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OBIIIAA XAPAKTEPUCTUKA PABOTBI

AKTyaJabHOCTH padoThl. OOecrnieueHre KaueCTBEHHOW MUThEBOM BOJION Malible
HAacCeJICHHbIEC MTYHKTHI SIBJIAECTCS YPE3BBIYANHO BaXKHBIM U TpeOyeT pElIeHHs Cephe3HON
HAyYHO-TIPAKTUYECKON 3a7aund. ODTOT BOMPOC CTAHOBUTCS OCOOEHHO OCTPHIM B
HACTOsIIIIee BpeMsi, Korja HMHOpacTpykTypa, oOpa3 >KM3HH M COLMAJIBHBIE YCIOBUS
MaJIbIX HACEJIEHHBIX MMyHKTOB MPEe0Opa30BBIBAIOTCSA UCXOS U3 PEIIaeMbIX 33Jlay — BCE
JU1s1 0€30MAaCHOCTH U 3/I0POBbSI JIIOJICH.

Ilo pgamueiMm  Hamcratkoma, 3a  1990-2010 r.r.,, Oomee 90% ceIbCKUX
BojonoTpeduteneit Keipreizckoit Pecnyonuku (KP) wucnonb3oBanu B KauecTBe
MCTOYHUKA BOJOCHAOXXEHHUs MOA3eMHBbIE BOJbl. OMHAKO, 3a MOCIEAHHE TOAbI AeOUT
IIOA3EMHBIX BOJ yMEHBIIAETCS, a KadecTBO UX yxyamaercsa. [lo maHHBIM
['ocymapCTBEHHOrO AareHTCTBa IO TEOJIOTMM M MHUHEPaIbHBIM pecypcaM IpH
[IpaButensctBe KP, Bcemupnoro banka Pa3Butus ymenblieHue aeburta moa3eMHBIX
BOJ M YXYIUIEHHE MX KauyeCTBa HOCUT CHUCTEMHBIN M MPOTrPECCHUPYIOIINNA XapaKTep.
Otu  QaxkThl TOATBEPKIAIOT HEOOXOJMMOCTb  PACIIMPEHHs]  HCIOJIb30BaHUS
IIOBEPXHOCTHBIX BOJ IMPEATOPHOW 30HBI, KOTOpPHIE HE MCIOJB3YIOTCSI B JOJDKHOU
CTENIEHU B KaueCTBE MCTOYHMKA BOJOCHAOKEHUS HaceJIeHHbIX MecT. Vcnonp3oBanue
ATUX PEYHBIX BOJ B KAaueCTBE HCTOYHMKA BOJIOCHAOKEHMSI HACEJIEHHBIX MYHKTOB,
perronoB KP, no pekomennanusam u tpedboBanusm cymectpyrommux [Ipasun u CHulla
(BomocHabskenne. Hapyxuble cetd u coopyxenns. 2.04.02.-84") semsercs He
pemaeMon 3agaded, IMOTOMY YTO 3TH HOPMAaTHUBHBIE JIOKYMEHTHI HE YUYWTHIBAOT
TUAPOJIOTHYECKUE OCOOEHHOCTH PEUYHBIX BOJI MPEATOPHOW 30HBI, BBICOKOTOPHBIE H
KJINMAaTUYECKUE YCIIOBHSI MAJIbIX HACEJICHHBIX ITYHKTOB.

[lo npanHbiM JlemapramMeHTa pa3BUTHS MHTHEBOTO BOJOCHAOXKEHHUS H
BogooTBenenus  ([APIIBuB)  T'ocymapcTBEHHOro  areHTCTBa  apXHUTEKTYpHI,
CTPOMTENBCTBA W KUIMIIHO-KOMMYHAJIBHOTO Xo3sictBa npu lIpaBurenscrBe KP
BOIIPOC BOJOCHAO0KEHUSI MajblX HACEJIEHHBIX MYHKTOB, B KbIpreizcrane, ocTpo cTOUT
MMEHHO B UylCKOHN JOJIMHE.

B cBs3u ¢ o3TUM mpoBeleHHE HUHGPOPMALMOHHBIX, TEOPETHUYECKUX U
AKCTIEPUMEHTAJILHBIX HCCJIEIOBAHUM, HAMPABICHHBIX HA Pa3pabOTKy M MPAKTHYECKOE
MIPUMEHEHNE TEXHOJIOTHYECKUX CXeM 00pabOTKH BOJIbI, 00€CTICYNBAIOIINX TOTyYCHHE
IMUTBEBOM BOJBI W3 PEUYHBIX BOJ MpearopHod 30Hbl Yyiickonn ponunbel KP,
cootBeTcTByIOIIEe 3akoHaM KP «O mnutbeBoit Boge», «O Boae» u TexHuueckomy
periiameHTy «O 0€30MacHOCTH MUTHEBOM BOJBI» SIBISETCS aKTyalbHBIM.

CBsI3b TeMbI M CCEPTAIMM: BBINOJHEHHAs: padoTa BXOAUT B ['0cy1apcTBEHHYIO
MporpaMmy pa3BUTHSA MNHUTHEBOTO BOJOCHAOKEHHS M BOJOOTBEACHHUS HACEJIEHHBIX
nynkToB KP na 2014-2024 roxsr (IToctanosnenue [IpaButensctBa KP Ne548 ot 24
ceHtsa0ps 2014 rona).

Heab padoTbl — SKCIIEPUMEHTAIBHOE U PACYETHO-TEOPETUUECKOE 0OOCHOBAHUE
NPUMEHEHHUS BOJOOYHCTHBIX COOPYKEHHUU 3aBOJCKOTO M3TOTOBIICHUS JJs1 00pabOTKU
PEUYHBIX BOJI MPEATOPHOM 30HBI UyHCKON JOJIMHBI.

JLJ1s1 JOCTHKEHMS MOCTABJICHHOM 1eJIM ObLJIM pelleHbl CIeAYIne 3a1a4u:

— HM3y4YCHHE YCIOBHM (OPMHUPOBAHUS PEYHBIX BOJ MpPEAropHoi 30HBI Uylickoit
nonunbl Keipreizcrana,



— ompeneneHue  (PU3UKO-XUMUYECKOro cocTaBa H  (ha30BO-IUCIIEPCHOTO
COCTOSIHUS IPUMECEN UCCIEAYEMBIX BOI;

— aHAJIU3  TEXHOJOTMYECKUX CXeM  OOpabOTKH pPEYHBIX BOJ MJIs MajbIX
HACEJICHHBIX MECT;

— JKCHEPUMEHTAIbHBIC MCCIEIOBAHUS MTPOILIECCOB U METOJI0B 00PabOTKH BOJIBI,
NPUMEHUTEIBHO K OCBETJICHHIO UM 00€CIBEUMBAHUIO PEUYHBIX BOJ MPEATOPHON 30HBI
Uyiickoii nonuubl KP, icxoas u3 pe3yabTaToB HCCIEIOBAHUS TEXHOJIOTUU 00pabOoTKU
BOJIbI B JJAOOPATOPHBIX U MOIYITPOU3BOACTBEHHBIX YCIOBUAX;

— pa3paboTKa TEXHOJOTHYECKONH CXeMbl 00paOOTKH PEUYHBIX BOJA MPEArOpPHOMN
30HBI C HCIOJIb30BAHUEM YCTAHOBOK 3aBOJCKOIO M3rOTOBJIEHHUS M OLEHKA TEXHUKO-
DKOHOMMYECKHUX MOKa3aTENEH.

O0beKT HccIel0BaHus — BOJIBI PEK ITPEAropHOM 30HbI Yylickou nonuHbl KP.

IIpeamer wuccieqoBaHUsl. TEXHOJOTMUYECKas cxeMa OOpabOTKH PEYHBIX BOJ
OPEeArOpHOM  30HBI  JJIi  XO3SUCTBEHHO-TIUTHEBOIO  BOJOCHAOKEHUSI  CEJIbCKUX
HAaCEJICHHBIX ITyHKTOB.

HayuyHast HOBH3HA:

— YCTAaHOBJICH XapakTep ¢ JWHAMHUKAa W3MEHEHUS (PUIUKO-XUMUYECKUX
MOKa3aTeJield Ka4ecTBa PEYHOM BOJBI MPEATOPHONU 30HBI, JJIs1 ONIEPATUBHOTO PEIICHUS
BOIIPOCA yJIYUIICHUSI KAYECTBA BOJIBI;

— NPEMNJIOKEHbl AaHAIUTUYECKHE 3aBUCHUMOCTH I ONPEACIICHUS 3HAYCHHS
napameTpoB padOThl BOJOOYUCTHON YCTAHOBKHU B 3aBUCHMOCTH OT Kauy€CTBa HCXOJAHOU
BOJIbI U TPOU3BOAUTEIILHOCTH CTAHIUU;

— pa3paboTaHa TEXHOJOrMYecKas cxeMa OOpa0OTKM PEYHBIX BOJ MPEArOpPHOM
30HbI UyHCKOW JONMHBI C HCHOJIb30BAHMEM BOJOOYMCTHBIX YCTAHOBOK 3aBOJICKOTO
M3rOTOBJICHHSI U BBIIIOJIHEHA €€ TEXHUKO-PKOHOMHYECKAs OLICHKA.

OCHOBHBIE N0JIOKEHUSI JUCCEPTANNH, BLIHOCUMbIE HA 3ALIUTY:

— OCOOEHHOCTHM M3MEHEHHUs (U3MKO-XMMUYECKUX [OKazaTejael KauecTBa
PEUYHOU BOJBI IPEeATOPHOU 30HbI Uylickon nonuHbl KP;

— IOJYYEHHBIE PE3YJIbTAThl TEXHOJOTMYECKOrO0 MCCIEIOBAaHUs IpoLEcca 110
KOAryJMpOBaHUIO U CEIMMEHTAlMUd 3arpsA3HEHU PEYHBIX BOJ C HPUMEHEHHEM
pEareHToB, OCBETJICHUS BOJABI B TOHKOCJIOMHOM OTCTOMHUKE M (UIbTpOBaHUS B
3€pHUCTOM CJIO€ KBApLEBOM (IECUAHHOW ) 3aTPy3KH;

— NPEMJIOKEHHBIE  AHAIIUTHYECKWE  3aBUCUMOCTH  JUISl  ONPEACIICHUS
TEXHOJIOTHYECKUX MapamMeTpoB pabOThl BOJIOOYMCTHON YCTaHOBKHM B 3aBHCHUMOCTU OT
KauecTBa UCXOJHOM BOAbI M IPOU3BOJAUTEILHOCTH CTAHIINH;

— pa3paboTaHHasi TEXHOJOrMYecKas cxema i OOpabOTKM pPEUYHBIX BOJ
NpeaAropHor 30HbI UyiCKOM MTOJWMHBI C UCIIOJIBb30BAHUEM BOJOOYMCTHBIX YCTAHOBOK
3aBOJICKOTO M3TOTOBJICHUS U PE3YJIbTAThI €€ TEXHUKO-3KOHOMUYECKOHN OLICHKHU.

IIpakTH4yeckass 3HAYMMOCTb HCCJIEIOBAHMN 3aKiI04YaeTcss B 0OeCleyeHUu
BO3MOKHOCTH  OIEPAaTUBHOIO IMPOTHO3MPOBAHMS KadyecTBa PEYHOM BOJBI U €€
00paboTKy ¢ TOMOIIBIO pa3pabOTaHHOW TEXHOJIOTHUYECKOU CXEMBI.

MeToauka wMccJIeI0BAHMSI. HCIOJb30BAaHBl OOIMICHPHHATHIE (DHU3UYSCKUE,
XUMHUKO-TEXHOJIOTHUECKHUE, DJIEKTPOXUMHUYECKUE, THAPABINYECKAE U  MaTeMaTHUKO-
PKOHOMHUYECKHE METOJbl UccienoBanus. JJabopatopHbie UCCIETOBAaHUS BBHITOTHSIIUCH
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B COOTBETCTBHM C JICUCTBYIOIIMMH HOPMATHUBHBIMU JOKYMEHTaMU U METOJUKAMHU.
PacueTsl 1 00paboTKa pe3ynbTaTOB SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMN BBITIOJIHSINCH
METO/IaMH MaTEMaTUKH U MaTEMaTUYECKON CTAaTUCTUKHU C MPUMEHEHUEM CTaHIAPTHBIX
NakeToB MPUKIAIHBIX Iporpamm Microsoft Excel u Statistica.

JKOHOMMYECKAs] 3HAYMMOCTH MOJYYeHHBIX Pe3yJbTATOB OIpe/esieHa MpH
YCOBEPIIIEHCTBOBAHUM U Pa3pabOTKe TEXHOJOTMH OYHMCTKHA BOJABI U3 PEUYHBIX BOJI
npearopHoit 30Hbl Uyickoi 10JuHbI U cocTaBwiia 180 ThICSY COM C OJHOM YCTaHOBKH.

Anpobauust padorbl. OCHOBHBIE MOJIOKEHUSI U PE3YJIbTaThl AUCCEPTAIMOHHOMN
pabotsl gonoxkensl Ha: MHIIK «ApxutekTypa, nu3ailH U CTPOUTENIBCTBO B YCIOBHSIX
rOpHBIX peruoHoB LlenTpansHoit A3um» (r.bumkek, 2011, 2012 u 2013 rr.); MHIIK
«AKTyaJIbHBIC TPOOJIEMBI YMPAaBICHUS BOJHBIMA PECypcaMH M BOAOCOCPEKCHHS
(r.Anmmater, 2014 r.); IX MHIIK, nocsmennas 100-meruto akamemmka PAH
AxomeBa C.B. — «fkoBneBckue ureHus» (r.Mocksa, 2015 r1.); MHIIK
«TexHochepHass 6e30MacHOCTh: Hayka U mpakTukay (r.bumkek, 2015 r.); MHIIK Ha
TeMy «COBpEMEHHbIC HAIPaBICHUS PA3BUTHUS BOJOCHAOKEHUS W BOJOOTBEICHUS
(r.Anmatsr, 2016 1.).

JInuHblii BRI cCOMCKATEJs — COMCKaTelleM cpOopMyIMpOBaHa 1IETb U PEIICHbI
MOCTaBJICHHBIE  3aJa4d  HWCCIICIOBAHMS,  BBIIOJHEHBI  TEOPETUYECKHE U
AKCIIEPUMEHTAJIbHBIE MCCIIEIOBaHUs, pa3padoTaHa M MPEUIOKEeHAa TEXHOJOTUYECKast
cxema 00pabOTKU PEUYHBIX BOJI MPEAropHOM 30HBI UyHCKOM MOJIMHBI U JIOKAa3aHO €€
MPEUMYIIECTBO Mepe/l TPAAUIIMOHHBIMU PEIICHUSMH.

IMy6aukanuu. Beero onyonukoBano 17 pabot. OCHOBHBIE MOJOKEHUST PabOTHI
onyOnuKoBaHbl B 11 Hay4yHO-TEXHUYECKUX HW3JaHUSX, B TOM YHUCJIE B 3apyOe:KHBIX
xypHanax PUHI 4 myOnukanuu, B MECTHBIX — 2 MyOJIMKaIUH.

Crpykrypa M 00beM auccepTAMOHHOM PadoThI. /nccepranus COCTOUT U3
BBelcHMS, 4 TnaB ®W 3akmodeHus. Pabota wmsnmokena Ha 130  cTpaHmiax
MaITMHOMUCHOTO TEKCTa W BKIOYAaeT B cebst 28 pucyHkoB, 26 TaOiuil, CIHUCOK
UCIIOJIb30BAaHHOM JuTepaTyphl 3 152 HaumeHoBaHUM U 2 IPUIIOKEHUS.

OCHOBHOE COIEPKXAHUE PABOTHBI

Bo «BBemeHum» O0O0OOCHOBBIBAC€TCA AaKTyaJbHOCTb  BBIODAHHOW  TEMBI,
onpeseNieHbl 1eNIb M 3a/addl HUCCIEJOBAaHMs, €ro MpeaMeT M OOBEKT, METOAMKa
WCCIICIOBAaHNs, Hay4Has HOBHM3HA W IIPAKTUYECKas 3HAYUMOCTb, o00CHOBaHa
JOCTOBEPHOCTh HAYYHBIX MOJIOXKEHUH, YKa3aHbl CTPYKTypa, 00beM AHMCCepTalud U
JIMYHBIN BKJIAJT COUCKATENS.

B nepBoii rnase «HbopmanmonHble HccienoBaHUA 1O (HOPMUPOBAHHIO
PEYHBIX BOJ U MX 00paOOTKM Ha YCTAaHOBKAaX 3aBOACKOIO M3TOTOBJICHUS» MPUBEIECHBI
Marepuanbl M0 (HOPMUPOBAHUIO PEUYHBIX BOJA MPEArOopHOM 30HBI UyHCKOW TOJIMHBI.
KauectBo peunbix Boj UyHCKON JOJIMHBI ONPENEISETCS B OCHOBHOM T€M, C KaKUMU
TOPHBIMH NIOPOJAMU OHM CTAJIKHMBAIOTCS B MPOLIECCE CBOEro ABMKEHMs. 110 TeueHuro
PEK Ka4yeCTBO BOJIbI U3MEHSIETCS U Ha ()OPMHUPOBAHUE XHUMHUUYECKOTO COCTaBa BOJBI PEK
Uylickoil TOJMHBI OKAa3bIBAECT BIIUSHHE 30HAIBHOCTH KIMMAaTa, Pelibed, CI0KHOCTh
I€0JIOTHYECKOr0 CTPOEHHMs, JIMTOJOTMYECKHM cocTaB mopold U T.4. llpu cunbHOM
KOJICOaHUHM TEeMIEpaTyphl MPOUCXOIUT HEMOCPEICTBEHHO BBIBETPHUBAHUE TOPHBIX
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nopoa. Pu3znyeckoe BHIBETPUBAHUE O0YCIOBICHO ABMKEHHUEM BOJBI U MEPEMEIIEHUEM
TOPHBIX TOPOJ, @& XMMHUYECKOE — JICMCTBUEM YTOJIBHOM KHCIIOTBI M KHUCJIOpOAAa Ha
nopojbl. B uncno o0s3aTenbHO KOHTPOIUPYEMBIX KauE€CTBEHHBIX IMOKA3aTEJIeH BOIbI
BKJIFOYEHBI TOJIBKO T€, 3HAYEHHE KOTOPBIX B nocieanue 10-20 et cuinbHO BO3pOCIIO 32
CYET aHTPOIIOTEHHBIX BO3/ICUCTBUIA.

B oOmem, peunbie Boasl UYyHCKOW JIOJMHBI OTHOCITCS K HATPHEBO-
OukapOboHaTHO-KaIueBoMy Kiaccy. OHaKO (PU3MKO-XMMUYECKUE MOKA3aTeNId PEUHbIX
BOJI, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbl B KAUYECTBE UCTOYHHMKA BOJIOCHAOXKEHHS BO
MHOI'OM 3aBHUCAT OT TOTO, CTAJIKMBAECTCSA JIM MOTOK BOJBI C KOMKOBATO-IIBUIEBATHIM
I'YMYCOBBIM TOPHU30HTOM (MEPEXOAIIMM B XPAILIEBATHINA CYIVIMHOK) MOYBBI (PyClIO H
nodepexbe peKn). AHAIOTMYHbBIE YYACTKH PyClIa PEKH MOTYT MEHSTBCS 10 €€ JIJIMHE.
Takasg cucreMHas TONOJIOTHSI B IMpolecce (OPMHUPOBAHUS KAadyecTBa BOJBI B PEKax
IIPEArOpHOM 30HBI UyMCKOW IONMHBI XapakTepHa i p.AlaMeIuH W OTHAEJIBHBIX
npuTokoB p.p.Uy, Ak-Cyy u Ana-Apuya.

B orux BOAax MEXaHUYECKUMM IIPUMECSAMU IPUPOAHBIX BOJ SBIISAIOTCS
MEJIKOJIUCIIEPCHBIE YaCTUIIBI IVIMHBI, [1€CKA, TUAPATHl OKUCH AJIFOMUHHUS U JKele3a, a
TaK)K€ OPraHUYEeCKUE BELECTBA, OOYCIOBIMBAIOLINE [[BETHOCTh. DTH YaCTULIbI HEIb3s
YAAIATH AK€ JUIMTEIBHBIM OTCTAUBAaHUEM, IIOCKOJIBKY OHH SIBJIAKOTCA KOJUIOUIHBIMU
3arpA3HEHUSMU, IIPAKTUYECKH HE MONJAOIIMMUCA OcaxaeHuro. Pasmepbl ux
COCTABISIIOT OT 4 MMK 10 | MK. YaamdrT Takue 4YacTHLbl W3 BOJBI TOJBKO
KOAryJsiiuen, Korjga Iepes; OTCTAMBaHWEM B BOJY BBOJAT PEArCHTHI-KOATYJSHTHI. B
KbIpreizcrane B KadecTBE TPAJAMIIMOHHBIX KOAryJIsIHTOB, COJIEM MHOTOBAJICHTHBIX
KaTHOHOB, MOXXHO HCIIOJb30BaTh MPHUPOAHBIE IIOJIMAKTHBHBIE KAaOJMHBL. B
KoIpreizckoil Pecniy0nmke TakuMu KaoJIMHAMMU SIBIsII0TCA HOOKaTCKKe KaoJIMHBI.

YuuTeiBasg 3TO, NPEMIAraeTcsi yCOBEPIICHCTBOBAHHAS TEXHOJIOTUS OYHMCTKH
BOJbI, BKJIIOYAIOIIAsl pEAareHTHOE OCBETJIICHUE, TOHKOCJIOWHBIA OTCTOMHUK U
¢unbTpoBaHME ~ yepe3  3€pHUCTYI0  (KBapueByk)  3arpy3ky. Tak  Kkak
CEJIbCKOXO3SIMCTBEHHOE BOAOCHA0KEHNE OTINYAETCS PacCPEJOTOUEHHOCThIO OOBEKTOB
noTpeOJieHUsl, HCTOYHUKOB BOJOCHAOXKEHUS, HEOOJBIION MPOU3BOIUTEIBHOCTHIO
OUYUCTHBIX COOPY>KEHUH M HEPaBHOMEPHOCTHIO BOJONOTPEOICHUS B TEYEHUU Toja U
CYyTOK, TO NPUMEHEHUE BOJOOUYUCTHBIX YCTAHOBOK 3aBOJACKOIO M3TOTOBJICHHUS MaJION
IIPOU3BOIUTEIIBHOCTH, B OCHOBE KOTOPBIX JIEKUT IIPUHLIUAII TOHKOCIIOWHOTO OCAXKICHUS
U (UIBTPOBAHUS Yepe3 3EPHUCTYIO 3arpy3Ky, SIBISIETCS aKTyaJlbHbIM U ONPaBJIaHHBIM.
Takue yCTaHOBKH JIETKO MOHTUPYIOTCSI U UMEIOT BBICOKYIO CTENIEHD HAJIEKHOCTH.

AHaJM3 ONbITa OpraHU3allMd  BOJIOOYKMCTHBIX COOPYKCHUN  HEOOJbIION
MPOU3BOAUTENBHOCTU Kak B cTpaHax CHI', Tak u nanmpHero 3apyOexbs MOKa3bIBaeT,
YTO B HACTOsIIEE BpeMsi HauOOJbllIee PACHPOCTPAHEHHE IMOITYYalOT BOJAOOYUCTHBIC
YCTAaHOBKH C TEXHOJIOTMYECKUM O0OPYJOBAaHMEM, OCHOBAaHHBIM HA MHIYCTPHUATbHBIX
MeTOo/axX MX U3rotoBieHus. [Ipu 3ToM, 3170 000pynOBaHKHE AOHKHO OBITH U3TOTOBJIEHO
HENbHBIM WM MOIyJsiMU (OJOKaMH), a TakkKe IOCIeI0BaTEIbHO TEXHOJIOTUYHO
paboTatonM. K 3TUM BOJOOYHMCTHBIM COOPYXEHHUSM MPEABbABISAIOTCS TPeOOBaHUS —
BO3MOKHOCTh IPOMBIIJIEHHOTO HW3TOTOBJIEHHUS (CEPUMHO WJIH HWHAUBUIYAIBHO),
JIETKOCTh TPaHCIOPTUPOBKH, MPOCTOE OOCITY’KMBaHUE, HAIEKHOCTh 00OpYHOBaHUS B



AKCIUTyaTallK, MPOCTOTa KOHCTPYKUWH, BAPUAHTHI YNPOIICHHOM AaBTOMATH3ALMUA H
BBICOKAsi )KOHOMUYHOCTb.

Bo BTOpoii riase «Mccnegoanue u oreHka 3pGHEKTUBHOCTU OCBETIICHUS BO/IbI
Ha MOJEIA TOHKOCIOWHOTO OTCTOMHHUKA» U3y4YEHBbl 3aKOHOMEPHOCTH IIpolecca
OCBETJICHHS BOJAbI U (DUILTPOBAHUSI HAa OCHOBE HAYUHBIX TPYIOB TAKMX YUYEHBIX, Kak
.M. Munn, A.M. ®omunsix, B.I1. Kpumtyn, FO.M. [llextman, B.A. Knsauko, H.H.
AoGpamos, P.W. Arokaes, B. H. Maprencen, . Abnypacymnos u jp.

JIist BBISIBJICHUST BO3MOXHOCTH d(PPEKTUBHOTO MCIIOIB30BAHUS TOHKOCIOMHBIX
OTCTOMHHMKOB [UJII OCBETJIEHUSI TOBEPXHOCTHBIX BOJ,  OTACIBHBIX PEYHBIX BOJ
npearopHoi 30HK  UyHCKOW JOMWMHBI OBUIM  BBITIOJHEHBI HKCIICPUMEHTATLHBIC
HCCICOBaHMs B JA0OpaTOPHBIX ycloBUAX Kadenpsl «WHKeHepHBIE CETH U
obopynoBanue 3manmit» Keipreizcko-Poccuiickoro  CraBsSHCKOTO — YHHUBEPCHUTETA
uM.b.H.Enpiuna (puc.1).

Puc.1 OGmmii BT TabOpaTOPHOM BOJOOUHCTHON YCTAHOBKH

Bo BpCMsA  SKCIICPHUMCHTAJIBHBIX I/ICCJ'IGILOBB,HI/If/'I, IIOKAa3aTCJICM  OLICHKHU

s exTuBHOCTH pabOTHI TPYOUATOTO OTCTOMHMKA OBLT BEIOpaH 3 ()EKT OCBETICHUS

3 — JHHQ{_MUTCTXIUU% ’ (1)

2 MCX

rae: 3 — abdexr ocBernenus Boabl, %; M,., — KOHIICHTpanus B3Beced B
UCXOJTHOM BonE, M/7l; M,y ey — KOHIIGHTpAITUS B3BECEH B OTCTOCHHOMW BOJE, M2/l

[InanupoBaHue SKCIEPUMEHTA MPOBOIWIOCH O MeTOay bokca-Buibcona.

B pesynprare moMy4eHBl KpPUBBIE OCAXKACHHS B3Bece mNpu O00aBICHUH B
UCXOJIHYIO BOJY KOAryJUPYOIIEro BelecTBa KaoauHa (puc.2).
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Puc.2 Kpusble ocaxieHus B3BEIICHHBIX BEIIECTB B TOMOTC€HHOW CpeJie MPU IPOOHOM

noAmeIaYruBaHuu: a) TPH My;x=2000 mr/i1 1 6) mpu Myx=1000 mr/m:
A — I1,-200 mr/n; A — JT,=150 mr/m;
O - 1,=120 mr/n; @ - 1,=80 mr/m.

,/-A—
4 -
=

I\

PaGouass wmaTtpuimla ©  pe3ynbTaThl  pealu3alud, T.€.  MOJy4YEHHBIC
AKCIIEpUMEHTAJIbHBIE JaHHbIe MO 3()QPEeKTy OCBETIEHUS BOJBI, MOCIE TPyOUATOro
OTCTOMHUKA TO3BOJWIM  OMNpEAEUTh KOA(P(UIMEHT pEerpeccud  CleayIoLero
ypaBHEHUS:

Uu= b+ Xy +baXoH0, 2X0Xo+bin XoHo o X 2

[locne omnpeneneHus 3HaYeHUHW KOIPPUUMEHTOB PErPECCUU, MOTYUUIH:
bo=35,6; b;=-10,4; b,=12,1; by,=1,61; by;= 8,3; by, = 1,1. Torna ypaBHeHHE
perpeccuu (2) mpuHUMAET BU:

Uu =35,6-10,4X; +12,1X,+1,6 1 X.Xo+8,3X+1, 1X2, (3)

AJleKBaTHOCTh ypaBHEHHUA (3), BEIMYMHA ONIMOKH CPEIHETO TIO MapajuIeTbHBIM
HaOTIOACHUSAM OMPEIEISIIACh C IIOMOIIBIO M3BECTHBIX BBIPAKECHHUM.

B pe3yibTate BBIUMCICHHH HaxomuM 3HaueHms S%,=20,3:5{U}=10,7.

Torna kpurepuii ®umepa Fpo= 1,9, a Fue 11 95% nosepurensHoi
BEPOATHOCTH KO3(h(PHIIMEeHTOB ypaBHEeHHMS (3) COTJIaCHO JaHHBIM, ObUTH TOJTyYCHBI:

S*bgy=2,14; S°(by=1,330; S*(biy =1,54; S°b;3=2,67;
Abo=£2,92; A bj =% 2,30, A b=+ 2,48, Ab;j ==£3,26.

CpaBHeHHE aOCONIOTHBIX BEIMYMH KOX(OUIIMEHTOB pPETpeccud H  UX
COOTBETCBYIOIIMX TMOTPEIIHOCTEN B MX OIEHKE MOKAa3bIBAIOT, YTO C JIOBEPUTEIHHOU
BeposTHOCTHIO (0,95 B ypaBHeHUHU (3) MOXKHO YIPOCTUTH

Uu= 35,6-10,4X,+12,1X,,+8,3X*: (4)

[lepexomoM W3 KOJOBBIX 3HAYCHHH (DAKTOPOB K MMEHOBAHHBIM BEIMYMHAM,
cornacHo (1), u3 ypaBHenus (4) umeem:

D=78,7+0,605D,~13V+0,52V* | (5)
raie O — 3dgdext ocBernenus Boawl, %; D, — mosza koarymsHTa, Mme/n; Vo —
CKOPOCTb MTPOTEKAHUS TTOTOKA B SUCUKAX OTCTOMHUKA, M/4.

Ha puc.3 npuBenensl 3aBUcUMOCTH 3(d(deKTa OCBETIEHHUS OT CKOPOCTH
MPOTEKaHUsI BOJBI B sYEHKAaX OTCTOMHWKA W JIO3bl KaolWHA. OTH 3aBUCHUMOCTH
MOJIYYCHBI BapbUPOBAaHWEM BEJIWYMH OJHOW W3 TIECPEMEHHBIX IPU TOCTOSHHOM
3HAYEHUU - BTOPOro mepeMeHHoro. OTKyna BHUIHO, YTO HECMOTpPS Ha TOBBIIICHHBIC
CKOPOCTH JIBHDKCHHS IMOTOKA B sSTYEHKaX OTCTOMHHMKA — 6+~ 12 M/4, TIpH J103aX M3BECTH
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40+80 mr/m sddext ocBemeHus BoAsl gocturaeT B oTcToHMKe 50+80%. Ilpwm
CKOpPOCTH TPOTEKAHUsI BOJBI B OTCTOWHUKE 6+12 wm/4, BpeMs npeObIBaHUS BOJIbI B
orcToriHuKe cocTaBiisieT] 0+5muH, a uncio PeliHombaca HaxoauTes B ipezenax 22- 45,

a)

2,%

0)

80—\ "
\ 70 >
70 \\\~\ // / X
\ 60 / / /
60 N 1 .
0 \\ Nl \\z 50 ? ? —
5 N = ~—F
40 \\ \\ )
\ == 60 70 90 110 130 150 Dx, mr/n

N

\

—

4 6 8 10 12 Vo, m/u
Puc.3 N3menenue 3¢hdexra ocBeTIICHUs BOABI MPOIIEIIICH TPyOUaThiii OTCTOWHUK B
3aBUCHMOCTH OT CKOPOCTH ITOTOKA B sTY€HKax OTCTOWHUKA (a) U 1036l I1enouu (0):
a) npu [1, = const; 6) mpu V= const.

CnemyeT OTMETUTH, YTO HAKJIOHHOE MOJIOKEHUE OTCTOMHUKA 00ecredynBalo
CIIOJI3aHHME OCaJKa B KaMepy XJIONMbeOoOpa30BaHUS M MO3BOJIMIO COBMECTUTH IMPOIIECC
xJionbeoOpazoBanusi W ocaxjaeHus. CoriiacHo BHU3yaJbHBIM HAONMIOJIEHUAM TIO
JOCTIKEHUIO ONpPEIeNICHHON KOHIIGHTPAllUU OCajika B KaMmepe XJIOMbeoOpa3oBaHMS,
BBINABIINE OTJIOKEHUS IMEPECTAIOT CIIOJN3aTh U HE IMEPEMELIAOTCA MOTOKOM BOJBbI,
[IOJIBEPTasICh JIUIIb YIUIOTHEHUIO IO AEUCTBUEM TI03KE OCEBIINX YACTHL.

B pesynbrare uccienoBaHui, ObUIO BBISBICHO, YTO MPUHATAs KOHCTPYKIIMS
KaMephl XJIONbeoOpa3oBaHUs He oOecleurBaia ITOCTOSHHBIM KOHTAaKTHBIN CIIOM,
o0Opa30BaHHBI M3 B3BEIICHHBIX YAaCTHI] W TPOIECC XJIOMbEOOpa30BaHUS HJIET
CPaBHUTEJIBHO  BSIJIO, YTO  OOBSCHSETCS  HECOBEPIICHCTBOM  KOHCTPYKIIMH
TUAPABINYECKON KaMepbl XJjomnbeoOpa3oBaHus. HeOosblmas MoOJeab YCTaHOBKH U
CPAaBHUTEIIBHO Majo€ KOJUYECTBO SYCHCTBIX 3JJIEMEHTOB CO3/1aBalli HEKOTOPYIO
HEPABHOMEPHOCTH B pacOpeAeICHUHN NOTOKA BHYTPU MOJEIIH.

YKa3aHHbIE HEAOCTATKM KOHCTPYKIIMM HCCIEAYEMOM MOJIENIM, B KOHEYHOM
cyeTe, OTpaxajiuch Ha paboOTe OTCTOMHUKA, YTO YYUTHIBAIOCH B JajlbHEHUIINX
HCCIIEJOBAHUSX.

B Tperbeil riaBe «DKCIEpUMEHTAIbHBIE M TEOPETHUUECKUE HCCIEIOBAHUS
mpoiiecca oOpabOTKH BOABI HAa TMOJYMPOU3BOJACTBEHHOM YCTAHOBKE» W3JI0KEHA
mporpaMma HM METOJIMKA MPOBEACHUS HKCIEPUMEHTAIbHBIX HCCIEIOBaHUN B
7a0OpaTOPHBIX U TOJYNPOU3BOJACTBEHHBIX ycIoOBUAX (puc.3 u 4), a Takxke
TEOPETUYECKUE TTOJI0KEHUS U 3aBUCUMOCTH PE3YJIbTATOB UCCIEAOBAHUM.



B X04€ JSKCICPHUMCHTAJIBHBIX I/ICCJIeILOBaHPIﬁ ObLIN IMOJIYUYCHbI 3daBHCHUMOCTH
CTCIICHN OCBCTJICHHA BOJbl OT A03bl KaOJIMHAa BO BPCMCHH, B CBO60,HHOM o0BeMe

xuakoctu (puc.4)

a) no3a koaryJsiuta — 150 mr/n 0) no3a koanuHa — 100 mr/n
a) 10 C% 6) oSt
87 / = %
T — v

74 / 7

\

A

//

26 /‘ 204
A 10

0 — 0 ™
1 3 6 10 15 20 T,MuH 1 3 6 10 15 20 I.MunH

Puc.4 BnusiHue 1036l OKUCINUTENS HA CTENEHb OCBETIeHUs BoJibl — C |

BO BPEMEHHM IIPU PA3TUYHBIX J103aX KOAryiastHTa, M ,cx — 1500 mr/n: @ — no3a okucnurens — 10 mr/i;

@- /1032 OKUCIINUTENS — 7 MI/JT; @ — 1032 OKUCIUTENS — 4 MI/J; @— 1032 OKUCIUTEN — 2 MI/1

[Ipu 00paboTke MOAENBHONM M pEaJbHOW pPEYHON BOJIbI, B TOHKOCIOWHOM
OTCTOMHUKE HaOII0/IaeTCs BHICOKUM, CTA0MIbHBINA d(DPEKT ynaneHus B3BECH, KOTOPbIN
nocturaer 60-95%. OO0 3TOM CBHUAETENLCTBYIOT PE3YJIbTaThl IKCIEPUMEHTAIBHBIX

HcclieIoBaHui (puc.S).

a)

C, M/ = G = o
Q==
-re o = [s] EDH “ )f ?/
7o
Otrcroennas Bojia e
6 G ol Q As o © Qo o n/
P o
S
T I = s
(o]
0 A~ 4 J o KD
6 12 18 24 30 36 T,u
0)
C, Mr/n—
Otcroennds Boaa npu V=4 m/4, Dx=100 mr/n ©
6 o
5 Q L - = — ten = o
4
0 4 8 12 16 20 24 T,u

Puc.5 Kunernka BbIiesieHHs B3BECH B TPyOUaTOM OTCTOMHUKE M CKOpoM (punbtpe: C —
KOHIIEHTPAIIMs B3BECH B OTCTOEHHOM BOjie; T — MpOIOKUTENBHOCTh pabOThl YCTAHOBKH,
a) — Boja obpasna 1; 6) — Boga obpasma 2.
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[TpoAOMKUTETEHOCTh OCBETIIMTEIIBHOTO ITUKJIa pa00Thl OTCTOMHHKA U3MEHSETCH,
IJIaBHBIM 00pa30oM, B 3aBUCUMOCTH OT CKOPOCTH NIPOTEKaHUsI BOJBI B sUCHKax
OTCTOMHMKA, KOHIIEHTpAIIMU BhIMaaaromel B3Becu u coctaisier 20-33 u.

[Iporecc ocBeTieHUs BOJbI B TOHKOCIIOMHOM OTCTOMHUKE U CKOPOM 3€PHUCTOM
GbuIbTpE ¢ KBAPIEBBIM IICCKOM HOCHII IIMKINYHBIN XapakTep (puc.5).

KOMIUIEKCHBIM 3KCIIEpUMEHTAIBHBIM METOJIOM H3Y4YeH IMPOIEecC YIy4dlICHHS
KadecTBa BOJbI p.AnamenunH (Tabn.l, 2) ¢ mMOMOIMBID MaTEMaTHYECKOTO amnmapara u
XapaKTEpPOM HW3MEHEHHS TEXHOJOTHYECKUX TMPOIECCOB. Pe3ynbTaThl HCClIeIoBaHUN
MTO3BOJIMIIH TIOTYYUTh CIEAYIONIYI0 aHATUTUYECKYIO 3aBUCHMOCTb, KOTOPas TTO3BOJIMIIA

ONPENETUTh KOHLICHTPALIUIO B3BECEH B BOJIE, MPOIIEIIIEH TOHKOCIOWHBIN OTCTOMHUK:
M ¥
Myee — Morer = —— (32,23 + 0,33% — 0,224v, — 1,28D, — 0,0067DZ + 0,37M,,=.); (6)

OTCT — .lﬂﬂ

rae: D, — no3a xoarymnsHTa, Me/1; Vo — CKOPOCTh IPOTEKAHMS IMMOTOKA B SYEHKax

OTCTOMHMKA, M/, M,y Mopmem

KOHIOCHTpPAIUA B3BCIICHHBIX BCIICCTB,
COOTBCTCTBCHHO B PICXOI[HOﬁ 1 OTCTOSTHHOM BOJC, Me/n.

Taoauna 1 — Ousnko-xuMHYecKHe MoKa3aTeJ i KauyecTBa BOJALI BeCEHHEro

(mMaBoJKOro0) mepuoaa

OnpenensieMble KAUECTBEHHbBIE MTOKA3aTEIIH, .
3HaueHus moka3aTeseil Bobl
CIMHUIIBI U3MEPCHUS
B3BemenHoe BemecTBO, MI/II 2100+£500
[[BeTHOCTB, Tpamyc 1500,0+100
JKecTkocTh, MI-9KB/1 4,5+0,5
Cyxol 0CTaToOK, MI/JI 484,5+18
buxpomatnas okucisiemocts (XI1K), MmrO,/n 170,0+£20
IlepmaHraHaTHasi OKUCISIEMOCTb, MrOy/1 2843

Taoauua 2 — OU3NKO-XUMHYECKHE MOKA3ATEJIH KavyecTBAa BOAbLI 3UMHEro

nepuojaa

OmnpenenseMbleKaueCTBEHHBIC TTOKA3aTelH, .

Pe3ynbraThl ncnbITaHUHA
CIMHUIIBI U3MEPEHUS

B3BelieHHoO€e BEIECTBO, MI/II 220+£100
I{BeTHOCTB, Tpaayc 30+£10
’KecTkocTh, MI-3KB/11 4,3+0,5
Cyxoil ocTaTok, Mr/i 447,5+14
buxpomatnas okucnsemocts (XIIK), MmrO,/n 80+10
[TepmanranaTHast OKUCISIEMOCTH, MTOy/T1 6+3

Bo BpeMs sKkcnepUMEHTABHBIX HUCCIEAOBAaHUN YCTAHOBJIIEHO, YTO CTAOMIILHOE
3a7iepKaHue B3BEeCEH B TOHKOCJIOMHOM OTCTOMHHMKE MpoucxoauT uepe3 0,5-1 4 mocie
Hayaja HOBOTO IHKJIA paboTel oTcToiHuKa (puc.6). CrnemoBarenbHO, Ha 3(PdeKT
paboThl OTCTOMHWKA BIMSET KOHTAKTHas Macca XJIONbEB B3BECH B Kamepe

XJIONbeOoOpa30BaHUA.
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Puc.6 DxcnepumeHTanbHble rpaduKy, MOJYyYEHHBIE [0 TEXHOJIOTHYECKOMY aHAJIN3y, OCHOBAHHOMY
Ha U3y4YEHUU KadecTBa Mpo0, MO TOJIIIMHE (PUIBTPYIOIIEH 3arpy3Ku: a) U 0) - BBIXOJIHbIE KPUBBIE;
B) U T') - ONpe/ieJieHHe NapaMeTpoB (GUIbTPOBAHUS

N3yyenneM Teopuu (PHIIBTPOBAHUS MAJIOKOHIICHTPUPOBAHHBIX CYCIICH3HM
(Munn .M., [lly6ept A.B., Mensuep B.3., Kopabensuukos B.M., AGaypacynos U. u
Ap.) YU Ppe3yJbTaTOB PEKOTHOCHHMPOBOYHBIX HCCIENOBAaHUI Ha MOJEIH CKOPOTO
0€3HAIOPHOT0 3EpPHUCTOrO0 (UIBTPA TOJYYCHBI OMBITHBIC JAHHBIE IO BIIUSHUIO
KOHIICHTPAIIMU B3BEIICHHBIX BEIIECTB HA KUHETUKY OCBETJICHUS W MPUPOCTA MOTEpU
Haropa. JTU JaHHbIC TTO3BOJIIIA PEIIUTh U3BECTHBIE MU epeHnnanbHble ypaBHEHUS
Y TIOJIYYHTh CIICYIOIINE 3aBUCUMOCTH:

b 484 500 L, (7
~ 17000L, + 28,5 - F[2(M,, — M, ) + K]
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rae:V- pacueTHasi CKOPOCTh MPOTEKAaHUs BOJBI B STY€MKaX OTCTOWHUKA, M/4; Ly —
JUIMHA E€IUHUYHOW sYelKu OoTcToWHMKa, M; F — QyHKIMOHAIBHBIN TapamMerp,
3aBUCSIIMN OT TPOJAOJDKUTEIBHOCTH IUKJIAa OTCTauBaHusd, 4, M., M,uenm
KOHIIEHTpAIMsl B3BEIICHHBIX BEIIECTB, COOTBETCTBEHHO B HCXOJHOW U OTCTOSIHHOM
Boje, Mme/n; K — KOHIIGHTpalusi HEPACTBOPEHHBIX NpUMeceld BBOJIWMBIX B
obpabaTbiBaeMyl0 BOIy, Me/1; 2 — KOd(PGhUIIMEHT mepecyeTa KOHIICHTPAIlMU B3BECH,
KOTOpasi TMO3BOJISIET OMPEACNIUTh Pabouyr0 CKOPOCTh NPOTEKaHUs oOpabaThIBaeMOM
BOJBI B TOHKOCJIOMHOM OTCTOMHHUKE.

OTHU BBIpAXEHUSI MOTYT OBITh HCIOJIL30BaHbI JJIsI OMPEACIICHUS MapaMeTpoB
paboTel  BojoouncTHOW yctaHoBku «Kepemer» Ha mpaktuke. OO0 3ToM
CBUJETEIBCTBYIOT COOTBETCTBYIOIIAE PACUETHl M MPEIBIAYIINE 3KCIEPUMEHTAIbHbBIC
HCCJICIOBAHHUS.

B 4erBeproit rinaBe «TexHonornueckass U TEXHUKO-DPKOHOMUYECKAs OICHKA
MPUMEHEHHSI YCTAaHOBKHM 3aBOJICKOTO M3TOTOBJICHUS ISl OCBETJICHHUS PEYHOM BOJIbI
MIPEArOpHON 30HBI» pa3zpaboTaHa 00OOIICHHAs METOJMKA pacdyeTa U OMNPEICIICHHS
rapaMeTpoB PadOThl OCHOBHBIX AJIEMEHTOB BOJIOOYHMCTHBIX YCTAHOBOK 3aBOJICKOTO
M3TrOTOBJICHUS.

[TosrydeHbl OPUEHTHPOBOYHBIE YCPEIHCHHBIC XAPAKTEPUCTUKU TPUMECHEHHUS
BOJIOOYHCTHBIX YCTAaHOBOK «KepemeT» 1jis 11esiei OCBETICHUS BOIBI.

Hcnonb3oBaHne peKOMEHYEMOM TEXHOJOTUYECKOM cxeMbl (puc.7) s
MOJTOTOBKM PEYHBIX BOJ OJHOBPEMEHHO C BBIJICJICHUEM B3BEIICHHBIX BEIIECCTB 0
tpeboBannii ['OCTa «Bojga nutheBas» oOecrieunBaeT MOJIy4EHHE CTa0MIBHOTO (110
KOPPO3UOHHOCTH) (UIbTpaTa C KOHJMIIMOHHBIMM KAaYECTBEHHBIMHU I1OKAa3aTEIISIMHU.
Kpome Toro, ncnons3oBanne yctaHOBOK «Kepemer» CTaHOBUTCS HE3aMEHUMBIM LIS
OYHMCTKHA PEYHBIX BOJ OT JIOOBIX (OPM M KOHIIEHTpAIMi B3BEIICHHBIX BEIIECTB,
MOJy4aeMbIX M3 PEYHBIX BOA. B 3TOM ciiyyae TOHKOCIJIOWHBIM OTCTOMHMK BBITIOJIHSAET
(YHKITHIO B3BECE YJIABUTENS U, €CIIM HEOOXOAUMO, IS TIPEABAPUTEILHOTO BBIICITICHHUS
B3BCIIICHHBIX BEIICCTB, a CKOPBIA (UILTP oOecrneunBaeT OKOHYATEIBHYI) OYHCTKY
BOJIBI.

B pesynbraTre BHEApEHUS NPEIIOKECHHONW TEXHOJIOTMYECKOM CXEMbI TOJIBKO B
OJTHOM IIPOCKTHOM PEIICHUH, SKOHOMHYECKUNU A((PEKT Mo NMPUBEICHHBIM 3aTpaTam,
cocraBmin 180 Thic.coM, a ce0ecTOMMOCTh BOJBI yMEHbIIWIACh B 1,7 paza mo
CPaBHEHUIO C JCUCTBYIOIIUM TEXHOJOTHMYECKUM PEUNICHUEM, COTJIACHO JEUCTBYIOIIUM
CHull.

B Macmrabax pecmyOnauKH, MO CaMbIM Pa3UYHBIM IOJICYETaM, KOJIUYECTBO
TpeOyeMbIX YCTAaHOBOK B TOJl KOJieOJieTcs B Mpejesiax OT HEeCKOJIbKHX JIECSITKOB JI0
HECKOJIbKUX COT O0BEKTOB. EC/IM UCXOAUTh U3 MUHUMAJIBHBIX MAaCIITa00B BHEAPECHUS
10 ycTaHOBOK B TOJ, TO IPH ATOM IKOHOMHUYECKUU 3P(DEKT B CpEeIHEM TOJIKEH
COCTaBUThb HE MeHee 1,8 MIIH. coM.
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Puc.7 Pexomenayemast TEXHOJIOTHYECKask cXeMa JIst 00pabOTKH PEUHBIX BOJI, COJEPKAIIUX
BBICOKOKOHIIEHTPUPOBAHHbIE B3BELICHHBIC BEIIECTBA C UCMOJIb30BaHUEM YCTaHOBKH «KepemeT»:
1 — peka; 2 — Boz103a60p; 3 — 3KEKTOP; 4 — pOTaMeTp; 5 — peareHTHOE X035MCTBO; 6 — OJIOK ISt
o0e33apaxuBaHusl BOJIbI; 7 — Hacoc; 8 — maHoMmeTp; 9 — kamepa xjonbeoOpazoBanms;10 — oTcTONHUK
¢ TpyOuaThiMu 3anodHATEISIMU; 11 — punnbTp; 12 — TpyOOIPOBO OUMIIIEHHOW U TIPOMBIBHOM BOJIBL; 13
— BOJIOHanopHas OanrHs;14 — momavya BoAbI OT OAlTHU MOTPEOUTENSIM; 15 — TEXHOJOTHYECKUM
BEHTHJIb;16 — KOJIEKTOp AJIst 0OTBOJIa IPOMBIBHOM BOJIbI;17 — Bomomep;18 — oOpaTHbIil KinamaH.

3AK/TIOYEHHUE

1. NzyueHa ocobeHHOCTh (POPMUPOBAHUS KAYECTBA OTACIBHBIX PEYHBIX BOJ Ha
TEPPUTOPUM TPEATOPHOM 30HBI UyHWCKOM JOJNMHBL. Y CTAaHOBJIEHO, 4YTO KadeCTBO
pEUYHBIX BOJ B BHUJY KOHTAKTa C TOPHBIMU MOPOAAMH, COJAEPKAIIUMU TyMYCOBBIE
BCIIIECTBA, M3MEHSETCSI B 3aBUCUMOCTH OT BpPEMEHU ToJla (BECEHHE-OCEHHUE
MABOJIKOBBIE ¥ 3UMHHUE MEPUOJIbl): MyTHOCTh U3MeHsieTcs B npeaenax — 2600-220 mr/m;
nBetHocth — 1600-30 rpagycos; xectkocth — 4,5-4,3 mr-ake/i; P — 500-450 mr/m;
XIIK — 190-90 mMrO,/m; mepManranatHasi OKHCISIEMOCThb — 31-9 MrO,/11.

2. DKCIIEpUMEHTAJILHBIMU ~ MCCIICIOBAHUSIMUA ~ yYCTAaHOBJICHO, YTO Haubosee
sd(exTuBHOE yHaJeHHe B3BEHICHHBIX M TYMYCOBBIX BEIIECTB JOCTHUTaeTCs
OCAXKJIEHUEM WX B MaJbIX CJIOAX BOABl U (UILTPOBAHHEM UYEpe3 3EPHUCTHIC CIIOU
KBapIeBOM 3arpy3Ku, MOCje MOJTHOW 00paOOTKM MCXOMHOW BOJBI OKHCIUTEISIMUA U
PacTBOPOM KaOJMHA.

3. BoIsiBI€HO, YTO TIPOIECC BBIACICHUS B3BEIICHHBIX BEIIECTB B TOHKOCIOHHOM
OTCTOMHUKE, HMEIOUIET0 OrPAHUYEHHBIM OO0BEeM I HAKOIUICHHS OCaJika, HOCHUT
LHUKJIAYHBIN XxapakTep U 3(P@eKT OcBeTIEHUs BOJbI, INIABHBIM 00pa3OM 3aBUCUT OT
CKOPOCTH MOTOKA B STYEMKAX OTCTOMHUKA, JO3bl PEAr€HTOB U UCXOJHON KOHIEHTPALIUU
B3BCIIICHHBIX BellecTB. (s Hammexaield moAroToBKU cHOPMHUPOBABILIETOCS OCaIKa
B3BECEH, KOTOpHIC BBIMANAIOT B OTCTOMHHKE, OOBEM KaMephbl XJIOMbeoOpa3oBaHUs
BUXPEBOTO THMA, COBMEIIEHHONW ¢ OTCTOMHHMKOM JIOJDKEH 0O0ecleuynBaTh
MPOJIOJDKATEILHOCTH MpeObIBaHUsT 00pabaThiBaeMoOii BOJbI B HEM 12-15 muH.

4. YCTaHOBIIEHO, 4YTO TMpu o00paboTKe pEeYHOW BOABI B TOHKOCIOWHOM
OTCTOMHHUKE ¢ KOHIIGHTpamuel B3BemieHHbIX BermecTB 2000 Mr/i mpu CKOPOCTH
MPOTEKaHUsI TIOTOKA BOJBI B siuehikax 5-10 M/4 u J103aX OKUCIHUTENS 5 MI/T U O3B
kaomuHa 20 wmr/m, addext ocBernenus Bomael  cocraBmser  80-95%, a
MPOJAOJKUTENBHOCTh OCBETIIMTEIBLHOIO IIUKJIa OTCTOMHUKA 30-43 .
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5. [MonyyeHsl pacueTHbIE 3aBUCHMOCTH JjIs onpeeneHus 3GdeKTa OCBETICHHUS
BoAbl B 3aBUCUMOCTU OT i, Hox U V,. Bennuunsl s¢ddexra ocBeTieHHus BOAbI B
TOHKOCJIOMHOM OTCTOMHHMKE 3aBOJICKOTO HW3TOTOBJICHHUS M TApaMeTpOB €ro padoThl
MO>KHO OTIPEIEIATh MPU 3aIaHHBIX 3HAYEHUSX BapbUPYEMbIX BEJIUYUH.

6. UccnenoBan mpouiecc  (UIABTPOBAHUS  PEYHOM  BOJBI,  COJEpXKaIlel
OCTaTOYHBIE B3BECH IIOCJIE€ OTCTOMHUKA Ha CKOPOM (UIBTPE C HCIOJIb30BAHUEM
NBE30METPUYECKOTO  METOJa  TEXHOJOTMYECKOTO  MOJEIMPOBAHUS  IMPOIIECCOB
¢bunsTpoBarus. [lomydeHbl SKCIIEPUMEHTATBHBIC U TCOPETUICCKHUE 3aBUCHUMOCTH IS
OTIpeIeICHUsT ITapaMeTPOB paboThl  (UIbTpa OCBETISIONIMX YCTAaHOBOK IIPHU
Pa3TUYHBIX KOHIIEHTPAIUSIX B3BECH B (DHIIBTPYEMOM BOJIE.

7. Pa3zpaborana 0000IIeHHAsT METOAMKA pacyeTa MmapaMeTpoB pabOThl OCHOBHBIX
AJIEMEHTOB YCTaHOBOK 3aBOJICKOTO HW3TOTOBJICHHUS TPU OYHCTKE PEYHBIX BOJ OT
BBICOKOKOHIIEHTPUPOBAHHBIX YCTOWYHUBBIX ()OPM B3BEIICHHBIX BEIIIECTB.

8. Pazpaborana TexHOJOTHYECKass cXeMa [JIi OYMCTKM PEYHBIX BOJ OT
BBICOKOKOHIIEHTPUPOBAHHBIX YCTOWYMBBIX ()OPM B3BEIICHHBIX BEIECTB B CHUCTEME
[EHTPAIIM30BAHHOTO BOJOCHA0KEHUSI CEIbCKUX U HEOOJBIINX HACEICHHBIX MECT C
MCIIOJIb30BAaHUEM BOJIOOYUCTHBIX YCTaHOBOK «KepemeT».

9. IlokazaHo, YTO HCIIOJIb30BAHUE DPA3pPaOOTAHHON TEXHOJIOTHUYECKOM CXEMBI
OCBETJICHHSI BOJIbI TIO3BOJISIET CHU3UTh KalUTaJIOBIOXKeHus B 1,8-2,5 pasza.

Buenpenue OJIHOM YCTaHOBKHU 3aBOJICKOTO U3TOTOBJICHUS
MpOou3BOAUTENBHOCTHIO 400 M3/cyT, MO3BOJIIET CHU3UTH CEO0ECTOMMOCTh OOpPadOTKHU
BOJIbI B 1,7 pa3a u moy4uTh rogoBoi sSkoHomudeckuid 3¢ dext 180 ThIC. cc
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peruoHoB LlentpanpHoii Asuu: Tp. MHIIK 22-25 nHosi6ps 2011r. — bumkek: KPCY,
2011. — C.91-98.
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100-neturo akaxn. PAH SxosneBa C.B. — MockBa: MUCU-MI'CY, 2015. — C. 48-51.
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PecnyOommmku [Tekcr] / P.IL. MamberoBa // CoBpeMeHHbIE HAmpaBJICHUS Pa3BUTHUS
BoJIoCHAOKeHUsT U BojooTBeneHus. marep. MHIIK. — Anmater: KasHUTY, 2016. —
C.135-137

11. MamOeToBa, P.111. MeToasl o0e33apakuBaHUs IMUTHEBBIX BOJI
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—
PE3IOME
MamoeroBa Paxar IllepradueBHaHbiH «YyH OpPOOHYHYH TOO0 3JTEKTepHHAEIH
AApbIs CYyJapbiH 3aBOJAYK YCTAHOBKAJapAa Ta3ajaoo» arryy temaaa 05.23.04 —
Cyy MeHeH KaMChI3100, KaHAJIW3aLMs, CYy PecypcTapblH KOProo KypyJyul
cUCTeMA/Iapbl AJHCTUTH OOIHYA TEXHUKAJBIK WJIMMIEPHHUH KaHIHIATHI
WIMMH 1apakachlH aJyy YYYH Ka3bUITaH UCCEPTANMSCHIHBIH Pe3I0MeCH.

AUKBIY CO310P: 0apbls CYYCy, CYVHYH CAnAmyl HCaHa masanioo, cyy MeHeH KAMcbl3000
CUCeMacsl, peazeHmmepour 003achbl, CYVHY 03 HCY3YHO KeNMmupyy, mexHOL02UANbIK
cxema, HCyka myHOypeyd, OypmyKmyy Quibmp, aneaukbl HCAHA UYYY20 IHCAPAKMYY
cyy.

M3uanenyyuy o0bekt: Koipreiz PecnyOnukaceinbiH Uyt  epeeHYHYH TOO
ATEKTEPUHJIETH arblH CYYJIAPHL.

M3uianenyyuy npeamer: albUIIBIK KaJKTYy KOHYyIITapaa MYYydy JKaHa dapOasbiK
cyyra OOJTOH MYKTaXJbIKTapblH KaMCBI3I00A0 TOO ATEKTEPUHUH 30HACBHIHIATHI
Japhls CyynapAbl Kaipa UIITETYYHYH TEXHOJOTHUSIIBIK CXEMACHI.

NM3unpeenyn makcatrbl: Uyl ©peeHYHIA® TOO JTEKTEPUHIETH arblH CyyJaapiAbl
Ta3aJOOHYH 3aBOJ WIAPTHIHAA Kacallyydy Cyy Ta3ajlo0 MMapaTTapblH KOJJIOHYYHYH
TEOPHUSUIBIK, ICENTOO KAHA IKCIIEPUMEHTAIIBIK HETU3/100.

N3unnee meroqiopy KaHa anmaparrapbl: JXKajinbl KaObUT ajblHTaH (U3HKAIIBIK,
XUMHUKO-TEXHOJIOTUSIJIBIK, JJICKTPOXUMHUSUIIBIK, THUAPABIMKAJIBIK >KaHAa MaTeMaTUKa-
SKOHOMMUSUIBIK M3UJIZI66 METONI0pY KOoaAoHyiay. Cyy Ta3aloo yCTaHOBKAJIAPBIHBIH
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7a00paTOPUSIIBIK KaHA JKapblM OHAYPYLITYK MOJENIEPH MEHEH KaTap KEpeKTYYy
YEeHeouy araparypanap KOJJIOHYIIY.

AJIBIHTaH KbIMBIHTBIKTAP JKaHA aJapAbIH KAHbLIBITBI: Keiprei3
PecniyOnukaceiiblH = Uyl epeeHYHYH IIapThiHAAa TAaOWWTBl CyyJapabl TYTYK4e
TYHAYPTYUTYH Ja0OpaTOPUSIIBIK MOJCIIUH/IE KaHa >KapbIM OHIYPYIITYK yCTaHOBKaaa
UHGOPMAIMSUIBIK  M3WIIJIO0JIOP; CYYHY Ta3ajloo MPOIECCHUH 3aBOJJIO JAaspajiran
YCTAHOBKAaJa HKCHEPUMEHTANIABIK JKaHA TEOPUSUIBIK HM3WIAO6JIep; Cyy Ta3alloody
YCTAHOBKAHBIH CYHYIITAJIraH TEXHOJOTHSIBIK CXEMAacChlH OHAYPYIUTYK CBIHOO YKaHa
TEeXHHUKAJIBIK-O)KOHOMUKANBIK 0aa OepyyYHYH HaThliKadapbl MEHEH TOMOHIeryIei
YKAHBUIBIKTAP aJIbIHIBI:

- TOO JTETHMHJETM 30HAJAPJABIH CYYJApbIHBIH CallaTblH OIEPAaTUBAYY JKAKIIBIPTYY
MaceJeNiepuH 4Yedyy YUYYH arblH CYyHYH (HU3UKO-XUMHUSIBIK KOPCOTKYUYTOPYHYH
MYHO3Y KaHa TMHAMHUKACHI aHBIKTAJIJIbL;

- aJradkbl CYyHYH CalaTblHA KaHAa CTAHUMSHBIH OHAYPYMIYYJIYTYHO Xapama CyyHy
Ta3aJI00uy YCTaHOBKAJAP/BIH IMapaMeTepiIepruH aHBIKTOOUY aHAJTMTUKAIIBIK OaiIaHbIII
TaOBLIIbL,

- Uyl epeeHYHYH TOO JTETMHJIErM 30HajapAa arblH CyyHY Ta3aJo0 YCTaHOBKACHIH
3aBOJI IIAPTBIHJA JaspPAO0 TEXHOJOTHUSJIBIK CXEMAacChl MINTEIMUIT YBIKTHI >KaHAa AHBIH
TEXHUKAJIBIK-O)KOHOMHUKAJBIK 0aa Oepyy aTkapajras.

M3ni11660HYH KBIMBIHTBIKTAPBIH KOJAOHYY aeHrenam: Koipreiz-Poccus CrnapsH
YHUBEPCUTETUHUH OKYyy mnporpammaceiHia kana Kepemer Typykryy OHyyry xana
Oxonorusa MHCTUTYTYHYH OHIYPYIIYHAO KOJJIOHYIIIY.

Kosmonyy TtapMarel: M3WIIOOHYH JKBIUBIHTBIKTAPBl YaKaH KaJIK OTYpPYKTAIlIKaH
IIyHKTTapIbl HIYY4YY CYY MEHEH KaMCBI3[00 CHCTEMANIapbIH JAasApA0010 KOJIAOHYIAT.

PE3IOME a/ -
nuccepraunu MamoeroBoii Paxar [lleprazueBnsl Ha Temy «O0padoTka
PeYHBbIX BOJA NPEArOPHOM 30HbI UylCKOM J0JTUHBI HA YCTAHOBKAX 3aBOACKOI0
HU3TOTOBJICHUSD> HA COMCKAHUE YYEHOU CTeNeH!U KAHAU/IAaTA TeXHUYECKNUX HAYK 110
cnenuanabHocTH 05.23.04 — BonocHat:xxeHne, KaHAIM3alUsA, CTPOUTEIbHbIE
CHCTEMbI OXPaHbI BOJAHBIX PeCypCcoB

KawueBble cioBa: peunas 6o0a, Kauecmeo u 00pabomka 600bl, cucmema
8000CHAOIICEHUsl, 003A  pedazeHmos, oceemjieHue U  obecyseuusanue B800bl,
MEXHON02UHeCKAsl CXema, MOHKOCIOUHBLU OMCMOUHUK, 3ePHUCbIU QUIbmMpP, UCXOOHAS
U numvesas 600d.

O0beKT uccaeq0BaHMs: BOAbI pEK NpeaAropHou 30Hb1 Uylickon noanmHbl Keipreizckoi
PecnybOnuku.

IlpeaMer wMcciaeaoBaHUsl: TEXHOJIOTHUYECKas cxemMa OOpaOOTKHM PEYHBIX BOJ
MPEATOPHOM  30HBI  JJIA  XO3SMCTBEHHO-IIUTHEBOTO  BOJOCHAOXKCHHUS  CEIIBCKUX
HACEJICHHBIX ITyHKTOB.

e nccjieI0OBaHUs: SKCIICPUMECHTAIBPHOE U PACUYETHO-TEOPETHIECKOE 000CHOBAHHUE
MPUMEHEHUST BOJIOOYHUCTHBIX COOPYXKEHUW 3aBOJICKOTO M3TOTOBIEHUS JJI 00paboOTKH
PEUYHBIX BOJI MPEATOPHOM 30HBI UyHCKON JOJUHBI.
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Metoabl  uccae0BaHMSI M anmapatrypa:  HCIOJb30BaHBl  OOUICTIPUHSTHIC
¢usnueckne, XMUMHKO-TEXHOJIOIMUECKHE, JJIEKTPOXUMHUUYECKUE, THUIPABINYECKUE U
MaTEMAaTUKO-)KOHOMUYECKME  METOAbl  MCCIECIOBAaHUMA W  COOTBETCTBYIOILHE
M3MEPUTENbHBIE alaparypbl, BKIOYas JIaDOpaTOpHbIE U IOJIYHIPOU3BOACTBEHHbBIE
MOJIEJIM BOAOOYUCTHONW YCTAaHOBKH MHyCTPUAJIBHOTO U3TOTOBIICHUS.

ITosryuyenHble pe3yabTaTbl W WX HOBHM3HA: HH(OPMALMOHHBIM HCCIIEJOBAaHUEM
OPUPOJHBIX BOJX Ha JAOOpPaTOpHOM MOJENIM TpyOuaToro OTCTOMHUKA U
ITOJIYTIPOU3BOACTBEHHOW  BOJOOYHMCTHOW  YCTAHOBKE,  JKCIIEPUMEHTAJIBHBIM U
TEOPETHYECKUM  HCCIEAOBaHUEM Ipolecca OOpadOTKM BOJAbI HA YCTAHOBKE
3aBOJACKOIO  W3TOTOBJICHHS, IPOU3BOJCTBEHHBIM  HCIIBITAHHEM  BOJOOYMCTHOM
YCTAHOBKHU II0 PEKOMEHJOBAHHOW TEXHOJIOTMYECKOM CXEME M PE3YIbTAaTOB TEXHUKO-
HPKOHOMUYECKOMN OlIeHKH, B ycioBusax Yyiickoil gomuasl Keipreizckoit PecrnyOnuku,
ITOJIy4Y€HA CIIEAYIOIasl Hay4YHasi HOBU3HA!

— YCTAaHOBJEH XapakTep M JUHAMHUKA W3MEHEHMsSI (PU3MKO-XUMHUYECKUX
[I0Ka3aTeied KayecTBa PEYHOM BOJBI IPEATOPHOU 30HBI, U1 OIEPATUBHOIO PELICHUS
BOIIpOCa YJIyYIIEHUS Ka4ueCTBA BOJIBI;

— IPEMJIOKEHBl AHAJIUTUYECKUE 3aBUCUMOCTH Ul ONPEACIICHUSA 3HAYCHUS
napaMeTpoB padOThl BOJIOOYUCTHON YCTAHOBKU B 3aBUCHMOCTH OT KayecTBa UCXOAHOMN
BOJIbI ¥ IIPOU3BOAUTEIBHOCTY CTAHIINY;

— pa3paboTaHa TEXHOJOIMYECKas cXeMa 0OpadOTKHM pEeUYHBIX BOJA MPEArOpHOM
30HbI YUyHCKOM AOJIMHBI C HWCIIOJIB30BAaHUEM BOJOOYMCTHBIX YCTAHOBOK 3aBOJICKOTO
M3TOTOBJICHHSI U BBINIOJIHEHA €€ TEXHUKO-DKOHOMHYECKAsl OLICHKA.

CreneHb MCNOJIB30BAHUSA Pe3yJIbTATOB MCCJICI0OBAHUM PE3YJIBTATHI UCCIICTOBAHUMN
BHeJIpeHbI B yueOHbIi nporecc Koiproizcko-Poccuiickoro CnaBsHCKOT0 YHUBEPCUTETA
M Ha TMpou3BOACTBE IHCTHTyTa HAy4YHO-yCTOMYMBOIO PAa3BUTHUSA M JKOJOTMH
«Kepemery.

O0siacTe NMpUMEHeHMsI: pe3yJbTaThl HCCIEAOBAHMI MOTYT HCIOJIB30BAThCA NPH
MOJITOTOBKE NHUTHEBOM BOJABI B CHCTEMax BOJOCHA0XKEHHS MaJbIX HACEJIEHHBIX

IIYHKTOB.
a/ -

SUMMARY
“Processing of Chui Valley foothill belt’s river water using factory-made
equipment” thesis by Rahat Mambetova; submitted for Ph.D. in specialty
05.23.04 — Water supply, sewer system, and construction systems for water
deposit protection

Key words: river water, quality and water processing,water supply system, reagent
dose, water clarification and bleaching, technology scheme, thin-layer separator,
granular filter, initial and potable water.

Subject of research: Chui Valley foothill belt’ river water in Kyrgyz Republic.
Research topics: technological scheme of processing of river water foothill zone for
domestic and drinking water supply in rural settlements.

Aim of research: experimental and calculated validation of factory-made equipment
usage for processing of Chui Valley foothill belt’s river water.
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Assessment method and equipment: standard physical, chemical, electro-chemical,
hydraulic, and mathematic-economical methods and corresponding measuring
equipment including laboratorial and factory-made semi-industrial models of water
processing equipments.

Gained results and their novelty: by informational assessment of natural water on
laboratory model of tubular settling tank and semi-industrial water processing unit, by
experimental and theoretical assessment of water processing on factory-made
equipment, Dby industrial testing of water processing unit in recommended
technological scheme, and the results of the technical and economic assessment in
conditions of Chui Valley of Kyrgyz Republic the following scientific novelties are
gained:

— a character and dynamic of changes of foothill belt river water’s physical and
chemical parameters of quality are determined for operational improvement of water
quality;

— analytical dependence for determining the values of parameters of the water
treatment plant, depending on the source water quality and plant productivity;

— developed technological scheme of processing of river water foothill zone
Chu valley with water treatment plants prefabricated and made its technical and
economic assessment.

Research results usage level: research results are integrated into curriculum of
Kyrgyz-Russia Slavic University and in production line of Keremet Sustainable
Development and Ecology Institute.

Sphere of usage: research results might be employed in water processing systems of

small settlements. /%%
a/ -
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