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IMPOI'HO3UPOBAHUE KAYECTBA IOA3EMHBIX BOJ ITPU SKCILITYATALIUU

ITog xadyecTBOM BOJbl TOHMMAETCS COBOKYINHOCTh €€ MOTPEOUTENbCKUX CBOMWCTB,
OTIPEIEIAIONINX BO3MOKHOCTh MCIOJIb30BAaHMS BOJIBI 110 3asBJICHHOMY Ha3HAu€HUIO (NMUThEBasd,
TEeXHUYECKas, JleueOHas MUHepalibHasg U T.1.). HamoMHuM, 4TO K 3KCIUTyaTallnOHHBIM 3amacam
MOTYT OBITh OTHECEHBI TOJIbKO T€ KOJMYECTBA MOJ3EMHBIX BOJ, ISl KOTOPBIX JOKa3aHO (Ha
OCHOBE Pa3BE/IOYHBIX JIAHHBIX M MPOTHO3HBIX PAacyE€TOB) COXpaHEHHE IMOKa3zaTeslel KayecTBa B
npeienax HOpMaTUBHBIX TPeOOBaHMIA Ha BECh PACUETHBIN CPOK AKCILTyaTallK Bo103abopa.

CrienuanucT-ruiporeosior,  BBHINOJHSIONIUN  MOMCKOBO-PAa3BEIOYHbIE padOThI, JOJDKEH
MOJIHOCTBIO BIIQJIETh CHUCTEMON HOPMATHUBHBIX NOKYMEHTOB U TPEOOBAaHMU K KayeCTBY BOJIbI,
JeUCTBYIOLIMX HA MOMEHT MPOU3BOJICTBA PaloT.

KoHTpoJib KOHAUIIMOHHOCTH BOJBI OCYIIECTBIAECTCS MO TPEM IpyMIaM MoKa3aTesen:

— OpraHoJIENITUYECKHE CBOWCTBA (HEMOCPEACTBEHHO BO3EMCTBYIOIINE HA OPTraHbl UyBCTB
4eJloBeKa — 3arax, BKyc, TEMIEparypa),

— XUMHUYECKHH cocTtaB  (oOmas  MHUHepanu3alus, OTAEIbHbIE  Makpo- U
MHUKPOKOMIIOHEHTHI),

— OGakTepuanabHas 3apakEHHOCTbD.

B psme pernoHoB B CcHily OOBEKTMBHBIX NPUPOIHBIX YCIOBHH HCHOJb3yeMbIEe IS
BOJOCHAOXKECHUSI TIOJ3E€MHBIC BOJBI YK€ B HMCXOJHOM COCTOSIHMM HUMCIOT OTKJIOHCHHS IIO
COJICPKAHMIO JKeJe3a, Mapranma, (GTopa, CTpoHIHs, Oapus, 6opa u aAp. B Takux cimydasx mpu
YTBEP)KJICHHH BEJMYMHBI OKCIUTYaTAllMOHHBIX 3allacOB IPEIyCMaTPUBACTCS BBIIIOJHEHHE
CTeUATBHBIX MEPOTIPUATHI 1O BOJIOTIOATOTOBKE Ha BECh IEPHO/T KCIITyaTalluy BOI03a00PHOTO
COOPY>KECHHS.

Emé Oonee cepbE3HOM TpoOIEMO, TpeOyromeld MPOTHO3HOTO PEIICHUsS, SIBJISCTCS
BO3MOKHOCTh HM3MEHEHHS HCXOJHBIX TIIOKa3aTelell KadecTBa BOJABI MPH IKCIIyaTAlUH
Boj03a0opa B TeueHue pacuéTHoro cpoka. daxTopsl, 00YCIOBIMBAIOIIME BO3MOMXKHOCTb
M3MEHEHHS Ka4YeCTBa BO BPEMCHH:

® ecmecmeéenHble — NIPOCTPAHCTBEHHAs] HEOJHOPOJHOCTh XMMHUYECKOIO COCTaBa MPUPOIHBIX
BOJ, 4TO CO3AaET BO3MOXKHOCTH MOCTENEHHOTO MOATATHBAHUS K BOJ103a00py HEKOHIUIIMOHHBIX
BoJ: 1) mo skcmiayaTupyeMoMy BOJOHOCHOMY TOPH30HTY M3 yJIal€HHbIX yacTeil olmactu
BIIMSTHHSI BO/I03200Da, 2) U3 MMOBEPXHOCTHBIX BOJIOUCTOYHHUKOB, 3) M3 CMEKHBIX TOPH30HTOB.

® ucKyccmeeHHvle, K KOTOPBIM OTHOCSTCS TEXHOTEHHBIE 3arpsi3HEHUS CaMOI0 pa3HOTo

MMPOUCXOKIACHUS.
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O4eBUIHO, YTO ECTECTBEHHBIE (AKTOPHI SBJISIFOTCS HEYCTPAHUMBIMH; IO OTHOIICHHUIO K
TEXHOTE€HHBIM HMCTOYHUKAM 3arps3HEHHs] MPU MPOCKTUPOBAHUU U CTPOUTENIBCTBE BOJI03a00pa

MOT'YT OBITh MPCAIIPHUHATEI MEPEI 11O UX OTPAaHUYCHHUIO UJIN JIMKBUJAIIUH.

OBIIME IMPUHOUIIBI U JIOTUYECKHE DTAIIbI ITPOI'HO3MPOBAHUA KAYECTBA BO/JBbI
TP SKCIUIYATAIIUN BOJO3ABOPOB

ITpu pemeHun NPoOOIIEMbI TTPOTHO3UPOBAHKMS BO3MOXKHBIX M3MCHECHHMI KadeCTBa BOJIbI MPHU
paboTe Bo103a00pa 11e51ecoo0pa3Ho BbICIUTh HECKOJIBKO MOCIIEA0BATEIbHBIX 3TAIOB.

1. BrisBnenune MOTEHHHUAJBHBIX MCTOYHUKOB 3ATPSI3HEHMsI (Ha HaudaldbHBIX CTaAMsIX
MIOMCKOBO-Pa3BEJOYHBIX  paboOT) —  aHAIM3HpPYETCd  €CTECTBEHHass U TEXHOT€HHas
THJIPOTEOXUMHUYECKAsT CUTYalllss B HEKOTOPOW TperojiaraeMoid 00JIaCTH BIIMSHUS OyIyIIero
Boj03abopa. C 3TOM 1e/bI0 BBINOJHAIOTCSA CIEHHUAIN3UPOBAHHbIE CHEMOYHBIE PadOTHI,
oOcienoBanue OOBEKTOB, IMOTEHIIMAIBLHO OMACHBIX B OTHOIICHWM TEXHOTCHHOTO M OBITOBOTO
3arpsS3HCHUS TOJ3EMHBIX BOJ: IIPOMIUIOIIAIOK, CEIbX03YrOJMUui, TOPHOIPOMBIIIICHHBIX
npou3BoJicTB, npennpusatuit TOK, momuronoB TBO, cucrem BOIOOTBENCHHS HACEIEHHBIX
MYHKTOB W T.I. OTH pabOThI COMPOBOXKMAIOTCS JOCTATOYHBIM 10 OO0BEMY KOMIUIEKCOM
XUMHUYECKOTO OMpoOOBaHUS OOIIEr0 ¥ CIENHATbHOTO Ha3HAuYeHUs (B 3aBUCUMOCTH OT
O’KH/IaEMOTO COCTaBa 3arpsI3HCHUN).

2. Ecnu Takue HMCTOYHUKHM YCTAaHOBJICHBI, TO (TIOCJTE MPEABAPUTEIBHOTO BBIOOpAa MecTa H
KOHCTPYKIIMM  BOJ03a00pa)  HEOOXOAMMO  OIEHUTh  BO3MOXKHOCTH  NOMNAJAHUS
HEKOHIHMIIMOHHBIX BOJ] B BOJIO3aXBaTHBIC ycTpoicTBa. i1 3TOro Heo0XomumMo 000CHOBATE 30H)Y
3axeama BOI03a00pa, TOJ KOTOPOW MOHMMAETCS Ta YacTh OOJACTH JKCIUTyaTallHOHHOW
JCTIPECCUU HATIOPOB, B IMpejeiiaX KOTOPOW BCe JIMHUHU TOKAa MPHUXOJAT B BoJj03a0op. I'panuieé
30HBI 3aXBata ABIsAETCS HelumpanvHasa aunus moka (HJIT). 3ona 3axBaTta MOXKeT OBITh MOCTPOCHA
AQHATATHYCCKH (B MPOCTBIX THUAPOTCONMHAMHUYCCKAX CXEMax) WIH 10 pe3ylbrataM
MozenupoBanusa. OCHOBOM AJisi €€ MOCTPOEHUS CIYXKUT 2UOPOOUHAMUYECKAsl cemKd TIOTOKa TIpU
pabote Bos103a00pa.

JUJ1st TOCTPOCHUS CETKH MOTOKA MPH padboTe BOA03a00pa MOYKHO MCIIOIB30BATh JIBA IYTH:
@) pemath MPOTHO3HYIO 3ajady paboThl Bojo3abopa B Hamopax (Torma mpoOieM HeT —
CTPOSITCS. M30JIMHUU HAIMOPOB IO pe3yiabTaTaM MOJCIBHOTO PEHICHUS H OTPHUCOBBIBACTCS

HEO0X0AMMOE KOJIMYECTBO JIMHUIA TOKA C Y4ETOM CBOMCTB I'MIPOJMHAMUYECKUX CETOK);

0) WM pelaTh MPOTHO3HYIO 337ady B IOHWKEHUAX (3TO 3aMETHO IMPOILE), HO 3aTeM

IMOJYYCHHYI0O Ha MOACIW BOPOHKY MMOHMKCHUM Haao BbBIYECTH M3 KapTbhl CCTCCTBCHHLIX
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TUAPOU30TUIIC (M30TbE3) M 1O TOJYYEHHOW KapTe HapylICHHbIX HAalopoB OTPHCOBATH
MIPOTHO3HYIO THAPOIMHAMUYECKYIO CETKY.

IIpuMep aHaNMTUYECKOTO NOCTPOCHMSA 30HBI 3axBaTa: OJMHOYHAS CKBa)XMHA (MU
KOMITaKTHBII BOJI03a00p) C MPOU3BOAUTEIBHOCTBIO () B €CTECTBEHHOM IIOTOKE C

rpajueHToM [, W yIeNbHBIM (€AUHUYHBIM) pacxoaoM g =7T1,. YpaBHeHnEe HEUTpaIbHON
JIUHUAU TOKa (TIOJIOKEHUE TPSIMOYTOJILHBIX KOOPAWHAT X, ¥ Ha puc. 6.1):

x=—r
2nqy
tg——
Q
XapakTepHbIE TOYKH HAa HEUTPATbHOM JUHUH TOKA!
® «BOJOPA3JICNIbHAS) TOUKA A: Vy =0; X, = _2
2ng
e Touka B: x5 =0; yg _Q
4q

e AcUMNTOTa HEUTpAJIbHOW JIMHUM (TOTYIIMPUHA 30HBI 3aXBaTa Ha OCCKOHEYHOCTH,
IpU X —>00): IIOCKOJIbKY Ha OECKOHEYHOCTH MOXXHO CUHUTaTh COXPaHSIOLIUMCS

€CTECTBEHHBIN rpasuent [,, 10 Q =2y,,q, 0OTKyld Vo = 5
q

o 00beKThI 3arpA3HeHna noa3emMHbIX BO4

Puc. 6.1. 3oHa 3axBaTa B0/103a00pPHON CKBAKUHBI B TPAH3UTHOM
€CTECTBEHHOM IIOTOKE JIMHEHHOU CTPYKTYPBI
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3. Ecnu B BBIIETIEHHYIO 30HY 3axBara B0J103ab0opa momajaeT KakoW-iuO0 W3 BBISIBJICHHBIX
NOTEHLIUANIbHBIX MCTOYHMKOB 3arpsi3HEHUs ¢ KoHueHTpauued C. (coxepxkaHue mTr000ro
HOPMHUPYEMOTO TIOKa3aTeliss KadecTBa), TO IeJIecO00pa3HO BHaudaje OILEHUTHh I[MPEJEJbHOE
BO3MOYKHOE 3AIPS3HEHME, TO €CThb KAaueCTBO BOJbI B HAMXYIIIEM BapUaHTE, MPU IOJIHOM
MOTIa/IaHUU 3arpsI3HEHHS B BOJI03a00D.

[Ipunnun pacyéra — MeXaHHMYECKOE CMEIIeHHe, YTO HE BCerja MpaBOMEpPHO, TaK Kak B
3aBUCHMMOCTHU OT COCTaBa 3arpsA3HCHUSA BO3MOXHO XUMHUUYCCKOC BSaHMOﬂeﬁCTBHe ¢ IUIACTOBOH
BOJIOW U BOJIOBMEIIAIOIIMMHU OPOIaMHU.

Ha ceTke nBuykeHus BbIIENAETCS JEHTA TOKA, 10 KOTOPOH 3arpsi3HEHUE OyAeT nmepeMeniaTbes
K B0j103a00py (puc. 6.2), 1 i He€ pacCUYUTHIBAETCS PACXO/ MOCTYIUICHHS 3arpsi3HEHHON BOJIbI B
B003a00p Q. .

ConeBoit OanaHc Jyisi BO/IbI, U3BJIEKAEMOM BO103a00pOM:

Cy0, =Cr0r +Ce(Qy —0r) = Co 0y + Or (C = Co)

WIn C3:Ce+§F(CF—Ce), rre QF :gr.
2

Bo3MOXxHO, mpH TakoM pacuéTe OKaKeTcsl, 4TO JAaXe B IPEICIbHOM CiIydae pe3yabTHUpYIoLIas

KOHIIEHTpalusl KOMIIOHEHTA 3arpsisHeHUs Ha Bojgo3abope C, okaxercs 3ameTHo MeHbine IT/IK,

TO €CTh MOTCHIHUAJIBHO 3TO 3arpA3HCHHUEC HE OITACHO.
ECTGCTBCHHO, YTO OTO JIMIIb OAWH W3 BAPHUAHTOB pacqéTa, npeﬂnonara}omnl‘/’l, YTO MCTOYHUK
3arpsA3HCHUA COXPAaHACT CBOIO MHTCHCUBHOCTH HA MPOTSHKCHUN BCCrO0 CPOKaA SKCILTyaTallkuH, 4TO

BOBCE HE003aTeIIbHO.

NCTOYHUK
3arpAsHeHns

7 NCXOAHbIN KOHTYP
-~ 3arpsA3HEHHbIX BOA,

Q37 C3

Puc. 6.2. Cxema Kk pacuéry npeaesbHOro 3arpsi3HeHus
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4. OnHako, Jake €ClIM OKaXKETCs, 4TO 3arpsisBHEHue yrposkaer Bojoszabopy (C,> IIJK),

ClIeyeT paccuuTaTbh KPUTUYECKOE BPEMS — BpeMs MOATSATUBAHUS 3arpsi3HEHUS K BOJI03a00py

txp- LIOHATHO, YTO 3TO HMMEET CMBICH, €CJIM ONpEeJAeNEH KOHEYHBbIM pPACUETHBIA CpOK

D
SKCIUTyaTanuu. {15 KOMMYHAIIBHBIX BOJ03200pPOB HEPEIKO MPEIoaracTcs HeoTpaHMYCHHBIH
CPOK JKCIUTyaTalldd — TOTJAa 3arps3HEHHE pPaHO WM IMO3JAHO, HO O00s3aTeIhbHO MOMAIET B
B0103a00p. OTHAKO, TaKe U B ATOW CUTYaIlMH pacyEéT KPUTHIECKOTO BPEMEHH CJIEIyeT CIeIaTh
— XOTA OBI I TIOHUMAaHUsA NEPCIICKTUBBI U BBIpa6OTKI/I AJIBbTCPHATHBHBIX pemeHHﬁ 10 3alIuTe
BOJ103a00pa.

Bo3MokHBIE TIOIXOIBI K PAacy€Ty KPUTHYECKOTO BpPEMEHH MOCTYIUICHHS 3arps3HEHUS B

B0J103200p:

a) VYHOpolE€HHOE NpPEeJCTaBICHUE O IEPEHOCE 3arpsi3HEHUS B IIOTOKE — «HOpuiHegoe

BbIMECHEHUEC)):
LO Lol’l *

t =
Py KT

2

rae Ly — ucxoaHoe paccTosHHe (IO KpaTdainel JIMHUU TOKA) IO KOHTypa 3arpsi3HEHHBIX BOJ;
ut=—-= T OelicmeumenvHasi ~ CKOPOCTb TIEpPeMEIICHUs (QpPOHTA 3arps3HEHUs; v —

COOTBETCTBYIOIIAs CKOPOCTh (uibTpanuu; n*, K — appeKTuBHAsS MOPUCTOCTh U KOIDDUITHESHT

(GUIBTPAIIIU BOIOBMEIIAIOIINX ITOPOT; / — TPaJIMECHT HAopa B 3arps3HEHHOM JICHTE TOKA.

[Tpu cymecTBeHHO# HeogHOpOoaHOCTH o K, [, n* (B mpenenax 3arpsA3HEHHOHN JICHTHI TOKA)
pacy€r ciueayeT BBINOJHATh AUCKPETHO, IO maram A/, rpaHulbl KOTOPBIX COBMEIIAKOTCSA C
KOHTYpaMH 30H HEOJTHOPOIHOCTH.

0) Iloyemy Bapmant (a) ynpomHuslii? Ha camom genme (pOHT IBUKCHHS 3arps3HCHHS B
IIOTOKE «pa3Ma3zaH» 3a C4Y€T IPOLECCOB BCAKOro poxaa aucnepcuu. [losTomy peanbHO
3arpsi3HeHuEe BO0J03a00Opa HAa4yHETCS paHblIe, YEM pAcCUMTAaHHOE II0 CXEME IOPIIHEBOIO

BBITCCHEHHS, HO U TIOJIHOE 3arPSI3HCHUE HACTYIUT IO3KE, 9eM fy, (puc. 6.3).

Puc.6.3. Xapakrep nocTyrieHus 3arps3HeHus B BOJ03a00p
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CrnenoBatenbHO, JUIs JIFOOOTO MOMEHTa BPEMEHH TMPABUIIBHO OY/IET 3amKcaTh KOHIEHTPAIHIO
Ha BOJ103a00pe TakK:
Cy = Co+0,(C, ~Co).
rae C, — TeKyluee (Ha MOMEHT ¢ ) 3HaY€HHE KOHLEHTPALUHU BOJbI B «IPSA3HON JEHTE» HAa CTEHKE

BOJ103a00pHOM CKBa)KHHBI.
Hcnonp3yem MOHATHE «OTHOCUTEIHHOM KOHIICHTPALIUM:
6’ _ Ct - Ce
t = )
Cr - Ce

torga C; = Co +Ci(Cr—Co) 1 Cy =Co+0,.Cr(Cr. —Cp).
CoOOTBETCTBEHHO TPHU Ci=0 > C, = C, (3arps3HeHHe elE He MOJI0ILIO0 K BOJ03a00py),
mpu C;=1 — C,=C,+0Q.(C. —C,) (npenenbHoe 3arps3HEHHUE).

Takum oOpa3om, 3ama4ya NMPOTHO3UPOBAHUSI PEATHHOTO PEKUMA 3arps3HEHUs BO BPEMEHU

coctouT B BbruncieHun C;(¢). OT1o aenaercd nuMOO aHAIUTHYECKH (HA OCHOBE IOJAXOMSIIEH

MUTPALIMOHHONW CXEMBbl), MO0 — Ui pealbHbIX CTPYKTYp IHOTOKOB — MOJEIMPOBAHUEM
MUT'paluu YHCJICHHBIMHA METOJaMH C HCIIOJIb30BaHUEM ypaBHCHI/Iﬁ KOHBCKTHUBHO-
TP dy3nOHHOTO MEepeHoca.

[IpoGnema Takux MPOTHO30B YPE3BBIYAMHO CJI0KHA; JOCTOBEPHOCTh UX HEBBICOKA — MPEXK/IE
BCCTO, H3-3a MCTOAHMYCCKHUX W MATCPHUATIBbHO-TCXHUYCCKUX CIIOKHOCTEHN IIOJIEBBIX OIICHOK
napaMmeTpoB Macconepenoca. O603HauUM JIMIIb caMble 00IIME U YIPOLIEHHBIE TPEJICTABICHHUS,
MHWHHUMAJIBHO HGO6XOI[I/IMBIG AJId TIPABUJIBHOT'O BOCIIPUATHA HpO6H€MI)I MMPOTrHO3UPOBAHHUA
Ka4ecTBa MOJ3EMHBIX BOJ IIPU 3KCILUTyaTalluu BOJ03a00POB.

OddexTnBHasS TOPUCTOCTE n* — pacu€THB  (dopManbHBI) MapameTrp EMKOCTH,

YUUTBHIBAIOUIUI HE TOJBKO (PU3MUECKYI0 EMKOCTh IyCTOTHOTO IPOCTPAHCTBA BOJOBMEIIAOLIEH

Hopobl (AKTUBHYIO MOPUCTOCTB 7)), HO U (PU3UKO-XUMUYECKHE IMPOLECCHl, IPOTEKAOIIUE Ha

rpaHune pasaena a3 (copOnus—aecopOIns, XUMHUICSCKHE PEaKIUU, KATHOHHBIA 00OMEH...). DTOT
napameTp XapaKTepU3yeT CYMMAPHYIO NO2IOMUMENbHYIO CNOCOOHOCMb BOJTOBMEIIAOIINX OO/
IIpru NEPEHOCC BCIICCTBA B IMOTOKC IMOA3CMHBIX BO. BOI[OBMCHIaIOHII/IC IIOpOJbI BBITIOJHAIOT
pOJib CBOCOOPa3HOro (HMIBTPA, U3bIMAIOIIETO BELIECCTBO U3 PACTBOPA, TOTJa KaK PACTBOPHUTEIIh
MIPOJIOJDKACT IBUTATHCS Jajblie. 3a Cu€T 3TOro MpH JAHHON CKOPOCTH (PHILTPAIMM MCTHHHBIC
CKOPOCTH IBWKCHUIA qUCTOU BOAbI MW PpaCTBOPCHHOIO B Hel BCIIIECTBA OKa3bIBAIOTCsA

Pa3INIHBIMU:




P.C.1lltenreno e Kypc nexyuii «Iloncku u pa3Beqka IMOJ3eMHEIX BOI

(01 cmydenmos kaghedpwi 2udpozeono2uu 2eono2uyecko2o gaxyivmema MIY um. M.B.JTomonocosa)

u u

BOIBL — 5 BEIllecTBA .
n n*

JIJIs KaXJI0T0 KOMIIOHEHTa 3arpsi3HEHUS WM WX COCJIUHCHHH CJIeJyeT OIEHHUBATH «CBOEM
3HaveHHe YPPEKTUBHON OPHUCTOCTH, YIUTHIBAIOIIEE UX CIIOCOOHOCTH K COPOITUH, XHMUIECKOMY
B3aMMOJICHCTBUIO C MOPOJAMU:

n*=ny+ K*,

rae K *- koahumueHT pacmipeneneHus.

. N
B 1umamazone HEOONBIIUX KOHIICHTPALIMM MOXHO TMPUHUMATH K*=E’ rne C -

KOHIICHTPAIMs KOMIIOHEHTA B JKHUJIKOW (a3e (B «TPA3HOM» pacTBope), N — TO K€ JJIsi TIOPO/IbI
(copOrnoHHasi EMKOCTB) MPU PaBHOBECHOM COCTOSIHUU CHCTeMbI. UeM Oosbiiie N, TeM 0oJibliie
K* m cOOTBETCTBEHHO — TeM OOJIbIIEe 7 *, TO €CTh 3TOT KOMIOHEHT «OXOTHOY» ITOTJIONIAETCS
MOPOJION B TOM MM MHOU (popMme.

B cuny dopmansHOoro xapakrepa n* MoxkeT ObITh Oombine 1. MorqHbsle COpOCHTHI —
TOHKOJMCIIEPCHBIC TOPOJbI (TJIWHBI, OIOKH, JUATOMHTBI) 3a CYET BBICOKOH YAEITbHOM
MTOBEPXHOCTH.

Kosbdunment nucnepcun D — KOJIWYECTBEHHBIH MapameTp, XapaKTepU3YIOLIUN CTEleHb

«pa3Ma3bIBaHUSD) TIEPEXOTHON 30HBI Ha (PPOHTE MUTPALIMOHHOTO MMOTOKA. BenmnunHa ero 3aBUCHT
OT IPUPOJIBI TIPOIIECCOB, BBI3BIBAIOIINX TUCTIEPCHIO:

— MoneKynapHasn oughhyzusa — «cnadblit» poiiece (XapakTepHbIN pa3Mep — CM),

— MUKpooucnepcus — HEOTHOPOIHOCTh TOJII CKOPOCTEH B pa3pe3e OJHON TOPHI U MEXKIY
rnopami (IyCToTaMu) pa3HOro pazMepa («CpeaHUI MPOIECC — M),

— Makpooucnepcusi — HEOAHOPOAHOCTD TIOJISI CKOPOCTEH 3a CYET HEOHOPOTHOCTH MOPOJIBI U
macTa B paspe3e W B IuTaHe (OJIOKH, MPOTUIACTKU.) — OCHOBHOMW TPOIIECC, CO3JAIOMUN (PPOHT
JMCTIEPCUU B IECATKU-COTHA METPOB U Ooiee.

5. 3ABEPUIEHME TIIPOTHO3A KAYECTBA: €ClIM 1O JTamaM TpPOrHO3a  TOJyYeHBI
HEONIArONPHUATHBIC OTBETBI, TO HYKHO JIMOO  «3aKphIBaTh» MECTOpOXkJcHUE (HET
AKCIUTYaTaIl[MOHHBIX 3aMacoB!), MO0 NPOEKTUPOBATH KAKUE-TO 3aILUTHBIE MEPBI:

1. Ilepemewjenue 60003ab0pHo20 yuacmka — 3TUM JOCTUTACTCS YBEIMUCHUE [UIUHBI TyTH Ly
(C COOTBETCTBYIOLIMM BO3PACTAHUEM Iy, ) HIIM M3MECHCHHE KOH(UIYpaLiy 30HbI 3aXBaTa.

2. Vmenvwienue npoekmuou npouzgooumenbHocmu 60003abopa (TO €CTb YMEHBIIEHUE

OKCILTyaTalMOHHBIX 3a11acoB!), 4TOOB! YMEHBLIUTH CKOPOCTH U COOTBETCTBEHHO — [y .
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3. Opeanuzayusa euopoceoounamuueckou 3awumsi. Ha puc. 6.4 mnokazaHbl JBa

IMIPUHOUIIMAJIBHBIX BapHaHTa:

a) Co3maHme TEXHHYECKOTO Bojo3abopa ¢ aebutom ( , TmEpeXBaTHIBAIOIIETO
HEKOHIWIIMOHHBIE BOJIBl Ha IIyTM WX JBWKCHHS K OCHOBHOMY BoJ03abopy. Hemocratku
MCII0JIb30BAHUS TAKOTO NPUEMA: BO-TICPBBIX, YMEHBINAIOTCS D3 JIJIi OCHOBHOTO BOJ103a00pa (IIpH
TOM K€ JeOWTe MOHWKEHUS B HEM OyayT OoJbIle), BO-BTOPHIX, HEOOXOJAMMO OpPraHHW30BaTh

CUCTCMY YTUIIU3allUU OTKa4YMBacMOU HGKOH,I[HHHOHHOP'I BOJbI.

0) Opranuzaiysi TeXHUIECKOH 3aKayKu C 1e0UTOM Q+, CO3/aloNIel TUAPOTe0TMHAMUYECKHII

Oappax, NPEnsTCTBYIOIIMNA ABMKEHUIO HEKOHJMUIIMOHHBIX BOJ K OCHOBHOMY BO0J103a00py.
OcHOBHOHM TPOOJIEMON B ITOM Ciydae SBISICTCS oOecredyeHne HeoOXOIUMOTro KOJHUYECTBA M

KadecTBa TEXHUYCCKOM BOJHI, HCHOHBSy@MOﬁ JJI 3aKa4KH.

Puc. 6.4. BapuaHTbl ruAPOre0JMHAMUYECKOH 3aIIUTH BOJJ03a00pOB
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CAHUTAPHASA OXPAHA BOJO3ABOPOB

OTO — BaXHEHWIIMH acCHEeKT COXPAHEHHUs] KauecTBa BOJbI IPH UINTEIBLHOW HKCIUTyaTalllH
B0JI03a00poB. [IpuHIMOBI M cHCTeMa CaHUTApHOW OXpaHbl BOJ03a00pOB peEryIupyercs
roCyJapCTBEHHBIMH HOPMaTHBHO-METOANYECKUMHU TOKYMEHTAMH.

Iesnb caHUTapHO-OXPaHHBIX MEPONPUATHH, IPOBOAIIMXCS KaK JI0 Hayaua, Tak U B Ipolecce
IKCIUTyaTaluu:

— OrpaHUyYeHUe WIN JUKBUIAIMS UMEIOINXCS MOTEHIIMATBbHBIX UCTOYHUKOB 3arps3HEHU;

— YCTpaHEHHE BO3MOKHOCTH BOSHUKHOBEHHMSI HOBBIX MICTOYHHUKOB 3ar psI3HEHHH.

CocraB 3TUX MepOnpUITH (HOPMUPYETCS MPU YTBEPKIACHUH D3 MECTOPOXKIACHHS U MOXKET
BKJIIOYATh!

@) TUKBUJAIMS 1e(DEKTHBIX U Oe3eMCTBYIONINX CKBAXKHH U TOPHBIX BHIPAOOTOK,

0) KOHTPOJIb (Yepe3 MEXaHU3M JIMLIEH3UPOBaHKs) BCEX BHOBb HaMEYaeMbIX BUJIOB Pa3BEAKH
U DKCIUTyaTalluy Heap (TOpHbIE pa3pabOTKH, 3aXOpPOHEHHE CTOKOB Yepe3 CKBAKUHBI),

8) KOHTPOJb TEXHOJOTUU BCEX JEUCTBYIOUIMX MPOMBIIIJICHHBIX MPEANPUATHI (yTeUKUu U3
TEXHOJIOTHYECKMX KOMMYHUKAIMM U EMKOCTEH, aBapuiiHble cOpPOCHl, 3aXOPOHEHHE MTPOMCTOKOB
U Tp.); KOHTPOJIb arpoTEXHOJOrUil (MUHEpaJIbHbIE U OPraHUYecKHe YAO0OpeHHUs, MEeCTHUIU/IbI),
KOHTPOJIb JIECOOXPAHHBIX MEPONPUSITUN (SII0XUMHUKATBHI),

2) 3ampeT CTPOMUTENbCTBA MPOMBILIUICHHBIX HCIApUTeNed, OTCTOMHUKOB, XBOCTO- U
[ITaMOXPaHMWIINI, TUAPO30JI00TBAJIOB,

0) yHnopsiI0u€HuEe BOJIOCHA0KEHHS U BOJOOTBEACHUA (KaHAIM3AallMK) HACEIEHHBIX TYHKTOB,
B OT/IETBHBIX CITy4yasixX — JIUKBUJALMS HACEIEHHBIX TYHKTOB,

€) OrpaHUYEeHHE CO3JaHMsI HOBBIX HACEJIEHHBIX MIYHKTOB, CEIbX03(epM,

JC) JIMKBUJAALMS CTapbhlX M 3alpeT Ha CO3/JaHHE HOBBIX 3aXOpOHEHWH (Kiaaowuil,
CKOTOMOTHMJILHUKOB),

1 MHOTO€ JIpyTO€ B COOTBETCTBUU C MECTHBIMH YCJIIOBUSMHU U OCOOCHHOCTSIMH.

OTU MEpONpUATHS JIOKAIU3YIOTCS B TaK Ha3bIBAEMOM 30HE CAHUTAPHOIl OXPAHbI (3CO). E€
pa3Mepbl U TI0JI0OKEHUE Ha MECTHOCTH YTBEPXKIAIOTCS OJHOBPEMEHHO ¢ mojcuéroM O3 U
pacd€ToM KadyecTBa BOBI.

3CO penutcs Ha nosca.

e 1-it mosic cmpozcozo pesxcuma (BHyTpeHnuit): 30-50 M Bokpyr cranuuii 1-ro noasema — s
MIPEIOTBPAILIEHUS] CIIy4allHOTO WJIM YMBIIUIEHHOTO 3arps3HEHUs HENOCPEACTBEHHO 4epes

BOJI03aXBaTHbIE YCTPOWCTBA. DJTa TEPPUTOPHUS OXPAHSAETCS; BHYTPH I0SCA CTPOTOro pexUMa
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4acTo co3naércs HUCKYCCTBEHHOE MOKPBITHE (TpaBuitHO-TaNIEUHOE, acanbT).
I'unporeonornyeckoe 000CHOBaHKE I'PAHULIBI ATOTO MOsICA IPAKTUYECKU HE TpeOyeTcsl.

e Pa3mepsl 2-ro U 3-ro MOSICOB ONPENEISAIOTCS THAPOTr€OAMHAMUYECKUM U MUTPALMOHHBIM
pacuérom. X Ha3HAUYCHHUE:!

2-#1 mosic — 0XpaHa OT bakmepuaivbHulx (MUKPOOHBIX) 3arpsi3HEHUH,

3-i1 mosic — OXpaHa OT XUMUYeCKUX 3arpsI3HEHUN.

OCHOBHOM TIPUHITUIT pacuy€Ta pa3MepoB 2-T0 U 3-TO MOSCOB: TPaHUIIA KAKJIOTO IMOsIca — 3TO
M30XPOHA, TO €CTh COBOKYITHOCTh TOYEK, M3 KOTOPBIX 3arps3HEHHE IOCTUTAeT BOJ03abopa
yepes3 3aJJaHHbI paCUETHBIA MPOMEKYTOK BPEMEHH.

Paznuuue 2-ro 1 3-ro MosiCOB — Kak pa3 B BEJIMYMHE ATOTO PACUYETHOTO MPOMEKYTKA BPEMEHHU.

2-i OsIC pacCYUTHIBAETCS 110 CPOKAM COXPAHEHUsI aKTUBHOCTH O0JIE€3HETBOPHBIX OakTepuil B
MOA3EMHBIX BoJiax: /i pacuéTrHoro BpeMmeHu oT 100-200 cyrok (3aluiIéHHbIE MEXIUIACTOBBIE
MOA3EMHBIE BOJbI, HE HMEIOLINE HEMOCPEICTBEHHON TIHMIPABINYECKON CBS3M C OTKPBITHIM
BosoémMomM) 10 400 cyTok (mMOa3eMHBIE BOJBI, HEIOCTATOYHO 3alUIIEHHBIC WM HMEIOIINE
HEMOCPEJCTBEHHYI0 CBSI3b C OTKPBITHIM BOJOEMOM). IIpu 3TOM yuMTHIBaeTcsi Takxke
KIIMMaTHYECKUI palioH pacrosoxkeHus Bo103abopa.

3-i modAc: U1l MUTPALIMA XMMUYECKHX 3arpSI3HUTENICH IPUHUMAETCS ITOJHBIN pacyETHBIN CPOK
sKcruTyatamun, o6srano 10 cyrok.

21.]'[5{ CPYHTOBBLIX BOJOHOCHBLIX TOPU30HTOB H3 I3THUX HOPMATHUBHBLIX BCJIMYHUH paCLIéTHOFO

BPEMEHH CJIEyeT BBIUECTh BpeMs 7, HEOOXOAMMOE AJIsl IPOIBIDKCHHUS 3aTPSI3HEHUS Yepe3 30HY
adpaly MOINHOCTBIO m; ¢ Kod(ddunmenToM ¢umnpTpannu K, W akTUBHOH (3¢ QEKTHBHON)
HOPHUCTOCTBIO M :

@) TIpH HE3HAYUTEIHHBIX BEIMYMHAX WHPHUIBTPAUUU (€CTECTBEHHAs WHQUIbTPAINS,
W<Ky):

mphyg |
o~ Py >
AWK,

0) Ipu MPOCAYMBAHUU C TIOJHBIM HACBIIIEHUEM NOp (MHTEHCUBHAs MHQUIbTpALUs, YTEUKU U

T, W>Ky):

t

mpny

ty ~
Kl'[

K mpumepy, Ipy BeITHUMHE €CTECTBEHHON HHumbTparun W = 50 Mm/rox ~ 1.4-10™ m/cyTku

(IToxMoCKOBBE) BpEMS IBUKEHUS YEPE3 CYNECUAHO-CYTIIMHUCTYIO 30HY a3paliii MOIIHOCTBIO 5
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M (K= 0.05 m/cytkn, n;= 0.03) coctaBuT 0k0a0 150 CyTOK, 4TO NO3BONIAET BECHMA 3aMETHO
COKpAaTHTh pa3Mep «aHTHOaKTepuanbHOTo» mosica. OIHAKO, TPU MHTEHCUBHOW WHQHMIbTPAIH
9TO BpEMA CTAHOBUTCA MPAKTHUYCCKHN HUYTOXKHBIM.

[Ipu npoexktupoBannu 3CO 171 MEKIUIACTOBBIX BOJIOHOCHBIX TOPHU30HTOB YYUTHIBAETCSA

BpeMsi MHIpallMy 3arps3HEHHs] 4epe3 MepeKphIBaloIINe pa3Aeisaioniiue CciIou (Hampumep, U3

BBIIIIE3aJIETAIOIIET0 TPYHTOBOTO TOPU30HTA):

* * 2 %
moy _mohg _ mong _ Moyng
Up ) Kolo K()AH ’

to =

rae AH - pa3HOCTb HallOPOB MEXKTy TOPU3OHTAMH.

OT0 BpeMs MOXKET ObITh HACTOJIBKO 3HAUUTENBHBIM, YTO MO3BOJISIET CYUTATH MEXKIIACTOBBIN
TOPU30HT 3aIIUIIEHHBIM OT 3arpsi3HEHUS C IOBEPXHOCTH 3€MJIM B TEUEHUE PACUETHOIO CPOKa €ro
AKCIUTyaTalUH.

PACUYETHI 30H CAHUTAPHOM OXPAHBI

Jlist pacu€ra moJIoKEHUs TPaHUI] TIOSICOB MOTYT OBITh UCIIOJIH30BAHbl AHATTUTUYECKHUE METO/IbI
(kak mpaBwWIIO, JJIi HEOONBIINX BOJI03a00POB C OTPAaHUYCHHOW 30HOUW BiUsiHUA). PacuérHbie
3aBUCHMOCTH Pa3pabO0TaHbI ISl TATIOBBIX (DHIIBTPAIIMOHHBIX CXEM MECTOPOXKIACHHUN TOI3EMHBIX
BOJI C YUETOM CYIIIECTBOBAHUS €CTECTBEHHOTO MOTOKA TOTO WJIM MHOTO HANpPaBJICHUS, HATHMYUS
MMOKPOBHBIX OTJIOKEHUH U T.II.

HexoTopeie 3aBUCUMOCTH AJi1 THMOBBIX (DUIBTPAIMOHHBIX CXEM MPUBOJATCA HIDKE, TPH
XapaKTEPUCTHUKE MECTOPOXKACHUM TOJ3EMHBIX BOJ. 3A€Ch MOKAKEM JIMIIb OOIIUE MPUHIIUIIBI
pacuétoB 3CO Ha mpUMeEpe H30JUPOBAHHOTO HEOTPAHUYEHHOTO TIACTA:

1._IIpu omcymcmeuu ecmecmeennoco nomoka 3CO Oyxaer umerh Gopmy kpyra (puc. 6.5).

Ero paanyC MOXHO OLCHUTH U3 YCJIOBHS, YTO B COOTBETCTBYIOIIEM HUJIIMHAPUYICCKOM 3JICMCHTC
IiacTa JOJKEH COJEPKAThCs MOJHBIA 00BEM BOJBI, U3BIEKAEMOM BOJ03a00POM 3a pacuETHBIN

NPOMEXYTOK BpeMeHH t: V =(Q,¢t. C Opyroil CTOpOHBI, HEOOXOAMMBIA OOBEM AKTUBHOM
MYCTOTHOCTA BOJIOBMEIIAIONINX IOPOJ B OTOM DJJIEMEHTE IulacTa JIOJDKEH COCTaBIIAThH
V= TchmnO . COOTBETCTBEHHO  MCKOMBIM  PaguyC  LUJIMHAPUYECKOIO  3JIEMEHTa
R =./0,t/wmny .

Hampumep, npu Q,= 10 000 M/cyTka, m =20 M, ny=0.1:

— st 2-ro nosica: ¢t = 200+400 cyrok R = 560+800 m;

— urst 3-ro nosica: ¢ = 10" CYTOK R=4000 m.
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|

2

Puc. 6.5. Kondurypamus 3CO mpu OTCYTCTBUU €CTECTBEHHOTO MOTOKA

2. lMonsitHO, uTO Npu Haruuyuu nomoka 3CO npruodpeTaeT IUIUICOBUARYIO popmy. BBepx mo

notoky pasmep 3CO Oymer OoJibllie, TaK Kak 37€Ch CKIAIBIBAIOTCS TPAJUEHT €CTECTBEHHOTO

MOTOKA M TPAUEHT JAenpeccuoHHoi BopoHKHU. Peanbno 3CO Ha MECTHOCTH Ha3HAYaeTCs B BUIC
NpsIMOYrosibHUKA (puc. 6.6) U JUIsl KaXA0ro mosca JOJIKHBI ObITh Pa3AeIbHO PACCUMTAHBI TPU

reomeTpuueckux pazmepa 3CO:

e [Tonymupuna 3CO BBEpX MO MOTOKY d : TEOPETUYECKH «HA OECKOHEUHOCTH (MPAKTUYECKU

y’Ke Ha pacCTOSIHUU mopsiaka 3+4 x(, puc. 6.1) oHa paBHaA MOJyNIMPHHE 30HBI 3aXBaTa ), TO

. ) o .
€CTh d oy = g (31€eCh g, — HMOTOHHBIN (CMHUYHBIN) PACXOJ €CTECTBEHHOTO ITOTOKA).
€

I[JUI KOHKPCTHOTO BPEMCHU BBIYUCIIACTCS 110 3aBUCUMOCTH

d= Exo ,
xo= -2, 6.)
2nq,
. - - = sind - qet
rae d ompexnensercs u3 ypaBHenus ¢ =1-dctgd —-In—— npu t=—"—.
d mngoXx

e Pasmep nosica 3CO BBepX 110 MOTOKY R, BBIYMCIIAETCS U3 YPaBHEHUS

1= o+ By, (6.2)
X0 X0
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e Pasmep BHU3 110 IOTOKY R, BBIYUCIAETCS U3 YPaBHEHUS

t=-— ln(l—&)+& , 0<B g, (6.3)
X0 X0 X0

2 N
JIOIIONTHUM HMCXOJHBIE JaHHBIE: ¢, = 1 M°/CyTKM (KaK BapHMaHT — TaKOM pacxXoJ OTBEYacT

2
npoBoaumoctu 1miacta 200 m“/cytku mpu ykiaoHe 0.005). COOTBETCTBEHHO IOJIYYHM TaKWe
pa3Mephl:

— nas 2-ro nosica: ¢ =400 cyrok R, =670 M, R, =940 M, 2d = 1580 m

— s 3-ro nosica: ¢ = 10* cyrok R,= 1560 m, R,="7800 m, 2d = 3400 m.

Puc. 6.6. Koudurypamus 3CO npu HaJIMIUH €CTECTBEHHOTO IMOTOKA

MHorue u3 TpPUBEACHHBIX BBIIIE 3aBUCUMOCTEH MPEACTABISIIOT COOOM TpaHCIICHACHTHBIC
anreOpandeckue ypaBHeHUsA. B nuTeparype mpHBOIATCS HOMOTPAMMBI, KOTOPHIE HECKOJIBKO
o0JeryaroT pacuéThl, HO Yalle BCEr0 HE OOCCIICYMBAIOT JOJDKHOW TOYHOCTH BBIYUCIICHUHU.
[TosToMy msis pelieHus] TaKUX YpaBHEHUH IIEJI€CO00pa3HO HCIOIb30BATh YUCJICHHBIC METOIBI,
KOTOpBIE JIOCTATOYHO XOPOIIO pa3paloTaHbl W JIETKO MPOTPAMMHPYIOTCS JaXke Mpu
MHUHUMAJIbHBIX MPAKTUYECKUX HABBIKAX.

JUIst  CTIOKHBIX CTPYKTYp TMOTOKAa (B YAaCTHOCTH — MPU HEYMOPSJOUYCHHOM TUIOIMIATHOM
XapakTepe B003a00PHOTO COOPYKEHUST) UCTIOIB3YIOT PACUETHI C TPUMEHEHHUEM MOICITUPOBAHUS
MUTpAIlMU 3arps3HEHUNd B MOJ3eMHBIX Bojax. COBpEMEHHbIE MPOTPAMMBI MOJIEIUPOBAHUS
(bunpTpaluu, Kak IpaBuiio, COJAEPKaT BIIOJIHE y0OHBIE B MPUMEHEHUH MOYJIH TPACCUPOBAHUS

yTei TBMKCHUS 3arps3HEHUN B (PUIBTPAIIMOHHBIX TIOTOKAX.
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IMPOTHO3UPOBAHUE BO3JIEVMCTBHUSI BOJOOTEOPA
HA NIMPUPOJHYIO CPENY

ColOmrofeHne  MPUPOAOOXPAHHBIX  TPeOOBaHUH  SIBISETCS  OOS3aTCIBHBIM  YCIOBHEM
YTBEPXKACHUS D3 MECTOPOXICHUN TMOA3eMHBIX BOJ. OIleHKa BO3ACHCTBUSA TOJ3EMHOTO
BOJIOOTOOpPA Ha TPHUPOJHYI Cpeay, Oyaydd BaKHBIM HAIpPaBJICHUEM TMPUKIAIHBIX
I€09K0JIOrMYECKHUX NPOTHO30B, HE o0ecreueHa emé B JOJDKHOW Mepe pa3BUTHIM METOJUUYECKUM
1 pacu€THbIM amnmapatoM. O003HAYMM JIMITE HECKOJIBKO OTMOPHBIX TE3UCOB IO JTOHW CIIOKHOM
TEMaTHUKe.

1. DkcmiyaTallMOHHBIA —OTOOp TOJ3EMHBIX BOJ SIBJISETCS OJHUM H3 Haubolee
pacnpoCTpaHEHHBIX M 3HAUMMBIX BHJIOB TEXHOTEHHOTO BO3ACHCTBHS Ha ruaporeochepy u
CONpPsDKEHHBIE C HEW 3IIEMEHTHI MPUPOAHOH cpenibl. COBpeMEHHbIE TeHIEHIIUN Pa3BUTHS CUCTEM
BOJI000€ECTIEYEHHs] OJJTHO3HAUYHO CBUJAETEIBCTBYIOT O HEM30EKHOCTH MOCTOSIHHOTO YBEIMUEHUS
N0OBIUM MOJI3EMHBIX BOJ B 0003pUMOIi EpCIIEKTUBE.

2. DKCIuTyaTallMOHHBIM BOJOOTOOP MOA3EMHBIX BOJ HEM30€KHO HAHOCUT YIIepO MPUPOIHON
cpene, 0cOOCHHO B palloHaX MaCCHPOBAHHOTO (ITPAKTUYECKH TIIOIIATHOTO) BOJOOTOOPA.

3. VHUIMupoBaTh OIEHKY BO3MOXHOTO yIiepda MpUPOAHOU cpeae 00s3aH THIAPOTEOJIOT,
BBITIOJTHSIFOIIUN  TIOMCKOBO-Pa3BEeIOYHbIE pa0OThl HAa KOHKPETHOM MECTOPOXKJICHUU. ITO
HEMOCPEJCTBEHHO BBITEKAET M3 CAMOTO MOHATHS «IKCILTyaTallHOHHBIC 3aachl MOJ3EMHBIX BOJ
— K HAM MOTYT OBITh OTHECEHBI TOJHKO T€ KOJUYECTBA BOJBI, IKCIUTYaTAlIMOHHBIA OTOOP
KOTOPBIX HE MPUBOIAWT K HEAOMyCTHMOMY (TI0 MacmTady W KadecTBYy) ymepOy MpUpOTHOM
cpene.

4. KoHeuHbIil MPOTrHO3 BO3JIEUCTBUSA HA OTIECIBHBIE 3JEMEHTBHI MPUPOJHOU Cpelbl TOJIKEH
pa3pabateiBaThCsi TPOGUIBHBIMUA CIICIUATMCTaMU; B TPOPECCHOHATLHOW KOMIICTCHIIUU
THIPOTE0JIOTa HAXOMUTCS JIMIIb OOECIICUCHHE «KPACBBIX» YCIOBHW JTOM 3aJa4d, TO €CTh
KOJIMYECTBEHHOE (B TPOCTPAHCTBEHHO-BPEMEHHBIX KOOPJMHATaX) OOOCHOBAHUE OXKHUIACMBIX
BOJHOOQJIAHCOBBIX W TUAPOTCOJMHAMHYECKAX HM3MEHEHWH TIOJ  BIMUSHHEM  PadOTHI
BO/103a00PHOT0 COOPYKEHUS.

5. OCHOBHBIC HAINPaBJICHUS BO3JCHCTBUS HA MPUPOITHYIO CpPeay MpU PadoTe MOA3EMHBIX
BOJ103a00pOB:

e 3meHeHune BOHOTO OanaHca MOBEPXHOCTHOM TUIPOCETH (BOJOTOKH, BOJIOEMBI, 00JIOTA)

e l3MmecHeHHWE TIyOMHBI 3ajJieTaHUs CBOOOJTHOW ITOBEPXHOCTH TPYHTOBBIX BOJIOHOCHBIX
TOPU30HTOB

e V3meHeHure HaMPsKEHHOTO COCTOSIHUSI 00OBOJHEHHBIX MACCUBOB TOPHBIX MOPO/T
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e lI3MeHeHuEe TUIPOreOTEPMHUECKOTO pexuma (MHTEHCUBHOCTh U  HAalpaBJIE€HHOCTb
TEIUJIOBBIX MOTOKOB) MAaCCUBOB MHOTOJIETHEMEP3IIBIX TIOPO/T

6. OCHOBHBIE HKOJIOTUYECKUE MOCIEACTBUS JUIUTEIbHON 3KCILTyaTalluu BOJ03a00POB MOTYT
3aKJI0YaThCS B CIEAYIOIIEM:

e VXy/lleHue yciaoBUIM oOWTaHUs U JAerpajanus BOJHOW M OKOJIOBOJHOM (iiopbl U (hayHbI
MOBEPXHOCTHOM TMAPOCETH

e YXyIlIeHUE YCIOBUM YBIIAXKHEHUS MPUNOBEPXHOCTHOM YaCTH pa3pesa ¢ Jerpajaluei noys,
PacTUTEIBHBIX COOOIECTB U JIAHAIA()THOTO KOMILJIEKCA B LIEJIOM

e VYXynaumieHWe HeCcylled CIOCOOHOCTH MAacCHBOB TOPHBIX IMOPOJ KAaK OCHOBAaHUS s
WH)XEHEPHBIX COOPY)KEHUH — C MPOCAJKaMU 3€MHOW IMOBEPXHOCTH, AKTUBHU3ALMEN OIMACHBIX
reoIMHAMUYECKUX npolieccoB (cyddosus, kapcTtooOpasoBaHue)

e li3MeHeHHEe TPOCTPAHCTBEHHOM KOHQUIypauuh MEP3IBIX U TalblX TONI[ C
COITYTCTBYIOIIMMHU OTIACHBIMU MEP3JIOTHBIMU SIBJICHUSIMH.

B nenom cnenyer emé pa3 moguepKHYTb, UTO HpoOJeMa I'e03KOJIOrMUECKUX MOCIeACTBUM
JUINTEIBHOTO W MHTEHCHBHOI'O JKCIUTyaTallMOHHOTO OTOOpa MOA3EMHBIX BOJI He obecrieueHa
X0Ts Obl MHUHMMAJIbHO DPAa3BUTBIM alIapaToM MPOTHOCTHYECKUX pemeHuil. Hanpasnenue
HMHXEHEPHOT0 TMPOTHO3a B COBPEMEHHON 3KOJIOTMM B LIEJIOM U B I'€OSKOJOTHMH B YacCTHOCTH
MIPaKTUYECKU HE pa3padaTbIiBaeTcsl. XapaKTepHbIA MPUMEP — HEONPENENEHHOCTh (HECMOTpPS Ha
JUINTENbHYIO JTUCKYCCHIO CIIELIMAJIMCTOB Pa3HOIro Mpoduis) HOPMATUBHBIX TpeOOBaHUM IO
OLICHKE JOMYCTUMOIO M3BATHS PEYHOTO CTOKA, YTO CYHIECTBEHHO OCJOXKHSAET palliOHaIbHOE

HCITIOJIb30BAaHHUC psa pa3sBCAaHHBIX KPYITHBIX ITPUPCUYHBIX MCCTOpO}K)leHI/Iﬁ INOA3€MHBIX BO.

OCBOEHHUE MECTOPOXJIEHHUN NMOJI3EMHBIX BOJ

[lepmon  oskcruryatanud  (OCBOEHHSI) MECTOPOXKICHUS B METOJUYECKOM  CMBICIIEC

paccMaTpuBaeTcsi Kak oOuepejHas CTaJus €ro pa3BeikH («IKCIUTyaTalluOHHAs pa3BElKay),

OCHOBHOH 1I€IbI0 KOTOPOM SIBJISIETCS KOHTPOJIb ONpPaBbIBAEMOCTH MPOTHO3HBIX pacuéToB. C
ATOM IENIbI0 Ha JCHCTBYIOIIEM BOJ03a00pe co3mactcsi cucteMa OBBEKTHOIO MOHUTOPHHTA,
JaHHBIE KOTOPOTO MEPEAAloTCsl MO TEPPUTOPHATBLHOM HPHUHAUIEKHOCTH B OOIIYIO CHUCTEMY
['ocynapcTBEHHOTO MOHUTOPUHIA COCTOSIHUS HEJIP.

OCHOBHOE COJIep)KaHHWE TUJPOTreOJOrMYeCKUX HaONIOJAEHUH Ha CTaJud  OCBOEHUS
MECTOPOXKJCHUS — MPOCTPAHCTBEHHO-BPEMEHHONW KOHTPOJb Pa3BUTHSL Oenpeccui HAIOPOB,

W3MEHEHUS Kauecmaa U3BJICKaeMON BOJIbI U COCTOSIHUSL HPUPOOHOU Cpeobl.
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[ToctrenenHoe HakoruieHWe WHGOpPMAlMM 33 MHOTOJIETHUH MEpHoj Ja€T BO3MOXKHOCTh
KOppeKmupo6xu TIEPBUYHBIX (Pa3BEJOYHBIX) MPOTHO30B, TO €CTh MO CYTH — nepeoyenku I3
MecTopokaeHusl. Takas HEOOXOAMMOCTh pPEaJbHO BO3HHUKAET IO TaKUM CYIIECTBEHHBIM
MIPUYHUHAM:

1) omacHOCTh «Hea000pa» peaibHOH NMPOM3BOAUTEIBHOCTH 10 CPAaBHEHHMIO C PACUETHOMN
3asIBJICHHON MOTPEOHOCTHIO (OTUETIIMBO BBIpayKEHHAs] TEHACHLUS K MEPETNOHMKEHUIO YPOBHEH,
KPUTHYECKOE YXYJIIEHWE KadecTBa BOJAbI). B Takux cuTyauusx HeoOXxoauma pa3paboTka
pPEeKOMEHAALNN 10 MepepacnpeeICHUI0 Harpy3KH MeXIy CKBaXKMHAMU WIIM U3MEHEHUIO CXEMBI
B0/103200pa, 3alIUTHBIM MEPONPUATHSAM 10 COXpAaHEHHIO KayecTBa U T.J.;

2) HOsBIICHUE AOMOJHUTEIbHON MOTPEOHOCTH B BOJIE: B 3TUX ClIydasX HE0OX0InuMa OleHKa
BO3MOYHOCTU YBEIMUYEHUSI IPOU3BOJUTEIILHOCTH YK€ JAEUCTBYIOUIMX CKBa)KHMH, pa3paboTKa
PEKOMEH/IalMK TI0 pacIIUPEHUI0 BO103a00pa Ha (DIAHTOBBIX Y4acTKaxX; BO3MOXKHO — pa3paboTka
MEpPOTIPUATHI 110 UCKYCCTBEHHOMY MOTIOJHEHHIO 3a11aCOB MOA3EMHBIX BOJI;

3) 3HauuTENbHOE H3MEHEHUE BOJ0XO3SHCTBEHHOH OOCTAHOBKM 32 IIPEIIIECTBYIOUIUI
MEepPUOJT SKCIUTyaTallud BOJ03a00pa: TUAPOTEXHUYECKOE CTPOUTENHCTBO, OPOIICHHE WU
MEIHOpaIKsl CEIbCKOXO3SIMCTBEHHBIX 3€MeNb, U3MEHEHHUE PAallOHHBIX CXEM BOJOIOJIb30BaHUS
(Hampumep, TUKBUAALMS CTapbIX BO103a00POB) U T.J1.

Hakonen, HEoO0X0JMMOCTh TEPEOLICHKH 3amacoB (OpPMalIbHO CYIIECTBYET B CBS3H C
HCTEUYEHHUEM Pacu€THOTO CpOKa IKCILTyaTallii Bo103a00pa.

[Tepeonienka (mepecu€r) I3 TpedyeT yrOUHEHUs! (PHIbTPALIMOHHONW CXEMBI MECTOPOKICHUSI.
[Ipu 3TOM B TOM MM MHOM OOBEME MOKET ObITh MpPEANPHUHSITA J0pPa3BeiKa MeCTOPOKICHUSs
(oObryHO Ha (PIIAHTOBBIX y4YaCTKax), OJHAKO, HauOoJiee MOOPOTHBIM M HAAEKHBIN MaTepHal
MOXKET OBITh TOJYYeH II0 JAaHHBIM JUIMTEIBHBIX HAOMIOACHHNA 3a TPEAIIECTBYIOMICH
JKCIUTyaTaluel Bojo3adopa. Beap sKcruryaTallmOHHBINM BOJOOTOOpP — 3TO, MO CYTH, MOIIHBII
OTBIT, TPUYEM TAKOM JUTUTEIHHOCTHU U WHTEHCUBHOCTH, KOTOPHIX B MPHUHIIMIIE HEBO3MOXKHO
nocTuyb Ipu pasBeake. OCoOEHHO Ba)XHO, YTO NPU TaKUX IPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax BO3MYIICHHS JOCTATOYHO OTYETIMBO TPOSIBISIOTCS 3aMEIJICHHBIE BO BPEMEHH
IIPOLIECChl, a TaKXK€ OIIYIIAeTCsl BIUSHUE YNAIEHHBIX TPaHULl U 30H MapaMeTpUUEecKoOu
HEOTHOPOJHOCTH.

C no3unuii ruaporeosiora Hy>)KHO NOMHMTb, YTO M SIUTHO3HBIA aHAIN3, U BCE PACUYETHI
[apaMeTpoB MPOU3BOJATCS C HCIOJIB30BAHUMEM BEJIWYMH HOHMKEHUH YpOBHEH, MO3TOMY

a0COTFOTHO HEOOXOJMMO, YTOOBI CHCTEMa MOHHTOPHMHTA ObLIa CO3/laHa W 00OpyJOBaHa JO
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Hayajia JKCIuIyaTaluu, yTOoOBl Ha HEW MOXKHO OBUI0O MaKCHMAaJIbHO J0JIr0  OTCJIECAUTH

eCTeCTBEHHBIH (HCHapyIICHHBIN) OH ypPOBHEH U PAaCXOI0B.

XKenarenpHo ocyliecTBIeHHE HAOMIONEHUN KaK 3a THAPOTEOJMHAMUYECKUMH 3JIEMEHTAMU
MOTOKA, TaK M 32 JOCTYIMHBIMU OalTaHCOBBIMH MexaHu3MaMu. OObIYHBIE OOBEKTH HAOIIOACHHI
(MOHUTOpPUHTA):

1) Bce »3kcniayaTanuoOHHbIE CKBaKMHbI — Ha HHUX JOJDKHBI  HAOMIOJAThCS
MPOU3BOJUTENBHOCTS M JUHAMUYECKHE  YPOBHM;  (DUKCHPYIOTCS ~ KPaTKOBPEMEHHBIE
TEXHOJIOTUYECKHE U aBapUiHbIE OCTAHOBKU U, €CTECTBEHHO, MJIUTENbHBIE OCTAHOBKHU JUJIsS
KalTMTaJIbHOTO PEMOHTA CKBAXMH MJIM HACOCHOTO 000pyaoBaHus. [leprouuecku Mpou3BOIUTCS
THAPOTCOXUMUYECKOE, OAaKTEPHOJIOTHYECKOE ONMPOOOBAHKE H T.]I.

2) Cuctema HaOII0AATEIBLHBIX CKBAKHH: UX KOJMYECTBO U CXEMa PACTIOJIOKEHHUS (B TUTaHE
U 10 paspe3y) AUKTYIOTCS THUIIOM MECTOPOKIEHHUS M MacmTaboM BoJs03a0opa; Ha HUX
HAOJIOIAl0TCSl TMHAMHUYECKUE YPOBHH, BBIOOPOYHO — (DM3MYECKHE CBOWCTBA M XHUMHUYECKHM
COCTaB BO/IBI.

YacToTa HabmoneHuit nuddepeHupyercs B 3aBUCUMOCTH OT C€30HA rojia M yIaIEHHOCTH OT
BoJi03a00pa. Hambosiee wacto HaOmomaroTcst Onvkadmime HaOMI0IaTeIbHBIE CKBAaXXHUHBI; HA
nepudepun BOPOHKU JOCTaTOYHA yacToTa 3-6 paz/mecsi. [InoTHOCTs HaOMIOA€HNH BO3pacTaeT B
«aKTHUBHBIE» CE30HBI ro/ia (pa3Hble B KIMMAaTHUYECKUX 30HaX).

Oco060 criemyeT MOMYEPKHYTh, YTO MOJDKHBI OBITH 00OPYIOBaHBI «(POHOBBICY» CKBAKHUHBI
(u/mnu npyrue oObEKTHI) 3a MpeenaMu JeNpPecCUOHHON BOPOHKH, IO KOTOPBIM OTCJIEKUBAETCS
BHEIIHUI (DOH 32 CUET €CTECTBEHHBIX U TEXHOTEHHBIX MPOIECCOB — MPH SMUTHO3HOM aHAIM3E
€ro Hy»KHO BBIYMTATh, YTOOBI IOJYYUTh COOCTBEHHO BIUSHHE BOJOOTOODA.

3) EcrecTBeHHBbIe BOJONPOSIBJIEHHS: Jydlle BCETO — COCPEIOTOYCHHBIC POTHUKH,
JNPEHUPYIOUIUE OCHOBHOW  (DKCIUTyaTUPYEMbIM) WM CMEXKHbIE TOPU30HTHL. PonHukM
KalTUPYIOTCS KalMTAIBHBIMU JIOTKAMH; JEOUT MX H3MepSeTCs THAPOMETPUYECKHM CIOCOO0M
WJIA BOJIOCITUBHBIMHU paMKaMH.

4) I'magpomeTpHYecKHe MOCTHI: OPraHM3YIOTCSI Ha ITOBEPXHOCTHBIX BOJOTOKAaX B 30HE
BIIMSTHHSI BOZI03a00pa — JKEJNATEIbHO Ha «BXOJIE» U «BBIXOJIE» PEKH M3 TUIOMIAAN JETIPECCUOHHOM
BOPOHKH ILTIOC CTBOP HANpOTHB WMJIM HECKOJIbKO HIKE BOJ03abopa. [Ipw Hanumuumu NmpUTOKOB
CIIEAyeT WMETh BCIIOMOTATEIbHBIE CTBOPHI Ha WX YCTBAX, YTOOBI MOXXHO OBLIO 3aMKHYTh
PYyCIOBOM OajlaHC OCHOBHOW peku. YacToTa HaOIOIEHUHN ONpeAeIaeTCs, UCXOs U3 THUITHYIHOTO

THAPOJIOTHUCCKOro peKNMa MECTHBIX PECK.
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Cnenyer oco00 mom4epkHyTh, 4TO JhdEeKTUBHAS U HAASKHAS HMHTEPIIPETAIUS
YHHUKAQJIbHBIX JIaHHBIX OIBITa SKCIUTyaTallud BOJI03a00PHOTO COOPYKEHUS BO3MOXKHA
TOJIBKO TpPU PALMOHAIBHON OpraHuM3allid U OTBETCTBEHHOM BEICHHHM OOBEKTHOIO
MOHUTOPMHIa Ha BCEM TepuojJe OCBOEHUs MecTopoxkiaeHus. K coxanenuto,
paccMOTpeHHasi cxema HaOIoIeHuN KpailHe pelnko coOnrofaercs Ha peasbHbBIX
JIEHCTBYIOIIMX BOJ/03a00pax, 4YTO LEIMKOM JIE)KUT Ha COBECTH HCIIOJHUTENEH OT
IKCIUTYaTUPYIONIUX OpraHW3aiuii. B oTimume OT BceX JPYruxX OIBITHBIX JIaHHBIX,
PEXKUMHYI0 MH(POPMALIMI0O HEBO3MOXKHO BOCCTAHOBUTH M TeM 0o0Jjiee MOJYyYUTh 3aHOBO —
BpeMmsi, yBBl, HeoOpaTtumo. HemoHumaHue 5TOH MNPOCTON HCTHHBI U dBJIEMEHTapHas
HEZ0OPOCOBECTHOCTh YacTO MPHUBOJAT MPAKTUYECKH K MOJHOM MOTEpe KauecTBa JaHHBIX
MOHUTOPHMHTa ¥  HEBO3MOKHOCTHU  BBINOJHEHHS  CKOJBKO-HHOYIb  JOCTOBEPHOIO
SMUTHO3ZHOTO aHAJIM3a ONbITA IKCIUTyaTalluy JUisi OOJIBIIMHCTBA BOJ103a00POB.

Jia nmepeonieHKH D3 MPUBIEKAIOTCS, KPOME TOr0, MHOTOJIETHHE JaHHbIE CTallMOHAPHBIX
HAOJIIOJICHUH, BBITIOJIHIEMbIX CIICIUATU3UPOBAHHBIMU (elepalIbHBIMU, TEPPUTOPUATBHBIMU U
BEJIOMCTBEHHBIMH CITY>KOAMU:

— METEOpOJIOTUYECKUE JaHHBIE MO ONM3JIEkKAIIMM METEOCTaHLUAM U MocTaM (IEepUOJIbI
BBINIAJICHUSI, UHTEHCUBHOCTb, (Pa30BO€ pacmpesiefieHue OCa/IkOB, MCHApsIieMOCTh, BIAXKHOCTb U
TeMreparypa Bo3ayxa H T.11.);

— TUAPOJIOTUYECKUE JTAHHBIE TI0 OMMDKAUIINM peKaM-aHaJloTaM;

— MEPHUO/IbI, HOPMBI H TUIOIIAN CETbCKOXO03IMCTBEHHOTO OPOIIICHHS;

— MEePUOJbl U PEKUM PETYTUPOBAHUS YPOBHEU BOIOXPAHUIIUII;

— JAHHBIE TI0 PSKUMY IKCIUTyaTaIlluy OJIMKAMIIMX BOJ03a00POB MOI36MHBIX BOJ H T.]I.

Ocobast ¢opma 0000mIEHUS JaHHBIX MOHHUTOPWHTA SKCINTyaTAIlMOHHOTO BOJ0OTOOpa —
CO3JJaHHE PEerMOHAJILHBIX MOCTOSTHHO-AeHCTBYIOIMX MoJeseil. OHU MOJE3HB! ISl pallOHOB
MAacCHUpPOBAHHOTO BOJOOTOOpa WM JUISi CaMBIX KPYMHBIX MECTOPOXKICHUHN, HMMEIOIIUX
3HAYUTENbHBIE 007acTH (OPMHUPOBAHUS NeOUTA M, CICAOBATEIHHO, THAPOTCOAMHAMUYIECCKOTO
BIUSHUS. JTO PpPETrHOHAIBHBIE MOJEIH (B OCHOBE CBOCM THIPOre€OAMHAMHYECKHUE),
nH(popmaloHHas 6a3a KOTOPBIX OOHOBIISAETCS MPAKTUUYECKH B PEKUME PEAIbHOTO BPEMEHH (B
9TOM CMBICIIE CJIEIYeT TOHUMaTh TEPMUH «IIOCTOSIHHO-ACHCTBYOIMHKE»). OHU JOJIKHBI
VYUTHIBATE:

— KIIMMaTH4ecKue, JaHamadTHIe, Te0JOTHIECKHUE, THIPOTECOIIOTHICCKUE, THAPOIOTHICCKIE
YCJIOBUSI KOHTPOJIUPYEMOU TEPPUTOPHH,

— BOJIOXO3SMCTBEHHBIM PEXHUM (THIPOTEXHUUYECKHE COOPYKEHHS, BOJI03a00pbI, JIPECHAKH,
cOpOCHI, TIOTEPH, aBAPUIHBIC CUTYAIlHH U T.1.).

OCHOBHOE IPEUMYIIECTBO 3TUX JOCTATOYHO CJIOXKHBIX B CO3JAaHUM UM MOJJIECP)KAHUU CUCTEM

COCTOMT B BO3MOJKHOCTH OIIEPAaTUBHON MPOTHO3HOM OLEHKHM JH000H BO3HUKIIEH WK
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MPOEKTUPYEMOM CUTYyallMd — C TOYKH 3PEHHsl OOIIEero BOJHOTO OajaHca M BO3JCHCTBUS HaA
MOA3EMHbBIE BOJIBI.

Jlist MockoBCKOTO pernoHa (TMpUMEpHO B rpaHUIlaXx MOCKOBCKOW 00JIacTH) Takas MOICIb
paspabaTeiBaiachk (emié B aHajmoroBoM Buje) ¢ 70-x romos: BHauane B MI'Y (JI.K.I'oxGepr,
N.C.ITamkoBckuii, A.A.Pomans), BnocineAcTBUH (YK€ B UMCICHHOM BUJE) — B TOJIpa3AeICHUSIX
T'EOJIOTHYECKOM CITYKOBI IEHTpaidbHbIX paiioHoB P® m B HaydHO-mpOM3BOJICTBEHHOM IIEHTPE

«I"eouenTp-MockBay.




