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BBenenne

OcHoBHasi 1eNlb pa3pabOTKH HACTOSIIMX METOJMYECKHX YKa3aHWi oIpeaessieTrcs cratbeid 78
Bonnoro xonekca Poccuiickoit denepanyu [1] u cOCTOMT B TOM, YTOOBI Ha TOCYJapCTBEHHOM YPOBHE
JIaTh O THAPOXMMHUYECKHM IT0Ka3aTelsiM OOOCHOBAHHYIO CTATHCTUYECKYI0 MHpOpMAIHio 00 ypOBHE
3arps3HEHHOCTH  ITOBEPXHOCTHBIX BOJX B cTpaHe. Jlis MOCTMKEHWS ITOCTaBICHHOW —LIeNH
METOIMYECKHUMH YKa3aHHUSMH CO3JIaeTCsl METO/MYEcKas OCHOBa OOpabOTKM JaHHBIX peryJsipHBIX
HaOmroeHui ['ocy1apcTBEHHOTO MOHUTOPUHTA BOJHBIX O0OBEKTOB 32 XUMHYECKUM COCTABOM C LIENBIO
WHTErpajbHOW OIIEHKHM KauyecTBa IIOBEPXHOCTHBIX BOJ MO KOMIUIEKCY 3arpsi3HSIONIMX BEIIECTB,
HaOmoqaeMbIX ceThio [ocynapcTBenHol ciyx0b1 Habmonenuii (I'CH) Pocruapomera.

1 Ob6nacTh NpUMeHeHUSs

Hacrosimue Meromuveckue yka3aHHs YCTaHABJIMBAIOT TOPSIOK pacuera CHUCTEMBI ITOKa3aTeleH
KOMIUICKCHON OIIEHKH M KIACCH(PHUKAIMIO 3arps3HEHHOCTH, KadyecTBa IIOBEPXHOCTHBIX BOJ, Ha
kotopbix cetbio I'CH npoBoasiTcs HaOMIOAEHUS 32 UX 3arpPSI3BHEHUEM.

Metoandeckue yka3zaHHs MOTYT ObITh UCIIOJIb30BAHBI JIs 00paOOTKH U 00001IeHUS HHGOPMAIHH O
XUMHYECKOM COCTAaBE IOBEPXHOCTHBIX BOJ C IICJbIO MONYYCHHS KOMIUIEKCHOH OIIGHKH UX CTCIICHU
3arpsI3HCHHOCTH.

Mertoaudeckue yka3aHHs NpPEIHA3HAYCHBI JUIA UCIONB30BAHUS B OPTaHU3ALMUAX U YUPCSIKICHUAX
PocrunpomMera mpu BBHIMOJHEHUN HAYYHO-UCCIICIOBATEIbCKUX, IPUKIIAIHBIX, PETHOHATBHBIX M APYTHX
BHJIOB Pa0OT, CBSI3aHHBIX C OIICHKOW KayecTBa MOBEPXHOCTHBIX BOI.

2 HopMaTUBHBIE CCHUIKH

B HacTOsIIMX METOAMYECKUX YKAa3aHHUSX HCITOJIb30BAHBI CCHUIKU Ha CIEAYIONINE CTaHAAPTHI:

I'OCT 17.1.1.01-77 Oxpana npupojsl. ['umpocdepa. Mcnonp3oBanue u oxpaHa Boj. OCHOBHBIC
TEPMUHBI U OIIPEIeTICHUS

I'OCT 19179-73 T'unponorus cymu. TepMUHBI U ONpeaeIeHUs



3 Onpenenenust

B HacTosfmuX METOAUUYECKUX YKa3aHUSIX NPUMEHSIOT TePMHHBI U OINpENeSeHHs, W3JI0KEHHBIE B
MIPUIOKEHUH A.

4 O01me moJI0KeHUS

4.1 Meroa KOMIUIEKCHOW OLIEHKH CTEIEHH 3arps3HEHHOCTH MO3BOJSET OMHO3HAYHO CKAJSIPHOW
BEJIMYMHOM OIIEHUTH 3arpsi3HEHHOCTH BOZBI OJIHOBPEMEHHO IO IIMPOKOMY HEPEYHIO WHIPEAUEHTOB U
rokasaTesiell KauecTBa BOJBI, KiIacCH(UIMPOBAaTh BOAY IO CTENEHU 3arpsi3HEHHOCTH, MOATOTOBUTH
aHAJUTUYECKYIO WH(OPMAIIHIO YIS TIPEACTAaBICHUS TOCYAapPCTBEHHBIM OpTraHaM M 3aMHTEPECOBAHHBIM
OpraHH3alysiM B YIOOHOM, JOCTYITHOM [UIsl IOHUMAaHusl, Hay4HO 00OCHOBaHHOM (opme [2].

4.2 Merox pacuera KOMIUIEKCHBIX TOKa3aTeled JaeT BO3MOXKHOCTH (popMalin3oBaTh MPOLECCHI
aHaymu3a, O000OIIEHMs, OIEHKHW AaHaJIUTHYECKOHW HWH(OpMAIMM O XUMHYECKOM COCTaBe€ BOABI H
TpaHCOpMHUPOBaTh €€ B OTHOCHTENBHBIE II0KAa3aTelH, KOMIUIEKCHO OLCHUBAIOIIUE CTENeHb
3arpsI3HEHHOCTU M Ka4eCTBO BOJIbI BOAHBIX OOBEKTOB.

4.3 Jlns KOMIUIEKCHOM OLEHKH 3arpsi3HEHHOCTH IMOBEPXHOCTHBIX BOJ HCIOJB3YIOT PE3YJbTATHI
PEKUMHBIX HAOIIOJICHUI 38 COCTOSIHEM BOZBI BOIHBIX OOBEKTOB.

4.4 TIpUMEHHTENPHO K YCJOBHSAM U JaHHBIM DPEKUMHOTO MOHUTOPWHra ISl OOBEKTUBHOIO
YCTaHOBJICHUS] KAauyecTBAa BOABI BOAHBIX OOBEKTOB M JIOCTOBEPHOTO ONpENENIeHHs CTENeHH HX
3arps3HEHHOCTH MCIONB3YIOT coueTanue AU (epeHInpOBaHHOTO U KOMIUIEKCHOTO CIIOCOOO0B OLICHKH.

4.5 Hay4HO-METOJIMYECKOE PYKOBOACTBO pabOTaMU IO KOMIUIEKCHOH OIEHKE CTENeHU
3arps3HEHHOCTH TIOBEPXHOCTHBIX BOA IO THAPOXMMHUYECKHUM IokaszatensiMm B pamkax [CH
ocymiectBisier [’ XU.

4.6 Jlns1 M37I0KEHHOT'O0 B HACTOSIIMX METOJMYECKUX YKa3aHHSX ajJrOpUTMa pacyera yAeIbHOrO
KOMOHMHATOpHOTO MHAEKca 3arpsizHeHHocTH Boabl (YKM3B) m npoBeneHus kiaccUpUKaMK CTETIEHHA
3arpsi3HEHHOCTHU BOJIbI BOAHBIX 00bekToB B [ XU pazpaborana nporpamma pacuera Ha [I9BM UKISV-
ceTh, OKciulyatupyemas B cpeae Windows. K mporpamme mnpuiaraercst WHCTPYKIMS —JUIst
nonb3oBareneil. MexXperioHaJbHble TEPPUTOPUANIGHBIE YIPABICHUS MO THUAPOMETEOPOJIOTHH H
MOHHUTOpHHTY okpyxkatomieii cpensl (YIMC) mporpammoit obecrieunBatotes. J[pyrue opranu3anuu mo
BOIIPOCaM PHOOpETEeHus! TpOrpaMMbl MOT'yT oOpamarbes B I XH.

5 MeTOlI KOMILTEKCHOM OIECHKH CTENMCHHU 3aIrPA3ZHEHHOCTH IMOBEPXHOCTHBIX BOJ 110
THUAPOXHMHUYECCKHUM MMOKA3aTECJIAM

5.1 OcHoBHbBIE NPUHIUNBI METOAA

5.1.1 TlpUHIMITHATIPHYIO OCHOBY METOAA COCTaBIIsIeT coueTraHue IuddepeHMpoBaHHOIO U
KOMIUIEKCHOTO CIIOCOOOB OIIEHKH KayecTBa BOJIBI.

5.1.2 TlenecooOpa3HOCTh MCIIOIb30BAHHSI KOMIUIEKCHOM OIEHKH OINpEAENSeTcs MIMPOTOH CIieKTpa
3arps3HEHUs BOJHBIX OOBEKTOB M CTEMEHBIO 3arPSI3HEHHOCTH BOJIBI.

5.1.3 Meroau4eckoii OCHOBOH KOMILIEKCHOTO Croco0a SIBIISETCS OIHO3HA4YHAs OLEHKa CTENEeHU
3arps3HEHHOCTH BOJBI BOJHOTO 00BEKTA 110 COBOKYITHOCTH 3arpsI3HSIOIINX BELIECTB:

- U1t TF0OOTO BOIHOT'O 00BEKTA B TOYKE 0TOOpa MpoO BOJBI,

- 32 J1I000# ONpeIeNeHHbI MPOMEXYTOK BPEMEHH;

- 110 JII00OMY HabOpy THAPOXUMHYECKUX MOKa3aTeIeH.

5.1.4 B kadecTBe HOpMaTuWBa HCHOJB3YIOT TpenaenbHO pomyctumble KonueHtpamuu (IT1K)
BpPEOHBIX BEIIECTB JUIi BOABI PHIOOXO3SHCTBEHHBIX BOJOEMOB, a TaKXKe BOIHBIX OOBEKTOB
XO3SHCTBEHHO-TIUTHEBOTO M KYJIHTYPHO-OBITOBOIO BOJOINONB30BaHMs [3-6] - Haubonee KeCcTKHe
(MMHMMAaNbHBIE) 3HA4YEHHS W3 COBMEUICHHBIX CIHCKOB, PEKOMEHIYEMBIX ISl IOATOTOBKU
WH(OPMAIMOHHBIX JOKYMEHTOB II0 Ka4yeCTBY MOBEPXHOCTHBIX BoA. Jlisl BemiecTB, Ha KOTOpBIE
HOPMAaTHBHBIMHU JOKYMEHTaMH INPEAYCMOTPEHO MX MOJHOE OTCYTCTBHE B BOZAE BOJAHBIX OOBEKTOB, B
kauectBe [1JIK ycnoBHo npunumaertcs 0,01 MKT/ M [7].

5.1.5 KoHCTpYKTHUBHON OCOOCHHOCTBIO METOJa KOMIUICKCHON OIICHKHM CTCICHH 3arps3HEHHOCTU
MIOBEPXHOCTHBIX BOJ IO THAPOXUMHYECKUM MOKA3aTelsIM SIBJISETCS IMPOBEJCHUE Ha IIEPBOM OJTare
JIETATBHOTO TIOKOMITIOHEHTHOTO aHaln3a XMMHYECKOTO COCTaBa BOJBI M €ro0 PEeXHMa OLEHOYHBIX
COCTaBJISIFOIIMX U TIOCIIEYIOIIee UCTIONb30BaHKE MOTYUYEHHBIX OLEHOYHBIX COCTABIISIOIIMX HA BTOPOM
JTare A1l OAHOBPEMEHHOIO y4eTa KOMIUIEKCa HaOJI01aeMbIX WHIPEJNEHTOB U TIOKa3aTeslel KauecTBa
BOJIBI.

YpoBeHb 3arpsI3HEHHOCTH BOJBI AaHHOTO BOJHOTO OOBEKTa B KOHKPETHOM ITYHKTE HAOIIOJECHU,
OIlpesieIsIeMbIi  Yepe3  OTHOCUTENBHYI0O  XapaKTePUCTHUKY, PpACCUMTAHHYI0 TI0  peallbHbIM



KOHIICHTPAIIMSIM COBOKYITHOCTH 3arps3HAIONIMX BEIIECTB W COOTBETCTBYIOIIUM KM HOpMAaTHBaM,
SIBJISIETCSI [IEPBBIM COCTABHBIM DJIEMEHTOM METO/[a KOMIUIEKCHOM OLIEHKH.

YacTora OOHApY)KEHHS KOHIICHTpAIMi, MPEBBIIIAIONINX HOPMATHBBI, SBIISIOMIANACS KOCBEHHOM
OLIEHKOH TPOJOIDKMTEILHOCTH 3arpsA3HEHUsT BOJBI, TaKXKE XapakTepu3yeT Mepy BO3JIEUCTBUS
3arpsA3HSIONIMX BEIIECTB Ha KAY€CTBO BOTHOMN CPEbl M ABIIAETCS CIEAYIOIIUM COCTABHBIM 3JIEMEHTOM
PEKOMEH/IyeMOro MeTO/[a OIICHKH.

CoueraHre YpOBHS 3arpsA3HEHHOCTH BOJBI OIPEIETEHHBIMH 3arpsS3HAIOIIMMUA BEIIECTBAMH U
YacTOThl OOHAPY)KEHHS CIy4aeB HapylIeHHs HOPMATHBHBIX TPeOOBAHHMH IO3BOJIAET IONYYHUTH
KOMIUIEKCHBIE XapaKTEPUCTUKH, YCIOBHO COOTBETCTBYIOIIHE "HONMAM" 3arps3HEHHOCTH, BHOCHMBIM
Ka)</IbIM MHTPEIMEHTOM U ITOKA3aTeNIEM 3arPA3HEHHOCTH B O0IIlee KaYeCTBO BOJIBI.

Bki1a OTAENbHBIX 3arpA3HSIONIMX BEHIECTB B OOIIYIO 3arpsA3HEHHOCTH BOJBI BOJHBIX OOBEKTOB B
pPEabHBIX YCIOBUSIX MOXKET OMPENENATHCSA JIMOO BBHICOKUMH KOHIICHTPAIlUSAMH, HAOII0JAeMbIMU B
TEUEHHE KOPOTKOrO MPOMEKYTKA BPEMEHH, JIMOO HU3KUMHU KOHIICHTPAIMSIMHU B TEUEHHE JTUTEIHLHOTO
neproaa, JTUOo APYTUMH BO3MOKHBIMH KOMOHMHAIIMSAMHU PacCMaTPUBAEMBIX (PAKTOPOB OLIEHKH, Y4ET
KOTOPBIX JOJDKEH BECTHCh HE MapajUlelbHO 110 JBYM CaMOCTOSTEIbHBIM XapaKTEPUCTHUKAM, a
OJIHOBPEMEHHO Yepe3 000O0IICHHbIH TOKa3aTeb.

KayecTBO BOIBI BOAHBIX OOBEKTOB €CTh (YHKIMSA HE TOJBKO OTIACIBHBIX I[TOKa3aTelei
XMMHUYECKOTO COCTAaBa BOJIBI, POJIOJIKUTEIBHOCTH, MEPHI BO3ICHCTBHS KaXKIOTO U3 HUX M Pa3IMYHBIX
KOMOHMHAIIMH ATHUX OLEHOYHBIX XapaKTEPHCTHUK, HO TAKKE IEPEYHS M KOJIUYECTBA YYUTHIBAEMBIX B
KOMIUIEKCHOM OILIEHKE 3arpsA3HSIONIMX BEIIECTB. I[IpHHMMAs YCIOBHE aIIWTHBHOCTH JCUCTBHS
TOKCHYECKUX BEIIECTB MPH HMX OJHOBPEMEHHOM MPUCYTCTBHH, OKOHYATENbHBIA KOMILIEKCHBIH
MOKa3aTeIb KauecTBa BOJABI ONMPENEIseTCs CYMMUPOBAHHEM OTIENBHBIX MMOKa3aTellei, OleHUBAIOIINX
BKJIaJ] K&XIOT0 3arPsI3HAIONIECTO BEIIECTBA B OTACIHEHOCTH.

5.1.6 OcHoBo#l mU(pdepEeHIUMPOBAHHOIO CIIOCO0a SBISACTCA OICHKA KadecTBa BOIBI BOIHBIX
00BEKTOB TI0 OTAEIBHBIM 3aIPA3HSIONIMM BELIECTBAM C HCIIOJIb30BAHUEM CTATHCTUYECKHX MPUEMOB.

5.2 Cucrema ¢opMain3oBaHHbIX NOKa3aTe/eil KOMILIEKCHOI OlleHKH

5.2.1 B cOOTBETCTBMHM C HACTOSIIIAMH METOAMYECKUMH YKa3aHHSIMHU PACCUMTHIBAETCSI HaOOp
(opManM30BaHHBIX XapaKTEPUCTUK W3 JBYX TPYMIl OIEHOYHBIX ITOKa3aTeleld - MPOMEXYTOYHBIX U
OCHOBHBIX, IIEPEYEHb KOTOPBIX IpUBEAEH B NpuiokeHun b. PackpeiBaromye ux (U3HYECKUA CMBICI
TEPMUHBI U OIpENeTECHUs H3JIO0XKEHBl B NPHIOXKEHUH A. BOJBIIMHCTBO MOKa3aTenel, BXOAAIIMX B
TPYyNITy MPOMEXYTOYHBIX, OOIIEU3BECTHBI W MCIOJB3YIOTCS Ul JANbHEWIINX pPacyeToB OCHOBHBIX
nokazatened u koadduirenta 3anaca. OCHOBHbBIE ITOKAa3aTeNU CIYKaT sl KOMIUIEKCHOH OLEHKH
CTENeH! 3arps3HEHHOCTH BOJIBI BOAHBIX 00beKkTOB. OlleHNBaHHE KauyecTBa BOJIBI MOXKET MPOBOAUTHCS
KaK C NPUMEHEHHWEM BCEro Habopa IoKa3aTelieid, TaKk M OTAENBHBIX HX TPYII, JH0O0 eAWHUYHBIX
XapaxkTepucTuk. [IoMHUMO YHCIEHHBIX 3HAYSHUH ISl OLIEHKH YIOTPEOISIOTCS U COOTBETCTBYIOIINE M
KayeCTBEHHBIE CJIOBECHBIE XapAKTEPUCTHKHU.

5.2.2 HauGonee wH()OPMATUBHBIMH KOMIUIEKCHBIMU OII€HKaMH, MOJY4aeMbIMH [0 JaHHOMY
METOAY, SABJSIOTCS:

- VIeNbHBI KOMOMHATOPHBIH HHIEKC 3arpsisHeHHOCTH Boaibl (YKU3B);

- KJIacC KauecTBa BOJBI.

3nauenne YKM3B moxeT BapbUpOBaTh B BOJAX Pa3IMYHOM CTeNeHH 3arpsi3sHeHHocTH oT 1 1o 16.
BonpieMy 3Hau€HHIO HHAEKCA COOTBETCTBYET Xy/IIIee KAUeCTBO BO/BI B PA3JIMUHBIX CTBOpAaX, ITYHKTaX
U T.1.

Krnaccugukarust kauecTBa BOJbI, IPOBEICHHAs Ha ocHOBe 3Ha4YeHui Y KM3B, mo3Bomnser pa3aeniTh
MIOBEPXHOCTHBIE BOJBI HA 5 KJIaCCOB B 3aBUCUMOCTHU OT CTEIEHH UX 3arpSI3HEHHOCTH:

1-i1 kJ1acc - yCJIOBHO YHCTas;

2-1 KJace - ¢1abo 3arps3HEHHAS;

3-ii Kacc - 3arpsi3HeHHas;

4-i1 kiacc - rpsi3Has;

5-1 KJ1acc - HSKCTpEeMaJIbHO IpsI3Hasl.

Bonpiielt creneHu 3arpsA3HEHHOCTH BOIBI KOMIUIEKCOM 3arpsA3HSIONINX BEIECTB COOTBETCTBYET
0ol HOMEpP Kiacca.

5.3 TpeGoBanus k ucXoaHOI MH(popManun

5.3.1 B xauecTBe UCXOAHOH MH(POPMAIMU UCIIONB3YIOTCS PE3YIbTaThl XUMHUUYECKOTO aHaIn3a 1Mpod
BOJIbI B TOUKE OTOOpA.

5.3.2 Pacyer KOMIUICKCHBIX TIIOKa3aTeleld TPOBOAMTCS IO pe3yiabTaTaM HaOJIOJCHUA 3a
3arps3HEHHOCTHIO BOJBI PEK W BOJOEMOB, BBITIONHEHHBIX IO €JMHBIM METOJHMKaM B JIa0OpaTOpHUsIX
OIEepaTHBHO-NIPOU3BOJACTBEHHBIX mnoxpasaeneHuit YIMC Pocruapomera [8]. 3OT1o mo3Bonser



WCKITIOYUTh BIIMSHHUE pa3IMiMd B pe3yJibTaTax aHalli3a, CBA3aHHBIX C KCHOJIb30BAHUEM Pa3HBIX
METOJIOB OIPEIEICHUS OTJENbHBIX HMHIPEIUEeHTOB. [Ipy HEOOXOOUMOCTH MOXKHO HCIONB30BaTh
JIAaHHBIE O XMMHYECKOM COCTaBE BOJBI, TOJYYEHHbIE B JIPYTHX BEIOMCTBAX, a TAKXKE PE3yNIbTaThl
KaKuX-JIMOO CHEeUUabHbIX HaOIIOICHUH, MPOBEICHHBIX HAyYHBIMH, ITPOU3BOJICTBEHHBIMU M JIPYTUMHU
opranmzaisiMd.  OZIHAKO HENIPEMEHHBIM ~ YCIIOBHEM HX WCIIOJb30BAaHHsS  SIBISETCS — eIUHAs
METO/I0JI0TNYECKasi OCHOBA MPOBE/IeHHsI 0TOOpa MPo0 M XUMHYECKOT0 aHaJIU3a BOJBI.

5.3.3 lomxHa OBbITH 00EcIeYeHa COMOCTaBUMOCTh HCXOIHBIX TAHHBIX 110 KOJIIMYECTBY WH(pOPMAIIN
M0 Ka)KJAOMY IOKAa3aTesio, YUCIy HCHONB3YeMBIX IOKa3aTeled, MX IEepevHIo, TOYHOCTH HCXOIHON
nHpopManuu u TpedyeMOoil TOUHOCTH 0XKHIAEMBIX PE3YJIBTATOB.

5.3.4 Tlepen HayajoM pacueTOB ONPENENSIOT TepedeHb WHTPEAMEHTOB W TIOKa3aTenel, Ha
OCHOBAaHMM  KOTOPOT'O  pAcCUMTBIBAIOTCS  KOMIUIEKCHBIE  IOKazartend. J{Is  MoAroToBKH
nH(pOPMAaIMOHHBIX MaTEpUaJIOB PEKOMEHIYETCS ITOJIb30BATHCS TPEMS IEPEYHsIMH (TpuiiokeHue B).

O0s3atenbHbli epedeHb N 1 ucronbp3yercs nMpu NOATOTOBKE HHPOPMAIIMOHHBIX MaTEepUaIOB IS
aJIMUHHUCTPATUBHBIX opraHoB. OH BKIIIOYaeT 15 3arpsi3HSIOMIMX BEIIECTB, HaKOoIee XapaKTepHbIX JUIs
OOJIBIIMHCTBA TIOBEPXHOCTHBIX BOJ Beeil Teppuropun Poccuiickoit @enepannn. Pacuer koMILIEKCHBIX
OLIEHOYHBIX ITOKa3aTelieil 10 E€IUHOMY CIHUCKY OOECIIeYHUT KOPPEKTHOCTh NPOBEAEHHS CPaBHEHUS
KayecTBa IOBEPXHOCTHBIX BOJ B TEPPUTOPHAIBHOM AacCleKTe KakK TMpU OIEHKE COCTOSHUS
3arps3HEHHOCTU BOABI 3a JII00OH BPEMEHHOW NMPOMEKYTOK, TaK M TPHU OIpeNelleHHH JIOOBIX ero
HW3MEHEeHHUH.

Pexomennyemsiit nepeuens N 2 ucnonezyercs npu pacuere YKM3B st Tex cTBOPOB U IMYHKTOB,
rZle €cTh HEOOXOAWMOCTb, IIOMHUMO BEIIECTB, YKa3aHHBIX B O0s3aTENFHOM CIIUCKE, Y4YecThb
crenuduIecKue 3arps3HSIONIIe BEIeCTBa.

CoOoaublii mepedeHs N 3 cocraBisieTcsi MoTpeOuTeNieM Uil KOHKPETHBIX HCCIEHOBaHUN WIIH
3ajau.

5.3.5 B pacuere KOMIUIEKCHBIX ITOKa3aTesel UCIONb3YIOT TOINBKO HOPMUpPYEMbIE MHIPEAUEHTHI U
MOKa3aTeIH COCTaBa M CBOMCTB BOJBI BOMHOT0 00bekTa [3-6].

5.3.6 Ilpu BBHINOJIHEHHM CIIEIMANBHBIX 3aKa30B BHIOOp TEPEYHsT MHTPEIMEHTOB M MOKazaTeen
MIPOBOJIUTCSL B 3aBUCHMOCTH OT LM OLIEHKH, HAINYUS PE3yJbTaTOB XUMHYECKOI0 aHAJIN3a BOJABI U C
Y4eTOM IPOrpaMMBbl HaOIIOICHHH.

KonmuecTBo y4uThIBaEMBIX IOKa3aTeell periaMeHTHPYEeTCs IMOCTaBICHHBIMU LIEJSIMH OLIEHKH, C
y4eToM TIporpaMMbl HaONIOJEHWH, a TaKKe HAJIMYHMEM JaHHBIX O XHMHYECKOM COCTaBe
MIOBEPXHOCTHBIX BOJ.

HwxHuil mpefien KOJNWYecTBa YYHMTHIBAEMBIX HMHIPEIMEHTOB OINpPEIESIeTCs] WX MHHUMAaJIbHBIM
YHCIIOM, JIOCTATOYHBIM ISl XapaKTEPUCTUKN KauecTBa MCCIIEAYEMON BOABI 10 BCEM JIMMUTHPYIOLIHM
MOKa3aTeasiM  BPEAHOCTH. BepxHuHWI TIpelen KOIMYecTBa YYUTHIBAEMBIX HWHIPEIUEHTOB HE
orpaHnumBaercs. ONTUMAaIbHOE YHCIO YYUTHIBAEMBIX B IIPOLIECCE OIIEHKH HHIPEIUEHTOB MOXKET
cocraBmaTh ot 10 1o 25.

5.3.7 HocraTouHOCTh 0OOBbEMa HCXONHOW HWH(OpPMAIUHM ONpenensieTcss HCXOAs W3 Tpedyemoi
TOYHOCTH OIIEHKH, JUTUTEIILHOCTH OL[EHUBAEMOI'0 BPEMEHHOI'O HHTEpBaJa.

[lo kaxmoMy WHTPEIUEHTY TNpOBepseTcs Haiuuue HHGOPMAlMH B HEOOXOJUMOM o00beMe.
[Mocnennuii omnpenesnsiercss NI3MEHUYMBOCTHI0O MHIPEMEHTOB B IEpHOJ] 0000IIEHHs, KOTOpas B CBOIO
oyepellb 3aBUCHT OT CKOPOCTH TIPEBPAILEHNUS BEIIECTB, YCIOBUIA pa30aBIeHUs] CTOYHBIX BOJI PEYHBIMU
u apyrux (akTtopos, a Takxke TpeOyeTr 3HaHUsI 0OCOOEHHOCTEH (OPMUPOBAHHUSI XUMHYECKOTO COCTaBa
BOJII BOAHOTO OOBEKTa M TOBENCHHS MHTEPECYIOIUX BemlecTB. [lepedyrcieHHOe YYUTHIBACTCS TMPH
YCTaHOBJICHWHM KAaTErOpHH ITyHKTa CTallMOHApHBIX HaOmoaeHuid. Kareropueil myHkra onpenensercs u
00bEM CBEJECHUI O XUMHYECKOM COCTaBe BOJAbL. MHHHMaJbHOE KOJIMYECTBO JNaHHBIX - 4 MpoObl B
TEUeHHe rofia WIM OJHa Npoda B KBapTal (B THAPOJOTMYECKYI0 (a3y); MaKCHMaIbHOE KOJIHYECTBO
JIAaHHBIX HE OTPAaHUYMBAETCS.

5.3.8 Ilo kaXJIOMy YYUTHIBAEMOMY UHIPEAMECHTY WJIM T[IO0Ka3aTeNl0 3arpsA3HEHHOCTH sl
HaONIONEHUI TIpoBepsieTcss Ha "XapakTepHocTh", "tunmuHocTh" JaHHBIX [9]. KoHuentpauuw,
COOTBETCTBYIOIINE YPOBHSM BBICOKOTO 3arpsi3HEHHsT M OKCTPEMAbHO BBICOKOTO 3arpsi3HEHUs, B
pacyeTsl BKIIIOYAIOT TP YCIIOBUU HAIEKHOCTH MONTYUEHHS 3TUX JIaHHBIX.

5.3.9 Tlpu mpoBeneHUHU pacueToB KOMIUIEKCHBIX TOKa3aTelel C IeNIbI0 CPAaBHUTEIHHOU OIEHKU
Ka4yecTBa BOJbI B PA3JIMYHBIX MYHKTaX HAONIOJCHUH, HA Pa3IMuHbIX y4acTKaX BOTHBIX OOBEKTOB, JINOO
Pa3IMYHBIX BOJHBIX O00BEKTaX UCIIOIB3YIOTCS MaTepUallbl PABHOH PENpe3eHTaTHBHOCTH, T.€. JOJKHBI
ObITh WMJCHTUYHBIMH TI€PEYCHb YYHUTHIBAEMBIX HHIPEAMEHTOB, YHCIIO B3SITHIX JUISi PACCMOTpPEHHS
pe3yNbTaToOB aHallM3a, UX MOJHOTA, paclpe/ielieHne B TeYEHHUE PacCMaTpUBAEMOro EPHO/ia BPEMEHHU U
T.J.



5.4 Texnuka pacuera nokasareJsieil KOMILIEKCHOI OLlEeHKH
5.4.1 TlpenBapurtesnbHas OLCHKA CTEIICHH 3arpsS3HEHHOCTH BOJBI BOIHBIX OOBEKTOB C MOMOIIBIO
k03 puIMEeHTa KOMITICKCHOCTH 3arpSI3HEHHOCTH BOJIBI™

* Texuuka pacdyera Kod(hQHUIHMEHTa KOMIUIEKCHOCTH M COOTBETCTBYIOIIEE HPOrpaMMHOE obecredeHue
MIPUMEHSIOTCS B CETEBBIX MOApasaeneHusx Pocruapomera ¢ suBaps 1997 r.

54.1.1 C nomompo Ko3h¢UIMEHTa KOMIUICKCHOCTH 3arpsS3HCHHOCTH BOIBI OIICHHUBACTCS
KOMILUIEKCHOCTh 3arps3HEHHOCTH BOIBI B MPO0OE, CTBOpE, IIYHKTE, BOMOTOKE W T.A. Pacuer 3HaveHHS
ko3 uIMeHTa KOMIUICKCHOCTH 3arpsA3HEHHOCTH BOJABI K TIPOBONMTCS CHadajga JUIsi KaKIOro
pe3ynbTara aHanu3a 1o popmyse

N,
K, =—1-100%, (1)
g

rae Kj; - ko3 QUIHEeHT KOMIIEKCHOCTH 3arpA3HEHHOCTH BOJbI B f-M pe3yabTaTe aHaju3a Il j-To
CTBOpA;

Nj
3HaueHHEe KOTOPBIX IpeBbINAeT cooTBercTByromue uM IIJIK B f-M pesympraTe aHamusa O j-ro
CTBOpA;

N; - ofmee KOJIMYECTBO HOPMHUPYEMBIX MHIPEJHEHTOB M IIOKa3aTeleil KadecTBa BOJBI,
onpejieIeHHEIX B f-M pe3ynbTaTe aHaju3a i j-To CTBOPA.

OrneHrBaeMblii BPEMEHHOHM HHTEpBAal XapaKTEpU3yeTcs CPEIHHM 3HadeHHeM Kod(ouuuenta
KOMILIEKCHOCTH K

- KOJIMYE€CTBO HOPMUPYEMbBIX MHI'PEAUCHTOB U MoKa3aTejiel KauecTBa BOJbI, COACPIKAHUEC UIIN

KzL’ )

TOE 7y - YHCIIO Pe3yNbTaTOB XHMHYECKOTO aHaNU3a BOJbI, JUIS KOTOPBIX PAacCUUTaHbl 3HAYCHUS
K03(pHUIEHTa KOMIUIEKCHOCTH B j-M CTBOpE 3a k-1 IIeproj] BpEeMEHH.

5.4.1.2 JIns ydera pacnpoOCTPaHEHHOCTH CIIY4YaeB BBICOKOTO M JKCTPEMalbHO BBICOKOTO YpOBHEMH
3arpsi3HEHUS TPOBOJSITCS aHAJOTWYHBIE PacueThl KOA(PQUIMEHTOB KOMIUIEKCHOCTH 3arpsi3HEHHOCTH
BOJBl TI0 3HAYCHUSM KOHIIEHTPALMi, COOTBETCTBYIOUIMX BBICOKOMY M OSKCTPEMAaJbHO BBICOKOMY
YPOBHSM 3arpsizHeHus (npuinoxenue I).

Pacuer ko3 duIrieHTa KOMIUIEKCHOCTH BBICOKOT'O YPOBHS 3arpsi3HEHHUS BOJIBI OCYIIECTBIISIETCS MO

dbopmyie

Ny 0
K, =——:100%, 3)
B3j N
v
rie Kpy; - K0d3GhQUIHEHT KOMIUIEKCHOCTH BBICOKOIO YPOBHS 3arpsi3HEHHsA BOIBI s f-TO
pe3ynbTaTa XMMHYECKOT0 aHAIN3a B j-M CTBOPE;
Ny, - KOIMYECTBO HOPMUPYEMBIX HHIPETUEHTOB U TIOKa3aTesell KauecTsa BOJIbl, CO/IEpIKaHe WIK
3HA4YE€HHE KOTOPBIX MPEBBIIIAET COOTBETCTBYIONINE UM KPUTEPHU BBICOKOTO 3arPSI3HEHHSI.

Pacuer ko3(uimMeHTa KOMIUIEKCHOCTH 3KCTPEMAbHO BBICOKOI'O YPOBHS 3arps3HEHHS BOJIBI
OCYIIECTBIIAETCS IO hopmysie

Nigs
_ OB3f 0
Koy = N -100%, 4
v
rae K»pz; - K03 UIHEHT KOMIIEKCHOCTH SKCTPEMAIIBHO BBICOKOI'O YPOBHS 3arpS3HEHHS BOBI IS
J-To pe3ynbpTaTa XUMUYECKOI'0 aHAJIM3a B j-M CTBOPE;

’ o
N3B?ﬁ - KOJIMYCCTBO HOPMHUPYCMbIX HHI'PCIUCHTOB M IIOKA3aTCJICM KaueCTBa BOJbI, COACPIKAHHC

WJIN 3HaYEHUE KOTOPBIX MPEBBIIIAET COOTBETCTBYIOIINE UM KPUTEPHU SKCTPEMAIILHO BEICOKOTO YPOBHS
3arpsI3HEHUS.

5.4.1.3 Koa¢$pHImeHT KOMILIEKCHOCTH 3arpsi3HEHHOCTH BOZBI HCIOJIB3YETCsl HEIIOCPEICTBEHHO MU
MHTEpIPETALMH PE3YJIbTATOB pacyera Ul XapaKTepUCTUKU BOJHOro oObekra. OH sIBISETCS O4YEeHb
MIPOCTOM, HO B TO K€ BPEMsI BIIOJIHE IOCTOBEPHON XapaKTEPUCTHKON aHTPOIIOTEHHOI'0 BO3/IEHCTBHS Ha
Ka4yecTBO Bozbl. UeM Oombire 3HaueHue K, TeM OoJbliasi KOMIUIEKCHOCTD 3arps3HEHHOCTH IIPUCYIIIA
BOJIE, TEM XY)KE e KauecTBO U TeM Oosbliee BIUSHUE HAa (POPMUPOBaHHE KauecTBa BOJBI OKa3bIBAET
AHTPONOTeHHBIN (haKTop.

VBenuuenne kod(duiMeHTa KOMIUIEKCHOCTH 3arps3HEHHOCTH CBHJIETENBCTBYET O MOSBICHUH
HOBBIX 3arpsI3HSIONINX BEIIECTB B BOJIE aHAIN3UPYEMOro BOAHOTO 00bekTa. Poct 3Hauenuit Kp; u Kop3



yKa3plBaeT Kak Ha To, 4uro mpesbimicHne IIJIK HaOmomaeTcs mo Ooiiee INMUPOKOMY TEPEUHIO
HMHTPEIUEHTOB, TaK U Ha TO, YTO YPOBEHb €r0 BECbMa 3HAYUTEIIEH.

AbcomrotHbie 3HaueHus K, Kp3 1 K5p3 MOTYT IPUMEHSITBCS ISl aHAJIM3a COBPEMEHHOT'O COCTOSHUS
3arpsI3HEHHOCTU BOJBI BOAHBIX OOBEKTOB, BBISBICHHUSI TEHJCHIIMUA €r0 W3MEHEHHsS B MHOTOJETHEM
TUIaHE U JUIs CPaBHEHHSI MEX/Ty COOO0H ypOBHEW 3arpsi3HEHHS BOJIbI Pa3JINYHBIX BOJHBIX 0OBEKTOB.

[Ipu ucnonbzoBanuu koddunmenra K s CpaBHEHHS CTENEHU 3arpsi3HEHHOCTH BOJBI BOJHBIX
00BEKTOB HEOOXOIUMO COOIIOIATh YCIOBUE MPAKTHYECKOT0 PABEHCTBA YKCIIa YIUTHIBAEMBIX B pacueTe
K03 dHIMEHTa UHTPEIUSHTOB U TOKa3aTeNied 3arps3HeHHOCTH. J{omyckaemast Ipu 3TOM pasHHIa He
JomxHa npesbimats 30% .

Koa¢ppuumeHTsl KOMIUIEKCHOCTH 3arpsI3HEHHOCTH MOT'YT ITPUMEHSTHCS KK CAMOCTOSTENIFHO, TaK U
B COYETAHUHU C APYTHMMHU OLIEHKAMU M3JIaraeéMoro MEeTo/a.

[To 3HavyeHUr0 ycIOBHOrO Kod(pQHIMeHTa KOMIUIeKCHOCTH Juisi oxHoro 3HaveHus [1JIK (1 TIAK)
BBIOMpAeTCss METO]] OLIEHKH CTENEHU 3arps3HEHHOCTH BOABI BOIHOro o0bekTa. Eciu oOHapyxuBaercs
He3HaYHTeNIbHAasl KOMIUIEKCHOCTD 3arpsi3HEHHOCTH BOJBI BOiHOTO 00bekTa (K < 10%), oOycnoBneHHas
3arpsi3HCHUEM €IMHUYHBIMH MHIPEIUEHTaMHU, TO MPOBOJAMUTCS MOApoOHOe aAud(epeHIMpOBaHHOE UX
obcnenoBanue. [lpu oOHapyxeHun Oojee BHICOKON KoMmmuiekcHOCTH (K > 10%) npumeHsieTcss MeTo
KOMIUIEKCHOH OIIEHKH Ka4eCTBa BOJbI 10 3HAYEHHI0O KOMOMHATOPHOTO MHIEKCA 3arpS3HEHHOCTH BO/IBI.

5.4.1.4 Ha ocHoBe xo3pduiiuenToB B K, Kpz u Krp; BBIACISIOTCS KAaTETOPUU BOIBI BOIHBIX
00BEKTOB TI0 KOMIIJIEKCHOCTH 3arpsi3HEHHOCTH (npuitoxenue J1).

BonHble 00BEKTBI, Uil BOABI KOTOPHIX 3HaueHus: Kpz coorBerctByror II m III xareropusim
3arpsI3HEHHOCTH BOJIBI, a 3HAUCHUS Krp3 - I, 11 u 111 kaTeropusm 3arps3HEHHOCTH BOIBI, IETIECO00pa3HO
UCIIONIb30BaTh MpPHU TOATOTOBKE "IIpHOPUTETHBIX CIIMCKOB BOMHBIX OOBEKTOB, TPEOYIOIINX
MIEPBOOYEPENHOTO OCYIIECTBICHHUS BOAOOXPAHHBIX MEPONPHUATHI".

Kareropuu Bojpl, ompenenennbie M0 K, Kzz U Kypz UIMEIOT pa3iuyHbIil M (PU3MYSCKHIA CMBICT,
II09TOMY IIOJIB30BaThCA MUMHU CIEAYeT MapajljiebHO. DTH XapaKTepPUCTUKU B3aHMMHO JTOIMOJHSIOT APYT
Ipyra. B cinygae ecnu kaTeropuu He COBMNAJArOT, KA4eCTBO BOABI HAJO paccMaTpuUBaTh C pa3HbBIX
CTOPOH - B P&KUME XPOHUYECKOT0 3arpsI3HEHHsI, HA0II01aeMOro OOJIBITYIO YacTh BpEMEHH roja no K u
JIOTIOTHUTENBHO B pekuMe "aBapuiHBIX ", THO0 "dpe3BbIYaliHbIX cuTyauuil" mo Kp; 1 Kyps.

5.4.2 KoMIUIeKCHasi OIICHKA CTCICHU 3arpsA3HCHHOCTH BOIBI BOJHBIX OOBEKTOB C ITOMOIIBIO
KOMOHMHATOPHOT'O MH/IEKCA 3arps3HEHHOCTH BOJIBI

5.4.2.1 C nomoup0 KOMOWHATOPHOIO MHJEKCA 3arpsi3HEHHOCTH BOJBI OLIEHHBAETCS CTENCHb €e
3arpsI3HEHHOCTH 110 KOMIUIEKCY 3arpsS3HSIONINX BEIIECTB, YCTaHABIMBAETCA Kacc KauecTBa BOJIBI.

KoMOHHATOpHBII HHIIEKC 3arps3HEHHOCTH BOJIBI MOXKET PACCUUTBIBATHCS LIS JIIOOOT0 CTBOPA, JIHOO
ITyHKTa HAONIOJCHUH 32 COCTOSIHUEM IMOBEPXHOCTHBIX BOA, JJISl y4acTKa, JMOO aKBaTOPHH BOIHOTO
00beKTa, JJIsl BOAHBIX OOBEKTOB B IIEJIOM, PEYHBIX 0acCeHHOB, runporpaduyeckux paiioHoB u T.4. [o
Mepe YKpyIHeHHs o0beKTa M3y4eHHsI BO3PacTaeT OTHOCHUTEIHHOCTh PACUETHBIX XapaKTEPUCTHK. ITO
00CTOSITETLCTBO OTHOCHUTCSI HE CTOJIBKO K KOMOWHATOPHOMY HHJEKCY, CKOJIBKO K JIIOOOMY W3
rokazaTesiel, XapaKTepu3yIoIuX OJHO3HAYHO CIOKHBIE U KPYIMHOMACIITaOHbIE TPUPOIHBIE CUCTEMBI.
OpHako, HECMOTPS Ha 3TO, UX MH(OPMATHBHOCTD M PETPE3CHTATUBHOCTH NMPU HAJMYHH JOCTATOYHOTO
o0bemMa HHpOpPMAIIMHU BBICOKA.

Jlo Havaja pacueToB yCTaHaBIMBAeTCs MepUoia 000O0IIeHUs MH(POPMAIMK, 3aBUCSIIUA OT LeeH
OLIEHKH U TIOCTATOYHOCTH 00beMa UCXOAHBIX JaHHBIX. KOMOMHATOPHBIN HHIEKC 3arps3HEHHOCTH BOJIBI
MOXET pPacCUUTHIBATBCA JUIA JIIOOOrO IIepHojia BPEMEHH: CYTOK, JeKajbl, Mecsla, KBaprala,
THJPOJIOTMYECKOTO Ce30Ha, IONYroAMs, I'0Aa, J00Or0 MHOTOJIETHEro IepHoja IpH HaJIHYHA
JIOCTATOYHOI'0 YUCia Mpod.

Pacuer 3HaueHHss KOMOMHATOPHOI'O WHJIEKCA 3arpsS3HEHHOCTH W OTHOCHTENbHAs OIIEHKA KauecTBa
BOZBI TNPOBOMAATCS B 2 3Tama: CHayala IO KaXAOMY H3y4aeMOMY HHIPEIHEHTY U IIOKa3aTelro
3arps3HEHHOCTH BOJBI, 3aT€M pPacCMaTPUBAETCs OJHOBPEMEHHO BECh KOMIUIEKC 3arpsA3HAIONINX
BEIIECTB M BEIBOJUTCS PE3YJIbTUPYIOIIAs OllEHKA.

5.4.2.2 Tlo KaXIOMy WHTPEIUCHTY 3a PAaCUYCTHBINA IMMEPHOJ BPEMCHU ISl BHIOPAHHOTO OOBEKTa
HCCIIEIOBAaHUN OIPEEIAIOTCS CIeIyIOIUe XapaKTePUCTUKHU:

1. TloBTOpsieMOCTh CIIydaeB 3arpsI3HEHHOCTH Ol;, T.€. 4acToTa OOHAPYXKEHHS KOHIEHTpaLHi,
npesbimatonmx [1/IK:

!

n..
o, =—~-100%, (5)
i

TJe 7 - YUCIIO PE3YNbTATOB aHAIM3a MO i-My MHIDEMEHTY B j-M CTBOPE 3a paccMaTpHBaeMblii
MepHOJ] BPEMEHH, B KOTOPBIX COMIEp)KaHUe UITH 3HAUCHHE UX MpeBbiiaeT coorseTcTByomme [TJIK;
2

n;; - 00IIee YHCIIO PE3yabTaTOB XMMHYECKOT 0 aHaNIN3a 33 PAaCCMaTPUBAEMBbIH IEPUOJ BPEMEHH TI0 i-
MY HHIPEITUEHTY B j-M CTBOPE.



[To 3HAYEHHWIO MOBTOPSAECMOCTH OINPEICIIAIOT XapaKTep 3arpsA3HEHHOCTH BOIBI 10 YCTOWYMBOCTH
3arpsi3HEHUs] B COOTBETCTBUHM ¢ TpwiokenueM E. [Io 3HaYeHHIO TOBTOPSIEMOCTH PAaCCUUTHIBACTCS
YacTHBI OLIEHOYHBIH Oamn 1o moBTopsemoctd S, . Ompenenenue 0angoB NPOBOAUTCS ¢

if
MIPUMEHCHUEM JIMHEWHOW WHTEPIIOJISAIINH.

2. Cpennee 3Hauenne kpatHoctn npessuuenns [IJIK B, paccunraHHOE TONBKO MO pe3ylIbTaTaM

aHaymu3a mpo0, TOe Takoe NpeBbllieHHe HaOmojaercs. Pe3ynpraThl aHanmza mpo0, B KOTOPBIX

KOHILIEHTpalys 3arps3Hsomniero Bemecrsa Opiia Hioke [1JIK, B pacuer He BrimtovaroT. Pacuer Benmercs
o opmyie

17,5-
2By
nr _ /=1
ﬂ i r 0 (6)
1y
Clﬁ
K,
XHMMUYECKOT0 aHAIM3a 1A j-TO CTBOPA;

e f,; = - KkpatHocTh mpeBbimieHus [1JIK* mo i-My HWHrpenueHTy B f-M pe3ysbraTe

* OnpenerneHue KPaTHOCTH HApyIIEHUs HOPMATHBa Ul PACTBOPEHHOTO B BOZE KHCIOPOIA OCYILECTBISETCS

o gopmyine
B 1K o, ;
Bo, = ™

O,

C,j; - KOHIIEHTpALs i-T0 MHTPEINEHTa B f-M pe3ynbTaTe XUMHYECKOTO aHajau3a JUll j-TO CTBOpA,
mr/av’.

Ilo 3Hauenumto kpaTHocTu mnpeBbimieHus [IJIK ompenenstoT ypoBeHb 3arpsi3HEHHOCTH BOABI B
coorBercTBUM ¢ mnpuioxenueM JK. Ilo 3Hauenmto cpenHeil kpaTHoctu mpeBbimeHus I1JIK ﬂl.; u

JaHHbIM TaGJ’II/IHH TIPUITOKCHU S X PacCCUUTBIBACTCA YaCTHBIN OHCHO‘IHHﬁ Gam1 1o KpaTHOCTHU
MPEBLINICHUA Sﬁ.’. . OHPEI[CJ'ICHI/IC GayioB IIPOBOAUTCA C IPUMECHCHUEM JIMHEHH O HUHTCPIIOIALINN.
()

3. OO0o0OLIECHHBIH OIeHOYHBIH Oamn S; Mo KaxmaoMy HHrpeaueHTy. OH pacCUMTBIBAETCS Kak
MIPOU3BEACHIE YACTHBIX OICHOYHBIX OAJIOB IO IMOBTOPSIEMOCTH CIY4aeB 3arps3HEHHOCTH U CpeqHen
kpaTtHocTHu npeBbienus I[TJ1K:

S; = S%_Sﬁy_ , ®)
rae S, - 4YacTHBI OIGHOYHBIH O0aaa 1O MOBTOPAEMOCTH CIy4aeB 3arps3HEHHOCTH i-M
if

HMHTPEIUEHTOM B j-M CTBOpE 3@ pacCMaTpHUBAaEMBbIi IEPHO/ BPEMEHHY;

Sy,

3a pacCMaTpUBAEMBbIii IEPHO]] BPEMEHH.

OO0O0OIIEHHBII  OIEHOYHBIM 0al  JaeT BO3MOXKHOCTH y4eCTh OJHOBPEMEHHO 3HAYEHHs
HaOIFOJaeMBIX KOHIIGHTpAIMH W 4acToTy OOHapyxeHuUs ciydaeB npeBbimenus [1IK mo kaxmomy
WHIPE/IUEHTY.

3HavyeHre O0OOIEHHOI0 OIIEHOYHOrO Oajula M0 Ka)KAOMY WHIPEIUEHTY B OTAEIBHOCTH MOXKET
KojebaThes A1 pasuyHbIX Box oT 1 1o 16. Bonbliemy ero 3Hau€HUIO COOTBETCTBYET Ooiee BBICOKAs
CTENEeHb 3arPSI3HEHHOCTH BOJIBI.

5.4.2.3 3arteM ompeaensOTCS KOMOWHATOPHBIH HMHAEKC M Y/AENbHBIH KOMOWHATOPHBIA HHIEKC
3arpsI3HEHHOCTH BOJIBI 110 CIEAYIomuUM hopMynam:

N;
S; = Z,Szf ) ©

rac S] - KOM6HHaTOpHBII>i HWHACKC 3arpsA3HEHHOCTHU BOAbI Bj-M CTBOPC;
]V} - YHUCJIO YYUTBIBACMBIX B OLICHKEC MHI'PCANUCHTOB,

- YaCTHBIM OIEHOYHBINH Oasu 1o KpaTHOCTH npepbitieHus [1/IK i-ro uHrpenueHTa B j-M CTBOpE

S =L, (10)

rie S - ynenbHbl# KOMOMHATOPHBIH HHIEKC 3arPA3HEHHOCTH BOJIBI B j-M CTBOPE.

Y aenpHbI KOMOWHATOPHBIA HWHAEKC 3arpsA3HCHHOCTH BOJABI TAKXKE HCIOIB3YETCS Ui OICHKH
YPOBHS 3arpsS3HCHHOCTH W SIBJIACTCS BechbMa YJAOOHOM M TOKa3aTelNbHOM XapakTepucTukoil. Ero
HCIIOIb30BaHUE 0053aTEIBHO, €CITU PACUCTHI IPOBOIMIIH [0 PA3HOMY YHCIY HHTPEIUCHTOB.

5.4.3 Bolgenenne KpUTHIECKUX MTOKa3aTeNel 3arpsa3HeHHOCTH BObI



Kputnueckum nokasaTeneM 3arpsA3HEHHOCTH CUMTAETCs TaKOM MOKasaTellb, [ KoToporo Sj; = 9,
T.e. KOrJla HaOJo/1aeTcsl ycToMuuBast IM00 XapakTepHas 3arpsi3HEHHOCTh (npwiokeHune E) Bbicokoro
WJIN DKCTPEMaJIbHO BBICOKOT'O YPOBHEN 3arpsisHeHHOCTH (npuiiokeHue JK) 1 BoJa 1mo cBoeMy KauecTBy
olleHUBaeTcs Kak "o4eHb rpsi3Has’ U "IKCTpeMasbHO Irpsi3Has’.

Jlns aHanm3a COCTOSIHMSL 3arpsi3HEHHOCTH HCIOJIB3YETCsl IepeuyeHb M YHCIO KPUTHYECKUX
nokazateneit 3arpsisaeHnoctd (KI13) Boms! F.

5.4.4 Kiaccudukanus KauecTBa BOJIBI 110 CTEIICHU 3arPA3HCHHOCTU

5.4.4.1 Knaccugukamusi KauecTBa BOJBI 110 CTENEHU 3arpsS3HEHHOCTH OCYIIECTBISAETCS C y4eTOM
CIIEYIONIMX JaHHBIX: KOMOMHATOPHOI'O WHJAEKCAa 3arpsi3HEHHOCTH Bojbl, uncia KII3 Bogsl,
koo ¢uImeHTa 3amaca, KOJNMYECTBA YYTEHHBIX B OLEHKE MHIPEJUEHTOB U  IOKasarelen
3arpsI3HEHHOCTH.

5.4.4.2 KoaddurmenT 3amnaca k pacCYMTHIBACTCS 1O POpMYyIie

k=1-0,1F, (11)
rne F' - 4ucio KpUTHIECKUX ToKa3aTesel 3arps3HeHHOCTH BOJIbI.

Koa¢pduuumenr 3amaca k BBOAWTCS Jajiee B Tpajiallid KIaCCOB KA4eCTBAa BOABI JIOMOJHHUTEIHHO K
KOMOMHATOPHOMY MHJIEKCY 3arpsi3HEHHOCTH BOJIBI JUISl Y)KECTOUEHUsI OLIEHKH B Cllydae OOHapY>KEHHUs
KOHLIEHTpAlMid, OJNU3KUX WIA JOCTHTAIOUIMX YPOBHEH BBICOKOI'O WIJIM OSKCTPEMAaJbHO BBICOKOTO
3arpsizHeHUs. Ero 3HadyeHune ymeHblnaercs ¢ yBenudeHueM uucia KI13: oT enuHHIBI TpU OTCYTCTBUH
KII3 no 0,9 npu ognom KII3 u T.1.

Koa¢ppuumenr 3anaca paccuuteiBaercs npu F < 5.

5.4.4.3 OmpeneneHue KIaccoB KayecTBa BOABI MPOBOJIUTCA HAa OCHOBE IIPOU3BEICHUS YKa3aHHBIX
BEIMYMH M TIOCIENYyIONIero MNoAdOpa COOTBETCTBYIOLIEH eMy TIpajalud Kiacca Clenylonien
KJIacCU(UKAIH;

1-1 kiacc - I'N; - k - YCIIOBHO YHCTas;

2-1 KJIace - (I'N;," k2 N;- k] - c1a00 3arps3HEeHHAs,
3-i1 xmacc - (2N, k4 N, k] - 3arpsI3HCHHAS,
paspsn "a" - (2N, k3 N;- k] - 3arpsi3HEHHAs;
pas3psn "0" - (BN k4 N -k - OYEHb 3arpsi3HEHHAS;
4-¥ xiace - @& N - k11-N; - k] - TpsI3HAS;

pa3psia "a" - @'N k6 N -k - TpsI3HAS;

paspsim "6" - (6N, k8 N, - k] - TpsI3HAS;

paspsna "B" - (& N k10 N, k] - OYEHb I'psA3HAS;
paspsan 't - (10°N; ks 11 N; - k] - O4eHb I'ps3HAS;

5-it xnacc - (11" N, k; 0] - DKCTpPEMAaJbHO IpA3HAL.

Yucno y4uuTHIBAEMBIX HMHIPEIUEHTOB WM IIOKa3aTeliell 3arpsi3HEHHOCTH BOJABI BBOJAWTCS B
rpajlaliiy KJIACCOB C IIENBIO JOCTH)KEHHs HE3aBUCHMOCTH YCTaHOBJICHMSI KJIacca KauyecTBa BOZABI OT
STOW BEJTUUUHBI.

[l Gonee neTanbHOM OLIEHKH KadecTBa BOIbI 3-if M 4-if Kjacchl pa30UTHI COOTBETCTBEHHO Ha 2 U 4
paspsza.

B ciydae xorma F > 6 u k < 0,4, Bomy 6e3 pacyeToB OTHOCAT K 5-My KJIACCy U OIICHUBAIOT KaK
"3KCTpeMalIbHO Tpsi3Has’.

5.4.4.4 B nmnpakThyeckoil paboTe IS ONpemeNieHUs Kiacca KadecTBa BOABI PEKOMEHIYETCS
UCIIONIb30BaTh paboure (GopMbl KilacCU(pUKALMK: YCIOBHOE pa3jelieHHe BOJBI Ha KIIACCHI 110 CTETECHH
3arpsisHEHHOCTH (TIpuiioxkenne I); yclnoBHOe paszzierneHue BOJbl Ha KIIAcChl M Paspsiibl 10 CTEIeHH
3arpsizHeHHOCTH (Tprtoxkenue K).

5.4.4.5 Tlpumepsl pacuera TMoKazaTelell KOMIUIEKCHOW OIIEHKH CTENeHU 3arpsi3HEHHOCTH
MTOBEPXHOCTHBIX BOJI IO THIPOXUMHUCECKUM ITOKA3aTeNIAM IPUBEICHBI B PUIIOKeHwH J1.

5.5 PexoMeHIAIUH 110 MCIOJIL30BAHMIO METOAA KOMILIEKCHOMH OIEHKH

5.5.1 Metoa KOMIUIEKCHOM OIIEHKH pa3pa®oTaH Iuisi 0OOOIICHUS MaTepuajoB HaONIONCHHHA 32
KaueCcTBOM IMMOBEPXHOCTHBIX BOJI, TMOJIyU4aeMbIX B cHcTeMe ['0cymapCTBEHHON CITy)KOBI HAOJIOCHUN 3a
3arpsi3HEHUEM BOJIHBIX OOBEKTOB.

5.5.2 Meronuka KOMIUICKCHON OLIEHKH CTEIECHU 3arPsS3HEHHOCTU BOJABI BOTHBIX OOBEKTOB MOXKET
OBITh MCIIOJIb30BaHA KaK B IIEJIOM, TaK M IO OTACIBHBIM €€ CMBICJIOBBIM 3BCHBAM. KOMOMHATOPHBIA U
YIENbHBIA KOMOMHATOPHBIN MHICKCHI 3aIrPSI3HEHHOCTH BOIBI UCIIONB3YIOTCS ISl OJJHO3HAYHOM OICHKU
CTETICHU 3arpsI3HCHHOCTH BOJBI BOTHBIX 00BEKTOB KOMILICKCOM 3arpsA3HSIONIMX BEIIECTB B IH(PPOBOM
BBIpa)KCHUHU. POCTY CTeMeHu 3arpsi3HEHHOCTH BOJIBI COOTBETCTBYET YBEIIMUCHUE 3HAUCHUI UHICKCOB.

OTenbHbIC TPUMEPHI HCIIOIB30BaHUA KOMOMHATOPHOI'O U YACILHOIO KOMOHMHATOPHOTO HHICKCOB



3arpsi3HEHHOCTH BOBI IPUBECHBI B PUIIOKEHUH J1.

Knaccel kadecTBa BOJBI, MX KayeCTBEHHBIE (CIIOBECHBIE) XapaKTEPUCTUKU HCIIONB3YIOT JUIs
OJTHO3HAYHOI KayeCTBEHHOW OIEHKH CTEINEHU 3arpsi3HEHHOCTH BOJBI BOAHBIX OOBEKTOB KOMILIEKCOM
YUUTHIBAEMBIX HHTPEJUEHTOB U MOKa3aTeneil KauecTBa BOABIL.

B kauecTBe OIIGHOYHBIX IIOKa3aTesled JUIsl CMBICIOBOIO aHajHW3a 3arpsA3HEHHOCTH BOJIBI
11e71eCO00Pa3HO HCIONIB30BaTh YacTHBIE OLEHOYHBIE Oaiybl OTAENBHBIX 3arpsA3HAIOIINX BEIECTB IO
kpatHoctn mpeBbimenust 1K , > TIOBTODAGMOCTH  CIIy4aeB  3arpA3HEHHOCTH Sa,_]_ u

COOTBETCTBYIOIINE UM KaueCTBEHHBIE XapaKTePUCTHKH 3arpsi3sHeHHOCTH (npuioxkenus E u K).
[Ipumepst
1 Sap = 1,22 - HabnroaeTcst eAMHUYHAS 3arpsI3HEHHOCTH (peHoIaMu.

2§, =3.47 - iMeeT MECTO BBICOKHH yPOBEHb 3aTPA3HCHHOCTH HedTenpoayKkTamu.

Boree KOMIUIEKCHYIO OIICHKY Jal0T 0000IIECHHBIE OIICHOUHBIC OaJITbL.

[Ipumepsr

1 Syenp = 11,4 - oOHapyXuBaercsi ycrodumBas 3arpsS3HEHHOCTb HE(PTEHPOJIYKTAMH BBICOKOI'O
YPOBHSL.

2 Scu = 1,61 - HaOnMrOMAETCS AMU30ANYECKAs 3arPSI3HEHHOCTh COSTUHCHUAMHI METH HU3KOTO YPOBHSL.

5.5.3 JlaHHBIN METOX MOXKET OBITh IPUMEHEH UISI KOMIUIEKCHOM OICHKH COBPEMEHHOI'O COCTOSTHUS
3arpsI3HEHHOCTH BOJIBI BOAHBIX 00BEKTOB. MICIONB3ys €ro, MOYKHO 0XapaKTepHU30BaTh:

- CTBOp, IyHKT, YYaCTOK WJIM aKBaTOPHIO BOJHOIO OOBEKTa, OOBEKT B IICJIOM, PEUHOM OacceiH u
T.1.;

- KOHKPCTHBIA TICPUOJ] BPEMCHU: CYTKH, MECAIl, KBapTaj, THIPOJOTHYSCKUIl CE30H, TOJ,
MHOT'OJICTHHUH ITEPUON U T.1.

5.5.4 MeroJ KOMILICKCHOH OIEHKH MOKET OBITh HCIIOJIB30BAaH UIA PEUICHUS Pa3IMyHBIX 3a1ad
cpaBHeHus. OH MO3BOJISET OCYIIECTBIIATH 0 KOMIUIEKCAM 3arpsA3HAIONIMX BEIICCTR:

- OIICHKY H3MCHEHHS CTCIICHU 3arpsS3HCHHOCTH JHOO KauyecTBa BOIBI BOTHOI'O OOBEKTa, €ro
OacceifHa Ha OTIENBHBIX Yy4acTKaX, B Pa3IMYHBIX CTBOpAX 10 TCUCHHIO PEKU 3a KOHKPETHBIH CE30H,
T'OJI, MHOTOJICTHH TIEPUO]T;

- CPaBHCHHC CTEIICHHM 3arps3HCHHOCTH OTACIBHBIX PEK, PECUYHBIX OACCCHHOB M PETHOHOB MEXIY
c000i1 32 KOHKPETHBIH BPEMEHHON HHTEPBAJ;

- PaHmXHPOBaHUE BOIHBIX OOBEKTOB ITO CTEIICHH 3arps3HCHHOCTH BOJIBI M KaueCTBY BOI, a TaKKe
YCTaHOBJICHHE HAMOOJICe 3arPsA3HEHHBIX U3 HUX;

- CPaBHCHHC CTCIICHU 3arpsS3HEHHOCTH M Ka4yecTBA BOIBI BOJHBIX OOBEKTOB IO OIPEACICHHOMY
HaOOpy TOKa3arelell, YCTAaHOBJICHHOMY B KaKIOM KOHKPETHOM ciydae (HampuMmep, Mo TpyIne
BEIIECTB, XapaKTEPHU3YIOIIUX OOIIECAHUTAPHOE COCTOSHIE BOMBI U T.11.);

- CpaBHCHHC CTCIICHH 3arpsA3HCHHOCTH BOIBI BOMHBIX OOBEKTOB pPa3IMYHBIMH BEIICCTBAMH,
BBIJICTICHUE PHUOPUTETHBIX 3aIPA3HAIONINX BEIICCTR.

[Ipy HEOMWHAKOBOH HW3YUYECHHOCTH BOJHBIX OOBEKTOB CPAaBHEHHE CTEICHU WX 3arpsSI3HEHHOCTH
MEXIy cOo0OH 3a ONpEJCICHHBIM IMEepPHOa BPEMEHH MOXKHO IIPOBOAUTH, HCIOIB3Ys YACIBHBIN
KOMOWHATOPHBINA UHIIEKC 3arPS3HEHHOCTH BOJIBI.

5.5.5 JlaHHBIN METOJ] Ja€T BO3MOKHOCTH I10 MPEAT0KEHHBIM KOMIUIEKCHBIM IOKa3aTeNsIM U3YYUTh
TEHJCHIUH, JWHAMUKY CTCIICHU 3arpsS3HEHHOCTH JHOO KadecTBa BOABI BOIHOIO OOBEKTa B CTBOPE,
MTyHKTE, YIaCTKE WJIH BOJHOM OOBEKTE B IICIIOM.

5.5.6 KoMIUIeKCHBIC ITOKAa3aTed MOT'YT OBITh HCIIONB30BAHBI IS PEIICHHS Pa3iMdyHBIX 3a1a4
aHaNM3a, OICHKH, KJIacCU(PUKAIMU, KapTorpadupoBaHus, IPOTHO3UPOBAHHS —3arps3HCHHOCTH
MTOBEPXHOCTHBIX BOJI ITPH PEIICHUHU PA3IUYHBIX 3a/1a4 B 00JIACTHA OXPaHbI IOBEPXHOCTHBIX BOJI.

5.5.7 Vicnonp30BaHUE KOMIUIEKCHBIX OLIEHOK JUISl JTFOOBIX ILIENEi onpeaenseTcs HaJeKHOCThIO MX
mojy4eHus. TOUHOCTh PACCUMTHIBAEMBIX KOMILICKCHBIX OIICHOK B 3HAYHMTEIILHOW CTETICHU 3aBHUCUT OT
obOecrieyeHHOCTH HcXomHoW wuH(popMarend. I[lpu Hamumuuu 8 u Oojiee OMpeACICHHNA KaXI0ro
YYUTHIBAEMOT'0 XMMHYECKOTO BEIECTBA KOMIUIEKCHBIC OIICHKHM JOCTaTOYHO aJeKBATHO OTPa’KaroT
CUTYyaIMIO Ha BOTHOM oOBekTe. IIpu Ooree HU3KOM pa3peliaromeii ClioCOOHOCTH CeTH HAOMIOACHUMN
(uucno onpeaencHuil MeHee 8) pacCUUTAaHHBIC TTOKA3aTEIH XapaKTEPU3YIOT KAYECTBO BOJIBI C MEHBIIEH
JIOCTOBEPHOCTBIO U JOJDKHBI UCITONB30BAThCS KaK OPUCHTHUPOBOYHBIE.



[Ipunoxenune A
(cripaBo4HOE)

TepMHHbI U onpeae/ieHust

Tepmun

Ormpenenenue

Boaneiil 00beKT

IToBepxHOCTHBIE BOBI
IToBepXHOCTHBIN BOJOTOK

[ToBepXHOCTHBII BOgOEM

Bacceiin TIOBEPXHOCTHOI'O
BOJHOrO 0OBekTa (OacceilH
BOJIHOI'O 00BEKTA)
3arps3HeHue
00BEKTOB

BOOHBIX

HcTounuk 3arpsA3HCHUSA BOJ

3arpsi3HsoIee BOIY
BEIECTBO (3arps3HstoIIce
BEIIIECTBO)

3arpsi3HeHHe BOJBI BOJOEMOB
1 BOJJOTOKOB

3arps3HeHHOCTD BOJIbI
BOJIOEMOB ¥ BOJJOTOKOB
[TyHkT HaOIroIeHUH 3a

3arpsi3HEHUEM TTOBEPXHOCTHBIX
BOJI

KauectBo BOIEI

Hopwmp kauecTBa BOIBI
CocTrosiHiE BOJHOI'0 00BEKTA
Bomononb3oBanue
Bononons3oBarein

CTOYHBIE BOABI
HopMmatuBHO-ouMIIIEeHHBIE
CTOYHBIE BOJBI
JInmurtupyrommuit IIPU3HAK
BpEIHOCTH BELIECTBA B BOJE
CTBOp MyHKTa HaOIIOICHUN

Beprtukans IIyHKTa
HaOIr0IeHUIA
TopusoHT MyHKTa
HaOII0eHHIA
Bricokoe 3arps3nenue (B3)

BOAOEMA UJIKM BOAOTOKA

CocpenoToueHre BOj Ha MOBEPXHOCTH CyIIH B ¢opMax ee penbeda,
100 B HeApax, UMEIOIIee TPaHHIbI, 00BEM M YEPThI BOAHOTO PEKHMa
[1].

Bonpl, TIOCTOSIHHO WIIM BPEMEHHO HaXOSIIMEcs B IOBEPXHOCTHBIX
BOJIHBIX 0OBekTax [1].

[ToBepXHOCTHBI BOMHBIH OOBEKT C HENPEPHIBHBIM [BIKEHUEM BOJ]
[1].

[ToBepXHOCTHBI  BOAHBIH  OOBEKT, MPEACTABISIIONMHA  CcOOOM
COCpe/IOTOYEHNE BOJ C 3aMEJICHHBIM BOZOOOMEHOM B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX BajauHax [1].

Tepputopusi, BKJIrOuaromas BOJOCOOpPHBIE IUIOMIAAN THIPABIMYECKU
CBSI3aHHBIX BOJIOEMOB U BOJOTOKOB, TJIABHBIH M3 KOTOPBHIX BIAJaeT B
Mope uiu o3epo [1].

COpoc WM TOCTYIUICHHE BEIIECTB HHBIM CIIOCOOOM B BOJHBIC
00BEKTHI, a Takke 00pa30BaHUE B HUX BPEAHBIX BEILIECTB, KOTOPHIE
YXYAIIalOT ~ Ka4eCTBO  IIOBEPXHOCTHBIX M  MOJ3EMHBIX  BOJ,
OIpaHUYMBAIOT UCIIOJIBF30BAHUE JTHO0 HETATUBHO BIIUSIOT Ha COCTOSIHHE
ITHa 1 OeperoB BOAHBIX 00BEKTOB [1].

[IoI'OCT 17.1.1.01.

[IoI'OCT 17.1.1.01.

[pouecc u3MeHEHUs COCTaBa U CBOWCTB BOABI BOJJOEMOB U BOIOTOKOB
MOA BJIMSHHUEM IIOCTYNAIOUIMX B BOJAY 3arps3HSIONIMX BEIIECTB,
MHUKpPOOPTaHU3MOB, TEIlIa, IPUBOASAIINX K YXY/IIICHUIO KaueCTBa BOJbI
[8].

CozepxaHue B BOAE 3arps3HAIONIMX
HapylleHHe HOPM KadecTBa BOAHI [8].

ITo PI1 52.24.309-92 [10].

BCIICCTB, BbI3BIBAIOIICC

Mo T'OCT 17.1.1.01.

Mo T'OCT 17.1.1.01.

Mo T'OCT 17.1.1.01.

Mo T'OCT 17.1.1.01.

I'paxxaHUH WM I0PUIMYECKOE JIUI0, KOTOPHIM MPEAOCTaBIEHBI IpaBa
TIOJTb30BaHUS BOIHBIMHU 00bekTamu [1].

Mo T'OCT 17.1.1.01.

Mo T'OCT 17.1.1.01.

Mo T'OCT 17.1.1.01.

Tlo PJ1 52.24.309-92 [10].
Tlo PJ1 52.24.309-92 [10].

Tlo PJ1 52.24.309-92 [10].

MakcumanbHOe pa3oBoOe CO/IepKaHWE HOPMHUPYEMBIX BEIIECTB 1-2-ro
KJIaCCOB OIMACHOCTH B KOHIIEHTpaIusix, npespimatonux [1JIK ot 3 10 5
pa3, BemiectB 3-4-ro kiaccoB omacHocTH - oT 10 mo 50 pa3 (mis
HeTenpoayKTOB, (PEHOIOB, COSTUHEHNH MEIH, Kele3a U Mapraiua ot
30 mo 50 pa3); BeTUUHMHA OMOXHMHUECKOT'O MOTPEOICHHS KHUCIOPOaa
(BIIK) Bomer ot 10 mo 40 mr/am’ ; CHI)KEHHE KOHIIGHTPAIUU
PACTBOPEHHOTO KHCIOPOa 10 3HAYeHHiT oT 3 10 2 mr/mm’ [7].




DKCTpeMabHO BBICOKOE
sarpssHenue (OB3) Bomoema
WK BOJOTOKA

Ornenka
MTOBEPXHOCTHBIX BOJI

KadyeCTBa

Ornenka
3arpsI3HEHHOCTH
MTOBEPXHOCTHBIX BOJT

CTCIICHU

KommekcHas OII€CHKAa CTCIICHHU
3arps3HEHHOCTH, Ka4dyecTBa
MOBEPXHOCTHBIX BOJ

KomOunatopHbIi HHJIEKC
3arpsizHeHHOocTH Boabl (KV3B)

VYaeneHbIi  KOMOMHATOPHBIH
WHJIEKC 3arpsI3HEHHOCTU BOJIBI
(YKU3B)

Knaccudukarms CTEIIEHU
3arpsA3HEHHOCTH BOJBI BOIHBIX
00BEKTOB

Krnaccugukars KadecTBa
BOJIbI BOJHBIX OOBEKTOB

Kputnueckue I10Ka3aTenu
3arpsizHeHHocTH Boabl (KI13)

Koappunuent
KOMIUIEKCHOCTH
3arpsA3HEHHOCTU BOABI K
Koa¢ppunuent
KOMIUIEKCHOCTH BBICOKOT'O

YPOBHS 3aTPS3HEHHOCTH BOJIBI
K3

MaxkcuMmanbHOE pa3oBoOe cofepKaHHe HOPMUPYEMBIX BeliecTB 1-2-ro
KJIACCOB ONACHOCTH B KOHILIEHTpaIusx, npessimaromux [IJIK B 5 pa3 u
Oonee, BemiecTB 3-4-ro KiaccoB omacHoctd - B 50 pa3 u Oonee;
CHIDKEHHE COJEp)KaHUS PACTBOPEHHOTO KHCIOpOAa OO0 3HA4eHUs 2
mr/am’ 1 Meree; yemmuenne BITK Bozs! cabimme 40 mr/am’ [7].
YcraHoBIIeHHE B TOW WIM WHOW (opMe, Yepe3 Ty WIH HHYI0 CHCTEMY
Moka3aTeled  COOTBETCTBUS  KadecTBa  IOBEPXHOCTHBIX  BOJ
TpeOOBaHUSAM BOJIOIIOIb30BaH s [11].

YcraHoBIIeHHE B TOW WIM WHOW (opMe, Yepe3 Ty WIH HHYI0 CHCTEMY
MoKa3aTesel, XapaKTepU3yIOIUX COCTaB U CBOWCTBA MOBEPXHOCTHBIX
BOJ, OTJINYMA OT UX HOPMATHBHBIX 3HAYEHUI, CBUAETEIBCTBYIOLIUX O
MIPUTOJHOCTH BOJIBI JUI BOAOIONB30Banus [11].

[IpencraBneHue o cTeneHH 3arps3HEHHOCTH BOABI JINOO €€ KadecTse,
OJTHO3HAYHO OTpakarolliee B TOM WM MHOH (hopMe, uepe3 Ty WK HHYIO
cHUCTEMY TIOKazaTeled BClo JMOO  OIpEeAeleHHBIM  00pa3oMm
OTPaHUYEHHYIO COBOKYITHOCTH XapaKTEPUCTUK COCTaBa U CBOMCTB
BOJBl OTHOCHUTEIHHO Oa3UCHBIX KOJMYECTBEHHBIX XapaKTEPUCTHK,
yalie HOpMaTHBOB, JUIS ONpPENETICHHOr0 BHAA BOJOMOJIB30BAHUS WU
BomonoTpedaeHus [2].

OTHOCHUTEIBHBIM KOMITJIEKCHBIN MOKa3aTelb CTENEHH 3arpsA3HEHHOCTH
MOBEPXHOCTHBIX BOJ. BbIpaxkaercs 0e3pa3MepHOi  BEITMYHHOM.
VYCIOBHO OLIEHMBAaeT 3arpsi3HEHHOCTh BOJBI BOJHOIO  O0OBEKTa
KOMIUJIEKCOM 3arpsi3HSIOIIMX BEIIECTB, OTHOCHUTENBHO YYHUTHIBAET
pa3nuyHble KOMOWHAIMM KOHLEHTPALUHA 3arps3HSIOIINX BEIIECTB B
YCIOBUAX UX OJHOBPEMEHHOT 0 MPHUCYTCTBUSA. MOXKET OnpeaensiThes Mo
JMOOOMY YHCITY M TIEPEYHI0 MHrpeaneHToB. O0s3aTeNbHBIM YCIIOBHEM
SIBIIIETCA HAJM4YUe AJIS STHX WHTPEIUEHTOB IPENENbHO JOMYCTUMBIX,
J00 JIFOOBIX IPYTUX HOPMATUBHBIX 3HAYSHUH KOHLEHTparmid [12].
OTHOCHUTEIBHBIM KOMITJIEKCHBIN MOKa3aTelb CTENEHH 3arpsA3HEHHOCTH
TIOBEPXHOCTHBIX BOJA. YCJIOBHO OLIEHMBAaeT B BHUJE O€3pa3sMepHOro
YHCIIa JIOJI0 3arps3Hsomero 3gdexra, BHOCUMOro B OOIIYIO CTENEHb
3arpsi3HEHHOCTH BOJIBL, 00YCIIOBJICHHYIO OJTHOBPEMEHHBIM
MIPUCYTCTBUEM pAfa 3arpsA3HAIOUIMX BEIIECTB, B CPEJHEM OIHHUM H3
YUYTEHHBIX IIPU pacuyere KOMOMHATOPHOIO WHJEKCa HWHIPEIUEHTOB U
mokaszaTened KkadecTBa BOAbl. [lo3BOJNsET MNPOBOAUTH CpaBHEHUE
CTETIEHU 3arpsI3HEHHOCTU BOBI B PA3JIMUHBIX CTBOpAaX M IYHKTaxX IpH
YCIIOBHH pa3inyus IporpaMMel HaOmoaenui [12, 13].

VYcrnoBHOE pa3jieneHue BCEro Auana3oHa COCTaBa M CBOWCTB BOJBI
BOJIHBIX OOBEKTOB B YCIOBHSAX aHTPONOr€HHOTO BO3JEHCTBHS C
MIOCTENIEHHBIM TEePeX0a0oM OT "yCIOBHO 4ucTOH" 10 "IKCTpeManbHO
Ips3HON" MO 3HAYEHUsIM KOMOWHATOPHOTO WHJEKCA 3arpsi3HEHHOCTH
BOJIBI C YYETOM psijia JOMOIHUTEIBHBIX (hakTopos [14, 15].

VYcroBHOE pa3zieneHue BCEro AHana3oHa COCTaBa M CBOWCTB BOJBI
BOJIHBIX OOBEKTOB B YCIOBHUSX aHTPONOr€HHOTO BO3JCHCTBUS Ha
pa3IMuHBIe KJIACChl KayecTBa C IIOCTENEHHBIM IEpexoaoM OT l-ro
KJlacca BOJ HAWIydlIero KaudecTBa K 5-My KIJAacCy HaUXY/ILIEro
KayecTBa Uil KOHKPETHBIX BHJIOB BOAOIONb30BaHus [ 14].
WHrpenueHtsl WM IOKa3aTelNM 3arps3HEHHOCTH BOJBI, KOTOpBIE
00YCIIOBIIBAIOT MEPEBOJI BOABI O CTETIEHN 3arPsi3HEHHOCTH B KJIACChI
"oueHp rps3Has" U "IKCTPEMaNIbHO TPsA3HAA" HA OCHOBAaHWUHU 3HAUYEHUS
paccUMTHIBAEMOr0 10 KaXKJOMY HHIPEIUEHTY OIIEHOYHOro Oaia,
YUYUTHIBAIOIIET O OJTHOBPEMEHHO 3HAYCHUS HaOJIr0TaeMbIX
KOHLISHTpAIMA ¥ 4aCcTOTY UX OOHapyxeHus [14].

OTHOCHUTENIBHBIM KOCBEHHBIM IIOKa3aTenb CTENEHH 3arps3HEHHOCTH
MIOBEPXHOCTHBIX BOJ. BrIpakaercs B mpoleHTax U u3MeHsercs ot 1 1o
100% npu yxyamieHnu kauecTa Boasl [12].
OTHOCHUTEBHBIM ~ KOCBEHHBIM  IOKa3aTelb
3arpsI3HEHHOCTH BOJBI.

BBICOKOI'O YPOBHA




Koappunuent

KOMILIEKCHOCTH 3KCTPEMANBHO
YPOBHSI

BBICOKOTO
3arpsI3HEHHOCTU BOJBI K5p3
Koa¢ppunmenr 3anaca k

OTHOCUTENBHBIH KOCBEHHBIH
YPOBHSI 3arpsI3HEHHOCTH BOJIBI.

IIpomexxyTouHBI N

Bonkl [14, 15].

pacyeTHbIi
3aHIDKAIONIMN KOJIMUECTBEHHbIC BBIPAXKEHHUS Tpajalvii KayecTBa B
3aBUCUMOCTH OT YHCIa KPUTHUYECKUX TOKa3aTeled 3arps3HEHHOCTH

MMoKa3aTejib 3KCTPEMAJIBHO BBICOKOT'O

IIOKa3aTellb, npeaHaMCpPCHHO

[Ipunoxenue b
(cripaBo4HOE)

Hepeqeﬂb PACYETHBIX OLCHOYHbBIX nokasareJieii cTeneHu 3arpaA3HEHHOCTH MOBEPXHOCTHBIX

BOJI
XapakTepucTHKa PacueTHbIe OI[eHOYHBIE TOKA3aTeIH
nHpopManum, oTpaxkaeMoi
MIPOMEXYTOUHBIE OCHOBHBIE KOMIUIEKCHBIE
MOKa3aTeseM
Ilo xaxnomy wunrpeaueHty| Kpataocts npessimenus 1 [TIK
JUld  ONHOTO  pe3yabTara
aHaJn3a

ITo xaXXaoMy HWHTpPEIUEHTY
TSt BCEX pe3ynbTaToB
aHaliu3a 3a OLICHHBAEMBIH
MepHOoJ] BPEMEHU

ITo KOMIUIEKCY
HUHTPENEHTOB 3a
OIICHUBAEMBbIH TIePUOT
BpeMEHU

KpaTtHocTs TIPEBBIILICHUS
KOHIIEHTpaLHii,
cOOTBeTCTBYONMX B3
KpaTtHocTs TIPEBBIILICHUS
KOHIIEHTpAIii,
cooTBercTBYONMX JB3
Cpennss KpaTHOCTh

npesbimenns 1 [TK mis mpoo,
B KOTOPBIX OHO OOHAPYKEHO

IToBTOpsieMOCTD
npesbimenus 1 TIJIK

ciyyaeB

CpenHeronoBasi KOHIIEHTPALUI
OOmiee 4YKMCIO WHIPEAUEHTOB,

YIUTBIBAEMBIX B OIICHKE
KauecTBa BOIbI

Yucao  WHTPEAUCHTOB,  TIO
KOTOPBIM HaOmronaercs
HapyIleHUe HOPMATHUBHBIX
TpeOOBaHUM

Koa¢ppunumenr 3anaca

YacTHple  OLEHOYHBIE Oayulbl IO
kpaTtHocTu npeBbimenus [1IK
YacTHple  OLEHOYHBIE Oayulbl IO
MTOBTOPSIEMOCTH CJIYYacB MPEBBIIICHUSI
IAaK

O00011IeHHBIE OLIEHOYHbIE OaslIbI
Koadduruent KOMILJIEKCHOCTH
3arps3HEHHOCTHU BOJIBI

Koaddumuenrt KOMILJIEKCHOCTH

BBICOKOTO U 3KCTPEMaJIbHO BBICOKOTO
YpPOBHEH 3arpsA3HEHHOCTU BOJBI
Kputnueckue II0Ka3aTenu
3arps3HEHHOCTH  BOABI  (YUCIO W
TIepeYeHb )

Kom6unaTopHsrit HUHJEKC

3arpsA3HEHHOCTH BOJIBI
YaenpHbI KOMOWHATOPHBIA HHICKC
3arpsA3HEHHOCTH BOJIbI
Kunacc xauecTBa BOJIbI




[Ipunoxenue B
(obOs13aTenbHOE)

Hepeqlm HUHI'PEAUEHTOB U nokasareJieii KauecTBa BOJbI Uil pacue€Ta KOMIVIEKCHBIX OLI€HOK

B.1 O6s3aTeanHblii nepederb N 1
1 PacTBOpeHHBIi B BOJE KUCIOPOA
2 BIIK5(0,)

3 XTIK

4 deHonbI

5 Hedrenpoaykrer

6 Hurput-uons (NO,)

7 Hurpat-uons (NO3)

8 AmmoHnii-non ( NH; )

9 Xenezo obuiee

10 Mexs (Cu*")

11 Hunk (Zn*")

12 Huxens (Ni*")

13 Mapranen (Mn*")

14 Xnopunabt

15 Cynbdartsr

B.2 Pexomennyemblii nepedens N 2

JlaHHBIN TIepedeHb MODKEH BKIIIOYATh IMOJHOCTHIO 00s3aTenbHbI mepedeHh N 1 mo B.1 u Te
cremuduUecKkue 3arps3HSIONIME BEIIECTBA, KOTOPHIE XapaKTepPHbI JJIsl ONPENENIEHHBIX BOJHBIX
00BEKTOB Ha TeppuTOpHH HEKOTOPHIX YT MC 1 UMEIOT JIOKaJIbHOE PacpOCTPaHEHHE.

K crnennduueckuM 3arps3HSIONIMM BEMIECTBAM MOTYT OTHOCHTBHCSI PTYTh, KaJMU, CBUHEI,
MBIIIBSK, OOp, ¢TOp, amfoMuHHN, QopManabaerui, aHWiINH, METHIMEpKaNTaH, cyibpuabl u
CepOBOAOPO, XJIOP- U (ochOpOPraHUUYCSCKUE IECTUITUABI | JP.

B.3 CBoOoanblii nepeyens N 3

Bki1rouaer Te MHIpEeMEeHTHI, KOTOPbIE BaXKHBI ISl BOJIOIOIH30BATENSI IPH MPOBEJCHUH OTIENBHBIX
Hay4HO-HCCIIEI0BATENLCKUX pabOT MM PELICHUH POM3BOACTBEHHBIX 3aau.

[punoxenue I'
(obOs13aTenbHOE)

KpnTepml OIpeacJeHUs BLICOKOI0 H 3KCTPEMAJIbHO BLICOKOI'0 ypOBHeﬁ 3arpsi3HEHHOCTH
BOJbI BOJAHBIX 00bHEKTOB MO THIpoXuMHUY€CKUM nmoKa3arejasaM*

* Jlnsg pacTBOPEHHOrO B BOZE KHCIIOPOJA B ClIydae BBICOKOI'O YPOBHs 3arpsiI3HCHHOCTH €ro COZEeprKaHue
COCTAaBISET 3 MI/IM® ¥ MeHee, B clly4ae 3KCTPEMaJIbHO BBICOKOTO YpPOBHS - 2 mr/mv° 1 menee; ms BITK® Boxs! B
ClTydae BHICOKOTO YPOBHSI 3arPA3HEHHOCTH OHO cocTaisieT 10 Mr/aM’ u Gosiee, B Ciydae SKCTPEMAIBHO BBICOKOTO
ypoBrst - 40 Mr/mv’ 1 Gortee.

Kpatrocts npessiienus IJIK nns cnygaes
WHrpemueHTsl U OKa3aTei KauyecTBa BOBI BBICOKOTO 9KCTPEMAJIBHO BBICOKOT'O
3arps3HEHUs 3arpsi3HEHUS
1-2-T0 KJ1acCcoB OMAaCHOCTH [3;5) >5
3-4-ro KJIaCCOB ONMACHOCTH, KpoMe He(TEHpOIyKTOR, [10; 50) >50
(eHomnoB, MeH, KKene3a o0IIero
4-ro Kjacca ONMACHOCTH - HE(TEmpOmyKTHI, (EHOIBI, [30; 50) > 50
MeIb, JKeIe30 00IIee




[Ipunoxenue /]
(obOs13aTenbHOE)

KaTeropnn BO/JbI BOJAHBIX 00bHEKTOB 10 3HAYEHUSIM K03q)q)PIIII/IEHTOB KOMIIJICKCHOCTH
3arpsa3HEeHHOCTH BOAbI BOAHOI' 0 00beKTa

KoMIuIekcHOCTh 3arpsi3HEHHOCTH BOJIbI BOAHBIX 00BEKTOB
XapakrepucTuka XapakTepucTUKa BHICOKOTO
o Kareropus Bojsl
K% nHpopmanuu o K33(Ksp3)% | (3KCTpeManbHO BHICOKOT0) YPOBHS
3arpsI3HEHHOCTHU BOJIBI 3arpsI3HEHHOCTHU BOJIBI
(0; 10] |ITo €IMHUYHBIM (0; 5] Beicokuit (9KCTpEMaIbHO I
WHIpE/IMeHTaM u BBICOKHH) YPOBEHB
MOKa3aTessiM KavyecTBa 3arps3HEHHOCTH MO  EAMHUYHBIM
BOJIBI WHTpEIMEHTaM M T10Ka3aTelsiM
Ka4yecTBa BOJIbI
(10; 40] |To HeckonbkuM|  (5;20] | Beicokuit (9KCTpEMaNbHO II
WHIpEIMeHTaM u BBICOKHIA) YPOBEHB
MOKa3aTessiM KavyecTBa 3arps3HEHHOCTU 110  HECKOJIBKUM
BOJIBI WHTpEIMEHTaM M I0Ka3aTessiM
Ka4yecTBa BOJIbI
(40; 100] |ITo kommutekey| (20; 100] |Boicokuit (3KCTpEeMaIbHO I
WHIPE/INEHTOB u BBICOKHIA) YPOBEHB
rokasaTesell KadecTBa 3arps3HEHHOCTH IO KOMILIEKCY
BOJIBI WHTPEIMEHTOB W TIOKa3aTerei
Ka4yecTBa BOJIbI

HpI/IMe‘-IaHI/Ie. 31ech u nanee HWHTEPBAJIbL 0003HAYaI0T ClIeAyromum 06pa30M: YHCJIO CJIEBA - HA4YaJI0 UHTEPBaJIa;
YUCJIO CIIpaBa - KOHCIL MHTCPBaJIa; Kpyrijas CKOOKa TI0Ka3bIBACT, YTO CTOSALICC IIPpU HEW 3HAYCHHE B HHTEpBAJl HE
BXOOWT; KBaJpaTHas CKOOKa - 3HAYEHHE BXOIMUT.

[Ipunoxenue E
(obOs13aTenbHOE)

K.ﬂaccmbmcaunﬂ BO/JbI BOAHBIX 00bEKTOB 110 MOBTOPHACMOCTH CJIYy4Ya€B 3arpA3HCHHOCTH

Jlomns yacTHOTO

ToBTopsieMocts, | XapakTepuctuka | JACTHBIi OUCHOYHBIH Gasii 1o OLIEHOYHOT0 GaJlia,
% 3arpsI3HEHHOCTH BOJIBI ITOBTOPSAEMOCTH Sa,.]. npuxoasmascs Ha 1%
HOBTOPAEMOCTH
[1*;10) Enunuunas [1;2) 0,11
[10; 30) HeycroiiunBas [2;3) 0,05
[30; 50) YcroituuBas [3; 4) 0,05
[50; 100) XapakrepHast 4 -

* HpI/I 3HAYCHUAX IMOBTOPSACMOCTU MECHBIIC €IMHULBI IPUHUMAEM Sa--
ij

=0.

[Ipunoxenue XK
(obOs13aTenbHOE)

Kiaccudukauus Boabl BOAHBIX 00bEKTOB 10 KpaTHOCTH npeBbimenust IIJIK

Kpathocts | XapakTepuctuka | 1ACTHBIH OLEHOUHBIH OaIUT | JToq acTHOro OLEHOUHOTO Gania,
MPEBBIICHUS YPOBHS 110 KpaTHOCTH ITPEBBIINEHUA MPUXOISINANACS Ha €AUHHILY
IIJIK 3arps3HEHHOCTH K § 5 kpatHocTy nipeBbitenus [1JIK
(1;2) Huskuit [1;2) 1,00
[2; 10)* Cpennuii [2; 3) 0,125
[10; 50)** Bricokuit [3;4) 0,025
[50; =] OKcTpeManbHO 4 0,025




\ BBICOKUH \ \

ITpumedanue. JInsd pacTBOPEHHOrO B BOJE KUCIOPOJA HCHOJIB3YIOT CIEAYIOIIUE YCIOBHBIE IpaJalliH
KpaTHOCTH ypoBHs 3arpssHeHHoctd: (1; 1,5] - mmskmit; (1,5; 2] - cpemmmii; (2; 3] - Beicokmit; (3; o] -
9KCTPEMaJIbHO BbICOKMI. EciM KOHIIEHTpalys pacTBOPEHHOro B BOZe KUCiIopoja B rpobe pasHa 0, 1ist pacuera
YCIOBHO IpuHKMMaeM ee paBHoii 0,01 Mr/mne.

* Yka3aHHbIC 3HAYCHHS KPATHOCTU COOTBETCTBYIOT CHTYaLlMsIM Ha BOJHOM OOBEKTE, XapaKTepH3yeMbIM Kak
"BBICOKOE 3arpsi3HeHue" i OONBLIMHCTBA BEIECTB 3-4-I'0 KJIACCOB ONACHOCTH. JIJIst TeX 3arpsi3HSAIOIINX BEIECTB,
Y KOTOPBIX KPUTEPHUH BBICOKOro 3arps3HeHus oriaudeH oT 10, yucno 10 DomkHO OBbITH 3aMEHEHO KPUTEPUAMU
BBICOKOI'0 3arpsI3HEHUS, ONPEEIIeMbIMU B COOTBETCTBHU C IpHiIokeHueM I u nHcrpykiumeii [7].

** YKa3aHHbIC 3HAUCHHs KPaTHOCTH COOTBETCTBYIOT CUTYAIMSIM Ha BOZHOM OOBEKTE, XapaKTePU3YeMbIM Kak
"9KCTpEMaJbHO BBICOKOE 3arpsisHeHHe" JUIsi OONBIIMHCTBA BelIecTB 3-4-r0 KiaccoB omacHocTH. [l Tex
3arps3HSIOIINX BELIECTB, Y KOTOPBIX KPUTEPUIl SKCTPEMAIBHO BBICOKOTO 3arps3HeHus omimdeH or 50, uucio 50
JIOJDKHO OBITh 3aMEHEHO KPUTEPUSIMHU 3KCTPEMAIILHO BBICOKOI'O 3arpsi3HEHUs, OIPE/EIIeMbIMU B COOTBETCTBUH C
npuiioxkenneM I' n nHCTpyKIMEH [7].

[punoxenune 1
(obOs13aTenbHOE)

K.ﬂaccmbmcaunﬂ KadeCTBa BOJAbI BOJAOTOKOB 110 3HAYCHUIO KOMﬁHHaTOpHOFO HHAECKCA
3arpa3HEeHHOCTH BOAbI

XapakTepucTHKa KoMOnHaTOpHBII HHIIEKC 3arpsi3HEHHOCTH BOJIBI
Krace| ~ COCTOAHMA 0e3 yuera B 3aBHCHUMOCTH OT 4ucia yuuTbiBaeMbix KII3
3arps3HEHHOCTH | YHClia _ _ _ _ _
BOMI KII3 1(k=09) | 2(k=08)| 3(k=0,7)| 4(*k=0,6) | 5(k=0,5)
i |YcaoBHO uncTas IN; 0,9N; 0,8N; 0,7N; 0,6N; 0,5N;
ii |CraGo (IN;2N]| (09N; | (08N; | (0N; | (0.6N; | (05N
3arpsi3HEHHas 1,8N)] 1,6N)] 1,4N)] 1,2N)] 1,0N)]
3-ii |3arps3HeHHas (2N;; 4N} (1,8N;; (1,6N;; (1,4N;; (1,2N;; (1,0N;;
36N] | 32N] | 28N] | 24N] | 20N
4-ii |I'psisuas (4N;; 1IN]] - (3,6N}; (3.2N}; (2.8N}; (2,4N}; (2,0N};
99N] | 88N] | 7IN] | 66N] | 55N
- | OxerpemanbHo | (11 Nj oo | (9,9 Ny o] | (8,8 N 0] | (7,7 Njy 0] | (6,6 Nz 0] | (5,5 N 0]
rpsi3Hast

[Ipunoxenne K
(pexoMeHIyeMoe)

K.ﬂaccmbmcaunﬂ KayeCcTBa BOAbI BOAOTOKOB IO 3HAYCHUIO YACJIBLHOT O KOM6HHaT0pHOFO
HHIECKCA 3aIrPA3HEHHOCTH BOAbI

YI[CJ'H)HHﬁ KOM6HHaTOpHLII>i HWHACKC 3arpA3HCHHOCTHU BOAbI

Krnacc u XapaxTepucruia 0e3 yuera B 3aBHCUMOCTH OT 4ncia yuuTbiBaeMbrx KII3
COCTOSIHUS
PPN 5o rpsisHenHOCTH BOMBI “é‘l‘%a 1 (k=0,9) |2 (k=0,8)]3 (k=0,7)|4 (k=0,6) 5 (k=0,5)
1-1 VcnoBHO uncTas 1 0,9 0,8 0,7 0,6 0,5
2-i Cnabo 3arpsi3HCHHAs (1;2] | (0,9;1,8] |(0,8;1,6]|(0,7; 1,4] | (0,6; 1,2] | (0,5; 1,0]
3-i 3arpsi3HeHHas (2; 4] (1,8; 3,6] | (1,6;3,2]| (1,4;2,8] | (1,2;2,4] | (1,0;2,0]
paspsan "a" |3arps3HeHHast (2; 3] (1,8; 2,7] | (1,6; 2,41 | (1,4; 2,17 | (1,2; 1,8] | (1,0; 1,5]
pa3psna "0" |odeHb 3arpsA3HCHHAS (3; 4] (2,7;3,6] | (2,4;3,2]| (2,1;2,8] | (1,8;2,4] | (1,5;2,0]
4-i I'psi3Has (4;11] | (3,6;9,9] | (3,2;8,8]| (2,8, 7,7] | (2,4; 6,6] | (2,0;5,5]
paspsina "a" | rps3Has (4; 6] (3,6;5,4] | (3,2;4,8] | (2,8;4,2] | (2,4;3,6] | (2,0; 3,0]
paspsig "0" |\ rps3Has (6; 8] (5,4;7,2] | (4,8;6,4] | (4,2;5,6] | (3,6;4,8] | (3,0;4,0]
paspsa "B"|0ueHb rps3HAS (8;10] | (7,2;9,0] | (6,4; 8,0)| (5,6; 7,0] | (4,8;6,0] | (4,0;5,0]
paspsa "I |odueHs Tps3Has (8; 11] |(9,0;9,9] | (8,0; 8,811 (7,0; 7,71 | (6,0;6,6] | (5,0; 5,5]
5-i DKCTpeMaIbHO (11;00] | (9,9;0] | (8,8;00] | (7,7;0] | (6,6;0] | (5,5; ]
rpsA3Hast




[Ipunoxenue JI
(cripaBo4HOE)

HpHMepr pacdeTa KOMILVIEKCHBIX nokasareJieil cTeneHn 3arpa3HEeHHOCTH BOAbI

JI.1 Ucxonnas nupopmanus

[To pe3ynpTaTaM XMMHYECKOTO aHann3a BOIbl peku P B crBope A 3a 1997 r. HeoOxoammo nath
KOMIUIEKCHYIO OIICHKY CTENEHH €€ 3arpsi3HEHHOCTH. J[JI1 3TOro COCTaBJISIIOT BBIOOPOYHYIO TaONIHUILY
HCXOMHBIX J[AHHBIX, B KOTOPYIO 3aHOCST pE3yJAbTaThl aHAN3a 3a BECh PACCMATPHUBACMBIH MEPHOJ
(tabmuma JI.1). BeiOOpKy JenaroT TOJIBKO MO TEM HHIPEAUEHTaM, KOTOPHIC MODKHBI YYMTHIBATHCS B
KOMIUIEKCHOM onieHke. B nanHoM ciydae Ny = 16.

JI.2 TIpumep pacdeta k03¢ puuueHTa KOMIUIEKCHOCTH 3arPAA3HEHHOCTH

J1.2.1 KoahpuumeHT KOMIUIEKCHOCTH 3arpsi3HEHHOCTH BOABI K pacCcUMTHIBACTCS IO PE3yJbTaTam
XMMHUYECKOT0 aHaIN3a KaXJ10i npoObl Boabl. [TomyueHHBIN Py 3TOM BapHUallMOHHBIH psiji 3HaUeHHH K
XapaKTepU3yeT UCCIeNyeMblii NepHos HaOIIOJEeHUH 32 COCTOSHMEM 3arpsi3HEHHOCTH BOJBI BOJHOIO
00beKTa B KOHKPETHOM ITYHKTE HAOIIOJCHUH.

JI.2.2 C uenbio MOCTMKEHHS COMOCTAaBUMOCTH pPE3YyJIbTaTOB pacuera koddduuuenta K mnpu
XapaKTepPUCTUKE PacCMaTPUBAEMOrO BPEMEHHOIO WHTEpBajia ISl BBIYMCICHUH HCIOIB3YIOTCS
pe3yNbTaThl aHaluM3a C OJWHAKOBBIM JIMOO OJHM3KMM YHCIOM WHTPEAMEHTOB, ONpENENsEeMbIX B
Ipolecce XMMUYECKOro aHanu3a mpo0 Boxabl. ONBITHBIM IYTEM YCTaHOBIIEHO, YTO B pe3yJbTaTax
aHaM3a pasziM4yhe 10 KOJIMYECTBY YYHUTHIBAEMBIX NpPH pacuere K HHIPEJUEHTOB HE JIOJDKHO
npesbimiath 30% . B kKOHEYHOM WTOre IMOJYYalOT BapUAalMOHHBIA DS 3HaueHWi koddduimeHta
KOMIUIEKCHOCTU K, KOTOpBIM JaeT HarJsIHOE MPEJCTaBIEHHE O TOM, KaK BapbHpYyeT KOMIUIEKCHOCTh
3arps3HEHHOCTU BOJBI B TEUEHHE M3ydaeMoro mnepuoza. [ IOJHOM XapaKTepUCTHKH HaiIeHHOU
COBOKYIIHOCTH 3HadyeHHi K 1eraecoo0pa3Ho NPUMEHSTh JOTMYEeCKH U TEOPETUYEeCKH O0OCHOBaHHBIC
CTaTUCTUYECKHE XapaKTEPUCTHKH, PACCUUTAHHBIE IO OOUIETIPUHATHIM (POpPMYJIaM: CpelTHHE 3HAYCHUS,
ommOKu cpeHeit my . @ TaKKe MOKA3aTe/lH BAPHALMH - SKCTPEMAlbHBIC BETHIHHBI Konin 1 Kooy

2
pa3Max Bapualun RK, CpeAHEE KBAAPATHICCKOC OTKIIOHCHHUE Ok, JUCIIEPCUIO O .

JI.2.3 Jlng xaxmoro pe3ynbTaTa aHanm3a (I KaKIod MpPOOBI BOIBI) OIPEICISIOT YHCIO
WHIPEIMEHTOB U3 CyMMBI BCEX YUHTHIBAEMBIX, IT0 KOTOPBIM ecTh JaHHbIe. B 1997 r. B mpobax BobI 3a
14 sHBapst ObLTO OIpesieIeHo coaepkanue 16 BemiecTs, 3a 12 aBrycra - 15 Beniects, 3a 18 HOs10ps - 13
BEIIECTB U T.J1. Pa3HOCTh MEXy KOJTHYECTBOM YUUTHIBAEMBIX M ONPEAEICHHBIX HHIPEIUSHTOB BO BCEX
mpobax Bomsl He mpeBbimaeT 30%, YTO MMO3BONACT TMEPEHTH HEMOCPEICTBCHHO K pacyery
k03 duImeHTa KOMIUIEKCHOCTH K.

JI.2.3.1 B pesynpraTe XHUMHYECKOIO aHaiu3a, caelaHHoro 14 gHBaps, ompeneneHo 16
unrpenueHtos (N; = 16). ITo 10 u3 Hux Habmoganuck npepbimenus [1JIK (N‘;f = 10). CnenoBatesbHoO,

10

K, =—-100%= 62,5 %.

J1.2.3.2 B pe3ynbTaTe XUMHUUECKOTO aHaNU3a, IpoBeeHHoro 13 despans, 11 mapta, 15 anpens, Ny
=16, Nj = 10 u ananoruyno Kj; = 62,5%.

J1.2.3.3 B pe3ynbraTe XUMHUYECKOr0 aHajau3a mpod BOABI OT 12 Mast ompezencHbl 15 WHrpeIueHTOB
(N; = 15). Ilo 8 u3 Hux Habmopanuce npepbimenus ITJK (N‘;f = 8). Torna

8

K, =—-100%=53,3 %.
LT

J1.2.3.4 AHanorm4Ho HpOBOJAT pacueT Mo pe3yibTaTaM aHAJIM3a 3a BCE OCTaJbHBIC JAThl O0TOOpa
mpo0 Bomel. B urore must 1997 r. monydaroT BapHalMoOHHBIN psa 3HadeHud K: 62,5; 62.5; 62,5; 62,5;
53,3; 56,2; 62,5; 46,7; 56,2; 64,3; 69,2; 60%. PamxupoBaHHBIN psii IPH 5TOM BBITIIAIUT CIEIYIOIINM
obpazom: 46,7; 53,3; 56,2; 56,2; 60,0; 62,5; 62,5; 62,5; 62,5; 62,5; 64,3; 69,2%.

JI.2.3.5 JIns MOJNydeHHOTO psifa ONpEAeNsioT CIEAYIOIHe CTaTHCTUYEeCKUE Mokaszatenu: K, =
46,7%; K = 69,2%; Rg = 22,5%; K., = 59,9%; o =35,0; ox = 5,91; my = 1,71.



Tabnuna JI.1 - ['mapoxumudeckas vHGOpMAIHs O 3arpsI3BHEHHOCTH BOJIBI pekH P B cTBope 4 3a 1997 1.

KOHIIEHTpAIMs MHTPEIHEHTOB 1 I0Ka3aTeNel XUMHUIECKOr0 COCTABA H CBONCTB BOJIbI, MI/IM" O6uiee
xonuuectBo | Kommuectso

Koappunuenr

HOPMUPYEMBIX | HHTPEMEHTOB,| ~ L

Hata BIIKs| O, | CI' | SO | Fosyy | Nyo: | Nyo: | Ny | @enonnt Hegre- CHAB| Menp | Lk | Xpom | Hukens | Cusert | POAHCHTOB, | CONCPIATHE |, o venmocTH

5 2 ! HPOLYKTHI 0 KOTOPBIM KOTOPBIX BombL, %
HAMEIOTCS Boimie [TIK ’
JIaHHBIE
141 | 3,22 |18,05/74,0| 74,9 | 0,16 | 0,32 | 0,300 | 10,0 0,010 0,90 0,25 10,040|0,034/0,000, 0,012 | 0,001 16 10 62,5
1311 2,64 19,43/80,3| 91,3 | 0,18 | 0,36 | 0,310 | 8,00 0,009 0,80 0,26 |0,044|0,024/0,000, 0,017 | 0,001 16 10 62,5
11 11| 3,47 |8,56/87,5] 96,3 | 0,24 | 0,40 | 0,370 | 8,50 0,009 0,95 0,29 10,025|0,025/0,000, 0,015 | 0,001 16 10 62,5
151v| 3,26 |18,91(30,1| 52,3 | 0,45 | 0,30 | 0,320 | 8,00 0,009 0,88 0,12 10,017/0,017/0,000, 0,016 | 0,001 16 10 62,5
12V | 3,57 |7,71178,3| - 0,10 | 0,16 | 0,380 | 9,00 0,009 0,85 0,14 10,014|0,015/0,000, 0,009 | 0,001 15 8 53,3
09 VI| 5,24 (8,44|53,7| 96,9 | 0,27 | 0,24 | 0,160 | 8,00 0,008 0,80 0,14 10,018|0,009/0,000, 0,012 | 0,001 16 9 56,2
13 VII| 4,66 |7,26/55,2| 96,3 | 0,34 | 0,71 | 0,690 | 8,50 0,008 0,85 0,18 |0,012|0,019/0,001| 0,016 | 0,001 16 10 62,5
12 - |7,71156,1| 98,8 | 0,13 | 0,09 | 0,019 | 8,50 0,008 0,90 0,17 10,038|0,002/0,000, 0,016 | 0,001 15 7 46,7
VIII

10 IX| 7,69 110,3165,1| 95,1 | 0,10 | 0,42 | 0,060 | 9,20 0,008 0,85 0,12 |0,023|0,030/0,000, 0,011 | 0,001 16 9 56,2
14X | 1,90 [8,96/77,5| 129 | 0,20 - 0,660 | 9,20 0,008 0,85 0,21 |10,029|0,017,0,000| 0,023 - 14 9 64,3
18 XI| 2,09 |7,40/66,0| - 0,30 - 0,160 | 9,20 0,007 0,90 0,21 |0,008| - 10,000 0,015 | 0,001 13 9 69,2
16 XII| 1,10 |11,6/67,8| - 0,28 | 0,13 | 0,180 | 9,00 0,007 0,97 0,21 |0,009|0,012/0,001| 0,015 | 0,001 15 9 60,0




J1.2.4 Tlony4yeHHbIE pacyeTHbIE XapaKTEPUCTUKH MTO3BOJIIOT ClIENaTh CIEAYIOIINE BHIBOIDI.

3HaveHuss Kod(pPHUIMEHTa KOMIUIEKCHOCTU 3arps3HEHHOCTH BoIbl peku P B ctBope 4 B 1997 1.
HU3MEHSUTUCH C BEpOSATHOCTHIO 99,7% B mpenenax 59,9+3-1,7%, a noBepUTENbHBIE TPAHUIIBI COCTABIIN
or 54,8 no 65,0%. Cpennee 3HaueHue KOI(G(GHUIIMCHTA KOMIUICKCHOCTH IPEBBIIIACT CBOK OLIHOKY
OoJlee YeM B TPH pasa, YTO JAeT OCHOBAHUE CUMTATH €€ JOCTOBEPHOM.

Boma peku P B ctBOope A oOnajmana B TEYEHHE BCETO AHAIU3UPYEMOrO IIEPHOMAa BBICOKOM
KOMIUIEKCHOCTBIO  3arpsi3HEHHOCTH. bonbllioe YHCIO ONpeeNIeHHBIX WHIPEIUEHTOB SIBISUIOCH
sarpsHAonmMMA. Kak mpaBuiio, 3ToO OBUTH JIETKOOKUCIIIEMbIe opranudeckue BerrectBa (mo BITKs),
aMMOHUHMHBI W HUTPUTHBIA a30T, HedrenponykTel, (enonsr, CIIAB, coemuHeHHs >xene3a, MM,
IIUHKA, HAKEIs. XUMUYECKUH COCTaB BOJIBI MMOABEPIKEH CYIICCTBCHHBIM U3MEHCHUSAM B TEUCHHUE TOJIa -
pa3Max BapbHpOBaHUSA KOI(G(UIIMEHTa KOMIUIEKCHOCTH cocTaBWI 22,5%. AHamu3 3arpsA3HCHHOCTHU
BOZBI C MOMOIIBI0 K MOKa3all, 4yTo JUIsl OLIEHKU CTETEHU 3arpsi3HEHHOCTU BOJbI PEKH B 3TOM CTBOpE
LIeNIeco00pa3HO  HCMONBb30BaTh  KOMIUICKCHBIM ~ METOJl, YYMTHIBAIOUIMHA  OJHOBPEMEHHO  BCHO
COBOKYITHOCTb 3arps3HSIONINX BOMY BEIIECTB.

JI.3 [Ipumep pacuyeTa KOMOMHATOPHOI0 MHAEKCA 3arPA3HEHHOCTH BO/bI

JI.3.1 HabnroneHus 3a XUMUYECKHM COCTaBOM BOJbI peku P B cTBope A mpoBoamwitn B 1997 1. no 16
uHrpeauentam (cMm.tabmuny JI.1). TlpeaBapurenbHbIM oOcCienoBaHHeM Obla BBIIBICHA BBICOKAs
KOMIIIEKCHOCTh 3arps3HeHHOCcTH Bombl (K, = 59,9%). HeoOXxomuMo naTh KOMIUIEKCHYIO OLIEHKY
KauecTBa BOJIbI pexku P B cTBope 4 3a 1997 .

JI.3.2 Pacuer kOMOWHATOPHOTO HMHJIEKCa 3arpsi3HEHHOCTH BOJbI IMPOBOAAT B COOTBETCTBHU C
TEXHUKOH pacyera, HM3JIOKEHHOH B HACTOSIIMX METOAMYECKUX YKa3zaHWsX. Pe3ynbraThl pacyera
3aHocAT B Tabnuiy J1.2. T1o ka)k1oMy HHIpETUEHTY TPOBOIAT CIEAYIONINE BHIYUCICHUSI.

Tabnuna J1.2 - Pacuer koMOMHATOPHOTO MHEKCA 3arPsI3HEHHOCTH BOJIBI peku P B cTBope A 3a 1997

T.
WHrpeaueHTs u " el .
noxasatemu | ;| nf | @ =—-100%/ S, 2h=D B | Ss | S
3arpsA3HEHHOCTU " = IIK;
1 213 4 5 6 7 8 9
0, 12| - - - - - - -
BIIK; 11 9 81,8 4,0 1,6+1,3+1,7+1,6+1,8+2,6+ 1,97 11,97| 7,88
+2,3+3,8+1,0=17,7
Cr 12| - - - - - - -
SO; 9 - - - - - - -
Feosu 12110 83,3 4,0 1,6+1,8+2,4+4,5+2,7+3,4+ 2,5512,071 8,28
+1,3+2,0+3,0+2,8=25,5
NNO; 10} - ) ) ) ) ) )
Ny 12|11 91,7 4,0 115,0+15,5+18,5+16,0+19,0+8,0+| 16,3 | 3,16 | 12,6
’ 34,5+3,0+33,0+8,0+9,0=180
DeHOBI 1212 100 4,0 10+9+9+9+9+8+8+ 8,3312,79 | 11,2
+8+8+8+7+7=100
Hedrenponykter | 12 | 12 100 4,0 | 18+16+19+17,6+17+16+17+ |17,5]3,19(12,8
+18+17+17+18+19,4=210
N, 1212 100 4,0 | 25,6+20,5+21,8+20,5+23,1+ |22,5]3,31|13,2
¢ +20,5+21,8+21,8+23,6+
+23,6+23,6=270
CIIAB 1212 100 4,0 | 2,5+2,6+2,9+1,2+1,4+1,4+1,8+ | 1,92 1,92 | 7,68
+1,7+1,2+2,1+2,1+2,1=23,0
Menn 1212 100 4,0 40+44+25+17+14+18+12+ 23,113,331 13,3
+38+23+29+8+9=277
Huuk 119 81,8 4,0 3,4+2,4+2,5+1,7+1,5+1,9+ 2,1412,0218,08
+3,0+1,7+1,2=19,3
Xpom 12| - - - - - - -
Huxkens 12|11 91,7 4,0 1,2+1,7+1,5+1,6+1,2+1,6+ 1,53 1,53 |6,12
+1,6+1,1+2,3+1,5+1,5=16,8
CBuHeIt 11 - - - - - - -

B rpady 2 tabmumbl JI.2 3aHOCAT maHHBIC MO YHCIY onpeieiacHuil. [1o pacTBOpeHHOMY B BOAE
kucnopoxay ux 12, mo BIIKs Bogs! - 11 u T.4.
B rpady 3 tabmurmr JI.2 noMemaT JaHHBIC MO YHCITY ompeneicHuid, npesbimaromux [1JIK. TTo




pactBopeHHOMY B Boje kuciopony npesbieHuit [IJIK ner, mo BIIKs Boas - 9 u T.11.
Ha ocHoBaHMM &aHHBIX BTOpPOHl W TpeTbell rpad ompenensercss MOBTOPSIEMOCTh CllydaeB
npesbimenus [TIK:

ao, =0%:; oty =%~100%=81,8 UT. 1.

Pe3ysnbraTel nomemaror B rpady 4. I1o 3HaYeHHSIM MOBTOPSIEMOCTH HAa OCHOBAaHHMH NpHIOKEHHs E
OIPEIEIISIIOT YACTHBIN OIIEHOYHBIN 0am S,
=4,0; Sam =4,0uT.1.

ApriKs

PaccunteiBaroT kpatHocTh npesbinenus I1JIK B Tex pesynbpraTax aHanusa, I OHO UMEET MECTO

(rpadha 6). 3aTeM OIpPEHEIAIOT CpelHee 3HaueHHWe KpaTHOCTH mpeBbiieHus [1JIK Toinpko mo Tem
mpo0am, Tie eCcTh HapylieHne HopMaTuBoB (rpada 7). Hampumep:

B, = (1,6+1,3+1,7+1,6+1,8+2,6+2,3+3,8+1,0)/9=1,97 mr/mv’ 110 kuenopozy Oy;
B, =(15,0+155+18,5+16,0+19,0+8,0+34,5+3,0+33,0+8,0+9,0)/1 1=16,3 mr/am’ 1o asory N.

ITo 3nauenusMm cpenneit kpatHoctu npebienus [1JIK Ha ocHoBanuu npusoxenus JK onpenemnsior
YACTHbIH OLECHOYHBIH Oami, KOTopelid nomewaror B rpady 8: S, =197, §, = 3,16 u r.a
5

NO3

Ompenenenne S, , Kak M ONpeAencHHE S, , NPOBOMSIT C Y4YETOM JIMHCHHOH HMHTCPIIOISLHH.
Hanmpumep: g, = 16,3. CornacHo npuioxkeHnto JK, COOTBETCTBYIOIMH 3TOMY 3HAYCHHUIO Oaiul
2

HaxXoAUTCA MCKAY TPEMS U UCThIPbMA. )10.]'[9[ YaCTHOr'o OCHOYHOI'O 6anna, npuxoadnasicsa Ha CAUHUILY

B, B a1ux mpenenax cocrasister 0,025. UtoObl momyunTh 3HaYeHHe Oama no [ HEoOXOIUMO K

NO; °
TpeM TpPUOaBUTH YHCIIO, TMOJAYyYCHHOE B  pe3ynbrare jeiictus  6,3-0,025=0,16, Torma
S, =3+0,16=3,16.

NO3

Janee ompenensioT 00OOIIEHHBIC OIEHOYHBIC OaJIbl MO KaXIAOMY HHrpemueHty (rpada 9).
Hanpumep:

B

SEHK5 = Sab'llk" Sﬁb‘llk" =4 1’99 = 7’88’
S =S, S, =4-3,16=126;

NO, NO3 NO3

S(])eu = Sa(pﬂ Sﬁ(pg,, =4 - 2,79 = 11,2 UT.AO

3HaueHUs1 0000IIEHHOTO OIICHOYHOTO OaJljia MOMeNIarT B rpady 9 Tadmuist J1.2.

JI1.3.3 3navyenuss KOMOMHATOPHOrO MHJEKCA 3arpsS3HEHHOCTH BOJBI Sy B CTBOpPE A OIPEAEISIOT KaK
CyMMYy 000OIIEHHBIX OIIEHOYHBIX OAJIIOB IO KaXKJIOMY HHTPETUCHTY:

S, =7,88+8,28+12,6+11,2+12,8+13,2+7,68+13,3+8,08+6,12=101,1.

J1.3.4 BBIYHUCIAIOT YAENbHBINH KOMOMHATOPHBINH HHIEKC 3arpsS3HEHHOCTH BOIBI S,

S = 1012 =6,32.
16

J1.3.5 Ilo 3HayeHusM 0OOOIIEHHBIX OIIEHOYHKIX 0asIoB M YCIOBHIO Sj; = 9 HaxonaT uucio KII3: F =
5 (HUTPUTHBIH a30T, (PeHONbI, HEPTEPOAYKTHI, aMMOHUIHBIN a30T, COSITUHEHHS MEJIH).

Berancstor koadduipent 3anaca :

k=1-0,1-5=0,5.

J1.3.6 Onpenensitor Kiacc 3arps3HEHHOCTH BOJIBI.

[o Tabmune npunoxxenus: M monbuparoT rpajalyy Kiacca KadecTBa BOJBI, B MpenesiaX KOTOPBIX
HaXOJUTCs 3HAUeHHE KOMOMHATOPHOIO MHJEKCA 3arps3HEHHOCTH BoJbl S;. IIpenensl onpenesnstoT 1o
dbopmyie

L=kNx, (JI.1)
rae k - ko3¢ UIMEHT 3amnaca;

N - 9uCIO MHTPEUEHTOB, B3STHIX I pacdera Sj;

X - HaTypaJIbHOE YHCII0, Bo3pacTatolee oT 1 1o 11 B 3aBUCHMOCTH OT Kjiacca U pa3psja.

B nannom mpumepe kN = 0,516 = 8; npenenbubie 3HaueHust x = (10; 11). Torga L = (80,0; 88,0).
3HaueHHe KOMOMHATOPHOI'O UHIEKCA 3arps3HeHHOCTH, paBHoe 101,1, mpeBocXoauT HanboIee BHICOKUE
npenensl Tpajaluid, modToMy Boay peku P B ctBope A B 1997 r. mo KOMIUIEKCY H3y4aeMBIX
WHIPEIMEHTOB XapaKTepPHU3YIOT KaK "dKCTpEeMalIbHO TPS3HYIO" U OTHOCST K 5-MY KJIacCy ¢ HaUXy/IINM
Ka4yeCTBOM BOJIBI.

Bonee mpocroii croco0 orpeneneHust kiacca kadectBa BoAbl - mo 3HadeHuto YKU3B (6,33) u
guciay KII3 (5), cormacuo mpuinoxenuto K. B rpade, coorBerctBytomieii 3Hauenuio KI13 5, Haxomum
rpananuio 3HaueHnit YKM3B, B koTopyio BXoauT ero 3HaueHue 6,33, U COOTBETCTBYIOIIME UM KJIacc
(5-1) 1 KaueCTBEHHYIO XapaKTEPUCTHUKY - "9KCTpEMalIbHO rpsi3Has’.

JI.3.7 Tlpumep KpaTKoi MHTEPHPETAIIUHU MOTYyIEHHBIX KOMIUIEKCHBIX MOKa3aTeNeH.



JI.3.7.1 Tlpeebimenue I1JIK B Bome pekm P B ctBOope A Habmromanock mo 10 uHrpeanmeHtam
XMMHUYECKOTO COCTaBa BOAbI M3 16 ompenenseMblx mokasaTened. 3HadeHne kodddumeHra
KOMIUIEKCHOCTHU 3arpsi3HEHHOCTH BOABI 10 OTJEIbHBIM pPe3ysibTaTaM aHaiu3a koiebanock ot 46,7 mo
69,2%, B cpeaHeM cocTaBiisist 59,9%, 4To CBUAETENHCTBOBAJIO O BEICOKON KOMIUIEKCHOCTH 3arps3HEHUSI
BOJIBI pekH P B CTBOpe A B T€UEHHE BCETO roja.

JI.3.7.2 JInst Bcex 3arps3HSIIOIIUX WHIpenueHToB (Tabmuia JI.2) B TedyeHWe roja XapakTepHa
YCTOHYMBAsI 3arps3HEHHOCTh, YTO MOATBEP)KIAETCS HAMOONBIIMMHU 3HAYCHUSIMU YaCTHBIX OLEHOYHBIX
6aytoB 1o mosropsiemoctd (S, = 4). CornacHo Kiaccu(UKayyu BOABI MO MOBTOPSEMOCTH CIy4aeB
3arpsi3HEHHOCTH, 3aTrPsI3HEHHOCTH BOJIBI 110 BCEM PAacCMaTpUBAEMbIM HHIPEAUEHTAM ONpeAessieTcs Kak
"xapakTepHas". VYpOBeHb 3arpsA3HEHHOCTM BOAbI JTHUMU HHTpenueHTaMu pasnudeH. [lo
OMOXUMHUYCCKOMY TMOTpeOacHuto kuciopona, CITAB, coenuHeHWSIM HUKeNsS HaOMIOMAICS HU3KUN
YPOBEHb 3arps3HEHHOCTH BOJIbI. 3HAUEHUsI YaCTHBIX OIEHOYHBIX OAaJUIOB JUIS STHX MHTPEAHEHTOB HE
npesbimanu 2,00; 1,97; 1,92; 1,53 cootBercTBeHHO. [To eHONAM, COSAMHEHUSIM XKeme3a, ITMHKA UMETT
MECTO CpeIHUH YpOBEHb 3arps3HEHHOCTH. YacTHbIE OLIEHOYHBIE OaIbl JJIsI HUX COCTaBIISUIM
cooTBeTcTBEeHHO 2,79; 2,07 u 2,02. Jlis HUTPUTHOTO W aMMOHHUHHOIO a30Ta, COSAUHEHUH Menu U
He(TENpPOAYKTOB XapaKTepeH BHICOKHN YpOBEHb 3arpsi3HEHHOCTH. YacTHBIE OIleHOYHbIE OalIbl MO
STUM UHTPEINeHTaM COCTaBJIsUIA COOTBeTCTBeHHO 3,16; 3,31; 3,33 u 3,19.

JI1.3.7.3 Han0GomnbInyro J0110 B OOIIYIO OIICHKY CTEIICHH 3arPsA3HEHHOCTU BOJBI BHOCAT COCAMHCHUS
MeJIi, aMMOHHUHHBIN U HUTPUTHBIA a30T, HEPTENPOIYKTH U (peHonbl. OOIIe OleHOYHbIe OBl ATUX
HUHTpeAneHToB coctaBisaor 13,3; 13,2; 12,6; 12,8 u 11,2 COOTBETCTBEHHO, YTO OTHOCHUT HMX K
KPUTHYECKUM ITOKA3aTelIsiM 3arpsi3HEHHOCTH BOJBI 3TOrO BOMHOrO OO0BEKTa, Ha KOTOPBIE HYXXHO
00paTuTh 0c000€ BHUMAaHHE MPH TUIAHWUPOBAHUH U OCYIIIECTBICHHU BOAOOXPAHHBIX MEPOIPHUSITHH.

JI.3.7.4 Takum oOpa3zom, cTerneHb 3arpsi3HEHHOCTH BOJIbI peku P B ctBope 4 B Teuenue 1997 r.
XapaKTepu30Bajach KaK JKCTPEMAaJbHO BBICOKAs, YTO OOYCIIOBJIEHO HApYIICHHEM CYLIECTBYIOIINX
HOPMAaTHBOB I10 AEBATH WHrpeAueHTaM. M3 umcia mocneaHux 0co00 BBLIENSIOTCS CBOUM BBICOKHM
3arps3HsIonMM 3(QGEKTOM TATh IMOKazaTeled XUMHUYECKOr'o COCTaBa BOJBI: COSIAWHEHUS] MEIH,
aMMOHUUHBI W HHUTPUTHBIH a3oT, Hedrermpoayktel u (eHonmbl. [lo kaxknomy u3 Hux B 1997 T.
HaOroJaIach XapakTepHas 3arps3HEHHOCTh BEICOKOTO YPOBHSI.
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