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BBenenue

Jns peleHus NPUPOJOOXPAHHBIX 3ajad M O0OCHOBAHHWS BOJOOXPAHHBIX
3AIIUTHBIX MEP, U3YUECHUs PECYPCOB HPECHBIX MOA3EMHBIX BOJ, OLCHKM MaciuTaboB
3arpA3HEHUS [OA3EMHEIX BOI, PACCMOTPEHHS BOTPOCOB OXPAHHI MO3EMHBIX BOJ HA
Kommccnn Ipesnnnyma Coseta Munuctpos CCCP no oxpaHe OKpyskaromei cpesl
K palMOHAJILHOMY WCIONB30BAaHUIO MpHUPOAHBIX pecypcoB (KOC), a Takxke ami
€KETOJHOTO BBIMyCKa OIOJIETEHA O COCTOSHUM KadecTBa HON3EMHBIX BOA Ha
tepputopunn CCCP neo6xoauMbl HanOoJEe MOMHBIC U CHCTEMATHYCCKUE CBEICHUS
00 ypoBHE X 3arps3HeHHs. [HS 3TOTO HEOOXOJAWMO BBHISIBIICHHC W W3YUCHHUC
OCHOBHBIX ~ OQUAaroB  3arpsA3HEHHMSA TOJ3EMHBIX BOJ, CO3J[aHAE Ha  HHX
CHEIUATM3UPOBAHHON  HAOMIOAATENTbHOM  CeTM  CKBXMH M MPOBEJCHHUE
cucTeMaTHYecKuX Habmopenuif. M3ydeHne 09aroB 3arps3HCHHS TMOA3EMHBIX BOJ
CTAaHOBMTCS  OJHMM M3 B@KHBEIX M  CAMOCTOATENHHBIX  HAIPABIICHUIA
THIPOTEOJIOTHIECKIX HUCCIenoBanmii B cucteme Munucrepersa reonorun CCCP u
BXOSILLMX B COCTAB paboT Mo OXpaHe MOA3EMHBIX BOI.

MunncrepctBo  reomoruu CCCP Bkmoumsnio B mmaH — paboT
IPOU3BOJCTBEHHBIX T€OJOTHMYECKUX OpraHu3aluii M3y4yeHHE OCHOBHBIX 04YaroB
3arpsA3HEHMs. NOA3EMHBIX BOJ C 3aBEpIicHHEM 3THX paboT B 1969-1990 rr. m
MOCIIeNYOIEH nepenade» nx pe3ynbraros B0 BCEI'MHI'EO ans cucremaruzanuu u
0000meHns. MeTOAMYecKoe PYKOBOACTBO STHMH pabOTaMH  OCYINECTBIISCT,
BCETUHI EO.

PaloTsl IO W3y4EHHE OCHOBHBIX O4YaroB 3arps3HEHUS MOA3EMHBIX BOJ
JOJDKHBI BKJIIOYATE:

—  XapaKTePUCTUKYy OCHOBHBIX MCTOYHMKOB 3arps3HEHHA B MNpeAenax
Teppuropun aestensHoctu [1I'0;

— TIpUBEACHHWE Ha OTACNBHBIX OOBEKTAX, MPUYPOUCHHBIX K Hambosee
KPYIHBIM HCTOYHMKAM 3arps3HEHUs, MOJEBBIX pabor ¢ OypeHueM U onmpoOOBaHHEM
CKBaKVH;

—  CO3JaHME W Pa3sBUTHE HAOMIOATENBHON CETH CKBAXWH HA U3BECTHBIX H
BHOBb Pa3BEJAHHBIX OCHOBHBIX Odarax 3arps3HEHUs MOA3EMHBIX BOJ Ha Hambolee
KPYIHBIX M TPA3CEMKMX NPOMBILUIEHHEIX U CENTbCKOXO3AMCTBEHHBIX OOBEKTaX, a
TAKKE @0 HEOOXOAMMOCTH HA KpPYIHBIX LEHTPAM30BaHHBIX BOA03a00pPHBIX
COOPYKEHMSX, IJI€ UMEETCS ONACHOCTh 3aTPA3HCHUS MOA3EMHBIX BOJT;

—  00o0uieHue (DOHIOBBIX MAaTEPHANIOB TIO 3ArPS3HEHHIO TOM3EMHBIX BOJI,
KaueCTBY BOJBl HA BOJO3a00PHBIX COOPYXEHHMSX M CKBAOXUHAX OIOPHOIMA
Ha0JIOAaTEILHOM CETH;

— 0000IIeHWE MaTepHaioB O 3arpsA3HCHMM TOA3EMHEIX BOJA  TO
pe3yibTaTaM PaHEE BHIMONHEHHBIX U BEAYLIMXCS B HACTOALIEE BPEMS Pa3BEJOYHBIX
paboT pa3HOro Ha3HAYCHUSL.

Bypenue ckBa)kMH MpEAyCMaTPUBAETCS TOIHKO HA TEPBHIM OT TIOBEPXHOCTH
BOJIOHOCHBIH TOPU30HT, T.€. TOPU3OHT IPYHTOBBIX BO/I.

Ilo BbIABNECHHBIM OONACTAM 3arps3HCHHS TMOJ3CMHBIX BOJA MPOW3BOIMTCS
OLCHKa MacmTaboB 3arps3HeHud. IIpooammoe B III'O m3ydeHHWe 3arps3HEHUS
HO/3EMHBIX BOJ OTHOCHTICS, IJIABHBIM 00pa3oM, K MPECHBIM MOA3EMHBIM BOJaM,
ACTIONB3YEMBIM JUTS TATHEBBIX TIEJIei.

PemieHne 3TUX BOIPOCOB € IENBIO BHISABICHHS M HW3YYEHHS OYaros



3arpsi3HEHUA TOA3EMHBIX BOJ PaccCMarpuBacTCs B HACTOAIIUX METOAMYECKHX
pexkoMeHamyax. OHH NpeJHAa3HA4YeHBl I MPOM3BOACTBEHHBIX T'EeOJIOTHYECKHX
opraam3aumii cucremsl Munareo CCCP, rme 31U paGoThl JOJDKHBI MPOBOJUTHCA.
BMecTte ¢ TeM 3TH peKOMEHAAIMU HOCAT OOIIMI XapakTep B OTHOIICHUH padoT 1O
BBISIBJICHHIO U OIICHKE 3arPsI3HCHUA TOA3EMHBIX BOL.

Metoauyeckue peKOMEHIAMHT MOATOTOBICHBI 1-pOM TeoJ.-MUH. Hayk B.M.
l'onbpbeprom, 5-piid pasaen HanucaH kaHi. xuM. Hayk C.I'. MenbkaHoBUUKOH, 6-i
paszen - kaua. reoL.-MUH. Hayk B.M.JIyKbsSHUMKOBBIM.

1. OBLIME IMOJIOXKXEHMS ITO OXPAHE ITOA3EMHBIX BOJI OT
3ATPASHEHUSA

1.1. IlonsTHE 3arpsI3HEHHS TIO3EMHBIX BOJT

Ilox 3arpsA3sHeHMEM NOA3EMHBIX BOJA TOHMMAETCS TAaKO€ WM3MEHEHHE WX
CBOMCTB (XMMUYECKHX, HPU3MIECKUX W OMONOTMYECKHX) TI0 CPABHEHHUIO C (POHOBBIM
COCTOSIHUEM, KOTOPOE ACIAIOT 3Ty BOAY MOJTHOCTHIO WM YaCTUYHO HEMPUTOJHON U1
WCTIONIb30BaHMSA TIO XO351ICTBEHHOMY Ha3HAYCHUIO.

KomiuecTBEHHBIMI KPUTECPUSAMH, OTHOCUTEIBHO KOTOPBIX XapakTepU3yeTcs
U3MCHCHUEC KaA4YC€CTBa BOAbI, SABJIAIOTCA MMOKA3aTCIIM €€ (I)OHOBOFO KaueCTBa "
MOKA3aTelle KA4€CTBA X034iCTBEHHOTO MCMOIb30BAHMUS.

@oH mnoapaszaensieTcss Ha €CTECTBEHHbIA M TeXHOreHHbld. K mepBomy
OTHOCHUTCS Ka4eCTBO MOA3EMHBIX BOJ, MPAKTHYECKA HE  MOABEPKECHHOEC
TEXHOI'CHHOMY BO3JCHCTBHIO, KO BTOPOMY - KAYE€CTBO MOA3EMHBIX BOJ B YCIOBHAX
TEXHOTEHHOT'O BO3AEHCTBYS, HO MpPH STOH MEHSIOMIEECS MEIICHHO M B HEOOJIBIIOE
Mpelenax U HE MPEBBILIAIOIIECE JOMYCTUMBIX HOPM.

B 3aBucuMocTH OT TOrO, Kakoif (OH (€CTECTBEHHBIM WM TEXHOTCHHBINH)
U3BECTEH HA MCCICAYEMOM TEPPUTOPHUM, OH MCIOJB3YETCA AJI1 OTCUETA U3MECHEHUS
Ka4yeCTBA BOABI B OCHOBHBIX OUarax 3arpsA3HCHUSL.

®oHOBOE KayecTBO MOA3EMHEIX BOJ XapaKTEpU3yeTCs MOKa3aTensaMu (Cyxoi
OCTaTOK, O0IIas JKECTKOCTh, KOHLIEHTPAIUA OTHACIHHBIX BEHIECTB M Jp.), KOTOPHIE
CBOMCTBEHHBI 3THM BOJAaM [0 Hadala WHTCHCHMBHOTO TEXHOTEHHOTO BO3ICHCTBHA.
HanpuMep, Kka4ecTBO NOA3EMHBIX BOA [0 CTPOMTENLCTBA M SKCIUTyaTalluu
MPOMBILUICHHOTO WM arpoNpPOMBIIUICHHOTO OOBEKTa MM KayeCTBO BOAH Ha
BO/103a00PHOM COOPYKEHHWH 0 Hayajia MOATATUBAHHUS K HEMY HEKOHAWIMOHHBIX
BOJ.

TTokazarenu kadyecTBa (JOMYyCTUMBIC HOPHBI), OMPEICISIOMIUE BO3MOXKHOCTD
XO034HCTBEHHOTO HCIIOB30BaHMS MOA3EMHBIX BOJ MO TOHY WIM MHOMY HAa3HAYEHMUIO,
XapaKkTEepU3yIOTCS  CHEUUAIbHBIMA  TpeOoBaHusIMU. KadecTBO MUTBEBBIX BOA
ompenenserca Tpeboanmsmu ['OCT 2874-82. "Boma mutheBasg". JloMyCTUMBIE
HOPMBI Ui THTBEBBIX BOJA BKIIOYAOT MPEACIbHO JOMYCTHMBIC KOHLICHTPALUU
(ITJK) oOTHempHBIX XHMHYECKMX BEIIECTB B TOO3EMHBIX BOJAX, IPECACIBHO
JNOMYCTHMBIE 3HQUEHHWsS MHMKPOOMOJIOTHUECKUX TIOKaszaTene (KOMHU-THTpP, KOJIH-
WHJIEKC), TPEAETIbHO JOMYyCTUMBIE 3HAUEHNS OPTaHOJIETITHICCKIX TIOKa3aTeNei.

O0o3HaunM Tmokazaresii (OHOBOrO W MPECIILHO JOMYyCTAMOTO KadecTBa
cooTBeTcTBEHHO 4epe3 Cy u C,,. Tae 06sraHo Cy, < C,.

Briaensercs aBe cTeneHu 3arps3HeHus /3/:



I — nonpenensHas, KOHNEHTPALMA C 3arpsA3HAIOIETO BemecTa Oombine Cy,
HO MeHbIe C, T.€.
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I1 - 3anpeaenbHas KOHUEHTPALMSA 3arpsa3HA0IIero Bemectsa oonbuie Cy, T.€.
C>CommuC>1.

IlepBas creneHb COOTBETCTBYET HAYANBHOM CTaauu 3arpA3HeHus. Bo Bropoit
CTETIEH! BBIAEIAIOTCA CIEAYIOMINE TPafalyy (OACTENEHH):

Ila. I <C < 10;1I6. 10 < C <100; IIs. C > 100.

I'pagaums IIB xapakTepU3yET IKCTPEMAIBHOE 3arPsI3HEHNE.

IIpu wm3yueHuu 3arpA3HEHUA MOA3EMHBIX BOJ BBIAEHAETCA, B OCHOBHOM,
BTOpast CTeNeHb ¢ ykasaHueM rpajzauuid Ila, 116 u IIB. D10 OTHOCUTCS K ydacTKam
IPOMBIIUICHHBIX U APYTUX OOBEKTOB, SB/LIOIIMXCS MCTOYHUKAMH 3arps3HEHUs, a
Tara”He K BEIACTICHHIO 00J1acTeli 3arpsA3HeH1s 0 CKBAXKMHAM PETHOHAIBHOM OMOPHO#
HaOmonarenmbHO! ceTH. Ha ydacTkax BOA03a0OpHBIX COOPY>KEHUH BBIACIAIOTCS
crenenu | u Ila.

1.2. TToka3aTe/u 3arpsi3HEHUS MO3EMHBIX BOJI

VYacTKkW 3arps3HEHUsT TOA3EMHEIX BOJX BBIACIAIOTCA MO o0mmMM U
CIeTMaIbHBIM TIOKA3aTeiiM KadecTBa BOABL. K OOIIMM MOKAa3aTeNsiM OTHOCATCS:
muHepammzamua (M), obmas xectkocth (JK), okucnsgemocts nepmanranatsas (0),
Temnepatypa ( t ), Benmunna pH, conepxanne xnopuos (Cl), cymbgatos ( SO ),
uutparos (NO'3 ), dropa (F), xeresa (Fe), Maprarma (Mn ), Meau (Cu®"), muHKa (Zn
%), ceuHra (Pb*Y), comepxanue HedTenpoaykTos ( H/m ).

CrernuanpHble TIOKA3aTeNd BKIIOYAaeT HAOOp OINpeAeNieHuid, BHIMOTHAEMBIX
NpU TIOJTHOM XHMMYECKOM aHAIM3€; COACPKAHUE XJIOPOPTaHHMYECKUX MECTUIMIOB,
oen3(a)ymipena, CIIAB, deroma, crenudideckne BEECTBA, XapaKTEpPHBIE VLA
KOHKPETHBIX OOBEKTOB.

IMpu xapakTepUCTHKE KAYeCTBA BOABI 00A3aTENCH YU€T OPraHONENTHYECKUX U
MHUKPOOHOJIOTHUECKUX TTOKA3aTENEH.

Omnpenenenne oOIMMX MOKa3aTeyieif MPOM3BOIMUTCSA COTJIACHO HOPMATHUBHBIM
JoKyMeHTaM: cyxoif octatok - 'OCT 18164-72, o6mas xectkocts - TOCT 4151-72,
xsopunsl - TOCT 4245-72, cynbdatsl - TOCT 4389-72, nutpatsl - TOCT 18826-73,
¢drop - TOCT 4386-81, xene3o - TOCT 4011-72, uunk u csunen - FOCT 18293-72,
menp - [OCT 4388-72, mapranen - 'OCT 4974-72.

MertoarKa ONpEAENeHHs OKHCIEIEMOCTH TMEPMAHTaHATHOW W COJepXaHus
HedrenpoaykToB M3NOkeHa B pabotax /11,12,17/, senmuunsl pH B pabore /IV/,
TeMIIepaTypHl - B pabore /14/.

XapakTepuCTHKa O04YaroB 3arps3HEHWs TOM3EMHBIX BOJ HaeTCsd, MpPEXIe
BCEro, Mo OOIIMM MOKa3aTeaM; MONOJHUTEILHON SIBIAETCA XapaKTepHCTHKA IO



CIIECLHAILHBIM [TOKA3ATENIX.
1.3. Tumsl 3arpsi3HEeHNs 0A3EMHBIX BOJ

OCHOBHBIMH THIIAMH 3arpsA3HEHUS MOI3EMHBIX BOJ SIBISETCS XMUMHYECKOE U
TemoBoe. Oco0EHHO pacmpOCTPaHEHO XHMHYecKoe. Hepenko XuMmudeckoe u
TEIJIOBOE 3arPA3HEHUS POSABIIOTCA COBMECTHO.

I'maBHBIMH TIpU3HAKAMHU XMMHYECKOTO 3arpsi3HEHHS SIBIIAETCS MOBBIIICHHEIE
3HAQUYCHUS MOKa3aTeliell kadecTBa BOOEI II0 cpaBueumo C CbOHOBbIMI/I; IIOSIBJIICHUE S
BOJAX HECBOMCTBEHHBIX MM B TPHUPOTHBIX YCIOBHUSIX BEIIECTB AHTPONOTEHHOTO
MIPOUCXOKACHNUA. XUMHUYECKOE 3arpsA3HEHUE MOKET COIPOBOXKIATHCH M3MEHEHHEM
TEMIIEPaTyphl, MOSBICHHEM OKDPAcKW W 3amaxa BOAbl, 00pPa30BaHUEM TEXHOTEHHOM
ra3oBOH COCTaBIIAIOIIEH.

XMMUYECKOE 3arpS3HECHUHN TIOPA3IEIACTCs Ha CIeNYIOIINE OCHOBHBIE BHUJIBI
(xapakTepusyeMble TOKA3aTeNeM KauecTBa BOALL MAM COIACPKAHMEM B HEW
IpeoONafaolero 3arpsa3HsAIONIET0 KOMIIOHEHTA): N0 MUHEpaU3aluy, oOmei
KECTKOCTH, XJIOPWUAHOE, HHUTPATHOE, CyJb(aTHOe, (PTOPHOE, TIKEIOMETAIUILHOE
(Menbio, LMHKOM, CBUHLIOM), YITIEBOAOPOIHOE, AAOXMMUKATHOE (MNIaBHBIM 00pa3oMm,
XJIOpOpraHnyeckoe), oOfIee OpraHuueckoe (XapaKTepu3yeMoe OKHCISIEMOCTh
TIEPMaHTaHaTHOI).

['maBHBEIM MPHU3HAKOM TCTIJIOBOTO 3arpA3HCHUA ABJISCTCA TMOBBIIICHHAA TI0
CpaBHEHMIO ¢ (JOHOBOI TEMITEPATypa BOJIBL.

Hepequcneﬂﬂme BUJAbl XUMHUYCCKOIO 3arpsA3HCHUA H TCILUIOBOC 3arpA3HCHUC
JOJKHBL OBITh OTPAKEHBI NIPU U3YUYECHUM OCHOBHBIX OYAroB 3arpA3HEHMS MOA3EMHBIX
BOJI.

1.4. OxoHTypHBaHHE 00,1ACTH 3arpsI3HEHUS

OO0nacTh 3arpa3HEHNS OKOHTYPHUBAETCS TIO JIMHWM MHUHEpanu3auud 1 r/n uinn
MO JMHUM TPEeNeNbHBIX 3HAUSHWM Apyrux OO0OOIIEHHBIX MoKa3areneit (oOmeit
KECTKOCTH, OKHCILIEMOCTH I€pMaHTaHaTHOH), wim no yuuud [IJK mia HamGonee
XApaKTEPHOTO 3arpsI3HsIOIIEr0 KOMIIOHEHTA, WK 1o JuHun [1/IK rpynmsr 0OCHOBHBIX
3arPA3HAOIMAX KOMIIOHEHTOB. B mocienHeM cioydae (HampuMmep, Iad Tpex
3aTPSA3HSIOMIMX BEILIECTB) KOHTYp 00JacTH 3arpsa3HEHUs JOJDKEH MPOXOAUTh 4Yepe3
TOYKH, B KOTOPBIX COOIIONAETCS YCIOBUE

G. G G
— =42 =]
Qn +C”n +C3n ’ (1)

rae Cy, C; u C; — (haxTUdecKue COAEPKAHUA TPEX BELICICHHBIX 3aTrPA3HAFOMNX
BEIIECTB B MOA3EMHBIX BOJAAX;

Cius Cop 1 C5 — mpenenbHO onycTuMblie KoHIeHTpamu ([TJK) atux
BEILECTB.
Touku, B KOTOPEIX CyMMa OTHOCUTEJIbHBIX KOHIIeHTparmit (C/C,;) 3arps3HSIOIIX
BeILEeCTB OoMbIIe 1, TIOMAatoT B 00JIACTh 3arpA3HEHH.

3naugenue IIJIK mia ykasanHblX nokasaTenei 3arpssnenus cormacHo I'OCT



2874-82 «Boma muTbeBas» COCTaBJAIOT: Cyxoii ocrarok 1000 wmr/n, ob6was
HKECTKOCTb 7 MOMB/M, xyopuasl 350 mr/n, cynedarer 500 mr/n, HUTpaTe 45 Mr/n
(umu 10 Mr/n B mepecuere Ha azor), ¢rop 0,7-1,5 mMr/n (B 3aBUCHUMOCTH OT
KJIMMaTHIEeCKOro paiioHa), Meab 1 mr/i, umHk S mr/n, ceuden 0,03 mr/m, skene3o
mr/n, mapradey 0,1 mr/n. TlpepenbHas BeMMYMHA OKMCISIEMOCTH NEpMaHTaHATHOMH
cormacio ['OCT 2761-84 «MCTOYHMKM IIEHTPAIM30BAHHOTO XO3SHCTBEHHO-
MUTBEBOTO BOAOCHAOKEHHS» cocTaBisieT 2 Mr O/ Aj1s MCTOYHMKA MEPBOTO KJlacca
kadecTBa ¥ 5 Mr 0/11 111 ICTOYHHMKA BTOPOTO KJIacca KauyecTBa.

Hampumep, o6nacte 3arps3HEHHMss OKOHTYPMBAE€TCA 0O  BEIMHYHHE
MUHEpaM3aluy, CYLIECTBEHHO MpeBblmaiomeii (oHoByo. B 3arpssHeHHo# Boae
COACPXKATCA B 3HAUUTCIIBHBIX KOJIMYECTBAX IO CPABHEHUIO C ()OKOM XJIOPHIBI,
HUTPAThl, TKENbl» METAbl (MEAb, LMHK, CBUHel). B 3rom cnyuae obnacte
3arps3HEHUS  XapaKTEpU3yeTcsl BEMYMHON MWHEpanu3aluMu (CYXHM OCTaTKOM),
KOHICHTPAIMSAMU XJIOPHUJOB, HUTPATOB, TSDKEIBIX MeTauIoB. Jlpyroil mnpumep.
OO0nacTh 3arpsA3HEHHUs OKOHTYPUBAETCS MO BEIMYMHE OOLIEH )KECTKOCTH, B BOAE B
MOBBIMIEHHBIX KOJMMYECTBAX cojepskarcsd ¢rop M HedTenpoayKThl. B 3ToM ciyuae
o0acTe  3arpsA3HCHHS  XApaKTCPU3YETCS  BEIMYMHOM  OOMmEH  )KeCTKOCTH,
KOHLEHTpauusamMu ¢ropa u HehTenpPOLYKTOB.

2. XAPAKTEPUCTUKA HCTOYHUKOB 3ATI'PA3HEHUA
IMMOA3EMHbBIX BO/JI

3arpsA3HAOLIME BELIECTBA MOCTYHAIOT B IOA3EMHbIE BOJbI U3 Pa3UUHBIX
XO3MCTBEHHBIX OOBEKTOB, & TAKKE M3 TPUPOIHEIX CPEN.

McTOUHUKM 3arps3HsIOIIMX BEIIECTB FOXKHO PA3ACHUTh HA JABE TIPYMIBL -
aHTPOTIOTEHHBIE (WIH TEXHOTCHHBIE) W NPUPOAHBIE. K AHTPOIOTEHHBIM OTHOCSATCS
MPOMBIIIUVIEHHBIE W arpoNpOMBIIUIEHHBIE  NPENNpHUATHA  (3aBOABI, TOPHO-
oborarutenbHele, (abpuku, HEPTENPOMBICTbI, KMBOTHOBOIYECKME KOMILICKCHI,
nTuieGabpuky U JIp.); TOBEPXHOCTHHIE MPUEMHHKH XKUIKUX U TBEPABIX OTXOJOB;
aBTO3ANPABOYHBIE M MOCYHBIE CTAaHIWMW; CKJIAIbl TOPSYETO, SIAOXMMHUKATOB U
XUMHUYECKUX MPOAYKTOB; PA3IMYHOIO PO/Ia MOTUIBHUKHY; ABTOTPAHCIIOPT U Ap.

Cpeny  TIPUPOMHBIX HWCTOYHHMKOB 3arps3HEHHS MOTYT OBITh BBIJCTICHBI
€CTECTBEHHO HEKOHIWLMOHHBIE W AHTPONOTEHHO HEKOHAWIMOHHbIE, K mepBbIM
OTHOCATCA TMPUPOJAHBIE TOA3EMHBIC W  TOBEPXHOCTHBIE BOJHBIE  OOBEKTHI
(BOMOHOCHBIE TOPU3OHTHI, MOps, COJICHBIE O3€pa W PEKH), COJepIKalye
€CTECTBEHHbIC HEKOHIULIMOHHBIE BOJIbl, KO BTOPBIM - IIPUPOIHBIE cpefbl (aTMocdepa,
MIOBEPXHOCTHBIE W  TMOJA3EMHBIE BOMBI, TOYBBI), 3arpPA3HEHHBIE BCIECICTBHUE
XO3AHCTBCHHOM JICATCIIHHOCTH.

OCHOBHYIO POJIb B 3arpsA3HCHUM MOI3EMHBIX BOJ WMIPAIOT aHTPOMOTEHHBIE
WCTOYHMKA W B TIEPBYI0 OYEPEAb 3EMISHBIE TPUEMHHUKHA IPOMBILIICHHBIX,
KOMMYHAQJIBHBIX U CEIIbCKOXO3SICTBEHHBIX OTXO0B.

IIpueMHMKH OTXOJOB SBIISIOTCS OPUYKMHOM HamOojee WHTEHCUBHOTO
3arps3HeHMA. K HMM  OTHOcATCS OacceliHbl MPOMBILUIEHHBIX CTOYHBIX BOJ
(HAKONUTENM, OTCTOWHUKH, MCTIAPUTEIIHN), TNIAMOHAKOTIUTENN U XBOCTO-XPAHMITHIIA,
XpaHWJIMIA TBEPAbIX OTXOJOB (COJEOTBAbl, 30/00TBajbl, MYCOPOCBAJKM), LI
OpOLICHHS CTOYHBIMU BOJAMH, TIOJI (PHITBTPALUH.

ITo Teppuropum  ACATENBHOCTH  IPOU3BOACTBEHHOH  IE€OJIOTMYECKOH



OpraHH3allu{  COCTaBJACTCS OIMCAHME OCHOBHBIX TEXHOTEHHBIX  OOBEKTOB,
SBJISIOLINXCS FUTA MOTYIINX OBITh HCTOYHHKOM 3arps3HEHUS MOM3EMHEIX BOA. K rum
OTHOCSATCS MPOMBINUICHHBIE ¥ arpONpPOMBINUICHHBIE TIPEANPUATHSA, KOTOpbIC
BBIPA0ATHIBAIOT OOJbLINE KOJMYECTBA OTXOMOB, BBHIOPACHIBACMBIX B OKPYKAIOIIYIO
cpely, M 3eMJISHBIE TPHEMHHKH OTXOJIOB.

IMpreMHEKH OTXOROB MOTYT OBITh IIPOM3BOJCTBECHHBIMU U KOMMYHAIIBHBIMMU.
TlepBeie HaxomaTcs Ha OajlaHce NPEANPUATHS W TPEAHA3HAYCHBl /IS TpUeMa
OTXOJ0B [JAHHOro mnpeanpusatvsi. Ho Hepeako NPHEMHUK OTXOJOB Kakoro-inu6o
NMPEeANpUATAA  IpuHUMAeT orxoael Jlpyrux npemnpuaruii. KoMMmyHanbHbIE
NPUEMHUKH OTXOAOB (MYCOPOCBAIKHM, TPUEMHHUKH OTXOJOB TOPOJACKUX OUHCTHBIX
COOPYKEHUH U Jp.) HAX0AATCs Ha OajgaHce KOMMYHAIIBHOTO X034CTBAa HACEICHHOTO
MyHKTa (TOPOaa).

OcCHOBOH i MNONY4YEeHHS  CBEOEHUH MO  NPOMBIIUICHHBIM U
arpoONpOMBIIUICHHBIM  (CEIbCKOXO3AHCTBEHHBIM) — NPEAUPHUATHAM, [PUEMHUKAM
OTXOJOB  SBJAIOTC ~ MAaTEPUANIBl WHBEHTApW3allM  HCTOYHMKOB  BEIOPOCOB
3arPA3HAIOINMX BEHIECTB B OKPYXKAIIIYIO CPely M MaTepHalibl HHBCHTAPU3aLUH
HaKOITUTENEH 0TXOOB, BHIMOIHEHHBIX B 1979-1965 rr.

JIONOMHUTENMbHbIE CBEACHUS COOMpAlOTCS B palfOHHBIX ¥ OONAcTHBIX
UCIIONHUTEIBHEIX KOMHUTETAX, HA CAMHUX TIPEANPUATHSAX BO BpEMs HX 06CIeI0BaHu.

CBefieHUsT 10 KPYHOHBIM TIPOMBIIDIEHHEIM W arpONPOMBILILIEHHBIM
NPEANPHATHAM 3aHOCATCA B TaOl.1, a CBeieHNs MO NPHEMHHUKaM OTXOJ0B B Tabm.2.
Tabnuisl COCTABISIOTCS TI0 Teppuropud aestenbHocTd IITO. Ecnu B 3Ty
TEPPUTOPHUIO BXOTUT HECKOIBKO 00NAacTel, TO TAONHIBI COCTABILIOTCS IO KaXHON
o0macT B OTHENBHOCTH; Has3BaHme OOjacti W III'O yKa3sIBACTCS B 3arojioBKE
TalJuL.

Iopsnox 3anonHerus 1abm. 1 U 2 crenyrommi (Mo OTACHBHBIM rpadaM OH
yKa3aH HEeMOCPEICTBEHHO B 3THX TabIHIIax).



Tabnuna 1

Kon-Bo ['ny6una ypoBHS
Munepammsanus Y P
OTXOJI0B TPYHTOBBIX BOJ h,
CTOKOB M, 1/11,
Hassanne 00beKkTa, | 3a roa, Micio KOHLEHTDAIHS Buapt M, UX Hanuune
No MECTOIOJIOJKEHHUE, T ocnm;lgmx MPUEMHHUKOB MUHEpaIN3aLus Habmoar.
n/n BEIOMCTBO, T'OJ1 OTXOJO0B U MX KOJI- | ¢oHOBas M, 1/, CKBaXXuH 1
KOMIIOHEHTOB, MI/I1,
CO3JIaHus KUI- | TBEP- BO MOILHOCTh HX KOJI-BO
TeMmeparypa (t),
KHX | HOBIX TPYHTOBBIX BOJ M,
pH
M
1 2 3 4 5 7 8
M= Hakonurenu, h=
SO,= 110J1s1 pUIbTpaK M=
N03= m=
t=
pH=
Tabnuma 2
Kararor npuemHukoB otxon0s (Hazsanue I1I'O u ob6nacru)
Kon-Bo orxomos I'ny6una
34 rO1, MIH. T OBHS
o Munepamu3anus yP
TPYHTOBBIX
Bup npuemnuka, | Ilnomans, CcTOKOB M, 1/11, o h. M. HX
MECTOMOJIOKECHHUE, F, ra KOHLICHTpauus A7, M, Haymane
[Ipeampusarus, MUHEpaIn3a
Neo KOMY E€MKOCTh V, OCHOBHEIX HaomI.
3 cOpachIBaroL] s
I/Tl | IPUHAIJICHKHUT, TO M, KOMITOHEHTOB, CKBQ)KUH M
He OTXOMbI JKHUJI- TBEP- donosas M,
CO3JaHu, rnyouna H, MI/1, TeM-pat, WX KOJI-BO
KHX JIBIX r/m,
HAJIM9IKeE SKpaHa M pH BozEI B
MOIIHOCTh
HaKOOMTEJIE
TPYHTOBBIX
BOJ M, M
1 2 3 4 5 6 7 8 9
F= M=..,, K= h= Her
V= Cl=...,Pb= M=
H t=...,pH= m=




Tabnuua 1. B rpade 2 naercs monHOe oHIHATEHOE Ha3BaHNE MIPEATPUSTHS;
YKa3bIBAETCA HACCIICHHBIA IYHKT WIM PaiOH, IJe HAaxXOAUTCS MPEANPUALTHE;
MUHHCTEPCTBO WU BEIOMCTBO, K KOTOPOMY OTHOCSTCS MPEANPHATHA M C KaKOro
roga oHo cos3zgaHo. B rpadax 3 u 4 ykazsiBaeTCsl KOMMYECTBO JKMAKMAX M TBEPIBIX
OTXOMOB, COpacEIBaGMBIX 3TUM MPEANPUATHEM 3a Tof. B rpade 5 mpuBomsaTcs
CBEJCHUSA, OTHOCAIIMECA K JXUAKAM OTXOJaM; MPUBOMATCS IOKA3aTENM KauecTBa
CTOYHBIX BOJ W3 4YHCIa YKa3aHHEIX B pasm. 1.2 m apyrmx coenupuaecKux
nokasareseif, Hanboree xapakTepaMm i STHX TOYHBIX BOJ. B rpade 6 ormeuaercs,
KaKue BUIBI PHEMHHMKOB OTXOJOB MMEIOTCS B JAHHOM TPEIPHATHH W KOJIMYECTBO
KaKIOro M3 HuMX. Hanmpumep, [Ba COJIEHAKOMMTEN W JBA MO (PMIIBTPAIIN KA
OJIMH IUIAMOHAKOIUTENb U OAUH 307100TBan U T.4. Coaepxanue rpadbl 7 CHO U3 €€
Ha3BaHHUA; HEOOXOOMMO MOAYEPKHYTh, YTO MHWHEpaNIM3alMs TPYHTOBBIX BOJ
yKasbIBaeTcsd (POHOBAsA, T.€. COOTBETCTBYIOIAas TPYHTOBEIM BOJAM 3a IpeeiaMu
30HBI BIMAHUA Opeanpusatud. B rpade 8 npocrapnsercs KOIMYECTBO ACHCTBYIOLINX
HAOMIOAATENbHBIX  CKBRKMH HAa TPYHTOBEIC BOABI, PACIONOKCHHBIX  Ha
MPOMBINLICHHOH MITOIIANKE U B HETIOCPEACTBEHHOM OJIM30CTH OT HEE.

Tabnuna 2. Ora Tabnuiia TECHO CBSA3aHA C MPEAbIAYLICH, TIOCKOJIbLKY B HEl
HPUBOAATCS CBEACHHA MO IPUEMHHKAM OTXOJOB, YacTh M3 KOTOPHIX OTHOCHTCH K
NpeNpUATHsIM, yKa3aHHBIM B Tabn.l. B rpade 2 orMedaercs Buja HpHEMHHKA
OTXOJIOB, MECTOIOJIOXKEHNE (paliOH, HACETIEHHBIH MyHKT, TOPOJ), KOMY TPHHAUTCIKUT
(Mpe AIPHUATHIO WIIH TOPOJICKOMY KOMMYHAJIBHOMY XO3SIMCTBY), KOI/Ia 3TOT IPUEMHHUK
OTXO0JI0B OBLIT COOPY:KEH (Havayl NeHCTBOBAaTh), HAJIMYME WM OTCYTCTBUE DKpaHa B
OCHOBAHHH NPHEMHHUKA-HAKOMUTEIS CTOKOB. ECITH NPHEMHNK 0TXOXOB TIPHHAJUICIKHT
NPETIPHATHIO, TO OHO JOJDKHO OBITh Ha3BaHO TOUHO TAaK JK€, KAK OHO 3alFCAHO B
Tabn.l, a BUA MpUEMHMKA OTXOJOB AOKEH COOTBETCTBOBATH BHIY, YKA3aHHOMY B
rpade 6 Tabn.1. B rpade 3 3amuceBaroTcs 3aHIMacMasl TIPHEMHHKOM IUIOIIAIb, €T0
eMKOCTh W cpemmss rinyouHa. B rpade 4 yka3pBalOTCA MpeAnpHATHA, KOTOPHIE
cOpacblBaIOT OTXOABl B JaHHBIM npueMHUK. B rpade 7 mpuBOIATCS CBEACHUS O
KaueCcTBE CTOYHBIX BOJ B HAKOIIMTENE WM O KA4eCTBE CTOUHBIX BOJ, COPACHIBAEMBIX
Ha Moy (pUIBTPayi U OIS OPOIICHHS.

CeeneHust 00 HCTOYHHKAX 3arpasHeHus no Tteppuropun [II'O  3arem
o6obmarorcs mo pecry6imikam (PCOCP, YCCP, Ka3CCP., Y3CCP u np.).

3. BbISIBJIEHUE OCHOBHBIX OYAI'OB 3AT'PA3HEHUA
MNOJ3EMHBIX BOJ{

K BaxreimmeMy BHIy paboT B 00JaCTH OXPAHE! TOA3EMHBIX BOJ OTHOCHTCS
BBIABJICHHE 0YaroB MX 3arpsi3HEHus /4/.

Ilon odarom 3arpsA3HEHHA NOA3EMHBEIX BOJ NOHUMAETCA NPHYPOUYECHHAT K
AHTPONIOr€HHOMY O0BEKTY 00JacTh BOJOHOCHOTO TOPHM30HTA, COAEPKAIas BOMBI
CYIIIECTBEHHO WHOTO KAauyecTBa MO CPAaBHEHHIO C (POHOBEHIM KAYE€CTBOM BOJ ITOTO
TOpHU30HTa U ¢(HOPMUPOBABILASCS BCJIEACTBUE YTEUEK CTOKOB C MOBEPXHOCTH 3E€MJTH.

K ocHOBHBIM oO4aram 3arpsa3HEHHA OTHOCATCA T€ U3 HHUX, KOTOpBIE
OTNMYAIOTCA 3HAYMTENBHBIMU pasMepaMH W HHTEHCHBHOCTH) 3arpA3HEHHUA H
0o0ycnoBJicHbl BO3JCHCTBIEM Hanbosiee KPYNHBIX U IPA3€EMKUX MPOMBIIUIEHHEIX,
arpoNpPOMBINIUICHHBIX NPEANPHATUN U PUEMHHUKOB OTXOJ0B.

IosToMy wu3ydyeHue oOnacTell 3arpsA3HEHHA MOA3EMHBIX BOA JOJDKHO



HA4UHATBCA C AHAIM3a TEXHOTCHHOH CHTyalMd Ha MOBEPXHOCTH [JIS BBIABICHHSA
(bakTHIECKUX M TIOTCHOMATFHO BO3SMOXHBIX WCTOYHHKOB WX 3arpssHeHus. U3
YCTAHOBJICHHBIX HA TEPPUTOpUH JAeATeNbHOCTH III'O MCTOYHMKOB 3arpsa3HEHUs, O
KOTOpPbIX ILTA peub B M2 Tabm.l, BHIOMPAIOTCS HECKONBKO CaMbIX KPYITHBIX
NpeanpuATHii, BHIOPACHIBAIOIMX B OKPYXAIOIIYIO CpeAy HanOONbIINE KOMHYECTBA
KUJKUX, 8 TAKKE TBEPABIX U ra3000pa3HbIX 0TX0J0B. IIpuMEpHOE KOJIMUECTBO TAKUX
00BEKTOB 5-7, HO UX B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHH MOXKET OBITh MEHBIIE
w Oosble. OTUMH OOBEKTAMH MOIYT OBITh XMMHYECKHE, I'OPHOJOOBIBAIONIKE,
HedrenepepabarbiBaoniue, (apManeBTUUECKUE, SHEPIreTHYECKHE, LEIUTIOI03HO-
OyMakHple W Jpyrue TpPOMBILUICHHBIC MPEANPHATHS, AarpONpPOMBILUICHHEIE
KOMILIEKCH (’KUBOTHOBOJUYECKUE, CBHHOBOJUYCCKUE, IITHLEBOJYECKUE), KPYIIHBIE
HNPUEMHUKH OTXOAOB U, MPEXJE BCEro 6acCeHHbl MPOMBIIIICHHBIX U KOMMYHAIBHAK
CTOYHBIX BOJ.

IIpu BeIGOpE 3TUX OOBEKTOB AOJLKHBL OBITH YCTAHOBIICHBI BCE OTHOCSIIUECS K
HUM IIPH3HAKH, O KOTOPBIX roBopurcd B m.2 Tabm.l u 2. s Oonee HarysgHOro
NPENCTaBICHUS  TEXHOTCHHOH  CHTyallmM  Lenecoo0pasHO — COCTaBJICHUE
KPyNHOMAacIUTa0HOH KapThl ¢ HAHECCHMEM HA HEE HCTOYHHUKOB 3arpsi3HEHUS,
B0J03a00pHBIX U HAOMIOAATENbHBIX CKBAXKKH.

Toctymaromue ¢ MOBEPXHOCTH 3EMITH 3arpsi3HAIOLINE BEIIECTBA MOMAJAIOT,
IPEXJe BCEr0, B TOPU3OHT IPYHTOBEIX BOJ. [103TOMY mpH M3y4eHUM 3arps3HEHUs
MOA3EMHBIX BOJI TIEPBOOUEPEIHOE W OCHOBHOE BHUMAHME JOIKHO OBITh YAECNIEHO
TPYHTOBBIM BOJAM.

Ilpu BBISBIEHWH OOJIACTH 3arps3HEHUS B TPYHTOBHIX BOAAX HEOOXOAUMO
HMETh B BUAY CIEAYIONMe oOCTOsATeNbCTBA. OOIACTh 3arpsA3HEHHS TPYHTOBBIX BOJ,
OOBIYHO COBNAJACT C IUIOLIAABIO MCTOYHHKA 3arpsA3HEHUS M IPUYpPOYEHA K MECTY
YTEUKH CTOKOB. (DUIBTPYIOIIMECS C TMOBEPXHOCTU CTOKU, MPEXKAE YEM JOCTUYD
VPOBHS TIPYHTOBBIX BOJ, HPOXOJAT 4Yepe3 30HY adpauuu. Hakamiusaromuecs
3arpsA3HAILNE BEIIECTBA MOTYT CIY>KMTh BTOPHYHBIM HCTOYHHKOM 3arpA3HEHHA
TPYHTOBBIX BOJ. M3yueHWe 3arpsA3HEHHUS TOPU30HTa TPYHTOBBIX BOJ JOMKHO
COIIPOBOXKIATHCS M3YYCHHEM IO IUIOMAAM 3arPA3HEHHS NMOYBEHHOIO COS U MOPOX
30HBI a3paliy MyTEM U3y4CHUs BOJHBIX BBITIKEK U3 MOPOA.

PasMepsl  3arps3HCHHOM  TUIOMIAAM  TNOYBOTPYHTOB ~ MOryT  OBITH
OPUEHTHPOBOYHBIM TIOKA3aTeNneM OO0JIACTH Pa3sMEPOB 3arpA3HEHHs BOJOHOCHOTO
TOPHU30HTA.

Han moBepXHOCTHIO 3arpsA3HEHHBIX TMOJ3EMHBIX BOJ MOXKeT (opMHpOBaThCS
"00nako" ra3000pa3HbIX BELIECTB, MCMAPAIOIMXCSA ¢ HOBEPXHOCTU 3arpsA3HEHHBIX
MOA3EMHBIX BOA. B 0COOEHHOCTH 3TO OTHOCHUTCS K TPYHTOBBIM BOJAM, 3arPSI3HEHHBIM
HeTENPOIYKTaMH.

TIo3TOMY NOJIE3HBIM MOKET OKAa3aThCsl MPOBEACHUE Ta30BOH CBEMKH UL
W3YYEHHs] COCTaBa MOAMOYBEHHOTO BO3AyXa B 30HE adpammH. Takasg CbeMKa IO
aHOMAJIMM COCTaBa BO3JyXa B 30HE a’palliyd MOXKET BBUIBUTH O0JIACTH 3arpsA3HEHHA
TO/M3CMHEIX BOJ, KOTOpas B JajbHeiflieM MOXET OBITh YTOYHEHA MO JAHHBIM
OypeHus 1 oPOOOBAHHUS CKBAKMH.

3arps3HEeHHHIE CTOYHBIE BOABI W YUHCTHIE MOJ3EMHBIC BOABI 0OpasyloT
CHCTEMY HEOJHOPOAHBIX JKHAKOCTEH, pasM4aomUXCi [0 CBOUM XHUMHYECKHM
cBOMiCTBaM, MHUHEpAIM3aLMAM, TeMIeparypaMm. Pa3imuue XMMHYECKOTO COCTaBa K
MUHEpaJlH3alii 00yCIaBIuBACT PA3IMIHE NICKTPOIPOBOIUMOCTEN 3arpsA3HEHHBIX U



YUCTBIX NOA3CMHBIX BOA, 4yTo ABJICTCSA npezmocmnkoﬁ UCIIOIBE30BaAHUA
reo(U3NIEeCKNX (AMEKTPOPA3BEJOUHBIX) METONOB /UL OKOHTYPHBAaHUA O0OIacTH
3arpsI3HEHHS.

Takum 06pa30M, IIpA  BBIABJICHUM W W3YUYCHHM O4YaroB 3arpA3HCHUA
MOM3EMHBIX BOJ, Hapsay ¢ OypeHHEM CKBa)KHH, NPOBEJCHHEM OIBITHEIX
THJPOTEONIOTUYECKMX PaboT  (BKIIOYAs ONBITHO-MUIPALMOHHBIC PadOTh) M
HEMOCPENCTBEHHBIM OMPOOOBaHNEM TIOJ3EMHBIX BOJ IETECO00PA3HO HCTIONB30BAHAE
KOMIUIEKCA ~ METOJ0B:  JaHMIA(GTHO-TEXHOTECHHOM  (BBIABICHME  MCTOUYHHUKOB
3arpA3HEHKA), IOYBEHHOH (M3y4yeHME 3arpsA3HEHHOCTH MOYBO-TPYHTOB) M Tra30BOH
CBEMOK, @ TAKXKE FeOPU3MYECKHX METOJOB. IIpUMEHEHHE STHX METOJO0B JOJDKHO
CHOCOOCTBOBATh MOBBIIICHHIO WH(POPMATUBHOCTH Pa3BEAOUHBIX PA0OT, CHHKEHHIO
obbeMa OypeHus.

Creyer npoBecTH oOCIEf0BaHUE BCEX BOA03A0OPHEIX M HAOIIOATENBHBIX
CKBKMH W KOJIOAIEB B pajuyce 5+10 KM OT ruromanu o0bEeKTa B OCHOBHBIX €ro
UCTOYHUKOB 3arpA3HCHUA (HpI/IeMHI/IKOB OTX0O0B, CHUCTEMBI HpOMLIIHJ'leHHOﬁ
KaHaJTU3allin).

PesynbTatel 00CHENOBaHMA BOJO3A0OPHBIX COOPYKEHHII B YBA3KE C
PacmoJIOKCHUEM UCTOYHUKOB 3arpa3HCHNA U HANIPABJICHUEM IITOKA MOA3EMHBIX BOX
MO3BOJISIOT HAMETUTH TUIOMIAAb MOJIEBEIX PAOOT M PACMON0KEHNE CKBAXKHH.

Jlo GypeHMs CKBayKMH WM OJHOBPEMEHHO C HHUM IIeNieco00pa3sHO NMPOBECTH
TUIONIAAHbIe TEO(I3NICCKIE MCCIEIOBAHMS, W3YUUTh 3arpA3HEHHOCTh MOYBEHHOTO
CIIOSL B OKPECTHOCTAX NMPOMBIILICHHON IUTOMAAKH U XPaHWIUIL OTXOJO0B, B CIy4ae
He(bTﬂHOl"O 3arpA3HEHUA  MNOA3CMHBIX BOJ  OCYIICCTBUTH Ta3OBYIO CBCMKY
HOATOYBEHHOTO BO3/AyXa C ABYMA-TPEMs TOUKaMH 0TOopa npood rasa no riayoHuHe.

Ha xapaxtep 3arpsi3sHEHHs HOI3EMHBIX BOJ, pa3Mepsl M (opmy obnactu
3arpA3HCHUAA  BJMAIOT CBOICTBaA 3arpA3HAKOLIIAX  BCIICCTB, (bl/]ﬂb'rpaunormas{
HEOTHOPOAHOCTh MOPOA TO INIOMIAIN U CIIOMCTOCTh Pa3pe3a, HANPaBIeHHE H PACXON
€CTCCTBCHHOIO INTOKA MOA3EMHBIX BOJ, TIPaHUYHBIE YCIOBHA IUIacTa. OTH
00CTOATENECTBA HEOOXOAMMO YIUTHIBATH TIPH PA3MEILCHIH PA3BEIOYHBIX CKBAKHAH.

Tak, IpH TOMafaHNK B BOAOHOCHHEIH TOPU3OHT HE(PTAHBIX YIIEBOAOPOIOB,
KOTOpbIE 10 yJCIbHOMY BECY JIETUE BOABL, 3aTPA3HACTCA NPEHMYLIECTBEHHO BEPXHSL
9acTh TOPH30HTA.

Ilpm  3arpsA3HEHHHM  NOA3EMHBIX  BOA  BBICOKOKOHLIEHTPHPOBAHHBIMHU
pacTBOpaMHu € YACIBHBIM BECOM, 3HAYUTCIIBEHO TTPCBBIIHAIOIINM y[[eJ'[BHHﬁ BEC BOOBI,
pacTBOpH! OYAYT OcefaTh K MOAOMIBE BOJOHOCHOIO TOPH30HTA, W MEpeMemaThes 1o
HEl.

Hamaue CCTCCTBCHHOTI'O TOKa MOA3CMHBIX BOJ OMNpeaciacT
HECHMMETPHYHOE PACHPOCTPAHEHHWE 3arpsA3HAIOMIMX BEIIECTB MO BOJOHOCHOMY
ropuzonty. O0nacTh 3arpsa3HeHHs Pa3BUBACTCA BHU3 MO IITOKY U OIPAHUYCHA BBEPX
o0 MITOKY. KpOHC TOTO, ABWXKCHHUC 3arpA3HCHHBIX BOJ TPOUCXOAUT B CTOPOHY
Omm3nexamux y9IacTKOB KPYHMHOTO 0TOOpa MOA3EMHBIX BOA  (BOA03a0OpHBIE
COOPY)KEHHsS A1 BOAOCHAOXKEHHSA, OCYLICHWs, MIAXTHOIO BOJOOTIMBA M Jp.).
HO3TOMy Pa3sBCAOYHBIE CKBaXXWHBI CJICAYET pacoojiararb 110 HapaBICHUIO
€CTECTBEHHOTO MITOKA TIO/[3¢MHBIX BOJ B B CTOPOHY Y4acTKOB HHTEHCHBHOTO 0TOOpa
IIOA3EMHBIX BOA.

Ha nmepeMmemenne 3arps3HSMIOIIMX BEMECTB B MOA3EMHBIX  BOJAX
CYLIECCTBEHHO BIIUSET IUIAHOBAs (pmnbTpanHoOHHAA HEOHOPOJHOCTh



BOJOBMEILAIOIIMX NOPOJ M CIOUCTOCTh paspe3a. Tax, HaluuKMe B MIIACTE TOKATBHBIX
YYACTKOB CA0ONPOHMIIAEMBIX THOPOJ BbI3bIBAET 00pa30oBaHHME "A3BIKOB" (PPOHTA
3arps3HEHUS MO TepudepussM 3TUX y4yacTKoB. Y, HAOOOpOT, €cii 3TH YYacTKH
001aJal0T TOBLILIEHHON BOAONPOBOIUMOCTb», TO "A3bIKU" ()pOHTA 3arpa3HEHUs
(¢opmupyercss  BHYTPH  3THX  Y4acTKOB. HepaBHOMEPHO  NepeMeIaloTcs
3arps3HIONIME BEIECTBA B YCIOBHAX CIIOUCTOrO paspe3a (Haubonee OBICTPO
nepeMenicHUE MPOUCXOINT MO BBICOKOIPOHULIAEMBIM MPOCIOSM).

Takum 00pa3oM, HCCICAOBAaHME OYAaroB 3arpsa3HeHUs TpeOyeT 3HaHUA
TUAPOreOJIOTMYECKUX YCIOBUH UCCIIENAYEMOI TEPPUTOPHH.

Ha kaxmom w3 BHIOPaHHBIX I M3YYEHWS YYaCTKOB TPOMBIIIIEHHBIX H
aTPONPOMBINUICHABIX TPEANpHATHI, OypATCS CKBaXWHBI HA TPYHTOBBIE BOJBI.
KonuyecTtBo Pa3BeAOYHBIX CKBaXXUH onpeaensercs KOHKPETHBIMH
THIPOTEONIOTMIECKIMH M TEXHOTCHHBIMH YCJIOBHSMU. B cpenHeM Ha 0gHOM 00BeKTe
pasOypuBaercs  20-25  CKBaXMH. OTUMH  CKB@ZKHHAMU  JIOJDKHAa  OBITh
0XapaKkTepU30BaHa NJOLIAb, NPHUCralolias K NPOMBIIUICHHOH [UIOMAAKE W B
MEPBYIO OYEPEAb MUTOMAAL B paiioHe MPON3BOACTBEHHBIX PUEMHUKOB OTXOAO0B.

Pa3Be104HBIC CKBAXKUHBI JJOJDKHBI PACHOJIATATHCS 10 MPOQUIAM, UAYIIUM OT
MCTOYHHMKA (MM TPYMNIbl UCTOYHHUKOB) 3arpsA3HEHUS NO MOTOKY MOA3EMHBIX BOA H
HampaBlEHUAM K Yy4YacTKaM HHTEHCHBHOTO OTOOpa MOA3EMHBIX BOA C YYETOM
yka3aHHbIX ¢akTopoB. CkBakMHBI Ha MNPOQUIAX HODKHEL TOCIEAOBATENHHO
nepecekaTh Y4aCTOK WHTEHCHBHOTO 3arpsi3HEHUs, NMEPEXOAHYI0 30HY W o0jacTh
HE3arpPSA3HEHHBIX BOJ.

OO0s3aTeNbHBIM YCIIOBHEM U3YYEHUS OONIACTH 3arps3HEHUS M KOHTPOJIA 3a 6
COCTOSHHUEM SBJIAETCA TO, YTO 4acTh CKBAXKHH JOJDKHA PacloNararbCs B Ipejenax
obrmacTy 3arpsi3HEHUsl, a 4acTh CKBaXXUH - B OONAcTH HE3arpsA3HEHHBIX BOA. OTO
Heo0X0auMo 1 HaOoJeHn#H 3a AMHAMUKON Pa3BUTHS 00TaCTH 3arps3HCHHA.

Ilpu pasmemeHud W OOOPYHOBAaHMH PpAa3BEIOYHBIX CKBAXKHH CIEIYyeT
IPEeIyCMOTPETh BO3MOKHOCTb X MAaKCUMAalbHOTO MCHOJIB30BaHUS B AalibHEHIIEH B
KauecTBE HAONIOAATENbHBIX CKBAKHH. [l03TOMY pacrnofoXeHHE pa3BEIOYHBIX
CKBAXWH JOJIKHO YIOBJIETBOPSTH TPEOOBAHMAM K PACIIONOKEHHUIO HAOIOAATEIBHBIX
CKBaXXUH (CM. paza. 4),

Ilpu OGonbLIOH MOIIHOCTM BOJOHOCHOTO TOPHM30HTa HEOOXOAMMO €ro
MOMHTEPBAILHOE ONPOOOBAHUE B BEPXHEH, CPEHEH M HHKHEH 4acTaX.

Ilo ygacTKy WCCIIeNOBaHWS JOJKHA OBITH TIOCTPOGHAa KapTa, H30THIIC
BOJOHOCHOTO TOPU30HTA, ONPEJECIICHO HAMPABJICHUC JBIXKCHUSA IOA3EMHBIX BOJ.
Ienecoobpa3Ho TakKe MOCTPOMTH KapTy MOLIHOCTH BOAOHOCHOTO TOPH30HTA (MpH
HAJIMYIAH UCXOTHBIX JTaHHBIX ).

Bo Bcex CKBaXUHAX JOJDKHBL ObITh BBIIOJHEHBI HPOOHBIC OTKAYKU
IPOIO/LKUTENILHOCTH) O CYTOK, & B OTACIbHBIX CKBAXXUHAX - ONBITHBIE OTKAYKH
IOPOAO/DKUTENBHOCTEIO  5-7 cyT. TlpyM  ONBITHBIX OTKAukax B  KadecTBa
HaOTIONATENBHEIX CKBAXKHH CIIEAyeT MAaKCHMAIBHO HCIONB30BATE  COCEHHME
pas3BenouHsle cKBaXXUHbL. COCTaBHOM YAaCTHIO OMBITHBIX OTKAYEK NOJDKHBI CITY)KHTh
UHIUKATOPHBIE ~ UCCIEAOBAHWS sl  ONpENeNeHHs TOPUCTOCTH H  JPYTUX
MUTPALMOHHBIX [APaMETPOB BOAOBMENIAIONMX HOpod. [Ipu sToM uMHAMKATOD
3alycKaeTcs B HAOMIOJATENbHYIO CKBKHHY W JIOBUTCSA B LIEHTPAIBHONW CKBA)KHHE.
MoryT ObITh ApYrue BapHAHTHI IPOBEICHUS OIBITHO-MUTPALOHHBIX UCCICAOBAHUN
/15/.



Ho Marepuanam 1npoGHBIX X ONBITHBIX OTKA4EK  OIPEEIATCS
(UnBTPaHOHABIE CBOFCTBA MOPOX BOJOHOCHOIO TOPHM30HTA M CTPOMTCH KapTta
kodpduimenta ¢mibTpanuy (BOIONPOBOAUMOCTH). J[aHHBIE OTKAaueK M 3HAYCHUIL
Kk03(ppunueHToB (PUALTPALMM WM BOAONPOBOAUMOCTEN NPHBOAUTCA MO (popme
Tabn.3, .8 rpade 3 yka3piBaeTcs BHI OTKAYKM WM BpeMs €& mpoBedeHusa. Eciu B
CKBa)KMHE BHINIONHMIACH MPOOHAsA M OMBITHASA OTKA4yKH, TO B MOCIEAYIOUUX rpadax
4-10 garoTcs cHavaa CBEACHHUS 1O MPOOHOI OTKauKe, a 3aTeM 1O OMBITHOH. B rpade
4 NpUBOAMTCS MPOJIOJDKAUTENHHOCT OTKAUKH (€C/IM OTKAYKa JUTHIACh MEHBIIE CYTOK,
TO NPOAOIDKUTENBHOCTh YKA3bIBACTCS B YacaX; €ClIU OTKa4Ka JIWIach GoMbLIE CYTOK
TO - B cyTkax). IIpm TpOOHBIX M OOWHOYHBIX OTKAYKaxX, T.€. NPH OTCYTCTBHA
Ha0JIONaTENMbHBIX CKBAXKHH, Tpadb! 7 U § He 3aMONHAI0OTCA (Aenaercd mpouepk). Ecim
OTBITHAs OTKAYKA BEJACh U3 KYCTa C OJHON HaOJ0AaTeIbHOM CKBaXKUHOM, TO B 7-i U
8- rpadax MpOCTaBNAIOTCS 3HAYECHMA Iy M Sy €CNHU JKE OTKAyKa BENIACh U3 KycTa ¢
JBYMs HaOMIOaTeEHEIMI CKBAXKMHAMH, TO B Ipade 7 MpOCTaBIAIOTCA 3HAUCHUA I
r;, aBrpade 8 COOTBETCTBYIOIIME 3HAYECHHUA Sq, U S

W3 cxBaxuH orOmpaloTcs S; mpoOBl MOA3EMHBIX BOJ HA aHaIu3, IO
pe3yibTaTaM KOTOPHIX OIpPEAEIIIOTCS O0IINe U CIeNHanbHble MOKA3aTe! KauecTBa
BOAbl (pa3n. 1.2).

Ilo pesynmbraTam  pasBeJKM  YydYacTKa  3arpa3HEHHSA  COCTaBIISACTCS
KpynHoMaciuTabHass —TMAPOXMMMYECKAs KapTa-cxeMa oO0JacTH  3arps3HCHMs
BOJOHOCHOTO TOPW30HTAa JBYX BHJIOB: KapTa MHHCPAIM3ALMH BOABl W KapTa
KOHIICHTPAIMH XapaKTEPHOTO BEIECTBA B BOAE B M3OJMHUAX 10 IUIOMAAN 00JIacTH
3arpAa3HeHus. B 3aBUCMMOCTM OT KOHKPETHBIX YCJIOBHUH 3TH KapThli MOTYT OBITb
COBMEIIEHBI WIK TOCTPOEHA OHA HA HUX.

Macmrabbl BEIOUpPAETCS B 3aBUCHMOCTH OT Pa3MEPOB 00JIACTH 3arpsa3HEHUA U
MOXeT BapeupoBats oT 1:5000 mo 1:50 000.

Utak, OCHOBHEIMU KapTaM#, KOTOPBIE JOHKHEI ObITh MOCTPOEHBI MO KAXKAOMY
KPyTOMY oOuary 3arpA3HEHHs IIOJ3€MHBIX BOJ IIOCIE MPOBEACHUS Ha HEM
Pa3BeIOYHBIX pabor, SIBIIFOTCS: Kaprta (akTuueckoro Marepuana,
THAPOTEONIOTHYUECKAs KapTa, KapTa HM30THIC TOPU30HTA TPYHTOBBIX BOM, KapTa
(UIbTPAalMOHHBIX CBOMCTB rOpOJ, TMAPOXUMHUYECKAs KapTa 00NacTy 3arps3HeHus (B
M30JIMHUSX MUHEPATM3alHH U KOHIIEHTPALMH OCHOBHOTO BEILECTBA).

KoHeuHbIM WTOTOM H3Y4eHUS OOIAcTH 3arpsi3HEHUs SBISIETCA OLICHKA
MacmTaboB 3arpsi3HEHHS COTJIACHO METOMKE, U3/I0XKEHHOH B paBa.’7.

TlomMuMO pa3BelKd Ha YUacTKaX KPYMHBIX TMPOMBIIUICHHBIX TPEATPUATHI C
MX [POM3BOACTBEHHBIMU IIPUEMHHKAMHM OTXOJOB, JOJDKHBI OBITh pa30ypeHBI
CKBR)XMHBI HAa OTHCNBHBIX HamboJNee 3HAUMTENIBHBIX 10 pasMepaM H JaBHO
CYIIECTBYIONMX TOPOICKHUX, PalfOHHBIX W OOJIACTHBIX NPHEMHMKaX OTXOMOB -
MPOMBILIEHHBIX ~CBAJIKAX, MYCOpPOCBaIKAX, MNONAK (UIbTPAlUX M OPOIICHUS
CTOYHBIMH BoJaMK. MIMeeTcs B BHAY pa30ypUBaHUE CKBAXHUH HE HETIOCPESACTBEHHO
Ha TDTOMIQAM TPUEMHHKOB OTXOHOB, a BONMW3M HuX. BuiOupaercs 7-10 Taxmx
NPUEMHUKOB OTXOJOB, PACHONOXKEHHBIX B pa3HBIX yCIoBWiAX. Ha KaxmoM u3
BBIOPAHHBIX TIPHEMHUKOB OTXOI0B OypATCs 4-6 CKBaXKMH.



Tabmuna 3

JIaHHBIC OTKa4eK U 3HAYEHU K0d(duimenta Gmwisrparnun K (unm BogonposoauMocTti, Km)

Ne Howmep Bun popomkur. | [le6ut, m°, | Honmwxkenue | Paccrosnne | Tonmkenue | K, M/CyT Pacuetnas
/n CKBa)KUH OTKAYKH OTKA4KH, CyT B IEHTp. | m0 HaOmon. | B Habmod. | W Km, |3aBHCHMOCTB
(pobHas, CYT. (1iu CKBaXUHE, | CKBAKWHBI | CKBAKHHE M’ cyT
ONBITHAS) Y4ackl) r,M S, M
1 2 3 4 5 7 8 9 10
Tabnuna 4
CaeneHus 0 KQUeCTBE MO3EMHBIX BOJ] IPHEMHAKOB OTXOI0B
Hnunexc
TIpuemunK BOJAOHOCHOTO
P A Howmepa Inomane OCHOBHBIE
0TXO/08B, TOPHU30HTA, IpubmkeHHbIe
CKB)XWH U WX MIPUEMHUKA NOKa3aTenu
Ne BEIPMCTBEH. JIUTOJIOTHA, pa3Mephl
PacCTOsHAA, I, M | OTXOIOB B F, Ta, | 3arpsa3HeHus u
n/n TMPUHAMIL, MOIITHOCTh M, M TUIOIAAN
OT IPHEMHHKA | €ro mimHa, L, M UX CpeIHUE
MECTOIOJIOKEHHUE, ¢onoOBaAsA 3arps3HEHUs, ra
OTXOJIOB u mwmpuHa d, M BEJIMYMHEI
C KaKoro roja MUHEpaIu3aus
Mr/n
1 2 3 4 5 6 7




HaznadeHHWe CKBaKHH - BBIABHTb KAUeCTBO MOJ3EMHBIX BOJ M CTCNCHH KX
3arps3HEHHUS BCJICACTBUE BIMSHUS TPHEMHHKA OTXOMOB. M3-3a HEOOIBLIOTO
KOITMYECTBA CKBAXUH 3[€Ch HE CTABHUTCA 3a7adya OLEHKU MAcITaboB 3arpsS3HCHA,
Kak 3TO TPEIYCMOTPEHO B paaa./, a JiMIIb BO3HHKAET HEOOXOAMMOCTH BHIABHTH
3arps3HEHNE TOM3EMHBIX BOA. B janbHelInell 3TH CKBaXHHBI JOJDKHBI CTATh
HaOmoparenpupiMi.  CKBa)KMHBl ~ pacloaraloTcs  Ha  OBYX  Mpoduimsx,
OPHEHTHPOBAHHBIX M TOTOKY MOA3EMHBIX BOJ; Ha KaxkaoM mnpodmie mo 2-3
CKBaKMHbl. BMecto aByX mpoduieit moxeT ObITh 000pYyNOBaH OOWH CO BCEMH
CKBR)XMHAMM, DAaCIONIOKEHHEIMM Ha 3ToM mpodumie. B Tmocnemneit ciaydae
paccTosiHIE MEXIYy CKBaXXUHAMH, a, CIEA0OBATENbHO, M UTMHA TPOGUIL, TOIDKEH
OBITh TaxkuMU, 4YTOOBI CKBQXKMHBI KOHTPOJIMPOBANU IIEPEXON OT 3arpsA3HEHHbIX
HOJ3EMHBIX BOJ] K HE3aTrPA3HEHHbIM.

CBezieHHsT TO pe3yabTaraM ONPOOOBAaHMS CKBAKHH TIPEACTABIAETCS IO
dopme 1a61.4, B rpade 4 KOTOPOit ykazpiBaeTcs HOMEpa HaONIOAATEAbHbBIX CKBAXKHH
M WX pPacCTOSHHUSA OT IIEpUMETpa INPUEMHHKA OTXOJOB; YCIOBHBIMH 3HAaKaMH
0003HavaeTCsl €& pacMoOKEHHE MO MOTOKY (—), MPOTHUB TOTOKA (<), BKPECT
nmoToka ( —H )moa3eMHBIX BoZ. B rpade 6 3amucHIBalOTCS OCHOBHBIE MOKA3ATEH
3aTPARHEHMS IIOJ36MHBIX BOJ, XApaKITepHBIE [UIL [JAaHHOTO OObeKTa, U X
OCpEIHCHHBIE 3HaueHMs (cpeaHeapudMeTHUecKue OO CKBaKMHaM). Hampumep,
MUHEpaTM3alis BOABI, 00Ias »KECTKOCTh, KOHIEHTPAIMsA OTICIBHBEIX BEILECTB,
Temmeparypa u ap. B rpade 7 ykaspiBatoTCs NPHOMMKEHHBIE Pa3MEPH! ILIOMIAAN
3arpA3HEHNS, KOTOPBIE CKJIAABIBAIOTCA W3 MUIOLIAAN CAMOTO HAKOTMTEN M TUIOIau
obmacTi 3a MpeAeslaMd HAaKONUTENs, HAa KOTOPOH HaxoJaTca pa3OypeHHbIC
CKBa)KIHBI, TIOKA3BIBAIOIIIE 3arPSI3HEHNE TO3EMHBIX BOI.

4. CO3JAHUE HABJIIOJIATEJILHOI CETU HA OYATAX
3ATPA3HEHUS ITOA3EMHBIX BOJ

JUnd KOHTPONIL 3a COCTOSIHMEM IIOA3EMHBIX BOJ H, MPEXKIE BCETO 3a WX
3arpsa3HEHNEM  HEOOXOAMMO  CO3JaHHe  HAOMOAATENBHOM  CEeTH  CKBAXKUH,
OXBaTHIBAIOIICH KPYIHBIC MPOMBINDICHHBIE U CEIBCKOXO3AHCTBEHHEIC OOBEKTHL, C
JEATENPHOCTBIO KOTOPHIX CBSA3aHO 3arpsA3HEHHE MOJ3EMHBIX BOJ, W KpPYyIHbBIE
LEHTPAIM30BAHHBIC BOA03a00PHBIC COOPY)KEHHS TMOA3EMHBIX BOJ, [J€ CYyIICCTBYET
OMACHOCTh WX 3arpsA3HEHUsA. M3 00BEKTOB CENBCKOXO03AHCTBEHHON METMOPAIK Takas
CETh O6H3aTCJIbHO JOJDKHA COOpYXKAThbCAd Ha MJOMIAAAX OpOLICHUA CTOYHBIMH
BOJAMH.

3arps3HeHre TIOM3eMHBIX BOJ B 3HAUUTENIBHON CTENEHH OO0YCIOBJICHO
3arps3HeHUEM aTMOC(hepbl W aTMOC(HEPHBIX OCAAKOB, MOBEPXHOCTHBIX BOJ, IIOYBHI.
TTo5TOMy KOHTPOJNH 3a 3arps3HECHWEM MOM3EMHBIX BOJ JIOJDKEH OBITh yBA3aH C
KOHTPOJIEM 3a 3aTPS3HEHHEM YKa3aHHBIX KOMIIOHEHTOB TIPHPOJIHON CPEIBI.

3agauamMu HAOMIONATENHEHONM CETH B CBSA3M € OXPaHOHM MOA3EMHBIX BOJ
ABIISIFOTCSL:

— CBOCBPEMEHHOEe OOHaApy)KEHHEe 3arpsA3HCHWs B TOA3EMHBIX BoAax (B
0COOCHHOCTH 3TO UMEET 3HAYEHHE Ha Y9acTKaxX BOA03a00POB);

—  U3yYCHHE Pa3MepoB W JMHAMHKH OOJIACTH 3arpsi3HEHHS MOJ3EMHBIX BOJ
BO BpPEMEHM U 1O IUIOMIANW, T.. OMNpEAeNiCHHe CKOPOCTH M HalpaBJICHUs



pacnpoCTpaHeHUs 3arps3HEHUS;

—  W3YYCHHE JBIWKCHHS 3arPA3HEHHBIX BELIECTB B MOJ3EMHBIX BOJAX C
y4eToM (PM3MKO-XMMHYECKHX TPOLECCOB B3aUMOACHCTBHA 3THX BEIIECTB C
MOA3EMHBIMA BOAaMH M HOPOJaMH U MPUPOAHBIX MPOLECCOB CAMOOYMINECHUS
3arpSA3HCHHBIX MOA3EMHBIX BOJI;

—  KOPPEKTHPOBKAa MPOTHO30B PpacHpOCTpaHEHHS 3arpsi3HEHHBIX BOJ B
MIacTe 1O pe3yibTaTaM HaOmocHWi 3a uX (HaKTHIECKHM IOBIDKEHHEM M Ha JTOM
OCHOBE COBEPUICHCTBOBAHHE «TOIMKH MPOTHO3A.

Cetb HabMIOJATENbHBIX CKBAXUH PA3MELIACTCS ¢ YIETOM MECTONOJOKCHUS,
xapakTepa u pasMepoB ((hOpMBI) HCTOUHHKOB 3arps3HEHHs; KOH(HUrypauuu obnactu
3arpsA3HEHUS TOA3EMHBIX BOJ; CTPOCHMS BOMOHOCHOTO TOPH30HTA (MOIIHOCTS,
HEOJHOPOAHOCTb) M €r0 TPAHUYHBIX YCIOBWM; HAMpPABJICHHS €CTECTBEHHOIO
JBHKCHUS TIOJI3CMHBIX BOJ; CKOPOCTH JBMDKCHHS 3arps3HEHHBIX TMOI3EMHBIX BOZ;
MECTOIOJNIOKEHH BOJ03a00PHEIX COOpPYXKEHHIT W IyTeif MOCTYIJIEHHS K HHM
3arpA3HEHHbIX WM NPUPOAHBIX HEKOHIULMOHHBIX BO/I.

KomaecTBo HAOMOMATENBHEIX CKBXKHH M WX PACIIONIOKEHHE JOIDKHEL OBITh
"CKOJNB3AIMA" BO BPEMEHH, T.€. HapallBaHWE TaKOH CETH JOJDKHO ONpENeNAThCA
XapakTepoM  (HEpaBHOMEPHOE WIIM  PaBHOMEPHOE mepeMellenue  (GpoHTa
3arpsA3HCHWS) W  CKOPOCTH) TIEPEMENICHWS  3arps3HEHHBIX  BOJ, KOTOpPHIE
YCTaHABIMBAIOTCA 110 PE3yJIbTaTaM HAYalbHOIO JTana HaOMOACHUA.

ITockonmpKy B mporecce PeXAMHBIX HaOmMoAeHWH HEOOXOIUMO YIIOBUTH
M3MECHEHUE THIPOXVMHUIECKOH OOCTAaHOBKH, TO OFHHMM W3 OCHOBHEIX (DaKTOpOB,
OTIPEAENAIOIME PACIONIOKEHUE HAOMIOAATENbHbIX CKBRXKUH, SBIAETCA CKOPOCTDb
NPOABUKEHUS MO IJIACTY 3arpsA3HEHHBIX BOJ.

B paiioHe HCTOUHMKA 3arpsi3HEHUA HAOMIOAATENbHAs CETh HapalllBacTCs OT
HET0 BHHE IO IOTOKY MOA3EMHEIX BOM; B palioHe Bomo3adopa - OT rpaHMIlEl 00IacTi
3aTPASHEHHBIX WIH HEKOHAMLMOHHBIX BOJ 10 HAMpaBJIEHWIO K, Y4acTKy
PacHoNOXKEHNS BOJ03a00OPHBIX CKB)KHUH.

B paifoHE NMPOMEIIIICHHBIX H CEJIbCKOXO3SCTBEHHBIX OOBEKTOB OCHOBHAS
Harpyska, MOCTYMAIOMWMHU C MOBEPXHOCTH 3eMJIM 3arps3HMIONIMMHI BEIIECTBAMHI
nagaeT Ha IPyHTOBBIE BOABl. [Io3TOMy HabmiojatenbHble CKBOXXHMHBI 00OPYIyeTCs
TMPEUMYILECTBEHHO Ha TOPU3OHT TPYHTOBHIX BOJI.

Anamu3 mpod BOABI MPOU3BOAMTCS HE TOJILKO HAa OOIIME M CTAaHAAPTHbIC
TIOKa3aTeNHy, HO ¥ Ha XapaKTepHBIE M1 JAHHOTO OOBEKTA.

HabmonaTemsHas ceTh JOJDKHA BKIIIOYATh KaK CKBKHHBI, HAXOAAIHECS B
30HE BJIMSHUS MCTOUYHHMKA 3arpA3HECHUs, TaK U (OHOBbIE CKBaXKMHBI. O0OpynOBaHue
HaOTIOAATENBHBIX CKBAYKMH 3aBHCHT OT THAPOTCONIOTMYESCKAX YCIIOBHI BOMOHOCHOTO
TOpU30HTa (MOIMHOCTH, HEOIHOPOAHOCTH, pa3pe3a) M CBOMCTB 3arpsA3HSIONINX;
BemecTB. IIpy GOnbLIOM MOLIHOCTH BOJOHOCHOTO TOPHU30HTA LENnecoo0pa3Ho
CO3MaHME KyCcTa W3 JIBYX-TPEX HAOMOMATeIbHEIX CKBAKAH, 00OPYIOBaHHBIX
(unbTpaMu Ha €ro BEPXHIOID, CPEJHE0 W HIDKHIOK 9acTH. 110JJpoOHO BOMpPOCH
pasMeIleHNs HaOmoaaTeNbHbIX CKBXKHMH U1l KOHTPOJI 32 3arps3HEHHEM MOAIETHIX
BOJI M3JIOXKEHHI B paboTax /3,13,15/.

CeeneHns 00 WMEOMUXCA W BHOBh Pa3OypeHHBIX HAOMIOJATENBHBIX
CKB@)XMHAX, HaXO[LIMXCS HA OCHOBHBIX OYarax 3arpA3HEHHs, MPUYPOYECHHBIX K
y4acTKaM IPOMBINIICHHBIX M AarpOHpPOMBINUICHHBIX MpPEANPUATHH M ydacTKaM
[PUEMHUKOB OTXOJOB, BHOCATCA B TaOn.5. B rpade 4 mpu BBIIENCHHH MyHKTOB



HAOMOACHUI C APYCHO PACIOJIOKEHHBIMU CKBR)KUHAMM YKAa3bIBACTCA KOIMYECTBO
CKBaXHH B KakaoM myHKTe (Kycte). Hampmmep, mmeercs 10 HaGmomaTembHBIX
TOYEK, U3 HUX B [IATH TOYKAX MO OJHOH HAOIIOAATENbHON CKBAXKUHE, B IBYX TOUKAX -
[0 JB¢ HaOMOJAaTeNbHbIE CKBKHUHBEI, B TPEX TOUYKAaX - MO TpU HaOMOAaTenbHbIE
CKBaXXWHBI; 3amickiBacTes 310 Tak: 10, 5(1), 2(2), 3(3). B rpade 5 cBeaeHms o
paccTosHMM  HaOMOAATENbHBIX CKBAXUH OT HCTOYHHKA 3arpA3HCHHS, HX
OPHEHTHPOBKA OTHOCHTENIBHO HACTaBJIEHUS! MOTOKA MOA3EMHBIX BOJ JaeTcsl I0
ImyHKTaM HaOimoneHus, HanpuMmep: Ne 3, (—), =200 M. B rpade 6 yka3eiBarorcs
IyOuHBl yCTaHOBKH (UIBTPOB B HAOMOAATENbHBIX CKBAXMHAX MO MYHKTaM
HaOmoxenns. Eciu B IyHKTe HaOMIOACHNS ABE WM TPU CKBAXWHEI, TO YKa3BIBACTCS
IyOuHA yCTaHOBKH (DIITBTPA KaKAOH U3 CKBAKHH.

5. METOJbI OITPEJAEJIEHUSA COAEPXKAHUSA B IIOA3EMHbBIX
BOJAX HEKOTOPBIX OPTAHMYECKHUX BEIIECTB

5.1. Onpenesienne HeTenpoAYKTOB

BBugy cioxkHOCTH cHCTeM HeTH W HEPTEHPOAYKTOB aHAIUTHIECKOE
MOHATHE HE(TETIPOIYKTOB MPU MX ONPEACNICHUH B BOAAX OTPAHHIMBACTCS CyMMOIt
yIIeBOAOPOa0B. Ilox TepMHUHOM "HedTeNpPOAYKTH" MOJPa3yMEBAIOT HEMONSIPHBIE U
MaNIOMOJNSAPHBIE YIIEBOAOPOIB! (aTiaTHIECKUe, apOMaTHIECKIE, ATHIUKINIECKUE),
COCTaBJLIIONIME INIABHYIO M Hanboyee XapaKTepHYIO yacTh HE()TU U MPOIYKTOB €&
nepepaboTKy.

MeTtonabl, UCHOMb3yEMble B HACTOAIllee BpeMs UL ompepeneHus HedTH U
He(TenpoayKTOB B MPUPOAHBIX BOJAAX, I03KHO PA3AEIUTH HA TPH OCHOBHBIE TPYIIIBL:

—  HecneuuduIeckue;

—  ofmajarorie rpynmnoBoil crenu(UIHOCTHIO M0 OTHOIIEHUIO K TEM HITH
MHBIM He(TAHBIM YITIEBOJOPOJAM;

—  BbICOKOCHEUM(UUECKHE TO  OTHOLIEHWIO K  MHAMBHUAYaTbHBIM
KOMIIOHEHTaM He(Tel, noaxoaamue s UACHTH()UKAUY UCTOYHUKA 3arpA3HCHUNA 1
KOJIMYECTBEHHOHI OLICHKH.

Kak mpaBuio, Bce METOABI SBISIOTCS "THOPUAHBIMA", BKITIOUAIOT MPOLICAYPY
BBLIENCHN HeTenpoaykra u3 o0pasia (SKCTpaKIus, aacopOmus v Ap.) B COUETaHUH
€ TEM MJIH MHBIM CMOCOOOM KOHEYHOTO H3MEPEHHS.

Hecnenmuduueckue METobl MMEIOT OIPaHUYEHHOE NPUMEHEHUE U HU3KYIO
49yBCTBUTEIBHOCT. Hampumep, BECOBOH METO MOXKET OBITh WCHOJIB30BaH A
ONpeJieNeHns YIIEBOIOPOA0B HeTH ¢ TeMneparypoit xumerns 6onee 200 °C, mpu
copepkanusix Oonee 5-10 mr/n. TpymHOCTH MOy4eHHMs BOCHPOH3BOJMMBIX
pe3ynbTaTtoB B 00JNACTM HU3KMX KOHLEHTpalui (MeHee | Mr/im) cBsA3aHa cC
BO3MOJKHBIMH OINMOKAMH HAa CTaAuAX YHAJECHHS PACTBOPUTEN BBHICYLIMBAHUSA
9KCTPAKTa U ONPEACICHHUS "KOHEUHOH TOUKH" B3BEIIMBAHUS.




CBCI[CHI/IFI o] Ha6J'[IOI[aTeJTBHBIX CKBOKMHAX Ha OCHOBHBIX O4Uarax 3arpA3HCHHA

Tabmuma 5

Ne Hnpexc Howmepa mynkToB
OGee KoI-BO N T'ny6una
n/m BOJIOHOCHOTO ~ HaOMIOICHUH, X
HaOIIOIaTEFHBIX YCTaHOBKH
HawmMenoranue odara FOPU30HTA, PacCTOSIHUA I, M, OT
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K MeronaM, o0najaioniyuM rpynmnoBoi cnelddUYHOCTbIO, MOKHO OTHECTH
CTIEKTPO(OTOMETPHIECCKHE METO/IBI, OCHOBAHHBIC Ha TIOTJIOMICHAN B WH(PaKpacHOM
(UKC), ynprpaduonerosoii (YDC) obnactu criekTpa wiv Ha (IyOpeCHeHIHH.

DOTOMETPHUECKUE METOAbl MCMOMB3YIOT sl KONMYECTBEHHOM OLIEHKH, B

MeHbIIelt  cremeHM - i1 wiacHTHQUKaumk.  Meroa — WH(pakpacHoit
CHEeKTPOOTOMETPUN  PETUCTPUPYET, [JAaBHBIM  00pa3oMm, mapaduHOBHIE H
NUKJIONapa(pUHOBBIE YIIIEBOOPOIBI, METOJ ynbTpaduoaeToBOi
CIEKTPOGOTOMETPUN - BCKO [PYIIY AapOMAaTUUECKUX YIJIEBOAOPOAOB, METOX

BHIUMON (IIyopecleHIMH - MONULUUKINYECKHE ApOMATHYECKUE YINIEBOJOPOMBI.
OrmmuuTensHOM ~ OCOOCHHOCTBIO  (pOTOMETpHUYESKMX ~ METOJOB  SBJIAETCA
HE00XOIMMOCTh OCTPOCHUS IPAyUPOBOUHON KPUBOIL I KOJIMYECTBEHHON OIIEHKU
HGCI)TGHPOZ[yKTOB, IpUYEM IMPaBUJIBHOCThL PE3YyJIbTAaTOB B 3HAYUTENbHOH CTICICHHU
OIIPEIEIAETCS COCTABOM KanuOpOBOYHOH cMecH. B kOHeUHOM cueTe, ueM Oofblie
IO YTIAEBOZOPOJOB, OMPEACIIEMBIX MAHHBIM METONOM, TEM HANEKHEE METOL.
Beuny ToT0, 9TO napaduHoBbie U LMKIONapadMHOBEIE YIIIEBOAOPOILl TIpeobmanaeT
B HeTax u Hedrenpoaykrax; meroq MKC nmpuHIunNuansHO Oonee, MPUTOAEH IS
OLICHKU CYyMMAapHOI'0 cojep:kanus HeprenpoayKToB. UyBCTBUTEIBHOCTE, PA3MTHMYHBIX
BapuaHTOB MeToga coctamaeT 0,02-0,1 xr/m. J[nsg KamumOpOBKM HCIONB3YIOT TPEX
KOMIIOHEHTHYIO CMECh: H-T€KCAJCKaH-M300KTaH-0€H30JI, H3MEPCHHS TIPOBOIAT B
obmacti 2700-3100 em ™.

Cpenn  BBICOKOCTEIM(DUIECKMX METONOB Hambosnee HMHGPOPMATHBHBIMU
sBIIsTHCS razoxpomarorpadudeckue mMetoasl (I'X), Tak Kak OHHM IIO3BOJIAET peIIaTh
3agadyu, Kak KOJIMYECTBEHHOM OLCHKH, TaK H I/I,E[GHTI/Iq)I/IKaLll/II/I HUCTOYHHKA
3arpA3HEHUH He(pTenpoayKTaMu. Bosbmm mpeuMyecTBoM [ X METO/IOB SBISETCS
BO3MOXHOCTh IIPOBOJUTH KOMMYECTBEHHbIM aHanu3 0e3 rpaayupoBKd 0O 0Opasiy.
quCTBI/ITGJ'IBHOCTB OOJIBIIMHCTBA TTPUMCHACMBIX BapHaHTOB I'X METOAOB
cocrasiser 0,01-0,1 mr/m.

PaznooOpaszHeie HeTempoAyKThl M MHMIPAlMOHHBIE (OPMBI MOTLYT OBITh
NMpoaHaM3upPOBaHbl TIPH  HCTIOJIB30BAHWM Pa3HbIX BapHaHTOB I'X METOAHUK,
MO3BOJIAIOIIMX YYMTHIBATH HHU3KOKHILINIAE W BHICOKOKHIIANIAE YTIIEBOJOPO/IHL.
OOBIYHBIM YCJIOBHEM pE€aM3alMi BBICOKOYMYBCTBUTEIBHOTO AaHAIM3a SBISETCS
MPUMEHEHHE IIAMEHHO-HOHM3aMoHHoro aerekropa (ITMJ) B coueranmm c
PasNMYHBIMU crocob0amMu oOoraieHuss npoObl. [y BbLIENECHMS BBICOKOKHMISIIMX
YIIEBOAOPOJOB Hambolee YacTo TIPHUMCHSIOT SKCTPAKIWIO, JUIST  BBIACTICHHA
HU3KOKUITAIIKX HapsIy ¢ SKCTPaKIWeH MCIOMB3YI0T AHAJIA3 PABHOBECHO! (hasIbl Mt
o0oraiieHie ImyTeM "BBIAYBaHHA" TOKOM MHEPTHOTO Trasza C YJNaBIMBaHMEM Ha
cOpOeHT.

Metoaonornyeckuif MOAX0M K KOHTPOMO HE(TIHEIX 3arps3HEHWit B
MOA3EMHBIX BOJAX OCHOBBLIBAETCA HAa MAAHHBIX 00 OCOOEHHOCTSX MUTPaluM M
paccesHHA HE(DTAHBIX YITICBOAOPOIOB B TOA3eMHOM ruapocdepe. OCHOBHBIMH
¢dmsrdeckuMu  (hakTopaMu  paccesHHus He(QTEMPOMYKTOB B OKpYIXKAIOMIEH cpere
SBIAIOTCA TIPOLECCHl WX MCHAapeHHs, PACTBOPEHMS, aAcopOLMU, [JIaBHBIMHU
(axkTopaMy  paspymICHHS - XHMHYSCKOE U  OMOXHMHYECKOE  OKHCIICHHE.
CooTHomeHUe 3THX (AaKTOPOB /UL pA3MMUHBIX CPEH, B YACTHOCTH [
TIOBEPXHOCTHBIX U NOJ3EMHBIX BOJ CYIIECTBEHHO PA3IMIHO, YTO BAYKHO YUUTHIBATDH
IIPH MCTIOIB30BAHUU PA3HBIX METOJOB HCCICIOBaHUSA. B MOBEPXHOCTHHIX YCIOBHSX
COCTaB HE(MTEIPOLYKTOB MOA BIMSAHMEM HCTAPEHUS W MHTEHCHMBHO MPOTEKAIOLIUX



MPOLIECCOB XMMHUYECKOH U OMOXUMUYECKON JECTPYKLIMU MPETEPIEBACT 32 KOPOTKHIA
CpoK ObicTpbic M3MEHEeHWs. B mom3eMHO# cpeme HamboJiee CYNICCTBCHHA POJb
NPOLECCOB PACTBOPEHHA M aacopOLMH, IPOLECCH Pa3pyILCHHUs 3aTOPMOXKEHBI, U
He(pTAHOE 3arpsA3HEHHE MOXET JUIMTEIbHO COXPaHAThCA. B cuiny 3toro BeiOOp
AHAJIMTUYECKUX METOJOB NPU W3YYCHNH HE(TSHOTO 3arpsA3HEHWS TOM3EMHBIX BOM
OIpENIENACTCA B NEPBYIO OYeEpeb OOIMMYU 3aKOHOMEPHOCTAMH CYINECCTBOBAHMS U
MUIPaLMHK YIIIE€BOAOPOAOB B HOA3EMHBIX BOJAX.

Beuny oco0eHHOCTEN NBIKEHUS HE(TAHBIX 3arpsA3HECHNN B IOPUCTHIX CPEAaX
0COOEHHYI0  OMACHOCTh Il 3arpA3HCHMS  MOJ3EMHBIX  BOJ  HEQTAHBIMH
YINIEBOJAOPOAAMH MPEACTABAAIOT HEPTH M HETENMPOAYKTH, OONafaomKe Maoi
BA3KOCTBIO M 3aMETHOH pacTBOPMMOCTHIO. B mepByro odepenp 310 OEH3MHEI,
KEPOCHHBI, TAKOKE AU3EIbHBIEC TOMIMBA U caMa HeDTb.

CornacHo AaHHBIM, ONy4YeHHBIM X MeTOA0M, pacTBOpeHHas opma HedTH
W PpasIUYHBIX HE(TENpOAYKTOB IIPE/ACTaBICHA OJHMM W TeM ke HabopoM
MOHOSIICPHBIX apOMAaTUYECKUX YIIEBOAOPOAOB, InaBHbiM o0pasom Cy-Cig, mons
KOTOPBIX OT CYMMBI YIJIEBOJOPO/OB, MEPEMEAIINX B pacTBop, cocrasiieT oT 80 %
Juist OEH3UHOB U 10 99 % Juts AW3ENBHBIX TOIUIMB, TIPH PACTBOPUMOCTH OCH3HUHOB -
98-129 Mr/n, KepocuHOB -6-11 Mr/n, AM3ENBLHOTO TOIUIMBA - OKONO 4 MI/n HedTei -
10 20 mr/n.

B Hacros1iee BpeMs SBISETCS OUEBUAHBIM, YTO HET YHUBEPCAILHOTO METOAA
WM TIPOLIEAYPHI TIOTOTOBKH MPOOBI, TOJXOAAUIMX JUTs ONPEJCIICHNS Pa3HBIX BUIOB
He(TENPOAYKTOB BO BCEX 0ONACTAX KOHICHTPAIWi YITIEBOIOPOIHBIX 3arpsI3HEHHI B
PA3MUYHBIX NPHPOIHLIX YCAOBUAX. [l PELICHUS YACTHBIX BONPOCOB MPHTOTHBI
OTAENBHEIE METOIBI. B TO e BpeMs Uil KOJTMYECTBEHHOTO y4YeTa HeTenpoyKToB
Ha yposHe IIJIK, xorma BHA 3arpsA3HSIOINCTO TOIUIMBA HE WU3BECTEH, a TAKOKE IS
uaeHTUUKAIMM ~ WCTOYHMKA  3arps3HEHUsT  HEOOXOAMMO  paldoOHATBHOS
KOMIIJIEKCHPOBaHHE METOIOB.

B nambonee ofmeM Buae 3amada KOJMYECTBEHHOIO aHAIM3a Uil BOAHBIX
Cpea CBs3aHa C OINpPEIEIeHHEM CYMMEI YITIEBOAOPOJOB B JBYX(pazHO#H cucteme, T.€.
PAcTBOPEHHBIX; W  SMYJIBTHPOBAHHBIX  YIJICBOAOPONOB  PAa3HBIX  KJIAacCOB,
BBIKUMAIONAX B IIMPOKOM UHTEpBane Ttemmeparyp. Takum o0pa3oM, METOABI
BBIJENICHUS W KOHEYHOTO H3MEPEHHUS MOJDKHBI  IMpEAyCMaTpHBaTh ONpPENCTICHUC
HU3KOKUILIIIUX M BRICOKOKMILAIIMX YITIEBOJOPOJOB M (PUKCUPOBATH BCE UX KIIACCHI,
T.e. mapaduHbl, THKITONapadUHEL W apoMaTHUYECKHE YTIeBOaOpoasl. [Ipu BeIGOpE
METOOB IS aHaIu3a He(TSHBIX YIJIEBOIOPO/IOB, B TIOI3EMHBIX BOJAX HEOOXOMMMO
VUUTHIBATH, YTO B UCTUHHOM PAacTBOpPE NPeodnajaloT JErKoIeTy e apoMaTuiecKue
VIJIEBOJOPOABL, @ JUCTIEPTUPOBAHHbIE HEPTETPOAYKTHl Oojiee OJIM3KH MO COCTaBY K
HCXOJHBIM.

VunuteiBasgs BO3MOXHOCTM M OIPaHMYEHHUS PAa3IMYHBIX METOAOB, IS
KOJIMYECTBEHHON OIICHKH MOKHO PEKOMEH/I0BATH:

— Merogq WK cnektpodoToMeTpur B BaphaHTe, TPEIyCMATPUBAIOIIEM
SKCTPAKIMOHHOE BbIACIECHUE O€3 MOCICIYIOIIEro KoHueHTpupoBanus /18, 21/ u
meron I'X;

— g uaeHTH(UKAIMK UCTOYHMKA 3arpasHeHus - meton [ X. Hampumep,
nenecoobpazHo coueranue ABYX I'X METOAMK, OHA U3 KOTOPBIX MPEdyCcMaTpUBAET
BO3MOXKHOCTb perucTpanu BBICOKOKHUTIATIMX VTJIEBOJIOPOJIOB myTeM
HKCTPAKUMOHHOTO  BBIACICHWS  HU3KOKUIAIIMAM  PacTBOpUTENEM, JApyras -



PETHCTpPaIIO HU3KOKUITAIINX YIIEBOAOPOJOB MyTEM SKCTPAKLHOHHOTO BHIACICHHS
BBICOKOKUIALMM pactBoputenem /11,12/ (mmm quis sToii nenu npumenuts Meton ['X
napoda3HOTo aHaIN3a WK ra30BYI0 SKCTPAKIIUIO).

Ilpu otbope mpo® M XxpaHeHMH NpOO BOABI U OKCTPAKTOB CJIEOYET
pyxosoacteosateea 'OCT 17.1.4.01-80 /30/.

Amnmnapatypa:

1. Hu¢pakpacHblii cHeKTpoOTOMETP, MO3BOJSAIOWINN PETHCTPHPOBATH
CTIEKTPHI TIOMJIOLIEHHS B HHTEpBae JuH BojH 2700-3100 cm™.

2. Ta3oBele xpomarorpadbl, YKOMIUIEKTOBaHHBIE Iu(pDepCHIHATBHBIM
TUTAMEHHO-UOHU3ALMOHHBIM JETEKTOPOM, Hanpumep, cepun JIXM-80, cepun "LiBeT-
500" (6-5E 1.550,141 TV-84).

5.2. OnpeneJieHne necTUIHIOB

Haubonee pacmpoCTpaHCHHBIMH  [PYNNAMH  TIECTHLMIOB  SBJIAIOTCS:
xyopopranmueckne  (XOII),  docdopoprannyeckue (POC)  cHM-TpHAHHEI,
MPOU3BO/IHBIE (PEHOKCHATKAHKAPOOHOBBIX KHCIIOT, kKapGaMaTsl U ap. [IpeacraBurenu
Pa3HbIX IPyNIl NECTULHIOB OBIAACIOT Pa3/IMyHON TOKCUYHOCTBIO H YCTOWYHBOCTHIO
BO BHEIHEH cpefe. K rnobambHo pacnpocTpaHeHHBIM NecTHiaaM otaocstes XOI1,
OHM OOHapYKMBAIOTCA BO BCEX OOBEKTAX OKPYXKAIOIIEH CpEmbl, B TO BpPEeMs Kak
Apyrue GUKCHPYIOTCS TOJIBKO B MECTaX UX NPUMEHEHHS.

J11 onpeneneHMs YKa3aHHBIX IPYMI MECTHLIMIOB ONMCAHBL METOABL
TOHKOCIIOMHOHM M Ta30Boit xpoMarorpadun. nsa GompmmHCTBa necTAIIOB ux TTJIK
JeXKaT HAa MUKPOIPAMMOBOM YPOBHE, a JUIL HEKOTOPBIX XJIODOPTAHMYECKUX
COCIUHEHUN - Ha HAHOTPaAMMOBOM. B NpHPOAHBIX BOJAX MOIYT HPHUCYTCTBOBATh
CJIOKHBIC CMECH IECTULMAOB, IPUHAMICKAIUX K OJHOW WM Pa3HBIM XUMHUYECKUM
rpynnaM. MHOTHE MECTHLHUIBI MOABEPracTCs B IPHUPOJHBIX YCIOBHUAX Pa3IUYHbIM
HpeBpalieHusIM (OKUCIICHHE, TMAPONM3Y M T.A.), a PE3ynbTare 4ero odpasyiorcs
HOBbIC XMMHMYECKHE COCAMHEHHS, KOTOpPble MOTYT OBITh TOKCHYHEE, YEM HUCXOIHBII
NPOAYKT, B cuily yka3aHHBIX NPUYHH CIOCOOBI OMPENENICHNS TIECTHIIHAOB B BOJAAX
JOJLKHBl OTJIMYAThCA BBICOKOM CENEKTUBHOCTHIO M HYBCTBUTENHLHOCTHIO. OTHM
TpeGOBaHUAM OTBEYAIOT METOMBI, TO3BOJISIOIINE OCYIICCTBILITh WHIMBHIYATBHBIH
anaim3. Ilosromy Haubonee s¢dexkTuBHE XxpoMmarorpaduyeckie METOAEl B
COYETaHUU c Pa3NUIHBIMH crnocodamu KOHLEHTPUPOBAHUSA 78
npeaxpoMarorpaduueckoit oumcTku. IIpym 3TOM HA MEPBOM 3Tale WCCIENOBAHMI
peo6aiano pa3BUTAE METOAOB TOHKOC/IOMHON XpoMaTorpadumu.

B Hacroamee BpeMsa NpeanouyTeHue oTaaeTcs Mmetogam I'X kak Hambosee
CETICKTHBHBIM, UYBCTBUTENLHEIM 1 HHQOPMATHBHBIM.

Kak mnpaBuno, METOAbl ONpPEAENCHWs] MECTULMAOB B HNPUPOTHOU BOIE
BKJIFOYAIOT CTaIUU:

—  BBIACITICHUS U KOHIIEHTPUPOBAHUS;

—  OUMCTKU KOHIICHTPATOB U NPEBAPUTENLHOTO (PPaKIMOHMPOBAHUS;

—  KOJMYECTBEHHOTO M3MEPEHHMS M UICHTH(PHKAIMH.

Jna I'X anHamu3a mecTunuioB HauOojee IMMPOKOE NPUMEHEHUE HAXOAAT
CETIEKTHBHBIE BHICOKOUYBCTBUTEIILHA JIETCKTOPDL:

J33 - neTekTop MO 3axXBaTy MEKTPOHOB ('KIIaCCHUECKHit" BapHAHT);

JIIP - nmeTekTop MOCTOSHHOM CKOPOCTM pPeKOMOMHALUM (HOBBIA BapuaHT



JETEKTOPA M0 3aXBaTy MEKTPOHOB);

JATH - 1eTekTop TepMOUOHHBIH;

JATA - neTekTop TepMOa’pO30IbHEIA;

JIIO - meTeKTop miaMeHHO-(hOTOMETPUUECKUIA,

I23 wu [IIP - npuMeHsIOT A ONpeleleHHs  XJIOPOPTaHMIECKUX
HECTULUTIOB;

ATHU, OTA - gnsa ompexpeneHus (HocoOpOpraHUUECKHX, TPUASHHOBHIX
HECTULUTIOB;

JAD - mrt ompeneneHus (HOcHOPOPraHUUECKHX, TAKOKE CEPOCOAEPIKAIIIX
TECTHUITUOB.

Beemu tunamu JIeTEKTOPOB KOMILIEKTYIOTCA OTEUECTBEHHBIE XPOMATOrpadsl.

I'X metoauky onpeneneHus Takux rpynn necturunos kak XOII, @OC, cum-
TPHa3UHEl B BOAE, paspaboTaHHbIe aBTOpckMMHK KomtekTusamMu BHUMTMHTOKCC,
BHHWHWXC3P, BU3P, BUOB, UOM u mporueamue anpodanyo IPynioi SKCrnepTos
T'ockoMuCCHE 1O XMMMYECKHM CpeiacTBaM OOpbOBI C BPEAWTENAMHM, OONC3HAMH
pacrenuii u copasakamu mpu MCX CCCP, omcaHsl B pyKOBOACTBE /29/.

ITompoOHoe omucanme I'X metomuku ompenenenus XOII mo marepuanam
UBM pmano Bpabore /16/.

WmetoTes rocyaapcTBEHHBIE CTaHOapTHBIE 00pasusl coctaBa ramma-I X1
(muuOaHa) U MeTadoca:

I'CO Ne 1855-80 nmuHman (99,8 %);’

I'CO) Ne 1854-80 meradoc (96,5 %).

3a madopmaumeii o CO cnenyrommx MNECTHUHIOB B PacTBOpax: 44-JUIT,
4,4-11E, poropa, (o3anoHa NpOMETpHUHA, aTpa3uHa, CeBUHA, CUMa3UHa, TIPOTIa3uHa,
o - B - IXUI" cremyer obpamarses mo aapecy: 270080 r. Onecca, YepHOMOpcKas
nopora, n1oM 80, ®uzuko-xumudeckuii. uH-1yT AH YCCP. Benenpkas H.A.

Amnmnaparypa: ra3oBele XpoMarorpagsl, ykomiuiekropauusie J[33, [I1P, ITA,
Hanpumep, cepun JIXM-80, cepun "Liper-500".

6. METOJIKA ITPOBEIEHHS F'A30BOM CHbEMKH ITPH
W3YUYEHUM 3ATPSI3HEH WS MTO3EMHBIX BOJI

Beneactaue nporeccoB ucnapeHus U Auddy3un ¢ moBepXHOCTH IPYHTOBBIX
BOJ HAJ 3arpa3HCHHBIMHU I'PYHTOBBIMUA BOOAMH MOXKET o6pa301saTLc;1 B 30HC aspanuu
razoBoe 00Jak0 M3 Haubosjee JIETYUHMX 3arpsA3HSIONAX KOMIOHEHTOB. OCOOEHHO
MHTEHCUBHO Ta30Boe 00Jako o0pasdyercs Halg MOBEPXHOCTBIO TPYHTOBBIX BOJ,
3arpsi3HCHHBIX HedrenpomykTamu. Hammgme raszoBoro obnaka oO6ycmoBnmBaeT
mpuMeHeHne ra3oBoil ceemkn /3,10,13/. Hapsny ¢ uccienoBaHHEM YHCTO ra3oBOid
(a3pl Ha;g MOBEPXHOCTHO IPYHTOB LIENECOOOpPa3HO M3Y4YEHHE COIACPIKaHWS ra3a B
3arpsA3HCHHBIX TPYHTOBBIX BOJAX. TakuM 0Opa3oM, TIPH WM3YUYCHWH 3arps3HECHHS
MO3EMHBIX BOJ, B OCOOEHHOCTH HE(TIHOTO 3arps3HEHNS, BECbMa MOJIE3HBIM MOXKET
OKa3arbCa TIPOBCICHUC ra3oBoi CBEMKHU, KOoTOpasa IIO3BOJISIET TTIOBBICHTH
HH(OPMATUBHOCTb UCCIACIOBAHUN U yACIIEBUTh MX. JaHHOE (pu3mueckoe sBICHUE
MOKeT OBITh HCTONBb30BAHO IS HCCIACAOBAHUS HE(PTIHOTO 3arpsA3HCHUs MyTEM
IIPOBEACHUS Ta30BOM CHEMKH, KaK T0 HEBOJOHACHILECHHONW JacTH pa3pe3a TOPHBIX
MOPOJI, TAK ¥ BOAOHACKHIIIEHHOM.



3agauamu ra3oBoii ChbeMKU ABJIAIOTCS:

Ilo aspupyemoii 30He:

—  naeHTA(UKaAIUL HCTOYHHUKOB 3arps3HEHUS HEQTHIO 71
HeTENPOAYKTaMHU;

—  OKOHTYpHWBaHWE ITMH3 HE(YTU U HEPTETPOAYKTOR, MPUYPOUESHHBIX

K TIEPBOMY OT IIOBEPXHOCTH BOJAOHOCHOMY FOPH30HTY WM 30HE a’pariuy;

—  YCTaHOBIICHWE PAacTPOCTPAHEHMs JHH3 HeTH W HE(TENMPOAYKTOB MO
MOBEPXHOCTH BOJIOHOCHOTO TOPU30HTA;

—  npuOnmKeHHas OLeHKa MacITaboB HETAHOTO 3arpPsI3HEHHUS.

Io BOJOHACKHIIIEHHOM YaCcTH:

—  ompeneNicHWE IUIOMAAM OOJIACTH  3arpsA3HEHHS BOAOPACTBOPHMBIMHE
YIAEBOAOPOJaMH HEDTAHOTO HPOMCXOMKICHNUS;

—  YCTaHOBIICHWC HaIWYAA JWH3 He®TM W HedTenpoayKTOB Ha
JMHAMIYECKOM YPOBHE IKCIDTyaTallMOHHBIX Ha BOJY CKBAKIH.

IIpu mpoBeAEHUN CHEMOYHBIX PA0OT OCHOBHLIMHM HH(OPMATHBHBIMH Ta3aMH
cIyar: TapadiHOBBIE VITICBOAOPOABI (METaH, 9TaH, MNpomaH, OyTaH, NCHTaH,
TeKCaH); HETpeJeNbHBE W IUKIHIECKHE YIJICBOJOPOABl (3TIVICH, MPOIMIICH,
OyTHUICHBI, AUETHIICH, AIUTWIEH, UMKIO0YTaH, UIMKIONPONAaH U Jp.); YIICKACIBIA ras3,
BOAOPOJ, KHCIOpPoA. TloCNe Huil CleayeT HWCMONB30BaTh B KAYECTBE WHIMKATOPA
repMETHYHOCTH OTOOpPA MPOOBI NOANOYBEHHOIO BO3/1yXa.

6.1. I'a30Bas cbeMKa B 30HE IPALMH

OCHOBHBIMH METOAMYECKUMH BONPOCAMH TIPOBEICHHS CHEMKH SIBIISIOTCA:
PAacosiokKeHne M KOJIMYECTBO TOUEK 0TOOpa mpol B MiaHe W pa3pese, IIyOHHHOCTh
TIPOBEACHUS CHEMKH; METOJ 0TOOpA U aHaM3a MPo6 MOATIOYBEHHOTO BO3AYXA.

Ileprox TIpOBEOEHUS CBEMOYHBIX pabOT JeMUTCS Ha JBa O3Tama:
npeABapuUTebHbIA U OCHOBHOH (cheMouHBIH). Ha mepBoM 3rtame OOJDKHBI OBITH
W3YYEHBI OCHOBHBIE YCIIOBHS paiioHa (CTPOCHHUE 30HBI a3pauuy, €€ TUTOJOTHIECKHI
cocTaB, WIyOWMHA 3aJ€TaHus YpOBHsA). 3aTeM, 3Has NPUMEPHBIE TNApaMeETPHI
3arpA3HSIOIET0 BELIECTBA U IOPHCTOH cpelbl, HEOOXOMMMO pacCUuTaTrh BpeMs
(hopmupoBaHUs Ta30BOTO 00TaKa B HEHACHIIEHHBIX mopoaax /10,18/. 3akaHuuBaTbCs
STOT dTan AO/DKEH COCTABJICHUEM CXEMaTH4eCKOll KapThl, MyHKTOB oTOOpa Hpob
TOTIOYBEHHOTO BO3IYXa.

Jlo Hauama ~ OCHOBHOTO  JTalma  CBEMKHM  ClEAyeT  MPOBECTH
PEKOTHOCLMPOBOUHbIE PA0OTHL, B X0J€ KOTOPHIX CJIEAyeT YTOUHHUTh CTPOCHUE 30HBI
a’panyn 1 rIyouHy oTbopa Ipob, OTKOPPEKTHPOBATH PACTIONOAKEHHE HA MECTHOCTH
OCHOBHEIX Tpodmiieli cheMKH, 0TpaboTaTs METOANKY O0TOOpa Mpo0 MOANOYBEHHOTO
BO3JYXa, NPEIBAPUTENBLHO BBIACHHTH COCTaB M KOHLEHTPALMIO YITICBOJOPOJHBIX
Ta30B, MPUCYTCTBYIOMNX B MOATOYBEHHOM BO3AyXe. PEKOTHOCLMPOBOUYHBIH OTOOD
enecoo0pasHo TPOBOJANTE HE TONBKO HA PA3NIMIHEIX YYacTKaX MpeAmnonaraeMoi
00J1acTH 3arpsA3HEHNs IPYHTOBBIX BOJ, HO M HA COCEACTBYIOIMX C HUMH (POHOBHIX
y4yacTkax. UWcmo Todek i1 NpoOHOTO TpoBeAeHWs cbeMku - 5-10 % ot
3aIUIaHUPOBAHHBIX.

Ha murpamuio ra3000pasHbIX yriaeBOJOPOAOB K NOBEPXHOCTH 36MIIH BIIMAET
psn dakropos /1,18/, Ho onpenensiomee ASHCTBAC HA OTUCTIIMBOCTD (DUKCHPOBAHHS
aHOMallMi XMMHMYECKOr0 COCTaBa MHOANOYBCHHOTO BO3AyXa HMMEET CTPOCHHE H



JIUTONOTHYECKHUH COCTaB TPYHTOB 30HBI a’pauyi, B cBA3M C TEM, TO B TOYBE
MPOUCXOMAT OUOXUMHYECKHE TPOLECCH, PE3YIbTATOM KOTOPHIX  SBISICTCS
oOpazoBaHHe, TIJIaBHBIM 00pa3oM, MeTaHa W yrjiekuciaoro rasza /16,21/,
KOHICHTPALH, KOTOPbIX MOIYT HCKasuTh MOJyYacMbI€ MOAHHBIC, 3a BCPXHCIO
TPaHUIy MPOBENCHUSA CBHEMKH CIIEAYET NPUHUMATH TOJOMIBY TOYBEHHOTO CJIOS.
Huxneil rpaHuueii npoBeicHUs ChEMKH CIIYXUT HOBEPXHOCTh YPOBHSI FPYHTOBBIX
BOII.

KoHkpetHO miryOMHAa NpOBEACHUS CBHEMKM YCTaHABIMBACTC C IOMOLIBIO
PEKOTHOCHHPOBOYHOTO 0TOOpa mpo0 (B Ciaydae, €CIH €CTh BO3MOKHOCTh
XPOMaTOrpapuueckoro OMPEAENEHHs COACP:KaHHA YIJICBOJOPOAHEIX Ta30B B
MOJIEBBIX YCIIOBUAX) WM PACYETHBIA TyTEM. 11 OPHEHTHPOBOYHBIX OLEHOK TTyOUH
[NPOBEICHUS CHEMKH MOXHO MCIOIBb30BaTh cieaytoumii pacyer. [IpuOmmkeHHO
paccTosiHie MaKCUMAaIbHOro MyTH MU py3un x VYIIIEBOAOPOIHBIX Ta30B 3a BpeMs t
(Ipy  YCJIOBUM, 4YTO COJAEPXKAHME YIVIEBOAOPOAHBIX [a30B U I[IApOB B JIMH3E
HedTenpoayktoB C, HaMHOro OOJNbIIE MX COMAEPKAHUS B ITAPOBOM IIPOCTPAHCTBE

30mbl adpamun  C) Gyzer paHo X=)7Dt , rae D — kosddumuent muddysun, M>/cyr.

Ipu Maneix 3HAYEHHAX t TIyOMHA TMPOBEOCHHS CHEMKH OMPEIENSeTCs 3HAYCHAEM
x. Ecmn x Gonbllle MOIHOCTH 30HBI a3palii, TO TIyOHMHA MPOBEACHUS CHEMKH
JI0JDKHA OBITh MUHUMAJIBHO, HO 00S3aTeNIbHO HUKE OAOLIBEL TIOYBEHHOTO CIOSL.

BaxHbplli METOAMYECKMM BOMPOCOM SBJIETCA pa3MEIlEeHHe To4eK oTOopa
npo0 ra3a B IUIaHe. DTOT BONPOC HEOOXOAMMO peliaTh, HCXOAA U3 3amay
uccieioBaHui. B ToM ciydae; ecnu HeoOXOAUMO YCTaHOBUTS, SIBJIAETCA JIU TOT WM
WHON XO3AHCTBEHHBIH 0OBEKT HCTOUHUKOM 3arpsa3HeHus (M3), myHKTH oTGopa npob
rasa pacnoJjiaraetcsi 1o npodur, KOTOpb coctouT M3 6-7 TOouek. M3 sroro
KOJIMYECTBA JIBE€ TOUKH OTOOpA PACToNiaraloTcs BUHE TIO MOTOKY TPYHTOBBIX BOJ OT
U3 (onna B HemocpencTBeHHoM Onu3oct ot U3, mpumepno B 10-30 M, Bropas — Ha
paccrosHuu 500-1000 M, T.e. oHa sBiusercs ¢oHOBO#M). JIBe TOouku oTOOpa
BHYTPHUIIOUYBEHHOIO BO3/AyXa pasMelarTcs Ha Tepputopunm U3 (omHa BeIIE 1O
HOTOKY IPYHTOBHIX BOJ OT MECTA IPEANOIaracMoi yTeuku HeTepoAyKTa, BTOpas -
HETIOCPEICTBEHHO Ha MECTE YTEUKH), OCTAbHBIE — HW)KE 1O IOTOMY IPYHTOBBIX BOJ,
or U3. PaccrosHMe MeXIy TOUYKaMM CJEIyeT BBIOMpPAaTh C YYETOM MECTHBIX
THAPOTEOJIOTUYECKUAX YCIIOBUHM, SKCIUIyaTaluu MOA3EMHBIX BOoA u mp. OnHako
HOCJIEAHEIO TOUKY 0TOOpA ClieAyeT pacmnoaraTb uin Onu3 ApeH (T.€. PeKa U 1p.), Wik
BOMM3U BOJ03a0OPHBIX CKBAKHH (TPH YCJOBHHM, YTO TMOCIETHWAE HAXOMATCS Ha
paccrostaum oT U3 He Gonee 1-3 k).

ITpu 3amade BEHISBICHHUS TUTOMIAAN 00JACTH HE(TSIHOTO 3arpsA3HEHUS ra3oBas
CheMKa [OJDKHA HMETh IUTOMAAHOM xapakrep. OOBIYHO y4YacTOK 3arps3HEHUs
MOKPHIBAETCS ~ PAaBHOMEPHOM  ceTkodi Touek orbopa mpob6. IIdar certkm
YCTaHABIIMBACTCS C YICTOM YCIOBHiT paifoHa padoT u o6beMa yTeukn. Eciu yredxn
HeOOoNbIIME, 10 3-5 T, TO MAr CETKY MIPUHAMAETCS PAaBHBIM 0KOJI0 50 M, TIPH CPEIHUX
yreukax (5-10 1) mar cerku — 100 M, npu 3HauuTeNBHBIX yTeukax (>10 1) — 200-500
M. IIpy IIOIIAmHBIX WMCCICAOBAHMAX BCE OCHOBHBIE HPO(MHIIH, COCTaBJIAIOIIUE
PABHOMEPHYIO CETKY, OJKHBI BHIXOAUTH Ha (POH.

IIpoBoms Xak TJOWAAHYIO, TaKk ¥ MNPOQHIBHYIO CBEMKY, HYXKHO
MPEeIyCMOTPETE U IyHKTHI TIOWHTEPBAIBHOTO 0TO0pa mpob. PacmoaraTe ux clenyer
BOJM3H HMCTOUHHMKOB 3arpsi3HEHHS, HA PACUCTHOW TPAECKTOPWH JBIDKCHWS JIMH3bL



He(TEMpOAYKTOB C TMOTOKOM TPYHTOBBIX BOA W Ha (DOHOBBIX ydaCTKaX.
TonHTepBaTbHBIE NCCNENOBAHNS TIO3BOJLIIOT OTOMTH HAMOOJIEe 3arpsA3HEHHEBIE CIION
IPYHTOB 30HBI a3pauuu U 1o ¢opMe KpUBOH ¢ OOMbLICH YBEPEHHOCTBIO YTBEPKAATH
0 Hammauu JuH3bl  HedTenmpoaykToB. OCOOCHHO HEOOXOMMMBI  TOJO0OHBIC
WCCIICIOBAaHMA TPW 3HAYUTENbHON MomHocTd (Gomee 10 M) 30HBI a’pamuu H
HEOTHOPOAHOCTU €€ CTpoeHuA. KOoNMuecTBO MyHKTOB MOMHTEPBAIbLHOIO 0TOOpa
npo0 cregyeT TIaHWPOBaTh B 3aBHCHMOCTH OT KOJIMUECTBA HCTOYHHKOB
3arpA3HEHNs, 11ara ChbeMKH, MOITHOCTH U HEOAHOPOJHOCTU CTPOEHHUS 30HBI a3pallviu.
[o ombITy paboT MyHKTOB MOWHTEPBATLHOTO 0TOOpA MPOO HOKHO OBITH HE MEHEE
10-15 % ot oOmero 4mucima IaHEpyeMBIX. Tak Kak ITOMHTEPBANbHEIN OTOOp
OCYIIECTBIIIETCS OT IIOJOIIBEI TOYBEHHOTO CIIOSl 10 YPOBHS IPYHTOBBIX BOA, TO 3TU
CKBKUHEI CIEAYET TAKKE MCIOMb30BATh KaK 3aBapOYHEIE, T.€. TOHUMO 0TOOpa mpob
MOAMOYBEHHOTO BO3AyXa HEO0X0IUMO 0TOOpaTh Ipo0y IPYHTOBHEIX BOA (C YPOBHA) U
AQHAIUTUYECCKU YCTAHOBUTH YPOBEHb HE(PTAHOTO 3arpsa3HEHNA.

Bypenue ckBaxuH w1 oT6opa mpod MOANOYBEHHOIO BO3AyXa Hambonee
MPOU3BOAUTENBHO OCYIUECTBIATE ¢ moMompio MoToOypa -10 M. OcHoBHbie
rmapaMeTpsl OypeHWs: MakcuMaibHas TiayOmHa — 15 M, aumamerp OypoBoro
MHCTPYMEHTa — 76 MM OypeHHe BO3MOXKHO IIEKOBOE M KOJIOHKOBOE.

CKBa)XHHa, TSl TPOBEAEHHUS Ta30BOi CheMKH OypuTCs IIHEKOM Oe3 06caaku.
INounHTepBanbHbLil 0TOOP MPo0 IpexycMaTpUBaeT NMOMHTEpPBaNbHOE Oypenue. OT6op
npoOBI MOAMOYBEHHOTO BO3AyXa MIPOBOJAUTCS CPa3y MOCIE OKOHYaHUs OypeHHs.

PaccmoTpum MeToapl oTOOpa Mpod MOANOYBEHHOTO Bo3ayxa. OMuH W3 HHUX
MCIONb3yeTesl Haubomee YacTo MpH T€OXUMUYECKUX paboTax i MOUCKOB HETH U
raza. OH 3aKJI04aeTcs B TOM, YTO OTOMPAeT KEPH MOPOJIbI, MOCIE YEro 3TOT KEePH
TePMETU3UPYIOT U AOCTABJISIIOT K MECTY AErasaliu, riae OTACIAI0T BHYTPUIIOPOBbIi
BO3Lyx OT mopoael /18/. Jlpyroii merom wucnonezyercs mnouBoBenamu /6/. OH
3aKTIOYAETCS B MEXAHUYECKOM BJIABJIMBAHWM B TOYBY CIIELHABHOTO CTaKaHa M
MOAOIPEBE €0 BMECTE ¢ NOYBOM. [Ipy 3TOM BHYTPUIIOYBEHHHH BO3AYX PaCHIMPAETCS
U HIEPEXOANT 1O TpyOe U3 MpoOOOTOOPHHKA B EMKOCTB ISl XPAHEHHUA.

OpHaKo 3TH METOJB! JOCTATOYHO HEYHOOHEHI, a MOpOi W HEBO3MOMKHBI MPH
ra30BOH CHEMKE B MOPOJAX 30HBI apallii.

HanbGonee nenecoo6pa3sHo MpH MPOBEACHAN ra30BOH CHEMKH B 30HE a3spanyd
UCTIOJIb30BAaTh METOJ| Pa3psHKeHHs B ONpoOyeMOM HHTEpBaje CKBAXKHHBL. OH
3aKITIOYAETCS B TOM, YTO YaCTh CKBaKUHEI TIEPEKPEIBAETCS OT aTMOC(EPHOro Bo3ayxa
U U3 MHTEpBajla OTKaYMBAeTCs BO3AyX. [IPHTOK MOMNOYBEHHOTO BO3AYyXa B 3TOT
UHTEpBal MPOMCXOOUT 32 CUET PA3HOCTU [ABJICHUI B CKBAXHMHE M IOPOBOM
MPOCTPAHCTBE YYaCTKOB TIOPOABI, COCENCTBYIOLIMX CO CTBOIOM BaKyyMHPYEMOTO
UHTepBana ckBaxwHH. [locTymupmuii B ompoOyeMblif MHTEpBal MOANOYBEHHEBIH
BO3JYX € IMOMOIIBIO CHELHAIBHOTO 30HAAa W NpHcHoco(IcHUH MmepeKayuBacTcs B
nmpo6ooTOopHUK. OMBIT MPUMEHEHHS TOr0 METOJA MOKA3al, YTO OH JAcT XOpOoLIue
PE3YNBTATHI, POCT U JOCTaTOUHO 3KCIpeccuBeH /9,10/.

JHa orGopa npoGbl MOAMOYBEHHOTO BO3IyXa METOAOM PaspsKEHUA
HCTIONB3YEeTCsA CNIEAYIONIe MaTepuansl ¥ obopymoBanue: MmotoOyp J-10 M,
BaKyyMHBIH Hacoc (Hanpumep, Hacockl IllmHnma, KomoBckoro u np.); coenuansHO
CKOHCTPYUPOBAHHbI 30HA C MAKEPOM, COCAUHUTENIBLHBIE BAKyyMHBIC IJIAHTH;
eMKOCTH i otbopa mpob (6yTeutkk 0,5 J1 WM crenuaibHbe TPoO00TOOpHUKH,
emkocth 10 11; Hacwiuennsiii pactsop NaCl mogkucnennsiit 1o pH = 3+4; pe3nHoBbIC



npookn Ne 16; mpoOka ¢ Bpe3aHHBIMH ABYMSA MENHBIMH TpyOkamw (oaHa TpyOka
mpopesaet npobKy U 00pe3aeTcs 3amoMIIIo ¢ €& KpaeM, BTopas - JOJDKHA JOCTaBaTh
IHO OyThLIKK). 30HI C TIAKEPOM MpPeACTaBiisieT co0oif TPyOKy U3 HEpKaBEIOLICH
CTaJM, OJIMH KOHeI KoTopoii nepdopupoBan Ha BeicoTy 0,25 n. Brimue nepdoparmu
VYCTaHOBJICH PE3WHOBBHIN MAakep, KOTOpHIif IJIA MOJAa4d B HEro BO3dyXa HMEET
otaenbHblid oTBoA. JnuHa makepa coctaBiieT 0,4 M. Bricota TpyOkH makepom He
JMMHATAPYETCS W COCTABIAET OKomo I M.

ITpouecc orbGopa mnpoObI mpeAcTaBisgeT CcO0OH pAd TOCJEIOBATENbHBIX
omepanyii. [Ipexae BCero, ¢ MOMOIUBIO MOTOOypa OypHTCS CKBa)KHHA, B KOTOPYIO
BCTaB/IAeTCa 30HA. C MOMOIIBIO HAcoca Makep 30HAA HAMOJHAETCS BO3AYXOM H
MEPEKPHIBACT HIDKHIOIO 4YacTh CKBAKHHBI OT aTMOc(epHOro BO3AyXa. 3JareM
BaKyyMHBI/i HAcOC COEMHHSETCA C 30HAOM, M OMpoOYyeMBIlf HHTEPBA CKBAKHHBI
npokaunBaercs. Llenbio Mpokadykd sBIAeTCA yJaleHHEe aTMOC(EpHOro BO3AYyXa,
KOTOpBIi IIMan B CKB)KMHY B Ipolecce €€ OypeHus, U MHTEHCU(UKALUS PUTOKA
BHYTPHIIOPOBOTO BO3[yXd, HACHIILCHHOIO YIIIEBOJOPOIHBIMU ra3aMH, W3 CTEHOK
CKBAXXKUHBI B ONpoOyeMblif mHTEepBan. O0BeM NMpPOKaYKM BO3AyXa COCTaBIAET 5-6
CTOJI00B BO3/1yXa, 3aK/II0UYEHHOIO B OIIPOOYEMOM UHTEPBAJIE CKBAXKUHBL.

IMocne mpoBedeHHMss MOPOKAYKM CKBR)XHMHA TOTOBA K OTOOpPY NpOOBI
MIOATIOUYBEHHOTO Bo3ayxa. Jlanee eMkocTh 00beMOM 10 JT 3aMONHAETCS HACHIILIEHHBIM
PacTBOPOM XJIODHCTOTO HATpHsA, B HEE OmMyckaeTcss mpoO0OTOOPHHK (0OBIYHO 3TO
OyTeiika 0,5 1) ¥ Takke HAMONHAETCA 3TUM pacTBopoM. Ilocie 3Toro 6yThITKa MOA
CJI0EM JKUIKOCTH 3aKphIBacTcs NpoOKoH ¢ TpyOKaMH M NEpeBOPauMBAcTICS BBEPX
JHOM. B TakoM IIOJIOKEHUM B 6yT1>1m(e HE OOJIDKHO OBITH My3bIPBKOB BO31YyXa. 3areMm
K BBIXOJHOMY IITYI[EPY BAKyyMHOTO HAcoca IO/COEMUHSETCS BaKyyMHBII HITAHT 1
OmyCKaeTcs B eMKOCTh ¢ pacTeopoM NaCl , ckBaxxuHy BHOBb MPOKAYUBAKOT I TOTO,
9TOOBl YOQIUTh W3 IUTAHTA aTMOC(EPHENH BO3AYX M TIPOMHBITH €0 OTOMPAaeMBIM
NOJANOYBEHHEIM Ta30M. [IOBTOpHAs MpoKadyka COCTaBIET 5-6 KaukoB Hacoca, MO
OKOHYAHUY €€ IIITaHT HEOOXOMMO MPUCOCAMHUThL K JJIMHHOM TpyOKe mpoOKH (T.€.K
Tolf TpyOKe, KoTOpas mocraerT maHO OyTeUTKH). CoOOCTBEHHO OTOOp MPOOHI
3aK/IOYACTCd B BBIIABIMBAHMM W3 TPOOOOTOOPHMKA pacTBOpa MOBAapEHHOM COMH
[IOANIOYBEHHBIM BO3AYXOM, IIOJABAEMBLIM B HEr0 BakyyMHBIM HacocoM. Ilocne Toro,
Kak mpoba TOAMOYBEHHOTO BO3AyXa 3akiMeTr B mpobooTOopHmMKE 90-95%
IpOCTpaHCTBa, paboTa Hacoca mpekpamaercsa. Hacoc oTcoemunsercs, mpobka ¢
BPE3aHHBIMU TPYOKaMM 3aMeHseTCs Ha TIYXyIo NpoOky. Bee a3tm omepammu ¢
npoOkaMu HEOOXOAUMO TIPOBOANTH MOA CJIOEM JKMAKOCTH. TpaHCIOpTHOE
MOJIOKEHUE EMKOCTH C TPo0oii - mpoOkoit BHM3. OCTaBLIMACS B €MKOCTH PacTBOP
NaCl sBiserca BOJAHBIM 3aTBOPOM, IIPETIATCTBYIOIUM CMCIICHUIO OTOGpaHHOI‘O
BO3/lyXa ¢ aTMOC(EPHBIM BO3TYXOM.

B nemoM mo omeiTy padoT BpeMs 0TOOpa OAHOM IpOObl HOANOYBEHHOTO
BO31YXa, BKJIIoYas OypeHHe CKBaKHHBI [TyOHHOM 10 3 M, COCTaBIIsieT OKoo 20 MUH.

XpaxeHue mpoOsl 6e3 A0CTyIa CBeTa B aTMOC(EPHBIX YCIOBUAX AOMYCKAETCs
He Goiee | cyT, B XONOOUIbHUKE - HE Ooee Hepemu. bompliye mepuoasl XpaHeHusa
HPHUBOAAT K CHIKEHHIO COJICPIKaHUs YIJICBOJOPOAHEIX ra3os B mpobe Ha 15-25 % /8/,

B cBA3M ¢ OTUM BechMa BaXKHBIM AacCIIEKTOM Ta30BOif CHEMKH SBIIACTCS
OIIpe/IeNICHNE KOHIEHTPAlMii U BUAOB YITICBOJOPOAHEIX I'a30B, IPUCYTCTBYIOIIUX B
npoOe MOAMOYBEHHOTO BO3Ayxa. PaHee TOBOPHIOCH O TOM, 4UTO ONpEAeNcHHe
YIJIEBOJOPOIHBIX Ta30B HEOOXOAMMO IPOBOAUTH XPOMATOTrPapUUECKUM METOLOM.



JUis 3TOro BO3MOKHO MCIIONB30BAHKUE PA3NHYHBIX Xpomarorpados (JIXM-80, Liser u
Jp.). OnHako Haubonee Henecoobpa3Ho NMpUMEHATh XpomaTtorpadsl Mapku XITM-2
i XITTM-4, KOHCTPYKIHsI KOTOPHIX MO3BOJAET NPOBOANUTD ONPEACIICHUS B TIOJICBEIX
yCIIOBHAX. X OCHOBHBIE TEXHMYECKHE JAHHBIE: JIEKTPHUECKOE MATAHUE - OT CETH U
ABTOHOMHOC; a30BOC NHUTAHME - OT BCTPOECHHOTO (allIOHA C BOJOPOAOM E€MKOCTHIO
0,4-1,0 n, naBneHne B OamwioHe mo 15 MIla (mo 150 atm); pexxum paboThl -
M30TEPMUYECKU, TeMeparypa B TepMoctare - 50-200°C; neTeKTophl: HOHU3ALMH B
TIIAMEHH ¥ TIO TETUIONPOBOHOCTH, Mpejen (UKCAMA TOKa HOHM3amuu 1o 5-102
MA, BpeMs HenpepbiBHOM paboTsl - 8 4, cpemnee Bpemst aHanu3a npobbl 1o Ce-
BKJTIOYMTENBHO -10-12 MuH.

Pe3ynbTaTel IpOBENCHHUS Ta30BOM CHEMKM MPEACTABILIOTCS B BHAE KapT
(mpoduiieii), KOJOHOK W3MEHEHHs COACP)KaHHA YITIEBOAOPOJHBIX Ia30B B IUIAHE U
paspese. Ha 311 sxe MaTepuanbl HAHOCSTCS JaHHBIE 3aBEPOYHOTO OypeHHUs.

ITo COBOKYHHOCTH BCEX MAaTEpPHANIOB BBIACIAIOTCA YYaCTKU CYILECTBOBAHWS
TH3 HE(TEMpOIYKTOB HAa TOBEPXHOCTH BOJOHOCHOTO TOPH30HTA WIH B 30HE
a’paly U OLICHUBAIOTCA MacIITalbl 3arPS3HEHHUS.

6.2. I'a3oBas CbeMKa 110 BOJOHACHILIEHHOI 30He

l'azoBas cheMKa 0O BOJOHACHIIICHHOH 30HE TPOBOAUTC MO BCEM
UMEIOWUMCA B TPEAEaax IPEeAnojaracMoii obnactu He(TAHOro 3arps3HEHHS
CKBaXKMHAM, BCKPBIBAIOIIIM KaKue-TH00 BOJIOHOCHBIE TOPH30HTHI.

Ha moxarotoBuTensHOM 3Tame HEOOXOAMMO YCTaHOBHTH KOJMYECTBO M
KOHCTPYKLIMIO CKBAXKHH, PACHONOKECHHE WX N0 IUIOIAAM CBEMKH, Kakoil
BOJOHOCHBI TOPH30HT OHH BCKDBIBAOT, TIIyOMHY YCTaHOBKH (MIBTPOB U
Ha3HAUEHUE CKBAXMH.

Ha ocHoBe 9Tux MarepuanoB, a TaKKe C YY4ETOM [EOJIOro-
TUAPOTEONIOTHYECKOTO CTPOCHHSI HAMEYAlOTCsl OCHOBHBIE TTOTOPH30HTHBIE TPOdIIH
CbeMKH. [IoMMMO 3TOTO, B CBSI3M C Pa3IMIHON MeETOAWKOW oTOopa Tpob, Bce
CKBQXUHBI ACNAT Ha BE IPYIIIbL: SKCIUTYyaTAlMOHHbIEC HA BOJY U OCTAJIbHEIE.

Bo Bcex CKBa)XHHAaX, OTHECEHHBIX K paspsly OCTaIbHEIX, OTOOp mpob
MPOU3BOAAT B JBa dTama. J[is OMpejeneHWs HaJIWdusl clIos He(TEMPOIYKTOBR B
CKB)KMHE BHaJane OTOMparoT mpoly ¢ YpOBHSA MOM3EMHBIX Boa. Jms 3toro
HCTIONB3YIOTCA TPOOOOTOOPHUKHA OTKpHITOro THHa (mpoboorbopark CHMOHOBA,
JKEIOHKH ¥ Jp.). [IpoOy s ompedeneHus ra3oBoro COCTaBa MOA3EMHBIX BOJ
OTOMpalOT JIMIIbF MOCJTE NPEABAPUTEIBHON TNPOKAYKH CKBAXHWHBI TE€PMETHIHEIM
po60OTOOPHUKOM.

ITpoBeneHne ra3oBoi CHEMKH IO 3KCIUTYaTAalMOHHBI HA BOJY CKBRXXHHAM
MO3BOJIAET PEIIMTH CACAYIOIME BONPOCH: KAaKOBa KOHIICHTPALUs PaCTBOPEHHBIX B
BOJIE YITIEBOIOPOIHBIX Ta30B, KAKHE [a36] MUTPHPYIOT BMECTE C BOJIOH, M HIMEETCS JIH
Ha AWHAMHUYECKOM YPOBHE BOJBI B CKBAXXHHE CIIOH HE()TEHPOAYKTOB (B YHCTOM HITH
SMYJIBTHPOBAHHOM BUJE).

Meroauka otbopa mpo® BOABI Uil HOCHAENYIOMICH Aerazanyd W aHaIn3a
OTAENEHHOM CMECH Ta30B TOAPOOHO MPUBEACHA B METOJHMYECKUX mocodusx /2,7,19/.
OTMETHM JIMIIb, YTO, €CITH SKCILTyaTAMOHHAA CKBa)KHHA 000pYA0BaHA OTOJIOBKOM C
KpaHOM, To ipoba oTémpaeTcst n3 KpaHa. J|Jjist 3TOro ofiH KOHEL BAKYYMHOTO IIJIaHra
0JICBACTCA HA KpaH, a BTOPOil OMyCKaeTca A0 AHA OYTBHUIKH IOCHIE TPOEKPaTHOM



CMEHBI 00beMa BOABl LUIAHT M3 OYTHUIKM MEIJICHHO BBIHUMAETCd U OyThLIKA
3aKpBIBAETCA TIIyXOil mpoOKkoi TakwM 00pa3oM, 4To0bl B Helt He OBLIO My3bIpbKa
BO3AyXa. TpaHCHOPTHOE monoxeHue OyTHUIKH ¢ Mpoboif - mpoOkoit BHM3. B ToM
cllydae, eciy 10 TEXHHYESCKUMM NPUYMHaM Npo0y U3 KpaHa HEBO3MOXKHO 0TO0paTh, TO
€& 0TO0p MPOM3BOAUTCS C TIOMOIIBIO TEPMETHIHEIX TPOGOOTOOPHHIKOB.

Ot16op TpoOH BHYTPHCKBAXXHHHOTO BO3AyXa NPOM3BOAUTCA TONBKO IO
CKBa’XHaM, O60py£[0BaHHBIM OrOJIOBKaMH, TaK KakK MpHU WX HAITAYNUH HECBO3MOXHO
BI3YaIbHO YOSIUTHCS, AMEETCS MM HET B CKBAXKUHE ClIOit He(hTeTpOayKTOB.

HenocpencrBeHHo oT0op ocylecTBiseTca cieayromuM obpasoM. Ecnu
cKBaxxuHa padotaet, To €& 3a 2-3 u ;o orbopa mpobwl ocTaHaenHBaoT. [lepen
MyCKOM CKBA)KHHBI Ha MMEIOTIMICS HAa OTOJIOBKE KPaH OJEBalOT BakyyMHbI# TasaHT,
BTOPOii KOHEI[ IJIAHra NPUCOCAMHSIOT K OyTbUIKE, MPEABAPUTEILHO 3aNOJIHEHHOM
HACBILEHHBIM PacTBOPOM XJIOPUCTOrO HATpus. 3areM 5Ty OyTBUIKY MPOOKOH BHU3
(KOHCTPYKLHUS NIPOOKU Takas ke, KaK M IPU TAa30BOA CHEMKE HO 30HE a’palu)
OIyCKAIOT B COCY[, TAaKKE HAMONHEHHBIH PacTBOPOM xjopuctoro Harpus. [Tocne
TMPOBCPKHA TCPMETHIHOCTH BCEX COC[[I/IHCHHﬁ 3aIMyCKarOT HACOC CKBAYKWHBI. B l'[CpBBIﬁ
MOMEHT II0CJIE 3aIlyCKa U3 KPaHa Ha OTOJIOBKE MJICT HE BOJIA, @ BOJOBO3AYyLIas CMECH,
HMEHHO OHa U nepekayuBaeTcs B OyToulky. ITocne Toro, kak u3 OyTbuiku Ha 90-95 %
BBIIABUTCS PpacTBOp MOBapeHHOH conmu, orbop npekpamaioT. TpaHCTIOPTHOE
MOJI0KEHHE TIPOObI — NPOOKOI BHU3.

XpaHeHUEe HeEJCra3MpOoBaHHBIX MPoO BOABI B MOJIOKECHUM MpPoOKOit BHU3
(ropabIIKO OYTHIIKH OIYHIEHO B HACBILICHHBIH PAacTBOP XJIOPUCTOTO HATPH)
ngomyctuMo He 6onee 10 cyT /2,7/. B 3aIIMIIEHHOM OT CBETA MECTE.

ITpoObl rasa, W3BJICYEHHBIE M3 BOJbI, MOIYT XPAHUThCA B CTEKJITHHBIX
mpobooTOopHuKax He 6oee 3 CyT.

Ananu3 coacpKkaHusa YTJICBOOOPOAHBIX Tra30oB poBOAAT
razoxpomMarorpaguieckuM  MeTojoM.  [lonydeHHBIE — JAHHBIE  CBOJAT B
MOTOPU30HTHBIE KAPTHI (IPO(MIIN) U30KOHUCHTPALMI CYMMbl WM MHAMBHIYaIbHBIX
YIiaeBOAOPOAHBIX Ira30B, COOTHOIICHUSA Konuempaunﬁ HCMPECACTBbHBIX U TIPEACITBHBIX
yraesogoponos. Ha kaprax mwm npounix MOJNE3HO TAakKKE BBLACIUTH 30HBI
PacHpoCTpaHEHUs TKENBIX YITIEBOJOPOIHBIX ra3zoB (mpomana, OyTaHa, MEHTaHA,
reKcaHa, ux u30MepoB). [IpuUCyTCTBHE 3TMX Ta30B, B CBA3M ¢ uXx Oonee crnaboif
MUTPALIOHHOM CIIOCOOHOCTH MO CPABHEHUIO C METAHOM, 3TAHOM CBHIETEITBCTBYET O
COCEIICTBE CO CKBXKHUHOM MCTOYHWKOB, 3aTPA3HCHUS, a TAKKE O TOM, YTO UCTOUHMK
3arpA3HCHUSA HAXOOUTCH B 00JTaCTH MUTAHWUS CKBAYKUHEI.

Ilo pesynpTatam, CBEACHHBIM B KapTOrpadMUeCKHil MATEpPHAT, C YYETOM
TUAPOIMHAMUYECKUX MOCTPOCHUH BBIACTAIOTCS aHOMAIIBHBIE YUACTKU COJEpIKAHWS
PAacTBOPEHHBIX B BOJE YIJIEBOJAOPOAHBIX Ta30B JANA KaXIOTO BOAOHOCHOTO
ropu3oHTa, B mepBoM NpPUOMMKEHMHM STU YYACTKH FOKHO CUHTATh OOJIACTHIO
3arpsI3HEHHUA TOJ3EMHBIX BOJI PaCTBOPMMBIMH YyTJIeBOZOpomamMu. Kpome 3toro, Ha
OCHOBE COIOCTABJICHUSI COCTaBa YITICBOJOPOJHBIX [a30B II0 XpoMarorpammam (1o
HAJIMYUIO KaKUX-TMOO MAapKUPYIOIIMX YIIEBOJOPOJHBIX KOMIIOHEHTOB) CYJIAT O
B3aUMOCBSI3H 3arpsA3HEHHBIX BOJOHOCHBIX TOPH30HTOB MEXay ¢000d H ¢
pasIMYHBIMM UCTOYHHMKAaMM 3arps3HeHus. 110 aHOMaJbHO BHICOKOMY COAEPKAHUIO
YITIEBOAOPOJHBIX Ta30B BO BHYTPHCKBRXMHHOM BO3AYXC WICHTAGULHPYIOT
PAacIoIOAKEHHE JIUH3 HEPACTBOPUMBIX YTIIEBOJOPOIOB.



7. OHEHKA MACHITABOB 3AI'PA3HEHUS ITIOA3EMHBIX BOJ
HA YYACTKAX HCTOYHHUKOB 3ATPSI3HEHU A1

MacmTaObl 3arpsi3HEHHS] MOA3EMHBIX BOJI, BBHI3BAHHOI'O AHTPOIOT€HHBIMH
(TEXHOTCHHBIMH) HWCTOYHHMKAMHM, OLECHHBAIOTCA 4YEPE3 CIEAYIOLLHE MOKa3aTeNH:
pasMepsl (TUToIaAp) 00MacTH 3arps3HEHNs, HHTEHCHBHOCTD 3aTrPsS3HEHUS, CKOPOCTh
HEePEMENIECHNS TPaHUIBL 001acTy 3arpsa3Henus /3.13/.

[nowans obnactu 3arps3ueHws. OmpenesseTcs BEIWIWHON, TUIOMIAIH,
3aKJIIOYEHHON BHYTPHM TPAaHWLBI TPENENbHON MHUHEpanu3anuu 1 T/1 win BHYTpH
rpaaunel [[JIK TROWYHOrO M NAHHBIX YCIOBUEM 3arps3HsIOLIET0 KOMIOHEHTA.
I'papauuu pa3mepos miolanei 3arpsa3HeHus NpeacTaBieHbl B TalI.0.

Tabnuua 6

I'papauuu nnowazneit (F) 3arps3HeHns MOJ3EMHBIX BOJ
I'pamaumn 1 11 11 IV )\ VI VII Vil
E“fM‘%am’ <1 | 1-5 |5-10 | 10-20 | 20-50 | 50-100 | 100-200 | >200

HHTEeHCHBHOCTD 3arpsA3HEHUs. MIHTEHCHBHOCTD 3arpsA3HEHUs MOA3EMHBIX BOJ
XaPaKTEPU3YETCS CIEAYIOIUMHI OTHOCUTEIIBHBIMU BEJIMYMHAMMU:

— cpemmedl MuHepamu3auueii (M) BHYTpH OONAacTH  3arps3HEHUs,
orpaHdeHHOM KOHTYpoM 1 1/n (ecmu oONacTh 3arps3HEHHUS BBIIEIAETCS TI0
MUHEpAIU3aLin);

—  CpeIHHMHU BEJIMYMHAMM JPyrux OOOOMICHHBIX ToOKa3areneii KauecTsa
BOJbI (00IIEl JKECTKOCTH, OKUCAEMOCTH TIEPMAHTAHATHOM );

—  CpeAHMMH KOHIEHTpalMsAMU OTIACHbHBIX BEILECTB BHYTPH 0OOJacTU
3arpA3HCHUS;

—  TeMmmeparypoit MOA3EMHBIX BOA BHYTPU 00JIaCTH 3arpsA3HEHUS.

OtHOocUTENbHAA CpelHAA BEIMYMHA MHMHEPATHM3ALUM BOAbB (WIM JpYIrux
HOKa3arelel €€ KauecTBa) ONPENeIeTCA KaK OTHOIICHHE CPEIHEH MHMHEPANU3anuu
BOJbl (WM CPEOHMX BENWYMH APYTUX IIOKazarenel KayecTBa BOABI) K IMPEAECIILHO
JOIyCTUMOM MWHEpaJM3aIMK BOABI (K IPENETbHO JOMYCTHMBIM 3HAYEHUAM APYIHX

. — M
TOKa3aresell kauecTna BOJEI), T.e. M YA

n
OTHOCHTENBHAS CpPEMHSS TEMIIEpPATypa BOJBI OMPEACIAETCS KaKk OTHOLIEHUE
cpenHeit TeMIepaTypsl BOJIBI BHYTPH 00IACTH 3arps3HeHus K (POHOBON TemrepaType
BOJIHI (32 TIpenesaMu 00/acTy 3arpA3HEHHUS).
Cpennsist MuHepam3aryst Bogsl (M) IpHOIHKEHHO MOXKET OBITh ONMpEAeIeHa
Kak cpeaHeaprpMeTHuecKas BeIMUMHA OTAENBHBIX 3HAUCHUM MUHepamm3auuu (M,
M,,...M,) 0 ckBa)kMHAM BHYTPH OOJIACTH 3arpsA3HECHMS

M=M1 +M2+...+Mn’ @)

n
I7e, N — KOJIMYECTBO TOUCK (CKBAYKUH, KOJIOAIIEB).




Ecnn BHyTpm 007acTH 3arpsi3HEHMS BEIACTSETCS N YYAaCTKOB C Pa3HBIMU
MHHEpamu3amusaMu Boasl Mj, M,,...M; u mBectHsl mwiomamn F;, F,,...F, atnx
VUYaCTKOB, TO CPEAHSS MUHEpaIU3alMs OMPENeNeTCs KaK CPEIHEB3BELICHHASA IO
IJTOLIA AN

_MFE +M,F, +.MF, 3)
F +F,+..F,
B ciydae rpynnbl XapaKTEPUCTHK 3arpsA3HAIOIIMX BELIECTB (HAMPUMED, TPH
BEIECTBA) HMHTCHCHBHOCTh  3arpA3HEHHA  PABHO  CYMME  OTHOCHTENBHBIX
KOHIIEHTPAIUH 3THX BEILECTB:

M

C C C
C=—"t+2+ 2 ©))
Cln CZn CSH
['pajanuy WHTEHCHBHOCTH 3arpsS3HEHMS IMOJIE3HBIX BOJ XapaKTepH3yeMOi

BEIWYUHON OTHOCHUTENBHON MUHEpaNuW3aluu A win BEIMYUHAMH OTHOCHTENBHBIX

3HAYEHMI OPYrUX MoKaszaTeneif KauecTsa JK =%, 0 =0£, C= LC , TIpE/ICTaBJICHHI B
Tabmuie 7.
Tabmuua 7
I'paaliMi MHTCHCHBHOCTH 3arPA3HCHUS
I'pajauuun A b B T I E
iﬁ““‘*“‘*a 1-5 5-10 10-30 | 30-50 | 50-100 | >100

ITpusencHnsie B Tabn. 7 rpajaliyd MHTEHCHBHOCTH OTHOCATCA KO BTOPOM
(3ammpe IeNbHOMN ) CTETICHH 3arps3HEHHUS.

BenuyvHa  OTHOCHMTENBHONH  CpPeAHEH  MMHEpAIM3ALMM  COBIANAET C
abComoTHOM cpemHell MuHepanmu3aluell, Tak Kak TPEACNIbHO  JOIycTHMa
MHHEpaIM3alys U THTHEBEIX BOJ paBHa 1 /1.

Ecmn obnacth 3arpsi3HEHUs BBIAEIAETCS] HE TONBKO IO MHHEPATH3ALUH, TO
KpOME BENHYUHBI M TPHBOIATCS 3HAYCHHS APYITUX MOKA3aTelell KadecTBa BOJEL
yKa3aHHBIX paHee.

OtaenbHbIE TIOKA3aTeIH MOTYT OTCYTCTBOBAaTh B IMOA3EMHBIX BOAAX; B 3TOM
CJIyuae OHHU He TIPUBOMIATCS.

TakuM  00pa3oM, HMHTEHCHBHOCTb  3arps3HEHHs  MOA3EMHBIX  BOJ
XapaKTepPU3yeTcsA  OTHOCHTENBHBIMH  CPEAHMMH  BEJIMUMHAMH  CJICAYIOIINX
nokasareneit: M,JK,0.

B atoM mepeune t - OTHOCUTENIbHAA CPEIHAA TEMIEPATypa; OJHOBPEMCHHO
JomkHa OBITH yKa3zaHa (oHOBas Temmeparypa (ty, ).

CBepx 3TOro mepedHs MOTYT OBITh TPHBEAEHHI CBEACHHA O OPYTHX
KOMITOHEHTaX 3arps3HCHMS TO3EMHBIX BOJ, €CIIH OHH COACPKATCS B 3HAYUTEIILHBIX
konuuecTBax. IIpu 3tom aommkHB 0BT yKa3aHsl ¥ [1JIK 5Tux BemecTs.

Hapsiny ¢ ykasaHWeM OTHOCHTENBHBIX CPECAHHX MHHepamm3amun (M) u
CpelHHX KOHUeHTpamwmii BemecTs (C) memecoo0pa3sHO yKa3aTh OTHOCHTENHHEIC
MAaKCHUMAJIbHEIE 3HA4YCHUA M, U C,, , Amjnomams M, u C,

max ? max max




CKOpOCTb _IIEpEMEINECHNA rpaHuubl  o6aactu 3arpssHeHus. CkopocTh V
MEPEMELICHNS TPAaHULBL OOJIACTH 3arpPA3HEHHsA HAXOMUTCS MO JAHHBIM PEKHUMHBIX
HaOMOEHUIT U OlleHUBaeTCA 1o popmyiie

X
V==
t

, (6))

[JIe X - pacCTOSHHUE, HA KOTOPOE CMECTUNIACh TpaHuLa OONacTH 3arpsA3HEHUs 3a
nepuoa BpeMeHH t . OueHku V clienyeT Npou3BOAUTh TI0 CTBOPaM HaOIIOATENbHBIX
CKBaXWH, KOTOpblE€ OpPHEHTHPYIOTCS IO HaNpaBleHHE €CTECTBEHHOTO INTOKA
MOA3EMHBIX BOJ, a TaKke IO HAaNpaBlICHUIO K OnuxkaiimeMmy Boao3abopHOMY
COOPYKEHHIO.

3anuck obnacTu 3arpasHeHds. Ha OCHOBe HCHONB3yeMBIX TOKa3areneit
KauecTBa BOJbI, Ipajjaliiii IOIAAN U UHTCHCUBHOCTH 3arpsA3HEHUS HOA3EMHBIX BOJ
Jaetcss yHHU(MUIMPOBaHHAA 3amuch OONACTH 3arps3HCHWsA. PaccMOTpUM 3TO Ha
npuMepax.

Ipumep 1. OOGnactb 3arps3HEHUA MNOA3EMHBIX BOA XapaKTEPU3yeTCA
MOBBILIEHHO!N ~ MuMHepanusaumed, comepxkanumem Ck, SO, Cr(xpoma), F u
IOBBIIICHHOM Temuneparypoil. Iliomaap o6nactu 3arpsa3HEHHS 1O  KOHTYPY
muHepanuzaimud 1 r/n paBHa 17 KMZ. CpenHue OTHOCHTENBHBIE 3HAYECHUA
MUHEpaIU3aliM, 3arpsA3HAIOLIMX BELIECTBY TEMIEPATyphl BHYTpH oOJNacTH
3arpsAsHeHNs cocTapnsetr: M =16,Cl1=8, SO,=6, Cu=12, F=9,f =1,5mpn ts=
12°C; BenmuumHa pH Bapbupyer ot 6,5 10 6,5.

O6mnacTh 3arpsA3HEHIS 3aMCHIBACTCA CIACAYIOIHAM 00pa3oM:

M -1V (17)- B (16);

C1-B(8); S0, -B (6); Cu-B(12);

F-B (9); I (tp) = 1,5 (12°C); pH =6,5-6,5.

[pumep 2. [okazarenu obnactu 3arpsisuenns M = 23, K = 2,7, CI=17,

50,=2, HM=6, NO,=2. Tnomaaps o6acTy 3arpsA3HEHMs O KOHTYPY MEHEPAITH3aIiH

1 r/n paBHa 28 KM, Temmepartypa B/l BHYTPH ofnact 3arpsisHenns ! =1,3 npu
ty= 14°C. Benuuuna pH uzMensercsa no mromamm ot 6,5 7o 5.

O0nacTh 3arps3HEHNS 3aHCHIBACTCS:

M -V (28)-B(23);

K -AQT), Ci-BUA7); 50, - A(2); H1I _B (6);

NO, - A (2); T (ty) = 1,3 (14°C); pH =5-6,5.

OTa yHUQUUMPOBaHHAs 3amuck OOJacTell 3arpsA3HEHHsA MOA3EMHBIX BOJ
Mojie3Ha Tpu OOOOUIEHWH MAaTepualioB IO TeppuTopum AestensHOocTH IO,
pecnyOJIMKe U CTPaHE B LICJIOM.

CeefieHus 0 MacluTadax 3arpsi3HEHHsS TOM3EMHBIX BOJA IO BCEM OCHOBHBIM
HCTOYHMKAM 3arPA3HEHUS B IIPEJieIax UCCIIeLyeMOii TEPPUTOPHHI BHOCATCS B Ta0J.8.

HasBaHue MCTOYHMKA 3arpsa3HEHUS, YKa3pIBaeMOro B rpade 2 3Toi TaOHIIb,
JOJLKHO OBITh MACHTUYHBIM €r0 Ha3BaHWIO B Tabn.l u 2. B rpade 4 mpuBomircs
OCHOBHBIE MOKA3aTENN 3arPsA3HCHUS MOI3EMHBIX BOJ W MX CPEAHME 3HA4eHUS (C. 3)
WIN CPEIHEB3BEIICHHBIE MO TUIOMAAM 3Ha4yeHus (Cy 3) B mpenenax o06JacTu



3arpa3HeHus. [lopsimok  3alMCH  OCHOBHBIX IOKA3aTeNieil CIEAYIOLIMA: [EPBHIM
3aMACHIBACTCS W NOJYEPKUBACTCA IIOKA3aTelb, 110 KOTOPOMY OKOHTYPHBAETCA
001acTh 3arps3HEHMS; 3aTeM CICAYIOT OCTaJbHEIE XapaKTepHHIE IS JAHHOTO
00beKTa TIOKA3aTeNu 3arpsA3HEHUs ToA3eMHbIX BoA. B rpade O npuBoaurcs
yHuduumpoBanHas  (popManu3oBaHHAA) 3alHCh  (XapaKTEpUCTHKA)  00JacTH
3arpsAsHenns. B rpade 7 yxassIBaeTcs KOJIMUECTBO ACHCTBYIOMNX HAOIIOIATENBHEIX
CKBa)KHH, 0 KOTOPHIM IPUBOASATCS CBEACHUS B Tpadax 4-6.



Macmrabbl OCHOBHBIX 04aroB (00iacTeit) 3arps3HEHHBIX
MO/I3€MHBIX BOJT

Tabmuua 8

ILromans
Hupexc "
OcHOBHEBIE obnactu
BOJOHOCHOTO
e Hcrounuk obmactu CODH3OHTA TIOKa3aTeNn 3arpssHeHust | Dopmanu3oBaHHas Kon-Bo
n/I1 3arps3HEHus, ngoﬂoma’ 3arpssHenus u | (F, ra), imHa | 3amuch 00facTy | HaOIMIoJaTeNbHBIX
MECTOIIOJIOJKECHUE i HUX CPEeHUE (L, xm), 3arpsA3HEHUAs CKBaOKUH
MOIITHOCTH (m,
M) BEITUYNHBI mmpuHa (d,
KM)
1 2 3 4 5 6 7




OtmernM, YTO 3amuch B Tpadax 4-6 cHauana AENalTCs Na pe3yNbTaram
PasBEIOYHBIX paboT, a 3aTEM Ha OCHOBE PEKUMHBIX HaOmoAeHuH. [T03TOMY B 3THX
rpadax yKasbIBa€TCs BPEMs, KOTOPOMY COOTBETCTBYIOT MPHBOIAUMBIE CBEAEHHA O
MaciTabdax 3arpsa3HEHAS MOA3EMHBIX

8. OLEHKA KAYECTBA IMOJA3EMHBIX BOJ HA
BOJO3ABOPHBIX COOPYKEHUAX

MacmTaOpl 3arps3HEHHs MOM3EMHBIX BOA HA BOXO3a00PHOM COOPYIKSHUH
ONCHUBAIOTCS MO ABYM IOKA3aTeNsIM: WHTCHCHBHOCTH 3arpsA3HCHUS OTOMPACMBIX
MOJ3EMHBIX BOJ M COOTHOIIEHWIO PAacXoja 3arps3HEHHBIX BOA K oO0meMy neOuty
B0J103a00PHOT0 COOPYXKEHHUA.

Takue OUEeHKH MPOM3BOJATCS MO BOJ03a0OPHBIM COOPYKEHHUSAM, Ha KOTOPBIX
PacXofl COCTABILIET CBBIE 5 THIC. M/CYT, W HAOMONAETCS yXy/IICHHE KAa4ecTBa
0T61/1paeM1>1x NOA3EMHBIX BOA.

3arps;3HeHHBIE BOJBI HA BOJ03a00PHOM COOPY>KEHIH MOAPA3ACNAIOTCA Ha JBE
KaTeropuu:

I - ycnoBHO-3arpsi3HCHHBIC, KOTJA KAadeCTBO BOJBI NPEBHILIACT (HOHOBOE
(ecrecTBeHHOE), HO ocraerca MeHbme [T/1K;

II - 3arpsi3HeHHsbIe, Koraa kadectso Boabl npesbimaet I1JIK. Xapakrepucruka
Ka4ecTBa HaeTcd M0 MHHepaiu3amud M unu mo KonneHtpampn C Kakoro-yimo6o
ONPEAEIAIOLIEr0 KOMITIOHEHTA.

O06o3HaunM [eOUT BOI03a00PHOTO COOPYKEeHUs Yepe3 Q , pacxof YCIOBHO-
sarpsasHeHHBIX Box (Op , 3arps3HeHHBIX BoA Qp. Torma noias BOX yXyAIIEHHOTO
KauecTBa, B o0meM aebuTe BOm03a00pa OLECHUBAETCH CICAYIOIUMMH BEJIMYMHAMMY;
Q/Q, QuQu (Qr+ Quw/Q.

Jpyro#i ToKasaTeib - WHTEHCHBHOCTH 3arpsA3HEHUS - OMPEAENAETCS 0
MUHEPAIU3aLMK (MM KOHIEHTPAIMH KOMIIOHEHTA) BOJ YXyIIICHHOIO KAauecTBa W
JaeTcs PasgeNbHO IS YCIOBHO-3aTPA3HEHHBIX BOI (1 KATEropus) u 3arpA3HEHHbBIX
BoJ (II kareropus).

DTOT HOKasaTeldb MHpPEICTABIAET COOOH CPENHEB3BEHICHHYIO (IO Pacxomy
CKBa)X1H, JAOLIUX yCJ'IOBHO-3a['p5I3HeHHyIO W 3arpA3HCHHYIO BOJBI MUHEPATU3aInuio
BOJIBI WJTH KOHIIEHTPAIUIO 3arPA3HAIONIET0 KOMIIOHEHTA:

_ MI(])QI(I) +M1(2)QI(2) +"'+M1(n)QI(n)

1 ’ (6)
Qo)+ Qi)+t Gy
C = Cr@r *Crie) + -+ CrnQian o
! Q1(1) +Q1(z) +"‘+Q1(n) '
M 0, Qi M ) Quy + -+ My Quriy
M, = (®)

Ouay +Cuiy +-+Cuiwy |



CII (I)QII(l) CII(Z)QI(Z) +o.t C[(n)Ql (n)

Cy=
Qm) + QI(Z) +ot Ql(n)

&)

HHIeKe B CKOOKaxX OTHOCHTCS K OTACIBHBIM CKBAKMHAM € KX PAacXoJoM U
MUHEpaau3annel (KOHLIEHTpauuei).

TlokazaTenn  WHTEHCHBHOCTH  3arpsA3HEHMS  yAOOHO  BbIpaXarh B
OTHOCHTEIIFHBIX BEJIMIMHAX

— M, — M
M, = : MH:M”

8 8

= C = C
,Cy =C_:’ Cy :C_Z,

rme Mg m Cg - mpenenbHO AOMYCTUMbIE MUHEPAIM3AMsA M KOHLEHTpAUusd, AJs
MUTHEBBIX BOA Mg= 1 1/, moatoMy Benuanusl My 1 M g (i MIL UM g) uncieHHo
PaBHBI.

JlaHHble, OTpaKaIOIMEe MacIuTadbl 3arpsA3HEHHsA MOA3EMHBIX BOJ Ha
BOZ03a00pHBIX COOPYXKEHMAX, & TAKXKE HEKOTOPBIE APYTHE UCXOAHBIE CBEICHUS
cBomATca 1Mo ¢opme B Tabn.9. B Tabnmuiyy BHOCATCA Ha3BaHWS M HOMEpa BCeX
BOJ03a0OpHBIX COOPY)XEHMH Ha TEPPUTOPUM JEATEIbHOCTH TIEOJIOTMYECKOM
OpraHM3allii, Ha KOTOPBIX OTMEYAETCH YXY/ICHHE KAuecTBa IIOA3EMHBIX BOJ.
Bomo3zabopHble COOPYKEHHS TPYNIHMPYIOTCS MO paifoHaM, a 3aTeM 000O0LIeHHBIE
JAHHbIE M0 paiiloHaM BHOCATCS B CBO/HBIE TAOIHUIIBI TTO0 00JIACTAM (peciry OuKam).

B rpade 2 ykasbBacTCi Ha3BaHHE BOJ03a0OPHOTO COOPYXKEHUA, €T0
MECTONOJIOKEHUE (TOPOA, HACEICHHBIM IYHKT), BEAOMCTBEHHAs HPHHAJICKHOCTD
(KOMMYyHAaNbHOE XO34MCTBO HACENECHHOTO MYHKTAa; MPEANPUATAC M MUHUCTEPCTBO
WM BEJOMCTBO, K KOTOPOMY OTHOCHTCS 3TO Npeanpusitue). B rpade 3 npusoaurcs
daxTiaeckmit ne6ut (Q ) BOZ03a00PHOTO COOPYKEHHS (B THIC. M /CYT), KOTHYECTBO
(n) #elcTBYIOIIMX  AKCIUTYaTallMOHHBIX  CKB&KMH, TEOJOTMYECKUM  HHJIEKC
SKCHEUPYEMOTr0 BOJOHOCHOIO TOPHM30HTA (ECIM MX HECKOJNBKO, TO YKAa3bIBAIOTCS
reoNIOTHYeCKHe WHAEKCH KakIoro ropmsoHTta). B rpade 4 ykassiBaercs (hOHOBBIC
(ecTeCTBEHHBIC) MOKA3aTENM KauecTBa Boa My u Cy (M3 uncia o0IrX | CIEIHANBHBIX
HoKa3atenei), Mo KOTOphIM (PUKCHPYETCs 3arpsi3sHEHIE BOJEL. B TekcTe WM B JaHHO#
xe rpade Tabn.9 crenyer ykasarh mpeaeabHO AomycTuMble 3HadeHus (M, 1 C,) 9Tux
nokazareneil. OrMeTdM, dUYTO 3HAYCHWE MUWHEPANM3alMM JTaeTcs B I/, a
KOHLEHTPAllMM OTACNIBHBIX KOMIOHEHTOB B MT/N, KOHIEHTparMM TeX WIH HHBIX
BewmecTs oOo3HauaroTes: Cgp, Csoq mmum C(Cl), C (SO u t.a. B rpade 5
3aNUCHIBAIOTCA PAcXol Qp YCIOBHO-3arpsi3HEHHBIX BOX W KOJMYECTBO CKBAKHH ( 1),
JAoIMX 3Ty Body. B rpade 6 nemaercst aHaJIOTHYHAs 3aTUCh ATl 3arPSI3HEHHBIX BO.
B rpade II mpuBomuTCsS BpeMs Hauaja SKCILIyaTallk BOAO3a00PHOTO COOPYKEHHUS
(T,) 1 BpeMs Havana yxyameHus kagectsa Bogs! (T,); mpumep 3ammcu T, = 1956 T,
T, =1967r.



Tabmuma 9

MacmTabs1 3arpA3HCHUA MOA3EMHBIX BOJT Ha BOI[OS&GOpHBIX COOPYKCHUAX O TCPPUTOPUU JACATCIBHOCTH TE€OJIOTUIECKOI

OpraHu3auyu
(3) (TBIC.

Bomozabop, M/cym), n
Ne MECTOTION., ﬂeﬁgfgyl]i)?.uﬂx é\ﬁgﬁz) Qs Qus 0/Q QuwQ M, My, L,
o/n BEJIOMCTB. n ny G, Cy T,
—— CKBaKWH, C,(mr/m) ’

reoi. MUaekc

rOpPU30HTA
1 2 3 4 5 6 7 8 9 10 11
Q= M= QI= M 1 M i T,
n= Co= n= C Eu T}'

C,=




Takum 00pa3oM, MacmTaObl 3arps3sHEHHs] MMOA3EMHBIX BOJ Ha YYacTKe
BO/103a00PHOTO COOPYXKEHHMS ONICHHBAIOTCS KOJMYECTBEHHO uYepe3 BemuuHbl Q,/Q ,
Q/Q, Qu/Q, My m Cy, My, u Cp . Ha ocHOBE 3THX BEINMYMH MOMKET OBITH
ompejesicHa MO BOJ03a0OPHOMY  COOPYXEHHMIO B [EIOM  OCPEIHEHHAsA
MUHEpANTU3aIMs BOABI HIIH OCPEIHEHHAS KOHLICHTPAIHS 3aTrPA3HSIONIETO BEMECTBA B
BOJIE:

r v Q 7 v Qn Y2 Y2
M=M,+ZL(M, -M,)+=L (M, -M, 10
Q( )+ Q( ) (10)
- C=C+ %(c c>+QQ<c,, -Cy) (11

rae M =M/M,, C=C/C, , M=MyM,., Co=Cy/C;; M, - MuHepanu3amusa
MPECHBIX MOA3EMHBIX BOJ 3KCIIYyaTHPYEMOTO TOPU30HTA B €CTECTBEHHBIX YCIOBUSX
(onosas);

Cu - KOHLCHTpanua BCIICCTBA B MPECHBIX NMOA3CMHBIX BOgax
SKCIUTYaTHPYEMOTO TOPH30HTA B €CTECTBEHHBIX YCIOBHSIX.

ITo BceM BBIAEIEHHBIM B Tabna.9 BOM03a0OpHBIM COOPYXKEHHUSIM AAIOTCA B
TEKCTe KPaTKWe MOSICHEHWS TJ1yOMHBI 3aJieTaHKsl DKCILTyaTHPYEMOTO TOPH30HTA, €r0
JIATOJIOTMH M MOIIHOCTH, JIUTOJIOTUM U MOLIHOCTH NEPEKPHIBAIOLIETO BOAOYIOPA,
pazHOCcTM ypoBHEH Skcrutyatmpyemoro (H;) m Bemmenexamero (H;) ropu3oHTOB
(AH= H,; - H,), OTKyZ#a ¥ ¢ KaKOro paccTOsHMs MOCTYMACT 3arpsA3HCHHBIE BOJBI K
BOA03a00pHOMY COOPY>KEHHIO. TekcroBoe HOSICHCHUE JIOTIOJTHAETCS
KPYIHOMACIUTA0HOM BpPE3KOH ydacTka BOA03a0OPHOIO COOPYKEHHs € yKa3aHHEM
cKkBaXuH, narommx Boay C; u Cp, M HaHECEHHEM KOHTypa 00JIaCTH HEKOHAMIIMOHHBIX
BOJ, MOATATMBAIOLIMXCA K Y4YacTKy BOJ03a0OpHOTO coopykeHus. Ha Bpeske
MOKa3bIBACTCS IMHEHHBIA MacTad.

ITpu 06paboTke NAHHBIX IO BOM03a00PHEIM COOPYKEHHUSM CTPOATCS paboune
rpadyku W3MEHEHMs KayecTBa BOAM MO OTJACTbHBIM KOMIIOHEHTAM W pacxoja Io
rojam 3a Bech nepuoja paboTsl, ec oH MeHble 20 ner) u 3a nmocneanue 20 et
(ecmm o Oombime 20 sret). Ecim Boo3abopHoe coopyskenune paboraer ¢ Goiee win
MEHee NOCTOSHHBIM PacXo/i0M, Majio MEHSIOIIMMCS SO BpEMEHH, TO Ipadk pacxona
0 rOJlaM MOXHO HE CTPOWTb, IOCTATOYHO YKAa3aTh €ro BeJNIMUMHY. TO K€ OTHOCHTCA
K CHIDKCHHWIO YPOBHS HA Y9acTKe BOJ03a0OpHOTO COOpYKEHHS (MMEeTcs B BUIAY
CHIDKCHHUE YPOBHS B LECHTPE B0J03a00pHOTO COOpykeHus). Eciu H3MEHEHHe
KauyecTBa BOABl HAa y4YacTKE BOA03a00PHOrO COOPYXEHMs HAuYaloCch B IOCICIHUE
TOJIBI, TO MOKHO CTPOHTH YKOPOUEHHEBII BO BpeMeHM Tpadk M3MEHEHHs KauecTBa,
3aXBaTHIBAIOLIMI TEPUOJA € Hayana yXyALICHUs KayecTBa BOABl IO CETOAHSLIHUIM
JIEHb W TIpEeIIECTBYIONHE 3TOMY niepuony 3-4 roga. KaxxmoMy romy cooTBETCTBYET
CBOSI TOYKA 3HAYCHMS KayecTBa (€CnM B TEUCHUE [0/a MPOU3BOAWIOCH HECKOJIBKO
OTPEICNICHWIA, TO B KQYECTBE TOJOBOTO 3HAYECHUS OEPETCA CPEAHSSA BETUUNHA).



9. OHEHKA KAYECTBA IOJIBEMHbBIX BOJIl HA CKBAJKMHAX
OIIOPHOU HABJIIOJIATEJIEWM CETHU (POHOBOE KAUECTBO)

ITo ckBaxuHAM OMOPHOM HAOMIOJATENIPHOM CETH OLEHHUBAeTCs (POHOBOE
Ka9eCTBO MOA3EMHBIX BoJ. Kak y:ke ormeuanocs (pasa. 1.1), poH nmoxpazaenseTcs Ha
TEXHOTE€HHbIH M ecTecTBeHHbIH. K ecTecTBEHHOMY (DOHY NMPECHBIX HMOA3EMHBIX BOJ
OTHOCHTCS TAaKO€ COCTOSIHUE BOJ, KOTJA 3HAUEHUS MOKazaTenel NX KauecTBa ONM3KH
WM PaBHbl 3HAYCHUSAM JAHHBIX [OKA3aresi€li B €CTECTBEHHBIX YCIOBHUSX, T.€.
OTJIMYAIOTCS OT HUX He Oonee, ueM Ha 10 %,K TexHoreHHOMY ()OHY OTHOCHUTCS TaKOE
COCTOSIHHE TO/A3EMHBIX BOJ, KOIZAa 3HAUEHUSA IOKa3zaTelell KauecTBa MPEBBILIAIOT
€CTECTBEHHBIE Oonee, vei Ha 10 %, W MpoJO/DKaT OCTaBaThCS HA 3TOM YPOBHE WITH
PacTyT BO BPEMEHHU.

EctectBennsiii ¢oH B mpejaenax HCCIEAYEMOr0 BOJOHOCHOTO TOPH30HTA
YCTaHABIMUBAETCS MO CKBAXXMHAM, YIAJICHHBIM OT MCTOYHMKOB 3arpA3HCHUA, WM Ke
IO JIUTEPaTyPHbIM (DOHIOBHIM JAHHBIM. B TeX cnydadx, korja nepBoHavYaibHbIA GoH
0 CKBRKWHAM WM JIUTEPaTypHHIM WCTOYHMKAM YCTAaHOBUTh HE YIaeTcd,
(hakTrdeckuii POH MPUHUMAETCSI B KAYE€CTBE €CTECTBEHHOTO.

®oHOBOE Ka4EeCTBO MOA3EMHBEIX BOJ OLIEHMBACTCA MO CKBAKHUHAM OIOPHOM
HAOMIOAATENTHOM CETH, HAXOAAMIMMCS BHE MPEESOB MMAPOXUMHUYECKUX aHOMAaIui
MOA3EMHBIX BOZA, OOYCJIOBIECHHBIX HETMOCPEACTBCHHBIM BJIMSAHHEM TEXHOTCHHBIX
MCTOUYHUKOB 3arps3HEHUS, T.€. 32 KOHTYPOM 00JacTH TEXHOTEHHOTO 3arpsi3HEHHA.

®oHOBOE Ka4eCTBO XapaKTEpU3YeTCA MO TOPU3OHTY IPYHTOBBIX BOA U
OCHOBHBIM 3KCILTYaTHPYEMbIM HAllOPHBIM BOJIOHOCHBIM TOPH30HTAM.

Jnst  xapakrepucTukd ()OHOBOrO KauecTBa MOA3EMHBIX BOJN CHAdYaia
AQHATU3UPYETCS COCTOSHME HAOMOJATENbHOM CETH: KOJMYECTBO CKBaXXMH Ha
HCCJICAYEMBIE€ BOJOHOCHBIE TOPU30HTHI M MX paclpeselieHne No IUIOMAau; Iy OuHbI
HAOMIOOATENBHEIX CKBAXHMH; C KAaKOro BPEMEHHM HAOIMOAAIOTCA; TEXHHYECKOE
COCTOSTHME CKBa)XKWH (MPUTOJHA WM HE MPHUroJHa Ui HabmoAcHuii). Peynprarsl
3TOr0 aHaim3a BHoOcATCcS B Ta0m.10. CBeaeHuss OTHOCATCA K TEM CKBaKHHAM, W3
KOTOPBIX OTOMPAIOTCS MPOOHI HA XUMHYECKHA COCTAB MOJ3EMHBIX BO/.

Obpaborka  MarepuaioB  HaOmoAeHMA 32  KauecTBOM  BOOBL B
HAOMIODATETBHBIX CKBAKHHAX OCYHICCTBIACTCS TO OTAENBHBIM Topu3oHTaMm. Ilo
KO CKBa)KMHE OTPENEINSIOTCS CPEAHUE 3a roj| 3Ha4ueHus Benuaud M, XK, O, CI,
SO%*,, NO; Fe', Mn*, F, Zn**, Pb*, t (temneparypsi). CTpositcs paGoune rpaduku
BEJIMYMH 3TUX TIOKAa3aTelieif o rojam.

Ceenenus 3a nepuof 1960-1990 rr. (1960, 1985 u 1990 rr.) npeactapasaioTcs
B Bume Tabm.l1l. Takue TaOnMMOBl COCTABIAIOTCA MO KAaXIOMY BOJOHOCHOMY
TOPU30HTY, HA3BAHHE TOPHU30HTA YKA3KIBAETCS B MO/3arooBKe Tabimuupl. M3mMeneHue
Ka4eCcTBa BOIBI JaeTCs MO HAOMOJATENIbHBIM CKBA)KMHAM Ha JTOT TOPHU3OHT. B
Ta0n.11 MOTYT OBITh BHECEHBI JIOTIOJHHUTENIEHBIE KOMIIOHEHTHI, XapaKTepU3YIOLIHE
Ka4eCTBO BOBI, HANIPHMEP, COAEPKaHUE HE(PTENPOAYKTOB (H/II), KaAMHA, XpOMa H
T.0. OTH JaHHbIC MPEACTABISIIOTCS HE TI0 BCEM HAOMIOJATENIbHBIM CKBAKMHAM, 2
JHIIb TI0 TEM W3 HUX, MO KOTOPHIM OTMEYAeTCA YXYIUICHHEC KAauecTBa BOJBI BO
BpeMeHH. Ecmu  TakuX  CKBaKMH MHOro, To B Tabmll  BHOcsaTcs



Caeaenus o cymectsymomeM (Ha 1990 r.) cocTosHUH ONMOPHOM
HAOMIOIATEIbHON ceTH

Tabnmuna 10

BononocHbiii | O6mee Kon- Kosn-o I'myGunHa Koun-Bo HaO/I0AaTeIbHBIX CKBKHH C MEPHOAOM HaOMIOACHHIA
TOPU30HT, | BO CKB&KWH | HETIPUTOAHBIX | CKBKUH, M o 5 ner 5-10 ner 10-15 ner 15-20 net >20 net
HHICKC CKBKHH
1 2 3 4 5 6 7 8

Tabnmumna 11
CaeJieHns 0 Ka9eCTBE MOA3EMHBIX BOJ 110 CKBAXXWHAM OTIOPHO# HabmomatensHoH cetu 3a nepuos 1980-1990 rr.
[OpU30HT.........
Homep XUMAYeCKAE NOKa3aTENn
CKBQyKHMHBI
Ne Hee o t,
/| MECTOIIOI., M, XK, 0, ql, SO, | NOs, Fe, Mn, F, Cu, | Zn, | Pb, |rpanyc
(ropon, r/n | mr/3ks. | MrO/n I/ /1 Mr/n | mr/n | mr/n | Mr/n | mr/an | Mr/n | mr/n
paiion)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1980
1985
1990




OTJCNIbHBIC CKBA)XMHBI, XapPAaKTCPU3YIOIINE W3MEHEHHE KayeCTBa BOJBI
JAHHOTO  BOJAOHOCHOTO TOPHM30HTa B  Pa3UYHBIX TOYKaX €ro olmactu
PacnpoCTPaHEHUS.

CBoaHbie JaHHbIE 00 W3MCHEHMM KAye€CTBa BOJBI MO BCEM HAOMIOAATENIbHBIIMA
CKBa)XMHaM, ropu3oHTaM 3a mepuoja 1980-1990 rr. npeacraBisoTcs no ¢opme
Tabn.12. DOTW HaHHBIE SBJIAETCS OCPEIHCHHBIMH 1O BCEM HaOIIOJaTeNbHBIN
CKBaOXMHAM Ha Ka)XXIblii BOJOHOCHBIN TOpU3OHT. [loa cpeHel BEMUYUHON TOTO WU
WHOTO MOKAa3aTelid KaueCTBa BOAbI MIOHUMAETCS CpeaHEapU(PMETUIECKAs BETUYNHA U3
BEJIMYMH MO BCEM CKBa)KMHAM Ha 3TOT ropu3oHT. B Tabm.12 ykassiBaetca oOmice
KOJIMYECTBO JICHCTBYIOLIMX HAOMIOAATENIbHBIX CKBOXWH HAa 3TOT TOPH3OHT (10
cocrosHnio Ha 1960, 1965 m 1990 rT.) W KOJMYECTBO CKBAXXKHUH, B KOTOPBIX
OTMEYAETCs 3aMETHOe HM3MEHEHHE KadecTBa Boabl. TaOm.12 mns ypoGcTtBa (ecnm
MHOTO BOJOHOCHBIX TOPHU30HTOB) MOXET ObITh TpPaHCPOPMHPOBAHA B HECKOJBKO
Ta0ML IO KAKIOMY TOPU30HTY B OTAEIBHOCTH.

Ha o0HOBe maHHBIX, IPUBEIACHHBIX B Ta0J.12, COCTaBISIOTCS CBEICHHS 00
OCPEIHCHHUIO OTHOCUTEIBHBIX IIOKA3aTE/IAX KAauecTBa BOABI IO TOPHU30HTaM 3a
nepuon 1960-1990 rr. OTH OTHOCUTENBHBIE IMOKA3aTEeNW IBYX BHIOB: NEPBBIA -
OTHOIIICHUE OCPEJAHCHHOM aOCOMIOTHOW BEIMYMHBI TMMOKA3aTelsl KadyecTBa K €ro
JOMyCTUMOMY  3HAQUEHUID; BTOPOM - OTHOLICHWE OCPEIHEHHOW aOCONMIOTHOM
BEJIMYMHBl IIOKA3aTelsi K €ro BEIWYMHE B E€CTECTBEHHBIX VYCIOBUAX. llepsbrit
OTHOCUTENBHBIA  MMOKas3arenb 0003HA4aeTcs YEPTOUYKOHM  HaBepxXy, BTOpOi
OTHOCHTEITBHBIN MOKA3aTelh - YEPTOUKON M IITPUXOM HaBEPXy: Hampumep, M u M’
wim C! u CI’. BenmmumHBI OTHOCHTEJBHBIX TOKa3aTeledl KauecTBa BOABI IO
ropu3oHTaM BHOCATCA B Tabm.13. Ha ocHoBaHMM 3TOi TaOnMMIBI MOXHO CHENATh
BBIBOJBI O TOM, HACKOJBKO (POHOBOE KAa4e€CTBO BOJBI OTJIMYAETCS OT MOKa3aTeneit
KauyeCTBa B NEPBOHAYAIBHBIX €CTECTBEHHBIX YCIOBUAX M OT JAOMYCTHUMBIX 3HAYCHMI
Ka4yeCTBa BOJIBI.

CnenyeT OTMETUTb, YTO YCTAHOBJIECHHE €CTECTBEHHOTO (DOHA MOXKET
OKa3aTbCsid BECHMA CJIOKHBIM M HeoNpeAcNeHHbIM. KpoMe Toro, €CTeCTBEHHBII
TUAPOXUMUYECKUI (POH B OTHOM M TOM K€ TOPU3OHTE MOKET MEHATHCSA TIO TUIOIIA N,
[TosToMy, ecnu ONpEAENCHHME TOKA3arenei eCTeCTBEHHOro (pOHA OKaKeTCs
3aTPYAHUTENBHBIM, TO B Ta0Mn.13 maeTcs TOMbKO NEPBBIA OTHOCUTENBHBIN MOKa3aTeIb
KadyeCTBa BOJBI.



CaeneHns 0 Ka4eCTBE BOJIBI 110 Ha6JIIOHaTeJII>HBIM CKBa@OKHMHAaM B OTJACJIBHBIX

ropuzontax 3a nepuoa 1980-1990 rr.

Tabmuma 12

B . | Koa-Bo HaOn. ckBaskuH Toaml OcpeaHEHHbBIE JAHHBIE O KAYECTBE BOJIBI IO TIOKA3ATEIAM
OJIOHOCHBIH
(1980, M, r/n Cu, M1/
TOPU30HT, W3M. 1985 ClL r/n NO;, mr/n | Fe, Mr/n
HHACKC odmee KadecTBa ! K, Mr/okB SO, /1 F, mr/n Mn, Mr/n Zn, Mr/n L rpajyc
1990) O, Mr0/n + ’ ’ Pb, Mr/n
1 2 3 4 5 6 7 8 9 10
M= Cl= NOs= Fe= Cu=
1980 K= SO4= F= Mn= Zn=
O= Pb=
M= Cl= NOs= Fe= Cu=
1985 K= SO,= F= Mn= Zn=
O= Pb=
M= Cl= NOs= Fe= Cu=
1990 K= SO,= F= Mn= 7Zn=
O= Pb=




Tabmuma 13

OCpeI[HeHHBIe OTHOCHUTCIIBHBIC IMMOKAa3aTCII Ka4C€CTBa BOAbI IO BOAOHOCHBIM T'OPHU30HTaM IO CKBaYKMHaAM OHOpHOﬁ CCTH 3a

nepuoa 1980-1990 rr.

BoxonocHsI Tonwr (1980, OTHOCHUTEILHBIE TTOKA3aTEIN KAa4eCTBA BOALI
TOPH30HT, 1985, 1990) M, M = =,
iHeKe X, & cLer No,,No, Fe, e o o
00 50,, 50, F,F Mn, Mr b, Bl
1 2 3 4 5 6 7
M=,M’'= Cl=,ClI'= NO,=, _()3/= Fe=, F¢'= Cu=, Cu'=
1980 K=, K= S0,=, SO, = F= F'= Mn=, Mn’ = Zn=, Zn'=
0=, 0’ Pb=, Pb'=
M=, M'= Cl=, Cr'= No,=, NO, = Fe=, Fe'= Cu=, Cu'=
1985 K=, K= $0,=, SO, = F= F'= Mn=, Mn'= Zn=, Zn'=
0=.0 Pb=, PV’ =
M=, M'= Cl= CI'= NO,=, NO, = Fe=, F¢'= Cu=, Cu'=
1990 K=, K= 50,=, 50, = F=, F'= Mn=, Mn'= Zn=, Zn'=
0=0 Pb=, PV'=




10. CBOJIHBIE JAHHBIE O KAYECTBE IIO/I3BEMHbLIX BO/I I10
AJMUHHUCTPATUBHOMY PAUOHY U TEPPUTOPUN
JAEATEJbHOCTH 'EOJIOTHYECKON OPTAHN3AIIMHN

Ceemenust 0 MacmrTabax 3arps3HEHHs TOA3EMHBIX BOJ HA Yy9acTKax
HCTOYHHKOB 3arpsA3HEHMs, BOJ03a0OpHBIX COOPYKCHHMH W CBEACHHS O KAuyecTBE
MOI3EMHBIX BOJ MO CKBa)KMHAM OTOPHON HAONIOAATENFHOM ceTH 0000maIoTCs 10
TCPPUTOPHH AJIMUHACTPATHBHOTO paiioHa, OONACTH W TEPPUTOPHH JACATEIbHOCTH
reonom'-lecxoﬁ OpF AHU3ALHUH B LICTIOM.

10.1. Y4YacTKH HCTOYHHKOB 3arpsi3HEHHST

ITo yuwacTkam 3arpsA3HEHHs TPEACTaBIIETCS CleAyomue 0000MmECHHbIE
JaHHBIC: KONMYECTBO YYACTKOB 3arpA3HEHHA MOA3EMHBIX BOJ, MX CyMMapHas
IUIOMAAb, 3arpA3HAIONIME BEIIECTBA, CPEAHSN WHTCHCHBHOCTH 3arps3HEHHS
noa3eMHbIX Bo. IMocnennuii MoKa3aTeb ONPEAEIACTCS 10 CPEIHEH OTHOCHTENBHON
MUHEpaIH3aIH 3arpsS3HEHHBIX MOJ3E€MHBIX BOJ WM IO CPEAHEH OTHOCHTENBHON
KOHIEHTPALUH 3arpA3HAIOIIEr0 KOMIIOHEHTA:

— M, +M,+..
=t REL (12)
n n

IJ€ N - KOIMYECTBO YYACTKOB 3arpsA3HECHUS HOA3EMHBIX BOJ, NPHUYPOYEHHBIX K
HUCTOYHUKAM 3arpA3HCHUA;

My, C, - CpemHsas OTHOCHTENbHAA MWHEPAIH3AIMA MOM3EMHBIX BOJ WA
CpPEeIHAd OTHOCHTENbHAS KOHIICHTPAIWS 3arps3HIOMEro KOMIOHEHTA B TOA3EMHBIX
BOZIax Ha n -OM Y4acTKe.

CpCI[I/I 0611[61"0 4yucjia O4aroB 3arpA3HCHUsA IOA3CMHBIX BOI BBIACIIAIOTCA
CIlydad SKCTPEMATBHOTO 3arpsA3HEHHS, JUISI KOTOPOTO XapaKTEPHO MPEBBINICHAC
mokazareneit kauectBa Boabl Oojee wem B 100 pa3. YkaswBaeTcs KOTMIECTBO
V4aCTKOB, Ha KOTOPBHIX OTMEYACTCs HKCTPEMAbHOE 3arps3HEHHE MOA3EMHBLIX BO[,
MECTOIOJIOKEHHE THX YIACTKOB, OOIIAs MIOIIANb SKCTPEMAaJIBHOTO 3arps3HeHHS (110
BCEM Y4YacTKaM), 3arpsA3HAIOIINE BEIIECTBA W WHTCHCHBHOCTh 3arps3HECHUSA
noa3eMHBIX BoJ. ITocneanuii mokasarens onpeaensercs ro ¢opmynam (12).

PacnipeneneHue yIacTKOB 3arpsS3HEHUS TTO3EMHBIX BOI B TIETIOM M YYaCTKOB
SKCTPEMANBHOTO 3arPsI3HEHNS JACTCA 110 TOPH30HTAM.

CHCI[YCT OTMCTHUTh, YTO OOWH KM TOT KC HCTOYHHK 3arpsA3HCHHA MOXKET
BBI3BATh 3arpA3HCHUEC TMOA3CMHBIX BOA HE TOJIBKO B TOPU30HTE I'PYHTOBBIX BOA, HO 1
B HIDKE3AJICTAIONIMX BOAOHOCHEIX ropu3ontax. Tak, B gommne Cesepckoro [loHIa
IMOA BJIUAHUEM KPYIHBIX NMPOMBINIICHHBIX 00BEKTOB TPOMCXOINUT 3arpA3HCHUC HE
TONBKO BEPXHETO AUIOBUATIBHOTO TOPU30HTA, HO M HIHKE3AIETAKOIIET0 HAOPHOIO
BEPXHEMETIOBOTO.

Takum o00pa3oM, Ha YYacTKe HCTOYHMKA 3arpsi3HEHWs 00pasyloTcsa MABE
00acTH 3aTpA3HEHNUS: OfHA B AJUTIOBHAIEHOM TOPHU30HTE, APYTas B BEPXHEMETIOBOM.
Bemu 3arpAa3HEHBl TPU Pa3HBIX BOJAOHOCHBIX TOPH30HTA, TO B KAKIOM H3 HHX
BBIACIACTCA CBOA obmacTh 3arpA3HCHUA.



[NepeyncnenHble cBeICHUA 10 YIACTKAM U 001acTAM 3arpA3HEHI IOAOMHBIX
BOJ BHOCAT B TaOm. 14 m 16. Heo0XoAuMO MOAYEPKHYTH, YTO HOHATHS Y4aCTOK M
00I1aCTh 3arpA3HEHMs MOA3EMHBIX BOJ Pa3nu4aoTcA. 110 y4acTKOM MOHUMAaeTcs
TEppUTOpUS, B MOpeJenax KOTOPOH pacHoNioKeH TEXHOTCHHBIH MCTOYHHK M
00yCIOBIEHHEIE MM 007acTH 3arpsA3HEHHS TOA3EMHBIX BOJ B BOAOHOCHBIX
ropusonTax. IToj; 00nacTeio 3arpsa3HEHHs] MOHUMAETCA YacTh IIOLIAaAN BOJOHOCHOTO
TOPU30HTA, 3aTPA3HEHHAs JAHHBIM TEXHOTEHHBIM MCTOYHMKOM. Takum o0pasom, Ha
OIHOM Y4YacTKe 3arpsa3HEHHS MOKEeT OBITh OJHAa WM HECKOJBKO obmactei
3arpsa3HeHus

B tabn. 14 u 15 B rpadax I u 2 yka3piBaeTcst 00LIee KOMHYECTBO YUACTKOB U
obmnacreii, a rpadui 4-11 3anonHAETCS MO TOPU30HTAM.

10.2. YyacTKkH B0103200PHBIX COOPY:KeHHIT

Mo ywacTkam BOAO3a0OPHEIX COOPYXKEHMH OOOOLIEHHBIE CBEICHHA O
3arpA3HEHHH MOA3EMHBIX BOJ BKJIOUAIOT: KOJMYECTBO BOJ03a0OPHBIX COOPYKEHHH,
HA KOTOPBIX OTMEYACTCs YXyAIICHHE KAa4eCTBA MOA3EMHBIX BOM; 0OLIHiT oTOOp X (
Qr+ Qp ) mom3eMHBIX BOJ YXYIUIEHHOrO KayecTsa, B TOM 4mcie 0TOop (ZQrn )
YCIIOBHO-3arPS3HEHHBIX BOA U 0TOOp (X Qp ) 3arps3HEHHEIX BOJ; OTHOILIEHHE 0TOOpa
BOjA yXyduieHHoro kadectBa X ( Q + Qp ) k cymmapHOMy pacxomy (XQ7)
BO/103a00PHBIX COOPYXKeHHM, B TOM uucie ortHowenune XQx/SQ m X Qy/ XQ,
OTHOCMTENBHBIE ~ TOKasaTeNnu  Kadectea BOm M,, C,, M,, C,.



Tabmma 14

Caezenus 00 yyacTkax 1 001acTsAX 3arpsi3HEHMS TOA3EMHBIX BOJ [0 TEPPUTOPUHN JEATENBHOCTH T€0JIOTHYECKOM OpraHnu3aIum
IO COCTOSIHMIO Ha roJ 3aBepmieHus pabot (1990 r.)

OTHOCHUTEBHEIE 3HAYCHUS TTOKA3aTENEH

BoJOHOCH Kom-o TInomanu KaueCTBa BOJIBI
Koin-o Kon-o ropnsoHTsf obnacrteit | obmacreii mo M, o Temneparypa,
VUacTKOB | oOnamareneii p—— ’ o TOPU30HTAM, K, Cl, No,, Fe, 7" ’ rpan
— — _ — n
rOpU30HTaM ra 9] S0,, Va Mn, =
’ Pb,
1 2 3 4 5 6 7 8 9 10 11
Tabmama 15
CaeaeHus 00 yuacTkax ¥ 001acTsaX IKCTPEMAJIbHOTO 3aTrPSI3HEHUS TI0I3EMHBIX BOJI IO TEPPHTOPHN AEATEIBHOCTH
TeOJIOTUUECKON OpraHM3aLiy 0 COCTOSHUIO Ha ToJ 3aBepiuenus padot (1990 r.)
OTHOCHTEILHBIC 3HAYSHHS TTOKa3aTenei
BoIOHOCH Kon-so Tnomaau KayeCcTBa BOJBI
Kosn-o Komn-Bo ro I/I30HTB£ obnacrteit | obnacreii mo M, c Temneparypa,
~ . - ~ X7, = u,
Y4YacTKOB | 001aaaTeicn EHI[CKC ’ no TOPHA30OHTAM, X, Cl, NO,, Fe, 7 rpan
—_ — — —_— n
TOpPH30HTaM ra o so,, r, Mn, Pb ?
1 2 3 4 5 6 7 8 9 10 11




TTocieIHME TTOKA3aTeNY ONPEACISIOTCS CIEMY oMM 00pasoM:

T = M, 1 MO +MiaQia+-t My Qi 13)
I, =— El
Mg Mg QI(I) + Q1f2) + "‘Ql(n)
= C 1 C[(l)QI(]) +CrpyQiy +oo CronCiny (14)
“1 == b
Cg Cg Qm) + Ql(l) + "'Ql(n)
rae N — KONMYECTBO BOAO3aCOPHEIX COOPYXCHHM, HAa KOTOPHIX HMEIOTCS

VCIIOBHO-3arpsI3HEHHBIE BOIBL;

Q) — PAcX0[ 3THX BOJ HA N-OM BOI03a00PHOM COODPYKECHHH;

My, — MHHEpaNU3alys yCIOBHO-3arPASHEHHBIX BOI HA N-OM BOZ03a00pHOM
COOPYIKEHHH;

Ciw — KOHIEHTpAIKs BEIIECTBA B YCIOBHO-3arPA3HEHHBIX BOAX Ha N-OM
BOJ103200PHOM COOPYKEHUM;

M, — gomycTuMas MEHEpPaIU3ais (UL IHTEEBBIX BOJI OHA paBHa | r/i);

C, — momycTHMas KOHLCHTPAIUA BENIECTBA B YCIOBHO-3aTrPA3HEHHBIX BOJIAX.

AHAOTHYHO ONPEAENAETCS BEMUIUHBL M 11, C 1 JUIA 3aTPA3HEHHBIX BOJ.

3uas pacxomsl XQ; u XQp MO BCEM N BOJA03a0OPHBEIM COOPYKECHHUAM, UX
cyMMapHsI#i pacxon XQ, moxaszarenu KadectBa M1 u My (wm Cy uC ), MOXKHO
OTIEHHTh OCPEAHECHHYIO OTHOCHUTEIBHYIO MAHEPAIN3ALHMIO NOA3EMHBIX BOJ!

7,50, +M,30,+7,30,

30

M =

. (15)

n
rne 2, Q, - CyMMAapHEIi PACX0Jl HE3ATPA3HEHHBIX BOJ 10 BCEM N BO103a60PHEIM

coopykeHuIM .0, = Q-2 (Q, +0QI,); My=M,IM ;

MO - MUHEpaIn3anyda HE3arpA3HCHHBIX NMPECHBIX NOA3CMHBIX BO.

Jlist ompeeNieHns OTHOCUTENBHON cpeHeii KorteHTparmi (C ) KakoTo-JTH00
KOMIIOHCHTA B CYMMApHOM pacxoi¢ BCEX N — BOJO3a0OPHBIX  COOPYKEHHIA
ucrnoms3yercst  gopmyna (15), tonmpko BMmecto M, M, u B dopmyay (15)
MO/ICTABJITFOTCS COOTBETCTBEHHO C,, C, 1 C,,

CBoaHble [JaHHBIE O KadeCTBE TMOJ3EMHBIX BOJ Ha BOA03a0OpHBIX
COOPYKCHUAX, HA KOTOPBIX OTMEUAeTCs 3arpsi3HEHHE TOM3EMHBIX BOJ, BHOCATCS B
T1abn. 16. CBemeHWs TPHBOIATCS IO COCTOSHUIO HAa TOJ 3aBepIleHHs pabdor
(manpumep, Ha 1990 r.). CHavyana tabnuna 3amojHACTCS (TiepBas CTPOKa) 1O BCEM
BOJ03a00pHBIN COOpYXEeHHAM Oc3 pasOHBKH TO TOPH3OHTAM, 3aT€M HACT Pa30HBka
no ropusoHTam. Hampumep, Ha TEpPPUTOpHHM JCATENBHOCTH TEOJNIOTHYECKOM



OpraHu3allui  OKCIUIyaTHPYIOTCA YETBCPTHYHBIM  BOJOHOCHBIH TOPH3OHT U
BepxHeMenosoil. M3 14 B0103a0OpHBIX COOPYXEHMH, HA KOTOPHIX (DHKCHPyETCs
HM3MEHEHHE KadecTsa, 10 SKCIUTyaTHPYIOT BEPXHEMEIOBOM TOPH30HT, OCTANbHEIE -
YETBEPTUYHbIA. B 9STOM cCilyyae CHadana MOPUBOAATCS MOaHHBIE MO BceM 14
BOA03a00PHBIM COOPYKEHHAM OE30THOCUTEIBFHO TOPH30HTOB; 3aTEM, 3aIMCHIBAIOTCS
JIAHHBIE N0 YETBEPTUYHOMY T'OPU30HTY (IO 4 BOMO3a0OPHBIM COOPYKCHHUAM) M TIO
BEPXHEMENIOBOMY TOPH30HTY (110 10 B0J03a0OPHBIM COOPYKEHUIM).

Cnenyer 1puBECTH CBEACHUS O  KOIMYECTBE  LCHTPAIU30BaHHBIX
BOJ03a00pHBIX COOPYXKEHHii, Ha KOTOPEIX HE OTMEYAEeTCd YXYALIEHHS KauecTBa
NOA3EMHBIX BOA, 00 OKCIUTyaTUPYEMBIX TOPHM30HTAaX, CYMMAapHOM pacxojie
BO03a00pHBIX coopykeHuit LQ (6e3 pa3buBku W ¢ pa3OMBKON MO TOPHU3OHTaM),
kadectBe (M, mm Cp) oTOHUpaeMbIX MOJ3EMHBIX BOJL.

B 3aBuCHMOCTH OT pa3MepoB TEPPUTOPHH, 3aHMMAEMOl TeoJOTHYECKOM
opraHu3aiyeii, KOJIH4ecTBa BOA03a00PHBIX COOpYKeHUI Ta0n.16 cocTaBuseTcs wiu
cpazy MO TEPPUTOPUM AEATENIBHOCTH TEOJIOTHYECKOH OpraHu3aluu, WiM NOo €€
aJIMMHHCTPATHUBHBIM paifoOHaM, a 3aTeM, HO TEPPUTOPHH OPTraHU3alUH B IIEIOM.

10.3. CxkBaXHHBI OIIOPHOI HAOMIOAATEILHOM ceTH

Ilo ckBaXWHAaM ONOPHOH HAOMONATENILHOM CETH CBEACHHSA O KadecTBe
MOA3EMHBIX BOJ ((POHOBOE KauecTBO) AAIOTCA MO TOpM30oHTaM. s 3Toro Bce
HaOMoaaTeNbHbIE CKBAKUHBI, HAXOAIIHECS 3a MPEEIaMi JIOKAIbHBIX TEXHOTEHHBIX
TAAPOXUMHYCCKNX aHOMa.]'[I/If;I, pacupeacndacTcsa M0 BOAOHOCHBIM TOPHU3OHTaM.
AHam3upyeTcs WX pasMellleHne 1Mo o07acTd pa3BUTUS BOZOHOCHOTO TOPH30HTA,
HACKOJIbKO PaBHOMEPHO OHM pacnoyioxkeHbl. HaOmonaTenbHble CKBaKUHBI BHYTPU
KaXJIOr0 BOJOHOCHOTO TOPHW30HTA pa30MBAIOTCA Ha [JBE TPYIIBI: CKBAXUHBI,
XapaKTePU3YIOIINe ECTECTBEHHBIM (OH, W CKBAXMHBI TEXHOT€HHOro (oHa. [l
KaXJIOM TPYMITBl CKBAXXUH HAXOATCA CPEIHUE OTHOCHTEIIBHBIE TOKA3aTENN Ka9eCTBA
BOJIBI:

w-te g.le 16
_M0 B _Coa ( )
M +M,+. .M, _C+C+.C,

; (17



Ta6nmmma 16

CBOJIHBIE JaHHBIE O KAUECTBE IIOA3EMHBIX BOJ] HA BOJ03a00PHBIX COOPYKEHUAX 110 TEPPUTOPUM AEATEIILHOCTH

re0JI0TMYECKOM OPraHM3aLiy 10 COCTOSHUIO HA roJl 3aBeplueHus paboT
Kom-Bo Cymmapnslii | Bomonochsrit | Pacxon Pacxon ©,+0,1) M, M, M Mo, /11,
BO/103a00pHBIX | pacxoq XQ, | TOPU3OHT, 2Qy, ThIC. | XQy, THIC. Z’i)’ WA W WA i Co,
COOPYKEHHUI | ThIC. M3/CyT UHIEKC M3/CyT M3/CyT 20 C, c, C M/
1 2 3 4 5 6 7 8 9 10




rne M, wm Cy, — MUHEpanu3auys BOIBl WX KOHIICHTpAIMs BEIIECTBA B BOJIE B
€CTECTBEHHBIX YCIIOBUAX;

M;, M,,..M, — MHUHEpaJM3auus TMOA3EMHBIX BOJ B HAOMOAATCIBHBIX
CKBa)XUHAX;

C., GC,..C, - KOHUCHTpauus BEIIECTBA B TMOJA3EMHBIX BOJAX B
HaOJTFOTaTETBHBIX CKBAXKIHAX.

OcpeaHEHHBIE OTHOCHUTEIJIBHBIC MOKA3aTENd KadecTBa BOJABI JUIA KaXAOW
TPYIIBI CKBa)XUH (HA TEXHOTCHHBIH U €CTECTBEHHBIN (JOH) 1O TAHHOMY TOPU3OHTY
OpUBOAATCS O cocTostHUIO T 1960, 1965 u 1990 rr. (tad6n.17). Takue Tabnuupl
COCTABIIAFOTCA JUIA TOPM30HTA TPYHTOBBIX BOA M OCHOBHBIX 3KCIUTyaTUPYEMBIX
Hamopnbix ropu3oHTOB. B rpade 3 ykaspiBacTcs KONMYECTBO HAOMIOAATENbHBIX
CKBa)XKMH Ha OTMEUEHHBIE TOABI. B rpade 6 npuBoaATCS 3HaYSHHS MUHEpaATU3alul U
COJIeprKaHusl, YKa3aHHBIX B MPEABIAYINMX Ipadax BELIECTB B MOA3EMHBIX BOJAX B
€CTECTBEHHBIX YCIIOBHUSAX.

Benu BbIIEIEHAE €CTECTBEHHOTO U TEXHOTEHHOTO ()OHOB 3aTPyIHUTENBHO, TO
MO0 BCEM HAOMOMATEIbHBIM CKBa)KMHAM Ha JIAHHBIA BOJOHOCHBIH TOPH3OHT
olieHMBaeTcss o0mmii ¢oH. DTH HaHHBIE BHOCATCS B Tabn. 17 ¢ MOA3arosioBKOM
"Obmwmii  ¢ou". Bmemenue Takoro o0000meHHOro (GoHa ABNSETCA  BMOIHE
onpasaaHaeiM. Hambonee COXHBIM SBISIETCS ycTaHOBIeHuWe BenwuuH My u Co,
COOTBETCTBYIOIINX €CTECTBEHHOMY (JOHY, HE 3aTPOHYTOMY TEXHOTCHHBIM BIIUSTHHEM.
Ho ecrectBeHHBI#i (POH MOKET MEHATHCA MO IUIOMAAM PAa3BUTHA BOIJOHOCHOTO
TOPU30HTA B CHJIy YHCTO TPUPOJHBIX (PAKTOPOB HE3ABUCHUMO OT TEXHOTCHHOTO
BIASHASA. OTO TPUPONHOE W3MEHEHHE E€CTECTBEHHOTO THUAPOXUMHYECKOro (oka
BOJIOHOCHOTO TOPU30HTA, BO-TIEPBHIX, TPYAHO BHISIBUTh, @ BO-BTOPBIX, TPYAHO YYECTh
NPH OLIEHKE €CTECTBEHHOTo (POHA, TaK KaK B 3TOM cly4yae NPUAETCA PailOHUPOBATH
00acTh PacrlpoCTPaHEHHs] BOAOHOCHOTO TOPH30OHTA MO €r0  ECTCCTBEHHOMY
THAPOXUMHIECKOMY (DOHY M YCTAHABIMBATH MOKA3aTEN 3TOr0 ()oHA Ui KaXI0#H U3
MJIOIIA/IEH, pa3muyalonIuXcsl Mo CBOEMY €CTeCTBEHHOMY (POHY. DTO B CBOIO OYepedb
VCIOXKHUT BBIACTICHHE TEXHOTeHHOro (poHa. IlosToMy BO MHOIHX Cilydadx, IO
KpaliHeli Mepe, B MPOMBIUIJICHHBIX pailOHax, B KadecTse (JOHA CIEAYET NPHHUMATD
euHbINA 0000IIEHHBIH U OCpEIHEHHbIH (DOH.



Tabmmna 17
XapaKTepI/lCTl/lKa (bOHOBOF 0 (TGXHOF CHHOI'O U GCTCCTBGHHOFO) KaueCTBa MOA3CMHLIX BOJ MO TCPPUTOPUUN JACATCIIBHOCTH
TeONIOTMYECKON OpraHu3anuu

BOIOHOCHBINA FTOPU30HT.................

don Kos-Bo ["onet OcpeIHEHHBIE OTHOCUTEIIBHBIE [I0KA3aTEIN KAUECTBA Adc. Tem-pa
CKBAXUH, N INokazarenu | BoabL, Tpaj
M, — KadecTBa
)]E, @, NO,, Fe, %l: ’ BOJIBI B
0 S0, F, Mn, b ’ €CTECTBEH.
’ YCIOBHAX
(Mo, Co)
1 2 3 4 5 6 7 8 9 10
Texnorennsiii | n;=1980
n,=1985
n;=1990
EcrectBennsniii | n;=1980
n,=1985
n3=1990




11. COCTAB OTUETHBIX MATEPUAJIOB, IPEACTABJISIEMbBIX
BO BCEI'HHI'EO

Odmmee comep:kaHAe 0TYETA

TTocne 3aBepmieHust paloT MO M3YYEHHWIO 3arpsS3HEHMs] TOJ3EMHEIX BOJ
(pasBenKd OCHOBHBIX O4YaroB 3arpsA3HCHUs, aHaM3a KayecTBa BoJa Ha
BOJ03a00pHEIX COOPYKEHHUSX M TI0 CKBAKWHAM OIOPHON HAOMIOIaTeNbHOM CeTH,
00001meHus (HOHIOBBIX MAaTEPHANIOB) COCTABIAETCS OTUET, KOTOPbI HAIPABIIAETCS BO
BCEI'MHI'EO. Ortder coctouT M3 Tpex TOMOB: I ToM - Tekct ortuera, II ToM -
TeKCTOBHE mpunoxkeHus, III Tom - rpaduueckue mnpwioxeHus. OrTueT IO
BO3MOXKHOCTH Jenaetcsi OTKpbIThIM. Conep:kaHue OTd4eTa JOJDKHO —OTpaXaThb
PacCMOTPEHHBIE BOMPOCH HW3YYEHHs 3arpA3HEHHs MOA3EMHBIX BOJA MO TEPPUTOPUHA
NEATEIBHOCTH IPOU3BOJICTBEHHON IeOJIOTHYECKOW opranu3anuu. Hassanme ordera:
Oruer 0 pesyabrarax padoT MO M3YUECHHMIO 3arps3HEHHS NOA3EMHBIX BOJ Ha
Teppuropnn nesarensHocTr [1T'O (Ha3BaHWe OpraHNU3aIiy), BEIMOTHEHHEIX 32 EPHO,
¢ 1967 r. no 1969 .

ConeprkaHue MepBOro TOMa TEKCTA OTdeTa. TEKCT O0TYeTa COCTOMT M3 TPEX
paszmenos: pasmen I XapakTepucTWka MPUPOMHBIX M TEXHOTCHHBIX YCIIOBHH
uccneayeMoii tepputopun; pasnen 11. Pe3yapTaTel BEIONHEHHBIX padoT; pazaen 1.
Tpemnoxenns mo panbHeHImi paboTam B 00NacTH OXpaHbl MON3EMHBIX BOJ OT
3arpsI3HECHUSL.

INPUMEPHOE COJEPXXAHUE ITEPBOI'O TOMA

Beenenne.

Paznen 1 XapakrepucTvka [NPUPOAHBIX U TEXHOICHHHIX  YCJIOBUH
HCCIIENYEMON TEPPUTOPUHI

1. Ceenenus 0 Gu3nKo-reorpaduIecKix yCIOBHSX.

2. XapaKTepUCTHKA r€0I0T0-TUIPOre0IOrMYECKUX YCIIOBUH.

3. CeeneHus 06 UCTOYHUKAX 3arPsi3HEHUS.

5. CBeieHMS O HEHTPATU30BAHHBIX BOA03a00PHBIX COOPYKEHHUSX.

6. CocTosiHue HaOMOJATENbHON CETH.

Paznen I1. Pe3yspTaTsl BELIOTHEHHBIX paboT

6. OO0rmas xapaKTEpPUCTUKA BHITIOTHEHHBIX paboT (BUAB U 0OBEMET ).

7. Pa3egka KpPYTBIX OuYaroB 3arpsi3HEHMS M CO3JAAaHME  OMBITHO-
IPON3BOACTBEHHBIX MOIUTOHOB

8. KauecTBo BOJBI Ha IICHTPAIU30BAHHEIX BOJ03a00PHBIX COOPYKEHUSX.

9. KauecTBO BOJHI II0 CKBAJKHHBI OIIOPHOH HAOMIOAATENEHON CETH.

10.0600m1eHAE (HOHAOBEIX MATEPUATIOB O 3aTPA3HEHAN MOA3EMHBIX BOJI.

11. Cpomnrele maHHBIE O MacmTadax 3arps3HEHUS] TOJAOMHEIX BOX IIO
KCCEAYEMON TEPPUTOPHH.

Paznen II. TlpemtoxeHus No magbHeMmuM paboTail B oOnacTy OXpaHH!
MO/A3EMHBIX BOJ OT 3arPA3HECHUS

Pa3Besika HOBBIX 0UAroB 3arpsI3HCHUS TOA3EMHBIX BOJL.

PazsuTHe cnenmanu3upoBaHHON CEeTH.

Pa3gurue paboT Ha ONBITHO-MPOU3BOACTBEHHBIX MOJMIOHAX.



PasButue omopHodl HAOMIOAATENLHOW CETH Ui KOHTPOJS 32 KayeCTBOM
HOA3EMHBIX BOJ.

PazpuTHE XMMHUKO-aHAIUTUYECKON Oa3bl.

CnMcOK MCNONB30BAHHOM TUTepaTyphl (omyonukoBaHHas 1 GoHI0Bas).

Hinxe pactest kpaTkue NOSICHEHHS 1O COIEP>KaHNM TEKCTA OTYETA.

Bo BBeAeHNH YKa3EIBAIOTCS: TEPPUTOPUH U CPOKH MPOBEACHNUS PabOT, COCTaB
paboT (KpaTko), KTO BHITONHSIT pabOTHl, W KTO MHCAT OTYET.

B maparpadax 3, 4 u 5 pazaena I npuomsTcs cBeficHUS 00 MCTOYHMKAX
3arpsi3HEHUs], O LIEHTPAIM30BAHHBIX BOA03a0OPHBIX COOPYXKECHUAX W COCTOSHUM
HaOJIOATENTBHOM CeTH B COOTBETCTBHH C TPeGOBAaHWSIMM JAHHEIX PEKOMECHMALMIA.
OCHOBHEIE CBEACHHS MO 3THM BOMPOCAM IPEACTABISIOTCS B COOTBETCTBYIOIINX
TabaMuax W JOMOJIHAKOTCA KPAaTKUM TEKCTOM. TaOnuupl, €ciid OHM HeOOjbLIKE,
BCTaBJISIFOTCSI B NIEPBBIA TOH, €CIM K€ TAONHUIIEI TPOMO3MKHIE, TO OHU MOMEIIACTCS BO
BTOPOIi TOHE (TEKCTOBBIE MPUIIOXKCHHUS).

Bropoii pa3zen oTyeTa UENUKOM COAECPKUT MarepHaibl BHIOIHEHHBIX paboT,
HamaraemM» B (opMe, TPEIyCMOTPEHHON HACTOSIIMMH pEKOMEHIAIWsMH, B
naparpage 0 naercs o0Ias XapakTepUCTUKA BCEX BUJIOB BHIIOIHEHHBIX palboT, a B
naparpadax 7, 8 u 9 - moapoOHas XapaKTepHCTHKA JTHX paboT Mo UX BHUAAH.
INpencraBnenue pe3yabTaToB padoT JacTcs, B OCHOBHOHM, B TabnuuHOH Qopme.
Pesynbrarsl paboT IO U3YYEHHIO KPYMHBEIX 0YAroB 3arps3HEHHs, KA4eCcTBa BOJBI HA
TICHTPAIM30BAHHEIX BOJ03a00PHEIX COOPYKCHHUSX W KaU4ecTBa BOJBI 1O CKBaKHHAM
onopHo#t HAOMIOJATENbHON CETM MOLKHEL 3aBEPIIATHCA OICHKOH COCTOSHHS
3arpsA3HEHNS MOJ3EMHBIX BOA M MacluTabOB 3arps3HEHMs] COINIACHO METOJMKE TaKoH
OLEHKH, W3TOKEHHONH B HACTOSIIMX PEKOMEHmAIMSIX W B Apyrux pabortax /3,13/.
Oco00 crefyer OTMETHTh, YTO IO KaKAOMY pPa3BeJaHHOMY ouary 3arpa3HEeHMs
NOA3C€MHBIX BOA  JOJI2KHBI OBITE TPEACTABICHBI  CICOYIOIIHNE I‘pa(bI/I‘IECKHC
MaTephanel: Kapta oOmacTH 3arps3HEHMs, KapTa M30THIC IO YYacTKy oOIacTh
3arpsisHEHMs, KapTa (QUIBTPAIMOHHEIX CBOMCTB BOJAOHOCHBIX TOpoj (ko3ddumuent
¢unpTpauun um  Ko3()(UUIMEHT BOIOMPOBOMMMOCTH) MO yYacTKy 007acTH
3arpssHenus. Kaptel cocrasnstores B Macmrade 1:50000 wnm Gonee KpyIHOM H
MOMEIAIOTCS B TpeTheit ToMe oTueta (rpaduueckue mpunoxenus). Kpome Toro, B
rpaduueckoM BHAE NPEACTABIIOTCA MAaTEPHAlbl OTKAYeK (JINCTH OTKa4dek). B
naparpage 10 wum3naratoTcs pe3yibTaThl  0000IIEHUS UMeomuxes (HOHIOBEIX
MaTepuanoB pa3IM4HbBIX BUAOB paboT (pa3Beika MOA3EMHEIX BOJ, CheMKa, pa3BeKa
MONE3HBIX HMCKOMAECMBIX, PEKUMHBIE HAOMOMEHUS W Op.), B KOTOPEIX HPUBOAATCS
CBEJCHUS O 3arpsI3HCHUM IIOJ3€MHBIX BOJ, NOIYYEHHEIC B MPOLECCE IMPOBEICHUS
9TUX paboT.

B Tpeteem pasfene maroTcs MPEIOKEHES, HAIIPaBICHHBE Ha NabHeliinee
pasBuTHE paboT B 0ONACTU OXPAHBI IMOJ3EMHLIX BOJ OT 3arpsA3HEHMS U TOBHIIICHUE
s} dexTuBHOCTH pabOT O KOHTPOIIO 33 OXPAHOM TOI3€MHBIX BOI.

B cmicke MCHonb30BaHHOW JIMTEPATyphl HPUBOAATCS OMyONMKOBAaHHEIE H
(donmoBele Marepuanel. OOBEM IEPBOIO TOMA HE AOKEH mpesbiwars 70-80 c.
MAIIMHONUCHOIO TekcTa. BTOpoil TOM OT4eTa BKITIOYAET HEOOXOMMMBIE TEKCTOBHIE
HPHIOKECHAS W HacTh TaOnuu (Hambosiee TPOMO3AKHX) M3 4YHCIA YKA3aHHEIX B
PEKOMEH TATTHAX.

Tpetnii TOM OTYETA BKIIFOYAET:

— kapty, (aktuueckoro  Marepuasa  (MCTOYHMKH  3arpsA3HEHMS,



LOCHTPAIM30BAHHEIC B0,£l03a60pl-lble COOPYKCHUA, Ha6mo;[a’rem,mﬂe CKBEDKI/IHH);

—  KapTy OCHOBHBIX BOJOHOCHBIX TOPH30HTOB;

—  KapTy 3allHIIEHHOCTH FPYHTOBHIX BOJ;

- KapTy 3allMIICHHOCTH HAITOPHBIX BOMT;

—  MarepHaibl M0 YY4acTKaM Pa3BEJOYHBIX PabOT (JIUCTHL OTKAYEK, KapThl
o0mnacTel 3arpsa3HEHUs B TOPH30HTE TPYHTOBBIX BOJ, KapThl M30THIIC 110 TOPH3OHTY
TPYHTOBBIX BOJ KapTH BOJONPOBOANMOCTH TOPA30HTA TPYHTOBEIX BOJ).

Kapra. daktuyeckoro marepuana cocraenserca B macurade 1:200000 unu
1:500000 (B 3aBHCHMOCTH OT Pa3MEpPOB TEPPHTOPHH W HaJIMIHs OJAHKOBOK), a JUTS
Takux OonblIMX TeppuTopmii, kak Kpacmospckmii kpaif mmm Hpkyrckas o6nacts,
KapTa MOKeT ObITh cocTariieHa B Macrade 1:1000 000.

Ha KapTe MOKa3bIBAKTCA 3CMITAHBIC NPUECMHHUKN 0TX0O0B,
LIEHTPATH30BAHHbIE BOJI03a0OPHBIE COOPYKEHHS (PAcXOA CBBIE 1 THIC. MY/CYT) ¢
NPU3HAKAMH 3arps3HEHHs MOA3EMHBIX BOJ, HAOMIOAATENBHBIE CKBAKMHBI OMOPHO
CETH.

K mpueMHHKaM OTXOMOB OTHOCATCS: XPAaHWIMINA, CTOUHEIX BOJA H MYJIBTHI
(OTCTOHHMKHM, HAKOITUTEIN, UCTIAPUTENH, "OeNbie MOps”, ILTAaMO-HAKOIINETH M Ip.);
XpaHWINIIA TBEPABIX OTXOAOB (COJIEOTBAJEI, BOJOOTBANEL, XBOCTOXPAHMJIMILA,
TOpOJCKHe, palloHHbIE U OONACTHEIE MyCOPOCBAJKH, YUAaCTKU CKIIaAMPOBAHNU IILIaMa
OYHCTHEIX COOPY)KCHHH M [1p.); monsd (WIBTpAlly; TOJNSA OPOIICHHS CTOYHBIMH
BomaMH. OOBEKTH], HA KOTOPBIX TIOCTABIEHB Pa3BEeI0OUHbIC PAOOTH, BHIACIAIOTCA Ha
KapTe KpacHBIM IBeTeM. IIOMUMO yKa3aHHBIX HCTOYHHMKOB 3arpsA3HEHMS, HAa KapTy
MOTYT OBITH BETHECEHH! TAIOKE M APYTHE OOBEKTHI.

ITpueMHUKE OTXOHOB 00O3HAYAIOTCS: HAKONUTENH CTOYHBIX BOJ -
Pa3HOCTOPOHHUM TPEYrOJbHUKOM; CBAJIKM TBEPIBIX OTXONOB - KBAJAPATOM; IOJIs
¢duTeTpari - poMOOM; TIONST OPOUICHWS] CTOYHEIMHA BOIXAaMH -pOMOOM C JBOMHBIM
KOHTYPOM.

LlenTtpanu3oBaHHble BO103a00PHBIE COOPY)KEHHMS C NPU3HAKOM 3arpsA3HEHUs
0003HaYaIOTCs KPY)KKOM, 3aKpamieHHEIC W3HYTpHM UYepHBIM [BeToM. OKOJOo
BO03200PHOTO COOpYKEHHS YKa3BIBaeTCS TeoJIOTHIECKuUit UHJEKC
HKCILLYaTUPYEMOro BOJOHOCHOIO FOPU30HTA.

HaGmonaTensHBe  CKBAKWHBI OMOPHON CETH O0003HAYAIOTC  KPY)KKOM.
Yka3blBaeTcA MHIEKC HAOMOgaeMoro ropu3onta. Ha kapTy MOryT OBITB BEHIHECEHHI
TakXKe BEIOMCTBCHHBIC HAaOMIOATENBHBIC CKBAOKWHH (WIH 4YacTh M3 HUX);
0003Ha9aeTCs ABOMHBIM KPYKKOM.

Bce HCTOYHMKH 3arps3HECHHS HyMEPYIOTCA, HOMEpa Ha KapTe COBNAJaT ¢
HOMEpOM B TaOnWIe WM B Karajore. TOYHO Tak ke HYMEPYIOTCS OTHAEIBHO
BO03200pHEIE COOPYKEHUS 1 HAOMOaTeNbHBIE CKBAKHHEL.

W3 xaramoroB (tabnuy) MoxkeT OBITh MHOJYy4YEHA JIOMONHUTEbHAS
uH(popMaus 00 WHTEPECYIOIEM WCTOYHHKE 3arpsA3HEHHS, BOJ03a00pHOM
COOPYKEHIHU U HAOIIONATENEHOM CKBAKHHE.

Kapra oCHOBHBIX BOJAOHOCHBLIX TOpPH30HTOB. COCTaBILIETCS B TEX IKE
Macmrabax, 9T0 W Kapra (pakTHueckoro marepuana. Ha kapre mnoka3elBaloTCA
TPAHHULIE PACTIPOCTPAHEHNUS MPECHEIX TOJ3EMHBIX BOJ BHYTPH TOPH30HTA IPYHTOBHIX
BOJI 4 HEPBEIX OT OBEPXHOCTH KCILTyaTHPYEMBIX BOJIOHOCHBIX TOPH30HTOB.

Ha xapTy BEIHOCSTCS Takke IEHTPAITN30BaHHBIE BOA03a00PHBIE COOPYKEHHS
1 HaOMIOMaTeNbHbIE CKBAKUHBL HA 3TH TOPH30HTHL.



Kaprsl 3alMIEeHHOCTH TPYHTOBBIX BoA. Macmtabel Te e, 4T0 W s
VKa3aHHEIX KapT. METOAMKa OLEHKH 3alIMIIEHHOCTH TPYHTOBHIX BOJA HM3JIOKEHA B
paborax /3,13/. B manHo# pabote TpeOyeTcs BBHIIOJHEHHE KAYECTBCHHON OLCHKH
3aUIMIICHHOCTH U IIOCTPOCHUE COOTBETCTBYIOIIEH KapTHI.

KadecTBeHHas OIICHKA 3AlWIICHHOCTH TPYHTOBHIX BOJ MPOM3BOAMTICS IO
TpeM mokasarensM: rmyOuna H 3aneranus ypoBHs IPYHTOBBIX BOJ (MOIIHOCTH 30HBI
ajsparu); MOIIHOCTE M, CJA0OTPOHMIIAEMBIX OTIOXKeHM#t (ko3 ¢urieHT
¢unbTpauuu Menee 1 wm/cyT); 0000meHHAs JHMTONOTHS CIaOOMPOHUIIAEMBIX
OTJIOKEHUH, TOApA3NENCHHAs HAa TpPU TPYMIEL: @ - CYIECH, JIETKHE CYIJIMHKH
(xoabpuuent ¢uwiptpamu 0,1-0,01 Mm/cyT), 6 - CYITIMHKM, T€CUAHBIE IVIMHBI
(xoadpduruent ¢unprpammu 0,01-0,001 M/cyT), ¢ - TSOKENBE CYTVIMHKH, TJIHHEL
(ko3 drment ¢punsrpanuu mMenee ,0,001 m/cyT).

CymMa GayioB, o0ycloBNeHHas TIIYOHMHO! 3ajieraHusl YpOBHS TPYHTOBHIX
BOJI, MOLITHOCTH) CJIAOOMPOHMITAEMBIX OTJIOKEHUH W MX JIMTOJOTHEH, OTpakaBIIei
(pUnTETpaLMOHHBIE CBOICTBA, ONPEACISET CTENEHb 3AIUILEHHOCTH TPYHTOBBIX BOJ.

Ha kapre 3allMIIEeHHOCTH TPYHTOBHIX BOJ OTOOpakaroTcs: riyOunbl H -
PaBHBIM KparoM; MOLIHOCTH My - U30JIMHUAME (Yepe3 2 M); BUbL TUTOJIOTUH a, O U ¢
- CIUIOUIHEIMH JIMHUSAMH PaBHOI OpPHEHTAIMU (COOTBETCTBEHHO TOPU3OHTAJBLHBIMH,
BEPTUKAJIBHBIMHU, TMAarOHAIBHEIMH); KaT€rOPHH 3aIlUILEHHOCTH - BETOM (I - cBeTIIO-
skenteii, I1 - xentwiif, III - cBetno-opanxkeBwlii, IV - opaHxeBwll, V - CBETIIO-
KopuuHeBHIi, VI - kopuuHeBHlif). Ha kapTy BBHIKOCATCA CKBaKUHEI, HCIOJIb30BAHHbIC
JULS €€ TIOCTPOCHHUS.

B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBUH HCCIIENYEMOI0 paliOHa MHTEPBAbL
rryour H MoryT GBITh M3MEHEHH, HAanmpuMep: -5, 5-10, 10-15, 15-20, > 20. ITpu stom
U3MEHUTCA OamibHas oueHka kaxaoro wuntepBana (0,5; 1; 1,5; 2; 2,5 u
COOTBETCTBEHHO OaibHAs OLIEHKA JKaKIOHM Kareropuu ammmeHnoctu (I< 4,5; IT -
9-13,5; IV -13,5-18; V>18

Kapra 3zammmieHHocTn HanopHelx BoA. CoCTaBig€Tcs A IEPBOrO OT
MOBEPXHOCTH JKCITYyaTHPYEMOr0 HAMOPHOTO TOPH30HTA. YCJIOBUS 3aIlUIEHHOCTH
XapaKTEPU3YIOTCS 10 BYM MOKA3aTeNsIM: MOIIHOCTH BOAOYIIOpa My ¥ COOTHOIIEHUIO
YPOBHEH MCCIENYEMOI0 HANOPHOro ropusoHTa (H;) W BbIIENEKAIEro TOPU30HTA
(Hp. Tlo cOBOKYHMHOCTM 3THUX [BYX TOKazaresieil BBIACIAIOTCA TPU KaTErOpUH
3AIUIIEHHOCTH: | - 3aluiIeHHble (HArOpHbIE BOJbl NEPEKPHITH BEIAEPKAHHBIM 110
miomaa v 0e3 HapyWeHWs CIUIOMHOCTA Bomoymopa my>10 M u Hy>Hyp); II -
YCIIOBHO-3AIMIIIEHHBIE (HAOPHBIE BOJBI MEPEKPHITH BHIAEPKAHHBINA MO ILIOMAIN
BOJOYNOPOM U 0e3 HapyiweHus npu a) 5 m<my<10 m; Ho>H; u 6) my>10 m; Hy>H));
1T - HesaumeHHbIe (MpU a) my <5 M; Hy < H; 1 6) Bogoynmop HeBHIEp KaHHbIH 110
IUTOIIA TN, UMEIOTCSl HApPYIICHHsI CIUIOLTHOCTH W JIMTONoTHYeckue okHa, Ho< H;. B
kareropusx 11 m Il moakareropuu a mo ycClIOBUSM 3AIlUINCHHOCTH BEHIIIEC, YEM
moaKareropun O.

Ha xapre mokasplBacTCs: KaTerOpUM YCJIOBUH 3allMIIEHHOCTH - nBeToM (I -
KopuuHeBblii, Ila - opanxeBbii, [16 - cBerno-opamxkesblii, [lla - sxenrei, II6 —
CBETJIO-’KENTHIN); MOIIHOCTE BOJOYTIOPA - H3OJIMHHUAMH (CEUECHHIE U30JIMHUM 3aBHCHUT
OT MOIIHOCTH BOAOYIOPOB M MPEAEIIOB ¢& U3MEHEHNUS); MEPENal YPOBHEH — Kparnom
(AH>0 3naK «v»; AH=0 31aK «+»; AH<0 31ak «-», rne AH= H,- H,).

Ha xapTy BHIHOCSITCS CKBAXKHH, 10 KOTOPBIM CTPOUTCS. MOIIHOCTB BOJIOYIIOPA,
U KYCTbl CKBaXKUH (CKBa)KMHA HA MCCIIEYEMblii HANOPHBIH FOPHU30HT W CKBAKMHA HA



BbILIEEKAUHA TOPU30HT), MO KOTOPHIM KOHTPOJHMPYETCS COOTHOIICHUE YPOBHEH.
OK0J0 KyCTOBBIX CKBAKIH YKA3BIBAETCS T€0JIOTHYECKUI HHAEKC BCKPHIBAEMOTO KMH
BOJIOHOCHOTO TOPU30HTA.

Macuitab KapThl TaKOH ke, KaK U KapThl TPYHTOBBIX BOJI.

K xapre mnpunmaraetcs Tabnuia, B KOTOpPOiH MpPUBOAATCA XapaKTepHHIE
KyCTOBBI€ CKBRZKWHBI TI0 HMCCIEAYEMOH TEPPUTOPHH, MX HOMEPA, I'eOJIOTHYECKHE
WHJIEKCHI, TTyOuHBI, BEIcoTa ypoBHe# H,  H; 3Hauenne AH 1 MOLITHOCTE my.

Kaprtsl no yuyacrkam ou4aroB 3arpsisHeHusi. Macmtab kapt ot 1:50000 u
KPYIHEE B 3aBUCMMOCTH OT Pa3MepoB 00IaCTH 3arpsA3HEHHUS.

CocraBnsercsl CIEAYIOIUE TPH KapThl: OONAcTH 3arps3HEHHS B TOPH30HTE
TPYHTOBBIE BOJI, M30THIIC MO YYaCTKy OONAcCTH 3arps3HEHUS W (UIBTPAIMOHHBIX
CBOMCTB HOPOJ 1O YYACTKY OONACTH 3arpsA3HEHHUS.

KonnenTpamus BemecTsa BHYTpH 001aCTH 3arpsA3HEHAS WM MUHEPATH3ALAs
BOJBl (WJIM JIPYroil TMOKa3aTelb Ka4yecTBa) MOKA3BIBACTCS B W3OJHMHHSIX; CEUCHHE
W30JIMHUI ONPEAENIEeTCs HHTEPBATOM U3MEHEHHI NOKA3aTeNeh KauecTBa.

12. ONIbITHO-ITPONU3BOJACTBEHHBIE 1IOJIUT'OHbI

KpynHomaciiTabHBIi 1 KOMIUIEKCHEI XapaKTep TEXHOTEHHOIO BO3ACHCTBUA
HAa TEOJIOTMYECKYIO Cpely M MOA3EMHBIE BOABI OMpPEAENsET HEOOXOAUMOCTH €ro
N3YUCHHSA B HATYPHBIX W MPOW3BOACTBCHHBIX YCJIOBUAAX MyTEM OPraHU3alliy OIIBITHO-
MPOU3BOACTBEHHBX MOMuUToHOB (OITI). DTO TO3BONAET YUeCTh MHOroobpasue
MPUPOIHBIX U TEXHOTEHHBIX (DPAKTOPOB, BIHIOIIMX HA MOCTYIUICHUE 3arps3HAIOLIUX
BEILECTB B NOA3EMHLIE BOJBI M MX MUTPAITUIO MO BOAOHOCHOMY TOPU30HTY.

OMNBITHO-NIPOM3BOICTBEHHEIM MOJIMTOHOM HA3bIBACTCS THIPOrEOJIONMYECKHA
cranuoHap, paCHOJTO)I(eHHBIfI B TUNOBBIX IPUPOAHBIX W TCXHOI'CHHBLIX YCIIOBUAX B
paifloHE KPYTOTO XO3fifCTBEHHOTO OO0BEKTa WIM HACENEHHOrO TMYHKTA W
NpeTHAa3HAYCHHEI! A NPOBEICHUS CTAl[MOHAPHEIX ACTAIBHBIX HAOMIOJCHUH 3a
3arpA3HCHUEM NMOA3CMHBIX BOX, OLCHKH COBPEMCHHOI'O COCTOAHUA 3arpA3HCHUA U
MPOTHO3a €70 PA3BUTHS M APYTHUMH BUIAMH TEXHOTEHHOTO BO3AEHCTBUSL.

OIII MoxeT MNpeACTaBIATH C000M OTAENBHBIA JIOKAIBHBI Y4acTOK WU
HECKOJIbKO TAKMX YYACTKOB, K&KIHM HB KOTOPHIX PaccMaTpUBAeTCs Kak (umian
[OJIUTOHA; HAKOHEL, NONMIOHOM MOHET OHITh TEPPUTOpPUs HACEICHHOIO IYHKTA W
Jaxe HeOombmoi pernoH. OIBITHO-IPOW3BOACTBEHHBIM IONHIOH — SABIAETCS
COCTABHOH YacTBIO CHUCTEMBl MOHHUTOPHHTA TOIN3€MHBIX BOA, KOTOpas B CBOIO
ouepes BXOIUT B o01yto cuctemy "Jlutomorutopunr CCCP".

Oco0eHHOE 3HAYCHHE OMBITHO-IIPOM3BOACTBEHHBIE IIOMUIOHE IPUOOPETAIOT
B CBSI3M C U3YUEHHWEM OJNHOTO Ha Hambojee CIIOMKHBIX BONPOCOB MOA3EMHOM
TUAPOIUHAMUKY - MUTPALMS 3aTPS3HSIONIMX BELIECTB 110 BOZOHOCHOMY T'OPHU30HTY.

Jpyroe BaskHOE HampaejeHHe paboT, KOTOPOE MOXKET YCIEIHO PEIAThCs Ha
OITIT, 3T0 ompenenenre MUTPAIHOHHEIX MTApaMeTPOB Ha OCHOBE aHAIN3a JUHAMUKU
oOnactu 3arps3HeHUst noa3eMHBIX BoA. CdopmupoBaBIIMECS MO TEXHOTCHHBIMH
oObekTamMu  06acT 3arpsA3HCHUA IIOA3CEMHBLIX BOA MOIYT [JaTh ICHHEHITTIIA
(daxkTHueckuit Marepwan U aHaNM3a M XAPAKTEPUCTUKHM IIPOLIECCAa MUIPaLUu
BEIIECTBA B IIOA3EMHBIX BOJAX M OLCHKA MUIPAlMOHHEIX  NApaMeTpoOB
(melfcTBUTENBHAS CKOPOCTh MBIDKCHHS TOJ3EMHBIX BOJ, IIOPUCTOCTH, KO3 (UIHEHT
JUCIEPCUU U JIP.).



OcHOBOIl MONMroHa SBIAETCA XOPOIIO OOOpYAOBAaHHAs —CTallMOHApHAs
HaOmoaTenbHas CeTh CKBKHH, KOTOpas OOJDKHA OXBATHIBATH KaK WCTOYHHKH
3arpsisHEHUd  (MPOMMIOMAAKY, IUIAMOHAKONUTENS, HPYAB-OTCTOMHHUKH, TIPYIHI-
WCHApUTENM U JAPYTHE NPHEMHUKN OTXOIOB, HPOMBILLICHHO-KAHATU3ALUUOHHYIO
CEThb), TAK M Y4aCTKH BOA03a0OPHBIX COOPYKECHUIA MOJA3EMHEIX BOJ, HAXOJSAIIAECS B
30HE BIMSHHUS NPOMBILUIEHHOTO WM CEBCKOXO03AMCTBEHHOTO 00heMa, MeTtoanka
pasMellenus HabmoaTebHBIX CKBKIH HATOXKEHa B padoTax /3,13,15/.

Ipu co3ganmu  OINl momKHO OHTH TPEAYCMOTPEHO, 00OpYHOBAHKE
CTAIlMOHAPHBIX OIBITHEIX KYCTOB MIA ONpEeAcicHUs (PUIBTPALMOHHBIX CBOWCTB
MOPOJ, HCCIIEAYEMOT0 BOJOHOCHOTO TOPHM30HTA. ECNM 3TOT TOPH30HT MEPEKPHIT
pa3lenAOMAM  CIOEM, a BHIIIE 3aleraloT BOJOHOCHHIM TOPH30HT (HApHMep,
TOPHU30HT TPYHTOBEIX BOJ), W3 KOTOPOTO 3arps3HSIOIUME BEIIECTBA NOCTYMAIOT WA
MOTYT MOCTYNAaTh B HCCICAYEMBIM TOPH30HT, TO OMBITHBIM KYCT JOJDKEH OBITH
obopymoBaH TakuM o0Opa3oM, YTOOB Ha HEM ONPENEIUNICH (PMITBTPAI[HOHHBIE
CBOMCTBa OCHOBHOTO I'OPU30HTA, PA3ACIIONIETO CI0s U BEIILENEIKALIETO FTOPU30HTa.
Ilo >TUM JXe KycTaM MODKHO KOHTPOJHPOBATHCS COOTHONICHWE VPOBHEH 3STHX
BOJOHOCHEIX TOPH30HTOB B CBS3M C ONCHKOM 3aIMINEHHOCTH OCHOBHOTO
BOJOHOCHOTO TOPU30HTA.

Hapsny c onpenenenneM (QUIBTPAIIMOHHBIX CBOWCTB MOPOA JOJDKHO OBITH
IPEIyCMOTPEHO OIpENeTcHUE MUTPALMOHHBIX IAPAMETPOB BOAOHOCHOTO FOPU30HTA
Ha OCHOBE aHANM3a AWHAMHKM O0NaeT 3arpsi3HEHWE W MyTEM MOCTAHOBKH OMBITHO-
MHUTPALMOHHEIX ~ paboT. JIJis  BHITIONHEHWS  ONMBITHO-MHTPAIMOHHEIX — paboT
HEoOXOIMMO CO3JaHUE CHELMANBHbIX OMBITHBIX KYCTOB. DTH KyCThl IO BO3MOXKHOCTH
CJICYET COBMECTHUTh C OMNBITHHIMU KyCTaMH Aji OmNpelencHus: (PUibTpalnuOHHBIX
CBOMCTB HOPOJI.

Meroavka ompeneneHus (QUIBTPAIMOHHEIX W MHUTPAIHOHHBIX MapamMeTpoB
M3I0KeHa B MyOmmukanusx /8, 15/.

Wrtak, npuMepHEL cocTaB paboT Ha ONBITHO-IPON3BOACTBEHHOM IOJIMIOHE B
CBS3U C IPOBEACHHEM MOHHTOPMHTA IOJ3EMHEIX BOJ M WX OXPaHOM BKITIOYACT:
TIPOM3BOACTBO HAOMIOACHUM 3a KA4eCTBOM MOJ3EMHEIX BOJA; H3YUCHHME OYaroB
3arpA3HEHMs IIOJ3€MHBIX BOJ; MPOrHO3 U3MEHEHUS KauyecTBa HOA3EMHEIX BOX, B
0COOCHHOCTH Ha BOA03a00PHBIX COOPYNKEHMSIX; XapaKTEPHCTHKAa HCTOYHUKOB
3arPA3HEHMs IOA3EMHEIX BOJA; W3YUYEHHE MUTPAllUM 3arps3HSIONIMX BEIIECTB B
HOM3EMHBIX BOJAX; H3YYCHWC BIHSHISI 3arpsA3HCHUS aTtMOCGEPHEIX OCauKOB,
TOBEPXHOCTHRIX BOJ U TIOYB HA KAueCTBO MOJ3EMHBIX BOJ; M3YyUCHHE AMHAMUKHI
o0nacTy 3arps3HeHus; onpenencHue GuIbTPaMOHHBIX MUTPALMOHHEIX [1apaMeTPOB;
M3YYCHUE 3alTAIICHHOCTH TOJ3EMHBIX BOA M COCTABIEHWE KapT 3alWINCHHOCTH;
TH/IPOTEOJIOTIIECKOe 0O0CHOBAHNE BOJOOXPAHHEIX MEPONPHATHI M MEp IO OXpaHe
BOJ103a00PHBIX COOPYKEHUH B OCOOEHHOCTH. B 3TOT mepeueHb HE BOILIH PabOTEHI,
CBS3aHHEIC C  BEISBICHWEM W  OKOHTYPHBaHHEM  OONACTH  3arps3HEHHS,
KOMIUTICKCHPOBAHUEM METOJIOB €€ U3YICHNUS 1 JIP.

Beuay O0nblIOro KOAMYECTBA 3arps3HSIONIMX BEUISCTB W IIOKa3areneit
KadecTBa BOJHl HEOOXOMMM BEIOOP ONTWMAIBHOIO OrPaHHYCHHOIO UHCIIA
NPUOPHUTETHHIX MOKazarenel. [lenecooOpa3sHo BELACIEHNAE ABYX IPYIII OKa3aTeNeH -
0o0LMX M CHEeLUaNbHbIX, KOTOPHIE COOTBETCTBEHHO 00BeAaloTcsi B 0Oy (A) u
crnenranbHyo (B) mporpaMMer HaGmO AEHUTH.

OO1wwas nporpaMMa B CBOI OUepeb MOAPA3AEIACTCS HA IBE IIPOrPaMMBL A U



A,

IIporpamma A COKpAILEHHas, BKJTIOYAET: MUHEPATN3aLHIO
(NIEKTPONIPOBOJHOCTE), BenuuuHy pH, Temneparypy, COAep)KaHUE KHCIOPOJA,
OOIIyI0 JKECTKOCTh, XJIOPUABL, Cynb(arbl, HUTPAThl, (TOp, XKENE30, MapraHer,
MEpMaHraHaTHYIO OKHCIISIEMOCTh (NP HEBBICOKOM ypOBHE 3arpsisHeHHs), XIIK u
o0muit opraHuuecKuii yriaepos (py BEICOKOM YPOBHE 3arps3HEHHMs), MEIb, CBUHEL,
LIMHK.

IIporpamma A,, moHAs, BKIOYAET CTAHAAPTHBIEC TOKA3aTENIN Ka4eCTBA BOIBI
1 Hanbomee pacmpoCTpaHEHHEIE 3arps3HsIOLIne BelecTsa /24, 28/.

CremranpHas mporpaMma BKJIFOYAET HEKOTOPbIE OOIIHe TIOKa3aTent KaiecTBa
IOA3E€MOK  BOX  (MHHepanu3auuro,  OOMIYI0  KECTKOCTb,  OKHCIIIEMOCTb
nmepMakranatHyB, XIIK, oOwwmit yreponx), Haubojee  pacmpOCTPAHEHUH
3arpsRHSIONINE BEMIECTBA (HUTPAT, XJOPUAB, cynbdarsl, ¢rop, obiuee sxeneso,
CBHHEII, INHK, MEJb, PTYTh, HUKEIb, XPOM, HEQTENPOTYKTH, (EeHOB, O6eH3(a)IMupeH,
XJIOPOPTaHMYECKHE TECTHIMALL), XapakTepuble ans paiiora OOIl cneumduueckue
3arpS3HSIOMINE BELIECTRA.

MozxeT ObITH pEKOMEHIOBaHA CIIEAYIOIAs YacToTa HaOmoAeHUil: mporpaMma
A, - exxeMecsuHO, IporpaMma A, - Ba pas3a B rojl, nporpaMma B - exeKkBapTalbHO.

Ha kaXIpl#t ONEBITHO-TIPOM3BOJCTBEHHBIN TMOMMIOH COCTaBJseTCs MacHopT,
COAepIKAIIHi KPaTKUE OCHOBHEIE CBEACHMS O MPUPOAHEIX H TEXHOTEHHBIX YCIOBHAX
yuactka OIIII. Ha THTynbHOM JHCTE IACHOpTa YKA3BIBAaeTCs Ha3BaHWE TOJIMTOHA U
T€0JI0THYeCcKas, OpraHu3alis, K KOTOPOi OH OTHOCHTCSL.

TMacmopT BKIIOYAET clemyiomue paszaensl: 1. OOmue naHnble; 2. usnko-
reorpaduueckne u TUAporeosoruueckue yciosus; 3. HMcrouHuk 3arpsasHeHus; 4.
Bopao3abopHbie cOOpyKeHHs NOA3EMHBIX BOJ; 5. HabOmonaresbHble CKBaKUHBL; 6.
OOnacTh 3arpsi3HEHUS MOJA3EMHBIX BOA. Jlanee MPUBOANTCS KpaTKas XapakTepUCTUKA
KaKIOTO MB 3THX Pa3/IENIOB.

Paspnen 1. OOmume padHdbie: HA3BaHWE MOJIMIOHA, MECTOIOJIOMKEHHE
(pecniyOnuka, obnacTb, paloH, rOpoA); EONOrHyYecKas OpraHW3auus - Blajeliel,
OIIl; miomaah TMOJNMIOHA, KM'; TPOMBIIUICHHE WM arpONpOMBIILICHHBIE
00BbEKTHI, K KOTOPEIM mpuypoueH OITI1.

Paznen 2. ®u3uko-reopU3NUECKUE W  TWUAPOTEOJIOTUYECKUE  YCIIOBHA:
oporuaporpadus; MEKCHHBIA M CPEIAHErOJIOBOM pPacxojibl PEKH, B KOTOPYIO
cOpachlBaIOTCA CTOYHBIE BOJIBI; CPEAHETOA0OBAass HOpPMa OCAAKOB; MOLIHOCTH 30HbL
a’paly Ha y4acTKE IMOJMIOHA W €€ JIMTOJIOrWs; ITyOWHA 3aleraHds TOPH30HTa
[PYHTOBBIX BOJI €r0 BO3PACT, MOLIHOCTh, BOJONPOBOAUMOCTD, MUHEPAIU3AlUs BOIbL
(MM KOHIEHTPAIWs XapaKTepHOTO MPHPOTHOTO BEIECTRA - Jkese3a, ¢ropa U T.4.);
BO3PACT, MOIIHOCTb U JIATOJIOTUS. BOJOYIOPA, OTACILIOIETO TOPH30HT IPYHTOBBIX
BOJ OT HIDKENEKAIIEr0 BOJOHOCHOTO TOPU30HTA; BO3pAcT, INIyOWMHA 3ajeraHus,
MOIIHOCTb, BOJOMPOBOJMMOCTE W MHHEPAIM3AIMSA HUKEIEKAIIETO BOJOHOCHOIO
TOpPHU30HTA; 3Ha4eHus ypoBHei H; (ropu3oHTa rpyHTOBEIX BoX) H H) (HIKEEKamero
ropu3onTa), u BenuumHa AH=H,-H;; OCHOBHBIE SKCIUTyaTalMOHHBIE (A LEJNCH
BOJOCHA0KEHHUS) BOXOHOCHBIE TOPH30HTHI. -

Pasmen 3. McrouHMK 3arps3HCHMS: Ha3BaHWs MPEANPHATHS MK
OpeANpUATHM, 3arpsA3HSBIIMX TOJ3EMHBIE BOABl HA YYacTKe IIOJIMTOHA, M HX
BE/IOMCTBCHHA ~ HPHHAUICKHOCTh;  CPEJHECYTOYHOE (WIM  CPERHErOJ0BOC)
KOJIMYECTBO COPACHIBAEMBIX JKUAKHX, TBEPABIX M ra3000pa3HbIX OTXOJ0B; OCHOBHBIE



CBEICHUS O MUHEPATH3ALMK U COCTABE CTOYHBIX BOJ; BHIBI 3€MJLIHBIX IPUEMHUKOB
OTXOJIOB (HaKONHUTEIH, OTCTOIHUKH, ACTIAPUTEIIH, BOJOXPAHUIHUILA,
XBOCTOXPaHWJIMIIA, TOMS (PUIbTpAIMK, TI0sl OPOIIEHUS CTOYHBIMH BOIAMH W JIp.);
MECTONONIOKEHHE, IUIOWaab, [NyOMHAa W TOA BBOJAAa B JACHCTBUE 3EMILIHBEIX
MPUEMHUKOB OTXOM@; CPEIHETOJOBOC KOJMUECTBO OTXONOB, COpachiBaeMoe B
KQK/JIBIH IPUEMHUK OTXO/0B.

Paznen 4. Bono3aGopHbIe COOPYKEHHUS MOJ3EMHEIX BOI: LIEHTPATU30BAHHbIE
BOJI03200pHBIE COOPY)KEHMS TO/A3EMHEIX BOJA B paguyce 10 10 KM OT MCTOYHHKOB
3arpa3HEeHMs Ha TOJMIOHE, BO3PAcT SKCIUIYaTUPYEMOro FOPU30HTA, ¢ KAaKOro roja
KCTITYaTHPYEeTCs, CPEAHETOMOBONH pacXod (Thic. M’/CYyT) HA TeKymmil rof,
KOJIMYECTBO CKB&KMH; BOJ03a0OpHBIE COOPYKEHMS, HAa KOTOPHIX OTMeYaeTcs
YXYAILICHUE Ka4eCTBa BOAbL; BO3PACT HKCILUTYaTUPYEMOrO BOJOHOCHOTO TOPH30HTA, C
KakKoro rojia OTMEUACTCsl YXYAIICHHE KauecTBa, MOKA3aTeNll YXyAUIEHN Ka9ecTBa U
UX BEJIMYUHA HA TEKYILUHUH rOJ.

Pasnen 5. HabmoparenbHble CKBAKAHEBL: UX 00L1ee KOIMYECTBO, B TOM YHCJIE
HaOMOMaeMBIX, M WX pAaClpefeieHHe TI0 TOPH30HTAM Ha TEKYIIWH IO,
ompesieNsieMBle B TOJ3E€MHBIX BOJAxX I[OKaszaTeled BOABL (B TOM YHCIE
0OYCIIOBNICHHBIE BIMSHAEM MCTOYHHKOB 3arps3HEHMs); 3HAYCHUS XapaKTEPHOTO
MoKa3aTess KaueCTBa BOABI B HAOMIOAATEIBHEIX CHPHIKAX Ha TEKYIIUHA TOI.

Paznen 6. O0nactb 3arps3HeHus NOA3EMHBIX BOJ: MOKA3aTeNlb KayecTra, 10
KOTOPOMY OKOHTYpHMBAaeTcsi 00NacTh 3arps3HEHWs; pa3Mephl TJOMmAaaM o0iacTu
3arpA3HEHMS, KM, H CPE/IHSS MAHEPATM3AIHS BOBI HIIM KOHIGHTPAIMS BEIECTRA B
BOJE BHYTPM 00NacTW 3arps3HeHHs (3T AAaHHBIE OPUBOIATCA IO COCTOSHMIO HA
KOHELl K&KAOro roja); pasMephl IUIOMANN M KOHLEHTpALMH BEIIECTBA OONACTH
SKCTPEMANIBHOTO 3arpsI3HEHUS (TIPUBOAATCSA [10 COCTOSHUIO Ha KOHELL KX0T0 Toja).

K TacropTy MPUJIATAIOTCS rpadudeckue WITIOCTPaLWH: 1)
KpynmHOMacITabHas CXeMa ¢ HaHeCeHWEM Ha Helt IUIOLIa M YYacTKa TOJMTOHA,
OOBEKTOB  3arps3HEHHs, LEHTPAIM30BAHHBLIX  BOJO3a0OPHBIX  COOPYXKEHHIA,
HaOMOJATENBHEIX CKBKUH, KOHTYPOB OONACTH 3arpsA3HEHUs (O TOJAaM), JIMHHIM
THJPOTEOJIOTHYECKUX pa3pe30B; HA CXEME NPHUBOAATCA YCIIOBHBIE OOO3HAYEHHS W
TMHEHBIH MaciuTal; 2) rHaporeoIorHdecKue pa3pesbl, 3aXBaThIBAIOLIME FOPU30HT
[PYHTOBEIX BOA, U OCHOBHBIE 3KCIUTyaTAIIMOHHEIE TOPH30HTHI.
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