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JlommycTuMbie YpOBHH (PAaKTOPOB BOJHOW CPEbI YCTAHABIUBAIOT MO WX BO3/CHCTBUIO HA OMOJIOTH-
geckne 00bekThl. Tak, HopMmatusel [1/IK onpenenstor MeToiaMu OMOTECTUPOBAHUS B 1a00PATOPHBIX YC-
JIOBUSIX in Vitro B KpaTKOCPOYHBIX (JIHU) U MPOJIOHTHPOBAHHBIX (HEIENH) OTbITaX Ha N30JIMPOBAHHBIX 110-
MYJSIIHASIX, TPUHAUIEKAIUX K HeOOJIBIIOMY YHCITy TECTOBBIX BHUJOB. Kputeprem BO3IEHCTBUS CITy)KUT
OTpaHUYEHHBIH HA00P (HU3MOJOTMUYECKHX M MOBEICHUECKHX PEAKIMHA MOJONMBITHBIX OPraHM3MOB Ha He-
B3aMMO/ICHCTBYIOIIUE PYT C APYroM BemecTBa. B cuiry "maboparopHOro” mpoucxoxaeHus HOPMaTHBOB
[TJIK oHM 0Ka3bIBAIOTCS IKOJIOTHUSCKU HEAIPPEKTUBHBIMHU:

1) OtcyrcTBHE COOTBETCTBHS MEXKY Ja00PAaTOPHBIMU M IPUPOIHBIMH MOJIENISIMU SKOCUCTEM TIPH-
BoJUT K Tomy, uTo [1/IK vacto oka3eiBatotcs 3aBeiieHHbIMU (JKuransckuit, 1997). B kauectBe npumepa
MO>KHO MPUBECTH CUTYALIUIO, KOTJIa, HECMOTPSI Ha YAOBJIETBOPUTEIbHBIE PE3YIbTATHl TUAPOXUMUYECKOTO
anamm3a (1.e. coomoaenue [1IK) B Bomoemax 3amoBennuka “bospmas Kokmara” (pecmyonuka Mapwuit
3i1), TpOBEACHHBIN THIPOONOIOTHYECKUIT MOHUTOPHHT TOKa3ajl TEHICHIHUIO K YXY/IIIEHUIO YKOJIOTHYEe-
CKOTO COCTOSIHMSI IOMMEHHBIX y4aCTKOB PEKHU, UYTO BBIPAXKAJIOCh B U3MEHEHUH CTPYKTYPBI 300IJIaHKTOH-
HBIX coobmecTB ([po6ot, 1997). M3BecTHBI U 00paTHBIC CUTYaIllMd — HAMPUMEP, COCTOSTHUE COO0OIIe-
CTBA 300TUIAHKTOHA (OIIEHEHHOE TI0 CTa0MIIBHOCTH BUOBOTO cocTaBa) B peke Cype B 1993-1997 ocraa-
J0Ch OJIaronoay4YHbIM | TpH TpeBbimeHun [1JIK GonpmmHCTBa H3MepseMbIX (PU3HKO-XUMUYECKUX TTOKa-
3areneit (Makcumos u jip., 2000).

2) IIIK npuHMMalT Kak €IMHble HOPMATHBBI /IS OTPOMHBIX aJIMUHUCTPATUBHBIX TEPPUTOPUN
(mopsimka oxHOM miectol yactu cymu) (AGakymoB, Cymens, 1991). OHu He YYHTBIBAIOT CHICIUPHUKY
(YHKIMOHUPOBAHUS BOJHBIX DKOCHUCTEM B PA3IMYHBIX MPUPOTHO-KIMMATHUECKUX 30HAX (IIMPOTHAs U
BEPTUKAJIbHASI 30HAJTBHOCTh B OMOTCOXMMHUYECKHX MPOBUHIMSX (€CTECTBEHHbIE F€OXMMHUYECKHE aHOMa-
JIMY C PA3JIMYHBIM YPOBHEM COJIEP’KAaHUS MPUPOJHBIX COEIMHEHUN)), a 3HAYUT, U UX TOKCUKOPE3UCTEHT-
HOCTh. M3BecTHO, 4TO pa3zHble OMOr€OXMMUYECKHE MPOBUHIMU (M OTACIbHBIC BOJOEMBI) OTJIMYAIOTCS
JPpYyT OT JApyra Mo COAEpKaHHI0 B MOBEpXHOCTHBIX Bojax Pb B 2000 pa3, Ni— B 1350, Zn — B 500, Cu — B
10000, Cr — B 17000 pa3 (BosnkoB u ap., 1993). Bo3amoxHa, Hanpumep, clenyrolue cuTyauuu. B Boio-
eme (hOHOBBIC KOHIIEHTPAIMH KeJie3a Ha nmopsaok npessimaroT [1JIK, oqHako BogHbIE OpraHU3MBbI aj1ar-
TUPOBAHBI K ’THUM KOHIICHTPALMSAM U TPeOOBaTh y MPEANPHUATHI CHIKEHUS COAEPIKaHuUs jKeJle3a B CTOKax
70 KOHIIEHTpPAIU, He MPUBOAAIIUX K MpeBbimeHuio B Bogoeme [1JIK, 6ecempicinenro. Comepikanue xe
XJIOPUJIOB B BoJIax 3HauuTenbHO HIbke I1JIK, X0Ts ecTh gaHHbBIE O TOM, UTO XJIOPHUABI, JaKe MPU UX KOH-
uentpaunu Huxke [IJIK, HeraTuBHO BAMSIOT Ha HEKOTOpbIE MOMYJISIMM BOJHBIX OpraHu3mMoB. OJHAKO
TpeOOBaTh yMEHBIIEHUS! KOHIIEHTPAIIMU XJIOPHJIOB B CTOKAaX HEBO3MOJXKHO, MOCKOJBKY HopMmaTuBbl [1/1K
HE HapyILIEHBI.

3) OGmiee KOJIMYECTBO HOPMATHBOB CAHUTAPHO-OBITOBOTO MCIOJIb30BAHUS COCTaBIsIeT 0Koio 1300,
prI0oxo3siicTBeHHOTO — 0KOJIo 600. B TOke Bpemsi ciyx06a pedepupoBanus npu AMEpPUKaHCKOM XUMH-
YeCKOM 00IIecTBE OTMeuaeT 0KoJio 10 MITH. XUMHUYECKUX BEUIECTB, BEIBEICHHBIX YETIOBEKOM B OHochepy,
U3 HUX MPUMEPHO 53 ThIC. MOTEHIMAIBHO OIMACHBI /1S YesloBeka. OueBUIHO, UTO TEMIIbI CHHTE3a HOBBIX
BEIIECTB HECOM3MEPHUMBI C TEMIIaMU HOPMHUPOBAHMS UX BO3IAECHCTBHI. DTO CTaBUT IOJ COMHEHHE BO3-
MOXKHOCTh O0ecIieueHus KadecTBa cpeibl Toabko Ha ocHoBe [1/IK ([IMutpues, 1997).

4) CymectBytomue cnucku HopmatuoB [1JIK He comepkaT MHOTHE BellleCTBa: KaHIIEPOTEHBI, MY-
TareHsl, paJOaKTUBHbIE 3arpsi3HEHUs, TPYIIbI BEIIECTB, BIUAIOIIME HAa OPraHOJIEITUYECKUE CBONCTBA
BOJIbI (3amax, MPUBKYC U T.I1.).
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5) OpueHTamus Ha pa3BUTHE CMEPTENBHOTO P deKTa y BOAHBIX OPraHU3MOB MIPHU KPAaTKOBPEMEH-
HOM BO3/ICHCTBUU NMPHUBOJHUT K OITHOOYHON OIEHKE OMACHOCTH 3arps3HEHUs] B OTHOIIEHUH BBICOKOKYMY-
JSTUBHBIX BEUIECTB, JUISI KOTOPBIX JaHHbIE 00 WHAEKCE TOKCHYHOCTHU MO3BOJMIN OBl Pa3pelInTh BOJOOT-
BEJICHHE CTOKOB, COAEPIKAIINX BEIIECTBA B KOHIIEHTPAIMIX, B COTHH M THICSYM pa3 MPEBBIIIAIONINX Oe3-
BpeaHble A yenoseka (Paxmanun, 2003).

6) Ilpu o6ocHoBanuu IIJIK He yuMTHIBAIOT pa3HbIi TPO(MUUECKUH CTATyC SKOCHUCTEM, CE30HHBIC
0COOEHHOCTH TPUPOAHBIX (PAKTOPOB, HA (POHE KOTOPBIX MPOSBIAETCS TOKCHYHOCTH 3arps3HSIONINX Be-
miectB (®@pymuH, 2000). Tokcnunocts Cd, Hanpumep, Mpu U3MEHEHUH MHHEpan3aluu BoJsl oT 40 110
500 mr/n u3mensiercst B 5 pas. Taxke otmeueHo (Mowuceenko, 1998), uto omnpeneneHue 10361 BO3ICHCT-
BUS TOJBKO TI0 TOKCHYHBIM KOMIIOHEHTAaM HE OTPa)KaeT aJIeKBaTHO COCTOSIHWE cpellbl OOMTaHUS B BOJIO-
eMe TpU KOMIUIEKCHOM BO3JICHCTBHH (3BTpOo(UpOBaHHE, N3MEHEHHE OCHOBHBIX (DU3MKO-XUMUYECKUX YC-
JIOBUH U Jp.). BeIMoIHEHHBIE pacyeTsl oka3anu, uto naxe rnpu coomoaenuu [1/IK B Bomoemax CyGapk-
TUKW BO3SHHUKAIOT MPEOCHUTKH /s 3a00JI€BAEMOCTH PBHIO.

7) IAK He mpUHUMAIOT B pacyeT MPOIECChl aKKyMYJISIIMH BEIIECTB B OMOJIOTHYECKUX 00bEKTax U
JOHHBIX OTJIOKEHUSX, T.€. HE YUUTHIBAETCS MPEAbICTOPHS, CBA3aHHAsl C HAKOIJICHMEM B BOJHOW cpere
3arpsizHsaomux Bemects (Ppymun, 2000). [TocrossHHBIE HE3HAUNTENbHBIE 3arpsi3HEeHUs B npeaenax [1/1B
(ITAC) TpyaHOpa3i10KUMBIMU 3arpsI3HUTENSMU BEAYT K MX HAKOIUIEHUIO B PUPOJIHON cpeie B KOHIICH-
TpaImsX, OMACHBIX s Ononorudeckux coodbmects (Canpikos, 1988, 1991).

8) IIJIK He yumThIBatlOT MHOTOOOpasue GopM XMMHUYECKHX KOMIIOHEHTOB. V3BECTHO, YTO Takue
TOKCHYHBIE KOMIIOHEHTHI, KaK TsDKEJIbIE METAJIbl, MOTYT NMPUCYTCTBOBATH B Pa3IMyYHBIX (hopMax B BOJ-
HOM cpelie, a TakXKe B JIOHHBIX OTJIOKEHHUX. Pa3Hble ()OPMBI TSHKEIBIX METAIIIOB UMEIOT Pa3HYI0 TOKCHY-
HOCTb, ITO3TOMY BaJIOBOE COJIEpP’KAaHHUE TSDKEIIBIX METAJUIOB, KOTOPOE OOBIYHO M ONPEAETSIIOT B T1abopaTo-
pHsiX, HE JaeT OOBEKTUBHON KapTHHBI AKOJOTHUECKOW OMACHOCTH TSKENbIX MeTayutoB (CTaHaapThl U 1ie-
JIeBbIE TTOKa3aTeNu. .., 1999).

9) 3nauenus [1JIK onpeneneHHOTO BelecTBa, MOMyYSHHBIC MPU Ta00OPATOPHOM OMOTECTUPOBAHHH,
BEPOSATHO, MOTYT U3MEHHUTHCS TPU B3aUMOJICHCTBUY C JPYTUMHU XUMHUECKUMH KOMIIOHEHTAMH U (hu3nde-
CKUMH (aKTOpaMH MPH HX TONAJTaHUU B pEalbHbII MPUPOAHBIA BOAHBIN 00beKkT (AbakymoB, CyieHs,
1991).

10) Ha opranu3mbl, HOMMMO XMMHYECKOTO 3arps3HEHUs], OKa3bIBAIOT HETATUBHOE BIMSHUE MHOTHE
apyrue GpakTopsl, HAPUMED, TEIUIOBOE, PAHAIMOHHOE, SJIEKTPOMAarHUTHOE MM OMOJIOTHYECKOE 3arpsi3-
HeHus. 1 XOTsl KOHTPOJIb 32 MHOTUMH "HEXMMHMUYECKUMHU'" BO3JAEUCTBUSMH B MPUHIUIIE BO3MOXEH B Jia-
00paTOPHBIX YCIOBUSX, B PEaIbHOCTH HUKTO HE 3aHUMAaeTcs onpezaeneHneM cootBercTByromux [TJK u3-
3a OOJIBIITNX MaTEPUATHHBIX 3aTPaT, CBA3aHHBIX C TAKUMH oTibiTaMu (JIeBud u np., 2004).

11) 3ameruMm Takxke, uro He Oosnee 10% ot obmiero ywcna HopmupoBaHHeIX To [IJIK BemiecT
obecnieueHo Meronamu oOHapyxkenus Ha ypoHe IIJIK (Abakymos, Cymens, 1991). U xors crnmcok
BpEIIHBIX BEIIeCTB, oOnmagaromux 3pdexrom cymMmaluu, pacmpsieTcs 1 y)kxe HaCUuThIBaeT 48 KoMOMHa-
[IUH, BO3HUKAET BOMPOC 00 M3y4EHUH COUYETAHHOTO JEHCTBUS TPeX, YEThIpeX, MMATH U T.J. BEIIECTB, JIE€B-
CTBYIOIIUX OJIHOBpeMeHHO (AkuMoBa, XackuH, 1994). He oneHuBaOT U pa3iMuHyI0 TOKCUYHOCTH IPO-
IOYKTOB pacnaja 3arpsiHstoumx seuiects (mutpues, 1997).

12) Kpome TOTO, MIpU MOMAAaHUU B BOAY HJIM BO3AYX COPOCOB pa3IMUYHBIX MPEINPUATHH MPU UX
XAMUYECKOM B3aMMOJICHCTBHH 00pa3yloTCsl BEIIECTBA Pa3HOOOPAa3HON XMMHUYECKON MPHUPOJIBI, KOTOPBIE
JEWCTBYIOT Ha OMOIIEHO3BI MPUHIMITHAIBHO MHA4Ye, YeM UX cocTaBisomme. boiee Toro, B pesynprare
MIPOUCXOAIINX XUMUYECKUX PEaKLUi U MpeBpallleHuil XUMUYECKUX 3JIEMEHTOB B BOJIHOM cpene mpouc-
XOAUT 00pa3oBaHNE HOBBIX COCITUHEHUH, KOTOPhIE MOTYT OBITh TOKCHYHEE WJIH, Hao0OpoT, Oe3BpenHee
MCXOJIHBIX UHTpenueHToB (AbakymoB, Cymens, 1991). Bpeanoe neiictBue pu3ndecKnx, XHMUYECKUX U
Apyrux (pakTopoB MpH MX KOMOMHHMPOBAHUHM MOXKET CYMMHPOBATHCS (aJIMTUBHOE WM HE3aBUCHMOE
JCUCTBHE), OCIAONATHCS (AHTArOHW3M) WITU YCHIIMBATHCS (CHHEpru3Mm). [Ipu 3TOM, €CTECTBEHHO, CHHEP-
THYECKOe JeWCTBUE (DAaKTOPOB MPENCTaBIISIET HAaMOONBIIYIO OIACHOCTh sl Opranu3MoB. CoriacHO
0000mmenHoi koHnenuuu cuaeprusma (Iletun u ap., 1999), npu KOMOMHUPOBAHHBIX BO3EHCTBUAX (hak-
TOPOB MPOUCXOIUT 00pa30BaHUE JOMOTHUTEIBHBIX MOBPEKIACHUN 32 CUET B3aUMOJICHCTBUS CyOIOBPEK-
JNEHUH, MTHAYLUPYEMBIX KaKJbIM U3 areéHTOB U HE SBJISIOIINXCS 3HAUUMbBIMU IIPU pa3JelIbHOM BO3JEHCT-
BUU KaXJO0TO U3 (PaKTOPOB. ABTOpaMH MOKA3aHO, YTO CYIIECTBYET ONTUMAIBHOE COOTHOIIEHUE BO3JICH-
CTBYIOIIMX areHTOB, MPH KOTOPOM THOBpeXAaomuil 3¢¢dexT MakcuManeH. YeM MeHbIlle HHTEHCUBHOCTh
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OJTHOTO (haKTOpa, TEM MEHbINAss HHTEHCUBHOCTh IPYroro (hakTtopa A0JDKHA UCTIONB30BATHCS ISl MIPOSIB-
JIeHUs MaKCUMaJIbHOTO ToBpexaaromero 3¢dekra. Ilpumepom B3anMoaeicTBHs (PakTOPOB MOXKET OBITH
noJrydeHrue 0oJjiee BHICOKON 3aBUCHMOCTH BHYTPUYTPOOHOW CMEPTHOCTH 3MOpHOHOB y Martepeil B CaH-
[Mayny (Bpa3unus) oT uHAEKCA, 0TOOPaXKAIOIIEro COBMECTHOE JACHCTBUE KOHIEHTpanuii B Bo3ayxe NO,,
SO, u CO, 1o cpaBHEHHUIO C KOHIEHTPAIUsIMHU KaXJI0T0 U3 BelecTB B oTaenbHOCTH (Pereira et al., 1998).
[TotoOHbIN 3 dexT ObUT 3aMeUYeH B OTHOIICHHH COYETAaHHOTO BO3ACHCTBUS PAIHMOHYKIHIHBIX H XUMUYE-
CKHX 3arps3HEHUN Ha IIEPECTPOUKY N'€HOMA Y U3MEHEHHUE CBOWMCTB BHYTPUKIIETOUHOMN CpEBbl Y YEIOBEKA,
MBIIIEBU/IHBIX TPBI3YHOB U pacTeHuil (bypnakosa u ap., 1998).

13) B 3nauenusix I1/IK He Bceraa ydTeHbl Takue OTAAJ€HHbIE BO3ACUCTBUS, KaK T€HHbIE MYTallUH,
KOTOPBIE HAKAIUIMBAIOTCS U TIEPENAIOTCS B CKPBITOM cOCTOSTHUU. Oco0yI0 OMacHOCTh MPECTABIISIOT Ma-
JIOTOKCHYHBIC BEIIECTBA, HOPMUPYEMBIE IO OPraHOJICITHYECKUM MTPU3HAKAM, XOTsI UMEHHO OHH U 001a-
natoT myrareHHoctbio (I'opronoBa u ap., 2003).

14) ITomumo ToTO, uTO YHHBepcanbHbie HOpMaTHBHI [1/IK He y4uTHIBaIOT ()OHOBBIE KOHIIEHTPAIUU
BEIIECTB MPHUPOJHOTO MPOUCXOKACHUS U JPYTHe PETHOHAIBHBIE OCOOCHHOCTH MPUPOIHBIX OOBEKTOB,
OHHM OJIMHAKOBHI U JJIs1 00BEKTOB Pa3IMYHOTO HAa3HAUYEHUs (HAIpUMep, 3al0BEHbIC aKBATOPUH, 30HBI OT-
IbIXa ¥ KyMaHHs, PhIO0XO03SHCTBEHHBIE BOJIOEMbI) M HE BCETAa PA3JIMYHbI Ul Pa3HbIX 1T MCIOIb30-
BaHUS BOJHBIX PECYPCOB (HampUMep, /Ul MUTHEBOTO BOJOCHAOKEHHS, JUIS MPOMBIIIJICHHBIX HYX, IS
MIOJIMBA CEIbCKOXO3UCTBEHHBIX KYJIBTYP).

[TpuMeHeHre ycTaHOBIICHHBIX B JIAOOpaTOpHBIX omnbiTax HopMaTuBOB I1/IK ompaBnano B cutyanmu,
KOTJIa OTCYTCTBYIOT JaHHBIE O COCTOSIHUM OMOTBHI M YPOBHSIX aOMOTHUYECKUX (PaKTOPOB B MPUPOIHBIX KO-
CUCTEMAX.

Yro0bI npeonoJieTh YKa3aHHbIE Bblllle TPYIAHOCTH, CBSI3AHHBIEC ¢ IPMMEHEeHHeM HOPMATHBOB
IIJIK nist npupoaHbIX 00bEKTOB, AJIsl KOTOPbIX JaHHbIEe OHOJIOrH4ecKOro U (pu3nKo-xuMH4ecKoro
MOHHMTOPHHIa cymecTBylOT, HopMaTuBbl II/IK 10/2KHBI OBITH JONMOJTHEHBI WM 3aMEeHeHbl IKO0J10-
ru4ecku AonyctumMbiMu HopmatuBamu (3/H) noreHumnanbHo BpeaHbIX 1Jisl 0HOTHI (PaKTOPOB Ccpe-
Abl, YCTAHABJIMBAEMbIMHU HENOCPEACTBEHHO 110 JaHHBIM MOHUTOPHUHIA.

BBIMOIHUMOCTD TIPEUIOKEHHOTO UMIEpaTHBa 3aBHCUT OT JBYX OOCTOSITENBCTB: CYIECTBOBAHUS
0a3 TaHHBIX YKOJOTMYECKOTO MOHUTOPUHTA M HAIWYHSI MeToa yctaHoBieHUs D/H mo 3Tum naHHbIM.

YcraHoBieHHE HOPMATUBOB MPOUCXOTUT B HECKOJBKO 3TamoB: 1) BBIOOp MHAMKATOPA COCTOSHHS
OMOTHI, 2) MPUHATHE TPAHUIIBI MEXTy OJIarOMOTYYHBIMU M HEOJIArOMOJIYYHBIMH COCTOSIHUSIMH | 3) BBISIB-
JIeHWEe YPOBHEW 3HaUEHMI HccieryeMoro GpakTopa, MPUBOSIINX K HEOIaromoyYHbIM 3HAYCHUSAM WHIN-
KaTOpHOU Xapakrepuctuku. Tak, mpu onpenencann [1/IK nHIMKaTOPHOM XapaKTEPUCTUKON MOKET OBITH,
HampuMep, CMEPTHOCTh OPTraHU3MOB TECTOBOW MOMYIISAIMHU; B Ka4eCTBE TPAHHUIBI OJAromoydusi 4acTo
[IPUHUMAIOT, Hanpumep, 50%-yro cMEepTHOCTh; COOTBETCTBEHHO, HOpMaTHBOM [IJIK cTraHoBUTCS KOHIIEH-
Tpalus 3arpsi3HSIOIIETO BEIIeCTBa, P KOTOPOH B OMbITE MOrHOaeT noioBuHa ocobeit. [lpu ananmse co-
CTOSIHUS TIPUPOIHBIX 0OBEKTOB MEPBHIE JIBA HA3BAHHBIX BBIIIE Tala OTHOCAT K 001acTH OMOWHINKALIUY.

CBo10 33124y B pelIeHUH MPoOIEeMbI MOMCKA YKOJOTHIECKH 3()(HEKTUBHBIX aHAJIOTOB HOPMATHBOB
[TJIK MBI BUIUM B TOM, YTOOBI TIPEUIOKHTH:

1) Mertonpl OMOMHIMKAIIMN, OCHOBAHHBIE HA XapaKTEPHCTUKAX HKOJIOTUYECKUX COOOIIECTB, a HE
OTJENBHBIX BHJIOB, TaK KaK CYATAEM, YTO IKOJIOIMUYECKOE CBS3U MEX/Y BUAaMHU 00Jiee UyBCTBUTEIBHBI 110
OTHOILIEHHUIO K BO3JICHCTBUAM OKPYKAIOLIEH CPElIbl, HEXKEIN OPraHU3MEHHBIE TIOKA3aTEeIN.

2) Meto/1 BBISIBICHHSI TPAHHIl MEXY YPOBHSIMH a0HMOTHYECKUX (PaKTOPOB, BBIXOJ 3a MPEIEIIbl KO-
TOPBIX MPUBOJUT K HEOIAromoydHbIM 3HaYEHUSIM BBIOpaHHOTO OMOMHIMKaTtopa. HaiieHHbIe TpaHuIlbI
OyzeM Ha3bIBaTh DKOJOTMUYECKH JIOMyCTUMBIMU HopMmatuBamu (D/1H) dakxTopoB. MeTon 10KeH MO3BO-
JTUTH OThICKUBaTh D/IH HE TONBKO ISt XMMUYECKUX BEIIECTB, HO M JJIsl JIFOOBIX APYTUX MPHUPOIHBIX HITH
AHTPOTIOTEHHBIX (PaKTOPOB, CIOCOOHBIX HAPYIIUTH IKOJIOTUYECKOE OJIaromnorydrne OHOTHL.

Anpobanus mpeaaraeMbIX METOJI0B ObUIa TPOBEJeHa Ha JaHHBIX Pocruipomera o YHCICHHOCTH
¢utorutankrona (1018 nabmoneHuit) u GuzHKo-XUMHUYECKHX Mokazarensax (371 nabmogenue) Ha 220
cTBopax B 21 BogHOM oObekTe (pekax u Bojoxpanmnumiax) Oacceiina Jlona B 1978-1988 rr. [lannbie
MOJTy4eHbI U3 MH(POPMALMOHHONW cucTeMbl "DyHaaMeHTaIbHbIE MPOOJIEMBl OLIEHKH COCTOSIHHS 3KOCH-
cTeM u dKosormueckoro HopmupoBanus' (http://ecograde.belozersky.msu.ru). st o1ieHKH U3MEHYHUBO-
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CTH OMOTHYECKHX TOKa3aTesield, 00yCIOBICHHON MOTPENTHOCTSIMHA B 00pa0dOTKe MmpoO, OBUTH HCIOJIB30-
BaHbI JaHHbIe 110 50 mapaiensHbIM mpobam (urommankToHa 3anmBa Yyna benoro mops (Kombiosa u
ap., 1971).

MeToabl 6I/IOI/IHHI/IK3HI/II/I

OTMGTI/IM, YTO B MCIOJIb30BAHHBIX MAaTCpUAJIaX B CUITY IPHUHATBIX B CUCTCME 6I/IOJIOFI/I‘-I€CKOFO MO-
HUTOPUHTA METOJIOB OIICHKH KauecTBa BoJ (PykoBoaCTRBO..., 1992) mpencTaBieHb! TaHHBIC O COOOIECT-
Bax BUAOB-MHIHUKATOPOB CaHpO6HOCTI/I (‘-II/ICJ'IO BUJOB-UHAUKATOPOB, OTHOCHUTCIIbHAA YUCIICHHOCTL BHU-
JOB-WHJIUKATOPOB B IOJIHOM COOOIIECTBE, UHACKC campoOHocTH coobmiecTBa). CooOIecTBO BHIOB-
WH/IMKATOPOB CAalpOOHOCTH B OTPEAEICHHOM CMBICIIE MPEACTABIAET COO0H co0OIecTBO Hanbosee TH-
IITMYHBIX Hpe[[CTaBHTeJIefI q)HTOHJIaHKTOHa H, 10 HAalIEMYy MHCHUWIO, BIIOJIHEC MOKCT 6I)ITI) O6’I)€KTOM ca-
MOCTOSITENTHHOTO 3KOJOTHYECKOTO UCCIIETOBAHMS.

H3mepenue 61006020 paznooodpasus. PanroBeie pacmipeesieHus: MPeICTaBIsSIFOT co0oit mpeobpa-
30BaHHBIN HAOOp YMCIEHHOCTEH: Hanbosee OOMIFHOMY BHUy IPUCBAaUBACTCS MEPBBI HOMED, CIIENYIO-
meMy o YUCJICHHOCTU BUAY — BTOpOﬁ U TakK AajJe€ 10 HAUMCHCEC O6I/IJII)HOFO BHUA, KOTOpBIﬁ HUMECT HO-
Mep W, COBIQJAOUIMIA C OOIIMM YMCIOM BHJOB B cooOmiecTBe. MoJenb paHTOBOTO pacIpeaesieHHs
npeacTaBisieT co0oil popMaTbHYIO 3aBUCHMOCTh YUCICHHOCTH BHJIA OT €ro paHra. [lapamerpsl Moenei
MIPEJICTaBJISIOT COOOM MoKazaTeu BUIOBOTO pasHoobOpasus (Jlesuu, 1980).

B pabote ampoOupoBaHBI YeThIPE MOCIN PAHTOBBIX paclpeAesieHUI: SKCIIOHESHITUAIBHAS MOJIEIb,
runepOoImveckas Mozesb, 13eTa-Mo1enb U Mosienb B.H.Makcumosa.

MOZ[GJH) rCOMETPUUCCKUX PAI0OB MOTOMypI)I, HNJIN DKCIIOHCHIUAJIbHas1 MOJACJIb OIIMChIBACT YUCIICH-

', rme n(i) unmcneHHOCTH 0cOOeH paHra i, z — mapamerp mojenu (Motomura,

HoCTH QyHKIMEH n, =n .z~
1932).

I'umep6onuaeckast Mmoienb, npempioxkerras A.ILJlesudaem (1978), anmpokcuMupyeT 3HAYCHUS YHC-

. . n
JeHHOCTeH QyHKUuen n; = %, rae B — mapamerp Mozenu. OTMEUEHO, YTO 10 CPABHEHUIO C MOJIEIBIO
i

MoTtoMypsl, TUTIEpOOTHYECKasi MOJIENb JIy4Ille OMUCHIBAET Oojiee CIOXKHBIE, "HEeNOCTHBIE" coo0IecTBa,
BBIOOPKH OONBIIOr0 00BbEMa M yCpelHEHHBIE MO BPEMEHH HIIM MO MpocTpaHcTBY AaHHble (LLInTHkoB n
ap., 2003).
H3era-monens (JleBuu, 1980) mpencrarisier coboit 00beIMHEHNE IKCIIOHEHIIMATBLHOW U THIIEPOO-
i—1
JAUYECKON MoJieTiel M BhIpaXKeHa 3aBUCHMOCTBIO 11, = 1, —, > TAC X M Y — IapaMeTPBI MOJIEIH.
I
Mopnens B.H.Makcumosa (2004) annpokcuMupyeT 3aBUCHUMOCTb YHCJIEHHOCTEH HECKOJBKUX JI0-
MUHHUPYIOUINX BUAOB (TE€X, YHUCICHHOCTH KOTOPBIX OINpPEIEIeHbl CTATUCTHYECKH JTOCTOBEPHO) JTHMHEHHON
¢byHKIMEH HOMEpa B Py YMCIEHHOCTEH, PacioyoKEHHBIX M0 BO3PACTAHHIO.
Kak mHCTpyMEHT M3MepeHHsI BUJIOBOTO pa3HOOOpa3usi TakKe MCIIOJIb30BaHbl MHAEKCHI JJOMUHHUPO-

BaHUs: UHJAEKC d, , BEIpaKeHHBIN Yepe3 unaekc beprepa-Ilapkepa b = % (Berger, Parker, 1970) u pas-

o n n+n,
HBI d, =1~ /,, W HHIEKC d,=1-| ———= |, rne n, 1 n, — COOTBETCTBEHHO YHMCJICHHOCTH BHJIOB IIEP-
n

w
BOTO M BTOPOTO paHra, n = z n, — CyMMapHasi YUCIEHHOCTh OPTraHU3MOB B COOOIIECTBE.
i=1
Cruoicenue enuanua nozpeuwiHocmeil, 603HUKAIOWUX NPU nOOCHUeme YUCAEHHOCHMEll K1emoK
¢umonnankmona. I1orpentHOCTH B MOJCYETE YUCIEHHOCTEH KIETOK OCOOCHHO BEIHMKH JJIS MaJO4HC-
JICHHBIX BHJIOB: €CIIM Uil OOMJIBHBIX BHJIOB MOTPEHIHOCTH cOCTaBIAOT 10-20%, TO s penkux BUAOB
oru moryt nocturath 100 u Gonee mporeHTOB (Pemgopos, 1979). AHanu3 paHTOBBIX pacmlpeesieHul ¢
TOYKH 3peHus craTucTku (MakcumoB, 2004) mokas3sIBaeT, 4T0 BUIBI, IPEJICTABICHHBIC B MPOOE MEHEE
gyeM 10 ocoOsiMu, pactipeieTIeHbI Cy4aifHO U He MOTYT OBITh OMUCAHBI KaKOW-ITM00 3aKOHOMEPHOH Moe-
JBI0 PAHTOBBIX pacnpeneneHuii. [loaToMy U3 aHAIM3UPyeMOro MaccuBa OBLTH UCKITIOUEHBI MTPOOBI, B KO-
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TOPBIX CyMMapHas YUCJIEHHOCTh COOOIIeCTBa HHAUKATOPOB cocTaBisieT MeHee 30% YMCIEHHOCTH TMOJI-
HOTO COOOIIECTBA, a TAKXKE U3 KaXKJI0H MPOOBI UCKITIOYEHBI BU/IbI C OTHOCHTEIBHOM YHUCIIEHHOCTHIO MEHEE
5%. B pesynbrate A ganpHEHIIero aHaau3a coxpaneHo 959 naomoneHui.

Hccneoosanue adexeamnocmu mooenu. ANEKBaTHOCTb HCCIIEIYEMbBIX MOJENEH OLIEHUBAIU IPH
noMoIu ko3 huIenTa JeTepMUHAIAN:

R =1-—,
D

rae SS — cymMMma KBaJapaTOB OTKIIOHEHHH MPEICKa3aHHBIX MOJIEIBbI0 YHCIECHHOCTEN OT SKCIEPUMEHTANb-
HBIX; D — cyMMa KBa/IpaTOB OTKJIOHEHHUH SKCHEPUMEHTAIBHBIX YHCICHHOCTEH B MpoOe OT UX 00IIero
CpEIHETO.

Heckonpko Gosee BBICOKHHA KOI(D(UIIMEHT NeTepMUHALIMK XapaKTepeH Ui MmapaMerpa Z OSKCIO-
HEHIIMAJIbHOW MOJIEH: JIOJIs CIIydaeB, Tie R2 - Ré >0, cocraBuna 54%. 3amMeTuM, 4YTO OTINYME B CTEIE-

HU aJIeKBaTHOCTU THIIEPOOTMYECKON U HKCIIOHEHIIMAIBLHON MOJIeNiell IBHO He3HauMuTeNnbHO. boree Toro,
€CIT OLIEHKY aJ€KBAaTHOCTH MPOBOJUTH C YUETOM OIIMOOK B OTPENEICHUU YUCIEHHOCTEH BHUIOB, KOTO-
peie B cpeaHeM coctaBisitoT 20% (Demopos, 1979), To mpenckazanus o0enx MoAeNel momaaoT B KOPH-
70p OUIMOOK, T.€. SIBISIOTCS OJMHAKOBO M MOJHOCTHIO ajekBaTHbIMU (3a0ypnaesa, Jlesuu, 2007). Mo-
nens B.H.Makcumosa (MakcumoB, 2004) Takxke MpuemMiIeMO ONUCHIBAET UMEIOIIMECS JaHHbBIE C YUYETOM
MOTPEITHOCTEN B MOJICYETE YUCIEHHOCTEH. AHATOTUYHBIN BBIBOJ CACNIaH U JIJIS JIBYXIapaMeTpUUECKOM
J3€Ta-MOJIeNIM paHroBbIX pacnpenenenuit (Jlesuy, 1980; bynrakos u ap., 2005). IlosToMy cTeneHns anek-
BAaTHOCTH MOJIENN JUIsl aHATM3UPYEMOT0 HaMH MacCHBa JaHHBIX OKa3aJlach HECTIOCOOHON CIYKUTh OCHO-
BaHUEM IIPH BEIOOpE MOJICITH.

Hcknrwuenue 3asucumocmu @blpa6HEHHOCMU PACHPEOeeHUIl Om 6U006020 Docamcmea. B nH-
TepBajie YUClia COXPaHEHHBIX B MpoOe BUIOB OT 2 1o 8 HalmromaeTcss Hanbojee CUIIbHAs 3aBUCUMOCTD
napaMeTpOB PAHTOBBIX PACIPEIEICHUI OT YMcia BUJIOB (IPYTMMHU CIOBAMH, 3aBHCHUMOCTH BHIPABHEHHO-
CTH BHJOBOTO pa3zHOOOpa3usi OT BHIOBOTro Oorarctsa) (puc. 1). MCKIIOYHTH yKa3aHHYIO 3aBUCHMOCTD
MOJKHO, COXPaHUB B aHAJIM3UPYEMOM MACCHBE TOJBKO MPOOBI C YMCIOM BUOB, HallpUMeEp, HE MEHee ue-
THIpEX, U OTOPOCHB B ATHX MpPO0Oax IMSATHI M Bce mocieayromue Buabl. OJHAKO CTPYKTypa JaHHBIX 110
¢duToriankToHy JloHa TakoBa, uTo OkoJi0 50% WMEIOMIMXCS HAOIIOJACHUN COJEPIKUT MPOOBI C OIHHM,
IBYMSI WM TPeMs BUAAMHU, U UX UCKIIOYEHUE PUBEIO OBl K PE3KOMY COKPAIEHHUIO JOCTYITHBIX aHAJINU3Y
HabmroneHuil. YToOBI COXPaHUTH JOCTATOYHOE KOJMYECTBO HAOIIONECHUH, MOXKHO paccCMaTpUBaTh B Kak-
no# mpo0e JBa JOMUHUPYIOMIMX Buaa. OTMETUM, YTO YUCICHHOCTH 1, U N, 3THX BUJOB ONPEAEIEHBI C

HaMMEHbIIMMH omnOKaMu. [lapaMeTpsl paHrOBBIX paclpeneleHuid B 3TOM Cllydae MOTYT OBITh paccuu-

n n
TaHbl 0€3 CTATUCTUYECKOTO OLICHUBAHUSA MO MPOCTBIM (POpMyJIaM: Z, = 2 n =lo ! . Ha puc. 2
2 nl 2 2 n2

IIPUBE/ICHO paclpeiefieHne 3HaueHUH apamerpa z, s GpuronaaHkToHa OacceifHa pexu JloH.
OO003HaYMM CHMBOJIOM Z, MapaMeTp PaHrOBOTO PAcHpEeAENEHHs], pACCUUTAHHBIN MO MEPBBIM YEThI-
peM BHJaM TeX IpoO, YHUCIIO BUAOB B KOTOPHIX HE MeHee 4eThIpéX (puc. 2). IlapameTp z, nomkeH ObITh
MCHEC YYBCTBUTCIICH, YCM ITAPAMCTP Z, , K IIOIPCHIHOCTAM B IIOJACUCTEC YHCJICHHOCTEH (BTO MOATBCPIKIC-
HO aHanu3oM 50 mapaiuienbHbIX npo0O (Tabm. 1)). B To xe Bpems mpuMeHeHHe mapaMeTpa z,, Kak ObLIOo

CKa3aHO BBIIIE, OTPAaHUYMBACT HAC B KOJMYECTBE HAOIIOACHUH, JOCTYIHBIX JUTSI aHalu3a (B MCCIIEeJOBaH-

HOM MaccuBe 879 HabmroieHul cofep)kaT He MeHee ABYX BUJIOB U TOJBKO 487 — HE MEHEe YeThIPEX).
KoadduuueHTs! KOppemsiiun MexXIy napaMeTpoM Z , PACCYUTAHHBIM METOJOM HEIHHEHHOTO olle-

HUBAHUS 110 TOJIHOMY Ha0Opy BUAOB-UHIUKATOPOB, U apaMeTpaMH Z, U Z, COOTBETCTBEHHO paBHBI (.90

n 0.99.

n
Hcnons3oBanue HHJACKCA JOMHWHHUPOBAHUA dl =1- % MO3BOJIACT COXPAHUTH Ui aHAJIM3a Hau-

OoJbIlIee KOJMYECTBO HAOIIONEHHH, TaKk KakK JUIs ero pacdera JIOCTaTOYHO 3HATh OOWIJIME JIUIIb OJHOTO
BHaa (puc. 2).
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n +n,

] YUYUTBIBACT YUCJIICHHOCTHU IECPBLIX ABYX JOMUHHUPYIO-
n

Wunexc nomunupoBanus d, =1 —(

IIUX BUJOB (pHC. 2).

Ananusz eknaoa pakmopog, He 6IUAIOWUX HA CMENEHb IKOIOUUECKO20 Haazonoayqus. 3anada
OMOMHIMKAIIMN — COOTHECTH PA3JIMYMs B 3HAUCHHUAX MHIUKATOPA C BIUSHUEM (PaKTOPOB Cpelbl Ha QUTO-
1aHKTOH. OHAKO, KaK YKa3bIBaJIOCh BBIIIE, 3TH Pa3JINYHs MOTYT ObITh BHI3BAaHBI M MHBIMHU IPUYHMHAMHU.

Jlsl OLleHKM U3MEHUYUBOCTH NOKa3aTenel z,, z,, d, U d,, 00yClI0BIEHHON MOTPEIIHOCTAMHU B IO~

CueTe YMCICHHOCTEH KIETOK (PUTOIUIAHKTOHA, MPOBEJECH aHAIM3 AUCIEpCcHi mapaMmeTpoB B 50 mapai-
JenbHbIX Mpobax 3amuBa Uyna bemoro mops (tadm. 1). CooTHomneHue qucnepcuii napamerpa z, U HH-

JIEKCOB IOMUHHUpOBaHuUs Oacceitna pexku [loH u mapayuiensHbIX po0 3anuBa Uyna npessiinaet TabnuyHoe
3HaueHue kputepus @umepa (F = 1.4) npu 10cTaTOYHO BBICOKOM ypoBHE 3HauuMocTH ( p = 0.05). T.e.
pa3dpoc B 3HAYECHUSAX PEYHBIX WHAEKCOB, MO-BUAUMOMY, HE JIOJDKEH OBITh OTHECEH TOJBKO Ha CYET MOo-
rpenrHocTeil B 00paboTke mpoo.

Crnemyroniuii 3Tan METOAMYECKOTO UCCIIEIOBAHUS — MOTBITKA BBISICHUTD, KaK HA MMOKA3aTeNd Pa3HO-
00pa3ust BIUSIOT XapaKTEPUCTHKH, HE UMEIOINE OTHOIICHUS K (DaKTOpaM, HapyIIaIOIMIUM SKOJIOTHIECKOE
Onaromoiydue: ce30H HaOMIOACHNH, TPUHAAICKHOCTD MPOOBI K TOMY HJIM HHOMY THITY BOJTHOTO OOBEKTa
(BOJIOTOKY HIIM BOJIOEMY), TeoTpaduIecKoe pacroiokKeHHe MecTa 0TOopa MpoOEI.

B mepuox "uBereHus" yBenMuYMBAaeTCs CTENEHb NpeoOiaTaHs TOMUHHUPYIOUIMX BUIOB (DUTO-
TUTAHKTOHA, YTO OOBACHSET CTATHCTUYECKU JOCTOBEPHbIE 0oJiee HU3KHE CPEeTHIE 3HAYCHUS MTOKa3aTesen
z,=0.46, z,=0.55, d,= 0.53 u d,= 0.19 B BeceHHHUil nepuoa, N0 CPaBHEHUIO C JPYTUMH CE30HAMHU

(cpenHue 3HaUeHMs MApaMeTpoB Z,, Z,, d, U d, OCEHBIO cocTaBWIN cooTBeTcTBEHHO — (.55, 0.62, 0.60,

0.24, nerom — 0.53, 0.64, 0.63, 0.25). Paznuuus nokazareneil Mex Iy JETHUM U OCEHHUM CE30HAMH OKa-
3aJIUCh CTATUCTUYCCKHU HGZ[OCTOBepHI)IMI/I. CpGZ[HI/Ie 3HAYCHUA MHIACKCA dl B pa3JII/I‘-IHI)IX THUIIaX BOIHBIX

00BEKTOB TaKXkKe JIOCTOBEPHO OTIUYAIOTCS, MpUYeM B BojoéMax oHo Hmke (0.53), yeM B BOJIOTOKax
(0.60). CooTHOIIEHNE TUCTIEPCHI WHAEKCOB BO BCEX MEPEUUCICHHBIX TPYIIAX MPEBHIIIAET TaOIUYHbIC
3Ha4YeHus1 Kputepust Ouiepa mpu J0CTaTOUYHO BRICOKUX ypoBHsX 3HaunMocTu (p <0.05). O6HapyxeHo,

YTO HE CYIIECTBYET JOCTOBEPHBIX PA3IMYHI HCCIIeyeMbIX HHIEKCOB B CPABHHBAEMBIX MO10acCeHax —
Hone u ero nputoke CeBepckom JloHIie.

YToObI HCKITIOYUTDH 3aBUCUMOCTh OMOTHYECKUX MTOKa3aTeNleil OT XapaKTEePUCTHK, HEe BIUSIONINX Ha
CTETeHb JKOJOTHYECKOTO OJIarOTOIydusi, TIOMCK TPAHMIl MEXIYy HOPMAJIbHBIMU M HapyIIEHHBIMHU CO-
CTOSIHUSIMH COOOIIIECTB MPOBEAEH OTAETHHO B KAXJI0M M3 BBIICICHHBIX (TI0 CE30HY, THUITY BOAHOTO 00B-
€KTa, perHOHY HCCIIeIOBAHUIN) TPYIT HAOTIOICHHIA.

I'panuya meixncoy 3HaueHUAMU UHOUKAMOPHOU XAPAKMEPUCMUKU, COOMEEMCmMEyouumu oaa-
20NOJIYYHBIM U HEDIAZONONYUHBIM COCHOAHUAM Ouompl. 110VCK TPaHUIIBI HHIUKAIIUK OJlaronorydus (1
BenuunHbl D/IH) ocymecTBisnu oTnenbHO B rpynne "BecHa" M OTAENbHO B rpymime "neto-oceHs". Ilpu
HOUCKE T'PaHMIBI A MHAEKCa d, HaONoAeHMs, OTHOCSIIMECS K THUIy BOJHOIO 0ObeKkTa "BojoeM'" He

YUUTBIBAIH B aHAJM3€E, TaK KaK MX KOJMYECTBO B ATOH IpyIIle 0Ka3aioch HEIOCTaTOYHBIM JIIS IOCTOBEP-
HOCTH TIPOLIEYpPHI TOUCKA.

PesynbTaThl Moucka yka3aHHOW TpaHUIBI HHIUKATOPOB JIIsl BCEX JOCTYIHBIX MCCIETO0BAaHUIO (hak-
TOPOB CPEeJIbl TIO3BOJIMIN YCTAHOBUTH €IMHYIO TPAHHILY OJIArOMOJTydHst ISl KaKJI0TO U3 UCTIBITHIBAEMBIX
WH/IMKATOPOB, TIOCKOJIBKY COOTBETCTBYIOIIME pa30pOCHl 3HAUYEHUI TPaHMIL, HAMJIEHHBIX VIS OTIEIbHBIX
(hakTOpOB, OKa3aIHCh HEBEIUKH (Tadi. 2). [t 3TOro B KaXKJI0U TpyIine HAOMIOAeHUI MOTy9YeHHbIE Tpa-
HUIBI 110 BCeM a0MOTHUYECKUM (hakTopaMm ObUIH ycpenHeHbl. OTMETHM, Y4TO MOKa3aTenu z, U d, MeHee

MIPUTOTHBI B KAYECTBE €MHBIX MHANKATOPOB OJIarornoyydns B BECEHHUH CE30H, TaK Kak pa3zdopoc 3Have-
HUH TOJIy4EHHBIX TPaHUI] OJIarOrNoJIydHsi CPABHUTEIHHO BBICOK CPEIN PACCMOTPEHHBIX aOMOTHYECKHUX
(hakTopoB.

JInist KaKJ0T0 OTAETHHOTO HAOIIOJCHUS OLIEHKA COCTOSHHSI COCTOUT B CPaBHEHHUH TMOKa3aTess pas-
HOOOpa3usi, pACCUUTAHHOTO JUISl 3TOTO HAOIIOACHHUS, C TIOJIOKEHUEM TPAHMII, TPUBEIEHHBIX B Ta0M. 2.



MeTtoa pacuéTa 3K0J0rM4eCKU J0NYCTUMBIX HOPpMATHBOB a0uoTudeckux gpaxkropon (Meroa I/AH)

JlanHbIe OMOJIOTHYECKOTO M (PU3UKO-XUMHUYECKOTO MOHHUTOPUHTAa MOYKHO TIPEJCTABUThH B BHUJIE JHA-
IpaMMBI, T/Ie TI0 OCH X OTJIOKEHBI 3HaueHHs (PU3UKO-XMMHUYECKOTO TOKa3aTelssi cpeabl (KOHIIEHTpPAIUs
BemiectBa, bIIKs, XIIK, temnepartypa Bobl, pH, BOJHOCTB U T.J.), @ IO OCH Y — 3HAUCHHE UHAUKATOPHOU
onosornyeckoit xapakrepuctuku (puc. 3). IlomydeHHsle B pe3ynbraTe NPOBEACHUS TOPU3OHTAIBHON U
BEPTUKATBHON JTUHUI 00JIACTH Ha JuarpamMme 0003HaueHbI JIaTHHCKUMU OykBamu "a", "b", "c", "d". Bep-
TUKaJIbHAs JIMHUS Ha TUarpaMMe COOTBETCTBYET MPEAIOoJIaraeéMoi TpaHHIle MEXTy 3HAUCHUSIMH (aKTopa,
M0 OJIHY CTOPOHY OT KOTOPOH (hakTOp HE HapyIIaeT SKOJOTHYECKOE OJaromnoixydue, a mo APyryro — Ha-
pymraer. JTa rpaHuIia Ha3BaHa dKOJOTMUYECKH JTOMycTUMBbIM HOpMaTuBoM (D/1H) dakropa u MoxeT ObITh
MPUHATA B KAYECTBE HOPMAaTHBA JIOITYCTUMOTO BO3JICUCTBUS. | OpU30OHTANbHAS JIMHUS YKA3bIBACT IPAHUILY
MEX]ly 3HAUCHHSIMH HHIMKATOPa, COOTBETCTBYIOIUMH OJIATONOTYYHBIM M HEOIAaromnorydHbIM COCTOSIHU-
aM OMoThL. bynem Gosee KpaTko Ha3bIBaTh €€ TpaHMIIeH OJIaromoydust ¥ CUMTATh LIEJIEBBIM TOKa3aTesieM
Ka4ecTBa JKOJOTHUYECKOTO COCTOSIHUS JKUBBIX OPTaHU3MOB.

JInst Ha/le)KHOCTH BBIBOJIOB aHAIM3UPYEMBIE MACCHUBBI JIOJDKHBI OBITH JJOCTATOYHO INPEICTaBUTEIb-
HBIMH, HampuMep, cojaepkaTb He MeHee 70 COBMECTHBIX HAONIONEHUH OMONOTHYECKHX U (DU3HKO-
XUMUYECKUX XapaKTEPUCTHK.

Ecnu ucnionb3yeMblil moka3aTenb JeHCTBUTEIBHO SIBIISIETCS MHUKATOPOM JIOMYCTHUMBIX M HEJIOIYC-
TUMBIX 3HaYCHHUI (haKkTOpa, TO TOYKaMH (HAOIIOJECHUSIMH) Ha AUarpaMMe JOJDKHBI OBITh 3aroJIHEHBI 00-
nactu "a" u "d". 3ameTnm, 4T0 06JacTh """ MPU 3TOM TAKIKE MOXKET COJIEPKATH TOUKH, TIOCKOJIBKY B 9THX
HaAOJIIOJICHUSX HHU3KOE pa3HOOOpa3ue (COOTBETCTBYIONMIEE SKOJOTHYCCKOMY HEOIAroImoIydHui0) MOMKET
ObITh BBI3BAHO HE paccMaTPUBAEMbIM (DaKTOPOM, a HEIOMYCTHMBIMU 3HAYCHUSMH APYruX (PakTopos,
JeWCTBOBABIIMX HAa OMOTY OJTHOBPEMEHHO C aHAJIM3MpyeMbIM. EcIi paccMaTpuBaeMblil MOKa3aTelb pas-
HOOOpa3usi JCHCTBUTEIHHO SIBIIICTCS HHAMKATOPOM IS aHATH3UpyeMoro ¢akropa, obmacts "b" obs3aHa
OBITH IYCTOH, T.€. IPU HEAOMYCTUMBIX 3HAUCHHX (pakTopa pasHOOOpasue He JOJKHO OBITH BBICOKHM (B
peanbHOCTH B 007acTh "b" MOTYT momnacTh ciydaifHble HaOmoaeHus). [loaToMy /Ui OMCKa TpaHUMYHBIX
3HAYeHUH MHIUKATOpa W (PaKTOpa TOPU3OHTAIBHYIO U BEPTHKAIBHYIO JIMHUU MPOBOJSAT TaKUM 00pazom
(puc. 3), 4T0OBI MUHUMHM3HPOBATH KOJIMYECTBO HAOIIONEHU B oOmactu "b".

Jlnst popMasbHOTO MPOBEACHUS IPOIIETypbl MUHUMHU3ALUU BBOJIAT KpuTepuid TouHOCTH (UeCHOKOB,

_na) 100%, tne n(a) u

1982). TouHoCTh TIOWCKA TPAHUIIBI OJArOTIONYYHS JUTsI WHIAWKATOpa ecTh T = (ath)
n(a+

n(a+b) — KonuuecTBa HAOIOIEHUH B COOTBETCTBYOMUX obnactsax. [Ipu onpenenennu S/IH ans pakro-
n(d)
nb+d)
BETCTBYIOIIMX 00nacTax. MUHMMaIbHOE KOJIMYECTBO HaOMOJeHUN n(b) COOTBETCTBYET MaKCHMyMaMm
KpuTepueB To4HOCTH T.
Jlnst mponeypsl paHKUpoBaHUs (PAaKTOPOB MO MX BKJIAMY B CTEMEHb YKOJIOTUYECKOTO Hebimarormo-

n(d)
n(c+

pa KpuTepuil TOUHOCTU ecTh T = 100%, rne n(d) u n(b+d) — konnuecTBa HaOIIOIEHUI B COOT-

JIy4Hsi BBOJAT KPUTEPU MOJHOTHI [1= 100%, e n(d) u n(c+d) — konmu4ecTBa HAOIIOICHUH B

COOTBeTCTBYIOINX 001acTsx (YecHokoB, 1982). Uem BbIIe MOTHOTA, TEM 00JIbIIE BKIIAJ (aKTOpa B KO-
JIOTUYECKOE HEOJIAaromoiaydne B CpaBHEHUU ¢ Opyrumu ¢aktopamu. Meroa D/IH mo3BomisieT paccUuThI-
BaTh CyMMapHYIO TOJHOTY, PaBHYIO OTHOIIEHHUIO KOJMYECTBA HAONIOJCHUN C HEOIAromoydHbIMU 3Ha-
YEeHUSIMU UHIMKaTopa u HapymeHneM D/IH xots 661 o ogHOMY (GakTopy K 00IIeMy KOJUYeCTBY HAOIIO-
JeHUH ¢ HeOJIaromoyyyHbIMU 3HAYCHUSIMHU WHAWKATOpa BO BCEM HCCIeNOBaHHOM MaccuBe. CymmapHas
MOJIHOTA COBOKYITHOCTH BCEX 3HAUYMMBIX JUIS 9KOJOTMYECKOTO HeOIaromoirydusi GakTopoB TEM BBIIIE,
YeM MOJIHEE 3Ta COBOKYITHOCTh OXBAThIBAET BCE MPHUMHBI HeOmaromomydyus. OTIndne cyMMapHO# IMoJ-
HOTHI 0T 100% COOTBETCTBYET CTENEHM HETOJHOTHI MPOrpaMM (PU3HKO-XUMHUYECKOTO MOHUTOPHHTA, OT-
CIICKMBAIOIINX TPUYMHBI 3KOJIOTUYECKOTO HEOIAr oMoy Hsl.

Cpenu ¢$akTopoB, TMOTEHIIUAIBHO CIIOCOOHBIX HAPYIIUTH JKOJOTHYECKOE ONarornoyrydyue OUOTHI,
MOYKHO BBIICJIUTH TpU Tpymiibl. K mepBoi rpyrme oTHOCIT (aKTOphL, IS KOTOPBIX HIIYT TOJBKO BEPX-
Hiot0 rpanuny D/IH (Hampumep, KOHIEHTpAIMsl KCEHOOMOTHKOB). BTopas rpynmna BriIrodaeT (pakTopsl,
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JUI KOTOPBIX MILYT TOJIbKO HIKHIOIO I'PaHUIly (HampuMep, KOHLEHTpauus Kuciaopona). s Tperbeit
rpynmnsl (PaKTOPOB HITYT 00€ rpaHUIlbl (HapuMep, KOHIIEHTPAIMH OMOTEHHBIX J1eMeHTOB, pH 1 T.1.).
[TpuBenéunsle BoIte HOPMYIBI i TOYHOCTH H MOJIHOTHI COOTBETCTBYIOT CIy4ar0 MOUCKA BEPXHEH
rpanunsl DJH. lpu moucke HumxHei rpanuus 9/IH dopMyny KpuTepusi TOUHOCTH CIIEAYET 3aMEHUTh

ﬂ 100%, a TOTHOTEI — COOTBETCTBEHHO Ha I1 :& 100%.
n(a+c) n(c+d

Ha T=

B tom ciryuae, ecnu Hebmaronoiydre OMOTHI CBSI3aHO KaK CO CIIMIIKOM BBICOKUMHU, TaK M CO CIIUIII-

KOM HU3KMMH 3HAQUEHUSMH TEPEMEHHOHW, (OpPMYNbI Ui pacdyeTa TOYHOCTH M TIOJHOTHI TaKOBBI:
= M) 4005 ui= 9D 100% (puc 4).
nb+d+ f+e) n(c+d+ f)

B HameMm uccieoBaHuM IPOBEJEH OJHOBPEMEHHBIN MOUCK TPaHUIIBI MHIMKATOPHOM XapakTepu-
cruku U BenuuuHbl DJ|H abnotndeckoro ¢akTopa MocpescTBOM MOMCKa MAaKCUMyMa 3HAu€HUs pe3yiib-
THUPYIOLIEH TOYHOCTH, PAaBHOM KBaJIpaTHOMY KOpHIO U3 IPOU3BEAEHUS TOYHOCTH AJIs MHIMKATOpa Ha
TOYHOCTB isi (hakTopa. Hampumep, B cilydae moucKa TpaHHIIBI HHIUKATOpa W BepxHei rpanuns D/H

n@ _n(d)

n(a+b) nb+d)

[Tocne 3aBepiieHHs NMPOLEAYPHI MOUCKA T'PAaHUIBI OJAromMoNydusi Uil WHAMKATOPA U BETUYMHBI
OJIH Bce ydacTByIOIIME B aHATU3€ MPUYHH SKOJIOTMYECKOTO HEOIaromorydusi abuoTuueckue GpakTopbl
MOJKHO pa3JIeUTh Ha 3HAYMMbIe (MCTHHHBIC TPHYMHBI AKOJIOTMUECKOTO HEOIAaronoayduns) U He3HAaUnMbIe
¢baxTopsl. 3HaunMbIe (aKTOPBI — T€, Il KOTOPBIX B MpE/eNax MpPeACTAaBICHHOTO B MCXOJIHBIX JaHHBIX
JMarna3oHa 3Ha4eHu# HaiineHa BenmmunHa DJ{H, ynoBierBopsromias BEBIOpaHHBIM ITOPOTaM TOYHOCTH (Ha-
npuMep, He MeHee 75%) W MpeAcTaBUTENBHOCTH, TO €CTh KOJIMYEeCTBO "Todek" B Kiaccax Ojaromoryd-
HBIX U HEOJIaromoIydHBIX, JOIMYCTUMBIX U HEJAOMYCTHUMBIX HAONIONEHHUH Ui 3TUX (aKTOPOB HE CIHII-
KoM Masio (Hampumep, He meHee 10% ot oOmiero uncna HabmoaeHnii). HesHaunMble (hakTopsl — 3TO Te,
TSl KOTOPBIX TOYHOCTB OTHICKAHUS TpaHHIIbl Oaromnomyynst 1 D/{H nim nmpeacTaBUTenbHOCTD OKa3aInCh
MeHee BEIOPaHHBIX TIOPOTOB, B YACTHOCTH T€, JUIs KOTOPBIX TOYHOCTH OThIcKaHus DJH okazanack paBHOI
HYJIIO, TO €CTh B aHAJTM3UPYEMOI IPEBICTOPUH BOAHOTO 00BEKTa BCe 3HAUEHUS (DAKTOPOB COOTBETCTBO-
BaJIM OJIarOMOJYYHBIM 3HAUSHHUSIM UHIUKATOpa. [ He3HaUMMBIX (JaKTOPOB HEKOTOPHIM 00JIee KECTKUM,
Hexxenn D/IH, opueHTHpOM MOMYyCTUMBIX 3HAYSHUIH MOTYT CITY>KUTh SKOJIOTHYECKH 0€30TacHbIe TPaHHIIbI
(OBI) dakropa, paBHBIE MAKCUMAILHBIM (MJIM MUHHUMAJILHBIM — TIPH TIOMCKE HIDKHEH JTOTYCTHMOM Tpa-
HUIIBI) 3HAYEHUSM (haKTOpa B aHAIM3UPYEMOM MacCHBe, MMOCKOJIBKY HckoMmble DJIH nexar 3aBeoMo BHE
OBI.

Ecnu ipu COBMECTHOM MOMCKE TPAHHUIIBI OJIATONONTYYHs A1l HEKOTOPOTO TOKA3aTelsl pa3sHOO0pa3us
u DJIH mist HexoToporo (akTopa OHM HAWIEHBI, TO 3TO 3HAYUT, YTO JAHHBIN TIOKA3aTeNb MOXKET OBIThH
WHIUKATOpOM JUisi JaHHOoTO (pakropa. Kpurepuem s Be16opa Hanbosiee MPUroTHBIX MOKa3aTeslei MOXKeT
OBITH CIEAyIOIee YCIOBHE: Ul 3aJaHHOTO Habopa JaHHBIX HanOoJjee MPUroJieH MOoKa3aTelib, KOTOPHI
OKa3aJICcsl MHAUKATOPOM JIJIsl HanboJibiero Habopa (hakTopos.

Jlnst moucka rpanur 6maromnonyuus U J/IH abnotudeckux (GpakToOpoB HMCHOIB30BAHBI CIIEUAIBEHO
CO3/aHHbIE MPOTPAMMBI.

B pesynberare nporienypsl HOpMUPOBaHUS U3 35 GakTOpOB, BKIIOUEHHBIX B aHAMM3, Uit 30 3HaUH-
MBIX (PAaKTOPOB, OTBETCTBEHHBIX 32 BOZHUKHOBEHHE DKOJOTHUECKOTO HEOIaromoyyusi, ObUTH MOJTyYeHBI
BennuuHbl DJIH. KonndecTBo 3HaUNMBIX (h)aKTOPOB Ul HHIUKATOPOB d,, d, U Z,, 0Ka3aJ0Ch IPUMEPHO

00%.

(axTopa pe3ynbTUpyoLIast TOUHOCTh Oyer paBHa T, =

OJMHAKOBBIM (Tabn. 2). Kak Obulo CKa3aHO BBIIIE, HCIOJIB30BAHHUE MApaMeTpa Z, OTPaHUYUBAET HAC B

KOJIMYECTBE JIOCTYITHBIX JIJISl aHAJIM3a HAOFOICHUH, IOATOMY JUTSl HETO KOJMYECTBO 3HAYMMBIX (DAaKTOPOB
3HAYUTEIHHO MEHBIIIE, YeM JIJIS IPYTUX MOoKa3zaTeseil pa3HooOpas3usi.

Pesynbrarer moucka 3/IH npencraBneHsl B Tabn. 3, rae s KaXJIOTO 3HAYUMOTO (haKTopa MpHBe-
JeHbl HanbOoJee KECTKUe BenmmunHbl DJIH 13 Bcex MOTy4eHHBIX M0 UCTIOIh30BaHHBIM HAMU UHIUKATOPAM
B BBIJICJIEHHBIX JUCIIEPCUOHHBIM aHAJIU30M Ipymmax. Tam ke NpUBEAEHbI 3HAYEHUS KPUTEPUEB TOUYHOCTH
Y TOJHOTHI HaiieHHbIX BenuunH JJIH. Haubonbmas xéctkocTs s BepxHux rpanui J/IH moapaszyme-
BaeT HAaMMEHbIIIEe U3 BCEX 3HAUCHUE, JIJISl HIDKHUX — HanOoJIbIIee.
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PesynbTaThl pacuéTOB CBUAETENHCTBYIOT O TOM, YTO MO OOJIBIIMHCTBY (DPU3UKO-XUMHUYECKUX (haK-
TOPOB MEXy 3HaueHUAMH DJIH, BbIYMCICHHBIMU JUIS pa3HBIX MHIMKATOPHBIX ITOKa3aTeNel, He CyIecT-
BYET CYIIECTBEHHBIX paznuuuii. Tak, Hanpumep, D/IH s neryunx ¢eHosioB, paccuuTaHHBIE MO0 UHJIEK-
caM z,, z,, d, u d, B rpynne "nero - ocenp" cocrasuimu coorserctseHHo 0.005, 0.005, 0.008 u 0.006;
g CITAB cootserctBenno — 0.11, 0.10, 0.11, 0.11; g mean — 0.021, 0.018, 0.021, 0.018. Jocrarouno
ONMM3KUMHU OKa3aluch BepxHHE W HIKHKUE DJIH mis OMOTeHHBIX BEIIECTB, PACCUMTAHHBIE 10 MHJIEKCaM
Z,, d, 1 d, (g z, mepedyrciIeHHbIe (AKTOPBl OKa3aJMCh HE3HAYMMBIMH): IS aMMOHHIMHOTO a30Ta
Bepxaue DJIH cocraBunu coorBercTBeHHO 2.14, 2.44, 2.28; Huxuue — 0.09, 0.06, 0.06, 111 HUTPUTHOTO
azorta Bepxaue J/IH cocraBunu coorBerctBeHHO 0.34, 0.34, 0.35; vuxuue — 0.01, 0.02, 0.01.

B nemsix pamxupoBaHus PaKTOPOB MO MX BKJIALY B CTENEHb HKOJOTUIECKOTO HEOIaronorydus Obl-
JIM TIOCYUTAHBI 3HAYEHUS! KPUTEPHUS MOJHOTHI ISl KAKIOTO (PakTopa M KaKIAOTO U3 YETBIPEX HUCIOJIb3Ye-
MBIX WHJIEKCOB. Pe3ynbraTel aHamm3a 3HAYeHUN MOJHOT (Ta0. 3) MoKa3aid, YTO HAWOOJBIIHMI BKIA B
CTETEHb HKOJIOTHYECKOTO HEeOIaronoyydnst BO BCEX TPYNIAaX MCCIEIOBAHUS BHOCUT KOHIICHTpALUS KH-
CJIOpoJia HE3aBUCUMO OT UCIOJb3yeEMOI'0 MHAMKaTopa. Ha BTOpoM MecTe B JETHMH M OCEHHUN CE30HBI
0Ka3ajach MPO3PavyHOCTh BOJIbI, B BECCHHUN CE30H — BOJOPOAHBIN MOKa3zarenb. HauMeHbIuil BKIAI B
CTETEHb AKOJIOTHYECKOT0 HeOIaromnoyydusi BHOCAT TaKHe OPraHWYeCKHe 3arps3HUTENH, Kak Hedrempo-
IYKTHI U (popMasbaeruasl — B JETHUN U oceHHU# ce30HbI, CITAB 1 neryune eHobl — B BECEHHUN ce-
30H.

Ob6cyxaenne

O ouounouxkamopax. B npuoxeHUN K MacCOBBIM JAHHBIM MOHUTOPUHra MHIEKC d, UMEET Ipe-

MMYIIECTBO Tepel MHOTUMH JIPYTUMHU TIOKa3aTelsIMUA pa3sHOOOpasusi, MOCKOJIBKY AT JaHHBIE YacTO CO-
Jep)KaT HaONOJCHHS, B KOTOPBIX, KPOME YHMCICHHOCTH BCEro COOOIIecTBa, MPHUBEICHA YHUCIEHHOCTH
TOJIBKO OJIHOTO JIOMUHHUPYIOUIETO BUJA (B AaHHBIX 0 (urormankToHe [lona nmeercs 80 takux mpob). B

NOJIb3Y NMPUMEHEHUs UHJIEKCAa d, TOBOPUT U TOT (aKT, uTO K03(H(DHUIMEHT BapUaluy UHJEKca d, B Ia-
pajuIeNIbHBIX Mpo0ax (PUTOIUTAHKTOHA HIDKE, YeM y MapaMeTpoB Z, U Z,, YTO CBUAETEILCTBYET O MEHb-
el YyBCTBUTEILHOCTHA MHJEKCA K MOTPEIIHOCTSIM B IMOJICUETE YHCICHHOCTEH KIETOK (PUTOIUIAHKTOHA
(tabm. 1). Kpome Toro, pacueT uniekca d, He TpeOyeT CIIOKHBIX BEIUUCIUTENBHBIX MIPOLEYP, YTO SIBIIS-
eTCs HEeMaJTIOBAKHBIM (DaKTOPOM MPHU MACCOBOM aHANIN3€ AaHHBIX. CIIEAYIOMHUM IO MPUTOTHOCTH HCIIOJb-
30BaHUSA B IENAX OMOMHAMKAIIMKA MOXKET ObITh MHIEKC d,. [l ero pacuera Hy)KHO 3HATh YUCICHHOCTH
HE OJTHOTO, a JIByX JJOMUHHUPYIOUINX BUJIOB, YTO JIMIIAET HAC OJHOBHUIOBBIX MPOO. JJaHHBII HHIEKC TaKkkKe
HE TpeOyeT CIOXKHBIX BBIYMCIUTEIBHBIX IPOIEAYD, @ €r0 KOA(PHUIIMEHT BapHallii B apaJIeIbHBIX IIPO-
0ax (hpUTOIUTAHKTOHA OTHOCUTENIHLHO HEBBICOK (Tabum. 1). IIlpuMeHeHne mapaMeTpa z, BI3BIBAET COMHEHHE
B CBSI3U C €0 BBICOKOH YYBCTBUTEIBHOCTBIO K MOTPEITHOCTSIM B TOJICUETEe YHCICHHOCTEH KIETOK (hUTO-
wiaHkToHa. [lapaMeTp z, B HalleM cilydyae TakkKe He CIMIIKOM IPUTOJIeH A OMOMHIMKALNU, TaK Kak
OTPAaHWYMBAET KOJMYECTBO JOCTYITHBIX HaONIOIeHU (B JaHHBIX O (huToruiankroHe JloHa Bcero 487 u3
959 nabnronenuit comepkat ueTsipe u Oosiee BUOB). [1o 3TO# MpHUMHE KOJMYECTBO 3HAYUMBIX (PAKTO-
POB, A7t KOTOpbIX noiydeHs! D/IH no mapamerpy z,, 0Ka3ajJoch 3HAUUTEIBHO MEHBINE, YeM Ul APYTUX

MHIUKaTOPOB. AHAJIN3 MapaJuIeNbHBIX MPO0 MOKa3all, YTo mapamerp z,, Kak U mapamerp z,, Oojee uem

WH/IEKCHI IOMUHAPOBAHUSI YYBCTBUTENBHBI K MOTPEIIHOCTSM B MMOJICUETE KIETOK (puToruiankroHa. Jloba-
BUM, 4TO pacyeT Iapamerpa z, TpeOyeT MPUMEHEHUS CI0KHOTO aJlTOPUTMA HEJTMHEHHOTO OLEHUBAHMUSL.

O6 3/IH. B uenom misi OOJBIIMHCTBA aHAM3UPYEMbIX (akTopoB BenuuuHbl DJIH momydnmuch
Mmsarue, yem Hopmatusbl [I/IK. Tak, HanpuMep, A1 KOHIEHTpAalMd aMMOHMWHOTIO a30Ta, HUTPUTOB, JIe-
TyuuX (Pe€HOJIOB, (hOpMABIETHAOB, HEYTEIPOTYKTOB, IIMHKA, ME/IU, OOIIETO JKeJe3a, Cylnb(paToB, MarHus,
sHauennit pH, BIIKs Benuuunsl DJ[H Brime, yem I1JIK, uTo MOXeT CBUAECTENHCTBOBATH O MOCTENEHHOM
ajanrtanuu (PUTOTUTAHKTOHHOTO cooOImecTBa B Oacceitre JloHa k MaHHBIM (akTopaM. )i KOHIIEHTpAIUH
mectuBasieHTHOr0 Xpoma DJIH okazaincs Gosiee xecTkuM. J1Jiss KOHIIEHTPAIMKA XJIOPHUIOB, ECTHIINIOB,
kanbius 3HaueHus DJIH u [TJIK nocraTtouHo 6mm3ku (Tadu. 3).
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Kak OblIO OTMEuUEHO BBINIE, MOKA3aTeNH Pa3HOOOpas3Hsl pearnpyroT Ha KpPaTKOCPOUHbIE Hapy-
A RO GIGIEAC TR Pénscppanarp approHPHIO BETHPBIBEA BHBIIC VRI B (TBHHOMOOKIDN b ECROTE B bIC,
yCcpeTHEHHBIE IO JTUTEIBHBIM MPOMEXKYTKaM BpeMeHH. B kauecTBe OMOMHAMKATOpA JIMTEIBHBIX BO3-
JeWCTBUH OBUIM MPUMEHEHBI MOKa3aTeIN canpoOHOCTH (GUTOITUIAHKTOHA U 3000€HTOCA BOJIHBIX 0OBEKTOB
Oacceiina [lona (Jlesuu, Tepéxun, 1997). [lomyuennsie mo canpoOHOCTsM BenwunHbl D/IH Bocmpounsse-
nenbl B Tabmuie 3. Otmetum, uto u3 16 ykazanueix BenmmuuH DJIH 14 okazamuck Oosee ECTKUMU, YeM
paccurTaHHBIC 110 TIOKA3aTeIsIM Pa3HOOOPa3Hs, YTO BIIOJIHE COOTBETCTBYET MPEACTABICHHUSIM O OOJIBIIEM
MOBPEKJAIOIIEM BIMSHUYU JIUTEIbHBIX HAPYILIEHUH.

CpaBuenue BenuuuH O/IH, nonyueHHsIx B rpynmne "neto-oceHs", ¢ /1H, nomyyeHHsIMU B rpynmne
"BecHa'", MOKA3bIBACT, YTO JUISI HEKOTOPBIX (PAaKTOPOB (KOHIIEHTpAIUU HEe()TEPOIYKTOB, XJIOPUIOB, HUT-
puToB, KUCIopoaa) 3HaueHuss D/IH B BeceHHUI Ce30H OKa3bIBAOTCS 00JIee )KECTKUMHU, COOTBETCTBEHHO —
0.31, 282, 0.18, 6.58, uem B oceHHut u netamii ce30Hbl — 0.85, 348, 0.34, 5.24 (Tabn. 3). Bo3amMoxHO, 3TO
CBSI3aHO C 0oJiee BBICOKOW UyBCTBUTEIBHOCTHIO (PUTOTUIAHKTOHA K BHEIIHUM BO3JCHCTBUSM HMEHHO B
BeceHHuM nepuod. [ns takux nokasarenei, kak pH u konuentpanus CITAB, Bennunnbsl 3/1H oxazanuch
JOCTaTO4YHO OMM3KUMU B cpaBHUBaeMbIX rpymmax. Jis BIIKs u xoHmeHTpanuu netydnx (GpeHosioB Benu-
guHbl D/IH B BeCEHHMIT C€30H BHIIIE, YeM B OCCHHUH U JICTHUH Ce30HHI (TabI. 3).

AHanmm3 cyMMapHO# MOJHOTHI TOKa3aj, YTO MOYTH BCE CIIydau HEOJIaromoIydHOTO COCTOSIHUS (H-
TOTUIAHKTOHA, OI[EHEHHBIE O MOKa3aTessiM pa3Ho00pasusi, CONPSHKEHbI ¢ MpeBbIIeHneM BenuunH O J[H
aOMOTHYECKHX TMIEPEMEHHBIX, YIaCTBYIOIIUX B aHaM3e. Tak, cyMMapHas OJIHOTa B Tpymie "1eTo-oceHp"
IUIs TIoKas3arene d,, d,, z, U z, COOTBETCTBEHHO cocTtaBuna 93,94, 95 u 97%.

Jlononnumensnsie cpadayuu xavecmea cpedsvl. B 3anavax NMPUKIATHON SKOJIOTMM MOXKET OKa-
3aThCSl HEJIOCTATOYHO JIBYX I'PaJalliii COCTOSHHS KOCHCTEM — Onaromnoiydust u Hebmaronomyqns. Kiacce
0JaroTmOIyYHBIX COCTOSHHM MOXKHO Pa3/IeUTh Ha JiBa MOJKJIAacca, HAlpUMep, BIIOJIHE OJIarOMOyqHbIE U
YMEpPEHHO OJIarornoydHble COCTOSHUS, a KJacc HeOJIaromnoyqyHbIX — Ha TIOJKIACChl YMEPEHHO HebIaro-
MOJIyYHBIX U OY€Hb HEOJAromoJIyYHBIX COCTOSHUH. B KadecTBe rpaHUI] 3TUX MOJKIACCOB MOXKHO TpE-
JIOKUTH (TIPH OTCYTCTBUU MEHee (POpMaIbHOTO TOJIX0Ja) MEIUaHbl PACIpEeICICHII 3HAYCHUN WHIKA-
TOPHOM XapaKTEPUCTUKU B KaKJIOM U3 UCXOJHBIX KiIaccoB (puc. 5).

3/TH abuomuueckux gpakmopoe 011 npupooOHbIX 00beKmMo6, OMHOCAUWUXCA K PAZTUYHBIM Ka-
mezopuam ucnonvb3oeanus. PaccMoTpuM B KadecTBe IIpUMeEpPA TPH BO3MOXKHBIE KATETOPUM MCIOJIb30Ba-
HUS BOJHBIX 0OBEKTOB:

1) 3aroBeIHbIe OOBEKTHI U 30HBI PEKPEalny;
2) 0OBEKTHI XO35HCTBEHHOTO Ha3HAUEHUS (IIUTHEBOTO, arpapHOTO, PHIOOBOJIHOTO H JIP.);
3) TEXHOTEHHBIE OOBEKTHI (MCIOJb3yeMble TOJIBKO JJIsl TIPOMBIIIJICHHBIX IIeJIei, He Tpedyro-

IIUX BBICOKOTO Ka4eCTBa BOJ).

[Toporu abuotndeckux (HakTOpoB, HAWJCHHBIE BbIIe MeTooM JJIH, pasrpaHUYHMBAIOT JOIMYCTH-
MBbI€ U HEJOIyCTUMBbIE 3HAUEHUsS (PaKTOpa JJIs BOJHBIX OOBEKTOB XO3SMCTBEHHOTO Ha3HA4YeHHs. AHAJO-
THYHYIO TPAHUILY JJIs1 OOBEKTOB MEPBON KAaTETOPHHU CIEAyeT OThICKHBaTh MeTogoM D/IH, 3adukcupoBan
TPaHUILy MEX/1y BIIOJHE OJIarOMOIYYHBIMH U YMEPEHHO OJIarormorydHbIMU COCTOSIHUSIMH, a JJIs1 0OBEKTOB
TpeThell KaTeropuu MCIOIb30BAHUS — MEK/Y YMEPEHHO HEOIAromoydHbIMU U OY€Hb HEOIaromoIyIHbI-
MU (puc. 5). AHATOTMYHBIN MOJX0A MOXHO NMPUMEHUTH MpH ycTaHoBieHuu DJIH mis BOJHBIX 00BEKTOB
KOMIUIEKCHOTO Ha3HAueHHsI MPU Pa3IMUHBIX TPEOOBAHUSAX K KaUeCTBY BOJBI (HAaIlpUMep, MUTHEBAs BOJA,
BOJIa JUIsl IPOU3BOJICTBEHHO-TEXHUUYECKUX LIEEH, JUII KOMMYHAJIBHOTO MCIOJIb30BaHUS, ISl CEIbCKOXO-
3STUCTBEHHBIX 1IEJIEH).

3aMeTuM, YTO Kak BBEJCHHE JOTOJHHUTEIBHBIX TPaJalliii KayecTBa Cpeibl, TaK U BBEJICHHE Ooee
xEcTkux niamn Oosiee msarkux DJIH monpasymeBaeT BBHITIOJHEHHE 711 BHOBb 0Opa30BaHHBIX KJIACCOB Ha-
OmoieHui TpeOoBaHus ToCTaTOYHOTO (Hampumep, He MeHee 10% oT o0rero uncia) KoJudecTBa HabIo-
JIEHUI B 3TUX KJIaccax.

006 3Ixonocuueckom nHopmuposanuu. Bozmoxxnoctu merona DJ[H mmupe, yem mpoiaeMOHCTPUPO-
BaHHasl BBIIIE TEXHOJOTHUS JUATHOCTUKH MPUYHH SKOJIOTUYECKOTO HEOIAromnoxydusi — BBISIBICHUS OTBET-
CTBEHHBIX 3a HeOnaromoiydne (pakTopoB, UX PAHKUPOBAHHS 1O CTETNEHM BKJIA/Ja B HEOJIArOMONydHe H
HopmupoBanusa. Metox 3/IH mo3BosseT (B COOTBETCTBUU C COBPEMEHHBIMH TPEOOBAHUSIMU U PYKOBOIS-
IIMMUA TPUHIIMIIAMHA HOPMATHUBHO-IIPABOBBIX JOKYMEHTOB, PETYIHMPYIOUIUX HCIOJIB30BaHUE, OXpaHy U
BOCCTaHOBJIEHUE MPUPOJHBIX PECYpPCOB) YCTAHABIMBAThH LIEJEBbIE NOKa3zaTenu kauyectBa BoJ (JleBuu m
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ap., 2009) . LleneBble OKa3aTeN yYUTHIBAIOT LENb TMOAIEPKaHUS U, B CIIy4ae HEOOXOAMMOCTH, yIyd-
IIEHUS CYIIECTBYIOUIETO KayecTBa BOJbI; HAIIPABJIECHbl Ha COKpAIIEHHE CPEIHUX HArPYy30K 3arps3HEHUs
JI0 OIIPEJIEIEHHOTO YPOBHSI B IIpe/ieaxX ONpPEETICHHOIO EPU0/Ia BPEMEHH; YUUTHIBAIOT KOHKPETHBIE Tpe-
OOBaHMS B OTHOIIIEHUH KayeCTBa CPE/bl, B OTHOIICHUN YyBCTBUTEIBHBIX M 0CO00 OXPaHSEMBIX TEPPUTO-
pHil; UX YCTaHABJIMBAIOT JUISl IPOBEPKH B CPEIHECPOUYHOTO U JAOJITOCPOYHOIO JOCTHKEHHS CTEIEHH MO/I-
JepKaHUsl U yJIydlIeHUs KadecTBa cpeibl. B kauecTBe IiesIeBBIX IMOKa3aTeNell KauecTBa CpPeabl MOTYT
ObITh MpUHATH BennunHbl J/IH, a rpanumy Onaromnonyunsi OMOMHAMKATOPA CIEAYET CUUTATh LIEIEBBIM
[I0Ka3aTeJIeM KauecTBa HKOJIOTHUECKOTO COCTOSIHUS KUBBIX OPraHU3MOB.

CornacHo OMOTHYECKON KOHLIETIIMHA KOHTPOJIS PpUpoJHO# cpenbl (JleBuu, 1994), onieHKH 3KOJIOTH-
YEeCKOTO COCTOSIHHS Ha IKaje "Omarononyune-Heonaromnonyune" (MHAXKAIIUIO COCTOSHUS) CIIEAYET Mpo-
BOJMTH TI0 KOMIUIEKCY OMOTHYECKUX IOKa3zaTelei, a He Mo ypoBHSAM abuotndeckux (axropos. B sTom
ciiyyae abMoTHYECKHE (aKTOPBHI BBHICTYIAIOT MOTEHIMATBHBIMHA PUYNHAMH HKOJIOTHYECKOTO HEOJIarono-
Jy4usi, @ HE HEMIOCPEACTBEHHBIMU €r0 CUMIITOMAaMH.

[IpeioskeHHBIE BBIINIE AKOJIOTHYECKH noryctumbie HOopMaTuBbl (D/IH) dakropoB cpemst moryr
OBITH JIOTIOJTHEHUEM WJIHM ajbTepHaTuBOW HopmaTtuBam [IJIK. Meron D/IH (B paHHe# penakiuu uMeHO-
BapIuiics «meton DJ1Y» u He mo3BosBIIHA Hapsay ¢ DJIH paccuuThIBaTh TpaHUILY OJArOTIONYYHS JUIS
MH/IMKATOPOB, UCTIONB3Ys SKCIEPTaMH 33JaHHYIO TPAHUILY, U OLIEHUBATh Ka4eCTBO WHAMKALIMU) OBLI HC-
M0JIb30BaH I HOPMUPOBAHUS (DPU3NKO-XUMHUECKUX (PAKTOPOB B psiie peUHBIX OacceHOB (3aMoJI014u-
koB, 1993; BynrakoB u ap., 1995; Jleuu u ap., 1996; 2004; Jlepuu, Tepexun, 1997; Maximov et al.,
1999).

[IpennosxeHHble METO/Ibl HOPMUPOBAHUS IPUMEHUMBI HE TOJIBKO K XMMHUYECKHUM BEIIECTBAM, HO U K
T0OBIM a0MOTHYECKUM (haKTOpaM, BO3ACHCTBYIONIUM Ha MPUPOIHBIE COOOIIECTBA, HAIPUMED, K TeMIIe-
parype, CKOPOCTH BETpa, YPOBHSM BOJIbl, HHTEHCUBHOCTH BOJIONOTPEOICHNUS, PaIHOAKTUBHBIM 3arps3He-
HUsM U T.10. (JIeBud u ap., 1996; Jlebuu, Tepéxun, 1997). DJIH yuuThIBatoT HEe N30IMPOBAHHBIE BPEIHBIC
BO3JICHCTBUS, a PEajbHO CIIOKUBIIUECS B MPHUPOJE KOMIUIEKCH! IMOTEHIIMAIBHO BPEAHBIX BO3JCHCTBUIL;
MHOTOYHCIICHHbIE KOCBEHHBIE 3()()eKThI BO3JICHCTBUS, COBOKYITHOE AEHCTBUE KOTOPBIX MOXKET OBITH 00-
Jiee CHIIBbHBIM, HEewenu dPQekT npsaMbix Biuustauid. IJIH HOCIT He 00mMEepOCCUiiCKUi, a peruoHaIbHBIN
XapakTep, T.€. 3aBUCAT OT (POHOBOTO 3arps3HEHUS] OKPY)KAIOLIEH Cpelbl M, BO3MOXKHO, OT KIIMMaTHde-
CKHUX, XO3SIICTBEHHBIX U JIPYTUX CIEIU(PUIESCKAX XapaKTEPUCTUK MPUPOTHOTO oObekTa. [IpemtoskeHHbie
METO/IbI JAI0T BO3MOXHOCTb YTOYHSTH BelnuuuHbl DJIH 1Mo Mepe HakamimBaHUs HOBBIX 3KOJOTUYECKUX
JTaHHBIX O IPUPOIHOM OOBEKTE.

[Tpu HanmuYuKM HEOOXOAUMBIX JTAHHBIX BO3MOKHO HOPMHUPOBAHHE TEKYIIMX 3HAUYCHUH HAPYIIAIOLTIX
BO3JICWCTBUH (IIpUMEP Yero AEMOHCTPHPYET HAacTosmast paboTa), UX SKCTPEMAIbHbIX 3HAYCHUN B 3aJaH-
HbI€ NEPHO/Ibl, UX CPETHUX 3HAUEHUH 3a pa3nuuHble nepuoas! ycpennenus (Jlesuu, Tepéxun, 1997).

3a MHOTHE rojpl cymectsoBanus HopmatuoB [1JIK ciokunach npakTuka UX NPUMEHEHUs BO MHO-
IMX BaXXHBIX MHCTPYMEHTaX IPUPOJOOXPAHHOM nesitenbHOCTH. Hampumep, npu pacuérax HOpMaTuBOB
MIPEIEeNbHO JIOMYCTUMBIX BPEIHBIX BO3JEUCTBUN (WJIM MPOCTO HOPMATHUBOB JOIMYCTUMBIX BO3AEHCTBUI),
HOPMaTHBOB MPEJEIBHO JOMyCTUMBIX COPOCOB, MPHU COCTABICHUH CXEM KOMIUIEKCHOTO MCIIOJIB30BAHUS U
OXpaHbl IPUPOJHBIX 0OBEKTOB, MPOTHO30B KauecTBa cpeasl U T.1. Konmenuus 3/IH monHoCTHIO cOXpa-
HsAeT TexHouoruio BxiatoueHus [1JIK B ykazaHHbIe HHCTPYMEHTSI, ITpesIaras, Korja 3T0 BO3MOKHO, 3aMe-
Hy 9Kojoruuecku HedddexktuBHbIXx HOopMaTHBOB [1/IK MX COBpEeMEHHBIMH aHAJIOTaMU — BEIMYHUHAMU
S/1H.

[TpeniosxeHHbIe METOIBI OMOMHIMKAIMH 1 pacuéToB DJIH mpencraBisioT co0oi nelicTBEHHBIN UH-
CTPYMEHT NPUHATHS YIPABJIECHYECKUX PELICHUI HAa OCHOBE aHaJM3a JIAHHBIX 3KOJOTMYECKOIO0 MOHHUTO-
puHra.

HamoMHuMm, 4TO mpe/uiaraeMsblii MoIX01 MOKET ObITh MPUMEHEH TOJIBKO B TOM CITydae, KOT/1a HaKo-
TUIEH JIOCTAaTOYHBIH 00BEM IKOJIOTMUECKUX JAHHBIX, BKITFOUAIOMINX KaK OMOTHYECKHE, TaK M MOTSHIINAIb-
HO OMacHbIe JUIsi OMOTHI a0MOTHYECKHE XapaKTePUCTUKU. Ecu HeT OMONOTHYECKHX JaHHBIX, TO HEBO3-
MOJKHA OLIEHKA COCTOSIHUSI BOJHBIX OOBEKTOB Ha IIKaje «Ojaromoiydne — Hebmaromoiyuue». Ecnu oT1-
CYTCTBYIOT JIaHHBIE O TOJUICKAINX HOPMUPOBAHUIO (akTopax cpensl, To metoa D/IH Taxxke GeccuieH.
Taxkum 00pa3oM, NP OTCYTCTBUH JOCTATOYHO MOJHBIX JAHHBIX SKOJOTMYECKOTO MOHUTOPHUHTA METOIU-
K1, ocHOBaHHbIe Ha koHuenuuu [1JIK, mpu Bceit nx Heah(HeKTUBHOCTH OCTAIOTCS JOCTATOUHO Oe3alIbTep-
HaTUBHBIMMU.
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ABTOpBI TIIyOOKO NMPH3HATEIBHBI CBOMM KoJuleraMm: Brmamumupy AHaToibeBHYy AOaKyMOBY — OJ-
HOMY U3 aBTOPOB MH(POPMAITMOHHON CUCTEMBI "DKOJIOTHS PECHBIX BoJ Poccuu 1 comnpenenbHbIX CTpaH",
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Hy 1 Anekcero CepreeBudy THUTOBY — 3a pa3pabOTKy MPOTPaAMMHOTO OOECTIEYeHHUs IS pacue€TOB UH/IEK-
coB u noucka J/IH.
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Pucynox 1. 3aBUCMMOCTH TTapaMeTPOB TUIEPOOTHMUECKOrO0 ( B ) U SKCIIOHSHIIUATIBHOTO ( Z ) PAHIOBBIX pacipesiene-

HUM OT KOJUYECTBA W COXpaHCHHBIX B Hp06e BH/IOB IIPU ITOCICAOBATCIBHOM 0T6paCI)IBaHI/H/I IOCJICAHEr 0 BUJa B

OJTHOW M3 TUITMYHBIX TPO0.
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Pucynok 3. /Inarpamma pacnpenenenus HabmoAeHUH npy norcke rpaHuibl (I') Mexay 3HaYeHUSIMH HHIUKATOpA,
COOTBETCTBYIOIIMMH OJIaromoy4HbIM W HEOJIAromnolyuyHbIM COCTOSIHUSIM OMOTHI, U BepxHel rpanuisl DJIH abuo-
THaeckoro ¢akropa. Obmacts a — 6Jaromnoay4Hbsie HaOMIOAEHNS IO MHIUKATOPHOW XapaKTEpPUCTHKE MPU COOITIO-
neann DJIH; obnacte b — GnaromonydHble HAOMIOJEHUS IO HHINKATOPHON XapaKTEPUCTHKE MPU HECOONI0ICHHH
OJ1H; obnactb ¢ — HeOnarononay4Hsle HaOMIOAEHUS O MHIUKATOPHON XapakTepucTuke npu codmonenun D/1H;
0061acTb d — HeOIaronoIy4Hble HAOIIOAEHNS 110 MHIMKATOPHON XapaKTepucTuke npu Hecodmoaenuun J/H.
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Pucynok 4. JTnarpamma pacnpeencHus HabmoaeHuit npu moucke rpaduisl (I') Mex Iy 3HaYEHUSIMHM WHIHKATOpPa,
COOTBETCTBYIOIIUMHE OJIarOMOIYYHBIM ¥ HEOIArOMOTyYHBIM COCTOSHUSIM OHMOTHI, a TaK)Ke BEpXHEH U HIKHEH Tpa-
nun DJ1H aduorudeckoro dakropa. O0sacTh a — ONaronoay4YHbie HAOMIOACHUS 110 WHIMKATOPHON XapaKTePUCTHUKE
nipu cooimonennu J/IH; obnacte b — GiaronoiydyHbie HAOIIOACHUS 10 MHAUKATOPHOM XapaKTEPUCTHKE TIPU HECO-
omonennn DJ1H; o0macte ¢ — HebIaronony4YHble HAOIIOICHUS 110 UHAMKATOPHON XapaKTEPUCTUKE MPHU COOIIOIe-
Hun DJ1H; obnacth d — HebOnaromnony4yHbie HAOMOACHUS 10 UHIUKATOPHON XapaKTEPUCTHKE MPU HECOOIOACHUN
DJIH; obnacTh e — OiaronoiydHble HAOJMIOICHUS 110 WHIMKATOPHON XapaKTepHCTHKE NpU HecoOmroaennn DJIH;
00sacTh f— HeOIarononyyHble HAOMIOCHHS 110 HHIMKATOPHOM XapakTeprcTHKe npu HecoOmoaeHnn DJIH.
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Puc. 5. [lononnuTenbHble rpagann kadectsa Bog u D/IH ¢gakTopoB i BOTHBIX 00BEKTOB pa3IHYHbIX KaTeropHi
ucnonb3oBanus. O0o3HavyeHus: ['| — rpaHuia WHAMKATOpA, pasAensionias 0JaromnoaydyHble ¥ HeOIaronoixyvyHble
cocTosiHust;, [, — rpaHnIia MHAMKATOpa, pa3Aeisionas BIOJIHE 0JaronodyYHble H YMEPEHHO ONaronoixydHbie Co-
CTOsIHUA (MeAMaHa pacrpe/eneHus 01aronoiayYHbIX cocTostHAR); '3 — TpaHHWIa MHAMKATOpa, pa3leNsiomas yme-
PEHHO HEONaromnoiyyHble ¥ O4YeHb HEONaronoNydHbIe COCTOSHHUS (MEAMaHa pachpeaenceHUs HeOlaromoydHbIX
cocrosiamii); DJIHx — D/1H dakTopa a1 BOIHBIX 00bEKTOB X03siicTBeHHOro HazHadyenus; JJ1H; — B/IH ¢akropa
JUTSL 3aTIOBEIHBIX U PEKPEalMOHHBIX BOMHBIX 00bekToB; D/IHr — D/IH (hakTopa 1 TEXHOrEHHBIX BOJHBIX 00BEK-

TOB.



Taéauna 1. Konuuecto Habmozenuit IV | cpennee 3Hauenue 71 , CTaHAAPTHOE OTKIOHEHHE O , KOA(DDHUIMEHT
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BapHallMKi & pacIpe/elieHul Tokas3aTesei pa3HooOpasus nmapauieibHbIX Mpod ¢uromiankrona (3amme Uyna be-

JIOTO MOps1) ¥ MaccuBa HaOroieHU B peke JoH

BoaHbIil 00BEKT _ ©
N n o g
same Hyna 50 031 0.15 0.48
peka Jlon 879 0.52 0.27 0.52
2y
3anuB Yyma 50 0.36 0.13 0.37
peka Jlon 487 0.61 0.18 0.29
d,
3anuB Yyma 50 0.49 0.08 0.16
peka Jlon 959 0.59 0.20 0.34
d,
3anmB Yyma 50 0.34 0.05 0.14
peka Jlon 879 0.23 0.16 0.70

Tadauna 2. CpenHee 3HaYCHUE 71, CTAHIAPTHOE OTKIOHEHHWE O M KOX(PQUIMEHT BapHallui £ pachpeneieHui
rpaHuIl OJaronoaydus UIS UHAEKCOB pa3HooOpasus ¢utoruiankroHa peku JloH. ['paHutisl momydeHs! aist N pas-
HBIX a0MOTHYECKUX (DAaKTOPOB B pa3iIMUHbIE CE30HBI HAOIIOICHHS

Nnpexe 2 2 d, d,
Ceson Jlero u Becna Jlero u Becna Jlero u Becna Jlero u
OCEHb OCEHb OCEHb OCEHb
N 17 7 23 8 25 8 21
n 0.78 0.70 0.79 0.69 0.78 0.32 0.43
o 0.03 0.07 0.04 0.05 0.02 0.03 0.03
€ 0.04 0.10 0.05 0.07 0.03 0.10 0.07
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Tadauna 3. Dxonornvecku pomnycrumbie yposau (O/H) 3HaunMbIx abroTnyeckux (pakTopoB, YCTaHOBIICHHBIE
IO TOKa3aTelisiM pa3Hoo0Opasus (uroriaHkToHa Oaccelina pexu JloH. be3 ckoOOk nMpuBEACHbBI 3HAUCHUS BEPXHEH, B
CKOOKax — HWXHel rpanuiel DJ/[H, aHaIoruuyHO — COOTBETCTBYIOIINE TOYHOCTH M TOJIHOTHI. Y JIENIbHAS 3JIEKTPO-
MPOBOAHOCTh BhIPaKEHA B CHMEHC/CM, PO3PAvYHOCTh — B METpax, OCTAIbHbIC aONOTHYECKHE IEPEMEHHBIC — B MI/JT

OceHHU U NEeTHUM Becennuii cezon OJIH
OU3UKO-XUMUYECKUI CE3ONbL o
HOKA3ATEND DH TO‘IHOCTB,OHOJ'I- OH TO‘IHOCTB,OHOJ'I- ITIK
HOTa, % HOTa, % canpoOHOCTH
IIpo3pauHocTh (14) 84, 68 -
VY nenpHas IE€KTpOnpo- 0.0017 84,22 -
BOJTHOCTh
BIIK; 4.19 96, 31 5.24 82,33 3 5.51
CMorel U ac(haabTeHBI 0 84,26 -
DeHOoIbI JIeTyune 0.005 93, 23 0.017 100, 18 0.001 0.00
CIIAB 0.10 84,22 0.11 77,17 - 0.02
dopmanbaerus 0.12 94, 19 0.1
HedrenpomyxTs 0.85 79, 14 0.31 80, 30 0.05 0.17
AJbda-rekcoxJIopaH 0 83,27 0
I'ama-rexcoxsiopan 0 89, 18 0
XpoM IIeCTUBAIEHTHBIN 0.004 80, 29 0.02
[uak 0.016 86, 36 0.01 0.002
Mens 0.018 87,23 0.001 0.017
Keneso obiee 0.28 78,22 0.1 0.20
Cynbgatsl 408 89, 25 100 195
Xnopuast 348 94,27 282 80, 23 300 575
I'mapokxapOoHaTHBIH aHU- 336 (162.9) 87,39 - 135
OH
OO0111ast )KeCTKOCTD 11.1(6.48) 81,45 (94, 31) -
Marnuit 61.80 (30.20) 89, 57 40
Mapranerr oouuii 0.07 (0.0015) 84, 64 -
Kanpuwii 168 (52.1) 75, 34 180 43.5
Kpemuuit 17.4 (2.8) 85,24 -
docdop MUHEpATHHBIH 0.34 (0.08) 80, 26 - 0.07
AMMOHUT 2.14 (0.09) 82,24 2.82 86, 31 (86, 29) 0.5 0.30
0.22)
Hutpatst 3.71 (0.09) 84,24 40
Hutputst 0.34 (0.02) 81,25 0.18 84,26 0.08 0.21
(0.01)
NaK 353 (35) 81,32 -
CymMa HOHOB 1660 (712.5) | 77,34 (89, 29) -
pH 7.97 (7.6) 88, 30 7.9 (7.55) 94, 34 6.5 7.69
8.5)
Kucnopon (5.24) 81, 80 (6.58) 83, 84 6 (8.21)




