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OBIIIAA XAPAKTEPUCTUKA PABOTbI

AKTYaJlbHOCTbTEMBI

B pe3ynbraTe MHTEHCUBHOW XO3SICTBEHHOW MAESITEIBHOCTU BOIIPOCHI OXPaHbI
BOIHBIX PECYpPCOB CTAHOBITCS Bce OoJiee akTyanbHbIMU. CoriacHO DKOJOTMYECKOM
nmoktpuHe Poccuiickoit @enepanun (ot 31 abrycta 2002 1. N1225-p) u rocygapcTBeHHOM
nporpamme «Boma Poccum XXI Bek», B COOTBETCTBMM C KOTOPHIMU BBHITIOJHSIIACH
HacTosiIasi paboTa, K OCHOBHBIM HAaIlpaBJICHUSIM 3KOJOTMYECKOW ToJuTuku B Poccum
OTHOCSITCSA: COXpaHeHWE W  BOCCTAHOBJICHWE TIPUPOJHOU  Cpeibl; yCTOWYUBOE
TPUPOIOTIONB30BaHNE; CHIKEHUE 3arpsi3HEHUS U pecypcocbepexkeHne. Ocobo akTyaabHa
mpobiemMa 3arpsi3HEHUs] MaJbIXx peK, oO0Jamallux HU3KOW  acCUMIIIMPYIOIIeH
CIOCOOHOCThIO. Masbie pekr 00ecTieunBaroT yCIoBUST (JOPMUPOBAHMSI CTOKA M KayecTBa
BOJIBI CPEIHUX M OOJBIINX PEK, Ha KOTOPBIE JIOXKUTCS OCHOBHAsI TEXHOT€HHasl Harpys3ka.
[Mosromy accumMunupylomas CroCOOHOCTh MabIX pPEK B 3HAYUTEIbHOW CTETeHU
orpenesieT aCCUMIWISIIMOHHYIO eMKOCTh BCETO PEYHOTO OacceifHa.

B HacTosimiee Bpemsi TIpu pa3pabOTKe HOPMATUBOB TIPEAETbHO JTOMYCTUMBIX
BpenHbix Bo3aeicTBuil (I1IBB) BO3HMKAIOT CIOXHOCTH, CBSI3aHHbIE C HECOBEPILIEHCTBOM
HOPMaTUBHOM W METOMWYECKOU 6a3bl: MPAKTUYECKU BCE Majble PEeKW TMPUPaBHEHBI K
PBIOOXO3SIICTBEHHBIM C TIpUMeHeHMeM caMbix xectkux [IJK, 4Yro mpuseno x
YCTQHOBJIEHUI0O SKOHOMUYECKM U TEXHOJOTMYECKHM HEAOCTUXKUMBIX TpeboBaHUil. ITO
Mpeaonpeneuio Heo0X0AUMOCTb pPa3pabOTKM HOBOTO moaxona K 0OOCHOBaHUIO
CHCTEMBI IIeJIEBBIX TOKa3aTesied KayecTBa BOMAHOTO OOBEKTa U  OMpEIeIeHUIO0
MOTYCTUMBIX TMapaMeTPOB BO3ICHCTBUS C Y4eTOM WHAMBUIAYAIbHBIX OCOOCHHOCTEH
BOJIOTOKOB U TEXHOJIOTMYECKHUX BO3MOXHOCTEI BOIOIOJIb30BaTEICH.

Lenp v 3ana4n paGoThl

Llenplo paboThl SBISIIACH METONMKA OOOCHOBAaHMS JOMYCTUMBIX IapaMeTpOB
BOAOOTBEIEHUS C YUYETOM 3KOJOTMYECKUX OCOOEHHOCTE! MasibIX peK M TEXHOJOTUYECKUX
BO3MOXHOCTEI TMpeanpustuii. B paboTe ObLIM NOCTaBAE€HBI W PELICHBI ClAeAyIoIIne

3a0a4uu:

1. JlaH aHaJIM3 MMPOBOTO OMbITA B 00JIACTM HOPMUPOBAHHUSI TEXHOT€HHOU HATrpy3KH U
omnpejieieHHe TyTeil COBEPIIEHCTBOBAHMS POCCUMCKOM CUCTEMBbI HOPMHUPOBAaHUS
JOTTyCTUMO# Harpy3Ky Ha BOJHBIE OOBEKTHI.

2. CospaHa CTPYKTypa MHOOPMAIIMOHHO-aHATUTUYECKOM CHCTEMBI
BOJIOXO3SIICTBEHHOTO ~ KOMILJIeKca, oOecrneuyuBaolleil peanusaluio  IpemiaraeMoi
METOJIMKN HOPMUPOBAHUS JOIYCTUMOM HArpy3Kd Ha MaJible peKU C y4ETOM IEePCIEeKTUB
BHEIPEHUSI HAWJIYYLIUX CYILECTBYIOLIUMX TEXHOJIOTUIA.

3. OmnpeneneHbl KpUTepur BbIOOpaA pPEeNpe3eHTAaTUBHBIX MoKa3aTesieil 3arpsi3HEHUST U
ornpe/ie/IeHHs] OCHOBHBIX MICTOUHUKOB 3arpsi3HEHUsI B PEYHOM OacceiiHe.

4. PaspaboraHa kiaccubUKalMsl IMapaMeTpPOB BOAHBIX OOBEKTOB, IO3BOJISAIOLIAS
BBITIOJTHSITh 3a7a4y HOPMUPOBAaHMSI TEXHOTEHHOM HArpy3Ku B YCJIOBHUSIX HEIOCTATOYHOM
MHGbOPMALIMOHHOI 00eCTIeYeHHOCTH.

5. Pa3paGoraHbl METOAMKA W AJTOPUTMbI OOOCHOBAHUSI Z[OHYCTI/IMLIX rmapameTpoB
cOpoca CTOYHBIX BOJ OT OCHOBHBIX BOIOIOJIb30BaTElNel PEUH

O0BeKT ucciaenoBaHUs - 0acceiiHbl MajbIX pekK, I
Harpyske.

“a.
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M HayyHasi HOBHM3HA pe3yJabTaTOB UCCAEIOBAHUS

B pabore comepxaTcs cienyroiye MOJ0XEHNS, BHITIOJTHEHHbBIE BIIEPBbHIE:

. pa3paboTaHa MeTOIMKa O0OOCHOBaHHMs IOMYCTHMBIX MapaMeTpoB cOpoca CTOYHBIX
BOA B 0acceilHbl MaJIbIX PeK C YYeTOM MHIMBHUAYAJTbHBIX OCOOCHHOCTEH BOMHBIX
00BEKTOB U TEXHOJOTMYECKUX XapaKTePUCTUK UCTOUHUKOB 3arpsi3HEHUS ;

. npeaioXeHa 1 000CHOBaHa CTPYKTypa MH(MOOPMALIMOHHO-aHAJIMTUYECKOW CUCTEMBI
BOJIOXO351ICTBEHHOTO KOMILIEKCa;

. CO3/IaHbl AJTOPUTMBI OOOCHOBAHMS TIEPEYHs M 3HAYCHWIA MoKasaTesieil KauecTBa
MPUPOJHBIX BOJI MPU Pa3IUYHOI CTENEeHU 00eCIeYeHHOCTH UCXOAHBIMU TaHHBIMU Ha
OCHOBE KJIacCU(DUKALIMK XapaKTePUCTHUK BOIOTOKA MO UX Ha3HAYEHUIO;

. ompeieseHbl KPUTEPUU BBIOOpA TIOKa3aTejleil TEXHOTeHHOTO 3arps3HeHusI
MIPUPOIHBIX BOJ, PENPE3EHTATUBHBIX [JIsS BCETO PeYHOro GacceifHa;

. 000CHOBaHBI KPUTEPUU BBIOOPA OCHOBHBIX WCTOYHUKOB 3arpsi3HEHUS! BOIHBIX
00BEKTOB W TPENJIOKEHBl XapaKTepUCTUKH, OIpenesiole 1eJiecoo0pa3HOCThb
BHeIpeHMs GoJyiee COBEPLICHHBIX TEXHOJOTUI Ha MPEANPUSTUSIIX.

I[MpakTuyeckas 3HAYMMOCTh PE3YJIbTATOB PabOTH
PazpabGoranHasi mjisi 6acceiiHOB MaJlbIX peK METOJIMKa 00ecreynBaeT MOMIEPXKKY

MPUHSITUS PEIIEHUH TP pacrpeie/ieHUU KBOT Harpy3kKu OT KICTOYHUKOB cOpOca CTOYHBIX

Boa. OHa MOXeT HalTH MIMPOKOEe MPUMEHEHUE NMpPU pa3paboTKe CXeM KOMILUIEKCHOTO

WCITOJIb30BAHUSI M OXpaHbl BOIHBIX PECYpCcOB 0acCceHOB MaJlbIX PeK B IPOEKTHBIX

OpraHu3alMsX, a Takxke B 6ACCETHOBBIX BOIHBIX YIPABICHUSX, YIPABICHUIX TIO OXpaHe

OKpYXalolleil cpeibl, KOMHUTETaX T[O IPUPOAOMNOJIb30BAaHUIO U  OOECIEeUYEHUIO

9KOJIOTMYECKOIl Oe3omacHocTH. B mucceprauuu mpeacTaBieHbl aKTbl BHEIPEHUs

OCHOBHBIX TTOJIOXXKEHU METOIUKH.

Peanuzanuys Hay4YHBIX Pe3yAbTaTOB PabOTHI

OCHOBHBIC TTOJIOKEHMSI METOOMKW ObLIM HCMOJb30BaHbI TIpU  pa3paboTKe
HOPMAaTHBOB JOMYCTUMBIX cOpocoB crouHblx Box [1Y Ne 48 wum I1.5. Pamyenko,
I'JlomonocoB; OAO «Csaceckuit IL[BK»; mpu 060CHOBaHMM HOPM IIpPEIEEHO
JIOTTyCTUMBIX BPEIHBIX BO3IEHCTBUII IJIsSI BOIOIMOJIb30BaTeneit OacceiitHa peku Jlyra B
pamkax HUP nns HJIBBY; a takke BKIIOYEHBI B yYeOHBIN MpoOIECC B paMKax KypcoB
«TeopeTnyeckre OCHOBBI  3alllUTHI  OKpyXalomieit cpenbl», «[IprpomooxpaHHbIe
TEXHOJIOTUM U 00OpYyIOBaHUE».

[My6avkauuu v anpobauus pe3yabTaToB PabOTHI.

I[lo Teme muccepranmuu omnyonukoBaHo 11 TedatHbIX pa6oT. OCHOBHBIE
MojoXeHus: MeTonuku Obutn mosnoxensl: Ha VI HITK acnupaHTOB, MOJOOBIX YYEHBIX
PAH wu Bbicuieil mkojbl «ColualbHO-3KOHOMUYECKOE DPa3BUTUE M BKOJOTMYecKasi
6e3onacHocTh peruoHoB Poccuum»; Ha X HIIK «[Ipobiembl cOpocoB, BBIOPOCOB
3arpsI3HSIONIMX BeIIecTB, pasMelneHne orxomoB»; Ha XII MHIIMK «Opranuzamnus

CUCTEMBI YIIpaBJIE€HUs OXPAaHOM OKpyXalolled cpeapl» U APYIMX POCCUICKMX U
MEXIYHApOAHBIX CEMUHapax U KOH(EPEeHLUsIX.

OCnoBHbBIE MMOJOXEHUS, BBIHOCUMbIE Ha 3ALIUTY
1. Mertoauka 1 aIropuT™Mbl 000OCHOBAHUS AOMYCTUMBIX TapaMeTPOB COPOCa CTOYHBIX
BOJ JUIs1 OacCeifHOB MaJbIX peK.
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2. CrpykTtypa WH(POPMAIMOHHO-aHAJUTUYECKOM  CHUCTeMBI, oOecleyrBalomeit
peanu3alnio pa3paboTaHHOW METOIUKMU.

3. Krnaccudukaius mapaMeTpoB BOJHBIX OOBEKTOB MO Ha3HAYEHUIO MPUMEHUTETBHO
K 3aaue HOPMMPOBAHUsI TEXHOTEHHOM HArpy3Ku Ha peqHOM GacceiiH.

4. Kputeprn BbIOOpa OCHOBHBIX WMCTOYHUKOB 3arpsi3HEHUs; KPUTEPUM BbIOOpa
ToKa3aTeyieil CTOYHBIX BOI, MPUOPUTETHBIX JIJISI BCETO PEYHOro OacceifHa.

5. PesynbraTel pacueta M 0OOCHOBaHUSI ITOMYCTUMBIX KOHIEHTpALIM B CTOYHBIX

BOJIaX Ha TpUMepe MaibiX peK OacceitHa p. Jlyra.
J1OCTOBEPHOCTh _ Pe3YJAbTATOB OOYCJIOBIE€HAa KOPPEKTHBIM MCIIOJb30BaHUEM

METOI0OB MMHUTALMOHHOTO MOIEJMPOBAHUS M CTATUCTUKU. [IpM cpaBHEHMM pacueTHBIX
3HAYCHUN KOHLEHTpallMii TMPUPONHBIX Bod B p. Jlyra c MHaHHBIMM HaTYPHBIX
uccienoBaHui, TpoBoaMMbIX CeBepo-3amagHbiM — ympaBieHuem PocruapoMera B
crBopax: «r. Jlyra» u «r. KuHrucenm», - moayueHo pacxoxaeHue npumepHo 20-30%.
JIuuHBIA BKJIaA aBTOpa 3aKiovyaeTcss B pa3pabOTKe METOAWKM M aJlTOPUTMOB

000CHOBaHMs JOMYCTUMBIX IMapaMeTpOB cOpOCa CTOYHBIX BOX JsI OACCEHHOB MaslbIxX
pPEK; B ydYaCTMM B Hay4yHO-MCCIEIOBaTeNbCKMX paborax mo Teme <«Paspaborath
TEOPETUYECKME OCHOBBI  OLIEHKM  3KOJOTMYECKO  GE30MacHOCTH  IMPeNNPUATHIA
JIECOTIPOMBILIJIEHHOTO KOMILUIEKCA»;, B BBITOJIHEHUM PACYETOB, CBA3AHHBIX C ITPOrHO30M
KauyecTBa BOABI M OIpEIeIEHUEM JOMYCTUMBIX KOHIIEHTPAUU B CTOYHBIX BOJAX. ABTOP
SABJISUICA OTBETCTBEHHBIM HCITOJIHUTENIEM PaGOTHl MO0 OGOCHOBAHUIO HOPM IMPENENBHO
JIOTIYCTUMBIX BPEIHBIX BO3IEHCTBUIA MJIsI BOLOMOJb30BaTeneil GacceitHa pexu Jlyra.

CTpyKTYypa U 00beM PabOTHI

JuccepraliioHHasg paboTa COCTOUT U3 BBEIEHMUs, YETHIPEX IJIaB, BHIBOJOB, CIIMCKA

naTepatypsl, conepxaiiero 208 HaumeHosanuit, 10 mpwroxenuii. Pa6ora cogepxkut 120
CTpaHUII MAITMHOITMCHOTO TEKCTa, He CUMTast MPIoXeHu, 19 tabnuil, 27 pucyHKOB.

OCHOBHOE COOEPXXAHUE PABOTHI

Bo BBexgenuu 0OOCHOBaHa aKTyaJIbHOCTb TEMBl JUCCEPTALlMOHHOW pabOTHI,
chopMyIMPOBaHbI € LIeJM U 3aladyu, OMpeae/ieHbl OCHOBHBIC MOJOXEHUSI, BBIHOCHUMbIC
Ha 3allUTy, MOKa3aHa HaydyHasi HOBU3HA U MpaKTUYecKasi 3HAYMMOCTb.

[lepBas raaBa MOCBSIIEHA OMUCAHUIO COBPEMEHHOTO COCTOSIHUSI HOPMUPOBAHMUS
BOJIONOJIb30BaHUS M TIyTeli €ro COBEPIICHCTBOBAHUSI HAa OCHOBE WCIIOJb30BaHUS
MHGOPMAIIMOHHBIX TEXHOJIOTMI TP HOPMUPOBAHUM HATPY3KM Ha BOMHBIN OOBEKT.

Bompocsl, kacawoiiuecss HOpMUPOBAHUS BOJOTONb30BaHUS B Poccum u oueHku
COCTOSIHUSI 9KOCHUCTEM TIOAHSATHI PSIOM aBTOPOB: AsiekcaHapoBbiM T.J., AnekceeBbIM
H.N., TonTtepom JI.U., Kmypom H.C., Urnatosuu U.N., U3zpasnem 10.A., KauapsiHom
A.T'., KongpareeBoiM KJI., Kypsoit CA., JlammesiMm H.H., JlebeneBoit HIL,
MunaeBsiM E.B., HeBepoBoit E.B., XononkeBuuem CB., IlBerkosoii JI.W., Ilpi6ans A.
B., IIumkuabiM A.W., AxnmmHsiM AJl. OTMeueHBI HEIOCTaTKM CYIIECTBYIOIIEH
CHCTEMbl HOPMUPOBAHMS: HE YYUTHIBAIOTCS B HOJKHOW CTENEHW WHAWBUAYaJbHbBIE
ocobeHHOCTH (hOPMUPOBAHUS KayecTBa BOAbl B BOAHBIX OOBEKTaX; HE NMPUHUMAIOTCS BO
BHUMaHHME TEXHOJOTUYECKNE XapaKTePUCTUKU BOJOTIOJIb30BATENECH; HE MPUMEHSETCS
0acceifHOBBIII MPUHLMIT; OTCYTCTBYET MeEXaHW3M paclpeleseHus] KBOT Harpy3ku IO
WHTETPAJIbHBIM U Crien(UIECKUM TTOKa3aTessIM 3arpsi3HeHUS.
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CoBepIlIeHCTBOBAaHUE CUCTEMbl HOPMHMPOBAaHMS TEXHOTEHHOW Harpy3ku Ha
BOIHBIN OOBEKT TpeOyeT AeTaIbHBIX 3HAHWI 00 9KOCHCTEME U O BO3IEUCTBUIX Ha Hee, a
TakXe CBSI3aHO C HEOOXOAMMOCThIO cOopa M 00pabOTKM OOJBIIOTO KOJTMYECTBA
uHdopMaIuu.

[MocnencTBust  3arpsi3HEHUS]  MPOMBIIUICHHBIMU,  XO3SHCTBEHHO-OBITOBBIMH,
TTOBEPXHOCTHO-JTMBHEBBIMU, CEIHLCKOXO3SIHCTBEHHBIMU CTOYHBIMY BOIaMU KaK OIHOTO U3
OCHOBHBIX (DaKTOpPOB TEXHOTEHHON HArpy3Kd ONHUCAHBI B pPabOTaX OTEUYECTBEHHBIX
aBTopoB: AHmpeeBa M.C., ApedneBa H.B., Amwupsiea K.II., bparunckoro JI.II.,
Bopo6sesa O.I'., Utunosoit M.11., Kamry6osr A.W., Kupuiinosa B.M., KonapareeBa CJL,
OcumnoBa [I.K., XneonmkoBa H.M., Xpucanmoa H.MU., IlrteikoBa B.U., B
WHOOPMALIMOHHBIX 0030paXx MO OXpaHE OKpYyXalollel Ccpeapl U PalMOHATBHOMY
HMCTOJb30BaHUIO TMPUPOAHBIX PECYPCOB B PA3JIMUYHBIX OTPACISAX MPOMBILUIEHHOCTH U
CeJIbCKOTO X03s11CTBa.

Ananu3 pabot BaBununa BA., BeneumanoBa E.B. BopoObeBa B.A., ['mprumosa
Al., I'nayka A., Apyxununa H.U., Kocosa B.U., Jlantresa H.H., Jlaykca /I., MakapoBa
W.N., HesepoBoii E.B., PacrockyeBa B.B., CunempHukoBa B.E., Coxomnosa A.C.,
Crenunmxkepa k., Crpamkpabel M., ®emoposa M.I1., Xeiita [., Xy6aapsina M.T.,
LiBetkoBoit JI.U., umkuna A.W., llyneruna 1.®., lyaemana C.I'. 1 ap. mo3Bojaui
OTpEeNeINTh TIepedyeHb W BO3MOXHOCTU TPUMEHEHMSI TEXHOJIOTUil, 00ecTieunBaroninxX
MHOOPMALIMOIITYI0  TOANAEPXKKY  TPUHSITUS  pPEUIEHWH: MOHUTOPUHT  OOBEKTOB
OKpyKarouleil cpenpl, Bepudukalusl JaHHbIX, cTaTUCTUYecKass oOpaboTka MH(opMaLuu,
MOJETMPOBAaHUE B3aMMOICUCTBUS BOAHOTO OOBEKTa W HCTOYHUKOB aAHTPONOTCHHOM
Harpy3Ku.

AHanuTnyecKnii 0030p OTEYECTBEHHBIX M 3apYOEKHBIX PaOOT MO3BOJIMII BHISBUTH
CyLIECTBOBAaHME XOPOILO MPOpabOTaHHON ©0a3bl CAaHUTAPHO-TUTMEHUWYECKUX, HO B
HEJIOCTaTOYHOM CTETNEHM - IKOJOTUYECKUX M TEXHOJOTMYECKHMX HOPMATHBOB. B To ke
BpeMsi OYEeBUIHA HEOOXOAMMOCTH yuyeTa PEervMoHallbHOU crenuduku GopmMupoBaHUs
COCTOSTHUSI BOJHBIX OOBEKTOB M BO3MOXHOCTEW HOCTUKEHUSI BOIOTIONb30BATEISIMUA
peyHoro OacceffHa  ypOBHSI ~ HAWIy4YLIMX  CYLIECTBYIOLIMX  TEXHOJOTMH  Tpu
HOPMMPOBAHUM MapaMeTpPOB cOPOCa CTOUHBIX BO/I.

OTCyTCTBME JOCTATOYHO IIpOpabOTaHHBIX MeToauK obOocHoBaHus [1JIBB Ha
MaJIble peKu Mpemonpeneaunsio HeoOXOAUMOCTb pa3pabOTKM  MHGMOPMAIIMOHHO-
AHAJIMTUYECKON CUCTEMBl B YCIOBUSX pa3IMYHOM O00ECIEUYEHHOCTH WMCXOTHBIMU
NAaHHBIMU, COOTBETCTBYIOIIMX QJTOPUTMOB, HEOOXOAMMBIX JUIS pacyeTa 3amad
pacripeieJieHusT Harpy3Kyd TpW 3aJaHHBIX KjaccaX KavyecTBa BOABI C MCIIOJIb30BAHUEM
MaTeMaTUYeCKUX MoJeleil KOHBEKTUBHO-AUGMGY3MOHHOTO TepeHoca M MpeBpalieHus
Beuiects (KAIT u I1B). Ha ocHOBaHUM OTMEYEHHOTO BbIllle 000CHOBaHAa HEOOXOAUMOCTD
pa3paboOTKM METONWKM HOPMHMPOBAHUS TEXHOTEHHOUW HArpy3kKu Ha MaJlble peKH,
YUUTHIBAIOLIEH Hanbosee 3HAYUMbIE SKOJIOTO-TEXHOJIOTUIECKUE TTapaMeETPhI.

Bo BTOpoii rnaBe pasdpaboTaHa CTpPYKTypa 0a3bl JaHHBIX, HEOOXOMMMBIX IS
OLEHKM (HaKTUUEeCKOro BO3IEMCTBUS BOMOMOJIb30BATENIell HA BOIHbBIE OOBEKTHI U pacueTa
JIOTTYCTUMBIX TIapaMEeTPOB aHTPOTIOTEHHOW HArpy3Ku, a Takke aHaJUTUYECKUil ammapar
71 00paboTkm MHGOpPMALMK O TPUPOAHO-TEXHUYECKOU cucteMe. B cooTBeTcTBUM C
pa3pabOTaHHBIM aJTOPUTMOM, B 3aBUCUMOCTM OT 3alaHHBIX YCJIOBHUIi, OLIEHUBAIOTCS
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BapuaHTBhl pelIeHWii M U3 HHUX BbIOMpaeTcsl ONTUMabHBbIA. WMHGopMaroOHHO-
aHAJIUTUYECKasl CUCTeMa, TpelHa3HauyeHHas JJIsi pelleHus 3ama4y HOPMHUPOBAHUS
rapaMeTpoB BOIOOTBEIEHMSI, BKJIIOYAeT OJIOKH, MpeacTaBleHHbIe Ha puc. 1.

Hudopmanmonunrit 6ok AnamTaycckuii 6ok
(o6paGoTka nadopMarmy)
XapaxrepucTuka XapaxTepucTaka CraTHCTHRECKHE CpeCTBA M METOIB!
napaMeTpoB HCTOUHHEKOB cOpoca o6paGoTkl HHGOpMAnUR
BORXOTOK2 CTOYHEBIX BOX
HopmatnBRO-CIIpaBOYHas IMTEPATYpa MaremaTHYECKHE MOJCAH H CPEACTBA
NIPOTPaMMHOTO ofbeciieyeHns

Puc. 1. Crpykrypa nHOOPMAaLMOHHO-aHAIUTUYECKON CUCTEMBI BOIOX0351ICTBEHHOTO
KOMILIEKCa 1T 000CHOBaHUSI KOMILJIEKCA BOIOOXPAHHbBIX MEPOTIPUSITUI

JI1si HOpMUPOBAHUSI TEXHOT€HHOW HArpy3kd B paboTe JaHbl peKOMEHIAlUU [0
cUCTeMaTu3alny U 00paboTKe TUAPOJOrMYECKUX, MOP(OIOrMUECKUX, THAPOXUMUYECKUX
U TUAPOOMOJIOTUYECKUX [ApaMETPOB BOAHBIX 00BEKTOB. OTMEYEHO, YTO OCOOEHHOCTH
(opmupoBaHus KauyecTBa BOABI MOXHO BBIIEJIUTh YK€ Ha JTamne Kiaccudukaluu
00BEKTOB IO Pa3IMYHBIM XapaKTePUCTUKAM.

[Ipy HOPMHUPOBAHUU TEXHOTCHHOW HArpy3KuM Ha BOIOTOKM B OCOOYIO TpYITITY
BBIIEJICHBI MaJible PeKM, K KOTOPBIM, COMIacHO Kiaccudukauu KapayiieBa, oTHOCSTCS
pexu ¢ miolanpio Bogocopa 0,01-5,0 Thic.KM'.

OcoOGeHHOCTH BOMIOIOJB30BaHUSI pecypcaMM MajlbIX peK M3ydeHbl Ma Mpumepe
bacceitHa p. Jlyra u gpyrux pex JleHuHrpamckoii o6i. Ha puc. 2 moka3zaHo M3MeHEHUE
koHueHtpauuu BIIK, no m mocme cbpoca crounbix Bon oT I. bokcurtoropck B p.
IMapnomna (nputok p. Cscs 11 nopsanka). Bennuuna konuentpauuu BITK, cymecrseHHO
yBenuuuBaeTcsa (B 1,5-8 pa3) B cTBope HMXe cOpoca, TOCTUTasi IpU 3TOM 3HAYCHUI
4ITJK. AHamornyHasi KapTHHA HAOJIOOAETCS M IO IPYTUM ITOKa3aTesIsIM.

Haa

09 03. 08 05. 06 08 0510
AATBE
|D seime 1 Boxcirroropex B Hike r Boxcyroropex I

—_

O N AN

Puc. 2. UsmeHnenue
KoHueHTpaunu BITK
B p. [sapnomns
(rputok p. Csico 11
TOpPSIIKA) BBIIIE U
HuXe copoca
CTOYHBIX BOJ

r. bokcuroropck

KOHLEHTpauus, Mrin

Iy GacceiftHOB MaJIbIX PeK BBISIBJICHBI CJICAYIOIINE YCIOBUSI BOJAOMOIb30BaHUS:
OrpaHU4YeHHbIE PECYPCHI;
HenocrarouHass acCUMWISILIMOHHAS eMKOCTb U, KaK CJeICTBUE, OrpaHUYCHHbBIE
BO3MOXHOCTU CAMOOYMILEHUSI U BOCCTAHOBJICHUSI.
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Huskas creneHb MHOOPMAIIMOHHOM OOECIEYEHHOCTH II0 TUIPOXUMUYECKUM U
TUAPOOMONIOTMYECKUM  XapaKTepUCTUKaM  OOyClIOBWJIa  HEOOXONMMOCTb  CO3aHMsSI
KJIacCU(bUKAIMU XapaKTePUCTUK BOIHBIX OOBEKTOB 1O HA3HAYEHMIO MPU HOPMUPOBAHUU
apamMeTpoB BOJOOTBEACHUS C 1LI€JIbl0 OOECTeUeHMs] 3aJaHHBIX KIacCOB KayecTBa BOJIbI.
Bce xapakTeprucTUKU BOZHOTO 00BbEKTa, pa3fe/ieHbl Ha TpY IpymIibl (puc. 3).

L IMapaverpst BomHoro obsexTa |
¥ Y ¥
Iapamerpsi, ITapamerpsl, Ilapamerpsi,
obecneuuBaomme obecnequpaiomue obecneumparomme
KoNM4ecTBeHHOE KaueCTBEHAOE OMIcanne OMHCAHHE
OIIHCAHHAE XaPaKTePUCTHK TBAPONOIHYCCKOTO ¥ THAPOGHONOTH9ECKOro
THIPONOTHYECKOTO U THIOPOXHMHYECKOTO PeXMMa BOZUOTO
THAPOXKMMHUCCKOTO PERHUMOB, I103BOIAOINHE 00beKTa, cyxamye
PEUMOB U ONpEACTNTh 3HAYCHHA MHAMKATOPAVIH IPH
HENMOCPEACTBEHHO TIapaMeTpoB nepsoit ONIpeZieTiennn Kaaccea
y1acTBYIOWIHE B TpyOnH KAYCCTBA BOIbI
HHXCHCPHEIX PacieTax BOJHBIX 0OBEKTOR

puc. 3 Knaccubukauys napaMmeTpoB BOIHOTO 00BEKTA MO UX Ha3HAYEHUIO MTPU
HOPMUPOBaHUM MApaMeTPOB cOPOCa CTOUHBIX BOJI

B mepBylo rpymnmy BbIOENEHBI MMapaMeTpbl, NAIOIINE KOJIMYECTBEHHOE OMMCAHUe
BOAHOTO OOBEKTa W HEOOXOAMMBbIE [JIsI WHXEHEepHbIX pacyeToB. Cioma OTHOCSTCS
MOp®dOJIOTHYECKNE, TUIPOJOTMYECKUE XapaKTepUCTUKMU: BEJIMYMHBI PAcXoia BOIbI B
peKe, CKOPOCTU TEYEHWSI peKHu, IIMPUHBI, TIyOWHBI pycia, YKJIOHA, M3BUJIMCTOCTU Ha
OIpeNeIeHHOM yJacTKe, a TaKXe TMIPOXUMHUYECKUE IMOKa3aTelu.

Bo BrOpylo rpymnmy BXOAST XapaKTepUCTUMKHU, Jalollde, KakK IpaBuUIo,
KaueCTBEHHOE OIKMCAaHUE BOIHOIO OOBEKTa: PEXUM IMUTAHHUSI, COCTaB TOPHBIX MOPOM;
XapaKTepUCTUKM TIOYBEHHOTO IMOKPOBA; HACHIIIEHHOCTh O3epaMu, Oojoramu u T.1. B
YCIOBUSIX ~ HEIOCTAaTOYHOM UHGbOPMAIMOHHOM obecreueHHOCTH o 3TUM
XapaKTepUCTUKaM IO W3BECTHbIM METOOMKAM MoAOUpaeTcsi OOBEKT-aHANIOr s
UCCJIElyeMOTO BOJOTOKA U OMPEAEISIOTCS 3HaUeHUsl apaMeTpoB | rpymbl.

I'uapoburonornyeckue XapakTEepPUCTUKK SIBJISIIOTCSI OOBEKTUBHBIM WHIUKATOPOM
COCTOSIHUSI PEYHOU 3KOCUCTEMBI. TaK, OlleHKa COCTOSTHMS ITOJITOXWBYIIETO 3000€HTOCa
Mmo3Bojiujaa Obl 000CHOBaThb BBHIOOP OOBEKTa-aHaJIOra JJIsl MccienyeMoro BogoToka. Ha
CCFOZLHF[LI_IHI/Iﬁ JCHb Haan4yue pE3YyabTAaTOB MCCHGZLOBaHMﬁ Fl/IZLpOGI/lOJ'lOFI/I‘-leCKVlX
XapaKTepPUCTUK TOJBKO TIO OTAEIbHBIM BOJHBIM OOBEKTAM OTPaHUYMBAET BO3MOXHOCTb
MX UCIOJIb30BAaHMS TTIPU HOPMUPOBAHUY TEXHOTEHHOU HArpy3Ku.

npoaHaﬂVBl/lpOBaHbl XapaKTepUCTUKU NCTOYHUKOB 3arpsa3HeHusda BOIOHBIX
00bekTOoB. OTOOpaHBl KilaccU(UKAIMM, TO3BOJSIONIME HAa COOTBETCTBYIOIIUX 3Tarax
HOPMUPOBAHUS MapaMeTPOB BOAOOTBENEHUs pa3paboTaTh KPUTEPUU BHIOOpPA OCHOBHBIX
WCTOYHUKOB 3arpsi3HEHUsI, ONPEACIUTh Perpe3eHTaTUBHbIE MTOKa3aTeN 3arpsi3HEHUS 11
UCCIIEYyeMOIl BOIOXO3SIHCTBEHHON CHCTEMbI, OOOCHOBATh 1I€J1€CO00Pa3HOCTh BHEAPEHUS
MIPUPOIOOXPAHHBIX MEPOIPUSITUI Ha TEKYIIU MOMEHT BPEMEHU U B TEPCIEKTUBE: IO
BUIAM [NESITEJIbHOCTH; TI0 BEJIMYMHE/MOIIHOCTA WCTOYHUWKA 3arps3HEHUS; IO YPOBHIO




9

pa3sBUTHUA OCHOBHOIO M BCIIOMOTATCJIIBHOI'O TIIPOM3BOJACTBA; II0O PEXUMY pa6OTI>I
BOJOITOJIB30BATEIIA, o JoOKaJIm3aluun c6poca CTOYHBIX BOA W  KOHCTPYKIHH
BOIOBBIITYyCKa.

KpOMC MU3BECTHOI'O NEPEYHSA HOPMATHBHO-ITPABOBLIX TOKYMEHTOB, NMPUMEHACMBIX

Npy pELIeHUM 3aJady HOPMHUPOBAHHUS AOMYCTUMBIX MapaMeTpoB cOpoca, MPeaoXeHO
UCIIOJIb30BaTh peKOMeHnauuu XeabCUHKCKoi Komuccuu nns omnpeneneHust yaelbHbIX
XapaKTEePUCTUK CTOYHBIX BOJ Ha €AVHUILLY BBIITyCKaeMOW MPOAYKLIMU, COOTBETCTBYIOIIMX
Hanydwein noctuxumoit texHonorun (HAT) B orpacnu. Pa3paGoraHbl nomogHEHUS K
¢dopme ctatoryeTHOCTU 2-TIT «BOIXO3», MO3BOJSAIONIME YYMTHIBATH TEXHOJOTUYECKUE
rapamMeTpbl ICTOYHUKOB 3arpsi3HeHus1 U ux coorsetctere HAT.

B pabore pekoMeHIOBaH K MCITOJB30BAHMIO MAKET METONOB CTAaTUCTUYECKOMN
00paboTkK  MHGpOPMAIMM TIO  MCCIIEAYEeMOMY  BOIOXO3SIICTBEHHOMY  KOMIUIEKCY,
MO3BOJISIIOIIMI PEIINTh 3aladyd: BepudUKaLMs IMapaMeTpOB; OIpPENEJICHUE CPEeIHUX
CTaTUCTUUYECKUX 3HAUCHUH, KOd(PGbULIMEHTOB IUCIIepCUU, BapUalllU; OLIEHKa CyLIeCTBa
(CYLIECTBEHHOCTH) WJIM BaXHOCTU TOTO WJIM WHOro TnapaMmerpa wuiau ¢akropa;
onpeaesieHle KOPPEIsILIMOHHON 3aBUCHMOCTH MTapaMeTPOB U IIp.

MaremaTudeckue Monenu  (GOpMUPOBaHUS _KAayecTBAa _ BOABI W CPEJICTBA
MPOTrPaMMHOTO 00eceyeHus

IIpu pa3pabotke HOpM TipeaesbHO mormyctumoro copoca (ITIC) cTouHBIX BOm B
BOIHbIE OOBEKTHl ~ HauOoJIblllee MNPUMEHEHWE HAlTM  MOJAEIM  KOHBEKTMBHO-
middy3noHHoro TiepeHoca u  TpeBpamneHus BemectB (KAIT um I1B). Pacuern
pa30aBieHUs] TO3BOJISIIOT Haubojiee OOOCHOBAHHO BBIIBUTH TPeOOBAaHMSI K KayeCTBY

CTOYHBIX BOJ, KOHCTPYKIIMU U MECTOITOJIOXEHUIO BOIOBBIITYCKOB.

J11st GacceitHOB MaJIbIX U CPEIHUX PeK MPU YCJIOBUU OBICTPOTO MepeMelIMBaHus B
noroke 1o BeptuKamu ypaBHeHue KJIIT m I1B MoxkeT OBITh 3amMcaHO ST Clydast
MIockoi 3amauu. Eciu mpoiiecc cTallMOHapHBIA, W HE YYMTHIBAIOTCS W3MEHEHUsI B
pexxumax —paboThl MCTOYHMKOB 3arpsi3HEHUi, TO MOXET OBbIThb HCIOJb30BaHA
crauroHapHasg Momenab KJIIT u I1B. YpaBHeHme IByXMepHOIl CTallMOHApPHOW MOIENH
KIIT n I1B 3anuceiBaetcs B Bume (1):

2
%}g - k1C ’ 0)
r7ie C — KOHLEHTpALKsI 3arPA3HAIONIEr0 BEILECTBA, MI/II;

X, Y= KOOP/IMHATHI, M;

Vx,~ npoex1us CKOpOCTU TeYeHUs BOLOTOKA, M/C;

Dy ~ xoaddumert nnbdy3noHHOTO TTlepeHoca BelecTsa, M’/c;

k,- koahduumeHT caMmooumIeHNsT BOLOTOKA, 1/cC.

Vx§= Dy
ox

B ypaBHeHum (1) KOHBEKTMBHAsl COCTaBISIOIIAs IlepeHOca B IIOMEPYHOM
HamnpaBJieHUM  cuyuTaeTcs  npeHeopexumo  Manoil.  KosbdbuuueHnt auddysuu
pacCUMTHIBACTCS IO AMITMPUYECKUM 3aBUCMMOCTIM Dinepa, banzana wim Kapayimrea B
3aBUCUMOCTH OT MOPMOJIOTUYECKNX W TUAPOJIOTMYECKUX XapaKTepUCTUK BOIHOTO
obbekta.  Mcmonp3yemble  mpW  pacuyeTe  TpaHUYHbIE  YCJIOBHUSI  yYUTHIBAIOT
HEMPOHUIIAEMOCTh OOKOBBIX MOBEpPXHOCTE (2) M MO3BOJSIOT 3aJaThb MPOU3BOJbHOE
pacrpe/iesieHre KOHIIEHTpalrii B HayaabHOM cTBope C(X,y).
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oC 0
=0 2
TJe # - BHYTPEHHSISI HOpMaJlb K TPaHUI[AaM BOIHOTO OOBEKTA.

Pemenne ypaBHeHust (1) OCHOBaHO Ha MeTONe KOHEUYHBIX Pa3HOCTEU, KOTOpPBI
peaylM30BaH C TTIOMOIIBIO MTaKeTa MPUKIAAHBIX TPOrpaMM TUIPO3KOMPOTHO3".

Pemenne ypaBHenmit momenum KIIT m TIB mnst yyacTka peyHoro OacceitHa
MO3BOJISIET OLICHUTh B3aMMOBJIMSIHUE TPYIIbI BOMOBBIITYCKOB, a TakXe CTENeHb BKJaaa
KaXJI0ro B YPOBEHb 3arpsi3HEHUs! B 3alaHHbIX cTBOpaX. OJHOBPEMEHHO MOXET pelIaThesl
3aaya MO CTETNeHUW BIMSHUS KaXIOTO WCTOYHWKA W TIO TPYIIe JUMUTHUPYIOIINX
noka3ateneit BpenHoctu (JIMB). Ha cragum olieHu BO3AeiCTBMSI Ha OKPYXAIOIIYIO CpeLy
(OBOC) pemenue ypasaenuit KIIT u 1B mo3BossieT 000CHOBBIBATh MECTOMOJIOXEHUE U
KOHCTPYKIINM  BOJIOBBIITYCKOB ¢ 1IeJIbl0  OOecIiedeHUsT HEeOOXOOUMBIX  3HAUYCHMIA
MaKCUMaJIbHOI KoHLeHTpauun (Cmax,), CTelleHW TepeMelnmBaHMs (1), U KpaTHOCTU
pazbasnenusi (P). na sToro mnpemycMaTpuBaeTcsi BO3MOXHOCTH TOCTPOEHUS SITIOP
pacripefieJieHUsl KOHLICHTPALIMI 3arpsI3HSIIONIMX BEIIECTB B MOMEPEYHOM M MPOIOJLHOM
HaTmpaBJICHUSX.

Ha puc. 4 mokazaHo n3MeHeHHe MaKCUMaIbHbIX KoHIeHTpauii BITKmn nmo miuHe
p. Jlyra, mosy4eHHBIX IO pe3ybTaTaM YHMCJIEHHOTO SKCIIEPUMEHTA TPU CYIIECTBYIOIINX
YPOBHSIX TEXHOJOTHUH W TPU YCIOBUU IOCTUXEHUS TPEANPUITUSIMU KOMMYHATBHOTO
XO3SICTBa TOKa3aTeseil, COOTBETCTBYIOIIMX HAMJIYYIIUM TOCTHXMMBIM TEXHOJOTHSIM

(HAT).

&
\5 2 —t— Cmax daxt
gli
o
8'10 D OAnaann = a~- CmaxHAT
£ ] Lovloctd™
g
I R bt
2 0 v v aaaazaas s B IR tenesolt NOKa3aTeN B,
(=3 [~ (=4 (=3 o (= o 3 (=1 =4 (=3 =3 =3
S5 8gg8cgg88¢g s g KOHTPOTLHOM CTBOpE
o - ~ o~ - b ~N ~ ~ - v o [ =3
o~ o~ - o Ll r~ — o ~ 2} L2} vy L
~ ™~ o~ - - - —
PACCTONHKE OT YCTEA, M

Puc. 4. UameHeHune MakcuManbHoU KoHLleHTpauuu BITKm o niune p.Jlyra mpu
akTUUECKUX KOHIIEHTpALMsIX cOpoca U € YYETOM HaMJIy4IIUX TEXHOJOTHIA

B TpeTheil riaBe comepxXuTcsi onucaHue (HakToOpoB, OMPEAESIOLIMX YCIOBUSI
HOPMHUPOBaHUSI TEXHOTEHHOUN HArpy3Ku, U XapaKTepUCTHKa 3TallOB HOPMUPOBAHUSI.

ABTOpDOM  BBIIEJIEHO [Ba _OCHOBHBIX  (haKTOpa, ONpeAessIiouInX  VCIOBUS
HOPMMPOBAHUS: KayecTBO MPUPOJHOI BOABI M YPOBEHb TEXHOJIOTUU.

ABTOPOM  OOOCHOBBIBAETCSl HEOOXOAMMBI YPOBEHb LEJNEBBIX IOKa3aTesei
KayecTBa BOJbl B KOHTPOJIbHOM CTBOPE PEKU, UCXOAS U3 aCCUMUJIMPYIOLIEH CTOCOOHOCTU
BOJIHOTO O0BEKTa U €ro MHIUBUAYaIbHBIX OCOOCHHOCTEH, C YYeTOM 3HaueHUui
TUIPOXMMUYECKUX XapaKTepUCTUK B (POHOBOM CTBOpE.

Oco6oe BHMMaHME YAEJICHO OLEHKE TEeXHOJIOTMYECKOTO YPOBHSI MPOU3BOIACTB KakK
onpenensonero pakropa Npu HOPMUPOBAHUM TEXHOTEHHOM Harpy3ku. OmnpeneneHbl TpU
BO3MOXHBIE YPOBHSI:  CYLIECTBYIOIIMI (MU  (aKTUYECKH) Ha JAEWCTBYIOLIEM
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NPOU3BOACTBE; BO3MOXHBIA, HCXOASd U3 TEXHUYECKOTO perjiaMeHTa M COCTOSTHUS

000pyIOBaHUS; TIEPCIIEKTUBHBIN, pPEKOMEHIYeMblii [JIsi JaHHOW OTpaciu Kak

COOTBETCTBYIOIIMM HAWJIYYIIEW AOCTUXXKMMOU TEXHOJIOTUU. OHpeZ[CJ'[CHI/Ie I1I03TAITHOT'O

MU3MCHCHUSA YPOBHA TEXHOJIOTMM HAa OCHOBHBLIX MCTOYHMKAX 3arpsA3HCHUA IMPOU3ZBOIUTCA

Ha OCHOBE MUHUMMU3ALIM1 HECOBOKYITHBIX BOAOOXPAHHBIX MEPOTIPUSITUM.

OmnpeneneHa  obliasi  MOC/AENOBAaTEJbLHOCTb ~ HOPMUPOBAHMS — NapaMeTpoB

BomooTBeneHusT (puc. 5) LIBeToM BbIIeICHBI TTOJIOXKEHUsI, pa3paboTaHHBIC aBTOPOM.

OnpesencHUe pacyeTHOrO THAPONOTHYECKOTO pexuMa H | | XapaKTepHCTHKA
pacueT mapaMeTpoB BORHOro o0rekTa Ha ocHoBe MAC «t BOAHOTO  00BexTa,
; METOTH CTATUCTHKA
Onpeneneuye nepedHs nokasatenel, penpe3eHTaTUBHEIX 18 | | Xap-Ka HCTOYHHKOB
MCTOUIMKOB 3ATPA3HCHIA JamIOro BORHOTO O0beKTa =~ let32IPA3HCHIA, MCTOIH
KpHTCDIn BHIBOPA PepeIeHTaTHBHE okasazenedt 4| | cratuemn
Onpenenenue HEOGXOUMOTO (ueaecoobpasu)  ypoera | | Toxe
TEXHOMIOTHH e
Kpurepuu ' BHGOPA OCHOBHELX » HCTOYAMKOR. BAFpASHEHMs
‘m;mmm. Xapaxrepncmm,_ ONPEEIAOMIE HCOG\KOJ}HMLIPE
YPOREHH TEXHOTOIIL] T . L va eg e
BriGop MECTONOJIOKEMILL 930}10139'1'9.1;1 KOHTDOJIEHBIX Sr?'opog" Toxewu
CKOMEHIALUMH 1O PACIIONONCIIHIO xo!{rpo,xsnmx, CTBOpOE’ Ha' |4} xapakTepucTukn
IrpaHuIEx a,zwnunmpuuuuwiwacrmn o >} | Bomsoro o6mexta
Onpeaenenne nepeyHa i 3HadeHnii noxasareseit B ouosom u | | To xe
KORTDONHED CTBOPRX _ _ .. N
JATOPHTM onpe,ac.lwnx TEpedIt U 3HAUCHUIT TOXAZATEITCHS [T
patuerHbIe 3asuvxmounr - anavenut noxasarenem 4
TIPOMERYTOUHEX KOHIPOLBHEIX CTBOPAX « q
IIporno3 xa4yecTsa BOIH | Maremaruyeckue
MO’
*
Hopwmarusno-
KagecTso BOOH COOTBETCTBYET HOPMATHBAM? 47 CIpaBOgHAN
nuTEpaTypa
m | Her |
3amava © Pacuet JonyCcTivsix napaMeTpos cOpoca | | Marematumeckue
3aBepmieHa n MoJeTH
OGocroBanne monmycruMblx Trapamerpos | | Hopuatusmo-
cbpoca B COOTBETCTBHH ¢ | | cripaBounas
EKOMCH}IOB&HHHM YPOBHEM :I'e'?fHOIIOI'HPI JIATEpaTypa
ASiropuTy 000 RoBaHIA  IOTYCTHME
riapaMeTpoR cOpoca 3 Lt 3

Puc. 5. O6uias nmocienoBaTeIbHOCTh HOPMUPOBAHMSI TTApaMETPOB cOpOCa CTOYHBIX BOI U
COOTBETCTBYIOLIUE 3JIEMEHTBI MH(OPMAIIMOHHO-aHATUTUYECKOM CUCTEMbI
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O60CHOBaHUE TUIPOJIOTUYECKOTO PeXrUMa

Pemaromnm paktopom npu onpeaeseHu THAPOJIOrMYecKoro pexuma st Majblx
pek okasblBaeTcsl Henoctarok wWHdopmanuu. [lostomy nanpHeinii pacuetr 1O
OMNpENeJIEHUI0 JOMYCTUMBIX [apaMeTpoB cOpoca OT WCTOYHUKOB 3arps3HEHusl B
COOTBETCTBMM C METOJUKOI HEOOXOAMMO BECTH Ha PEXMM, COOTBETCTBYIOLUUI CpeIHEMY
MHOTOJIETHEMY pacxoAy BoIbl B BojoToke. [IpM HaiMyuMyM AOCTaTOYHOTO KOJWYECTBa
JIAaHHBIX HA CaMOM OOBEKTe WJIM OObEKTE - aHajJore HeOoOXOAMMO YUYECTb CE30HHBIE
M3MEHEHUsI B BOIOTOKE, YTO MO3BOJIUT Pa3padoTaTh CE30HHBIE HOPMbI HArPy3KH.

OmnpenesieHne NepeyHs penpe3eHTaTUBHBIX oKa3aTeneil

B Hacrosiieit paboTe mox pernpe3eHTaTUBHBIMU MMOKA3aTeIsIMU TTOJpa3yMeBalOTCs

roKasaTeJii CTOYHBIX BOI, HauboJjiee XapaKTepHbIe Il BCEro UCClieyeMoro GacceifHa.
PaccmarpuBatoTcst TpU OCHOBHBIX BUIA XO3SIUCTBEHHOM NeSITeTbHOCTH,
oOyclaBIMBalolle TMOCTYIUIEHHMEe CTOYHBIX BOA B 0acceiHbl pPEeKH: KOMMYHAaJIbHO-
OBITOBOE XO3SIMCTBO, arpONPOMBIILIEHHBIN KOMIUIEKC U TIPOMBILIIEHHBIE TIPEATPUSITHUSI.
Hcnonb3yloTcsi MeTOmbl 3KCIEPTHBIX OLEHOK (PaHXHWPOBaHUE IO CPaBHUMOM
mKaje). ABTOPOM TMPEIJIOKEHO OINpenessaTh IepeueHb ToKasaTesiell 1Mo CIeAyIonuM
KPUTEPUSIM:
* IO penpe3eHTATMBHOCTHM ITOKa3aTesiel IS TeX BUAOB NEsATEIbHOCTH, KOTOpBIE
O0Ka3bIBAIOT HauOOJIbllee BO3EICTBIE HA KAUYeCTBO BOJ UCCIIEAyeMOro OacceiiHa:

N,
Necs 100 222 10096, et .100% ®)
oby N 06y N oty

rie Nyxs, Nupows Nex — KOJMYECTBO TPEANPHUSITHIA, OTHOCSIIUXCS K KOMMYHAIBHO-
OBITOBOMY XO3SICTBY, TIPOMBIIIJIEHHOCTH Y arpoNpOMBIIILIEHHOMY KOMILIEKCY
N = 001LIEE YHCITY MPEATTPUATHIA;

[0 OMACHOCTM MOKa3aTeNs (Yepe3 MpUBEICHHYIO Maccy Beuectsa M ):

M, =—mre (4)

e M, - Macca i —20 BellecTBa, MOCTYMAIOIIETO B BOAHBIN OOBEKT B €1I. BPEMEHH, T/C;

* [0 HAJIMYMIO MH(OPMALIMK 110 TIOKA3ATEIO.
Panru, mnosnyyeHHble Ha Tpex JTamnax, CyMMHpPYIOTCs. PernpeseHTaTUBHBIMU
CUMTAIOTCS TOKA3aTeN I ¢ HauOOoJIbIIel CyMMOIi PaHTOB.
OrnpesiesieHne HEOOXOAMMOTO YPOBHS TEXHOJIOTUU
JInst 060CHOBaHUS 3TAlOB COBEPIICHCTBOBAHUSI OCHOBHOUM TEXHOJIOTHU BBIIEJICHBI

CIIeAyIoIIre XapaKTePUCTUKN NCTOYHUKOB 3aTPSI3HEHUS:
1) ypoBeHb BO3IEMCTBUSI Ha COCTOSIHME BOIHOTO OO0beKTa (OmpeaesieHue OCHOBHBIX
UCTOYHUKOB3arpsi3HEHUST )
2) ypOBEeHb Pa3BUTHS TEXHOJIOTMiII OCHOBHOIO M BCIIOMOTaTeJIbHOIO MPOU3BOJICTB;
3) sKOHOMUYECKasi peHTa0eJIbHOCTDb MPENNPUSITHS;
4) couMaTbHBIN aCTIEKT.
Hcnonb3ytoTcsi METOABI 3KCIEPTHBIX OIEHOK (paHXMPOBaHWE IO CPaBHUMOW
IIKaje).
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[nst oneHkuU YPOBHSI BO3JIEUCTBUS MUCTOYHUKA 3arps3HEHUSI HA BOMHbBIU 00BEKT
(OHpCZ[CJ'[CHI/IC OCHOBHBIX HUCTOYHUKOB 3anH3HeHI/IH) aBTOPOM npeaiaracrca
MCIT0Jb30BaTh CICAYIOIINEC KPUTCPUU:

. Macca c6poca 3arpsi3HSIIOLIMX BELIECTB B €/I. BpEMEHM;
. O0BeM cOpoca CTOYHBIX BOA B €. BpEMEHH;
. 3arpsi3HEHHOCTb CTOYHBIX BOJ OTHOCUTEJIbHO YHU(UIIMPOBAHHBIX HOPMATUBOB IO

MOKa3aTeJIsIM 3arpsi3HEHUS1, PENPE3CHTaTUBHBIM [UIS1 LIEJIOro OacceiiHa peku.
CrereHb 3HAUMMOCTU UCTOYHMKA 3arpsi3HEHUST OMpeAessieTcsl CyMMOil paHros. B
Tabn. 1 TIpeAcTaBiieHBl pe3yibTaTbl PAHXWPOBAHWS MCTOYHWUKOB 3arpsi3HEHUST p.
XpeBuua.

Tabauua 1
PaHr1 MCTOYHUKOB 3arpsiI3HeHUs P. XpeBUlIa 10 TPeM KPUTEPUSIM
HawMeHoBaHIE HCTOYHHKA 3arpA3IIeHNs Pauru no kputepusmM Oommii
obbeM | Macca | 3arp.cT.
ekt Xpenuna (mpurok p.JIyra I mopaaxa) CT.BOA | B-B BOJ{ paur
AO3T Arpobarr 1 2,5 2,5 6
AO3T Ymesuunt 3 2,5 2,5 8
AOTE Manyiinoso 2 S 8 15
Jlyxcxuit tococeBulit 3apoa n.Ilopedse 9 2,5 2,5 14
MIT XKX n.IlycroMepxa 8 9 9 26
MVYIT XKKX n.Kanoxuus Bonocosckuit p-u 5 7 6 18-
MVII XKX n.Vmesuust Bonocosckuii p-H 6 8 7 21
MVYTDKKX Bonocosckuii p-H 7 6 5 18
CII6 aucranuud sacs/sogoorrenenns OKT. /I 4 2,5 2,5 9

JI1si OLEHKM YpPOBHSI OCHOBHOW ¥ BCITOMOTATEJIbHON TEXHOJIOTMiII BBIOPAHBI
cJIeyIolINe XapaKTePUCTUKU:

. OTHOILIIEHWE MacChl 3MUCCHUIA K eIWHUIIE TMPOAYKUMM Ha TMPEANPUITHA K
pekoMeHaoBaHHOU HopMatuBaMu HJIT cooTBeTCTByIOIIEH BeJIMYUHE;

. OrHolleHre o0beMa TMOTpeOsseMOl  BOABI HA  EOUHUILY TMPOAYKLIHUUA K
pexoMmeHaoBaHHOI HopMaTtuBamu H/IT cooTBeTcTByIOIIEH BeIUUMHE;

. Cobmonenue HopmatuBoB [1/1C mim npeBbIllIeHre JOMYCTUMBIX Macc K copocy;

. BhheKTUBHOCTh PpA0OTHI OUUCTHBIX COOPYKEHUI.

Yem Bbille (pakTUYECKUid YpOBEHb TEXHOJOTMI, T€M MEHbIle HeOOXOAMMOCTh
BHEAPEHUS HaMIYYIIei TEXHOJOTUH IJISI JAHHOTO MCTOYHUKA 3aTrPS3HEHMSI.

I[Ipn oIleHKE SKOHOMHUYECKOl PpPEHTA0ETbHOCTH TIPEINPUITUS OLEHUBACTCS
¢rHaHCOBasi  BO3MOXHOCTb  BHEIPEHUSI HOBOTO  OOOpyHOBaHMSI WIM  LIeJOM
TEXHOJIOTUYECKOU LIETIOYKHU.

I[log coumanbHBIM AacHEeKTOM IIOHMMAEeTCSI HEOOXOOMMOCTb MOIEPHU3AIUN
JMTAaHHOTO TIPOM3BOICTBA IJIsT 00ECIIeYeHUST 3aHSTOCTH.

O6ocHoBaHue (hOHOBBIX MOKa3aTeJel M Ha3HauYeHUe Moka3aTesieli B KOHTPOJbLHOM
CTBODE JUISI MaJIbIX PEK

ABTOpPOM pa3paboTaH aJropuT™M OOOCHOBAaHUSI TIepeyHsi W 3HAYEHWI IMoKasartesiell B
(boHOBOM cTBOpe M HazHAUYEHHUs BEJIMUYMH TOKa3aTeslell B KOHTPOJIBHOM CTBOpe (puc.6).
AJrOopuT™M  TMMO3BOJISIET paboTaTh B YCJAOBUM  HelocTaTka MHMOpMALMU IO
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XapaKTEepUCTUKaM BOOAHOTO 00BeKTa U IpyuHUMaThb PCIICHUE MPU YCJIOBUM IMPEBBIICHUA
3HAUEHUI B CI)OHOBOM CTBOPE HOPMATUBHLIX BEJIMYHH.

IpoBoxnIIcs Jix MOHUTOPHHT B ¢$OHOBOM CTBOpPE BOJIHOTO 06bexTa?

yuer

na [ Bubop o6bexta — ananora

OGocnoBaHue NepeTHd NoKa3aTeeh B
$OHOBOM CTBOpPE

ITepeuens nokasarencii B GOHOBOM CTBOpE BKNIOYALT PENPEICHTATHBHEIE XapaKTePUCTHK,
XaPaKTEePHBIE % HCTOYHUKOB 3arps3HeHns?

t ma } Her
Pacuer KoHUeHTparmu B (HOHOBOM AHaTH3 penpe3eHTaTHRHEIX NOKa3aTenei,
crsope A HeGIaronpuaTHOro HE BIUNOYEHHEIX B CXEMy MOHMTOPHHIE
meproma  (Cyox™) M cpameHmME [ | BomEOro 0GBEKTA
MO;Ty¥EHHOTO 3HaYeHHA CO 3HAYeHUEM
naK
1
[Coon <K |
| na {ner
Hasnauen | | Pacuer cpenHei Tokazatenu IToxazatenn
ue B| | MEOrONETHEH (Ccepr) TIPRPOJHOTO UCKYCCTBEHHOTO
¢doroBOM CpeaHEMECAYHOM NIPOHCXOXKICHHAS TPOUCXOXKACHUA
CTBOpE (Ccpm), cpeancce3olHoif
Coor™, B| | (Copc) xommerrrpammit B } )
KOHTPONb dhoHoBOM CTBOPE. KoHnentpaia B Cohon=0
HOM Cpoa = min{Coepr; domosom  crBope | | Cxe=ITK
creope - | | Cepm; Cepe} | nasnauaercs no
MK ch =} max {Ccpr; Cepwm; OBBEKTY - HANOTY
cpe

Puc. 6. Anroput™M 060cHOBaHMsI 3HAYEHMIA TTOKa3aTesieil B GOHOBOM U KOHTPOJIBHOM
CTBOpAax
Ha rpaHuiiax agMUHUCTPAaTUBHBIX DPAWOHOB, PACUYETHBIX YYAaCTKOB BOIHOTO
00BEKTa YCTAaHABIMBAIOTCS MTPOMEXKYTOUHbIE KOHTPOJIbHBIE CTBOPHI. 111 000CHOBaHUSI
3HAYEHWUIA TToKa3aTesieil B HUX MpeUIoXKeHa U alpoOrpoBaHa pacueTHast 3aBUCUMOCTb (5):

C¥Ci= C*C. 1+ (Cre-Cpon)

M
0,
= 100% 3)
M
1
Cxe, C*€
rne Cxe, C°; - 3HauYeHMe KOHLEHTPALMKM AHAIM3UPYEMOro MapameTpa 3arpssHeHus B
3aMBIKAIOIIEM U B J-OM KOHTPOJILHOM CTBOPE COOTBETCTBBIEHHO;
Mj - wmacca cbpoca ananmusupyeMoro mapamerpa 3arps3HEHHS OT HCTOYHUKOB

3arpsA3HEHMsS Ha pacCMaTpMBa€MOM Y4aCTKE BOAHOIoO 00BeKTA.
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[1porHo3 kayecTBa BOjbl MO (HaKTUYECKHWM MapaMerpaM cOpoca W ompeneseHue

NOTYCTUMBIX KOHIIEHTPAIIUI
ABTOPOM TpeIJIOKEH aJrOPUTM pacueTa NMPOrHo3a KauecTBa BOAbI U AOMYCTUMbIX

CTOYHBIX KOHLIEHTpalMii, B KOTOPOM IOKa3aHa BO3MOXHOCTb pacueTa MpHU pa3IuuHbIX
XxapakTepucTukax (oHa (puc. 7). B Tabnuue 2 mpuBedeHBI pe3yJbTaThl pacyeTa st
BomoBbimycka OAO «Csacbekuit IIBK» momycTMMBIX KOHIIEHTpauUMii K cOpocy Ipu
Pa3IMYHBIX PACYETHBIX CXeMax C y4yeToM M 0e3 yuyera AOJM 1O JIMMUTUPYIOLIEMY
noka3zaresto BpenHoctu (JITIB) Ha ocHoBe monenu KIIT u ITB.

OGocHOBaHMKeE JIOMYCTUMBIX TIapaMeTPOB cOpoca

ABTOPOM TPEAJIOXEH AJITOPUTM OOOCHOBAHUSI MOMYCTMMBIX KOHLEHTpALMiA B
CTOYHBIX Bomax (puc. 8). Kpureprem BBINMOJHEHUS YCTAHOBJIECHHBIX B BOTHOM OOBEKTE
HOPMATHMBOB SIBJISIETCS] pacueTHasl KOHIIEHTPAlUs B cToKax. LISt ydeTa TeXHOJIOTUIECKUX

BO3MOXHOCTE! IIPOBOIMTCS CpaBHEHHWE C IapaMeTpaMM cOpoca, peKOMEHIOBAaHHBIMU
XenbCMHKCKOM KOMUCCHUEH.

[ Cpasmenne pacuetnosi (Cpacu.) n baxruueckolt (ChakT.) KOHUEHTpaImMi: Coon< Cipar? ]

HeT na
Cror=Couxr ViMeroTcs nu CBENEHNA O TIOKA3ATENAX HAWTyYei ROCTIKHAMOI
texHozoruu (HJIT) B otpacan?
{xa Jmer
Tlokasarenn HAT BHLIPYKEHEL B Cpae> TIIK
KOHIEHTpaLMaX w Cpor > PH*
{oa { ner { HeT }na
Coaee>Car TToxaszatenu non=11JK Ca0=Cpacn
BEIPRKEHEI B| |mIm
YIEeNBHBIX Maccax ** Cron=PH
na § HeT v
Cror= Cror= [Tepecuer Cpee B
Coacu Cumr YOEABHYIO Maccy
MpaerM

*) PH - permoHaJlbHBIII HOpPMATUB
**) ynenbHasi Macca - Macca cOpoca 3arpsi3HSIIOIIEro BellecTBa Ha eIUHUIYY OCHOBHOM
BBITTYCKAEeMOM MPOIYKIINU

Puc. 8. Aiiroput™M 060CHOBaHMSI KOHLEHTPALU, TOMYCTUMBIX K cOpocy

[TpoBeneHne MOOOOHOTO HOPMUPOBAHUS BO3ICHCTBUS Ha BOIHBIM OOBEKT
Mpe/roiaraeT BO3MOXHOCTb M3MEHEHMsI B XO3SIUCTBEHHOM cuUcTeMe GacceiiHa BOIHOIO
o0bekTa. [Ipu o6HOBIeHUU MHGOPMALIMU, XapaKTepU3yIolllel COCTOSIHME KaK BOIHOTO
00beKTa, TAK U UCTOYHUKOB 3arpsi3HEHMsI, TPOM3BOIMTCS] yTOUHEHKE MapaMeTpoB copoca
CTOYHBIX BOI.
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Pacuct NPOTHO3a KaueCTBa BOJLL

i

KauecTBo BOAbI YAOBNETROPACT HOpMaTHBaM?

HET H Cd)on>l]ﬂ.l(ﬂ
v

] O]

Cdios - tio puc. 6

IMoxazarens 3arps3sHEHHS Pacaer Cer™™ ¢ yueToM u 6e3 yyera aonu JIIIB
NPRHAANEKHT OBLLeCaHHTapHOH
rpynne no JITB? y
Pacyer Cer™" ¢ yuetom aoan JITB Pacuer Cev”™ 6ea yueta nonu JINB
Vuer atdexra cymmanuu s Yuer a¢pdexra cymmaunn ma Choua>TIOK?
i_‘f BCEX (I0KaIATEREH 3aTPAIHCHUA noxasareneit sarpsineuun [u 11
Cet’ + K/I2CCOB OMACHOCTH
Chor>TLIK*JITIB?
CoowTIAK*NB?
Pacwer Cer™
Cdon = 0.8TIIK*1IIB
r T I Pacuer Cer™” Rd)ou = 0.3TLIK*JIIB Pacuer Cocr™™*

Puc. 7. AnropuT™ 1porio3a Ka4yecTsa BOAH M ONPEACNCHIA PACUCTHLIX IOMYCTHMEIX ITapaMeTpoB cOpoca

Tabauua 2

OAQ “Cscncknit [IBK” (koHTponsHRiIi cTBOp B 50 M Hike)

Ne TNokasaTtesb naK, Ip. C doH, mria 3anaya nporuosa 3aaaua 06ocHc Cer™"
mr/n JIIB C?ﬁ, Cmaxc™, be3 yuera nonn JINB C yuerom goau JIIIB
Mmr/n mr/n Co™", MI/TT ooy MO/t Jlona JINIB | Cao®™, mrfn | C™*, Mrin

5 { Hatpuit 120 C-t. 5.0 110 aHATOTY 148.7 24.86 5.0 837.3 10 5 55.66

6 | Aot HETpaTHBIA 9,1 C-T. 0,045 | no nanuwiM 2001r. 0.71 0.137 0.045 65.58 10 0.045 3.01

7 | Xnaopunsl 300 C-1. 16,0 no narHWM 1994r, 64.06 22.6 16 20714 10 16 117.32

8 | Ckuannzap 0,2 C-1. 0,04 0.14 0.054 0.04 1.198 25 0.04 0.11

9 | Meranon 0,1 C-T. 0,75 0.87 0.51 0.08 0.225 25 0.02 0.056
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B yeTBepTOil rIaBe Mpou3BeneHA peain3alusl MeToauKKu Ha npumepe p. Cyiina -
nputoka p. Jlyra Broporo mopsiaka.

Pacuer momyctumbix mapameTrpoB coOpoca st p. Cyiiia BBIMOJISUICS B paMKax
npoekTa «Pa3paboTka HOpMATUBOB MpeEAESbHO JOMYCTUMbBIX BPEAHbIX BO3ACUCTBUIA TSI
Oaccelina p.Jlyru», BbioaHeHHOro Mo 3akazy HJIBBY.

CorniacHO peKOMEeHAAIUsM TJaB 2 U 3 TMPOaHAIU3UPOBAHBI TMIPOXUMUYECKUE,
TUIPOJIOTUYECKHE U MOP(hOIOTMYECKUe MapaMeTpbl BOTHOTO 00bekTa. bacceitH peku
Cyiina pasgeneH Ha 4 pacueTHBIX y4YacTKa C OTHOCUTEIBHO TOCTOSHHBIMU

TUIPOJIOTUYECKUMU U MOPGOIIOTUIECKMMHU XapaKTepPUCTUKAMU.
luapoxumMuyeckuii pexuM B (HOHOBOM CTBOpE BBIOpaH I10 aHAJIOTUU C
THUIPOXMMUYECKUM pexXuMoM B peke Jlyra. [MapoxuMuieckuii pexXuM B KOHTPOJHLHOM
CTBOpE YCTAaHOBJIEH TIO pe3yJibTaTaM COIIOCTABJeHUs 3HAYEHWIl WHIPEAVEHTOB B
¢donoBoM ctBope 1 [1JIK nmjist BomoeMoB peIO0OX03sIiiCTBEHHOTO 3HaUYeHus (Tabi. 3)
Tab6nuua 3
Bri6op 3HaYeHM T MHTPEIUEHTOB B (POHOBOM M KOHTPOJIbHOM cTBOopax p.Cyiina a
TpUMepe a30Ta aMMOHMITHOTO U XeJie3a 00Iero

TapaMerpst TTJK, | Cdon, Mr/n (p.Jlyra) C, mr/t (p.Cytina)
Mrin | G o Cuc—oceﬂ PR CaoH, Cxe

azor aMMouuiinsif | 0,4 0,013 0,010 ]0,013 0,02 0,02 04

JKene30 obmee 0,1 0,09 (0,23 0,22 0,23 0,18 0,22

OnpenesneHbl MoKa3aTeau 3arpsisHeHUs1, penpe3eHTatuBHbIe 111 p. Cyiiaa (puc.9).

60
50 O samrme nammmix
40 _1 BM/nax
&
E_ 9 0 penpeseHTaTHBROCTD,
20 - LA BAIOB
AeATeNLROCTH
10 A
0

Puc. 9 BeiGop ocHOBHBIX IToKa3aTesei 3arpsisHeHust p. Cyitna

Ha ocHoBe aHanu3za gpaHHbix ¢dopm 2 TII «Bomxo3» 3a 1998-2000 rr. BbISIBIEHO,
YTO OCHOBHBIMU 3arpsi3HUTEIISIMU SIBIISIIOTCSl KaHATM30BaHHBIE CTOKM OT TOCEIKOB
(Tabm. 4).
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Ha ycinoBue coOiofeHHs] HOPMAaTMBOB B 3aMBIKAIOIIEM M IPOMEXYTOYHBIX
KOHTPOJIBHBIX CTBOPAX BBIMOJHEH pacyeT NOMYCTUMBIX KOHIEHTpauuil B crokax. Ha
puc.10 npuBeneHbl (hakTUYECKKE, pacyeTHbIE M PEKOMEHIOBAHHBIE C YYETOM BHEIPEHUSI
HAWJIY4IIen JOCTUXKMUMOM TEXHOJIOTMU MAcChl cOpoOca a30Ta aMMOHUIHOTO.

7000

6000

5000 a M paxTHdecKan
o 4000 O pacuernas
§ 3000 Ppexom. no HAT

2000

B npuHATaN
1000 P
[ - —
L20 L21 L22 L23 L24 L27 L29 L34 L35 L38 L3 L4S L46
BOOMONG30BATENH

Puc. 10. O6ocHOBaHMEe Macchl cOpoca a30Ta aMMOHHMIAHOTO, TIOCTYMAOIIETO B PEKY
Cyiima oT BOOOITOIb30BaTeei

JIist  BBIMIOJTHEHUSI  YCTAHOBJIIEHHBIX B KOHTPOJBHOM CTBOpE HOPMATHBOB
HEOOXOAMMO YMEHbIEHHE CTOYHOW KOHLIEHTpALMU B COpOCaX OCHOBHBIX MCTOYHUKOB
3arpsi3HeHus (Tabir. 4).

Ta6nuua 4
PesynbraTtel 060CHOBaHMSI HArpy3KU OT OCHOBHBIX KICTOUHMKOB 3arpsi3HeHust Ha p.Cyiina
Ha nprMepe a30Ta aMMOHHUITHOTO

VicToymmixk 3arpsasHeHua Macca c6poca, kr
Hnaexe Ha3spanue QakTHyeckad puaaras

L20 | MYII KKII 3anagnsiii 6376,06 3340

L 24 | MVII Buipumkoe XXKX 398787 3985,74
L29 {OO0OQ Jlentpancras 23,71 23,66
L34 { MY Uentpansunii mn.Cyiina 3424 1600

L 35 | MYTI lenrpansustit mia.Kobpuio 1476 1476

L 38 | MVII UenTtpansHbiii n1.MeHbKOBO 2142 2142

L 39 | MVTI Llearpansxutit mia.Beicokokmoyesoit 1577,6 680

L 46 | n. Takun 2804,85 2050

OCHOBHBIE PE3VJIBTATBI PABOTbHI 1 BBIBO/IbI

1. IpennoxeHo MCHOAb30BaTh MOAXON K HOPMUPOBAaHUIO TMapaMeTpoB cOpoca B
BOJOTOKM, YYUTBIBAIOIINI KaK OCOGEHHOCTH BOAHOTO OOBEKTa, TaK U TEXHOJOTUYECKUE
BO3MOKHOCTH MCTOUHUKOB 3arpsi3HEHHUSI.

2. Pa3paboraHa CTPYKTYypa “HGbOPMALlMOHHO-aHATUTUYECKO CUCTEMBI
BOJIOXO3IICTBEHHOTO KOMILJIEKCa, BKJIIOYAIOIIAS XapaKTePUCTUKU M Kiaccudukauuu
MaJbIX PpeK M MCTOYHUKOB  3arps3HEHUsi, TMakeT MEeTONO0B HMMUTALMOHHOTO
MOJEJIMPOBaHUSl [UIsl OOecredyeHus] TOMAEPXKM TPUHITUSL pelleHUuil B obsacTu
HOPMUPOBAHUSI.

3. BbiOpaHbl  XapakTepMCTUKM MCTOYHUKOB 3arpsi3HEHUsl, HEOOXOAMMBbIE ISt
000CHOBaHMSI U3BMEHEHU B TEXHOJIOTUSIX OCHOBHOTO M BCIIOMOTaTeIbHOTO TTPOU3BOICTB.
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OrnpenesieHbl KPUTEPUM BbIOOPA OCHOBHBIX MCTOYHWKOB BO3IEHCTBUS M TIOKa3aTelei
3arpsi3HEHUST, PENPEe3eHTaTUBHBIX JUTSI BCETO OacceifHa peKu.

4. PaspaboTaH ajaropuT™M OIpelesieHUs] TepevyHs M 3HayeHUi TIoKa3aTeledl B
(GOHOBOM ¥ KOHTPOJILHOM CTBOpax IIpU YCJIOBMSIX pPa3jIMYHON WHGOPMALIMOHHOM
00€eCreYeHHOCT Ha OCHOBAaHMM KiacCU(DUKAIMK XapaKTePUCTUK BOMHOTO OOBEKTa;
MpeIOXEeHbl pacyeTHble 3aBUCUMOCTH ISl ONpele/eHUs 3HauyeHWi Tokasaresieil B
MPOMEXYTOYHBIX KOHTPOJBHBIX CTBOpAX.

5. Pa3paboraHa mMeToauMKa omnpeaeaeHus TOIyCTUMBIX ITapaMeTpoOB cOpoca CTOUHBIX
BOJ Ha OCHOBe OacceifHoBoro mnomxoma. MeTonuKa anpoOMpoBaHa Ha MaJlbIX peKax
OacceiiHa p. Jlyra.

OCHOBHBIE TOJOXEHUSI IUCCEPTAlMU _ObUIM OMYOJMKOBAHbI B CJIEAYIOIIMX OCHOBHBIX

pabortax;

1. 3amapaeBa B.C. OreHka MHTEHCMBHOCTY MCIOJIb30BaHUSI BOIHBIX PECypcoB OacceiHa
pJlyra. //XXIX Henens nayku CIIGITIY. 41: Martepuaibl MeKBY30BCKO HaydHOI
koHpepentwum CI16: CII6ITIY, 2001, ¢.22-23.

2. 3amapaeBa B.C. VYder mepeMEHHBIX XapaKTepMCTUK BONOTOKA TIPY KBOTMPOBAHWM
Harpy30K OT Pa3sHOPOIHBIX MCTOYHMKOB 3arpsi3HeHus. //PervioHanbHast skomorumst. N 3-
4.2002. CIT6.: CII6TITY, 2002, c.49 - 54

3. 3amapaeBa B.C., MuxaitmoBa JIL.M., Immxkua A.M. OOGocHOBaHME OOIMYCTUMOI
KOHILIEHTpaIMK cOpoca TIpW HecTaHmapTHBIX yciaoBusix. // [lpobnemsr cOpocoB, Bribpocos
3arpsI3HAIONIMX BEIIECTB, pasmellieHre otxonoB. Marepuansl X HIOC CI16: BHUMXKA,
2001,cTp. 52-57
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Cepepo-3amamHoro perroHa» - 2003. Tesuce! noximanos. CI16: CIT6TITY, c. 40

5. 3amapaeBa B.C., CmonbHukoBa B.A., Iuikun A.W., KunsHukoBa H.AA. Metonomorust
HopmupoBanuss [I/IBB 1ipm HemoctarouHoM WH(MOPMALIMOHHOM —oObecriedeHun. /
OpraHuszanysi CUCTEMbI YIpaBICHUS] OXpaHO oOKpykaromieid cperbl. Marepuansr XI1
MHIIMK 23-24 anpenst 2002. CI16: CIIGITIYPII, 2002, ¢.39-47

6. ymixun A.U., KuisHukosa H.A., 3amapaesa B.C. Ontumusaiivst Harpy3ku Ha BOITHBIA
O00BEKT C YUETOM 3aMaHHBIX OTPAaHMYEHUN TI0 JIMMUTHUPYIOMUM (akTopam. / OpraHusarms
PaLOHAIILHOTO UCIIOJIb30BAaHMsI TIOBEPXHOCTHBIX M TOM3EMHBIX BOA. DKOJIOTMYECKOE
HOPMHUPOBAHME BBIOPOCOB HAa MPOMBILUIEHHBIX TNpeanpustusix. Marepuanst HITK 2000.
CI16: BHUMXKA, 2000, 63-67 c.

7. Zamaraeva V.S. Shishkin AJI. The methods of antropogenic load quotation (on the basin
principals) with ecological and economical parameters. // The 3™ International Youth
Environmental Forum of Baltic Countries. Ecobaltica’2000. Proceeding Book. / editors
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11223

JInmensusa JIP Ne 020593 o1 7.08.97

Hoznucano b nevats 79 25. 0¥ O6peM B O 47
Tupax 100 k3. 3axas Ne J70

Ornevaralo ¢ FOTOBOTG OPHTHHAJ-MAKETa,
NIPEAOCTABJIEHHOT'0 ABTOPOM,
B THnorpagum Hapgarenscraa CIIGITIY
195251, Cauxt-Ilerep6ypr, [lonnrexungeckas yi., 29,

Ormneuaralo Ha pusorpage RN-2000 FP
Tocrasumk o6opynosauua — ¢upma “P-TIPHHT”
Tenedon: (812) 110-65-09
®akc: (812) 315-23-04



