2024

IlocoOue 151 IMKBUAALUU
3a10JIKEHHOCTEH 110
AMCHUILJINHE
«BBenenue B
CHEMAJLHOCTDY

o151 CTY/1eHTOB CeNUAJIbLHOCTH
08.02.04 BoxocHa0keHHue U BOJOOTBEACHHUE

IIpenogaBarenn: UBanoBa UHra AjiekcaHapoBHa
TAIIOY MO OI'TIK




Yeaowcaemoie cmyoenmot!!!

Jlna nonyuenusn oonycka Kk ammecmauuu no
oucuyunaune «Beedenue 6 cneyuanvnocmu), 6am
Heo0xX00umo npedocmasums NOJIHbLIU KOHCHEKM

aexuuull!
Jlannoe nocooue asnaemca Kpamkum

U310IHCeHUEM JIEKUUOHHO020 Mamepuaa,

nponyuiennozo eamu!ll
Koncnekm neooxooumo npeoocmasumso He
nosonee 01.06.2024!!!
Koncnexm nexuyuii Heo0xo0umo evtnoiHumo 6
mempaou popmama A4 (kremka, 96 1ucmoe).
Tpeoosanus:

1.Texkcmoegwiit mamepua 00.13+ceH Obimb
nepenucav;

2. Mamepuai, npedcmaesieHHbLIL 8 MAOIUUHOI
ghopme, 0onscen ObIMb NPEOCMasieH 8 euoe
maoauu,

3.Cxemul, 8blO€C/ICHHbBIE HCETIMBIM UBCHIOM,
O0J1)CHBL ObIMb NEPEPUCOBAHDBL.

Ilocne npeoocmaesnenus KoHcnekma aeKyuil,
gam Oyoem omKpvim 00CHIYn K
KOHmMpoavHuim mamepuanam!!!
Ilpenooasamenn: Heanosa Unea
Anekcanopoena
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BBenenue

FocypapcTBeHHOEe aBTOHOMHOeE npocheccuoHanbHoe o6pasoBarensHoe

yupexaeHue
MypmaHcKou o6nactm
«OneHeropckuim ropHoNpoMbILNEeHHbIA KOTNNegx»

CneumansHocTts 08.02.04
BopocHab)XxeHme n BOAOOTBEAGHUE

Bxopgut B TOMN - 50 cambix
BocTpeboBaHHbIX Ha pbIHKe Tpyaa
cneuuanbHocten B PO

Keanudcdukaumsa - TeXHUK

Cpok obyueHus 3 roga 10 mecsiues

O cneuManbHOCTH

BopocHabxeHue un BogooTBegeHMe — obnacrtb
NPpoOU3BOACTEA, KOTOpaA 3aHMMaeTCcA NPOeKTUpPOBaAHUEM,
CTPOMTENbLCTBOM, PEKOHCTPYKLMENA U 3KCnnyatauuen
BopocHabXeHuUa W BogooOTBeAeHMS.

OCHOBHLI® BUALI BeATENbLHOCTH :

- JkennyaTauua COopyXeHWi no -OcyllecTBNEHNE TEXHONOTMYECKOrO KOHTPONS
oBecnedenuo nogaun u GecnepeboliHoro 3a NpoUeccoM OYUCTKA NPUPOAHBIX U CTOYHbIX
CHabXXEHUA HaceneHwa W apyrux aboHeHToB BOA;

BOAOW Tpebyemoro kauyecTBa W KONUYECTBA; -ObecnedeHne adheKkTUBHOIO pexuma

- CBOEBpPEMEHHOE OTBEAEHUE CTOUHBIX BOZ; paboThl CETEN U COOPYKEHWIA;

- OpraHusauns TeKywWwmx W KanuTanbHbIX - KoHTponbe 3a athdekTuBHbIM

PEMOHTOB CETEl U COOPYKEHWI; Mcnonb3oBaHWeM MaTepuanos W peareHToB;

- PykoBOACTBO U KOHTPONb Hag - BHeppeHne nepegoBbIX TEXHONOTMMECKUX U
aKcnnyaTauveil 1 cofepKaHuem KOHCTPYKTWBHBIX PELUEHWA, HANpaBMeHHbIX Ha
BOJONPOBOAHBIX 1 KAHANW3ALUMOHHBIX CETe U WHTEHCUUKaL WO NPOLECCOB OYUCTKW BOALI;
COOPYXEHWI B COOTBETCTBUAWN C HOpPMamu, - MoBblweHne adpekTuBHOCTH paboTsl
npaeBvwnamu v Apyrumum HOpMaTUBHbIMUA OTAENbHBIX 3NEMEHTOB OUMCTHBIX

AOOKYMEHTaMW Mo Bonpocam akcnnyatauyvn u COOPy}KEHVIIﬁ; aHanus npuynH HapyleHus
CTPOUTENLCTBA COOPYKEHUA BOLOCHabKEHUA  TEXHOMOMMYECKOro Npouecca B COOPYKEHUAX
W BogooTBEOASHWNA, OYUCTKN NPUPOOHBIX W CTOYHBIX BOA

TexHuku c o6pasoBaHMeM No cneuuanbHOCTHU
«BopocHabxeHue n BogooTBefeHUe», NO3BOJNAIOLUM
NPOBOAUTb MOHTaXHbIe, 3KCNJyaTaLUOHHbIE U PEMOHTHbIE
paboTbl ¢ CAaHTEXHUUYECKUM U F’MOPOTEXHUYECKUM
obopynoBaHuem, BocTpeboBaHbl B 060 NpomMbiLLUTIEHHON
opraHuM3aLMu, a TaK)ke B KOMNaHUAX, 3aHUMaIoLUXCH
obcnyxuBaHueMm Xunbix sgaHmnn!!!
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Mpodreccumn, KoTopbie MOXXHO AONONHUTENbLHO
nonyumTs B Konnemxe, obyyaaco no
cneuManbLHOCTH
«BopocHab)XxeHue U BOpoOOTBEegeHMe»

MOHTaXKHIK HapyXHbIX

TpyGonposonos;

MawmnH1CT HacoCHbIX
YCTaHOBOK

Crecapb — CaHTEXHHK;

Cnecapb — PEMOHTHUK;

MOHTaXHWK CAHMTapHO —

TEXHNYECKNX,
BEHTUNALWOHHbIX
cucrem n
obGopynoBaHus;

Xapakrepuctuka npocgpeccuoHanbHoOn
AeATeNnbLHOCTU BbiNYCKHUKA

O61beKThl
npocgeccUMoHanLHOM
AeATeNbHOCTH

-Coopy:KeHUs U ceTn
BOAOCHAGXXeHnA U
BOQOOTBEAECHMA rPaxKaaHCKMX,
NPOMBILLINEHHBbIX,
CenbLCKOXO3AUCTReHHbIX 3gaHUMn
U 06HLEKTOBR;

-Coopy:KeHus U ceTn
BOAOCHAGXXeHUA U
BOAOOTBEeAcHMUA 061LEKTOB
nNpUpogoOXpPaHHOro HasHa4YeHus;
-MepBuUYHLIEe TPYyAORBEIE
KOJNNEeKTUBLI.

Buabl geaTenLHOCTH

- PaspabGoTKka TeXHONOruuv u
NPOeKTUPOBaHNE SNIeMEHTOB
CUCTEeM BOROCHabKeHUA U
BOAOOTEBEACHUA.

- dKcnnyataumsa ceTer m
COOpYKeHU BogocHabxxeHua
U BEOROOTEEAECHMA.

- BoinonHeHue pabot no
OYMCTKE NPUPORHLIX M
CTOMHLIX BOA U KOHTPOIO
KaYvecTBeHHbLIX NoKa3aTenemn.

- BbinonHeHue paboT No ogHOM
WIU HECKONbLKUM NpocheccUuam
pabounx.

Mocne o6yvyeHUs BbINYCKHUKU AAHHOro
npochmna ycnewHo paboralor:

B obuwecTpontensHsIx
opraHusaumnax;

B ynpaensowmx
KOMMaHUAX 06 bEKTOB
AKX,

Ha npombIwneHHbIX
npeanpuATHAX N6oro
npocung;

B cneuransMpoBaHHbIX
opraHMsaLusx B o6nacm
WHXEHepHBIX ceTeil
W COOPYXEHUI;

B opraHnsaumsax
rOpPOACKOro
CTpOUTENbHOrO
XO3RICTBA;

B opraH13aunax no
paboTe ¢ BOAHbLIMKM
pecypcami n
NPNPOACOXPAHHBIX
opraH1saLuax;
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Kyma moxxHo nontu paborarts B r. OneHeropcke no
3TON cneuuansLHOCTH:

MpeanpuaTtus,
npovWsBoAUTENM Ynpaensioume MNpoduneHeIEe NPeanpUATUA
p KOMMNaHuu
npoayKkumm

OneHeropcKuil ropHo- YK «Haw ropopa Mnioc»
oboratutenbHbIA

KOMOUHaT

royn «MyPMAHCBOOOKAHAN»
Uex OBKC r. OneHeropcka

YK «HOxHan 3»

YK «Bukom» 000 «T3C»

OneHeropckun

MeXaHU4YeCKUN 3aBoq MYN «Foponckas ynpasnstowasn

KoMnaHuna»

YK «24/7»

MYN «Fopoackne
KOMMYHanbHble CeTU»

o YK «FapanT»
OneHeropckumn P

webEHOYHBbIN 3aB0oq

YK «Haw ropoay OAO «OneHeropckesogokKaHan»

YK «Haw gom» MYI «OneHeropckue TenoBkIe

cetu»

OrneHeropckun 3asog
CUNNKaTHOro KMpnuya

YK «CeBepHbIN foM»

Fae MOXXHO NOBLICUTL CBOW YPOBeHb
KeanudmkKaumMm no cneymanbHOCTH
«BopocHabGXxxeHMe M BOOOOTBEeAEeHMUEe»;

MypmaHckuin
rocynapcTBeHHbI
TeXHUYECKUIA
YHUBEPCUTET

CaHkT-leTepbypreknii
rocynapcTBeHHbIN

MeTpo3sasogckuin
rocygapcTBeHHbI
YHUBEpCUTET

apPXUTEKTYpPHO-
CTPOUTENBHbIN
YHHBEPCUTET

MeTepbyprekuii
rocyfapcTBeHHbIA
YHUBepcuTeT nyTei
coobweHns

BoOeHHbIN HHXEHepHOo-
TEeXHU4ECKUIA
YHUBEpcHTeT

O

Mpodreccua

CneumansHoOCTb

HonxHocTb

¥

¥

¥

Poa TpyaoBoii oeAaTenbHOCTH,
Tpebytowen onpeneneHHoM
NoAroTOBKK U ABNAOWeEACs

MCTOYHWKOM K CYLIECTBOBaHWIO

Bua saHaTMA B pamkax
OofHOI npodeccun

TpyaoBOW NOCT, NONOXKEHUe
paboTHWKA B KOHKPETHOM
opraHe annapata
ynpaeneHus, KoTopblii
oTpaxaeT 0643aHHOCTH,
npaea W OTBETCTBEHHOCTb

A

¥

¥

370 3HaHWK, YMEHWR, NUYHbIE
kaJyecTea, HeobxoduMele And
TOro, YTobbl YCneLlwHo
3aHUMaTbCs AaHHOW paboToid,
nonyJas BO3HarpaxoeHwe 3a
CBOW TPyR

310 Heobxoaumaa ana
oblecTea orpaHWueHHas
obnacTb NpUNoXKeHWUA
hU3UYECKNX W OYXOBHBIX
CWUN JYenoBeka

[OomkHoCcTb hrKeHpyeT
NPpUHAANEKHOCTE K TOW UNK
WHOW ynpaBneHYeckKoi
Lenoyke
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BonocHabxxenme
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HcTopusi BonocHadkeHUs1

Ha cerogusiiamnii nenp, 10001 MOXeT 000pyAOBaTh CBOM oM cucTeMol BojgocHaOxkeHus. Ho
ObUT0 1K Tak Beerna? YUToObl BRIICHUTH 3TO, OOPaTHMCS K HCTOPHH.

[lepBble ymoMuHaHMS O CHCTEME BOJOCHAOKEHWs ObUIM HAaWIEHBI B MEPUOJE JIPEBHOCTH.
Kurensm apesnero Erunta m Mecomotamuu Uis BbDKMBaHUS TpeOOBAJOCh HAKAIUIUBATh M XPAaHUTh
JOXKIEBYIO U peuHyro Boay. K Tomy ’ke, 3T CTpaHBl 4acToO CTpajalM OT 3aCyXHU U PEUHBIX PA3JIMBOB.
MMeHnHO mpupoiHble SBICHHUS TMOATOJIKHYIW Jrofed B J[peBHOCTH K TEpBBIM MPUMUTHUBHBIM
OopocuUTENbHBIM cuctemMaM. [lo3aHee MosSBUIMCH COOPYXEHUS, MOABOJALIME BOAY K ropogam. OauH u3
CaMbIX paHHUX M3BECTHBIX BOJOMPOBOJOB ObLT OOHAPYXKEH MPHU packonmkax ropoaa Moxenmko-Ilapo Ha
TeppuTopun HbIHemHero llakucrana. Bo3pacT MaHHBIX KaHAJIM3AIMOHHBIX W BOJOMPOBOJIHBIX TPYO
npesbiiiaet 4 Teicsuu JeT. [IpumepHo B To ke Bpemsi EruntsiHe HaydyusIuch ¢ MOMOUIBIO TIUMHSHBIX WU
JIepEeBSHHBIX TPYO MOJHUMATE BOLY BO JBOpEIl (hapaoHa.

Pabwvl pabomanu kpyenvie cymxu — a unave Haxazauus papaoua 6vi10 He u3dbexcams.
Eme oqHo peBomonnonHoe n3o0peTeHne Tex BpeMeH — [lepcuackoe koseco it JOOBIYH BOBI,
win ke “Yurupp” mno-HayuHomy. Kak mnpaBuno, 3To ObUI OTPOMHBIM JEPEBSHHBIA MEXaHH3M C
VKPEIUICHHBIMA Ha HEM dYepliakaMy, NMPUBOJUMBIMHU B JIBIDKCHUE XUBOH CHIIOW MM K€ C IOMOIIBIO
Te€YeHUs peku. YUTUpU MOTIIM MOJHUMATh BOAY HA BBICOTY /0 4 METPOB U YCTaHABJIMBAIMCH HA peKax U
KaHaJlaX, MHOT/Ia Ha 03epax. 3a4acTyro JUIsl MOBBIMICHUS YPPEKTHBHOCTH YCTAaHABINBAINCH CHCTEMBI U3
HECKOJIbKUX CBS3aHHBIX YUTHUPEH.

Ilo0o6Hble “600sHbIE MENbHUYLL UCNOIBLIVIOMCS U 8 HAWU OHU.

Ho BepHemcs k ucrtopuu, B 3T0T pa3 - B [IpeBHuii Pum. IlepBeie HacTosmue BOJOIPOBOIBI -
aKBEAYKM — BBIIOJHABIINE DPOJIb LICHTPAIU30BAHHOW CHUCTEMBl XPAaHEHUs M PACIpEIelIeHUs BOJBI,
BIIEpPBBIE MOSBWINCH MMEHHO B Pume. McTopuueckue 3amucu yTBEpXKAAlOT, YTO MEPBBIA IMOAOOHBIN
akBeAyK Obu1 mocTtpoeH B 312 roay a0 H. 3. Ero mporsbkeHHOCTh cocTaBisuia 16,5 kM, a Boja B HEro
MOCTyIajia U3 JIEBOro MpuToKa TuOpa, HeMHOro BocTouHee Puma. B Tedenme msatu cronmetuir B Pume
Obul0 coopyxkeHo 11 BomompoBoJOB 0O0mIeH HPOTSHKEHHOCThIO moutd 350 kM M Toinpko 50 u3 HUX
pacroyarajguch CHapyKH, OCTAJIBbHBIC K€ MNPOXOAWIM NOJA 3eMieil. VMICTOYHMK BOJBI COEIMHAICA C
pacIpeneUuTEIbHBIMU COOPYKEHUAMU, KOTOPbIE HaXOIUIIUCh 110 BceMy ropony. Pasymeercs, B nepByro
odepesb BOJa IMojaBajach B MMIIEPATOPCKHUI JBOpEI, 3aTeM - B OOIIECTBEHHbIE OaHW M (DOHTAHBI, a
TOJILKO MOTOM B OoraTble yacTHbIe JoMa. CpecTBa Ha SKCIUTyaTallMIo TaKOro BOAOMPOBOJIA COOUPATHCH
3a CYET CIELNAJIbHBIX HAJIOTOB C NIPOCTHIX rpaxkaaH Puma.
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AL s Ncal: 3% -4 AP
HH.?iceHepbl u npopa5bl aK@eayKO@ cyumanuce “saumnoim’ croem HacejeHrusd, 6He sasucumocmu
om ceoeco npOUCXODdeeHUﬂ.

AKBETYKH-MOCTHI OBUTH YPE3BBIUANHHO CIIOKHBIMH COOPYKEHUSMHU, KOTOPBIE TEXHOJIOTHYECKUA HE
ycTapenu Jaxe CIyCTs Thicady jeT. OQHAKo, OTIMYHE OT aKBEAyKOB, 00ILIas BOJOIPOBOIHAS CHCTEMA
Puma Obpima TexHWYeckw HecoBepmieHHa. OT KaXIOro pacmhpefeNuTeNss BOJbl TSHYJIUCh JIMHUU
MOA3EMHBIX TPYD, HE COOOIIABIIMXCA MeXAy co0oii. [loyeMy pUMCKHE MH)KEHEPHI HE COEIMHWIN OTH
TPyOBI B €IMHYIO CUCTEMY JO CHX IOp OCTaeTcs 3arajikod. Bmpodem, kak u TOT (PakT, 94TO yMeBIIUE
H3TO0TaBJIMBAThb KpPaHbl PUMIIIHEC MU HNPAKTUYCCKHU HE IIOJIb30BAJIUCh, U IIOITOMY BOJa TCKJIA U3 TPY6

IMOYTH HCIIPCPBIBHBIM ITOTOKOM.

Pa3zeanunvl akeedykos-mocmos pazopocanvl no éceti cospementou Umanuu.

B Poccun MoMeHTOM TMOSIBJI€HMSI BOJONPOBOJA W KaHAIU3ALMU MPHHITO CYUTATh IEPUOJ
JOMOHTOJIbCKOT0 BpeMeHu. [Ipu packonkax B HoBropone ObuiM 0oOHapy:KeHbl OCTaTKH JIEPEBSIHHOTO
BOJIONIPOBOAA, COOpyx’eHHOro eme B Hadane XII Beka. K coxxaeHuto, TaTapo-MOHIOJIbCKOE HAIIECTBUE
IIPAKTUYECKH YHHUYTOXKMIIO BCE CAHUTApPHO-TUTMEHUYECKHE IOCTHMIKEHMSI B HAllled CTpaHEe, a HOBbIE
BOJIONIPOBO/IbI MOSBUIIUCH JIHIIb B KOHIE XV Beka. CaMOTEeUHBI KUPIHUYHBIM BOJOIPOBO/, CBSI3aHHBIN C
BOJIOHAIIOPHON OaltHel U crnocoOHbI nepenaBath 0kojo 50 KyOOMeTpOB BOJIbI B CYTKH, ObLIT MOCTPOEH
quist MmockoBckoro Kpemiist B 1491 rony. B Hawane XIX Beka ObU1 OTKpBIT MEPBbIN LEHTPATN30BaHHBIN
MBITHIIMHCKUII-MOCKOBCKUI BOJONIPOBOJI, @ CIYCTS YEThIpE AECATHIETHS pabOThl MO MPOEKTHPOBKE
CUCTEMBI BoJiIocHaOkeHus1 Hadaiuch U B CankTt-IlerepOypre.

Pecmaspuposannviii 600onposod 6 Mockee.
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B Hacrosiiee BpeMsi CUCTEMbI BOJOCHAOXKEHMS COCTOST M3 HAapyXKHBIX M BHYTPEHHHMX CETEH.
HapyxHnbie BrioyatoT B ceOsi B0J03a0OpHBIE CHUCTEMbI, HACOCHBIE CTAaHIIMM, CHCTEMBl OUYHUCTKH,
TpyOONPOBO/BI U pacHpeAeIUTEIbHbIE CTAaHIIMU. BHYTpeHHUE ceTH ke CHaOXaroT MoTpeduTenell BoJoH
HEIIOCPEACTBEHHO BHYTPM 3AaHui. [IpMHIMNMANbHBIX H3MEHEHUHM B YCTPOWCTBE BOJOIPOBOJHOMN
cUCTeMbl B OypkaiilieM OyayllleM He IUITaHUPYeTCs, OJHAKO CIELUAIUCThl M HMHXKEHEPHl MOCTOSHHO
paboTaroT HaJl BO3MOXHOCTBIO YCOBEPIIEHCTBOBAHNUS OT/IEIbHBIX €€ Y3JI0B U arperaroB, BHEAPSAIOT HOBbIE
TexHosiorun. Hampumep, 11 n3rotoBiieHust TpyO CTaau NPUMEHATh 0ojiee SKOJIOTMYHbIE MaTepUalbl, a
XJIOPUPOBAHHE BOJIBI CMEHUIIOCH 00€33apaKMBaHUEM IIPH TOMOIIH yabTpaduosera.
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JesiTe1bHOCTH npeanpuaTus «Boxokanam» r. QieHeropcka

ExxenneBHo 1. OneHEropck B OBITOBBIX M XO3SHCTBEHHO-TIPOMBIIUIEHHBIX LENSIX MOTPeOseT
nouty 20 Teic. M3 UTHEBOM BOJIbl. BOoJONpPOBOIHOE M KaHAIM3ALMOHHOE X0351CTBO TOpOJa HaXOAUTCS B
BeZieHUH ['ocy1apcTBEHHOr0 006JJaCTHOTO YHUTAPHOTO MpeaAnpusTis «ONeHeropcKBOJOKaHA.

[TpousBoacTBeHHOE ynpasieHue «Bogokanam» o0pa3zoBaHo B 1975 roay B pe3ynbTare BblACICHUS
nexa BojgocHaOxkeHusi OIEHEropckoro TOpPHO-000TaTUTENBHOIO KOMOWHATa B CaMOCTOSITEIBHOE
IpeIIpUITHE.

Torma, Oonee 30 ner Ha3aa, OCHOBHBIMH OOBEKTaMU HCIIOJNB3YEMBIMH [UIS OOeceueHus
HaCeJICHUs M NPEANPHUITUN ropoja MUThEBOM BOAOHN ObUIM - HacocHas Bogo3abopa oszepa «llepmyc» u
¢unbTpoBasibHas cTaHIMs. OYNCTKA CTOKOB OCYIIIECTBIISIACH HA OYUCTHBIE COOPY KEHHSI KaHAJIU3AIIUH.

[TpoTsKEHHOCTH BOJIOIIPOBOIHOM M KaHAJIM3AaLMOHHOW CETH ropo/ia cocTapisiia moutu S50 k.

['opon poc, moTpeOHOCT, B KOMMYHAJIBHBIX yciyrax Bc€ Oojee BO3pacTtaia. Pa3BuBanach
BOJIOIIPOBO/IHASL M KaHAJIW3aLMOHHASI CETh, HapallMBaJach MOIIHOCTH HACOCHBIX CTaHIMM, CTPOMIIUCH
HOBBIE COOPYKEHUS.

B 1978 romy BBeauch B OKCIUTyaTallUI0  OYMUCTHBIC =~ COOPYKEHHS ~ BOAOINPOBOAA
npousBoauTenbHOCThIO 33,0 Thic. M3/cyT. B nexabpe 1989 rona Obuiu caaHbl B 9KCILTyaTalldi0 OYHCTHBIE
COOPYKEHMsI KaHAJIW3alUU C TIOJTHOW OMOJIOrMYeCKON OYMCTKOM CTOKOB.

C 2002 roma mpenmpusaTHEe MNpPeoOpPa30BAaHO B TLOCYNAPCTBEHHOE OOJACTHOE YHUTApHOE
npennpustue 'OVII «OneHeropckBoloKaHaI» B COCTaB, KOTOPOrO BXOAST OOBEKTHI BOIOIPOBOIHO-
KaHAJIM3aMOHHOT0 X03siicTBa ropoja Oneneropcka, nocénka Beicokuii u cena JloBozepo.

B Hacrosmee BpemMs 3TO KOMIUIEKC COOPYKEHHH M IOA3€MHBIX KOMMYHHUKAILWM,
oOecrieunBaromuii 3a60p BOJABI U3 BOJOMCTOYHHUKOB, MOJTOTOBKY MHUTHEBOH BOJIBI COOTBETCTBYIOIIETO
KayecTBa M JOCTaBKy €€ Mo TpyOompoBOoAaM HEMOCPEACTBEHHO NOTPEOHTENI0, a Takke cOop u
TPAHCIIOPTUPOBKY CTOYHBIX BOJ, OYHCTKY HX JO CaHUTapHbIX TpeOoBaHuil. B cBoell ocHoOBe
TpyOOTIPOBOIHAS CHCTEMa MPUMEHSET apMaTypy ¢ MaKCHMaJbHbIM pabounM naBieHueM B 16 Oap, 31ech
UCIIONIB3YETCSl TaKas BOJO3allopHas apMaTypa, Kak 3aaBmkka jafar ¢ amekrpompuBogom 2904. Knacc
FEPMETUYHOCTH IO3BOJIIET INPUMEHATH NTaHHYIO apMarypy B CETSIX XOJIOAHOIO BOJOCHAOXEHMSI U
KaHAJIU3alUU.

B xo3siicTBEeHHOM BeEJIE€HMM K Ha OOCHY)XMBaHUM HpeanpusaTHs HaxoauTcs Oonee 150 kM
MOJI36MHBIX KOMMYHMKALMI JI7Is1 TPAHCHOPTHPOBKH KaK MUTHEBOM, TAK U CTOYHBIX BOJ, 5 BOJONIPOBOJHBIX
HACOCHBIX CTaHUUH U 4 KaHAIM3AIMOHHBIX, COOPYKEHHMSI TI0 MOATOTOBKE MUTHEBOW BOJBI U CTOUYHBIX BO/I.
[TpenmpusTiie UMeeT CBOM ITapK MAIlIMH U CTIELIMATIN3UPOBAHHON TEXHUKH.

KonTponb kadecTBa MNHUTBEBOW BOJBI M KadyecTBa CTOYHbIX BoJ Ha mnpeanpustun ['OVII
«OJeHeropcKBOJOKaHa» OCYHIECTBISIETCS aTTECTOBAaHHON XMMHMKO-0aKTepHOIoruyeckoi tabopaTopuei
BO B3aUMOJCHCTBMM C CAaHWTAPHBIMU U MPHUPOJOOXPAaHHBIMHU ciyxOamu. CyliecTByromiasi cuUcTeMa
KOHTPOJIsl IO3BOJISIET CBOEBPEMEHHO CUTHAIU3UPOBATh 00 M3MEHEHUAX KauecTBa BOJbI U MPEAYIPEkKAaTh
BO3HUKHOBEHNE HECTAHAAPTHBIX CUTYaLlUH.

3a mociIeAHUE roJbl MHOIO€ YJAJIOCh ClelaTh [Ulsl pa3BUTHs Npou3BoAcTBAa. Ha oumcTHBIX
COOPYKEHMSIX KaHaJTM3aluy IPOBeJeHa MOJAEPHU3ALINS a3POTEHKOB U adpOOHBIX CTa0MIIN3aTOPOB, 3aMEHa
3arpy3kd Ha OQuibTpax Oyoka a0ouydcTKH. [lepeBefeHbl Ha aBTOMATHYECKMH pexXHUM paldoThl JiBE
HACOCHBI€ CTaHIIMM MEepeKauykH pacroyiokeHHbIe B yepTe ropoaa. Ha Bomozabope r. OneHeropcka u H.II
Bbicokuii CMOHTHpPOBAaHO M YCTAaHOBJIEHO Ha OrOJIOBKE pbIOO3ALIUTHOE YCTPOICTBO. BrimonHena
PEKOHCTPYKIMS (PUIBTPOB HAa OYHMCTHBIX COOPYXEHHMSX BOJONPOBOJAA. E’KeronHo mnepekiaabiBaeTcs
OKOJIO KHJIOMETpa BOJONPOBOAHBIX ceTeil. Hauanack komnbproTepu3aus NpOM3BOACTBEHHBIX MTPOLIECCOB.

Bcé »10 orpoMHOE X03sicTBO 0OCTyx)HBaeT KouieKTHB B 230 uenoBek. CTaOMIBHOCTH PabOTHI
CUCTEM  BOJOCHAOXEHHS | BOJIOOTBEICHUS Obma OBl HEBO3MOXKHa  0e3  Tpyna
BBICOKOKBAJIM()UITUPOBAHHBIX CHENUATUCTOB. KpyriocyToyHo, mpH JOOBIX TMOTOAHBIX YCIOBHUSX OHHU
po(hecCHOHATBEHO BBIMOIHAIOT OTPOMHYIO, TPYIOEMKYIO paboTy MO KHU3HE00eCeUeHHIO ropoia.

ITepen xomnextuBoM ['OVII «OneHeropckBoJoKaHaI» CTOST 3aJadyd JAJbHEHIIET0 pa3BUTHUS
CUCTEM  BOJOCHAOXXEHUS UM  BOJOOTBEACHUSA, TEPBOOYEPEIHBIMH U3  KOTOPBIX  SIBISIFOTCS
COBEpLICHCTBOBAHNE MOKA3aTeIed KauecTBa MOJTOTOBKH NMUTHEBON BOJBI U OYMCTKH CTOKOB, HA OCHOBE
HOBBIX, COBPEMEHHBIX TEXHOJIOTHA.
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B cocrtaB npeanpustus BxoasaT ydactkn BKX r. Oneneropcka, c. JloBozepo u H.n. BbicOkui.
UucneHHOCTh MPEANPUATHS COCTABIIAET 238 UenoBEK

OcCHOBHOM BHJI JEATENBHOCTH MPEANpPUATHS — KOMMYHAJbHOE M OBITOBOE BOJOCHAOXKEHUE U
BOJIOOTBEJICHUE.

Cucrema BopocHaOxeHus r. OlieHEropcka COCTOUT U3 BOJ03a00PHBIX COOPYKEHUH MOIIHOCTHIO
60 T.M3/CyT.; OYHMCTHBIX COOPYKEHUU BOAOIMPOBOAA MOIIHOCTHIO 33,0 T.M3/CyT.; BOJOTPOBOIHBIX CETEH
npoTtsbkeHHOCThIO 70,9 kM. KayecTBo nmutheBoit Boabl coorBeTcTByeT CanlluH 2.1.4.1074-01.

C nenbro yBEIMYEHHs HAAEKHOCTH HIKCIUIyaTallud COOPYKEHUN BOJONOJArOTOBKH, BBIIIOJIHEHA
PEKOHCTPYKIMS (PUIBTPOB HAa OYMCTHBIX COOPYKEHUSX BOJOMPOBOJIA: 3aMEHa JPEHAKHOW CUCTEMBbI M3
CTalmbHBIX TPYO Ha monmumepHyio cucrtemy «llomunedy; 3ameHeHa 3arpy3ku CKOpBIX (UIBTPOB Ha
KBapLEBbIl IMECOK; YCTAaHOBJIEHO Ha Bojao3abopa r. OneHeropcka ppi0O3alIUTHOE YCTpoiicTBO. Jlist
CHIDKEHHS TIOTPeOJICHHS SHEPropecypcoB YCTAHOBJIEH YaCTOTHBIA IpeoOpa3oBarelb Ha HACOCHOU
CTaHIMH 2-T0 oabEMa. Ha 0UnMCTHBIX COOpYKEHUSIX BOJAOMPOBO/A BBE/ICH B SKCILTyaTallli0 aBTOHOMHBIN
UCTOYHUK TeryiocHaOxenus. [t cokpamenus nmoreps Boabl odecrieder 100% yu€r BomonoTpedieHus B
KUTUIITHOM (POHJIe U 'y aOOHEHTOB.

OCHOBHBIM HUCTOYHUKOM BOJOCHAOKEHHsSI CIy)uT o3epo llepmyc. IlotpeGHOCTE TOpOIa
cocraBisieT 20,0 Teic. M3/cyTku, u3 KOTOpbIX 17,1 Thic. M3/CyTKU MPOMYCKAETCs Yepe3 BOJIOOYHCTHBIC
coopyxkeHus (OCTaJlbHOe - 0€3 OYMCTKM Ha HYKIbI MpeAnpustuit). Bomozabop o3zepa Ilepmyc (ropon
Oneneropck) ob6opynoBaH 4-Msi HACOCHBIMU arperaramu C 3JeKTPOABUTATEISIMH MOIIHOCTHIO 630 kBT
(HanpsokeHue nutaHus 6 kB), pesxxuM paboThl — HePEephIBHBIM.
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duznueckoe coCTOAHNE BOABI

Best Boma Ha 3emite HENPEpHIBHO MEPEUYHUIIACTCS U COBEPIIAEeT KPYroBopoT. UTo ObI MOHATH ATO,
oOpaTtuMcst cHavaia K HEKOTOPBIM (PU3HKO-XUMUYECKHM CBOHCTBAM BOJIBI.

Ham 3HakoMBbI TpHu (U3HYECKUX COCTOSIHUS BOABL: TBEpHoe (JI€m), KuaKoe (COOCTBEHHO BOja), U
ra3oo0pazHoe (BozsHON map). Bce oHM — pe3ynbTaT pa3iMyuHBIX B3aUMOJCHCTBUN MEXIY MOJCKYJIaMU
Boael (H20). Ha mux neiictByer nBe cuibl. OgHa — crnaboe B3aMMHOE MPUTSHKEHUE, Ha3bIBAEMOE
BOJIOPOJHON CBSA3BIO, KOTOPOE BO3HUKAET M3-32 TOTO, YTO aTOM BOJOPOJA OIHOM MOJIEKYJIbI
MPUTSATUBACTCS aTOMOM KHCJIOpOJa IpYyroi Mojekyibl. BogopoaHas cBsi3b yaepKUBaeT MOJIEKYJIbI BOJbI
BMecTe. Bropas cunma o0ycioBiIeHa KMHETUYECKOW YHEPTrHel KoJeOaTeTbHOrO JBMKCHUS, MPHUCYIIETO
BCEM aToMaM U MoJjieKyliaM. Kunetuueckast 3HEpTrusi CTPEMUTBCS Pa3beAMHUTD MOJICKYIIbI BOBL.

Kunernueckasi sHeprust yBeIUUYMBAETCS C TEMIIEpaTypoil, pa3pbiBas BOJOPOJHBIC CBS3M; BOJA
MEPEXOJIUT B APYTroe COCTOSHUE.
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Puc. 1

Hackonbko IpOYHO MOJEKYIBI BOBI YAEPKUBAIOTCS BMECTE (@ CII€JOBATENIBHO, U (PU3UUECKOE
COCTOSIHUE BO/Ibl), 3aBUCUT OT COOTHOLLICHUS MEXKY BOJIOPOTHON CBSI3bIO0 U KHHETUYECKOH SHEepruen
MoJieKy puc. 1. BogopoaHas cBs3b OCTOSIHHA 110 CHJIE, @ KUHETUYECKAs SHEPTUsI 3aBUCUT OT
TEMIIEPATYPhL: YEM TEIUIEE, TEM OHA BBIIIIE.

[Tpu Temneparype Huxe TouKu 3amep3anus (0 oC) kuHeTHyecKast IHEPIHsl MOJIEKYJI 110
CPAaBHEHHIO C BOJOPOJHOU CBS3BIO0 HM3KA, I03TOMY MOJIEKYJIBI 3aMEP3at0T HA MECTE B ONPEACIEHHOM
nopsiake. [lomyuaercs néa. [lpyu moBbIIeHNN TeMIIEpaTyphl YBEINYUBAIOLIASICSI KHHETHUECKAs SHEPTus
OyKBaJIbHO pacIaThIBAET 3Ty CTPYKTYPY: MPOUCXOAUT oTTauBaHue. OIHAKO, €ClIU BOJOPOIHAS CBSA3b
paspylaeTcs B OTHOM MECT€, B IpyI'OM OHa BO3HUKaeT. MOIEeKyIbl Kak Obl «CKOJIB3AT» APYT 1O APYTY,
HO yZI€P>KMBAIOTCS] BMECTE. DTO — HKHUAKOE COCTOSHUE BOJIBI.

Hakonen npu Temnepatype kunenus (100 oC) kuHeTHYECKOM 3HEPTrun AOCTATOYHO ISl pa3pbiBa
BOJIOPOJIHBIX CBSI3€H, M MOJIEKYJIbI OKa3bIBAIOTCS B BO3/1yX€ B CBOOOAHOM (HECBSI3HOM) BHJIE. DTOT
IPOIIECC Ha3bIBACTCS UCHapeHreM. MoJeKyIbl BOJBI B BO3IyXe — 3TO BOISHOM Map, a €ro KOJIMYECTBO
U3MEpPSETCS KaK BIAXKHOCTD.
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Puc. 2 ®uznueckoe coctostnue Bobl. [Ipn KOMHAaTHON TeMIiepatype KUHETUYECKask SHEPTus
MO3BOJISIET BOJIOPOIHBIM CBSI3M (IYHKTHPHBIC JIMHUH) PBATHCS M 00Pa30BHIBATHCS BHOBD; 3TO )KHUIKOE
cocrosiHue. [1o Mepe oxnaxkaeHust BOJbI €€ MOJIEKYJIbI TEPSIOT SHEPTHIO U MPOYHO COENUHSIOTCS,
obpazyercs 1. [Ipu HarpeBaHUU MOJIEKYJIbI TOTYYAIOT IOCTATOUYHO YHEPTUU ISl TOTO, YTOOBI
MOJIHOCTBIO MPEO0JI0NIETh C1a00€e B3aMMHOE IPUTSKEHUE; TToydyaeTcs BoJsHoM nap. Ecnu ero oxnaauTs,
MPUTSDKEHUE MEXKYy MOJICKYJIaMH BHOBb YICP)KHBACT UX BMECTE; B PE3yJIbTaTe BHOBL 00pa3yeTcs BOJA,
T.€. IPOUCXOUT KOoHAeHcalus. [Ipu Bcex 3TUX U3MEHEHUAX (PU3NYECKOTO COCTOSHUS CaMU MOJIEKYJIbI
ocTaroTcst oauHakoBbiMu: H20

Kpyrosopor BOabI

KpyroBopot Boabl Ha 3emiie, Ha3bIBaEMbIi TAKKE TUAPOIOTHUECKUM [TUKIIOM, H300pakEH Ha
puc. 3. B o0mmx ueprax OH BKJIIOYAET IMOCTYIUICHHE BOJBI B arMocdepy MpH HCIAPCHUU H
BO3BpallleHUU €€ Ha3aJ B pe3yJIbTaTe KOH/IEHCAIIUH U BBIMIQJCHUS OCA/IKOB.
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Puc. 3 KpyroBopot Bojbl. Besi Bojia Ha 3emiie OCTOSHHO PElUKIN3YeTCs MyTEM UCTIApEHUST UITU
TpaHCIIUPAIUH{, KOHACHCAIIMY U BBIITAICHUS B BUJIE OCATKOB.

Boaa B armocdepe

Hcnapenne uaér ¢ MOBEPXHOCTU OKEAHOB, 03€p, PEK, IOYBBI U JPYIMX BJIAKHBIX MOBEPXHOCTEM.
Bonbmioe konauuecTBO BOABI MOCTYHAeT B aTMmocdepy IMpH TpaHCHHMpaluu pacTeHusMu. CoueraHue
WCIIapEHUs U TPAHCIIUPALIMKA HA3BIBAKOT YBAITOTPAHCIIMPALIMEH.

BonsHoil map B Bo3AyXe OOBIYHO ONpEAENSAIOT (M OIIYIIAIOT) KakK BIaKHOCTh. MakcuManibHas
BO3MOJHasd BJAXKHOCTb BO3JyXa HU3MCHACTCA B 3aBUCHUMOCTHU O TEMIICPATYpPhI, IMO3TOMY 0OBIYHO
U3MEPSAIOT OTHOCUTENBHYIO BJIaKHOCTh, T.€. KOJMYECTBO Iapa IO CPAaBHEHHIO C €ro MaKCHMallbHbIM
KOJINYECTBOM, KOTOPOE MOXKET COJAEPKaThCSl B BO3JyXE IPH JTAaHHOM TeMIepaType; 3Ty BEIUYUHY
BBIPQ)KAIOT B MPOLIEHTAX.

Yem Temuiee BO3AyX, TeM Jjerde OH BOupaeT B ceOs Biary M TeM Oousbllieé BOJSHOIO Mapa
ynepxxuBaer. VIMeHHO mosToMy Bel Hcmonbezyere ropsiumii Bo3ayX, 4TOOBI HOCYIIUTH BoOJOCHL. U
HAITpOTHB, YEM XOJIOAHECC BO3AYyX, TEM MCHBIIC OH MOXKET COACPIKAThL BJIaru. Koraa BO3yX MAaKCUMAJIbLHO
HACBHIIEHHBIM BOJASHBIM IapoM, OCTYXaloT, BOJa KOHJIEHCHpYETCs: €€ MOJIEKYJbl OOBbEeTUHSIOTCS B
Karnenbku. Jlerde Bcero 3To MpoOMCXOIUT Ha TBEPIIBIX TOBEPXHOCTAX: TaK «3aMlOTEBAET» XOJIOJIHOE CTEKIIO
U oOpazyercst poca Ha TpaBe. B aTMocdepe Bosla KOHIECHCUPYETCS Ha YaCTHYKaX IbLUTH, B pe3yJabTaTe 4ero
oOpa3yercsa TymaH U oOnaka. Korga 3Ty Kamim wiM KpUCTAJUTMKU Jbja (€cilu TemrepaTypa HUKe HyJs)
CTAHOBSITCS JJOCTATOYHO KPYIHBIMHU, UIET TOXKAb WK cHeT. Puc. 4.
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Puc. 4 [Ipu HEM3MEHHOM KOJIMYECTBE BOJBI B BO3[yXE OTHOCUTEIbHAS BIa)KHOCTh YBEJIMYUBACTCS,
KOr/ia Temreparypa najaaer. Eciu Bo3ayx oxmiaxaaercs 10 TeMIepaTypbl HUXKE TOUYKU BOJAOHACHIIICHHS
(100%), nporcxoauT KOHACHCALIMA U BbIMaal0T ocaaku. [Ipu HarpeBaHUU €ro OTHOCUTEIbHAs
BJIQ)KHOCTb I13J1a€T.

Ocaaku

Pacripenenenue ocaakoB 1o 3emiie — OT MOYTH HYJIA B OJIHUX PETHOHAX J0 3 M. U OoJiee B IPYrux
— B OCHOBHOM 3aBHUCHT OT JIBIKEHUS XOJIOAHOTO BO3AyXa B aTMOcdepe.

Korna Bo3ayx momHuMmercsi, OH ocTbiBaeT. [loaTomy HambosnbIiee KOIMYECTBO OCAJAKOB OOBIYHO
BBITIAJIACT 101 BOCXO/ISIIIIMMH BO3IYIIIHBIMU MMOTOKaMU. Yl HAMPOTHUB, OMYCKasACh WM OCTaBasiCh HA MECTE,
BO31yX HarpeBaercs. [loaTomy Tam, rae npeobaagaroT HUCXOASIIKME BO3TYIIHBIE IOTOKU WM BO3AYIIHAS
Macca HEIMOJBUYKHA, OCAJIKOB BBIMAJAA€T MEHbIIEC BCero. Korja Bo3AylIHbIE MAacChl TO MOAHUMAIOTCS, TO
OITYCKalOTCs, OCAJKHU BBIMAJAIOT MPEPHIBUCTO U HEpaBHOMEPHO. OTHAKO CYIIECTBYET JABE CUTYallUU, IPU
KOTOPBIX 00pa3yroTcs Oojiee WM MEHEe TOCTOSHHBIC BOCXOMSANINE (MHOTO OCAJKOB) W HHCXOJSIINC
(Mao ocaaKoB) MOTOKH BO3/1yXa.

Bo-niepBbix, conHile HanOosiee WHTEHCHBHO HArpeBacT 3€MIII0 B SKBAaTOPHAJIBHBIX pailOHaX, TJIe
Jy4d TMagaloT Ha TOPU3OHTAIBHYI) MOBEPXHOCTh IMOJ YIJIOM MAaKCHMajbHO MPUOIIKAIOIUMCS K
npssMoMmy. B cBoro ouepenp OT TEMIOW 3€MJIM HArpeBaeTCsl BO3AYX, KOTOPBIM MPU 3TOM PACIIUPSIETCA U
MOJIHUMAeTCsl BBEpX. Bocxonsiuiue MOTOKH OCTBIBAIOT, MMOCKOJIBKY HH3KOE JaBIEHUE B BEPXHHUX CIOSX
atMocdepbl CIOCOOCTBYIOT JaMbHEHINIEMY PACHIMPEHUIO BO3/yXa, OT/AIOIIETO TEIJI0 U B KOCMHUYECKOE
MPOCTPAHCTBO. B KOHIIE KOHIIOB OCTHIBIIMN BO3/1yX MEPECTAET yIEPKUBATH HAXOASAIIMICST B HEM BOJSHOMN
nap, ¥ B pe3yJbTare BhIMAAaeT MOXKIb. TakuMm o0pa3oM, B SKBATOPUAIBHBIX palOHaX TMOCTOSHHO
BbIMaIaeT OOJBIIOE KOIUYECTBO 0caakoB. Ho BO3IyX MOJHUMAIOMIMIICS HaA AKBATOPOM, JAOKEH PaHO
WJIU TIO3/THO OMTYCTHUTHCS BHU3. DTO MPOUCXOUT B CYOIKBaTOpHAIbHBIX pernoHax (Ha 250 — 300 ceBepHee
U I0’KHEE DKBATOpa), B pe3yyibTare 4ero TaM oOpa3yroTcs MYCTHIHU (PUC. 5), B YACTHOCTH adpUKaHCKas
Caxapa.
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Puc. 5 DxBaTopuanbHble T0KEBbIE Jieca U CyOIKBaTOpHalbHbIe MycThIHU. COTHEUHas pauarus
MaKCHUMaJIbHO HarpeBaeT 3eMJII0 B IKBATOPHATBHBIX 00JIACTAX, B pe3yJbTaTe 4Yero o0pa3yeTcs
BOCXOJSIIIME TOTOKU BIAXKHOTO Bo3Ayxa. Korna oH, moHUMAsCh, OCTHIBAET, 3/1€Ch BIMAIal0T OOUILHBIC
0CaJIKi, 00ECIIEYNBAIOIINE BJIATOM TOKIACBBIC TPOITUYECKHE JIeca. 3aTEM BO3/IyX OMYCKAETCS B
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Cy03KBaTOpUaNbHbIX 00sacTsX. [Ipy 3TOM OH CTAaHOBUTCSA TEIIEE U €r0 OTHOCUTENIbHAS BIAKHOCTh
Ma/1aeT, YTO MPUBOIUT K 00Pa30BaHUIO CYOIKBATOPUAIBHBIX YCTHIHb.

BTOpaH CUTyauus CKJIIaAbIBACTCA TaM, I’IC I1acCaThbl (BCprI, MMO4YTH HCIIPCPBIBHO AYHOIINUEC B OAHOM
HAIpaBJICHUU) HATAJIKUBAIOTCS Ha TOpHBIC XpeOThl. [Ipr 3TOM BIaKHBIA BO3AYyX YCTPEMIISICTCS BBEPX U
OXJIAXKAACTCA, YTO NPHUBOAUT K O6I/IJ'IBHBIM OoCalKkaM Ha HaBCTPCHHBLIX CKJIOHAX. OI[HaKO, Korga IIOTOK
BO3/yXa MEpeTeKaeT uepe3 XpeOeT M OMyCKaeTcsl Ha JIPYroil ero CTOpOHE, OH HarpeBaeTcs, U €ro
CIIOCOOHOCTh  YACpXKHUBaTh Biary yBenuuuBaercs. CleqoBarenbHO, MYCTHIHM 00pa3yloTcs Ha
MOJIBETPEHHBIX CKJIOHAX rop. ['0BOPSAT, YTO CyXue PETHOHBI, TJI€ BO3IYX CITyCKAeTCsl C TOp, HAXOIUTCS B
noXeBoi TeHU. Camble CypOBBIC TI0 YCIIOBUSIM YCTBIHH 00Pa3yIOTCsl MMEHHO 3/1eCh. (pHC. 6)
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Puc. 6 JloxxaeBas TeHb. BiaakHbIi BO3IyX OXJIaXKIAETCs, OAHMUMAsCh HA TOPHBIX XpeOeT, 4To
IPUBOJUT K BBINAJAECHUIO OOJIBIIOrO KOJMYECTBA OCAIKOB Ha HaBETPEHHBIX CKJIoHaX. Ha HaBeTpeHHOM
CTOpPOHE XpeOTa cO3at0TCs MYCThIHHBIE YCIOBUS, TaK KaK, OIYCKasCh, BO3IyX HarpeBaeTcsi U BOUpaeT B
ce0s BiIary U3 1OYBBI.
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Boga na IMMOBEPXHOCTHU U B rﬂyﬁune 3€MJIN

Bona, monagaromiasi Ha 3eMIJIIO B BHJIE OCAJIKOB, MOXET CIIEZIOBATh JIBYMS Pa3TUYHBIMU MTyTSIMHU:
au00 BIUTHIBACTCA B MOYBY (MHMHUIbTpAIUs), JUOO CTEKAaeT Mo HeHl (IMOBEPXHOCTHBIN CTOK). OYeHb
Ba)XHBIW MMOKA3aTellb — OTHOIICHHE MH(PIIBTPAIHS/TIOBEPXHOCTHBIN CTOK. [10 MOBEpXHOCTH BOJA CTEKAET
B PyYbU M PEKH, HANPAaBJIOIIMECS K OKEaHy WM B JIPYyrHE MecTa, TJe NMPOUCXOAMUT HcrapeHue. Bee
03€pa, Mpyabl, pydbH, PEKH U JAPyrue BOJOEMBI TOJ OTKPBITHIM HEOOM HA3bIBAIOTCS MMOBEPXHOCTHBIMU
BOJIAMH.

Jlisi BOUTHIBAIOMICHCS BOABI TAKXKE CYIIECTBYET JBa albTCPHATUBHBIX MyTh. OHAa MOXKET
YIEP)KUBATHCS B MTOYBE B KOJUYECTBE, 3aBUCAIIEM OT BOJOYACPKUBAIOIICH CITIOCOOHOCTH TIOYBHI. Takas
BOJIa HA3BIBACTCS KAMWLUISIPHON U BO3BpAIIAETCS B aTMOC(EPY MyTEM IBANIOTPAHCTIHPAITUH.

BriuThiBaromiasicss Bosia, KOTopasi HE YAEp)KUBAeTCsl B TOYBE, HA3bIBACTCS TPABUTAIMOHHOMN, TaK
KaK, yBJIEKaeMasl CUJIOW TSKECTH, CTEKAeT, WIHM MPOCAYMBACTCS, HU3 IO MOpaM U TPEIIMHAM B 3eMIIeC.
OjHaKo paHO WM MO3]JHO IPaBUTAIIMOHHAS BOJA JOCTHTAeT HEIPOHUIIAEMOTO CJIOSI TOPHOM TIOPOIBI WITH
TUTOTHOW TJIMHBI M HAKAITMBACTCSI HAJl HUM, 3aIOJHS 37eCh BCE MOPHI, TPEIIUHBI U MyCTOTHL. Takue eé
3arachl Ha3bIBAIOT TPYHTOBBIMHU BOJIAaMH, a UX BEPXHIOI T'PaHMIY — YPOBHEM T'pYHTOBBIX Boji. (Puc. 7)
['paBuTaIMOHHAS BOJA CTAHOBHUTCS T'PYHTOBOH, JIOCTHTas JTOTO<YPOBHS, TOYHO TAaKKe, KakK JIOXKJEBas
BOJ/Ia CTAHOBUTCS 03EPHOM, MOMnaaasi Ha MOBEPXHOCTh 03epa. Koiosel cienyer Konarh Ha TITyOUHY HUXKE
YPOBHSI TPYHTOBBIX BOJI. Torma cBOOOJHO MEpeMEIaronascs 31eCh BoJa CTEYET B HEro M 3alOJHHUT 10
9TOTO YPOBHSI.

Puc. 7 Cyan0a Boas! npu nHuiasTpanmu. Bona,
BIIMTHIBAIOIIASCS B IIOYBY U yIEpKUBAaeMasl B HEM,
Ha3bIBaeTCs KanuusipHoi. Korna nousa ero
HachllaeTcs (JOCTUTAET M0JIEBOM BIaro€MKOCTH),
JIOTIOJIHUTEIbHAS MHPWIBTPALMOHHAS BOJA
npocavYynuBacTCsAa BHU3 110/ )leﬁCTBHeM CHJIBI

“ TSKECTH U HA3bIBAETCS TPABUTALIMOHHOM.
HaxarmmBasich Haa BOOJOHCTIPOHUIIAECMBIM CIIOEM U
3aII0JIHSIS 31€Ch BCE ITyCTOTHI TPYHTA, OHA

Kanunnipuag
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Ha3bIBACTCA YPOBHCM I'PYHTOBLIX BOJ.
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[ToazemHbIE CIIOM MOPOJBI YACTO 3aJIETAIOT HAKJIOHHO, YTO 3aCTaBJIIET IPYHTOBBIE BOJbI MEICHHO
neperekaTtb MOoA0OHO OrpoMHBIM pekaMm. CiIou MOpHCTOro MaTepuaia, M0 KOTOPbIM OHHU JBUXKYTCH,
Ha3bIBAIOTCS BOJOHOCHBIMU ropu3oHTaMu. dDakTuyeckoe ux 3ajeranue ObIBaeT BECbMa CIIOKHBIM.

[Ton nedicTBMEM CHIIBI TSDKECTH, OT 30HBI TOIOJIHEHUS, TPYHTOBBIE BOJbI MOTYT JBUTAThCS I10
BOJIOHOCHOMY CJIOIO, KOTOPBIM B TAKOM CJIy4a€ Ha3bIBa€TCsl ApTE3UAHCKUM, JI0 TEX INOp, ITOKA HE BBIMAYT
Ha TOBEPXHOCTh, 00pa3zys €CTeCTBEHHble pOJHUKHU. MHOrja BoJa BBITEKAET Ha IOBEPXHOCTh Ha
OTHOCHUTEJIBHO HIMPOKOM MPOCTPAHCTBE, a B JIPYTHX CIydasx JOBOJBHO MOIIHOHM cTpyEi ObET M3 oqHON
TOUKH. B cBOIO ouepeb pOJHUKY MUTAIOT PYYbH, peKU U 03€pa. TakuM 00pazoM, TPYHTOBBIE BOJbI CHOBA
CTAaHOBSITCS 4YaCThlO IMOBEPXHOCTHHIX. OJHAKO POJHHUK 0Opa3yeTcss TOJIbKO TOr/a, KOIJa YpOBEHb
TPYHTOBBIX BOJ] IPOXOJUT BBIILIE HETO, a, €CJIM OH MMOHM)KAETCS, POJHUK IEPEChIXaeT.
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30HA NONOARE HUS
BorowocHOro MopusomTy

. BoAOHERPOHYLAEM,

A3 -NoposA - -

Puc. 8 BonoHOCHBIN TOPU30OHT MOKET 3ajleraThb MEXKIY ABYMs BOJOHEHNPOHULIAEMBIMU CIOSMU;
IIPU 3TOM, MOCKOJIBKY 30Ha €ro IMOIMOJIHEHUS pacloio’keHa Ha 0ojiee BBICOKOW BBICOTHOM OTMETKH, BOJA
HaxOoJUTCA B HEM IOJ AaBJlIeHUEM. Takue BOJOHOCHBIE TOPU30HTHI Ha3bIBAKOTCS APTE3UAHCKUMU.

Bcest Boma, xoTopyro Mbl ynotpeOiisieM, B TOH HJIM HHOM TOYKE M3bIMaeTcs u3 Kpyrosopora. Emé

CTpalllHEe TO, YTO B THUIPOJIOTHYECKUN LUKJI MOTYT MOMACTh BCE IPOU3BOJMMBIC HAMHU OTXOJbl U
3arps3HUTEIH.
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Bonocunao:xenue r. OjieHeropcka

I'opon Oneneropck pacrnonoxeH ceBepuee [lonsiproro kpyra, B 110 km 1o:)xHee MypmaHcka.

Ero oxpyxaror cpa3y Heckonbko o3ep — I[lepmycozepo, Konosepo, Kaxozepo, Kpyrnoe, I1nockoe
u Komcomonbckoe.

Henanexo ot ropona, pacrosnoxeHo o3epo bosbmas Mmanapa — xpynseiimee B MypMaHCKOR
obnactu u 14 B Poccuu mo 1iomiaay BogHOTO 3epkaia (pucyHok 9).

odereudi 20
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03. Kaxosepo
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).nw" “t
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03. [1nockoe |

“ArenoHo* Sop
-“\S .”

03. Boavwas H.uészdpa

Pucynok 9. O3épa r. Oneneropcka
Hcrounukom BojocHaOxeHus B ropojie OneHeropcke sipisiercs o3epo [lepmyc.
[Turanue o3epa — MOBEPXHOCTHOE, B OCHOBHOM 3a CYET PYYhEB, BIIAJAOIINX B HETO C PA3TUUHBIX
HaTpaBJICHUH, B TOM YHCie pydel be3bIMsHHBIH, Oepyliuii cBoe Hauayio B ropojie OJeHeropeke, a TakkKe
TaJIbIX CHETOBBIX BOA U )IO)K}IGf/i. 3Ha‘-H/ITeJ'II)Hy}O POJIb B IMTAaHUHU 03€pa UT'PAIOT IMMOA3CMHBIC BOJbI.
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TexHoJI0rusI BOAONOATOTOBKH

Bonocnabxxennem u BomooTBeAeHMeM B T. OneHeropcke, 3aHumaercs [ ocymapcTBeHHOE
obnactHoe yHuTapHoe npeanpusatue «MypmanckBogokaHamy/ [lex OBKC r. Oneneropcka.

B 30ne otBerctBeHHOCTH ywyacTka OCB, mexa OBKC, nHaxoauTcsi BOJONOATOTOBKA MUTHEBOMH
BOJIBI, BKJIFOYAOMIAsi B ce0s1 0OCITy’)KMBaHHE BOI03a00PHBIX COOPYKEHUMH, HACOCHBIX CTAHIIMN, OYMCTHBIX
COOPYKEHHI BOJIONIPOBO/IA, TPYOOIIPOBOJIOB, a TAK)KE€ KOHTPOJIb KaueCcTBa BOJIOTOATOTOBKH.

OCHOBHBIMU 3JIEMEHTAMU TEXHOJIOTHUECKON CXEMBI SIBIISTFOTCS

- Bono3zabopHoe coopykeHHE HCTOYHHKA BOJIOCHAOKCHHS;

- Hacocnasg cranmnus I moabéma;

- MarucrtpanbHbIe BOJIOBOJIBL;

- OUKCTHBIE COOPYKEHHUSI BOJIOITPOBO/IA;

- PactipenenurenbHbIC CETH.

Cxema BosiocHa0xeHus npeacTaBieHa Ha pucynke 10.

Marucrpansmsie sogosoge:
Pacnpegennrensubie cetn

BEA0

= BE

Pucynok 10. OcHOBHBIE 3JIEMEHTBI CUCTEMBI BOJIOCHA0XkeHUs T. OneHeropcka

OcHoBHas 3a7aya CUCTEMBbI BOAOCHAOXECHUsA — obecrieueHue notpeduteneil Bogod Tpedyemoro
KOJIMYECTBA, TPEOYeMOro KadecTBa, 1Mol HEOOXOIMMBIM HAIIOPOM, TIPH COOJTIOICHUH OecriepeboitHocTH e
MOJIaYH.

Bonozaboproe coopyxkenne B roponae OieHeropcke, pyclioBOIO THIA, KOTOpOE OOBEAWHEHO C
HACOCHOM cTaniuelt 1 moabéma, yepe3 BoJonpuEMHBIA Kojoer. CxeMa npeacTaBieHa Ha pucynke 11.

HC-1

Beperosos Konogey

CamoreyHblie JIHHHH Marucrpansrbie

N T =
— /\ 1 ~

Oronosok

Pucynoxk 11. Cxema 3a60pa BOABI U3 MOBEPXHOCTHOTO HCTOYHUKA
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3a00p BOBI OCYLIECTBISETCS YePE3 Or0JI0BOK, 000PYIOBAaHHBIN PHIOO3ALTUTHBIM YCTPOHCTBOM.
Janee, mo caMOTEYHBIM JHMHMSIM, BOJIa MOCTYHAeT B BOAOINPHEMHYIO Kamepy OeperoBoro
konozaua. HacocHoil cranuuel 1-ro mogbema BoJia MOAAETCS MO JBYM MarucTpalbHBIM BOJOBOJAM, Ha
TOPOACKHE BOJAOOYHUCTHBIE COOPYKEHHMs, KOTOPbIE PACIOJIOKEHBI B 7 KM OT HACOCHOM CTaHIMHU 1-ro
oAbEMA.
[IpoekTHass MOIIHOCTh JEHCTBYIOLIMX OYUCTHBIX COOPYKEHHI BOJONPOBOAA COCTABISAET 33, ThIC.
M3/ CyTKH.
Crannus OCB cocTouT U3 cieyroluX OCHOBHBIX 3JIEMEHTOB, IIPEICTaBICHHBIX B Ta0muie 1.
Tabmuua 1 — CoctaB coopykeHHit
Nen/nn HanmeHnoBanue Konunuectso; wmr.
1. Buxpessle cmecutenu 2
T"opuzoHTaIBEHBIE OTCTOMHUKU
Ckopble QUIBTPHI
PesepByaps! unctoit Bosbl éMKocThio o 1000 M® KaXKIbIil
XnopaTopHast
HC -2

oUW
PIRINRD

Ha OCB npumensercs TpaaullMOHHAs  [BYXCTyIleHYaTass CXeMa OYHCTKH  BOJBI,
npelycMaTpuBaionias MpeIBapuUTelIbHOE XJIOPUPOBAaHME, OTCTaWBAHME M (PUIBTPOBAHHE HA CKOPBIX
MEJIKO3EPHUCTHIX (QUIBTPaX.

Cxema npeacraBieHa Ha pucyHke 12.

Xnoparopuaa

Ha npomnnowagxy

HC-2

BepruxansHbri
BHXPEBOH
[ ] cmecutens
Oeeen]

Ha nyxgsr OCB

il el

FopusoHTanbHeIs
OTCTOHHNK

Or HC-1
CKopbi¥ PusTp

Pucynok 12. Texnonoruueckas cxema OCB

[Ipenycmotpens! cneayronme 3Tamnsl BOAOIOATOTOBKHY:

- Bona, ot HacocHo# craHiuu 1-ro moabéMa, MO0 MarucTpajbHBIM BOJOBOJAM MOJAETCS Ha
CMECHTEITh;

- XJopHast BOJIa OT XJIOPATOPHBIX YCTAHOBOK BBOJIUTCS B TPYOOIIPOBOT TIEPE] CMECHUTEIIEM;

- B cMecuTene mpoMCXOOUT CMENIMBAHUE BOJBI C PACTBOPOM THIOXJIOpUTa HaATpus (
MIPOUCXOAUT 00€33apaKUBAHKUE BOJIBI M YKPYITHEHUE MEITKOUCIIEPCHBIX 3arpsi3HEHU);

- [Tocne cMecuTens, Boja mogaérest B 070K TOPU3OHTATBHBIX OTCTOMHHUKOB, TJI€ MTPOUCXOTUT
€€ OCBETJICHUC;

- OKOHYATETHHBIM 3TAIOM OYUCTKH, SIBJSETCS (PUILTPOBAHUE BOABI HA CKOPBIX (DUIBTpax;

- [Tocne punbTPOB, BOJA MOCTYIAET B paCIpeIeIUTENLHYIO CETh TOPO/Ia.

- Hacocnast cranmus 2-ro momabpéma oOecnedmBaeT TexHonormdeckue HYx)Iel OCB wu
MIPOU3BOJICTBEHHBIC HYXKbl KOMOMHATA M KOTEIHHOU.
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CymectBytomas TexHosorudeckas cxema OCB mo3Bosisier 00ecnednTh Ka4eCTBO IMHUTHEBOU
BOJBI  COrJacHO  ycraHoBileHHbIM  TpeboBanusm  CanlluH 2.1.4.2580-10 «IIutbeBas  Boja.
I'urunenuyeckue TpeboBaHUs K KaueCTBY BOJBI IIEHTPAIU30BAHHBIX CHCTEM ITUTHEBOTO
BojiocHaOkeHus1. KOHTpoIs KauecTBay.
KoHTpoJb kaduecTBa MUTHEBOM BOJIBI, IPOBOIUTCS 1O CISAYIOIIMM OCHOBHBIM MTOKA3aTEIISIM:
- LIBeTHOCTH;
- MyTHOCTS;
- 3amnax;
- IIpuBkyc;
- Hanmnume BpenoHOCHBIX OaKTepHUi.

KonTponp kauectBa nutbeBodl Boabl Ha OCB ocymiecTBisieTcss €XeIHEBHO, aTTECTOBAaHHOMN
XUMHUKO-0aKTepHOJIOTHYECKOH  JlabopaTopueil  BO  B3aUMOJICHCTBUM C  CaHUTapHBIMH U
IPUPOFOOXPAHHBIMU CITYKOaMU TOpoJa.

KonTponb ocymectisiercs, He Toabko Ha OCB, HO ¥ O KOHTPOJIBHBIM BOIOPA300PHBIM TOUKAM
ropoja:

- HC-2;

- [lepen nocrymienrem B pacnpeaenuTenbayro cetb —PUB;

- BKP-1 V. [lepBomaiickas;

- BKP-2 V. 3anannas;

- BPK-3 Viu. HoBas.

CymecTBytomnasi ciCTeMa KOHTPOJIS 1O3BOJISIET CBOEBPEMEHHO CUTHAIU3UPOBATH 00 M3MEHEHUSX
KaueCTBA BOJIbI M MPEAYNPEKIATh BOSHUKHOBEHNE HECTAaH JAPTHBIX CUTYaLIUM.
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Boanoorseaenue
(kaHaJIM3aNMA)
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N3 ucropuu pazsurus

HcTtopusi KaHaJIM3allMOHHBIX COOPYXEHHM HacuuThiBaeT okoso 5000 ser. B smoxy Heomura B
Basunone, Meconoramuu, Erunte m Accupuu n3-3a 3aCylUIMBOTO KJIMMAaTa JIKOJW CTPOUIIA CUCTEMBI
KaHAJIOB JUIs TIOJIMBHOTO 3€MJICICIIHS, YaCTh KOTOPBIX BIOCIIEICTBUU NEPEOOOPYIOBAIM U HCIIOIB30BAIN
JUIsl OBITOBOTO BOJJOCHA0KEHMUSI, & C POCTOM HaceJIeHUs B TOpOoJax— U KaK KaHAJIM3alIUIO.

**OQHO M3 HaWMBBICHIMX JOCTIXKCHHMH PUMCKON WH)keHepHoW Mbiciau. Cloaca maxima (OT nat.
«cluo» - «uuctuth), nocrpoeHHas JI. TapkBuamem Ilpuckom 3a 600 neTr mo H. 3., MHOTHE BeKa
OCTaBajaCh CaMOW COBEpIIEHHOM KaHaJIM3alUMOHHON cucreMod B mupe (BioTh g0 XIX Beka) u
CYILIECTBYET M B HacTosiliee Bpems. JTO OOJbIION 3aKpBITHIM KaHad, A0 MATH METPOB B IIMPUHY, a
BBICOTOM Ooutee 4-x, anmuHoi 800 MeTpoB U nposoxeH Mexy Kanuronuiickum u [lanaTuHCKUM X0IMaMu
OT TJIaBHOTO ropojckoro ¢opyma k pexe Tubp. CTeHsl U cBOJ KaHala, ObUTH BBIJIOKEHBI U3 TaOUIICKOTO
KaMHs, JIBa METpa B JAJIMHY U METP B LUMPHUHY, LEMEHT IIPU CTPOUTENILCTBE HE mpuMeHsics. 1 xord c
MOMEHTA MOCTPOKKH TTponuio okojo 2500 net, «Maximay HaXOJUTCS B XOPOIIIEM COCTOSIHUM, H €€ YCThe,
o0pasyronye NoJyKpyriIyio apKy B cTeHe HabepesxkHoi Tubpa, u ceiiyac MOKHO YBUIETh B HCTOPHUYECKON
yacTu Puma.

**Korna ceiH puMckoro ummneparopa Becnacuana (Tut ®@nasuii, mpaBui B 69-791T H.3.) yIpekHYI
OTILIa 3a TO, YTO TOT BBEJ HaJor Ha kaHanu3anuio (Cloaca maxima), oTel HpOTSAHYJ ChIHY TOPCTh MOHET:

- OHU HE MaxHYT, CHIHOK...

Kananuzanus— onHO W3 HEOOXOAMMEWIINX >KM3HEHHO-Ba)XXKHBIX Onar. be3 nHee He mornu Obl
CYIIIECTBOBATh OOJIBIINE TOPOA, B HUX HEBO3MOXKHO OBLIO OBI XKHUTh M3-3a Oone3Hel u smmaeMuid. [lon
CUCTEMON BOJOOTBEJCHHUS MOHUMAIOT KOMIUIEKC CAaHUTapPHO—OKOJOTMYECKUX MEPOIPHUATHH U
WH)XEHEPHO — TEXHUYECKUX COOPYKCHHH, 00ECIeUnBAIOLINI OBICTPBIi cOOp, OTBEICHHE 3a MPEICIbI
HACEJIEHHOT0 MyHKTa, OYHCTKY, 00e33apakuBaHre U cOPOC B BOJIOEMBI CTOYHBIX BOJI, & TaK)Ke 00paboTKy
00pa3yromuxcs 0CaaKoB.

CTouHbIe BOABI

CrouHble BOJOBI — 93TO MPECHBIC BOJBI, W3MEHHBIIWE I10CJIE HCIIOJIB30BAaHMUS B OBITOBOM W
MPOU3BOJICTBEHHON JEATENIbHOCTH YeJIOBEeKa CBOM (PU3MKO-XMMHUYECKHE CBONCTBA U Tpelyrolue
OTBEJICHUS.

[To mpoUCXOXIECHUIO CTOYHbBIE BOJIBI OBIBAIOT:

- XO3SIICTBEHHO-OBITOBBIE — MOCTYMAIOIINE U3 YHUTA30B, PAKOBUH, BAHH U MPOYUX IPUOOPOB; OHU
00pa3yIoTCs B KWIbIX, OOIECTBEHHBIX, aIMUHUCTPATUBHO-OBITOBBIX M IPOMBIIIICHHbBIX 3aHHSX;
NIPOM3BOJICTBEHHbIE — OOpa3ylomIMecss B pPe3ylbTaTe KCIOJIB30BAaHUS BOJBl B Pa3IMYHBIX
TEXHOJIOTMYECKHUX IPOLECCAX POU3BOJICTBA;

- Jok7eBble (aTMOC(EpHBIE) — MOSABIAIOIIMECS HAa MOBEPXHOCTH MPOE3O0B, IUIOLIAEH, KPBII U
T.J1. TIPY BBINIAIEHUU aTMOC(HEPHBIX OCATKOB U TasTHUU CHETA.

JlocTaTOYHO MIMPOKO HCHOJIb3YETCs MOHATHE «TOPOJCKUE CTOUHbIE BOAb». [log HUM moHMMaeTcs
CMeCh X0351iICTBEHHO-OBITOBBIX CTOUHBIX BOJI OT KMJION 3aCTPOMKH U MPOU3BOICTBEHHBIX, OJM3KUX K HUM
10 COCTaBY.

X035HUCTBEHHO - OBITOBBIE CTOUHBIE BOJIBI CO/IEPKAT KPYITHBIE IPUMECH - OTXOJIbl PACTUTEIILHOTO
MPOUCXOMKACHUS, OCTATKU MU, OTXO/IbI JKU3HEIEATEIILHOCTH YeJI0BEKa, OyMary, TpAIbe.

B coctaBe X03511icTBEHHO—OBITOBBIX CTOYHBIX BOJ 00s3aTE€IbHO MPUCYTCTBYIOT U OMOIOTUYECKHE
3arpsi3HEHUS, B BUJE IUIECHEBBIX U JPOAOKEBBIX TPUOKOB, SUI[ TJIMCTOB, OakTepuil, B OCHOBHOM
BBIJICJIEHHBIX UYEJIIOBEKOM, MEIKHUX BOJOpOCied, BUPYcoB. MIMEHHO M3-3a MPUCYTCTBUS OMOJIIOTHYECKUX
3arpsi3HEHUIN CTOYHBIE BOJbI MPEACTABISAIOT 3HAUNUTENbHYIO ONACHOCTh JUIS Y€IOBEKa, PACTUTEILHOTO U
KUBOTHOI'O MUPOB B SIIUIEMUOJIOTMUECKOM ILJIAHE.

B 10X7neBbIX CTOYHBIX BOJAX COJEPKUTCS 3HAYUTEIHLHOE KOJUYECTBO HEPACTBOPEHHBIX
MUHEDPAIBHBIX MIPUMECEH, a TAKXKe 3arpsi3HEHUs] opraHuueckoro npoucxoxiaeHus bIIKn noxneBbix Box
nocturaer 50—150 wmr/m. OO6s3aTenbHO TPHUCYTCTBHE HEPTENPOIYKTOB MTPUMEPHO 10 25 MI/I.
HccnenoBaHus MU yCTaHOBJIEHO, YTO JOKIEBBIE BOJBI MOTYT SIBJISITHCSI MCTOYHUKAMH 3arpsi3HEHUS
BOJIOEMOB.
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CxeMa HApY’KHOI'0 BOIOOTBEICHUSA

Cxema HapyKHOTO BOJOOTBEJECHHUS COCTOUT U3 CIEIYIOIIUX OCHOBHBIX 3JIEMEHTOB:
- JBOPOBBIX U BHYTPHUKBApTaJIbHBIX BOJOOTBOASIINX CETEH;
- Hapy>KHOHU BOJOOTBOJALICH CETH — yJIMYHAs CETh U KOJUIEKTOPA;
- aBapUUHO-PEryJIMPYIOLINX PE3EPBYapOB;
- KaHAJM3aI[MOHHBIX HACOCHBIX CTAHIIMK M HAIOPHBIX TPYOOIPOBOIOB;
- CTaHLMM OYHUCTKH CTOYHBIX BOL;
- BBIITYCKOB OYHMIICHHBIX CTOYHBIX BO.

Cxema cucTeMbl BOJOOTBEICHUS ropoia MpuBeIeHa Ha puc.13.

Pucynox 13. Cxema BOJIOOTBEACHHS TOPOIA:

1 —ynuyHas ceTb X035 CTBEHHO-(EKANBbHOM 1 T0XKIEeBON KaHATU3aIUK; 2 —
KOJIJIEKTOPHI (0acceHHOBEIC); 3 —TIaBHBIN KOJUIEKTOp; 4, 6 —HAIOpPHbIE JIUHUH; 5 —
aBapUMHBIN CIIYCK; 7 —BBIIIYCK OUMIIEHHBIX CTOYHBIX BOJ B BOJOEM; 8 —IJIMHUU
BOJI0pPA3/1eJI0B —TPAHMIIBI PallOHOB BO10OTBeACHUS; [ [II—rpoMebIuieHHOe
npennpustie; PHC —paiionnas nacocnast cranuust; [ HC —rnaBHas HacocHas
craniyst; OCK — ouncTHbIE COOPYKEHMSI KaHAJIN3ALNH.

Cucrema kananusanuu r. OJeHEropcka BKIJIIOYAET: KaHAJIM3ALMOHHBIE OYHMCTHBIE COOPYKEHUS
OMOJOrMYEeCKON OYMCTKH CTOYHBIX BOJI MPOU3BOAUTENBHOCTHIO 31,5 T.M3/CyT.; TpU HacOCHbBIE CTAaHIIUU
NepEeKavKy; KaHAJIN3allMOHHBIE CETH NMPOTSKEHHOCTBIO 56,08 KM.

KauecTBO 0YMCTKM CTOYHBIX BOJ COOTBETCTBYET KECTKUM HOpPMaTUBaM, 1Jid cOpoca CTOUHBIX BOJ
B BOJIHbIE OOBEKTHl PBHIOOXO3SIMCTBEHHOrO Ha3zHaueHWs. J[nsg TOCTHMXKEHHs BBICOKHX IOKazaresed Mo
OUYHCTKE CTOKOB U SKOHOMHH SHEPrOpeCypCcOB Ha OUMCTHBIX COOPYXKEHUSIX KaHanu3auu r. OneHeropcka
IpoBe/ieHa MOJEPHU3AIM a’pOTEHKOB M a’3pOOHBIX CTAOMIM3AaTOPOB: 3aMEHEHAa CHCTeMa a’palud Ha
MOJIMMEPHBIE a3paTophl, a TAK)KE BHINIOJHEHA 3aMEeHa 3arpy3ku Ha 4-x ¢QuibTpax OJI0Ka JOOUYHMCTKH, YTO
npuBeno k cHmwkeHuto BITKm 1o 1,69 mr\i, B3BemeHHbIX BeriecTs 10 3,08 mr\i.
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OuncTHBIE COOPYKEHUSI KAHAJIM3AIMU

OuncTHast cTaHIMS A XO39HCTBEHHO—OBITOBBIX CTOYHBIX BOJ NPEACTaBIAET COOONH KOMILIEKC
COOPY>KEHHH /711 OUUCTKH CTOYHBIX BOA M 00paOOTKM OCAIKOB. Y IaJCHUE 3arpsS3HEHUN U3 CTOUHBIX BOJ
JOCTUTaeTcs € IOMOIIbI0 MEXaHMYECKUX (Ha pELIeTKax, MECKOJIOBKaX, MEPBUYHBIX OTCTONMHMKAX),
OMOXMMHUYECKUX (Ha a’poTeHKaxX Wi OMo(uiIbTpax ¥ BTOPUYHBIX OTCTOMHUKAX) M (PU3UKO-XMUMUYECKUX
IPOLIECCOB OYMUCTKM BOJBl. 3aKIIOUUTENIBHBIM 3TalioM OOpaOOTKM CTOYHBIX BOJ Iepelr cOpocoM B
OTKPBITHIN BOI0EM OOBIYHO SIBISIETCS 00€33apaKUBAHHE.

[TpumepHas cxema OYMCTHBIX COOPYXEHHMH FOpPOACKON CHCTEMBbl BOJIOOTBEACHUS IPEICTABICHA Ha
puc.12

Hpodunia Kowmnpeccoprana XnopaTtopHaa
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Pucynok 12. Cxema OCK

MexaHnuyeckass OYHCTKAa CTOYHBIX BOJ MPOM3BOJUTCS Ha pelieTkax, B IECKOJIOBKaX U
orcroiiHuKax. [Iporecc NepBHYHOrO OTCTAMBAHMS TO3BOJIICT OOCCIICUUTH 3aJIeP)KAaHUE B3BEIICHHBIX
BellecTB B cpenHeM a0 60%, opranmdeckux zarpsisHenuii 1o 40%. Ocanok, oOpa3yromuiics B porecce
OTCTaWBaHUs BOJBI, U TUIABAIONIMC BEMIECTBA TIEPHOAMYCCKH YAAISIOT U3 TIEPBHYHBIX OTCTOMHHKOB M
HANPaBISIOTCA HA JAIbHEWITyH 00paboTKy B METAaHTEHKHM WU a’dpo0OHbIE MHHEPATH3aTOPHI.
OcCBeTJICHHBIC CTOYHBIE BOJIBI IOCTYMAIOT Ha OMOJIOTHYECKYIO OYHCTKY.

buonornueckas 04MCTKa CTOYHBIX BOJI IO ATOM CXEME OCYIIECTBIIETCS B aDPOTECHKE.

ADPOTEHKH - KpyImHOTA0apUTHBIC EMKOCTHBIE COOPYKEHUS, B KOTOPBIC TIOJIAeTCsl aKTUBHBIA W U
OCBETJICHHBIC CTOYHBIC BOJBI W3 TMEPBUYHBIX OTCTOMHUKOB. JlJii HOpPManbHOM >KHU3HENEATEIbHOCTH
MUKPOOPTaHU3MOB ~ aKTUBHOTO WJIa B adpPOTEHK JOJDKCH IIOCTYNaTh BO3AYX, KOTOPBIA TIOJACTCS
BO3yXOMYBKaMU W APYTMMHU ammaparaMd, YCTAaHOBJICHHBIMH B MallMHHOM 3AaHud. CyliecTBYroIias
TEXHOJIOTHSI OMOJIOTMYECKO OUYMCTKH CTOYHBIX BOJ B a’poTeHKEe obecrieunBaeT cHATHE cBhilie 90%
OMOJIOTHYECKUX OpPraHMYECKUX 3arps3HEHH 3a BpeMs a’panuu Okoio 7 ydacoB. CMech OYHUIIEHHOMN
CTOYHOM BOJTbI M AKTUBHOTO HJIA U3 a3POTECHKA HAMPABIISETCS BO BTOPUIHBINA OTCTOHHUK, T/I€ OCAXKIACTCS
AaKTUBHBIM WJI M OCHOBHAas €ro Macca BO3BpAIalOTCS B adpPOTEHK, a M30BITOYHBIN WJ YIJIOTHSAETCS B
IPAaBUTAIMOHHBIX HWJIOYIUIOTHUTEISX MW TMOCTymaeT B MeTaHTeHkH. OuuWieHHas CToYHas BOJA
o0e33apaKuBaeTCsl B KOHTAKTHOM pe3epByape U cOpachiBaeTCs B BOJAOEM.

COpoXXeHHBI 0CaJ0K W3 METAHTCHKOB HANpAaBISETCS JUISI MEXaHHUYECKOTO OOC3BOKMBAHHS Ha
BakyyM-(puibTpsl WM GUIbTp-nipecchl. OOE3BOKEHHBIM OCAIOK MOXET IMOABEPraThCsl TEPMHUECKOM
CYIIIKE ¥ MCTIOJb30BAaThCS B KAUE€CTBE Y0OpEHUS.

JloouncTka CTOYHBIX BOJ MpEIoiaraeT BBIJCICHUE OPraHUYECKHUX 3arps3HEHUN B BUJE YaCTHUIL
AKTUBHOTO WJIa WJIM OHMOIUICHKM Ha (DUIBTPOBAIBHBIX YCTAHOBKAX JO OCTATOYHBIX KOHIIEHTPAIUH IT0
BIIKn — 2 — 5wr/11, B3BEIIEHHBIX BEIIECTB — 2 — 5 MI/IL.

O0e33apakUBaHUE CTOYHBIX BOJ IPOHM3BOJUTCS XJIOPOM M €r0 IMPOHU3BOJHBIMH, O30HOM,
yIbTPapUOIETOBBIM BO3ACHCTBHEM, YIBTPA3BYKOM, IEPTUAPOIIEM.
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OcHOBHBIE dTANBI OUUCTKH

CranjapTHas KaHalIM3allMOHHAs CUCTeMa OOBEAMHSIET BCE CTOUYHbIE TPYObI OT PacHOJIOKEHHBIX B
3/IaHUSX PAKOBUH, BaHH M TYaJIeTOB, KaK CTBOJI JIepeBa OOBEIUHSCT BCE €ro BETBU. VI3 OCHOBaHUS 3TOTO
«CTBOJIa» BBITEKAaET BCE, UTO MOMAJIO B CHUCTEMY, - HUCXOJHbIE CTOKHM WM HCXOJHBIE CTOYHBIC BOJIBI.
OTx0/1bI WK 3arps3HEHUS OAPA3JIETSAIOT Ha TPU KaTErOpPHUHU.

- MYCOp U [IECOK

- OpPraHUYECKOE BELLECTBO WJIM KOJIJIOUIBI

- pacTBOpEHHbBIE BEIIECTBA.

YroObl 0uyMcTKa ObLIA MOJIHOM, BOAOOYUCTHBIE COOPYKEHUS JOJDKHBI YCTPAaHHTh BCE HAa3BaHHBIE
KaTeropuu 3arpsi3HuTeNeil. Mycop M ecoK yAalsioTcs Ha 3tane npepounctku. CoderaHue MepBUYHON U
BTOPUYHOM OYMCTKH TO3BOJISIET M30aBUTHCA OT KOJUIOMJHOrO Matepuaina. PacTBopéHHble OMOreHs
YCTPaHAIOTCS TpU MoMoIIK Jo0o4ucTKH. (Puc.13) O6paboTka CTOKOB B KaXKAOM KOHKPETHOM Cllydae He
00513aTeIbHO BKIIIOYAIOT BCE YETHIPE ITAIlA.
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Pucynoxk 13. OcHOBHBIE ATaIbl OYUCTKHA CTOYHBIX BOJI
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1 aTan [Ipenouncrka Ot Mycopa wH30aBISAIOTCS, TMPONMYCKas HCXOJHBIE CTOKH Yepe3
CTEP)KHEBYIO PEIIETKY, T.€ psAJ CTEepPKHEH pacroyioKEHHBIX Ha
pacCTOAHUU OKOJIO 2,5 ¢M JApyr OT Jpyra. 3aTeM Mycop
MEXaHHYECKH COOMPAIOT C PEHICTKH M CXKUTalT B IMEYU. 3aTeM
OUMILEHHAas OT Mycopa BOJa I[ONaJaeT B IECKOJIOBKY WU
MECKOOTCTOMHUK, - EMKOCTb, TJ€ JBUKEHHE BOJbBl 3aMEJIACTCS
HaCTOJIbKO, 4YTO II€COK OcCeNaeT. 3aTeéM OH MEXaHUYECKHU
W3BJICKAETCS OTTY/IA U BBIBO3UTCS HA CBAJIKY

2 sTan [lepBuuHas ouncTka Jlanee Boma MeEIJIEHHO MPOITyCKaeTcss uepe3 KpyMHble Oakw,
Ha3bIBa€Mble MEPBUYHBIMUA OTCTOMHUKAMH. 3]1€Cb OHA B TEUEHUU
HECKOJIbKUX  YacoB OCTa€Tcsi MOYTH  HEMOABMKHOW. ITO
MO3BOJISIETCAMBIM TSDKEJIBIM YacTULaM OPTaHWYECKOIo BEIIECTBa
0CECThb Ha JTHO, OTKyZa ero cobuparoT. B To xe Bpemsi )KUpHBbIE U
MacCJSHUCTBIE BEIECTBA BCIUIBIBAIOT K MOBEPXHOCTH, U HUX
CHUMAIOT, KaK CIIMBKU. Bech 3TOT Marepuall Ha3bIBalOT WJI-ChIpEl.

3 sTan Bropuynas ouncrka DTy OUMCTKY TaKKe Ha3bIBaIOT OMOJOIMYECKOW, TaKk KaK B HEH
YUYacTBYIOT JKUBbIE €CTECTBEHHbIE pPEAYLIEHTBl U JeTpUTO(aru,
NOTpeOIAoIIee OpPraHMUYeCKOe BELIECTBO U B IPOLECCE JbIXAHUS
npeBpalaloIiye ero B BOAy M yriekucislii ra3. OObIYHO
INPUMEHSIIOTCSL JIBa BHJA CHCTIEM: KaleJbHble OHOPHIBTPHI M
aKTHBHBIN WJI.

Cucremsl ¢ KaneJbHbIMH 0MOPHIBLTPAMU CucremMbl ¢ AaKTHBHBIM HJIOM

Bona pa3opeisruBaercst u cTekaeT cTpyiikoi mo | B 3Tom chaydae Boja mocie MEPBUYHON OYUCTKHU
CJIOK KaMHEW BEJIIMYMHOI0 C KyJlak, TOJIMHA | nomajaer B pe3epByap. [lo mepe nBuxkeHus 1o
kotoporo 2-3 M. Kak U B €CTECTBEHHBIX | pe3epByapy BoJia B HEM MHTEHCHBHO a’pHUpyeTcs, T.€.
py4YbsSX, B OTHUX YCJIOBHAX (DYHKIMOHHPYET | co3maércs Oorartas KHUCIOPOIOM cCpeia, HJcabHAS
CIOXHAsi HSKOCHUCTeMa, BKIOYas, OaKTepuu, | JIsl pa3BUTUS CMecH JAeTpuTo(aroB, HazbIBaecMas
npocreﬁmnx KOJIOBPATOK, PAa3/IMYHBIX MCIKHUX aKTUBHBLIM HJIOM. B X04€ UX IIUTaHUs KOJIHUYECTBO
yepBel W APYTUX, MPUKPEIUICHHBIX K KaMHSM | OPraHUYECKOTO BEIECTBA, BKIIOYas MaTOTCHHBIC

nerputoparoB. OHM OyKBaTbHO BBIEAAIOT W3 | MUKPOOPTaHHU3MBEI, YMEHBIIAETCS. IToxunnas
MPOTEKAKoEed  BOABI  BCE =~ OPraHMYECKOE | adpallMOHHBIN pe3epByap, BOJa COACPKUT MHOXKECTBO
BEII[ECTBO, BKJIFOYAsl IATOI€HOB. JNeTpuToparoB, MO3TOMY HX  HalpaBlISIOT  BO

BTODUYHBIE OTCTOMHHUKH. OcCaJoK MpeACTaBIsAET
co0oi TOT K€ caMblii aKTUBHBIM MJI, KOTOPBIM CHOBa
3aKaYMBAIOT B a3PaLlMOHHBIN pe3epByap.

4 stan Joouuctka OTo ycTpaHeHwe ofHOrOo win Oonee OuoreHoB. [lms »Toro
CYyIIIECTBYEeT MHOXECTBO MeTO0/1I0B. Bony MoxHO ounctuth Ha 100
% auCTUIUTISIIIMEN U MUKPO(UIBTPOBAHUEM.

Je3undexmms Kaxoit ObI THIATENBHOM OYMCTKE HE MOJABEPTAIUCH CTOYHBIC BOJIBI,
OOBIYHO WX BCE PaBHO JE3MHPHUIMPYIOT XJIOPUPOBAHHUEM TMEpe
cOpOCOM B €CTECTBEHHBIC BOJOEMBI, YTOObI YHUYTOXHUTH BCE
MaTOT€HHbIE OPTaHU3Mbl, KOTOPBIE MOTJIM BBLKUTH. Mcnonb3oBanus
mast aToro razooOpaszHoro xjopa (Cl2) Buew€r 3a coboid
onpeenEHHbIe 9KOJOTHYCCKUE poOIIeMBlI, TpeOyromiue
00CyXIeHUSI.
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