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O01mas xapaKTepuCTHKA PadoThI

Axmyansnocms npobnemel. B HacTosiIee BpeMsl B CBSI3U C 3aTrpsI3HEHHEM BOJIHOM
cpenbl BCE OOINBIIYI0 aKTyalbHOCTh IIPUOOPETAET BOIPOC OLECHKH €€ KadecTBa U
BO3MOKHOCTH TIPUMEHEHUS BOABI 111 KOHKPETHBIX BHJOB BOAOIOJIB30BAHMS, @ TAK)KE
BBISBJICHUSI aHTPOIIOTEHHOT'O BIMSAHUS HAa COCTOSHHE BOAHBIX 00BekTOB. OnHaKo, B
CBSI3U C TEM, YTO 3Ta OLIEHKAa MPOBOAWTCS IO HECKOJBKHM JECSITKaM XUMHUYECKUX
NapaMeTpoB, JaHHBI aHaIM3 MPEJCTaBIIET COOOHW JIOCTATOYHO TPYAOEMKHH W
JUIMTENbHBIA Tpoliecc. OCOOCHHO BENMKH TPYA03aTpaThl NPU OLEHKE COCTOSHHS
BOJHBIX OOBEKTOB OOLIMPHOTO PETHOHA C Pa3BUTOM O3EPHO-PEYHON CHUCTEMOHA,
Takoro, kak Pecrmybimka Kapenmst. B Toxxe Bpemsi, aBTOMaTH3anus 3TUX OIEpaluil B
CYIIECTBYIOIMX HMH(OPMALMOHHBIX CHCTEMax HE TPOBOAMTCSI B CBSI3U C
OTCYTCTBHEM (OPMAIM3OBAHHBIX AJITOPUTMOB  KJIACCH(HKAIMH, ONpPECICHUS
Ka4ecTBa BOJ W WX MPUTOJHOCTH JUI PA3NWYHBIX BHIOB BOJIOIOJB30BaHMA. JTO
CBSI3aHO C TE€M, YTO MMEIOIINECS METOABI KIacCH(UKAUKN ¥ ONPEICIICHHUST COCTOSHHS
BOJIHBIX OOBEKTOB OCHOBBIBAIOTCSI IJIaBHBIM O0pa3oM Ha OKCIIEPTHBIX OLEHKAX M
TPeOYIOT MOCTPOEHMS CIIEIHAIN3UPOBAHHBIX JKCIIEPTHBIX CHUCTEM, YTO HE BCEria
BO3MOYKHO H I1EJIECO00pa3HO.

Jist moepKKM NPUHATHS PElIeHWH B 0OJIaCTHM THAPOXMMHUH TpeOyercs He
TOJIBKO BBINOJHEHUE KIIACCHYECKUX PACUETHBIX ONepanuil, OIeHKa 3arps3HEHHOCTH
BOJl, HO M KOMIUIEKCHAsI XapaKTEPUCTHKA COCTOSHHSI BOJHOTO OOBEKTA: ONpe/IeICHHE
NPUPOTHOTO KadecTBa BOABL, €€ KiacCH(PUKAIMsS I10 OCHOBHBIM XHMHYECKHM
MOKa3aTessiM, perpe3eHTaTHBHAS OIIEHKA 3arps3HEHUS] HE3aBHCUMO OT €ro ypOBHS U
Ha0opa 3arps3HSIONIMX BEIIECTB, OINpEACICHHE CTENEHN aHTPOIOTEHHOTO BIIMSHUS
WIM OTKJIOHEHHS XWMHYECKOTO COCTaBa BOJBI OT PETHOHAIBHBIX (DOHOBBIX
[IOKa3aTeseH.

Cne,uyeT OTMCTUTHh, YTO Ha CEFOJIHHU_IHI/Iﬁ JACHDb TMPAaKTUYCCKU OTCYTCTBYIOT
aBTOMATH3MPOBAaHHBIE METOJIBI U CUCTEMBI, O3BOJISIOIINE BBIIOIHATH OOJIBIINHCTBO
U3 9THX 3aJa4, B YaCTHOCTH HPOBOJMTH KIACCH(HKALMIO IPUPOIHOTO KadyecTBa
BOJIBI, ONPE/ENATh CTENEHb OTKJIOHEHWS XMMHYECKOTO COCTaBa OT PETHOHAIBHOTO
(oHa W OCYHIECTBIATH OICHKY CTETEHH 3arpsi3HEHUS] C YYETOM PETHOHAIBHOU
crenu(UKA BOI.

OcHoBHas1 LIeJTb HCCIIEI0OBAHMS — ONITHMU3UPOBATH U YCKOPHTH IPOIiecC 00paboTKH 1
aHajmsa I eOI/IH(l)OpMaHI/IOHHI)IX JAHHBIX COCTOSHHUA BOIHBIX 06’bEKTOB Ipy IPOBEACHNN
Hay4HO — uccienoBatenbeknx pador (HUP) B chepe rupoxumMun MOBEpXHOCTHBIX BOJ U
NPUHATAM YTIPABICHYECKUX pELICHMH B 00J7acTH OXpaHbl M KCIOJIB30BaHMS BOJIHBIX
pecypcoB.

ITpr 5TOM CTaBHIICH CIIETYIOIIHE 3 auH:

e  MomduimpoBaTs CyIIECTBYIOIINE W Pa3padOTaTh HOBBIE IeOMH(OPMAIMOHHbIC
METO/IbI OLIEHKH COCTOSTHUSI BOJJHBIX OOBEKTOB IT0 XMMHUYECKAM ITOKa3aTeNsIM.

e [IpoBecTH aJTOPUTMH3ALIIIO BEIOPAHHBIX METO/IOB.

e Co3zzarb nporpaMMHoe oOecriedeHne 1jisi BBOJIa, XpaHeHHs1, 00pabOTKH, aHau3a 1
BbIBOJIa I/IH(bOpMaL[I/II/I O COCTOSHMH BOJHBIX O00OBEKTOB C Y4€TOM HX IMPOCTPAHCTBCHHOI'O
PAaCIIONOKEHHSL.

e  OcymecTBUTH BEPHHKALIIO IPEITIOKEHHBIX METOIOB.

e ONEHUTh COBPEMEHHOE COCTOSHHE BOAHBIX 00BekTOoB Kapemmu wmeromom
reorH(OPMAIMOHHOTO MOJEIIMPOBAHMS C TIOMOIIIBI0 paspaborannoro [10.



MeToab! HcesIeI0BAHNST OCHOBBIBAIOTCSI HA MATEMAaTHYECKOM U F€OIPOCTPAHCTBEHHOM
MOJICTUPOBAHNY, HEYETKOM IIKAIMPOBAHMM C IPUMEHEHHEM  JIMHTBHCTHYECKHX
MepeMEHHBIX, CO0Ope, XpPaHEHNH, TIPe00pa30BAHNUK 1 OTOOPKEHUH HHH(POPMALIHH, TOCTYIIC
K 0a3aM TaHHBIX, 00BEKTHO-OPHEHTHPOBAHHOM IO/IXO/IE K TIPOSKTHPOBAHHIO U pa3paboTKe
MPOTPAMMHBIX CPEZICTB.

HayuHasi HOBH3HA HCC/IEIOBAHMS:

e Pa3paloraHpl MareMaTHYeCKHE METOIbl W aITOPUTMBI OLEHKH IPUPOIHOTO
Ka4yecTBa BOJIbl B IPU3HAKOBOM IIPOCTPAHCTBE TeONH(OPMAIIOHHBIX JIaHHBIX.

e  Pa3paboTaH ¥ AITOPUTMH3UPOBAH HOBBI MaTEMATHYCCKUI METOJT C MPHMCHCHHEM
(yHKIMI >KeTaTeNbHOCTH YIS TIONCKA OTKJIOHEHWH B COCTOSIHMM BOIHBIX OOBEKTOB OT
PETMOHAJILHOW HOPMBI.

e [lpemioxen MOMMGHIMPOBAHHBIA aITOPUTM OLEHKW CTENEHH 3arps3HCHUS
BOMHBIX OOBEKTOB C y4eroM pervoHanbHOW cremudukun Box  Kaperbckoro
ruzporpaduyeckoro paiioHa.

e Cozmana reonH(OpMalMOHHAsI CHCTEMA OLIGHKH COCTOSHUSI BOJIHBIX OOBEKTOB
Kapermuu, yuwTbIBaromas MIpPUPOJHOE KAadeCTBO BOABL, CTEHEHb €€ 3arpsa3HEHHs U
OTKJIOHEHHS] XUMHUYECKOTO COCTaBa OT PErHOHATIbHON HOPMBI.

IIpakTuyeckasi 3 HAYUMOCTb:

e Pazpabotannoe mporpammuoe obecneuenne (AUC «OI'XU) omrummsupyer u
YCKOpsIeT Tporiecc 00pabOTKH HCXOAHBIX TEOMPOCTPAHCTBEHHBIX JAHHBIX IPH BBIMOITHEHUN
HUP, a taroke MOXET TPUMEHSATHCA U1 TOIICPKKU TIPUHATHS PEIICHHH B 00JacTH
OXpPaHBI 1 HICTIOJI30BaHMs BOIHBIX PECYPCOB.

e Pesysnbrarsl aHanmM3a COCTOSHUS BOAHBIX 00bekTOB PecrmyOmmkn Kapenmst moryr
OBbITH HCIIONIB30BAaHbBI /Il OOOCHOBAHMS BOJIOOXPAHHBIX MEPONPHSITHH W Ul OLICHKH
MPUTOHOCTH BOJIOEMOB M BOIOTOKOB JIJIsl PA3JIMYHBIX BUJIOB BOJIONIOTPEOIICHHSL.

JIn4HbIi BKJIAJ aBTOpA:

e ABTOPOM pa3pabOTaHbl METO/bI M AITOPUTMBI KIIACCH(HKALIMH, OLCHKN Ka4ecTBa,
TIONCKA aHOMAIMN B XMMHYECKOM COCTaBE BOJIBI, OMPEICICHHS MPUPOIbI OPraHMIECKOro
BEIIECTBA HA OCHOBE I'€ONPOCTPAHCTBEHHBIX JAHHBIX.

e CozgaHo mmporpaMMHOe oOecrieueHHe sl MTOJUICPKKH MPUHSATHS PEIIeHUH B
o0JIaCTH  THIPOXMMHHM TOBEPXHOCTHBIX BoJ «OOpaboTka THIPOXUMUYECKOU
WHPOPMALIMU U OIICHKA COCTOSHHUS BOIHBIX 00BekTOB» (AUC «OI'XW»), 0aza
JaHHBIX MH(opMarmoHHOW cucTeMbl 1 'MIC OoleHKH COCTOSHMS BOAHBIX OOBEKTOB
Kapenuu Ha e€ ocHOBe.

e ABTOp NpUHHUMAJ HETIOCPEACTBEHHOE y4acThe B Oosiee yeM 25 SKCTIeAUIHIAX
no cbopy M 00pabOTKe HAaTypHBIX JaHHBIX Ha BOJHBIX OObekTax PecmyOnmku
Kapemnus B 2004-2011 rr.

3ammiaemMsble MOJI0KEHHU:

e Maremarideckoe W HMH(OPMALMIOHHOE OOECHEUCHNE [UIs aHaIW3a COCTOSIHHS
BOHBIX OOBEKTOB (OIEHKH NPHUPOAHOIO KadecTBa BOJbI, CTENCHHW 3arps3HCHHS |
OTKJIOHEHHMSI OT PETHOHAITBHOI HOPMBI) HA OCHOBE I'€ONPOCTPAHCTBEHHBIX JJAHHBIX.

e [IporpammHOe obecrieyeHHEe aBTOMAaTH3HMPOBAaHHON HWH()OPMAIMOHHONW CHCTEMBI
«O0paboTKa THAPOXUMHIYECKON MH(pOPMALMM N OLEHKA COCTOSIHHS BOJHBIX OOBEKTOB)
(AUC «OI'XW) u mexarm3m ero B3aumozeiicteus ¢ [UC.

e [eonHdopMaioHHast cUCTEeMa OLIEHKH COCTOSIHUSI BOJIHBIX 00beKTOB Kapernm.

e Pesynbrarhl OLEHKM COBPEMEHHOTO COCTOSIHHSI BOIHBIX 00BekTOB Kapemn
TMOJTy4EHHbIE C IOMOIIIBIO Pa3pabOTaHHOM reorMH(DOPMAIIMOHHON CHCTEMBL.
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IIpeacraBienne paGoTbl. OCHOBHBIC TOJOXKEHHS W PE3yNbTaThl pabOThl ObUIH
NPENCTABICHbl Ha MEXIyHAPOIHBIX, BCEPOCCHHCKMX M PETHOHAIBHBIX KOH(EPEHIMSX:
MexayHaponHoi kongpepenimu “Environment. Technology. Resources.” (r.Pesekte,
JlatBus, 2009 T.), BCEPOCCHICKOM  HaydHO-TIpaKTHYeCKON  KoH(epeHImm  (C
MEXIyHapoHbIM yuacTueM) «CoBpeMeHHbIe (DyHIaMeHTaIbHbIE MPOOIeMBI THAPOXUMUH
Y MOHHTOPHWHTA Ka4eCTBa MOBEPXHOCTHBIX BO Poccrmy» (1.A30B, 2009 T.), BCEpPOCCHIICKOM
KoH(epeHI MY (C MeXTyHapoHbIM yuacTieM) «CeBepHble TeppuTopur Poccun: ipobiemsl
W TepCIIeKTUBBI pa3BuTHs» (T.Apxanrensck, 2008 T.), Bcepoccuiickoil KoHbepeHImH
«Bomnsie pecypcenl EBponeiickoro Ceepa Poccuut: utorn u nepcekTHBBI HCCIET0BAHUI)
(r.ITerpozaBoack, 2006 r.), XXX-0M FOOHIECHHOM THAPOXUMIYECKOM COBEIIaHUH (T. A30B,
2005 r.), [leBsiTOii MEXBY30BCKOH MOJONKHONH Hayunod KoH(pepernimu «lllkoma
9KOJIOTHYECKOH TEONOTUH M PalMOHAIBHOrO  Henporonb3oBanus» (T.Cank-IlerepOypr,
2008 t.), I PecmyOnmmkancKoii mKoJe-KoH(EepeHII MOJIOABIX YUeHbIX «BomHas cpena
Kapenu: viccieioBaHme, HCIOIB30BaHue, oxpaHay (T. [Tetpo3aBosck, 2006 r.).

ITy6ankanuu no TemMe AuccepTaALMH

ITo Teme auccepraiyy omyOIMKOBaHO 15 paboT MO CIUCKY JIMTEpaTyphl, B TOM YHcie 3
B W3IaHMAX pekoMeHayeMblx BAK uisi mpencTraBieHHs OCHOBHBIX — Pe3YJIbTAaTOB
Jwccepranyy, 4 riiaBbl B MOHOTpadwsix, 7 myOnmKaimii B COOpPHMKAX HAYYHBIX CTaTel U
Marepraiiax koHpepeHimii, 1 aBTopckoe CBUIETENBCTBO Ha Iporpammy st OBM.

CTpykTypa m 00beM padoThl. Jluccepramms COCTOMT W3 BBEICHUS, YETHIPEX
TJIaB, 3aKJIIOYEHUS U CITHCKA JINTEpaTypsl cojepkamiero 153 nanmenosanus. Pabora
coziepkut 178 cTpaHHIl MaIMHONMKMCHOTO TEKCTa, 48 pUCYHKOB 1 36 Tabiui.

Kpatkoe coaepsxanue padoThl.

Bo 66edenuun oTpakeHa aKTyaJbHOCTh TEMBl JUCCEPTalUH, CHOPMYIHMPOBAHBI
Uelb M 3aJaydl HCClieloBaHMs, OOOCHOBaHa Hay4yHas HOBHM3HA M IpaKTHYECKas
3HAYUMOCTb PabOTHI.

B nepeoii 2nase BbIIONHEH 0030p COBPEMEHHBIX METOJIOB OLIEHKU COCTOSIHHSI BOIHBIX
OOBEKTOB. YCTAaHOBIIEHO, YTO OOJIBIIMHCTBO PACCMOTPEHHBIX METOAOB M TOAXOJOB Ha
CETOAHSAIIHNNA JIEHh HE UMEIOT CTPOrOr0 alTOPUTMUYECKOTO BBIPAKEHMUS, @ MCIIONB3YIOT
3NIEMEHTHI 3KCIEPTHOW OmeHKH. st pemieHnst momoOHBIX 3aqad Oosee IienecooOpasHo
WCIOJIB30BaTh METoAbl IKCIepTHhIX cucteM (DC) M cucTeM TOAAEP)KKU TPHUHATHS
pemenwii (CIITIP). Ha ocHoBaHMM JIMTEpaTypHBIX JaHHBIX BBIOPAHBI OCHOBHBIE METO/BI 1
TIOJIXO/IbI, KOTOPBIE MOTYT OBbITh TIPUMEHEHBI IIPH aBTOMATH3UPOBAHHOM OLIEHKE COCTOSTHUS
BOJIHBIX OOBEKTOB IO XMMHMYECKMM IOKA3aTelsiM M Ul BU3YIBHOTO IIpe/CTaBIICHUS
MPOCTPAHCTBEHHO-PACTIPECICHHON HMH(OpPMAIlMM ¢ TOMOIIBIO T'€OMH(OPMAIMOHHBIX
cucreM (I'IC).

Bo emopoii 2nage mposeneH 0030p NPOrpaMMHOTO OOECTICYEHHsT W 00JIacTh €ro
NPUMEHEHNsT B JaHHOW pabore. B 3TOH CBS3M paccMOTpPEHBI CPEACTBA Pa3pabOTKH
npuknaaneix nporpamm  (Borland Delphi), reomndopmarmonnsie cucremsl (Maplnfo,
Surfer), nporpamMmsl 711 MaTemMaTiudeckoit 00pabdotku napopmariy (Math Cad, MS Excel).
I[NpuBeneHo onmcanue 0a3 reonpOCTPAHCTBEHHBIX J@HHBIX BOAHBIX 00BbeKTOB Kapemun u
0a3 THIPOXMMUYECKUX JIAHHBIX, IIPUMEHSIBILIMXCS B Ipoliecce paboThI.

Jnsa cozmanus nporpamMmuoro obecnieuerns AVC u mocTpoeHHs CTPYKTYpHI 0a3sl
JIAHHBIX CHCTEMbl HCIIOJBb30BANKCh mNakersl mporpamMm Borland Delphi Turbo wu
Borland Delphi 7. ns co3manust CTpYKTYpBl 0a3bl JaHHBIX M PETUCTpanud e Ha
KOMIBbIOTEpE MpUMeHsIach mporpammbl Database Desktop n Database Administrator
u3 nakera Borland Delphi 7.



IMporpamma Math Cad 2000 mnpumeHnsutach i IOWCKa BuJa (YHKIIHH,
OTPaXaIOIMX  CTENEHb  OTKJIOHEHMS  XHMHYECKOTO  COCTaBa  BOJBI  OT
CpeIHEPETHOHATIBHBIX BETTHYHH.

Microsoft Excel nprumensiiach i 4aCTHYHOTO XpaHEHWsI, BBOAA, PEIAKTUPOBAHMS H
BeIBOga uHpopmarmm u3 06a3el maHHeIx AMC, a Take ULl CTaTHCTHYECKOTO |
rpaduuecKoro aHaM3a Kak MCXOTHOM, Tak 1 00paboTaHHON nHpopMarmu. Dopmat Tabsviy
MS Excel npumeHsiics U1si opraHu3aluy CBsi3M Iporpammuoro obdecnieuenust AVIC ¢
reonHdopManmonHbMu cucteMamu Maplnfo u Surfer.

['eokoMpoBaHUE WMCXOAHBIX AAHHBIX OCYIIECTBISUIOCH IMYTEM HCIOJIb30BaHHUS
KaJacTPOBBIX HOMEpOB JJII OCHOBHOW MAacChl BOAHBIX OOBEKTOB, a IJISI CTaHIMH
OHEXCKOro 03epa UX YHHKAJIbHBIX HOMEPOB.

JIiist XapaKTepUCTUKN COCTOSHUS M KTacCH(UKAU BOJ B PabOTE MCHOIb30BaHBI
JaHHBIC 10 XUMHYECKOMY COCTaBy IOBEPXHOCTHBIX Boj Kapenmu, momyueHHblE B
1980-2000 rr. Ha emuHOW MeTojoiormueckor ocHoBe (JIozoBuk, Mopo3oB u mp.
1991; JlozoBuk, 1998; MopozoB 1998, JlozoBuk, Mapkkanen u nap., 2001;
MaprteiHoBa, JlozoBuk, 2003; Jlo3oBuk, MapTsiHoBa u ap., 2005; JIozoBuK, Prixkakos,
CabpuiHa U ap., 2006), a Taxke maHHble Oojiee paHHMX ucciemoBanuii H.C.
Xapxesud (1975) mo o3epam BocTouHOTrO 3a0HEXKBS, 0 Oacceitny p. Kemu, p. Kopsr
U HEKOTOphIM mpuTokaM bemoro mops (Xapkesuu, Cabwpumna, bacos, 1984;
CabOpumnHa, CenmBaHoBa, 1989).

B memom B 6a3e comepkarcs maHabele mo 833 BogHBEIM oOBekTam Kapembckoro
rugporpaduyeckoro paiiona, cpeau Hux 549 BomoemoB u 284 BOJOTOKA.
BONBIIMHCTBO 03¢p HMEIOT miomans > 1 kM?, a peku jiuay > 10 kM. ITockombky
BOJIHBIE OOBEKTHl PACHOJIOKEHBI M0 Bcel Teppuropun Kapenmuu u corpeneibHbIM
o0JIacTsSIM ¥ TPE/ICTAaBJICHbl 3HAYMTENILHOM BBIOOPKOH AaHHBIX, 3Ta MH(pOpMAIHs
JIOCTaTOYHO IIOPOOHO XapaKTepu3yeT pailoH HCCIIEAOBaHUM M OTpaXkaeT oOIue
YEPTHI €ro MOBEPXHOCTHBIX BOJ.

B mpemveii znage Ouccepmauyuu TPEACTABICHbI METOABI OIEHKH COCTOSIHUS
BOJIHBIX OOBEKTOB, BKJIOYas aITOPUTMbBI KIacCH(PUKAMM IO IIEJOYHOCTH,
TYMYCHOCTH, YPOBHIO TPO(HH, COJCPKaHWIO PAaCTBOPEHHOTO KHCIOpPOJa M pacdeTra
MHTETPUPOBAHHOTO KO3(h(HUIMEHTa NPUPOJHOTO KadecTBa BOJBI Ha MX OCHOBE. A
TaK)Ke METOJbl OIPEJCIICHNUs IO aBTOXTOHHOIO M ayutoxToHHOro OB m oueHkm
CTETIeHN aHOMAJIMU XUMHUYECKOTO COCTaBa BOABI BOJHOIO OOBEKTA MO HEKOTOPHIM €r0
KOMITOHEHTaM, C IPUMEHEHHEM (DYHKIIUI )KeTaTeIbHOCTH.

B aT0li TaBe HpUBENCHO KPAaTKOE OIHMCAaHHE MPOTrPaMMHOTO OOECIeueHHs WU
CTPYKTYpbl 0a3bl [JaHHBIX aBTOMATH3MPOBAHHOW WH(GOPMAIIMOHHONW CHCTEMBI
«O6paboTka THAPOXUMHYECKOW WH(POpPMAIMK M OLEHKA COCTOSHHS BOJHBIX
00BEKTOBY» 1 PUHIHIIOB e€ B3aumozeicTeus ¢ [ C.

[Tpu knaccuduKanuy BOAHBIX 0OBEKTOB I10 IMIEIOYHOCTH, T'YMYCHOCTH U YPOBHIO
TpOopHUU WCIOJB30BaHbl METO/ABl HEYETKOr0 IIKAIMPOBAaHHWS C IPUMEHEHHUEM
JIMHTBUCTHYECKUX MEPEMEHHBIX. 3HaUCHHs JIMHIBUCTHYECKUX IIEPEMEHHBIX BO BCEX
Clly4asix 3aJ]af0TCsl C TIOMOIIbIO (PYHKIIMOHAIBHBIX 3aBUCUMOCTEHA.

ABTOpPOM TeOXMMHYECKOH Kiaccudukanuu BOomHbIX 00bekToB (JIo3oBuk, 2006)
JUISL OTIPEZIETICHUsI TEOXUMHUYECKHUX KJIACCOB BOJ MCIOJIB30BAINChH MO JBE JIMHEIHHbIE
MIKAJIBI JUTS KQKIO0TO U3 MOKa3aTeel — MIEI0YHOCTH, TYMYCHOCTH U TpodHOCTH. [Ipn
3TOM paHXMPOBaHWE KJIACCOB MPOBOAMIOCH MyTEM yKa3aHHs WX T'PaHUI] HA KaXKIOH
U3 IIKAJI B OT/IEIIBHOCTH.



Takoit moaxoa 10CcTaToyHo yI00CH MpU py4YHOU 00pabOTKe NaHHBIX U MO3BOJISET
IPOBOJMTH KiIacCUpUKanuio Oe3 MPHUMEHEHHS CIOXKHBIX pacueToB. OmHAKO €ro
peanuzanys B aBTOMAaTU3MPOBAHHOM CHCTEME 3HAYUTENBHO 3aTPyJHEHA B CBSI3H C
HEOOXOANMOCTBIO BBEACHHSI OOJBIIOr0 KOJIWIECTBA BIOKEHHBIX IIUKJIOB U YCIOBHBIX
OTIEPaTOpPOB.

Jpyras mnpoOiema, OTMEYEHHas aBTOPOM KiacCH(UKalM{, BO3HUKAET B TeX
cilydasx, Korma o0a XHMHYECKMX [OKa3aTels, IO KOTOPBIM HPOBOAUTHCS
Kiaccudukalys, OKa3blBalOTCS B TEPEXOAHBIX O0JACTIX COCEACTBYIOIIMX JIpYr C
JpyroM KiaccoB. Takas HEONpPENENICHHOCTb HE MO3BOJIACT HAWTH aHAIUTHYECKU
TOYHOTO pELICHHe 3ala4d KJIAacCH(UKALUKM IPH YCIOBUM COXPaHEHWs JIMHEHHOTOo
MOAX0/a K PAaH)KUPOBAHHIO KIACCOB.

B cBM3uM C yKka3aHHBIMHM TpPYIHOCTSIMM IS TIPOBEICHHUS aBTOMATH3MPOBAHHOM
KIacCH(UKAMK aBTOPOM JAaHHOH pabOThl OBUT TPEWIOKEH HOBBIA IOAXON K
OIIPE/IENICHUIO KJIaCCOB BOJ IPH COXPAaHEHWU UX MPEXKHUX IpaHULl. J[aHHBII MOAXOM, BO
NEPBBIX, TapaHTHPYET €IMHCTBEHHOE pPEIICHHE 33/aud KJIACCU(PUKALMU JUIsl KaXKII0Tro
Habopa MCXO/IHBIX IAPAMETPOB, a, BO BTOPBIX, IIPEAOCTABIISIET BO3MOXKHOCTH IOCTPOSHHS
MPOCTOrO AITOPUTMA O€3 CO3/1aHHsl CIIOKHOM 3KCIIEPTHOH CUCTEMBI.

CyTp moaxonaa 3aKJIIOYaeTCsl B HCIOJIb30BAaHMHU JIBYX LIKal YCIOBHO HE
CBA3aHHBIX IEPEMEHHBIX, pPACIOJOXKEHHBIX B JABYMEpHOM EBknmgoBom
npocTtpancTBe. [IockoIbKy B HMPHUPOIHBIX BOAax 00€ NMEpEeMEHHBIE SBISIOTCS Ha
caMOM Jefie 3aBUCHUMBIMH, YTO M OBUIO TIOJOXEHO aBTOPOM B OCHOBY
reoxumMuueckoi kinaccudukanuu (Jlozosuk, 2006), To CBA3b MEXYy HUMH MOXHO
3a/aTh ONpeJeNeHHOW ¢yHKuued. [Ipu 3TOM BBIJIENIEMble aBTOPOM T'PaHUIIBI
KJIACCOB JIEJISIT KPUBYIO 3TOHM (YyHKIIMOHAIBHON 3aBUCIMOCTH Ha KOHEYHOE YUCIIO
OTpPE3KOB, PAaBHOE YMCIY BbIIEIsIEMBbIX KiaccoB. Jlajee 3ajgadya HOCTPOCHUS
ABTOMAaTHU3MPOBAHHON KJIACCH()PHUKAIIMOHHOW CXEMBbl CBOJIUTBHCS K MPHUBEICHUIO
9TOW KPUBOM K JIMHEWHOMY BHUIY M HAxXO0XICHUIO PENIEPHBIX TOYEK,
paBHOYAANEHHBIX OT TPAaHHUIBl MEXIYy COCeOHMMH  Kiaccamu. [losoxeHus
penmnepHBIX TOYEK MpH aBTOMAaTH3alMH IIpolecca KiIacCHU(pHUKAUK yIOOHO
3a/1aBaTh (YHKIMOHAJIBHBIMM 3aBHCHMOCTSMHM OT HOMepa Kiacca, dYTO
3HAQYUTENBHO  yOPOLIAaeT MHPOrpaMMHUpPOBAHME  JTOrO0  mpolecca npu
UCIOJIb30BaHUU Bcero oaHoro omepatopa FOR-TO-DO u cBOOUT K MHUHUMYMY
YHCJIO BO3MOXHBIX OHIMOOK Kak IpH CO3JaHHM IpOrpaMMBbl, Tak W IpHU ee
BBIIIOJIHEHHH.

Knaccudukaunss BOAHBIX OOBEKTOB 110 ILNEJIOYHOCTH OCHOBBIBAETCS HA
SMIIMPUYECKON 3aBUcUMOCTH pH BOIBI OT €€ ILIEIOYHOCTH, KOTOpas MMEET UYETKO
BBIPAKCHHBII SKCIIOHEHIIMAIBHBIN XapaKTep:

Alle =2-107 > (1)
[lanee sTa 3aBUCHMOCTH ObLIa MPHUBEJCHA K JIMHEHHOMY BUJY, U PaHKUPOBaHHE
KJIaCCOB MPOBOJIMIIOCH Ha KoopanHaTHo# mockocth 1g(Alk)-pH. B pesynbrarte Obuin
MOJyYEHbl YPaBHEHMS JJIS pacyeTa pENIEPHBIX TOYEK:

pH=37+0.6-n, n=A4lk,, :2.7 )

Alk:2-107662'34'(3’7”'6‘"), n=Alk

class

:2.7



ABTOMaTI/ISI/IpOBaHHaH KJ'IaCCI/I(i)I/IKa]_II/IH MMPOBOAUTCA IMYTEM IMOCTPOCHUA CEMU
BEKTOPOB, HayaJoM KOTOPBIX SBISAETCSA TOUYKA, OTOOpaxkaromas KiIacCUPHUIUPYEeMBbIi
o0bekT B koopauHatax 1g(Alk)-pH, a KOHIIOM — MOOYEPEAHO KakKAas U3 PernepHbIX
TOYEK KaXIOoro kiacca. [lamee HaxOAWTCS KpaT4allMii W3 3THX  BEKTOPOB M
NEPEeMEHHOH TNPHCBaWBACTCS HOMEp COOTBETCTBYIOIICTO Kiacca. DTOT AJITOPHTM
BECbMa IPOCT M COCTOMT M3 OJHOTO YCJIOBHOTO OIeparopa M oreparopa IHKiIa ¢
nepeOdopoM KitaccoB ot 2 1o 7 (puc.l).

| Hauaso |—>| pH_cur:=4.9;L1:=1e10;L0:=1e10;1:=2; | m
na
—>| I:=1+1; pH_Cur:=pH_Cur+0.6 |—> —» | BLIBO/]

Alk Class

HET

L0 = \/(2.34 -pH — pH _cur)® + (Ig(Alk) —1g(2-107° - >3+ 77 -"))?

L1:=L0; na
Alk_Class:=1 ¢

A

HET

Puc. 1. brok-cxema anropurMa KiacCu(pHUKaIUy BOIHBIX OOBEKTOB I10 MIEJIOYHOCTH.
Alk Class — HoMep knacca menoyHocTd, pH_cur - pH texymeit penmepnoii Touku. pH, Alk —
3nauenust pH u menounoctu (MrHCOs/1) st knaccHUIMpyeMoro BOJHOTO 00BbEKTa.
1, LO,L1 —BciomMorarenpHble TepeMEHHBIE

B pesyibrare, ¢ yuérom TeOpeTHUECKH 000CHOBAHHOTO pa3duenus mkaibl pH ¢ marom
0,6 (JTozoBuk, 2006), BBIIEICHO 7 KJIACCOB BOJI IO YPOBHIO IIEIIOYHOCTH (Tad. 1).

Tabnuya 1

IlopsinkoBbie HOMEPaA KJIACCOB IEJOYHOCTH M 3HAYEHHUSI COOTBETCTBYIOLIET
JIMHTBUCTHYECKOIi mepeMeHHOoil

No KoopauHnarst
racca 3HaueHUE NEPEMEHHON ILEIOYHOCTh pennepHbIX TOYEK
pH, Alk (Ig(Alk))
1 0e311eI0UHOCTHEIE KHCITBIE 4.3,0(-)
2 HH3KOLIEJIOYHOCTHBIE KHCIIbIE CITa0OKUCIIbIe 4.9, 0.19 (-0.72)
3 HU3KOIIEJIOYHOCTHbIE CIIA00KHUCIIbIE KUCIIbIE 5.5,0.78 (-0.11)
4 c11a001IETIOYHOCTHBIE CIIa0OKUCITBIE 6.1,3.16 (0.50)
5 CpEHEIIEeIOYHOCTHEIE CITa00KUCIIbIe HeUTpaIbHbIe 6.7,12.88 (1.11)
6 CpEIHENeIOYHOCTHBIE HEHTpaIbHbIE C1a00IIeTI0YHbIe 7.3,52.44 (1.72)
7 BBICOKOIIEJIOYHOCTHBIE CJIA0O0IIEIOUHbIC 7.9,213.5(2.33)

ITpn xmaccudukamuu BOIHBIX OOBEKTOB IO TYMYCHOCTH HCIIOJB30BANCS Kak
HoKa3aTeNb I'yMYCHOCTH Hum =./I[B-ITI0O , Tak U cojepKaHue OOIIEro xejesa.
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CoriacHO WCCIIEZIOBaHUSIM TIOBEPXHOCTHBIX BoJ Kapennu, ycCTaHOBIEHO, 4TO
Oonblee coJepiKaHue JKelle3a COOTBETCTBYET OONbIIeH TyMYCHOCTH BOJ.

C y4eToMm TpaHHI] KJIaCCOB TYMYyCHOCTH, BblesieHHbIX Jlo3oBukoM I1.A. (2006), B
JaHHOW paboTe OBUTM YCTAHOBICHBI YpPAaBHEHHS JUIA IIKaIbl JIMHTBUCTHYCCKHX
HEPEMEHHBIX

Hum™ =79597-¢"**" 1 = Humg,,, :2..6 G)

Hum™ =1085,5-¢"**" n=Hum,,:2.6
CoJepxaHue jkelle3a PacCUUTHIBANIOCH C UCIOIb30BAHHEM YPABHEHUH KPaeBbIX
NPSIMBIX, TIOJIy4EHHBIX 10 0OIIEH COBOKYITHOCTH MCXOMHBIX JaHHBIX 110 KapenbckoMy
runporpapuIecKoMy paiiony:

Hum min

[F ooy ]nmin = T;z n=Hume,, :2..6 @)
[Feaﬁw ]:m ZM'ZZ n=Hum, :2..6

[IpsiMbIe, MPOBENEHHBIE TI0 TOYKAM, MOJYYEHHBIM C MCTOJB30BAHUEM yPABHEHUM
(3) u (4), pasduBator npoctpancTBo koopauHat Hum — Fe,s, Ha 5 uHTEpBaIOB,
KOTOpBIE COOTBETCTBYIOT 3HAUCHHMSIM JIMHI'BUCTHYECKOM MEPEMEHHON «TyMYCHOCTBY.
Hcnonb3yss MX M KOOPIUHATHI KPAaeBbIX TOUYEK, YJaJOCh BBIYUCIUTH IOJIOKEHHE
permnepHbIX TOUEK JUIsl KaKAO0TO Kiacca I'yMyCHOCTH:

Hum, =540.63-¢ """ n=Hum,,, 2.6

_540.63 -7
" 54,98
B pesysnprare BblgeNseTcs NATh KIACCOB BOJA, a 3HAUCHUS JIMHTBUCTHYECKOM
NIEpEeMEHHOH «TYMYCHCTB) TIPHCBAaNBAETCs COIJIacHO Tab. 2.
bnok-cxema anroputMma KiaccM(UKalMH BOAHBIX OOBEKTOB IO TyMYCHOCTH
MIpUBEJICHA Ha pHC. 2.

(5)
Fe

, h=Hum, :2..6

Tabnuya 2

IlopsakoBble HOMEPa KJIACCOB TYMYCHOCTH U 3HAYeHHE
COOTBETCTBYIOLIEHi THMHIBHCTHYCCKOMH NEepeMeHHOI

Ne 3HaueHHe NepeMEeHHOM Koopunarst
Kj1acca «YMYCHOCTb» PCTMICPHEIX TOHEK
Hum, Feosu,
2 MOJIUTYMYCHBIE 104.04, 1.89
3 ME30I0JIUTYMYCHbIE 45.64, 0.83
4 ME30TYMYCHBIE 20.02, 0.36
5 OJIMTOTYMYCHBIE 8.78,0.16
6 YJIETPAOJUTOTyMyCHBIE 3.85,0.07

IIpu xmaccupukanmuy BOAHBIX OOBEKTOB IO TYMYCHOCTH IPHUCBOCHHE
COOTBETCTBYIOIIETO KJIacca OCYMIECTBIICTCS IyTEM OIpEeIeNieHHs] KpaTJ4aiIiero u3
BEKTOPOB, HATIPABJICHHBIX M3 TOYKH, OTOOpa)Karomled KIacCHPUIUPYEMBbIii OOBEKT B
koopauHaTtax Hum-Fe g, 10 Kaxx10i U3 penepHbIX TOYEK.

Knaccuukanus BOJHBIX OOBCKTOB IO YPOBHKO TPOMUU TMPOUZBOIAMUTCSI C
WCIIONIb30BaHUEM IIKAJIMPOBaHMS KOHIIGHTpaluu obmiero ¢ocdhopa U KIACCOB
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rymycHoctd. Kak M B mpeapiiynux cioy4asX, KIacchl BOJHBIX OOBEKTOB
OTIPENIENISIFOTCST  TIOCPEACTBOM ~ TOCTPOCHUST ~ KOOPAMHATHOM  IUIOCKOCTH  TI0
KITaCCH(UIMPYEMBIM TapaMeTpaM. B JaHHOM ciydae KOOpAWHATHAs OCh Kiacca
TYMYCHOCTH SIBISIETCS JIMCKPETHOM, a MATBIA W IIECTOM KJIacChl T'YMYCHOCTH
paccMaTpUBAIOTCS KaK OJIMH B CBA3H C HE3HAYNUTENBHOM pasHUIEH B TPODUH OJIUTO- U
YIBTPAOJIUTOTYMYCHBIX  00beKTOB. [l03TOMYy Ha KOOpDAMHATHOH OCH Kjacca
TYMYCHOCTH MMEETCSl TOJIBKO YEThIPE JUCKPETHBIX 3HAYEHHS, B TO BPEMs KaK OCh
obrrero ¢ochopa sSBIIETCS HEMPEPHIBHOM.
KOHeI[

| Hauaiuo H L0:=1el0; 1:=2; |
L
—>| L:=1+1; }—b —» | BLIBO/]

Hum Class

| 540637

L0 = |(Hum—540.63-¢ %) +
54.98
P L1:=L0; na
- Hum_Class=l,
HET

Puc. 2. Briok-cxema anroputma KiacCU(PHUKAIUK BOJHBIX 00HEKTOB [0 TYMYCHOCTH.
Hum_Class — Homep knacca rymycHoctd. Hum, Fe — 3HaYeHHs TyMyCHOCTH U COJCPIKaHUs
xKene3a obrero (Mr/i) st Kaccu(pUIUPyEeMOro BOAHOTO 00BEKTa.

1, LO,L1 — BcriomoraTesbHble IEpeMeHHbIE

[Monyuens! cnepytome GOPMYJbl  JUIS  IIKAIAPOBAHUS  JIMHTBUCTUYECKON
TIEPEMEHHOM «TPOPHOCTHY:

Hum,,,, =56 P’ =765.7-¢"""", n=Trophg,, :1..6

Hum,,, =4 P°™ =999.8-¢"*" n=Trophg,,, :1.6 (6)

Hum,,, =3 P =1236.7-¢"*", n=Troph,,, :1..6

Humam = 2Pn"5'45 =1473.6- 670'916% , n= Trophcm“ :1..6

B peE3yabTaTC MPOCTPAHCTBO MMEPEMEHHBIX P06m — KJIaCC T'YMYCHOCTH pa36I/IBaeTCH

Ha 6 HMHTEPBAJIOB, COOTBETCTBYIOIIMX CIEAYIOIIMM 3HAYEHHUAM JIMHTBUCTHUYECKON
MEepEeMEHHON «TpPO(HOCTH» B TOpPSAJKE YBEIMYCHUS HOMEpa Kiacca W 10 Mepe
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YMEHBIICHUS cojepkanus Gochopa odriero: runeptpodusie (1), BBICOKOIBTPODHBIC
(2), aBtpodubIe (3), Me3oTpodHbIe (4), omurorpodHsie (5), yIbTPaoIUroTpodHbIe
(6). B cnydae ¢ kuciapIMH BOJaMH, B HE 3aBHCHMOCTH OT HMX Kjlacca T'yMyCHOCTH U
comepxanus obmero ¢ocdopa, oHH KiIaccU(UIMPYIOTCA KakK IUCTPO(dHBIC, ecin
KJIacc LIEIOYHOCTH paBeH 1, MO0 aluaoTpodHbIe, eClii KIIacC MICJIOYHOCTH PaBeH 2
wm 3. Ilpu sToM uHAEKC Kiacca TPO(QHOCTH YKa3blBaeTCs C OTPHLATEIBHBIM
3HAKOM: ISl TMCTPOGHBIX BoA -1 u -2 mst amunorpodHsx. [TockonbKy ock Kitacca
TYMYCHOCTH SIBIISIETCSl JAMCKPETHOH, B JAHHOM Cllydae Ui aBTOMAaTH3MPOBAHHOW
Kiaccudukanmm yno0HO HCII0JIb30BATh oneparop «CASE-OF»,
NpeIyCMaTPUBAIONINI BBIIIOJHEHUE OIPEACNCHHBIX (QYHKIMH M Opouenyp A
KQKIOT0 WHIMBUIYAIILHOTO 3HAuYeHWs IIOKaszaTens (B JAHHOM Clydae Kiacca
TYMYCHOCTH) WJIH MX TPYIIIBI (5 ¥ 6 KJIaCChl TYMYCHOCTH).

briok-cxema aroputMma KiiacCH(pUKaiy BOJHBIX 00BEKTOB 110 YPOBHIO TPO(QUH U1
5 1 6 KJaccoB TyMyCHOCTH NpHBeneHa Ha puc.3. st Apyrux Ki1accoB BBIYMCICHHS
MPOU3BOSATCS 10 aHATOTHYHON CXEMe, TOJIKO B ypaBHEHHE JUIsl pacyeTa IIepeMEeHHON
Troph Pcom moacTaBisitoTCs COOTBETCTBYIOIINE KOHCTAHTHI U3 (6).

Hauyaso |—> D Pcom:=1el0; 1:=2; m
Ja
> L=1+1; l—P —» [ BbIBO/]

Troph Class

Troph _Pcom = 765.7-¢ "

v

L1:=L0; na

D Pcom >= ABS(Troph_Pcom-Pcom)
N Troph Class=I; 9

HET |

Puc. 3. biiok-cxema anropurma KI1acCu(pUKAaIMU BOIHBIX OOBEKTOB 110 YPOBHIO TPOPUH IS
5 u mecroro kiacca rymycnoctd. Troph Class — Homep kiacca TpodHOoCcTH. Pcom —
conepxkanue obmiero gpocdopa Mrr/i. 1, D Pcom— BcrmoMoratenbHbIC TIEpEMEHHEIC

OreHka NPUPOIHOTO KavdecTBa BOJ IPOBOJIWIACH IO OalilaM TI€OXUMUYECKUX
KJIaccoB BOJ C yderoM cozepxkanus O,. CooOTBETCTByMOLIME KilaccaM Oauibl
KavecTBa: 1 - OE3IENOYHOCTHBIE KUCIIbIE, THIIEPTPO(HBIE; 2 - HU3KOLIEIOUYHOCTHBIC
KHUCTIbIe cIabOKUCTIbIe, OJIMTYMYCHBIE, BEICOKOIBTPO(HBIE; 3 - HU3KOIIEIOYHOCTHBIE
C1a0OKHCIIbIe KHCIIbIe, ME30NOIUTYMYCHbIC, 3BTPOQHbIe; 4 - CcIabOIIeNOYHOCTHbIC
cnaboKuCIble, ME30TyMyCHBIE, ME30TPO(HBIE; 5 -  CpEIHEMICIIOYHOCTHBIC
cnaboKHUCIIble HeHTpallbHbIE, CPEIHEIIEI0OYHOCTHBIC HEHTpalbHbIe C1a0oLIeIOYHEbIe,
BBICOKOILICJIOYHOCTHBIE ~ CJTa0OIIENIOYHbIE,  OJIMTOTYMYCHBIE,  OJMIOTPO(HBIE,
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YIIBTPAOJIUTOTYMYCHBIC,  YJIBTPAOJUIOTpO(HBIC. VYKa3aHHbIC BhIIIC Oaibl B
OTIPEJICTICHHON CTETEHH COIJIACyeTCsl C NPHUTOJHOCTBIO BOABI [UISI NHUTHEBOTO
BOJIOCHAOKEHHSI U PHIOOXO03SHCTBEHHBIX IIEIIeH.

ITo comeprkaHnIo KMUCIOPO/Ia BBIICISUINCH CIEAYIOIINE TPYIITBI BOAHBIX 00BEKTOB,
KOTOPBIM  OBUIM  TPUCBOCHBI ~ COOTBETCTBYIOIIME MM  Oajuibl  KadecTsa:
paBHOBecHOHackIeHHbIe (80-105%) — 5, nomycTiMo HackienHsie <60 u >120% - 4,
kucnopoponedpunutase (60%-20%) — 3, Beicoko kucnopoponeduiutasie (<20%) un
kocnopoonepecsiieHHsle (140% u 6omee) — 2.

bBansbl kauecTBa MO COAEPIKAHUIO KHCIOPOJa IPH aBTOMATU3UPOBAHHOM OlEHKE
PacCUNTHIBAIIICH C UCTIONb30BAaHHEM (DYHKIIUH KEIaTeIbHOCTH:

0,%.s 0,%., 0,%
00 TP G TG0 T2 0,% €[0..140] (7

O, class =-6,1-(

0, class =2, 0,% (140..0)

O, class - Oall KauyectsBa, (O,%- NPOLUEHT HACHILEHUSA BOJbI KHUCIOPOIOM.
3HaueHHs1 GYHKIMU OKPYTIISLIMCH JUIS TIOJTyYESHUS LIEIOYHCICHHBIX OaIoB.

WHrerpanbHblii  HMHIEKC KadecTBa BOJbl  pacCUUTHIBAICS Kak  CpelHee
TEOMETPUYECKOE  YeThIpeX Oa/uloB  KadecTBa, COOTBETCTBYIOIIMX  Kiaccam
IIEJIOYHOCTH, T'YMYCHOCTH, TPO(GHOCTH, YPOBHIO TpPO(QUH W HACHILIEHHS BOMBI
KuciopoaoM. Ecnu maHHBIE MO HACHIIICHUIO BOJBI KHCJIOPOJOM OTCYTCTBOBAIHU, TO
IPY BBIYHMCIICHUH WHTETPAbHOTO MHJEKCA KAadeCTBa BOZBI MCIIOIb30BAINCH TOJIBKO
TpU TmoOKa3zarensi (TyMyCHOCTh, ILIEJIOYHOCTH M TPO(HOCTH) M BBIYMCIUIOCH HX
CPEIHETeOMETPUUECKOE 3HAUCHUE.

Ecmu  Bomel  kucible  (KJace IIEIOYHOCTH < 2) WM  [OJIUTYMYCHBIE
CIIa0oMIeNOYHOCTHBIE  (KJIAcC TYMyCHOCTH 2, Kiace menoudHoctd < 3), To
HE3aBUCHMO OT IOJIyY€HHOTO pe3yjibTaTa, OHU OTHOCATCS K HHM3KOMY KadecTBY.
AHaNOrMYHO M THINEepTpodHBIC M JTUCTPOPHBIE BOJBI, a TAKXKE BOJHBIE OOBEKTHL, y
KOTOPBIX NMPOLEHT HACKIICHU BOJBI KHCIOpoaoM npebimaeT 140% wumu Hioke 20%
MPUYHCIISIIOTCA K BOJIaM C HU3KUM KadeCTBOM.

OCHOBHBIM IIPEUMYIIECTBOM JaHHON KJIacCH(UKALMH OTHOCHUTENBHO APYTHX
ABJISIETCSI MCIIONB30BaHNE OaIOB KauecTBA, COOTBETCTBYIOIINMX MX I'€OXHMMUYECKHM
KJIaccaM IIEeJIOYHOCTH, T'YMYCHOCTH, TPO(HOCTH M KHCIIOPOIHOMY PEXHMY.

B cootBeTcTBHE C TOMydaeMbIME OayiaMH, ObUIH BBIIEIICHBI IIITh OCHOBHBIX KJIACCOB
MIPUPOIHOTO KayecTBa BOJBL: HHU3Koe - < 2.5, ynoBieTBopuresibHoe 2.6 — 3.5, xopoliee
3.6 — 4.5, Beicokoe > 4.6. BoaHble OOBEKTHI, IOJBEP)KEHHBIE AHTPOIIOTCHHOMY
3arpsI3HCHUIO OTHECEHBI B OT/ICNIBHYIO TPYIITY «3arpsi3HEHHBIX)» BOJL.

Jlyist TakuX BOJHBIX OOBEKTOB PACCUUTHIBAINCH WHIIEKCHI 3arpPsI3HEHHOCTH BOJIBI
(3B, (Metoanueckue peKOMEHAAIHH. .., 1988)) 1, Ipu HaIMYUH JOCTATOYHOTO Psiia
UCXOJHBIX [JAaHHBIX — YJEIbHbIE KOMOWHATOPHBIE HHIEKCHI 3arpsi3HEHHsS BOJbI
(YKU3B, (PO 52.24.643-2002)). B wHcxomHble METOAWKH OBLIM BHECEHBI
CYIIIECTBEHHBIE M3MEHEHMS, IO3BOJIIONINE Oojiee OOBEKTHBHO OTpakaTb CTENECHb
3arpsi3HEHUs] BOJHBIX 00beKTOB. Bo nepBbix, pacuer 3B n YKU3B npoBoxuics ¢
ucrionbs3oBanreM pernoHanbHEIX [1K (JIozoBuk, [Tnatonos, 2005), a aist Bemiects, y
KOTOpBIX pernoHanbHbie [1/IK He ycTaHOBJIEHBI, UCIIOIL30BAINCH OOLIEPOCCHIHCKIE
snaueHus [IJIK. Bo Bropeix, pacuer M3B mnpoBoamics myrem BbIOOpa Tex
noKazaTesield, KOTOpble BHOCHIM MaKCUMalIbHBIN BKJIaJ] B 9TOT UHJIEKC (NPUHLIUI €T0
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MaKCUMH3alKK). B aBTOMaTH3MPOBAHHON CHCTEME UMEETCS BO3MOXKHOCTh pacyera
N3B n YKU3B kak no MmoanuIipoBaHHBIM METOAUKAM, TaK U IO MCXOTHBIM.

OpnHako oIeHKa cTeneHH 3arpsi3HeHus myTeM pacdera 3B n YKI3B He mo3Bosier B
TMOJTHOM MEpE BBIBHTH OOBEKTHI, C HE3HAYUTEIILHBIMKU OTKJIOHCHUSIMH B UX XHMHYECKOM
COCTaBe, MPOU3OIIC/IIIHE BCICACTBUE KAKUX-TMO0 BHEIITHIX AaHTPOIIOTCHHBIX BO3JICHCTBHIA
WA K€ TIPUPOAHBIX (pakTopoB. [Insi BBIABICHMS TAaKOrO polia OOBEKTOB MPEIIOKEHO
WCIIOJIB30BaTh METOJ] OMPEICICHHS aHOMAIMKA XMMHYECKOTO COCTaBa BOIBI Ha OCHOBE
(ysk1mii xenarensHocTH (desirability functions, hyHKIMIA IPHUHAISKHOCTH).

Jlo HacTosimero BpeMeH! (PYHKIIMH KENATeIBHOCTH HCIIOB30BATUCH JUI OTPAKCHUS
OTKJIOHCHHH a0COJFOTHBIX ITOKA3aTeNIeH OT MX ONTHMAJBHOTO (OKEIAGMOT0») 3HAYCHHS.
IockonbKy — OOJBIIMHCTBO MoKa3areyied M3MEHSIOTCS B IIMPOKOM  JIMAIa30HE
KOHIICHTPAIIHMI, 3TO CO3aeT TPYIHOCTH MPU (POPMUPOBAHUK COOTBETCTBYIOIIMX IIKAJ, H
OTIPEIEIICHNN <OKEIAaeMOroy 3Ha4eHMs U1t HiX. OIHaKO, MHOTHE XUMHUYECKUE TIOKa3aTelH
BOZIBI HAXOZATCS B TECHOM CBS3H C APYTHMH, YTO TO3BOJIIET OOBSMHATh UX B TPYIITHI U
MPOBOJIUTH KOMIUICKCHYIO OLICHKY I KaXKIOM M3 3THX rpymi. K ogHON M3 3THX Ty
MOKHO OTHecTH riaBHble HOHBI (HCO; , A gy SO, CI, Caz+, Mg2+, Na', K, Bmouast
NH," 1 NO;, KaK KOMIIOHCHTHI HOHHOTO COCTaBa), U WCIOJB30BaTh WX SKBHBAJICHTHYIO
JIOITFO JUTS OIICHKH CTCIICHW aHOMAITBHOCTH HMOHHOTO COCTaBa BOMBL. B mpyryro rpyrmmy
MOXKHO BBIIEINTE pasmuunble hopMel N (Noyr, NO3 NH,", NO,), xapaKTepu3yromiue
KpyroBopoT N B BOIHOM Cpe/Ie U CTETCHb 00SCIICUCHHOCTH BOZ0EMAa STUMH COCIMHCHUSIMHU.

[TockombKy sl 3TUX OTHOCHUTENBHBIX IIOKa3aTellell o00JacTe ompeaesieHus
orpanpueHa uHTEepBaJioM OT 0 g0 1, mpuMeHeHWe CymIeCTBYIOMMX (YHKIUN
JKENATENFHOCTH C JBYCTOPOHHUM oOrpaHndeHueM (Xappuurrona, PuHke m map.)
3aTPYIOHHUTENBHO, ObLIA pa3paboTaHa aBTOPCKask (PYHKITUS JKEIATEIFHOCTH:

f(x) = ln(cos(;zx - %)); x e (0,0) ®)

rre f{x) — QyHKIHS JKenaTeIbHOCTH, X — 3HaUCHHE moka3aTessi. OHa MpUMEHsIIACh
mns monos HCO;™ +A -, Ca*" u Mg”". Jlna ocramsubix nonos u dopm N 6bina
BbIOpaHa (GYHKIHUS C OHOCTOPOHHUM OTPAHUICHUEM:

S (x)=th(x) )

[Hanee, s nepeHoca 3THX (YHKUMA B OONACTh OINPEIEICHHS, COOTBETCTBYIOLLYO
<OKeNaeMBIM» 3HAYCHWsIM TIOKasaTesiell, B YpaBHEGHMsS KPUBBIX OBUIM  BBEICHBI
HeoOxoanMble Kod(¢uimentsl. OHM  BBIOMPAIMCH TaK, YTOOBI IIPH  3HAYMTEIBHBIX
OTKJIOHGHMSIX TIOKazareled OT CpeAHEPerHOHATBHBIX (DOHOBBIX 3HAYECHWH (YHKIMH
MPHMHAMAIIM 3HauYeHHue 1, a KOorja TakhX OTKJIOHEHWI He HaOJI0/aIoch, OHU IPUHHMAIN
snayenne 0. Kirodembie mapameTpbl (DYHKIME JKEIaTeIbHOCTH — TOYKH JKCTpEMyma U
neperna, IMO3TOMY B YpaBHEHWsS TIOJdy4YeHHbIX (QYHKUMKA ObUIM BBEJCHBI TaKKe
KO3((HUIMEHTH], MO3BOJIOIME 3aJaBaTh IOJIOKEHHE 3TUX TodeK. C ydeToM 3Tux
npeoOpazoBanuii ypaBHenus (yHkiwii (8) u (9) mpruoOpeTaroT clieayonuii Bu:

M (x,C) = —i . ln{cos(ﬂ:xl"g‘ € _ Zﬂ, xe(0,) (10)

log 0,316 _
ey = - i (11)

Oynkmus  (10) wmmeer MuHEMYM B TOouke C, KOTOpass COOTBETCTBYET
CpeIHepETHOHATIBHEIM 3HAYECHUSIM HSKBHBAJICHTHOW OJMM MOHOB B MOBEPXHOCTHBIX
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Bojax Kapenuu, He MOABEp)KEHHBIX 3HAUUTEIHLHOMY AaHTPONOICHHOMY BIIHSHHMIO.
CpenHepernoHaabHBIC 3HAYCHHS OSKBUBAJCHTHOW JIONH HOHOB (Cca“ = 0.44,
CMgZ+ =032, CA;pr+HCO§
padotel (JIozoBuk, 2006). Ilpu OTKJIOHEHWH OKBUBAJICHTHOH JOJIA HOHA OT
Cpe/IHEepernoOHANIbHOM, 3HaYeHUe (YHKIMH JKENaTeIbHOCTH, OTpakalollee CTEleHb
aHOMaJIMU TI0 3TOMY HOHY, pe3Ko Bo3pacTraeT. st TmapokapOOHATOB M aHHOHOB
OPraHMYECKUX KHCIIOT B CIydae Majloro MX coAepiaHus QYHKIUSA MOXET IPUHUMATh
3Ha4eHus > 1. B aTom ciryuae 3HaueHue (hyHKIMM IpHUpaBHABAETCS 1.

Oynuknus (11)- rmamkas, paBHOMEpHO Bo3pacraromasi B mpenenax or 0 1o 1 u
uMeeT oiHy TouKy neperuba. Koapouunenr A — cpeanss s5KBUBaJIEHTHAs JI0JIs HOHA
no Kapemnu, ona coorBerctByeT 3HaueHHio 0.05 (yHKIMM KenaTeNbHOCTH M JUIs
Pa3NIUYHBIX HMOHOB INPHHUMAET CJCIYIOIIHe 3HAYCHUS: ANa+= 0.20, A= 0.04,

Ay, =00L A =017, 4 =0.005u 4, =0.11.

KoHIeHTpanyuy a30Tco/iepKaliuX BEUIECTB B HE3arpsS3HEHHBIX MOBEPXHOCTHBIX
Bojax Kapemnmn pocrarouyHo cTaOWJIBHBI, 4YTO MOXKET OBITH MPEICTABIECHO
cieayronymM HepaBeHCTBOM (JIozoBuk, bopoxymuaa 2009):

N-NO, << N-NH;'<N-NOj; <N, (12)
<0.005 <0.05 0.05-0.3 0.2-0.7 MrN/mn.

OCHOBBIBasICh Ha TOM INPHHIMIE COATAHCUPOBAHHOTO COOTHOIEeHUsT popM N B
MOBEPXHOCTHBIX BOJAAX, MOXKHO BBITIOJIHUTB ITOMCK aHOMAIMH B COOTHOIICHHH (OpM
azora.

Jna sToro Ha OocHOBaHWMM HepaBeHCTBa (12) moirydeHBI CleAyIOMKE Ipeaeisl
KOJICOaHUH coiepkaHus pa3nuIHbIX popM N oT 001mero:

N-NO,; << N-NH4 <N-NO;3 < N (13)
0.4-1.6% 4-16% 6-54% 36-87%.

Koapduuuentst B ypasaennu (9) ms NO, , NH," u NO;™ npuHEMAaioTCs TaKuMH,
9TOOBI MaKCHMaJbHBIC JOJU KakIOH u3 (OpM COOTBETCTBOBaIM 3HaueHHio 0.5
GbyHKIMH KenaTenbHOCTH. JI1st Noy HOPMHPYETCsl HIDKHHI MHTEPBAN €r0 N3MEHEHUS.
Koa¢puumenTts! npu unciie 7T OTBEYAIOT 32 YYBCTBHTEIBLHOCTh (DYHKIMH B paiioHe
TOYKH riepern6a. OHM BBHIOMPAINCH TaK, YTOOBI 00JIaCTh W3MEHEHHSI aOCIHMCCHI, TIPH
M3MEeHeHHHn opauHatel oT 1 1o 0, COOTBETCTBOBaja MHTEPBAJTy HW3IMEHEHHUS
NPOLIEHTHOTO cojiepkanusi GopM N OT BTOPOro A0 TPEThEro KBapTHIS AJsl BCel
BbIOOpKK HaHHBIX (833 o0bekTa). [Ipu 3TOM OBUIH MOTYyYCHBI CIIEAYIOMINE yPaBHEHHUS
JUtsl YHKIMH KeIaTelIbHOCTH:

N=NO; : 41, o (x) = (th(160n(x ~0.016)) +1)
Ll () = $(th(16m(x —0.16)) +1) (14)
N-NOI 14, » (x)= L(th(12m(x — 0.54)) +1)
N=N,, : 1y, (x)=3(th(16n(-x +0.36)) +1)

Taxoit Ioaxod, y‘II/ITLIBa}OH.[I/Iﬁ He a0COIOTHOE 3HAYCHUS IIoKasareis, a €ro a0JIro
II0 OTHOIICHHUIO K 0611[6171 KOHIEHTpAOUN 3JJIEMCHTOB HOI[O6HOI"O THIIA, qeTue
OTPaXXa€T OTKIIOHCHUE XUMHUYCCKOTO COCTaBa BOIABI OT CPEAHEPETUOHAIIBHOTO q)OHa.

= 0.72) mnst Pecniyonuku Kapenun ObUTH 3aMMCTBOBaHBI U3

N-NH;
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Kpome Toro, BaKHBIM OOCTOSTENILCTBOM SIBJISE€TCS TO, 4YTO KOI((HUIMEHTH B
ypaBtenusix (10, 11, 14) He 3aBHCAT OT 00IIeH MUHEPATU3AIUU U YPOBHS TPODHUH.

OTnenbHbIE TIOKa3aTeNd aHOMAIWMH, BBIYMCISEMBIE HEIOCPEICTBEHHO 11O
dopmynam (10, 11, 14), WUCHOJIB30BAIKMCH IS JACTATBHOIO aHAIM3a COCTOSIHUS
BOJTHOTO OOBEKTA.

JIisi OLEHKH CTENCHM AaHOMAJIWM II0 BCEM MapaMeTpaM HCIIOJIb30BAIUChH
MHTETPUPOBAHHBIC MHJCKCHl XMMHUYECKOTO COCTaBa BOJIbI, KOTOPHIE BEIYUCISIINCH KaK
CPEIHETEOMETPUYECKOE 3HAUCHHWE JUIi JBYX OIECHHUBACMBIX  XapaKTEPUCTHK:
AHOMAJILHOMY PacIpeJIeSICHHIO TIaBHBIX HOHOB U (hopM N. B oOmem Buze popmyna
JUIL  BBIYMCIICHUS HWHTETPAIbHOIO HHJAEKCA AaHOMAIBHOCTH [ Uil KaKaoH
XapaKTEPUCTUKH BBIMJISIANT CIEAYIOIUM 00pazoMm:

I=1=5/(- )= p1,).. (1= ,) > (15)

Tne 4 — My, — 3HA4eHWs (YHKIMH KEJaTeNbHOCTU Uil KaXJOro MOKa3aTels.
®opmyna (15) moctpoeHa Tak, uto mpu 4=1 (k=1..m) WHTErpaJbHBIH HHIEKC
npuHUMaeT 3HadeHue 1, a mpu g =0 wmm g4 <<l OHM HE BHOCST CYIIECTBEHHOTO
BKJaga B OTOT MHAEKC. JlaHHas (opmylia MO3BOJSIET BBIYUCIATH HWHTErPATbHBIN
HNHACKC aHOMAJIBbHOCTHU COCTaBa BOJFbI, I/IMCIOU_[I/Iﬁ TOT K€ CMBICJI, YTO U YaCTHBIC
3Ha4YeHHs (QyHKIWH xenarensHoctu. Ecimm [ = 1, To HaOmromaeTcs BBICOKasi CTEIICHb
aHOMAaJIMM XUMUYECKOT0 cocTaBa, eciu / = 0, To aHOMaIuu OTCYTCTBYIOT.

JIOCTOMHCTBO = MpPEVIOKEHHOTO  METOAa  3aKJIIOYaeTcs B IPOCTOTE  €ro
ITOPUTMU3AIMN U BO3MOXKHOCTH TIPUMEHEHHS IIPH aBTOMAaTH3UPOBAHHOM OIICHKE
COCTOSIHHSI BOAHBIX 00bekTOB (300K0B 2009, 2011).

BakHpIM mOKa3aTeneM KauecTBa BOJBI SIBJISICTCS HE TOJIBKO OOIIAsk KOHIIEHTpaIus
OB, HO u ero reHesuc, T.e. kakas yactb OB oOpazoBaHa B pe3yibTaTe MPOTEKaHHS
BHYTPHBOJOEMHBIX IIporieccoB (aBToxToHHOoe OB), a Kkakag - mpHBHeEceHa ¢
BosocOopHO# Tepputopuu (amutoxtonHoe OB). OmHako, 1O HACTOSAIIETO MOMEHTA
MPaKTHYECKH OTCYTCTBOBAJIM JOCTaTOYHO IIPOCTBIE METOJBI OMNPENENICHHS 3THX
coctasisronx OB npupoaHbIX Bo.

ITpn ywactum aBTOpa OBUT pazpaboTaH Meron ompeneneHus npupoasl OB Ha
OCHOBE KOCBEHHBIX MOKa3aTeJeld ero COoAep)KaHWs. YUUTBHIBas Pa3IMYHYI0 CTENEeHb
OKHCIICHHS aBTOXTOHHOTO W amroxTtoHHoro OB  muxpomatrom (XIIK) wu
nepmanraHaroM (I10) xamust, a Tak JXe WX pa3IMUHYIO0 CBETOINOMIAIIAIOIIYIO
crnocobHOcTh (IIB) MOXHO cocTaBUTH cHUCTeMy U3 3-X YypaBHeHHH C 4-Ms
HEW3BECTHBIMU:

a-p +b-p =XIK/IIO

asm

m-p_+n-p_=XIK/UB (16)

asm

p, t+p, =1

rae a = (XIIK/I10),gr, b = (XIIK/TIO) 0, m = (XITK/LB)agr, 7 = (XIIK/LB) e

Jns moucka peIICHWH, COOTHOCAIIMXCS C HATYpHBIMH JaHHBIMH, OBUI
UCIIONB30BaH METOJ WUTEpaluii Ha MacCHBE THAPOXMMHUYECKUX IAaHHBIX 110 BOJHBIM
ob0wexTam PecryOnmiku Kapenwst.

B pesynpraTe 3THX BBIYMCICHHH OBIJIO IOJYYEHO YpaBHEHHE, IO3BOJISIONICE
BBITIOJTHUTH PacydeT cojep)kaHus aBToXToHHOro OB B mpupo/1HO#i Bojie M0 KOCBEHHBIX
XapaKTepUCTHKAM:

Pasr = 0.62(XITK/Hum) — 0.35, xotopoe u npumensiercst B AUC.
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Ha ocHoBanum MPCAJIOKCHHBIX METOAOJIOTMYECKUX MOJAXO0A0B B KOHCYHOM HUTOIC
Oputa pa3paboTaHa aBTOMAaTHU3MpOBaHHAs WH(popManuoHHas cucrema «OOpaboTka
THIPOXMMUYECKON MH(GOpMAIMM W OLEHKA COCTOSHHUS BOJAHBIX 00BeKTOB» (ANC
«OI'XW»), xoTopas COCTOMT W3 HPOTPaMMBl YIIPABICHWS, HANMCAHHOW Ha S3BIKE
nporpammupoBanus Delphi u 6a3sl manHbpIX B (opmare Paradox, pa3ouroii Ha
HECKOJIbKO ~ B3aMMOCBSI3aHHBIX Tabnui. Cxema opraHu3anud 0as3bl JAHHBIX U
MH(OPMALMOHHBIX IIOTOKOB B MH(OPMAIIMOHHON CHCTEMe MOKa3aHa Ha puc.4.

Tabnuia MCXOAHBIX JAHHBIX COZEPKUT OOLIyI0 MH(OPMALMIO O BOJHOM OOBEKTE M
npobe (Ha3BaHHE OOBEKTA, HOMED CTaHIIMH, Teorpaduyeckie KOOpAHHATBI, HOMEpP IPOOBI,
TOPH30HT, Jata 0TOOpa MpoOBI) M (PH3MKO-XMMHYECKIE TTOKa3aTeNu Bobl. Bropas rpymma
TAONWI] COHEPXKUT THUAPOJIOTHYECKYI0O W TEONpPOCTPAHCTBEHHYIO HH(POPMAIIO 00
M3y4aeMbIX OOBEKTaX. Tperbss — HEOOXOAMMBIE VIS PAcueToB CIIPABOYHBIC NaHHBE. B
YeTBEpTON Tpymme TaONWIl XpadsTcss pe3yiabTarsl BhMMMCICHWI. Bee  TaOmurm
00BbeMHAIOTCST B O0LIyI0 0a3y JaHHBIX MPOTPaMMON ympasieHus npu romomm SQL-
3aIpOCOB M MHJIEKCHBIX TOJIEH. Pe3ysbTars! aHamza MOTyT OBITh NPECTaBIICHBI B I€YaTHOM
BHJIE WIM SKCIOPTHPOBaHBI B JAPYTHE CUCTEMbI ISl JaibHewmieid obpaborku. Cucrema
MPUMEHSISTCS! JUTS PELLIeHUs KaK KIIAaCCHYECKMX 3a/1ad MHIPOXUMHUH (pacueTa CyMMBI HOHOB,
3NIEKTPOIPOBOAHOCTH, (hopMynbl Kypiioa, KimacciuuKamiy Boz 1o AJIEKHHY, ONpeiesicHe
CTENEHN HACBIIICHHUSI BOABI KHCIOPOAOM, ompeneneHus npupoasl OB, ero maccsl,
3JIEMEHTHOTO COCTaBA U JIP.), TAK M JUIS O0JIee CIOXKHBIX FICCIIEA0BATENBCKUX 3a/1a4: OLCHKA
3arps;3HEHHOCTH M KAQ4eCTBa BOJI, X I'€OXMMHYECKash KTaCCU(HMKAIMS, a TAKKE BBIIBICHHE
00BEKTOB C AHOMAIIMSIMH B XUMITYECKOM COCTABE BOJIBL.

JIONOTHUTENBHO peain30BaHa BO3MOKHOCTD BBIUHMCIICHUS CPEJTHUX TTOKa3aTeliei,
Kak 3a BeCh INEpUOJ HAOJIOJCHUH, TaKk M IO rojaM WJIM CE30HaM, YTO I03BOJIIET
OTCJIC)KUBATH AMHAMUKY XUMHUYECKOT'0 COCTaBa BOJbI.

Ha ocnose cozmannoit AUIC «OI'XWy, anekTpoHHOrO Kartajora o3ep u pek Kapemrm
(2001) macmmrada 1:1000000 n o6omouxu I'IC Maplnfo 6su1a pazpadorana I'IC oreHkm
COCTOSIHUS TIOBEepXHOCTHBIX Box Kapemmm. O6men mHpopmarmeit mexxny MapInfo u ANIC
«OI'XW» ocymiecTBIsieTcs: ¢ MOMOIIIBIO MMeKTpoHHBIX Tabimmikl MS Excel (B dopmare
*xlIs). TeoxomupoBaHWe WH(POPMAIMHA OCYIIECTBIICTCS TIOCPECTBOM YHHUKAIBHBIX
KaJaCTPOBBIX ~HOMEpPOB WM HOMEPOB CTaHIMii oTOOpa mpod C  TOMOIIBIO
cootBerctBytomero SQL 3ampoca k 6a3am gaHHbX AVIC 1 snekTporHOro katanora (2001).

I'NC oueHkn cocrosiHUsl BOIHBIX 00BekTOB Kapenunm Obiia mpuMeHeHa Juist
OIIpEeJICTICHUs] BJIMSHHUA BOJOCOOPHOH TEPPUTOPHM Ha MPHUPOJHOE KAayeCTBO BOJBI,
3aKOHOMEPHOCTEH B MPOCTPAHCTBEHHOM DPACIPEIEICHUN 3arpsI3HSIONINX BEIIECTB B
03€pPHO-PEUYHBIX CHCTEMaxX M OTACJIBHBIX BOJHBIX OOBEKTAX, MOUCKA BO3MOMKHBIX
UCTOYHMKOB MX TOCTYIUICHHS, a TaKkXKe TIIOCTPOCHHS TEMaTHYeCKHX KapT
pacripeziesIeHust pa3IMYHbIX TOKa3aTeei.

B uemeepmoii 2nase mnipoBeneHa OLEHKA COCTOSIHUS M KayecTBa BOJbI BOJIHBIX
o0bexToB Pecrryonmmkm  Kapermns ¢ momomsio  paspaboraHHON HHGOPMAMOHHON
cucteMsl ¥ [VIC, BBITIONHEH aHAMW3 PE3yJIbTaTOB M MX CPAaBHEHHE C JINTEPATYPHBIMH
JTAHHBIMHU ¥ 9KCTICPTHBIMH OlLICHKaMU. BBIOpaHHBIC [T TECTHPOBAHUS MH(POPMAIIMOHHOM
CHCTEMBI BOJHBIC OOBEKTHI MMENM 3HAUMTENBHBIC PA3iIMYUs MO MOP(OMETpHIECKOMY
CTPOGHHIO, TeorpauueckoMy MOJOKEHHIO, Ka4eCTBY BOABI M YPOBHIO aHTPOIIOTCHHOM
Harpy3ku. J[is Bcelt BeIOOpKH maHHBIX (Ooee 800 BOMHBIX OOBEKTOB) ObLTa MPOBEACHA
KnaccH(UKalust W TIOCTPOEHbI TEMATHYECKUE OJJIEKTPOHHBIE KapThl ILEJIOYHOCTH,
TYMyCHOCTH, TpO(GHOCTH ¥ KadecTBa BOAHBIX 00BekTOB Kapemnm, a Tawke ux
CTaTUCTUYECKHUE PACIIpe/ie]IeHNs] IO COOTBETCTBYIOIIMM KJIaccaMm.
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B pe3ynbrare BBIIIOJHEHHOTO aHalln3a, ObLIO YCTaHOBJIEHO, YTO HAa TEPPUTOPHHU
Pecniy6mmkn  Kapenms wHambonee pacrpOCTpaHEHHBIM — KJIACCOM — MIETIOYHOCTH
SBIISIIOTCSL  CJIA0OMIETIOYHOCTHRIE  CITA0OKHUCIBIE  BOABI, MPHUYEM  MaKCHUMyM
pacmipenencHAs BOAHBIX OOBEKTOB IO KjaccaM IMIETOYHOCTH COBHANAeT st
BOJIOGMOB H BONOTOKOB. [lo TymMycHOCTH Hambojee NpEIACTaBUTECIBHBIM CpEeIn
BOJIOEMOB SIBJISIETCSl KJIACC ME30TYMYCHBIX BOJ, B TO BpeMs Kak JJIsl BOJOTOKOB —
ME30MOIUTYMYCHBIX. [0 TpO(HOCTH MIMPOKO MpeACTaBlIeHBI KJIACCHI ME30TPO(HBIX
BOJ B BOAOTOKAaxX U OJ'II/IFOTpO(bHI)IX B BOJOEMax. B LCJIOM CIIEAYET OTMECTUTL, YTO Ha
tepputopun Kapenuu npeo0nagaloT 0ObEKTHl C XOPOLIMM W BBICOKUM KaueCTBOM
BoabI (81% oT uncia o6cIen0BaHHBIX), a JOISI OOBEKTOB ¢ HU3KMM KayecTBOM Malia
(6%).

Hapsimy ¢ BogHBIMEH 00BEKTaMH BCETO perHiOHa OoJiee JeTaabHO OBLIA PAcCCMOTPEHBI
BOZIOEMBI ¥ BOJJOTOKH 320HEKCKOTO TTOITyOCTPOBA, MAJIO TIOIBEPKCHHBIC aHTPOIIOTCHHOMY
BIMSIHMIO, cucteMa p.KeHTH, Haxomimascs o[ BIMSHAGM TEXHOTEHHBIX  BOJ
Kocromyxkriickoro 'OKa n OHexckoe 03ep0 KakK BOAHBIA OOBEKT, HCITBITHIBAFOIIHI
MHOTO()aKTOpHOE aHTPOIOTEHHOE BozzielicTBhe. [l 3THX BOAHBIX OOBEKTOB ObLT
NPOBENICH aHAIM3 WX COCTOSHUS MO HOHHOMY COCTaBY, OPraHWYECKOMY BEILIECTBY,
OMOTeHHBIM JIEMEHTaM U 3arPS3HSIONINM BeIlecTBaM. AHAIN3 TIOKa3aJl BEICOKYIO CTEIICHb
COOTBETCTBHSI MEXIY pPe3ysIbTaTaMH, MOJyYeHHBIMH C TIOMOIIBIO aBTOMATH3MPOBAHHOM
WHOOPMAIMOHHOW  CHCTEMBI, W OKCHEPTHBIMHA  3aKIFOUCHHSMH, OOOCHOBAHHBIMU
npeecTByompMe  rccrenoBaresivi: Jlozouk (1998, 2001, 2003, 2005), Xapkepnd
H.C. (1975, 1984), CabsumHa A.B. (1989, 2010), MopozoB AK. (1998) u mp. Ilo
MaTepuajiaM HCCIICZIOBaHUH TIPOBEJEH aHAM3 IPOCTPAHCTBEHHOIO —pacHpeiesIeHus
XMMHWYECKUX IOKa3areneld 1 kadecTBa Bojpbl. CO3aHHbIC NP 3TOM TEMaTHYECKUE KapThl
OHEXCKOTO 03. ¥ €0 BOIOCOOPHOTO Oaccelina ormyosrkoBaHbl B ATiace OHEXCKOro o3epa
(2011), a BomHBIX OOBEKTOB 3a0HEKCKOTO MOJIYOCTPOBA B MOHOIPA(UH «IKOJIOTHICCKUEC
npo6IeMbl ocBoeHwst MecToposkaeHns Cpemasist [lagmay (2005).

OHexckoe  03epo  monBepraeTcsi  MHOTO(AaKTOPHOMY — aHTPOIOT€HHOMY
BO3ICUCTBUIO, HO €r0 OCHOBHAs BOIHAs Macca TO-TIpeKHEMY COXpPaHSET
ONMUTOTPO(DHBIN CTATyC U BBICOKOE KA9eCTBO BOJIBL.

B menom OHO XapakTepu3yeTcsi KakK CpEJHENIEIOYHOCTHOE OJIMIoTpodHOE
OJIMTOTYMYCHOE. 3HaYMTEIIFHOE aHTPOIIOI€HHOE BJIMSHHE OTMEYaeTcs Ha HEKOTOphIC
OTZeJbHBIC pailoHbI 03epa, Takue kak [lerposzaBonckas n Kongonoxckas ryobl, U Kak
CJIC/ICTBHE OTOrO HaOJIONACTCs HM3MEHEHHE HX COCTOsHHMA. B To ke Bpems
3arpsS3HEHHE OTHANEHHBIX OT NPOMBIIUICHHBIX I[IEHTPOB pPAalOHOB oO3epa IOKa
HE3HAYMTENBFHO W MPOSBIAETCS TJIaBHBIM 00pa3oM B IOBBIIMICHHOW KOHIIEHTpAIUH
HEPTETIPOIYKTOB.

3arpssaeHne OHEKCKOTO 03epa OOYCIIOBICHO B OCHOBHOM TPAaHCIOPTHOM
Harpy3kol, mocrymiaeHueM crouHsix Boj Kowpomoxckoro IIBK u xo3siicTBeHHO-
OBITOBBIX CTOYHBIX BOJA KpymHBIX mnpomueHTpoB (Ilerpos3aBoncka, Kownpmomorwy,
Mengexnberopcka). O0paOOTKa HMCXOJHBIX JAHHBIX XHMHUYECKOTO MOHHTOpPUHTA
npoBesieHa 3a nepuoj HabmoneHuit ¢ 1992 nmo 2008 roapl. HaubGosnbinas crerneHb
3arps3HeHust xapaktepHa i Kommomoxckoit ryOwl, rae mpessimenue IIJIK mo
HE(PTSHBIM  yIJIEBOAOPOJAaM HMHOTAAa JAOCTHramo 16-Tm  KpaTtHOoro, a 1O
nmurHocyns(ponataMm — 1,6 KpaTHOTO.

Kpome Toro, ObUIH BBISIBIICHBI YYAaCTKH 03€pa CO 3HAUYUTEIHHBIME aHOMAIHSIMH B
COJZICp’)KaHWM HUTPATOB M XJOPWAOB. AHOMAJIBHO TOBBIIIEHHOE COJIEpKaHHE

18



HUTPAaTOB OTMeuyaeTcs B palioHe BhIMycka cTo4yHBIX Box T.Ilerpo3aBoacka u
Konmomoxckoro IIBK, a Tak »xe BHOJb FOXKHOTO, FOTO - 3alaJHOT0 M BOCTOYHOTO
noOepexxuii o3epa, Iie BeleTCs HHTCHCUBHAS CENbCKOX03SHCTBEHHAS 1EATSIFHOCTb.

Boanblie 00beKTHI 320HEKCKOTO MOJYOCTPOBA HE HCIBITHIBAIOT 3HAYUTEIHHOMN
AHTPOTIOTEHHON HAarpy3kd ¥ OOJBIICH YacTbl0 HAXONATCA B  IMPHPOTHOM
€CTECTBEHHOM COCTOSIHUM. C ITOMOIIbI0O aBTOMAaTH3MPOBAaHHOW HH(OPMAIMOHHON
CUCTEMBl YCTAQHOBJICHBI OCHOBHBIE T'€OXMMHUYECKHE YEpPThl IMOBEPXHOCTHBIX BOJ
3a0HEKbs1, KOTOPBIC B LIEIOM OJIM3KH K PErHOHAIBHBIM. OIHOM M3 OCOOCHHOCTEH BOT
3TOr0 paifoHa SBJSIETCS MOBBIIICHHAS MHHEpPANM3allus, IIEJIOYHOCTh BOJBL, a B
HEKOTOPBIX CIy4asx ¥ TPOPHOCTb.

AHanu3 aHOManWii B pacmpeneieHWH (opM  a30Ta MO3BOJMI  BBISBHTH
3aKOHOMEPHOCTH, HE OTMCUABIIHECS paHee, KOTOpPBIC CBSI3aHBI C MPHUPOIHBIMH
mpolieccaMy, a He aHTPONOTeHHBIMU (hakTopamu. Tak, B 2-x o3epax (ITagmoszepo u
TypacToM03€p0) MPOUCXOAMUIO HAKOMIEHWE MOHOB aMMOHHS B IPHUJOHHBIX CIIOSIX
NIPY HACBIIIEHUH BOJIBI KUCIOPOIOM MeHee 65%, uTo OblI0 00ycnoBiIeHo Aeduimrom
O, u Haubosee IPKO MPOSBISLIOCH B 03. TypacToM03epo MpH HACBILIEHUH BOJIBI MEHEe
10%. Jlyi1 HEKOTOPBIX BOJHBIX OOBEKTOB C MOMOIIBI0 pa3dpadorannoit 'C ynanoch
BBISIBUTH CBSI3b MEXKIYy XHMHUYECKHM COCTaBOM BOIBI U T€OMOP(OIOTHIECKUM
CTPOCHHEM BOZOCOOPHON TEPPUTOPHH.

Boanbie 00bexThI paiiona KocToMmyKIM B 3HaYUTENBHOM CTENEHU MOABEPKEHBI
BIIMSTHAIO BEICOKOMHUHEPATH30BaHHBIX TeXHOTeHHBIX Boa Kocromykmickoro ['OKa, B
pe3yJbTaTe Yero MpUpOJHOE COCTOSHHE OOJBIIMHCTBA BOJHBIX OOBEKTOB CHCTEMBI
p.-KeHTH 3HauMTeNnbHO W3MEHEHO TOJA JICHCTBHMEM BHENIHEH Harpy3K, 4YTO
MOATBEPXKIACTCSl BHICOKUMH aHOMAJIMSMK B MOHHOM cocTaBe ux BoJ. Haubonprras
CTETEHb OTKJIOHEHHUs HMOHHOTO COCTaBa OT PETHOHAIBHBIX 3HAUYCHHH Ha6n10}1aeTcsl
JUTA MOHOB Kalus W Cy/Ib(aToB. DKBHBaTCHTHBIE 101K HoHOB K™ 1 SO,” ocrarorcs
BBICOKMMH Ha MPOTSHKEHUH BCETO pycia peKH oT XBocToxpaHmiuma a0 03.Cp.Kyiiro,
B KOTOPOM TEXHOTCHHBIC BOJBI IOJBEPraroTCA HAMOOIbIIEMy pa30aBICHHIO.
OTKJIOHEHHSI B COACp)KaHUM HHUTPATOB TaK K€ JOCTATOYHO BEJIHKH, OJHAKO, HX
OTHOCHTENIbHbIE KOHUCHTPALMA B BOJIOEMAX CHCTEMBI yMEHBIIAIOTCS SHATHTENbHEE,
yeM SKBUBaeHTHBIE 10d K 1 SO4

3arpsi3HEHHE BOAHBIX OOBEKTOB cHcTeMbl p.KeHTH Xopolio orpaxaercs ¢
MOMOUIBI0 WHTErpajibHOr0 KOA(QQUIHEHTa aHOMAJLHOCTH COCTaBa BOJbI, KOTOPBIH
JUISl BCEX CTaHIMK HaONIOJEHUI ocTaBajics Bbille 3HaueHust 0,5, 4TO COOTBETCTBYET
CIJIFHOMY BHEIIHEMY BIISHHIO Ha BOJHBIE OOBEKTHl. HecMmoTps Ha TO, 9TO AMIA
03.Cp.Kyiito oTHOCHTENBHOE conxep)kaHWE OONBIIMHCTBA HMOHOB ONW3KO K
CpeIHEepETHOHANBHOMY, BCE XK€ IS KW U Cylb(aTOB OHO OCTACTCS 3HAUUTEIHFHO
BEIIIIE TIPHPOTHOTO (OHA.

CreneHb 3arpsi3HEHUs], OIpEJeNieHHass 10 MOJU(UIMPOBAHHBIM KPUTEPHIM
YKU3B n U3B c¢ npumeHeHueMm peruoHanbHbIX 3HaueHuil IIJIK cormacyercs c
JAHHBIMM, IIOJYYEHHBIMH C TIOMOIIBIO METOJa aHOMAlbHBIX OTKJIOHEHHHA B
XUMHMYECKOM COCTABE BOJIBI U JIyUIlle OTPa’kaeT COBPEMEHHOE COCTOSIHHE BOJ.

B ormuume ot ucxomueix Meroguk YKU3B m U3B mo mommduimpoBaHHBEIM
MOKa3aTessIM OTMEYAETCS BBICOKAS CTETICHD 3arPsS3HEHMS BOIHBIX 00BEKTOB BEPXHETO
TEYCHHUS PEKH, B TO BpeMs KaK B HIDKHEW €ro 4acTW BIHMSHHAE TEXHOTCHHBIX BOJ
3aMeTHO MeHbIne. Bee 00BekThl p.KeHTH OTHECEHBI K TPSI3HBIM WK 3arpsi3HCHHBIM
BOJIHBIM OOBeKkTaM, 3a wuckioueHneM  03.Cp.Kyiito, koropoe HaxoauTcs B
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JOCTaTOYHO CTaOMIBHOM HPHPOAHOM COCTOSHUM HECMOTpPSA Ha YCHJIMBAIOIIYIOCH
AHTPOIOTEHHYIO HArpy3Ky U OTHOCUTCS K YCIIOBHO YHCTBIM.

OcHOBHBIE Pe3yJIbTATHI H BHIBOJbI:

1. B pabore paccMOTpeHBI M O0OOIIEHBI CYIIECTBYIOIIHE METOABI OIEHKH
COCTOSIHHSI BOJHBIX OOBEKTOB IO XMMHYECKHM ITOKa3aTeNsiM U UMEIOIINECS CUCTEMBI
00paboTKM T'HAPOXMMHUYECKON HWH(OpManuK. BEIABICHO OTCYTCTBHE METOJOB M
ABTOMATU3SUPOBAHHBIX CUCTEM, IMO3BOJIAIOUINX BBIMOJJHATH KOMINICKCHYTO o6pa60TKy
M KiIaccu(UKAIMI0O HMCXOIHOM THIpoXxuMHueckoil uHpopmammu. Bo Bcex
CYIIECTBYIOIIMX METOJaxX MPUCYTCTBYET 3KCIEpPTHAs COCTABIAIOLIAs, KOTOpas HE
MO3BOJISIET pEeann30BaTh MX C IOMOINBIO (POPMATM30BaHHBIX AITOPUTMOB, a B
HEKOTOPBIX CIy4asX WCKIIOYacT HaXOXJCHWE OJHO3HAYHOTO pEIICHUS 33/1a4u
KIIacCU(UKAIIHIH.

2. PaspaboraHpl MareMaTHYeCKHE METOIbl M ajJrOPUTMBl KiIacCH(UKAINU
BOJHBIX OOBEKTOB IO INEIIOYHOCTH, TYMYCHOCTH, YPOBHIO TPO(HUH, COJEpKaHHIO
KHUCJIOpOJAa B MPU3HAKOBOM ITPOCTPAHCTBEC FeOI/IH(I)OpMaHI/IOHHI)IX JAaHHBIX U OLICHKH
MNpUpOAHOTO KadeCTBa BOJbl Ha HMX OCHOBC. Pe3yJ'H)TaTI)I, TMOJYUYCHHBIE C
NPUMEHEHHEM J3THX METOJIOB, COIJacyeTcs ¢ JIMTEpaTypHbIMU JaHHBIMH U
9KCTMEPTHBIMH OLIEHKaMHU. JTO MO3BOJISET MPUMEHSTh UX JUI MOTOKOBOH 00paboTKH
THAPOXUMUYECKON MH(POPMAIIHH.

3. TlpemmosxeH HOBBIM MaTEMAaTHYCCKAH METOH C TNPUMECHEHHEM (QYHKITHIA
JKEJIaTeJIbHOCTH /ISl BBISIBIICHUS aHOMAIBHBIX OTKJIOHEHHH XMMHUYECKOTO COCTaBa
BOJIBI OT perHOHaJIbHOrO (poHa. MeTos MO3BOJSIET B aBTOMAaTU3UPOBAHHOM PEXKUME
BBISIBJIIATH BOJHBIE OOBEKTHI C HE3HAYUTEILHBIMHA OTKJIOHEHUSIMH B MOHHOM COCTaBe
BOJIBI U Oajance popm a3ora.

4. PaszpaboTaH pacueTHBIH METOJ OMpEJENeHUsT JOJMU AaBTOXTOHHOTO U
QTIOXTOHHOTO ~ OPraHMYECKOTO BEIIECTBA IO KOCBEHHBIM I[OKa3aTeIsIM €ro
comepxkanns (mBetHocTh, I[10 m XIIK), KOTOpBIA MOMET NPUMEHATHCS IS
OPHEHTHPOBOYHON OLICHKH UX COJICPIKAHHS.

5. Ha ocHOBe  mpemIOKEHHBIX  METOJOB M aIlrOPUTMOB  CO3/IaHA
ABTOMATH3UpOBaHHas HMH(POpPMAIMOHHAs cUcTeMa OOpabOTKM  THIPOXUMHYECKOH
MH(GOPMAIMH U OLIEHKU COCTOSTHUSI BOJAHBIX OOBEKTOB, MO3BOJISIOIIAS ONITHMU3HPOBATh U
3HAYUTENBHO YCKOPUTH IMPOIECC 00PaOOTKH Te€ONPOCTPAHCTBEHHBIX JAHHBIX COCTOSHUS
BOJIHBIX 00BEKTOB NpH BbINoNHeHHH HVP B 0011aCTH THIPOXUMUM TOBEPXHOCTHBIX BOJI.

6. Brpmonnena Bepudukamus pabOTBI CHCTEMBI W TOJYYCHO XOpoIiee
COOTBETCTBHE PE3yJIbTATOB C JINTEPATYPHBIMU JaHHBIMHU U 3KCIICPTHBIMHU OLICHKAMH.

7. Co3naHa reonH()OpPMAIMOHHAS CHCTEMa OIEHKH COCTOSIHHUSI BOAHBIX OOBEKTOB
Kapenumu.

8. C nomompro I'MC mnpoBeneH aHanu3 COBPEMEHHOTO COCTOSHHSI BOJHBIX
00bexToB Pecrryonmuku Kapenns. OnpeneneHo npupoaHoe KauecTBo BoibI cBbiie 800
obobekToB Kapenbckoro ruzmporpaduueckoro paioHa M INPEIMETHO PAacCMOTPEHBI
Onexckoe 03., BOAHbIE 00BEKTHI 3a0HEKCKOT0 TOIyoCTpoBa U paiiona Koctomykiuy.

9. Ha mpumepe nccieqoBaHHBIX 00BEKTOB paiioHa KocToMykmy, moka3aHo, 4To
pacuer 3B u YKU3B na ocHose pernonansusix [1JIK no3sonsier 60ee 00beKTHBHO
BBITIOJHATh OLICHKY CTENEHM 3arps3HEHMS BOJBL, YTO TAaKKE IMOATBEPKIAECTCS W
pe3yabTaTaMy, OIyYSCHHBIMH 10 METOy aHOMAJINI XMMHYECKOTO COCTaBA.

20



OcHOBHOE co/iep)KaHue JUCCEPTAIIMH U3JI0KEHO B CIICAYIOMUX My OJAMKAIUSIX:

B uznanusx, pekomenayembix BAK:

1. JlosoBuk II.A., Mopo3os A.K., 306koB M.B., /lyxoBuueBa T.A., Ocumnosa JLA.
AJJIOXTOHHOE ¥ aBTOXTOHHOE OpPraHWYecKOoe BEIIECTBO B MOBEPXHOCTHBIX Bojax Kapemmu //
Bonnsie pecypcest, 2007. T. 34, Ne2. C. 225-237.

2. Cao0butnna A.B., JlozoBuk I1.A., 306k0oB M.B. Xumuueckuii coctaB Bojibl OHEKCKOTO
o3epa M ero MpUTOKOB KaK MHIUKATOP SKOJIOTHYECKOTo cocTosiHus / Bomasie pecypesl, 2010,
T.37, Ne6. C. 717-729.

3. 306koB M.B. IlpumeHeHue QyHKIMI JKENATSIBHOCTH sl aHATKM3a KayecTBa BOJBI //
Bonnsie pecypcesl, Tom 39, Ne 1, 2012. C. 63-70.

B npyrux usgaHmsx:

4. JlozoBuk IL.A., bacos M.U., 300koB M.B. I[loBepxHOCTHBIE BOIBI 3a0HEKCKOTO
MOJNyoCTpOBa. XHMMHYECKUH COCTaB BOABL. // DKOJOTHYECKHE MNPOOJIEMBI OCBOCHUS
mectopoxaenusa Cpenuss [laama. — IlerpozaBoack: Kap.HLl PAH, 2005. C. 35-47.

5. 300koB M.B. Baza ruapoxuMMuuecknx NOaHHBIX M aBTOMAaTHU3MpOBaHHAas o0OpaboTKa
ruapoxumudeckoil mHpopmanun / CocrosHue BOgHEIX 00BekToB Pecrybmuku Kapemns. Ilo
pesyabpratam MoHHTOpHHTa 1998 — 2006 rr. IleTpo3aBoack: Kap.HI[ PAH, 2007. C. 13-14.

6. JlosoBuk II.A., llkunepoBa O.®., 3006xoB M.B., [lnatoHoB A.B. 'eoxummueckue
OCOOCHHOCTH TIOBEPXHOCTHBIX Box Kapemun u uX KiaccUuKanms 1O XUMHYECKH
nokaszarensim. // Tpynst Kapenbckoro HayuHoro uenrpa PAH Beim. 9, IlerposaBonck, 2006 C.
130-143.

7. CabpummHa A.B., CemuBanoBa E.A. 306xoB M.B. u np. (13) 'mapoxumust u JOHHBIE
otioxeHus. // Onexxckoe o3epo. Atnac. [lerpozaBoack: Kap.HL[ PAH, 2010. C.83-100.

8. JlozoBuk IL.A., 300koB M.B. Knaccudukauus o0bexToB O6acceitHa OHEXCKOro o3epa
MO XMMHUYECKUM Moka3zaressim // Ouesxxckoe o3epo. Atnac. [lerposasoack: Kap.HI[ PAH, 2010.
C.105-109.

B matepunaJsiax M Te3ucax Hay4YHbIX KOH(epeHIuii:

1. 300koB M.B. ABToMarm3mpoBaHHas cucTeMa OOpaOOTKM M aHAIM3a THAPOXUMITIECKOM
uHpopmarwu // Mat. H.-nipakT. KoH}. «CoBpeMeHHbIe (yHIaMEHTaIbHbIE MPOOIEMbI THAPOXHMUH U
MOHHUTOpHHIA Ka4ecTBa MOBEPXHOCTHBIX BoJ Poccuy, r.A30B, Poctos-Ha-nony, 2009 r. C.190-195.

9. 306xoB M.b. ABTOMaTH3MpOBAaHHBIN SKCIEPTHBIH aHATU3 COCTOSIHUS BOJHBIX 00BEKTOB
Pecrry6muku  Kapemust // Mat. koH(d. «CeBepHble Teppuropun Poccum: mpobnemsl u
niepcnekTuBbl pa3Butus». CD, Ne roc. perucrparmm: 0320800990. MHCTHTYT 3KOJIOTHIECKUX
npobnem Cesepa YpO PAH, Apxanrensck 2008.

10. 306x0B M.B., boponynuna I'.C., Cano 0.A. I'maporeonornyeckrue 1 9KOJIOTHIECKUE
ycioBus (GopMHpOBaHHs TMOA3eMHOro cToka B OHexckoe o3epo// Te3. koH]. «lllkoma
9KOJOTHUECKOH Te0JIOTHU 1 palliOHAIBEHOTO Heponons3oBanmsy. Cno, 2008. C.213-215.

11. JlozoBuk I1.A., PeokakoB A.B., CaOsummaa A.B., MapteHoBa H.H., benkuna H.A.,
KanmeikoB M.B., Ilmaronos A.B., Ilortamosa U.1O., 306xoB M.B HccienoBanue mpomeccos
(opMHpOBaHH XMMHYECKOIO COCTaBa MOBEPXHOCTHBIX Box Kapennu. // mMar. koH(. «BoxaHble
pecypcsl EBponietickoro Cesepa Poccuu: utoru u nepcrekTuBsl uccienaoBanuiiy. C. 249-272,

12. 306xoB ML.B., JIo3oBuk I1.A. ABTOMaTH3a1Ms IIpoIiecca 00padOTKH THAPOXUMHUIECKOH
nadopmarmu / Mar. II Pecn. mkomnsl-koH(. Monoxsix ydensix «Bommas cpema Kapemmmu:
HCCIIeIOBaHNE, UCTIONB30BaHuE, OXpaHay. [lerpo3aBozck, 2006. C.94-99.

13. Zobkov M.B. Automatic water objects classification and natural water quality
assessment // Proceedings of the 7" International Scientific and Practical Conference
“Enviroment.Tecnology.Resources.”, Latvia, Rezekne, 2009. P.56-63.

CBuaeTeIbCTBA U CEPTHPUKATHI:

A.c. 2010612351 P® na nporpammy s OBM ABtomarusupoBaHHas HH(OpMannOHHAS
cucteMa «O6paboTKa rHAPOXUMHUYECKOH NH()OPMAIIMH U O[EHKA COCTOSIHUS BOJHBIX OOBEKTOB
(AUC «OI'XW»)» ot 31.04.2010/ 306x0B M.B.// Bron. RU OBIIBT, 2010. Ne2 (71). C.563.

21



®opmar 60x84 /1. Bymara odcernas. Taprutypa «Timesy.
Vu.-u3a. 1. 1,0. Yea. neu. in.1,2. Ioanucano B nevars 28.02.12.
Tupax 100 sk3. U3a. Ne 277. 3akaz Ne 30

Kapenbckuii Hayunslil nearp PAH
PeakiimoHHO-U31aTENLCKUI OTHEN
185003, Ilerpo3aBoxck, np. A. Heckoro, 50

22



	Научная новизна исследования:
	Практическая значимость:
	Личный вклад автора:
	Защищаемые положения:
	Публикации по теме диссертации
	В изданиях, рекомендуемых ВАК:
	В других изданиях:
	В материалах и тезисах научных конференций:


