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BBEIEHHE

B3auMO0THOIIEHHE YeJIOBEKa Y IPUPOLIb] B HACTOSLLEE BPEMSA HOCHT
KPMSHCHBIN XapakTep. IIporecc Hadasn NMPHHUMATh TJI00A/IBHBIE YepThl
€O BTOPO¥ MOJOBUHE XX CTOJIETHS, YTO B JabHEHIEM YPEBATO CEPhE3-
HBIMM YTPO3aMH GJ1arononyduio ¥ CaMoMy CYILIECTBOBAHMIO YeEJIOBEYe-
crBa. IlpeojiosieHye OTPHLIATENbHBIX TEH[EHUMH DasBHTHS MHPOBOTO
cooBLIecTBa MOXET ObITh 00eCrieyeHO NPH pear3alyy NPHHIMIA yC-
TOHYMBOIO Pa3BUTHS, AEKJIAPHPOBAHHOTO Ha KOH(EPEHIHMH IJIaB rocy-
napcts B Puo-pe-2Kanefipo B 1992 1.

ITpeTBOpeHye B M3Hb pEIIEHHH KOH(EPEHIMH Mpe/roiaraer,
B NEPBYIO0 O4epeflb, HaNHuvie OOBeKTHBHON MH(OPMALKH O COCTOSTHUM
TIPHPOIHON CpefEl, KOTOpas MOXeT OBITh NONYYeHa CPEICTBAMM MOHK-
TOpHHTa. LleTOCTHOCTD NPHUPOAH M MHOrOYHCJIEHHBIE B3aHMOCBSI3H
Y B3aMMO3aBHCHMOCTH e KOMIIOHEHTOB JIeJIal0T XKeJIaTeIbHEIM IT0JIyye-
HYe JIaHHBIX O COCTOSIHHM TAKKX MTPHPOLHBIX 06pa30BaHHH, KaK TeOCHC-
TeMbl (3KocrcTeMbl). OIIHAKO OLIEHKA COCTOSIHHS aHHBIX OOBEKTOB CBSi-
32Ha CO 3HAYMTEJBHBIMH TPYIHOCTSIMH, TaK KaK HeBO3MOXHO (HECMOT-
P HAa MHOTOYMCJIEHHEIE IPEJJIOKEHHS) OMNpelesHTh 0000IEHHbIE
H3MEpSIEMBIE TIOKA3ATENH, XapaKTepH3YIOlHe BCe 3JIEMEHTh T€0CHCTe-
Mmbl (3KocucTeMbl). [103TOMY Ha IIPAKTHKE BEINOJHSIETCS KOJIHYECTBEH-
Hasl OLIEHKA OTHEJBHBIX KOMIIOHEHTOB IIPHPOAHBIX KOMILJIEKCOB.

B MUpoBOH crienyasbHOM JIMTepaType LIHUPOKO MCIONB3YeTcs Tep-
MuH environment — OKpy2Karoilas cpefia. 310 BOAHAast CPefia, TE0JIOrH-
yecKasi Cpelia, BO3OYyIIHas cpefa M T. A. B reorpadyu TpaguIiOHHO
ynotpe6sieTcs: TepMuH «cepar — atmocdepa, ruppocdepa, JuToche-
pa u np. Ha mepBbiit B3rJIAN yKa3aHHble TTOHATHS SBJIIOTCS CHHOHHMA-
mu. Onnako B reorpaduu C(ephl BBICTYIAKOT KaK CaMOCTOSITEJIbHHIE
OOBEKTH H3yyeHusl. B IPHPOIOOXPAHHBIX HaYKaxX CPefibl ~— 3T0 OObeK-
Tl U3YYEHHS 110 OTHOLIEHHMIO K YeJIOBEKY, WK (B IIPUHLHIE) K JEOOOMY



OPYTOMY XHBOMY OpTraHH3My. B 3TOM CMbICHe, HanpHMep, TOHATHS
«aTmocdepa» ¥ «BO3ALYIIHAS CpPela» HMEIOT PasHBIH KOHTeKCT. Ecim
B TIEPBOM CJiyH4ae MBICJIMTCS BO3AYLIHAS 000NOYKa 3eMITH, €6 XapaKTe-
PHCTHKH, IMHAMHKA M PAa3BUTHE, TO BO BTOPOM — 3TO ra3oBasi CyGCTaH-
1Hs1, B KOTOPYIO MOMELLEH YeJIOBEK HJIM APYTOH XKHBOH OpraHu3M.

PopMHPOBAHHE IKOJIOTHYECKOTO MOHHTOPHHIA KaK CAMOCTOSITEND-
HOrO HarpasJIeHHs! B IPUPOJOOXPAHHOM IPAKTHKE TIPHBENIO K CO3IAHHMIO
¥ (PYHKUMOHHPOBAHHMIO PeaNbHOM CIyXXObI, 00eCTIEYHBAOIIEH HHDOD-
Malper OpPraHH BIACTH H yrpabiieHus. Takue C1yKGbl CYLIECTBYIOT B
GOJIBIIMHCTBE CTPaH MHPOBOIO COOOLIECTBA M TPEACTABJEHb OHH, KaK
TNPABUJIO, IOICHCTEMAMH MOHHMTOPHMHTA OTHEJIBHEIX TIPHPOIHBIX Cpesl.
DYHKIMOHHUPOBAHKE TAKKX CTPYKTYD OCYILECTBJISIETCS B (JOPME TOCY-
IapCTBEHHBIX CITYX0, MyHHIMIIATBHEIX U BEJOMCTBEHHEIX IIOJICUCTEM.
TomyunTs NIpeaicTaBIEHHE O COCTOSIHUM T€OCHCTEM (3KOCHCTEM) MOXKHO
JIMLIL B TOM CJTy4ae, eCJIM BBIIIONHUTh aHAMH3 BCEX KOMIIOHEHTOB (Cpef)
TIPHPOZHOTO KOMILIEKCA.

Jlannoe yde6HOe nocoGHe TIOCBSIILEHO OIMUCAHHIO TEOPETHYECKHX
NIOJIOXKEHHH, OPTaHM3alMH ¥ (YHKIMOHUPOBAHUIO CYUIECTBYIOLIEH
B HallleH CTpaHe CHCTEMbl SKOJIOTMYECKOTO MOHHTOPHHIA. JTO, IrJidB-
HBIM 00pasoM, MOHMTODHHT IIPHPOAHBIX CpPell Ha TOCYapCTBEHHOM H
JIOK2JIBHOM YDOBHSIX.

PABIENT I

HCTOPHS CTAHOBJIEHHA,
COCTAB H CTPYKTYPA MOHHTOPHHIA
OKPYXAIOLIEH IIPHPOJJHOH CPEJIBI

I'naga 1
COBPEMEHHBIE IIPEJICTABJIEHUA
0 MOHUTOPHHIE OKPYXAIOIIEN NPUPO/IHON CPEJIbI

§ 1. MouutopuHr Orocdeps! KaK HeoOxonuMoe CpeacTso
OLIEHKM aHTpPOTOTeHHbIX BO3EeHCTBHI

Hndopmanys 0 COCTOSHUH CKPYXKarlliel IpHPOAHOH cpelnl, 06
H3MEHEHHUSX ITOTO COCTOSTHHS HCTIOJIb3YET s UeIOBeKOM 1aBHO. Toc-
nenrue 100-200 neT peryJasipHO BeLyTCS MHCTPYMEHTANbHbBIE HA-
6mofieHust (THAPOMETEOPOJIOTHYECKYE, aCTPOHOMUYeCKHe, (PeHOJIOo-
TH4eckue u 1p.).

C pa3BUTHEM TEXHOJIOTHH, KOITia Yy HeJIOBeKa MOsIBUJIach GosbLiast
BO3MOXXHOCTBb BO3[IEHCTBOBATh Ha NIPHPOLY, Tpe0Opa30BLIBATE €€, IT0JI-
Hee KCIIOJIb30BaTh IIPHPOAHBIE PECYDPCHI, Teodu3nyeckas HHGOpMaLUs
CTaHOBHTCSI JUIsST HeTO Bce Oosiee HeOOXoAMMOH. C TIOMOILUBIO TaKOH
HHGOPMAUMH MOXHO OIpeJIeNUTh ONTHMAJIbHbIE NTPHPOJHEIE YCIOBHS
JUISL OCYIECTBJIEHHS PA3JTHYHBIX XO3SHCTBEHHBIX MEPOIIPUSITHH, TIpe]l-
CKa3aThb KaK 6JIaronpusiTHEIE, TAK ¥ HeOJIAronpHATHEE (haKTOPH Bele-
HHSI XO3SHCTBa, MOBHIIATE 3((hEeKTUBHOCTh HCIOJIB30BAHUS ITPUPOA-
HBEIX PECYpPCOB.

B nocnennye HeCSTHNETHS CTANO OYEBHIHO, YTO OECKOHTPOJBHAS
IKCILTyaTalsl IPUPOLbl MOXKET TIPUBECTH K BeCbMa CEphe3HBIM HeEra-
THBHBIM TIOCJIE[ICTBHSM. B CBSI3U ¢ 3THUM BO3HHKIIA elle Gonbiuas Heob-
XOIMMOCTb B JI€TaNbHOH MH(OPMALIMK O COCTOSTHHH GHOChepEL



H3BecTHO, YTO COCTOsiHHE OHOC(EpE M3MEHSETCH IIOJ BIMSHHEM
€CTeCTBEHHBIX ¥ aHTPOIIOTEHHEIX BO3leUCTBUH. OIIHAKO €CTh CYIUECTBEH-
HOE pas/uyKe B Pe3yJIbTAaTax 3THX BO3LeHCTBHH. M3MeHeHus Temiepa-
TYPBI, IaBJIEHHS U BIAXKHOCTH BO3JIyXd, COCTOSIHHE IPYTHX CPeJ IIPOHUC-
XOIST OKOJIO HEKOTOPHIX OTHOCHTENIBHO TIOCTOSSHHEIX CPEIHMX 3Haue-
HHB. Ce30HHHE H3MeHeHHsi OGMOMACCH PACTHTENBHOCTH M XKHBOTHBIX
TaKXKe HCTIBITHBAIOT KOJNeGAHUS OKOJIO HEKOTOPBIX CPENHHX 3HAYEHMH.
CpeziHye BEJIHYHHEL, XapaKTEPH3YIOLHe COCTOSHHE OHOC(epr (KIMMa-
TUYECKHUE XapaKTePUCTHKY, IPUPOAHBIA COCTaB PasNuYHBIX CPEX, KPY-
TOBOPOT BOZBL, YTJIEPOA K APYTHX BELIeCTB), CYLIECTBEHHO H3MEHSIOT-
Csl JIMIUb B T€YEHHE OYEHD JIJIUTENILHOTO BPEMEHH (THICSIUH, MHOTJA COT-
HH THICSIY B MWJITHOHBI JieT). KpynHble paBHOBECHHIE 3KOJOTHYECKHE
CHICTEMBI, FEOCHCTEMEI TIOfl BAMSIHYEM IPUPOAHBIX NPOLECCOB H3MEHS-
IOTCSI TAKXe YPE3BHYANHO Me[JIeHHO. STH IOCTEINIEHHHE JBOJIOLMOH-
HBIE H3MEHEHHSI COBEPUIAIOTCS TOJBKO 3d IPOMEXYTKH BPEMEHH, H3Me-
psieMble MCTOPUYECKUMH STIOXAMH.

B oramure o1 M3MeHEHHH COCTOSIHYS OHOCdephl, BHIBHBAEMBIX eCTe-
CTBEHHBIMH NMPUYHHAMY, €€ M3MeHeHHs IO BJIMSIHHEM aHTPOIOTeHHBIX
(haKTOPOB MOTYT MPOMCXONUTH BeCbMa GBICTPO. Tak, M3MEHEHHS, TIPOHC-
HIefuIMe 0 STHM NPMYMHAM B HEKOTODHIX 3jeMeHTax Ouocdepsl 3a
TIOCJIETHHE HECKOJIBKO [IeCSTKOB JIeT, CPABHMMEI C HEKOTOPBIMH €CTe-
CTBEHHBIMH M3MEHEHHAMH, MIPOHCXOMSIMMH 34 THICSYH JIET.

Jlnst Toro, yToObl BHIENUTH AHTPOMOTEHHEIE H3MEHEeHHs Ha (hoHe
€CTeCTBEHHBIX, MPUPOJHHEX, BO3HUKIA HEOOXOOHMOCTh B OpraHH3aliu
CHCTeMBI CIIELHabHBIX HAOMIOe N 32 COCTOSIHHEM OHOCQepH, KOTO-
pas rmonyuyusa HasBaHHE MOHHMTODHHTA.

§ 2. OnpenenexHye MOHATOPHHT

Monitoring (anry.) B mepeBoze o6o3Hayaer clexenue. CuuTaeTcs,
YTO TEPMUH «MOHHTOPHHT» BO3HHK B TIepHOJ, Tlepe]] nposenerreM CTok-
ronemckol KoHgepeHimy OOH mo okpyxawie# cpefie (CTOKIonbM,
5-16 mons 1972 r.). TlepBhie NPeiOXKEHHUS 10 IOBONY TAKOH CHCTEMbI
ObutKM pa3paGoTaHbl IKCIIEPTAMH crienaibHoi KOMHCCHH SCOPE —
Sinise committee of problem environment (Hay4HBIH KOMHUTET IO IIPO-
Gnemam OKpyXarmomeit cpeibl) B 1971 r. YrioMuHaHHS 00 3TOM CHCTEME
MOXKHO HalTH B pekoMeHzaupsix CTOKroJbMCKOH Kow(epeHiwH. Oc-
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HOBHBIE 3JIEMEHTH MOHUTOPUHIA ONKCaHH B pabote P. E. MaHHa «I'7o-
fasybHast CHCTEMa MOHUTOPHHTA OKPYXKaloHeH Cpefibly, H3IaHHOH B To-
poHTO B 1973 T.

CaM TepMUH «MOHHTODHHI» NOSIBHJICS B TIPOTHBOBEC (KJIH B JIONOJ-
HEHHE) TeDMUHY «KOHTPOJb», B TPAKTOBKY KOTOPOTO BKJIIOYANKCH He
TOJIBKO HaONIOIEHUe H NoJNy4yeHHe WH(OPMALUY, HO U 37NeMeHTH akK-
THBHBIX JIEUCTBUH, 3JIEMEHTHl YIIPABJIEHMSI.

P. E. MagH jian cylefywliee ornpefefeHre: MOHUTOPHHT — 3T0 CHC-
TeMa NMOBTOPHBIX HaOMIOAEHHH ONHOTO ¥ Gollee 31eMEHTOB OKPYKaloLleH
TIPUPOLHOH CPeZEl B IPOCTPAHCTBE K BO BPEMEHH C OIpelleIeHHEIMH Lie-
JIIMH B COOTBETCTBUH C 3apaHee TIOATOTOBJIEHHOH IIPOrPamMmoH.

OnmuE ¥3 KPYIHHX OT€YeCTBEHHHX TEOPETHKOB MOHHTODHHIA
I0. A. U3pasne B 1974 1. oTMedas, YTO MOHUTODHHT JOJXKEH BKJIO-
Yarb CJefyOLMe OCHOBHBIE HallPaBJIEeHHS:

— HabmoneHus 3a (pakTopamu, BO3TEHCTBYIOIYMH Ha OKPYXamo-
HLy10 TIPUPOAHYIO CpPeLy, ¥ 3a COCTOSIHHEM CPeJiH,

— OlIEHKY (JaKTHYeCKOTO COCTOSIHMS NIPHPOINHON CPeniEl;

— IIPOrHO3 COCTOSIHMSL OKPYXAIOIeH NMPHPOAHOH CpPEbl M OLEHKY
3TOTO COCTOSIHUS

Orciona BO3HHKaeT CJefylollee OIpejieleHHe MOHUTOpHHTra. Mo-
HUTOPHHT — 3TO CHCTeMa HaGJIIOfieH|H, OLEHKH K IIPOTHO3a COCTOSTHHUS
TIPHPOHON Cpesibl. B 3TO onpefenieHHe, KaK BUIKM, He BKIIOYEHE! 3JIe-
MEHTHl yIpaBjieHHs. MOHHTOPHHT SIBAISETCS JIHLIb OCHOBOH yIIpasJie-
HHS KaYeCTBOM CDEJIBl, T. €. IOCTaBJsieMasi UM HHQOpMaLKs HeoOXozH-
Ma ISl TIPUHSITHS YTIPABJEHYECKHX pelIeHUH.

B nasybHeiIeM BHISICHHJIOCE, YTO BeJleHHe MOHUTOPMHIA TOJIBKO OK-
PYKalolled Cpefbl HELOCTAaTOYHO. YYeHEle BBHUIEJSIOT Psifi CaMOCTOS-
TEJIBHBIX CUCTEM MOHHMTOPHHIa. MOXHO FOBODHTB:

— O MOHHMTOPUHI€ aHTPOIIOTEHHEIX U3MEHEHHY OKPYKAIOIIeH CPefibl;

— reo)H3UYECKOM MOHUTOPHHTE;

— BHOJIOrHYECKOM MOHHTOPHHTE;

— MOHHMTOpUHTe (haKTOPOB BO3[EHCTBHUS;

— KOJIOTHYECKOM MOHHMTOPHHTE H T. L.

B at0i KiaccuguKkaluu 0co60e MeCTO 3aHHMaeT IKOJOTHYeCKHH
MOHHTODHHT.

SKOJOTHYECKUH MOHHTOPHHT SBJISIETCS KOMILUIEKCHBIM MOHHMTODHH-
rom Guocdepsl. OH BKItoYaeT HabMIOAEeHHs, OLEHKY M ITPOTHO3 aHTPO-
TIOreHHHBIX M3MEHEHHM COCTOSIHHSI aOMOTHHYECKOH COCTaBASIOLIEH 6HO-

11

1



ceps (B TOM YHCJIe U 3arpsisHEHYe NIPUPOJHBIX CPeJl), OTBETHOM peak-
LFH 3KOCHCTEM Ha 3TH W3MEeHEHHs U aHTPONOTeHHHIX U3MEHEHHSIX
B 3KOCHCTeMax (HCIIOJIb30BaHHe 3eMesb, BEIpYOKa Jeca, ypOaHU3alus
1. 11.). Takum 06pa3oM, IKOTIOTHHECKHH MOHUTOPHHT BKJIOYaeT B cebst
KaK GHOJNOTMYECKHH, TaK M reodr3udeckyii acnekthl. HeoOxomumbim
YCJIOBHEM YCTIENTHOTO (DYHKIMOHUPOBAHHS 3KOJIOTHYECKOrO MOHUTOPHHTA
sIBJIsieTCs1 TpeOGoBaHue, YTOOB! B Ka4eCTBe KOHeYHOIO Pe3ysbTaTa BHICTY-
TaJv OLIEHKa M IPOrHO3 COCTOSTHMSI 9KOCHCTEM.

Takum 06pa3oM, MOXHO CHOPMYJIMPOBaTh CIEAYIOLLee OIpesese-
HHe. DKOJIOTHYECKUH MOHHTOPHHT — 3TO CHCTeMa HabIOfeHNH, OLEH-
KM M IIPOTHO34 COCTOSTHHSI SKOCHCTEM.

Jpyrum KpYIHBIM POCCHHCKMM TEOPETHKOM MOHHTOPHHIA SIBJISLICS
akanemuk H. IT. T'epacumoB. B cBoux pabotax (1975, 1985 u np.) on
OIIpefiesIsil MOHUTOPHHT KaK CHCTeMy HaOJIofleHHH M KOHTpOJIst 3a CO-
CTOSIHHEM OKDY2KaloLleH Cpefibl C LEeJbI0 PALMOHAIBHOTO KCIIO/Ib30Ba-
HUST TIPHPOIHEIX PECYPCOB, OXPaHBl PUPOIbl U 06ecrieueHus CTabrIb-
HOro (DYHKLMOHUPOBAHHSI TEOCHCTEM DAa3IMYHOIO XO3AHMCTBEHHOIO Ha-
3HaueHus. T1pu 3TOM JOJKHO OBITh BBLIEIEHO TPH YPOBHS MOHMTOPHHIA:
GHONIOTHYECKHH (CAHUTAPHO-THTHEHHHYECKHH ), Te09KOJIOTHYECKUH (Ieo-
CHCTEeMHBIH) 1 6rocthepHbIi (r106aIbHBIH).

IepBBIil ypOBEHD TIPHU3BAH CJIENHUTD 3@ NTapameTpamH OKpPY2KaroleH
CPELBl C TOUKH 3peHHsI BIMSHHS Ha 370poBbe desopeka. Ciofia BXOLAT
Ka4yeCTBO aTMOC(epHOTO BO3LyXa, BOABL, IOYB, IIVIIH H T. .

Ha6moneHyst BTOPOro YpoBHSI LOJIKHBI 1aTh NPEACTaBIEHHE O CO-
CTOSTHMH 1IeJIOCTHHIX 00pa30BaHUH — NPUPONHBIX M TEXHOTEHHEIX Te0-
CHCTEM.

Tpertuit ypoBeHD MO3BONSET YCTAHOBHTD INI00abHBIE ((DOHOBEIE) 110~
Ka3aTeJy COCTOSIHHMSI MPUPONHBIX Cpell ¥ OHOTHI AJIsl BCeH IJIAHETHI
B LIEJIOM. I

Criemyer OTMETHTB, YTO, HECMOTPSI Ha OIpeeIEHHOE Pa3JIYHe KOH-
nemui M. I Tepacumora'u B. A. M3pasns, OHH [0 MHOTHM TIOJIOXKE-
HMSIM COBIIaJaioT ¥ Ha OPraHM3alMOHHOM YPOBHE IIPHBOIAT NPAKTHYEC-
K{ K OIHOMY ¥ TOMY K€ COCTaBY HaOIOEHHH.

Kpome ymOMSIHYTEIX BBbILE ONpefesieHHH MOHHMTODMHIA, B Hay4-
HOP JIMTEPATyPE MOXKHO BCTPETHTh M Goslee pasBepHYTHE Olpeerie-
HYsl, B KOTOPBIX [€JIAETCS TIOMEITKA Y4€CTb MHOTHE aCTIEKThl MOHHTO-
PHHTa, HO IO CYTH B HHX COXPaHSIOTCS Te XXe OCHOBHBIE OJIOKM: Ha-
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6JTI0fIeHHS, OLIEHKa, TIporHo3. Harpumep, B cTathe «KOHLENIMS CHCTe-
MBI SKOJIOTHYECKOr0 MOHMTOpPHHra Poccur» (MeTeoponorust U rupo-
sorust. 1992. Ne 10) faetcst criefyroliiee onpeeneHye: 3K0JOTHYeCKHH
MOHHTOPHHT — 3TO CHCTEMa DerliaMeHTHPOBAHHBIX HaOJofieHu
C 3amporpaMMHPOBAHHBIM [TPOCTPAHCTBEHHBIM, BPEMEHHBIM K KOMIIO-
HEHTHBIM pa3pelleHHeM, OLleHKH H TIPOrHO3HPOBAHHST COCTOSIHHS TIPH-
POJIHOE Cpefbl M TPHPOLHEIX PECYPCOB, BKIOYast OHOTHYECKYIO CO-
CTABJISIONIYIO, @ TAKXKE UCTOYHUKOB aHTPOTIOreHHOTO BO3JIEMCTBHS.

BuuMO, 3TO IIPABHJIbHO, HO OYeHb CIOXHO. Hekoropbie aBTOpE!
BKJIIOYAI0T B CUCTEMY MOHMTODHHTA M yripapieHue. Hanpumep, B pato-
Te «[OCyIapCTBEHHAS TIPOrpaMMa MOHHTOPHHTa 3eMesib POCCHACKO#
Depepaipn» (1991) npuBoaKTCS CIEAYIOLIEE ONPELIENIEHHE: MOHHTOPHHT
3eMeJlb — CHUCTeMa HabMIO[eHHH 3a COCTOSIHHEM 3eMeJIbHOro (hoHzIa
LISl CBOEBPEMEHHOTO BEISBIIEHHS KM3MEHEHHH HX OLEHKH, IIPOrHo3a,
TIpelyTIPEXKIEHYs] ¥ YCTPaHEHHs: TIOCTIE[ICTBHM HETATUBHEIX IIPOLIECCOB.

ClileflyeT OTMETHTb, YTO TEPMUH «MOHHTOPHHI» CEHYAC CTaJ MHPO-
KO MCIIONB30BATHCS BO MHOTHX OGJIACTSIX B CMBICTIE <«CJIeXKeHHe». B -
TepaType BCTPEYAIOTCS TEPMUHBL <«COLHMaNbHO-3KOHOMUYECKHH MOHH-
TOPMHT» (OTCJIEXKUBAHKE COLMATbHO-3KOHOMIYECKHX TIPOLIECCOB), «Ha-
YYHBIH MOHHTOPHHI» (TIONyYeHHEe HH(OPMALMK O Hay4HO-HCCIIe/I0Ba-
TeJILCKHX paoTax) U Jlaxe «[aplaMeHTCKUE MOHUTOPHHI».

B CBSI3U C 3THM BO3HHKJIa HEOOXOOHMOCTb 0CO00 BHIIEJHMTD MOHH-
TOPHHT, IPUMEHSIEMBIH B Cepe OXpaHbl MPHPOLbL. TaKOH MOHHTOPHHT
CTaJii HA3HBaTh SKOJIOTHYECKHUM. BosHIKaeT ImyTaHHIa NnoHsTui. ITo-
3TOMY CJIEYeT Pa3jnyaTh IKONOTUYECKHH MOHHTOPHMHI KaK TOHSTHE
B IUHPOKOM M Y3KOM CMbICTIe. DKOJOTHIECKHH MOHHTODHHT B Y3KOM
CMBICTIE — 3TO MOHHTOPHHT 3KOCHCTEM, a B LIMPOKOM -— MOHHTO-
PHHT, OTHOCSHIUEICS K BOTIPOCAM OXPaHBI [IPUPOMBL.

§ 3. CxeMa MOHHTODHMHI M B3aHMOCBSi3b €r0 ONOKOE

ITo ompeqesieHKI0 SKOIOTHIECKHUE MOHUTOPKHHT MOXKeT ObiTh pasyie-
JieH Ha OJOKH:

-— HaOIIoIeHHS,

— OLIEHKa (DAKTUYECKOTO COCTOSIHHST,

— TIPOTHO3 COCTOSTHHS;

— OLEHKA IIPOTHO3UPYEMOTO COCTOSHHS.
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Puc. 1.1. CxeMa MOHHTODHHIA H B3aHMOCBSI3H €T0 GJIOKOB

Bioku «Habmonernsi» ¥ «IIporHo3 COCTOSIHHS» TECHO CBSI3aHBI MEXK-
Iy co6oi, T. K. IPOTHO3 COCTOSIHUSE OKPYKAIOIIEH CPe/ibl BO3MOXKEH JIMIIb
TIPH HAJHYHH JIOCTATOYHO Perpe3eHTaTHBHOR HH(OPMALKHK O (hakTHUeC-
KoM cocTostHvy. TTocTpoeHye MPOrHo3a, C OfHOM CTOPOHBL, TI0/ipa3yMeBa-
€T 3HAHHE 3aKOHOMEPHOCTEH W3MEHEHHH COCTOSTHHS NPHUPOMHOH CpPEHL,
HaJH4YKe CXEMbl ¥ BO3MOXKHOCTEH YHCJIEHHOTO pacyeTa, C APYTOd —
HanpaBJeHHOCTb IPOTHO32 B 3HAYMTEJIPHOM CTENEHM IOJKHA Onpefie-
JIITh CTPYKTYPY M COCTaB HaGJIOHaTesIbHOM CeTH. 310 0OparHas CBSi3b.

JlanHBe, XapaKTepU3YIOLHe COCTOSTHHE IIPUPOSHOM CPejibl, MoJTy-
YeHHbIe B pe3yJIbTate HaGJIOleHHI MK TIPOrHO3a, JA0/KHbI OLEHHBATD-
CS B 3aBHCHMOCTH OT TOTO, B KAKOH 06JIaCTH 4esIOBeYeCKOH [eATeNbHO-
CTY OHH HCroJb3ytoTcs. OleHKA NOApasyMeBaeT, C OLHOH CTOPOHEL,
onpegesieHye yuiepba oT BO3NEHUCTBUS, C APYTOH — BHIOOP ONTHMAIb-
HBIX YCJIOBHH 17151 Y€JIOBEUECKOH [IEATEIBHOCTH, OIpE/IeIeHHe SKOJIOTH-
YeCKHX pe3epBoB. IIpH Takoro posia OLEHKaX IOfIpasyMeBaeTcsl 3HaHHe
JIONYCTHMBIX HATPY30K Ha okpyxatoryto cpeny (ITIK).

VHpopMaroHHbe reodu3uecKrie CHCTEMBI (METEO- ¥ THIPOJIOTH-

yeckye HabONeHHs U T. [l.) TaK e, KaK ¥ HH(OPMALHOHHEIE CHCTEMBL

MOHHTOPHHTA SIBJISIOTCSE COCTABHOM YACTBIO CHCTEMBI YIIPABJIEHYST COCTO-
SIHMEM OKDY2KaIOIel cpepl. Pe3ysbTaTel OLEHKU CYLIECTBYIOIETO M I1po-
THO3HPYEMOTO COCTOSTHHSI OHOC(epHl B CBOIO OYEPEND AI0T BO3MOXKHOCTD
YTOYHHUTD TPeGOBAHMUSI K CUCTeMe HaOJIIO/IEHHI.

Paccmorpum cxemy (cm. puc. 1.2). dnemeHT GHOCQEPHL C yPOBHEM
coctosiHus (B), momBeprasich aHTPOIOTEHHOMY BO3[IEHCTBHIO (A), MeHsi-
eT cBoe coctosiHye (B—Bb’). C MomMoupl CHCTeMBl MOHMTOpHHTa (M)
3TO U3MEHEHHE YJIaBJIMBAETCs, TPOU3BOJHTCS H3MEPEHYE NaHHBIX, aHa-
JIM3 ¥ OIEHKa (PAKTHYECKOrO Y MPOTHO3UPYEMOTO COCTOSTHHSA. ITa MH-
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(hopmanud TofaeTcs B 610K yTipaBsieHHs (¥), Ha OCHOBaHMH 3TOH MH-
(OpMalH K B 3aBUCHMOCTH OT yPOBHS HayYHO-TEXHUYECKUX Paspaso-
10K (H) ¥ 3KOHOMMYECKHX BOSMOXHOCTEH (D) NPUHUMAIOTCS MEPH T10
OTpaHMYEHHIO MITH TIPEKPAIEHHIO aHTPOTIOTEHHEIX BO3IEHACTBHUH, pealu-

JIMTAlMHK 37IeMeHTa 6HOCGeDEl ¥ YCUIEHNS BO3MOXKHOCTEH CHCTEMBI MO-
HHUTOPHHTA.

A

Puc. 1.2. B3aumocBsi3b MOHUTOPHHTA
C 67I0KOM YTIPABNEHHST KAYeCTBOM CPEIB!
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TJTABA 2
OBBEKTHI CJIEXXEHHUSA, COCTAB
U KJIACCUOUKALIUG BUTOB MOHUTOPUHTA

§ 1. OGbexTsl HaOMONEHNS MOHHTOPHHTA

JInst aHaH3a K TIPOrHO3a KOJIOTHYECKOH CHTYallMH KaK B robae-
HOM, T3K U B PErVIOHAJIBHOM MacIiTabax HeOOXOIMMO 3HAHHe MHOTHX reo-
(bU3MYECKHX TIPOIIECCOB, PA3/IYHBIX AHTPOIOTEHHBIX a¢deKToB U CuTya-
I, ¥X BBISHIBAIOLIKX. Bce 3TH (hakTops! MOXHO cBecTH B Tabmuwy 2.1.

Ha6moeHyst 32 JIOKAIbHBMHA HCTOYHMKAMH BO3NEHCTBHH H 3arpsis-
HEHWH BHIEJEHH B CleLMaNbHBIA paspen Habmopenuit (A). Takumu
JICTOYHHKAME MOTYT GBITh TIPHPO/HbIE (BY/IKaHEI, OTXOMHI ra3a, HepTi K
JIp.) ¥ aHTPOIIOTEHHBIE BEIGPOCH (BBIOPOCH! MPOMBIIILIEHHBIX IPE/TIPHsi-
THH, CpencTBa GOPBOE! C BPEIHUTENAMH CEJbCKOXO3SHCTBEHHBIX PACTe-
HUH, ¥UBOTHOBOIYECKHE (DEPMEI, TPAHCIIOPT H AIp.)

Ha6mofeHysi 32 BHe3eMHBIMH HCTOYHHKAMH BO3[EHCTBHH (CONHEY-
HBIE BCIIBIIIKY, MATHUTHEIE 6ypH, TOTOKH KOCMHYECKHX YaCTHLI, METEO-
PHTH H T. Ji.), KOTOpble HeOOXOIMMO YHHTHIBATE IIPH OLEHKE H IIPOrHO3E
COCTOSIHYSI TIPUPOIHO CPEIbl, BEYTCS TeNHOre0pH3HYeCKHMU 1 aCTpo-
HOMHYECKUMH CITYy>KOaMH.

Ha6moniesysm 3a (bakTopamu BO3AEHCTBHH JODKHO ObITh YIEJNEHO
camoe TpHCTa/IbHOe BHMMaHue. TIpuaem, HaOMofeHus 38 (hakTopamH BO3-
[efiCTBHSA BKJIIOYeHH! B paszies (B), T. K. OHU B HEKOTOPBIX CTyHasiX Xapak-
TEPU3YIOT COCTOSTHHE Cpefibl (Harprmep, N0 Te0XMMHIECKHM JIaHHBIM).

Pasgen (B) BxioyaeT HabnIONEHHUs 38 COCTOSHMEM M UBMEHEHHEM
CpefiB! TI0 TeothH3nHuecKuM JaRHHM. Takre HaOMo/IeH s BENYTCS PSIIoM
reodusuaeckux cyxk6. Crona BXOJAT: By/IKAHH3M, 3eMIETPSICERHA, 11y~
HaMH, 3aCYyXH, yparaHsl, HABOJHEHWS, CEJIH, CHEXKHbIE JIABHHBI, 3PO3HS
TIOYB ¥ [JIp.

dusyko-reorpaduyeckue JaHHbe — 3TO AaHHBIE O PACIIpeniesie-
HMM CYyLIM H BOJEBL, pesbede 3eMHOH INOBEPXHOCTH, NPHPOAHBIX PeCyp-
cax (MUHEpaJbHbIE, 3eMeJIbHBIE, PACTHTEJIPHBIE, BOLHEIE, PECYPCEI day-
HbI, HAPOJIOHACETIEHHS 1 JIP.) JAI0T BaXXKHEHIIYI0 MHPOPMALIIO O COCTO-
SIHHK OKDYXAIOLEeH CpeJibl.

B 3T0T Xe pasfiesl BKIIOYEHH HabJIofeHns 3a TeOXMMUYECKHMH
IaHHBIMH, KOTOPHIE Xap2KTePH3YI0T KPYTOBOPOT BELECTB B IPUPOIE, 34
COCTABOM HMHOPOIHBIX TIpHMeced B GHoCepe, 38 Pas/MIHBIMU CIIETH-
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(DMYECKUMH XaPaKTEPHUCTUKAMHU Cpeibl (PaIiOaKTHBHOCTD, ILIYMbI, Tell-
JIOBOE 3arpsi3HEHUE, PA3THYHbIE H3JTyUeHHS).
Tabruya 2.1
Kiraccudukaius cOCTOSHNS NPHPOJHOH CPeIhl
¥ 300POBbsl HACENEHHsl, peaKLMi PUPOAHBIX CHCTEM, HCTOYHUKOB
¥ (HaKTOPOB BO3HEHCTBHH, 0XBAaThIBAEMbIX CHCTeMOH MOHUTOPHHIA

Pazpien HabmoneHuit Krnaccuduranus
1 2
A Victouruky ¥ daktope: Bospeiicteus | A.1 Mcrounuky Bo3aeiicTBril ¥ 3aTpA3HEHHHA
A.2 QakToph! Bo3eHCTBHS (32rPAHAIOLIHE BEIECTB2, H3TYYEHHE)

B CocrosHue okpyxaromeit
TIPHPOOHOMH CPeRbl

B.1 Cocrosinue cpenpl, XapaxTepu3yIolIeecs
busmuyeckumu 1 GpU3MKO-reorpaGUIecKHM JAHHBIMH
B.2 Cocrosinue cpepl, XapaKTepH3YIIEecs
rEOXUMHYECKHMH JIAHHBIMH M IABHBIMU O 3aIPAZHEHUSX
B Cocrosnme GuoTHYeCKOi B.1 Peaxumst GHOTHI — OTKIHKH H TIOCTENCTBUS
cocTaBnsIomeR B y ornensHoro opranusMa
By nonynsuuu
W y coobImecTra ¥ IKOCHCTEMBL

I Peaxups KpyIHBIX CHCTEM

I'.1 Peaknus HEIX CHCTEM {TIOr0/a H KIHMAT,
¥ Brochepsl B LesoM Py )

I'.2 Peaxuus 6uocdhephl B Lea0M

K paspeny (B) otHocsiTcs Tak:Ke HaOMODEHMS 332 XMMHHECKHM CO-
CTaBOM aTMOC(EPHBIX OCAZIKOB, TIOBEPXHOCTHEIX M MOJ3eMHEIX BOZ, OKe-
aHOB ¥ MOpeH, NOYB, JOHHEIX OTJIOXKEHUEH, PACTUTEIBHOCTH U 2KHBOTHOIO
MHpa, 8 TakKe HaOIONeHHS 32 OCHOBHBIMM ITYTSIMM PaCIpPOCTPaHEHUs
3arpsisHeHyH. Yallle MMEHHO 3TH HaOJIIONEHHs] CUHTAIOT MOHUTOPHHIOM.

Paznen (B) Bkatouaer HabmofieHus 3a peakiyielt OHOTHI (KUBOH
COCT2BJISIOLLEH 6HOC(hephl) Ha pas3jMyHble (PaKTOpEl BOAEHCTBHH. 31eCh
BENYT HaOOmeHHs 338 (DYHKUIMOHAJILHEIMU U CTPYKTYPHBIMU GHONIOTH-
YeCKHMH NMpu3HaKamy. PYHKIMOHAIBHEE — 3TO IIPHPOCT GHOMACCBL,
CKODOCTD TIOTJIOLLEHUST PA3JIMYHEIX BEILIECTB PACTEHUSMH H KUBOTHBI-
mu. CTPYKTYpPHBIE — YHCJIEHHOCTb PACTEHHI M XKHBOTHELX, 06112 OHO-
Macca 1 ap. It HabsmoneHus AOJDKHbL BECTHCh Ha YPOBHE OTHEJBHOIO
OpTaHM3Ma, NOMYJISIIHH, COOOIIECTBA, IKOCHCTEMDL

Pazpen (I') — HabuoneHus 32 peakuyel KPYIHEIX CHCTEM (ITOTOZBL,
KJIHMaTa) ¥ Grocdepht B 1esioM. BimrouaeT BCIO cucTeMy HaOMONEHHUH,
TiepeyrceHHsX B pasnenax (B) u (B) u npocto TpefyeT crnelyanbHeIX
0600IIIeHHH K OLEHOK, XOTS MOTYT NOTpeGOBaThCS K KaKue-T0 0Cco6be
[aHHEIE.

(J1) — ocofoe MeCTO B TIPUPOREe 3aHUMaeT 4eNioBek. Habmionenus
3a peaki[yell YeJOBeKa Ha pasJIMYyHble BO3NEHCTBHS BBUIENSIIOTCSA B OT-
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IeNbHBI pasnel], BBULY HX BOXXKHOCTH U crienpUIHOCTH. MOHHUTOPHHT
(aKTOpOB, CBSI3aHHEIX CO 3[I0POBBEM HEJIOBEKA, BKIIOHAET TaKXe Ha-
GITIONEHHS Y OLIEHKY YCJOBHI Cpefibl, BIMSIOIMX Ha 3[10POBbE HEJIOBE-
Ka, pacripocTpaHenre pasiuyHbX 3a00NIeBaHHN.

TprMeHSIOTCSt Pa3yIMIHbIe METOLb! Habmonenni. Cpefu HHX BBIE-
ASHOTCST (PU3HUECKHe, XHMUUEeCKYe ¥ OHONOTHYeCKHEe METOJIbL Inst oni-
peneneHus AMHaMUKH COCTOSIHHS Griocheps U3MEPEHHsT IOIDKHbI T10-
BTOPSTLCS. Yepe3 OMNpefieJIEHHEIE HHTEPBAJbl BPEMEHH, & IO BaXKHeH-
[LIHM TI0KA3aTeJIsiM JIOJKHEI GhITh HETpephBHBIMHU. CHCTeMa HabnropeH!H
COCTOUT M3 IYHKTOB (CTaHIMi) TOYEUHBIX H3MepEeHUH M TUIOMAAHEX
CBEMOK JUISL TIOJTY4EHHS HHTErPaJIbHBIX nokasaresiedt. [LIHpoko mpume-
HSIOTCS TUCTaHIHOHHbIE METOfIBl KaK IJii TOH€IHBIX HM3MepeHHH, TaK
¥ TUTONAAHEX. TIpUMEHSIIOTCS CITYTHHKOBEIE H aBHALMOHHbIE CIIoCcoOHL.

§ 2. Kpurepus OLEHKH COCTOSHHS OKpYXalolel NPUPOAHOIt cpenibl

Crienyoupii 6JI0K SKOJIOTHYECKOTO MOHMTODHHTG — 3TO OLEHKa
COCTOsiHHUsE GHOCDEPHL.

JUIsi OLIEHKM COCTOSIHHSI OKPYXKALleH Cpefibl C yHETOM aHTpOIO-
FEHHBIX M3MeHEeHHE HeoBGXOIMMO YMETb, C OHO¥ CTOPOHBI, ONPEAIENIATH
BO3MOXHEIH yiLEpO OT BO3/EHICTBHS, & C JPYTOM CTOPOHBI — YMETh
PaCIIO3HATb JIOTIONHHUTEJTbHbIE IPHPO/IHbIE BO3SMOKHOCTH LIS HCIIOJIb30-
BaHMS MX B HHTepecax yeloseka. C 3TOff LENbIO HAZIO ONPENIE/IUTH BE-
JIMYMHY TIPEAEJIbHO JIOMYCTUMEIX HAarpy3OK Ha Cpefy 3KOJIOTHYECKHHI
pesepB JJAaHHOM 3KOCHCTEMBL.

VCIIOBHO pasnuuaioT yueposL SKOJIOTMYECKHH, 3KOHOMHYECKUH
W 3CTEeTHUeCKHMH. JKOJOTHYeCKHH yuiepO MPsiMO 3aBHCHT OT CTEIEHH
BO3MEHCTBHS Pa3NHYHBIX (DAKTOPOB Ha Guocdepy. JKOHOMUUECKHH U
SCTETHUECKHE] yIepObi B 3HAYHTEJIbHON CTENEHH CBSSAHEl C SKOMOTH-
YEeCKUM. '

SDKOJIOTHYeCKHH YIIEp6 OT KaKOro-/1160 BO3AEHCTBHS OIPEAESeTCs
OTKJIOHEHHSIME OT HEKOTOPOrO CpeIHero (HOpMabHOro, €CTECTBEHHOI0)
COCTOSIHHS IKOCHCTEMBI, COOBIIeCTBa, TonyJsiiyy. I1puyem, HeGraron-
PHSTHBIE [IOCNEJICTBHS MOTYT HACTYTIMTD y2Ke TIpH He6OJTBILOH CTETEeHH
BO3JELCTBYS, HO HEOOpaTHMble H3MEHEHHs HaCTYNaloT NpH NEpeXOne
HEKOTOpPO# TPAHMLE, KOTOPYIO NEePeXOAMTh HEJb3s.

BeeeM HEKOTOpY10 (DYHKIHIO COCTOSIHHS SKOCHCTEMb

n=®Y) (%)
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12 QYHKUKS, MEHSIOLIAsCs B IIPOCTPaHCTBe U BpeMeHH (R — ap-
TYMEHT IIPOCTPAHCTBa; t — BpeMsi), MOXeT OBITh 3anKcaHa IS IKOCH-
CTEMBI, TIOITYJISILIMH, OTAEJIBHOTO OpraHU3Ma.

Ilox Bo3meiicTBHEM HEKOTOPOrO (hakTopa A _SKOCHCTEMA M3 TEpPBO-
HayaJbHOrO (ONTHMAJIBHOTO, €CTECTBEHHOT0) COCTOSTHHS, XaPAKTEPH3Y-
eMOro (YHKLHEH 1), TIEPEXONHT B (HaKTHHECKOE COCTOSTHHE 1) .

LiFs A, (2.2)
CpaBHeHVe 3HaYeHHH 7] ¢ 34 asJMYHble MHTEPBANEl BPEMEHH TI0-
3BOJIMT OIPEJIENIHTE TEHIEHLMHY B U3MEHEHHH COCTOSTHHSI 3KOCHCTEMBI.
TTpu oLeHKe COCTOSTHMS OKPY2KalolieH Cpefibl B BO3MOXKHOIO SKOJIO-
THIECKOro yiep6a BBOISTCS HEKOTOPBIE KPUTEPHH LOIYCTHMOCTH BO3-
LEHCTBYS, KDHTEPHH KaYeCTBA OKPYXKaIOLeH Cpefibl, KPUTEPHH [OMyC-
THMOCTH MHTEHCHBHOCTH BO3feHcTBYs. B yactHocty, TTIK — 370 oLeHKa
IOMYCTHMOCTH BO3neHcTBHs, IT[IB — TpenesbHO HOITyCTHMBIE BEIGPO-
Chl, KOTOPEIE CHYXXaT KPUTEPHSIMH JIOIYCTUMOCTH HHTEHCHBHOCTH HC-
TOYHHKa 3arpsstenydt, [TJI9H — npepesbHO HomycTHMAas 9KOIOTrHYec-
Kasl Harpy3Ka, sIBJISIIOLIAsICs KDUTepHEM JIOTYCTHMOM Harpy3KH Ha 3KO-
CHCTEMY WJIH PETHOH.

OCHOBBIB2SICE Ha BBIPaOOTAHHBIX KPHTEPHSIX, TIPOM3BOASIT OLEHKY
COCTOSIHHSL ¥ IPMHUMAIOT PellleHHs].

Jns1 yyeTa SKOHOMHHECKOToO yuiep6a HeOOXOIMMO BHITIONHHTE PACYET
3aTpaT, HeOOXOIMMBIX Ha BOCCT2HOBJIEHHE JaHHOTO MIPHPOIHOIO OOBLEKTa.

CroxHee OOCTOMT [IEJI0 C SCTETHYECKUM YIIepGOoM, KOTa 3ToT yileps
OLIEHNBAETCS! [0 OTHOLLIEHHIO K BOCTIPUSITHIO YeJIOBEKA. MoxHO acreTu-
YeCKHH yIuepO OLEHHTh H KOJIHUECTBEHHO (3KOHOMHYECKH). Takasi CBSi3b
YCTaHaBJIHBAETCS, HAMPUMEpP, Ha OCHOBE aHa/IM3a KOJMYeCTBA TYDHC-
TOB, IOCELIAIOLIIMX [AaHHBIH OOBEKT, OTKA30B JIOMEH JIEYHThCS Ha Tex
WJIM MHBIX KypOpTax.

§ 3. IIporHo3 coCTOSHUA OKPYXalOL(ell NPHPOHON Cpebi

HpOI‘EIO3 U OLIEHK NPOrHO3UPYEMOI0 COCTOSHUS GHOC(hEPBI IBJISETCST
COCTABHOK YaCTHI0 MOHMTOpHHIa. I1porHo3 onvpaercss Ha gaHHEBE O CO-
CTOSIHHM OKDY2KaIOIEH NPHPOJHOH CPeZbl B HACTOSIIEM H IMPOLLIOM.
HMayuenue psinoB HaGIONEHMH, BEISIBAEHHE 32aKOHOMEPHOCTEH B H3Me-

HEHMH COCTOSTHHSA HpHpO,U‘HOI:I Cpebl IIO3BOJISTIOT ONpelesiuThb TEeHIEH-
MM 3THX H3MEHEHHH.
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ITporHo3MpoBaH#e COCTOsHMA GHocdepbl AOKHO OCHOBBIBATECS Ha
pesyJsibTaTax HCCIIeNOBAHMH, BBIBISIONIX:

— 33KOHOMEPHOCTH IIPHPOAHBIX MTPOLIECCOB;

— 33KOHOMEPHOCTH B PACIPOCTPAHEHHH W MHUIPALH 3arpsAsHsiio-
IMX BELIECTB, KX IPEBPAILEHNSX, BO BIMSHHH Ha COCTOSTHHE OKPYKato-
ILe# Cpefibl, PeaKlHy PasNUYHBIX OPraHW3MOB Ha M3MEHEHHE 3TOro CO-
CTOSTHHSL.

Ha nepsom 3tarne HeOGXOAUMO IIPOrHO3MPOBATD M3MEHEHHE HHTEH-
CMBHOCTH HCTOYHHKOB BO3NEHCTBUS U 3arpsi3HEHHS], OCYLIECTBIATD NPO-
IHO3 (haKTOpOB BOSEHCTBHS B NPHPOAHOH cpefie (0OlLee KOMHHeCTBO
3arpsI3HSIOLKX BEIECTB, PaCIIpefe/leHHe HX B POCTPAHCTBE, U3MEHE-
HHe MX CBOHCTB M KOHLEHTDAlHH).

TIps COCTABJEHMH IPOTHO30B COCTOSIHMSL GHOC(EpBI MOXHO TIPH-
HSTb IPefJIOXKEHHE O HEM3MEHAEMOCTH JESTENBHOCTH YEeJIOBEKA HIH
IIPUHSTH B PACYET JaHHBIE O [IAHAX YBEMYeHNs] XO3SHCTBEHHOH nest-
TEJIBHOCTH M MEPOIPHATHSIX TIO CHHIKEHHUIO 3aTPSI3HEHHs] OKPYKAIOIIEH
cpempl. B kauecTse IepBOrO IPUOIIKEHHsT TaKOTO IPOTHOSKUPOBAHMSA
BHICTYTIZ€T [IPOrHO3 3arpsi3HeHH# GHOCHEPB! B IIPETIONOXEHUH TI0JIHO-
IO OTCYTCTBUsl MCTOYHHKOB 3aTpsISHEHKs], Ha4MHAd C HEKOTOPOro MO-
MeHTa. DTO MO3BOJMT TOUHEE YUeCThb BCe TeO(HU3HYECK e, TEOXHMHYeC-
Kie W 6Horeo(uspuecKye TPOLIECCH, CBS3aHHbIE C NMPEBPAIEHHAMA H
MurpanpsaMy BerecT. CIIeyIoNiM STAIOM SBJIAETCS TIPOTHO3 BO3MOXK-
HBIX U3MEHEHHH B GHocdepe, B €6 GHOTHHECKOH COCTaBJISIOLIEH ITOT
BO3ZIEHCTBHEM 3arpsisHEHUH.

CIelyeT CKasath, YTO YK€ BO3HHKILME IO/ BIHAHHEM TeJIOBEHeC-
KOit JIesTeNbHOCTH M3MEHeHHs B Orocgepe MOTYT CKasbIBATECS Ha CO-
CTOSIHMHM ee OTZEJIBHBIX SJIEMEHTOB €llle MHOTO JieT (OCOGEHHO KOraa
peub WIET O TEHETHYECKHX TIOCTENCTBHSX), ECIH JiaXe BHEIIHee BO3-
HeBCTBHE YMEHBILKTCS Wi NIPEKPaTHTCst COBCeM. OlleHKa POrHOSKPY-
€MOr0 COCTOSIHMS GHOC(hepHl TIO3BOJISET YKA3aTh, BHIGPATh ONpesieyIeH-
HBle HanpaBieHus Gopebl ¢ 3arpsisHeHHsIMM. [IPOTHO3 B LIEJIOM TIOMO-
raeT HAMETHTD He TOJBKO Mepbl G0pbOb! C HETATHBHBIMH NOCTIE[CTBHSAMY,
HO ¥ Mephl NPOoHIaKTHIECKOTrO XapakTepa.

§ 4. Hayunoe 06ocHOBaHUe 00BEKTOB MOHHTOPHHIA

TIpu oCyLIECTB/IEHHE MOHHTOPHHIA HEOOXO/(Ma OpTaHK3alyst 10C-
TaTOYHO MPEACTABUTENBHOH CETH Ha6oneHHH HanboJiee BaXKHBIX (Dak-
TOPOB BO3JIEHMCTBHS M 110Ka3aTeJied COCTOSTHHS CPEeJIbL B 3aBHCHMOCTH
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OT KOHKDETHOM 33J1a4 MOHUTOPHHTA 3TH (DAaKTODPBI U ITOKA3aTeNH MOTYT
6BITh Pa3TMYHBIMH.

Ilpy sTOM (PaKTOpHL, UCTOYHHMKU M ITOKA3aTeNHd COCTOSTHUST aBHOTH-
YeCKOW ¥ OGHOTHYECKOH COCTABJISIOLIMX GHOCGhepbl OYeHb MHOTOYHCTIEH-
HEL. Tak, HampUMep, B MUpe 3aperucTpuposaHo okosio 1 500 nectyim-
JIOB, TIPY 3TOM YHCJIO (JOPM HMX NPUMEHEHHsI B Pa3MMYHBIX CTPaHax
noctaraer 100 000. $icHo, yTo TP TaKOH CUTYaLH HEOOXOLUMO BHIG-
park TOJBKO Haubojee 3HAYMMble IOKa3aTeNH, (aKTOpEl, BeAyLIHe
K HanboJjiee Cepbe3HBIM, [IONTOBpPeMEHHBIM U3MEHEHHSM B OKDYXalo-
1eH Cpefie, BBISIBIISITE AJIeMeHThl 61oceprl, Haubonee MOABEPXKEHHbIE
BO3IEHCTBHIO (Haubosnee YyBCTBUTENIBLHBIE ), IOBPEXKIEHHE KOTOPBIX MO-
KeT TIPUBECTH K PAa3pPYLIEHHUI) SKOCHCTEM.

B metopax or6opa (hpakTopoB, KOTOpblE HEOOXOAHUMO OTCJIEXKUBATH,
NoXKaunyH, HeT OOLIero NpakTH4eckoro nopxozpa. Mcnonssyercs meton
3KCTIEPTHBIX OLIEHOK, NIPaKTHYeCKast XKHU3Hb YeJOBeKa, HayuHEIe HCCJle-
LOBaHUS ¥ HaOIIOIEHHS 32 3NeMeHTaMu GHOTH, 3[0pPOBbeM YeJIOBEKa,
3arpsi3HEHUSIMU K T. [,

ITpuBenem 3nech [PUMepHL OTIpefieIeHHsI IPUOPUTETOB IIPH OpraHH-
3aIl¥ MOHUTOpPHHTa. ECTH rOBOpUTE O TEPPUTOPHSIX, TO BEICLIMH IPH-
OpuTeT JOMXeH OBITh OTHAH: IOpoflaMm; 30HaM, IZe Boja oTOHMpaetcst
JUTsi TIMTBEBBIX IleJiel; mectaM HepecTHyuil pei6. IIprmeHMTENBHO
K Cpelam IPHOPHTETHBIMH BEICTYTIAIOT: aTMOC(EpPHBIH BO3LYX; BOAa
NIPECHOBOJHEIX BOi0eMOB. I10 HHIpe/iieHTaM 3T0: B BO3LyXe — IIbLIb,
SO,, tsaxenmie Metanisl, CO,, OKHCIIE a307a, OEH3aIHpeH, NECTHIHM-
Il B BOle — OHOreHHEIE BELECTBA, HEPTEIIPOAYKTEL, (PeHOJB; CpenH
HCTOYHHKOB 3arpsi3HeHHs] NPMOPUTETHEIMY JUJIs1 HaOJIOfeHUH SBISIOT-
Cst aBTOMOGHJIBHBIH TPAHCIIOPT, TEIJIOBBIE 3JIEKTPOCTaHIIMY, TTPe/IpH-
ATHS LBETHOH METaNTypruu.

B 1974 r. B Haiipobu cOCTOSUIOCE TIepBOe MeXKIIPaBHTENBLCTBEHHOE
COBelljaHHe TI0 MOHUTOPHHTY. IIpH 3TOM CcoBelaHuH Oblia co3faHa pa-
6ouasi rpyTima AJisi peLleHus! BOTIPOCOB O IPHOPHTETHOCTH MOHUTOPHHTA.
[Tpumensinacey Cefyoi@as METOHKA.

CHauana 6Ly BEIpab0TaHBl 9 KpHUTEPHEB.

1. Paamep (hakTHIECKOro U IOTEHIIMAIbHO BOSMOXKHOTO BO3JIEHCTBUS
Ha 3JI0pPOBbE W OJIATOTIONYYHE YeJIOBeKa, Ha KIMMaT MM SKOCHCTEMBL

2. CKJIOHHOCTB K JIETPANAallMH B OKPY2KaloLlell IIPHPONHOM Cpelie U
HaKOTLJIEHHIO B YEJIOBEKE U IIHILIEBEIX LEIfX.
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3. Bo3MOXHOCTE XHMHYECKOH TpaHCHOpMalH B (PU3NYeCKHX K OHO-
JIOTHYECKHX CHCTEMAaX, B pe3yJibTaTe Yero BTODHYHBIE BEIeCTBA MOIyT
0Ka3aTeCsl 6osiee TOKCHYHBIMH.

4. MOGHIIBHOCTD Y TIO[IBYXXHOCTb.

5. dakrryeckue WIH BO3MOXHBIE TPEH[B! B OKPYXAWOIEH cpefie
WJIM YeJIOBEKe.

6. HacToTa ¥ BeJIMYMHA BO3AEHCTBUSL.

7. BO3MOXXHOCTb M3MEPEHHH B Pa3MUHBIX Cpefiax.

8. TTonoxxeHue B OKpYKaIOLIEH TTPUPOHON cperie (Iae HaXOLHTCH,
KeM TIoTpebsieTcs).

9. Bo3MOXHOCTh OHOPOIHBIX H3MEpEHHH B INIOOabHBIX H CyOpe-
THOHAJIBHBIX [IPOrpamMMmax.

3ateM Opajny pas3/MuHbie 3arpsi3HEHHs KM IO 3THUM 9 KpHUTEpHSIM
ouennBanu ux B Gamnax (or O mo 3). Ilo Haubonbiel cymme Gamiios
GBUTH OIpefieNieHb! IPHOPUTETH (YeM Bbillie cymMma 6aslios, Tem GOJbLIe
nproputet). HaliieHHBIE TaKUM 0Opa3oM NPHOPHTETHl ObLIH Pa3OHTH
Ha & knaccoB. UeM MeHbllle IOPSAKOBBIM HOMEp Kjacca, TeM BBIlle
npuopHTeT. B pe3ysprarte mony4unace cilenyouas tabimua.

Tabruya 2.2

IipuopuTeTs! HAONIONEHUH 32 3arpA3HSIOWNMH BellleCTBAMH

UM IPOTPaMMBl
@ﬂ:‘::;ﬂ 3arpA3HAIONIEe BELIECTBO Cpena L g;ip?mﬁ
1 2 3 4
Jeyoxuck cepsl (SO;) Bozmyx W P,B
1 TUTKOC B3BELIECHHEIC YaCTHLI
PamioRymibL: O8r,+14Cs Tnina uP
Oson Boagyx H,B
2 JIT, ap. XnopopraHu4ecKHe COeUHEHHA buoTa, 1enoBex npe
Kagmuii ¥ €ro coeHeHHs Iuina, yenoBek, Bofa u
Hutpatsl, HUTPHTB! IuTheB. Boa, MHINA 54
B OKMCIIBI a30Ta Bosayx )4
PTyTh ¥ ee coemenus ITuua, Boma HPp
4 Caunen Bosnyx, mama H
JByokucs yraepona (COy) Bozmyx b
Oxwuce ymiepona Bosnyx 148
. Hedreyrneronopons! Mopckas Boga P,b
6 DiryopHIb Caexad Bona 4
Acbect Bo3nyx n
7 MBIIbAK TluTneBad BOJA u
MHKPOTOKCHHE] Mama upr
2 MukpoGHONOrHYECKOE 3apaXKeHIE Tz ur
9, PeakTHBHBIE YTNEBONOPOIBI Bosnyx )4

Hpumenanue. MouvrtopuHr: B — 6a3opbift, P — perviodansue, ¥ —
HMIMITAKTHEIH
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BbuiH TaKKe TiepeyncrIerbl BUIbl H3MEPEHHEL, KOTOpLIE CJIeJIyeT TIpo-
BOJIUTB, KOIZIa 3aTPsI3HUTENIb CaM TI0 cebe TPYAHO M3MepHM (KOCBEHHBIHN
MOHHTOPHHT). JInist 91010 TpeGyeTcs H3MepeHHe CIERYIOUMX BeJHIHH:

— VHIHMKATOPOB Ka4yecTBa BObI (KOMH-6aKTepHH, BITK; XTIK, cure-
3eJIeHble BOIOPOCIH);

— MHJMKaTOPOB Ka4eCTBa M0YBHI (COJIEHOCTb, KHCIOTHOCTD, COEp-
JXaHHe HUTPAaTOB, OPraHHKa),

~— UHJHKATOPOB 3[J0POBbS YeJIOBEKA H 3KHBOTHEIX;

— HHJIMKATOPOB IOPaXKeHUsI pacTeHHi (ciy4au 3a6oJieBaHus, re-
HETHYECKHE TIOCTE/ICTBHS, YYBCTBHTEBHOCTD K JIEKAPCTBAM);

— pacTHTEJIbHBIX HHAMKATOPOB 3arpsi3HEHHH.

Kpome Toro, 6b11H nepeurcieHbl COMYTCTBYIOLIME HAGMONEHHS, He-
OGXOIUMbIe 117151 UHTEPIIPETALIUH H3MePEHM 3arpsisHEHHUIL METeopoJIo-
TMYeCKHe, THAPOJIOrHYecKye, reo(hH3HYecKHe TIapaMeTphI.

Hrax, oprasu3alysi MOHUTOPHHTA SIBJIIETCS CJIOXKHOH MHOIOILIA-
HOBOH 3ajavedl. IIpHOpHTETE] MOHMTOPHHTA, Pa3MEIeHHe CETH Ha-
GrmoneHu OyAyT HeIIpephIBHO COBEPLIEHCTBOBATHCS], BUAOU3MEHSITh-
Cst TaK, 4yTo0bl Haubosee IOJHO ¥ aleKBaTHO OTPaXaTh COCTOSIHHE
3KOCHCTEM.

§ 5. Knaccudukaums cucteM MOHHTOpPHHra

Yto6k! MONHEe yuecTb Bee (haKTOpbl BO3AEHCTBHS, OTKJIHKH GHOTHL,
COCTOSTHHE CDENBl M T. M., MOHHTOPHUHT HOJDKEH OBITh MHOTOLEJIEBBIM
U MHOTOIUIAHOBHIM. IIpM 3TOM BBIZENSIETCS! PSifi CHCTEM M IOACHCTEM
MOHMTOPHHTA B 32BHCUMOCTH OT OXBaTa TEPPHTODHH, TIPUMEHSEMBIX Me-
TO/IOB, H3Y4aeMBIX Cpej U T. . OOLIENPUHSATOH K1aCCH(DHKALMY CHCTEM
MOHMTOPHHTa HET, HMEeTCsl Jilib pan rnpemnoxkeHu# (B. A. Hapasns,
1984; H. ®. Peiimepc, 1990; A. I'. EmenssizoB, 1994 u Ip.).

PaccmoTpum Kiiaccngpukauyio, kotopywo npusonut 0. A. Uspasms
B MOHOrpa(u «JKOJIOTHSl W KOHTPOJIb COCTOSTHUSI IPHUPOIHOH Cpefibl»
(1984). Knaccudukanus npepcrasneHa B Tabmie 2.3.

Kak crenyer u3 TabJvLIbl, COTIACHO TEPPUTOPHUASIBHOMY TIPHHLIKITY
BBUIEJISIIOTCS: I7I00aIbHBIH, HALMOHAJIBHEIR H MEXXHAIMOHAIBHBI CHC-
TeMBbI (IIO[ICHCTEMBI) MOHHTOPHHTA.

I'noGasibHbI MOHHTOPHHT SIBIISIETCST Haubosee yHUBepcalbHLIM. Ha
062 IbHOM YPOBHE DEILIANOTCS 3324 MOHUTODHHTA aHTPONOreHHBIX
3arpsi3HEHHK W aHTPONOreHHBIX BO3ZIEHCTBUE, ONpenessieTcst 6a30BHI
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MOHHTOPHET, T. €. TO, 4TO GBUIO WK €CTh N0 Hawana aHTPOTIOreHHEIX
Bo3fedcTBUA. K HeMy NIpHMBIKaeT «()OHOBBIHY, T. €. U3MEHEHHS, XapakK-
TepHbIE [JIs BCEH ro6anibHOoE CrcTeMbl (CHAMAETCsl MECTHOe BIMSIHHE).

HaupioHanbHas CHCTEMa MOHMTOPHMHIA BKJINOYAET BCE CHCTEMEI
B NpeLieNiax OTAEJbHOH CTPAHBL. MeXHaIMOHabHBIA MOHHTOPHHT IIpeJi-
TIOJIaraeT OLEHKY TlepeHoca 3arpsa3HeHHH.

Buocepa BKIIOYaeT abHOTHYECKYIO U GHOTHYECKYI0 KOMITOHEHTEL.
OTCIofa BO3HHKAET BO3MOXXHOCTb [eJIeHHs: MOHHTOPHHIA Ha reousu-
yecKui, GUONOTHYECKHH ¥ SKOJIOTHYECKHH.

Teodhu3MYeCKHil MOBHTOPUHT TIPEJTIOJIaraeT OLEHKY aBHOTHUECKOH
COCTABJISIOIIEH SKOCHCTEM KaK Ha MakKpo-, TaK K MHKPOMACIITAOHBIX
YPOBHSAX: NIOTOIB], KJIMMATa, OTAENBHbIX THAPOMETEOPOJIOTHHECKHX na-
PaMETPOB, 3eMJIETPSACEHHH, LyHAMH, KOCMHIECKHX Jyuedt H Ip.

Tabnuya 2.3
KnaccugHukanys cHCTEM MOHHTOPHHIA
TIpuRuKMI K1AcCHDHKALHY CucTeMpl (TIOACHCTEMBI) MOHHTODHHIA
Tno6anskslit MosmTOpHHT (623081, PerHOHaNBHBIH, MMIIAKTHEIH
Te s . YPOBHH), BK/OU2A (JOHOBEI K NIAIEOMOHHTOPHHT
DPHIDDUETEHEH HaimouanbHsiii MOHHTOPHHT

MesKHAIMOHAILEBIM MOHHTOPHHT

Teoduauueckuii MOHUTOPHHT

Bronoruyeckuii MORHTOPUHT

IKONOLHYCCKHH MORMTOPHHT

Cperst MOHHTOPHHT aHTPONIOrCHHEIX H3MCHEHHH B atMocepe, ruapocde-
pe, nouse, kpyocdepe, Guore

MOHUTOPHHET MCTOYHUKOB 3arpA3HEHME

MHrpeMeHTH I MOHUTOPHHT

MOBUTOPHHI OKEdHa

MOBHTOPHMEY 030HOCGHEpH!

MOHHTOPHHF Ha OCHOBE (H3HUECKUX, XUMHYECKHX

v GHONOTHYECKMX METOMIOB

CIryTHMKOBBIH MOBHTOPHHE

‘MesKo-GHoTOrMecKyii MOHHTOPHHT (310POBEE HACENEHHUA)

DK0onOrHYECKHH MOHKTOPHHT

KmiMaTH4eCKHH MOHMTOPHHL

Bapuanter: 6HOSKONOrHIECKUH, Fe0IKONOrHIECKHIL,

6uochepHbIit MOHMTOPUHT

Cocrasnsionue Grocdeps

DarTOpHI M HCTOUHHKY BO3/IEHCTBHH

Octpora ¥ rmobansHOCTL NpofneMet

Merompsi Habmxonerui

CuCTeMHBIH TIOAXOR

BrosIorHuecKyiil MOHMTOPUHI — OlpefieJieHre COCTOSHMS OUOTH-
YeCKOil COCTABJISOMIEH Grocdephl U ee OTK/IMKOB Ha BOLEHCTBYE. Crona
MOYKHO OTHECTH TAKIKe HCIIONb30BAHHE GHONIOTMMECKUX HHIMKATOPOB
JUIS ONpefieNIeHysl 3arpsisHeHHH. 31ech BBIIEJIAIOTCS CIEAYIOUWe Ha-
GIIOLEHHS: 32 COCTOSHHEM 3[I0POBbsl YeJIOBEKa, 33 BaXKHEHIIMMY TIONY-
JISILIASIMH, XapaKTePU3YIOLMMH 6J1arornosyre SKOCUCTEM, .33 HyBCTBH-
TeJIbHbIMH TIONTYJISILMSIMHY, KOTOPBIE SIBJISFOTCS CUTHAIN3ATOPaMK Hebna-
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TOTPUSITHBIX BO3AEHCTBHH, 32 TOMYJISILMSIMHU-UHAMKaTopamu. Ocoboe
MECTO 371eCh JOJDKEH 3aHSTh FeHeTHYeCKHH MOHHUTODHHI.

DKOJIOTHYECKHH MOHMTODHHT SIBJISIETCSI YHHBEDCAJNBHBIM. B 3TOH
KJIaCCH(DUKAIMH OH OXBATBIBAET BOIPOCH! Te0(hH3HUeCKOr0 U GHOJIOTH-
YeCKOr0 MOHHUTODHHIA.

MOHUTOPHHT Cpefi BKJIIOYaeT: MOHUTOPHHI IIPH3eMHOrO CJIOSt BO3-
oyXa U BepxHel aTMoc(epE], aTMOC(HEPHBIX OCaJKOB, IIOBEPXHOCTHBIX
BOZ (peK, 03ep, BONOXPaHWJIHIL), BOZL OKEaHOB, MOpPeH, IOI3EMHBIX BOL,
nuToCheps (B MEPBYIO OYepenib TIOYBHL).

B MOHUTOPHHT (DaKTOPOB BO3LEHCTBUS BXOLAT CJIEXXKEHHe 32 pas-
JIMYHBIMH 3arpsi3HUTENSIMUA (MHTPEIHEeHTHBII MOHHMTOPHHT), H3yueHHe
1ymoB, teruia. ITpexxre Bcero, BefyTcst HabMIofeH s 32 Hauboiee Bpefl-
HBIMH M TOKCHYHBIMH MHTPeIMEHTAMU. 371eCh e HabJIofaloT U 3a pa-
JIHOAKTHBHEIMH HU30TOI2MH.

MOHHTOPHHT MCTOYHHKOB BO3NEHCTBHS BKJIIOYAET ydeT TOUEYHBIX
CTallMOHAPHBIX UCTOYHUKOB (3aBOZICKHE TpYObl, COPOC CTOYHBIX BOL),
TOYEYHBIX TIOIBMXKHBIX (TPAHCIIOPT) M IUIOILE@IHBIX (IOl C MUHepallb-
HBIMH yIOOpEHUSMU U MECTHUMIAMY, TOPOAa).

B HacTostiee Bpemsi BEIIENSETCS psift po6iieM I106anbHoro Xapak-
Tepa, UMEIOLIIX HCKIIOYMTENIBHO BaXKHOe 3HAYeHHMe JIJIsl 4eJIOBeYeCTBa.
K num otHoCcsiTes ipobnemsl CO, ¥ IPYTHX NAPHUKOBBIX Ta30B, 030Ha U
3arpsisHeHHe MUpPOBOro OKeaHa. B CBsiav ¢ 3TMM BO3HHKaeT HeoOXOnH-
MOCTb OpTaHH3alMH CIIeLiaJbHEIX CHCTEM MOHHMTOPHHIA A5 Habumoze-
HHS1 M M3YeHHs! CONEPMAHK B armocgepe CO,, aHTPOIOreHHOro BO3-
IeHCTBUS Ha OKeaH, 030HoChepy.

Jlonyctima KJIacCU(UKAUUS CUCTEM MOHHMTODHHIA II0 PARY APYTHX
NpH3HaKoB. Harmprimep, LiesieHanpaBJIeHHEH MOHHTOPHHL JUISl BbISBIE-
HUsl IAJIBHETO, B TOM YMCJIe TPAaHCTPaHWYHOIO paclipefie/IeHHs] HEeKOTO-
DBIX BpPEIOHBEIX BEILECTB (IBYOKHCH CEepBl, PaJHOAKTHBHBHIX NPOLYKTOB
U JIp.), WM MOHHTOPHHT, KIaCCU(HLHPYEMBIH TI0 METORaM HabMIofeHHi
(xumuueckue, (puandeckre, GHOJIOTHYECKHe, CITYTHHKOBEIE U JID.).
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PA3JET II

CHCTEMA HALIHOHAJIBHOTIO
MOHHTOPHHIA POCCHH

I'napa 3
COBPEMEHHAY CUCTEMA 1\/[0HI/ITOPI/IHFA
OKPYXAIOIIEN NMPUPOJHOM CPEIBI POCCUN

§ 1. PocynapcTeennas ciyx6a HaGmoaeHuit
3a 3arps3HeHHeM NPUPOIHON cpefibl

E/MHOM YiepapXyH4ecKy OpraHU30BaHHOH CJTY2KObI SKOJIOIHIECKOTO MO-
HuTOpHHra He 66110 HH B CCCP, HeT 1 cefyac B Poccuu. MOHHTOPHHT
OCYILECTBIISETCS: TIONPA3fe/IeHYIMH PA3NTHYHELX MHHHCTEPCTB U BEIOMCTB.
Benyuiyio poiib 31ech urpaet Pefiepanbhas cyxk6a Poccuy 1o rHapo-
METEeOpOJIOTMH ¥ MOHHMTODHHIY OKDYXXalolleH Cpefibl. JTa OpraHH3auys
pacrioniaraeT pa3IH4HBIMU TeO(DM3HYECKUMH TIOApas/ieIeHHsMH, KOTOpbIE
cobrpaiotr ¥ nepepabaTIBaloT HH(OPMALHIO O eCTECTBEHHOM COCTOSHHH
IPUPONHOM CpE/ibl, U3MEHEHMSX 3TOr0 COCTOSIHHS IO eCTECTBEHHBIM
¥ aHTPONOreHHEIM TPHYMHAM, M3Y4YaloT 3aKOHOMEPHOCTH 3THX H3MEHe-
HHi, POTHOSHPYIOT U3MEHEHHUS COCTOSTHHS ¥ TIPEJIOCTABJISIOT HH(pOpMa-
1MI0 3aHHTEPECOBAHHBIM Opranu3aLysm. Crofia OTHOCATCS: METeOPOJIOrH-
YecKast, TH/[POIOTHYECKast CITY2KOHI, CIIy»K6a HabMIONIEH H 32 COCTOSHHEM
MOpeli M OKEaHOB, arpOMeTeOPOIOTHYecKast M CIyK0a NpefyTpexeHHs
IyHaMH, HOHOC(hepHasi ¥ MarHHTOMeTpHdecKas CIyXObl, cayxba Ha-
GIIIONEHUH ¥ KOHTDOJIS 38 PAAHALIMOEHOM 06CTaHOBKOH, CTy>x0a Habimo-
IeHH 3a 3arpsi3HEHMEM TIPUPORHBIX CPeJl U CIy»0a KOCMHYECKOTO Ha-
GIIOeHMs! 38 BO30GHOBJISIEMBIMH IIPHPOJHBIMU PECYDPCAMH.

B cBsi3¥ ¢ ycoxXHeHUeM 3Kooruyeckol o6cranoku B CCCP, oco-
GeHHO B TOPO/Iax M MPOMEILUIEHHBIX lieHTpax, 29 fiekalpst 1972 r. Bbilll-
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no nocrarossienre LIK KTICC u Copera MunuctpoB Ne 898 «O6 ycH-
JIEHHH OXPaHbl IIPUPOAHL U YJIYHLIEHHH OXPaHbl IIPUPOAHBIX PECYPCOB».
OnH{M M3 pasfesioB 3TOTO NOCTAHOBJIEHHS IPefyCMaTPHUBAJIOCh CO3/1a-
Hue OBLIerocyapCTBeHHON CIyK6bl HabMIONeHHH 1 KOHTPOJIS 3a 3ar-
psizHeHHeM 06bekToB niprpozHoH cpefel (OI'CHK), cefuac — Tocynap-
cTBeHHast cnyx0a HaONIOfeHUH 32 3arpsisHEHHEeM IIPHPOAHOH Cpenpl
(TCH). OtBetcTBeHHbIM 32 opranusauuio u pabory OI'CHK cran I'oc-
CHIPOMET, Ky[ia BHOBb CO3JlaHHas CTPYKTypa Oblia BKJIIOUEHA.

B ocuosy I'CH, siBysuoLielcs M0 CylIeCcTBY HALMOHAIbHOH CIIyX-
60l MOHUTOPHHIA 3arpsi3HeHYsl IPUPORHBIX CpeJl, ObLI TIONOXKEH OIHIT,
HaKOILIEHHBIHA panee Iuapomereoctyx60i. IIpH 210M HCIIOJB3YeTCS CY-
IIECTBYIOLIAS CETh THIPOMETEOPOJOTHYECKUX CTAHLMH, 4YTO JaeT BO3-
MOXHOCTb 0GECIIEUHTh KOMIUIEKCHOCTb HaOJIOleHHH, KOTAa Hapsaxy
¢ HaOONEHMSIMH 32 3arpsi3HeHHeM IPOBOASTCS HeOOXOAMMble THIPO-
METEOpOJIOTHYECKHEe B OHOJIOriuecKyie HaboneH!s. ITHM 00eciieurBa-
eTCSI MHTEIPUPOBAHHEIA TIOAXOZ K MOHHUTOPHHIY 3arpsi3HEHHs PUPOJ-
HBIX cpefl. ITpeamnonaranocs, 4To TaKoH MOAXOf cosfact 6asy /s nepe-
pactanusi 'CH B cnyx6y 3KOJIOrMYECKOr0 MOHHTOPHHIA.

I'CH rnoctpoeHa 00 HepapXHUYeCKOMY IIPHHLMITY: IIEPBHYHBIM 3J€-
MEHTOM SIBJISIETCSI ITYHKT (IIOCT) KOHTPOJIS 3arpsisHEHHH, 3aTeM CJIeflyeT
TEPPUTOPHANBLHBIE IIEHTD, Jlafee PETHOHANBbHBIA WM TJIABHBIA LEHTD
cGopa MHGOPMALIMK C KCTOJB30BaHHEM aBTOMATH3MPOBAHHBIX CHCTEM
cbopa, niepefiauy ¥ 00paboTKY JAHHBIX.

Cnyx6y TCH MOXHO pa3fieNuTh Ha TpH KPYIHBIX 6J10Ka (TIOfCHC-
TeMel). TlepBasi TIOICHCTEMA BKJIIOUAeT KOHTPOJIb 3arPsi3HEHHH B 30HaX
BO3MOXXHOTO CYIIECTBEHHOIO aHTPOIIOTeHHOTO BO3JEHCTBHS. 310, IIpeXIe
BCEro, TOpOfa, TPOMBIILLNEHHEe paHOHHL, I7ie [JIABHOM 3a[a4yei sIBJfeT-
st KOHTpoJtb atMocdepsl. CrrexeHYe 3a 3arps3HeHMEM TIOBEPXHOCTHBIX
BOJl OCYLIECTBJISIETCS B YCTBbSIX PeK, 03epax M BOJOXPaHHJHMILAX Tpo-
MBIIILIEHHBIX pafiOHOB, 0COGEHHO B MeCTax cOpoca CTOYHBIX BOJ, pako-
HaX XHBOTHOBOIYECKHX (hepM. C TOUKU 3pEHMS] KOHTPOJIS 3aIPs3HEHHS
MOPCKHX BOJ, — 3TO TIPUOPEKHEE 30HB B MPOMBIILUIEHHBIX PafioHax,
palioHax KPYMHBIX TOPOOB, 0COOEHHO NOPTOBBIX, PAHOHBI MOPCKHX Hed-
TenpombicyioB. C TOYKH 3pEHUSI KOHTPOJIS 3aTPsI3HEHHSE [TOYB — DPaHOHHI
GOJTBIIMX TOPOJOB, aBTOMATUCTpaJiel, CeJIbCKOXO3SHCTBEHHBIX YTOIHH
C MHTEHCHBHBIM IIPUMEHEHHEM SIOXHMHKATOB.

Bropasi rocuctema KOHTpoUIst QYHKIMOHHPYeT Ha PeTHOHAILHOM YPOB-
He — 3TO 30Ha TIOBCEMECTHOTO MOHUTOPHHI@ IIPOMEXKYTOYHBIX 3HAYEHHIH
3arpsisHeHHs:: B aTMocdepe HeOOBLIMX TOPOZIOB, PAHOHOB, TIPHMBIKAIOLIEX
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K 30HaM MHTEHCHBHOM PabOThl IPOMBILLIEHHOCTH; MOHHUTOPHHT 3arpsi3He-
HH B COMBILIOM YHCJIe MECT Ha PEKax, 03epax M MOPSIX, B [I0YBaX.

Tpertbst mofcHcTEMa KOHTPOJIS OTHOCHTCS K OLEHKE 3arpsi3HEHHH Ha
()OHOBOM ypOBHe. D10 HaONIONEHUsT B 30HAX, YHAJNEHHBIX OT JIOOBIX
JIOKaNbHBIX HCTOYHHKOB. B KauecTBe npumepa MOXKHO yKa3aTh Ha KOM-
TUIEKC H3MEPEHHH M MCCJIEIOBaHHH Ha 6a3ze GHOCHEPHBIX 3arOBEIHH-
KOB, O30HOBEIE MCCJIEJIOBAHHS, HAOIIONEeHHs 3a CO,,.

§ 2. MonuTOpHHT aTMOC(EPHOTO BO3YXa, BOJ CYILIM H MOpeH

B Poccum Ha 1 stiBaps 2005 T. KOHTPOJb COCTOSHUST aTMOC(EPHOTO
BO3IyXa OCYIIECTBJIANCA B 248 ropofax Ha 629 craimoHapHsx nocrax. J1o
1988 r. B cucreme T'ocrunpomera paGotana TocynapcTBeHHas MHCITEK-
IS IO OXpaHe atMocdepHoro Bosayxa. OHa OCYIUECTRIsNA KOHTPOJb
32 COOJIIONIEHHeM TOCTIPEITIPUSTHIMA HOPM NPEMIEJIBHO JIOITYCTHMBIX BEIG-
pocoB (ITIB). 7 siuBapst 1988 r. BeinwIo noctanosnerue 11K KIICC u
Coeera MunvctpoB Ne 32 «O KOpeHHOH IepecTpoiKe [ena OXpaHml
npupoapl». COrJIaCHO 3TOMY NOCTAHOBJIEHHIO GBUT CO3aH0 MUHUCTED-
¢TBO 10 oxpane npupoasl CCCP. dtomy MunvctepcTBy GBUH Mepea-
Hbl (DYHKIMHM KOHTPOJIS, B TOM YHCJIe ¥ HHCIIEKLHS TI0 OXpaHe aTMOC-
¢eproro Bosnyxa. C 2004 r. st ¢yHKuMK ocyiuectsisier defepab-
Hasl CTy»K06a 3KOJIOTHYECKOr0, TEXHOJIOTHYECKOTO M ATOMHOTO Hafi3opa.

Crcrema MOHMTODHHIA O0ECIIEYMBAET ONEPATHBHYI0 BO3MOXXHOCTh
TIOJTyYeHHS U Tepefayy JaHHBIX O Pe3KUX U3MEHEHHMSIX YPOBHSI 3arpsi3-
HEHHH W3-32 aBaPHEHBIX CUTYALMH U HEGJIATOMPHSITHBIX METEOYCIIOBHEL.

Bo Bcex roponax H3MepsiIOT cofiepKaHKe B BO3MYXE TIbLIH, CEPHHUC-
TOIO ras3a, CaxkH, OKHMCH YTJIepoAa, [ABYOKHCH asoTa. B ropomax, rue
paboTaOT COOTBETCTBYIOLIME IIPEAIPHSTHS, MU3MEDSIETCS CONEPXKAHHE
aMMOHHS, CEPHOH KHCJIOTBI, CEPOBOIOPONA, XJIOpa, (PEHONA, THKEJBIX
MeTanyoB. B HEKOTOPEIX Topofax IMPOBOASITCS OIPEieSIEHUs YTIEBOLO-
POZIOB, 030HA H PaZHOAKTUBHBIX BELIECTB.

HaGmoznenus 3a ypoBHeM 3arpsi3HeHuUs TIOBEPXHOCTHBIX BOJ, OCY-
WECTBNISAKTCA 10 (DM3HYECKUM, XUMHUYECKUM M THIPOGHOJOTHYECKHUM
nokasatensim. Ha6monatebHEe MyHKTE COBMEIAIOTCS C THAPOJNOTH-
YECKHMH TIOCTAMH M Y4acTKamy, oOeclieYeHHEIMH THIPOJIOTHYEeCKHMHU
HaOmozieHusamMy. B paioHax c6poca CTOYHBIX BOJ OPraHM3YIHOTCS [Ba
(WM HECKOJIBKO) CTBOpA HAGJIIOEHHH — OIMH K3 HHUX BHILIE HCTOYHH-
Ka 3arpsisHEHUN, IPYTOH — HIDKE.
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Ha 01.01.2005 r. cratmonapHas cets HabMome H i cocTosina 13 1810
IyHKTOB HAOJIIONEHHH, PACTIONIOXEHHEIX Ha 1182 BOIHBIX 06beKTax (peKH
¥ 03epa).

K n3MepsieMEIM HHTPeIMeHTaM U TIOKA3aTeIsiM OTHOCSTCS: MUHepa-
JIH3alKs, B3BEIUEHHbIE BELIECTBa, BeIMUMHa PH, pacTBOpeHHBIH KHUCIO-
por, BIIK,, XIIK, ocHOBHBIE HOHBI, GHOTEHHHIE BEILECTBA, Hedrernpo-
AYKTEL, (DEHOJIBL, TIECTHLI/IB], TSDKENbE METAJLIEL, HHOITIA PATHOAKTHE-
HOCTb, TEMIIepaTypa M IBETHOCTL BOZHI.

Bce myHKTEl HaGmioneHui 32 YDOBHEM 3arpsi3HEHHa BOJ CYIIM fle-
JISTTCS! Ha 4 KaTEropuM — 10 YaCTOTe M AeTAJIbHOCTH MPOTpaMMbl HaGJiio-
ReHui. ITyHKTHI IIEPBOH KaTeTOPHH PACTIOJIOKEHDB! B MECTAX cOpOCca CTOY-
HEIX BOJl ¥ HEPECTHJIHMIY LEHHHIX DHIG; ITyHKThl BTOPOi KATETOpHH —
B paHOHaX MPOMBIILIEHHBIX TOPOIOB, YCTHEB peK H T. .

Ha nynxrax I kateropum Ha6ioner s IPOBONATCS OIMH pa3 B He-
CKOJIEKO [HEW 10 OOLIMPHOH Nporpamme, Ha myHkrax 11 Kateropuy —
OZIMH Pa3 B MeCsL, 110 TOH XKe Iporpamme.

Bax<HBIM sIBISIETCSI TIPOBEIEHHE THAPOGHONOTHYECKHX aHANIH30B H Ha-
Omonenri. OCHOBY 3THX HAGNIONEHHE COCTABIISIOT HAGIIONEH S 34 TAKH-
MH 3JIEMEHTaMH BOIHEIX SKOCHCTEM, KaK 3006€HTOC, 300TLIAHKTOH, (BHTO-
TLI2HKTOH, MaKpo@uTEL OTpenenstoTcst YMCIEHHOCTh GEHTOCHBIX OPraHH3-
MOB, ofLuee KOJIMYECTBO HX BHIOB B OCHOBHBIX Tpymmax. IIpu KoHTpone
300- H (PHUTOTLIAHKTOHA ONPEJIeJISETCs MX GHoMacca. TWapoBHONOrHuecK il
KOHTPOJIb COCTOSTHHST MAKPO(HTOB (BBICIIEH BOIHOMH PACTHTEJBHOCTH) BKJTIO-
uaeT HaOJIIOAEHHs! 32 BUIIOBBIM COCTABOM, (DHTOMACCOH, aHOMANHSIMH pas-
BUTHA. Jlaxe TpH BU3YaNbHOH OLIEHKE BO3MYLIHO-BOLHBIX MakpogpUTOB
MOXHO CJIeNIaTh BBIBOL O CTENEHH 3arpsisHEHHs BOIOeMa. JleTalbHast OlieHKa
Ka4eCTBa BOJbl B CITy4ae THAPOOHOIOrMYeCKHX HabIONeH i POBOIUTCS
IO COBOKYTTHOCTH TMAPOCHOJIOTHYECKHX TIOKA3aTeNeH, TAKHX KaK MHIEKC
CarpoOHOCTH, PasHOO6PA3HS, TOKCHYHOCTH M JID.

IIpi MOHHTOpHHTe 3arps3HeHHst MOpeH, 0co60e BHUMaHHe YesieT-
Cs1 OpraHH3auyy HabJIIOEHHH B IPHOPEXKHOH 30HE B KYPOPTHEIX H PHI-
G0X035CTBEHHBIX 30HAX U B PAHOHAX HHTEHCHBHOTO BO3LELCTBHS.

TIpyt MOpCKHX HAGMIONEHHSIX IIPOM3BOMSTCST CHHXPOHHBIE H3MePeHHs!
Ha Pa3NMYHbIX TIyOMHAX, BKIIOYas IPHIOHHEIH CJIOH U CJIOH CKauKa.

Craniuu HaGoneH it 3arpsi3HeHH I Ha MOpe JIEJIATCS Ha 3 KaTeropuu.

Cranumu 1 u II Kateropwit OTHOCATCS K 30HAM TIOBBIILEHHOIO 3ar-
psisrenwst, I11 kateropuy — K GoHOBEIM pationam. Ha craruumsx I kare-
rOpuM HM3MepeHHs TpoBofsitcst 1 pas B 10-30 gued, II kateropun —
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I pa3 B mecsii. CokpauieHHas nporpamma (oguH 1 pas B 10 gHeir)
BKJIIOYaeT M3MEPEHHs1 PACTBOPEHHOrO KHCJIOPOJa, He(TEpOLyKIOB M
1-2 crenuguyeckux uHrpenvenTa. Ilomnas nporpamma (1 pas B 30
JIHeH ) BKJIIOYaeT U3MepeHHs He(hTelIPONYKTOB, XJIOPOPraHHYeCKHX I1eC-
THLHOB, TSDKENHIX METAJJIOB, (DEHOJIOB, CIIelM(pUUECKUX HHIPEIHeH-
TOB, @ TAKXKE OCHOBHBIX [T0Ka3aTeslel Cpeibl U 9JIEMEHTOB THIPOMETEO-
posoruyeckoro pexkuma. Ha 1.01.2005 r. B Poccun HabimoneHHs Beuch
Ha 160 cTaHIMSIX B TIpefiesiax akBaToOpHi 8 MOpeH.

INonpasmenenusiMu Pocryppomera Hapsioy ¢ APYTHMH BeLOMCTBAMH
OCYUIECTRBJISIETCSI MOHUTOPUHT P3IMOaKTUBHOTO 3arpsisHeHus. Ha 1312 cran-
1six (2004 1.) BeOETCs KOHTPOJIb MOLHOCTH 3KCIIO3ULIMOHHOM 1031 (M)
ramma uanydeHus. B 398 myHkTax HaGmopaoT 3a pajgHOaKTUBHOCTBLIO
aTMoc(epHBIX a3po3onel. BenieTcsi MOHUTODHHT COZIEPXKaHHS TPHUTHS
B aTMOC(EPHBIX OCA/IKaX ¥ HabofieH!s 32 aTMOC(epHBIMHU BHIIIAJEHHS-
mu. TIpOBONSITCS AKCIIEIULIMOHHBIE M MapLIPYTHEIE OOCTE0BAHYS Pajiy-
AIMOHHOM 06CTaHOBKY. B COOTBETCTBYIOIUMX MHCTHTYTaX Pocruapomera
CO3JIaHBI OTIePATHBHEIE TIONPA3TieJIeHHUs], MeIoLIHe 060PYIOBaHMs H Cpell-
CTBa JIJIs1 23POraMMacrieKpOMeTpHYeCKX CheMOK. Befiercsl BeOMCTBEH-
HBIH KOHTPOJIb TeppUTOpHH clyk6amut ADC U syiepHbIX NPeANPUATHH.

§ 3. MOHMTOPHHT 3arpg3HEHUs N0YB, KOHTPOJIb MOJ3EMHBIX
U CTOYHBIX BOJl, 3€MeJb U Te0JIOTHIeCKOi cpeibl

MOHHTOpI/IHI‘ 3arpsA3HEHUS T1I04B B CeJIbCKOXO3STHCTBEHHEIX paﬁOHaX
BKJIKOYaeT U3MEPEHUA OCTATOYHOIO KOJIMHECTBA MT, reKCaJIOpLHKIIO-
T'€KCaHa, IrpaHo3olia, METaq30C8 U ApyruxX NneCTHUHAOB, NOJUIHUKIHYEC-
KHUX YTJIEBOOOPOMOB, d TAKXKE H36JIIOILEHPIH 34 TIOKAa3aTeJsiMK KaueCTBa
noys. B mouBax BOMH3H TIPOMBIIJIEHHO-3HEPI€ THHECKHUX OOBLEKTOB M
JO0pOT' OIIPpENEJISIOTCA PA3JIUYHBbIE METAJLIHL, 66H3aHHp6H, HOJII/IX.HOp6I/I-

tenrnnel (I1XB). OnpenensoTcst TIOTOKKH 3TUX BELUECTB U3 aTMOCQEpH -

(aHaM3 XKUIKHX OCAJKOB M CHETA).

B cenbCkoxo3sHCTBEHHBIX padiOHaX MOHHUTODHHI COCTOSIHHS IIOYB
BBINIOIHSAETCS TOfpa3fejeHnsaMyd MUHCembx03a, BKIIOYAOLIMMH arpo-
XUMHYECKYIO CyK0y 1 Ciy«0y 3auyTel pacTeHHH. OCHOBHBIMH 3a/a-
YaMH 3TUX CIYyXKO SBISIOTCS:

— arpoxXuMHYecKoe o6CIenOBaHHe II0YE;

— KOHTPOJIb YPOBHS HAKOILJIEHHS B NOYBAX MPOAYKIMH TOKCHYHEIX
OCTATKOB CDEJICTB XUMH3AIMN H PaHOHYKIH/IOB;
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— HabmoneHus 33 (PUTOCAHUTAPHOH 06CTaHOBKOW;

— OnpeieNieHHe OCTATKOB TIECTHLIMIOB B €/ X MPOAYKLMH, paCTeHH-
sIX, & TaK:Ke HUTPATOB, HUTPUTOB U PalMOHYKIIH/IOB;

— psifL IPYTHX 3anay.

HabmopeHus 3a 3arpsi3HeHUEM TI0YB B pe3yJibTaTe IIPOMBILIIEHHOH
JesATeNIbHOCTH BetyT nompaszesenust Pocrunpomera. B 2004 r. B Poc-
CHH KOHTDOJIb 3aTPSI3HEHHMS T10YB BOKDYT MPOMBILIIEHHBIX NPEIIPHS-
THH TIPOBOJMIH B OKpecTHOCTSIX 41 roposa. Kpome Toro, Pocruipomer
BelleT HAOMIOEHHS B CEJIbCKOX03SHUCTBEHHBIX PAHOHAX 33 BIUSHHEM Ha
TI0YBEI CPENCTB XUMH3ALMM pacTeHHeBOACTBa. B 190 agmuHucTpaTHB-
HBIX parionax Poccurickor Penepaiiviy POM3BOAMICS OTOOP o6 MoYB
15t onpenesieHys: 21 HaumeHOBaHHS nectHIMAOB (2004 1.).

HaGmionienust 3a 3arpsisHeHHeM, PesKMMOM U 3allacaMy TIOA3EMHBIX
BOJI OCYILLIECTBJISIFOTCS TIOApa3fieieHHsIMY MHHHCTEPCTBA IIPHPOHBIX pe-
cypcos. Teppuropusi Poccuy MOKpEITA CETHIO KOMILIEKCHBIX T€0JIOro-
Pa3BeJIOYHBIX IKCIENULMI U [ApPTHH, KOTOPHE OCYLIECTBISIOT 3TY pa-
6ory. Hapsiny ¢ Pocruapomerom MUHNPHPONB! Y4aCTBYET B BEEHMH
TocymapCTBEHHOTO BOIHOTO Kajactpa. ITyHKTH peXXMMHOH CETH, KaK
IIPABUJIO, TIPEACTABIISIOT COOO0H KyCTHl CKBaXKMH Ha XapaKTeDHEIE BOLIO-
HOCHBIE TOPU3OHTEL, ¥ IIPHYPOYEHBI OHU K METeOCTaHLHAM, MECTaM KPYII-
HBEIX BON03a00pOB, OCYLIMTENBHBIM M OPOCHTEJIBHBIM CHCTEMAM, TOpO-
JlaM U MIPOMBIILIIEHHEIM LIEHTPaM.

KpoMe MOHHUTODHMHIA TOA3EMHBIX BOJI, PEXXMMHBIE IaDTHH OCYILE-
CTBJISIOT KOHTPOJIb UHXKEHEPHO-TEOJIOTHYECKHX TIPOLECcCOB (0OBaIbL,
OCBIIIH, ONOJI3HH, TEXHOTEHHBIE 3eMJIETPSICEHHS U [IP.)

Ha6moeHreM 3a UCIONB30BaHHEM H Ka4eCTBOM COPOCHEBIX BOJ, 3a-
HHUMAIOTCSL TaKXKe IofpasnesieHns MuHnpuponel. B atoll cucteme vme-
101Cs1 6aCCEeHOBEIE TEPPHTOPHATILHEIE BOHBIE YIIPABJIEHNS M CEThb Jia-
GopaTopHii aHaJH3a ¥ MOHUTOPHHTA OKDPY2KaIOLLeH CpPefiEl, KOTOphie Be-
IyT yUeT Bof03a60poB, BOLOXP2AHUIIHIL, HCTOYHHKOB cOpoca U KavyecTsa
OYHILEHHEIX X HEOUHIIEHHBIX CTOYHBIX BOL.

KOHTpoJIb KayecTBa MHUTHEBOM BOOH LI MECTHOTO ¥ LEHTPAJM30-
BAHHOIO BONOCHAOXKEHHS OCYIIECTBISIETCS OpraHaMu CAHHTapHO-3IIH-
JIEMHOJIOTHYECKOTO HA/[30pa, & TAKXKE IIPeAIPHUATHIMH, OPraHU3YIOIIH-
MU UEHTpasibHOe BOfOCHabxeHue (BofoKaHan). ITopsfiok, Yactora u
MECTO B3STHSI MPOO 3TH OpPraHH3aLMK COINIACYIOT MexXny cobom. Ilpu
9TOM BOJIOKAHAJI Yallle BCEro MPOBOAMT aHAJM3Bl KadecTBa BOAH IO
3apaHee COCTaBJIEHHOMY IIaHY W rpa(MKy, KOTOPBIH COINacyercs

31




¢ caHanunemcraniye. Camu oprabl CaHIMHAEMHA30PA MPOBOMAT aHa-
JIU3Bl BEIOOPOYHO, B TIOPSIAKE KOHTPOJISL

Kpome Toro, opraHsl CaHanMaeMHa30pa 00si3aHBl COOUpaTh JaH-
Hble 00 U3MEHEHHSIX 3/IOPOBBSI HACEJIEHHS], CBSI3aHHHIX C 3arpsi3HEHVEM
OKpYXKaloller CpeJibl.

IToctaHoBneHMem npaButenecTBa Poccuy B 1992 1. Havyarta oprasm-
321 MOHUTOpHHTA 3eMesb Poccrd. MOHHUTOPHHT 3eMesb OCYILECTB-
Jsiercst cunamu PefiepanbHOr0 areHTCTBa KafacTpa OObeKTOB HEJ[BU-
KIMOCTH.

COOTBETCTBYIOLIMMH CJTY2KO62MH MHHKCTEDCTB M BEJIOMCTB OCYILIE-
CTBJISIETCS] MOHUTOPUHT PEIOHBIX pPECYpPCOB, OXOTHUYBMX XHBOTHBIX, CO-
CTosTHUS 71ecoB. IIpHponononbp3oBaTesy mof, KOHTPOJeM IIPUPOI0OXPaH-
HBIX CIy0 OCYILIECTBJISIIOT MOHUTOPHHT HCTOYHHKOB 3arpsi3HEHHUH.

Hapsiny co crieliiaJIsHBIMH OpraHH3alMsIMH, PACCMOTPeHHBIMH BBIILE,
KOTOpPbIE OCYILECTBISIIOT HabofieHHst, 000011[eHHe AAHHBIX U TIOATOTOB-
Ky WX Ji151 TH(OPMHPOBAHHUS 3aUHTEpeCOBAHHBIX JIML ¥ OpraHU3alyH,
nipo6sieMOH MOHHATOPHHTA 3aHUMAETCS Psifl HAayIHO-UCCIIEN0BATEIbCKUX
MHCTUTYTOB. OHU TIPOBOJIT UCCIIENOBAHUST SKOJIOTHIECKHX TIPOGIEM H,
CaMmoe TJI2BHOE, Pa3pabaThBAIOT METOIUYECKYO 623y MOHUTOPUHTA. 3TO
HHctutyT 1100a71BHOTO KJIKMMATa M 9KOJIOTHY, ['oCyZiapCTBeHHEIH HH-
CTUTYT TIPUKJIATHOM 3KOJOTHH, [HApOXHMHYeCKUH MHCTHTYT, Poccuiic-
xuii rupponorvdeckuit uHcTHTyT, BCETMHIEO, UHCTHTYT 061IIEH M
KOMMYHAJIBHOU THTHEHH U [Ip.

Bonpiioe 3HaueHue B cHcTeMe MOHMTOPHHTA, OCOOEHHO ISt CTAUH
OLIEHKH COBPEMEHHOIO COCTOSHHS M TIPOTHO33, MMeroT nokasaremu I1JIK,
TIAB u ITIPH. Tak, ITIK Havamu pa3pabateiBarsed ellle B 30-x rr. XX B.
B HacTtosiiee Bpemsi TIPOBOAMTCS UHTEHCHBHAST paboTa MO YTOYHEHHIO
T1JIK, ocobeHHO sl HOBEIX BelnecTB. Maccoras paspaborka ITJIK mnst
aTMOC(EPHOTO BO3/[yXa HAa4Yasach MOCJe BBHIXOAA B CBET 3aKoHa 00 0X-
pase armocepHoro Bo3nyxa B 1986 r. K Hactosiiiemy BpeMeHH ycra-
HoByieHH TIJIK 6Gosee 450 XUMHUYECKHX BEIIECTB U MX KOMOMHAIIHH.
K 1984 r. Oninia nipoBefieHa HHBEHTAPH3alMsI BCEX NPEIPUATHH H [OTy-
YeHBl XapaKTEPUCTHUKY BEIGDOCOB 3arpsisHAIOIIMX BELEeCTB NOYTH B 500
ropomax CCCP. Ilo Tpe6opanHio MHUHHUCTEPCTBA OXPAHEL OKPY2KAIOLIEeH
CpelBl ¥ IPUPOJIHEIX PECYPCOB OBLTH COCTaBIIEHBI SKOJIOTHUYECKUe Tac-
TOpTa BCEX MPeATPUSTHH, B KOTOPBIX OTPaXKeHHl XapaKTepUCTHKH BEIO-
pocoB. ITpu BEIpaGOTKe 3HA4YEHMH MpPENENbHO ACIYCTHMBEIX BHIOPOCOB
JLJIST TOTO WJIM WHOTO TPEATIPHUSITHS MOT'YT YCTaHABIHMBATECS BPEMEHHO
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cornacosaHHble BEIOpocH (BCB) ¢ mocTeneHHbIM, CTyTIEHYATHIM TIe-
PEXONIoM K YCT2HOBJIEHHOM HOpPMe.

Jnst Boze! K HacTosieMy BpemeHH (CaHUTapHBIE HOPMBI U IIPABHJIA
CarlInH 2.1.5.980-00, seenennste ¢ 01.01.2001 r.) paspaboransr ITK
u OJ1Y (OpHeHTHPOBOYHO [ONYCTHMBIE YPOBHHU) Iuist 6ogtee wem 1500
BellecTB. Bce 3TH 3HaueHHs LIMPOKO KCHONB3YIOTCS B IPAKTHYECKOH
pabote cny6 MOHHTOPHMHTA, SIBJISISICH OTIOPOH MEPOTIPHUSITHH C LIENBIO
OXpaHH CPeJiBl.

Hrak, cucrema monutopunra B Poccun ve nipenictasisier co6oit efu-
HOM MepapXu4yeCcKH OpraHu30BaHHOM cyx6bl. OHa pa3o0ileHa o MHO-
ruM BenoMctBaM. B Hauane 1990-X IT. 3TO NOJIOKEHHE Ka3anoch Heo-
CTaTKOM H CJIabOCTBIO TIPHPONOOXPAHHEIX OpraHoB. [ToatomMy coBepliieH-
CTBOBaHME CHCTEMBI JKOJOTHYECKOTO MOHMTOPHHTA TPEMIONAraioch
BECTH ITyTeM CO3]aHHs1 eNMHOH OPIaHM3al|H 110 HabJTIOEHHIO B OLIEHKe
COCTOSIHHS! OKPY?KAaIOIeH TIPUPOTHOM CpPEJIBL.
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I'nasa 4
YT COBEPIIEHCTBOBAHUS
HAIIMOHAJIBHOT'O 3KOJIOTHYECKOI'O MOHUTOPUHIA

§ 1. Enunas rocygapcTseHHas CHCTEMA
JKOJIOTHYECKOT0 MOHUTOPHHTA
(noctaxopnenue Ipasutensctea PO ot 24.11.1993)

CucTeMa 3KOJOTHYECKOTO MOHHTOPHHTA SIBISIETCS HH(OPMALIMOH -
HOB 6a30# MPHPONOOXpaHHOH NoJuTHKH. OHa AoJDKHA OHICTPO M Ha-
LIeXKHO 06eCreyrBaTh OpPraHbl BJACTH U HaceseHHe OOBeKTHBHON HH-
dopmaned O COCTOSIHHM OKPYXKalolllel Cpefbl, GHOTH, 3/10pOBbsi
¥ GJarononyyust HaceneHus.. YToObl BRINOJHATD TaKYIO0 POJIb, CHCTEMA
9KOJIOTHYECKOT0 MOHHTODHMHIA [I0OJDKHA OTBEYaTh DSy TpeOOBaHHH.
Crof1a MOXXHO OTHECTH: KOMILTEKCHOCTb H CHCTEMATHYHOCTDb HabJrozie-
HUH, eIMHCTBO METO/MYeCKOH 06a3bl, ONepaTHBHOCTL M IOCTYIIHOCTb
nH(popMaLH.

B HayuHO# TUTEpaType 110 3TOMY TIOBOZYY PaCCMATPHUBANIHKCH [BA ITOJ1-
xopa. Tlepebiit — co3anve euHOH CIY>KOBI 3KOJIOTMYECKOrO MOHHTO-
PHHTA C eIMHBIM PYKOBOLCTBOM M Pa3BUTOM CTPYKTYpOK. BTopoi — co-
XpaHeHHe CYUIECTBYIOUEH BeIOMCTBEHHOH CTPYKTYPhI IIPH HAJHYHH KO-
opauHHpyouero opraHa. ITocnemHuil monxon ObI peali30BaH B
nioctaHoBeHuM Tpasutelsctea Poccuiickon Penepaiiyn oT 24 Hos6ps
1993 1. «O co3parmu EAMHON rocyiapcTBeHHOH CHCTEMbI 3KOJIOTHYECKO-
I'0 MOHHTODHHI2»

B noctaHoBneHHH 0TMEYasoch:

1. Tpunsith TpefioKeHre MHHNCTePCTBA OXPAHbl OKPYKAIOILIEH Cpe-
JIBl H TIPMPOMIHEIX pecypcoB Poccuiickol Pesiepaliyy, COrliacoBaHHOe €

3aMHTEepPECOBaHHBIMH MHHHCTEPCTBAMH M BeZlomCTBamMH Poccriickon Pe- :

Jiepatyy, 0 co3gaHuy EFHON rocy/1apcTBeHHOM CHCTEMBI 3KOJIOTHYEC-
KOI0 MOHHTOpHHTa (anee umenyercss ETCOM).

2. Bosnoxurb Ha MUHHCTEPCTBO OXPaHBI OKPYKAWLIEH CPEeMl
M IpHpoIHBIX pecypco Poccuiickoil Pepepayy obLiee pyKOBOLACTBO
nestenpHOCTEIO ETCIM.

3. Yeepouth pacnpenenesve ¢yHkipd B ETCIOM Mexny LEHT-
panbHBIMU opranamu PefepalibHON HCTIOJIHUTEJIBHOM BJIACTH COTJIACHO
TIPUJIOKEHUIO.
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Janee MuUHHCTEPCTBY OXPAHBI OKDY2KAKOIIEH Cpefibl ¥ IPUPOAHBIX
pecypcos Poccuiickort dejiepaliii COBMECTHO C APYTHMH 3aHMHTEPECO-
BAHHBIMH MHHHCTEPCTBAMH W BEIOMCTBAMHU ITPELIIAraioch:

— paspabortaTe ¥ yTBepaAMTh B 1 KBapTane 1994 r. ocHOBHBIE HOp-
MaTHBHBEIE [OKYMEHTHI, OIpeiefsiolye TOpSIaoK (PYHKIIHOHUPOBAHUS
U paseutusi ECOM B 1ien10M;

— paspabotars Bo Il kBaprane 1994 r. KOMILIEKC TIEPBOOYEPENHEIX
Mep II0 COBEPILEHCTBOBAHUIO [esITeJIbHOCTH TIOIBEIOMCTBEHHHEIX CITYXKO6
HaOMOAEHNS U KOHTPOJIS 32 COCTOSHHEM OKDYKaIOLIEH TIPUPOTHON CPEJIHT
¢ yuerom TpeboBanuii ETC3IM;

— paspaborats ¥ npexcraButh B 111 keaprane 1994 r. Ha yTBEpX-
nenue Coeeta Munmctpos — IlpaeutesnsctBa Poccuiickoi Qeneparmu
npoekt IlonoxeHnre o EQMHON rocynapCTBeHHOH CHCTEME 2KOJOrHYeC-
KOTO MOHHTOPHHI;

— paspabotatb Bo I kBaprane 1994 r. npoekr denepanbHoH wese-
BOM nporpammel «Cospanve ENMHOM rocyiapCTBeHHOH CHCTEMBI 9KOJIO-
THYECKOr0 MOHHUTOpPHHI@» C Y4eTOM pabOoT Mo roCynapCTBEHHOH IpO-
rpamme «IKoJorudeckas 6e3onacHocTh Poccui» UM MPENiCTAaBUThL €r0
B MUHHCTEPCTBO 3KOHOMUKH Poccurickor Pepfepauyu ¥ MuHHCTEp-
cTBO (prHaHCOB Poccuiickoi Penepariiu.

TloctanoBneHNe 3aKaHYHBAJIOCh IIPHIIOKEHHEM, TJIE PACKDHIBAJIHCh
OCHOBHBIE (DYHKIMH U 3aJayd MHHHCTEPCTB U BENOMCTB, YUACTBYIOIHX
B niocrpoeHuu EI'CIOM (tabn. 4.1).

Tabruya 4.1

Pacopenenenue ¢pyukuuil B ETC3M Mmexny
LEeHTPaJbHBIMH OpraHamu ¢ejepanbHOA HCIOJHUTENLHON BIACTH

DenepanbHbIi Opral DyHKIHY
1 2
Munnpuponst Poccun KOOPAWHALMA AATEIIbHOCTH MUHHCTEPCTB ¥ BEAOMCTB, Npeji-
MpySATHIH 1 OpraHk3aluii B 001aCTH MOHUTOPHHIA OKPYXKIOLL-
el cpeipt

OpraHM3allis MOHHTOPHHIa HCTOYHHKOB aHTPOIIOr€HHOTO
BO3/ICHCTBHA Ha OKPYXXAIOLIYI0 NPHPOJIHYIO CPeJy ¥ 30H HX
NpAMOTO BO3ACHCTBUS

OpraHu3aliig MOHHTOPHHIA XHBOTHOIO H PaCTHTENBHOTO
MUpa, MOHHTOPHMHI Ha3eMHO#t (ayHbl M GrIOpE! (KpOME IeCoB)
06eCIIeyYCHHE CO3NaHuA Y (YHKIMOHMPOBAaHUS IKOIOTHYECKY
HH(OPMAIHOHHBIX CHCTEM BEAEHHE € 3aHTEPECOBAHHEIMH
MMHUCTEPCTBAMH M BEJIOMCTBAMH GaHKOB IRHHBIX 06
OKpYXarolei NpupoaHOH cpesic, MPHPOAHEIX PECYpCax M HX
UCTIONB30BAHKH
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IIpodonxcenue mabruyor 4.1

2

Pocruapomer

OpraHu3aLKi MOHHTOPHHTA COCTOSHMS aATMOC(hEpD], IOBEPX-
HOCTHBIX BOJI CYLIH, MOPCKO# CPEibl, [10YB, OKOJIO3EMHOTO KOC-
MHYECKOTO NPOCTPAHCTBA, KOMILIEKCHOTO (JOHOBOTO ¥ KOCMU-
YECKOTO MOHHTOPHHTA COCTOSHHA OKPYKatOUIEHR NPHPOIHON Cpelb]
KOOPAMHALWA Pa3BUTHA M (PYHKUIMOHHPOBAHHA BEIOMCTBEHHEIX
MOCHCTEM (OHOBOTO MOHWUTOPHHIA 3arpsASHEHHSA OKPYXatoLeH
MPHPOJHOH Cpefsl

BELEHKC FOCYApCTBEHHOTO (hOH/IA NaHHBIX O 3arPs3HEHHH
OKPYKaIOLICH NPUPOIHOH Cpejibl

Pockomsem

MOHHTOPHHT 3CMEIBL

Pockomuenpa

MOHHTOPHH HeZip (FeONOTHYECKOH CPE/IBD), BKITIOYAs MOHUTO-
PVIHT NOZ3EMHBIX BOJI M ONACHBIX 3K30TCHHEIX M SHIOTEHHBIX
TCOMOTIYECKHX IPOLICCCOB

PockoMpEI6010BCTBO

MOHMTOPHHI pb1, IPYTUX BOIHBIX XHBOTHBIX M PACTEHUH

Pocnecxo3

MOHHTOPHHT JIECOB

Pocxomeon

MOHHTOPMHT BOJIHOM Cpe/lbl BONOXO3SHCTBEHHBIX CHCTEM
¥ COOpYKeHHI1 B MeCTax Bofo3abopa M c6poca CTOYHEIX BOR

Pockaprorpadus

OCYILIECTRIEHHE TONOrpad0-TeOE3MIECKOro ¥ KapTorpaduyec-
koro obecnieucHus ETCOM, Brmoyas co3naHue HHQPOBBIX,
3NEKTPOMHBIX KapT U TeOMHPOPMALMOHHBIX CHCTEM

Tocroprexsansop Poccun

KOOpAMHALIMA Pa3BUTHA H QY HKIMOHHPOBAHHS TOJICHCTEM
MOHHMTOPHHIA FEOIOrHYECKOM CPEJIB], CBA3AHHBIX C HCMOMB30-
BaHHEM PECYPCOB Hellp Ha IPEANPHATHAX JOOLIBAFOLIHX OTpac-
Jeii NPOMBILIEHHOCTH

MOHHTOPHHT OBeCIeYeHHs MPOMBIITCHHOH 5e30MacHoCTH

(32 ucxsnoueHreM 06sekToB MiHoGopors Poccrd 1 Munatoma
Poccint)

Tockomcanarmasamsop Poccum

MOHMTOPHHT BO3NEHCTBHA (aKTOPOB Cpeibl OGHTaHHA
Ha COCTOSIHHKE 3I0POBbs HACETIEHHUA

Munobopons! Poccun

MOHUTOPHHT OKPY>KaIoLIel NPHPOIHOH CPEAIBl M KCTOYHUKOB
BO3JEHCTBIA HA HEe Ha BOEHHBIX OOBEKTAX

obecneuenne ETCOM cpeacTsami M cHCTEMaMH BOCHHOM
TEXHHKH ABOHMHOTO MPUMCHEHUS

T'ockomcesep Poccuu

YYaCTVE B pasBHTHH U ¢yHkunonuposanun EIT COM B paiionax
Apkmiku n Kpaiinero Cepepa

KoMuTeT 110 IpoBeACHIO NOABOIHBIX
paboT ocoboro HasHauEHYA NPH
Copere Mumctpos — [Tpasurensctse
Poccwmiickoit Peaeparpm

yuacTse B paspaboTke, passepTsiBaHHH K passutuy ETCOM

B YACTH MOHUTOPUHI'a NIOABOAHBIX HCTOYHHKOB BO3JCHCTRHA
[OBBILUEHHOH ONMACHOCTH B MOPSIX M BHYTPCHHKX 2KBaTOPHAX
Ha OKPYKaFOLLYIO Cpeay

Mpuncensxos Pocenn

obccneyenne co3iauus ¥ GyHKIMOHHPOBARHA OTPACTICBOH CHC-
TEMBI MOHHTOPMHI'A OKDYXaIoLicH IPHPOIHOH Cpefibi

Munarom Poccum,

Muucensxo3 Poccun,
MusnTtomsepro Poccus, Pockommat,
T'ockomoGopormpom Poccun,
PockomMxumted TEIpoM,
Pockommerannyprus

KOOPAMHALYS XEATCILHOCTH NOJIBEIOMCTREHHBIX PEATTPHATHI
¥ OpraHu3aLMii OTpacy (HE3aBHCHMO OT (JOpM cOBCTBEHHOCTH)
B 06118CTH MOHMTOPUHTa HCTOYHHKOB @HTPOIOrEHHOIO
BO3AEHCTBHA Ha OKPYKAIOLLYIO MPHPOJIHYIO CpeTy
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TocraHoenenve IIpasurenscta or 24.11.1993 r. B HacTosiiee Bpe-
M$ CYMTAeTCs YTPATHBILIMM CHMJy, HO IIPHHATOE B HEM paclipefieNieHHe
(YHKLME MHHHUCTEPCTB ¥ BEIOMCTB OTHOCHTEIIEHO SKOJIOTHUECKOro MO-
HUTOPHHTa B OCHOBHBIX YepTax coxpaHsercs. ITpH 3ToM, KOODAHHHPYIO-
1ve (PYHKIIMHY, BO3NOXEHHEIe HA MMHHMCTEPCTBO OXpaHbl OKPYKaoleH
Cpelbl ¥ NPHPONHBIX pecypcoB PP, TakkKe OCTAOTCS 3a 3TOM ToCyaap-
CTBEHHOH CTPYKTYpOH.

§ 2. llenu, 3apaum, ctpykrypa ETC3M

Peanumsaips mocraHoBneHus IlpaBuresscrsa 1o cosgaHuio ETCOM
b2 rpexpaitena 31 mapra 2003 r. Tem He MeHee, ONpeieIeHHbIH HHTe-
PEC MPEICTABJISTIOT OCHOBHBIE OpraHH3aloHHbe (popmel ETCOM, Tak Kak
YaCTh U3 HUX OBLIa TIPETBOPEHA B XKM3HB, @ YaCTh MOXKeT CIIYKUTh HEKOH
MOZIENBIO LTSt Oy IyLIX Npeobpa3oBaHui B cpepe MOHUTOPHHTA.

JIoCTATOYHO TIONHO OpraHu3alMio M ¢yHKUHOoHHpoBaHHe EI'COIM
MOXKHO OINpEENUTE HA OCHOBE aHaNM3a pa3pabOTaHHBIX COMJIACHO MO-
cratoBnennto [IpasurenbctBa PP or 24.11.1993 mpoekToB NOKYMEH-
10B: «KoHuempus ETCM», «ITonoxerue 0 ETCM», @enepanbHas Lene-
Basi iporpamma «Cozpmanme u passutne ETCM». CornacHo aTuM HOKY-
MeHTaM OCHOBHBIMU LiensiMu ETCIOM sasjisrorcst:

— nH(pOpMaIHOHHOe 00ecTieyeHyie YIIPaBIeHHs COCTOSIHHEM OKDY-
)arowed npuponHoi cperrl (OIIC) u 3Konornyeckor 6e30I1aCHOCTBIO
Ha Tepputopuu Poccuy, a Takxke obecrieyeHHe HacesleHHs M 3aUHTepe-
COBaHHBIX OpPraHU3alHH TeKYIeH ¥ 9KCTPeHHOH MH(popMaLyel 06 H3-
menenusix B OITC ¢ MporHo3aMu ee COCTOSIHMS,

— oneHka coctosius OIIC, BRIsIBIEHHe OMHAMHWKH COCTOSIHHS
H coctaBJieHHe nporHo3os coctosiusg OINC.

Ipornosuposanue coctosiHust OIIC BBITOMHSETCS C TOYKH 3PEHHS:

— BO3/IEACTBUS Ha 3[I0POBbE JIOLEH;

— BO3JIEHCTBUS Ha TIPHPOLHBIE OOBEKTE U 3KOCHCTEMEL,

— BO3MOXXHOCTH HCHOJIb30BaHHsl IIPHPOIHEIX PECYDCOB.

Jlnst pocTHXXEeHHs ToctaByeHHbx lieset ETCOM peluzet crenyo-
Hpe 3afauu:

— pa3paboTKa TOCYHapCTBEHHBIX M TePPUTOPHUANBHBIX ITPOTPaMMm
JKOJIOTHYECKOTO MOHUTOPUHTI;

— paspaboTka pabodrx IPOrpamm SKOJNOTHYECKOIO MOHHTOPHHIA;

— OpraHu3aLys U NpoBefeHne HaOMoNeHHH 1 USMEPEHHH T10Ka3a-
TeJiel 0ObEKTOB SKOJIOTHYeCKOT0 MOHHTOPHHIE;
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— OpraH{3allksl XPaHeHHs JaHHBIX HAOMONEeHMH, BeIEHHE CIIELH-
aJIbHHX 6aHKOB AdHHBIX;

— rapMoHH3auys CaHKOB M 6a3 3KOJIOTMYeCKOH HH(OPMAlMH
C MEXIYHAPOIHBIMY 3KOJIOro-MH(POPMALHOHHBIME CHCTEMAMH,

— obecrieyeHre JOCTYTHOCTH KOJOTHYeCKOH MH(OPMALMH LIHPO-
KOMY KpYTy MoTpeCHTeNel, BKJIIOYas HaceeHHe, OOLIECTBEHHbE JBH-
JKeHHsl U OpraHK3aly;

— HHGMOpMALMOHHOe 0becriedeHHe OpPraHoB YIIPaBJIeHHST COCTOSTHH-
em OTIC, IpHpOOHEIX PECYPCOB M 3KOIOTMUYECKOH Ge30MacHOCTEIO;

— pa3paboTKa H peanu3aliysi eHHON Hay4HO-TEXHHYECKOH IIOJIH-
THKH B 00JJaCTH SKOMOTHYECKOr0 MOHHTODHEHTA.

EI'C2M (opmupyeTcst Ha IBYX OpPraHM3allMOHHBIX YPOBHSIX: (efie-
panpHOM H CcyOmekroB Poccuiickoil @ernepaliuu (TeppPUTOPHANIEHOM)
C BO3MOXKHOCTBIO HEPAPXUYECKOTO TIOCTPOEHHSI BTOPOTO YPOBHS B 3aBH-
CHMOCTH OT MECTHBIX YCJIOBHH W TpeGOBaHHH.

®epepanpbiit ypoeeHb ETCM oCylnecTBaseT HHQOPMALHOHHOE
obecrieueHye, Heobxomumoe st yrpaeiaeHus cocrosiHem OINC, 3ko-
JIOTHYECKOM 6e30MaCHOCTBIO, BHITIOTHEHHS, MEXXTYHAPOIHEIX 0083aTeIbCTB
opraHoB Biactu Poccuiickoil Qefiepaliuy; TePPUTOPUATLHBIA YPOBEHD
— OpraHoB BJACTH aIMUHUCTPATHBHO-TEPPHTOPHAIBHEIX 00pa30BaHHi
Poccutickoit Penepaliuu.

EI'COM BkiroyaeT B ce0st TeMaTHUeCKye H TePpPUTOpHabHBIe 110/ -
CHCTEMBI 3KOJIOTHYECKOTO MOHHMTOPHHTIa.

TemarHyeckie MOLCHCTEMBI OCYILECTBIISIIOT HAOMIOIEHHE H KOHT-
POJIb COCTOSTHHS OTAENBHEIX OOBEKTOB SKOJIOTMYECKOTO MOHUTOPHHTA.

Teppuropuanshsie noacucreMel ETCOM co3aarorcst B COOTBETCTBHH
C aJIMMHUCTpaTHBHBIM JieleHHeM Poccuiickodl Penepanyy.

®depepanbHEit ypoBehb ETC3M BroyaeT B celst:

— CHELM a3 POBAHHbIE (penepaanbIe TEMATHYECKHE TIOACHCTEMEL,

— LIEHTpaJibHble aHANMTHYECKHE Tab0PaTOPHH;

— (emepanbHbi HHPOPMAILMOEHO-aHaHTHIeCKuH 1ieHTp ETCOM
(OUAILL ETCOM);

— denepasbHEe UHOOPMALMOHHO-aHAIHTHYECKYE IIEHTPH TeMa-
THyeckux norcucrem (PHAILL TIT);

— cucTeMbl obecrieyexus Kauectsa pauHbx (COK);

— oprars ympasiaenus ETCOM.

DKONOTHYECKHE MOHUTOPHHT Ha ¢eziepaysHom ypoHe ETCIOM ocy-
LIECTBJISIETCS CIIEHAMH3UPOBAHHEIMU (hefiepafbHBIMH TeMATHYECKHMH
noncucteMamMi. K HUM OTHOCSITCS:
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— TOACHCTEMa MOHHTOPHHTA TPAHCTPAHWYHOrO IepeHoca 3arpss-
HSIOILMX BELIECTB;

— YIOICKCTEMa MOHHTOPHHIA O30HOBOIG CJIOSI 3eMIIH,

— MOZCHCTEMA KOMILJIEKCHOTO (POHOBOIO MOHHTOPHHIE,

— MNOACHCTEMAa MOHHTOPHHIA aTMOCGHEPHBIX HATPY30K 3arpsi3HSAIO-
KX BO3LYX BELLECTB;

— MOJICHCTEMa MOHHTOPHHIA JIecoB Poccun.

ITH MOICHCTEMBI CO3MAIOTCS ¥ IKCIUIYATUPYIOTCS OpraHHu3aldsiMA
(hemepabHOTO TIOMYHHEHHS.

TepputopuasneHe yposeEb ETCIOM opraHu3yercst B COOTBETCTBHH
C aJMVHHCTPATHBHO-TEPPUTOPHANEHBIM JlenieHHeM Poccuiickoit Defe-
paup. Ha 3ToM ypoBHE BHIIIOJIHSIETCS] OCHOBHOH 0OBEM MPAKTHYECKHX
pabort, poBouMbIX B pamkax ETC3M.

B cocTaB TeppUTOpHAIBLHOH TIONCHCTEMBI BXOIAT:

— CHCTEeMa MOHHTOPHMHIA aHTPOIIOTEHHBIX MCTOYHUKOB BO3JIEVCTBHA,

— MOHMTOPHHT 3arpsisHeHHs aTMOCEPHOTO BO3/yXa H aTMoCcgep-
HBIX OCAJKOB, TIOBEPXHOCTHBIX BOZ IPHPOLNHBIX BOIOTOKOB H BOIOEMOB,
FEO0JIOTHYECKOH Cpefibl, TIOYBEHHOTO CJIOS;

— MOHMTOPHHT 3¢MHOH TIOBEPXHOCTH, XO3MCTBEHHOIO OCBOEHHUST
yp6aHn3aluy TepPUTOPHY;

— MOHUTOPHHT Pa3BUTHsl PACTUTEJBHBIX SKOCHCTEM H GHOTOIIOB,

— aHaJMTHYECKHE OHO-(H3UKO-XUMUYECKHe J1abopaTopuy;

— PHAIL u PHUAII TIT;

— OpTraHBl yTIpaBJeHHs TePPUTOPHAIBHOM MOICHCTEMOM.

CHCTeMa MOHMTOPHHTA AHTPOTIOTEHHBIX MCTOYHMKOB BO3JIEHCTBHS
npefHa3HayeHa JJist TIOMy4eH s KONHYeCTBEHHBIX IAHHBIX O TOKa3aTe-
JIsIX, Xapakrepusyroupx nocrynneHre B OIIC Beluects ¥ NOTOKOB pas-
JIMYHBIX BUOB 3Hepruu. CHCTeMa MOHHTODHMHIA aHTPOIOTEHHBbIX HC-
TOYHHMKOB BO3JIEHCTBHS BKJIIOYAET B CBOM COCTaB!

a) cpeficTBa HabMIOKEHUs M KOHTPOJIS| AHTPOIOreHHBIX HCTOYHHUKOB
BO3JIEUCTBHS, TIOPA3eISIIOLIHECST: -

— Ha NpHHAJJIEXAlHe U IKCILUTyaTHpyeMbie TIPHPOJOTIONb30BaTe-
JISIMM CpeJICTBa HAOMIONEeHUs! ¥ KOHTPOJIS 3@ OPraHM30BaHHBIMU MCTOY-
HHKaMH BO3[EHCTBHS Ha aTMOC(epy, OBEPXHOCTHRIE BOMBI, T€OJIOrH-
YECKYIO Cpejly, TOYBH U 33 MOTEHIMANTbHO ONMACHHIMH OOBEKTAMH;

— npuHajexare MuHnprponsl Poccuu 1 IPYTHM KOHTPOJIUDY-
IOIIMM BELOMCTBAM CPEJICTBA BHIBJIEHVS M HAOJIIONEHHsT COCTOSTHUS He-
OpraHM30BaHHBIX HCTOYHHKOB BO3/ielicTBUs Ha 06bekTsl OITC;
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6) uenTpbl c60pa ¥ 06pa0OTKH JaHHBIX HaOIIOIEHHH 33 COCTOSTHUEM
AHTPONOreHHHX HCTOUHHKOB BO3JIEHUCTBHSL.

OTBeTCTBEHHOCTD 32 HaJH4Me W IKCILIYaTalldio CPeCTB HabJoze-
HMSl H KOHTPOJIS COCTOSIHHSL aHTPONOT€HHBIX HCTOYHWKOB BO3JIaTaeTCst
Ha TPUPOAOIOJIb30BaTesiel. KOHTpOIb 32 IPaBUJILHOCTHIO JKCIITyaTa-
1IMH CPEACTB HAGMIONeH s IPHPOAONIOJIB30BATEIEM BO3JIaraeTcst Ha Tep-
pUTOpHaNbHbie OpraHsl MuHnpupons! Poccun.

YripasieHre CHCTEMO X OPraHH3alMIo ee (PyHKIMOHUPOBAHHs I0JI-
3Ha 6pita ocymectensts Jupekips ETCOM. B obsisanHoctr JIupek-
LIMH BXOJIUT:

— KOOPIMHALWSI IESITeTBHOCTH OPraHoB YIIpaB/IeHHs: MOACHCTeMA-
mu ETCOM;

— YCTaHOBJIEHHE H KOHTPOJIb BHIIONHEHHS eMHBIX NPaBHy oGMe-
Ha M npeicrasieHus uHpopmaruu B ETCIM;

— MPHHSATHE PeLeHHs O BKIoueHHH B coctaB ETCIM HOBBIX NIOZ-
CHCTEM, COIJIZCOBaHMe ZIOKYMEHTOB, PETJIAMEHTHPYIOLHX HX (yHKIHO-
HUpoBaHHe B pamkax ETCIOM,;

— pa3paboTka H KOHTPOJb BBIIONHEHHs [0oCyapCTBEHHOH Ipo-
I'DAMMBbI 3KOJIOTHYECKOTO MOHHTODHHTA Ha TeppuTopuy Poccuiickoi Pe-
JlepalyK;

— CO37laHME M PasBUTHE TIPaBOBOH W HOPMATUBHOK 06a3bl PyHKIIM-
onupoBanusa ETCOM;

— KOOp[IMHALYS IEATEIBHOCTH MHHHCTEPCTB K BEIOMCTB IIDH pea-
JIM3aL{H HAYYHO-TEXHHYECKOH TIOJMTHKM B OONACTH 3KOJIOTHYECKOrO
MOHHTODHHT&;

— KOOD[IMHALMS CO3[aHHUsl €IMHON METOIHYEeCKOH 6a3kl HaOJIoe-
HMSl ¥ KOHTPOJIS, BHEIPEHHS YHH(HLMPOBAHHBIX CPEJICTB H3MEPEHHS;

— opraHx3atiys paboT 10 COBepILeHCTBOBAHKUID METPOJIOTHYECKOTO
o6ecneueHHs IKOIOTHIECKOTO MOHHTOPHHTE;

— opranu3aiusi paboT IO COBEPIIEHCTBOBAHHIO BCEX BUIOB 00ec-
neueHys GyHKUpoHHpoBaHHs ETCOM.

Vrpassenre TeppuTopHabEeMHK moncuctemamy ETCIOM ocyliecTs-
Jst0T JIMpeKIMK TepPUTOPHAIBHBIX NoficHcTeM. OHM OCYIIECTBIISIOT:

— KOOP[MHALMIO YYaCTBYIOLUMX B HAaOJIOAEHHSX OpTaHH3allkH 32
cocrosirem OTTC, pUPORHEIX PECYPCOB M HCTOYHUKOB aHTPOTIOTEHHO-
ro Boapeiicteus Ha OI1C;

— ofecleyeHHe Ha TePPHTOPHAJBHOM YPOBHE TpaBUN OOMeHa
U TIpeficTaBJieHHs] HHPOPMALUH, COOTBETCTBYIOLLMX TPHHSTEIM €IMHBIM
npaBusam ETCOM;
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— TUIaHHPOBaHUe Pa3BUTHS TEPPHUTOPHATIbHOM HofcucteMbl ETCIOM;

— pa3paboTKy TeppUTOPHANIBEHOM IPOrPaMMbl SKONOTHYECKOTO MO-
HUTOPHHIZ,;

— TOfiilepXanye (PYHKLMOHHPOBAHHS U Pa3sBUTHA TEPPHTOPHATID-
HBIX CHCTEM 9KOJIOTHYeCKOTO MOHMTOPHHIE,

— arTecTalMi0 ¥ CEePTU(RUKALMIO HMCIOJIb3YEMBIX H3MEPHTENIbHBIX
CPEZICTB U CHCTEM.

Peanuzaiyst noctanossienus 11papuresnsctsa o coznanuy ETCM 6pLia
3aTpy[HeHa U 11J1a Me[JIeHHO U IPOTHBOPEYHBO. JT0 OBLIO CBSA3AHO KaK
¢ GUHAHCOBRIMU NPOBJIEMaMH, TaK M NIePMaHEHTHBIMH [TPOLIECCAMU pe-
OpraHM3aly TIPHPOJIOOXPAHHBIX CIYXO.

Tem He MeHee, 3a Toipl, POLIE/IIHE TIOCHE BbIXOAA TIOCTAHOBJIEHUS
[TpaButenbcTBa oT 24.11.1993, 6pLn peaii30BaH psif, NOJNOXKEHHUH, TIpe-
nycMoTpeHHBIX KoHUermweH EI'COM, B OCHOBHOM, 32 CYeT CpPENCTB
cy6pextoB PP. Hanprmep, co3faHel perHOHaIbHbIE HH(OPMALHOHHO-
Hamutryeckue ueHTpe! (PUALL), Besuch paGoThI [0 OCHAIEHHIO CTYK0
MOHHTOpHHTa COBpeMeHHBIMH HH(popMaLoHHEIMH THIC-TexHONMOrHAMY,
[0 BHEJPEHHIO METONOB IHCTAaHLMOHHOTO 30HAHPOBAHHS, 10 OCHAlLe-
HHIO HabJIOpaTeIbHOU CeTH HOBEIMH IPUOOpaMHU M .

ocranoBneruem [Npasurenscra PP or 31.03.2003 nocranossne-
HHe «O CO3naHKK eIMHOH IoCyZlapCTBEHHOH CHCTEMBl 3KOJOIHYeCKOro
MOHUTOPHHTa» OBLIO IPH3HAHO YTPATHBLINM CHILY.

§ 3. OpranuMzauus U OCYLIECTBIEHHE TOCYAPCTEEHHOTO
3KOJOrUYECKOro MOHUTOPUHIA
(moctanoBneHne Ilpasutensctea ot 31.03.2003)

Tocranosnennem IlpasurensctBa PO Nel77 or 31.03.2003 6vLio
npusaTo «ITooxeHue 06 OpraHu3aimy ¥ OCYILECTBIIEHHH IOCY1apCTBEH-
HOTO MOHHTOPHHIA OKPYXalollel cpensl (roCyfapCTBeHHOTO 3KOJIOTH-
YeCKOT0 MOHUTOpPHHTA)». JIaHHOe TONIOXEHHE CHENYeT PacCMaTpHBAThH
B KayecTBe OYEepeIHOro 3Talla COBEPLIEHCTBOBAHMS CHCTEMBI 3KOJIOTH-
YeCKOro MOHHWTOpHHTa PoccHu.

B nmokyMeHTe HaHO orpejiesieHHe roCYAapPCTBEHHOIO IKOJIOTHYECKO-
IO MOHHTOPHHIa KaK KOMIUIEKCHOM CHCTeMBbl HaOJIIOfEHHH 32 COCTOS-
HHEM OKPYXKaIOLLEeH CPefibl, OLEHKH H ITPOrHO3a U3MEHEHHH COCTOSTHHS
OKPY?KaIOLIEH Cpefbl 0] BO3AEHCTBHEM IIPUPOLHBIX H aHTPOIIOreHHHX
(hakTopoB.
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DKOJNOTHYECKHH MOHMTOPHHT BKJOYaeT B e0f MOHHTOPHHTI aTMOC-
(PepHOTO BOLYX4, 32MEJIB, JIECOB, BOMHBIX OGBEKTOB, OOBEKTOB KHBOTHO-
TO MMpa, YHUKAJBHOH JKOJIOrMYecKod cucremsl o3epa baiikal, KOHTH-
HeHTaIbHOrO Liesstha Poccuickod Penepaiuy, COCTOSIHYS HEAP, HCKIIO-
YMTENIBHOR 3KOHOMHYECKOH 30HB Poccuiickort Pefepatipd, BHYTPEHHHX
MOPCKHX BOJI ¥ TEPPHTOPHAIBHOrO Mopst Poccuiickolt deyiepalitu.

TTpu 3TOM, OPraHM3alHIO M OCYILIECTBJIEHHE SKONOTHYECKOr0 MOHH-
TOpMHTa OBeCTIEYHBAIOT CIIELMATBHO YTIOJHOMOYEHHBIE (efiepabHbe
OpraHbl MCTIONHHUTENbHOM BIACTH — MUHHUCTEPCTBO NPUPOAHBIX PECYD-
coB Poccuiickoi ®enepaimn, Pefepanbtas cy»x06a 1o rMIpoOMETeopo-
JIOTHH ¥ MOHHTODHHTY OKpY»kawowei cpepl, PenepanbHas Clyxoba e-
MeJTbHOTO Kagacrpa Poccrd, MUHHCTEPCTBO CeNbCKOro Xossiictea Poc-
crickoit Peneparty, TocynapcrseHHbi Komurer Poccuiickoir Peepatyiv
1O PHIGOJIOBCTBY M APYTHE OPTaHbl HCTIONHUTELHON BIACTH.

3a MUHHKCTEPCTBOM IIPHPOAHBIX PECYPCOB OCTaNach KOOPIUHHPYIO-
1@t PoJib 110 OPTaHU3ALHH U OCYIIECTBJIEHHIO SKOJIOTHYECKOro MOHHTO-
purra. OHO COrJIacOBBIBAET METOIMIECKHE ¥ HOPMATHBHO-TEXHUYECKHE
JOKYMEHTHI (De/IepaIbHBIX OPraHOB HCIIOJHHTEJIBHON BIACTH 110 BOTIPO-
CaM OpTaHM3aITHH U OCYLIECTBIIEHHS KOJIOTHYECKOTO MOHMTOPHETA. Kpo-
Me TOro, OBGecreyrBaeT COBMECTHMMOCTbE HH(OPMAIHOHHBIX CHCTEM
¥ 6a3 JaHHBIX O COCTOSIHHH OKDYXAaroIleH Cpefibl, 8 TaKXe CO3JaeT
yC/I0BHS 17151 (POPMHPOBAHES! ¥ 3aLHTH TOCYAAPCTBEHHBIX MH(OPMALH-
OHHEIX PECYPCOB B 9TOH cdepe.

DKOJIOTHYECKHH MOHUTOPHHL OCYILLIECTBISETCS B LIeJIsIX:

— HaG/MIONeHNS 33 COCTOSHMEM OKDY2Kalollle# Cpefipl, B TOM HHCJIe
33 COCTOSIHHEM OKDYKAIOIIEH Cpefibl B paOHaX PaCToNIoXKeHHs HCT0Y-
HHKOB AHTPOTIOTEHHOTO BO3EHCTBHS M BO3[IEUCTBUEM STHX HCTOYHHKOB
Ha OKPYKaIOLLYIO CPENY;

— OLEHKH ¥ IPOTHO3a U3MEHEHHH COCTOSHHSA OKDYKaIOLel CpeJiEl
107, BO3ZEHCTBHEM TIPHPOHBIX W aHTPONOreHHBIX (PaKTOPOB;

— ofecriedeHrs TIOTPeGHOCTEH TOCYAapCTBa, FOPUIMYECKHX H (H-
3MYECKHX JHI] B JOCTOBEPHOH HHGOPMAIIMH O COCTOSIHHM OKPYKaroLeH
Cpelbl M ee M3MeHEHUAX, HeOOXONHMOMH /ISt TIPENOTBpaLIeH s 1 (1)
YMeHBIIeHHs HeGaronpUsATHEIX NOCJEACTBUH TaKHX H3MEHEHHIL

HHdopmalys, NOSydeHHas TP OCYILIECTBJIEHHH 3KOJOrMIeCKOro
MOHMTOPHIHI, UCTIONb3YETCS:

— npH pa3paboTKe MPOrHO30B COLMAThHO-9KOHOMHYIECKOTO Pa3BH-
st Poccuiickoil Pepiepaimy, CyGbekToB Poccuiickoi deepatiu, My-
HULMITATbHBIX 0GPA30BAHHUE ¥ TIPUHSITHE COOTBETCTBYIOLIMX DeLIeHHIT,;
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— pa3paboTke (hefiepasbHBIX NPOrpamMm B OGJIACTH 3KOJOTHYECKOro
passutys Poccriickol Peziepalwy, 11eJIeBBIX IIPOrpamMm B 00JIaCTH OXPaHBL
OKpYXaloLler cpeipl cyObekToB Poccriickolt denepaliiy, HHBECTHIHOH-
HBIX TIPOTPaMM, @ TaKXKe MEPOIPHSTHIA 10 OXpaHe OKDPYKAIOMIEH Cpe/bl;

— OCYILECTBJIEHHH KOHTPOJIS B 00IACTH OXPaHbl OKPY2KAIOILEH CpeIbl
(9KOJIOrMYeCKOro KOHTPOJIS) M IIPOBEJIEHHH 3KOJIOTHUYECKOM 3KCIIEPTH3E

— TIPOTHO3HPOBAHHH Ype3BhIYANHBIX CUTYaUHH U POBEIEHHH Me-
POIIPUATHE 110 UX TIPeNYTIPeXKAEHHUIO;

— IOATOTOBKE JJaHHBIX JJIS1 €2XEeTOIHOr0 TOCY/IapCTBEHHOTO JI0KJia-
Za O COCTOSHHM M 00 OXpaHe OKPYKaloIleH Cpembl.

MunmcTepcTBO NPHPOIHEIX pecypcos Poccrtickoit Penepaiy U apy-
rve (efiepabHble OpraHbl UCTIOJHUTENBHON BJIACTH NPH OCYILIECTBJIE-
HWY B TIpefieNax CBOEH KOMIIETEHLMH 3KOJOTHYEeCKOr0 MOHHUTOPHHIA
B3aHMOZIEHCTBYIOT:

— ¢ Munrcrepctsom Poccuiickoit Pefepaliiyl 0o feiam rpaxian-
CKOH OO0POHBI, YpEe3BbIUaHbIM CUTYaLHSIM U IMKBUIALIMH [TOCIIEICTBHI
CTUXHMHBIX OGe[CTBUY — B PaMKaX eHHOM IOCYLapPCTBEHHOH CHCTEMEI
TIPeAYTIPEXXAEHHS U JIMKBHAALMHY YPe3BbiYaiHbIX CUTYaLHUE;

— ¢ MyuHnCcTepcTBOM 31paBooxpaHeHnd Poccriickoil Peneparyy —
B paMKax BeJeHUs COLMANBHO-TeHETHYEeCKOTO MOHHUTOPUHTE;

— ¢ Poccrfickum aBHaIMOHHO-KOCMHYECKHMM areHCTBOM — TIpH TIpe-
JIOCTaBJIEHHH Y KICTIO/Ib30BAHHH METOMIOB Y CPEJCTB AMCTAHIMOHHOTO 30H/IH-
poBaHMs 3eMJIH B HHTepecax obectieyeHu s 9KOJOTHYECKOr0 MOHHTOPHHTA.

B pamkax peanusauuy nocraHosneHus Ne 177 cosnana depepalib-
Hasl ceThb JIabOpaTOpHIl aHA/IM3a W MOHHUTOPHHIA OKDYXAIOIeH Cpefibl
(PCITAM) MunMCTEPCTBA TPUPOTHEIX PECYPCOB Ha 6a3e ObBiHX «CIie-
LMaIM3MPOBAHHEIX UHCIIEKLMH aHAJMTHYECKOIO KOHTPONS». B CTpykK-
Type LieHtpasbHoro arnmapara MIIP o6pasoBano YTpaeneHwe opraHu-
3alMM TOCYJApCTBEHHOIO SKOJIOTHYECKOTO MOHHMTOPHHTE, Ha KOTOpOe
BO3JIOKEHBI CJIEAYIOLHE (DYHKIMH:

— opraHusauys pabor B 06JaCTH roCyZlapCTBEHHOTO 3KOJIOTHYEC-
KOTO MOHMTOPHHT2;

— OpraHr3aius ¥ KoopruHauus pestensHoctd PCIIAM;

— HOpMaTHBHO-MeTOIMYeCKoe obecrieueHre 3KOJNOTHYeCKOro Mo-
HHTOPHHTa;

— yueT OOBEKTOB UCTOYHMKOB HETaTHBHOTO BO3[EHCTBHS M TPAHC-
TPaHUYHOTO 3arpsisHEHUS] OKPY2KaloLeH CPefpl.
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PA3JEJI 111

METO/bBI HABJTIOJEHHH, OLEHOK H ITPOTHO30B
COCTOSIHHS OKPYXXAIOI[EH ITPHPOJHOH CPEJIbI

I'nasa 5
METO/[bI HABJIIO,[IEHI/II'/'I

§ 1. CraHuuu, 0OCTH ¥ MYHKTBI Habonenuit

JIns momyueHust O6GbEKTHBHOH MH(OPMAIMK O COCTOSIHHH OKpYXKa-
IoLeH cpefibl (2aTMOC(hepHOro BO3NyXa, BOZ, TIOUBEI, OHOTHI) HEOOXOIMMO
pacrioyiaratb HageXXHHMH MeTonamu HabmoneHui. OCHOBHEE MaTepH-
aJIBl O COCTOSTHHH Cpeflbl TIONYYAloTCst Ha CETH CTaHUMH U TOCTOB (ITyH-
KTOB HabJTIOIeHHUI ).

Tlon myrkTOM HaOMIONEHHH TOHMMAETCS MECTO, B KOTOPOM TIPOH3BO-
JTCA KOMILIEKC paboT [JIsi TONTydeHUst JaHHBIX O TOM HJIM MHOM 3Jle-
MeHTe OKpyXatole# cpefbl. IIpy 3T0M JOIDKHBI COOMONATHCS CIENYI0-
II¥ie TTPHHIMIEL KOMILIEKCHOCTb W CHCTEMAaTHYHOCTh HaGIIONeHyH, Co-
[JIACOBAHHOCTb CPOKOB HX NPOBEZIEHHS ¢ OCHOBHBIMH (hasami IpoLecca,
OripefieJieHye TI0Ka3aTesIell ¥ CBOHCTB M3MEPSIeMOT0 3JIEMEHTA €1MHBIMH
LTS BCEH CETH 1 00eCTIEYHBAIOLMMH HEOOXOMUMYIO TOYHOCTh METONAMH.
Ha kaxmom nocty mMoxetr ObiTh ONMH HJIM HECKOJIBKO ILIOILEIOK, CTBO-
POB, CKB2XXHH H T. JI., [Ie U3MEePSIOTC HEOOXOAUMBIE MHTPEAMEHTEL ITyH-
KThl HabJIofieHH# MOTYT OBITh CTAlMOHAPHBIMH, MaPLIPYTHBIMH, I€pe-
JBHXKHBIMH, IIOCTOSTHHBIMH, BpEMEHHEIMH, pertepHeMU. [1pu 9TOM, BEIGOD
MeCTa YCTaHOBKH ITyHKTa HJIH €r0 MapIUPYT OIPEMEJAIOTCs TOCe IIpo-
BEIIEHHS TIpeIBapUTENIbHBIX PEKOTHOCLIMPOBOYHELX 06CIEIOBAHHH M (HJIH)
HaOJIONeHHH B 3aBHCHMOCTH OT LIENIOFO psifia YCJIOBHMEL M TpeOOBaHHH.
Hanpumep, nmyHKTH HaOMOKEHUH 32 3arpsisHEHHEM BOAB! YCTaHABJIMBa-
I0TCSI Ha BOfOeMax B OOJBILMX rOpoJax, B MecTax HepecTa U 3HMOBKH
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LIEHHBIX TTOPOJL, PHIO, B MecTax cOpoca CTOYHBIX BOA M T. [ ITyHKTHI Ha-
GIIomeHyi 3a 3arps3HeHHeM aTMocepbl — B TOPOAAX M MPOMBIIUIEH-
HBIX 30HaX, BOJIM3H KPYTIHBIX MPEJINPUSITHI, aBTOMATHCTPAJIEH U JID.

Kaxibiii IyHKT HabJIoleHHil HMeeT CBOIO IIporpammy pabor. Jta
NpOrpamma, Kax MpaBHIIo, ONPE/IesieTCs] KATErOPUMHOCTBIO 9TOr0 MyH-
kra. ITyHKTel 1 KaTeropuu BCerzia MMeloT HamOosiee OOIUMPHYIO IIPO-
rpammy Ha6riofeHui, Gosee HU3KHe KaTeropuu — MeHee OOLIMPHYIO.
TIporpamMmpl paGoT IHKTOB onpefesarorcs Bepyamu HAM. Tak, Ha-
npuMep, HaOJIIONEeHHs! 38 3arpsi3HEHHEM TMOBEPXHOCTHHIX BOZ CYIIH IO
(U3MUECKMM ¥ XUMHYECKHM ITOKasatesisim Kypupyer I'Mppoxumyyec-
KM MHCTHTYT, I10 THAPOGHOMOrHYeCKHM — HIHCTHTYT I06aJbHOTO KJTH-
MaTa ¥ 3KOJIOTHH H T. [

MecTo MyHKTOB HaOJIIO[eHHM COTNIACYETCSl C STHMU BEAYLIMMH HH-
CTUTYTAMH ¥ MECTHBIMM OpraHaMu BjacTd. IlepeHoC CTalHOHapHBIX
ITYHKTOB WM H3MEHeHHe NyTH CJEe[OBaHHMs MapIIPYTHBIX TOCTOB CO-
IJIaCyIOTCS C BBHILIEYKA3aHHBIMH OpraHM3allsMH. IlepeHoc roctop —
SIBIEHHE YPe3BBIYAHHOE H M0ITOMY TIPOHCXOIHUT PENKO.

TTocTEl U TIyHKTH HAaOMIOAEHHH MOIyT OpraHM3allHOHHO BXOLHMTb B
CTaHIMH. BO3MOXHO COBMEIIEHHE CTaHLMK M nocTa. CyLIECTBYIOT Me-
TEOPOJIOTHYECKHUE, THAPONIOrHYeCKHe, THAPOreoJIOTHYECKYE, arpoMeTeo-
POJIOTHYECKHE, AKTHHOMETpHIeCKHe, GOJIOTHBIE, BOIHOOAIaHCOBBIE, Mar-
HHTOMETPHYECKHME, [PABHOMETHPYECKHE, TaBHHHEIR, CEHCMHHECKHE, (o-
HoBuIe (r106anmbHble) cTaHMK. C 3TUMH CTAHIMSIMU U TI0CTAMH COBME-
UleHb Cnyx0a HaOJMIONEHWH 32 3arpsisHEHHEM OKDPYXKAIOLIEH CpelEL,
030HOMETPHUECKAsi CETh, CETb 33 HAOMIONEHHEM 33 TPAHCTPAaHHYHBIM
IEPEHOCOM 3arpSI3HSIOLIMX BEIECTB, CeTh OIpe/IeNIeHHst KOHIIEHTPaluH
CO,ur. I

Ha cTaHIMsX, KaK NPaBHIIO, IPOM3BOLUTCS IepBHYHas o6paboTka
MaTepHaoB HabIONeHKH, KOTOPEIE 3aTeM HAMpPaBJISIIOTCS B PETHOHAb-
HEIH 11eHTp 00pabOoTKY JAHHBIX.

CTaHLIMK ¥ TIOCTH UMEIOT TIPUOOPE ¥ 060pYLOBaHye, 1ITaT COTPYA-
HUKOB, CPEJICTBA CBSI3H, TPAHCIIOPT U T. [I.

OmnpenieieHHe COCTOSIHUS CPefiEl, KpOMe CTaHIME H MOCTOB, TIPOBO-
IIUTCS] TAKXKE Ha STANIOHHBIX Y4aCTKAX WUIH OJIMIOHAX. DTH TePPUTOPHH
CIyXaT OGBEKTOM KOMILIEKCHBIX OGCIIeIOBAHHH M HabopeHnH TIpH
MOHHTOPHHIE 3eMeJib, TeOJIOrHYeCcKol cpefibl. Kak mpasuno, Habmoze-
HUSI Ha 9THX Y4aCTKaX TIPOU3BOAST Yepe3 OIpeflesIeHHEIE OCTATOYHO
JJIMTENBHBIE TIPOMEXKYTKH BPEMEHH.
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B HEKOTOPBIX CJTy4asix BHITONHSIOTCS SKCIIEULIMOHHbIE 00C/IeI0Ba-
Hus. Takue paboTel MOTYT HOCHTB NIPeJIBAPHTEJIbHEIH XapaKTep IPH I0oC-
JIEMYIOLIEM OTKPBITHH H2a 3TOHM TEPPUTOPHH CTAHLMH M TIOCTOB MJIH Ca-
MOCTOSITEJIEHBIN. DKCITEIHIMH OPFaHU3YIOTCS B PAHOHBl YPe3BBIYANHBIX
CHTYallyil, CBA3aHHBIX C 3arpsi3HEHHEM, MJIM, HaoOOpOT, 3aHMMAIOTCs]
c6OpOM JaHHBIX B 3KOJOTMYECKU YHCTHIX padOHaX H T. JI.

§ 2. ABTOMaTH3ALMS HabmoeHH#

Habmionenps 32 COCTOSIHHEM OKDY2KaIOHIeH CPefbl OCYIUECTBIISIOT-
Csl C TIOMOIIBIO PA3JIMYHBIX TIPHOOPOB M CIIELMAJIBHOTO 000PYAOBAHHS.
HaGop npubopHOro napka ajist CToJib IHPOKOro CIieKTpa HabMofeHu
Ype3BLIYaHHO BENMK W pa3HooOpaseH. IlepeunciuTh BCe [OCTATOYHO
CIOXKHO. BaxkHO OTMETHTB, YTO BO BCEX HAINpaBJIeHHUSIX IIPOCJIEIKUBAET-
€1 TEHAEHIMS K aBTOMATH3allMY NIpoLiecca MOMYYeHH U Tlepefladyy HH-
(dopmatpu. Pa3pabaTeBaIOTCS! pa3NHYHBIE aBTOMATHYECKHE CTaHIHMH
W TIOCTHI, CO3AAIOTCS 1ieJIbie CHCTeMBl c6opa ¥ 06paboTKH [IaHHEIX Ha-
6monenuyit. Oco0eHHO aKTyaTbHBl TPHOOPHEIE CPELCTBA J1J1 H3MEDEHHST
3arpsisHeHui. B KavecTBe mpHMepa MOXKHO Ha3BaTb aBTOMATH3HPOBAH-
HBIE CHCTEMbI COBETCKOrO NEPHOMIA AJ1s1 OIIpefleNieHUsl 3arpsIsSHEHHH BOJIHL
1 Bo3nyxa AHKOC-B u AHKOC-A. Pasnosuanocts AHKOC-A cucre-
ma ACK3A-T usmepsier CO,, SO,, NO, NO,, yriieBoiopozis!, 030H, CKO-
POCTB BETpa, TEMIIEPATYPY BO3MyXa, HampasjeHue BeTpa. [IpenenpHast
TOYHOCTD M3MEPEHNH UHT PEIHEHTOB +10%, MeTeoanemMeHTOB *20%. Jlan-
ubie, monyueHHsie Ha ACK3A-T, nepenatorcst B 1IeHTp 00pabOTKH HH-
(hopmallyH, KyJa NOCTYTIAKT MATEPHAJIB OT TlepeBIDKHEIX PaOO4HX TPYII
H CTallHOHAPHBIX ra30aHaNUTHIeCKUX JlaGopatopu. Crcrembl ACK3A-
I' 6bLIM yCTaHOBJIEHBI B HECKOJBKMX ropopax PoccuH, B TOM 4HCIe
B CankT-TleTepOypre HX YCTaHOBJIEHO 5 C TIEPHOJMYHOCTBIO H3MEePEHHH
0,5; 1; 2; 4 u 6 yacos.

Ipu peanuzanyu cucremsl AHKOC-B B KayecTBe NepBHYHOTO 3B€HA
CHCTEMBI BHICTYTIAIOT ABTOMATHYECKHe CTAHLMM KOHTPOJIS TTOBEPXHOCT-
Hux Bo, AC KIIB. CoepemenHas AC KIIB MOXeT H3MepsITh YPOBEHD,
TEMIIEPATYPY, SJEKTPOIPOBONHOCT, MYTHOCTh BOJIBI, COHNEPXKaHHE pa-
CTBOPEHHOIO KHCJIOPOAa, B3BEIIEHHBIX YACTHL, HOHOB MEIH, CTEIleHb
KHCHIOTHOCTH (pH). ABTOMATH3HPOBAHHEIE CUCTEMbI BKIIOYAKOT JIabopa-
TOPHH W TEPEMIBIKHBIE [PYTITH (aBTOMOCHIIBHEIE THAPOXHMHYECKHE Jia-
GopaTopHH ) 117151 HEABTOMATHHECKOro c60pa HH(POPMALH, KOTOPYIO HEJIb3sT
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TOJTY4YMTD € TIOMOLIB0 AC. ABTOMATH3HPOBAHHEIE CHCTEME! HAOJIONEHHH
U OLIEHKM KayecTBa BOB! ObUIM co3fiaHel B Mockse, Pocroee-Ha-JIoHYy,
Kemeposo, Hinknem Hosropoyie 1 np. ropopiax. B yacTHOCTH, aBTOMATH-
3upoBaHHas cricteMa (umerorest 8 AC KITB) oxBathiBaeT Bech GaCCeyH p.
Mocksh (o1 MOaHCKOro BOIOXPaHHIHIIA JI0 YCThsi). HlamepstioTest ypos-
HH, TeMIlepaTypa, 3JEKTPOIIPOBOLHOCTb, MYTHOCTb, pH, pacTBOpeHHBIH
KHMCJIOPOJI, HOHHI XJIopa, (hTopa, MefiH. Pa3 B 10 nHel NOABHKHHIMU palo-
UMMM TPYIIIaMH OnpefesseTcs comepxanve Hegrenponyktos, CITAB,
(beHOJIOB, hOCHATOB, NECTULIMAIOB U JIp. BellectB. JlaHHbIE TIEPearoTcs B

» UEHTPAJIBHBIN JIUCTIETYEPCKUA MYHKT U BBI-
YUCJIUTENBHEIN KOMITJIEKC.

B 2003 r. LleHTpanpHEIM KOHCTPYKTOPC-
KHM OIOpO THPOMETEOPOJIOTHYECKOro IPHO0-
POCTPOEHHsI paspab0TaHa ABTOMATHYECKAS
CTaHUYA KOHTPOJIA 3arpsi3HEHHs aTMocQep-
Horo Bosnyxa ACK-A (puc. 5.1). OHa mpen-
Ha3HayeHa [JIs1 HEIIPEPHIBHOTO H3MEPEHHSsI
Pa30BbIX KOHIEHTPAIMH 3arpsi3HSIONMX Be-
LIECTB M METEOPOJIOTHYECKUX TIapaMeTPOB M
Tnepe/iaqyd HHQOpMaluH B LIEHTp c6opa H 00-
paboTKH HHDOPMAIIHH.

Hmeet crenyiolye BO3MOXHOCTH:

— 2ABTOMATHYECKOEe H3MepeHHe KOHIIEeH-
Puc. 5.1. ABTOMATHYECKaS  Tpanmil BpeIHBIX TIPUMECeil B aTMOCHEPHOM

CIatIls] KOHTHONE Boanyxe (NO,, NO, SO,, SH,, CL, O, NH
sarpsisHeHms aTMOChephl  ~y £ - Cl——+

ACK. A , OPTaHHKa, KpOMe MeTaHa);
— 2BTOMATHYECKOE H3MEPEHHE METEOPO-

¥
X

o Y
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%
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JIOTUYECKHUX T1apaMeTpOB;

— 006paboTKa U XpaHeHre HHOPMALUH,

— mnepefaja pe3ysbTaToB 00paboTku MO TeneoHHHM U / HIH
paguvoKaHanam CBSI3H;

— BeJieHHe IIPOTOKOoJIa paboT U 6ydepHoe HAKOIIEHHe HH(OpMa-
LM HA YKECTKOM JHCKE;

~— JMarHOCTHKa pabOTOCTIOCOGHOCTH COCTABHBIX YacTel M Nepeja-
Ya HHGMOPMALMK B HHHIMATHBHOM IOPSIIKE B CJIy4Yae TI0XKapHOH OIac-
HOCTH, HECAaHKIHMOHHPOBAHHOTO BCKPHITHS TABWJIBOHA, BEIXOfA 3Haue-
HHs TeMIIepaTyphbl BHYTPH [TABUJILOHA 32 33/JaHHBIH THATIA30H HJTH TTpe-
Brnnenve I1/0K;
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— IIpUeM M BHITIONHEHKe KOMaHJ| M3 LieHTpa c6opa JaHHbIX;
— or6op mpo6 BO3myxa Ha COPOEHTHI WK XKHIKHE IOTJIOTHTENH

LIS TIOCJIEAYIOUIETO na6opaTopHoro aHanusa.

M3MepeHHe MAOKECTBA Ma3oB,
CP&/H XOTOPHIX OKACIE CCPH ¥ 23073,
KHCTIOPOT, AMMHax, Torryos, Gensort,
GopMaTICTHz, CTHPOR ¥ Ip.

Tlporpamma
CTaTHCTHHECKOR
©BpaboTIy DaHARX

Ilporpamma
78 TpAMoR
CBAIH

BiIxoa JUIL CATHATIOB
OT BHENIHAX JaTIHXOR

TIyTs MORUTODHETA
{obermo 01300 1o 800 M)

Puc. 5.2. TIpMHIMTHAJIBHAS! CXEMa YCTaHOBKH «Opsis»
¥ BHEWHWH BUA npubopa
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B coctap ACK-A BXOASIT: ra30aHaTUTHYECKHI KOMIUIEKC, METEOPO-
JIOTHYECKHI KOMIUIEKC, CHCTEMA IPo6o0T60pa U POBOIIOATOTOBKH, 1ieH-
TpaJIbHOE YCTPOKCTBO, amnaparypa NpHeMa-repefiadd JaHHBIX, CHCTe-
Ma XKHU3HeoOeCIIeYeHHs: U 3HeprocOepesxeHusl, NaBHIBOH.

JocTaTo4HO aKTUBHO B DPOCCHEICKYIO TIPAKTHKY BHEIPSITCS pas-
JIMYHBIE 3apy06exxHEIe pa3paboTKi. OLHHUM M3 IPHMEPOB SIBJISIETCS CH-
cremMa «Opsis», N03BosIOMast GEICTPO H HALEXKHO OTPeEeNIATh COflep-
)KaHHe Pa3NHYHBIX [IPHMECEH B aTMOC(epPHOM BO3nyxe. [IpHHIMI pa-
0OTHI 3aKJII0YAETCS B ClienytomeM. Ha Kphilie OIHOro U3 31aHuEr ropofa
yCTaHABIHBAETCS H3ny4atesb cBeTda. OOBYHO 3TO MOILHAS KCEHOHO-
Bas Jlamrna. Ha Kphlie npyroro 3faHusi 3aKpervIsieTcsi IPUeMHHK, CHT-
HaJl OT KOTOPOTO NOCTYTIaeT Ha Komibiotep. JIyd cBeTa, IpoXoas yepes
CIIOH BO3[yXa MEX]y 3[JaHHMSIMH, TIOIJIOLAETCS] PA3NHYHEIMY MPHMe-
csivu. TIpyveM, Kapoe BeLIECTBO, COLEPAKAUIEECS B aTMOC(EPHOM
BO3/lyXe, IOIJIOUIET CTPOro (PHKCHPOBAHHYIO YaCTOTy HM3IyYaeMOro
ceeta. HYem Gosblle BeleCTBa B atmocdepe, Tem GOIblIe MOrJIOLAeT-
cst cBeta. CpaBHEHHE C MCXO{HOH MOIIHOCTBIO U3y 4eHHS! TIPOMCXOIUT
aBTOMAaTHYECKH, H HAa 3KpaHe KOMIIBIOTEPA MOXKHO BHIETH NTOKA3aTEJIH
KOHUEHTPALHH 3aTPS3HSIOLIMX BEWEeCTB. IIpHHIMITMabHAS CXeMa IIpH-
Oopa TpezicTaBieHa Ha puc. 5.2. HecoMHeHHEIe IOCTOMHCTBA npubopa
OMpa4aloTCcsl ero BHICOKOH 1IEHOH.

3a pyGexxom aBTOMATH3ALMS HAGMIONEHHIT 33 KAYECTBOM IIPHPOL-
HOM Cpefipl MoJTy4rIa HHpoKoe npuMeHerne. CCCP HeMHOTo oTcTaBan
or 3anazna. OnHako, eciy Ha 3anazie 3TOT NPOLIECC [eJl HEPEPHIBHO 1
YCIeLIHO, TO B HalUEW CTpaHe OH ObLNT 3aMeJileH 3aCTOEM M NpepBaH
NepeCTPOHKOH.

B BenmkoOputaHvy aBTOMATH3alMst HAGMIONEHHMIA 32 3arps3HEHHEM
armocpeprl Hayanack B 1980-x rT. B 1986 . B cTpaHe HaCUHTHBAIOCH
BCero 16 aBTOMATHYECKMX CTAHIWE KOHTDOJISI KAYECTBA ATMOC(EPHOTO
Bosnyxa. Yepes 10 et ux Obu0 y2xe okono 80. Ha puc. 5.3. npencTasien
BHEIIHWA W BHYTPEHHHH BUI TAKOH CTAHIIMH, YCTAHOBIEHHOH B ropofie
Bynsepxemrron. HaGop M3MepsieMEIX MHTDEIHEHTOB BKJIOYAET O30H —
O,, okucsr azora (NO, NO,) CO,SO,, mvimb. B 2000 r. Takux craHimit
Yxe OpL10 112: 93 B roponax u 19 B CeIbCKOE MECTHOCTH.

OnHakKo aBTOMaTH3HPOBAHHEIE CHCTEMBI [IOKA MOTYT U3MEpSITh Or-
PaHIYeHHOe YHCIIO MHIPETHEHTOB, 0COGEHHO TOKCHYHBIX. [103TOMY LIH-
POKO MpUMEHSIIOTCS aHAIMTHYECKHE METONH. MIX [OCTAaTOYHO MHOTO.

430BeM OCHOBHEBIE.
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Puc 5.3. BuellHui ¥ BHYTPEHHHH BHI
ABTOMATHYECKO! CTAHIME MOHHTOPHMHIA 3arPASHEHMs aTMOCQEpE!
(r. BynBepxemirtoH, BenvkoGpuTanyst)

§ 3. AHaUTHYECKHE METOMIBI Ha0moeHrH

1. Xumuuecxue memoOsi. 10 BECOBOH ¥ METOJ| TATPOBaHHA (06beM-
Hbii1). BecoBoit METOZl OCHOBaH, Kak TIPABHIIO, Ha BbIIla/IEHHH HCCIENY-
©MOTO KOMIIOHEHTA B OCAMIOK C TIOCJENYIOIHMM OTAEIEHHEM OT pacTBOpa
¥ B3BelIMBaHKeM. TIpHMeHsUICS B OCHOBHOM JUJisi OTIPel€/IEHHs IT1aBHBIX
voHos. Celuac BEITECHEH Goniee TIPOCTEIMH M OBICTPBIMH METOLAMM.
O6beMHBI aHATM3 (THTPOBAHUE) MPEAYCMATPHBAET B3aHMOJEHCTBHE
MCCIIEIyeMOro KOMIIOHEHTa C PeaKTHBOM, KOTOPBIH nobapnsercs B BULE
pacTBOpa OTpPENEIeHHON KOHLIEHTPALMK [0 TOr0 MOMEHT4, I0Ka KOJIH-
4eCTBO NMPHOABJIEHHOTO PEAKTHBA He CTAHET KBUBAJIEHTHO KOJIMIECTBY
ONpEMENAeMOr0 KOMIIOHEHTa. KoHell THTPOBaHHsI yCTaHaBJIMB2ETCS 110
H3MEHEHHI0 1BeTa MHApKartopa. Meton ofzagaer BbICOKOH YYBCTBH-
TEJIBHOCTEIO, TIPOCTOTOH, GHICTPOTOM M IIMPOKO MIPHMEHSIETCS IS OITpe-
IeJIEHUS MHKPOKOMIIOHEHTOB B BOZE, BO3[yX€, TPOAYKTaX IKTaHH],

pacTeHusIX U IOYBe.
2. 3nexmpoxumuueckue memodovl. K HUM OTHOCATCH KOHIYKTO-

METPHUECKHH, KYJOHOMETPHYECKHE, TIONSIPOrpaliyeCKHi, IOTeHIHOMET-
PHYECKHIL
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KonjrykromeTpryeCcKHi MeTOJl OCHOBaH Ha H3MEPEHUH 3JIEKTPOIIPO-
BOIHOCTH 2HAJM3UPYEMBIX PACTBOPOB. IIpUMeHSseTCs 1151 oTIpeieNieH s
of1LieH MUHepaJHM3alyH BOLEL, OKCHIIOB Ia30B, CEPOCOMEPMKAIIHX COEIH-
HeHHH, TaloreHOB B aTMOC(EPHOM BO3IYXE.

KyJ0HOMETPUYECKHI METOL OCHOBAH Ha OTpefleNIEHNH KOJHYeCTBa
9JIeKTPHYeCTBa, HeOOXOMMMOTrO 1JIS OCYLIECTBIIEHHUS SJIEKTPOXHMHYEC-
KOTO TIPOLIeCCa, BHZIEJIEHUS] Ha 3JIEKTPOE WJIH 00pa30BaHHS B JJIEKT-
pOJIMTE BEILECTBA, KOTOpOE aHanusupyetcsl. I103BONISIET ONpemensTsh
SO, IEIGINE! L

IToTeHIMOMETpUYECKUH MeTO]l OCHOBAH Ha M3MePEHHH MOTeHIHAA
SMEKTPOJIa, MIOrPY>KEHHOTO B aHATH3UPYEMBIA PACTBOP, MEHSIOLIETOCS B
pe3ynbTate XMMHYECKOH peaklud. Jlenaior TUTPOBAHHE H B MOMEHT
CKayKa IOTeHIMala yCTAHABIMBAIOT TOYKY SKBHUBAJIEHTHOCTH. TakoH
METOJ, Ha3bIBAKOT ellie IOTeHIIMOMETPHYECKUM THTPOBaHHEM. [IpHMeHst-
10T [ onpefiesienHst pH, MOHOB Kanbliys, MarHusi, aMMOHHS, (PTOPH-
JI0B, XJIO0pHIoB, HUTpUTOB. Cosnansl pH-metper: pH-340, pH-155, Hono-
metpel I13-74, U-135, H-140.

3. Onmuueckue memo0Ost. 31eCb NPUMEHSIIOTCST (DOTOMETPHUYECKHE,
CNEKTPO(OTOMETPHYECKHH Y JIIOMHHECLIEHTHBIE METOIBl U CIIEKTpallb-
HBIH aHaJH3.

PoTOMETPHYECKUH METOZl OCHOBAH Ha NPOBEJIEHHH COOTBETCTBY-
FOLLeH XMMHYEeCKOH peakiMH, OKPAIIUBAOIIEN PACTBOP B ONpeIeeH-
HBIM LBET, M II0 MHTEHCHBHOCTH OKDaCKH CYAST O KOHUEHTPAIMH
TOTO WJIM MHOTO BellecTBa. MIHTEHCHBHOCTE MOXKHO U3MEpSTh IIyTEM
CPABHEHHS C 3TAJIOHOM — KOJIOpMMeTpHUecKu# Metof. Celvac 11o-
YTH He IpHMeHsieTcsl. MOXHO ¢ NOMOIIBIo nprbopa, CHa6XKeHHOro
(poTO3MEMEHTOM — (POTOINEKTPOKOJIOPUMETP. 3TO HaNleXHee, T. K.
HCKJII0Y2eTCsl CyOBeKTH3M.

CrieKTpo(hoTOMETPHYECKUH METOJ], — 3TO TOT XKe (DOTOMETPHYECKHI
MeTOf, TOJBKO TIPH OIpefeNIeHHH ONTHMAJIBHOM JUIMHBI BOJHBL. B 3TOM
CIyyae IOBBILIAETCS TOYHOCTh. I1pumerstotces npubopbl PIK-60, KOK-
2 ¥ JIp. DTHMH METOaMH OTIPEJIENISIOT OGHOTEHHEIE SJIEMEHTHI, TSOKEJIBIE
MeTalbl, (PeHOJE, He(TeNnPORYKThl, IIMaHHUAH, (PTOPUIEI U T. .

JIIoMUHeCLieHTHBIN METO, OCHOBaH Ha CITOCOOHOCTH ONpeneeHHOM
4aCTH MOJIEKYJ CBETUTECS B IIepHOJ] BO3OYXKIEHHS (JTIOMHHECIUPOBATD ).
It BO3OYKAEHHS TIPHMEHSIIOT YIIBTPAGbHONETOBOE HITH (DHOJIETOBOE 06-
nydeHue. YeM sipye JIOMHHECLIEHIs, Tem Goselle Bellectsa. MHTeH-
CHBHOCTb CBEYEHMS! pErucTpupyercsi npHbopamy. MeToj MHTEHCHBHO
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paspuBaercs. OueHb uyBCTBHTENEH (TouHOCTD 0 10-15%). Onpenens-
10T He(hTENPOLYKTH ¥ CMONHCTHE KOMIIOBEHTH He(bTH. MOXHO (eHo-
JIb, OpTaHHYECKHe KHUCJIOTHL, TYMYCOBHIE BELECTBA H JIp.

CrieKTpaJibHBIH aHaM3 — (PU3HYECKHI METON, OCHOBaH Ha u3yye-
HHH CIIEKTPOB H3JTyHeHHs! WIH NOTJIOEHHs! TIapoB aHAJH3HPYEMOTO Be-
1IeCTBa, BO3HHUKAIOLIMX TIOJ BJIMSIHUEM 3JIEKTPHYECKOU AYTH, BHICOKO-
BOJILTHOM WCKDHI, B TIJIAMEHH Ta30BOM TOPEJIKHU.

4. Xpomamoepaguueckue memoOsl. XpoMaTorpauyeckas Cucre-
Ma COCTOMT U3 COpOEHTA, Yepe3 KOTOPHIH ITPOITYCKAeTCs 2KMIKOCTD (ra3),
ColepXallyil aHaJM3upyemble Matepyaisl 1o mepe TpOITYCKaHNst TIOJ(-
BYDKHOHM (ha3el, OfJHM KOMIIOHEHTH, GoJiee pacTBOPHMbIE B HEH, MIYT
GrICTpeE, IPYTHE OTCTAIOT U COPOMPYIOTCS. Tak NMPOMCXOMUT pacripesie-
JIEHHE KOMIIOHEHTOB CMECH Ha XpoMatorpaduyeckue 30Hbl. XpomMaTor-
pacus GeiBaeT: ra3coOpOLIHOHHAS, Ta30XKHAKOCTHASL, XKHIKOCTHAs alcop-
GLMOHHAS!, XXHIAKOCTHAS PaclpeflelIuTeIbHas], H'OHOOOMEHHas], TeJIbXPo-
marorpacdusa. Ha puc. 5.4, 5.5 mpuselieHH 06pasLibl XpoMaTorpados.
TpumensieTcst 1Jis1 ONpefesieHHs MHPOKOro CIeKTPpa BELIECTB: Hedre-
NPOYKTOB, YKHPOB, OPTAHHYECKUX KHCJIOT, (DEHOJIOB, MECTHLH/IOB U JIP.

Puc. 54. Tasosriit xpomarorpad cepun GC Star CX
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Puc. 5.5. XumkoctHali xpomatorpad HP 1090

§ 4. [lucTaHuMOHHbIE METOIBI 30HIUPOBAHUS

Bypho paspuBaroumucs Merogamu HabIroneHHE TIPH MOHUTOPHH-
Te OKDYXaIOLIEH Cpendl SBMSIOTCS JMCTAHIHOHHBIE. JIHCTAHIMOBHOE
30HIMPOBaHNE — 3TO U3MEPEHHE XaPaKTEPUCTHK COOCTBEHHOTO H OT-
P22KEHHOTO M3JTy4€HHs NMOBEPXHOCTH 3eMJH M aTMOChephl B pasiiy-
HBIX [IHaNa30HaX 3JIEKTPOMAarHUTHEIX BOJH. CIofa BXOLSAT U3MEepeHHs
¢ MIC3 1 aBHallMOHHBIX CPECTB (CaMOJIETOB U BepToJNeToB). JlucTaHim-
OHHBIE METOZIBl HMEIOT OJIHO OY€Hb BAXKHOE TIPEUMYLIECTBO 10 CpaBHe-
HHIO C KOHTaKTHBIMH — OHM JIal0T MHTerpa/bHBIE XapaKTEPHCTHKH Ha
COMBLIMX TePPHTOPHsX. JIMIMPYIOIMMH B TAKMX METOHAX SIBJISIOTCS
KOCMHUYECKHe CPELCTBA.

Co CIIyTHHKOB TOJTY4aroT HH(POPMAIMIO O COCTOSTHUH JIECOB, CeJTbC-
KOX03aHCTBEHHBIX YTONHH, O PACTHTENLHOCTH Ha CyIlle, (PUTOILIAHKTOHE
B MOpE, 0 COCTOSIHHH NOYBEHHOTO MOKPOBA, HAPYLIEHHSIX 3eMHOM TI0BEp-
XHOCTH, 3PO3HOHHBIX IPOLECCAX, YpOAHU3HPOBAHHEIX 30HAX, O COCTOS-
HHH TTOBEPXHOCTHBIX BOAOEMOB, 32rPA3HEHHH aTMOC(epbl, MOPEH M CYIIH.

IlepBeim 3Tamnom pa6ot sBIsieTcs poTorpadHpoBaHye TIOBEPXHOCTH
3eMJH €O CTIYTHHKOB KaK B BUIMMON YaCTH CIIEKTPE, TaK K B uH(ppa-
KpacHo# objiacty (MK). C a10# 1ie/bio BELYTCS MHOTO30HATBHBIE ChEMKH,
KOTOpHIE TIO3BOJISIOT OfIMH M TOT K€ 3JIEMEHT CHSITh B PA3HBIX CIIEKT-
PaIbHBIX IMANa30oHaX U ONpelleNuTh OCOOEHHOCTH 3TOTO 3JIEMEHTA.
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BTOpBIM 3TallOM SIBISIETCS aHAIK3 NOJIYYEHHBIX CHHMKOB, B p€-
3yJibTaTe KOTOPOTO OIPENENSIOTCs pas/nyHbie OOBEKTHl U TEPPHTO-
PYH, XapaKTePH3YIOIMXCsl KBa3HOLHOPOJHOM IOTHOCTBIO B Pa3IIH™-
HBIX YaCTsX crekropa. IIpH H3y4eHHH IIOYBEHHOIO MOKPOBA 3TO TI0-
3BOJISSET KAPTHPOBATD TIOYBH], ONPEAENISATH 30Hbl 3PO3UH U 32CONEHHSI.
TTo M3MEHEHUIO CTIEKTPaNbHOH SPKOCTH B BHOUMOM [HANa30oHe MOX-
HO CYZIUTB O COEPXaHuM rymyca (Ha OTKPBITBIX y4acTkax), 3acoje-
HUH. SIpKOCTh Ha (OTOTPa(HsX PE3KO CHHXKAETCS C YBEJHIEHHEM
BJIaXKHOCTH TIOYBHL

KocMmpueckasi ChbeMKa TpefioCTaBJIsieT IHPOKKE BO3MOXKHOCTH AJIS
reoGOTAHUHECKOTO PAFOHMPOBAHHS, H3YUYEHHs PaCTHTENLHOCTH, Ompe-
JIEJIEHYST 3aT1acOB GHOMACCH! U IPOAYKTHBHOCTH. FiMeeTcs] HeTKast 3aBH-
CHMOCTb MeXy KO3((HULIMEHTOM CTIEKTPAJIbHON SIPKOCTH GrHoMaccon
B muana3soHe AuH BoJH 0,59-0,68 MKm. 1151 SKOJIOTHIECKOTO MOHHTO-
pHHTa 00608 3HAYEHHE UMEET COCTOSIHHE PaCTHTENBHOCTH (tbexornorus,
Goneann). ViccenoBanus TaKOro pojia 0COOEHHO S(eKTHBHbI IIPH 11PO-
BeeHVH MHOTOCIIEKTPAIbHOM CHEMKH.

C TOMOUIBIO CITYTHHKOB XOPOILIO OMNpPEZENSIOTCS MHOTHE aHTpOLio-
reHHblE H3MeHEHHS B OKPY2KaloleH cpejie, POMCXOALIe KaK B HACTO-
siliee BpeMs, TAK ¥ HMeBlIME MECTO B TNPOLLIOM, HANPHMED JIECHBIE
noXKaphl (Mo mueiidy IbiMa B HACTOSIIEM, JIECHBIM TpasiM — B IPO-
IIJIOM), 3arpsisHeHHe atmoc@epst i HOZICTHJIAIONIEN TIOBEPXHOCTH. HeT-
KO OIIpeesiioTcsl 0671aKa IBUIH TIPH IIBLIBHBIX Gypsix. CIyTHHKOBBIE
M3MEpPeHNs YCTAHOBHJIM TIOpaXKeHHe XBOMHEIX JIECOB B EBpore ABIMO-
BuMy BeIGpocamu (cryTHEK ERTS-1). TIpUMeHSOTCS 1 AAHHBIE MHJIO-
THPYEMBIX CITyTHHKOB. TakK, 1O JIaHHBIM KOCMITYeckol ctaHuuu «Ca-
JIOT» AHTPOTIOTEHHbIE MM (bl a3p030el PaCMpOCTPAHSIOTCS Ha COT-
HH, MHOIa ThiCSYM KHjIomerpoB. I10 CHMMKaM BHIHO, HTO IIpH
OTIpEeJIEJIEHHBIX METEOYCJIOBHSIX BCS TEPPUTOPHS EBporisl IOKpHTa aHT-
POTIOTE€HHOH [IBIMKOM. ¢

Ha TpeTbem 3Tarle MM OJHOBDEMEHHO CO BIOpbIM IPOM3BOJHTCH
KOJTHUECTBEHHast OLEHKA 3arpssHeHHE U COMyTCTBYIOLIMX XapaKTepuc-
THK. OCHOBHOH TIOMIXOJ, 31€Ck — 3TO TIONyYeH e CBsi3eH MEXIy K03(h-
(PUIEEHTOM CIIEKTPaJbHOM SPKOCTH H COZIepXKaHKEM TOTO KK MHOTO
WHTPEIHEHTa, H3MEPEHHOTO KOHTAKTHBIM CIIOCOO0M Ha 3TAJIOHHBIX ILI0-
LagKax (aKBaTopsix) ¥ T. . JT0MY TNOCBSILEHO GOJIBILIOE KOJIMHYECTBO
pa6ot. Kpome Toro, MpUMEHSIOTCS IPHOOPDI, HEMOCPECTBEHHO U3Meps-
IOIHE Te WK UHBlE XapPaKTEePHCTUKH.
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OpraHy3alMOHHO a3POKOCMHUYECKUH MOHUTOPUHT OCYUIECTBJISIETCS
panoM Hay4YHO-KCCIeI0BATEIbCKUX HHCTUTYTOB: UHCTHTYTOM robais-
HOTO KJMMaTa H 3KOJIOTHH, TocynapcTBeHHBIM MHCTUTYTOM TIPHKJIAJ-
HOH 3KoJorHH, Pocrippomerom, [HAPOXMMUYECKUM HHCTHTYTOM H JIp.
[Tpu atom CHCTeMa 23POKOCMUHECKOTO MOHHTOPHHI BKJIIOY2ET 3 sApyca:
KOCMHYECKHH, aBHALIMOHHBIH, Ha3eMHBIH. B CBOIO Oyepenb B KOCMHUYeC-
KOM sIpyCe BHITEJISIETCS HECKOJNBKO ypoBHeH. Ha BpicoTe 36 ThIC. KM
pasmeniaioTcs reocranroHapHele MC3 — xocmudeckue narpysm. C reo-
CTalHOHapa, BUCSILEro Hajl OAHOM K TOH XK€ TOYKOH 3KBaTopa, OXBaThl-
BaeTCsl MOYTH II0JIOBHHA 3€MHOIO HIapa M 37eCh TOJYYaTCd MEJKO-
maciurabueie cHUMKY. Ha Bricote 500-1000 KM Bpalatorcs OriepaTus-
Hele IC3 ¢ nepenavelt BuienH(OpMALMH 0 pafHioKaHAIAM KOCMHYECKOM
cesasu. Ha Bricote 200-400 KM pasmelleHbl IHJIOTHPYEMBIE ATlTIapathl.
J11t MHOTOKDaTHBIX CHEMOK, IIPefHa3HAYEHHBIX JJIS1 MOHHTOPHHTE, BaX-
HbI COJIHEYHO-CHHXPOHHBIE OPOUTEL, KOTJIa CIIyTHHK BCE BPEMS CHHMAET
TEPPUTOPHIO TP OJHOX H TOH K€ BBICOTE COJHLA. 3TO HNOKHH OBITh
BeICOTHI 600 1 900 kM.

KocMiyeckux OrepaTHBHBIX CHCTEM M3YYEHMS! NPHPOIHBIX PeCyp-
COB ¥ KOHTPOJISt OKPYXKaIOLLeH Cpefibl CYIIECTBYeT B Pa3HBIX CTpaHax
J0CTaTOYHO MHOTO, H MX CeMEHCTBO [POAOJXKaeT pacluupsThes. Kax-
Jias CITyTHHKOBas CHCTeMa pelliaeT Olpefie/IeHHblE 33/1a4l H 00JIafaeT
COOTBETCTBYIOLLMMH TEXHHYECKUMH BO3MOXHOCTSIMH.

B Poccun 151 1iesieit MOHMTOPHHIA IPHPORHOE cperkl ¢ 1985 r. rpu-
mensnack cucrema «PECYPC-01» (paree Hocusa Haspanue «MeTeop-
npupona»). TeppUTOpHs IPOCMATPHUBANIACE OIMH Pa3 B CYTKH B YTPEHHHE
vack! (9-11 yacoB MeCTHOrO BpeMeHH), KOrZla B KOCHIX JIy4ax CONHIA
3eMHBle OOBEKTHl BRITJIIAT Hanbosnee perbedHo. MMennch 2 nardvka.
Onun napan paspewenve 160-170 m., mpyroit 35 x 45 m. JlanHzle CItyT-
HMKa TIPHHHUMAJIH CTaHLIMK He TOJIbKO B Poccry, Ho 1 Epore (r. $pac-
Kati — Wrams 1 KupyH — HlIsers).

OYHKIHOHHUPYIOT Takxe cyTHUKH «Pecypc-®l» u «Kocmoc»
C paspemeHHeM CooTBeTCTBEHHO 6,7-10 M. 1 2-10 M., KoTopbie pabora-
0T /I HY K], [eofle3ut U Kaprorpaduu.

. HM3-3a HU3KOrO YpOBHS (PHHAHCHPOBaHHS PefiepalbHOA KOCMHUEC-
Ko# nporpammal B 2001-2005 IT. pakTHIeCKH NpeKpaTuia CyIIecTBOBa-
H{e TPYNIHUPOBKA OT€YECTBEHHBIX CITyTHUKOB 10 JUCTAHLMOHHOMY 30H-
nvpoBanuio 3emuH. C 2006 . Ha4aJ0Ch BO3POXKIEHHE CHCTEMB! IIPHPO-
IOPeCYpcHBIX CnyTHHKOB Poccuu. 15 mromst 2006 r. ¢ kocmompoma

55

F =



«BaiikoHyp» 3anyueH anmapar «Pecypc-JIK». Hakmon OpOUTH! CITy THH-
xa 70°, paspelueHye 10 1 M, mapameTpsl OPOHTEL 350 x 610 xm, nepropn
obpatiesust 89,7 MHUH, ChbeMKa BE[IETCS B ETHIPEX UATIA30HAX YaCTOT.
TTo wianam Pockocmoca K 2010 1. rpyImrpoBKa NPHPOAOPECYPCHBIX CITYT-
HUKOB GyzeT cocTosTh 3 21 anmapata. B ux 4ycre 5 MeTeopoJIorHec-
KWX CIIYTHHKOB U 16 ammaparo GYRyT A€TalbHO M3Y4arb NOBEPXHOCTH
3eMJIH B BIIMMOM, HH(ppakpacHoM ¥ CBY-varnasoHax CekTopa.

AmeprKanckas cucrema <«Landstat» paGoraer ¢ 1970 1. Cpemxka
BeieTcs B 6 yacToTax; pasperenre — 30 M ¥ OfHa 4acTOTa — 120 m.
TeppUTOpHsl IPOCMATPHBAETCS Hepe3 18 nHeit. JlanHBle TPHHUMAKOTCS B
13 crpanax. B 1998 r. bl 3amylueH 7-H CITyTHHK atol cepurl. Kpome
TOTO, MOMHO HCIIOJb30BaTh IAHHbIE KapTOrpa(puieCKHX CIIyTHHKOB Early
Bird (paspemenwe 1o 3 m.) 1 Quick Bird (paspeienre 10 1 m.). ApxuB
3THX MaTepHasoB Haxopurcsi B lurate Komopaso. TIpocMoTp TeppyTo-
DHE TIPOM3BOIMTCS 2 pasa B CYTKH. JIaHHEIE TOJIB3YIOTCST CIIPOCOM JLJIst
cospanus TUC.

TTonyNApHBIMA CTAHOBSTCS MaTepHasbl CheMOK CHCTEMEL «Spot».
Pa3paGoT4rKOM BHICTYTHIA PpaHIys NPH y4aCTHH IlBeiyn ¥ belb-
run. TTporpamma pedictyet ¢ 1986 r. B 1998 r. sanyuieH 4-¥ CITyTHHK
sTol cucteMbl. Paspererne 20 M. CHUMKY JI0T BOSMOXHOCTP TIOJTY-
YHTH CTepPEOCKONMYeCKui 3(deKT. IMEITCS CIIyTHHKOBBIE CHCTEMbI B
SInoruu (JERS-1), Kanaze (RADARSAT), MHpun (INDNAN REMOTE
SYSTEM IRS), o6bemuuersoi Espone (ERS).

JIOCTAaTOYHO 1IMPOKO B POCCHM HCTIONB3YIOTCS NaHHBIE aMEPHKAHC-
KHX METEOPOJIOTHYECKHX CITyTHHKOB, B TOM YHCJIE U JUIS 1Liesiell MOHHMTO-
purra NOAA — 10,11. Cremka ORHOH TOH K€ TEePPUTOPHH BEAETCS
2 pa3a gHeM M 2 pasa HOYBIO.

BEICTPO pacTeT YHCJIO CTpaH, HMEIOLIHX NPHPONOPECYPCHBIE CITyT-
Huky. CebHac MX HaCYMTHIBAETCS MOpsiiKa 15.

C Havana 1980-x rr. B HalnoHaIbHOM YTpaBJIeHHH 10 a3POHABTHKE
v kocmoHaBtuke (NASA) CIIIA paspabarsiBanach Iporpamma EOS (Earth
Observing System). Ee ocHOBEBIE COCTABJISTIOLIHE: 1) cepyy HCKYCCTBEH-
HBEIX CITyTHHKOB 3eMJIH, NPe[HA3Ha4YEHHBIX JUIA H3yHeHHH rno62aJbHBLIX
HU3MeHEHMH BO BCEH KX CICXKHOCTH; 2) INepefoBas KOMIIBIOTePHAs CETb
Jusi 06paboOTKH, XpaHeHHsl M PacrpOCTPAHEHHs AAHHBIX (EOSDIS),
3) Hay4HEIE KOJUIEKTHBEI 110 BCEMY MUDY AJIS aHaJM3a STHX JaHHBIX.

B pamkax mporpammbl EOS 18 nexa6pst 1999 r. Gl 3arylieH CIyT-
HUK EOS-AMI (ron Haspaxviem Terra) v B Gyrdxaiiliee Bpems IUIAHH-
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pyetcs 3anyck apyroro EOS-PMI (Aqua). CriyTHHKE KMEIOT COJTHETHO-
CHHXPOHHBIE NOJISIpHbIe OpOUTHI (BEICOT2 — 705 KM, IepHon obpalte-
st — 99 muH., Hakionenne — 98,2°). EOS-AM nepecekaeT 3KBaTop,
JBUTasich ¢ ceepa Ha 1or B 10.30 no mectHOMY BpemerH, a EOS-PM —
c tora Ha ceBep — B 13.30. Cpok ciry>x6bl KXKOT0 CITyTHHKA S JIeT, MO
€ro HCTeYeHWH ILTAaHUPYIOTCS JanbHedluve 3amycku. Bcsi mporpamma
paccuuTtaHa Ha 15 ner.

JlaneHefee pa3BUTHe CITyTHUKOBEIX CHCTEM NPENYCMATPHB2ET yBe-
JIMYeHUe paspeliaioiiedl Crioco6HOCTH A0 | M, IpUMEHeHHe MHOro30-
HABHOH W THIIEPCIIEKTPAIbHOH annapaTtypsl U BCEIIOTOHbIX PaiHosia-
KAL[MOHHBIX CPEeNCTB.

ToBEmIEHHE TIPOCTPAHCTBEHHOIO pa3pellieHHs M TOYHOCTH reorpa-
(hHuecKOH TIPUBSI3KH TTO3BOJIMT MOJIy4YaTh KapTel maciraba go 1 : 2500
0 KayecTBY Ha YpoBHe a3pocorockeMkU. HameTtuscs mpakTHyecKuit
Mepexofl K UCTIONb30BAHHIO Masopa3MepPHBIX KOCMHUYECKHX allliapaToB
maccoir 1000-100 Kr v MeHee, OCHALLAEMBIX OOHHM LieJIeBBIM IPHOO-
pom. Bemyrcst paboThl 110 CO3aHHI0 HAHOCITYTHUKOB IJIS1 IPHUMEHEeHUst
B COCTaBe IPyIIMpoBOK KA UMCIeHHOCTHIO B IECATKH anmapaToB. Oxu-
JIaeTCst, YTO B pe3yJsbTate MHHHATIOPH3ALMHU yepe3 5-10 et BO3MOXHO
IIMPOKOE HCIIONb30BaHHE TPYTITHPOBOK B3aMMOCBSI3aHHBIX HAHOCITYT-
HHKOB Maccod meHee 10 kr, a uepe3 10-20 ner — maccoi nopsizka 1 kT,
KOTOpPEIE CMOTYT YCTaHABJIHBATh CBSI3b ZIPYT C APYTOM, OOMEHHBATHCS
vH(GOpMaLHeH, BHIIONMHATD Pa3JM4HbIe Onepauyy Ge3 BMelIaTeJbCTBA
OIIEpPaTOPOB.

Bonee netanpHbie AaHHbIE MOXXHO TIOJIYYUTb ITyTEM CHEMOK T€PPH-
TOPHK C CAMOJIETOB, BEPTOJIETOB M APYTHX JIeTaTeNbHBIX amliaparos.
31ech BHINOJHSETCS 23p0POTOCHEMKA, KOTODAsI B METONUYECKOM 1 Opra-
HHM3aI[MOHHOM OTHOILLIEHHH TIpeKpacHo paspaboraHa. C camornera, Kpo-
Me (oTorpacdpoOBaHHst, MOXKHO OIIpelleJITh TEMIIEPaTypPy U MUHEpau-
3211110 BOJBL, BIAXXHOCTh NIOYBEl ¥ 3allachl BOLbl B CHETe H Ip.

Beproner-nadopaTopHst MOXET IIPOM3BOAXTD B3siTHE P06 Ha aksa-
TOPHM 03epa HJIM MOpSi C BHIOJIHEHHEM OBICTPOTO 3KCIpecC-aHaIM3a.
Taxol omeIT uMeeTcsl Y [HAPOXUMHUYECKOTO UHCTHTYTA.
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T'JIABA 6
METO/IbI OBOBLIEHMI U OLEHOK COCTOSHUA
OKPYXAIOIIEN MPUPOJHOM CPEJIbI

§ 1. Bugpl ¥ KnaccuduKaiys METOJ0B aHaMM3a HHPOPMaLHK

B mporecce OCYIIeCTBIEHHS 3KOJOTHYECKOTO MOHUTOPHHIE TONY-
YalT pa3HoO6pa3Hyl0 HHGOPMALHIO. DTa HH(OPMALMs 10 CBOEMY Xa-
pakTepy MOXKeT ObITh pasfieleHa Ha 3 KaTeropHH.

Kateropusi I — 370 aKCTpeHHas (IITOpMOBast) HHQOpMaIHs, KOTo-
past CONEPIKUT CBENEHHS O Pe3KHX M3MEHEHMsAX COCTOSIHHS TIPUPOLHOH
cpefibl (B YACTHOCTH, YPOBHE 3aTPS3HEHHMS KM Te0HU3UIECKHX SIBJIEHH-
SIX KaTacTpoHyecKoro Xapakrepa). JlanHas MHGQOPMALHs HEMEJIEHHO
coobmaercs: nogpasneneHusim MYC ¥ MeCTHBIM OpraHaM BJIaCTH IS
TIDHHATHS HEOOXOIMMBIX Mep, a TaKkxKe IepefiaeTcs B TOJIOBHbIE HAYY-
HO-HCC/IENI0BATEILCKHE HHCTHTYTHI 17151 OTIEPATHBHOIO aHAJIN3a, BhILIE-
CTOSILFM OpTaHaM BJIACTH H IO BeJOMCTBEHHOM NOMYMHEHHOCTH.

Kareropusi 11 — onepaTyBHast MH(OPMALKS, OXBATHIBAIOLIAS Me-
CAYHBIH TIepHofi HabJofeHuH. AHaIN3 NAHHBIX HaOJONEHWH HApsiLy
C IPYTHMHU CBEJIEHHMSIMH NIPOBOIHTCS Ha MECTaX, M €ro pe3yJIbTaThl Ile-
penatorcst B ronoBHele HUM, rme ocyiuecTBisieTcss MX obobueHe U
comocTaBnesye. Pe3ysbraTsl HCIONB3YIOTCSE POCTHIPOMETOM (NOApas-
nenenre F'CH), MHHHCTEPCTBOM NPHPOAHEIX PECYPCOB, KOTOPEIE H3Be-
HIAOT LIEHTPANEHbIE OPraHsl BIaCTH O TeKyllel 0OCTaHOBKE, TeHIEeHLIH-
SIX PasBUTHS ¥ Jp. [IpOLieCCax.

Kareropus III — pexumHas HHGOPMALHs, OXBATHIBAKOIAs TOLO-
BOH M MHOTOJIETHMI Mepuof HabofeHuE U oTpaXkarlas obiyee Co-
CTOSIHHE CpEfibl, IKOCHCTEME], GHOJIOTHYECKOrO BHIA, paoHa U T. H.
3nech ke JODKEH COJNEPXKaThCsl aHaJIH3 TIPUYHH M NOCIeACTBUH. ITH
MaTepualibl SIBJISIOTCS OCHOBOH BBHISIBJIEHMS TEH[EHLMH ¥ TMPOTHO3a.
Jlanxas vHQOPMALIMS CIYXKHT TaKKe OCHOBOM IJIsi TJIAHUPOBAHMS
MepONpUsITHEL [0 OXPaHe OKPYXKalollek Cpejibl, TIPH paspaboTke ofLie-
TOCYLAPCTBEHHOM TIOJUTHKH B IRHHOH OOJIaCTH, ONTHMAJIBHOTO IIPH-
POLONOJNB30BaHMUS.

B 3aBucHMOCTH OT LieH 06pabOTKH U BHAa HHPOPMALIMH TIPUMEHSI-
IOTCS Te WM MHBlE METOMIBl aHa/lM3a WIH HX COBOKYITHOCTb. MOXHO
BBIIEJIMTb METOMBL:
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— CTaTHUCTHYECKUL;

— KapTorpacHyecKui;

— rpapHyecKuiL.

Ouenka COCTOSIHMS yKa3aHHBIMM METOHAMH OOBIYHO TTPHMEHSIeTCS
JJIs1 OIIEPaTHBHOM M PEXUMHON MH(MOPMAIMH. XOTS MOTYT BCTPEYAThCS
Cliy4aH, KOrfia BOSHHMKaeT HeOOXONHMMOCTE B OOOOLUEHHH MAaTepHalioB
3KCTPeHHOM MHGOPMALIHH.

3HayeHHs] BeNMYMH 3arpsi3HEHUs! CPEMBl, COCTOSIHHS 3KOCHCTEM
W Ip. B 3HAYHTENBHOHM CTETIeHH SIBJISIIOTCS Pe3yJIbTaTOM BO3JIEHCTBHS
MHOTHX (haKTOpOB. B mporiecce H3MEpeHHs TEX WK HHBIX XapaKTepHC-
THK MOTYT BO3HUKaTh OLIMOKH. ITpH 3TOM OIIMOKH pa3fensiorcs cleny-
10LMM 06pa3oMm:

— rpyOble OIIHOKY;

~— CHCTeMaTHUeCKHe OLIHOKY,

— CJIy4aliHble OLIMOKH.

ITepBbiM 3TanOM 06pabOTKY HaHHEIX HAGIIONEHU# SIBISIETCS aHAIH3
JIaHHBIX Ha NpefIMET UX Ka4ecTBa, T. €. HAJIWYUs OUIMOOK.

['pyCrie OLIMOKY HAXOAATCS U ONPENENSIOTCS TIPH IIPOCTOM IIpO-
CMOTpe JaHHbIX HabmmoneHyH. MHOrIa, B COMHHTENBHBIX CITyYasix, MOXKHO
06paTHTECA K NPOBEPEHHBIM JIAHHBIM JIPYTHX IIOCTOB, CTAHLMH H T. A.

CrnoxHee 06CTOMT JEJIO C CHCTEMATHYECKUMH OIIMOKamu. VX BoIs-
BUTH TPyAHO. ONHAKO M 37ileCh MOXKHO HCIIOJNb30BATH TOT XK€ METON
CpaBHEHHS! H CONOCTABJIEHHS C JAaHHBIMU APYTHX TIOCTOB, HJIM METOL
TIOCTPOEHHSI CBA3EH C ONpEeJISIOIMMHU (DAKTOPaMH, & TAKXKe TepPPHTO-
pHasbHBIH (BpeMEHHOH) aHaJIH3.

Crryyatisble OIUMOKM He BBISIBJISIOTCS TIPOCTBIM aHaH30M. OHaKoO
OHHM MOTYMHSIIOTCS HEKOTOPHIM 3aKOHOMEPHOCTSIM:

— TIpH ONpeJeJIEHHbIX YCJIOBUSX H3MEPEHHH CIy4aHHBIE OLIHOKH
He IIPEeBBILIAIT HEKOTOPOTO Npefena;

— B CEPHH M3MepeHHH Mauble 10 abCOJIIOTHOH BEJIMUHHE OIIHOKH
BCTPeYaloTcs yallle, yem GOJIbLIKE,;

— BEPOSITHOCTb NOSIBJIEHHS OTPHLIATENBHBIX H TIOJIOXKHTEJIbHBIX OLLIH-
GOk onHHaKOBa.

M3 3THX CBOHCTB BBITEKAeT BaXXHOE CJIENCTBHE. MPH GECKOHEYHOM
YHCJIe U3MEPEHUH, CpefiHee apU(IMeTHIECKOe H3 BCEX CIYYaHHbIX OLIH-
60K paBHO HYJIIO MJIM CTPEMHUTCSI K HYJIO, €CJIH YHCJIO H3MEPEHHH KO-
HeyHo. Takum 06pasom, 4ToObl H30eXKaTh BIUSHHUS CTYYalHbIX OMIHOOK
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WJIM CYILECTBEHHO €ro COKPaTHTh, HAJo MMETh KaK MOXHO OOJIbLIe TaH-
HBIX M3MEPEHHH KK, KaK TOBOPST B CTATHCTHKE, HajI0 HMETh IOCTATOY~
HYIO BBIOOPKY WJIM DSl

§ 2. KpuBas pacripefieeHus CIydyaiHbIX BENTUYAH.
@opMyJibl IMITHPUYECKOH 00eCTIeYeHHOCTH

TIpoBepeHHbIe JaHHblEe HAOMONERHH MOTYT ObITh [TOABEPTHYTHI AAJTb-
Hedeit o6paborke. [1pu 3T0M psBl MOTYT OBITH TIPELICTABIEHD! B BHJIE!

— HEMOCPEICTBEHHO CaMUX BEJIHMYHH,

— OTHOCHTEJIBHBEIX 3Ha4eHM# (110 OTHOLIEHUIO K CDEfHEMY apHQ-
METHYECKOMY;

— OTHOcUTesbHBEIX BenuuuH (B ponsx [TJIK) ans 3arpsisHAIOLIHX
BElLIECTB.

KaK yKaspBaIoCh, IIp 06paGoTke IaHHEIX MOTYT IPHMEHSTECS CTa-
THCTHYECKHE, TpadudecKre U KapTorpahuyecKue MeTozIbL.

CTaTHCTHYECKHE METObl KOPPEKTHO MOTYT IIPUMEHSTECS TOJIBKO [J151
CJTyYalHEIX BeMMYUH. [IpHMEHUTENIBHO K aHAIH3Y NaHHBIX 9KOJIOrH4eC-
KOTO MOHMTOPHHTE, OCOGEHHO IIPH OLIEHKEe 3arpsi3HeHU BO3HHKaeT IT0-
[IO3pEHHE, YTO TOTydeHHbIe JaHHEe He OTBeYaKT KPUTEPHIO CITyYaiHo-
ctu. Tak Kak 3arpsi3HeHye IIPUPONHOK CPeMIB CBSI3aHO C HCTOYHHKOM, TO
TIONYY2€TCsl, YTO IAHHHIE JITEPMHHUPOBAHEI (3aBHCHMBI OT HCTOYHHKA),
T. €. He SIBJISEOTCS CJIy4alHbIMH.

OnHaKo aHaJN3 MHOTOYHC/IEHHBIX PSAOB JAaHHHIX IO 3aTrPsI3HEHHIO
aTMoc(epbl, BOI ¥ TOYB TOKA3bIBaeT, YTO B TEUEHHE OIPEJIENIEHHOTO
BPEMEHHOTO OTPE3KA MOCTYIUIEHHE 3arPS3HSIOLIMX BELIECTB B OKPYXKa-
IOILYIO CPefly OT MCTOYHHKA HOCHUT OTHOCHTEJIBHO IIOCTOSIHHEIN XapaK-
Tep. B 3TOM ciTyyae KOHIEHTpALKS TOJUTIOTAHTa B TOH MJIM MHOW Cpere
3aBHCHT y3Xe OT HaGopa CJIyHaiHBIX TIPOLIeCCOB (MOTOMHLIX YCTOBHH B
atmocdepe, CTpaTHQUKAIMK TeMIIEPaTyphl 10 BBICOTE, CKOPOCTH Tede-
HHSl BOJIB! B PEKe, PacXoia BOLH! H T. 11.).

B cBoto ouepenb xapakiep BHIOPOCOB 3arpSI3HSIIOLIMX BEILECTB TaK-
Ke TOBEPraeTcsl CIyYaiHbIM BO3IEHCTBHSIM. ITO MOTYT OBITh HETIPEJIC-
Ka3yeMble HapyILeHHs TEXHOJIOTHH ITPOM3BOJICTBA, HEKayeCTBEHHOe Chl-
pbe, TOIUIMBO, MaTepualis ¥ fip., IONOMKA aImapaTyphl, aBapuu. Bee aTo
BMECTE B3SITOE CO3[IAET IIMPOKUH CIIeKTOp IPUPOAHBIX M TeXHOTEHHBIX
CJIy4alHBIX BO3NEHCTBUH, YTO [laeT OCHOBaHHME OTHOCHTh JaHHBIE JKO-
JIOTHYECKOT0 MOHHTOPHHTA K CJTy4YalHBIM YMCJIaM.
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Bmecre ¢ TeM, IIPUCTYIasl K CTATUCTUUECKOH 0OpaboTKe [aHHEIX,
HY?KHO BCEIla IIOMHHTh, YTO METOIBI CTATHCTHKH B UX IIPOCTOM IIPHJIO-
JKEHHH CIIpaBeI/IMBEl TOMLKO JJIS PSZIOB CHIy4aiHbIX BenudrH. [Toatomy
HaJ0 BCerna obpalaTb BHUMAHHE HA DOJib ¥ BEC JIETEPMUHHPYIOLIETO
taxropa.

PaccMOTpHM KOHKDETHHIE NIPUIIOXKEHHS HEKOTOPHIX METOMOB Mare-
MaTHYeCKOH CTATHCTHKHU K aHaJIM3y PsiloB SKOJIOTHYECKUX (PaKTOpOB.

Jonyctum, uMeeTcs psifi HaOMIONEHUH 3arpsisHEHMH peKu Hedre-
nponykramu. CpeIHeroOfI0BbIe 3HAYEHHS! KOHLIEHTPALIMHY BBIPaXKeHE! (HOp-
mupoBaHbi) N0 oTHouleHHuo K I1JK (taba. 6.1).

Tabnuya 6.1
JaHupie A5 MOCTPOEHUS] KPUBOM paclpeeieHus
¥o5 Cor panatm YacroTta, | Yacrora, Y 0%
K n n%
1962 0,4 0-1 1 3 100
1963 1,5 1-2 3 10 90
2-3 5 16 84
1979 14,1 4-5 10 32 51
. 51 11-14 4 13 16
1992 34 14-15 1 3 3
Cp. 28
Cymma 31 100

W3 Tabmuupl BHOHO, YTO KOHLEHTpALUs He(TeIponyKToB 3a 31 rog
Habmonenn#t meHsiack ot 0,4 o 14,1 TIIK. Pazo6eem ator psg Ha 15
rpajaiuii: 0-1; 1-2; ¥ 7. 1. AHaMM3Upy$ psf, HAXOOUM, YTO B Tpafialiiu
0-1 BcTpeyaetcs: Bcero oxHo 3nauenve: 0,4. Tak u 3anuiuem B rpade 4.
B rpapamuu 1-2, rormycrum, BCTpedaetcs 3 BeJIMYMHEL, B rpagalvy 4-5
-10 BemmuuH u T. fi. Beero paccmaTtpuBaeMbldl psifl COmep:KUT 31 uieH.
H3o6pasim ato pacnpepenenue rpadguyecky. I1peiBapUTENBHO YaCTOTY
(BCTpe4aeMOCTh) BBIPa3UM B IIPOLIEHTAX, pa3fiefiMB KaXKJoe 3HaueHHe
«n» Ha 31 u ymuoxus Ha 100.
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Puc. 6.1. Tuctorpamma pacripefieIeHus KOHLIEHTpalMH
HedTeNPOAYKTOB B PEYHOH BOME

Takoit rpadvk HaseBaeTCsl TMCTOTpaMMOH pacrpereneHus. Eciu
JIaHHBIX OyIeT OYeHb MHOTO H eCJIH ORCKOHEYHO CyXKaTh UHTepBal Ipa-
JIaLl|H, TO THCTOrPaMMa pacripefieNieHusl IpeBpallaeTcs B KPHBYIO pac-
npefiesieHus. Terepb MOCTeNOBAaTENBHO CHU3Y OyZileM CYMMHPOBATh 3Ha-
yenusi 4acToTsl N%. TTONyYHMM CYyMMapHYIO (MHTETPAIBHYI0) KPHBYIO
pacmpeneneHusi WM TaK HasblBaeMYIO0 KPHBYI) OOECTIeUYeHHOCTH. ITO
MOXHO TPEeCTaBUTh Ipadidecku (puc. 6.2).

Coun
IVIK

15

10 4

T T T = T
0 20 40 60 80 100 p%=2n%

Puc. 6.2. VuterpanpHas KprBasi pacipelesieHust (KpuBast
06eCIIeYeHHOCTH ) KOHUEHTPALHH He(hTENPOAYKTOB B PeYHOH BOJE
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Kpussle pacnpenesnienus (06eCriedeHHOCTH) TIO3BOJISTIOT YCTAHOBUTD
BEpPOSITHOCTD NOSIBNIEHHS COOBITHS. B Halllem cityyae copiepkaHue Heg-
TenponykToB B Bofle 5 ITJIK 1 soiie obecrieuero B 20% CIIy4aes, 1. €.
3a JIOCTATOMHO [JIMTeNLHbH reprof Habmonenui B 20% JeT 3arpsisHe-
Hue 6yzer S IIJK u sbure.

Kpusble pacnipefieseHHst HAXOIAT LIXPOKOe IPHMeHEH!e B Pa3IHYHBIX
obnactsx ((hursnke, GHOJIOTYH, THIPOMETEOPOJIOTHH, SKOJIOTHH U T. I.). OHH
00J1a[1210T TpemMs XapaKTepHbIMU OpAHHaTaMH: CpefiHeapupMeTHIECKOE
3HayeHye psifa (LeHTp pacrpefeNieHus ), Mefliana, MOLA.

MeninaHoH Ha3BIBAeTCS! CpefHEe YMCJO PaHXHMPOBAHHOIG (pacrio-
JIOXKeHHOIo B yObIBaIOLUEM TIOpsiiKe) psiza. MaxcumarnbHasi OpAHHaTa
KPHBOH pacripefie/ileHHst HaspiBaeTcst Mofol (puc. 6.3).

n%

[T e T T T
) R

)
]
]
§
1
1
]
[}
1 e

Puc. 6.3. XapakTepHble OpIMHATH! KPHBOH paclipefiesieHus::
1 — cpenHeapugmMeTHUECKOe 3HAYeHUe; 2 — MeluanHa; 3 — Mmozna

Eciy BCce TpY OpAMHATH! COBNAAOT, TO TAKash KPUBAS HA3LIBAETCS
CHMMETPHYHOH (HOpMaJbHOH). B IIPOTHBHOM Cllyyae MbI IMEEM aCHM-
METPUUHYIO KPHUBYIO paclipefieleHHs. :

Paccrosiive ot MOIBL 0 CpefHel apubmeTHyecKol (LeHTpa pac-
NipeJieNIeNHs1) HA3bIBAETCS PaIHyCOM aCHMMETPHH, KOTOPEIN XapakTepH-
3yeT aCHMMETPHIO Psifia KOJIMYeCTBEHHO. ACHMMETPHs GBIBaeT MOJIOKH-
TeJILHOH ¥ OTpULaTeNlbHOH. [TonoXKuTe IbHAS aCUMMETPHS 03HAYZLT, YTO
B PSILY AOCTATOYHO MOHOTOHHO M3MEHSIIOLIMXCS] BEJIMUMH BCTPEYAIOTCS
OIHO KJTH HECKOJIBKO O4YeHb Oosplimx 3naueHud. IIpu oTpuliaTesTbHOH
aCUMMETPUH HaobopOT.
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KpuBble pacnpellesieHHs HMEIOT CBOH TAPAMETPB, 110 KOTOPBEIM MOXHO
BBIYHCIHTD MX OPJMHATHL. 37O CpEHEE apH(MMETHYECKoe, KOI(PQHIH-
eHT BapHaly ¥ KoauipeHt acummerput. CpefHee apudmerriec-
KO€ OIpefesieTcs 10 (hopMyTe:

2%

n
Ife X, — 3HaueHHd PSaa; I — YHCIO 4IEHOB Psifia.
OTKJIOHEHYe YJIEHOB Psifia OT CperHeapu(MeTHYeCKOro HasblBaeTCst
CpeJiHEKBafIpaTHIeCKHM OTKJIOHEHHEM.

X= (6.1)

(6.2)

JLnst Toro, 4TO6H MOXHO GBUJIO CPABHUBATh H3MEHYMBOCTb Pa3/H4-
HBIX PSUIOB, BBOMST BTODOii NTapamMeTp — KO3(QGUUMEHT BapHalMH, KO-
TOpBI#A NPe/ICTABISET COOOH OTHOLIEHHE CPEJIHEr0 KBApaTHYeCKOro oT-
KJIOHEHUS K CpefiHeapu(hMeTHIECKOMY Psiia.

(6.3)

ECIH 4yCJIO YIEHOB psifia HEBEJMKO, KOTia MMEETCs] TaK HaspiBaemast
BHGOpOYHAst COBOKYITHOCTb, TO CpefiHee KBaJ[paTHIeCKOe OTK/IOHEHHE U
KO3(GULKEHT BapHALMH, KaK 3T0 TeOPETHYECKH [I0Ka3hBaeTCs B Kypce
MAaTeMaTHUeCKOH CTATHCTHKH, ONPEIENsieTcsT ¢ OIMOKOH, KOTOpasi paBHa

A= |—— (6.4)

A F \[Z(xi—i)z o [l -%
i e AT n—1
n

H3 BoipaxeHHs A= 1/———1 cnefyert, 9to IpH n=10 ommbKa cocTaB-
n —

nstet 5,4%, ripu n=20 oHa pasHa 2,5%, npu n=30 ommbKa COCTABIISIET
1,6%. ITpMHATO CYMTATH BO MHOTHX CIy4asX TAKyHO OUMOKY JIONyCTH-

Torga

(6.5)
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mou. [1osToMy ecnm psifibl HacyuTeBakoT 30 WIEHOB U GoJiee, PHUMEHS-
ercs popmysia 6e3 NONpaBKy.

JlByx mapameTpoB: CpefiHero apH(pmeTH4eckoro u KosbdHimeHTa
BapHalMK JIOCTATOYHO ISl HOPMAJIBHOIO (CHMMETPHYHOIO) pacipesie-
JieHps. JI1 aCHMMETPHYHOTO pacTipefieSieHHs! BBOLHTCS ellle OfUH I1a-
pameTp, KOTOPEIH Ha3bIBaeTCs! KOAPHHIHEHTOM aCHMMETPHH.

TS E
nC e

v

(6.6)

X
rne K= >
YKasaHHbIEe IapaMeTpPbl KPUBEIX OOECTIEYEHHOCTH HOCSIT M CAMOCTOSI-
TeJibHOe 3HayeHue. OCcoBEHHO 3T0 OTHOCHTCS K CJIEAYIOLIHM BeTHYHHAM:

— CpefiHee apH(PMETHYECKOE;

— CpeqiHee KBaJpaTHIECKOE OTKJIOHEHHE,

— K03((hUIMEHT BapHalllH.

Twribl KPUBBIX 06ECIIEYEHHOCTH MOTYT GBITh BECEMA PA3HOOBPA3HEL-
MU B 3aBHCHMOCTH OT XapakTepa TOH HJIM HHOH BeJUYMHBHL. Tak, pac-
npefieleHe KOHUEHTPALMH NIpHMeceHl B aTMOC(HEPHOM BO3MYXEe OTJIH-
4aeTCsi OT pacrpesiesieHus aTMOCHEPHBIX OC2KOB UJH, NOITYCTHM, MaK-
CHMAaJIbHBIX pacxonoB BOAEL [T03ToMy YTO6EI OnKcaTh BCe pa3HooOpasue
PAZIOB, KOTOPbIE MOTYT BCTPETUTECS NPH 06paboTKe JaHHBIX Ha6umome-
HHH TI0 3arpsA3HEHHMIO aTMOC(Ephl, BOMbL, TIOYBBI ¥ T. JI., IIPHMEHSIOTCS
pasnuyHbe (QOPMYJIBL.

Crenyer OTMETHTE, YTO 3KOJOTHYECKHI MOHHUTOPHHT ~— elle He
CIIOXHBIUASCS TIOJHOCTHI QUCLMIIMHA, U OHA SIBHO pasiefieHa Io OT-
paciasm ¥ Haykam. HanpuMep, sarpsisHeHHe BOObI U BO3AyXa — 3T0
TIPHOPUTET THAPOJIOTHH, METEOPOJIOTHH, THAPOXUMHH. 3arps3HEHHE TIOI-
3eMHBIX BOJ| — TH/IPOTEOJIOTHY, 3€MJH H TOYBBl ~— [HIPOMETEOPOJIO-
THH, MOXeT OBITh, U TTOYBOBEJIEHHS U T. [, BeiieicTBHe 3Toro B Kaxuok
Hayke pa3apabOTaHbl M CyILECTBYIOT CBOH METOIBI 06pafoTKu HaHHEIX,
€CTb CBOM TpPaNIHIIHH.

Tak, B pamkax I'CH (370 aHTpPOTIOreHHBIE 3aTPS3HEHHS TOBEPXHOC-
THBIX BOJl M 4TMOC(EPHI), & TAKXKe B THAPOMETEOPOJIOTHH (COMYTCTBYIO-
LjHe BEJIMYUHBI — PACXOM BOMEL, yPOBEHD, CKOPOCTb BETPA, TEMIIEPATY-
pa BOLEL BO3AYX2 H T. I.) HALILTH NIPHMEHEHHE;

— GrHOMMHAJIBHAS Kp1Bast obecriedeHHOCTH (KpuBasi [ Tupcona 111 Tvma);
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— Kpushie obecrieyerHocTd Tynprda, Tambens, Ilyaccora,
— TpexmapamMeTpHYEcKue TaMMa-pactpe/ie/lenus U /ip.
Eciu umeetca psifl HaGITIOfEHHH, TO MCTIOB3YS! €70, PACCHUTHIBAIOT

napamerphl x, Cv, Cs H, IPUHSB KaKylO-JIH00 TEOPETHHECKYIO KPHBYIO,
OTIPEIENISIIOT OPAIMHATE KPUBOH O0ECTIEHEHHOCTH. Ecnu ypacrcs HalTH Te-
OpETHUYECKYIO KPHBY0, KOTOPasi ONMCHBAET SMIMPHHECKHH PSIT, TO OH KaK-
6Bl YIUIHSETCS, T. K. TIO TeOPETHHECKO! (OpMyJIe MOXKHO PACCHHTATD 3Ha-
yervie J1060i obecreverHocT: 1%, 001%, 0,001% H T. L., T. €. COOHITHE,
KOTOpOe MOeT TIPOM30iTH OH pas 13 100 crydaes, 1000 u 10000.

PHHOMUHAIBHAS CUMMeTpHYHas (HOpMalbHas) KPHBaS OITHCHIBAET-
Csl ypaBHeHHEM:

Y=Y expl— x>/ (20'2 )J (6.7)

Ifie Y, — MaKCHUMaJbHas OpIHHATa.
VpaBHeHHe aCUMMETPHYHON GHHOMHHAJIBHOM KpHBOH MMEET BHL

y=y,{1+x/df" exp-x/d), (6:8)
rme d — pagMyC acHMMETpHH, 2 — PacCTOSHHe OT MOJIBI IO TPAHHIL
NPOCTHPAHHsT KPHBOH BJIEBO.

Tlisi TOTO, YTOGh! TIPAKTHYECKH TIONIb30BATECS STUMH (DOPMYNIAMH,
HeOGXO/IMMO KX TIPOMHTErPHPOBATh. ITO OBUIO CAIENIAH0 aMEPHKAHCKHM
yuaennim ©octepom B 1923 . Him paspaborana Tabmila OpIHUHAT IIPH

x=1 1 Cv=1. Ompenesus 1o 3710i TabmyLe YuCa0 Pocrepa, 3HAYCHUS
OpIMHAT PACCYHTHIBAIOT 110 opMyIIe

C=Eak, + 1) (6.9)

e C, — KOHUEHTPAITA MHIPeIMEHTa 3a/[aHHOl 06eCTIeYeHHOCTH; C—
CpejIHsis BeJMIMHa KoHueHTpalpy: @ — yncio docrepa.
BOJBIIMHCTBO ACHMMETPHYHBIX KPUBBIX pacTpefiefeHus nmpeoGpa-
3YIOTCSi B HODMAJIBHYIO (CHMMETPUYHYIO), €CIIH NIPOJICrapH(PMUPOBATE
YJIeHbl psiaa. : .
xi=lgx, v x; =Inx;

Takoe pacripefie/ieHVe Ha3bBaeTCsl JIOrapH(pMI4eCKH HOPMaJIbHBIM
WY JIOTHOPMAJIBHEIM. B 4aCTHOCTH, KaK MOKa3bIBAKT MCCIENOBAHHS,
pacTIpeieJleHHe KOHLEHTDALMH NpHMecel B aTMOChepe XOPOLLO OITHCHI-
BaEeTCs JIOTHOPMAJIbHON GHHOMMHANIBLHON KpYBOH. Toraa 3HayeHre KOH-
LIeHTpalHii 33aHHOH O0ECTIeYEHHOCTH PaCCUMTHBAETCS T10 (HOpMyIie
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C 2
C :Cexp¢>1llni1+Cv )’

1 - (6.10)
\/ 1+C,

Bhljti pacCMOTPEHEl TEOPETHUIECKHE KPHBEIE 06ECTIEUEHHOCTH. ITpu

00paboTke KOHKPETHBIX DSIOB HafiO MOCTPOMTH CHAYA/A SMITHPHYEC-

KYI0 KPUBYIO, 3aT€M CPaBHHTb €€ C TEOPETHYECKHMH KPHBBIMH H ITy-

TeM noz6opa napamerpos X, C, 1 C. COBMECTHTb TEOPETUHECKYIO KPH-
BYIO C SMIHUPUYECKOH. Takum 06pa3om IOSBIISETCS BO3MOXHOCTD 3KCT-
PaTIOJNSILIMH.

TlocTpoenne 3MIMPHYeCKHX KPHBBIX TIPOU3BOMUTCS CIEAYIOLEM 06-
pasom:

— HaHHEe PACTIOIAraloTCs B yOBIBAIOIIEM NOPSIIKE (DaHXUPYIOTCS);

— IPOTHB KaXJIOr0 3HaYEHHs! 3aNMCBIBAETCS IMITUPHYECKAs 06ec-
TIEYEHHOCTD, P%;

-— TI0 3TUM JIaHHBIM Ha I'pauK HaHOCKTCS TOYKH;

— K CeMeHCTBY TOYeK NOAOHPAeTCs aHaTHTHYECKas KpUBasl obec-
NIEYEHHOCTH.

13 TeOpHH BEPOSITHOCTH CTIEJYET, YTO NIOBTOPSIEMOCTb COBHITHS paB-
Ha OTHOLIEHHMIO YHCJIA CJIY4YaeB HACTYIUIEHHS 3TOT0 COOBITHS (m) K 06-
LeMY UX YHCITY B psifly HaOmonenust (n)

m
% =—100%
K e v (6.11)

B a1omM ciiyuae sHauerve pY% metsiercst oT «0» 1o 100%. Ho B npakrrxe
06pabOTKH JTaHHBIX HAOONEHHH 06eCIIeYeHHOCT HHKOTTIA He GhiBaeT pas-
Ha 100%. [Toatomy B (popMyITy BBOIST TIONPABKY JUIS JIYHLIEro pHOmoKe-
HHs] SMITMPHYECKUX IAHHBIX K TeOPETUYECKUM 3HaueHHsiM. C y4eToM aToro
(bopmyna IMIHPHYECKOE 0GECIIEYEHHOCTH 3AITHCHIBAETCS B BHJE

m K]
—100%, (6.12)

MOXHO BCTPETHTD ¥ JpyTHe (opmyusl. Hanpumep, Takymo

p:

~m-03
o (6.13)

PagHele QopMYJIEl al0T pasHEle 3HAYEHMST TONBKO Ha KOHLAX KpH-
BBIX. B cpefiHelt YacTH OHH [2I0T OJMHAKOBHIE Pe3yJIbTAThL.
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Ilepexoj; OT 06ECTIEYeHHOCTH K MOBTOPSIEMOCTH (OIMH pas B 1 JIET
WJIH OJMH Pa3 Ha N CJIy4aeB) IIPOUBOIMTCS 110 (POPMYTIaM:

npu p<50% n =99: npi p>50%n = A (6.14)
P P

100-

§ 3. KneTyaTka BepOSTHOCTH. YPOBEHb 3HA4MMOCTH.
O/HOPOJHOCTD P08 HAGMOfIeHHi SKOIOrMYECKHX (PaKTOPOB

KreTyaTky BepOSITHOCTH IPUMEHSIIOTCS JUIst CIIPSIMIEHMST K BEIpABHH-
BaHHs KPUBBIX 0GECIIEYEHHOCTH, KOTOPble HEPEIKO HMEIOT CNIOXHBIE O41€p-
Tanus. D10 obyerdaeT rpadUUecKyio IKCTPAIONSIHMIO KPHBBIX obecrre-
YEHHOCTH 3a nperens Habmofenni. CyIHOCTh TIOCTPOEHUS KIETIATKH
BEPOSITHOCTH 3aKJTIOY4€TCst B NIPe06pasOBaHKy 1IKaJbl a6CIMCC TaK, HT0-
6Bl KpHBas paCTIpEZie/IEHHs] BEPOSTHOCTH TIPEOOPa30BEIBANACH B TPSIMYTO.

KJieTyaTka BepOSITHOCTH CTPOWTCS CIeIyongM obpasom. Heprurcs
TeOpeTHUECKasi KPHBasi O0ECTIEYEHHOCTH. 3aTeM PSIoM B CHCTEME [ieKap-
TOBBIX KOOPZHMHAT TIPOBOST TPSIMYI0, YTOJ HAKJIOHA KOTOPOH MPHMEPHO
COBIAfaeT C HAKJOHOM CpefiHel 4acTy KpuBou. M wepes aTy IIpsiMyio
COLJIACHO PHCYHKY 6.4 (hOpMHPYIOT WIKaTy 06ecriedeHHOCTH Ha OCH a6c¢-
1ucc. TIpy HOPMATBHOM pacripefie/ieHuH KpuBas O0ecredeHHOCTH OyzeT
npsimoit. Ho 372 K/IeT4aTKa IMPOKO NPHMEHSIETCS K 1A aCMMETPHHHO-
ro pacnpenesierus;, ecu C, HeBesMKO. B aToM clryHae BMECTO MPSIMOH
rioTy4aeTcsi c1abo usorHytast Bru3 (npu C >0) nim BBepx (C,<0) kpusas.

K

4.
\ \
23 ~
> .
j .
0] ™~
A A Yy
Puc. 6.4. Cxema
MOCTPOEHMS
KJIETYaTKU
p%

|
BEPOATHOCTH 1 20 40 60 80100 0,1 oL 204060 80 90
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uPaCCMOTpHM KPHBYIO pacIpefieJIeHHs, KOTOpasi OTpa)kaeT HEKOTO-
PBIA CTATHCTHYECKUH psifl. JIIs KaXX7I0ro psifia MOXKHO BEIYHCIIHUTD Cpell-
Heapu(MeTHYecKoe (MaTteMaTHiecKoe OXHIaHUe) U CpeIHEKBaApaTH-
n% YeCKOe OTKJIOHEHHE OT ITOH Be-
JIMYUHBL

Ecnu pacripenenenye Hop-
MalibHOe, TO B 3TOM CJIy4ae B

MHTepBase 3Haueruit C*o nop
KpUBYIO momnajaet 68,26%, B

unTepBan C*20 — 9544%, a

B untepsan C*3c yxe 99,73%
wrowany. ITpy cratvcridecko
OLIeHKe 3KOJIOTUYECKHX (PaKTO-
Ci pOB (3arps3HeHUH, METeo- U
TUPOJIOTHYECKHUX BENIHYHH H
Ip.) OOBIYHO KCIIONB3YETCs HH-
TepBaJ 20, UTO COOTBETCTBYET
JOBEPHTENILHOMY HHTEpPBANy
(ypoBHIO 3HaYMMOCTH) *5% HiIM moBepHTeNbHOMY rpeneny 95%. Ha-
fipumep: Ko3a((pULMEHT BapHalldH 3arpsis3HeHHH atMocepsl paBeH

|
I 1

20 -0 C 0 -20

Puc. 6.5. HopmanbHag KpuBas
pacripefieleHUs C yKa3aHHeM
JIOBEDHTENBHBIX BEPOSTHOCTEH

Ye-oF
C =& i 7
v Chool) (6.15)
Tlpu aToM cpenHekBaapaTHyecKoe OTKJIOHeHHe C  paBHO:
i 1+C,
a. =, 0 (6.16)

Honyctim C =0,5 1}=50, torna 6,,=0,06, 20=0,12a. Mbl MOXKeM CKa-
3aTh, YTO BBHIYHCJIEHHEH KOI(QMUIHEHT BAPHALMH C BEPOSTHOCTEIO 95%
paBeH

C,=05+0,12 (6.17)

PaccmoTpeHHble METOLE! CTaTHCTHYECKOrO aHaNH3a MPHMEHHMBI
TOJIBKO JIJTSI OMHOPOAHBIX psiioB. OMHOPOAHOCTD psiia HAGMIONEHHH 03-
Ha4aeT, 4TO €ro CTATHCTHYECKVE XapaKTEPHUCTHKH He W3MEHSIOTCS NIPH
no6aByeHHH UM COKPALIEHHH psifia Ha HEKOTOPOE YHCIIO YieHOB. J{yisi

OLIEHKH OINHOPORHOCTH TIPUMEHSIIOT PSifi CTATUCTHYECKUX KPHTEPHEB:
CrroionenTa, Quilepa, y-KBaapar U Jip.
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Tlpu mcnonb3oBaHuu Kputepuss Puinepa AensAT psy Ha 2 4acTH
¥ PACCYMTHIBAIOT 3HAYEHHs CPEIHEKBaJPATHYECKHX OTKJIOHEHHH [
KaXK/I0M YacTh. 3aTeM JeJST OOHO Ha JAPYTOe.

2
it =& / 6.18

B uncnutene HaxoouTcs OoJsblliad K3 AUCNepcvi. Jlaree HaXomsT
IO CriellMaNbHBIM CTATHCTHYECKHM Tab/Ivliam TEOPeTHYECKOe 3HAYEHHE
F_ 06BMHO TpH ypOBHE 3HAYHMOCTH 5%. Ecin F >F, 10 psin, ofHOpojieH
¥ OH MOXET MCIIONb30BaThCS LIS HaNbHEHIUNX PacyeToB.

B cryyae npumeHenus Kpurepust CTBIONIEHTa PACCYHTBIBAIOT T10 (Hop-
MyJTe HEKOTOPOIO CTaTHCTHKY t

;—; Inxny‘nx+ny—2i
=
\/nxO'Zx +n0'2y V nx+ny

TlonyueHHOe 3HayeHHe CpaBHMBAIOT ¢ TabmuunbiM t . Ecomi t 2t, To
pSill OIHOPOZEH.

TTpu OLIEHKe PasJIHYHBIX (haKTOPOB OKPYKAIOMIEH CPEfibl B KaxK/IOH
Hayke (OTpaciv) MpenriouTeHHe OTHAKT TOMY HJIH MHOMY KPHTEPHIO.
Tax, nanpumep, TIPH OLIEHKe 3arPS3HEHHMs aTMOCHEDPB! IIPUMEHSTIOT CJle-
JIYIOIMA METOL.

PaccuuThiBatoT cratucTiku Umin, Umax

_ “max !
Umax al Umm

Cow=C y _CCmn (6.19)
o o

ge . ..

CpeIHeKBa[paTHUECKOe OTKJIOHeHHe (JCrepcrsi) psina; C — CpejiHe-
apu¢MeTHUECKOE 3HAYEHHe PSfia.

3aTeM MOJyYEHHble 3HAYEHHS! CPABHMBAKT C TaOnuyHbIMH. Eciu
U, <UurU, < U,, TO psin MPH3HAETCS] OAHOPOIHELM. Ecmm HeT, 10
3Havenns C__ v C_. MCKIIOYAKOTCS U3 Psiia ¥ CHOB2 MPOHSBOMAT pac-
uer ¢ Hobimut C__ 1 C_ ¥ 7. 1. TTony4uB, HakoHeLl, OHOPONHBIH Psi,
OTIpe/IeNISIIOT ero0 CTATUCTHYECKHE XapaKTePUCTHKH.

CyIUIECTBEHHBIM TIOACIIOPbEM CTATHCTHHECKOH 00paboTKe JaHHBIX
HabIIOIEHHH SBJISIETCA NOCTpoeHKe TpagukoB. OCOOEHHO LIMPOKO HMC-
NOMB3YIOTCS TPaMKH BPEMEHHOTO XOa, T. €. NMOCTPOEHHEe H3MEeHEeHHUs]
TOTO HJIK HHOTO MHIpefueHTa BO BpeMeHH. OCOOEHHO 3TO KacaeTcst

Cmm— MaKCHUMaJIbHOE 1 MUHHUMAJbHOE 3HA4UEHNE psja; C —
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3arpsisHeHKH. IIpH 3TOM Takue rpachyky o6JafaT He TOJNbKO HarJisi-
HOCTBIO, HO H TI03BOJISIFOT OLIEHHTh HaNHYMe LUKJIMYHOCTH U TPEHZA B
XOZie TOTO WJIM HHOTO 3JIEMEHTA.

JLiist BEIABIIEHMS CKPBITBIX LUKJIOB NIPUMEHSIFOTCST PA3JIHYHEIE METO-
Ibl, B TOM YHCJIE H OYeHb CJIOXKHBIE. MBIl pacCMOTPUM [iBa TPOCTBIX:
CKOJIb3SIIME CPEHHE H Pa3HOCTHYIO HHTErPATBHYIO KPHUBYIO.

Merton CKONB3AIETO OCPeIHEHHS 3aKII04AeTCS B HAXOXKAEHHH Cpefl-
HEeW BENHYHHBI KOPOTKOro psia (06bMHO 1o 3-5 4iieHOB). IT0T psif
TIOCTIENOBATE/IbHO TIEPEMELLAeTCs 110 UCXONHOMY PSAY, T. €. CKJIa/bBa-
1ot 3Havenus C,, C,, C, u 1. 1. B pesymprare Takoi 06pabotku HeGOb-
LIHe LHKJIEL, CIIyYaiHble BCILIECKH CTJIaXKUBAIOTCS M OCHOBHBIE LIMKIIB]
BBIABJISIIOTCS Gortee 4eTKo. TIpH 3T0M HaJIo YUeCTh, YTO TIPH OCPeIHEHHH
o 3 YneHam NepBEIH M NOCHEeNHUH YJleH rponazaet. [To3toMy ux 3Ha-
YEHHs ONPeNesisiioT 10 (hopMyiam

~ (5C,+2C, -C,

e % (6.20)
~ 5C,+2C,,-C, ,
g - ( )/ (6.21)

BTOpOﬁ TIOAXOL 3aKIKYaeTCs B IIOCTPOEHNH pa3HOCTHOﬁ HHTETpaJb-

HOH KpUBOH. [IIs1 ee MOCTPOEHHST PACCUMTHIBAIOT OTHOMeHHe K= %

3aTeM BBHYHCISIOT BemuuHbl (K-1) B HOCHenoBATENBHO CKJIANBIBAIOT
BCe 3HayeHHs X (K-1). 3atem cTposit rpadvK, Ha KOTOPOM XOPOLIO BHI-
Hbl GONBIIINE ITUKJIB

> (K-1)
e
2 |
Tec

'
—

1
—
(=
[
(=]
w
o

Puc. 6.6. PasxocTHas uHTerpaipHas KpHBas

He meHee BaXXHO yCTAHOBHTE TPEHJ B XOJE TOTO WM MHOLO 3Je-
MeHTa. JIMHUS TpeHaa MOXeET ObIThb, B OOLIEM CIIy4ae, BbIpaXKeHa KpH-
BOH JIMHMeH. OfHaKO yalle BCEero Y IpOIle TPEHJ BHIPAXaloT B BHIE
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TIpsiMO. B 3TOM ciydae [sisi onpejieNieHHsl YpaBHEHHs! TpeHA JIydlle
HCTIOJIb30BaTh METOMI HAHMEHBIIMX KBanpaToB. IIpHMeHseTcs CHCTeMa
YpaBHEHUH:

na+b2t=2y
ay t+bY =Yy

t=(T;-1,), (6.24)

Tle N — YUCJO YIEHOB pafa, T, — HOMep UIeHoB psiga (Tofibl, Mecs-
IEI), t, — HOMEp CpeHero wieHa psaa. Pellas 9Ty CHCTeMY, HaXOOAT
KO3(hDUUMEHTE! YpaBHEHSI IIPSIMOH JIMHHY a | b:

Y=a+b(T,-t,) (6.25)
ITo 3TOMY ypaBHEHHIO MOKHO HaHTH «Y» IpH JFOOOM 3HadeHuH T,.

(6.22, 6.23)

§ 4. Kaprorpaduyeckuid MeTo/l OLIEHKH
COCTOSIHHS OKpYXaloLlell Cpefbl

Kaprorpaguieckuil METOJL IIKPOKO KCIOb3YeTCs /79 OLEHKY KO-
JIOTHYECKOTO COCTOSTHUS TOH WJIM MHOH TEPPHTOPHH.

Oto6paXkeHHe CUTYaLHH BBINOHSETCS ¢ IOMOLIBIO Pa3JTHYHEIX Kap-
TOrpahuyeCcKHX 3HAKOB: JIOKAJIN30BaHHbIE U JIMHEHHbIE 3HAKH, H30JIH-
HHH, CIIOCO6 Ka4eCTBEHHOIO M KOJIMYeCTBEHHOTrO (hOHa, Crocolb auar-
PaMM, TOYeYHBIH Crocob, Coco apeasioB M T. L., T. €. COCO0kI, XOPOLIO
H3BECTHBIE U3 Kypca Kaprorpadus.

M1 paCCMOTPHM TOJBKO HEKOTOPEIE OCOOEHHOCTH TIPHMEHEHHS Kap-
TOrpauyecKHX METOZOB IPH OTOOPaXKEHHH JAHHBIX 3KOJOTHYECKOTrO
MOHMTOPHHTA.

Haunem co criocoba 130 MHuEL. F301MHUAMI (OT FPEYECKOTO «H30C» —
PaBHBIi) HA3BIBAIOTCS JJMHKUH Ha KapTe, IPOXOASIIME [0 TOUKaM € OfU-
HAKOBBIMH 3HAYEHHSIMH TIOKa3aTesled. B cHCTeMe 3KOJIOTHYECKOTO MO-
HMTOPHHIa TAKUMH [0Ka3aTessMyi MOTYT OHITh pasyHyHbie Habmonae-
Mble BEJIMYMHH (3arpsi3HEHHE BOZI, BO3[yXa, NOYB XMMHYECKHMH H pa-
JIHOAKTHBHBIMHU BELIIECTBAMH U Ip.). KapThl H30MMHMI MOTYT COCTABJIATECS
I10 OIEPATHBHBIM [aHHEIM (HanpuMmep, pacIpelieleHHe YPOBHS pajya-
LIMH 10 JaHHBIM CAMOJIETHBIX H3MEPEHHH, KOTOPhIE TIPOBOJHIIHCH €XKeN(-
HEBHO BO BpeMs apapui Ha YepHoOweubCKOH A2C) MM MO JaHHBIM
TOIOBHIX M CPeIHEMHOTOJNIETHHX 3HaueHHuH. [1pu aTom cHavyana Ha Kap-
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Te OTMEYaloT TOYKH, IJIe OnpelesieHBl 3TU BeJH4MHHL. COefMHSAIOT CO-
Ce[lHHe TOYKH ITPSIMBIMM JIMHUSIMH, [IPEATIONAras, YTO BeJMIHHA U3Me-
HseTCsl paBHOMepHO. MHTeprionsimer HaxOOaT IIPOMEXKYTOYHBIE TOUKH,
B KOTOPBIX SIBJIEHHE JIOJXHO BEIPAXKaThCst B HEKOTOPBIX Hallepe[, 3a/iaH-
HBIX IIPSIMBIX YHMCJIaX. Yepes 3TH paBHO3HAYHBIE TOUKM IIPOBOAST ILJIAB-
HBle KDHBBIE — H30JIMHHH.

OnHako paBHOMEpPHOE M3MEHEHHe MeXIy TOYKaMH M3MepeHHH He
BCEra UMeeT MeCTo. ITO CBSI3aHO ¢ HaJMUMeM eCTeCTBEHHBIX IIPerpaz,
pe3KuM HM3MeHeHHeM aTMOC(epHEIX YCJOBMH M T. A. Harpumep, pac-
TipefieNieHHe He(PTSHBIX YTJIEBOLOPONOB B OKeaHE MOXKET H3MEHSIThCS
HEPAaBHOMEPHO M3-3a BJIMSHHA TedeHHH. PacripeesnieHne 3arpsisHeHHH
aTMOC(epHl OT OTHEJbHBIX IPEAIIPUATHH MOXeT HapyllaThCsl HaIH9HeM
PSIOM CTOSILIMX 3[4aHWM U T. [. [I03aTOMy IpH NOCTPOEHUH HW30JHHHH
HeOoOXO[MMO YYUTBIBATh OCOOGEHHOCTH KapTOTpa(UpyeMoro siBJieHHs,
TIPEZICTABNATh OOLHe 3aKOHOMEPHOCTH €r0 PAa3BUTHS U B Psifie CIydaeB
YUMTHIBATh CBA3M C [APYTMMH SBJIEHMSIMH. Hanpumep, H30JHHHMH 3ar-
PASHSIIOILETO MHIPE[MEHTa B (paKese KakKoro-muoo MpefIIpUsITHS HaIo
YBSI3BIBATE C PO30Y BETPOB.

ViHTepBan MexXmy H30JHHHSAMH JKeJaTesNbHO COXPAHSTh IIOCTOSIH-
HbeM. Tornma yacTota M30MHHH TO3BOJISIET CYAHTb O HaNpaBleHUU Io-
PH30HTaJIbHOTO M3MEHEHHS TI0Ka3aTesss — TIOPH30HTaJbHOM IpafiHeH-
Te. BesmuuHa HHTEPBAJOB 3aBUCHUT B IIEPBYIO OYepElb OT IIPENeJiOB,
B KOTOpBIX KOJIEOJIIOTCS 3HAayeHUs SIBJIEHHS. UeM IIHpe Ipeiesikl, TEM
Gonplile HHTepBanl, ¥ Haobopotr. K mpyrum Qakropam, BIMSIOLIMM Ha
BEJIMYHHY MHTEepBaJa, OTHOCSTCS: MaciuTab KapThl (YeM KpyTHee Mac-
1tab, TeM, BoOOLE TOBOpsl, MeJibue WHTEPBAJ), ee Ha3Ha4YeHHe W Jie-
TaJbHOCTh UCXOAHBIX AaHHbIX. ONHAKO He BCETra YHAAeTCsl COXPaHMTh
TIOCTOSIHHBIM MHTepBaJ. Jleso B TOM, YTO TEPPHTOPHSL MOXeT ObITh pas-
JieJleHa Ha 2 HepaBHO3HauHble 30HB. Hanpumep, nopgdaxensHele Ha-
OmofieHHsT al0T GOMbIIKE TPAJUEHTH PSUIOM C HCTOYHHKOM H Cyalbie
Bfiany ot Hero. [ToaToMy paspeluaeTcsl B MeCTaxX CHJIBHBIX [PAJHEHTOB
paspexxaTb M30JMHHH. B 3aMKHYTBIX M30JIMHHUSIX HAHOCAT B CEpPefHHE
3HaKH (+) WM (-), TIOKasbIBaIOIIKE YBeNHUYeHHe UM yMeHbIEHHe SB-
Jienust. OBBIYHO, KOTZIa CHHMAIOT JIAHHBIE C KapTEl, YBeJIMIHUBAIOT (YMEHb-
1IA10T) 3HAYEHHE B LIEHTPE 3aMKHYTOH u30auHuH Ha 10-15%. TopusoH-
Taly TOAIHUCHBAIOT B PasphlBaX MK Ha KOHLAX. MOXHO odopmisiTh
KapTy M30JHMHHH B LiBere. Torma NpoMeXKYTKH MEXY T'OPH3OHTaIsIMU
OKpALIYBAOT PasfMYHbIMH LIBETAMH, M3MEHAS MX HaCHIUEHHOCTb WJIH
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MIPMMEHSIS IITPUXOBKY Pa3JIMYHOIO BUfia. JTO [esiaeT KapThl Oonee Ha-
rsigHeiME. O6LUasi NocyeloBaTeNbHOCTE LIBETOB H MX HHTEHCHBHOCTh
JIOJDKHBI TIOKA3bIBATh HAIPaBJIEHHOCTh M TOCJIEA0BATENbHOCTD ITEPEXO-
Jla OT HM3UIKMX 3HaYeHHH K BEICIIMM H HAa000pOT. MOXHO 3aTeM H30JIK-
HUM yOpaTs.

TIpHMEHSIIOTCS. ¥ TaK Ha3blBaeMmble IICEBICH30NUHMU. JIeN0 B TOM,
YTO /1Jis1 JUCKPETHBIX XapAKTEPHCTHK OKA3bIBAETCSI TOXKE MOMKHO IIpHUME-
HSITh M30JMHHM. ECIH, HarpuMep, B3sITh TEPPUTOPHIO C AOCTATOYHO B0JIb-
LIIMM KOJIMYECTBOM 03€p H H3MEPHUTh COZiep2KaHHe NEeCTHLIMIOB B 03epax,
B KaXJIOM 03epe 3Ta BeJuyuHa Oymer CBosi. 3[ieCh MOXHO NPHMEHHTb
CJIeYIOWMH nprieM. PasbuTth KapTy Ha KBaJpaThl K B Cepe/iiHe KBaJpa-
Ta MOCTABKTh CPELHee 3HaueHHe KOHLEHTPALMHK NeCTHIHA0B. MOXHO H
He pa36uBaTh Ha KBaJpaThl, a TPOCTO MPOBeCTH M3onMHMH. Ho 3TH
M30JIMHHH, HaTPHMEp, Ha CYIlie He OTPAXXaloT KOHLEHTPALIMH TECTHIIH-
JIOB B BOJIE 03€p, T. K. 03epa 3[eCh OICYTCTBYIOT. [10aTOMY TaKHe H30JIH-
HHH TIOJIYYHJIM HasBaHKe TICEBIOH30JIMHHH.

Crioco6 KOJIMYeCTBEHHOTO (POHA NPUMEHSIIOT AJIs1 pasfeJieHHs Tep-
PHTOpHH T10 OTIPEIeJIEHHOMY KOJIMYeCTBEHHOMY NpusHaky. Hanpumep,
BbIZIEJIEHHE Ha TEPPUTOPHH €BPONEHCKOH 4acTH Poccuu padoOHOB € CO-
JiepKaHKeM B TI04Be 1ieausi-137 ¢ 3anacom Gornee 1 Ku/xm? nocre asa-
pun Ha YepHoOpubcko# ADC. Hapsily ¢ METONOM KOJHYECTBEHHOIO
(pOHA MOXXHO TIPUMEHSITh U METOJ] Ka4eCTBEHHOTO (DOH4, KOITIa [IeJIEHHe
TEPPUTOPHH OCYLIECTBIISIETCS C YIETOM HE TOJIBKO KOJMJECTBEHHBIX Xa-
PaKTEPHUCTHK, MONYYEHHBIX B MTPOLECCE MOHMTOPHHIA, HO K KaYeCTBEH-
HeIX. Hanpumep, 3arpsisHesue MOYB IIOJ, fIeHCTBUEM (aKeJIoB IIpe/IIpy-
SITUH MOXKET TI0-Pa3HOMY MPOSIBJISITECS B 3aBUCHMOCTH OT reoMopgoio-
CMYECKHX YCJIOBHE (BOIOpaszen, nokma). B aToM ciryyae BHIIENSIOTCS
JIBA paioHa, OHOPOAHBIE N0 KOJMYECTBEHHBIM JAaHHBIM Ha BOLOpPa3fie-
Jie 1 Ha Mo#Me.

PaiioHHpoBaHye — TIPOLECC BHISBJEHHS M HU3YYeHHs] OOBEKTHBHO
CYILUECTBYIOLIEH TePPUTOPHATBHOM CHCTEMBI, €€ YTIOPSiI04eHHOCTH, Opra-
HH30BAHHOCTH ¥ HMEepapXU4YecKOH MOMYMHEHHOCTH. PalOHMpoBaHHEe —
3TO BHICOKHIH YpOBeHb 0000LIEeHNS HH(OPMALIMH ¥, B OCHOBHOM, ITPUME-
HSIeTCSl TIPH HAaY4HbIX HCCIeNoBaHusaX. ORHaKo IIPOCToe paiOHMpPOBaHHE
MOXKET TIPUMEHSITHCS U KK 3Tall MOHMTOPHHTA IIPH OLIEHKE COCTOSHHSL.

Tlpy TUIABHOM H3MEHEHHH XapaKTePHCTHKH 10 TePPHTOPHH JIOCTa-
TOYHO CJIOXKHO ITPOBECTH T'PAHHLY MEXJY ONHOPOAHbIMH DaMOHAMHU.
B 3TOM cJrydae HaxofsIT IIPUMEHEHHE CTATHCTHYECKHE METOMBL
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K paii0HHpOBaHHIO TECHO IPUMBIKAET CTIOCO6 apeasioB. Apean — 310
00J1aCTh PACTIPOCTPAHEHHS KAKOrO-NHG0 sipeHus. OGBIMHO 3TOT TEPMUH
IPUMEHSIETCST TIPH KapPTHPOBAHHHM PaCIIPOCTPAHEHHST PACTEHHH M XKHBOT-
HBIX. B pamMKax 3KOJIOTHYECKOrO MOHHTOPHHTA CIIOCOG apeasoB MOXeT
TIPUMEHSITBCST 1151 OLIEHKM COCTOSIHUA GHOTBL. Hatprmep, Ha KapTe Toka-
3bIBAETCSI COKPAILIEHHE apeasa B pe3yJibTaTe aHTPONOTeHHOH IS Te bHO-
CTH. Apeas 60 OrpaHMYUBAETCS CIUIONIHOH (ITYHKTUPHOR) JMHHeE, TH60
3alTPHXOBLIBAETCS, 0O03HAUAETCS LIBETOM MJIH KAKUMH-JIHO0 3HAUKAMH,
6e3 orpaHHYeHHs! JJMHKeH, KOI/ia TPaHHIIbl apeasa PasMBIThL B rpaHunax
apeajyia MPHBOIATCSA M KOJNMYECTBEHHEBIE XapaKTePHCTHKH. Ha omHOH u
TOH XK€ KapTe MOXeT ObITb [I0Ka3aHO HECKOJIBKO apeasios.

Tl OUEHKH COCTOSIHHS IMCKPETHBIX SKONIOrHYECKHX SBJIEHHH YI06HO
KCIIONb30BATh TOYEYHBIM CrI0c00. IIpy 3TOM HMHTEHCHBHOCTD SBJIEHUS
3aBHMCHT OT IHaMeTpa TOYKH. TOYKa -— 3TO YCJIOBHOE HasBaHMe, OHa
MOXKET MPeBPaTHTEC U B KPY2KOK. TOYKaMH XOpOILO IOKa3bIBaTh, Ha-
npumep, c6POC CTOYHBIX BOJ| HA KapTe PeYHOH CHCTEMEL, BBIGPOCH IIPO-
MBIILUTEHHBIX NPEANPHATHH Ha KapTe Iopofia, 3arpsisHEHKeE NOYB I10 XO-
39MCTBAM H T. Ji. Ecin HaHecTH 06CTaHOBKY Ha KapTy B BHJE TOYEK, TO
TMOJIYYHTCS HarisiHas KapTHHA paclpefiesieHHs SIBJIEHHS TI0 ILIOILaIH
¥ €r0 MHTEHCHBHOCTb B OTHEJIbHBIX MecTax. IIpHMeHsIs 1IBeTOBLIe TOY-
KU, MOXKHO COBMEIIATh KapPTHPOBaHHe HeCKOJIBKUX siBIeHHE. Kpome Toyek
M KPY?>KOYKOB MOXHO KCIIOJIb30BATh Pa3/IMYHBlEe (QUTYPKH. SbdeKT TO-
YeYHOH KapThl CHH2KAETCs, €CJIH OCHOBA KapTh! sipKasi B U300HITYeT IO/
MHCsAMH. [103TOMY TIPH OOHOLBETHOM M3IMaHHWK OOBIYHO CHHMAIOT TIOf-
IIHCH H PaspeXXUBaOT OCHOBY. IIpH MHOTOKpPaCOYHOM HCIIONHEHHH OC-
HOBY JieNaloT GoJiee c1ab0i KPacKOH (HAIIPUMED, Cepok).

MoXHO HCIIOB30BaTh M APYTHE CIIOCOGH KapTorpadhuyecKok OLeH-
KH COCTOSIHHS, TaKHe KaK CIoco0 JIOKaJIM30BaHHBIX AHATrPAMM U JIOKa-
JIM30BaHHBIX 3HAYKOB. OH ToXe ynoGeH, 0COGEHHO KOTZa Hajo ITOKa-
3aTh HECKOJIbKO HHIPEIHEHTOB B ONHOM MeCTe, HallpHMep, MPH 3arpsa-
HEHHH BOJibI, BO3[yXa UNH B COCTaBe CTOYHBIX BOX M T. [.

75




I'naBa 7
[MPOrHO3 COCTOSIHI/IUH
OKPYXXAIOUIEN [TPUPOTHOMN CPE[Ibl

§ 1. OCHOBHBIE TIOHSTHS!, METO/Ib M 3a1a4H MPOTHO3NPOBAHHS

CJI0BO «IIPOTHO3» COCTABJIEHO M3 JIBYX I'DEYECKHX CJIOB: «IIPO» —
Briepe]i H «THO3UC» — 3HaHHe. Takum 06pasoM, B GYKBAJIBHOM CMBICITE
IPOrHO3 — 3TO 3a6NaroBpeMeHHoe 3HaHHE, T. €. IPENBUIEHHE, TIPefi-
CKa3aHHe PAsBUTHS SIBJIEHHS MM COOBITHSL.

MBI BCe TIPHBHIK/IM K TIPOrHO32M TIOrofibl. B ofiuem xe cirydyae npo-
THO3b! GHIBAXOT CAMOT0 PA3NHIHOTO XapaKTepa, HAIPUMED TIPOTHO3B! MeC-
Ta, UHTEHCHBHOCTH ¥ BpEMEH! 3eMJIeTPSICEHUH. I MIponoriyecKye porHo-
36l — IIPE[CKA3aHMe peXMMa YPOBHEH M PAaCXONOB DEK, 03ep ¥ T. I.
B Halem Cyyae Mbl IMEEM fIeJI0 C TIPOTHO3aMH 3KOJIOTHYECKOTO COCTOSI-
uus. TIpasyia, MpaKTHYecKH MpH JIGOM ITPOrHO3e IKOJIOMHYeCKOro CocTos-
HIS{ BBITOJTHSIETCS TIPOrHO3 COMYTCTBYIOIMX TeOdH3HUECKHX (PAKTOPOB (TeM-
TepaTyphl BO3/YXa, KONMYECTBA OCATKOB, PACXONOB BOM! U T. [, H T. IL).

Pob MpOrHO30B 3KOJIOTHUECKOr0 COCTOSIHMSE YPE3BBIMAHHO BEJIMKA.
Ha oCHOBE IIPOrHO30B MOTYT IIPHHHMATECS] O4eHb BAXKHBIE XO3SHCTBEH-
Hble, COLIMATBHEBIE H IaXe TOJIUTHYeCKHe peleHHsl. JI0CTaTOYHO BCTIOM-
HuTh aBapuio Ha YAIC, uToGH MOHSATH, KAaK BaXKEH CBOEBPEMEHHEIH,
NPaBHJIBHBIE M YECTHHIH IPOTHO3. )

TIpOrHO3 MOXKET BBHITIONHSATLCS 10 ONHOMY WJIH PSy IOKa3aTelieH,
GBITh MHOTOACTIEKTHBIM, KOMILIEKCHBIM. B KauecTBe MepBOro MO2KHO
IIPHBECTH MPHUMEP TIPOrHO3a, JONYCTHUM, COIePKaHHs CBUHIIA B aTMOC-
(bepHOM BO3IYXe TIPU PA3IHIHOM COCTOSIHMM ATMOC(HEPBI B OKPECTHOC-
TIX aKKyMyJISITOPHOTO 32BOfa. A B KayecTBe KOMIUIEKCHOTO — 3TO
COCTOSIHHME SKOCHCTEM B OKPECTHOCTSIX TOLO K€ 3aBOZa.

ITporHo3 xapakrepHU3yercst.

—  BEJIMYHHOH 3a6J1aTOBPEMEHHOCTH,

— ONpaBIBBAEMOCTBIO.

Mo 3a61aroBpeMEHHOCTH TIPOTHO3BI JEJISITCSI:

— Ha KpPaTKOCPOYHBIE;

— Cpe[HeCpOYHEIE,

— [OTTOCPOYHBIE (CBEPXJOJIIOCDOYHEIE).

KpaTKoCpo4HBIe IIPOTHO3BI HMEIOT HeGOJIBIIY 10 320/1ar0BPEMEHHOCT.
TIpu 3TOM, OTPE30K BPEMEHH MOXeET OBITb PA3IHYHEIM, B 3aBHCHMOCTH
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OT BHJ2 NporHo3a. Tak, ecyy IPOrHO3UPYeTCs 3arpsisHeHHe armocdep-
HOTO BO3/lyXa B TOpOIE, TO 3AECh MPHUHATH T€ XKe 3HaueHus 3abaarospe-
MEHHOCTH, YTO M IIPH MPOTHO3€e IOrOfb:

— KparkKocpo4ssle (o 1 cyt.);

— CpefHecpo4Hble (10 HECKONBKHX CYT.);

— posrocpoyntie (o 1 mec.);

— CBEpXJIONTOCPOYHbIE (B IIpefesiax ce30Ha).

Ecnu e, Harpymep, ¥MeTh B BUOY ITPOTHO3 COCTOSIHHSL 3KOCHCTe-
MBI BOKPYT TIPOEKTHPYEMOTO NPeANpUsaTHS, TO Oyner Apyras 3abnaros-
peMeHHOCTE. Hanpumep, IpoeKTHPYeTCs 3aBOM HAa TEPPUTOPHH, THe eCTh
Jnec, 03epo, naiHs, peka. Heo6XomuMo faTh IIPOrHO3 COCTOSTHUS GHOTHL
W B LIEJIOM JIECHBIX, PEYHBIX, O3EPHBIX U KYJBTYPHBIX 3KOCHCTEM.
B [aHHOM CJyuae IIpHeMJIEMBbl TaKve CPOKH:

— KPaTKOCPOYHBIH ITPOrHO3 (710 5 neT);

— CpefHeCpOuHHIH (5-15 yet);

— posrocpounbti (15-30 net);

— CBEPXIOJIrOCPOYHBIH (HasbHecpouHslit) (cBemue 30 set).

BaxkHefiieli XapaKTepHCTHKOH [IPOrHO3A SIBJISETCS €10 ONpaBEBA-
eMOCTh (OLleHKa TOYHOCTH). I1pH 3TOM BO3SHMKAIOT [IBE 3a/layH:

— OLEHKa CaMOM MeTOIMKH ITPOTHO33;

— OLIEHKAa OTZEJIbHOTO MPOTHO3a MX WM CEPHH.

Hapo cka3ath, 4TO IPOTHO3H HKOJOTHYECKOTO COCTOSTHHS BBITIOMHS-
IOTCSl B PAMKAX Pa3MUyHBIX CNyk0 (T. K. CaM MOHUTOPHMHT pacrafjaeTcs
1o orpacisim — I'CH (I'Mzpomereociyx6a), MOHATOPHHT 3emerb (Pere-
PaJIBHOE areHTCTBO KafacTpa OOBEKTOB HEABHXKUMOCTH ), MOHHTOPHHT IOA-
3emueix BOT, (PenepasbHOe aTeHTCTBO [0 HEJPONOJIBb30BAHHMIO) U T. [L.).
[NoaTOoMy CYLIECTBYIOT MHOTO HallpaBAeHHH M HAYYHBIX KO OTCIona
Pa3HbIe TIONXOMB W KPUTEPHH B OLIEHKE TOYHOCTH METOIMKH.

Ho obmmm njist BCeX HUX SIBJISETCS cenymollee. B kauectBe mpo-
THO3UPYeMOH BeJTMYHHBI MOXKET BBICTYTIATh CpeflHeapH(MeTHIeCKoe 3a
nepron HabmoneHuid. FIcxofist U3 3TOro, B Ka4eCTBe KPHTepHsl TOYHOCTH

¥ 3(Q)EeKTHBHOCTH METOINUKH TPOTHO3a ITPHMEHSIETCS] OTHOLIEHHE %,

Iie S — cpefiHee KBaJpaTHYECKOEe OTKJIOHEHHE OLIMOKH IIPOrHO3a, 6 —
CpeHeKBapaTHIECKOe OTKJIOHEHHE (DaKTHUECKHX BEJIMYKH.

JlatHoe OTHOUIEHHE HOMXHO ObITh MeHbille 0,8, a Jydlle MeHbIe
0.5. Eciu 6onpue 0,8, ToO Takag MeTOOHKA CYHTAETCSI ILIOXOH H He
MOXKET TIPUMEHSITBCSL
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JI7Ist OLIEHKH ONpaBJbIBaeMOCTH OTAEJIBHBIX ITPOTHO30B [IPUMEHSIeT-
Csl IOMYCTUMAs OLUMOKa MeXKIYy [TPOrHO3UpYeMOH H (hakTHUECKOH BeJH-
yuHOH. HyXHO Ha3Ha4YMTb [OIYCTHMYIO OLIMOKY, BHITYCTUTD psif IIPO-
THO30B, BHIYUCJIMTE 3TY OLIMOKY ¥ BIYUCIIUTD, CKOJILKO ITIPOLIEHTOB I1pO-
THO30B BHIIYIIEHO C MEHbIUEH, YeM JONyCTHMas omubKa.
OnpaeapiBaEMOCTb I0JKHA OBIT 6oree 50%, B POTHBHOM CJIy4ae Ipo-
THO3 JIy4lle IaBaTh B BHIE CpelHeapH(pMeTHyeCKoH. MoxHo yBenu-
YUTh JOMYCTHMYIO OLIMOKY. B KaXXZIOM KOHKDETHOM CIy4ae BOIIPOCHI
pellanTCs HHAUBHYAIBHO.

MeTonuKy MPOrHO30B IKOJIOTHYECKOro COCTOSTHUS IeNATCS Ha 3 6OJb-
1LIYe TPYIIILL

—  3BpHUCTHYeCKHe (CIelMalM3lpoBaHHble IKCIEDPTHBIE OLEHKH
H Clelaiu3MpoBaHHble 00paboTKH),

— CTaTHUCTHYECKHE METOLHL;

— METOMbl MOLENHPOBAHMSI.

Mertop 3BpPHCTHYECKOTO ITPOTHO3UPOBAHHS IIPHMEHSETCS NOBOJILHO
umpoko. CyTb 3aKJII0YaeTCsi B SKCTIEPTHOH OLEHKE PA3BHTHS SIBJIEHMS
OIBITHBIM KBaJH(HMIMPOBAHHBIM CIIELHAIHCTOM-3KCIIEpTOM. JKCIIEPT,
o6nazast 3HaHUAMH U HHTYHLIMeH, laeT TIpefICKa3aHue COCTOSHHUS 00beKTa
Ha Gynyiee. Jlyuie, Korfja IPOBOLUTCS ONpPOC (aHKETHpOBaHYe) psiga
TaKHX 3KCIIEPTOB, a 3aTeM INOJCYMTHIBAETCS CPE[IHee K3 BCEX OLIEHOK.
OueHb 4acTo TaKhe IPOTHO3bI MOXKHO BCTPETUTh Ha CTPAHHLIAX Ta3eT,
0CO0eHHO TIpH OOCYXIEHHH 3IKOJIOTHYECKHX TOC/eICTBUM CTPOHTENb-
CTBa KaKUX-JIMO0 XO39HCTBEHHBIX OOBEKTOB.

§ 2. CraTucTHyecke METOIb MPOTHO3UPOBAHMS.
OnHothakTOpHBIE NPSMOJKHENHbIE U HENPSAMOMHENHbIE CBSA3H.
MuoroakTopHbie CBS3H

CraTtucTidecKye METONb! MPHMEHSTOTCS, KaK MPaBUIIO; AJIST KPaTKoC-
POYHEBIX TIPOTHO30B, Yallle BCEro 3arps3HeHHst aTMoCepHOro BO3ayXa, Io-
BEPXHOCTHBIX M TOf3eMHbBIX Bofl. CTAaTHCTHUECKHe METO/b! €lLe HasblBaIoT
METOfIaMH SKCTPariofsiiyH. Jleso B TOM, 4TO CTaTHCTHHeCKHie MeTofibl 6a-
3UPYIOTCS Ha TIpeIbITYLIMX JOCTATOMHO JIIHTeNbHbIX HabmoneHusix. I'pa-
(pryeckas HHTEpHpeTaLMs! JAHHOIO MOAXOAA TNpeCTaB/ieHa Ha puc. 7.1

B mepyon ot X, [0 X, MPOBOASTCS HAGIONEHHS M CTPOKTCS. HEKOTO-
pas rpaduIeckast WM MaTteMaTtideckKas 3aBUCHMMOCTh y=f(x). Ha oc-
HOBaHHH 3TOH CBSI3H CTPOMTCS MPOTHO3 MIPH 3HAYEHHH X,  ITOJTy4aeTCst
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HEKOTOpasi BeJIUUMHA «A». [Ipuyem yarie BCEro faeTcsi He TOYHOe 3Ha-
yeHHe «A», a HEKOTOPBIN MHTEPBAJ BEPOSTHHIX 3HAYEHM.

Inst Toro, 4TGB! CO3AaTh METOIMKY NMPOrHO3a Ha OCHOBE CTATHC-
THYECKHX METOJIOB, HEOOXOMMMO BEIOPATh (haKTOpHI, OT KOTOPBIX 3aBH-
CcHT cocTosiHue obbekra. Hampumep comepxxanue CO, B atMocdepe
ropofa 3aBHCHUT OT BEIGDOCOB IIbIMa MHOTMMH KOTEeJBHBIMH, YACTHBIMU
momamu, TIL, apromo6HAsMH U T. 4. Ho atn (hakToph IeACTBYIOT
[TOCTOSTHHO, M3MEHSISICh, MOXKET ObiTh, TONBKO [I0 CE30HaAM. JIETOM —
MEHBIIIe, 3UMOH —  GOJBlLE.

y

X1 X2 X3

Puc. 7.1. I'padmdeckas HHTEpHpeTal|st NIPOrHO3HPOBAHHS
CTATUCTHYECKIM METO/IOM

Ha a1omM ¢one copeprxannie CO, TakxKe B CUJIBHOM CTENIEHH CBSI3a-
HO C MeTeO(aKTOpamH: CKOPOCTHIO BETpa M PACTIPEIENIEHHEM TeMIlepa-
TYpPBl BO3[yXa IO BBICOTE, T. €. YCJIOBHSIM IPOJIYBAEMOCTH, BEHTHIISILIMK
TEPPUTOPHH ropona. HeoGXomMMOo IOCTPOHTE CBSI3b MEXAY KOHIEHTpa-
et CO, ¥ yKasaHHBIMH MeTeo(hakTopamu. 3Has IPOrHO3 MeTeodak-
TOPOB, MOXKHO JIaTh IIPOTHO3 COLEPXKAHHS YIJIEKUCIOTHL. Takue CBSI3H
Ha3BIBAKOTCS KOPPEJNSALIMOHHBIMH. [IpH KOPPEsISIIMOHHBIX CBA3SX 3HAYe-
HHIO apryMeHTa MOXKET COOTBETCTBOBATb HECKOJIBKO 3HaueHHE (DyHK-
1pH. TIpy QyHKUMOHANBHOK CBSI3H 3HAYEHHUIO apTyMEHTa COOTBETCTBY-
€T OfHO 3HaueHHe (QYHKIHH.

KoppessiHoHHEIe CBA3U CTPOSATCS Tak. HaHOCAT B CHCTEME KOOPIH-
HAaT TOYKH Ha Tpaduk, 3aTeM M0 LEHTPY TSKECTH 3THX TOYEK TIPOBOLAT
NIPSIMYIO HJIH KPUBYIO JMHHMH. EciH cBsisb Giin3ka K (HYHKIMOHANEHOH,
TOYKH JIEXaT MOYTH Ha JIMHMU CBsA3H. CBsi3b B 3TOM CJIy4ae TeCHas.
TecHoTa cBsi3H xapakTepu3yercsi KoadhuureHToM Koppesuyy. Ecmm
CBHA3b OTCYTCTBYET, K cJ1abasi, TO KO3(DQHIIMEHT KOPPENSLUH OJIM30K
K HyJIIO, 10 Mepe yBeJIM4eHHSsi TECHOTBI CBSI3H KO(QULIMEHT KOppeJsi-
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LM YBEJMYHBAETCS K €CJM OH PaBeH e[MHHIE, TO CBA3b CUMTAETCS
YHKIHMOHANBHOM. T103TOMY €Cll CTPOMTCS CBSi3b TPOTHOSKPYEMOH
BEJIMYHHBL ¢ KAKUM-JIH00 (haKTopoM, HY2KHO CHayYasa OIpefiesiuTh TeC-
HOTY CBsi3u. JIJIf 3TOrO PacCUMTHIBAIOT KOIDPULMEHT KOPPEsHY 110

dopmye
o il
" R6T S 2
HITH

_2b=x-3)

"= -lpe, (@2
IJle X — 3HaYeHHe ONpeessioero dhakropa (Ipeaukropa), y — 3Ha-
yeHYe OnpefeNsieMoro (hakTopa (IpefMKTaHTa); X, y — CpemHue apud-
METHHeCKHe 3HAYEHHS; I — HHCIO N1ap Psiia; O, O,— CpelHeKBapa-
THYECKHE OTKJIOHEHHS] 3HAYeHHH X H Y.

Cpsi3b CuuTaeTCs TeCHOH, ecn r > 0,7-0,8. TTpn 310M K03 puleHT
KOpPEJISLMH MOXeET GbiTh C IUTIOCOM HIM ¢ MUHYCOM. Ecau ¢ rumocom,
TO CBSI3b IIpsIMas, T. €. C YBeIMUeHHeM MPEAUKTOPa PacTeT H NPerK-
TAHT, €CJIK C MHHYCOM, TO CBsI3b 00paTHasi, T. €. C yBeJIMUeHHeM IIpe-
IUKTOpa, NPEIMKTaHT yMeHbllaercsi. EC/H CBsi3b TeCHasd, CTb CMBICH
TIOJIY4HTh TIPOrHOCTHHECKYIO 3aBUCHMOCTD, KOTOPasl ONPENIENISIeTCs TakK.

[} = —
y=rxy-—’-(x—x)+y
0!

Bce 3Tv NIOCTPOEHHs! X pacyeTsl IPUMEHNUMBL JJIsT CITyyasi, eCJIH CBs13b
BEIP2KAeTCs NpSIMOIL JiMHHeH. ECM KpUBOH, TO HeoOXOUMBl [IPYTHE
TIOIXOMIBL, O KOTOPLIX OyZET yKa3aHO MO3Xe.

PaccmoTpem Tiprmep. JlaTh MPOTHO3 TIOCTYILIEHHS B DEKY tocda-
10B B BHjle P,O, ¢ momanm 1 km? Bopoc6Gopa. Habmronenus mpoBoOau-
JIUCh B TequHe 12 7eT. TTomy4eHs Clefyoiye pe3yasrarsl (1abi. 7.1).

Tabruya 7.1
BriHoC $0C(haToB B peYHYKO CETh CKJIOHOBBIM CTOKOM

Ton 1976 | 1977 1978 | 1979 | 1980 [ 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1988
4.2 13 21 511061 | 300|082 | 60 29 19 | 34 | 115

3
M/c

Rycco | 672 1244 | 384 {588 | 114 | 112 | 138 | 956 | 697 | 155 | 53,7 | 77.4
KT/KM’ IE
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ITocTpoeH rpadyk cBsI3u 3HAYEHHH PaCXOLOB BOAB H BBIHOCA (HOC-
Garos (puc. 7.2) CBsizb OKa3aach IPSIMOJHHEHHOH.

300
200

100 —

Puc. 7.2. 3aBucumocTh BBIHOCA (octaToB OT pacxoa BOJBI

PacyeTel, BBIIONHEHHEIE TI0 BHILETPHBENEHHBIM (GOPMYJIaM, JaIx
CIIeyIOLe Pe3yJIBTaThI.

x=5,14 M3/c y=81,9 Kkr/Kkm?
ox=5,55 Gy=96,3 rxy=0,91
Torza rporHocTHyeckoe ypagHeHHe GyIeT HMETh BHI:
96,3

0, =091—=(0-514 ;
555(Q )+81,9

¥

Iocne npeoépasoaamm TIOJIyYMM IIPOTHOCTHYECKOe YpaBHEHHE:
Rpo, =15,80 +0,76K2 [ km®

OnHako He BCerTa TaKWe CBSI3W HOCSIT NPSIMONMHEHHBIH XapaKTep.
T'opaspo yamie 3TM CBS3M — KpuBble JHHHHM. Kak TyT 6bith? B atom
CJTy4ae HaXOHT NPHMMEHEHHe METOf, BHIPaBHUBAHMSI.

CMmbICTT METOZIA 3aKJTIOYaeTCsl B 3aMeHe NepeMEeHHBIX TakuM obpa-
30M, 4TOOBI' CBSI3b MEXY 3THMU NepeMeHHBIMU Obila TIPSIMOM JIMHHEH.
[Mony4us TaKyo NpsMyto, apameTpbl GOPMYJI ONPEIENSIOT BBILLENDH-
BEIEHHBEIM METOZIOM. 3aTeM BO3BPAlL@ioTCsl K UCXORHBIM MePEMEHHEBIM.

3nech MHOTO BO3SMOXXHOCTEH ¥ BapHaHTOB. PaccMOTpHM OfiMH M3 HEX.

JIoTyCTHM, CBSi3b [IBYX NEpeMEHHBIX BHIPAXKAeTCs (POPMYJIOH BHAA:

y=ax® (7.3)
ITpu atom, x >0 nposoropumMupyeM ypaBHEHHE:
lgy=Ilga+lgx (74)

BeInonHum 3ameHy nepeMeHHEBIX:
lgy=Y;lga=C;lgx=X
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Y

TTonyyaercst HOBOE ypaBHEHHeE:

Y=bX+C (7.5)

D10 ypaBHEHHE NPAMOM JIHHUA.

3atem CTPoST rpadHK CBs3H HOBBIX IIEPEMEHHBIX:

y

i

X

Puc. 7.3. CBsi3b HOBBIX NIEPEMEHHBIX B 38BUCHMOCTH y = ax’

U3 tpadwika onpefensor napameTpbl Gopmysl (7.3)

b=tga; a=10°
Korzia noctpoes rpavK CBsi3H IBYX BeJIHYHH, O4EHb BaXKHO OIIpe-
IeNUTh BH (OPMYJIbI, KOTOpasl OIMCHIBAET 3Ty CBA3b. [l 3TOr0 WcC-
TIONb3YIOT MaTeMaTvyecKye CIPAaBOYHMKH, TJ€ MOXKHO HaHTH pasyyy-
Hble KDUBble W HX aHaJHTHYeCkue BhpaxkeHus. C LeJBblo yCIeIHOro
nofGopa TaKUM 06pa3oM HaJo MMeTh OOJBIIOH OIIBIT.

|

!

i

1

i

|

|

1

. |

I I

| |

1 L
Xl X2
Puc. 7.4. 3aBECUMOCTD
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B oTHOCHTENIBHO MPOCTHIX
CITy4asix MOXXHO DeKOMEH/I0BATH
cnemytowi npueM. CTposT rpa-
()UK CBSI3U. 3aTeM Ha 3TOM rpa-
¢uke GepyT ZiBe TOYKH Ha OCH
X: X, ¥ X,. BruHcaSI0T 3Have-
HHEe X_II0 HEKOTOPEIM (opMy-
nam (taba. 7.2). 3aTem CHUMa-
10T € TpagHKa y', TI0 3HAYEHHIO
X_. Jlanee BBIYHCISIIOT Y, IO
¢dopmyne (rpada 3). I1pu atom
Y, ¥ y, CHUMAKOT 110 3Ha4eHHIO
X, " X, CpaBHUBaeM o0a 3Ha-
yeHus y ¥ y'. Eciu onu Onus-
KH, TO MOXKHO TIPHMEHHTb COOT-

BETCTBYIOILYIO (POPMYJLY.

Tabruya 7.2
Onpenenenne Buga dopmysi
No X, Y. Bun Crniocob
¢dopmyIel BbIPaBHHBAHHS
1 2 3 4 5
X, +X y,+y
1 2 1 2 =
2 5 y=ax+b
Y =A+bX
2 XX, YiYa y=ax’ | X=lgxY=Igy
A=Iga
Y=A+cX
X, +X, -
— Y.y, y=ab X=IlgxA=Iga
c=Igb
8 2x,X, Vit Vi y=a+9 Y=ax+b
X, +X, 2 X Y =xy

B Hacrosinee Bpems onpezienieHke Biaa hOpMyJThL K TIonGop ee Tia-
PaMETPOB OCYIIECTBJISETCS C TIOMOLIBIO KOMIIbIoTepa HyTeM nepeGopa
DPa3/IMIHbIX 3aBUCHMOCTEH U BEIGOpa TOH, KOTOpast HMEET HaHGOJIbIIYIO
TECHOTY CBsi3eH. B MpOCTBIX CTyuasix 9T0 MOXKHO CieJiaTh C NOMOIIBIO
nporpaMmmel «Excel», B Gonee CNIOXHEIX I(pEeKTHBHEE MPUMEHSITH

«Statustica».
HHorzia 3aBECHMOCTD OMHMCEIBAETCS (GOPMYJIOH C TPEMS TIAPAMETPAME.
y
§r iy | (04
} q

X

Puc. 7.5. BripaBHHBaHKe 3aBHCHMOCTH C TPEMs TAPAMETPAMH.

y=ax’ +c¢
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BrlpapHyBaHue (y = c) =@t lg(y—c)=lga+blgx

O6ossadaior:  lg(y—c)=Y lgx=X
Y=bX+lga
Y=bX+d

Torna w3 rpaduka (puc. 7.5) Moyy4arnoT:
d
b=tga,a =10
IlapameTp «C» MOXeT ObITb HalifieH HENIOCPENCTBEHHO K3 rpacuka
(POpPMYJIEL y=2XP+C, ECITH B HCXOJIHOH TabJMIEe HAM H3BECTHO 3Ha4YeHHe
«y» Tpu x=0 mum Gmuskum X=0. ECou 3T0ro HeT. 10 rapameTp «C»
ONPEeNIeNISIOT 1O (hopmyJie
2
Y.y +Yys
S (7.7)
Y1 + y2 - 2ys
Ha rpaguke BEIOHMPAIOT [Be TOYKH M BBITHC/IAKOT

Xs = XXz

Tlo 3HadYeHHO X CHUMAIOT € rpauKa y,
Ecu rpahuK IIPOrHOCTHHECKOH CBSASH CIOXKEH M NPOCTBIMH dopmy-
JIAME OIIHCATD €€ HeJibasi, TO MOXHO TIPHMEHHTH [oMMHOM HeloToHa

A Ay i
y=yo+él%°—(x—xo)+z!zg(x—xo)(x—x,)+..+n!h" (x o x,) (7.8)

h— MOCTOSIHHBIH 1Lar 110 ocH X,

ge Ay, =Y. Y
Ay, =AY, Ay,
Ay, = A"y, -A™y  TONyd4eHHBIE C TabAHIBl WK rpaduKa.

dopmynia TONY4aeTcs TeM JITHHHEE, HeM Goneine 3xavenui X. Vx
Tem GoibLLe, YeM ClioxKHee rpaduk u merbine war h. ITon6op napamer-
pos B (popmyJe (7.8) MOXKHO BBIIIOTHHUTH JI0 X=6 C MOMOLIBIO TIPOrpPaM-
Mmhl «Excel».

PacCMOTPEHHBIE BEILLE CITyUaK NPEATONaratoT CBsish BCEIO ABYX SHa-
yeHyH, TIPOrHO3UPYEMOl BEJIHIHHEL U OIPENEISIOILIETO (akropa, Ha 0C-
HOBAHHMH KOTOPBIX CTPOMTCSI CBA3b. ClieflyeT OTMETHTD, YTO TaKOe [10JI0-
XeHHe, CKOpee, YaCTHBI CITyya, 4eM MPaBuio. [TpuporHbIe SBJIEHHS,
B TOM GHCJIE U IKOJOTHYECKHE, Pe3yIBTaT JEHCTBHS MHOTHX (DaKTOPOB.
TMoatomy ropasno yaile TIPUXOIUTCS HCKATh 32BHCHMOCTE IIPOrHOSKPY -

X, X, U T. I. — 3HaYEHH X,
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eMOH BEeJIMYMHBI OT psiia (hakTopoB. I1porie BCero 3pech MCIOIb30BATh
METOJl MHOXKECTBEHHOM KOPpeJsILMK. XOTS 3TOT METOM K He JIaeT Mpef-
CTaBJIEHHE O PE€HETHYECKOH CBSI3H BEJIMYHH, TEM HE MEHEE, OH MOXKET
OBITb MHOIZA TOJIE3eH.

HccnenopaHusiMi yCTaHOBIIEHO, YTO TIPUBJIEYEHHE K aHAIU3Y Gosee
3 (paKTOpOB (IIPEOHKTOPOB) OOBIYHO BEIET HE K TIOBLIUEHHIO, @ K CHHXKE-
HMI0 TOYHOCTH NPOrHo3a. I103ToMy B IpakTHKe 4allle BCEro YCTAHABIH-
BAIOT 3aBMCHMOCTB OT 2-x (paktopoB. Hanpumep: TlporHos cpenHecy-

TOYHOH BEJIMYMHBI COIEPXKAHUST KHCIOPOHa B PeKe 3UMOI MOXKHO Bbi-
TIOJIHUTD TIO CBSI3M:

Cq, = fQH,), (7.9)
rue CQ2 — COZiep>XaHHe KHMCJIOpOfa B peyHOH Bozie; Q — pacxof Bo-
nel, H — ToywHa nbaa.

B atoM cny4ae MOXHO HCIIONB30BATE MHOXECTBEHHYIO KOPPEJis-
LMI0. Y paBHEHHE PErpPecCHH MMEET BHJL:

C-C=alQ-Q)+blH, —Hn) (7.10)
e C,Q,Hn — CpenHHe 3HaYeHHs paCCMATPHBAEMBIX BEJIHYHH 33 Pac-
CMaTpHBaeMbii MepHon;, Q,H, — apryMeHTHl
CropHbi¥ KO3(OHIMEHT KOPpesLMH Orpesensercs no Gopmye

2 2
MMca+1 o, + 2rCQrCH Fon
9 - (7.11)

1- erH"

IlapHrie KOa(h@uUIEHTE KOPPEJSILIMH ONPENESIOTCS 10 PACCMOT-
PEHHOH BHIILIE (DOpMYJIE.

KoaduimeHTs! perpeccruu orpenesisitorest no GopMyiam:

O, Teq = Ten Ton
a=—CSe " QHy
’ Oq 1-r%ay, (#12)
i o) Fen, ~ Vealon
b =—L o al @
=2 (7.13)

n

|
|
\ Paccmorpum elue rpumep MHOTO(AKTOPHOH MPOTHOCTHYECKOH Mée-

TOJIMKH. TO OIpefiesieHHe (POHOBOTO 3arpsi3HEHHMS ropozia. 371eck OYeHb
XOpOLLIO 3apeKOMeHIOBaN celbsl TTapameTrp
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el (7.14)
n

e N — YHCJIO HabJIoeHu# 33 KOHIEHTpalHeH IPUMeCed B TOpozie B

TeyeHre OJHOTO [IHS Ha BCEX ITyHKTaX HabIoeHHH 10 BCEM IPHMECM

(Wi MX psLy); M — YHCJIO HAOMIONEHHH, KOTJia OTMEYaeTCsl TTpeBbiLle-

HH€ CPeJIHET0 Ce30HHOTO 3HaueHws B 1,5 pasa.

JIng mPOrHO3a KCIIONBb3YI0TCs CEAYIOLIHe MPEUKTOPhL: CKOPOCTh
Betpa Ha BricoTe ¢unorepa (U ), pasHOCTb TEMIIEPATYP BO3AYXa y 3€M-
HOE oBepXHOCTH H Ha Bricote 500 M (AT) n CKOPOCTb BETpa f{a BEICOTE
500 M (Uy,,) a TaKxe sHaueHHe P B IIPEbUTYIIMA [I€HD (P"). Jomyc-
THIM, CTPOMTCSI TIPOTHOCTHYECKAs 32BUCHMOCTD ? OT JIBYX TIPEHKTOPOB
U,,, ¥ P’. Jls1 37010 Ha 0CH X OTKIabIBaK0T PLbamoocn Y — Uy u
OKOJIO 3TOH TOYKW MOMIUCHBAETCS BeJUyMHa P. 3atem 10 MONyyeH-
HBIM TOYKAM IPOBOASTCS IIaBHbIE KPHBbIE, IPHYEM ITH KPHBbIE J01I-
KHBl COENUHSTh TOUKM C OJWHAKOBHIM 3HAYEHHEM. HonyzlaeTcs ce-
MeHCTBO KpHBHIX. TakuM 06pasoM, 3Hasi TIPOTHO3 3HaYEHHH CKOPOCTH
BETpa Ha CJIELYIOLIMe CYTKH K pacriosiarasi iaHHbpiMK O BEJMYHHE 32
NpeiBIIyIHe CYTKH, MOXHO ONpeJeNUTh BEJIHYMHY Ha CIe[yioLiye
cytku. Ilpy 3TOM BBHIJENSIOT
3 rpymnnbl 3arpsisHEHMH BO3NY-
xa B ropoge. | — P> 0,35; 11 —
0,20 <P <0,35; Il — P <0,20.

IMopo6HEE 3aBUCHMOCTH
MOXKHO BHIPa3HTh U B BUJe $Op-
myuel. [Tpaepa, ato Tpebyert or-
peZieNieHHOR H300peTaTebHOC-
TH 1 GOJIBIIOTO OfbITa. B yact-
HOCTH, [Ji pacCMOTPEHHOro
IpriMepa HeoOXOIMHMO JJIs KaxK-
IOH Takod KpHBOH IofoGpaTh
CaMOCTOSITENIBHYIO (OPMYILY,
roe OymyT napameTpel, Xapak-
TepHBbIE 1JIs KQKIOH KPHBOH, 8
3aTeM MPENPHHATb CHCTEMATH-
3aLHI0 3THX TapaMeTpos, T. €.
TIOIBITATECS TIOCTPOUTD CBSI3M 3THX MaPAMETPOB C OLHHM M3 3THX XKe
TIPEJIMKTOPOB KK, MOXET OBITh, C IPYTUMH (HarpHMep AT).

Usoo

16

04
Puc. 7.6. TTporHOCTHHECKIH
rpad¥K AJist ONpesieNIeHHs
KauecTBa BO3[yXa B ropoje
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§ 3. MeTtoam MojienMpOBaHKY
TIPH 3KO0JIOTHYECKOM NMPOTHO3UPOBAHNU

Mopeny [IeysTcs Ha MaTeMaTHYeCKHe, aHAJOTOBBE M HATYpHBLE.
Hanbonee pa3BUTH METOMBI MATEMATHYECKOIO MOJEJMPOBAHHS. IIpH-
4eM MaTeMaTHYeCKHe MOJeNIH OBIBAIOT OYEHb NPOCTHIE, Gosiee CII0KHEIE,
HanpuMmep GalaHCOBble, ¥ COXKHbIE. K IIPOCTEIM MaTeMaTHieCKHM Mo-
JIEJISIM OTHOCSIT OFIHY HJIH HECKOJIBKO HECIIOXKHBIX MaTeMaTHIeCKHX (hop-
myJ. Hanpumep, A/ist onepaTHBHOTO IIPOTHO3a KAayeCTBa PeqHOE BOMIbI

HMXXE BBITYCKA CTOYHBIX BOJ IIMPOKOE TIPUMEHEHHe HAXOOUT (GOpMyna
Y. 1. Popsunepa.

Cc.-C
C - Cme—kt + cr 4] e—kt

s 3 7.15
pac n ( )
rae C — (i)OHOBoe COolEpPXKaHHe 34rpsi3HAIONIHUX BEILLIECTB BO BXOHOM
CTBOpE,; Cracy KOHLEHTPAITUSA BELIECTBA B MAKCHMAJBLHO 3ar Ps3HEH-

HOH cTpye; C_ — KOHLEHTpPALWS 3arPA3HSIOLIEr0 BELECTBA B CTOYHEIX
BOZAX; 1 — KPAaTHOCTb pa30aBiieHusi CTOYHHIX BOA B MAaKCHMAJIBHO
3arpsisHeHHON CTpye; kt — nuHamudeckuit kos(QULMEHT HeKoHCep-
BATHBHOCTH, CyT; € — OCHOBaHHe HaTypaJbHOro Jiorapudma. Koag-
(bHLHeRT AHHAMIYECKOH HEKOHCEPBATUBHOCTH COCTOMT H3 K ¥ t. K —
KO3(HLMEHT CAMOOYHIIEHHS; t — BpeMs IOGETaHus1 OT MecTa copoca
CTOYHEIX BOJ /IO PacuyeTHOro cteopa. KoabuieHT HeKoHCepBaTHBHO-
CTH (11pocTo Ge3 CloBa IMHAMHKYECKAsT) 3T0 — €. OpHeHTHPOBOUHbIE
3HaYeHHs! KOIQPHUIMEHTA CAMOOYHILEHHS] MOXXHO HaHTH B CIIPABOYHOH
JmTepatype (Hanpumep, 1abin. 7 Ha c. 359 B «CnpaBoYHKKe IO THpO-
XHUMHM» 1iof. pen. A. M. HukoHoposa, 1989.)

Jl1st POTHOBMPOBAHKS, HAIPHMED, MHKPOGHOIOTHYECKOTO 3arpsi-
HEHHs] BOZIOEMOB MOXXHO HCTIOJIb30BaTh CIeAYIOyio (opmyJy:

N, =N 10™,

e N, — KOJHMYECTBO MMKPOOPIaHH3MOB B PACUETHOM CTBOPE; N, =
Ha4anpHOE KOJMYECTBO MHKDOOPTaHHU3MOB B ITYCKOBOM CTBOpE; b —
KOHCTaHTa OTMHPaHHsI MHKDOOPTaHH3MOB; t — BpEMSI OTMUDAHHUS MHK-
POOPraHU3MOB.

TlopoCHble OpMyJIEl HCTIONB3YIOTCS [JIsi [IPOTHO3a 3arpsi3HEHHIT
B peKax, o3epax, MOpsX, 3arpsi3HEHMs MOJ3EMHBIX BOJ, aTMOCGHEpPHOro
BO3ayXa ¥ T. [i., ¥ T. IL. JIeHCTBHE AOCTaTOYHO OTPAHHYEHO, ¥ BO3HHKA-

fouge mpoGJieMbl IIPOrHOSMPOBAHHS 3aTPSI3HEHHUE PEIaloTcst C MpHMe-
HeHueM 6oJiee CIIOXHBIX MaTeMaTHYECKHX MOZIeNet.
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K [OCHe[HUM MOXHO OTHECTH 6aliaHCOBHIE MOJIE/H. YpaBHeHHs
Gananca 3arps3HSIOLIETO BEIIECTBa 3aMHCHIBAOTCS JUIS PETHBIX, o3ep-
HBIX, MOPCKUX M MOJ3EMHBIX BOJL. _

B KauecTBe NpHMepa PacCMOTPHM YpaBHEHHE fanaHca 3arpssHsio
LEr0 BELIECTBA [/I51 PEYHOTO [OTOKA:

C,=C,E.*S ¢+>:(CCTiEm- C.E;*Spe +2(CE, - CoEs* Spary (7.16)
rne C, — OXHJIaemas 10 TIPOrHOsy KOHIJ%HTpaIlI/I.SI BEIIIECTBA B 3a,11a1;_
HOM CTBOpE B MAKCHMANbHO 3arpsisHEHHOM CTPYE; C L3 KOHLIEHTD
11Ms 3TOTO BellleCTBa B Ha4aJbHOM (cdonosom cteOpe), C.; — KOHLIEI;:
TpallKist BEIUECTBA B i-M BOJOBBIITYCKE MJIH npuroke; C . — KOHLEHTP
1M1 BELIIECTBA B j-BOTOBBIIYCKe MM NPUTOKE, 1;1; — K03(HIIHEHTEL,
VYUTHBRIOLI}E HEKOHCEPBATUBHOCTb BEILECTBA B ()OHOBOM CTBOpE H 1}2
j BOJIOBBIYCKAX; S, Sea Sgerj — TONPABKH, YUMTHIBAKOLIHE OTPaH
YEHHYIO BO3MOXKHOCTD YOBUIH KOHLEHTPALHH.
PaspaGoTansl (OpMYJIBL U5 ONPENIeIEHHA S oiTlo I/E Ip-
Harprimep, ypaBHeHue OajiaHca BeleCcTBa AJis MOpSt IO HMOHOBY
BBITJISIAT CJIEMYIOLM 00pasoM: o
AC= (C+C +C,+ CLACHBHEAE + Cote G C,+C) (717)
e AC — TIpHpAIeHYe KOHLEHTPalWH 3arpAsHsiolero gemeCTi?Hzi
Bpems At; C, — cOpoC 3arpssHIONHX BEILECTB c Gepera; C, O—TT :K -
peyHsIM cTokOM; C, — c6poc ¢ cynos; C,, €} ” TIPUTOK HJIH e H% :
Bopoobmere; C  — PasNOXEHHE xumirueckoe; C , — PasJoxKeH e
xumuyeckoe; C,, C', — IPUTOK (orToK) Ha rpaHuIe (a3 Boga — i
depa; C,, C’, — NPUTOK (oTTOK) Ha rpanuLe (a3 Bora — rpyH !
MOXKHO 3T0 YpaBHEHue Tiepervicath B Gomee o61IeM BUIIE:
AM=MM,,
e M, — Macca 3arpsisHSIOLIEr0 BEILECTBa, H3MEHSIOILErocs: B MOpe CO
BpemeHeM; M, — HCXOIHasi Macca 3arps3HSIOIIETO BEIIeCTRa.
Vi B mudhepeHLATbHON (QOpME:
dM=qi—ZK -Mdt,
IZe qi — CKOPOCTB [OCTYTUIEHHS 3arPSISHSIOUAX BEILECTE B MOpE; Kq;
CKOpOCTh TIpeBpalleHus (pacrajia) Wik Nepexoia b TPyHTEL aTMOoC
Py, BOOOOMeHa u fip,; XK — CymMa BCEX STHX KOSQ)(pHU,HEH’FOB.
TToC/ie HHTETPHPOBAHHUS M Pa3JIOXKEHHS B Psifl TIOMTyHAETCs.
M=M,[ (2qt-2M3K) / (2+3K -At) | At ( 7.{;2)—
Dra QopMyna [ pacyera 6anaHca 3arPSHSIONEX BELIECTB B i
HOCTOMHBIX ¥ MHOTOCIOMHBIX CHCTEMAX JUTst CIE/[YIOUIKX YCIOBHH: pd

88

-

4eT MPOU3BOJUTCS 110 Cpe/iHEeB3BeleHHEIM KOHLIEHTPALIMSM 3aIPsI3HSIO-

IHX BEIIECTB K CPeIHEMECAYHBIM TEMIIEPATYPAM, FOMYCKAETCS HETpe-
PHIBHOCTb H OTHOPOMHOCTb TOJIeH M Ip. YCJIOBMSL. BanaHCOBBIE MeTon
HaXOIMT NPUMEHEHHE TIPH IIPOTHO3e 3arpsi3HEHUH IPYHTOBHIX BO, I10-
IyJISILYH BPeIHBIX OPTaHHU3MOB U JID.

CroxHble MaTeMaTHyecKye MOiel GasupyIoTcst Ha audypepeHiH-
ANIbHBIX YDABHEHHMSIX KOHBEKTHBHO-AH((Y3HOHHOrO IepeHoca. ¥pas-
HEHUS], B NIPHHLIUIE, OJMHAKOBLI AJIs1 Fa3a Y XHUIKOCTEH ¥ IIPUIOAHBI
AJIsE IPOTHO32 PaClpOCTpaHeH s IIPHMeceH B BOZie U arMocdepe.

ITpu orcyTCTBHM TYpOYNEHTHOCTH (IAMHHAPHOM JBHAKEHHH) Macca
NPHMECEH B €IMHHYHOH Macce BO3AYXa MOXET H3MEHSITHCS TOJBKO TIOL
BJIUSTHHEM MOJIEKYJIAPHOrO obMeHa (Iudysun).

L (7.19)
dt
rne E,, — MOneKyJspHEIH IPUTOK NIPHMECH K | Kr Bosmyxa 3a 1 cm.
PazJioXum NONHYI0 NPOU3BOAHYIO Ha COCTABJISIOLIME, HONYUHM:
%9_dq, 9. 3 o
ag ot Jdx dy oz
e 0q/dt — noKaneHast IPOH3BOLHAS OT q 110 BPEeMEHH, XapaKTepHay-
Iolas H3MeHEHHe (| BO BPEMEHM B HENOJBHXKHOHK TOYKE, U, U, Z —
TNPOEKLK MTHOBEHHOM CKOPOCTH YaCTHLpl Ha OCH X, Y, Z.
Crona e IPHBJIEKAETCS] YDABHEHHE HEPa3PHBHOCTH:

ap " opu . apv + opw
ot odx ody oz
IJie p — IUTOTHOCTH BO3ZyXa.

Crnoxus ypaererus (7.19) u (7.21), nonyyum
oc duc duc  dac
—+—+—+—=E,,
ot odx dy oz

I[Jie C=(p — Macca IpUMecH B 1M3 (KOHLEHTpaLlHs).

B ciyyae TypOyneHTHOTO [BHIKEHHS CKOPOCTb BETPA, KOHLIEHTpa-
L5 MPUMECEH Y APYTHE BeJIMYMHEL HCITBITBIBAIOT GECHIOPSIIOYHEIE (Xa0-
THYECKHE) U3MEHEHHs BO BpEMEHH HJIH, KaK TOBODST, ITyibcalumio. Ha-
Py C XaOTHYECKHM IBHKEHHEM BCe YACTHIIB BO3AYXa HMEIOT HEKOTO-
PY10 OIHHAKOBYIO CKOPOCTB TIepeHoca. MOXHO 3aIicaTh:

u=u+ub v=v+v KT L&

(7.20)

=0, (7.21)

(7.22)
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C y4eTOM 3TOrO, a TAKXKe APYTHX COOOpaXKeHHH MOMy4HM OKOHYa-
TeJIbHO YpaBHEHHe KOHBEKTHBHO-IH(Y3HOHHOTO Tlepenoca:

2 2
Q(_?: {u@-+vgﬂ)—m—%+K (§—S+ G q]+—Z-)—K a_q__q’ (723}
ot ox oy 0Z G w0y’ | ez ez ol

rjie K, — TOpH30HTABHbI KOSQHIHEHT TypOynenTsocTH; K, — Bep-
THKAJBHHH KO3(QHLHEHT TypOyJeHTHOCTH; I — Bpems pellakCalyH
WJIH BpeMs XKH3HH YaCTHIL

PelneHye 3THX YpaBHEHWH aHATHTHUYECKHM METOLOM HEBO3MOXHO,
[O3TOMY KX pellaior NPUGIKEHHO METOIOM KOHEYHbIX PAasHOCTEH, T. €.
[wipepeHIHaN TIPENCTABISIOT KaK Pa3HOCTh HaYaJbHOM M KOHEUHOH
BenuurH. TIONY4aKoTCs OYeHb CJIOXKHBIE CHCTEME YDABHEHHH, KOTOPEIE
pewnatotcst Ha TI9BM. Jlnst aTMoc(epHOTO BO3AYXa M BOIBI MOXHO TI0-
Jy4uTh Ha 3kpaHe BM pacmpocTpaHeHue TONEH NpHMeceH B BoJe
WM B BO3NyXe B De3yJsbTate BHOpPOCA B aTMOCHEDPY 3arpsisHAIOIMX
BEIECTB M3 Of[HOTO MJM psiia MCTOYHKMKOB. Taike u s Bomsl. Cosna-
HBl TIPOrPaMMHEIE TIPOAYKTBI CepHH «JKOJOr», «Kefp» A BO3AyXa.
EcTb mporpaMmel ¥ AJist Bonsl (Hanpumep B kuure H. H. Jlpysxunnna,
A. Y. llnukuHa «MateMaTiyeckoe MOJEIHPOBaHHE M ITPOrHO3HPOBa-
HYe 3arpsisHeHHe TIOBEPXHOCTHBIX BOJ, CYILH»).

JuddepeHipanbHble ypaBHEHHS ONHCHIBAIOT ABIDKEHHE He TOJIBKO
ra3a WK XUIKOCTH, HO M 2JIEKTPHYECKOTo TOKa. [10aToMy y2Ke ZI0BOJIBHO
[I@BHO Haya/M IPHMEHSTh YCTAHOBKH [0 MOJENUPOBAHHIO, KOTOPHIE Ha-
spiBatorcst ATJIA (3MeKTpo-THAPOIHHAMMIYECKHEe aHanork). Ectb U npy-
THe, HalPHMED, MarHUTOTHAPOIMHAMUYECKAs], SJIEKTPHHYeCKas H T. L.

CyTb MOIENMpPOBAHHSI COCTOMT B ClenymoueM. JIOMyCTHM, HMeeM
JIEHTY 3IEKTPONpPOBOIHOH Gymary. OtpesieleHHsIM 06pasoM 3Ta JIeHTa
KOIHPYET PyCJo PeKH, T. e. Oymara OrpaHH4HBAETCs 3EKTPONPOBOLH-
MbIMM LiEHaME. TTo 6ymare MPOIYCKAeTCs MeKTPHYeCKHH TOK. JIBHxKe-
HY€ 3JIeKTPOHOB HMUTHPYET [BUXKEHHE JKHIKOCTH H TPHMECeH. DnekT-
POIPOBOJHAS MTJIA MOXET PUCOBATH (IIPOXKHUIaTh) Ha 3TOH Oymare H30-
JIMHHW PABHBIX TIOTEHLHANOB (HalpsKEHHH), KOTOpble COOTBETCTBYIOT
KOHIieHTpauuy npumeceil. Armaparel T JIA npuBeKaloTCst s Mpo-
THO3MPOBAHKS OJIS TIPHMeCel OT OTEJbHOTO HCTOYHHKA.

B HEKOTOpBIX BAXXHHIX CJy4asix CTPOSIT HAaTypHbE MOJENH, T. €.
MOTIENVPYIOT NIOTOK (peKy) B 331aHHOM MaciiTabe ¥ BBITYCKAkOT MpH-
MECH € ONHOBPEMEHHbBIM H3MEPEHHEM ITAPAMETPOB ITHX nprmeceid. Ha-
TYpHBIE MOJEJH TIPUMEHSTIOTCS. B HAYYHBIX LeJIAX /Ul KaMOPOBKH Ma-
TEMATHYECKHUX MOJIEJIeH.
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PA3JIET IV.

MOHHTOPHHT COCTOSIHHS
OTHEJIBHBIX IIPHPOJHBIX CPE]]

I'napa 8
MOHUTOPHUHI COCTOIHUY ATMOC®EPHOTI'O BO3JIYXA

§ 1. OcHoBHbIe 321244 MOHUTOPUHra aTMocdepsl.
UcToyHUKY ¥ (hakTophl 3arps3HeHus atMoccepsl

HeoTpemiIeMBIM YCIIOBHEM yCIIeXa aTMOC(EPHOH NESTENBHOCTH SB-
JisieTcsl MH(QOpMalyst O CONEPKaHUU B aTMoctepe Pa3fIMuHbIX ITpHME-
cedt. Jlyist atoro B 1972 1. Gplia co3fiaHa o6IerocyiapcTBeHHas CIryx06a
HaOMofleHUH ¥ KOHTPOJISl 32 YPOBHEM 3arpsi3HEHHS TIPHPOIHOM CPEMIBI
OI'CHK, xoropas Haxomunack B cucreme [ockomrumpomera. Ceduac
3T0 TocynapcTBenHas cnyx6a Habmonenut (TCH) 3a cocrosinyem ok-
py>KaroLieH Cpesibl, ¥ 0Ha (PyHKIIMOHUPYeT B pamkax PefepalibHON CIIyXK-
OBl 110 THAPOMETEOPONIOTHE ¥ MOHHTOPHHTY OKPY2KaIouleH cpefnpl. B cu-
creme I'CH fieficTByeT ceTh CTaHLIMH [0 3arpsI3HEHHIO ATMOCEPHL.

Ha I'CH Boanaraetcs 3agaya obecriedeHus 3aWHTEPECOBAHHEIX I'0-
CYIapCTBEHHBbIX OPraHOB, NPEANIPUATHH, YUpeXXIeHUH W OpraHu3aiui
CHCTeMATHYECKOU MH(OpMALMeH M IIPOrHo3amu 00 YpOBHE 3arpsisHe-
HHS$ aTMOCepbl, 00YCIIOBJIEHHOTO X035HCTBEHHOH JIESTEIEHOCTRIO H Me-
TEOPOJIOCTHYECKUMY YCIOBHSIMH. PellleHHe 3TOH 3a7auy BKJIIOYZET:

— HabJIoeH!s 332 YPOBHEM 3aTpsi3HEHHS,

— OLEHKY YPOBHS 3arpsi3sHeHHH U ero U3MeHEeHUH;

— TIPOTHO3 OXHJIaeMbIX U3MEHEHUH Ka4yecTBa BO3MyXa.

B uensix yHH(UKauy# crioco6oB HaOMIOAEeHUH, XHMHYECKOTO aHa-
Jiu3a npo6 BO3AyXa, CTaTHCTHYECKOTO aHaK3a HHGOpMaLKH H (opM ee
Ipencrapienus B 1979 r. 6o M3faHO «PYKOBOLCTBO II0 KOHTPOJIIO
3arpsisHeHHst atMoceprl». B 1991 r. 370 pyKOBOACTBO BHILLIO B HOBOMH
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penakuui. OHO yrBepxjeHo ['mupomeTeociyxGoii ¥ MUH3PaBOM
H COJIEPYKHT MCXOJHEIE TIOJIOXKEHKS 110 BCEM HAIPABJIEHHSIM JesTe bHO-
ctit TCH Ha ropofickoM (MMIIZKTHOM), PETHOHAJEHOM H IJIO0AJTBHOM
(¢poroBoM) ypoBHSIX. B HOBOM TeKCTE «PYKOBOACTBA...» PaCCMOTPEHBL
Y [IaHBl OCHOBHEE [PaBHJIA 110 CNEAYIOLHM HalpaBJIeHHIM:

— OpraHM3all¥s ¥ IPOBELeHHe MOHHTOPHHTA (BBIOOp MecTa Habiiio-
IeHuH, porpamma paboT, TIpOBeNeHHe H3MepeHHH);

— aHasju3 npo6 BO3AYXa, aTMOCQEPHEIX OCATKOB, CHEXXHOIO IO-
KpOB3;

— c6op, 06paboTKa, aHaI13 Y PeJIOCTaBIeHKEe MHPOPMALIMH 3aHH-
TepPECOBaHHBIM OPTraHH3allHIM.

CreneHb 3arpsisHeHHs aTMOCQephl 3aBHCHT OT KOJMYECTBA BHIOPO-
COB BPEIHBIX BELECTB M UX XMMMUYECKOTO COCTaBa, OT BEICOTHL, Ha KOTO-
POi1 OCYILIECTBIISIOTCS BBIGPOCHL, ¥ OT KITMMATHYECKHX YCIIOBHH, ONpejie-
JISHOIMX TIEPEHOC, PACCEMBAHKE U TIPEBpAlleHHe BhIOPACHIBAEMBIX Be-
LIECTB.

VICTOYHMKHK 3arpsi3HEHHst aTMOC(ephl PA3IMYaroTCs 10 MOIHOCTH
BHIGPOCA (MOLIHBIE, KPYITHEIE, MEJKHE), BHICOTE BHOpOCa (HH3KHe, CPefl-
HYe ¥ BBICOKHE), TeMIIePAType BHIXOMSIMX Ia30B (HarpeTbie ¥ XOJOA-
Hule). K MOILIHBIM HCTOYHHMKAM 3arpA3HEHHs] OTHOCSITCS IIPOHM3BOMICTBA
THIIa METAJUIyPriHYecKuX W XHMMHYECKHX 3aBOLOB, TEIIOBHIE 3JIEKTPO-
CTAHLMH ¥ T. I. K MEJIKUM HCTOYHKKaM — HeGO/bLIHE KOTEJbHBIE H
TIPEJIIPUATHS. MECTHOH ¥ TIHIIEBOH MPOMBILIEHHOCTH, TPYOBI IEYHOTO
oToruieHusi. BoJbllIoe KOMMYECTBO MENKHUX HCTOYHMKOB MOXKET 3Ha4H-
TeJILHO 3arpsisHsiTh BO3AYX. [0, HU3KMMH HCTOYHHKAMH TIOHUMAIOT Ta-
KYie, KOTOpHE MMEIOT BHICOTY Hibke 50 M, moj BeiCOKMMU Gornee —
50 M. HarpeTsiMH CUMTaiOT HCTOYHHKAMK C Temnepatypoi seie 50°,
XONOZHBIMH — HiKe 50°.

B BHIGpOCAX MPETIPUSTHE! PA3THHHEIX OTPACIIEH MPOMBIILILNIEHHOCTH
U TPAHCIIOPTA COMEPAKHTCS OOMBLIOE YHUCIIO PA3NHYHBIX BPEIHBIX TIPH-
Mmeceit. TIouTH M3 BCEX MCTOYHHKOB TOCTYTIAIOT B aTMoCepy AHOKCHI
cepsl (SO,), mbub, okHch yryepona (CO), oKcuzbl asora (NO, NO,).
MHOro BpefIHBIX BEIIeCTB OGpasyeTcs TMpH CKWrankd Torumea. Ilpu
HETIOJTHOM CXKMI'aHHH BBIIEJISIOTCS apOMaTHYECKHe YTJIEBOLOPOIbL, YacTh
KOTODBIX OTHOCHTCSI K KAHIEPOTEHHEIM BelecTsam. MHOro BHIGPOCOB
JI2JOT TPaHCIOpTHBIE cpezicTea. [Ipu pabore mBUrateliedl BHYTPEHHETO
cropaHusi BEIGpaCHIBAKOTCST CBHHEL, XJIOp, 6pom, (ocdop, caxa, OKCHI
yrJIepofia, anbIerkbl 1 IPp. DTOT epedeHb MOXKHO NPOLOJIKATh H ITPO-
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pomxare. Ilo AaHHBIM CTATHCTHYECKOH OTHETHOCTH €XErONHBIH Tepe-
YeHb BpEOHbIX BELUECTB B Poccuu BKMoYaeT CBhie 300 HaumeHOBa-
HU. PaspaGotanel u yrepxuensl IIJK /st BEIIECTB, OKA3BIBAIONX
BPE/IHOE BJIMSIHHE Ha 3[I0POBLE YesoBeKa. IlepeyeHb 3THX BEILECTB OaH
B «PykoBozcTBe...». Bepercst pa6ota Mo yCTaHOBIEHHMIO TSI KaXKIOIO
NPEANPHATHS TIpefielbHO-HonmycTiMbix BriGpocos (ITIB). ITIB — sto
BHIOPOC, TIpH KOTODOM B padOHE PACHOJIONKEHHS JAHHOTO HCTOYHHMKA
KOHUEHTpalys NprMeceli He mipesbiliaeT ITK.

i Ha crerienb 3arpsistenus arMocdepbl KpoMe KOHLEHTDALHH TIpHMe-
cedl B BHOPOCAX BJIMAIOT U METEOPOJIOTMYECKHE YCIOBHS. PacceHBaro-
111251 CIIOCOGHOCTL aTMOC(HEPE! 3aBHCHT OT BEPTUKAJIBHOTO PACTIpeneie-
HHs TeMIIEPAaTypH M CKOpOCTH BeTpa. Ecy Temnepatypa ¢ BhIiCOTORH
NajJiaet, T0 CO3AATCS YCIIOBHST MHTEHCHBHOTO TyPOYJIEHTHOIO Iiepeme-
UIKMBaHKS. ECJIM eCThb MECTO MHBEPCHH TEMIIEPATYpHI, TO PACCEHBAHHE
npumeceit ocnabesaer. CKOPOCTb BETPa MPSIMO BJIMSAET HA PaCCEeHBAHHE
npumeced. OHAKO OYEHb CHIIBbHEI BETEp MpENSTCTBYET HayalbHOMY
TIOABEMY BHIOPOCOB M KaK Obl PaCCTHIAET IIPUMECh paHblue. JIIs MoLi-
HEIX HCTOYHMKOB, HallPUMeED, JJIs TEILJIOBBIX 3JIEKTPOCTAHIMI OnacHast
CKOPOCTb BeTpa cocTaBnsier 5-7 M/c.

Ha atmoc¢epHbie TpUMeCH OKa3HBAET BJIMSIHUE COJHEYHAs pafHa-
uus. TIpoHCXOST (OTOXUMHYECKVE PeaKLWH, B pe3yJbTaTe KOTODHIX

06pasyoTCsl NPOM3BOJIHBIE BELIECTBA, KOTOPEIE HHOIAA MOTYT GBITh 6O-
JIee TOKCHYHBL

§ 2. Bunpl, pasMeneHHe U KOJMYECTBO TI0CTOB
MOHHTOPHHTa aTMOC(epbl

Haluronenus 3a ypoBHeM 3arpsi3HeHUs aTMOCQephl B ropofiax H
HaceNeHHBIX MyHKTaX OCYLIECTBASIOTCS Ha noctax. IToct — 310 Touka
MECTHOCTH, Ha KOTOPOH DasMeIL@eTcsl TIaBHILOH MJIH aBTOMOGHIb, 060-
perOBaf{HbeI COOTBETCTBYIOLMMH MpHOOpamu. ITocTel GBIBAIOT TPeX Ka-
TETOpHH:

— CTalHOHAPHEIE,;

— MapUIPYTHELE,

— nepefBrKHble (MoadakeIbHbIE).

UCTaU,HOHaprII:I NOCT MpeJHa3HaYeH AJIs1 00eCTIeYeHHsT HEIpephiB-
HOH PEeruCTpalMH COAEePIKaHHs 3arpsI3HSIIOIKX BemecTs. M3 yucina cTa-
UMOHAPHBIX TIOCTOB BBIIEJISFOTCS OLOPHBIE CTALMOHAPHEIE TTOCTHL, KOTO-
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phIe TIpe/{HA3HAYEHb! JUIsl BBISIBJIEHUS JIOJTOBPEMEHHbIX H3MEHeHHH CO-
[epaHKUs OCHOBHBIX 3arPs3HSIOIIKX BElIeCTB.

MaprpyTEBIH TOCT CIIYXKHUT [t PEryJIsipHOro 016opa rpod Bo3ay-
X4, KOT[a HEBO3MOXKHO MJTH HElleslecoo0pasHO YCTAHOBHTD CTaLMOHAP-
HEI TIOCT WK Heo6xomumo Ooree [€TaNbHO H3YYMTbh COCTOSIHHE 3ar-
PSISHEHHS BO3OyXa B OTAENBHBIX paHOHAX, HaTPUMED, XKHJIBIX.

TlepenpinkHoi (MOhaKeNbHbIT) NOCT TpeaHasHaveH st ot6opa
npo6 TOH IBIMOBEIM (Ta30BbIM) (DaKesoM C LeNbio BRIABJIEHHST 30HbBI
BJIMSTHHST IAHHOTO MCTOYHHMKA TIPOMBIILIIEHHBIX BEIGPOCOB.

CraupoHapHBIe TIOCTH 060PY/IOBaHb! CIIELHaTBHBIMH I1aBUIbOHAMH,
KOTOpHIE YCTaHABJIMBAIOTCS B 3apaHee BHIOPAHHEIX MeCTax.

Ha6moneH:s Ha MapIIpYTHHIX TIOCTaX IPOHM3BOLSATCS C TIOMOLLBIO
TIepeIBHKHBIX JJaGopatopri. MaplipyTHble NOCTH! IPE/TIOIATaloT 0CTa-
HOBKH B 3apaHee BHIOPaHHBHIX IIOCTOSHHEIX MecTax. OjiHa MalliHa 3a
pabounii feHb 00beaxkaeT 4-5 Toyek. I1opsaaok ofpesna JomKeH OHTh
THOCTOSTHHBIM, 4TO6H! 00eCIIeYHTE OnpelieleHUe KOHLIEHTPAIMH B OIIpe-
JIEJIEHHBlE CPOKH.

Ha6moznenus nof ¢hakesiom NMPOU3BOASTCS TaKXkKe € IIOMOLIBIO 0060-
PYIOBaHHBIX aBTOMAIMH. [lofi(pakenpHEle TOCTH PACHIONOXKEHBl Ha
(DMKCHPOBAHHBIX PACCTOSIHMSX OT MCTOYHHKA. OHH IepeMelnaroTcs
B COOTBETCTBHH C HAIpPABJEHVEM (DaKesa.

Perpe3eHTaTHBHOCT HAOMIONEHHH 32 COCTOSIHUEM 3arPA3HEHHS aT-
Mocephl B TOPOZiE 3aBHCUT OT IPABHIBHOCTH PACTIONIOKEHHS T10CTa Ha
obcnenyemoi Tepputopur. IIpu BEIGOpE MeCTa DACTIONOXKEHMs NOCTa
VYHTEBAETCS XapakTep BbliaBaeMoi mH(opMaiym. Ecmi Hajo momy-
YUTh (DOHOBBIE NAHHHIE, TIOCT PACloJiaraeTcst Ha y4acTke MECTHOCTH,
KOTODHL He TIOABEPraeTcsl BO3AEHCTBHIO OTAENPHO CTOSIIMX HCTOYHH-
KOB BEIGpOCOB. Briarofiapst 3Ha4MTeIbHOMY TiepeMeIIMBaHHIO TOPOJICKO-
IO BO3IyXa, yPOBEHD 3arPsi3HEHHs B paOHe NocTa Oy/IeT ONpeNeNsITbCs
BCEMH HCTOYHMKAMHM. ECITH Hajio MONYYHTh NaHHbE 00 OTIENBHOM ¥C-
TOYHHUKE, TI0CT Pa3MELIAIOT B 30He HAHOOMBIIEH KOHIIEHTPALMH.

Kaxkplit OCT Pa3MelaeTcs Ha OTKPHITOH, IPOBETPUBAEMOR CO BCEX
CTOPOH IUIOLIAJIKE C HEITBUISALIMM [OKPBITHEM: acanbT, GeTOH, TBEPABIH
IPYHT, Ta30H.

T[ToCTHl pasMeLIarTCsi B MeCTax, KOTOpble BEIOMPAOTCST Ha OCHOBE
TIpe/TBAPHTEIIBHOTO HCCIeOBAHHS 3arPsi3HeH s BOSMYIIHOH cpentel. ITpu
3TOM CJIe[lyeT YYUTHIBATh [IOBTOPSIEMOCTb HATpaBJIeHHs BETpaA Haj Tep-
putopue# ropofia. BEI6opy MeCTOnOIOKe s CTalMOHAPHBIX TIOCTOB 1071~
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JKHO NpEeMIECTBOBATh O3HAKOMJIEHHE C I€HEDAIbHBEIM IUIAHOM Das3BH-
THS TOPOAE, YTOO! YHeCTh IIAHUPYEMOE PA3MELLEHHE HCTOUYHHKOB 3ar-
PSISHEHHMS U XKUIBIX PalOHOB. TTOCTEI pasMeIlaloTcst B XKHIBIX padoHax
(B MepByIO OYepenlb TaM, I7ie KOHLIEHTpaLysi BhILE), 3aTeM B aIMHHHC-
TPaTUBHOM LIEHTPE HACENIEHHOIO IIyHKTa H B XHIBIX paHOHax C pas-
JIMYHBIM THIIOM 33aCTPOHKH, a TaKKe B IlapKaxX M 30Hax oTipixa. K yucny
HanboJee 3arpsi3HEHHBIX PAaHOHOB OTHOCSITCSI 30Hbl HAHOOJBIIMX MaK-
CHMAJIBHBIX PA30BBIX M CPELHECYTOYHBIX KOHIEHTPALHH, CO3/aBaeMble
BBHIGPOCaMHU NPOMBILILIEHHBIX TIPEANPUATHI (TaKue 30Hb OGHYHO HaXo-
nsarcsi 0,6-2 KM OT HHM3KMX HCTOYHHMKOB H B 2-3 KM OT BBICOKHX),
a Takxke apromarucrpany (B 50-100 m or Hux).

PasmereHye 1 IepeHOC NOCTOB COIVIACOBBIBAIOTCS C MECTHBIMH Opra-
HAMHM THAPOMETEOCTYKOBl M CaH3TIMIEMHANI30Pa.

YHCII0 CTalMOHaPHBIX TTOCTOB OTIPEIENISETCS B 3aBHCMOCTH OT YHC-
JIEHHOCTH HaceJNieH¥s!, IUIOIANH TOPOZia, pesibe)a MECTHOCTH, CTElleHH
HHAyCTpHanu3auyy. [1py yucneHHoCTH HaceseHus SO THIC. YEJIOBEK YC-
TaHaBmMBaeTcs — 1 noct, 50-100 teIC. yen. — 2 mocra, 100-200 ThIC.
yeJ. — 2-3 mnocra, 200-250 Teic. yen. — 3-5 moctos, 6omee 500 ThIC.
ues. — 5-10 nmocros, Gonee 1 maH. — 10-20 cranHoHapHBIX ¥ Mapii-
PYTHBIX TOCTOB. ECTECTBEHHO, KOJIMYECTBO NMOCTOB MOKET GBITh YBEJH-
YEHO MPH CIIOXKHOM pelibedbe, GOJBLIOM YKC/Ie HCTOYHHKOB 3arpsisHe-
HUSl, 3 TaKXXe TPH HaNTMYHK OOBEKTOB, it KOTOPBIX YMCTOTA BO3LYXa
HMEET NEPBOCTENIEHHOe 3HaueHue (YHUKaJIbHBIE MapKH, HCTOPHYECKHE
COOpPYKEeHHS).

Tlpu nopdakebHEX HAOMONEHUSIX MeCTO 0TO0pa MPoG BHIGHPAIOT
C YYeTOM OXKH/I2eMBbIX HaWOOJBIIMX KOHLEHTPALMH IIPUMEced Ha pac-
crosausx 0, 5, 1, 2, 3, .., 10 km.

§ 3. Ilporpammel, CpokH HabJIO/IEHHIL, ONIpe/ieieHne NepeyHs
KOHTPOJNMPYEMBIX BELIECTB TIPH MOHUTOPHHTE aTMOCQEpb

PerynsipHeie HaOJIOEHHS Ha CTalMOHAPHBEIX IIOCTAX IPOBOASTCS
TI0 OZHOH M3 YeTHIpeX TIPOrpamMm HaGJIIOEeHHH: TIONHOH, HEeNOJIHOH, Co-
KpalleHHOM M CYTOYHOH.

Ilosnas mporpamma HaOmopeHHS TIpeRHa3HayeHa JJisi TIONYYEHHS
HH(OPMALIH O PA30BEIX M CPEIHECYTOYHBIX KOHIEHTpaumsx. Habmome-
HYSL 110 TIOJTHOH IIPOrpamme BBIIONHSIOTCS €XKEIHEBHO TyTEM HErpephiB-
HOH PETUCTPALMK C NIOMOLBIO aBTOMATHYECKHX YCTPOHCTB HTH IUCKPETHO
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yepe3 paBHble IPOMEXXYTKY BPeMEHH He Menee 4 pa3 B CYTKH IpH 00si3a-
TeJIbHOM 0160pe B 1, 7, 13 1 19 4acoB 110 MECTHOMY IEKPETHOMY BDEMEHU.

Mo HemnoJHOK nporpamMme HaOMIOAEHHS POBOASATCS C 1IEJIBIO TOJTY-
YeHHs MH(OPMALIMK O Pa30BIX KOHIIEHTPALUsX exelHeBrO B 7, 13 1 19
YaCOB MECTHOTO JIEKPETHOIO BPEMEHH.

To cokpaleHHOH Tporpamme HaOJIONEHHs [IPOBOASTCS C LIEJIBIO
TI0JIy4eHHst HHGOPMALHMH TOMBKO O Pa30BBIX KOHLIEHTDALMAX €XXe/IHEB-
HO B 7 ¥ 13 4acoB MeCTHOro IEKPETHOTO BpeMerH. Takre HabmoneH:s
06BIYHO TTPOBOASAT B SKCTPAOPAHHAPHEIX YCJIOBUSX: TEMIEpaTypa BO3-
nyxa Hke 45° 4 B Mectax, e CpelHeMeCsYHEIE KOHUEHTPALHH HIDKe
1/20 maxcumanbHoit pasosoit [11K. Jlomyckaetcst NpOBOAMTh HaOJIo-
JIeHHUd 10 CKOJIb3siteMy Tpaduky B 7, 10 v 13 4acoB BO BTOPHHK, 4€T-
Bepr, cy66ory u B 16, 19, 22 yacoB B TOHENENBHKK, CPeRy, IIATHHLLY.

ITporpamma cyTouroro oréopa npo6 npeaHasHayeHa iJist copa HH-
hOpPMALIMH O CPEIHECYTOYHBIX KOHLIEHTpaUKsX. B ommayme ot Habio-
JIEHHH TI0 TIOJIHOH MporpaMme, HabIIIoneH s 110 3TO¥ IIporpamme ITPOBO-
ISTCS TyTeM HEMPEPBIBHOIO CYTOYHOTO 0160pa nmpol ¥ He MO3BOJISIOT
TIOJIYYHTh Pa30BEie 3HAYEHHS.

Bce MporpaMMmbl LT BO3MOXHOCTE OINPENENSITE CPETHEMECTIHE.,
Cpe[HETONOBHIE U T. JI. 3HAYEHUSL.

OnHOBpEMEHHO € 0T60poM NP0 BO3AyXa BHISBIISIIOT METEOPOJIOTHYeC-
KHe TapameTphl: HalpaBeHHe M CKOPOCTh BeTpa, TEMIEPATypy BO3yXa,
COCTOSTHHE TIOTOfBI M TOACTHMAIONEH TIOBEPXHOCTH. LI CTAllMOHAPHBIX
TIOCTOB JOMYCKAETCs CMELIeHHe CPOKOB Habmmofermi Ha 1 gac. Jlomycka-
eTCsl IPOITYCKAaTh HAOMIONeHUs B BOCKPECEHBE U MPA3HIIHbIE JIHH.

Ha6monenus Ha MaplIpyTHBIX NIOCTaX TakXKe IPOBOASITCS NO 1OJ-
HOM, HETloJHOM M COKPALLEHHOM nporpammam. JIiist STHX THUIIOB MOCTOB
paspellaeTcs: CMEIeHHe CPOKOB Ha 1 yac B 00e CTOPOHEI OT CTaHJapT-
HOI'O BPEMEHH.

Cpoxu 0160pa Npo6 K MOAhAKEBHBIX HAO/TIONEHHAX IOJKHEL 06ec-
eYUTh BBISBJIEHYE HAMOONBLIMX KOHLEHTPALMH NMPHUMECeH, CBS3aHHBIX
C OCOBEHHOCTSIMH PEXXKMa BHOPOCOB M METEOYCJIOBHM PACCesTHHS, H OHH
MOTYT OTJIMYATBCS OT CTAH/IAPTHBIX CPOKOB.

TTpu HeGATONIPUSITHEIX METEOYCTIOBHSIX M 3HAYMTENTBHEIX Bbrﬁpocax
HaGIIONEHKS TIPOBOASITCS Yepe3 3 yaca.

B atmocepy roposa Noctymaer GOJbIIoe KONMYECTBO PasIHUHBIX
BpeIHBIX BellecTB. II0BCEMECTHO BEIODACHIBAIOTCS TaKHe BPEIHBIE BE-
LIECTBA, KaK bl (B3BEILEHHbE BELIECTBa), IMOKCH]L CEPHI, THOKCHA H

96

F W=

OKCHJl a30Ta, OKCHJ| YIJIepOfia, KOTOPEIE TIPHHSITO Ha3BIBaTh OCHOBHEIMH.
Kpome Toro, BEIOpachiBaeTcst MHOTO CrieliH(HUUeCKHX Bellects. [lepe-
YeHb BELLECTB [JI U3MEpeHHs YCTaHABJIHMBAeTCS HA OCHOBAaHUM CBEJE-
HMH 0 COCTaBe K XapakTepe BEIOpocoB. OTpellesIsioTCs BHIGpackiBaeMble
BEILIECTBA H OLIEHUBAETCs BO3MOXHOCTE TipeBbintenus I1K. B pesynb-
Tate COCTABISIETCS! CIMCOK BELIeCTB, NOAJIEXaWux KoHTposmo. Kpome
3THUX BeLIeCTB 00S13aTe/JbHO BKJIIOYAKOTCS B CITHCOK:

— pactBopHMble Cynb(hate U 6eH30(a)nHpeH (B roponax ¢ Hacese-
Hyem Gomee 100 ThIC. YeJIOBEK),

— (hopMasIbIErH] K COe[JMHEHHS CBHHIIA (B TOPOLAX C HACENEHHEM
Gonee 500 TBIC. — 3TH BEILECTBA BHIOPACHIBAIOTCS ABTOMOGHIISIMH);

— MeTa/JIbl B TOPOfiaX, I7ie eCTh NPEATPHUSTHS YePHOR U 1BETHOH
MeTaJLIyPTHy;

— TNECTHLUABl B FOPOJiaX, PACTIOJIOXKEHHBIX BOJIH3H KPYITHBIX CEJlb-
CKOXO3STICTBEHHBIX TIOJEH.

OpuH pa3 B Tpu Tofa NPOMCXOLNT IIepecMOTp CITHCKa. Tlepen atum
NPOBOAAIT NpefBapUTeibHble HabMIONeHUs st TOTO, YTOOB OPHEHTHPO-
BOYHO OLEHHTb COCTOSIHHe 3arpsisHeHusl. I1pu nopdakenbHBIX Habmo-
IEHHSIX OCHOBHHIE TIPHMECH He u3mepsiioT. HabimoneHus BeqyTcs Tob-
KO 32 crieLM(pUIeCKHMH BellleCTBAMH, BEIOPAChIBAEMbIMU JIAHHBIM MpPef-
nipusitveM. I1porpamma nondaxembHBIX HaOMONEHHH COCTABISIETCS TAKUM
06pa3oM, 4TOOBI YHCI0 HAOMIONEHHH Ha KAXK/I0M PaCCTOSTHUM OT MCTOY-
HUKa 6bl10 He MeHee 50.

ExeronHo cocrabnsiercs mporpamma paboT KaxKJIoro IocTa.

Ort6op 1po6 MpOoHU3BOAUTCS Ha BBICOTE 1,5-3,5 M OT MOBEPXHOCTH
3emny. ITpopgosmkuTensHOCT 0T60pa ISt ONpefesieHHsl pa30BbIX KOH-
venrpatmi 20-30 muH. IIist cpeqHEeCYTOYHBIX ITOKa3aTelled — Tak-
x)e 20-30 MUH. IIDH TUCKPETHBIX HaOJIOAEHUsIX U 24 yaca — mpH
HeIpepbIBHOM 0TGOpe npo6. I1pogomKUTeIbHOCTE METEOPOJIOrHYEC-
Kux HabmogeHust — 10 MuH.

ITpo6er BO3yxa, OTOOpAHHBIE Ha [10CTAX, JOCTABISIOT B CJIEAYIOLIME
XHMHYEeCKHe NOApa3feseHHus:

-— CPYNIb MK 1ab0paTopHM 1O HaOJIOAEHMSIM 3arpsi3HEHUS aT-
mocdep;

— KYCTOBBIe JIabopaTopuy (TpyTiis);

— LIPHTPAJIM30BaHHBIE JIaO0PAaTOPHH PA3JIMYHOH CIIElHAaH3aLHH;

— ClelMaIH3UpOBABHEE JJab0paToOpHH Hay4YHO-UCC/IEN0BATEIECKUX
OpraHM3aLuH.
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JIaGopaTopiH N0 3arpsi3HEHHIO0 aTMOC(EPH! OCYIIECTBIISIOT XHMMHU-
YeCKHH aHaIu3 0TOOpaHHEIX IPO6 Ha TNOCTaX B TOM 2Ke TOPOZIE C LB
OTIpEZIeNIEHHs] OCHOBHBIX ¥ Haubosiee pacIpocTpaHeHHBIX CreLuyec-
KUX IIpPUMECEH.

KycroBhie J1a6opaTopyy BBITIONHSIOT aHanu3bl IPob, OTOGPaHHBIX
B [PYTHX ropofax. 37leCh Takxe JeJaloT aHalM3bl, KOTOphe HeNlb3si
crenath B JJabopaTopHsiX NPENbILYILEro THIIA.

1leHTpai30BaHHEIE JTa60paTOpHH CIELMAINU3HDPYIOTCS Ha MHOrO-
KOMITOHEHTHBIX aHa/IM3aX (CIeKTpalbHbIH, XpoMAaTorpaHuecKuit | JIp.)
OTIpe/ieJIEHHOM TPYTITEL BELECTB T430BHX P06 KU a3PO30JBHBIX (DHITBT-
pOB, OTOGPaHHBIX B psifie TOPOOB HA TEPPUTOPHH OHOTO HIIH HECKOJb-
KHX ynpasneHd# Pocruapomera.

Crenpranumsuposarssie Jabopatopry HHH BENONHSIOT feTabHEIA
aHau3 mpo6, KOTOPBIH He TIOX CHJIY CETEBBIM IOIPa3MEeNEeHUSIM.

Kpome HaGrofieHu#, Ha OCTaX IPOBOAATCS 0OCTEN0BAHMS COCTOSI-
HHS 3arpsi3HEHHsT aTMOCQEPHL.

§ 4. O0OciefioBaHKe COCTOSHUS aTMOC(EPHOro BO3IYXa

O6cneioBan#e COCTOSHUS 3arpI3HEHHsT aTMOC(ephl B TOpPOfiaX M
KPYIIHBIX padiOHaX OPraHH3YeTCs JUISi BBISICHEHHs MPUYHHBL BBICOKHMX
YPOBHEH KOHIEHTPALMY TIPHMECeH, YCTaHOBJEHHS UX HeGraronpuar-
HOTO BJIMSTHMS Ha 3[I0POBBE HACeJeHHs H OKPYXKaIIyI0 Cpefly U paspa-
GOTKH MEePOTIPUSITHI 0 OXpaHe aTMOC(hephL.

Pazmiuaror Tpu BHZa 06CTeN0BaHus.

SNHU30IHYECKOe — JIJIst OPHEHTHPOBOYHOM OLEHKH COCTOSIHHS 3ar-
PSI3HEHFS BO3[yXa B HaCENEHHOM ITyHKTe M IPH BEIOOpe MeCT pasme-
II[eHHs TI0CTOB HaOJIOMeHH.

KoMrineKcHoe — [UIst AETaIbHOTO M3yUeHH s OCOOEHHOCTEH M IPH-
YHMH BBICOKOTO YDOBHS 3arpsi3HEHHs, €I0 BJIMAHUS Ha 3N0POBbE Hacese-
HHS ¥ OKPYXXAIOLIYIO CPefy B LEJIOM, a TaKxke pa3pabOTKH PeKOMeH/a-
LM# 110 TIPOBEJIEHNIO OXPaHHBIX MEPOIIPHSITH.

OrnepaTtuBHOE — [JIs1 BHISIBJIEHHS IIPHYHMH PE3KOTO YXYAIIEHHS Ka-
yecTBa BO3NyXa.

TTepex npoBeneHyeM Jo6oro o0CieI0BaHUSA COCTABIISTCS ITPOrpamMma
o6CJIeJoBaHys, a 110 3aBEPIIEHHIO BBIIIONHSETCS 0000LeH e pesyJibTa-
toB. Ha OCHOBaHHMM 3TOTO BHIAIOTCS! PEKOMEHAIMH TEX MJIH MHBIX Me-
POIIPHATHE, HAIPABJIEHHBIX Ha CHIXKEHHe YPOBHS 3arpsi3HEHHH, WK
JleJ1aeTCsl BEIBOL, O HEOOXOMMMOCTH PEeTYJISPHBIX HAOIIONEHHH.
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AnK30[HUecKue 06CIenoBaHus IIPOBOATCS B TeUeHue 3-5 JeT wiu
TOJIbKO B TeueHHe 1 rofa. dkcreuLys B paioH 06CIeOBAaHHS HAlpaB-
nsietcst 1 pas B 2-3 Mecsiia ¥ IIPOBOAMT TAM CEPHIO HaGJIOfEeHHI
B Teyenue 10-15 mHel Tak, yToOw 32 rop nosyuuts 200 Ha6MOReHu
IO KaXK/I0H NIPUMECH.

Komnekcroe HabmorieHse MHOTOrPaHHO, ¥ OHO BKJIIOYAET CJIENy-
IOILHe paboThL

— YTOYHEHHEe XapaKTepPHUCTHK BbIOPOCOB IPOMBILIIEHHEIMH Hpe/i-
[PUATHAMH H aBTOTPAHCIIOPTOM;

— H3y4YEHHe METEOPOJIOTHYECKOTO PEXHMA,;

— IIMPOKOE TPOBefieH e No(haKeNTbHbIX HaGIONeHHUI;

-— H3MEpEHHE YPOBHS 3arpsi3HEHHH B IIPOMBIIUIEHHBIX PaHOHAX;

— HCIOMb30BAHHE KOCBEHHBIX METONOB: 0T6Op MpPo6 aTMOC(EepHBIX
OCaJIKOB, OIIpENeNIEHHE COLNEPXKaHHs BELECTB B CHETe, TI0YBE U PaCTH-
TEJIbHOCTY;

— ¢060p MeJIMKO-6HONOrHYECKHX CBEIEHHH 0 ONpPeeNeHHIO BIIHS-
HUSI 3arpsISHEHKH Ha COCTOSIHUE 3[I0POBBSI HACEJIEHHSI.

OGcrienioBanye BKIOYAET He TONBKO H3MEPEHHS HA TEPPHTOPHH T0-
pona, HO M 3a ero mpejieJlaMH, Ha PasJMYHBIX BBICOTAX HaJ TOPOLOM.

Ilporpamma oGC/I€NIOBaHMST PACCYUTHIBAETCS HA 1-3 rofia (OBEYHO
Ha 1 rop).

Pabothl 110 KOMITIEKCHOMY M3YYEHHUIO COCTOSIHMS 3aIPSI3HEHHS aT-
MOCepBl IOJDKHB OPraHM30BHIBATECS. M [POBOAMTECST COBMECTHO psi-
JIOM 3aVHTEPECOBAHHBIX OPTaHM3ALIMH ITOf] PYKOBOACTBOM YIIPABJIEHHS
Pocrupipomera: caHHTapHO-3NTHAEMHOIOTHYECKOH CIyK60H, CrielHaty-
3upoBaHHBIMH HUWH, NpennpusiTHsaMH U YUPEXIEHUSIMH [eOJIOr0-TI0-
UBEHHOTO TIPOQKIS (f1/151 OLEHKH COCTaBa IIOUBHI C LEJIBIO OIpeieeHUs
B Hell BPEIHLIX BELIECTB), MEIMKO-GHOIOrMYECKOro NMpodust (115 Or-
peziesieHus BIUSIHISA 3aTPsISHEHHS Ha 6HOCQepY, PaCTHTENLHOCTD K XKUBBIE
OprasH3MBl, B TOM YHCJIE M YeJOBeKa). B Liesssx KoOpAHHAIMH paboT
pelleHHeM MeCTHOM aIMMHHUCTPAIIMKM MOXKET ObITh CO3faHa CIIelHanb-
Hast KOMHCCHsl, KOTOpasi pelliaeT OpraHH3allMOHHBIE BOITPOCH! (Bhielie-
HHe (DUHAHCOBBIX CPEJICTB, MOMEIIeHHH, TPAHCIIOPTa, OXPaHbl 060pYIO0-
BaHHS U [p.).
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I'JIABA 9
MOHMTOPUHT BOJ MOPEN 1 OKEAHOB

§ 1. MupoBoii OkeaH ¥ ero poJib
B IKOJIOrMYECKOH cUCTEME 3eMIHn

CaMbIM KpYIHHIM BOLOeMOM Ha 3emsie sBisieTcst MupOBOH OKeaH.
TTnowans MupoBOro OKeata COCTaBJISIET 70,8% TOBEPXHOCTH 3eMJTH, YTO
B 2,5 IpeBbllliaeT TIOBEPXHOCTb CylH. Cpefiss ryOuHa okeaHa 3,8 KM.
O6bem Boar paseH 1370 MiH. KM®. DTO COCTABIISET 97% BCeft BOILI HA
ruiaHete. [103TOMY [1JI51 4eJI0BEYECTBA OUEHD BaXKHEBI SKOIOTHIECKOE CO-
CTOSIHHE ¥ MOHHMTOPUHI MHpPOBOTO OKeaHa.

MHpOBO#t OKeaH TIPEACTaBJsieT COBOH reorpauueckiil 0GBEKT €O
CTIel(HYECKHM TEOJIOTHIECKHM M [eOMOPQOJIOTHHECKHM CTPOEHHEM,
TEOXUMHMYECKUMH ¥ (DPH3UKO-XMMHYECKUMH TIPOLIECCAMY, KOTOpBIE TIPO-
TEKAIOT B TOJMIIE BOJ U IOHHHX oTioxeHu#. OH OT/IM4aeTcss 0COOhIM
XapaKTepoM 0OMeHa SHEPruH M BeIecTBa IPH B3aMMONEHCTBHH C aT-
Moc(epoit ¥ JHOM, CBOUM PaCTUTENbHBIM K XKHBOTHBIM MHPOM.

Pons MHpOBOro OKeaHa B oClIeH SKOJOTHYECKOH CHCTeMe 3eMIH,
KOHEYHO, OrpoMHa. MupoBOi OKeaH B 3HAYMTEJIBHOH CTETIEHH OIpefe-
JIseT BOIHBIM 6anaHC 3eMJH, T. K. BOLE! CYIIH CBSI3aHBl C BOJAMH Mu-
POBOTO OKeaHa ILTAHETAPHBIM OCpallieHHeM BIark vepe3 armocdepy.
BeJIHKO €ro 3HaueHHe U B NOIEPKaHHH CTaOHJIbHOCTH ra30BOro COCTa-
Ba aTMOC(epHL.

OkeaH BO MHOTOM ONpefleifeT KiuMar 3emmy. B3aumopeHrcTBysl
MeXKTy OKeaHOM H aTMOC(epodl ONPENENSIoT H3MeHEHHs, NPOHCXOLS-
mpe B cucteme kiumara. OkeaH TOIJIOLIAET CBBIILE TIOJIOBHHEI COJHEY-
HOTO H3JTy4EHNs ¥ I03TOMY SIBJISIETCS] OCHOBHBIM ITOCTABIIMKOM BJIATH H
Terna B atmocepy. Kpome Toro, OH BHICTYIIAeT TEIUIOBHIM Pe3epBya-
pom wiK 6ycepoM, KOTOPHIH CHIDKAET CKOPOCTb NPOHCXONAKX B aT-
Mocepe JIONTOBPEMEHHEIX H3MEHEHHH.

YejioBeuecKas AESTeNbHOCT B HACTOsILIee BPEMST TPO3UT HAPYILIHTh
MHOTHE TpOoLecchl B MHPOBOM OKeaHe, YTO B CBOIO OYepellb MOXKET
TIPHUBECTH K IVIOGAJbHBIM H3MEHEHHsM Kimumara. OCOOEHHO CHIbHOE
BO3EHCTRHE HA BCe TPOLIECCH OKa3blBaeT arpssHerve. 1oy sarpsisHe-
HMEM MOpS TIOHHMAETCs! «BBEJIeHHEe YEJIOBEKOM IIPSIMO MIIM KOCBEHHO
BELLECTB WJIH SHEPTHH B MOPCKYIO Cpefly (BKJIIOYas 3CTYapHH), BIEKY-
II(ie TaKHe Bpe/Hbie TIOCIe[CTBHS, KaK yIep0 XKHBBIM pecypcam, onac-
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HOCTB [iJisl 30OPOBbsI JIIOLEH, MOMEXH B MOPCKOH JIESITEJIBHOCTH, BKJIIO-
4ag pHIOOJIOBCTBO, YXYAILEHHe Ka4eCTBA MOPCKOH BOJIb ¥ YMEHBIIEHHE
ee ToJIe3HEIX CBOMCTB» (Marepuaibl KoH(epeHurs OOH no okpyxaro-
mied cpene. CrokromeM, 1972 r.).

§ 2. OcHoBHbIE UCTOYHHKY 3arpsizHeHHss MHPOBOTO OKeaHa

3arpssHenust B MHpOBOH OKeaH MOCTYIIAKT OT CNELYIOLIKMX HCTOY-
HHKOB:

— COpOC NPOMBILIJIEHHBIX M XO3SHCTBEHHEIX BOJ, HEMOCPEICTBEHHO
B MOpE WJIH C PEYHBbIM CTOKOM,;

— TIOCTYILJIEHHE C CYLIY PA3JNIMYHBIX BEILECTB, IPUMEHSIEMBIX B CEJlb-
CKOM M JIECHOM XO3SIHCTBE;

— HpeJHaMepeHHOe 3aXOPOHEHYE B MOpPe 3arpsi3HSIIOLIMX BEIECTS;

— YTeYKH Pa3/IMYHBIX BELECTB B IIPOLIECCE CYIOBBIX ONepaLyi;

~— aBapHHHBIE BBIOPOCH! C CYZIOB WJIM TIONBOIHBIX TPYGOIPOBOIOS;

— pa3paboTKa NOJIe3HHX HCKOIIAeMBIX Ha MOPCKOM JIHE;

~— IIePEHOC 3arPsASHAIOLIMX BEILECTB uepe3 arMocdepy.

V3 3THX MCTOYHHMKOB ¥ YKa3aHHBIMH ITYTSIMH B OKEaH MOCTYIIAKT
crepyolye HauGonee ONacHbe 3aTrPS3HSIONHE BEIIECTBA:

— He(pTb ¥ HeTENPONYKTH

— TEeCTHULUALL

— CHHTETHYEeCKHe TIOBEPXHOCTHO-aKTHBHBIE BEILECTBA,

— COe[IHHEHHS C KaHIIEPOreHHBIMH CBOHCTBAMY,

— TsDKeJIble MeTaJlbl,

— TEXHOTeHHbIE PaIHOHYKIHIEL

Hedrs npencrasnsier co60k BA3KYIO MaCASTHUCTYIO XKHIKOCTh, OGbIMHO
HMEIOLYI0 TeMHO-KOPHYHEBBIA IBeT M 001afatoiyo ciaaboit dayopec-
texuyei. Hedrs conepxur 0,01-7% cepsi, 0,01% aszora, 0-7% Kucio-
poza. ITyTy TIOCTYILIEHMsT HE(PTH B MOpe MHOTOOOpa3HbL:

— cOpOCH B MOpE IIPOMBIBOYHBIX, 6a/IIaCTHEIX BOL, C CyZoB (23%);

— COpOCH B NOPTaX, BKJIKOYAs TIOTEPH NPH 3arpy3ke cyaos (17%);

— C6pOC MPOMBIIIJIEHHBIX OTXOLOB ¥ CTOYHBIX Box (10%);

— JuBHeBbIe CTOKHU (5%);

— KatacTpoQrl CyIOB ¥ GYPOBBIX YCTaHOBOK (6%);

— Gypenue Ha wenshax (10%);

— artmocdephbie Boiagenus (10%);

— BBIHOC PEYHBIM CTOKOM BO BCeX (opmax (28%).
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HawuGonpinme rotepit HehTH CBsI3aHbl C ee TPAHCTIOPTHPOBKOH H3
palioHOB HOGBMH. ABapUUHEIE CHTYAIMH, CJIHB 32 6OpT TaHKepaMH Ipo-
MBIBOYHEIX M 0aJlIaCTHBIX BOJ 00YCJIABJIMBAIOT NOCTOSIHHEIE TIOJISt 3ar-
PSISHEHHS Ha TPACcCax MOPCKHUX IMyTekl. HeTaHBMH NIEHKAMH TIOKPBITO
10-5% mnosepxuoctd mopsi (Kapubekui 6acceiit). B Tuxom okeane 10
40% ntoLaay TJIEHOK 3ahMKCHPOBAHO Ha CYOBBIX TPacCax MepeBo3-
ku HedTH ¢ BmpkHero Boctoka k SInoHMK. BHOCAT CBOM BKJIAN H aBa-
pun. Kpynsefiias 3 HHX npowusolna B 1967 r., xorna tankep «Toppu
KaupoH» Cesl Ha KaMHH 10xHee Tiobepexbs KopHyanna. B mope BBLIH-
Jiock 100 TeIC. TOHH chbipoit Hedyti. Hedyransle nonst moctvrin noepe-
xbs1 Bperanu 1 KopHyaira. Mopckum, TpHOPeXKHBIM H ILISDKHBIM KO-
cHcTeMaMm OB HaneceH orpoMHbIi yurep6. K nocieHuM KpynHe M
aBapHsIM TAHKEPOB MOXHO OTHECTH aBapuIo «JKceH Banguc» y Geperos
Ansicku B KoH1e Mapta 1989 r. Bruto 3arpsisreHo 4500 kM rmoGepexss.
TTors610 MHOTO TITHI[ ¥ MOPCKHX XKHBOTHBIX. B 1esiom 3a 1962-1974 rr.
B pe3yJIbTaTe aBapyii B MOpe NOCTYIIHJIIO 2 MIIH. T HepTH. 3a MOC/IeHHE
30 net B MupoBom okeare npo6ypero 2000 ckpaxxuH. M3-32 nesHayu-
TeJIbHBIX yTeueK GYpPOBRIX exxeronHo Tepsiercss 0,1 MIH. T HeTH, Hepes-
KH aBapHH.

TTeCTHLHIE! COCTABJISIOT OOIIMPHYIO IPYIITY HCKYCCTBEHHO CO3/1aH-
HBIX BELUECTB, HCIIONb3YeMBIX [1Jist GOPBOBI C BpeHTENIIMH H OOJIE3HIMH
pacTeHMil. B OCHOBHOM 3TO XJIOPHPOBZHHBEIE YTJIEBOAOPOZB! (OBIBAOT
eme ocdopopranmdeckye U kapGoHatsl), T 1 ero npou3BoAHbE (Y-
I'XIII' — rekcaxJpopUMKJIOreKCaH). B Bofie 4acTo BCTPEYAIOTCS TIOJH-
xnop6udennns (ITXB); npoussonuete JUIT (3TH BewecTsa UIMPOKO
IIPHMEHSIIOTCSI B ITPOMBILLTEHHOCTH M CeJIbCKOM XO03siicTee). Bce oHU
OTHOCSITCSL K SiZIaM.

CIIAB — CHHTETHYECKHE IOBEDPXHOCTHO-aKTHBHBIE BELIECTBA, KO-
TOPBIE TIOHKAIOT TIOBEPXHOCTHOE HaTsKeHHe Boabl. OHM BXOASAT B CO-
cTaB cuHTeTHYeCKHX Morowmx cpencts CMC. CITAB cozmepxat TOKCHY-
HBIE SIIBI 11T MOPCKHMX OPTaHH3MOB.

KaHueporeHHble BEIECTBA CTIOCOOHBI BHI3HIBATE B OPraHU3Max pa-
KOBBIE ONYyXOJIM, HapylleHHe Iporecca 3MOPHOHANBHOTO DPa3BHTHS
Y MyTareHHble H3meHeHHs.. OHH MOTYT IPHBOJIHMTh K COKPAIEHHIO pOC-
T2, YCKOPEHHIO CTAPEHHS], TOKCHKOTeHe3y, H3MeHeHHIO TeHO(oH1a opra-
HH3MOB.

K KaHLEpOreHHBIM BEILLECTBAM OTHOCSIT XJIOPHPOBAHHEIE YTJIEBOZO-
POIEI, TIECTHLMAEI, apomaruyeckve yriepomoponnl (ITAY). Cpemy Hux
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HanGosiee pacripocTpaseH GensanupeH. OCHOBHOM HCTOWHHK ITAY u Gen-
3anvpeHa — 3TO CXKUTAHHE Pa3/HYHBIX MATePHAJIOB, APEBECHHEI U JIp.
Tsokerbie Metajutel (pTyTh, CBUHEL, LIMHK, MEb, MBILBSK U Ap.)
OTHOCATCS K YHCITY O4eHb ONAaCHBIX TOKCHYECKUX BewecTB. OHH LHpo-
KO PacCrpoCTpaHeHsl B Pa3IHYHHIX IPOM3BOACTBAX H, HECMOTPS Ha O4YHM-
CTHBIE COOPYKEHHS, B GONBIIOM KOJWYECTBE COHEPNKATCS B CTOYHBIX
Bofiax. MHOro ux Mocrynaer B OKeaH M 4yepe3 atmoctepy. Haubonee
omacHa pryTs. Ee MHOro B 30Hax c6poca, GoHOBoe conepkanue 15 Hr/ .
B paiioHax MOBBLILIEHHOTO CONePXKaHHs PTYTH HEKOTOpHE GaKTepHH ee
TIOTTIOWAIOT M NepeBonsit B coenuuenuss CH,HE. o metripryts —
CUJIbHEI i, KOTODHIH TONazaeT B MOPENpPOLYKTH. IlotpeGneHne ux
HEOHOKPATHO NMPHBOANIIO K CHJIBHBIM OTPABJIEHHSIM HACEJIEHMS.

OxeaHy CBOHCTBEHHa €CTECTBEHHAs PAHOAKTHBHOCTD, O0YCIIOBIIEH-
Hasl IpUCyTCTBUeM Kanmusi-40, py6uaus-87, tputusi, yraepona-14. Bo-
Jiee 90% paIHOaKTHBHOCTH BOIBL OKeaHa IPHXOIMTCS Ha J0JIH0 KaIHs-
40, uto cocrapnsier 18,5-102Bk. Bexkepesb — 310 eHHHLA PAIHOAK-
THBHOCTH BOJIbI, PaBHasl OTHOMY aKTy pacraja B 1 c.

PajioakTyBHEIe BEIIECTBA TEXHOTEHHOIrO MPOHCXOXKIEHHUS, TIABHBIM
00pa3oM TpPONYKTHl ypaHa M IUTYTOHMS, Hayald IOCTYNaTh B OKeaH
€ 1943 1, T. €. C HayaNa UCIIBITAHHUS syEpHOro opyxHsi. Celyac Bhife-
JISIOT 3 TPYIIIBl HCTOYHHKOB:

— HCIIBITaHUE SIEPHOTO OPYKHS,

— ¢OpoC pa/IMOAKTHBHBIX OTXOJIOB;

— aBapHH CYZIOB C aTOMHBIMH JIBHTATEJISIMH.

C 1948 no 1962 rr. 6bi10 Mpon3BeHEHO OKOJIO 450 B3PHIBOB aTOM-
HbIX 60M0. ITpu atom GbLI0 BHIGpOIIEHO LEe3usa-137 — 96-10'6Bk.

Bo BpeMst HCITBITAHUS SIEPHOTO OPYKHst, 0COGeHHO 10 1963 T., Kor-
Ia NIPOBOIMIIMCH MACCOBBIE SIEPHBIE B3DHBHL, B arMocdepy GhiJIo BHIG-
POLIEHO OTPOMHOE KOJIMYECTBO PaJHOHYKIHIOB; JOJTOXKHUBYILKE IIPO-
ZTYKTBI B3PBIBOB NOCTENEHHO OCEJH Ha MOBEPXHOCTh IJIAHETHL.

HawuGoJiee BHICOKasi KOHIIEHTPAIHS Pa/IHOHYKIIHIOB OTMEYAETCs] B pafi-
OHax MCrbrranni B Tuxom okeane (Mapiuasosl octposa). B nenom
B Tuxom okeaHe 3HauMTEJIBHO GOJIbIIE 3arpPS3HEHHS], YeM B ATIAHTU-
yeckom. CperHMe KOHIEHTpaLmK CTpoHIKs-90 B THXOM OKeaHe co-
crapnsior 13-18 Bk/M?, uesus-137 — 17 Bk/m2.

Poccust OMbIBA€TCS LIECTHI0 ADKTHUECKUMU MODPSIMU: BapeHIeBEIM,
Kapckum, Bocrouno-Cubupckum, Jlantesbix, Yykorckum. O6mast mio-
iafb TIOBEPXHOCTH 3THX MopeH 4,6 MuH. km?, uto cocrasisieT 31%
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obnrett Tuomany CesepHoro JlemoBuToro okeana. OCHOBHBIMH MCTOY-
HHKaMU HX PaTHOAKTHBHOTO 3arpsisHeHHs ObUIM INOOANBHbIE BHITA/Ie-
HYS! PaIHOAKTHBHBIX NMPOLYKTOB, 00YC/IOBJIEHHEIE IPOBONHMBIIMMHCS HC-
NLITaHKSIMY SZIEPHOTO OpYXHsl B aTmocdepe, a TakxKe MOCTYIIEHHs
PaIHOAKTHBHEIX BELIECTB C PEeYHBIM CTOKOM, B BapeHlieBo mope —
¢ TeyeHreM TonbheTpum yransBiuuxcst B MpnaHjackoe Mope paaHoak-
TUBHBIX OTXOZIOB C pajHoXumuueckoro 3asofia B Cesnacunze (Besw-
KoOpuTanus) U Ha Mbice Ar (Ppanupst), COPOC KUAKHX W TBEPABIX
otxonos B Bapeniero 1 Kapckoe MOpst, 3aTOIIEHHE aBaPHIHBIX CYIO-
BBIX H SIEPHBIX SHEPreTHYeCKUX YCTAHOBOK B 3anmeax 0. Hosag 3emust

Jlisi cpaBHEHHS YKaXKeM, YTo OOIiee KOJHYECTBO PaTHOAKTHBHBIX
[J106abHBIX BHINafieHui 1esusi-137 u cTponuus-90, nonapmmx B Mu-
poBO#t OKeaH, oueruBaetcs B 15000 kKu, c6pockt 3aBozos B CelLnadu-
ne B Mmope — 1000 kK.

CrenyeT 0co60 OTMETHTb ITOCTIE/ICTBHS HCITHITATENIbHBIX B3PHIBOB Ha
nonmurone Hoeas 3emins. TI0 JaHHBEIM HM3faHus «fepHble B3PHIBHL B
CCCP» (1994) u3 133 sinepHbIX B3PBIBOB, [IPOBEIEHHBIX HA CEBEPHOM
noJTurone, 87 6bLI0 aTMOCHEPHBIX, H3 HUX 83 BO3NYIIHBIX (Ha BEICOTE
0,7-10 kM), | HasemHBIH, 3 HaJBOJHBIX, 3 B3pbIBA OBbLIY TIOABOIHBIMK
(B ry6e YepHas) 1 43 NOA3eMHBIX $IEPHBIX B3PhIBA.

OueBUJIHO, YTO aTMOC(hepHbIE sfiepHbIE B3PbIBbI BHECJIH CYILECTBEH-
HBIH BKJIAJ B TJIOGaNbHblE PafHOAKTHBHEIE BHINAJEHHS.

PeryapHeiil KOHTPOJb PaIHOaKTUBHOIO 3arpsi3HEHHS aDKTHYECKHX
Mopeit Hadan ocywecTsisithest Tapomerciyx6oit CCCP ¢ 1961 1. Tor-
Jla TIPOBOIKJIKCH HAOMIONEHHS 33 CyMMapHO¥ 0eTa-akTHBHOCTBIO MOPC-
Koit BoziEl, B 1962-1963 IT. Hayauch perynsipHble HaGMONEH!s 3a CO-
nepxanuem crpoHumsi-90. ComepxaHue lieausi-137 B MOPCKOH BOJIE
M JIOHHBIX OTJIOXKEHHSIX OIpeleNsioch Juib B Benom, bapeniieBom K
Kapckom MOpSIX BO BpeMs CIELIMATBHEIX SKCIIETMLIMOHHEIX 00CIeIoBa-
HH#l, TPOBOJMMEIX C TIEPHOIMYHOCTEIO B 3-O JIeT. 32 BeCh NEpHON, Ha-
GIIONEHHIT MaKCUMAaJbHBe YPOBHH 3arpsisHeHHst CTpoHLueM-90 Obui
3auKcHpoBaHbl B 1963 T. # Kosebamvch B npenenax 0,8 nKu/n (Be-
noe mMope) — 0,4 nKu/n (Yykorckoe mope). MakcumasbHble YPOBHH
sarpsisHenmst esviem-137 (0,9 nKu/ 1) 66umH 3aUKCHPOBAHE! B 1982 r.
B 3aragHOM YacTH bapeHuieBa Mops, Ky/ia IIOCTYTIAlOT BOABI C TeHeHHeM
Tonbderpum. S1oT ypoBeHb B 6 pa3 mpesbillias [IOOATbHOE 3arpsisHe-
Hue Bon CeBepHOH ATNAHTHKH. B Bopje 3Toro pavioHa Mopsi NPHCYT-
CTBOBaJ Lie3Hil-134, OTCYTCTBYIOIMA B Ti00AJbHBIX PaJMOAKTHBHBIX
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BhITafeHnsaX. KaK ToKa3and pe3yasTaThl IKCIIEIHLMOHHOIO 06CIen0Ba-
HY$, HCTOYHHKOM JOTIOJHATENIBHOTO K IJI00aNbHOMY 1ie3Hio-137 OvlIM
P&aIHOAKTHBHEIE OTXO[B!, YZansieMble B MIpJanacKoe MOpe M TIePeHOCH-
MBIE CHCTEMOH MOPCKHX TeueHHMi B CeBepHOe MOpe H Jaliee BAOJb
HOpBeXXCKUX Oeperos B BapeHueso, Benoe, Kapckoe mopsi. 3a nepHox ¢
1980 mo 1984 rr. B Mpnarackoe mope 6bu1o c6portueHo Gonee 1000 kKu
1ie3usi-137, u3 koropeix npumepHo 200 xkKu noctymuiio B BapeHreso
Mope. 3T0 KOJIMYECTBO Lie3us-137 NpeBhIlIaeT ero KOJIUYECTBO, NOCTY-
nuBiee B barruiickoe (70 kKu) 1 YepHoe (45 kKKr) mops mocrie aBa-
prrt Ha YAIC. C 1975-1984 1. ronoso# c6poc 1esus-137 B Mpnanzc-
Koe mMope ymeHblmcs co 140 no 12 kKu B rofl. 310 IIPUBEJIO K CYILE-
CTBEHHOMY CHIDKEHHIO KOHIIEHTpalyH He3ns-137 B BapeHueBoM Mope.
3a1982-1992 rr. KoHeHTpalys 1eansi-137 B BapeH1ieBoM Mope YMEHB-
mmnack 1o 0,1-0,16 nKu/ 7, 1. e. B 5-10 pas.

Patoramu Il coBeTcko-amepukaHCKOH skcrienuiyy (1988 r.) 6pu10
TIOKa3aHo, 4TO COZlepIKaHKe PaJMOHYKIMNIOB 1e3usi-137 B Bogax bepun-
roBa ¥ YyKOTCKOrO MoOpell IO BCeMy OOCJIEyEMOMY PErHOHY IocJie
ocpemrenus coctapnsiio 0,06 nKu/ . Ilpu atoM, H3MeHeH:s! KOHLIEHT-
pauuit Haxoaumuce B uHreppatie 0,04-0,1 nKu/ 1. MakcumasnbHble KOH-
1ieHTpalyH Ue3ns-137 B BepuHroBoM mope 3aperHCTpHpPOBaHH B CJIOE
0-40 M 1oro-3anagnee 0. CB. JlaBpeHtus. B YyKoTcKOM Mope MpakTH-
YeCKH Ha BCeX CTAHIMAX HaOmofaioch MOHOTOHHOE YBeJHYeHHe KOH-
LieHTpaLyy He3us-137 or [Ha K NOBepXHOCTH. MakCHMabHBIH TpafH-
€HT KOHUEHTpPaLMH OTMeYeH B 3allafHOH YacTd UYyKOTCKOrO Mops, B
NOBEPXHOCTHOM cJioe 0-3 M KoHLeHTpauus 1e3ust-137 cocraensia 0,03
nKu/ 1, Ha riny6ure 40 M — okoso 0,1 mKu/n. MakciumansHele KOH-
LIeHTpally Lie3us-137 oTMeueHB! B IPUIOHHBIX CJIOSIX TIPH CPEIHEM
3Hauenuy 0,08 nKu/n

3aXOpOHEHME Ha JIHE OKeaHOB PaJHOAKTUBHEIX OTXO/IOB — OIHH
M3 Ccroco00B HM30aBNeHHs OT HUX. 3aXOPOHEHHE OTXOHOB IIPOHM3BOLSAT
BCE siiepHBIe CTpaHbl. Tak, komuccusi o atoMHOH sHepru CIHIA caH-
KIHOHHPOBAJA 32XOPOHEHHME OTXOJIOB C PamHoaKTHBHOCTBHIO 0,52-10'°
Bk B TuxoM OkeaHe H C pPajMOAaKTHBHOCTHIO 310 B ATJIaHTHYECKOM.
C 1967 no 1976 rT. BocbMbo ctpanamu E9C B CeBepHOi AT/IaHTHKE
3axopoHeHo 45970 T orxonoB obielt akTUBHOCTEIO 0,17 -10% Bk.

TIp¥ aKCIUTyaTalHK aTOMHBEIX SHEPreTHYECKUX YCTaHOBOK (KOTOPBIX

HAaCYUTHLIBAETCH YK€ HECKOJIPKO COT) €XETOAHO B OKeaH BBIHOCHUTCS
3.7 -10' Bk.
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B HacTosiiiee BpeMst CyMMa paJIHOAKTHBHEIX ITPHBHECEHHH B OKeaH
YeJIOBEKOM He TIpeBbilliaeT 5,5-10¥ DK, YTO HEBEJMKO 10 CpPaBHEHHIO
¢ ectecTBeHHHIM (poHOM 18,5102 Bk.

§ 3. Pacnpenenenue 3arps3HeHui
o akBaTopuu MUpOBOro okeaHa

YKa3aHHbIE BbIlle BeIeCTBa 3arpsisHsoT MUpoBoOH OKeaH, HO pac-
NpefieJIeHe UX 0 TEPPUTOPUH KpaiiHe HepaBHOMepHO. Kak yxe oT-
MevaJioch, He(TSIHEIE IJIEHKH Ha OOJIBLIMX IIOL@ASX IMPHCYTCTBYIOT
BO BHYTPEHHHX MOPSIX M Ha CYHNOXOJHBEIX Tpaccax. Tax, B SImoHCKOM
mope — 310 6%, B IOxHO-Kuraiickom — 21%. TT0CTOSHHO MOKPHITHL
TIJIEHKOH 3HauuTesIbHBle akBaTopur Kpacrnoro mopsi, Anesckoro ¢ Ilep-
CHZICKOTO 3aJTMBOB.

B pesynbTate paspyiueHus Hedtrt 00pa3yoTcs HeTAHbIE KOMOYKH.
OHu OOHapYXXHBalOTCSl BO BCeX paftoHax MUpOBOrO OKeaHa. DTH KO-
MOYKH TIEPEHOCSITCST MOPCKMMU TeueHHMsIMH. Tak, B Bofax KaHapckoro
TeYeHHs! KOHIIEHTPALKsI KOMOYKOB cocTapsier 2,5-60,7 mr/m?, orciona
Cegepo-IlaccaTHbIM TedeHHEM OHM BBIHOCATCS Ha 3allall M HaKalllHuBa-
1o1cst B CapraccoBom mope (1o 96 mr/m?). 3atem Cepepo-ATiiaHTHYeC-
KUM TeYeHHEM OHH TpaHCropTupyiotcs B Hopsexxckoe v baperieso
MOps, Tie Hakarumpawotes (1o 6,8 mr/m?). Obmas macca KOMOYKOB
MeHsIeTcs1 OT rofa K roxy (B 1977 r. ona 6suta 13860 1), 3aTem pocna u
makcumyma nocrturia B 1980 r., 3aTeM HaMeTHUIOCh CHIKEHHE.

HedtsiHble arperaTel, B OCHOBHOM, COCPEIOTOYEHEL B BEDXHEM CJIOE
Bozibl. C rIyGHHOM MX COLepXKaHHe IafaeT, M yxe Ha IiyGuHe 500 m
OHH He BCTpeqaroTcsl.

PacnipefieieHye MeCTHLMIOB TOXe KpatiHe HepaBHOMepHO. OTMeya-
€TCs1 YepeloBaHKe 30H BRICOKHX U HYJIEBBIX KOHLIEHTpauu#. Kak B ciry-
yae ¢ He(TENPOAYKTAMH, HaMOOJBIIHE KOHIEHTPALMH OTMEYAIOTCS Ha
nepudepu MOPCKMX TedeHHH. Ha CTpexkHe KOHIEHTpalys MEHBILE.
Tak, 1T Ha crpexxHe CeBepo- ATIAHTHYECKOTO TeYeHH s B 3 pa3a MeHb-
e, yeM Ha niepudepun. CornacHo Tabi. 9.1 comepkanse NECTHILHAOB
HECKOJIBKO YMEHBIIAeTCs.

C ry6uHOH cofieprxaHyie MECTHLIIOB B Bozie naznaet. B cioe 0-100 m
OHO JIOBOJIEHO OJHOPOAHO, Ha riy6Oure 500 M yMeHbIIAeTCsl BIBOE.

Konuenrpauuss CIIAB B cpemHem 1o okeaHy coctasisier 27-30
MKr/JT B TIOBEPXHOCTHOM cJioe U 8-9 mMkr/ i Ha riry6uxe 500 m. Tlpo-
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cTpaHcTBeHHOe pacrpepeneHre CITAB xapakrepusyercs JIOKAJIbHBIMH
nossiMu 3arpssHenus (6onee 100 mxr/n B wenbdoBbix 30Hax Cepep-
Hoi Ameprky, 3ananuHor Esponst w1 Adpuku. [To riuy6une sesmMyvHa
CIIAB nagaer B 4,5 pasa (or 32 MKT/J Ha TOBEPXHOCTH, IO 7 MKL/ 1T
Ha rny6ure 500 m).

Tabnruya 9.1
CpenHHe KOHIEHTPALHN NEeCTHIHAOB B ATIaHTHKE
Ton JOT yIXLI
1977 1,2 05
1978 0,8 0,3
1979 0,9 0,2
1980 0,8 0,1

I[Tpenensl H3MEHYHMBOCTH KOHIEHTPALMH TOKCHYHBIX METaJLJIOB IIO-
Ka3BlBalT yBeJMYeHHe HX CONEPKAaHUA OT OTKDBITHIX PaOHOB OKeaHa
K Web(ham ¥ BHYTPEHHHM MOPSM. 3arpsisHeHHe PTYTHI0 OrPAHMYHBA-
€TCsl IPUOPEXKHBIMKE 30HAMH C THTOTEHHEM K WHIYCTPHUAJBHBIM paio-
HaMm. KOHIEHTpaLMH HeKOTOPEIX METAJLNIOB TIPHBEIEHH B Tabi. 9.2.

Tabruya 9.2

KoHueHTpanus TAKENbIX METaJIORB
B Atnantnke n Bantuiickom Mope

JnemenT Paiion Konuentpauus,
MKI/11
ATnantHka 0,01-0,15
I banthka 0,01-0,04
o ATnaHTHKa 0,002-0,11
Banruka 0,5-2,0
o Atnantuka 0,04-0,30
K s ,
i Baruxa 0,005-0,30

OnHako ocpefiHEHHEIE IaHHBIE KOHIEHTPALMH Pa3JIMYHbIX BELIeCTB
ellle He AT MNPEACTaBJIEHHs O MOJHOH KapTHHe 3arpsisHeHus. Hayu-
HBIMU HCCIEIOBAHUSIMH YCT2HOBJIEHO, YTO B OKEaHe HMEETCH OYeHb
TOHKHH MOBEPXHOCTHBIM CJIOH, TOMIIMHOH Bcero 0,3 MM, Iie KOHLEHT-
PHPYIOTCS. MHOTHE TIPHPOLHEE, d TAKXKEe TPHBHECEHHBIE BEIECTBa. ¥ C-
TaHOBJIeHO, 4TO B ITMC (1TOBepXHOCTHEI! MUKPOCTIOH) HeQTEIPOLYKTOB
copepxxurcs B 100 pas Gorblie, 9eM B CJ1oe 1 M, T. . KOHIEHTPALHS Bblille
B 100 pa3 (nanpumep B IIMC — 544 mr/n, B cice 1 m 0,06 mr/ ).
Touno Tak xe M nectypaos copepxurcst B 10-100 pa3 6omsiie. Kon-
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nenrpaiyst CITAB B TIMC MoXeT LIOCTHIaTh 1,2 mr/ 1. O6HapyKUNaCh
CIOCOGHOCTD HE(TSIHBIX TIIEHOK TOTJIOIATh MeTAJIIB, B TOM YHCJIe TOK-
cuynsie. B pesyibrate B [IMC HaxarmBaiorTCa eie ¥ MeTaslbl

HakorueHue 3arpssHIOLX BEILECTB B TIMC BnuseT Ha (husuyec-
Kie XapaKTepHCTHKH [I0BEPXHOCTH OKeaHa. [ToBepXHOCTHOE HATSKEHHE
BOJIb YMEHBLIAETCsI Ha 19%, cHuxaeTcs Temneparypa Bofel Ha 0,2-
0,6°, TeMIiepaTypa 3amMep3aHus Najaet fo -5°.

§ 4. 3arpssHenne Mopeit Poccnu

Hayaso rHapoOHOJIOrHIecKUM HaOMONeHHAM Ha MODSIX Poccun B
cucteme Pocruapometa GBUIO TONIOKEHO B 1974 T. Ha6moneHus IpoBo-
muvch Ha BanruiickoM, Besnom, bapeH1eBoM, KapckoM MOpsiX, MOpe
Jlanteebix, Boctouno-Cubupckom, OXoTckoM, SINOHCKOM, A30BCKOM,
YeproM 1 Kacrmiickom Mopsix. BaxHO# 0cO6EHHOCTBI0 3THX paboT Ha
TIPOTSDKEHHH BCeX JIeT GBLIO IPOBeNIeHHe THIPOGHOJIOTHHECKHX HabIIio-
IEeHH B KOMILIEKCE C THIPOMETEOPOJIOTMYECKHMH, OKEAHOJIOrMHIeCKH-
MH ¥ THIPOXMMHUYECKUMH Ha OJIHHX M TeX )€ KOHTPOJIHMPYEMBIX CTaH-
LUsIX, TIOCTOSIHCTBO B PACTIONIOMEHWM 3THX CTAHIMM ¥ HEHSMEHHOCTD
HCTIONB3YEMBIX METOEOB 0T60pa ¥ aHaui3a pod. i HaﬁJIIO}IeuHHﬂ Tipefi-
CTABJISIOT COGOE MO CYTH [ieJIa KOMILIEKCHBL SKOJIOTHYeCKUM MOHHTO-
puHT Moper Poccuu.

Mops Amaarnmuuecko2o oOKeara

Baamutickoe mope HAXOOUTCS B OKPYXXEHHH HHIYCTPHA/IBHO pas-
BUTHIX cTpaH. [Toce nomicanus XeJIbCUHCKOI KOHBEHIMH B Oacceiine
BanTHiCKOro MOpsi GBI YCTaHOBJIEH CTPOCHH KOHTPOJIb 32 KOJIMYECTBOM
1 KA4YeCTBOM TOCTYNAIOLIMX B HETO 3arps3HsiOLMX BEIUECTB, YTO HPH-
BEJIO K OTHOCHTEIbHON CTAGHIM3a1|H IKOIOTHYECKOH CHTyalMH B MODE,
HCTIBITABIIEM paHee Haubojee CHJIBHOE aHTPONOreHHOE BO3EHCTBHE.
Ho, XOTb ¥ B MEHBIIMX 00beMaX, COpOC 3arpsisHSAIOLIMX BELLECTB B MOPE
TpOOJKaeTcsl. B mocyiefiHue Tofpbl MHIIbL € TEPPUTOPHH Poccunt é:6pa—
chiBaoch 8-10 mupn. M® CTOYHBIX BOZ (B TOM YMCTE OKOJO 30% -
3aIPS3HEHHBIX CBEPX HOPMBI), B OCHOBHOM H3 KanmuHuHT paJiCKOH
¥ JleHyHrpanckoi o6acTe, BKIOYas Cankr-IletepOypr.

CHJIBHO 3arpsi3HeHHble BOIbl BOCTOYHOH YaCTH PHHCKOTO 3alHBa
1 Hencko#t Ty6bl copepxKar 3HaYHTeNbHOE KOJIHIEeCTBO cpueﬂonos U 18-
JKeJIBIX MEeTaJIOB (Me[M, KagMus, MapraHiia), B MeHbIIeH CTENEHH —
HeTsHEE YTJIEBONOPOAEL M CHHTETHYeCKHe TOBePXHOCTHO-AKTHBHBIE
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peiectea (CITAB). Haufonee octpast CUTYaLs C 3arpsi3HSIOIIMMH Be-
IIECTBAMH TTePHOAMYECKH CKJIaJbBAETCS B HEKOTOPBIX ParfOHax Kypop-
THBIX 30H. Hampumep, B ruisixHo# 30He IT. Jimcuit Hoc u Cectpopelx
JIETOM COfiepKaHHe (beHOJOB B Bome MHorAa npespiuano 9-10 ITTIK,
a comepxanue meau pocturato 27 TIIK.

BrIcOKU# YpoBeHb 3arpsi3HeHKs1 O0YCJIOBJIEH B 3HAYUTEJIBHOH Mepe
noctynneHrem B HeBCKyto ryfy TIOJTHOCTBIO HEOUHILEHHBIX HIIH TOJIBKO
MeXaHHYECKU OunIlieHHBIX Bog CaHkT-IleTepOypra ¥ BogoCOGOpHOH ILT0-
waau p. HeBwl 1 yxyziuenuem sofoooMeHa Hesckoit ry0bl ¢ ocTanIbHOM
aKBaTOpHel 3aJIMBa B CBSI3H C NOCTPOMKOH iamObl. 13BECTHO, YTO TOJb-
ko 40% wus 4,5 MaH. M3/CyT. CTOYHBIX BOL TOpOfa TIOJBEPraeTcs
B Hactosilee BpeMsl OHOJIOTHYEeCKOH OUMCTKE.

B nernuit iepuiox 1987-1994 rr. B Hepckoii ry6e IOCTOSIHHO TIPOKC-
XOJIMJIO MaCCOBOE Pa3BUTHE IUIAHKTOHHEIX BOIOPOCJ]EH (<«I[BETEHHE»
BOZBI).

B nonHom Hacesieny HeBcko#t ry6bl B [OCTI€HHME TOMbI IIPOU3O0LL-
JIO pe3Koe yBeJIMYeHUe, BIUIOTh JI0 6e3yCNIOBHOIO JOMUHHPOBAHHUS, YHC-
JIEHHOCTY MEJIKMX YepBeH-OJITOXeT [PH OTHOBPEMEHHOM YMEHBIIEHHH
YHUCJIEHHOCTH JAPYTHUX TPYTI XKUBOTHBIX, YTO YKa3blBaeT Ha JerPafaliyio
GeHTOCa BCJENCTBHE XPOHUYECKOIO 3arPs3HEHHS JIOHHBIX OTJIOXKEHHH.

3a nocneHye robl B F0XKHOH KypOpTHOH 30He HeBckoit ry6et PuH-
CKOTO 3aJIMBA 32METHO YBEJIMYHIMCh YHUCJIEBHOCTh M OHomacca Oakre-
PHOILIAHKTOHA. YUHTBIBAS, YTO 3TH MHKPOOPraHU3Mbl 324acTyio obna-
JIAI0T arpecCHBHBIMU MATOTeHHBIMH CBOMCTBAMH, HX LIIMPOKOE PacIpoc-
TpaHeHHe He TOJIbKO BJHsIET Ha TpOTeKaHWe OHOTeOXMMHYECKHX
TIPOLIECCOB, HO M TIPEICTABNISIET NOTEHIHANBHYIO ONACHOCTh AN MOpC-
KHX THAPOOHOHTOB M JJIs HEeJIOBEKa.

HanpspkeHHast sKonornueckas curyauus B Hesckol ry6e nprOiH-
KAeTCs K KPUTHUECKOH. Jlerpafamys npuOpexHBIX SKOCHCTEM IIpHOO-
peTaeT omacHBIH Xxapaktep st Hacenenus CaHkr-Ilerepbypra u gad-
HBIX TTOCEJIKOB B CBSI3U C YXY/ILIEHHEM CAaHUTADPHO-TMTHEHHYECKOH 06-
CT2HOBKH.

Yeprnoe mope. CTouHBIE BOABL, NOCTyHawlye B YepHOoe Mope
¢ nobepexxess Poccuiickoit Pefepailvy, XapaKTepHU3yIOTCs! BHICOKHM CO-
JIEpPXKAHHEM B3BEIIEHHBIX BewlecTB. OCHOBHBIMU 3arpsi3HAIOLIMMH Be-
LIECTBAMH SIBIISTIOTCS HegTsiHble yraeBonopons! (o1 1,8 TLIK B patioHax
Tenenmxuka 1 HoBopoceuticka, 1o 9 TLIK B paiioHe AHansl), (beHONE!
(cpenneronosas koxueHTpauua o 3 I1JIK). Comepkanue pTyTH B IIPH-
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OpexxHbIX Bonax Poccuiickon Pefiepaliiy 3a NOCJIeNHHE FObl YBEJIMYH-
JIOCh B CPEIIHEM B 3 pa3a -— Harpumep, B paloHe AHallbl ee KOHLEHT-
paitust gocturaa 6 ITIK. OtMeTM, YTO B IOCJIEHHE IOl B IPHOPEXK-
HBIX Boflax y KaBkasckoro rnobepexbsi NMOSBUJIMCH XJIOPOPTaHHYeCKHe
MeCTHLIUIBI, KOTOpEIe paHee OTCYTCTBOBAJH.

HeraTuBHbIE KOJIOTHYECKHE IOCJEACTBHS 3arpsisHeHHs HepHOro
MOpS B HACTOSIIIEE BpeMst IIPOSIBNISTIOTCS B LIMPOKOM Maclutade H BHIpa-
JKAITCS B CYILLECTBEHHOM CHIDXEHHH YHCJIEHHOCTH OOJBIIMHCTBA pa-
Hee MaCCOBBIX BHIOB TMAPOOHOHTOB, B 3HAYUTENILHOM OOeTHEHHH pas-
HooOpa3ust (yiopel ¥ (ayHbL B 1esom Bce yBeJHUYMBAIOLIEeCs orocpe-
JIOBaHHOE aHTPOIOTeHHOe BO3/IEHCTBHe Ha IPHOpeXXHble paiioHb! YepHOoro
MOps1 TIPHBEJIO K TOMY, 4TO B NIOCJIEHHE FOAH! 3[1eCh IPOMCXOMUT IIOCTO-
SIHHOe YTHETEHHe W pa3pylleHHe KaK IeJIJarM4eCKHX, TdK W JIOHHBIX
Co0061IeCTB THAPOOHOHTOB.

[TpoBeneHHEBIe HCCNENOBAHYS YPOBHS OaKTePHATBHOIO 3aTrPSI3HEHHS
MODCKHX BOZ U JIOHHBIX MOJUTIOCKOB B CEBEPO-BOCTOYHOH 4aCTH Mopst
CBHJIETEJILCTBYIOT O PEaJbHOM Yrpo3e BO3HMKHOBEHMS HallpsRKEHHOH
TMTHEHHUYECKOH CUTYallMM U B PeKpeallMOHHOM 30He y KaBkasckoro no-
Gepexxna.

Asoeckoe mope — MOPCKOH BOLOEM, IJIl KOTOPOrO XapaKTePHEI
MEJKOBOIHOCTh (CpefHsist miyOuHa — 7,4 M), CHIIBHOE ONpeCHEHHE,
BOIbILOE BJIMSTHHE aTMOC(EPHBIX TIPOLIECCOB i PEYHOTO CTOKa. 10 00YyC-
JIOBJIMBAET ero OBICTPYIO PeaKMK Ha MPUPOAHBIE M aHTPOIONEHHBIE
Bo3ziedicTBHsA. OCOOEHHOCTBIO MOpS SIBJISIETCST TaKXKe TO, 4To, 00aanas
HeOOJIBIION TJIOMABIO 3ePKaJia, OHO TIOABEPKEHO HauGOJbLIEH Yeb-
HOHM 2HTPONOreHHOH Harpyske, T. €. YPOBHIO BOSJEMCTBHS Ha €IMHHILY
ntomau. Kayectro npubpexxHeix Boa A3oBckoro mops (B Tarauporc-
KOM U TeMpIOKCKOM 3anuB2X, Jiefibrax pek JIon u Kybans) ornpenesnsier-
csi c6pOCOM CTOYHBIX BOJ, NPEMIIPUSITHH, TPAH3HTHBIM NEPEHOCOM 3ar-
PA3HSIOIX BEIECTB PEKAMH, CMBIBOM MHUHEDAIBHBIX Y0OPEHHUH C Celb-
CKOXO3SIICTBEHHHIX YTOH#, cO0poM € CyZRoB. ExxerogHo M3 3THX
HCTOYHHKOB B A30BCKOE MOpE C TEPPHTOPHH POCCHH MOCTyTIAaeT OrpoM-
HO€E KOJIHIECTBO (OKOJIO 3 MIIPA,. M®) CTOYHBIX BOJI, B TOM YHCJIE JI0 95%
6e3 OUMCTKH.

Co CTOKaMH B MOpe TIONagaeT LIeJIbiH CIIEKTP OMaCHbIX 3arpsi3HAIO-
UMX BellectTs. Hampumep, CcyMMapHOe KOJHYECTBO 3arPA3HSIIOIIMX Be-
LI{ECTB, IIOCTYMABIIKHX exerofHo B 1993-1994 rr. ¢ Teppuropun Poc-
CHY B MpUOpPEXHBIE 30HBI MOPSI, COCTABUJIO: He(TSHBIX YIJIEBOLIOPOLOB
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(HY) — 9 tuic. T, CTIAB — okouno | THIC. T %enie3a — 6 THIC. T, MEIU
H IHHKa — 10 100 1. ExxerogHo B MOpe IONAfarT TAKXKe JeCHTKU
TOHH OHOTEHHBIX BELIECTB: COEJMHEHHS a3oTa W ¢ocdopa. B mensty
p. Ky6aHe H B BOCTOYHYIO YaCTh MOpSI Yepe3 JMMaHBl CO CTOYHBIMH
BO@MH PHCOBBIX OPOCHTENBHBIX CHCTEM, OOBEM KOTOPBIX €XKETOLHO
COCTaBJIIeT NOPSAKA 3 MIPA. M3, MOCTOSHHO NMOCTYTAT (ocdoopra-
HHYeCKYe TeCTULH/IBI.

BecKOHTpONBHBIE COPOC TAKMX OTPOMHBIX KOJIMYECTB 3arPSI3HSIO-
X BELLECTB, C KOTOPBIMK He B COCTOSIHHH CIIPAaBHTHCS] HHKAKHE TIPH-
pOZHbIE (DAKTOPBI CAMOOYMILEHHS, TIPUBEN K TOMY, YTO 3arps3HeHHe
TIPHOPEKHBIX BOJ MOPS TPHOOPETAET YTPOXKAIOIIME XapaKTep, OIACHbIE
He TOJIbKO JI/Is MOPCKHX OCHMTaTesIer, HO H JUIsl HaceseHHs [PUJIETat0o-
umx Teppuropuii. OCHOBHbIE 3arpsisHsIoIMe Belectsa — HY, comep-
2KaHHe KOTOPHIX B NOCNEMHHE IO/(bl B HEKOTOPHIX MPUOPEXKHBIX padioHaX
MODsi IOCTHIJIO OY€Hb BBICOKHX 3Ha4Y€HMH: B JienbTe peku KyGaub y X.
Tuxosckoro u x. Cnobora — 6onee 20 ITK, B MOBEPXHOCTHOM CJIOe
Bomel Taranporckoro 3anuBa — 20 ITJIK, B NPHUIOHHOM Cloe BOZB
niopra Tempiok — 15 TIJIK. MakcrmansHoe conepxanue CITAB cocra-
B0 2 IIJIK. B mpubpexHeIx Bogax Mopsi, ocobenHo B TaraHporckom
3aJIMBe, ITOCTOSHHO OGHAPYXKHBAOTCS XJIOPOPrAHNYECKHE TECTULIHIb U
TSDKeJIble MeTaJIThL

B nocyieniHue rojibl MPOK3OLLTH CYLIECTBEHHBIE UBMEHEHHs B (DHTO-
IIaHKTOHe MOpst. Ec/im pawblie JOMHHHPOBAIH JHATOMOBbIE BOLOPOC-
T4, TO B TOCNIeIHee BpeMmst HaOmofaercs nipeobnananue Gosee yCTOH-
YMBBIX K 3aTPsI3HEHUIO CHHE-3eJIeHbIX (LiMaHo0akTeprtt). B 300rankTo-
He B 3HAYHTENBHOM KOJMYECTBE IIOSIBUIHCH MELY3bl H IPeGHEBHK
Mnemiopsis — B pe3yJsbTaTe Yero pe3Ko CHH3HIACh YHCJIEHHOCTD pay-
KOBOI'O 300TIJTAHKTOHA, KOTOPBIH CITYKHUT OCHOBHEIM OGBHEKTOM ITHTAHHS
TIPOMBICJIOBBIX PIO. TIpH 3TOM, NOCKEACTBHS [ PHIGHOrO TPOMBICTIA
OKa3allHCh MOHCTHHE KaTaCTPO(MHUYECKMMH. 3arac OCHOBHBIX IPOMBIC-
JIOBBIX MOPCKMX BHJIOB — XaMCHl U TIOJIBKH, JOCTHraBIuHi 730 ThIC. T,
B INOCNETHAE TOABl V3-3a8 HECNOCOOHOCTH JMYMHOK M B3POCJBIX PhI
TIPOKOPMHTECS, PE3KO YMEHBIIHICS. IIpOMBICENT THOJILKH 3HAYHMTENBHO
YIIas, a XamChl IPEKPATHIICS TIOHOCTHIO M3-32 OTCYTCTBHS €€ MPOMbIC-
JIOBBIX CKOILTEHWH.

Beliiens/ioxkeHHOe CBUIETENHCTBYET O KDUTHYECKOM COCTOSTHMH TIPH-
OpexHbIX 3KocHCTeM A30BCKOro Mopsi (TaraHporckuil B TeMpIOKCKHEX
3aJIMBHI, yCTheBast 30Ha p. Jlon). ITox yrpo3oi HCYe3HOBEHHS OKA3aMHCh
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OCTaBILIMECSH LIEHHBIE BH/B [IPOMBICTIOBHIX U MOTEHLIMA/IBHO IIPOMBICIIO-
BHIX PBIO U 6€CII03BOHOYHBIX.
Mops Ceseprozo Jledosumozo oKkeana

Bapetyeso mope OTHOCUTCSI K THITy MaTepHKOBBIX OKPAHHHBIX MO-
peit. D10 KpyIHeHIIHH mesb(OBbIi BOAOEM HALIEH CTPAHBI, 110 ILIOLIA-
Iy M GHONpOIYKTHBHOCTH TpeBocxopsued Banruiickoe, benoe, Hep-
Hoe, A3oBckoe, Kacmuiickoe ¥ ApasibCKOe MODSI, BMECTE B3SITHIE.

Haubornee npomyKTHBHbLE TIPHOpEKHEIE SKOCHCTeMbl BapeH1ieBa Mopst
HApsiIy C UCTOYHUKAMY 3arpsi3HEHHS, CBOMCTBEHHBIME BCEM apKTHYEC-
KHM MOpSIM, IOZBEPKEHb! BJIMSHHIO TAKOTO CTIELH(DHYIECKOTO HCTOYHK-
Ka, Kak ToJbMCTPHM, MPOSIBIISIONIErocs Haubosee HarIsAHO Ha Oeperax
BOCTOYHOM 4aCTH Mops M ero octposoB — Hoso# 3emin, Konryesa u
T. 1. llIpuHa CBaJIOK NPHHECeHHOro I'oMb(CTpUMOM MyCcopa yxke JIoc-
tvraeT 5-10 M Ha GeperoBOM JIMHWK TMPOTSKEHHOCTBIO Gosiee yeThipex
TBICSY KHJIOMETPOB.

CepbesHyio 03a604eHHOCTE BBI3bIBAET 3arpsi3HeHue Mopsi aTMocdep-
HEIMM BBIGPOCAMM KPYTTHBIX TIPEANPHATHA 1IBETHOM M XMMHYECKOHM HH-
JIYCTPUH, pacIioyioxeHHbIX Ha Konbckom momyocTpose. Tak, 1o JaHHBIM
Mypmatrickoro YTMC, mimps koM6KHaTH! «CeBepoHHKeNb» H «IleyeH-
FaHHMKEJb» €XKErofIHO BHIGpacEBaKT B atMoctepy Gonee IOTyMHILIHO-
Ha TOHH CEPHHCTOrO ra3a ¥ APYTHX 3arpssHSIOIMX BelecTs. Berpamu
NpeobafatoMX 3NeCh I0XXHBIX HANPaBIEHHH SI0BHUTHE BELIECTBA [1e-
PEHOCSITCST B MOpe.

3 MHOTOYHMCIIEHHBIX KPYTIHBIX 3aiMBOB DapeHlieBa mopsi Hau0o-
Jiee 3arpsi3HEHHBIM sIBJIsieTCs] KOMBCKUH. JKOCHCTEMBI 3aJIMBa Ha Ipo-
TSXKEHMH MHOTHX JIECATKOB KHJIOMETPOB TIOJTHOCTBIO PaspylueHs, Oepe-
ra o6e3o0paxkeHsl TOpaMi Mycopa H OTOPOCOB.

B Bonax Konbckoro 3anuea yxe B Hayane 1980-x IT. B pesyneTare
HHTEHCHBHBIX COPOCOB HEQUUINEHHEIX XO3HCTBEHHO-OBITOBBIX M IIPO-
MBIILIIEHHEIX CTOKOB Hapsiiy C MOCTOSIHHO BBHICOKMM COJIEpXKaHHeM Hed-
terponykToB (no 10 ITJK) 3sHa4MTesBHO BO3POCTH KOHLEHTPAlMH Ta-
KHX OHaCHbIX 3arps3HSIONHX BELIECTB, KaK SHOXUMUKaTH (iuEaaH, JUIT):
oHu pocturaau 3"auenu# csbiite 100 TIIK. B mocnegupe ropbl UX
ComepkaHue B BOJIe 3aMETHO CHU3MJIOCK (10 5-6 ITIIK), HO KoHLeHTpa-
LM, a TaKXe CKOPOCTb HAKOIUIEHHS SIOXMMHKATOB M INECTHLHIOB B
JIOHHBIX OTJIOXEHHSIX OCTAIOTCS TIO-TPeXKHEMY BBICOKMMH. OHH He TOJIEKO
OTPaBJISIIOT Cpeny O6HTaHks OEHTOCA, HO H SBISIIOTCS HCTOYHHKOM BTO-
PHYHOTO 3arpsi3HeHHst Bofbl. Hapsiny ¢ sioXMMHKaTaMy ¥ MECTHLIAMU
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B BOJAX 3aJMBa IMOCTOSHHO OGHAPY2KUBAITCS BBICOKHE KOHLIEHTPALMH
TSDKEJTBEIX METAJUIOB (PTYTH, KaIMUS).

B mocrentue rozel B KombCKOM 3a7MBe Y BCEX OCHOBHBIX KOMIIO-
HEHTOB 6HOLIEHO30B — (PUTO-, 300IUIAHKTOHA U 3000€HTOCa — OTMeya-
€TCsl TIOCTOSSHHOE CHUXEHHE BUJIOBOTO pasHooOpasus. Illupokoe pac-
TIPOCTPaHEHHE MHUKPOOPTaHHM3MOB, 3a4aCTyIO IPOSIBJSIOINX arpecCHB-
HEIE TIATOreHHBIE CBOWCTBA, TNPEACTaRIsieT MOTEHIMANbHYIO0 OIACHOCTh
3/IOPOBBIO TIPOXKHBAIOLIETO Ha Geperax HaceJieHMUsl.

CocTosiHHE 3KOCHCTEM B IOXKHOM U CpefiHeM KoyieHax Komeckoro
3a/KBa KaTacTpodryeckoe. BoiCOKYE KOHLEHTPAlMH SIO0XMMHUKATOB, TTe-
CTHILIMIIOB ¥ TSKEJIBIX METaJJIOB B BOZIaX U JIOHHBIX OTJIOXKEHMSIX 3aJU-
B3, @ Tak>Ke BHICOKHE YPOBHH MMKPOOHONOTHYECKOTO 3arPs3HEHHS BOX
CBHUJIETENBCTBYIOT O HEOOXOMMMOCTH [MOJTHOTO 3arpeTa yuorpebieH s B
TIHILYy HAaCeJEHWEM H CeJIbCKOXO3$IHCTBEHHBIMHU »KUBOTHHIMH MOpEIIPO-
JIIYKTOB 13 KOJIBCKOTO 3a7MBa.

Benoe mope, pacriojiokeHHOe Ha ceBepHOH Oxkpaure EBporsl H
OTHOCSILIEeCsT KO BHYTPEHHUM MOPSIM, LIETHKOM HaXOZIUTCS Ha TePpH-
Topud Poccun. MenKoBOIHOCTh CEBEPHOH YacTH U ropsia 3aTpy[fHseT
ero Boroo6meH ¢ bapeHLIEBEIM MOpeM, UTO HETATUBHO OTPaXKaeTcsl Ha
3KOJIOTHYECKOM COCTOSTHHH Besioro mopsi B YCIOBHSIX aHTPOIIOTEHHOTO
cTpecca.

['JIaBHBIM HCTOYHHKOM 3arpsisHEHUS SIBJISIETCS PEYHOH CTOK, C KOTO-
PBIM MOCTYTI2€T OCHOBHAS Macca 3aTpsisHSIIOIMX BEIIECTB OT IIeJIIIO-
JI03HO-6YMa>KHBIX U JlepeBooOpabaTeiBalolyiX KOMOHHATOB, IIPEAIIPHS-
THH TOIUTHBHOH NPOMBIILIEHHOCTH H 3HepreTuky, PocHedrenponykra,
Muncenpxosa PO, MM® u np. Hanpumep, ¢ peyHbIM CTOKOM B MOpe
€XKErofIHO NOCTyTaso 3,5 ThIC. T He(pTenPOLyKTOB, 0K0JIO 50 I (eHOOB,
TOHHBI XJIOPOPTaHHYECKUX NeCTHIMIOB. Heo6XOOUMO OTMETHTB, 4TO
copiepxaHre (PeHOJNOB B MOCNENHHe [Ofbl BO3POCJO, MaKCHMalbHbE
KOHUEHTPaIMH 06HapyXeHb! B JIBUHCKOM ¥ OHeXCKOM 3auBax — 8
H 4 TTJIK cooTBeTCTBEHHO.

Pe3ybrathl HCCIIEIOBAHMH MOCTIENHNX JIET CBHIETEILCTBYIOT O TOM,
YTO COCTOSIHHE BCEX OHOTHHECKUX KOMIIOHEHTOB MPHOPEXHBIX IKOCH-
cteM (6aKkTepHO-, QUTO-, 300ILIAHKTOHA, 3000€HTOCA, NPOYKLIHOHHO-
LOECTPYKIIMOHHHIX MPOLIECCOB) He TIPETEPIIENo TOKa 3aMeTHOTO yiuep6a
OT aHTPOTIOTEHHOrO BO3NEHCTBUSI U Besioe Mope IO-NMpeXXHEMY OTHO-
CHTCSL K OOHOMY M3 HauboJiee YUCTHIX MOpeH B eBpONEeHCKOH YacTH
Poccuu.
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Kapckoe mope 1mpoko oTKphTO K CeBepHOMY JlemoBUTOMY OKea-
Hy U B 6oJblIIel YaCTH JIEXHUT Ha MaTepHKOBOH otMesin. Ha mosio atoro
MOpsi TIpUXOIMTCS B cpenreM okoao 55% (1290 km® B rox) obuiero
PEYHOTO CTOKa BO BCE MOPSi CHOMpPCKON ApKTHKH. B CBSI3M € 3THM MOYTH
40% €ro IUIOLIAH HAXOMTCA O]l BJIMSHHEM MATEPHKOBHIX BOLL.
Hcrounykamu 3arps3HeHHs: Kapckoro mopsi, Kak U IPYTHX apKTH-
YeCKHX MOpeH, CIIyar Cy[la MOPCKOTO M PeYHOro (hyioTo, 6a3bl ropio-
Ye-CMa30uHBEIX MAaTepHANIOB, IIYHKTbl 3allpaBKH U IepeKaykH TOILIHMBA,
TOPHOPYAHbIE IIPEIIPUATHH, TOpPOfia M IOCEJIKH, PAacroNOXeHHble Ha
nobGepexxbe MOpS, IePeHOC IOJUIIOTAHTOB C BO3LYLIHBIMK NOTOKAMH H
apKTH4eCKUMHU JipamMu. OCOOEHHOCTBIO MOPSt SIBJISIETCS TO, YTO 3HAYH-
TEJIbHOE KOJIMYECTBO 3arPI3HSOLIMX BelUeCTB IPHBHOCKTCS BI1a/JAIOIIH-
MU B Hero KpynHedmumu pekamu Cubupu — OO6bio 1 Exnceem.
CocTostHYe XHMUYECKOro 3arpsisHeH s pHOpekHbIX Box Kapckoro Mopst
3a I0oCe{HHe TOfbl CYIECTBEHHO He M3MEHseTcs, Hanbomnee 3arps3HeH-
Hble 30HBI BRIBJEHBl BOMM3M rocesika Amzepma, no tpacce CeBepHOro
MOPCKOrO IIyTH ¥ B IIPeLyCTheBLIX B3MOpbaxX pek O6H 1 Envucesi. B rocie-
nHve rogst B Kapckom mope y moc. Amaepma MakCHMAJTBHOE COfiepKaHue
CIIAB pocrurano 7 T1HK, coctasnsst B cpenHem 2 TTIK, conepxanve
(henoJI0B B parioHe roc. Amaepma coctasiisiet B cpeHem 10 TTIK. Haubo-
Jiee BBICOKHE KOHLEHTPALMY TSDKEbIX MeTauioB B Kapckom mope coena-
JA10T € 30Hamu BeiHOCA pek O6u 1 Exuces, puueM B NOCTEIHAE TOIBL
OTMEYEHA TeH/IEHIYS BO3PACTAHUS KOHIIEHTPALMH TPAaKTHYECKH BCEX aHa-
JIM3HPYEMBIX MeTaJLIOB (CBUHLE, LIMHKA, XKeJlesa, MeJIH, OJIoBa H Ip.).
Cocrositie MUKpPOGHBIX LIEHO30B B IIPHOpPe:XHbIX Bofax Kapckoro mopst
3a 1OC/IefHYE JIECST JIeT He IpeTepriesio CyLIeCTBEHHbIX H3MEHEHHI.
Mope Jlanmesbix IO TeOrpapyecKOMy MOJIOKEHUIO K THIPOJIOTH-
YECKUM YCJIOBHSIM OTHOCHTCS K THILY MaTepHKOBBIX OKPaHHHBIX MOpeH.
O61pit 06beM eXKeroHOr0 CTOKA B MOpe paBeH NpumepHO 720 kM3, uto
coctasisieT 30% 0611ero 06beMa BO BCE POCCHHCKHE aPKTUUECKHE MODSL.
OCHOBHBIM HCTOYHHKOM 3aTPsi3HEHHST CITY2KAT NPEANPHSITHS 110 pas-
BeJIKE U SKCILTyaTaliiy He(pTera3oBbIX MECTOPOKIEHHH, Cy[la MOPCKOTO
¥ PeYHOro (JioToB, 6a3bl rOpIOYe-CMAa30YHbIX MaTepHaloB, TOPHOPYA-
Hble H TOPHOOOOraThTe IbHEIE TIPEAIIPHATHS, TOPOJA M NOCEJIKU robepe-
XbSl, 2 TaKXKe TUIABAlONAs M 3aTOHYBIIAs JApeBecHHa. I1puOpexHBle
paioHBl MOps Haviboiee 3arpsasHeHE! (PEHONAMH, BBICOKKE KOHIEHTpa-
LMK KOTOPBIX OOBSICHSIIOTCS OTPOMHBIM KOJHYECTBOM 3aTOHYBLIEH H ILIa-
BaoLLel ApeBeCUHBL. BEICOKOe copeprKaHue (heHOJIOB BHISBJIEHO HA B3MO-
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pbsix pek Jlensl v Anwl (5 T1JK), B STHckom 3anuse (60 1K), makcu-
MaJipHas KoHLeHTparws B rybe Byop-Xas mocturana 65 IJIK; cpensee
copepxanre (eHOJOB B Liesiom 110 mopio coctaBuio 16 ITIK. Cpennee
cofiepxsaHyie HepTAHBIX YIJIEBOIOPOLOB B BOAIax Mopsi JlanTeBrIx B OC-
Jennve rozet He npepoinano ITJK. Haubosee BBICOKME KOHLIEHTPALHMH
OTMEYAJHCh B SIHCKOM 3aruBe, BOJM3U yCTbsl JIEHE!, a TAKXKE JIETOM B
0ro-BOCTOYHOM YacTH Mops 1o tpacce CesmopriytH. CopepxaHue npy-
T'YX 3arpsA3HAIOLIMX BelleCTB (TIeCTHLIMAOB, TsRKeNbIX meTtasuio, CITAB)
He npesriano ITIK.

B 3anuBe BynyHkan 6yxTel TUKCH, MOBEepXKEHHON HanbOee CHITh-
HOMY aHTPOIOTEHHOMY BO3LEHCTBHIO BCJIENICTBHE COPOCA CTOYHBIX BOJ
TIOCEJIKA ¥ BA3HPYIOLMXCS B IOPTY CYIOB, B OCJIEAHYE TOIBI HAOMO1a-
€TCsl 3aMeTHas JIerpajialiksi SKOCHCTEMEL, BEIPAXKAKOUIASICS KaK B 3HAYH-
TeJIbHOM YBeJMYeHHH OOLIeH YHCIeHHOCTH M 6HOMacChl OaKTepHH, Tak
¥ B CAMHIX HHU3KHX, [0 CPAaBHEHHUIO C JPYTHMH paHOHaMH MOps], 3Haye-
HUSX O611EHA YHCIEHHOCTH H 6GMOMACCHl (DHTO-, 300TLIAHKTOHA H 3000€H-
Toca. COCTOSTHHMe 3KOCHCTEMBI 3a/1HMBa DyNyHKaH B LIEJIOM XapakTep-
3yeTcsl KaK kamacmpoguieckoe.

Bocmouno-Cubupckoe mope TIONHOCTBIO PACIIONONKEHO HA Mare-
PHKOBOH oTMenH. B oTimyne ot Kapckoro u mops JlanteBbiX MaTepUKO-
BBIH CTOK B HEFO CPABHHTENBHO HeBesuK — Beero 10% oflwero pedHo-
IO CTOKa BO BCE apPKTHYECKHe MOpS], B CBSI3U C YeM OH NPAaKTHYECKH He
BJIMSIET Ha COCTOSTHHE MOPCKOH Cpelbl.

YpoBEHD 3arpsisHeHHs] MOpsl HepTeNponyKTamu 3a rocsentue 10 set
3HAYUTENbHO MOHMAMICS — CO cpemHuXx 3HadeHud B 11-13 ITJK 1o
1 TIIK n menee, 3arpsisHenue Bop CITAB npaktHyecku OTCYTCTBYET,
3arpssHeHNe BOJ MeTa/VlaMH H [OJIMXJIOPUPOBaHHBIMH OuceHHUNnaMu
(I1XB) re3naunTenbHoe.

CocTosiHEe TIIaHKTOHHBIX COOOLLECTB U JOHHOH (hayHhl B 6yxTe Ile-
BeK U YayHCKOH rybe OCTaeTCsl HeM3MEeHHBIM Ha TIPOTSKEHHH BCEX JIeT
HabmoneHuit (¢ 1984 r.), IpH HEKOTOPOH TeHAEHLMH K YNYYIIEHHIO
KOJIOrMYECKOH CHUTYalHH.

Yykomckoe mope B CBSI3H C €TI0 BBICOKOH OHOJIOTHYIECKOH TPOAYK-
THBHOCTBIO H GOJIBIIMM BHJIOBBIM pPa3HOOOpasHEM MOPCKHX OPraHH3MOB
SIBJISIETCS. YHHKAJIBHBIM PaHOHOM MUpPOBOrO oKeaHa.

YyK0oTCKOE MOpe He HCIHITHIBAET B HACTOSIIEE BPEMS 3aMETHOTO
2HTPOIIOT€HHOTO BO3IEHCTBHS, YTO OOYCIOBNEHO 3HAYWTENILHOH yia-
JIEHHOCTbIO OT KPYTIHBIX MHAYCTPHAJBHBEIX LEHTPOB. Ero npuGpexuse
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BOJIBI 3arPA3HAKOTCS H3 JIOKATbHBIX HCTOYHHKOB: CTOYHBIMU BOJAMH TIPH-~
OpexHBIX MOCEJKOB, CYLOB, B Pe3ysibTaTe aBAPHIHBIX PA3JTHBOB TOPIO-
He-CMa30IHBIX MATEPHAJIOB Ha 6a3ax 3anpaBKy, IPOAYKTaMH PA3JIOKe-
HHs 33TOHYBIUEH M IJIABAIOLIEH JPEBeCHHBI U T. L. OTKPBIThE PAHOHEL
MOp$1 3aTPSASHSIOTCS B OCHOBHOM B pe3yJsbTare IEPeHOCa 3arpsi3Hsiio-
LIMX BEIIECTB C BO3AYUIHBIMU MOTOKAMU M aPKTHYECKUMH JILIAMH.
Hecr:sorpﬁ Ha 3HaYHTEJIbHYI0 OTAAJIEHHOCTb Y YKOTCKOTO MOPSI OT 30H
AKTHBHOM XO3SIHCTBEHHOH NIEATENIBHOCTH, B NIOCTENHHE TOIBL BO BCEX OC-
HOBHBIX KOMIIOHEHT&X €r0 3KOCHCTEM — BOJE, B3BEIIEHHOM BEILECTBE U
Jiblax OOHapy>KeHbl 3arpsA3HSIOLKEe BEIeCTBa, BKIIIOYAsl HENPUPOIHEIE
COEIMHEHHS:: XJIOPUPOBAHHEIE YIJIEBOLOPObL, TSDKEJIbe METaJIbl H II0-
JIMAPOMATHYECKHE YTJIEBOIOPOAIEL Briepeeie B Bofax CyONONAPHBIX, yia-
JIEHHBIX OT YpOaHM3MPOBaHHBIX LIEHTPOB PaliOHOB BHISIBJIEHBI BHICOKHE
(0 5 Hr/ ;1) KOHIEHTPALIMK H30MEPOB reKcaxJopiyKaorekcana (IXLIT).
CepresHble OnaceHHs BBI3BIBAET 3arPs3HEHHE MOpS MOJHXJIOPHPO-
BaHHBIMHM Oudenunamu. X0t UX COepKaHHE B BOJie OBIJIO HE3HAYM-
TenbHbM (0,1-0,8 HI/ 1), AAUTENBHOE BPEMsl XKH3HH B MODCKOH cpeJie
(HECKOJIBPKO JIECSATKOB JIeT) OIpe/ieisieT aKTUBHYIO HUPKYJISIAIO 3THX CO-
€IMHEHHH 110 IHMILEBBIM LIETSIM M HAKOILIEHWE B TMAPOGHOHTAX, B TOM
YHCJIe B MPOMBICJIOBBIX OpraHu3max. Tak, KOa((hHIHMeHTl HAKOILIEHHS
ITXD BO B3BEIIEHHOM BeIeCTBe U Mpobax IUIAHKTOHA cocTaBHu 102-105,
Heb3st He OTMETHTD, YTO XJIOPHPOBAHHHIE YTJIEBOIOPOIH! GbLIH OCHa-
Py2KeHbI faxke Bo Jbaax dykorckoro mopsi: IXUT — 3,4 ur/ o, ZIIT —
0,016 ur/n, E[1XB — 0,9 ur/n1. Kpome Toro, BO npaax, a Takxe
B IIPMBOJHOM CJI0e aTMOC(epEl, TyMaHe U MOPCKOH Bofie OBLTH OGHApY-
XX€Hbl HOBbl€ HETPHPOIHbIE 3arpA3HAILIME BeleCTBA SHAOCYJb(daH,
GpomodopM, AUOPOMOMETAH, XJIOPIUPH(OC, XJIOPTATIOHUI, TPH(IIypa-
JIMH | [IP., IOCTYTIJIEHHEe KOTOPBIX CBS3aHO C JATbHUMH aTMOCHEPHBIMH
[IEPEHOCAMH. :
B Bopax mopst ObUIH TaKKe MOBCEMECTHO OGHAPYXKEHE! HEBEICOKHE
KOHLIEHTpalli 6eH3(a)IMpeHa, OIHAKO KO3((bHIMEHTHl €r0 HaKOILIe-
HHS BO B3BellleHHOM BelllecTBe H Ouore jocturanu 102-10%. B Boge,
JOHHBIX OTJIOXEHHSX H 6HOTe HYKOTCKOrO MOPS BHISIBJIEH LIENBIH CIIEKTD
METAJLJIOB: Meflb, KaJIMUH, MapraHell, IMHK, CBUHell, Ho KX KOHLIEHTpa-
UMM B 3TOM MOpe OKAa3aJMCh 3HAYUTENBHO HHXKE, YEM, HATpPHUMED,
B Bantufickom ¥ YepHoM Mopsix. B uenom pesymbrarthl MOHMTOpPMHIa
COLlepXKaHHsl 3arpsisHSIOIMX BEIUECTB B BOAE M JIOHHBIX OTJOXEHHSX
TIO3BOJISIOT CYHTATh JYKOTCKOE MOpE OTHOCHTEJIBHO YHCTHIM.
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BMecTe C TeM BHI3HIBAIOT CEPhe3HOe OECTIOKOUCTBO HMEIOLIMECS TIPOEK-
THI Pa3BelKH U JIOOBMK Ha 1esbde YyKorckoro Mopst Hedrv 1 rasa. Ha
rpumepe BapeHiieBa MOpS M3BECTHO, YTO Pa3BEJOYHOE H NPOMBILLIEHHOE
Gypetivie Ha Hiesbie TIPUBHOCHT LiEbIH CTIEKTP aHTPOIOTEHHBIX (haKTOPOE,
OTPHLATEJIBHO BIVSIOIMX Ha COCTOSIHHE T1eNIarkiecKHX ¥ JIOHHBIX 9KOCHC-
TeM: HauMHasi OT IyGUTEJIBHbIX TIOC/IEICTBHH CEHCMOPa3BEIKU M 3arpsisHe-
HYSI BOJL M IOHHBIX OTJIOXKEHUH 6ypOBBIMH PaCTBOPAMH, CMA304YHBIMH Mac-
JNIaMH, IIJIAMAMY U KX TIPOM3BOINHBIMM M KOHYasi COOCTBEHHO HedTernpo-
pykramy. TIpu GypeHuH KaX[OH CKBaXKMHBI B MOpe COpachiBaercs Ot
0,5 110 1,5 TIC. T 11ama, 3-5 Teic. M® GypOBBIX PacTBopos, ot 1 o 75 T
BOJIODACTBOPHMBIX XMMUKATORB, & TAKXKe Pa3Hble METa/UIbL

TToCKOJIBKY akBaTopusi UyKOTCKOTO MOPSi 3MMOH TIOJIHOCTBIO TIOKPhI-
T2 JIBAMH, BO3MOXHEIE aBAPHMMHBIE Pa3JHBbl He)TH OCOGEHHO OMaCHbI
TEM, YTO INONaBlas B JeJ He(hTh UHTEHCHBHO HAKAIIMBAETCH B HEM,
TepeMeIIaeTCsi IPY ero peiide Ha 3HAYKTE/IBHBIE PACCTOSHHUSA OT MECTA
pa3/vBa M 3aTeM, BO BpEMsl BeCeHHEr0 TastHHsl, He(hTEeNPOYKTh B KOH-
[IEHTPHPOBAHHOM BHJIE TIOCTYTIAIOT B BON M CyOSIT IJIAHKTOH B TIOBEp-
XHOCTHBIX CJIOSIX MODPCKOH BOJIEL

Htax, B YYKOTCKOM MOpe IKOJIOTHUECKAs: CUTYalst OCTAeTCs! 6 Lie-
J10M 6/I1aTONONYYHORH, OFIHAKO JOCTATOYHO H3BeCTHas cabast yCTOHH-
BOCTb ¥ PaHMMOCTb TIOJISIPHEIX MOPCKHX 9KOCHCTEM, @ TaKXKe HaMEeTHB-
LIA5iCS1 B TIOCTEIIHYE TOABI TEHJEHUMS K aKTHBU3AllMH XO3SIMCTBEHHOTO
OCBOEHHA Liesb(ha (IPOSIBISIOILAsCS B TOM YKC/ie U B BHAE pasBe/iod-
HBIX pabOoT C LEJIBIO TI0CTeAyIoImes o6 HedTH U rasa) 6yayT Cro-
COBCTBOBATL YXY/IUIEHHIO SKOJNOTHUECKOH OOCTAHOBKH ¥ Pa3pyLIeHHIO
BBICOKOITPOLYKTHBHBIX 9KOCHCTEM YKOTCKOrO MOpSI, YTO IPENONpee-
JsleT HeoGXOAVMOCTh He TOJIKO IePHOIHYECKOH OIEHKH JKOJIOrUdec-
KOH CHTYyall¥ B HEM, HO H, YTO OCOOEHHO BaXXHO, BCECTOPOHHEIO KOH-
TPOJISI TIOMCKOBBIX PaloT M JKCILTyaTalydy MECTOPOXIEHHE NMONe3HbIX
HCKOIAaeMBIX Ha llesb{e MOpsL.

Mops Tuxozo okearna

Bepurz060 mope — YHUKAIBHBI CyGapKTHIeCKul GacceiH Mu-
POBOTO OKeaHa, T COYETAIOTCS KOHTPACTHbIE (PHIHKO-XHMHUECKHE YC-
JIOBWSL ¥ TIPOLIECCH, OTpe/IeNisiolipe GONbIioe BHOBOE Da3HOOOpasue
MOPCKHX OPTaHH3MOB 1 BBICOKYIO GHOMOTHYECKYIO IPOAYKTHBHOCTE. Co-
BPeMEHHHIE HCCIIEOBAHHs CBUIETEIECTBYIOT O TOM, YTO IPHOpeKHbIe
pafOHEl MOpS, H, B TIEPBYIO OvepeNb, AHaIBIPCKHE 3aJHB, OTHOCATCS
K YHCITy HauGoJiee TIPOAYKTUBHEIX He TOJIBKO B ADKTHKe, HO ¥ B Mipo-
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BOM OKeaHe B LieJIoM. Tak, ronoeast epeiYHast IPOIYKIKS, 110 OLEHKaM
POCCHIHCKHX W aMEPHKAHCKHX YHeHbIX, JOCTHraeT nopsigka 2-108 1, uro
cocTasJsier 0koJo 1,5% Bcero o6bema oprasHYecKoro BelecTsa, obpa-
3YIOLUETOCS 6 OKeaHe B IIpoLiecce (hOTOCHHTE3a.

Hcrounnkamu 3arpsisHeHHs: BepuHroBa MOpst SIBJSIOTCS, B OCHOB-
HOM, JaJbHHE aTMOC(EpPHEIe NEPEHOCH 3aTPSISHSAIIMX BELECTB H HX
OCaXIIEHHE Ha BOJIHYIO II0BEPXHOCTH, PEYHOM M TEPPHTEHHBIH CTOK, Hed-
T€- W rasolpOMBICIE Ha Oeperax ¥ Ha Ilenbde, a Takke aBapHiHLIE
COpOCH! HE()TH C CYIIOB ¥ H3 He(TENPOBOLOB, EPEHOCH 3ArPSI3HSIOMHX
BELIECTB C ApeH(YIOHMY JIBAAMY | LIp.

V3yyeHue XMMHYECKOTO peXXHMa B BepHHTOBOM Mope 3a IOCie-
ZiHee BpeMsl TI0Ka3aJo, YTO PacIpoCTPaHeHHe OPTaHHYECKUX 3arpsisHsi-
IOLIMX BEIECTB B HEM IO OT rofia CTAHOBHTCSI BCe GoJlee IMPOKHUM.

Tak, o nocnegHum fauubM, conepxanie XL B npo6ax BOMH
riouty B 10 pas ripepblaeT coniepKarye APYTHX ONpe/eNsieMbIX XJIOPH-
POBaHHBIX YTJIeBOROponoB, Harpumep IIXB u JUIT. Takue BricOKHE (10
S Hr ;') KoHLeHTpayy u3omepos [XLIT pH OTHOCHTETbHO HU3KOI UX
KOHIEHTPALMK B NMPO0aX aTMOC(HEPHOTO BO3NyXa OGHapYXKeHHl BIEp-
BBIE [Tl CYOTIONSIPHBLX, YAaJI€HHBIX OT MECT YEJIOBEYECKOH JIEeSITENBHO-
CTH, Pa¥OHOB.

CepbesHble onaceHHst BLI3bIBAET 3arpsisHene Bepunropa mopst [1XB.
Kax nokasanu pesymbTaTel HCCJIeIOBaHHH, 0OLIAS KOHIEHTPAIMS 3THX
COEIMHEHHH MMPaKTHYECKH He M3MEHMJIACh 32 HECSTUIETHHH MepHOJ
u coctaeasuia 0,2-0,8 ur nl.

Ilupokoe pacrpocTpaHeHHe B BOLAX K JAXKe JIeNSTHOM IOKPOBE 3TOrO
CyGTonsipHoro perroHa umeer GeHs(a)muper (BIT) — coenunenue psina
KaHIIEPOTE€HHBIX TOJIMIMKIMYECKHX yrieogoponos. HawmGonee udacto
BCTPEYaBIINECs] KOHIEHTPALMH COCTaBJISIOT S Hr 1. OfiHako B AHanpIp-
CKOM 3aJIiBe H y 106epexbsi HyKOTKH BHISIBIEHB! 0GJIACTH C TOBBIILEH-
HO¥ KoHUeHTpauyei BIT (ro 80 Hr ). TIp 3TOM ClIefIyeT OTMETHTD, YTO
KOHLeHTpalwmH Bl B I1aHKTOHe, JOHHBIX 6eCMO3BOHOYHBIX U PhifaX, KaK
TIPABHJIO, TIPEBBILAIOT UX COiEpKaHKMe B BOZIE B COTHH M THICSIYM pas.
Hecomuenno, 410 Npoliecc HaKOIIEHHs 3aTps3HSIOLIHMX BELIeCTB B GHOTE
MOKET HMETb OCOBEHHO CepbeaHbIe TIOCTIICTBHS [T IITHI| X MJIEKOITHTA-
IOLHX, a8 TakKe PYHKIMOHUPOBAHHS BCEH 3KOCHCTEMEI B LIEJIOM.

AHayu3 IONTy4eHHBIX DAHHBIX CBULETENHCTBYET O TOM, YTO 3a BECh
TIEPHOA HaOJIONEHHH CHOTHYECKHH KOMIIOHEHT HE ITPeTepries SHAYHTE b-
HbIX H3MeHeHHH. OfHAKO LMPKYJsEs B BepHHTOBOM MOpe TOKCHYECKHX
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OpraHHYeCKHX BELIECTB aHTporioreHHoro npoucxoxnenust (IXHT, ITXB,
TTAY u 1p.), a Takke (DaKThl BBIIBJIEHHS JIOKATBHBIX 30H C BBIPAXKEHHbIM
3arpsisHEEHEM MOPCKOH Cpefibl YKa3saHHBIMM COEIHHEHMSIMH CBHJETETIh-
CTBYIOT O BO3PACTAIOIeM aHTPOIIOTEHHOM BO3JEHCTBHH H BBISBIBAIOT TpE-
BOCY 3a CyZp0y 3TOr0 YHUKAJIBHOIO padoHa MupOBOro okeaHa.

Boxbiiy1o ONaCHOCTb NPEJICTABIISIOT T2KXKe YK€ HAaBLIHECs upa6o-
Th [0 pa3BefKe He(TSHBIX U Fa30BbIX MECTOPOXKIEHHH Ha POCCHECKOM
wesnste Bepunrosa Mops.. Kak ykaseBanock Beiile, OypeHue Ha MOpC-
KOM LieJib(De IIPHBHOCHT ITeJIBIil CTIEKTP aHTPOMNOTeHHBIX (haKTOPOB, OT-
PHIATENIBHO BIHSIOLMX HA COCTOSTHYE TIeJIATHYEeCKUX ¥ IOHHBIX SKOCH-
creM. AKTHBHOE pa3BuUTHE He(TerasofoObY¥ HEMHHYEMO MPHBEIET
K CHIDKEHHIO IIPONYKTUBHOCTH IPHOPEXKHBIX IKOCHCTEM H DE3KOMY YXYII-
HIEHHMIO COCTOSIHMSA MOMYJISIME MHOTHX OpraHusmoB. Kpome Toro, oco-
6eHHOCTHI0 BeprHroBa MOpS SIBJISIETCS: camasi 60IpLIast IIOTHOCTb MOp-
CKHX IITHL ¥ MJIEKOITHTAIOIIHX 110 CPaBHEHHIO C IPYTHMHU CyOapKTHYec-
KMMH paiioHaMit MupoBoro okeana. ¥3secTHO, 4T0 MpH pasivee HeGTH
B pesyJibTaTe aBapHy TaHkepa «Excon Banus» B 3amse Assicka (CILIA)
TIOMYJISUAM OGHTAIOIIMX TaM MOPCKHX ITHIL K KaJlaHOB GBLT HaHECEH
HeronpaBKMbH yiiep6. [1oaTomy MOXHO C YBEPEHHOCTEIO YTBEPXIATh,
YTO TIOCJIEICTBHMS BO3MOXHBIX aBAPHHHHIX Pa3nuBOB He(pTH B BepuHro-
BOM Mope GYIyT CTOJIb XKe KaTaCTPOPHIECKHMH.

Oxomckoe mope. B npubpexxHo# 30He y 0. CaxamiH K Haubosee
pachpoCTpaHeHHBIM 3arpsi3HSIONIMM BelecTBaM OTHOCATCS Hedyrenpo-
LYKTH ¥ (PEHOJBL, KCTOUHHUKAMH TTOCTYIUIEHHS KOTOPBIX SIBJISFOTCS TIpef-
pUATHST YIJien00bIYH, PEIOHOH TPOMBILIEHHOCTH, JIECO3AaTOTOBHUTENb-
Hble ¥ [epeBoo6pabaTrBaloliye IPOU3BOICTBA, He(Te- U ra3opassefika
(6ypoBBIE YCTAHOBKH, TIATOPMBL H AIP.), & TAKXKE X037HCTBEHHO-OBITO-
BBIE CTOKH TIPHOPEKHEIX HACeJE€HHBIX TYHKTOB.

TTpuGpexxHble BOIBI B parioHe 1. KOpCakoB 3HAYHTENBHO 3arpsiHe-
Hbl HeTEIPOAYKTAMH, (heHOJIAMH M COeMHeHUsIMH a30Ta. HeratupHbie
IIOCTIENCTRHS 3arpsi3HeHHsT aKBATOPHH BbIPAKaloTCsl B U3MEHEHHH [apa-
MeTpoB GaKTEPHOIIaHKTOHA, CHUXKEHHH BHIOBOTO pasHooOpasus huto-
TIaHKTOHA, YMEHBUIEHHH YHCIIEHHOCTH M GHOMAaCCH 300MI2HKTOHA.

VpoBeHb ConepKanus He(PTSHBIX YIJIEBOLOPOOB Ha OCTA/IBHOM aK-
BaTOpHH 3anvBa AHHBA JOCTHT B nocjenHve ropsl 3 TTIK. HanGonee
3arpsi3HEH CEBEPHBIH MEJIKOBOAHBIN PaHOH.

Taxum 00pa3oM, aHanu3 Pe3yJIbTaTOB THAPOXMMHYECKHX W [HIPO-
BHOJTOTHYECKUX HAGMIONEHUH [T03BOMISIET CAENATh BHIBOJ O HeOJarorno-
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JIYUHOM 3KOJIOTHYECKOH CUTYALHM B TIPHOpeXHBIX Bogax 0. CaxajvH,
CBSI3aHHOM CO BCE BO3PACTAIOIIMM aHTPOTIOTEHHEIM BO3JEHCTBHEM.

Snonckoe mope. COCTOSIHEE IKOCHCTEM B MPHOPEXHBIX PaHOHAX
3TOr0 MOPSi 0GYCJIOBJIEHO, B OCHOBHOM, HHTEHCUBHOCTBIO M XapPaKTEPOM
aHTPOTIONeHHOTO BO3JEHCTBHS.

Hauvras ¢ 1986 r. HabnrofaeTcsl TEHAEHIMS K 3HAYHTEIBHOMY YBe-
JIMYEHHIO YPOBHEH XHMHYECKOTo 3arpsisHeHHst BoJ 3ansa Ilerpa Benn-
Koro. Kputrueckass CUTyaLysi CJIOKHJIACh BO BXOJIALLIMX B €r0 COCTEB
Gyxrte 3omnoroii Por v KyTOBOM 4acTh AMYyPCKOro 3aiKBa, a TaKXe B
nposiiee Boctop BocTouHb, ypoBEHD 3arPA3HEHHST BOL, KOTOPHIX He-
¢rampiMu yrrepopoponamu focturaet 40 ITJK. B tevenue Bcero Ges-
NemHoro mepuona roxa ot 40 o 100% BOXHOM TOBEPXHOCTH GyXTH
3omnoro# Por moKpeITo He(TsHbMU N THAMH. CpEHErofIoBOE COLepxKa-
Hye (DeHONOB B 3THX pailioHax coctapnaser 5-12 ITJIK. B nocnenrve
TOZBl 3HAYMTEJIBHO TIOBBICHJICS YPOBEHb 3aTpsisHEHHs Mertainamy. Ha-
TIpUMEp, CONepKaHHe xese3a B Gyxte 301010 Por 4acTo rpeBwiliaet
12 T1K, a npHka B npouiiee Bocdop Bocrounst —3 ITK.

Haubosee HarnsigHO Aerpajialivs SKOCUCTEM TIPOSIBJISETCS B yrHe-
TEHHOM COCTOSIHMH ITIaHKTOHHBIX H GEHTOCHBIX COOBILeCTB (COKpallle-
HME BMIOBOIO PasHOOOpa3Hsi, YMEHblueHHe YHCIEHHOCTH M OHomac-
CBI), KOTOpOE B AMYPCKOM ¥ Y CCYPHICKOM 3a/TMBEX COXPAHSETCsl y2Ke
Ha MpoTsHKeHuH psyia JieT. B 6yxrte 3osorolt Por 1 nponuee Bocdop
BoCTOYHBIH JIOHHOE HaceJIeHHEe NPAKTHYECKH MOJIHOCTBIO OTCYTCTBYET.
B HHX IPOHCXONUT MHTEHCHBHAS 3BTPO(MKALIHUS.

AxpaTopuy BOJH3U TOPTOBBIX TopofioB 0. CaxauH, PacrioyoXkKeH-
Hule B TaTapCKOM MpOJIMBE, TaKXKe XPOHHUYECKH 3arpA3HsIOTCS HedTs-
HBIMH YTJIEBOZIOPOIAMH U (eHosaMU. CTereHb 3arpsisHeHHs BOJ, (heHO-
JIAMH BO3pacTaeT M0 HaNpaBJIeHuIo ¢ ceepa Ha for or 3 o 18 TIJK.

Hauboneuiee comepxanue Hedrenponykros (9 ITIK) ormeyeHo
Ha perizie roc. XONMCK. '

Takum 06pa3oM, BO3PACTAIOLIEE AHTPONOreHHOE BO3NEHCTBHE HA
NpHOpEXKHbie pafioHb! SINOHCKOTO MOPS IIPHBEJIO K YTHETEHHIO U JlaXxe
TIOJTHOMY Pa3pyLIEHHI0 MOPCKHX 3KOCHCTEM.

Ha ocHOBaHHH IPOBEIEHHOTO aHANIM3a Pe3yNbTaToB HaOJIONEeHHH,
BBITIOJTHEHHEIX B POCCHHCKHX MOpSX B TEYEHHE IOCJEJHHX JIET, MOX-
HO PaHXXHPOBATH MOPS 10 CTEIMEHH Aerpajialiiyl HX NPHOPEXHBIX 3KO-
CHCTEM CJIeNYIOIMM o6pa3om (B ropsijke yObBaHHsS MacluiTaboB K3-
MeHeHHH): A30BcKoe, SnoHcKoe, Bantuiickoe, bapennieso, HepHoe,
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Oxorckoe, Jlantessix, Benoe, Kapckoe, Boctouro-Crbupckoe, bepus-
roBo, YyKOTCKOE.

§ 5. Llenw 1 3ana4¥ MOHMTOPHHIa MHUpPOBOro OKeaHa

B cBsi3u C HeOOXOMHMMOCTBIO BBISIBUTE HETIPUPO/HBIE H3MEHEH S B CTPYK~
Type ¥ (PyHKLMOHUPOBAHHY MOPCKHX 3KOCHCTEM, & TAKXKe JUIs HOPMH-
POBaHHS! aHTPOTIOTEHHBIX BO3AEHCTBHE Ha OKeaH, BOSHHKJIA NIOTPeCHOCTE
B OpraHM3alliy KOMILIEKCHOTO II06aJbHOr0 MOHHUTOPHHIA OKeaHa.

10T MOHHTOPHHT pa3BHBaeTcs B pamkax nporpammet LIPITTCMOC
(1ieHTp paboTHL 1O HAHHOM IporpamMme cosfal B 1975 . BT. Haitpotu B
Kenun). B CCCP, a 3atem B Poccrm palothl Be[lyTCsl IO IIporpamme
MOHOK. TIporpamma Gbuia paspabotana B MHCTHTYTE IJIOOAJBHONO
kaumata 1 skonoruu (UTKD) Pocruppomera 1 PAH (o 1991 r. JlaGo-
pATOpHst MOHMTODMHIA [PHPOIHOH CPefibl M KIMMara). ITporpamma
MOHOK paspa6atsiBanach C yueToM pekomerfiaumii I MexayHapos-
HOTO CHMIIO3HyMa «KOMIUTEKCHBIH TJI06aIbHbIH MOHUTOPHHT MUpOBOTO
OKeaHa», KOTOpHIi coctosiicst B . Tammze 2-10 okrsiGpst 1983 r.

DKOJIOrHYECKHH MOHHTOPHHT OKeaHa — 3TO CHCTeMa aHaJIM3a, OLEeH-
KX M IPOTHO3a COCTOSIHUSI MOPCKHX 3KOCHCTeM. BaxKHOH COCTaBIsiO-
1€ SKONOTHYECKOTO MOHMTOPHHIA SIBJISIETCSl GHOJIOTHYECKHE MOHHTO-
DHHT MOPCKO# Cpe/ibl, BKIIIOYAIONMH CHCTeMATHYECKHe HaOMOIeH s 32
3MeMeHTaMH (DYHKUMOHANBHOH CTPYKTYpPhi OHOLIEHO30B C LIeJIBIO OLIEH-
KH ¥ TIPOrHO3a GHOJIOTHYIECKOro KOMITOHEHTa MOPCKUX 3KOCHCTeM. Brio-
JIOTMYECKHE MOHHTOPHHT COYETAETCS C CHCTEMOH TeOXHMHYECKOrO MOHH-
TOpHHTa, OCYILIECTBIISIOIETO KOHTPOJb HaJl HCTOYHUKAMY K YDOBHAMH
3arpsisHeHHs| MOPCKOH cpeibl. PU3HYECKHHA MOHUTOPHHT NpeAHa3HaAYeH
LJIsT aHaJIM3a JeHCTBHS (DU3HKO~OKeaHOTpaQU4eCKHX M THAPONHHAMU-
yecKuX (aKTOpOB, CTIOCOOCTBYIOIIHMX PACTPOCTPaHEHHIO H Nepepacripe-
[IeJIeHHIO 3arPSI3HSIOLIMX BEINEeCTB B MOPCKOH Cpefie.

JlocTvKeHHe LieJiedl MOHWTOPHHTA TpeCyeT pelueHHst psifia CrelH-
aJIbHBIX 3a4a4.

1. BrisiBJieHHe KAHAJOB NOCTYTUIEHHS M OLIEHKA IIOTOKOB 3arpsi3HA-
JOIMX BelecTB B GHOIPONYKTHBHBIX M JIETKOPAHMMBIX IKOCHCTEMaX
MupoBoro oKeaHa.

PelleHne 3TOH 32/lauk OIMpPAETCs Ha AaHHble HaTypHBIX Habmone-
HUEH, TIO3BOMSTIOLINE BHSIBUTH OCHOBHBIE HCTOYHHKH ITOCTYTUIEHUS H Ka-
HaJTbl BBIBOAA 3arpSISHSAIOIIX BelleCTB, OLEHUTD MPOLECCH CaMOOHHILE-
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HUSI MODCKOH Cpefibl, pacCYHTaTh OaJlaHCH 3aTpPSI3HSIOLIMX BELIECTB
B OT/IE/IbHBIX PErMOHaX OKeaHa, OIMCaTh AHHAMUKY TOKCHYHBIX BELLECTB
B KOMIIOHEHTaX MOPCKMX 3KOCHCTEM U HM3YUHTH HX OHOXMMUYECKHE
LUKJIEL OCco0y10 MPaKTHYECKYIO BaXKHOCTh MMEIOT H3YYeHHE TIOCTYILIe-
HHSI H DPa3pyllieHHs 3arpssHsIOIMX BEILECTB B HauboJee MPONYKTHB-
HBIX paHoHaXx okeaHa, B [IMC u B BOZHOH ToJILIE.

2. MiayueHne HeraTHBHBIX IOCNENCTBHII 3arps3HEHHMs GHOTIPOIYK-
THBHBIX H JIETKOPAHHMBIX 3KOCHCTeM MHPOBOTO OKeaHa.

CoBpemeHHEe NIpeCTaBIeH st 06 3KOMOrHYECKHX TOC/IEACTBHSX 3aT-
PABHEHHs! OKeaHa ellie TOJIbKO CKJIAJbIBAIOTCS B OCHOBHOM Ha NIPUMEPaX
H3Y4eHHs NPUOPeXKHBIX paiioHoB. OGIIMPHEIE 06aacTd MHUpPOBOro oKe-
aHa NMPAaKTHYECKH He OXBaueHH NOJOOHEIMH HCCNienoBanuamy. [Tosto-
My JJIsl TONTyHeHus] HeoOXOMMMOM HH(OPMALHMH KOJIKHE! GBIT Pa3BHTH]
JUTATENIBHEIE HAOMIONEHHS 32 COCTOSHHEM HEHCTOHHBIX, TJIAHKTOHHBIX
¥ GEHTOCHBIX COOOILECTB, CTPYKTYPa KOTOPHIX TIOBEPXKEHA LIHKJIHYeC-
KHM KOJie0aHHsIM TIOf, BO3EHCTBHEM PASHOIEPHOLHHX NIPHPOIHBIX SIB-
JIeHHH. 3a7a4a COCTOMT B TOM, YTOGH! HA ()OHE eCTeCTBEHHBIX Koeba-
HHI CBOHCTB MOPCKHX 3KOCHCTEM BHISIBUTD T€ U3MEHEHHs], KOTOPHIE Ol-
PELeNSTHOTCS aHTPOIIOTeHHBIMH (DAaKTOpaMH.

3. Misy4envie NPHIMHHO-CIEZICTBEHHEIX CBSI3€H MEXTY YPOBHSIMH Ha-
KOILNEHHS] 3arpsi3HAIONIMX BEIIECTB ¥ HaOMIONAEMBIMH SKOJOTHYECKHMHU
n3meHeHHsAMH. OnipesiesieHHe KPHTHYECKHX KOHLIEHTPALRH 3arPA3HSTIOLHX
BEIECTB, MOIYILMX BBI3BaTh HAPYLIEHHS] GHOJIOrMYECKHX IPOLIECCOB.

B HacTosiiiee BpeMsi CYILeCTBYeT SIBHO HEHOCTATOYHAs MH(bOpMa-
LM O MPUYMHHO-CNENCTBEHHBIX CBSI3SX MEXIY KOHIEHTpalMel 3ar-
PSISHSAIOLIMX BELIECTB M HapyLIEHHSIMU B MOPCKHX 3KOCHCTeMax. Ilo-
TPeOHOCTE B 3TOH HH(OPMAIIMH BHISHIBAETCSE HEOGXOIMMOCTBIO ONpeLe-
JIEHUs! KDHTHYECKUX KOHLIEHTPALMM 3arPsA3HAIOLMX BELIECTB, HE3HAYH-
TeJIbHOE IPEBBILIEHHe KOTOPHIX TIPH BO3NEHCTBHH Ha HEKOTODHIHA BHjI
WK IDYTITY OPraHH3MOB MOXKET IIPHBECTH K HeOOXOIHMOMY CHHXXEHHIO
YCTOMYHBOCTH BCEH 3KOCHCTEMBL.

4. Vzyuenvie (PM3NYECKHX, XHUMHUECKUX ¥ GHOJIOTHYECKUX TIPOLIEC-
COB, ONpPEAENSIOLIMX aCCHMUISIIIHOHHYIO €MKOCTb, H OLIEHKA aCCHMUIIS-
[IMOHHOH €MKOCTH MOPCKHX 3KOCHCTEM B HauGoJiee M3YUYEHHHIX Pakio-
Hax MupoBoro okeana.

MopckHe 3KOCHCTEMBI 06JIaJaI0T LUMPOKHM CIIEKTPOM (PH3HYECKHX,
XUMHYECKHX ¥ OHONOTMYEeCKHX MeXaHU3MOB, IOCPECTBOM KOTODHIX 34r-
psI3HSIOUIME BEIECTBA MOIYT OBITE BHIBELEHHl M3 Hee €3 Cepbe3HbIX
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HapyleHu# GHONOTHYECKOro LKA, Ho korma KOHLEHTpalysl 3arpsis-
HSIIOLIAX BEILECTB B Cpefie HOCTHTaeT YDOBHS, NMPEBOCXOASAIIETO ACCH-
MUJISILMOHHYI0 EMKOCTb SKOCHCTEME], OHY HAYHHAIOT BJIMATH Ha BBIKH-
BaEeMOCTb, POCT, PA3MHOXeHHe I'HMIPOCHOHTOB. OnpepenieHne acCHMH-
JISIMOHHOH €MKOCTH HEeOOXOAHMO JUisi HOPMHPOBAHHS BHELIHHX
BO3IEHCTBUH.

5. Co3naHye MaTeMaTHIeCKHX MOAeNeH OTHEeNIBHBIX SKONIOTHYECKHX
TIPOLIECCOB AJIst IIPOTHO3a SKOJIOTHYECKOH CHTYalLlHH B OKeaHe B JIOKaIb-
HOM, PErHOHAJBHOM H FJI0GaNbHOM MaciuTabax.

T1pe/icKasaHue W3MEHEHHS NPHPOHBIX IKOCHCTEM, X COCTaBa,
CTPYKTYpBI, CTETIEHH YCTOHYMBOCTH K BHEUIHHM BOSJIEMCTBHSIM SBJISET-
CsI OIHOM U3 BaXKHEHIIMX 32/1a4 MOPCKHX IKOJIOTHYECKHX HCCIe0Ba-
auit. [Tomo6HBle IIPOrHO3bl BO3MOXKHBI HA OCHOBE MaTeMaTH4eCKoro Mo-
[eNHPOBAHHST TIOBEIEHHS SKOCHCTEM C YHETOM BHYTPEHHHMX M BHEIHHX
cesizelt. Co3nanue TAKHX MOJeJielt eCTb BaXKHasi H OTBETCTBEHHAA 3ala-

ya JJIsl YUE€HBIX.

§ 6. TpuUHLMIEI OPraHU3aLU¥ MOHHTOPHHIA
MupoBoro okeaHa

1. KOMILIEKCHOCTH TIPOM3BOAICTBA XHMHYECKHX (B aTMOcepe, B BOJE,
B B3BECSIX, TPYHTaX), THIPOOHOJIOTHYECKHUX, THIPOJIOTHYECKHX ¥ METEO-
POJIOTMHECKMX HaOMoNeHHH Ha CTaHUWsX. OpraHusatms HabroneHUH
U3 Kocmoca ¢ romorsio MIC3, KoTopble BBITONHSIOTCS KaK B IJI06astb-
HOM, T2K H PETHOHAJFHOM Maciutabax.

2. TTpocexyBaHye THHAMHKH YPOBHEH 3arpsi3HEHHs MOPCKHX BOJL
TIyTeM TTPOBEJIEHHS IMTEJIbHBIX CHCTeMATHYECKHX HabmogeHuH 3a ¢o-
HOBBIMY KOHIIEHTPALMSMH 3arPsi3HSIOLMX BELIeCTB B HauGolee yna-
JIEHHBIX OT MeCT 3arpsisHeHust paiioHax. Takue HaOMIONeH s OPraHK30-
BaHE Ha 6-10 cTaHuusx ¥ B 2-3 Mopsax. OnHOM K3 HUX SIBJISIETCS TOUKA
«C» B CeBepHoi ATnantuke (¢=52° c.u, y=35° 3.1.), KoTopast obecrie-
YHBaeTCs] POCCHHACKHMHU Hay4HO-KUCCIIEIOBATENIbCKUMH CYJaMH.

3. TIpocyexuBaHye NepeHOCca Sarpsi3HsIOLMX BELECTB NOCPENCTBOM
OpraHu3alyK HaGJIIOeHKH Ha OKeaHOrpaQHyecKHX paspesax B OCHOB-
HBIX HMPKYJISILHOHHBIX CHCTeMax MHPOBOro OKeaHa.

4. ConpsKeHHOCTh TeOXMMHHYECKOTO MOHHTOPHHIA 3arPASHEHHS BOL
OKeaHa C GHOJIOTHYECKMM MOHMTOPUHIOM BJIHSIHKSA 3arpsi3HEHHs Ha MOp-

CKHEe OpraHH3MBL.
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Jlst nabrofieHHH 32 KaYeCTBOM MOPCKHX BOJI CTAHLIMH MOHHTOPHH-
ra IOApaszessaorcs Ha 3 Kareropud. Kareropuro BEIGHpAIOT C yYETOM
DACIIONOXKEHHU ¥ MOLIHOCTH HCTOYHUKOB 3arPsisHEHHS, & TAKXKE COCTA-
B4, KOHIEHTPALMH 3arpsi3HSIOLIMX BellleCTB, PETHOHANBHBIX H (DH3HKO-
reorpa(pMyecKux yCIOBHH. ['paHHIEl KOHTPOJIHPYEMEIX PaHOHOB OIpe-
JeJsIIOT B 32BUCHMOCTH OT (PU3MKO-TeorpahuyecKix 0COOEHHOCTEH KaXK-
JIOT0 MOPSI H YCTHEBOrO B3MOPhSI C YI€TOM PaCTIpe/iesieHHs 3arpsI3HSIONHX
BEILECTB ¥ THAPOMETEOPOJIOTHYECKOIO PEXHMA.

Cranumu 1 xareropur npefHa3HaueHsl 7 HaGNIONEHHS 33 Kaye-
CTBOM MODCKHMX BOJ B NPHODEXHBIX PaHOHAX, UMEIOLIMX BaXHOE Ha-
POIHO-XO035HCTBeHHOE 3HayeHue. IIyHKTh, Kak IIPaBUJIO, PACIIONAratoT-
Csl B CIeAYIOLMX paHOHaX: BOLONOJNB3OBAHHUSI HACeJeHHs], B TOpTax
M TIOPTOBBIX aKBaTOPHAX; B MECTaX HepecTa U CEe30HHBIX CKOIUIEHHH
LIEHHBIX PBIO H IPYTHX MOPCKHX OPraHH3MOB; MeCTax c6poca rOpOACKHX
CTOYHBIX BOZ IIPOMBILLUNEHHBIX U CeNTbCKOXO3SIHCTBEHHEIX KOMILIEKCOB;
pasBesiKH, JOOBI4H, pa3paboTKH, TPaHCIIOPTHPOBKH TIOJIE3HBIX MCKOTIae-
MBIX, H2 YCTBEBOM B3MOpbE KPYTIHBIX DeK.

Crannuy 11 kateropuu npefHasHaueHb! st HaGJIOIeHHH 32 Kaye-
CTBOM MOPCKHX BOJ B IPHODEXHEIX PalOHaX M B paliOHAX OTKPBLITOrO
MOpS, & TaKXKe JUIs1 HCCIeIOBAHHH Ce30HHOH M TONOBOH W3MEHYHBOCTH
YPOBHs! 3arpsI3HEHHOCTH MOpPCKUX BOH. OHHM pacnoyiararorcst Tam, TIe
32rpsI3HEHHE CBS3aHO, B OCHOBHOM, C MHUT'DALIMOHHEIMH TIPOLIECCAMH.

Cranupv 1T xateropyn ripemHa3HayeHsl [Jisi HAGMIOOEHMH 3a Kaye-
CTBOM MOPCKHX BOZ B PaHOHaX OTKPHITOTO MODS, [l UCCIIENIOBAHHUS IOMI0-
BOM M3MEHYHBOCTH 3arpi3HEHHOCTH MOPCKHX BOJL ¥ JISt pacueta Gasnanca
XMMHYECKHX BelleCTB. ITyHKTH! JOJDKHBI ObITh PACIIONOXKEHE! B paHOHAX,
IJie KOHUEHTpaLMs 3arpsA3HsIOIHX BeIleCTB OOBYHO Hanboiee HH3Kas.

Kak 13BeCTHO, KOJIMYECTBO H PaCIIOJIOXKEHHe [TYHKTOB HaGIIofeHU#H
3a Ka4eCTBOM MOPCKHX BOJ, [OJIKHO 06eCreyuTh rosryueHue HHpopma-
LIMH, HEOOXOAMMOH J1JIs1 BBUTOJTHEHHUS 337184, KOTOPble CTOSIT TIEPE], OTHE-
Jamu 'CH Pocruznpomera. MecTonosioXeHHe BEPTHKANEH, KX KOIHYE-
CTBO H KOJIMYECTBO TOPH3OHTOB ISl MIOJTyYeHHs Haubosiee ITOJTHOH HH-
(hopmalyK 0 3arpsisHEHHH MOPCKHMX BOJ Ha KaXKIOM MYHKTE Orpejiesis-
IOTCSI PACTIONIOKEHHEM B MOLHOCTBIO HCTOUHHKOB 3aTPSI3HEHHS, 8 TAKXKE
COCTaBOM, KOHIIEHTpauMer U (OpMOH HaXOXKJIEHWS B BOJE 3aIpA3HAK0-
LMX BEIECTB H HEKOTOPBIMH JPYTUMH YCIIOBHSIMH.

Kounyectso BepTHKaNed B MyHKTE HAOMIONEHUI KaYeCTBa MOPCKHX
BOJ], ONIpEieJIsieTCs LIMPUHOH YCTBEBOrO B3MOPBSL.
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1IupuHa ycTes, M <100 100-1000 >1000
KomirgecTso 1 3 5 J
er"rmcaneﬁ

Kak npaBuiio, ONHY BEPTHKANb DPACTIONAraioT MOCPEHHE pycia,
a OCTAJIbHHE PABHOMEDHO 10 LIMPHHE.

KO/MUECTBO FOPH3OHTOR HA BePTHKAJH OIPENIeNAeTCS € YHETOM [Ty~
GHHbBL, COCTBa K KOHIEHTPALMH 3ar PASHAIOLIUX BEIIECT. Hab6monenus
3a He()THHBIMM M XJIOPHPOBAHHBEIMU YIJIEBOLOPOAAMH HPOBOA;;TIiIBHa
TIOBepXHOCTH H Ciy6unax 5, 10 1 90 M, a TaKxe y fHg; 32 C 2 U
eHONaM¥ — Ha TPeX FOPU30HTAX: NIOBEPXHOCTD, 10 M 1 iHO. B Gonee
LIHPOKOM LHAIa30He [IyOHH TPOBOISTCS HaOMONEHUs 38 TSDKEJBIMU
meTaIamu: opepxHocts, 10, 50 1 1000 M, fHO. I“m}poﬁnonormecxue
HaGTIoNeHyst TIPOM3BOAAT C TIOMOLIBIO TUIAHKTOHOBOM CETH B CJIOSX 0-
10; 10-25: 25-50; 50-100; 100-200 u 200-500 m. JlonoaHuTeNBHBIM
TOPH3OHTOM SIBISIETCS CJIOH CKauKa TeMIepaTyphl, Ha KOTOpOM TIPOBO-

IpefeNeHHsL.
MT(,:E{[;C?I;HST(?B HabJofeHuH, PAacTIONoXKeHHbIX Ha YCThEBOM B3MOPLE
B 3aMBIKAMOIIEM CTBOPE IPH TIyCHEE PeKH 1-5 M, 3aMepbl NPOBOLATCS
y NoBepXHOCTH U JiHa. ITpu ry6une pekd 5-10 M HabmoneHHs np60130-
JISTCSL Ha TIOBPXHOCTH, Ha TOJIOBUHE [NyGHHBI 1 y IHA. A nipu riryGuHe
pexu Gosee 10 M — Ha NOBEPXHOCTH, HEPE3 KaXkIple 5 M M Y IHA

IIporpammpl HaGmoIeHKH BEIOHPAIOTCSL B 3aBHCHMOCTHL OT KaTero-

PHH CTaHLHH.
Mpoepamma nabrrodenul 3a KA4ecmeom MopcKux 600 no aud-
POXUMUHECKUM NOKABAMENIM
HedrsiHbie yIieBOROPOLEL, mr/ ¥
PacTBOpeHHBIA KUCIOPOL, mr/ ¥
BonmopoHEI# nokasarelb, pH*
XJIOpHpOBAHHBIE YTTIEBOLOPOARL, B T. *1. MECTHII/EL mr/n
TspKeJple MeTajJibl PTYTh, CBHHEL, KaJIMHH, ME/b, Mr/ 1
denoJbl, Mr/ N
CIIAB, mr/n
JlornonBUTebHblE TTOKA3aTeNH:
HUTPUTHBIE 30T, ML/ T,

* 3pe3TOYKOH OTMEYeHbI BH3YaIbHBIE HabIogeHHs 33 COCTOSHHEM TTOBEPXHOCTH
BOIHOTO O0BEKTA
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KPEMHMH, Mr/ I;

COJIEHOCTb BOJIEL, %/,

TEMIIepaTypa BOb K BO3LYXa;
CKODOCTb M HalpaBJieHHe BeTpa, M/C;
NPO3PaYHOCTE BOJIHI,

BOJIHEHHE (6aJuhl);

Bo Bpems Bu3yanbHbIX HaGnoONeHHH HEOGXOLMMO OTMEYATh HEo-
ObIYHBIE SIBEHUS JUIS DAHHOTO paioHa MOps! (IIaBaMuIHe TIPHMECH,
MJIEHKH, MacJsiHple TISITHA, CKOIUIEHHE H OTMHMpPaHHe BOLOPOCJeH, I'd-
Genb pHIbl M APYTHX XKHBOTHBIX, MACCOBBI BEHIGPOC MOJUIIOCKOB Ha
Oeper, NosiBJieHye NOBBILIEHHOH MYTHOCTH, HeOGBYHOM OKPACKH, IeHBI
HT. L)

Ipu coxpamenHoit nporpamme HaBIIONAIOT TOMBKO TIOZHIIMH, OTMe-
YEHHBIE 3BE3/I04KOH.

Cokpaujennas npoepamma HabrrodeHuil 3a Kauecmsom MOpC-
Kux 800 no eudpobuonoeuteckum nokazamensm

PHTONNIAHKTOH:

* 061ast YMCIIEHHOCTD KJIETOK (KIeTOK/ 1);

* BUIOBOH COCTaB (YHCNO H CIUCOK BHJIOB).

300IIaHKTOH:

* OOIL[Ast YHCJIEHHOCTb OPraHM3MOB (3K3./M3);

* BUIIOBOH COCTaB (HMCJIO M CITHCKH BHIIOB).

MuKpoGHbIe ToKa3aTeH:

* O0ILAsT YHCIIEHHOCTh MHKPOOPraHH3MOB (KJIETOK/. ma);

* KOJIMYECTBO CanpoGUTHEIX 6akTepuit (KNeToK/Mi);

* KOHUEHTpalUs XJI0podrina (hUTOTIAHKTOH (MKT/ 1),

Ilonnas npoepamma eKknro4aem COKPALYEHHYK npoepammy,
a maxxce credyoujue noxasamenu

300MIaBKTOH:

* ob1as 6Homacca (mr/m3);

* YHCJIEHHOCTb OCHOBHBIX TPYIIT K BHIOB (9K3./M3);

= 6HOMacca OCHOBHEIX TPYIIN M BHAOB (MI/M3).
PUTONIAHKTOH:

* 06wias 6Homacca (r/md);

* BUIOBOH COCTAB, YHCJIO H CITHCOK BHIOB;

* KOJIMYECTBO OCHOBHBIX CHCTEMATHYECKHX TPYIIIL.
MHKpOGHBIE TIOKA3aTeH:
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. s Guomacca (mr/ n); .

'(I)(?)I;ILSHGCTBQHOQ p(acnpeneneHHe MHMKATOPHBIX TPYIIl MOPCKOH
MHKPO(JIOpbl — CanpodHTHEIE, HeTEOKHCISIIOLIME, KCHIOKHUCTIAIOIIKE,
deHONOKUCIISTIONHE OaKTEPHH, (k1eTOK/ MIT);

« HHTEHCHBHOCTS (QOTOCHHTe3a (urornankTona, Mr C (11 CyT.)

Ha cranmsix 1 xareropyu Ha6n}oneﬂnﬂuocymecmnmorcsx 2 pasa
B mecsiri (1-s1 1 3-91 eKaa) 1o COKpaleHHOM MPOorpamMme. ITo nolnm;»;
nporpaMme Ha TyHKTax I Kateropuu HabmoIeHHs TIpoBoAATCs 1 p

2-9 nexaja).
Y M%:f'gfl({maf I ?{lalm)aropnn HabIoIeHHs TIPOBOAATCH 5-6 pa3 B TOA M0
TOJHOM nporpamme, a B myHkTax III xateropuu 2-4 pasa B rof. 2

TIpH TOSTBJIEHHH HOBEIX HCTOYHHKOB 3arpsisHEHHS, H3MEHEHHH MOLL
HOCTH, COCTaBa ¥ (POpM CTaphiX, H3MEHEHHH BHIA BOlIOHOJIb3OBaHH5!aPl
JPYTHX CJIOXKHUBIIMXCSl YCJIOBHE KATETOPHS CTAHLMA nepeueHb H
GIMONAEMBIX [I0KA3aTeJiel MOTyT ObiTh M3MEHEHbI.

Cramuws L, I 1 11l kateropun ObiBalOT OeperoBbIMH H CY,IIOB{;IX;’I{.
Hab6mozeHnsi OCYIIECTBISIOTCS C Cyfi0oB POCTHIPOMETE, CYMOB :
u np. HHHM. Ha mexnyHaponHom ypOBHeuOCYU.LECTBJIHeTCH HpOI‘piMM-
FOHEIT (nporpaMm OOH 110 OKpy»aioleH cpeze). SUTa nporpalvizgnyTr
pepkieHa Ha Kowgeperyin OOH 1o okpyaiollen Cpene B 2 &
B I. Ctokronbme. [Iporpamma OXBaTHIBAET 101 paliOHOB OKeaHa. i 0 )
CpenuseMHe Mope, KpacHoe mope, A,ueng}m 3aJIUB, noﬁepemﬂ() yzzﬁ_
Ta, 3ananHok, LlenTpasbHoit 1 Boctodroi AQpHKY, KapH6CKOI‘0u ac
Ha, Bocrounod Asww, IOxHo# A3y, aKBATOPHH FOTO-BOCTOYHOM H 10XK-
HOl yactell THXOro OKeaHa, oro-3arnajHou Atnautyku. B peannsall.gnu
NPOrpaMMBbl IPHHKMAET yuactue Goree 120 nprOpeHBIX TOCYAAPCT:
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TJIABA 10
MOHMUTOPHHI IIOBEPXHOCTHDIX BOJ CYLIH

§ 1. 3arpsisHeHHe TIOBEPXHOCTHBIX BOJ CYIIH —
BaXXHas MpoOieMa COBPEMEHHOCTH

Poub pecypcos MOBEPXHOCTHBIX BOJ B XH3HH H [IPOH3BOICTBEHHOM
JeITeNIbHOCTH YeJIOBeKa Ype3BBYaiHO BenmuKa. [TOBepXHOCTHEIE BOJIHI
HCIIONB3YIOTCS [/ BOLOCHA0KEeHHA M OPOLeHHS], IOORMY PHIOB! M TPaHC-
nopra (CYZOXONCTBO M JIECOCILIAB), TIPOM3BOAICTBA 3JIEKTPOSHEPIHH H
TIPOMBILIJIEHHBIX TOBPOB.

OnHako Npou3BOACTBEHHAS AeSTENbHOCTD IPUBOLKT K 3aCOPEHHIO
HCTOLIEHHIO M 3arps3HEHHIO BONHEIX 0OBeKTOB. Ilon 3acopeHnem no-’
BEPXHOCTHBIX BOJI CJIEAYeT NIOHUMATh TIOCTYIJIEHHE B BONOTOKH ¥ BOZIO-
€Mbl TIOCTOPOHHHX IPEIMEeTOB — JpPEeBeCHHEBI, MEeTa/IONoMa, aKa
CTPOHTEJNIBHOIO Mycopa M T. I. MIcTole e — 370 COKpalleHune KOJII/I‘Ie:
CTBa BOJB! B BOZTHOM OObEKTe ITOJ] BJHSHUEM YeJIOBEYECKOH JIESITETbHO-
CTH, HOCSIIIlee YCTOHYMBLIN Xapakrep. YJacTo HeIoCTaToK MPeCHOH BOIB!
00yCJIOBJIEH KayeCTBEHHBIM HCTOLIEHHEM BOOHBIX PECYDPCOB, T. €. 3ar-
PsISHEHHEM DasJIMYHLIMH XMMHUYECKUMH BelleCTBaMH. BomoeMsl cyura-
I0TCS1 3ArPAISHEHHDIMH, €CJIH COCTAB U COCTOSHUE HX BO BUJIOH3MEHEHb!
JIO T2KOH CTEIIEHH, YTO CTAJH He IIPUTOJHBIMHU JIJIS1 LieJIel, KOTOPBIM OHH
CIIYKUJIH YEJIOBEKY paHblile.

3arpsisHeHue IPHPOIHBIX BOX OOYCJIOBJIEHO MHOTHMU NPUYMHAMH
B OCHOBHOM, TEXHHYECKOI0 Xapakrepa. I1py 3TOM MPUMECH MOKHO non-,
pasfesMTh Ha MHHEpaIbHEIE, OpraHHuecKue U fuosoruyeckue. K mute-
PanbHBIM 3arPA3HSIONIMM BElLeCTBAaM OTHOCSITCSl TIECKH, TJIMHH, pas-
JIMYHBIE 3071BI M ILJIAKH, PacTBOPHI COJIEH, KUCJIOT, IUeJIoYel 1 Macel,
panHoaKTHBHEIE H ApYTHe coemuueHns. OpraHHyYecKie — 310 pasmzm-,-

HBIE BEILECTBA PACTUTEJILHOTO M XKHBOTHOTO TIPOHCXOXKIEHHS, 2 TaKkKe
pasyH4YHble OTXOIEI B BHIE CMOJ, ()eHOJIOB, KpacuTesieH, CIIHPTOB U T. I,
Buonoruyeckre — 310 pa3iMYHBIE MUKPOOPTaHH3MEl — GOJIE3HETBOP-
HHEe MHUKPOOBI, BUPYCHI, BO3OYINTENH HH(EKIIHIA.

B XX B. 6ypHOe pasBHTHe KOHOMHKH B MUpE NIPUBEJIO K PE3KOMY
BO3PACTaHHIO BCEBO3MOXXHEBIX OTXOOB H MaCCOBOMY 3apaKEHHIO BOJI-
HEIX OOBEKTOB, IPHYEM YaCTO TAKMMH BEIIECTBAMH, KOTOPHIX HET B €C-
TECTBEHHOM COCTOSTHMH. Hamnpumep, exxerofHo peyHoH CTOK BEIHOCHT B
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Muposo#i okeaH 2,3 MJIH. T CBUHIA, 1,6 MJIH. T Maprasua, 6,5 MIH. T
docdopa, 230 MIH. T Kenesa U T. 1.

3arpsiBHUTENISIMI BOJIBI BHCTYIIAIOT PA3/HYHbIE NPOUSBOLCTEA. Tax,
OrpOMHBI BPeJl peKam M BOIOEMaM HaHOCAT [eJLTIONIO3HO-OyMa K HEIE
(paGpwkH. B CTOYHBIX BOJ@X OtHOTO CPE/IHEro 11eJLUTION03HO-0yMaXXHOTO
KOMGHHATA COLEPIKUTCS TAKOE JKe KOMIECTBO OPraHN4eCKHX BEIIECTB,
KAK B CTOYHBIX BO@X TOPOAA C HACENIEHHEM 2,0 MIH. YEJIOBEK.

OueHb OnacHo HedyTsiHoe 3arpsisHenwe. CofepxaHye B BOJE HedTH B
kommectse 0,2-0,4 Mr/ 1 TIpUaeT el 3amax KepocHHa, KOTOpBIi He YCT-
paHsieTcsl XJOpUPOBAHKEM. Crier(p¥HecKiMi TOKCHYHBIMA CBOMCTBAMHU
OBIIAMAK0T CTOYHBIE BOMBI COLOBBIX, CEPHOKHCIIBIX, 330THO-TYKOBBIX 3dBO-
JIOB, SNEKTPOXUMHYECKUX TIPOM3BOZCTB, 3ABOJOB YyepHOH METAJTyprid v
pp. CTONb 2Ke OMacHbi CTOYHBIE BOMBI XMMHMHECKHX, KOKCOXMUYECKUX,
[830C/IAHLEBHIX H JIp. TIPEIIPHSTHEL. SHATHTENBHOS KOJHIECTBO 3arpssHa-
JOLIMX BelLIeCTB COPacHBaeTCst B PEKH ¥ BOIOEMbL C KOMMYHAJIBHO-OBITO-
BBHIMM CTOKaMH. B mocsiefive rojibl B CBSI3H C HHTeHCH(HKAIHeH CeTbCKO-
0 XO3SHCTBA BCe BoJibllee 3HAYEeHHe NpHoOpeTaeT Npodyiema 3arpsisHeH s
NPUPOAHBIX BOL CTOKAMH C noJteti ¥ APYTHX YTORHA. STH BOIBI CONEPKAT
coenHenHa a3ora, (ocdopa, SEOXMMHKATEL HPOTYKTbI BOIHOH 3PO3HH.
OrpoMHYIO OTACHOCTB JI1si IPHPOLHEIX BOM, & TAXOKe JUI $/10pOBbA Y JXH3-
HY YeJIOBeKa MPEJICTABJISIOT Pas/MyHble PaMOAKTHBHbIE OTXOIBL

YYUTHEBAd BCE ITO, MOXKHO KOHCTATHPOBATh, YTO OXpaHa MOBEPXHOC-
THHIX BOL OT 3arpsA3HeHHs SBIACTCA aKTyanbHOH 3ajauei. OfHUM M3
BAKHBIX SJIEMEHTOR OXPAHE! BEICTYTIA€T MOHUTOPHHT NIOBEPXHOCTHBIX BOA

Ha6momeH s 3a XMMUYeCKHM COCTABOM NPHPOAHBIX BOM B Haulen
crpase Gblmd Hauath ¢ 1936 T. B chcTeMe T'uppometeocy6uL. C co-
3nanueM B 1972 1. OBILEeroCyIapCTBeHHOM cy X0l HabI0eHUH H KOH-
TpOJIst 3a 3arpsi3HEHHEM oxpyxaromeit cpensl (OI'CHK) HaboneHus
33 KAYeCTBOM TIOBEPXHOCTHBIX BOJ IPHOCPEIIH XapaKTep CHCTeMATHHEC
KOTO KOHTPOJIS 33 3arpsi3HEHWEM BOZ 10 (PU3UHECKHM, XMMHYECKUM H
rHApOGHONIOTHYECKUM TIOKA3aTEISIM. y

B HacTosiee BpeMst ToOCyAapCTBeHHas clyxo6a HabmoneHuH 3a Co-
crosmuem okpyxaromeit cpensl (CH) cyuiecTByer B paMkax Pocrvn-
poMeTa M TIPOBOAHT HaCIIONEHHs 32 3arpsisHEHHEM BOL, PYKOBOZICTBY-
siCb «PYKOBORSALIMM [IOKYMEHTOM» PJ1 52.24.309-92, KOTOPLIH Ha3bIBA-
ercst Tak: «OpraHusalys ¥ INpoBeleHHEe DPEXMMHBIX HaOJofIeHHH 38
3arpssHEHMEM IOBEPXHOCTHBIX BOA CYIIM Ha CETH Pocrunpomerar,
Canxr-ITetepbypr, 1992.
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§ 2. 3a7a4M MOHUTOPUHTA MOBEPXHOCTHBIX BOJ.
TyHKTb HaOJIOHeHHIt

Habmozenus ocymecTensirores nonpasneneHusiMu Pocriapomera B
pamkax I'CH no ¢usmnyeckum, XMMUYECKHM M GHONOIHYECKUM TIOKa3a-
TeJIIM. 3afiaqaMu CyKObl SBJISIOTCS

— IIpOBefieHHe HaOoneHHI;

— TIpeJIOCTaBJIEHEe TOCYAaPCTBEHHbIM OPTaHaM M 3aHHTEPECOBAH-
HbIM OpPraHH3alHsAM AaHHBIX O COCTOSIHUM BOJHOIO OGDBEKTa;

— IpeJIOCTaBJIEHHE rOCYAaPCTBEHHBIM OPraHam M 3aHHTEPECOBaH-
HBIM  OpraHH3alMsIM IPOTHO30B O 3aTrpsA3HEHMH BOIHLIX OGBEKTOB;

— TIpeZOCTaBEHHE TOCYIaPCTBEHHBIM OpTaHaM M 3aHHTEPECOBAH-
HBIM OPTaHHM32alHsM HH(OPMAIMH O pe3KHX (KaTacTpOoQHYeCKuX) 3ar-
PSISHEHUSIX;

— aHaJIM3 COCTOSIHHSI NOBEPXHOCTHBIX BOJ HA OCHOBE PEXHMHBIX
HaOMONEeHHH ¥ YCTAHOBNEHHE TEHAEHUMH Pa3BUTHS MPOIECCa.

B ocHoBe npoBefieHus peXUMHBIX HaBMONEHUH JIEXAT CJeIyIoIHe
OCHOBHbIE JIDHHLMIIEL KOMILIEKCHOCTh H CHCTEMATHYHOCTb HaGmofe-
HHH, COIVIaCOBAHHOCTb CPOKOB HX INPOBE/IEHHUS C XapPaKTEPHBIMH THIPO-
JIOTHIECKHMH CHTYalHsIMH, ONpeiesieHue T10Ka3aTe/iell COCTaBa M CBOMCTB
BOIB! €IMHEIMH METOJAMH. '

HayyHo-mMeTomuyeckoe pYKOBOLCTBO 0 HaGJONEHHAM 3a 3arpsi3-
HEHHeM IIOBEPXHOCTHBIX BOI CyuM B pamkax I'CH no dusuueckum u
XHMHYECKUM MOKA3aTeNIsIM OCYILEeCTBIseT [ HIPOXUMIMECKHI MHCTHTYT
a 10 ruIpo6HONOTHYeCKUM — HMHCTHTYT rio6anbHoro KiumaTa 1 SKO-’
JIOrHH ¥ TMIpOXUMUYeCKHH HHCTHTYT (10 TOKCHKOJIOTHYECKHMM T10Ka3a-
Tessim).

IMon nynkTomM Ha6/IONEHHH 32 3arpsS3HEHHEM TIOBEPXHOCTHBIX BOX
TIOHHMAIOT MECTO Ha BOJHOM OOBeKTe, IZie MPOM3BOMMTICH KOMIUIEKC
paboT 110 MOJYYeHHIO JAHHEIX O COCTaBe M CBOKCTBAaX BofpL [1py HamM-
YHH B HaCeJIEHHOM ITyHKTe HECKOJIbKHMX TOYeK HabIofeHHE Mof IyHK-

TOM HaﬁJIIOILEHHIjI TIIOHHMAIOT BECh Y4YaCTOK BONOEME, & He OTHeJIbHEIe
TOYKH.

[MynkTe HabmoOmeHUiH OpraHU3yioTCsl B NEPBYIO OYepeb Ha BOLO-

eMax, UMerlux 6oJblIoe HapOﬂHO—XOSHﬁCTBEHHOE 3HAYE€HME, a TaKXKe
TNIOABEP2KEHHBIX 3HAYHUTENIPHBIM 3aTPA3HEHHUSIM, Ha umcThix (HEBaI‘pHB-

HEHHEBIX) yHactkax (BOmOEMAX) CO3MAIOTCS. MYHKTHI 1151 (DOHOBHIX Ha-
6JoeHHMH.
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TTyHKTH HabMOfeH I OPraHU3YIoTCs B paiioHax:

— PacCIIONIOKEHHS TOPOJIOB, CTOYHBIE BOAbI KOTOPBIX c6paceBalOTCA
B BOZIOEM;

— ¢6poca CTOYHbIX BOJL, KDYTIHBIMHA TIPOMBILILTEHHBIMA NIDEIPUATHAMH,

— MECT HEPeCTa W 3MMOBKH LEHHBIX IIPOMBICJIOBBIX pHIG;

~— TPUIUIOTHHHEIX YYACTKOB PEK. SIBJISIOLIMXCS BAXKHBIMK JUIA pBIO-
HOTO XO3aHCTBa,

— TepeceyeHusl peK TOCYIaPCTBEHHOH IPaHHLBL

— 33MBIKAIOLIMX CTBOPOB GOMBIIMX Y CPEHHX PEK.

B nyHKTe Ha6IIofeHHH OpraHusyercs OfHH WIH HECKOJBKO CTBO-
pos. OfIUH CTBOp YCTaHABJIMBAETCS:

— IIpH OTCYTCTBHH OPraHH30BAHHOIO c6pOCa CTOYHBIX BOZ,

— Ha He3arpsi3HeHHBbIX y4aCTKaX BOJOTOKOB;

— Ha TPEeINNOTHHHBIX YYaCTKaX ek,

— B MeCTax IepeceyeHus [PaHHIIbL.

Jlga u Gosee CTBOPOB YCTZHABJMBAOTCS IPH HATHYMK OPraHH30-
BaHHOrO cOpoca CTOYHBIX BOJ. OJMH CTBOp YCTaHABIMBAETCH BbILIE
HCTOYHHKA cOpoca, APYroi Hibke. BepXHuit CTBOP XapakTepusyeT do-
HOBOE COCTOSIHME H pacrioiaraercsi B 1 KM Bblllle HCTOYHHKA. Hixuui
CTBOp PACTIONATAIOT TaK, YTOCH! IPOMICXOUJIO IOCTATOTHO MOJHOE, HE
menee 80% CMeLeHHe CTOYHbBIX BOL C BOAAMH DEKH.

CrBOpH HaOMIOZIeHHH 32 ColepXKaHHeM NEeCTHUHAOB B IOHHBIX OT-
JIOMEHHAX JIOJKHBI COBIIAZIaTh CO CTBOPAMH HabJIIofe Uit IOBEPXHOCT-
HBIX BOZ. TTpoBE OTGHPAIOT B MECTaX, B KOTOPHIX [IOHHBIE OTJIOXEHHS
JOCTHraI0T MAKCHMAJIBHOTO Pa3BHTHSI (MeCTa NOCTYIUIEH!sT CTOYHBIX BOZL,
30HHL TIOATIOpa GOKOBbLX NPHTOKOB U NMPHILIOTHHHAS YaCTh B BOOXpa-
HIHIIAX), 2 TAKXKE B MECTaX, IJie OOMeH 3arpAsHsIOLHM BEIECTBAMH
MEXTY BOMOH U ACHHBIMH OTJIOXEHHSIMH XapaKTePH3YETCH IKCTPEMAIb-
HBIMH 3HAYEHHSIMHU (Ha CYIOBOM XORy, Ha Tiy0uHax o 10 M, Ha niepe-
katax ¥ 1p.). Ha Bonoemax (o3epax, BONOXpaHH/IHILAX H Iip.) TIpo6EL
OTOMpAIOT B CTBOPAX MUTAILMX KX BOLIOTOKOB, B 30HE BIIHSHHS cbpoca
CTOYHBIX BOJI, B 30HE BEPXHEro CTBOpPa BOLOXPaHHIIMILA.

Ha Bojioemax (BOLOXPAHWIHIIAX H 03€PaX) HOMKHO 6bITh HE MEHBLLE
2 peprukarieii ot6opa npoC. Ilepeasi yCTaHaB/MBAETCS He N1AJIEE 0,5 xm
oT MocTa c6poca CTOYHBIX BOJL MM Gepera, a NoCyieHss HETIOCpeNICTBEeH-
HO 3a TpaHulled 3arpsisHEHHOCTH.

Ha peke YHCJIO BePTHKAJEH 32BHCHUT OT YCJIOBHE CMEINEHHS!: OfHa
BEPTHKAJIb (Ha CTPEXKHE), €CITH CMELIEHHE XOpOLL€ee, 1 3 BepTUKAJHU NPH
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HEONHOPOAHOCTH XHMHYECKOIO COCTaBa — Ha CTPEXHE M Ha PacCTosi-
HHH 3-5 M OT Geperos.
Hxiciio roprsoHToB 0T6Opa Mpob:
— DiyOuHa 0 5 M — OJIMH IOPU3OHT, Ha ry6ure 0,2-0,3 M wiu
11071, IBAOM 3HUMOH;
— riy6uHa 5-10 M — ziBe Beprukaiy: 0,2-0,3 M 0T IOBEPXHOCTH
¥ B 0,5 M or fHa;
— rnybuna 6onee 10 M — BBOmMTCS 3-51 BEPTHKAb MEXKIY IBYMS
MIpenbITYIIUMH.
Ha riy6okux Bozioemax yCTaHaBIMBAIOTCH CTELYIOL{e TOPH3OHTHL:
10, 20, 50, 100 M u y nHa.
ITyHKTE HabmofeHwi Toapase/soTcs Ha 4 KaTeropuH.
I kareropus:
— Ha CPefiHUX ¥ GOJIbIIMX BOLOTOKAX H BOLOEMAX, HMEIOIIUX BaXK-
HOe HaPOAHO-XO3HCTBEHHOE 3HAYEHHE,;
— B TOpOJiaX C HacesJeHHeM CBBIE 1 MIH. XKuTened;
— B MECTax HepecTa ¥ 3UMOBKH LEHHBIX PBIf;
— B MecTax c6poca CTOYHBIX BOJ, B Pe3yJIbTaTe KOTOPOro 06pasy-
€TCs] BBICOKOE 3arpsisHEHHE BOJ;
Jloryckaetcst pacrionarats, €CJIi eCTh HEOOXOOUMOCTb, TTYHKTH I Ka-
TEIOPHH Ha MaJjblX BOLOEMAaX H BOLOTOKAX.
IT xateropus:
— B ropopax ¢ HacenerueM 0,5-1,0 min;
—— B MECTaX HepecTa U 3MMOBKH LIEHHBIX DHIG;
— B B&XHBIX I PHIGHOTO XO3SIACTBA IPHIUIOTHHHBIX YYaCTKax
peK;
— B MECTaX OpPraHH30BaHHOIO COpOCa CTOYHBIX BOL;
— IIPH [IepEeCeYeHHH PEKaMH TOCYNapCTBeHHOH IPaHHLIE,
— B padOHax CO CpefjHell 3arpsi3HEHHOCTBIO BOL.
III xareropus:
~— B ropofax ¢ HaceneHvem meHee 0,5 MIH.;
— B 32aMBIKIONIKX CTBOPAX GONBLINX H CPEIIHKX DPEK;
—— B paHOHaX HE3HAYMTEJIbHOTO 3arpsI3HEHHS BOJ.
IV kareropuss — 370 IyHKTBI Ha He3arpsi3HEHHBIX YYACTKAX BOLO-
€MOB H BOJOTOKOB, & TaKXKe Ha BOMHBIX OOBEKTaX B 3arOBeIHHKAX,
HaLMOHAJIBHBIX [1aPKaX M JIPYTHX OXPaHSIEMBIX TEDPUTOPHSIX.
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§ 3. [Iporpammbl HaGmoneHuit
TIp¥ MOHHTOPMHTE TIOBEPXHOCTHBIX BOJ

B cucreme TCH npumeHsIOT 4 NpOrpamMmbl N0 rHAPOJIOTHYECKHM H
THIPOXMMHYECKHM TIOKA3aTesAM.

1. Obg3aTenbHas.

OnpeenstoTcs CNeAYIOIHe MOKa3aTelIH:

— pacxofl BOREL, CKOPOCTb TEYEHHT M yPOBEHD;

— IMPOXUMHYECKHE HalIIofeHHs — 310 BH3yaJbHbie Halmone-
HUs, TeMIeparypa, BETHOCTb B Ipajycax, Npo3pavyHOCTb, 3alax, pH,
KOHLIeHTpAaILis PACTBOPEHHBIX Fa30B (KMCJIOPOAd, JHOKCHIA yTJIEpOzia),
B3BElEHHbIE BEeleCTBA, KOHLEHTPAUHs [JIaBHbIX HOHOB: XJIOPHAb, CYJIb-
(path, THIPOKAPOOHATHI, KaNbLMH, MarHUH, HaTpuil, KaJuH, 3arpsisHso-
1€ BellecTBa.

2. CoxpamienHast nporpamma — 1.

— BH3yaJibHble HAOJONIEHNS,

— TUAPOXMMHYECKHEe HaOMOAEHHs! — TEeMIIepaTypa, yieIbHasl SJeK-
TPOMPOBOIHOCTE (CM/CM), KOHLIEHTPALIHST PACTBOPEHHOTO KHCIIOPOZA.

3. CokpanieHHas porpamma — 2.

— pacxof, YpOBeHE,

— THApOXMMHA — BU3yajbHBle HaGmonienus, Temreparypa, pH,
yhenbHas JeKTpHYecKas NMPOBOJUMOCTD, KUCJIOPOK, B3BEIUEHHBIE Be-
mectsa, XIIK, BITK 3a 5 CyTOK, KOHUEHTpauusi 2-3 3arpsisHSIONMX
BelleCTB (OCHOBHBIX [Tl IAHHOTO MYHKTA).

4. CokpalleHHas mporpamma — 3.

~— pacxof, YPOBEHE;,

— THOPOXUMHS — BH3yaJlbHEIE HaOMIOIEHUs, TeMIlepatypa, pH,
KHCJIOPOJ, B3BelleHHble Berectsa, XIIK, BIIK,, BCe 3arpsisHsIOLIMe Be-
IECTBA B AHHOM ITYHKTE.

B nyskrax I kateropuy HaGMmoeH st N0 THIPOXMMHYECKHM H THI-
DOJIOTFYECKHM [10Ka3aTelsiM NPOBOAST €XKeJIHeBHO Ha TepBOM Iocie
BBINTYCKa CTOYHBIX BOJ{ CTBOPE O COKPAILeHHOH NporpamMme — 1, exce-
JIEKaIHO TIO COKPALLEHHOH Iporpamme — 2, eeMeCcsJHO M0 COKpa-
LIEHHOH MporpamMme — 3, B OCHOBHBIE (ha3bl BOJHOTO PEXKMMA 10 00s1-
3aTeJbHOK IIPOrpaMMe.

B nynkrax Il kateropry — HaGIIOEHYst IPOBOJSAT €XKEAHEBHO (Bu-
3yaJIbHBIE), e3KEfIEKa/IHO T10 COKPAIIEHHO! porpamme — 1, exxemecs-
HO 0 COKpAILIEHHOM TporpaMmme — 3, B OCHOBHEIE (ha3el BOTHOIO pe-
JKHMa 110 00sI3aTEJIbHON TIpOrpamme.
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III xaTeropus — €xeMecsyHO 10 COKPALUEHHOM Mporpamme — 3,
B OCHOBHBIE (Da3bl BOIHOTO PeXKHMa N0 00513aTeNILHOM TIPOrpaMMe.
’ IV kateropusi — B OCHOBHBIE (Da3El BOIHOTO pexXKMa I10 06sI3aTes-
HOH IpOTrpamMe.
Ha6monenus 3a conepanveM NECTHLHAOB TIPOBOAAT B MyHKTAX,
PacIioNOKeHHBIX:
— B pakOHe IIPHMEHEeHHs MECTHLH/IOB,
— B palOHax HaCeJIEHHBIX [TyHKTOB, [Zie €CTh [IPe/IPUSTHS, IIPOH3-
BOASILUVE [ECTHIHIEL
-— Ha y4aCTKaXx, Iie YCTAHOBJIEHE! [IOBTOPSIOLIMECS CIIy4Yau Hapy-
LIEHHS] Ka4eCTBa BOAEL,
—— B paHOHe [1epeceyeHHs! TPaHHLIbL.
uB BOJie BONOEMOB PEKOMEHAYETCS OIpenessTh nopsiaka 20 Hassa-
HHH IeCTHLHAOB, cpeau kotopulx XTI (usomept! a, B, y), JUIT, muko-
¢op, kapbooc u np. ’
Kpome Toro, necTHLmp! OnpefieNisioT K B OHHEIX OT/IOMEHHUSX, TIPH
3TOM JOo/mxHB onpenenstecd IXHT (msomepwr o, B, y), IAT H ero
usoMepnl, 13, I
ITporpamma HabmomeHwH 10 GHONOTHYECKUM TIOKA33TEJISIM.
Ilo duronnaHkTOHY:
— 0011as YHCIeHHOCTb KIETOK (KeT/ M),
— 06l1ee YHCIIO BHIOB;
— ofast 6romacca (mr/n);
— YHCJIEHHOCTb OCHOBHBIX I'PYIN (KJ1/ M)
— 6HoMacca OCHOBHBIX TpyrmI (Mr/ )
— YHCJIO BHIOB B [PYTIIE.
I'lo 3oonsaHTKOHY:
— 0011as1 YHCIEHHOCT OPraHK3MOB (3K3/M3);
— o0l11iee YHCJIO BHJIOE;
~— KOJIHYECTBO TPYIIL,
— ob1was 6uomacca;
~~ YHUCJIO BHJIOB B IDPYTITIE.
AnanornyHbie HabMONEHHS POBOLATCS TI0 3006€HTOCY, NEPUGBHUTO-
HY, MaKpoQHTaM,
ITo TOKCHKOMOrH4eCKHM NOKA3aTENISIM:
— GHOTeCTHPOBAHHE OCTPOH H XPOHHYECKOH TOKCHYHOCTH TI0 fad-
HHSI MarHa — Bpems ruGenn 50% nadHuii B HccIenyeMoil Boze;
~— OMOTECTHpOBaHHe Ha BOAOPOCHSX — H3MeHeHHe ofleH uMc-
JIEHHOCTH KJIeTOK GoJee, yem Ha 50% B HCCJIeyeMOH BOZE.
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Ha6mofeHnst TI0 GHOJIOrnyecK|M rokasatensim B nyHkrax I-III ka-
TETOpHIl POBOMST €XKEMECSIIHO B BETETALMOHHEIH NEPHOL, B nynkrax
[V KareropiM — EXEeKBAPTalbHO B BETETALMOHHBIH MepHO.. Kpome
BHYTPUTONOBOF TIePHOMYHOCTH TIPHMEHSIOT M MEXTOLOBYIO B 3aBHCH-
MOCTH OT KJ1acCa BOJHL

I-II xnaccel — eXerofHo.

1l knacc — exerogHo.

[V K/1acC — eXKerofiHo WK ¢ HHTepBanoM 2-3 roga o 1-2 nokasa-
TEJISIM.

V-VI Kaccel — C HHTepBajJoM B 2-3 rofa no 1-2 rnokasatensim,
Haubonee 3aMeTHO H3MEHSTIOLMMCS TIOJ] BJIHSIHHEM aHTPOIOTeHHOH Ha-
TPY3KH.

§ 4. DKcreavUUOHHble HaOmoaeHus
TPH MOHHUTOPUHTE MOBEPXHOCTHBIX BOA

DKCIeIHLHOHHbE HaOMoNeHNsl Ha y4acTKax BOJIOeMOB H BOJOTO-
KOB IPOBOJISAT TP HEOOXOIMMOCTH NOJTy4EeHHS JAHHBIX O KA4€CTBE BOMbI
BHe IyHxToB HaGmopenyi ICH, it orpefieleHHs ¥ yTOYHEHHS PacTio-
JIOXEHHs TTYHKTOB ¥ CTBOPOB HaGMIIONEHHH ¥ IPOrpamm pabor.

Tlepen mpoBefieHHEM 3KCIEIHLHOHHBIX HaGMOIeHHH BBIIOJIHSIOT
TIpeJlBapHTeJIbHbe HCCNeNoBaHus. FX HaulHaKoT CO cbopa ¥ U3yyeHHs
MHGMOPMALIHH O BOLIONONb30BATEISX, BOLIOEME MM BOJIOTOKE (rugpoto-
THYECKOH, THIPOXUMHMYECKOR, THIPOOHONOTHYECKOH, MHUKpPOBGHOJIOTHYEC-
KOIf M JIp.), HCTOYHHKAX 3arpsa3HeHus (KOJHMYecTBe, COCTaBe M PeXHME
c6poca CTOYHBIX BOZ U Ap.). TH MaTepHallbl aHaTH3UPYIOT, COCTABJIIOT
KapTy-CXeMy BOZOEeMa (BOJOTOK@) C HaHeCEHHEM MCTOMHHKOB H MECT
c6poca CTOYHBIX BOJ, HaMEYaloT MECTOIOJOXEHHE HOBHX MYHKTOB
H CTBOPOB.

TIpu caMOM IKCIe[HMIIMOHHOM OOCIIE[I0BAHHH BLITIONHSIOT CJIEAYIO-
1ge paboTH:

— NPOBOAST BU3YaJIbHBIA OCMOTP COCTOSIHHST BOIHOTO o6bekTa (LIBET,
[IPO3PavYHOCTb, 3arlaX, HaJHuMe MYTHbIX CTPYH, B3BELUEHHbIX BELIECTB,
TIABAIOLIHX TIpHMeces, HeTAHBIX TUIEHOK | T. 1),

— YTOYHSIIOT Ha MeCTe MCTOYHHMKH 3arpsi3HEHHs, MECTa H PEXKHM
cbpoca, CTOYHBIX BOJ, KOJIMYECTBO H COCTaB;

— BHIMOJIHSIOT THPOMETpHYECKHe paboThl, PaCCHHTHIBAIOT IIOJIO-
JXEeHHe CTBOPOB U BepPTHKAJIEH,
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— GepyT npo0b! A8 aHATH30B OGEIMHO BO BPEMS, KOIZIa OTMEYaEeT-
¢s1 HauGoJbllee 3arpsi3HEHUS B CYTOUHOM LIHKJIE.

O6cnenoeanyisi MPOBOLSAT B CPOKY, CBSI3aHHBIE C OCHOBHBIMH (Da3a-
MH BOJHOIO pexHMa (B NOJIOBOZbE, 3UMHIOK) U JIETHIOK MEXKEHB).

ITo pesynbratam o6CiiefOBaHUS:

— TIPOBEPSIIOT NIPABHJIBHOCTD PACTIONOXKEHUS] CTBOPOB, BEPTHKANEH
¥ TOPU30HTOB;

~— OIPEIENSIOT MM YTOUHSIOT KaTErOPHIO IyHKTa HabMIONeHHI;

— Ha3HaYaloT /17 PeXHMHBIX HaOMofleHni XapakTepHbie IJIs ITyH-
KTa 3arpsisHSIOLIME BelLleCTBa;

— COCTaBJISIOT [IPOrPammy pabor B MyHKTe (HMIM YTOHHSIOT).

Matepuaibl rMIPOXMMHYECKUX U THAPOOHOJNIOTHYECKUX Habuofe-
HUH B pamkax ['ocynapcieenHoro BoxHoro kagactpa (I'BK) ny6iuky-
IOTCST:

— ¢ 1935-1975 rT. B Tabnuuax «XUMHYECKHH COCTAB BOLBI», BXO-
JSALMX B COCTaB IHIPOJNIOTHYECKUX €XETO[HHUKOE;

— ¢ 1960 110 1983 1T. B H3faHuM « MIPOXUMIYECKHE GIOJLIETEHb.
BrosuteTeHH M3aBaNCh €XXEKBapPTaJIbHO;

— ¢ 1984 r. B exXerofHEIX H3JaHUAX «EXXerofuee gaHHbe 0 Kaye-
CTBe IOBEPXHOCTHHIX BOA cylud» (EIK).
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I'nasa 11
MOHUTOPUHI l'lOIlBEuMHbIX BOJ
U TEOJIOTUYECKOU CPEJIbl

§ 1. BausiHie XO03SHCTBEHHOH JleATebHOCTH
Ha (opMUpOBaHKe peXyUMa MOA3EMHBIX BOA

Umerowipecss pe3ynbTaTel HAOMIONEHHH TOKA3BIBAIOT, YTO MOA3EM-
HBbIE BOJIBI T2K XK€, KaK W IPYTHe NPUPOIHbIe cpefsl (aTmMocdepa, rosep-
XHOCTHBIE 1 MOPCKHE BOJIBI, TIO4BbI), HAPSILY C BO3EHCTBHEM €CTECTBEH-
HBIX TIPHPOMHBIX MPOLIECCOB BCe BOJIBILEE BJIHSHHE HCIBITHIBAIOT CO CTO-
POHEI IEATEIBHOCTH YeJIOBEKA.

B nocnenxue rojipl B cpepy HHTEHCUBHOTO HCIIOJIb30BAHMSI COBME-
CTHO C TIOZ3GMHBIMH BOJIAMM BEpXHEH TMAPOSHHAMHYECKOH 30HBL T. €.
MO3eMHBUMH BOJAMM 30HBEI aKTHBHOrO BOJOOOMEHA, BO BCe OOJBIIMX
ofbeMax BOBJIEKAIOTCST OoJiee TIyOOKO3ajleraroliye MON3eMHbIE BOLBI,
MCIIOJIb3yeMBIe ISl BOLOCHa6XeHHs], B OaIbHEOIOTHYECKHX LEJISIX HIIH
KaK HCTOUHHK LIEHHOTO MHHEPAJIBHOTO CHIESL. BiHsiHIe aHTpOIOreHHOH
LeSTebHOCTH Ha TIO3EMHBIE BOJIEL, B MIEPBYIO OYepelb, HPOSIBISETCS B
M3MEHEHHH HX YPOBEHHOTO PeXHMa M H3MEHEHHH UX (DH3HUYECKHX, XU-
MUYECKHUX, GHONOTHYECKHX CBOHCTB MO0 CPABHEHHIO C X €CTECTBEHHBIM
coctosinveM. HecoBepieHHass X03HCTBEHHAS IEATEIBHOCTD TIPHBOAUT
3a4acTyiO K CHIDKEHHIO YPOBHeH, HCTOLLEHHIO, 3arpsi3BHEHHIO U 3acoJie-
HHUIO TION3¢MHEIX XO3SHCTBEHHO-TIMTBEBHIX BOJ, YTO LEJIaeT 3Ty BOLY
YaCTHYHO HIIH IIOJHOCTBE) HETIPHIONHOM OJIS1 HMCIIOJNb30BAHUS U MOMKET
TIPUBECTH K C€Pbe3HBIM IKOHOMMUECKUM H IKOJIOTHIECKHM TIOCTIE/ICTBHSAM.
B HEKOTODBIX PaifiOHaX BJIMSIHHE aHTPOINONeHHOR JIeSTeIbHOCTH TIPHOG-
peTaeT perdoHaIBHBIA XapaKTep.

B pe3ysbTaTe aHTPONOreHHBIX BO3JNEHCTBHE B BOINHYI0 MMIDAIIHIO
LOTIONHUTENBHO BOBJIEKAKOTCS OTPOMHBIE MACChl IIPHPOIHBIX K HCKYCCT-
BEHHO CO372HHBIX BELIECTB, OBICTPO H3MEHSIIOTCS HCTOPHYECKH CITOXKHB-
LIHeCsl, HEPEOKO 3a [UIMTEJIBHOE BPEeMs, IPHUPOAHEIE TeOXUMHYECKHe
1 GHOXMMKYECKVE PABHOBECHS B CUCTEME «II0[3€MHbBIE BOMBI¢=>IOPHbIE
MOPOBI¢=>T23bI¢=>0praHH4eCKOe BEIeCTBOS>KHBEIE OPraHH3MbI», BCTIEN-
CTBHE Yero mpeobpasyercss He TONBKO Ka4yecTBO IMOA3EMHBIX BOA, HO
M psill BRXKHEUIINX CBOHCTB, TAKMX KaK CKOPOCTb (DHJIBTpALIMH, arpec-
CHMBHOCTb K TOPHEIM TOPOJAM, 3JEKTPOIPOBONHOCTb M AP.
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OnHuM 13 OCHOBHBIX OTPHLIATENIBHEIX MOCIEACTBHH aHTPOIOreHHO-
IO BO3JIEHCTBHS Ha IO[I3€MHBIE BOJIb! SIBISIETCS HX 3arps3HeHKe.

Ilon 3arpa3HeHreM MOA3EMHEIX BOJ, TOHUMAKOTCS TAKHE H3MEHEHHS
MX CBOHCTB (XHMHYECKHX, (PH3HYECKHX, MHKPOGHOJIOTHYECKUX, OPTaHH-
YECKHX) MO CPABHEHHIO C CTECTBEHHBIM COCTOSTHHEM, KOTOpHIE JIENalOT
NOJ3eMHBIE BOJIbI YaCTHYHO MM TOJTHOCTBIO HETIPUTOINHBIMH JIJI51 XO35IH-
CTBEHHOTO HCIIONIb3OBaHUSL.

XapakTepuUCTHKa YPOBHS 3arDSI3HEHHS TIO[3EMHBIX BOJ, BKJIIOYAEeT
OLIEHKY MHTEHCHUBHOCTH 3arpsI3HEHHS IIO[3EMHEIX BOH, T. €. CTelleHH
OTKJIOHEHHS COMIEPKaHHS! 3ar PASHSIOLIMX KOMIIOHEHTOB OT HX TIPEfIesib-
HO JIOITYCTHMbIX KOHLEHTpPALIMHA.

WHTeHCHBHOCTD 3arpsisHeHHMs! TOA3EMHBIX BOL 110 BOLOIYHKTY SIB-
JIIETCS1 OTHOCHTEJIbHOH BEeJIMYHHON U OTIPeNeJIsieTCsl OTHOLIEHHEM abco-

JIFOTHOTO 3HAYEHHs] CONEPKaHMs 3arpsA3HSIIOILEro KoMnoHenTa ( C) K Be-
Jaryyne ITJIK 3Toro KOMIIOHEHTa, T. €. Czl‘l—l(.':lK'
MOXHO BHIIENUTD [iBE OCHOBHBIE CTETIEHH 3arpsi3HEHHs:

— COLEepXKaHHWe 3arpsisHSIONIMX BELIeCTB BhILE (POHOBOTO H MPO-
JIOJIXXaeT BO3pacTaTh, HO OCTAETCS HHXKE IPEJIEJIbHO JOMYCTHMBIX KOH-
neHtpauui (ITIK);

— CofiepKaHue 3arpssHsAlMX Bemects Beine ITOK. 3ty cre-
MIEHD B NIEPBYIO OYEPEb MOXKHO pasfieIuTh Ha rpafaiyu: 1-10, 10-100
H Gonee 100 ITJIK; mocjenHsist rpafalis HOCUT Ha3BaHHe IKCTPe-
MaJIBHOIO 3arpsisHEHUSI.

Pasnuyaror cienyouye OCHOBHBIE THITB 3arpsI3HEHHS TTON3EMHEIX
BOJI: XMMUYECKOe, MUKPOOHOE, TEILIOBOe, paiiOaKTHBHOE.

XH¥MHYeCKoe 3arpsi3HEHKE NPOSIBISIETCS B YBEJIHYEHUH OOIIEH MH-
HepaJIH3alHMH OA3eMHbBIX BOJ OTHOCHTEJIBHO (DOHOBOM, BO3PACTaHHH KOH-
LIEHTPALME HEKOTOPHIX MaKpO- 1 MEKPOKOMIIOHEHTOB, TIOSIBJIEHHH B 1O/
3eMHBIX BOJAX HECBOHCTBEHHBIX MM CIELMGbHUeCKHX MUHEPAJBHEIX
M OpraHuyecKux coefvHeHuH. HanGonee xapakTepHbBIMH H YaCTBHIMH
KOMIIOHEHTAMH XMMHYECKOFO 3arps3HEeHHS! TOA3EMHBIX BOJI SBJISIOTCS:
XJIOD, CYJIb(ATEl, AMMOHHH, HUTPUTEL, HUTPATHI, XKEJI€30, KAJIbIHH, Mar-
HHH, CepOBOLOPOJ, He(hTh, HeTeNPOAYKTHL, (heHOJIbI, (HTOP, MENb, CBH-
Hell, UMHK, PTYTh, XPOM, Pa3/IHYHBe OpraHYeCKHe COeTHHEHHs. XHMH-
YECKOMY 3arps3HEHHIO IIO/I3MHBIX BOIl MOXKET COITY TCTBOBaTh (1 B GOJIb-
LIMHCTBE CJIy4YaeB COMYTCTBYET) WHTEHCHBHasl OKpacka, 3amax H
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TIOBHIIEHHAS TeMIlepaTypa. XHMUYeCKOoe 3arpsisHeHre NOA3eMHBIX BOJL
HauboJiee OTIaCHO YU TPYZHOYCTPaHHMO.

Ten/ioBoe 3arpsisHEHME IOJ3EMHBIX BOJ TEIIOOOMEHHBIMH COpOC-
HBIMM BOJIAMK M HATPETHIMU CTOKAMH BBHIPEXKA€TCH B MOBBILIEHUH TEM-
Tepatyphl Mof3eMHHX Bof, COMyTCTBYIOLIMMY MPOLECCAMH TETLIOBOTO
3arpsIsHEHust MOTYT OBITh: YMEHbIIEHHEe CONEPKaHHUs! KUCIIOPOZA B BOJE,
H3MeHeHHe ee XHMHYECKOro COCTaBa, MosBIeHHe MUKPOQJIOPH, LBeTe-
HYe BOJH M YBEJIMYEHHE COZIEPXKaHHUsI B BOJIE MUKPOOPTaHH3MOB.

PafHOaKTUBHOE 3arpsi3HEHHE CBSI32HO C TOBHIIEHHBIM COLIEPXKAHH-
eM B BOJ¢ PAJHOAKTHBHBIX BelleCTB. PaJMOaKTHBHbIE 3arpsi3HSIOLIHe
BEIECTBA XAPAKTEPU3YIOTCS IUMPOKHM JIMANla30HOM MONypacmaja: oT
HECKOJIBKAX U JIaXKe NeCATKOB JieT (Tputuil, Ko6aset-60, cTporimi-90
U JIp.) IO HECKOJNbKUX 4acoB ¥ JHel (Qocdar-32, uupKOHUI-95, Ha-
Tpuii-24; fon-131 u ap.).

B coorsercteuu ¢ TOCT 17.1.3.06-82 (CT C3B 3079-81) «Oxpana
npupozsl. Tiapocdepa. Obiiye TpeGoBaHKs K OXpaHe NOA3EMHBIX BOI»
B Ilepeyenb HCTOYHMKOB 3aTPA3HEHHs MOJI3EMHBIX BOJ BKIIOYAIOTCS:

— MeCTa XpaHeHHs ¥ TPAHCIIOPTHPOBZHHS IIPOMBILIEHHOH IIpO-
OYKUUK H OTXONOB IPOM3BO/CTEA,

— MeCT2 aKKyMYJISIUMM KOMMYH2JTBHBIX H OBITOBEIX OTXOZOB;

— CenbCKOXO3SIACTBEHHBIE M IPYTHE YTO/bS, HA KOTOPHIX TIPHMEHS-
107Cs yOOPEHHs, TIECTHLIMAE! H IPYTHE XUMHYECKHE BELIECTBA;

— 3arpssHeHHbIE YYaCTKY MOBEPXHOCTHEIX BOAHBIX OGBHEKTOB, TH-
TaIOLIYe TIOA3eMHBIE BOMIHI,

— 3arpsisHEHHbIE YYACTKH BOIOHOCHOTO IOPH30HTa, €CTECTBEHHO HIIK
MCKYCCTBEHHO CBSI3aHHBIE CO CMEXHBIMH BOIOHOCHBIMH TOPH30HTAMH;

— YY2CTKH HH(HIBTPALMY 3aTPSI3HEHHBIX aTMOCHEPHEIX OCAJIKOB;

— MPOMBIIUIEHHbIE TUIOLIATKH MPEATPUATHH, NOJS (UIBTPALUH,
6ypOBLIE CKBaXKHHEI H [IPYTHE TOPHbIE BHPAOOTKH.

3arpsisHAIOLME BELECTBa, MOMABILHE B BOJOHOCHBIH TOPU3OHT, ITe-
PEMELIAIOTCS 110 HaNpaBJIEHHIO eCTECTBEHHOTO NOTOKA MOJ3EMHBIX BOA
U B CTOPOHY BOp03aGopHBIX coopyxeHuH. Hapsany ¢ y4acTkamu TeXHO-
PeHHBIX KCTOYHHUKOB 3aTpsi3HEHHsT BOX03a00pHEIe COOPYKEHHS JIOMKHBL
BHICTYTIATH BAXKHBIMH OGBEKTAMH MOHHTOPHHIA TIOA3EMHBIX BOJL.

OueBb CYIIECTBEHHO BIMSIHME aTtMocdepbl Ha H3MEHEHHe COCTaBa
TIO3EMHBIX BOZ. TO BHI3BAHO OFPOMHBIMH TEXHOTEHHBIMH BBIODOCAMH
BELECTB B aTMOCHEPY, HX ITEPeHOCOM Ha GOJbLIKE PACCTOSHUS U BEINE-
[IEHHeM Ha TIOBEPXHOCTb 3eMJIH B BHJle a3po30Jiel (IMbLTK) U OCAIKOB.
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Ecny BO3JIEHMCTBHE Ha IO36MHBIE BOJBl TEXHOTEHHEIX OOBEKTOB H
3arpsi3HEHHOCTH Ha OTHENBHBIX Y4aCTKaX MOA3EMHOr0 BOAOHOCHOTO Io-
PH30HTa HOCHT JIOKJIbHBIA H BeCbMa UHTEHCHBHEIH XapaKTep, TO BIIHS-
HME 3arpsI3HEHHOCTH aTMOC(epH! IPOSIBISIETCH B PETHOHAIBHOM MaCll-
Tabe, XOTS B C MeHbIIEH HHTEHCHBHOCTHIO.

ATMochepHbIe 0CaTKY, B KOTOPBIX COAEPKATCSI 3HAYHTEJIbHEIE KOH-
LIEHTPALMH YTJIeBOLOPOJIOB, COeIMHEHUS! Cephl, pocdaToB, a3oTa, a Tak-
XKe TSDKEJIBIe METAJLTHL W IPYTHE MUKPOKOMIIOHEHTHI, KOTOPHIE YaCTH-
HO TIONaJJal0T B TPYHTOBEIE BOLBI, SIBJISIOTCS OCHOBHBIM (DaKTOPOM peru-
OHAJIBHOTO U TJ106AJIBHOTO 3arpsisHeHHs NOfI3eMHBIX BOL. Takum 06pazom,
C 3arps3HSIOUMM BO3IEHCTBHEM aTMOC(EpPH! CBA3aHO BO3HHKHOBEHHEM
HOBOTO MCKYCCTBEHHOTO THAPOTeOXHMHYECKOro (hOHA TPYHTOBEIX BOZ.

CriefioBatesIbHO, MOYXXHO BBIIENUTD JIOKaJbHbIE U PETHOHAIbHbIE 06-
JIACTH 3arpsi3HEHHS] M M3MEHEHHs KayeCTBa IOJ3eMHBIX BOA. IlepBhie
0OYCJIOBJIEHBl BJIMSTHHEM OTHENBHBIX OOBEKTOB, BOIO320OPHEIX COOPY-
JXEeHHY, HACEJIEHHBIX ITYHKTOB, PeK; BTOpble — IPEHMYILECTBEHHO BJIH-
STHHEM aTMOC(epHL.

§ 2. 3agaum ¥ oprasu3anus
PEXHMHBIX HAOJONEHHIA TO3EMHbIX BOJ

CraupoHapHas cnyx0a H3y4eHHs peXxuma IIOA3eMHBIX BOJL B CTpa-
He 3apOIMiach B Hefpax efuHOH [Mapomereocsyx6nl, Korga B 1932 1.
ObLIH OpraHM30BaHbl NIEPBEIE THAPOreOOrMyeckye cTaHuuu — CHiy-
pufickasi, ['opbkoBckasi, BeaeHuykckas v EpreHuHcKast.

B 1939 r. rugporeosornueckre cTaHLuy ObLTH riepenansl B Komu-
TeT IO JieJyiam Teosloriy. K ToMy BpeMeHH HX yKe HaCHUHTBHIBaJIOCh 39
¢ 2000 HabmonaTeNbHBIMH ITyHKTAMH.

B nocnieBoeHHBI neprojl, 0OCOGEHHO B CBSI3H C peaJH3allHel IlaHa
NpeoOpa30BaHHUsl TIPHPOBL, YUCJIEHHOCTh CTaHLMH M HaOmonaTesbHOM
CeTH Pe3Ko Bo3poca K K 1959 . coctaBuia cootBeTcTBEHHO 58 M 10 ThIC.

B 1969 r. rumporeonoriyecKkye CTaHUMH OBIIM IepeHMEHOBAHEI
B KOMITJIEKCHEBIE THIPOTe0JIOTHYECKHE B HHXXEHePHO-TeOJIOTHUECKHE pe-
JKUMHBIE TapTHH, a ¢ 1983 1. — KOMILIEKCHEIe THAPOreOJIOTHYECKHE H
WHYKe HEPHO-TE0JIOTHYECKHE TTAPTHH 110 H3YUYEHHMIO PeXHMa MOA3EMHBIX
BOJZI M 3K30T€HHBIX T€0JIOTHYECKUX NPOLIECCOB.

Ha cetr HaGIIOaTeIbHLIX CKBAXKHH NIPOBOJSIT CEANYIOIHe Habumo-
JIeHUST:
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— 3a ypOBHEM, IeGHTOM M TeMITePaTypoH IO3eMHBIX BOL;

— HaropoM ¥ XMMHYECKHUM COCTaBOM BOZBL

— BOLHO~(PH3UYECKUMH XaPaKTEPHCTHKAMH BOLOBMEIIAIOLIMX T10-
POZL ¥ BOLOYTIOPOB.

Bcsi cets penurcs:

— Ha OHOPHYIO;

—- CIIeIHANIH3UPOBEHHYIO.

CeTb SBJISETCS KOMILJIEKCHOH H MHOIOLIENIEBOH M HUCIIONB3YeTCs AJ1s1
pelLLeHys] 3aaY:

— COCTaBJIeHHSs! [IPOTHO30B PEXKMMAa [TOJ3EMHBIX BOJI, PACUETOB 3J1e-
MEHTOB 0aJaHCa, OLEHKH 3aKOHOMEPHOCTEH peXXHMa II0I3eMHBIX BOJ;

— KOHTPOJIS 33 Pa3BHUTHEM JIENPECCHOHHEIX BOPOHOK M KaiyecTBa
Nof3eMHLIX BOJ, Ha Bomo3abopax;

— Y3yYeHHS BJIMSHUS MeJHOPATHBHBIX MEDOMpUSITHH Ha H3MeHe-
HHe THIPOTEOJOTHIECKHIX YCIOBHH;

— M3ydeHHs BIMAHUS ypOaHH3alkK Ha U3MEHEHHe THIPOreOsIoTH-
YeCcKUX YCJOBHH;

— H3y4EHHs! PeXHMA MOA3EMHBIX BOZ B 30HAX BJIMSHHSA paspabo-
TOK MeCTOpPOXKIEHHUH TBEPABIX TOJIE3HBIX HCKOIAEMBIX;

— [PYTHX 3ajay.

Pacripezienerye HaOJIOAATeNbHON CETH M0 Pa3MYHBIM IMOKasaTe-
JisiM TipHBeneHo B Tabn. 111, 11.2.

Tabruya 11.2

Pacnpenenenne HabMONaTENbHBIX TOYEK 11O [IyOHHAM

[Cny6ura YHUCNIeHHOCTD

Ha6mofaTeIbHBIX CKBXWH, M

Hab6nionarenssoii cetd, %

Jo 20

67

Or 20 mo 50

22

Ot 50 no 100

6

Bonee 100

3

CrojHble JaHHBIe 0 HabGMoOxaTeNEHOH CeTH
10 U3YYEHHIO PeMMa MOA3EMHBIX BOJ

Tabnuya 11.2

KonudecTBO IYHKTOB HaG IO AEHUIH
B ectect- B Hapy1ueH- 3 H . B perro- B cneupa-
Bceero BSHHBIX HBIX [:i;p g:;{;: H:l:zg;gl HaNBHOH JTH3NPO-
YENOBHIX YCIOBHAX cetH BaHHOH ceTH
?6‘((;)(;18 37% 63% 63% 37% 57% 43%

141



§ 3. Onopuas (perMoHanbHasi) ceTh HAOJIONEHHI
33 peXHMOM MOA3EMHBIX BOJL

InaBHBEIMM 337@a4aMy pervoHabHOM (OTOPHOM) CeTH HaOmomeHHs
SIBJISTIOTCSE:

— H3y4eHHe PerHOHANBbHBEIX 3aKOHOMEPHOCTeH pexxnma, OanaHca,
XHMMMYECKOr0 COCTaBa M KayecTBa INMOA3EMHBIX BOZ, (DOPMUPYIOLIMXCS
NOJ| BJMSHHEM TIPHPOLHBIX (PAKTOPOB M aHTPOTIOTEHHBIX BO3MEHCTBHE
PETHOHAJIBHOTO PacIipOCTPaHEHUS]

— OpraHH3al{s CHCTeMaTHUeCKHX HaOMIofeHHuH 1 KOHTPOJIb 3a CO-
CTOSIHUEM 3arpsisHEHHS W MCTOLLEHMS MOJ3eMHEIX BOJ PETHOHa;

— aHasH3 ¥ obobLieHNe rosyyaeMor HHGOPMALLH C LIEJBIO OLIEHKH
COCTOSTHHS TIOJ[3MHBIX BOZI, OIPeIeNIeH s CTENleHH aHTPOTIOTEHHOrO BO3-
IEeHCTBYS, BBISIBJIEHHS M OLEHKH PETHOHAJIBHBIX (DAKTOPOB H HCTOYHHKOB,
BJIMAIOIIMX Ha PeXXUM, PeCypChl H Ka4yecTBO TIOJI3MHBEIX BOJ PETHOHE,
Y COCTaBJIEHUS! PETMOHAJIBHBIX THIPOTre0JIOTHYeCKHX TPOrHO30B,

— paspaboTka peKOMeHJallMH II0 OXpaHe TION3eMHEIX BOI ¥ pally-
OHaJIbHOMY HCTIOJIb30BAHHMIO TIOA3EMHBIX BOIHBIX OOBEKTOB PETHOHA.

B cBs3M ¢ TeM, YTO perHoHaNbHask CeTb MOHUTODHHTA IO3EMHBIX
BOJ IIPE/IHA3HAYAELTCS [JIsI H3YUeHUs M KOHTPOJIS BIMSHUS PETHOHAIB-
HBIX MCTOYHMKOB 3arps3HEHHS] HJIM MCTOLUEHHs, Ba>KHOE 3HAYEHHe
B IJIAHKPOBAHMH CETH NPHOGPeTaeT BLIOOP NePBOOYEPENHEIX IHAPOTe0-
JIOTHYECKHX 00beKTOB HabmoaeHui. K HuUM oTHOCSTCS:

— pasBeiaHHBIE M NIPOTHO3HbIE YYaCTKH MECTOPOXKIEHUEH MOJ3eM-
HBIX BOL;

— BOJOHOCHBEIE TOPH30HTbI, NEPCIIEKTUBHBIE IJIS1 XO3SHCTBEHHOTO
BOZOCHa0OXEHHUS;

~— PaHOHH! ILJIAHHUPYEMOTO XO3SHCTBEHHOTO OCBOEHHSI, TZIE LEJIeCo-
06pasHo NpejBapUTesIbHOe H3y4eHHe PerHOHaIBHOIO pexuMa IojI3eM-
HBIX BOZ (palOHB! KPYTIHOTO BOIOXO3STHCTBEHHOTO CTPOUTENLCTBA, TPac-
Chbl IIepe6pOCKH CTOKA, MATUCTPaNbHEE Ta3oMpPOBOEL, YYACTKH MEJHO-
PaTHBHBIX paboT, TPOMBIILIEHHbIE KOMILIEKCHL);

— BOZIHBIe OOBEKTBI, He HCTILITHIBAOLIME JIOKAIBHOIO TEXHOTEHHOTO
BO3/IeMCTBHS, HO PaCIoJIaralouitecs] B IOrpaHHYHOM 06/1aCTH K YYacTKy
C HapyUIEHHBIM PEXKHMOM TIO3EMHBIX BOJI.

HabmoneHns opranuayiorcs], Kak MpaBHJIo, HA KYCTaX MM CTBOpax
cxBakHH. ITpH 3TOM, CKBaKHMHBEI OXBATHIBAIOT OCHOBHBIE BOIOHOCHEIE TO-
PH3OHTBI, HCTIOMb3yeMBIe IJIST TUTHEBOTO BOLOCHAOXKEHUS (MAKCHMYM JI0
HECKOJIBKHX COT MeTpOB). M3yuarorcst IpyHTOBBIE U apTE3HAHCKHE BOIBL.

142

Yactota HaGMIOEHM 32 YPOBHEM IIO3EMHBIX BOJA JIOJDKHA ObITh
TaKo#, 4T06H HaGMIOIeHHs (PUKCHPOBAH Pa3/IHYHEIe KOJIeOaHHs YPOB-
Hsl BOJibI (3MM30QUYECKHE, CYTOYHBIE, TONOBblE H MHOTOJIETHHE), KOJIE-
6aHusl, CBsI3aHHBIE C HAPYIIEHHEM PEXHMA [I0J3eMHbIX BOJ Pa3/IHYHBI-
MM MCKYCCTBEHHBIMH (DAKTOPAMH.

O6br4H0 Habmonenus npoeozst 10 pas B mecsity (3, 6, 9, 12, 15, 18,
21, 24, 27 u 30 yrcna), a 3aMepBl YPOBHSI HATIOPHBIX BO, 5 pas B MecslI]
(6, 12, 18, 24 u 30 yucna).

B mepuop NMABOAKOB, CHETOTASHMS, JIMBHEBBIX NPOHOJKHTEJBHBIX
JOXIEH Ha BHIOOPOYHBIX CKBaXKHHAX HAOMIONEHHS MOTYT ITPOBOIHTHCS
€XXeIHEBHO MJIH Jaxe 2-3 pa3a B €Hb.

THapoxuMUYeckue HaOMIOfeHUsT TIPOBOATCS IO TaK Has3pBaeMOH
oO11iel Iporpamme M BKJIIOYAIOT:

— OpraHoJIENTHYeCKHe TI0Ka3aTeNy (BKYC, 3amax, BETHOCTD);

— comepxanue riaBHeix HoHoB (Ca*, Mg%, Na'+K:, Cl,, SO,
HCO;,);

~— MHUHEpaJIM3alHs BOAB! (CYMMa BCeX HalIeHHbIX IIPH XMMHYECKOM
aHATH3e MMHEPAJIBHBIX BEIECTB T10 BHMUCJIEHHOMY CyXOMY OCTATKY);

— CofiepXKaHue Haubosee pacripocTpaHeHHbIX HOPMUDYEMBIX 3Jie-
MEHTOB, XapaKTePH3YIOLMX ONHOBPEMEHHO €CTECTBEHHBIH (POH M ypo-
BEHb 3arps3HeHus (okesie30, MapraHell, (hTop, CTPOHLKUA);

— conepiKaHve COeTMHEHHH a30Ta (HUTPATOB, HUTPUTOB, AMMOHH),

— COfiepaHue PaCTBOPEHHBIX OPTaHHYECKHX BEIECTB, XapakTe-
PH3YIOLLEECs] IEPMAHTAaHATHOH OKHCJISIEMOCTBIO.

Hab6nioneHus 32 peXXUMOM XHMHYECKOTO COCTaBa MOJ3EMHBIX BOJ,
PEKOMEHIyeTCsl TIPOM3BOAUTD [(Ba Pasa B IO — B MEPHOM HHU3KOTO H
BBHICOKOTO TIOJIOXEHHST YPOBHS. TO MOT'YT OBITh TI€PHOJEI IPE/IBECEHHE-
r0 MUHHMYyMa HJIH JIETHE-OCEHHeTO CIlaJia B [IePBOM CJIy4ae H BECEHHE-
ro MakCHMyMa — BO BropoM. Takas yacrota 6yzer 4oCTaTOHHOH ¥ [IJist
ycTaHOBIeHHUst (DaKTa 3arpsi3HEHVs IO TUIOanH H 1o rry6ouxe. Ot6op
mpob MoxeT GBITH COKpalleH 7o 1 pasa B rof IPH He3HAYWTENBHBIX
CE30HHBIX HBMEHEHHSX B PEXXMMEe XMMHYECKOIO COCTaBa H CONEPKaHUs
3arPSA3HSIOMMX KOMIIOHEHTOB MJIH OTCYTCTBHS NOCJENHHX.

Tpu o6HApYKEHNH Ha H3y4aeMOM O0BeKTe 3arps3HAIONIMX BEIECTB
Ha ypoere Boitle [TJK yacrora or6opa 1po6 yBelHYHBAETCS HE3ABHCH-
MO OT K&TEeropHH CTaHLMH 10 4 pas B ron. HaGmoneHus MOryT IIpoBo-
JIMTBCS XKEKBAPTaJNbHO WIHM B XapaKTepHble [AJIS PeXKHMA TTON3eMHEIX
BOJL, TIEPHOJIbI (ITpe/IBECEHHMH M JIETHE-OCeHHHH MHHHMMAJIbHBEIE H Be-
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CEHHMI M OCEHHHH MaKCUManbHble YpoBHM). IIpH o6Hapy»eHHH 3ar-
psisHenui, npepbinatoiux K, Heo6xomumo npony6nuposaTs 0160p
po6 ¥ BBITIOJIHHTE [OBTOPHBIY @HAJM3 N0 3TOMY 3arpsi3HSIOLIEMY Be-
1eCTBY. B LeJsiX KOHKpeTH3aUMH HEKOTOPHIX BOIPOCOB (HANPHMED, CKO-
POCTH PacTIpOCTPaHEHH s 3arpsid3HeHHs] TI0 BOZIOHOCHOMY TOPU30HTY) Tpe-
6yetcsi 6osiee yacToe OIPOBGOBAHHKE.

JItst TPYHTOBBIX BOL MPH MOUIHOCTH BOZIOHOCHOIO FOPH30HTa foee
5-10 M or6op npo6 HEOOGXOAUMO TIPOBOIMTE C ABYX YPOBHEH:

-—- B BepXHeH 4acTy;

— Ha YpoBHe (HIIBTpA.

§ 4. CneuxaM3upoBaHHas ceTb HabMoeHUH
33 PeXHMOM TMOI3EMHBIX BOJL

K 270#1 ceT MOXKHO OTHECTH HabMIOeHUA Ha JIOKAIbHOM (MMITaKT-
HOM) YpOBHE U (DOHOBBIE HAOIIONEHHSI.

3anayamy HaOMONEHHUH Ha JIOKAJIbHOM YPOBHE SIBJISIIOTCS:

— CHCTEMaTHYECKHe HaOMIOeH s H CBOeBpeMeHHOe OOHapyKeHHe
HCTOLEHHUS ¥ 3aTPSI3HEHHS TIOZI3e MHEIX BOZ, (B OCOOEHHOCTH 3TO MMEeT
3HayeHHe Ha y4acTKax B0j03260poB);

— OlIEHKa MacluTaGoB M HaNpaBAeHHOCTH THAPOreONHHAMUYECKHX
IPOLIECCOB K COBPEMEHHOTO 3arPsi3HeHHs TIO3EMHbIX BOJI, U3YYEHHE pas3-
BHTHSI 00JIaCTH 3arpsi3HEHHUS TIO[I3eMHBIX BOJ, BO BDEMEHH H IIO ILIOIIANIK;

— MPOrHO3 H3MEHEHHH YPOBHEH H IPOLIECCA 3arPsIBHEHHS TIO3eM-
HBIX BOJI, H3Y4eHMe IOBHKEHHMS 3arPS3HAIIIUX BEIIECTB B IOA3EMHBIX
BOZIAX Y IOATOTOBKA Ha 3TOH OCHOBE ITpEJJIOKEeHHH I10 BOJOOXPaHHBIM
MEPOTPHUATHSM;

— M3Y4YEeHUe MUIPaLUM 3aTrPSI3HSIOIIMX BELIECTB B TIO3EMHBIX BO-
[lax ¥ ONpeleJIeHHe MHTPAlMOHHBIX [1apameTpoB IO HaOJIONEHHSIM: 32
ITUHAMYKOH O6JIaCTH 3arpsisHEHUSL.

B paiioHax MpPOMBILJIEHHBIX OOBEKTOB (MCTOYHHKOB 3arpsISHEHHS)
HabnofaTebHas CeTh HapallHBaeTCss OT MCTOYHMKA 3arpsi3HEHHSt,
B padoHe Bogo3a0opa — OT IPaHMILEl OOJaCTH 3arps3HEHHBIX WM He-
KOH/IMLIMOHHBIX BOJI I10 HallpaBJIeHHIO K BO03200py.

Tak Kak B paiiOHe [MPOMBIIIEHHBIX 00BbEKTOB OCHOBHAS Harpyska
TIOCTYTAIOLIMME C TIOBEPXHOCTH 3€MJIM 3aTPSSHAIOIIMMHE BEIIECTBAMH
IafaeT Ha TPYHTOBHIE BOIBL, TO HAGJIONATE IbHbE CKBAXKHHBI O60PYAY-
JOTCSt IPEHMYIIECTBEHHO Ha TPYHTOBbIE BOMIBL.
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Hapsiny ¢ co3nanveM HabmonatebHOM CETH Ha y4acTKaX HCTOYHH-
KOB 3arpAsHEHHs! (IIPOMBILLTEHHBIX W CeNECKOXO3SHCTBEHHBIX O0bEK-
TaXx) H y4acTKax BOJ103260poB HeOOXOAMMO CO3HaTh HAGIIOAATENBHYIO
CceTh B TpefieflaX HEKOTOPHIX HaCeNeHHBIX NyHKTOB (TOPOJIOB), TaK Kak
HCTOYHHMKAMH 3arpsi3HEHMs] [TOJ3EMHBIX BOJ SBJISIIOTCST HE TOJIBKO TIPO-
MBILIIEHHBE OOBEKTEl, HO M HaCeJeHHBIH NYHKT B LIEJOM. 3/1eCh Ha-
GimofartelibHble CKBaXKHHBI PACTIONATAI0TCs 110 HECKOJIBKHMM PErHOHAJb-
HBIM NPOGUIISIM, OPHEHTHPOBAHHBIM T10 HaIPaBJIEHMIO I0TOKA IPYHTO-
BHX BOX C OOKOBBIMH KODOTKHMMH IIOIIEDEYHBEIM OTBETBJIEHHSIMH,
06pa3yIoLHMK IO HBIE CHCTEMbl HAOMIOIEHMH Ha y4aCTKaX OCHOB-
HBIX MCTOYHHMKOB 3arpsi3HeHys. CeTb LOJDKHA NPOXOAMTH 4Yepe3 BeCh
TOPOZ H €r0 IIPUTOPOBL.

Ha6mopnartensHasi CeTb BKJIHOYAET KaK CKBAXKHMHBI, HaXOAFILMECH
B 30HE BJIMSIHHS HCTOYHHKOB 3arpsI3HEHUS], TakK U (DOHOBEIE CKBAXKHHHI,
PACIIONOXKEHHBIE Ha y4YacTKe, I7le TIO[I3eMHBIe BOJEI YHCTHE U He 3aTpo-
HYTH! TIPOLIECCOM 3arpsisHeHHs.. HecoMHeHHO, 3T0T (hOH JIO/KEH ObiTh
TpeCTAaBUTENIBHEIM /IS LAHHOTO BOJIOHOCHOTO FOPHMBOHTA.

K crienuanyMsupoBaHHOM CETH OTHOCSTCS H (POHOBbE HaGMIOEHHS
B GuoctepHbx 3anoBefHMKaX. [10 OCOOEHHOCTSIM pasMeLleHHs CETH,
MpPOrpamMMme ¥ CpoKam HabIIOfieHHE ITH HaO/IOIEHHUs COBMALAIOT C Ma-
pameTpamMu OTIOPHOH CETH.

§ 5. TocyapcTBeHHbIH MOHMTOPHHT T€0JOrHYECKOH Cpe/ibl
(KOHLETILUSY ¥ TIOJ0XEHHUE)

B pamkax Komurera Poccuiickor Pefiepalliy 110 TEOJIOTHE H HC-
TOJIB30BAHMIO HENp OBUT M3faH nprka3 «O6 opraHMsalyH CyX0bl Mo-
HHTOPHMHIA Te0NIOrMYeckod cpemsl» oT 11.07.1994 r. (TMI'C), KOTOpHI#
IPeyCMAaTPHBAJ YTBEPXKIEHHE H IIPUHATHE K PYKOBOACTBY HOPMATHB-
HO-MEeTOIHYECKHE JIOKYMEHTOB, OIPEeeNISIOIMX NOPsI0K OpraHM3alHK
u QyHKUHOHHpOBaHHUs chcteMbl TMI'C:

— KOHLEIUMK TOCYAapCTBEHHOrO MOHHTOPHHIA TeOJIOTHYeCKOMH
CpeneL;

— TIONIOXEHHE O TOCYHAPCTBEHHOM MOHHTODHHIE T'eOJIOTHYECKOH
ceTy;

— THIIOBOE MOJIOXKEHHE O TEPPUTOPHAJIBHOM LIEHTPE FOCYAapCTBEH-
HOTO MOHHTOPHHIA TeOJIOTHYECKOH CPefibl.
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CornacHo KOHLEILMH 0CyAapCTBEHHOTO MOHUTOPHHTA Te0/I0THYEC-
KOH cpenbl PoccuM reonoruyeckod Cpefiol CUMTAeTCs] 4acTb 3eMHOH
KOpHI (HeZp), B IipefieJiaX KOTOPO#H IPOTEKAKoT IPOLIECCh], OKA3bIBAOLIKE
BJIMSHUE Ha XXU3HENEATeJbHOCTh HeJIOBeKa M ApyTHe OHOJIOTHYEeCKHe
coob1iecTsa. I'eonorvyeckas cpefia BKJIOYAeT TOPHblE ITOPOABI, HIDKe
MOYBEHHOTO CJIOS, LMPKYJUPYIOLIHe B HHX (QIIOMIBl U CBSI3aHHEIE
C TOPHBIMH NOPOAAMH M (QIICHIAMH (DU3HUECKHE TIOJIS ¥ Te0JIOTHYECKHE
MIPOLIECCHL.

TocynapcTBeHHBIE MOHUTODHHT reosorudeckoi cpensl (TMI'C) non-
JKE€H OXBaThlBaTb KOHTHHEHTAJBHYIO M 1IeJbGoBYI0 Tepputopuio Poc-
cuiickol Pepieparyy. CUcTeMa roCyIapCTBEHHOTO MOHHTOPHHTA Te0JI0-
THYECKOH Cpefibi SIBNISIETCS COCTAaBHOM 4acThbiO (TIOACHCTEMHOH) rocy-
JApPCTBEHHOM CHCTEMBI 3KOJIOTHYECKOTO MOHHTOpHHra Poccui.

TocynapCTBeHHBIM MOHHTOPUHT TE€OJIOTHYECKOH CpeJibl NPeCTaBIIs-
eT coG0H CHCTEMY PeryJIpHEIX HaboleHHH, OLIEHKH COCTOSTHUSI Te0JIo-
THYECKOH CPEJibl U MPOrHO3HPOBAHHSA €r0 H3MEHeHHs IOfl BO3LEHCTBH-
€M TIPHPOAHBIX Y aHTPONOTeHHBIX (PaKTOPOB.

Ilemero TMIC sirstercst MHGOpMaLMOHHOE O6ecrieyeHne yrpasiie-
HUS TOCYAapCTBEHHBIM (DOHIOM HEZp ¥ FOCYAapPCTBEHHBIM BOIHBIM (DOH-
JIOM I71s1 OOOCHOBaHHUSI PallMOHAJIBHOIO HICIIOJIb30BAHUA H OXPaHHBI reo-
JIOTHYECKOH Cpefibl, BKJI0YAs MOA3eMHbIE BOAEI, C YYETOM ee B3auMo-
JIEHCTBHS C IPYTUMHU KOMIIOHEHT2MH OKDYKAIOLLEH CPEIbL.

T'ocynapcTBeHHBIE MOHMTOPHHT [eOJIOTHYECKO! CPeZibl OCYILECTBIs -
€T CJIeZYIOlIle OCHOBHEIE (DYHKLMH.

1. IIpoBeneHHe CUCTEMATHIECKUX HAOIONeHKH 119 IOy YeHHs JaH-
HBIX, XapaKTepHU3YIOILHX:

— COCTOSIHUE TIOJI3eMHBIX BOJ;

— 3K30reHHBIE (B TOM YHCJ/Ie KDHOTeHHBIE) T€0JIOTHYECKHe TIPOLIECCHY,

— SHZIOTeHHBIe T'e0JIOTHYECKHE IIPOLIeCCH;

— 3arpsi3HEHHe TOPHEIX NOPOJ] BPENHBIMH XHMHYECKHMH H pa,zmo-
2KTHUBHEIMH KOMITOHEHTaMY;

— reou3H4ecKye 0,

— MECTOPOXIEHUS TOJIe3HBIX MCKOIIAEMBIX.

2. OLEHKY COCTOSIHMS Te0JIOTHYECKOH CPefibl H ee HCIIONb30BaHMs,
KOHTPOJIb €r0 COOTBETCTBHS TPeGOBAHUSIM HODMATHBOB M CTaH[APTOB.

3. CocraBJieHue IONTOCPOYHBIX M KPATKOCPOYHBIX IIPOTHO30B H3Me-
HEHWsI TeOJIOTHYECKOH CPEbl, B TOM YHCJIe Ype3BbIYaHHEIX CHTYaLHH,
CBSI3aHHBIX C MPUPOHBIMU ¥ TEXHOTEHHBIMHU KaTaCTPO(amH.
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4. Pa3paboTKy peKOMeHIaLMi 1o TIpelOTBPAleHHUI0 UK ocnabne-
HHK) HETaTHBHEIX MOCTE[ICTBHH H3MEHEHHS IeONOTHHeCKOH CPefbL

5. Belgayy MHQOpMaLMK 0 COCTOSHHM Ie0JIOTMYecKOH cpenbl, (hak-
TOP2X, OKA3BIBAKOIHMX HEraTHBHOE BO3ZIEHCTBHE HA Hee, a TAKXKe O BO3-
MOXKHBIX Ype3BBYAHHBIX CUTYALHsIX, CBSI3aHHHEIX C H3MEHEeHUEeM Ie0Jio-
THYECKOH CpefiblL.

O6pexktom TMI'C siBnsieTcsl y4acTOK Hefp, B TIpefiesiaX KOTOpOro
OLIEHHBAETCSl COCTOSIHHE T'e0JIOTMYECKOH Cpefibl U ITPOTHO3UPYIOTCS €ro
v3MeHeHHs. OOBEKTH MOHMTOPHMHIA TOAPA3NENSIOTCS Ha H3ydaeMble
oOBEKTH M OOBEKTEI 0000IIEHHS.

K usyyaeMbM 06BEKTAM OTHOCATCS OTZEJbHBIE TIPUPOLHBIE U IIPH-
POIHO-TEXHHYECKHE CHUCTeMbl: 6aCCelHEI NMO3eMHEI BOL, MECTOPOXKIe-
HUSl TIOL3eMHBIX BOL M APYTHX IONE3HBIX MCKONAEeMBIX, BOLOHOCHELIE
TOPH30HTH], BOJI03200phl, YYaCTKH 3aTpsisHEHHS TeOJIOTHYECKOR CPefibl,
BOZIOCOOpHBIe GacCelHbl, FeOJIOTHYECKVE Tesia ¢ NPOTEKAIMMH B HUX
npoLieccamy OTI0Ji3HeoOpas3oBaHHs, KapcTa, Cy(pdo3uy, Ipo3ud U T. IL.,
CeHCMHYECKHUMH, TPABUTALIMOHHBIMY, 3JIEKTPOMATHUTHBIMY, BUOPALIMOH-
HBIMH {1 [IPYTHMH Teo(hM3HYeCKHMHU NIPOLECCAMHU U JIp.

K ob6bekram 0600LIEHHST OTHOCSTCS TEPPHTOPHH, TI0 KOTODPBIM TIPO-
H3BOJIUTCS] CHCTEMATH3aLMsl HH(OPMALIHH, BKJIIOYas OLIEHKY COCTOSTHHS
re0JIOTHYeCKOH Cpeibl H IPOTHO3HPOBAHHS €r0 H3MEHEHHUH.

O6BeKTE 060061EHNS TEPPUTOPHATIBHO MOTYT COBI2ZATh C H3y4ae-
MbIMH OOBeKTaMH, JHOO IPeACTaBNSITE WX HacTH, JHOO COCTOSTH U3
HECKOJIBKHX H3y4YaeMbIX 00beKkToB. Kpome OTZesNBHBIX TPHPORHBIX H
MPUPOFHO-TEXHHYECKHX CUCTEM M MX 4HacTeH, K 00beKTaM 0600LIeHH S
OTHOCSITCS! TEPPUTOPHst POCCHY B LIEJIOM, TEPPHTOPHH OTHEJBHBIX CyOBeK-
ToB Defiepalivii ¥ MX aIMHUHHUCTPATHBHBIX TOApa3[eJeHHH, 3KOHOMHU-
YeCKHX paHOHOB, 30H SKONOrHYeCKHX KaTactpod, a TakKe OPYTHX Tep-
PUTOPHH C 3apaHee HeperJaMeHTHPOBAHHBIMU IPaHULIAMHU.

B 3aBHCHMOCTH OT TEPPUTOPHAIBHOTO TIONIOXKEHHST H3y4aeMBIX OO BEK-
TOB OCYLIECTBJISIETCS OOBEKTHBIH, JIOKAJBHBEIH H DETHOHAIBHBIA MOHH-
TOpUHT. OOBEKTHBIH MOHUTODHHI OXBAaThIBA€T TEPPHTOPHH OTHEIBLHOH
NPUPOJHO-TEXHUYECKOH HJIM TPUPOLHOH CHCTeMbl (BO03abOpHI IOZ-
3eMHEIX BOJI, TEPPUTOPHH HaPOLHO-XO35IHCTBEHHBIX OOBEKTOB C TIpOTe-
KaIOIHMH B HHX ONaCHBIMU TeOJIOTHYECKHMHM TIPOLIECCAMHE U [Ip.) B TIpe-
IieJlaX BBIIENEHHOrO IIPHPOAOIIONB30BATENIO (HEAPOIIOIB30OBATENIO) 3€-
MEJIBHOTO U TOPHOTO OTBOLA.
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JloKa bHBIM MOHMTOPMHI ITPOBOOMTCH Ha TEPPUTOPHH, B Ipeleiax
KOTOPOH HeHCTBYET HECKOJIBKO MPUPONHO-TEXHUYECKHX CHCTEM, OKa3bl-
BAIOLIMX B3aHMOCBSI3aHHbIE BO3EHCTBHA Ha IO[3eMHble BOLbL U 3K30-
reHHbIE Fe0JIOTHYECKHE TIPOLECCH (YpOaHU3UPOBaHHEIE TEPPUTOPHH, MaC-
CHBBI OPOLIERHS H T. [1.).

PervoHanbHEII MOHHTOPUHT OXBaThIBaeT TEPPHUTOPHM OTAEJBHBIX
MPUPOIHBIX CHCTEM (THIPOreONIOrHYeCKHX CTPYKTYP, BOX03a60opHbIX Bac-
CeHHOB) HJIM KDYIIHEIX HX YaCTeH.

O6o01ieHre UHQOPMALIMHY B CHUCTEME TOCYL2PCTBEHHOIO MOHHMTO-
pHMHTa re0JIOTHYECKOH Cpefibl OCYLUECTBJSETCS Ha TPeX OpraHH3aLMOH-
HBIX YPOBHSIX: (pefiepanbHOM, PETHOHANEHOM U TEPPUTOPHATIBHOM.

O6BekTh 06061IEHMS TEPPUTOPHANBHOTO YPOBHST — 3TO OTHEJIbHbIE
MPHUPOJIHBIE K IIPHPOLHO-TEXHHUECKHe CHCTEMBI, IETMKOM PaCIIONIOXeH-
HBEIE Ha TUIOLIAMH OfHOro cy6bekta Penepalyy, a Takke TePPHTOPHH
cy6pextoB Penepanyii ¥ UX aAMUHUCTPATHBHBIX PAHOHOB.

O6BexTsl 06001 PETUOKAIBHOTO YPOBHSI — 3TO OTAENBHEIE
TIDHPOZIHBIE M TIPUPOAHO-TEXHHYECKHE CHCTEMBI, PACIIOJIOKEHHHE Ha
TEPPUTOPHH IBYX U Gosee cyObekToB PefiepalivH, a TakxKe TEPPHTOPHH
9KOHOMHYECKHX PaHOHOB.

O6BekTH 06001eHHSs (elepallbHOrO YPOBHS — TeppHTopHs Poc-
CHH B LIEJIOM, BKJIIOYasi KOHTUHEHTAJBHBIH IIeJb(, a TAKXKe ee OTHelb-
HBle KPYTIHBIE DErHOHEI, HMelolye ofLiedenepaibHoe 3HaYeHHe.

B COOTBETCTBHH C MEXIYHAPOOHBIMH HayYHO-TeXHHUECKHUMH IIPO-
rpammamu Poccuiickast Denepaniysi MOXKeT NPHHUMATh Y4acTHe B paso-
Tax N0 r106a1bHOMY MOHHUTODHHTY TOA3EMHBIX BOJ.

C y4eToM COBpPEMEHHOTO COCTOSIHHSI TeONOTHYECKOH CIyOb H ee
TOTOBHOCTH [Utst pelenus 3azad TMI'C B cocTase IiepBOH 04YepeaH CH-
cremsl TMI'C BrIensioTCS ClELYIOLHE TIOICHCTEMBI

—— TOCYIApPCTBEHHKIH MOHUTOPHHT Nof3eMHBIX Box (TMIIB);

— TOCYZIApPCTBEHHBI MOHUTOPHHTL 3K30re€HHBIX (B TOM YHCJIe KPHO-
reHHbIX) Teosioryeckux npoueccos (TMIKITI);

— TOCYIapCTBEHHBIA MOHUTOPHHT 3HIOTEHHBIX T€0JIOTHYECKHX T1pO-
neccoB (TM2kITI).

Cucrema TMI'C siBnisieTcst OTKpBITOH. 10 Mepe ee pasBHUTHS B HeH
MOTYT (DOPMHPOBATBCSE HOBBIE TTOACHCTEMBL.

IToncucrema TMITB OnHOBpEMEHHO SIBJISIETCS TOACUCTEMOH TOCY-
JAPCTBEHHOTO MOHHMTOPHHTA BOIHBIX OOBEKTOB. OHa BKIIOYAaeT IoCy-
JIAPCTBEHHBIN yUYeT BOJ U BeJleHHe roCyAapCTBEHHOr0 BOAHOIO KaJacT-
pa I0 NMON3EMHBIM BOLAM.
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IMoncucrema TM3KITI GbyHKUMOHAJBHO CBsi3aHa ¢ POCCHHCKOH aB-
TOMATH3UPOBAHHOM HH(OPMALIMOHHO YTIPaBIISTIOLIEH CHCTEMOH 110 4pes-
BhuabHeM cutyanpam (AUYC YC). Tloncucrema FTM3kITI onHospe-
MEHHO sIBJIsieTCst noicucteMol PefiepabHON CUCTEMBI CeHCMOIOTHYEC-
KHX HaOJIOJEHHH H TIPOTHO30B 3eMJIETPSCEHHUH.

IMoppasnenenust TMI'C cocTosIT H3 TEPPHTOPHANBHEIX (B CyObeKTax
Oenepaui) U henepanbHOro LEeHTPoB. I1py perHoHaNbHBIX FE0JIOrH-
YeCKUX LIEHTpaX, OCYLIECTBISIIOIMX YIIpaBJeHHe HE[pOIIOJb30BaHHEM
Ha TEPPUTOPHH HECKOJBKHX CYOBEKTOB (PefiepaliiH, CO3at0TCst PErHo-
HasbHBe UeHTph! BefleHust TMITC.

QenepalibHBIN [EHTP CO3[AeTCs NpPH (hefiepaJbHOM BEIOMCTBE II0
TEOJIOTHH W HUCIIONb30BaHHIO HEJID.

TTo pe3ynsratam Befienust TMI'C TeppHTOpHANBHEIE, PETHOHAJIBHBIE
u (beflepanbHble LEHTPH! CO3AAIT HH(POPMALMOHHBIA (DOHJ, IAHHbIX 110
TIO/IBEIOMCTBEHHEIM TEPPUTOPHSIM, @ TaKXKe NPeJCTABJSIOT B YCTAHOB-
JIEHHOM TIOpSIIKE CTIeYIOlHe BHAB HHQOPMALIHHK:

— GIOJIETEHH O COCTOSTHUM Te0JIOTHYeCKO CPefibl;

— Mareprael 0600IIEHYST MHOTOJIETHUX JAHHBIX H KapThl NPOTHO-
33 M3MEHEHMS! COCTOSIHHS Te0JIOTHYECKOH Cpejbt; :

— MaTepUaJsl 7Sl €XXer0JHOT0 TOCYAAPCTBEHHOIO I0KIaza O Co-
CTOSTHUU NPUPOIHOH cpefsl Pocchy;

— PpEKOMEHIAlMH IO PALMOHANbHOMY HCIOJIb30BAHHIO TEOJIOTH-
YeCKOi CpeJibl;

— JIaHHBIE TIO OIeHKe 3(PQeKTHBHOCTH NMPUPOACOXPAHHBIX MEPOIT-
PHSITHEL B YTIPABJISIOLMX DeIleHH;

— MarepuraJibl 0OMEHHOTrO (GPOHIa B CHCTEME MOHMTOPHHIA TIPHPOL-
HBIX Cper;

— pnanHple TMI'C 1o 3arpocam opHAMYecKHX H (PU3HYECKHX JIHIL,

Tepputopranbreii uenTp IMI'C BHITOJIHSET ClIeRyIOLHe QYHKLHH:

— TIPOM3BOAMT COOP, HAKOTLIEHHE, 0606IeHHe H aHAM3 HHPOPMA-
LMK O COCTOSTHHH Te0JIOTHYECKOH Cpefipl, 060011aeT H aHaIM3UpyeT iaH-
HBIE, OCYIIECTBJISET OLIEHKY H IIPOTHO3 COCTOSIHMS TeOJIOTHYECKOH Cpe-
IBl, pa3pabaTEIBaeT PeKOMEHALMH 1S 3P(EKTHBHOIO YIIPABJIEHHS €€
HCIIO/Ib30BAHHEM, OCYLLIECTBIISET KOHTPOJb 32 3(P(HeKTHBHOCTEIO YTIpaB-
JIEHYECKHX pelleHUH;

— Ha TEPPHUTOPHAJIBHOM YPOBHE BefieT 6aHk faHHbX TMI'C, Brimo-
Yas TOCyNapCTBEeHHBIH BOOHEHN KajacTp Poccuickor defiepalisy 1o pas-
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neny «IlogsemHble BOABI», YUET IKCITYyaTAUMOHHBIX 3aMaCOB TIOfI3EM-
HBIX BOJ ¥ HX HCIIOJIb30BaHUS;

— OCYLLECTBJISIET KOHTPOJIb 32 OXPAHOH TOA3eMHbIX BOJZ OT 3arpsi3-
HEeHHUs H KCTOILEHHUS;

— TIOJIy4aeT OT APYIHX OpTaHM3alMH M TIPeArPHATHE He3aBHCHMO
OT UX HOPMAaTHUBHO-TIPABOBBIX (OpM HHPOpMaLHIC 110 Boripocam FMIC,
HeOOXOMUMYIO [JIS1 OCYILECTBIIEHUS BO3JIOKEHHbIX 337134,

— ocyulecTBisieT 06MeH HH(OpMalHe ¢ TepPUTOPHATLHBIMU LIEH-
TPaMH APYTHX CUCTEM MOHUTODHHIA IIPHPOIHOM CPefibl B COOTBETCTBHH
C COIJIAlleHUsIMH MeXIy (pefiepalbHBIMU LIEHTPAMH MOHHMTOPHHIE;

— Y4YacTBYeT B 3KCIIEpTH3e I€OJIOTHYECKOTO H I'€03KOJIOTHYECKOTO
060CHOBaHHST HAPOJHO-XO35ACTBEHHBIX OOBEKTOB T€PPHTOPHA/ILHOTO 3Ha-
YeHHs], TEXHHKO-IKOHOMHUYECKUX OOOCHOBaHHH M IPOEKTOB CTPOUTEND-
CTBa U PEKOHCTPYKLUHMHU TaKuX 00beKToB B yactu [MIC;

— OCYILUECTBJIsIET HHGOPMALIMOHHOE 00eCIIeueH e MEPOITPHATHH 10
JIMLIEH3UPOBAHUIO TI0JIb30BaHK4 HeJIpaMH Ha TepPHTOPHaJIbHOM YPOBHE,;

— Y4acTBYyeT B paCCMOTPEHHH YCJIOBHH NHIIEH3KH Ha NOJb30BAHHE
He[paMH B YaCTH MOHWMTODHHIA IeOJIOTHYECKOH CpeNBl [Js1 OOBEKTOB
TEPPUTOPHANBHOTO 3HAUEHHS,

— ofecrieyBaeT OpPraHM3alliIo M BhINOJHEHHe pafoT 10 BeLeHHIO
I'MI'C, npenyCMOTPEHHBIX JIMIIEH3NOHHBIMU COTJIAIEHUSMH;

— OCYILECTBJIsIeT KOHTPOJIb JIesITeJIbHOCTH OPraHu3aliH, IpeAnpu-
SITHH, YYPEXKIEHNH K (PH3VYeCKUX JHL [0 BEIOJHEHHIO YCIIOBHH IIOJIB30-
BaHHUS HeJpamy, OTipelleJleHHbIX B JIMLIEH3HH, B YaCTH TEXHOJIOTHH MO-
HHTOPHHIa TeOJIOTHYECKOH Cpeflbl.
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I'nasa 12
MOHUTOPUHTI 3EMEJib, NOYB U1 PACTUTEJIBHOCTHU

§ 1. Comepxanue roCyJapcTBEHHOTO MOHHTOPHHIA 3EMeENb

MOHHTOPUHT 3eMeJTb TIPe/ICTaBIIsieT cob0H chcTeMy HabMoOneHuH 3a
COCTOSIHHEM 3eMEJIBHOTO (POHZA /1/ISi CBOEBPEMEHHOTO BLISIBJIEHHS H3-
MEHEHMH, X OLIeHKH, [IPOTHO3a, NIpeAYNpeXIeHHss H YCTPaHEHHs I10-
CNIeNCTBUE HeraTHBHBIX IIPOLECCOB.

OOGBEKTOM HCCIIEIOBAHUS 3eMeNib SIBJISETCSI BeCh 3eMeJIbHBIH (hOHN
He3aBHCHMO 0T (hOpM COBCTBEHHOCTH.

Copep«aHyie MOHHTOPHHTA 3eMeJIb COCTABISIIOT HAOIONEHH S, H3bIC-
KaHus,, oOCIeNOBaHMs, ChEMKH, XapaKTepH3YKlle CJefyloliye IIpo-
LIECCHI

H3mMeHeHue TpaHMI ¥ ILIOLaned:

— aMUHHCTPATHBHO-TEPPUTOPHAJILHBIX 06pa30BaHHUH;

~— 3eMJIETIONb30BAHUS K 3eMIIEBNIAJIEHHI;

— YTOAUWH, MoJieH, Y4aCTKOB.

V3mMeHeHHe COCTOSIHKSA TIOYB:

— DPa3BUTHE BOLHOHM 3PO3UH;

— OIYCTBIHHUBAHUE;

~— JeTpajialiis NOYB Ha nacTOruiax;

— TIOZTOIUIEHHE;

— 3a6onayrBaHye, NlepeyBIaKHEeHHe;

— 3aCOJIEHYE;

— 3apacTaHye, 3aKyCTapeHHOCTDb HallIHK;

— H3MeHEeHHEe COCTOSTHHSI MEJTMOPUPYEMBIX 3eMellb.

HameHeHHe COCTOSIHHSI FeOJIOTHUeCKOl Cpefibl, pesibeda, THaporpa-
(bHYeCKOH CeTH:

— H3MeHeHHe pesbedha, BEI3BAHHOTO TOBHKHBIMH TIECKAMH, Celle-
BBEIMU NIOTOKAMH, 3eMJIETPSICEHHEM, PYCJIOBEIMH TIPOLIECCAMY;

— H3MeHeHHe GeperoBoy JIMHUH MOpeH, 03ep, BOLOXPaHUJIHLL, JIH-
MaHOB H [Ip.;

— 3aTOIUIEHHE U OCYILEeHHe MPUMBIKAIOUHX K aKBATOPHSIM 3eMeJIb;

— M3MEHEHHs], BRI3BaHHEIE HapylIeHHeM 3eMelb (Kapbepel, OTBa-
JIBl, TEPPHKOHBI, BEIpaBG0TaHHEE TOPOSIHUKY U [p.).

H3ameHeHHe COCTOSIHUS PaCTHTENIBHOCTH:

— (DUTONATOJIOTHYECKHe 04ary;
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— pacTpOCTpAHEHHe HapKOCOJEP2KaLeH PACTHTEIBHOCTH (ectecTBeR-
HOH ¥ HeJETaJlbHBIX T10CEBOB),

— COCTOSIHHE JIeCHBIX TLIOWAzEEt (HTONaTONOr s, TapH, BHPYOKH
U Ip.).

ViamMeHeHHe COCTOSIHMSI 3eMEJTb, TTOABEPIKEHHBIX HETaTHBHOMY BO3-
JIEHCTBHIO TTIPOM3BOJCTE:

— MEJIHOPaTHBHBIE CHCTEMB, "

— HaBO30XPAHMJIHIIE, CBAJKY, CKIalbl T'CM, ckiajpl yROOpeHHH,
CTOSIHKY aBTOTPAHCIIOPTa, CKOTOMOTHJIBHHKY, MECTa 3aXOPOHEHHS pa-
THOAKTUBHBIX OTXOIOB M XHMHYECKUX BEILECTB.

ITo pe3ysbTaTamM MOHHTOPHHI2 3eMeJIb COCTABIISIOTCA OEPATHBHBIE
[IOKJIAIE], OTYETH, HAYYHbIe IPOrHO3BL, TEMATHIECKHE KapThl H 1P

B COOTBETCTBUM C COZlepKaHVeM IIPeNyCcMaTpHBaetCst CIeyomas
CTPYKTypa rOCYLapCTBeHHOr0O MOHHTOPHHIA 3EMEJIb.

B pamMKax ajMHUHHCTPATHBHO-TEPPHTOPHAITBHONO [ENIeHHs Pas/IMHaIoT:

— MOHHTOPHHT 3eMeJib Poccri;

— MOHHTODHHI 3eMesib PecIyOJIuK, aBTOHOMHEIX OKPYTOB, KPaeB,
obnacrey;,

— MOHMTODHMHI 3eMeJlb PafOHOB H IOPOJIOB.

Ha K2XJIOM YPOBHE 3IMHHHCTPATHBHOIO JIeJIEHHS IPERYCMATPHBAETCS:

— MOHMTOPHHI CeJIbCKOXO3HCTBEHHBIX 3EMEJIB,

— MOHHMTOPHHI 3eMeNlb HaCENEHHbIX MYHKTOR;

—— MOHHMTODHHTI 3eMeJb IIPOMBILINIEHHOCTH, TPaHCIIOPT4, 0GOpOHEL H 1.,

—— MOHHTODMHT 3eMeJTb IPHPOIOOXPAHHOT0, O310POBHTENEHOLO, PEK-
PealLMOHHOTO ¥ HCTOPUKO-KYJIbTYPHOLO Ha3HaueHH s,

— MOHHTOPHHT 3eMeJb JJECHOTO (DOHIa;

— MOHHTOPHHT 3eMeJlb BOIHOTO (POHTA;

— MOHHTOPHHI 3eMeJIb 3amaca.

Pas/MuaioT TI06ANBHEL, PETHOHAIBHBIH H JIOKAJIBHBIH MOHHTOPHHT
3eMeJib. 3

[n06a/bHbL TIPOBOJKMTCS. B COOTBETCTBHM C MEXKIYHAPO[HOM TE0-
chepHO-6HOChePHO MPOrpamMMoit (MIBII) «[noGaspHble H3MEHEHUS.

PervonanbHLI MOHHTOPHHT TPOBOIMTCH Ha (pu3HKO-Teor patuyec-
KHX TepPHTOPHSX (HaIpuMep Cepepo-3ana/ustit pasion PO, 3ananHo-
CubupcKas HU3MEHHOCTD, KOxxHbIH Ypan U Ip.).

JIOKANBHBIH — 3TO MOHWTOPHHI HIDKE DETHOHAJILHOTO.

Pa3snuyaloT (JOHOBBIE ¥ MMIAKTHBIN MOHMTOPHHT.

DOHOBBIE — 6e3 HaJIOXKEHHs JeITeJIbHOCTH YeJIOBEKa, 4 HMIIaKT-
HBIl — JIOKAJIbHBIH MOHWTODHHI C H2JIOXKEHHEM.
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BrliessioT CIeRyIouMe H3MeHeHUSs: eCTECTBEHHBIE IBOJIOLIMOHHEIE,
eCTeCTBEeHHbIE LMKIMYECKHE, aHTPOTIOTeHHbIe, Ype3BEYaHHbe CUTYal|H
(TIpCMBILILTIEHHbIE ABAPHH, CTUXHIHEIE H SKOJIOTHYECKYe OeNICTBHA K T. I.)

TIpy MOHWTOpPHHTE 3eMeJIb IIPHMEHSIIOTCS 4 TPYIIIb HaOoIeHHE:
6a30BBle (MCXOOHEE, (PUKCHPYIOLIHe COCTOSHHE OOBEKTOB Ha Hayaso
MOHMTODHHra), nepuopfnyeckye (depes 1 rox u 6oJiee), OnepaTHBHELE,
PETPOCIIEKTUBHbIE (MCTOPHYECKHH 2HAIM3 MpEeIIeCTBYIOWHMX Halo-
JIEHUIT ).

Begenue, KoopIHHaLMs ¥ 0000LIEHIe NaHHBIX Bo3jIararorcs Ha Pe-
[iepajibHOe areHTCTBO KajacTpa OOLEKTOB HEBHXHUMOCTH C yYacTHEM
npyrux Begomcts (MuHNpuponsl, MuHcenbxo3, Pocruapomera H T. Ii.).

MOHHTOPHHT 3eMeb 06eCTIeYHBAETCS IIPOBEICHUEM PA3NHYHEBIX ChE-
MOK, M3bICKaHHH, 00CIeNOBaHHH (TONOrpapuieck1x, NOYBEHHBIX, reo-
GOTaBHMYECKUX, ArPOXUMHUIECKUX, METMOPATHBHBIX, JIECOYCTPOHTEIBHBIX
U [ip.), HabmoneH H (NaBUHHBIX, CEJIEBBIX, TISIHOIOTHYECKHX, PafHo-
JIOTHYECKHX H [P.).

§ 2. Merozisl MOHATOPHHIA 3EMENb

MOHHMTOPHHT 3eMeJib OCYLIECTBIISIETCS C IIPUMEHEHHEM METOOB: [TH-
CTaHLIMOHHOIO 30HAMUPOBaHUS (KOCMUYECKHe ChEMKH, CHEMKH C CaMo-
JIETOB ¥ JIp.), Ha3eMHBIX ChEMOK M HaOJIIOIeHKH, KCTIOJIb30BAHHEM (POH-
JOBBIX JaHHBIX. [IpH aTOM MpOBOASTCS HaOMIONEHHMS 3a TIOCKOCTHBIM
CMBIBOM BEPXHETO CJOSI TIOYBBL, AehJIsiliuel 3eMesib, OBPAXKHOH 3pO3H-
e, Jerpajalyied ¥ OMyCTHIHMBaHMEM IIaCTOMIL, Aerpajiallvied JiecoB,
BHIPYOKaMH, rapsiMi, HapyleHHEM 3eMeJib NIPEANIPHATHMH MHHepaJb-
HOTO CHIPHEBOTO KOMILTEKCa H T. .

Ha6moneHus 3a fedisiliell I0YB BKJIOYAIOT:

1. OnpefienieHue Cosi BHTYTOH TOYBHI 10 OCHAXKEHHBIM 33 BPEMs
Gypu cre6rsim 1 KopHsim. HabuiomeHyst MpoBOAITCS Ha ToJsX Ge3 Jiec-
HBIX MOJIOC HJIH B TOYKaX, YHaJeHHbIX OT JIECHOH IOJIOCH C HaBeTpPeH-
HOH CTOpOHBL Ha 50 M.

2. OmpeniesieHHe CJOS1 BBIAYTOM IOYBEL ITyTe€M HHMBEJIHPOBOK OT pe-
nepoB. HeBUITMPOBKY NPOBOAST TOCJIE ITBUILHBIX OYPb K PETYJISIPHO Ye-
pe3 2-5 jier. B atom cny4ae oréuparor npobsl Ha CONEP2KaHHe TyMyCa.

3. PacnpocTpaHen#e apeasioB AeQUIsLU I0ce ITBUIBHBIX 6yph 10
KOCMOCHHMKAM.
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Bosblioe 3Ha4YeHHe NpH HapyLIEHWH 3eMellb KMEET OBPAXKHAs 3DO-
3ug. B Poccum nnomans oparo pocturaer 900 Teic. ra. ITpu stom
unet ysennuenre 10 40-100 Teic. ra B rop. [ OUEHKH OBpakHOH
3PO3HH BBLIIOJIHSIOTCS ClefylolHe paboThl:

1. ITo cBeneHMsIM O PacIpOCTpaHEHHH OBPATOB HAMEYAIOT PaHOHEI,
Izie 1esecoo6pa3Ho NMPOBECTH HATypPHBIE HCCIIENOBAHHS.

2. TporHo3KpOBaHKe BO3MOXHOTO PA3BHTHS OBDAIOB IPH COBPE-
MEeHHOM M OymylueM YDOBHE XO3SHCTBOBAHMS.

1. TIpoBeneHue VMHBEHTAPH3ALIMH OBPArOB.

2. TlpoezeHue nonesbx pabot (CreMKH, 0OMEPH) IO OIPENENEHHIO
TEeMIla POCTa OBPATOB.

3. Onpeniesienyie TeMINOB aKKYMYJISILIMH 3PO3HOHHOTO MaTepHaJa I1y-
TEM HHMBEJIMPOBOK II0 IIOIIePEYHHUKAM TIOCTIE CHETOTAsHHUS, JIETHHX JIMB-
Hel ¥ oceHbl0. JTonepeyHuky Hameyaror yepes 5-20 M.

4. Onpe/iesieHre NPUPOCTa OBPa2KHOCTH 0 a3PO(OTOCHUMKAM C TIe-
PHOIHYHOCTEIO 1 pa3 B 5 serT.

TlpomomxaeTtcs ferpafaiysi 1 OIyCTHHHBaHHE ract6ui. Oco6eHHO
3To 3ameTHO Ha YepHbIX 3emusx u Horafickoit crermu B Kanmbikum.
C 1958 r. ruioniane 6apXaHHEIX [TECKOB 316Ch Bo3poca ¢ 13 o 583 TwiC. ra.
[Tnomwans CHIBHO NOGHTBIX MacTOHIL HOCTHINIA 2 MJIH. Ta.

B 1986-1989 rr. BHMH kopmoB coemectHo ¢ Tocuentpom «ITpupo-
na» u¥ BHHULI «AMYC — arpopecypcoi» GblIa OpraHH30BaHa HaseMHast
cnyx6a cnexenus (6 pa3 B TeueHHe rofia) 32 COCTOSHHEM KODMOBHIX
yrogui Ha 70 yyactkax B Kanmeikuu. Kaxele 3-5 JeT 31ech OLeHH-
BAIOTCs! IErPafialivsl pacTHTENBHOCTH, BETPOBas 3PO3Hst, 3acosieHue. B stu
2Ke CPOKH NPOH3BOOMTCH KOCMOCheMKa. Ha 0CHOBaHMH 3TOro cocTaBis-
10T KapThl OMYCTHIHUBAHUSI.

B TynzapoBoll 30He GoJibllOe 3HAYEHHE MMEET COCTOSIHHE OJIEHBHMX
NacTOMIIL. Y CTaHOBJIEHO, YTO €XKETOHO TUIOAAb JHILAMHUKOBLIX KOp-
MOB yMeHblIaeTcs Ha 2-3%. .

Conepxxanye paboT 10 MOHHTOPHHIY OJIEHBUX MACTOMII BKJIIOYAET
B cebsl CJIeLYIOIHEH KPYT BOIPOCOB:

— TMpoBefieHHe JaHadTHO-Te060TaHHYECKOTO PAHOHUPOBAHHMS
Tepputopud B M 1:200000-1:500000;

— omnpefiesieHHe MOCTOSHHOH CeTH TOJIMIOHOB U KJTIOYEBIX Y4acT-
KOB Ha OCHOBE DaHOHHPOBAHHSI.

Tonurox npezcrasnsier cobo¥ TeppUTOpPHIO TOLIAAEI0 10000 kM2,
HaJIEXKHO OINO3HaBaeMblll Ha KOCMHYECKHX CHHMKaX. EcTecTBeHHEIE,
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(OTOPUIHOHOMHUYECKHE XaPAKTEPHCTHKY ITOH TePPHTOPHH AOIKHET OBITh
THITHYHB! [JIs JAHHOTO parioHa.

Brifop B 060CHOBaHHE CXEMBI Pa3MELUEHHs TIONIMTOHOB OCYIIECTB-
JISIFOTCS. Ha OCHOBaHHH re0GOTaHUYECKOrO PaHOHHPOBAHHUS.

B npefiesiax TOJIMIOHOB HAMEYAIOT TaK Ha3bIBAEMbIE KJIIOUEBHIE ya-
CTKH, Tie TIPOBOJST paGOoThi 1O MIOMYHEHHIO IETANbHON HHPOPMALIKH.

CopieprkaHye paboT Ha KJIOYEBBIX y4aCTKaX:

— TreoBOTAHMYECKOe U 300TEXHHUYECKOe OOCIeIOBAHHS, OTIpezielie-
HHe KOPMOBBIX PeCyPCOB ITACTOHIL,

—_ KaueCTBEHHasl OLIEHKA OJIEHBHX NacTOHLI

— ompeJieJieHre HapyleHHbIX MacTOHLL,

— OIpefieieHHEe BO3MOXKHOCTH BOBJIEYEHHS HAPYIIEHHEIX 3€MEJb
B 060pOT;

— ompefieJieHHe PeCYPCHOrO IMOTEHIMANa Pa3BUTHS! OJIEHEBONCTBA.

HrdopMaryst cOOHpaeTcs € TIOMOLpI0 Ha3eMHBIX W a3pOBH3Yalib-
HEIX CPEJICTB.

HasemHble Ha6IOeHHS TIPOBOASTCS TPAAHLHOHHBIMU METOLAMH 110
MeTO/IMKe 06C/Ie/IOBAHHS OJNEHbHX TIACTOHILL,

TeoBoraHryeckye 06C/IeI0BaHHS C TOMOLLBIO MATEPHATIOB a9POCHEMKH
JIOJDKHEL TIPOBOIMTECS Yepe3 5-7 JieT, @ Ha HapYLIEHHbIX y4acTKax —
yepe3 2-3 rofia.

Ha TeppHTOpHSIX, T eCTb BpeaHbie BEIGpoCh! (KOIbCKI NomyocT-
poB, BusmOHHCKHE paioH JyKOTKH, KamuyaTka) HaGIIO[eHHs NPOBO-
asitest pas B 2 rofia. Ha teppuTopun HegTerasoBbix MECTOPOXKAEHHUH —
€XKErofiHO.

TIpH NpOBEIEHHH MOHHTOPHHTa 3eMeJIb I0JKHbI COCTABJISATECS T1ac-
nopra noymrosoB. HasHayewve nacriopra — 370 afeKBATHOE IPeJICTaB-
JIeHHe J@HHBIX O (PH3HUECKHX, XUMHYECKHX, ONITHYECKHX, (PH3HKO-Te0-
rpaHyeCcKyX XapaKTepPHCTHKAX OGBEKTOB, HEOGXOMMMBIX IS yCTaHOB-
JIeHUs! KODPEJSIMOHHBIX CBSI3eH MeXly Das/IMYHbIMK CBOHCTBAMH M
COCTOSIHMEM 06BeKTOB. IlacropT — 3710 GaHK NAHHBIX, CONEpKAIHK
yCTOHUMBEIE ¥ JMHAMHYHEIE BetdrHbl. Cpejli HUX JIOJIKHEL OBITD reo-
JIOTHYeCKoe CTPOEHHMe, pesbed, THI M COCTaB TO4B, BHNOBOH COCTaB
DACTHTENBHOCTH, JaHAadTHOe PaHOHHPOBAHME, KJIHMMAT, COCTOAHHE
nacTOuIL ¥ p. Bce 9TH HaHHbIe TIOMYHaIoT 10 eAMHOH METOMIUKE.

TloBcemecTHO B Poccyy Gonplioe pasBHTHE TMONMYYHJM TeXHOTEH-
HElE HApYLIEHHsI 3eMellb MpPENPUATHSMH MiHEepaJbHO-CHPBEBOro H
TOTLTMBHO-3HEPreTHYECKOTO KOMIINEKCOB. TaK, npu AoGkMe 1 MIH. TOHH
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2KeJIe3HOH py/ibl Hapywaetcst o1 14 7o 600 ra semens. ITpu mpokanke
100 kM. TpyGonpoBona — 400 ra. AHAIM3 MaTepHaIoB JHCTAHIMOHHO-
0 30HIMPOBAHKS, IONYYEHHBIX M1Jisi TeppHTOpHH HoBO-Ypenrosickoro,
BoBaHeHKOBCKOTO, SIMOyprckoro 1 XapacaselCKOro MecTOpOXIeHH
nokasan, yro 00k4a, TPaHCTIOPTHPOBKA He(bTH H Ta3a BHHIBAIOT HEO-
OpaTymble H3MEHEHVS B TYH/IPOBBIX arpPO3KOCHCTEMAX.

TloBceMecTHO oTMevaeTcs 3aX/IaMIEHHOCTh TEPPHUTOPHH TIPOMBILI-
TIEHHBIMH ¥ GBITOBBIMH OTXOfIaMH. B psifie ClTy4aeB HapyIIaioTcs IpaHHy-
LBl 3eMJIEOTBOIA TIPH NPOKJIJIKE TPACC JHHEHHBIX COOPYXKEHHEH, SKCII-
Jlyartaiyy KapbepoB, 00yCTPOHCTBE CKBAXKHH H JID.

ExxeropiHo B Poccru NpempHATHSIMI TODHO-/I0GHIBAIONEE! TTPOMELLL-
JEHHOCTH Hapy1uaeTcst 100-120 Teic. ra. MOHMTOPHHT 3eMeJb B TOPHO-
JOGHIBAIOLMX PaiOHaX IOMDKEH BKIIIOYATh CIIEXKEHHE 33 IIPHPOLHOTEX-
HOTEHHBIMH KOMILIEKCAMH H X KOMITOHEHTAMH. JIOJKHBI IIKPOKO NpH-
BJIEKAaThCS TUCTAHLMOHHBE MeTonbL [IpH atom:

— OIPELIeNISIIOTCST HHTETPAIbHBIE XapaKTEPUCTHKH (TeXHOTeHHEBIH
peJibedd, OGBOIHEHHOCTb, €CTECTBEHHOE 3apacTaHye U fip.) B M 1:100000-
1:1500000 1 pas B nars Jer;

— TPOBOJATCS CE30HHbIE a3PO(IOTOCHEMKH TIO KITIOYEBBIM peripe-
3€HTaTHBHBIM ydactkam B M [:2000-1:5000 1 pas B 2-3 roza.

Hasemuble HabIofeHus BEAYTCS 110 CIEAYIOUTMM HATIPABIEHHSIM:

— H3y4eHUe CTPYKTYDHI IPHPOAHO-TEXHOTE€HHBIX KOMILIEKCOB;

— H3y4eHHe OHOreHHOro KpYTOBOPOTA BELIECTB B MPHPOAHO-TEX-
HOTE€HHBIX KOMILIEKCaX;

— BbIABJIEHHE 3aKOHOMEPHOCTEH H CKOPOCTH 3apaCTaHHs HapyLIeH-
HBIX 3eMelJIk;

— OLEHKa MacIuTaboB M CTETIEHH BO3NEHCTBHS TEXHONOTHYECKHUX
IPOLIECCOB K HAPYIIEHHEIX 3EMENb Ha NPUIEraloNyl0 TEPPUTOPHIO.

§ 3. MonuTOpUHT 1I0YB

JL1sl OUEHKH M3MeHeHHMs CTPYKTYDbI IIOYBHI, €€ TLIONOPOLHUs U 3ar-
Psi3HeHUs OTOUPAOT 06pasLibl Ha KITIOYEBBIX YYaCTKAX M NMPOGHEIX ILIO-
I@nsx. Pacrionoxenye y4acTKOB M TTyOHHA B3STHS 06PA3LOB 3aBHUCSIT
OT OIpeNeNsieMHX MHIPEIHEeHTOB U BHIOB 3€MJIETIO/b30BaHUS.

Tlpy 3TOM BBIIEJISIOT:

— KOHTPOJIb 3arpsisHEHHS TI0YB MECTHLUIAMY;

— KOHTPOJIb 3arPA3HEHHS IIOYB TSHKEJIBIMU METAJNIAMHY;
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— KOHTDOJIb 3arpsi3HEHHS TI04YB HE(TENPOLYKTAMY;

— 3arpsisHeHUe N0YB PaJHOAKTHBHBIMU BElLleCTBAMH.

TTecTHiMEs — OOGIIENPHHSATOE B MUPOBOH NPAKTHKe COGHpATENb-
HOE Ha3BaHHe XMMHYECKHX BEIEeCTB, IIPHUMEHSEMBIX sl 3aLMTHL pac-
TEHHIT: OT HACEKOMBIX — MHCEKTHIIWBI, OT COPHOH PaCTHTENBHOCTH —
repOULIBY; OT TPUOHEIX GonesHedt — (YHTHIMARY A YAAJIeHHs! JIC-
TheB — pedonuanTsl. OHH NONANAI0T B NOYBY PA3HBIMU MYTSIMH (BHe-
CeHMe, IIPOTPABJIMBAHNE CEMSH, C OCATKAMH, H T. 11.)

OJHHM H3 BaXXHEHIIIMX HOPMATHBOB, MO3BOJISIIOLKX ONpeeHTD CTe-
TIeEb 3arpsisHeHus noussl, sieasiercst IJIK. B Hacrosiiee Bpems ycTa-
gosensl TJIK 6oiee yem masi 200 necTULIMAOB.

B 1eJI5IX OTIpeJieNieHHs] 3arpsisHEHNs! TI0YBbl [IECTHIMIaMK O0Da3LIbI
TIOYBHI OTOMPAIOTCS Ha CENILCKOXO3AHCTBEHHBIX MOJISIX IO, PASHBIMH Ky JTb-
Typamu JiBa pasa B TOJI; BECHOH — TIOCJIe CXOia CHera, OCEHbI0 — TI0CTie
y6opks ypoxas. OfuH pa3 B 5 JeT POBOJSAT NOBTOPHOE 06C/IeNI0BaHke.
B xossiicTBe 06caenyorcs 3-5 mnosed Mofi OCHOBHEIMU KYJIbTYDaMH.

O6pas3tis! oTOHpaoT:

— B JIECHOM 30HE C pa3HOO6pasHbIM NIOYBEHHBIM MOKPOBOM Ha ILIO-
wam 1-3 ra;

— B JIECOCTEINHOH 30He — 3-5 ra;

— B crenHoi — 10-20 ra.

CHayasa penaot npobHyio mnomaaxky 100x100 m. TTpoGHas mwio-
[a/Ka JOJKHA HaXOIWThCs He MeHee 4eM B 100 M oT kpas moust.
COCTaBJISIIOT CMeLIaHHBIH 06pasel, KOTOpbiil CKIafibBaeTcs U3 20 Kkep-
1oB. KepH 6epyT GypoMm (yKaIbiBAIOT NO4BY) Ha LIYOHHY NaXOTHOTO
ropu3oHTa. Ha none nenawot 1o 15-20 nnomanok B 3aBUCHUMOCTH OT
pasmepa nossi. OTOGPaHHYIO MIOYBY CCHITAIOT HA OyMary, pa3paBHHBa-
JOT H JIeJIAT Ha 4 yacTy, 3ateM 2 yactu ot6pachiarot. CHOBA paspas-
HHBAIOT, [eJIST Ha 6 yacTelt ¥ U3 LeHTPa GepyT 2 4acTH Tak, YTOOH
Bec o6pasia He npessiuan 0,5 kr. O6Gpaser CCHIAIT B TOJIOTHHBIH
MELIOYEK ¥ CHAGKAIOT STUKETKOH. ¥ arpoHOMa X03sHicTBa 6epyT CBe-
[EHHSt 0 CPOKaX K HopMe o6paboTku noJst nectuipnamy. Ilocye goc-
TaBKY B J1abopaTopHio 06pasiibl NPOCYIIHBAIOT IO BO3MYLIBO-CYXOro
COCTOSTHUSI, YTOOBl HE IPOHCXOIMUIO (POTOXHMHYECKOTO Pa3/OXKeHHs
MeCTULIMJIOB.

Ot60op 1po6 AJ1st OnpefiesieH s I100aNbHOrO 3arpsisHeHHs MeCTHIH-
riamu Gepetcst B 6yhepHO# 30He 3aI0BEIHEX TepPUTOpHIL. B Gy(epHBIX
30HAX 3aKJIANBIBAIOTCS NIOYBEHHOTEOXHMUYECKHe Ipodur. C Kaxuoro
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ipobHs OTOHPAIOT CMellaHHEIH o6paser]. ITpodu/IH 3aKIaIbBAIOT TAK
uT06kl KaxKaple 10 ra pas B 5 JieT ocBeIanych JaHHBIMK HaﬁJIIO,T.XEHHf/’Ij

3a KaXKnplki IO COCTABJSIIOTCS 0630DH € BKJIOYEHUEM Pa3/IHYHBIX
TabJIML CONePXKaHUS TIECTHLIMIOB B TIOUBe.

O160p npo6 A7 OTpefieNeHHs! 3arPsi3HEHHE TSKENBIMH METa/LIaMH
NPOMBILLJIEHHOTO MPOHCXOXIEHHS IPOM3BOAMTCS 1 pa3 B Lo B JIeTHMI
nepuo. Kak npasuiio, BHIOUPAIOT TI0YBbI, 3aHATHIE KYJIBTYPHBIMH pac-
TeHusiMH. I1poGel OTGMparOTCst BOKPYT HPOMBILUIEHHBIX IEHTPOB IO
4 pym6am Ha paccrosubH 1, 2, 3, 5 1 10 kM. Oy pas B 5 JieT mpo6sl
BepyT o 8 pymbam Ha paccrosivuu 0,5; 1,0; 1,5; 2; 3; 4; 5; 8; 10; 15; 20;
30 u 50 km. ITosio2KeHHe TOYeK cHayajla OTMEYAIOT Ha KapT’e. Merc’mu-’
Ka or6opa 1pob Ta e, YTO U B IPENBIYILIEM CIydae.

Tak xe or6uparoT Mpo6bl pacTEHHI HA TEX K€ yYacTKax, 41O M
MpoOBI NOYBHL C MJIOLIANH 2 Ia METOLNOM KOHBepTa. Bcero or6upaior
5 npo0. PacTeHus BHKAIBIBAIOT C KOPHSIMU. OUHILAIT KOPHY OT TOYEbL.
Otpesaror KOpPHH K CKJIAIHBAKT B OTIEJbHbIA MELIOK, JHCTBS U CTe6iu
3aBOpaYHBaIOT B Oymary. 3aTeM BBICYLIMBAIOT TO H APYTOE IO BO3LYLL-
HO-CYXOr0 COCTOSIHMSI H MIPOM3BOJISIT aHAJIH3HL.

B nacrosiiee Bpems LIHPOKOe PA3BUTHE MONYUHIIO 3arPA3HEHHe [10YB
HedTenponykramMu. B 3ToM cliydyae 3arpsisHEHHBIMH CYUTAIOTCS! TIOYBEI
Korga: ,

— HapylaeTcst 3KOJIOrHYeCKOe pAaBHOBECHE B MIOYBEHHOM CHCTEME;

— IIPOHUCXOHT M3MeHEHKe MOP(ONOrHYeCKHX, (PH3HKO-XHMHYEC-
KHX XapaKTepHCTHK;

— H3MEHSAIOTCS] BOIHO-(hH3HUECKHE CBOKCTBA TI0YB;

— CO3[IaETCS ONACHOCTb 3arpsi3HEHHS TPYHTOBBIX BOLI.

B 3aBHCHMOCTH OT THIIa NOYBBI JOMYCTHMEIE KOHLEHTPAIHMH MpH-
BHECEHHEBIX He(TENPOLYKTOB He JIOJIXKHBI IpeBhiate 50 r/Kr.

InaBHbie sarpsisHuTeny: HeTENPOMBICIH, He(TENpoBOaL], Hedre-
nepuepa6a'rbxsaloume TIPEATIPHATHS, He(PTeXPaHHUIHILIA, HA3eMHEBLH H BOJL-
HbIH TPAHCIIOPT.

B palioHax [efiCTBUSI 3THX HCTOYHHKOB 3aKJIA[bIBAIOT CEpHH TOo-
YBEHHBIX Pa3pe30B, KOTOPhIE OOLEIHHSIIOTCS B CHCTeMY Tipodunett. ITpo-
IV 32KN1a/IBIBAIOTCS] 10 HANPABJIEHUIO IBIKEHHS HE(TENPOAYKTOB OT
HCTOYHHKA. MHHHMaJIbHOE KOJIHYECTBO TIPOQHIIEH — 3, MUEMMAJBLHOE
KOJIM4eCTBO Pa3pe3oB 110 3 B KAXJIOM Npoduie U 3 paspe3a (POHOBEIX.

Hau BHIODaHHOM JI7I51 pa3pesa y4acTKe OHEPIMBAETCS MPSIMOYTONBHHK
anvHOH 130-180 cm 1 mmpuHo# 70-75 cM, T. €. I1aH 6yAyLIero paspesa.
TIpsIMOYTOJIBHHK pacrioNaraiot ¢ TAKHM PacHeTOM, YTOOH «JIHLEBast» CTEHKA
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paspe3a, TIOJLJIeXKallas H3yYeHHIO U OIHCaHHIO, 6piia obpalleHa K Mo-
MEHTy OKOHYaHHS KOTKH pa3pesa K COJHLLY, Ha IIPOTHBOIOJIOKHOH CTO-
POHE JeNIatoT CTyTeHbKH. OCHOBHbIE TIOYBEHHbIE Pa3peskl 3aKJIa/bBAIT
Ha DyGHuHy 2-2,5 M C TaKHM PacyeToM, 4TOOb! BCKPEITH BCE TNOYBEHHbIE
TOPH30HTHI M BEDXHIOI0 YaCTb IMOAICTH/ROLIEH (MaTepHHCKO#) NOPOJIBb.
oJioMKEeHHs TOUEK 3AT0KEHHs paspe3oB M 0T60pa 00pa3LoB MOYB
BHAYa/le HAMEYaloTCs Ha KapTe, 3aTeM YTOYHSIIOTCH Ha MECTE.

[Ipy OIMCAHMH pa3pe3a YKasbiBarOTCS eT0 HOMED, JidTa, KeM cJieJia-
HO OTIHCAaHHe, MEeCTOIONIOXKEHKE pa3pe3a M ero IpHBs3Ka Ha MECTHOCTH,
TILATEILHO OTHCHIBAETCS OOLIMH penbed, Me30-, MUKpPO- U HaHOopenbe,
TIOJIOXKEHHe Pa3pe3a OTHOCHTENBHO pebeda, paCTUTENBHOCTD, MO4BO-
o6pasyomias Nopofia, TIryOuHa MOSIBJIEHHS] TPYHTOBBIX BOZ, rny6uHa H
XapakTEePHUCTHKA BCKATIaHUS OT 10% HCL. Mecra 3a10XeHHs1 pa3pe3oB
(bMKCHPYIOTCS Ha Kapre.

O6l1iee KOJIMUeCTBO POD ONpefieNiseTcst CI0KHOCTBIO CTPOEHHS BED-
THKAJBHOTO NPOMHJIS TIOYB H PhIXJIBHIX OTJIOXKEHHH, CJIYOMHOM IIPOHHK-
HOBeHws 3arpsisHuTeis. sl TOJTHOH XapaKTepHCTHKY IIPOLECCOB BHE
30HBI MEP3JIOTH B CPEIHEM U3 paspesa oTGHpaeTcs 8-10 mpo6, B cesep-
HBIX MEepaJIOTHBIX JaHmuadTax — 5-7 npob.

TTepenHIOI CTEHKY pa3pesa OYHLIAT YHCTOM JIOTIATOH, BBLIENSIOT
reHeTHyecKye ropr3oHTh. O6pasipl 6epyTcs B BHIE OTAENBHOTO KyCKa
(KMpIFUYHKa) M3 CEpeIHHE TOPH3OHTA (CTapasiCh COXPAHHTh €CTECTBEH-
Hoe cJIoeHve Toussl), pasmepom 10x10 cm.

Bce B3siTEHle 06paslpl AO/DKHBI ObITb C STHKETKAMM, Ha KOTOPBIX
YKa3HBAIOTCsl MECTO B3SITHSI, HOMeD 00paslia, HOMEp paspesa, Ha3parHe
TOYBHI, MHIEKC TOPH30HTa, TTy6HHa B3SITHS, 1aTa, MOAIHCE JIHIA, B3sB-
1ero obpaselt. [Uyist 3arONHEHHs! STHKETKY MCIIOJIb3YeTCs MSTKHMH TIPO-
CTOf KapaHJIall WK M1acTa aBTOpyYKH. EMKOCTE MEIUOtKa — 0,8-1 xr
Cyxoit TIouBbl. Ha MeIIIouKH CBEPXY TPOCTBIM KapaH/IallioM HIIK NacToH
TIePeHOCSTCST OCHOBHBIE CBEJIEHHS! U3 ITHKETKH: HOMED o6pa3La, HoMep
pa3pesa, TI0YBa, HH/IEKC 'OPH3OHTA ¥ [JIyOHHa B3ATHS obpasua.

§ 4. MOHMTOPHHI PaCTUTEJILHOCTU

MOHHTOPUHT PACTHTENIBHOCTH JIOJDKEH GBITh NIPEJICTaBIIeH HECKOIb-
KUMHM BHIaMH paboT.

JIeCOTAKCALIMOHHBIH MOHUTODHHT MPEACTABJIAeT COG0M HHBEHTapH-
33410 JIECHBIX COOGIIECTB, OCYLIECTBJISIEMY0 KOMIUIEKCOM MApLIPyT-
HBIX MCCIIE[IOBAHMI M TIOCTOSIHHBIX TIPOGHBIX Miowanest. 310 JIOKab-
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HBIH YPOBEHb MOHHTODHHTA, Ha KOTOPOM MH(OPMALMS BKJIOYAET HAH-
Gornee JieTalbHblE CBELIEHUS O COCTOSIHUM KOMIIOHEHTOB JIECHBIX SKOCH-
CTeM, O NpOLECCax, NPOMCXONSMX B HHX, H 06 OCHOBHHIX (DAKTOpAX,
BBISEIBAIONMX TpaHC(hopmatuio Jieca. IIpy 3TOM OLEHKe MofBepraercst
COOTBETCTBHE BHIOBOIO COCTABE, NPOCTPAHCTBEHHOM CTPYKTYPHI ¥ IIPO-
RYKTHBHOCTH COOCLIECTB JIECOPACTHTENBHEIM yCioBHsM. Kpome Toro,
ONPEAEISIIOTCS CTeTleHb HAPYLIEHHOCTH NoXapaMmy, (utodaramu, pyo-
KaMH, TeXHOTEHHBIMU BO3/IEHCTBHSIMH, HaTpaBJIeHHe JIECOBOCCTAHORJIE-
HHS, TEMITBL CTaOUITM3ALHK K IP. MOHHTOPHHT PACTHTENBHOCTH M JIECOB
B HaCTHOCTH TPeGYET PEryNsApHEX HaGIIOLEHH! B TeYeHMe Psifa JieT |
Haxke OeCATHIIETHH.

IIpo6Hble MICIENKH IS J1eCOTAKCALIHOHHOrO MOHHTOpHHTA Heol-
XOMTMMO 3aJIOXHTh Ha y4acTKaX, CONMPENENbHBIX JHGO ¢ GypOBBIMH yC-
TAHOBKAMH, JIM0O JIMHEHHBIMH COOPYXXEHHAMHU (HaTpHMeD, Jloporammu).

TIpoGHeie oA NODKHbI AaTh 60JIEE KM MEHee TIOMHOe TIPeNCTAR-
JIeHHe 0 cooOLecTBe. 1151 IeCOB B 3aBHCHMOCTH OT Pa3MepOB eCTECTBEH-
HBIX Y4aCTKOB COOOLIECTB NpoGHas Ioman, Moxet Ourtb ot 100 M2 o
1000 m? u naxe Gomee 5000 m2. Ilnowanp wmeer NPSIMOYTONBHYIO HMITH
KBaJPATHYIO (YOPMY M TPAHHLBL, XOTsI Obl B yIJiaX 0B03HAYEHHEIE 3Ha-
kam. CJieyeT NpHBSI3bIBATH MIPOGHBIE TJIOMAH K KAKUM-JTHEO0 OpHeH-
THPaM K HaHOCHTh HA IUIaH.

IToBTopsist OrvICaHre NMPOBHEBIX MLIOLATEH KAXKIBIH FOI HIH KaXKple
3-5 JieT 1o OfHOB M TOH e METOIHKE, MOXKHO TIOJTYYHUTb OOLIUDHBIH
MaTepHall O PasBUTHH JIECOB Pa3HBIX THIIOB.

TTacnopr (onmcanue) kaxuaoi mpoGHOH IUIOLIAH BKITIOYZET Teo-
Mopdosoruyeckye H IMOYBEHHBIE YCJIOBHS, TTONPOGHOE TaKCAIMOHHOE
OMHCaHHE NPEBOCTOS], XapaKTepHCTHKY BO30GHOBJEHHS JIeCOOGpasyo-
KX TIOPOR, TPaBSIHO-KYCTAPHUYKOBOIO ¥ MOXOBO-JHILAHHHKOBOLO TO-
KpDOBa.

HOKprTHe CTBOJIAMH — 3T0 CyMMa TIOTIePEeYHBIX CeyeHHH BCeX CTBO-

JIOB [IepEBa OJHOro BHIA Ha YPOBHE B CpefiHeM 1,3 M OT NOBEpPXHOCTH
3eMJIH. YYHTHIBAIOT NIOKPHITHE Ha IJIa3.

TToKprITHE KPOHAMH MIIEE COMKHYTOCTb KPOH (CBETOBAS IIOJIHOTA Ha-
CaXXJIeHHst) IPEJICTaBIsieT COOOH OTHOIIEHHE NIOBEPXHOCTH TI0UBbI, 3aTe-
HEHHOH KPOHAMH [IEpEeBbeB, K OOLLES TIOBEPXHOCTH TI0YBH ITPOGHOH ILIO-
HIa/y, BBIPAXKEHHOH B IECSTHIX HonsiX. CBETOBasl MOJIHOTA TI0 BO3MOX-
HOCTH JI0/KHA OIPEJIENATECS B NOJIEHD, TaK KK €€ BEeJMIHHA 3aBHCHT
OT YIJia IaJIeHHs COJHEYHBIX JIyUek.
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Ha npo6HO# IUIomajy yIUTHBAIOTCS TIOANECOK W KyCTapHUKH M0
TOl 3Ke CXeMe: TI0pOoa, COCTaB, BBICOTE, XKH3HEHHOCTD, teHodasa.
TToCKONBKY IPEBOCTOH M TOAJIECOK OTPaXKaIoT JIKIIb ob1ye ycJo-
BHSl JIECONPOU3PACTAHMNS, o6ﬂ3arem:Ho TIOJKeH OBLITh OTHCAH Tpagsmo-
KYCTAPHWYKOBBIA ¥ MOXOBO-JIMINAHHHKOBLIM TOKPOBEL 310 Hau oree
MOGHIbHBEL KOMIIOHEHT JIECHBIX SKOCHCTEM, OBICTPO pearupyroly Ha
3MEACTBYSL.
BHEIEEZS;% ﬁocraB TpaB, KyCTAPHUYKOB, MXOB M JIMIIAHHHKOB YHThI-
BAJOT Ha TUIOLIAKAX pasmepom oT 1 1o 4 M?, 3aK/a/ibiBaeMblX BHYTH
i IIpOGHOH TLIOIIAIH.
OCH%iI;%gragnqecmﬁ MOHMTODHHT — 3TO NIePHOAMYECKasi HHBEHTaPH-
3alysl PACTHTEIIBHOCTH He JIECHBIX 3EMEJlb, KOTOpas OCYLIECTBJISIETCS
C NOMOLILEI0 MapUIPYTHBIX HCCJIEOBAHKA M JHCTAHLIMOHHBIX METO/IOB.
HncopMarys, oTyyaemas IpH 3TOM BULE paboT, BKJIIOYaeT OIHCaHHe
TeoMOpdI0TIOTHH MECTOTIONIOXKEHHSL, [104B, TAKCALMOHHbIE II0Ka3aTe]iH KO-
CHCTEJJ?;{ reoBOTAHHYIECKOT0 MOHUTOPVHIA TOXKE 3aKJIa[blBaloTCH y4eT-
HEIE TUIOLIANKH Ha Gonotax pasmepom 0,5x0,6 v 0,3x0,3 M, yUHTHI-
Basi BHICOKYIO CTETIeHb MO3aMYHOCTH GONOTHBIX COOOIIECTE, CBﬂBaIgHYIO
¢ HaHopenbeoM. Pasmep MPOOHBIX TIIOWIANOK He 1;1o>KeT2651T52 Zmaz-
M. JLis IYTOBBIX COOOMIECTB OH COCTABIISIET 100 M2, 10 M2, 6 M2, 4 M°.
Onvicanye TPOGHBIX TUIOIAMIEH [IOJKHO TIPOM3BOIUTBCS €XKETONHO
JUIAl PerHCTPALIHY H3MeHeHH s BUIOBOr0 COCTaBa, MPOXYKTHBHOCTH H JIP-
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PA3JETT V.

CIIELIHAJIU3HPOBAHHbBIE
CHCTEMBI MOHHTOPHHIA

¢ I'nasa 13
I'JTIOBATBHBIM ®OHOBBIII MOHUTOPUHT

§ 1. Opraumnzanus $hoHOBOTO MOHHTOPHHIA

Poct BEIGPOCOB pasMMUHBIX 3aIPsI3HSIOIIMX BELIECTB B aTMoC(epy
PexH, o3epa, OKeaH M Ha MOYBY B Pe3yJIbTaTe IpoLiecca Hﬁ,aycrpnanusa-’
LMK ¥ ypOaHM3aliMK BefeT K YBeJHHEHHIO CONEePXaHus NpHMecel Ha
3HAYHTENIBHOM PACCTOSIHUH OT HCTOYHHKOB 3arpsisHeHHs. Bo3HHKaeT He-
O0GXOMMMOCTE B (POHOBOM MOHMTOpHHTe. OOHOBBIE — 3T0 3HAYMUT He
TIONBEPXKEHHBIH MECTHEIM BITHSHUAM. MOXeT GHITh (DOHOBEIM MOHMTO-
PHHI TOPOZia, KOI/a OMPEJENITIOTCS BPeJHBE IPUMECH B TOPOE, KaK Obl
ocpefHeHHble (6e3 yueTa BIMSHUS MECTHHIX, JIOKAIBHBIX HCTO;IHHKOB)
Moxxet onpenensiTbcst HOHOBOE COREPKAHHE HHTPEIHEHTOB B PEKE H T. n.

Mu1 paccmaTpyBaeM (HOHOBBIH MOHMTODHHI IJIOGANBHOTO YpOBHH.
Crenyer OTMETMTB, YTO NEPBbE LIATH B JAHHOM HATIPaBJIeHHH 6]’:>IJIPI‘
TIpeANPHHSITH BceMUpHOE MeTeoponorvdecko opranusaipest (BMO)
YCHJIHSIMH KOTOPOH CO3/laHa MHPOBAsi CeTh CTaHIHI MOHHTODHHIa (po-’
HOBOTO 3arpsisHeHHst atMocgepsl (Background air pollution monitorin -
network). B pycckosispiHO# crieliHaIbHOM JTUTepaType MpHHATA aﬁﬁpeg—
BHatypa BAIIMOH. Ee uenb coctosina B NONY4EHMHM HH(OPMALMH
0 (hOHOBEIX YPOBHSIX KOHLIEHTPALMM ATMOCHEPHBIX COCTABJISIOLMX, HX
BapHalMAX H NOJIFONEPHOOMYECKHX H3MEHEHHSIX, TI0 KOTOPhIM MO},KHO
CYIMTb O BJIMSIHHM YEJIOBEYECKOH NeSITeJIbHOCTH Ha COCTOSIHHE aTMOC-
(epol. Takas cryx6a N03BONSET HAKOIMTH MaTepHal /15 OLEHKH BO3-
MOXHBIX U3MEHEHMH KIMMaTa, [IepeMeIleHHs ¥ BBINaJeHHs] BPEIHBIX
BELIECTB, OLUEHHTh aTMOC(EPHYIO YaCTh OHOJOTHYECKHX LMKJIOB.
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Hapacraowasi ocTpota mpobiiembl 3arpsisHEHHH OKpYKaoWIeH Mpu-
POIIHOM CpEIBl B II0GAILHOM maciuTabe TpHBeNia K cosfanuio B 1970-e Ir.
Komurera OOH no okpyxatoweii cpene (FOHEIT). Komurerom 6BL710
[IPMHSITO PellieHHH 00 OpraHH3aIHH [ 06aNbHOH CHCTEMbl MOHHTOPHH-
ra okpyxawomeit cpensl ([CMOC), npeJiHasHAYEHHOH IIaBHBIM 00pa-
30M JUIs1 HabmoneHHH 3a (POHOBBIM COCTOSIHHEM 6uoctepsl B LIEJIOM U B
TepBYI0 Oyepelib 3a ee 3arpsisrerneM. Ciofia BXOLNIA OpraHu3allis Ha-
GIIOEHHH Ha Cylle U B OKeaHe.

TC MOC BKJIIOYa€eT psil HAIPABJIEHHEL:

—— CTaHLHH KOMIUIEKCHOTO (DOHOBOTO MOHHTOPHHIA (K®PM) Ha 6ase
6rocepHBIX 3alOBEIHHKOB;

— ceTb cranumit BATTMOH;

— 030HOMETPHYECKast CeTb,

— ceTp cranuuit aas onpenenenns CO,.

§ 2. CTaHLMM KOMILIEKCHOTO (POHOBOr0 MOHHTOPHHIA ouocdepni

BuocohepHble 3aNOBEIHHKH BOSHHKIM TIDH peasHsallii NPOEKTa
FOHECKO Ne 8 «Yenopek 1 Groctepar. B ux 3anayuy BXOIHIIO COXpa-
HeHHe NPUPOIHBIX JKOCHCTEM M TeHOMOHMA pacTeHHH M XXUBOTHBIX.
B 1975 r. Ha Il COBMECTHO! COBETCKO-aMePHKAHCKOH KOH(pepeHIHH
BO3HHKJIA MJIes] OpraHu3ali Ha 6ase GHOC(epHBIX 3aT0BEIHHKOB H3y-
yeHHs, KOHTPOJSI ¥ NPOrHo3a aHTPONOreHHbIX W3MEHEeHUH COCTOSTHHS
6uoceper. Takum 00pasom, MporpamMma GHOCEpPHBIX 3aTIOBEIHUKOB [10-
TONHINACH TPOTPAMMOFN IKOJIOTHYECKOr0 MOHUTOPHHT .

B 1980-€ IT. OMHMM U3 IEPBBIX CHOPMHPOBANOCH 38eHO I'C MOC B
pervioHe BOCTOYHO-€BPOIEFICKHX CTPaH 4JIEHOB C3B: bosrapuy, Benr-
puy, TJIP, Tlonbie, PymbiHuY, HeX0CIOBAKAK, CCCP. B CCCP 6bu10
otkpero 10 CKOM — B Tlpumopse (CyxoTa-AJMHCKHH), B pafioHe
Batikana, B Cpenyell A3vk H Ha TEPPUTOPHH ETC. Cefiyac Ha TEPpPHUTO-
pur Poccuu (PyHKUMOHHPYET 18 GuocepHBIX 3arOBEIHHKOB, B 5 M3
HUX BefleTcsl (POHOBBIH MOHUTOPHHI.

CHCTEMa KOMILIEKCHOTO (POHOBOTO MOHMTOPHHIA BKJIIOYEET CTaH-
1yu KOM ¥ pervioHabHbIE aHATUTHYECKHe JabopaToOpHH.

CK®M oTBeTCTBEHHB 3a 0TOOp NMpo0, X CBOEBPEMEHHYIO OTIPAB-
Ky B PETHOHAJIbHYIO aHAJHTHHECKYIO na6opaTopuio, aHanu3 1pood. BEL-
nomHsiembiil HemocpecTeeHHO Ha CKOM, 1 CBOEBPEMEHHYIO NEPENiaty
MH(OPMALIMH B PETHOHANBHYIO aHAHTHYECKYIO na6opatoputo. Ha ym-
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paBnenusi Pocryapomera Boaiaraercsi MaTepyabHOe 06eCrieYeHHe CTaH-
LM ¥ METPOJIOTHYECKHH KOHTPOJb IPOGOOTOOPHON ¥ aHAJIHTHYECKOH
anmnaparypsl, paboTalonel Ha CTaHLMH.

PervioHasnbHEle aHaIMTHYeCKIe 1aG0paToprH (POHOBOrO MOHHTODUH-
ra 06eCTIeYHBAIOT aHa/H3 TIPO0, Nepelady NaHHEX B HaY4HO-METOLIYEC-
K¥{ LEHT, HHCTIEKIIMOHHBIH KOHTPOJIb cTaHLpE KOH, BHEJIPEHHE HOBHIX
METOJIOB, pa3pabaTbiBAEMBIX HaY4YHO-METOIHYECKHM LieHTpoM. Matepu-
abHOe CHaGXKeHHe W KOHTPOJh aHAUTHIECKOH JIaGopaToOpHH (hOHOBOrO
MOHHTOPHHTA OCYIIECTB/ISET PETHOHANBHE LIEHTD HAGTIOAEHHE.

Hayuro-meronuyeckuit ueHTp crctemsl KOM KOHTPONMpPYET BbI-
TOJTHEHHE NPOrPAMMEI HAOJIIONIEHVH, Ka4eCTBO NaHHBIX, pa3pabaThiBaeT
H TIEpEfiaéT Ha CeTb METOMbI (HJOHOBOTO MOHHTOPHHIZ, KOOPHHHHPYET
padoTy Ha MeXTYHapOJHOM YPOBHE, COGHpAET NMepBHYHYIO HMH(OpMa-
MO O ()OHOBOM 3aTPSI3HEHHH OKPYIKAIOUIEH CDEIbl M IepPeiaeT ee B
LIEHTP aBTOMATH3HPOBAHHOK CHCTeMEl 06pabOTKH JAaHHBIX, U3L2ET eXe-
TOIHBIH GloJTeTeHb (POHOBOTO COCTOSIHHSI CPefbl.

Craniusa KOM prmoyaer CTAIJHOHAPHBIN HAOMIONATENbHBIH TOJH-
TOH H XMMHYeCKyl0 nabopatopuio. Cama CTaHLMS HOJDKHA Pacriola-
ratecst He Giexe 100 Kkm ot kpymHbIx ropogos (500 Teic. Hac.). Ha6mo-
RaTeJIbHbIH TIOJMIOH BKIIOYaeT MPOGOOTGOPHEIE TLIOIIANKH, THIPOIIOC-
Thl, HaGOaTeNbHEIE CKBaXKHHBL Ha monurone npoussomutcst o160p
1po6 aTMOCePHOTO BO3AYXa, aTMOCHEPHBIX OC/IKOB, BOJIHI, TIOUBBI, Pa-
CTHTEJIbHOCTH, XKHBbIX OPraHH3MOB. Taxoke BBINOJHSIOTCH THIPOMETEO-
POTIOTHYECKHE U TeO(PHU3HUECKHE U3MEPEHHS.

Xumuyeckas 1abopaTopyst pacrioNaraeTcst Ha PacCTOSHUM He GJIH-
ke 500 m or npo6ooT6opHOlt IUioIanKH. B naGopaTopyu MpoBomHTCS
00paboTKa ¥ aHaNIM3 TO YacTH Npo6, KOTOphle He NOMLIEXAT BBICHLIKE B
PErHOHANBbHYIO 1aBOpaTOPHIO.

B nporpammy Habmonenuit CKOM Bxopsr:

— MOHHMTOPHHT 3arpsi3HeHHs! IPUPOAHOH CPENBl U APYTHX (haKTo-
POB @aHTPOIIOT€HHOTO BO3NEHCTBUSI;

— MOHHTOPHHI OTKJIMKOB GHOTHL HA aHTPOIIOrE€HHOE BO3IEHCTBHE;

— HAOMIONIEBHA 32 H3MEHEHMeM (QYHKUHOHAJIBHEIX ¥ CTPYKTYPHBIX
XapaKTepHCTHK HETPOHYTHIX (3TaJOHHBIX ) TIPHPOHBIX IKOCHCTEM.

HHTepripetauys yKasaHHBIX Ha6JIOfEHHH BO3BMOXKHa JIIb TIPH H3y-
YEHHM THIPOMETEOPOJIOTHYIECKHX XapakTepucTHK. HabnroneHust monx-
HBI OBITb OPraHM30BaHBl TaK, YTOGbI MOXKHO GBLIO IPOC/IENUTD TIOTOKH
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BEIECTBA M3 aTMOC(epbl Ha MOACTHIAIOILYIO TIOBEPXHOCTD, MHIPALifH
MX C TOBEPXHOCTH B IOJ3EMHBbIE BOJBL, IO TPOPUYECKUM IMKJIAM B
3KOCHCTEMAX. !

TvapoMeTeopoNorHyecKie HaGIIONeHH s IODKHB BK/II0YATE:

— CKOpOCTB H HaIpaBJieHHe BETPa, NaBJIEHHE aTmocepsl, TEMIIe-
patypy Y BJIQXXHOCTb BO3LyXa. aTMocepHEIe OCAlIKH, .

— YHTEHCHBHOCTb COJIHEYHOH pafyalliH (IIPsIMOK, PAaCCesHHOH, CYyM-
MapHO#);

— YpOBEHb M TeMIepaTypy BOMbL, PACXON BOMH, B3BELIEHHBIX
H paCTBOPEHHBIX BEIIECTB,

— BIIAXXKHOCTb ¥ TEIIOBOH 6anaHC MOYBLL

MeTteoposnoruueckye HabIofeH st POU3BOASTCS IO IIPOrpamme CTaH-
it | paspsiia. Xumudeckye MPoOH BORBI M HAHOCOB GepyTCs 6 pas
B I'OfI, IOHHbIE OTJAOXeHHS — | pa3 B TOfI; IOYBA HCCJIENYETCst 1-2 pasa
B TOL. AHamH3b GHOTH Ha COflepXXaHKe XHMHYECKHX BELIeCTB BBINOJ-
HSIIOTCST 2 pasa B I'Ofl.

PeKOMeHYeTCsl CELYIONIMI MepeyeHb XHMUYECKHX BelECTB, KO-
Topble NOJIKHE! onperesatbes (1abn. 13.1).

i ko i Tabruya 13.1
Hepel{enb XUMHUYECKHX BelljeCTB,

NofNexanx onpegeeHHI0 B IPHPOAHBIX CpeAax
HEa GOHOBLIX CTAHIMAX B GHOCHEPHBIX 3aTIOBEJHUKAX

Hsmepsiemuie Arvocthepa ArMoc. ITos. 1 roms. ITotsa Buota
MHIPEAHEHTEL OCaJIKH BOZIBI

B3semeHHbie JaCTHIE +

SO, +

O30H +

CO +

OKuCIBI 330Ta +

YrneBogoposs! +

beH3anupen + + + + +

JOT u ap. + + + + +

Trxesple. METAILTEL

(CBHMHELL, PTYTh, KaIMUH, + + + + +
MBILIBAK)
J{Byoxucs yrnepoza +
OpeoHb +
BUOreHHBIE 2IEMEHTHI + + o +
AHHOHEL, KATHOHBI
no mporpamme BMO
PaiOHyKIIHABL +
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Ilporpamma 6HOTHYECKOTO MOHHTOPHHIA BKJIFOYAET:

— OLEHKY TEKYIIErO COCTOSIHHUS! OHOTH (TIOBTOPSIIOLHECS C HEKOTO-
PO¥ TIepHONMYHOCTEIO H3MepeHHsT KO3(M(HIMEHTOB PAa3MHOMEHHS He-
KOTOPBIX BHIIOR);

— TIPOrHO3 OTBETHOH peaklMy OHOTH (YCTaHOBJIEHHE 3aBHUCHMOCTH
YYBCTBUTEJIBHOCTH GHOTHI K aHTPONOTEHHEIM 3arPSI3HSIOLIHAM BELLECTBAM);

— KOHTPOJIb COCTOSIHHSI CHOTBI TIOJIEBBIMH METONAMH.

HameneHre KO3()(PHLMEHTOB PA3MHOXEHHS CBONMTCS K HX HEmpe-
PBIBHOH PETMCTpALKH Y TOMYJISLHH TECTOBBIX BUOB. TecTHpoBaHHe mpo-
H3BOLMTCS! B BETETALUMOHHBIX KaMepax-3KOCTaTax C PeryJIHPOBAHHEM
YCJIOBHE abHOTHYECKOH cpefibl. ITepHONHYHOCTD H3MEpeHHH A5 KaXx-
ZI0r0 BHZ2 MHIMBHIYalbHa. Y POBHH 3arpsi3HeHUH B SKCTIEPUMEHTE (BO3-
LYX, BOZia, [I0YB&) [OJDKHBI COOTBETCTBOBATh YPOBHIO 3arpsi3HEHHS B pe-
rHoHe. TakHe W3MepeHHs! MPOBOASTCS HA CTAHIMAX (POHOBOrO MOHMTO-
PHHTa B KaXI0M OHOCHEPHOM 3aIOBEIHHKE.

st npocteiimmx GaxTepui, BOXOPOCel (10 ONHOMY BHIY) PEKO-
MeHzyeTcst 12 TecToB B rof (IPHPOCT YHCNEHHOCTH 33 | CYTKM);, MXH
Y JMIUZHHMKH — 1 Tect B rofl, BHICUIME PACTEHMS — 4 TecTa B IO
HocroeepHoe u3meseHHe KO3OMUIHEHTA PA3MHOKEHHUS CBUIETEIBCTBYET
O HaJIMYHH BJIMSTHHS 3arpsisHeHHs. [1poBOIST TaKKe IKCIIEPUMEHTHI Ha
OTIIe/IbHBIE 3arPSI3HSOLIYE BellecTBa.

YxasaHHble JJabopaTOpHBIe HCCIENOBAHUS TOJKHEI [IONTBEPAKAAT-
€St MCCJIEIOBAHMSIMHE B TNOJIEBBIX YCIOBHSIX. [IpH 3TOM XOpOLIMM OGBEK-
TOM SIBJISETCS MOoYyBeHHas (aynHa. Ha 1 m? Bcrpeuaercs 200-300 Byios
TMOYBEHHBIX OeCrIO3BOHOYHBIX — 3T0 JI0 2 MJIH. 0COo6eli. MHOrHe M3 HHX
XOPOLUHE KOHLEHTPATOPH (I02KAEBbIE YePBH — KOHLEHTPATOPb! Ka(MHSI,
KYKEJHIbl — CBHHLIA, MOKPHLIBL — MeMH). YHET YHCIEHHOCTH M dKTHB-
HOCTH TIOYBEHHOH (hayHBI CJIe[lyeT MPOBOHTL 3 pasa B CE30H.

§ 3. Cranumu rnobansHoil cyx0bl atmMocdepsl

Cetrp BATIMOH Bkutioyaet okomno 200 CTaHLHH, pacIioNOKeHHEX B
55 crpaHax mupa. 3nech BeAyTCs HAGMIONEHHUS:

— 33 XMMHYECKHM COCTABOM OCaJKOB (OCHOBHBIE HOHH, pH);

— MYTHOCTBIO aTMOC(EpPE! H B3BEIIEHHBIX TBEPABIX YACTHLI,

— JIMOKCHIA Cepsl, OkUcoB asora (SO,, NO,, NO,);

— PanHOaKTHBHOCTH, COJIHEHHOH Da/IHalliH;
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— 33KHCH a30Ta, METaHa,

— (PPEOHOB, TSKEJEIX METaJLIOB B a3PO30JISIX;

— ammHaka (razoo6pasHoro);

— 230THOH KHCJIOTH (ra3006pasHoN), OKHCH YIJIEpOfia.

BasucHble H3MepeHHs! TJI0GATBHOTO COCTOSHHST aTMOCQephbl IPOBO-
ISTCS HA CTaHUMSX obcepBaTopcKoro THma. Boolile, B COOTBETCTBHH
C PEKOMEHAIMSAMH, KOTOPEIE CONIEPXATCS B CTIeLHaNbHOM PYKOBOICTBE
BMO nyist BATIMOH, Bce CTaHLME JefisTcsl Ha 3 THIa:

— GasoBble;

—— perviOHaJIbHBIE,

— KOHTHHEHTAJbHbIE.

Ba3cBble CTAHIMM DACTIONATAOTCS B Haubosee YHCTBIX MeCTax,
B TOpax, Ha M30JIMPOBAHHBIX oCTpoBax, Tae B 100 KM OT CTaHUMH 1O
BCEM HampaBjieHHsM B Omixaliipe 50 Jier He NPEIBHIMTCS 3HAYH-
TeJIbHBIX U3MEHEHHH B NIPAKTHKE 3eMJENoNb3oBaHHs. OCHOBHOH 3a/1a-
yell 6a30BBIX CTAHIMH SIBJISETCS KOHTPOJb 33 IJI00aMbHBIM (DOHOBBIM
YPOBHEM 3arpsi3HEHHs! aTMOC(EPE!, He UCTIHITBIBAIONIMM BIHsIHHS HUKA-
KHX JIOKAJIbHBIX HCTOYHHKOB.

PervoHabHble CTAHLIMM NpeiHa3HaYeHbl 47151 OGHapYKeHHst IOJITo-
TIEPHOIMYECKHX KONeGaHKH, BHI3BAHHBIX H3MEHEHHSIMU 3eMJIETIOJb30-
BaHMS M IPYTHMH aHTPOIIOTeHHBIME BOSIEACTBHSIMU. DTH CTHLMH pac-
TOJIATAIOTCS B CEJIBCKOE MECTHOCTH, He MeHee 4eM B 40 KM OT KPYTIHBIX
HCTOYHMKOB 3arpsisHEHMsI.

KoHTHHEHTAJIEHBIE CTAHLMH XapaKTePHU3YIOT OCOOEHHOCTH 3arpsi3-
HEeHHUs] KOHTHHEHTa B LIeJIOM. 3T0, COOCTBEHHO TOBOpSi, PeTHOHAJIBHBIE
CT2HILMHU C paclMpeHHOH nmporpammor. OHU pa3MelaloTcs B OTAANeH-

_ HBIX padionax. B pamuyce 100 KM He JOMKHO GbiTb KPYTTHBIX HCTOYHHU-

KOB 3arpsisHeHust. CTaHIMH PaCIIOaraioT BhILUe CJI0S NepeMellHBaHNs,
1. e. Boiie 1000 M Hag ypoOBHEM MODS.

B Poccru cefruac pfesictsyior 18 cranimit BAIIMOHa. Xumust ocani-
KOB H3MepsieTcs Ha 14, MyTHOCTb aTMocepbl — Ha 7, IMOKCHIIA yTJie-
pofia — Ha 3, HaNpsXKeHHOCTb JJIEKTPHYECKOro NMojisi — Ha 3. K craH-
MM TJIOGANBHOTO 3HAYeHMsi OTHOCSTCs fBe: BOmM3H I. IlsTHropcka
(2000 m Beillie ypOBHS MOPS) M B I. TypyXaHCKe.

VTOHBLIEHHE 030HOBOTO CJIosl, HanboJsiee 3amMeTHOe Haj AHTapKTH-
[OH, epHonHyecKy nposiBiisiercst Ha CesepHo# EBporiofi, Hal Kana-
noft, Cubupsio u JlansHum Boctokom. B ¢Bsisy € 3THM POJIb O30HOMET-
DHUECKO¥ CETH CTAHOBHTCS PELUarouiel MpH OLEHKe TEKYLIEro COCTost-
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HH$ 030HOBOTO cniost. Oco6y10 posib MIPalT CTAHIMH, H3MEPSIOLIHe 06-
Iiee cogepxanue o3oHa (OCO), MOCKONBKY OHO fABJISIETCSl HauboJee
HOCTYTIHOH ISt M3MepeHu¥, HauboJee HafeXHOH W B TO e Bpems
BeCbMa HH(OPMATHBHOH XapaKTePHCTHKON 030HOBOIO cJiost, O6Liee co-
Jepxanye 030Ha (OCO) B BepTHKATBHOM CJI0E aTMOC(EPH YHCIEHHO
PaBHO TOJILIMHE Ta3000pa3HOro 030Ha NPH HOPMAJBHEIX YCJIOBHAX (1aB-
Jierre 1013,25 rlla, Temneparypa 288,15 K).

Hcropust pasBUTHS MUPOBOH 030HOMETPHYECKOE CETH HACYHTHIBAET
OKONO CeMH fiecatuneTdd. OCHOBHBIM IIPHOOPOM [JIsi H3MEPEHHS CO-
JepxKaHus 030Ha siBisieTcs: criekTpogotomerp Jlo6coHa. B Hacrtosiee
BPEMSI HCTIONIb3YETCSI €T0 COBPEMEHHas! MOTU(GHKALIHS — CIIEKTPOdOTO-
MeTp M-124. TnobansHas cetb KouTpoas OCO Hayana AefiCTBOBATD C
1957 r., korna BMO ycTaHoBHIa MEXIyHAPOLHBIE TIPOLENYPHI 10 06eC-
NEYEHHIO CTaHaPTH3HPOBAHHEIX HAOIONEHHH 32 030HOM, Hayaia ny6-
JIMKaUHIo BX pe3ynbTaToB. Ceffyac HabnoneHust Benytcst Ha 140 cran-
LsIX, Haxomsiuuxcst B 60 ctpanax. B Hacrosiuee Bpems crona fo6aBH-
JIOCh TUCTaHUMOHHOE 30HAMPOBAHHE CO CITYTHHKOB.

DoHOBEH MOHHTOPHHT OCO HOJIKEH YCTAHOBHTH OCOGEHHOCTH Apo-
CTPaHCTBEHHOIO pacChpefieieHus] (Ce30HHBIH XOf, CPeIHHE 3HAYEHHS,
AUCTIEPCHIO U T. . IS OTNENBHBIX CTaHIMH, DETHOHOB, CTPaHHL), OLe-
HHTb €CTECTBEHHbIE BapHaliiK (POHOBOTO COLEPIKAHUSI H CBOEBPEMEHHO
OOHapy»uth H3MeHeHust B monie OCO, 06yCIIOBNEHHbE BO3MOKHEIM
aHTPOTIOreHHBIM BO3LEHCTBHEM.

Ha6JmonieHyst MOTyT IPOBOIMTECS B JIOGOM MECTE, 32 HCKJIIOUYEHH-
€M ITYHKTOB, I7le NPOMBIUITEHHEE BRIOPOCH! BEIECTB (ra30B) Criocob-
CTBYIOT NOLJIOLEeHHIO Y P-u3nyyenns (280-350 um). Habmonervs npo-
BOIATCS B THEBHOE BpeMs IIPH BhicoTe conHla Gosee 10°. Komdectro
HaOIONeHHH COCTaBJIsIeT 5-7 CPOKOB C YaCOBBIM HHTEPBANOM. 3aKpHi-
TOCTB TOPH3OHTA HA CTaHIMH — He Gosee 10°.

B Hacrosunee Bpemst B Poccuu noctosiHHble HabmopeHus 3a OCO se-
per 30 craHimit, Ha Ykpaure — 5, Kaszaxcrane — 5, Typkvermd — 2,
I'pysun — 3 1 onHa craHiwst B Jlateuw. JlaHHHIE €O BCEX CTAHLMI TOCTY-
N2K0T B LIEHTPaJIbHYI0 a3pOJIOrHYecKyro obcepsatopuio. B arrycre 1991 .
Ha GOPTY POCCHHACKOTO CITYTHHKA «MeTeop-3» GbUI 3arylieH aMepHKAHC-
kit TipuGop TOMC st KapTHpOBaHust OGLIETO CONEPsKaHHsT O30HA.

B nrore 1989 r. UcnonaureneHsui Coser BMO yTBepaiun HOBYIO
cuctemy ~ Inobanenyo cnyx6y armocdepet ([CA). 3agauamu [CA
SIBJIAIOTCS. HE TOJIBKO OCYIUECTBJIEHHE COCTaBa M CBOHCTBA aTMOCHEPEI,
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HO Y NPOBEJICHHE HAYYHBIX HCCJIEIOBAHHH, KOOPAHHALIHS AeSTeIbHOCTH
BMO 110 MOHHTOPHHTY B LIeJISX PAHHErO OOHApPYXEHHS H IIPOrHO3a
NPOMCXOISIKX U3MeHeHuH B atmocgepe. Kpome Toro, I“CUA 3aHHUMaeT-
Cs MPOEKTHPOBAHHEM CETH, CTaHJapTH3aLKeH HAOMONeHHH, 00yUeHHeM
TIepCoHana CTaHuui. B pesyibTare fesiteibHOCTH T'CA 4enoBevecTso
JIOJKHO OBITh 06ECTIeYeHO MPEICTABIEHUSIMH JI/IS1 Hay9HOTO 000CHOBA-
HUS TIOJIMTHKH ¥ CTPATETHH 3aLMThI aTMOCQEPHL. L

I'CA co3nana Ha 6ase cuctembl BATIMOH H 030HOMETPHYECKOH CETH.
O6pasosanachk cetb TCA, naHHbe O KOTOPOH IIpHBEIEHE B TalL. 13.2.

Tabnuya 13.2

Ceth rnobansHol cryx6p1 aTMochephl

Uucno Hucno
Hsmeperns cTpaH CTAHIHA
XuMHs 0C2JIKOB 55 168
O30H 38 141
MyrHOCTE aTMocdephl 43 101
Aspo3onu 35 80
Jnokcua yrnepoza 17 40
JIHoKCcHA cephl 115 31
Oxwuenpl a3oTa 9 22
Pa0akTHBHOCTB 8 8
CoJiHCYHAA pafHalHs 6 6
3akHCh a30Ta 6 6
Meran 6 6
Xu1op-$hTOp yrnepoasl 5 5
Tmkensie MeTauibl (B 83p030JIAX) 2 4
AMMHaK 2 2
A30THas KMCIIOTa (ra3) 2 2
Oxcup yrnepozna 2 2
Jlpyrue (HCKI04as METCOPOTIOTHIO) 5 5

Hexkotopble cTpaHel — 4iieHbl BMO gBJISIIOTCS XpaHUTENISIME IaH-
HblX. KaHaza XpaHuT faHHble 06 030He, AnoHHs — O MapPHUKOBBIX
rasax, CIIIA — 0 XMMHUECKOM COCTaBE OCAJKOB, KMCJIOTHHIX OOXIEH 1
MyTHOCTH aTmocepsl, PoccHst — O CONHEYHOH pajHauyy.

B HacTosiiiee BpeMsi YCTaHOBJIEH DOCT COIEPXKaHMsl YTJIEKHCJIOTO
rasa B atmocdepe (npumepHo 0.5% B ToOI), YTO MOXeT IIPHBECTH
K rJ06GaJbHOMY M3MEHEHHIO KJMMaTta Ha 3emie. Mayuenwe HHHAMHK
COZiepKaHusi TUOKCHAA YTJIEpofia SIBJISIETCS] OCHOBHOM LIEJIBI0 MOHHTO-
putra CO, Ha doHOBOM ypoBHe. HabmofeHust BEIIOIHSIIOTCS Ha CeTH
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CIelMaNM3HPOBaHHEIX CTaHLIMH, KOTOphle BXOZAT B cetb I'CA. Ompere-
JieHue POHOBBIX KOHUeHTpalui CO, ocylIecTBIsIeTCS B MECTaX, 3HAYH-
TeJIbHO YJaJIeHHBIX OT KPYITHBIX IPUPONHBIX ¥ 2HTPONOreHHBIX HCTOY-
HUKOB ¥ CTOKOB CO,. TakuMu Mecramy sIBJISIIOTCS OCTPOBa M nobepe-
xbs1 okeaHoB. B CHI 310 0. Bepunra, sanagHeie ¥ BOCTOUHEBIE CEKTOPA
Apxruxy, CpenHsas Asus. Ot6op npo6 Bo3ayxa MPOU3BOLKUTCS ONUH pas
B HeIeNmo IIPH BeTpe C OKeaHa, KOrja CKOpocTb ero Gopue 5 m/c.
3arem 11po6ul otTceutaorcs B [TO.

I'nasa 14
MOHMTOPUHI' PATIUOAKTHUBHOI'O 3ATPI3HEHUS

§ 1. Enusuupl pagvMoakTHRHOTO M3JyYeHHS

B pesynpTate pagroaKTHBHOIO pacriajia BO3HHKAET TMOTOK PasHo-
00pa3HbIX 3JIeMEHTaPHBEIX YACTHL] ¥ M3JTyYeHHH, KOTOpPhle OKA3BIBAIOT
OTpHLATeNIEHOE BIIMsHHE Ha GHonoruyeckre o6beKTH U Hesiopeka. Hau-
6onee onacHE! O-, B-, y-1yuu. IToTOK 9acTHL, NpeCcTaRIsIoLHX Cobok
sitpa resusi, o6pasyer o-Iyud. OHY He TIPOHHKAIOT HaXe Yepes3 JIUCT
OyMary, HO T0MaB Ha OTKPHITYIO KOXY HeJIOBeKa BBHI3BIBAIOT H3MEHE-
HHUSL MMMYHHOH cucTeMbl. IIOTOK 37eKTpoHOB cospaer P-iryun. OH
BEHI3BIBAET pajiMialiMOHHBIE OXKOTH KOXKH, OT KOTOPBIX 3alUHIIAI0OT OfIEXK-
Jia ¥ CBHHLIOBHIE TIACTHHBI TONMUMHON 1 Mm. Camble OmacHble — 3T0
y-tyyd. OHM NpefCTaBISIOT U3 Ccebsi 0YeHb KOPOTKOBOJTHOBOE 3JIEKT-
POMarHUTHOE HM3NydYeHre. MOXeT 3alMTUTh TONBKO 25-CaHTHMETPO-
BBIH CJIOH GeToHa.

EnvnHuLeld pafiMoaKTHBHOIO U3JIYYeHHS SIBJISIETCS PEHTreH. DTO Ta-
KOe u3nydeHue, Korga 1 ¢cm® cyxoro Bosmyxa ofpasyercs 2,083 mpa.
Iap HOHOB. MOIIHOCTb M3JTyYeHHS OLEHUBAETCS- TI0 €T0 CIIOCOGHOCTH
MOHHM3HPOBaTh MOJIEKYJIbl BO3AyXa.

Beomutcst GHonornueckuyl SKBUBajeHT peHtreHa — BIP, KOTOpHIH
HpeCTaBiisieT COO0H 103y M3NydYeHHs, IPUXOMALLytocs Ha 1 KT Berue-
cra. OH paeeH 0,01 JDX/kr. PeHITeH — 3TO 3KCIIO3MIMOHHAS 1032
PEHTTEHOBCKOTO M Y-M3JyHeHHs], paBHas R=2,58-10+* Ki/kr.

B pesysbrate BO3NEHCTBHUS DafMOAKTHBHOTO H3NYYeHHs Ha BeLie-
CTBO OHO CaMO CTaHOBMTCSl PauOaKTHBHBEIM. O6pa3yercs TaKk HasklBae-
Mas HaBe[leHHas paJHOaKTHBHOCTb. Kpome TOro, B mpollecce SiIEpPHBIX
B3DHIBOB, aBapHH H T. [I. PaJiIOAKTHBHEIE BEIIECTBA TONAaI0T B aTMoce-
Py, TIO4BY, BOAIY M TOrfa atMocepHEIe 0CaKH, aTMOChEpHEIE a3P030JTH,
Cama ToyBa, BOAA CTAHOBATCS PaJHOaKTUBHBIMH. OHU IPHOOPETAIOT KAK
6Bl 3a11ac paJHOaKTHBHOCTH. BOT 3Ta noteHUMaNbHAas CIOCOGHOCTD Belle-
CTBa M3Ny4aTh pafgHaiuio (T. e. o, §- ¥ y-JIy4YH) Ha3bIBAETCS Pa/IHOAK-
THBHOCTBIO. PaMOaKTMBHOCTb M3MepsiloT B KiopH. ONMH KIODH paBeH
30 mminuapram 700 muoHam akToB pacnana B 1 ¢, wim 3,7 - 109,

TIprMeHSIIOT 3HaYeHHe PaIHOaKTHBHOCTH IO OTHOILEHHIO K ILIOIA-
v unv o6beMy. Harpumep, IipH OLIEHKE pPafIMOaKTHBHOTO 3arpsi3HEHHS
3eMeJtb (1104B) Henosp3yior Ku/m2, Ku/ kM MUKPOKIODH — OfIHA MILI-
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JIMOHHAsl YaCTh, MHKOKIOPH- O[IHA TPHMHUJLIMOHHAS Yacth — 10712) ¥ np.
Jnsa BOEB! PafHOAKTHBHOCTh HaMepsioT Ku/n u 1. 1.

Ho 310 TaK HasbiBaeMble BHECHCTEMHBIE €IHHHLIH, T. €. OHH HaXo-
ISITCST 3@ MIpeJieJIaMy MeXXTyHaponHoH cructeMsl Mep CH, kotopas 6bLia
BeefieHa B CCCP B 1980 r. OnHako OHH NPOIOJXKAIOT IIPHMEHSITHCS
H IIMPOKO HCIOJBb3YIOTCS B JIMTEPATYpPe MO PafHOaKTHBHOCTH.

Enynuip cucremn CH: mxoynb — 3HePryss HOHU3WPYIOLETO U3-
JIy4eHHS; [DKOYJIb Ha KI' — [I03a H3JIYUEHHs]; BATT Ha KI — MOLHOCTh
ZI03bI M3JIYUEHUs! Ha TIPHKHIIHCD.

A BOT emMHMUA PaOHOAKTHBHOCTH — OEKKepesb, paBHast OHOMY
aKkTy pacnajga B 1 ¢, mpmxunace ¥ ucnosedyercs. IIpu atom 1Ku=
3.7-10"Bk.

§ 2. Pagnanmonnas 00CTaHoBKa Ha TeppuTopuy Poccuu

OCHOBHBIMH HCTOYHHKAMH paJHOAKTHBHOTO OOJy4eHHS HaceeHUs
Ha TeppUTOpHH POCCHMH SIBJISIIOTCS:

— JIOJITOXHBYIIIHE PaIHOHYKIMZB, 00pa30BaBLUIMECS B Pe3yJbTaTe
aBapuii Ha YepHOOHUIBCKOH ADC, NpOM3BOLCTBEHHEIX OOBEIHHEHMH
«Masik» B YessiGuHcKo# 0612cTH, CHOHPCKOM XMMHUYECKOM KOMOHHATE B
ToMcke U B pe3yJibTare HCIIbITAHHH $1epHOTo Opyxus Ha CeMuIanaTHH-
ckoM mnosurose, B OperOyprckoil 0651acT¥ ¥ MUPHEIX SIEPHBIX B3PHIBOB;

— MEpPeHOCHMBbIE W3 PaiOHOB 3arpA3HEHHH B YHCThie PaHOHHl pa-
JHOHYKJIMIE 2aTMOC)ePHBIMH OCAJIKaMH, TIBUIBI0, BOMHBIM ITyTeM,

— MEJIKHME aBap¥H Ha aTOMHBIX CTAHIMAX, SIEPHBIX NPE/INPHSATHSIX;

— €eCTeCTBEHHBbIE HCTOYHHKH PaHOAKTUBHOIO H3JIy4€HHs TOPHBIX
TIOPOJI, BLIHOC Ha TOBEPXHOCTh PaJ{HOAKTHBHBIX BEILECTB, HCIIOJb30Ba-
HHH B CTPOHUTEJIBHBIX KOHCTPYKIIMSIX LieOHS W METaJLTypPriHYeCKHX I1ia-
KOB. TO 2XKe OTHOCHTCS K AOPOXKHBIM TOKDBITHSM;

— HeOpexHOoe HCMOMb30BaHKWe BCEBO3MOXHBIX NPHOOPOB M yCTa-
HOBOK, COlepKalliX paJHOaKTHBHbIE HCTOUHHKH,

— MECTa 32XOpOHEHHS (XpaHeHHs) sSAepHbIX OTXONOB, MECTA CTPO-
WTEJILCTBa W PEMOHTA Kopabrel C sSiepHbIMH YCTaHOBKAMH.

Tlon BO3mEHCTBUEM 3THX HCTOYHHMKOB COOPMHPOBANHCH PETHOHBI H
IISITHA 3arpsisHEHHS, KOTOpble HANIOXKUIMCh HA eCTeCTBEHHBIH palHally-
OHHBIH (hoH. ITOT (DoH POpMHUPYeETCs 38 CYET €CTECTBEHHOI0 HaYYeHHs
ypaHa, TOpHS M KaJiHs, COIepalluXcs B TOPHBIX IOPOAax H Io4YBax.
CyleCTBEHHYIO posib B (DOHOBBIX TOKa3aTessix MIPaeT KOCMUYECKOe
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M3Jy4eHue, BKIaL KoToporo coctasisier 31-55 Y%. B paBHUHHEIX pafio-
Hax Poccry (boH pajiHOaKTHBHOTO H3Ny4eHHs! cocTapser 95-51 m6ap/
rofi (repBasi uxdpa — 3TO NYCTHHHBIE PaHOHH, BTOpas — TYHAPA;
OCTaJIbHEIE TIPHPOIHbIE 30HBI 3aHHMAIOT IPOMEXKYTOYHOE TIOJIOXKEHHE).
3710 COOTBETCTBYET MHTEHCHBHOCTH H3JydyeHus nopsaka 10-6 Mkp/u.

HanomuuM, 4to monyctumas 1103a oOnyyeHHs YeJoBeKa COCTaBJIsieT
B rox, 300 pentreH; 3mech xe Bcero nopsinka 0.1 pentrena.

HauGonee 3arpsisHeHHBIMM paiioHamu PoccHu BISIOTCH TeppHTO-
puH, pueratoiye K YepHoGeuibckod ASC. CoriacHo HCCIENOBAHHSIM
Pocrunpomera Haubosee BEICOKHE YPOBHH 3arpsi3HEHHs] BCTPEYAlOTCs B
crenytomux obnactsx Poccun: BpsiHckoH, rie oOHapy»XeHbl NITHA 3a-
nacop 11e3ua-137, npessbiuaromero 40 Ku/xm?, Kanyxckod, Opnosc-
ko#, Tyneckoi — msiTHa ¢ 3aracamu 5-15 Ku/km? B Bosrorpazickod,
Boponexcko#, Kypcko#, Jlunenko#, Jlennsrpanckoi, IlenseHcKoH,
Psaszancko#, CMoneHCKOH, TaMOOBCKOH U Y NbSIHOBCKOH 06/IaCTsIX H
Moproeur — 1-5 Ku/km?2 3anac B 1 Ku/km? o6ycnapiuBaer obay-
yeHue 5-8 MKp/uac, T. €. MPOUCXOAHUT yaBoeHYe (oHa. B BpsHCcKoH
0671acTH 3arpsasHeHwe ¢ 3anacom 15-40 Ku/km? coctapnsier 6% mo-
many; 5-15 Ku/km2 — 7,5%, 1-5 Ku/km? — 19,4%. B TynbckoH
samnac 1-5 Ku/xm? obHapyxeH Ha mnowand 41.9% u 1. 1. Hanomemm,
uTo (hoHOBBIH 3amac asst tepputopur CHI cocrasaser 0,05 Ku/km?,
a B ropax 0,16 Ku/km?

Haubosiee HM3KHe 3HaueHUs Liesus-137 Ha ypoBHE, CPABHUMOM C
(DOHOBBIM, OTMe4eHbl B ApXaHTreJIbCKOH, AcTpaxaHCKoH, Bnamumupc-
Ko#, Bonrorpancko#, MBanoecko#, KHPOBCKOH K APYTHX 00NacTaX.

3ananHei cien YepHOOBUILCKOH aBapHu BeZleT B Iepmanuio, rme
B paiioHe MioHxeHa oGHapy»eHb! MaTHa ¢ 3anacom | Ku/km?, nanee B
BemikoGputarmo u [IBeupio. M3 6moxaiiimx crpad CHIT Haubonee MH-
TEHCHBHO 3arpsisHeHa Besopyccusi TTousst ¢ 3anacom Gonee 40 Ku/km?
3nech 3aHuMaror 2150 kM2, ¢ saracom 15-40 — 4210 km?, 5-15 Ku/km?2 —
10190 km?, 1-5 K/ kM2 — 29920 km? B Poccuut 3TH IUIOWAIN TIPHMEPHO
B 2 pas3a HUXKe, Ha YKpauHe B 3-4 pasa.

Tnowaau 3arpsisHenust ctpoHnpem-90 Gonee 3 Ku/km?, miyToHHu-
em 239, 240, 241 Gonee 0,1 Ku/km? Jj0KaniH30BaHE Ha YKpauHe
u benopyccun. 3

B pesysbrate aBapuil Ha XHMHuecKoM KombuHate «Masik» (FOx-
Hell Ypan), B 1949-1952, 1957, 1967 rr. 06pasoBanoch ILIOLIAAHOE
PaIHoaKTHBHOE 3arpsisHeHre B Yensibnuckow, CeepanoBcko#, Kypraxc-
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KO M I03XHOM yacTd TroMeHCKOM obiactel. BuigB/IEHO HECKOMEBKO Clie-
IOB, MIYIIUX OT KOMOMHAata Ha CEBepO-BOCTOK, IOr0-BOCTOK M 3amaf.
BricoKue ypoBHHM 3arpsi3HeHHs HaOmopaiorcs BAOMb peku Teua, rze
OTMEYEHbI YYaCTKH C 3aracom Gogee 40 Ki/KM? U MOLIHOCTEIO O3Bl [0
60 mxp/4ac. Ilnowane ¢ ypoHeM 3arpsisHeHHst Gonee 1 Ku/km? co-
crassisier 4000 Km2

B pesynerate aBapuu Ha TOMCKOM XUMHYECKOM KoMOuHate 6 an-
pensi 1993 r. o6pa3oBanack 30Ha 3arps3HeHHUs, OrpaHHYeHHasl U30JIH-
Huelt 10 Mkp/vac mivHOM nopsnka 20 kM U wupuHO#E 6 xM. 3oHa
BHITSIHYTa B CEBEpPO-BOCTOYHOM HalpaBjieHHMH. B LieHTpanbHOH Yyactd
HHTEHCHBHOCTD H3/IyueHus nocturana 300 Mkp/ yac.

Hcnprranus sipeproro opyxud 8 CCCP npoeoguinuce B OpeHOYpr-
CKOH obnacty, Ha CeMuIanaTvHCKOM IONWIOHe, 3aTeM Ha 0. Hosas
3emust. B Hactosiee Bpemsi B OpeHOYprckoi 06J1acT YpOBHH 3arpsi3-
Heuud He mpepbianT 0,1 Ku/xm? Ananu3 npo6 MoOuBEHI, B3SITOH
B 3IMMLEHTPE SIEPHOTO B3PHLIBA, NMPOH3BENEHHOT0 14 ceHtsiops 1954 r.
B XOIIe BOHCKOBBIX Y4YEeHHH BBISIBUIM HaJlMyHe H30TONOB CTPOHLMA-90,
uesus-137, wiyronusi-239, 240, eBpornus ¢ ypoBHsMM 3araca ot 0,03
1o 1,37 Ku/km2 310 OBLT BO3AYLIHBIE B3pHB. B 30HaX MOA3eMHBIX
SIMEepHBIX HCIBITaHUd y ¢. Hukombckoe, Hal Toponuute, OKTSOpBCKHH
OGHapyXeHO COnepXanue Ie3us ¢ 3anacom 0,17-0,19 Ku/km?2

Hcnbiranus siiepHoro opyxus Ha CeMunanaTtHHCKOM MOJIMTOHE TIpH-
BEJIM K COBPEMEHHOMY 3arpsisHEHHIO TEPPUTOPHH AJTaHCKOro Kpas M
pecriybnuky Topubiit Antail. CpefHuE ypoBeHb 3amaca Lesus-137 Ha
3THX TeppuTopHsix coctaBnsieT 0,1-0,2 Ki/km2 Ha toro-3amasie BHISIB-
JieHsl TisTHa ¢ 3amacom 0,2-0,5 Ku/km? npotsikeHHOCTEI0 20-40 KM,
nmpuHor 10 kM. Ha 1ore Anrafickoro Kpasi oO6Hapy>KeHsl Y4aCTKH IL10-
a0 5-10 km2 ¢ samacom 0,2-0,3 Ku/km2

3arpsi3HeHUH Ha CYILEe OT HCTIBITaHHH SIIePHOTO OPYXKHsi Ha TIOJIUI0-
He Hoas 3emnsi He 06Hapy>KeHo.

§ 3. Opranu3ayus MOHUTOPHHIA
PaIHOAKTHBHOTO 3arpsi3HenHs B Poccuu

PajyalMOHHEBI MOEHUTOPHHT Ha TepprTOprH PP Hayasr oCyleCTBIsTh-
s B KoHile 1950-x rT. cunamy psiia opraHvsalyi H NpofoJixKaeT BHIION-
HATBCS ceHyac. B 3Tom mporecce y4acTBYIOT PasiHyYHBIE BEOOMCTBA.

Pocruapomet BefieT HAOMIONEHHS 33 paJUaKTHBHOCTHIO TIOBEPXHOC-
THBIX BOJ, ITOYBBI, aTMOCHEPHOTO BO3LyXa H aTMOC(HEPHBIX OCAJKOB.
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MuHCenbX03 CHIaMU CTaHIMH arpOXUMHYeCKOH Cryx0bl HabJmoaa-
€T 32 PaJUOAKTHBHBIM 3aTpsi3HeHHeM noduB B ciioe 0-20 cm.

Meunsnpas yepes CaH3NMOEMHAL30pD — 3a IHTBEBOH BOZOH, IPO-
JLYKTaMU ITUTaHKS] U BO3LYXOM XXHJIBIX ITOMEIIECHUE;

Ilonpasnesienns MUHHCTEPCTRA IPUPOLHBIX PECYPCOB BEAYT MOHH-
TOPHHI PafHaKTHBHOIO 3arpsi3HEHHS NOJ3EMHBIX BOJ M TOPHHIX MOPOZ.

DepnepabHOe aTeHTCTBO IO aTOMHOH 3HepruH, MUHHUCTEPCTBO 060-
POHBI, MMHHCTEPCTBO TPAHCTIOPTA ¥ AP. CJIEHSIT 32 PAOHOaKTHBHBIM 3ar-
psI3HEHMEM Ha TIOBELOMCTBEHHEBIX TEPPHTOPHSX H OOBHEKTAX.

INoctanopsenvem npaeutenscTBa o1 20.08.1992 r. 6pun ompeneseH
TNOPSAIOK co37aHus B Poccunt ENMHON rocyfilapcTBeHHOH aBTOMATH3HPO-
BaHHOM CHCTeMbI KOHTpONS panualmonHOH obcraHoBkd (ETACKPO)
Ha teppuropuu PP. CorsiacHO 3T0OMy NOCTAaHOBJIEHHIO PYKOBOLCTBO 110
coznanuio ETACKPO Bo3naranock Ha MUH3KOIOTHIO.

TocranoenenueM Ipasutensctea ot 7.02.1995 r. o6pasoBaHa Mex-
BEIOMCTBEHHAS] KOMHCCHSI 10 PafiHalMOHHOMY MOHHTODHHTY OKpYaio-
(el IPHUPOTHOM Cpefibl, yTRepkaeHo [losoxeHne 00 3TOM KOMHCCHH H
MePCOHANBHBIN COCTaB. 3324 Y Hee MHOTO M OfTHA K3 HHX — 3TO peanu-
3aiusi [ToctaHoBneHus npasurenscrBa Ne 600 o cosmanuu ETACKPO.
B cocTaB KOMHCCHH BOLLJIM IIPeCTaBHTENH 15 BEIOMCTB H yupexze-
HHH. YKa3aHHble [TOCTAHOBJIEHHS He OBUIM peajvi30BaHbL

B cucreme Pocruapomera MOHUTOPHHT PaJMOAKTHBHOIO 3arpsiaHe-
HMSI BEJIETCS COTNIacHO «HacTaBieHHIo r'MIpOMeTeOpOSIOTHYECKHM CTaH-
LASIM U TIOCTaM>».

Ilo aromy nokyMeHTy B nepeueHb paboT CTaHIMi H ocTOB Pocrya-
pOMeTa BXOJISIT:

— o160p Npo6 pafHOAKTUBHEIX BHIMAAEHHE C TIOMOLIBIO IIIAHIIETE,
6aka-60opHHKa K COOPHHKA OCAJKOB;

— 0oT160p NMpo6 paIHOAKTUBHBEIX a3PO30JEH H3 TIPH3EMHOIO CJIOS
atMocdepsl € MTOMOILBIO (DHIIBTPYIOLLEH YCTAHOBKH HIIH BEPTHKAIBHOTO
3KpaHa;

— ornpefesieHHe 3KCIIO3UIMOHHOH [O03Bl TAMMa-H3JYYeHHs JIO3H-
METPOM;

— 0oT60p Npo6 K3 BOLOEMOB CYLIH U MOPEH.

Anayus npo6 OCyIeCTBJISIETCS B PAQHOJNIOTHYECKHX JIab0paTopHsxX
Ha MECTe WJIH OTCHLIAeTCS.

175



§ 4. MOHWTOPHHI Pa{HOAKTHBHBIX a3p030JeH

BoayiuHbie a3po30JH NPEACTABISHOT COO0K OYeHb MENKHe TBEpHible
YaCTHilB, B3BEIIEHHEIE B BO3JYyXe, KOTOpbe O4YeHb MENJEHHO W JOJro
OCEJIAI0T Ha TIOBEPXHOCTb 38MJIM ¥ AKTHBHO T1ePEHOCATCS aTMOCHEPHBIMY
TIOTOKAMH, B TOM YHCJIE U3 30H SIEPHBEIX aBAPHH, B3DHBOB M T. I,

Jnst or6opa paIH0aKTHBHOIO a3p030Jisl K3 IIPH3EMHOTO CJIOSE aTMOC-
bepbl HCMOJB3YeTCs] QUIBTPYIOIAs YCTaHOBKa «Tak(yH».

Puc. 14.1. YcraHoBka <«TakipyH»

OHa cOcTOHT: | — 3aIMTHOIO XKaJI03eHHOrO KarneoT00pHHKE; 2 I1aT-
pyOKa C H3MEPHTENbHEIM COTLIOM; 3 — YKasaTenst CKOpoCTH; 4 — Kac-
CETHOTO 6710Ka C (PUIBTPYIOLIEH TKAHbIO; 5 — BO3NYXONYBKH; 6 —
BO3LYXOBOZA.

ITpM BKMIOUEHHMH B CETh BO3LYXOAYBKa (MoTOp) (5) HauyuHaeT pato-
TaTh M 32CaCHIBATh BO3MYX Yepe3 XKamo3eiHbIH KanneoT60pHuK (1). Bos-
AyX TIePeXOMT Yepe3 KacceTHBIH 610K (4). 371eCh YCTaHOBJIEHE! YEThIPe
KacCeThl (PaMbi) C HATSHYThIM Ha HHX (PMIBTPOBANBHEIM MaTepHasoM,
TaK Ha3bBaeMOH TKaHbIo [leTpaHoBa.

«TalipyH» 3aIyCKaIOT KaX/biF JEHb (BKJI0Yast BBIXO[IHBIE ¥ NPA3/l-
nyynbe) ¢ 7.30 10 13.30 u ¢ 19.30 no 01.30. PHIBETP MEHSIOT OOMH a3
B CyTKH B 7.30. CKJIA[BIBAIOT €70 BOPCHUCTOM CTOPOHOH BHYTPD H MOMe-
LAIOT B LEIOGaHOBEN MeloyeK. 3arlaHBaloT C MOMOILBIO CITHYKH H
BMeCTe C COTIPOBOIMTESIbHOM 3aITHCKOH OTCHLIAT B JabopaTopuio. I1pu
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HaboneHusx 1o «TakdyHy» H3MEPSFOT CKOPOCTb NPOLYBKH (T. €. IBU-
KeHHs! BO3NyXa) B ycraHOBKe (V. ) Tp pasa B CyTkd: B 7.30, 13.30,
1.30. BEYHCIISIOT CPeIHIOI CKOPOCTD, a 3ateM o6beM Bo3ayxa (Q)

Q= Svu, t=70v,, (M%), (14.1)
rne S — mnomaas ceveHus comna S=0,07 Mm% t — Bpemst paboThl, Yachy;
e Tl

BepTHKaNbHEH 3KpaH IpefHasHayqeH s c6opa aspo3oiied mmyTem
(bUIBTPALIMK BO3MYXa Yepe3 MapJiio 107 IEHCTBHEM CHUJIbl BeTpa.

BepTHKaIBHBIF 3KpaH COCTOMT:

I— xBocta ¢morapky; 2 —
PAMKH C TIPKAMHBIMH II1aHKAMH;
3 — mapnu; 4 — IUapHUPE; & —
PacTSDKKH; 6 — CTOHKH.

CMeHHas paMKa UmeeT ILI0LAb
0.3 m2. Crolika ycTaHaBaHBaeTCs He
MeHee, YyeM B 4 M OT Orpajiel. DKpaH
[OJDKEH CTOSITh Ha BhcoTe 1,5 M oT
TIOBEPXHOCTH 3eMJIH.

Q= 2900v, M* (14.2)

CMmeHa MapiH TPOM3BOLUTCS
B 7.30. MlaMeps10T CKOPOCTE BeT-
pa C TOMOIBI0 PYYHOIO aHEMO-
MeTpa Iepen LEHTPOM 3KpaHa 4
pasa B cytku: 7.30, 13.30, 19.30,
1.30. Mapaw nOpocyuMBamT B
CBEPHYTOM BHJE, YKIa[BBaIOT B
TIOJTU3TUJIEHOBHIH [TAKET U BMECTe
C 3aIMCKOH OTIIPABJISIIOT B J1abopatopHio. B 3anucke yKasbBaroT 06beM
BO3/lyXa, KOTOPHIH Tpolies Yepe3 Mapio. Ero paccuuteiparor 1o ¢op-
mye (14.2).

Puc. 14.2.
BepTHkanbHeM 3KpaH

§ 5. MOHHTOPUHT PaIMOAKTHRHBIX BHINIAJEHHH,
0CaJKOB, MOBEPXHOCTHBIX BOJ M raMMa-u3ny4eHus

Kpome asposoneil ¢ TIBLAH, NEPEHOCUMBIX BETPOM H HaXORALIMXCH
B atmMoccepe (BO3yXe), OTMEUAETCS BbITaJIEHHE TBUIH U a3p030Jier Ha
TIOBEPXHOCTh 3€MJTH.

177



Jnsi cbopa pafMoaKTHBHBEIX a3p030jieH, BBIIANAIONIMX Ha TIOBEPX-
HOCTb 3€MJIH, TIPUMEHSIIOT TOPH30HTa/IbHEIH IJIaHIIeT ¢ MapJiel.

IMnomans mapnu — 0,3 Mm%
[11aHILIeT COCTOWT K3 METAILIIHYECKOro
KBaIpaTHOTO CTOJIMKA C YETHIPbMSA
MIPHXHUMHBIMU yroskamu. Croika
pasaBrkHas. Yro6sl Mapist 3HMOA He
npUMep3alia K CTONHKY, PEKOMEHTY-
IOT IIO/IKJIAZIBIBATE 0] Hee IOJIM3TH-
JIEHOBYIO ILIEHKY.

IlnaHineT ycTaHaBIHBaeTCs Ha
BHICOTE | M OT NOBEPXHOCTH 3eMJIH
WK CHera. 3MMOH, KOIZia BEICOTa CHe-
ra BO3pacTaeT, CTOHKY Pa3/IBHIaioT.

CMeHa Mapiiv IIPOU3BOAHTCA 1 pa3
B cyTkH B 7.30. CHATY10 MapJiio CBO-
PavMBaIOT U, eCJIH HAJO, IIPOCYIIHBA-
K0T B CBepHyTOM BHje. [Tomemarwrt ee
B TIOJIM3THJIEHOBBIH I1aKeT M B KOH- )

1 — mapns; 2 — CTONHK;
BepTe pasmepom 21x18 cMm omnpasns- 5 _ NpIKHMEAT pamka; 4 — CTofiKa.
10T B J1aBOpaTopHIO.

Bornee coBepiueHHbM TIPHOOPOM Pugpldd.

l‘opnsomanbﬁbm NAaHLIIET

ILTS OLIEHKY PAfMOaKTHBHBIX BBITAZIE-

HHMI HA NOBEPXHOCTh 3eMITH SIBISeTcs: 6aK-CO0pHUK. OH M3roTaB/IHBAETCS
U3 HepXKaBeOlleH CTA/M U YCTAHAB/IHBAeTCS Ha CTIELHA/IbHON NOLCTaBKe
TaK, YyToObl BEpXHHH Kpail 62Ka HaXOIWICS Ha BHICOTE I M OT MOBEpXHOCTH
semi. baxk jie/1aetcst [psiMOYTOJIBHEIM € TLIOCKHM AHOM. COop BHITTATEHHH
M OCaJIKOB OCYILECTBJISIETCS B MOCJENHHH IeHb Mecsla B 12 4acoB OHs.
B TeIuIbIit neproN roaa, MK CPeIHECYTOUHOM TeMIieparype Bbiue 0° Ha HO
Gaxa Jiisl JyHIUero yJIas/MBaHKS [BUTH HAIMBAIOT CJIOH 1-2 CM IINCTAIUH-
poBaHHOK BorpL [1pH BhICBXaHIH BOXY JoMKBaoT. B Bomy nobassstior 10 M
CIIELMAIBHOTO PAacTBOpa, COLEPKAIIETO a30THOKHMCIBIA CTPOHIIMA, a30THO-
KUCJIbIA LIe3HH H XJIOPHCTHIHA LEpHiL. D10 HEOOXOMMMO I TOr0, YTOOHI CTEH-
K1 6aKka He BIHTbIBAIM (COPOHPOBAIH) PaIHOAKTHBHBIE H30TOITEL

Tlo OKOHYAHMM MECSIHOTO CPOKA 3KCIIO3MIMH B 12 wacos AHs 6ak
NPHHOCST B IOMEILEHYe, CJIMBAIOT B YHCTOE BEAPO BOAY, 3aTeM IPOMbIBA-
10T GaK IMCTH/LIHPOBAHHOM BOROH, ¥ 3Ty BOLY JO0ABIIAIOT K paHee CJIMTOH.
Tlocsie 4ero aTy BOLY TMPOIYCKAIOT Yepes CIelUaibHyl) HOHOOOMEHHYIO
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KOJIOHKY, B KOTOPOH BCE PaHOaKTHBHBIE H30TOITbI OCAXKAAIOTCS (COpOHpY-
1o1cst). KOMOHKY MaKyloT B [OCBUIKY M OTCBUIAIOT B J1a00paTOpHIO.

COBopHHUK OCa[KOB NpefHasHaveH 414 c60pa MeCs'YHEIX Npo0 A0S
H CHera, KOTOpble 3aTeM HCTIONBb3YIOTCS [Jisl ONpefieleHUs TPUTHA —
H30TOIa BOIOPOLd, BXONAIEro B Boxy. COOPHHK OCaIKOB — 3TO NOJH-
3THJIEHOBHIH 6aK C repMETHYECKCH KPBITUKOH. Henb3st fonycKaTh KeIa-
PeHHs 0CaZKOB U3 Belpa, HHaye COfeprKaHHe TPUTHUS OKaXKEeTCs 3aBbl-
IIEHHBIM. DaK yCTaHaBIMBAIOT Ha CTOJIMKE TaK, YTOOB BEPXHME Kpai
ero ObLI Ha BLICOTE 2 M.

Iepen HayaaoM HOXs UM CHerorazna 6ak craest Ha mecto. Iloc-
Jie OKOHY2HHMSI CJIMBAIOT BOAY B 6osbliy0 6yTeuib. EC/M nOXID UIET
¢ HeOOJBIIMMH TIEpEpHIBAMM, TO Ha BpeMs IepephiBa 6aK 3aKpHIBAIOT
KPHILLKOH. B TeueHHe MecsIia BCe OCAKH CIMBAIOT B OfHY OyThLIb. [0
HCTeYeHHH MeCslid U3 3TOr0 KOJIMYeCTBa BOMBI OTJIMBAIOT 1 JUTP, CJIH-
BAIOT B OfIHY OYTHIIKY, 3aKPHIBAIOT TIPOOKOH U OTNPaBJsiioT B OOGHHUHCK,
B MHCTUTYT JKCIIEPHMEHTAJIBHOH METeOPOJIOrHH.

Pocrupomer TaKxke BeeT HaOMOIEHUS 32 3arpsisHEHHEM PeYHBbIX H
o3epHEIX BOg, CTpoHIHEeM-90. Ot6op 1po6 BOAE! TIPOM3BOAUTCS B OCHOBHBIE
¢hase BomHOrO pexuma (5-16 mpo6 B rox). ITpoBel GepyTcs Ha cepenyHe
peku B Kommiectee 20 n Bempom. Ha rupposoruueckodl ctasipm rpoba
CJTHBAETCS B OHY OYThUIb M 3aTeM ITPOMIBOAMTCS ee TlepBrYHasi 00paboTka.

B Bony [06aBASIIOT YTJIEKUCJBIE aMMOHMH W DacTBOp aMMHaKa.
B pesysbrate GHKapOOHATBI KaJbl{Usl B MarH{S OCAXKAAIOTCS Ha [THO,
a BMeCTe ¢ HUMH U PaHOaKTUBHBIM CTPOHLIMH. 3aTeM BOLY OTCTAUBAIOT
(24-48 yacoB), cKBaOT CH(OHOM OCBETJIEHHYIO BOLY, @ OCTaTOK B 00be-
Me | 11 oTchUTAlOT B JTaBOpaTopHIO.

Ha meteoctaHuusix npoBogsT HabmofeH!s 32 SKCIO3UIMOHHOH 110-
3001 y-H3NY4YeHHUs] B CPOKU MeTeoHabMoneHuH, 1. €. 8 pa3 B cytky. Hc-
none3yercs npubop OPT-01T. OH naer nokasaHus mkp/dac. Habumo-
Iareib C MPUOOPOM CTAHOBUTCS PSIIOM C TOPH30HTAJIBHBIM IIAHLIETOM,
JePXKUT IIPHOOpP Ha BeiCOTe 1 M Haj 3eMeH U CHHUMAeT NOKA3aHHs.

Kpome Toro, noppaszeneHusimu Pocruipomera MpOBORUTCS a3po-
raMMacheMKa C camofeTa IJId OnpelieNleHHsi 3anaca uesusi-139 B mo-
yBax. C 1988 r. obcenoraHo okono 4,5 MaH. KM? tepputopHd Poccuy,
Benopyccun ¥ YKpauHEL.

Brile paccMOTpeH MOHMTOPHUHT PafMOAKTHBHOIO 3arpsi3HEHUs] Ha
TIPUMepe OHOIO BeOMCTBa — Pocruapomera. PamualiioHHEI MOHH-
TOPHHT OCYLIECTBJISIIOT IpyTHe BemoMcTBa. ITpi 3ToM 0COGYIO POJTb HMEIOT
RabmozieHust B 30Hax pedcteus ADC.
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I'nasa 15
FEOCUCTEMHBIN (IAHAIHA®THO-3KO0JIOT WYECKUIA)
MOHUTOPHUHI

§ 1. FeocHCTeMbl H SKOCHCTEMB KaK 00BEKTH MOHHTOPHHIZ

ITonxoe npencrarsnenre o coctossHHK OITC He MOXKET AaTh MOHHTO-
PHHT OTAEJEHBIX TIPUPOIHBIX CPefl (aTMOCCEPE], MTOYBEL, T€OIOrHYECKOH
Cpelsl, MPHPOOHBIX BOL).

Hapsiny ¢ TOKOMITOHEHTHBIM CJleXXeHHeM HEOOXOIUM MOHHTODHHL
1[eJIOCTHBIX TTPUPOAHBIX 00pa30BaHHH ~— FEOCHCTEM H IKOCHCTEM.

PerynsipHoe C/iex<eHye 32 COCTOSTHHEM 3THX OGBEKTOB C LIEJIBIO OLIEH-
KH H TIPOTHO3a MX M3MEHEHHs! 10| BIHSHHUEM aHTPOTIOTeHHO! [esiTeNb-
HOCTH HA3BIBAETCS] TeOCHCTEMHHM HIIH JIaBMladhTHO-3KOJIOTHIECKHM
MOHHTOPHHIOM.

HabuoneHHst 32 COCTOSIHHEM KOMIIOHEHTOB T'€OCHCTeM (Cpen) IIpo-
BOISITCSI C YYETOM B3aHMOCBSI3H MEXJy HHMH B Mpeflesiax reOCHCTeM.
Kpome TOro, Haio HabMoaTh ¥ 3a HHTET paJIbHBIMH [10Ka3aTeNsiMH, Xa-
PaKTepPU3YIOLUMH COCTOSIHME TEOCUCTEM.

MOHMTOPHMHT JIOJXKEH OCYIIECTBISTBCS B Ipefienax 3-X BaXHew-
LIMX TPYTII FEOCHCTEM:

— IIPHPORHBIX;

—— TIPUPOJIHO-2HTPOIOTEHHEIX;

— aHTPONOTEeHHBIX.

Llenecoo6pasHo pasfMyaTh CIELYIOLIHE BU/Ib JaH LA THO-3KOJO-
HYECKOr0 MOHHTOPHHIA:

— MOHMTODPHHT NIPHPOLHO-3aII0BEIHBIX IaHIADTOB,

— MOHHTOPHHT JIECOXO3SHCTBEHHBIX JIAH/ILIADTOB;

— MOHHMTOPHHT arpojiaH/uagTos;

— MOHHTOPHHT aKBATOPHAJbHBIX NPUPOIHEIX KOMILIEKCOB;

— MOHHMTODHHT CeJMTEGHEIX U PEKpEealfHOHHBIX JaHILIa(TOB.

CeocHcTeMa — 3TO COYETAHKE B3aHMOCBSI3aHHBIX IIPHPOHBIX KOM-
TIOHEHTOB Y COMOAYMHEHHEIX KOMIUIEKCOB, OTHOCHTEJIBHO OTrpaHHYEH-
HEIX B IIPOCTPAHCTBE H QYHKLMOHHPYIOUMX KaK OffHO LieJioe.

JKOCHCTeMa — COBOKYIIHOCTb KMBHIX OPraHH3MOB M HEXHBOH
NPUPOMBL, COCTABISIIONIEH Cpefy OOWTaHHs, KOTOpPBIE B3aMMOJIEHCTBYS
Mexay coboi 00pasyroT eIHHOe LeNoe.

[Mon B/MSHHMEM aHTPOINOTEHHBX (DAKTOPOB IIOYTH BCE TEOCHCTEMBL
TIpeTepIieNiH Te MM HHble M3MeHeHHs.. B kauecTBe OGBEKTOB MOHMTO-
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PHHIa BBICTYTIAIOT MIPHPOIHO-AHTPOTIOreHHbe KOMILEKChl. OHM BKJIIO-
Yal0T KaK eCTECTBEHHBIH, TaK ¥ aHTPOTIONeHHEIH KOMIIOHEeHTH. Hapsiny
C CaMOpEryJIMPOBaHUEM B HUX TIPUCYTCTBYET 3JIEMEHT YIIPaBJEHHS CO
CTOPOHBI YesioBeKa. Kpome TOro, OHM BBITIONHSIOT OIpefiesieHHO-COLH-
aJIbHEBIE SKOJIOTHYECKHE (DYHKLIMH.

B KayecTBe JIOKANBHBIX IPHPOJIHO-AHTPOIOreHHBIX TEOCHCTEM BBIC-
TYTIAlOT TaKWe OOBEKTHl, KaK CEeNbCKOXO3SHCTBEHHRIE T10JIs, MeJHOpa-
THBHBIE CHCTEMBI, peKpealluoHHEe yrompst U Op. Ilono6Hele OOBEKTHI,
TECHO B3aWMOZIEHCTBYS JPYT C APYTOM, 00pa3yloT TeppUTOpPHAJIBHEIE
codyeTanysi, 00agatoNye orpeesleHHbBIM eIMHCTBOM. 3T0 KPYTIHBIE I0-
pona, arjioMepaliiy, IPOMBIIIUIEHHEIE Y3712 U T. 1.

§ 2. Kputepuu OLIEHKM COCTOSHUS U U3MEHEHHS €O0CHCTEM

TeocrcTeMa — 3TO eIHOE LIeJIOE, ITO3TOMY KPHTEPHH JIOJXKHBI OBbITh
vHTerpa’bHeIMH. CIoZia MOXKHO OTHECTH:

~—— HHTEHCUBHOCTb OOMEHa BElIECTBOM M JHeprued B IeOCHCTeMe
10 OTHOIIEHMIO TOMOBOH Guomaccel (mpupocta) K obueir 6uomacce
B IIpefleiaX Te0CHCTEeMBI;

— CTI0COGHOCTB TeOCHUCTEMBI K CAMOOHHLLIEHHIO T10 OTHOLIEHHIO KOJIHYe-
CTBa BHECEHHOIO 3aTrPSi3HSIOLLEO BelleCTBa K KOJMYECTBY BHIHECEHHOID,

— 3[0pOBBE HaCeJIeHUsi [l aHTPOIOTEHHBIX Te0CHCTEM (TOPOIOB,
TIOCEJIKOB).

KoMriiekcHble MOKa3aTesy JOCTaTOYHO TPYAHO onpesensith. I1oato-
MY IIHPOKO HCTIOJB3YIOTCSI TIOKOMIIOHEHTHBbIe MHAMKATOPEL K HEM OT-
HOCSITCST:

— M3MEeHEHHEe COOTHOLUEHHS] OCHOBHBIX TPO(QHYECKHX IPYIII B Teo-
CHCTEME;

— TUIOWALb NPOSIBJIEHUST HETAaTUBHAIX IPOLIECCOB;

— CKOpOCTb JierpafialiiH IIPUPOAHBIX TeOCHCTEM;

— YpOBEHb NPOAYKTHBHOCTH (DPHTOLIEHO30B;

— TIOKa3aTeJb IIOYBEHHOTO TLIONOPOAHSL

TTpUMepEL: 1PH CHYDKEHHM MU yBeJIHYEHHH YHCIEHHOCTH OIHOH M3
TpoduueckHx rpymt Ha 20%, MPOHCXOOAT Cepbe3HBIE HAPYILIEHHs! B3a-
MMOCBSsI3el BHYTpPH reocucteMsl. Mamenenre Ha 50% NPUBOOUT K HeO-
6paTUMBIM NOCJIEICTBUAM.

JL1st OLIEHKY COCTOSIHHSI TeOCHCTEM HCIIOJB3YIOTCS] TEPMHHBL 30HbE
3KOJIOFHYECKOrO PUCKA, IKOJIOTHYECKOro KPH3HCa H AKOOTHYECKOro Gefl-
ctBug. VX npusHaky faHel B Tabmuie 15.1.
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Tabruya 151

IIpusHaku 30H aKoxorunyeckoro pucka (3P),
akonoruyeckoro Kpusuca (IK) n akonornyeckoro 6eacreus (3B)

ITokasarenu Hopma ely 3K 3b
1 2 3 4 5

s 4 <5 5-50 50-75 >75
3KOCHCTEM, %
GREseTrrepan <0,5 05-2 24 >4
3IKOCHCTEM, % B rof
Ml LA e <10 10,25 25-50 >50
no4s, %
CKOpOCTh YBEIHYEHHA
IUTOIIEIH Ierpafaldy <0.1 0,1-0.3 0.3-1 >1
namHu, % B ron
CkopocTth yMeHaneHm <05 05-3 3.7 >7
ryMyca B rouse, % B ron
JlecucrocTs, % OT 30HANBHOH >80 60-70 50-30 <10
CKOpoCTE YMEHBILICHHSA
MPOXYKTHBHOCTH PacTEHHH, <1 1-3,5 3,5-75 >7.5
% B ron
ConepxaHHe TDKENBIX I w -
A — LI-1,5TJIK | 1,5-5114K | S-101I1JK >10 I[TAK

§ 3. HazemHble CTalMOHAPHBIE HaOJoeHUs
TP MOHUTOPHHIE Fe0CUCTEM

Ha6umomenusi BemyTcst Ha CleLMANbHBIX CTalMOHApaxX — IEOCHC-
TEMHBIX [OJIMTOHAX. DTO TOCTOSHHBIE YYACTKY, TLUIOLAIKH H TPOQUIH,
3aJIOXKEHHbIE B THITMYHBIX (PH3UKO-TeOrPaPUIECKHX YCJIOBHSIX C yde-
TOM XapaKTEepHbIX IJISl NaHHOH TEPPHUTOPMH HAIIPaBIEHHS] M CTENEeHH
aHTPOIIOreHHOTO H3MeHeHHUs NlaHaagTa. HabmoneHus IpoBONATCS KakK
B CTECTBEHHBIX, TaK U U3MEHEHHEIX JIaHAma(Tax.

Tpu HaGIOOEHHSX TUIOLAJKK PacToaraloTcs Ha 3-X YPOBHSAX: Ha
BOZIOpa3fenax (MIakopax), OTBEYAIOLIMX JJUIIOBHAIBHOMY THITY [E€OXH-
MUYECKHUX JIaHAWAQTOB (3TH JaHAA(Thl HETIOCPEICTBEHHO CBS3aHHI C
KJIMMATHYECKHMH YCJIOBUSIMU H 3arpsisHeHHeM aTMOCGepEl), Ha Compsi-
MEHHBIX FEOXHMUYUECKHX JIaHIa(TaX, TAKUX KaK CKJIOHOBBHIE H aKKYy-
MYJISTHBHBIE (JIOMMHA PEKH H JP.).

IlpoBomaT HabntoneHYsi 3-X BUACB. PETPOCIHEKTHBHEIE, pEMHBEHTA-
PH3aLOHHBIE U PEXXHMHBIE.
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JIIs MOBMTOPUHTA BaXXKHBHI PEXXHMHEE HaONMIONeHUS. DTO TONHbIH
KOMILIEKC HabJIOJIleHUH 32 BCEMU KOMITOHEHTAMH TeOCHUCTEM: TEJIOBOH
Y BOIHBIH OanaHC, THAPOTEPMUYECKUH PEXXUM, MUTPALIHS XUMHYECKUX
3JIEMEHTOB, TMHAMUKa TIOYBEHHBIX M GHOTHYECKUX TIPOLIECCOB, GHOJIO-
ruyecKast MPOLYKTUBHOCTE. HabmonieHis MpoBOASTCS N0 METOMAM, TIPH-
HSITBIM B COOTBETCTBYIOUIMX AHCLMIUIMHAX. JIOJKHBI IPUHUMATE Y4ac-
THE CNIELIMAUCTEl PA3TTMYHOTO TPOhHIIS: KIUMATOJIOTH, THAPOJIOTH, Teo-
Mopcorory, TOYBOBebl, OHoJiory, naHmwagToBensl U fAp. Cnemyer
IIMPOKO UCTIONB30BATh aBTOMATHUECKHE TEJIEMETPUUECKHE CUCTEMBI, KOM-
TILIOTEPHYI0 06pab0TKy HaHHBIX, MOLeNHpoBaHye. Peanusaius nopo6-
HOTO MOHUTOpPHMHIA He HOCHT CHCTEMHOIO XapakKTepa, 2 BHIITOJHSeTCS
OTZIeJIbHBIMM HAaY4YHBIMK OpraHu3auusamy, Hanpumep UI' PAH.

JIns MOHHTOPHHTa TeOCHCTEM IIHPOKO HCIIONb3YIOTCS a3pPOKOCMH-
YeCKHEe METOJHL

TexHoIOrH MOHHUTOPHHTA T€OCHCTEM JIOMKHA BKJIIOYATh 3 ITara:

— ofcnenoBasre TEPPUTOPHK U BHIGOp OGBEKTOR HabMIONeHHUT;

— TIpOBeJieHHe HabJIIONEHHH U OLEHKA UX Pe3yJbTaToB;

— MOJIeJTMPOBAHHE COCTOSTHUS SKOCHCTEM.

[ stan — obcnenoBanye paioHa ¥ H3y4YeHHe HCTOYHHUKOB aHTPOIIO-
TeHHBIX BO3zleHcTBMH. [lo pesynbratam oOGCHeNOBaHHS Ha3zHAYaOTCH
KOHKPETHBIE YHACTKH, TTIE JIOJDKHBI TPOBOIUTECS HabmogeHus. Ha kax-
JIBIHA YYaCTOK COCTaBJISIETCS. KpyIIHOMacLITabHast TaHAadTHAS KapTa !
JIaeTCS XapaKTePHUCTHKA OCHOBHBIX NPHUPOIHBIX KOMILIEKCOB.

Il atan — HaszeMHBIE CTALUMOHApHbIE HAOIONEHUSI U eXXEerofHoe
23pOKOCMUHECKOe OOCeloBaHYe.

I1] aTann — cocraeneHne mMozenel QyHKIHOHHPOBAHUS TIPUPO/IHBIX
¥ TIPUPOHO-aHTPOIIOTeHHEIX CUCTeM. 31eCh HauboJiee IIPUMEHHUMEI Me-
TOAB! 3KCTPANONSAUKH (T. €. [10 AHAJOTHH).

§ 4. Ilenesag KOMILIEKCHas nporpaMMa MOHUTOPHHTa r€0CHCTEM

ITO OCHOBHOH METOIMYECKHH JOKYMEHT, Ha 6ase KOTOpOro IpoBO-
JOATCS TIPAKTHYECKAs OpPraHU3alMs MOHHTOPUHTA reocucTeM. Ee coctae-
JISIOT [PH TI7IaHUPOBaHUK MOHUTOPHHTIA.

TIporpamma comepHT psif 060CHOBAHUL:

1) o6ocHOBaHue ILIOLIATY H3YUEHHS,

2) 06ocHOBaHHKe PACTIONOXKeHHs! HaOMIONATebHOH CETH;

3) obocHoBaHKe Nepyona HabnoneHuH;
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4) 060CHOBaHHE peXXUMa HabIONeHHI.
CTpyKTypa NpOrpamMMmeL:

Beenenre.

1. TeMaTHYeCKHH W CUTYaLMOHHEIH DPA3fel.

1.1. Xapakrepuctrka OIIC u reocucTeM paidOHa MOHUTOPHHIA.

1.2. XapakTepuCTHKA TEXHOreHHOH HarpysKH.
1.3. AHanu3 CUTyallH ¥ ee OLEHKa.
1.4. 1lenp ¥ 3324y OpraHU3alliy MOHHTODHHTIA.
2. Metopuueckyi paszel.
2.1. Tlpemmer ¥ OOBEKTE HaOIOZEHHH.
2.2. O6oCHOBaHYe CeTH HaOMoNeHHH.
2.3. O6ocHOBaHKE peXXVMMa HaOMIOEHHH.
3. IlpoGreMHBI pasfel.
3.1. Metonp! 0600LIEHHS ¥ MPOTHO30B COCTOAHHS FEOCHCTEM.
3.2. Drans Co3naHusT CHCTEMBE MOHUTOPHHTIA.
3aKIoueHue.
CIIHCOK JIMTepaTypH.
IpunoxxeHus.
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FJLaBa 16
JIOKAJTbHbIK MOHUTOPVHI
B HEQOTEIA30JO0bBIBAIOIIIUX PAMOHAX

§ 1. Pazsutie He(hTera3oBoH NPOMBIHLIEHHOCTH
Y ee BJIMSHHE HA MPUPONHYIO Cpefy

Mo cymmapHo# noberde HedTH M rasa Poccust 3aHuMaeT nepBoe
MecTo B mupe. Ha Jomo Halued CTpaHBl [PUXORUTCH 13% MHpOBEIX
3aracoB HeTd ¥ 36% MPHPOIHOIO I'asa.

OCHOBHBIMH pPaliOHaMH{ JOOHIUH YTJIEBOZOPOMHOTO CHIPbS SIBJISIOTCS
3anamHas CH6uph, pecrybsnka Komu, Ilepmckas obnacts, Tatapcras,
BallKOpTOCTaH. 3HAYMTEJIBHEIE 3aIachl He(bTH UMEIOTCs B HeYeHCKOH K
MHrymIcKoit pecry6nvkax, rasa — B IIpHKaCIMACKOH HU3BMEHHOCTH.

Bonee 60% 3amnacos HeTH COCPEAOTOYEHO Ha TEPPUTOPHH 3araj-
HO-CH6HPCKOll PABHUHEIL TJIaBHEM 06pasoM, B Tromenckoi ¥ ToMcko
o6nactsix. B TromeHCKoi! obnacty fo6biaercs 2/3 Hedu 1 9/10 rasa
Poccuiickoir Peneparym. Vnympe u3 3anapno-Cubupckoro Hedrera-
30BOTO KOMILIEKCA MOIIHBIE TPYOOIPOBOZbI HE(TH H Tasa NOCTaBISIOT
CBIpBE B LIEHTpAJIbHbIE PANOHE! CTPaHbI, Ha IIpeAnprsitis Ypaia 1 Boc-
tounol CHOUpH, 3apyOexKHbIE CTPaHBbL.

Bropoii 1o 3amacam He(yTH U rasa sissiercst Bosro-Ypanbckas Hed-
Terasopasi TNPOBMHIKSA. IIHK pasBuTHs HeTenoCbrMHM B 3TOM DafOHe
npumencst Ha 70-e rT. XX B. B To BpeMst 37ieCb JOOBIBAIOCH Goxnee 60%
sedTH cTpaHsl. B nocueyromem o6eM HOOHYM COKpaTUIICS B 2-3 pasa.

TlpepronaraeTcs fAaNbHelIee HapalBaHye IDOOEIMH He(TH U rasa
B 3anajgHoi Cubmpy, a Takxe pazsutHe HIK B pecrybivke Komy,
Actpaxanckoii obnacti, B Boctouno#t Cubupw, octpoBe CaxalvH, Ha
wenbpax Bapenuesa (Tumano-ITeuepckuit TIK) u Kapckoro mopefd.
Takum 06pasoM, K CYLIECTBYIOLMM HedTerasofobbBaOUkM paioHaMm
(HIJIP) no6aBsitcsi HOBBIE, YTO CYIIECTBEHHO DaCIIMpsieT reorpacgHio
weraTuBHbIX Bosneticteuii HI'K Ha IpHpoOnHYyo cpeny.

AHTpOTIOTEHHOTO BJHSHHE Ha 3JIEMEHTHI MPUPGIHOIO KOMILIEKCA
NpOSIBISIETCS Ha BCex aTanax $yHKUHornposanus HIK: passenke, 00y-
CTPOHCTBE MECTOPOXKIEHHUH, paboTe HOOBIBAIOIIMX CKBAXKHH, TPaHCIIOP-
THPOBKE TIOJTyYEHHOrO CHIbsL. TIpH 3TOM OCHOBHBIMH 3arpsi3HAIOIAMHU
BEILeCTBAMH BHICTYIIAI0T HE(THHbIE YIJIEBOJOPOML!, ILUIACTOBBIE MHHE-
pasM30BaHHbIe BOARL, XuMudeckye pearents, CITAB, kucsotoo6pasyro-
1€ BEIIEeCTBa, (PeHOJIbl, B3BELIEHHEIE BELIECTRA.
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He@Tanbie yrneBonopoms! NOCTYNAT B aTMOCKHEPY, TTOBEPXHOCTHEIE
U TIO[I3EMHBIE BOJIBI, Ha IIOYBY B pe3yJibTaTe aBAPHHHbIX PA3/IHMBOB, HAPY-
LIEHHs TEPMETHYHOCTH B YCTBEBOH apMaType, C2KUTaHHs TIOIYTHOTO rasa
B (baKeJsax, NPH KalTMTaJbHOM DeMOHTE CKBaXHH. HedTsiHble pasivBH
00pa3yloT 3amMasydyeHHble ITITHA, KOTOpHE B CBOID OYEPEb SBJSIOTCS
HCTOYHHMKAMH 3arpsisHEHHs [I0YB, IPUPOIHEIX BOAI, aTMOC(EpHL.

[Tonapiuas Ha roOBEPXHOCTb MOYBH He(Th IIOABEPraeTcs (hpakimo-
HUPOBAHHIO H Pa3J/IOKEHHIO. Jierkve (pakllMy YIJIEBOZOPOLOB [OCTa-
TOYHO OBICTPO HCIApSIIOTCS M 3arPsisHSIIOT aTtMocthepy, BOAOPaCTBOPH-
Mbl€ (PPAKIHH MHIPHPYIOT BHHU3 [0 OYBEHHOMY MPOMHIII0 WM BMECTe
CO CKJIOHOBBIM CTOKOM B OyvXaMIIMK BOZHBIH OOBEKT, TSKENbe (pak-
LMK PacMajialoTCsl 04€Hb JOJIIO, ¥ 3TOT IIPOLIECC COMPOBOMKIAETCA TaK-
XK€ 3arpsi3HeHHeM OKPYKalllUeH CpPeIbl.

[MpucyTcTBre B MouBe HE(TSIHBIX YTIEBOIOPONOB BHI3LIBAET H3Me-
HEHHWE COCTaBa IYMYCOBHIX BEILECTB B MOYBAX, CHIDKEHHE TLIOZIOPOJIHS,
HM3MeHeHHe BOIHO(QH3HYEeCKUX CBOKCTB (IIOJHON M HauMeHbLLIEeH Blaro-
EMKOCTH, IIPOBOIMMOCTH). B JIOHHBIX OTIIOXEHMSIX BOLHHIX OOBEKTOB
AKTHBH3HPYIOTCS] XMMHYECKHe M OHONOTHYECKHe TIPOLECCH], TTPHBOIS-
lIHe K HAKOIUIEHHIO TOKCHYHBIX KOMIIOHEHTOB, KOTOPHIE IIPH PA3BHTHH
PYCJIOBHIX TIPOLIECCOB MOIYT CTaTh MCTOYHHKOM BTOPHYHOTO 3arpsi3He-
HHsl BOIHBIX MaccC.

OcobeHHO omacHa B BOIHBIX OOBEKTaX MOBEPXHOCTHAS He(TsHAS
mieHka. OHa pacrojioXkeHa Ha IpaHHLe pasjiesia Bofa-BO3ayX, U Hapy-
maer obMeH BOABl C aTMoChepoll 3HeprHed, rasamu W Byarod. Ilon
TUIEHKOH Pe3KO NajiaeT HCriapeHHe BOIE!, MEHSTIOTCS € OIITHYECKHE CBOM-
CTBa, HAPYLIAETCS HOPMAJIbHBIH [POLECC PACTBOPEHHS KHCJIOPOAa B BOJIE.

Hapsiny ¢ TeXHOTeHHBIMH TIDHDOIHASI Cpefla MOXKET 3arpPSA3HATHCS
OMOTeHHBIMH YTJIEBOROPORaMH. OHH 06pa3yioTCs B pe3ysbTate pasyio-
KEHHS OTMEPIIMX XHBOTHBIX M PaCTHTEJIbHBIX OPIaHH3MOB IIyTeM BO3-
JeHCTBYs Ha HHX 6GakTepHil M okuciuTenel. K 4MCIly NPHOPHTETHBIX
GHOreHHEIX YTJIEBOZOPOLOB OTHOCHTCS MeTaH. OH oOpa3yeTcsl B aHa3-
POOHBIX YCNOBHSIX BOIZHOTO OOBEKTa IIPH PA3NOKEHHH OPraHHYeCKOro
BELLECTBA B IPHCYTCTBHH MeTaHOOpa3youmx GakTepHi.

Haunbonee HHTEHCHBHO 3TOT NPOUECC MAET B GOJMOTAX M HJMCTBIX
JIOHHBIX OTJIOXEHHSIX BONOeMOB. IIpHcyTCTBHE GHOreHHBIX YTJIEBOLOPO-
JOB, 0COOEHHO B 3a00JIOYEHHBIX U 3203ePEHHHEIX pafOHaX, HAllpHMEp B
3anagroit CHOHPH, B 3HAYHTENBHOM CTEIIEHH OCIIOMKHSIET HACHTH(HKA-
LIHIO TEXHOTEHHOIO He(TSIHOTO 3arpsi3HEHHS.
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TloCTyTUIEHKE METaHa B aTMoC(epy ¥ BOJHBIE OOBEKTB IPOHCXOIUT
TaKIKe TIpH paboTe ra3of0CbIBAIOIETO KOMILIEKCA. FICTOUHHKaMU TEXHO-
reHHOTO MeTaHa (OH COCTABJISIET 94-98% no6EBaEMOr0 MPUPOIHOTO rasa)
SIBJISTIOTCS! TA30/I00BIBAIOIIME CKBAXKHHBI, BHYTPHIIPOMBICIOBBIE TPYOOIpO-
BOJEI Ta3a, YCTAHOBKY KOMILJIEKCHOM TMOITOTOBKH asa, Fa30KOMIIPeCcop-
HEIE CTAHLIHH, YCTAHOBKHM KOMILIEKCHOH TOAroToBKH HedtH. B TakuX ra-
30HedpTeN0ObBAILIX palioHaX, Kak CypryTcKiH HixHeBapTOBCKUH
(TromercKas 06/acTb) 10 AAHHBIM MHCTHTYTA IIOYBOBEJIEHMSI U arpOXH-
mum CO PAH MetaH B atMocdepe 06HAPYKHUBa€TCs Ha BEICOTAX 2-3 KM,
HOCTHras B TIPM3EMHBIX CJIOSIX BO3yXa KOHLIeHTpauwi 1,58 Mmr/me.

TOBBIIEHHbE KOHLEHTpAIMH MeTaHa B Boxe (no 0,02-0,10 mr/n)
TPMBOAAT K TOMY, 4TO pbl6a HAaYMHAET M30EraTh 9TO MECTO, a Cofiepxa-
Hue MeTana 1-3 mr/J Boi3biBaeT Tu6esb 50% pei6. HeomHOKpaTHO OTMe-
4aJMCh CJIy4aH MacCOBOH TMOeNH pHG MU NOCTYIUIEHHH B BORY 6oIb-
X 06BEMOB MIPMPOJIHOTO ra3a MpH aBaprsax Ha GypOBBIX YCTAHOBKAX.

BmecTe ¢ HedThIO Ha IOBEPXHOCTb M3BJIEKAIOTCST BBICOKOMHHEPAIH-
30BaHHbIE TUIaCTOBHE BOAE! (io 50000 mr/ ). Ilpy onpesiesleHHEIX yC-
JIOBHSIX (@BapHiiHble BHIOPOCH M3 CKBAXXUH, TIPOPHIB BHYTPUIIPOMEICJIO-
BBIX TPYGONPOBOJIOB ¥ BOLOBOJOB MOATOBAPHBIX BOK) 3TH BOARI NONa/a-
10T Ha NOBEPXHOCTh BofocOopa. [TpOMCXONUT aKTHBHOE 3aCOJIEHHE TO4B
¥l yBEJIHYEHHe MHHEepaNnu3alliy BOJ, B OCHOBHOM, MaJbIX DEK. 3acone-
Hue TIOYBH! SIBJISeTCs] fjaxke 6osiee BPELHBIM, HEM HeQTsHOe 3arpsisHe-
HHe. PacTHTeIPHOCTD TP 3aCOJeHUy rorubaer 3a OfiMH ce30H. [loysa
(haKTHYeCKH CTRHOBUTCS GECIUIONHOH.

B Hedrenobbe TpH GYPEHHH CKBAXHH NPHMEHSIOT IIMPOKHIL ac-
COPTHMEHT XMMHYECKHX PEareHTOB H OPraHWYeCKHX COeNMHEHHH: TIo-
Talll, U3BECTh, EKOE KaJH, TMONMaKPUIAMHI, KapOOKCHMETHIUIIONO03a,
CITAB ¥ MHOTO [pYyTHX. TH BelleCTBa BMeCTe C GYpPOBBHIMH CTOKaMH
MOTYT NONANATh Ha MOYBY H BoMy. MIHAMKATOPOM 3arpAsHeHH s BOAHBIX
OGBEKTOR TIOZ, BIHSAHHEM GypOBBIX CTOKOB SBJISIETCS OOLLee YBeslyeHHe
MUHepabHBIX H OpTaHMYECKHMX BEleCTB, U3MeHeHue PH, mosiBneHme
(TI0 pe3ysbTaTamM XHMHYECKOro aHaK3a) XHMUIEeCKHX BEIECTB, BXOAsI-
LIMX B cocTaB GypOBBIX PaCTBOPOB.

B paiioHax noGbMM YTIEBOLOPOLHOrO CBHIPbST Pa3sBHTO TaKXE KHC-
JIOTHOE 3arpsisHeHue. [1pH fo0bNe HeTH H rasa, UX NOAroTOBKe, TPaHC-

MOPTHPOBKE U nepepaloTKe (CxkuraHke B (pakeliax NOITYTHOTO rasa, pa-
60Ta YCTaHOBOK KOMILIEKCHOH ITOJIrOTOBKM rasa, aBapHH Tpy6OoIpoBo-
IOB M 1p.) B aTMoC(hepy BBHIAENAIOTCS JIETyYHe COeIMHEHHS Cephbl
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u azora. CoeMHssACh B armMocepe C IapamH BOZBL, AHOKCHZ CEpH U
OKHCJIBI 23072 00pa3yIoT CEPHYIO M a30THYIO KUCJIOTH, BbIIAZAIONIHe Ha
NOBEPXHOCTD 3€MJIH B BHE KHCJIOTHBIX HOXJeH. JampHOCTE nepeHoca
KUCJI0TO00pasyronmx coepuHenni nocturaer 1000 u Gonee Kunomer-
poB; HauboJiee MHTEHCUBHBIE OCAXIeHs1 CYIb()aTHOH Cepbl OTMEYAIOT-
cs1 B papuyce 1o 60-100 kM OT UCTOUHHKA.

JlmiTeslbHOE KHCJIOTHOE BO3JIEHCTBUE CO BpeMeHeM TIPUBOMIMT K 3a-
KHCJIEHHIO TIPUPOJHON Cpejibl (TI0YB, MOBEPXHOCTHBIX ¥ I'PYHTOBBIX BOL),
YTO BBIpaXKaercsi B CHXeHvM pH [0 3HaueHMH Hibke paBHOBECHOH
BesingrHbl pH=5.6. IToBbIlIeHYE KHCJIOTHOCTH II0YB CHH2KAeT UX ILIOM0-
ponye, TpebyeT BIOXKeHUS IONONHUTEJIBHBIX CPEeACTB HA KH3BECTKOBa-
HHe ¥ runcopanue. Huzkve BesruuHel pH TIpUBOJST K TOMY, YTO 03epa
cTaHOBSTCS Oe3xxu3sHeHHBIMH. OYeHb OMAaCHBIM ITOCHIEICTBHEM CHIDKE-
Hus pH gByisieTcst repexon TsDKENBIX MeTalsIoB (aJIOMHMHHS, XKese3a,
MapraHla, KaJMHs, MeIy, IHHKa, CBUHIIA, PTYTH) H3 TPYAHOPaCcTBOPH-
MOH B JIETKO MOIBHXKHYIO (DOPMY, YTO YCHJHMBAET HX TOKCHYHOCT.

Takum o6pa3om, Bo3neHCTBHe HedhTerazofo6kBAIOLIEr0 KOMILIEKCa
Ha IPHPOAHYIO CPeNy M XXMBble OPTaHM3MBI HMEET MHOTOACHEKTHBIH U
pa3HooOpa3Heli xapakTep. IlaHHOe OOGCTOSTENECTBO NpEeNOIpenelsieT
B CBOIO Ouepe/lb HeOOXOIMMOCTh LIMPOKOMACIITAOHOIO M AeTaJbHOTO
MOHUTOPHHIA KOMIIOHEHTOB T€OCHCTEM TEPPUTOPHH MECTOPOXKIEHHH YT-
JIEBOJIOPOJIHOTO CHIPBSL.

§ 2. OOuIMe MONOXeHHs M0 OPraHH3ALMK
3KOJIOTHIECKOT0 MOHHUTOPUHTA JHLIEH3UOHHOTO OTBOJA

B cooTBeTCTBHH C AEHCTBYIOLUM IIPHPOOOXPAHHBIM 3aKOHO/ATENTb-
CTBOM HEJIPOTIOJIb30BaTEN M (BJa/IENbLIH HA TIPaBO MOJB30BAHHS Hefpa-
Mu) o6si3aHbl CO30aBaTh Ha TEPPUTOPHH JIMLIEH3HOHHOIO y4acTKa CHC-
TEMY MOHMTOPHMHIA COCTOSIHHS IPUPOIHO#H cpenbl. Pabota ro opraHusa-
LMK MOHHMTOPHHIA BKJIOYaeT 3 3tama. Ha mepBom arare fomkHa GHTE
paspafoTana nporpamMma (IIpoeKT) SKOJOrHYeCKOr0 MOHHTOPHHTIA Tep-
putopun. C 37Ol LENBI0 HEAPOTONh30BATENb CO3AAeT OPraHHU3aLHOH-
HYIO CTPYKTYPY — CJIyXOy 3KOJIOTHYECKOTO MOHHTOpHHTa. Jlomycka-
€TCSl TIPUBJIEKATh MJIs 3TOH LIeJI KOMIIeTEHTHBblE TOAPSAHBIE OpTaHHI
U NPeanpusTHsi, 06JIaa01IHe HeOOXOIHMBIM OITBITOM, LITATOM H COOT-
BETCTBYIOIMM aKKPEIUTOBAHHBIM 060OpyLOBaHHeM. TIporpamma MOHH-
TOPUHTa JIOJXKHA COLEPXaTh OCHOBHBIE Da3fesibl, PaCCMOTPEHHEE
B 1. 15/§ 4 Hacrosuero nocoGust.
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CHauajia TOTOBUTCS XapaKTePUCTHKA NPUPOAHON CpeJtbl JIMUEH3HU-
OHHOTO yyacTka (MecTopoxaeHus). C 3TOH LIeNbio U3y4aloTCs TONorpa-
(pHUECKHE ¥ CIIELHATBHEIE KapThl TEPPUTOPHH, 29POKOCMHYECKHE CHUMKH,
JUTepaTypHBIE HCTOYHHKY, COTlepXallye OlHCaHue KOMIIOHEHTOB NPH-
POIHO# Cpejibl ( pesbecha, TOJIONKH, KIMMATa, THAPOJIOrHY, TI04B, PacTH-
TenpHOCTH). Bobilioe BHHMAaHKe YENSeTcsl apXUBHBIM MaTepHasam
HCTOYHMKAM, OITMCHBAIOIMM TIPUPOJHEIE YCIOBHSE IO HHTEHCHBHOTIO aH-
TPOIOTEHHOTO BMEIIATEIbCTBA.

Jlist cocTaBlieHMsi pasfesia Nporpammbl «XapakTepUCTHKa TeXHO-
TeHHOM HArpy3Ki» IO TIPOEKTY OCBOEHHS MECTOPOXKAEHHS YCTaHABIM-
BA€TCSl [epeYeHb MOTEHIMANbHEX HCTOYHHUKOB 3arpsisHEHHS TEPPHTO-
DHM W APYTHX aHTPOIIOTEHHBIX BO3LEHCTBHH. JlaHHBIE IPEJCTaBIIOT
B TabnuuHOM Gopme (Tabs. 16.1)

Tabnuya 16.1
TexHOTeHHas Harpy3Ka Ha OKPYXalouylio Cpeny

Ne n/m Tokazateny
1 O6bem npeanonaracMoil o6sau HedTH, MITH. T
2 Obnem npeanonaracMoit JOOLIH Ta3a, MIIH. M
3 O6uiee KOMHYECTBO CKBAXHH, IIT.
4 O611as NPOTHKEHHOCTb TPyOONpOBOTIOE, KM
5 TIpoTsXkeHHOCTH aBTOHOPOr, KM
6 TpotsxenrocTs JIBII, kM
7 Konu4ecTBo KYCTOBBIX OCHOBAHUH, OIT.
8 Konuuectso goxumubx crarmmi (JHC), mrt.
9 Konuuectso nrramMoBbix aM6apoB, IT.
10 O61neM orxonos Oypenss, ThC. T
11 KonudecTso kapsepoB 1o Jo6bIYe CTpoiMaTepHaios, WT.
12 O65eM N0OBIYM CTPOHTENLHBIX MATEPHAIIOB, THIC. M
13 KoniyecTBO HCTOUHHKOB BBIGpOCOB B aTMOChEpY, HIT.
14 O6pem BeIGpocoB B aTMocdepy, T.
15 06neM BononioTpebnenns (Toic. M), B TOM wHCHE:
a) | M3 NOBEPXHOCTHBIX BOJHBIX 00HEKTOB, THIC. M
6) | ¥3 rOM3EMHBIX BOJOHOCHBIX TOPHIOHTOB, THIC.M
B) | Ha X038HCTBEHHO-OBITOBbIC HYX/BL, THIC. M
r) | Hanommepxanue rutacrooro nasnerus (LI, Teic. M
16 | O6neM BomooTBENEHUSA (THIC. M), B TOM SHCIE:
a) | B IOBEPXHOCTHEIE BOJIHEIE OOBCKTBI, THIC. M
6) | Ha penbed, THIC. M
B) | B cucremy I, ToiC. M
17 KonngecTBO YCTaHOBOK, LT
18 KoMMyecTBO 1O YTHIM3AlHE IPOMBILIEHHBIX OTXOA0B, IIT
19 l KomiyecTso dakenos ¢ yKa3aHHEM pexuma paGoTsl
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3atem cocTaBiseTcsl UM(POBast KapTa ¢ HaHECEHHEM Ha TOIOrpa-
(hHYECKYIO OCHOBY BCEX YKa3aHHBIX B Tabi. 16.1 o6nextoB. Kpome Toro,
€CJIH MECTOpOXKJEHHEe yxKe (PYHKUMOHHPYET, HO JIOKAJNbHBIH 2KOJOIH-
YeCKHH MOHHTODHHI paHee He Obl OPTaHH30BaH, TO Ha KapTe JOMNOJHH-
TEJIHO 0603Ha4aoT HeTe3arpssHeHHbE H PEKYJILTHBUPOBAHHHE 36M-
Ju. B onmcatesbHOH YacTH paspena «XapaKTepHCTHKAa TeXHOreHHOH
HArpy3KH» ITPHBOAATCS 0COOEHHOCTH 06BEKTOB NPOU3BOAICTBA K HH()pa-
CTPYKTYPBI, KOTOpbi€ HE OYEBHIHH M3 AaHHHIX Tabu. 16.1 U KapTbL

B cnenyromem paszenie NporpaMmel « AHANHU3 CHTYALIMK U €€ OLIEH-
Ka» JaeTCsl XapakTepuCTHKa OyAYILIMX aHTPOIOT€HHBIX BO3IEHCTBHI Ha
KOMIIOHEHTH IPHPOIHOH cpenbl. Heo6X0mHMMO paccMOTpeTs BCe OOheK-
ThI, NIpHBeJiEHHbIe B Talby. 16.1, ¥ KayeCTBEHHO OMmHMCaTh Mpearoarae-
Moe BoszieHicTBHe. Hanprmep, Kakoe BIMSIHYE Ha TMPOJIOTHYECKHH pe-
XKUM TEPPHTOPHH MOXKET OKa3aThb INPOKJIa[Ka TPYOOTIPOBOLOB H CTPOH-
TEJIbCTBO JOPOL, YTO CNIEAYET OXKUIATh OT paboThl (PaKeSbHEIX YCTAHOBOK
U T. J. Tako# aHau3 MOMOXeET HAMETHTb METOOHMYECKHEe OCHOBBI MOHH-
TOpPHHTA.

OCHOBHO¥ pasziest MporpaMmbel — METONHYECKHH. 31ech faeTcs fie-
TaJIbHOE OIHCaHHEe METORMKH [POM3BOACTBA paboT IO BENEHHIO MOHH-
TOPHHIa NPHPOAHBIX CPeLl TePPUTOPHH: aTMOC(HEPHOTO BO3AYXa, TIOYB,
NOBEPXHOCTHHIX (PeKH, 03epa) M MOX3eMHBIX BOMI, CHEXHOTO TIOKPOBA.
[Tpn 3ToM, camu HaGmoneHMs pacnajialoTcst Ha fga Gioka. Ilepsbii
610K HabMIOEHAM M CHEMOK JOJKEH BBIIOJNHSETCS Tepel] Hayajiom
TIPOM3BOACTBA MPOMBICIOBEIX Pab0T M BKJIOYAeT ONpefesieHHe HCXOM-
HOTO COCTOSIHHSI KOMITOHEHTOB IIPHPONHOH cpefibl. Bropo# 610k Habuo-
JEHHH OCYILLECTBJISIETCS B TeYeHHe BCETO repuona HehTenOOBYH H 110
CYLIECTBY SIBJISIETCSI COOCTBEHHO JIOKAJbHBIM MOHHTOPHHTOM TEPPHUTO-
PHH JIHLEH3HOHHOTO OTBOAA.

B 3ak1rounTeIbHON YacTH NMpOrpamMmbl MOHUTOPHHTA HAKOTCS METO-
AWYeCKHe TIOJIOXKEHHS Y NpaBHJa NpenoCTaBNeHHs HHPOPMAITHH.

Bropoi s7an npu OpraHH3aliM MOHUTOPHHIA BKJFOYAET IIOJIEBHIE
pabothl o 0T6opy IMPo6 M IPOBEIEHHIO COMYTCTBYIOIMX 3aMEPOB ISt
OLIEHKH HCXOJHOr0 (DOHOBOTO COCTOSIHHS. TakoKe B IPOLECCEe JAHHOTO
TNOJIEBOO OOCIIE0OBAHUS TEPPUTOPHH YTOYHSIOTCSH KOJHYECTBO M HOJIO-
XKEHHE CYLIECTBYIOLHMX OGBEKTOB TEXHOTeHHOH Harpy3KH, Kapbepos, Hed-
TE34rPsIsSHEHHDBIX 3eMeJIb. TapeH, BHIPYOOK U APYTHX aHTPOIOreHHbIX Ha-
PYILLIEHHH, MONOXEHHe HAMEYEHHEIX B TPOEKTe IIOCTOB, ILIOLIANOK H
ITYHKTOB HaGJIIO[EHWH TIPH BeleHHH MOHMTODHHTA.
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TpeTuit 3Tall MPEAIIONAraeT YCTaHOBKY HEOOXOIMMBIX H3MEPHTeIb-
HBIX COOPYKeHHH, OypeHHe HaOofaTe bHbIX THIPOre0JIOrH4eCKrX CKBa-
YWH, OTOHBKY ILIOLUA/IOK H TIOYBEHHBIX Pa3pe3oB, HX MapKMPOBKY Ha
MeCTHOCTH. TTociie 3Toro MOXKHO HayMHATh BECTH HAOJIIOeHHS], HaKall-
JIHBATH IAHHBIe, AHATH3UPOBATh M TIPEACTABIIATH KX PYKOBOACTBY Hed-
TeoGHIBAIOILEH OPFAHHW3ALMH H B MECTHBIE NIPHPOJIOOXPAHHBIE OPTaHbL.

§ 3. MOHMTOPHHI CHEXHOTO MOKPOBa,
IOBEPXHOCTHBIX BOJ M JIOHHBIX OTJIOXEHHH

B He(Te100HBAIOLX PaHOHaX C YCTOHYMBBIM CHEXHEIM [IOKPOBOM
11e71eC006Pa3HO OTIPeAeNsTh COepKaHue 3arpASHSOLIMX BELECTB, Ha-
KOTUIEHHBIX 32 3HMY B CHEXKHOM TIOKpoBe. Takoe OMnpeieNIEHHE SBIISET-
Sl KOCBEHHHIM METOJIOM MOHHTOpHHTa aTmoctepel. C 3TOH LEEJBIO
B HaMeueHHbIX TOYKAX BHIMOJNHSETCs 0160p nmpo6 cHera. st poBejie-
HYs1 paboT HeOGXOMMO HMETD: CTAHJAPTHBIA CHEroMep-TUIOTHOMEP, CHe-
TOMEPHYIO PEHKY, TIONH3THIIEHOBEIE MTAKETHl EMKOCTBIO 20-30 M3, unc-
Ty10 Jionaty, GyMarKHble STHKETKH, IPHO0D GPS, kapaHzjatil.

OT106paHHYI0 B 33JaHHOH TOYKe TpoOy CHera INOMELIAroT B MOJIH-
STHJIEHOBBIH MAKeT ¥ CHa0XaloT ee 3THKeTKOH. Ha 510# 3THKeTKe yKa-
3BIBAIOT. HA3BaHHE MECTOPOXK/EHHS, JaTy orbopa, HOMep TOYKH, KOOp-
nunathl 10 GPS M KpaTkoe OnMcaHHe TOYKH (Kpai Jieca, 6010710, 100 m
OT KyCTOBO¥ ILIOIAMKH M fp.). KOJIH4ecTBO CHera I0/DKHO OBITH TaKHM,
yTOGBl TP TASHUK 0GPa30BaNOCh He MeHee 3,5 Ji BOMEL Jns aroro
YHCJI0 KEPHOB CHEra, OTOHPaeMBIX C TIOMOLIBI0 CHETOMEPA, IOTDKHO CO-
OTBETCTBOBaTh (POpMYJIE:
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[[ie N — YHCJIO KepPHOB cHera; h — riyOuHa CHeXHOro NOKpoBa, CM.
Eciu cHeromepa Het, TO 0T6OP TPO0 BHITIONHSETCS € MOMOLLBIO HHC-
TOH JioraThl. TIpH 3T0M OTOHPAeTCst MOHOJIUT CHETa PasMEpOM TIPHMEPHO
90x20 cM M BBICOTOH OT TIOBEPXHOCTH CHeTa 10 Mo4Bbl. Hy>KHO TIiaTeb-
HO CJIEIUTD 33 TeM, YTOObl B CHET He IONask YaCTHYKH FPYHTA, TO4BBI,
JIUCTBSI, XBOS ¥ Ip. B KOHLE JIHsI, IO OKOHYAHHIO orbopa 1pob B r07e,
[OJTMATUNEHOBbIE TTAKETHl CO CHETOM JOCTaBJISIIOTCS Ha Gasy, IZie CHer
MOMELIAIOT B SMaIMPOBaHHEIe Beapa. JIonycKaercst IpH TOMELIeHHH npo6
B Be/lpa YIJIOTHEHHME CHEera YMCTHIMH PYKaMH. Jns panbHeriel Noaro-
TOBKY TTPO6 K XMMHYECKOMY aHANN3Y HEOOXOAUMO HMETB: NOHITHIIEHO-
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Bble GYTHUIKH eMKOCTBIO 1,0 H 1,5 11, 3KCTpaKTOp, UMK At IPOGHPOK C
TIPHTEPTBIMH TIPOOKAMY, YETBIDEXXJIOPHCTBIH YIJEPOH, BOPOHKY, CKOTY,
KapaHJIalH, STHKETKH, MEPHBIE CTaKaHbl eMKOCThi0 200 MJI, HECKOJIBKO
MEpHBIX TIPOOHPOK. Benpa co CHEroM HOMKHEI HAXOMHTHCS B TIOMELIE-
HHH C KOMHaTHOH TemnepaTypol. He fomyckaetcst yckopeHue TasHHs
CHera nyTeM HarpeBatust. 1o Mepe TastHUS HAKOMMBILASICS Ha JHE BOAA
HOJDXHA CTMBATBCS B CTAKaH. 3aTeM BOJA NEPEJUBAETCS B IKCTPAKTOP
FO MeTKH U jobasnsercst 10 mnr yeTepexxJopucToro yriepona. Jdanee
SKCTPAKTOP HaJ0 NMOTPSCTH /IS epeMelIMBAHUST PACTBOPA M NOJBECHTD
Ha 10 munyT. IToce 3TOro OTKPEIBAIOT KPaH, U CKOMUBIIHECS B HHXKHEH
4acTH OCaZIOK CJMBAIOT B NMPOOHPKY TaK, YToObl OHA Obijla 3arlONHeHa
NIONTHOCTHIO. I1poOHpKa TIATENBHO 3aKPEIBAETCsl MPOOKOH, CHabXKaeTcst
STUKETKOH ¥ YCTaHaBJHBaeTcs B LK. IIpo6H B IPOGHMPKax TOTOBHI,
TaKUM 06pa3oM, J/is TPRHCIIOPTHPOBKK M NPOBEIEHHS aHANH3a HA CO-
Jep2KaHHe HeQTSHBIX YIJIEBOAOPOIOB.

MOXXHO He 3KCTparvpoBaTh NMPOGH TaJOH BOIBI, 4 3aMOJNHHTE €10
CTeKJISIHHEIE BYTBUTKH €MKOCTEIO 1 JT IOBEPXY C 3apaHee OGaBIEHHBIM
CCl, (10m). HyXHO MOMHHMTb O TOM, YTO XPaHEHHe TaJoii BOLBl B
TeueHHe 4-5 4acoB NMPUBOIMT K 06PA30BaHHI0 Ha CTEHKAX COCYLa, TIe
pacTarvBaeTcsi CHEr, HeCMbIBAEMOH CaXKHCTOH TUIEHKH YTJIEBOLODOJ-
HBIX COBIHMHEHHH, U 3Ta TaNasl BOfA CTAHOBUTCS YKe He IIPHTOIHOM 115l
aHaJiM3a Ha He(TelnponyKTHL

Ocrapumiics B Befpe CHer, NOCKE CJIMBA BOXE! /IS aHaiW3a Ha
YTJIEBOZIOPO/IbL, PACTAILIMBAETCS O KOHLIA. 3aTeM M3 3TOr0 06BbeEMa BOTIHT
HaroJHAIOT NoNMu3TUIeHOBEe OyThuIKK (1,0 ¥ 1,5 11 ¢ Kaxmoii ToukH)
AJIs OTIPEJIeJIeHHS COLEPKaHHUS B CHeTe OCTAJIbHBEIX MHTpenueHTos. He-
0GXOIMMO OTIPEAIeNIATE CONepKaHKe CIERYIOLHX OKA3aTeNel: MUHepa-
JIM3aIHMI0, a30T AMMOHMHHBIH, CyNbdathl, OeH3aHpeH (OTHENbHAT eM-
koctb 1,0 1), xene3o ofliee, CBHHEL, LMHK, MapraHell, pryTh, XpOM,
HUKeJIb, (DeHOJIbI, B3BELIEHHbIE BellecTBa, pH.

PaGotel 1o onperiesieHHIO COIEpKAHHS 3arPs3HSIOLMX BELIECTB B
CHEXXHOM TIOKPOBE IPOBOLSATCS OfMH pa3 B TOJ MEper HayajoM CHEro-
TasiHust. TIpy 3TOM, 1151 IPOEKTHPYEMBIX K OCBOEHHIO MECTOPOXKIEHHE
CHa4aja ONpefesseTcsl HCXonHoe ((DOHOBOE) COCTOSIHUE CHEXKHOTO T10-
KpoBa. CeTb 3KOJOro-TeOXHMHYECKOTO OMPOGOBAHKS B 3TOM CJydae
AOJKHa UMETh IJIOTHOCTh 2X2 KM (1 npoba Ha 4 km?).

B mocnenyroiem, npu peanusauuy pabor IO IKONOTHYECKOMY MO-
HHUTOPHHTY, €2KErOJ{HEIe OTOOPEI P06 CHEXHOTO NOKPOBA CJEAYET IPO-
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BOJIMTB 110 PA3PEXKEHHON CETKe TOJIBKO B XapaKTePHBIX TOYKaX, perpe-
3€HTATHBHBIX [1JI51 TAHHOH [eOCHCTEMBL.

T1py aBapHiHBIX CHTYaLMsIX BBHINOJIHSIETCS MOHHTOPHHI OKPYKalo-
1lleH MPUPOHOH Cpelbl B MecTax asapui. I1pu aToM, METO/MKa TeOXH-
MHYECKOH ChEMKH CHEKHOTO TTOKPOBa COXPAHSIETCs] HEM3MEHHOH, a TOYKH
or6opa 1pob U TNepeyeHb MHIPeHEHTOB HAMEYAKOTCS B KaXK/IOM KOHK-
PETHOM CIIy4Yae.

Ha6moneHust 32 peXXHMOM U HHTPEIHEHTHBIM COCTaBOM MOBEPXHO-
CTHBIX BOJ, OCYLIECTBJISIOTCS ITyTEM OPTaHH3alMK BOLOMEPHBIX TIOCTOB
H CTBOPOB, T/I€ BEIYTCsi HaOJIONEHHs ¥ MPOM3BOIUTCS 0T6Op 1POd.

JLng BBIOJIHEHHsE paboT No 016opy Mpo6 BOZAB HEOOXOMMMO HMETE:
YHCTOE 3MANMPOBAHHOH BEPO, CTEKJSIHHEIE OYTHIIKM €MKOCTBIO 1 1
7151 Ipo6 BOLH! Ha COfieprKaHHe HehTenpOyKTOB, [LIaCTHKOBbIE OyThLI-
Ku eMKocTbio 1,5-2,0 11 st ipo6 BOABL Ha OCTasbHbIE HHIDEIHMEHTE,
MapKep, 3THKETKH, TUIaBCPeAICTBO (JIOAKY). ECH BBINOJIHSETCS 3KCTpa-
THpOBaHKe He(HTENPOLYKTOB, TO BMECTO CTEKJSHHBIX GYTHUIOK HeoO0X0-
[IMMO MMETh 3KCTPAKTOP M SIIHK C Npobupkamu. B ynobom cryyae fs
KOHCepBally npo0 Ha HedTENpOLyKTH Hal0 pacriofiaratb eMKOCTEIO
C YETBIPEXXJIOPUCTEIM YITIEPOLOM.

Ot60op 1po6 Bombl ocyiiecTBasieTcs ¢ TyouHsl 0,3-0,4 M YHCTBHIM
3ManMpoBaHHBIM BefipoM. ‘Ha pekax npo6bl OTCHpAOTCS Ha CTPEXKHE
TI0TOKa, Ha 03epaX — B 30He HaHOONee MHTEHCHBHOTO BOLOOOMEHA.

Oro6paHHas BOIA C/IMBAETCS! B TLIACTHKOBBIE GYTHUIKH, KOTOpEBIe CHab-
JKAIOTCS ITHKETKOH (MapKupytoTcs). Bony, npesiHasHayeHHY10 /s Onpe-
IETIEHUs] COIEPIKaHHs He(TEIIPOAYKTOB, CJIMBAIOT B CTEK/ISHHEE €MKOC-
TH U KOHCEPBHDPYIOT YeTHIPEXXIOPUCThIM yryiepoom (10 ma Ha 1 ymtp),
MM OHa ITOJ[BEPraeTCsl IKCTParMpOBaHUIO € TOCTEAYIOLIMM CIIMBOM 3KCT-

. pakrta B NPOOHPKH.

Kpome HeQTenpoRyKToB, B IOCTABIEHHOH B JIab0paTOPHIO BOJIE OrIpe-
LEJISTIOT CIEAYIOLIpe roKa3aTes: pH, B3BelleHHbIE BELIECTBa, CYXOi OCTa-
toK, BITK MOJHBIH, CBHHEN], LIMHK, MapraHell, XpoM, HHKeJlb, Xene30 00-
1liee, a30T aMMOHHHHEIH, (hocdatsl, Cysparsl, xaopuns, CITAB, geHomsL

C 1eJIbI0 YCTAHOBJIEHHST 33aBHCHMMOCTH 3arPsi3HEHHS C THPOJIOTH-
YeCKHM PEXKHMOM Ha pEKaX OpPraHHM3YHOTCS THADPOJOTHYECKHE ITOCTHI.
Oxu 060pyIYIOTCSt BOMOMEPHBIMH CBAsIMK H [IOCTOSHHBIMH BOAOMEPHBI-
MM peHKaMH.

ITocsle YCTAHOBKM CBadl M HYJIH NMOCTOSIHHBIX PEEK HMBEIMPYIOTCS
C LEJIBIO OTIpeiesieHHst ux otMeTok. Hasnayaercsi HyJib octa — yCJIOB-
Has IJIOCKOCTh OTCyeTa ypoBHeH. OTMeTKa HyJisl I10CTa, Kak IPaBMIIOo,
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NpHHUMaETCst ycJioBHas. OrnpelesisiFOTCSl IPHBOAKY CBal, paBHBIE pas-
HMIE MEXTy OTMETKOH Bepxa CBad M HyJs! 1ocTa. IIpHBOIKY BEIpaXKa-
I0TCSI B CAHTHMETPaX.

B6JM3M BOLOMEPHBIX IMOCTOB 3aKJIANBIBAIOTCS THIPOMETPHUECKHE
CTBOpbL. B KawecTBe IMIPOMETPUYECKOH MepenpaBbl MOXKHO MCIIONb30-
BaTh CYLIECTBYIOUIME MOCTBI, HJIH COOPYXKAeTCs CTleLasbHEI THIpO-
MeTpHYeCKHH MOCTHK. Ecay peka umeer 1mprHy Goliee 5 M, opraHusy-
10T TPOCOBYIO MMAPOMETPHYECKYIO TIEpETIPaBYy.

Ipn m3mepeHHH pacxozia HEOOXONHMMO HMETh He MeHee 5 CKopocT-
HBIX BepTHKaned ¥ 10-12 npomepHEIX. B MeXeHb YHCIO CKOPOCTHBIX
BEPTHKAJIE MOXeET OBITb YMEHBbIIEHO 0 1-3 B 3aBUCHMOCTH OT LIMpH-
HBl PEKH.

Jlns1 BBITIOJIHEHHST BOJIOMEPHBIX U FHIPOMETPHUYECKHX paboT HeoO-
XO[MMO HMMETb. NIEPEHOCHYIO BOAOMEPHYIO PeHKY, IHIPOMETPHYECKYIO
LITAHTY, THAPOMETPHUYECKYIO BEPTYILIKY, CEKYHIOMED, MEPHYIO JIEHTY
WM pyJneTKy. st Hi3MepeHHs TIyOHH MOXHO HCTIONB30BATh HUBEJUP-
HYI0 pedKy MJH THIPOMETPHYECKYIO ILTAHTY.

HMamepenue ypoBHSI BORBI NMPOM3BOIUTCS C TIOMOLIBI0 TIEPEHOCHOH
BOZIOMEPHOH PEFKH, KOTOPAst yCTaHABIMBAeTC sl Ha GIIKaMIIyIo OT ype-
3a CBal0, OrOJIOBOK KOTOPOH HaXOAMTCS Mof BomoH. OTCUeT Aenaercs ¢
TOYHOCTBIO 70 | cM. 3ammch npousBopurcst B «KHHXKKY It 3amicH
BOIOMEPHBIX HaOMOAeH H». Bo BpemMst H3MepeHHs YPOBHS BEITIOJIHSIOT-
Csl BU3YyaJlbHbie HaOJIOAeHHs, O YeM JeJlaeTcs 3alTiCh B BOLOMEPHOH
KHIXKe. BusyasbHbie HaOMOIEHHS BKTIOYAIOT OLEHKY JIeJIOBOk 06CTa-
HOBKH (3abepery, 3aKpauHBl, IPOMOUHBI U JIP.), HaJH4He HeTSHOH ILIeH-
KH, HeOOBIYHLIH LIBET BOZBL

H3ameperns pacXofOB BOIE HEOOXOMMBI JIJIsT OLIEHKH BOIHOCTH PEKH,
C KOTOpPO¥ CBSI3aHa KOHLIEHTPALMS 3aTPSI3HSIIOIMX BeIeCTB. YeM Goib-
1e BOOHOCTDL PEKH, TEM HIXKE COfiepXKaHHe HHIPEUEHTOB MPH OHOM H
TOM K€ YDOBHE MX TOCTYIUIEHHs B PeKy. KpoMme Toro, o6beMsl CTOKa
BOZIbl HEOOXOMHMMBI 1151 TIOCTPOEHHS IPOTHOCTHYECKUX 3aBHCHMOCTER.

Ipy HamM4MK KOMILIEKTa NPpHOOPOB HaHOOJIEe TOUHbIE PE3YJIBTATH

2T H3MepeHHe PacXOZiOB BOJbl BePTYLUKOM. [TepBbIM 3Tariom SIBRSIIOT-
cs1 paboTel 1o Tpomepy ry6uH. C 3TO# LIEJIBIO TIOMEPEK PEKH WM T10
THIPOMETPHYECKOMY MOCTHKY NPOTSITHBAETCS] MepHas pyJieTka. I1o a1oi
PYJIETKE HAMEYAKOTCs! NPOMEPHBblE BEPTHKANH, T. €. TOYKH, Tie Oyler
TIPOM3BOAMTLCS H3MepeHue IyOHH. PysieTka 32KperuisieTcsi B HEKOTO-
POM TOCTOSSHHOM MecTe (KOJI, METAJUIMYECKHH IUTHIPb, CTOMKA MEepPHI
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MmocTa M f1p.). OT 3TOro NOCTOSHHOTO Hayalla UIET OTCHET IOJIOXKEeHHS
TIPOMEPHBIX BepTHKaseH. Mx 1omkHo 6biTh He meree 10-15, paBHOMep-
HO pacripefiefieHHbIX 10 IUMprHe pekd. C MOCTHKZ I TIpH Majion
Iy6KHe BOPOM BOIOMEPHOH PeMKOH, THIPOMETPUYECKOH IITAHIOH HIIH
HYBEIMPHOH PEMKOM M3MEpSIoT IMyOMHB M 3aNuChBalOT B «KHIKKY
JUTST 3aITHCH M3MEepeHHs] PACXOfa BOAbI>. [lepes poMepom TJIyGHH H3-
MepsIIOT YPOBEHD BOJBL

Jlajyee Ha3HAYAIOT CKOPOCTHEIE BEPTHKANH. KX JOMKHO OBITH He
MeHee 5, ¥ OHM PaBHOMEPHO Pa3MeMIAOTCS TI0 IUHPHHE PEKH yepes 1-2
TpoMepHHIe BepTHKANH. HauHHAI0T H3MepsiTh CKOpOCTh TeveHwst. T1pu-
MEHSIETCSt TAK Ha3bIBAEMBIH OCHOBHOM CIIOCOO M3MepeHHs! CKODOCTeH,
Korza rocenHue (ukcupyior Ha 0,2 1 0,6 riry6unsl notoka. ITpu riry-
6uHe Meree 40 cM CKOpOCTb H3MepsioT B OftHOH Touke — 0,6 pabouei
rJryOUHBL

BepryllKa 3aKpeIuisieTcsi Ha LITaHTe Ha HeoOXOOMMOH TyGHHe M
omyckaercst B Bomy. HauuHaroT nocTynarh 3BOHKOBBIE CHTHAJIEL Hepes
Kaxapie 20 060poToB BUHTA. [lepBrie OIMH-/IBA CHTHANA MPOITYCKALOT.

C HayaJIOM CJIEYIOIEro BKIIOYAIT CEKYHIOMED M HAYMHAIOT CUeT
curnanos. Yepes 100 cekyHs C MOCTYILJIEHHEM CJIEAYIOLIETO CHIHana
CEKyHIOMep BHIKJIIOYAIOT, 3aIich 06 H3MEPEHHH CKOPOCTEH 3alHChIBa-
10T Ha COOTBETCTBYIOLIEH CTpaHHLe «KHHXKKH [Ist 3aIHCH H3MEPEeHHUS
Pacxofia BOfibl». PacCUMTHIBAIOT CKOPOCTH TEYEHHs! BOIBL, HCIIONb3Ys Ta-
pypoBoYHyto Tabmmiy. CpeaHsis CKOPOCTb Ha BEPTHKAIH BBIYHCIIAETCS
KaK cpefiHee api(hMETHYECKOE H3 U3MePeHHH Ha 2-X riyCuHax.

TIpy HaMepeHMH CKOPOCTH TeYeHHs BOLBI MHKDOBEPTYILUKOH, TIOKasa-
HUS1 CKOPOCTH CHHMAIOTCS Cpasy C [HCILIEst M 3aIMCBIBAIOTCS B «KHIDKKY
[L7T51 3aTMICH M3MEPEHHS PACXOZA BOIBD» 0e3 TIPOMEKYTOYHBIX BEYACIEHHH.

3aTeM BBMMCJISIIOT 30€Chb e B «KHIDKKe..» pPacxoll BOAH HyTem
YMHOXEHHS CDeIHeH CKOPOCTH MeX/ly CKOPOCTHBIMH BEPTHKA/ISAMH Ha
[UIOL@hL BOHOrO ceueHusi. TlocneqHsist NoJIy4aeTcss B Pe3yJibTare yM-
HOKEHHs! CpefiHed ryOHHbI Ha IIMPHHY MEXy POMEPHBIMHU BePTHKA-
JISIMH ¥ ZIANTBHEHILMM CJIOKEHHEM YACTHBIX TUIOILaZIed MeXIy CKOPOCT-
HBIMH BepTHKansiMi. [IoJyueHHble YaCTHbE PaCXO[Hl MEXY CKOPOCT-
HBIMH BEPTHKAJISIMH CKJIaIIBIBAIOTCS] H TIOJTyJa€eTCst OOLME PACXOA BOABL.
Cpe/iHIO CKOpOCTh MeX[y Geperom ¥ nepsoi (rocsienHel) CKOpPOCT-
HOH BEPTHKAJIBIO HAXOHST NMyTeM YMHOXEHHsi Cpe/iHeH CKODOCTH Ha
3THX BepTHKansix Ha Koadpuuuent 0,7. Pacxonsl BOIB H3MEPSIOTCS
B MOMeHT 0oT60pa NMpo6 Ha XMMHYECKUH aHaJH3.
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IMoctel 060pynyrOTCSt Ha BCEX KPYITHBIX BOIOTOKAX JIMIIEH3HOHHOTO
y4actka. OHM pacrnonaraloTcsi Ha BXOJie B Ha BbIXOIE PeKH C TEpPpPUTO-
pun otBofa. EciM BOIOTOK HAXOOMTCH B IpaHMI@EX y4acTKa, TO MOCT
o6opynyetcsi B ycTee. Takke npy HazHaYeHHUH MeCT 00YCTPORCTBA I10-
CTOB HY>XHO YYHTBIBATb HANHYHE Ha BOLOCOOPE TepPUTOPHIL C BEICOKOH
BEPOSITHOCTBIO dBaPHHHBIX COPOCOB 3arpsi3HSIOLMAX BEIIECTB, GOJBLIOHN
TEXHOTeHHOM Harpy3KOH, PaClpOCTPaHEHHEM 3arPsI3HEHHBIX TUIOIA/EH.
INpy Ha/MYMK Ha BOZOTOKE MHOXKECTBEHHBIX HCTOYHHMKOB 3arpsi3HEHHS!
TIOCT PACIIONaraxT HHKe MociefHero u3 Hux. O6sa3arensHo o60pyayoT
1-2 (oHOBBIX TIOCTa Ha He3arpsi3HEHHEIX BONOTOKAX M 03epax, JaHHEIE
KOTOPBIX OYZLYT CNy»KuTh 62308 CpaBHEHHS C OCTAJTBHBIMH TIOCTAMH.

Ilocne o6opyroBanns NOCTOB IPOM3BOASTCS U3MEPEHHS LIS OLIEH-
KH HCXO[THOIO COCTOSIHHS TIOBEPXHOCTHBIX BOAL. C 3TOH 1iesibio OTOHPaIoT
1poObl BOLEI H3 BCEX BOJOTOKOB M BOLOEMOB JIMLIEH3HOHHOTO Y4acTKa H
HM3MepSAI0T YPOBHU M PAcXO[bl BOZBI HA MOCTAX.

B niocnenyromem, npyu peanyaalyy IporpaMmMbl MOHUTOPHHT@ OTGOD
11po6 BOZB! BBITOJIHSETCSt TOIBKO Ha BONOMEPHEIX TocTax. Kak npaswuio,
paboThl N0 OT6OpY MPO6 U H3MEPEHHIO PACXOHOB BOIBI MMPOBOMST B OC-
HOBHBIE (Da3bl BOZHOTO DEXKUMA: Ha TIOTbEME, [TUKE U CTIaJie BECEHHETO
MOJIOBOAbS, B IEPHOL JIeTHEN MEXeHH H TIPH MPOXOKIEHUH JTOXKIEBOTO
NaBOAKXa, OCEHBIO Iepef] IEOCTABOM H B KOHLIE 3UMHEH MEXEHH.

YPOBHHU BOZIE! peKOMeHAyeTcs onpeziensith | pasz B 3 musi (10 pas B
MeCsII) Ha MaJbiX BOJOTOKAX U | pa3 B lekany Ha GONBLINX peKax U Ha
o3epax.

Ipu aBapysix OpraHU3yIoTCs! HOTMONHUTENBHbIE ITyHKTHE 0T00pa 1po6
Bozisl. IIpu atom yacrora or6opa rpob MoXKeT Bo3pacrarh: 1 pa3 B CyT-
KY, 1 pas B & fmHeit, 1 pa3 B fekany. [ aBapuUBHBIX CIy4YaeB HOJIKHA
6rITh paspaboTaHa JOMOJHUTENbHAS IPOrPaMMa MOHHTOPHHTA.

B IOHHBIX OTJIOXKEHHSIX PEK M 03ep HAKATUTHBAKTCH H KOHCEPBUPY-
I0TCS1 3arpsi3HeHusi Bofbl. [103TOMY COCTaB JIOHHBIX OCAJKOB, C ONHOH
CTOPOHBI, OTPa’kaeT Ka4eCTBO BOJB! B HACTOSILLEM U TIPOLLIIOM, C APYTOH
CTOPOHBI — HaKOIMBIIKECS Ha JIHE BOLHOIO OGBEKTA NOJUIFOTAHTB MO-
TyT CHOBA IONaJaTh B BOAY, BbI3bIBAs €€ BTOPHYHOE 3arpsi3HEHHE.

Ot6op npo6 OOHHEIX OTJOXKEHHH 0OBNMHO MPOH3BOIUTCS B TEX XKe
TOYKAX BOZHOTO 0ObeKTa, T7e GepyT npobet BOmbL. JIyisi TIPOM3BORCTBA
paboT HeOOXORUMO UMETh JHOYEPIIaTENb, NOJIUITUIEHOBbIE TAKEThI, ITH-
KeTKH. Jlo6BITast ¢ MOMOLUBIO AHOUEeprnaressi npoba HNOHHBIX OCANKOB
MOMEIIAeTCst B LeNNO(aHOBEIH NAKEeT, KyJia KIaayT OyMarkKHYI0 STHKET-
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Ky C yKa3aHHeM BOJHOTO OOBeKTa, MecTa 0T00pa Npolsl H JIAThL. Hap-
[IKCh HA 3TUKETKe NeNaloT KapaH#aloM. 3aTeM ee CBOPaYHBAaNT TaK,
4TOBH! TEKCT GBUT BHYTPH M NOMELaI0T B naker. O6bem 1poGbl 06BMHO
He mpesrinaer 500-700 1. Tlocne ot6opa 1mpo6 npubHITHS Ha 6a3y
Tpo6HI PACKJIANBIBAIOT IS CYLIKH Ha OTKPBITOM BO3MYXE, €CIH T03BO-
JISET TIOTONIa, WK B NOMELIEHUH € 1IeJIbI0 yAAJIEHHS 32 CHET HCIapeHHA
wsnunIHeR Bnary. Ilocne — B MarepyaTbie MEIIOYKH, M B T2KOM BHJE
OHM TOTOBBI K TPAHCTIOPTHPOBKE B J12GOpaTOPHIO.

B JIOHHBIX OTJIOXKEHUS! ONPEESISIOT COMepyKaHye HeqTeNnpoRyKTOB,
pH, X70pHIOB, Xene3a obLIero, CBUHLE, LIMHKA, MapraHia, pTyTH, Xpo-
Ma, HUKeJisl, a30Ta AMMOHHEHOTO, HUTPATOB, HUTPUTOB, (POC(ATOB, CYJIb-
tatoB. OT6op NP0 AOHHBIX OTJIOKEHHE BBITIONHSIETCS] TIEpPBEIH pas NpH
OLeHKe (hOHOBOTO COCTOSIHHS, @ B TIOCTEAYIOLIEM 1 pa3 B TOR B JieTHee
BpEMSL.

B cnyuae aBapuu opraHusyetcst o6CieioBaHue NOBEPXHOCTHBIX BOK
B paitone coGbiTusi. HamewaroTcst MyHKTE! 0TO0pa npo6 BOXBL H COCTaB
uHrpenyerToB. [IpH 3HAUMTETHHOM BO3LEHCTBHH I10CTE 06c15e11013aﬂm
COCTABJISIETCS! IIPOrPAMMAa MOHHTOPHHIA TEPPHUTOPHH, TIONABLLIEH MO BJTH-
SIHHE aBapHUH.

§ 4. Cupporeosioryyeckue HaOMONEHNs U MOHUTOPHHF TOYB

3arpsisHeHue NOJI3eMHEIX BOJl HA MECTOPOXKIEHHH CBS3aHO C IByMS
daxtopamu. [Ipex/ie BCEro, 3T0 NOCTYIUIEHHE 3arPA3HSIIOIX BELLECTB
CBEpPXY 3a CYeT Pa3NuBoB HE(TH ¥ MHHEPANM3OBAHHBIX BOL. B atom
ClIy4ae 3arpsi3HSIOTCS TOJI3EMHBIE BOJBI CAMBIX BEDXHHMX TOPH3OHTOB.
Bropoii HCTOYHHK — 3T0 GypoBble CKBaKHHBL. IIpH HEKaueCTBEHHOM
BBITIOJIHEHKMY OYpOBBIX paboT 10 3a2KOJIOHHOMY NPOCTPaHCTBY B IOA-
3eMHble BOJBI MOTYT MOCTYIIaTh 3arPsA3HATENH U3 IIPOAYKTHBHBIX [LIac-
TOB ¥ 3aTeM PaCIPOCTPaHSTBCs [0 BOLOHOCHOMY [OPH30HTY. B ciryuae
NOAOGHOTO PasBUTHST COOHITHI 3arpsi3HEHHBIMH MOTYT OKa3aThbCsi BOZBI
TyOOKHX MOA3eMHBEIX TOPHU30HTOB, B TOM MHCJe K INPECHBIE BOBI XO-
3SHICTBEHHO~TIUTHEBOT0 Ha3HAYEHHS.

JLIsi OCHOBATENIBHOTO M3YYeHHWs TIPHYHMH 3arpsisHEHHsS! NOA3EMHBIX
BOL 3aKJIaJbIBAIOTCS OINOpHAas M Clelyalu3rpOBaHHas IMIPOreoJor-
yeckast CeTh, IIPEyCMATPUBAIOLIAsT KOMILIEKC (DHIBTPALMOHHDBIX paboT
Y PEXXMMHBIX HaOMmoeH . B yCIOBHSIX OTAE/IBHOTO He()TerasoBoro mMe-
CTOPOXKAEHUST TIPOM3BOLCTBO TaKUX PalOT HEBO3MOXKHO IO SKOHOMH-
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YecKuM coobpaxkeHHsIM. [T09ToMYy OLieHKa 3arpsi3HEeHHs NOJI3EMHBIX BOJI
OOBIYHO BHIIOJHAETCS HA OCHOBE NMPOCTEHIIIHX HaOJIFOIEHHH.

DPOHOBOE COCTOSIHUE OIpeIENSeTCst yTeM 0T60pa Mpob MOA3eMHBIX
BOJl M3 KOJIOZALIEB U BOLO03200PHBIX CKBaXKHH XO3SIMCTBEHHO-ITUTLEBOTO
HasHayeHus. Ilepen or6opom Npob HEOOXOIHUMO 0BECIeYUTD OCTYILIE-
HHE B CKB2)XXHHY (KOJIOfel[) CBeeH BOMAB! M3 MOA3EMHBIX FOPH3OHTOB.
Jlnst 3T0ro MpOM3BOAMTCS OTKayKa TPOMHOrO OObeMa BOMIBI, KOTOPBIH
BMEIIAETCsl B TIOJIOCTH 0OCafHOM TPyOhl CKBAXHHBI (KOJIOALA).

JIOTIOMHHTENTEHO K MMEIOIIMMCS HCTOYHHKAM XO3SIHCTBEHHO-TUThE -
BOTIO BOAOCHa0XXeHHs1, He0OXOIHMO BEIOpATh Ha TEPPHTOPHH MECTOPOXK-
JEHHsT KYCTOBOE OCHOBAaHME, PACMOJIOXEHHOE B THIHYHBIX YCJOBHSIX.
Ot 37010 KYCTOBOrO OCHOB2HHS IO MOTOKY TPYHTOBBIX BOL B CTOPOHY
6/mKaiIIero BOLOTOKA JIOJKEH GHITh 3aJI0XKEH CTBOP HAGIONATeIbHEIX
CKBaXKHH. CKBaXXMHEBI 6ypSITCH Ha IEPBBIH OT MOBEPXHOCTH BOAOHOCHBIH
TOPH3OHT M 00CAXKHMBAIOTCS MeTaJuMyeckod Tpybod D=100-150 mm
C (PUIBTPOM B H¥DKHeH 4actu. [nmHa Quietpa He Gonee 0,5 m. OH
npezcTasJiseT co6oH nephoprpoBaHHYI0 HIDKHIOK YaCTh O0CATHOH TPY-
651, 06ePHYTYIO (DUIBTPYIOLIHM MaTePHATIOM (CTEXIOXOJICT 1 1p.). Ecum
CKBaXKHHa pacrioyiaraercst Ha 6oJsiore, TO ee o6canKa MOXeT ObiTh BbI-
TIOJIHEHA B BHJE JePeBIHHOTO flkKa. CKBaXUHBI pacIoOIaTaloTcsi Ha
paccrosiauu 20, 100, 300 m ot KycToBoro ocHoBaHus. Ecyii B nporiecce
MOHMTOpHHTa OyZeT OOHapYyXeHO NBHXKEHHe 3arps3HSIOLMX BELIECTB
TI0 TIOTOKY TPYHTOBBHIX BOZ, TO MOTYT OBITb 3aJI02KeHbI JIOTIOJTHUTEIbHBIE
ckBaxkHHH Ha pacctostHuy 500 u 1000 M OT KyCTOBOTO OCHOBaHHSL.

Ot160p 1po0 BOAE! Z715i XMUMUYECKOTO aHA/IN3a OCYLIECTBIISIETCS 2Ke-
JIOHKOH. 3710 1uausAp D=5-8 cm u BeicOTOH 15 CM C OTBEpCTHEM B IHE.
OtBepcTHe 3aKpHIBAETCS KJIaTlaHOM B BHJle HIapUKa MJIH APYTCH KOHCT-
pyxiH. TIpy ormyckaHvy B BOZLY NOJ ee IaBJeHHEM IapHK TIOTHHUMAET-
Csl BBEPX H BOna 3axomut B LmHAp. Ilpy nopbeme IWIMHApPA BBILE
YPOBHSI BOLB! B CKBaXKHHe, IMOZ [ABJIEHHEM BOZBI B LAJHHJpDE ILIAPUK
3aKpbiBaeT OTBEPCTHE, M BOAA He BHITEKaeT U3 LUnuHIpa. OTeepcTve B
[HE H LIAPHK JOJDKHBE! OBITH NMPUTEPTEL, T. €. LIAPHK JIOJRKEH ILIOTHO
TIpHJIeraTh K OKPeCTHOCTSIM OTBePCTHS. B mpocreiiuem cliydae BMECTO
JKEJIOHKH MOXKHO BOCTIOJIb30BAThCS METAJUTHYECKOH (1IaCTHKCOBOH ) GaH-
KOH, IPUKPEIIEKHOH K JIEPEBSIHHOMY HJIH METAJUIMYECKOMY CTEPIKHIO.

INeper orGopom mpo6 NMPOM3BOOMTCS OTKAYKA BOIBI U3 CKBAXKHMHBI
Ha NOJIHYI0 Iy6uHY. B cienyione CyTKi HaKOMUBLIASICS B CKBAXKHHE
BOZla y»ke orOupaeTtcy Ji1s1 aHanu3a. Boga B OyTHIJIKAX KOHCEPBHPYETCS
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Y HarpaBJisieTcst B labopartopHio. [lepeyeHs onpesiensieMbIX HHIPeIHEH-
TOB HA3HAYaeTCsl TOT XK€, 4TO U [IJIsl IOBEPXHOCTHBIX BOA. Yacrora or6o-
pa npob aHaJIOrWYHa MOBEPXHOCTHBIM BOLAM.

J1/1s yCTaHOBJIEHUS! CBSI3H MEX]y 3arpsi3HEHHEM IOJI3eMHBIX BOI H
0COBEHHOCTSIMH MX PexHMa HeOOXOIMMO BeCTH HalbJIoeHHs 3a YpOB-
HeMm. C 3TOM 1IEJIBIO TIOCJIe YCTAaHOBKH 4epe3 2-3 JHS BBHITOJHSIETCS
HEBHJTMPOBKA KOHAYKTOPOB CKBAXXKHUH M NIOBEPXHOCTH 36 MJIH BOKPYT HHX.

HaGmonenus 3a ypoBHEM BOZbI B CKBAXKMHaX INPOU3BORATCH 1 pas
B 10 nHeft. MiamepeHus BBIIOJHSIOT «XJIOITYLIKOH», KOTOpasi Ipe/ICTaB-
JsieT coB0H MeTaJUTHYeCKHH LMIHHAP ¢ JHOM D =2-3 cM ¥ JnHHOH
5-6 cm. Ha fHO 3a7MBaeTcsi CBHHEL| TOJMIMHON 2-3 CM I yTsKene-
HHST «XJIOMYIIKH». K BepXHeH 4acTH UHIHHpa NPHUKPEIUISeTCs MEepHas
JIeHTa, pa3buTas Ha CaHTHMeTpHL. FI3amepeHHs POK3BOLAT OT BepXa KOH-
OYKTOpa MyTeM OIYCKaHHs JIEHTH! C «XJIOIYLIKOH» B CKBaXKuHy. B Mo-
MEHT KAaCaHHs [MIMHAPA H BOZB! CJIBIIIEH XapaKTepHBIH XJI0IoK. Korna
pasfaeTcst XJIOMOK, 10 JIEHTe (PUKCHPYeTCs! yPOBEeHb BO/IH B CKBaXKHHE.
OT U3MEPEHHOTO 3HaYeHHsT OTHUMAIOT BBICOTY KOHAYKTOpA Haj, 3eMJieH
W TIONTYYaeTCsl YpOBeHb IPYHTOBHIX BOZ (YIB). Pesyibrathl 3anmuchHBa-
I0TCSI B KHIDKKY HaOmoeHHH.

Ot6op npob AJ1s1 OLiEeHKH (POHOBOTO COCTOSIHUS TIOA3EMHEBIX BOJ, OCY-
LIECTBNISIETCS U3 BCEX BO3MOXKHBIX MCTOYHHKOB Ha TEPPUTOPHH JIHLEH-
3MOHHOTO OTBOZAa (BOMO3a6OpHBIE CKBaXKMHEI, KOJIOALBl, POOHHKH),
a TaKkXKe M3 YCTaHOBJIEHHBIX T'MIPOTeOJIOrHYeCKUX CKBaXHH. B rocre-
JIyIOLUeM HaOJFOfIeH s BeIyTCA 10 YCTaHOBJIEHHBIM B ParioHe JI00bIBao-
ILIEr0 KyCTa CKBAaXKHWHAM U B XapaKTepHbIX MYHKTaX (KOJIOALAX BOLO3a-
GOPHBIX CKBAXKHMHAX, POJIHUKAX), PACIIONIOXKEHHBIX KaK B paliOHax 3ar-
pSi3HEHHSs IIPHPOIHOH CPeflbl, TAK M Ha (DOHOBHIX TEPPHTOPHSAX.

I1py MOHUTOPHHIe IIOYB BO BCEX CJIyHasiX OCHOBHOH yIIOp JleslaeTcsl
Ha H3y4eHHe eHeTH4eCKHUX TOPH3OHTOB TIOYBEHHBIX Pa3PE30B U B3sTHE
13 HUX 00pa3LoB. I1py HccreioBaHUM NIOYB [0 HavYasla MX 3arpssHeHHs
TLIATELHO H3Y4aloTCsl BCe 0COOeHHOCTH pefibedha HCCIeAYEMOIO ydac-
TKa H BO3MOXHbIE ITyTH MHIPallMM HeTH W [APYIMX 3aTpA3HSIOHIMX
pelecTs. Ha 3THX BO3MOXHBIX MyTSIX MHTPALMH IOJLIIOTAHTOB 3aKJIa-
JIBIBAIOTCS KJIOUeBbie YIACTKY — OCHOBHEIE pa3pe3sl. Kpome TOro, yuH-
THIBAIOTCH JIAHAUIA(THOE CTPOEHHE TEPPUTOPHH Y TEXHOTEHHBIE YCJIO-
BHsi. [ToyoXeHre KJTIOYeBbIX YHaCTKOB — MECT 3aJI02KEeHHs pa3pesoB H
ot6opa o6pa3loB NOYB BHaYasle HAMEYAT Ha KapTe, 3aTeM YTOYHSIIOT
Ha MecTe BO BpeMst oOcneoBanus. Takye KiIloueBble YUYaCTKH SBJISIIOTCS
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(POHOBBIMHM 3TaJIOHAMH CPaBHEHHS] — YYaCTKAMH, He HCITHTaBLIMMH
TEXHOTEHHBIX Harpy3ok.

INpy HANTHYHK y2Ke MMEIOILETOCS] 3arpsSSHEHHH TIOMB Ha MECTOPOXK-
JIEHHM Ha OCHOBAHHMH IIOJIEBOTO 0OCNENOBAHUS Ha3Ha4aloT MIOIOJIHH-
TeJIbHblE pa3pe3rl. C 3TOH LeJBIO TIPH PeKOTHOCLMPOBOYHEIX MapILpyT-
HBIX HCCJIEIOBAHUSX YTOYHSIOTCS CTPYKTYPBI aPEasioB 3arpsi3HEeHHMS, HX
BHEIIIHHE MPAHMIEL, CONPSKEHHOCTb TEXHOTeHHBIX UCTOYHUKOB C OKPY-
KAIFMH JTAHAWA(TAMY, BHSABISIOTCS Y3/Ibl MAKCHMANBHBIX HAPYLIE-
HHHA. Tak Kak NMOTOKM He(TH MOTYT OBITh BUIMMBIMH M HEBHIHMBIMH,
OlEHKA 3aTPA3HEHHS IPOBOJMTCS MO aHANH3Y CepHH OYBEHHBIX pa3pe-
30B, IIPHHAJJIEXKALMX MPOMHIISAM, KOTOphlE PACTIONAralTcs B HATPAB-
JIEHHH JIBHXKEHHS IOBEPXHOCTHOLO CTOKA OT MECTa PAa3jiMBa 10 30HHI
IIPOMEXKYTOYHOH HJIM KOHEYHOH aKKyMYJISILIHH.

Jly1st XapakTepHCTHKY IPOCTOrO (MOHOTEeHHOTO) apeaia HeoOXOTHMO
He MeHee YeTHPeX TOYeK HaOmOeHHs (sApPO apeasa, CPenHsis YacTh,
KpaeBasi 30Ha, BHEIUHHI KOHTYD 3a IpefieNlaMi MOPQOJIOTHIECKH BHIK-
MBIX noBpexkienHi). ITocneHsaa Touka HyXHa [JIst BCKPHITHS BO3MOXK-
HBEIX BHYTPHIIOYBEHHO-TPYHTOBBIX TIOTOKOB, HE MUMEIOIUHX OTPAXKEHHS
B MOP(OJIOTHY JIaHAADTOB.

o pesynbratam 06cC/ie1OBAHNS IPUHUMAETCS! PELEHHE O 3aKIaKe
JIOTIOJTHUTENIBHBIX pa3pe3oB. BriGuparoTcsi THIMUHBG (10 JlaHmmagt-
HBIM M TeXHOT€HHBIM IPH3HaKaM) y4YacTOK 3arpsi3HEHHBIX IOYB, IJie
3aK/Ia/IbIBAOTCSl TIOYBEHHEIE Pa3pe3bl HAa OCHOBAHHH YKa3aHHOTO IMOJI-
xopna. Enle onvH [ONOMHHTENbHBIH pa3pe3 3aK/JafblBaeTCst BOJIM3H [Hl-
POJIOTHYECKOH CKBaXXHHBI Ne2, yCTaHOBNEHHBIH Ha paccrosuuu 100 m
OT OOBIBAIOLLETO KYyCTa.

Jinsi IOJTHOM OLIEHKH KCXOIHOTO COCTOSIHHSI NOYB MECTOPOXKIEHHS,
KPOMe YKa3aHHBIX Pa3pe3oB, JeJAIOTCS MPHUKOIKH C ILTOTHOCTBIO CETH
oT6opa 06pa3ioB 2X2 KM.

B nanbHeri1IeM MOHHTODHHT 3arpsi3HeHHs TI0YB HODKEH GyIET Mpo-
BOIIMTLCS IyTeM 0TOOpa 0Opa3iioB M3 OCHOBHBIX W JIOTIONHHTEJNBHBIX
paspesoB. 2TH fiaHHBle OYAYT JONOJHSTECS 00pa3LiamMu NPUKOTIOK, pac-
TNIOJIO>KEHHBIMH 110 4 pymbam Ha paccrosiaum 100 M (Ha 1J123) 0T KycTo-
BOTO OCHOBaHHS, I7ie OYZeT 3aJi0XKeH [HIPOJIOTHYECKUE CTBOP.

Ilpu wccrenoBaHyH NOYB TIPOU3BOOUTCH OIMCAHME BEPTHKAJIBHOIO
NpodKIIsS — TMOTOPH30HTHAS (DUKCALIUST 06X MOPGHOIOTHYECKUX TIPH-
3H2KOB. MHJIEKC TOPH30HTA M €r0 MOIIHOCTb, OKPACKa, MEXaHHYECKUI
COCTaB, CTPYKTYPa, IIJIOTHOCTb, BNaXKHOCTb, HOBOOOPA30BaHMUS, BKJIIOYe-
HHS], XapaKTep Mepexonia U Jp.
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Ilpu ommcaHUM paspe3a yKashlBAKOTCS €r0 HOMEP, 1aTa, KeM Creia-
HO OIHCaHHe, MeCTOIIOJIOKEHHE pa3pe3a H ero NPHUBsi3Ka Ha MECTHOCTH,
TIIATENIEHO OIMKCHIBAIOTCS OOLIMH pebed, Me30-, MHKPO- ¥ HaHOpeNb-
e, TIONIOXKEHHE Pa3pe3a OTHOCHTENIbHO peJibe(a, paCTHTeJbHOCTb, M0Y-
BOOGpa3yiolast TOpoaa, TTy6GHHa MEP3JIOTO CJIOS HIH TOSBJIEHHS TPYH-
TOBOH BOZBL. MecTa 3a/I0XKeHHs Pa3pesoB (PHKCHPYIOTCS Ha Kapre.

ITepefHION CTEHKY Da3pe3a OYMLIAKT YHCTOH JIONATOH, BBIIEJITIOT
reHeTH4eCKHe ropu3oHTE. OOpaslipl OepyTcsi B BUE OT[EIBHOMO KyCcKa
(KMpIIFYMKa) U3 CEPEIMHEl TOPH3OHTA (CTapasiCh COXPAHKTh €CTeCTBEH-
HOE CJIOXKeHue NoYBbi), obpasel IuprHoi 10-12 cM, rry6GHHO (B CTEHKY
paspesa) Ha 7-10 cM, 1o BepTHKaIM OOpasel] He NOJKeH IpeBbIIaTh
10 cm. Ec/iu MOIHOCTS ropr3oHTa Metee 10 cm, To obpaser] GepyT MouTH
HA BCIO TOJILMHY TOPH30HTA C TAKMM pacyeToM, 4ToObl He 32XBATHTR
TIepeXoJiHEIE YYACTKY MEXKY FOpH3OHTAaMH. B ciyuae GOJBLIOH MOLIHO-
cTH ropu3oHTa (Gosee 50 cm) Gepercst He OIMH, & HECKOJIbKO 00pasiioB.
OGBMHO TIOYBeHHble 06pasipl GepyTCs M3 cpefiHer — HanboJee THITHY-
HOH YaCTH TOPU30HTA, B CJyuae 2xe OOHApYXEHHUs B 3TOM MECTe HETH-
MMYHBIX 06pa30BaHHE (KaMHEH, BCSKOTO pofia JIMH3 WK IPYTHX Hapylle-
HHM B CTPOEHHH TOPH30HTa) 06pasell CNe[lyeT B3siTb, HECKOJBKO CMeC-
THBLIIVCH TIO TOPH3OHTAH. Y10GHee Beero 00pasiisl 6paTh MaJIOH CarepHOH
JIOTIATKOI MM IIMPOKHM HOXOM. Bec kaxporo cyxoro obpasiia 0,6-0,7 kr.
BepTHKAIEHOE PACTIONOXKEHHE B3SITHIX HHIMBULYAJbHBIX 00pa3LOB Io-
3BOJISIET IPOCHEMTH MHIPALMIO BELIECTB B MIPOQHIE TIOYB.

O6paslpl TIOYB U IpyTHe Martepuabl (HOBOOOPa30BaHHS, BKJIIOYeE-
HUS ¥ T. [1.) TIOCTIe B3SITUS TIOMELLAIOT B MEIIIOYKH M3 XJIOMYaTto0yMax-
HOH TKaHH. TKaHb CJieflyeT OTOHpaTh OTOEJNEHHYIO H MJIOTHYIO, Yepes3
KOTOPYIO HE TIPOCBIIAeTCs: Mpocoxuiasi moyea. EMKOCTe Meloyka —
0,8-1 kr cyxoil noyssl. 1 OpraHOreHHBIX 06pasiioB TpeGyloTCs Me-
104Ky Gosbluero pasmepa. Ha Meloyky cBepxXy IEPEHOCSITCS OCHOB-
HblE€ CBEIEHUS U3 STHKETKH: TIOPSIIKOBEIH HoMep 06pasiia, HoMep paspe-
32, HHIEKC TIOYBBI, HHIEKC FOPU30HTA U ITyOHHa B3sTHs 0Opasia. Mok-
pele 06pasubl GepyT B IOJHMATHIEHOBBIE MEIIOYKM M Ha Oase
He3aMeILIHTeNBHO cymat. OBpasip! I0YB, HACHILEHHEIE He(ThIO H Hed-
TEMPONYKTaMH, TIOMELIAOT B TeDMETHYECKH 3aKYTIOPHBAeMble TIONUSTH-
JIEHOBLIE HJTH CTEKJISTHHBIE EMKOCTH M TaKXXe 3THKETHPYIOT.

TIpoGel noye oT6HparoTes 1 pas B rof B HiOJie — aBrycre.

B 0To6paHHbIX OYBEHHBIX 06paslax onpefiesisitor: pH, xeneso 06-
1(ee, Mefb, CBHHELl, IIMHK, MapraHell, PTyTb, XPOM, HHKesb, OeH3arnu-
peH, (ochathl, HUTPHTBL, He(TENPOLYKThI, 30IbHOCTb (ISt Topda).
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3AK/IIOYEHUE

CranoBneHYe 9KOJIOTHYECKOTO MOHUTOPHHTA KaK CTIELHAIM3HPOBaH-
HOH MH(OPMALMOHHOH CHCTEMBI ¥ HAYYHOTO HATIPABJIEHHS] HACUMTHIBA-
er 6osiee 30 yet. 3a 310 BpeMs GbUIH CHOPMYJTHPOBAHEI ONPEMIEIEHH,
LIeJIM ¥ 33/1a4H MOHHUTODHHIE, CTPYKTypa ¥ B3aHMOCBSI3H €70 OCHOBHBIX
yacred. PaspaboTaHa MeTOONOrHA OUEHKH [IPHOPUTETOB MOHUTOPHHTA,
BBIIIOJIHEHA €TI0 KJIaCCH(UKALHSl, aKTHBHO COBEpPLIEHCTBOBAIHCh METO-
Jibl HAOJTIONeHHH, OLIEHKY M TIPOTHO30B COCTOSIHUSI IPUPOIHBIX Cpef (KO-
CUCTEM, TEOCHCTEM).

IIponenana 6ospinas pabora o OpraHA3alHOHHOMY COBEPLIEHCTBO-
BaHMIO CHCTEMbI IKOJIOTHYECKOTO MOHHTOPHHTA. 371eCh BBIIENSIOTCS TPH
atana. ITepseit — ¢ 1972 no 1993 rr., Korna GBUTH 3aJI0XKEHB! OPraHH-
3aLHOHHBIE OCHOBBI CHCTEMBI 3KOJIOTHYECKOTO MOHHTOpUHTra. Co3fiaHa
HeoOXOIMMasl TeOPETHIeCKast H MeToguyecKas Gasml.

Bropoit aran (1993-2003 11.) — 37O NONbITKa peanu3alyy eIHHOM
rOCyZapCTBEHHOM CHCTEMBI 3KOJIOrMYeckoro MonHutopuxra (EFCIM).
Ha ¢one pacnaga cozpanHol B pamkax MpeblIyILEro 3Tala CHCTEMBI,
COKpAlleHHs CETH HaOMIOeHHH NIPeIIPHHUMAJIHCD YCHIIHS TI0 BHEZIpe-
HHIO HOBBIX OpPraHH3aLHOHHBIX (HOPM, OCHALLIEHHIO NOfIpa3fieNieHIHH KOM-
TBIOTEPHOM TEXHHKOH, Gosee MIMPOKOMY TIPUMEHEHHIO aBHaKOCMHYEC-
KHX CPEJICTB, B TOM YHCJIE HCITOJIb30BAHHIO IAHHBIX HHOCTPAHHHBIX CITyT-
HHKOBBEIX CHCTEM.

W, HakoHel], TpeTHH 3Tall CBS3aH C BBIXOAOM ITOCTaHOBJIeHHs [lpa-
BHTeNBCTBA OT 31.03.2003. OHO NMONOXKUIO KOHEL, POMAHTHYECKUM UJT-
JHO3HSIM O COBEPIUEHHOH M €IMHOH CHCTEME 3KOJOTHYECKOr0 MOHHTO-
PHHIra C e[MHbIM PYKOBOACTBOM — HEKMM MUHHCTEDCTBOM MOHHTO-
punra (Hupexkuuss ETC3M). 3101 3Tan XapakTepusyercsl akKTHBHBIM
TEXHHYECKHM IIepeBOOpYKEHHEM BCel CEeTH HaOMOIeHUH Pa3HEIX YPOB-
Hell MOHHTOPMHIA C 2KIIEHTOM Ha aBTOMATH3AIMIO 1 BO3MOXHBIMU Opra-
HH3ALMOHHBIMH KOPPEKLIHSIMU B COOTBETCTBHH C HOBBIMH TEXHHYECKH-
MU CpeJICTBaMH.

CucTeMa 3KOJIOTHYECKOTO MOHHTOPHHIA — CJIOXHBIH MHOTOKOMIIO-
HEHTHBIA KOMIUIEKC, [IO3TOMY MeTOMbl HaboNeHUH 3a COCTOSIHHEM OK-
py>aroLeil MPUPOIHOH Cpefibl Ype3BbYaHHO pasHooOpasHbl. OxHaKO
MOXKHO BBIJIEJIUTH OIHO 061ee CBOMCTBO — TEHIEHLMIO K aBTOMATH3a-
Lk HaOstopeHuH. I1pu 3ToM 6onblias posib B c6ope HHOOPMALIMH U ee
06paboTKe OTBOIUTCS KOCMUYECKHM CPEJICTBAM C HCToNb3oBaHKeM [IC-
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TexHOIOrUH. JIocTaTouHO yOeUTebHBIM NIPHMEPOM SIBJISIETCS TIPOrpamma
IO CO3JAHHIO CHCTEMBI TIPHPOLOPECYPCHBIX CIIyTHHKOB HOBOTO TIOKOJIE-
Hust, o6nafanipx Ooee IMIMPOKHMU BO3MOXHOCTSIMH I10 CPaBHEHHIO C
TIpebAYIIMMH MonessiMi. Tak, NepBbli SaITyIlUeHHbIH M3 3TOU CEepUH
ciyTrEK (15.06.2006) «Pecypc-JIKl» B NaHXpOMATHYECKOM [MaIa30He
obnajaet paspellaoliel CIoCOGHOCTHIO B 1 METp, a B Y3KHMX CIIEKTpasib-
HBIX [Hana3oHax 2-3 merpa. Takodl BEICOKHH YPOBEHb pa3pellieHHs OT-
KPhIB2ET COBEPIIEHHO HOBblE BO3MOXHOCTH IPH PEaNH3aLMH KOJIOTH-
4yecKoro MOHUTOpHHra. CrefyeT OXuaTh MaCCOBOrO MOSIBJIEHHE HOBEIX
METOIMYECKHX PElleHHF OLIEHKH COCTOSIHHS 3JIEMEHTOB MPUPOIHBIX CPef
¥ GHOTEL.

OueHKa COCTOSIHMS — BXKHBIF OJIOK MOHMTODHHIa. B npHpomoox-
PaHHOM NPAKTHKe eMy YAeJISeTCsl HefIOCTaTOYHOe BHHMaHue. B srydinem
CJTy4ae HUCTIONb3YIOTCS FPaQHKY BDEMEHHOIO X0[d ¥ BRIMHCIISIOTCS CPef-
Hue aphdmeTHieckue 3HayeHHs. COBepIIEHHO He HCIIOJIb3YIOTCS BEPOsIT-
HOCTHBIE METOJIBI, OLIEHKH OIHOPOLHOCTH PSOB, BHIYHCJIEHHE TPEHJOB.
JIJIL 3TOr0 MMEIOTCST TUMPOKHE BO3MOXKHOCTH, IIPENOCTaBjsieMble CTaH-
[IAPTHBHIMY TIPOTPAMMHBIMH TIPOAYKTAMH, IIPHYEM BHIYHCIIEHHE TPEHIOB
TI03BOJISIET BHUIOJHUTD [TPOTHO3 PA3BHUTHS SKOJIOTHYECKHMX ITPOLECCOB.

B 3To¥ CBSI3H CJIEZyeT OTMETHTB, YTO 3KOJIOTHYECKHE IIPOrHO3BI B
POCCHHCKOP IeHCTBUTEIBHOCTH TIPAKTHYECKH NOJIHOCTBIO OTCYTCTBYIOT.
Vimeetcs: onpeneneHHasi MeToMyeckas 6asa, No3BOJISIOWIAst BBITYCKAT,
HanpyMep, TIPOTHO3B! 3aTpsi3HEHKsT BO3AYIIHOH cpensl B ropofax. On-
HaKO Ha MPaKTHKe TaK¥e IIPOTHO3H JIOCTAaTOYHO pefiKh. B 3ToM OTHOLLE-
HHUH elIe MPEeACTOUT 6osiblias paboTa He CTONBKO B METOIUYECKOM ILIa-
He, CKOJIBKO TI0 TPEONOJIEHHIO TICHXOJIOTMYECKHX CTEPEOTHIIOB, I0CTaB-
LIHXCS OT COBETCKOH SIOXH.

MOHHKTOPHHT COCTOSTHHS IPHPOIHEIX cpef (aTMOC(ePHOTO BO3/TyXa,
TNIOBEPXHOCTHEIX ¥ TIOf3eMHBIX BOJ, T'€OJIOTHYECKOM CPEfibl, 3eMeJb U
ITI0YB) SIBJISIETCS] OCHOBOM BCEX APYTHX BUIOB MOHHTOPHHIA — 3KOJIOTH-
YeCKOr0, Me0CHCTEMHOTIO, T€03KOIOTHYECKOTO U JIp. 3T0 CBS3aHO C TEM,
YTO NPUPOIHBIE CPELEI SIBISIIOTCS KOMIIOHEHTAMH 3KOCHCTEM M TEOCHC-
T€M, KOTOpBIE OKPY2KAKOT YeJIoBeKa M aKTHMBHO OMPEe/IEJISIOT €ro 310po-
Bbe U OJIarorosnyyuHe.

B 6moxaiiiiie Tofbl ClefyeT OXHIAATh IOJHOIO IepeOCHAIEHHS
TeXHHYECKUX CPELCTB MOHHUTOPHHTA COCTOSIHMS NpHpomHbIx cped. Co-
BpPEMEHHOE TOJIOXKEHHe CTAHOBUTCS aGCOMIIOTHO HETEPITHMBIM IO IIPH-
YKHE H3HOCA 060PYIOBaHHMS.
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Hapsiy ¢ rocyzapCTBEHHBEIM SKOJIOTHYECKHM MOHHUTOPHHIOM pas-
BHTBI JIOKAJIBHEIE CHCTEMBI, PEATTH3yeMble IIPHPOJIOTIONb30BATENISIMH TIOT
KOHTPOJIEM TOCYA2PCTBEHHBIX TPHPOLOOXPAHHBIX cmyx6. BaxHbIM H
aKTyaNbHbiM HaIpaBJeHHeM 3TOr0 BHJ2 MOHMTOPHHIA SIBJIETCS Clie-
JKEHHe 33 COCTOSHHEM MIPUPOIHbBIX CPEX B He(hTerasofo0HBAIOLIHX pai-
onax. CHIOXKUBILASICS B 3T0H chepe TIPAKTHKA 3KOJIOTHYECKOTO MOHHTO-
pHHTra CTpafaeT PsIOM HEROCTAaTKOB.

Kak rpaBuiio, HapylarTcs IIPHHLHIIH HaOJIOKeHHI: OTCYTCTBYIOT
KOMILIEKCHOCTD, CHCTeMATHYHOCTD, EMHCTBO MeTofudecKol 6asbl. Cie-
[T TOJIBKO 32 YPOBHEM 3arpsisHEHHS, B OCHOBHOM IIOBEPXHOCTHBIX BOZ,
pexxe MOA3EMHEBIX, HHOI/IA TI0YB ¥ aTMOC(HEPHOrO BO3/YXa. He Bemou-
HSIETCST U3MEPEeHHE COMYTCTBYIOLHX (haKTOPOB: TEMIIEPaTypPhl A BJIAX-
HOCTH BO3JyXa, CKOPOCTH BeTpa, yPOBHEH M PaCXOJOB BOJBI, MOHBEH-
HBIX XapaKTepHCTHK.

He sicHa cynp6a nony4eHHbIX JaHHbX. OHH He TNOJBepraloTcs aHa-
N3y M He myGaukyorcs. [To1e3HOCTb MOy 4eHHOH HH(pOpPMalMH Orpa-
HHMYeHa, TaK K4K JIHIIb YACTHYHO CJTY?KHT OCHOBO¥ pa3paboTKH NPHPO-
JIOOXPAHHBIX MEPOIPHSITHI Ha MeCTOPOXIEHHSAX.

Bce 310 TpebyeT IepecMoTpa B3aHMOOTHOLLIEHHH MEXKy TOCYAap-
CTBEHHBIMH ( MYHHIUIIAJIBHBIMHA) IIPHPOIOOXPAHHBIMK OPraHaMHK ¥ IIPH-
pOnONOL30BaTeNsIMHA. JJOMKHBL GEITB HETKO ChopMyJIHPOBAHEL LIEJD JIO-
KAJIBHOT'O MOHHMTOPHHI'a, TIOPSIIOK HCIIOJIb30BAHHS TIOYYEHHBIX IaHHDIX,
OIIpeJIeJIEHH! COCTAB H3MepsieMBbIX fI0Ka3aTeNiel, MeTOBl aHaJu3a U .
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Tloanucaro B neuats 19.04.2007. Tupax 500 ax3.
O6mem 13,0 yen. ney. 1. @opmat 60x84/16. 3axas 242.

Hsznatenbero TIOMEHCKOTO OCYAAPCTREHHOTO YHHBEPCHTETA
625000, r. Tromens, yi. Cemaxopa, 10.
Ten./daxc (3452) 45-56-60, 46-27-32
E-mail: izdatelstvo@utmn.ru




