‘cop6uKH HEKOTOPLIX 3arpA3HAIONIHX BelleCTs

XapaKkTepHCTHKa

s | - Topena 7| eopawomoro
CrpoHunit Ksapuesnfi mecok, e =10—3—10-2] H. B. Bepcente-
. ) ‘a, 1984 r.
| Cyrannkn e=10,3
_ [Meckn v=233; fp'=10| P. IDxexcoH.’
Uesuft —— =330; B'=-100 1980 r.
Tannosue MuJa JIeHTOUHHE IVIHHH p=0,1-0,5
CyrauHkH p=0,3—0,7 | H. C. Ilerpos,
) 1982 r,
IMeckn f=0,8—1,4
“®ocharnl JleHTOUHHE FNHAL f=0,2—-0,3 -
CyrinHKH £=0,1—0,7 .
Teckn B=1,2
DTopHH o —— g=2,1-9,5
XnopodopM,  Gpumo- |Ileckn =3—35 I1. PoSepre,
¢opm,  TpHXIOPITaH, A. Banokxy,
xA0pGeH30x. . 1981 r,
MacasHas  KHCaoTa, |—¢— v=1 Il. Cerron,
teHonn, xaopdenon, Ix. Bapxep,
RumeTHadTanar 1985 r.

NMpumenanus Jas Crpouuusi ¥ Ne3us NPHBENEHH AanHbie, TNOaydeHHbie NpH TpoBe-
KenHu nonesbix B na6OpPaTOPHHIX ONLITOB, -AJAS TaMIOBHX MBI, Gocdatos, ¢ropHAaoB, XJOPO-
dopma, TpUXNOp3TaKa M XNOPGeH30]a — TOALKO J1aGOpaTOPHBIX ONBITOB H AJd MacJasBOH KHMCHO0-
Tol, Geroads, xaopderona M auMeTuadTONATA — TOJDKO HONECBHIX ONBITOB.

¢ — EMKOCTb HOTIJIOLLEHHS, Mr-3KB/r; C — KOHI[€HTPauusi PacTBOPEHHBIX BELIECTB,
v=p jo, (rAe v;— CKOPOCTh JABHNKERHS BOAb, Uy — CKOPOCTH ABHXeHHS BeumiecTsa); P —
prapaMerp pacnpemeneuns (N /C), malr; B — xoaddruUNEHT pACHpEAETeHHs (C/N) (rme "N —
KOHBEHTPAUHsS COPOGHPOBaHHBEIX BelecTB).

Mr/nm3;

JIaHHBIX O NMapaMeTpax COpGLHH 3arpA3HAIOLIUX BELIECTB B TOPHBIX
nopojax npH (uabTpauu# HMeercst B paborax [l, 3]. B Tabu. 5 no
JAHTEPATypPHbIM JaHHBIM NpHBeIEHH HEKOTOPble AONOJHHTEJbHBIE CBe-
AEHHUS.

B TeopHH MHTPAaUMH MPOHECCH MAccONepeHoca B NOA3eMHbX BONAX
OTIHCHIBAIOTCA (PUIHKO-MATeMaTHUECKHMH MOJEJISIMH, - paspatoTaHHbI-
Ml PHMEHHTEJHHO K HECKOJIBKHM THIIAM (UJIbTPAUHOHHOTO CTPOCHHS
ropHbIX TOpOA. Jast GpuALTPaUHOHHO-OJHOPOAHBIX MOPHCTHIX H TpeuH-
HOBATHIX NOPOJ NPHMEHSETCSs MOJeNb KOHBEKTHBHO-AKCIEPCHOHHOTO
mepeHoca, KOTOPBIH - pa3BHBAeTCs KaK JBHXKEHHe ~BellecTB BMeCTe
¢ TIOTOKOM TIOA3EMHBIX BOA (KOHBEKIHs) ' CONyTCTBYIOWUM pacces-
HueM STHX BellecTB (AMCMepCHs) HA TPaHHUE 30H PacmpoCTpaHEHHA
BOJH PasNHYHOTO cOCT2Ba. B 3Tof MOAESH, KpOMe TOTO, BO3MOXKeH
'y4eT BAHSHHA TPOTOYHHX H 3ACTOMHBIX 30H, COPOLHOHHBIX H APYTHX
(u3nKO-XHMHUECKHX Tpoueccos. Jas  GHALTPaUMORHO-HEOTHOPOAHBIX
ToJIUL TOPOA PACCMOTPEHBbI CeAYIolilHe MOJEJH: -1) CJIOHCTOH TOJILH
¢ KOHBEKTHBHO-JIHCIIEPCHOHHBIM MaccoNepeHOCOM " BAOJIb OTAENBHBIX
cn0eB H ¢ MOJeKyasipHo#l AnddysHell MeX1y cIOIMH; 2) KBa3HOIHO-
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POJHOH TPELIUHOBATO-MOPHCTONH NOPOABI € KOHBEKTHBHO-AHCHEDCHOH-
HbIM NePEHOCOM B TDELIMHAX H MOJeKYAAPHO- A Y3HOHHBIM B 6J10-
Kax; 3) HEOXHOPOJHOH NOPOAH HEYNOPSAOYeHHOro CTPOEHHS, cOAep-
Kaulefi caydafiHeiM 00pasoM pacnpefelieHHble JIHH3B, NPONIACTKH
H BKJIIOYEHHS NOPOA Pa3/HYHOH POpMbl H nporunaemMoctd. B momensx
HEOJHOPOJHbIX TOJL] TakXe MOXKHO yYHTHIBaTh HEKOTOpHE BHAH GH-
3HKO-XHMHYECKOI'0 B3aHMOAENCTBHS.

Ha ¢opmuporanse KauecTBa MNOA3EMHHX BOJ, OTOHpaeMmblX IJIH-
TeJbHO paboTalomum sonosaéopou BJUSIOT 3HAYUTEJNbHHE IJIOLLAJH
BOIOHOCHOrO TOPH30HTa, MOITOMY MJsS pEUleHHs TOCTaBJieHHO# 3a-
fayd NPH PacCMOTPEHHH HEOJHOPOLHOCTH uenec006pa3Ho Bbu_'[e.nmb
AOCTATOYHO 3aMeTHbIe II0 MOIIHOCTH H BbI}Iep}KaHHble no npocmpa-
HHAIO BbICOKONMPOHHUAaeMble, HeNPOHHLaeMbIE€ H CH&ﬁOHpOHPIU,aeMbIe‘
CJIOH, MJIACTHl HJIH 30HH.

IlpumeHerue pasnuuHKX MOZAeJeH MaccomepeHoca K 3ajauam mpor-
H03a KayecTBa BOAH B BOJ03abopax IHOA3EMHBIX 'BOJA B HacToslee
BpEMs OrpaHHHYEHO HEe0CTaTOYHOH - "H3yYEHHOCTHIO COOTBETCTBHS Tex
HJIH HHBIX Moneneu peasbHbIM  YCJIOBHSIM _pacrpocTpaHenus BellecTs
B NMOA3eMHOH cdepe H HEAOCTATKOM CBEIIGHHH 0 napamerpax Macco-
nepeHoca, KOTOphle creluHYHE s PA3AHYHHX BeUleCTB H MOPOX
u ycaosufl X B3auMmopedcTsusi, s onpeneneHus napamerpos Mac-
coo6MeHa HeOBXOAUMH creliajbHLe MOJeBhe 3KCIIEPUMEHTH, METO-
A¥Ka NpOBENeHHs KOTOPHIX U HHTepIpeTanHsi pesynabTaToB paspabo-
TaHbl Takxe eule HegoctaToyHo. OOGbIYHO NpPH NPOrHO3ax KauecTsa
BoAbl B BOZO3abopax HcMoan3yercsi Haubojiee nmpocTas MOIENAb KOH-
BEKTHBHOTO I€pPEHOCa, B KOTOPOH Y4YHTHIBAETCS TOJNBKO OCHOBHOM
(hakTop MHrpamHy — NepeHoc BELIECTB ¢ YacTHHAMH BOAB NPH HX
OHHAKOBOH yCpeHEeHHO#H CKODOCTH nBuKeHHs. B 3TOH cxeme HeCaOK-
HO yueCTh NHCIEPCHIO M YacCTHBIH ~ ciyuaft copOuuH — paBHOBECHYIO
copOuUHIO.

[Iporxoa coctasasieTcss B ABa 3Tana. BHauane Tem HJH HHBIM Me-
TOZOM HpPOBOASAT pacyeT MJIaHoBOH GuibTpanuu (kak mnpasuIo,
MOKHO OTPAHHUHMTBCS PAaCCMOTPEHHEM CTalMOHAPHOTO pexumMa) ¢ To-
CTPOEHHEM FHAPONHHAMHYHONA CETKH JBHXKeHHs noaseMHbiX BOX. Ilpu
3TOM BBIAeNSIOT 06J1acTh NHTAHHA Bonosa6opa (cM. ra. 9) u npex-
CTaBisIOINe HHTepPec OTHEeJbHLIE JIHHHH H MOJOCH TOKA, HampHMep
CBASBIBAIOU(ME BOA03a6Op ¢ KOHTYypamu pacnpocTpaHeHHs: HEKOHIHU-
UHOHHBIX MOA3EMHBIX BOJ, C Y4aCTKamH DaCNOJOMXKeHHS HCTOYHHKOB
3arpsi3HeHHst H T. I

3aTeM NPUMEHHTENbHO K BEIACJCHHHM NOJOCAM TOKa TMPOBOXAT
pacueThl MHTPalHH BeliecTBa B OXHOMEPHOM NOTOKE ¢ YyYETOM TOJIbKO
rOPH3OHTaJILHOA CKOPOCTH ¢unpTpanMu. B HEKOTOPHIX CHyuasx (3Ha-
ukTe/lbHAs POJb HHGHIBTPANHU 3arPA3HEHHBIX BOX B BONOHOCHBIN IO~
PH3OHT C MOBEPXHOCTH, BEPTHKaJbHas dbuabTpanHOHHAs HEONHOPOA-
HOCTb, NMOBbIIIEHHAA IUIOTHOCTH -HHOHJIBTPYIOIIHXCS BOA H Ap.) AJA
BbIEJIEHHBIX IOJIOC TOKa Iejiecoo6pasHo - H3yuaTb MHrpauuio B Npo-
$HIbHO-IBYXMEPHOM MOTOKE C “YY€TOM pa3jiHiHs TOPH3OHTAJIBHBIX H
BEPTHKA/BHBEIX COCTABMSIOWNX CKOPOCTH (QHILTPAIHH; METONHKA STHX
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pacueToB paccMoTpeHa B paborax O, Crpaka, B. M. lllecrakosa B
JI. C. Pri6HUKOBO#.

Mojenp KOHBEKTHBHOrO INePeHOCa BeIleCTB, MM  <«IIOPIIHEBOrO»
BHITeCHEHHS BOABl OJHOrO COCTaBa BOAOH JApyroro cocrasa, IIHPOKC
ucrnonb3yercsi B CCCP u 3a py6exom He TOJNBKO NMpH NPOrHo3e Kaye-
CTBa BOLBI B CBfI3H C OILEHKOH 3KCIJyaTaLHOHHBIX 3alacoB MOA3eM-
HBIX BOJA, HO ¥ IpH pa3pabOTKe NMPOEKTOB TEXHHUECKHX MEepONpHATHR
Mo 3aluTe NMOJA3eMHBIX BOJ OT 3arps3HeHHs, a Takxe J1Js pPacyeTos
rPaHull 30H CAHUTApHOM OXxpaHB BOL03a60POB NOA3eMHBX Boh (CM.
raass 9 1 10).

Jns nporHosa MaccomepeHoca B MOA3€MHHIX BoJaXx INPHMEHSIOT
pPa3nHYHBIE METOABl pacyeTa — aHaJUTHYECKHE (/S NPOCTHX CXeM
dunbTpanMy M MUrpanuH), rpadoaHanuTHYECKHe, @ TaKXKe aHaJOro-
BOEe H YMCJIEHHOe MOAeJHpoBaHHe. MeTojHKa aHaJNHTHYECKHX pacue-
TOB, Y1O3BOJISIOUIMX ANA HEKOTOPBIX CXEMATH3HDOBAaHHHX YCJIOBHH H
pacyeTHHIX CXeM ONPENE/NHTb Ha OCHOBE MOJENH KOHBEKTHBHOIO me-
peHoca BpeMs M JaJbHOCTb MPOJBHIKEHHS IPaHHIBl pas3fiesia YHCTHIX
¥ 3arpsA3HeHHHX BOA MNpu paboTe Bofo3abopa, H3NOKeHa B paborax
{1,3—5, 8,9, 11, 12, 17, 25, 34 u xp.}

[Tpu moaenuposanny GuAbTPAUHH U MacconepeHoca Ha ISLIBM
HCIIOJIb3YIOTC KOHEUHO- ¥ BapHALHOHHO-PAa3HOCTHblE YHCJECHHBIE Me-
TOAH, NpHUEM MoC/AEJHHE peasH3yloTcs OOBIUHO B BHAE Pa3IHYHBIX
MoxubHKalKi MeTola KoHEeuHHIX 3JeMenToB. Ha DLIBM Taxxe oBbly-
HO BHAauyaJie MOAeNHPYIOT QHIbTPAUHOHHDIA IOTOK, a 3aTEM 110 OTAeJ]b-
HbIM HalpaBJEHUSIM PACCUHTHIBAIOT MUrpanuio. HssecTHb Moaennpyio-
IHe CHCTEMBbl, B KOTOPHIX MOAeNH (PHALTPALHOHHOIO TEYEHHs H Mac-
comepeHoca  obbenuHenst  [34, 36]. IIpumepom  ycrmewHoro
HCMOMb30BaHUs MOJAEJH KOHBEKTHBHOrO MEpeHoca BellecTB ¢ IeJblo
IpOrHO3a KayecTBa BOLbl B MPOEKTHPyeMOM & BoJo3abope sBJjsercs
uccJenoBaHHe, BHnoaHeHHoe Aas Ulagpurckoro BoJo3abopa B NOJHU-
He p. Ucern [27]. IlporHos KauecTBa MOA3EMHBIX BOJ OKasajcs He-
OGXOLHMbIM B CBSI3H C OMKHIAEMBIM NEPETOKOM H3 Bhillle- H HHXKeje-
KAalHX BOJOHOCHHX FOPH30HTOB. 3€Ch H3 TPeX 3TaXKHO PacHojIoXkeH-
HHIX H B3aHMOCBA3aHHBLIX BOJAOHOCHBIX TOPH30HTOB (CBepPXy BHHS,
YeTBEPTHUHBIA aJUIIOBHAJBHBIA B IECKaX, HHXHE30UEHOBHH B ONOKaX,
BCPXHEMEJOBOH B NecKax M IMecYaHHKax) 1 LeHTPAJIH30BAHHOTO
BOJOCHa6xeHUs BbHIOpaH cpeAHuil, 3aseraiomui Ha raybune 30—40 M.
BonoHoCHble TOPH3OHTH pa3jieieHs cJaboNpoHiaeMbIMH TOJIAMH —
IHATOMHTOBOH H aPrHJJIHTOBO-MepresbHoi. 'HIPOXuMHUYECKHE YCIOBUS
pafioHa XapaKTepH3yIOTCsi NJAHOBOH M BEPTHKAJbHOH# HeOJHOPOXHO-
CTBI0O BOJOHOCHBIX TODH3OHTOB, CBfI3aHHOH C Pasrpy3Koil NOA3EeMHBIX
BOA B NOIMeHHON YaCTH AONHHBI H BJHsHHEM PerHOHAJbHHIX rayOuH-
HBIX TEKTOHHuUeCKHX HapylieHn#, Munepanusanus (8 r/am®) moasem-
HBIX BOZ C IVyOGHHOM yBeJH4YMBAETCA: B YETBEPTHYHOM TOPH30HTE OHa
coctaBaser B cpeaneM 0,6 (Mecramu Gonee 1), B HUKHEI0UEHOBOM
onokoBoM 1,9 (B naane muHepanuzauuss uaMensercs ot 0,8 g0 3,5,
a B paspese OT KPOBJH K NOAOWIBe YyBeaHunsaerca B 1,5—3 pasa),
B BepxHeMesoBoMm 6—8. B ycioBHsAX paBoTel NPOEKTHPYeMOro BOJO-
3abopa, HMeUero 60AbIIYID NPOH3BOLHTENbHOCTb, B OMNOKOBBIA TOpH-
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30HT OyAYT NpHBJIEYEHH! MOJ3EMHBIE BOAB H3 AJJNIOBHAJILHOTO H BepX-
HEMEJIOBOTO BOJOHOCHHX ropusoHToB, IIporHos ¢HAbTpalHH B MHOTO-
CJAONHON ToJlle H H3MEHEHHH XHMHYECKOro COCTaBa IOA3E€MHHIX BOJ
OTOKOBOTO TOPH30HTa NPH BOA0OT6Ope BBHINOJNHEH HA YHC/EHHOH He-
cralMOHapHoH MaTeMaTruueckoit MozaenH. Ilo pesyabraTaM MOJEAHPO-
BaHHs yCTaHOBJIEHO, uTO uepe3 25 aer ocuoBHasi wacth (75%) Bomo-
orbopa Oyxer (OpMHPOBAThHCH 3a CUYET MEPETOKA H3 YETBEPTHUHOrO
aJI/IIOBHAJIbHOTO TOPH30HTA, a ocTalbHas yacTh (25% ) —3a cuer npu-
BJIEUEHHST BOJBl M3 YAAJIEHHHIX YYacTKOB OIOKOBOro, PacyeTH KOHuEH-
Tpauuu coseli B oT6upaeMoll BoAe, NpoBejeHHbIE 110 CXeMe CMelleHHs
BOJ pasfiduyHOi MHHEpaJH3alUHH, HOAXOASUIUX K Bojo3abopy mo oT-
JeNbHEIM M0JI0caM TOKa, MOKa3aJd, YTo B HadaJbHbIH NMePHOJ MHHepa-
qusauus coctaBut 1,61 r/om3, yepes Tpu Troza SKCIJyaTalMH OHa
yBequyHTCa 10 1,68 r/aM® (us3-3a npuBjeueHHs GoJlee MHHepaJIH30-
BAHHBIX BOJ OIIOKOBOIO TOPH30HTa C Y4YacCTKOB, NPHYPOUEHHHIX K IHY
IHOJIHHBI), a 3aTeM, BCIAEeJCTBHE NOCTYIJIEHHS NPECHHX BOJ aJJIIOBH-
a/IbHOTO TOPH30HTA, HAUHET CHUXKATHCA W uepe3 13 jeT cocTaBHT
1,5 r/nm3, a yepes 25 mer — 1,43 r/nm3.

Bonee cioxHasi 4HCIeHHAas MOJLeJb MHrpaluH, YuHTbIBalomas ¢Qu-
3UKO-XHMHYECKHe mnpouecchl, npuMenena k. Po6GeprcoHoM NpH H3y-
YeHHM pAacClpPOCTpAHEHHS DaJUOAKTHBHBIX H XHMHYECKHX OTXOLOB OT
lePHHX PEaKTOPOB B MOA3€MHBIX Bojax. QHIAbBTPAaUUOHHBIA NOTOK
ObJT OTPa’KeH Ha KOHEUHO-DAa3HOCTHON MOJe/H; B MOJe/b Maccomepe-
Hoca BKJIIOYEHH KOHBEKTHBHbIHI NepeHOC, ABYXMepHas LHCIepPCHs, pa-
AnOaKTHBHBIA pacnaj M o6paTuMas paBHOBeCHasi copOLHs IO JIHHEH-
HOH H30TEpMe.

Ilns u3ydenuss MHTPauMH CTPOHUHS B YHC/EHHOH MOJAENH, paspa-
Gorantoit K. Musnepom u JI. BeHconom [42], KpoMe KOHBEKTHBHO-
NHCTIePCHOHHOrO IepeHoca OTpax<eHbl COpOlHA HOHOB H KOMILIEKCOB
na tBeproii (ase, GopMHpoBaHHWE KOMILJIEKCOB B BOJHOH ¢ase, auc-
couManus. YpaBHEHHS,, XapakTepH3YIOLlHe B3aHMOAEHCTBHE BeELIECTB,
HX TepeHOC U HOHHBIA o6MeH, BblpaXKeHH B AHpdepeHnuanpHol H al-
re6panueckoil ¢popMax H pelaljoTcs COBMeCTHo. MeToauka YHCIEHHOrO
MOJe/IMPOBAHHs /I H3Y4EHHS MHIDAlMH B CHCTeMe NpEeCHble BOAH —
co/lleHble BOJBI MPH 3IKCIIyaTallMd BOR03a0OPOM JIMH3 HPECHBIX BOA,
3ajleraollHX Haj MHHEDaJM30BaHHBIMHM BOXAaMH, NpexjnoxeHa $. w
X. Pa6buuamu [45]. -

FrJIABAG.

CAHUTAPHO-TEXHUYECKHWE TPEBOBAHHUS
K YCTPOHNCTBY BOJJO3ABOPHBIX COOPY)XXEHHH

B cocraB BoJ03a6OPHBIX COOPYXKeHHA BXOAAT: 1) BOMO3axBarHbe
ycTpolicTBa, T. €. COOPYXeHHS AN oT6opa BOAB M3 BOMOHOCHOTO TO-
PH30HTa — BEPTHKA/MbHbBIE CKBaXKHHBI, IIaXTHbE KOJOALL, TI'OPH3OH-
Ta/IbHbIe JHHeAHBIE OTKPHTHIE WM 3aKPHTHE APeHb, TpyOuaTsie ape-
HBl, FOPH3OHTAJIbHble CKBAXHHHI-Iy4H (/IydeBble Bon03abopel), KamTa-
®H HMCTOYHHKOB. B KOMOGHHMpOBaHHBIX BOZ03a00pax ropH3OHTaJbHHE
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ApeHbl, Fajieped, WTOMbHA H WIaXTHHE KOJOAUW COYETaloTCs ¢ BepPTH-
Ka/JbHHIMH CKBa)KMHAMH, BCKDHBAIOUAMH HaNOPHHI -BOZOHOCHHIM To-
PH3OHT; 2) HacOCHHE CTaHIHM NEPBOro MOXBEMa BOAL H3 BOJOMPH-
€MHHX YCTPOHCTB; 3) BOHOBOAH RJs c60pa BOAH H3 -BOAOHPHEMHEIX
YCTPOHCTB H TNOCJeAyiolled MoAauyn ee, €CJIH 3TO HeoGXOAHMO, Ha Co-
OpYXeHHsi Mo MOArOTOBKE M YJYYIIEHHIO KaueCTBa BOAM MM cpasy B
pesepByapn AJis -AajibHeiillleli TPAHCIOPTHPOBKH K NOTpebuTENsAM; -4)
COOPY2KeHHSl 110 MOArOTOBKE M VJYYLIEHHIO KayecTBa BOAM; 5) Hacoc-
Hble CTaHUHH BTOPOrO H NPH. HEOOXOAHMOCTH TpPETHEr0-4€TBEPTOro
nonwveMoB (npu cAdoHHOM cnocole or6opa BOALI CKBaXKHUHAMH H
UaXTHBIMH KOJOAUAMH HacCOCHHIE CTaHUHH NEPBOTO H BTOPOrO IOXB-
eMOB COBMeIIAlOTCs. B -OAHOM 3JaHHH); 6) MarucTpajibHBe BOAOBOLE!
i TPAHCIOPTHPOBKH BOAH NOTPEeGUTENSAM; 7) COOPY3KEHHs, - PETYIIH-
pylolline Hamop H pacxold BOAH, NOAaBaeMOil B BOAOMPOBOAHYIO ceib
norpeGuTeNs.

B cocraB coopyxenuit TOPH3OHTANIbHOTO BOA03a60pa  BXOAAT: a)
OlHa HJIH HECKOJIbKO JIHHeHHBIX ipeH, NMPOJOKEHHHX IOX YKJIOHOM K
BoJoc6OpHOMY KOJOALY; 6) CMOTPOBHIE KOJIOAUH Hajk IPEeHaMH; B)
BoAocGopHBIfl KooAell H OGBIYHO COBMEIEHHAA ¢ HAM HacOCHas CTaH-
IIHs.

JlyuyeBoi BOR03a60p COCTOHT H3 BOJIOHENPOHHIIAEMOr0 1IaXTHOIO
KoJIoA1la; TOPH3OHTANBHBIX CKBaXKHH-NIyueH, BHIBEJEHHHX M3 KOJOAUEB
B BOJOHOCHBIH TOPH30OHT Beepooﬁpaano B OAHOH HJH JBYX TIOPH3OH-
TaJdbHLIX MNJOCKOCTHAX; HAacOCHOM CTaHUHH, MOHTHPYEMOH B IIaXTHOM
KoJIoALe.

Ins mepexBaTa eCTeCTBEHHbIX BHIXOJOB NOJ3EMHBIX BOJ COOpYya-
I0TCA KalTaXH—KaMepbl WJIH KOJOAUH, paboTaiouine AHOM HJH CTEH-
KaMH. KanTtaxu OTAeNbHHX HCTOYHHKOB COEAHHSIOTCS TPyOaMH, @0
KOTOPHIM BOJAA CaMOTEKOM IocTynaer B cGOpPHBIH Koaojeu (xamepy),
a M3 HEro Takxe CaMOTEKOM HJIM .C MOMOINbIO HAacOCOB NOJaercs no-
rpebutensiM. [IpH naacToBoM BHXOZe NMOA3EMHHX BOA HX cbop ocy-
HIECTBAAETCH C TOMOINBIO I'OPH30HTANIBHOH JIPEHHI.

Ilps HeoOXOAMMOCTH B COCTAB COOPYKEHHI rOPH3OHTAIbHHX H JY-
4eBLIX BOL03a60poOB, a TaKkxKe KanTaxKef POJHHKOB BBOASATCS YCTPOH-
cTBa Ass 06paGoTKH BOAHL.

I1pu. HCKycCTBEHHOM TONOJHEHHH 3amlacoB NOJA3eMHBIX -BOA B CO-
¢TaB BoRO03a6opa BxoAAT: 1) coopyskenus assi 3a6opa BOABI M3 HCTOY-
HYUKa NONOJHeHHS, B KayecTBé KOTOPOro HCHOJB3YIOTCH INOBEPXHOCT-
HHe, LIaXTHbe, JPEHaXKHbIE BOAH, OYHIIEHHbIE CTOYHHE BOAB HJIH MO~
3eMHble BOAH JAPYroro BOJAOHOCHOTO I'ODH30HTa; 2) HacocHafd CTaHIHSA
nepBoro NojbeMa AJjis NOAayH BOAbl U3 HCTOYHHKA NOMOJHEHHS; 3) €O-
OpYKeHHS NpelBapHTENbHON NOATOTOBKH <CHIpOfi» BOAHI, cho.nbaye«
MOH AJs NOnoJiHeHHsi; 4) HHQHIBTPALUHOHHBIE COOPYKEHHS, Yepes Ko-
TOpble NOArOTOBJIEHHAA BOAA nonaercs {HHPUALTPYeTCs) B BOJAOHOC-
HH{i TOPU30HT, — OTKPHITHE (Oaccelnsl,” KaHajbl, MJOMIAAKH, KaHaBH,
6opo3/ib, pycsna BOAOTOKOB, €CTECTBEHHBle H HCKYCCTBeHHble MOHHXKe-
HHs pesbeda) MM 3aKphiTHie (morjiomaiomue GypoBhie CKBaXHHHI,
wypdbl, KONOMIL, ranepeH, WITONbHH); 5) BoAO3aXBaTHHE yCTPOACTBa
(CKBaXHHB, IIAXTHHIE KOJNOALH, JYYeBHEe HJH FOPU3OHTAJIbHHIE BOXO-

60



3abopu); 6) c6opHbie BOAOBOAM; 7) peésepByapH; 8) coopyxeHnus Ans
oépaﬁonm ‘TIOA3eMHNX BOA (NpH HeOBXORMMOCTH); 9) pesepByaps
yuctofi Boan; 10) HacocHas cTaHuisA BTOpOro moabeMa; 11) Marucr-
pajnbpHBIE BOJOBOIHI.

Bri6op THNa BOM033XBaTHOTO COOPYXKEHHsI Onpefensercs reoJorH-
YeCKHMH H THJAPOreOJIOTHYECKHMH YCJIOBHAMH, 3alaHHOR NPOH3BOAH-
TeJBHOCTBI) BOA03a60pa, a Takxke BEJHYHHON 3aTpaT Ha CTPOHTe/b-
CTBO H 9KCIIYaTaUHIO COOPYKEHHH.

Han6oJlee pacnpocTpaHeHHBIM THIOM BOJA03aXBaTHBIX - YCTPOHACTB
SBASIOTCH Bonosaﬁopnue CKBAXMHbI, NPUMEHseMBe AJsi 0T60pa MOoA-
3eMHHX BOJ B _DasjIHUYHBIX THAPOreoJOrHYyeCKHX yCJAOBHSAX -C Tay6UR
ot 10 mo 1000 M, a TakXe npu 3aJieraHHH BOJOHOCHOIO FOPH30HTA Ha
rayGuHe MeHee 10 M, €CJIH MOUIHOCTh FOPHU30HTa He meHee 5 M. IIlaxt-
Hble KOJOAIBl HCIOAB3YIOTCH M/t 0T60pPa BOAW W3 HanopHbIX M Ges-
HANOPHHIX BOJOHOCHHX TOPH3OHTOB, 3ajieralolAX Ha TNyOHHAX 70
50 m.: I‘opnsomanbﬂme B0J103a60pH! C YKJI4JAKOH B OTKPHITOH TpaHuiee
Tpy6uaTON ApeHH #JAH KaMeHHO-UeGeHOUHOH MPU3MBI NPHMEHSAITCH B
Tex cJyuyasX, Korja noAomiBa (6e3HaNopHOro BOAOHOCHOTO TOPH3OHTE
3ajeraer Ha He6Goabwol (A0 8 M) ray6HHe;, AN NOJyYeHHS NOA3EM-
HHX BOA C ‘GonpmwinX rAyOHMH HCHOAB3YIOTCS BoAocOopHBIe Tajleped 1
IITOJBHH.

JlyueBre BOM03aGOpH NPHMEHSIOTCS S MOMYYeHHs BOAH M3 EO-
JIOHOCHBIX TOPH3OHTOB, "CJOXEHHBIX NeCYaHo-TafeyHAKOBEIMH Oe3Ba-
JYHHBIMH OTJOXEHHAMH MOLIHOCTBIO 3—20 M H 3ajleraiollnx Ha ray-
6une 10 20 M OT TIOBePXHOCTH 3€MJH. ]

B canutapHOoM OTHOIIeHHH HauboJjee yA3BHMB BOA03aGOPHEIE CO-
opyxeHHs, 0ObluHO OT6HpapuHe HerayGokosaneramuiie N0JA3eMHbIE
BOJBI: LIAXTHHIE KOJMOJNbl, FOPH3OHTAJIbHBIE H JyyeBnle B0A03a60pH,
KanTaXH POAHHKOB, BOJ03a6OPH B CHCTEME HCKYCCTBEHHOIO TONOJHe-
HHSA NOJ3EMHBIX BOJ.

I'Ipu BHIGOpe THIA BOAO3aXBAaTHOTO coopy;xenmx (CKBaXXHHH, JYy-
YeBOH HJIM TOPH3OHTaJNbHbLIH B0OA03a00D) CXeMbl PacloOJNOXKEHHS
CKBaXXHH (OAMHOUHHIE, TPYINbl CKBaXHH, .rmﬂeﬁ}iblﬁ psan, KoablieBas
HIH MJIOMANlHas] CHCTeMa) YYHTHIBAIOTCS THAPOre0JOrHYecKas QQ)Q)eK-
THBHOCTb BOM03360pa, OlEHHBaeMasi ONTHMAJbHLIMH 3HaueHHAMM 110-
HHXEHHil YPOBHsi NMOJ3EMHEIX BOJ -H pacxoja ‘BOA03abopa, -TeXHHKO-
SKOHOMHUECKHe II0Ka3are/H (IPOTAXKEHHOCTb H CTOMMOCTH KOMMYHH-
KaiHi, = - CTOMMOCTb- ~* CTPOHTENLCTBA _Bojo3abopa, - miomafe B
HapOMHOXO3AHCTBEHHOe HCNOJAb30BAHHE OTBOAHMBIX Mo Boposalop
3eMellb), a TakxKe SKONOrHYECKOe BJAHAHHe OTGOpPA NMOJ3EMHBIX BOA Ha
OKPYXAKWWYI0 Cpelly, HaIpPUMep Ha JIeCHble MAacCHBHI, MacTGHma H
T. K

B 3aBHCHMOCTH OT TOTO,°KaKylo POJb B MHTaHUH BKCIIyaTHPyeMO-
ro BOAGHOCHOTO ropnaoma HTPRIOT NOBEPXHOCTHHE BOAH (peka, o3e-
PO, - BONOXpaHHIIHILE, "MOpe), . BbieNAIOT BOAO3a60OpH  BOMOPa3JeNb-
Hele, ylaNeHHEIE OT = TNOBEPXHOCTHOrO -HCTOUHWKA. NMHTanus, H Hepe-
rosble (MM MHQHIBTPAIMOHHBIE), pasMellaeMhle BOJH3H Ypesa pe-
KH HJH BOJMOeMa HNOJydaloiMe 3 HHX MIOCTOSHHOE WJIH TMepHoaHdec-
Koe nuraHume. DTo paslesNeHHe MMEeeT M CaHHTapHoe 3Hayenue. Tak,
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NMoA3eMHEBle BOJAH, OTO6HpaeMHe GeperoBHMH BoAo03abopaMu, 4acTo
HMCIIBITHIBAIOT HebsaronpuATHOE BIHSIHHE 3aTPSI3HEHHBIX HOBEPXHOCTHHIX
Bon. XapakTep W cTelleRb H3MEHeHHS KayeCTBA ONpPeleasoTcs CocTa-
BOM peuHBIX BOJ, NMpPOH3BOJAMTE]bHOCTBIO H pa3MepaMH BOA03abopa,
paccToOsiHHEM ero OT PeKH, a TaKXe THAporeoJornyeckMMu ¢axropa-
MH — QHIBTPAILHOHHOH OAHOPOAHOCTHIO H BOJOIPOBOAHMOCTBIO BOJAO-
HOCHOTO TOPH30HTa, YKJIOHAMH €CTECTBEHHOro (T. e. He HApYLIeHHOro
paboroit Boro3abopa) IOTOKa NMOA3EMHBIX BOA H AD.

Vxyauenue KauecTsa MOA3EMHEIX BOA, KaK OTMc-€HO Bbillle, He-
pPeiKo NPOMCXOLHT BCIAEACTBHe CJAY4YafiHOrO NPOHHKHOBEHHS 3arpss-
HeHHBIX aTMOCGEePHHEIX OCAJKOB, NOBEPXHOCTHHX HJAH HEKOHAHIIHOHHHIX
BOJL HE3KCIJIyaTHPyeMOro FODH30HTA HeNOoCPeJCTBEHHO B B0J03a6op-
HOe COOpyXeHHe — CKBaXHHy, ApeHY. IJasi npeAynpeXaeHHst 3THX
SIBJICHHH MECTO PaCMOJIOXEeHHsi COOPYKeHHS H KOHCTPYKUHS BOAO3a-
XBaTHHIX M APYTHX COOPyXeHHH, BXOISUHX B COCTaB BOxo3abopa,
JOJKHH yNOBJETBOPSTbL ONpelle/IeHHLIM CAHHTAPHO-TEXHHYECKHM Tpe-
GoBauusaM. Ilpexne Bcero, yyacTOK DacCHOJIOXEHHSI CKBaXXHH, ApeH
MJIH JPYTHX BOJO3aXBATHBLIX COOPYMKEHHH AOMXKEH HaXoAuTbcs B Oaa-
TONPUSTHHIX CaHHTAPHBIX ycaoBusX. Kpome Toro, Heo6X0AHMO BHINOJ-
HeHHe CHOEIHAJbHBIX MepONmpHATHH No 060pPYNOBAHHIO CKBAMKHH. Ons
npefynpexIeHHs 3aTONJ@HHS YCThS CKBAaXXKHUHH (LIAXTH) rPYHTOBBHIMH
HJI¥ NAaBOJAKOBHIMH BOJaMy ycTpauBaloTcs achalbTHPOBaHHBIE OTKOCH
OT CTeH COOPY:KeHHIl M BOJAOOTBOAHBIE KaHAJH. KOHCTPYKIHS OroJos-
Ka CKBaXKHHBl AOMXHAa OHITb TepMeTHYHa, YTOOH He AONYCTUTH NPO-
HHKHOBEHHS B MeXTPyGHOe H 3aTPy6GHOE NPOCTPAHCTBO MOBEPXHOCTHOH
BOJAH u 3arpssHenufl. Bepxusis wacTb BHIBEAeHHBIX Ha NOBEPXHOCTb 3€M-
JIM KOJIOHH JOJKHA BO3BHIIAaThcs He Medee ueM Ha 0,5 M. [Ipu BH-
BOJE yCThbs CKBAXHHH B INaXTy Ha JAHe IoCjelHeHd yCTpauBaercs
JIPHSAMOK C YKJOHOM K HeMy MMoJa AJsi OTKAYKH NPOCOYHBLIEHCs BOMBL.
Merannnyeckasi KPHUIKA A0JDKHA 3amMIATh WAXTy OT aTMOCEepHBbIX
0CaKOB; BOKPYT YCThbsi CKBaXKMHH M Ha [He IUAaXTH YCTPaHBaercs
TJIHHSHHEH «3aMOK».

Hsoasuus 3KCnayaTHpyeMOro BOJOHOCHOTO TOPH30HTA OT BbIlIe- H
HUKeJexalunX FOPH3OHTOB OCYLIECTBJAETCH € MOMOIIbIO L eMeHTAalHH
MeXKTPYOHOTO H 3aTPy6HOrO MPOCTPAHCTBA, a TAKXKe TaMNOHaXa CTH-
KOB 06caanbix Tpy6. Ilepsbiit OT mOBEPXHOCTH HEHCNOJIb3yeMBIH BOMO-
HOCHBI{I TOPH30HT MEPEKPLIBA€TCS ABYMs KOJOHHAMH 06CalHBIX Tpy6
HAH OAHOH KOJNOHHOM ¢ 3arpy6HOHl uemeHnTanHedt. CkKBaXHHH A4
NHTLEBOr0 BOAOCHAG:KeHHsi, KaK NpaBujo, OGOPYAYyIOTCsi MeTaJjjaHdec-
KHMH Tpy6aMH; HCMoJAb30BaHHe TPyO H3 TOJHMEDHHX MaTepHajloB
WIH CHelHaNbHBIX MOKPHTHH AJsi MeTaJIHYeCKHX - TPY6 BO3MOMKHO
TOJbKO C paspelnends MHHHCTEPCTBA 31PaBOOXPaHeHHs CCCP. .06-
cafgsas Tpy6a B BepXHe# yaCTH CKBAXKHHH, HaXOAAAsACH MOL BO31eH-
CTBHEM TDYHTOBHX BOJ, MOJIXHA OHITH KOPPO3HOHHO-YCTOHYNBOH, 4TO,
B 4acTHOCTH, MOXKeT OBIThb AOCTHTHYTO LleMEHTanHeH 3aTpyGHOro mpo-
eTpaficTBa NOJA AaBJeHHEeM C BbAaBJHBaHHeM LeMeHTa OT GamMaka
O YCTbfl CKBAXHHHI.

VispiledeHHe M3 CKBa)KHHH NPOMEXYTOYHHX KOJNOHH OOGCaJHHX
Tpy6 HomycKaeTcs TOJbKO B CJay4ae, €C/H 3TO He BBI3OBET COeAHHE-
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HHS 3KCIUIYaTalHOHHOTO H CMEXHHIX BOMOHOCHHIX TopH3oHTOB. IlpH
BbIpe3Ke KOJIOHHBI TPY6 cpe3 KOJIOHHH JOJXKEH He MEHee YyeM Ha 5 M
npesuaTh famiMak OpelbiAyuieli KOJIOHHH, 4 KOJAbLEBOH 3a30p cie-
AyeT 3afelbiBaTb HEMEHTHHIM PACTBOPOM HJH CaJbHHKOM. PHIBTP
CKBaXXKHHBI JO/IKeH OBIThb YCTOHUHB K XHMHYECKOH KOPDO3HH H 3DO3H-
OHHOMY BO3AeHACTBHIO BOAHW. Matepuan Ans OOGCHWNKH (HJABTPOB  He-
06x0auM0 oT6HpaTh H3 He3arps3HEeHHOrO0 Kapbepa H 3aTeM CJIEJHTH,
yTo6Bl €ro COCTaB He YXYAUIMJICH NPH TPAHCNOPTHPOBKE H XPaHeHHH,
B HEKOTOPHIX C/Ay4Yasix uenecoo6pasHO NPOMBIThH MaTepHal OOGCHINKH
Ha nosepxHocTH_3eMiH. Ilepen sachmnkoi MartepHan Ae3HHPHIHDPYIOT.
[Ipu GypeHHH CKBaXKHH C NPOMHIBKOH 3a60s1 BOJOH M IPHMEHEHHH
FJIMHUCTOrO pacTBODAa BOAZ H IJIHHEZ TaKXe JROJIXKHBI 6HITb YHCTHIMH.
[Tocne oxoHuaHusi GypeRHsi CKBa:KHHHI, YCTAHOBKH (HJBTPA H CTPO-
MTEeJNBHON OTKAYKH, BHINOJHSAOIeHCH A0 NMOJHOIO OCBeTJCHHS BOAM B
CKBakHHe, OTOHpaloT NPOOH BOAH [/ XHMHMYECKHX H OaKTEpHOJIOTH-
yecKHX aHanu3oB. [ToBTopHasg OTKauka BOLH H3 CKBaKHHH Ha cOpoc
BHIDOJIHAIETCS TOCJAe MOHTaxka Hacoca. B ciydae uHTeHcHBHOro Oak-
TepUHaJbHOrO 3arpsi3HEHHs OTKayHBaeMOH BOAM TNPOBORAT Ae3HHQpeK-
UHI0 CKBa)KHHB M Hacoca pacTBOPOM aKTHBHOrO XJiopa 50—
100 mr/am3. B cayyasx, Koria Ajs NMOAbEMa BOABLI HCHOJNB3YETCH IP-
AudT, NogaBaeMbli B CKBaXHHY BO3AYX cJedyeT OYHCTHTb OT NMPHMeE-
cell cMa30YHHX MaTepHaJIOB; OH He ROJKEH OBITb 3arpsisHeH JBIMOM,
razami, noiblo. IIpH peMOHTe CKBaXXHHH ONYCKaeMOe B CKBaXKHHY
BOAOMOABEMHOE OGOPYAOBAHHE NOMKHO OBITH OUMIIEHO OT TPSi3H H
cMasOYyHOTO Macja, a 3aTeM MPOMBITO PacTBOPOM XJIOPHOH H3BECTH.
[Tocne KaxAoro peMoHTa MPOBOAMTCH OTKayKa BoAb Ha ¢bpoc, a NpH
nA0Xux GaKTEePHOJOTHUECKHX aHalH3aX — XJIODHPOBAHHE CKBaXKHHH.

Ha ropusoHTajibHBIX Bofo3abopax BOKPYF CMOTDOBHIX ¥  BOJO-
c6OpHBHIX KOJOAUEB YCTPAUBAIOT I'MIHHSHBA 3aMOK, YTOOH HCKIIOYHTH
MPOHUKHOBEHHE 3arpsi3HEHHbIX NOBEPXHOCTHHIX BOA. Komoausl oGopy-
AYIOTCs KPBILIKAMH H BeHTHJALHeH.

Pa3Beounbe H HEUCIONb3yeMble HabaoaaTe/pHble CKBaXKHHB KO-
KHbl OBITh 3aTaMMOHHPOBAHB, YTOOH NPEeAOTBPATHTb NMOCTYyNJIEHHE 3a8-
IPsISHEHHBIX MOA3EMHBIX BOX M3 APYTHX FODH3OHTOB MO CTBOJY CKBa-
KHHBI, IO MeXTPYyOHOMY MM 3aTpy6Homy mpocTpasctBaM. Ilpu 1am-
noHaxe CKBaXXHH BBHITOJHSIOTCH CAellylolllHe ONepanHi: OYHCTKA CKBa-
KHHbl OT 3aWJIeHHst H o6pacTaHull CTEHOK; NPOMBIBKA CKBa)KHHH H
oT60p nPo6ul BOABI HA XUMH4YECKHA M GaKTEPHOJOTHYECKHA aHaNH3bi;
Je3uHQeKInust CKBaXKHHH PacTBOPOM XJODHOH H3BeCTH; 3aChllKa pa-
6oyelt 4acTH CKBaXHHH (PUIBTPYIOUIHM MaTepHa/oM (IIecok, TpasHi,
me6eHb), MPENBAPHTENIBHO NPOMBITHIM M NMPOAESHHPUUHPOBAHHEIM;
3a/uMBKa LEMEHTHHIM DacTBOPOM uepe3 3anuBOuHyio TPyGy; mnepgopa-
IS CKBaKHHBI Ha y4yacTKe 3aJieraHHsi TPYHTOBBHIX BOA; 3aJHBKa CTBO-
Ja CKBa)KHHbl LEMEHTHEIM PAcTBOPOM nOJA M3OHLITOUHBIM JaBJICHHEM
JUIsi 3aNOJIHeHHs PacTBOPOM 34TpyGHOro H MeXTpPyOHOro mpoCTpaHCT-
Ba uepe3 NepdOPHPOBAHHYIO YacTh CKBAXKHHBI; YCTpOHCTBO ypda
BOKDYI CKBaXXHHB Ha Tay6uny 1,5—2 m; cpes ofcagubix Tpy6 Ha
0,5 M HHKe MOBEPXHOCTH 3E€MJIH, 3a7HBKa wypda pacTBOPOM LEeMEHTa.

Ilpu HCIOJIb30BAHHM LIAXTHHIX KOJIOANEB K OCHOBHBIM CAHHTapHO-
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TEXHHUCCKHM MeDONPHATHAM OTHOCHATCHA NpeAOoXpaHeHHe NpHieramoouleil
TepPHTODHH OT 3arps3HEHHs, OTBOA OT KOJIOAUA JIHBHEBBIX BOJ,- Ha-
JexXHOe KpellJieHHe MIaXThl KOJOALA, YCTPOHCTBO IVIHHSIHOFO «3aMKa»
BOKPYF YCTbSl KOJOJALla M NPHMEHEHHE MexaHHuecKoro crnocofa BoAO-
nmoabeMma. 1o OTHOWEHHIO K CYIIECTBYIOIM{HM H BO3MOMXHBIM HCTOYHH-
KaM 3arpsisHeHHsl KOJIofiell HeoGXOQHMO pacroJsiaraTe Bbillle IO TeYe-
HHIO TPYHTOBOro TOTOKa H Buile mo peabedy. Heabss ~pasMemars
HIAXTHBIE KOJOJIB HA YYacTKaXx, 3aJHUBaeMblX JHBHEBHIMH H TaJABIMH
BoAaMH HAH 3a6oaoueHHuX. [lpu 6akTepHaabHOM 3arpsisHeHHH KO-
JIOANA MOXHO NPHMEHHTh XJIODHPOBAaHHE BOAB € IOMOLIbIO JO3HPY-
IOLLero MaTpoHa.

CanurapHo-TexHHYeckHe TpeGoBaHHs NPEADBABAAIOTCS H K JAPYTHM
coopyxeHHsM Bopo3aGopa. Tak,- pesepByapsl AJs XpaHeHHs 3amaca
BOJABI JOJI’KHB HMETh HEMPOHHUaeMBle CTEHKH H NHO, AJs 4ero NpH-
MEHSIOTCH TVIHHSAHBle «33MKH», TODKDeTHpOBaHHe, H3oAsAlHs acdanb-
TOM M JP.; IOBEPXHOCTHHIE BOAB OTBOJASTCHA OT pe3epPBYyapoB C-NMOMO-
b0 HaropHbIX Kauas. JIlokH Pe3epByapoB M IIAXT repMeTHYECKH 3a-
KDHIBAIOT NJOTHHIMH METAJJIHYECKHMH KPHIUKAMH; Ha Kpasx JIOKOB
JeJaloT OTJHBH H3 LIEMEHTHOro pacTBopa. Bo u36exaHHe BTOPHYHOrO
3arpsi3HeHHss BOABI B CHCTEME BOJAOPa3BOASIIHX ceTedl J0M:KHA GHITH
ofecrieuena repMeTHYHOCThL coefuHenuil Tpy6. Boponposoanble JHHHH
¢ BOJAOH NHTLEBOrO KayecTBa YKJaAblBAlOT, KaK IPaBHJO, Bbllle JHHHA
ObITOBOH M NPOM3BOACTBEeHHON KaHanu3auuu. IIpoeKrupoBaHHe H yK-
JlaJlky BOAONPOBOAHHX JIHHHH NPOBOAST NOCJEe CAHHTADHOH OLEHKH
Tpacchl; BOJONPOBOAHKE JIHHHH HCHBITHIBAIOT O] JaBJeHHEM BOJH Ha
rePMETHYHOCTL M NMPOYHOCTb, MPOMBIBAIOT, Ae3HHOHUHPYIOT PacTBOPOM
XJIOPHOH H3BeCTH MMM rasoobpasHoro xJjaopa. [Ipu noarotoske, Tpas-
CIOPTHPOBKE H XPaHEeHHH BOJABI, HUCINOJb3YeMOH IJsi XO3sHCTBEHHO-
THTBEBBIX HYX], CAeAyeT NPHMEHATb PeareHTH, BHYTPEHHHE aHTHKOD-
pO3HOHHBIE MOKPHITHS, a TaKXe (QHAbTPYIOUIHE MAaTepHajdbl, COOTBET-
cTByromue Tpe6oBaHHsM MunnctepcTBa 3zapapooxpanesus CCCP.

FJdABAT.

YJAYYIIEHHUE KAYECTBA NOA3EMHBIX BOJL
OBPABOTKOH UX B BOLOHOCHOM TOPHU3OHTE

MeponpusTas M0 yJayYIIEHHIO KayecTBa NMOJ3eMHBIX BOJ MPOBOASAT-
¢ B CJyyasix, KOrja OHO 10 HEKOTOPHIM MOKa3aTelsiM He YAOBAETBO-
psieT Tpe6GoBaHHsAM MotpebuTens. Hanbonee npocThiM crnocoGom yayd-
LIEHHS KauecTBa fIBJIAETCA CMeIIeHHe BOAB H3 Pa3sAHYHBIX BOA03a00-
POB HJIH OTAE/NbHBIX CKBaXHH Ha BOA03a60pe, cpeii KOTOPBIX HMEITCS
BOJ03a00pH HJIH CKBaxKHHH C Golee HJH MeHee uncToff Bomo#. Bona
CMellHBaeTcs B pe3ePByapax, HaXOASIIHXCS HeNOCPeJCTBEHHO Ha BO-
no3abope HAH Ha BOJONMPOBOAHON CTAHIHH.

Tlpu 3TOM yuYHTHIBAIOTCSI PAcXOAbl BOJb H3 OTAENbHBIX CKBAXKHH H
B0O03a60pOB, NMOKa3aTeJH COCTABa M KayecTBa BOJAL H N0 ¢opmyre
CMelleHHs: ONpeJensieTCss OXHAAeMblii cOCTaB CMellaHHHX BoA. B He-
KOTOPBIX caAyYasix AJsi KOKa3aTedbCTBa 3(QeKTHBHOCTH CMEIUCHHS MO-
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XeT NoTpe6oBaThCA NPOBelcHHe TpeABAPHTEJIbHBHIX J1a60pPaTOPHHIX
ONLITOB,

ITpn OTCYTCTBHM HCTOUHHMKOB BOJNOCHAG:KEHHS C YHCTHIMH BOJaMH
HJIHM MaJOf HX NMPOH3BOAMTENLHOCTH CMElIeHHe CTAHOBHTCS HEBO3MOXK-
HBIM H TOrAla HeO6XOAMMO NMPOBOAHTH CMENHANbHYI0 06paboTKy BOJHI.

HanGoJiee yacTo npuMeHsieMbiMH BHAAMH yJAYyYlleHH KauecTBa
MOA3EMHEIX BOA fABJAIOTCA obe33apakuBanHe M obe3:keje3HBaHHE; B
OTJeNbHHX CAYuasix MOKeT TaKke MOTPe6OBaThCH CHHMKEHHE COAep-
KaHHA MapraHna, KpeMHHEBOH KHCJOTH M PACTBOPEHHBIX rasoB, CHHU-
JKeHHe KOHIEHTPalUMH HJH, Hao60poT, AobaBiieBue (TOpa; yMsryeHue;
yMeHbLICHHE COJieco/lepKaHHs; y/laneHHe NPHBKYCOB W 3aMaxoB H Ap.
TpaannuoHHble MeTOAB YJAYULIEHHs KauecTBa MOA3eMHbLIX H MOBEPX-
HOCTHHIX BOJ CBfI3aHa ¢ 06pabOTKON BOJALI Ha OYHCTHLIX COOPYXKEHHSX.
B nocnexnee BpeMsi pa3BHBAIOTCS HOBble METOAB OYHCTKH, NpH KO-
TOpbIX 06pafoTka BOAL M yJAyyllleHHe ee KayecTBa OCYIECTBJSIOTCS
HemocpeJICTBEHHO B BOJOHOCHOM TOPH30HTe. DTO CYJHT 3HAYHUTEJbHbLIE
3KOHOMHYECKHE BHIFOABI, TaK KaK 0TnajaeT HeoOGXOAMMOCThL B CTpOH-
TeJAbCTBE M IKCIIIYATAUHH AOPOrOCTOSIUMX OYACTHHIX COOPYNKeEHHH.

Crioco6 OYHCTKH MOJA3EMHBIX BOA OT eJe3a H MapraHua Hermo-
CPelICTBEHHO B BOJIOHOCHOM TIODH30HTe ObIA pa3paGoran B 1969 r. B
Ounasuani. Ilo atomy cmoco6y, mosayuHBlleMy LIMPOKOe Pa3BHTHE B
[lpennu, a 3aTem u B APYrHX CTpaHax IoJ Ha3BaHHem MeTola Bupe-
JIOKC, yRaJieHHe XeJe3a M MapraHina M3 MOA3eMHLIX BOJ TIPOM3BOAUTCSH
Ha NyTH $HABTPAUHH K B0JA03abOpHOH ckBaxuHEe., IIng 3TOr0 BOKPYT
SKCNMyaTallMOHHON BOK03aGOPHOA CKBaXKMHH Ha PACCTOSHHH OT 5 10
100 M OT Hee MO OKPYXKHOCTH YCTPAHBAIOTCS MAThb—BOCEMb a3PalHOH-
Hbix ckBaxHH. Yacts BoAwn (10—40%), or6upaemoit u3 skcnayaTalu-
OHHOH CKBaKWMHH, Jerasupyercs Ajs OCBOOOXJAeHHS OT MeTaHa H
cepoBoAOpoaa, 060oramaeTcsi KHCAOPOAOM M 3aTeM C MOMOUIbI0 BO3AYIU-
HO-BOASIHBIX 3}KEKTOPOB NepPHOAMUECKH NOAAETCs B adpalHOHHbIe CKBa-
*KUHBL TakuMm 06pa3oM, B BOJOHOCHOM ILIacTe BOKPYT KCIAyaTalHOH-
HO#l CKBa)KMHBl CO37aeTcs oGorauleHHas KHCJOPOJIOM 30HAa, YCJIOBHSA
B KOTOpOH# OJaronpHUATHH AN HHTEHCHHKALUHMM XKHU3HEAEATENLHOCTH
x)ele306aKkTepuil M MapraHieBnX OakTepuil, ocaxAeHust TpyHdHOpacT-
BOPHMHIX COeJIHHEHHH KeJjie3a M MapraHna H ux aAcopOuuH Ha 3epHax
rpyHta. B pesysnbTare B BOZ0O3aG0OPHYIO CKBa)KHHY HEKOTOpOe BpeMs
MOCTynaer BOAA C NOHHXEHHLIM COJepXKaHHeM XKeJse3a H Mapraﬂua.
Ipn HOCJE/lylOleM YBEJIHUEHHH COAEPXKAHHS 3THX BElIECTB B OTKa-
gHBaeMOil Boie 06pabOTKy aspaniOHHBIX CKBaXHH MOBTOPAIOT.

Ilns MOBHIUIEHHs CTeNeHH MOA3eMHOH OYMCTKH BOABI OT Xejae3a H
pa3paGoTaHH HOBHE CMOCOOH, HAXOASIIHECH B CTaAHH SKCIePHMEH-
TaabHOr0 Onpo6OBaHWs W BHEAPEHHs Ha OT/AeNbHHIX BoA03alopax.

MarteMmaTHyeckas MOjJeNb n'pouecca ofesxenesuBaHuss B BOAOHOC-
HOM TOPH30HTE H TEXHOJIOTHYECKHH perjiaMeHT Ha IPOeKTHPOBaHHe yc-
TaHOBOK Ofe3xenae3uBaHus (NMPH COAEpXKAHHH B BOAE KeéJe3a [o
3 wmr/aM3) ¢ mOMyTHBIM YyAaJeHHeM MapraHua W cepoBofopofa pas-
paGorann Bo BHUY BOITEO (I M. Komwmynap). Ilpu sTom npe-
AYCMOTPEHA BO3MOKHOCTh HCIOJB30OBAHWS YCTAHOBOK TpeX THIOB:
I HKJHYECKHX, UHPKYASIHOHHEX H MHOIMOCKBaXHHHEIX.
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B ycTanoBke UHKJIHUECKOTO THNIA B OJAHON M TOA e CKBaXKHHe
NepHOANYeCKii [ipOU3BOAATCA 3apajiKa H oTKauxa. [lpu sapsaixe B npH-
CKBAXHMHHYIO 30HY IOAaeTcsi KHCAOPOJ NMyTeM 3aKayky a3puPOBaHHOR
BOJb!; HA 3TON CTAAHH IpoLecca cojfiepikalieecss B BOJAE XKeJsle30 OKHC-
nsiercst aAcopOupPOBaHHBIM KHCJAOPOJAOM H ocaxfiaercs B mopofe. Ha
CTAHH OTKAaYKH K3 CKBaXKHHH OTOMpaeTcss ofe3eNe3eHHass BOAA.

B ycraHoBkax HHpKYJAAUHMOHHOrO THna GuabTp Bopo3abopHOH
CKBaXKHHBl C TIOMOILIbIO FepMETHUYECKHX NepPeropofox (makepoB) pas-
nesseTcsd Ka OT/AelibHBle CeKIIMH, YTO obecrieyHBAaeT BO3MOXXHOCTb OJ-
HOBPeMEHHOH 3aKauKu aspHPOBAHHOH BOABl, HaNpHMep uYepe3 Bepx-
HIOI0 CeKuHi0 QUIbTPa, H OTKAYKH OYHIIEHHOH BOAB Yepe3 HUXKHIO
CeKIHIO.

MHOrocKBakHHHAs YCTAHOBKA B NPHHIHNE QHAJOTHYHA CHCTeMe
<Bupefiokc» M MOXeT BKJIIOYATh OT OJAHOH N0 HECKOJBKHX a3DaunHoH-
HHX ckBaxuH. [Ipn He0o6XoAMMOCTH HOMOJHHTENbHOH 06paboTKH BO-
Abl peareHTaMH K OMHCAHHBIM YCTaHOBKAM Ha CTA/JHM 3aPAAKH MOXKHO
NOJKJIOYHTL [J032TOPHl peareHTOB.

OnbiT 3KCOAyaTalHu YCTaHOBOK ~06e3:KeNe3suBaHHsl BOJAbI B BONO-
HOCHOM TIOpDH30HTe Ha Bojo3abopax paaa ropoaos (Pura, Bpecr n
np.) cBuierenbcTsyer 06 Hx BbICOKOH 3(beKTHBHOCTH.

ITo MHenmio psaga uccaeposateneit (B. Bpenuk, M. Papnuenko,
V1. XayckpexTa), MOXKHO HCIIOJb30BATh METOJ MOA3eMHOH OUHCTKH € TO-
nayefl B BOAOHOCHBI{ FOPH3OHT KHCJOPOAA HJIH KHCJIOPOACOAEPKaUHX
BENIeCTB AJIA yAaJeHHs H3 BOAH (KpoMe eje3a M MapraHua) taxe-
JbIX MeTaJ/JIOB H aMMOHHsf, a TakXe NJs CHHXeHHs YTJIeKHCJOTHOHR
arpeccuBHocTH BOabl. IIpH sTom M3 BOAb MOrYT OBITb YyjaJeHH
PACTBODEHHBIE YIVIEBOAOPOABI W JDYrHe OpraHuYecKHe BelLlecTBa, NOo-
SBUBUIHECS B BOZOHOCHOM FODH30HTE B pe3y/bTaTe 3arps3HEHHs BOMH.

Has yayumiennss KauecTBa NMOA3EMHBIX BOJX, 3arPsi3HeHHBIX DacTBO-
pennbiMH nedrenpolykramu, I'. Hareap n B. Kron B 1982 r. npensio-
KHAB cniocod NON3eMHOH OYHCTKH C HCNOJNb30BAHHEM O30HHDOBAHHS.
Boccranosnenne KayecTBa NOJ3EMHBIX BOJ, 3arpsi3HCHHBIX HedTenpo-
AYKTaMH, - OCYlIecTBJAsIeTCS € fioMollbio 3Toro MmeTopa ¢ 1980 r. Ha
sonosabope B r. Kapicpys (PPT). HedrenpoRykThl MOABHAUCH 31€CE
B yeThIpex CKBaxHMHax, Aawoulux B cymme 17 teic. M3/cyT BOAH H pac-
nonoxeHusx B 400 M OT xejie3HOLOPOXKHbBIX MyTeHd, Ha KOTOPHX HPO-
HCXORM/IH yTeUKM HedbTH NpPH 3anojHeHHH uncrepH. ITOCKO/IBRY OYHCT-
Ka BOJAH B NMOBEDXHOCTHBIX OYHCTHHIX COOPYXEHHSX, HAPUMED Ha aK-
THBHPOBAHHOM YyIJie, SKOHOMHYECKH HEBHIronHa, OHlI0 MNPAHATO pe-
lIeHHe O CO3/laHHH TOA3EMHON BOJAAHON 3aBechl, oTReNsdonleli BOKO3a-
6opHHIe CKBaXXHHH OT 30HH 3arpssHennd. [lna sToro Mexiy .ouarom
3arpsA3HeHHs H BOAO3a6OPHBIMH CKBaXKHHAMH Ha PacCTOSAHHH 45—75M
npo6GypuiH NsTh HarHeTaTeJbHbIX HHOHAbTPAUHOHHBIX CKBaMHH, B
KaXJyI0 U3 KOTOPBbIX mogaercs 2-—3 ThiC. m3fcyT BOAH, MpelBapHTEdb-
HO ob6paGoTanHoll 030HOM B GoJbIMX ~peakropax-Gaccefinax. Boay
Aast 06paGOTKH OT6MPAIOT M3 3AIMHIIAEMOll CKBAXKHHEL H A00aBJSAIOT
B Hee 030H B Koahuectse 1 r na 1 r opraHHueckHXx mpuMeceil B BOAE
(B nepecuyere Ha yraepon). O6paborantas B peakTope BoJa COAEPKHUT
0,1—0,2 wmr/am3 osoma. B pesyabTaTe HarHeTaHHs O30HHPOBaHHOK
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BOAH B BOA03a60pHblEe CKBAXKHHH KOHLEHTpalus HeTeNpOAYKTOB B
BoTe cHH3unach ¢ 3—5 o 1—1,56 Mr/am3, yBeJHYHTIOCH COXEPIKAHHE
kHcgopoaa ¢ 1—3 mo 7—8 mr/am3, -nabiiofanoch Takxe - CHHKEHHe
KOHIEHTPAIMH TSMEABIX METa/lIOB H yayuiieHHe GaKTePHOJIOTHYECKHX
noxkasaTenell KayecTBa BOXHI.

[Ipn BONOMOArOTOBKE Ha CHENWAJIbHBLIX TOBEPXHOCTHBIX OYHCTHHIX
COOPYXKeHUsX NJis YJAy4YlUIeHHs COCTaBa W KayecTBa MHThEBHIX BOJA NPH-
MEeHSI0TCA XuMHueckue (peareHTHble, MOHHOrO o6MeHa, aXcopOIHoH-
Hble), ¢usndeckue (Aerasaiusi,” BIMOpaxKHBAHHe, AHCTUANSALHSA, Tep-
muyeckass o6paboTka), 3JeKTPOXHMHUECKHe W KOMOMHHUDOBAHHHIE Me-
TGIABL.

TJABA 8.

MEPONIPUSTHSA MO OXPAHE KAYECTBA
NOI3EMHDBIX BOLL

[lns perynupoBaHust M KOHTDOJIA AHTPOTOreHHOTO 3aTPA3HEHHs HC-
NoAb3yeMBIX JJ1s1 Bonocr{aémenm TIOA3EMHBIX BOJ NpPHMEHSIOTCS YII-
paBJsioNiHe BO3AeHCTBHS (BHIGOP HOBOro HCTOUHHMKA BONOCHAGXKeHHS,
yCTpaHeHHe HCTOYHMKA 3arpsi3HEHAsi, MEPONPHSTHA IO SauiuTe IOX-
3eMHBIX BOA OT 3arpsi3HeHHsi) HJAH OYHMCTKA H o6paborka orbupaemoit
Sar PSI3HEHHOH BOAHI.

MeponpuaTHs Mo 3amiHTe MOA3EMHBX BOJ OT 3arpsi3HeHHs MoApas-
JeqsioTcs Ha HPoHIAKTHYECKHe, HANPABJAeHHble Ha COXPaHeHHe ec-
TECTBEHHOTO KauecTBa NOJA3eMHBIX BOJ; JOKaJH3alHOHHbIE, MpelaTcT-
BYIOLHe YBEJHYEHHIO M NPOJABHIKEHHIO CO3/[ABIIErocs B BOAOHOCHOM
rOPH30HTE QYara 3arpsi3HeHHs; BOCCTAHOBHTEIbLHbIC, IPOBOAHMBE NJIfA
yAaJieHHsl 3Arps3HeHUH H3 BOJOHOCHOTO IOPH3OHTA M BOCCTaHOBJIEHHSA
NPHPOAHOrO KayecTBa NOA3eMHbIX Bod [1, 3].

OnbiT noKasbiBaeT, 4YT0 JJIsI OCYIIeCTBJeHHs MEPONPHATHH MO JNUK-
BIITallHH 3arpA3HEHHA MOA3eMHBIX BOA TpeGyloTcs GoJsbliilie CPEACTBA;
KPOME TOro, BOSHHMKAIOT TeXHUYECKHe TPYAHOCTH, CBs3aHHBIE ¢ HeoD-
XONMMOCTBIO OUHCTKM OTKAUHBaeMbIX ~3arDsi3HEHHBIX NOA3EMHLIX BOJX
13-3a HeBO3MOMKHOCTH HX HCIOJIb30BaHHMs MM c6poca B BodoeM. Mex-
Ay TeM METOIB OYMCTKH MOA3eMHBIX BOJA OT XHMHUECKHX 3arpsi3HeHHH
pa3paboTaHbl HeJOCTATOMHO H Takxe TPeGyloT GOJBUIMX BKCIyaTa-
IMOHHBIX 3aTpaT BeaencTBHe Doubiioro o6bhema MOMJIEXKAUMX OYHCTKE
HNOA3eMHBIX BoA. EcCJH_ouyar 3arps3HeHMs B BOROHOCHOM TFOPH30HTE
HMeeT Goabluoll G6beM, JHKBHAALHS 3arPs3HeHHUs CTAHOBHTCS TpaK-
THYeCKH HeoCywecTBHMOl. [103TOMY OCHOBHBIM HaNpaBJeHHAeM B 60Pb-
Ge ¢ 3arpsi3HeHHeM MOX3eMHBIX BOJ HO/KHO OHITh OCYIIeCTBJIEHHE CHC-
TeMBl TPOQHIAKTHYECKHX Mep, YIHTHBAIOWHX TECHYIO CBs3b MOA3EM-
HBIX BOJ C MOBEPXHOCTHHIMH.

[naBnyio pojib B NpeAynpexNeHHH 3arpA3HeHHs ‘MOA3eMHBIX BOA
UrpaloT MeponpuATHs obuiero xapakrepa. K-ux uncly B mepBylo oye-
pellb CJeNyeT OTHECTH BCe Mephl MO NPelOTBPALIEHHIO 3arps3HeHHd
Pex M BOAOEMOB; COBEpIiIeHCTBOBAHHE METOAOB OYMCTKH IIPOMBILIJIEH-
HHX U X03sificTBeHHO-OLITOBBIX CTOUHBIX BOJ; Co3JaHHWe NPOH3BOACTE C
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GeccrouHOH TexHOJOTHEH M 3aMKHYTHIX CHCTEM IPOMBILUJIEHHOTO BOJO-
cHa0KeHHsl ¥ KaHaJM3alUUH; H30JSIMI0O KOMMYHHKANHH, HECYIUX CTOU-
Hble BOJBI; JIMKBHJAUMIO HJIH OUYHCTKY ra3oAbIMOBHIX BLIGPOCOB HA Tpefl-
NPHATHAX; OrPaHHYEHHE YCHOJb30BaHHA SAOXMMHKATOB H yZRoOpeHui
Ha CceJbCKOX03AHCTBEHHHIX TEPPUTOPHAX; Ty00oKoe MOA3eMHOe 3aX0-
poHeHHe 0co60 BpeAHBIX CTOKOB, OUHCTKA KOTOPBIX 3KOHOMHYECKH HE
onpaBjaHa.

MHorue MeponpusTHd NpodHIAKTHIECKOTo XapaKTepa JOJXKHH
OCYHIECTBASATBCH IIPH AKTHBHOM YYacTHH CIIEl[HaJiiCTOB-THADPOreoJo-
roB. K Taxkum wMeponpusaTusiM OTHOCATCS:

— [eJieHaNpaBJieHHBIA BEIOOD BOAOHOCHOTO T'OPH30HTa, MecTa pac-
MoJIoKeHHs BOA03abopa H PexHMa ero HKCIJyaTalHH, T. €. ompeje-
JieHHe TPOH3BOAHTENLHOCTH, YHCJd H DPACNOJOXKeHHs BoA03a0OpHBIX
COOpyXeHHH, a TakXKe AONMYyCTHMOro MOHMXKEHUS YPOBHA MNOA3EMHHIX
BOJL C 11eJ1bl0 COXPAHEHHS JOJIKHOrO KayecTBa NOA3EMHBIX BOJ Ha Bech
NepHOJ JKCIyaTanHu Bono3abopa;

— OLeHKAa ecTeCTBEHHOT0 W NPOr'HO3HOro KauecTBa MOA3EMHBIX BOA
¢ TO3uUMI YAOBJeTBOpPeHHS TPeGOBAaHHAM TOCYAapCTBEHHBIX CTaHAap-
TOB Ha KayeCTBO BOJBl H NPH yyeTe BO3MOXKHOCTH H TEXHHKO-IKOHOMHM-
yecKofi 30 (eKTHBHOCTH HMCKYCCTBEHHOIO YJYYHUIEHHs KayecTBa BOJH;

— BHIMOJIHEHHE TMAPOre0JIOrHYecKux pacyeToB A/ 0oOOCHOBaHHs
pa3MepoB 30HH CAHHTADHOH oXpaHH AJSi KaXJAoro Bojosabopa Xo-
35HCTBEHHO-IMTHEBOT0 HA3HAUEHHS;

— Ha3HaueHHe B NpejesaX 30HB CAaHHTapHOH OXpaHbHl CAHHTApHO-
TeXHHYECKOTO PeXHMa, COOTBETCTBYIOUIEro THAPOre0orHIeCKHM yCJl0-
BUSM H crelHbHKe XO3AHCTBEHHOrO OCBOEHHs TepPHTOPHH B paiioHe
Bofo3abopa.

Tlpn o6s3aTebHOM y4acTHH THAPOTreo0JIOTHYECKHX OpraHu3auuii ne
JaHHBIM CHEeNHaJbHbIX H3BICKAHHH JIOJXHO TaKxke MNPOBOAHTHLCA 0060-
CHoBaHue BbiGopa Ge30MacHOro B OTHOIIEHHH 3arpPsS3HEHHS NOJA3EMHHBIX
BOJA MecCTa DacMoJOXeHHs HOBBIX NPOMBbILIJIEHRBIX NpPeAnpHATHH, Ha-
CeJIEHHHX NYHKTOB H CeJbCKOX03SACTBEHHEX 001eKToB, ['eonornueckui
KOHTPOJb OCOOeHHO BaXeH Npu Bofope yyacTKa pa3MeLUlEeHHS HOBHIX
npeanpuATHH ¢ G0JBUINM KOJHYECTBOM CTOYHHX BOJ H OTXOHOB, XH-
BoTHOBOAUECKHX KommaexcoB U ¢epm. [lpu 3T0M HEOGXOOHMO YYUTH-
BaTh €CTECTBEHHYIO 3aMIMUIIEHHOCTh MNPUTOAHBIX HJsi BOXOCHAaOXKeHHSt
MOA3eMHBIX BOX H CBSI3b OT/AENbHBIX BOJOHOCHHIX FOPH30HTOB MEXIY
coboit u ¢ moBepxHOCTHHIMH Bojamu. Kak mpasuio, cielyer n3berats
CTPONTEJILCTBA BOAOEMKHX NPOMBIUIIEHHBIX TpPeANPHSATHH B JOJNHHAX
peK, Ha TMoHMax W aJJIIOBHAJILHHIX Teppacax, a Takxke B APYyrux pa#o-
Hax, IJié TPYHTOBHIE MJH IJIOXO 3apIHIeHHLIe NOA3EMHLIE BOJH HC-
MOJB3YIOTCS HAM MOTYT OBITh HCHOJNB30BAaHH ISt BOAOCHAOXKEHHS.

- Ecan mo TeXHHKO-3KOHOMHYECKHM HJH APYTHM INPHYHHAM HEJb3S
OTKa3aThCsl OT Pa3MelleHus] HOBOrO MPEARPHATHS B paiioHe He3allH-
IIeHHOrO0 BOJOHOCHOTO TOPH30HTA, TO THAPOTEOJIOTHYECKHE JAaHHbIE
JOMKHB! OBTh JOCTATOUHHIMH AJIst pa3paboTKu peKoMeHpauuii mo 3a-
IIHTHLIM MePONPHATHAM H CO3/laHHI0 HaOJIIONlaTeIbHON CETH CKBAXHH,
¢ MOMOHIBI0 KOTOPHIX KOHTpOaHpyeTcss 3P PEeKTHBHOCTL 3THX MEPONpH-
ATHH.
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3HauHTeNbHBIl ycnex B Jese OXpPaHH KayeCTBa NOA3eMHBIX BOJ
ofecrnieunBaeT CO3JAaHHE PErHOHAJNBHBIX BONOOXPAHHBIX 30H, OXBaTH-
BalOHIUX BCK 06jacTb MHTAHHA M PacnpoCTpPaHeHHs BOAOHOCHOro IoO-
PH30HTA, HCNOJB3YeMOro AJs BOAOCHAOXKeHHs, HIH ee 3HAUHTEbHYIO
yacTb. 3Aecb BBOAATCS OIpellelIeHHBIH peXHM HCIOJNb30BAHHS TePpH-
TODHH, PerjiaMeHT 3KCIIyaTallHH CYUIeCTBYIOUUX NpeAnpusATui, cTpo-
THH KOHTPOJIL 32 OYHCTKOH H COPOCOM CTOYHBLIX BOJ, CAHHTAPHBIM COC-
TOSIHHEM [0YB, BO3AYXAa, IPHPOAHLIX BOX H T. M.

ITpodnnaxkTHke 3arps3HeHHs NMOA3EMHBLIX BOJ CMOCOOCTBYeT MOHH-.
TOPHHT KayeCTBa NOJA3e€MHBIX BOJA, T. €. HayuHO OOOCHOBAaHHAs CHCTEMA
AJHTENbHBIX HATYPHHIX HaOJMIofieHUH 3a OCHOBHHIMHM JAHHAMHYECKHMH
XapaKTePHCTHKAMH BOAOHOCHOrO TOPH30HTA: YDPOBHSIMH, HAaNOpamH,
XUMHUECKUM U OAKTEPHOJOrHUeCKUM COCTABOM, TEMNeparypoii BOAH H
T. . AHA/IN3 3TUX JAHHHIX MO3BOJSeT NMOJYYHTH MPOCTPAHCTBEHHO-Bpe-
MEHHYI0 KapTHHY 3arps3HeHusi, 0ObsACHHTL NpPOH3OUIENIIHE H3MEHEHHS.
M JaTh NPOrHO3 OXHAAeMHIX M3MEHeHHH KayecTBa NOA3EMHHIX BOJ.

CrnennanbHpie NpodHiaKTHUECKHe MePONPUSTHS TeXHHYeCKoro Xxa-
pakTepa NMPHMEHSIOTCS MJIA H30ASIHH MOA3eMHBIX BOA OT NPOMBIiLlJIEH-
HBIX, CeJILCKOXO3AHCTBEHHBIX H KOMMYHaJdbHBIX OTXOAOB, BOAOPACTBO-
DHMOTO ChIPbsl, IPOAYKTOB NIPOH3BOACTBA. BHIGOp cXeMBl, THNA, KOH-
CTPYKUHH H [POEKTHPOBaHHe NPODHIAKTHUECKHX TEXHHUECKHX Mepo-
MpUSITHA MPOBOAATCH MO HAHHBIM HHXEHEePHO-reONOrHYeCKHX H3biCKa-
HHY H HabuoneHui. Ilpodunaxkriuka 3arps3HeHHs NOA3eMHBIX H TNO-
BEPXHOCTHHX BOJA IPH CEJbCKOXO3SACTBEHHOM MPOH3BOACTBE HMeEET
Gospllioe 3HAYeHHE B CBA3M C PA3BHTHEM COBDEMEHHOr0 XXHBOTHOBOA-
CTBa, MOCTABJEHHOr0 Ha MPOMMIILJEHHYI0 OCHOBY H Aatouero Gosbuioe
KOMHYeCTBO HAaB03a H HABO3HHIX CTOKOB C BBICOKOH ~ KOHIEHTpalHeH
OpraHHYeCKHX BEIIeCTB B HHX H GaKTepHANbHOH 3arps3HEHHOCTBIO:
Guosmornyeckoe norpebiaenne kucaopopa BIIKs Gomee 6—8 rOg/mmd;
Koy-TuTp 10-10—10-1%; tutp 3HTEepoKOKKOB 1077, maroreHHsle cepo-
THIIN KHUIEYHOH MaJOYykKH H caibMOHedan Ao 10000 en/am®; 3arpss-
HeHHOCTh sifiuamu reabMuHTOB 160—420 Ha 1 5. Haso3 n HaBosHue
cTOKH MOryT ObiTh npuuuHOil Gonee 100 nHPEKIHOHHHIX H Mapa3HTap-
HBIX 3a6oseBaHuil. st npeAynpexAeHHs 3arPsISHEHHA PUDOAHBIX BOX
HeOGXO/HMBI CJAeAYIOHHe MEPOIIPHSATHS:

— c00p ¥ XpaHeHHe HABO3a Ha CIEIHAJNbHbBIX MHAPOH30THPOBAHHBIX
IJIOHIAfiKaX ¢ BHIJEPXKKOH Ha HHX Haso3a He MeHee 6 Mmec AJs OCBO-
GOX/IeHHUsT OT MATOTEHHHX MHKPOOPraHU3MOB H SIUL[ FeJIbMHHTOB;

— cBop HABO3HBIX CTOKOB H3 NmoMenleHu# ¢epM H ¢ IJIOMEAKH Ha-
BO30XPAHHJHUIA B THAPOH30JHPOBAHHBIE KHKECOOPHHKH;

— OTBOJl JIHBHEBHIX CTOKOB C BHITYJIbHBIX IJOILAAOK H APYTHX Tep-
PHTOPHII, HA KOTOPHX HAXOAATCS KHBOTHBE H NTHIH, co c6pocoM HX
B THAPOM30/MPOBAHHbIE HAKOMHTENH JHBHeBHX BOA. McmonpsoBanme
HaRO3a H XHBOTHOBOJAYECKHX CTOKOB Ha Nonax AJs yAoOpeHHs B OpO-
IIeHHs JIOJIKHO NPOBOJHTHCH COTACHO CYIIECTBYIOUIHM HOPMaM.

s npenorTBpallleHHs BHIHOCA YNOOpeHHH H SIOXHMHKATOB B BO-
JOTOKH Heo6XoAauMo co6/110eHHe TPaBHJ TPAHCHOPTHPOBKH, XpaHEHHSs
4 BHeceHHs YAOOPeHHH H MeCTHIHAOB, NPHMEHeHHe ONTHMAJbHBIX JO3
yno6penn#t, BHecenne GOCHOPHEIX M KanuAHbIX YROOpeHHH nox ssabie-
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ByI0 BCIAWIKy, ApOoOHOe BHeceHHe a30THBIX YNMOOpEHHH C 3a/efiKOH HA
rAy6HHY BCHAIUKH, MCIONb30BaHWe TPAHYJHPOBAHHHIX MECTHUHIOB H
NeCTHIHAOB KPAaTKOBDEMEHHOTO JeHCTBHS, YepefOBaHHe DPa3JHYHBIX
rpynn NEeCTHUHAOB B CeBoo6OpoTax, NpHMEHeHHe XJIOPOPTaHHYECKHX
NECTHUMAOB He Yallle ONHOr0 pasa B rojl, PaclOJOXEHHe NaXOTHBIX
yronuii NMpH -MajbX YKaoHax mosepxHoctd (menee 0,0005) He Guixke
50 M or ypesa BOAB ‘B BOLOTOKe, a Npu OoJabuiux ykJoHax (Gouee
0,002) — He 6muxe 100 M.

OCHOBHBIMH 3/JIeMEHTaMH HH)KeHePHOH 3aLIMThl OT YTEYKH CTOYHBIX
BOA ¥ TEXHOJOFHYECKHX PAacTBOPOB H3 3MaHHH NPOMBILIIEHHHX Mpef-
NpHATHH SIBASIOTCH HAJleXKHAs THAPOH3ONAHS (yHIaMEHTOB H IOJIOB
HJIM CO3/laHHe IVIACTOBBIX H JIMHEHHBIX JpeHaxkeH, COOHPAIOIHX NpO-
¢GuiabTPOBABUINECS BOABI H pacTBOpH JUIA TepeKauku C nocaeAyouel
yTunusanueldl uam ouncTkoill. BRoss Tpacc TPyGoONpOBOMOB, HECYLIHX
CTOYHBIE BOAbI, 3aTPSA3HEHHYIO MyJbNY WJIH TOKCHUHBIE PacTBOPHI, yCT-
paKBalOTCH CONYTCTBYIOUIHe ApeHaxH. IlnactoBble M JuHeilHBe Hpe-
HaXH JA0JXKHBE MMeTbB OCHOBAHHH BOAOHENPOHHIaeMHIH 5KPaH H3 IJii-
HoOeTOHa, achanbra, NJIEHKH HIH ADPYTHX HEQHAbTPYIOIHX MaTepHa-
JI0B. HpOMbIHIJIe}{HaH IJIOMIA/IKa B L(EJIOM HJIH OTAeJbHblE FPYNNE 31a-
Hui MOTyT GHITh H30/TMPOBAHL OT YHCTHIX IO3EMHBIX BOJ C NOMOMUIBIO
KOJAbleBOH NMPOTHBO(QHILTPANMOHHON 3aBeCH WJIH CTEHKH, NOBeleHHOH
JO0 BOAOYIOpa, B COYETAHHH C APEHAXKOM, OTOHPAIOMUM HHOHABTPYIO-
uHecss arMocdepHble 0Ca/ilKH U CTOYHBIE BOJH.

B pafionax, rie nojx BJAUSIHHEM NPOMBIJIEHHBIX NMpefNPHATHA Npo-
H30HIJIO 3arps3HeHMe BO3JAyXa H N0YB, HEOOXOAHMO cobupath H OYH-
1aTh JUBHeBHle BoAH. Haubojblee BHUMAaHHe NPH NPOSKTHPOBAHUU
3aU(HTH OT 3arpsA3HEHHs MOJA3eMHBIX BOX JOJKHO ObITh OOpaueHo Ha
YYACTKH CKJAafMPOBAHHA CTOYHBIX BOJ M OTXOAOB — LIJIAaMO- H XBOC-
TOXpAHHJNINA, HAKONHTENH, HCIapHTeNH, THAPO30JOOTBaL], ~NOJA
GuabTpalHK, CONEOTBAAH M APYrHe COOPYMKEHHS, KOTOPBIE MOJMKHHI
6HTh HeUALTPYIOILH MH.

B mensix nmpeloTBpauIeHHs MMM PE3KOro COKPalleHHs QUILTPalHH
3arpsI3HEHHBIX BOJ H3 INTAMO- H XBOCTOXPAHHIHIL, HakonuTejeH, or-
CTOfiHUKOB, CO/IEOTBANOB H JAPYTHX OGBEKTOB NMPHMEHSIOTCS Pas3HoOob-
pasHble npomaocpmmpaunormme ycrpofietsa, BLINOJIHEHHbIE H3 CJa-
6o¢mmpy}omnx MaTeprajioB — YIJIOTHEHHOH TIJKHBE, TDYHTOB0-TIO-
szvrepnon CMECH, accbanmononnmepﬁeror;a ripHo6eToHa, IOJHITH-
JIeHOBOH TJIeHKH, OHTYMHBIX MOKPHITHE M T. X. KOHCTPYKTHBHO OHH
oopmisiioTcs B BUAE IKPAHOB, YCTPAHBACMDBIX TOA COODYXEHHSIMH
HJH Ha [He XPaHW/IHI H HaKonuTeJell, B sApe H Ha OTKOCAX Orpax-
RAUKX HX Aam6, B° BURAe BePTHKAJbHBIX HJIH HAKJIOHHBIX NMPOTHBO-
GuABTPALMOHHBIX 3aBec, NPOPE3ajolHX BCIO TOJNILY BORONPOHHUAE-
MbIX TIOPOJ RO BOJAOYMOPA H CO3AABAEMBIX NyTeM HHDLEKUHH LUEMEHTa,
PacTBOPOB TBEPAEIOLIHX OPraHHYECKHX M HEOPTaHHYECKHX coeliHeHHUH,
a Takxe B BuJe CTeHOK-6apparefi, BO3BOXHMBIX NMyTeM BLIEMKH BOJO-
NPOHHL@EMbIX TTOPON H 3aMeHBl HX BonOHenpOHHuaeMHM MarepHa-
JIOM — HEeMEeHTHO-TVIHHHCTHIM PacTBOPOM, CMOJIaMH, PYJIOHHBIMH CHHTE-
THUECKHME NJNEHKaMH H T. A
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ITpuMeHAIOTCA ABYXCJOHHbIE 9KPaHH, HanpUMep U3 CUHTETHYECKO-
ro MaTepuasa, InpH 3TOM Mexmy 3KpaH1»rpyzoumMﬂ'cnoﬂ'MH HOMeI{aloT
uabTpyomni rpaBuAHNE CA0H ¢ CHCTEMON HpEHaXHHX TPy, OT-
BOAAMIMX 3arps3HeHHbiE BORHL

lllupoko MPUMEHAIOTCS SKPaHBI H3 YNJIOTHEHHBIX TJIMHHCTHIX TPYH-
TOB, XOTA ONBLITHHIM NYT€M XOKa3aHO, YTO OHH He MAIOT MOJHOH H30-
aauuu. Tax, nposenenHsle B Hujaepiannax ausuMerpuiecknHe HCIHTA-
HUSL TPYHTOBOTO 3KPaHa MOKa3ajH, YTo, HECMOTPs H4 HH3KHH K03(-
¢unmedr ¢uabrpanuu (2-10-° CM/C) TNOA YIJIOTHEHHBIX CYIJIMHKOB
TonupHoA 5075 ¢M, yNoXKeHHHX Ha NecyaHyio TOAYLIKY W HOX Iec-
YaHHIM TIPUKPHITHEM, 3a 3MMHHH mnepHOA BeJHYMHAa HMHOHILTPaLUH
yepes .3KpaH mnpeBricuna 300 cwm.

Pekomenayercs [35] mpu CK/IafiMPOBAHKHH BPENNHIX OTXONOB YKJa-
IbIBaTb B OCHOBAHHMe TIJMHHUCTHI 3KpaH TONUIMHOH He MeHee 3 M H
BoponpoHunaemocteio (1—5)-10-% ecM/c B 3aBUCHMOCTH 'OT TOKCHY-
HoCTH 0TX0/0B. KpoMe Toro, peKoMeHiyercss mpefBapuTesbHas obpa-
60TKa OTXOJOB C LIEJbI0 H3MeHeHHS NOABHUKHOCTH BPeNHBIX KOMTO-
HEHTOB 3a cuyeT M3MeHeHus DPH cpeisl miau KoMIJIeKCOOGpa3oBanus,
Pa3JIOKeHHUsl OTXOAOB Ha TIPOCTHIE HETOKCHUHbIE KOMIIOHEHTH! HJIH pas-
6aBJIéHus.

Marepuanu npomampmmpauuonﬂmx ycTpoicTB ROJKHBI  GEITH
YCTOHYHBBL K - arpecCHBHOMY BO3JeHCTBHIO CTOYHBIX BOJ H OTXO/OB,
Crnefiyer yuuTHIBaTb, UTO NOJMSTH/IEHOBAs IVIEHKA He CTOMKA K Jefi-
CTBHIO .CHJIBHBIX OKHMC/UTeNedl M paspyuiaercs B OpraifMuecKuX pacr-
Bopmenﬂx acanvroberon mpu Temneparype Gonee 40°C He croek K
LeficTBHIO KOHUEHTPHPOBaHHHX KHCJOT, IieoyYeli, OpraHHYecKux pact-
BOpHTENEH M OTX0A0B nepepaborku HedTH. Ha rauHucThle rpyHTH ar-
pecCHBHOE BO3JeHCTBHE OKa3hiBAIOT KHCJBIE CTOYHHE BOAH, IIPH ITOM,
no panuem B. M. Toanabepra, H.-I1. Cksopuosa u B. M. TlaBusioh-
CKOFO, BOJONPOHHMILAEMOCTh VIHH MOXKET - yBENMUHBATHCA B HECKOJIbKO
cor pas. E. Jlannmaxn YCTaHOBUJ, 4TO BOJIOIFPOHHILAEMOCTh . AP OTHBO-
(GUALTPANUOHHBIX YCTPOHCTB U3 IJIMHHUCTHIX T'PYHTOB MOXeT BO3PaCTH
Ha TPM MOpsAAKA NPH WHQUIBTPAlMH PAcCTBOPOB HEKOTOPHX OPraHH-
YeCKHX BelleCTB (aHHJNH, STHJEHTIHUKO/b, aleTOH).

CnefyetT Mpu3HaTh, UTO GOJBIUMHCTBO KOHCTPYKIHIH SKPAHOB U 32-
BEC MOJHOCTHIO (QUILTPAUMIO HE MPEKpal(aioT, N03TOMY MJs BblGOpa
THIZ 3KPaHAa, MOMHMO €ro_ CTOMMOCTH, CJIeAyeT PYKOBOACTBOBATHCSA
pacueTHHIMH Da3MepaMH OrpaHH4eHHOH GHAbTpalHMH, -AONYCTHOH B
KOHKDETHHX THAPOTe0/IOTHUeCKHX YCJIOBUAX C YueTOM CTeneHn TOK-
CHYHOCTH, KOHUEHTpauMH ¥ pa3baBjieHHs CTOYHHIX BOJ B MOA3EMHOM
notoxe. JIJsi ykasaHHBX pacueroB HeOGXORMMbI (GUILTPaUHOHHBIE M
MUTDallHOHHEIe XapaKTeDUCTHKH MaTepHazia 3KpaHa, MNOPOA  3OHHI
aspaluU B BOJOHOCHOIO TOPH3OHTA.

ITporuBoduabTpauHOHHBIE KPAHBl HHOrAA MOKPLIBAIOT CjloeM rpa-
BHS WJM ADYroro NPOHHILAeMOro Marepuana Ajs c6opa u OTBOAA IPO-
HUKUIMX 3arPsA3HEHHBIX CTOYHBIX BOA M aTMOCQEPHHIX OCaIKOB.

TIpumepoM 3aIUTHBIX NPOTHBOGHILTPAUMOHHRIX coopymenpm Mo-
XeT CAYXUTb BePTHKaJbHas 3aNOJHeHHast GEHTOHHTOBOM FIMHOA CTeH-
¥a ray6uHod or 15 mo 30 M, cosmanHas B wrate Hpo-Tammumpe
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(CHIA) nmnst 3amMthl NOJ3eMHBIX BOJA OT 3arpS3HEHHsT CHHTETHYECKH-
MM OpraHH4YeCKHMMM BEU[eCTBAMH, HOCTYNAIOIIMMH H3 HAaKOMHUTEJS NpO-
MBIIJIEHHKIX CTOYHBIX BOJ, B OCHOBAaHMM KOTOPOro 3aJjieraloTt mnecya-
HBle TPYHTH. Bogomponunaemocts 3aBech coctaBuia 1075 cm/c.

B pafione HeprenepepabaruBawuiero 3aBofa B npoBHHuuH OHra-
puo (Kaunanma), rie oTXomsl U3 oTpabOTaHHBIX HAaKONHTeJeH momajiajH
B peky BOiu3u B0H03300ODHBIX CKBa)KuH, B pycle peku Obl yJlOxeH
MeTaJiMyecKuil 3KpPaH JAs H30JALIUH 3arps3HeHHbIX MOBEePXHOCTHBIX
BOA OT 3KCHJIyaTHPyeMOTO BOJOHOCHOrO TOpPHM3OHTa Ha yyacTKax
«OKOH», TJle TMepeKphBaouIMi c1abonporuiaeMblii cJIoH GBI PasMHIT.

B nmononHeHue K 3KpaHam M 3aBecaMm AMs HepexBaTa (QuibTpylo-
LIMXCS H3 XPaHMJIHI ¥ Hakomuresed CTOYHBIX BOA yCTpawBalOTCs Jpe-
Ha)Xy PasjMuHOrO, THIA: FOPH3OHTA/bHLE, BEDTHKAJbHBHE H KOMOHHH-
poBaHHble. Bce cobpaHHble ApeHaXKaMH CTOYHBIE BOJABI JOJ/KHBI AKKY-
MYJHPOBaTHCS ¥ NepPexkayHBaThCsA B IIJNaMOXPAHHUJHINE HJIH B CHCTEMY
060pOTHOr0 MPOMBIILIEHHOTO BOJOCHa6Gxenus. [l mpeRoTBpalleHUs
3arps3HEHHs TOASEMHBIX BOJ YaCTO NPHMEHAIOTCH KoMOMHMPOBaHHBIE
crnocoBsl 3alHTH, B KOTOPHIX NPOTHBOQHABTPAHOHHBIE 3aBeCHl H 3K-
PaHbl COYETAIOTCS C APEHAXKHBIMUH YCTPOHCTBAMH.

Ha yuacrkax, rie B pe3yJbTare KPaTKOBDPeMEHHOH aBapHiHOH CH-
Tyauu¥ WM TOJA BJHSHUEM JJHTeNbHO JAEACTBOBABIUHX HCTOYHHKOB
NPOU30WIJIO 3aTPsi3HeHHEe MOA3EeMHBIX BOJ, B MePByI0 odepellb HeoO0Xo-
AMMO YCTPaHUTh MCTOYHHK 3arpsi3HeHuss (MPeKPaTHTh HCIONb30BaHHE
nojsiefi ¢QuABTPauUMH, CBAJOK, HAaKOMHTeJeH CTOYHBIX BOA H OTXOJOB;
H3MEHHUTH TEXHOJIOTMUECKHH NpoiecCc Ha NPEANPUATHH H, €CNH BO3-
MOXXHO, YAa/uTh 3arpPsA3HEHHble NOPOAB ¢ MOBEPXHOCTH 3emiu). JIHK-
BHIAL KA HCTOYHHKA 3arpA3HeHHs, ORHAKO, He yCTPaHseT Yrpo3sl Aalb-
Helilllero PacHPOCTPAHEHHS 3ATPA3HEHHH, y)Ke TNONAaBLIHX B BOJAOHOC-
HbIi TOPH3OHT, ¥ MO3TOMY Tpebyercs JIOKaJNU3alMs ouara 3arpssHe-
HUs, MPENnsTCTBYWHIasds NPOABH)KEHHIO HEKOHJHUIHMOHHBIX BOJX K BOAO-
3abopawm.

Ilpn nokanu3auuu 3arps3HeHHfi B BOXOHOCHOM IOPH30HTe HCHOJb-
3YIOTCS ABa OCHOBHBIX NMPHHIMNA: 1) co3/laHue NMOA3EMHOI Mperpail
Ha NyTH TOTOKa 3arpsi3HEHHbIX BOA K BOR03a6opy; 2) CTArHBaHHe
KOHTYpa 3arpsi3HEeHHbIX NMOA3eMHHIX BOJ MyTeM BOBJEYeHHT HX B Je-
NPecCHOHHYIO BOPOHKY, CO3[laBaeMylo OTKaukoil NMOA3EMHBIX BOA uepes
crienManpHee ApeHa)kKHble (MepexBaThIBAlOUIMe) CKBAXKUHBI HIH TPaH-
mey. B 3aBHCHMOCTH OT MeCTa COCPefOTOYEHHH 3arpisHSIOUNHX Be-
wecTB no riybuHe BOMOHOCHOTO TOPH30HTA, (QUIBTPH B JAPEHaXHBIX
CKBa)KHHAX YCTPauBalOT B BepxHeH, cpeliHell UM HUXKHEH YacTH BOJO-
HOCHOTO TOPH30HTA MJIH Ha BCIO €ro MOIIHOCTb. BO3MOXHBI TaKkke OX-
HOBpEMeHHEIe OTKAUKu BOMXBI C Pa3HBIX TJyOuH.

Jlns ynpaBieHus CKODOCTBIO M HampaBlieHHeM JBIKCHHS NOTOKA
3arps3HeHHBIX BOJ MOXKHO TakXe COYeTaTh OTKauHBaWOllWe H HarHera-
TeNbHHE CKBa)KMHbI, Pa3MelleHHble BHIIE W HHXe (M0 MOTOKY) ouara
3arps3HeHusi, YTO MPHBOJHT K yMEHBIIEHHIO CKOPOCTH JABHKEHHS MOZ-
3eMHBIX BOJA BIJIOTH O CO3JaHus 3acToiiHOW 30HbL. IloAsemHble mpe-
rpajbl Co3Raw0TCs (KaK H B MPOQHIAKTHUCCKHX Lensix) B BHAE KOJb-
HeBbIX HJH JHHeflHO -OPHEHTHPOBAHHBIX HPOTHBOQHIBTPAUHOHHBIX
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3aBeC M CTEHOK H3 cnabopunbTPYIOIMX MAaTepuanoB; B HEKOTOPHIX
CAyuyasX BO3MOXKHO CO3/laHHe NMPOTHBOQHILTPAIHOHHOH THApPAaBJIKHYEC-
KOH 3aBecHl, ycTpauBaeMoH IyTeM IOZayd B BOAOHOCHBIH TOPMU30HT
MoJ HaMOPOM YHCTOH BOJH Yyepe3 CKBaXKHHH MW TpaHumiedn. Hemocrar-
KaMyd HCHOJB3OBAHHS THADABJAHYECKHX 3aBeC ABJAAIOTCA 3aTpaThl YHC-
TOH BOABLI AN HENPePHIBHOH 3aKauKH, a BOTAENBbHHX CAy4asix — HeoO-
XOMMMOCT, B ORHOBPEMEHHOH OTKauyKe 3arps3HEHHBIX M YHCTHIX NMOJA-
3eMHBIX BOA.

C nomombio MOA3EMHHX MPOTHBODHALTPALHOHHBIX CTEHOK MOXKHO
TaK)Xe H3MEHHTb CKOPOCTb M Hampap/ieHHe [JBHIKEHHs NMOJA3eMHBIX BOJ,
«OTKJIOHAB» HX OT BOAo3abopa.

an CTATMBaHHH KOHTypa SaFPHBHEHHﬁ OTKayHBaeMble NMOA3eMHLEIE
BOZBl HENMOCPEJCTBEHHO HCIMOJIb3YIOTCS Ha TEXHOJOTHYeCKHe HYXKAH H
cOpachlBalOTCS B PEKH HJM NPEABAPHTENBHO NOABEPraloTCS OUYHCTKE
10 HeOOXOAMMBIX NPENEoB.

Bri6op 3amMTHBIX MEPONPHSiTHH OCHOBHIBaeTCsl Ha aHaau3e NPH-
DOMHBIX YCJOBMH paccMaTpuBaeMoOll TepPHTOPMH, yueTe Xapaxrepa H
BJMSTHUS HCTOYHMKA 3arpsI3HeHHss U Ha TEXHHKO-9KOHOMHMUECKHX pacuye-
Tax. IIpuMepoM yCHellHO OCYUIECTBJEHHOTO MEpPONPHSITHS 1O JOKaJjH-
3aiuU 3arpsA3HeHHs aBasfercsa Aedicreyiomas B UCCP apenaxHas 3a-

_ \.\.___/

Puc. 10. TaapaBnuueckas 3apeca /A 3alIMTH  BOJ03aGopa OT 3arpsasHeHHs Hedre-
npoaykramu [43}:
! —Bono3aGopHas CKBaXKHHa; 2 — CKBasKHHa THADaBIHYeCKof 3aBechl; 3 — PHAPOH3OTHICH NPR
pa6ore THADPABNHYECKOA 3aBeChl H MX OTMeTKH; 4, 5 — rpaMHlbl 30Mbl DPacOPOCTPaHEHHS MOJs
3eMHBLIX BOJ, COAEPMAUIHX PacTBOPeHHHe HedTEnpoLyKTHl, Ha NEPHOJL X0 Hadala OTKAUKE (4)
U3 CKBA7KHM TFHIDaBAHYECKOH 3aBeChl K NOCAE JABYXJ/eTHedl OTKAUKH (5§); 6 —3oua pacnpocTpa-
HeHHs c10si HedTENPOAYKTOB Ha NOBEPXHOCTH NoA3EMHHX BOJ J[AC Hadana OTKaukH; 7 — TeppK-
Topus HedTexHMHEYeCKOre KOMOEHaTa, 8 — HanpaBJicHHe ABH)KEeBHA MOA3EMHMX Bon
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BeCca Ha y4yacTKe ouara 3arpsi3HEHMsl RGA3€MHHX BOJA HedTeHPOAYK-
TamMu (pHc. 10) [43]. 3aBeca cocToMT M3 JHBYX PSNOB . CKBAXKHH,
pasjienpHo orbMparoluX HedTeNpOAYKTH H NMOA3eMHBIE BOAH. 3a JIBA
rofla NJAOmaAb y4acTKa, Ifle Ha NOA3EMHHIX BOJAaX HAaXOAMJICH CJIOH
He(TenpoAyKTOB, YMeHblituaacs ¢ 3,5 no 2,8 KM% npu stom GuLIO CO-
GpaHo npumepno 30 thic, M3 Hedrenpoaykros. [lnomans sarps3HeHus
IOA3eMHBIX BOA PaCTBOPHUMBIMH H 3MYJbIHPOBaHHHIMH HedTenmpomyk-
TamMu yMeHbimgach ¢ 26 no 12 km? KoHleHTpauus HedTenpoAyKTOB
B OTKauMBaeMHIX BoAax cocrasisia 0,1—23 mr/ame. i

OcHoOBHbEIE 3JIEMEHTH NIPOEKTa 3AIMUTH FOPOACKOro.6eperosoro Bo-
no3abopa OT 3arps3HeHHs NoKasaHW Ha puc. 11. Beperosoll Bofo3a-
60p HCIOJIB3yeT MOA3EMHBIE BOALI aJJIOBHAJbHOTO BOXOHOCHOTO FODH-
30HTa, MOJyyalouUero NHTaHue u3 pekn. B mosaune pexu, B 40 kM BHI-
1ie ropojfa, pacloJioXeH 3aBOA, cOpachBaBUIME CTOYHBIE BOAH B He-
9KpaHHDOBaHHHI{ LIJIaMOHAKONHTENb Ha peuHoil teppace. B pesysbrarte
¢6poca - chopMupOBaNACS -apeast 3arpsi3HEHHs INOJ3EMHBLIX M PEYHHIX
BoA (TOpoM, a B TOPOACKOM BORO3abope NMEPHOAHYECKH OTMedaJsoch
HOBBIUIEHHe KOHileHTpauuu ¢ropa. Jns JoKaaH3auuH 3arps3HeHHs
OBLI0. MpeKpalileHo MOJb30BaHHE NIJIaMOHAKONHTeJeM H 3alpPOeKTHPO-
BaHbl CJelyiolHe MeponpusTus: 1) nepeXmBar M orkauka HauboJjiee
3arpsi3HEHHBIX MOA3EMHLIX BOX C NOMOIIbI0 APeHaXHOH KoMGuHUPO-
BaHHOH 3aBecHl (TaJjiepes M PasrpPy30YHBIE CKBaXKHHBI); 2) ycTpoiicTBO
KOJIblleBOH NPOTHBOGHABTPALMOHHOA CTEHKH H3 TJIMHHCTOTO MarepH-
alla BOKDYr WIJJaMOHaKOMHTENs; 3) MEepPEeXBAT 3arPsi3HEHHBIX MOA3EM-
HHIX BOJA Ha KOHTYpE apeajia ¢ MOMOIIbI) PAfa ApeHaKHHX CKBaXKHH.

BoccTaHOoBJAeHHE KayecTEa NOA3eMHEIX BOJ peallbHO - JHLb TpH
ManeX pasMepax 3arps3HeHHOrO y4acTka; B 3THX lLeJsX DeKOoMeHAY-
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Puc. 11. CxeMa 3aIMTH 6eperooro Bon03a6opa OT 3arpsi3HEHHs:

1 - Geperosoit BGmO3abop; 2 — fiepexBaThiBalowi PAA CKBawHH; 3 — HPoTHBODHABTPAUHOHRAS
cTenka-6appax; 4 — NpeRaXHas KOMGHHMPOBaHHasi saseca; 5 —.Kopennofi Gopt peuHOk ROJH-
Hbl; 6 — apeaJs] 84TpASHeRAN B aJMIOBHAILHOM BONOHOCHOM TOPH30ATe; 7~ almoBHajbubie mec-
KH; 8 — THHBl TPHACOBOTO BO3pacCTa: 9 — CTapHA UTaMORaKONMHTENb
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eTcs NMPOMBIBKA BOAOBMELIAIOMIUX NMOPOJ YHCTOH BOJOH, MOAaBaeMoH
yepe3 CKBaXKHHH HJH TpaHumeH. IIpu 3toM Bolly MOXKHO OYHINATH
KHCJIOPOZAOM HJIM “BEIlleCTBaMH, CMOCOOCTBYIOWMME Aerpajanun  3a-
TpA3HeHH, X HelTpalu3aiuH. ITOT METOJl MCHOJb3yercsi KaK 3aBep-
walolui 3Tan KOMIVIeKCa MepOnpHATHI M0 JHKBHAALHH 3arPsA3HEeHHs
nonseMHbX BoA. Tak, B CIIIA Ha ofHOM M3 y4acTKOB Pa3JuBa H yTe-
YeK YTJIeBOAOPOAOB, STHJAEHIVIHKOJS H APYTHX OpPraHHYECKHX BeIecTB
NpoBeJleHbl yraleHue Haubosiee 3arpsi3HEHHOro rpPyHTa Ha yyacTke
aBapHiHOTO pasjuBa OPraHHYECKHX BellecTB; GypeHHe pa3BeOYHHLIX
¥ HabJ/ofaTeJbHbIX CKBaXKHH A/ OKOHTYPHBAHHS OYara 3arpsisHeHHs
B BONOHOCHOM TOPH3OHTE; MPOXO/AKA NPEHAXHbIX CKBAXKHH H OTKaYKa
3arpA3HEHHBIX MOJI3eMHBIX BOJI C CO3/1aHHeM NenPECCHOHHOH BOPOHKH, OT-
paHHuUHBaIOUledl ganbHeHliee pacnpocTpaHeHWe 3arpsa3HeHu#i B BORO-
HOCHOM TODM30HTE; OYHCTKAZ W3BJEYEHHHX NOJA3eMHBIX BOJA Ha MOBepX-
HOCTH C NpHMeHeHHeM adpalu¥, MeTOAOB OHOJOTHYECKOH OYHCTKH,
GUABTPaUHU Yepe3 aKTUBHPOBaHHHBIH yrojib. BosBpauieHue ouuniieHHOH
BOAH B BOAOHOCHHI TOPH3OHT NPOBOJHMJIOCH Yepe3 HarHeTaTesbHbIe
CKBaXXHHBI J/1i TIPOMBIBKH 3arpsi3HeHHBIX NMOPOJA BOXOHOCHOIO TOPH-
30HTa, MPHYEM 3TH CKBaXKHHH pa3MemaNuCh TaK, YTOOH MORaBaeMas
BOMa MpPHBJIEKaJaCh K APEHaXKHbM CKBaXKHHAM. ITocre Toro KaK_KOH-
UeHTpalus 3arpASHSAIIUX BelleCTB B OTKAuMBaEMOH BOJe 3HAUMTElNb-
HO CHHM3HJaCh, B 3aKaUMBaeMyK BORY R06aBJSANH KyJAbTYpY OIpeje-
JeHHoro Buma OGakTepuil, AJsS KOTOPHIX 3arpssHslomee OpraHHyecKoe
BellecTBO ABJfAeTCA MUTaTeabHhIM cyberparom. Ilox neitctBueM TakuX
6akTepuit B BOLOHOCHOM T'OPHU30HTE NPOMCXOAM/Ia HaNpaBJeHHas 6no-
Jerpajanusi 0OCTaTKOB OpraHWYeCKHX 3arpsisHeHu#. I1pu moJiHO# oyucT-
Ke BOAH H NOPOR OT OpPraHHKM BoAa ‘ocBoboxkpanach M oT Gakrepui,
KOTOpbI€ B YCJOBHAX OTCYTCTBHS MHTaHUS MOTHGAIN.

Cucréma, npejHa3HayeHHas AJs MepexBaTa 3arps3HEHHHX NOJ-
3eMHLIX BOAL (B BOJe conepxkaTcs AunzoMertuadochonar, Aubpomnuu-
XJIOPIPONaH, MUIHXJONEHTAJHeH), yaaNeHus HX H3 BOJOHOCHOTO TO-
PH3OHTa, OYHCTKH Ha MOBEPXHOCTH H BO3BDPAIICHHS B BOLOHOCHBIH TO-
PH3OHT, CO3[aHa B ONiHOM M3 paiioHoB B Cxamucthix ropax (CIIA).
OCHOBHBI® KOMIIOHEHTHl CHCTEMBI BKJIOWalOT: 1) 54 ApeHa)KHble CKBa-
KUHBI, COelMHEeHHHe TPyGompoBOAaMH u oﬁopynoaaﬂnme fns BHGO-
POYHOrO BKJIIOYEHHS OTAEMbHBLIX CKBAXMH, UTO TO3BOJSET . OCYIECTB-
JATb pas3feNbHEIH 0T60p U3 TpeX BHIABJEHHBIX 30H 3arpsi3HeHHs IOA-
3€MHHX BOA; 2) NpOTHROMUABTPANHOHHYIO 3aBecCy, CO3AaHHVIO Harme-
TaHHeM - OEHTOHHTOBOTO DacTBOPa B CKBaXXHHH U 3arnybueHHyo RO
Booynopa; 3) 38 ckBaXkWH, B _KOTOpble NOAABaJH OTKayaHHBIE MOA-
3eMHbIe -BOAH .MOCJE OYHCTKH;- 4) HaﬁnmﬂaTeanue CKBaXHHbBI, Pas-
MelleHHBe B Tpenesax ‘Bcedl cucremsl. [lofyuaemasi ¢ mOMOWbIO Ha-
6aoflaTeNbHEIX CKBaXWH MHpOpManus o6 ypoBHSX H KaueCTBe MOA-
3eMHHIX BOJ [03BOJIET Perysuponatsh paboTy CHCTEMbl B Hensix KO-
CTHXKEHHS MAaKCHMaJbHO# Npou3BOAUTENbHOCTH. JIoKanusauus. ouara
3arpsisHeHHsl NyTéM OTKAuKH CHJbHO 3arPs3HEHHBLIX MOJA3EMHBIX BOJ,
comepxamux Ao 200 Mr/am® OpraHHYeCKHX BellleCTB, HX OYHCTKa Ha
MOBEPXHOCTH C TIOMOINBIO GUABTPANHH yepes rpany.nnpoaaHHuH aKTH-
BHPOBaHHHIH Yrosib ¥ NMOCJEAYIONlas MofaYa YaCTH OYHIIEHHOH BOAH B
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BOJOHOCHBI TOPH30HT uYepe3 CKBaxuHbl omucawsl P. O’ BpalieHom H
Ixx. ®umepom B 1985 r. Ilpn 3TOM cTemeHb OYHCTKH MOJ3EMHBIX BOJ
3ajaBajach B 3aBHCHMOCTH OT JajbHefilllero MCHOJb30BAHUSA BOJH JJIA
NUTheBHX, TEXHHYECKAX HYXKJ WJH IJsi BO3BPaTa B BOJOHOCHHH FOpH-
30HT.

Mecro pacmonoxeHHs 3alUTHEIX NPOTHBOQUILTPAUHOHHEIX H Ie-
PexXBATHIBAIOIUX JPEeHaXKHEIX COOPYXeHHH M peXHM HX paboTHl n0J-
*Hbl GHITH ONpefleieHbl ¢ MOMOLIbIO THIPOJMHAMHYCCKHX PaCueToB, B
KOTOPHIX YUHTHIBAeTCS TaKike BO3/lefiCTBHe Ha NOI3eMHble BOAH CY-
LeCTBYIOUIHX H NPOEKTHPYEMBIX BOM03a60POB MJIH BOAONOHHSHTED-
HBIX YCTAaHOBOK, YYaCTKOB YCHJEHHOH (QMJAbTpaluH, Pek, HaKomuTesaedt
CTOUHBIX BOA M T. A. B CJIOXKHBIX THAPOTe0JOrHYecKHX yCHOBHAX pac-
yeTsl MepPexBaTHIBAIGIMX M MPOTHBOGHJIBTPAUHOHHBIX YCTPOACTB pe-
KOMEHIyeTCsi BHIOJHATH MeTOAaMH aHaJOroBOr0 /M YHCJAEHHOTO MO-
nenupoBanusi. B Gonee MPOCTHIX YCAOBHAX M Ha DPaHHUX CTajMAX
TPOEKTHPOBAHAS BO3MOXKHO HCNOJNb30BaHHe aHAJHTHUECKHX MeTOJ0B
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Puc. 12, Taaporeonornyeckoe 0GOCHOBAHHE NApPAMETPOB 3ANHTHONK THAPABJIHUECKOR
3aBeChl MeXAy 3arpsisHeHHHIM H YHCTHM Bofo3abopamu:

a—nnaak; 6, 8 — pacyeTHaf CXeMa HanpaBJeHHRA CKopocTH GHABTPaNH# NOAIEMHBIX BOK MeXa
Iy BoposafepaMH 0 CO3NaRHS THopaBAHUeCKOH 3aBechl (6) m npu ee pabore (8). I — aucThift
80103a6op; 2 — sarpsi3aHeHHbIi Bono3aGop; 3 — IHADOHSOTHNCH H HX OTMETKH; £ — HaKONHTeab
CTOUHBIX BOA; 5 — rpaHHNa pacHpOCTpaleHHsl Barps3HEHHbIX NOA3eMHBIX BoJ; 6 — 30Ha pacnpo-
CTpaHeHHA 3arps3HeHHBIX MOA3eMHBIX BOJA; 7 — rpaHEna mofiMbl, 8 — NpoMbiulIeHAass 30Ha H TO-
POACKasA 3aCTPOfiKa; 9 — pacueTHas TOYKA CETKH B KOOpPAMHATAX X, ¥ AR ONpPefeJeHHsT CKOPOC-
TR GuALTPamHEH NON3EMHBIX BojJ; [0 — HanpaBAeRHS Ug M U3 11 — gpemaxHbie CKBaXHHbl THA-

PaBaHUECKON 3aBechl; [2 — pa3genbHasd AHMMA TORa; [J — TPAeKTODHS ABHXKEHHS MOZ3EMHBIX
BOX.

Hanpasnenne W BeauuMua v: U= [/vy’—*-vx’; « 9,>0; - 9,<0; { v:>0; fvx<0

pacyera, Kak 310 OBlJIO CAeNaHO, HallpuMep, aBTOopaMHu AJs obocHoBa-
HHS 3a{HTHOTO ApPEHa)Ka Ha yyacTke MeXJy YHCTHM H 3arps3HeHHHIM
Bogo3abopamu (puc. 12a) B bacceiine p. [loHa.

PacnosroxeHHble B JONHHE PeKH BON03a6OPHl SKCIIYATHPYIOT BepX-
HEeMeJIOBOH BOJOHOCHBIH TOPH3OHT, CJIOMXKEHHBIH TPEUIHHOBAaTHIMH Me-
JIAMH H DepPeKpbITHil NecuyaHblM alllIOBHaJbHLHIM ~BOJLOHOCHEIM TOpPH-
30HTOM. AJIIIOBHIT U MeJl pa3flefieHbl CJI0EM Pa3pyuieHHOro Medna, oBJa-
Iatomero ciaaboll mpoHHilaeMOcThI0. MOIHOCTH aJ/IIOBHANLHOINO H Me-
JIOBOFO BOAOHOCHHIX TOPH30HTOB COOTBETCTBEHHO paBHu 15—20 y 20—
25 M, MOUMIHOCTH 3JIGBHHPOBaHHOTO pasfenbHoro cioa 2—8 M. IMorok
NOA3EMHBIX BOJ B €CTECTBEHHBIX YCJHOBHAX HAaNpaBleH K peke H Jpe-
Hupyercs eio. Bofroszabopel paboTaloT B CTallHOH2ZDHOM peXHMe, 3K-
CIJIyaTaUMOHHBIE 3amachl MOA3eMHBIX BoJ obecrneyuBaioTcs B OCHOB-
HOM 32 CHeT flepeToKa H3 a/JJIOBHSA H B 3HAYHTENLHO MeHblIeH Mepe—
32 CYeT MPHTOKA M3 MeJOBOI'O BONOHOCHOTO FODH30HTZ H U3 peKH.

Onun BOR03a6op, MMEWMHA NPOU3BOAHTENbHOCTD -30 -THIC, M3/cyT,
pacmosioxeH BO6JH3M XHMHYECKOr0 KOMOHHATAa .M HaKONHTENAS Npo-
MBIIIJIEHHLIX CTOYHBIX BOJ; B 3TOH Xe HPOMBINIJIEHHOH 30He (cM.
puc. 12,a) HaxomsATes APYrHe JaBHO AEHCTBYIOUIHE NPEANpPHSITHA XH-
MHYECKOM HPOMBILIJIEHHOCTH., YTEUKH TEXHOJOTHYECKHX M CTOYHHIX BOJ,
¥3 KOMMYHMKAUu# M IEX0B HAa NPOMBIIJIEHHHX IJIOMIAAKAX M H3 Ha-
KOIMTe/IS CTOYHHX BOJA IIPHBENIH K 3arpssHEHHIO HOA3EMHBIX BOL Op-
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TaHHYECKWMH H HEOPTaHWYECKHMH KOMIOHEHTaMH, TO3TOMY 3arpss-
HeHHBI BOA03a60p, TIOCTPORHHBI /ISt MUTbEBHIX leJel, HCIOMb3yeTCs
TOJMILKO AJIS TEXHHYECKOTO BOAOCHAOMKeHHS. Bonoaaﬁop oT6UpaeT BO-
Ay, B KOTODOH OTMeyaerCs NOBHILUEHHOE COAEpKaHue (B Mr/AM3) psaa
KOMIOHeHTOB: amuHocoefunenuil 0,11—0,23; uurpocoennsenuit 0,33—
0,34; ammuaka 0,5;" ¢enona 0,09—0,66, cyxoit ocrarox 0,9.

B apyrom BozosaGope COXDaHHJIOCh XOpollee KayecTBO BOAbI, H
OH HCMOMb3YeTCs AN XO3AHCTBEHHO-IIMTLEBOrO BOJOCHAGXKEHHsS INPH
NPOH3BOAHTENBHOCTH 25 Thic. M3/CyT. I'pannua Mexny umcThiME H
3arpsi3HEHHBIMM BOJAMHU MO A3HHHM HM3BICKAHHA IPOXOAMT MPUMEPHO
mocpeiuHe Mexay Bofosabopamu. COOTHollIeHHe OTMETOK YPOBHS MOA-
3eMHBbIX BOJ Ha BOA03a60pax M MexXJy HUMH CBHAETENbCTBYET O NPHH-
UuNuaNbHOM BO3MOKHOCTH [ABHXXEHHMS 3arpA3HEHHBIX BOJA B HalpaBie-
HHH YHCTOFO BOA03abopa, 4To, OXHAKO, 3aBHCHT OT KoJle6aHHl BeJH-
YHHH - BOJ0OT60pa Ha Bonosaﬁopax HHTEHCHBHOCTH HHQHILTPAIUY
atMocepHbIX OCaliKOB, @ TaKXKe KOJHYeCTBa CTOYHBIX BOA, MOCTyNa-
IOIHX ‘B BOJOHOCHBI# TOPH3OHT U3 OJuKaHIIMX HCTOYHHKOB 3arpss-
HeHust. [lns samutel BOAo3abopa HaMeueHO yCTPOHCTBO MepexBaTH-
BAIOUIWX APeHaXKHBIX CKBaXKHH, OTKa4Ka U3 KOTOPHIX JOQIKHA MPHBECTH
K CO3[dHHIO BoJopasfesa Ha norxepxnocm MOA3eMHBIX BOX, Npensr-
CTBYIOIIEro MPOABHKeHHIo 3arpasHennit. [leiicTBue ApeHaxHOro psja
HNOMXHO TaKKe ofecleyHTh JIOKAJH3ALHMIO OYara 3arpsAi3HeHHs Ha pac-
CMaTpHBAeMOM yyacTKe.

ITpu BBIGOpe MecCTa pacCHoO/IOKeHHs APEHaXKHBIX CKBaXXHH H Ompe-
JleieHMH pexXHMMa HX paboThl CleloBalo YUHTHIBATbL KOJHYECTBO H CO-
CTaB OTKAUHWBaeMBIX MOJ3eMHBIX BOJ C TOYKH 3PEHHS BO3MOMXKHOCTH HX
JaNpbHEHIIero HCHOONh30BAHUA, a Takke HEOOXOAHMCCTb -COXPAHEHHSA
ipOM3BONMTENLHOCTH JeiiCTBYIOUMX BOL03a60POB, HELONyLIeHHe YCKO-
pCHHSA ABHMKEHMS M PaclpPOCTPaHEHHs 3arps3HEHHBIX MOJ3EMHBIX BOA.

I'maporeonoruyeckas onenka 3(QeKTHBHOCTH H pacyeT MPOHM3BO-
JHTeBHOCTH IePeXBAaTHBAIOLIETO JPeHaXa BHINOJHEHH aHANHTHIEC-
KHM METOJIOM MDHMEHUTENLHO K TpexCNofHOMY TOPH3OHTY AJS yCJaOo-
BUI ycTaHOBHBIIelics (UALTPALHMM MON3eMHBIX BOM.

Tlpn aHanMTHYECKHX pacyeTax YCTAaHOBJeHh NOHH)XKEHHS YpPOBH:
BOAKI B BOJ03aGOPHBIX M JAPEHAaXHBIX CKBaXKMHaX B COBPEMEHHHIX H
NPOEKTHHIX YCJOBHSX, 8 TaKKe CKOPOCTH H HallpaBJeHHs ABHXKEHHs
BoABl B TOYKaX, pacno,na’raloiimxm Ha C(bopMHpoBaBmeMCﬂ ¢dbponre
3arpsi3HeHHBIX BOA. [lnsi coCTaBJsIOMHX CKOpOCTeH (QHabTpanun B
BeDXHEM. M HM)KHEM TODH30HTAX INIOJYYeHBl BBIPAXKEHHs, XapaKTepH-
3youine Bemmm{y CKOPOCTH qmnb'rpauﬂn B KaXJo#i Touxke 0b6jdcTH
¢bunpTpanuu HpH OTKaYKe H3 B3aHMOJEHCTBYIOUUX npenax{}mx U BO-
N03a6OPHHX CKBaXKHH B _pacCMarpuBaeMOM TPEXCJIOHHOM TOPH30HTE
B6nusu pexu. Ha nepBom srame 0 RaHHBIM HATypHBIX ‘HabuofeHui
8a_yPOBHSAMH NOA3EMHbIX BOJ H PacxXoflaMH BO03a60PHBIX CKBaXKHH
C MOMOIU(bI0 AHAJHTHYECCKHX DacyeTOB OLIIO MpPOBeleHO YTOuHEHHEe
MCXOAHBIX FHIDPOTe0NOTHYeCKHX MapaMeTpOB BOAOHOCHBIX TOPH3OHTOB,
a Taxke C/lelaHa OLEHKA OCHOBHHX 5JIeMEHTOB hUILTPAINHOHHOTO MO-
TOKa B COBpeMEHHBIX VCJOBHAX, T. €. A0 CO3JAHHs flepexBaTHBAIOUMX
CKBaKHH.
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Tlocrpoenne noast ckopocreft GpuibTpanuyd AJs COBPEMEHHHX YCIIO-
BUH BHINOJIHEHO € MCNOJL30BaHHEM 3HaYyeHHAH YKJOHa eCTeCTBEHHOTO
ToTOKa TOA3eMHHIX BOA (cM. puc. 12,6).” AHanu3 noJas -NOKa3HBaer,
uTO IBHXKEHUE 3arps3HEHHBIX NON3EMHBIX BOA Ha yuyacTKe HMEeT COXK-
HbIA xapagTep. B ynanenHol oT pekH ceBepHON WacTH OHH ABHKYTCH
B HampaB/ieHHH K 3arpsi3HEHHOMY BoA03alopy; NPOABHKEHHE K YMC-
TOMY BOR03a00py BO3MOXHO 31ieCh JiMlIb B OTAEJbHbIE MepPHONH, KOT-
12 MOTOK TOA3eMHHX BOJl CO CTOPOHH BOJAOpa3fiesia yMeHBIIaeTcsd HIH
yBENMYHBaeTCs PacXOf YHMCTOTO BOA03abopa, WM yMeHbpHiaeTcs pac-
XOJl 3arpsi3HeHHOr0. B 10XKHOM wacTH 3arps3HeHHHE BOABl MOTYT NHpO-
ABHTaTBCA K WHCTOMY BOA03abopy.

Ha BTOpOM 3Tame pacyeToB MO TeM K€ aHaJHTHYECKHM 3aBHCHMOC-
TAM NPOBEJeHA OleHKA BJHAHHA PaGOTH MPOCKTHPYeMBIX APeHaKHBIX
CKBAXKHH HAa HANPaBJeHUS M BeNHYUHY CKOPOCTH (PUABTpALUH MOA3EM-
HBIX BOA NP Pa3NHYHHIX BADHAHTAX PacNONOXKeHHS H HPOH3BOAUTENb-
HOCTH 3THX cKBaxHH. OnTuManpHas cXeMa pa3MellleHHd JpeHaxa
BHIOHpaNach C yyeToMm CJAeAyWIIHX coobpaxenuir. JlpeHaxHas cHCTe-
Ma JOJKHa -.CO3AaTh BOAOPa3/AeNbHYI0 JIMHHHIO, pacnoJjarapouyocs
MEXAY BOHOSEGOP&MH HpH'-lEM )1.7151 HOJIHOI‘O HCKJHO‘IGHHSI nom‘oxa
TMOAI3eMHBIX BOJA K UMCTOMY BOA03a60OPY CKOPOCTb (HABTPaUHH BROJb
Hee NOMXKHa OubTh paBHoi 0. Pacxoj JApeHaXHBIX CKBaXKHH HOJ-
MeH OHTb MUHMMaJbHHIM  JJIi CHMXKEHHMSI KOJNHUECTBA OTKAUHBae-
MOH BOllbI Hy)KILalOLLleHCH B OIIHCTKC a TaK}Ke AJaA TOFO ‘IT06I>I He
NPHBJEKATh 3aTPA3HEHHYIO BONY H3 UEHTPaJbHON yacty oyara 3a-
rpsasHeHusi (T. e. U3 palioHa MPOMBILIJIEHHOH MAOHIANKH ¥ HaKOMHTe)
K nepudepuiinoii, rae Haxonsarcs Bofoszabopnl. CreneHp 3arpsi3HeH-
HOCTH OTOHPaeMBIX ApeHasKHBIX BOJA TaKMKe AOJKHa ObITh IO BO3MOX-
HOCTH MeHblieH, 4T00b YJYULIHTH YCJOBHS OYHCTKH HJIH -HCHOJB30-
BaHHsA 3TOH BOXH, Bapbupoaanpmb o6mui pacxol oTKauHBaeMOH BO-
ZBl, YHCJIO APeHa)KHBbIX CKBaXKHH, NPOTSKEHHOCTh APEHAXKHOTO pﬂ,ua
paccmmme OT JPeHaXHBIX CKBaXKHH 10 GpOHTa 3arpsisuenusi. B 'Bul-
6paHHOM BapHaHTE MPOH3BOAMTEN®HOCTh APEHAXKHHIX CKBaxMH 10 THIC.

M3/CYT, UHCJIO NPeHAKHEIX CKBaXKHH, Pa3MelllaeMhx NpAMepHO B 50 M
OT IPAHHIlH MeXIy SaPPS{SHeHHHMH U YHCTHIMH BOJAMH, PaBHO IIECTH,
0100p BOABI M3 KaxJo#l CKBaxwuHH cocraBut 1670 m3®/cyr. Kak moka-
3a/I1 PacueTH H nochoenHe nonst ckopocted (cuM. puc. 12,6), npu pa-
GoTe MPOGKTHPYEMOro APeHaXKHOTO Psifia JBHKEHHT BOAH B TOUKaX,
pacmosaraonuxcs BOMM3H COBPEMEHHOTO HOJNOXeHHs ~(poHTa -3a-
TDSI3HEHHS, B CTOPOHY WHCTOro BOR03a60pa NMPOUCXOMHTH He Gyler. B
SRCHJIyaTaUJ/IOHHHX CKBa}KHHaX Bonosaﬁopos HaMeqaeMbiH L(peﬂax(—
Bri3oBer HeGonbmine (R0 1 M) cpesku yposHel, IpH 3TOM nponsaozm-,
TEJIBHOCTD Bon03a6op03 NpakTHYECKH He H3MEHHTCA, TaK KakK 3/ecCb
uMeercss JOCTaTOYHbE Hamop Hal KpOBJEH Mena. B _COOTBETCTBHH - €
NPOTHO30M KayecTBa. OTKaYHBAeMBIX IPEHaXKHBIX BOA TOCAENHHE -MO-
ryT GmITH HCI‘IOJILSOBaHbi TONBKO AJsi TEXHHYECKHX M TEXHOJOruyec-
xux neneil.” Habogatennhble CKBaKHHHI, _YCTPaHBaeMbIe ‘110 CTPOH-
TeJbCTBa APEHAXKHOrO PHZa, TpefHa3HAYalOTCA AJiA YTOUHEHHS MecTa
PacnoyoKeHus JpeHaKHHX CKBaXHH ¥ OUEeHKH 53 bEKTHBHOCTH NPOEK=~
THPYeMOro 3au{HTHOrO MepONPHATHS.
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FJAABA:S.

TrUAPOTEOJIOTHYECKOE OBOCHOBAHHWE FPAHHIL
30H CAHUTAPHOH OXPAHBI
BOJO3ABOPOB INOA3EMHDBIX BOJ,

APUHUMUAOB BBIAEAEHUA U CTPYKTYPA 30H
CAHHUTAPHOH OXPAHbI BOAO3ABOPOB NMOA3EMHBX BOJ

Jns coxpaHeHHs IPHPOJHOrO COCTaBa H KayecTBa IIOJ3€MHBIX BOJ
CJelyeT 3alMHILATh OT 3arpPsA3HeHHs BClo 06aaCTh NHTAHHA H IVIOLLAAD
pacnpocTpaHeHHsl 3KCIJYaTHPYEMOro BOACHOCHOrO FOPH3OHTA; HA pe-
HIeHHe WMEHHO 3TOH GOJbLIOH 3ajauy HallpaBJeHbl 3aKOHH 06 oxpaHe
npupoanbx BoAd. OnHako mepBoouepefHass W HaunOosee cTporas oxpa-
Ha HeoOXOJMMa HeMOCPEACTBEHHO HA YyYacTKax HCIOJAb30BAaHHS NOJ-
3eMHBIX BOJ AMd XO3SHCTBEHHO-NHTHEBOrO BOJOCHAOKeHHS, TaK Kak
3arpsasHeHye BOMH3M Bofo3abopa MoOxKeT OGHICTPO CKa3aTeCH HA Kaye-
cTBe OTOGHpaeMoli BOADLI, HAPYLIHTh YCJAOBHA BOAOCHAGKEHHS M BH-
3BaTh APYyTHe HexesaTedbHble nocieicTsus. [losToMy BOKpyr Bojgosa-
60pa — HCTOYHHMKA IEeHTPAJH30BAHHOI0 XO3AHCTBEHHO-NIHTHEBOrO HJH
00 beIHHEHHOTO TIPOH3BOJCTBEHHO-IHTbEBOrO BOJAOCHAGXKEHHS — €03/a-
ercst 30Ha caHurtapHoil oxpanel (3CO), B KOTOPOH OCYyIIeCTBISIOTCH
cnenHasbHHe MEPONPHATHS, HCKIIOYalOllHe BO3MOMKHOCTE NOCTyIIe-
HHS 3arps3HeHHH B BOZ03a60p B BOJOHOCHBIA TOPH3OHT B paiioHe BO-
nosabopa. B nornonHenne K 3TOMY TpeAycMaTpHBaeTcs, 4TO BOJ03aGo-
PH [OJA3eMHEIX BOJ JOJKHBI Pacnojarartscs, Kak NpaBHJO, BHe TeppH-
TOPHM NPOMBIIIJIEHHBIX IPEANPHATHH ¥ HaceJeHHBIX NYHKTOB.

3amura Bogoszabopa B mpefenax 3CO peanusyercs B nepsyio oye-
pelis ¢ MOMOIIBIO CHCTEMHB! OFpaHHuYeHHH H 3anpelleHHil HEKOTOPBIX BH-
J0B XO3AHCTBeHHOH AESTEeJNbHOCTH M HCIOJb30BAHHSA TEPPHTOPHH; IpH
HeOGXOJHMOCTH NPOBOJATCS TeXHHYeCKHe MEDONPHATHS — BHIHOC CY-
LIeCTBYIOIIHX 3JaHHH H KOMMYHHKauu#, ycTpoficTBO KaHaJH3aUMH,
OYHCTHBIX COOPY2KeHHH, cllenHaabHelX IPOTHBOGRABTPAIHOHHBIX Kpa-
HOB H T. A. Ha sactpoeHHEIX TeppuTopusix co3faHue 3CO moxker oka-
3aThCsi AOPOTOCTOSILHM MJH Jaxe HepeadbHbiM. Bompoc o BO3MOxHO-
cti opraxusamuu 3CO Ha TOM HJIM HHOM yyacTKe paccMaTpHBaercd
y¥Xe IpH NPOBeJeHHH Pa3BeJKH MOoA3eMHBIX BOA. OCHOBHBIM fIBJsieTCH
TpeGoBanye, 4TOGH HA JAHHON TEPPHTOPHH A0 CTPOHTENbCTBA BOJO3a-
60pa HMCTOYHMKH 3arpsi3HeHHs Ha IOBeDPXHOCTH M OYard 3arpssHeHHs
HeNOCPe/ICTBEHHO B BOJOHOCHOM TOPH30HTe OTCYTCTBOBaJH. BMecrte
C TeM HepeJIKM CJAyyaH, KOrja Te Wiu HHble HeOOJbliMe HCTOYHHKH H
O4ary 3arpsisHeHHsi HA paccMaTPHBaeMOH TEPPHTOPHH HMeEKTCH;
B 3TOM cJjyyae 06s3aTeqbHBIM ycioBHeM cosnanus 3CO sBaseTcs BO3-
MOXHOCTbh MOJIHOH JHKBHIAalIMU HCTOYHHKOB 3arpsisHeHHsi A0 BBeje-
HHA Bojgo3aGopa B SKCOAYATAUHio. 3TH MEPH MOTYT He moTpeboBaTh-
csl, ec/ii OObEKT 3arpsi3HeHHs] HeBeJHK, YHajeH OT Bofo3abopa, KoJH-
YeCTBO H KOHLEHTPAllusi 3arpsisHMTesiedl HeBeJHKH, a HX BJHsIHHe Ha
KayecTBO MOJ3EMHBIX BOJA KaK B COBPeMEeHHHX YCJOBHAX, TaK H IIPH
SKCIJIyaTaluH Bojo3abopa MoxKeT OBITh OUEHEHO KakK He3Hauyurelb-
woe. [{ns o6ocHOBaHMS TAKOro BHIBOAA CJAENYET -ONPEJEJHTh BO3MONK-
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Hoe BpeMs { NPHXOJa 3arpA3HeHHN K B0A03260Dy u NPOrHO3HYIO KOH-
uenrpanuio Cp 3arps3HAIONIMX BEUIECTB B BOA03a60pe B CoIOCTaBJIe-
HUH ¢ HODMATHBHBIMH KOHIEHTPAUHUSMH 3THX BelleCTB B NHTLEBOH BO-
ae. Jlasg mpocTeX cxeM ¢GHABTPAUHOHHBIX NOTOKOB INPHONHXKeHHBIE
3HaveHus t ¥ Cs Moryt ObiTh HOJydYeHBH AHAAUTHYECKHMH DacyeTaMH
C UCNOMb30BAHHEM MOJEJH KOHBEKTHBHOI'O IlepeHOoca M yYeToM cMelle-
HUSL BOJBI, OCTYN2WEeHd K BOA03a00OPY H3 PA3IHYHBIX y4acTKOB BOJO-
HOCHOIO TOPH30HTA HJIH H3 Da3HHIX HCTOYHHKOB NHTaHuA. Ecau us-
BeCTHbI IIapaMeTpsl paBHOBeCHOH COPOLHH 3arps3HAIOUlero BeUlecTBa,
TO MOKHO y4yeCTb H 3(pQeKT TOpMOXKeHHS, T. €. yMeHbllleHHe CKOPOCTH
ABMXeHHs BelleCTB B BOJOHOCHOM TODH30HTe BCJEACTBHE CcOpOIHA
[1,5, 8,30 unp.].

[Tpu BHYTpeHHHMX HCTOYHHKAX 3arpPsi3HeHHs, HAXOASAIIMXCSH Hemno-
CPeACTBEHHO B H30JMHPOBAaHHOM (TIPHTOK BOJH CBePXy HJIH CHH3Y OT-
CYTCTBYET) BOJOHOCHOM TODH30HTe, pacyeThl MOTIYT OHTb BHIIOJHEHH
no NmpuBeleHHbIM HHXKe 3aBucuMoctsaM [1, 3, 11, 12, 25].

1. B ogHOMepHOM IJIOCKONAapaJJeJbHOM IOTOKe IOA3eMHHIX BOA
BpeMs ABMKeHuSI 3arpA3HeHHH II0 NOJOCe TOKa Ha y4acTKe AJHHOH [
onpenenseTcs No 3aBUCHMOCTH f=mnl/g, rie m — MOUIHOCTb BOJO-
HOCHOTO TOPH30HTAa; N — AKTHBHAs DOPHCTOCTb, g — YAEJNbHH PacXof
MOTOKA IOJ3eMHBIX BOA.

Konueurpauus sarpsidnsiouniero komnonedtTa Cs B KOHIle PaCYeTHO-
ro yyacrtka ! paBHa KOHLUEHTPallMu B Hauale yyacrtka (mpeallonaraer-
s, YTO B H30JHDOBAHHOM BOJOHOCHOM [OPH30HTE B HayaJje y4acTka
3arpsA3HEeHHEM OXBaueHa BCA MOILHOCTh [OPH30HTZ M Jaljee Ha NYTH
GUALTPAUKHH CMellleHHs C BOAAMH JPYroro coctaBa He IPOMCXOIHT).
Ecan oaHoBpeMenHo ¢ ¢uiabTpalHefl NMPOHCXOJHT paBHOBecHas copb-
usl 3arPASHAIONIEr0 BEUleCTBA, TO t-—-Amnl/g, rae A — koapduun-
eHT, yuuTHBaOWuA BausHHe copbuuu; A= (148)/B (3nech B——Ko-
s punueHT pacnpeieneHus cop6upy10merocx BellecTBa MEXLY BOAOH
u noponoift). Ilpu u3BecTHEIX 3HAYEHHAX [ aHAJOTHYHBIH COMHOXA-
Teslb A BBOEHTCA B MochaeAyloiine GopMyJas Lis pacyera f.

2. Tlpu paborte suHefinoro Geperosoro (HHGHALTPALUHOHHOIO) BO-

nosaGopa, Korja ofuiag MHHepamu3alyWs BOJBl MJH KOHIIEHTDAaIlMH
XOMIOHeHTa B peuHoil Boje Cp H B Moa3eMHHIX Boaax Ha Gepery Cg
OTJINYAIOTCH APYr OT Apyra, peayibTHPyIOUlas KOHUEHTDAauus Ha JH-
ann Bomo3abopa Cs coctaBasier: Cp=(QpCp+QsCs) [ (Qp-}+Qs),
Qp 1 Q¢ — pacxoaH, mocTynamouiHe B Boxo3abop CO CTOPOHH pexH K
Gepera: Qp==Lkm(H,—H;)/x0; Qe=Lkm(H«—Hs)/(xx—%0), TIe
L — anuHa JnuHeiiHOro Bojo3abopa; km — BOJNONPOBOAHUMOCTE BOJO-
HOCHOTO ropu30HTa; Hy U H,— ypoBHH BoJH B BOl03200pe H B pexe;
Xo — pAaccTOsiHHe OT Boa03abopa A0 pekH; Hx — ecTeCTBeHHBIH ypoBeHb
MOZ3eMHBIX BOJ Ha Gepery Ha PAacCTOSIHHH Xx OT Bojo3abopa.

Ecan nmonszeMuele Bogbl Ha Gepery qaC’quo 3arpsA3HeHsl, TO AJf
pacyetra C, TpPHUMEHAIOT BHIPAXKeHHe = [QpCr+ (1—m) Qs Cs+-
+QnsCs] | (Qp+Qs), rae n — noas BarpﬂSHeHHbIX BOJ B pacxojie ecTe-
CTBEHHOr0 TMOTOKA, NPHBJEKaeMOro JHHEHHHM BOL03ab60poM co cTOpO-
Ho Gepera; Cs — KOHIEHTPAalHs KOMIIOHEHTa B NOJA3EMHHIX BOJax Ha
3arps3HeHHOM y4YacTKe.
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3. Ilpn paboTe OAMHOYHOrO HJIH T'PYIIOBOTO BOZO3abopa B yaase-
HUM OT PeKH IPH OTCYTCTBHH HJIH MAaJiOM pPacxojle eCTECTBEHHOro II0-
ToKa (T. e. Korja (HJALTPALHd NOA3EMHBIX BOJ BHI3BaHA NPEHMYHIECT-
BeHHO HeficTBHeM Boao3aGopa), BpeMsi naBHXKeHHA 3arpsa3HeHu#l K Bo-
Aoaaﬁopy ‘0T yyacTKa, HaXoJfMIerocsi Ha pacCTOAHMH Iy, COCTaBASAET
t=[nmn(re?>=re®)] /Qs, rae Qs— pacxod BORO3aGOpa; ro— paguyc
Boj03abopa.

Konuenrtpanuss 3arpssHsioliero KOMIoHeHTa B Bojo3abope ompe-
Jengetcsi no popmyse cmemenusi: Cp=(CuiQu+C5Q5)/Qs; Q=Qu+
~+Qs, rae Co 1 Cs — KOHIEHTPALHH 3arpsA3HAONIero KOMIOHEHTa B H-
CTHIX M 3arpA3HEHHBIX NOJ3eMHBIX BOJAX; Q. u Qs— pacxonsl BOJbI,
noctynamomel K Boj03abopy ¢ 4HCTOrO H 3arps3HeHHOrO -y4YacTKOB.
3Haveuns Qu n Q, ONPeleNA0TCs AHAJHTHIECKUM HaH rpadoaHaNuTH-
4eCKMM METOJaMH C y4eToM pasMepa oudra 3arps3HeHHs H T'HAPOTeo-
JIOTHYECKUX [1apaMeTPOB BOJLOHOCHOTO TOPH30HTA.

I1pu Hanuuuu «BHEUIHero» HCTOYHHKA 3arpsi3HeHus, HaXOASHIerocs
B CMeXHOM IO pa3pe3y BOJOHOCHOM TODH30HTe, B pe3ysbTaTe NlepeTo-
Ka BOJB M3 HEro B 3KCIJyaTHPyeMbIi Bonoﬂocx{bxii rOpuao‘HT B BOJQ-
3a6ope MOXeT TOSABHTBCS 3arps3HsOLMA KOMIOHeHT B KOHUEHTpa-
fun Ch. [lns onpeneneHys KOHIEHTPAUHH 3aTPASHUTENS HUCIOJb3YROTCHA
TpHBeJeHHEE HHXKe 3aBHCHMOCTH.

1. Ecau skcnayaTHpyeMblii HalOPHBIH BOJOHOCHBIA TOPH30HT, CO-
mep:Kauluil moj3eMHble BOAB XOPOIIEr0 KayecTBd, MOJy4YaeT MHTaHHe
Y3 Bbllllefie’Kalllero 3arpsi3HeHHOrO NOKPOBHOTO 0Ge3HamopHOro ropH-
30HTa M aTMOC(epHHX 0cagKoB (ABYCHONHHIA HiaacT), T0 B OXHHOYHOM
MiH TPYNNOBOM BOJ03200pe KOHUEHTPAUMIO 3arpAasHsIOMIEro KOMIO-
#HenTa Cy MOXKHO PaccyHuTaTh [o Bbxpameﬂmo

Cs—Cy

CV___C T +P‘n Qe l El(-——Z)]

rae Cn u Cy— KOHUEHTDALMH 3aTPA3HAIOLIET0 KOMIOHEHTa B NHTAI0-
IieM BEpXHEM Ge3HanOpHOM ‘M HUMHEM HaHOpHOM axcnnyampyeMOM
TOPH3OHTaX; Mn H p* — BOJOOT[aYd BepPXHEro M HHXHeEro cjoep; Q=
=Qs/(4nmna**); n— aKTHBHAas HOPHCTOCTH -HUXKHErO - BOJOHOCHOTO
TOPH30HTA,; a**——km/p**' km—nononposolx.mocm 3KCHAYaTHPYeMO-
ro HaMOPHOrO Topu30HTa; W**=p,+ps*; Ei(—=z) — uHATErpabHas
nokasatenbHas QyHkuus; 2=Q-+r¢?/(4a**t); Qs — pacxold BOJO3E-
Gopa.

2. Tlpu Hcnonb30BaHHK MOJ3eMHBIX BOJ CJAOMCTOH BOJOHOCHOH TOJ-
(H, B KOTOPOH HAMOPHbE BONOHOCHHlE FOPH3OHTH B XOPOWIO MPOHHU:
laeMbiX OTJOXEHHAX THADABJIHYECKM CBSASAHB JPYr. ¢ APYIoM yepes
ciiabonpoHHIaeMble -CJIOH, B pesyabTaTte mepeTeKarus BOAbl H3 3arpss-
HeHHOro CMEXHOro [0 pa3pe3y NUTAIOLIEro Cjos_yepe3 Cl1abonpouy-
HaeMulfi cofi B BojJ03a60pe NpH. AOCTHKeHHH MaKCHMaJbHOrO Pacxo-
Aa TepeToKa KOHIUEHTPalus 3arpsA3HAIOLEr0 KOMIOHEHTa -B BOAO3a-
6ope COCTaBHT:

In

CB = Cn (Cs n) Yo (km)a YRSl
(km), + (km)n

rie C, — KOHIEHTpaBHs 3arps3Hgioulerc KOMIOHeHTa B -2KCIJyaTH-
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pyeMOM BOJOHOCHOM TOpH30HTe; (km), u (km)n,— BOAOIPOBOAUMO-~
CTH 3KCNJIYaTHPYEMOTO H IIMTAIOIIEro ropH3oHTOB COOTBETCTBEHHO.

Has cnoXHbIX (bH.’IprauHOHHbIX IOTOKOB B HEOJHOPOJHEIX M MHO-
FOCJIOMHEIX BOAOHOCHBIX TOJIIAX NPH CJIOMXKHBIX TPAHUYHBIX YCIOBHAX
H B JPYTHX CAy4asix AJs OUEHKH BJIHSIHHA 3ATPsI3HeHH]I HAa KauecTBO
NMoJ3eMHBIX BOJ HCHOJAB3YIOTCH IrPadoaHaIHTHICCKHe H 4HC/IeHHble Me-
TOMHl, @ TaKXe MOJeJHPOBaHHe.

Pazmepm 3CO posKHE OBITH TaKHMH, YTOOB MCTOYHHKH 34rpss-
HeHHd, KOTODPHe MOTYT NOSBHTbCA B paHoHe Bojo3abopa, ObAH yAa-
aensl 3a rpaHuubl 3CO Ha paccToAHHSA, NPH. KOTOPHX AJHTENbHOCTH
ABHXEHHA K BOA03a00py NOCTYNMBIUMX B BOJAOHOCHBIH TOPH30HT_ 3a-
rpsisHennii 6yner He MeHee 3ajanHoi. I{as BoxosaGopos, rie 3amach
MOA3eMHBIX BOJ NMO3BOJAIOT HEODAHHYEHHYIO JJIHTEJIbHOCTb 3KCIJAya-
TallMu BOJA03a60pa, BOXOHOCHHH TOPH3OHT HOJKeH ObITh 3allHIEH OT
moBGOro BuAa 3arpsisHeHull TaKKe Ha HeOTPAHHUEHHbBIH CPOK.

ITpasuabHoe onpenenerde rpanuy 3CO H HasHAaueHHe CAaHHTAPHO-
03/10POBUTEJbHBIX H 3allHTHHIX MePONPHSITHA B HX Npejetax HMeWT
60Jb1I0e HApOAHOXO35iHCTBEeHHOE -H COLHAJIbHOE 3HauelHe, MOCKOJbKY
sannxkenHe maomagd 3CO MoxKeT BBI3BATH ONMACHOCTH sarpsA3HeHHs
Bon03ab0pa, a 3aBbillleHHe — IPHBOJHT K HCKMIOUYeHHIO H3 X03stHcT-
BEHHOTO HCIOJb30BaHHUs LEeHHLIX 3eMeflb, YTO MOMKET IIPHUBECTH K KO-
HOMHYeCKOMy ymepﬁy

B cocras 30HH CaHHTapHOA OXPaHBI BXOAAT TPH II0SICA: MOSC CTPO-
roro pexuma, Ba nosca pexxuma OrpaHHUeHHI.

Tpaduusl 3CO H COCTABASIOMIAX ée TOSICOB YCTAHABAMBAIOT MPH-
MEeHUTENbHO K -KOHKDeTHOH NPOM3BOJHTEJNBHOCTH H CXxeMe BOJ03aGopa
C y4eTOM Da3BHTHSl CHCTeMb BOAOCHaGKeHHS HA NEPCIeKTHBY; KpoMe
TOrO, Y4HTHIBAIOT T'MADOre0JIOTHYeCKHe, - THADOXMMHYECKHe H- MeCTHHE
CaHUTapHblE YCJHOBHs, a TakkKe OCOGEHHOCTH XapaKTepPa 3arpssHsio-
wHX BewecTs, IIpn H3MeHeHHH HPOU3BOAMTENbHOCTH, CXEMH BOJAO3a-
6opa H APYrHX ycjaoBuil ero akcmayartanuu rpanuust 3CO  f0MKHB
ObITb MEepecMOTPeHH.

Hepsiit mosic 3CO cosnaercs I yCTpaHEeHHs  BO3MOXKHOCTH CJy-
4afiHOTO WJH YMBIILIEHHOTO 3arps3HeHus BOA03aGOPHOTO WM BOJO-
MPOBOAHOTO COOPYXKeHHs. B 3TOT MOsiC BXOAWT TePPUTOPHS DPacloio-
KeHUS BOM03a6Opa, MIOWANOK BCeX BOAONDPOBOAHEIX COOPyXKeHuil H,
NPH HCKYCCTBEHHOM MONOJHEHHH 3aNlacOB NO/J3eMHbBIX BOX, BOJOTNO/BO-
asillero -KaHasia M MHQUIBTPAHOHHBIX COOpyXeHuit, ['panuma nosca
yCTaHaBjuBaeTcss Ha pacCTosiHHM He meHee 30 M OT Bono3abopa npH
HCHOJb30BAHMM 3allMIeHHHX NOJ3eMHBIX BOJ H Ha DAacCTOSIHHH - He
Menee 50 M IDH HCHOJb30BAHWH HeNOCTATOYHO 3AINHINEHHBIX TIOA3EM-
Hoix BOA. Ecam Bojo3aGop cocToMT M3 Cpyrnbl GAH3KO PacmosoxKeH-
HBIX CKBAXKHH, WIAXTHBIX KOJOAUEB HJH DPOJAHHKOB, mepsbifi mogc 3CO
yCTpauBaeTcs oGIMM /s HHX, IDHUEM €ro TpaHHUA NOJMKHa Haxo-
ANTbCSA -Ha_paccTosiiuH He MeHee_ 30 wuau 50 M COOTBETCTBEHHO OT
KpaHHHX CKBAXKMH, NIAXTHHIX KOJOAIEB WJIH POJHHKOB.

Ecny CKBaKHMHBI HJH KOJOALK YAajeHb JAPYr OT APYra MM He-
XeJlaTelleH OTBOX GOJbUION TeppuTOpHH Noj mepsii-nosic 3CO, no-
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MyC¢THMO CO3AaHHe AJS KaxKA0d CKBaXKHMHBl HJH LIAXTHOrO KOJOANA
OTZeJbHOTO Mosica.

Jns Bono3abopoB, pacmosoXeHHbIX B GJAaronpHATHBIX THAPOre0JIo-
THYeCKHX H CAHHT2PHO-TEXHHYECKHX YCJOBHAX, B TOM 4HCJ]e -AJsi HAX0-
ASUIMXCS Ha TEPPHTOPHH 06BEKTa, HCKIIOYaloLlero BO3MOXKHOCTbL 3a-
IpA3HeHHsl NMOYBH H TOA3EMHBIX BOA, 'PAHHIY 3TOro Moscd HO COraa-
COBaHHIO C MeCTHbIMH OpraHaMHi CaHHTapHO-3MHAEeMHONOTHYECKOH
cayx6b MOXKHO NPHOGAH3HTH K BOJ03a60pYy Ha pacctosHhe 10 15 u
25 M coorsercTBeHHO. [IpH HCKYCCTBEHHOM NOMOJAHEHHH 3aMacoB MOA-
3eMHBIX BOJ TPaHHLA I[IePBOTO TOSiCA JOJIXKHA YCTAHABJMBATLCA HA
paccTOAHHKM He MeHee 50 M OT HHPHJABTPALHOHHHIX COODPYXKeHHH 3a-
KPHITOrO THNa (CKBaXXHHBI, IIaXTHHE KOJOAUM) H He MmeHee 100 M or
COOPYXeHHA OTKPHITOrO THMa (6acceliHbl, KaHaJbl H AP.).

HOnsi GeperoBbix (HHQHIBTPAUHOHHHIX) BOA03200POB  MNOJ3EMHBIX
BOJ B I'DaHHIBl PacCMaTPUBAEMOTO Mosica HeOOXOAHMO BKJIOYHMTL Tep-
PUTODHIO MeXJy B0OJ03a60pPOM H MOBEPXHOCTHBIM BOJOTOKOM, ecJH
paccrosiHie Mexay HHMu MeHee 150 m. Jna mojpycaoBbix Bomo3abo-
pos 3CO crenyer mpefiycMaTpHBaTh TaK Ke, KaK AJsi NOBEPXHOCTHHIX
HCTOYHHKOB BOJOCHAGKeHHS.

Bropo# nosic 3CO npeanasHaved A/ 3alUThl BOAOHOCHOTO rOpH-
30HT2 OJHOBPEMEHHO OT MHKDPOOHBIX H XHMHYECKHX 3arps3HeHuil, mo-
CKOJbKY OH PachmoJjiOXXeH BHYTPH TpeTbero mosca, Ha3HayeHHeM KOTO-
POTro SIBJSIETCSt 3aLUTa OT XHMHYECKHX 3arps3HeHHH.

OcHOBHBHIM MapaMeTPoOM, OMpeleNsiOIIHM paccTosiiie OT TPaHH-
sl Broporo mnosica 3CO po Bofo3abopa, sBAAETCH pacyeTHOE BpeMs
{y IpOJBHKEHHSI MHKDOOHOUTO 3arpsi3HeHHs C NOTOKOM NOJ3E€MHBIX BOJ
K BOfo3abopy. 310 BpeMsi JOJMKHO OHITh JOCTATOYHHIM [JI yTPaThl
NMaTOTeHHBIMH MHXPOOPraHH3MaMH KH3HeCMOCOOHOCTH H BHPYJeHTHO-
ctd (cnoco6HOCTH K HeGaarompHATHOMY BO3JeHCTBHIO HA OPraHu3M
yesoBeKa), T. e. Ausi 3PEeKTHBHOrO CaMOOYHIEHHS 3arPsi3HEHHBIX BOA
npy JBHKEHHH B BONOHOCHOM nJjacTe. [Ipu 3ToM aacop6uLHsi MHKPO-
OpPraHu3MoB, cmOCOGCTBYIOIAs CaMOOYHINEHHIO, KaK NMPaBHJO, HE yYH-
ThHiBaeTCA (B CBfI3H C MaJiOH H3yYEeHHOCTHIO HAPAMETPOB 3TOr0 mporec-
ca), uro NPUBOJMT K 32BHIILICHHIO pa3MepoB, T. e. 3alacy NpH Ompe-
JejeHuH rpadun nosca. Ecau mo coobpakeHusM X03SHCTBEHHOTO HC-
NoJAb30BaHHA 3eMesb HeoOXOAHMMO YMEHBIIHTL DPa3MepBl BTOpOro Mnos-
ca 3CO, TO MOXKHO yuyecTb H aAcOpOUHI0 MHKPOOPraHH3MOB, OJAHAKO
RAS 3TOTO TapaMeTpH aacopOuUHH AOMKHH OHTHL OIpeleseHb! 3Kcle-
PHMEHTAJbHO Ha NOPOJAX H B YCJOBHAX, COOTBETCTBYIOUIMX YYaCTKy
pacnoJioxeHus Bono3abopd.

T'pannna sroporo nosca 3CO onpenenasieTcss rHAPOAMHAMHYECKHMH
pacyeTaMd ¢ MOMOIIbI0 aHAJHTHYECKHX, rpa)OaHaSUTHUECKHX H YHC-
JEeHHBIX METOMOB pacyera, a TdKKe MOJIeJHDPOBAaHHS (HIAbTPAUUH.
IIpu 3TOM HCXOAAT H3 YCJAOBHH, 4TO eCJH 32 ee MPeAeJaMH yepe3 30-
HY aspanM¥ HJIH HeNoCPelCTBeHHO B BOJAOHOCHBIH TODHM3OHT MOCTYHAT
MUKDOGHBIe 3arpsA3HHTENH, TO OHH He JAOCTHTHYT Bodo3abopa. Peko-
MeHIaUu#d mo BHIOOPY pacyeTHoro BpeMeHH T, mpuBelqeHH B Taba. 6
C YyYeTOM HMHTEHCHBHOCTH NOCTYIJIEHHs 3arps3HeHHH B BOJOHOCHHIH
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Ta6anua b6

Pacuetnoe BpeMsi T (CyT) AJds 06OCHOBaHHsS rpaHHL BTOporo mosica 3CO
B NpelesiaX Pa3jHyHbIX KJIHMATHYECKHX PaRoHOB

Caxporeonorayeckne yCAOBHA I r II paftonn I u IV paftonx
I'pyHTOBHE BOAH 400/400 400,200
HanopHule 1 Ge3HaNmOpHHE MEXIACTOBHE 200,/200 200/100
BOAH

MpuMeganne B wHCAHTeNe npHBefleHB! MAAHHbIE ANA YCIOBHH HaAAYHA HENOCPeACT-
BEeHHOR CBsi3y € OTKDBITHIM BOJOEMOM, a 3HaMeHaTesle — JJs YCJAOBMA, KOrfla Takoft CBA3u HeT.

TOPH30HT H3 IIOBEPXHOCTHHIX BOJ OTKPHTHX BOJOEMOB H KJIHMaTHye-
ckoro (aktopa, BJHSIOILEro Ha BBIXKHBaeMOCTh MHKPOODPTaHH3MOB.

Tperuit nosic 3CO npesHasHadeH AJA 3aIUHTH NOA3EMHBIX BOJ OT
XMMHYeCKHX 3arpsisHeHuii. PacmosioxkeHue rpaHulBl 3TOrO Nofca Tak-
Xe OlpejesseTcs ¢ NOMOLILIO THAPOJAHHAMHYCCKHX DACYeTOB HCXOAA
M3 YCJOBHS, 4TO €CJH 3a NpejeslaMH 1Osica B BOJIOHOCHHH TODH3OHT
MOCTYNSAT XHMHUecKHe 3arpsA3HeHHs, TO OHH He NOCTHTHYT BOX032Go-
pa, MepeMellasch ¢ NOA3eMHHMH BOAaMH BHe 06JaCTH NHTaHHs BOJO-
3a6opa, HIH HNOCTHTHYT ero,Ho He paHee PacyeTHOro BpeMeHH Tx, mpu-
HHMaeMOro paBHHIM INPOEKTHOMY CPOKy 3KCIlyaTalMu Bojo3abopa
(256—50 aser). Ecan 3amacel nmoa3eMHHX Boj OOeCreyHBalT Heorpa-
HHYEHHBH CPOK 3KCIIyaTallud BOA03abGopa, TO TPeTHH MOsC A0JKeH
o6ecneynTh COOTBETCTBEHHO JJIHTe/]bHOE COXDaHeHHe KayeCTBa IHOJA-
3eMHBIX BOZ.

TIpu onpepeseHnn NOJNOXeHHS TPaHHL MOsica, KaK NPaBHJO, CUH-
Taercss, 4TO XHMHYecKHe BelileCTBa, KOTOPHe MOTYT IOCTYIHTb B BO-
JAOHOCHBIM MJacT, cTabHJAbHBL, T. e. He H3MeHSIOT CBOH COCTaB M KOH-
UEHTPAIHIO B pe3ynabTaTe (H3HKO-XHMHYECKOTO B3aHMOAEHCTBHS ~ C
MOA3EMHBIMH BOLAMH M IIOPOJaMH. DTa yCIOBHOCTh, Jalomas 3amac
B pacyeTax pa3mepos 3CO, sBigercs BHHYXKJeHHOH H3-32 HeHOCTa-
TOYHOH H3YyeHHOCTH HA3BaHHHX NPOLECCOB H COOTBETCTBYIOIIMX Na-
paMetpoB. IIpH Heo6XOAHMOCTH YMeHbIUeHHs pPasMepoB MOfACa yueT
TpascOpMaANHH XHMHYECKHX BellleCTB B BOJOHOCHOM TLOPH3OHTe [0-
TYyCTHM TOJBKO B CJy4dae, eCJH 3TH Npolecchl pe3ko BhpaxceHbl H HX
32KOHOMEPHOCTH JOCTATOYHO H3y4eHH B 3KCNIECPHMEHTaX.

I1pu BBICOKOH CTeNeHH eCTeCTBEHHO! 3alIMINEeHHOCTH BOAOHOCHOrO
TOPM30HTZ H B HEKOTODPHIX APYTHX CJAyd4asdX pasMepbl BTOPOTO H TpeTh-
ero nosicoB' 3CO MOryt GulTh yMeHbLIEHH HJH 3TH TOSica MOTYT OGHITH
o6 beIMHEHB! TIPH YCJAOBHK, YTO KaUeCTBO NMOA3EMHBEIX BOJA OT 3TOro He
yxyauwures. JlJas yMeHbieHHS] pa3MepoB W o0beAHHEHHS 3THX Nod-
cOB TpeGyeTcs COOTBETCTBYIOIlEe I'MIpOreosordueckoe o60cHOBaHHe H
NpH HeOoGXOAMMOCTH IPOEKTHPYIOTCH chelualipibe 3allMTHEE Mepo-
NPHSATHS.

Ecnu npu pacuere rpanun 3CO GeperoBoro (m{qmnmpaunomo-
ro) Bomo3abopa, HMelOLlero TeCHyI0 THIPaBJIHYECKYIO CBS3b C PeKoH
HJIH BOJOEMOM, OKa3hlBaeTcs, 4TO B npefieinl NIePBOTO HJIH BTOPOro H
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tpeTbero mosicoB 3CO BXOAHT yYyacTOK DeKH HJAH BOJAOEMA, TO H [JSF
peKkn (BoZoeMa) Heo6XOZMMO yCTaHaBAHBAaTb Bce TPu mosica 3CO,
pasMepel KOTODHIX ONpeNelsIOTCsi KaK IJsi MCTOYHHKa BOLOCHAOXKe-
Hu #3 noBepxnocTHHX BOA. 3CO mo peke HJIM BOAOEMY yCTaHaBJH-
BAIOTCA TaKXke B -CJyuyde, eCHH 3TH IOBEDXHOCTHblE BOAM HCHMOJb3Y-
10TC AAsS HCKYCCTBEHHOrO MNOTOJIHEHMS 3a7acoB NOA3eMHHIX BOJ.

B COOTBETCTBHH C TOJIOXEHHEM O 30HAX CAHHTAPHOH OXpaHbl
{24] rpanuum HosicoB ass ITOBEPXHOCTHBIX BOJOHCTOYHHKOB YCTaHaB-
JMBAIOTCS B HANDABJEHHSAX BBePX H BHH3  IIC TEYGHHIO, a TaKXe
B Tay6b Gepera (GOKOBHE) CJEAYIOLIHM o6pa30M Fpaﬂnua Tiepsoro
nosica AJs PeK H KaHnajioB BBePX H BHH3 IO TeYeHHIO, T. e. BAOJb BO-
AoToka (MK BOJOEMa), YCTaHABJIMBAETCH Ha PACCTOSHHH COOTBETCT-
BenHo He Menee 200 M u 100 M oT KpaHHHX CKBaxKHH GeperoBOro BO-
nosabopa.

Or pexu B ray6p Oepera, Ha KOTOPOM HAaXOAWTCH BQro3abop, rpa-
nuna nepsoro nosca 3CO NPOXOAHT HA ‘paccTosifuu He MeHee 100 M
OT ype3a BOAb TPH JeTHe-OCeHHeldl Mexenw. -Ilo npomsono.nomﬂomy
6epery NpH IUMPHHE PeKH WM KaHaja Menee -100 M B mepBbi Tosc
BKJIOYAeTCs BCS aKBATODHS H nonoca cylus WHPHHOH 50 M OT ype3a
BOJABl NDH JeTHe-OCEeHHeH, MexeHH, a IpH WIHPHHE PEKH HJIH KaHaja
Gonee 100 M — mojoca aKBaTOPHM . 1UMPHHOH He MeHee 100 M. s
BOAOXPAHU/IMIL H 03ep FPaHHNa IOSiCa yCTaHABAHBAeTCsd MO aKBaToO-
pPHH BO BCex HampaBNeHHAX IIUDHHON He MeHee 100 M

[panuus Broporo mosica 3CO BBepX IO TeYRHHIO BAOJDb TIPOTOYHO-
o BOAOTOKZ M ero GOKOBbIX MPHTOKOB ONMpeNelsiOTCS C y4eTOM Bpe-
MeHM JBHXKeHUs BOAHI A0 BON03360Da, HEOGXOMMMOTO 15 ee MHKPOG-
HOro CaMOOYMIIEHHS, YTO, B CBOIO ouepelb, 3aBHCHT OT CKOPOCTH Te-
4eHHs H Knumamqecknx ycnoBu#. ‘CKOpPOCTb. TeueHHss NPHHHMAeTcs
yCpelHeHHOH TIO WIHPHHE H JJIMHe BONOTOKA. Bpewms IPO/JBHKeHHs
BOIHL OT TPAHHUH BTOPOTO MOsICa [0 Bon03a6opa P PAaCXOAe BOAH
B NPOTOYHOM “BOAOTOKe, COOTBeTCTBYIoMleM 95%-HOH oGecmeyeHHOCTH,
Z07KHO OBLITh He MeHee 5 cyr ana kamMmaTuueckux paiionos 1A, B, B,
I u 1IA u ne mence 3 cyr aas LI, 1IB, B u T, a Takxe RIS, III u IV.
BHH3 TO TeyeHHIO TPaHMId BTODOr0 HOsiCa NOJIKHA ~HAXOJAHThCH Ha
paccrosiiui He MeHee 250 M ot Bonosaﬁopa Ilpu noanope uiu BiMsA-
HHH OGPATHBIX BETPOBBIX TedeHHH 370 PAaCCTOSIHHE JOKHO 6LITb YTOY-
HEHO B 3aBHCHMOCTH OT THIPOJIOTHUECKHX H MeTEOPOJIOTHYECKHX yCJIO-
Buit. Ha ‘cymoxofnbix pékax M KanaJax B TPaHHUbl IMOACA BXONHT
AKBATOPHS, IPHJEraiowas K BO03260py B mpejenax (bapBaTepa

Ha menmpoTounnix BOAOeMax rpamuua BToporo mosca 3CO mo ak-
BAaTOPHH JOJXHa GHTb yJajeHa BO BCe CTOPOHH OT BOZ03abopa Ha
3 KM _NIpH KOJMYeCTBe BETPOB B CTOPOHY BONo3aGopa 10 10% mim Ha
5 KM NpH KOJHMYeCTBe BETPOB B CTOPOHY Boxo3abopa Gojee 10%.

Boxosbie rpanuns Broporo mosica 3CO BOAOTOKOB M BOLOEMOB,
BKJIOYas NPUTOKH, ONpe/esioTcs WHPHHOH GeperoBoii MOJOChHI, KOTO-
pasi npu OTCYeTe OT ype3a BOABI B TMEPHON JeTHE-OCEHHEH MeXeHH
AONKHA COCTaB/iATh He MeHee 500 M TIPH PaBHHHHOM peJbe MeCTHO-
¢tH 1 7501000 M npu ropucroM (AJs MOJOTOrO M KPYyTOrO CKJIOHOB
COOTBETCTBEHHO).
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Ipanuns Tpervero mosica 3CO BBepX H BHH3 MO TEUEHHIO COBNa-
JAI0T .C TPAHHLAMH BTOPOro Tosica, a GOKOBble TP aHHIB ~—C JHHHeR
BOOpA3fena B mpefenax 3—5 KM, BRJIOYAs NPHTOKH PekH.

Ecau ToJ0XKeHHe TPAHHUL BTOPOro M TpeTbero mosicos 3CO Ha Ge-
perax B pafioHe BoZ03a60pa TOA3EMHBIX BOJ, YCTaHOBJGHHOE NO MpH-
BeJleHHbIM BBIIlle YK23aHHAM KaK AJS TOBEPXHOCTHHIX HCTOYHHKOB BO-
nocHaGxeHHus, He COBNajaeT C TMOJOKeHHEM, ONpele/eHHBIM N0 THA-
pOIMHAMMYECKHM pacueTaM (CM. IVL 10), TO c/ieflyeT BHGPaTh MOJO-
JKeHue, IPH KOTOPOM TPaHHIB yJajieHbl OT Bojo3abopa Ha Gombilee
paccTosHHE.

PekoMenpamuu o pasmepax 3CO u MeponpusiTHsX B 3TOH 30HE
B0/103260pa TOA3EMHBIX BOJ NAIOTCH _THAPOTeOJOrHIeCKOH opraHu3a-
nyell Mo pe3yibpTaTaM pa3BellKM H ONEHKM 3KCIIyaTaLHOHHBIX 3ana-
coB moasemunix Boi. IIpoekr 3CO paspabaThiBaeTcss OLHOBPEMEHHO
C coCTaBjieHHeM IIPOeKTa X03sHCTBEHHO-TIHThEBOTO BOJOCHAGXKeHHS H
BXO#HT B ero coctaB. 3CO NPOEKTHPYIOT C HCNOJbL30OBAHHEM MaTepHa-
JIOB THAPOre0JOrHYeCKHK, THAPOJOTHUECKHX, CaHHTapHbIX H3BICKAaHHA
u B cootBeTcTBHH ¢ «IJos0KeHHeM 0 MOpsiiKe NPOCKTHPOBAHHUSI H SKC-
nJIyaTauud 30H CaHHTapHOH OXPaHH HCTOUHHKOB BOAOCHAOXKeHHA H
BOJOMPOBOJIOB  XO3SIHCTBEHHO-IHTHEBOTO  BOAOCHAGKEHHA>, yTBEPXK-
JeHHHM ['JaBHBIM rocynapCTBeHbeM‘ canuTapHuM . Bpauom ~CCCP
18 neka6ps 1982 r. [is nedicTByomux BOAOS&ﬁOpOB He - HMeoIHX
ycranosiennolt 3CO, npoekt 3CO paspabaThBaeTCsi CHelHaubHO.

Mpoekt -3CO u TJjaH CAHHTAPHHX H - 3aLIHTHHIX MePONpHATHHA
JOJIKHB 6BITh COTJacOBAHH € HCIOAKOMOM MecTHOro CoBeta HapoA-
HBIX JeNyTaTOB, C OPraHaMi CaHHTAPHO-IMHAEMHOJOTHUECKOH CAyXK-
Obl, TIO DPeryJUPOBAHHIO HCIO0Jb30BaHHA H OXPaHH BOA, KOMMYyHaJbHO-
ro Xxo3sHcTBa, CHCTeMb MuHHCTePCTBA TeONOPHH, a TakKXe € APyrH-
MH 3aMHTEPeCOBAHHHIMH MHHHCTEDCTBAMH M BeJlOMCTBAMHM H yTBEPX-
JeHBI B IOPALKe, NPeIyCMOTPeHHOM TOJOKEHHeM O 30HaX CaHHTapHOMN
oxpausl [24].

BOJXIOOXPAHHBIE MEPONPHATHA HA TEPPHTOPHH 30H
CAHHUTAPHOR OXPAHbBI BOJO3ABOPOB

CannTapHO-0340POBUTe/bHble M 3aIHTHEE MePONPHATHS, LeJbIO
KOTOPHX ABJIAETCA YCTPaHeHHe H NpPeJyNpex/eHHe BO3MOXHOCTH 3a-
rpsi3HeHus NON3eMHbIX BOJ, MJA2HHPYIOTCA OTAEIBHO IJA KaXJIOro Mo-
aca 3CO. Tipu sToM crenyer yUHTHBaTh Ha3HayeHUe KaXKIOro H3 HHUX,
a Takxke cTeleHb eCTECTBEHHOH 3alMIIEHHOCTH BOJOHOCHOTO ro’pn-
30HTa OT “3arpsi3HeHHs ¢ NOBePXHOCTH. MeponpusaTust no obecneye-
HHIO YCTaHOBJAEHHOTO peXuMa Ha Tepputopuu noscos 3CO a0mxHH
NPOBOAHTBHCS B : TeueHHe BCero IleDHOJa - IKCMyaTauud Boxozabopa,
a eJMHOBDeMeHHEIe. Mepu (HanpuMep, - CHOC - HEKOTOPHIX . CTPoeHHH,
yCTPOMCTBO Orpafsl ¥ JP.) OCYLIECTBJASIOTCH -A0 CTPOHTENLCTBA BOJO-
3a6opa.

MoxH0 BbllequTb Clle/lylollie BOAOOXPAHHBIE - MepONPUsTHS, TIPO-
BofuMbie B 3CO: o6mue nojnexaliiiie BHNOJHEHHIO BO BCex TpeX IO-
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ficax; JONMOJIHHTeJbHBlE, TOALKO N0 NMEePBOMY H BTOPOMY HOSCaM H AO-
TNOJIHUTeJIbHBIE, TOJAbKO 10 NEePBOMY MOSCY.

K of6muM MeponpusiTHiM oTHOCSTCS: 1) BHIABAEHHe H JIHKBH/a-
musi (HJAH BOCCTaHOBJeHHe) Bcex Ge3leHCTBYIOUIHX, CTapbiX, AedeKT-
HBIX HJIM HelPaBHJBHO 3KCIIYaTHPYeMbIX CKBaKHH, NpPeACTaBJSIOMHX
ONdCHOCTb B OTHOLIEHHH BO3MOXKHOCTH 3arpsi3HeHHsi BOLOHOCHOTO TrO-
pH30HTa; 2) peryanpoBaHHe OypeHHs HOBBIX CKBaXKHH H Jlo6oro Ho-
BOTO CTPOHTENbCTBa NP 06S3aTENbHOM COIJIACOBAHHH C MECTHHIMH
opraHaMH CaHHTAPHO-3MHAEMHOJOTHUCCKOH CJAYXKOBI, TeoJOrHYecKoro
KOHTDOJISi H MO PeryJHpPOBaHHIO HCNONb30BAHHUA M OXpPaHe BOA; 3) 3a-
IpellleH”e 3aKayKH O0TPaGOTAHHBIX BOJ B M0J3eMHble TODH3OHTH, MOJA-
3eMHOr0 CKJaJHPOBAaHHs TBEPABIX OTXOJLO0B*M pa3pabOTKH HeJAp 3eM-
JIH, KOTOpPash MOXKeT NPHBECTH K 3arpsisHeHHI0 BOJOHOCHOTO TOPH30H-
Ta; 4) cBoeBpeMeHHOe BBHINOJHEHHe HeOOXOAHMBIX MEPONPHATHH MO
CaHHMTAapHOH O0XpaHe MOBEPXHOCTHBIX BOJOTOKOB H BOJ0EMOB, HMelO-
IIHX HeNmocpeACTBEHHYIO THAPABJAHYECKYIO CBA3b C HCIOJb3YEeMbIM BO-
LOHOCHBIM TODH30HTOM; 5) 3anpeuieHde pasMellleHHs HAakKomHtejed
IPOMBIIIJIEHHBIX CTOKOB, IIJIaMOXPAHUJHILN, CKAaJ0B TopiOYye-cMasoy-
HBIX MAaTepHaJoB, FJ0XHMHKATOB H MMHepaJbHHX yAOOpeHHH, a Tak-
JKe APYrux OGBbeKTOB, NPeACTaBJAAIOUNX ONaCHOCTh XMMHYECKOro 3a-
IPsi3HeHHs NOA3eMHBIX BoJ. K HuM ClellyeT OTHeCTH KDYNHHIE XHBOT-
HOBOJUYeCKHe OGDBEeKTH H NTHUe(paGDHKH, SBJSIOUIHECS HCTOUYHHKAMH
CTOHKOr0 HHTPaTHOTO 3arps3HeHHs. PasMellleHHe TaKHX 00BEKTOB HO-
nyckaeTcsa B npefenax Tperbero mnosica 3CO TOAbKO NPH MCIOJIb30-
BAHHH 3aIlHILEHHBIX NOA3eMHBIX BOJ, a TAKXe NPH YCJOBHH NpoBeje-
HHSI CNelHaNbHBIX MepPONpHSTHA [0 3alliTe BOJOHOCHOTO TOPH30HTA
OT 3arps3HeHyss H MO COIJIACOBAHHMIO C NMePeyHCJCHHHIMH BHIle opra-
HH32UUSIMH CAHUTAPHOTO, T€0JIOTHYECKOTO H BOJHOTO KOHTPOJS.

Ha rteppuropun TpeThbero nosica yCTaHaBJHBAETCs CTPOTHH CaHH-
TapHbIH H4730p 332 HCNOJb30BAHHEM MeCTHUHJ0B H OHOJOTHUECKHX
cpefctB GopbOHl ¢ BpeAHTeNIMH H 00Je3HAMH pacTeHHH, He HOIyCka-
eTcs TaKKe NPHMeHeHHe BBICOKOTOKCHYHBIX, CTOHKHX B MNOYBE H Ky-
MYJISITHBHEIX BELIECTB.

Bo BTOopOoM H TpeTheM NOfACAX, KpoMe MepONpHATHH, obuux Ans
BCEX NOSICOB H NEPeuHCJAeHHHX Bbille, HeOOXOAHMO NDPOBOJHTL CJe-
Ayloliye AONOJHHTENAbHEIE MEPOIPHATHA:

1) sanpeinaercs pasmellleHHe KnaJ6Hill, CKOTOMOTHJAbHHKOB, NoJeh
acCeHH3auuu H (GUABTPALMH, 3eMJefesJbueCKHX NoJleH OpolleHHs, CO-
Opy:KeHHA .nmoA3eMHOA ¢UALTPALMH, HABO30XPAHMJHIL, CHJIOCHHX
TpaHille#l, )KHBOTHOBOAUECKUX M NTHUEBOAYECKHX NpeAlIpHATHH, 2 Tak-
JKe JPYTHX - CeJbCKOX035iHCTBeHHBIX 00BeKTOB, 0O0YCJIOBAHBAIOUHX
OIMaCHOCTb MHKDPOGHOro 3arpsA3HeHMd MOA3eMHBIX BOJ; 3anpeilanTcs
TaKXKe NpDHMeHeHHe YAoOpeHUH H SAJOXHMHKAaTOB H NPOMHINJeHHas
pyb6ka neca; 2) caHuTapHOe 6aarOoyCTpPOHCTBO TEDPHTODHH HaceJeH-
HBIX MYHKTOB ¥ ADPYrux o0beKTOB (CcO3JaHHe KaHaJH3aNHOHHOH CeTH,
YCTPOHCTBO BOLOHEeNPOHHIAEMbIX BEITPeGOB # AD.).

[To nepsoMy mosicy 3CO n0MONHUTENBHO K NEPEUYHCACHHBIM Mepo-
NPUSITHSIM TPelyCMaTpHBAIOTCs chaelyomHe: 1) TeppuTopHs nosdca
HOJXKHA ObITh CIJTIAHHPOBaHa HJsT OTBOJA2 IOBEeDXHOCTHOIO CTOKa 3a
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ee npeleanl, o3e/eHeHa, OropoxeHa H obecmeyeHa NOCTOSIHHOH oxpa-
HOH; 2) 3ampeiaroTcs Bce BHILl CTPOHTENbCTBA, He HMEIOIIHE HEeno-
CPeICTBEHHOTO OTHOILIEHHS ‘K 3KCIAyaTalMH, DeKOHCTPYKUHH M pac-
LIHPeHHIO BOA03a60pa H BOAONPOBOAHBIX COOPYXEHHH, B TOM 4HCJE
KHJIBIX H XO3AHCTBEHHBIX 31aHHH, MpoKJaika TpyGONpPOBOAOB pasaHu-
HOTO Ha3HAUeHHs, NPoXHBaHHe Jiofell (B TOM uHcaAe paboTalOUIMX HA
BOJAONPOBOJE), a TakkKe NPHMeHeHHEe SIJOXHMHKAaTOB M yJHoGpeHHH;
3) 342HHUS DOJKHB OBITh KAHAJH30BAHH C OTBEeJASHHEM CTOYHBIX BOJ
B CHCTEMY KAHAJAM3aUHH HJH HA MeCTHHe OUYHCTHBIE COOPyKeHHs,
pacrnosoXKeHHbBE 32 NpejedaMH NEPBOTO MOSICA C yYeTOM CAHHTAPHOTO
pexuMa Ha rteppuTopuu BTOporo mosica 3CO. B  HCKIIOUHTENbHBIX
cayuasx, IPH OTCYTCTBHH KAHAJIH32UWH, yCTPAHBAIOTCA BOJAOHENpO-
HHIaeMble TPHEMHHKH AJd GHITOBHX OTXOJOB H HEUHCTOT; 4) mnpeny-
CMaTpHBAETCsi CTPOTOe BHINMOJHEHHe CaHHTADHO-TeXHHYECKHX Tpebo-
BAaHHH K KOHCTDYKHHH BOJA03a6GOpPHBIX H HabMoIaTe/bHHX CKBaXKHH;
5) Bopo32BopHbIe CKBAXKMHH AOJUKHH OHTb 0GOPYAOBAaHBI anmapary-
POA JJ1s CHCTeMaTHUECKOr0 KOHTPOJSA COOTBETCTBUA (PAKTHYECKOTO
Ae6HTa NPH SKCIIyaTalMH NPOM3BOAHTENLHOCTH, NPefyCMOTPeHHOM
TPH NPOEKTHPOBaHMH BOA03a6opa M obocHoBauuH rpanuy 3CO.

CocTaB ykasaHHBIX BbIKe OCHOBHBIX H JONOJHHTEJNbHBIX CaHHTap-
HO-O3JI0POBHTEJNbHLIX H 3ALIUTHBIX MeponpHusaTHil Ha TeppHTopuu 3CO
pH COOTBETCTBYIOLIEM OGOCHOBAHHH MOXeT ObITh YTOUHEH M paclIMpeH
TPHMEHHTENIBHO K KOHKDETHbIM THAPOreoJIOrHYeCKHM YCJIOBHAM C yue-
TOM COBPEMeHHOTO M MePCHeKTHBHOTO HapOAHOXO3sHCTBEHHOTO HC-
1101b30BaHKsA TeppHuTOpuH B pailione 3CO.

Ha pexax u Bojoemax, Bxoasuux B 3CO B0103a60p0OB NnOA3EMHEIX
BOJ, mpeAyCMaTpHBAIOTCA CJeAylOUIHe BOAOOXPAHHble MepPONPHUSTHS.
ITo mepsomy mosicy 3CO:1) akBaTopusa JOMXKHA OrpaxaaThcs 06a-
KeHaMH (6ysMM) H IDYTHMH NpeIynpeJHTeJbHbIMH 3HAKaMH; 2) 3a-
npeulaeTcss CNycx JIOOLIX CTOYHBIX BOJ, @ Takke KyHaHue, CTHPKa
GeJsibst, BOAOMOH CKOTa H APYTHe BHAB BOJONOJb30B2HHHA, OKAa3bIBAIO-
e BJHMAHHEe HA KayecTBO BOAH. Ilo BTOPOMY H TpeThbeMy mosicaM:
1) sampeuaercss oTBefileHHe B PeKH H BOJOeMH CTOYHBIX BOJ, He OTBe-
YaOUHUX TPeOOBAHHAM NPAaBHJA OXPAHB NOBEPXHOCTHBIX BOAOEMOB OT
3arps3HeHUsl CTOYHBIMH BOAAMH; 2) BHSBAAIOTCH 0OGBEKTH, 3arpss-
HSIOLHe - BOJIOEM,  C COCTaBJEeHHEM TIJAHOB OCYUIECTBJAEHHsS - BOJO-
OXPAaHHBIX MepONPHATHH H onpefesleHHEM. CPOKOB - HX BHITIOJHEeHHH;
3) perynupyeTca H OTpaHMYHBAEeTCH OTBeJeHHe TEPPHTOPHH IJS HO-
BOI'O CTPOMTEJNBCTBA KHJBIX, NMPOMBILIEHHBIX H CeJBCKOXO3HCTBEH-
HBIX 0OBEKTOB, CO3JaHHe H SKCMJIyaTalluss KOTOPHIX CBA3AHB C MOBH-
IIeHHeM CTelleHH ONAaCHOCTH 3arpsi3HeHHs CTOMHBIMH BOJAaMH HOBepX-
HOCTHBIX BOZ.

Ilo Bropomy mosicy 3CO, KpoMe yXa3aHHBIX MepONpPHATHII, Ipeay-
CMaTpuBaeTCsl TaKXe CJeJylolllee:

1) sanpemaercst pacnoJoxeHHe 06DBEKTOB, OOYCJOBAMBAONMIMX
OMaCHOCTb XHMHUeCKOro (HAKOIMTeNH NPOMHIUIJIECHHBIX CTOKOB, MHija-
MOXPaHHJHIIA, CKJaJH TOPIOYe-CMa30YHHIX MATepPHaJ0B, AHOXHMUKA-
TOB H MHHepaJbHHX yno0peHuit H Ap.) ¥ MHKpPoOHOro (Mosst acceHH-
3aUM¥ B QUIbTPALHH, 3eMJeleNbUeCKHe NoJs OPOILeHHs, Kjaaabuuia,
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CKOTOMOTH/IbHMKH, HaBO30XDaHWJIHILA, XHBOTHOBOJAYECKHE M IITHUE-
BOJYECKHE NPEANPUATHS M AP.) 3arpA3HeHHH IOJA3EMHBIX BOJ, NpH-
MeHeHHe yAOGpeHUH M SNOXMMHMKAaTOB, NPOMbIILIeHHAs pyOka. Jeca,
RoGbiya H3_BOJOeMa IeCKa H MNpOBejeHHe uﬂoymyémenbﬂux pab6or,
co3jlaHue .MacTOUN] B TpUOPexHO mojoce WHPHHOHR He MeHee 300 M;
2) canutapHoe 6J1aroycTPOHCTBO TePPHTOPHH HaceJeHHBIX HyHKTOB i
APYrHX 06BeKToB (CO3JaHHE KAHAJIH3aIH HHOH CHCTEeMBHI, yCTpOHCTBO
BOJIOHEHpOHHILaeMbIX Bblrpeﬁos) 3) BHIIONHEHHE MEPONpPHATHH HO
NpefyNpexKAeHHIO 3arpsA3HeHHH, BHOCHMBIX BOAHBIM TPAHCTOPTOM;
4) ofecneynBaeTcs CHelHAJbHLIA PEXHM HCNOJb30OBAHHS IOBEPXHOCT-
HHX BOJA JUI KyNaHHs, TYDH3Ma, BOAHOTO CIOPTa, pHIGHOH JOBIH
T L

M3 usnoxeHHOro Bbllle BHAHO, YTO B HEKOTOPHIX NPHPOJAHBLIX M XO-
3HCTBEHHHX ycaoBHsiX A cosganus 3CO B0403a60OPOB MOA3EMHBEIX
BOA M IIPOBeJeHHS COOTBETCTBYIOIIMX BOJOOXDAaHHBIX MeponpusThit
MOryT NOTpe6OoBaThCs 3HAYUTENbHBIE quchosme 3aTPaTH, YTO JOJIK-
HO GHITb ONpeJeNeHO M YYTeHO NPOEKTHOH OpraHusauueil mpu. paspa-
-60TKe TeXHHKO-3KOHOMUYecKoro o6oCHoBaHHsA BhIGOpa MOA3eMHBIX BOJA
B KauecTBe MCTOYHHKA BOJOCHAOXKEHHS.

Ilpu BoisicHeHWH 5(¢EKTHBHOCTH BOJOOXDAHHBIX MEDONpPHSATHA B
3CO Henb3s OrpaHHYUBATLCH HaOMIOJEHHAMH 32 COCTaBOM BOAH
TOMBKO B BO03a6OPHBIX CKBaXXMHaX; HeOB6X0AHM, 0COGEHHO A KpyH-
HEIX -B0J03260POB IOJ3E€MHEIX BOJ, FHAPOTe0JIOrHYECKHH KOHTPOJL Ha
Bcedl mmomann 3CO, 4To NMO3BONMT CBOEBPEMEHHO . NMPHHSTH [OMOJ-
HUTEJIbHBE MEePbl AJs1 COXPaHEHHS KadeCTBa BOAH B BOJ03aGope.

Bonpoce MeTomHKH THPOTEONIOTHYECKHX HCCNeNOBAHHA B CBASH
C KOHTDOJIEM 33 OXPaHOH MOA3eMHHIX BOJ pPacCMOTPeHsl B paborax
[3, 7, 10, 15, 18, 22]. Cneayer OTMETHTb, YTO THAPOreONOrHYECKHe
Haﬁmoneﬂm HYXHB H 32 npezle.naMH 3CO TaK KaK pacyeTHble pas-
Meput 3CO sBAAOTCS B H3BeCTHOH Mepe HpHﬁJ’[H}KeHHbIMPI Hocaen-
Hee OOGCTOSATENHCTBO CBA33aHO C HEOOXOJAHMOCTBbIO CXeMaTH3allMM NpPH-
POAHEBIX _ycuosuit mpu pacueTax M C HCIOJb30BaHHEM . yCPEeAHEHHBIX
3HAYeHUH THAPOreOJOTHYECKHX NapaMeTpoB, OUEHOK HHTEHCHBHOCTH
MCTOYHHKA 3arpsisHeHHsl, KOJHYeCTBAa H COCTaBa 3arpsA3HeHHMH u T. I.
Xortst, ¢ ofHON CTOPOHBI, npH pacyerax rpanuy’3CO ¢usHKO-XHMHAYe-
CKHe TpanchopMauHi BeuleCTB B NOA3EMHBIX Bojax OGHUHO He yui-
THIBAIOTC M 3TO NPHBOAMT K 3aBullieHHio pasmepoB 3CO, c apyrofi
CTODOHEI, NPH H3BICKAHHAX MOTYT GbITb He BHISABJEHBl B BOAOHOCHOM
TOPH30HTE OTAENLHBIE CJIOM M MPOMJACTKH C BHICOKHMH MOKa3aTeasiMH
GuAbTPaNHOHHBIX CBOMCTB, UTO HE HCKJIIOUaeT BO3MOXKHOCTE MOATSATH-
BaHMsl K BOL03abOpy BOAB H3 YYaCTKOB BOJOHOCHOTO TOPH30HTA, Ha-
XonAuuXCs 3a npenenamu pacuernmx rpanun 3CO. Ilostomy B paii-
OHaX KPYNHBIX B0J03a6OPOB CyIeCTBOBaHHe HCTOYHHKOB 3arpsi3HeHus
NOJA3eMHBIX BOJ HeJIOTYCTHMO H 3a Npe/lelaMH TPEThero nosca 3CO,
no Kpaiineii mepe Ha paccrosnuu 0,5—1 KM NpH NecuaHblx M necya-
HO-TPABEJHCTHX NOPOAAX H 2—4 KM HpH TPemHHOBATHIX M -3aKap-
CTOBAHHBIX TOpOJIax. B cBa3u ¢ 3THM 3[ech CaelyeT yCHJIHTb THAPO-
TeOJIOTHYECKHH KOHTPOJIb M NPH HEOOXOAMMOCTH JIHKBHIHDPOBaTb HC-
TOYHHKH 3arpsi3Henusi, Haxopsmiuecs B6ausn 3CO.
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Tlpu NpOBEACHUH UeJieHaNpaBNeHHOrO I'HAPOreoJorHyecKoro 'KOHT-
poast B paiione 3CO Goubllioe 3HaueHHWe MMeeT BHGOD TO4UeK pa3Me-
LieHUs Ha6iofaTelbHBIX CKBaXHH. IIpH 9ToM ClieayeT PyKOBOACTBO-
BATbCS T'MJPOAHHAMUYECKOH OGCTaHOBKOH Ha TePPUTOPHH MeXIy HC-
TOUHHKOM 3arpsisHeHHst H B0oJ03a6OPOM H yuHTHIBaTh CKOPOCTH H
HanpaBJieHHs JBHXKEHUS TIOJA3€MHBIX BOJl, H3MEHHBIUMeCS, N0 CpaBHe-
HHIO C €CTeCTBEHHBIMH YCJOBHSMH, NOJA BJIUSHHEM 0T60pa BOABI BOAO-
3a60paMu ¥ JApeHa)kaMmu, a TakxKe M HHOHJABTPAUMH BOAH B BOJO-
HOCHBIH TODH3OHT M3 HaKONHTeJell CTOYHBIX BOJ, HCKyCCTBEHHHIX IIpY-
JOB H APYTHX FHAPOAMHAMHYECKH AKTHBHBIX 0GBEKTOB.

HanpaBnieHusi OBHXKeHHSI TIOA3EMHBIX BOJ ONpeAeJslOT Io JOCTa-
TOYHO JeTaJibHON KapTe THADOH3OrHIC, KeJaTeJbHO TakKxke C [o-
MOLIbI0 aHAJHTHYECKHX pacyeTOB HJM MOJENHPOBAHHS TOCTPOHTH
THPOAMHAaMHUUECKYIO CeTKY (HABTPaIHH.

PH CO3/aHHH DPEeXHMHOH CeTH HalbJIOAaTeJIbHBIX CKBaXKHH JOJIK-
Ha YUYHUTHIBATBCA BO3MOXKHOCTH BePTHKaJAbHOH HEOMHODOJHOCTH H
CTpaTquKauHH XHMHYECKOTro COCTaBa IMO/J3€MHEIX BOJ, YTO HepeaKo
BCTPeuaeTCsd HAa Y4acTKaX PacnpocypaHeHus MHHepaJH30BAHHBIX BOJ,
001ajalollMX NOBBIIEHHOH MJOTHOCTBIO, a TaK¥Ke NPH 3arpsa3HeHHUH
NoA3eMHBIX BOJ yIJIeBoAOpPOJaMH H HedTelPOJAYKTaMH, YTO BHI3BIBAET
CHHXKeHHe NJIOTHOCTH MOA3eMHBIX BOA. B aTux ciyuasix 3arpssHenus
COOTBETCTBEHHO KOHIEHTPUPYIOTCS B HHXKHell M .BepXHeil yacTaX BO-
JIOHOCHOT'O TropH30HTa. PekoMeHJyeTcs NMpOBOAMTH ONPoGOBaHHe MOA-
3eMHBIX BOJ NOWHTEpPBaJbHO MO rAyOHHe BOJOHOCHOrO TOPH3OHTA.
Has atoro MoryT GBITb HpHMeHeHH pasHooGpasHble NMPUCHOCOGAEHHUS,
HanpuaMep Npo6OOTGOPHMK C UeTHPbMS HaAYBHHIMH NaKepaMmH, pas-
AeNSIOIMMHE CKBAXXMHY Ha TDPH 30HB, HPHYEM OTKayKa OCYyUIeCTBJfA-
eTCAd M3 BCeX TPeX 30H, a 0T60p MPOOH — TOJBKO M3 CPefiHelt 30HBHL

H3pecTHbl HabaiojaTelbHble CKBaXKHHbBI, B KOTOPBIX B 0GCagHyIO
TpyOy Bpe3aHBl Ha Das3HBIX IJiy6HHAaX HeCKOJABKO -TIbe30MeTpOB, NPH
3TOM H30JSLHST OTAENbHBIX ONPOoOYyeMBIX- 30H OCYILIeCTBJASETCS B 3a-
TPyGHOM NpPOCTPaHCTBe CKBaKHHBI. HeCKOJbKO NMbe3oMeTpPOB B 0JHOH
CKBaXKWHe MOryT ObiTh ONyIleHBl HAa Pa3Hyio TJyOHHY, a HHTepBaJbl
ONpoGOBaHUA pa3fiesieHbl B CKBaXKHHE yyacTKaMmu ueMesrtanuu. K. da-
Bapcu B 1983 r. mpeasoxua cnoco6 NMouHTePBaJIbHOTO or6opa 1po6
BOJbI M3 CKBaXXHHBI NPH HOMOLIH aByxxamepHoro y()TpOPICTBa KOTO-
poe JAOJIKHO OBITh ycraﬂomeno ‘B CpeliHe#l yaCTH NeCYaHOW 3aCHINKH
BBICOTOIO 2 M, OXBaTHIBAIOIleHl WHTEPBaJ MCCAefAoBaHuA. Berme 3a-
CHIMKH yCTPAaHBAETCS TIHHSHASA npo6ka. Ilog3emHas Boja mocTymaer
yepes CerTyaThifi QHALTP, YCTAHOBJEHHHA B OJHOH W3 KaMep, M yepe3
K1anaH NPOXOAHT BO BTOPYIO KaMepy, OTKyAa MoxeT OHITH BbljaBJe-
Ha TNHeBMaTHYECKHM CNocoGoM Ha moBepxHocTb. Takux yCTpoHcTB
B CKBaXHHE MOKeT ObiTb HECKOJbKO.

MeTtox oT6opa npo6 Asst onpejefieHUs B TMOA3EMHBIX BOJAaX MaJnlX
KOHIEHTPalHit OpraHHYeCKUX -BelwecTs paspaborau” k. ITaHKoBOM B
1983 r. yCTpOhCTBO Aast oT60pa npo§ BoAbl, ofiycKaeMoe ‘B Halbuaona-
TEJAbHYIO CKBaXKMHy Ha TPyOKe, COCTOMT H3 HeGONbIIOrO UHJAMHApHUE-
CKOr0 MaTpoHa C COPOUPYIOLIHM MaTepHaNOM, [Tatpou coepunen ¢ Ha-
COCOM; JIBH:KeHHe TOPUIHA B HAacoCe Co3/deTCsd NPH MOMOIIM BaKyyMa.
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ITpu 310M BOJA NPOXOAHT yYepe3 MATPOH ¢ copGeHTOM. 3ateM HaTPOE
OTAeNfieTCsl OT HAcoca M NOJHMMAeTC§ Ha IOBEepXHOCTh. B maboparo-
PHH M3 HEro yAaJsiioT H3JMuIIeK BOJAbI, IPOBOAAT TePMajbHYyIO Jecopl-
{0 NaTPOHA 4Yepe3 CHAHKATHYIO KanuAAAPHYIO TPyOKy H ompejens-
JOT OpraHHYeCKHe BellleCTBA MeTOJOM ra3oBoil xpoMarorpacgun. STHM
MeTOJOM B MOA3EMHBIX BOJaX Gblix ONpefeseHbl TPHXIAOP3TAH, XJOP-
Oenson, mapa-guxjop6eH30st B CpPeAHHX KOHUEHTpauuax oT 14 xo
0,88 mkr/am3.

HaGaoneuusa 3a XHMHYeCKHM COCTAaBOM MOA3EMHHIX BOJ M IOJIO-
XKEeHHEM ypOBHﬂ BOJbI C.HS,-’LYET NPOBOAHTH HE TOJBKO B sxcn‘nyampye~
MOM BOJOHOCHOM T'ODH30HTE, HO M B Bhlllle- H HHXKEJEXAIKUX BOJO-
HOCHBIX T'ODH30HTAX, €CJIH B ITOCJAEAHHX HMEIOTCS HWJIH MOTYT NOSBHUTH-
csl HeKOHJIHIHOHHBIE TO cOCcTaBy BOAH # B npeaenax 3CO Bo3moxKeH
HePeTOK 3THX BOJ B 3KCIVIYATHPYEMBIH TOPH3OHT.

OCHOBbLI METOXUKH PACYETA 30H CAHUTAPHOH OXPAHbI

Bonpochl u3yuyenus CTPyKTypH (UILTPANMOHHOTO IOTOKA K BOJO-
3a60py, OLUEHKH BPeMeHH [BHXKEHMS H KOHLEHTPAlLHy 3arpsi3HEHHil B
BOMOHOCHHIX FODH30HTaX, B CBSI3H C IPOrHO30M KayecTBa NOA3EMHBIX
Boa u o6ocHoBanneM 3CO, paccmarpusanuce B paborax [1, 3—5, 7,
9—11, 16, 17 u ap.].

Oco6eHHOCTH (HABTPAUMOHHOTO NOTOKAa K BOA03aGOPHBIM COOPY-
KEHHAM pPacCMOTPHM Ha INpHMepe paboTh OAMHOYHOrO BOJO3abopa
B OJHOPOJHOM, HEOIPAHHYEHHOM IO NPOCTHPAHHIO BOAOHOCHOM T'ODH-
30HTe NIPDH HaJHMYHH eCTeCTBEHHOI'O NOTOKa NMOA3EMHHIX Boj (puc. 13).

O6sacte ¢GuABTPalliH K BOA03a6OPHOMY COOPYIKEHHIO MOXKET
6biTe pasjleseHa Ha JBe 4acTH. BHyTpenHss 06.,acTe, mpHJieraoomas
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Puc. 13. Cxema ¢uipTpanyu N0A3eMHHX BOX K Bogo3abopy:

I—7uHHRE TOKa; 2—HelTpaiabHas JHHHS TOKa; 3—rpanuna 3CO; 4—Bomo3abop; 5—o6nacth 3a-
XBaTa; 6 — O6GAaCTb NHTauHA; 7 — HanpaBieHHE €CTECTBEHHOIO NOTOKA MNOL3EMHBIX BOA; & —
pasfelbHAs TOYKA. ¢ — €CTECTBEHHBIH HOTOK MOA3eMHBIX BON; R M r — MakcuMaJjbHble paccTos-
HHA 10 OCH X OT BORO3afopa fo BepxHeft ®W HHXHell rpaHHN oORracTH saxBaTa Ma Bpema T
L — nnuna 3CO; 2d — wmpuua 3CO
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K BOR03abopy, oTJuYaeTcss TeM, UTO TPAEKTODHS JBHXKEHHs YacTHL,
BOJBI, COJEepKaIINXCH 3[eCh, WIH JHHHH TOKa NMOJA3EMHBIX BOA 3aKaH-
YuBaIOTCA Ha Bojgosabope. Bo BHewHed 062acTH TpaeKTOPHH ABHKE-
HUS 4aCTHU BOARlI MJIM JIMHHH TOKa Orn6amT BOA03a6OpHOE coopyxe-
HHe. BHYTPeHHIOIO 30HY MOXKHO HAa3BaTh 06J1aCTbl0 MHTAHHS MOA3EM-
Horo BoA03a6opa, TaK KakK OHa COAEePXKUT 06beMul BOJB, HENPepbBHO
nocTylaioiye K Bojgo3abopy (nmurawpunise BoAo3abop) u u3BJAEeKaeMble
UM -Ha TMOBEPXHOCTE B IIPOLECCE IKCIJYaTauuH.

O6nacte nuTanug BoJo3abopa oTAelsieTcs OT BHEWIHeH WacTH
o6nactu ¢uAbTPaUHM Dpa3feNbHOH, HAH HeHTpPaNbHOH, JHMHHCH TOKa
(rpaextopueit aBxkeHHs1). Ha sTo#i aMHMH pacrnosaraiotcs oAHa HJHK
HECKOJIBKO BaXXKHBIX € TOYKH 3peHMs OXpaHbl BOA03abopoB pasjelib~
HBIX, WM KPHTHuYecKHX, Touek N. B6auau stux touek ob6pasyercs 3a-
cTofiHas 30Ha, a B caMuX Toukax N CcKOpOcTe ABHXKEHHS BOJH paBHZ
HYJIO0.

O6aacTe NUTaHAsA cjedyeT OTAHYATHL OT 06/1aCTd BJAHSIHHS. BOAO34-
6opa, T. €. yacTH BOJOHOCHOTO IJIACTA, B Mpelestax KOTOPOH sKCIaya-
TauHsg B0JA03a00pa BHISBIBAET MPAKTHUECKH OILYTHMBIE IOHHXKCHHSA
ypoBHe#l moxseMHbiX Boa. Ilpexjae Bcero, aTH o6JacTH MoryT cyuie-
CTBEHHO OTJHYaThCd JIO pachosioXeHuio n mjomajid. Hanpumep, Tou-
ku A u B Ha puc. 13 pacnosoxeunl BOJAH3H BOJ03a00Opa. H NO3TOMY
MOTYT HaxoOaMThcsd B o6JacTu BJIHSHHA BoJo3abopa, HO B TO XKe Bpe-
Msi OHH HAaXoJATCA 3a npejenaMu obaacTu ero murasud. Haobopor,
tToukd C u D na puc. 13 pacnosaraiotcs BEYTPH 06J1acTH NHTaHUS, HO
HACTOMBKO AaJeKo OT BOAo3abopa, UTO ero BJAHAHHE Ha NOJOXKeHHe
ypOBHEH MOA3EMHBIX BOJA 3[eCh MOXKET GBbiTh NPAKTHYECKH HE3aMETHO.
B oTnuune ot o6sacTH BAHSHHS, Pa3Mepbl KOTOpPOH B GOJBIIHHCTBE
CJy4aeB He 3aBHCHAT OT eCTEeCTBEHHOTO IOTOKA IIOA3EMHbIX BOJ,
¢dopma H pa3Mephl 006JacTH NHTAaHHA BOJO3a6opa B 3HAUHTENBHOH
CTENEHH ONpPEeJeNHIOTCs HanpaBJeHHEM H CKOPOCTBIO €CTECTBEHHOTO
NOTOKA.

M3 ckaszaHHOro SICHO, YTO 30HA CAHHTADHOM OXPaHH AOJNMKHA pacr
nonaraTbcst B npeieiax objacTd NuTaHus BoAosabopa. Ilas nanbHeit-
1Iero yTOYHEHHMS MOJOXKEHHS TPaHAL 3TOH 30HH BBIAENMM Apyro#t
BaXKHBI# 3JeMeHT (QUIAbTPallHOHHOrO NOTOKA — 06MacTh 3axBaTa BO-
Ao3abopa (cM. pHc. 13), xkotopas npejctapisier coboil yacte 06/1acTH
nuTanus. Bee yacTHUB BOABL, pacroJaratouiHecst BHYTPH o6JacTH 3a-
XBaTa, JOCTHralOT BOA03abopa 3a TOT HJIH HHOH KOHEYHBI pacuer-
HBIH npoMexyTokK BpeMendu I. B Iuiane o6nactp 3axBaTa OJAHHOYHOIO
BOM03a60pa Ha KaXX/Jblli MOMEHT BPeMeHH NDPHUOIHKEHHO MOXeT GhTh
nsobpaxena B BHJAE 3JJINICA, BRITIHYTOTO BJOJB NMOTOKA MOL3EMHBIX
BoJ. B mpouecce skcniayaTauuu Bof03aBoOpHOTO COOPYXeEHHst 00JIacTh:
HempepEIBHO yBeaHunBaetcs. [IpenennHoe ee mosoxkeHHe, TOCTHTaeMoe:
IpH TeopeTHYeCKH GeCKOHeYHOM BpEMEHH, YCTaHaB/JAdBAeTCHd IO pas-
JeNbHOR (HeATpaJsibHOH) JIHHHA.

Kak yxe oTmMeyanoch, TPaHHIB BTOPOTO H TPETHEro MOSCOB 30HH
CaHHTapHON OXPaHBl HA3HAYAIOTCH TAKHM 00pasoM, yToGH MMeroliue-
CSl UM BO3MOXKHEIE 3arPA3HEHHS NMOJA3EMHBIX BOJ He MOIJIH HOCTYNHTH
B B0J03a00p B TeyeHHe HaMeueHHOTo cpoka. Mexons us sroro, 3ana-
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yeu THAPOTeOJIOTHYECKHAX PaCueToB AJisi OOOCHOBAaHHSI 30H CAHUTAPHOM
OXPaHbl ABNACTCA ONpE/le/ieHHe OCHOBHHX Da3MepoB H KOHGHIypamun
obnactd 3axBata BoA03a00pa, COOTBETCTBYIOMIEH PACYETHOMY NEPHO-
ay T.

Kak npaBujio, 06aacTb 3axBaTa B0J03a60pa MMeeT CJIOKHble ouep-
TaHHs, YTO 3aBHCHT OT THMAa BOA03a6OPHOTO COOPYKEHHS, CXeMH Pas-
MellleHHs! 9KCIYaTalHOHHEIX CKBaXHH H THAPOTe0JIOTHYEcKHX yCJo-
BHUH B paifoHe pacnojioKenus BojosaGopa. Ecan peanbnas rufporeo-
noruyeckasi o6CTaHOBKA MOXKeT OHIThb CXeMaTH3HPOBAHA MO OCHOBHBIM
pPacCyeTHHIM TIOKa3aTensAM (OGBIYHO 3TO BO3MOMKHO B  OTHOCHTENILHO
NPOCTHIX T'HAPOreOJIOTHYECKUX YCJIOBHAX, a TaKkKe Ha PAHHHX CTaAHMAX
TIPOeKTHPOBaHHsA), TO o6naCTe 3axBaTa BojAO3abopa i APyrHe HCKO-
Mble BelMYHHBl A5 o6ocnoBanusi npoekra 3CO BON03a6OPOB MOA3EM-
HbIX BOJA MOJKHO ONpENeNHTh MyTeM aHaJuTHYeCKHX pacueToB. Ilpu
3TOM CXeMaTH3HPYIOTCS He TOJbKO THJPOreoJIOrHYeCKHe YCJOBHS, HO
M caMu B0J03260pHI; -OGEIYHO OHH NpPeJCTaBASIOTCS B BHAe OLMHOY-
HBIX HJM TPYINOBBIX CGCpeILOTO'-IeHHHx B0Z03a60poB («GOJNBUIAX KO-
JOALEB») WA BHTAHYTHIX JHHEHHBIX BOJ0O32GOPHBIX CHCTEM.

Iinsi mpoBelleHHsl MPaKTHYECKHX PACUETOB, KpoMe TOro, Henecoos-
PasHO yMPOCTHTb A KOHGUIypauHio 30HE CaHHTAPHOH OXpaHBl BOAO3a-
Gopueix coopyxenuii. HanbGosee nmpocTo ee mpeacTaBuTh B BuAe NpSH-
MOYTONBHHKA, -TIOJIHOCTBIO BKJI0Yaiomero obnacts 3axsara. [Ipn stom
HECKONbKO 3aBHIAIOTCS PasMepH OXPaHAeMOil TePPHTOPuH u obecre-
YHBaeTCs HEKOTOPHIH 3amac B HHXKEHEDHBIX PacyeTax.

Hpomx(ennocrb R 30HB CaHHTapHOH OXpaHBl BBEPX NO NOTOKY
NOJ3eMHBIX BOJ OT BO03a60pa YCTaHABAMBACTCA MO MAKCHMAaJNbHOMY
PacCTOsHAIO OT BOAl03abopa o BepxHel rpanuusl o6nacTH 3axBaTa Ha
pacyeTHbIH POMEXYTOK BpeMmeHHu 7.

BHU3 10 NMOTOKY MOA3eMHBIX BOJ NPOTSXKEHHOCTb r 30HBl CaHH-
TapHO/ OXpaHhl BOJ03a6OPOB ONpeAeNsieTcss PACCTOSHHEM OT BOAO3a-
Gopa 10 HMKHell TrDaHALB 30HBl 3axBaTa BOA03abopa NmO OCH X Ha
TOT e DPacyeTHH# MOMeHT BpeMenu 7.

Takum obpasoM, obimas AJIMHa 30HBI CaHHTapHON OXpaHH BOAO3a-
6opa L cocraBur:

L=R+r. (1)

HIupuna 30HM CaHUTaPHOM OXpaHH 2d Ha OCHOBaHMH CKa3aHHOTO
OPUHAMAETCs DaBHOH MaKCHMMaNbHON ITHPHHE 3JUIHICA, OrpaHHYMBa-
fomjero o6sacTh 3axBaTta Bojo3abopa (cM. puc. 13). Pacuettoe BpeMs
T ycraHaBAMBaeTCsi B 3aBMCHMOCTH OT BH/JA BO3MOMKHOIFO 3arPsisHEHHS
BOJIOHOCHOTO. T1JiacTa.

Jnst samiuTe BOJ03a6opa OT YCTOMUMBBIX XMMHYECKHX - 3arpssHe-
HUI mpu nmpoexTupoBaHHH TpeThero nosica 3CO BenuuwHa Txonpeje-
JSACTCSL B COOTBETCTBHH CO_CPOKOM SKCILIyaTalHH BOAO3a6opa; - mpH
NPOeKTHPOBAHHH BOA03a60POB Ha AMUTeJbHBI CPOK Tx OGBIYHO_ NpH-
HuMaeTcss paBHRIM 25—50 ner ((1—2) 10% cyt). Ilpu npoexmposa-
HHH BOJ03260pa HAa HeOTPAHMYEHHHI CPOK SKCIIyaTalHH TPeTHil mo-
sic 3CO paccunteiBaeTcst Ha 25 JieT, a 10 HCTEYeHHH 3TOrO CPOKa MPO-
u3BOAHTCH yTouyHeHHe rpanuun 3CO ¢ yyeToM JaHHBIX 3KCIJIyaTalHH
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BO03a60pa, MEPCHeKTHB ero JjajipHedilero PasBHTHS, XMMHYECKOrO
cocraBa 0T6HpaeMOH BOIbl ‘M XO3HCTBeHHOH 0OCTaHOBKH B HpHJera-
oieM pakione,

Has samutel Boloszabopa ot GakTepuaJbHLIX 3arPASHEHHH pa3Me-
Pbl BTOPOro N0sICa 30HBI CaHHTaPHOH OXDAaHBl YCTaHABJHBAIOTCH HCXO-
s H3 BPeMEHH BbDKHBaeMocTu Gaxrepuii 7w, coctasasiomero 100—
400 cyT.

B Ge3HanmopHbIX BOJOHCCHHX TODH30HT3X, a TaxkXe B HErJyGOKO
3a/ieralol¥X HAMOPHBIX MJ4CTaX, NEPEKPHITHIX CBEPXy CAabOmpoHH-
HAeMBIMH OTJIOKeHHSMH, NPH ONpeleleH’H TPaHHIBl 30HEI CaHHTap-
HO!l OXpaHbl OT GaKTePHaNbHHX 3arpsisHeHuil 1eNeCo06PasHO YUHTHI-
Bath BpeMs £, NPOCAYMBAHUS 3arPA3HEHHHX BOX 1O BePTHKAJu A0 OC-
HOBHOTG 3KCIJIyaTHPYeMOro mjacTta, T. €. IPHHHAMATh

T=Tyu—t. )

Beanynna £, MoxeT GHTL NPUGAMKeHHO ONpeNeleHa HO CJAELYIo-
mnM Gopmynam [1]:
a) NpH MaJiofl WHTEHCHBHOCTH & MHQHWILTPALMH 3aTPA3HEHHLIX BOJ
(e<Zko), T. . KOTa HHOUIbTPAlHs MPOHCXOAHT C HENOJHHM HaChiIle-
HHEM Ilop BoJoii:

8
to ~ nomo/l/s. ko; (3)
6) npH 3HAYHTeNIbHOM HHTEHCHBHOCTH HHPWIbTPAUKH (8>>ky),

T. €. NPH MHQUJILTPALUHH ¢ NOJHBIM HACHIIIEHHEM NOP:

toznoﬂ'lo/ko; (4)
B) TPA ABYX-TPeXCJHOHHOM CTPOSHHM FODH3OHTA:
to= nomo?/ (keAH), (5)

rae ko — K09 dUUHEHT QUAbTPALKMH NOPOA 30HBI A3PALHE; Mg U Mo —
MOPUCTOCTb H MOIIHOCTb NOPOA HAN 3KCIITYaTHPYeMBIM TOPH3OHTOM
{B mepBEIX ZBYX CaydYasix — 3TO NOPOABI 30HBI A3PallHH, a2 B TPETbeM—
MOPOLEI BepxHero csaGomponunaeMoro cios); AH —pasnocts ypos-
He#l BOJAB OCHOBHOTO H COCEAHEro, NHTAIIIErO CJIOS.

TakuM o06pasowm, 3anaya TEAPOreoJIOTHIECKOro 060CHOBAHHS rpa-
HHI 30HB CAHHTapHOH OXpaHbl BOAO32BOPHLIX COOPYyXeHHH B _npH-
ONMMKEHHOH NOCTaHOBKEe CBOAHMTCH K ONpPEeNIeHHIO - mapaMerpod R
(nporsaxkeniocts 3CO BBepx 10 MOTOKY NOA3eMHBIX BOA); r (mpoTs-
xeHHocTb 3CO BHUZ mo mOTOKY) M d (nonom/ma ofuiefi MIHPHHBE
3CO).. Tlpu 5TOM B KayeCTBE HCXOAHBIX NAHHHBIX AJS pacgera 3CO
JOJIKHBl “OBITH M3BECTHBH AJHTENLHOCTh, PACYeTHOTO HHTepBasa T, a
TaKXKe BEJUUYMHBI CKOPOCTEH M HampapJjeHHe ABHKeHHs IIOA3EMHBIX
BOJA B yCJOBMSX 3KCIAyaTailud BOA03a6OPHBEIX YCTPOHCTB.

Kak cnefyeT u3 ckasaHHOro BhIUE, 33/1a4a BHIBJICHHS ONACHOCTH
3arpsA3HeHHs BO103a0OPHOr0 COOPYMKEHHs CBOJHMTCA K HCCAENOBAHHIO
TPAEeKTOPHH BHXEHHS YaCTHL, BOAbI, ‘PACIOJAralOUHXCs B Hagab-
Hbl/I MOMEHT BpeMeHH Ha Da3JIMYHBIX YYacTKax o6iaacrt q)pmmpaunx
noA3eMHEIX BOX. Jludepeniuanbible ypaBHeHHs, KOJHUECTBEHHO Xa-
PaKTePH3VIOMHE 3aKOH ABHXEHUS .HNH TPAEKTODHH ABHIKEHMS YaCTHIL
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BOAK HPH NRAHOBOH ABYyXMepHO#i ¢uABTPALKH, HMEIOT BH[

ox . oy
ST T (©)
TJe X U y-— HeNpepHBHO M3MEHSIOUHeCs BO BpeMeHH ! [AeKapTOBH
KOOpJAuHaTH ABHXKYIIeHCs TOYKH; Ur H Uy — NpoeKuuii BeKTopa jeii-
CTBHTEJIBHOH CKODOCTH TEUEHHS BOABK COOTBETCTBEHHO HA OCH X H Y.
Cocrasasiioive vx M Uy B CHCTeMe ypaBHeHu#t (6) wMoryr 6bTh
HafifleHp! aHAJHTHYECKH, NMYTEM TEOPETHUYECKOTO pelIeHHss COOTBETCT-
ByloLleHl TMAPOJAHHAMMYECKOH 3alayl HJIM YHCJIEHHO Ha OCHOBE pelle-
HIsl KpaeBoi ¢(uAbTPalHOHHON 3aJaYH HaA aHAJOrOBHIX YCTPOHCTBax
KM C WCIoJb30BaHHeM IBM.
Hns onpefeneHuss MakcuMaJswsHoif mporsikeHHocTH 3CO BBepx mo
MIOTOKY NOJ3EeMHbLIX BoJ OT Bojo3abopa R ypaBHeHuns (6) AOMKHH pe-
HIaThCs HPH CJAEAYIOIIHX YCAOBHUSX:

X=R t=0; x=x, y=y, t=T; 2| o, (7)
0y |x=R
rAe Xo H Yo — KOODAMHATH TOYEK Bojo3abopa.

ITepBoe u3 ycaosuit (7) 03HayaeT, yro OTCYET BPEMEHH HauHHaeT-
¢S cpasy JJsi BCeX TOYEK, pacrojiaraiollluxcs Ha npsMolt x==R. Bro-
PHIM YCOBHEM ONpeJeNisieTCsl AJUTeJbHOCTh pPacyeTHOro mHrtepsana T,
HeoOX0AUMOTO [Ji NepeMellleHUS YAaCTHIL BOAW OT ceueHuss R J0 BO-
no3abopa. Tperse ycaosue (7) AdeT BO3MOXKHOCTL BHOpDaTh M3 BCeX
TOYeK Ha_ INpsiMOH x¥==R Ty, KoTopas AOCTUTHeT BoAo3abopa 3a Hau-
meHbliiee Bpems (pynkuusi T uMeeT sKCTPeMyM).

IIpn onpeneneHuu pacCTostHUsi r BhIpaxeHue (7) HECKONbKO H3-
MEeHseTCs:

or
9y

IMupuna 3CO rtakxe MoxeT GHTh HaliJeHa pelieHHEM CHCTEMH
(6). IIpu aToM rpamuuHble yC/JOBHS NMPHHUMAIOT BHI:

y=d, t=0; x=x, Y=y, t=T; o
0x

CucreMy nauddepeHunanpubix ypaBHeHHit (6) ynoOHO wucnosnso-
BaTh JAJs YuCJeHHOro- onpeneneHus napamerpos 3CO. B pgansHeiintem
TaKHM CIOCOGOM NOCTPOEHH TaGJHUbl YUCHEHHBIX 3HayeHH# R, r u d
a5 Haubonee CHOXKHEIX FHADPOreOJOrHYECKUX YCHOBHH DaGOTH BOAO-
3a6opHbIx coopyxeuuii. Peiienue Boipaxenus (6) npu 3ToM NIpoBOIH-
Joch Mo cnocofy «npedHKTOp — KOppeKrop», omnucaHHomv Il Mak
KpakenoM u Y. Hopuom B 1977 r.

Jns nonydeHusl aHAJMTHYECKHX BHIPAXKEHHI, ONpPefeNSIOIHX na-
pamerpnl 3CO, B HEKOTOPHX CPaBHHUTENBHO MPOCTHIX CAYyuYasix (HIb-
TPaUMOHHOTO IIOTOKa K BoA03abopy (CHMMeTrpHyHass 30HA 3axBara,
[POCTBHie KPaeBHe YCJAOBHs) yAoOHO HCCHeJOBATh JIMHHH TOKa YaCTHIL
BOJbI, T. €. JINHUH, KacaTe/ibHble K KOTOPBHIM B KaX[0H TOYKe NOKA3H-
BAlOT HaMpaBJieHHe ABHKeHHsi BoAH. Ilpu 3ToM HCmoabsyerca To 06-
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CTOATENLCTBO, UTO TPAeKTOPHH TEYEHHA W /IHHHH TOKa B GOJIbLIMHCTBE
NPAKTHICCKHX CIydaes COBNANAIOT. . B gacTHOCTH, 3T0 HMeeT MecTO
NP yCTAaHOBHBIUEACA HJM KBAa3UyCTAHOBMBIIeHCA - Qm.umpaunu noxg-
3eMHBIX BOJ|, KOrja CKOPOCTH ABHXXeHHS BOAB BO BCeX TOuKax IJjacTa
He M3MEHAIOTCA KaK N0 BeJHYHHE, TaK u N0 HanpaBienHw. [lpu He-
CTauHoHapHO# (HIABTPAUHH B o6meM cJlydae JUHHH TOKa M TPaeKTo-
DHY JBHXEHHMS MOTyT He cOBNajaTh. OOHAKO . 3/1eCb MOXKHO BBIAEIHTH
HEKOTOPblE CXEMBl YHCTO HECTAUHOHADHOH (bmb'rpaunﬂ .KOTAa TakKoe
coBnafenne Gynet umerb Mecto. Hanpumep, ciyyah pa6o1'bx BOJI03a-
6opa B HeorpaHmYeHHOM IyiacTe Ge3 eCTECTBEHHOTO NOTOKa M ApYyrue
CXeMsl, KOrja BEKTOP CKOPOCTH ABHKEHHS 4aCTHI BOJABl H3MeHAeTCs
TOJIbKO 10 BEJIHYHHE, HO HAIpaBjeHHe ABHIKEHHS BOJAB B Tpouecce
3KCIyaTaluuH Bo}losaéopa OCTaeTcs HEeHM3MeHHBIM.

YpaBHeHnue JuHHHA TOKAa MOXKHO NOJIyuHTh H3 cjaenyiomero aupde-
PeHUHaNbHOr0 COOTHOIEHHS (AByXMepHas IJaHoBasg GHAbTPAUHSA):

O % (10)

Hnst N70CKHX NOA3EMHBIX TMOTOKOB, C/AEAYIONHX JUHEHHOMY 3aKo-
Hy (uAbTPaUKH, I HCCAENOBAHHS KapPTHHB! ABHXKEHHS Y4CTHI, BOIBI
MO JHHHAM TOKAa MOXHO NPHMEHHTh anmapaTt GpyHKIUHE KOMIJIEKCHOro
nepemernoro. IIpy 3ToM BBOAHTCA B paccMoTpeHHe QYHKUMS Toka v,
KoTopas MoxeT ObTh HafleHa H3 H3BeCTHHIX ycioBult Kowmwn — Pu-
MaHa:

O O O _ O 11
oy - ax ' oy T ax '’ (1)

rje TOTeHIHaa CKOPOCTH QHAbTPAUMH @ onpenenasercd no gopmyie
=—*kH,; (12)

H — yanop noi3eMHBIX BOA.

B Hactosillee BpeMs IS -HEKOTOPHIX NPOCTEHAIIHX (PHAbTPALHOH-
HBIX cxeM no.uyqenbx AHANHTHYECKHe BHIDaXeHHs A8 QyHKuui @ H ¢
B , 16]. Hcnonb3ys HMX, MOXHO HaliTH pacueTHble 3aBHCH-
Mocm onpeuenmoume BpeMsi JABHXKEHHS OTHeJbHBIX TOYEK BOAH A0
BoaoaaGOpai

X0 Yo
Tﬁf L Tzf A (13)
J velx, y($s X)] y vy [x(¢: B)» 4]

rie X, y— HadaJbHble KOOPJHHATH .TOYEK, X, Yo — KOOPAHMHATH BO-
jgo03abopa.
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Fr1ABA 10

AHAJIMTHYECKHE METO bl PACHETA
30H CAHHUTAPHOH OXPAHBbI
BONO3ABOPOB NOA3EMHbBIX BOJ,

PACYET 3CO BOJO3ABOPOB, HAXOAAUNIHUXCH B YOAJIEHHH
OT NOBEPXHOCTHbBIX BOJAOTOKOB

BonosaGop B M30AMPOBAHHOM BOJOHOCHOM TOPH30HTE

HsonnpoBansbe BOJOHOCHEE TOPH3OHTHI XapaKTEPH3YIOTCH OTCYT-
CTBHEM BHEIUHHX MCTOUYHHKOB NHTAaHHA NOA3EMHBIX BoA (MHGHABTPA-
IHs, MepeTeKanHe H3 COCEJHHX BOMOHOCHHIX NNAacTOB H T. A.). Bojo-
3abopoM H3BJEKaeTcsi BOJA H3 €CTECTBEHHOrO ~TIPYHTOBOro IOTO-
Ka, T. e.

Q=Q.. (14)

XapakrepHBIM AJsi paccMaTpHBaeMHX BOJAOPa3/ieNbHHX BOA03a6o-
pPOB sABASETCS TaKXe HeyCTAHOBMBIIHHCA pexuMm (DHABTPAUHH MNOA-
3eMHBIX BOA B TedeHHe BCEro CpOKa 9SKCIJyaTallHH BoXo3aGopos.
B cBsi3H ¢ 3THM He ToJABKO OOJacts 3axsaTa, HO H 06jacTb NMHTaBUS
B0/J103a6GOPHOrO COOPYKEHHSI B H30JHPOBAHHH X TOPH30HTAaX HENpEpHB-
HO pacliHpsieTcs, OXBaTwiBas Bce GOabuime niomaznd. Jas pacuera
nonoxenus 3CO Bon03a6OpOB MOJ3EMHBIX BOJ 1esieco06pasHoO HCXO-
JHTHL M3 YCJOBHH KBasWycTaHOBUBUIeHCS (QUABTPALHH B mpefenax Bcefi
oGnactu 3axBata Bojo3aGopa. IIpu sTOM, KaK NMOKAa3wBalOT pPacyeTH,
BeCbMa HE3HAUYHTENbHO YBeJHUMBAIOTCA CKOPOCTH ABHXXEHHS MNOJA3eM-
HBHX BOA M HECKoJbKo 3aBumaiorcs pa3Mepu 3CO. Hcnons3oBanue
YKa3aHHOH NpPEANOCHIJIKH [aeT BO3MOXHOCTH BMECTO DPacCMOTpEHUSA
TPAEeKTODPHH ABHKEHHA 4acTHI BOAb Npu onpefencunu rpanun 3CO
HCIIOJIb30BaTh TaKXe JHHHH TOKa MOA3EMHBIX BOI, YTO 3HAUHTEJBHO
ynpollaeT pacyerhl.

CxeMa HEOrpaHHYEHHOro BOJOHOCHOTO TODH3OHTA COOTBETCTBYET
YCTOBHSIM 3KCNJyaTallHH BOA03a60PHOrO COOPYXEHHA B JOCTaTOYHO
NPOTAXKEHHOM II0 NJOIIafH BOJOHOCHOM TOPH3OHTE, KOr/la €CTeCTBeH-
Hble TPAHHIbI TOPH30HTa (PEKH, BOAOEMbI, YYaCTKH BHIKJIHHHBAHHS NO-
POA) HaxomATcs 3a mpefleiaMH o6aacTH BIHSAHHA Bojosabopa.

CocpedoTouennoui 80003a6op. PacuerHbie 3aBHcHMOCTH (15)—
(21) nns ompeleneHHss OCHOBHHIX 3/IeMEHTOB (HJABTPALHOHHOrO IO-
TOKa npH paboTe OJMHOYHOTO HJH FPYNNOBOro COCPEAOTOYEHHOrO BO-
B03a60opa B HeOrpaHHYEHHOM H30JHPOBAHHOM FODH3OHTE NHPH HANHYHH
eCTECTBEHHOro MOTOKA MOA3EMHBIX BOJ C HHTEHCHBHOCTBIO ¢ (pHC. 14)
npuBefiedsl B Taba. 7. Hcrnonbsys stu ¢opmyns M paHHue Ilpuio-
KEeHHsl, MOXKHO ONpejeinTs ocHoBHHe mapamerpsl 3CO BoOm03aGopoB
B pacCMaTPHBAaeMHX THAPOTEOJOTHYECKHX YCAOBHSAX.

HUcnoas3yst peipaxenue (16), npn y=0 u x>0 no dopmyne (13)
MOKHO NOJNYYHTb ypaBHeHHe AJs onpeienenns mporskensocth 3CO
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AT, /,,,11/7 A

e

[—=ls 717 E=1s
Puc. 14. Cxema k pacuery 3CO COCPeIOTOUEHHOrO BOX03360pa B H30JHDOBAHHOM

BOAOHOCHOM rOpH30HTE B yAAJEHHH OT MOBEPXHOCTHHX BOAOTOKOB:

a —nnaH; 6 — paspes; I — Boposabop; 2—o6aacth 3axBara; J — CYTJHHOK; 4 — BOZOYNOD;
5 — GuaALTp CKBaXHHBI; 6 — HalpaBjeHWe eCTECTBEHHONO NOTOKA MOA3EMHEIX BOR; 7 — pa3fefib-
Has Toyka; 8 — rpanuna 3CO; 9 — BOAOHOCHEIH TOPH3OHT

Ta6auua?

PaeMeHTH MOTOKa PacyeTHsie 3aBHCHMOCTH
. Q 1,5Vat
YpoBeHb NOA3€MHHIX BOX H=Hy+ ix — ok In — (15)
nkm l/xa T 2
CKopoCTb (PHABTPALHH:
g , Q x
= [l T 16
BA0Jb OCH X Uy ( p +2nm T yﬂ) (16)
BIOJb OCH Y v, = —E;%F_‘f_—y; (17)
YpaBueHusi:
Q y
JUHHAH TOK2 $==qy+ E;arcte " (18)
[yl 19
HeATPaNbHON JAHHHH TOKA x=|y|ctg (19)
P
TMonoxenne BOAOP23ae/bHON TOU- ’ —0/(Sx 9
ku N Xp Q/(‘ q) ( O)
mn x .Y
BpeMs JBHMGEHHS YacTHI BOAH K f:_q_ x—xpln —y—sm x +
BOZ03a60py y p
-+ cos —)] 21
Xp

MMpumevanus: Hy—yposeHr B crBope x==0; {— YKJNIOH eCTeCTBEHHOr0 NOTOKAa; Q —
ne6ur sogo3abopa; k — koadduuneur obuanTpanuu; m — MOUWHOCTh; 4 ~= KO3 DHILHEHT MbE30-
NPOBONHOCTH; ¢ — yAeNbHBIR pPacxof eCTECTBEHHOTO NoToka: W — 3HadeHHe OGYHKUHHH TOKa —
— QI2<<W<CQ/2; t — BpeMsi; n — NOPHCTOCTH,
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BBepX N0 NOTOKY NOA3eMHbIX BojA [13]:
T=R—In(14+R), (22)

rae T=qT/(mnxp); R=R/xp.

TMoacraBass B dopmyay (13) Bepaxenne (16) npu y=0 u x<<
<<0, moayuyuM BbipaxieBHe JJs oNpeaesieHHs TpoTaxkeHHoctw 3CO
BHH3 110 NIOTOKY MOA3eMHBIX BOJ OT Bofo3abopa:

T=—[In (1—7)+7]; (23)

rie F=r/xp. OY€BHIHO, YTO MAaKCHMaJbHO BO3MOXKHOE 3HaUeHHe Na-
pamerpa r paBHO 1, T. e.

Fmax=1; Fmax=xp. (24)

Hlupusa 3CO B naHHOM cilyyae MOXeT ObiTh HaligeHa chenyio-
muM obpasom. CHavana onpefleInM aGCuUHCCy M OPAMHATY TOYKH,
Haxo[sIEHCs Ha rpaHuile 30HB 3aXBaTa W MaKCHMaJbHO YAaJIEHHOH OT
ocH x(x=x*; y=d). Jlnsa 3T0ro MCnonb3yeM TO OGCTOATENbCTBO, UTO
BpeMs ABHXEHHA 3TOH TOYKHM A0 BOJ03a00pa MHHHUMaJbLHO B CpaBHe-
HHH C COOTBETCTBYIOLIUM BPEMEHEM [ABHXKEHHs APYTHX TOUYEK C JIHHHH
y=d. no Bonoza6opa. CieloBaTe/bHO, [OJKHO BHINOJHATHCA YCJIO-
BHe

2

= Q. 2
|, =0 (25)

[ToncraBass B BHpaxerne (25) yparHenue (21), momyunm
*=I1—dctgd, (26)

PAE X*==x*[xp; d=d[/xp.
INocne moacranoBku (26) B (21) HafineM cooTHolleHHe, CBS3HIRA-
toilee wHpHHY 3CO d ¢ pacueTHsM BpemeHeM T:

T=1-—dctg d—In(sin d/d). (27)

M3 ypasnenus (27) BHmHO, YTo MaKCHMAJbHOE 3HAueHHe Napa-
MeTpa d, TEOPETHYECKM MOCTHI'aeMOe IpH O€CKOHEeUHOM pacuyeTHOM
BpeMeHH 7, paBHoO T, T. €.

I'paduxu naMenenus OyHkunii R, ¥, 1 d B 3aBHCHMOCTH OT BelH-
gune T, ompenenenurie mo ¢opmynam (22), (23) m (27), noxkasamu
Ha (l)mc. 15; B Ta6a. 8 npuBEneHH YHCAEHHbIe 3HAUYEHHS IapaMeTpoB
3CO. Ilpn T<<20—30 ans oueHKH BeaHYHHH d C MOTPEIIHOCTHIO HE

6osnee .10% MoxeT GBITH HCHONB30BAHO NPUDMHKEHHOe 6aaaHCOBOE
COOTHOlLIEeHHe

d=2TQ/ (amnl), (282)
rae L=R+r.

IIpu ¢=0, T. e. NpU OTCYTCTBHH GHITOBOrO NOTOKA MNOA3EMHBIX
BOX Xp—>»o0o 'Y ‘M3 coorHowleHu# (22), (23) u (27) caeayer, urto

R=r=d =V QT/(zxmn). (29)
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Puc. 15. Tpadmk mas ompefencuust R, 7, d

npH AefCTBHH COCPENOTOYCHHOro BoA03abopa a4 "
B H30/HPOBAHHOM - HEOFDaHNISHHOM BoAoHOC- | 10f10 AT T Y
HOM FOPH3OHTe: - // M T -
R=Rixy r=tixy; d=dlx;; x,~Ql(2ng); T= 08} 8 Y, 3 / o
=qT/(mnxy) It 1P »
0’6' 5 —— ,,’, N /’—r
2r Vg / T
P W
- 7T g
A/ S B
1t /| .
a2r 2 / —1 - —
Lol g _
0-e 2 4 3 & wuT

Npumep pacuera BogosaGop mpeAcraBieH OAHOM SKcnAyaTalHOHHOA cKBa-
KHHOM NMpPOU3BOAHTEABHOCTBIO Q=2 THc. M3/cyr. HaMeyaeMHA K HCIO/Ib30BaHHI BO-
JAOHOCHHI TOPH3OHT MMeeT CpelHIO MOIHOCTh m==40 M, KoapduuueHT (HABLTpaUHH
k=50 M/cyT, BOAONPOBOAUMOCTD km=40-50=2 fTHc. M?/cyT, aKTHBHYI0 NOPHCTOCTb
n=0,2. YKNOH €CTECTBEHHOI0 NOTOKA B pafiOHe NpoeKTHpyemofi CKBaxHHW i=0,001
(g=Fkmi=2 M?/cyT). )

TpeGyercst onpeleduth TpaHHUM Tpethbero mosica 3CO Boposabopa (7=10% cyr).
YcranoBuM cHayasja NMojoXeHHe BopopasfenbHoft Touku N. Ilo dopmyae *(20) nony-
unM xp=2000/(2:3,14-2) =160 M. Ucxoannift napamerp T, noayueHunii mo gopmyae
(22), B LaHHOM_cayyae GyjeT paBen T\-—-2-10‘ (40-0,2-160) =15,6. CaenopaTenpHo
(cm. Taba. 8), R=18; r=1; d=29. [lepexoas k pasMepHmM BesnunHaM R, ru d,
noayurM R=18,6-160~2980 M; r=1-160=160 u; d=2,9-160~470 u.

Juneinoil 60dosabop. Takue coopyxeHus yalle BCEro pacmoiara-
I0TCA HOPMAJIbHO K. HAMPAaBJEHH!O eCTeCTBEHHOTO IOTOKA MOA3EMHBIX
goa. CxeMa ‘hunbTpalu¥ K BOJ03a6OPy AJs ITOro Cjyyas -IpeicTas-
JeHa Ha puc. 16.-B 1a6a."9 natorca [3, 11, 12,16, 25] cooTHomeHHS,
XapaKTepusyooliue ruJpoiuHaMHYeCKue IOKA3aTeNH ,Q)Hnb_’rpalmomio-
ro NoToka K JHHeAHOMy BoJ03abopy: pacnpeliejieHHe HAMOPOB, CKO-
pOCTH TedeHWs NOA3EMHHX BOJA, NMOTeHUHaNbHas YHKUHS, GYHK-
IMA TOKa # T. A.

Ta6aunas

BemuuynHm R, 7 n d B 3aBHCHMOCTH OT pacieTHoro Bpemenu T x dopmysam (22),
(23) u (27)

r R r a

N

R

&
il

0,149 0,135 0,142

0,01 5 7,091 | 0,998 | 2,415
0,02 0,213 | 0,187 | 0,200 6 8.222 | 0,999 | 2,522
0,05 0,351 | 0,284 | 0,315 7 9,336 1 2,605
0.1 0,517 | 0,384 | 0,445 8 10,437 1 12,670
0,2 0,773 | 0,507 | 0.626 9 11,528 | 1 2,722
0,3 0,987 | 0,589 [ 0,762 10 12,611 i 2,765
0.5 1,358 | 0,699 | 0,973 15 17,942 1 2,895
I 2.147 | 0,842 | 1,338 {| 20 93,186 1 2,961
2 3,506 | 0,948 | 1,789 30 33,543 | 1 3,025
3 4,750 | 0,982 | 2,074 50 54,008 1 3,074
4 5937 | 0,994 | 2271 || 100 | 104,661 1 3,109
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Puc. 16. CxeMa ¢uipTpauun K JHHCHHOMY
Bonoaaﬁopy B HEOTDAHUYCHHOM NJacTe:

a — nnaH; 0 — paspe3. YchaoBHble of03HadcdHs CM.
Ha pHC. 14

HHI!

==

Lttt

AL

-

Konpurypauus objaacru NMHTaHHS JHHeHHOro BOne@3abopa, pabora-
IOIler0 B HEOrPAHMYEHHOM H30JHPOBAHHOM IJIacTe, aHAJOrHyHa o6-
JaCTH NHTAHAS COCPEAOTOYEHHOro BOAO03a60pHOro coopyxenus. Pas-
JelabHas JIMHWA, OrpaHHuMBamllas objacTb INHTaHHs Boaosabopa,
B JIaHHOM CJyyae TakKe HMeeT BojopasjenbHylo Touky N. Ee moijo-
XKeHHe ompeAensiercsi cootHoilenueM (35). OueBuaHO, 4To B NMUTaAHHH
BOZ03a60pa y4acTBYIOT TOJNbKO NOJA3E€MHbie BOAH €CTECTBEHHOro INOTO-
Ka, KOTOPble MOJHOCTBIO ONPEAeNsioT KayecTBO BOJALI, H3BIEKaeMOH
Bo103a60poM.

IMporsxennocts 3CO nunefinoro Bomosa6opa Beepx R u BHH3 f
N0 NOTOKY NOA3eMHbIX BOoA, a TakKe wupuHy 3CO ymo6uo paccu-
THiBaTh No (opmyne (36), xapakTepH3yiolleH [BHXKeHHe OTAENbHBEIX
yacTHi BOAB TNpH paboTe BogosaBopHoro coopyxemus. [as pewe-
HHa ypaBHeHus (36) NMpHMeHEeH METOJX «IPeJHKTOp — KOPPEKTOp»'C He-
noxn3oBanneM OBM.

Beauunsy R Moxuo Hafity ¢ momommio Tabn. 10 u rpaduka
(puc. 17). B HeKOTOPHX Cllyuasix MOXHO HCHONbL30BATb INPHGIHMKEH-
HBle 3aBHCHMOCTH, MOJydeHHHE NyTeM MHTErpupOBaHHS BhHIDAXKEHHSA
(36) ¢ yueToM NpHOJHMKEHHBHIX COOTHOUIeHHH arcctgx=s/2—x mpu
x<& 1 u arccetg x~1/x npu x>1. DTH 3aBUCUMOCTH HMEIOT BHJ:

R= (§+n/2) {1—exp[—T/(2n)]} mpu R<I; (37)
= R—1 157 1 3§+1) B 10. (38
T—21=< o +ln‘_i+0'57- = ln———q__H npu R>10. (38)

®opmyna (37) npuMeHHMa NpH pacyerax Ha OTHOCHTE/bHO Ma-
Able MPOMEXYTKH BpPeMeHH B OCHOBHOM /il 0GOCHOBaHHS DPasMepoB
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Ta6arna 9

PacueTHbie 3aBHCHMOCTH JJs ONPENEAEHHS! OCHOBHHIX SIEMEHTOB
$uALTPALMOHHOr0 NOTOKA K AuHefiHoMy BOXO3a6ODY B H30MMPOBAHHOM

HEOrpaHHYEeHHOM naacre

SnemeHTh NOTOKA

PacueTHhe 8aBHCHMOCTH

YposeHb NOA3EMHBIX BOX

Ckopoctb QHABTPAUHH:

oo ocu X

[0 OCH Y
YpaBHenus:

JHHHH TOKA

HeATpPaJbHOH AMHHH TOKa

[Tonoxeune BOZOpasjenbuolt TOU-
ku N

BpeMa ABHXEHHA YacTHIl BOAW A0
sojo3abopa mo ocu X

S

. Q Ian -—
H=Hyt ix— Eyre [ln . + f(x, y)}
—— 1
f(x, y)=—2—[2+

+in P44 .
VIO + %48 (1 — %7 + 9]

(4% +9 »( 1
= — —y| arctg—
(I —x)2 4+ 42 Y

-—arctgx — ]>] (30}
Y

o=~ [Etamr e ()] 0
Q B+t

e

= — 32
K 8mi rlx'-{-(y—l)2 ¢2)
_ Q [y+1 y+!
b=+ 4nl [ x arctg x

y.—l y—1
—=————arct ——
X £ x

Y (Ve e Vg prpy +x=)] (33)

Buipaxenue (33) npa ¢$=Q/2 (34)
xp=[ ctg (2ng/Q) (35)

X

mn j‘ da (36)
g 14{[Q/(2nq!)] arctg (1/2)}

t=—
q

INpuMevanus: r",=l.5VEf_; rmp= Vx’+y’+(’; :t—=x/l; b_=y/l; | — ponoBMHA ANHHB

soao3a€opa.
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Pre, 17. I'papux ana ompexencuus R B F mpu AeficTBan anuefinoro BOp03abopa I
H30/HPOB2HHOM HEOrpaHHYeHHOM BOZOHOCHOM TOPH3OHTE:
R=R[l; r=r/l; q=2nql/Q; T==QT/(mnal)

Broporo nosica 3CO, a Bupaxenne (38) Hcnoabsyercss Ana pacyeTon
TPeThero fiosica Ha GosbINe HHTEPBAJE BPEMeHH.

Tlpu orcyTcrBun 6mToBoro motoka (g=0) ‘cooTHowenus (37)
(38) ynpoumialoTCs ¥ NPHHHMAIOT CJeAYIOWHH BHA:

npH R<l )
R=xn/2[1—exp (—T/2n)]; (39)
npu R>=10 R= l/(?/-n)— 1. (40

Benuuunn paccrostunii v no Huxmed rpamunst 3CO  auHefinorg
BO103a60pa, Takke HalllleHHble MyTeM pellieHHs ypaBHeHusa '(36) mo
MeToly <«HDEeAHKTOP — KOPPEKTOp» € HCIoab3oBaHneM DBM  namm
B Taba. 11 u Ha rpaduxe (cMm. puc. 17).

IIpubrivxenno Bennunna F=r/l MoXer GHTbL ONeHeHa No CAedy-
IOIMM DACUYETHBIM 32aBHCHMOCTSIM:

npu r< 1 r= (—;——'q') [l — exp (* ’;lj,r)] (41]
AIK

. F_ g (Z:{El L57T—§ 1 1——1(7;) 9
npu r > 1: = + 1“'0,'57-—‘3 = In T ) (42)

OueBHaHO, UTO MAKCHMaAbHAS NPOTSKEHHOCTb Fmax 3CO JUHel-
HOro BOZO3abopa B HANPaBJEHHH BHH3 .TM0 MOTOKY NOA3€MHHX BOA
paBHa xp.'Ilpn ¢=0 r=R.
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Pac. 18. Tpadux zas onpepenenna wmpuen 3CO amHefinoro BoA03aGopa B H30JH-

pPOBaHHOM HeOTP3HHUEHHOM BOJZOHOCHOM TOpPH3OHTE:

d=djl; q=2ngliQ; T=QT|(mnl)

&
S

Ha puc. 18 npusefien rpaduk H3MEHEHHs MAKCHMa/bHOH IAPHHE
o6JacTy 3axsarta H, caefosatenbHo, wHpHHb 3CO auuediHOro BOMO-
3a60pa, OPHEHTHPOBAHHOTO HOPMAJIbHO K HANpaBJeHHIO NOTOKA MOJ-
3eMHBIX BOJ. I padHK NOCTPOEH N0 pe3yiabTaTaM peIUEHHs Ha 3BM
CHCTEMBl yPaBHEHHH, ONHCHIBAIOUMX TPAEKTOPHIO IBHKEHHH 4YacTHIL
pofbl. UHC/IEHHOE DElleHHe CHCTEMBl TAKXKe OCYLIeCTBJSJIOCH M0 MeTo-
Ly «OPeRHKTOD — KOPPEKTOp>.

[Ipy OTHOCHTEJBHO MalIBIX NPOMEXKYTKaxX BpPEeMEHH (T<<20—-30)
ANs mpakTHYeckux pacueros mupuus 3CO suHefHOro B003a6OPHOTO
COODYIKEHHSI MOXHO HCIOJb30BaTh MPOCTOe GallaHCOBOE COOTHOMIE-

HHe
d=2QT/(amnL). (43)

Ipu pacderax Ha 6oJblliHe MHTEPBAJE BPEeMEHH (R>10) wupu-
ny 3CO BonosaGopoB B BHJe NPSMOJNHHEHHHX DS/AOB CKBAXHH MOX-
HO OLCHHBAaTh TAK K€, KaK IPH PACCMOTPEHHH COCPENOTOYECHHBIX BO-
103a60pHBIX COOPYXKEHHH.

B npenenbHoM caydae (T—o0)

d=dmax=Q/2q- (44)

Hpaueg pacuera. Ilycrb mpoekTHHA AeGuT muHefinoro psifia CKBaxuu Q=
w==10,5 Thic. M®/cyT, Anuua Bojozabopuoro psida 2100 M (!=1050 M), MOWEHOCTL BO-
JOHOCHOrO_ ropH3oHTa M=25 M, KoshduiaenT QuabTpanuH £=80 m/cyr, yaenbHHRA
pacxos GHTOBOro MoTOKa §=1 M?/CyT, MOPHCTOCTE BOAOHOCHHX MOPOA n=0,2.
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TpeGyeTcst BHIEAHTH OKOJIO HPOEKTHpyeMoro JuHefiHoro BoRo3aGopa Tpetuit
nosc 3CO, paccunrtanuuil Ha 25 ser (T=10% cyr).

Iporaxennocts 3CO BomoszaGopa BBepX W BHH3 NO NOTOKY fIoNyYaeM mo Tpa-
¢uKy, npuBeieHHoMY Ha puc. 17. 3HaueHHs Ge3pa3mMepHEIX MApameTpoB, ONMpelesio-
muxX semuuunsl R u r, pasmb: T=(10500-10%)/(0,2-25-1050%)=19; §=(2-3,14X
X1050) /10 500=0,6 u, caenoBateabno, R=3,6, r=1,2, orkyna R=RI=3,6-1050=
=3700 m, r=Fl=1,2-1050=1260 M, L=R-}r=3700-}-1260=4960 M. ’

Iupury 3CO naxoaum no rga(pm( Ha puc. 18. Ilpu T=19 u §=0,6 =25
Cnenosatesbno, d=2,5-1050=2600 M. I%o npHOJIHKEHHOMY COOTHOWEHHIO (43)

d=(2-1050-10%) /(3,14-25-0,2-4960) =270 M.

Bonosa6op B BOLOHOCHOM ropH30HTE C NEepeTeKaHHEM

@UAbTPAUMOHHAA CXeMa ¢ IePeTeKaHHeM INOJ3eMHBIX BOJA H3 CO-
CEIHHX MO pasjeldy ¢ 3IKCNJAYyaTHPyeMBIM BOJOHOCHBIX TOPH3OHTOB
BeCbMa XapakTepHa AJisi OGWHPHBHIX PafioHOB Pa3BHTHS apTe3HaHCKHX
NoA3eMHbIX BOA. PaccMOTpHM Ipoctefiiuuii, HO BecbMa THINHUHBI IS
TaKuX DaHOHOB ‘Cayyail, KOrAa SKCHJyaTalUHsi OCHOBHOTO BOXOHOCHO-
r0 TOPH30HTa COCPENOTOYEHHbIM B0OA03a00POM He COMPOBOXKMAAETCS
CYyUIeCTBEHHBIM H3MEHEHHeM YDOBHeH MOJ3E€MHBIX BOJ B COCEAHHX IIH-
TalOLHX BOJOHOCHHIX ToOpH30HTaX. IIpH 3TOM AONOJNHHTENLHOE MHTAHHe
IKCMJIyaTHPYeMOro MJjacTa HelpephBHO BO3pacTaeT Bo BPeMEHH M IIPH
HEKOTODOM OTHOCHTENLHO He6GONLLIOM MPOMEKYTKe BPEMEHH INOJHO-
CTbIO KOMIEHCHPYeT BOACOTOOp W3 NyacTa. YcTaHOBHBIUeecs paclipe-
NeieHHe YPOBHeH MOJ3eMHHIX BOJ IIPH 3TOM MOXET GBITh 3alHCaHO
crefyIomum o6pasom:

H=Hy+ix—[Q/(2nkm)] K, (r/B), (45)

rae Ho — yposenb ‘npu y=0; Q — npoH3BOAMTENBHOCTD Bof03abopa;
km — BOOIIPOBOAHMOCTL 3KCHNYaTHPYEMOro TOPH30HTA; ko U g —
COOTBETCTBEHHO KOSQ(HUUHEHT QHALTPAUMH H MOWHOCTL CHaGONpPOHH-
1l2aeMOoro pasfesisioliero Clos; r — paccTosinve oT Bogo3alopa jo pac-
ueTHol ToukH: 7 =) X+ y?, B —napamerp Teperexanus: B=
= Vmokm/ko'

Bbipaxenus A/ COCTABASIOMHX Uy M Uy CKOPOCTH. DHJBTPAIHH
NoJ3eMHBIX BOA B PAacCMaTpHBaeMOH cXeMe ONDeNENsIOTCA CTAEAYIO-
mum obpasom:

Ox == [%—Fz::& K, (%) ] v”=§£:Ter‘ (%) (46

rae K; — ¢ynkunn Beccens mnepsoro mopsiaka BToporo poja.

OGnacte mATanHs w o6nacTh 3axBaTa COCPeOTOYEHHOTO BOXO3A-
6opa B yC/OBHAX SKCHJIYaTaUHOHHOTO NOMONHHTEJbHOTO NOANHTHIBA-
HHSl BOJOHOCHOTO TODH30HTA 3a CYeT MpPOLECCOB NePeTeKaHUS uepe3
cnaGonpoHunaeMble pasfiebHbLle CJHOM CXeMAaTHYHO H306paKeHn Ha
puc. 19. Tak Xe KaK W B H30JMPOBAHHOM I1JacTe, 3/ieCb UMeeTcs BO-
nopasnenbnan Touka N. Ilonoxenue ee ompenensercs paccTosHHEM
Xp, KOTOPOE MOKeT GbITh HaHAEHO 110 COOTHOILIEHHIO

1—-QK:(Q7p) =0, (47
rae Q=Q/(2ngB), Tpy=2nqxy/Q wau mo rpapuky na puc. 20.
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Tab6auuna 12

Pre. 19. CxeMa ¢aabTpaniu K Bo-
n03abopy B CJOHCTOM BOJOHOCHOM
KoMilieKce:

a — nJaaH;

6 — BepTHKaJIbHDIH

paspes;

[ — ¢haGonpohHuaeMbilt col; 2 — xopo-
wo mnpoHHilaeMbti caoft. OcCTaibHbie ye-
nosHble 0Go3HAYeHHs cM. Ha PHc. 14

Puc. 20. T'padnk ana onpefencHua

NOJOKEeHHs

ki N:

*p=2mqx,/Q; Q=Q/(279B)

BOJOp a3febHoi

TOY-

3uavenust T=2rq?T/(Qmn) AN COCPEROTOHEHHOTG BOXO3260pa B TOPH3OHTE
C NMepeTeKaHieM B 3aBHCHMOCTH 0T R=2rqR/Q u J=Q/(2nqB)

T Aas pEsnAHIEMX 3HATEHHR Q

ol

0,1 1\032 | 0;5_\A| 1

T

1| 0,005
51 0,094
71.0,169
1| 0,307
2 | 0,97
513,264
10| 7,810
15| 12,611
20 | 17,513

0,005
0,095
0,170
0,310
0,924
3,369
8.080
13,004
17,981

0,005
0,097
0,175
0,323
0,994
3,679
8,621
13,618
18,617

0,005
0,101
0,187
0,355
1,125
4,019
9,016
14,016
19,016

0,005
0,115
0,221
0,431
1,339
4,327
9,327

14,327
19,327

0,152
0,300
0,570
1,558
4,558
9,558
14,558
19,558

0,005

0,006
0,231
0,422
0,720
1,720
4,720
9,720
14,720
19,720

0,006
0,264
0,460
0,759
1,769
4,759
9,759
14,759
19,759

0,008
0,320
0,519
0,819
1,819
4,819
9,819
14,819
19,819

0,010
0,363
0,653
0,853
1,853
4,853
9,853

14,853

19,853
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Puc. 21. "Tpadux mis

orpeleneHus

‘npoTd-

xendocts R 3CO co-
CPeJLOTOUCHHOTO BOJO-
3abopa npu mneperTexa-

HUH:
AR=277AR/Q;

=2nqg*T/(Qmn);

T=

Q=

=279B; R=R, +AR

20

05

; / . ;.j;':_,,-ﬂ__ B _&_J

0

0

27

Tpu Q=0 unu B=oo (u30MHPOBAHHHA NIaCT) ¥p==1. BennuuHa
ocHoBHHX TapameTrpos 3CO -BonoszaGopa B JaHHOH CXeMe DacCuH-
THBaeTcs Mo Bhipaxenuwo (13) c yderom coorHoluenuit (10).

B Ta6a. 12 npHBeneHH 3HaueHHst GeapasMepioro Tokasareds R,
xapakTepusyioulero nporsxkenrocts 3CO BBepX N0 NOTOKY MOA3eM-

Ta6auua 13
3uavenns T=2m1q2T/(Qmn) BAAS COCPENOTONEHHOro BOXO3a0Opa B TOPH3OHTE

€ nepeTeKaHHeM B 3apucHMocTH o 7=21¢ r/Q u Q=Q/(2nqB)

R T An3 pasAHiBHX sHateHud § )

0,1 | 0,2 l 0,5 l 0,7 l 10 1 1.2 l 1.6 ] 1,8 l 2,0
0,1 0,005 0,005 0,005 0,005 0,005 {06,005]{0,005 0,00GW 0,006
0.2] 0,023 | 0023 | 0,023 | 0,024 | 0,024 |0,024|0,025]0,025| 0,025
0,3} 0,057 0,057 0,058 0,059 .| 0,061 |0,062|0,065]|0,067| 0,069
0.4] o111 | 0,113 | 0,115 | 0,119 | 0,125 |0,131}0,1440,153] 0,163
0,5| 0,193 0,195 0,206 0,218 0,240 |0,2590,315)0,357| 0,418
0.6] 0.318 | 0,323 | 0,353 | 0,38 | 0,462 |0,547|1,082| oo |
0,71 0,510 0,525 0,613 0,728 1,212 oo | oo
0,8} 0,826 0,869 1,222 4,228 £
0,9] 1,471 1,678 o0 oo
1,0 ) o
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Puc. 22. Tpaduxk aas

T =i 1] onpenenenns _ mpora-
49 e xennocrs 7 3CO co-
_ P 65 |1  cpenotouenHoro  Bo-
I P eI e ; no3aGopa IpH mepeTe-
a7 79‘/’____’_ KaHHH:
RN el L L omgriq Te2ngTi
\ :é,éf///”" 2 (Qmn); Q=Q/(2ngB)
05— j/ = = B
/
03
a1 27 a4 a6 a8 1 1z 457

HBIX BOA OT BOZO3a6opa, H CBA3aHHOTO C HHM napamerpa 7, onpele-
JSI0INEro AJHTEeJbHOCTh PACUeTHOro HHTepBalla BPEMeHH, a Ha pHC. 21
H306paXKeHbl KPHBble H3MEHEHHs BeJNHUMHBI AR, HCHO/NB3yeMble- AJs
rpaduyeckoro onpeaeNeHHs paccTosiHuil a0 BepxHe#i rpanmuu 3CO.

Ta6n. 13 conepxkut 3HayeHus napameTrpo T u r==2nqr/Q, ¢ mo-
MOILBIO KOTOPHX MOXKHO ONpeldenuTs mnpotsxeHHocts 3CO cocpeno-
TOYEHHOro BOA03a00pa BHH3 IO MOTOKY TOJ3€MHBIX BOA; C MOMOLILIO
KPHUBHIX, H300paxKeHHEIX Ha PUC. 22, 9T0 onpefelieHHe MOXKHO BHINOJ-
HHUTb IpadHueckH.

PACYET 3CO BEPEIOBHIX BOXO3ABOPOB NOA3EMHbBIX BOJ

Hexkortopbie ocoGennoctH ¢uabTpauuu X GeperoBsiM BOA03abopam

Bénpuras yacte BoZ03a60pPOB MOA3EMHBEIX BOX  COCPeNOTOYEHA
B6JM3H Dek, KaHaloB H BogoeMoB. OHH pacnonaraiotcs OGLIMHO B Mpe-
JeJlax TOHMB! MM HAATMOAMEHHBIX Teppac, B HeGONMLUIOM YAAJNEHHH OT
BOLOTOKOB MJH BOJOEMOB, W HOCAT NOITOMY Has3BaHHe OGeperoBBIX.
B TakHx ycJOBHSX NMOBEPXHOCTHHIE BOJBl MIPAiOT CYNIECTBEHHYIO POJb
B BOCNOJIHEHHH 3aNacoB IOA3EMHBIX BOJA 3KCHJIYaTHPYeMHIX BOILOHOC-
HBIX TOPH30HTOB H 00eCleYHBaIOT CTAOHJIBHOCTb M BHICOKYIO IPOH3BO-
IUTEeNBLHOCTh Geperosblx Boa03abopos. B HeroTopHIX ciaydasix EBOJO-
3a60pHBIMH COODY2KEHHUSIMH IlepeXBaTHIBAETCH TAK:XKE YacTh €CTeCTBEH-
HOrO TNOTOKa, B HeHapyUIeHHHX ycJaoBusAx (40 Hagada paboThl
Bofo3a6opa) APeHHPYeMOro pekoil. [IBH:KeHHe IOA3eMHBIX BOA K Gepe-
roBeiM Bojo3abopaM OnlcTpo npuobpeTaeT CTalMOHApHBIH XapakTep.

Takum o6pa3oMm, B3aHMOCBS3b TOA3EMHBIX H IIOBEPXHOCTHHIX BOJ
ABJSETCH OAHHUM M3 CyUleCTBeHHHX (PaKTOPOB, KOTODble NOJIKHBI YYH-
TBIBATHCS1 KaK HPH OLEHKE NPOH3BOJHTEJNLHOCTH GeperoBhbix Boj03a6o-
POB, TaK H NPH pacyeTax 30H HX CAHHTAPHOH OXpPaHHI.

B 3aBHCHMOCTH OT CTelleHd M XapaKTepa B3aHMOCBS3H NOJA3eMHBIX
BOJ C peYHBIMH TIPHHATO pa3jHyaTh ABa BHJa NOBEPXHOCTHHIX MOTO-
KOB:
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1) uMmeromHue NONHYI0 FHAPABAHYECKYIO CBA3b C SKCIIYyaTHPYEMbIM
BOJOHOCHBIM TODH30HTOM (THAPaBJIHYECKH COBEpLICHHHE peke);

2) uMmeroulde 3aTPYAHEHHYIO THAPABJIHYECKYIO CBSI3k € NOJ3EMHH-
MU BoJaMu (rMApPaBJAHYeCKH HECOBepILIEHHBIE PeKH).

['uppaBaduecKd cOBepLIEHHbIe DEKU XapAKTEPH3YIOTCH TEM, YTO Ha
HX ype3e YpOBeHb NOX3eMHBIX BOJ COBNAJAaeT ¢ YPOBHEM BOJbl B pPEKe,
T. €. HHQUJIbTPAUMA DeuyHbIX BOJA B BOJAOHOCHRIH NJACT NPOHUCXOIHT
npakTHYeCKH 0e3 NOTepb Hamopa. DTO HMEET MeCTO NPH AOCTATOYHO
rnyGOKOM Bpe3e pycja peKd B BOAOHOCH»II naacr (Ha 0,6—0,8 ero
MOIIHOCTH) M OTCYTCTBHM KOJbMATHPOBAHHOrO CJIOS HA JHE PEKH.
K sToMy BHAY MOXHO OTHECTH TaKXKe JOCTATOYHO LIMPOKHE DeKH
(lHpHHA KOTOPHIX 3HAUHTENbHO 00Jblle MOUIHOCTH BOJOHOCHOTO ro-
pH3oHTa), c1a003aKONbLMAaTHPOBAKHble H He3aMJeHHbIE.

3aTpyxHeHHass rujpaBidyeckas CBf3b BOJOHOCHOTO TODH30HTA
¢ peko#l MoxeT OplTh 00YCJIOBJAEHA HaJHydeM B ee Pycjae Dasjessiolle-
ro c¢lof ¢ HU3KUMH (UIbTPAUUOHHBIMU CBOHCTBAMH (MOHMEHHBIE OT-
JIOKEHHUS, 3au/IeHde pycaa M T. I.) MU HeMoJHOHA BPe3KoH pycia B BO-
JOHOCHbIH nyacT. (MeHee yeM Ha 0,6 ero MourHoCTH).

Jpyroi Baxkubelfi (aktop, KOTOPblf HeOOXOAMMO YYHTHIBATH IIPH
npoektupopanuy 3CO B0g03a6OpPOB, — HANpPABJCHUE [IBHXEHHA MOA-
3¢MHBIX BOJ B 30H€ XelicTBHA GeperoBoro Bojosabopa.

B obGnactax ¢ ryMHAHBIM KJAUMATOM, T. e. Ha OOJbIIEH YacTH Tep-
putopuu CCCP, peunbi€é JOJNHHBEI SIBASIOTCSA APeHAMH NMOA3EMHBIX BOX
H JBUXKEHHUe TOCHEIHHMX IOCTOSIHHO, 3a HCKJ/IOYeHHeM CPaBHHUTENbHO
KOPOTKHMX ITaBOJAKOBBIX MEPUOIOB, MTPOHCXOAUT U3 6eperos B PEKH.

B o6aacrax ¢ apuaabiM kaumatoM (Cpexusas Asms, Kasaxcran),
Ile ucmapeHde npeobnazaer HajA ocajkaMH, Habaonaercs obpartHoe
COOTHONIEHHe, KOTAa DEKH TEPAIOT CTOK B Pe3yJbTaTe IOCTOSHHOR
GuAbTPAUUH B TNOAPYCTOBble H OBeperobble BOJOHOCHBIE OTJIOXKEHHS,
B sTOM cayyae cBoOOAHAS WM Nbe30MeTPHYeCKasi NOBEPXHOCTb TIOA-
3eMHbBIX BOJ NOHHKaeTcs OT peKH B raylp Oepera M ecTecTBeHHBIR
TOTOK HanpaBJeH OT PEKH.

Ins palloHOB ¢ ‘CyXHM XKapKHM KJIMMaTOM XapakTepHbl TaKxXe
peuHble AOMHHB C HEMOCTOSHHBLIM PEYHBLIM CTOKOM. B Takux ycnoBUfX
noA3eMHble BOJbI, 3aKMIOUeHHble B a/VIIOBHANBHBIX OTJOXEHHUAX, TO-
Jy4aloT TOJIbKO NePHOAHYECKOe BOCNOJHEHHE B MHOTOBOJAHHE MEPHO-
Abl roja, Korja MosiBAseTCSl CTOK B DeKax; B OCTalbHOe BpeMs roia
BOAB PEK DAacCXOAYIOTCA Ha HCHapeHHe M CTEKAlOT BAOMb IO AOMHHE.
TaxuM 06pa3oM, ecTeCTBeHHLIH MOTOK TMOA3EMHBIX BOJ 3JeCb, KaK H
B rOpHbIX ZOJMHHAX, HaNpaBJeH NapajsieIbHO PYCay PeKH.

PaccMOTPHM OCHOBHble CXeMbl JABH)XEHHs1 NON3EMHBIX BOX K Oe-
DEroBHIM BOJ03260paM € y4eTOM IlePedHC/IeHHbIX OCHOBHBIX 0COGeHHO-
cTell GUABTPAUHOHHOrO NMOTOKA B PEYHBIX JONHHAX.

CocpenotoueHnblii Geperosoit Bogo3zaGop

Iycrb BoA03a60p MOA3eMHBIX BOJ, COCTOSIIIHA M3 ONXMHOYHOH CKBa-
KHUHH WJIH KOMNAKTHOH TPYNfH B3aHMOAEHCTBYIOLIMX CKBaXuH, SKC-
NayaTtHpyeT BOAOHOCHBIH TOpPH30HT BOJH3H COBEPUIEHHOM DEKH (Boxo-
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9 Puc. 23. Cxema pacnonomerus cocpe-
JAoToueHHOro Geperosoro Boxo3abopa
H=const

§=const

Pera

d

- —= 1 Puc. 24. CxeMn ¢urbTpaunu x cocpe-
CrBaxmcura  gotouenHoMmy Geperosomy Bon03aGopy

OpH eCTECTBeHHOM MOTOKe, Hanpas.leH-

L~ HOM K pexe:

E—OTHOCHTehbHO Manabl pacxon Bojao3a-
6opa (Q<{mxoq); 6 — GonbmoR pacxoa Bo-

noza6opa (Q>mxeg). YcnoBume o0GosHaue-
Hilfl M. Ha pHc. 14

———

Penwo

s
|

%
pelra

ema). ¥Ypes pekn Ans GOJBUIMHCTBA CAyYaeB CXeMaTHYECKH MOIKHO
paCcMaTpuBaTh KaK INpPSMOJHHEMHBI KOHTYP GeCKOHeuHOH AJHHBL.
Cunraercs Takxe, 4TO BOJ03a60p PA6OTAET ¢ MOCTOSHHBIM PACXOAOM
Q u yxanen OT PeKH Ha paccTosiHUe Xo (puc. 23). B nanbmefimem
6yaeM moJaraTh, YTO OChb y COBNAZaeT ¢ YPe3oM pexkH, a OCh_x Ipo-
XOIHT Yepe3 UEeHTP COCPeIOTOYEHHOro BOA03360pA MMM JHHEHHOro
pana cksaxun. Ha ‘ypese pexu, T. e “mpu ¥=0, samaercs yciopue
TOCTOSAHCTBA Hanopa (HJH YPOBHSI) TIOA3€MHBIX BOJ.

Pacuetsnle Qopmyns ansi onpepenenns rpawuy 3CO nosmyyens:
AJsl yc/OBHH - cTauuoHapHoil ¢uabTpanud. Kak mnokasamo B paGore
B."M. Tonba6epra [12], Bpems mnpogBuKeHHs NoA3eMHBIX BOX NpPH
CTAUHOHADHOM peXHMe HE3HAUUTEbHO OTJAHYAETCH OT BPEMEHH NBH-
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XeHHs TPH HEeCTALHOHAapDHOM pexuMe, OCOGEHHO Ha CPABHHTENbHO
HeGombluMX yAaNeHHiX 0T Boposabopa. Tax,-ecan myTb QuibTpanuu
g1o Bomo3abopa -paBen 1000 M, To 3TO pacXoXKAeHHe COCTABAAET
(B GeckoneunoM mnmacte) Bcero 3,7%.-TIoCKONBKY IpH HeCTalHOHAp-
HOM pexHMe CKOPOCTb MepeMellleHHsl YacTHIL BOAbI MeHblle, YeM TNpH
CTAallHOHAPHOM, PacyeThl No QopMynam ans CTallHOHAPHOIO PeXHMa
MaI0T HeKoTophlit 3amac npounocts [12].

Beperosoit Box03a6op MOA3EMHBIX BOX MOXeT paboTaTh NpH Ha-
JHYHH eCTeCTBEHHOro IOTOKAa, HanpaBJeHHOTO K pPeke HJiH OT Hee,
a TakXe B YCJHOBHAX Gacceifna, T.'e. 6e3 €CTECTBEHHOrO NMOTOKA.

Ecrecraennsiii noTox nanpasien K pexe. 3oHa 3axBara Geperoao-
ro Bojosabopa A paccMaTpHBaeMOro cJyuas, KOIfa ecTeCTBEHHLIH
NOTOK NOA3EMHBIX BOA HANpaBleH K peke, DpPeACTaBieHa Ha
puc. 24,

CxeMa Ha puc. 24,0 xapakrepHsyer ¢UILTPaUMOHHKI HOTOK, KOr-
na ae6ut Bomo3abopa Q NONHOCTHIO KOMIEHCHPyeTCSi €CTeCTBEeHHBIM
noTokoM (T. e. Q=Q.), a peunble BOAB HE YYacTBYIOT B NHUTAHHM BO-
nosabopa (Qp==0). Ilpu sTom o6pasyercs Bomopasienbnas Touka N
C KOopaMHAaTaMH X=xp, W y=0, pacfioaraiollascs Mex1y BOA03a-
GopoM M pekoll H orpaunqusa}omaﬂ npefeabtsle pasmepnt 3CO Buu3
N0 ecTECTBEHHOMY NOTOKY MOA3EMHEIX BOA. Tlonoxenne 3Tofl . TOUKH,
Jexalllel Ha HeHTPaJbHOH JIHHHM TOKa, OMPENENAETCs KOOPAHHATOH,
A/ KOTOPOH HMeeTCs Clefyloillee BHpaXeHue:

%,=V1-0, (48)

rae Xo=1xp/x0; 0=Q/ (ngxd).

Dopmyna (48) CrpaBeANiiBa NPH OTHOCHTeNbHO ManoM HeGHTe BO-
no3abopa {Q<1), npu KOTOPOM TO/ILKO H BO3MOXKHA PacCMaTpHBaeMast
cxeMa TeueHHS.

Bhipaxkenus A48 COCTaBASIOMMX CKOPOCTeH Ux, Uy H (QYHKUHH TO-
K& B TOM Cjydae MOXHO NPEACTABHTb B TaKOM BHJE:

ve=(Q/2nm) {[ (x+%0) /0*] — (x—20) /r*} —q/2nm; (49)
vy==(Q/2xnm) [(y/0*)— w/r)]; (50)
b=(Q/2n{arctg[27/ (1—F*~5*)]—25/Q}, (51)

rae j=y/xo.
Hs dopmyas (51) MOXHO MOMYYATH YpaBHeHHe HeHATpaibHOR JH-
HHH TOKa

=V 13— %ctg(9/0). (52)

OrpanuYuBaionlesl 06:1acTh MHTaHHsT BOL03a00OPa.

C noMomeio Toro e ypasfenus (51), monaras x—>o00, MOXHO
TaKXKe ONPENeNHT MaKCHMaJbHO BO3MOKHYIO IDHPHHY o6aacti 3a-
XBaTa dmax

N amax=n6/2, (53)
rae d=d/x,.
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[Iupuna o6nacth 3axBata, Bhpaxaemas mo (53), cooTsercTByeT
BpeMeHHU f—>oo,

Hcnonbsys soipaxenne (49) mo dopmyne (R=R;4-AR), moxno
MOJYyYHTb 3aBHCHMOCTb MEXJy pacyeTHHiM MepHOAOM BpeMedu T H
npotsixkerHocThio R 3CO BBepX 10O NOTOKY:

R—=T4AR, (54)
rae R=R/xo; T=qT/(mnx,);
AR=[(1—Z%p?) /2%o]In[14-2%,R/ (14+R—Z,R)]. (55)

Ilepsoe cnaraemoe B ypaBHeHnu (54) T==R, (rze Ry=Ry/xc)
npeacrasasier co6oH -paccrosHue R, TNpeofosieBaeMoe  YacTHILAMH
BOABI 32 BpeMsi T B €CTECTBEHHLIX YCJOBHAX NPH OTCYTCTBHH BOJO3a-
6opa (NMpu ABMKEHHH CO CKOPOCTHIO GHITOBOrO MOTOKA §), T. € Ry=
—qT/(mn). }

Bropoe cnaraemoe (AR=AR/x;) omnpexenaseT NONOJHHTEJbHOE
paccTosiHue, KOTOPOe NMPOXOAHT YAaCTHLA BOAB IIPH SKCIIyaTalHH BO-
nKo3abopa 3a To ke BpeMsa T. Benuuuna R BXOAHT B BHIpaxkenue (55)
HesBHbIM oOGpasom. Ha puc. 25,a mpeacraBnensl rpaduku Ans ompe-
JeneHus BenuudHbi AR B 3aBHCHMOCTHM OT 33JaBaeMOro nepuopa Bpe-
menu T u 3nadeHHi Tp.

U3 puipaxenus (b5) MOXKHO mony4nThb, yTo npu Tp—>0 (paspenn-
Has TOYKa cMmemaercs K ypesy pekd) AR—1, 1. e. ARmax<<l. Tlo-
CKOJbKY 06biuHO AR>>Z,, 3aMenssi B dopmysne (55) morapudm mep-
BbIM WIEHOM €ro pas/oXKeHHf, MOXKHO MONY4HTh

AR~(1—%,>) R/ (14+R)=~R/{(14-R). (56)

[oxcrasassa suipaxenne (56) B dopmynay (54), monyuuM mpuoIH-
JKEHHOe BHIpa)KeHue BeJHyMHH R:

R=05T(1+V1+47). (57

TIpy £o<<0,5 BbiuucaeHns Mo NpuGaHxKenHo# dopmyne (57) naror
OTHOCHTeABLHYIO TIorpeliHoctb He 6osee 10%. Ipu T=8 ona c Toft Xe
AOrpeIlHOCTBIO CpaBeinBa s JoObix 3HaUYeHHH Tp.

IMporsixkenHocts 3CO r BHH3 7O TOTOKY NMOA3EMHBIX BOX OT BO-
103a60pDHOTO COOPYXKEHHS MoxKeT ObiThb Ha#lieHa H3 BbIpaXKCHHS

T=[(1—%,2)/2%p) In[14-2%pF/ (1 —F—Z*—Z,F) | 7, (58)

rie F=r/x,. [Jis onpeneneHus BeJHYHHL r MOXHO BOCIOJIB30BATHCA
rpapukaMu Ha pHc. 25,6. IloHATHO, YTO MaKCHMaNbHO BO3MONKHOE
3HaueHMe BEJHUMHBI 7 PaBHO PAaCCTOSHHMIO MeXAy BOAOPa3e/bHOH
TOuKOft ¥ BON03a6OPOM, T. €. Fmax=1—Tp.

Ilinpuna d o6nactu saxsatra u .3CO BopoaaGopa B AaHHOM Cay-
gae MpHOAMXKEHHO MOXeT GHTbL YCTaHOBJeHa HAa OCHOBE CJeJyIOLHX
coobpaxenuii. Tlnomans saxsara F=QT/(mn). Ilpupasnusas Be-
aryudy F K NNomajn 3aauica ¢ OCSMH L=R--r u 2d,xoT0pHIM CXe-
MaTHYHO H306paxaercs oGjacTb 3aXBaTa, MOXKHO NOJNYYHTb CJIAERYIO-
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Puc. 25, Tpadukn nas onpenenenus mpotaxentoctH 3CO AR (@) ur (6, 8):
I'padexu Ba puc. @, 6 K cXeme Ha DHC. 24,4, Ba DHC. 8 K CXeMe Ha DHC. 24,6:

T gomhe 1z AR,
mnxe Q Q Xo
— o= Qr - ®XQ 1 d d,
T =QT = N q=-—0-=—_—,d=—-—, dma,‘,(= max
=X, Q Q Xo Xo

HICE BLIpAXEHHe NJf OnpelesNeHHS] MAKCHMAAbHON IIHPHHH O6MacTH
3axBara:

d==20T/ (R+-r), (59)
rae d=d/x,.

IIpn  yBenuuennu pebura BonosaGopa BOJIOpa3fe/ibHast TOYKa
N cmewaeres B CTOpPOHY peKH u B HpeeNbHOM ciyqae, xorja Q=
=1, pacnonaraercst Ha ypese pexn (xp=0).

[pu nanbHefimem yBenuuenun peGura Boposabopa, Korma Q>1,
0T50P NOA3EMHHIX BOJ YAaCTHYHO KOMIEHCHPYeTCs NOCTYIJICHHEM B BO-
AOHOCHBIA MACT peuHbX BOX. CXeMa AAs HaHHOTO CJyuas MpHBeJeHA
Ha pHc. 24,6. Jle6ut Boj03a6opa Q B TaKMX YCIOBHSX CKAAIbIBAETCS
3 QHIBTPYIOLHXCA PEUHHX BoA Qp M H4CTH GHITOBOTG NOTOKA [OA-
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3eMHBIX BOA Qe: Q=Qp+Q., rae Qp==:Q arctg jp—27,, |3nech Fp=
=Yyo/%, Qp=Q/(g%0)]; Qe=2Q arctgFp+27, [anmecr Qe=
= Q¢/ (9%0) ].

M3 3Tux BolpaKeHMH BHAHO, YTO COOTHOLIEHHe MEXAY €OCTaBJs-
oMy febuta Boxo3aGopa B 3HAUHTEJBLHOH CTENEHH 3aBHCHT OT Be-
JIMYHHBl Yp — MOJIOBHHDL! IUHPHHE GPOHTA (UABTPALHH PEUHBIX BOA Ha
ypese PeKH, KoTopasi oNpeAeaserca cjelyiouumM o6pasom:

5=V 01 (60

B taba. 14 mpuseiers 3HaueHHss OTHOWleRHs Qp/Qe ANA pasnuy-
HBIX BeJIHUHH Jp H Q.

W3 paHuelx, NpHBefeHHHX B Tal/uie, BHAHO, YTO IIPH Yp=
= (2—2,5)x; peunble BOAHB COCTABJSIOT NPHMEPHO MNOJOBHHY deGH-
Ta Bojo3abopa. IIpu yBejHueHHH ero NPOM3BOAHTENLHOCTH AOJS NpH-
BJIeKaeMBIX PEUYHBIX BOJ BO3PAacTaer.

INporsxkennocts r 3CO B obnactu Mexay pekofl u BOA03abopom
MoxeT GbiTh HalileHd H3 3aBHCHMOCTH

T=[(1+5") /7o) arctg[igp/ (1+Fp*—F) ] —F. (61)

INonsiTHO, YTO BeAMYHHA I He MoXeT ObITb Goablle PacCTOSHHA Xo
MeX]y PeKoll H BOZ03a60opoM, T.-e. Fmax==1. Tpadux ans onpexnere-
HHsi BeJAHUHHH r no ¢opmyne (61) nmpuBeler Ha pHC. 25,6.

Buipaxenue (61) Moxer ObITh HCNOJB30BaHO TaKXe MJsA oOmpene-
JeHHsi BPeMeHH Ipes,’ B TEUeHHE Kofoporo peunas BoAa JMOCTHraer
Boxo3aGopa. B 3ToM Ciydae HEOGXOAMMO NpHHATL F=xo (F=I1) n
TOrAa

Tpes=[ (1450 /7] arctg (1/5p)—1. (62)
BBepx no mOTOKY MOA3eMHBIX BOX MPOTAXKEHHOCTb R 3CO moxHO
ONpEeAeNIUTb H3 BHIPAXKeHHs

T=R—AR, (63)
riae
AR=[(1—5»*) /Fo) arctg[GpR/ (1+75*+R) |-
Tab6aunua 14
N — — Nens petnsix BOA
° | W% W
1 0 0 0
2 1,0 0.2 18,2
3 1,4 0,4 30,7
4 1,7 0,6 39,1
5 2,0 0,8 45,0
6 2,2 1,0 50,0
7 2,4 1,1 52,3
8 2,6 1,3 55.6
9 2,8 1,4 58,2
10 3,0 1,5 60,4
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Puc. 26. Tpaduxu ngas onpenesenust napamerpoB 3CO d (a) w AR (6) x cxeMam
na puc. 24.6. Cm. bopmyss X puc. 25

Ha puc, 26,6, npuBefensl rpaduku M3MeHeHHS BeNMHYUHH AR, mo-
ayyaemolt ¢ fomoueio Gopmynnt (63), B 3aBucumoctu or.T.

Illupuna o6nacTH 3axBaTta B JAaHHOM “Ciryyde ycraﬂasmaae'rcn no
BpeMeHH NBMXEHHS YaCTHU BOAH K BOfo3aGopy. B obuiem Bume sTo
BpeMs ONpefenseTcs no cbopmy.ne

1+ctg? [2(¢—2/Q)]
Vi—2 4 2z2cg12(3—2/Q)
rae $=0,5 arctg[25/ (y“‘+f"‘-—l)]+y/0
I]]upmxa d 3CO HaxoaHTCA M3 YCJIOBHS 67‘/61{) 0. T'padux ans

onpenenenis BeJHunHH d, MOJNYYEHHBI TaKUM 00pasoM, TIPECTaBJ/IeH
Ha puc. 26,0. U3 uwero BHAHO, YTO NPH OTHOCHTEJbHO MAaJBIX 3Hage-
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Husix Bpemend T (TQ<<6—10) mupuia 3CO npakTHYECKH He 3aBH-
CHT OT BeJMHYHHBI €CTECTBEHHOro pacxoia ¢. B 2roT mepHon ona Mmo-
ket Obith HalizeHa no dopmyne (59). Tlpu Gonee znurTenbHEIX ne-
pHojax BpeMeHH BelHuuHa d pacreT H [OCTHraeT MAaKCHMAaJbHOTO
3HaueHHSI dmax, KOTOPOE MOXeT ObiTb HalifeHo mo dopmyde

7. =02 =0QarcctgVo— 1+ Vo—1, (65)

rae (d=d/x,).

Ha puc. 26,0 npHBefeHb HEKOTOpble 3HAYeHHs dmax AJS Pasynu-
HEX §=1/Q. U3 rpaduxkoB Ha 3TOM DPUCYHKE BHIHO, 4TO Ipu Q<
<5 penuuuHa d CpaBHHTENbHO OBICTPO AOCTHraeT CBOEr0 MaKCHMaJb-

HOro 3HadyeHHus.

NpuMep pacuera. [Jns BogocHaGxeHHs NOceJKa NpoeKTHpyeTcss npoby-
PHTb B a/UIOBHAJbLHHX OTJOXEHHAX HA PAcCTOSHHH Xo=100 M OT pEeKH CKBaXKHHY
C MNpoeKTHpyeMEM fe6utoMm cxkBaxuHn Q=2000 M3/cyt. Cpennuit Kosddunuent
GHIBTPAUMH AJIOBHAJBHHX OTJ0XKeHHA k=30 M/cyT, MOIIHOCTH BOJOHOCHOIO FOpH-
30HTa m=230 M, aKTHBHAas IIOPHCTOCTb BOJCHOCHHX nopoj n=0,25, yKJom ectect-
BeHHoro nortexa i=0,001.

Tpebyerca onpeseantd pasmepn Broporo nosca 3CO, ncxoAs #3 BO3SMOXHOCTH
GakTepunasabHoro sarpssHenns maacta (Ty=400 cyt), H TpeTbero mosca, paccyudTaH-
HOro Ha Bech CpPOK 3KCIUyatauuyu Bogozabopa Tx=25 mer (10* cyT).

Jlns pacuera HCKOMBIX BeJHUMH HafileM CHAYaJa pPAacXoj] €CTeCTBEHHOrO NOTOKA
q=kmi=30-30-0,001=0,9 m?/cyr. B panuom cayyae Q>nx:q, Tak kak 2000>
>3,14-100-0,9 u, cregopatennHo, ycaoBus paGoTH BOA03a6Opa COOTBETCTBYIOT CXeme
Ha puc. 24,0.

Ina onpenenennss nporsakennocTH r 3CO or Bomo3a6opa B CTOpOHY peEKH
ucnonb3yeMm rpadux #a pHc. 25,6. Haitnem csauana 3HaueHnst Ge3pasMepHHIX nmapa-
meTpoB: §=1/J=3,14-100-0,9/2000=0,14; T,=TQ=2000-400/(3,14-30-0,25-1002) =
=3,4 npu T=400 cyt; T,=TQ=2000-10%/(3,14-30-0,25-1002) =85 mpu T=10* cyT.

[To rpaduky, npuBenennomy Ha puc. 25,8 (cxeMa Ha puc. 24,6), ycraHasau-
BaeM, UTO JAaHHHIM 3Ha4yeHHSM T; H § COOTBETCTBYeT BeauymHa 7->1. Dr1o 3mHauwur,
yto T Gonblie BpeMeHH NBHIKEHHs BOXM OT pexkn 10 Bonozabopa (T>Tpeq) H, cae-
AOBATENbLHO, HYXHO NPHHATH r==xy=100 M.

[lupuny ¢ponta GuUABTPAUUH DEUHHIX BOX HA ype3e PeKH Yp MOXKHO ONpEeie/HTb
no ¢opmyae (60):

Yp == Xoyp= 100-}/[(2000; (3,14-100-0,9)] — 1 = 246 m.

Bl(agg)x, 3a KOTOpOe peuHne Boxbl AOHAYT AO Boxo3abopa, ompelenum no ¢op-
Myne :

30-0,25 7 1002 - 2462 100
tg—— 100} = .
0.9 216 arc s 10 ) 98 cyr

Onpenendm Temepp mporskenHocts R 3CO BBepX NO NOTOKY MNOA3EMHHX BOZ.
ITo dopmyne (54) maiimem cHauana paccTossHe Ry, KOTOpOe NPOXOAHT YACTHLA BOAH,
IBHrascCh CO CKOPOCTBIO eCTECTBEHHOTO NOTOKAa: R,=0,9-400/(30-0,25)=48 M npu
Tw=400 cyt; R,=0,9-10%/(30-0,25) =1200 m npu Tx=10* ¢yT.

Hanee no rpapuxy Ha puc. 26,6 HaxonuM RonodHuTeNbHOE paccTosnge AR, o6y-
cioBleHHOe JieficTBHeM Bojosabopa: §=0,14; T=0,9-400/(30-0,25-100)=0,48 npu
Tn=400 cyr; T==0,9-10%/(30-0,25-100) =12 npn Ty=10* cyT. CrexoBatennso, AR=
=1,25, a AR=1,25-100=125 m npn Tx=400 cyr; AR=30, a AR=3,0-100=300 u
npa Tx=10* cyr.

Ilanee no dopmyne (54) moayunm: R=48-1125=~170 m npu Tw=400 cyr; R=
=1200-1-300=1500 m npu Tx=10% ¢y, a 06iast NPOTAKEHHOCTL BTOPOTO H TPEThEro
;I‘OHCCI)B‘CQC_TGBHTZ L==100-170=270 M npu T,=400 cyt; L=100--1500=1600 M npn

= CyT.

das_onpenenedns wupunn 3CO HenogbyeM rpagHK ma pHc. 26,a. Tpu stom
§=0,14; T1=3,14 nna Tu=400 cyr n T/=85-zna Tz=10% eyr.
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OtuM 3HayeHHAM Oe3pasMepHHX MapaMeTpoB cooTBeTCTBYOT: d=16 (Tu=
=400 cyt) u d=5 (Tx=10* cyt). Cnenopateasno, d=1,6-100=160 M u d=5-100=
=500 M. -

He6ur Bojo3alopa B paccmMaTpHBaeMOM CJyuae CKIaJhbBaeTcs H3 (H/ILTPYIOUIHX
peuHnx BOX Qp M OHTOBOr0 MOTOKA MOA3€MHBLIX BOA Qe 3HAueHHS STHX BEJHYHH
Clle 1YIOUIHE:

2.2000 246
= — _92.0.9.246 = LY —
P="3 14 arctg 100 2.0,9.246 = 1070 wm®/cyr;
2.2000 100
= tg — -U.9. = 8 ; .
e 3.14 arcg246+2 0.9.246 =930 M3,cyr

Ecrecreennvii notox orcyrcrsyer. CTPYKTypa TEUeHHS MOA3eM-
HBIX BOJA K COCPeJloTOYeHHOMY GeperoBoMy B0J03a6OpYy B YCJIOBHSIX,
KOTJla €CTECTBEHHHIIl IOTOK NMPAKTHYECKH OTCYTCTBYeT, H300paxkeHa Ha
puc. 27. OueBHAnO, 4TO NHTaHHe BoJo3alopa B 3TOM cJlydyae TpH
yCTAHOBHBLIEMCA pexXuMe (QUABTPAUUH MOJNHOCTHIO OCYLIECTBJAETCS
peursiMM BoZaMH (Q==Qp), a MUTAHHE H3 eCTECTBEHHOro NOTOKa OT-
cyrcTByeT (Q.==0).

PacueTHble 3aBHCHMOCTH AJs onpeleseHus npoTtskeHHoctd 3CO
HMEIOT CJelyolLui BUA;

Ans pacueta R (B ctopoRHy Gepera)

T=R2(14R/3)/7; (66)
AJst pacyeTa 7 (B CTOPOHY PEKH)
T=r2(1-7/3)/Q. (67)

Bripaxenue (67) npm F==1 jpaer QopMyny AJsi pacyeTa MHHH-
MaJIbHOr0 BPeMEHH NPOABHIKEHUS PeduHBbIX BOJ K BOZo3abopy mo Kpart-
yadureit MTHHAKU TOKA!

Tpei=2/(30Q). (68)

I'padux xns ompenesieHuss BeJHUMHB r HOpUBeAeH Ha puc. 28,a.

3nagende R Moxer GuiTh nosyuyeHo mo rpaduxy ua puc. 28,6, a d —
a

P endt

=23, =12

Puc. 27. Cxema ¢uabrpanky Kk GeperoBoMy COCPENOTOYEHHOMY BOL03abOopy mpu OT-
CYTCTBHH €CTECTBEHHOro motoka (g=0):-a — naan; 6 — pa3spes.
1 —ypoBeHb NOA3EMHEIX BOA; £ — AMHHH TOKa, Y¢ioBHbie 0603HaueHHR CM. Ha DHC. 14
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Prc. 28. T'padnkd ans onpenencnns mnpoTsxkennocrs 3CO (x cxeme Ha pHe. 27).

a—r: T=rixe, Ty=0QT = Qr ; 6—R R= -—R~ , T'=0T=- QI ; 8—d (Gonvime
'Mnxo Xo wMnxe?
= _ d - QT
aHadeHuA T,); d = — ; T, =QT = - ;& —d (Mannie 3Hauenus Ty)

Xo wmnxdy

no rpapuky Ha puc. 28,6 (an1s GoJbLIHX 3HAaueHHH BpeMeHH Ti) H
puc. 28,2 (a5 Maabix 3HdueHuh Ty).

ITpuMep pacuera OnpeneanM pasMepH BTOpPOro u Tperbero moscos 3CO
npH OTCYTCTBHH €CTeCTBEHHOT0 NMOTOKa nol3eMHHX BoA (=0, §=0).

Ina onpenenenns npotsentocTs 3CO oT BONO03a6opa B CTOPOHY peKH HCIONb-
3yeM rpadux ua puc. 28,a. 3nauenus Ge3pasMepHHX NapaMeTpoB OyIyT CaelYIOUWIHMA:

T1=2000-400/(3,14-30-0,25-100%) =3,4 nas Tx=400 cyT n
T,=2000-10%/(3,14-30-0,25-1002) =85 nas Tx=10¢ cyr.

Ilo rpaduky F=Fmax=1, Torna r=100 M, T. e. pacueTHoe ppeMsi GoJblue BpeMe-
HH JBHIKeHHA BOAH OT peKd A0 BoHo3abopa.

Muhnmasibiioe BpeMst ABHXEHHS PEUHHX -BOJ K BOJ03360pYy MOXKHO ONpeleNHTh
no ¢popmyne (68): Tpew==(2/3) - (3,14:30-0,25-1002) /2000=79_cy. '

Onpeneany mpotsxennoets R 3CO or Bogozabopa B TropoHy Gepera, NS dero
BocnioJib3yemcs rpadukoM ma puc. 28,6. 3yauennst GeapazMepHHX IapaMeTpos GYAYT
CaeAyIomuMHU:

aast Tu=400 cyr:
T==3,4; 1gT:=0,53, torna R=1,5, caenosaresbno, R=1,5-100=150 M, a obmas
paupa 3CO L=100--150=250 M,

Ang Tx=10% cyr:
T,=85; lg T)=1,92, rorna R=5,5, caenosareiabno, R=55-100=550 ™, a obuas nau-
na 3CO L=1004550=650 M.

Ias onpenenenns mupuun 3CO HCnonb3yeM rpadukH, NpHBeleHRNe Ha pHe.-28,6
u 28,2: mipn Tw=400 cyt T=3,4, u no rpaduxy ua puc. 28,2 d=1,6 1 d=1,6-100=
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=é60 m; npun Ty=10% cyr T,=85, u no rpaduxy Ha pHc.-28,8 d=5 u d=5-100=
=500 M.

B paccMotperHOM ¢ilyuae AeOHT -Box03300opa obecneunBaeTcsl TOJBKO 33 CYeT
nocTynseHuit peinux Bol; T. e. Q=Qp.

cTecTBenHbLl NOTOK Hanpasaed or pexu. Ha puc. 29 npencras-
NMeHa cxeMa (HAbTPallHH K GeperoBoMy COCPefOTOYEeHHOMY B0J03a6o-
py TpH eCTeCTBEHHOM INOTOKe, HANMpPaB/JeHHOM OT PEKH B CTOPOHY Ge-
pera. Ilpn_310M Ha ocn x obpasyercs BoLopasjeabHasi Touka N, Ko-
opAHHATa KOTOPO# Xp ONpejessieTcsi H3 BHIpaXKeHUS

=V o+ (69)

[potsaxennoers R 3CO B cTopoHy pekn (BBEpX MO MOTOKY) B 3TOM
cayyae Moxer GhITh HalileHa H3 COOTHOLIEHHS

T=R—AR, (70)
rke AR=[(Z;*—1)/2%,] In{[1+R/(z,—1)]/[1—R/ (z,+1)1}.

BennunHy R MOXHO TakKe Ha#TH no rpadHuky, NpHBEJCHHOMY Ha
puc. 30,a. Ilpu aTOM oueBHAHO, uTO R<1. i

[Ipr R=1 (R=x), T. e. €CH YyacTHUa BOJAH Ha4HMHAET CBOH NyThb
OT ype3a pekH, Bhipaxenue (70) Hact dopmyay Al ONpeNeNeHHS
BpeMeHH Tpey HaUasa MOCTYNJIEHHS PEYHHX BOA B BOJ03a6op:

Tpes==1—In[ (Fp—1)/(Fp+1)]. (71)

Pasmep r 3CO BHH3 no motoky (B cTopoHy Oepera) ompejenser-

csl ANl JaHHOH CXeMHl H3 BBIPaXKEHHS
T=[(Fp*—1)/ 2Z,) In{[14F Zo+1) 1/ [1 -7/ (Zp—1) ]} —F. (72)

Ha puc. 30,6 npHBeaeHb TakXe rpapHKH 3aBHCHMOCTH BENHUHHH
r or.BpeMeHH T ¥ KOOpAHHATH Xp."OueBHIHO. YTO B MpefiesibHOM Cly-
yae Pmax=ZXp—1.

Hlnpusa d 3CO B 3aBHCHMOCTH OT BeauunHni Ty .m §=1/0 mo-
®eT ObITb OmpefiesieHa mo rpadHkaM, mpuBelCHHBIM Ha PHC. 30,8. Us
puc. 30,8 BHIHO, 9YTO NPH OTHOCHTENbHO HEeGOJBLINX AeGHTax BOJO-
3abopa Q<2 (mam §>>0,6) wmpuna 3CO GBHICTPO HOCTHTaeT CBOErO
MakKCHMAaJbHOrO 3HAYEeHH dmax=Yp K HAallee OCTaeTCcs TOCTOSH-
HOH.

[MousATHO, 4TO AJ1a AaHHOH CXeMHl NeOGHT BoAo3abopa NONHOCTHIO
oGecleynnaeTcst MPUTOKOM PeUHBIX BOA, T. €. Q=0Qp, a Qe=0.

Mpumep pacuera. Tpebyerca paccunrafe rpaniith 3CO xns Geperoporo
BOZ03a60pa, PaboTalmero B YCAOBHAX, KOMNa ECTeCTBEHHHH HOTOK HampaplieH OT
pexn ¢ yknonom i=0,001. Octanbueie HCXOJHHE AaHHHE TaKHe K¢, K8K H B Npeld-
IywAx npuMepax: xo=100 M; Q=2000 m3/cyr; k=30 m/cyt, m=30 m; n=0,25; 4=
=09 m2/cyr; Tw=400 cyr, Tx==10% cyT.

Cnauaja no dopmyne (69) Hafiiem napaMeTp Xp, OnpefelsiomHA NONOKEeHHE
BoJopa3fennHoli Toukn N ’

%, =/ T+ [2000/(3,14-100-0,9)] == 2,84,

a xp=2,84-100=284 m.

‘aneé no rpabmky, npuseienHomMy na puc. 30,a, onpesequM IMPOTSKEHHOCTD
3CO BBepx 10 NOTOKY NMOJ3EMHEX BOZ, T. €. B A3HHOM Clyuae B CTODOHY pekH. Bes-
pasMepHEIE NAapaMeTpH, - HEOOXOAHMHE INf HAXOXKIEHHS -BEJHUHHH R, HMENT cle-
AyiolilHe 3HaueHus: 7=3,14-100.0,9/2000=0,14; T:=2000-400/(3,14-30-0,25-100%)=
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Puc. 29. Cxema ¢unpTpausnm K 6eperosoMy COCPeIOTOUEHHOMY BOA03abopy npH
€CTECTBCHHOM HOTQKG, HAaMpasJIEHHOM o‘r‘pexu:

@ — naaH; 6 — paspe3. YcnoBHble OGO3HAUCHHS CM. Ha PHC. 14

a ; =0
I,; / / /%—*
’ ’ T L.
g 2l W -
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Puc. 30. Tpajpurn aas onpezxe.'leﬂnx nporsaxeHnocTH 3CO (k cxeme Ha puc. 29):
@— R:R=R/x0; 0 —r"—xp—xo’ ﬂ_rﬁ(z_:—"?co")' *p = V14 (Qlwaxo); 6 — a: d‘:d:';
J=l ot & QT . & _ dyax
6 Q ! l—:mmn,’ v TmaxT X0
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=34 ana Tw=400 cyr; T)=(2000-10*)/(3,14-30-0,25:100%)==85 ansn Tx=10* cyr.
Ipu 3tnx 3nauennsx GespasmepHbix napamerpoB R=Rmax=1, Toraa R=100 m,
1. e. 3CO noaXHA 3aXBAaTHTh BCKO TEPPHTOPHIO MEXAy PeKOA H BOA03abopom.
Bpemst Tpes no Gopmyae (71) cocrasur:.
-30.0,25 2842 — 1002 284 4 100 "
n = cyT.
0.9 2.284 284-—]00) yr

Oas ompenenenns nporsixkensoctds 3CO B raybp Gepera Bocioab3yemcs rpadu-
KoM Ha prc. 30,6.

Bespasmepnue napamerpH, HeoGXORHMEE M onpelenenns r no rpaduxy, byayr
HMETb CJIEAYIOUIHE 3HEYECHHA:

= 0,9-400

* 7 30.0,25 (284 — 100)
— 0,9-104

7 300,25 (284 — 100)

Ilpu Xp=2,84 u Ty=400 cyr 7=045, a r=0,45(284—100)=83 wm.

Ilpu %p=2,84 1 Ty=10% cyr 7=1,0, a r=1+(284—100) =184 M.

Takum oBpasom, oSmas mamwa 3CO cocrasur: L=1004-83=183 M npu Tu=
=400 cyt 1 L=100}-184=284 m npu Tx=10% cyT.

st onpenenenns wapuHe 3CO Henoap3yeM rpadux Ha puc. 30,8.

Tlpn T=3,4 1 §=0,14 no rpaduxy d=15, a mupuua 3CO d=1,5-100= 150 u
(npa Tw=400 cyt). Ilpr T;=85 u §=0,14 no rpaduxy d=2,5, a mupuua 3CO d=
=2,5-100=250 M (apu Tx==10% cyr).

Ecrecreennsiii notox napasnesed pexe. CxeMbl GuJIbTpaNKHK TO-
TOKa K CoCpefoToyeHHoMy Oeperosomy Boaos3abopy, paGoramouieMy
B JOIHHE PEKH C €CTeCTBEHHbIM NOTOKOM, HANpaBJeHHHIM BJOJbL DEKH,
npeacrasiaeHbl Ha puc. 31. Tlpu 3TOM BO3MOXKHH ABa cayyasi, B KaX-
IOM K3 KOTODHIX CXeMa TeUEHHSl NMOA3EMHLIX BOJA ONpejensieTcsi COoT-
HOLIEHHeM AeOHTa BOJ033a60pa M pacCXofa €CTECTBEHHOro NOTOKA.

Cxema Ha puc. 31,4 COOTBETCTBYeT ¢/y4al0 CPABHHTENbHO HEGOJb-
woro Ae6HTa Bom03aGopa, yLOBAETBOPSIOLIEr0 HEPaBEHCIBY

Tpey =

=0,26 pas Ty =400 cyr;

=6,52 gag T, = 10¢ cyr.

0,50<7,/ (2n—arcetg 7y), (73)

e Xp M Yp — KOODAHMHATHl BOAOPA3AEAbHOR ToukH N, mpHueM
’—Cp‘=0,5(1 +Va+1) =y, + x5 (74)
= Qax: =21+ VE ). (75)

OcobenHocTbio 3TOH CXeMB (HIBTpaLKH SABASEICH TO, 4YTO ped-
Hble BOJAH NPH 3TOM He TOCTYNalT B BOx03a6op, T. e. HefiTpajbHas
JHHMA TokKa (a cieoBaTtelbHO, H 06sacTh -HTAHHA BoAo03abopa) He
nepeceKaeT JHHHH ype3a PeKH,

Ilpun Gonee wHTEeHCHBHOM BomooTGOpe B 06/1aCTh NHTAHHA BOLO3a-
6opa nonanaer H peka -(cM. puc. 31,6). B atom cayuae meGuT Bojo-
sabopa Q ckaajgbiBaercs H3 NPHBAEKAEMBIX PeYHBIX BOA {HMX BKJaj
B Je6HT cocTaBisieT BeJHYHHY Qp) M 4acTH ecTecTBeHHOro GHITOBOrO
notoka Q.. O6e 3T cocrapisiomye ae6HTa Bogo3abopa MOXKHO ompe-
nenuth H3 BHpaxenuii nQ.=0,50Q arcctgfp+Zp 1 nQp=0,50(2n—
—arcctg yp—7Tp), rae Qe=0Qe/(ngx0); Qp=Qp/(ngxo); Tp 1 Pp TEK
e, KaK H AJA NepBoH CXeMHl, onpeaensiorcss no ¢opmynam (74) u
(75)
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Puc. 31. Cxembl GHALTPALHOHHOMO Te-
yenuss K GeperoBoMy CoCpeioToueHHO-
MYy BO03a60py NpH eCTECTBEHHOM NO-
TOKE, NapaJJeJbHOM peKe:

Q — OTHOCHTE/JbHO Maiabil pacxXox BORO3a-
Gopd; 6 — Gonbwol pPacxox * BoposaGopa
YcnosHble 0603HadeéHHs CM. Ha DHC. 14

Puc. 32. [padux nas onpengeneHns
nporaxennocT AR 3CO (kK cxeme Ha

puc.- 31):
T LR R
Xo o (4] mnia




W3 aTHx dopmya caeayer, uto nmpr Q=2 Ep’=~0,5(Q+1), fr’~
zO,SQ"’/(Q—l-‘I), npu Q>>6 3Tu npuHOIHKeHHBle BEpaXeHus eule 6o-
aee ynpomamntes: Tp=y0,5@ # Fp=~—Y0,50Q, - T. €. BomopasienbHas
TouKa N JleXXHT B 3TOM caydae Ha NPAMoOR J=—1I.

ITporsaxennocts R 3CQ BBepx MO NOTOKY MOA3EMHBIX BOJ MOXKHO
ONpeAeHTh AN 06eHX CXeM Mo Takoil mpubJMKeHHOH (opMyJe:

R=T+AR,
AR=Q{In[ (R+1)?(a*+4)/ (a®+4+R (R—a) ] +
+ 3afarctg (2K + a)/V 16+ 3a* — arctg a/)/ 16 -F 32%|/V 16 + 3a*}/
[(4+ 3a’), (76)
rae a=4/(V 3 sh¢); 3p=arsh 1,274 Q.

®opmyna (76) moaydeHa Ha OCHOBE NMPEANOCHIIKH O TOM, YTO JiH-
HHSI TOKa, BJOJb KOTOPOHl ABHMXKEHHE BOAbl OCyLIECTBJACTCA C MaKCH-
Maabitofl CKOpPOCTbIO, COBIAAaer ¢ ocblo y. Beanunna R npu3TOM He-
CKOJbKO 3aBblliaercs. 3HaueHHs BeJHYHHH AR mpeicTaBieHH TaKXe
Ha rpa¢Hkax Ha puc. 32.

Iporsxensocts r 3CO BHH3 DO NMOTOKY MOXHO NPHOJIHMKEHHO
OLUEHHTh TaKHM 00pa3oM:

Tmax==Yp. (77)

upuaa 3CO ans 3THX cXeM MoXeT OHTh NpPHOJHXKEHHO ycTa-
HOBJMeHa mo Gopmyae (59), a dmax= Qe/2g.- Cienyer umeTh B BHAY,
yto 3CO ans paccMaTpHBAEMBIX CXeM aCHMMeTpHYHa: ee IIHpHHA
B CTOPOHY D€KH HeCKOJbKO Goablle, 4eM B CTOpOHY Gepera.

Munumansaoe BpeMs Tpes ABHMKEHHsI PEUHBIX BOX K. BOL03aGopy
AN cXeMBl Ha puc, 31,6 oueHHBaeTcsi MPHOJMHXEHHO To . (popmyse
(68). Ilpn atom BeNHunHa Tpew GyNET HECKONBKO 3aHHMKeHA.

Mpumep pacuera. Jad pacueTa rpaHuil BTOPOro ¥ TPEThEro MOSCOB, 3CO
OMHOYHOTrO BOA03a60pa, PACHONOKEHHOTO Y PEKH, IPH €CTECTBEHROM MOTOKE C YKJO-
wom i=0,001 (g=0,9 m2/cyT), HanpasjeHHOM BJOJb JOJHMHB, HCIO/b3yeM Te Xe
MCXOAHHE JAaHHHE, YTO M B NPeAHJVINHX NpHMepax.

HafjeM cHauaia KOODAHHATH Xp M Yp BOJOpa3ieabnoli Touku N no ¢opmyaam
(74), (75): @=2000/(3,14-0,9-100)=7,08;

- 7,08

Y= — -
Ve@a+yTom+i
x, =V 1002 + 1752 =201 M, x,=2,0.

B nansoM caydae 7,08>>2,01(6,28—arcctg 1,75), T. €. HepaBéncTBo (73) He BH-
NOJHSEeTCS W, CAeA0BATEIbHO, CXeMa (HJbTPANHH K BOA03aGOpYy COOTBETCTBYET CxeMe
Ha puc, 31,6.

Hporsixennocrs 3CO BAH3 NO NOTOKY MOA3EMHHX BOJ — BEIMYHHY r — IipuGin-
KeHHO MOXHO OLEHATH Mo MOJOXKEHHIO BOZOPA3/eNbHOR TOYKH: r==yp=175 M.

Onpejesnm teneps npotsikennocts R 3CO no moroky noxseMnnx sol.-Hadzem
cHauana paccrosnne Rg, KOTOpoe NPOXONMT YacCTHIa BOAM, ABHrasch O CKOPOCTEIO
€CTeCTBEHHOro MOTOKa: R,=0,9-400/(30-0,25) =48 M ana Tx=400 cym; R=0,9X
X 104/(30-0,25) =1200 M s Tx=10% cyr.

Hanee mo rpaduky Ha puC. 32 HaxOIMM JIOMOJHHTE]BHOE paccrosiiie AR, oby-
ciaosaennoe nelictBHeM Bono3aGopa: §=0,14; T=0,9-400/(30-0,25-100)=0,48 nas
Tx=400 cyr; T=0,9-104/(30-0,25:100)=12 pas Tx=10* cyT. ]

CnenoBateibno, -AR=1,4, 'a AR=1,4-100=140 4 (Twu=400 cyr) u AR=2,
a AR=2-100=200 m (Tx=10% cyr).

= 1,75; yp = 175 m;
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Hanee umeem: R=48-}140~190 M u R=1200-}200=1400 M, a o6wmas npoTs-
®eHHOCTb BTODOTO H TpeTbero nosicop cocrapur: L=175-1-190=365 M aast Tw #H L=

==175-}-1400-}-1575 M ans Tyx.
Hafizem Tenepb cocTapasiomine 6ananca NMOA3eMHBIX BOJ, NMOCTYNAMOIMHX K BOAO-

3abopy: .
Q.= —— (3,54 arcctg 1 2,01) =0,61;
Q. 6.28 (3,54 arcctg 1,75 4 2,01) X
Q. = 0,61.6,28-100-0,9 = 345 m3/cyT;
— 1
Q= —6-:2—8‘3’54 (6,28 —arcctg 1,75) — 2,01 =2,92;
Q, = 2,92-6,28-100.0,9 = 1650 m?/cyr.
BpeMsi MOCTyN/IenHsi peuHHIX BOA K BORo3aGopy onpelennM no ¢dopmyne (68):

Tpea=2/3-(3,14-30-0,25-100%/2000)=79 ecyT.
IOna pacuera wrpuam 3CO ucnoassyem ¢opmyay 2d=Qe/q: 2d=345/0,9=

=380 M.

a

P exa

Pelxa

Puc. 33. Cxemn ¢uapTpantd kK aunefinomy GeperoBoMy Bopo3aGopy. EcrecTsennmiit
DOTOK HampasjeH K peke (@), OTCyTCTByeT (65), HanpaBJeH OT peKH (8), mapanne-
Jen efi (2). YcaoBHuie 0603HauenHs CM. Ha pHc. 14
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Jluneiinplii Geperosoit Bopo3adop

Hpyras HauGojee pacnpocTpaHeHHass cXeMa [pellyCMaTpuBaeT
pacnojioxeHue BOA03a6OPHEIX CKBaXXHH NO JIHHHH BROJb Ypesa
pekn. IlpoTsikeHHOCTh Takux JHHeHHHX GeperoBHx Boa03abopos
00bIYHO HaMHOTO IIPEBOCXOAHUT paccTosiHHe OT HHX A0 PeKH, BCJAeN-
CTBHe 4Yero Ha GoJblleil yacTH 061acTH BAMAHMA Bofo3abopa GHAb-
TpalHsl MOXeT pPacCMaTpPHBAThCA KaK OJHOMepHas.

Ha puc. 33 npuBelleHnl OCHOBHHle KHHeMaTHUECKHE CXeMBbl (HJb-
TpauMyd TNOA3CMHBIX BOA K JHMHEHHBIM BoRo3abopaMm (/nHHeHHHIM DA-
JaM CKBaXKHH, FOPH3OHTAJbHBIM TanepesM, ApeHaM ® T. NI.), pabGo-
TQOWHUM BOJIH3H COBEplIeHHBIX BOAOTOKOB H BOLOEMOB.

Ecrecrsennsiii norok nanpasien Kk pexe. B cnyuae, Korfia ecre-
CTBEHHBI] NOTOK IIOA3€MHBIX BOJ HalpaBJjeH K peke (puc. 33,a), ne-
6uT JAuHeHHOro psifia CKBaXHH, Kak H B CJydyae OJHHO4YHoro Gepe-
rosoro BoAo3abopa, ckJaleiBaercss H3 GHABTPYIOIIHXCA DEUHHIX BOA
H 4aCTH eCTECTBEHHOro IoTokKa, T. €. Q=Qp+Qe.

6

e
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Puc. 34. [paduku ann onpesenenus pacxona Qe B mporsxennoctd R 3CO:

_. AR el
a— gnst Q, (k cxeme Ha puc. 32, a); 6 — ana R (x cxeme Ha pHc. 33, a): AR;= -+ l—?x"—o_; ,
1+
= Iy Xo — Q Qxo o —
To= o — Qa=—=—=——, I =1/%., ARpax = ARpsx/x0; 8 — Ba7 R (x cxew
al 11+ Q) [ WE



Cocrasasionitne Q, u Q. mebura Bomo3abopa MoXHO HaliTH u3
CJAeAYIOUIHX BHIparKeHHH:

Qe=[(Q/n]) [{0.5 In [Fo--1)2+1]/ [Fo—T)2411) +

+aretg (gp+1) —arctg (5p—1)} (78)
H Qp=Q—Qe, rae I=I/x; (/— nmonoBHHa JJHHH pPAfa CKBAXHH);
Jp=Yp/Xo, Yp— MOJOBHHA IIHPHHBI (PPOHTA (HUALTPALHH NOA3EM-
HBIX BOJ K BoJ03a6opy Ha ypese pekH, onpeiensieMass no ¢opmyae

g, =V B —14 Jectg (F/Q). (79)

3unauyeHHs cocTaB/asiomeil pacxofla Qe., NoAcyHTaHHEe Mo ¢op-
myae (78), rpaduueckn npeicTaB/eHbl Ha pHC. 34,a.

IMporaxennocts R 3CO aunelinoro Geperosoro Bono3abopa BBepx
0 eCTEeCTBEHHOMY MNOTOKY NOA3eMHBIX BOJX MOXKeT ObITh HafjeHa H3
BbIpaKeHHs

T=R+Q/(Q+P)—Q(Q+P) Sarctg [(R+1)/ (Q=P)*%]. (80)

Ha puc. 34,6 mpencrasnenn rpaduxkd U3MeHeHHs BeJaHuHHH AR
B 3aBHCHMOCTH oT BpeMeHH T # pacxofa Q.

Paccrosinne r ot Bomosa6opa Ao HuxkHedl rpanuun 3CO onpepe-
Jaserces mo ¢opmyae

F=T[ (nQ/2])—1]. (81)

OueBHAHO, YTO Fmax=1. W3 ypasuenus (81), cunras, uro 7=1,
MOXHO NOJNYYHTb BhipaxKeHHe HASl Tpes, B TEUCHHE KOTOPOro peuHas
BOJa IocTHraet Bojao3abopa:

Tpell"‘——'—‘27/ (nQ—?Z) (82)

®opmyant (81), (82) cnpasemausnl aas [>(3—5)x.. Ecam nau-
Ha JHHefiHOro BOAo03a0opa MeHblle YKa3aHHOH, TO ero MOXHO pac-
CMaTpHBaTh KaK OOCPENOTOYEHHBH H NPOBOAHTL pPacueTH IO OINH-
CaHHOj BhILE METONHKE, H3JOXKEHHOH BHILe.

Coornomenus (81) u (82) uMeior mecro npu Q>2¢l, T. e. xoraa
ne6uT BOgo3abopa MpeBblIaeT PacXof ecTeCTBEHHONO MNOTOKA HA
bpoHTe, ANHHA KOTOPOTO PaBHa AMHHe Bofo3abopa.

[Tonyunth mpocTHe aHAMHTHUECKHe 3aBHCHMOCTH [/ olpelene-
nus mdpudr 3CO npu pabote auueiinoro Geperosoro Bojlo3abopa

— T oFf =~ —
na puc. 33, 6); T,= Q _:_9__1" Rjl =PRil, I=1IJxy; 2—pna y_ (K cxeme Ha pHC. 33,8);
wmal* [ p
— - G Q .y %oQT
yp l=yp/l, = 1/xo, 31==2:ql s @ - ans r (K cxeMe Ha DHC. 33, 6): 8= oy +
Yo_ re="F % D= 28, . ana R (k cxeme wa prc. 33, 2): Ry =
(1 —gqs) 4 Xo P 1/
R—1 R_T - Q T = q VI
= =R ! H Q,=—-=—Q—- Te=

w VS, Vai gl 4l ozl 3 VT
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0Ka3aJOCh BecbMa 3aTPYAHMTENbHO, MOITOMY AN NPHOIHKEeHHOH
OLEHKH BeJHYHHB d MoieT GmThb HCHonb30BaHa .popmyna (59), mo-
JlydeHHasi Ha OCHOBE Ga/NaHCOBLIX COMOCTABNEHHI.

B ofuwewm cryyae Aans pacyera mmpiim 3CO snmefinoro Gepe-
TOBOrO BOJ03a60pa MOXNHO HCIIOJB30BaTh CHAELyIOLlHE PacyeTHble
3aBACHMOCTH:

d=dy+1; (83)

rae do=d,}+@*Ad; d;— MakcuMajpHas WHpPHHa O06GJacTH 3axBaTa

AJIsl CKBaXHHB! JIHHEHOrO GeperoBoro Bojo3abopa B cilydae, eciu

Gel OoHa Oblia ONMHOUHOH, AEOHMT 3TOH CKBaXKHHBI Qo=Q/p (Benn-

upHa d; Ompefessercsi ¢ MCHONb3OBaHHEM Trpaduka, NPUBEAEHHOro

Ha pHC. ?6 ,a); do— 10 xe, HO naas neb6ura cKBaKuHh 2Qp; ¢¥*=
p=

= (2/x) oj/x,); Ad=ds—d;; p— unucjo BOAO3aB6OPHBIX CKBa-
(2 arcctg(2of/x,); Ad=dy—d; q J103a6op

=1
XKHH; 20——paCCTOHHHe Mexny 3KCHJ1yaTaILHOHHbIMPI CKBa}KHHaMH JH-
HefiHoro ~Bojo3aGopa.  OcranbHbie 0603HaueHHss MOKasaHH Ha
puc. 33,a.

Kospduuuent @* B pasencrBax (83) ¢usuuecku MOXeT OHTb
NpeACTaBled” KaK MNOKA3aTeNb B3aHMOBITHAHHS Bo}losaéo_pﬂblx CKBa-
JKHH. HeKOTopre ero 3HayeHust B 3aBHCHMOCTH OT paccroAnus MeXAay
CKBAaXHMHAMH 20 H 4YHCJA CKBaXXHH NpuBelleHnl B Tabu. 15.

Ilonyuennast senuunna do mMoxer ObITh OKasaThCs “MeHbIIe pac-
CTOAHHA 20’ 510 snaqm 970 sxcnﬂya'x‘aunomme CKBa)KHHH Ha-
CTOJBKO lIaJleKO pacnonaralo'rcx Apyr oOT Lpyra,>uTo "30Ha 3axBaTa
BO}msaﬁopa B LeJOM pa3OHBaeTcii Ha OTAeNbHblE y44CTKH, APHMH-
Kalomue K BO}IOSHﬁOprIM CKBaXKHHaM.

[IpuMep pacdera. Xo3sficTBeHHO-THTbEBOE BOAOCHAOMKEHHE MeTaJUIyprHue-
CKOro KOMOHHATA H MOCeJKa NPOEKTHPYeTCs OCYIeCTBHTb BOA03360pOM B BHIE JH
HERHOrO pfifia H3 CeMH CKBAaXKHH HA paccrogiud 20=200 M _oiHa ot jpyro#, pacmo-
NAraiowérocd BAOAL Peku Ha CpellHeM paCCTOAHMH OT Hee Xp=100 M. Obuwas annia
Bof0sabopHoro psifa 20=200- 7=1400m. Te6ut kaxnof ckpaxuub Qo=2500 m?/cyr;
CyMMapHuI 801100T60p Q=2500-7=17 500 n’/cyr Hameuaemud K SKCNIyaTalun
anmiOBHANBHE BOJOHOCHH{ TOPH3OHT NPEACTABNEH NeCKaMu MOWHOCTBIO M=40 M
¢ KoshpuuuenTom dunprpaunn k=50 m/cyr u nopucractsio n=0,2.

rnnpasnnqecxaﬁ CBAI3b_ NOA3EMHHX BOX C . NOBEDXHOCTHBIMH XQpOIlIBS( YKIOH
ecTeCTBeHHOTO mOTOKa K pege i=0,0005 (¢g=50-40-0,0005=1 wm2/cyT).

Ta6auna 15
3unauecnus Koaduuuenta ¢*

©* IDH Pa3NHUHLIX BHAYCHHAX P
20/xq — - .
5 I 7 1 10 | 15 20 | 30 50

0,25 2,64 3,44 4,33 5,37 6,11 7,15 8,47
0,5 1,87 2,32 2,79 3,33 3,70 4,24 4,89
0,75 1,44 1,74 2,06 2,42 2,67 3,02 3,46
1,0 1,16 1,39 1,63 1,90 2,08 2,35 2,67
1,5 0,82 0,98 1,14 1,32 1,44 1,74 2,01
2,0 0,64 0,75 0,87 1,01 1,10 1,23 1,40
2,6 0,44 0,53 0,63 0,74 0,81 6,92 1,05
3,0 0,43 0,51 0,59 0,68 0,74 1 0,83 0,94

]
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Tpe6yercs paccuutaTh rpaHuuu TpeThero nosica 3CO, urobu obecneudTh coXpa-
HEHHe KaveCTsa OTKAauuBdeMO#i BOIW B TeueHHe - Bcero cpoka skcnayaraniu (Fy=
=10% cyT).

Iporsixennocrs 3CO BBepX NO NOTOKY MNOJN3eMHHX BOA HaXoAuM No rpaduxy
Ha pHC. 34,6.

Napamerp G/ onpedensieM 1o dopmyne @/2=17 500-100/(3,14-1-700%)=1,13,
cnenoBatenbuo, Ge3pasmepHast BeaHuuHa JTi, HeoGxomZuMmas IJs onpeflenieHus AR no
rpatduky Ha puc. 34,6, cocraBut:

Fo__ Lo 100
8= (4()-0",’270()‘)‘+ 700 (1 1 1,13)

== 1,85.

Tlo rpaduky Ha puc. 34,6 nHaxoguM AR;=0,8, cremomaresnbno, AR=08-700—
—TJ1,13-100/(1-f-1,13)] =560—53=507. ]

ITpu coxpaHeHHH €CTeCTBEHHBIX YC/IOBHH UaCTHHBI BOAH 33 pacueTHHIH UHTepBAJ
BpeMenu Tx npouud On paccrosiune Ry=1-104/(40-0,2)=1250 M, crexoBaTeabHO,
R=R 1+ AR=1250-}-507~1760 M.

- Paccroanne no mmxmefi rpanuun 3CO naxomum mo dopMyne (81):

___17500-Jo¢ 2.1.700
‘2'40.0.2.700( T 17 500

r )x14400 M;

TaK Kak r>100 M, npunnMaem r=100 M. O6mas nporsxkennocrs 3CO, Takum obpa-

30M, coctaBHT: L=1760-410=1770 M. )
Haftnem Tenmeph KOMHUeCTBO {IOA3EMHBIX BOJX, NpHBAEKAaeMWX BOX03a6opoM H3

ecrecTBenHoro moroka, Tlo dopuyne {79) “mmeem: 2I/Q=(2-3,14-700-1) /17 500=

=0,25; yp=Y700°—100%] 2-700-100ctg 0,25=1010 M; y,=1010/100=10,1; I=
=700/100=7.

[Ipu nonydyennnx anavenusix yp u I mo rpaduky Ha puc. 34, waxomum: Qo=0,2;
Qe=0,2-17 500==3500 m?/cyr. TakuM 06pa3oM, Boxo3abop SyaeT B OCHOBHOM ofec-
1eUHBATBCA PEUHHIMH BOnaMH: Qp==17 500—3500=14 Tumc. M3/cyr.

Munumanbnoe BpeMa IBHNKeHHs peYHON BOAW K CKBAXHHAM BOA03a60Opd, BHI-
ydcaenHoe mo Qopmyne (82), -coeraButr: Tpes= (2-40-0,2-700-100) /(17 500—2-1X
X700) =70 cyr.

Il]nplgxy d 3CO uaxomum no dopmyne (83), a d; u d» onpelensiem no rpaduxy
Ha pHc. 26,a. .

Tpn Qo=2500 m?/cyr Ty=(2500-10%)/(3,14-40-0,2-1002)=100 1 §= (3,14-100X
X1) /2500=0,13, cnepoBatesbno, d;=5 # dy=>5-100=500 m.

O(I)‘Ipﬂ Qo=5000 "M?/cyr T1=200 u §=0,07, cneponarenvio, d=7 u do=7-100=
=700 M.

Tlo rabn 15 uaxoamM, uTo npu p=7 20/x,=200:100=2 u @*=0,75. Takum
oGpasom, cornacuo dopiyne (83), Ad=700—500=200 . dy=500-}0,75-200=650 m,
d=700-}650=1350 M.

I)M:i-x;%lauansnaﬁ uinpua 3CO no coorHowenno (59) cocTaBHT: dmax=3500/(2X
X1)= M.

Ecrecrsennsiy notox orcyrersyer. IIpn_oTcyTCTBHH ecTeCTBEHHOIO
OTOKAa Cxema (uAbTPANHH -NMOJ3EMHHIX BOA K. JHHEHHOMY Gepero-
BOMY -BOJ03a0Opy - NDHHHMaeT. BHA, H300paXenuwmii ma puc. 33,6.
B sTofi txeme 06nacTh mHTaHHSA BON03a60pa 0XBaTHIBAeT BeCh BOAO-’
HOCHBIA muiacT. PasfenbHble JHHHH TIOTOKA HOA3EMHBIX BOA OTCYT-
crByioT. Ilpu sToM, OueBHAHO, He6GHT ‘BOZ03a6Opa NOMHOCTHIO KOM-
NEHCHPYETCA MPHTOKOM PeuHbIX BOA: Qp=Q, Q.=0.

Paccrosine R no rpannum 3CO 8 Hanpasnenuu Gepera mpub.n-
XEHHO MOXKeT ObTb Hafifieno no ¢opmyre (84) uau 1o rpaduxy
Ha puc. 34,8:

T=RI*(14R [1*40,33R?/1?) | Q. (84)
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IMporaxernnocts 3CO Ha ywacTKe MeX1y PeKoft W BOA03a6OPOM
MOXKeT OBITh HafileHa CJeAyIOUHM 06pa3oM:

r=(QT) | (2mni); F=nQT/I, (85)

an'JEM 'max==Xy.
B coorsercTBHH C 3THM MpPH r==Xo HaXxoJAHM HaHMEeHblICEe BPEMS

JIBHKeHHsI DeYHOH BOABI K CKBajKMHaMm BOJO3abopa:
Tpeq'——- 2mnlxo/Q. (86)

Has opuGanxennolr ouenku wupuHn 3CO nubefiHoro 6epero-
BOrO BOA03a60pa NPH OTCYTCTBHH €CTECTBEHHOIO MOTOKA HOA3eMHBIX
BOJ TakXe MOXKeT OblTh HcHoJb30BaHa ¢opmyaa (83). Opnako B
RaHHOM cJlyyae BeNHUHHH d; H d JNOJNKHH ONpefessiThCsi Mo Ipa-
tukaMm Ha puc. 28,8,e.

INlpamep pacuerTa. Bocnoap3yeMcs HCXOZHBIMH JAHHWMH, NPHBEJEHHBIMH
B npeawaymeM npaMepe. [Ipu 3TOM NpHHAMAaeM, YTO eCTECTBEHHHN NMOTOK MOA3eMHBIX
Box orcyrcrsyer ({=0, ¢=0). Hyxuo paccyHraTh rpanHum Tperbero mosca 3CO
aas Ty=10% cyr.

Iporaxennocts 3CO BBEpPX MO MOTOKY NMOA3EMHMX BOJ, T. €. B CTOpoHy Gepera,
MOXHO HaiiTH, BOCNOMBb30BABIIMCL rpaduKoM Ha puc. 34,8.

BespasMepunle napaMeTpel B 3TOM ciy4ae ciedymotiime: Ti=17 500-10%/(3,14 X
X40-0,2-700%)==14,2 u 1=700/100=7, cnenosareinHO (cM. puc. 34,8), R/I=1,25,
a R=1,25-700=875 m.

Tporaxennocts 3CO Ha yuyacTke MeXAy peKofl H BOA03a6OpOM HaXOLHM H3 CO-
ornonienust (85) r=17500-10%/(2-40-0,2-700)=15625 M. . S

TMonyuennnfi peayaprar r>100 M, nostromy npunnmaem r==100 M. O6mas npo-
TaxennocTb 3CO L=100-}875=975 wm.

BpeMms npoasuiKenHs peddsix BOJ K Bojo3aGopy ompejensem no dopmyae (86):
Tpea=2-40-0,2-700-100/17 500=64 cyr. ’

Has onpenenernst wupuan 3CO no dopmyne (83) ucnonb3yem rpaduk, npuse-
heHHBI HaA pHC. 28,8.

IMpu Q,=2500 m3/cyr T,=2500-10%/(3,14-40-0,2-1002)=100; d,=5,3 u d;=
=5,3-100=530 m. ,

Iipu Qu=5000 m3/cyr T\=200; d,=6,7 u d;—6,7-100=670 M.

ITo Ta6n. 15 mpu p=7 u 20/x=2 @*=0,75, crejosarenbno, Ad=670—530=
=140 m; dp=530-}-0,75-140=~640 M u d=700-]-640=1340 m.

Ecrecreennoiii notok nodsemuolx 800 Hanpasaen oT peKu 8 CTO-
pony 6epeza.- ®uabTpauHOHHAS CXeMa, COOTBETCTBYIOLLAs 3TOMY Cay-
yalo, u3o6paxena Ha puc. 33,6. O6nacTb MHTaHHA JHHEHHOro Bepe-
rosoro BORosabopa asasercsi orpanwuentolt. Ee rpanuumamu Eayxkar
peka M 3aMKHyTas pasjilelbHas JUHHA TOKa C DasAeJbHOR TOUKOH
N, umeromeft koopaAHHATH ¥==Xxp H y==0, NpHuem

X,= Vi—r + % ctg (21Q). (87)

Ha ypese pexku wmupuHa o6sacTH mHTaHHA BoXo3abopa cocras-

asier 2yp. Bennuuna yp, onpemensercs u3 CAEAYIOUIErO COOTHOLICHHS:
Q/2y, = = -+ [(4,/) — 1] arctg (y,— D) —[(y,/) + 1] arctg (4, + 7 +

+ (120 tn {[1 + (g, DY/t + (o — D]}, (89)

rpe ﬂp=yp/X().
Jlns uncnenHoro onpesnefieHHss WHPHHBI Yp MOMHO HCIOJb30BATH
Takxe rpatdHk Ha puc. 34.e. Ilpu T>2% aas stux ueneir ypobHo

npuMeHsTh NPHOJHKEHHYI0 pacuetHylo 3asHcuMocTsy,= V Q/L.
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B nauHof cxeMe, Kak H B nIpeabiayiuedt, xebut Bojgosabopa noJf-
HOCTBIO KOMIIEHCHPYETCH NOCTYMJNeHHEeM peufblx BOA: Qp=Q u Q.==0.

ITonoxenne rpannubsl 3CO Ha yuacTke MeXJAy BOA03a6OPOM H
pekofi (BBepX MO MOTOKY NOA3EMHBIX BOA) YCTaHaBJHBaeTcsi [PHGJIH-
KE€HHO ¢ NOMOINBIO CNEAYIOUIEro PaBeHCTBA:

R=nQT (1+21/%Q) /2] npu R<xo. (89)

Ilpu R==x, u3 coorHOoweHus (89) nosyyaercs MHHHMaJabHOE BpeE-
Msl IBHXEHHS PeyHOH BOAM K CKBaxuHaM BoLo3abopa:

Toea=2mnlxo/(Q+2ql). (90)

Paccrossnne 10 Bepxneit rpanuus 3CO, pacrnonaraswomeics B
AaHHOM CJyuyae HuXe N0 NOTOKY NOA3EMHBIX BOJA OT BOlI‘OS&ﬁOpHO[‘O
COOpyKeHusi, NpubauKeHHO MOxKeT OniTh HafeHO M3 BbIPaXKeHHA

T =V @2 — 1))arcttl 7 4+ 177V @ %)~ 1]-G@—20—7. 91)

TIpn 3TOM Frmax=xp, HJH npuﬁnumeuﬂormax=xpV0,5Ql——~l”.

Ias onpenenenns BequuuHH r no ¢opmyne (91) MOXHO HCIOMb-
30BaTh rpatux Ha puc. 34,0.

ITIpu BuiBoZe BCex -TNPHBEJEHHHIX BHIIe 33BUCHMOCTEH MO-IpexX-
HEMYy HCIONb30BaJach YNPOILAioUlas NPeANOoChIKa 00 OTHOCHTENbHO
60abLIO NPOTAMEHHOCTH BOJo3abopa: [> (3—5) xo.

IIupura 3CO B paccmatpuBaemoil cxeme MOXKeT ObiThb HaiifeHa
mo ¢opmysne (83). B orimuMe OT paccMOTpPeHHBIX paHee CJay4aes B
NaHHOH cxeMme BesuuuHb! d, H dp HaxoxATcsa mo rpaduxky Ha puc. 30,8.
Magcumanbias wmpuHa 3CO, goctdraemas OPH BecbMa GOJIbIUIOM
(reoperndyeckH GeCKOHEYHOM) BpeMeHH 3KCIAyaTalMH Boj03aBopHO-
ro COODYKEHHs, 4HCIeHHO OyaeT paBHa yp, T. €. dmax==Yp.

Hpﬂmep pacuera. Hcnonb3yem HCXOAHble HaHHBE NpeiBIAYLIHX npUMEPOB
NpH YCJIOBHH, 4TO ecTecTBeHHHIH moTok ({=0,001, §=1 M?/cyT) namnpasien B cTOpO-
Hy Gepera. TpebyeTcs ompeleiuTh rpaduUsl Tpethero moaca 3CO aas Tx=10% eyT.

IMpexpe Bcero mafiieM KOOpAMHATy Xp pasfenbnoft Toukn N no ¢opmysne (87).
Hns sroro ompeneaum OGespasmepHyo senwusny 20/Q: 21/@=(2n4l) /Q=6,28-1X

X700/17 500=0,25, Torna X, = Xox, — V 100% — 7002 - 2-100-700 cig 0,25 = 260 M.
Mupuny ob6nacTu muTaHus BOA03aGOpa HA ypede pekH ONpenesuM no rpabuky
Ha pHc. 34,2, rie Gespasmepnble mapaMeTpsl, HEOGXOMUMbIE sl OmpeneseHus Yp, 6y-
YT c.nezx}'iom.ne: Q/21=17500/(6,28-1-700)=3,98 u =700/100=7. Torza no rpa-
buxy gp/l=1,4 u, ciegoparenbHo, Yp=1,4-700=980 m.
[poraxennocts 3CO BBepx no NOTOKy (B AaHHOM C/yuae B CTOPOHY pEKH)
onpenensMm no dopmyne (89):

~_17500-10¢ (1 20700\ oo
= 2.40.0,2.700 17 500 )” M

T. &. R>x. B stoM criyyae npHHHMaeM R=x,==100 M, a BpeMs IBHXKeHHS peyHolt
BOJH K CKBaXXHHAM BOJA03a6opa paccuuTHBaeM N0 dopmyne (90): Tpea=2-40-0,2X
X700-100/(17 500--2-1:700) =59 cyr. )

Hans onpegenermns npotsixennocts 3CO BHH3 MO NMOTOKY BOCHOJb3YEMCS rpadn-
KoM Ha puc. 34,0. Bespasmepunie napameTps §s # Ts, HEOGXOAMMBIE v onpegene-
HAA 7, HMEIOT CJIeYIOIHe BEeNHUHHBI:

—  3,14.7002.1
9% =17 7500.100

= 0,88;
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7 100-17 500- 104 100 3.99
® 3,14-40.0,2.7008 +’700(1——‘0,88) e
1o rpaduky 75=0,3, a r=03- ‘700—100=110 u.

O6uias npormxemxocrb "'3CO cocrapur: L=100--110=210 m.

[upuny 3CO naiipem no dopmyne (83). Ins onpefencuus Bennuur di u ds
ucnosb3yeM rpadukH, NpHBeAcHHHE Ha puc. 30,6.

TIpn Qu=2500 m3/cyr T:=2500-10%/(3, 14-40-0,2: 100%) =100 n §=3,14-100X
X0,1/2500=0,13, creposarensHo, d1=27 u d=27" 100=270 m.

Tpu Qe=5000 m3/cyr T==200 u §=0,07, caenosatensno. @2=3,9 u dz=3,9%
X100=390 M.

[To Tabn. 15 npu_p=7 B 20/x,=2 @*=0,75. Taxum ob6pazom. Ad=390—270=
=120 M; d0_270+120 0,75==360 M 1 d=700-[-360=1060 u.

B nansom cayuae wmpuna 3CO monyuunach GIH3KOR K MaKcuMasbHOH, onpeje-
nseMofi paccrosiHEeM Yp=980 M. HekoTopoe npestiliilentie WHpHHEN d Haj BenuuHHOA
dmax=Yyp OOBACHACTCS nNPHOINKCHHOCTHIO paCUeTHHIX METOAMK, W B 9aCTHOCTH Te,
4TO BesHUHHA Yp COOTBETCTBYeT BOXO3abopHOl ranepee, a Beauunua d B bopmyne
(83) — pany BORO3a6OPHBIX CKBAXKHH.

Ecrecraennsbii notok - nodsemnsix 600 napaaresen pexe. Cxema
JIBHXKEHHs TOJ3eMHBIX BOJ -K mmeﬁHOMy 6eperosomy Bonosadopy
B yCJIOBHﬂX napanajejbHOro eCTeCTBEHHOI‘O I'OTOKa npueelleHa Ha
puc..33,2.

OGnactb MuTaHHA BOAO3a6Opa B [aHHOM C/yuae OrPaHHUCHA Pas-
LesbHOR JHHMEH M ype3oM pekn. PasjiesbHast JIHHHS HPOXOIHT ue-
pe3 pasjenpHylo TOuky N. HpHﬁJIH}KeHHO MOXHO TOJNOXHTb, YTO
9Ta TOYKA JIEXHT ‘Ha INPSIMOHl -X = Xo. TOrJa "MOXHO OLEHHTb OpIH-
HaTy Touku N:

o=z 142 (exp {81/Q}—1)—05, (92)
TTapamerpst 3CO B paccmaTpuBaeMOll cxeme HPHOAHXKEHHO MOX-
HO Ha#TH H3 caelyIOLHX YPaBHeHH:

TR Y L (93)
T=R—1[— 1/-(2/1” arctg[(l?— B/V@ﬁ ] (94)

Bennuuny R 1o ypaBHenmio (94) MoOXHO HaATH Takxke cC Io-
molplo rpaduka Ha pHC. 34.e.

O6wmas wupuna 2d 3CO (cm. puc. 33,2) B NanHoM Tlyuae MpH-
6auxenno (c 3aBbXIHEHPIeM) MOXeT OBIThb OmpelelieHa IO ~Qopmyie
(84) npu 3ameHe B HeHl R Ha BequunHy 2d—xo uiu 7o rpaduky Ha
puc. 34,8 npH TOH XKe MOJACTAHOBKE.

Hpnmep pacyeTa. Jlna pacuera rpanuu 3CO smueitHoro Bojosabopa, pac-
NOJIOKEHHOTO y PEKH, B YCNOBHAX, KOrJa ecTecTBeHHHH NOTOK NMOA3eMHBIX BOJ Ha-
NipaB/ieH BAOJL AOJMHW H MapajiieseH peKe, BOCTIONb3YeMcHl HCXOMHBIMH JAHHBIMH,
H3JOXEHHBMH B NMpeAnAYLIEM NpHMEpe.

Ilo dopmyne (92) Hafinem KoOpAHHATY yp pasfenbnoli Touxkn N. Jlas 3roro
cHavana onpefennM GespasMmepuni mapamerp 81/Q@=8-3,147700-1/17 500=1, Torama
9p=700-}-2-100 (e—1)~-5=850 u.

Mporsxennocts 3CO BHH3 1O MOTOKY MpHHHMaeM paBuO# r=yp=B850 M,-a mpo-
TSOKEHHOCTh BBEpX MO _MOTOKY MOMKHO HafiTH 1o roa(bmgy HAa pHuC. -34.e

B gamiow cayuse Q/4T = 17500/(4.3,14.1.700) ~ 2 u T/} Q/T=104.(2.40-0,2X
x 100V'2) =4,4. o

To rpagrky naxomim (R —1)/V Q/T =8,9, cregopavensio, R= 2-100.¥'2 %
X 5,9 4 700 == 2370 M.
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O6mas nporaxennocts 3CO L=850]-2376=3220 M.

Mupuay 3CO MmoxHO paccudraTh -no ¢opMyae (84) uaum no rpaduky Ha
puc. 34,80 Ty=17500-10%/(3,14-40-0,2-700%) =14,2 m 1=700/100=7. Ilo rpapuxy
Ha puC. 34,6 HaxoauM penuuuHy R/I. 3aMensin B BHpaxenuyt ans K/l 3uavenne R
Ha 2d—x,, noayanm: R/I=R/l=(2d—%x,)/l=1,2 u 2d=1,2-700-]-100=940 m.

Yuer QpuALTPALUMOHHOrO HECOBEPLUIEHCTBA PEYHOrO pycaa
NpH pacyeTax 30H CAHUTAPHOUN OXpaHBl

HecoBepluennuie peuHple pyciia XapakTepusylOTcs SHaUHTEAbHBIMH
norepsiMH Hanopa npu (UABTPAUUH TIOBEDXHOCTHBIX BOJA ‘B IOJ3eM-
HBIA MOTOK. IJTO MOXeT ObnlTb OOYCAOBAEHO MaJofi WIHPHHOH pekH
H ee cnabbiM 3arnyGjeHHeM B BOJOHOCHBIH MJA4CT, HaJuudeM Heol-
HODOJIHBIX BKJIOYEHHH B MOJPYCTOBHIX OTJOXKEHHSX, & TaKXe KOJb-
MartanueH M 3aHJeHHOCTBIO JOHHBIX OTJIOMKEHHI].

TIpakTHieéckn IMIPOAMHAMHYECKHE pacyersl GePerOBHIX BOJO3a-
60poB ¢ y4eroM HecOBepIUeHCTBA DeyHBIX Pycesll OO6LIYHO MPOBOAATCA
C HCMOJb30BAHHEM Merofia AONMOJHHTENBHONO €J0s. B COOTBeTCTBHH
C 9THM METOAOM, NOHHXKEHHS YPOBHA NMOA3EMHBIX BOX M CTPYKTYpPY
¢puabTpanHoHHOro 110TOKa Ha Gepery pacmoslOXKeHHs BOno3abopa Ha-
XOJAT 10 - O6BIYHLIM -3aBHCHMOCTSM, CIPaBelJHBHIM ~AJs THAPABJH-
YeCKH coBeplueHHbIX peK. OnHako AJsi yueTa HeCOBEpPLIEHCTBA pPeKH
ype3 ee “HpPH NpOBeJleHHH pPacyeToOB CABHTAETCS Ha BeJHUHHY.

AL=cth (2ba) /a, (95)

re 2b — wupHHa pekH; o — NMOKasaTelb HeCOBEPUIEHCTBA PEKH, Ompe-
IeJIsieMbIH MO ONbITHHIM TAaHHBIM.’ )

- Ilpu aByXcl0HHOM CTPOEHHH PYyc/IOBOH 30HBl, KOTAA B IHe DEKH
3aneraer cnabonpoHunaeMbii SKPAHHPyIOWHUH Clof (34MJeHHbIf, 3a-
KOJILMaTHPOBAHHLI) MOUHOCTBIO Mg € KO3huuuenToM (QHILTPAIHH
ko, napamerp a BHIPaxKaercs ClAefylOUIHM 06pa3oM:

a =V EJ(kmm,), (96)

rae km — BOAONPOBOLHMOCTL OCHOBHOTO BOJOHOCHOTO T'OPH3OHTA.
Meroa “RONOJIHHTENLHOrO CJ0Si MOXKET OLITh HCHOJB3OBAH TakiKe
H NpH OLEHKE MOHMXEHHH YpPOBHS HMOA3EMHBIX BOA H MCCAelOBAaHMH
(GUALTPAUHOHHOIO MOTOKAa Ha INPOTHBOIONOXHOM IO OTHOLIEHHIO K
Bon03abopy Gepery pekH. )
- Tlpn 3ToM peficTBHTENBHEIN yDe3 pexH ‘CABHTaeTCs OT . HCCenye-
MOA TOYKH B CTODOHY -BOfO3a00opa Ha BenuuHHy xo-+AL* tae

AL*=1/[a sh (2ba)]. (97)

Hau6onee pacipocrpaneHHBIMH CXeMaMH CTpPOeHHs1 3KCIJyaTHpye-
MOr0 BOJOHOCHOTO FODH30HTa B paspese SBIASIOTCA: ONHOPORAHHIA M
IABYXCTOHHBIH TJIACTHL.

O0nopodnsui naacr. TIpEHOMNHANbHAS CXeMa TEUeHHS MOA3eMHBIX
BOJ 'K Oepercromy - Bo03aGopy . BOIH3H FHAPaBIHYECKH HecoBepileH-
HOl DEKH M C €CTECTBeHHBIM [OTOKOM, B 06oux Geperax HalpaBJjeH-
HHIM K PeKe, mpeficTaBjieHa Ha pHc. 35.
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Puc. 35. Cxema BOZ03a60pa y HecOBeDIUICHHO -PEKH:

a — uaan; 6 — paspes: [ - cnabolipoHHiaeMuil clof NoA pekofi; 2 — ypoBeHh MOR3EMHBIR BOXL
npu paGore Bojo3aGopa. OCTa/bHbie YCJ/OBHble OGO3RaueHHss CM. Ha PHC. 14

O6aacth 3axBaTa Geperosoro BoA03aGopa y HecoBepLIEHHOH pekH
MOXeT BKIIOuaT, 06a ee Gepera. Ilpsm sTom pacxox BoxosaGopa @
KOMIIGHCHDYETCSl NDHTOKOM BOAH H3 CJeAYIOIHX OCHOBHHIX HCTOY-
HHKOB!

Q=Qc+Qv+Q", (98)

rie Q.— pacXoj ECTECTBEHHOTO INOTOKA, NPHBJEKAaeMOro BOX03aGo-
pOM cO CTOpOHb Gepera; Q*e-—To XK€, CO CTOPOHH MPOTHBONONOXK-
Horo 6epera; Qp— DPHTOK K BOL03a60Opy ped4HHBIX BOA.

Beauuyuny pacxofa Qe B CJyyae, KOrJa €CTeCTBEHHHH NOTOK Ha
yuacTKe ‘pacnosioKeHHsi BoJo3aGopa HanpasleH K ‘PeKe, IIpHOJIHKeH-
HO MOXHO OHEHHTb HO COOTBETCTBYIOmHM QopMynaM -Jas cocpelo-
TOUGHHHLIX MMM JIHHefiHBX GeperoBbix BOJO3AGOPHBIX COOpYyXKEeHHit,
IOns yuera ¢UABTPANHOHHONO HECOBEPIIEHCTBA B COOTBETCTBHH C
MeTOLOM [AONOJHHTEJNLHOrO CJOS BO BCeX IMPHBENAEHHHIX TaM 3aBHCH-
MOCTSX CJIeJyeT 3aMEeHHUTb Xg Ha X.:

xr=xo+AL. (99)

Ecnu 6biTOBOH NMOTOK ¢ Ha yd4acTKe pacliooxeHHs Bojosaopa
OTCyTCTByeT HJH HamnpasjeH B CTOPOHY KopehHoro Gepera, To, oue-
BHIHO, Qe=0.
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Cocrapiaiomne Q*e ¥ Qp MOXHO OLeHHTh cleAylouiuM 0o6pasoM.
CHauyana pdcCyuTHIBAeTCS BeJMUHHA Q**e~- pacxoj MOX3eMHBIX BOL,
NOCTYNAIWHX K Yype3y pekH B _mpejejax obaactu THTaHHs BOLO3a-
60pa cO CTOPOHB NPOTHBONOJOKHOTO 6epera Benuuuna Q**. Haxo-
AHTCA 10 T€M XKe 3aBHCHMOCTSM, uTo H Q., 0gHaKO Bo Bcex (opmy-
Jax cAefyer 3aMeHUTh Xo Ha x* —AL*

Ecin noTox g*- OTCYTCTBYyeT WJIH HanpasJieH OT pekH, To Q**.=0.

ITpu Q**«=Q—Q. caenyer NpuHUMATH

Q*e=0Q—Q., (100)

a Qp=0.

IIpi Q**e<<Q—Q. Q*e=Q**, a Qp=Q—Qc—Q**..

Iporaxennocrs u wupuay 3CO Ha Gepery pacnoJyioXeHuss BOLO-
3abopa (mapaMerpsl R, r U d) ciefyer onpejesaTh 1o teM xe ¢op-
MyJIaM, 4TO U JJs COCPeAOTOUEHHBIX H JIHHeHHHX BOJ03a00pOB, pa-
Gortatomux BOJH3H COBepLIEHHBIX BONOTOKOB H BOJOEMOB, HO IIPH
yKazaHHO# Beimle moxcraHoBke (99) ¢ yueroM HampaBJeHHs JBH-
JKeHHs MOTOKa 4. -

-CreayeT mmeTh B BH/y, UTO NPH -ABHKEHAM €CTECTBEHHOTO MOTO-
Ka K peke HIN =0 rmax=~xo, @ NPH eCTeCTBeHHOM NiOTOKe, HaNpaB-
JICHHOM OT_ PeKH, Rmax=xo (T. €. B JAHHOM clydae 3aMeHa Xo Ha
X1 He TIPOU3BOAHTCA).

Bpesst Tpes HAXOAHTCH O COOTBETCTBYIOMMM 3aBHCHMOCTAM JJIf
COBEPUICHHHX PEK HPH 3aMeHe Xo Ha X..

“BaxHOH 0cOGEeHHOCTHIO paccMaTpHBaeMOl CXeMH (HAbTpAuLUH SIB-
feTCs 10, uTo obaacTb 3axpara BoHo3abopa pacnpocTpaHsercs Ha
NPOTHBONOMOKHEA OT BOL03a6opa 6eper pexu.

- TIpoTsixKeHHOCTb ~00/acTH  3axBata H, ClefoBaTesbHO, pa3MepH
3CO na npoTusOmoNOXHOM Gepery 'npnﬁnmxenﬂo MOXHO_ OLEHHTb
N0 CKOPOCTH - €CTeCTBEHHOro TNOTOKA MOA3eMHHX BOX ¢*. Ilpu aToM

R* = [q* (T—Tpes) / (mn) ] —20. (101)

Ulupuna_o6nactu 3axsara u 3CO BomozaGopa Ha NpOTHBOINO-
710xHOM Gepery OPHEHTHPOBOUHO (C- 3aBHIIEHHEM) NPHHHMaeTcs
paBHON MakcHUMAaJbHOH WMpHHe o6jacTh 3axsaTa Ha Gepery paciio-
JI0KeHHs BOfO3aGopa d.

Pacuers’ # Bufienenne 3CO Ha NPOTHBOMOJOXHOM NO OTHOIIe-
HHIO K _BOJ03a6opy Gepery pekH cjefyer NpPOBOAHTb TOJBKO -IPH
HalyyHd 34eCb OMNACHOCTH 3arpsisHeHHsl MOA3eMHBIX BOJL H OTHOCH-
TelbHO GOJBIION Joje pacxopa Q*. ‘B 0fmem pacxofle. BOA0OT6Opa
Q, uTo MOXer GHITh yCTaHOBJIEHO pacueTaMH -no (Gopmyse cmellleHHS,

Heyxcaodinei naacr. OTnoKeHHS peqnmx JI07MH_ OBBLIYHO He BHI-
AepXaHH 10 BEPTHKANM, W AOBOJBLHO YaCTO HabaionaeTcsi uepe/o-
BaHHe CRJbHO- H CnaGONPOHHHAEMbIX coeB. JIJifl 3DO3HOHHBIX JOJIHH,
cOpMHDOBABIIXCS B Pe3yibTaTe ‘Pa3MHBA Kopermbxx MOpOA M TO-
CJACAYIOLEr0 ~_ OTJIOKEHHT PEeYHbIX . NeCcyaHo-[PABHHHO-FaiedHHKOBEIX
0CaJKOB, xapaKTepHO nnyxcnonﬂoe ‘cTPOeHHE BOMOHOCHOA TONIIH B
paspese: HHXHHH caoit Npe/CTaBNieH 1OKOJeM IMOAMH —H ‘Teppac,
CJI0XeHHEM KODeHHBHMH MOPOLAMH, OO6HuHO GOJieé NPOHHUNAEMBIMH
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H  BOROOCH/ILHBIMHM; BepXHHH —
TIOKPOBHHH  CJIOH — aJlMIIOBHAJbHEI-
MH INecKaMH ¢ IPOCJHOSIMH TJIHH,
CYrAMHKOB H cyneced, B LeJoM Mme-
Hee mnpoHHuaemeiMu (puc. 36).
Beperosnle BOA03a6opbl  3KCIIya-
THPYIOT TPEHMYUIeCTBCHHO HHXHHe
TODH3OHTHI.

Pycno peku OTHOCHTeNbHO HHXK-
Hero 3KCIJIYaTHPYeMoro TOpH30H-
Ta MOXeT OhITb KaK COBEpLICHHBIM,
Tak W HecoBeplueHHHIM. D. M. Xox-
JIATOB  YCTAHOBMJ, HYTO HaJHUHe

=35 E= B B o6jactH uABTpaUHMH KOHTYpa
5 s L7 - NMTaHHA 3aMeTHO CHHXaeT poJb
Puc. 36 geperoaou BON03260p B JIOKPOBHOM TOJIIM KaK HCTOUHHKA
ABYXCTIOHHOH TOAIILE: NHTaHUS, KOTOpas HMMeeT Cyuiect-

I—HecKH, CylleCH, CyrJHHKH, 2—CiaGonpoHH-
HaeMbili CJAOH; 3~T¥;eumﬂosarbm H3BECTHSK; BeHHOE€ 3HAaueHHe B CjIydyae Heorpa-

4 — BOJOYNOP; 5—eCTeCTBCHHBIY YPOBeHb MO~ 2 -
3eMHbLIX BOJA; 6 — ypOBeHb NOJ3eMHBIX BOX HUYEHHOTO nO IJIOUWIaA# pacapo

mp# padote BOR03aCopa; 7 — GuTETD cxBa- crpaHennss nnacra. Ilpu ycrado-
HRHAE BHBIIEMCSI JIBHXXEHHH IIOA3eMHBIX

BOJA HaJHYHe MOKPOBHOH TOJIIIH CO-
BCeM He CKa3HIBaeTCsd Ha 3KCIJayaTalHH Bollosaﬁopa. ITuranne HHX-
Hero cJiogd MPpH 3TOM MNOJHOCTBLIO OCYLIECTBJASIETCS 3a CUeT MoCTyIljae-
HHA pe4yHbIX BOA.

IlostoMy npu pacuerax 3CO B TakHX YCJAOBHAX CJAeAyeT HOMb-
30BarbCqd TeMH Xe pacyeTHbLIMH 3aBUCUMOCTAMH H rpaquaan, KO-
TOpble MPHBEJEHH AJNS COCPEJeTOUEHHBIX HJIH JHHeHHBIX GeperoBbiX
BOJIO3360POB, PacrnoJoKeHHbIX BOJ1H3H CcoBepLIeHHBIX H/JIH HecoBep-
eHHBIX BOJOTOKOB HJIH BOLOEMOB.

I[Ipumep pacuera. HcnonbsyeM HexoinHe HaHHAHE H3 MHpuMepa pacyera
3CO pas cocpenoToueHHOro BOO03abopa. B momoaneHue K NpUHATHM TaM YCJAOBHAM
NONOXKHM, UTO peKka sBAsAeTcH HecoBepUIEHHON, MOKa3aTeslb ee THADABIHYECKOrO He-
copepiiencrea a.=0,01 M~!, mupuna pexs 26=20 M. IIoTOK Ha NPOTHBOMONOKHOM
Gepery HampaBJaeH K peKe, mpuueM ¢*=¢=0,9 M%/cyr. TpeGyercs onpenenuts pasme-
pw 3CO, coorsercraymouiue Bpemenn Tx=400 cyT.

HafizeM Benuudnn cIOBHra ypesa peku AL u AL*: mo dopmyre (95) AL=
=cth (20-0,01)/0,01=510 M u mno ¢opmyre (97) AL*=1/{0,01sh (20:0,01)]=
=500 M, crefosatensno, xp=100-}-510=610 M u x.*=500 m.

Haitnem cocrapasiouise pacxofa NoA3eMunX BOJ, TMOCTYNamwIlHX K B0A03a6opy.
B naunom cayuae Q>mgxr, Tak kaxk 2000>3,14-610-0,9.

Onpepenum pacxol Qe. Ilpensapurenvuo no ¢opmysne (60) maizeM mapaMetp Yo

2000
y, =610 ]/m — 12240 M,

2.2000 610
—_— . .240 = 195 .
3.14 arctg 240—!—2 0,9-24 50 M3/cyr

TOrxa

Qe =

Conocrasiss MOJAYyUEHHH! pesy/bTaT ¢ pacueToM /IS CAy4Yas COBEpUIeHHOH peKH,
BHJUM, 4TO HeCOBEPIICHCTBO PEYHOrO Pycsa CYLIeCTBEHHO CHHXKAaeT JOJIO peyHHX BOX
B NHTaHHH BOJA03a60pa 32 CUET JOMONHHTENbHOrO NpHBJEYEHHS €CTECTBEHHOroO MOTOKA.
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C ucnonp3oBamHeM Tex e 3aBHCHMOCTeN HafiieM BeauunHy pacxona Qe**.
B 3ToM cayuae

2000
Yp =500 V3,14.5oo-o,9_ 1320w
b 2-2000 500
Q = 314 arctgg)—l— 2.0,9.320 = 1850 M3/cyr.

[IpuuuMan Bo BHuManue Bupaxenue (100), 3akmouaeM, 910 Qo*=2000—1950=
=50 M3/cyr m Qp=0.

Takum 06pasoM, B auKOM Cilyuae peunsle BOAH He GyAyT NpHBAEKATHCH K BO-
103360py # pacxoj eCTeCTBEHHOro NOTOKA, MOCTynawllero K Bo03abopy ¢ npoTHBo-
I0JIOXKHOTO Oepera, cocTaBHT HpHMepHO 50 m?*/cyT.

Hafinem renepb mapamerpnt 3CO Ha Gepery pacnosioxenns Bomo3a6opa.

Ins onpelenedus moaOXeHHs BepxHeli rpamHun 3CO — paccrossHe R — B co-
OTBETCTBHH C DEKOMEHNAUMsSMH, NAHHBIMH paHee, MCnosib3yeM rpaduk Ha puc. 26,6.
Hafinem cnavana R;: R,=0,9-400/(30-0,25) =48 M.

3nauenus HCXOAHHIX MapaMeTpoB GyAyT caexyiomme: §=3,14-610-0,9/2000=0,9
# T=0,9-400/(30-0,25-610) =0,1.

ITo rpaduxy waxommm AR=0,3, crepoparenpio, AR=0,3-610=180 M, a R—
=180-}-48=230 M.

Ilo rpadury ma puc. 25,6 onpelennM mnosnoxenue rpandnmm 3CO Ha yuacTKe
MEXIy peKoH u Bonosaﬁogou. B namnom ciyuae §=0,9; T,==2000-400/(3,14-30%
X0,25-610%)=0,1 7 7=0,25, r=0,25-610~2150 M, [lonyueHHOE 3HAYCHHE 7 >Fmax=
=100 ™, nosromy. npuprMaeM r=100 M. CnexoBareiibHo, L=230-}-100=330 m.

Bpems Tpew Haxopum no dopmyne (62) mpH cOOTBETCTBYIOUIHX YKa3aHHKWX BHIIE
3aMeHax:

30-0,25 ( 6102 - 2402 rot 100.210 100) 140 ¢
{ == arc — — == .
10 240 €610 (610 — 100) - 2403 yr

Wypuny 3CO unaxoawm no rpaduxy Ha puc. 26,a. Ipu stom §=0,9 u T=0,1,
tnefoBatenbHo, d=0,2 u d=0,2-610=120 M.

Iprtok noaseMHEX BOA K BOX03a6Cpy € MPOTHBOMONOKHOTO Gepera BechMa Mas
(2—3 % mebura BOmO3aGopa), nostomy pacutupenne 3CO Ha HPOTHBONOJIOXKHKHA Ge-
per B JaHHOM CJyuae, mO-BHIHMOMY, HeoOa3atenbrno. Onnako paccuHTaeM no QopMy-
ae (101) BosMoxuylo nporskenHocTs 3CO H HAa NPOTHBOMOAOKHOM Gepery:

R*=[0,9- (400—140) /(30-0,25)] —20=10 M.

T'PAPOAHAJIMTHYECKHHN METOJ, NOCTPOEHMUA
30H CAHUTAPHOH OXPAHHI

Pacuerst 3CO rpadoamanuTuueckum cnoco60oM NPOBOAATCS € HC-
NOJb30BAHHEM THADOAMHAMHYECKOH CeTKH (UABTPAUHH NOA3EMHBIX
BOJA, KOTOpasi Npencras/sier cOGOH cHCTeMy JHHHA PaBHOrO Hanopa
(rHppOM30rUNC) H HOPMAJbHBIX K HHM JHHHN TOKa.

ITocrpoenue Takoii ceTkH HauMHaeTcss OGBIUHO € npoBeneHHa THA-
POHSOTHNIC TPYHTOBONO NMOTOKA B YCJOBHSX 3KCIJIyaTallHH BORO3a-
GopHoro coopyxenusi. st 3TOr0 ONpefensieTcs I0J0XKeHHe YDPOBHS
NOA3EMHBIX BOA B PA3JHYHLIX TOYKAxX IJiacta Mo Beell o6sacTu (PuJb-
TPallHH. STH TOYKH MOTYT DPaclOJaraThCsi 0 -HEKOTOPOH 3ajaanHOM
CeTKe, KOTOpasl HOJXKHA CryllaThCsl Ha Y4acTKaX - PACHOOXKEHHs
BOZ033a6OPHBIX CKBaXHH, a TaKxe BOJHU3H XapakTeDHHX TOueK NOA-
3eMHOr0 noToka (pasfenbHBIX TOYeK). YpOBeHb MOA3EeMHBIX BOX B
(HKCHPOBAHHBIX TOYKAX ONpENeNsieTCsl aHAJMTHUeCKH (B NpocTefi-
IIHX Cy4asix) HAH C HCNONb30BAHHEM DPa3HOOGPA3HHIX MOLETHDPYIO-
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X H OHPPOBHIX YCTPOHCTB, WIHPOKO NPHMEHAOMBIX IPH THAPO-
reoJIOTHYeCKHX HCcenoBaHHAX. [lanee,-MyTeM HHTePNOJAALHH H3BECT-
HBIX 3HAYEHHH YPOBHA B TOYKAX CTPOATCA H30JHHHF YDOBHS IOA3eM-
HBIX BOJ NpH pabore BOA03abopa.

JIuHHM TOKA NPOBOAATCA HOPManbHO K THApousoruncaMm. [las
npeaBapUTeIbHOrO rpacbnqecxoro IOCTPOEHHs JHHHH TOKA MOIKHO HC-
IOJIb30BaTh CJeyIOMHH NpHeM.

BuifupaeTrca Kakas-n1u60 TOYKa Ha OXHOH H3 THAPOM3OLHNC C
6OMbIIMM - 3HAYEHHEM YPOBHs, M3 -3TOH TOYKH BOCCTaBJferca _mep-
meHMHKYIAp K Hed ~(puc. 37,a). Ilanee Ha mepleHauKy/sipe Haxo-
IHTCs TOYKA, pacnosaraiomascs Ha CepelluHe DACCTOSHHA MEXAY
BEIGpaHHOM mnpousomncon W cocefHeli ¢ Hell ‘¢ 'MeHbLIMM -3Hade-
HHeM YPOBHsi; H3 3TOH TOYKH ONyCKaeTcs nepnermnxynap Ha cocen-
HIOIO THAPOH3OTHICY, M ero IlepeceueHHe ¢ 5TOH TIHAPOH3OTHICOM
JaeT TOYKY, JieXKallyl0 UPUMEpPHO Ha OJAHOH JIMHHH -TOKa ¢ BHIGpaH-
HOH BHauyaJje TOYKOH.

[Monyyennas TakuM o6pasom CHCTEMa JIHHHH TOKa IOCJAe 3TOrO
YTOUHSETCS C HCTO/Ib30BaHHeM CHENYIONEro COOTHOUISHHS:

Q—Qi=ei—ei1, (102)

rae Q; ¥ Qiyy— pacxoAn MOJ3EMHOro NMOTORAa B <COCeNHHX syeli-
Kax THAPOAMHAaMHUeCKOH CeTku (cM. puc. 37,6) B mpefenax IOJIOCH
TOKa; & H i1 — pacxonu BOZM, NOCTYNAIONIHeE B paCCManHBaeMHe
sIYeHKH ‘M3 BHEUIHHX HCTOYHHKOB, HJIH _Pacxolsl BOAHI, ‘H3BaAEKaeMble
H3 3THX sYeeK (nepeTeKanne CyMMapHbifi -~ pacxoi . BOA03aBOPHEIX
CKBaXHH B lpee/tax siuefikH U T. A.), B TIOCHAe/IHeM Ciyyae BelHUH-
HBI €; H €i41 NOMXKHAL GBITb OTPHLATEbHBIMH,

M3 papeHncTBa - (102) BHITEKaeT -Cleflyionlee - YC/IOBHe, KOTOer
JOJKHO BHIIONHATHCA AJSA A4EEK rnnponnHaanecxou CeTKH, pac-~

Puc. 37. CxeMu K HOCTPOGHHIO THADOAHHAMHYECKOR CETKH:

a — noctpoeitne nuuufi Toka; 6 — (dparMedr FHAPOAHHAMHYIECKOR CeTKH; | — JHUBH TOKa; Z —
FHADOH3OTHICH; 3 — fAuefiku CeTKH; 4 — 7oN0Ca TOKa
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foJiaraeMbiX B rpeaenax OIHOH MOJIOCH TOKA:

by AH® (el (103)
iy AHpobivy  (Bm)pigbi+ AH 4y
rae I M lip — HJIMHBEL COCEJHHX sfyeeK CETKH B INpelefax NOJOCH
TORa; v—(km);/(km),+,~omomeﬂue BEJTHYUH BOJOTIPOBOMMOCTH B
>THx siyedikax; AH; u AH ,+1——pa3HOCTb OTMETOK  FHAPOH3OIHIIC,
OTpaHHYHBAIOIIHX paccMaTpHBaeMble siuefik¥; b; u biyy — cpelss
mnpm{a 3THX fUEeex.

[Tox monocolt Toka ‘mOHMMAETCs MUIOMIAAb MEXAY ABYMS COCeN-
HUMH JIAHHSMH TOKA, NPH 3TOM suefikH NpeACTaBJSIOT To6GH yyacr-
KH, OrDaHUYGHHBIE JIBYMS COCEHHMH THADOH30THIICAMH W JHHHAMH
TOKa.

B cnyuae, Roraa BOJONPOBOAHMOCTH MNJIacTa Ha HCCielyeMoM
yyactke - oanHakosa (v=1), a THPOH3OTHICH NPOBOAATCS depes

paBHble ‘MHTEpBAJB (AH;=AH;1,) H, Kpome T10rO, €;==€it|, COOTHO-
meHne (103) npuobperaer BUA:
Lifliy1==b:/bisy. (104)

KoppexkTupoBxa nuHH# TOKa NPOBOAMTCA TAaKHM 0GpPasoM, HTOOHI
cootHowenuss (103) uaum (104) BunoARAnMc, B Npélenax KaxaoH
nonocm TOKa BO BCeil paccMarpHBaemoil 06aacTH.

- Ananus THAPOJMHAMUMUECKOH CeTKH HauHHaeTcs ¢ OTHICKAHHS.
0coBEIX (paBJIEJTbe[X) TOUeK @Hnmpannomoro NOTOKa TOA3EMHBIX
BOL K ‘BON03aGOpy. DTH -TOUKH XapaKTepU3yloTes . TEM, 4TO B HHX
CXOAATCsL HECRONbKO JIMHHA TOKA M H30JHHMIX _Hamopa, .a_CKOpOCTb
JBHKEHUSA ‘BOAbI paBHa HYJO. Pasjenibubie JHAHH, T. €. JHHHM TOKAa,
NPOXOAsIIHe . yepe3” pasfieibHble TOUKH, -OTPaHHYHBAIOT _-y4aCTKH
HUAbTPAUNH TIOK3EMHBIX BOA K. Bonosaﬁopy ‘M3 -pasiiHYHbIX “HCTQU-
HHKOB THTaHHs (pHC. 38). CooTBeTCTByIOMmIE GUALTPaLMOHHbE pac-
XOJ(bl M3 3THX HCTOUHHKOB ONpelessioTcs o GpopMysiam

n
Q= NQi; Qi =(km); ;AH; (b, 4/1; ;) + ey, (105)

i+1
rie Q:— pacxoll MOASEMHBIX .BOJA M3 JAHHOTO HCTOUHHKA B mpee-
Aax i-i ‘fomocsl; i==1, 2,-..., n; n-——lmc.no TIONIOC TOKA MeXny pas-

JeNbHEMA  THHHSAMH, orpannqnsalomnmn  067acTb GHUALTPALHH U3
AAHHOTO “HCTouHHMKA; (km)i;, AH,, bl, " l,;—-—napamerpbl j-it sigeft-

KH B npeleiax i-#i NOJOCH; Eeyii,j==¢i, x—{—e, 2. -1—et,—cymmap-
HBIH pacxon ‘BOAH M3 JOTOJHHTEJBHEIX ncroqmrxos nutanug (mepe-
TeKaHHe, nm}mnmpaunﬂ CKBAXMHHI), NpPHIEM cyManosaHne “npo-
Bozm'rc;x Tio ﬂqeuxaM paciionaramomumcs BHLIE 107 NOTOKY OT - pac-
cMaTpuBaemoil i-i STUEHKH.

Cpennas “HeficTBHTeIbHAasi CKOPOCTS ~U*;; B Npejenax - j-fi sueilku
i-Hl mONOCH TOKA HaXOAHTCH MO 3ABUCHMOCTH

. ki gAML,
U= ——AL“L'L—. (106)
n,_,lu
rie ki; — xospduunenr GuabTpauuu B Npenenax suelikd; fi; — Mo-

PHCTOCTb.
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Bpems, B TeueHHe KOTOpO-
T0O YacTHUH BOJAH MNPOHAYT
nyTh AJHMHOH [;j, MOXHEO Hail-
TH N0 (opMyne

Af ____n_‘_’fif__ (107)
bl Ry AHyy

[MosnHoe BpeMs JIBHKeHHS
MOA3€MHBIX BOJA MEXAYy IBY-
Ms TOYKaMH, Pacno/sioXeHHH-
MH B fYefiKax ¢ HOMepaMH p
¥ m B NoJoce TOKa, Tonayda-
€M U3 BBIpAXEHHS

Lo |
Cosl; F=H2 B=1s

Puc. 38. Cxema Kk onpejeaennio pacxona T = 2[ i;;,] ] (108)
l—-P

NoJA3eMHbIX BOJ MO THAPOAMHAMMYECKOH CeT-
Ke: d ki jAH
I — Bono3abop; ¢ — pasfenbHas JUHHA: 3§ — JHHHH

TOKa

3azaBascb pacyeTHHIM HHTepBaJoM BpeMeHH T, mo dQopmyne
(108) MOXHO HaiTH paccrosnue no rpanul 3CO B mpejenax Kax-
Iofi MNoJOCH TOKa, a 10 cooTHouieHusM (105) onennTs pacxoiH
OCHOBHHX HCTOUHHKOB, NHTAIOLIKX B0J03a60p, H, CjAefloBaTeNbHO, pe-
3yJIbTHPYOLLYIO KOHUeHTpanuio Cp Tex HJIH HHBIX KOMIIOHEHTOB B
BoJe, orGupaemoit Bonosaﬁopom (mo ¢opmynam cmemenust). Ilpu-
Mephl 30H CaHHUTApHOH OXpaHH, PACCUHTAHHHIX I'padoaHaNHTHUECKHM
METOJOM C HCNOJIb30BaHHeM KapThl THAPOH30THIC, NOCTPOEHHOH Mo
JaHHEIM MoJieBHIX HabnlOfeHHHA B YCJAOBHSAX JAeHCTBYIOLIEro BOXO3a-
60pa W YHCAEHHOrO MOJeJHpoBaHHs uiabTpauud Ha DBM, onucanm
B ra1. 11. B Moaeasx oTpaxeHsl (uIbTPpaUHOHHAs HeOAHOPOZHOCTD
9KCIUIyaTHPYeMOro BOAOHOCHOTO T'OPH30HTAa, THApABIHYecKas CBA3b
PeKH ¢ aJJIOBHANBHBIM M JKCIIYaTHPYeMBIM BOJOHOCHBIMH TFOPH30H-
TaMH, HHQUIbTPAllHOHHOe NHTaHHe W JApyrde MPHPOIHBIE (AKTODH,
OILHOBPEMGHHHH yyeT KOTOPHIX B aHAJMTHYECKHX pacyeTaX (QuJIbTpa-
IHH H MHTPAlMK NPAKTHYeCKH HEBO3MOXKeH. PacCcuHTaHHBIe KOHTYPH
BTOporo H Tperbero nosicoB 3CO HMeEOT MOBOMBHO CJOXKHbBlE ouep-
TaHus, a pa3Mepsl 3THX 30H 3HAUWTEJbHH, 4TO onpefessieTcss 60Jb-
WIOA CKOPOCTbIO JIBHXKEHHs NOA3EMHEHIX -BOJ B TPElHHOBATHIX MOPO-
Z2aX € BBHICOKOH BOJONPOHHUIIAEMOCTbIO H Masiofl aKTHBHOH MOPHCTOCTHIO.

TRABA 1L
NPUMEPHI TUAPOTEOJIOTHYECKOIO0O OBOCHOBAHUSA

30H CAHUTAPHOW OXPAHBI TPOEKTUPYEMBIX
A AEUCTBYIOUWIUX BOAO3ABOPOB MOA3EMHBIX BOJ

Kak ykaswniBajoch Bbllle, B MeTOAHYECKOM OTHOLIEHHH 060CHOBa-
Hue pasMepoB 3CO B0A03a60POB NMOA3eMHBIX BOJL H CaHUTAPHO-03J0-
POBHTeJbHEX MEDOUPHATHH B HX Npejesax TecHO CBSA3aHO C OUEHKOf
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eCTeCTBEHHOr0 M TPOrHO3HOI'0 KayecTBa MNOA3EMBHIX BOJA, NpuBIe-
KaeMbiX Bopo3aGopoM. Ilpn 3ToM BHIGOD MeTOHOB IJIifl PEIUlEeHHA 3THX
3anad ompejensieTcs NPHPOAHOH OGCTaHOBKOH B IENOM H THAPOreo-
JIOTHYECKHMH YCJIOBHSIMH, a TakKke CxemMOH Bojo3afopa H XapakxTe-
pPOM XO3SHCTBEHHOrO HMCHOJB30BaHHs OKpyXkawilue# TeDPHTODHH.
Bosbmioe 3Hauenne HMeeT TakXKe MeTOAMKA pa3BeJKH H OUEHKH
3alMacoB MNOJ3EMHBIX BOJ, BHIOOP KOTODOH, B CBOX oOuYepeab, Tec-
HO CBfi3aH C XaPaKTepoOM H CJOXKHOCTBIO THIPOreOJOrHYeCKHX yc-
JIOBHH,

Coueranne pasnuunpix MeronoB o6ocHosaHust 3CO W OleHKH Ka-
YeCTBa MOJA3EMHBIX BOJ B PAa3JIHYHEIX NPHPOAHO-XO35HCTBEHHHIX YCJO-
BHSX paccMaTpuBaeTcs HHXKE Ha NpHMepax JelCTBYIOIIMX H NpoOek-
THPYEMHIX BOL03a60pOB.

Hpumep 1. T'ry6okosarezaroujuii HANOPHoLE B0J0HOCHBIL 20PU3ORT
8 neckax. las BopocHabXKeHHs Pa3BHBAIOIIUXCH CTapulX H HOBHIX
ropogoB 3anagHol CubHpH B NOCAeAHee BpeMsl HCIONL3YIOTCA Tay-
60Ko3aJjeraoliie NOA3eMHbe BOAb 3anagHo-CuOupCKOro apresuas-
ckoro “GacceiiHa. 34ech Ha NajIe030HCKOM CKJIafyaToM (QyHRaMeHTe
sajeraer MoumHb# (Ho 3 Tbic. M) OCaAOYHHIH 4eX0J PHXJIHX OTJO-
KeHull Me30-KaflHO30HCKOro BO3pacra, cofepikKaliHii CEepPHIO BOLOHOC-
HHIX TOPH30HTOB H KOMTJekcoB. B ocajgounofi Tosime Me30-KaiHO30d
BHIAE/ISIOTCS BePXHHH M HUXKHHH THAPOreoJoridyeckie 3TaXH, pas-
Aensiempie tosmed (mo 750 M) BOAOYNOPHBIX TVIHHHCTHIX OCadKOB
OJIMFOLIEH-TYPOHCKOrO BO3PacTa, B KpoBJe KOTOPOHl 3ajeraeT 4Yeral-
ckasi CBHTa MiMH. HuXHu#l 3TaX, OXBaTHBAIOWHMH OCHOBHYIO 4YacTb
0CaZoYyHOro 4YexJa, CJOMKEeH MOPCKHMHM H NPHOPeXKHO-MOPCKHMH OT-
noxeHusMH (NeCYaHWKH, AapPTHJUIHTH, aJeBPOJHTH, IJIHHHI), COJAep-
JKAUIUMH TOPH3OHTH BHICOKOMHHEPAJM30BAHHHIX H TePMaNbHBIX MOA-
3eMHBIX BOA. BepxHuil 3Tax, MMEIOWHK{ MOWHOCTb oKkono 300 M, cio-
KeH KOHTHHeHTaJbHOH Mauykol mo- w
POA OJHMrOLEH-4eTBePTHYHOrO BO3- 0
pacra, cojepxameii BOAOHOCHHIE

COPH3OHTHl IPECHHIX BOA. 100 Eemerms
XapakTepHO# 0cOBGEHHOCTBIO b
KOHTHHEHTAJbHBIX  OJIMTOLeH-ueT- ==

BePTHUHHIX OTIOXeHHH sBiserca 2/
npeobiafadie MeCYaHO-TAHHHUCTHIX
pasHocTell HOPOL M HX NecTpas JiH-
ToMOro-QanyuajbHas H3IMEeHYHBOCTD.

B KOHTHHEHTaJbHOH MecYaHo-
IJIMHUCTOH TOJLIE BhiAeNeHbl TpH

0k

OCHOBHBIX BOJOHOCHBIX TOPH30H-
Ta, 3aK/AI04alomKX MpecHHe BOAH
(puc. 39):

1) deTBepPTUUHHIE, MOUIHOCTHIO
15—45 M B mecyaHo-rpaBeNHCTHX
OTNOMCHHSAX NMOHMBI H HajaNOHMeH-
HblX Teppac, He 3alMMINEHHHIH OT
MOBEPXHOCTHOTO 3arpsi3HEHHS;

xds [t 1s [T 17

Puc. 39. T'ayGokosaneraomuil Hanop-
HBIl BOZOHOCHHM TODH3OHT B Meckax:

1—3 — BONOHOCHBle TOPH3OHTHI (I — HeTBep+
TH4HB, 2 — HOBOMMXAHJOBCKKIL, 3 — at-
ABIMCKHI); 4 — ONHroUeH-TYPOHCKHe TIVIHHH
5 — ecTecTBeHHbIH YpOBeHb MNOA3EMHBIX BOA:
6, 7 —Hanop B aTJBIMCKOM BOJIOHOCHOM TIGo-
pusoute (6 — Zo 3KcnayaTainHH Bojo3aGo-
pa, 7 — pH 3KCIUIyaTauHH Bojosabopa €
APOH3BOAHTeNbHOCTBIO 70 Thic. MY[CyT)
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2) HOBOMHXaHJIOBCKHH, B INPOCNOAX MeCKa, 3ajieralollux Ha IJIy-
6une 6—180 M, Hafop cOCTaBliseT B cpefHeM 75 M, MOUIHOCTb H
BOLOOGHILHOCTL I'OPH3OHTA HeNOCTOSIHHBL, "B KpoORje "3aneraiT IVIH-
HBI, B NOJAOLIBE —= MHOTOJIETHeMEP3Jibie NOPOMLH;

3) arnabIMCKHE, NpHYpDOUeHHHH K IecKam, MmeeT MOUIHOCTb 40—
70 M, 3axeraer Ha rayb6usax 200-—240 M. [opHSOHT BBHIZepXaH NO
MOIIHOCTH M _JIMTOJOTHUECKOMY <c€OCTaBy, Hamnop coctasaser 200 w,
Mbe30MeTPHUECKHE YDOBHH YCTaHABMMBAIOTCS Ha ray6GuHe 10—16 M
OT TMOBEPXHOCTH 3eMJH. B KpOBJie ropH30HTa 3ajeraioT FAMHB W MHO-
rojieTHeMepaJible MOPOAH, B NOJOIWIBE — IVIMHBI H aJeBPHTH YeraH-
CKOfi CBHTBI, HMelolieil pernoHaabHoe pacnpoctpanenne. . Iluranue
FOPH30HTA OCYIIECTBJSETCS B NOJNHHAX KPYNHBIX peK, TAe MECTaMH
OTCYTCTBYIOT MHOMOJIETHEMEP3J/ible NMOPOJIDL.

Hns BopocHaGXeHusi TOpoja NpPOeKTHpyeTcs Bopo3abop, HCHoJb-
3YIOLIHH NOA3eMHbie BOAH NOAMEeP3JIOTHOI'0 AaTJIBIMCKOrO BOJXOHOCHO-
ro TOpH30HTa.

Ha yuacTke pa3BeAkH MOIHOCTb TOPH30HTAa cocTaBasier 70 M,
rny6uHa 3aleranust u3meHsercst or 180 no 200 M, Hamop Haj KpoB-
aeit nmacra 180—200 m. BogonpoBoguMQcTh TrOpH3OHTa paBHa
1120 m2/cyr, koadduuyenT - nbesonpoBoanocty 4,9-10° m2?/cyr.

IpoussonuTeasHOCT, BORO3a60opa OLEHHBANACHL C NOMOIIbIO THA-
PONMHAMHYECKOTO MeTOJa NpHMEHHTEJIbHO K . HEOTPAHHUCHHOMY B
nfiaHe BOACHOCHOMY TODH3OHTY JJg CXeMBl JIHHEHHOTro psAjma CKBa-
xuH. Tlpu cymmapHom pacxome BojozaGopa 70 ThiCc. M3/cCyr, moay-
yaeMOM H3 70 CKBaXKHH, pa3MellleHHBIX Ha JABYX NapafielbHBIX JiH-
HUAX AauHOIO mo 5100 M (paccrosiHMe MexXnAy JHHHAMH 200 M,
MeXJay CKBaxXuHaMH 150 M), B leHTpe JuHeHHBIX PsIAOR uepes 25 yer
MOHMXKEeHHe Hanopa cOCTaBHT 45 M, a B KpalHHX CKBakuHax — 42m.
Ilpu pasmelleHHH CKBaXWH B BHAE YeThPeX MapasieNibHbIX JHHUH
anuHol 2550 M (paccrosiHue MeXJy JHHHAMH M CKBaXKHHaMH B
psaay 150 m) npu TakoHl Ke CyMMmapHOli NPOH3BOAKUTENBHOCTH BOZLO-
3a60pa IIOHHKeHHS COCTaBAT cooTBeTcTBeHHO 52 u 48 m. Ilpu stom
OCTATOYHHIH HAnop Haj KpOBJe# TOpH3OHTa Bce elle OyAeT 3HaUu-
TefibHBIM (130—150 M). DTo 06cTOATENBCTBC B COYETAHHH C HANH-
queM B KPOBJie TOPH30OHTA MOIHOM TOJLIM cJiaGonpOHHLAaeMHEX MHO-
rojieTHEMepaJplX MOPOZ MO3BOJNAET CYHTATH ATABIMCKHE RBROAOHOCHBIH
POPH30HT XOpOIUO 3ALIHIIEHHRIM OT [OBEPXHOCTHOTO 3arpssHeHHs.

Pacuer pasmepos 3CO BEMo/iHeH aHaiauTHYecKuM MeTofom. Jas
NepBOro BapHaHTa JuHeHHOro Bofo3abopa B HEOTPAHHYEHHOM  BOJO-
HOCHOM .IUIacTe -MPH HAJHYUH eCTECTBEHHOTO MOTOKA MOJ3eMHBIX “BOA
¢ ykaonoM {=0,001 paamepsi Tperbero nosca 3CO cnenylonmue: r=
=2300 M; R==3800 M; L=r4+R=6100 m; d==>5200, .- Lns BTOpO-
ro BapuaHTa BOL03a00pa, xapakrepH3ywoulerocsi Gofbliel BeJUuH-
HOl Harpysku Ha -1 M AJuHB psna, pasMepsl TpeTbero nosca 3CO
cocrapasior: r=>3200 M; R=4200 m; L=r+R=7400 m; d=4300 wm.
Kak BuAHO W3 npHuBefleHHbIx uudp, miomass 3CO aasa paccMaTpH-
BaGMLIX BAPHAHTOB H4 AJHTeNbHBIH CDOK Tx==25 /€T NpaKkTHYECKH
onunakosa. I'panuna Broporo mosca 3CO mo -pacyeTy XxapakTepH-
ayercst CleAyOLMMH pasMepaMH: LS MepBoro BapuaHta r=160 M;
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R=230 m, L=390 M; d=3260 M; ana BTOpOro BapHanta r==330 M;
R==370 m; L=700 M; d=1800 m. OnHnako, B CBA34 C XOpollej 3a-
UIHIIeHHOCTIO BOJOHOCHOrQ TODH30HTA, B JAHHOM Clyiae MOXHQ
He BbAeasATh BTOpo# nosic 3CO u He HasHAyaTh B €ro mpejenax Me-
ponpuATHil, HANpaBJeHHLIX NPOTUB MHKPOGHOTO 3arpsi3HEHHs WC-
NOJIb3yeMoro BOJOHOCHOro ropusonta. Ilas Bcex mosicos 3CO ocnog‘
HBIM - BAILHTHHM MCDONDHSITHEM MNPOTHB XWHMHUYECKOTO 3arp;13Hemm
AOMKHO GHTL 3ampelieHne GypeHHs TyGOKHX CKBAXKHH (paase}lotx-
HBIX, SKCIIyaTANUMOHHbIX Ha HedTs M Ap.). B npemenax nepsoro
nosica - 3CO caepyer cofaw0fate BCe MePONPHATHs, NPEAYCMOTpEH-
unie [Tomoxkensem o 3CO [24].

IIpumep 2. Bodoszabop 6 HeOOHOPOOHOM no 2uOPOXUMUYECKUM
ycaosusam neeayboko 3areearoujem sodonocHom eopusoure. IlpoekT-
pyeMeiii BozosaGop MNpelHa3HAYeH MJA XO3SAHCTBEHHO-MHTHEBOro _ BO-
AocHAGKeHHs HECKONbKHX HEGOJbIIMX HACeJeHHLIX MyHKTOB, pacfio-
JIOKEHHBIX B CTeNHOH MECTHOCTH; TePPHTODPHA HCIOJb3yeTcs s BH-
maca CKOTa, OpolIaeMoro Gorapﬂoro semJenenud. Hacenenue no-
Jy4aeT BOAY M3 HerJy6OKMX KOMOALEB, B KOTOPHIX BOJa YaCTO HMeeT
NMOBHIUEHHYI0 MHHEpAJH3AIHIO H 3arpsisHeHa "HHTPATaMH. He6onnwas
peka, cpelHuH TomOBOH pacxox KoTopoit cocramisier 340 i/c, aa-
peryJuposaHa BOAOXDaHHJIMIUEM, MCTOJb3YeMBIM  JUIsl - OPOLIEHHS.
B peke cpennss MuHepajimsamysi BoAw CocTaBiaser 2,3— —2,5r/am®,
HHOTJa M Bbllle; COAepXaHHe HHTPATOB JOCTHraer 36, a- 'HHTPHUTOB —
12,5 wmr/aum3. o AaHHHM pasBeNouHbix PaBor, 3Mech Ha KPHCTA Y E-
ckoM dyHnameHTe 3ajeraloT 0CaJouHbe OTIOKEHHs MelOBOTO, Majed-
eHOBOrO, REOT€HOBOrO M _YeTBePTHYHOTO BO3PacTa, HMEMiiHe OOLYIO
MomHocTs 120—190 M (puc. 40). Bepxnemesiosbie oT/0XeHHs (Tpemid-
HOBATble MEpPresid, pexe MecKH) ABNAOTCA OTHOCHTENBHHIM BOLOYIO-
poM st Bblllle/eXaliHX BOLOHOCHBIX ﬂopozx,,naneoreﬂoame OTJIOXKe-
Husl TIPEJCTAaBJCHb NEeCKAMH M TNeCyaHHKaMu; B BEPXHell uyacTH
TOJIIH 3aJIeraioT _yIAUCTHE TNECKH. CO cnaﬁonpOHHuaeMHMH npocnon-
MH GypHIX YrJell H YTJHCTHX TJHH, KOTOPBIE OTA]AIOT TaJeoreHoBbli
BOXOHOCHBIA TOPH3OHT OT BLILIE/EXKAWEr0 BOAOHOCHOIO TOpu30HTA B
HEOreHOBbiX OTJIOXKEHHSX, ~NPEeACTABAEHHHX -NeCKAMH - C POCIOAMH
TJIMH H NeCYaHHKOB. Pasnenﬂmmym ‘cnabonponHiaeMblil -Cok - HMeeT
He60nbmylo MOU{HOCTb H MecTaMu OTCyTcTByeT. Ha HeoreHoBhX -To-
poAax Ha BOAOPA3eNBHEX NPOCTPAHCTBAX 34/€raloT CPEAHecapmart-
CKHE TIHHHl M " MeCKH, BEDXHeIIHOLEHOBBIE — HHXKHeueTBepTHUHbIE
TJIEHB] W 4eTBEPTHUHble 5JI0OBHA/bHO-AEMIOBHAJIbHbIE CYIJIMHKH H TJIH-
HH. B fiokMe pex M G6GaJOK DPa3BHTH _aJ/UIIOBHATBHO-AENIOBHANLHEE
OTOKEHRS, HpeILCTaBJIEHHbIe CYIJIMHKAMH H NeCKdMHU.

B_paiione Bop03a6opa BOMOHOCHBIA OPH3OHT - ‘MpHYPoueH K Ta-
JIEOT@HOBLIM OTJIOMXEHHAM H HHXKHefl HACTH HEOPeHOBBIX. ~O6BoaHeH
TAKXe _YeTBEPTHUHble OT/IONeHHs Ha BOAOpasAefbHHIX CKJAOHAX, a
TAK¥Ke aJMIOBHAIbHBle M  aJUIIOBHAJIbHO-ACNIOBHAAbHbIE Odpasoaamm
B JOJIHHAX Dex.

IoasemHble BOAL B Ta/eOrCHOBHIX - H sHEOTEHOBHIX MOPOAAX TECHO
cssa3anbl. Ha yuactke 301103a60pa nmman “MOIIHOCTH ~BOJOHOCHOrO
FOPH30HTA B HEOTeH-NMaJeOreHOBHX OT/JIOXEHHAX cocTaBiaser 53 M,
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Puc. 40. Tuaporeosoruyeckuii paspes no JHHHM BOA03a00pa B HEONXHODOAHOM IO
THIDOXHMHUECKHM YCTOBHAM HCIJyGOKO 3ajerawmmeM BONOHOCHOM TODH3OHTE:

1 — yeTBepTHYHLIA CYIJIHHOK; 2 — HeoreHoBas IyiHa; $ — HEOTeHOBbIi BONOHMOCHBI TeCOK; 4 —
HaNeOTeHOBHIl NMeCYamMuKk; & — YIMHCTbie NeCKH ¢ NPocaosAMH Gyporo YyIisi B YLAHCTBIX TINIHH;
6 — TIaIeOTeHOBHIA NECOK; 7 — MafieoreHoBas IViHMa; & — IIHMHCTHIA MepreAb IO3JHEMEJOBOTO
Bo3pacta; 9 — rpahur; 10— ypoBeHb NOJA3EMEbLIX BOZX; Il — pasBenoduble CKBAXKHHbI H MHHe-
panH3alHs BOAM, T/AM®; 12 — CKBaXKHHbI BOZO32GODHbIE H MHHEDANH3ANHA BOXM, Ifam®

s derTuBHas MouiHOCTh 35 M, BogompoBogHMOCTh 458 M?/cyT, cpea-
nuii kos¢pduuuent duaprpanuu 8,6 m/cyr.

Jlis OUeHKM SKCIIyaTalHOHHBIX  3alacoB MOA3EMHBIX BOA Ha
yyacTKe paccMaTpPUBAeMOro BOR03a6opa NPHMEHSJIOCH YHCJIEHHOe MO-
nenupoBarHe ¢uipTpanuu. Mojenbr oxsaTeiBaeT GOJBLIYIO TEPPHTO-
puio, TAe KpOMe paccmMaTpuBaeMoro Boao3abopa -pacmosaraiorcs H
JApyTHe INpOeKTHpyemble BoZo3aGopel. IIas HeHTpanbHOH H -10XKHOH
YyacTH TEPPUTOPHM Ha MOJACJIM peanU3OBaHa CXeMa U3 ABYX BOJO-
HOCHBIX TODH30HTOB C pasfAC/HTeNbHHM C1a60NPOHUIAEMBIM CJIOEM.
JIlJis ceBepHOM M CeBepo-3amajHoH wacTeH, rie HaXOAUTCs Y4acTOK
pasBeiKH paccmMarpuBaemMoro Bojno3afopa, Ha MOJeNH -peaiH30BaH
OJMH BOMOHOCHHIH TOpPU30HT, OOBEAHHSIIHA HEOTeHOBBHIE, Najeore-
HOBHIE€ H MeJIOBble OTJIOXKCHHS; B PEUHBIX NOJHHAX, KpOMe “TOro, Yy4u-
THBAJCH aJ/IOBHaAbHLI BoAOHOCHBII ropusodt. Ha Mmozenu otpa-
JKeHbl B3aUMOCBA3b MOJ3EMHBIX BOJ € [OBEPXHOCTHBIMH BOJAMH,
uHOuAbTPauus aTMocepHHIX OCaAKOB NO AOJHHAM peK B aJJIOBH-
ajbHble M HEOreHOBHE OTJIOKEHHs, NMUTAHME OCHOBHOrO BOLOHOCHOrO
TOPH30HTA <«J0XKACBAHHEM» H3 UETBEPTHUHHIX OTJIOXKEHHH Yepes IH-
HucTHe cyod. s paccmMaTpuBaemoro yyacTka pa3BellKM Xapakrep-
Ha  HEOJHOPOAHOCTb MNOA3eMHBIX BOJ Mo oOuleH MHHepanusauuud H
CONCPHAHUIO OTHAENbHBIX KOMIIOHEHTOB.
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Ha d¢opmupoBanne cocTaBa NOA3EMHBIX BOJ aJIIOBHAJIbHBIX H
JeJI0OBHAJbHBIX OTJOXKEHHH KpOMe KJIHMATHYECKHX (aKTOPOB BJHSIOT
cnabast NPeHHPOBAHHOCTb BOJOHOCHOrO TOPU3OHTA B CBSI3H C Hpe-
obnajlanHeM TJIHHHCTBIX NOPOA B pa3pe3e H He3HAUHTEJIBHBIM YKJO-
HOM 3epKala IOJ3eMHBIX BOJ, a TakXe HeGosabulasg raybuna 3aJje-
raHust BOJH, CNoco0cTByiollas ee HHTEHCHBHOMY HCIApeHHIO B Tell-
JBIi mepuon roja. Bmecte ¢ TeM J1Jid OTAeNbHBIX Y4acTKOB TOPH-
30HTA XapakTePHBl XOpPOlUHe YCJI0BHA HHOUIbTpPaUHH aTMochepHHIX
OCaJlkOB H-MaBOJAKOBHIX BoA. Ha TeppuTOopuH HaceleHHHX NYHKTOB
H Ha IJIOLIAJAfX HHTEHCHBHOIO -NPHMeHEeHHS HAaBO3HBIX MHHepaJb-
HBIX yZOOpeHRit BOJH3H XHBOTHOBOJLYECKHX OOBEKTOB OTMeUeHa 3a-
IPSI3HEHHOCTh NMOJ3EMHBbIX BOJ COeJHHEHHSIMH a30Ta.

BsauMopelictBHe ykasaHHBIX $AKTOPOB ONPEAENHIO NMECTPOTY XH-
MHYECKOT0 COCTaBa ¥ MHHepaju3aldHi MOL3EMHBIX BOJ aJJIIOBHAJb-
HBIX OTJOXKeHHH: 06bYHO npeobnajfaioT cCyJjbdaTHO-XJIOPHIHBIE HAT-
pHeBO-KajblUeBble BOAB ¢ MHuHepajausanueir 1,3—2,2 r/am® npu ko-
JeGanuu MuHepasausanuu ot 0,7 no 6,3 r/ams,

ITonzemHbie BOABI HUXKHE- H BEpPXHEUeTBEPTHYHHIX OTJIOXKeHHH,
Pa3BHTHX Ha BoJopas/ielbHHX CKJIOHaX, TaKkKe HMeEIOT He0oJHOPOA-
Hufl cocras. Cpean Hux mnpeobnapaioT cyabdaTtubie, 6uKapGOHATHO-
cyibdaTHble HAaTPHEBO-KaJbllHeBHE BOJB, MHHepaAH3alHs Mo ILIO-
manaH usMensercs ot 0,8 mo 11,3 r/am3, uame BCTpewaloTcs 3Haye-
Husl 2—3 r/am3.

KauecTBo moA3emMHBIX BOJA HAaMeYeHHOO K 3SKCIIyaTallMH TOPH-
30HTa HEOTEHOBHIX OTJOXKEHHH ~TaKKe HeMOCTOSHHO 10 MJONAJH.
BcTpeyaroTcs BOAB cyJabdaTHO-XJIOPHAHBlE, CylAbdaTHEE HaTPHEBO-
KajbliveBble ¢ MuHepaJjuszanueit 2—3 (pexe 3—5) r/amd. Mecramu
ecTh Boaw C MHHepamusanuedt 0,5—1,5 r/am® xuopuaHo-cynbdaTHO-
6uxkapGoHATHOrO KaJjbllMeBOo-MaruueBoro H OuxapOoHaTHO-cyJibdaT-
HOTO HATPHEBO-KANbLHEBOro cocTaBa. BOausH MecT pasrpysku BOA
YeTBEPTHUHBIX OTJIOXKEHHH, Ha OTHeJbLHBIX YyYacTKax pasBuTuA _aj-
JIOBHAJbHEIX OTJIOXKEHHH, B HEOTeHOBOM TOPH30HTe BCTPeuYaloTCH
apeajn BOJ NoBbilieHHO# (2—3 r/am®) MuHepanHsallMH XJOPHIHO-
CynbdaTHOrO HATPHEBO-KAJbIHEBOTO cocTaBa. KayeCTBO majieoreHo-
BBIX ‘BOJ TakXe HEOJHODOAHO: MHHepaJH3alUHs [0 IUIOUafH H3ME-
usiercst ot 0,6 no 1,8 r/am3.

B cBs3u ¢ rUApOXHMUYECKOH HEOLHOPOLHOCTBIO BOJLOHOCHOTO TO-
PH30OHTa NPHU H3BICKaHHAX OoJibLune YCHJIHS ObIIH 3aTpauyeHH Ha NO-
HCKM YyYacTKa € [pPeCHBMH TNOJ3eMHBIMH BOJaMH; MNOCJeJHuH O6bla
onpesnened Ha paccrosiuud 0,5 kM or peku (cM. pHc. 40), u 37ech
BHauajie OHJI HaMeuen BoJ03a00p U3 MATH CKBAXHH, Pa3MEUIEHHBIX
no njomagHo#t cxeme. ILJs npoBepKH BO3MOXKHOCTH YXVAIUEHHS Ka-
YecTBa BOAB B BOAo3abope H3-3a NPHBJEYEHH MUHepa/H30BaHHBIX
NOJ3eMHBIX BOJ € yyacTka npaBobepeXxHoll MoiiMu OBIT cHACJaH KOH-
TPOJIbHBIfI pacueT BpPEMEHH JBHXKEeHHS HeKOHJHLIHOHHBIX MHuHepaJH-
30BaHHBIX II0I3EMHBIX BOJX OT OJuXKaHllero <«msATHa» TakHX BOJA B
aJIIIOBHAJIbHBIX. OTJIOXKEHHSX H OT pPekH K BoAo3abopy. Ilpu aToMm
6bliy HCMOJAb30BAHB pacUeTHble NOHHXKEHHS YPOBHS BOJAH B CKBa-
KHHAX H faHHble MoaenuposBaHus ¢uibTpauuu. Ha xapre ruapouso-
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THNC, NOCTPOGHHOA Ha NMPOTHO3HBIH NEPHOA, GLITH BEHIACNEHB OTAED-
HEIC “JIHHHH TOK3, COENMHAIOUIHE <«MNATHO» M -PEKY C  BOL03abopoM,
M [0 HHM BBINOJHEHH DACUETH N0 BHIPAXKEHHIM (107) n (108) ¢
y4eTOM H3MEHEHHs THADOTeO0/IOTHIECKUX TapaMeTPOB HAa OTHENbHHIX
yuacTkax JuHu# TOKa. ITOCKO/MBKY BpeMsi IBIKeHHS K GHKaiLIuM
BOZ03a0OPHEIM CKBaXKHHAM O0Ka3aloCh DAaBHEIM IMSTH TOAAM,” T. e.
MeHbllle ‘JONyCTUMOr0 CPOKa, HaMeyeHHOe DPacHooKeHHe BonosaGOp-
HBIX CKBaXKHH OHIJIO W3MEHEHO, a BOJ03a60p Obll 3aNPOeKTHPOBAH
B BiJe NMHEHHOrOo psja, mpuHueM Gamxaiilas K «MATHY» CKBaXKHHA
yAajieHa OT Hero yXXe Ha paccTosiHHe OKoJo 1 KM, uTo obechneyHBaeT
Hd pacueTHHil cpok 3aLUHTY BOf03abopa -OT TOATATMBAHUS MHUHE-
panusoBaHHLIX BOA MNo maacty. Oanako SKCIUIyaTHPYeMEIl BOJOHOC-
Hblﬁ I‘OPHSOHT KpoMe TOro, IIJIOXO sammueﬂ OT . HOCTYHJIEHHH 3a-
IpPsI3HEHHH CBepXy — 30Ha a’3paluy, - CTOKEHHAs npoﬂuuaebeMH nec-
KaMu, CynecsiMu H CYIVIMHKAMH, MMeeT -MOIMHOCTL He Gomee 10 M.
Jns 3ai{uTH [OA3EMHBIX BOX OT - MOBEPXHOCTHOTO 3arpsi3HEHHs Ha
miowaau scex Tpex noscos 3CO 3anpellieHo HCNOAb30BAHHE cellb-
CKOXO3AHCTBEHHHX yNoOpeHUd M ANOXMMUKATOB, a TaKXe pa3Memie-
HHUe yJacTKOB OPOLIEHHUs.

I'pa}mua nepBoro nosica onpeaeneHa B 50 M oT ckBaxuH (He3a-
WHLIEHHBIA TOpU30HT). Pasmepst BTOporo M Tpetbero mosicos 3CO
Ha Bpems 400 cyT u 25 xaert. onpeje/eHsl rpagoaHanUTHYECKHM pac-
yeraM IO METOAHMKE, AHAJOrHYHOH ONHMCAHHOMY Bhllle METOAY OUEHKH
BPeMeHH JBUXEeHHs K BOL03a60py HEKOHLMIMOHHLIX BOA. Ilo pe-
3yJbTaTaM PacyeToB IPaHHMIA BTOPOro MNosica AOJMXKHA GObITh yaaleHa
oT Bo,aosaGQprlx ckBaxkun Ha 200 M; TpaHHma TpeThero mnosica, ¢
y4eToM TOro, 4TO Ha TepPHTOPHIO BCO HE JOJIKHB MOCTYyNAaTh NOJ-
3eMHble, Tajble M JApeHaxkHbie BOAW C Y4aCTKOB OpoOUIeHus, Haxond-
LIMXCS 3a €€ npejenaMu, OTOXBHHYTAa A0 JUHHH BOJAOD33Jena MeXAy
OBparaMmu.

I punep 3. Besnanopnbtu necuansili 800oHocHbLl 20pu3onT. Bono-
3a60p B BHAe JMHEHHOrQ PsAfla CKBAXHH JJIHHOI 8 KM -C _POU3BO-
RHTENAbHOCTBIO 50 -THIC. - M®/CYT NPOEKTHPYETCS - Al XO3SHCTBEHHO-
NMHTHEBOTO BOIIOCHaﬁ}KEHHﬂ ropojia, pacro/loXeHHOro B 15 kM X wry
or Bojosabopa. 3aech XKe HaXOAATCH AEHCTBYIOLIHE TOPOACKHE -BO-
Ho03a60pHl, YaCTh H3 KOTOPHIX 3arps3HeHa. H BoAa OTGHPaeTcs TOMbKO
LJIST TeXHUUECKUX ledied.

IIpoextupyemsiii BOA03a6Op pa3MelleH B HH3MHE B 06JacTH C/Ius-
Hus -JBYX KDYNHBIX DeK; Peka - BO/u3H BOA03a6OPHOT0 YydYacTKa —
npmox ORHOM M3 3TUX pek (puc. 41). DKcnayaTHpyemblit Gesnamnop-
HBIH BO}IOHOCHHH l‘OpHSOHT npnypoqeﬂ K paSHOSEpHHCTbIM neckam
ananBUaNbHHIX BepXHE- H HH}KHE'-!QTBBPTHHHI)XX OTJIO}KGHHH

T'uppon3oruncsl HMEIOT CHOXKHHIE OUEPTaHHs, UTO CBA3AHO C- JABHU-
JXeHHeM INOA3EeMHBIX BOJ| K JABYM pACIOJIOXKEHHBIM IIOf YrjioM pe-
THOHAJNLHLIM JApPeHaM, a TakKXe C BJAUIHHEM - JeHCTBYIOUIMX BOAO-
3a60poB ¥ c6pPOCOM CTOYHHIX BOJ B HEKOTOpHIE H3 03ep.

Onsa NPOeKTHPYeMOro BOA03a60pa aKTyajieH BONPOC O BO3MOXK-
HOCTH €ro 3arpsisHéHHs, TaK KaK NPOMbILIIEHHBIE CTOUHbIE BOABI ro-
pona oTBOAATCS B peky BGau3w BoAo3abopa 1o xomex'ropy, KOTO-
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Pue. 41, Besnanopufi mecuaHwfi BONOHOCHME TODH3OMT:

a—nnad; 6 — paspes. 1 — CkBaXKMHEI NPOEKTHDYeMOro aEuelinoro Bonosabopa; 2 — AedCTBYIO-
yxe BOX03a6OPHI; 3 — KOANEKTOD NPOMBIULNEHHBIX CTOYHHIX BON; 4 — CBalKa MPOMBILUNEHHBIX
OTXON0B; 5 — [HAPOH3OIHNCH Ha NepHOA HIBICKaHuf H AX OTMETKR; 6 —_TO Xe, Ha pacyeTubi

JOK 3KCHAyaTanBu BOoN03260pa B BX OTMETKH; 7 — JIRHRR ToKa NpPR paloTe Bomosalopa; 8 —
sacueTHple TOUKH JAs OnpefiesieHHs BeAHYHAB NPOTROSHLX MOHBMKERBA YpPOBHA; 9 — rpaunna
rperbero mosica 3CO; 10 — aiuus mnporeonornqecxoro paspesa; Il — anNlOBHANbHbBIE "OTAOKE-
HHS; 12 — oTnoxerns NepMCKOro Bo3pacTa; -~ I3 — ypOBeHb [{Of3eMHEIX BOA; J4 — CKBaXKHHB!
NpoeKTHPyeMoro BoXo3abopa

puifi HauMHaeTcst TPyGonpoBoloM AJHHOIO 4 KM, a 3aTeéM TiePeXOJHT
B OTKPHITHIH He3aKPelJIeHHBIH KaHaJ, TPONOXKeHHHH Ha NPOTAXKeHHH
3,7 kM 10 BEDXOBBEB  PEKH. To ~ranany c6pacmiBaercs Goiee
50 THIC] M3/cyT B 3HAUNTENbHOH "CTENEHH OYHIIEHHBIX CTOYHBIX BOZ,
OHAKO paHblile CTOYHHIC BOJB -MOYTH HE OUHLIATUCH, H 3TO BHI3BI-
BAJIO 3arpsisHeHHe NOA3EMHBIX BOA TIPH ‘HH(bHﬂb’l‘paHHH CTOKOB uepes
PyCJIO .M _pa3nuBaX CTOYHHIX BOA B MePHOAH BHICOKHX YPOBHEH BOJbI
B peke. IIpu W3BICKaHUAX BJOJbL -Pycia pexH 6uiH mpoGypeHsl pas-
BeJouHble CKBAXHHBL, TIO KOTOPHM B NOJ3EMHBIX BOJAAX YyCTaHOB/IEH2
MOBHIIEHHAA [0 149 ML-3KB/J eCTKOCTb; COJepXAaHHE Keneida
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(o6miero) pgocruraer 50, ammonus 7, Oensona 0,1, uwmaummos 0,12,
¢opmanpierugos 0,8 u HedrenpoayxroB 2,5 wmr/a. Hlupuxa 30HH
3arps3HeHua BHOJb pekH Hoctaraet 500 M.

Eme omux ouyar 3arps3HeHHs NOJA3EMHBIX BOJ BHIABJEH Ha y4acT-
Ke CBaJKH NPOMBILJEHHBIX OTXOJ0B, I'le CKJIaJHpyeTcs B OCHOBHOM
KHCabA ryapoH. [lo maHHBIM pa3BefoyHOro OypeHHS] H DPEXKHMHBIX
pabutoflenufl, 34ech YCTAHOBJEHA IOBHILEHHass 0 8,4 r/n MuHepa-
JIH3alHs TOJA3eMHbIX BOJ, a TaKXe BBICOKHE 3HAYEHHHA COHEPIKAHHSA
(8 r/a) psada KoMmOOHeHToB: cyabdare 4,7; xJjopuas 1,6; ammo-
wulft 0,098; xeneso (o6mee) 0,018 r/a; oxucAAeMOCTb HOCTHTAET
2,88 r/a. B Bose o6HapyxeHH Takxe HedTenpoaykrel (mo 50 mr/a),
¢enoant (no 0,15 mr/a), Gewsoa (mo 0,4 Mr/a), uvuanuaw (A0
0,025 wmr/n), dopmanpaerun (no 0,05 mr/a) wu ameron (Ao
0,06 mr/1). B paiioHe cBaJKH 3arpsisHEHHs ONYCTHAHCH Ha TyyOHHY
ho 70 M OT NOBEPXHOCTH, T. €. AOCTHIIH NOAOLIBE BOAOHOCHOIO TO-
pusonta. B miaHe apeas 3arps3HeHHs NPOABHHYJCS BHH3 [0 II0TO-
Ky U paclpoCTpPaHH/CA Ha 2,5 KM K CeBepO-BOCTOKY OT CBAaJKH IIPO-
MBILIJIEHHBIX OTXOMOB.

Jljis BblACHeHHS BO3MOJMKHOCTH BJHSIHMSI Ha HOBHIH B0oJ03abop 3a-
TPA3HEHHBIX MOJA3EMHBIX BOJA, HaxXOAAMHXcCH BOJH3H PEKH H ydyacTKa
cBaJikH, OBJIO ONMpeAeJeHO NOJIOXKeHHWe rpaHull Tpersero mosica 3CO,
4T0 OJHOBPEMEHHO MO3BOJAJO OLEHHTb U IPOrHO3HOE KauecTBO BOJAH!
B Bojozabope Ha 25 jer. B cBfisu ¢ Gosee uaM MeHee OAHOPOAHBIMH
$UIBTPALOHHBIME CBOHCTBAMH BOJOHOCHOTO TOPH30HTA H CJOMKHBIM
XapakTepoOM THAPOU30THIC MOTOKA [NOA3EMHBIX BOAX B eCTeCTBEHHBIX
yCI0BHAX, JJAs pacyeTa Obl1 NpUMeHeH rpadoaHaMHTHUYECKHH METOL.

BrauaJle aHaJMTHYECKMMH pacueTaMH C MCHOJb30BaHHeM IBM
OnId ompefesieHbl AJd HeCTAlHOHAPHOPO peXHMa [POTrHO3HHIE NOHH-
MEHHs YPOBHA MOA3EMHHIX BOJ IpH paboTe B3aMMOAEHCTBYIOLIHX
25 cKBaXKHH, BXOJAIIMX B COCTaB MpoekTHpyeMoro Bogosabopa. [Ipo-
THO3HEIE YPOBHH BBIUHCJIEHH AJS BOJ03a0OPHHIX CKBAaXKHH H AJS pac-
MOJOKEHHBIX [0 CeTKe OTAENbHBIX paCYeTHHIX TOYEK BOJOHOCHOIO
ropusonta. PacyeTnl BHINOHEHb NPHMEHHTENBHO K CHEAYIOILAM Ia-
pamerpaM: Koadduuuenr ounprpauun 20 M/cyT, MOLHOCTHL -BOXO-
HocHOoro ropusoHra 60 M, KO3QQHUUHEHT  YPOBHENPOBOLHOCTH
7-10% Mm?/cyt, paccrosiHWe MexAy ckBaxuHamu 300 M, pamuyc
buaptpa ckpaxuus 0,16 M, pacyeTHH CPOK 3KCIJyaTallud 25 Jer.
ITo paccynTaHHBIM TOHHXEHHMAM C YYeTOM KapTel THAPOU3OTHIC, CO-
CTaBJEHHOH Ha NepPHON H3BICKAHHH, YCTaHOBJICHO IIOJOXKEHHE IpOo-
THO3HBIX yDOBHefl NMOA3eMHBIX BOJ M ITOCTPOEHBI THAPOH3OTHICH Ha
pacuerTHu# CpoX paboTul BoJO3abopa.

3ateM Ha NPOrHO3HOM KapTe THAPOH3OTHUIC BHJICJECHH XapaKTep-
Hbole JHHHH TOKa H Ha KaXJ0f H3 HHX pPaCCUMTAHO pacloJOXKEHHe
TOUKH, OT KOTOpoil 4epe3 25 jeT Boga NMpujeT K Bopo3abopy. Oxou-
TypeHHas TakuM o6pasom 30Ha 3axpara Bojgos3abopa Ha 25 Jer
(cm. puc. 41), sBagomasics B TO JKe BpeMs TIpaHHLEHd TPEThero
nosca 3CO,.mocTpoeHa ¢ HEKOTODHIM «3alacoM», T. €. HMeeT 3aBHl-
WeHHBle PasMephl, NOCKOJBKY IPH -OLEHKE PAacueTHHX IOHHKEeHUH
HE YYHTHIBAJOCH HOMOAHHTENbHOE HHPHABTPALHOHHOE MHTAaHHE BO-
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HLOHOCHOIO TOPH30HTAa, YMEHbIIAMOUiee NOHHMKEHH B CKBaXKHHAX, H,
KpOMe TOro, Npu pacueTe CKOPOCTH MpPOABHXEHHS TMON3EMHBIX BOJX
K BOR03abOpy He YyUMTHIBAJCH HeCTalHOHApHHIH xapakTep Quib-
TPaLHH.

Us puc. 41 Buano, uto ouvar 3arpssHeHust BOJH3M CBaJKH Haxo-
autcsa jganexko ot rpaHuubnt 3CO W mostoMy He GyaeT BJAMATb Ha Ka-
yectBo OTGHpaeMoil BOAb B Tmpefenax 25-JeTHero Cpoka Mpu ykKa-
3aHHOH Bbille NPOM3BOJHTENbHOCTH BoJ03aGopa. Bmecre c Tem ana
COXpaHeHHss B NEepPCHEKTHBE BO3MOMHOCTH 3HAUHTEJNBHOTO YBeJHUe-
HHA TIPOH3BOOHTENBHOCTH BORo3afopa ¢ HCHOJIB30BAaHHEM Bcex 3a-
NacoB MeCTOPOXKAeHus npecHblx Box (Gonee 100 Thic. M3/cyT) mo-
CTaBJIEE BOMPOC O HEOGXOAHMOCTH 3AMIMTHI NMOJ3eMHHIX BOX OT 3a-
rpA3HEHHs TyTeM JHKBHAANWHM CBaJKM H TDPOBEJEHHS ClelHaJbHHIX
MepOTpHATHH MO JIOKAaJH3an{H CO3faBUIerocss B BOJOHOCHOM TFOpPH-
30HTE OoYara 3arps3HeHHs.

Ouar 3arpss3HeHHs BIOJb pycda peKH HAXOAHTCS Ha TrpaHHLe
3CO, noaToMy B NpOEKTe BHEMJIOLAZOYHOrO BOJAOCHAOXKeHHMs ropoza
B CBsi3H CO CTPOMUTENBCTBOM HOBOTO BOH03afopa HaMeueHb! CJeNylo-
IMHe MEPOTPHATHA: PACUHCTKa pyCla DEKH Ha MNPOTSKEHHH 20 &M
H YCTPOHCTBO KOJJEKTOPa M3 Xeae306eTOHHHX TpPy6 A/ OTBOAA
CTOUYHHX BOJX B pPEKy HHXe CTBOPAa IIPOCKTHPYEeMOro Bonosaéopa
IIpoaBuikeHHe K BORO3260py HaKOMHBIIHXCH paHee 3arpﬂsHerm MoO-
XKeT ObITh OCTAHOBJEHO C NOMOINbIO THAPABJIHYECKOH 3aBeChl B BHIAE
psifla APEHaXHBIX CKBAaXHH, OTK2UMBAIOMMX  3alpPA3HEHHbE BOMHI.
Onnako, yunteiBas HaMeuyaeMOe NpeKpalleHHe AeHACTBHA ucmqﬂnxa
3arpssHeHus (c6poC CTOYHHX BOA B peky BOJH3H Bojo3abopa),
TaKXe BO3MOXHOCTb COPOUMH M pa3baBieHHS OCTABILUHXCH B BOJJ,O-
HOCHOM TOPH30HTE B3arpsA3HAIOLIMX BeIleCTB MO IyTH OT peKH K
Bofo03a6opy, BOMPOC O HEOGXOAMMOCTH H CPOKAX CO3MaHHS APEHAMK-
HOrO psiaa CielyeT pemlate IO Pe3yJapbTaTaM HATYPHBIX HabI0feHUH
34 H3MeHeHHMeM yPOBHEH M HANMDABIEHHs ABHXCHHA TOA3EMHBIX BOA
B ‘paccMarTpHBaEMOM pafoHe MoCle BKIKYEHHs BOA03a60pa, a TaKiKe
HaGMI0AeHHA 3a CKOPOCTHIO MPOJABHKEHHs 3arps3HeHHit K Bonosabopy.
Jlns storo B mpoekTe Boao3aGopa nNpelyCMOTPEHO CO3JlaHHe HE-
CKOJIbKMX TONMEPEUHHKOB HaGJIOAATeNbHBIX THIPOXHMHYECKHX CKBa-
XHH OT PEeKH B HAaNpaBJeHHH K BOJ03abGopy, NMpHUEeM PEKOMEeHAyeTCs
HayaTh HabJNIOfEHHs 32 TOJroja-roj JO BKJIOUEHHs BOAO3abopa.

Ilpumep 4. Jlunda npecnoix 800 6 neckax. Jlns x03saHCTBEHHO-
MHTbEBOr0 BOAOCHAOXKEHHS HACEJCHHHX IYHKTOB, DACNOJOXEHHBIX B
MOJyHyCTHIHHOM G6e3BOAHOM pafOHe, HAMEYeHO HCIOJb30BaTh TIPYH-
TOBble BOJABI, 3aJieraiolliie B BHJE JHH3H NPECHHIX BOJ CPENH MHHE-
panu3oBaHHHIX BOJX (pHC. 42).

Kiaumat pafioHa pe3ko KOHTHHEHTAJBHBIA, TEPPHTODPHS HCMOJb-
3yeTcsi TIPeHMYIIECTBEHHO /A BHIMAca CKOTa. MeCTOPOX/eHHe Tpec-
HBIX TPYHTOBEIX BOJ INPHYpPOuYe€HO K G6OJBUIOMY NeCYyaHOMy MacCCHBY,
KOTOPHIH NpejacraBiser cob0f axKyMyJsTHBHYIO aJIIOBHAJbHO-AEJb-
TOBYIO PaBHHHY TO03/IHEUETBEPTHUHOrO BO3PacTa, BO3BLILIAIOILYIOCH
Ha 5—8 M Hajx okpyxamomedl MOPCKOH DaBHHHOM XBAaJIBIHCKOrO BO3-
pacra. [lecuanble rpaas uepeayloTcs C J0XKOHHaAMH BPEMEHHBIX BO-
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Puc. 42, Jlunsa mpecHHX 'BOX B MeECKax:

I — pa3sBefiouHasi CKBA)KHHa H BCAHYHHA MHHePaNH3aLHH, I/aM3; 2—npoex-mpyemun JlHHei’(HHR
Pl BQA03a6OPHBIX CKBaXKHH H ero HOMep; 3 — FHAPOH3OTHNCH eCTECTBEHHOT0 MOTOKA H HX . OT-
MeTKH; 4, 5 — rpaddubl MeXAy NpeCHBIMH H MHHePaJH30BaHHBIMH BOAaMH; (4— YCTaHOB/SHHAS;
5—npe1monaraemaﬁ) 6 —rpandia Tperbero Mosica 3CO BomosaGopa; 7 — JNHH3K NPecHbIX BOA

JOTOKOB M KOTJIOBHHAMH BBIIYBAaHHS, pacuieHeHHOCTb pefbedpa Ona-
TONPUATCTBYET HHQUIBTPAUHH aTMOC(EDPHEIX OCaJKOB H . MaBOJKO-
BHIX BOJ M3 BPeMEHHHIX BOJOTOKOB B neckd. [loatomy, HecmMoTps Ha
MaJjioe . KOJHYeCTBO aTMOC(epHbIX OCaAKOB (cpe,umm MHOTOJIETHAS
rojgoBas HopMa coctagiaser 150 MM, a B MaJIOBOIHBIH nepﬂo,u,—npu-
mMepro 100 MM) B Tleckax (ODMHApyercs FOPH30HT TPYHTOBHIX - BOJ,
IPHYPOUYEHHBIH K BEPXHEUETBEPTHUHBIM aJJIIOBHAIbHO-/€/IbTOBHM OT-
JOKEHHSM, NPEACTABICHHBIM TECKAaMH C npocnosmn W JHH3aMH TJIMH.
On HMeeT MOWIHOCTE OT 2—4 M B KpaeBBIX UacCTAX MecuyaHOro ‘Mac-
cuBa 10 18—20 M B ero uenrpe. TnyGuHa 3anmeranus ypOBHsS noj-
3eMHHIX Boj H3meHsercs or 1 o 5 m. Ha mmomaan necuanoro mac-
CHBa TIpecHble NOA3EMHBle BOIB pacnpocrpaueﬂbx CPeAH MHHEpasu-
30BaHHEIX B BHAe KDYNHHIX -JIHH3 HENpPaBHJIbHOH Q)oprx TipuueM
TIpecHbie BOABl MPHYPOUYEHH OGHUHO K MEcuaHbM TrpsaiaM M Gapxa-
HaM, a Go/Jee MHHeDAJH3OBAHHHE -— K~ JOJIHHAM ‘BPEMEHHBIX - BOJO-
TOKOB M BHINOJHEHHBIM INIHHHCTBIMHA “OTJIOXEHHUSMH INOHHXKEHHAM B
penbede, - rie 3ajerawiine ~BOIH3H IOBEPXHOCTH noJ3eMHEe - BOJEI
WHTEHCHBHO HCMapIOTCA.  YBeAHUeHHE MHHEDATH3aLUUH T[PYHTOBHIX
BOJ| -OTMEYAeTCsi ‘H Ha OTHENbHBIX y4YacTKax BHYTPH ITOLLAJH -pac-
MpOCTpaHEHHs TMPECHBIX BOJA, YTO CBA32HO T MECTHHIMH U3MEHEHHAMH
JIHTOJIOFHH TOPOJ H penbeda (cM.-pHC.- 42).

[loacTHIAOWEM BOJAOYNOPOM - [VIs BOJIOHOCHOTO TOPH30HTA ~SIBJSA-
JOTC B OCHOBHOM TIJIMHBL IUIHOLEHA, ~peXe — MeJOBEe OTJOXEHHS
MaacTpHXTa.
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Bonosza6op NpPQOEKTHPyeTcs B I0r0-3amajHofi 4aCTH MeECTOpOXKJe-
HMSI_ B BHAE 4YeTHIpeX JHHeHHBIX PsfoB ckpaxud. CpejpHss MOmMHOCTb
BOZOHOCHOrO ‘TOPH30HTa B _penesax .0b6JacTH BAHAHHS Bon03a6opa
cocrapaser 10 M mas Jduvefinpix pagos I—IIl-u 12 M pag juned-
Horo psaga IV. Cpemme ‘B3BellleHHBle (MO IJTOUIaAHM) 3HAUYEHHS KO-
a¢p¢puunenta QuiIbTPAlHH, ONPEACNEHHHE N0 KyCTOBHIM OTKAauKaM,
cocraeasior 10,8 u 3,5 m/cyr coorBerctBenno Ans I—III u IV ps-
LOB. Koscptbuunem BOJOOT/JAYH, BBEIYHCJIEHHB NO HaGMIOJEHHSIM 3a
MOHHKEHHSIMU yPOBHeji B HaljioflaTeNIbHBIX CKBAXHHAX ONBITHHIX KYy-
cros, pabed 0,15. -O6masi mpoekTHass NPOUSBOJUTEJBHOCTH BOA03a-
6opa cocramisier 11016 m3/cyr npu caelylomux napamerpax JH-
HeAHBIX PAJOB CKBaXHH: pJjHHa pama IV 13 km; Harpyska Ha cksa-
xkuHy 130—432 wm?/cyT, moHHKeHHe ypPOBHS BOXb 5—9 M.

Tloxcyer aKCM/yaTallMOHHBIX 3aM1aCOB NOJA3EMHHEIX BOJ BBINOJHEH
FHAPOJHHAMMYECKHM METOAOM INPHMEHHTENBHO K:cxeMme Ge3HaNopHO-
ro HeOrpaHUYEHHOro - BOLOHOCHOrO TOPH3OHTA C y4yeTOM B3AHMOJACH-
CTBHS CKBAaXXHH B psjax. DKCINIyaTauHOHHBEIE .3alachl Ha 25 Jjert
obecneunBaloTCs OCylleHHeM IUiacTa; H3Biedenne 30 Y ecTeCTBEHHBIX
3amacoB B  KOHType npuaeneﬂuoro pajuyca BiHaHHS BoaO3abopa
naer npuMepiio 12 Teic. 'M®/cyT. EcTecTBeHHBE PeCypCH, KOJHYECTBO
KOTOPHIX ONpPEJe/eH0 MJIA YCIOBHII MaJOBOAHOTO TOAd, * KOCTATOUHMI
AJIs_BOCHOJHEHHs cPabaThiBaEMBIX 3aNacoB, NOA3EMHBIX ‘BOJ.

O OKOHTYpHBaHMSA JIHH3 npecubxx BOA - BHIUIOJHEH - GOJBUIOA
00beM pa3BelOYHHX PaboT, CONMPOBOKIABUIHXCA H3YYEHHEM -H3MEHe-
HH COCTaBa TOA3EMHBIX BOJ BOROHOCHOrO TOPH3OHTA -NO riybune
u B miade. JIMHHH BOMO3aGODHEIX CKBaXXHH HaMmeuyeHsl Ha _y4acTkax,
rae IpH pasBelke OBLIH BCKPHITHL BOAB C Muﬂepannaauueu or 03
no 1 -r/x; -cpefussi- (no pasBe/louHbIM -CKBaXKHHAM -B PAAY) -MH
panusamus N JHHeHHHX pagos I—=IV cocrasin OOTBeTCTBeHHO
0,75; 0,6; 0,5 u 0,7 r/a. Ilo Bcem mMokasaTeNAM BOAA YHOBJETBOPSIET
Tpe6oBanUAM ‘K TNHUTbEBOH BOJE, 32 HCKJOueHHeM OaKTepUaJIbHOH
3arpA3HEHHOCTH H BHICOKOrO TofepxKaHHA . BO MHOPHX CKBaXHHAx
HATPUTOB -(4acTO N0 2 Mr/a) W aMmuaka (yacto 2 u jpaxe 7 wmr/u),
YTO CBS3aHO C HCMOJB30BAHHEM 3eMeJb AJ5 BBIaca ckora. B or-
JeJbHBIX CKBAaXKHHAX OTMEYEHE! MOBHILIEHHblE 3HAYECHHS JKECTKOCTH H
KOHUEHTPAUUH Kejie3a U MapraHia.

B uendx- ompeiesieHHs NMPOTHO3HOTO COCTAaBA BOAK JJf .KaXHOro
JHHEHHOTrO Psla CKBAXKMH paccuMTaHa ~006/alTh__3axBaTa :Ha .CPOK
25 ner. Pacuer BbInOMHEH NPH BapHaHTAaxXx BO3MOMHOCTH €CTeCTBEH-
HOTO IOTOKA NOZ3EMHBIX BOA K B0703460py "€ ~06eHx ~CTOPOH, 4YTO
06yCI0BICHO HEBLIJIEPKAHHOCTHIO HANDABJIEHHS JBHMKEHHAsT 10A3eM-
HB(X BOJ B €CTECTBEHHBIX YCJIOBHAX. [paHuiia -BTOpOro mosca A
pacyeTHoro cpoka 400 cyr: TIPOXOAHT ‘Ha paccToanuu 150 M ot su-
HeflHEIX DAJOB, a TpPaHHIA “TPEThero INOsCAa—=Ha PaCCTOAHMH - 1=
1,6 kM. I'pasuua mepsoro mnosica HaxoAMTCs. Ha DpaccrosHHE 50 M
OT BOA03a00PHBIX CKBAXHH.

[locne oxouTYpHBaHHA 3OHEl -3aXBaTa _Ha 25 jeT (4TO COOTBET-
cTBYeT rpasuue Tpetbero mosca 3CO) 0Ka3atoch, 4TO K HEKOTODHIM
CKBaXXHHaM uyepe3 IECTb — AeCATE Jer OyAyT HOATAHYTH : MHHepa-
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JIM30BaHHBe BOAb. IIporHosnas MuHepaiusauHs OT6MpaeMEIX BOJO-
3aGopoM nop3eMubx Box (1,1 r/m) Omaa BHauasle onpejesneHa Kak
CpenHsis B3BelleHHAas N0 MJVIOLIAAH C_ yuyeTOoM MHHEpaJH3auMH BOJH
BO BCeX pPAa3BeJOYHBIX CKBAXKHHAX, BXOAAmMX B o0sacTb 3axBara.
OnHako, ¢ yY4eToM "HeJIOCTAaTOYHO INOJHOH H3YyY4eHHOCTH THAPOXUMH-
YeCKHX YCJIOBHE B 06JIacTH 3aXBaTa CKBaXKHH, BXOAALIHX B COCTAaB
auHefHbix pagos I m wactuudo 1V, rme Takxke Moryr sasneraTb Mu-
HepalM30BaHHble BOJAbl, @ TAKXKe BEPOATHOCTH YXYJUeHHs YCJIOBHI
NUTaHHA TOJA3EMHBIX BOA TNOCJE 3aBepPUIEHHs CTPOMTENbCTBA ILIOTH-
HH Ha pexe, MOANHTHIBAIOUIRH BpeMeHHLIE BOJOTOKH, YTOYHeHHas
NPOrHO3HAast MHHepaJH3alns OTOHpaeMBIX TOA3EMHEIX BOJ OLEeHeHa
B pasmepe no 1,5 r/n. M3-3a orcyTcTBHA APYrMX HCTOUHHKOB XO033ii-
CTBEHHO-IIHTHEBOTO BOJAOCHaOKeHHs HCINONb30BAHHE BOAB C MHHEpa-
Jausamuenr xo 1,5 r/n u obuged xectkocTblo A0 10 Mr-sks/s paspe-
IeHO OpraHaMH 3JPaBOOXpaHeHHS C YyCJOBHEeM, 4YTO BoOja Oyner
obe3zapaxKHBaTbCi. B CBA3H ¢ HEOXHOPOXHOCTLIO XHMHYECKOro CO-
cTaBa BOJAH Ha OTHEJbHBHIX -yUacTKax BOAOHOCHOro TODH30HTA, BONY
H3 BCeX JMHEHHBIX PAJOB PeKOMEHIOBAHO CMELIHBATh Nepel NoAayed
norpeGuTeaam,

CTpOHTENBLCTBO H IKCIIyaTalHI0 BOf03ab0opa HaMeueHo HauHHATh
¢ muHefinoro psna II, kak obecmedyeHHOro MeHee MHHEDATH30BAHHOMH
sojioli. B mpoekre Bojosabopa tperuit moac 3CO sanpoexkrupoBaH
ofumuM s Bcero Bojosabopa; -Ha Teppuropuu 3CO 3ampeuieHb!
BHIMaC H NPOXOJ CKOTA, PasMellleHHe XHBOTHOBOJAYECKMX OOBEKTOB.

ITpumep 5. Besnanopusie Tpewjunnbie nodsemnoie 600st. Ilpoek-
THPyeMbll BOKO03a00p pacmoJara-
eTcs B MaJIOOGXKHTOM pailoHe;BOJa
B KOJHUeCTBe 75 THIC. M3 /CYT Tpen-
HagHauaeTcsl AN XO3AHCTBEHHO-
IHUTBEBOTO BOAOCHAGXKeHHs ropoaa,
YHATeHHOTO Ha HECKOJIbKO Jlecar-
KOB KHJIOMETPOB. ¥Y4acTOK BOJO-
3afopa 3aHHMaerT OCHOBaHHe KO-

v < - -
4 XS [XX); penHOro cknOHa H 30HY CONpsXKe-

Y, el . T, Ha HOM IIHPOKOH# J0-
[1 ) =5 F5s foogs  HAR ckiona ¢ JHOM WHpOKOR 1

~— 7 JIMHBl peKH, NpoTeKaiolled mo pas-

5% E 2]
54 J6-*~19 Hune B o0JacTH pa3BUTHs TPEIIH-

. T M -
Puc. 43. Tunporeosornuecknii paspes HOBAaTHIX nOpoile. _ne% CKOTO BOS3
yuactka BomosaGopa B Gesnanophmx ~ PacTad (puc- ). YersepruuHnie
TPeIHHHHX NOJA3EMHHX BOJAX: OTJIOXKEHHUA, pacnpoCcTpaHeHHBle B
I — Bomo3abopHast CKBaXKHHA, 2 — pasme-
RouyHas CKBaxHHa; J— rpassna BTOPOro QCHOBHOM IO JIHY 'U‘O'TIH_.HB,] pEKP]
anoaca 3CO; 4—(amnonnanbﬂme qe-rnepmx)x- U no JO0JUHAM €e MHOTOYHCJCHHBIX
Hpte TJIOXKEH COK, Talle9HHK, CylecCb); -
o ecomasexan noncanta yamcko. ~ PHTOKOB, TDEACTABJEHB DHIXJIEL-
ro Apyca (NAMTYaTble H3BeCTHAKH, Mepre- MH IleJI}OBHaJIbeIMH, 3JIIOBUAJIb-
nn); 6 — HHMHeCOJHKaMcKasn NOACBHTA
ybHMckoro spyca (MeprenH M IJHHH ~°C HBIMH, JeIHHKOBbIMH W BOJHO-JEX-
NPpOCACAMH feCYaHHKOB, "aJERPOJIHTOB B R
T}?ngos); 7 — WHXKHElePMCKHE  OTJOKEHHT HHKOBBIMH (ZT'HO}KEHH”MH‘ OT‘HO)Ke
KYRTYPCKOTO K 4pTHHCKOrO Apycos (amespo-  HHsl BeDXHEH NMepMH NpeACTaBJeHbl
NUTEI, [eCYaHHKH, apryJJIHThl, TNHHB H < ’
MepreJan); 8 — rpaWHua  MUHepaXH3allBH yq)I/IMCKPIM sipycoOM BepXHero oTAe-

1 r/av® B HHXKHeCOJHKaMCKOM BOJLOHOCHOM % . .
ropHacHTe; 9 — ypOBEHb MOASEMHLX BOX Ja nepMCKOH CHCTEeMBI; B COJHKaM
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ckoli cBuTe Pjuisl BrAensitoTcs BepxHecoHKaMcKas Paugsly (us-
BeCTHAKOBO-MepresiicTas TOJMM[A) H HHXHeCOJNHKaMckasa  Pauisl
(rauHHCTO-MEpre/IucTas ToJIa) MOACBHTHL. - [ BOZOCHAGKeHHs
BhIOpaH MNepBLIi OT NMOBEPXHOCTH BOZOHOCHHIA TOPH3OHT B OTJAOKE-
HHAX BePXHeCOMHKAMCKOH TOALIH, COXepiKamieli NMPOoCaOH aleBPOJIHTA,
pexe MeCYaHHWKa, APrul/JHTa ¥ IVIHH. [OpH3OHT comepxur Gesna-
NopHble TPEUIHHHEIE MOA3eMHBle BOAH, H JHIIb B AHe [AOJHHE IIOA
[epeKPHIBAIOIMMY UYeTBEPTHUHHIMH OIJIOKEHHSMH BOLH CTaHOBATCH
cnabonanopubiMi. [loaseMubie BOAB BEPXHECOMHKAMCKOIO T'OPH3OHTA
lpecHble, XOPOIIErc KayecTBa, 3a HCKJIOUeHHeM OOGHapyXKeHHOro B
HEKOTOPBIX Pa3BeNOYHHIX CKBaXKHHAX [OBHIUIEHHOro Zo 1 Mr[/a co-
AepXaHus ABYX- H TpPeXBaJeHTHOro xese3a. B HHXKHell 4yacTH BO-
JNOHOCHOTO TODH3OHTa HHXKHECOAHKAMCKOH TOJNINM COLEPKATCA MHHE-
paqu3oBaHHBle BOAH. BepxHe- H HUXHECOTHMKAMCKHH BOJOHOCHHE
FOPU3OHTH pasjie/eHHl cJaboNpoHHIlaeMBIMH TNpPOCAOAMH IJIHH H ap-
TWIUTOB MOIHOCTBIO He MeHee 9 M; Nbe3OMeTPHYECKHH yPOBEHb
BePXHEro rOpH3OHTa BHILEe YPOBHA BOAH B HHXXHeM ropusoHre. H3-
BECTHSIKOBO-MEpre/iuCTast TOJINA OYeHb HEOXHOPOAHa Mo GHIbTpa-
LMOHHBIM M eMKOCTHRIM CBoOHCTBaM: KoadoHUHeHT GUIBTPAUUH H3-
MeHseTcd no miomaid or 5 xo 225 m/cyT, a BOZONPOBOXZHMOCTH —
or 500 mo 11000 m2/cyr. Bopo3aGop pasMenieH 10 JHHHH - MAKCH-
Ma/IbHO# BOJONPOBOAMMOCTH NHOPOX BAOJb KOPEHHOTO CKJIOHA MAOJH-
nbl. OnpenenexHsle MomHON rpynmnoBoii orkaukoi (30 Teic. M3/cyT)
06001ieHHble  THAPOreOIOTHYECKHE NapaMeTPHl y4acTKa Bogo3abopa
cocrasunu: km=6000 M?/cyr; a=3-10° m?/cyr; n=0,02.

[TpoexkTupyemnlit BOZ03abOp HaMeueH B BHAe JHHEHHOrO psAda,
cocrosimero u3 18 ckmaxkud H uMelomero AauHy 10 KM; nmpoexTHas
Harpy3ka Ha CKBaXHHH coctasaser 40—50 x/c.

HcrounnkamMu (QOPMHDOBaHHs SKCHOAYAaTAUMOHHEIX 3alacoB IOJ-
3EMHHEIX BOJL 3lech ABJAAIOTCA aTMOCGepHEE OCalKH, TPHBJIEKaeMas
pasrpyska BOAOHOCHOIO TODH3OHTa B pycjia BOLOTOKOB H B YeTBep-
THYHble OTJIOXKEHHs, a4 TAKXKe NPHBJIEKAEMBIHl TPAH3UTHBIH CTOK DeKH.
B cBA3H cO CJONKHEIMH THAPOTeOJOrHYeCKHMH YCJIOBHAMH, 06YC/JI0B-
JEeHHBIMH (QUILTPALHOHHOH HEOXHOPOLHOCTHIO T'OPH3OHTA, HEBO3MOXK-
HOCTBIO HAJEeXKHOTo ONpefiefieHHss T'PAHUIl MOPH3OHTA M KOJHYECTBEH-
HOH OLEHKM OCHOBHHX HMCTOYHHKOB (OPMHDPOBAHHA 3KCIAyaTalLHOH-
HBIX 3al1acoB I10/3eMHBEIX BOJ, NOCHAeAHHe GbIIH OIpefefcHbl METONOM
3KCTPANO/NALNH TEMINA CHHXEHHS YPOBHS H pPacxoia IJIUTeIbHON
TPYNIOBOA OTKAaukKH ¢ JeOHTOM, cocTaBasiomuM 40 9% npousBogHTeNb-
HOCTH IIpoeKTHpyeMoro BojAosabopa. [nis yctaHoBIeHHs obulefi Be-
JAWYHHE OOeClevyeHHBIX HAa pAacuYeTHHH CPOK SKCIJYaTaLHOHHHX 3a-
NacoB MOA3eMHBIX BOJ NPHONHXKEHHO OLEHEHB! IPHUBJEKAEMHH pacxof
eCTeCTBEHHOH Dasrpysk B JeBoGepeXHble NPUTOKH PekH (IO THApPO-
JIOTHYECKHM HaOmaofeHHAM), (uUIbTPauus H3 PEeKH M COKPaIeHHe
HCHapeHus u3 BOJOT.

Hcnonb3oBan Taxke MeTON THAPOreO/OrHYECKOHl aHAJOTHH —
arruyeckne paHHble HaGMIOZEHMA DPH IKCIIYATaLHH JBYX BOJO-
3a60poB, PacCHNONOMKEHHBIX BO6JIM3H MNPOGKTHPYeMOro B CXOLHHIX Teo-
JOTHYECKHX H  THAPOreo/orHyeckux yciaoBusx. Ha sogosaGopax-
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aHaJorax yxyalleHde KauyecTBa NOA3EMHHX BoJ Ha0Jl0nas0Ch TOJb-
KO N0 HEMHOTMM CKBaXKHHAM, KOTOpble ObLIM 3ariyGJeHH ‘B HHXKHe-
COJMKAMCKYIO TOJIY. yum‘msaﬂ 9T0 06CTOATENLCTBO, 3a00f CKBAXKHH
Ha TIPOEKTHPYeMOM Bolxosaﬁope HpezxyCMannBaeTCﬂ pasM'eHJ,aTb
3HAYHTEJbLHO BHILIe TIPaHULbl pasjena IPECHHIX M MUHePaM30BaH-
HHIX BOJ.

YXyAuleHHe KauecTBa BOABl MOXET IDOH30HTH B CBf3H C yBe-
JMYEHHEeM  COAGPKAHHs Kejlesa ¥3-3a NpPHBJIEUCHHA K -Bojo3abopy
MOA3EMHBIX H nmaeoxvocmmx BOJ C yuacTKOB DasByTHs 0oOJIOT, 3a-
HuMaromux -15 % mnaomwanan nutasus Bojgosabopa;- M03TOMYy B npoexTe
BOM03abopa MPenyCcMOTPEHO 06e3ene3uBaHHe BOAbI, XOTS HPH H3bI-
CKaHHAX JKEJe30 B BOJe OOHapyXeHo B kosiuuecTse Menee ITJIK.

Ipanuua nepsoro mosca 3CO BoposaGopa JOJKHA - HaXO).'lPITbCH
Ha paccTOsHHM -50 M OT CKBAXHMH, NOCKONbKY BOILOHOCHBIH TOPH3OHT
He " 3alIHILEH -OT ~[I0BEPXHOCTHOrO 3arps3HeHHs. Pacuer rpaHHib
BTOpPOro 10fica " BHIIOJIHEH AHAJHMTHYECKUM METOAOM - COOTBETCTBEHHO
YKa3aHHAM,- conepx(anmmc;x B raaBax 9 u 10, -B_ZByX BapuaHnTtax —
¢ yueroM INHTaHHs H3 peku H Ges Hero. I/Icnonbsoaaﬂbl clepylomue
pacueTHble TTapaMeTphl: EXMHHUHBIA PAcXOJ €CTeCTBEHHOr0 NOTOKA §=
=/kmi=0600-0,01 =6 M2/cyT, enuHMuHbI} pacxoj BOH03abopa Ha HaH-
Gonee HarpyXeHHHX yuacTkax 12 M?/CyT, CpeltHsisi MOIIHOCTh TODH-
30HTa 56 M, akTHBHas TopucrocTs 0,02,° paccrosHue 10 pexu 1,25—
4-xM. [lpu pacuernom cpoke Tw=400 cyr rpaHuua BTOPOro mosica
NOJKHA -TPOXOAHTh Ha paccTosimuu 2,5 kM oT ~BOgosabopa (Cwm.
puc. 43).

Cpanumet . 1pervero  mosica ~3CO, - 0XBaThIBAIOWETO - GOJBIIYIO
TEPPHTOPHIO C CYIIECTBEHHO HEOJHODOAHHIMH THAPOTe0NOrHIECKHMH
napaMeTpaMH, - ONPEeNeJIeHEl ¢ HCHONb30BAHHEM O6mHX MpeAcTaBie-
HHH O BO3MOXHBHIX pasaMepax o006/1aCTH 3axXBata paccMaTpPHBAaEMOro
Bofo3abopa. YuMTEIBAas .YCJNOBHS IHMTaHHS BOLOHOCHOTO TOPH3OHTA,
KOTOPOE NPOHCXOHHT B OCHOBHOM 3a CUer umbunmpaunn atMmocdep-
HBIX OCAaJIKOB. NPAKTHUECKH Ha BCefl MJIOMAf{ €ro DacnpoCTpaHeHHus,
W pe3ysbTaTel IPYNNOBOM OTKAuKH, NOK43aBIUHE, YTO BJHAHHE BOMO-
or6opa TOJbKO B TeueHue - OJIHONO MECsla paclpoCTPaHHIOCh Ha
paccTosiHe 6Gosee 5 ®M BAOJL JNOJNHHBI, B COCTaB TPETbEro modAca
BKJNIOUHJIH BCI0O TEPPUTOPHIO yyacTKa, OrpPaHHYeHHOro O/nKaHmIHMH
BOJOPa3jle/laMi 10 TPaBOMY M JIeBOMY 6OPTaM HOJHHB! -(CM. puc 43).
Opranusanus 3CO NMpAaKTHYECKH He -NOTpeOYeT 3aTPaT, MOCKONBKY
Ha yyacTKe HeT JIeHCTBYIOMMX HJIH TIOTEHIHATbHLIX HCTOYHHKOB -32-
rpsi3HeHHsl TON3eMHBIX M NOBepPXHOCTHHIX BoA. Co3faBaeMsie 30HHI
6yuyr uMeTb Cyry60 mpenynpeanTe/ibHOe 3HAUCHHE.

ITpumep 6. Hcnoavzosanue nodsemuoly 800 QAN0EUALLHO-NPOAIO-
BUANLHBIX  2QN4HUKOE 8 MEH20pHOi doAanne. Memropﬂaﬂ JOJIHHA,
no KOTOPOH INpPOTeKAaeT PeKa, BHIIOJHEHa Monmoﬁ Tonue BOJOHOC-
HbIX UeTBEPTHUHBIX M HEOTEHOBHIX ornoxeHufi. - B HwkHel wacTu
ROJHHBL, B -06/ACTH -Pa3rPyskH MNOJ3EMHBIX - BOJX “KPYTNHBIMH pOJHH-
KaMH, HaMeueHOo CTPOHUTENBLCTBO .OeperoBhix  BON03260poB 6osBIIOH
npomaoﬂmenbﬂocm (puc.”44). Tlo manHBHIM TipeflBAPUTENBHOH pas-
BeNKH,” B pPa3pe3e TOJIUIH CBePXy BHH3 3ajeralor: 1) OesHamopHHIH

156



—‘t-—'—-%;'tlg;\"z” o W
. ;'qgﬂ N

N
5257 9
=15
s
it S e _ |@|5
Puc. 44. Hcno/ib3oBaHHe NOAIEMHHX BOA /I0BUANBHO-NPOMIOBHANEHBIX TA/CUHAKOB

B MEXTOPHON ROJHHE:

1 — ponHHKH; 2 — HAPOH3OTHACH H HX OTMETKH; 3, 4 — KOHTYDPHl PacnpocTpaHeHus (3 = uer-
BePTHUHLIX OTJOWeHHH, 4 — FajeuHHKOB CORPEMEHHOro pycna B NOHMEL peku); 5~ nruuedep-
Ma; 6 — mogosabop

BOJOHOCHBIH TOPH3OHT B COBPEMEHHBIX aJJIOBHAIBHHX OTIOXEHHAX
noiiMmel ¥ | HaznmoiiMeHHnoft Teppacw (raJeyHHKH C IeCYaHbIM 3anod-
nuTesem). MomHOCTs TopH3oHTa pgocTHraer 10 M B mPHPYCJOBOH
4aCTH IOJHHH M YMEBbIIaeTcss B Tviy6p Geperos 10 4 M -H MEHee;
2) caabonpoHHIaeMble BepXHEYETBEPTHUHBIE aJ1II0BHAJIBHO-TIPOIIOBH-
anbHble TajeuHHKH ¢ CYFJIHHHCTEHIM 3aTOJHHTENEM, MOIIHOCTh C/OA
20-—30 M; 3) nanopHble TNOA3EMHLIE BOJbl B BepXHe-, CpeliHe- U
HH)KHEUeTBEPTHUHBIX OTIOKEHHSIX, 3aNeralollux Ha TayOHHe - 30—
70 M. -Kospduuuent ¢uisTpauun BepxHero Ge3HamopHOro “BOJOHOC-
Horo ropusonta 80—150 M/cyT, a HHXHEHA HaNOpHOM - TOJIMHK 5—
23 m/cyr. Cpenuuit xod3dduunenr ¢unprpanuu 60-merpoBoil ToumH,
BKJIOUAIOLIA{ VKA3aHHHe TPH CJI0s, cocTaBiser npumepho 30 m/cyT.
‘TIpoekr Bonosabopa paspaGoraH B~ JByX -BapHaHTax: 1) BepTH-
Ka/bHbIH CKBAaXKHHHBIHA JIeBOGEpPEXHHIH - .. "pacueTHbIM = PacXOfoM
2 m3/c. 40 ckBaxKMH DasMemlaloTcs Ha JeBOM Oepery B 70—100 M
OT peKH; paccTosiHWe Mexjy -CKBaXKHHaMH :50 M, JIHHA JIHHEHHOrO
pana 2200 ™, ray6pHa ckBaxuH 70 M; 2) TOPH3OHTA/bHHIA C Ape-
HAMU Ha TpaBoM M JeBOM Oeperax.-MaxcuMasbHble PACXOABI APEHH
Ha JieBoM Gepery — Ao “69 Thic. M%/cyT, ‘Ha -npasom Gepery — Ao
77 Thic. M3/cyT. B 3aBHCHMOCTH OT .pPaCXOHOB M YDOBHell BOAb B
peKe pacXoAs JIpeH MOTYT M3MeHsaTbcs. [liuua ‘IPOAOJbHON Heco-
BEPLICHHO ApeHH Ha JeBOM Gepery cocraBiser 2500 M, Ha npaBoM
Gepery — 2700 m; KpoMe TOro, TIpelyCMaTpHBAeTCss CO3JaHHe KO-
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POTKHX NomepeuHbix JApeH AaHHOW mo 200—400 M. I'nyGuma 3asmo-
MeHHs Open 6—7 M. ODKCONyaTalHOHHBIE 3aNachl ITOA3&MHEIX -BOJ
B paifioHe paccMaTpHUBaeMoOro BOAO3abopa ¢opMmMHupYIOTCH B OCHOBHOM
3a cuer pacxofa pPeKH M pAa3TPy3KH MON3EMHOro MOTOKA BOJH3M
BO/103a6OPHOrO yyacTka.

B cBsisy ¢ HeAZOCTAaTOUHOH H3yYEHHOCTBIO peXHMa HepaBHOMED-
HOTO CTOKa peku (pacXOXbl PEKH H3MeHAIOTCA B TeyeHHe Iroja oT
Gonee ueM 4 go 1 wm®/c), BenHunHe oT60Opa PeYHHX BOJX Ha OpPO-
IleHHe, DPONHHKOBOTO CTOKAa, a TaKXe THJPOreoJOrHYeCKHX Tmapa-
MeTPOB BOJOHOCHOTO TOPH30HTA, CXeMa H HPOH3BOJHTEABHOCTb BO-
nozaGopa GyAyT yTOuHeHH TOCJe TPOBeleHHs JeTalbHOH DasBelKH.
Onuako He3aBHCHMO OT 3THX YTOYHEHHH TIIPeNnATCTBHEM K CTPOH-
TeJAbCTBY Bojozabopa sABJseTcs ero GJH3KOe PacNOJIOXEHHE OT
yuacTka, Ha KOTOPOM HAayaTo CTPOHTENbCTBO KPyNMHOH NTHUedepMbl.
Crposimasics nrHledepMa HaXOAHTCA Ha Oepery pekd Bbille BOJAO3a-
G6opa, Ha paccTosHuu Bcero 250—300 M oT mepBOfi NPOEKTHOH BO-
JA03a60pHOR CKBaXKHHBI HJIH HayajJa TOPH30HTAAbHOW JIpeHHI.

[Mepeuiit mosic 3CO 3peck ROAXeH OHITH yCTaHOBJIEH TakK,- Kak
3TO TpeJAycMaTPHBAeTCH [ HEMAOCTATOYHO 3aIMHUIEHHBIX TNOA3EM-
HHX BOA, T. e. Ha paccrosiumu He Mmenee 50 M or BojosabGopa ¢
yYeTOM. IVIOWIAAH, TIpe/lHa3HayeHHOH JaA MNePCHEeKTHBHOrO PAa3BHTHA
Bojgosabopa. B mnepBHil modc AoJXHa OHITh BKJKOYEHAa TakXe BCH
npubpexkHast TEPPHTOPHSA MeXY. BOA03aBOPOM H peKoil.

I'maporeosiornueckHi# pacyeT pa3MepoB BTOPOIO H TPeThero mnos-
cop 3CO nposenen mo BeipaxeHHam (92)—(94) ¢ yweTom YkJ/IOHA
eCTeCTBeHHOI0 MOTOKa, HaNpaBJeHHOIO BIOJb PEKM H JOCTHIAIOIIETO
spaveHud 0,01; 3HaueHHe  aKTHBHOH IOPHCTOCTH YCJIOBHO IDHHSATO
paBuniM 0,3. TeppHTOPHS BTOPOrO Nofica MMeeT BHJ NPAMOYrOJbHHKA,
BHITAAHYTOTO BAOJb DPeKH; IIMPHHA ero 2d OTCUMTHBEETCS OT PeKH,
mouea L=442I+1, (rme 2!— pamna Bogosabopa, [|— paccrogHue
BBePX MO NMOTOKy OT Hadalia BOJA03a6opa, lp-— PacCTOSHHE BHH3 IO
NOTOKy OT KOHma BOxo3abopa). [l rOpH3OHTANbHOTO JeBoGepex-
Horo Bojosabopa 2d==250 M, [, =2000 ™, =50 M; 118 ropH30H-
TaJgbHOTO npaBobepexHoro Bogoszabopa 2d==300 M, L;=1000 wm,
12= 50 M.

Takum o6pasom, CcTposimascs nTuuedepMa OKasbiBaeTcs pacro-
noxenHo# Bo Bropom mosice 3CO, 4TO HENOMYCTHMO, NMOCKOJbKY Ta-
Kde OOBEKTH, Kak MOKA3bBaeT INPaKTHKA, O4YeHb 4acTo CTaHOBATCA
MCTOYHHKAMH 3arpPA3HEHHs NOA3EMHBIX BOJL He TOJBKO MHKpOGaMmH
M OpraHHYeCKHMH BEINECTBAMH, HO H a30TCOREPNKAUMMH XHMHUE-
CKHMH COEJHHEHHSMYU; 10 3TOA NpHuMHe NrHledepMa MoNMKHA GHTDH
BhlHeceHa M u3 Tpervero mosica 3CO. Iloctynnenne asora u Opra-
HEMYeCKHMX BeIeCTB K BON03a00py B paccMaTpHBaeMoM Ciydae MO-
MeT TIPOUCXOAHTh pPAa3HYHEIMH NyTAMH: a) TO MOBEPXHOCTH 3EMJIH
C JIMBHEBBIM CTOKOM, NOCKOABKy (epMa pacnosaraetcss Ha Goaee
BEICOKHX OTMETKax IIOBeDXHOCTH; 0) MO BOJOHOCHOMY TODH3OHTY
npy GHUIBTPAUHH 3arPA3HEHHHX CTOUHBIX M JIHBHEBBIX BOJA B TPYHTH
B) M3 peKH, ecjH B Hee OyAyT NOCTynaTe 3arpsA3HEHHBIE CTOYHBIE
Boabl NTHIeGaGpUKu M 3arps3HEHHHIH MOMETOM MOBEPXHOCTHHIA CTOK.
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Ilpu ckBaxKUHHOM BapuaHTe BOLO3abopa 3arpsisHEHHE IOA3EMHBIX
BOJA OT ntHlledabpuKH TaKXe He HCKJIOUEHO, TAK Kak B BOA03abop
6yayT moctynate NOA3€MHBle BOJAB H3 BePXHEro 6e3HANOPHONO ro-
PH30HTa H U3 pekU. B JaHHOH CHTyallHU NPEACTOHT TPYAHBIH BH-
60p — NPOAOJIKHMTH CTPOUTENBCTBO NTHUedEPMbl H OTKa3aTeCd OT
HCIIONMB30BaHHUA TIIOA3EMHBIX BOJA HJAH IIPEKPATHTb Hayartoe cTpou-
TeIbCTBO H CTPOUTHL Bomoszabop.

STOT NmpHMep HJMIOCTPUPYET BO3MOXKHOCTD SKOHOMHYECKOTO YIIep-
6a u HepaUWOHAJBLHOrO HCIOJNb30BAHUS MPHPOJHBIX PECypCoB IIPH
HECOrTACOBAaHHON paboTe OpPraHOB, BBHAENSIIONIHX TEPPHTOPHH M
Pa3BeAKH NOA3EMHBIX BOJ H CTPOHMTEIbCTBAZ 0OGBHEKTOB — IOTEHIIHAJb-
HbIX HCTOYHHUKOB 3arpfA3HeHUs INOA3ECMHBIX H HOBerHOCTHbIX BOA.
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TlpolonxenHue NpuaoX.

CxeMé dm.v.lb‘-” ) 66(;34“6. Home;;‘ 7 r a(ilﬁx -
TpalMH n;{gamee'r- top- *rg;fymu.a' . Bespasuepupie napamMeTpst
(puc.) pa = | MYaH
-Q>l yp’ Qp‘J’Qe - 60 Taga. 14 VH‘I;p:y/XQ;
24, 6 .
( ) Qp=pr/ qXq;
r 61 Puc. 25, 8 Q;#Qe/qu;'
a=d/.¥<);
Tpeq 62 — T1=TQ=QT/ (wmnx%);
R,RAR, 63 Puc. 26, 6 T=qT/(mnx);
! AR=AR/xq;
d — | Puc. 26,4 7= (nx0q)/Q=1/Q;
dmax 65 - F=r/%;
d'—'d/XQ,
" 2) ecTect- R 66 Puc. 28, 6 F=r/x;
Bermblil mo- :
TOK OTCyT- r 67 Puc. 28, a R=R/x;
‘cTByer (27) . ’
Tpeu 68 — T1=QT=QT/(nmnx%);
d — Puc. 28, s, d=d/x,
Puc. 28, 2
3) ecrecrt- Xy /69 — R=R/x;
BEHEBI 1O~ .
Tok OT peku | R, AR 70 Puc. 30, a Q=0Q/(mgxo);
(29) . AN
Thea 71 - Fa=r (Xp—25);
r 72 | Puc.30,6
d — | Puc.30,g To=qT/ [mn (xp=%0) ];
7= (x0) /Q=1/G;
B=V 178
d=d/x,
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[MpoaonXkeHHE NPUJIOXK.

Cxema ¢nne- | OSosma- | Homep Tpaduk
Tpanun yeHue dop- Taémma’ BespasMepuble NapaMeTphbl
(puc.) napaMmeTrpa | MYJhb
4) ecrect- | AR 76 Puc. 32 Qo= Qe/(gx0);
BEeHHLIH MO- _
TOK mapan- r 77 — T=qT/(mnxy);
JlelleH peke _
(31) d 59 — Qp=Qyp/(mq%0);
AR=AR/x0;
g=(7x0q) /Q=1/Q
Jluneftnift
BOZ03a6op:
1) ecrecr- Q. 78 Puc. 34, o 1=1/xg;
BeHHBIA To- _ Go=1p/Xo;
TOK K pexe Yy 79 — Yp=Yp/Xo;
33, o
5. R AR | 80 | Puc.34,6 Qs=Q/P=Qxof (nqF);
r 81 — ol %o .
mal " I(14+Q)’
T, 82 —
ped -
) — AR X
d 83 — AR, = —+——9—°:—;
Lia+0
d,, dy — Puc. 26, a _
AR=AR/x;
¢* — Tasa. 15
@e=Qe/Q.
2) ecTect- R - 84 Puc.34, s 1=1/xo;
BeHHbIA mno- -
TOK OTCYTCT- r 85 — T:=QT/(wmnl?) =QT/1%
Byer (33, 6)
Tpeu 86 - R=RJ/l;
d 83 — Jo=1Yp/!
dl, dz _— PHC. 28. 8
Puc. 28, 2
3) ecrtecT- X, 87 —_ 21/Q= (2nq!)/Q;
BeHHbI 1O~ )
TOK OT peKu Yp 88 Pzc, 34, 2 Tp=Xp/Xo;
(33, 8)
R 89 —

I=1/xq;

162



[Ipoaoaxenue npuOX.

G - | C6osma- | H !
‘ig:ui’;nb q&s‘fg d?gn;?? :ggf;ﬁé Be3spasMepHLIe MapaMeTpHl
(puc.) napaMerpa| MYJhi
3) ecrect- Theu 90 — gs=gl’==(nl?q) / (Qxo);
BeHHbHI  TIO- . .
TOK OT PeK# r 91 Puc. 34,0 7 x,QT 4 X .
(33. 8 = —=T;
) d 83 _ mmnl® " 1 (1 — g)
d,d, — Puc. 30, s 7= (r-tx0) /L;
7=(1x0q)/Q
4) ecrect- | ¥y, r | 92, 93 — R. —=(R—1)/ 0.) =
BeHEbIl  mo- P , Ry =(R—1)/(2x, V' Q) =
TOK mapas- R 94 Puc. 34, e —(P_TVO /T
JelleH  peke . ' = (R l)/VQ/l'
(33, 2) d - 84 Puc. 34, g _Qa = Q/ (4nql) =Q/4l—,
ng Tq/(2mnx, V‘Q.s):‘? } I—/VQ—
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