2024

IlocoOue 151 IMKBUAALUU
3a10JIKEHHOCTEH 110
AMCHUILJINHE
«BBenenue B
CIEMAJILHOCTDY

o151 CTY/1eHTOB CeNUAJIBLHOCTH
08.02.04 BoxocHa0keHHue U BOJOOTBEACHHUE

IIpenogaBarenn: UBanoBa UHra AjiekcaHapoBHa
TAIIOY MO OI'TIK




Yeaorcaemoie cmyoenmor!!!

Jlna nonyuenusn oonycka Kk ammecmauuu no
oucuunaune «Beeoenue 6 cneyuanvnocms), 6am
Heo0xX00umo npedocmasums NOJHbLIU KOHCHEKm

aexuuull!
Jlannoe nocooue asnaemcsa KpamKum

U310IHCeHUEM JIEKUUOHHO020 Mamepuana,

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

1. Texcmoewtit mamepuas 001>t1cen Obimbo
nepenucav;

2. Mamepuan, npeocmagieHHbli 6 MAOIUYHOU
ghopme, 0onsicen ObIMb NPEOCMasieH 8 euoe
maoauu,

3.Cxemul, 8bl10€1CHHbLE HCETIMBIM UBECHIOM,
O0J1)CHBL ObIMb NEPePUCcOBaHbL.

Ilocne npeoocmaesnenus KOoHcneKkma aeKyuil,
gam Oyoem omKpvim 00CHIYn K
KOHmMpoavHoim mamepuanam!!!
Ilpenooasamenn: Heanosa Unea
Anexkcanopoena
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BBenenue

FocypapcTeeHHOe aBTOHOMHOE NpodeccuoHanbHoe ob6pasosarensHoe
yupexpeHue
Mypmanckon obnacrm
«OneHeropcKkui ropHONpPOMLILNEHHbIN KONnemK»

CneumansHocTb 08.02.04
BopocHab>xeHue n BOOOOTBEAeHMe

Bxogur B TOMN - 50 cambix
BocTpeboBaHHbIX Ha pbIHKEe TPyaa
cneunanbHocten B PO

Keanudpukaumsa - TeXHUK

Cpok obyuenusn 3 roga 10 mecsiues

O cneynanbHOCTH

BopocHabxeHue M BogooTBegeHMe — obnacth
npousBoACTBa, KOTOpasAs 3aHWMaeTCA NpoeKTUpoBaHUeEM,
CTPOMTENLCTEOM, PEKOHCTPYKLMEHW M 3Kcnnyarauuen
BogocHabGXeHMA W BOQOOTBeHREeHMA.

OcCHOBHbLIE BUALI BEeATEeNLHOCTH @

- JKennyaTauus COOPYMEHWA No
oGecnedeHnio nogaun u GecnepedoiiHoro
cHab#eHna HaceneHua u apyrux aboHeHTos
Bofoi TpeGyeMoro KaUecTEa W KONWJYECTEa;

- CeoeBpeMeHHoe OTBEAEHWE CTOMHLIX BOA,
- Opranv3auua Tekywus i kanuTaneHeix
PEMOHTOB CETel W COOPYHEHMI;

- PykoBoAcTBO W KOHTRONL Hap
IKCNNyaTauvei W cogepkaHuem
BOONPOBOAMKIX 1 KaHANW3ALMOHHBIX CeTel n
COOPYMEHWA B COOTEBETCTEMM C HOPMaMK,
npaEunamu W GpyriMM HOPMaTHEHBIMK
ACKYMEHTaMU N0 BONPOCAM SKCNNYaTaLMK W
CTPONTENECTEA COOPYeHHA BogocHatmeHna
W BOQOOTBEOEHWA;

-OcylWwecTBNEHWE TEXHONOMMUECKOrD KOHTpONA
33 NPOLIECCOM OMUCTKW NPUPOAHBIX U CTOMHBIX
Boq,

-OGecneyeHne >hEKTHBHOTO PEXMMAa
paboTel CETEl H COOPYHEHWI;

- KonTpone 3a agdekTnBHbIM
NCNoNe30BEaHWEM MATERPWANOE W PeareHTos,

- BHeapeHWe nepefoBbiX TEXHONOTUYECKUX W
KOHCTPYKTWBHEIX PELUEeHUl, HanpaBneHHbIX Ha
MHTEHCWDMKAUWD NPOLUECCOB OYHCTKH BOObI;
- NosblweHne 3cheKTMBHOCTH paboTel
OTAENbHEIX INEMEHTOE OYWCTHBIX
COOPYKEHWI, GHANW3 NPUUUH HapYLLEHUA
TEXHONOMMYECKOrD NPOUECca B COORYHEHHAX
OUMCTEN NPUPOOHBE W CTOUHBIX BOQ

TexHuku c obpasosaHMeM No cneuuanbHOCTU
«BogocHabxeHue n BogooTBegeHue», NO3BONAIOLUM
NPOBOAUTL MOHTAXKHbLIE, SKCMIIYATALMOHHDbIE U PEMOHTHbIE
paboTbl C CAHTEXHUYECKUM U N’MAPOTeXHUYECKUM
ob6opynosaHuem, BoctpeboBaHbi B nioboi NnpomMbILINIeHHONW
OpraHM3aumMM, a TaKXKe B KOMNaHUAX, 3SaHUMAaIOLWUXCH
obcnyxuBaHnem Xunbix sgaHun!!!
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Mpocheccumn, KOTOpbIe MOXKHO AONONHUTENLHO
NONyYMTL B Konnemxe, obyyanach no
cneyuanLHOCTH
«BopocHab)xeHue U BopooTBegeHUe»

MOHTaRHUEK HAPYKHBIX

TRyGonposogos;

MalMHICT HACOCHBIX
YCTAHOBOK

Cnecaps— CaHTEXHUK;

Cnecapb — PEMOHTHHE;

MOHTaMHHK CAHHTAPHD —

TEXHUYECKHX,
BEHTHNAUMOHHBEX
CHCTEM 1
obopynosanns;

XapakrtepucTuKa npodceccuoHanbHoM
AeATeNbHOCTU BbiNYCKHUKA

O6LeKThl
npodgeccuoHanLHoOM
BeATeNbLHOCTH

-COOpyeHUA U ceTh
BOAOCHaGXeHMA 1
BOOOOTBEAEeHMA rPaKAAHCKHUX,
NPOMBILIAEHHbIX,
CeNbLCKOXO3AWUCTBEHHLIX 30aHUH
W 06LeKToB;

-CoopyXeHUs U CeTH
BogoOCHAaGKeHMA M
BOJOOTBEAEHMA 00 LEKTOB
NpUpoAcOXPaHHOro HasHaAYeHUA]
-MepenvHbIe TPYAOEBLIE
KONMNeKTUEBLI.

BuALlI BeaTenLHOCTH

- Paspaborka TexHoOnorum m
npoenuponauue anemMmeHTORBR
CHUCTEM BOROCHaOKeHWUA U
BOAOOTEBEOeHMUS.

- JKcnnyarauMsa ceTem u
coopyeHMin BogocHabxxeHna
M BOJOOTEBEAEeHMWA.

- BeinonHeHue paboT no
OUYMCTKE NPUPORHLIX M
CTOYHBIX BOf M KOHTPONO
KavYecTBeHHLIX NnoKasarteneu.

- BoinonHeHwWe pa6oT no ogHOM
MMM HeCKONbLKUMM npodgeccuam
paboumx.

Mocne obyyeHus BbLINYCKHUKMU gaHHOro
npochunsa ycnewHo paborator:

B ynpaensiowmx
KoMNaHnAX oG bexToB
WKL

Ha npombiwnesHsIx
npegnpMATHAX moboro
npoduny;

B ofwecTponTensHeIx
OPraHn3aLnAX;

B opranniaumax no
paboTe c BoAHBIMA
pecypcamMi u
MPHPOAoOXPaHHB
OpraHH3aLnAx;

B cneunanisnpoBaHHbIX
opraHn3aunax B oGnacm
MH¥EHEPHBIX CETENH
W COOPYMEHUA;

B opraHn3aunax
ropoacKoro
CTPONTENBHOMD
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Kynaa mo)xHo noutu paborars B r. OneHeropcke no
STON cneunanLHOCTH:

n[;ﬁig:ﬁ:z?;:h L it MpocuneHeie NpeagnpUATUA
KOMMaHWK
npoayKuun
O RITOROISIN FORD- YK «Haw ropoa MAioc» | oy «ayPMAHCBOROKAHAT
SOOTRATS I, Uex OBKC r. Onexeropcka
KOMBUHAT YK «HOkHan 3» -
. YK «Bukomn» 000 «T3C»
OneHeropckuin
MEXaHU4eCKMi 3aB0g YK «24/T» MY «lopoackan ynpasnatowan
KOMnaHua»
5 YK «lapaHTs» MYT «lopoackue
On;ﬂarnpcxfu KOMMyHanbHble CeTH»
eBEHOUHBIN 3280
= = YK «Haw ropoge OAO «OneHeropcKeofoKaHan»
OneHeropckui 3ason YK «Haw gom» MY «OneHeropckue TenNoBbie
CUNUKaTHOTO KUpNnya YK «CeBepHbiit gom» | CETUD

F'ae MOXXHO NMOBLICUTL CEOW YPOBEHL
KeanudpMKaymmu no cneuuansHocTu
«BopocHab)xeHne M BOgooTBEeieHNe):

MypmaHckni
rocygapcTEeHHbI

TEXHHYE CHNIA
YHUBEPCUTET

Cankr-NMeTepGyproxmi
rocyfaapcTBEHHbIR MNeTposasogcknin
APXHTERTYPHO- rocyQapcTEeHHbI
CTPOHTENEHBIR yHusepcuTer
YHUBEPCHTET

TevopByproxmi BoeHHBIA HHKEHEPHO-

roCyaapcTBeHHLI
yHUBEPCHTET MyTei '::"B';“f:rﬁ
cooBwenua y e

Q

Mpodpeccus CneuunanbHOCTb JonxHocTb
Pon TpynoBoil oesTensHoCTH, Bua 3aHATUR B pamkax TpyooBoi NoOcT, NONOMEHWE
Tpebyiouwei onpegeneHHon ogHoil npodeccun paboTHMKa B KOHKPETHOM
NOAFOTOBKM W ﬂBJ‘ISlIOIJ.‘EI""Cﬁ opraHe annapaTta
MCTOYHUKOM K CYWECTBOBAHWID ynpasnexns, KOTOPLIN

oTpawaeT 06A3aHHOCTH,
npaea » OTEETCTEEHHOCTE

¥ ¥ ¥

370 3HaHWA, YMEHWA, NYHbIE 370 HeoBxogumas ana DomkHocTe uKCHpYeT
kadecTsa, HeobBxoauMele aAns ofwecTsa orpaHlyeHHas NPUHAANEKHOCTD K TOW MNK
TOro, utToBk! yenewHo ofnacTe npunoxeHus MHOI ynpasneHJyecKon
3aHMMaTbcA gaHHoi paboToi, DM3MMECKMX M OYXOBHbIX uenouke
nonyyaa Bo3HarpamgeHWe 3a CHN vYenoseka
CBOW TPYA
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BonocHabxxenme
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HcTopusi BonocHadkeHUs

Ha cerogusiiamnii nenp, 10001 MOXeT 000pyAOBaTh CBOM JOM cHucTeMol BojocHaOxkeHus. Ho
ObUT0 1K Tak Beerna? YUToObl BRIICHUTH 3TO, OOPaTHMCS K HCTOPHH.

[lepBble ymoMuHaHHSA O CHCTEME BOJOCHAOKEHHWs ObUIM HaWIEHBI B MEPUOJE JIPEBHOCTH.
Kurensim apesnero Erunta m Mecomotamuu Uis BbDKMBaHUS TpeOOBAJIOCh HAKAIUIMBATh M XPAaHUTh
JIOKIEBYIO U peuHyr0 Boay. K TOMy ke, 3TM CTpaHbl 4acTO CTPaJaivd OT 3aCyXH M PEYHBIX Pa3IUBOB.
MMeHnHO mpupoaHble SBICHUS TMOATOJNKHYIW Jrofed B J[peBHOCTH K TEpBBIM MPUMUTHUBHBIM
OpPOCUTCIIbHBIM CHCTCMAM. HOB[[HGG HNOABWJIMCH COOPYKCHUA, MMOABOAAINNEC BOAY K ropoJaM. OI[I/IH u3
CaMbIX paHHUX M3BECTHBIX BOJOMPOBOJOB ObLT OOHAPYXkKEH MPH pacKkomkax ropoaa Moxenmko-/lapo Ha
TeppuTopun HbIHemHero llakucrana. Bo3pacT MaHHBIX KaHAJIM3AIMOHHBIX W BOJOMPOBOJIHBIX TPYO
npesbiiiaet 4 Teicsuu JeT. [IpumepHo B To ke Bpemst EruntsiHe HaydusIuch ¢ MOMOUIbIO TIMHSHBIX WU
JEPEBSIHHBIX TPYO MOJHUMATH BOY BO JIBOpell (hapaoHa.

A st - A T
Pabwvl pabomanu kpyenvie cymxu — a unave Haxazauus papaoua 6vi10 He u3dbexcams.

Eme oqHo peBomonnonHoe n3o0peTeHne Tex BpeMeH — [lepcuackoe koseco it JOOBIYH BOJBI,
win ke “Yurupp” mno-HayuHomy. Kak mnpaBuno, 3To ObUI OTPOMHBIM JEPEBSHHBIA MEXaHH3M C
YKPEIUICHHBIMA Ha HEM dYepliakaMy, NMPUBOJUMBIMHU B JIBIDKCHUE XUBOH CHIIOW WM K€ C IOMOIIBIO
TE€YeHUs peKu. YUTUpU MOTIIM OJHUMATh BOAY HA BBICOTY /10 4 METPOB U YCTaHABJIMBAIUCH HA peKax U
KaHaJIaX, MHOT/Ia Ha 03epax. 3a4acTyro JUIsl MOBBIIICHUS YPPEKTUBHOCTH YCTAHABINBAINCH CHCTEMBI U3
HECKOJIbKUX CBS3aHHBIX YUTHUPEH.

Wy
Ilo0o6Hble “600sHbIE MeNbHUYLL UCNOIBLIVIOMCS U 8 HAWU OHU.

Ho BepHemcs k ucrtopuu, B 3T0T pa3 - B [IpeBHuii Pum. IlepBbie HacToOsKMe BOJOIPOBOIBI -
aKBEAYKM — BBIIOJIHABIINE POJIb LICHTPAIU30BAHHOW CHUCTEMBl XpPaHEHUs UM PaCIpPEIeICHUs BOJBI,
BIIEpPBbIE MOSBWINCH MMEHHO B Pume. McTopuueckue 3amucu yTBEpXKAAlOT, YTO IMEPBBIA MOAOOHBIN
akBeAykK Obul moctpoeH B 312 roay a0 H. 3. Ero mporsbkeHHOCTh cocTaBisuia 16,5 kM, a Bojga B HEro
MOCTyIajia U3 JIEBOro MpuToka TuOpa, HeMHOro BocTouHee Puma. B Tedenuwe msatu cromeruir B Pume
Obu10 coopyxkeHo 11 BomompoBoJOB 0O0mIeH NPOTsHKEHHOCThIO moutd 350 kM M Tonpko 50 u3 HUX
pacroyiarajJuch CHapyKH, OCTAJIBbHBIC K€ NPOXOAWIM NOJA 3eMieil. VICTOYHMK BOJBI COEIMHSICA C
pacIpeneuTeIbHBIMU COOPYKEHUAMU, KOTOPbIE HaXOIUIIUCh 110 BceMy ropony. Pasymeercs, B nepByro
odepesb BOoJa IMojaBajach B MMIIEPATOPCKHUI JBOpEI, 3aTeM - B OOIIEeCTBEHHbIE OaHW M (DOHTAHBI, a
TOJILKO OTOM B OoraTble yacTHbIe JoMa. CpecTBa Ha SKCIUTyaTallMIo0 TaKOro BOAOMPOBOA COOUPATHCH
3a CYET CIELNAJIbHBIX HAJIOTOB C NPOCTHIX rpaxkaaH Puma.
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LT S I | { e < =
HH:»ceHepbz u npopa6bz aK660yK06 cuumanucs “onumuvim’”’ croem Hacenenus, 8He 3a6UCUMOCIU
om ceoeco npoucxoofcdenwz.

AKBEIYKH-MOCTBI OBUIM YPE3BBIYAHHO CIOXKHBIMH COOPY)KEHUSIMH, KOTOPBIE TEXHOJIOTMYECKH HE
yCTapeiin aaxe CIIyCTA TBICAYY JICT. O,Z[HaKO, OTJIINYHUEC OT aKBCOYKOB, obmas BOIOIIPOBOJHAA CHCTEMA
Puma Opima TexHumyecku HecoBepumieHHAa. OT KaXIOro paclpenesuTeNss BOJAbl TSIHYJIUCh JIMHUH
IMOA3EMHBIX pr6, HE COOOIIABIINXCS MEXOY coOOH. HOquy PUMCKHEC HWHXXCHEPBI HEC COCOWHUIIN OTHU
TpyObl B €AMHYIO CHCTEMY JI0 CHX IOp OCTaeTcs 3araakoi. Bmpouem, kak u TOT (pakt, 4TO yMmeBIIHE
N3roTaBJIMBAaTh KpaHbl PUMIIIHE MU ITPAKTUYCCKHU HE ITOJIB30BAJIMCb, MU IO3TOMY BOJAa TCKJla M3 pr6
IMOYTH HCIIPCPBIBHBIM ITOTOKOM.

Paszsanunvl akeedykos-mocmos pazbpocamst no ecei cogpemennol Umanuu.

B Poccun MoOMeHTOM TMOSIBI€HMSI BOJOMNPOBOJA W KaHAIU3ALMU MPHUHITO CYUTATh IEPUOJ
JOMOHTOoJbCKOro BpeMeHu. [Ipu packonkax B HoBropone ObuiM 0OHapy:Ke€Hbl OCTaTKH JI€PEBSHHOTO
BOJIONIPOBOAA, CoOopyx’eHHOro eme B Hadane XII Beka. K coxxaeHuto, TaTapo-MOHIOJIbCKOE HAIIECTBUE
IPAKTUYECKH YHHUYTOXKWIIO BCE CAHUTApPHO-TUTMEHWYECKHE IOCTHMIKEHMSI B HAllled CTpaHe, a HOBbIE
BOJIOIIPOBO/IbI MOSBUIIUCH JIHIIb B KOHIIE XV Beka. CaMOTEeUHBIH KUPIUYHBIM BOJOIPOBO/, CBSI3aHHBIN C
BOJIOHAIIOPHON OalIHel U crnocoOHbI nepenaBath 0kojo 50 KyOOMETpOB BOJIbI B CYTKHU, ObLIT MOCTPOEH
quist MmockoBckoro Kpemiist B 1491 rony. B Hawane XIX Beka ObUl OTKpBIT MEpPBbIN LEHTPATU30BaHHBIN
MBITHIIMHCKUI-MOCKOBCKUI BOJONIPOBOJI, @ CIYCTS YEThIpEe AECATHIETHS pabOThl MO MPOEKTHPOBKE
cUCTeMBbI BojiocHaOkeHus1 Hadanuch U B CankTt-IlerepOypre.

Pecmaspuposannviii 600onposod 6 Mockee.
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B Hacrosiee BpeMsi CUCTEMbI BOJOCHAOKEHMsI COCTOST M3 HApyKHBIX M BHYTPEHHHUX CeTEH.
HapyxHnbie BrioyatoT B ceOsi B0J03a0OpHBIE CHUCTEMbI, HACOCHBIE CTAaHIIMM, CHCTEMBbl OUYHCTKH,
TpyOONPOBO/BI U pacHpeAeIUTENbHbIE CTAHIIMU. BHYTpeHHUE ceTH ke CHaOXaroT noTpeduTenell BoJoH
HEIIOCPEACTBEHHO BHYTPM 3AaHui. [IpMHIMNMANBHBIX H3MEHEHUHM B YCTPOWCTBE BOJOIPOBOJHOMN
cUCTeMbl B OJypkaiilieM OyaylleM He IUITAaHUPYeTCs, OJHAKO CIELUAIUCThl M HMHXKEHEPHl MOCTOSHHO
paboTarOT HaJl BO3MOXHOCTBIO YCOBEPIIEHCTBOBAHUS OT/IEIbHBIX €€ Y3JI0B U arperaTtoB, BHEAPSIOT HOBBIE
TexHosioruu. Hampumep, i n3roroBiieHust TpyO CTaau NPUMEHATh 0ojiee SKOJIOTMYHbIE MaTepUalbl, a
XJIOPUPOBAHHE BOJIBI CMEHUIIOCH 00€33apa)XMBaHUEM IIPH TOMOIIH yabTpaduosera.
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JesiTe1bHOCTH npeanpuaTus «Boxokanam» r. QieHeropcka

ExxenneBHo 1. OneHEropck B OBITOBBIX M XO3AHCTBEHHO-TIPOMBIIUIEHHBIX LENSIX MOTpeOseT
nouty 20 Teic. M3 UTHEBOM BOJIbl. BOJONPOBOIHOE M KaHAIM3ALMOHHOE X0351CTBO TOpOJa HaXOAUTCS B
BeZieHUH ['ocy1apcTBEHHOr0 00JJaCTHOTO YHUTAPHOTO MpeaAnpusiTis «OlIeHeropcKBOJOKaHAI.

[TpousBoacTBeHHOE yrpasieHue «Bogokanam» oOpa3zoBaHo B 1975 roay B pe3ynbTare BblACICHUS
nexa BojaocHaOxkeHusi OIEHEropckoro TOpPHO-000TaTUTENBHOIO KOMOWHATa B CaMOCTOSITEIBHOE
HpEIIPUSITHE.

Torma, Oonee 30 ner Ha3aa, OCHOBHBIMHU OOBEKTaMU HCIIONB3YEMBIMH Ui OOecHeueHus
HaCeJIeHUs M NPEANPHUITUN ropoja MUThEBOM BOAOHN ObUIM - HacocHas Bojo3abopa oszepa «llepmyc» u
¢unbTpoBasibHAsA cTaHIMs. OYNCTKA CTOKOB OCYIIECTBIISIACH HA OYUCTHBIE COOPY KEHHSI KaHAJIU3AIIUH.

[TpoTsKEHHOCTH BOJOIIPOBOIHOM U KaHAJIM3aLMOHHOW CETH ropo/ia cocTapisiia moutu S50 k.

['opon poc, moTpeOHOCT, B KOMMYHAJIBHBIX ychyrax Bc€ Oojee BO3pacTtaia. Pa3BuBanach
BOJIOIIPOBOJIHASL M KAaHAJIW3aLMOHHASI CETh, HapallMBaJach MOIIHOCTH HACOCHBIX CTaHLMM, CTPOMIIUCH
HOBBIE COOPYKEHUS.

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

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

B Hacrosmee BpemMs 3TO  KOMIUIEKC COOPYKEHHH M IOJ3EMHBIX KOMMYHUKAILWM,
obOecrieunBaromuii 3a60p BOJABI U3 BOJOMCTOYHHUKOB, MOJTOTOBKY MHUTHEBOH BOJIBI COOTBETCTBYIOIIETO
KayecTBa M JOCTaBKy €€ Mo TpyOompoBoiaM HEMOCPEIACTBEHHO NOTPEOUTENI0, a Takxke cOop u
TPAHCIIOPTUPOBKY CTOYHBIX BOJ, OYHCTKY HX JO CaHUTapHbIX TpeOoBaHuil. B cBoelr ocHoOBe
TpyOONIPOBOIHAS CHCTEMa MPUMEHSET apMaTypy ¢ MaKCHMaJbHbIM pabounM naBieHueM B 16 Oap, 31ech
UCIIONIB3YETCSl TaKas BOJO3allopHas apMaTypa, Kak 3aaBmkka jafar ¢ amekrpompuBogoM 2904. Knacc
FEPMETUYHOCTH IO3BOJIIET IMPUMEHATh NaHHYIO apMarypy B CETSIX XOJIOAHOIO BOJOCHAOXKEHUSI U
KaHAJIU3alUU.

B xo3siicTBEeHHOM BeEJIE€HMM KW Ha OOCIY)XKMBaHUM HpeanpusaTHs HaxoauTcs Oonee 150 kM
MOJI36MHBIX KOMMYHMKALMI 17151 TPAHCHOPTHUPOBKH KaK MMUTHEBOM, TAK U CTOYHBIX BOJ, 5 BOJONPOBOAHBIX
HACOCHBIX CTaHUUH U 4 KaHAIM3AIMOHHBIX, COOPYKEHHSI 110 MOATOTOBKE MUTHEBOW BOJBI U CTOUHBIX BO/I.
[TpenmpusTrie UMeeT CBOM ITapK MAIlIMH U CTIELIMATIM3UPOBAHHON TEXHUKH.

KonTponp kadecTBa MHUTBEBOW BOJBI M KadyecTBa CTOYHbIX BoJ Ha mnpeanpustun ['OVII
«OJeHeropckBOJOKaHaM» OCYHIECTBISIETCS aTTECTOBAaHHON XMMMKO-OaKTepHOIoruyeckoi tadbopaTopueit
BO B3aUMOJCHCTBMM C CAaHUTAPHBIMU U MPHUPOJOOXpaHHBIMHU ciyxOamu. CyliecTByromiasi cUcTeMa
KOHTPOJIsl TO3BOJISIET CBOEBPEMEHHO CUTHAIU3UPOBATh 00 M3MEHEHUAX KauecTBa BOJbI U MPEAYIPEkKAATh
BO3HUKHOBEHNE HECTAHJAPTHBIX CUTYaLlUH.

3a mocieaHUE roabl MHOIO€ YJAJIOCh clenarTh [Ulsl pa3BUTHs INpou3BoAcTBa. Ha oumcTHBIX
COOPYKEHMIX KaHAJIHU3alluy IPOBeJeHa MOJAEPHU3ALINS a3POTEHKOB U adpOOHBIX CTa0MIIN3aTOPOB, 3aMEHa
3arpy3kd Ha QuibTpax Oyoka a0ouyucTKM. [lepeBefeHbl Ha aBTOMATUYECKMH pexXHUM paldoThl JiBe
HACOCHBI€ CTaHIIMM MEepeKauykH pacroyiokeHHbIe B yepTe ropoaa. Ha Bomozabope r. OneHeropcka u H.1I
Bbicokuii CMOHTHpPOBAaHO M YCTAaHOBJIEHO Ha OrOJIOBKE pPbIOO3ALIUTHOE YCTPOICTBO. BrimonHena
PEKOHCTPYKIMS (PUIBTPOB HAa OYHMCTHBIX COOPYXEHMSX BOJONPOBOJAA. E’KeronHo mnepekiaabiBaeTcs
OKOJIO KHJIOMETpa BOJONPOBOAHBIX ceTeil. Hauanack koMnbproTepu3aus NpoOU3BOACTBEHHBIX MTPOLIECCOB.

Bcé »10 orpomMHOe X03s1icTBO 0OCHyx)uBaeT KouieKTHB B 230 yenoBek. CTaOMIBHOCTh PabOTHI
CUCTEM  BOJOCHAOXEHHS | BOJIOOTBEICHUS Obma OBl HEBO3MOXKHa  0e3  Tpyna
BBICOKOKBAJIM()UITUPOBAHHBIX CHENMATUCTOB. KpyriocyTouHo, mpH JOOBIX IOTOAHBIX YCJIOBHUSX OHHU
po(hecCHOHATIEHO BBIMOJIHAIOT OTPOMHYIO, TPYIOEMKYIO padoTy MO KU3HE00eCIeUeHNIO ropo/ia.

ITepen xomnextuBoM ['OVII «OneHeropckBogoKaHaM» CTOST 3aJadyd JaJbHEHIIET0 pa3BUTHUSA
CUCTEM  BOJOCHAOXXEHUS M  BOJOOTBEACHUS, IEPBOOYEPEIHBIMM U3  KOTOPBIX  SIBIISIFOTCS
COBEpULICHCTBOBAHNE MTOKA3aTEIed KauecTBa MOJATOTOBKH NMUTHEBON BOJBI U OYHCTKH CTOKOB, HA OCHOBE
HOBBIX, COBPEMEHHBIX TEXHOJIOTHA.
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B cocrtaB mpeanpusitus BxoasaT ydactkn BKX r. Oneneropcka, c. JloBozepo u H.n. BbicOkui.
UucneHHOCTh MPEANPUATHSI COCTABIIAET 238 UenoBEK

OcHOBHOM BHJl JEATENBHOCTH MPEANpPUATHS — KOMMYHAJbHOE M OBITOBOE BOJOCHAOXKEHHE U
BO/IOOTBEJICHUE.

Cucrema BogocHaOxeHus r. OlieHeropcka COCTOUT U3 BOJ03a00PHBIX COOPYKEHUH MOIIHOCTHIO
60 T.M3/CyT.; OUYMCTHBIX COOPYKEHUU BOAOMPOBOAA MOIIHOCTHIO 33,0 T.M3/CyT.; BOJOMPOBOIHBIX CETEH
npoTsikeHHoCThIo 70,9 kM. KauecTBO nmutheBo# Boabl cooTBeTcTBYET CanlluH 2.1.4.1074-01.

C nenbro yBEIMYEHHUs HAAEKHOCTH HIKCIUIyaTallud COOPYKEHUN BOJOIOJArOTOBKH, BBIIIOJIHEHA
PEKOHCTPYKIMS (PUIBTPOB HAa OYHMCTHBIX COOPYKEHUSX BOJOMPOBOJIA: 3aMEHA JPEHAKHOW CUCTEMbI W3
CTalmbHBIX TPYO Ha monmumepHyio cucrtemy «llomunedy; 3ameHeHa 3arpy3ku CKOpBIX (UIBTPOB Ha
KBapLEBbIl IMECOK; YCTAaHOBJIEHO Ha Bojao3abopa r. OneHeropcka pbl0O3alIUTHOE YCTpoiicTBO. Jlist
CHIDKEHHS TIOTpeOJICHHS SHEPropecypcoB YCTAHOBJIEH YaCTOTHBIA IpeoOpa3oBarelb Ha HACOCHOU
CTaHIMH 2-T0 oabEMa. Ha 0UMCTHBIX COOPYKEHUSIX BOJAOMPOBOA BBE/ICH B SKCILTyaTallli0 aBTOHOMHBIN
UCTOYHUK TeryiocHaOxkenus. [t cokpamenus nmorepb Boabl odecrieder 100% ydu€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 HPOMYCKAETCs Yepe3 BOJOOYHCTHHIC
coopyxeHus (OCTalbHOE - 0€3 OYMCTKM Ha HYXKIbI MpeAnpustuit). Bomo3abop o3zepa Ilepmyc (ropon
Oneneropck) ob6opynoBaH 4-Msi HACOCHBIMU arperaramu C 3JeKTPOABUTATESIMI MOIIHOCThIO 630 kBT
(HanpspkeHue nutaHus 6 kB), pexxuM paboThl — HeNPepPhIBHBIM.
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duznueckoe coCTOAHNE BOIBI

Best Boma Ha 3emite HENIPEPBIBHO MEPEUYHUIIACTCS U COBEPIIAECT KPYroBopoT. UTo OBl MOHATH 3TO,
oOpaTtuMcst cHavalia K HEKOTOPBIM (PU3UKO-XUMUYECKHM CBOHCTBAM BOJIBI.

Ham 3HakoMBbI Tpu (U3HYECKUX COCTOSHUS BOJABL: TBEpHoe (JIE€m), kuaKoe (COOCTBEHHO BOja), U
ra3oo0pazHoe (BozsHON map). Bce oHM — pe3ynbTaT pa3iMyuHBIX B3aUMOJCHCTBUN MEXKIY MOJCKYJIaMU
Boael (H20). Ha Hux neiictByer nBe cuibl. OmHa — cnaboe B3aMMHOE MPUTSHKEHHE, Ha3bIBAEMOE
BOJIOPOJHON CBA3BIO, KOTOPOE BO3HUKAET M3-32 TOTO, YTO aTOM BOJOPOJA OIHOM MOJIEKYJIbI
MPUTSTUBACTCS aTOMOM KHCJIOpOJa Ipyroi MojeKkyibl. BogopoaHas cBsi3b yaepKUBAaET MOJIEKYJIbI BOJbI
BMecTe. Bropas cuna o0ycioBIeHa KMHETUYECKOW SHEpPTrHel KoJeOaTeIhbHOro JBMKCHUS, MPHUCYIIETO
BCEM aToMaM U MoJjieKylaM. Kunetuueckasi 3HEpIrusi CTPEMHUTHCS Pa3beAMHUTD MOJICKYIIbI BOBL.

Kunernueckasi sHeprus yBeIUUYMBAETCS C TEMIIEpaTypoil, pa3pbiBas BOJOPOJHBIE CBS3M; BOJIA
MEPEXOJIUT B APYTrOoe COCTOSHUE.
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Pac 1

Hackonbko IpoYHO MOJEKYIBI BOBI YAEPKUBAIOTCS BMECTE (@ CII€JOBATENIBHO, U (PU3UUECKOE
COCTOSIHUE BO/Ibl), 3aBUCUT OT COOTHOLLICHUS MEXKY BOJIOPOTHON CBSI3bIO U KHHETUYECKOM SHEepruen
MoJieKyl puc. 1. BogopoaHas cBs3b OCTOSIHHA 10 CHJIE, @ KUHETUYECKAs SHEPTUsI 3aBUCUT OT
TEMIIEPATYPBL: YEM TEIIEE, TEM OHA BBIIIIE.

[Tpu Temneparype Huxe Touku 3amep3anus (0 oC) kuHeTHYeCKast FHEPT sl MOJIEKYJI 110
CPAaBHEHHUIO C BOJOPOJHOM CBS3BIO0 HN3KA, I03TOMY MOJIEKYJIBI 3aMEP3al0T HA MECTE B ONPEACIEHHOM
nopsiake. [lomyuaercs néa. [lpyu moBbIIeHNN TeMIIepaTypbl YBEIUNYUBAIOLIASCI KHHETHUECKAs SHEPrus
OyKBaJIbHO pacIaThIBAET 3Ty CTPYKTYPY: MPOUCXOAUT oTTauBaHue. OIHAKO, €ClIi BOJOPOIHAS CBSA3b
pas3pylaeTcs B OTHOM MECT€, B IpyIOM OHa BO3HUKaeT. MOJIEeKybl Kak Obl «CKOJIB3AT» APYT 1O APYTY,
HO yZI€pP>KMBAIOTCS] BMECTE. DTO — HKHUAKOE COCTOSHUE BOJIBI.

Hakonen npu Temnepatype kumnenus (100 oC) kuHeTHYECKOM 3HEpPrun 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 BOASHOM Map, a €ro KOJIMYECTBO
U3MEpPSETCS KaK BIAXKHOCTD.
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Puc. 2 ®uznueckoe coctosinue Bojbl. [Ipn KOMHAaTHON TeMIiepatype KUHETUYECKask SHEPrus
MO3BOJISICT BOJIOPOIHBIM CBSI3M (MYHKTHPHBIC JIMHUH) PBATHCS M 00Pa30BBIBATHCS BHOBb; 3TO )KHUIKOE
cocrosinue. [1o Mepe oxnaxkaeHust BOJbI €€ MOJIEKYJIbl TEPSIOT SHEPTHIO U MPOYHO COENUHSIOTCS,
obpasyercs néa. [Ipu HarpeBaHUU MOJIEKYJIbI TOTYYAIOT TOCTATOUYHO YHEPTUU ISl TOTO, YTOOBI
MOJIHOCTBIO MPEO0JI0JIETh C1a00€e B3aUMHOE IPUTSKEHUE; TToydyaeTcs BosHo nap. Ecnu ero oxnaauTs,
MPUTSDKEHUE MEXKYy MOJICKYJIaMH BHOBb YICP)KHBACT UX BMECTE; B PE3yJIbTaTe BHOBL O0pa3yeTcs BOJA,
T.€. IPOUCXOUT KOHAeHcalus. [Ipu Bcex 3TUX U3MEHEHUAX (PU3NYECKOTO COCTOSHUS CaMU MOJIEKYJIbI
ocTaroTcs oauHakoBbiMu: H20

Kpyrosopor BOabI

KpyroBopot Boabl Ha 3emiie, Ha3bIBaEMbIi TaKkKe TUAPOIOTMUECKUM ITUKIIOM, H300pakEH Ha
puc. 3. B o0mmx ueprax OH BKJIIOYAET IMOCTYIUICHHE BOJBI B arMocdepy MpH HCIAPCHUU H
BO3BpallleHUHU €€ Ha3aJ B pe3yJibTaTe KOH/ICHCAIIUH U BBIMIAJCHUS OCA/IKOB.
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Puc. 3 Kpyroopot Bojbl. Besi Bojia Ha 3emiie MOCTOSHHO PEeUKIN3YeTCs MyTEM UCTIApEHUsT WU
TpaHCIIUPAIUH{, KOHACHCAIIMY U BBIITAICHUS B BUJIE OCATKOB.

Boaa B atmocdepe

Hcnapenne uIér ¢ MOBEPXHOCTU OKEAHOB, 03€p, PEK, MOYBBI M JPYIMX BIIAKHBIX MOBEPXHOCTEM.
Bonbmoe konauuecTBO BOABI MOCTYHAET B aTMmocdepy IMpH TpaHCOHMpaluu pacTeHusMu. CoderaHue
WCIIapEHUs U TPAHCIIUPALIMKA HA3BIBAKOT YBAIIOTPAHCIIMPALIUEH.

BoasHoil map B BO3AyXe OObIYHO ONpPENENsAoT (M OLIYIIAlT) KaK BIAKHOCTb. MakcUMalbHas
BO3MOJHasd BJAXKHOCTb BO3JyXa HU3MCHACTCA B 3aBUCHUMOCTHU O TCEMIICPATYpPhbI, IMO3TOMY 0OBIYHO
U3MEPSAIOT OTHOCUTENBHYIO BJIaKHOCTh, T.€. KOJMYECTBO Iapa MO CPAaBHEHHIO C €ro MaKCHMallbHbIM
KOJIMYECTBOM, KOTOPOE MOXKET COJAEPIKaThCsl B BO3JyX€ IPH JTAaHHOW TeMIepaType; 3Ty BEIUYHHY
BBIPAKAIOT B NPOLIEHTAX.

Uem Temuiee BO3AyX, TeM Jjerde OH BOupaeT B cebs Biary M TeM OoJibllie BOJISHOTO Mapa
ynepxxuBaer. VIMeHHO mosToMy Bbl Hcmonbe3yere ropsiumii Bo3ayX, 4TOOBI HOCYIIUTH BoOJOCHL U
HAITPpOTHB, YEM XOJIOAHECC BO3AYyX, TEM MCHBIIC OH MOXKET COJACPIKAThL BJIaru. KOFJI& BO31yX MaKCUMAJIbLHO
HACBHIIIEHHBIM BOJASIHBIM IApoOM, OCTYXaloT, BOJa KOHJIEHCHpYETCs: €€ MOJIEKYJbl OOBbEIUHSIOTCS B
Karnenbku. Jlerde Bcero 3To MpoOMCXOIUT Ha TBEPIIBIX TOBEPXHOCTSX: TaK «3allOTEBAET) XOJIOJIHOE CTEKIIO
U oOpazyercst poca Ha TpaBe. B aTMocdepe Bosla KOHAECHCUPYETCS Ha YaCTHUYKaX IbLUTH, B pe3yJabTaTe 4ero
oOpa3yercsa TymaH U oOnaka. Korga 3Tu KariM wiM KpUCTAJUTMKU Jbja (€ciu TemrepaTypa HUKe HyJs)
CTAHOBSITCS JOCTATOYHO KPYIHBIMHU, HIET TOXKAb WK CHeT. Puc. 4.
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Puc. 4 [Ipu HEM3MEHHOM KOJIMYECTBE BOJBI B BO3[yXEe OTHOCUTEIbHAS BIa)KHOCTh YBEJIMYUBACTCS,
KOr/ia Temreparypa najaaer. Eciu Bo3ayx oxiaxaaercs 10 TeMIepaTypbl HUXKE TOUYKN BOJAOHACHIIICHUS
(100%), mporcxoauT KOHACHCALIMA U BbIMaIal0T ocaaku. [Ipu HarpeBaHuU €ro OTHOCUTEIbHAS
BJIQ)KHOCTb I1]1a€T.

Ocaaku
Pacnipenenenuie ocaakoB 1o 3emiie — OT MOYTH HYJIS B OJIHUX PETHOHAX J0 3 M. U OoJiee B IpYrux

— B OCHOBHOM 3aBHUCHT OT JIBIYKEHUS XOJIOAHOTO BO3AyXa B aTMOcdepe.

Korna Bo3ayx momnumercsi, oH ocTbiBaeT. [loaTomy Hambosnbiiee KOIMIECTBO OCAJAKOB OOBIYHO
BBITIAJIACT 1101 BOCXO/ISIIIIMMH BO3IYIIIHBIMU MMOTOKaMU. VI HAMPOTHUB, OMYCKasCh WJIM OCTAaBasiCh HAa MECTE,
BO31yX HarpeBaetcs. [loaTomy Tam, rae npeobaagaroT HUCXOASIIKME BO3TYIIHBIE IIOTOKU WM BO3AYIIHAS
Macca HEIOJBUYKHA, OCAJIKOB BBIMAJAA€T MEHbIIEC BCEro. Koraa Bo3AylIHbIE MAacChl TO MOJAHUMAIOTCS, TO
OIyCKaIOTCA, OCAJIKH BBINAJAI0T MIPEPHIBUCTO U HEPaBHOMEPHO. OHAKO CYIIECTBYET JBE CUTYallUH, IIPH
KOTOPBIX 00pa3zyroTcs Oojiee WM MEHee TOCTOSHHBIC BOCXOMSAININE (MHOTO OCAJKOB) WM HHCXOJSIINC
(Mao ocaaKoB) MOTOKH BO3/1yXa.

Bo-niepBbix, conHile Hanbosiee WHTEHCHBHO HArpeBacT 3€MIII0 B SKBATOPHAIIbHBIX paOHaX, T7Ie
Jy4d TMagaloT Ha TOPU3OHTAIBHYI) MOBEPXHOCTh MOJ YIJIOM MAaKCHMajbHO MPUOIIKAIOIUMCS K
npssMoMmy. B cBoro ouepenp OT TEMIOW 3€MJIM HAarpeBaeTCsl BO3AYX, KOTOPBIM MPU 3TOM PACIIUPSIETCA U
MOJHUMAeTCsl BBEpX. Bocxonsuiue MOTOKH OCTBIBAIOT, MMOCKOJIBKY HH3KOE JIaBICHUE B BEPXHHUX CIOSX
atMocdepbl CIOCOOCTBYIOT JaNMbHEHINIEMY PACHIUPEHUIO BO3/yXa, OT/AIOIIETO TEIJI0 U B KOCMHUYECKOE
MIPOCTPAHCTBO. B KOHIIE KOHIIOB OCTHIBIIMMN BO3/IyX MEPECTAET yIEPKUBATH HAXOASAIIMICST B HEM BOIASHOMN
nap, ¥ B pe3yJbTare BBIMANACT MOXKIb. TakuM oO0pa3oM, B SKBATOPUAIBHBIX pallOHAX TMOCTOSHHO
BbIMa/laeT OOJBIIIOE KOIUYECTBO 0CaakoB. Ho BO3MyX MOJHUMAIOMIMIICS HaA AKBATOPOM, JOJDKEH PaHO
WJIU TIO37JHO OMYCTHUTHCSI BHU3. DTO MPOUCXOIUT B CYOIKBaTOpHAIbHBIX pernoHax (Ha 250 — 300 ceBepHee
U I0’KHEE DKBATOpa), B pe3ynbTare 4ero TaM oOpa3yroTcs MYCTHIHU (PUC. 5), B YACTHOCTH adpUKaHCKas

Caxapa.
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Puc. 5 DxBaTopuanbHbIe T0KIEBbIE Jieca U CyOIKBaTOpHalbHbIe MycThIHU. COTHEUHas pauaIus
MaKCHUMaJIbHO HarpeBaeT 3eMJII0 B IKBATOPHAIBHBIX 00JIACTAX, B pe3yJbTaTe 4Yero oOpa3yeTcs
BOCXOJISIIIHME TOTOKU BIAXKHOTO Bo3Ayxa. Korna oH, moAHUMAsCh, OCTHIBAET, 3/1€Ch BHIMAIal0T OOUIbHBIC
0CaJIKH, 00ECIIEYNBAIOIINE BJIATOM TOKACBBIC TPOMTUYECKHE JIeca. 3aTEM BO3IyX OMYCKAETCS B
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Cy03KBaTOpUaNbHBIX 00sacTsX. [Ipy 3TOM OH CTaHOBUTCS TEIIEE U €r0 OTHOCUTENbHAS BIAKHOCTh
M1a/12eT, YTO MPUBOIUT K 00Pa30BaHUIO CYOIKBATOPUAIBHBIX YCTHIHb.

BTOpaSI CUTyauus CKJIIaAbIBACTCA TaM, i€ macCaThbl (BeTpBI, MOYTH HCIIPCPBIBHO AYHOIINUEC B OAHOM
HaIpaBJICHUN) HATAJIKUBAIOTCS Ha TOpHBbIC XpeOThl. [Ipr 3TOM BIaKHBIA BO3AYX YCTPEMIISICTCS BBEPX U
OXJIAXKAACTCA, YTO NPHUBOAUT K O6I/IJIBHBIM OoCaJIkaM Ha HaBCTPCHHBIX CKJIOHAX. OI[HaKO, Korga IIOTOK
BO3/yXa MEpeTeKaeT uepe3 XpeOeT M OMyCKaeTcsl Ha JIPYroil ero CTOpOHE, OH HarpeBaeTcs, U €ro
CIIOCOOHOCTh  YACpXKHUBaTh Biary yBenuuuBaercsa. ClieoBaTenbHO, MYCTHIHM O00pa3yloTcs Ha
MOJIBETPEHHBIX CKJIOHAX rop. ['0BOpSAT, YTO CyXue PErHOHBI, TJIe BO3AYX CITyCKAeTCsl C TOp, HAXOIUTCS B
o eBoi TeHU. CamMble CypOBBIC TI0 YCIIOBUSIM IYCTBIHH 00pPa3yIOTCsl MMEHHO 3/1eCh. (pHC. 6)
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Puc. 6 JloxxaeBas TeHb. BiaakHbIi BO3MyX OXJIaXKIAeTCs, TOAHNMAsCh HA TOPHBIX XpeOeT, 4To
IPUBOJUT K BBINAJAEHUIO OOJIBIIOrO KOJMYECTBA OCAAKOB Ha HaBEeTPEHHBIX CKJIoHaX. Ha HaBeTpeHHOM
CTOpOHE XpeOTa CO3/1al0TCs MMyCTHIHHBIE YCIOBHS, TaK KakK, OMYCKasiCh, BO3yX HarpeBaeTcs U BOUpaeT B
ce0s Bi1ary U3 1OYBBI.
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Boga na IMMOBEPXHOCTHU U B rﬂyﬁune 3€EMJIN

Bona, monagaromiasi Ha 3eMJII0 B BHJIE OCAJIKOB, MOXET CIIEOBATh JIBYMS Pa3TUYHBIMU TyTSIMHU:
au00 BMUTHIBACTCA B TMOYBY (MHMHUIbTpAIUs), JUOO CTEKAaeT Mo HeH (IMOBEPXHOCTHBIN CTOK). OYeHb
BaXHBIW MMOKA3aTellb — OTHOIICHHE MH(PIIBTPAIHS/TIOBEPXHOCTHBIN CTOK. [10 MOBEpXHOCTH BOJA CTEKAET
B PYYbM M PEKH, HANpaBJIOIIMECS K OKeaHy WM B JIPyIHE MecTa, TJie MPOUCXOAMUT HMcrapeHue. Bee
03€pa, Mpyabl, py4bH, PEKH U APYrue BOJOEMBI TOJ OTKPBITHIM HEOOM HA3bIBAIOTCS MOBEPXHOCTHBIMU
BOJIAMH.

Jlist BOUTHIBAIOMICHCS BOABI TaKXKe CYIIECTBYET JBa albTCPHATUBHBIX MyTh. OHAa MOXKET
YIEPKUBATHCS B TTOYBE B KOJUYECTBE, 3aBUCAIIEM OT BOJOYACPKUBAIOIICH CIIOCOOHOCTH TIOYBHI. Takas
BOJIa HA3BIBACTCS KAWLUISIPHON U BO3BpAIAETCS B aTMOChEpy MyTEM IBANIOTPAHCTIHPAITUH.

BriuThiBaromiasicss BoJia, KOTopasi HE YACp)KHUBAeTCs B MOYBE, HA3bIBACTCS TPABUTAIIMOHHOMN, TaK
KaK, yBJIEKaeMasl CUJIOW TSKECTH, CTEKAeT, WIHM MPOCAYMBACTCS, HU3 IO MOpaM U TPENIMHAM B 3eMIIE.
OpHaKo paHO WM MO3JJHO IPaBUTAIIMOHHAS BOJA JOCTHTAeT HEMPOHUIIAEMOTO CJIOSI TOPHOM TIOPOIBI WK
TUTOTHOW TJIMHBI M HAKAITMBACTCSI HAJl HUM, 3aIOJHSS 37€Ch BCE MOPHI, TPEIIUHBI U MyCTOTHL. Takue eé
3arachl Ha3bIBAIOT TPYHTOBBIMHU BOJIAaMH, a UX BEPXHIOI T'PaHMIy — YPOBHEM I'pYHTOBBIX Boji. (Puc. 7)
['paBuTaIMOHHAS BOJA CTAHOBHUTCS T'PYHTOBOH, JIOCTHTas JTOTO YPOBHS, TOYHO TAaKKe, KaK JIOKJEBas
BOJ/Ia CTAHOBUTCS 03EPHOM, Momnajaasi Ha MOBEpXHOCTh o3epa. Koiozel cienyer Konarh Ha TyOUHY HUXKE
YPOBHSI TPYHTOBBIX BOJI. Torma cBOOOJHO MEpeMEIaronascs 3/eCh BoJa CTEYET B HEro M 3alOJHHT 10
9TOTO YPOBHSI.

Puc. 7 Cyan0a Boas! npu nHuiasTpanuu. Bona,
BIINTHIBAIOIIASCS B IIOYBY U yIEpKUBAaeMasl B HEM,
Ha3bIBaeTCs KanuusipHoi. Korna nousa ero
HachllaeTcs (JOCTUTAET M0JIEBOM BIaro€MKOCTH),
JIOTIOJIHUTEIbHAS MHPWIBTPALMOHHAS BOJA
mpocavYyuBacTCsAa BHU3 110/ ﬂGﬁCTBI/ICM CHJIBI
TSKECTH U HA3bIBAETCS TPABUTALIMOHHOM.
HaxarmmBasich Haa BOOOHCTIPOHUIIAEMBIM CIIOEM U
Rante 3aII0JIHSIS 31€Ch BCE ITyCTOTHI TPYHTA, OHA
- ﬂpocaqusmmgcgqg 00pasyeT rpyHTOBBIC BOJIbI. MIX BepXHss rpaHuIia

Kanunnapuaﬂ

paluma st HAa3bIBACTCSl YPOBHEM TPYHTOBBIX BO/I.

o sala

Bposeub rowvo&ux 852
Lh 2 =

e B -
u;hpouu uaena,q -h.

nopS AU HG .-'

[ToazemHbIE CIIOM MOPO/BI YACTO 3aJIETAIOT HAKJIOHHO, YTO 3aCTaBJIIET IPYHTOBBIE BOJbI MEICHHO
neperekaTtb MOoA00HO OrpoMHBIM pekaMm. Ciou MOpHCTOro MaTepuaia, M0 KOTOPbIM OHHU JBUXKYTCH,
Ha3bIBaIOTCS BOJOHOCHBIMU rOopu30oHTaMU. dDakTuueckoe ux 3ajeranue ObIBaeT BECbMa CIIOKHBIM.

[Ton nedicTBMEM CHIIBI TSDKECTH, OT 30HBI TOIOJIHEHHUS, TPYHTOBBIE BOJBI MOTYT JBUTAThCS I10
BOJIOHOCHOMY CJIOIO, KOTOPBIM B TAKOM CJIy4ae Ha3bIBa€TCsl apTE3UAHCKUM, JI0 TEX IOp, TOKA HE BBIMAYT
Ha TOBEPXHOCTh, 00pa3zys €CTeCTBEHHble pOJHUKHU. MHOrja BoJa BBITEKAET Ha IOBEPXHOCTh Ha
OTHOCHUTEJIBHO HIMPOKOM MPOCTPAHCTBE, a B JIPYTHX CIydasx JOBOJBHO MOIIHOHM cTpyEil ObET M3 ogHON
TOUKH. B cBOIO ouepenp pOJHUKY MUTAIOT PYYbH, peKU U 03€pa. TakuM 00pa3oM, TPYHTOBBIE BOJbI CHOBA
CTAaHOBSITCS 4YaCThIO IMOBEPXHOCTHBIX. OJHAKO POTHHUK o0Opa3yeTcss TOJbKO TOrJa, KOIJa YpOBEHb
TPYHTOBBIX BOJ| IPOXOJUT BBIILIE HETO, a, €CJIM OH MMOHM)KAETCS, POJHUK IEepPEChIXaeT.
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BosoHENPOUY LaEM,

A2 MopogA _ -

Puc. 8 BogoHOCHBIN TOPU30OHT MOKET 3ajleraThb MEXKIY ABYMs BOJOHEHNPOHULIAEMBIMU CIOSMU;
IIPU 3TOM, IOCKOJIBKY 30Ha €ro IMOIMOJIHEHUS Pacloyio’keHa Ha 0ojiee BBICOKOW BBICOTHOM OTMETKH, BOJA
HAXOJMUTCA B HEM IO AaBJIeHUEM. Takue BOJOHOCHBIE TOPU3OHTHI HA3BIBAIOTCS APTE3UAHCKUMU.

Bces Boma, xoTopyro Mbl ynotpeOiisieM, B TOH HJIM MHOM TOYKE M3bIMaeTcs u3 Kpyrosopora. Emé

CTpalllHEe TO, YTO B THUIPOJIOTHYECKUN LUKJI MOTYT MOMACTh BCE ITPOU3BOJMMBIC HAMHU OTXOJbl U
3arpsi3HUTEIH.
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Bonocnat:xenue r. QjieHeropcka

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.

Henanexko ot ropona, pacrosnoxeHo o3epo bosbmas Mmanapa — xpynseiimee B MypMaHCKOR
obnactu u 14 B Poccuu 1o miomaan BOJHOTo 3epKaja (PUCYHOK 9).

é--' ;
L
Sl
s X PO .\ Su""-. N
= [IZeTN Einerd
03. Kaxosepo
:(
y ':uccr.zii
03. Komcomonscxoe
|
03. Kpyznoe~~
03. [Inockoe |

‘ AranoHu Sop

{

03. boavwasn H.M'éudpa

Pucynox 9. O3épa r. Oneneropcka
Hcrounukom BosocHabxeHMs B ropoae OneHeropcke sBisercs ozepo [lepmyc.
[Tutanue o3epa — MOBEPXHOCTHOE, B OCHOBHOM 3a CUET PYYbEB, BITAJIAIONINX B HETO C Pa3IMYHBIX
HaIpaBlIEHUH, B TOM uKcie pydeil be3bIMsHHBIN, Oepyiuii cBoe Hadao B ropojae OJeHeropcke, a Takxke
TaJIbIX CHETOBBIX BOA U )IO)K}IGf/i. 3Ha‘-H/ITeJ'II)Hy10 POJIb B IMTAaHUHU 03€pa UT'PAIOT IMTOA3CMHBIC BOJbI.
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TexHoJI0rusl BOAONOATOTOBKH

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

B 30ne orBerctBeHHOCTH ywyacTka OCB, mexa OBKC, nHaxoauTcsi BOJONOATOTOBKA MUTHEBOMH
BOJIBI, BKJIFOYAOMIAsl B ce0s1 0OCITy’)KMBaHHE BOI03a00PHBIX COOPYKEHUM, HACOCHBIX CTAHIIUN, OYMCTHBIX
COOPYKEHHI BOJIONIPOBO/IA, TPYOOIIPOBOJIOB, a TAK)KE€ KOHTPOJIb KaueCcTBa BOJIOTIOITOTOBKH.

OCHOBHBIMU 3JIEMEHTAMU TEXHOJIOTHUECKON CXEMBI SIBIISTFOTCS

- BoozabopHoe coopykeHne UCTOYHHUKA BOJIOCHAOKCHUS;

- Hacocnas crannms I mogpéma;

- MaructpanbHbie BOJIOBOJIBL;

- O4KCTHBIE COOPYKEHUSI BOJIOITPOBO/IA;

- PactipenenurenbHbIC CETH.

Cxema BojiocHa0eHUs mpecTaBieHa Ha pucynke 10.

Marworpansmsie sogosogn:
Pacnpegenwrensmeie ceru

Pucynok 10. OcHOBHBIE 3JIEMEHTBI CUCTEMBI BOJIOCHA0XkeHUs T. OneHeropcka

OcHoBHas 3a7auya CUCTEMBbI BOAOCHAOXKEHUs — obecrieueHue notpeduteneil Boaoi Tpedyemoro
KOJIMYECTBA, TPeOYeMOro KadecTBa, 1o HeOOXOIMMBIM HAIIOPOM, TIPH COOJTIOICHUH OecriepeboitHocTH e€
MOJIaYH.

Bonozaboproe coopyxkenne B ropone OneHeropcke, pyclioBOrO THIA, KOTOPOE OOBEAWHEHO C
HACOCHOM cTanuelt 1 moabEma, yepe3 BoJonpuéMHBI komoen. CxeMa npeacTaBieHa Ha pucyHke 11.

Beperosos xonogey

CamMoTeuHbIe MHHHW Marucrpansibie

Fogosoqbl

Ha OCB

s WL

Oronosox

Pucynoxk 11. Cxema 3a60pa BOABI U3 MOBEPXHOCTHOTO HCTOYHUKA
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3a00p BOBI OCYLIECTBISETCS YePE3 Or0JI0BOK, 000PYI0BAaHHBII PHIOO3ALIUTHBIM YCTPOHCTBOM.

Janee, 1Mo caMOTE€UYHBIM JIMHUSAM, BOJA IOCTYNAeT B BOJONPUEMHYIO KaMmepy OeperoBoro
konozaua. HacocHoil cranuued 1-ro mogbema BoJa MOAAETCS MO JBYM MarucTpalbHBIM BOJOBOJAM, Ha
TOPOJCKHE BOJIOOYHUCTHBIE COOPY)KEHHUS, KOTOPHIE PACHOJOXKEHBI B 7 KM OT HAacCOCHOM CTaHIMU 1-ro
nojxbeMa.

[TpoekTHass MOLTHOCTb JEHCTBYIOIMX OYUCTHBIX COOPYXKEHHUH BOJONPOBOJA COCTABISAET 33, THIC.
M3/ CyTKH.

Cranmus OCB cocTouT U3 cleayrommuX OCHOBHBIX AJIEMEHTOB, MPEACTaBICHHBIX B Ta0uIe 1.

Tabmunua 1 — CocTtaB coopykeHHit

Neri/mm Hanmenosanue KonnuecTBo; mt.
1. Buxpesbie cMecurenu 2
2. T'opuzoHTaIBEHBIE OTCTOMHUKU 4
3. Ckopble QUIBTPHI 4
4. Pe3epByaphbl 4HCTOM BOBI EMKOCTBIO 110 1000 M KayIbIii 2
5. XnopaTopHast 1
6. HC-2 1

Ha OCB npumensercs TpaaullMOHHAs  JBYXCTyIleHYaTas CXeMa OYHCTKH  BOJBI,
npelycMaTpuBaionas MpeIBapuUTelIbHOE XJIOPUPOBAaHUE, OTCTaWBaHME M (PUIBTPOBAHHE HA CKOPBIX
MEJIKO3EPHUCTHIX (QUITBTPaX.

Cxema npeacraBieHa Ha pucyHke 12.

AnoparopHas

Ha nposnmomany
HC-2
Bepruxans s
X pEsoH
[ 1 cMecHTENs
Oeeem

Ha wyscasi OCB

I = ———

Py

[opMIoHTARb BT
' OF:J’G:H::P‘ - ,{Xf /’ﬁ:W ‘W
|

1 B pacnpesennrensHyo
4 cers ropoas

Or He-1 ] i
CROPEIN G TH :

Pucynok 12. Texnonoruueckas cxema OCB

[IpenycmotTpens! cneayronie 3Tamnbl BOAOIOATOTOBKH:

- Bonma, ot HacocHo# ctaHiuu 1-ro moabéMa, MO0 MarucTpajbHBIM BOJOBOJAM MOMAETCS Ha
CMECUTEITh;

- XJopHast BOJIa OT XJIOPATOPHBIX YCTAHOBOK BBOJIUTCS B TPYOOIIPOBO/T TIEPE] CMECHUTEIIEM;

- B cMecuTene mpouCXOOUT CMENIMBAHUE BOJBI C PACTBOPOM THIOXJIOpUTa HaTpus (
MIPOUCXOAUT 00€33apaKUBAHKIE BOJIBI M YKPYITHEHUE METTKOUCIIEPCHBIX 3arpsi3HEHU);

- [Tocne cMecuTens, Boja mogaércst B 070K TOPU3OHTATBHBIX OTCTOMHHUKOB, TJI€ MTPOUCXOTUT
€€ OCBETJICHUE;

- OKOHYaTETHHBIM 3TAIIOM OYUCTKH, SIBJSETCS (PUIBTPOBAHUE BOIBI HA CKOPBIX (DUIBTpax;

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

- Hacocnast cranmus 2-ro mogbpéma oOecnedmBaeT TexHonormdeckue HYx)Iel OCB wu
MIPOU3BOJICTBEHHBIC HYKbl KOMOMHATA M KOTEIHHOU.
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CymectBytomas texHosorudeckas cxema OCB mo3Bosiser o0ecrnednTh Ka4eCTBO IMHUTHEBOU
BOJBI  COrJacHO  ycraHoBIeHHbIM  TpeboBanusm  CanlluH 2.1.4.2580-10 «IIutbeBas  Boja.
I'nruennueckue TpeboBaHUs K Ka4yeCTBY BOJIbI IIEHTPAJIM30BAaHHBIX CHUCTEM MHUTHEBOIO
BojiocHaOkeHus1. KOHTpos KauecTBay.
KoHTposb kauecTBa NUTHEBOM BOJIbI, TPOBOAUTCS IO CIAEAYIOIIMM OCHOBHBIM MOKA3aTEIIsAM:
- lIBeTHOCTH;
- MyTHOCTS;
- 3amnax;
- IIpuBkyc;
- Hanmuume BpenoHOCHBIX OaKTepHi.

KonTponb kauectBa nutbeBoil Boabl Ha OCB ocymiecTBisieTcss €XeIHEBHO, aTTECTOBAaHHOMU
XUMHUKO-0aKTepHOJIOTHYEeCKOH  JlabopaTopueil  BO  B3aUMOJEHCTBUM C  CaHUTapHBIMH U
IPUPOIOOXPAHHBIMU CITYKOaMU TOpoJa.

KonTponb ocymectisiercs, He Toabko Ha OCB, HO ¥ IO KOHTPOJIBHBIM BOJIOPA300PHBIM TOUKAM
ropoza:

- HC-2;

- [lepen nocrymienrem B pacnpenenuTennbayro cetb —PUB;

- BKP-1 V. [lepBomaiickas;

- BKP-2 V. 3anannas;

- BPK-3 Viu. Hosas.

CymiecTBytomnasi ciCTeMa KOHTPOJIS IO3BOJISIET CBOEBPEMEHHO CUTHAIU3UPOBATH 00 M3MEHEHUSIX
KaueCTBA BOJIbI U MPEAYNPEKIATh BOSHUKHOBEHNE HECTAaH JAPTHBIX CUTYaLlUM.
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BonoorBeaenue
(kaHaJIM3anMA)
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N3 ucropuu pa3sutus

HcTopusi KaHaJIM3allMOHHBIX COOPYXEHHM HacuuThiBaeT okoso 5000 ser. B smoxy Heomura B
Basunone, Meconoramuu, Erunte m Accupuu u3-3a 3aCylUIMBOTO KJIUMAaTa JIKOJUW CTPOUIIA CUCTEMBI
KaHAJIOB JUIs TIOJIMBHOTO 3€MJICICIIHS, YaCTh KOTOPBIX BIOCJIEICTBUU MEPEOOOPYIOBAIM U HCIIOIB30BAIN
JUIsl OBITOBOTO BOJJOCHA0KEHMSI, & C POCTOM HaceJIeHUs B TOpoJax— U KaK KaHAJIM3alIUIO.

**OmHO W3 HaWMBBICHIMX JOCTHXKCHHMHA PUMCKON WHkeHepHoW Mbiciau. Cloaca maxima (OT nat.
«cluo» - «uuctuth), nmocrpoeHHas JI. TapkBuamem Ilpuckom 3a 600 neTr mo H. 3., MHOTHE BeKa
OCTaBajaCh CaMOW COBEpIIEHHOM KaHaJIM3alMOHHON cucreMod B mupe (BmioTh g0 XIX Beka) u
CYILIECTBYET M B HacTosiliee Bpems. JTO OOJbIION 3aKpBITHI KaHaj, A0 MSITH METPOB B UIMPUHY, a
BBICOTOM Ooutee 4-x, anuHoi 800 MeTpoB U nposoxeH Mexy Kanuronuiickum u [lanatuHCKUM X0IMaMu
OT TJIaBHOTO ropojckoro ¢opyma k pexe Tubp. CteHsl U cBOJ KaHalla, ObUTH BBIJIOKEHBI U3 TaOUICKOTO
KaMHs, JIBa METpa B JAJIMHY U METP B LUMPHUHY, LIEMEHT IIPU CTPOMUTENILCTBE HE mpuMeHsics. 1 xord c
MOMEHTA MOCTPOUKH TTponuio okojo 2500 net, «Maximay HaXOJUTCS B XOPOIIEM COCTOSIHUM, H €€ YCThe,
o0pasyromye NoJyKpyriIyio apKy B cTeHe HabepexkHoi Tubpa, u ceiiyac MOKHO YBUAETh B HCTOPHUYECKON
yacTu Puma.

**Korna ceiH puMckoro ummneparopa Becnacuana (Tut ®@nasuii, mpaBui B 69-791T H.3.) yIpekHYI
OTI1Ia 3a TO, YTO TOT BBEJ HaJor Ha kaHanu3anuio (Cloaca maxima), OTel HPOTSAHYJ ChIHY TOPCTh MOHET:

- OHU HE MaxHYT, CHIHOK...

Kananuzanus— o0AHO M3 HEOOXOAMMEHIINX >KU3HEHHO-BaXKHBIX Ojar. be3 Hee He moriu Obl
CYIIECTBOBATh OOJIBIIE TOPOJA, B HUX HEBO3MOXKHO OBUIO OBI XKHUTh W3-3a Oone3Hel u smmaeMuid. [lox
CUCTEMON BOJOOTBEJCHHUS MOHUMAIOT KOMIUIEKC CAHUTaApPHO—OKOJOIMYECKUX MEPOIPHUSITHH U
WH)KEHEPHO — TEXHUYECKHUX COOPYKCHHH, 00ECIeunBaIOLINI OBICTPBIi cOOp, OTBEICHHE 3a TPEICIbI
HACEJIEHHOT0 MyHKTa, OYHCTKY, 00e33apakuBaHre U cOPOC B BOJIOEMBI CTOUHBIX BOJI, & TaK)Ke 00paboTKy
00pa3yromuxcs 0CaaKoB.

CTouHbIe BOABI

CrouHble BOJOBI — 93TO MPECHBIC BOJBI, W3MEHHBIIWE IIOCJIE HCIIOJIB30BAaHMUS B OBITOBOM W
MPOU3BOJICTBEHHON JEATEIILHOCTH YeJAOBEKa CBOM (PU3UKO-XMMHUYECKHE CBONCTBA U Tpelyrolue
OTBEJICHUS.

[To mpoUCXOXIEHUIO CTOYHbIE BOJBI OBIBAIOT:

- XO3SIICTBEHHO-OBITOBBIE — MOCTYMAIOIINE U3 YHUTA30B, PAKOBUH, BAHH U MPOYUX IPUOOPOB; OHU
00pa3yIoTCs B KWIBIX, OOIECTBEHHBIX, aIMUHUCTPATUBHO-OBITOBBIX M MIPOMBIIIICHHBIX 3aHUSX;
NIPOM3BOJICTBEHHBIE — OOpasylomIMecss B pPe3ylbTaTe WCIOIB30BAaHUS BOJBl B Pa3IMYHBIX
TEXHOJIOTMYECKHX IIPOLECCAX POU3BOJICTBA;

- Jo)k7eBble (aTMOC(EpPHBIE) — MOSBISAIONIMECS HAa MOBEPXHOCTH IMPOE3J0B, IUIOLIAEH, KPBII U
T.J1. TIPY BBINIAIEHUN aTMOC(HEPHBIX OCATKOB U TasTHUU CHETA.

JlocTaTOYHO MIHMPOKO MUCHOJIb3YETCS MOHATHE «TOPOJICKUE CTOUHbIE BOAb». [log HUM moHUMaeTcs
CMeCh X03sIiICTBEHHO-ObITOBBIX CTOUHBIX BOJI OT KMJION 3aCTPOMKH U MPOU3BOICTBEHHBIX, OJM3KUX K HUM
10 COCTaBY.

X035HUCTBEHHO - OBITOBBIE CTOUHBIE BOJIBI CO/IEPIKAT KPYITHBIE IPUMECH - OTXOJIbl PACTUTEIILHOTO
IPOUCXOMKACHUS, OCTATKU MU, OTXO/IbI )KU3HEIEATEIIbHOCTH YeJI0BEKa, OyMary, TpAIbe.

B coctaBe X03511icTBEHHO—OBITOBBIX CTOYHBIX BOJ 00s3aTE€IbHO MPUCYTCTBYIOT U OMOJIOTUYECKHE
3arpsi3HEHUS, B BUJE IUIECHEBBIX U JPOAOKEBBIX TPUOKOB, SIUI[ TJIMCTOB, OakTepuil, B OCHOBHOM
BBIJICJIEHHBIX UYEJIIOBEKOM, MEIKHUX BOJOpOCied, BUPYcoB. MIMEHHO M3-32 MPUCYTCTBUS OMOJIOTHYECKUX
3arpsi3HEHUIN CTOYHBIE BOJbI MPEACTABISAIOT 3HAUUTENbHYIO ONACHOCTh JUIS Y€IOBEKa, PAaCTUTENLHOTO U
KUBOTHOI'O MUPOB B SIIUIEMUOJIOTMUECKOM ILJIAHE.

B 10XIeBbIX CTOYHBIX BOJAX COJEPXKUTCS 3HAYUTEIHLHOE KOJUYECTBO HEPACTBOPEHHBIX
MUHEPAIBHBIX MIPUMECEH, a TAaKXKe 3arpsi3HEHUs] opraHuueckoro npoucxoxiaeHus BIIKn noxneBbix Box
nocturaer 50—150 wmr/m. OO6s3aTenbHO TPHUCYTCTBHE HEPTEHPOIYKTOB TPUMEPHO 10 25 MI/I.
HccnenoBaHus MU yCTaHOBJIEHO, YTO JOKIEBBIE BOJBI MOTYT SIBJISITBCSI MCTOYHUKAMH 3arpsi3HEHUS
BOJIOEMOB.
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CxeMa Hapy’KHOI'0 BOIOOTBEICHUSA

Cxema Hapy’KHOTO BOJOOTBEJECHHUS COCTOUT U3 CIEIYIOIIUX OCHOBHBIX 3JIEMEHTOB:
- JBOPOBBIX U BHYTPHUKBApTaJIbHBIX BOJOOTBOASILNX CETEH;
- Hapy>KHOHU BOJOOTBOIALICH CETH — YJIMYHAS CETh U KOJUIEKTOPA;
- aBapUHUHO-PEryJIMPYIOLINX PE3EPBYapOB;
- KaHAJU3aI[MOHHBIX HACOCHBIX CTAHIIMK M HAIOPHBIX TPYOOIPOBOIOB;
- CTaHLMM OYHUCTKH CTOYHBIX BOJ;
- BBIITYCKOB OYHMIICHHBIX CTOYHBIX BO.

Cxema cucTeMbl BOJOOTBEICHUS TOpoia MpUBeIeHa Ha puc. 13.

Pucynox 13. Cxema BOJIOOTBEACHUS TOPOIA:

1 —ynuuHas ceTh X03UCTBEHHO-(DEeKaIbHOMN U TOKIEBOM KaHATU3alUU; 2 —
KOJUIEKTOPBI (0aCCeMHOBLIE); 3 —TIaBHBIN KOJUIEKTOD; 4, 6 —HaNOpHBIE JIUHUM; 5 —
aBapUIHBIN CIYCK; 7 —BBIIMYCK OYMIIEHHBIX CTOUYHBIX BOJ B BOJIOEM; 8 —IJIMHUU
BOJI0pA3/1€JI0B —TPAHMIIBI PallOHOB BO10OTBeACHUS; [ [II—mpoMbIuieHHOe
npeanpustue; PHC —paiionnas HacocHas cranuus; ' HC —rnaBHas HacocHast
craniusa; OCK — ouucTHbIe cCOOpyX EHUSI KaHAIU3aUH.

Cucrema kanHanuzauuu r. OJeHeropcka BKJIHOYAeT: KaHAJIM3ALMOHHBIE OYMCTHBIE COOPY)KEHUS
OMOJOrMYEeCKON OYMCTKH CTOYHBIX BOJI MPOU3BOAUTENBHOCTHIO 31,5 T.M3/CyT.; TpU HacOCHbIE CTAaHIIUU
HepeKavykH; KaHaJIU3allMOHHbBIE CETH MPOTSKEHHOCThIO 56,08 KM.

KauecTBO 0YMCTKM CTOYHBIX BOJ COOTBETCTBYET KECTKUM HOpPMAaTUBaM, i1 cOpoca CTOUHBIX BOJ
B BOJIHbIE OOBEKTHl PBHIOOXO3SIMCTBEHHOrO Ha3zHaueHWs. J[ns TOCTHMKEHHs BBICOKHX IOKazaTresed Mo
OUYHCTKE CTOKOB U SKOHOMHH SHEPrOpeCcypCcoOB Ha OUMCTHBIX COOPYXKEHUSIX KaHanu3aluu r. OjeHeropcka
IpoBE/IeHa MOJEPHU3AIM a’pOTEHKOB M a’3pOOHBIX CTAOMIM3AaTOPOB: 3aMEHEHa CHCTeMa adpallud Ha
MOJIMMEPHBIE a3paTophl, a TAK)KE BHINIOJHEHA 3aMeHa 3arpy3Kku Ha 4-x ¢uibTpax OJI0Ka JOOUYHMCTKH, YTO
npuseno k cHmkeHuto BIIKm no 1,69 mr\u, B3BemeHHbIx BemiecTs A0 3,08 mr\i.
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OuncTHBIE COOPY/KEHUSI KAHAJIM3AIUU

OuncTHast cTaHIMS A X039HCTBEHHO—OBITOBBIX CTOYHBIX BOJ NPEACTaBIAET COOONH KOMIUIEKC
COOPY>KEHHH JJIs1 OYUCTKH CTOYHBIX BOA M 00paOOTKM OCAIKOB. Y IaJCHUE 3arpsS3HEHUI U3 CTOUHBIX BOJ
JOCTUTaeTcs € IOMOIIbI0 MEXaHMYECKUX (Ha pEeLIeTKaX, MECKOJIOBKaX, MEPBUYHBIX OTCTOMHHKAX),
OMOXMMHUYECKHX (Ha a’poTeHKaxX Wi OMo(UIbTpax M BTOPUYHBIX OTCTOMHUKAX) M (PU3UKO-XMUMUYECKUX
IPOLIECCOB OYMUCTKU BOJBl. 3aKIIOUUTENIBHBIM 3TalloM OOpaOOTKM CTOYHBIX BOJ Iepelr cOpocoM B
OTKPBITHIN BOJI0EM OOBIYHO SIBISIETCS 00€e33apayKUBAHHE.

[TpumepHas cxema OYMCTHBIX COOPYXEHHMH FOPOACKON CHCTEMBbl BOJIOOTBEACHUS IPECTAaBICHA Ha
puc.12
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Pucynok 12. Cxema OCK

MexaHnyeckass OYHCTKAa CTOYHBIX BOJ HPOU3BOJUTCS Ha pelieTkax, B IECKOJOBKaX U
orcroiiHuKax. [Iporecc NMepBHYHOrO OTCTAMBAHMS TO3BOJIICT OOCCIICUUTH 3aJIepPKaHUE B3BEIICHHBIX
BellecTB B cpenHeM a0 60%, opranmdeckux sarpsisuenuii 1o 40%. Ocanok, oOpa3yomuiics B mpolecce
OTCTaWBaHUs BOJbI, W TUIABAIONIMC BCMIECTBA TIEPHOAMYCCKH YAAISIOT W3 TIEPBHYHBIX OTCTOMHHKOB M
HANPaBISIOTCA HAa JAIbHEWINTYyH 00paboTKy B METAaHTEHKHM WU a’dpoOHbIE MHHEpPATH3aTOPHI.
OcCBeTJICHHBIC CTOYHBIE BOJIBI TOCTYMAIOT Ha OMOJIOTHYECKYIO OUYHCTKY.

buonornueckas 04MCTKa CTOYHBIX BOJI IO STOM CXEME OCYIIECTBIISETCS B aDPOTECHKE.

ADPOTEHKH - KpyIMHOTA0apUTHBIC EMKOCTHBIE COOPYKEHHS, B KOTOPBIC TIOJIACTCsI aKTHBHBIA W U
OCBETJICHHBIC CTOYHBIC BOJBI W3 TMEPBUYHBIX OTCTONHUKOB. JlJii HOpPMambHOW >KHU3HENEATEIbHOCTH
MUKPOOPTaHW3MOB ~ aKTUBHOTO WJIa B adPOTEHK JOJDKCH IIOCTYIaTh BO3JAYX, KOTOPBIA TIOJACTCS
BO3yXOMYBKaMU W APYTMMHU ammaparaMd, YCTAaHOBJICHHBIMH B MalIMHHOM 3AaHud. CyliecTByromias
TEXHOJIOTHSI OMOJIOTMYECKO OUYMCTKM CTOYHBIX BOJ B a’poTeHKEe obecrieuuBaeT cHATHE cBbilie 90%
OMOJIOTHYECKUX OpPraHMYECKUX 3arps3HEHHM 3a BpeMs a’panuu okoio 7 ydacoB. CMech OYHIIEHHOMN
CTOYHOM BOJIbI M AKTUBHOTO HJIA U3 a3POTECHKA HAMPABIISAETCS BO BTOPUIHBIA OTCTONHUK, T/I€ OCAXKIACTCS
AaKTUBHBIM WJI M OCHOBHAas €ro Macca BO3BpAIalOTCS B a’pPOTEHK, a M30BITOYHBIN WJ YIJIOTHSAETCS B
IPAaBUTAIMOHHBIX HWJIOYIUIOTHUTEISX MW IIOCTymaeT B MeTaHTeHkW. OuWieHHas CToYHas BOJA
o0e33apa)KuBaeTCsl B KOHTAKTHOM pe3epByape U cOpachiBaeTcs B BOJAOEM.

COpoXeHHBI 0CaJ0K W3 METAHTCHKOB HANpAaBISAETCS JUISI MEXaHHUYECKOTO O00E3BOKHMBAHHS Ha
BakyyM-(puiabTpsl Wi GUIbTp-mipecchl. OOE3BOKEHHBINM OCAIOK MOXKET IMOABEPraThCsl TEPMHUECKOM
CYIIIKE ¥ MCTIOJIb30BaThCS B KAUE€CTBE Y00OpEHUS.

JloouncTka CTOYHBIX BOJ MpEIoiiaraeT BBIJACIEHNE OPraHUYECKHUX 3arps3HEHUN B BUJE YACTHUIL
AKTUBHOTO WJIa WM OHMOIUICHKM Ha (DUIBTPOBAIBHBIX YCTAHOBKAX JO OCTATOYHBIX KOHIIEHTPAIUH ITO
BIIKn — 2 — 5wr/11, B3BEIIEHHBIX BEIIECTB — 2 — 5 MI/IL.

O0e33apakBaHUE CTOYHBIX BOJ IMPOHM3BOJUTCS XJIOPOM M €r0 IMPOHU3BOJHBIMH, O30HOM,
yIbTPapUOIETOBBIM BO3ACHCTBUEM, YIBTPA3BYKOM, IEPTUAPOIIEM.
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OcHOBHbIE 3TaNlbl OYHCTKH

CranjapTHas KaHalIM3allMOHHAs CUCTeMa O0OBEAMHSIET BCE CTOUYHbIE TPYObI OT PacHOJIOKEHHBIX B
3/IaHUSX PAKOBUH, BaHH M TyaJIeTOB, KaK CTBOJI JIepeBa OOBEIUHSICT BCE €ro BETBU. VI3 OCHOBaHUS 3TOTO
«CTBOJIa» BBITEKAET BCE, YTO MONAJIO B CUCTEMY, - MCXOJHBIE CTOKH WJIM HCXOJHBIE CTOYHBIE BOJBI.
OTXOI[LI WJIN 3arpA3HCHUA TOAPA3ACIAIOT Ha TPHU KaTCrOpru.

- MYCOp U IIECOK

- OpraHUYeCKOE BEUIECTBO WM KOJJIOUIbI

- PacTBOPEHHBIE BEIIECTRA.

YroObl 0OuyMcTKa ObLIA MOJIHOM, BOAOOYMCTHBIE COOPYKEHUS JOJDKHBI YCTPAaHHTh BCE Ha3BaHHBIE
KaTeropuu 3arpssHuteneii. Mycop ¥ ecok yIaisitoTcsl Ha 3tane npenoynctki. CoderaHue nepBUYHON U
BTOPUYHOM OYMCTKU TO3BOJISIET M30aBUTHCA OT KOJUIOMJHOrO Matepuaina. PacTBopéHHbIe OMOreHs!
YCTPaHAIOTCS MpU MOMOIIK J004ucTKH. (Puc.13) O6paboTka CTOKOB B KaXKAOM KOHKPETHOM Cllydae He
00s13aTeNIbHO BKJIIOYAIOT BCE YETHIPE Talla.
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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
pacCToOAHMU OKOJIO 2,5 ¢M JApyr OT Jpyra. 3aTeM Mycop
MEXaHHUYECKH COOMPAIOT C PEHICTKH M CXKUTalT B IMEYU. 3aTeM
OUMILEHHAass OT Mycopa BOJa IMONaJaeT B IECKOJIOBKY WU
MECKOOTCTOMHUK, - EMKOCTb, IJI€ JBUKEHHE BOJbBlI 3aMEJIAECTCS
HaCTOJIbKO, 4YTO II€COK OceNaeT. 3aTeM OH MEXaHUYECKHU
W3BJICKACTCS OTTY/IA U BBIBO3UTCS HA CBAJIKY

2 sTan [lepBuuHas ouncTka Jlanee Boma MeEIJIEHHO MIPOITyCKaeTcs uepe3 KpyMHble Oakw,
Ha3bIBa€Mble MEPBUYHBIMU OTCTOMHUKAMH. 3]1€Cb OHA B TEUEHUU
HECKOJIbKUX YacoB OCTa€Tcsi MOYTH  HEMOABMKHOW. ITO
MO3BOJISIETCAMBIM TSDKEJIBIM YacTUILaM OPTaHWYECKOI'O BEIIECTBA
OCeCThb Ha JTHO, OTKyJa ero cobuparoT. B To e Bpemsi )KUpHBIE U
MacCJISHUCTBIE BEIIECTBA BCIUIBIBAIOT K MOBEPXHOCTH, U HUX
CHUMAIOT, KaK CIIMBKU. Bech 3TOT Marepuall Ha3bIBalOT MJI-ChIpEl.

3 sTan Bropuynas ouncrka DTy OUMCTKY TaKKe Ha3bIBalOT OMOJOIMYECKOW, TaKk KaK B HeH
YUYacTBYIOT JKUBbIE €CTECTBEHHbIE PEAYLIEHTBI U JeTpUTO(aru,
NOTpeOIAoIIee OPraHMYECKOe BELIECTBO U B IPOLECCE JbIXAHUS
npeBpalaloIlye ero B BOAy M yroiekucislii ra3. OObIYHO
INPUMEHSIIOTCSL /IBa BHJA CHCTIEM: KalleJbHble OHOPHIBTPHI M
AKTHBHBIN WJI.

CucremMsl ¢ KaneJbHbIMH 0MOPHIBTPAMU CucremMbl ¢ aKTHBHBIM HJIOM

Bona pa3opeisruBaetcst u cTekaeT cTpyiikoi mo | B 3Tom chaydae Boja mocie MEPBUYHON OYHCTKHU
CJIOK KaMHEW BEJIIMYMHOI0 C KyJlak, TOJIMHA | nomajaer B pe3epByap. [lo mepe nBuxkeHus 1o
kotoporo 2-3 M. Kak U B €CTECTBEHHBIX | pe3epByapy BoJla B HEM MHTEHCHBHO a’pHUpyeTcs, T.€.
py4YbsiX, B OTHUX YCIOBHAX (DYHKIMOHHPYET | co3maércs Oorartash KHUCIOPOIOM cCpeia, HJcaTbHAs
CIOXHAsi JKOCHUCTeMa, BKIOYas, OaKTepuu, | JIsl pa3BUTUS CMecH JAeTpuTo(daroB, HazbIBacMas
npocreﬁmnx KOJIOBPATOK, PAa3/IMYHBIX MCIIKHUX aKTUBHBLIM HWJIOM. B X04€ UX IIUTaHUs KOJIHNYECTBO
yepBel M APYTUX, MPUKPEIUICHHBIX K KaMHSM | OPraHUYECKOTO BEIECTBA, BKIIOYas MaTOTCHHBIC

nerputodaroB. OHM OyKBaTbHO BBIEAAIOT U3 | MUKPOOPTaHHU3MBEI, YMEHBIIAETCH. IToxunnas
MPOTEKAIOEed  BOABI  BCE =~ OPraHMYECKOE | adpallMOHHBIN pe3epByap, BOJa COACPKUT MHOXKECTBO
BEII[ECTBO, BKJIFOYAsl IATOI€HOB. NeTpuToaroB, MO3TOMY HX  HalpaBISIOT  BO

BTOPUYHBIE OTCTOMHHUKH. OcCaJoK MpeacTaBIsAET
co0oi TOT K€ caMblii aKTUBHBIM MJI, KOTOPBIM CHOBa
3aKaYMBAIOT B a3PAaLlMOHHBIN pe3epByap.

4 stan Hoouuctka OT0 ycTpaHeHWe ofHOro win Oonee OuoreHoB. [lms »Toro
CYyIIIECTBYEeT MHOXECTBO MeTO/I0B. Bony MoxHO ounctuth Ha 100
% AUCTUIUTSIIMEN U MUKPO(UIBTPOBAHUEM.

Je3undexmms Kaxoit Obl THIATENBHOW OYHCTKE HE MOJABEPTAIUCH CTOYHBIC BOJIBI,
OOBIYHO WX BCE PaBHO JE3MH(PHUIMPYIOT XJIOPUPOBAHHUEM TMEpe
cOpOCOM B €CTECTBEHHBIC BOJOEMBI, YTOOBI YHUYTOXHUTH BCE
MaTOT€HHbIE OPTaHU3Mbl, KOTOPBIE MOTJIM BBLKUTH. Mcnonb3oBanus
oast atoro razooOpaszHoro xjopa (Cl2) Bunew€r 3a coboit
onpeneneHHbIe DKOJOTHYCCKUE poOIeMBl, TpeOyromiue
00CyXICHUSI.
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