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Ilpeducaosue

Peutene npodjemMs VIpaBJCHHIS KauCCTBOM NOBEPXHOCTIBIN B,
BKJIOYAIOLICH BONPOCH KOHTPOJA, NJaHHPOBAHUS, TPOTHO3IHPOBAHII,
ONTHMH3AINHT  ceTH Habmogenuil u Kourpodas rpedyert pazpaborku o6h-
CKTHBHBIX METO/0B OUECHKH KauecTBa BO/ALL. CYLLCCTBYIOULHIT B HACTON-
ee Bpems cnocod ONeHKH KauvyecTBa BOJBL I Pa3JIHUHBIX BHIOB BO-
NOMOAL30BAMST, OCHOBAHHLIE Ha COMOCTABJCHUH PE3VJALTATOB HCCJIE/N0-
BAHHH B OT/ICJILILIX TOUKAX BOJAHOTO 00BCKTAa XHMHUYCCKOro COCTaBa,
MHU3HYCCKHX CBOHCTB H APYIHX XaPAaKTepPHCTHK BOAbL ¢ COOTBETCTBYIO-
HHMIE HOPMATHBHLIMHI TOKAa3aTCIAMH €€ KJauecTBa, SIBJASICTCS HeJOCTd-
TOUNBIM JUIH OOBEKTHBHOH OLCHKN KauecTBa BOJALI H3YUaeMOro BOJAHO-

ro 00LeKTa.

Paspaborka MeTo/J0B OICHKI KAUeCTBA BOJLI ¢ HOMOILBIO YCJIOB-
HBIX MOKa3aresacii, KOMILVICKCHO VUYHTDLIBAIOULHX Pas3JHuNbLIe CBOHCTRA N0~
BEPXHOCTHLIN BO/, ABJAACTCH OJAHOH M3 BazKueHimux npodJem, Haji Ko-
TOpPBIMH paloTawT MHOTHe HecJeaoBarean. B nacrosiuiee Bpems BoIl-
POCH KOMIJIEKCHOH OUEHKH KauecTBa BOJBI NPHBJIEKAWOT Bce DoJbllee
BHHEMAHIC VUCHBIX HC TOJLKO B Hamel ctpane, Ho # 3a py6emon.
C KaMmJablM rojJoM yBOGIHYHBaeTes dyHceio nybaukaumii no aganuoil te-
mMatuke. Oouee UHCA0 NPCAIOZKEHHBIX METO10B KOMILIEKCHBIX OleH0K
kauectsa Boabl cnenuanneramu CCCP u paja 3apybexnuix crpau jio-
CTATOYHO BCJHMKO, OJHAKO IH OJIHN U3 HHX HE NOJVUHJ TOKA WHPOKOro
pacnpocTpaneHus B BOJOOXPaNNOi NMpakTHKe,

[1pobiema KOMILIEKCHBIX OLEHOK SABASCTCH HCKAWYHTENbIO TPYIl-
HOMH, TpeOviouLleili OJOBPEMCHHOIO  VICTa CcaMblX pasnoobpasibix
cBOHCTB BoAHOro oobekra. O maciiradax TPYAHOCTEI CBHJIETENLCTBYCT
U TOT pakT, YTO 3a 110CACAHHE 10JBEKa He NMOABHJIOCH HH OJHOTO 10pH-
AHYECKOTO  AOKYMEHTA, 34KOHOJAATCeJALIO YTBEPKAAIoOUIero TOT HJH
ol cnocod OLCHIBAHNS KavyecTBa BOJbl, PeKOMEnjlyeMblil K obGuiemy
npumeHcnnio. M sto necMotpsa na Godniioe H BCe Bo3pacTaouiee Ko-
JHUECTBO NHay4IlBIX HCCIeA0BalHP M0 OICHKC 1 KJaccH(PUKaUMN Kade-
ctBa BoJ. lloarsepiienue aTtomy — psj crarceii MCTOJHMCCKOrO Xa-
paKTepa, BKJAIOUEHHBIX B JIAHHBLII COOPHUK.

B nactosuiee Bpems YCTKO IPOCJCHKHBACTCS TEHAEHLHS, ¢ ONHOMH
CTOPOHBI, YCcHJieHust Juddepenuiattid npobieMbl KOMIJICKCHLIX 0lle-
HOK € HeJLI0 DOoJce JIeTaJbioro H3yuells ee COCTaBJAAIOULHX, XapaKTe-
PH3VIOUIHX KauCCTBO BOABI MO OTAEJbHBIM lOKAa3aTedaM, U ¢ JApYyroii
CTOPOIB! — HHTErPaliil 9THX COCTABSIOUINX, TO3IBOJSIOULHX [10JYYHTD
0DOCHOBANIHLIC BBHIBOAL O KayecTBe BOJLI B LeJoM. B CBH3M ¢ 9THM
HAMCTHJNCL JABC TPYIHILL MCTOJ0B, PasiHYaIUXCH MeXKay coboii B
MEPBYIO Ouepe/Lh no MNpHHIHiIamM HX paspadoTkH.

I nepBoit rpynmne oTHOCATCS METOJIB, 1103BOJISIONLHC OLEHHThL Kaue-
CTBO BOABI B BHIe 1nadopa pasyHUHLIX XapakTepPHCTHK, AAIHX OlLel-
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KY KayecTsBa BOAbI MO THAPOXHMHYECKHM, rHAPOOHOJIOTHUECKHM, MHK-
[}ﬂﬁilt}.‘lDI’H‘IL‘{.‘I{HM, FHIPOJOTHYCCKHM nokasarejasm.

Ouu He J410T OJHO3HAYHOI OUEHKH KA4eCTBA BOALI H OTHOCHAT OJHO
H TO XK€ COCTOsiHHE BOJbl BOAHOro o0bCKTa MO OT/AEJAbHLIM JIOKa3aTe-
JIAM K PasyiiyHBIM KJACCaAM 34TPpHSHCHHOCTH. HeBoaMoOXHOCTL  OTHE-
CelHA paccMaTpHBaEeMOro COCTOSIHHA BOABLI BOJAHOroO 00beKTa K Onpe-
ACJNCHHOMY KJacCCy 3arpasHcHioCTH OrpaHHuHBACT PAMKH LIHPOKOTO
pacnpocTpaneHHss 3THX METOJI0B B NNpakTHUecKol pabore.

Ko BTOpoii rpynne oTHOCATCH METOAbl, NMO3BOJAAONUIHEe OAHO3HAUIO
OUHCHHTL Ka4yeCTBO BOJHI, M xora nuKakoe CAHHCTBCHHOC YHCIO (¢
MOMET nepeaath BC HHPOPMALHIO O CJOKHOH MHOTOKOMIOHEHTHON
CHCTEME, KAKOH SIBJAIOTCH [OBEPXHOCTHBIE BOJAbI, 3TH MeTOJ/bl Haxo-
JAT UIHPOKOEC HCTIOJNb30BanHe H npumcenenue. [pexiae Bcero onn oTHO-
CHTCJBHO IIPOCTBI B NPHMEHEHHH. KpoMe TOro, aTH MeToAbl MO3BOAAIOT
PELIATL PasIHUYHBIC 3aJl1aYH [0 VCTAHOBJICHHIO YPOBHA 3arps3HeniocTH
B NMPOCTPAHCTBEHHO-BPEMEHHOM AacneKTe M IPHHHMATL OANHO3NAYHDLIC
PCHICHHS B PasJIHUHBIX BOJOOXPAHHBLIX CHTYaLHAX.

Bosee cywecTBCHHO pa3aHyaloTCs HMCIOUIHECH METOAbl KOMILJICKC-
HOH OIICHKH KA4YeCTBA BOABLI MO LUEJAAM HX noctpoenns, cnocobam dop-
MaJIH3alMKH  JJAHHBIX, YCTAHOBJICHHIO H HCNOJL3OBAUHIO KpPHTEpPHER
OlleHKH, 0OBEeMY H Xapakrepy HCX0AHOH Hudopmalluu.

B naavueiiinem B 061aCTH KOMNJACKCHOM OLEHKH Ka4ecTBa NnoBepx-
HOCTHBIX BOJ HEOOXOJIHMO LIHPOKO pasBepHyTh paboTbl no TeopeTHue-
CKOMY 0O0CHOBAHHIO OCHOBHBIX HOJOXKEHHI METOJMKH OUEHKH KauecT-
BA [OBCPXHOCTHBIX BOJI, BKJIOUAIOUWHX OIEHKH [0 KOMIIEKCY nokKasa-
TEACH — FHAPOXHMHUYCCKHX, rHAPOOGHOJOrHYeCKHX, THAPOJOrHUYECKHX,
FHFTHCHHYEeCKHX. HE{]G}ZD,&HMD HCXOIAHTL H3 KOHUENIHH CcoXpaHeHnHd
IKOJOTHUCCKOro OJ1aronoayuis BOJAHBIX 00BEKTOB, NPH KOTOpoMm obec-
[MCYHBACTCH YCTOHUHBOCTL 3KOCHCTEMBl H €€ HOpMaJjbhioc (YHKIUHOHM-
posanue, Ilpn aToM naubojiee BaXHBIMH YACTHHIMH 3ajavyaMi ynoms-
HYTOH OOLIECH CTPAaTerHH OUCHKH 3arpsi3HeHHOCTH OVAVT fBAATLCA CJe-
AviouHe:

— obocHoBaliHe METOJOJOrHYECKHX OCHOB OIEGHKH KauecTsa no-
BEPXIOCTHBIX BOJL B 3aBHCHMOCTH OT LEJH H YC/JOBHI, A5 KOTOPHIX
co3jlaeTcs 3Ta olenKa;

— o0oCHOBAHHE KPHTCpPHEB OUCHKH KayecTBa BoJA, od0bemMa H Xa-
pakrTepa MCX0AHOH HH(pOpMalHH;

— obocnoBanHe Merona GpopMaaH3aUHH JIaHHBIX;

— paspadoTKa METOJAHKH OICHKH KauecTBa MNOBEPXHOCTHLIX BO;

— anpobalHa METOJAHKH Ha penpe3eHTATHBHLIX BOAHBIX OOBEKTAX
C napajgeibiibIMH  KONTPOJbHBIMH THAPOX MMHYECKHMH, THAPOOHOIOTH-
YCCKHMH, OHOXHMHUYECCKHMH M JAPYIHMH HCCJIEJ0BAHHAMH TO CICUHAIb-
HBIM TIpOrpaMMam, OLCHHBAIOULHUM COCTOSIIIHE 3IKOCHCTEMLI BOJHOrO
o0ObeKTAa.

CratbH, somreaiune B cOOPHHK, NMOCBAILCHB KaK OOIHM BOMpocam
Pa3pabOTKH KOMNJIEKCHLIX OLEHOK M KJacCHOHKAUHH KauecTBa 10-
BCPXHOCTHBIX BOJ, TaAK M BOIpPOCAM HCHOAL3OBAHHS OTAEIbHBIX HOKa-
3aTeqcH a8 OUeHKH KawectBa Boj. [Ipn mnoarotoBke cOophuka
ABTOPAMH CTaBHJIaCh ledb COCPEIOTOYHTL BHHMAallHE Ha BOnNpocax
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CO3JaHHsl KOMITJICKCHBIX TMoKasaTtejeil Aasa o0oOuennoH OUCHKH Ka-
4eeTBA NMOBEPXHOCTHBIX  BOJA, PAaCCMOTPETHL OCHOBHBLIE HANPABICHHA
npobaeMbl KOMIJIEKCHBIX OIEHOK, NPHHIHNBI, HCNOJb3yeMble NPH
NOCTPOEHHH KJjaccH(pHKAIKil KauecTBa NMOBepXHOCTHLIX BoA. Ilostomy
anaunTeJbLHag vacTh crareil cOOPHHKA NOCBALLCHA METOJAHUECKHM BOIl-
pocam.

Hactoswuit cOOpPHHK ABASICTCS HTOTOBHIM JIOKYMEITOM Tnpoiie-
meii Beecowosnoit Koutpepenunn «Ouenka H KaaccH(pHKAIHS KavecTBa
noBepxHocTHhIX BOJA» (1979 r., r. XapvkoB). Ero Moxno paccMmarpu-
BaThb KaK MNCPBYIO MONBITKY CHCTCMATH3HPOBATL pPe3yJbTaThl HCCACAO-
BaHuii B o0sacTH paszpaboOTKH HAY4UHBIX OCHOB OOBEKTHBION OUEHKH
KayeCcTBEHHOrO COCTOAHHA BOAHBIX PECYpPCOB.

A. M. Huxanovos, I'. H. Jlanuarosa



B. P. Jlozauncrkuu

NMPOBJIEMA KOMITVIEKCHDBIX OILEHOK KAYECTBA
NMOBEPXHOCTHbBIX BOJ U NYTH EE PELUEHUA

w

maciTaboB W (opm BO3ACICTBHA YCJI0BEKa I1a OKPYMKAIOUIYI0 cpeiry i
8 [ICPBVIO ouepesb Ha BOJAbLL, UTO [PHBOAHT K HCOOXOAUMOCTH COBEp-
LICHCTBOBATNA MCTOA0B YIPABJICHHA COCTONIIIEM BOJL.

XXV n XXVI cvesam KITCC ykazanum na neobXoaumMocTh OCY-
LICCTBJGHUS Mep 110 KOMIWIEKCHOMY W PalHOHAJILBHOMY HCNOJIL30BA-
HIIO M oXpane npupoaubix pecypcop. Ilpnm atom Ob10 NOAUEPKHYTO,
YTO BOJAA ABJASCTCA HCHHCTIIAM NPHPOAHBLIM PeCypcom H €ro pauHo-
HAJLHOC HCHOJML30BallHe  [PeJCTaBSIeT  KPVIHYIO  3KOHOMHYECKYIO
inpodicemy.

HaMmeuaores  rpaHJHO3HLIE IaHL  BOJAOXOZAHCTBEHHOrO CTPOH-
JTCALCTBA  HA MCPCHCKTHBY, BKJOUAOUHe 1epedpocKy Y4aCTH CTOKE
COBEPHBLIX H CHOHPCKUX PCK K IOKHOMY CRKJAOHY cTpanbl, nepedpocky
qvact ayHaiickux Boja B Huenp, nepexpuitie [uenpo-bByrckoro n
uectposckoro Jaumanos v psia apyriux. Benercsa paspadorka cxewm
HN TeXHHKO-3KoHoMHYeckoe ofocnosande (TIO) crpourenncrsa
ITHX  BOJOXO3AHCTBEHHHBIX cHCTeM, B crpane wauatra paszpadoTka
KOMILTEKCHBIX NporpaMM oxpans Boa peunnix Oacceitnos. B 1980 r.
3aBepUICHO COo3Aanle NEPBLIX TAaKUX nporpamm aas pex Jlwenpa n
Cesepcrkoro Homua.

B nponecce paspaborkun cxem, nporpamm, TOO u TexnHueckHx
[POCKTOB BOAOXOZANCTBEHHLX CHCTEM OJHHM H3 V3JIOBLIX HBAACTCH
BOIIPOC  KAaYeCTBCHIOTO COCTOSIHHA  BOAHBIX OOBEKTOB, OMKHILACMOI0
nocjie peadHsanuy IJanoBLX HAN NpoeKkTHwelx pewenuii. TpeGosainus
sictueptusol Focnaana CCCP n rocniaHoB cOIO3HLIX pecnyOiank K
OICHKE pelIentil no yKasainioMy NpH3HaxKy HenpepuiBHO NOBHINIAIOTCS
KdK B OTHOWIEHHH HX JOCTOBCPHOCTH, TaK W KoMmmiaekcHocTH. M 3to
nouaTio., OrpomMHBE KamHTAJIbLHbBIE BJOKCHHAA H SKCILIYATAIHOHHBIC
54TpaThl Ha OXPAaHy BOJ CTpausl, H3MepAeMble ViKe B 1HaCTOfAlLeC
BpeMsT MIJIHapaamu pyo.aeil B rojl, pocTt Je@HUIHTA YHCTOH BO/H,
B/ISIHIIE COCTOSHHI BOJL Hd KA4eCTBO H CTOMMOCThL MNPOH3BOIHMOIN
HPOAYKLUHH OOYCJOBJIHBAIOT BLICOKHC TpeboBanug K creneHn obocno-
BAHHOCTH IIPHHHMAEMBIX BOJAOOXPAHHBLIX PEIICHHI.

Bececropounsis u Haubdosiee mnoauasi XapakTepHCTHKA JOCTHTACMDIX
BOAOOXPAHHBIX PE3YAbLTATOB MOKET OBLITL MOJAYYEHA TOJALKO B TOM
ciayyae, cciH MBI OyjemM pacnogararb KOMILIEKCHBLIMH  OIenKaMi
KAYCCTBa BOJ, HMHTErPHPYIOUHMH BCIO HeOOXOJAHMYI0 COBOKYIIOCTH
IPH3HAKOB, XapakTepH3VIOUHMX KauyecTBEHHOC COCTOSHHE BOAHOTO
00DBeKTa.

K coxanenuio, mams 3Haus O TOBEJEHHH BOMIBIX CHCTEM B
pesysnnTaTe NPOSIBJCHUS BHEIIHHX BO3JACHCTBHH KpaliHe HEL0CTATOMNLI
HE TOJIBRO s TIPOTHO30B, HO H 11 KOMIIJICKCHBIX OLCHOK COBpEMCIi-
NOro (haxTHICCKOro COCTOSIHHS BOJA € TOUKH 3PeHNS HX KauecTBa.

Pazpurue MPOHIBOJAHTCILHBIX  CHJ  BbLISLIBACT HCYKJOHHB i pocT
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OcoOble TPYAHOCTH BO3HHKAKOT MPH KOMILVIEKCIOH OUCIHKE KauccTBa
BOJ B YCJOBHAX MHOrOLENEBOro Hasuaudenus BOAHOrO oObeKTa, Korjia
V OCTAJbHBIX BOJOINO/JIbL30OBATE/Cll pas/uuHble HpeicTaniedus o Oaaro-
HOAYUHM COCTOAHHA BOAHOH 3IKOCHCTCMDLI, OOYVCJOBJCHHBLIC HX YTH.H-
rapusiMu TpedoBaNHAMH K KauyeCTBY BO/IbLI.

OCHOBHOMH NPHHUHIL OUEHKH KayecTBa BOM, HCHOJAb3YeMblil yike
AJAHTEAbHOE BpeMss B Bogooxpanioir npaxktuke Coserckoro Coiosza,
COCTONT B COHOCTABJCHHH Pe3YyAbTaTOB OlIPEUCICHHS B OTACAbLHbIN
[OUKAX BOANOro OOBLEKTA XHMHUYCCKOTO COCTaBa, QU3HUYCCKHX CBOICTE
i1 OaKTCPHOJOIHYECKHX XapPaKTCPHCTHK BOAbB ¢ HOPMATHBHLIMH Be-
JHYHHdAMH {.:ﬁU'l'i:!E'TﬂTE}"H}IILHK NnoKasarte.iedl.

[Ipn Beceill cBoeil Ka)kywieicst NpocToTe 3TOT METO[] He Crasd i,
BCPONTHO, B IPHHIHOE HEe MOMKET CTaTh pPadouHM HHCTPYMEHTOM
OIEHKH KauecTBa BOJAbl B NOBCEIHEBHOH TPAKTHKE, ¢ NOMOULLIO KOTO-
POro HCYEpnbLiBalOUHM 00pasoM MOXKHO Oblj0 Obl OTHOCHTL HCCJEIV-
CMYI0O BOAY K Kakomy-niHOO oOnpeieaeHHoMy Kji1accy HO KauccTry,
CBfA3aH0 9TO € TCM, YTO COBPEMEHNbIC (PaBHO KaK 1l OMHjlaeMble B
OOO3PHMOH NCPCHCKTHBE) METOJb OHPeHaeelitHd MHOTHX XHMHUYCCKHX
seulects B Boae Ha yposhe LK Kpaitile HetouHb, TpympoemMkn
JOPOTOCTOS A,

Moxno  yTBepKAaTL, HTO Te CBEACHHA, KOTOPBLIE B HACTORLLES
BpeMA yAderca HOAYYHTB O KauyeCTBC NOBEPXHOCTHLIX BOJI, SABJSIOTCS
BeCLMA NPHOJIM3HTEABHBIMH, 8 BO MHOTHX CJAYUYasiX IPOCTO HEeL0CTO-
BEPHLIMH, 'I/I A€J0 3/1eCh HE TOJILKO B HECOBEPUICHCTBE CaMHX METO10B
H3MEPEHHH H XHMHYECKOrO aHaJiH3a.

Kax nsBectio, noae KOHUCHTpaUHil BellecTBa U 10j4€ TCMNEpaTyp
B OTKPBITBIX BOJIHBIX NOTOKAX SABJIAIOTCA HEYCTAHOBHBHIIMMHCH, T. €.
HX XAPAKTEPUCTHKH HCIHPCPLIBHO H3MEHHAIOTCH B [IPOCTpPAHCTBE N
BpeMeuH, %Lsm TOro 4TO0BLl NPABHALHO CYAHTL O KA4ecTBE MPHPOHONH
BOJABL, HCOOXOJHMO BCE 3TH XaPaKTEPHCTHKH H3MCPHTh, COOTBETCTBY-
oM 00pasoM MarteMaTHueckKH o0padoTaTh H OIEHHTh.

Ty 3ajauy NPH3BAHA PEIIHTH CeTh I'MIPOMETPHYUCCKHX, FHAPOXH-
VHYCCKHX,  TFHAPOOHOJNONHYECKHMX M  CAHHTAPHO-3MHACMHOJIOITYECKHX
TOCTOB, CTAHUHH, JadopaTOPHii, KOTOPble N0 HMCIOWHMCH OLUCHKAM
TPOH3BOAAT npuMepHo 200 i, onpeaesielnii nokasaredeil Kauecrsa
306l B rof. Hacrora orbopa npod Boabl nsMmensercs ot 4—6 npod
B CYTKH 10 |-—4 npo6 B roj. KoauuecrBo onpemeicnuii aasi Kani0i
npobLr Kodeoaerest or 5 o 30. Yucaesnoers 1epcosana, 3aHsToro
3TOi pafoToil B cTpane, coctasasier okoso 100 THC. uenoBeK, exe-
FOJAHbIE 3aTPaThl HA ee¢ BbiNOAHEHHe ouenuBaoTces B 40 Man.  pvodei
OAHaKO NpH  Ja)Ke CToJIb BHICOKHX 3aTpaTaXx TPYAd M JACHEHHBIX
CPCACTB Mbl IOJy4YacM BechbMa NpHOJH3HTEJAbHBIC, NMOPOIl cayuaiinuie
AAHUBIC 0 KauecTBe BOA. A LIS HCUEPNBIBAIONICH OHEHKH KAaUuecTBa BOJ
TPAARIHOHHBIMH METOAaMH HEOOXOJMMO KOJHUECTBO HPOO VBEIHUHTL
KAK MHHHMYM Ha JIBa MNoOpsjKa W AIf  KakAOH Npolbl BLINOJINTL
COTHH ONPEAeJNCHHH, NOCKOJILKY KOAHYECTBO HOPMHPOBAHHBIX BCLLECTE
(179 KoTopelx paspabortaun M yrBepxaenst [1J1K) wvike nocrnrio
630 pist canmuTapmo-GHITOBOrO BOJONOAL30BaHHA H 260 — jpas puido-
NO3SIHCTBEHHOTO BOJONOJBL30BaHUA, UHCIO Ke BeuiecTs, MojIexKaniny
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HOPMHPOBAHHIO, JJIf KOTOPbIX HopMbl B Buge [IJIK u meroant xumu-
HECKOTO anaJii3a cuie He paspaldoranbl, HCHHCIACTCH THICAYAMH H H3
rojga B roj pacrer 6Jaarojapsa pasBHTHIO XHMHYECKOH NPOMBILLJICH-
HOCTH, CHHTE3HPYIOLIeH OrPpOMHOE KOJHYECTBO HOBBIX BEUIECTB.

Ecan k ckasannomMy A00aBHTDL, H4TO KOJIHUECTBO BOJOIOJL30OBATE-
Jei, O0O0f3aHHBIX PpPeryJiasipHo KOHTPOJHPOBATbL COCTAB H CBOMHCTBA
BOJAbI, B CTpaHe y:Ke MNpHOAHMIKAETCS K CTa THICAYAM, HET HHKAaKOM
Hagex bl Ha To, UTO loJyueHne HeoOXoaumoit undopmauuu o Kauye-
CTBe BO/Jbl MOMXKET OBIThL AOCTHTHYTO TPagHITHOHHBIMI Merogamu. [luas
3TOrO HET I1H TEXHHYCCKHX, HH 3KOHOMHYECKHX NPeAnOCH.IOK,

B ceasn ¢ atum kak B Coserckom Colose, Tak u3a py6eKoM JaBio
ye BeAYyTCH MMOHCKd HHBIX METOJHYECKHX MNOAXO0A0B K OIEHKEe Ka-
yeeTBa BOJADLI, paspadaTbhiBAalOTCH HayuHble OCHOBBI NOCTPOCHHS KOMII-
JEKCHBIX 01leHOK. OcoOeHHO paclHpUIncL padoThl B 3TOM HanpapJe-
HHH B MOCJAEJHNE roibl, 4TO 0ODBACHACTCH BO3PACTAILEH POJbID KOHT-
POJas W VIPaBJCHHSI BO BCeX cpepax HAPOIAHOXO3HAINCTBCHHOH ACATCIDL-
HOCTH, B TOM 4YHCJE H B 00JaCTH BOJAOOXPAaHbl, a TAKKEC YCHJICHHCM
AHTPONOréHHOr0 BO3ACHCTBHE HA BOJHbIE OOBEKTHI.

B 3aBHCHMOCTH OT Le/H, KOTOPYIO NPECJeAyIOT 3KCHepPTHl, NPe1o-
ALCHBL PA3THYHBIE CHCTEMDI OLCHOK. ¥ CJOBHO HX MOMKHO NOJAPA3/LEJINTD
Ha TPH OOJBIIHE TPYNIBLI B 3aBHCHMOCTH OT TOro, YUHTLIBAOTCA JAH
Ipu anainie TpedDOBAHHA OTACJBLHBIX BHIOB BOJIOIOJLIOBAHHA, YCJ0-
BHS (PYHKIHOIHPOBAHHSA IKOCHCTEM HJH TO H JAPYroe oJHOBPEMEHHO.

OpHoit n3 nepspix Oblia INpellox<eHa KOMILICKCHAs OLEHKa Ka-
yecrsa Boja N0 (PH3HUYECKHM, XHMHYCCKHM, OaKTCPHOJOIHUYCCKHM H
rugpoOHOTOTHUECKHM  [IPH3HAKaM  3arps3HeniocTH, paspaboTaHuas
A. A. Bouinnknuoit 1 C. M. [Ipauesnim [2].

Caenyer OTMCTHTL, 4TO OOJLIIHHCTBO pa3paboTaHHBIX K HaCTOS-
IIEMY BPEMEHH KOMIIJICKCHBIX XapPaKTepPHCTHK COCTOSHHA BOJAHBIX
00BEKTOB TaK HJH HHAaue CBA3aHO C HCNOJbL30BAHMEM CVIIECTBYIOMIHX
ITIAK. 3ro paspaborku BHUMBO, I'T'M, I'XM, UBBB, UTIT, TITH
[3—8, 10, 11, 12].

MeToasl KOMIJIEKCHBIX OIIGHOK KauecTBa Boj, paspadaTLIBAIOTCA H
sa py6emom. MaBecTHnl padoThl B 3toil obiactn DBpayua, XapkuHca,
Xaprona, Tpynrra, Oxabepa, I'apena u ap. [15—18, 20].

Pasjnunble [OAXOABI, HCHOJIL30BAHHBIE ABTOPAMH TPH CO3JIaHHH
CHCTEM OLCHOK, HMEIOT CBOH JIOCTOHHCTBA H HEJOCTATKH, HO HH OjHa
H3 HEX He MOJKEeT JIpeTeHJOBaTh Ha YHHBEPCAaJIbHOCTb.

[ToMHMO KOMILJICKCHBIX OIICHOK, KacaloUIHXCH TIJiaBHLIM 006pasom
analu3g THAPOXHUMHYECKHX H MHKPOOHOJOTHYECKHX JAAHHBIX, CYHIECT-
ByeT MHOMKEeCTBO HHTErpajbHBIX XapaKTepHCTHK YHCTO THAPOOHOJIOrH-
TECKOro xapakrepa.

Omuoii ma nHaubojee paHHHUX OLEHOK TAaKOrO poOAad, NMOJAYUYHBUICH
HaubOJIBIIYI0O H3BECTHOCTL M pacnpocTpaHCHHE, HABJSETCH CHCTEMA
canpobroctn  Koabsurua wu  Mapecona. TIpeanoxeHs  pasivunbie
BapHauTel INPEACTaBJeHHA pe3yJbTaTOB ONpeieieHHst Ccpeiled ca-
npoduocty  Ououenosa: rpapuyeckuit (meropx Kuonma), BexTopHBI
(meron Tonosuna), konuuecrsenusiii (nnaexe Ilantne u Bykka B ero
nmepsoHavalbHOM BHie H B moaudukauun Craajgedeka, KOMIVIEKCHAS
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oucnka 3eaunikn u Mapsana, nuaexke Porwaiina). 3unaunrteabubie
TPYAHOCTH HPH NPAKTHUCCKOM HCHOJAL3OBAaNHK  cHcTeMbl KoabBuTila
H Mapccona npHuBeJH K HEOAHOKPATHLIM [PEAJIOKEHHAM [0 ¢¢ MOH-
buxaunu [9]

PaspaGoraiinl OUCHKH 3arpH3HeHHOCTH BOAHBLIX 00BEKTOB, OCHOBLI-
BalOULHECH HA COOTHOWICHHH YHC/1a BHAOB WJIH OHOMACC OpPraHu3MOB,
pasan4alolHxcs 110 xapaxktepy uuranud (uuaexc I'abpueas, Xopa-
CaBbl H 1P.).

[IpesastoRensl HHACKCLI, OCHOBBIBAIONIHECA HA MCNOJL3OBANHH B
KayeeTBe OHOHMHJAHKATOPOB KPYIHBIX TAaKCOHOB (MHACKC | yjanaitka
Yuraes, uujaexe llaHepa H Jpyrue), a Takke OLEHKH KauccTBa BO,
onpeaesIaeMble 10 COOTHOIIEHHIO TOJIEPAHTHBIX H HUTOJEPAHTHBIX BH-
pos (uujaeke sarpsstenus Borawnab.e, mujgeke Bbuka, nnjexke Takaum
Kunecu [19]).

[IpeaniokeHO MHOMKECTBO HHIEKCOB BHAOBOro pasHoobpasns,
pasan4alounXcst Kak CBOEH TEOPeTHUCCKOH OCHOBOH, TAK M HCIIOJb-
30BalHeM pasyiHuHoH (opMbl npejacrasienns pesyanrtaton, Hanbonn-
lIee pacnpocTpaHcHHe H3 HHX noayuuian sijgexkces Hlennona, Mapra-
aea, Mak-Huroma, Menximnka, Cuvncona u Buanma — doppuca
[1]. B aunteparype npoponxaercs aucKyccus o6 sdpdexkTHBHOCTH HX
HCMOJAL3OBANNHSA I OUEHKH COCTOAHHA BOAHBLIX 00bekTOB. Cvilect-
BYCT MHCHHE, YTO TOJILKO BBICOKHE MOKasaTtedil pasnoodpasns  BHIOB
MOryT OBITh HCIOJB30BANBl jUIA XaPaKTePHCTHKH KavecTBa BojL P
CMEeLHaJIHCTOB CHUHTAeT, UTO B cJAy4yae Sarps3HeHHst BOJHOH cpejibl
OPraHHYCCKHMM BellecTBAMH H ¢BTPOPHKALHH BOA KOHIUCHIHA BHL0-
BOro pasHooOpasus BooOule cnopua. PesyabTathl OHOMOHHTOPHHTA,
OAHAKO, CBHACTEJNLCTBYIOT O HECOMHEHHOH COAepKaTeJbHOCTH TNOKa-
3aTCACH BHAOBOro pasnHoo0pasusi NPH aHaaH3e HX H3IMCHCHHIT BO Bpe-
MEHH Ha OJIHHX H TeX Xe Nyukrax HabdJojenui,

[Ipepsioxen psim OLEHOK, OCHOBBIBAIOWIHXCS HA CONOCTABICHIN
COOOLICCTB OTHOCHTEJILHO YHCTBIX M 3aTPHA3HEHHBIX YYACTKOB BOJIHOMO
O0beKTa (HHAEKC MOCJEA0BATEJALHOIO CpaBHeHHs KepHca, Hijgeke
Xoaaaysaaa, kosppuumenr JKakkapa, nngeke Coroaa n ap.).

HauGoice mnepenexkTHBHBIMH Cpejn OHOJOrHUECKHX CHCTCM aHA-
JAM3a Kauecrsa BoOJ, MO MIHEHHIO MHOTHX CHEIHAJHCTOB, SIBJISIOTCS
OHEHKH, VYHTLIBAIOUIHE KaK BHJ0BOC pasioo0pasHe, Tak 1 1oKa3a-
TCALHOC  3HAHEHHE  KPYIMBIN  TAKCOHOB  (OHOTHUYECKHIT HHAEKC pekH
penr Byausncca, nuzekc I'peiixema, Yanaaepa u ap. [13).

B measx OHOMHAHKAUHMH KayecTBa BOJ HCIOJAB3VIOTCH TaKKe
OLCHKN, XapaKTepH3VIOUIHE TePMOAHHAMHYECKYID VIOPHA0YeHHOCTE
IKOCHCTeMbI, ¢OATaHCHPOBAHHOCTL MPOLECCOB MPOAYKUHH H ICCTPYK-
ILHH, CKOPOCTL Pa3sMHONKCHHA THAPOOHONTOR 0 PSIIL AP.).

CJeyer OTMETHTL, 4TO OJXHOI M3 Hanbosee 0606IICHILIX dhopm
HH(OPMALNK O KAYECTBC BOL SIBASIETCS OTHECCHHE HX K Kakoii-1u6o
Fpalaunn B ONPEACJCHHON cHCTeME KJaCCHOHKA M.

K uactofuiemy BpeMeHH TNPeLI0XKeH0 MHOTO Kaaccudpuranmii,
PASARUAIOUUIXCH NIPHHIBIAMH, TIOJOXKEHHLIMH B OCHOBY WX IHOCTpoe-
HHS, KOJIHYECTBOM BBIACIAAEMBIX KIacCOB, KOMIJIEKCOM HCHOMLIVEMBLIX
HOKA3ATC/ICH, HX HOPMATHBHLIMH 3HAYEHHAMH, cn0COBOM arperaiiy

4



gaHHblx H 1. g, OAHAKO eAMHOH Oo0Wenpu3nanioil KiaccH@HKalMu
[OBEPXHOCTHLIX BOJL HA OCHOBE HX Kda4eCTBCHHOrD COCTOAHHMS 110Ka
HOT, UTO 3HAUHTEJBHO OCJOKHAET YHPaBJeHHEe BOAHLIMIL pecypcamil,
0codeHHO  MUIOTOLEJEBOro HCMOJAL3OBAHHA MW MEMKIOCY1apcTBCHIOr0
sHAYEeHHA,

Oupejlesienublit BKAaj B PEIIEHHE YKa3alHOro BONpoca BHECAH
cncuuaauncetsl ' AH YCCP, noAroroBHBIIHE MPOEKT TOCYdPCTBEH-
woro crangapra «Oxpana npupoasl. I'mppocdepa. Kaaccudpuxaums
TOBEePXHOCTHLIX BOA CYHIH 110 NOKasaTedsM HX cOocTaBa 1 CBOHCTE®,
OtiaHuHTeJbHAA 4Yepra YKasaHunol KiraccuGuKalHp — HHPOKOe HC-
[ONb30BaANHE THAPODIOJOTHUECKHX AallbIX H NPCACTABICHHE PE3VJL-
ratos B Qopme, viodnoH aias odpadorku na IL[BM.

Oanpm u3 HauOosee BaxKHBIX NPH pazpaboTke KOMIJIEKCHBIX Ole-
HOK KayecTBa BOJ SBJSIETCST BONPOC O KPHUTEPHSX, NOJOIKENnLX B
ocHoBy oueHok. Kpurepuanbnoii ochoBe oueukn 64aronogayuns 1o-
BEPXHOCTHBIX BO/L #AB/JSAETCH BONPOC O KPHTEPHSX MOJOMKEHHBIX B OC-
HOBY OleHOK. KpurepuaabHoil ocioBe olienkn 6Jaronojyumus Mnosepx-
HOCTHBLIX BO/I KaK 3KOCHCTCM VACASCTCH B NOCJAC/HEe BpeMs: BOJBIIOE
BHHUMAHHE.

[Ipu mHOrouesCBOM HCNOAL3OBAHUHH BOANLIX OOBLCKTOB, Korja /14
OAHHX BHA0B BOJONOJL3OBAHHSA BakKeH CHHTC3 DOMLUIONO KOJAHYECTBA
POAYKTOB AHBOTHOTO H PACTHTENLHOIO NPOHCXOMKICHIA H BLICOKAH
CTEIEeHL TIPOMBICJIOBOH HArpyskH, AJs APyrux — obecneucuue MagcH-
MaJLHOH CKOPOCTH CAMOOYHIEHHST BOA M T, J., 3ajiaya o Bbhidope
KpuTepueB 0JaronoJayuuss BOAHOro o0bEeKTa OCJ0MKHSETCs. DTO CBdA-
3410 Kak ¢ oDbYioil OrpaHHYEHHOCTLIO PECYPCOB, NOTPEOHBIX L9
YVAOBJICTBOPCHHS BCEX 34NPOCOB K COCTOSIHMIO BOJL, TAK H BO3MOKIIOI
MPOTHBOPEYHBOCTLIO TpeboBaHHIl K 3TOMY COCTOSHHIO CO CTOPOHD
MpeacTaBuTeIel OTACALHLIN BHA0B BOAONOJL30BANNS. B Takux cay-
qasix 1eoOXOJAHMO K NOHCKY KOMINPOMHCCHBIX pelennii, KoTopbie 10
COBOKYMHOCTH VYCJOBHH BOIOIOJL30BAHHSA W COCTOSIHHA BOJ  MOTVT
OBITI OTHCCCHBI K “OaronpHsTHBIM .,

Tak kaxk KamjoMy BHIY BOJAONOJB30BAHHS IPHCYIlA KOHKpPETHAR
JUIA J1aHHOTI'o paifioda KOHOMHUYCCKAs H COUHAJLHAs 3HAYMMOCTDH, TO,
OUCBHAHO, CHCTCMA KPHTCPHEB JLIs BHIPAOOTKH KOMIPOMHCCHBIX pe-
(HeHHI JOJ/KHA BKJIKOYAaTh 3KOHOMHYECKHE M COLMAJILUBIC YCJIOBHA
OHEHKH KadecTBa BOJL.

HeoOXoauMoeTh 9KOHOMHUECKOI OLEGHKH BOALI B BOJAHOM OOLOKTE
KaK IPHPOJHOro pecypca yiaKe mnepectasa OBIThL JHCKVCCHOHHBIM BOTI-
pocoM. $lcHo, UTO Takas OHENKa 3HAUHTELIO VBEJAHYHIA OBl BO3MOIK-
HOCTH  HCIOJBL3OBAHHA MEXaHH3Ma 3KOHOMHYECKOTD pPeryiinpoBanusg
IpH peureHny BaxXKHeHIIHX mpolJjeM pa3BHTHA H paszMeuieHus 1npomus-
BOAUTEJNBLILIX CHJ CTPAHBL H APYIUX NPOOJEM NJIAHHPOBAHHHA H Y-
pasiaenng. laxe ue skounomuetn nonnmaior, uro | m® Galikaanckoi
BOJABI B 3KOHOMHYCCKOM OTHONICHHH JlaJIEK0 He 3kBupBaJgacnren 1 wm?
BOJIZKCKOM HJIH, CKaykeM, apaanckoil Bojge. Ho ceroaust Mbl He MOMKewm
OUEHHTL B PYOJIsIX s3anachsl Boanux pecyvpcos ni B Baiikaae, nn B Boa-
re, un B Apaue.

B npeaenrax caMoro BOAHOTO 00eKTa BOJA B PA3HLIX MECTAX Tak-
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KC IKOHOMHUCCKH HE paBHOLENIA TIJaBILIM 00pasoM BCICACTBHE ¢¢
pasjnunoro Kavecrsa. M HHKOro ne yausjader, 4To BOJAONOJL30BATE.IH
sadppaior OoJiee UYHCTVIO M, 3HAuUHT, OoJiee HEeHHYI0 BOAY H3 pekil 110
TCHCHHIO BBILIC FOpOAa WM npeanpusatud, a ¢O6pacLiBaloT CcToulibie
BOABL — HHMKe cBoux BojdosabopoB. Huorpa jaxe pacxojyvior M-
JAHOUBL pyOJcH Ha CTPOHTENBCTBO H 3KCILIYATAIHIO BOAOBOJLOB pOTH-
ACHHOCTHIO B JICCATKH KHJOMETPOB AJas Toro, 4rolObl 3adparth BOLY
KaK MOMHO BbIIIE [10 TeUeHHWO, a 3aTeM TPaHCIHOPTHPYIOT €C 110 TPY-
DaM BHM3 10 TEUYCHHIO PCKH BMECTO TOro, uUToObl 3adparb Boly i3
STOI Ke peKH B HCHOCPCACTBCHNON OJH30CTH OT ropoja . [pel-
npustus. [lpuMepaMi TakuX TEXUHUCCKHX pPeWeHHH Ha  Nepauiic
ABAAIOTCH AvanLCkHit BojonpoBoa na Jlumenpe, BOJONPOBOL TeXHH'E-
CcKoro BojocHat#mennd CeBePOIOHEILKOrO NPOH3BOACTBCHHOTO 00HEIH-
nenusa «Azor» B Honbdacce.

JronoMuuecKans  IPPCKTHBHOCTL  KANHTAJALHLIX  BJOKeHHni 11
CTPOHTEABCTBO  BOAONPOBOAALLHX  COOPYIKCHHH  onpejeadaacs  0Obl
DoJsice npapuiabuo, ecan Op 3a 3adop BOAL HYXKHO OBLIO NJIATHTD,
HPHUCM HeM BOLa YHUL, TeN DOJ¢e BLHICOKYIO 11J1aTy.

PeryanpoBaniue BOAHLIX OTHOWEHHH € NOMOLLLIO TAKOrO MOHLHOTO
SKOHOMHYCCKOT G PLYara, KakHM SBJSCTCS I1aTII0e BOAONOIL30BANINC,
npejayemarpuBaerces OcHoBamu  s3akoHopareanctsa  Cowosza CCP oo
COO3NLIX  pecnydialK, OAHAKO HPAKTHUCCKH HOKd HE HCIHOJALIVETCS.
O/oll M3 UPHYHE 3TOTO, BHJAHMO, CJACAVET NPH3HATDL HCAOCTATOUNVIO
pazpadoTannocTh Bonpoca 00 IKOHOMHHECKHX KPHTCPHANX KauCCTHI
BOLI.

Orsejienne B BOJAHBIE O0HEKTHl BEUIECTBA H TeMJa CO CTOMHDbIMIL
BOJAMH YXVALIIACT IJA OOJLUIHHCTBA BHAOB HCHOJIL3OBAHHSA KauecTso
HPHPOLIBLIX BOA H, CJCAOBATC/LIO CHHUMKACT HX HCHHOCTL Kak Mpit-
poaHoro  pecvpea.  TIpaBoOMCPHOCTL  3KOHOMHYCCKOH — KOMICHCAILN
HOTEPL, TPHUHHACMBIX COPOCOM CTOMHBLIX BOIL TOPOJAOB, HPCALIPHHTI
H JIPVTHX BOAOMNOJAL3OBATE/ICH, TAK:Ke HC BBI3LIBACT COMHCHHIL, 01aKO
V Hac B CcTpane e NPakTHKYeTCH, HecMOTPS Ha HMEeIOUIHHCH N0J0KIT-
TeJMLULIT onklT MHOrHX aApyrux crpau (Yexocaosaxuum, I'JAP, @paunu
H ,’lﬂ.). r’i1C¢ BAHMACTCH [1.1dTd 3 l'ﬁpi]{‘ CTOMHBIX BO/.

Pabotel, KoTOpble BeAYyT B CTpPaHe B 3TOM  HalpPaBjiCHl
BHMHU2VBX wu apyrue HICTHTYTHI, TOKa eule HMa MPakTHKE HC pea-
JM30BaHbl H MOITOMY Ie JaJH OULYTHMBIX Pe3V./IhTaTOB.

Hymaercsi, uto Hapsay ¢ YCKOPEHHeM TeopeTHUeCcKHX HCeele108a-
A B 00JaCTH 3KOHOMHYCCKHX KPHUTCPHCB KAYCCTBA BOJALI CJCI0BA.IO
OBl TAKAKC YCKODPHTL NMPAKTHHECKOE OCVUICCTBICHHE HPEAYCMOTPCHHOTO
BOJUHLIM 3aKOHOJATeNLCTBOM TIpaBa B3MManug miaarthl 3a 3a00p BOI
3 BojlHoro o6bekTa H 3a cOpoC B HEro CTOUHBIX BOJ.

[Tpu Bceil can0XHOCTH M HejpocTaTouHoll paspaboOTaHHOCTH HOpMa-
THBHOIl 0assl a8 3KOHOMHUYCCKOrO PeryiaHpoBAHHS BOJAHBIX OTHOIIC-
Uil HepBLIe NPaKTHUYECKHEe 1ard B 3TOM HampPaBJeHHHM VHKE MOKHO I
HYKHO jgeqath. Jrta Baxuas 3anaua Mmuusoaxosza CCCP, B pamkax
KoTOoporo dopmupyercs orpacin «Boanoe Xo3sticTBO», NpeanoJara-
1011la8 VCTAHOBJIEHHe XO03pacCYeTHBIX OTHOLUEHHI MO BOJE © BOJIONOIL-
30BaTeNsIMH BCEX MHHHCTEPCTB H BeJOMCTB.

11



Hapsaay ¢ SKOHOMHYECKHMH (akTopaMH CYUIECTBCHHBIM INPH 110-
CTPOCHHH CHCTCMBLI KPHTEPHCB Ka4ecTBd BOJ, KOHCYHO, SABASICTCH TAK-
Ke yueT CHeUH(pHKH BO3ACHCTBYIOUHMX HA 3KOCHCTEMY 3IKOJOTHUECKHX
(pakropos., Ianpumep, npusnakH, XapakTEepH3YIOUIHE VCTOHUYHBOCTLD
IKOCHCTEMBl K JACHCTBHIO TOKCHKANTOB H K 'ru.:n:umu_uy BO3ACHCTBHIO,
MOIYT HMETh XapaKTepHble OTVIHYHA.

glciio, uTo Bonpoc o hplnepna JLHOH OCHOBE {}LLEIIHH KauecTsa BoJI
dajicko He uedeprnan. B osToM  HanpasJeHHH  CAeaHbl NPAKTHYECKH
nepBbie¢ 1ward o norpedyercss KOHCOJAMJIAUHA CHJ MHOMHX HaVUHBIX
KOJIICKTHBOB /ISl BLIPA0OTKH CHCTEMBl KPHTCPHCB, OpHeHTAllUst HAa
KOTOPYIO Obwia Obl 00A3aTeJNbHBIM YCJOBHEM IPH MNOCTPOCHHH KOMII-
JeKCHBIX OUEHOK KauecTBa BOJ H paspadorTKe npapHa MX Kaaccug-
KallHu.

B To e Bpems, 110 HalleMy MHEHHIO, YiKe CEToils Moo chop-
MYJIHpOBaTh CaelyiollHe TpeOOBaHH#A, KOTOPLIM 3Ta CHCTCMA JOJKHA
OTBCYATL:

— CcHeTeMa JoJIdHA BRJAKYATL KPHTEPHH 3KoJiorHueckoro OJiaro-
MONYUHA BOAHOTO 00DBEKTa N0 MNPH3HAKY Y/IOBJACTBOPCHHA YTHJIHTAP-
HbIX TpeOOBaHWH OT/CAbHBIX BHAOB BOACIOJL3OBAHHUA H MO MPH3HAKY
cCoXpaHenHs MEeXaHH3MOB, OTBETCTBEHIHIX 3a (GOpMHPOBANHE KAauecT-
BEHHDIX XapakTCPHCTHK BOJHON 3KOCHCTEMbI;

— JWISI OUENOK KauecTsa BOJI MHOIOLEJeBOTro nasnavenns olGs3a-
TEJACH YUCT KPHTCPHA COHMHAJLHOH H 3IKOHOMHUCCKOH 3HAYHUMOCTH OT-
JCJLHBIX BHAOB BOJIONOJIL30OBAHHS;

— YCJOBHH HHTerpauHu (CBEPTHIBAHHSA) KPHTCPHEB 3IKOJOCHUC-
CKOro 6J1aronoJyuusi BOAHOro 00BEKTa H KPHTEPHS COLUHANLHON H 9KO-
HOMHUYECKOH 3HAYHMOCTH OTJACJALHBIX BHJIOB BOJONOJL3OBANHA B CJH-
HBIH KPHTEPHH NPH NOCTPOEHHH KOMILICKCHON OLUCHKH KauecTBa BOJL
AOTHKHBL 2JICKBATHO OTPaxaTh OCYULICCTBJISACMVIO B CTpalle BOJLOOXPAH-
HYIO MOJTHTHKY.

Ilpu dopmupoBauiin eIMHOTO 3KOJOTHUECCKOTO KPHTECPHA KOMILICKC-
HOH OIEHKH KauecTBa TNOBCPXHOCTHLIX BOJI Bayio orpadoTaTe H
anpobHpoBaTh B HATYPHBLIX VCJOBHAX HEKOTOPYIO COBOKVIIHOCTDL 4acCT-
HLIX KPUTepHeB (MPH3HAKOB), HOTETpauHa KOTOPBIX [0 TOH HJH HIOH
cxeme jlaet npejcrapiende 00 3KOJOTHUECKOM 0Jaronogyuuu BOJAHOTO
oObeKTa 110 BCCil COBOKYMHOCTH 3THX NPH3HAKOB.

PaloTn B 3TOM HanpaB/ACHHH BCAYTCH KaKk B Halleil cTpaHe, Tak
H 3a pvOemxom.

Ojuiako aHajH3 BBIIOJISEMBIX HCCISAOBANHIl, HANPABJACHHBIX Ha
pa3paboTKy KOMILJICKCHBIX OLEHOK KauecTBAa IOBEPXHOCTHBIX BOJ U
YCJOBHH HX KJACCH(MOHUKAILIHK, NOKasbiBaer, UTo Temnbsl padoTnl B 3TOM
HampasICHHH 3HAUHTEJBHO OTCTAIOT OT 3anpocoB MPaKTHKH, OTCYT-
CTBYET Hajexkauias UX KoOopaHHaius,

Baxno, uto6ul B TekyuleM nsiTuJerHn ObLIO HayaTto 0006LHIeHIC
BCCX Pe3yanhTATOB MCCAeAOBaHHI, B TOH HWJH HHOH Mepe crnocobCTBy-
IOUINX pPas3paloTKe KOMIJICKCHBIX OIEHOK KAueCTBA  [1OBEPXHOCTHBIX
BOJ M YCJOBHH HX Kaaccubukaimu, Ilenecoobpasio, no namemy mie-
HIIO, CO37aTh PasBepHYTYIO nporpammy padoT mo 3TOMY HanpasJie-
HHIO, HAYHHAA OT (QYHAAMEHTAJBLHLIX HCCACAOBAIMHN 110 H3VUEHHIO

o
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3aKOHOMCPHOCTell (QOpPMHpOBalHA KauecTBa I[OBEPXHOCTHLIX BOj 10
paszpaboOTKH CTaHJaPTOB U TEXHHUYECKHX CPCACTB AJA KOMILIEKCHLIX
OLECHOK KaueCTBEHHOrO COCTOAHHA BOANLIX OOBLCKTOB H TNPaBHJ HX
KiacCH()UKAalHy N0 3TOMY npH3naky. K Takum ke BbBOAaM NPHULIH
H yuactuukn Bceecoosnon koudepenunn «Ouenka M KjaccHdukauus
KayecTBa MNOBEPXHOCTHBIX  BOj sl BojonoibioBauus» (XapbKos,
1979 r.). B npunatoM Ha koHdepeilHl pPCHICHHH OTMEYaeTes 11e0o-
XOAHMOCTL PaspaboTaTh KPUTEPHAJIBLHVIO OCHOBY H MCTOAHKY KOMII-
JICKCHOH OUCHKH KauecTBa MOBEPXHOCTHLIX BOJA H HX KJaacCH(pHKalMI
A1 YCJI0BHH OJHO- M MHOTOIEJICBOTO HCIMOIL30OBAHUA, 4 TAKKC CO3-
AaTh aBTOMATH3HPOBAHHBIE YCTPOHCTBA s OHOHHAMKAIMH KauyCCTBa
MOBEPXHOCTHBIX BOA. PaspaGoTka Takux yCTPoHCTB ViKe BCACTCS BO
BHUKMBO 1 apyrix HHCTHTYTAX ¢ HCHOJB30BAHHCM B KAYCCTBE TECT-
OOBEKTOB pbiB, MOJIIOCKOB, PAYKOB H MHKPOOPTaHH3MOB.

Cosnanne  coppementtoii  nopMaTusHoil  Gassl M TeXHHUCCKHX
CPEACTB OUEHKH KayecTBa BOJ N0 OOOOUICHHLIM TTOKA3aTCASNM HO3BOJUT
CYWECTBCHHO TTOBLICHTL 3QMEKTHBIOCTL BOAVOXPANOIl JIeSTeILHOCTIH,
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A. A. Bepuuuenro

KITACCHPHKALHHKU NOBEPXHOCTHBIX BOJL,

OCHOBDBIBAIOILHECSH HA OULEHKE
UX KAYECTBEHHOTI'O COCTOSIHUSI

Jas peiuenHsi MHOHX BOJLOOXPAHHBIX 3ajau HeoOxogauma odoi-
nrennas HHPoOPMalHid O COCTOAINNH BOAHBIX 00BEKTOB, NO3BOJSIONLAS
KOMILTEKCHO OUEHHThL KaK CTCMeHb HX 3arpA3HeHHOCTH, Tak H cnocol-
HOCThL K camoouuwienuio, Cpean  pasiHUnbIX  CHOCOO0OB peltenns
viasainoit npodjempl nanbdojce AaBiiM H B TO e BPeMs IHPOKO
HCHONL3YEMBIM B [NPAKTHUYCCKOH JIeHTC/LHOCTH NPHEMOM  SIBJASCTCH
OTHECEHHE RBOJ K Kakol-1ubo rpajalMi B ONPeaegacHioll CcHCTeme
KIACCH(MPHKAIHH BOAHBIX OOBEKTOB, OCHOBLIBAIOMIEHCS HA ONCHKE MX
KAYCCTBCHHOIO COCTORAIIHSA.

K Hacrosuiemy BpeMenn npealoixKeno MHOMXKECTBO NoAo6HOro pojta
KJaccHUKaHii, OTJAHMAIONIMXCH KOJHUECTBOM BLIJCAACMBIX KJ14CCOB,
COCTABOM HCHOJAb3YCMBIX IMOKasaTeleif, HX IPYNIHPOBKON H HOPMATHE-
HBIMH BCJHUYHHAMH, MCTOJdaMH HUTEpPNpeTauud pesviasratos nabJaioae-
HHH H T. . B psjge cTpan ykasaHnble KJacCHOHKAUHH A0BEACHBI 10
YpOBHSl CTAaHAapPTOB H HOPMaTHBHBLIX JoKyMeHTOB [4—06, 21—23, 26].
B kauecTBe OCHOBHBIX NPHUIHIIOB HX HOCTPOCHHS A0 HEAABHEro Bpe-
MEHH HCNOJAb30BAJHChE JHO0 OUEHKa CTENeHd 3arpiasieHinocTH Bo,
A00 aHaJu3 NPHrOANOCTH HX A ONPCACICHIBIX BHAOB BOJONOJNBLI0-
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patnd.  Hexoropble  KiaacCHQHKALHMM  coucTanan  o0ba  NPHBEACHHBIX
MOAX0LA,

Pamuue KaaccubHKauuy nepsoro tTHua (maupumep, Kiraccupuka-
(LA BOANLX  00beKTOB, paspabotannast Koposesckoll komucecneil s
Beankodpuranun B 1912 r.) npeayemarTpuBaim aHajiu3 COCTOAHHS
GO O TAKHM (PH3HKO-XHMHYECKHM NOKA3ATEIAM, KOTOPLIC NO3BOJSAIAN
OLCHHTL BAHSHHE [TOCTYIJCHHS B BOJAHBLIA OOBLCKT OCHOBHOIO HCTOU-
KA 3arpas3iciis B Te oAbl — XO3SHCTBElNO-OLITOBLIX CTOUHLIX BOL.
NVEasaHHOH 1EeJH CAYKHIa H nepsas giaccHPpuKauust NpHpoAHBIX BOI,
OctoBalnas Ha THAPOOHOJNOIHUYECKHX LOKA3aTe AN, TdK ldasbiBaeMas
crucremd canpoonoctd Koaksurua n Mapccona.

[To mepe ycuieHHS aHTPONOTEHHOrO BO3ACHCTBHA Ha BOJHBIE O0L-
CKTL M pacllHpeHHsl COCTaBa INOCTVNAIOUIHX B TNOBEPXHOCTHLIC BOIbI
3ArpA3HsIONIHX BCHLCCTE 13 pa3pabaThBACMLIC KJAACCH(PHKAULHH BKJIO-
Ha2JHCEL BCE¢ HOBBLIC MNOKA3IATOH, RIaBHLIM {Iﬁ]"ll-?l.'*l“hl {l]]-l.’illl‘{ll'.‘iilllH'-Il.."-
CKHe H OoTAenbHble OakrepuoJorpnueckue xapaxkrepucrturu. Tax, na-
npuMep, noayuduswas ussectocth B CoBerckom Colode Kaaccudnika-
HHA BOAHBIX 0O0bekTOB, npempioxennas C. M, IDpaueswim [7], npeay-
CvaTpHBala OLEHKY KauecTBa Boj mnpumepno mo 20 napamerpawm, B
TOM YMCIC MO COJAEPIKAHHIO B BOJE PaCTBOPEHHOIO KHCAOpOLa aM-
VOUHHIONO as3ora, B3BelleHHbIX BewecTns, nedrH, Beanunne DbITI,
NepManranaTHoH  OKHCJAAEMOCTH, OHOJOTHYCCKOMY TOoKaszaTelio  3d-
rpssHeHHds  (HMH1eKCY XopacaBsbi), KOJ-THIPY, OOULCMY  KOJHYCCTBY
MHUKPOOPranu3Mos, HAJIHUHIO TOKCHUYCCKHX 1l PAAHOAKTHBIBLIX BCULECTBS
g 1

B kaaccudukaunmn noBepxXHOCTHBIX  BOA, paszpaborannoil  crpa-
irami — yrenamMu COB 8 1963 r., BbijeseHo TPH Kiacca KauecTsa Boj
1t npeaaomkedo npumepno 40 noxkasareaen [11].

Jdocrarouiio 60JbIIOE UHCJO XAPAKTEPHCTHK COCTABa H  CBOIICTH
BOAL HCNOAL3YETCS B HACTOAULleC BpPeMs H B KJ4CCHPHKALNAX BOI-
HLIX OOBCKTOB, OCHOBLIBAIOIIMXCH HA OLCHKE [PHCOAHOCTH HX JLId
ONPEACJACHIBIX  BIJIOB  BOJAONOJAL3OBanNsS, Tax, corJlacHo cvIlecTBy-
OUIMM  cTangapraM Mo KJacCH(MHKAUHH MOBCPXHOCTHBLIX BOJL OLEHK:
KayecTsa Boabl 5 [P ocviecrsasieres npuvepno 1o 50 napamerpaw
(23], B UCCP —no 30 [26] 1 1. 4. B xaaccHPpnKaAHH NOBEPXHOCTHBIX
sod, npunatoi B CHIA, puijacsceno 4 kinacca Boaunix odbexkton: A
IPHIOAHBE  JUIA  [THTLEeBOTO BojocHaOzkenna, B—npuroausle i
pexpeannonnnix uedselt uo poidéuoro xosaiictsa, C— npuroause s
MpoMbILIeHHOro Bojocnabennss u Jl — npurognnie aas  opouiciig
CCOLCKOXO3AHCTBeNNBIX KyabTyp [4]. Jlas ouenkH coCcTOAHNS BOL Kaw-
JIOTO H3 YKazalHbLix KJaccoB paspadortan noilpoOHbil KOMILIEKC NMoKa-
sarteaell, skalovalounii gecatkd Haumenosaniit [9, 25]. B «llpasuaax
OXPaHbl NOBEPXHOCTHBLIX Bol..», aciicryounx B Coerckom Corosc
¢ 1974 r., 478 OUCHKH COCTOSIHHA BOJ nPeAyCMOTPEHO HCNOJL30OBANNC
npumepuo H00 nokasateacit, npHYEM COCTaB HX NOCTOSHHO HPOJO.-
XKACT PACHIHPSTLCA 34 CUCT CHENHAJbHO pazpadaTbiBaeMLIX J10M0J11C-
itHif K YKa3saHHOMY JOKYMEHTY.

Caeayver ofiako OTMEeTHTh, YTO YHCJIO0 COEIHHEHHIT, NOCTYIAUIHY B
HacTosLIlee BpeMsi B BojAuble 00BeKTH, a Tem OoJee oOpasviouixcs o
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pesyiabTate pasHooOpa3sHBIX INPOLECCOB, NPOMCXOASLIHX B BOAoEMAaX
H BOAOTOKAX, CYLIECTBCHHO IIPEBOCXOJAHT UHCJ/JI0 XapakTepHeTHK, HC-
HOJAL3YEMBIX jIJ18 OUEHKH COCTOSIHHS NOBCPXHOCTHLIX BOL H HX KJac-
CHpHKAUHE ITO 00CTOATENBCTBO 3acCTaBJIACT HCKATb HHbIE [10AX0/1bl
K peiicnnio npodaemol. OJHHM H3 HHX sIBISETCH pa3padoTKa rpynno-
BhIX [OKazaTejeH, TaKHX, HallpHMep, KaK «CyMMa TsKeJ blX MeTadl-
JIOB®», OpraHHuYecKHe BeLIeCTBa, IKCTPALHPYEMBIE YEThIPEXXJAOPHCTLIM
VIVICPOAOM, XJA0pOOPMOM, CIHPTOM, «CyMMAapHOC KOJHUECTBO BOCCTa-
aBJHBAIOILKXCSH BeulecTB» H T, A. BTopuim HanpaBbjienHem siBJIsieTcH
paspaboTka W BHEJPEHHE METOAOB OHOTECTHPOBAHHS TOKCHUHOCTH
IHOBEPXHOCTHEIX BOJA, a TaKKe HCIOJIbL30BAHHE CIOCOOHOCTH psjia
COCAMHCHHH K KyMyadauud B ruapoduonrtax. Hecmorpa una 1o, uro
yKazaHlible Hay4pble HaMpaB/IeHHsT B MMOCJHEANHE TOALl HUTEHCHBIO
paspadarblBaloTCd, B CHCTeMaX KJIacCH(PUKAUHH NOBEPXHOCTHBIX BOJL
COOTBETCTBVIOUIHE XAPAKTCPHCTHKH [PHMCHAIOTCS IOKAa KpalHC PeiKo.
B kauecrBe npuMepa NOAOOHOrQ HCOOJL3OBAHHA MOMHO OTMCTHTL
e apHo paspaborannyio B BeankoOpHTaund KJaacCHPHKALHMIO BOJ0O-
TokoB [16], coraacHo KOTOpOil oleHKa KauecTBa BOJ JOJKIA OCYy-
HIECTBJAATLCH HA OCHOBC CACAYIOUIMX OCHOBHBLIX lOKasaTedel: cojep-
JKANNS PACTBOPCHHOTO KHCJAOPOAA, KOHLEHTPALMH HOUOB aMMOIIHS,
penuuunbl DIIKs n 6unorecra na TOKCHUHOCTD.

B 3aBuCHMOCTH OT NPHHIHKIOB, MOJOIKCHHBIX B OCHOBY KJaaccH(H-
Kaluuii, npejeabHble 3HAUCHUS OTACJALHLIX XAPAKTCPHCTHK (COOTBETCT-
BCHHO BLIJCJASIEMBIM KJaccaM) B OJHHX CJAYYAAX ONPCACISIIOTCH Ha OC-
HOBE HaTypubix nablojacnuit 34 COCTOSTHHEM BOAHBLIX 00BEKTOB, HC-
NbITBIBAOUIHX Pa3jHYHYIO CTeNneHb aHTPONOreHHOH HArpyv3KH, B IApPV-
PHX — HCX0A51 H3 TpeOdOBAaHHH, NPEABABJSCMBLIX K BOAC OIpeCACICH-
HbIMH BHAAMH BojonoabnszoBanud, llpn obulelt vCaoBHOCTH BCeX KJac-
CHOHKAUHOHHBIX MOAPasAeNeHuil BTOPOH MNYThL, TeM He Menee, [103BO-
JsieT noavunTh 6odsee obocHOBANHLIC BEJHUYHHLI. B Hacrosiice BpeMms
HauboJsee jeranbHo paspadoTanbl KPHTEPHH ONPEJICIEHHA HOPMATH-
BOB KauecTBa BOJ, HCHOJb3VeMbIX JJI8 XO38HCTBEHHO-IIHTLEBOTO
BOAOCHAOMCHHA W HVIKJ PLIOHOTO XO03AHCTBA, XOTH H 3/¢Ch Tpedy-
CTCH JadbHeHIIee COBePIICHCTBOBAHNIE, B uacTHOCTH, 0odee WHPOKOE
[IPHMEHCHHE OPraHoJICIITHYCKOTO0 NPH3HAKA BPELHOCTH NPH oOnpeie-
JCHHH PLIOOXO3AHCTBEHHBIX HOPMATHBOB, pa3padorka HOBLIX I'MIHEHO-
IKOJOTHUCCKHX MOAX0J0B NMPH HCOOJAb30BAHHH B 00.1aCTH HOPMHpOBa-
1Hs obuLiecanuTapIoOro NpusiaxKa 6Jaronoaviist Bog u T. 1.

Kax BUJAHO W3 jlallilBIX, TPpHBEAEHHBIX B Ta0J. 1, npeaesbHble 3HA-
HEHHS  OTAeMBHBIX [0Kaszartejell pame LIS BOJAHBIX 00BCKTOB, HC-
ITOJAb3YEMBIX B KAUCCTIC NHCTOYHHKOB XO3HHCTBEHNO-MHTLEBOIO  BOJO-
CHabKenus, HCCMOTPA HA JJAHTCIALHVIO HCTOPHIO H TAYOHHY H3VUCHHA
BOIPOCd, CYUIECTBCHHO OTJHYAKTCH B PAasjaHuUHBIX Kiaccudukauusax,
UTO CBHACTENLCTBYCT O KpaHHCH CJO0MKHOCTH NPoOMeME HOpMHpOBa-
HHA KauccTBa BOJIL.

Ocobento TPYAHO YCTAHOBHTL NPeAeJIbHbE 3HAUEHHH 1751 OHOJ0-
FHUECKHX XAPAKTEPHCTHK, UTO 00VCI0BJICHO HHPOKEM AHAnazonom Hx
CCTECTBEHHOH H3MEHYHBOCTH M CYIIECTBEHHBLIM OTCTABaHHCM 1O CpaB-
HCHHIO ¢ XHMHYECKHMH TNOKasaTteasiMH B JleTaJusauun paszpaboTkH
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METOJLOB onpeje/enus, HX YHHOHKaUHH | cTadjpaprusauuu. Jdaxe jpad
HaunboJiee H3YUCHHBLIX XapakTepHCTHK, Hanpumep, ofuwell yucjaen-
HOCTH MHUKPOMDIOPLT BOAL, VKasaHHnble BeJAHYHHDBL 3HAYHTC/ALHO OTJIH-
HAITCS B PasjIMUHBIX KaaccHpukauuax (rabu. 2).

Tem He mMeHCe BBHAY HaAJHYMS psija NPeUMyWecTs v OHOJ0rHue-
CKMX noxasatedel aas ofulell OLCHKH KayecTBa NOBEPXHOCTHBIX BOI
B MocJealine TOAbl IMPOKO BeayTcs paboThl No CO3/aHHI0 KiaaccHdu-
KALKIl 11a OCHOBE PpasjaHuibLIX OHoJorHueckux xapaxktepuctux [l, 10,
15]. IlpepnoxkeHo MHOMKECTBO HOBBIX CHCTEM KjacCHHKAIHH BOJ,
HACTb M3 KOTOPBIX AOCTATOMHO IEPCNEKTHBHA AJA HPAKTHHCCKOrO HC-
MOJb30BAaHHA B CHJY HHTErpaJjJbHOCTH OUCHOK, ONCPATHBHOCTH aHa-
ausza u 1. . Ocobenno uuTepecsl paboTbl 110 BBLIABJACHHIO CYLULCCTBY-
FOIIHX  3aBHCHMOCTEH MeXAy OTAeJbHBIMH (QH3HUECKHMH, XHMHUEe-
CKHMH H OHOJOIHYCCKHMH NMOKA3aTEeJIAMH COCTOSIHHS BOANBIX O0DBEKTOB
(1, 24], nossoasiolne COBEPUIEHCTBOBAThL CHCTEMBl KiaccHpukauui,
OCHOBBIBAKWOUHECS 11a OUeHKe CTEIeHH 3arpA3HelloCTH NOBePXHOCTHRIX
BOA. 3acJaVKHBAIOT BHHMaHHi Takixke paboTnl MO CHCTeMAaTH3alHH
BOAHBIX OOBEKTOB ¢ HCIOJL3OBAHHEM METO/1a KOPPEJIALHOHHBIX 11CHJL,
METOJ0B MHOTOMEpPHOH KjaaccHukanuu, paspadorTaHHLIX B paMmikax
HCCJIe10BaHHE MO pacrnosnaBaniuio obpasoB U Ap.

HoBoim B o6GaacTH kiaccuukauun BoAHBIX o0bekTOB, paspada-
TBIBACMBIX ¢ MO3HUMH TPHUTOAHOCTH BOJA IS ONPCACJACHHBIX BHIOB
BOAOMOJIL30BATIHSA, ABJSIETCH ONPCICJICIHHC HOPMATHBHBIX 31AHCHHI
HCIIOJL3YeMbIX MOKasaTejgeH ¢ yYeToMm NOCIACAVIOuHX npHemoB olpa-
borku Boabl. Ilpumepom nopobubix kaaccudHraumit sBAsIETCS KJac-
cuurauns, paszpadorannas B 1975 r. EBponeiicknM JKOHOMIYECKHM
coobueerBoM [5]. Psist HOBBIX NPEANOMKEHHH TOSIBHICA H OTHOCHTE -
HO METOJ0B ONpPeIe/ICHHS NPHHALICKHOCTH BOJ K COOTBETCTBVIOIEMY
K1accy, B YaCTHOCTH -— [IPHMCHCHHC KOMIJICKCHBIX OLCHOK (Hi1CKCOB)
KauecTBa Bop [2, 8].

Kak yxe ormeuajioch, MAJHTEJbHOE BpeMsi JABYX PACCMOTPEIHBIX
BbIllIE THIOB KJacCH(HKAUHH NMOBEPXHOCTHBIX BOJA OLLIO JOCTATOUIO
Aast aQPEeKTHBHOrO KOHTPOJIA 34 HX KA4YeCTBEHHBIM COCTOSHHEM,
(QJurako 1o Mepe VCHJACHHS AHTPONOTeHHOTr0 BO3AeCTBHS Ha BOJAHLIC
OOBEKThl, MaCTO COH3MEPHMOTO C HX EeCTEeCTBEeHNOI CnocoOHOCTLIO K
CAMOOUYHULICHHIO, BO3HHKIH HOBHE 3afaul Kak B 00JaCTH KOHTPOJIS,
TAK M YIPaB/JACHHUA BOAHBIMH pecypcaMu. CTajo HEIOCTATOUYHO OIEHH-
BATH TOJLKO KaudeCTBO BOJALI, BO3HHKIA HEOOXOAHMOCTL ana.insa yc-
JOBHH (PVHKIHONWPOBAHHA MEXannuiMoB, obecneunpawouinx ero ¢op-
MHpPOBaHNe, VKasauible MOTHBL, a TaKXKe ONPele/CHHLIC YCNexn n
001aCTH  3KOJIOTHH NPHBCAH K paspadorke MNpHHIHINAALHO  HHOTO
NOAX0/la K KJaCCH(PUKALUH TNOBEPXHOCTHBIX BOJI, NpeycMaTpHBalo-
HIer0 OICHKY KAYECTBENNOTO COCTOSINHS BOANBIX O0TLCKTOB C MO3HILHH
0.1aronoJIvIist HX KaK 3KOCHCTEM.

Hanpagiernne 3to, 6Ge3ycaoBHO, NEPCHeKTHBHO, TaK KaK KJaccH-
puKkanun nogoGHOrO THNA SABASIOTCH  ACHCTBCHHLIM HHCTPVMCHTOM
OPraHu3aiid ONTHMAJBHOTO HCNOJL30BAHHA H OXPaHL BOJAHBLIX Pe-
CYPCOB.

Hayunpie ocHOBBl KiaaccHpHKaUn® BOAHBIX OOBEKTOB 1a OCHOBC
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OLECHKH HX COCTOAHHSA KaK 9KOCHCTEM elle TOALKO paspabaTbiBaoTcs,
H HA TOM NYTH [OKAa MHOTO TPYAHOCTCH H HEPEIIEHHBLIX 1pobaewm.

OclioBlas CJA0MKHOCTb 3aKJIOYAETCHA NPEKAe BCEro B TOM, 4UTO J0
HACTOSIEIO BPEMEHH HET CAHHOrO COrJIACOBAHHOTO MHCHHHA OTHOCH-
TEJbHO KPHTEPHEB OUEHKI (PYHKIIHOHHPOBAHUS NPHPOJHLIX IKOCHCTCM.
He cyumecTByer noka H eIHHOro NnpeacTabBjelHsi 0 HOPME LI CHCTEM
CTOJIL BBICOKOI CTENeHH CJA0KHOCTH. Kpome Toro, mpu jaasHoM noja-
X0le BeCbMa CYUIECTBEHIBIM CTaHOBHTCH THII BOAHOrO o0bekTa, B
3aBUCHMOCTH OT KOTOPOro MCHSIETCH NPHOPHTCTHOCTL OTACALHBIX [10-
Kasatehiei, HX ONTHMAaJlbHble BEJHYHIBI, CPOKM nposeienns Habjo-
JIelnH, pasmeniernine nyuxkros ordopa npod n T. 1. Bechma unutepec-
Hblil onelT B 3TOM OTHoweHun cyuecrsyer B I'JIP, rae paspadorann
OT/€JILHO CTAHAAPTH MO KIaCCHMPHKAUHH PeK, 03¢p H BOJAOXPaHHHIIL
Ha OCHOBE OLEHKH HX KaueCTBCHHOro cocrosinuga [22, 23]

Kaxaas skocuerema no-cBoemMy yumukaJnbha, No3ToMy npi paspa-
6oTKe KaaccHpuxaunii MOBEPXHOCTHLIX BOJL C HO3HLLHH HX IKOJOTH-
4eCKOTo 0a1aronoJyYns BO3HHKACT NpodJeMa HOPMHPOBAHHA MOKA34a-
TeNel ¢ yueroM perHoHajabuoro acnexta. He cayuaiino Bo Muorux
rocyaapereax (Beauxkoopuraunn [5], Hopsernu [13], Kaunaze [15]
H Ap.) cudraetcs uegaecoohpasioit paspaboTka HOPMATHROB 18
Kaxa0ro BoAHoro odbekra OTAeJbHO.

Becnma cymecTBCHHO TaKkKe, 4TO MOBEPXHOCTHHE BOALI ABJIAOTCH
MHOTOKOMIIOHEHTHOH CHCTEMOIl, OIECHHTL COCTOSIHHE KOTOPOH W TeM
OoJice NPOrHOZHPOBATH HANPABJCHHE Cro JIAaJbHEIIero H3MCHCHHS
HEBO3MOKHO 0e3 yuera cocTosiiusg Bcero BojgocOoproro Oacceflua B
LLEJOM,

OcaokusaloT 3ajgavy noCTPoeHHs KJaacCH(HKAUHIT NMOBEPXHOCTHBLIX
BOJ Ha OCHOBE OIECHKH HX COCTOSIHHA KaK 9KOCHCTCM M OTCYTCTBHE
coryiacoBaHHoit Meronosorun 0600MenHst OTACIbLHBIX YaCTHBIX IKOJ10-
FHUCCKHX OUCHOK B HHTErpajdbHble XapaxkrepucTHku. Mexay rem
MOCTpocHHe KiacCHPHKaUHH Nojgo0HOro THMA Ha OCHOBE CHEILHAb-
HOrO <«HHACKCA 3IKOJOrHYeCcKoro 6.aronosyuis CHCTeMbI» WIH KOMII-
JEKCHBIX OLICHOK 110 OCHOBHBLIM TpynnamM nokasaTeaeil npeacranJis-
eres HanboJiee paunoHaaninuM., Peulenne ykasanuoil 3ajaun HeBO3-
MOKHO 0e3 paspaloTKu eJAnnoll CcOraacoBanioil mKagas GHOJOTHYC-
CKHX OLRHOK, INMOIBOJSOUIEH MNOJVHHTE NPH BCEM HX MHOTooOpasHi
CTPOro cOnoCTaBHMbIe, OGe3pasmepHbie seanuninl. Onpeaedennas pa-
Oora B 3sTrom nanpasisennu nposoautcsi B Coserckom Cowose [3],
crpanax—unaenax C3OB [20] u Esponeiickoro dxonoMHyYeckoro cooob-
urecrsa [18].

Hecmorpst na Bece mnepeuncsenibie BHLIE CAOKHOCTH TOCTPOEHHS
VKAa3anueIX KJ1aCCHOHKALKN, K HACTOAUIEMY BPEMCHH TIPELIONKEH0
IICCKOJIBKO  BapHaAUTOB peuteHnss ganuoit 3agaun. Tax, B Benrpun
JI. 1. M. ®eadonnu [14] paspaborana knaccHhHKALHA BOANLIX 06D
CKTOB, npeaycMaTpHBamouiass Bbijesnenne 9 rpaiaudit cocTosHHs BOJ
fla OCHOBE OUEHKH CJEAVIOUIHX OCHOBHBIX TMPH3HAKOB: TaJ00HOCTH,
TpoHoCcTH, canpoGuocTi 1t TokcobuocTH Boa. Kamawoii na viKasal-
HBLIX MIpH3HaKoB (pOPMHPYETCH PAJAOM NoKasatesei, nanpumep, tpod-
HOCTL € NOMOULLIO TAKHX XAPAKTEPHCTHK, KaK oblee KOJOHYeCTBO
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MHKPOOPramusMos i BOJOPOCJICH, HHLCKCHI 'l'}-'li."l-iéi[]_!{a it [lurapaa,
cojlepKanmue XJ0poduaiia «a» H BeJHUHHA HEPBHYION NPOAVKUHN (5
fepecyere Ha CYTKH H roid): canpoOHOCTL, COOTBETCTBCHHO, ¢ [10-
mMouibio Higgerkca Ilantiae n Dykka, Bennuunbl mepManranatuoil okic-
gaaemoctH, BITKs u T. 1.

B Coserckom Coiosze noapodHas KaacCH@OHKaLHSA IOBEPXHOCTHDIX
BOJA 11a OCHOBE allajiH3a MX COCTOAHHA Kak 3KOcHCTeM paspadoTal
B. H. Kyxunuckum 1n coasropamu [9]. Haunas kiaccHPukaums Takuike
IpeAyCcMaTpuBacT BLLACACHHC 9 TrpajalHil KauecrBa BOA HJM, BEpHEd,
cocTosiituil BOAULIX 3KocHeTeM. OueHKa OCYUICCTBASICTCS HA OCHOBC
FHAPOJOrHYECKHX, THAPOXHMHUCCKHX H THAPOOHOJOIHUECKHX 11OKAS-
TeJICH, MOCACAHHE MOAPA3ACJASIOTCH HA CTPYKTYPHbIe H (PYHKLUHONA -
Hble. I uHeny OCHOBHBIX XaPaKkTePHCTHK OTHCCCHBI: NIPO3PAUYHOCTL (110
aucky Cexkn), pH, NHy , NOs , NOs ', POY , Oz (%). 6uxpomar-
Hafg OKHCAAEMOCTb, OHomacca (uronaankrona, (puromMacca HUTUATHIX
BOJOPOCIIel], YHCACHHOCTh OaKTePHONIAHKTOHA H KOJHYECTBEHoe Co-
acpranue rereporpodos.

Kotacenpuranust na ocHOBe VKas3alllloro HOAX0AA OTACJNLHO J1.1%
PeK H 03€p NOATOTOB./CHA TaKKe 10 JHHHH COBeulanns PYKOBOAHTC-
JeH BOJOXO3AHCTBCHHbLIX opravos crpau-ujenoB CIB. Ona npeavesa-
TpuBaer Bhijgejaenne 6 knaccoB kadectBa BoJA. OUEHKa OCYILECTRIACTES
14 OCHOBE THAPOJOTHYECKHX, THAPOXHMHUECKHX H TFHAPOOHOJOTIIHE-
CKHX ToKasaredeil, B KayecTBe NOCJeAHHX HCNOJL30BaHL: HIACKC Ci-
ipooocTn Iautae u Bykxa, oduias YHCIACHHOCTL MHKPOOPranH3MOR,
HORASAaTCAb «TORCHYUCCKOrO 3aMC/UICHHA CcaMOOHYITUICHHA», COdepAanLe
Xaopoguaa «a» w ap. IloapoGHo paspaboransl METOAL! HPEACTAR.C-
HHS PE3YAbTATOB KAACCHMHKAUHH anajH3UPYCMBIX BOJ, B TOM HHC.(@
Kaprorpaguueckue. [IpakTHueckoe HCHOML30BAHHC CTPAHAME-TIEHAM I
CIB npanmnoit xnaceudukanum Oyaer crnocobCTBoOBaTL NAaNOMEPHOMY
VAYHHICHHIO COCTOSIHHAL BOAHBIX OOBCKTOB. B TOM UHCJAE H MEKIOCY-
AAPCTBEHHOrO 3HAYCHHA, Hd OCHOBE [103TANHOrO JOCTHIKCHUSA COOTBCT-
CTRYIOUIHX HOPMATHBHBIX YPOBHEH KafecTBa BOI.

SHaunTeILHLI 001LEM HCCACI0BANHI 10 HOPMHPOBAHHIO KAYCCTBA
MOBCPXHOCTHBIX BOJA € 3IKOJOMHYECKHX [O3HUMIT BHITIOJNHEH TaKKe B
CIIA, Kanane, Ascrpanuu, SInounu M psige APYrHX rocyaapers.

CJjielyeT OTMeTHTb, YTO MOMHMO PACCMOTPEHHBIX CVIIECTBVET ellle
HeJLIH pax KiaccHPHKaMil BOJOTOKOB H BOJOEMOB, OCHOBAHIDLIX 114
OTACJBIBIX [PH3HAKAX HX NOPHPOAHOrO COCTOSIHHS, B UYACTHOCTH, HA
FILIPOJIOTO-MOPPOMETPHYCCKHUX, FHAPOXHMHYECKHX XAPAKTEPHCTHK  H
1. 1. llojgobuple knaccudpukauny HacTobKO MIOTOUHCJACHHEl, YTO 3ac-
AYVAHBAIOT orAeqnbHoro pacemorpenns. He kacadcen nojpoduo atoro
Bonpoca, caeayer JHIIL 3aMETHTh, YTO CYUIECTBEHHBIM JOCTHZKENHeM
B YKazanHoil olaacti sBISIeTCs Nepexod oT KiaccHDUKalHil, ocnoBall-
HLIX 11a DOJabIIOM YHCJAE NPH3HAKOB, HACTO B3AHMOHECBA3AHHBIX, K
KiraccH(pHKauusy, OasHPYIOUIHMCS HA €IHHOM KJIACCHOHKALHONHOM
IPH3HAKE, BLIpa)XKalolieM OCHOBHOC CBOHCTBO o0BeKTa, Hanpumep,
03epHoe HakonJeHHe BeulectBa H ap. K coxaanenuio, crenenn paspa-
OOTAHHOCTH NAHHBIX KJyaccH(GHKAUHA MOKa HejocTaTouna AJs WX mpak-
THYCCKOrO HCMOJIL3OBAHHS.
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3akaluuBas pPacCMOTPCHHC KJaacCH@uKaMil BOAHBIX O0BLCKTOB na
OCHOBE HX KAUeCTBEHHOro COCTOsIIHA, CIeAYCT OTMCTHTL, 4TO NpodJe-
Ma 3Ta, HEeCMOTPA Ha olpelejelibie VCICXH, JOCTHIHYThIC B 10C/1e1-
HHE TojAbl, BechbMa gaJqcka oT 3asepulchus. daa ee ycnewnoro peuue-
HUA HeoOXOJAHMO npexje Bcero paspadboraTts H CTandapTHIHpOBATH
KPHTEPHH OUEHKI IKOJOTHUECKOr0 OJaronoayyus BOAHBIX O0BEKTOB,
OUPeaeTUTh Ha HX OCHOBC HPHOPHTETHOCTL OTACALIDBIX MOKasarTejaeHd
HCC/IJA0BATL JAHANA30H UX H3MEIMHBOCTH B 3aBHCHMOCTH OT pashiii-
HbEX QaKTOPOB OKPYIKAIOULCH Cpebl.

Buigoanl

. Anaans saacCHuRaimil noBepXnocTHLX BOA, OCIHOBLIBAIONIHXCSH
Ha OIECHKE HX KaueCTBEHHOro COCTOAHMSA, CBHIACTCALCTBYET O pasHoob-
PA3HH CYULICCTBYIOUHX NOAXOAOB K pPClIeHHIo Aaniioi npodaembl.

2. Hecsmorpsi na MHOMOYHCJIEHHOCThH HaY4HBIX paspaboTok H npask-
THYECKYIO 3HAYHMOCTh MATEPHAJO0B TI0 KJACCHOUKALUMN BOAHBLIX 00
CKTOB KaK KOMILIEKCHOH OLEGHKH HX COCTOAHHSA, COOTBETCTBVIOULEro
HOPMATHBHOIO JOKYMEHTA B CTPalle 0 HACTOSIIEIO BPEMCHH HET,

3. B neasx Osictpeiiliero pellcHHs yKazaHHoil 3ajgaun neobxo1mso
[Ipex<le BCEro CTanJAapTH3HPOBATh KPHTEPHH OLENKH 3SKOJ0IHYCCKOro
Oaaronoayunsi BOAHBIX OOBEKTOB H 112 HX OCHOBE OIPEACIHTL HPHOPH-
TCTHOCTL OT/ICJIBHBIX MOKAa3aTesie.

BHHHBO, [TocTynuao
2. Xaporos 22/X 1981 e.
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A. C. Lllain

MHTETPAJIBHDLIE OLLEHKH W HUX UCNOJIb30BAHHWE
NMPH 10JTOCPOYHOM MPOTHO3HPOBAHHH
KAYECTBA BOJLbl PEK

OAHHM N3 BaXKHEHIHX HanpasJeHuit Hayunoil geareasioctn 8 06-
JACTH OXPaHbl OKPYKAIOUICH Cpeibl ABAACTCS paspaboTka HaVulbIX
H TEXHHYECKHX OCHOB KOHTPO/ISi YPOBHS H MaciuTtaboB 3arps3HcHus
BOJLHOH Cpejbl, BKJIIOYAIOUIHX METOAHKY PErHcTPalHd anTponoreHnblx
HapyuweHHi H aegopMaiiu 3KOCHCTEMDI, NCPHOANYCCKOE KapTHpOBA-
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jHe KauecTBa BOJbL 10 OHOJOTHYCCKHM, (DH3HYECKHM H XHMHYECKHM
npuzHakam. K 3TOMy HampaBICHHIO HIPHMBIKAIOT PadoTLl, MOCBAULCH-
HBIC CO3JAHHI0 KOMIICKCHBIX OLCHOK KauecTBa BOJb.

[Mpu paspaboTke METOAOB KOMILICKCHOH OLEHKH Ka4eCTBa BOJLb
chopmupoBaioch ABa Hanpasiaenus. llepBoe — onenka xayccTsa BOAL
C MOMOILBIO PA3JHYHBIX KaacCH(pHKAUHH, NPELIaraBUIHXCsd MHOTHMH
apropamu Kak B CCCP, Tak n 3a pybexoM, 0COOCHHO B cTpaHax —
yneax COB [5, 7, 8]. Ouenxka CBOJAUTCA K ONPCACACHHIO Kjlacca Ka-
yecTBa BO/Bl N0 HaHXYAIIEMY MOKasaTteaio H3 jaunoro nabdopa.

[TonbITKH ONTHMH3ALHH NPorpamMM IO KOHTPOJIO 3a 3arpsa3Herio-
CTHIO BOJOTOKOB, PACLIHPCHHC MEXKAVHAPOILHOrO COTPYAHHUCCTBA B 00-
JACTH OXPaHbl BOJL CTHMYJIHPOBA/JIH PasBHTHE BTOPOrO HallpaBJeHHS —
CO3/LAHNS HHTErPajbHBIX OLCHOK KauecTBa BOALI (MIIJIEKCOB KAYCCTBA
BoAbl). Boabioe BuuManue stuM Bonpocam yaeasiercst 8 CUIA, Kana-
ne, Aurnuu u apyrux crpanax [9,10]. B aToMm cayuae ouenka cBOAHTCH
K MOJYYCHHIO uMcaa (HHJEKCa) 110 COBOKYNHOCTH 3HavCHHil Tak HJN
HHA'MEe BHIOPAHHBIX NOKa3aTe IeH.

CuelyeT OTMeTHTb, YTO HHKaKoe CAHHCTBEIOe UYHCI0 He MOMKET
nepeaarth BCIO HH(OPMALHIO O JOXKHOI cuTyauun, Onpejeienisie, mpi-
HATBIE 3HAUCHHA MHJICKCOB MOIYT HCIOJL3OBATHLCS B TeX CJaydasnx,
KOrjla OMHCAHHE M OIleHKa BCEH CHTYAaIHH CIHIIKOM JJIHTE/bHA, J0pPO-
ra Wi Heyjo0Ha AJs ONEpaTHBHOrO HenoabsoBanus. [lockoabKy B
MHTErPajdblyio OLECHKY BXOAHT OOALIIOe YHCJIO nokasaredeil, TO 1O
ee 3HAYCHHIO HEeJb3si HeNOCPeACTBCHHO OIMPeACHTL BEeJHUYHHY OTAe/b-
HOFO BXOJHUIEro B HEE NOKasaTes, a MOMKHO JIHUIB OPHEHTHPOBOMHO
yKa3aTh AMAaNa3soH ero BO3MOXKHLIX 3naueHuil. OpHako B BOJAHOM XO-
3AHCTBE CYLIECTBYET IIMPOKHI Kpyr 3ajay, rjic Takoro pojia OUEHKH
MOPYT VCHEIIHO HCMOJAL30BATLCS, HAnpuMep, HpH HabJIOACHHH 3a JIH-
HAMHKOI KauecTBa BOALI M €€ HarJsiAHOH HHTEpPHperalni, OUcHKe (-
QpeKTHBHOCTH PabOThl OYHCTHBIX COOPYKEHHH, NMPOrHO3HPOBAHHN Kale-
CTBAa BOJABL H BOJOOXPAHHBIX MEPONPHATHH.

B nacrosiuieii padore paccMaTPHBACTCSI MOCTPOEHHE HHTErPaibHOI
OUEHKH, HCTIOAL3YVEeMOH NMPH AOJTOCPOYHOM TNMPOrHO3HPOBAHHH KauecTBd
Boabl. HMexopnoit nndgopmanueil cJaymKaTr pe3yabTaThl NPOruo3oB no
OTACNBHBIM  [OKa3aTejsiM ¢ VYeTOM  PasBHTHS MPOMBILLIEHTOCTH
CCCP, noayyennnie jaboparopueit BOJNOOXPaHHOTO TPOTHOZHPOBAHHS
BHHUHWBO. Tlpu paspaboTkKe OLEHKH VUHTHIBAIOTCH JHIIL TMPOTHO3H-
pyeMble IIOKa3aTeaH, pPEKOMEHIOBaHHbIE YKa3alHou nabopaTopuei.
dru nokazartean ObliM pasbuTel na 4 rpynnnt (taba. 1). [lo xaxaoi
TPYIIE CTPOATCS COOTBCTCTBYOLIHE HHTErpajibHble ONEHKH — HacTIHLIC
urpercl (Zoe, Iy, 1o, I+)=[0,5], kKotoppie 3aTemM 00BEeAHHSIOTCH B HH-
NeKC BOIABI B KOHTpOJHpyeMom cTBope (/— o0oOuleHHbIH HHIEKC) H
peku B neqaoMm (fp).

CTpyKTypa ONMHUCHIBAEMOH OLEHKH HMeCT BH]

'r-"'r' >l '\"’rnp__
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Tabauua |
Hokasartean xauecrsa roas

Odutecanurapisnil : Cucunduieckoe ke moe
MOKASATEA L MeTaaa TR R TE T HENLECTBO
WETILECT B

BITK, Cuituen tledrenpoiynrul Poianuas

Basemennwe geuteerea | Me s Penon Llnani i

Munepanusauus LLinw CITAB HittpaThl

NAOpH B Keaero AT

CyantaTn Xpom Naopoprauiuecgine
necTuinan

ATTK Hutkeas hochopopraunyeckne

NECTHITI, L
Hepmauranatiasn okn- | Buesmyr
CAREMOCTE Kobdaanr
Bawna i
Tutan

Mumuag

( — MHOMKCCTBO KOHUEHTPALHIl BCEX MNOKA34aTeael KauecTBa BOAM:

w

|
PHBaeMBIX nokasareaeit; [ — MHOKeCTBO AnddepenuHanbnbix (6aaan-
HBIX) OMEHOK; [i — (DYHKIMH, NEPEBOASUINE KOHUEHTPALHN KA L0i0

HokazaTeas B 0amibHylo OUEHKY; [; — 4acTHble HHACKCH, COOTBETCTRY-
OlHe KaxaoH rpyine nokasareqaei.

[locTpoenne HECKOJIBKHX HHAEGKCOB OGYCJI0BJEHO, BO-II€PBLIX, CTpeM-
JCHHEM TOYHee OTPasHTh JIHHAMHKY Kauectsa BOAB, BO-BTOPHIX, BO3-
MOKHOCTDLIO HCHOJB30BAHHA OTACALHBLIX (YACTHLIX) HHACKCOB Hapaiy
¢ 00OOWIENHBIM A5l OUEHKH CTeNeHH NPOMBIIIJIEHHOTO 3arpA3HCiiy
BOAOTOKOB, a TakkKe HeoOXOAMMOCTBLIO yHpouleuusi pacueros. Jlaa 1o-
r0 4TOOBl 110 3HAYEHHAM YACTHHIX HHJEKCOB MOIKHO OBbLJIO COCTaBHT!
XOTA OBl 0CTATOYHO rpy6oe NpeACTaBICHHE O CPEAHHX [PEBLILICHHSN X
[IJIK nokasaTeasmMH, BXOASUIHMH B 3TH HHJIEKCHI, a4 N0 3HAYEHHIO
0000ULEHHOTO HHJEKCA — O NPHMEPHBIX BO3MOMKHOCTAX HCIMOJbL30BAHNS
BOLLI, BOCNOJIL3YEMCA KiaaccHpurauueii Kkavecrsa soast C. M. JIpaue-
na [3]. B coorBetcTBHH ¢ 3TOil KjaacCHOHKAUMEH BLIACASCTCS HICCTh
KaTeropui KayectBa BOALI: O4eHL wUCTble, YUCTbHIC, YMECPCHHO 3A2pPAi-
HCHHDLE, 3A2PA3HCHHDBLE, ePA3HbLe, OUCHL 2PA3HbLIe U OTIPEACSIOTCH 3Ha-
HECHHA OTACALHBIN HHIPEAHCHTOR JLIS KaMKA00 KaTCTOpHH.

[Moansysicn stoit kaaceudpukawneil, pazodbeM Ha COOTBETCTBYIONLIE
HHTepBaJsibl BCe AuddepeHuHaablibic OUEHKH [10Ka3aTteaeil, yacTHbhe
HILLEKCBE 1t 0600ueHublil Hiuaeke. [1pu 3ToM K KaTeropun ouenn YHCTOI
OTHOCHTCs1 Boja, orBevaioulas tpebosannsam «lIpaBua oxpaiinl nosepx-
MOCTHBIX BOJ OT 3arpsi3HeHHS CTOUNBIMH Bojpamu» [6], npuuem cym-
MAapnoe 3HAUCHHE OTHOCHTC/IBHBIX KOHIECHTPaUMIT BHYTPH KaMKIOTO WH-
pekca <<1. K Kareropuu uncroii oTHOCHTCSt BOAa, B KOTOPOI KOHIICHT-
palHH OTIACIbHBIX NoKasaresei ne npesbimator [TIK. Jas ocraabnbix
KATCTOPHI 3HAYEHHS OTHOCHTEJIBHBIX KOHIICHTPAIMI B OCHOBHOM B3fl-

" L1 rj-
X — MHOMKECTBO OTHOCHTE.IBHBIX KOHLUCHTpaLii | ﬂillh'- } paccmar-
i
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THl B COOTBETCTBHH ¢ KaaccHpukauueint C. M. dpauesa u ueasmn no-
CTPOEHHA MHTCIPajlbHbIX OLEHOK (Taba. 2).
Tabauua 2

3aBHCHMOCTL KATCIOPHIL KAYECTBA ROJAL OT OTHOCHTEALHLIX
KOHUENTPALMIE noKasaTened

Oriomenne gongenrpangus kv K

- 3uavenie audpihe-
eropi " :

Karerop Pl pen I AABIO) METAAM, | pedrenpoayK-

TR TOKCH MW € Tid LIH_,"”L'”" CIAB

BCULCCT D

Ouenn yAcTaH -4 75 0,25 0,3 0.3
Hierasn }, 70 =4 | | 4 |
YuMepenuo sarpaszucinas 1—3 1—2 | —3 1—2
Jarpusucunas 3 -2 2=5 3—10 2—4
['pasnasn 2—1 g1 10—100 1—7
Ouens rpssnas <1 =10 =~ 100 ~7

HeobOxoanmo oTMeTHTh, UTO BCAKadA K/jaccH(pHUKallUa CTEIEeHH 3a-
FPAZHEHHOCTIE BOAHOTO O00DBCKTA HMEeT YCJOBHBIH H OTHOCHTCALHDI
xapakTep. Ha npakrtHke 30Hu He HMEIOT HCTKO OUepUellbIX IpaHuIL
[Tosromy H rpaHHUbl HHTEpPBaJOB auddepennmassiiblX olenok (Tak
Ke, Kak U B JlaJabHeimeM TrpaiHubl HHTEPBAaJOB HHIEKCOB) TakKme e
ABJAIOTCH PC3KO ouepueHHBIMH. KauecTBo BOABI B TOUKaxX, OJH3KHX K
FPaHHYHBIM, MOYKET TIepPexoJaHTh U3 OJHOH KATeroOpHH B JAPVryIO.

[TpuHUHOBLI NOCTPOCHHA YACTHLIX HHJIEKCOB

Bee miackes, Kpome o011ecanHTapHoro, CTpOSTCs 110 OTHOCH-
TCALHBIM RKOHUCHTPAUHAM BEULIECTB
Ci
K,

rae C; — konuenrpaunsd i-ro semecrsa B poje; THK; \
0UlHe npeiesibiuble JLIONYCTHMBIC KOHLEHTPAUHH XO3SIHCTBEHHO-IHTLE-
BOrM0 BOLONOJAbL3OBAHHSA.

2. Ha ocxoBe CTaTHCTHYECKOro aHaJjaH3a martepuagos ob3opa 3a-
rpastennocTi nosepxnoctnnix Bogx CCCP  onpeiaesenst jananasonsbl
BOSMOIKHBIX W HandoJiee 4acTo BCTPEYAIONIMXCH 3HAUYCHHIT KoHlleHTpa-
Uil BelecTs, BXOAAUIUX B MIACKCH. PyHKiuH, orodpamalonine MHO-
KECTBO 3HAYEHHH OTHOCHTENLHBIX KOHUCHTPAIUHH Ka)K10ro BellecTsBa
{fx Ha MIOMKecTBO 3Hauennit auddepenumnanbuux (bananpubix) oie-

ok (f), noabupaiorcst tak, uToOGB HauboJiee YAaCTO BCTPEUAIOUIHICH
ananason oro6pa)kascs Ha CYUIECTBEHHO H3MEHSAIOWMIICA VYacToK
KPHBOIt, UTO 1O3BOJSET PasiaHuyaTh HHTCPCCVIOULHE HAC KauecTBeHHble
COCTOSIHNST BO/IBI.

3. Huanason uameHenus audpdepennnannioit onenxn [0,5]. Orcyr-
CTBHIO 3arpaAsHAIONIHNX BCUICCTB COOTBETCTBYET OLEHKA B MATL 0an/0B;
OlleNKa B ueTbipe 6assia VCTaHaBJIHBACTCA NNPH KOHUEHTPAIHAX 3aTPas-
naomnux semects, pasubix I1JIK. B kavecTse penepHbix Touek ucnoas-
aywrces xossiicrsenno-nuthesnie [NIK u noanoporosbic Konnentpauun
TaMm, rie 3TO BO3MOXKIO.

4. nddepenunannivie OUEHKH MO OTACJALHLIM HOKA3aTeNIM arpe-

-rf: St
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FHPYIOTCSl B COOTBETCTBYIOLLHC (DYHKIHH, YMHOKENHBIC Ha wTpadubie
GYHKIUHH, NOHHKAIOUHe 3HauyeHust uujaekcos. [lpu noctpoenun Beex
YaCTHBIX HHJACKCOB HCNOJBL3YETCsl MNPHHLHI CPCAHEro apuMeTHUCCKo-
ro, 4TO MO3BOJIACT 1O 3HAYUCHHAM HIJICKCA NPHMEPHO CYAHTL 06 O71110-
CHTEJLHLIX KOHUECHTPALHAX BCeX BXOJAALIHX B HHJCKC BellecTB, Bpejle-
HHEe WTpauol QYyHKUHH He [103BOJSET KOMHEHCHPOBAThL <III0X0e»
KauecTBo no OJHHM TOKA3aTCIAM «XOPOIWHM» — 110 APYIHM.

B unjexke merannos (/y) skaiouvenst 11 nokazateneit (eMm. Tada. 1}
Anaanz mexoaHolt MHAOPMALHH MO3BOJM NPEeACTABHTL 3aBHCHMOCTD
snddepeniHaabioil OUeHKH YPOBHS KAuecTBa BOALI OT OTHOCHTCILHOI
KOHHUEHTPAUHH MeTaJJa B BHIe

. |40 — X

=5 G,6x; 4 0 442" (1)
Dra  QYUKUMS TNO3BOJSCT XOPOWO Pasanyuath py; B AHANAZONE
xi[l, 10], neckonbko xyme—upn x; > 10. [lpu x; > 145, |p
MCHBLIC HOMPEHOCTH OKPYIVICHHHA, N03TOMY ¢ TovHocThbio a0 0,01 cuu-
TaeMm py;=0 npn x; == 145. Muaeke merannos onpeaeasiercs Kak cpej-
HSisl apH(PMCTHYCCKAS OLCHKA N0 BXOAALINM B [y 1HoKasaTeasaM, VM HO-

KCHHast Ha npousBejaenue WTpapubXx GyukuHii:

| O

0 Ti' : 0 \ : ¢
I.\I ="."l-"-T Tais "f-‘*l =T_ i {'2}
{ o] L |

1 40,01 (x; — 1)
T 0 =1 %> . (3)

€7 e
i -1.1: -'f ! ®

F1€ Ny — YHCJIO paccMaTpHBacMblX lokazateaeil, n =5.

DYHKIHIO Py BLIOHPaEM Tak, YTOOBI TOJAYUHTL HHTEPBAIH 3HAYCHUI]
IS KaA Lo KaTeropuu Boan paBubiMu 1 40,2 6Gaana, uto yio6no
AJs1 CpaBHEHHS, TAK KaK NO3BOJSIET PAa3aHuaTh 3HAUCHHSA BHYTPH Hil-
repBasia. Kateropuss HHIEKCA He MOMXKET OTJHYATLCSH OOJbLIIC YoM Ha
CAHHHILY OT KaTeropHH Xyjaulero nokasareias. Takum ke TpebGoBaHuAM
YAOBJACTBOPAIOT wWTpadubie (YHKUHH Aa8 APYrHX Huaekcos. [Tpu on-
PeAeEHHH AnanasoHa 3naucHuil /y 129 Kam10i KATEropHH BOXBI HHXK-
HASE TPAHHLA MHTEPBAJa ONpPEACJISIETCH KaK NPOH3BCIACHHE CPEAHEro
3navenus anggepenuHasbHoi OILeHKH M3 COOTBETCTBYIOUEr0 aHanNa-
30Ha Ha wWTpaduyio (PYyHKUMIO, BLIYHCJACHHYIO AJf  MAKCHMAJBHOIO
3HAUCHHA OTHOCHTEJIBLHOH KOHHCHTPAUMH B 3TOM JKC JAHanasoHe. 7o
O3HauaceT, YTO BO3MOJKHO TaKoe coueTalHe KOHUeHnTpauuil noxkaszare-
JCH, KOTJa BCe N0Ka3aTeJH COOTBCTCTBYIOT OAHON KATErOpHH, a WH-
1eKC — Goaece HH3KOH (cymmapubiit sdpdekr). Ho moryr O6uith cayuawn,
ROrga 3HaueHHe HHAEKCa COOTBETCTBYET 00Je¢ BBLICOKOH KaTeropu,
qemM otaeapHas AH(pgepeHuHaILHAN OLEHKAa. DTO BO3MOKHO, KOrja
O/IHH NOKasaTeJib COOTBETCTBYCT O/IHOI (HH3KOIT) KaTeropHuH, a ocTadb-
HBIC — 3HAYHTEALHO Oosee BHICOKHM, Oanako MHTEpPBaJbl NOCTPOCHLI
TaK, HUTO NEPEXOJl BO3MOXKEH JIHUIL B COCEJHIO € XY/LICH KaTeropueit.
ARANOrHYHO CTPOATCS AMANAZOHM 3HAYCHHI H BCEX JUPYTHX HHJIEKCOB

(Taba. 3).
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[Ipu naGalojeHun 3a JHHAMHKOH KauecTsBa BOLI 1|E:3{ix:::-;1.nmu ¢ae-
AMTH, YTOOB! KOJHYECTBO PAcCMaTPHBACMLIX NOKasaTe el He MCHSJIOC)
u OBlJIO, 10 KpaiiHed mepe, He Mennlle miaTH (4Todbl 3maucHHe 0HOrO
M3 HHX He Tak CYIIeCTBEHHO CKAa3LBAJOCh HA CPCAHCM FHAYEHHH HH-
gekca). Ecan nx Mennimie naTH H Npejainoaraercs, uto APYrux sarpss-
HAIOUIHX BEULECTB HET, HCOOXOAHUMO JONOJANHTL YHCI0 [10Kaszareaci Jlo
5, moJjarasi HX OUCHKY pasBuoit 5 Gaaaam,

B nnaeke TORCHUHBIN BeleceTs ([y) oObeANNCHL NOKa3aTCau, Hop-
MUpYyeMbie 110 TOKCHKOJOIHYECKOMY npHinaky (cm. Taéua. 1). Ananns
HCXOAHOH TiopMalui [oKaszaJ, 4TO A5l HHJACKCA TOKCHUNBIX Be
HIECTB MOryT OBITD HCMOJL30BAHBLI T€ HC OUCHKH M wTpadunie PyHk-
e, uro u gaa uaaekca MeraanoB (1)—(3). B umiaeke cnenndnye-
CKUN sarpssusiiomux seutects (/y) odbeaunensl HeTenpoaAyKTh, (e
wosint n CITAB  (mopMupyeMbie 110 OPranodientHicckoMy HPH3HAKY).
Ha ocnoBannm nayuennst aannnix, ¢ yuetoM cneuu(Guki paccMatTpiBa-
eMBIX TToKasaTeqell, Aupdepenunansible ONCHKH WA HeDTCHPOAVKTOR,
denonos u CITAB (oraeabno) npeacrasnensl B Bie

3 4 0 da; b
. ‘a - -r-' {:"' }-
I | 40,35 ° PR M= 1 ? (”

Pu, ¢ = 18
I 8) + x; . npu X, 10,

100 — . =
JCNAR = o Xx; € 10,1001. 3)
Pen 20 + 4x; 4+ 0,752 i € | (

Takoit ananason He orpannuMBaeT npHMeHeHHe OUEHKH, TaK Kak
x: > 100 npaxruueckn ne Berpevaercst B pekax CCCP. Hujexe cne-
[E:I(!Jll‘l(‘{"i{llh SATPHAIHAIONINN BEUICCTE npelaaraercs B sHae
3 4
' P+ Pp 7 PenaB .
f:!=i”-:‘p [ T3t = 3 I_l Tai (0)

i=1 f=1

[Ipu orcyvrerBun Kakoro-an6o nokasate.s noJgaraercs p; = 5

| 40,02 (x;—1) )
I 30,06 (x;—1) x> 1,

(7)

| 3

|
|

ks X, < 1.

Merojuika nocrpoenns obuiecanutapuoro nuaexca ([,.) ocnoBau:
d IKCNCPTHO-AHATUTHUCCKOM MOAX0Le H nojapobno usnoxena 8 [1, 2],
MOITOMY 31€Ch PHBOMHTCH TOJALKO OKOHUMATCALHas (Gopmyaa

M H
foe=| %, | 11 6, ®
f=1 fon
1) wi _(, If ) 5, <
.:.i — E_frn.l,x —l Tmax /' e '3. lg}
‘1‘ w; > 3,

FAC V¢ —— OTHOCHTEJILHBIH BEC NOKA3aTeAst; M — COOTBCTCTBYIOWLAN AMD-
(pepenmaibias OleHKa,

J0



Tabauye 4

"ﬂCT]’.’IﬂEIIHE ﬂﬁlll,EL‘ﬂllHTil[JHﬂ]'ﬂ HHJLEKCD MO HCCACIYEMBIM NOKasaTeasiM

wy, DT
[Tokazareas, Bec N
M. F| 5 4 i 9 1

BIIK; (}),22 <] 1—2 24 4—10 =10
Bagemenune 0,17 <10 10—20 20)—50) A—100) =100
BENLECTRA e i ) - |

Muuepaansanus | 0,17 | <TH00 S00—1000 | 10001500 | [500—2000 | 2000
XJAopHbl 0,16 <~ 2X) 200—350) do0-—-300) Al 700 =700
Cyabparit 0,14 | <250 2H0—500) S00—700 | 5001000 }mnu
AK 0, 14 <10 1030 30— 51) 080 =89

Juaycluust y; H o; npusegennl B radd. 4. las odulecanuwrapHoro
HHAeKCa Ha ocnoBe 00pPabOTKH JHTEPATYPHBIX H IKCHEPTHLIX AAHHLBIX
onpejeienbl AHanasoubl 3HAUCHIH HHACKCA NPH HCHOJAL3OBAHHH BOLbI
B XO3SHCTBCUIO-THTLCEBIX  H KVALTYPHO-OBITOBBIX  Heasx  (cM.
tada. 3).

Muaeke npumeceil Iy, CTPOHTCS 110 TPeM HacTblM HHACKCAM: [y,
[y, 1, 3nauenne HujeKca npuMmeceii He MoMKer ObiTh Bbille MHHHMAJ b-
HOrO 3HAYCHHS YACTHLIX HHJEKCOB, MOCKOJILKY VUHTLIBAETCS cyMMap-
HOe 3arpssugioilee BosjaeHcTBHe. KOppeKTHPOBKA HIACKCA ITPOHCXO-
JHUT ¢ ITOMOLULIO CPEAHEro 3HavyeHHsd HaCTHLIX HILEKCOB:

—

&
cp Iy = f 4/ s
jII'u:IJn:‘rmin v 5 . !{'p: :_; 3; fn”-“ = EN ""r.u- ‘{'lr ‘{?1&+ {[O]

3a ocuoBy 0000WEHHOr0 MHAEKca KayecTBa BoAbl (/) npuumnmact-
CA 00LLeCaHHTAPHBIH HHACKC, YMHOMKCHHBLIH Ha (DYHKIHIO OT HIAEKCA
npﬂueccﬁ O(/up). Tlposenennbie Bapuanthule pacuersl A1 QyHKUHH
O (fup) NO3BOJKAIOT NPEAJIOKHTL €¢ B BHAE

306 - 330,
+ 22,21y "

"E;IIH} _-1}“ [11)

OGobulennblii HHACKC CTPOUTCH GoJiee MeCCHMHCTHUECKHil 110 ¢pas-
HEHHIO CO CPCAHHM, MOCTPOEHHbIM 110 [o¢ H [y, UTO MO3BOJISCT NOJY-
HHTL OWEHKY, PA3YMHO COOTHOCHLLYIOCS € BO3MOMKHOCTHMH HCIIOJb30-
BaHHA Bojbl. [IpH OTCYTCTBHM 3arpsisusiioniux BelulecTB (MM eCan Ol
B npeaenax IIJAK) / npakruuecku coBnagaer ¢ loc H OTparKaer BO3-
MOXKHOCTH HCNONb30BAHHS BOALL. Donee HH3KHE 3HAUYCHHS HIJIEKCA
lIpUMecel 3HauHTeJbHO CHHXKAKT Beauuuny [,.. B cayuae, ecan kon-
LeHTpalns Kakoro-1Mbo nokasaress, He BOLICAIIEro B HHIEKCHI, npe-
Betwaer [1/1K, nHeoGxo1uM0 HECKOJALKO YMCHBIIHTL OGOOUIEHHBI HI-
ACKC BBeJeNHEeM JONOJTHHTCALHON (yHkunn e=g %% e g — nan-
OodiblIasi OTHOCHTELHAST KOHIEHTPAUHS KaKoro- .'IHﬁD H3 NnoKasaTeell,
He BomeAwnx B nHjeKcs W npesocxoaauuil IIJK (e;=1). (Vmenn-

_—

IIeHHe HHjeKca [ 3a cHeT ¢ NMOMTH TAKOE e, KaK eCaH Obl 3TOT nok:-
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saTedb BXOAHJ B Kakoi-au60 ungexc). Takum ofpasoM, HHTErpaJblas
OICHKA KauecTBa BOABL [ jig cTBOpa onpejensierca opmydol

[ Lod (1) %, ¢ (12)
4 108 PEKH B LeJIOM
N
| 1 .
fy = T:"—‘J Lielg, kvrs (13)

rae [, — HHTerpaabnas ouenka B k-M CTBOPE; [k, r+1 — AVIHHA YUACTKA
PEKH MeAKJAY R W R 1 cTBOpPOM; L — paauna  peku; N —uHeno
CTBOPOB.

Pacyer HuTerpaJbLbHBIX OUEHOK KauyecTBa BOJAbI HETPYJAHO BbINO.I-
HHTL Bpyunyio. Oanako npH npoBeAeHHH MHOrOYHCJIEHHBLIX pacderon
MOJKHO BOCIIOJIB30BATBCH paspaborannoit nporpammoit aas IOBM
EC=1022 na assike PL. Pesyisrar Buijgaercs B BHAE TAaOJ HULL Hil-
nexkcoB Iy, Ir, Is, Toe, Inp, I 10 cTBOpam. MHJACKC PCKH BBIUHCAACTCH
OTAEJBHO,

[lo coBpeMeHHBIM H NPOrHO3HBIM jaHHBIM Al 28 OCHOBHBIX PCK
Coperckoro Coioza 1o 2| noxkasaTenio BbIYHCACHLI HHTErpajbHbuic
onenku 3a 1975, 1980, 1985 rr. u nHa nepenexrusy, Ilocrpoenst Kaprit
KauecTBa Boabl no /[, aaa kamaoi pexu. [lposejlentblil aHa/IH3 pe3yiib-
TATOB PACUCTOB 11OKA3LIBAET, 4TO B MEPCHEKTHBE BOAA MOYTH BCEX PCK
IpH cooTBeTCTBYIOUICH ofpaldorke GyAeT HPHTOAHA j1s XO3SAHCTBEHHO-
NMUTLEBOIO BOILONONBIOBAHHA, YTO CBH/JIETCALCTBYECT O npapHJabHOM Bbi-
fope NPEAVCMOTPEHHBIX NPOrHO30M BOJAOOXPAHHLIX MEPONPHATHH 1
KalHTa 0BJIOKeHHIL.

Takum obpasom, paccMarpHBaeMas HHTerpaiibnas OICHKa Kaue-
CTBA BOJBI [MO3BOJASET HAISAHO, B YA00HOH hopMe NPCACTABHTL JAHIA-
MHKY KauecTBa BOJILI, BLLAEJHTH TEHACHIIHH H3MEHEHHS Ha [IPOTHOZH-
pyeMble NepHOALI, 1POH3BECTH CPABHEHHE KayecTBA BOALI peyHBIX Dac-

CCHHOB M NPOBECTH OLEHKY 3()(PeKTHBHOCTH MJaHHPYEMBIX BOL0OXpali-
HBIX MEpPOIPHATHH.

BHHHBO, [Tocrynuao
2. Xaporos 22/X 1981 e.
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B. Il. beaozypos, B. P. Jlozauckui, C. A. [lecuna

NPUMEHEHHWE OBOBUWIEHHbBIX MOKA3ATEJIEHA
JAJST OLLEHKH YPOBHSA SATPASHEHHOCTH
BOJIHBIX OB BEKTOB

I. JIsa noaxona K pa3spadboTKe KOMMIEKCHBLIX NOKa3aTeJien

Bonpocul €o3/laHusl KOMILIEKCHLIX TMoOKasartencii aast obobieHHoil
OlLCHKH KayecTBa BOABI paspalbarwiBalorcs B ABYX acnexktax. Ilepswiii,
KOTOpPOMY yjeasieTcss HanOoJiblllee BHHMAaHHe, CBSI3aH € VCTAHOBJCHHECM
rpanuil, NPpUTOAHOCTH BOJHBIX PECYPCOB A5 OTACALHLIX BHI0B BOJLO-
noan3oBanus Jaubo ¢ gopmupoBannem TtpeboBanuil, onpeaeasionlnx
9KOJOrHYeckoe Oaaronoiyude BoAHoro oObekra. B KoHeuHom cuere
9TH pa3pabOTKH Hanpas/jeHbl Ha BBLIABJICHHE HAHJAVUIWIHX CHOCOOORB
3ajlaHusl HOPM OXpalibl BOJA H onpeje/eHHs HX KOHKPCTHBLIX 3HAUCHHIL
B atoM acnexkrte HCCACAYIOTCS KAaK KOMILIEKCHble (0600uiennpie, HiTe-
rpajbHbiC) TOKA3aTeJH KauecTBa BOJAbIL, TAK H <«HEKOMILIEKCHBLICY,
Onpeaeasionie HOpMbl KauecTsa BO/AbLl HE MO COBOKVIIHOCTH MHOIHX
MOKasaTe e, d JHUIL NO OTACILHBIM H3 HHX.

B coorsercrsun ¢ TOCTonm 17.1.1.01-77 «Ocnosubi¢  TepMuHBLl I
ONnpeAe/Ietnst B OXpaiie BOA» NepBble H3 9THX Nokasareaei, 1. €. 00006-
HIEHHBIE YHCJI0BLIC OIEHKH KayCeCTBA BOALI, CACAYET HA3LIBATL HILLCK-
camMu Kayectsa Boan (MKB). O630ps nHecacaoBanuil, HCMOAL3YIOUIIX
Takue nojAXoas, npuseaennt B padorax [1, 2]).

A. A. Bepuuuenxo [1] nposesa anaans pabor 1o OnpeacacHmio
KPHTEPHCB COCTOSIIISL BOAHBIX IKOCHCTeM. DTH KpHTEpHN 00bLIMHO yull-
THIBAIOT YCTOHYHBOCTL, HJIH CTabHJABHOCTB BOAHOI 3KOCHCTCMbL, @ TAKIKE
HCMOJB3YVIOT WEAbHT PHA APVIHX OPH3HAKOB: WEJAOCTHOCTh, CJA0KHOCTD
(pasnooGpasne), naiemnocTh n ap, C HX NOMOWBI TAK WK HHAYC
CTPEeMSITCH OUCHHTL COCTOSIHHE BOJAHON 3KOCHCTEMBI 4epes ee cnocoo-
HOCTL NPOTHBOCTONTHL BHCWIHHM BosicitctBusim. Coraacno [2], oannm
H3 HeHTPAJLHBIX BOMNPOCOB SIBJASIETCH OMNpEAeeHHe HOPMbL 15 3KO-
CHCTEMBI, HTO MOATBEPKAACT NMPHHAUIEKHOCTE PaboT no 3xojg0rHye-
CKHM OUECHKdM K VIOMSHYTOMY BLIWLIE NEPBOMY acnektTy paspaborkn
KOMMJICKCHBIX noxasateqeil. [Ipy 3T0M HOpPMA MOXKeT NOHHMATLCH HE
TONMBKO KdK AonycTumasi rpaniua, Ho H Kak (pyHKUHOHAAbHBII ONTH-
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MyM, oGecrednBaionliii, HAIPHMEpP, MaKCHMAJbHYIO CNOCOGHOCTS BOA-
joro o6bEKTa K CaMOOYHILCHHIO W/IH ero MaKCHMAJbHVIO PrIOGOXO3sii-
CTBEHHYIO NPOJAYKTHBHOCTL. AHAJH3 METO/IOB ONECHKH KAauecTBa BOJABI
8 crpanax—unenax CIB, nposeaennwii 8 padore [3], Tak:xke noarsep-
ALaeT aKTyadbHOCTL HCCJACA0BAHMI, HANPaBJCHHBIX Ha pa3paboTKy
HOpM, TFPAaHHIl KJ4CCOB KauyccTBa BOABLI W NPaBHJa HX NPHMeHEHHS.

psaAc CTpan CTANJaPTHIHPYIOTCSH CHCTEMBI KJaacCHGHKAUHIT BOIHBIX
obbekToB (B craupapre CPP —3, UCCP —4, I'JIP —6 kaaccoB Ka-
tecTBa BOA). OCHOBHBIC Pa3JHUHSL OTHOCATCH K HPABHAAM ONpejeie-
HIST IPHHALJIEIKIIOCTH K KJaccy, 4TO BBH3BaNO H3MCHUHBOCTBLIO CO-
CTaBa M CBOMCTB BOLBI BO BPEMEHH, B MPOCTPAHCTBC (110 KOHTPOILHBIM
CTBOpPAM), a Takxke BHOOPAM PasIHYHBIX NOKa3aTejiell, XapakTepu-
3VIOLIHX COCTOAIHHE BOJHOrO 00Lekta. Ilpn sTOM Xapaxrtephble se-
YIHBL, 10 KOTOPHIM COOCTBCHHO H YCTAHABJIHBACTCS NPHHALICIKHOCTH
K RJIacey, onpeaensioress Kak cpejmee apudmetrHueckoe nanbogee He-
0J1aronpHsATHLIX 3HAUCHHIT ONTHMAJBHLIX T0Ka3aTedcit (peKoMeniani
CIB), Beauunn ¢ 90 %-noil BeposTHOCTHIO HEMPEBLIIECHIHSE (QCCP),
BEJLHUIIBL ¢ MEPecucToM NOKA3aTeNell KaueeTBa BOAB Ha  YCIOBHS
Maaei Boaxoceti (ITHP) w ap. B CCCP npu wopMupoBanuE Kave-
CTBA BOALI HCnoansylores seanuunu ITIAK aas  otaensnsix  nerpe-
anenTos. Ilpu srtom, cornacno [3], wecanezosanus HaMpaBJeHb Kak ua
NOHCK OLCHOK, YUHTHLIBAIOMIHX 3((EKT COBMCCTHOrO NPHCYTCTBIS pas-
JMHBIX COCMHEHHH, TaK H HA pa3paboTKy HOBHIX, 0ojce COBeplleH-
HBIX METOJOB ONpPEAeJEHIsT YNOMAHYTHIX BHIINC «XAPAKTCPHBIX BEJH-
“HH W KOMIJIEKCHBIX nokasareqeii». Ilpu 3s1oM nocaeannm onpeje-
JACETCH NMPHTOJHOCTL BOJBL A8 OTAC/AbHBIX BHA0B BOA0NOILI0OBAHUS
Moo crenenn Takoii npuroanoctH. lLleanio wecaenosanuii spasercs
TAK/Ke BRJIIOHEHHE B OOLLYIO KOMIVICKCHVIO OLEHKY AONOJHHTCILIBIX
CBOIICTB 1 MoOKasarteqacil, He NPeayCMATPHBABLINXCH A€iCTBYIONIMMH
nmpasuaamMn HopMmHpoBaHus. Bee paboTel nepBOTo acmeKkTa HCCJIE10-
BAHUIT, CBSA3AHHBIX ¢ KOMILIEKCHBIMH OMENKAMH KauecTBa BOILI, TaK
HAH HHAYe OTPAaKaloT HeYIOBJICTBOPEHHOCTL ACHCTBYIOULHMH HOPMAMH
OXpanpl BOJ H MPE/LIATAIOT PA3JHUYHBIC TIYTH HX COBEPLICHCTBOBAHMS.
B cBs3H ¢ H3NO0KeHHLIM 3TH PaGoThl CACAVET OTHOCHTH K NOHCKOBDIM.
[loayuennble B HX pamMkax peKOMEHIAUHH HE MOryT OHITL B MOJHOM
00bemMe HCNOJAL30BaHBl B BOJOOXPAliOil NMPaKTHKe 10 TeX Nop, Nnoxa
OHH He OYAyT BKJIOUCHBI B cocTaB jciicTBYOmNX «IIpasua oxpaum
MOBCPXHOCTHBIX BOJI OT 3arpsA3HCHHH CTOUYNBLIMH BO/aMH»,

Bropoit acnekr pazpaGoTKH KOMIVICKCHBIX NoKasaTeacii Hanpagien
Ha MPCOJOJICHHE TPYIAHOCTEH, BCTPCUAIOUIMXCH B NPAKTHUECKOI BOJO-
OXPaHHOH  AeATCALHOCTH. OTJAHYHTEILHOH YepToil 31ech ABIAACTCS
MONCK TAKHX IMOKA3aTe/CH, KOTOphie 000OIICHHO MOTYT XapakTepiso-
BATbh CTENCHbL COOTBCTCTBHA (DAKTHYCCKH JOCTHIHYTOrO KauecTBa BOLLI
ACHCTBYIOUIMH nopMaMi. Takne NOKa3aTeJH A0JKHbB HMETL KOHKPET-
HYIO "HCJOBYIO OUEHKY, OJIHO3HAYHO ONPeACJSIONIVIO TPAHNILY MEH Ay
COCTOSHHAIMH «HOpMa cobaogacTtes» 0 «HopMma He cobuogaertces». [Ipu
ATOM HEAOMYCTHMA CHTYALHA, KOr/1a BbLIXO 3d Npeiesibl HOPMBIL 01HOTO
MOKA3aTeJsl MOKET KOMNCHCHPOBATLCH  VAVUIIEHHEM OTHOCHTC/ILHO
HOPMBL Apyroro. B 3ToM nojixojpe HCKOMIIEKCHBIC OICHKH HEe MOrYT
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CJYKHTH NPEAMETOM Pa3paboTKi, TAK KaK OHH MOJHOCTBLIO OMpejle-
JISOTCS H3BECTHBIMH HOPMaMH oxpanbl Boj. OcHOBHOE BHHMAauue, Ta-
KHM 00pa3oM, JOJIKHO YACAATHCH HMEHHO KOMILICKCHOCTH, T. €. NMOHC-
KaM TOro, Kak YHCJAEHHO OUCHHTL MPOLECCHl, H3IMEHSIOULHECs BO Bpe-
MCHE, XapaKTepH3yeMble MHOHMH MOKa3aTe/siMIl COCTaBa M CBONCTB
BOJB H ONpEACISIONIHE KaYeCTBO BOAL BO MHOIHX NYHKTAX BOAHOTO
obLeKTa, DTa «TPEeXMEpHOCTBH®» NOHATHH «KAadyecTBO BOJBI» (BpeMs —
TOKa3aTeJH — MNPOCTPAHCTBO)  ABJAACTCH €JAHHCTBCHHOH TPYAHOCTLIO,
KoTopas AoJ/KHa OblTh MPCOAOJCHA TPH paspadoTKe paccMaTpuBaeMoil
BTOPOIl TPynnL KOMILIEKCHBIX OUeHOK. B Tem cayuasx, Korja npuiH-
MaeMbie 3a OCHOBY HOPMBI onpeaeasiorest no Hawbdogee «rpedoBa-
TeJALHOMY» BHLY BOJIOMOJL30OBAHNA, OCHOBHOI 3ajavyell KOMIICKCHON
OlICHKH #BJISIETCS OIpeJieJleHHe YHCJOBOH XapaKTePHCTHKH BeJAHYHI
HEeCOOTBETCTBHSl KadecTBa BOAKI YCTaHOBJEHHBLIM HOpPMAam, T. €. olnpe-
aejenHe Mepol (YPOBHSI, CTeNEHH) 3arps3HEHHOCTH BOJIHOTO OOBLCKTA.
Dra mepa goJxkHa obsaaath clielylOUlHEM 00s3aTe/bHBIM CBOMNCTBOM:
oHa noJukHa OblTh paBHA Hy/ o (au00 APYroMy MOCTOSHHOMY YHC/Y)
npi  JI00BIX H3MEHeHHSX KayecTBa BOJALI BHYTPH HOPMAaTHBHOI
obnacti, Tak Kak corgacHo JjeictByiomum <«llpasuiaam» BoaHBII
OOLEKT NPH 9TOM He OVAET 3arpA3HEHHBLIM HH ISl OJHOro BHJIa BOJO-
110J1b30BaHHSI.

BriepBble TAKOH KOMIJIGKCHBIH MOKasaTe b OblJl ony0JAHKOBAH B pa-
Oote [7] 1 HassaH aBropaMu Kosdduuuentrom sarpasHerHHoctH (K3).
K3 pasen HyJ 0 TOrfa H TOJILKO TOTAAd, KOrAa CPeAH BCeX H3MepeHHil
KauecTBa BOJIbI HeT HH ojHoro, Hapymalowero [TIK. Ecan xorsi Owi
OAHO H3Mepenne Mo JawbOOMY OAHOMY TMOKasaTeaid B KakoMm-116o
CTBOpE BOLOINO/IL30BAHHS HE Y/AOBJIETBOPAET JCHCTBYIOUIHM HOpMaM,
BesmudHa K3 cranosurcst 6osblie HYIS.

3navenne K3 Tem Boie, yeMm BoIIIE ypoBeHb npessitenns 11K,
4yeMm uare oHy mapyuwaiores, wem 00JbplIe nokasateseli, 1no KoTopbiv
HMEIOTCH HADPYIICHHS, H yeM Ha GoJbllei YacTH BOAHOro 0O0LEKTa 3TO
HalOmiogaeTcs.

KoMItekenocTs oueHkit yposist sarpsisvensoctn ¢ nomounio K3
HOCTHTAETCH 34 CUYCT OMNPENeNCHHS MO BCEM TPEM <HIMEPCHHAM® [10-
HATHA «RKAUECTBO BO/ILi®: 110 BPCMECHH, TIO NMOKA3ATCAOHIM H MO KOHTPOJIH-
pyembiM ctBopaM. llockoabKy MaTteMaTHueckn ocpejuenne BCerja
CBSI3AaHO ¢ CYMMHPOBAHHEM, OTJHYHTEIbHLIM mpHaHakom obmux ¢op-
M}’J’I AJH paciueTta KB ARBMACTCH HHAJHUHE B HHX TpcX CYMM, UTO H TTO-
CHAYKHJIO OCHOBAHHEM AJad JApyroro HassBauusa K3, npumensiemoro cne-
nHaaucramu HMucruryra xudepuernkn AH YCCP — «kputepuii tpex
cyMmm», [IpH sTOM YMEHLUEHHE YHCAd CYMMHPOBAHHN NPHBOJUT K TNO-
AaBAeHHI0 «uacTHeIX» K3: K3 no nokasarenw (ypoBenb 3arpsisHen-
HOCTH MO OJAHOMY KOHKPCTHOMY IOKa3aTesaio, OCPEAHCIHBIH M0 MHOMKe-
CTBY €ro HM3MepeHHil B OJHOM KOHTPOJIBHOM CTBOPE H [0 MHOXKECTBY
crBopoB) u K3 no KourposabHOMy CTBOPY (YpOBEHb 3arpsi3HeHHOCTH
B JldHHOM CTBOPE, OCPeJHEHHBIH MO MHOXKECTBY nokKasaTeqaell H 1o
MHOMKECTBY H3MepeHHil Kajaoro H3 HHX). Bo3MOXHBI Takxe u Jpv-
rie moandukanun K3, nanpuvep, ONHCHIBaeMble HHXKE, HO BCe OHH
ABJAAIOTCH JIHUIL PA3HOBHAHOCTAMH OO0IIEro MOAX0jd, OCHOBANHOIMO HA
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oanosznaynoil csasu ¢ [1IK n va npununne Tpoiinoro cymmupoBanus.

Kpome K3 H3BeCTHBI TaKie APYrHE OILCHKE YPOBHS 3arpsi3Hen-
HoctH. K HuUM oTHOcHTCs, Hanpumep, npeanozxenuntii B. 1. EMeansi-
noeoii, I'. H. danumnosoii [4] yeaoBuslii Ko (punent KoMNIeKkcHOCTH,
PABHBIH OTHOWICHHIO KOJIHUECTBA nokasatesell, B KOTOpuX Hab.110-
Aalorcst wapyuwenust J1AK, kK obuemy uncay HamepseMplX nokasarteiei
KauecTBa BOAbBL IJTOT KOIPPHUHEHT, MO APEI0KCHHI0 ABTOPOB, MO-
AeT onpeleanrnes aas 1, 10, 30, 50 u 100-gpatnoro npesbiuicnis
IIAK. Kospduiment KOMIICKCHOCTH MOKCT ®ailTH npakTHuccKoe
NpHMEeHelne HapsiLy ¢ H3BCCTHBIMH OUEHKAMH VPOBIsi 3arpsi3HeHHOCTH
no xpatwocti npessiumicins ILAK n nosropstemoctH npeswienus no
OTAGABHDLIM MOKA3aTeasM Kauecrsa Boabl. bosiee obobitennnlii xapax-
TeP UMECT HpeAioKeHHblit B padoTe [5] «koMOumaTOpHblil HHACKC 3a-
rpsisienns (KKM3)», Oanaxko ator nokaszareanb ocWoOBAH 1Ha HCKYCCTBCH-
HOI AHCKPETHZAUHH HCXOAHOI HHPOPMALHE H COZCPIKHT NPOH3BO.ILHO
HABHAYCHHBIC napaMeTpnul  («xos(duuuent sanacas, H3MCHSIOULIIICSH
B 3aBHCHMOCTH OT YHCJA <«JIHMHTHPYIONIHX NoKasaTtecil 3arpysue-
Hitst», Oanibl, Knacesl). Hescno takmke, Kak onpeiessts ypoBelb 3a-
FPSI3HCHHOCTH B CJyuasx, Korjia kpatnocts npesbienns [TJIK aas
PA3JHMHBIX H3MCPeHHH OAHOrO M TOr0 7K€ MOKa3aTCeaIs COOTBCTCTBYET
pPasanyHbIM OUCHOYNUBIM Oanyiam. Hakoneu, pacemarpusaeMblil HHIEKC
He mpeaycMaTpHBaeT HCOOXOANMOCTH OOGOOULCHHA PE3yabTATOB H3Me-
PEHUIl MO MPOCTPAHCTBY B C/yHa€ KOHTPOJISI KAUCCTBA BOJABLI B He-
CKOJLKHX NYHKTAX BOAHOro o0LEKTA.

Takomy obGobuennio yaeasiercst Buumanne s ¢ratne A. B. Kapa-
vinesa u Ap. [6] n Xorst B 9700l cTATHhe PEUYL HIET O PACYCTHBIX KOH-
HeHnTpauniX B CTBOPAX HHIKC BLIMYCKA CTOMHBLIX BO, OCHOBHBIC MO.I0-
HKCHHSL aBTOPOB, NPCJACTABJSIONINE HECOMHEHHBII MUTEPee, MOryT ObiTh
pacnpocTpaHennl M Ha CJAy4YaH OLCHKH KAaYeCTBA BOALI IO Pe3vibTa-
TaM (aKTHYCCKHX H3MepceHHil. Tem ne Mence pacemaTpHBaeMpic aABTO-
PaMH MOKasaTeaH SBJSIIOTCH HCAOCTATOMHO KOMOJICKCHBIMI, TaK Kak
He NPeJiyCMaTpHBAIOT CBCPTLIBAHMS HCCKOJIBKHX NOKA3aTe/ell KauecTna
BOALI B Oinil 00o0OmicHuBI nmokasateab. B cssiam ¢ 3tum nanbodee
OOUIHM H B TO KC BPeMsi AOCTATOUHO MPOCTBIM NPEJICTABHTCICM BTO-
poro nmojaxoia K (GopMHPOBAHHIO KOMILIEKCHLIX NOKA3aTEACH ABJSETCS
Koa(ppuunent sarpasuertoctn (K3), ocobennoctaM npHMEHENHa Ko-
TOPOro B BOAOOXPaHION NpaKTHKe M MOCBHUIACTCH JaJdbHEllIce H3J0-
AKeHHe.

2. CpaBHHTE/ILHASI XAPAKTEPUCTHKA PABJIHUHBIX
MOaH(pHKauMH KoadduumenTa 3arpaA3HEHHOCTH

[Tpeaaoxennntii vamu 8 1975 r. [7] koapduuuenTt 3arpsa3HenHocTH
(K3) paccemarpusaacst takxe B paborax [l, 8], rae ynomuHa och
0 pasanunux Moanhukaunax K3. OcropupiMu 13 9THX MOAHGHKAIIHH
SIBIAIOTCSI g-nokasarte b (Hanbdonee npocToll, OpPHEHTHPOBAHHLIH HA
vuer otkaonenuit or [IAK no otacasusiM uurpeenram) n f-nokasa-
Teab. [locacanuil yuntoiBaeT oanoBpemMeHHoOe NPHCYTCTBIC B BOAC He-
CKOJNIBKMX BCHLIECTB C  OAHHAKOBBIM JHMHTHPVIONIHM MAOKa3aTejleM
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BpEAHOCTH (/ITIB) B cooTBeTCTBHH ¢ (QOPMYJAAMH, ONpeae.aeHiibIMHI
mm. 21 u 27 «[lpaBua oxpadnsl NMOBEPXHOCTHLIX BOJ OT 3arpas3HcHus
cTouHbIMH BogaMu». Q6wasn dopmyaa aaa pacuera K3 umeer B

]
i®

[ Y
K== 1 3y, (1)

' =1 j=1 n=1
rae i — HoMepa nokazareaeil KauectBa BoAL (ando rpynm ¢ 0dina-
kopeim JIIIB); j—wnomepa crtBopos (nyuxktos koutpoasi); n, N, —
HOMepa H3MepeHHil i-ro nokasares B j-M CTBOpe n oOuiee KOJHYECTBO
9THX H3MEpPeHHH 3a aHaJusHpyvemblil nepHoy (KBapraa, rol M T. 1L.);
N — obuiee uncao Hamepennit seex [ nokasartedcii Bo Becex J cTpopax
34 9TOT NEPHOL.

Beanunna Ilijn XapakTepusycer OTHOCHTEABHYIO BETHYHHY Hapy-
IeHHs HopMatHBa Ha i-il nokasarean (AndO Ha (-10 TPyNNy nokasare-
Jei ¢ oanHakoBuiM JIIIB). Jrta seanunna pasianuna 1as pasHplX Mo-
Anduxkauuit K3. Jas a-noxkasarcas I, =ai,

if_fﬂ )
Yijn = MK, *

& [ 1Ciju — TLULK | — ecan TLAK,; napywen, @)
=10 — ecau [1JK,; yaosiernopsiercs,
rae Cijn -—— KOHUENTPAIHS [-10 [0KA3aTCad B j-M CTBOPC HPH f-M N3-
MepeHIiiL,

Han p-nokasareas K3 Ilij.=Bijn, rae

[ L 3 L =
2.? L 1, ecan s _Cun =1
& TRy~ 7 T & TG 2
Pifn = y s [d)
() ' C11 Z{ Cu < |
I- i oo Kt .I g ] l IﬂHI e ¥

rae [ u L; —uHomepa noxkaszarteeil, BXOASIWHX B i-10 Fpynmy o Ko.Jlive-
CTBO H3MepseMbIX NOKasare.cil B 3Toil rpynne.

[pu pacuerax no ¢popmyram (1, 3) snauchus P-noxazateasr K3
Oyayr paBubl HyJM0 («34rpPS3HEHHOCTH HET») TOraa H TOJLKO TOT/a,
KOrJla CYMMd OTHOWCHHI KoHuenTpauuit ¢ oannakossiym JINB K cBonm
[TAK ne Gyacr npesvimars exnunus Beex JIIB po Beex crBopax npi
BCCX H3MCPEHHSIX 3a aHaJm3upyemblii nepHoja spemenn. B oranune
OT a-nokazareass K3, KoTtopuiii Tpebyer BuNOJHCHHSA apHDMETHUECKIX
ONEpauHii TOALKO /A TCX H3MEPelHil, rjie 3apuKCHPOBAHO HAPYUICHIC
[TAK, B pacuerax P-nokaszateast yyacTBYIOT BCe namepenns. Ilosrowy
pacyer f-nokasarcas CBU3aH ¢ cvHleCTBEnHo OGOALIIHMH 3aTpaTamu
Bpemenn (opucHTHpoBouHO B 5—I10 pas), ueM pacuer a-noxazarteni.
Ecan Bblunciaennss g-nokasateas BHIOJNSIOTCS COTPYAHHUKAMH €O
IWKOJILHBIM oOpasosaunem Oes npumenenns DBM, ro aast Beluncaenns
P-mokasarteas 1enecoobpazHO NPHMEHATL BHIMHCAHTEILHVIO TeXHURKY,

B nacrosulee BpeMst A5 NPAKTHYCCKOTO HCHOAL3OBAHUA B pabore
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3apucuHMocTh [-loKasatess oT o-NoKazaTens s PasAHuHBIX TPYNIL

a—I1 u 11l rpymnet, colcpaauise 0o "eThipe NOKasaTeasf, € OJAHHM JIIB (kpymKoMm oTwme-

qeHM aHavenust K3 no ctoopasm n ywactky aam LI rpynnni 3nesloUKol — aan [1f rpyinu);

6 — IV rpynna, colepmalian JApa Nokazarean c 0JHHM JMNB: o —obmufi K3 aaa crnopon |,
2, 3 B yyacTKa p NeaoM.

oprauusaiuii, CBA3aHHLIX C KOHTPOJEM KauecTBa BOJA, BHAHMO, LEJe-
co06pasHo pexoMenaoBatTh npocreiimmii Bapuaut K3 (a-moxasaredn),
KOTOPHIl  1103BOMSICT OUEHNBATH VPOBEHL 3arpASHEHHOCTH  OTHOCH:-
Teabiio Hauboaee xecrkux IIJK, ycranosjgennnix «llpaBnnamu
OXpaHbl NOBEPXHOCTHBIX BOA..» s MNOKasaTeJeid, Onpejesionnx
cocTaB u cBoiicTBa BOABL. [loCKOABKY 3HaAueHHs «@-MOKasaTe s, Kak
MpaBHJ0, MeHbllle 3HaueHuil P-nMoKasartes, TO NPHMEHEHHE O-TOKa3a-
Tejst OyleT J1aBaTh 00Jee HH3KHE YPOBHH 3arpsi3HCHHOCTIN 11O CpaBHe-
HHIO ¢ P-TIOKazaTeacM, COXPAHsst MPH 3TOM COOTHOIWEHIHS «XYyiie—
Jyullles MO VPOBHIO 3arpaA3HEeHHOCTH MeXKILYy PasiHUHBIMIL BOAHEIME
o6bekTaMu (GO UX ydacTkamu). DTO 031AYAET, UTO €CHH HEKOTOPLI
BOAHBIT 00bekT A no f-nokasartenio cuntaercs OoJjee 3arpasHCHHBIM,
yeM 00BeKT B, TO M g-nokKasaredan Adsi oObekTa A Oyper XyiKe, yeM
s B, DTO WAJIOCTPHPYETCS NPHMEPOM, BHIIOJHEHIBIM B pasjenc J
naunoil padors (cM. Tadauny). JLast atoro npuMepa cTBop 1 sBaseTcs
Hanbogaee 3arpsA3HEHHLIM, a CTBOP 2 — HAMMeHee 3arpusHeHHbIM KAk
nmo a-noxazareamio (a;=321; ax=1,18), Tak u 10 P-noKazaTesaio
(B1=8,68; P2=3,46). IIpumepno TaKoe yKe COOTHOWICHHC MEIKIY G- H
f-moKasaTeaMu coxpansiercst i B uesom mo K3 jaas paccmarpusae-
moro vuactka pekn (a=1,89; $=>5,35). Jluneitnpit xXapaxkrep CoOTHO-
LIeHHH MeKAY ¢- H @-N0KA3aTeISIMH HTIOCTPHPYETCs TAKHKE PICYHKOM,
HAa KOTOPOM MOKa3aHbl 3aBHCHMOCTH [ OT @ AJsi pPasiuuHbiX rpynn
nokazareaeii, [Ipu aroMm ofpaniaer Ha ceds BHHMaNHE CYUICCTBEHHAA
3aBHCHMOCTL 3HAuyeHnii f-noxasarteis OT 4HCAA H3MEPACMDLIX HHIpE-
nueHToB. JleHeTBHTEILHO, ecan «-l0KasaTeb 3arpsasHeHHOCTH HMEeT
HanGoabliee sHaucHie juast o6bexktHBHO Hauxyamed [V rpynnet noka-
zareseil (HedTENnPoOAYKTH, (eHoab), TO no f-mokasartenio nandoace
sarpsisHeHkOfl  npuxoantes cumtar, 11 rpymmy. D10 MPOHCXOANT
BCJCLCTBHE JABHO MOAMEUCHHON PsijlOM HCCJEA0BATEACH 3aBHCHMOCTH
Croco6a OLCHKH B3aHMOBJHSHHA BEUleCTB ¢ ojmHaxkosbiMu JIIIB, Ko-
Topuiit onpejaesien nm. 21 um 27 <«lIpaBua oXpaHbl MOBEPXHOCTHLIX
BOA..», OT UHCJA H3MepcHHIl PeayabTaToB 3ITOro cnocoda, TaK KaK
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CYMMa OTHOHICHHIT KOUUCHTPAUMIT HCCKOJILKIX BeweeTs K csoum [TJIK
BCCI/1a OVAeT HCOTPANHYCHHO BO3PACTATL OPH YBCJAHUEHHH KOJHUYECTBa
HHEPEANCHTOB, VYACTBYIOULHX B pacucre, XoTs COCTaB H CBOICTBA
BO/ALI MIPH 3TOM MOFVT M HC YXyjwaTtbes O0Jaroiapa nposBJaclio
CBONCTB AHTATONH3MA NMPH B3aHMOACHCTBHE pas jHuHbIX Beuleern., Pac-
CMOTPCHHBIT NpUMep HArJASANO 3TO JICMOHCTPHPYET, TaK KaK jlaxke
IHI1 rpynna noxkasarteici, nmeonas o0beKTHBHO HaHMCHbUIHE MPEBHI-
menns [LIAK, nmo B-nokasarten oxassiBactes Oodee 3arpsiasHeHHON,
yem IV rpynna.

B cBsu3H ¢ 3THM TPYAHO He coraacHTbes ¢ mHennem A. B. Kapay-
wepa [6] 1 MHOrHX ApPYrux asTOPOB O TOM, HTO ONHCANHNHBIT CHOCOD
yuera B3aHMHOro BJaHsiis Beutects ¢ oauHaxopuim JIIIB «ie nosy-
Uil elle HeoDXOAHMOro TeopeTHUeCKoro 000CHOBANHA H B HEKOTOPOIl
MEpPC SIBJISCTCH CMOPHLIM».

3. Meroauka pacuera g-nokasareqs K3

Hanubtit pazaes paborsl COACPANT OMHCAHHE NPABHI H NOPHAKA
pacuera K3 0 MOMKeT CAVANTL PYKOBOJACTBOM AJs CHCIUHAJHCTOB, Ke-
JAWUHX HCHOJL30BATL ITOT NOKA3aTeIb B HpakTHyeckoil pabore no
OLCHKE YPOBHSI 3arpa3HCHHOCTH BOAHDLIX 0OBHEKTOB,

3.1. Koadpnunenr  3arpsisHeHHOCTH  MO3BOJIACT  KOJHYECTBEHHO
XapakTepH30oBATH H CPABHHBATL MEAY COO0I YPOBHH 3arpsi3HCHIOCTII
OTAEJBHLIX BOAHLIX OOBEKTOB, PA3IHUHBLIX PErHoHOB H pecnybaHK.

B nadHoil METOANKE CAeAYeT VUHTBIBATL TC HOPMATHBbLI, KOTOpLIC
MpeUbSBAAIOT  Hanbodee BBICOKHe TpeboBaHMI K KayeCTBY BOJLL
Obuiuno rakumu asasiiores poiboxossiicrsenunie MK, 3tor noaxoa
obccneunsaer npuMeHnMocTs npeaaaracmoro K3 aas awoboro suzaa
BOOMO/IL30BaA H L.

Papencrso K3 uynio oznauvaer, yro 148 AanHoro Bojloro o6nekra
BCC HOPMHPYCMLIC MOKA3AaTe N KayecTBa BOALl YAOBJACTBOPSIOT CBOHM
HopMaTusiibiv snavenusim (I1LAK). Beanunnn K3, Ooabmine nyas,
CBHACTCABCTBYIOT O nannunu npesoiiwenus 1K,

Beanunna K3 xapaxrtepusyer cpejiee NpeBLILICHHE HOPMaTHBOB
B noasnx [LAK. Hanpumep, K3 =0,2 oznauaer, 4yro HopmaruBubie napa-
METPhI  KauyecTBa BOJALI  JanNloro Bo/JAHOro 00bLEKTAa HJAM y4aCTKa
B cpeanem na 20 % npepoiwaior cson [TIK. HApyrumu ciaopamu: ka-
HCCTBO BO/bl JlIAHHOTO BOAHOIO 0O'beKTa HaH yuacTka B 1, 2 paza xyxe
HOPMATHBHOrO (0e3 yuera COBMCCTHOrO NMPHCVTCTBHS B BO/C BelLeCTB,
OTHOCSIHXCH K oaHomy n tomy e JIIB, o uem rosopuiocs Boime).

3.2. O6masn dQopmyaa aast pacdyera npocreiimero sapuanta K3
(u-nokasareas) nveer BuA

/7 N s
i | | 1 'F'"": —“-f_,r'.r.' :
e B .
N 2’ 2& LT
i=1 j=1 n=l]
L. — | |Cijn — 11LOK|, ecan C;;, > IK,,
i/n |' [_}r eCJH C”-_,I <. | 1.1[{5.
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rae Cijy — KOHLUEHTpALns (-ro nokasartelst B [-M CTBOpE TPH 11-M H3-
mepennn; Nijp - ofulee uHCE/I0 M3MCPCHHIT [-r0  nokasareas B j-M
cTBOpE 3a mnccheiyemblii nepuoa; N— obulee 4yHCI0 BeeX H3Mepenuil
(¢ KoHUueHTpauusiMi Kak Bbie, tak u Huxe TIJIK) 3a anaansupye-
MbIH repunoa (kBaprad, roi), [/ w J-—obulee yucilo nokasaresien H
CTBOPOB.

MeToHKa NO3BO.ISIET anajoriubbim olpazom paccunteiBarts K3
o i-My nokasate/io na sceM yuactke (w;) u K3 nmo BceMm noxasare-
aaM B j-M ctBope (o). Takim 06pazom, METOAHKA 1aeT BO3MOIKHOCTD
NOACUHTATL 1ie TOJALKO olwuil K3 nas BOAHOro o0beKTd Wil yuacTKa,
HO Takzme odoDlentble XapakTepHCTHRN 3arpa3ieduocTH no 0JAHOMY
A000MY MOKA3aTC1I0 HAa YUacTKe H 10 BCeM NOKazareasM L1 OJHOrO
Jaiboro crBopa.

3.3. HopMupyembie HHrPeAHCHTHI, HauboJiee 4acTo onpeicasemue
B MNOBCPXHOCTHBLIX PROJAax, HCOOX0AMMO Ppa3dnTh Ha psijl  TpyMHi:

[ rpynna — kucaopoannii nokasarean DITK, pacrsopenusiit Og;

[1 rpynna — TOKCHKOJIOTHUCCKITT moKasaredb: aMMOHII, HHTPHTD,
MeJl, WHHE, TOp, KaiaMmull, KoOAJbT., MBILIDLAK, Keleso,
CITAB, cesun, uMaHpibl, HHKJIOTEKCan, QopMaibIeri,
KanpoJgakram, XJaopodoc i ap.;

[II rpynna — cauuTapHO-TOKCHKOJIOTHUCCKHI NoKaszaTesb: Cy b(paThi,
XJOPHABL, HUTPATL, Kajanil, Kajabuuii, Maruuii, narpmi,
Banautil, Moandiaci, CBHHEI, PTYVTb, 00D, POAAHIIL;

[V rpynna — poiGoXo3siicTBEHHBIT NMOKa3aTe b, HeTENPOAYKTH, e-
HOJ1LI.

3.4. Takne nokazaTteayn, Kak OKHCIACMOCTL (MepMaHraHatTHas H
GuXpoMaTHan), He HOPMHPYIOTCH M MOTYT HC yuHThiBaThes. B cayuae
HEOOXOAMMOCTH HX CJACAYET OTHCCTH B OTHACABHYIO Ipynmny — opramil-
qeckne npumec. Jpyrue Beuiecrsa, He HacTo BCTpPCUAONHecs B no-
BEPXHOCTHLIX BOAAX M He YIHOMSHYTHE B NEPCUHCJICHHLIX OfATH TPYII-
max, MoryT Obl'Th OTHCCCHLI K OAHOI U3 3THX FPYIN NO JHMHTHDYIO-
HeMy npuanaky speadoctn  (eM. «llpaspiaa oxpanbl DOBCPXHOCTHDBIX
BOJ OT 3arpssienius cTounbiMu Boaamu», M., 1975 r.).

3.5. MMopsirok pacuera K3:

a) onpeaeasiercs cymma npesbimennit ILIK no xkammomy i-my
OKas3aTe 10 718 BCCX H3MCPCHHIT ITOro nokKasaTeqasd 34 anajJnsupyc-
MBLIT NIEPHOJL BPEMEHH BO BCEX CTBOpPAX H3Y4HacMOTro yuacTka, DacceilHa,
pernona, pecnybJTHKH

l‘lhl. ||r

3 v
l Ju = iy ikl
=] ju=1

Cijn— TLIUICY,

rjle j — HOMCp CTBOpA; 1 — HOMCP H3Mepeluil i-ro nokasareas B j-M
CTBODC.

B pacuer BKJAKHAIOTCH JHIWbL TE H3IMEPCHHI, B KOTOPLIX HC V,/10-
gaersopsiores [LIK. B tom cayyae, eCaH BCe 3HAUYCHHSI KOHUEHTPA-
wHii [-ro mokasaTeas vaosaersopsiior [LIK, 10 XA;=0;

6) nojacuureiBaercst N; — obuiee KOJHUECTBO M3MEPEHHH KaXK/10ro
[-r0 MoKasaTe s 1o BCEM CTBOpPAM 3a ONpeie ICHHDLIT MPOMEHKYTOK
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ppevenn. N; BKJIOUaeT BCe H3MeEpeHHA, a HE TOJbKO T¢, B KOTOPBIX
npesnimaerca ITIK:

B) BHBIUNCASIETCS o — KO3(DGUUHEHT 3arpasieiHOCTH BOJHOIO 0061-
EKTa MO KaxJIOMY (-MY MOKa3aTeio

)
i sema N NAK;

') cyMMUpOBaHie BEJAHYHH B Npejeiax Ka)<JAoH rpyninsl H JejJeHuHe
MOJVYEHHOro upcaa Ha oOlLlee uHC/HO BCCX NoKasatedel rpynno ' gaer
KO3 hHIHENT 3arPA3HCHHOCTH TPYINBL (yp;

A) oduil  KoapHUHEHT 3IarpA3HEHHOCTH « BBIUHCIAETCH Kak
CYMMa «; MO BCEM FPYHIaM, ACJACHHAH HA KOJNHUECTBO rpynmm ',

K3 ueaccoobpasHo CUHTATL NOKBAPTAJALIO, 34 TOJ, 34 NATHIETHE,

€) B ciavuae HeoOXOAHMOCTH Bulupcasiercst Ko3gduunent «; 3a-
FPA3HEHHOCTI BOJAHOrO OObEKTa 10 KaXA0MY [-MY CTBOPY H MO BCEM
noKaszaTeasm

r Nig

[ %S Aijn
A4, = — T T
)= 2 2 TR

i==1 =1

rae N; —uHcJio N3MEpeHHil BCeX nokasartedeil B j-M CTBOpPe 3a pac-
CMATpHBAEMBLiT NepPHOL.

[Mpumep pacuera K3 npusegen B tabauue. Pacuer BbNoOJHEH AJs
y4acTKa BOAOTOKA, IJI¢ ONpeae/sinch noxasateau B 3-X CTBOpax no
OAHOMY pa3sy 3a HccaeayeMblil KBapTal.

B pmaunoM mnpuMmepe NOJACYHTAHBI TakiKe 3HauyeHHs [-noxKasarens
K3 mo rpynnam. IMoayuennoe obuiee 3paucnue a-noxkasareas K3
papio 1,89, dTo o3nayaer, WTO COACPKAHHC B BOJe HOPMHPYEMBIX
BeUIeCTB Ha yuactke B cpeinem na 189 % npeswimaer [TJAK nan xka-
yecTBO BoAl B 2,89 pasa Xyike HOPMATHBHOrO.

[Ipu pacuere K3 caeayer oOpawiats BHHMaHHe Ha CHCTEMAaTHY-
HOCTh KOHTPOJIS, T. €. HA HAJHYHE JJaHHLIX MO0 BCeM NOAJIealHM KOH-
TPOJIIO MOKasaTedsM A BCeX HHTepBanoB pacuera. Hapymenue cu-
CTEMATHUHOCTH KOHTPOJIS MOZKET TNpPHBECTH K HCKaKeHHIO BeJll-
yunelt K3. OcobGenno BHHMAaTEJNBbHO CJ€LYyeT KOHTPOJIHPOBAThH HaJHUHE
JAAHHBIX MO [oKazareasM, B HaHOOJLIIEH CTENneHH npeBblllaoiinmM
[MAK, wanpumep uchrenpoaykram, ¢enoaam H ap. IlpH oTcyTcTBHE
JAHHBIX A8 Kakoro-nub0o HHTepBajsa BpeMmenu nubo yyacrtka HeoOXo-
JUIMO Z1eJ1aTh COOTBETCTBYIOLIHE NMPHMCHYAHHS, TAK KaK B 3TOM cjyuae
snavenns K3 weanss conoctasasts ¢ K3, moacuHTaHHBLIMH NPH HAJIH-
YHH JAAHHLIX O cojlep:annn HedTenpoavKTOB, (enoJoB H Ap.

.y

' Jlannoe npasuiao pacyera MPHroAHO TOJALKO B TOM CJydae, CCJH HHCAO H3ME-
peniil No Kaki10My noka3aTteno B rpynne (HAH nmo KaXAoOA H3 Krpynn] OJAHHAKOBLL.
i

LT

D nporusroM cayuae caeayer noabzopatiest QopMysio 2 = SN
£

42



B rtex cayuasx, Korja KOJHUYCCTBO ONpPEjleJieHHil 1oKasaTencit cy-
HECTBCHIIO PAZJIHUIO [AJISI PA3HBIX  YYaCTKOB, HCOOXOAHMO HCKYCCT-
BeHHO NPHBECTH 35TH JaHHLIC K CONOCTABHMOMY BH/Y, HAanpHMep, Bbl-
YHCJAATH HX cpeancapudMernueckoe 3navenpe. [JaabHeiiline pacyerh
K3 caeayer BecTi no 3THM CPCANHM 3HAUMEHHAM, CUHTAs HX 3a OAHO
onpejesieHHe.

OnmicandsiM cnocodoMm namu 0ol obpaboTansl BEJAOMCTBEHHBIE H
JUTEepatTypubie Jausble 3a nepuop ¢ 1969 no 1979 rr. aas 20 ocnos-
HBIX pek crpanbl. Haxkonaenuwlii onwiT nossoaser cuntath K3 ya00-
HBIM B NPaKTHYECKOM NpHMeHEeHHH OOOOLIEHHBIM MOKa3aTciaeM, Mo3Bo-
JSIFOULHM OLCHMBATL M COMOCTABAATL MeXXAY COOOH YPOBHH 3arpi3Hen-
HOCTH BOJHBX OOBLEKTOB M TeHACHIHH HX H3MCHCHNS.

BHHHBO, IHocrynuio
2. Xapbkos 14{VIII 1981 e.

CINHCOK JHTEPATYPbI

. beanorypos B, I, TTecuna C. A. Meroauka obobientoil OlLEHKH Ka-
yecTRa BoAu. — B ki.: Marepuanam Beecowos. xondepenunn «Bonpocs Meroposorii
FHAPOXHMHYECKHX HCCACXOBANNIL B YCJAOBUAX auTponoreHHoro sansuns». Hosouep-
Kacck, 1978, ¢ 100.

2. Bepunuenso A. A. Auajauz 3K0J0THYECKHX OUEHOK Kda4eCTBA [OBEPXHOCT-
HBIX BOA € BOZooXpauublx nosuiumi. — B ku: Teancw coobuenui Beecows.  Kou-
depenuun «OueHka W KJaccHPHEAUHA KauecTha TMOBEPXHOCTHBIX BOJ AJA BOJONOML-
soauns». Xapskon, 1979, c. 11—I17.

3. Bepnauenko A. A, Jlockvros H. &, beangeunxo 0. Il. Meroau
OUEHKH KauecTBa NOBCPXHOCTHLIX BOJA W NPHHUHNB HX KJaCCHPHKAUHH, HCNOJb3ye-
Mple B crpanax — uacHax CIB. — B kn.: Tesucut coobuienuit Beecoios. xondepenuni
«OuenKa M KJAacCH(PUKaIHs KAvuecTea NOBCPXHOCTHBIX BOJ JUIA  BOJAOMNOJL3IOBAHHA .
Xapbkos, 1979, ¢, 17—21.

4, EmMmeansunona B. Il, Danuaosa I'. H. Onur npeasaprtenstoil ouei-
KH CTCNCHH 3arpA3feHisi BOAHLIX 0OBEKTOB MO BeAHYHHE YCAOBHOTO KO3(HUHEHTA
koMnaekcHoett. — B ku.: Tesmcw coobiutennit Beecows. kondepennun «Ouenka o
KJAACCHPHKAURA KavecTna MOBCPXHOCTHMX BOA AAS BOAONOALIOBAHMA®.  XapbKow,
1979, ¢. 126—128,

5. Emeansanona B, Il, Hauwunosa I'. H, Beunn A. A. K sonpocy
CO3AAHHA CHCTEMBI KOMILICKCHOf OHEHKI  3arpA3HeHuss BoAbl BOAOTOKOB. — B gH.
Tesicu coobmennit Beecows. xoudepenunn «Ounenka o EKnaccH(pHKaUHA KauecTsa
IOBEPXHOCTHLX BOA A4 Bojonoab3obauus. Xapbkos. 1979, c. 126—128.

6. Kapaymwes A B, Cxkakaanckuft B. [, lIBapuMan A 5, day-
cropa JI. M. Ouenxa 3arpasHeniocTi BOAHEX OOBEKTOB N0 MHTErpa’AbHLIM MOKasa-
teasnM.— B kn.: Martepnaaw V Bceecows. Hayu. CHMNO3HyMa no COBpPEMCHNLIM Dpo-
GaemMasM CaMOOMMIICHHS M pervanpoBaHiis kKauecTsa soau. — Taaamm, 1975, cex-
unsa 4, 4. 1, ¢. 97—106.

7. MMozanckuit B. P, Beaorypos B. I, ITecuna C. A. O6 ouepex-
HOCTH pasMCIelnisi ABTOMATH3HPOBAHHEIX CHCTEM VIPARJEHHA BOACOXPAHHBIMH KOM-
maeKcaMu. — B ku.: Marepnaast V' Beecolos. pay4y. cHMIO3HYMa 1O COBPCMEHHHM
EpOGACMAM CAMOOMHUICHHS W PEryanposanns kavecrsa soast.~— Tanaum, 1975, cex-
uusn 4, 1. 2, c. 178—182.

8 Jlozancknit B.P., Beanorypos B.Il, [lecuna C. A, beangenxo
0. TI. OGobulenipit NOKa3aTeab Aas ONeHKH 3arpH3ieHHOCTH BOAHLIX O0OBEKTOB. —
B wi.: Tesnen coobGuenuit Beecows. koudepenunn «Onenka M Kjaaccupuralis xa-
qeCTAA MOBEPXHOCTHHX BOA s BOAOHOAL3OBaHMs». Xapbkos, 1979, c.  24—26.
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B. H. INypapui, JI. H. Kapmawos, B. K. Yuxuna

YOPOULEHHBIE ®OPMV/JIbl 1JIS1 OLEHKH
KAYECTBA BOJ1bl

[IpoGiieMa KOMILICKCHOrO OLeHHBAls KAUuCCTBA BOALBI B HACTOR-
HICE BPEMsl HMCCT BAKIOC H nepBocTeneiiHoe snavenie. Jra npodiacma
3aHHMJAeT UCHTPAJILHOE MECTO B BOJAOOXPANC, MOCKOJALKY HIrpaeTr He-
OOXOANMYIO POJIL MOMTH BO BCEX OCHOBHLIX €C HANPAaBJACHHAX BIJIOTh
0 ynpasaenust kayeeTsom BojAbl. O macimiradax TpyiHocTeill Kak He-
onpeaes CHILX, TAK 4, B OTACJLHBLIX CAY4afAX, HCNPCOAOJIHMBIX, TFOBO-
PHT XOTst OBl TOT axkT, uTo 34 NOCICUINC NOJABEKA HC HOABHIOCH HH
OAHOUO OPHAHYCCKOTO JAOKYMCHTA, 3aKOH0JaTe ] LHO VTBePKAaloNero
TOT HJIH HHOI CNOCOS OUCHHBAHUI KAYeCcTBa BO/AbB KAK PCKOMCH/VEe-
MBIT K obutemy npumenciinio, M ato neemorps Ha oJnuioe 1 BCe BO3-
pacTtalouee KOJOHUCCTBO HayUHBIX HCCACAOBANHII IO OUEHKC H KJjaac-
CH(pHKAIMH KAUCCTRA BO/L

Kparko npoanaausupyem NPHUHHBL CO3AABUICHCH CHTYAILHH.

Kak nokasslBaeT anajaus JUTepaTypsl H, B HACTHOCTH, PE3VJALTATHI
padborn Beecoloanoil Koudepenunn no olleHKe 1 KaaccHpUKALHN Ka-
yecrsa Bojawbl (r. Xapukos, 1979 r.), B HacTosiulce BpeMsi HAVUHDIC
npopaboTKH MO KOMIJICKCHBIM OLCHKAM KauyecTBda BOAL B COBOKYI-
HOCTH HE OXBATLIBAKT BCe BOIMOMKHLIe cayuan npumenuvoctd, He-
OJAHOKPATHBLIC MONLITKH NPEAJOKHTL VHHBCPCAJALHVIO (GopMyay olle-
HIBAHMS KAUECTBA BOALI 3aBCAOMO oBpeucHbl Ha neyiauy., Cnenna-
JUCTBI MOTVT [PHBECTH NPHMEP ABYX KAUCCTBEHHBLIX COCTOSHHH BOJDI,
H3 KOTOPBIX NEPBOC JAVHIIC BTOPOro ¢ oduiecannTapioil TOUKH 3pCHIs,
HO B TO JKC BPCMi NePBOC COCTOMHIC XVKE BTOPOro ¢ TOUKH 3PeHHs
puifHOro XoasiicTBa. YHHUBEPCAALHAN KC OIEHKA 3TOro pas inuis He
JAAeT, NOCKOJAbKY B o8ouX cayuasax cyzaiaenie Oy1eT OANHAKOBLIM —
aayuier (HAH «XymKe»).

APYTOil CTOPOHBI, HAVUHLIC NpOpadOTKH MO ONPeIe/CHHBIM BIl-
AaM ONEHKH B OTASILHLIX 006J4CTaX npuMcHennd  (OnpeicaaeMbiM
B MEPBYIO OUepedb COBOKYIHOCTLIO MPHHATLIX K PAaCcCMOTpPCHIQ napa-
METPOB 1 BILIAM BOAONOIL3IOBAHNHA) B PSAC CAYUACB JIOCTATOUIO
MOJAHB 1 KOHKPETHLL. DTO NPHBOAHT K BAAHOMY BBIBOJLY O HCBOIMOZK-
HOCTH CAHHBIX VHUBCPCAJILHLIX METO/0B OUCHKH KayccTsa Bolibl BO
BCEX CAyUasix U O HeOOGXOHUMOCTH I BOIMOMKHOCTIE HCCKOALKIIX MCTO-
Aos  (hopmyi), Kaziblil H3 KOTOPHIX J10JIZKEN [pexic Beero nepe-
YHCAATH CAYUAH VCHCHINOro NMPHUMCHEHHS €ro, a 3aTeM Ve H31aratb
METO MOJYUCHHS KOHKPCTHBIX BHAUCHITT KOMILICKCHOT OLEHKIL, [Ipn
9TOM BAKHO OrOBOPHTH CTEMCHL TOUHOCTH (AJACKBATHOCTIN) MOy UCH-
HBIX OUEHOK; HA NEPBOM 2TaNe MOKHO PA3rpaliuiTh IPyoLe OlCHKI,
NpeAHAZHAYEIHBIC JUIA OPHEHTHPOBOMHLIX CYIRJACHHI odutero Xapak-
Tepa, HO MOJAVHacMbIe Melice TPVLOCMKO, T YTOUHEHNBLIC OUCHKI (Tep-
MITH «VTOUHEHHBIC? e CACAYeT NOHHUMATL B NPCACILIOM CMBICTC KK
HACAIBHO TOUHBIC, NOCKOJLKY MOMTH BCer/ta pes3epB Aas VTOUHCHI
AOCTATOUCH, d CKOpee — Kak antunod rpyObiM OICHKaM).
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I. ObuKe NPUHUKMIBL NOJYYEHHS KOMIICKCHBIX OIEHOK
Ka4eCTBA BOJLbI

KauectBo BOAb MATCMATHUCCKH MOACHPYETCSl KAK  f-MEPHbI
BEKTOP X = (X1, ..., X)), KOOPAHHATAMII KOTOPOIO SIBJISIOTCH BLIOPpAHHbBIC
papaMerpbl KauccTsa pojibl. JIOKaanbHOe KauecTBo BOJAbI B JIAHHOII
TOUKE 2z BOAHOrO 00LCKTAa M MTHOBEHHOC KauCCcTBO BOALI B JaHIlblil
MOMEHT BPCMelH [ XapakrepHsyercd BexkTopamil, o003HauacMbIMH CO-

OTBETCTBEHHO: Xo= (X1, 7, ..o, Xn, 7 ), X (1) =[x, ({), ..., xn ({)]. B nanwuei-
meM, ecan He OVjeT OroBopok, noji BEKTOPoOM x= (X, .., Xn) OyleT Io-
HHMAThCS JOKAJLHOC MPHOBCHIIOE KaueCTBO BOJLBL.

Ecan kam/ioMy KauecTBY X HOCTABJACHO B COOTBETCTBHC HCKOTOPOC
quesao /(x), o {(x) OyierT ojHHOUNON (PVHKUHCH, HJIH KOMILICKCHOI
OLEHKOIl KAuCCTBA BOMLL, IJH HHACKCOM KavuecTBa BOjbl. OTMeTHM,
YTO KaaCCHPHKALIN KAUECTBA BOAL 1O PalZKHPOBAHHBIM Hadopam

kaaccos Ky, .., Kn MOXKET B TO e BpeMsi CUHTATHCH M UHCJACHHON

OlenKofl, eCaH CYHTATh, UTO BEKTOPY X, OTHOCsUleMyCsd K Kaaccy K,
CTABHTCA B COOTBCTCTBHC OICHKA, paBHAaA |.

[Tockoubky [ (x) sapasercs GyHkuueid n nepeMeHHslX, 10 (X, ...,
.y X)) BbIpamaertest mareMmaTtHueckoii (opmyaoii. Hanpumep, ouenou-
nast (pynxung
x4+ L4y,

fl

il [ SRR o =

BBIPDAKACT OUCHKY BCKTOPA X CPCAHHM apHOMETHUCCKHM CTo KOOPI1i-
HaT.
OueHka [(x) nazeiBaercsi JOKaJLHOH, HJIH MIHOBEHHOI, ecau Td-

KOBBLIM #BAgeTest BekTop KaueerBa x. Ouenxa /(x) HaspiBacres /iia-
MHYCCKH yepejHenunii Ha BpeMmennom uutepsamte (£, f2), ecan omna
NOJIYYAeTCs YCPEAHCHHEM [0 Bpemeni mMruopennoii ouenxu [{x(7)).
ATO VepeANeHHe MOMKET MPOBOANTLCS pas/HunbiMi cnocobaMir, 03 Ko-
TOPLIX Haubo/ee 1pocToil — HEMPEpLIBIoe cpejiiee apHpMCTHYCCKOE:
£

= \.J Bttt

II-

!

i

!.'L. y ':.'I":] ==

i, — 1

AHaj 0orHuHo ONpeaeIACTCs NPOCTPANCTBEHI0 VePCAHCHasT OICHKA
T i

Hanbousee BamubiMi GakrtopaMit, ONPCACAsioniMMIl BILL OLCHKY,
ABJAAIOTCS XapakTep BO0NOALIOBANNA I n1abop napamMerpoB (X, ..X),
10 KOTOPBIM MPOBOANTCH ouenka. Bui omenku OyieM YKasbiBaThL no-
CPeACTBOM BepxHero mpiaexca. KomOupaiuii nadopos napaMeTpos
(X1, s X)) T OIPH NIC OUENB OOJBIIOM 1 upesspivaiino Mioro. Ho maue
eCJII OFPAHNYHTLCH TPeMsA THnaMi nadopoB: OOUWICCAHNTAPHLIMIT 34-
rpsI3usIoMHME okazareasimi (ey. pasaea 1), MEKPOOHOJOrHHCCKHMH
H 4eTBPLMSA BHAAMH BOIOTIOIb30BAHIA, TO, KAK BIIHO U3 TPHBOLHMMOMH
HHyKe TaOanuBl, NPH 3TOI  MPOCTeCied YCJIOBHOCTH MBI NOJydacM
48 BHIOB OUEHKH KauecTBa Bojan (2 -2 -3 - 4=48).
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Tabauna
PAKTOPLI, ONPEJCARIOUME BHIL OUEHKHN

Mpuanax omenxn sk
Ilﬂ[.III-HHTﬂlI
.T[DHH.‘ILII:!H, WK NPOCTPAHCTBEHHO VepelneHlad g
.MI'I[[}BE']I,II&H, HAIL JAHHAMHYCCKH }-'CPE_'..'I,II'E'IHIEH -_}
Bua noaonodsiopanns 4
HaGopst napamerpos 3

1. ¥npoumenubie popmyJibt /st HHCAEHHOH OLICHKH
Ka4ecTra BOJLLI

1. das obuiecanutapHoil OileHKH KavyecTBa BOJAB B HATHOAIALHOMN
CHCTEMe 1eaecoobpasHo, Kak Oulio nokazado B pabote [3], npumere-
HHE (POPMYJIbL

[ N
B

[ = 'l;,}'_II Vit ['.IJ} .I'I-Il .’ ('j‘.i}‘ {‘I)

rjae X; —ITOKa3aTe/H KayecTsa BO/JAb H3 yKasauHoil B [2] Homen-
kaatypel 10 nokasareacii: xkoan-unacke, sanax, bBIIKs, pH, pacrso-
pPeHHbLIil KHCJIOPO/, ilBETHOCTb, B3BCLUCHIIbIC BeuilecTBa, obuias Mmuue-
panH3anus, XJOpHABLL, cyab(arthl; @i(Xi) — ouCHKa KauecTtBa BOJALI
Mo {-My MOKasaremo co 3HaueHueMm uid murepmraana [0,3]; v; — koapdpu-
IIHEHT OTHOCHTEAbHON BaXKHOCTH NOKasateds; w; — wrpadusie MHO-
AKHUTEJH co 3Haueunem B HuTepsane [0,1].

MeTo ka nposejlenns ABYXITAMUON IKCHEPTHOI NpOUeAVPLl s
MOJIYYEHHSI @i, Vi, ®; H KOHKPCTHBIE HX 3HAYCHHI MO NPOBEICHHOMN
BHHHBO sxkcnepruse npusejicns B [2].

Popmyna (1) Oniaa yenewno anpoOHpoBaHa LI H3YUCHHA jHHA-
MHKH KayecTBa BOALI BOAHLIX OOLEKTOB, OUCHKH CpaBHeHHs 1X, Kap-
THPOBAHHS PEK, YNPABJCHHSA KaMeCTBOM BO/1bI.

2, A OLEHKH CTeneHH 3arpa3HedHOCTH BOAHLIX OOLEKTOB BO
BHHHWBO yeranosacna neaecoodpasnocTs NPHMEHEHHH PasaiuibIX
HHEKCOB 34rpsi3HeHHs! B BH1e

Z=2 %), (2)

[ =1

rae ¢ — pynknus (uaue Heaupeiiias) or KoHucHrpauun 2;=0C; nau
APYroro nokasarteis [(-ro BeuiecTna.
BaKHBIMI vactHbiMI ciyuasamu (2) apasiorces:

3 C; = 5

a) wnneke C. Yepkuuekoro: ;i (Ci)=——» € Ci—NIAK;;

0) Koaddpuunenr sarpasucnns |3, [4] .
i - Y. s &6,

s

lﬂ. ecam C, < Gy,
MOJYVUNBLLIHX PS5/l VCHEUHBIX HPHMEHeHHIT,

W(C)=
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B) HeJHHCHHBIC BADHAHTL (DYHKIHH 1, MOAYUCHILIC NOKA JHWB 110
nedhTenpoaykram i Qpenoaam [l].

B nacrosuee spems nandonee yaiobnbl A48 BHUHCJICHHT HHACKCH
a) u ocobenno 6), Ho HEOOXOJAHMO BECTH HCCICL0BANIA 110 NOJYYEHHIO
HCTHHHOI'O BHJAa (PYHKHHH (2), HOCKOJBKY JA4HHBIC MHOIOYHCJICHHDIX
Heesaea0Bauuil rosopsaT 00 HX ¢yryoo HeJHIeHIoCTH.

Ecan $i(zi) =22, i=1,...,n, 10 dopmysa (2) oueHb yaobua mis
ueseil ynpasieHHs KauecTBOM BOJHL.

«[loauTHBHBIE HHAEKCHI» THnNA (1) roBOpAT O TOM, HACKOJALKO BOja
Xopolla, a <«HeraTHBHHEIE HHAEKCH» THMa (2) — HAacKOJAbLKO _OHd
naoxa. Ho BO3MOMKHO H «HTOrOBOC» CYHICHHE O KA4yeeTBE BOJL, KO-
TOPOE PEKOMCH/YETCSI NPOHU3BOJAMTL B BHAC KOMMJCKCHOH OLEHKH Ka-
yecTBa BOJbI, onucanioi s [1].

3. ¥Ynpowenusie Gopmyan s odulel (KOMIIJICKCHON) OUEGHKH «y»
KadecTBa BOJALI N0 AaHHBIM OOLIECAHHTAPHOrO HMHAEKca /| H HHAEKCY
3arps3HeHHOCTH Z npejctapiasior coboit aarebpanueckue (yHKLILHH
y=I(I, Z) aByx nepemenunix / u Z. HauGonree npoctoil H3 TaxKux
QYHEUUA, NO-BHAHMOMY, SBJSCTCS CpejHee reoMerpuucckoc U3 [ u Z:

y=V'I1Z, (3)

B uacTHocTH, 3TAa dopMyJa ycnelmHo 3apekoMeHjoBaJjia cebs mpu
OUCIKe KauccTBa BOJABI PHCOBLIX 4eKOB, 0O6paboTaHHbIX NECTHIHAAMH,

Takim obpasoM, ynpouteuubie QopmyJisl, OpeilaozkKelnbe ajsd
OUCHKH KAuecTBa BOJABI, J4I0T BO3MOMKHOCTDL AOCTATOUHO ONPEAEIeHHO
CYANTL O CTeMEeHH 3arpA3HeHHOCTH BOALI HCCJICAVEMBIX BOJHBLIX 00D-
EKTOB.

BHHHBO, [TocTynuao
2. Xaporos S0/X1-1981 e.

CITHCOK JIMTEPATYPhI

. Fyvpapuit B. H, Waiin A. C. KoMnjaekchana olenka KayecrBa BOAbLL —
B ku.: [IpoGaemu oxpaust Bol. Xapbkos, 1975, suin. 6, c. 143—151.

2. I'ypapuit B. H,, Wain A, C. YHncaennas oueHka Kavecrsa Boabl. —
B ku.: MNMpoGaemu oxpansl Boa. Xapukos, 1974, suut. 6, ¢. 136—140.

3. Jlosanckun B, P. n ap. OGobuennuit nokasateds AN ONEHKH 3arpHi-
HeHHOCTH BOAHLIX o6bekTos/B. P. Jlosauckuét, B. Il. Denorypos, C. A. llecuna,
0. I1l. Beanuenxo. — B kH.: Teaucu coobuwenns Beecoios. xomdepernunn «Ouenka u
KnaccudHRalMA Katuectsa MOBEPXHOCTHHX Boji». Xapskos, 1979, c. 24—26.

4. Jlosauckuit B. P.,, beaorypos B. Il,, [lecuna C. A. O6 ouepexn-
noctit pasmemennit ACY BK.— B ku.: Marepuaas V Bceecows. cumnosisyma no co-
BpeMeHiy npobaeMaM CaMOOYHULCHHS H PeryAHpPOBAHNA Kauecrsa BoAb. — Tajuu,

1975, cekuna 4, 4. 2, ¢. 13—18.
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JC. IT. Amopasene

O NPUHUUMAX MOCTPOEHHUS KJIACCH®HUKALHUH
KAYECTBA MOBEPXHOCTHbBIX BOJ1

[Tpn paspadorke KIaaccHdHKaILHI OUMCHKH KAYeCTBa NOBEPNHOCT-
HbI% BOJ, B KOTOPBHIC BKJAIOUAWITCH MHOIHE KPHTCPHH 3arpasHeninoctu,
petnallee 3mavenie MUMCECT MNPHHLHND onpeieeniss KOJHUECTBCHHDBIX
3HAMCHHIT pasiblX KPHTCPHEB, XapakTepHbIX 1St OTACJIbHBIX Kjaac-
COB — CTVIEHEH 3arpia3neltocTd BOAL.

OcHOBHOIT  HEIOCTATOK  MHOMMX KJACCHPHKAUHH  3aKJI0MAETCS
B TOM, HTO KOJHUYCCIBCHHBLIE 3HAUeHHs KPHTEpPHEeB, MPHBCACHHBIC LI
OJAHHX M TEeX 7K€ KJACCOB 3arpasHCHHOCTH, HE COrJacoBaHbl MCHKAV
cob0Il. DTOT HezamMerTubliil ¢ NepPBOro BANAAAa HEJOCTATOK /leJder ne-
NPHPOJAHBLIME B HPAKTHKe weasii psi Kaaccuduxauuit. Tlpumeneine
obobueHbIX  nokaszareaeit  (cpeannx, wmiaekcos, HKB, 6anios)
TOJALKO CHAPVIKH NPHKPLIBACT 3ITOT HEAOCTATOK, OJAHOBPEMEHHO 34TYV-
HICBLIBAS W TOUHOCTH OwenkH. OTCYTCTBHE COracoBanliocTH KOJAHUC-
CTBEHHBIX 3HAYCHNT KpHTEPHEB 3arpasHcHHOCTH  0OYCJA0BJIACHO TeM
bakToM, uTo BOJALIWHNCTBO KJAACCH(PUEAILNIT COCTABIAIOTCH HHTVHTHB-
HBIM HAH KOMOHJASTOPHLIM NyTeM, T. €. KOJIHUECTBCHHDLIC 3Havcins
KPUTEPHEB ONPeIeIsioOTCs HJAH M0 YCMOTPCHHIO aBTOPOB, HJIH BBOLSTCH
B CHCTCMY H3 ApYrux kJaaccudukannii. Ecan, HCXOAST H3 TPAKTHKH,
MOKHO NPHMEPHO MNpeiIcKas’aTh, KaKHe KOJHYCCTBCHILIC 3HAUCHHS
XapakTephbl A5 4HCTON HAH oYCHb 3arPH3HCHHON BO/BL, TO pacnpe-
ACTHTL NMPOMCAKYTOUIBIC 3HAUCHHA PA3HBLIX KPHTEPHEB TO  JAPYIrHM
KJA4CCaM 3arpasuednocT, aa eue Tak, uTobul 3T nudpu coriaco-
BLIBAJIHCL MeKAY co00ll, HHTYHTHBHLIM nyrteMm HesoamoxHo, Heno-
cpeacTBCHHAN KOMMIIHUHA KPHTCPHEB, 3aHMCTBOBAHHBLIX H3 PasibiX
KJacCH(PHKALRIT, TAKKe He YBCHYAIACL YCMEX0M BCJIACACTBHC pas.anyusd
OPHIILHNOB NOCTPOCHHN OTACABHBX KJaaccH(HKaUH.

Hanbogaece yaaunslil nyTs npi paspadoOTKe CHCTCMBLI OUEHKH Kavue-
CTBA BOJ BLIOpAH HEMCHUKHMH H YCHICKHMH HecacaosatTeaavu [31—36,
38], KoTOpbie 3aBHCHMOCTL MCAK/ILY 3HAUCHUAMH OTACIbHBIX KPHTEPHER
Onpele siioT CTATHCTHUCCKHMHE METOAaMH, HCNOAL3YH JAaHiLic Hatyp-
HBIX HCCJICI0BAHHIL.

C yueroM 3TOro lipHHIHNAE [oCTPOeHa W Hama KiaccHpuKauus Ka-
yecTBa peunblx Bod', no koropoit ¢ 1972 r. oucHuBaeTcs 3arps3nch-
HocTh pek Jlurorckoit CCP. B aauuoil ctathbe NPpHBOAHTCS METOAHKA
MOCTPOEHHS KaaccHhurkannn o cnocod noaxaouents K neil MHKPO-
OHOJOTHUCCKHX KPHTEPHEB.

| Onv6aukoBana B wypHaae «Boanue pecypen», 1974, Ne 5, ¢, 103—110; Ayp-
HaJa o6ien Gnoaorun, 1976, 1. 37, Ne 3, c. 416—-425.
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\ OI'[[}EII.EJIEHHE CBSI3H H 3AaBHCHMOCTH MCHKILY
KPHTEPHSIMH 34d4IrpA3HEHHOCTH

MartepiasoM JLIsl CTATHCTHYCCKOIT 00paboTKI MOCAVIKILIH Hec.1e-
poBanusd 59 pex JlutCCP, xoropwic B Teuenue 8 aer (19656—1972)
npoBOAKANCL B Pecnydaukanckoii aabopaTopuil HCCIEA0BANNS  BOJ
Munsoaxoza Jlnrosekoit CCP. TNuapobGuoaornueckue, XHMHUECKHC H
Oa HTEI“H}J Orpueckie  HechaeJloBdaHiy ]IFGBE,’IEH LI ¢ HCIHOJBRIOBAHHEM
OJAHHUX H TEX xe npod peuHoil BOAbLI MO YHUPHUHPOBAHHLIM MCTO1aM
aas cerpan-uaedos CIB u TOCTam CCCP [5, 6, 14—17].

A. dast ycranoBaeluus 3arpssieiiiocTH BOALI OPraliHueckHMil Be-
HECTBAaMH  ONpeacasiioch:  Ouoslorqueckoe notpedacniie  KHEI0po1a
(BITKs), nepmadranataast oxkuciasemocrn (Og), KOAHUECTBO PAaCTBO-
perHoro  kucaopoia (PK), mupaexce canpoduoctn no  [lawtae #u
byk (C), wouanuvectBo rerepotpodubix muxkpooprannsvos (I'T1), wo-
JHYECTBO MHKPOOHAJALHOTO NJOaHKTOHA 1a MeMmOpaHublX (uabTpax
(MIT), woanuccersennoce coorhnowenne (MIT/TTL), koanueetBo cyilb-
arpeayuupyvioutnx oaxtepuit (Cp), KOJAHYECTBO CnopoBuiXx aspodos
(CA).

B, Jlast vertanoBaeHus 3arpsa3deniocTH  BOABI  aJJOXTOHHOI  (10-
cTymawieil H3BHe) sukpodaopoil, yxasbiBalouieil 1a  BO3ZMOMKHOCTD
HAJAHUHA DATOPCHHBIX A48 YCJOBCKA M TCNJIOKPOBHBIX JKHBOTHDIX
MHKPOOPralii3aMOoB, ONPeLeisaoch KOJHYECTBO: 3HTEPOKOKKOB (),
rereporpodupx  MezopHALHBIX  MEKpoopranuzmoB (MI7), daxrepui
rpynne KuimeuHsx naJdouek, onpeiedennnix no ['OCTy 5216-50 (K)
n no MOCTy 18963-73 (KO), kuumeunnix naaouexk (K).

Cratncernyeckan o0padoTKa pe3y/abTaToBR HCCJASJ0BAHHA  PeUuHOIl
BO/LbI OCHOBBIBAJACH Ha CJCAVIOUIHX METOANYCCKHX NpHHILHIAX:

. TIoCcKOJILKY pe3y bTaThl HCCJCAOBAHHS BO/bI CCTECTROHHLIX BO-
J0CMOB OTPa»KaloT, KPOMC OCHOBHBIX (AKTOPOB OPranMucckoro 3a-
FPA3HEHHs, BAHSHHE H APVIHX DoJee Wl MEHCe 3HAYNMBIX (PakToOpos
BHEHIHEH cpeibl, Obl1 BRIOpPAH KOPPEJISAUHOHHO-PErpeccHOHHbT aHa N3
Kak HanboJce noaxoAsiuiHili MeTO] ONpeacacHHst CBA3CH MCOYKIAV na-
paMeTpaMi, KOTOPbLIC NOABEPrarTcs BJANHHIIO HOCTOPOHUIX (haKkTo-
POB OKPVALAIOUICH CPCALL.

2. Tak xkak objgacTbh NpHMEHEHHS PErpecCHOHHbLIX YPaBHCHHI 3aBIi-
CHUT OT JHAaNa30Hd HCNOJAL30OBAHHBIX jJlAHHBIX, AJs1 Koppeasunn noadn-
PAJIHCL PC3VILTATLI HCCJCA0BANHA BOJALI 33 pex mioumaablo Oacceitna
o1 98 200 no 14,4 kM? ¢ BecbMa PaszaHuHOl CTENCHbIO 3arPAHennoOCTIH:
OT YHCTHIX PEK A0 PeK-KaHaJdoB JL15 OTBOAA CTOUHLIX BOJ (HHTCPBAJ
koaeGauuss BIIKs or 0,5 ao 182 mr Oz/a; C or 1,3 a0 4,0; O, or 2,1
a0 138 mr O/a: PK ot 0,00 a0 13,52 mr/a; MIT or 1,3 210 216,0 man.
Ka./va; T'IT or 100 a0 | 740 000 ka./ma; Cp or 3 a0 200000 x.a./m.a;
CA or 0 no 380 kia./ma: TTM or 40 xo 600000 ka./ma; 2 or 1 a0
2 340 000 ka./mua; K or 2 0 2 300 000 K.a./mu1).

3. Has mpusecienusi yCJI0BHIl BHCIIHCH Cpejibl K CPABHHMBIM pe-
3VALTATH  aHAJH34  BOJbB  FPYNNHPOBAJHCL CACAYIOUIHM  00pa3soM:
4) YUMTHIBASI BJHSHHE TEMICPATYPBl BOAbI H CE30HHOCTH HA OTIC]Ib-
HBLIC (DH3HOJOTHYECKHE TPYINLG MHKPOOPramu3MoB, 3HMHHC H JeTHHe
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JAHHLIC MOABEPrajnch KOppeJasiiii OT/eJbHO, a 3aTteM NoBTOPHO
pMecTe; O) pe3yabTaTbhl HCCJACAOBAHHI 3arpiasHeHHOl H  yCJHOBHO-
YHCTOI BO/AbI KOPPEJAHPOBAJHCH OTACIbHO. J

4. C yueroMm TOro, 4TO JIOCTOBEPHOCTL PE3YJALTATOB BBIMHC/ICHH
3aBHCHT OT KOJHUECTBA KOPPCAHPYEMBLIX JAHHBIX, CTATHCTHUCCKOIM
obpaborke OblaM nodasepruyrel 713 pesyabTartoB  amajgHsa BOAbI
(126 pesyabTaToB aHaaH3a yCI0BHO-uHCTOH, 268 — 3arpsasHeHHON
BOABI JeTHero cesona #u 106 — ycaosno-yucroit, 213 — sarpasHeHnoill
BO/ABLI 3HMHero cesoHa). B cssu ¢ 3amenoit FOCTa 5216-50 na 'OCT
18963-73 u u3menenueM METONOB ONPCACJCHHA nokasaTeaei (ekadb-
Horo sarpasuenus B 1974 r. A0NOJAHHTCJILHO OBIIO MOJABCPrHYTO CTa-
THCTHYCCKOIT oOpadorke 220 pesyibTaToB Napajic/bHBIX HCCACL0BA-
HilIl.

5. Hast upubanmceuus CBA3H K NPAMOJHHCHHON BMeCTO JCHCTBH-
TeJAbHbIX 3HAUCHHII KOpPpPEIHpPYyeMbLIX napaMerpos OBIJIH HCNO/L30BAHLI
ux jgorapudmer (3a uckmaoyennem CA, PK n C). CooTHotnenne Mexiy
OTAGJLHBIMH MapaMeTpaMu Ha Jorapugmuueckoil wwkane #Hs3obpa-
HKaeTcHd npsMo.

Buiuncaenus nposeicin Ha 9BM «eMuuke-22» u « MHHCK-32» B Bbl-
YUCJAHTENBHLIX IeHTpax DBHabHIoCcCKoro rocyaapcTBeHHOro YHHBEPCH-
teta uM. B. Kancykaca n Muusoaxosza JIntCCP. Huxe npusoasrcs
OCHOBHBIC (dopmyanl pacuera. Kosdduunent Koppensiuiu:

fl — —

| 2 (xr—&) (Ye=—3)
=it

r ,‘:

A} n SxTy

¥

rae xi, yi(i=1, 2,..., n) — KoppesiupyeMble BeTHUHHDI;

L

= I\ = |

Ne= — X _—— I,
n l.’—l ! }’ I El .} i?

' ] . E
:_‘.: v ﬂ*—-—*] ll{xr _'A:I:}‘-F

1 "! . -
By =— ‘ n— | l {}'i L J"i}-'
Jo]
IlopeputeabHble HHTEPBAAL KOIPOHUIHEHTOB KOPPEIAUHH paccyu-
TaHbl ¢ NOMOWLLIO Z-nipeodpazopanus Piiepa.
Perpeccrnonnoe ypasHenue:

y=a-bx, rac a=y—r,

> Oy ' W e T

KoppensiuHonno-perpeccHOHHBIT aHAJMH3 PE3YJbTATOB HCCJIRIOBA-
HIS BOJIbI 33 peK BBUIBHI B3aHMHBIC JHHEHHBIC CBH3H MEXKAY OT/1eJh-
HBIMH KPHTEePHSIMH 3arpsisieHHOCTH. TecHble CB#3H YCTAaHOBJIEHB! NPH
KOPPeJSILLHH JLAHHBIX 3arpa3HeHHOl BOJAbLI, MCAKAY TEM KakK KoppeJs-
UHA JIAHHBIX YCJA0OBHO-YHCTOII BOJALI NOKaszana cJjadble, a 4acTo H He-
focToBepHble CBsisH. [lostromy npH paccMoTpeHHH CBA3SH OTAEJILHBIX
MapaMeTpoOB NPHBCAECHB TOJALKO KOPPUILHCHTHI KOPPENALUHH JaHHDLIX
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sarpAsteHHoii BoAbl. PesyanTathl BbYNCJAEHHS, T. €. KO3(pQuUHCHTHE
KOppeasilliH, a TaKMke KOJHYECTBO KOPPEIHPYEMbIX WJICHOE IPHBO-
asitest B tabJu. 1, perpeccHoHHble ypaBHenus — B Tada. 2.

Tecuple B3auMHbIC CBA3H YCTAHOBJAEHBI MeXJY KOJHYCCTBAMI
MHKPOOPrain3MoB OTACAbHBIX PH3HOJOrHYCCKHX rpynn (cM. Ttadu. 1),
VYACTBYIOUHX B PAasJIOKEHHH OpPraHHueckoro Beuiecrsa (K03dhu-
uHeHTsl Koppeaauun r or 0,9 po 0,0). KoppeasiuHOHHBIH anaius no-
KaszaJl Takxe CYLUICCTBOBAHHE TECHOH CBSI3H KOJHYECTBA MHKpOOpra-
HH3MOB C KOHUIEHTPAUHAMH XHMHUYECKHX HHIPEAHEHTOB, XapaKTepit-
3VIOUHX Oprapnueckoe peurectso. Kak u ¢acjaoBajo OKHAdTh, Hak-
GoJIblIAST cTereHb JuHelinoil cs3annocTn ycranopiena ¢ bIIKs, xa-
PAKTCPH3YIOLIHM COCTOSIHIIC BOJAOEMA MO JAHHAMHKE NOTpeO.enns KHe-
JOpPOJa NpH AECTPYKUHH JIErkoyCBOSIEMOro OPraHH4ecKoro BeniecTsa
(r or 0,8 10 0,5), a Takxe ¢ NEPMaHraHaTHOH OKHCJAAEMOCTLIO (r OT
0,7 no 0,5). Heomupanuo caabast csaA3L NOYTH BCEX MapaMcipoB Mo-
JyueHa € KOJHYECTBOM pacrtsopentoro kucjaopoga (r or —0,5 jo
—0,1). Caeayer nojaarath, 410 BBIPAACHHE I3TOH CBA3H NCKAKICT He-
VUTEHHBIC B HACTOAWMX BbIMHCACHIAX KoJgebaHHsi PACTBOPHMOCTH KHC-
Ja0pojia, 06yCaoBICHIbIE BANTSHHEM PA3HBIX (PAKTOPOB BHCLUHEN Cpejibl
(aspanus, TeMnepaTypa, KOJHICCTBO (PHTONIAHKTOHA H T. i.). Tecnas
CBSI3L MEMK/ly KOJHYCCTBAMH MHKDOOPraHH3MOB pasubiXx (pPH3IHOJNOIH-
YeCKHX TPYIIl YCTAHOBJICHA C HHACKCOM CANPOOHOCTH, XAPAKTEPHIYIO-
UIHM CTENCHB 3arpsIsHEHNOCTH BOJOCMA MO HHAHKATOPHLIM OpraHHi-
maMm (r or 0,7 no 0,4).

[Tocsaec AONOJIHHTENBHO TMPOBEACHHBIX NAPAJJCALHBIX HCCAC10BAHHII
VCTAHOBJIEHA TakyKe Techasi csidb (r ot 0,86 n0 0,92) Mexay KO-
JOCTBCHHBIMH 3HaueHnsiMu moxasarteaeil obwero (KO) o cBexero
(K®) pexaavHoro 3arpsa3HeHnst i 3HAUSHHAMH JIDYTHX EKPHTCPHEB
sarpssnennoctn (K, UM, I'TI, 9).

PeayabTaThl BLIUHCJCHHIT ¢/1€1yeT CUHTATL BECbMa HAIEKHBIMH,
NOCKOJBLKY HCIOJNbL30BAHLI JLAHHLIC M0 PEKaM, OTPAXKaAIOILIC He TOJIbKO
3arps3HeHHOCTh HX OPraHHucCKMMIl BCUICCTBAMH, HO Takie I BIM-
e MHOKECTBA PasiiuHbiX (PakTOpPOB BHEUIHCH CPCALI. "

ITpu noMomu perpecCHOHHOrO anaJH3a BbIYHC/ICHDI KO3 (P OHYHEHT b
ypaBuennit perpeccin M COCTABJCHH caMH ypaBuenust (cMm. taba. 2).
BhIpazKalouie JHHellHylo 3aBHCHMOCTL KOJHYECTBA MHKPOOPTAHI3MOB
OT KOHIEHTPAUNH OPraHHYecKoro BenecTsa.

[TOCKOJABLKY KOPPEASIHOHIO-PErPECCHONHDBITT allaiH3 B MHKPOOHO.10-
FHYECKHX HCCJICAOBAHMAX CCTeCTBCHILIX BOJAOCMOB [IOKAa HE HaLeJ
HIHPOKOTO MPHMEHCHHS, TOJBLKO HE3HAUHTCALHYIO UacTh H2WHX pe-
3YJbTATOB BLITHC/CHHIT 0Ka3a10Ch BO3MOXKHBIM CPABHHTh ¢ COOTBCT-
CTBYIOULIMH PE3YJALTATAMH JPYIHX aBTOPOB, HOJAYUCHHLIMH N0 PA3HBIM
sogoeman, Koshpummentor koppeasuwin I'TT n MIT ¢ BIIKs n mimii
perpeccun, npusejennsie B. Crpamkpabosod [33], xorTopas xpome
AAHHBIX N0 pekaM YHexocaosaknil HCMOAL3CBA 1A TAKXKe JaHHBIC JIpY-
rHX Hecdenoratedcii no pewkay IMoaswmn, Aserpuu, Ulseunu n Hosoil
Sesaijiig, OKa3alnch pososnio cxoibivMu ¢ namumu. E. Tlopropa n
M. Taspanck [31] npu koppeasiun U1 ¢ BIIKs w ¢ Op no AanHbiM
pekit Bartagwsl yeranosuan fonee ciadyio  CBA3L, 'eM  dBTOD HTOMN
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crarbi. CBsA3N MKy nokasartessmu (exaabHoro sarpasuenus K u 3,
Oonpee eHHbI¢ MHOIMMII aBTOPaMH [8], npHOJH3HTEJNLHO COOTBETCT-
BYIOT MOJTYUCHHLIM HAMH.

Heo6X0AHMOCTD [WHPOKOTO NPHMCHEHHS MHKPOOHOJIOIHYECKHX TT0-
xasateqaell Juis OUCHKH COCTOSIHHSI BOJAOEMOB B HACTOSLLCE BpeMs HE
BBIZBIBACT HHKAKHX coMHennil, Oanako B KjiaccHPUKaUUAX OUEHKH 3a-
PPASHEHITOCTH BOALL  MHKPOOHOJOrHUCCKHE KPHTEPHH HCHOIL3YIOTCH
BechbMa orpannucino. bBosee WHPOKOMY NPHMEHEHHIO OTAEILHBIX (-
SUOMOTHYECKHX I'PYII MHKPOOPraHH3MOB B KadeCTBC KpHTepHeB 3a-
rPASHEHHOCTH TPENATCTBYCT OTCYTCTBHE COOTHOCHMOCTH MEHY KOJH-
YOCTBEHHbIMH 3HAUCHHAMII MHKPOOHOJOrHUCCKHX MOKasaTedeil H pas-
JHUHBIMH CTYNCHAMH 3arPA3HCHHOCTH BOBL.

[ToayueHHble HAMI PC3YJLTATH KOPpeJsiiii pasHbiX (usnosoriie-
CKHX IPYHI MHKPOOPTaHH3MOB ¢ XHMHUCCKHMH IMOKA3aTeNsiMH KOHILeH-
TpaUUH OPTaHHUCCKOro BellecTBA M HHACKCOM canpoduocTy aer
OCHOBAHMEe CYHTATL NPHBEICHHBIE (HUAHOJOTHYECKHE TPYMilbl MHKPO-
OPTaHU3MOB HAJAEKHSLIMI KPHTCPHAMH OLCHKH 3arpsisHCHHs  TNOBEpPX-
HOCTHBIX BOJj. Perpeccuonnpic ypasuenust (cm. tadi. 2) no3BOTSIIOT
ONpejeJHTh HHTEPBAJABL KOJHUCCTREIIEIX 3HAYCHHIT MUKPOOHOJIOTHUC-
CKHUX NOKA3aTeJeH, XapakTepHble LK OTJAe/NbHLIX CTVOeHeil 3arpss-
HeHHOCTH BoAbL. CaeaoBaTesblo, C034a10TCH NPEANOCHIIKH A1 NonoJ-
HEHS CHCTEMBI OLEHKH 3arpsa3HeHHOCTH PeUHBIX BOJ MHKPOOHOJIOIH-
YeCKHUMH MOKA3aTe s MH.

KaaccupuKkauus KauecTsa pPevyHbIX BOJL

B ocHoBy npeatozkennoil kKiaaccupuxkauuu (rabs. 3) NOJ0MEHO
OHOJIOCHUECKOEe COCTOSHHE BO/bLI, BLIPAKEHHOEC 30HAMH 0 HHACKCOM Ca-
npoGuoctu. (Ha OuosornueckoM COCTOSIHMH BOJL  IPAMO HJIH KOC-
BeHHO OCHOBBLIBACTCS OOJBLIUHICTBO KJaacCHPUKALUI, COCTABJICHHDBIX
B CCCP u Jpyrux eBponefickux crpanax. B 3aBHCHMOCTH OT CTCHCHH
34ArPsA3HCHHOCTH PAa3JHUalOTCsd YeThipe KJjacca PeYHOH BOJB, COOTBET-
CTBYIONME 4YeThipeM 30laMm canpobnoctn. Kpome TOro, yuntbiBas cy-
UleCTBOBAM e KPHTHYECKON B OHOJOrH4YCCKOM  OTHOIICHHII  CTVIIEHH
MCKAY @- H B-Me30canpoOHbBIMH 30HAMH, OTMEUEHHOe HCKOTOPBIMH
asropamu [29], a TakiKe HPAKTHKY APYrUX KJAacCHpHUKAUHH, Mbl Bbl/Le-
guau euwe npomexyroukbiii [[—II1 knace. [ToCcKOJDRY CBsI3b MEKAY
XHMHUCCKHMH MOKa3aTeIsiMH, XapakTepH3YIOUHME oprannieckoe Be-
LeCTBO, H 30HAMH CanpoOHOCTH YiKe [J0BOJbLHO TOYHO YCTaHOBJIEHA
[3, 13, 22, 25, 26, 28, 34—36, 38], KoJHYECTBEHHBIC 3HAUCHHA MHKDO-
OHOJIOMHYECKHX MNoKasaresell AJs OTAe/bHBIX KJ4CCOB BLIHHCIMAIHCD
B 3aBHCHMOCTH He TOJIBKO OT HHAeKca canpoOHOCTH, HO H OT XHMHUe-
CKHX nokasareseli oprannueckoro sarpssHenus (BITKs;, mepmanranar-
HOH OKMCJISCMOCTH), a TAaKMXKe OT JAPYIHX MHKDOOHOJIOMHYCCKHX KPH-
TepHEB,

[paHHupl KOJMHUCCTBEHHBIX 3HAUYEHHIT MHKPOOHOJOTHUECKHX MOKa-
sareaeit 11, 111, IV KJaccoB BLIYHCJICHBI TMPH NOMOINH YPABHEHHH pe-
rpeccui, MOJyUeHHBIX NPH aHa/u3e AaHHBIX MO 3arps3HCHHLIM OTpEes-
KaM pek, B Kotopbix DBIIKs; 00buHo npeBbllnaet 2 mrOq/a, a HHICKC
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canpobiocT — 1,75. [las onpeaetennss rpaunn 1 waacca (1. e
}’CJIDHHD-‘II-!L“I'IH"I BObl) %TH ypaBHCUNS NPUMEHATL HEAL3s, a KOppeJis-
ILHOHHBIH AHAJH3 NOKA3aT1Cacil VCAOBHO-YHCTON BOALI BHIABH CAHUTKOM
caabuie AJ1st MPHMCHCHIN  COOTBETCTBYIOILHX YPABHCHHIT perpeccui
csasu. [Moaromy npu onpeaescunn rpauny I Kjracca 10noaHHTEIbLHO
HCIOJIB30BAHb MATCMATHYCCKHC CPEJHHEC SMAOHPHYCCKHX JIAHHBIX, [O-
JAYHCHHBIX MPH  HecaeaoBanini 26 VCI0BHO-UNCTLIX  pek  pecnyOaukim.
Tak Kak pazauuue Memay 3UMHUME I JETHHMI 3HAYCHISIMH MHKPO-
OHoJsornuecknx mokasareacnt npu woppeasuun ¢ bBITKs sipko nposs-
JACTCS TOJILKO B OU€Hb CHJLHO 3arpsi3dcHHOIl Bojde (3a npeacaamu
IV kanacca), a npn Koppeasinin ¢ #HHJICKCOM CanpoOHOCTH It JIPYTHMH
KPHTEPHAMH HJIH COBCEM HE NPOSIBAACTCH, HAN HAXOJAHTCH B npeicaax
CTAHAPTHOIO OTKJIOHEHH A, B KJacCH(pHKamin NpHBOAATCH 3HAYCHHS
MHKPOOHOJIOMHMCCKIX NOKas3aTe e, ofuiHe [AJast BCCX BPEMeH rojd.

[Tperaomennas KaaccHURALHA HCIHKOM BRIOYAETCS B canpoo-
HYIO CHCTEMY, OTAEIbHBIe 30HBI KOTOPOIl WHPOKO OXapakTepH3OBAHbI
KaK B KJacCCHUECKOM aclekTe (T. €. N0 HHAHKATOPHLIM OpranHiMam),
TAK M C TOUKH 3PeHist JHHaMHKH oOMcHA BEILeCTs, T. ¢. 1no Tpoduue-
CKOH CTPYKTYpe cooduiects ruiapobHOHTOB, MO B3AHMOOTHOLIEHHAM
HePBHUHOH MPOAVKIHH H JAeCTPVKLIH, no obMeny kucaopoaa [19, 20].
[ToaTomy 370CH NMPHBOANTCH KpaTKas XapaKTePHCTHKA BOAL Ka10ro
KJAACCa TOJILKO € VTHJIHTAPHOI TOUKH 3peHuS,

BoO3MOMKHOCTH HCIIONB3OBAHUS BOJLbl PA3HBIX KJaaccos

Boaa, othecennaa k | kaacey («umcras»), ABISICTCA He3arpssHeH-
HOH MO MOJHOCTLIO OMHCTHBIICHCS W COOTBETCTBYET OJHTOCANPoOHOI
sone. Ona npurogna Aag J00bIX BHA0OB HCHOAL30BAHNA, a NPH pery-
JUPOBAHHKM  PCKH HCRJIOUAIOTCH HeOJNAronpHATHLIC TOCHACACTBH,

Boaa, otuccennas ko Il kaaccy («caabo sarpsizHeHHasi»), CoOT-
BeTCTBYET f-Mesocanpobuoil done. JecTpyvKuus opraHHyecKHx BCIICCTB
TOALKO aspobuasi. Boaa npurojHa Aas KVJIbTypHo-ObLITOBOIO 10ab30-
BaAHWA, OTYACTH JJs PLIOOBOJACTBA, NMPOMBLILACHIOCTH, CEJILCKOT0 XO0-
agifcTa. Peryanposanie pex paspemaercs.

Boia npomemyrounoro T1—II1 kaacca («ymepenno  zarpasuen-
Hasi») COOTBCTCTBYET nepexoay ¢ fi- va a-mesocanpoduyio sony. Cruj-
POOHOJOrHUCCKOMN TONKH 3PCHHA — 3TO BOAA, NCPCXOAAILAH H3 «3J10-
PoBOii» B «OOaLyio» [29, 35], no nMeomas HHTCHCHBHYIO GHOAKTHB-
HOCTL H DOJALIIYIO cnocOOHOCTL K camoounuennio, Bojaa n3-3a joporo-
CTOAIEeH  NMOAFOTOBKI  HC  PEKOMCHAYETCS s LCHTPaJH30BAHHOTO
BOAOCHAOZK s, npi Kynauuy H OLITOBOM HCHOAL30BAIHKH  OnacHa
H3-32 BO3MOKHOCTH npHCYTCTBHSE BO30OyauTeneil HHMCKIHOHHBIX 3a-
OosieBannil, HO NPHIOJHA 1A% CVA0X0ACTBA, HEKOTOPLIX oTpacaeil npo-
MblIJIEHHOCTH W opowennsi.  Tlpu  peryanposanum  pexn  coeayer
OXKHJLATL OYPHOTO PasBUTHS BOJL0OPOCICH.

Boja Il kmacca («cuiabio 3arpsi3iieHHas») COOTBETCTBYCT «-Me-
3ocanpobuoil zone. JdecTpyKuis OPranHyeckux BEULECTB HMHTCICHBHAS,
HO wacto anaspobuas. Bona 0e3 ocoboil MOArOTOBKH NOUTH HE MPH-
roara aasi ynorpedaenuns, I'lpn peryaupoBannn pekyu CJaeayver oxiniaTh
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AepHIHTA KHCJAOPOA] CO BCEMH BHITCKAIOUHUMH H3 3TOro noc.aei-
CTBHSIMH.

Boaga IV knacca («oueHb CHALIO 3arpA3HeHHas») COOTBETCTBYET
noaucanpoduoil sone. Bojaa wenpuroina jjia ynorpeduenns (raxe Al
TpaHCnopTa).

BoaMmomHoCTH HCNOAL3IOBAHNHS BOJAbLI pEHHIﬂJ‘{ RI14ACCOB }’HESHHIJ Hna
OCHOBAHNH ACHCTBYIOULHX NPaBHJ OXpalbl NMOBCPXHOCTHLIX BOJOEMOB,
HOPMATHBOB il PLIOOBOACTBA, rOCYAAPCTBCHHBLIX CTAHAAPTOB XO3sM-
CTBEHHO-NHTBeBOroO BojocHabxenus CCCP, MemayvHapoaHbIX cTanaap-
ToB H nopmatHsoB [4, 7, 9—11, 14, 22, 37], a Taxkxke no pexomvenja-
WHAM pasnbix uecagiopateaei |3, 13, 21, 25, 24, 26, 27, 30, 4, 36].

3aMETKH 0 BO3MOMHOCTSAX NPUMEHEHHSI
IPELITOAKEHHOGH KaaccH(pHKaALMH

Kuaccudukauus HenblTana npH OUEHKC CTeNCeHH 3arpsAsHelHOCTH
pek Jluroscxoit CCP. Ha BoamoxuocTn ee npuMeHeHHs JUIs PeUHBIX
Boji Cpeaseit u Bocrounoit ERponu yKasuiBaloT CXOjHble Pe3yabTaTbl
KOPPEASLHOUHOTO H PErpecCHONHOrO AHAJMH3A, NOJYYCHHBIC ADVIHMH
apTopamu [32, 33, 36] B ykaszauuwlx rcorpaduuecknx zouax, u obu-
HOCTH MCTOAHKH, NpHMeHsemoil B cTpanax-ujgeHax C2B. Ouna npose-
pstiack Ha pekax DCCP [1], JlareCCP [18], YCCP |2].

[1pn onpenenenun CTEneHH 3arpsi3HEHHOCTH BOJABI 10 jlaHHOIl Kaac-
CHpUKALMKM CJIGAYeT ONHPATHhCS He Ha eJIHHHYHbIE Pe3yJbTaThl aHa-
JH3a BOJLbl, & HA CPCANHC JaHHbe, BLIBC/IEHHbIE H3 HECKOIBKHX PE3Y.ib-
TaToOB.

Kaacendukauus paspewiaer no orjacianliblM KPHTEPHAM HJAH HX
COBOKYNHOCTH OTHCCTH BOAY H3YUaeMOil pCeKH K COOTBETCTBYIOLIEMY
KJIaccey 3arpsisHeHHoCTH H TeM CaMBIM ONPCIGJHTh BO3MOMKHOCTH ee
HCMOJb30BAHUS.

MukpoOHOJAOrHUCCKHEe KPHTCPHH, NPHBEACHULIC B KJACCHOUKALHH,
NO3BOJAIOT ONPEJLTHTh KaK CaHHTAPHO-IMIACMHOJOTHIECKOEe COCTOS-
HHE BOJOEMa, Tak H CTENeHb €ro 3arpsi3HeHHOCTH OpPralH4YecKHMKR Be-
HECTBAMH H 3TANLI CAMOOYHILICHHS. ’

BuluncacHue KOAHMCCTBEHHBIX 3HAUCHHI MHKPOOHOJOrHYECKHX M0O-
KazarTeJeil Ha OCHOBAHMM HX 3aBHCHMOCTH OT HHACKca canpoOHOCTH
H XHMHYECKHX nokKaszartedacii opranuueckoil 3arpsisHeHHOCTH (B NCPRYIO
ouepeab ot BITKg) nossoasier nyrem ucnoaw3doBanus DBITKs n un-
jekca canpoOHOCTH Kak COCAHHMTEILHBIX 3BCHLCB BKJIIOYHTL  BCIO
KJacCHPHKAUMIO (HIH Kazblil H3 MHKPOBGHOJOrHYECKHX KPHTCPHCB
B OTACJABHOCTH) B JIOOVIO XHMHUECKYIO HIH  FHAPOOHOJOTHUECKY IO
KJACCH(PUKAILHID, pas3paboTannylo MeToJlaMH MaTteMaTtHYeCKOH CTaTi-
CTHKH.

KoanuecTBennble 3Hayenus OTAIbUBIX KPHTCPHCB B KaaccH(uka-
IIHH onpe/fefedbl Hda OCHOBAHHH HX B3aHMHBIX L‘HHEL‘]"I; 9TO NMO3BO.JSACT
N0 HEKOTOPBIM JEerkKo OHPE/eIHeMbIM KPHTEPHSIM IPOrHO3HPOBATHL 3HA-
YeHHs JIPYrHX KPHTCPHEB.

Tak kak npu paspaborke kaaccHPUKALHM HCIOAb30BAHDL AaHHbIC
Mo pekam 0e3 SIBHO BbIPAKEHHOIO TOKCHUCCKOTO B/ANSHNA, Kiacchdu-
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Kauus npeaHazHavena B NepBylo ouepelb JJs 30H OBLITOBOTO M opra-
HHYECKOT0o 3arpas3lcHis. Onuako npejaqaaraeMas H.Jla{:cu{bnliaul-[ﬁ MO-
HeT TNMPHMEHSTRCH 1T B KAaYCCTBC KONTPOJLHOIO HOPDMATHBA NpPH HCCJC-
JOBAHHH pPeK, 3arpia3HEHHDIX TOKCHYCCKIMH BellecTBaMi: MO CHHIKC-
HHIO 3Hauen il Mln-:puﬁ|IU.1UI‘£|1£EL‘|~;H:-; NOKa3areJed U B CBH3H C 3THM
BO3HHKAIOILEI] ;lncnpm'mputmi"! C XUMHUCCKHMH nOoKasarTcJasiMH MOMXKHO
CYAHTE O HAJHYHH TOKCHYECKHX BenleCTB H 0 TOPMOZKCHHH Ipolecca
CAMOOYHLICITH L,

Pecnybaukanckan raboparopus iccacdosania 60d
Mungodxosa Jluroscroi CCP, Ilocrynuao
2. Buavunioc 8/X 1981 e.
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A. H. Kpainworkosa

O0B30P KOMNJEKCHbBIX OLUEHOK TOKCHYHOCTH
CTOYHBIX BOJ METOJAMH BUOTECTUHPOBAHHA

Coszaatine JAeicTBeinoil yHHGHUHPOBANNON CHCTEM bl KOHTPOIS CTOY-
UBIX BOJ NPEAYCMATPHBACT HCHOJb30BAHHE KOMILICEKCHLIN OUCIOK Ka-
yeeTBa BoJbl. OJHHM H3 NOKasaTeleil B KOMIVICKCHOH OUCHKE CTOYHBIX
BOJL SBASICTCH TOKCHYHOCTL, YCTAHABJAHBACMAas TECTUPOBAHHEM € HC-
HOJAL30BAHHEM OHOJOTHUCCKHX OOBEKTOB.

Metoabl OHOTECTHPOBAHHA B IOCJAEANEC JICCATHJICTHE paspadarhi-
BAIOTCA MHTCHCHBHO H IIHPOKO HCIOIL3YIOTCH Kak B Hauweil cTpane,
TaK M 3a pyOGesAKoM, B OCHOBHOM MpPH yCTanoBJennH nopm cOpoca or-
BOJAMMBIX CTOMHLIX BOA. DHOJOrHYECKHEC MCTOALI NOKAa He Hallan wn-
POKOTO HNPHUMEHCHHA B CHCTCMAX KOHTPOJA H VIPaBJCHHS KayccTBOM
CTOYHBIX BOJ, XOTA ocTpast HeoOXOAUMOCTL B 9TOM Haazpeaa, Ona ody-
CAOBJEHA NPEIK/Ie BCEro TeM, UTo Hudopmalng o coctase n CBoiicTnax
CTOMHBIX BOJ, TMoJydaeMasi Ha OCHOBE [IPHMCHEIHS anaJuTHUYECKHX
MCTOA0B KOHTPOJIS, HEAOCTATOUNA A0 OUCHKH 3IKOJOTHYCCKOI CHTYa-
IHH, CJOYKHBLICHCA B Pe3yJ/ILTaTe NMOCTYILICHHS HX B BOAHBLIH OOBEKT,
C nomMoubLio XHMHYCCKHX METO/10B HEBO3MOZKHO OLEHHTL TOKCHUYCCKHI
SPPCKT  HECKOJABKHX OJHOBPEMENIo ACHCTBYIOUIHX BCHLECTB, T. C.
VUECTH CHHepruueckue H apyruc apdexrer komOHHIpOBANNOro Bo31cil-
CTBHAl TOKCHKAHTOB,

Ob6menpusnano, 4To OHOJOTHUECKHE METOALI MO3BOJSIOT B HHTEr-
paJibhoil (popMe OUEHHTH TOKCHUHOCTbL CTOUNBIX BOZ H NOJAYUYHTHL HEob-
XOJAHMYIO HUH(GOPMAIHIO O NOCJEACTBHAX HX BO3JACHCTBHA Ha BOHbIE
OHOICHO3 B,

Ecian e yqecTb, 4TO €3KCro/HO CHHTE3HPVYIOTCH COTHH HOBBIX XH-
unuecknx sBeuteets, a [IJIK (na 01.01.81 r.) paspaborano aumn 649
calHTapHo-rurHeHnyeckux u 260 poiboxossiicTBennbix, To 1eaecoob-
PAZHOCTL TNIPHMCHEHHS HHTCTPaJblibiX MCTOA0B KOHTPOJfl KauyccTBha
BOJLLI SIBJASCTCA OUYCBH,LHOH,

bBuotecTupoBande Kak METOZ KOHTPOJSt KadecTsa BOAL Handoice
mupoko npusmensiercst 8 CUHIA, rae pazpadoransl VHHGQHUHPOBAIHEIC
METOAB OLCHKH TOKCHUHOCTH BOJHOH CPeAbl, KOTOPLIC HCHOJAL3VIOTCH
MpH onpeae/icHHH MNpeaeJbHO JONYCTHMBLIX VPOBHEH 3arpaszHeHus o
paspaloTKe KpHTepHeB kauccTBa Boibl [4]. B kuure «XuMmus cpeibl u
trexnuka OuortecTupoBanus» noja peaakuueit I'macca [6] m B Goace
nosnunux uzganusax [7] onucannsl TEXHHYECKHE CPEACTBA KOHTPOIA TOK-
CHYHOCTH CTOMHLIX BOJ, CO3jlaHHbLIC HAa OCHOBe paspalboTanuuix cTail-
JAAPTHHIX METOJIOB TECTHPOBAHHA ¢ HCOONL30OBaHHem puG, OcecnosBo-
Hounblx, pakooOpasnmx. B aabGopartopusx xkourtpoas H nabaiozenns
3a cocTosinHeM OKpy:kaiouleit cpeaot (ropoja Mumumnuatu, dvavr)
paspaboTanibl METO/ bl TOKCHKOJOTHUECKOTr0 KOHTPOJA, NPHTOAHBIE L
HCNOJB30BAHHA B NEPEABHMHBIX H CTallHOHAPHLIX Jaadopatopuax. las
NPOBEICHHST TCCTHPOBAHHA HCMOJABL3VIOTCH MPOTOUHLIC ABTOMATH3HPO-
BAHHBIC CHCTCMbI, BKJKOHAIOUIHE YCTPOHCTBA XKH3HcoOCCneueHns TecT-
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00LEKTOB B KOUTPOJHPYEMOM PpexKuUMe (Temilepatypa, comepiaine
KHCJI0POa) W TectoBblie Kamepoul. [lpoposkurensnocts TecTHPOBAHHA
or 8 jo 96 u. Buauasc B oCTPOM IKCHCPHMEHTC YCTalaBAHBACTCHA HC-
XOAHAS KOHIUCHTPALH$ MUCTLITVEMO CTOMHOH BOJbI, 3aTCM IIPOBOJAHTCS
OKOHYATEJbHOC TCCTHPOBaHHE HA TecrT-opranusmax (ao 20 3x3.) #H
HECKOJIBKMX pas3OaB/ieHnsiX cTouyHOi BoAabl, Kpurcpuem TOKCHYHOCTH
apasiercs: JAas pul6 —rubeab, aasi  Aaduuil — obesasuxuBanue. B
[Ipollecce TECTHPOBANHA KOHTPOJHPYETCH TeMmeparypa, COAcprKaHue
pacTBopentoro kucaopoja, pH u nexkoropsie apyrue XHMHUECKHE IO-
KazaTteaH. JlanHble TOKCHKOJOTHYECKOT0 KOHTPOJA HCHOJb3YIOTCHA NPH
OLUCHKE CTeMeHH OYHCTKH CTOYHBIX BOJA M CJAVIKAT OCHOBaHHEM JIIA
paspaboTKi pekoMeHAalnHil Mo yavuilennio padboTnl OYHCTHHIX COOpY-
FEHHIL

B nocaeanne roapl B CIIIA pazpadarpiBalorcs 3KCnpeccHule MeETo-
Abl TOKCHKOJOrHUYECKOr0 KOHTPOJIS ¢ HCIIOAL30BaHHCM OakTepHit, nos-
BOJIAIOUIHE ONPEACIHTbh OCTPYIO TOKCHYHOCTL BOAHON cpeasl. Ha oc-
HOBC 3TOr0 MeTofa COo3AaHbl NpHOOpPLI, pEerHcTpHpylollHe raueHHe
fHosTIoMHIecIen i GakTepuil noji ACHCTBHEM TOKCHKaNnTOB [3].

[la cemuuape, oprainsoBaHHOM ATEHTCTBOM [0 3aUHTE OKPYKalO-
ueit cpeant (A30C) B okrabpe 1979 r. B r. Hukaro c yuacrHem yue-
HBIX-TOKCHKOI0TOB, 1PCACTABHTECNCH TPOMBILIEHHOCTH 1 dejepaitb-
HOTO NPABHTEJNLCTBA, OTMEUAJOCH, 4TO OGHOTCCTHPOBAHHE HAXOJIHT BCE
dojiee MIHPOKOE NPHMCHEHHE B KOHTPOJE CTOYHLIX BOA, COJEpHKaULHX
TOKCHUYHBIC BCILECTBA, TaK KaK SIBJSETCHS eAHHCTBEHHO HAJEXHbLIM Me-
TOAOM  OHPEACSTCHHS TOKCHYHOCTH, VYHTHIBAIOUIHM MHOIOKOMIIOHEHT-
HocTh aeiictBus, Ha cemunape Ownlan  odcyixicHnl  BoNpock, Kaca-
OULHECH NMPEHMYILCCTR #  orpanfuennil B HCHOAL30BaHHH METONODB
GHOTCCTHPOBAHMSA, BLICKasansl TpeboBaHMsi CO CTOPOHLI 3aKa3'HKOB,
IKCIAVATHPVIOLILHX CpCJCTBaA KOHTPOIH TOKCHYIIOCTH B  VCJOBHSIX
npounssojacTea [5].

TokcuKkoJOrHUYECKHe METOABL OUEHKH KayecTBa BOALI H annaparypa
AR HX peanHsauud pazpabaThiBAIOTCH M B psije APYrHX crtpan: Anr-
aun, @panunu, OPI, llscunn, Msciiuapun, I'LP, Yexocaosgxuu,

B wamweii crpane B nmocjaeaHHe roibl BonpocaM paspabOTKH FOKCH-
KOJOFHUCCKHX METOAOB KOHTPOJIA KayecTBa BOJLI TaKKe YACAACTCH
siaunteanioe sunMannc. O6 3ToM CBHIACTEALCTBYIOT MartepHaiat Bpe-
sernoit nayuno-rexuuueckoi xkomuccun (BHTK) no GuortectnpoBanuio
NIPUPOAHLIX H CTOYHLIX BOA, oOpasoBannoi IlocranoBaenmem Menity-
BEOMCTBEHHOTO HayuHo-TexHHueckoro copera upu 'KHT B 1978 r.
B noxaage BHTK «O coBpemennom cocTosiiiu M IEpCleKTHBaxX paas-
BHTHA HAYUHO-HCCJAEA0BATENBLCKHX paboT 10 OHOTECTHPOBAHHIO NPH-
POJHBIX H cTOUHHX Box» [l] oBocHoBhBaercs uejecoobpasnocTs 1po-
BCACHHS TOKCHKOJOTHUECKOrO KOHTPOJASA NPOMBILLIEHHBIX CTOUHLIX BO,L
iia Bcex cTaausiXx HX (hopMHpOBaHHSHA, BKJOYAs cOPOC OUHLIEHHBIX CTO-
YHBIX BOJ B BOJHBIC OOBCKTH, H B TO K€ BpeMs OTMe4Haercsi, uTo
«OMOJOTHYECKHIT MOJIXOA, H B vacTHOCTH OHoTecTHpoOBaHue, Hajjiexia-
Iero MecTa B CHCTeMe KOHTPOJs eme He 3anfja. B BeroMcTBax, sanu-
MAIOUIHXCA  KOHTposeM KauectBa Boabl (Mumnpoaxos CCCP, Muu-
3pas), OGHOTECTHPOBaHHE He HcnoJn3vercs». Takoe nonoxenne o0Obsi-
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CHSICTCSL TE€M, UTO B HACTOMIIEe BPeMf B Halleil cTpalc eule He paspa-
Goralibl YHHOHUHPOBAHIbLE METOABI OHOTCCTHPOBAHHHA, KOTOPHIE MOMK-
no 6ol1o Ob1 cravgapTH3HpoBaThb. OO0 9TOM CBHAETENbCTBYIOT PC3V.1b-
tTathl anpobaunn OHoTecToB, opranuszopanHoil BHTK. Takue smeroaw
JLOJIZKHBL OTJHYATLCA YA0OCTBOM B 3KCIAIyaTalliH, JOCTVIIHOCTLIO, BO3-
MOMKHOCTLIO annapatyphoro opopMJeHus.

HMssectno, urto B cyutecTBylomux «lIpaBuiax oxpausl noBepxHoCT-
HBIX BOJL OT 3arpssucins CTOYHLIMH Bojdamu» (n. 35) npeaycMorpeno
IPUMECHEHHE aBTOMATH3HPOBAHHBIX YCTPOHCTB A5 NOCTOAHIOIO KOHT-
poJs 3a COCTaBOM H CBOICTBAMH CTOYHBLIX BOA [2]. D10 ykasanue
«[lpaBiia..» B mnomHolt Mmepe MOXKer OBITh pacnpocTpaHcio u Ha
ycrpoHceTBa OuorectHpoBanus. M ewie oany, ouenn BaMHVIO (BVHK-
N0 — o0HapyIKeHna BHHOBHOIO, NpeiycMorpeHHyio 1. 5ls «lIpa-
BHIT...», MOFYT BBIIOJIHATL CPeACTBA TOKCHKOJOTHYECKOTO KONTPOJA:
«KouTpoaupyiomue opranbl o6a3anb  norpeboBaTh  NPEKPAULEHIS
cOpoca CTOUNBIX BOJ, CHHIKCHHA HJAH  YMeHblIEHHS KOHUCHTPALHHK
BPCAHLIX BEIIECTB B CTOYHBIX BOJaX B CjayuYae BO3HHKHOBCHHS B 3ar-
psisHentiom BoAHOM OODBeKTe ABieHHIT rHbean poibbl (3aMOpoOB) npH
YCJAOBHH JIOKA3aHHOCTH TIPHYHHHOH CBSI3H MEIKLY 3arpsastHeinueMm
BojgoeMa (BOJOTOKA) CTOYHBIMH BOAAMH JaHHOTO TNPEANPHATHA N
3AMOPHBIMH SABJICHHSIMH».

Oprannsaums CHCTEMbl TOKCHKOJOTHUECKOr0 KOHTPOJAS, KOTOpAs
JOJAKHA 00eCneunBaTh NepeUYHCAeHHBIe BLIIC TPebOoBaHd CVHICCTBY-
ownx «lIpaBun..» m npeaycMaTpuBaTth ApyrHe HEOOGXOAHMBIC aC-
MeKTbl OHOJOTHUCCKOTO KOHTPOJISA COPOCOB TOKCHUHBIX CTOYILIX BOJ,
MOXKeT ObITh peanu3oBana cjeayomum oGpasoMm. Ha nepsom srane
lieo0XoaumMo oTodpaTte Haubosee paszpaboTauubie M NPHTOANLIE 16
NPaKTHYCCKOrO HCHOJb30BAIHA METOAL OHOTeCTHPOBANHNS (O TAKHX Me-
Tofax: A -—rTect, TecT ¢ aaduUHAMH «pLIOHAA TPO6a®, — VIIOMHHAETCS
B peueHnd CcHMIO3HyMa <«leopeTHYeCKHe OCHOBHI OHOTECTHPOBA-
Hus», nposegennom B anpege 1981 r. B Mucturyre OHOJOMHH BHYT-
peniux BOA, r. DOPOK), NOArOTOBHTH MPOEKTH METOAHYECKHN VKA34-
HHE 110 HCNOJAL3OBAIIHI0O 3THX METOJOB B npaktTuueckon padore
KOHTPOJHPYIONIHX 1a00paTOPHil MPOMBIIIIEHULIX NPCANPUATHIT 11 Op-
FaHOB [10 PEry/iipoBaHHi0 HCNOAL30BAaUNA W oxpane Bojx MuHBOIXO03a
CCCP, obeccneunte HX YTBEPIKICHHE B YCTAHOBAEHHOM IHOPSIKE,
NPOBECTH CTAKHPOBKY PabOTHHKOB KOHTPOJIHPVIOUWNX jgabopartopnil ¢
NPHBJACUEHHCM CHEUHAJIHCTOB-PAa3paboTYHKOB VKaszaluHblX METOJL0B I
OPranH3oBaTL MNPOBCIACHHC TOKCHKOJOIHYCCKOrO KOHTPOJS Ha Me-
CTax.

OANOBPEMEHHO ¢ BBHINOJHENHEM 3TOH NMPOrPaMMbl, KOTOPAH J01KHA
00ecnetnTh TOKCHKOJIOTHHECKHH KOHTPOJbL PadoThl OUHCTHBIX COOPY-
AEHHH, BLIABJACHHE Haubojgee TOKCHYHBIX CTOUNLIX BOA JJd HX J0-
KanLHOK OYHCTKH H OGeCredeHHs] ONTHMAJBLIOTO pexHMa padoTh
OYHCTHRIX COODPYXKCHHH, HeoOXOJMMO NPOJOKHTL HCCIe10BaNNd B
HanpapJeHHH DPas3pabOTKH HHCTPYMEHTAJBHBIX METOA0B OHOTCCTHPO-
BAHHSA H TCXHHUYECKHX CPCACTB, OOECHEYHBAIOUIHX 3KCNPECCHOCTL H
ABTOMATH3ALHIO KOHTPOJIS CTOUHBIX BOJ H NPHTOAHBIX 1J8 BKJIIOYC-
HHSI B CHCTEMBLI KOHTPOJIf H YOpaBJeHHus KauccTBOM BO/LLL.
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VKazanusle padorul BeayTcd BO Beecowsnom HnayuHo-HCCAE0BA-
TEALCKOM HHCTHTYTE no oxpaue Boji no zafianuio 'KHT ¢ 1977 r.
CACAVIOUNX OCHOBHBLIX HAMPABJICHHSX:

— HeedeaoBanne u noabop TecT-o0bEKTOB H TECTOBBIX peakiiii
FIIPOOHONTOR 11a BO3AENCTBHE TOKCHUHLIX BEULECTB ¢ UEAbK) HCIOML-
JOBAHUSE HNX B TEXHHYCCKHX CpeAcTBax OHOJOrHYECKOro KOHTpLJs
TOKCHYIIOCTH CTOYHBIX BOJ,

— CpPABHUTEJALIBIT aHAJH3 YYBCTBHTCJALHOCTH K OTACILBHBIM TOK-
CHUNBIM BCUICCTBAM PAa3HLIX BHJOB TECT-OPraHNU3MOB, HIPHHAICKALLHX
K OJAHOH CHCTCMATHUECKON rpynne, u BROOp namdoJee uyBCTBHTCb-
HbIX BHIOB;

— BbBIOOD ONTHMAALIBIX  YCIOBHIE KH3HeoOecneueHuss TecT-00h-
CKTOBR,

— H3VUCHHE TOKCHUECKOro JIGHCTBHA  3arpssHAOUN Belecrn
CTOUHBIX BO1l 1a BbOpannplc peakunn TecT-00bCKTOB, VCTalOBACHHE
JATCUTHOIO NCPHOLA TECTOBLIX PeakiHi;

~— CPaBHHTEJLHLIH aHANH3 YYBCTBHTEILHOCTH TeCT-00LEKTOB, 1PH-
Haajesalulux K PasHbiM CHCTEMATHYCCKHM rpynnam, [pH BO3ACHCT-
BHH Ha HHX Pas3jiHYHLIX KATEropHH CTOUHLIX BOA ¢ IEJALIO onpeac.e-
st chepbl nPHMEHEHHST TOrO WJAH JAPYTOro recrta;

-— pa3paboTka METOAOB PErHcTpaudd H npeobpasoBanud Hudop-
MALHH O pPeakmHiAX TeCT-00DbeKTOB M anmapaTypbl LI OUCHKH TOK-
CHUHOCTH CTOUHBIX BOJ,

— paszpaboTka 1ab0opaToOpPHLIN MAKeTOB YCTPOHCTB JAJAH peafii-
FaUHI METOL0B OHOCHIHAAH3AIHH TOKCHYHOCTH;

— 0TpaloTKa PpemHMOB padoTel MakeroB .JabopaTopubix veT-
POHCTB ¢ HEILIO MOJYUCHHS BOCHPOU3IBOAMMBIX JLAHHBIX TECTHPOBAHNA;

—~ H3YUCHHEe BO3MOMKHBIX chep npumeHenuss OHOCHTHAJH3ATOPOB
TOKCHYHOCTH 114 KOUTPOJAS PasJHUULIX KATCrOpHil CTOUMHLIX BOJ I
onpejaeaenue norpedHocT B 9THX npubopax.

B npouecce padoThl HaMM H3VHCHBI MCETOALI M YCTPOHCTBA OHO-
TecTHpoBauus, paspadarThiBacMbic B Haweid crpane H 3a pvoOexowm,
JaHa UX OlCHKE ¢ TOUKH 3PCHHHA NEPCHeKTHBbl HCHOJL3OBAHHN B TEX-
HHYCCKHX CPeAcTBaX TORCHKOJOTHUecKoro kKoutpoas. llokaszawo,utos
HACTOALULCC BPCMS BO3MOXKHA pa3zpaloTKa HHCTPYMEHTAJNLHBIX METO-
I10B DHOTECTHPOBAHHA M COOTBETCTBYIOULCl annapartypsl a8 perH-
crpaunu u orpaboTKH HHQOPMALHH O TAKHX PCAKUMAX THAPOOHOHTOBR
Ha TOKCHYECKOE BO3JCHCTBHE OTIACJBHLIX KOMIOHEHTOB H CTOYHLIX BOJ
B LEJIOM, Kak MNOBEACHYECKHC peakuuun puid u Gecno3soHouduix (pe-
AKIMA  H30eranus, 3akpuLlBaHHC CTBOPOK  PakOBHH), H3MEHEHHC
AbIXATEILHOH AKTHBHOCTH H OHNEPKYJIAPHBLIX PHTMOB pblf, HHTCHCHR-
HOCTH (pOTOCHHTE3a M JUIHTCABLIOE [OCJACCBCHEHHE BOAOPOCICH, Hil-
TEHCUBIOCTL JibIXanud H GHOJIIOMHHECUeHIHn OakTepuil,

Ha ocuose paszpaboTtaniiplx HHCTPYMCHTAALHLIX MeTOJ0B OGHOTe-
CTHPOBANNUA € HCHOJIL30BANHEM TEpeuHcaeHiblX peakuuii ruiapobHon-
TOB CO3J1aHbl  MaKeTLl  JabopaTopHbIX  VCTPOIlcTB  OHOCHTrHA IH3alLHI
TOKCH'TNOCTH, HE& KOTOPLIX OTpadaTbiBAlOTCH ONTHMAJbHLIE PEeAKHMDI
TeCTHPoOBania OTACALHBIX TOKCHUIIBIX NTPHMECEH ¥ HCKOTOPLIX CTOUNBLIX
Boa. Ileppie skenepumentanvusie o6pasipl GHOCHTHAJIH3ATOPOB TOK-
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CHYHOCTH C HCHOJAL3OBANHCM B KauecTBe TeCT-00LCKTOB puib H Hecnos-
BOHOYHBIX MPOXO/AT ONBITHYIO IKCIJIVATALHIO HA CTAHUMAX KOHTPOJIA
CTOYHLIX BOI.

Bueapenne TeXHHYECKHX CPEJICTB OUEHKH TOKCHYHOCTH B CHCTCMDI
ACY BK n B npaktuky paborbl KOHTPOJHPYIOLLHX OPraHoB Cyuiect-
BCHILO COKpatutT o0beM paboT 1o NpPoBEAeHii0 XHMHYECKOro aHnaaH3a
BO/IbI, KOTOPLIH HCOOXOAHMO OYyAeT NPOH3BOJAHTH TOJbLKO B Cayuyae I10-
JyudeHnusi cMriasa or OHOTeCTa O TOKCHYHOCTH CTOYHBIX BOJA, H Jact
HCOOXOAHMYIO JONOJHHTEIbHVIO HHpopMaunio o6 HX cBoilcTBax, 4TO
HOIBOJHT NPHIATL CBOCBPCMEHHBIC MEPLI O NPEAYIIPEXKJAEHHIO 3aTPsi3-
HEHHSA BOJAHLIX OOLCKTOB 9KOJOIHYCCKH ONACHLIMH TIPHMECAMH OTBO-
JHMBIX CTOUHBIX BOJ.

BHHHBO, [locTynuao
2. Xaporos 24/X 1981 e.

CIHHCOK JIHTEPATYPbI

. O coBpeMeHHOM COCTOAHNH M NEPCHEKTHBAX PA3IBHTHA HAVIHO-ICCIE/L0-
BATCALCKHX pafor 1o GHOTeCTHPOBAHHIO NPHPOAHLIX H CTOMHWX BOA. — lokaax Bpe-
MCHHON Hayuno-TeXHHUeCKOiHT Komucenu, obGpasosanuofi  noctauomraennes  MHTC
Ne G4 or 17 mapra 1978 r. M., 1978, c. 27.

2. llpasuana oxpauns NOBCPXHOCTHHIX BOJ OT 3arpA3HeHHA CTOMHBIMH BO-
nami. — M.: Muusgpas CCCP, 1975.— 38 ¢

3. Coxoaos B. M. Oxpana cpeaul: opraunsauusi cJay0u MOHHTOpHNTS, —
CLUA — skonoMuKa, noantHka, wieoaorus. M.: Hayka, 1980, Ne 5, c¢. 94—103,

4. A Review oi the EPA Red Book: Quality Criteria for Water, April
1979, Beihesda, Md, 313 p.

D. Biomonitoring: emerging lool for control of toxicants in water.
Environment Midwesl, 1979, Dec., p. 4—6.

6. Bioassay Techniqgues and Environmenlal Chemistry, EPA, National
Waler Quolity Laboralory, Duluth, Minn,, Ann Arbor Science Publishers Inc,
1975.—499 p.

7. Peltier W. Methods for Measuring the Acute Toxicity of Eifluents to
Aqualic Organisms. EPA-600/4-78-012, July 1978, 51 p.

A. H. llepcmrwor, M. Il. Canpsikuna
K OULEHKE 3ATPA3HEHHOCTH NMOA3EMHBIX BOJL

HurencnBroe TexHorciioe BO3ACHCTBHE HA NPHPOAHBIC KOMIJICKCHI
(opowenue, ocywende, paspaborTka noae3HblX HCKOMAEMbIX, Pa3BHTIC
nepepadaThiBAIONIX NPOH3BOACTE) ONpEAC/sieT NOBBILEHHYIO HATPY3-
KV Ha BOAlble 0O0bEKTL M, B YaCTHOCTH, HAa NOA3eMHbLIe BOALL.

Teppuropradapibie cXxeMbl KOMILIEKCHOTO HCMOJb30BAHHSA W OXpaiibl
BOJAIBIX pecypros HoKa3aaH ueoOXOAHMOCTL H UeaecoodpasHocTs pas-
PaGOTKIL NMOTANHBIX BOJAOOXPANUHBIX NPOrpaMM s OTJACJALHLIX 11pO-
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MBILUJIEHHBIX arJloMepaunit 1 peunnix OacceiinoB. Peanusauus Taknx
NporpaMm I103B0OJsIeT CBOEBPEMEHHO pellaTh BONMPOCLI PallOHAILHOO
HCMOJIB30BAHHA I OXpalbl BOAHLIX PeECYpcoB oT 3arps3uenus. B npo-
ecce pa3padoTKH nporpamM olipejaessiercs H COrJIacyercs BCs cHCTe-
Ma HeoOXOJAHMBLIX BOJAOOXpaNHBLIX MeponpuaTuit mo Oacceilny naw ar-
JoOMEpaluHH B LEJOM, OXBATHIBAKOTCA BCe BHALI BOAONOJL3OBAHHS, KO-
TOPbIE€ OKa3bIBAIOT BJAHAHHC HA KAYeCTBO MOBEPXHOCTHBLIX H MMOA3CMIIbIX
Boja. ITpun stoMm nepsocTeneHnoe snavyenue npuodperact OUEHKA H CH-
CTEMATHYECKHH KOHTPO/Ib KauecTBa BOJ.

[lo naHubiM CHCTEMATHYCCKHX HaOJOACHHIT 34 KauecTBOM BOJ Olle-
HHBAETCH MX 3arpsisHEHHOCTD, BLIAGJAIOTCH YuacTKH, Haunbojee Nojt-
BEPAKEeHHbI¢ TEXiHOreHHOMY BO3JCHCTBHIO, T. €. POBOAHTCSH CHEIHAIL-
Haf OUEHKa M KJAACCH(IHKAUHA KIUeCTBA BOA. IJTHM BolpocaMm B 1id-
cTosilee BpeMs yiaedasieress Oodbinoe sunvanne [2—6, 9].

B neMmMuorouMcjaenHblX nyOJaHKaUHAX MO NOJA3eMHbLIM BOJAaM OTCYT-
CTBYCT €AHHDLIIN IOAXOA K OLUCHKE CTENEeHH 3arpasHeHHoCTH: HeT 00ocC-
HOBAHHA B pasjiejicHHH OpeoJa 3arpsisHeHHbiX BOJL 1a OTAEJIbHbIC 30-
HLl, B BLIOOpe OT/ACALHLIX MOKasaTeJscil OlleHKH KauecTBeHHOrn coCTaBa
Boa [1, 3, 6]. B oanux cay4asix HHTEHCHBHOCTL 3arpsisHeHHs BOJ Xa-
PAKTEPH3IYETCA KaK OTHOMWEHHC NPCBBILCHHIT KOHTPOJIHPYEMBIX B BOJC
eutects Haa ILJIK Kk donoBomy nx cogepzaniio, B ApPYrax — Kak
OTHOLLUCHHE cOAepiKaHusa 3arpasusiomux soay seutects Kk 11K [3, 6l

Ha OcHoBaHHHM MHOFOUHCICHHBIX HATYPHLIX HCCICIOBAINH KauecTBa
NOA3EMHBLIX BOJA NPOMBIILICHHLX pailonos, pacnojoyKenuolx B Oac-
ceitnax pex Cesepckoro Honuma n Jduenpa, nuxe npeanaraercs Kiac-
CH(PHKAIHS KauecTBEHHOro cocTaBa Noj3eMHbix BojJ. Kaaccupukaiins
pacnpocTpadHsiercss Ha NPCCHBIC [OA3CMHLIE BOJIBL, NPETEPHEBIINC H3IMC-
HEHHE B Pe3ybTaTe XO3silCTBCHHON 1eSTeJNbLHOCTH YeJoBeKa, 0JHako
(ponoBoOe cojepKaHHe KOHTPOJIHPYEMBIX BEUICCTB B BOAE HE NpeBbilia-
eT MPEAEIbLHO JAONYCTHMBIX KOHUeHTpaunit (Cyon << Chax ). [lpu atoxu
OlIlEHKA KauyecTBa MNOJA3eMHLIX BOJ KakK BoJ, NPCAHA3ZHAUCHHBIX 179
MHThEBLIX I€JCH, AdeTcsi 110 OJHOMY HJAH HEeCKOJALKHM TOKa3aTe M,
KoTopele He viosjaerBopsiior TpeboBanuam I'OCT — 287473 «Boaa
NHThEBaA», H CHneuuHUECKHM HHIPEJIHEeHTaM, XapaKTepHbIM 1A HC-
TOUMHHKA 3arpsasienns coraacno «llpesgensio 10nyeTHMbLIM KOHIEHTpA-
ILHAM BPECAHBIX BEUIECTB B BOJE BOJOEMOB CalUTAPHO-OLITOBOrO BOL0-
NOJAb30BAHUA H TPeOOBAHHAM K COCTABY H CBOHCTBAM BOJL BOJAOEMOB
Y NYHKTOB MHTLEBOTO H KYJABTVPHO-OLITOBOrO BOAONOJALIOBANHINS,
Ne 1003—72 [8].

[-fi Kagacc — Boabl uMCTBHIC ecTecTBeHHOro cocrtasa. Cojaepxanne
XHMHYECKHX KOMIIOHEHTOB, CBOHCTBECHHLIX IPHPOAHBIM BOAaMm, COOTBET-
CTBYeT (POHOBBIM COACPAAHHAN BeLLECTB, XaPaKTepPHbIX I8 KOHKPET-
HOTO ydacTKa M3y4aeMoro BOJOHOCHOrO TOPH30HTA.

2-it Kslacc — BOABI €O caegami 3arpasncius. KoHueHTpaunu Jaumu-
THPYIOWHX H Penpe3enTaTHBibIX XHMHUECKHX KOMIOHEHTOB He TNPeBL-
wator [LIK. Cneunduueckne KOMNOHEHTbB MOIYT  OTCYTCTBOBATD.
Bojawl npuroanns 448 nutLeBoro Bojociabmenn.

3-it Kjaacc — sarpasnennnie BoAb. Kounnentpauun nabai01aeMbix
JHMHTHPYIOUIHX MOKA3aTCACH XHMHYCCKHX KOMIOHCHTOB N0 COACPKA-
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yio npesbimator [IK 1o gecsTHkpaTHbix passmepoB. Boibl nenpu
rojIHLL JIJ151 IHThH,

4-i1 KJacc — MakCHMaJbHO 3arpsisHcHHbic BoALl. Konmenrpaiii
cneiHPHUECKHX KOMMOHEHTOB TMPHONHKAKOTCH K BEJHUHHAM, PaBHLIM
cojlepxaHHio HX B CTOYHLIX Bojax. Boawsl (B psie C.’IF.‘:IHEH] MOTYT
OLITH HCIOJB3OBAHBL 148 TCXHHUCCKHX YKL NPEANPHATHH,

BpijeacHuble KJIACCH KauyecTBa MNOJA3€MHBIX BOJ VBA3bIBalOTCA C
IPELJIOHKEHHBIMH [3] daszamu 3arpsiznenns BOA03a00POB NOJA3EMHBIX
BO;L BO BpeMeHH, TToCcKoMIbKY BBISIBJIEHHE 30HLI CO 2-M KJaccoMm Kaue-
cTBa BoA, Hau 1-ii (asul 3arpasnenns (BOAB C TEHJEHIEl 3arpasHe-
HHS), OUEHb Ba)XHO s CBoeBpeMennoro obHapy:KeHHsi HCTOUHHKA
3arPA3HENHsT i NPHHATHSA BOJOOXPAHHLIX MEpP, HHTEHCHBHOCTDL 3arpsii-
HeHMHA, 110 HAWCeMVY MICHHIO, LHejecoodpasie OLEeNHBATL, paccMaTpH-
Bast OTHOIICHHE (DAKTHYECKOH KOHUCHTPALLHI KOHTPOJHPYEMOro XHMH-
YeCKOro KOMIOHEHTa K MakCHMAJbIHOMY 3HAYEHHIO (POHOBOH KOHILEH-
TPALMK  JIAsi  Jlanlloro  yyacTkKa  BOAOHOCHOTO ropusourta. s
XHMHUCCKHN T PC/IHCHTOB, KOTOpbIE  HC  CBOHCTBEHHBI  T0OJ]-
3eMHLIM  BOJIAM,  CJAeAVeT  PACCMATPUBATE  OTHOULIEHHE  HX  CO-
nepaanus k LK. Taxkoit noaxoj MoxeT OLITHL NPHMEHCH K IPCCHBIM
MOA3CMHBIM BOJIAM, B KOTOPBIX (DOHOBBIE KOHIEHTPalHH KOMIOHCHTOB
metipie TTIK [8]. IIpH rekyvuieM KOHTPOJIEC KOJHUECTBO onpejeseMblx
MMOKAa3aTeaell KaueeTBeNNOro cocTaBa BOJL MO CHCUHAJHIUPOBALINONR ce-
TH HabAJaTeNbHbBIX CKBa)XHH MoKeT ObiTh He Oosee 6—8. HaGop
OLCHHBAEMbIX MOKa3aTejeil 3aBHCHT OT COCTABA NPOH3BOACTBEHHLIX OT-
XOI0B, KOJHYCCTBA M BHAA HCTOUNHKOB 3arps3HeHUus H JA0MKeH OBITh
onpeaeicl B Ka/jI0M KOHKPeTHOM cJayuae Ha CTajHHM PeKOTHOCIUHPOB-
KH. Boidop HX goJeH YAOBJETBOPATL CJAEAVIOUIHM yCJoBHAM [7]: cre-
UHMUIHOCTH OTHOCHTEJILHO COCTaBa cOpacLiBaGMBLIX CTOYHBIX BOJ, 1pe-
obaaaannio B obuieM obObeMe cOpoca, MAKCHMAJBHLIM [PEBLILLICHHCM
naa IIK, nanMensineil cKOpocThbio TpaHchOpMallHH.

C ydeToMm BBLIIICNEpPEeUHCACHHBIX TpeboBannili B Taba. | npusejeis
OCHOBHBIE KOHTPOJHPYEMBIC HHIPEAHEHTHI [10 OT/eJLHBIM TNPOH3BO/ICT-
BaAM XHMHYECKOH MNPOMBILLIEHHOCTH W JHANasoHbLl HX 3HAYEHHI 1o
KiraccaMm kauvectBa BOJA. Ilockoabky Murpauus XHMHYCCKHX BelLeCTB
onpejensieTcs B 3HAUHTENbHOH CTeneHH OKHCJUTENbLHO-BOCCTAaHOBH-
TEJALHBIM COCTOSIIHEM CPeABl, MOTrVT onpeaensatncs Takxe pH, FEh,
Fe**, Fe3t, pactBopennblit KHCAOPOL, CCPOBOAOPOL.

Pacemorpum npuMeHeHHe TIPeIOKeHHOro MEeTOAHUECKOro 10/1X0/14
K OlleHKe KauecTBa MOA3CMUBLIX BOJ Ha KOHKPETHOM IIpuMepe.

B npoMmbilieHHOM KOMIJIEKCe JefdCTBYIOT KOKCOXHMHYecKoe, J10-
MEHHOE, CTaJlellaBHJIbHOE, arjJoMepauHoNnnoe, OrHEeYnopHoe, NPOKAaT-
Hoe mnpouszBoacTBa, TILL u npyrue, nawume GOJLIIOE KOJHUECTRO
KHAKHX W TBEPABIX OTX0/0B. Pasznoobpasublii HX COCTaB H pasJHuyHbIC
YCJOBHS CKJIATHPOBAHHS ONPCACAMIN CAOKHYIO KapPTHHY 3arpA3Henus
NO/3eMUBIX BOJ (CM. PHCVHOK).

IKCIAYVATHPYEMBIIT  BOAOHOCHBIT TOPH3ONT 3ajeraer ma rayGie
15--20 M o1 anMOBHATLHBIMH OTJIOMKEHHUSAMH, CAPEHHPOBAHHBIMH BO-
103460pHLIMH  CKBaXKHHAMH. DPOHOBLIC KOHIEHTPAUHH CVALDATOB N
XJTOPHAOB B NMOA3ZEMHLIX BoJax OJH3KH K npeaesabro jonyerumbiM,. Ha
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Cxema sarpA3HeHds MOJA3IEMHBLIX BOJA NPOMBILLISHHOTIO paftoxa.

] — MCTOMHMMKH 3arpa3HcHiA: HAKONHTEAH, OTCTORAHHEN CTOMHMX BOJ,
VHACTKN CKAZTHPOBAMHH ToEpAMX oTxojaon; 2 — poaciabopHsie CKpa-
Ml 3 — CHAPOHIOIHNCH SKENAYATHRYEMOrO BOAOHOCHOTO TFOPUHIONTH;
4 — NIOANNEE MHHepanudalpnum noazeMibiX pojl, 5 — Kaaccewl KauecTna
NoAICMHLX BoA: ) YHCTHMe BOALI ecTeCTpeHNOrg cocTama, Z) nojiw cn
CacLaMil JArPRAIHEHHA. J) IarpaiseHHLie BoimW, 4) MakKCHMAObHO 34-
rpaHenibe BOAW, 6 — HanpabBJdeAHe MHCpPaUHH 3arpAIHHIOWINX  De-
uLecTs.

YYacTKe BOJAOHOCHOrO TOpH3oHTa BOJH3H HEIKPaAHHPOBANNLIX IUJIaMO-
HAKOTIHTE/ICH, PasrepMeTH3HPOBAHHBIX OTCTOMHHKOB, CBAJOK TBEPIbIX
OTXOM0B, ACHCTBYIOLUIMX W 3aXOPOHEHHBIX, c(hOPMHpOBaJiCsH ouar 3da-
rpA3HCHHLIX BOJA NJ0WajAblo nopaigka 2 km? raybunoii 50 M. B ouare
3arpA3HeHHs JLIs TOJA3eMIbIX BOA XapaKTCPHbI BBICOKHE BCJAHYHHBI MH-
HepaJH3auHH, cofepxanusa cyJabdartoB, rHiapokapOboHaTOB, HaTpHA,
KaJbLLUHA, XkeJe3a, coeJHHeHnit a3ora. OTMmeyeHsl NMOBLILICHHLIC 3Haye-
HHS LHAHHA0B, pojanulos, ¢peHoaos. OTaelbHble YHaCTKH  BOAOHOC-
HOTO TOPH30ITA HCTMBITLIBAIOT BJAHAHHE PAasJHUYHBIX HCTOYHHKOB 34-
rpsiziieHusi, Uro Haubojee UETKO Npociae:uBaercs 1Mo obuleil xecTko-
CTH.

B6au3n OTCTONHHKOB CTOUYHBLIX BOJ, NMOCTVIIAKIUIHX OT ra3o0uHCTOK
H XapakTepH3YWILHXCA O0Ye€Hb HH3KHMH 3HAYEeHHAMH JKCCTKOCTH
(2mr-3kB/a1), noaseMHbLIC BOALI HMEIOT NMOHHMKEHHYIO XeCTKOCTh (3—
5 Mr-s3kB/n) B cpasuennn ¢ ponom (9—10 mr-sxks/a). Unduavtpauus
NOBEPXHOCTHOIO CTOKA CO UIMIAKO30JbHbIX OTBAJIOB Onpe/ie/inia yBe-
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HEHHE KECTKOCTH  NOA3CMILIX  BOJA B 30HC HX Bausimust 1o 17—
18 mr-skp/ia. B npupyc/oBoil 4acTH MOJ3EMHBIC  BOJIBI  HCILITHIBAIOT
BJAHSHIE PEYHBLIX BOA, YTO NOJATBEPIKIACTCA HACHTHUHBIM HX cOCTa-
BOM 110 HEKOTOPbIM NOKA3aTeIfaM,

Ha ocnoBannu nposejenHbLIX HCCACNOBAHHI MJ0HLaLb BOAOHOCHOTO
FOpPH3OHTA nojapasjeneHa Ha 4 300bL MO CTCNCHH 3arpsA3HeHHOCTH: OT
CJIeI0B 3arpA3HeHHs A0 MAaKCHMaJbHO 3arpasHenubix Boa (Tada. 2).
Ouenka 3arpsisHeHHocT npousseaena 1no 6 u3 12 xapakrepunx XuMi-
YECKHX HHTPCAHCHTOB, nNpHuem BuIOOpP MX CI1C1aH HCXOAA H3 peKoMen-
aosBanubix vegaosui [7]. Paspadotanublit KoMnaecke MeponpHATHIE no
3alHTe MNOA3eMHBIX BOJ OT 3arpA3lHCHHA BKJIOYAET JHKBHJIAIHIO
(CTPOHTEIBLCTBO 3IKPAHHPOBAHHOrO HIJAMOHAKONHTEASA, YTHIH3AILHA
WJIAKO3OAbHBIX OTBAJOB) KM JOKAIH3aUHI0 HCTOUYHHKOB 3arpsishe-
HUA  (ruapoHsoasiiig  orpaboTaHHLIX  1HAKONUTeJell, pPeKyJ/JabTHBAaLHA,
VCTPONCTBO  rOPI3OHTAJLHOrO  JApeHarka, NPOTHBOPHALTPAUNOHHOI
CTeHKH, THAPABJIHYCCKOTO Oapnepa MCHKAY 3arpsa3HeHHLIMH BOJaMH

H CO caegaMy 3arpsisHeHus, cbop u ode3BperkiiBanye 3arpssHeri-
HOTO [MOBEPXHOCTHOTO CTOKA).

Tabauga 2

XapakTePHCTHEA 3ArPAIHEHHOCTH NOAIEMHLIX BOJ HCCACAYEMOT O
NPOMBIIIEHHOrO pafoHa

IHauCHuy HIII']‘.IE,'UIEHTDH no KJACCaM KauecToa nog, vr'a
H: T - Hopmu,
AHMCHUBANKE ROKadATE el sipi 8
' 1-i1 wnhace 2-it Kaacc 3-it kaacc 4-ii Kaace
Cyxoil ocraTtok 1000 <1000 [ > 10001500 >>1500 <5000 5000
X.a0piin 350 | <200 |7 200350 |7>>350<1000] S1000
Cyandatsl 5000 <350 350 < 500 =500 >1000
AvMmiag (no azory) 2 < 0,1 ~>0,1<2 >2<3 3
Pennan 0,001  |orcyTer- <0,01* >0,01<0,1] >0,1
BHC
O0uas KECTROCTH, 710 <10 >0 12 >12<15]  >15
MI-39KB/JI

* JlonycTHMas KOHUEHTPAUHA B HCHOJAL3YEMOI BOAe 03 XNOPHPOBAHHA.

Ha ocuose cocraraentiofi COBMEULCHHOH KapThl THAPOH3OrHNC HC-
TOYHHKOB 30H EHFPHEIIEIIHH }’CTE:]HE'HJICH o0beM JAIPAIHCHHBLIX BO4A H
cjles1al pacueT CKOPOCTH BOCCTAHOBJCHHS 0 HOPMAJLHONO KauyecTBa
BOjL B o€are 3arpasHeddsa (mo cxeme MOpUWHCBOro BHITECHEHHS — JI0
4 JeT H ¢ YYCTOM (H3INKO-XHMHUECKHX npoueccos — po 10 Jqer).

Takum ofpasoM, BuAeJAs HAa YYacTKe BOJOHOCHOTO rOpH30HTa 30-
Hbl C ONpeIc. TCHIBIM  KIacCoM Ka'luccTBa BOJA, MOMHO HNPOH3BOAHTL
OILEHKY COCTOSIHMS BOJOHOCHOIO TOPH3ONTA NMYTEM KapTHPOBaHWs, NpH
KOTOpOM onpejesiiores nanboJiee 0nacHbie 30HLI, B TOM YHCAC TOJO-
AKCHHE TPaHHIL BOJ{ CO CACAAMH 3arpfA3lielHa U ¢ KOHIEHTpallHAMHA 3a-
PAIHAIOUIHX BCLICCTB HA YPOBHE MPEJEABLHO AONYCTHMBIX. ODTH jaH-
HBIC HCNOJAL3VIOTCS IS NPOTHO3a 3arpsasHeHus MoA3eMibIX BOA HA
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B003a00pHBIX YUACTKaX, IVIAHHPOBAHHS BOJOOXPAHHLIX MEPONPHATHIL
H JaI0T HArJAAHOE MpejAcTaBjedHe 0 AHHAMHKE KauecTBa BOALL.

BHHHEBO, llocrynuao
2. Xaporos 14/VII 1981 e
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C. C. 303yasn, B. H. Xyoarxos, A. A. Mamesees

K BONMPOCY O BUOUHIAUKALLHHU 30H
AHTPOMOTEHHOTIO BO3JAEHUCTBHSI TOYEYHOTO
UCTOYHHUKA 3ATPSASHEHHSA B YCJIOBHSX
OJIMTOTPO®HOTIO BOJNOEMA

SHI*[JHBHEI-[HE' BOJOEMOB NMPOMBIUIVICHHBEIMH CTOYHBIMH BOJXaMH, IIpPH-
HABUICE B NOCI¢IHCE Bpemda L1MA HEKOTOPBIX BOJJOEMOB NOCTOS HHbBLH
XdpdkTep, 'l'pEﬁ}'E’T TUWATCALIOIO KOHTPOJAsd 34 €ro pacnpoctpaHcHHEM
H CTeleHbI BO31HCTBIHH HA 9JCMEHTBI 3KOCHCTEMBI,
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M3BecTHO, UTO BOAHLIC OPrailH3Mbl SBJAAITCA XOPOIIHMH TCCT-00D-
CKTaMH /Il KOHTPOJAS COCTOAHHH BOJHOH CpeAbl, H MO HX ECTeCTBEeH-
HbIM pPEaKIHAM H OTHOLLEHHIO K dHTPONOTEHHOMY BO3JCHCTBHIO MOKHO
CY/JIMTh O CTEICHH 3arPsi3HCHHOCTH BOJjoEMa.

Jagauein nawux HabaogeHiin Oblyia paspaboTkKa MCTOAHK HCCIe10-
BAHHS COCTOAHHA IKOCHCTEMBl BOAOEMA C LEIbIO ONPEACACHHS TOUHDIX
pPa3MepoB 30H 3arpsiaHelnns B KPYIHOM OJHrOTpo(gHOM 03epe H ycra-
HOBJICHHE HANPABJACHHOCTH IPOLECCOB H3MEHCHHH, NPOHCXOAALUIHX B
HOM 1101 ACHCTBHCM NPOMBILLIEHHBIX CTOUHBLIX BOJL.

[HaApoOHOJOrHYCCKIH MONHTOPHHT € HEJIDLIO BHIABJICHHS peasbloli
VIPO3bl H3MeilleHHsi 3KOCHCTEMbl BojloeMa (B JaHHOM cayyae peub HieT
00 OJHTOTPOHHOM 03Cpe) H ero nporuos, 0e3yc10BHO, AOJIKHB CTPO-
HTLCH Ha HHpOpMalliH, XapakTepH3yiollel BCe 3BeHbS 3KOCHCTCMDI.
Jas uedeit KOHTPOJIS BecbMd BasKHBIM IIpejcTaB/sercd OnpeaeacHne
rpajiieHTa ¢¢ H3MEeHeNHs, T. €. «IOPOroBLIX YCJAOBHH CYLl€CTBOBaHUSA »,
KOTOPble BbIPAaXKalTcsd B H3MEHCHHH (PYVHKUHOHAJLHLIX XapaKTePHCTHK
NONyJasiudil, caaralouux 3KOCHCTeMY, TAKHX KaK CKOpPOCTh MeTaDosH3-
Ma, CKOpoOCThL OHONPOAYKUHOHHBIX I[POLECCOB, MOBEACHHE OPTaniu3MOoB,
pacipejenenie H (QU3HOJOCHUYECKOE COCTOAHHE, BEJIHUMHBI 3JHMHHA-
MM, BO3pacTuasi CTpykrypa u T. A. layOokHe HapylwieHnsa HOpPMaJlb-
HLIX VCJAOBHH CYUICCTBOBAUHA 3KOCHCTEMBI NMPUBOAAT K H3MCHEHHIO YH-
CJCHHOCTH H OHOMACChl CAAraloulMx ee Nnonyiasiuui ruapoOHOHTOB, cMe-
He JIOMHHANTHBIX BHA0B, H3MENEHHIO TPOMHUYECKON CTPYKTYpbLI, T. €.
IPOHCXOAUT KOpPeHHasl NnepecTpoiKa 3KOCHCTEMUL,

MuoroJsietiue HCC/IEIOBaHUA [OKa3aJaH, 4YTto HaunbdoJee OlepaTHs:
HLIM H JOCTOBCPHBLIM [AJ4 OLEHKH KayecTBa BOJA H ONpele/eHHs 30HLI
BJAHAHHA NPOMBIULICHHBIX CTOYHBIX BOJ TOYEYHOrO HCTOYHHKA 3arpss-
HEHHS ABJIAETCS METO1 3IKOJOTHUYECKOrOo KAPTHPOBAHHS, OCHOBAHHDII]
Ha cTaTHCTHYECKON obpaborke aannbix. Hanecenue snayenmnii npusua-
Ka (NPH3HAKOB) HA CETOYHYIO OCHOBY H BbljgJieliHe oCPeIcTBOM H30-
JHHHI 30H, B KOTOPBLIX 3HAUeHHs HCCJeayeMoro napamerpa (mapamer-
pPOB) JAOCTOBEPHO OTJIHYAETCA OT TAKOBHEIX Ha KOHTPOJLIBIX YUacTKax,
HO3BOJIACT BLIABHTHL aHOMAaJlbHble YUACTKH B pacnpejesenn 4HcjaeHo-
CTH H OHOMAcChl TOH HJIM WHOI TPpYNnel oprann3mon. MeTo 3KOJOTH-
UECKOro KapTHpPOBaHHA ITO3BOJACT MOJYYaAThL ONEPaTHBHYIO HHpopma-
HI0 O KOH(HIYPAUHAX H IJIOWAAAX 3ATPASHCHHBIX YHACTKOB H CVAHTD
00 HX Ce30HHON H MEKrojoBOH AHHAMHKE.

Has peaanszauiy 3aay 3KOJOMHYECKOTO KAPTHPOBAHHS BaXKeH BHI-
O0p W CO3/laHHEe MOJACJALHBIX NOJHIOHOB, Pa3Mepbl KOTOPHIX MO3BOJIAH
Obl yJaBJNBATL BCE CTCNEHH H3MEHCHHS CcOOOILLECTB MOJ ACHCTBHCM
anTponoreHuuix ¢axkropon. Has ucchaepoBaHuil BOAHON  TOJAWM ObLI
BLIOpan noauron miomaibio 30 KB. KM, ¢ O/JHHAKOBBIMH PacCTOSIHHSA-
MH (nHutTepBadamu) mexay cranmuamu — 300—600 M (B 3aBHCHMOCTH
OT Ce30Ha H VIAaJICHHSl OT HCTOUHHKA BJAHSAHHA), B paloHe, npuie:Ka-
HICM K MECTY NOCTVILIeHHs CTOUHLIX BOoX. Kourpoasnwie (doHoBbIe)
CTAHIHH BBLICJSJNCL HA I'paHHlax noJanrona, jJubo na ygaJjenin 8—
9 KM OT KOJIEKTOpa cToyHbIX BOJA. HabawjeHHe 3a JAOHHBIMH THAPO-
OHOHTAMH TNPOBO/MAOCL Ha mvowaan jgo 20 ra (no MHKpoOHOJIOTHYE-
CKHM nokasatensim A0 8 km?) npu umncetde craduuii ot 20 no 70.
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Habmoaenus nokasaju, 4To pasMepbl H KOWPHIYPAIMS Bbl1CJCH-
HbIX 30H BJHAHHA [POMBLILIJIEHHLIX CTOYHBIX BOJ He OCTAKTCH 110CTO-
SIHHBIMH B TEYEHHE roja M pasHblX 1T Kak B BOAIOH TOJLE, TAK H Ha
are. OHH M3MCHAIOTCH HC TOJALKO 10J{ BAHSHHEM CTOUHBIX BOJL, HO M
Moj, ACHCTBHEM €CTCCTBCHHLIX THAPOJOTHUYeCKHX (axTopoB. Begejer-
BHE MHEpOpedabeda jAHAa Yy4aCTOK 3arpsasHenusi, Kak NPAaBujio, HEOILI0-
POACH 110 CBOHM XaPAKTCPUCTHKAM, a N0 YKJIOHAM IO BOJHLIX #E10-
OoB 1 O0pPO3JL AOHHLIC OTJOMKEHHS AHTPONOTeHHOTO NPOHCXOH IeHNS
MOIYT nepemeniatscs B abuccanan o3epa.

OanoBpeMentbie ¢BopLl 110 pasiHUNBIM  FPYNNaM  rHAPOSHONTON
neJarHanan o JIOHHBLIX  OTJOMREHHH, TNPOBOJAHMbIE B CHATHE CPOKH
(2—3 JAHs), N03BOJHIOT [IPOBECTH CpaBHHUTEAbLUBLIH anaaus, 1arh
OUCHKY H YCTAHOBHTL PCHPE3CHTATHBHOCTL PasjJH4IILIX cooluiecTs N
rpvit rHApoOHOHTOB N0 HX OTHOLICHHID K BO3JACHCTBHIO [POMBILLICH-
HBIX CTOYHBLIX BOj. Halusiogedns nokasaanm, 4TO pasindHble KOMIO-
HeHTLH OHOLCHO30B B VCiOBHAX HCCJAEAYEMOro palona BOLOEMa HMEIO1
PA3HYVIO OTBCTHYIO PCAKLHIO Ha 3arpsisHCHUC.

Mukpoduiopa BOAHBIX MACC H JOHHBIX OTJOMEHMIT YBCAHUHBACT
CBOI0 YHCJEHHOCTL B 30HE BJAHAHHA CTOUYHLIX BoA. lIpomblilaeHubie
CTOYHBIC BOALI B paHoHax, HCNOCPEACTBCHHO NPHJICHKALWHX K BOJOBLI-
HVCKY, BCerjla OKasblBalT HHTHOHPVIOUICE BO3JCHCTBHE HA (HTO-
JIAHKTOH, OJAHAKO Ha 3HAUHTEJILHOM YHAAJeHHH OT KOJNJICKTOpa, rje
pa3faBjcHiC BEJHKO, OHH MOTYT HHOrA4 CTHMYJHPOBATL €ro pasbu-
THE, T. €. ClnocoOCTBOBATL YBEJIHYCHHIO YHCACHHOCTH, Caeiyer oTme-
THTH, YTO (DHTOIJIAHKTOH ABJACTCH XOPOWHM TCCT-00BLEKTOM TOJILKO
B Te TOAL H Ce30lbl, Korja ero oduias YHCIEHHOCTL A0CTATOUNO
BLICOKA M OH HaXOAHTCH B aKTHBHOM cocrtodnuu. [lpoMbimiennbie
CTOUHBIC BOAbLL BCErja OKA3LIBAIOT OTPHIATEALHOC BJAHAHHE HA  300-
[IJ1aHKTOM, T. €. OHH CHHZKAIOT €ro YHCJEHHOCTL 110 OTHOWEHHIO UHC-
JEHHOCTH HA KOHTPOJLHLIX CTAaHIMAX B /ABa-TPH pasa.

CpaBHCHHME H3MEHEHHI BCCX HCCAEJIOBAHHBIX COODILECTE NOKA3bI-
BACT, UTO B BOAHOH TOJALLE BCJCACTBHE 00AbLILOH NOABHMKHOCTH BOJL-
HBIX MAcCC BJAHSHHE TCXHOFCHHBIX CTOYHBLIX BOA OULYUIACTCH B MCHDBIHCH
MEpPE, HeM Yy AHA. AHTPONOCCHHOC BJAHAHHE Haubojaee 3aMETHO B
Oeutanu osepa, ocolenno 3a npeaenaMi JHTOpPaJIH, T. €. Tam, rje
MPOHCXOAHT HAKOIJICHHE ocajlKka aHTPOnoreHHoro MmpoHCXOMICHHA.
3aech NpH AJHTEILHOM BO3ACHCTBHH CTOYHBIX BOT OTMEUAETCH liepe-
CTpolika JoHHBIX OHOUCHO30B, CHHMKACTCS BHAOBOC pasnoobpasne
Hentoca. Caeayer OTMETHTL, YTO [CPCCTpoilKa COOOUICCTB HACT IE
TOJBKO Ha CHJALHO 3darpA3HCHHBLIX YY4CTKax JAHda, HO W na caado
3ATPASHEHHLIX JIONIBIX OTJOMEHHSX, TAe TEXHOTeHHbLIH 0CaJ 0K I1OUYTH
He mpipazken. DricTpas oTBeTnas peakiMs MHKPOPJIOPLI Ha MOCTYIIC-
HHE B BOJOEM BElUeCTB alTPONOTeHHOrO NPOHCXOMKJAEHHA JlesaeT 3ToT
KOMIIOHCHT OHOLECHO30B TMeJardajd U AOHHBIX OTJOXKEeHHH nanbdogee
NPHOPHTETHBIM HIJIMKATOPOM B onpeaceqacuiu 3oubl Biauauuda. llpen-
CTABHTE AN APYriHX TpodHUecKnx yposHeil umeor Oogaee caabylo oT-
BCTHYIO PCAKLHIO, UTO NPOSIBASCTCH B CPABHHTEABHO 3aHHKEHHbIX Be-
JHYHHAX ONPEACTACMBIX NJOUIAACH 3arpssieHHs.

Anagans nokazatreseil, HCNOJAL30BAHHDLIX MMPH 3KOJOrHUECKOM KapTil-
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Puc. 1. Cxema pacnojozenHsi YYacTKOB 3arpsancius, Bbljie-
JACMBIX MO MHKPO(QAOPE LAOHHLIX OTJOMKEHHIL,

| — rereporpodm, 2 — denoaokHCaAROULHE, 4 — NeAna0iIopaspy-
1amuLHe.

poBauMH paitoda, NpHJeKaulero K KOJJIEKTOPY BBINYCKA CTOUYHBIX BOJL,
IIO3BOJIACT 1AM PAaCHOJOKHTL HX 110 3HAYHMOCTH B OILEHKC KauecTBa
Bojbl B cuaeayiomeMm nopsake: 1. Mukpodsopa AonnbiX OTJOKEHHH H
soo6entoc; 2. Bakrepuonaaukrou; 3. 3oonaaukron; 4. OUTONIAHKTON;
9. Jlutopaanusiit GuTOOEHTOC.

B cuay cneuu@uuyiHocTH OTBETHOH peakiHH 1a 3arpA3HCHHE paz-
HEE TPVIIBL MHKpPOQJIOpPLI AAI0T pasJniHoil KOH(Hrypaunu H BeJH-
UHHBI 30HDbI 3arpsAduenns, CHHXPOHHOC [POBEAEHHE CHLEMOK MO OAHHM
CTAHILHAM NO3BOJISIET HAXOAHTL HUTETrPaJdbLHYIO BEJIHUYHMHY 30HLI BJHA-
HHS [IPOMBIILIEHHBIX CTOYHLIX BOX, T. €. ¢ YuyeToM Konudurypaumii
30H, BBIZEJCHIBIX [0 BCeM Tpvinam MHKPOOPranHiIMoB. Onpejae.is-
eMas TakuM o0pasoM 30Ha BAHAHHS HPOMLIIIEHHBIX CTOYHLIX BOR
peerjga Oodanlie cpeneil apiMeTHUECKOI ATt PasiHUYHBIX HCCJACLY-
eMBIX TPVIIT MHEPOMAOPH 11 OOJLIIC MAKCHMAJALHOH 3011, BbIACA-
eMoil 110 O0Ied YHCICHHOCTH HJH 110 OJHOH H3 TPYNIT MUKPOOpranms-
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Pue, 2. Cxema paciofoideHHs VIaCcTKOB 3arpaziiciing, BLICTACMBIX 10
ﬁa:{’[‘eplmn:lam-:'r{m:.’.
| — reteporpodut, 2 — PEHOAGKHCAHIONNE, J — THOHOBMC.

moB (puc. 1, 2). Taxoil i10AX0J K ONpeIeNeHHio MaKCHMaJLHOH 110~
Aajgd 30HbI, Koija c¢e KOH(pUIrypauus onpeaeiseTcs NpoeKUHel Beex
300, BBLJICJCHHBIX MO pasHblM rpynnam MUKPO(JIOPHL, HA HaUl B3rjsi,
HanboJee TOUHO ONPEACAACT NOJOKEHHE Jed B HCCAGAYEMOM patone.

MecroHaxomxjaeHHe 30H BJAHSHHA MW HX [LJIOWAJAH, BLHULCJCHHBIC 11O
BO3/ICHCTBHIO NMPOMBILIJICHHLIX CTOUHBIX BOJ Ha (PHUTO- H 300[LJAHKTON,
10 BCEH BEPOSITHOCTH, B CBA3H C 0COOCHNOCTAMH OTBCTHBIX peakUHH
3AMETHO OTJIHYAIOTCA Kak MExJay codoill, TaAK H OT YYACTKOB, olpe-
JeJeHHBIX 110 aHOMAJHAM HYHCICHHOCTH MHKPOG(IOPH BOAHBLIX Macce
(puc. 3).

OaHoBpeMeHHOe NPOBEACHHE ChEMOK Ha OOUHX MOCTOSHHLIX CTaH-
LHAX MO PA3JAHYHBIM IpynnaM ruipoOHOHTOB JaeT BO3MOMKHOCTL Bbl-
AeJHTh HHTETPaJbLHYIO 300V 3arpsasHenid B negarnaaud osepa. Ha-
OJIIOIEHHS TMOKa3aJii, YTO HHTerpaibHag 30Ha BJHAHHSA TMPOMBIIILICH-
HbIX cTouHbIX BoJ Ha 30—50 npouenTor GoJibllle, YeM MJOULAAH Bbi-
DeJeHHBLIX YYACTKOB BJAMSIHUS CTOUHBIX BOJI 114 OTHAEALHBIC KOMIOHEHTLI
coodlecTBa NeaarHadu.

[TpoBecacHHBIe MHOrOJeTHHe HabJI0eHHsl TO3BOJSIOT VTBEPIKIAThH,
YTO, HECMOTPS Ha UeHUOCTL H BaMHOCTL 3KOJA0TO-(DH3HOJOTHHUECKHX,
9KOJAOTMEHEeTHYECKH X, 3TOJIOTHUECKHX M JIPYTHX METOAOB HCCJAEA0BAHH A
COCTOSIHHA BOJHON 3KOCHCTEMB, HaHDOJee NMOKa3aTe/IbHBIM JIIST CHCTC-
MATHUYECKOTO THAPOOHONOMHYECKOrD MOHHTOPHUIA KauecTBa IOBCpX-
HOCTHBIX BOJI MIBJSICTCS [NPEAJOKEeHHBIl METOH 3IKOJOIHUECKOro Kap-
THpoBauua. [lpn onpepenenun 30n U cTeNeHU BJHSHUS [POMBILILICH -
HBIX CTOMHBIX BOJ 11a 9KOCHCTEMY BOL0oeMa HeOOXOAUMO HMETh B BHAV,
UTO AHTPOMOTEHHOe BO3/AeHCTBHE HOCHT, KaK NPAaBuJo, MHOTOMIANO-
B xapakTep. HMmenno nosromy, HeCMOTPA na HNPHOPHTETHOCTH
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Puc. 3. Cxema pacnoJlOACHHA YYACTKOR 3arpa3HcHid, BbaeaaeMuix no Oak-
TepHo- H (PHTONJAHKTOHY.

| — dutonaankron (— nHruGnpyiomee nosaeficTae, + — CTHMYARPYKIlee BoaacicThie),
2 — GakTepHONAAHKTON.

TAKHX nokaszateseil, Kak MukpodJopa JOHHLIX OTJ0KeHHiT H 0ak-
TCPHOMIANKTONH, HeJMb3d OTKA3dThCH OT IOCTOAHHOrO KOHTPOJS ApY-
rux cocrasasiouux (3oo6eHToca, 300- u duTonaankrona). Habawoae-
HUSL IOKA3LIBAIOT, UTO B CHJY CNCHH(MHUHOCTH OTBETHLIX peakKiiHil pas-
JUUYHBLIX  3BCHLCB 3IKOCHCTEMBI, TOJBKO NPH KOMILICKCHOM [MOAXOAC
MOZKHO  10JYYHTh  OOBCKTHBHYI0O  HIGDOPMALHIO 0  MAKCHMAaJAbHOI
(nuTerpaanioil) BesHuHIie 30H 3arpasHenust Bojoema. HMayuenue ce-
30HHOI M MEMKIOLOBOH JHHAMHKH BHIOBOrO COCTaBa, YHCJICHHOCTH,
OGHOMAcCCL!, BO3PACTHOrO cOCTaBa Pas3jHYUBIX TPYNI rHAPOOHOHTOB HA
KOHTPOJALHLIX ((POHOBBIX) CTAHUMAX H HA HENOCPEICTBEHNO BBIAE/IS-
EMBIX Yy4acTRax 3arpfi3tieHHs, a TAKXe aHajn3 JHHAMHKH 301 BJHS-
HHA NPOMBIIIJICHHBIX CTOYHBLIX BOJ MO3BOJASAIOT CVIIHTL O CTEHEHH HX
BO3/ICHCTBHA Ha 3KOCHCTEMY BOoJoeMa H O HalNpaBJeHHOCTH H3Mene-
HHH, TPOHCXOAALLIHX B HCH.

[lpr uznomennom noiAxojle MeToa IKOJOTHUCCKOTO KapTHPOBAHHA
ABJASICTCS. HAJCXKHBIM  IIOKa3aTeaeM  IPH  KOMILTEKCHOH OlleHKe Ka-
YECTBA MOBEPXHOCTHLIX BOJL

ludpoxumuneckurtt UHCTUTYT, [Tocrynuao
2. Pocros-na-/lowy 4/1XI 1981 a.



B. H. Makcusmos

METPOJIOTMYECKUE CBOMCTBA WHIEKCOB
CXOJLCTBA (B TPUJOXXEHHWU K BUOJIOTHYECKOMY
AHAJIU3Y KAYECTBA BOJibl)

Mupgexcel cxojcTBa OLLJM TepBOHavaJibio NPeIOKEHb I KO-
YeCTBCHHON OLEHKH OJH30CTH (PJOPHCTHUYECKOrO COCTaBa PasjHYHBIX
durouenosos. Ilpm stoM Hauboabluee 3HAUYeHHE [PHIABAJIOCL HC
CTOJBKO a0COJMIOTHBIM BEMHYHHAM HHACKCOB CXOACTBA MCXKAY T00bLIMH
ABYMSA COODUIECTBAMH, CKOJIBKO CONOCTABJICHHIO 9THX BEIHYNH JJH
nesoro nabopa ¢duToUeH030B  (TOYHEC 1), Aas  TOro
yTOOL BBLLIGJIHTL IPynnel onucanuil, 6osee 6.au3KUX apyr apyry. Tem
caMblM peliaJjsach 3ajava BolAeleHHs OJHOPOAHBIX VUACTKOB B 00LIeH
MO3aHKe pactuteabiioro nokposa. [logodnwii noaxom ne TpeboBacl
OIEHKH BOCHPOH3BOAMMOCTH BeJHUHH MHJekcoB. DboJgee Toro, B reo-
O0TAHHYCCKOH JHTEpPATYpe MOMHO HAHTH YTBep2KJAeHHe, UTO Jd
HHICKCOB CX0/CTBa BOOOLLC HE CYULCCTBYET KPHTEPHERB JOCTOBEPHOCTH

[1].

B nacrosuiee BpeMs, 0AHAKO, HHACKCHI CXOJACTBA HCIOIB3YIOT L4
OLCHKH BJMSHMS 3arpAsHCHHIl Ha 3KOJOrHYecKHe cHerembl [3, 4, 6].
[Tpu sTom, oueBHAHO, NpPeANOIaracTtcs, 4YTO H3IMCHEHHS B BHIOBOM
COCTAaBE B JIBYX CpaBHHBaeMbIX npofax, B3fTHIX HA YYACTKAX Kakoro-
anbo  BoJjloeMa, pasJanvaouMXcs M0 VPOBHIO 33arpsisHCHHOCTH, CBSl-
3aHbl TOJBKO € BJAMHHHEM 3TOro sarpsasuends. Kpome Toro, ciaeayer
TAKZKe MOCTVJAHPOBATL, YTO Pa3/jHuYH B BHJIOBOM COCTaBe Ha HCCe-
JAVEMBIX VHACTKAX TEM 3HAUHTE/LHCE, UeM BHIIIC YPOBCHL 3arpsis3Hel-
HOCTH HA OJHOM H3 y4acTKOB. TOJALKO ITPH BBITOJHEHHH 3THX NPEANo-
CBIJTOK HIJACKC CXOACTBa JABYX COODIILECTB OPraHH3MOB, OOHAPYAMEHHHIX
lla 3arpsi3HEHHOM H Ha YCJOBHO-UHCTOM («KONTPOJILHOM», HJIH <«(]o-
HOBOM») YHACTKAX, MOXKCT CJAVKHTL Mepoll 3arpsi3HeHHoCTH CPCbl.
BepoaTiio, B KamJAOM KOHKPETHOM Cayuae TMpPaBOMEpPHOCTE TAKOro
MoJaxo0/1a Hyajaercs B Oojdee HJIH MCHCC cTporoM oOOCHOBaNHH, HO
CCJIH VKa3aHible NPeaAnochUIKH MNPHHHMAKITCS Kak BHOJNE NpaBin-
Mo 10OHBIC, TO HCH30CKHO BO3HHKAET BOMPOC O CTATHCTHUECKHX, HJIH
METPOJOTHICCKHN CBOHCTBAX HHJEKCOB CXOJACTBA.

JeficTBUTEALIO, UPEANOJOKHM, UTO Y HAaC HMEIOTCH JABe NpoiH,
(Hanpumep, (PUTONIAHKTOHHLIX), B3fThie OJHOBPEMEHHO Ha OJHOH i
Toi we Touke (cranuuu). TeoperHueckm ciaeiyerT OXHIATL, UTO
BHIOBOII cocTaB 0OeHx mpod AodxKeH OBHTh NOJHOCTBIO HJICHTHYEI,
a4 1103TOMY W 3ilauerie HWHACKCA CXOACTBA, paccuHTanHoe I 3THX
Mpod, A0AKHO ObITH B TOUHOCTH PABHO TOMY NPEJIEeILHOMY 3HAUCHHIO
TAHHOTO HHACKCA, KOTOpPOe O TNPUHUMAET [PH  [MOJHOM CXOJICTBE
cpaBHHBACMBIX onHcanut (B GOJLIIHHCTBE CJAVUAEB 3TO JHOO HYIIb,
a0 exnnnna). OnaHako OYCBHAHO, YTO BCICACTBHE CcayyaHuulx Mo-
rpemmniocTeil npu or6ope npol, nx O6pPAdOTKE H NMPH HOACHCTE KO.H-
YeCTBA OPralM3MOB H YHCJa BHAOB B npofe Mbl me moayunm abdcen-
JIOTHOFO COBIIAjIeHHs JBYX CTHCKOB BHJIOB I HX UHCJICHNHOCTCH 119
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ABYX Napa.ieabno B3sateix npob. Ho toraa m paccuutansoce smnupu-
YECKOC 3HAUeHHe MHJACKCA CXOJACTBA le COBHAAACT € TEOPCTHUECKH
OMHJACMBIM TNpeAesabHbiM 3nauenneMm. Jlag HHACKCA CXOJACTBA Kak
MEpPbl H3MEHCHHS BHI0BOr0 COCTAaBA MO IEHCTBHEM 3arpA3HCHHH OT-
KJOHCHHE ero 3HauyeHHA OT TCOPETHYUCCKH O0XHAAeMOro, CBA3aHHOIO CO
CAYHailHBIMH OLIHOKAMH B ONPEACJCHHH BHJOBOro COCTaBa, MOMKIO
paccMaTpHBaTh, KaK CBOEro PoOAd CHCTEMATHUYECKYIO NOTPCLiocTh,

BosbMem Ternepb HCCKOJLKO MapaJiiebHBIX NMPod lia oAHOM H TOM
JKe yyacTke, BceuseacTBie TeX JKe CJAYYAHHBIX [IOrPeuriocTei npu or-
6ope H oOpaborke Npod HHJAEKC CXOJACTBA MeMXY JOOLIMH JBYMSA
napamieablisiMxa npodbaMu OyAeT OTJHYATLCA HE TOJLKO OT TEOPEeTH-
qecKoro (B AaHHOM CJay4ae [PejedbHOro) 3HadycHHs, HO H OT HIJCKCA,
paccuMTanHOro s JABYX JAPYruUxX mnapajeabublx npob. Touno rax
e, CCJH B3ATh PHA NapajicdabibiX npobd ¢ ABYX pPasHbiX YUdACTKOB
BOJOCMa H CPaBHHBATL HX MONAPHO, TO, €CTECTBCHHO, H B 3TOM Cay-
yae a8 Kamjgoi napol nmpob ¢ ABYX yuyacTkoB Oyjem [oJjyuvarh He-
CKOJLKO pasJuubble 3Hauenus uujackcos cxojcrsa. llostomy upei-
CTABJAEGTCH BMNOJHE MpaBOMEpPHbIM BBECTH IOHATHE BOCIPOH3BOLN-
MOCTH HMHJEKCa CXOACTBA, KaK 3T0 ACJaeTca Aas J1i00oro Apyroro Hs-
MEepSieMOro napamerpa, OTArYeHHoro omHOKaMH H3IMEPCHHS.

Hakoneu, B ToM cavuae, KOrja CpaBHHBAIOTCA JABC npodul ¢ pas-
HbIX VUACTKOB, O KOTOPBLIX NpeAnoJjiaraetcs, UTO OHH OTJHYAKTCH 110
YPOBIIO 3arpsa3HCHHOCTH, MOJIC3HO OUCHHTDL, HACKOJIbKO BEJAHKO OT/H-
UHE HHJICKCa CXOJCTBA MEX/Y 3THMH npodamu OT TOro, KOTOpPLIH 1ai-
el ast  psijga napajagenpblX 1pod, B3ATHIX ¢ VCJAOBHO YHCTOTO
yyactka. [lpn 3rtom Oogee nokasateibHoit Oyier ne abcomornas
pasuHila JABYX 3HAYCHHI HIJIEKca, a ee OTHOWCHHE K TOrpeuiocTi
ONpele/eHHs 3THX 3Hauyeluil, 3navcnue 3TOro OTHOWICHHS XapakTe-
PH3VET UYYBCTBHTEJILHOCTL [PHMCHACMOrO HIJCKCA CXOJACTBA K H3Me-
HeHHAM B BHAOBOM cocTaBe coolbulecTsa.

[TepeuncaenHole CBOHCTBA HHACKCOB C¢XOJACTBA, Ha3BaHHLIC HaMH
CMETCOPOJOTHUECKHMH», NPEJACTaBAAIT HHTEpec MNpexjae Bcero no-
TOMY, UTO Ha HX OCHOBe MoxeT ObITh caesaH Oosee HIH MEHEEC MO-
THBHPOBaHHBIA BbIOOP Kakoro-aHbo OJHOr0 HHAEKCA CXOJACTBA K3
BCEro MECTPOro MHOMKECTBA H3BECTHLIX B HacTosulee Bpems. B jpannoil
paboTe caesaHa NONBITKA NPOBECTH aHAJH3 YKa3aHHBIX METPO.JOTH-
YeCKHX CBoiicTB pajga  uanbogee 4acTo HCMOJAb3YEeMBLIX HHJAECKCOB
CX0/CTBA, 3aHMCTBOBAHHLIX HAMH H3 YNOMAHYTHIX BBHIIIEC JHTEpaTyp-
HBIX HCTOYHHKOB.

BuiGpauipiec naMM HIJIEKCHI CXOACTBA MOXHO pa3ielnTh Ha 1Be
rpynnsl, Ojtia U3 HHX 00BCAMIIACT TTOKA3aTeqH, YUHTHIBAIOIIHC TOJALKO
YHCJO BHAOB B OJHON H3 npo6 a, 1Meao BHAOB B apyroii  u3 npoG b
H YHCJIO BHIOB, obnapy:kupBacMmnix B ofenx npobax ¢ nesaBucHMo OT
nx adCoJITHOTO WAM OTHOCHTCILIOro OOHJIHA B Kam1oil n3 npob.
K "Heay TakuX uiljleKCcoB OTHOCHTCS:

1) unaexc Kakrapa

:fjf(‘;‘., — . R . ¥

h
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2) nnaekce Cepencena
2¢

Sk =0

3) uuacke Mayutdopaa

ANTT 2c
AMNT =<g—e—rye.

Kpome TOro, B pasiHuHblX HCTOYNHKAX 104 OAHHM H TEeM JKC Has-
BaHHeM <«HiaeKe KyJabMHHCKOro» M CO CCHJIKOH Ha OAHY H Ty e
paboTy npuBoAATCH pasubie Gopmyan. B csoake A. B. Maxkpymnua
[3] co cenakoit wa A. C. KoncrantunoBa [1] uuaexkc Kyuabununckoro
BbIFVISAHT TaK:

| | 1
= 2 a + z )'_
1o mox oboszHauyeHusiMi @ ¥ b umeercs B BHAY YHCIO BHJI0OB, BCTpe-
YAIOWHXCSH COOTBETCTBCHHO TOJLKO B I1€pBOil H TOJLKO BO BTOPOH

npobax. B npuHATHIX Hamp obosznaieHHax 3TOT HHIAEKC, OUEBHLNO,
N0A%KeH ObITL 3anHcad Tak:

SKLCM = (7—=+5—+) -

B To e Bpemsi B craTbe [6] npusoautes uuaexe Kyabunuckoro
HECKOIbLKO Apyroil dopme:

SKLCH= 5 (+4).

Herpvano yGeaurbes, uTo Ads npod € OAHHAKOBBIM UYHCJIOM BHJ0B
3TOT HHAEKC JloJKeH coBnagath ¢ nugekcom Cepencena, T. e. npu
a=>b

SKLCH = % — SRN.

B npofax, ucno.anL30BaHHbIX B Aa”HHoll padore, pasjnuusa Mexxi1y
a u b 6ulaH cToab HeBesinkH, 4yTo BeaHunda SKLCH otauuaaach ot
SRN toanko B Tpernem jecAatTHunHom 3Hake. [loatomy B panbheiuiem
cBoitctBa uijiekca SKLCH ne paccMarpHBajaHCh.

B xopomwo wuzsecrinoil monorpadgun [1] rakyke mpHBOJANTCS HHJICKC
KvibuHHCKOro, o cosepluesHHo aApyroro Bijia. On ocHoBan Ha yuere
BCTPEUaCcMOCTH BH/L0B, BLIpayKenHoil B 6aiiax, H K HCNOJbL30BAHHOMY
HaMH MarepHaJy npakTHueckd nernipumenuM. Takum obGpasoMm, u3 Tpex
BO3MOAHLIX BapHaHTOB HHAeKca KvabYHHCKOro Matd JAajibHeHLIero
Havaenus  mut BulOpaan  Bapuanr  Makpyunna—Koncrantunona
SKLCM unapsaay ¢ nepeuncJendbiMi  Boimie  HHjaekcami  Kaxkkapa
(PICR), Cepencena (SRN) u Maynrdbopaa (AMNT).

Bropas rpynna ofbeannsier HHICKCDLI, IPH pacueTe KOTOPLIX Yuil-
THBAIOT B TOI WIH HHOI opme obiaHe KakA0ro M3 BHI0OB B OOCHX
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npodax. M3 BCero MHOMECTBa ONHCAHHBLIX B JHTEpPaType HIJIEKCOB

TAKOro poja aas ananansa Oblad BuiOpaub:

2N min(ngy, ng)
Ny + N2

M;3) — MEHblIEe H3 JABVX 3HAUeHHil UHUCACHHOCTH n;; i-ro Buaa, N, —

CYMMa WUHCJICHHOCTEN BCex BHAOB B nepsoit npobe (N, =2 n;y) N2 —
]

CYMMa uHegennocTeil Becex BIJIOB BOo BTopoil npobe (N, =X np):

i

rae  min(ng,

. Unaeke Yexkanockoro CZK =

) % -

2. Uupeke Mopucuta BMRS =

{"‘I +;"L'}*““'r|-'\?u s Ve Ail H Hjp—

YHCAEHHOCTH {-r0 BHaa B Kaxaoi npobe, Ny n Ng— cymmbl umcaen-

HOCTell BCeX BHAOB B Kamkaoil npobe, L, H iy — HHIEKCH pasnoobpa-
sua CuMmicona aa8 Ka 10l npodbl, onpejaeascMboie no popmyae

.. };nufn,-j—l}
METNN =Ty
3. Muanexe IWopwiruna SHR = Y min(p,, pp), rae min (pa,

Piz) — MeCHbLUIEEC M3 JABYX OTHOCHTC/JLHLIX OOWJAMIA {-r0 BHAA B CpPaBHH-
,. i

BACMLIX Tpodax (-f}fi=f)' AToT HHAEKCe B cBojke (6) npuBoanTen
£

o naspandeMm umiaexca Paabe, uro no-suauMomy, ontnbouHo;
N iy — njs
4. Unacke Pepoposa (5) FDR = iy — nj.l

> max (ny, Nja) '’
I8

5. IBKJAHA0BO paccrosinue EV/) = V:';:U‘n — Pp)°.

::\HI‘U{}[JM HC paccMarpuBaJcd pPs HUJACKCOB, OIHCAHHBIX B VIO-
MAHYTOH JIMTepaType, TdK Kak OHH MOTYT ObTh Jerko NpPOH3BeACHR
OT nepedncaeHHblx seiwe. Hanpumep, tak wasbiBaeMasi npoucHTHasn
pasuuia no Yurrekepy (WHT), kak vkasauno B [1], cBg3ana npocrbim
COOTHOWICHIEM ¢ HHjekcoM YekanoBckoro:

3 iy — g 2 ¥ min (nyy, 1)
Wi == N, NV, = ] N, o+ N | — CZK.

Touno Takxe ApYroii, 4acTo HCHOJAL3YEMBIII 110KAa3aTC b MPOIECHT-
noit pasuniet DPR = X |piy — pie|. npamo ceszau ¢ unugexcom lo-

puirina PR = ?(I—SHR} Hapecrusii B oreuccrBenHoit  Jaurepa-
Type uuieke Baitnmreiina (VNS) npeacrasasier codoil, Kak orMedacr
A. C. Koucraurnuos [l], npousseacHue MHACKCOB ]_Uupurulm [ Bes
percena: VNS = SHR-SRN. Tlo Takomy e npHHUHNY IIUCTI]{]L‘II i
HEJABHO [TPeAJIOKeNHbLIT HOBBIT Hiaeke [7], orpakaoumil, no mie-
ItMi0 ero asropa, Oojee 0OBLEKTHBIO CXOACTBO CPaBHHBACMBLIX C000-
wectB. Hackoabko MOKHO cyanth 1o Gopmyie 1asi 5TOro HHAeKca
OH PACCUYHTHIBAETCH, KaK CpejHee ICOMCTPHUCCKOE JIBYX HIJICKCOB,
OJIHH H3 KOTOPBIX — HHAeKC KyabuuHCKOro B TOM BapHanTe, KOTOpPbI
Mbl  oOosnauunamn, kak SKLCH, a sropoil— uinaexke Ilopuiruna:

GRU =V SKLCH-SHR. llockoabKy, Kak vike OLL10 CKazano, npu
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6AH3KHX 3HauyeHHsx a U b uujaeke SKLCH npakTHYeCKH HE OTAHUHM
or uujgexkca Cepenceda, TO B Hallem caydyae YNOMSAHYTBI HOBBIH HII-
JIEKC OKA3BIBARTCA PAaBHBIM I1IPOCTO KOPHIO KBAaJAPaTHOMY H3 HHIEKCA

Baitnwrefina GRU=~V VNS. TIockoIbKY BbIUKCICHHE HOCICANNN ABYX
upgekcoB (GRU n VNS) no cyrtu meaa e tpedyer A0NOJMHHTCABHDLIX
pacueroB, ecan onpegeqcnbl uuaekcent Ulopuirnna u Cepencena, 6b110
pelieHo BKJKYHTL HX B paccMOTpenHe npH jagablefilieM aunainse
METPOJIOTHUYECKHX CBOMCTE,

Cxema ananusa CBOAHMAChL K caeayiouiemy. Pacrnoaaras pesyiih-
TaTaMH BOCbMH Tapa/iieibHbIX  ONPEACJEHHE UHCIeHHOCTH (HTO-
JAUKTOHHBIX BHJAOB B 1pofax, B3ATBLIX Ha YCJIOBHO UHCTOM YUYacTKe
PEKH, MBI PACCUHTAJM 3HAYCHHS [ICPCUHCICHHBIX BBILIE HHJEKCOB
CXOACTBA JJfl BCeX BOCHMH 1pod, BasthiX nonapuo. Takum obpasowm
Obl10 1OAYUeHo no 28 3HauCHHil AJ8 KaxKaoro HIjaeKca, 1Mo KOTOPLIM
ObIIH ONpEeAe/eHbl HX CPCAHHC 3HAYMCHHA W CTAHJAPTHLIC OTKJIOHEHHS!
Mo o6UIENPHHATBHIM (opMyIaM:

.
> v ! Byi— y)
,.

__ / i 4.!:I' T III,-'III
y_ m 1 i |y| e IFH_I b

OTH BeAHUMNBLL upuBeieHsl B rtaba. 1. B sroll e tabuuile janbt
IS KamJA0ro HHJeKca NpejedbHbie (TCOPETHYCCKH BO3MOMKHBIC) 3HA-
YeHHUS NPH NOJHOM CXOJICTBE ABYX onucauuit (a=b=c¢) u npu
MOJHOM HX Hecxojacrse, T. ¢. npu ¢ =0 (ABd ONHCAHHA HE HMCIOT
HH oauoro odulero Buaa). Jlagee ans Bcex nupexcos, kpome AMNT
H SKLCM, xoropbie 1ipi a=b=c obpauiaiorcsi B GCCKOHCUNOCTD,
Oblla paccuHTaHa pasHHIld MEXKAY TCOPETHYCCKHMH 3HAYCHHAMH M
TEMH CPCAHHMH, KOTOPBLIC OLITH NOJYYeHbl PeajbHo.

3ua4yeHHe 3TOT0 OTKJIOHCHHSA ObLI10 BLIOpAHO B KAYCCTBE MEPLI
I CHCTEMAaTHUeCKol olMOKH npu onpejedeHuu cxojactea. Hroow
ciAesiath 3TY Mepy OoJee BLIPA3SHTEBHOM, ce OTHECJH K craHiapi-
HOMY OTK/IOHCIHIO JAJsl Ka<JOTo HHJAeKca, MoJydYHB TakuM o0pasoMm
HEKOTOPBIE ananor [-kpurepus. Mbl He CKJOHHBI OUCHUBATL 110 3TOI
BeJIHUHEE JIOCTOBEPHOCTh OTJHUMA 3MIHPHUYECKOrO 3HAUCHHA HHJACKCH
CXOACTBaZ OT CBOEr0 TEOPeTHYECKOTO, HAH HCTHIIHOTO 3HAYCHHA, TMO-
CKOJBKY HeT 0coBblX OCHOBalHIl NMOCTVJAHPOBATL JAJf BCEX HCCJICHO-
BaHUbIX HH/IEKCOB CNpaBeIHBOCTL [ avecoBa 3akoHa paclipejlesernns.
Hawm nocratoutio Toro, uto o0CyxaaeMoe 3HAYCHHE CHCTEMAaTHUECKOI]
OMIHOKH MOMKET CIVIKHTL  JIIS CPAaBHCHHS pPas/JHulLIX HIIJIEKCOB
CXOJCTBA 110 MX UYBCTBHTEIBHOCTH K TMOTPCUIHOCTAM I[OACUETA KJICTOK
H onpejesacius Bujgos B npode.

Cucremartnuyeckie omMOKH W HX  OTHOWCHHS K CTalIapTHbIM
OIHOKAaM IJ5 KaXKJI0ro HHAeKca TakyKe npHBeieHbl B Tabi. .

Buano, uyto npu ganinoM obdbeme BHOOPKH (06UICC UHCA0 TTPOCHH-
TaHHBLIX KJICTOK B Ka)kJoii mpobe coctasassio or 700 no 1000) unzexc
PejopoBa CHALHEE BCEro 3aBHCHT OT TOYHOCTH TMOJACHETA KJICTOK B
npobax, a naubosace yCToiiuuB K ITHM HOrpemHoctaM nuiaeke Mopi-
CHTA.
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TaGauya 1

BocnpoM3soaHMOCTE H CHCTEMATHYECKAs MOTPElIHOCThL HHAEKCOR

CXOOCTEBA
Cpennee Cranzaprhoe Juanenne Crangapriam-
Odosananenne aEayenne oraonenne | HHLexea npH | CHCTemaTHYeC- | POBAHHOE CHC-
HUACKC Bebeied s, 5{3) IOJIHOM €XO0/L- |KOe OTKAOHEHHE| TEMATH4ecKoe
: i CTHE ONHCHRITHN OTKIOHEHHe
PICR 0,7329 0,065422 I 0,2671 4,16
SRN 08443 0,43642 I 0,1557 3,57
AMNT (0, 1535 0,059150 oG . i}
SKLCM 0,1939 0,072276 oo - ——
CZK (), 7858 (1, 040796 | 0,2142 9,25
BMRS 09342 0. 036688 | 0,0658 1.79
SHR (), 7892 0,027778 I (,2108 0,08
FDR U, 3547 0,057570 0 (),3047 6,16
EVD D, 1502 0,040160 0 0,1502 3,74
VNS 00,6649 0, 067897 | 0,3351 4,94
GRU 0’ 8160 0025130 1 0,1840 5,94

Jlast oneHKn JPyroro MereopoJiorH4eckoro CBOHCTBA HCCJeJIyeMbiX
HHACKCOB, HA3BAHHOTO BbILIE¢ YYBCTBHTECALHOCTBHIO, OBIJIH pacCUHTAHLI
HILICKCEHL A58 Npo0, B3ATLIX ¢ YCJAOBHO HHCTOrO ydacTKa pPEKH, B Cpas-
HEHHH ¢ npodamu, OoTOOpaHHLIMH Ha YVYaCTKe, PACIONOMKEeHHOM HHKCe
HCTOYHHKA 3arpAsHedis. Kamayio M3 napannesibHblX nNpod ¢ nepuoro
yyacrka CpaBHHBAaJH € OAHOIl H3 mnapajJejbHbX Npol BTOPOro
yyacrka. Takum obpaszom Ob10 noiaydeHo no 8 3HaueHuilt Kaxjioro
HHJEKCA, N0 KOTOpPLIM ObliH paccuHTaHbl cpealnue 3HaueHHs H Ccrall-
JAPTHLIC OTKJOHCHHS, NPHBeJeHHLIe B Tada, 2. YUyBerBHTEIBLHOCTD
KazK/J0ro HHJACKCa OlpeAe s Kak

SNS = — ,

Tabauna 2
JyBCTBHTENBLHOCTE MHIEKCOB CXOJICTBA

Odosnauenne Cpeauee 3uaNeHe |Crayzaprioe 0TKI0- YyBCTRHTEARHOCTS
HiaeKca HHACKCA CXOACTSA Hense §f Vi) Ay SNS
1 H2-10 YVHACTKOB yq 1
PICR 0,4321 00,0576 00,3008 13,44
SRN 0,6017 0,05125 0,2426 12,19
AMNT 0,0413 0, 00997 0,1122 9 57
SHLOCM 0, 0692 0, 01282 0, 1247 8,606
CLI 00,4987 0, 04632 0,2871 15,86
BMRS (0,7214 (0, 11266 00,2128 9,26
SHR 0,5077 0, 06007 0,2815 12,56
FDR 00,6672 0,04145 00,3125 17,12
EV D U 2T 0, 06713 0, 1275 5,12
VNS (), 3073 (), 05632 00,3576 15,10
GRU 1), 5533 ), 05150 00,2627 13,55
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rae Al — pasHOCTL MeEXAY CPEeIAHHM 3HAaUeHHeM HHJAEeKCa CXOJCTBa
npo6 Ha JABYX Y4YacTKax H CPeIHHM 3HavueHHeM 9TOTO HHACKCA A/

11 i
napaJiielbHLIX Npod, B3ATBHIX ¢ OJHOTO YuyacTKa: H____S:H‘I‘ H S?Hll}

1 2
AHCHEepCHH YKa3auubix cpeanux. Takum obpasom, jpaunas dopmyiia
MoCTpoOeHa N0 aHaJOrHH C XOPOIIO H3BECTHHIM [-KPHTepHeM /Ui pas-
HOCTH ABYX CpPejHHX 3HadyenHii.

Kak BugaHo H3 Ttadi. 2, HauboJblUyI0 UYBCTBHTEALHOCTL 110 OT-
HOUWIEHHI0 K BHAOBOMY PasjIHUHIO JIBYX CPaABHHBACMDLIX YYaCcTKOB
umeer uuaexke Pegopona. Heckoibko meHbilas 4yYBCTBHTCIALHOCTL 0O0-
HapyzkHBaercs y HHAeKcoB YexkanoBckoro u  Bailinmireinina., Cpeju
HHIGKCOB, OCHOBAHHLIX TOJLKO Ha YHCJIC BHAOB, OOLIMX JJ5 CpaBHU-
BaeMbIX 11po0, manbojsee YyBCTBHTCILHL Hujgckes Kakkapa n Cepen-
ceua.

HauMenee uyBCTBHTCILHLI K H3MCHCHHSM BHIOBOTO COCTaBa B
Hauwem npumepe uugexke Mopucura BMRS n nokaszarenn EVD. Dtu
HHACKCH, 1O-BHIHMOMY, He TOJAATCA IS OLeHKH CTeneHH 3arpssHen-
HOCTH 1[I0 H3MeHNeHHIO BHIOBOro cocTaBa coobuecrBa. Bouiio Oul
MpexaespeMerto, 0JHaK0, JeJaTh OKOHYATEAbHbIH BbLIBOJL O IpeHMy-
[eCTBAX OJIHOIO HHJAEKCA Nepej APYrUMH HAa OCHOBAHHM JHIUL OJAHOTO
paccmorpennoro sjgech npumepa. launas pabora nposejena namu
JHUIL A0f TOro, 4ToOBI NOKa3aTh, YTO CPEAH MHOTHX npodJaes, BO3-
HUKAIOUHX 1pH  paspadoTKe HHTErpajJbHBIX IOKasaTtesaci KauyecTBa
MPHPOJAHBIX BOJ, CYILECTBEHHOC 3HAYEHHEC HMeCT npodaema MeTpoio-
rin 3THX nokasateaeit. [Ipusescnublil npumep npejacraBiafger AL
OJIHH H3 BO3MOMKHBIX CNOCOOOB €e perueHns.

Taxkne XxapaxkTepucTHKH, KaK BOCIPOH3BOAHMOCTDL, YVBCTBHTEJIL-
HOCTH, CHCTEMATHYECKads MOTPEIHOCTL, A0JKHBE  ObITh, OYCBHIHO,
H3YUEHLl HE TOJIBKO IJ5l HHICKCOB CXOACTBA, HO H JAJs APVIHX KPH-
TEPHEB, NpejiaraeMblx B Hactosiuee BpeMs A0 HCNOJL3OBaHUS [PH
OHOJIOTHUECKOM KOHTPOJIe NMPHPOAHOI cpejbl. ITO B paBHOI mMepe OT-
HOCHTCA H K MHOTOYHC/JACHHBIM HHAEKcaM pasHoodpasHs, HHIEKCAM
canpobrocTH u T. n. Ilpeanaraemast 3gecnh cxemMa MeTPOJIOTHUECKOTO
anaJivsa npurojaHa s Joboro 13 aTHX nokasareeit.

Mry, [Mocrynuao
buoaozugeckui ghakyasrer 25/IX 1981 e.

CITMCOK JIUTEPATYPLI

l. Bacunesunu B. M. Cratucruueckue wmetonn B reoforanuke. — J1.: Hayka,
1969, c. 157—160.

2. Koncrantunos A C. HcnoasbzoBanune Teopun MHoMecTB B OHoreorpa-
(pyeckoM H IKOJOCHYECKOM anaauze. — Yenexu coppeMmendoil Gronoruu, 1. 67, Ne |,
1969, c. 99--108,.

3 Makpvumwun A, B. Booaorumecknit anaanz wavectea moid. — Jl.: 3HIH
AH CCCP, 1974, — c. 35—41.

4. Cnetron M. A, Basuwawnww B. A OueHka creneHu 3arpsiziicHus BOJLO-
e€MOR [10 WHTETpPAJLHBIM TMOKa3aTeaaM Kayectsa soldu. — B wH.: Hayunwe ocionw
KOHTPOJS! KAYECTRA MOBEPXHOCTHRIN BOL 1O TMPOGHOJAOIHYCCKHM HOKA3aTeAsM. «1.,
1977, c. 65—78.



5. ®eaopos B. Jl. O meronax wuiyueunsn (QUTONNAHKTOHA H €ro aKTHBHO-
ctit. — M.: Han MTY, 1979, —c. 132—135.

6. Xeanayasan JIx. M. Cpasuurenbunit o63op METOL0R AHAJAH3A AdHHBIX 1
Guodornueckom Haazope. — B kn.: Hayunwe ocnoBel KOHTPOAA KauyecTsa HOBCPXHOCT-
HBIX BOA no reapoGuoaorudeckum nokazareasnm. JI, 1977, ¢ 108—124,

7. Gruia L. Un nouvel indice écologique de similarité, — Hidrobiologia
(RSR). vol. 16, 1980, p. 15—26.

B. A. Bpetzeanro, JI. I1. Coxoaosa, JI. C. Kocmenxo,
H. Ii. Mameseesa

O BO3MO)KHOCTAX OLLEHKH COCTOSIHHA
9KOCHUCTEMDbI MO XAPAKTEPHBIM UBMEHEHHIAM
XHMHKO-BHOJIOTHYECKHX MAPAMETPOB

OpniM H3 OCHOBUBIX KPHTCPHEB, ONpeicasiiollHX COCTOSHHE 9KO-
CHCTEMBI H OTPaKaloUIHX KauyecTBO BOJAHOH cpejbl, ABJACTCHA €€ YCTOH-
YHBOCTL. CnocodHOCTh CHCTEMBI K VCTOHYHBOMY CYIUIECTBOBAHHI) BO
MHOrOM 3aBHCHT OT CTCIEHH BH/JOBOIro pasHooOpasHs COCTaBAAIOULIHX
ce Nonyasuuid, ypoBHs (YHKIHOHAJABLHLIX MNPOLECCOB H  Kayecrsa
Cpejibl.

[locTynsenne 3arpsisHsilOUMX BeUleCcTB B BOJHLIC O00BEKTH HEpe/L-
KO OKa3sblBacT CYUleCcTBeHHOe BJHsHNE Ha coCToOAHHEe TI'HAPOoOHOUCHO-
3a, u3Mensist ero (GVHKUHOHAJIBHYIO aKTHBHOCTL M HNPHBOAH K CTPVK-
TYPHBIM H3MEHCHHSAM B COCTaBe OTAC/JAbHBLIX cOOOUICCTB.

B wnacrosiiiee BpeMs ouelib BasKHO BBIABHTb Ha/le)KHBIC MOKa3sa-
TCJH, XapakTepH3VIOUlHe YpoBellb COCTOSHHA  BOJAHOH  3KOCHCTEMHI,
NOABCPKCHHOH BO3ACHCTBHIO XO3AHCTBCHHON AeATC/ILHOCTH YQJIOBCKA,
Il ¢C YCTOHYHBOCTE K 3TOMY BO3ACHCTBHIO.

lTakne nokaszaTteJn MOMKHO [10JVYHTD, H3Y4Yad H3MCHCHHS XHMHKO-
OHOJOrHYCCKOr0 COCTOSIHHS BOJAOEMa B €CTECTBEHHBIX VCJAOBHAX H B
VCJAOBHAX auTponoreHuslX Harpysok. Ilpu stom HeoO6Xoanmo OUeHH-
BATL (PYHKILHOHAJIBHBLIC H CTPYKTYPHLIC XapaKTEePHCTHKH COOOLLECTB H
KAueCTBCHHOC 1 KOJHYCCTBEHHOE COCTOSIHHIE CPeibl HX oOHTaHMslL.

B reueHune tpex Jer B NCPHOA JeTHell Bereralnu Ha oJurorpod-
1HOM O3Cpe H Ha MOJAeJfX, MAaKCHMaJbHo NPHOJIHKEHNLIX K VCJIOBHAM
03¢pa, NPOBOANINCL HCCAEA0BAHHA [0 BHIABJACHHIO XapaKTepHbIX H3-
MEHEeHHIT XHMHEKO-OHOJIOrHUECKIIX MapaMeTpoB COCTOAHHA H3YHaeMbIX
CHCTCM MO BJHSHHEM CTOMHBIX BOJ  NPEANPHATHIH LeJIII0N03HO-0Y-
MaAKIHOI TPOMBILLTCHHOCTI.

HeenenoBanus BKJIIOUYAAH CACAYIONIHE TANBI:

— Olpe/lesIeHHe XHMHYeCKOro COCTOsiHHA cpeanl ofutaunus rujipo-
OHONTOB, — XapakTeplcTHKa rujaApoOIOHTOB MO uHCJgcuHocT 1 OHO-
MACCEC ¢ BbLIABJICHHCM CTPVKTVPHBIX H3MeHeHHUH (npn  3TtoM  ocolboe
BHUMaHHE OBIIO yaeleno BLISCHCHHIO H3MCHCHHE 1a ypoBie rpynmn
JayKe BHJIOB), — OllelKa HPOAVKIHOHHLIX H OakTepHaabHBIX TPOLCC-
COB  #  CKOpoCTelt  motpebaciia  OTACAbULIN  OPraHiHuccKuX  coce-
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AHHEHHI (NHpoOBHHOrpaanas KHCA0TA, YKCYCHBI auabjerdj H Mo-
yeBHHa).

Ha ozepe paboThl HPOBOAWIN B 30HAX BJAHSAHHHA CTOYHLIX BOJ
NPeANpPHUATHI LENII0J03H0-0YMaKioll NMPOMBILIJICHHOCTH H HA «YCJO0B-
HO 4HCTBIX» ydacTkax. [las mojenupoBanus Oblla B3sita Boja o3epa
Ha VCJAOBHO YHCTOM VYacTKe (KOHNTPOJL) H Ta KC Boja ¢ J00aBKOIi
crouynblX BoA (onsiT). CTreneHb pa3faBiaeHid CTOUYHBIX BOJL B MOJCAAX
fpliia OJaH3Ka K YCJOBHSIM pasfaBieHus, HaOJI0/1aBIICMCH B 03epe B
30HAaX BJAHAHHA CTOUYHBIX BOJI.

B nporpaMmMy HCCJACAOBAHHH BXOIAHJO ONpPEACICHHC COACDPKAHHA
nonoB HCO—3, NH*;,, NO—;, NO 3, obutero azora, MOUEBHHBI, CyMMap-
HOTO COJIePXaHHA OpPraHHvYecKHX KHCJIOT, aMHHOKHCJIOT, OeJdKOB, Je-
TYUHX (PEeHOoJIOB, CHHPTOB, KapOOHHJILHBIX COC/IHCHHI, YIVICBO/OB,
a(hupoB, a TakKKe pasaesabHoe onpeaefeHne KapOOHHJIBLHBIX COe¢jlHie-
HHH.

H3 ruipo0HOJOTHUECKIIX MOKa3arteaeii ONpeicdsyineh [POAYKILHS
uTO- H DAKTCPHOMJIAHKTOHA, (PePMEHTATHBHAS AKTHBHOCTH Yypeassl,
buoMacca 1 BHAOBON COCTABR (PHTO- H 300IJTAHKTONA.

Hadaoaeinst 3a u3MeHenneM XHMHUYCCKOIrO COCTaABa BOJALI B OMNLI-
TaX ¢ JA00A4BJCHIEM CTOYHBLIX BOJ [OKa3aJH OTCYTCTBHE jJeduuuTa
a30THOrO NUTAHIA. 3anac MHHCpaJdbHLIX GOpPM az0Ta NONOJNAICH 3a
CUET azoTcoJAcpiKallluX OpPramMYecKHX COCHAHHCHHI, TAKHX KakK 0CJKO-
BONMNOAOOHLIC COCAMHCHNS, CBOOOJHBLIC AMHHOKHCIOTHE M MOUYEBHHA.

B nepBbie JHH IKCNCPHMEHTA B MOAe asaX ¢ gadaBJjeHHeM CTOYHHIX
BOJ OTMEHYCHO MNOBLILICHHOC COJACPMAHHE OPranHycckoro asora. B no-
CJCAVIOULHC JHH 3KCIOHHPOBAHHA 1OBBIIIEHHOE COJlep:KanHe asora
Hab.101aJ10ch B 1epHO] HHTEHCHBHOTO pa3BuTHS (PHTOILIAHKTOHA H
nocJejyviomero ero ormupanusi. Hecmorpst na unckortopble passidis
B XdpakTepe H3IMEHCHHA KOHUEHTPAUHH B KOHTPOJE H B MOJEJH C
JobaBjeHHeM CTOYHLIX BOj, oTMeueHa o0las TeHACHUHS K BbIpas-
HHBANHIO 3anaca oprandyeckoro aszora ¢ ollleH ¢pedHeH KOHUeHTpa-
iueit 0,3—0,4 mrN/a.

3HAUHTEAbHAS YACTh OPraHHUCCKOro 430Ta B HCCJCAYVEMBIX MOjC-
JAX NPHXOANJAch, Kak NPaBujo, Ha A0JI0 OCJAKOBONOA0OHBIX COEIH-
HeHuit. B xapaxkrepe H3MeHeHHSt HX  KOHUCHTPAUHH OTMEHAETCH
CTPCMJICHHE K CHHIKeHHIO codepxKaHufg Ngpr KaK B KOHTpOJE, TaK H B
OILITC.

Haxkonaenus # CYUICCTBCHHOIO BJHSHHS Ha JKH3HCACATCJALHOCTD
THAPOOHOHTOB TAKHX COeJHHeHHil, KakK CJO0XKHbe 3hupsl, opraHi-
YECKHC KHCJOTHI, (Penofdanl, HeKOTOpLie ajbjerdHibl i KeToHbl, He oT-
MeuaJoch, NOCKOJbLKY OO0JbllIasi uacTh 3THX COCAMHCHHI, BEPOATIO,
obJsiajiaeT BBICOKOI CKOpPOCTBIO nOTpebenns.

Od6pauntaer na cebs BuHMaHHe npeBblleHHe abCOJIOTHBIN KOH-
HenTpannii KapooHHJILNBIX coeAHHeHil BO BCC MNCPHOALI HAUIHX HC-
CJCJOBAHHIT B MoJes H ¢ aobaBiacHueM c¢rounbix Boid. Pazjaenannoe
onpejejaeHHe KapOOUMJIBLILIX COEJAHHEHHH MCETOJAOM TOHKOCJIOHHOI
Xpomarorpaduu noxkasaJso pecbMa pasnoo0pasnbiil cOCTAB TOro KJjac-
ca xuMmHuecknx coejpuuenuit. IlocTodnino NPHCYTCTBOBAJJIA HPOBII-
Fpajyas KHCJ0Ta, OTMEuaJoch HJH NOABJACHHE, HWJIH VBEJTHUEHIE KOH-
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UEHTPAUHN TAKHX KapOOHHIbHBLIX COCAHHEHHH, KaK 3IHAHTOBLII alb-
Aernf, auerodeHol, BAaUHJINH, YKCYCHbIIH aJbAerij.

HMutepecen xapakrep H3MeHEHHS KOHUCHTPaUHH NHPOBHHOIPAHON
Kicqaorsl. B Momeasix ¢ jo0aBiaenneM CTOUHBIX BOJI KOHUEHTpamus ce
Ha NPOTSMKEHHH BCETO ICPHOAA IKCHOUUPOBAHNA 3HAUYHTCIALHO HIIKC,
yeM B KouTpoJde ¢ ofuiei rerjieniied HOJHOrO HCHUe3HOBeHus, HTO
roBOPHT 0 O6OJee BBLICOKOIH CKOPOCTH €€ VTHJAH3alHiH B IMPHCYTCTBHH
3arpA3UAOULHX BElLeCTB.

B pccaeayemMblX MOAC/AX ONPELCJIATH UETbipe CPYNNEl 3001J1aHK-
TOHA:

Ciliafa — wndysopnn, Rotaforia — xonoBparku, Clodacera — Bert-
BHucTOychblie 1 Copepoda — Becsionorie. B MPHCYTCTBHH CTOUHLIX BOLB
nepBuic 3—5 CyT OTMeyaJoch Of0ejlHeHHe H  YLHETCHHC MHKPO300-
IIAHKTOHA, HUTO BLIpaXcaJoch B HH3Koi uHcaennoctd (HH@ysopun
50—100 3k3./n, KogoBpaTtku Ao 16 3K3.[i1) M MAJOM KOJHYCCTBE BH-
108 (10-—12), nocsie yero NPOHCXOAHJIO [OCTENEHHOC odorallenne
BHJOBOIO cOCTapa, T. €. YBeJHUYCHHE YHCaa BHAOB H Ocolell Kaxloro
pida. Bo BTOpOIl NOJOBHHE SKCIOHHPOBaHHS MOABHIHCH AOMHHHPYIO-
mue BHALL [lo cpaBHelHO ¢ KOHTPOJIEM B HNPHCYTCTBHH CTOYHBIX BOJL
HICJIO AOMHHHPVIOUHX BHAOB OO0JBIIE H YHCJIACHHOCTL HX ocolei BbIIC
A MHdY30pHIl na NOpsjaoK, a Aast KouoBpatok na |—2 nopsiika.

PakooGpasubie B HcCJaelyeMbIX MOJEIAX XapakTepH30BAJHCL 10-
BOJILHO TIOCTOSHHOI( OioMaccoil 1 BHAOBBIM cocTaBoM. O/ako B mMO-
Jea9X ¢ aobaBJeHHEM CTOUHBLIX BOJI BCTPEHAJNHChL TOJBKO MEPTBLIC
Diaptomuis gracilis w Daphnia cristala.

Bausitine cToddblx BOJA HA pasBHUTHe (PHTOMIAHKTOHA JIOBOJBHO
YCTKO TPOSIBHJAOCL B paszjuuduM BHAoBOro cocrasa. Ecau B mepsbie
6 cvr KaKk B KOHTPOJE, TAK H B ONbITE AOMHHHIPYIOT TpPpH BHIa AHATO-
MOBBIX BOJQpocseil, To Ha 8-e cyT B KOHTPOJIC TOSIBIASIOTCH 3eJeHble
BOJOPOCJIN, NPeJACTABICHHLIC TrJaBubiM obpasom Sphaerocystis, Koto-
pLIC 10 KOHIA 3KCNoHupoBallist A0MHIHPVIOT.

B npHCYTCTBHH CTOYHBIX BOJ na 8—ll-e cyr NOABAAIOTCA KE/ITO-
3¢JICHBIE, CHHEe-3eJeHble I 30J0THCTHIe BOJAOPOCTH, KOTOPBIE MPHCYT-
crBvior 40 17 cyr. K KouHiy skenepumeHTa BHAOBOI cocTaB (puTo-
MIAaHKTOHA B KOHTpoJe W npodc BLIpaBiHBaeTCss H JOMHHHPYIOT 3C-
JeHbIE BOJLOPOCJIN.

MubopMaTHBHBIMH  0Ka3a/ich IMOKa3aTeJH NPOAYKIHIL (DHTO- H
GakTepHOIIaHKTOHA, a TakxKe rereporpodHOil aKTHBHOCTH IJIAHKTO-
1a, BHIpaX<eNHOI uepe3 ckopoctH norpedJaenns  NHPOBNHOTPaLNOl
KHCJOTHI, VKCYCHOTO aJpjerija o MOUYEBHHBL,

B KoHTpoJde NpoAVKIHA (QHTONTANKTOHA KOoedJercst B HHTepBa.e
50—350 mir C/(a-cyr) ¢ oduteil TemwacHinIei CHIMKENNST BO BPCMCHH,
X0x KpHBOIl Xapaxktepusyercss ABYMS MakcHMyMaMu B l-e u b-¢ cyr
[poaykuis GaxkTepHONIAHKTOHA H3MEHACTCA He3Haunreanio (75—
250 Mxr C/(a-cy1)) ¢ Mmakcumymom ua 1l-e cyr— 260 mur Cf ((1-cvr).

B npucyrerBiui ¢TOUNBIX BO1 NPOAVKILES (QHTOIIAHKTOHA B Hep-
Bhie 7 CYT HE3HAUNTEALHA 1I JIOCTHIAET MHHHMAJBLHOrO 3uHaveHus Ha
5-¢ cvr (B mxr C/(n-cvr)). Makcumaannasa NpoavKILNs QuTONIaIK-
tona (476 mxr C/(a-cyr)) ormeuesia na 13-e ¢yt 1 ocraercss Ha ITOM
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ypoBHE 10 KOHIla 3KcrepHMenTa. byayun yruertes B nepsbie 5—7 CyT,
GUTOMJIANKTOH AAANTHPYETCH K 3arpA3HAOULNM BeNleCTBAM CTOYHBIX
BOA M JOCTHIACT CBOEr0 MAKCHMAaJLHOrO PasBHTHST K CEpealle 3IKC-
nepHMeHTa, Korja pasBuTHe (PUTONJIAHKTOHA B KOHTPOJE HauyHHaCT
JIOCTHIAThL CBOHX MHHHMAJbBHLIX 3HAUYCHHIL.

[TpucyreTBHC 3arpasusgionliX BelUlecTB OKa3biBaeT CTHMYJHpyioLlee
aeHcTBie Ha pa3BurTHe OakTepuongaaukrona. Ecan B KOHTpoJe npo-
AyKia oaxrepuii ne npessiaer 250 mxr C/(a-cyT) M Jl0CTHraer
MakKcHMyMma TogabKo na ll-e cyr, T0 B onbiTe, HAUlHAsA ¢ NEpPBOro AHA
SKCIOHHPOBaHHY, OHa TTOHTH B IATH pa3 I]pEEhILHiiET THHGH}WD B KOH-
TPOJIC.

O nosbilicHHy rereporpodHoil akTHBHOCTH OaKTepHH CBHACTEIb-
CTBYIOT H CHDPDL"I'H IIDTPEHJEIIIIH OTACJbHbBIX DPI‘E][[H'—IEEHII."E COeIHHC-
nuil. [lpsimoe namcuenne rereporpodHoil aKTHBHOCTH NPOBOANJH Me-
TOJAOM, OCHOBAHHOM Ha Annamuke ycBoenus '"C 13 obpaslosB BOAH C
jJobaBiacHHCM MeueHoro no yrjicpoay oprani4yeckoro BellecTsa.

[1pu nceacpoBanisax Ha MOARNSX MAKCHMAaJblasi CKOPOCTL 1MOTped-
JeHHS NHPOBHHOIPAAHOI KHCJOTBHI 1 YKCYCHOIO aJbjlerijia B TMpH-
CYTCTBHI CTOUHBIX BOJA Obljla Bbillle, YCM B KOHTPOJBLHBIX VCJOBHSAX, H
HAXOAHJACHL B NPSMOH 3aBHCHMOCTH OT KOHILGHTPALLHH 3arpa3nsouux
BeulecTB. Tak, B neppsie AHH 3IKCNEPHMEHTA MaKCHMaJbhHas CKOPOCTh
norpebaeHns YKCYCHOro aJgabjerujga Obla B ONBITHBIX  YCJIOBHAX
25 MKr/(a-4), a B KOUTPOJAbHLIX 7 MKr/(J+u), B cepejiHe 3KCIOHH-
pPoOBaHNs CKOPOCThL NOTPebACHHS CHH3NIACh COOTBETCTBCHHO 10 6,4 M
3,6 mkr/(a-u). IlogobubiM obpaszom H3MeHsJlach CKOpPOCTbL norped.ie-
HHSl NMHPOBHHOIPa/HOH KHCAOTHI.

YKazauuasa B3auMocB#A3b He HadJawaanack A MOYEBHHBI, KOTO-
pasi Hrpaetr B CHCTeMe POJib BO3MOXMKHOIO HCTOUYHHKa aszora. MakcH-
MaJ/lbHOE 3HAYCHHE CKOpPOCTH NOTpebJieHHs MoveBHHLI OBLIO OTMEeYeHO
Ha l3-¢ cyvr akcnouupoBaHHs, Korja KOHUEHTpallfg aMMHaka ynaia
0 onpeaeaseMoro MHHHMYMA.

[lIposejenne nccaeaoBaniil Ha o3epe MO3BOJINIO BLIABHTL Psj Xa-
PAKTEePHBIX H3MCHCHHIT B MJaHkKTOlUHOM cooluiecTBe TNOJA BJIHAHHEM
CTOUNBIX BOJA NPEANPHATHH LENII0103H0-0YMaKHOH NPOMBILIJIEHHOCTH
H OLEHHTb BO3MOXHOCTL HCIOJL30BaHHA  CKOpocTeH notpebJienns
MUPOBHIOIPAANOI KHCJIOTH, VKCYCHOTO aJjibjerinia H MOUCBHHLI LJs
oueHKn rereporpoduoil akruBHocTi maankrona. llocmeanui nokasa-
T€Jlb A0CTATOUHO HH(POPMATHBHO OTpaxal cocrodHne nony.asaunn 6ax-

TEPHOIJIaHKTOHA,
Kak u B MOJAeJLHLIX YCJAOBHAX, NPil HCCJACAOBATIHAX HA 03¢pe co-

Xpaug.aich cJaeAyiolLie 3aKoOHOMCPHOCTI:
— MaKCHMaJbHast CKOpocTh norpebiacuis NIPOBHHOIPAAHON KHC-
JOTHI M YKCYCHOTO aJbAeruja 3aBHcHT OT CTeNein 3arpa3nciiocTH
VHACTKA 11 3HAUNTEJLHO BBHIIIC TAKOBOI B «YCJOBHO UICTHIX® 30HAX,
- IS MOUEeBINB TAK4dfd 3aKOHOMCEPHOCTH HCPEAKO Hapyiiaercs,
ocoOeHilo B nepHoabl deduunra MHHEpaJIbHbLIX (Gopm asora.
JLoBOIBHO HeTKNC pasanyuis NPoABJASIOTCS NP OUCHKE HHTEHCHB-
HOCTH OakTepHaJbubiX 11 (OTOMPOUECCCOB MO TAKHM TMOKA3aTCIAM, Kak
NPOAVKINS GHTO- 1t GAKTCPHONIANKTONA,  YBCIHUCHHC  HPOLYKUIH
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¢uTondankTona B 30HaX BJAHAHHA CTOUHBIX BOJ NPOHCXOAHT IV1ABHLIM
ofpa3zoM 3a CHeT BLITECHECHHS MeHee NPOAYKTHBHLIX MACCOBHIX (opMm
6oJee NpOoAVKTHBILIMH. B obuteit GHomMacce (QHTOINIAHKTOHA YBCJHUH-
BACTCH JOJS TAKHX IPyHIl BOJAOPOC/ICH, KakK 3¢Jellble, cHHe-3edenne,
a B rpyvine AHAaTOMOBBIX B KauyecTBe jJoOMHHaHTa Bbictyvnaer Dialoma
elegatum, OTJHUAKUIMCCH NOBBLILCHION NPOAYKTHBHOCTBIO. CHHe-3e-
JIeHble BOJOPOCJH B 30HE BJAMAHHA CTOYHBIX BOA NPCACTABJCHBI « H
B-mesocanpobHLIMIt BitdaMi. B «ycJoBHO uHCTOH» 30HE B 3TOT le-
PHOJML 3TH BHIAbLI He 00HAPVKEHDI,

[Tposeaenupie nadaoAeHHs 34 HaMenenHeMm oO0Wel  YHCICHHOCTH
BHAOBOIO COCTABA 300MJIaHKTOHA NHO3BOJHIOT HPHITH K 3aKJIOUEHIIO,
UTO JJ8 NPaBHJIbLHOIl OLUCHKH COCTOAHHA 300HEHO30B  HEOOXO1HMO
YUHTBLIBATH CTPVKTYPHbIE H3MEHEHHA NONYIALHH, HUANKATOPHOC 3HA-
yeHHe JOMHHHPYIOUIMX BHIOB H MX 3KoJoruio. Tak, B moaeau ¢ Jl0-
OapJsieniHeM CTOYHBLIX BOA BO BTOPOH [OJIOBHHE 3KCIIOHHPOBaHNA OTMe-
YaJioCh MHTEHCHBHOE pa3BHTHE MHKPO300MIaHKTOHA, 1O BILIOBOIl CO-
CT4B 1 JAOMHHHPVIOULHE BHIALL CBIIETENLCTBOBAJIN O NOBBILUCHHOH Ca-
npoGHocTH Boabl, IlpH neeaeaoBanusax B €CTECTBEHHBLIX  YCJOBHAX
o3cpa ObLIIH OTMedeHbl 6OJbIIIHE 3HAYCHHA YHCJAEHHOCTH 300NJaHKTO-
Ha B 30HAaX BJHAIHS CTOYHBIX BO/, HO BHAOBOIl COCTaB 300IVIAHKTOHA
H KOMIVIEKC JOMHHHPVIOLIHX BHAOB YKa3biBaJj Ha NPHHALICKIOCTD
HeeaeAyeMbIX 30H K osuroMesorpodubiM. Hanbonee uyBCTBHTEILHLIMH
K BO3JCHCTBHIO CTOUNBLIX BOJL HPEANPUATHIL ABHJAHCH HHAVIOPHH, KO-
JOBPATKH M OTACAbHLIC BHABI BeTBHCTOychX. Ha nux caeayer ofpa-
HLATL BHHMAHHE NP OUEHKE BJHAHHS CTOYHLIX BOA  NPEANPHATHIT
ILCT10103HO-0YMAKHOH NPOMBIIIJICHHOCTH Ha 3001eH03 Bo10eMa.

[IpoBeaenunie HCCJACAOBAHHA TAKMKCE MOKasajH, UTO TakHe rHipo-
OHosOrHuecKIle napaMerpol, Kak NpoOAVKIHA (HTO- 11 DaKTepHOIaNK-
TOHA, CKOPOCTH [OTpedaeHist OTAeJNbHBLIX OPTalHiuCCKIX COC/UHHENHIT,
BIJIOBOII cocraB (pHTO- H 300IJAHKTOHA, COOTHOIICHHE OTAC/bIIBIX
rpynit 1 BHAOB B HX cOCTaBe JOCTATOYHO HHQPOPMATHBHBLL 11PN OlCHKE
HAMCHCHHS XHMHKO-OHOJIOTHYECKOro COCTOAHHA BoOjoeMa noji BJaHs-
HHEM CTOYHBIX BOJ NPeANpHATHI LEAMI0N03HO-O0YMaKHOH NPOMbILI-
Jeunnocr. boaee nojapodubiec HecaAeAOBaHHA B ITOM HAMpapjICHHN B
VCAOBHAX pasnoil CcrenedH 3arpsa3HeHHOCTH BOJAOEMOB, a TaKKe pa3i-
HOH HX TPOQHOCTI MO3BOJAT, NO-BHAHMOMY, NOJYUYHTEL KOMILIEKCIIbLIE
OUCHKH 3IKOJOrHUeCKOro 0JaronoJyuuss BOJHBIX O0BEKTOB, OCHOBaH-
Hble Ha (YHKIHONAILHBIX H CTPYKTYPHBIX XapaKTePHCTHKAX BOJAHON
IKOCHCTEMbI.

Fudpoxusmuveckut UHCTUTYT, locrynuao
2. Pocros-na-/lony 20/XI 1981 e.



IT. H. Kopoaenro, JI. C. Pedoposa, E. B. Mopo3osa,
O. B. Axynuna, A. M. Jlesun

MPOCHOCTHYECKOE SHAYEHHWE U3YHYHEHUS
BPEMEHHOH OPTAHU3AL KU PEPMEHTATUBHOH
AKTHBHOCTH BOJAHbBIX OPTAHU3MOB

Oanon u3 OCHOBIBIX 3ajdau oOuled npobJeMul palHonaJ bLioro iuc-
10J1L30BalHA H OXpaubl NPHPOAHLIX PECYpCoB HBJAACTCH CcO3jlanne
OHOJIOTHYECKH ODOCHOBAHHBIX PEKOMEH/alluil u paspadoTKka HayuHoro
NPOTrHO3UPOBAHHS [OCJCACTBHA AHTPOIOrCHHLIX BO3JACHCTBHH Ha BO-
JoeMbl H BOJAHLIC 3KOCHCTCMDBI. B ycJaoBHSIX NHOCTOAHHOIO H3IMCHCHHSA
OKPY:KAIOULCH HPHPOAHON CPejbl BAMHOE 3HAYEHHE HMEET H3YUYeHHE
YPOBIA alalTalHONNLIX BO3IMOXKIOCTEH pPa3iHUYibIX BUAOB IONV/IALIIH.

Y BOJAHBIX OPraHM3MOB NOJ BJAHAHHEM AHTPOINOrCHHOTO BO3/CH-
CTBHS BHAYa/C HAKAMNJIHBAIOTCH CKPbLITBIE lH3MeHeHHs (cABUIrH OHOXH-
MHYCCKIIX [NPOLCCCOB, HapylUIeHus (QVIKIHOHHPOBANHA pasiHuibIX
(GUINOJAOIHYCCKHX CHCTEM, H3MEHEeHHS Ha KJeTOUYHOM YpoBHE H T. 1.),
KOTOpble NPHBOAAT K PHAY HCOOpATHMDLIX NATOJNOUHYECKHX IPOLeCcCcoR
H BLI3LIBAIOT B KOHEYHOM HTOr¢ peE3Koe COKpaulenHe 4YHCIeHHocTH
nonyaauuit. [losBaenne natoJornyeckHx H3MEHCHHI BO3MOMXKHO Ha
Ji060M YpOBHE opramusauHi KHBOH cHcTeMbl. PasButue natoJoruu,
KaK H3BCCTHO, MPOXOAHT UCThIpEe CTaiHH: BPEMCIHHOC PaccorijiacoBa-
HHE, HapylleHHe uHGopmaluu, Hapyulende obOmena 3IHEPrud M, Ha-
KoHell, napyuieiine ooMeHa BellecTB M paspyuwenune ctpykryp [1, 3].
Jlas npornozupoBaHus HApyUICHHH UeJIecoodpasHo H3yuyaTh YPOBCHL
BpEeMEHHOH opraHusauii, TaKk K4K OTKJOHEHHH, BO3HHKIIHE HA 3TOM
YPOBHE, NPCALICCTBYIOT HU(POPMALHOHHLIM, SHEPreTHYeCKHM H CTPYK-
TYPHBIM HAPYHIICHHAM.

Hapyuwenus BpeMeHHOH OpPraHH3audd NPHHIHTHAABHO BO3MOMKHDI
Ha J000OM H3 YPOBHCH CTPYKTYPHOII Opranusalliid KHBOroO: MOJEKY-
JAPHOM, KJCTOYHOM H OPraHH3IMEHHOM. Pasiuynsa Oyayr JHUbL B na-
paMmerpax KoJdebartedbibiXx rnpoueccos. Tak, JJis opranHaMeHHoro
YPOBHA BeJAVIILHMH SBJSIIOTCH KOJdcOanua ¢ nepuoioM B 24 u; na KJje-
TOYHOM YPOBHE NepHoja KojaeOaHHH H3MepsaeTcs CCKYHAAMH H AecAT-
KaMIl CCKYHJL.

[lukanueckas oprannsauns MeTadoJHYECKHX [1POLECCOB B opra-
HH3ME SIBJSCTCSH OTPAXKEHHEM €ro caMoperyJiflliii, COMNPOBOKA4CMOH
HenpepuIBHON ajanrtauneii K okpyatouteit cpeae [5, 7]. Cyrounsiii
PHTM, OOVCJOBJICHHBII BpalleHHeM 3CMJIH, OKa3sbiBaeTcs cBOeoOpasHoi
GYHKUHONAALHON HATPY3KOIl, npeabspageMoit oprauuamy. Cyrounas
nepHoAHYHOCTh (QYHKLHI MOXKeT CJYKHTh BaMHEHUIM [oKaszaTelem
COCTOSHISA VPOBHEI peryasiiii pasanuHblX cuerem opraduzma. Jlio-
Ooc oTKJIONele CYTOUHOro pUTMa OT HOPMaJbHOMO X0Ja BLI3BAHO Ha-
pViLeHHeM BO BpeMennoil koopjuHauun ¢yukunil. Mamenenus purma
OHOJIOrHYECKHX MpPOLeCcCOB B OTBCT Ha pPAa3JiHUHbIE BHeIIHHE BO3jel-
CTBHS BCCria HMeT npHcnocobHTEJbHOC 3HaueHle, ABJISACh OAHOH
H3 ¢dopM npollecca ajanTalii, HanpaBJICHLL Ha MOICPKAHIC paBlioO-
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BECHS BHYTPH OpranusmMa M MCXAY opranuamom H cpeioil. OGbem
aJlaNTHBHOrO 1I0BEACHHS MOKHO HIMCPHTHL TaKHM YPOBHCM depmelt-
TATHBHBIX IIPOLECCOB, NPH KOTOPOM COXPAHACTCS IOMeocTas, CBOIl-
CTBeHHLIH AanHoMmMy oprauuamy [2, 4, 6]. CkopocTh HJAH BeaHuilny
dpepmenTaTHBHON AKTHBHOCTH MOXIO HCNOAL30BATL B Kaudecrse 3KC-
Nnpecc-KpHTepHs, TaK Kak OTBeT (PepMCHTATHBHOI peaxkiii OKaibl-
BAETCA UPC3BLIYAHO OBICTPHIM H MOZKET HOCHTL chemHdiueckunit M
necneuugUUeckiili Xxapakrep.

B nepBom cayuace MBI [OJAYYACM  JIHATHO3 COCTOSIHUSA OpranniMa
Jaxe npH KparKkoBpeMenHOM JACHCTBHH TOKCHUYCCKOrO BeCILeCTBa, T. €.
BO3MOXEH MPOrHO3 pPe3yibTaToB Bozjaeiictsig. Bo BtopoMm cayuae
BO3MOMHA OUEeHKA OO0LLero cOCTOAHHA W CTCMNEHI HaNpsmenns oOT-
JEABHLIX  (PYHKUHOHAJNBHLIX CHCTEM NPH  JVIHTEJILHOM  BO3JACHCTBIIN
HH3KHUX KOHICHTPAIUHIT 3arpsa3usiomnx Beulects. Peayabrarnl sTHX He-
CJACJOBAHNIT MO3BOJAT pa3paborath METOAbI OIEHKH peakiin CJaozK-
HLIX 3KOJOIHUYCCKHX CHCTEM Ha M3MCHEHHSA COCTOAHHA CPeAbl M Ha HX
OCHOBE BbIABHTHL KPHTEpPHH JONYCTIMOH HAarpy3kKkH.

OanpM U3 NepenekTHBHbIX [0AXOA0B 3TOro poida sABJAdETCH 1IC-
NOJIL30BAIHE BPEeMCHHON OpraHv3aldi GepMenTaTiBHbIX NPOLCCCOB V
BOAHBIX OPraliiMOB B Ka'ecTBe XapaKTCPHCTHKH VPOBHA  (PYHKIIO-
HAJILHOTO COCTOSHHA MPI JICHCTBIN psijla 3KCTPEMadbHbIX (DAKTOPOB.

BHI:HE]}HMEHTE[JII:HEIH HdCTh

Hacrosiitass padora siBJSETCH YACTbIO IKCHEPHMEHTAABHLIX pa3z-
paboOTOK TCOPETHYCCKOrO NOAXOJAa K peuiennw Bonpoca o6 ocobei-
HOCTAX (PYHKILHOHHPOBAHNA BOAHBIX OPraHH3MOB B YCJAOBHSX JUIHTE!b-
HOrO BO3JACHCTBHA TOKCHYECKHX coeanuenuil. Hivuanacs Bpementasn
OpraHusanust (pepMenTarHBHOH AKTHBHOCTH 3CTepas, LIEJOUYHOoH (oc-
arazsl, wmeaarperngporenasst (M) u  #sakraTaerwaporenasnl
(JIAT') y Opoxonorux MOJLIOCKOB, OGHTAIOUHX B YHCTOIl 30HC BO-
jloeMa M NOABCPralOUIUXCH ACHCTBHIO TNMPOMLIULICHHBIX CTOUHBIX BOJ
CYyAb@arueasiofe3noro NPoM3BoACTBA.

[Ipit amaJjise MHKJIHYCCKHX TMPOIECCOB B OHOCHCTEMAaX aMIIHTVAY
KosebDanuil MOMHO paccMaTpHBaATh Kak 110KasaTeb ONTHMAJBHOCTI
HACTPOHKH JAaHHOI CHCTEMbI. YBCAHYCHHEC CHHXPOHH3AWHH PasImuliblX
(pH3HOJOrHYCCKHX [IPOILECCOB VKa3biBaeT Ha AKTHBALHI ajanrtaiioll-
HBIX BO3MOMKHOCTCI opranusMa, ero gyukinHonaianuii peseps |3, 8.
B obuweM, npoiecce agantaiuin MOXKHO OUEHHTBH IO H3AMEHEHHIO aMIJaH-
TYAB, (aizsl # nNepHoaa OHOPHTMOB, OTPAXKAIOUIHNX CAMOPEryJasiHIO
Opraiu3Ma H OTACJAbLHHX Cro VPOBHEIl NpH B3auMoOaciicTBHII ¢ dak-
TOpaMii BHeLIeif ¢pebl.

K nacrosimemy Bpemenu paspaboran Habop BBLIUHCIHTEIBHBIX M-
TOAOB Jisi aHaJn3a OHOPHTMOB, nojaApoOHO uH3J0Mennslx B paborte
[15]. HanGoaee npuemjeMbiM npn  OUEHKE CYTOUHOrO pPHTMa CUH-
TACTCHA KOCHHOPHBIT MeTOA. OKOJOCYTOUHBIC H3MCHCHHA  GHOPHTMON
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OLEHHBAIOTCS PE30HAHCHO-NOHCKOBLIM MetogoM [11]. Boace npocril-
MH SBJAIOTCS METO/bl, NMO3BOJAAIOLIHE OUCHHBATH aMILIHTYIY, CPeINHi]
ypoBCHb M (paszy pHTMa C [OMOIULBIO OOBLIMHLIX NPHEMOB CTATHCTHKIL
4, 5]. _

[lpi ananuze BpeMcuuoil opranuzauni GepMeHTATHBHOI aKTHBR-

HOCTH ¥ OPIOXOHOTHX MOJIIOCKOB YHCTOIN M TPA3HON 30H BOZOCMa Mbl
HCIIOJAB30BA  CHCTEMY OUEHOK (MYJbLTHNAPAMCTPHUECKIIT, MHOTIO-
4aCTOTHLIIT MOAXOJA) ¢ BBLIMHCJAEHHEM CJCAVIOUINX TNoKaszaTedqeli:
1) cyrounoe 3HayCHHE AKTHBHOCTH KaXIOTO U3 HCCJAeAYeMbIx ¢ep-
mMeHToB (M-4=m); 2) cpenneuacoBas jHEBHAS AKTHBHOCTL (epMeHTA;
J) cpelHeyacoBasi HouHad aKTHBHOCTL (pepMenTa; 4) aMIHTyla Ko-
jgebaHHs JHCBHOH AKTUBHOCTH; D) aMIJHTVAa KoJebaunil HOUHOM ak-
TUBHOCTH; 6) ko3 duunent cyrounoit nepuoanunoctu (KCIT) — onpe-
JeJISIeTCs KaK 4acTHOC OT JAeJCHHA cyMMmapuoil ¢epMeHTaTHBHON  ak-
THBHOCTH B HOYHbLIE U4CHl Hla CyMMapHYI (epMeHTATHBHVIO aKTIIB-
HOCTh B JIHEBHOC BpeMfl CYTOK; 7) NOKasarte.ib CYTOUYHON a 1anTHBHOCTH
(ITCA) — onpejiessieTess Kak pasHOCTb MEALY CPEeAHCUACOBBIM  3Ha-
YeHHEM JIHCeBHOH 1 HOMHOH (QEepMEHTATHBHIOH AKTHBHOCTH B TIPOILCH-
Tax OT €ro CpPeAHCHACOBOro 3HaycHud jHeM; 8) KO3(pDHUHEHT CHHXPO-
HH3AUHH AKTHBHOCTH — OTHOlIeHHe BpeMeHHOH arktusnoctn MU x
BpeMeHHoll aktusnoctu JIJAT.

B uerom ykasanubolii KOMIICKC MapaMeTpPoOB IO3BOJSIET OUCHHTH
MePeCTPOUKY npoueccos meradosnzmMa npH JAciicTBHH alTPONOrCHHLIX
(GaxkTopoB, a uayueuie BpeMenuoii oprauusalUH HCCASAYEMBIX (ep-
MEHTATHBUBIX MPOLECCCOB ONPEACNTh YPOBEeHb (hYHKILIIOHAJIBHOIQ CO-
CTOSIHHS OpraHn3Ma.

[Ipn onpeapcsennn akTHBHOCTH 3CTepas M IET0YHOI (pochaTasbl
HCIONB30BaJ I 110JICBLIC 3KCNPeCC-MeTO/b, paspaboranubie B Jabopa-
Topun [9]. Beauunny akTHBHOCTH BbIPakKaJu B MHKPOMOJSX a-lad-
TOJId, OCRODOM/IENIIOr0 B Mpolecce peakunn B pacyere Ha 1 mr Genaka
romorenarta 3a oany munyry. Maaar- n jakrataerujporenasy omnpe-
Aedsiin H3BecriblM B Jureparype crnocobom [12, 14], ouenmnsasi nx
AKTHBHOCTL N0 KOHUEHTPAUHN KO(MCpMCEHTaA, OKHCJEHHOT0 3a OJHV
MHHIYTY B pacdere Ha MuHJAJHrpaMm Oedaka B romorcuate. Konueurpa-
nuo Oedaxa onpepenasan merojom Jloypu B moauduxauun [16]. Ipea-
BapUTEJAbHO OLIAH NPOBEJACHHL HCCACAOBAHHSI MO ONPeLe/ ey YHca
MOLTIOCKOB B nipobe. PesyabraTel nokazaju, 4to (QepMeHTaTHBHAS
dKTHBHOCTh TOMOTEHATOB, COCTOSIIIHX H3 TpexX H OoJee YHcaa MOJ-
JIOCKOB, OTJHUYaeTCH B npejeax ournbku Meroira [or 27 mo 8 %].
Orpannunancs NATLIO 3K3eMIMIIPAMH MOJLTIOCKOB B NpoO0E.

Mouaiockos, coOpaniblX akBaJaHTHCTOM €O JHA BOJoeMa Ha TJV-
Oute 5—7 M, NoMelladn B CaJl0K, HAXOAAIIHICH B TEUCHHE BCEro 3KC-
NepuMeHTa Ha TOH Ke raybnHe. B TedeHHe CYTOK €XeyaCHO Callok
noauuManu, orbupaian 5 MOJIIOCKOB, B3BEIUHBAJH W TOMOTEHH3HPO-
Baqy BMecrte ¢ pakosiuuoil B ¢guspacrsope (1:10). I'omorenar dpuan-
TPOBaJH uepe3 KalpoHOBOE CHTO H B (UIABLTPATe ONpeae’sijii aKkTHB-
HOCThL nepeuncenubx Bbie ¢depmenToB. [IpeaBapurennbHo, mnepexn
poBejenieM BCEro axcrepuMenta, noadHpaan KoHuentTpaimnio 0e/Ka
B HNKYVOALHOHHOH CMECH AJ5 Kazjaoro ¢gepmenra.
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Puc. 1. Tpaduucckuit npodHab BPEMEHHOH OpPraHu3allil aKTHB-
noctit screpas (/) w wenounoit gocdarasel (2) y OpOXOHOTHX
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Puc. 2. Tpadmuuecknii mpodhuab BPEMEHHOH OpraHH3alH¥ aKTHB-
HOCTH Majgatjgeruaporenass (/) H JakraTaermgporenasm (2) ¥
GpPIOXOHOTHX MOAJMIOCKOB YHCTOH 30HBEI BOLOCMA.
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Puc. 3. [padmueckuii npoduis BpeMeHHoll OpPraHu3alHn aKkTHB-
HocT 3cTtepa3 (/) u weaounon dgocdaraszm (2) vy OGpooxoHornx
MOJJIIOCKOD TPA3HON 30HW BOjOoeMa.
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Puc. 4. Tpaduueckuii npoduiab BPEMEHHOH OPraHH3aLHi aKTHB-
HOCTH Madaatierwjaporesasst (/) W JaakratiaerujiporeHasst (2) y
OPIOXOHOTHX MOJNIIOCKOB TPfA3HOH 30HL BOAOCME,
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[paduyeckuit npogu/ib BpeMeliloil OPraHu3ailiil aKTHBHOCTIL HC-
cJaeAYEMLIX (DCPMEHTOB Y MOJLTIOCKOB YHCTOI M I'PA3HON 301l BOAOE-
Ma npejacrasien Ha puc. l—4, a pesyiapbrarbl MaTeMaTHUCCKOro ana-
JAH3a aKTHBHOCTH NPHBEJCHLI B TabJHILC.

PesyabTaTbl H 00CYK/IEHHE

B akcnepumenTax, NpoBoAHMBIX € LCIbLIO H3YHCHHS OHOJOIHMUECKHX
PHTMOB KaK Y JKHBOTHBIX, TaK Il Y Ye/N0BeKa, X0/ CyTO4HOIH KpPHBOIi
pasyHyHLIX (YHKUHOHAJABLHBLIX TNOKaszateged o0uiuHo  Auddepen-
pyeTcs Ha «AHCBHOI» H «iounoi» yyacTkH. Cneltnaiabioe BbIAC/ICHHE
TAKHX Y4YaCTKOB YTOYHHACT NpejicTas/eliie 0 COCTOAHHH OHOPHTMO.0-
FHYECKOIl aKTHBHOCTH OpraHusMa, Haxoafllerocsis B HOPMaJbHOH cCi-
TyauHuu HJAH NPH CTPECCOBLIX COCTOSMHHAX, BBI3BAHHLIX areHtrami pas-
JHuHoIt npupoaut. lonslTki cyauts 00 ajgantauui WIH PVHKLHOHA L
HOM COCTOSHHH OPranu3aMa TO/ILKO 11a OCHOBAHHH «JIHEBHOrO» y4acTKd
CYTOMIOIl KpuBOil MOryT npusectH K omnboyHoMy BeiBOAY. Bedanunna
TAKOH OWHOKH TeM  BBIIC, 4eM KOpouc BBIAeJCHHBIT i anajania
«JAIHCBHOH» (parMeHT (HanpuMep, CCJH OH OTHOCHICH TOJbKO K VTI-
PEHHHUM HJI TOJALKO K BCUCPHHM HacaMm).

B namrux skcnepuMeHTaXx CyTOUHBLIC KoJgebalHs aKTHBHOCTH HC-
cleiyeMblX (PEPMEHTOB V OPIOXOHOIHX MOJIJIOCKOB YHCTOI 30HLI BO-
jJoema (cm. pHe. 1, 2) XapakTepHsylOTCs OIPeLeeHHOIl NepHoiny-
HOCTBIO, aMIVIHTYA0I 1 (azoil Koaebanus. CHHUXPOHH3HPOBAHLI BO
BpeMCHH; AKTHBHOCTB 3CTCPA3 € aKTHBHOCTBIO UIEJ0YHON (ocdarassl,
AKTHBIIOCTL MaJaTACTHAPOrCHA3bBl ¢ AKTHBHOCTBIO JaKTaTlerujporce-
Ha3bl. CpejiHeyacoBasi JHCBHASI aKTHBHOCThL pasua HJAH HE3HAUNTCb-
HO [PEBBLILIACT CPEAHEYACOBYIO HOUHYID AKTHBHOCTH (CM. TalJHLY).
AMinunryia xodaedauus JAHCBHON (epMeNTaTHBHONH AKTHBHOCTH BLILIC
HOUHOI akTuBHocTH. [lokKasaredb CYTOUHOI aflanTHUBHOCTH B YHCTOI
30HE BojloeMa HMeeT MNOJIOKHTCJABLHOC 3HAUYeHHE s BCeX (QepMCHTOB,
Kpome M/LI.

B 3one AeficTBHA Ha OpPranism CTOMHBLIX BOA NPOMBLILICHHLIX 00b-
EKTOB CyTOuHble Ko.Jebaiius (PCPMEHTATHBHOH AKTHBHOCTH H3MEHSIOT
CBOIO BpeMeniylo xapaxkrepuctuky (em. puc. 3, 4). llpu coxpauennn
CHHXpoOHH3aUHH 06ouX nap ¢gepMeuToB ypeanunBacres Gon amiuim-
TY/bl KOJeOaHHsI aKTHBIOCTH, H3MCHsICTCH nepuoL purMa. Hapyuaercs
COOTHOLICHHC MCXAY CYMMapHOH H CpelHedacoBOil AHeBHOIl H HOY-
HOIl aKTHBHOCTHIO. YpPOB€Hb CpeAHEYacOBOH HOUHON aKTHBIOCTH VY
BCEX MCCACAVEMBIX (PepMCHTOB INPEBLINIACT CPEIHCYACOBYIO JHEBHYIO
AKTHBHOCTh., AmnJuryjla kojebOanust (pepMeHTaTHBHOH AKTHBIOCTH B
HOUHOH MepHojl CYTOK Bblllle AHEBHOrO NepHoda. YBCJAHYHJIACH KO3(-
GuLUHEeHT CYTOUHOH NEpHOAHYHOCTH, a MOKa3aTeab CYTOYHOH ajan-
THBHOCTH CHM3IJICH, H3AMEHHB 3HAK HA MNPOTHBONOJIOKHDBIH.

[Tpupeaenibie pes3yabTarTisl CBHACTEJALCTBYIOT O HAJHUYHH Pas/in-
HBIX OHOJOrHUYECKHX PHTMOB Y MOJJIIOCKOB, OOHTAIONHX B YHCTOH 1
rpsizHoit  3oxax Bojgoema. Ocodenno HHOOPMATHBHLIMH OKa3aJich
pe3yabTathl BpeMEHHOIl OpPraiH3allid AKTHBHOCTH KOHEUHBIX (epMmeH-
TOB YyrJeBoialoro oOMena .JakTaTAerpjaporenashi U MaJartjerijapore-
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Puc. 5. Ipaduueckuit mpoduat BpeMeHHOi opraHu-

3auid KosppHUHEeHTa CHHXPOHH3AUHH  AKTHBHOCTH

MIT (f) v JIAI' (2) v Gpooxonornx MOJJIIOCKOB
B uncroii (/) W rpasmoit (2) 3onax pogoema.

Haspl. Kak u3BecTo, OHI PErYJAHPYIOT YPOBEHL OKHCJACHHLIX H BOCCTA-
HOBJICHHBIX MHPHAHHHYKJICOTHAOB, HEOOXOAHMBIX A8 QYHKUHOHH-
pOBaHHs  IIHKOJHTHYECKONW cHeTeMbl  opraduszma. OcobeHHocTbio
OHOJOrHYCCKHX OKHCJAHTEIbHO-BOCCTAHOBUTENbILIX PCAKILHI SIBJSETCH
HHKINYHOCTL BoccranosJennst 0 okuegenust HAH (nnkornnamm-
ajgenuni-auuyKaeoTna). Kierka nojaep:uBact cranioHapHoe cojep-
Kaune HykJeotHjia OJgarojaps nporeccaM, B X0A¢ KOTOPBIX BOCCTA-
HOBJIeHHBlC KO(aKTOpPLl BHOBL oOkHcedsiores. K Takum npomeccam B
LHTONJAa3Me OTHOCHTCHA TNpeBpallleHHe NHpysaTa B JaKTaT, KaTaJH3i-
pyemoe JIIAD, u 1maBenepBo-yKcVCHON KHCJIOTH B MaJaT, KaTaJusH-
pyemoe MUI. O6a depmernrra oTanuaioTes upesBbluaiinoil Jabuib-
HOCTHIO, HMEIOT aJ/laliTHBHOE 3HAaUeHHe M MOIYT CJAYMHKHTL 10KasaTess-
MH (PYHKILHOHA/BHOTO COCTOSIHHA Opraunama. BpemeHHas XapakrepH-
cTHKa kKoadduuuenrta otHowenns MIC/IAT  (puc. 5) aaa wmoa-
JIOCKOB  YHCTOH H TPA3HOI 30H BOAOEMA HMEET IMPOTHBOMOMOMHLIH
rpapuueckuii npoduan. ¥ OpPranusMoB I'psi3Hoil 30Hb aMIJIHTYla KO-
Jdcdaniist 9T0r0 KOIQ(MHUIUHCHTa B HOUHOH MNEPHOJ CYTOK PE3KO CHH-
Kaercsi, a ero CpejlHeyacoBoe 3HayelHe OKa3blBaeTcs B 6 pa3 HHKeE,
“eM B KOHTPOJIbHOH 30He. Fl3aBecTna npsiMast 3aBHCHMOCTb MEMKAY
BBITOC/THBOCTLIO OpranuiaMa K ACHCTBHIO THNOKCHH W BeJHUHHOI
Kosppuunenra MIT/JTIAT. Yem Buie 310 oTHOUICNNHE, TeM GOJBIIVIO
Hhm[c;cérinﬂncm MPOABJSAIT OpranH3Mbl K ACHHUHTY  KHCJAOPO-
na |l1a].
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[Toayuennble janible NO3BOJAAIOT CUHTATH, UTO OPraHn3Mbl, MHO-
pepraioutiecs ACHCTBHIO AHTPOIIOreHHbX (pakTopoB, 00/1a/1a10T HH3-
KHM (DPH3HOJOMHYCCKIM PC3CPBOM.

Peaxuii caBur purma GyHKILHOHAALIOH AKTHBHOCTH Y OPraHH3MOB
rPA3HONH 30HBI B CTOPOHY HOUHOIO NEpHOAA CYTOK CBHIACTEJILCTBYET O
B3alMOJCIICTBHH C€ro OHOJOTHYCCKHX (PYHKUHI € TNepHOJAHUYECKHMH
H3MCHCHHAMH BO BHElHeH cpeje. ITOT npouecc HanpasjcH Ha noj-
Jepianuc papHoBecusi (romeocrasa) MeKAY pasaHYHBIMH (PyHKOHO-
HaJbHBLIMH CHCTCMaMH H cBfizau ¢ oOecneueniem NOCTOAHHOH CHHXPO-
HU3aUHN KoJebannit B pasanunbix ee 3peubfaX. Takywoo peakiuio opra-
HH3Ma MOMKHO CUHTATL a4alTallHOHHO-NIPICIOCOOHTCALIION AeATeNb-
HOCTBLIO, TpeOVIOILel Onpeie/ienHoro HANPAMXKCHHA  PeryJisiTopHbixX
- Mexanusmos. Ilpuuem crencnnb nHanpsikeHusi NOCJEJHHX NPH 3TOM HJH
JPYroM cocTOSIHHM J0/IXKHA Onpelesithesl TCKVIIHM YpoBHEeM (YHK-
LHOHHPOBAHHA.

C ueablo HPOBEPKH aJalTallHONIBIX BO3MOKIOCTeH OpraHuiMa H
CTCMEI HaNPAKCHHA PeryisiTOpHBLIX MeXaui3MoB HAMH HCIO.Ib30BaH
CNnocod JONOJHHTC/LIIOTO BO3ACIHCTBHS KPATKOBPEMCHHULIM CTPECCOBLIM
baxkropom (aeiictBue 36 °C B Teuenne S5 wmun). Peayvabrartsl 9THX
SKCIHEPUMEHTOB JJISi MOJLIOCKOB IPA3HOI 301BI npHBeaenst na puc. 6
H 7, 1758 MOJJIOCKOB YHCTOMH 30HLl HA puc. 8, 9 u 10.

OO0bIMHO CKOPOCTh, € KOTOPOIt (PYHKLLHOHAAbHAA AKTHBHOCTL J0-
criractT (OHOBOIO YPOBHS [1OCJE HaHeceHHA BO3MYILAINLCTO BO3JICH-
CTBIS, NPHHUMACTCS 3a KPHUTEPHI agantallMOHHLIX crnocobiocTell op-
rannsma. Jrto npocMartpupaercd na rpagukax BpeMeHHOM oprannsa-
ILHH aKTHBHOCTH 3cTepas u uiejounoil gocdarassl y MOJINIOCKOB 00eHX
3on Boaoema (puc. 6, 9, 10). MoxHO cKka3aTh, HTO OPraHH3Mbl aiain-
THPOBAHBl KaxAblit K cBouM ycaoBuaMm obGuranus. Opnako ua npu-
MCpe pHTMA ACrHAPOreHasHOi aKTHBHOCTH MaJjara H Jakrarta [7]
MOZKIIO BHACTDL, YTO JAONOJHMTENbHAA HArpyska (QpH3HUecKoe Hanps-
MKenne) y MOJJIOCKOB TPA3HOIl 30HLI NOCTENeHHO BLI3bIBAET lapyuie-
HHE VCTAaHOBJIEHHOI0 B JAaiHLIX VCJIOBHSIX PHTMA VPaBHOBEIICHHOCTI
OKHC/IHTCALIO-BOCCTAHOBHTE IbHBIX  MPOILECCCOB, BeAVIIEE K CPhIBY
ajanraiii, Y MOJVIIOCKOB YHCTOI 30HBI JLONOJIHHTEILHOC (PH3HUECKOoe
Hanpsxenne napywaer purm akrtnBunoetw MU u JUIAI (pue. 8),
NPHBOJANT K €ro JACCHHXPOHH3ALUHN cpPa3y K¢ Nnocie 3KCTPEMalbHOIO
BO3JACHCTBHA € TNOCJCAVIOULHM BOCCTAHOBJICHHEM HCXOAHOI0 YpoBlid
AKTHBHOCTH H cTaOHJAH3AalHN PHTMA.

B aaunsoM cayuae Mb HMeeM npHMepnl ocofenHocTeld  OHOJOTN-
YCCKHX PHTMOB JerHjiporenasioil akTHBHOCTH, KOTOPLIC MOIYT OBITh
HCMOIb30BaHbl B KAUCCTBEC KPHTCPHEB OLLCHKH BO3MOXKHOCTCH (PH3HO-
JOrHYeCKOH ajanrauuy oprauusMon o0enx 30H BojoeMa.

Onpeaenenne crencun HaupsizKeHus pPEryjsiTopHBIX  MEXaHH3MOB
cBAzano ¢ AuddepeHuporaneM BpeMeHHOI opranusauun gepmen-
TATHBNIOI AKTHBIOCTH JJf OPrani3MoB, HaxoJAlHXCA B COCTOAINN
HOPMBI (IIPH MHHHMAJBLHOM HANPSKEHHH PCryJsTOPHBIX MEXaHH3MOB),
B COCTOSIHIH HanpsiKeHus (NoBbIUIEHHAA AKTHBHOCTb), B COCTOANHI
nmepeHanpsi;KCHUs, JAJ8 KOTOPOro XapakTepHa HeloCcTaTouMHOCThL ajall-
TAUMOIILIX 3aUIHTHO-NIPHCIOCOOHTCABHEIX MEXaHH3MOB, H B COCTOSHIHI
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Puc. 8. Jdunamuka pBpemenHoii axtusnoctn ML (a) u JIOAT (6) v
MOJIJIIOCKOB YHCTOH 30HB! BOJOECMA NpH JIGACTBHH AONOAHHTEABHON CTpec-
COROH Harpyswi s yrpewHue (/) u B guesuwie (fI) uwacw cyTok.

[ — KOHTPONL, 2 — ONBIT.
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Puc. 9. JIlunamuka BpeMeHHOIN AKTHBHOCTH ILEAQYHOIN thochaTasn v
MOJIAIOCKOR SHCTOH 30HK BOJOEMa [pH JT,EI"!ETBHI! JOINONHHTeNkH
CTPeCCOBON HATPY3KH HAa OpraHHam B yrpennne (/) H B JgHeBHHe
({1) wach cyToK.
I — xoutpoas, 2 — ONBIT
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Puc, 10, JlusaMika BpPeMeHHOR AKTHBHOCTH SCTEPa3 vV MOMIIOCKOD
YHCTOIl 30HL BOIoeMa NpH AEHCTBHH  JIONOJHHTEJNLHOH  CTpeccoBof
HATPYSKH Ha opragnav s yrpennne (/) n s guesusme (I])  uacw
CYTOK.
I — KoHTpOAB, 2 — ONLIT.

CPLIBA MCXAHH3IMOB L ITAILHH. Jro 34jla4a ﬁ}"_il.}'l.lI.H?I KOMIIJIEKCHBIX
HCCJACAOBAHII € HpHMeHcHiIEeM HOBLIX METOAOB.

3aKJueHHe

Kag cBHAeTeABCTBYIOT NPEICTARICHIBIE 3KCHCPUMENTAJABHLIC dal-
bIe, BpeMmelnias opramHsaiHd CcyrodHoro purma QepMeHTaTHBHOMH
AKTHBHOCTH Y MOJIJHOCKOB MOMET CAYXKUTH XAPaKTePHCTHKOH (H3HO-
JOTHYECKOrO COCTOSIHMSI M OTPaKaeT CTEeNeHb ajallTalliyl OPraHHu3MOB
[IpH OLCIHKC YPOBHS 3arpasncHus OKpyMmalouie cpeini. B kKadecTse
KPHTEPHA HCIOJAB3VIOTCH AOCTATOUYHO HPOCTHIC H JIOCTYIIHBLIC METOLHKH
H3MepeHHA (pepMeHTAaTHBHOH AKTHBHOCTH € NOCJACAVIOUIHM IIpHMele-
HHGM [apaMerpoB cratHerHueckoll oOpaborku. Ha ocuose cyroynoii
4aCcoOBOH (DCPMEHTATHBHOI AKTHBHOCTH BLIBOJANTCH [10Ka3aTeNlb Cy-
TOYHOIl alalTUBHOCTI. ITOT [0KA34TECJb HMEET I10J0MKHTeJbHoe 3Ha-
YCHHC A5 COCTOSIHHA HOPMBI H MEHSICT 3HaK Ha IPOTHBONOJOMKILIIT
NPpH JACHCTBITIT AHTPONOICHHBIX (akTOpPOB BHeuiHeH cpeabl. Koaddu-
uuenT orhowennss MIT/NIIT m ero BpeMeHHVIO XapaKTepHCTHKY B
HOYHOIT NMEPHOIL CYTOK MOMHO HCIHOJIL30BATHL B CAYYASIX KOMILIEKCHOI
OUCHKH (DYVHKINOHAJILHOIO COCTOSHUA BOJAHBIX OPraHHU3MOB M CTENeHIl
HX ajlanTtaniM K H3MeHeHHul0 OKPYyKalolUied cpeibl.

ludpoxusuneckuid uHCTuTYT, ITocrynuao
e. Pocros-na-ony 12/X] 1981 e.
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B. B. llupkyrnos

HEKOTOPDBIE CITOCOBbI OLEHKH AHTPONMOTEHHOTO
U3MEHEHHSA HOHHOTO COCTABA BOJbl PEK

[Ipu omeHke BJIHAHHA JICATCJBHOCTH 4YeJIoBeKa Ha BOJHLIE 00h-
eKThl BCE LIHPe HCHOMAbL3YIOTCS HaOJI0/IeHHsT 3a MHHepaausaluen ()
H KOHUcHTpauHeH IaaBHEIX KOMIIOHGHTOB, YTO CBSI3aHO KaK C HaJIH-
yHeM 3HauUTeJbHOH HHPOPMALHH 110 OCHOBHOMY COJIEBOMY COCTaBY
BO/JbI, TAK H ¢ €€ AOCTATOUYHO BLICOKOH HALeXHOCTBIO.

Hamu u3y4YcH rHJAPOXHMHUECKHH PEXHM TIJIaBHBIX HOHOB H HX
cyMMBl aJas pek Bocrousoro IlpeakaBskasbs 3a nepuox c 1936 mno
1980 r. B KauecTBe O0BEKTOB HCCJEAOBAaHHA BbhIOpaHbl 6 CTBOPOB
pek Tepeka, Cynxu u [logkymka, 1o KOTopbIlM HMelOTCA HauboJsiee
NLMHHHEBIE PsAbL HaOmiofenuit. HMccaenoBauuslit 45-jeTHHH HHTEpBAJ
B COOTBETCTBHH C HaJiHuHeM (aKTHUECKOrO MaTepHana H TeMoamH
AHTPONOTrEHHBIX TNpeoOpasoBaHHil XIIMHYECKOr0 cocTraBa BOJABI pasie-
JeH HaMd Ha 4 nepuona (rad.a. 1).

Tabauya 1
Ob0wem ucnoabsyemou uMupoOpmMauHH No XHMHYECKOMY COCTABY BOJb PeK
KoanuecTso pe3vaskTaTOR aHaATIH3a
M ITepHOLAM
Pexa—crtaop Becero
| 1 11 v
19736~ 1951 — 1965 — 1976 —
1950 rr. 1964 rr. | 1975 rr. | 1980 rr,
Tepek — r. OpjuKonnKnize o8 40 42 28—45 | 185
Tepek — cr-ua KormasipeBcKas 33 16 25 11—-15 89
Tepex — r. Moaznox &7 35 30 38—46 | 174
Tepek — c. Crenuoe 40 10 25 §—10 80
Cynxa — 1. [posnniii 205 33 (i3 6—-13 | 138
[logkymok — eTr-ua Jlpicoropckas 35 78 96 - - 209

[Tpumevannsn: 1. B 1976—1980 rr.
onpeledsiiiichk € pasdnuyyof yacrorod. 2.

(IV) xonuenTpauHu rJjapHLIX HOHOB
[Ipoyepk o3HaYaeT OTCYTCTRHE JIAHWBLIX.

[lepBonauagabHo s onpefesieHus BJAHAHHA HLEATCJIbHOCTH Ueso-
BCKa Ha XHMHMHECKHI1 coctaB pPeuHbIX BOJ HCNOJb30BaJICA TPaJHIHOH-
HBIH pacueT cpeianeapHpMeTHUECKHX 3HAUYeHHH KOHUEHTpPAalHH TIJiaB-
ILIX MOHOB H MHHepaauzauuu 1o nepuojaam. llonyuennble BeJHYHHBI
npusopArcs B taba. 2. [lo crBopam nabaiojaercd pPoCT MHHEpaJH3a-
MK BOJBI H H3MCHEHHC €e HOHNOro COCTaBa, NPOSBJfAIOLIeecs B Ha-
KOMJEHHH HOHOB XJOpa, HaTpHA W KaJud, cyabgaros. [las Gojbuiek
HATJAAHOCTH [OCTPOCHA MPOCTPAHCTBEHHO-BPpeMeHHas OJIOoK-juarpam-
Ma KOHUeHTpauuil XJgopuioB u cyiabgatos no p. Tepeky (puc. 1).
flcHo BIO CYLEECTBCHHOE YCKOpPEHHE POCTA KOHUCHTPAILHH 3THX KOM-
TOHEHTOB 3a NMOCJEANNE rOjAbl, 0OCODEHNO 3aMeTHOEe HAa HHIKHEM YUacCTKe
TEUEHHSH PeKH.
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Tabauya 2
Hamenenue XMMHUECKOrO COCTABA BOJAL PEK N0 NMEpHOILAM

Cpenugg apupMeTHICCKAS KOHIEHTPAUMA HIVUASMLIX KOMIOIEHTon, Mr
p. Tepek
Houwm p. Cyizka— | P- TTOLKyMOK—
r. Opawo- | er-ua Kot- : r. I'posuntit cr-ua Jlwico-
HITKH 13 aspesckan | U- Moanok [e. Crennoe ropckas
50 .8 56 .6 57,4 74,7 80,0 114
Cath 49,0 48,0 36,0 72,6 81,7 118
48.5 52,9 64 .2 74,0 81.9 124
46,1 o4, 1 b2, 1 72,0 82,0 —
8,03 9,92 9,56 14,7 19,1 22,4
o 9,68 12,0 11,7 15,9 21,2 300
Mg 8,04 9,38 13,2 16,9 22 6 40, 1
7.20 9. 40 13.6 18,9 98.3 ¥t
13,3 11,1 12,0 99,8 95,1 35,1
‘ot ]3 6 15,3 13,1 212 I":n 1 22,06
‘ -ba ' 1 1 '
NaT K 158 163 140 30°1 45'3 563
169 181 163 204 219 2t
3 156 163 169 178 188 268
164 168 161 178 217 —
30,6 37,2 o7 ,8 91,8 114 179
$O2- 39,3 40,9 63.8 109 170 9138
S 37.3 52,2 76,6 117 174 253
42 6 42,5 88,0 149 178 -
113 8,31 7,78 20,9 21,2 23,0
Cl- 9,67 8,13 6,30 19,7 33,3 35,4
11,4 9,88 15,9 30,5 35,8 16,2
13,5 129 18 .5 36,7 47,2 =
283 303 307 433 476 651
- 278 305 393 449 o0l) 776
291 316 371 221 618 —

I[Ipumenannusn: 1. Januwe Toabko 3a 1951—52 rr. 2. Ilo kampomy
KOMIOHEHTY cBepxy BHH3 konuentpauun aqas I, II, TIT m IV nepuonos.

Mzyuvenne ruJipoOXuMHUYCCKOTO PeXHMa PEK B YCJIOBHAX aHTPOIO-
eHHOTQ BJHSHHS NPH MOMOULH CPeaHHX apHOMETHYCCKHX KOHUEHTpAa-
HHH OTPazKaer TOJLKO OCHOBUHBLIC TCH/ACHIIHH ero npeolpasoBaHus.
KoanmuecrBenunie pacuceTsl, a Tem Hogee nporuossl [3, 5] ¢ Henodsb3o-
BaHHeM Cpeinux apH@MeTHUYeCKHX 3HAYeHHH MOTVT HMETh 3HAYHTEJ]L-
nuie owHOkH. IIperkiae Bcero »To CBf3aHO € TEM, YTO pacnpeje/eHHe
FHAPOXHMHUCCKHX llOKa3aTeJed (B TOM YHCJ/E OCHOBHBIX KOMIIOHEHTOB
H X,) jajieko 1e Bcerja saBasieTcss HopMaJabHbIM. Hamu npoeeacha
IIpOBCpKa THIIOTe3bk O HOPMAJIBHOCTH pachipeieJieHHdA C HCNOJAbL30Ba-
e kpurepues CmupHoBa n  Koamoroposa — Cmuprosa. Okasa-
JIOCh, YTO /ISl HCCJIeJOBAaHHLIX peK THIoTe3a HOPMAaJdbHOCTH pacrpe-
JCACHNS KOHUCHTPAUMH INVIABHLIX HOHOB OTBEpPraeTcsl JOBOJLHO YacTo
(B cpeanesm or 15 xo 30 Y cayuyaen).
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Puc. 1. TIpocrpauncraenno-speMcennan OAOK-ANATPAMMA HM3MEHCHHS KONUeHTpa-
L] E— il
nai SOy n Cl= no p. Tepeky.

(), K. M, Ct — MecTa pacnolomenns croopos (r. Op/UKONBKHAZC, CT-Ia KOTHpenchasn,
r. Mosigos, ¢ Grelidoe), nponopisoHaabilo BOAGCCOPHOR NAOLLALK.

Apyrim norenuiadbibiM  MCTOUHHKOM OWHOOK SABJASIeTCA PCAKHIH,
nojuac caydanunlii orbop npob na XHMHYECKHIT aHaJau3d, NpoBoasd-
niicst 6e3 yuera ocobennocreil rujapodaoruyeckoro pexuma pexn. Ha-
npumep, no p. lloakymoxk B 1 nepuon ordop npod oOCyLlecTBAAJNCSH
NPCHMYILCCTBCHHO B 10JOBOALE, UTO CCTCCTBEIIHO MPHBEJIO K I10JYy4e-
HHIO 3AHHKCHHBIX CPCAHCAPH(DPMETHUYCCKHX 3HAUCHHI.

Hamu gpeaaoxen npoil Noaxon AJs MOJYUEHHA KOJHYeCTBeHHOH
OLLCHKI anTponorceusoro sansung. Ero ocnoBoil aBagercs ycraliosJie-
HiE KOPPeJsillHOHHBIX CBA3CH MCEM/LY MHUHEpajausaluer M KoHuenrpa-
IHHCH I'JaBHbLIX HOHOB 1 CPEAHCCYTOUHLIM PacXoioM BOAbl. B KauecTBe
ANnpoOKCHMHPYIOULHX 3aBucHMocTel BuOpannl 6 saementapubix ¢yvIK-
WHil: JHHelHas, rinepdoanyeckasi, rnokasareibHast, CTCNeHHasu, KBajl-
paTHueckasi 1 00paTHo KBajparHueckas. Annpokcumaius poBOJIH-
Jach 11a OCHOBE METOHAa HAHMCHBLIINX KBaApaToB.

JaBucHMOCTH € HandoJblleil TECHOTOH CBA3I MEXKAY KOHUCHTpa-
ILHCH H pacXoJOM HCIOJAL30BaJMCh JUJISl pacueTa ro/lOBbIX Il CymMMap-
HLIX 34 NepHOA 3HavyeHiii HOHHOrO cToKa no HMelowHMcss B [uiapo-
JOPHYECKHX €XEeroJHHKax CPCAHCMCCHYIBIM pacxodam BOAbl. Takum
o0pasoM, HCXOAHBLIE THAPOXHMHYCCKHE Jaiilble #BJASIOTCA TOJALKO OC-
HOBOi s ycranoBJeHns Koppeasuuouibsix 3asucumocreii C-f(Q),
IPH IIOMOILH KOTOPBIX B AAJbHCHIIEM ONPEACIAIOTCS KOHUCHTPALLHH,
COOTBETCTBYIOUIHEC cpeaiieMecsiulbiM pacxofaM. Bee pacyerot NHpPous-
BoiHalck a IBM EC-1033.

[Ipennoxenunbtii crnocod umeer psijl CYHUIECTBEHIBIX OTpanHycHiH,
OCHOBHBIM M3 KOTOPLIX $IBJISETCS OTCYTCTBHE HHMOPMAIH, 10CTATOY-
HOIL LISt NMOJVHCHHS HaJlCAIbIX Koppeasinnonnnx cssaseil. Ilo ston
HPUYHIG, 4 TAKMKEe H3-34 OTCYTCTBHA AaUlLIX 1O pacxojam BOALI, 3HA-

104



yeHHe HONHOro Croka He OblJio onpejlelicHo 110 JABYM CTBOpaMm BO
[l nepuo1l n no Becem crBopam B IV. B TO e BpeMsi BO3MOZXKHBEI
cJAy4aH, Koria TeCHble KOPPeJAUHONHLIE 3aBHCHMOCTH OTCYTCTBYIOT.
Onpejeseine HOHHOIO CTOKA MNPOBOAHJIOChL IPH 3TOM C HCNONL30BA-
aiem npaMeix merogos  [1]. Huoraa unabmiogcnns 3a XHMHUCCKIM
COCTABOM BOAbl IPOH3BOJAHJIHCH B HHTEPBaJc pacxoaoB 0oJee y3KOM,
yCM HHTEPBA cpejlneMecyHblX pacxojoB. Hanpumep, aas Tepexa
(¢. Crennoe) no 111 nepunoay pacxoas Boaul B nepuog orbopa npob
BOAbl Ha XHMHYeCKHIT ananaus usMensiorcs or 132 ao 863 mi/c, a
cpeAlleMecs'IHbBIC 3HAUYCIHHA PpacXxoA0B 3a TOT XKE NnepHoa COCTaB.aAIOT
130—913 M3/c. D10 NPUBOANT K 3KCTPANOJALHM 3a npejeds Habaio-
JAABINHXCH 3HAYCHHH, MTO B IPHULKHIIE HEBCPHO.

[Toayuennbie abcoIOTHLIC 3HAYCHHS HOHIOrO cToKa (Ru) apadiorcs
BAKULIM  [IOKa3aTeaeM, orpaKaluiuM HiMeHenne coJdeBoro Gaganca
pasianunbix peunblx 6acceiinos. [lpoBejicnnbie pacuersl NOKasaan BO3-
paACTAHHC HOHNOro ¢roka no nepuogam. Hanpumep, cymmapuulit cpea-
HCI0A0BOIl BLIHOC HOHOB NMeeT cjejylollne 3uavenus: no p. Cyixe
sa 1 nepnop —4,70-10% 1, 11—5,48-10° 1, 11l — 8,04-10° ; no p. [Toa-
kVvMKY 3a | nepwop — 1,63-10% 1, II— 1,31-10° 1, III — 1,68-10° T.
Hurepecno ormernTbh Bo3dpacranue BuIIOCA HOHOB XJopa N0 3aMbl-
kawuiemy crteopy p. Tepeka (c. Crennoe) c¢ 1,96-10°t/rog (I) 1no
231-10° rfrog (11I) Heemorpst na ymeublUEHHE FOAOBOrO BOAHOTO
croka ¢ 9,85 a0 8,49 km?, Oanako ucnoab3zoBath abcoJiorTibie 3Ha-
qeHHd R B KauecTBC NOKasaTeJieil aHTPOINOreHHOTO BJAHAHHSA 10BOJIBHO
HeyA061H0 BCJACACTBHC Pa3jHUHON BOJHOCTH NepHoaoB cpasuenns. Ko-
Jebanus BOAHOCTH peK O0yCJOBJ/IeHbl KAK CCTCCTBEHHLIMH MPHYHHAMH,
FaK H auTPONOTEHHLIMH, NPOSABJASIOLINMHCHA B VMEHBIICHHH PacXo10B
BOJALI p. Tepexka BBHAY BO3pacTalollero Bojlosabopa iia opoulenne.

C 1Ueabl NOJAYUCHHS CPaBHHMBIX BEJAHYIH NPOH3BEICHO HOPMHPO-
BAHUE HOHHOMO CTOKA 110 BOAIIOMY TNYTCM JACJACHHST CYMMapuoro Bbi-
[10ca HOHOB 3a NEpHoj na oOULHI BOJHLIH CTOK 3a TOT Ke INepHojL.
Paccunranuble takum obpaszoM BeJHUIHbl MNOKa3biBalOT COACPIKaHHe
PACTBOPEHHBLIX CoJell B eaunnHie ob0beMa BOJHOIO CTOKa, T. €.
ABJSIIOTCA KOHLUCHTpallneil, B3Beuennoil 1o ¢toky. Pesyabtats npea-
craaensl B tada. 3. CpaBuenne t1alb.. 2 n 3 nokassiBaet X 3HaUM-
reJibHoe ¢XoaAcTBO. B To Ke BpeMa OTMCYAIOTCA CYLUCCTBENIbIE pas-
JHYHSA, BBLI3BAHHLIC VKas3annbiMi Bbilile OMOKAMH NPH Olpeieaennu
cpeannx peandnu, Hanpumep, aas p. [ojakyMoOK oTHOCHTEILIOE YBe-

aiuenne Kouuenrpauunit wonos SO;  u Cl- s III nepuoa no Taba.
2 cocrauao 41 u 101 9% coorBercrBenvo, a no tada. 3—28 u 68 Y.
Huas kaptuna nabmoaaerca agas p. CyHxKH, rjle NPHPOCT KOHUCHTpa-
UMK cyabdpatoB W XJAOPHAOR, coriacho taba. 2, pasen 49 u 69 %,
a no nanabiM Ttaba. 3 on cocraBaser 65 0 85 9. Cumxenne KoHuent-
pallnil, B3BeUICHHBIX M0 CTOKY, OTHOCHTEJLHO CPEAHHX BLI3BAHO TEM,
UTO OCHOBIAH Macca HOHHOro cTtoka (opmupyercs B M0OJ0BOALE, KOT'/d
KOHILCHTPAILHH HMEIOT MHHIMAJbHOE 3HAUCHHE,

Mamenenne KOJAHUECTBA BEULeCTB, BbIHECEHHBLIX B c¢jAHHHIIEC 00beMa
BOABI, MpeacTaBieno B Bujge rpaduxos na puc. 2. HaunbGonabmumit poct
nabmonaercs aas nonos Cl— m Nat, xkoropwiit pocruraer 80—100 %
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TaGauya 3

Pacyernpie 3HAYEHHA B3BEWCHHBLIX MO CTOKY KOHUEHTPALUHH H3Yy4acMblX KOMMOHEHTOB
no nepuojpam, mr/a

. Tepek
p. Cynxa— p. loakysmox—
B - ¢r-11a Jinco-

s r;“ﬂﬂﬁf' 'f:,;}ig,,'j,:?;; r. Mosaok | c. Crenoe| F+ FPOMHA ropckas
48 .3 02 .3 o4 8 73,7 7,1 111

Ca?+ 47,0 - 53,1 — 82,4 107
46,9 50,7 67,2 72,1 83,3 116

7,58 8,38 8,05 14,0 18,2 21,7

Mg=t 8,92 - 10,9 — ) 26,8
7,16 7,9 10,4 10,7 29,9 26,6

11,5 9.21 10,3 21.8 22.4 31,1

Nat <4 K 12,0 - 12,8 — 47.9 41,3
13,2 16, 1 12,2 28.2 44,9 46,0

161 171 |54 (200) 214 272

HCO; 155 s 160 - 197 250
147 156 154 175 192 257

(27 ,9) 33,3 22,9 89.4 106 173

SO~ 37,8 — 58, 1 - 174 203
35,9 46,8 63,3 112 175 222

0,74 7,30 Tk 19.9 19,5 22,1

Cl- 8,52 id 5.80 i 36.4 278
9,76 8,060 11,2 272 36, 1 37,1

267 2806 259 426 441 646

2N 272 - 409 - 048 662
263 291 310 435 008 715

[Ipumevannsa 1. [No KamAOMY KOMIOHEHTY CBEpPXy BHH3 NPHBEACHLI KoH-
wenrpauun pas 1, 11, 111 nepnojos;
. (200) — KoHueHTpawn®, NOJAVUEHHAH ¢ HCHNXIBIOBAHHEM [PAMBIX  METOLOB.

no p. Cvixe, 50—70 % no p. IMoakvmox u 30—40 % aas p. Tepeka
(¢. Crennoe). CyutecTBeHHO YBEJAHUHICA TakKe Buinoc nonos Mg?t i
cyantaToB, a BuiHoc Ca?* no Bcem crBopam kpome p. CyHku ocraJcs
NpakTHYeck HeusMenusiM. B TO ke BpeMmMs BeJiHuHHAa B3BClUICHHOH
0 CTOKY Muuepaauszaunu (ZH) Bo3pocsa HesHauutegabHo — ot 2 Y
no p. Tepexky (c. Crennoe) no 21 Y no p. Cymxke. Takum obGpasom,
HCHOJb30BAHNE HEKOTOPBLIMH aBTopaMy Muuepansauun (ZH) soan B
KaueCTBe OCHOBHOTO MOKa3aTesss auTPOIOreHHOro BJIMAHHA He OoTpa-
AACT, 110 HauleMy MHCHHIO, HCTHHHBIE MacilitalObl I1OCJEANEro.
OCHOBHOI NPHIMHOI HE3HAUHTEALHONO POCTA B3BEIICHNOM 110 CTOKY
MuHepaansaunn (XH) BO BpeMeuH SBASCTCA VMEHblIEHHe KOHIEeHTpa-
i npeodJaajawouero 1o Becy rujapokapbouarnoro uona. Ilpakru-
Uecki Mo BeeM crBopam cojepxanne HCOs  ymeHbimimyiock oT 5 0
15 %. llogot6unit ¢akr neap3s CUHTAThL CAYVYAHBLIM, NOCKOJIBKY OH
OTMEHAETCA Ha pAAC PCK, HCMBITHIBAIOUIHX 3HAYHTEbHOE AHTPOIOreH-

noe panaune (#a ony [2], Cuiprapse [6], na nekoropsx_.pekax
Ykpaunwt |5], na p. Apakc [4] n ap.).
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Puc. 2. OTHoCHTEABHOE H3IMEHeHHe B3BCUIeHHbIX MO CTO-
KY KOHIEHTpPaLHHA BO BPeMeHH

a) p- Cyuma—r. Fpoanstil, 6) p. MNoaryMox — ¢r-ua Jlkco-
ropckas, 8) p. Tepek — c¢. Crennoe. I, II, 11l — cepeandm co-
OTHETCTRYIOULEX nepiojion, Cgag [ [], 11— B3Bewenisle no cro-

KY Kouniesurpainn 3a 1, Il s Il nepnoas.
— | == ol
J—3w, 2—-Cl”, 3—Na' +K', 4—HCOq, & SOg ,

) g i 2
6—Mg 7 —LCa A,

[Ipuuunbl cumKenua abCONIOTHBIX KOHUGHTpauui rujapoxapbonar-
HOrO HOHA M0J BJAHAHHEM JAESITC/LHOCTH YeJOBEKd I10Kd HEeACHBI.

JIbtouc u Ipant [7] ceaswiBaroT ywmenbienHe kouuentpauuii HCOjs
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¢ H30BITOMHBIM nocrymaenuem Ho Bmecre ¢ xkucasimu poxaasmu. Ilpu
3TOM, II0 UX MHEHHIO, npoucXxojnT peakuua: HCO;s + Hr=H,0+ CO.,.
Oanako nojob1oe sSBJICHHEC HC MOXKCT HMCTh PErHOHAJbHOrO PAacnpo-
crpanenns. [Iposegennoe 1o BHEJEHIBIM IEPHOJAAM CPaBHEHHE KOH-
mentpauuii H* noxkasano, uro seamununt pHl na nceaeayeMmMniXx pexax
e TOJLKO HE YMCHLIUHJIMCL, HO B HCKOTOPBLIX CAVUAAX 3HAUYHTENLHO
Bo3pocan, wanpumep, ¢ 7,00 (1, II) mo 7,80 (III) no p. Tepeky
(Opaxonnkuase) u ¢ 7,55 (I1) a0 8,03 (I11) no p. IMoakymoxk. Has
BLIIBJICITHS BO3MOXHLIX HPHYHH AHTPONOrEHHOTO VMEHBIIEHHA KOH-
uenrpatnit HCOj; -nona 1neoGXoiHMo NPOBEACHHE CHNEMHANLHBIX He-
CJACLOBAHUH,.

Baxubim npejicraBiasercss BOnNpoc 0 Macwitabax eCTCeCTBCHHLIX M3-
MCHCHIH THAPOXHMHYECKOTO pexnMa pek. Jdas ero paspeiicnus neoob-
XOJAHMO [1POAHAJH3HPOBATL MHOIOJETHHE PEe3VabTaThl XHMHYECKOro
anajiu3a BOJbI 10 CTBOpaM H pekaM, He HCNBITHLIBAIOUIHM 34METHOrO
anutponorennoro Banguusg. 3 uayvennnix crBopoB Bo3jciicTBHC esi-
TEJBHOCTH YeJA0BeKa, NO-BUJANMOMY, B HaAHMEHBIUEl CTeleHH CKashl-
paerca aas Tepeka (r. Opjzkonnkuise), rie kodedanHs B3BeUISHTOH
lmchji:;Hyn/ KOHIEHTPAlHH TJIABHBIX HOHOB COCTABJSIOT TIPHMCPHO
-+ 10—20 i

BoiBoabl

l. HenoobzoBaHHe B KAYECTBE OIEHOK AHTPONOINEHHONO BJIHAHHSA
cpejiieapudmerHuecKHX KOHUEHTPAUHH TrJAaBHLIX HOHOB U 0COOCHHO
MuHepaausaunn (XH) BOALI PEK MOKCT NPUBOAHTL K 3HAUYUTCALHLIM
OlIHoOKamMm.

2. Tlpeaqoxennsiii cnoco® pacuera; B3BelleHHBIX 110 CTOKY KOH-
LCHTpaLKil, ¢  HCNOJL30OBAHIICM  KOPPCJISLHONNLIX  3aBHCHMOCTECH
C-f(Q) cnocoben papath 0o0Jiee HANCKHBIC OHEHKH BEJHUNHBI AHTPO-
MOreHHOTO BO3ACHCTBHA Ha HOHHBLIH COCTaB BOJLI.

3. HabGmogawrcss 3HAYHTCILHLIC H3MCHCHHS THAPOXHMHUYCCKOTO
pexiuma pex Bocrounoro Ilpeakasxaznsa. OHM NPOABJASAIOTCH B yBe-

- L
Jguuenun xkonuentpainit nonos Nat u Cl= (1o 80—100 %), SO; H

Mg?*+ (no 30—60 %) u ymeunvumiennn coaepxxkanus HCO5 (na 5—
15 %).

lNudpoxumuueckull UHCTUTYT IHocrynuro
2. Pocros-na Jlony 22/X 1981 e.
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A. 3. Caasa, H. H. baunosa, 3. X. blynanyy

KOJIHMHECTBEHHBIE B3AAMMOOTHOWEHHWUS HEKOTOPBIX
MOKA3SATEJIEH KAYECTBA BOJIbl MAJIBIX
PABHUHHbLIX PEK (HA INPUMEPE 9CTOHCKOH CCP)

Ouenka KauecTBa BOJAbl OCVIICCTBJSICTCA KOMIJICKCHO HA4 OCHOBC
psia  DU3HUYECKHX, XHMHUYCCKHX M OHOJOrHYECKHX ToKazarteJeil.
OHAKO 4acTo TMPHXOAHTCS CTAJAKHBATLCSI € HCAOCTATKOM HCXOAHOI
nucopmaunu. B cpsasn ¢ 3TUM G0JbINOH HHTEpPEC MPEACTABIAIOT B3a-
HMHBIC CBH3H nokasareJeil kauectsa pojasl. Ha ocnoBaunn atux cpsaeii
JJs1 MOCTOSIHHOTO KOHTPOJS MOYKHO BBIOpPaTh HECKOJAbBKO OCHOBHBIX,
Gosee HHPOPMATHBHBIX H JIETKO ONPe/LeIseMBIX IOKasaTeaeil, a ocTalb-
Hble¢ PACCUHTHIBATHL HPH MNOMOILH PErPEeCCHOHHBIX YpaBHeHMHI.

Hoas peisisacnus nadopa naundoiiee KOPPEJIHPYIOUMIHX MeEKAV CcoOOM
THAPOXUMHUECKHX H CaHUTapHO-0AKTCPHOJOTHUCCKHX TNoKasartesei,
orpazkawounx Tpodo-canpobHOCTE MalblX PABHHHHBIX peK, OblH HC-
MOJAL3OBAHLI JIAHHLIE HCCJACJAOBAHNIT PEK ceBepHod ICTONHH, NpoBe-
deHHbIX HAaMH B TeucHue 1970—1980 rr. OcHOBHBLIMH HCTOUHHKAMH 34-
TPS3HCHHS 3THX PeK SIBJAAIOTCST pailoHHble ropojaa, I1ocesiki H mnpe-
npuATHA 00paboTKH CeNLCKOXO3SIICTBCHHOI TPOAVKIIHH, CTOUNBIE BOLI
KOTOPBIX COJEPKAT MHOro JIeTKOOKHCASIEMBIX OPraHHYCCKHX BEeIeCTB
I pekaabHLIX 3arpasHennil. B To xe BpeMs KOHIEHTPALHs TOKCHUHBIX
BCHIECTB HE3HAUHTC/ILHA H HE NPEBBLIAET B pekax o0bLIYHO VCTaHoB-
aennuix TTIOK [2].

Jist XapakrepHeTHKN MHHEpPaJbLHOrO ¢OCTaBa BOJ  ONPEIeJIsn:
cyMMy HoHOB (XIu), obmyio xectkocth (JK), coaepkanHHe KanablH
(Ca®*t), maruus (Mg?t), narpusi n kaaua (Nat-+4K¥), ruapokapbona-
tog (HCOj; ), xaopuao (Cl=) u cyasdaroB (SOi ). Ta3oBwiil
penm xapakxtepusopadcs coaep:xkanpem (Ogz), yraexkucaorst (COg)
H HacbilleHHocThio kicaopoaom (0Og*). Taxxke Obla ompejeneH BOMO-
poanslit noxkasarean (pH). 3arpAsHenHocTh peK OpPraHHUeCKHMH Be-
IeCTBAMH VCTaHaBJAMBaJach no OHOXHMHYECKOMY MOTPeObJICHHIO KHC-
aopona (BITKg); snaueHnsiM nepMaHraHaTHOH H OHXpOMAaTHOH OKHC-
asgemoctelt (110, BO) u comep:kannio asora ammouuniinoro (Nya,).
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M3 rpynnp MHTATEIbHBX BEIIECTB, XapPaAKTEePH3VIOUHX TPOoPHOCTL PekK,
onpejeasancs copepxanne ¢dochopa opropocharnoro (PO ) wu
obuero (Posy), azora uurparvoro (Nno,) ¥ HutputHoro (Nwo, ),
meaesza (Fe), 3arpsanennocTs peuHoi BOAB a/0XTOHNON (nocTynalo-
et u3pHe) MHUKpogaopoil, YKa3elBalOUICH HA BO3MOXKHOCTL HaJHMHA
MAaTOreHHblX JJIS YEJOBCKAa H TEMJIOKPOBHBLIX IKHBOTHBIX MHKpOOpra-
HH3MOB, OIl€HHBAJAacCh MO YHCJIEHHOCTH OGaKTepHil TPYNNbl KHUIEYHOH
nadoukn (BI'KIT), dekansnbix kumeunwix nanovek (PKII), saurepo-
KOKKOB (), a Takke reteporpopubix (canpodHTHbIX) Me30(hHILILIX
H neuxpodiibHBIX MUKpoopranu3aMoB (Cype u Cor).

AHauu3z BOJAB HA XHMHYCCKHC H MHKPOOHOJIOrHUCCKHE MOKA3ATCJH
OLIT MPOBE/IEN Mo oDMCNPHHATON MeTojHuKe [D, 7, 8.

[TockoabKy KauecTso BOJALB B €CTECTBEHHBIX YCJIOBHAX (POpMH-
PyeTcst Mnoj BJAHSHHEM MIIOTHX (akToOpOB OKPYIKAIOUICH Cpeibl, N0Jy-
YeHHBIC Jaiibie ObLIH cTarTueTHuecKkH o00padoTaHbl KOppeasunonno-
PErpecCHOHHBIM MeTO/0M, KaK HaunboJiee MOAXOAMIIHM ciocobom onpe-
JCJICHIST CBSI3eH MeKly napaMerpaMH, HOJBEpraoluMHcs BJHSIHHIO
He3aBHCHMBIX JIpyr ot apyra daxkropos. as npuBefieHHA YCJI0BHH
BHellHeil cpeibl K CpaBHHMBIM (00.ce OJH3KHM) JaHHBIE HCCIaeA0Ba-
HHIl 3arpsI3HCHHBIX CTBOPOB peK (HHzKe BBIMYCKOB CTOYMHBIX BO1) H
YCJOBHO YHCTBIX CTBOpoB oOpadatbiBanuch oThaeqabHo. Has yaobersa
CPaBHCHHST THIAPOXHMHYECKHX H MHKPOOHOJOrHUYCCKHX JIAHHBIX H3-34
OUCHL CHJLHOrO pasbpoca mochejHHX BMECTO JeHCTBUTEJAbHBIX 3HA-
qeHHil OBIVIH HMCMONb30BAHBl HX JAeCcATHYHBle Jorapudmer. Hexoanwie
JlaHHBIE MPEJACTaBICHB B TabJHILE.

O6paboTKa HCXOAHBX JAHHBIX KOPPCIALHOHHO-PErPeCcCHOHHBIM M-
TOAOM MpOBOAHJAachk ABYMs 3stanamu. lleabio neppsoro srana Oblio
BLISBJICHHE Hanboiee HHPOPMATHBHHIX MOKasaTe/ed KauecTBa BOLbI.
s aToro packpeiBajach CTPYKTypa B3aHMOOTHOLICHHIT Mexay no-
KazaTeasiIMH KauecTBa BOJABLI M BLUICJAAJHCHL CaMbiC CYHIECTBCHHbLIC
CBSI3H, B HauboJblIell cTeneHn onpejle/diomnie H3MeHeHne APYrHx fo-
kazareJeil. ITpH 3TOoM BBIWHCA1aCh MATPHIA MapHLIX KO3(QOHUHEHTOB
KOpPpeJsIHH I Ha ee OCHOBC CTPOHJCH rpad nmyTH MakCHMaJbllOH KOp-
peasuun [13, 3]. Ha arom rpade xaxaoii BepliMHe COOTBETCTBYET
OJIHH ToKasarenas, a Ayre (JHHHH) — KOGMOHIHEHT KOpPEIdUHn Co-
cammsieMpIX noxasaredaeil. Jlyrn BeiGupaJuch Tak, 4yrobbl cymma abeo-
JIOTHBIX 3HAYCHHI KO3(hdHUHEHTOB Koppeasun Obl1a MaKCHMAJIbLHOM.

Jas OoJjee TNOJHONO PACKPBLITHS CTPYKTYPbl  B3aHMOOTHOUICHHH
MCIKIY NMoKa3zaTeasMil rpad nmyTH MaKCHMAJbHOH KOppeasiliui pacuin-
paacs  JA0MOJHHTEIbHBMH CBA3AMH, OCHOBOI Bhlﬁﬂpﬂ KOTOPLIX CJYy-
KHaa MatpHua KoahpduuHeHToB KOppeasiii,

Ha Bropom srane o6palboTKH JlaHHBIX TIPOHCXO/LILIO YTOYHEHHE
B3AHMOCBSI3ell  BuACICHHBIX, 00Jce HHMOPMATHBHBLIX, ToKasaTeJci
C HCKOTOPBIMH Apyrumi, OOBLIMHO HPHMCHAEMBIMH NPH OlleHKe BOJBIL.
BrisiBasijcss BHA 3aBHCHMOCTH MeMAY MNOKa3aTeasiMH 11 OIEHHBaJHCh
ee mapametpul. as 3toro HenosbioBaach MeETO/HKA, NpeAToKeHHnas
3. X. blynanyy [9]. Meroanka ocHOBbIBaeTCs Ha npeobpasoBaHuy 3a-
BHCHMOIT M (naH) neszasucHMoil nepemennofl Takum ob6pasoM, 4TOOLI
byHKUHOHANLIAS CsB3L MEXAY HuMEL cTaqa auneiinoi [10].
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Puec., 1. I'pad nyrn MakcHMaapHOi KOPpeasuiu ¢ LONOJHHTCALHBIMHE CBS3AMH
NOKA3aTeNeH KaueeTsa BOAL YCAOBHO YHCTHIX CTBOPOB.

PesyabTatel nepsoro stana o6padoTKH AanibiX, T. €. rpadsl nyTH

MAKCHMAJIbLHOH ROPPCIadiiHl ¢ JOHOJHHTENBHBIMH CBASAMH NpPpeIlCcTaB- §

JeHol Ha puc. 1 w 2. Jdyrn MakcuMadbnoll Koppeasiuuu (cnsaouinas
JHHIS) U KOPPeJaalHa BTOPO{l CTCNCHH MO TeCHOTE (nmpepbiBHCTas (IH-
HHA) H300pazenb 110 BO3MOMKHOCTH B ONPEIEJeHHOM Macumrtade
(1 —r). Hanpusep, aas nogasatessi Nyo, caMas TCCHAS CBSI3b
(r=0,45) nonyuunace ¢ BO (¢nnaowHas JHHHES), ¢ OCTAJbLUBIME MOKa-
gateaamu r<0,45. B 1o ke Bpems aast HCO, nandogee TecHast ¢Bi3b
(r=0,82) ¢ Zu, a ¢ bO Koppessiuusa BTOPOI CTENCHH MO TECHOTC (r=
=(,60) 1 oboznavaercs NpepLIBHCTON JHHHEN H T. 1.

TecHule CBSI3H YCTAHOBJAEHBL MCZK/Y TAKHMH TOKA34TEJIAMH MHIIe-
paapHoro cocrapa Boidbl, Kak A, YXu, Cast y HCOs~. B sarpasnenubix
CTBOpPAX 3TH CBfA3H O0Jee TeCHbIe MO CPABHEHHID C VCJIOBHO YHCTHLIMI
CTBOpPAMH. /ReCTKOCTL BOJLI OKasajach caMoil HHPOPMATHBHOI 13
NaHHOH TPYNbLI noKasareacii.

CBasn nokasaresiell Ccoaep:KaHust H  pasjoxKeHHs OpralmHuyecKix
BCIIECTB B BOAC B 3aBHCHMOCTH OT KauecTBa BOJLI H3Mensauch. bO
HMe a OoJiee TeCHbIe CBA3HM C JIPYTHMH NOKa3aTeJNs MU, YTO CBUACTC. b=
creyeT 06 ee unpopmarusnocTd. B ycaosuo uHeTeix crsopax DO
TecHo ceazana ¢ [10 u cinado crazana ¢ BIIKs, B To Ke Bpems B 3a-
PA3HEHHBIX CTBOpax oHa Haodopor: TecHo cssizana ¢ DIIKs, caabee

¢ T10, cBs3b ¢ Nxo, nepocrosepna. OTCYTCTBHE IOCTLBEPIOI CBS3H
112
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Puc. 2. Tpadp nyru MakCHMaAbHON KOPPeNdlNHH € JOMOJHHTEILHBIMH
CBS35IMH  MOKasarteJell KauecTBa BOJAH 3arpA3HEHHBLIX CTBOPOB.

BITKs ¢ TTO kak B yCAOBHO YHMCTBLIX, TaK H B 3arps3HeHIbLIX CTBOpAx
ClIE pa3 TOBOPHT O Pa3jHUHONH CYULHOCTH ITHX MOKaszaTedel.

M3 rpynnsl nuTateannnix Beuiects ¢opmbl dochopa (POFS n
Pogm) OUEHB TECHO CBS3aHBI MeKJAY c00010. Pogy /10CTOBEPHO CBs3AH
rakzke ¢ Fe u coeauuennsimn azora, uckgwouass Nyo, B YCJIOBHO UH-
CThIX CTBOpax H Nyo. B 3arpsa3HciiibIX cTBOpax.

I{EI{ CAe0BANI0 OMMHIATL, U3 [oKA3aTe i rasororo peiHMa BOILO-
tokoB Q% Tecio cpszana ¢ Oz (0coDEHHO B 34TPH3HCHHBIX CTBOpax)
n CO; ¢ pH. Beanunna O% Takxe cpuzana ¢ pH u COy o0aHAKO
ca3b Oz ¢ 3THMH noKasarteasamu caadas.

VeTaHoBJCHa TecHasl CBA3L  MHKPOOHOJOIHUECKMX HOKasaTeci
Memay coboit. Mekmouenue cocrasnaa toabko cBsizb PKIT ¢ Cope
B YCJAOBHO UHCTHIX cTBOpax. Kak npasmio, ycranoBJCHHBIC CBS3H 0O-
Jee Tecluble B 3arpsi3HCHHLIX CTBOpaxX, OMHAKO 3TO HE OTHOCHTCA
K cBsizit D ¢ Cypr u OIIK. Hanbosece nudopMaTHBIBIM  [OKA3aTCICM
B 9TOIl rpyvnne spiasiaack Csye KaK B YCJIOBHO YHCTHIX, TakK I B 3arpas-
HEHHBIX CTBOPANX, a CJCAVIOIHM M0 HHPOPMATUBHOCTH Obll O B yC-
goBio unctelX ¢ropax u BI'KII B sarpsisnenubiX cTBOpax.

Baaumoornonienus MeKAY PpasJgHYHBIMH TIPyNIaMi  INoKasaTedcil
KatecTsBa BOAb OVAVT aHaJAH3UPOBATLCA B AajbHEHLIEM.

[TocKOTBKY KOPPEJsIILHOHHBII aHaJiH3 B HCCIEI0BAHHSIX CCTCCTBEH-
HLIX BOJOCMOB NOKa HE HAlIe IIHPOKOro NPHMEHEHHs, TOJLKO Hesla-
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Puc. 3. I'paduueckoe naobpaxkenne BIAHMOCBA3CH HECKOTOPLIX NOKA3a-
TEJCH KauecTna BOALL

G — JdHHBe YCI0BUO HHNCTMX cTnopon; K = 0,013 HCD_,;‘-I— 206 «u=070; 6—

Aanfble 3arpaaieniux croopos: 1) A = (—I12 994 + 95,45 l[EG;;_)DJEE npw HL‘-D;:}
=140: 2) K = 0,016 HCO 3' + 1,05 « = (.78, & — jannbie 3arpAsHedHdblX CTROPOB:

1) XIIK = (—166,53 <+ 80.01 TMK)"™ . 2) XK = 2,66 INK + 4,27: « = 0,86,

UHTEJBHYIO 4acCTh MPEICTABJEHHBIX pe3yJbTaTOB O0Ka3aJ/ioch BO3MOX-
HbIM CPaBHHTb C COOTBETCTBYIOIIHMH pe3y/bTaTaMH JAPYrHX aBTOPOB,
NOJYUEHHBIMH JIast noaobubix pek. Taxk, HanpuMep, TECHbLIC KOpPPCi-

uHcHHble cBa3u XIn ¢ Ca®*t u HCOg, ycranoBiaennsie A, . Kackom
AJIS HE3arPSA3HeHHbIX PeK DCTOHHH HA ocHoBe aauubix 1948—63 rr. [4],
a rTakxe otcyrersue cpasu BIIKs ¢ 10 nawan noaTBepacaeHine H
B nawel pabore. Oanako Mbl He noJayuuiad TecHol ceasu Xu ¢ Cl-.
Koappuuuentsr xoppeasiunn XIIK ¢ I1O u BIIKs, noayuenunwse
[1. Munkene [6] anst pexk JIntosckoit CCP, coorsercTBYIOT HallluMm
daHubiM. CBfA3H MHKpOOHOJOrHYeCKHX Tnoxasartejeil Mexay coloi,
BhIsIBJIEHHBIe MHOruMu asropamu [1, 11, 12], okasaaucs A0BOJBLHO
CXOAHBIMH C HAUIHMH.

[Ipn nomoln perpeccHOHHOTO aHajdH3a COCTABJCHBI ypaBiCHHS
JIMHEHHOH perpeccHn MeKAy BCEMHM H3YUCHHBLIMH noxasareasmu. Ha-
PSILY C 9THM MPOBEJICHO, KAK CKA3aHO BbilUe, YTOUHEHHE B3aHMOCBSI3eN
Hanbosee uupopMaTHBHBLIX MOKasaTteleil ¢ HEKOTOPBIMH JIPYIHMH,
OGBLIMHO TPHMEHSCMBIX NPH OLEHKEe COCTOSIHHS BOJHBIX OOBLEKTOB,
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I3 kagecTBe npuMepa npHBoOAHM HEKOTOPBIC PE3YJALTATHI 3THX BbI-
gucacunit (puc. 3). XoTs NOKA3aTeIH NPSAMOJHHENIHON perpeccHu H
KOPPCIALIH OTHOCHTE/ILIIO XOPOIIHE, B HCKOTOPBIX CAy4asX CTeneHnas
GyHKUHSA Jayulle pacKphiBacT CTPYKTYpY B3aumocsascl, Kak BHaHO

w3 puc. 3, ceazp K ¢ HCO; B unCTBRIX €TBOpaX XOPOMIO XapakTepH-
syercst aHHefiHoH QYHKUHeH, a B 3arpsisHeHHBIX CTBOpPAxX MpH 3Haue-
uuax HCO—3> 150 mr/an cBsisb Mexay STHMH TOKasaTelsiMH  Jiyulie
oTpakaer crenenHas (pyHKIHs, KOTOpasi MOKA3bIBAET, 4TO HPH YBCJIH-

uenun wkonuentpaunn HCOs3; Bausivme 3TOoro HoHa Ha KECTKOCTD
ymenpinaercs. Ceasp BO ¢ 10 B ycsi0BHO 4HCTHX CTBOpax TaKxe
JAyulle XapaKkTepusyerest cTenenioit (GynkuHen.

[TpuHATHIC METO/bl KOPPEJASILHOHHO-DErPECCHONHOr0 aHaJaH3a 103-
BoJHAN Dosiee TOYNO, HCKIOuas cyOLeKTHBHOCTHL OHIEHKH, ONpeleJIHTDL
GoJiec iiHpopMaTHBHBIC MOKA3aTeJqH Ka'decTBa BOJbI H YTOUHHTbH B3aHM-
HBIC CBH3H MCKIY OTAeJALHBIMH NoKazaTteasmi. llodyueHubie pesyib-
TaThl CJIeAyeT CYHTATh BeCbMa HAJAEXKHBLIMH, NOCKOJbBKY HCMNOJAb30BaHBI
HaTypHble AaHHBIC 34 JUIHTEJALUBIT NepHO/, OTpaKaioulHe BJAHAHHE Ha
bOpMHPOBAHHE KAUueCTBA BO/ABI PasJHYNLIX (PaKTOPOB BHELIHEH Cpebl.

Hucturyr npuxkaadusoti ezeogusuxi, ' Mocrynuao
Taaauxckull noAUTeXHUYCCKUL UHCTUTYT 22/X 1981 e.
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A. JI. Buzy, A. A. Jla3He

O BOSMOXKHOCTH BbIBOPA
MPOCTPAHCTBEHHO-BPEMEHHOW CETH
HABJIOJAEHHUHW HA TAJIJIHHCKOM 3AJIUBE
CMNPUMEHEHHWEM JIMCINEPCUHOHHOTO AHAJIH3A

hbopmupoBanie KaucceTsa BOAL 0OVCIOBINBACTC KJANMATHYCCKI M,
FEOXHMHUECKHMHE, OHOJOIHYECKIMH W AHTPONOrCHHLIMU  (haKTODaMH.
PaapadoTka cHcTeMBl HA0MIOLCHHI, MO3BOJSIONULIEN ONHCHIBATE 4 1CK-
BATHO COCTOSNNC BOAHOI cpejinl, TpeOyer 00aLoro KOJTHYecTna Hexoa-
HOit HHQOpMaln, 00beM KOTOPOI OHPCACIACTCH CEThIO FHPOXHMIue-
CKHX 1Hab0acHil,

st roro gro0Ll MOJVUHTL ONTHMAJIBLILIT BapHauT pasveiielHd
NYHKTOB Ha0MI0AeHHI, XAPAKTEePHIYIOUIHY HAHJIVUIHHM 00pPasoM 1014
KOUICHTPAILIH BCULECTB M HX AHHAMIKY, MaJI0 TOJbKO HHTVHILIN HC-
caejoparedeil. Penienwe 3toro sonpoca rpebver odpadoTrin cOmup-
HOTO MaTepHagaso BojoeMe H B OOJLINNNCTBE CJAYYAEB pelldercs Me-
TOAOM NPHOJIACHIS.

TpeboBamie perpocnekTHBHOCTH 1 NCPCOPHEHTALH  MIPOrPAMMb
H3YVUCHI XHMHHCCKOIO COCTABA NMPHPOAHLIX BOL Ha HPOFpaMMy H3Y-
HEHHST PeAKUMAa HX 34arPA3HCHHOCTH TPEOVET TAKIKE HPABHJALIOIO Bhl-
Dopa HITEepBaJga BPCMeHH HaO 10/ eH .

Cocrtapacnye aaavieiimeii nporpaMMbel nab I01eHHE 34 K4UCCTBOM
BOAbL B Taajnunckom sanuBe Gasupvercs Ha peavabTtatax 16 mexBe-
TOMCTBCHIIBIX KOMMJICKCHBIX IKCHEAHIUA Ha TaJJIHHCKHH 34)HB, NPO-
BOJASLUIXCST TPH pasa B roi: BecHoil, JeroM H ocenbio. B xoze xax-
A0il  sxcneanuun  onpescasan 20 nokazarescll KauecTna BoLl, H3
KOTOPLIX 14 Xapakrepuavior (GH3HKO-XHMHUCCKHE CBOHCTBA  BOAD,
JABd — MHKPOOHOJIOMHICCKOE  COCTOSNNC BOALI H OCTAaJbHBIC MNOKA3A-
TEA — cofepranie GuTo- U 3001IaHKTOla B BOAC, COCTOsIHNE JOII-
HBIX OT.JI0KCHHIL H gonnyio dayuy.

Haweil sagaucit asasercst o6ocHOBanNLT BLIfOp Mokasareaeil Ka-
ECTBA BOAL U3 HMEOULErocst MHOMKECTBa, YMENbUeHHe vHCaa TPY/10-
eMKHX ONpeicicunil, a TakKe mepeopranusaitus ceTH HadHoIenni
C TeM, UTOOL OTPARENOCH BJANAHNE BCOX BHILICYKA3ZAMILIX (PaKTOPOR.
C apyroil croponnl, 11e0BX01HM0O OTMETHThL, UTO NCPeopRenTailns npo-
FPAMMBL H3VYCHI XIMHUCCKOTO COCTaBa NPHPOAHBIX BOJQ Ha Npo-
FPAMMY HU3VHCHHS PEMRIEMA HX 3arpss3iucHiocTH HeH30CKHO NpHBeLeT
K paclupeHuio cnucka nadJalojaeMblx noxkasatedel o noJginnMacT
BOIPOC O TOM, KAKHC KPUTEPHH B KONCHHOM CHCTC ONPELCARIOT Kade-

|16

1 P — o p— (S



PO~ 0 " Meln Fk
' /

20+ 2 \ &

|

g-at

L | . | ,
1476 L 1878 1973 iS6L

Puc. 1. Mamenenne cpeannx kouuenrtpauuii DBITKs (/) u PD;‘_ (2) ©
1976 mo 1980 r. 3 TannunckoM 3aJiHBe.

ctBO Bojabl Bojoema [1]. HeoGxonuMo oOpaTHTL BHHMAHHE HA TO, YTO
JJISl YCTAHOBJIEHHS] BJAHAHMA PAas3JHYHLIX (AKTOPOB la HEKOTOphie IO-
KazaTeJdH KauecTBa Bojbl Tpebyercs onpeicscHHoe BpemMs, 4To 0OCO-
OeHHO OTpax<aercst B pPeakuHax OHOTBI HA H3MCHEHHEe COCTOSHHI
Cpeibl.

B pesyabrare 16 npoBegenunX 3KcneAnunil OB HAKONJACH J0-
BOJILHO OOMIHPHBIT 00'LeM HHQOPMALHI O PASJAHTHBIX KaleCTBCHHBIX
napamerpax Mopckoil cpejinl. Jhas o6pabdoTKH TaKOro Maccusa JAanHbIX
HCITOMb30BANH NPHKJAAAHBIC MPOrpaMMbl 110 MaTeMaTHUCCKOH CTaTH-
cTHKe, noarorosaennsie Aasa IBM «Munck-32» B Hucturyre xndep-
Hetukn Axagemun nayk DCCP [2]. Ha nepnoM 3Tane pacCuuTbiBaliH
CpeAHHE KOHLCHTPAIMM HHTPEAHEHTOB (X) ¢ mipKueil U BepxHeil rpa-
nnueit 95%-1noro 10BCpHTCILIIOTO HITTEPBAJd.

PaccunTaHHble CpejAHHC KOHHEUTPauMn HHCPCAHCHTOB XapakTepH-
3YIOT YPOBEHDL 3arpsasieniocT 3anausa. CocTapieHne 3THX  BCJAHYHI
[0 rojaMm JaerT npejlcTaBjJeHHe O HanpaBieHil H3MeHeHll, Taxk Kak
cpeanHe BeJHUYHHbLL MOrYT CVILECTBEHHO N3MCHATLCS JHIIL B TEHUEHHC
JJAUTEALHOrO BpeMcHH. B KauecTBe NIpHMepa nplsejieM H3MCHEHHE
cpennx Kouuenrpauunii nonos POy n BIIKs B Bojge TaaunnHcKoro
saquBa ¢ 1976 no 1980 r. (puc. 1). Ilapaaaeanno OLLIH HAieHbl
HUTETpadbHBIC I ILJOTHOCTHLIC pacnpeae/ieHiist st pasiibiX HHrpeainen-
TOB 10 CE30HaM, 2TH OICHKH HOBTOPSCMOCTH MNO3BOJNIH  CYANTH
O HaubOJCC BEPOATHOCTHLIX KOHIEHTPAILMAX HHTPEIHEHTOB B Jlalibiil
CEe30H. Kpusbie HHTCTPAJbLIILIX pacnpeieseduid OB HALTeHbl 74
TPeX ropusonToB (nopepxHoctsb, 10 M # jgn0), YTO 4710 BO3MOKHIOCTH
CPABHHTL CAMDBIC BEPOSTILIC KOHUEHTPALHH Ha 9THX ropusonrtax. B 10
Ae BpeMs CpPAaBHCHHE KPHBBLIX HITErPajJbLILIX pacnpejiedeHiii no ce-
30HAM 1l 10 TOPH3OHTAM XApPaKTePH3YCT yCA0BHA cvemnenns. B katie-
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Puc. 2. Hurerpaasiasn QyHxuns pacnpegeaenna POy na no-

pepxdocti (/), #Ha rayGupne 10 M (2) m na aue (J3) occuro
B Tanaunckom 3annee.

CTBE NpHMepa npueejeHa HHTerpaJbHas (yHKUHSA pacnpejesenis
nonoB PO, B Boxe Tanamuckoro 3anuBa ocedpio (pHC. 2).

Ha BropoMm 3rane paccMaTpHBAJHCh TdKHe NOKA3aTeJH H3MCHUH-
BOCTH KOHLEHTPAallHii HHTPeJAHENTOB, KAK CTAHJapTHOe OTKJOHeHHEe (0),
pasmax (H) u xosdpdpuunenr sapuauun (V). Ecam unrerpanpHpie H
anddepeHuHaJbHbIE PACHPEACICHHSA HHIPEIHEHTOB I03BOJIMJIH HanTH
caMble BEpPOSTHOCTHLIC KOHIIEHTPAIMH HHTPCAHCHTOB MO TOAaM H cCe-
3oHaM, TO aHaJil3 C 3ajlaHueM IOPOroB M3MEHUYMBOCTH (MO CTaHAapT-
HOMY OTKJOHEHHI0 HJH 10 KO3(PGHUHEHTY BAPHALMH) BBISIBHI BO3MOIK-
HOCTb BBIJICAHTL YYACTKH 34JHBA € pPAasHbIMM YPOBHAMH H3MCHYH-
BoctH. COOTBETCTBEHHO 3THM YPOBHSIM H3MEHUHBOCTH CTPOMJAcCh HO-
Bad ceTb Ha0JaI0AenHi, YUHTRIBAIOUIAs MHKPOOHOJOTHUECKHE TI0Ka3aTe-
JIIl KayecTBa BOJbl 3aJiHBa,.

Onnoit zagauei Me:KBeJLOMCTBEHHBIX SKCHEeAHLHH SBJISJOCH VCTa-
HOBJEGHHE AHTPONOreHHOro BO3JACHCTBHA Ha OHOTY 3aJHBa M JOHHYIO
PacTHTE/hHOCTh, TAK Kak BPCHOE BJHAHHE OKasbiBalOT Ha OHOTY He
TOJMLKO TOKCHUMBIC BeLLeCcTBd, HO H OpraHHvueckHe, MOCKOJbKY jAazxe
MEeXaHHYeCKHe MNpPHMECH CBOMM oOcaX/JeHHeM Ha OpPranH3Mbl BhI-
3LIBAIOT HAPYILICHHST WX oOMeHa BellecTB. Bausinge oprannvecKux Be-
uiecTe ocobeHHO 3aMETHO Ha MAaJONOABHMKHBIX H  NPHKpPenJIeHHBIX
JJOHHBIX KMBOTHBIX H MO3TOMY ORJIO TMPOBEACHO CcpaBHEHHE 30H pac-
MpCACAeHHIT XMMHYCCKHX HHTpeAHeHTOB ¢ 30HaAMH canpoOHOCTEeH, onpe-
JCJAeHHBIMH MO pesyiabratam uceaenopannii Muerturyra soonsoriu u
O6orannkn Axagemun nayx QCCP.

Hauuuas ¢ 1963 r. B pamMxax kommiekcHo#l nporpammbl Hnerury-
ToM 30070rHH H OGoTanukn Axajemnu Hayk DCCP 6Gblin nposejleHbl
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jeCAeOBAHMA cojepxanus xJopoduina, (HTO- H 300MJaHKTOHA H
GeHTOCA B 3aJHBC, KOTOPbLIE ITO3BOJIHAH ONPEACJHTL 30HLI canpobHo-
creil. [To canpobGHocTH 3a/1HB pacnpejiesieH Ha CJaedYIOllHe 30Hbl: OJH-
rocanpobHas (unctasn), fp-mesocanpobuasa (cnabo sarpsisHcHuas),
a-MeszocanpodHas  (yMepeHno sarpssHeHHad) ©  NoJgHcanpobuasn
(CHAILHO 3arpsA3HeHHas).

CpasHeHne 30H MO0 XHMHYECKHM 10KasaTe 1aM KayecTBa BOABL H 30H
canpoOHOCTel TIOKA3BIBACT, YTO B OOUIHX uUepTax H3IMeHeHHe MpeaeoB
30H canpobHocTeil ¢BA3dHO C H3IMCHCHHEM pacnpejle/leHHsi Harpyssu
3arpa3ieHds, 110 B TO JKe€ Bpem#d 30Hb ¢ Pa3sHBIMH YPOBHSMH H3MCH-
qUBOCTH KOHUCHTPAUHH HHTPEJAHCHTOB HE COBMAagaioT ¢ 30HaAMi ca-
npoOHOCTH H BLISIBJCHHE 3THX CBi3CiH TpeOyeT AajbHEHUINX HCCJ1e10-
BaHHH.

Pa3zpaboTKa KOMIJICKCHOH OIEGHKH KauecTsa BOJIbl 3a/1HBa elle He
pelieHa, HO H3 BLILEH3/I0KeHHOTO BBLITCKAET, UTO JU1S YCTaHOBCHHS
XxapakKrepa AaHTPONOreHHOro BJIHAHHA HA KauecTBO BOAbLI 3aJHBA H
BeIOOpa napamerpos HalbJ0ACHHIT HeoOXO/HMO pacliHPHTL NEpeucHb
HCIOJIb3YEMBIX MOKa3zare/ieil KauecTBa Boab. B 3T10T KOMnnexke cae-
JIYET BKJIOUHTL [MOKasaTellhb, XapakTepHsylollui cocTosHue OHOTH
¢ GYHKIHOHAJBHOH HJH CTPYKTYPHOH CTOPOHLI, H TOJBLKO Ha OCHOBE
BCECTOPOHHEro aHaJH3a (paxktopos (pOpMHPOBAHHS KauyecTBa BOJIbI BO3-
MOZHa aBTOMATH3AaUHA KOHTPO.JH KavyecTBa BO/LbI.

Ordea aawurot oxpyscarowed cpedul
baarutickoeo peeuora Hucruryra
npuxKaAadHoil 2eopusuxu, lTocrynuao

2. Taaraun 14/VIII 1981 e.
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I1. A. Humoune, A. I'. Meabepza, M. H. Mamucone,
0. Jl. Kauaaosa, P. A. Jluena, 3. A. IMapeae,
B. H. Poduonos

KOMIIJIEKCHBIE KPUTEPHH OULEHKH
KAYECTBA BOJ1 MAJIbIX PEK
JIATBUHCKOH CCP

CozjlaHie eIHHOH YHHBEpcaJbHoil CcHCTeMbl, nojobHoll  cHereMe
AKykunexoro B, H. n ap. [2], MOKeT nocayutTh ocHOBON L1 00beK-
THBHOIl ONEHKH COCTOSNNS MOBCPXHOCTHHIX BOJ, HO OHA HE MOKCT OLIThH
NPHMEHEHA C OJAMHAKOBBLIM YCNCXOM B PasjaH4YHLIX (HIHKO-reorpadm-
yeCKHX yesosnsix. BHecenne pernoHajibnbix nonpasok B cucremy 2Ky-
KHHCKOTO HE NPOTHBOPCYHT LEASIM CO31daHHA YHHBEPCAJbHON CHCTCMDI
KOHTPOJAA H XaPakKTEPHCTHKH [OBCPXHOCTHBIX BOJA, CPaBHEHHSI OJIHO-
THOHBIX BOAOEMOB H BOAOTOKOB PasiHUHLIX pernonoB. CHCTEMD
OUCHKI KauecTBa BO/ ABJAAIOTCH IMIHPHUYECKHMH CHCTEMaMi, OHN CO3-
AaHBl 1A OCHOBe XdaPaKTepHCTHK BOJAHOI cpelbl, anpoOHpOBalHbIX
B KOHKPCTHBIX YCIOBHSIX, H NMOITOMY MOryT ObITb NPHMEHCHLI TOJBLKO
B PAMKAX B3ATHIX 32 OCHOBY HCXOAHBLIX AaHHBDIX.

B yeaosuax Jlarsuiickoit CCP Kk HacTosmemy BpeMeHH peajibHO
MOKHO BBILEJIHTH NMATH OCHOBHLIX KJACCOB KauecTBa BO/LI [5], KoTopuie
no cHeTeMe canpofHOCTH OUCHHBAIOTCH OT KCeHocanpoOHOro o noJiu-
canpobuoro coctosius. Keenocanpobuoe coctosnne BOJOTOKOB pec-
IVOAHKH SBJASETCS HCKJIOUCHIEM, BCTPEUaeTesi TOJbKO B BCPXOBbLSX
PCK 11 B pEKax, NpoOTEKAONLNX 10 JecHeToll MecTHOCTH. TlpakTHuecku
B pecnybanKe HOT 1HH OAHON PEKH, BOAHBLIT DanaHc KOTOPOH B KaKoM-
AG0 CTeneHH He HapyuleH XO3AHCTBCHHOH J€ATENbHOCTHIO 4CJI0BCKA.
0o B To Ke BpeMsi nOJ0KHTEALHO, uTo B pekax Jlatsuiickoit CCP yxe
npexpatied ¢cOpOC HEOYHILCHHBIX NPOMBILLICHHBIX CTOKOB, T. €. NpAMOe
3arpA3HEHHE PeK OTCYTCTBYeT. B 3THX VCJIOBHAX Ha XHMHUECKHIl CO-
CTAB peulibiX BOJA KOCBelHOe BO3JICIICTBHE OKa3biBaeT NMOBEPXHOCTHBIIT
CTOK ¢ TeppuTopHil BoaocOopa.

Mexoas u3 »THX  perHoHadabubix  ocobennocteii B 1971—1980 rr.
[Tucturyrom 6unosoran A Jlarsuiickoii CCP ObliiH npoBejieHbl Heede-
AOBAHIS MaJbiX pek pecnyOuanKH ¢ Ledblo CO3/aHHus CHCTCMB OUCHKH
HX (PYHKIIOHAILHOTO COCTOHHNS 1 Pa3pabOTKH PexHMa ONTHMABHOH
sxcnayartawie, Ha wepputopun Jlatsiun wacunrsiBacres 750 mManblx
pe aqnuoil or 10 xo 100 kM, naomansio sojocbopa o 1000 KMm2,
¢ PACXOA0M BOADBI, COOTBETCTBYIOULHM HOPME CTOKA 34 JIC€THIH MeKenH-
el nepuoa (1o 3 m3/c). FIX otnocuM K ABYM OCHOBHBIM THINAM PEK —
OBICTPOTCKVIIIEM € TBEPABIMH  IOHIBIMH  OTJOKCHHSIMH  H YKJIOHOM
pveaa 10 m/kw (dopeaeBulie pexkn) H MEAACHHOTCKYUIHM © MATKHMI
ZOHHBLIME OTJI0AKEHHAMI H VKJ01HOM pycia 1 m/Km (kapnosbie peki).
Meaaenorekyutine peki, Kak npasiio, 6oce doratel NHTATCIALHBIMH
BCILCCTBAMH, NO3TOMY MO CHCTEMC CANpoOHOCTH HX HCXOAHBIM ((hoHO-
BLiM)  coctosueM cuntaem O- B-mesocanpodnocts. DuicTporekyuine



KpurepHn OLEHKH

(1 = 16 =

18 “C)

KauecTea BojLl Madablix pPeEk Jlateun B HEFETE“HDHHHF] CC30H

dona o unleke canpobuocTi

A ) 3 a P
Mokasarean
0-0,5 1,0-13 1,5-2,5 2,535 3,5—-4,0
BIMK. o, 0,3—1,0| 1,5—2,5 2,5—4.5 4,5—10,0 | 10,0—15,0
MrOafa ) L
EHI{:: ceanmenta®,| 185—40 40-—100 100—250 250—400 400—700
MrQaza . )
}{H]E{ wrQ/a 4,0-6,0| 6,0-8,0 8,0—-15,0 | 15,0—=25,0 | 25,0—45,0
NH7, mr/a ~0,03 | 0,03—0,05 | 0,05—0, 1 0.1—-0.3 | 0,3—0,8
NO,L, Mmr/a 0,1-0,2 | 0,203 0,3—0,7 0,7—1.5 |,5—4,0
PO;~, mrP/a 0,001 [0,001—0,003[0,003—0,005| 0,05—0,1 | 0,1-0,3
7 187, MECw 90—300 | 300—450 450—600 GOO—800 S00—1300
O6uice koauyecrnol 1,5 3.0 <5,0 <10,0 >10,0
Gakrepunit (a), Man,
KJA./Ma : B .
Fereporpoduine <1000 <ZH000 <Z10000 <3000 20000
ncuxpoduabuuie
Gaxrepit (6),
KA./ M0 | i )
Koanuecreenioe < 0,07 g <0,2 <0,5 >0,5
cooTnowenne ofa,
%,
[1porosoobenToc 0,3 1.5 =4,0 >0,6 <0,2
KoanyecTBo opra- A00 = 1200 > 2200 <4000 > 8000
nuamos, 108 ska, /M-
300HAaHKTON H
Mukpodenroc (Ko-
JOBpAaTKN) )
Uncaeunocrs oco- [0, 1—1,0 1—2 24 4—5 3—8
Gen, 10* 3K3./a
Uncao snjos 20-—31) 5070 30—40 10—15 4—10
d 3-8 G—8 4—6 1020 | 0.5=1.0
d- 2—3 3—5 2—4 0,8—1,0 0,5—1,0
L 10—20 2030 30—510) H=—T70 70—80
3oodeHroc
D, — 20,30 (), 30—0,55 | 0,55—0,80 | 0,80—1,00
D =0,16 | 0,17—0,50 | 0,51—0,67 | 0,68—-0,84 | 0,85—1,00

* BI1Ksceanmenta — meropom pasbansenus [6].

[Ipumeuanne. d—ungexc sAfosBoro pasHooOpasus Mapraneda; d— — un-

()

Aeke suaoBoro pasuooGpasus  Illennona [4]; Do =7y D ==, rae B-—snce op-

rainusmn  GeHTOCa, BKAOYAA OJHMOXETH; () — BCe OJAHIOXETHl, BEJAKOYLA

uas;, T — see TyOnduHIaLL
Koappuunenr Dy npeanaraerca A0 MeAJEHHOTCKYUHX peK, Kosbhduumenr D —
A Ouerporekymux pex [3].

TYOHG#-
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pekn Godce GeAHBl MUTATEALHBLIMH BELlCCTBAMH, X HCXOAHBIM COCTOfA-
HHEM cuHTaeM KceHocanpoOHocTb. B yeaoBH#AX, Korjaa pekH Henocpes-
CTBEHHO HE 3arpsi3HAOTCH, HO MOJAYUaloT 3HAUYHTEIAbHOC KOJHUYECTBO
3ArpA3HAIOIIEX BCUWICCTB € NMOBEPXHOCTHBIM CTOKOM, 0CODOC 3HAUCHHE
npHobperaer canpoduoaoruuccknii ananui. Iloctynawuiine B pexkH
OHOreHHbe BeuecTsa NOABEPraloTcs npeBpauleHHaM, aKKyMY.IHpyIlOTCH
B ruaApobHonTax, AOHHBIX OTJOMKCHHAX, MNO03TOMY THAPOXHMHUCCKHIT
anaju3 BOJAB JHIb YACTHUHO OTpaxKaeT JOKaJbIoe COCTOSIHHE PeKH.
AHanns ne SIBASICTCS CHCTCMATHHCCKHM, XdpakTepHsyiounuM (yHKIHO-
HANBHOE COCTOAHMC PCHHOIT CHCTEMB H KAauecTBO BOALI B OIPEJLe/IeH-
Hotit nepnoji. Cuerema canpobnoeTy  orpazkaetT 3To COCTOsHHE, HO
O4eHL TPYAOEMKA, TPeOyeT BLICOKOKBAJIHMPHIHPOBAHHLIX CNCIHATHCTOB
Mo cucrematuke ruapobnontos. IMosroMy cneumalucTaMi 1no pasinu-
HbIM CHCTEMATHUECKHM TIpynmnaM ruipoduonTtos paspadorains KpHTe-
PHH OUENKH KauyecTna BOALI M0 OTAECJALHHM NOKasaTesdaM, TaAKHM Kak
YHCJIEHHOCTh THAPOOHOHTOB, HX BHA0BOe pasnoobpasHe H Apyrue, Ha
OCHOBAHHH KOTOPBIX ACJACTCS BHIBOJ O NPHHAJJICKHOCTH BOjJOCMA
HJH Cro y4actka K onpejacieHioil crencun canpodroctn. B tabGuanune
MPHBE/ACHB 9TH NMOKa3aTe i H HX COOTBCTCTBHE Onmpeiefeniof cTenenH
canpoOHOCTH.

[Mpu ycranoBaenuu rpajaunil cTenedd KavyecTBa BO/bI N0 THAPO-
XUMHUECKHM NOKa3aTeaaM  NPHACPKHBAIHCE CHCTeMBl KYKHHCKOTO
B. H. u ap. [2]. Oro orHocMTes K TakuMm mnokasareasiM, Kak NOs,
NH;, POS-. Cojiepaaniie pacTBOPEHHOrO B BOjde KHCJI0POdd B Ma-
JbIX peKax He MOMKET CJAVICHThL NoKasarejeM KauvecTsa BOJABLI, IO-
CKOJMbKY HeOoapmass (1o 1 M) raydbnna 1 Xopouiasi armocdepHasn
aspauns 00CCneHHBAIOT HACLILLCHHOCTL BOABL KueaopogoM Buie 70 %
Jaxie B noancanpobnoil sone. B nexkoropoit ctemeHu 3TO OTHOCHTCS
K cojaepxaHuio B Boie ¢ocgaros, KOTOpoe 3aBHCHT OT HX NPHTOKA H
metaDoOH3Ma peuHblX rujgpoduonTtos. llpennaraemas cuHcTeMa OLECHKH
KayecTBa BOAB MajblX pek JIaTBHH TakKiKe MOAJNCKHT NepecMoTpy
oAHH pa3 3a 10-zeTHnil nepuoja. D10 OnpeieSseTCs PA3IBHTHEM Celb-
CKOro xossilicTBa (nmpeodpasoBanue JaHamagra, B TOM UNCJde PeK,
IPHMEHCHHE HOBBLIX CPCIACTB XHMH3AIIHH) H AaHAJHTHUCCKON TEXHHKH
B THAPOXHMHH H riApo0Hoa0ru. KOHTDPOJIBHEIM KpHTEpHeM JJif cpaB-
HEHHSI NPHrOAHOCTH H COOTBETCTBHSA NOJAOOHEIX CHCTEM OICHKH KavccTBa
BOJABI CAVIKHT MeTOA HIJINKATOPHBLIX OpraHusMos. [IpuMeHenne BHIAOB-
HHAMKATOPOB H VCTAMOBJEHHE HX HHAHKATOPHOH 3HAYHMOCTH 1A
OMpPeAeJCHIOr0 pPerHoHa B NpakTHKE anajnsa 1npecHnX BOJL 14T BO3-
MOM{HOCTb BBIABHTH CHBHI'M B PAasBUTHH 3KOCHCTEMBI, UTO NO3BOJNHT

YCTAHOBHTL CTEmeHb aHTPOMOr¢HHOro BO3JACHCTBHA Ha BOJA0COOPHYIO
MJI0ILA b PEK.

Hucruryr 6Guoaceuu JlarsCCP, llocTynuao
2. Caaacnuac 14/VIII 1981 a.
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A. B. Kapaywes, JI. H. Meeposuu, A. SA. Illsapuyman

PASBABJIEHHE CTOYHbBIX BOJ1 B YCJIOBHUAX
HABYMEPHOHW U NPOCTPAHCTBEHHOHA
W30TPOINMHUHU

OO0 mue 3amevyanunn

3arpsisnenible BOAb, COPACBIBAEMBIE B BOJIOCMBI, COJIEPKAT OOLIYHO
KdK pacTBOpeHHble, TaK M B3BelleHHbe BeulectBa. BOamH3n oT Mecra
cOpoca NPOHCXOAHT HAKOIJIEHHEe 3arpA3HAIONIEro BELICCTBA, [PHUEM
3arpsisSHEHHBIMH OKA3bIBAIOTCS HE TOJAbLKO BOJHBIE Macchl, HO H JOH-
Hble OTJIOXKEeHHH. PasMmepsl 30H 3arpasHedusi BOAHBIX Mace H JIOHHBIX
OTJIOMCHHH ONPEAeJsiIOTCH KOJHUCCTBOM H (PH3HKO-XHMHYCCKHMH CBOIl-
CTBAMH 3arpsisHflOLICTO BelecTBa, a TakKikKe THAPOMETeopO.oTHYE-
CKHMH YCJOBHAMH BOAOEMAa, B YACTHOCTH, BETPOBOJHOBBLIM DPEKHMOM,
CTPYKTYPOH H PeKHMOM TEUeHHIl, T. €. YCJOBHAMNI NEpeHoca H pas-
OaBJICHHHA CTOYHBIX BOJIL.

B cratee paccmaTpuBaercs HecTanHoOHapHasi 3ajada o pasbabJe-
HHH CTOYHHIX Boj. IIpn 3Tom npuHuMmaercs psajx jaonyuieHuii: 1) Te-
ueitns B paiioHe cOpoca H3MEHYMBBLI NO HANPABJEHHIO H MAaabl 10
BEJIHUHIIE, TAK YTO OCPEJHEHHBIH 34 HEKOTOPOEe BpeMs BEKTOpP CKO-
POCTH paBeH HYII0 (3TOT HHTEpPBAJ BpPEMEHH MaJj IO CPaBHCHHIO
C BPEMEHHBbIM LIATOM, NPHHATHIM B 3ajave); 2) npeianosaraercs, 4rTo
TAKHC TeueHHs ciocoOHbl 0OYCAOBHTH TYPOVIIEHTHOCTL BOJANBIX Macc,
Kpome Toro, TYpOVJACHTHOCTL MOZKeT ObiTh M OCTATOUYHOIl HJAH reHe-
PHPYEMOI COCeANHMH YHACTKAMH BOJA0OCMA, Tle TEeYeHHSI 3HAYHTEJbLHBI:
3) pacnpocTpanenne 3arpsA3HsIONIMX BelleCTB 0O0YCJI0BIeHO Typoy-
JACHTHOH JHpQy3Hell H KOHBEKTHBHBIM NEPEHOCOM, BhI3BaHHBIM CTPYVIii-
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HBIM TCHCHHCM, KOTOPOE BO3HHKdeT npu cbpoce cTounnlx Boji; 4) ray-
OHHa BOJOCMA B paccMaTpPHBAaeMOH 30He H3MENsIeTcss MaJo, H e
MOZKHO NPUHHATL TOCTOMIIOIN; D) NJoaisb 301kl 3arPI3HEHHA MCHDLILE
IWIOWAAN VUACTKA BOJAOCME, A KOTOPOTO CHpaBe/VINBbLl NpHBELeH-
libie BBIIIe JIOMyHLeHis; 6) pacxoj CTOUHBLIX BOJ H KOHUCHTpauHsa 34-
FPSI3HSIONIHX BCLLCCTB B HHX HC H3MEHSIIOTCH BO BPCMCHH; 7) KOHIEH-
TPALMST 3arPssHsOMMX YACTHIL HAa BCeX pajuycax H3MEHSeTCsl 1o
OLHOMY 34KOHY, T. €, HA KaXK/10H 3a(@UKCHPOBAHHOH OKPYIKHOCTH ANS
OfpeneIeHHOoro MOMeNTa BpeMend Bednuunna s-const. JTonosnuurelinibie
MPEAnOJOKCHNHA, NPHHIMAEMBIE LIS PELICHHSI paccMaTpHBaeMblX Jla-
Jee KOHKPETHBIX 3a1a4, NPHBOJISTCS HHIKE.

PazbaBacHue pacTBOPeHHOro HEKOHCEPBATHBHOTO
BEUIECTBA B YCJAOBHUIX NJAHOBOH H30TPONKH

PaccmarpuBaeTcs ¢iyudail BHINYCKA M3 eAHUHUNOIO HCTOUNHKA pa-
CTBOPEHHOr0 HeKOHCepPBATHBHOTO  3arpsamsioulcro  seutecrsa.  llo-
CKOJBKY TEUEHHS NPAKTHICCKH OTCYTCTBYIOT, a TYPOYJACHTHOCTh Maja,
NPOHCXOJNT HAKOIIEHHE 34TrPA3HSAIOIHX BCLWECTB B paliolle BHINYCKA,
M NOCTYINICHIE HOBHIX MOPUMIT 3arpasHCHHBIX BOJ  OCYILECTBANETCH
B 00JgaKo sarpaszuciis. FlaMeHCHNC KOHIEHTpal 3a cuer [POLLECCUB
npeBpalleHs HeKOHCEPBATHBHOrO BellecTBa B HanboJiee 4acto BCTpe-
YAIOWLEMCS CIyHac PCAKUHI NepBOro NOPSAKa ONHCBIBACTCH YPABHC-
HHEM BHJa

a5
u'; = fys, {1)

rie S -—— KOHUCHTpalus paccMaTpHBAcMOro BCUICCTBA; [ — Bpemd, C;
Ry — KOS (MUILICHT HEKOHCEPBATHBHOCTH BellecrBa, l/c; ero smnaueHpe
MPpH pacnaje BCUICCTBA SIBASIETCS OTPHIATEILHBIM, NPH JPVIHX Tpo-
Heccax, Koria BO3MOZKIO VBEJIHUCHHC KOJHYCCTBA BCIHICCTBA, — 110.10-
KATEILHLIM. Tlocaeannit cavuail B HacTosieil craThe He paceMarpi-
BaeTcH.

IIpu yrasaniniX YCTOBHAX NPOLECC PACTPOCTPAHCHHST B BOJOEME
3arPA3HEHHBIX BOJL MOXKET ObITh onucaH ypaBHeHueM ju(ybvsHH B 1H-
AHHAPHUECKHX Koopauunarax [3]. Ypasuenue uMeeT BHI:

0y sy (=8 || 3 ( II’.J.". ) L k,,s; (2}

o are r o

snech D — Kos(duuunent typOyaentnoit mudpdysun, m3/c; r— Koopau-
tata (M) B NHIHHPHYECKOH CHCTEME KOOP/AHIIAT ¢ IECHTPOM B TOUKE
BHINYCKA (pajanyc kpyra MJIH CEKTOpa 3arpsisHCHHs, OrpainHieHioro
Ayroil, copnaijamoueit ¢ nioaruueil KoHUCHTpauun s); [f— napamerp,
onpeieaseMoiil popmy.oi

: QC'[’
=D—==g, (3)

=~

rae Qer— pacxoa CTouHbix BOX M3fc; H —cpeansia raybnna BoaocMa
B paitoHe cObpoca, M, ¢ -—Vroll CeKTopa pacnpocTPAHEeHHS CTOUHLIX
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g0l OT TOUCHHOIO HCTOMHMKA, BbIPAKCHHMIT B pajinanax; npu_copoce
y OGepera ¢=a:m, NMPH BBRIIYCKC BlaJdH OT bepera ¢=2m.

Buipacnue (2) MOMKNO HOJAVUHTL H3  YPAaBHCHHI TypOyJIeHTHO#H
aud Y3, IANUCANNOTO B NMPAMOYTOJAbHLIN KOOPAHHATAX, €CJH NPCA-

CTABHTL CI'a B BHJLC

IS
~— = 1)As + Vgrad s - Rs. (4)
[TpeoGpasyem oneparop Jlananaca V u grad no popmyiram
1 id ( 08
A8 r or \" or )" (9)
(s r
dd 8§ =
grad 5 I (6)

ytiTt.':M. YTO H3 BCCX COCTABJHIOWHX CKOPOCTH B pacCMATpHBAeMBIX
ycaoBHAX Oodbiueli nyad OyAeT TOJNbKO pagHaJblias CKOPOCTh, Olpe-
ACASeMas H3 YCJI0BHS Hepa3pLIBIOCTH YPaBHEHHEM

]
V= — ﬁf r (7)

[Tocrae noacravoBkd BeIpamennid (5)—(7) B dopmyay (4) noayunm
ypagiende (2). I'padnunnpie B HauaJbLHLIC YCJIOBHS 3alHCBLIBAIOTCS
B Bll1€

H|F=U = Jers SIT-- e Or {8]
Slt—o = 0. (9)

Hesgnas pacueTHasi CcXeMa YHCJCHHOTO peuCHHs ypaBHeHHst (2)
C KpaeBbIMH yeJaoBHAMH (8), (9), npeayoxennas B [4], mo3oasier pac-
CUHTATL H3IMEHAIONICCCA BO BPCMEHH IOJle KOHUEHTpAaliH 3arpss-
HAWUlero BemecTsa 8 BojoceMe. Ilpn crannonapioMm copoce CTOYNBIX
BOJL 0DJ4CTh PACTIPOCTPANEHH 3aTPA3HAIOUIErO BEIICCTBA, XapaKkTeph-
syiouterocst xosppuunentom k,<<0, uepes nekoropoe ppems crabuiii-
aupyercs. CranuonapHoe noJie KOHUEHTPAIHH ONMHCHIBACTCH Ypas-
HeleM

(s o as
Dt St b=, (10

VI KOTOPOro nojiydcHo [4] anaauTHyecKoe pelleHHe, YAOBJIETBOPSIIO-
ee rpanduHbM veaoBusM (8). 1o pewienHe HMeEeT B

L T
H{F}EHHWJK” (#) 27, (11)
l.rj pE :.-: - e
e p=—p—, h=r _%, Kp (1) — ¢dyuxuns Beeceas. B ynomsanytoi

yixe paborte [4] npuBedcHa HOMOIpaMma, NO3BOJSAIOULAA ONPeAe/HTh
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KOHIEHTPAIINI0 BEUICCTBA HA 3a/lallHOM PACCTOAHHH OT MecTa cOpoca
AW HAlTH paccTosiHue JIO H30JHHHH 34JIAHHOH KOHICHTPaUHH,

Jajpaua 0 pacnpocTpaHeHHH B3BEWICHHOIO
3ATPA3HAIONIEr0 BENeCTsa

B paccmarpuBaeMbiX VCJIOBHAX NPOLECC pacnpocTpaHcHiss B3Be-
ILEHIIOTO 3arpA3HMIoNlero BelulecTBa B BOAOEMC CONMPOBOMKAALTCH OCaNXK-
ACHHEM B3BCUICHHBIX YaCTHIL M OCBeTJEHHCM BOJAHBIX Macc, Dbyaem
MoJaraTh, 4T0 B3MYJHBAHHE JOHILIX OTJOMKEHHII NPAKTHYCCKH OTCYT-
CTBVET.

Jas pewtenns 3aj1aui HCNOJAL3YETCsl ypaBHenHe (aJjaHca B3Beiled-
HOr0 B BOJI€ BCLIECTRBA, 3alMHcanHoe B LWIHHAPHYECKHX KOoOpaAHHaTax
JUId 3JeMenTa 30Hbl 3arpa3HenHs, NpeicTaBJsAeMON KpPyr jH noJy-
Kpyr ¢ HCTOUIHKOM 3arps3ucuus B uentpe. Pemaercss niaanopas 3a-
java: H3MEHCNHe KOHUCHTPAallHH B3BCLUCHHLIX BellecTB no rayOHHe He
neeaeayercst, [IpuHHMAIOTCS caeaylollHe JONOJHHTEAbHBIE JONYIeHH:
rH/IpaBJAHUEcKasl KPYMHOCTL B3BCIUCHHBIX YACTHI, NOCTYNaIOUHX CO
CTOMHBIMH BOjJaMH (pacueTHas), He H3MCHACTCS B BOjoeMe HH BO
BPCMEHH, HH B TPOCTPAHCTBE (HC YUHTBHIBAIOTCS MNMPOLECCH COPOUHH H
jecopOLHH); B BOIAC BOJAOEMA, Kyja OCYLLECTBJAAETCA cOpoOC, NPakTH-
YECKH He COAePIKaTCs B3BCLWICHHLIC YaCTHILLI ¢ PacucTHOH I'HAPAB/H-
YECKOH KPYINHOCTBLIO; B3BCUICHHBIC 3arpssisioniHe BEUleCcTBa fBIAITCH
KOHCepPBaTHBHLIMH.

[Ipn cocraBnennu ypaBHeHHst AH(QY3HH B3IBEIICHHLIX BelIECTB
YUHTBIBAIOTCS CJEAYIOUIHEe cOoCTaBagoliHe Oaaanca peuectsa: 1) no-
CTYNJIEHHe 3arpsA3Hsiiollero BelulecTea B paccMmarpuBaemplii o0ObeM
yepes HauyaJbloe ceuenHe; 2) ocajeHHe 4acTHL, Ha jJHO B npeaenax
paccMarpHBaeMoro 3IjgcMeHTaphoro obbema; 3) BBIXOJ B3BElICHHOTO
3arpA3HAIONICIO BelnlecTBa H3 JeMeHTapHoro obmema wvepes KoHedHoe
ceyeHHe; 4) naMenenHe KOJHYECTBA BEILCCTBA B 9TOM 00BCMe 3a KOH-
TPOJBLHBII HIITEpBaT BpeMeHd Al

paccMaTpHBACMBIX VCJAOBHAX NPOLECE pacnpocTpanernsg B3Be-
IWEHHBIX 34TPA3HMIOLINX BCHICCTB B BOJOEME ONHCLIBAGTCH VpaBHe-
HueMm [6]

4 s )y " 0%

e : (12)

s ot

rae ¢ — ruapaBsjanuccKkdas KPVIIHOCTE B3BCIUCHHBIX YACTHIIL.
Hauannine u FPAHHYIILC YCIOBHA 3dlHCKLIBAIOTCH B BHIC

s(0, 0)=s., s(r, 0)=0, (13)
(0, §) =5, s(o, £)=0. (14)

Ypasuenne (12) pemaercst MCTOAOM KOHCUHBIX pasuocteii. IToJdyuenst
pacUCTHBIE 3aBHCHMOCTH, TMO3BOJAIOUIHE BBIYHCAHTH KOHIEHTPAaLHIO
B3BELIEHHLIX 3arpasHSIONIHX BEIICCTB Ha pPasJHUHBIX PacCTOSHHAX OT
BLIMYCKA, I1011a7Ab 30HLI OCAXICHHA THX BEUICCTB Ha jlile, a Takxe
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OLCHHTL TOJUIHHY €08 0CaaKad, BbINABIUEro Ha IHO 33 ONPCACaCHHbI
npoMeKyToK Bpemeni [6].

[Tpouecc pacnpoCcTpaneHus B3BEWCHHOIO KOHCCPBATHBHOIO 3arpsia-
pHapulero BCUIECTBA € YVUCTOM CI'Oo H3IMCHCHHA IO I'."I};'GHHE BOoJd0o€eMa
MoeT OBITL OnHCal JABYMCPHBIM YpaBHenHem TypOyieHTHOH an(pgy-
3HH, 3AaNHCAHHBIM TAKZAC B UHJHHIAPHYCCKHX KOOP/JHHATAX, 13'|.'.lEIHI*!I'.."I{'.IH.T

HMEET BH/L

0% D ( :’j:. % (s ) 5 3 s " 0% (1 5)

ar ay* ror dy °

rje Y — BEPTHKaJLHAS KOOP/JIHHATA, OCTaJIblible obo3Havenus HpPea-
npe. HauaabHble H 'PAHHYHBIC VCJIOBHHA 3dlIHCLHIBAIOTCH B BHJC

‘5{“1 v, U) =5, s, Y, U)y=0, {16}
S{Dr }'l f} = S¢rs 5( £, yr f] == UJ (1?)

_ (s - . (s .
(us-{-D Oy )L-:-_G“U' [{.-:.{ k)s+ D = ]L _”-—-U. (18)

3pech k— KO3 (PHUHEHT, 3aBHCALIHH OT FHAPABJHUYCCKOH KPYMHOCTH,
kKosduuuenra Ulesn C u cxopoctu; k onpejensiercst no opmyle,
npusejicHHoil B pabdore [2]. Hauano KoopaHHAT pacnojioxeHo y no-
BepxHoCTH Bojabl. Jlaa uucaennoro pemenus ypapuenus (12) MOKHO
HCMOJIL30BATh PA3HOCTHBIE CXeMBbl, ONHCaHHble, Hanpumep, B [1].

[lepenoc pacTBOPEHHOI0 HEKOHCEPBATHBHOIO BElIECTBA
B YCJOBHAX NMPOCTPAHCTBEHHOH H30TPONHH

PaccmarpuBaercst cayuail Buinycka B IVyOOKHIT BoJAOEM pacTBOpCH-
HOrO BelllecTBa. BbLIMYCK NPOH3BOAHTCH M3 CAHHHYHOIO HCTOYHHKA
B yiajieHHM oT Oepera y JAHd, B CepejHHe BepTHKalH HJH Yy MOBepXx-
HOCTH. B NpHHATHIX YCJIOBHAX CTOYHBIE BOJALI, BLIXOJslIHE H3 Oro-
J0BKa, pacnpocTpaHsiloTcd paBHOMEPHO BO BCE CTOPOHBI OT HEro.
O6aacTy 3arpa3HCHHS NPH NPHHATHIX TMPEANOJNOMKEHHIX npHobperact
Gopmy cheppl nan mnoaychepo. Jduddysus pacemarTpusaercs Kak
OJIHOMEPHEIH MpOLEeCe B noJe ¢ UeHTPAJIbHOH cHMMeTpHeil, UTO 1103BO-
JAAeT  HCnoJb3oBaTh AH(depenuHadbioe ypaBHeHHe TYPOYJeHTHOI
Auphysun, 3anucanHoe B cepHUECKHX KOOpAHHATAX. DTO ypaBHCHHC
HMEET BH L

ds (s 2 U E  0Os
ot D( dr# 5 r or ) re or = /xS, (19)
rae
E == ;E“ ; (20)
7, =1— cos - (21)
) S 9
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(st chepor ¢=2m, n_ =2; aas noaychepst ¢=n u n_ =1). sy-
YWieH B NpaBol 4acTH VpaBHeHNs, 3aKJII0UCHHbIH B CKOOKH, VulTBIBACT
ICPeNoc BeULeCTBA B HanpaBJCHHH PajMycoB 3a cyer TypOovJICHTHOIN
anpdysui. Bropoil uieH npaoil 4acTH YUHTLIBAET NEPeHOC BCULECTBA
OAHOHATIPABJICHHBIM TCYEHHCM, OOVCAOBJICHHBIM MOCTVILICHICY B ILEHTD
chepul CTOUHBIX BOL ¢ pacxoaoM Q. Ypasucuue (19) pemacres unc-
JeHHBIMH MeToAaMH. Jlas uacTipx ¢ayvyacB ypaBHCHHE MOmeT OLITD
MPEeACTABJICHO B VIPOUIEHHOM BHAC, COOTBETCTBCHHO VIIPOIAETCH H
ero peieHne.

Hauaavnoe ycaoBue, HCHOALIVEMOC NPH PEHICHUH 3a1awil, 3ani-
CHIBACTCS B BIIjLE

H!-"Fﬂuz S {22)

rai¢ S — HavajgbHas KOHUCHTPALHSA 3arpsasHidlonlero seliecTsa 3 BO14ax
BodocMa JIO Hava.Jld L‘ﬁ]'}D{‘.‘:'i B HCrO CTOYHBIX BOJL. B kaucerse FPAaHiY-
HBIX }"E.Tlﬂﬂllﬁ [IPHMEHSIOTCH PaABCHCTRA

fra0="5ps Slrme =50 (23)

[TpuBejgenible 3a3HCHMOCTH MOIYT HPHMEHSITBCA M 118 KOHCep-
BATHBHOTO  34rps3HsIONIErO BelulecTsa, NPH 3TOM CO/Aepraliiics
B YPABHEHHSIX YJICH, BKJWOYAIONHH B KayecTBe COMHOMXKHTEIS Ko3ddhn-
HHCHT HEKOHCCPBATHBHOCTH Ry, OKA3LIBACTCH PABIBIM HYJIHO.

Takum oOGpasoM, HCHONL3YS NPCANOMKCHHBLIC BbILIC  VpaBleHnus,
MOKHO PeIUHTL 3a1auy O PasOaBICHHI CTOYHBIX BOL B YCJOBHSX /BY-
MEPHOH H MPOCTPAHCTBENHOI H3OTPONNH,

Il'ocydapcreennowd I'udposoceuteckuti uHCTUTYT, Hocrynuao
2. Jlenunepad 14/VIl 1981 e.
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M. M. Teaumuenro, JI. A. I'panosckas

NEPEKHCHOE OKHUCITEHUE PACTBOPEHHOTO
OPFTAHHYECKOTIO BEILECTBA
KAK KOMIUVIEKCHBIH NMOKA3ATEJIb KAUYECTBA BOJ/1bl

B HacTosuee BPpesMs HIL Y KOO HE BBI3BIBACT coMucHuil ToT thakr,
qTO KAUYECTRO BO/bl KaK CpeAbl OOHTAHHSI B 3HAUHTEALHON  CTCNen
FABHCHT OT CTPVKTVPLI THAPOUCHO30B H HX 3Kk3aMeradoauToB. B obo-
FAUCHIN BOJ PacTBOPEHHBIM oprannueckum seutectsom (POB) vua-
CTBVIOT BOJL0POC/N, OAKTCPHH, BOANLIC KHBOTHBIE, BBHICIIHE BOAHLIE
pactemst. Bawsmmue ruzapoduonro Ha Hakongenne POB  csoantes
K JIBYM 1POIECCaM: aCCHMHJSMUHH M IKCKpennH. ACCHMHAANNHOHHbBI
B BO3/ACIICTBHA OCYLLECTBJISICTCH B OCHOBHOM 3BTPO(HBIMH Opramis-
MaMIL, 3KCKPETOPHKLIT — BeeMHu Bujamu ruapoéuontoB. POB pacemar-
pHBAETCH KaK MPOMEKYTOUHOe 3BeHO MeTaboumusMa BOJHOH  3KOCH-
cremul [10]. Mmeworea obmmpube jlandble o T1oM, uto POB  Moxer
TpancGopMHPOBATLCH (PepMEHTATIBHO H (PH3HKO-XHMHYECKHM NyTCM—
fepeoKHeaeremM cBOOOHBIM  MOJCKYJISIPHBIM KHCaopojom [2, 3, 13].
B pesyasTare Bojla CTaHOBHTCS Gllu.rmrwlm'.l-:u MeHEe MOJHOUEHHOI,
a4 B HEKOTOPLIX C/YYasX — TOKCHYHOH.

[Tpr naanuun cpofoanoOro KHeJopoaa 1nojd JACHCTBHEM HOHOB Iepe-
MCHHOH BAJACHTHOCTH, YabTpaduoserosoro o0ayucHHs, paiHOH30TONOB
nopyrux gaxropos POB u nepsyio odepeib ero JHmuanas Qpaxiis
MOMKET MOABCPraTLes C¢BOOOANOPAHKAILHOMY OKHCIeHHI0 ¢ oOpasosa-
HICM NepPeKicell B KauecTBe NPOMEKYTOMHLIX npoiayktos [13]. B noc-
JICIHHE TOAL VCTAHOBJIEHO, YTO NEPEeKHCH U CBOOOAHBIE pajJHKa/LI SIB-
JSIOTCS BLICOKOTOKCHYHBIMI BentectBaMu [15]. Anaans aunujgos POB
HOBEPXHOCTHLIX BOJ NOKa3aJ, 4TO KOJIHUECTBO [EpeKHCedl B HHX KO-
Jgebaercst or caeaos a0 880 nmoan/Mr. Konuenrpaumus mnepekuces
B (huaLTpaTe 3CJACHBIX BOJAOPOCIEH TAKMKE H3MCHAETCH OT CJCLOB 10
118 umoas/mr aunuauoit gppaxunn POB [2]. B 3aaauyy Hacrosimel pa-
GOTLI BXOJAHJO onpejicacuie Junonepexkueeil 8 POB u ycranosacnue
CHCTEMBL PEryJHpoBaHus MX KojuuectBa rujgpobuontamu  (huro-
OAKTCPHONTAHKTOHOM ) . )

O6BeKTOM HCCJACA0BAHN CAVIKWAH npodnl BoAn H3 EpINOBCKOTO
KOHAHHOTO NPY/1a H KYJbTyPaJbHble XKHAKOCTH OT OaKTepHil M MIIKPO-
BOAOPOCJCH, B TOM HMCJIC AaKCCHHUCCKOH 3¢JACHOI XJOPOKOKKOBOI BO-
nopocan Chlorella pyrenoidosa Chick wmramm S-39. Bogopocan Boi-
paiBaan Ha cpede TaMus, B CTEKJAHHBIX KOHHUCCKHX KOJ0ax BMme-
crumoctbio 150 ma, 8 momunocrate npu 27 “C H OCBEILEHHOCTH O KJK.
DuronaaHkToH nojcuntsiBaay B kamepax I'opsesa i Haymana, konnye-
CTBO OaxkTepHil — METOZOM <«NPSAMOro cuera» Ha MeMOPAHHLIX (QHIb-
rpax Ne 2 [8]. OGayuenne npousBopnan aamnoii bYB-15 moumnocrsio
vibrpaduonerosoro usayuenus 3,6 - 107* Br. Hecieayemyio npyaosyio
BOAY OGuabTponaau uepes cBeun IlamGepaana (0,5 Mx). Komnuenrpa-
umo POB onpejensan  aMnyibHBIM Nepey/ib(paTHbiM  METOA0M [1].
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Puc. 1. Cezonnas AHIAMHKAD MHCJSHHOCTH Bojopocieid W Dakre-
puit, kouientpaudii POB w annonepexkuced B npyiay.
§ = nepekucn, 2 =— GaxkTepuounngnkTon, J - (pronaansTon, - PODB.

Jlunuanyio (ppaxiuio 3KCTparupoBaii H3 (QHJIAbTPATa CMEChlO XJIOPO-
dopm — MeraHoJa B coornowenun 2 : 1 [12]. Konuenrpauuio aunone-
peKHcell onpeiedsin Ha 3qekrpounom nodasporpadpe LP-7 (HCCP)
C PTYTHO-KameJdbHEIM 3JCKTPOAOM B KauecTBe kartoja [4]. Pacuer xop-
PEIAIHOHHBIX 3aBHCHMOCTCH NPOBOAMIAH no aaropurmy 14 [7]. Bceero
oGpaborano 28 npod.

[lononbiTHBI EpHIOBCKHI NpyA sIBAAETCH ME30TPO(HBIM BOLOEMOM
(rogoBast npoaykuusa jo 18 mr Ofn cyrku—!). Obuice KOJMHYECTBO BO-
aopocaeit B HeMm KoJsebJaercss OT OTAENbHBIX 3K3CMIIAPOB 3HMOH J10
HECKOJBLKHX MINIJIHOHOB KJ./MJ JIeTOM BO BpeMs userenust (puc. l).
Yiteso BioB papbupver ot 34 10 H4. MuUKpPOBOLOpOCIH NPHHALICKAT
K wmectd tnam: 3—6 Bacillariophyia, 7—10 Cyanophyta, 18—I19
Chlorophyta, 4—5 LEuglenophyta, 1—2 Chrysophyta uw 1—2 Pyrrop-
hyta. B npyay Bech roja JIOMHHHPYIOT CHHE-3¢JICHBIE BOJOPOCIIH.
Microcystis pulverea Elenk, Merismopedia tenuissima Lemm, Coe-
lospherium kuetzingianum Nag. B Bopoemax jlannoro tuma npH le-
3HAYNTEJBLHOM Pa3HOOOpas3Hi OTAeNbHblE BHALL MOTYT JOCTHraTh 6O0JIbL-
moit yucJeHHocTH n 6uomacces [14]. Ocobenno 0O0HJILHEL B HHX CHie-
3CJICHBIC BOJAOPOCJH, KOTOpPhIe SBJSKOTCA H OCHOBHHIMH IIPOAYICHTAMH
POB (dotocHHTe3 3HAYMTEJBHO IPEBBIIACT ACCTPYKIHIO).

Konnuectpo Gakrtepuit 8 Epwosckom npyay usmenuiaocs or 0,83
(B suBape) Mo 5,4 mau. ka./ma (B uone—asrycte) (cMm. puc. 1). Bec-
HOH M B JeTHHe MeCHIbl YHCJCHHOCTh GakTepHOINIaHKTOHA JoCTHraet
3,2 man. kia./mia. MasecTHO, uTO B CpeIHHX WIMpOTax B HerJyOOKHX,

1:50)



XOpPOLIO NMPOrpeBacMbIX JETOM NpyJax CYTOuHAs MPOAYKIT (POTOCHH-
te3a cocrasaser 2—8 r/m3, obumas uHcaeHHocTh OakTepHit 2—
6 man. ka./sma, a 6uomacca ux 2—>5 r/m3 [9]. HOpyrumu caoBami: GHo-
macca OGakTepHii B HHX coH3MepHMa ¢ OGHOMaccoi NMJAHKTOHHBIX BOJ0-
pocaieii. TIpn stom O6akTepHH MNOAOGHO BOAOPOCAAM SKCKPETHPYIOT
POB. 3ametrnM, UTO KOJHYECTBEHHO 3TOT NPOLECC ONpPeaeaHTh Kpailie
rpysuio [16]. Oanako H3BeCTHO, UTO MHOrHe MHKPOOPraHH3Mbl Bbije-
JSIIOT B OKPYRaAULY0 cpely aHTHOHOTHKH, BHTaMHHBI, KapOTHHOMWIL,
AMHHOKNC/10TH, POCTOBBIE TOPMOHBI H apyrie Bentecta [11]. [Tosromy
GakTepHn MCCOMIEHHO BJNHAIOT HA JKH3HL OHOIEHO3a, B KOTOPOM OHH
oburalor.

Ha pue, 1 npeacrasiaena ce3onnast ANHAMHKa YHCJICHHOCTH OaKTe-
puii, pojopocaeil, konuenrpauuit POB n aunonepexkuceii B peeae/ive-
moMm npviay. Haumenbuiee koanuectso POB nadaioaaeres B XoJ01H0€
BpeMSI 'ojla, Hauboabliee — JeroM. B OTHOWEHHH JuIonepexknceil or-
mernaercs obpartnast 3aBHCHMocThb. [/yOOKOH oOCeHbIO B JHOHAHOI
dpakuwnn POB koucraTHpyiloTcss H APYrHe CHJIBHOOKHCIACHHBIE MNpO-
AVETH B Konuentpaund ao 800 mumoan/Mr. B To ke Bpemsi B Ten.bie
MECHUL KOHICHTpalHA J'IHIID[IEPEHI-IEE‘I'T.I najgaeTt a0 ciaenos. 310 No3no-
JAeT TPeAno/ioRHTh, U9TO THAPOIKOCHCTEMa npyaa obaagaer cpoe-
00pa3HLIM «rOMCOCTE30M», KOTOPBIH CO3/a10T aHTHOKCHAAHTLI, BLljle-
asemple rujpobuontamu [10, 13]. Tlostomy Komuentpaumus Junonepe-
KHCCH B BoJe, OUEBHANO, MOKeT OLITL NOKasaTeJeM VHacTHs THpo-
OouonrTor B nepeokucaeHun POB, a tem caMbiM u B dopMuIpoBanii
OuoJsiornueckoil nonHoueHnoeTH BoAbl. Jasi  noATBep:gIeHHS  HTOTO
NPeAnoIozKenus Obljla BLIYHCACHA KOPPEJIATHBHAA CBS3h MEXK/y Mlc-
ACHITOCTHIO (PHTONMAHKTOHA W KOHueHTpauusmu POB u aunonepekn-
ceit, KoauueceTBOM OGakTepHonjaaHkrona M Koumentpaumusmun POB wu
JUMONEPeKHCen H OOMHH KO3(pQHIUHEeHT KOppeJsillHi MeA1Y BCeMH
STHMH BCJIHYHIAMH. 3HaYeHHA KOI(DPHIIHEHTOB KOPPEASIHH OKa3aaHCh
PABHBIMII: MEKAV YHCJEHHOCTBLIO BoAopocicii H Konmeuntpauneit POB
0,53; KoanucetBoMm ¢duTO- M OakTeprongaankrona 0,58; uncIenHOCTHIO
BOJlOpocaeil H KoJuuecTBoM JaunonepexkHceit —0,40; memxay Koamnye-
CTBOM OAKTCPHONIAHKTOHZ M KOHHeHTpauueit sunonepexnceit —0,35.
Obutnit KoapHUHEHT KOppeasiHi MeyKay HCCJeAVEeMBIMH napamer-
pamu pasen 0,60.

Buicokoe 3nauenne koapdpuunenra obuicit KOPpEIslHH CBHACTEb-
CTBYCT O CVYIIECTBOBAHHH CBS3H MEKAY KH3HEAeATeIbHOCTbIo Oakxre-
pHo- ® (@uromnankrona, kouueHrpauueit POB n Jannomepexmcei.
Onnaxo snauenusi KoO3GGUIHEHTOB KOPPEISIHH MeXAY KOJHUeCTBOM
huro- u GakTepHONIAHKTOHA It OPTaHHUYCCKIX MepekHcel GblIH BechbMa
Heseanku: —0,40 n —0,35.

[Tostomy s moaTBep:KaeHHst CNOCOOHOCTH MHKPOBOJOpPOCACH H
OakTepuit 3KCKPeTHPOBATh AHTHOKHCJAHTENH (YTO AKTHBHO TOBJHSET
Ita MnepeoKkHcJeHHe JHMNHJA0B) Oblsia NpoBeAeHa CHenHa bHas cepus
3KCTICPHMEHTOB, CYTh KOTOPBIX 3akKJjouaJjack B caeaymoomeMm. B ¢uan-
TpaTe aabroJlornyecxkoil cpejas yasTpadHONETOBHM 00JvieHHeM HHH-
HHHPOBAJIH NCpPeKHCHOe oKHcJAeHue aunuuuoit dpakuuu POB. 3atem
GuabTpaTH 3aceBasH GaKTEPHAMH H MHKPOBOJAOPOCAAMH H HA6Ga101a1H
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Pie. 2. Bansinne ruapobuciitos wa nakonjenie ne-
pernecell B RVALTYPaJaulol cpele XJoperin, NOcJae
ohavueHist ee vastpaduoseTom.

f— eTepiiabin. 2 — Gaktepii,. 3 — BOIOPOCHIL.

33 [3MCHCHHCM KOHILCHTPaUHH Junoncpekuceil o cpeje. Konrposem
CAY AT CTCPHALHBIT, O0JYUCHHBIT ViabTpahHONeTOM (PHILTPAT aJbro-
JoriueckKou cpeibl. B CTepHABHON KHAKOCTH K KOHILY ONBITA KOHILEH-
Tpaunn Jgundmnepexucelt gocturaqan 1038, B duanrpate ¢ daxTe-
pisimn 275, a ¢ Bojopocasivi 180 umoaeii/mr annujos (puc. 2). Kax
BHIIHO M3 3TOr0 PHCVHKA, B MNEPBbE CYTKH HHTEHCHBHOCTL IE€PEOKHC-
acuud annmmoi dpakuun POB B ¢peac ¢ BOI0OPOCISIMH  HECKOJIBKO
Oosiblias, ueMm ¢ Oaxrepusimy. Bjuivo, 310 NPOHCXOAHT MOTOMY, UTO
YILTPAPHOJICTOBOC H3JAYUCHHC AKTHBHPYET KHCIOPOIL, BBIACAHIOILHICH
npu GotocunTese [5). 3atem nponece nepcokucacnuss POB B nayuae-
MBIX QUIBTPATAX 3HAUHTEJNBHO 34TOPMAMKHBACTCH AUTHOKHCJIHTESIMI,
SKCKpPeTHPYEeMBIMH anbrokyanTypofi [3]. IMoxkaszano [11], uto BuHeccHue
B HECTEPHJABHYIO CPELY MHKPOBOJOpOCACH yMeHbIIACT ce DaKTepHaib-
HYIO O6CCMEHEHHOCTb, VBEJHUHBAET pasHoodpasHe JHITHAHOH (ppaKitii
POB 1t xoanuectBo anTHOKCHAaHTOB. KpoMme TOro, BbLACJICHIH BOJIO-
pocaeil 0b1aialT NEPOKCIIAZHON AKTHBHOCTLIO, YTO TAKMKC MOZKCT
CHHZKATL KOHICHTpaIlHIo Tokcnueckux nepexuceit [6]. Takum obpasowm,
BOIOPOCJH, BBIAEASA BHTAMHHBL, 3aMe/Nal0T o00pasoBanne ToKCcHYe-
CKITX TIPOAYKTOB MNEpeoKHcaAeHHsd, 000raulalorT BOLY JKHIHCHHO BaiK-
HEIMH BENICCTBAMH M (QOPMHPYIOT ee OHOJOTHUYECKYIO 1OJHOUEHHOCTD.
[TosTomy coxepmaie oprainuecknx nepeknceil 8 POB u3 npupoansx
BOJ MOZKCT ObIThL HAJICHKNLIM KOMILICKCHBIM, HHTCIPAJAbHBIM 110Ka3aTe-
JeM HX KauecTsa.

buoaoeuteckuii haryavrer MI'Y,
Kaghedpa ooduell 3koaoeuu fTocrynuao
eudpobuoaceun H/VI 1981 e.
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JI. A. Teaumuernxo

3HAYEHUE BUOXUMUUYECKHUX MOKA3ATEJIEH
B KOMIVIEKCHOM OLEHKE KAYECTBA BOJLbl

KaKk neoanoKpaTHo OTMEud10Ch, OPraHoJIenTHUeCKHe H XITMHUeCKHE
cpoiicTsa Boae qopMupyiorcs ruapoonontamu [11]. Tpu stom xumu-
YeCKas NpHpoAa MeTaloJHTOB BechMa paznoobpasna. IJKCKpPeTaMy
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FHAPOHOHTOB MOTYT OBITH YIV1eBOAB! [6], aMHHOKHCJIOTHI, NOJHIENTHAL,
aMmuubl [2]. Muorue BuALl Bogopocsei BulaeasioT Genodn [3], apupuoie
machaa [7], nuruOHTOpH H cTHMYJASATOpH pocTta [10] n ap. HanGoabmmuii
HHTECPEC NPEACTaBAAIOT (PH3HOJOrHYECKH aKTHBHbIE Bblj1eJeHHS BOJO-
pociaeii u OakTepHil — BHTaMHHLI H BHTAMHHONOJA00HLIe BelIeCTBa,
HHUTOMKHBIC J03bl KOTOPBIX Ba)iHee, yeM SHAYHTEJbLILIC KOJHUeCTBA
yIriaeBojoB, 0€eJKOB H APYIrHX BeElCCTB.

BuraMmuubl — THOHYHbIe GHOKATAMH3ATOPHLI, OHH MPOABJIAIOT CBOH
cBoiicTBa B cocTaBe (pepMeHTHHIX cHcTeM. IBce BHTAMHHBI MOMKHO pas-
AENNTH Ha ABe GOJbLINEC I'PYNNLI: BOAO- H KHpopacTBopumbie. K Boj0-
pACTBOPHMBIM OTHOCHTCA BHTaMuHB rpynnul B (B, Ba, Bs, Big).
PP (uuxkornuamun), Ouorun (Buramuu H), C (ackopbunoBasi Kuc-
jgora), doauesas H HHKOTHHOBAs KHCAOTH;, K JKHPOPACTBOPHMBIM —
BuraMui A (axcepodron), 1 (kaavuugepoa), E  (roxodepoa),
K (2 merna- 3 ¢urna-1,4 napToXHHOH), KapoTHHOM/bL K3 rpynubl
BOJIOPACTBOPHMBIX BUTAMHHOB HauOosee u3yveH nuankobGaaami (Bz)
H ero aHalJlori. YCTaHOBJEHO, YTO MCTOYHHKOM KobaJsamuHa B BOjOe-
Max ABJAAOTCA OakTepHH, CHHC-3CJCHBIE BOAOPOC/N M TpHOLI; OH MO-
JKeT  onpeiensaTh CTPYKTYpy  (utonganktonnoit  nomyssuuy - [8].
M melorest cBeleHnsi O 3HAYHTEILHOM BBbUICJEHHH BHTaMHHOB Oakre-
PHSIMH — CIIyTHHKaM#H CHHe-3eJeHbIX Bojopocaei [5]. He mence Bamx-
HBIM BHTaMHHOM rpynnel B sBasiercs tnamun (B,). Bnepsuie THaMuy
u 6notud (Butamun H) Obian o6Hapyxens B Boje npyaos u osep [18].
B 1946 r. B osepHoit Boje Obil 0GHAPYIKEH PACTBOPHMBIH HHAUHH —
putamun PP, nan uukornnamng [19]. Muorue Boaopocin u Ay THKO-
BHIC, B TOM WYHCJE M MaccoBHIC, HC MOryT pPasBHBATHCHA B OTCYTCTBHE
HCKOTOPHIX BHTaMHHOB. YKasuBaercss Ha OOJbLIYIO POJbL B X ZKH3HH
uramMuuoB rpynnsl B n PP [20]. ¥ Bojgopocneit ¢ ApKO BbipaiKeHHOil
rereporpodueil morpeOGHOCTL B BHTaMHHAX O60abLIas, ueM v obdaurar-
HeiXx aBtoTpodos. Ilpn nepexoge aBTOTPOQPHOTO oprammsMa K YTIJAH-
3amiil OpPraHHYecKHX coc/AHHenHil crnocoOHOCTL K CHHTe3Y BHTAMHHOR
Yy HEro He Tepsiercs, DTO TOBOPHT O KOHCEPBATHBHOCTH VIOMAHYTOrO
OHOXHMHUECKOrO IIpH3HaKa,

He MeHBLIIVIO poJb B KH3HH PHIPOOHOHTOB HTPAIOT H AHPOPACTBO-
pumbic Butamuub: E; A, K, JI H KapOTHHOH/H. B 1965 r. B KJeTkax
HEKOTOPLIX CHIle-3eJeHbX BOAOpocheil 0Ll 00HAPYIKCH b TOKOMepn -
xunon 1 a-rokodepos [17]. Umeiores gannbic 0 CHHTC3HPOBAHHH Kapo-
THHA (NPOBHTaMiHA A) HEKOTOPBIMH HU3WMMH pacTenuamu [14].

Hamu [13] Bnepenic GbliH ONpeiaeicHbl KHPOPACTBOPHMLIC BHTA-
MHHB B Boje P. MOCKBH, npyjia, apreananckoil cksazkuuwl (90 M) H
B rpyntosuix Bogax (10 m).

Fasnauell HACTOALLErO HCCAEIOBAHHA HABJSICTCH ONpEACICHIC CE30H-
HOIl AMHAMHKH JKHPO- H BOAOPACTBOPHMBIX BHTAMHHOB B MNPYAOBOI
Bozc. OHOBPCMEHHO CACANIH 32 CTPYKTYPOH (PHTO- H OakTepHOMIaH-
kToHa. Jlast anaauza Gpaan 3—4 71 BoAbl i (PIJLTPOBAJIH Uepe3 CBeUH
[Iam6epaana. 3atem MOANGHIHPOBAHNBIM HAMH MCTOAOM 3KCTpAarH-
POBANH JHNHIANYIO PPAKUHIO PACTBOPCHIOrO OPranHyeckoro Beule-
crea (POB). Xaopogopmiiblil SKCTPAKT KOHIUCHTPHPOBAJIH HA NJEHOY-
HOM POTOPHOM HCHAPHTEAE H METOA0M TOHKOCJOHHOI XpoMaTorpd-
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¢um [15] NpOBOAKIH KaueCTBEHHBIN aHa/N3 JKHPO- H BOAOPACTBODPH-
MblX BHTaMHHOB. Jl#1 pasmesieHnsi cMeCH KHPOPACTBOPHMBIX BHTaMH-
HOB NPHMCHSIIN CHCTEMBI PACTBOPHTEICH ! IHKIOTCKCAH — 3(pup (A, E.
K , nerpoJeiinpiit acpup — Oenson (kapoguunonast), Xjaopodopm ().
BopopacTBOPHMBIC BHTAMIHLL Pas/IeJsi/in CMCCHIO JICAsNan YKCycHasd
KHCJ0Ta — alleTOH — MeTaHoa — OensoJ. B KaudecTBe NpoABHTENA HC-
nosb3oBasan pactsop ¢ochopHo-MOaHOGACHOBOH  KHCJIOTH B 3TAaHOJE,
OPTOTOJIHAHH-HOANA KaJdHf H KOHUEHTPHPOBAHHYIO CEPHYI0 KHCJOTY.
CBHACTCJIAMH CAYIKHIH XJA0PODOPMHBIC IKCTPAKTHI FOTOBLIX BHTAMHH-
HBIX lpenapaToB. DKCNEPHMEHTAdbHLC /laHHBe NpHBeAeHs B Tabi. L.

Tabauya 1

CeaoHHan AMHAMMKA BHTamunos B soje EpumoBckoro npyna
(3senuropoickuii paiton Mockosckoit ofaacru, 1979—1980 rr.)

Mecst Al d)E K iﬁ:ﬂ‘;ﬂ" B, | B B; | By M HKOTHHOEAS

Hlunapn +- e

dheppadb + | 4 = %

Mupr 4 h -

Atipeab i + 0
Maii + | + 3 . i ) i
Hioie + 4 1 + H 2 H
Hwnw = | s + T e 1 L
Aprycr + 4 X T + + ' )
CoeursOpnb + I = | ~F + & | =k +
ORTAOPL + |+ | + 4 4, + 4
HonGpu -+ | + 1 +

Hexabpb -

Kak suano ns ta6.a. 1, auMoil B Boje npyiaa o0HAPVKHBAIOTCS BH-
Tamunn A, I, Bio. B mapre ncyesaer Buramuu A, B mae I, HO noss-
Jaiotes sutamunbl L, Bo, nukoTHHOBast KHcaora. HauGoabluee pasmo-
obpa3sne BHTaMHHOB HabJ10jaeTcsi JeToM. ITO, BHAHMO, CBSI3aHO
C KH3HeAEATEAbHOCTLIO (HTOMNAHKTOHA. B JeTHHe mecsubl B Mpyay
BCTPEUAIOTCst CJACAVIOUIHe THNb Bogopocaei: Cyanophyta — 86 341;
Chlorophyta — 47232, Euglenophyta — 497;  Bacillariophyta —
| 772 xu./ma, no npeobaanaior sejenbie H CHHE-3€J€HBIC BOJOPOCIH,
Boaa npyaa <«userers» cuue-zenenblMi BojopocasiMi. Kax yike neoj-
HOKPATIIO OTMEUAJOCh, LIBEeTeHHe BOALI YXVY/lUJdeT ee OpraHoJientHye-
CKHe KavyecTBa, a MPOAVKTBI HH3HCIACHTCJILHOCTH BD,&,G]]{]E-’IEH MOTryT
ObiTe TOKCHYHBIMH jast ruapobuontos [11]. HauGoabluee KosuHuecTso
DakTepnit orMeyasoch B Hioge — 2500000 B 1 mi. ITo coBpemeHHEIM
npejerasaenuaM [1] ans nepeokucienns nanbonee peakuHOHHOCTOCO0-
Mol (ppaxknueii POB siBastiorest Junujbl, 0COOEHHO HEHACHINIEHHBIE
Aupuple kucsors (HZKK). Tlocneanne Jierko noasepraiorcsi okKmHcJe-
HHI0 ¢ obpazoBaHHeM OMOJIOrHYECKH AKTHBHBLIX NPOAVKTOB [9], Takux
Kak rHaponepekHcH # ¢BOOOAHBIE pajuKaabl, sBAsioUHecs ocobo
onacuuiMu 3arpasHsiomumu BeuwlectsaMu [16]. IasoxupakocTnsiii xpo-
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MaTorpaHuucckuii anajgns aunuadHoil dpakuud POB  BwisiBiia, uro
Handoanuiee koanyectso KK cogepxures B Bojde «UBETVIETOY
npyaa (raba. 2).

TaGauya 2

Haamune HEHACWINEHHBIX MHPHLIX KHCI0T B BOJE E]}EIHBEHU'I'G npvaa
B BECEHHE-OCEHHHM nepuoa

=2 Meacayna-
b destnhe naanen lowv | 2sv | 2svi|2vi |1 v x| 2 25 X1
TVl
Kanpinosan 8:0 4 + i 1 L
Kanpraoeas 10:0 + Ha IS
¥naekanosan 11:0 i- +-
Javpinosay 12:0
Tpuaexanosas 13:0
Mupueriinonan 14:0 4 d
IenTarekanoR A 15:0 }-
lNansMiaTHHORAR 16:0 + i - & +
1621 i ¥ ¥ * * %
16:2 ¥ ¥ 3
CreapruHoBas 15:10) -
Oacunosas 18: | b3 e % ¥ RS
Junoacsan 18:2 e
Apaxuaononas ) s () e 18 Y " 1%
JIpyKoBas 201 * - t
berenonas 2210 +

n;.'!ll MEYAHNCL & -
HEC KHCEJMOTH.

HCHACKHILCHHLIC AHHPHLIE KHCTOTH, -E—-— HACLUIICH i@ 2KUp-

Rax Bujauo m3 ganuuix rabqauusl, HanbGoasuree xoanuccerso HAKK co-
JACPIKHTCH B BOJAe IIpyjia Bo BpewMs userennsa. B konie cenrsndps use-
TeHHe B Npyay 3atvxaer n xoauyccerso HJKK namaer, vmenzmacres
It pa3nooOpasne KHPHBIX KHCIOT.

Kak masectro [1], HKK nerko okncasiiorest ¢ obpazoBaiiey TOK-
CHUECKMX NPOAVKTOB mncpeoxkucaenns. [Ipn onpejpeaenun nepexneei
Obr10 oGHapyxeno [12], uro nanMenbliee HX KognuyeeTso (2.5-10-9 —
7,8 - 10°7) npuxoanTCst 1Ha JICTHHE MeCcsHllbl, T. €. Korjla B BOJAOCMC
AKTUBHO BCreTHpPYeT (PHTOINAHKTOH, CHOCOOHBIT BLIACAHTL a@HTHOKHC-
jgutean [12]. 3umoii, Koria ulcI0 KJICTOK BOJAOPOCICH HanMeHbliee,
KOJIHYECTBO MepPeKHceil napacracr.

Kak H3pecTHo, nepekHeH eficTBYIOT OTPHILATECILHO Ha MHBUl opra-
HuaM. O MOIVT BBI3BATL  JICCTPYVKINIO  CVABGDLIIPHABHBIX Tpynil,
HHAKTHUBHPOBATL (epMenTHl JIBIXaHHA H TVIHKOJH3a, NOBPeXKAaTh MeM-
Gpair KJCTOK H BO3JAEHCTBOBATL Ha HX HacleACTBeHHBI annapart [4].
CoBepiieHno OUCBHAMO, UTO oOpa3zoBalHe NepekHceil JJs opranmMsMma
Hexkeaarteabno, Iloyromy v riipodHoHTOB HMECETCSI CHCTEMa peryJH-
pPOBaHUN NEPEOKHCaCHHs, NpeAcTaBaeniias auTHPaJANKAIbHBIMY COeIH-
HEHHAMH M allTHOKCHAAHTAMIL,  KOTOPHIMH, B UacTHOCTH, SIBASIIOTCS
MHOTHE BHTAMHIL, ocodenno Torkodgepoanb [ 1.

B pasrap usercnusi B Boje npvia oOHapymusajoch OoJbINCe pa3s-
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go0o0pasiie BUTAMHHOB, HAUPHMCP A0 D BHTAMHIOB Kjacca TOKogepo-
aoB (Tada. 3).

Tabauya 3
cBpems yiepmanua» PasanunniX ToK0(eposos U peakuus ¢ XJA0PHAOM CYPhMbI
. Bpeun
[oROdepuan v 3o A H Balis, % Orpamsanne
Toxon 19 He oxpammsaercs
c-Toxoepoa 58 OpanAeso-KpacHblil
f-Toxodepon 35 CBETN0-KOPHYHERELH
y-Tokodepoa 37 SeeH b
£-Tokohepot 49 OpanKeso-HenToli
S-Torodepod 23 KpacuoBaTo-KopHIHeBbIil
11-Tokodepaoa 32 Pikapo-Kopuuuensli
s-Toxodepon 32 Kopnunesulii
5-MeTHATOKOM 2 JIHA0BO-CepHil

HMjentnduKanuio TOKo(MepoJaoB MNPOBOAHJN [0 «BpeMEHH YICPXKHBA-
HUS» ¢ METUHKOM «-TOKO(epOJOM H 10 XapakKTepHBIM HBETHBIM peak-
UM ¢ XJOPHAOM CypbMbl. AHAIH3 1MOKa3aj, uTo B [EPHOL LBETCHHA
npy/a B BOAE HPHCYTCTBYIOT OT 3 10 5 BHAOB Tokodepoiios (o, B, n, 9,
5-MeTHJATOKOM), HO mnpeobaanaer o-Tokopepoa. OCeHbl YBEaHUH-
BACTCH KOJHMECTBO S-ToKodepona o H-METHATOKOJMA — HanboJee cTa-
OMABLIIBIX TOKOGCPOJIOB.

Mrak, ycTaHOBJICHO, UTO Boja IIBeTyluero npyjta coaepxut HFPKK.
OanaKo KOJHYeCTBO OpPraHHueckuX MepPeKHCeH B 3TO BpeMda HaHMeHb-
lee, a pasHoobpaszue BHTAMHHOB — HHIHOMTOPOB €BOOOAHOPANHKAJD-
HOCO OKHCJICHHS — Haubodblice. ITO NO3BOJSET CACHaTh BHIBOJA O TOM,
4TO (PHTOMJAHKTOH AKTHBHO dopMHpYyeT cpely, 6JaronpHsaTHYIO A
CBOEH KH3HEACHTCILHOCTH M OANOBPEMEHHO cooluact BoAe OHOJIOTH-

JCCKVYI) MOJHOLEHHOCTD.

Hocrynuao
14/VIII 1981 e.

Hucruryr sodnoly npobae,
2. Mocksa
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YIAK 556.5

Mpodaema KOMINEKCHBIX OHEHOK KAYECTBA MOBEPXHOCTHLIX BOX W NYTH ¢e peluc-
wun. Jlosauckni B. P. Komniexcunle olCHKH KAYeCTBA NOBCPXHOCTHLIN  BOM,
1984, c. 6—14.

PaccMaTpHBAlOTCA OCHOBHBIE HAaNPaBJCHHA NPoOGJACMB KOMAJEKCHBX OICHOK Xa-
HECTBA TOBCPXHOCTHEIX BOJL. YKa3bBaeTesl HA HeoOXOAHMOCTH pazpaboTKn  Kpure-
pPHAJNBHON OCHOBBI OUCHKH 0J4ronoJyiHs TOBEPXHOCTHHX BO/L; NPE1N0JaraeTcs. uTo
CHCTEMA KPHTEPHEB JOJIIKHE BKIIOMATH IKOHOMHYECKHC I COUHAILHLIC VCIORIS OleH-
Ky Kauecrsa BoA. CHopMyIHPOBAHLL OCHOBHBIE TPEOORANHS CHCTEMB! KOMILICKCHBIX
DIEHOK KAYeCTBa NOBCPXHOCTHRX BOJL.

Buba, 20).

YIK 628.394 : 556.5

Kaacempuranun nopepxnocTibix BoJd, OCHOBBIBAIONIMECSH Ha OHENKE HX KA1ecT-
BeHNOro cocroanusn, Bepunuen ko A, A, KoMnickcHsie ONCHKI KauceTea nosepx-
HOCTHBIX BOa, 1984, ¢, 14-—24,

PaceMorpeisl OCHOBHBIC NPHHIINNM, HCNOJAL3VEMble NpH NOCTPOEHIT  KaacciHpu-
KAIHI NOBCPXHOCTHREIX BOJL 11a OCHOBE ONENKH HX KaueCcTBCHHOIOD coCTosHusT. OTMeue-
Hbl TC HOBLIE HANPaBJICHHSA, KOTOPLIC TOABHIHCL B Januoil  obaacTi 8 nocaepine
rojel. ObocHosana HeoOX0ANMOCTL OBDGHIENIST  HMEIOUDIXCH HEVUHBIX  pAaspadoToR
H TIOAFOTOBKH CHCUHAJABHOIO CTAHMAPTA, KACAIOMErocs KAACCHPHKALUMH ApipoaHbIX
BOAOTOKOB M BojoemMoB. Hameuennl nyru BunodHenus vkazamnoit zatavn.

Tatn. 2. buba. 26.

YAK 628.515: 004.12.517

Murerpanphbie olleHKH M MX MCNOAL3OBAHKE NPH L0ATOCPONHOM [POrHOZKPORA-
HHH KauecTsa Boabt pek. Il atnin A. C Kommiaekenble OUCHKH HayecTBa [IOBEPXHOCT-
nHocTuwy Bod, 1984, ¢, 2433,

Paccmatpunaercst 1OCTPOEHHE MHTErpafibHONl OLUEHKH Kauectsa Boasl no [npor-
Hosnpyemuy nokazateaasm. llokasatean pasbutrst va 4 rpynns, ofbeinnennsie 5 co-
OTBETCTRYIOMIHE yacTILIe HIELeKCL, N0 KOTOpLIM CTpoHTes ofolenuuil npiexe wa-
HCCTBA BOJAI H KOHTPOJHPYEMOM CTBOpE H peKe B LEJTOM.

Taba. 4. Bu6a. 10.



YIK 556.5.01

Mpumenenne oGobmennbix nokasaTedeil Aad OUEHKM YPOBHS  3arpPA3HEHHOCTH

BOnHbX 00beKTOB. Benorypos B. I, Jlosauckuit B. P.,, [lecuna C. A.
KoMiunekeHble oneHKHl KauecTsa NoBepxnocThbix soid, 1984, ¢ 33—43.

PaccMmaTpuMBaOTCH BONPOCH CO3AAHMI KOMIMIBKCHEIX NoKazaTteneil aas obobien-
HOM oleHKH KauecTBa BoAbl. Jlaercs cpaBHHTENbHAs XAPAKTEPHCTHKA  Pa3JIHUYHLIY
Mojanpukaunii KoapdHunenra sarpasnentoctd (K3), onncsiBaeTca MoTOMMKa pacuera
nokasarean K3, KOTOpulii MOMXHO CYHTATh NOKasaTeJeM, YVAOOHHM JAJA TpaKTHYe-
CKOr0 INPHMEHEHHH, NO3BOJAIONIHM OUCHHBATL M CONOCTABJATL MeXAy coboil YPOBHH
3ArpAHEHHOCTH BOANLIX OOBEKTOD W TENACHILHH HX HIMCHCHHH.

Tadbn. 1. Ma. 1. Buba. 8.

YOK 628.515 : 004.12.517

YnpouieHusle opMyasl A48 oueHku Kayecrsa poabl. I'ypapnit B, M, Kap-
tramwon J. H, Unknua B. K. KoMmniaekcusie oUeHKH KauyecTBa I[OBCPXHOCTHHIX
son, 1984, c. 44—47,

AnaJgH3HpYIOTCS NOAXOAB K NpobacsMe KOMMJAEGKCHOroO OLEGHHBAHHS KauecTsa BO-
apt. Jlesaercs BHBOMN, yTO Aanpas npobiema AoJKHA peluaThca myTem paspalboTEH
Pa3MYHBbIX METOJNOB OUEHHBAHHA B 34BHCHMOCTH OT KOHKPETHBIX NOCTAHOBOK 3zanav.
[Ipu 3TOM NOAMEpKHBAeTCH HeOOXOJAMMOCTH H3IYUEHHA JOCTOHMHCTB M HEAOCTATKOB
9THX METO/I0B, TAK KaK Yy KamJAO0ro Meroja ecTh cBos o00JacTh npumMenenus, rie o
HAeT IOCTATOMHVIO TOYHOCTh. AHANHZIHPYIOTCS BaXKHEHUIHE (akTopPLl, OnpelensiomHe
BUJL KAMKI0I OLEHKH.

[lpennoxennsie ynpouleHHble @QOPMYJILl OUCHHBAHHA KaWieCTRa NOREPXHOCTHHIX
BOJI NPHTOAHB O/ [PAKTHYECKHX LeneH.

Ta6a. 1. buba. 4.



YIIK 576.8 : 591.556 : 591.524.1

O NPHHIHNAX MOCTPOEHHS KJACCHPHKAUHH KayecTBa NMOBEPXHOCTHLIX BoA. A M-

Ggpaaene J I Kommiekcusie OUGHKH KayecTsa NoBepxiocTubix sos, 1984,
c. 48—060.

Ha ocHoBaHHH Pe3VALTATOR KOPPENALLHOHHOIQ H PErpeccHOHHOrO aHaJH3a HaTyp-
JbiX HeoaenoBaiifil Boiabl 33 pek paspaboTaHa CHCTEMA OUCHKH 3arps3HCHHOCTH ped-
nelx Bog no 13 nokasaredsaM (B ToOM uHeae 8 MHKpoOHoAOrHYeckHx). Ilpu nomown
perpeccHOHIbIX VPaBHCHHIL NoKasaua npaMas 3aBHCHMOCTh HIMEHEHHS  KOJAHYeCTBa
MHKPOOPTaHH3MOB OT KOHUEHTPALHH OPraniiyeckoro BeUlecTRa. B cucreme Brie-
agoTest 4 Kaacca 3arpAsHEHHOCTH PEYHOH BOABI (COOTBETCTBYIOIIHE 4 30HaM  ca-
npoGHOCTH). YKa3aHbl BO3MOMKHOCTH HCMOJB30BAHHS BOLB KamIOro Kiacca. I1pen-
JoKeHHan KJaaccHPUKAIHA NO3BOJIACT ONPEAe/IHTL KAK CAHUTAPHO-3NHAEMHOACTHUE-

CKOe COCTOHHHE BOJ0eMd, TaK H CTCHEHb €ro 3arpHasHeHHOCTH OPraHHYMeCKHMH Belle-
CTBaMH.

Taba. 3. Buoa. 38.

YK 628.312.

00630p KOMNIEKCHBIX OLEHOK TOKCHYHOCTH CTOUHBIX BOJ METOaaMu GHOTECTHPO-

Batus, KpaiiHiokosa A H. Kommrekcisie ouenki KauecTsa NOBEPXHOCTHHX BOJ.
1984 r., c. 61—65.

B cratve paercs 0630p KOMMJEKCHEIX ONEHOK TOKCHUHOCTH CTOMHBIX BOJ METO-
Aami OHOTECTHPOBAHHS M NOAUEPKHBAETCSl BAXHOCTHL NpoBedenus pabGoT B 3710l 0f-
JAcTH. ¥YKaszaubl OCHOBHEIE HanpaBJeHHs paboT, NpoBOARMEIX B0 Bceecowawom Ha-

YUYHO-HCCICNOBATEALCKOM HHCTHTYTE HO OXpaHe BOA, H NEPeYHCJIeHLl  HEKOTOphie
MOJAYYEHHBIC Pe3YALTATEL

Bu6a. 7.



YIK 556,388 4 556.5

K ouenke sarpsianennoctd nojazemunix soa. leperiwoxw A, H, Canprukuna
M. T Komnnekcusie oUCHKH KauecTBa MOBEPXHOCTHBIX Boa. 1984, ¢ 65—T71.

[Mpeaaaraeren KnaccudUKAIMA KauyecTBa MOA3CMHBIE  BO, MOABEPKCHHOMY  aK-
THEHOMY aHTPOHOICHHOMY BO3ACHCTBHID. ONPefle]eHBl YCIOBHA BLIOOpA OlEHHBAEMLIX
MOKAZATEAN B 33BHCHMOCTH OT COCTABA NPOHSBOACTBCHIBIX OTXOILOB, KOJHYCCTBA H
BHAZ HCTOUHHKOB 3arpR3HeHus.

[lpuMenerne npetomesHoro MeToHYeckoro nojXola K OUCHKe KadyecTBa Noi-
SEMHLIX BOJ PACCMOTPEHO HAa KOHKPETHOM NpHMepe.

Tabn. 2. Ha. 1. BuGa. 10

YIOK 556.115:577.4 : 615.9

K sonpocy 0 OMOMHIAMKAUHM 30H AHTPONOrEHHOr0 BO3AEHCTBHS TOMEMHOIO MCTOY-
HHKA 3arpAsHeHdd B YCA0BMAX oaurotpoduoro sojpoema. 3o3vasn C. C, X v -
kos B. U, Marsees A. A Koumnaexkcusie ONEHKH KAueCcTBA  HORZPIHOCTHLIX
Boil, 1984, ¢. 71—76.

MiuoroaeTnie HaGIOACHHS 1OKA3BLIBAIOT, uTO Haubojaee ONEPaTHBHLIM N JLOCTO-
BCPHBLIM LIS KOMIVIEKCHOM OUEGHKH KayccTia BOA H onpelesenns 30HB BAHMIHA Npo-
MBIILTEHHBIX CTOUNBIX BOJA ABAACTCH MCETO 3KOJOIHYCCKOIO KapTHDPUOBAHHS, OCHOBAI-
HbilT H4 CcTaTHCTHHecKoll oOpaloTke Manibix.

Ananus ojaHOBpeMeHHBX cOOpPO8 PAIJIHUHBIX TPVINT THAPOSHONTOR, HCADJALIVE-
MBIX [IPH SKOJMOFHYECKOM KADTHPOBAHHN, [03BOJACT PACHOJOKHTL HX [10 3HAMHMO-
CTH B OIEHKE KauecTsa BOAL B cjdciAyiouleM pnopsiake: 1) Muxpoduiopa JOHHBIX ©OT-
auxcenuii 1 soobentoc, 2) Gaktepnomianwkrod, 3) soonnaHkron, 4) mronaaHkTon,
5) aropansubit GurobenTtoc. '

Cheayer oJHAKO HMETb B BHIAY. 4TO alTPONOreéHNoe BO3IAENCTBHE HOCHT,  Kax
NpaBiJ0, MHOTOMAAHOBLIA XapakTep, H HMCHHO 10O3TOMY HPH TFHAPOOHONOrMHECKOM
MOHHTOPHHTE JIIS MOJYUCHHA OOJHBIX F JOCTOBCPHBIX JIAHHLIX O CTencHH BO3ACHCT-
BHA Ha 3KOCHCTEMY BojoeMa HeoOX0JIWM KOHTPOJL BCEX €€ COCTaBJAACIIHX.

Ha. 3.
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KOMMaeKCHBbIE
OLIEH KU

KayecTna
MOBEPXHOCTHbIX
BO/I

Ocsemensl ocHOBHLIE Pe3yAbLTATEHI HCCACLOBAHMI, BBINOJNEN-
HpiX 8 CCCP u 3a pyGemoM, no paspaGoTke KOMMJEKCHBIX Olle-
HOK W KJAACCH(MKAUMIl KAuecTBA MOBEPXHOCTHLIX BOJ M onpeje-
AEHBI TEPCNEKTHRHLIE HANpPaBAEHHA JajbHeiliwHX paspaboTok B
yKazannou obaactH. PaccMOoTpennl BONPOCH, CBA3aHHBIC ¢ thop-
MHPDOBAHHEM CHCTEMBI KPHTEPHEB OUEHKH COCTOSHHS  BOJAHBIX
00bLEKTOB, pPaspatoTKoli HOBBLIX METOAOB KOMIMJEKCHBIX OLCHOK
NP PEIICHHH BAMHEHIIHX BOJOXO3ANCTBEHHHIX npobaeM, B uacr-
HOCTH, B 00JACTH BOJOOXPAHHOIO NPOIHOIHPOBAHMA MIAHKMPOBA-~ |
HHS, ONEPATHBHOIO YNPaBIEHHS KAa4ecTBOM MOBEPXHOCTHBIX BOJIL.

lIpoananusnpoBaHsLl NPHHLKNLL PA3AHUNBIX KaaccHpHKaumg
KA'M€CTBa BOAB BOAMBIX O0LEKTOB, OMBIT MX NPHMEHEHHS B NPAK-
THKC OXPaHbl BOJ psijaa CTPAH W HAMEHEHBI NYTH COBEPIEHCTBO-
BAHHA HA OCHOBE MCMOJABIOBAHHA KOMIJIEKCHBIX OLEHOK KavecTBa
NOBEPXHOCTHBIX BOJ.




