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1.1.MCTOPUA PA3SBUTUA BOAOCHABXXEHUA

CyTouHas 6uonormyeckass notpebHOCTb YenoBeka B BOAE CO-
cTaBnsieT

2 —3nmTpa,

110 —150 nuTpos,

15 nuTpos.

YueHble TOBOpAT, 4YTO XW3Hb — 3TO OAYLIEBNEHHas BoJa.
CKO/bKO MPOLEHTOB OT BCEW MacChl YESIOBEUYECKOrO Tesla COCTaBAsSET
BoAa?

Oxono 20%,

Okono 65%,

90%.

Ha kakol Bua YenoBeyeckon AesTENbHOCTU 3aTpaunBaeTCa ca-
Moe 60/bLIoe KONTMYECTBO BOABI?

JInyHas rurneHa

MNpuroToBneHne NN

OpolweHue

YTO CTAHOBWTCSH OCHOBHbIM ABUraTeNeM Ha HACOCHbLIX CTaHUMSIX
XIX Beka?

MapoBas MalIuHa,

KoHHag T4ra,

JnekTpoasuraTenb.

Tpy6bbl, U3 KaKOro MaTepuasia HalIn LWMPOKOE pacrnpocTpaHe-
HWe ANns TpaHCNOpTUPOBaHUS BOAbl B MEPBbIX cMCTeMax BoJOCHabxe-
Hua B XIX Beke?

YYryHHblE,

CranbHble,

XKenezobeToHHbIE.

Ha 6a3e kakoro MCToYHMKa BOAOCHabXeHus 6bll paccMOTpeH
MepBbIN TEXHUYECKUA NPOEKT POCTOBCKOro BOAOMPOBOAA FOPOACKOW
Aymow ewé B 1847 r.?

PoaHuk BoraTbiii MICTOUHMK,

P.[JoH,

p.Akcai.
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B 1865 r. ayMa 3akntounna KOHLECCUOHHbIN AOroBOp C Kynuamu
Kykca T.M., KowknHbiM C.H. n AmutpresbiM .B. no cHabxeHune Bo-
Aov r.PoctoBa-Ha-[loHy 13 poaHuka boraTblii UCTOYHMK. OH Ha3bliBan-
csl

KoHTpakT no ycrpoiictBy B r.PoctoBe Ha [loHy Bogonpo-
BoAa,

[oroBop 0 B3aMMOCOTPYAHUYECTBE,

[loroBop 0 KOHLUECCUMOHHBIX YCyrax.

B kakoM roay 6bi/1 NOCTPOEH MepBbI POCTOBCKMIN BOAONPOBOA?

1565,

1865,

1915.

Ha3soBuTe npaBWnbHYD NOCNEAOBATENIbHOCTb  COOPYXXEHWN,
obopyaoBaHusi M TpybonpoBOAOB NEPBOro pOCTOBCKOMO BOAONPOBOAA:
1—popaHuk BoraTblli UCTOYHMK, 2—CaMOTeYHble YyTyHHble Tpybbl, 3—
Hukonbckuit pesepsyap (250 ky6.M.), 4—HacocHasi cTaHums, 5—
Boaopa3bopHbie byaku.

1,2,3,4,5.

1,4,3,2,5.

1,3,4,5,2.

YKkaxxute npaBusibHbIA OTBET. epBblii pOCTOBCKUIA BOAOMNPOBOL
UMes B KayecTBe BOAOPa3bOopHbIX YCTPONCTB

2 Bof10pa36bopHble 6yakK, 1 noxapHbIA KpaH,

8 Bofopaz6opHbix 6yaok, 50 no)kapHbIX KpaHOB.

50 BogopaszbopHbix 6yaok, 10 noxxapHbIX KpaHOB.

B 1892 rogy B cBA3M € pocToM ropofa PoctoBa-Ha-[JoHYy, npo-
M30LWLSI0 pacluMpeHne poCTOBCKOro Bogonposoga. OTkyaa 3abupanu
BOAY, ecnv 6binn BbIHY>XXAEHO OCYLLECTBSTb OUUCTKY BOAbI?

PoaHuk,

P.[oH,

poaHUK U p. [10H.

B cBs3mM ¢ kakumm cobbiTusmMmn B 1911 r., Ha4aTO X/I0OpMPOBaHNe
BOAbl HA POCTOBCKOM BOAOMpoBoae?

MoaroToBKa K BOWHE,

nuaemMmmna xonepbl,

BrnaroyctpoicTeo ropoaa.
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MepBblii pUMCKUIA akBedyK Obll MOCTPOEH LIEH30poM Annuem
Knasanem B 312 roay oo H. 3. Ero Ha3biBanm

PumMckumi,

Annwues,

BoasiHon.

CucteMa BoaocHabXeHus umBunmnsaumm Maiist Bkaoyana B cebs
NoZI3eMHbIE aKBEYKWN, KOTOPbIE OblNN NOCTPOEHbI ANst

BonocHabxxeHunst 1 BOAOOTBEAEHMS,

XpaHWnuLLa BOAbI,

3aluThbl 3eMeNlb OT HAaBOAHEHUI U 3PO3UMN.

B XVII B. 661 yCTpOEHbI HAanopHbIE BOAOMPOBOALI AN KpeM-
NeBCKMX ABopLoB B Mockee. Boaa 13 MockBa-peku 3abupanacb Haco-
camu, NpMBOAMMbIMK B paboTy

KOHCKOW TAroi,

MapoBOW MaLUMHOW,

3NEKTPUYECKUM ABUraTeneM.

M3BecTHO, uTo B 1126r. B npoBuHuMM Aptya (®paHums) 6bina
npobypeHa CKBa)XMHa Ha BOAY, BCKPbIBLUAS HaMOpPHble (POHTAHMPYIO-
Wwme BoAbl. Ee Ha3Banu

apTe3MaHCKOW CKBAXKUHOM,

LaxXTHbIM KOJ10ALEM,

pycnoBbIiM BOA03abopoM.

Ykaxxute HenpaBunbHbIN oTBeT. HaunHas ¢ 2000 r. go H.3. nto-
[V 3HaNM, YeM M KakK MOXHO OYMCTUTb XONIoAHYI0 Body. OHU UCMosb-
30Banu

KnnsueHue Boasbl,

OcaxxaeHue npumecen,

necyaHble 1 rpaBuiHble MUNBTPSI,

yCTaHOBKM o6paTHOro ocMmoca.

1500 r. oo H.3. erunTaHe BnepBble MPUMEHUIN XUMUYECKME
KBacUbl AN yperynmpoBaHus B3BELLEHHbIX YacTul. 3TOT MeToa obpa-
60TKM NpUPOAHON BOAbI Ha3bIBaOT

Koarynsiuuei,

OTcramBaHueM,

dunbTpoBaHueM.
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500 r. oo H.3. TmunnokpaT o6Hapyxun LenebHble CBOWCTBA BO-
Abl U 1306pen NpakTUYeckoe NpoCeMBaHWE BOAbl, U MOYYM NEPBbIM
(bUNbTP-MELLIOK, KOTOPbIN Ha3biBasCA

FMNNokpaToB pyKas,

®OUNbTPOBaNbHbIN MELLOK,

YCTpoicTBO Ans GunbTpaumm.

M3BecTHO, uTO ewle okono 4000 net Hasag, ervnTsiHe nsobpenu
MepBbI HAacoC Ans M3BMEYeHMs Boabl M3 KonoaueB. OH M3BECTEH U
NPUMEHSIETCS B HAcToslLLee BPEMS NOA Ha3BaHWEM

«XypaBnb>,

BoasiHoe koneco,

«CrHuUa».

B [OpeBHeM ErvnTe npuaymManu BOAOMNOABLEMHOE YCTPOWCTBO,
npeacTaBnsiowiee coboii HempepbIBHYIO LiENb U3 eMKOCTEW, pacrnoso-
XKEHHbIX MO OCK Koneca. DTU Koneca KpyTUnUCh Kpyrnble cyTku. [Bu-
Xylien cunon koneca 6bi1o TedeHne Huna wnm cuna pabos. 370
YCTPOWCTBO Ha3blBaloT

Hopusi,

«XKypasnb»,

MNoabeMHuK.

MepBbI HAacOC AN TYLWEHUS NOXapoB M306pén ApeBHerpeye-
CKMI MexaHuK KTecnbuid. K kakoMy TUMy MOXHO €ro OTHeCTU?

MoplHeBoiA,

LIEHTPOGEXHBIN,

0CEBOW.

HazoBuTe ycTpoMCTBO ANns mogbeMa BOAbl U3 MOBEPXHOCTHbIX
WCTOYHUKOB, OnMcaHHoe (HO He npuaymaHHoe) Apxumegom 200 go
H.3. OHO COCTOSANO M3 60MbLIOro AepeBSHHOMO LUMAMHAPA C MJIOTHO
MOAOrHAHHBLIM KPYMHbBIM LUHEKOM, KOTOPbIA MOM/M BpallaTh NOAWN Wn
KWUBOTHbIE.

ApxuMenoB BUHTOBOM HacoC

MopLuHeBoW Hacoc,

LleHTpobexHbI Hacoc.
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B MoxeHmko-Aapo(MakuctaH) A0 Hawmx AHENW COXpaHWUIICS
OFPOMHBIV 061LECTBEHHBIV HBacceliH. OH UCNOoJb30BasICs

[ns BogocHabxeHuns,

[na ctupky,

ANA CaKpasibHbIX OMOBEHUM.

MpumepHo B 1700 rogax A0 Hallen 3pbl MUHOMCKMIN ABOpew
Luaps KHocca Ha Kpute 6bl1 060pyaoBaH CUCTEMOW BOAOCHabXKeHMs,
obecrneyvBaloWMX BOAON He TONMbKO MHOTOYUCIIEHHbIE (POHTAHBI
ABOpLA, HO U creumnasnbHO M3roTOBMIEHHBLIE M3 MpaMopa, 30/10Ta U ce-
pebpa nepBylo apMaTypy:

KpaHbl,

rMapaHThbl,

KOMOHKM.
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1.2.MCTOPUA PA3SBUTUA BOAOOTBEAEHUA

YKaXuTe HenpaBW/bHbI OTBET. epBble BOAOCTOYHbIE TPY6bl
AN 0TBOJA CTOYHbIX BOA M3roTaB/IMBAMCh

U3 TeppakoTa — PasHOBUAHOCTU 06OXOKEHHOM FNHBI,

U3 flepeBa MyTeM NpoXuraHus,

M3 YyryHa.

CaMmblil M3BECTHbIN B [lpeBHEM PvMe BOAOOTBOAALIMIA KaHan,
NOCTPOEHHbIN J1.TapkBuHMEM lMpuckoM 3a 600 NeT A0 H. 3., MHOrMe
BEKa OCTaBasiCs CaMOl COBEPLUEHHONM KaHaNM3aLMOHHON CUCTEMON B
mMupe (BnnoTb A0 XIX Beka) U CylwecTBYeT U B HacTosuee BpemMs. OH
Ha3blBaeTCA

Knoaka Makcuma,

BonbLuoi kaHan,

PumckuiA kaHan.

[peBHMe cucTeMbl KaHanu3auuu yaansanu 3a npegensi nocene-
HWI >XXunakne oTépochkl, rMaBHbIM 06pa3oM, MPOAYKTbI XXMU3HEAEATE b-
HOCTM 4enoseka. 10 3TOMy MpUHUMNY KaHanu3aums paboTaeT M B
HacTosLLee BpeMs

CaMoTeuHoOe ABMKEeHUe,

HanopHoe gBwmxeHwne,

Perynupyemoe aBuxeHue.

NcTopust KaHanM3aumMm MMeeT HaxoAKW, CBUAETENbCTBYHOLMNE O
POCKOLHbIX y6OpHbIX [peBHero PuMa, KOTOpble CAyXwWau MeCToM
BCTpey 1 becen noj XKypyaHue CiMBHbIX pydbeB. OHM Ha3bliBANUCh

dpuKm,

tpakm,

Tyanetbl.

MepBbI NPOEKT 3TOr0 CaHMTapHOro Npubopa NpUHAANEXUT Be-
nukoMy JleoHapao Aa BuHuu. [MpurnaweHHbIM KO ABOPY KOPONS
®paHumcka I, oH 6bin HAacTOMbKO NOTPSCEH NAPWIXKCKUM 3/10BOHMEM,
YTO CMPOEKTUPOBaN ANS CBOEro NaTpoHa 3TO YCTPOUCTBO.

Cnpsyas BaHHa,

aywesasi kabuHa,

CMbIBHOW YHUTa3.

10
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BpuTtaHckuii NoaT, oduLep 1 MacTep Ha pasHble BbiAyMKU [KOH
XappvHrtoH (John Harrington, 1560-1612), co3gan Ans KOpOJeBbl
EnnsaBeTbl OpUrMHanbHy0 «HOYHYIO Ba3y», KOTOPYHO He HYXHO 6b110
perynsipHO BbIHOCUTb M OMOPOXHSATb. OHa OMblBanacb BOAOW M3 noa-
KJII0YEHHOro cBepxy b6auka.

CMbIBHOW YHUTa3,

rmapaBanyecKkuii 3aTBop,

Tpan.

B 1778 ropy mnsobpetatens Ixo3ed bpamax (Joseph Bramah,
1748-1814) npuayman OonosiHEHWE K yHUTasy, Aabbl orpaavTb Mo-
MELLEHWNE OT 3/I0BOHMS, PacNpOCTPAHSIIOLLErocs U3 C/IMBHOM Tpy6bl.

OTKMAHAs KPbIWKa,

BOJSIHOW 3aTBOp,

CMbIBHOW 6ayoK.

YKkaxute HenpaBwibHbIi oTBET. B XIX Beke Tomac Kpennep
(Thomas Crapper, 1836—-1910) npuayman [OMOSIHEHWE K YHWTA3y,
W30rHYB BbIXOAHYIO TPYOy, M CO3A4aB TEM CaMbIM YCTPOWCTBO, MpensiT-
CTBYIOLLIMIA BbIXOAY HEMPUSITHBIX 3aMaxoB U3 kaHanusaumm. OHO Hasbl-
BaeTcs

apaBnMyeckmin 3aTBop,

CudoH,

CMbIBHOM 6a40K.

HazoBuTe TepMWH Ha ranibCKOM AuanekTte oT cnosa «fange —
rps3b», 06pasLoOM KOTOPOro NOCAY>XMNW nepeaosble pa3paboTku nep-
BbIX (PpaHLy3CKUX WHXXEHEPOB, XapaKTepu3ylowuin onpeaeneHHbl
BMa TpybonpoBoAOB B 34aHMSX, OTBOASLUMX CTOYHble BOAbI OT CaH-
TexXHUYecKknx npmbopos

CamoTeuHble,

KaHanu3auuoHHble,

c¢aHoBbIE.

B anoxy HeonuTa B BaBuioHe, Meconotamuun, Ermnte un Accu-
puM UM3-3a 3aCylW/MBOro Knaumarta noaMm CTPOUINM CUCTEMbl KaHasioB
ANsl MONIMBHOIMO 3eMiefenns, YacTb KOTOPbIX BNOCNeACTBMM nepeobo-
pyaoBann M MCNoab30Banu afas 6bIToBOro BoAOCHabxeHusi, a ¢ po-

11
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CTOM HacCeneHus B ropojax— W Kak KaHanu3aumio. Kakoi npuMepHo
BO3PacT HAaCYMTLIBAET UCTOPUS KaHaIM3aLIMOHHbIX COOPYXXEHWIA?
Okono 100 ner,
Okono 500 ner,
okono 5000 ner.

3a 4YTO CblH pMMCKOro mmnepatopa BecnacuaHa (Tut ®dnasui,
npasun B 69-79rr H.3.) ynpekHyn otua? A B OTBET, OTeL, MPOTSHYN
CbIHY FOPCTb MOHET C LUMPOKO M3BECTHOW (hpasoii: - OHM HE MaxHyT,
CbIHOK...

MMNepaTop BBEJ HAJIOI HA KaHaNn3aumio,

nMnepaTopa NoCTpoWs CUCTEMY KaHanu3auum,

nMnepaTop NOCTPOWUIT KPEMOCTHOM Bas.

B kakoli cTpaHe Bnepsble B 1861 r. 6bi1 M3aaH 3akoH 06 04mnCT-
Ke 1 ocBobOXAEHUWM CTOYHbIX BOA Mnepen BbiMyCKOM B peku OT de-
KasibHbIX MacC U FHUIOWMNX BELLeCTB?

AHrnus,

CLLUA,

Poccus.

B kakoM rogy 6binM 3aKOHYeHbI paboTbl MO YCTPOWMCTBY NepBOM
PocToBckoW KaHanu3aumm — «[eHepanbHOrO KonnekTopa» npoTs-
HyBLleroca ot CpeaHero npocnekTa (HbiHe npocnekT Cokonosa) A0
p.TeMepHUK.

1893,

1750,

1930.

KakoBa 6blfla CTOMMOCTb NOACOEANHEHUS JOMOBMAAEHUN K YXKe
MOCTPOEHHON nepBoi PocTOBCKOM kaHanu3aumnm — «leHepanbHOMY
KONNEeKTopy» C 1 MOroHHOW ca)xeHn (caxxeHb=2,13 MeTpa) ANUHbI
30aHuA?

5 koneek,

100 py6nei,

10 py6neii.
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YHpaBJleHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHU A KBaJII/I(i)I/IKaU,I/II/I

BojocHabkeHUe U BOLOOTBEIEHHE

HasoBuTe pa3Mep eXerofHoro KaHanusauuoHHoro cbopa nep-
BOW PocToBCKOM KaHanu3auum B KoHLUe XIX Beka C [JOMOBNafeHus 3a
MOCTOAHHO MPOXMBAIOLLMX B JOME

2 pybns c uenoBeka,

200 pybnei c 4yenoBeka,

1000 py6neit c yenoBeka.
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A
tKH¢ praBJIeHI/IE AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHU A I(BaJII/ICl)I/IKaL[I/II/I

BojocHabkeHUe U BOLOOTBEIEHHE

2.1.BOAHbIE PECYPCbl 3EMJIN

0O6beM NpecHbiX BoAbl rnapocdepbl, BO3MOXHbIA AN X038iM-
CTBEHHOIO MCMOMb30BaHNS YeN0BEKOM, COCTaBASOT B MPOLEHTHOM
COOTHOLWIEHUN OT obbeMa ruapocdepbl OKOMO

30%,

10%,

0,3%

KpyroBopoT BoAbl Ha 3eMre Ha3blBaloT
rMapoJsIorMYeckuii LMK,
BUOXMMUUECKUIA LMK,

rEOXMMUYECKUI LMK,

Kakue BoAbl Ha3bIBAIOTCA MPYHTOBLIMU?

NOBEPXHOCTHbIE,

nepBoro oT NOBEPXHOCTU CMJIOWHOro BOAOHOCHOro ro-
PU3OHTA,

BTOPOro OT NOBEPXHOCTW CMIOLWHOr0 BOAOHOCHOMO FOPU30HTa

ApTe3naHcKue — 3To BOAbI
HanopHble,
6e3HanopHsble,

rPYHTOBbIE.

MoBEPXHOCTHBLIMM UCTOUYHMKAMM BOAOCHAbXEHMS He SIBNStOTCS
Mpyasl,

Mops,

O3epa,

bonora,

Pekn.

YxyfleHve KkayecTBa UCXOAHOMO Chipbsi CUCTEMbI BOAOCHabxe-
HWS —NPUPOAHOM BOAbI —MPOUCXOANT U3-3a

MpUPOAHLIX ABNEHUIA,

BO3pacTaHUs aHTPONOreHHOW Harpysku,

aTMocepHbIX 0CagKoB.
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tKH¢ prElBJIeHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHU A I(BaJII/ICl)I/IKaL[I/II/I

BojocHabkeHUe U BOLOOTBEIEHHE

Kakast 4aCTb MOBEPXHOCTU 3eMJIM MOKPbITAa BOAOK?
MonoswuHa,

1 yeTBeEpTH,

3 yeTBEpTH.

Kakyto yacTb 0b6Lero KonmM4yecTtsa BoAabl Ha 3eM/ie COCTaBASOT
oKeaHbl 1 Mops?

30%,

50%,

97% .

Fne Ha 3emfie HaxoAsTcs caMble 60MblUMe 3anachl MPECHON
BOAbI?

AHTapKTMAQ;

Moa3eMHble BOAbI;

Boabl pek

Kak Ha3biBaeTcs COBOKYMHOCTb BCEX BOAHbIX 06bEKTOB 3EMHOIO
wapa?

'mapocdepa,

MoHoaepa,

AtMocdepa.

2.2.BOAA U EE CBOMCTBA

MoyeMy 31MOIA pekn He NPOMep3atoT A0 AHA?
MNOTHOCTb NbAa 60/bLIE NNIOTHOCTU BOAbI
M3-3a cubl NOBEPXHOCTHOrO HATSXXEHUS BOAbI
MNoTHOCTb SibAa MEeHbLUE MNJIOTHOCTU BOAbl

YT0 Takoe «KecTkas Boaa»?

BOJAA C MOBbILIEHHBIM COAEPXaHWEM CONEN Kannsa U HaTpus

BOZAAa C NOBbIWEHHbIM COoAep)XaHUEM COoJieid MarHus wm
KaJibuus

BOAA, cogepxkawas dTop

Kakas Boga 3aMep3aeT AOfblle peyHas uavM Mopckas Npu oau-
HaKoBOI TemnepaType?

PeuHas

Mopckas

OaMHaKoBO Mo BpeMEHU
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BojocHabkeHUe U BOLOOTBEIEHHE

Mpu Kakol TemMnepaType BoAa 3aMep3aeT?
npu +5°C;

npu 0°C;

npw -3°C.

Yucraa Boga UMeET UBET:
rony6ou;

3€NEHbIN;

He umeer.

TeMnepaTtypa KuneHust Bofibl paBHa (B °C):
1000;

100;

10.

Yucras Boaa UMEET BKYC:
ropbKuiA;

He UMeeT;

CNafKUN.

YTOo npoucxoauT C MIOTHOCTBIO BOAbI MpU nepexoae w3
YKUAKOro COCTOSIHUS B TBepaoe?

YMeHbllaeTcs,

YBenuumeaeTcs,

He MeHsieTcs.

Kakas ¢usnyeckast BeNMUMHa YKasblBAET Ha Hann4dmne BOASHOro
napa B atmocdepe?

BnaxHocCTb,

[asneHue,

CkopocTb BeTpa.

Kak yuuTblBaeTCs MpuM MPOEKTMPOBaHUM CETEN BOAOMPOBOAA
3TO aHOMAlbHOE CBOWCTBO BOAbI: HauMHasa ¢ +4°C 1 HWXe, BNIOTb A0
TOYKWM 3aMmep3aHusi BoAbl, MJIOTHOCTb €€ BHOBb HauyMHaeT MagaTb, a
06beM paclmpaTbCs, MU B MOMEHT 3aMep3aHusl MPOUCXOAUT CKaudok,
06beM BoAbl paclumpsieTcst Ha 1/11 oT obbeMa XXnakon Boabl.

Tpy6bl npoknagbiBalOT BcCerga HmkKe  rny6uHbl
npoMep3aHunsA rpyHTa,

Tpybbl MpoknaabiBalOT BCerga Bbllwe rybuHbl npomMep3aHus
rpyHTa,

Mpy npoknagkn Tpyd He y4uMTbiBalOT FNyBUHY npoMep3aHus
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BojocHabkeHUe U BOLOOTBEIEHHE

rpyHTa.

Kakoe aHOMasbHOE CBOWCTBO BOAbl OBGbLSCHSIET 3TO SIBEHUE:
TEPPUTOPUM, PACTIONIOXKEHHbIE BONN3U MOpPEel M OKeaHoB, 06naaaioT
MSArKMM KMMaToM, rae nepenajibl TEMNepaTypbl B pas3/inyHbiE BpeMe-
Ha roaa 6bIBalOT HE3HAUMTENBbHBIMU.

TEnN0eMKOCTb BOAbl,

BA3KOCTb BOfbl,

yAenbHoe pacllnpeHne BObl.

Kakas Hayka, CBsi3aHHasi C BOJAON M3y4aeT NOTepu 3SHeprum
notoka (AaBneHWs)) BbI3bIBAEMbIE COMPOTUBIEHUSMU MO  [JIMHE,
06YCNMOBNEHHbIMM  CUTAMU  TPEHUSI M 3aBUCSWLMMM  OT  PEXMMOB
JBWXEHUS XXMAKOCTU U BUOM MOBEPXHOCTU COMPUKOCHOBEHUS C HEM.

'vaponorug,

rmapoaMHaMMKa,

rmapocTaTuka.

AHOManbHOE CHWXEHUe BSI3KOCTU BOAbl MpW NOBbIWLEHUN
faBfeHns B 06nactu Manbix TemnepaTyp (YTO He XapaKTepHO Ans
APYTUX  BEWeCTB) Y4YMTbliBAeTCa MpU  pacyeTax  OCaXKAEeHUs
B3BeLUEeHHbIX BELWECTB B BOAE

B 3MMHee BpeMs roaa,

B /IeTHEe BpeMs roaa,

Bceraa.

OnbIT ThiCAYENETUI NOKa3as, YTo BoJa, B TEYEHME HEKOTOPOro
BPEMEHM HaxoAMBLUAsACS B COCyAe W3 onpedeneHHoro Matepuana,
nepenvtas 3ateM B 6yTbilb M XPaHMBLLASCS B TeYeHUE roga, He
nopTunack. YTo 370 3a MaTepuan?

MwuHa,

Cepebpo,

Megp.

Kak HasblBaeTcsa rpynna Bewects Mnaoxo wnm Boobue He
pacTBoOpuMbIX B Boae?

Mpapodo6Hblie

rmapodunbHble

TepModusbHbIE.

17



A
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BojocHabkeHUe U BOLOOTBEIEHHE

Macca 1 MN OYMLLEHHOM peYHON BOAbl MPUHATA 3@ eauHULY
Macchbl U Ha3bIBaeTCA

1 rpamm,

1 nutp,

1 kunorpamm.

2.3.HAYKM O BO[E

Pasgen rmapaBnvkM — ruapoavHaMuKa, paccMaTpuBaeT 3aKo-
Hbl

ABWXEHMA BOAbI,

[aBfieHNs BOAbl Ha CTEHKW pe3epByapos,

TpaHcgopMaumm Boabl.

Paszaen rmapaBnvKu — rmapocTaTiika, PacCMaTpUBAET 3aKOHbI

ABVDKEHWS] BOAbl B CMCTEMax BOAOCHAGXEHMS U BOAOOTBede-
HUS,

nepeMeLleHns Bofbl U3 OTBEPCTUIN pe3epByapoB,

AaBJ/IeHUs BOAbl HA IHO U CTEHKM Pa3/InuHbIX pe3epBya-
poB.

HanopHbIM Ha3bIBaOT MOTOK XMAKOCTH,

conpuKacaromiicsl No BCeMy NMepuMETpY XXMBOro ceve-
HUSA C TBepAbIMU CTEHKAMM,

UMEIOLLMI CBOBOAHYIO MOBEPXHOCTb,

COMPUKACaIOWMINCA YaCTbl0 MEPUMETPA XKMBOTO CEYEHUsI C
TBEPALIMM CTEHKAMMU.

Be3HanopHbIM (CaMOTEYHbIM) Ha3bIBAKOT MOTOK XUAKOCTM

MMerowmii cBo604HYI0 NOBEPXHOCTb,

COMpUKacaloLWuics Mo BCEMY MEPUMETPY XXMBOTO CEYEHUSI C
TBEPAbIMM CTEHKaMM,

UMEIOLLMI NOJTHOE 3amnoJIHEHNE TPY6b.

be3HanopHoe aBmxeHne Bogbl MOXET bbITb
B cncremax BogocHabxeHms

B cucremax BogoorsefeHms,

B CUCTEMAX OTOMJIEHUS.
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BojocHabkeHUe U BOLOOTBEIEHHE

Kak HasblBaeTcs Hayka, usydatowas npupoaHble BoAbl, siBne-
HWS U NPOLECChl, B HUX rpoTekatowune?

fmaponorus,

Maporpadwvs,

MvapocTaTuka.

Kak HasblBaeTcsl Hayka, U3y4atollasi CocTaB M CBOWCTBa BOBI
'MapaBnuka,
fmapoxumus,
vaoponorus.

Pacxon Bofibl - 3TO 06bEM BOABI, NPOTEKAIOLIMIA Yepe3 XKNBOE
CeYeHWe NMOoToKa B eNHULYY BPEMEHU, U3MEPSIETCS B

nj/cwnim m3/y,

MM/C nnn m/y,

MM/C2 unu m/c2.
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BojocHabkeHUe U BOLOOTBEIEHHE

3.1.CUCTEMbI U CXEMbl BOAOCHABXXEHUA

Mo LEeneBOMY Ha3HAUYEHWUIO XO3SIMCTBEHHO-MUTLEBLIE CUCTEMBI
npeaHasHayeHb!:

ANA yAOBJETBOPEHUS NMUTbEBbIX, X03AACTBEHHbIX U 6bl-
TOBbIX NOTpe6HOCTel Nnoaei B Boae;

Ans obecneyeHns TEXHOIOMMUYECKUX HYXA B BOAE HA MPOMbILL-
NEHHbIE NpPeanpuaTUs;

4SSl HAPY)KHOIO MOXapOTYLLEHWS;

MNMocnepoBaTenbHOE B3aUMHOE PacrionoXXeHUe BOAOMPOBOAHBLIX
COOPY>XEHMIN OT UCTOYHMKA A0 NOTPEBUTENS HOCUT Ha3BaHWE:

cxeMa BoAOCHabxeHus;

cucTeMa BOAOCHabXxeHus;

[EeTanMpoBKa CeTH.

PaznuyHble TMNbl cUCTEM BOAOCHabXKeHMs1 MOryT ObiTb Kak OT-
[enbHble, Tak U 0bbeanHeHHble. O6BbEANHSAIOT UX B TOM Ciydae, KO-
raa:

TpeboBaHusA, NnpeabABAseMble K KaueCcTBY BOoAbl OQUHa-
KOBbI€ U 3TO SKOHOMUYECKHU BbIrOQHO;

KO/MYECTBO XXUTENEN B HACENEHHOM MyHKTE He MpeBbIlAET
5000 yenosek;

NMo3BOJISET AeOUT NCTOYHNKA BOAOCHAOXEHUS.

CucteMbl BOAOCHAOXEHMSI B HaceneHHbIX MyHKTaxX mnpeaycmat-
pVBAIOT, KaK NpaBwuso:

LeHTPa/In30BaHHbIE;

C NocneaoBaTeNbHbIM UCMOJIb30BAaHMEM BOAbI;

060poTHbIE.

Pacxoa BOAbl Ha XO39|[/JICTBeHHO-HMTbeBbIe HY>XAbl B HacCeNneH-
HOM MYHKTE onpeaensieTcs rno

HOpMaM BogonoTpe6breHus,

no HOpMaM MpPOU3BOACTBA MPOAYKLMM,

no coumnasnbHbIM HOPMaM.
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TKudp

praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHU A KBaJ]I/ICl)I/IKaL[I/II/I

BojocHabkeHUe U BOLOOTBEIEHHE

[lpu onpegeneHm TpebyeMoro Harnopa Bogbl ANS KaXAaoro
3aHUS HE YUYWUTbIBaETCS

DTaXHOCTb 34aHus,

MoTepy Hamnopa Npv A0CTaBKe BO/ibl K AMKTYHOLIEN TOUKE,

CBO6OAHbBIV Hanop Npv M3NMBe BOAbl B BOAOPa3bopHOM YCTpOi-
cTBE,

Hanop B HapY>XHOU BOAONPOBOAHOM CeTH.

HasoBuTe npaBW/IbHYO MOCIEAOBaTENbHOCTb  COOPYXKEHMIA
CUCTEMbl BOAOCHAbXEeHMS1 MoceneHns:

1—pe3epByapbl 4MCTON BOAbl, 2—BOA03abOPHOE COOpYXeEHWe,
3—HacocHass CTaHumMsi nepBoro nogbeMa, 4—BOAONPOBOAHbLIE
pacnpefenutenibHble CceTn, 5—BoaoHanopHas 6alwHs, 6—cTaHums
OYNCTKN U 06633apa)KVIBaHVIFI BOAbI, 7—HacocHas CTaHuUusA BTOPOro
noabema.

1,2,3,4,5,6,7

2,3,6,1,7,4,5

2,3,1,5,7,6,4

CKOMbKO NIMTPOB BOAbl B [€Hb WCMOJSb3YET OAUH TOPOACKON
XWUTenb, ecnM eMy HeobXxoaMMO NpUHSATL Ay, CNyCTUTb BOAY B
TyaneTe, NOMbITb NOCyAy, NOCTUPATb oAexay v T.4.?

2-5 nutpos

100-300 nutpos

1000-1500 nutpos

3.2.MCTOYHUKHN BOAOCHABXXEHNA U
BOJO3ABOPHbIE COOPY>XEHUA

BepTukanbHble BoA03abopbl NOA3EMHbIX BOA MOrYT 6biTb
Tpy6uaTtbie konoaubl (CKBaXXUHbI),
NHGUNbTpaUMOHHbIe,

ropu30oHTanbHble BOA03ab0pbI.

Fopu30oHTanbHblE BOA03abopbl NOA3EMHbIX BOA MOMYT ObITb
LaxTHble KonoAaubl,

KanTtaxw,

nyyeBble BOA03abopbl.
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LLlaxTHble KonoAubl Yalle BCEro MCMONb3yloT ANs npuemMa noa-
3eMHbIX BOA

M3 6e3HanopHbIX BOAOHOCHbIX NJ1IACTOB He 60nee 20 M,

M3 HaNOPHbIX BOAOHOCHbIX M/1acToB He 6onee 20 M

13 6e3HanopHbIX BOAOHOCHLIX MnacTos 6onee 20 M

Tpy6uaTble konoaubl (CKBaXWHbI) WCMONb3YIOT AN NpUEMa
noA3eMHbIX BOZ NpU 3aneraHum 6onee

5 M 1 3HQUMUTENIbHONM MOLLHOCTM BOAOHOCHbIX MIACTOB,

30 M ¥ 3HAUUTEJNIbHOI MOLUHOCTU BOAOHOCHbBIX NJIACTOB,

30 M 1 Manoii MOLLIHOCTW BOJIOHOCHbIX N/1acToB.

opu30HTaNbHbIE BOA03abopbl MCMOAL3YIOT Ans MpueMa noa-
3EMHbIX BOA4 Nnpun FJ'Iy6VIHe 3aJieraHnsa BOAOHOCHOIO nJiacrta

Ao 20 M B MafIOMOLLHbIX niacTax.

A0 8 M B MAJZIOMOLLHbBIX NJIacTaX.

no 8mMu 3Haquean017| MOLLHOCT BOAOHOCHbIX M/1aCTOB.

JlyueBble Boao3abopbl yCTpanBakoTCS aHanormyHo
ropusoHTasbHbIM BoA03abopamMm,

TpybuaTbiM KonoauaM (CKBaXKMHaM),

LIAXTHbIM KonoAuam

KanTaxHble (cobupatome) coopy>keHust NpuMeHsIoT ans 3abo-
pa BoAbl

13 6e3HanopHbIX BOAOHOCHLIX NMnactoB 6onee 20 M,

poaHMKOBOM (K/1IOUEBOI) BOAbI,

Mpyu 3aneraHnu NoaseMHblX Bog 6onee 5 M M 3HAUUTESNBHOM
MOLLHOCTW BOAOHOCHbIX M/1acTOB.

Bono3abopbl pycnoBoro Tvna Yaile BCero NpuMeHsiioT
Ha nonorunx 6eperax,

Ha kpyTbix 6eperax n Hannumm y 6epera 4OCTaTOUYHbIX FNyOuH,
Ha nnoTtuHax.
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BoposzabopHble coopyxeHunss 6eperoBoro Tumna WCMOMb3YHOT
06bI4HO

Ha nonornx 6eperax,

Ha kpyTtbix 6eperax m Hanmuumn y 6epera fOCTaTOUYHbIX
rny6uH,

Ha noHTOHax.

Bonio3abopHble coopy)xeHuss 6eperoBoro Tuna BKOYAOT B
CBOIO KOHCTPYKLMIO

OronoBoK 1 caMoTeYHbIit TpybonpoBsoa,

OkHa gs1s npueMa Boabl,

Moaynu ansi GUOOUNCTKMN.

Bono3abopHble coopy)XeHUst pycrioBOro TMMNa BK/IKOYAOT B CBOKO
KOHCTPYKLMIO

OrosoBOK U CaMOTe4HbI TpybonpoBog,

OkHa gns npueMa BoAbl,

Moaynu anst BUOOUNCTKM.

NHDWNbTpaunoHHble BoAo3abopbl MCMONb3yOT 06bIYHO Ans
npvema

MOBEPXHOCTHbIX BOJ UCTOYHUKOB MaJIol MOLLHOCTH,

NoA3EMHbIX BOA MCTOYHMKOB Masniol MOLLHOCTH,

BOJ BOAOXPaHWUNULL,.

3.3.0YUCTKA BOAbl U OYUCTHBIE COOPY)XXEHUSA

KauyecTBo NWUTbEBOI BOAbl AO/HKHO YAOBNETBOPSATH CBOWCTBAM,
yKasaHHbIM B CTaHAapTe HOPMaTMBOB

npu no60M TMNe BOAOUCTOUHMKA,

npu 0coboi KOHCTPYKLIMKN HApYXXHbIX CETEN,

npu 6MONIOrMYECKON OUMCTKE B BOAO3aBOPHOM COOPYXXEHWUMN.

KauecTBo nuTbEBOV BOAbI JO/MKHO YAOBNETBOPSATL CBOWCTBAM,
yKa3aHHbIM B CTaHAapTe HOPMaTUBOB

B MecTax MoCTynJjieHusi B BOAONPOBOAHYIO ceTb, pa36o-
pa BoAbl U3 HApPYXHbIX BOAOPa360poB M KPaHOB BHYTPEHHMUX
BOAONPOBOAHDIX CeTel,

B MCTOYHMKAX BOAOCHabXeHus,

Ha BbIXOAE M3 COOPYXXEHWUIM OUYNCTKU MUTLEBOW BOAbI.
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K opraHonenTuyeckuM CBOMCTBaM MUTbLEBOW BOAbI OTHOCATCS
3anax, NPUBKYC, ULBETHOCTb U MYTHOCTb,

KECTKOCTb KapboHaTHas 1 cynbdaTtHas,

opraHMyecKume BELLECTBA, XUPbl U HEDTENPOAYKTHI.

KauecTBo NUTLEBOM BOAbI HOPMMPYETCS MO 3anaxy v NpUBKYCY
npu 20°C

Ao 2 6annos,

0 6annos,

5 6annos.

KauecTBo NMTLEBOI BOAbl HOPMUPYETCS MO MYTHOCTb
[o 5mr/n,

Oo 3 mr/n,

Ao 1,5 mr/n.

[ANs Yero NoAatoT KOArynsiHT B NPUPOAHYIO BOAY MPU 0YUCTKE?
Ans yKpynHeHus B3BeCeM,

[Ans nepeBoaa pacTBOPVMbIX COEAMHEHWI B HEPACTBOPUMbIE,
ANs pa3noXeHusi OpraHNYeCcKnX BELLECTB.

[Ans yero noaatoT IOKYNSHT B NPUPOAHYIO BOAY NMPU O4nUCTKE?
Ang nHTeHcndmKauMm npouecca Koarynsuum,

[ns nepeBoaa pacTBOPMMbIX COEAVHEHWI B HEPACTBOPUMbIE,
NS pasnoXeHusi opraHNYeCcKMX BELLECTB.

YTo npomcxoamT B OTCTOMHMKE?

ocaxcaeHue NpuMMecei Npu Masnoi CKOPOCTU ABMKEHUS
BOAbI,

(bunbTpoBaHMeE Yepes CoM XJIONbEB KOArysHTa,

nepeMelLnBaHne ckoarynmpoBaHHOW CMECU.

Yto nponcxoauT B punbTpax?

OYUCTKA BoAbl B pe3ynbrtate ee ¢hunbTpauum uepes
CJZI0M necka,

OuYMCTKa BOAbl B pe3y/bTaTe ee uAbTPaLMM Yepes Cloin Koa-
rynsHTa,

O4MCTKA BOAbl B pe3ynbTaTte ee huibTpaumm Yepes CIoMmnoYBhI.

XnopvpoBaHWe NUTLEBON BOAbI MPOM3BOANTCS
B kamepe xnonbeobpaszoBaHus,
B dwmnbTpax,
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B pe3epByape UUCTOi BOAbl.

YKaxute HeBepHbI oTBeT. [N obe33apaxivBaHus Xnoppea-
reHTaMu B OUMLLEHHYIO BOAY A06aBNAIOT Clneaylowme BewwecTsa

XnopHyto BOAy,

XNOpHY0 U3BECTb,

rMNOX0PUT HaTpus,

O30H.

O6paboTtka ynbTpacdMoNeTOBbIMA JlydaMU NMUTLEBOI BOAbI OCY-
LecTsnsieTcs

B Toukax Bogopasbopa,

Mepen GunbTPoBanbHLIMUA COOPYXXEHUSIMU,

Mepen pesepByapoM 4YUCTO BOADI.

3.4.B040MNMPOBOAHBIE HACOCHbIE CTAHLIUA

HacocHas cTaHuuMsi NepBoro noagbeMa nofgaeT
NpUPOAHYIO BOAY B pe3epByap UMCTOi BOAbI,
CTOYHYIO BOAY Ha OYMCTHbIE COOPYXKEHMS,
NpUPOAHYIO BOAY Ha OUUCTHbIE COOPY)KEHMUS.

HacocHble cTtaHummn BTOporo nogbema (HC-2) nopatoT
OuMLLEHHYIO BOAY B BOAONPOBOAHYIO CETb,
HeouunleHHY0 BOAY Ha OUMUCTHbIE COOPYXKEHMS,
CMecb BOAb! C KOarynsiHTOM B OTCTOMHMKM.

HazoBuTe HenpaBWbHLIN OTBET.

BoaonpoBoaHble HacCOCHblE CTaHUMKM 06eCcneymBaloT MOABLEM
BO/bl HA OMNpPeAeNIeHHYIO BbICOTY.

BoponpoBoaHble HacocHble CTaHuMM obecneyvmBatoT TpaHCnop-
TMPOBaHMe BOAbI MO BOAOMPOBOAHBLIM CETSM.

BoponpoBoAHble HAaCOCHblIE CTaHUMM yAansalT BoAy M3
COOpY)XEHUM.

MoBbicuTeNbHble HacocHble cTaHuum (MHC) pacnonaratoTcs
B61M3M

PesepByapa unCTOi BOABI,

3[4aHW1 NOBbILLEHHOW 3TAXXHOCTH,

HeBONbLUNX NPOMbILLINIEHHbIX NPEANPUSTUN.
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3.5.HANMOPHO-PEIYJINPYKOLUUE PESEPBYAPDI

PesepByapbl 4YMCTOM BOAbl  MpPedyCMaTpUBAOT KOHTAKTHbIM
ob6beM Boabl Ana obecneyeHnss KOHTaKTa BOAbl C peareHTamMu (06bIYHO
C XJIOpOM)

He MeHee 30 MUHYT,

He MeHee 10 MUHYT,

He MeHee 60 MUHYT,

BoznoHanopHele 6aliHu pa3meLatoTcs

Ha CaMoW HU3KOMN TOYKE TeppUTOpUM,

Ha CaMO# BbICOKOI TOUKE TeppUTOpUH,
Ha CaMoW yaaneHHoW ToUYKe TEpPUTOPUN.

MpoTHBONOXapHbIE pe3epByapbl NpeaycMaTpuBaloT

B CUCTEMaX BOAOMPOBOAOB Ha NMPOMbILIEHHbIX 06bek-
Tax,

Ha TEPPUTOPUM OUUCTHBIX COOPYXKEHUH,

B CaMol HM3KOWN TOYKe ropoaa.

3.6.HAPY)XHbIE BOAONPOBOAHDIE CETU

HasoBuTe HenpaBwibHbIA OTBET. 0 KOHUrypaumMm B nnaHe
pasnMyaloT BOAONPOBOAHbLIE CETH

MocnenoBaTtenbHble,

Tynukossble,

KOnbLEeBble.

[ns obecneyeHnss HOpManbHOM 3KCMyaTauMuM U MOBbILLEHNS
HaZleXXHOCTM BOZONPOBOALI 060PYAYIOT 3anopHO-perynupytowen ap-
MaTypomn

noXkapHble rMapaHTbl,

3aABVKKM,

BOAOpa3bopHbIe KOTOHKK

[na obecneyeHnss HOPMasbHOM 3KChyaTaUuunu U MOBbILLEHWS
HaEXXHOCTM BOAONPOBOAbLI 060pyAyioT BOA03abopHOM apMaTypoi
obpaTHbIe KanaHbl,
BaHTY3bl
NOJINBOYHDbIE KPaHbl.
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Ana obecneyeHnss HOpPMasnbHOW 3KCMyaTauuyM W MOBbILLEHMS

HaJeXXHOCTM BOAOMNPOBOALI 060pyAYIOT MPEAOXPaHUTENBHOW apMaTy-

poit

o6partHbie KJ1anaHbl,

BEHTUN,

NMOBOPOTHbIE 3aTBOPbI.

BononpoBoaHble KosoAubl Ha BOAOMPOBOAHOW CETM yCTpaumBa-
0T B MecTax

pacnosioXkeHus y3J10B C apMaTypo#,
NOBOPOTOB BOAOMNPOBOAHbIX CETEN,
MOBbILLEHHOWN aBAPUINHOCTW.

HazoBuTe HenpaBu/IbHbIN OTBET. [N CTPOMTENBCTBA HAMOPHbIX

BOAOBO/IOB M CETEN B CUCTEME BOAOCHABXEHUS NPUMEHSIOT Tpy6bl

CTasbHble,
YYTyHHbIE,
CTeKNsIHHblE,
acbecToLeMEHTHbIE,
naacTMaccoBble,
KEeNe306eTOHHEIE.

OfOHOM M3 OCHOBHbIX 3aAay MpOeKTMPOBaHUS BOAOMPOBOAHBIX

NUHUIA ABNsieTCA BbIGOP CXeMbl pa3MelleHus BOAOBOAOB U CETEl, ee
Ha3blBaloT

TpaccupoBka cety,
TpogosnbHBIV fpogusis ceT,
Lerasmposka cetu.

HazoBuTe HenpaBuibHbIA OTBET. Tpybbl B cMCTEME BOAOCHAb-

XXeHUA AO0JTKHbI U3rotaBinBaTbCAa U3 MaTepunasnioB

6e3BpeaHbIX 415 300p0Bbs Nojen

C BbICOKOW KOPPO3MOHHOCTOMKOCTbIO,
C NOBbLIWEHHOW’ LWEepoX0BaTOCThbIO,
C rMaJKoN BHYTPEHHEW NOBEPXHOCTHIO.

HazoBuTe HenpaBwibHbIN OTBET. [nsi MOHTaXa apMaTypbl U

TPYGOI'IDOBOE,OB BOAOCHabeHuns NPUMEHAOT COEANHEHNA

naHuesble,
pacTpybHble,
MycdTOBbIE,
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KOJibLiE€Bble.

Ana MoHTaxka apmaTypbl M TpybonpoBOAOB BOAOCHAGXEHMS
NPUMEHSIIOT Hepa3beMHble COeaNHEHMS

CBapHble,

dnaHueseble,

pacTpy6Hble.
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4.1.BHYTPEHHUW BOAOMNPOBO[,

HasoBuTe HenpaBwunbHbIA OTBET. 10 Ha3HAYEHWUIO CUCTEMBI
BHYTPEHHEro BOJIONPOBOAA NoApasAensioTcs Ha

X035IMCTBEHHO-TUTLEBbIE,

NPOU3BO/ICTBEHHbIE,

NpOTMBOMOXapHbIe,

APeHaXHble.

TeMnepaTypa TpaHCMOPTUPYEMON BOAbl CUCTEMbI BHYTPEHHErO
BOAOMNpOBOAa AO/HKHA ObITh

Ao 30°C,

fo 10°C,

£050°C.

YKaxxuTe HenpaBunbHbIA OTBET. M0 KOHPUrypauum pasnuyatoT
BHYTpPEHHWE BOAOMNPOBOAHBIE CETU:

TYMUKOBbIE,

KosbLeBble,

KOMOWHMPOBaHHbIE,

30HHbIE,

o6xoAaHble.

30HMpOBaHME BHYTPEHHMX BOLOMPOBOAHbLIX CETEN MPOBOAST B
3[aHnsX

npu uynucne 3Taxxen 17 m Bbiwe

npu uncne sTaxxein MeHee 9,

npu Yncne staxen 14.

HazoBuUTE MpaBu/ibHYI0 MOCNEA0BATENbHOCTL 060pYyAOBaHMS U
TpybonpoBOAOB BHYTPEHHEro BOAOMPOBOAA 3AAHMI OT Hapy>KHOM
BOJOMPOBOAHOM CETM OO0 CMecuTens ans Mouku: 1 —BBog, 2 —

BoAopa3bopHas apMatypa, 3 — BOAOMEPHbIA Yy3en, 4 —cCeTb
MarucTpanen, 5 —noasogHow TpybonpoBoa, 6 —CTosIK.

1,3,4,6,5,2

1,2,3,4,6,5

4,6,1,2,3,5.

Ans obecneyeHns HOpPManbHOM 3KCNyaTauMu M MOBbILLEHUS
HaAEXHOCTM BHYTPEHHMWII BOAONPOBOA 060pyAYyIOT NpeaoXpaHuTesb-
HO apMaTypoM
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PerynsiTtopbl faBneHus,
BEHTU/N,
CMEeCUTENN ANs MOEK.

Ons obecneyeHus ypobcTBa 3KCr/lyaTauuMM U MOBbILUEHWS
HaZIeXXHOCTM BHYTPEHHWIN BOAOMNPOBOA 060pyaAylOT CMECUTENIbHOMN ap-
MaTypoMn

CMecUTeNu C AyLIeBOoi CEeTKOW A/ BaHH U ayluei,

CMbIBHblE 6a4KM YHUTA30B,

BEHTU/N.

Ans obecneyeHns HOpPManbHOM 3KCMyaTauMnm M MOBbILLEHUS
HaAEXHOCTM BHYTPEHHWX BOAONPOBOZ 060pyAyloT 3arnopHoi apMmarty-
poii

BEHTW/IH,

CMecuTeNn YMbIBa/IbHUKOB,

CMbIBHbIE 6auKmn YHUTA30B.

YKaXuTe HenpaBuibHbI OTBET. [N CUCTEM BHYTPEHHEro
BOZOMPOBOAA NPUMEHSIOTCS B OCHOBHOM Tpy6bbl C AMaMeTpoM OT 6 Ao
150 mm.

CTasibHbleé OLUMHKOBAHHbIE,

MeTannonnacTukoBble,

naacTMaccoBble Tpy6sl,

YYryHHbIE.

4.2.CUCTEMbI NOXXAPOTYLUEHUA

CneumanbHbI NPOTUBOMOXXAPHBIM BOAOMNPOBOA YCTPauUBaETCs B
XWUNbIX 34aHUAX NPU 3TAXKHOCTU

B 12 sTa)keil u Bbilue,

B 5 3Taxel u BblLLE,

[0 5 aTaxel.

YKaXuTe HenpaBubHbI OTBET. [Ans obecrneyeHnsi BO3SMOXHO-
CTW TYLUEHUS MoXapa BHYTPY 34aHWI yCTpaunBatoT Creaytolme cucre-
Mbl MPOTUBOMOXAPHbIE BOAOMNPOBOAbI:

C NMOXapHbIMK KpaHaMu;

CTeHAepHblie

CMPUHK/IEPHbIE CUCTEMbI aBTOMATUYECKOrO MOXapOTYLLEHWS;

APEHYEPHbIE CUCTEMbI @aBTOMATUYECKOTO MOXAPOTYLUEHUS.
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B kakux noMelleHnsix yCTpamBatoTCs MpOTMBOMOXapHbLIE BOAO-
NpoBOoAbl C NOXXAPHLIMW KpaHaMK A1 PYYHOro TYLLIEHWUS no)kapa?

B »u1nbiX 1 06LeCTBEHHbIX 34aHUM,

Ha npounsBoacTBeHHbIX 06beKTaXx,

Ha cknagax.

BblibepuTe HeBepHbIl OTBET. [POTUBOMOXAPHbIE BOAONPOBOALI
C MOXApPHbIMX KpaHaMW MpeaHasHayeHbl A4S TylWeHUs BOAOW 0Yaros
BO3HMKHOBEHWS MOXapa W 3aluThbl OT OFHA NMyTel 3Bakyauuu noaen
13 3aaHuns. OHKU yCTpanBaloTCs B

ObwexnTmsax,

TeaTpax, KMHoTeaTpax,

CKnagax.

Kakue ycTpoiicTBa, npeaHasHayeHHble Anis Boaopasbopa npwu
TyWEHUM noxapa, BXOAAT B CUCTEMY MOXKAPOTYLUEHUS, BKIOYAIOLLYIO
NO>XXapHbl€ CTOAKU, NMPUCOEANHAEMbIE K KOﬂbLleBOVI pa3Bo,q;|u.1e1‘/'| Ma-
rMCTpann Xunoro goMa?

no)kapHble KpaHbl,

Mo>KapHble KOJTOHKMU,

noJxapHble 6IOBETHI.

BbibepuTe HeBepHbIN oTBET. MoXapHble KpaHbl MPOTUBONOXap-
HOro BOAOMPOBOAA C MOXapHbIMK KpaHaMW YCTaHaBAMBAKOT MpenMy-
LLECTBEHHO

Ha oTanaMBaeMbIX NAOLWAAKAX NECTHUYHbIX KNETOK,

B BeCTnbIONaX, kopuaopax,

B KBapTupax.

BbibepuTe HeBepHbI OTBET. MeCTO pacrnofioXKeHUS MOXKapHbIX
KpaHOB NPOTMBOMOXapHble BOAONPOBOAblI AOMKHO ObITb

Hanbonee AOCTYMHLIM MECTOM,

He [O/MKHO MeLlaTb 3BaKyauuu noaen,

AO/MKHO 6bITb 3aKPbITO OT MOCTOPOHHUX NIOAEMN.

BblbepuTe HeBepHbI OTBET. CrpUHKIEPHbIE CUCTEMbI aBTOMa-
TUYECKOro MOXKapOTYLUEHUSI MPUMEHSIOT ANS 3alUyUTbl MOMELLEHUNA C
MOBbILLIEHHOWN MOXapHOK OMacHOCTbIO

BCTPOEHHblE MOMELLEHNA AN XpaHeHUs aBTomobuneit (rapa-
Xn),

KpYMHble TOproBble LeHTpbl ¢ 0buel nnowaabto 3600 M2 n 60-

31



TKudo

praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHU A KBEU]I/ICl)I/II(ZIL[I/II/I

BojocHabkeHUe U BOLOOTBEIEHHE

nee,

LIKOJbI U AAETCKME cafpbl,

TeaTpbl U KyNbTYPHO-3PENULLHbIE KOMMIEKChl GOMbLIONA BMe-
CTUMOCTMW.

MpUHUMM MOXapPOTYLIEHMS, UCMOMIb3YEMbIA CNPUHKIIEPHON CU-
CTEMOMI, OCHOBaH Ha OpOLLEHMN BOAOM

ouyara Bo3ropaHms,

BCEro NnoMeLleHus,

CO3/1aHMA BOASIHOM 3aBECHI.

CnpuvHKIep NpeacTaBnseT cobol repMeTUYHYIO KOHCTPYKLMIO,
MMEIOLLLYI0 3aMOK M3 JIErKOM/aBKOro CrsiaBa, C TEMMepaTypoy MnaBs-
nenuns ot 70 go 95°C. Tpy6onpoBoabl CNPUHKIEPHON CUCTEMBI MOXa-
pOTYyLUEHUS

MocTosiHHO 3anoJIHeHbl BOAOM,

He 3anonHeHbl BOAOW,

3anosiHeHbl NEHOW.

CnpuHKepbl M TpybonpoBoAbl CMPUHKIIEPHOW CUCTEMbI aBTO-
MaTUYECKOro NoXXapoTyLUeHNs YCTaHaBMBaKOTCS

B HWXKXHEN YacTy NoMeLLeHus,

Mo nepuMeTpy NoOMeLleHns,

B BepXHel 30He noMelyeHms.

Pas6bpbisrnBaTenn (ApeHYepbl) ApeHYEpHON MnonyaBToMaTUye-
CKOW CUCTEMBI NOXapoTyLWEHUA OTINYAOTCA OT CNPUHKIEPOB

OTCYTCTBMEM NMPOBOK M 3aMKOB M3 JIErKOnJ1aBKoOro cnnia-
Ba,

HanmumeM npobok,

Hannymem 3aMKOB NMOCTOAHHOIo ﬂeﬁCTBMﬂ.

BbibepuTe HeBepHbIli 0TBET. ogadya Boabl K pasbpbi3ruBaTe-
NSAM APEHYEPHBIX CUCTEM MOXKAPOTYLIEHUS MOXKET OCYLLECTBAATLCS

aBTOMaTMYecKu, MyTEM OTKPbITUS KnamnaHa, cpabaTbiBaloLIero
Mo CMrHasy AaTuMKa NoXKapHoW CUrHanmsauuu,

BPYUYHYI0, OTKPbIBAHWEM 3aABWXXKM Ha MnopatoleM Tpy6onpoBo-
ne,

aBTOMaTUYECKM Ha[ O4aroM BO3ropaHus.
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Mpy BKIIOYEHMWN APEHUYEPHON YCTAHOBKW MOJTyaBTOMATUYECKOW
CUCTEMbI MOXXAPOTYLUEHUS MPOUCXOANT UCTEYEHME BOABI

yepes Bce pa36pbi3ruBaTesin CUCTEMBbI,

yepes YacCTb APEHYEPOB, TOMBKO Hajl 04aroM BO3ropaHus,

yepes NoXKapHble KpaHbl.

Bbibepute HeBepHbIli OTBET. [py BKIKOUYEHWM [pPEHUYEPHOM
YCTQHOBKM MOJlyaBTOMaTUYECKON CUCTEMbI MOXAPOTYLIEHUS ANS npe-
NATCTBUS PacrpoCTPaHEHUs OrHsl OT oYara BO3ropaHus

MOXXET OpOLLATHCA BCSA 3alLMLLAEMas Nolaab NOMELLEHMS,

€03/aBaTbCs BOASHbIE 3aBECh!,

NPOMCXOAMUT TyLLEHMUE TOJIbKO ovara BO3ropaHus.

4.3.roPAAMEE BOQOCHABXXEHUE

TemnepaTypa TpaHCNOPTUPYEMOM BOAbl CUCTEMbI TOpPSYEro
BOJOCHA6XeHNS Ao/mkHa 6bITb

[Jo 90 °C,

20 —40 °C,

50—75°C.

BbibepuTe HeBepHbIi OTBET. B XWNbIX 34aHUSIX MPUMEHSIOT
CNeayolmMe CUCTEMbI FOPSIYEro BOAOCHabXeHUs

LleHTpanu3oBaHHbIe,

MecTHble,

Kom6uHupoBaHHbIe.

LIeHTpanu30BaHHbLIE  CUCTEMbI  FOPSYEro  BOJOCHAGXEHUS
nonyvatoT TeNIoTy

OT KOTE/IbHbIX UM TEMJI0BbIX MYHKTOB,

MECTHbIX HAarpeBaTesbHbIX YCTPOICTB,

OT ra3oBbiX NOAOrpeBaTeNeN.

CncreMa UEeHTPann30oBaHHOIO ropsiyero BOAOCHAbXeHMs Xuio-
ro AoMa AOMOSIHUTENbHO UMeeT

LMPKYJIILMOHHDbIE CTOSIKM, 060pyA0BaHHbIE NOJIOTEHLe-
CyluMTensiMum,

TOJIbKO NONOTEHLECYLLUUTENMN,

TYMUKOBYIO CETb.

CxeMa ropsiyero LeHTpanM30BaHHOr0 BOAOCHAGXEHUS XXWUIoro
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[IoMa Ao/MKHa bbITb
Tynukosas,
KOJibLieBas,
C NHEBMATUYECKNM BaKoM.

B  OTKpbITOM  CxeMe  LEHTpasIM30BaHHOrO  ropsiyero
BOAOCHAGXEHMS C HEMOCPEACTBEHHBIM BOAOPa3bopoM, ropsyas Boaa
NOCTyMaeT B A0M

13 nopgatoulero Tpy6onpoBoaa TENJI0BOW CETH,

U3 LUMPKYNALMOHHOIO Tpy6onpoBsosa,

U3 TENI006MEHHMKA.

B 3aKkpbITOli CXeMe ropsiyero LEHTpanbHOro BOAOCHABGXEHUS
XONnofHasi BOAA W3 Hapy)XXHOW BOJOMPOBOAHOM CETM MOAAEeTCs B
YCTPOWCTBO, B KOTOPOM 3@ CYET TEpPEerpeTton BoAbl U3 KOTNA
HarpeBaeTcs [0 HeobxoauMmol TemnepaTypbl WM MpyU  MOMOLUU
LMPKYNALMOHHBIX ~ HAacoCOB MO  pacrnpeaeuTenbHOA  CEeTU
TpaHCnopTupyeTca K  noTpebutensMm. Kak  HasbiBaeTcd  3TO
YCTPOWCTBO?

TennoobMeHHMK,

HanopHbii 6ak,

BoaomepHblit y3en.

MpuroToBneHune ropsiyeli BoAbl B MECTHbIX CUCTEMAxX ropsiyero
BOAOCHabXeHMS OCyLLeCTBSETCS

Ha BXOAE B [OM,

y Mecta Boaopa36opa,

B NPUCTPOViKE K AOMY.

BblbepuTe HeBepHbI OTBET. lNpUroTOBEHNE ropsiien Boabl B
MECTHbIX CUCTEMaX ropsivero BoAOCHabXeHUs OCyLLeCcTBASETCS NyTeM
Harpesa BOAbl B BOAOHarpeBaTensx

MNpoTo4yHoro TMNa,

HakonutensHoro tvna,

Kom6uHupoBaHHOro Tuna.

MpoTOYHbIA BoaoHarpeBaTesb (B ObiTy Ha3blBAETCSH <KOJSIOH-
KoW») npeacTaBnsieT cobolt npubop, rae HarpeBaemMasi Boaa

lMpoTekaeT Mo KOHTYPY,

Haxoautcsa B eMKoCTH,

MpoTekaeT Mo KOHTYpY B €MKOCTY.
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HakonuTtenbHbIli BogoHarpeBaTenb (6oinep) NnpeacTtaBnsieT co-
6011 Nnpubop, rae Harpeeaemas BoAA

MpoTeKkaeT No KOHTYPY,

HaxoguTtcs B eMKOCTH,

MpoTekaeT Mo KOHTYPY B €MKOCTW.

[Ona noporpeBa BOAbl B MPOTOYHOM BOAOHArpeBaTene
NCNoNb3YyoT

ras,

DNEKTP3HEPTUIO,

HedTenpoayKTbl.

Ana noporpeBa BOAbl B HaKOMWTENbHOM BOAOHarpesarene
NCMNONb3YHT

Mas,

INeKTPo3HEepruo,

HedTenpoayKTbl.

4.4.BHYTPEHHASA KAHAJIN3ALUA

B 3paHMsX NpoEeKTMPYIOT ObITOBYIO CUCTEMY BHYTPEHHEMN
KaHanmMsaumm ans oTBOAA CTOYHbIX BOA

OT CAaHMTAPHO-TEXHUYECKNX NpM6opoB,

OT BOAOCTOYHbIX BOPOHOK,

OT BOZOpPa3bopHbIX YCTPOWCTB.

B aAMWHMCTPATMBHbLIX 3A4aHMSIX YCTAHABAMBAIOTCA Cheayrolmne
caHuTapHble NnpubopsI

YHUTa3bl, MMCCyapbl, YMbIBaJIbHUKMY,

BaHHbI, AylUK, AyleBble KabuHbl,

6vae n Mok,

CudoHbl  (rngpaBnuyeckme 3aTBOPbl) YCTaHaBAMBAOTCA ANs
WCKJIIOYEHMS NOoMagaHusl ra3oB B NOMELLEHNS

Ha kaHanu3aumoHHOM CTosIKe,

Moa peBu3nen,

noa BCeMM ApYrMMmn CaHUTapHbIiMM npubopamu.

HazoBuTe npaBunbHyl0 MOCNeAoBaTeNbHOCTL 060pyaoBaHMS U
TpybonpoBOAOB BO BHYTPEHHEN BOAOOTBOASLLEN CETM XMNoro goma:1
- CaHMTapHble Npmbopsl; 2 - CTosK; 3 - cMdOHbI; 4 — BbINYCK, 5 - OT-
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BOZIHbIE NINHWM;
1,2,3,4,5
1,3,5,24
54,3,2,1

YKaute HernpaBuibHbIM OTBET. [Ns  BHYTPEHHUX CETEN
BOAOOTBEAEHUSI MPUMEHSIIOT, B OCHOBHOM, TPYObl.

YyryHHeble,

Mnactmaccosble,

CranbHble.

[ns BHYTPEHHEW KaHalM3aUMOHHOM CETU AMAMETP OTBOAHOMO
TpybonpoBoAa OT YHWUTa3a AO/KEH 6bITb

100 MM,

150 mmM,

50 mm.

Ans BHYTPEHHeW KaHafM3auMOHHON CeTU AuaMeTp OTBOAHOMO
TpybonpoBoAa OT BaHHbl AO/MKEH ObITh

100 MM,

32 MM,

50 Mm.

BeHTUNAUMS Hapy>XHOM BOAOOTBOASLLEN CETU OCYLLECTBASIETCS!
yepes CTOsIKU 3aaHuiA. [is 3TOro CTOsiKM 060pyAytoTCS CleayrowmMm
yCTpONCTBaMu

PeBusnsg,

OTBOA,

BbITSDKKa.

YKaxxuTe HemnpaBuibHbIA OTBET. [Nsi NMPOBEPKM M MPOYMCTKM
Tpy6 Ha KaHanM3auUMOHHOW CETU YCTaHaBMBAIOTCS CrieunasnbHble
(hacoHHble YacTu

PeBusnsg,

KpectoBuHa,

NpoYmnCTKa.

YKaXxuTe HenpaBwibHbIN OTBET. B 3aaHMsIX NPOEKTUPYIOT Npo-
M3BOACTBEHHYIO CUCTEMY BHYTPEHHEW KaHanu3auuu Ansi OTBEAEHUs
CTOYHbIX BOA,

0T Moek kade, pecTopaHOB W pa3rpy304HbIX NPOLOBOJSILCTBEH-
HbIX MarasnHoB,
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OT TParnoB 1 NIOTKOB BCTPOEHHbIX MNapKWUHIOB,
OT CAHUTAPHbIX Y3/10B.

[ne yCTaHaBMMBAKTCA PeBU3UM ANA NPOBEPKUM N MPOUUCTKU
Tpy6 Ha KaHanM3aUMOHHOMN CEeTK

Ha crosikax,

Ha nosopoTa,

Ha kpebiwe.

Ons  BEeHTUNSUMM  BHYTPEHHUX M HapyXHbIX  CeTel
BOAOOTBEAEHMS MCNOMb3YIOT BbITSXKKY. OHa npeacTaBnseT cobon

MpoaomkeHne CTosika BbilLe KPOBJIY,

BbIBOJ, CTOSIKA Ha Yepaak,

Tpyby ¢ n3rnbom nocne caHnTapHbIX NprbOpoB.

4.5.B040CTOYHbIE CUCTEMbI 30AHNI

B 30aHMSX NPOEKTUPYIOT CUCTEMbI BHYTPEHHUX BOAOCTOKOB /1S
oTBeAEHUs!

[O0XAEBbIX U TaJbiX BOA C KPOBJIN 30AaHUH,

CTOYHbIX BOA OT MoeK Kade, pecTopaHOB M pa3rpy304HbIX Npo-
AOBOJIbCTBEHHbIX MarasmHOB,

OT CaHWUTaAPHO-TEXHUYECKMX NPUOOPOB.

YKaXxuTe HenpaBWbHbIN OTBET. [JpeHaXHylo CETb BOKPYr 3A4a-
HVSI NPOEKTUPYIOT ANSt OTBEAEHMS OT 34aHus

AOXAEBbLIX U TanbIX BOf,

rPYHTOBLIX BOA,

6bITOBbIX CTOUYHbIX BOA.

HazoBuTe MpaBWUbHYIO NOCIEA0BATENBHOCTL 060PYAOBaHUA ©
Tpy60MnpoBOAOB BHYTPEHHMX BOJOCTOKOB A/ cHopa [AOXKAEBOW WM
Tanoi Bodbl C KPOBMM 3faHui: 1-cTosik, 2-cudoH, 3-BOAOCTOYHAS
BOPOHKa, YCTaHaBIMBaeMas Ha Kpblillax, 4-Bbinyck

1,2,3,4

3,4,1,2

3,1,2,4
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CTosikn M cndOoHbl Ha BbIMYCKaX BHYTPEHHWX BOAOCTOKOB
pa3MeLLaloT B OTanJMBaeMbIX NOMELLEHNSX

ANSA NpeaoTBpalleHUsl 3aMep3aHns [QOXKAEBbIX U TaNbiX
BopA,

anst ynobcrea obcnyknaHums,

ANS OXNTaXKAEHWS! B NTETHUIA NEPUOA.
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5.1.CTOYHbIE BOAbI

Kak Ha3blBaeTcs Boja, 3arpsi3HeEHHasi ObITOBbIMM M NPOW3BOA-
CTBEHHbIMWU OTXOAAMWN?

CrouyHasn BOAa,

MepTBas BoAa,

Crosiuas Boaa.

Kakne OCHOBHbIe 3arpsi3HsioliMe BelecTBa MOCTynalT Co
CTOYHbIMW BOAAMM Ha FOPOACKME OYUCTHBLIE COOPYXKEHUS?

a30T, opraHMyeckme BewecrBa, pocdartbl, B3BELUEHHbIE
BeLecTBa,

aNtOMUHUI, HeKoTopble MeTannbl (KaAMUK, CBMHEL, XPOM U
np.),

HedTenpoayKTbl, NecTUumabl, MEeHosbI.

Kakoli Bpen BogoeMaM HaHOCAT 6uoreHHble BellecTa (a3oT U
docdop) npm cbpoce CTOYHbIX BOA?

Bbi3biBaloT 3BTpOodMKaLmio (3apacTtaHne) BOAoOEMOB,

CnocobCTBYIOT NOBLILEHNIO MUHEPANM3aUmni,

CHWXaT KOHLEHTPALMIO KACIOpoda B BOJE.

CTouHble BOAbI, MNOCTYNawliMe M3 YHUTA30B, PAKOBWH, BaHH U
npounx npubopoB; KOTOpble 06Pa3ylOTCH B XWMbIX, OOLIECTBEHHbIX,
AAMUHUCTPATUBHO-ObITOBBIX M MPOMBILLIEHHBIX 34aHNSAX Ha3bIBalOT

X0351ACTBEHHO-6bITOBbIE

XO3ACTBEHHO-NUTLEBSIE,

XO03ACTBEHHO-APEHAXHbIE.

CTouHble BoAbl, Obpasylolmecs B pesyfnbTaTe MCMOb30BaAHUS
BOAbI B Pa3fIMUHbIX TEXHONIOMMYECKMX MpoLeccax Npou3BOACTBa Hasbl-
BaloT

BbiTOBEIE,

[peHaxHble,

NpPoU3BOACTBEHHbIE
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CMecb XO3SCTBEHHO-6bITOBBIX CTOYHBIX BOA OT >XWIOM 3a-
CTPOVKM U NPOW3BOACTBEHHBIX, B/IM3KMX K HAM MO COCTaBY, Ha3blBaloT

MpOn3BOACTBEHHbIE,

Mpon3BOACTBEHHO-6LITOBLIE,

ropoackue CTouHble BoAbl.

Moka3aTeflb KayecTBa CTOYHbIX BOA, XapaKTepU3YoLWiA
KOJIMYECTBO MNpUMECEl, KOTOpOe 3aJepXXMBaeTcs Ha 6yMa)KHOM
bunbTpe Npyu GUILTPOBaHNK UCXOAHOW NPO6bLI CTOYHOW BOAbI

KoHueHTpauusa B3BeLleHHbIX BellecTB

KOHLEeHTpaumsi paCTBOPEHHbIX BELLECTB,

KoHUeHTpaums cynbgaToB U XT0pUa0B.

MokaszaTeslb KayecTBa CTOYHbIX BOA, XapaKTEpU3YIOLMA Konu-
YEeCTBO OpraHNYeCcKUX BELLECTB, OKUCIIAEMBIX C MOMOLLbIO MUKpPOOpra-
HU3MOB

XMMm4yeckas noTpebHocTb B kucnopogae (XMK),

6uoxnmnueckas notpeéHoctb B kncnopope (BbIK),

KOHLEHTpaLUma pacTBopeHHoro kucnopoaa (02).

5.2.CUCTEMbl BOAOOTBEAQEHUSA

bacceliHOM BOAoOTBEAEHMSI Ha3bIBAKOT
YacTb TEPPUTOPUM KaHaNM3yeMoro o6bekTa, OrpaHUYeHHON

FOPU30HTaNSAMU,

YaCTb TEppUTOPUM KaHaNM3yeMoro O6bekTa, OrpaHWYEHHON
peKoiA,

yacTtb TeppuTopumn KaHasM3yemoro o6bekTa,

OrpaHMYeHHOW IMHMAMMU Boopa3aesna U rpaHMuaMm obbekTa.

ObLiecnnaBHas cucTemMa BoAOOTBEAEHNS UMEET

[IBE CaMOCTOSITENIbHbIE Y/IMYHbIE CETM TPybOnpoBOAOB: OAHA
ANsl OTBEAEHUS] TOPOACKUX CTOYHbIX BOA, Apyrasi - Ans OTBeAEeHUs
JIOX/1EBOr0 CTOKa;

OAHY Y/IM4HYIO ceTb TpybonpoBoooB Ans oTBeAeHuUs
BCeX BUAOB CTOUYHbIX BOA,

TP  CaMOCTOSITENbHblIE  YUYHbIE CeTU  TpybonpoBOAOB,
OTAENbHO And oTBeaeHUs 6bITOBbIX, A0XAEBbIX U NMPOU3BOACTBEHHbIX
CTOYHbIX BOA.
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PasnenbHas cucteMa BOIOOTBEAEHUS UMEET

[BE CaMOCTOSITENbHblE YNMYHbIE CETM TpPyb6OMNpoOBOAOB: OAHA
ANA OTBEAEHMSI TOPOJICKMX CTOYHbIX BOA, Apyras - ANs OTBEAEHMS
AOXAEBOrO CTOKa;

OAHY YNW4YHYlO CceTb TpyboNpoBOAOB [ANS OTBEAEHUS BCEX
BWAOB CTOYHbIX BOA,

TPU CaMOCTOsITe/IbHbIE YJIMUHbIE CETU TPy6onpoBoAaoB,
oTAENbHO [N OTBeAeHus 6bITOBbIX, [AO0XAEBbIX W
NPOM3BOACTBEHHbIX CTOUYHbIX BOA.

MonypasaenbHasi cucTeMa BOAOOTBEAEHUS] UMEET

ABE CaMOCTOATe/IbHbIe YJIMYHbIe CeTU TPy6bonpoBoAoB:
oA4Ha ANA OTBeAEHMUsl NOPOACKMX CTOYHbBIX BOA, Apyras — ans
oTBeAieHUs1 AOXKAEBOI0 CTOKA;

OAHY Y/IMYHYIO CeTb TpPybONpoBOAOB A/ OTBEAEHUS BCEX
BW/IOB CTOYHbIX BOf,

TP  CaAMOCTOSITENbHbIE  Y/IMYHbIE CETM  Tpy6omnpoBOAOB,
OTAENbHO ANs OTBEAEHUS BbITOBbIX, AOXAEBbLIX U NMPOU3BOACTBEHHBIX
CTOYHbIX BOA.

5.3.0CHOBHBbIE 3JIEMEHTbI CUCTEMbI
BOAOOTBEAEHUA

HasoBWTe MpaBW/bHYIO MOCNEA0BATENbHOCTb COOPYXEHWUN U
Tpy60nNpoOBOAOB CXEMbl HapyXXHOro BOAOOTBEAEHWsI ropoada:l— ABo-
POBbIX W BHYTPUKBapTaslbHbIX BOAOOTBOAALIMX CETEN; 2— YNM4Has
CeTb M KOMNEKTOpa; 3— KaHaNM3aUMOHHbIX HACOCHLIX CTaHUMn K
HaMopHbIX TPY6OMpPOBOAOB; 4—CTaHUMIA OYUCTKM CTOYHbLIX BOA; 5—
BbIMYCKOB OYMLLEHHBIX CTOYHbIX BOJ

1,2,3,4,5

54,321

3,4,51,2

[MaMeTp Hapy>HbIX BOJOOTBOAALIMX CETEN HE MOXET ObiTb
MeHbLLEe

50MM,

150mMm,

300 MM,
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BbINyckn CTOYHbIX BOA B BOAOEM — 3TO

CrneumanbHble COOpPY)XeHWs, npeaHasHaueHHble ans 3abopa Bo-
Abl,

COOPY>XXEHUS NS NepeKadkn Bofibl,

cneumanbHble COOpPYXEHMsi, TnpefHa3HauvyeHHble Ans
6bICTPOro U MHTEHCUBHOIO CMELUEHUsI CTOUYHbIX BOA C BOAOW
BoAO€EMa.

YKaXuTe  HenpaBubHbii  OTBET. CMOTpOBblE  KONOALbI
YCTQHaBNMBAIOT HA CaMOTEYHbIX KaHA/IN3aLMOHHbIX CETSAX

ANst HabnoaeHus 3a paboToi cetH,

AN MPOYUCTKM, NPOMbIBKM Tpy6OMpOBOAOB M NIMKBMAALMM
BO3MOXHbIX 3aCOPEHUA,

AN pa3MeLLleHunsl 3arnopHoi apMaTypbl.

KaHanmzaumoHHble HacocHble ctaHumm (KHC) ycTpanBatloT
3arny6neHHbiMy,

Ha3eMHbIMU,

HaA3EMHbIMU.

5.4.0MUCTKA roPO1ICKUX CTOYHbIX BOA

YKaXknte HenpaBWIbHbIN OTBET. BNOK MexaHM4ecKonm O4YMCTKM
rOPOACKMUX OYMCTHBIX COOPY>KEHWUI BKIIOUYAET

PelueTtku,

MeCKOSI0BKM,

6nodunbTpbl,

NepBUYHbIE OTCTOMHUKM.

YKaxuTte HernpaBuibHbIN OTBET. BrOK 6MONOMMUYECKON OYMCTKM
rOPOACKUX OYMCTHBIX COOPY>KEHWUIA BKIIOUYAET

A3pOTeHKH,

OUnbLTpbI,

BTOPUYHBIE OTCTOMHWMKM,

YkaxuTe HenpaBuibHbIi oTBeT. Obe33apaxuBaHWe CTOYHbIX
BOJ MOPOACKMX OYUCTHBIX COOPYXXEHWUI OCYLLECTBNSETCS

YnbTpaduoneToBbiM 0651y4eHnEM,

XnopupoBaHuem,

aMMOHM3auuen.
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B aspoTeHkax 6uonornyeckas OYMCTKA OCYLLECTBISETCS C
MOMOLLbIO

PeareHToB,

6akTepuii,

KOarynsHToB.

YKaXuTe HenpaBuibHbI 0TBET. O6paboTka 0CAAKOB CTOYHbIX
BOZ NpOBOAUTCA ANS

YMeHbLLEeHNS 06bEMOB 0Ca/IKa;

O6e33apaXkvBaHNs 0CAZIKOB;

Ons Bo3BpaTa ocafika Ha OYMCTHbIE COOPY)KEHMUS.

5.5.YC/10BUA CBPOCA CTO4YHbIX BOA4 B BOAOEM

YKaXKuTe HeBepHbIli OTBET. «[lpaBUnaMu oxpaHbl MOBEpPXHOCT-
HbIX BOA OT 3arpsi3HEHWs CTOYHbIMW BOAAMMW» YCTAHOBJIEHbI Creayto-
Lye BUAbl HOPMATMBOB KayecTBa BOAbl B BOAOEMAX:

AN BOAOEMOB MUTHLEBOIO M Ky/bTYpHO-OLITOBOrO BOAOMO/b30-
BaHus;

ANsi BOAOEMOB NPOMbILLJIEHHOrO BOAOMNO/Ib30BaHMs,

ANS BOAOEMOB, UCMOJb3YEMbIX B Pbl6OX03ANCTBEHHbIX LIENSIX.

[ns  ynooBNEeTBOPEHUS CaHMTapHbIX TpeboBaHWM K BoAaM
npupoaHbIX BOAOEMOB MNpu cbpoce B  HUMX CTOYHbIX  BOA
ycraHasnueatot HAC:

HOPMaTUBHO-[ONYCTUMbIN c6poc JIMMUTUPYIOLLNX
BeLLecTB,

Hanor Ha AobaBneHHy0 CTOMMOCTb,

HanMMeHbLUlee JoNyCTUMOe CaMOoUMLLEHNE BOAOEMOB.

B uensx orpaHuYeHWsi NOCTyMNEeHUs 3arpsi3HEHUI B BOAOEM CO
CTOYHBbIMW BOAAMM, HOPMATMBHO-A0MYCTUMbIN COPOC yCTaHABNMBAETCS

[Ans noboro BbiNycka CTOYHbIX BOA,

[ns BbIMYCKOB OYUCTHBIX COOPYXXEHWUI MOCENEHWUA C YMCIIOM
xutenei cebie 1000 yenoBek,

ANS KQXXAO0ro KOHKPETHOro BbiNyCKa CTOYHbIX BOA.
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B uensax orpaHWYeHUss NOCTYyNEHUs 3arpsisHEHWIN B BOJOEM CO
CTOYHbIMW BOJAMWU, HOPMATUBHO-AOMYCTUMbIN COPOC YCTaHAB/IMBAETCS

Mo kaXxaoMy 3arpsA3HAKOLWEMY BellecTBy, NpUCYTCTBY-
OLWEeMY B CTOUYHbIX BOAaX,

Mo opraHNYeckMM 1 B3BELLIEHHBLIM BELLECTBAM,

Mo 6uoreHHbIM BeLLECTBaM.

YKaxute HeBepHblt oTBeT. MMpu pacyete HAC ans kaxaoro
KOHKPETHOrO BbIMyCKa CTOYHbIX BOA MPUPOAOOXPaHHbLIMW OpraHamm
YUUTBIBAIOTCA CNeAytoLmne XapakTepUCTUKN CUCTEMbI BOAOOTBEAEHUSA:

pacxo/ CTOYHbIX BOA,

TWM BbINyCKa CTOYHbIX BOA;

KOJINYECTBO OYUCTHbIX COOPYXKEHMIA.

YKkaxute HeBepHblt oTBeT. Mpu pacuete HAC Ans Kaxaoro
KOHKPETHOr0 BbIMyCKa CTOYHbIX BOA MPUMPOAOOXPAHHbIMM OpraHamu
YUUTBIBAKOTCA Cneaylowme ruaponormyeckme Xxapaktepuctukn sogoe-
Ma:

pacxoj BoAbl B peke,

MaKCcvMasbHble 1 MMHMMASIbHbIE CKOPOCTU TEYEHWS,

rnybuHa, WwupnHa peku,

¢poHOBbIE KOHLIEHTPaL UM BELLeCcTB.

MNpu pacyete HOC ans KaXxaoro KOHKPETHOMO BbIMyCKa CTOYHbIX
BOA4 MPUPOAOOXPaHHbLIMW  OpraHaMm  Y4MTbIBAlOTCA  NPeAesbHO-
[OMyCTUMble KOHUEeHTpaumu 3arpsasHaiowmx sewects (MAK), oHu Bbl-
6bupatotcs

no BuAy BOAOMNOSIb30BaHUSA U KaTeropusi BoaooeMa,

MO XapaKTepUCTUKaM MPOMBILLIEHHbIX NPEANPUSTUN,

no camooumLLaloLLieincs cnocobHOCTU Bogoema.

Camoounwatolascs cnocobHOCTb BOAOEMA -3TO BO3MOXHOCTb

OKMCJ/ieHUa B HEM OpraHn4YeCKux BellecTB, noa BO34eii-
CTBMEM MUKPOOPraHM3mMoB-MmnHepasin3aTopos,

OCaXaeHn4a B3BELIEHHbIX BELWECTB,

BOCCTAHOBJIEHUA OTAENbHbIX 3JIEMEHTOB.

lpMeMHMKaMM  OYMLLEHHbIX  CTOYHbIX  BOA  OYMUCTHBIX
COOPY>XEHMI, B OCHOBHOM ClyXaT

CenbCKOX035IMCTBEHHbIE MO,

noA3eMHble BOAbI,

MpupoaHbie BOAOEMDI.
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6.1.BO0NOAroTOBKA ANA
NMPON3BOACTBEHHbIX OB BbEKTOB

MpAMOTOYHAs CUCTEMA  BOAOCHAOXEHMSI  MPOMbILIEHHbIX
NpeanpusaTUiA NpeaycMaTpUBAET, YTO CTOYHbIE BOAbI

y4yacTBYIOLLME B TEXHOMOMMYECKOM npoLiecce, He cbpachiBaeTcs
B BOAoeM, a nocne 06paboTkM BHOBb BO3BpallalOTCs B
NPOVU3BOACTBEHHBIN LIMKIT;

cbpacbiBaeMble ogHMM  noTpebuTeneM, AonyckawTcsa Mo
KauyecTBY K UCMOSIb30BaHWUIO APYrMMK NoTpebutensiMm;

cbpacbiBaloTCA B BOAOEM C MNpeABapuTenbHOW ee
OUYMCTKOM NocCJie UCNOJ/Ib30BaHUS B TEXHOJIOFMUYECKOM LIMKIIe.

O6opoTHbIE U 3aMKHYTble  CUCTEMbI BOAOCHabxeHus
MPOMBILLIEHHBIX NPEANPUSTAN NPpeayCMaTpUBALOT, YTO CTOYHbIE BOAbI

yyacTBywowe B TEXHOJIONMYECKOM nMnpouecce, He
cbpacbiBaeTcs B BogoeM, a nocne o06paboTku BHOBb
BO3BpaLLalOTCA B NPOU3BOACTBEHHbIN LIUKJT;

cbpacbiBaeMble O0AHMM  noOTpebuTeneMm, AOMyCKaloTca Mo
KayecTBY K UCMOSIb30BaHUIO APYrMun noTpebutensmu;

cOpacbiBaloTCS B BOAOEM C MpeABapuUTENbHOM ee OYUCTKOM
nocsne UCrosib30BaHNsl B TEXHOMOMMYECKOM LMKIIE.

CucteMa BOAOCHAOGXEHUSI MPOMbILLEHHBIX NPEAnpUsTUA  C
nocneaoBaTesibHbIM  MCMOSIb30BaHMEM BOAbl MpeaycMaTpuBaeT, 4YTO
CTOYHbIE BOAbI

y4yacTBYIOLLME B TEXHONOMMYECKOM npouecce, He cbpacbiBaeTcs
B BoAgoeM, a nocne 06paboTkM BHOBb BO3BpallalOTCA B
NPOV3BOACTBEHHLIN LIMKST;

c6bpacbiBaeMble 0iHUM NoOTpebuTeneMm, AONYyCKaKOTCS MO
KayecTBY K UCMOJIb30BaHUIO APYrMMU NoTpebutensmu;

cOpacbiBalOTCS B BOAOEM C MpeABapuUTENbHOM ee OYUCTKOM
nocsie MCNoJIb30BaHUSl B TEXHOIOMMYECKOM LIMKIIE.

Mpy “cnonb3oBaHMU BOAbl Ha MPOMBILWIEHHBIX MPEAnpUSATUSIX
TpebyeTcs yaansTb M3 BOAbl BCE PacTBOPEHHbIE B HEW CONW, Toraa
MeToa4 OYNCTKU BOAbl HA3bliBalOT

Ob6ecdTopmBaHme,

O6ecconuBaHue,

[Herazauus.
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MNpyu 060POTHOM WCMONb30BaHWMM BOAbl HA MPOMbILLIEHHBIX
npeanpuaTnsax TpebyeTcs CHWXKeHue TemnepaTypbl BOAbl, TOraa
METO/l OYUCTKM BOAbI Ha3bIBalOT

oxnaxxgeHue,

Ob6ecconvBanue,

Jerazaums.

Mpy Mcnonb3oBaHMU BOAbl Ha MPOMBILLNEHHBIX NPeanpUATUAX
TpebyeTcs nNpenoTBpallaTh KOPPO3MOHHOE AENCTBME BOAbl Ha TPY6bl,
TOrAa METO/l OUUCTKM BOAbl Ha3bIBaOT

cTtabunusauus BoAbl,

obe3xenesmBaHue,

obecdhTopuBaHume.

Mpn MCNoNb30BaHWM BOAbl Ha MPOMBILLSIEHHBIX NPEAnpUATUAX
TpebyeTcs yaansaTb U3 BoAbl TONIbKO HEKOTOPbLIE PACTBOPEHHbIE B HEW
COMK, HanpuMep, COMK Xenesa, Toraa METOA OYMCTKM BOAbl Ha3blBaloT

O6e3)xenesnBaHue,

Herazauus,

cTabunmsauus Boapl.

Mpy “cnonb3oBaHMU BOAbl Ha MPOMBIWJIEHHBIX MPEAnpUSATUSIX
TpebyeTcs yaansiTb M3 BOAbl BCE PaCTBOPEHHbLIE B HeW rasbl, Toraa
METO/l OYMCTKM BOAbI Ha3bIBaOT

Oeraszaums,

Ob6ecconvBanue,

ObecdTopuBaHMe.

B cucremax 060poTHOro BOAOCHAGXKeEHUS ANS OXNIaXAeHWUs
TennoobMeHHbIX  annapaToB  (Kak  MpaBwio, Ha  TemnaoBbIX
anekTpocTaHumsax, ToL, ASC) npuMeHsIoT

FpaauvpHn,

OTCTOMHUKM,

NecKOM0BKM.

YKaXunTe HeBepHbIi OTBET. CxeMa CUCTEMbl 060POTHOMO BOAO-
CHabXeHus Aans oxNaXAeHWsi BOAbl MPOMbILLIEHHBIX MPeanpUaTUi
COCTOUT U3

oxnaautenen (rpaampHu, 6pbiaranbHble 6acceiiHbl, Npyabl);

LUMPKYNSILUMOHHBIX HACOCHBIX CTaHLMM;

COOpYXeHUM (PU3MKO-XMMUUYECKONH OUNCTKMU.
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[ns hOHTaHOB NPUMEHSIIOT CXEMY BOAOCHabXeHus
O60poTHYIO,

MNMocnegoBaTenbHyto,

NPSIMOTOYHY!IO.

HasoBuTe CaMoro KpymHOro noTpebutens no YKpPyNHEHHbIM
HOpMaM BogonoTpebneHns M BOAOOTBEAEHMS] B Pas3fIMyHbIX OTPaciax
NPOMbILLSIEHHOCTH

NpPOV3BOACTBO LIEMEHTA,

NMPOU3BOACTBO BUCKO3HOIO BOJIOKHA,

npown3BoACTBO 6ymaru.

Ha BbicOTy, dopMy M TpaekTopuio noneta cTpym (poHTaHOB
BNMUAIOT

3anopHas 1 perynupyowasl apmaTypa,

MoAaoLLIMIN U LIMPKYNPYIOLWMIA TPYy6onpoBoabl,

®doHTaHHble HacaaKM.

YKaXuTe HEBEpHbIi OTBET. AKBamnapkv— pasBriekaTesbHblii
BOAHbIE KOMMEKChI, NCMOb3YIOT Ans paboThbl

Peunyio Boay,

MOPCKYIO BOAY,

obecconeHHyro BoAy.

B nepennBHOM HacceiiHe Boga HaxoaMTCst
Bbiwwe ypoBHsi 60pTa,

Ha O1HOM YpOBHe Cc 60pTOM,

HWXe YpoBHS 6opTa.

B ckuMMepHOM HacceitHe ypoBeHb BOAbI HAXOAUTCS
Bblwe ypoBHs 6opTa,

Ha OQHOM YpOBHE C 6opTOM,

HW)Ke ypoBHSA 6opTa.

YKkaxuTe HeBepHbIii oTBET. [ 0bpaboTkn Boabl B bacceinHax
ucnonb3yeTcs cneaytowee obopyaosaHve

OunbTpbI,

OTCTOMHMKM,

BogoHarpesaTerns,

CTaHUMs XuMmnyeckon 06paboTku 1 obeszapaxkMeaHus BOAbI.
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6.2.CUCTEMbl BOOAOOTBEAEHUA
NMPOMBILUNIEHHbIX NPEANPUATUN

YKkaxxute HeBepHblit 0TBET. CUCTEMbI BOAOOTBEAEHUS MPOMbILL-
NEHHbIX NPeAnpPUSTUN TaKKe NoAPa3AensATCS Ha

O6wwecnnasHble,

CaMoTeuHble,

pasaesnbHble.

YKaXuTe HEBEPHbIi OTBET. pOM3BOACTBEHHBLIE CTOUHbIE BOAbI
noapasaensior Ha

3arpsisHeHHbIE NPOU3BOACTBEHHBIE CTOUHbIE BO/bI,

HesarpssHeHHble MPOM3BOACTBEHHbIE CTOYHbIE BOAbI MOCTYMa-
0T OT XOMOANIIbHBIX, KOMMPECCOPHbIX, TEM00BMEHHbIX annapaTos,

ATMochepHble CTOUHbIE BOAbI.

Mpu BbIGOpPE CUCTEMbI BOAOOTBEAEHWS MPOMbIWIEHHbIX Npea-
NpUSTUIN HEOBXOAMMO YUMTbIBATb BO3MOXHOCTb

Mcnonb3oBaHMS OUMLLEHHBLIX CTOYHbIX BOA ANSi MUTbEBbIX Le-
nemn,

NPpUMEHEHUs AN NPOU3BOACTBEHHbIX Liesieli OuMLLeH-
HbIX 6bITOBbIX U AOXAEBbIX BOA;

OKMraHusi NPOMU3BOACTBEHHbLIX CTOYHbIX BOA.

PacyeTHble pacxodbl AOXAEBbIX W TaNblX BOA Ha TeppUTOpUM
MPOMBILLSIEHHOrO NPeANnpUSTAS ONPeaensiioT B 3aBUCUMOCTY

OT MECTHbIX MEeTeOopoJIOrMYeckux YCoBuii, penbeda
MECTHOCTHU U CTeneHu 6naroycrpoiicTBa TeppuTopmm,

OT COCTaBa M KOMMYeCTBa NPOU3BOACTBEHHbBIX CTOYHbIX BOA,

OT KO/IMYyecTBa paboTatomnx Ha NPOMBbILLIIEHHOM NPEANPUSTUN.

YKaXUTe HEBEPHbI OTBET. BbINyCcK  MNpPOWU3BOACTBEHHbBIX
CTOYHbIX BOJ, NPOV3BOANTCS

B NPUPOAHLIE BOAOEMBI,

B rOpO/CKYI0 KaHan13auuio,

B AAPEHAXKHYI0 KaHAJIN3aLmio.
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CocTaB M KOHLEHTPaUuWs NPOM3BOACTBEHHbIX CTOYUHbLIX BOJ
TEKCTUNBbHOIO NPOM3BOACTBA 3aBUCUT

OT KonuyecTBa paboTalolMX Ha NpeanpuUaTUm;

OT nnolaam TeppuTopun NpeanpuaTus;

OT TUMA TKaHW, TUNA KpacuTesied U NpPUMEeHSieMbIX
NpoLeccoB OKpalWMBaHUSA BOJIOKHA.

HedTecoaepxallpye CToYHblE BOAbl OPMUPYIOTCA

Ha HedTenepepabaTbiBarOWMX npeanpuaTUsX,
HedTeba3ax, B MecTax HedTe- U razonobbium;

Ha TEPPUTOPUSIX TMAPO3NEKTPOCTAHLIMNA,

Ha TEPPUTOPUN XKUTOW 3aCTPONKM.

CocTaB 3arpsi3HeHWI NPON3BO/ICTBEHHBIX BOJ 3aBUCUT
OT TEXHOJ/IOrMM NPOU3BOACTBA;

OT METEOPOSIONMYECKUX YCIIOBUI MECTHOCTH;

OT coumanbHbIX HOPM BOAOOTBEAEHMS.

YKaXXuTe HEBEPHbI OTBET. [N OYNCTKM MPOM3BOACTBEHHBIX
CTOYHbIX BOZ MCMOJb3YIOT BMOIOrMYECKYO OYUCTKY

B aspoTeHkax;

B oTCTOMHMKAX,

B 6uocopbepax.

K dun3nko-xmmMmyeckum cnocobam OYMCTKM MPOU3BOACTBEHHbIX
CTOYHbIX BOA OTHOCATCA

IKCTpakums,

OT1cramBaHue,

OunbTpaums.

PazgenutenbHble MeToAbl OUYUCTKM MPON3BOACTBEHHbLIX CTOYHbIX
BO/ OCYLLECTBASOTCS B

AspoTeHKax,

BuodunbTtpax,

OTCTOMHMKAX.

[lecTpyKTUBHbIE METOAbl OYUCTKM MPOU3BOACTBEHHBLIX CTOYHbIX
BO/J OCYLLECTBNSIOTCS B

OTcTOMHMKAX,

dunbTpax,

6uocdunbTpax.
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[ANa OUNCTKM AOXKAEBBIX CTOYHBLIX BOA MPUMEHSIOTCA
OTCTOWHMKM U (PUNBTPDI,

aspOTEHKH,

KOHTaKTHbIE OCBET/IUTENMN.

YKaXxuTe HerpaBuibHbIA OTBET. B cOCTaB AOXAEBbLIX CTOYHbIX
BOJ BXOASAT Cleaytolmne BewecTsa

HedbTenpoayktbl,

B3BelleHHble BelecTBa,

cKunupap.
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