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IHosicuuTeNLHAA 3aNIUCKA

AKmyaJleOCmb U3yuyeHus ()uCULH’UZMHbl

BomocHabxxeHne W BOJOOTBEJCHHUE SIBJISIOTCS BAKHEUIIMMH CaHUTApHO-
TEXHUYECKUMU CHCTEMaMH, KOTOPbIE CO3/JAI0TCS JJisi 00ecredeHus: HOpMalbHOU
KU3BHEAECATEIbHOCTH HACEIICHUS U BCEX OTpaciedl 3KOHOMUKHM rocymapcrtBa. Ot
CTaOMIBHOTO (DYHKIIMOHUPOBAHUS BHIIIEC YKAa3aHHBIX CHCTEM 3aBHCUT HOpMaJbHas
paboTa ropoja, MpeAnpPUATHNA, 3I0POBbE U 0E€30MTACHOCTH YKUTEIICH.

Lenv u 3a0auu oucyuniumsl

Lenpro mpenojaBanust AUCHUIUIMHBL «Bo/ocHaOXeHHEe M BOJOOTBEICHUE)
SBJISIETCS TIOATOTOBKA CIIEIIMAIUCTOB, CIIOCOOHBIX OCYIIECTBISATh MPOEKTUPOBAHUE,
CTPOUTEILCTBO M OIKCIUTyaTaIlMI0 WHXXEHEPHBIX CETEeH, 000pymOBaHWS 3aHUN H
COOPYKECHUH.

3aauu U3y4eHUs TUCIUILINHBIL:

® [OJyYCHUE 3HAHUM OO0 YCTPONCTBE BHYTPEHHUX M HAPYXKHBIX CETAX
BOJIOCHAOXKEHUSI M KaHAJIM3aIlMU, TOJBEMHBIX M TOBBICUTEIBHBIX YCTAHOBKAX,
HMCTOYHHMKAX BOJIOCHAOXKECHMsSI, METOJaX OYHCTKHA TMPUPOTHBIX W CTOYHBIX BOI,
MIPUHITUIIAX pacyeTa CETeH U COOpYKCHUI;

e TpUOOpPETEHUE YMEHHsI OCYIIECTBIIATH MPOCKTUPOBAHUE, CTPOUTEIIBCTBO,
AKCIUTyaTaIMi0 WHXCHEPHBIX CETeH W COOPY)KEHUM; aHAJTU3UPOBAThH TOJYyUYCHHBIS
pe3ynbTaThl IO pacueTy CHCTEM, H3ydaTh M0 HWH(GOPMATHBHBIM HCTOYHUKAM
TEXHUYECKUE XapPAKTEPUCTHUKUA HOBEUIIEro oOOPYIOBaHUS M PEIIaTh BOMPOCHI O
BO3MOXHOCTH M LIEIECO00Pa3HOCTH €ro NPUMEHEHHUS.

ONEeKTPOHHBIM  yueOHO-MeToandeckuit komiuieke (DYMK) oOwvenunser
CTPYKTYPHBIE€ DJIEMEHTHI Y4€OHO-METOJIMYECKOrO OOecrieueHusi 00pa3oBaTeIbHOTO
mporecca, M TPEACTaBIsSeT CO00M COOPHUK MaTepuajoB TEOPETUUECKOTO U
MPAKTUYECKOTO XapaKkTepa i OpraHu3aiii paboThl CTYACHTOB CICIIMAIIBHOCTH 1 -
70 04 02 «TemnnorazocHabxxeHUE, BEHTUISAIUS U OXpaHa BO3AYIIHOTO OacceiHa»
JTHEBHOM, 3a0YHOM M 3a04YHOW COKpAIEHHOH (opM mosiydeHHs 0Opa3oBaHUs IO
M3YYEHUIO TUCIUTUINHBI « BogocHabkeHre u BOJOOTBECHUEY.

OVYMK pa3zpaboran Ha ocHoBaHuU [lonoxeHus 00 yueOHO-METOIUYECKOM
KOMILJIEKCE Ha YPOBHE BBICIIETO oOpazoBaHus, yTBepkaeHHoro IloctaHoBieHHuEeM
MunucrepctBa oopazoBanus Pecriyonuku benapych ot 26 utonsg 2011 r., Ne 167, u
npeAHa3HaueH MJisd pealv3aluyd TpeOOBaHUM y4eOHOM TporpaMMbl IO ydeOHOMU
mucnuiuinae «BoaocHa0kenue u BOgooTBeaeHne» i cnenuansaocty 1-70 04 02
«TemmorazocHabxxeHre, BEHTUIISAIUS M OXpaHa BO3AyIIHOro OacceriHa». DYMK
pa3paboTaH B MOJHOM COOTBETCTBUM C YTBEPKIECHHON Y4eOHOW MpOrpamMmoil Mo
y4eOHOM JUCHUIUIMHE KOMIIOHEHTa YUYpEeXACHHsS BbICHIEr0 0Opa30BaHUS
«BomocHabxeHne v BOAOOTBEICHUEY.



Lenu DYMK:

— o0ecrieyeHne KaueCTBEHHOIO0 METOJIMYECKOTO COMPOBOXKICHUS Ipoliecca
o0yueHus;

— opranu3anus 3pPEeKTUBHON CaMOCTOSITEIILHON PaOOTHI CTYACHTOB.

Conepxxanue 151 o0BeM DYMK IIOJIHOCTBIO COOTBETCTBYIOT
o0pa3oBaTeILHOMY CTaHJAPTy BBICIIET0 00pa3oBanHus crenuaibHoctu 1-70 04 02
«Temmora3zocHabxenre, BEHTWISIMSA W OXpaHa BO3MYIIHOTO OacceiiHa», a Takke
y4eOHO-TIPOTPaMMHON JTOKYMEHTAIlMA O00pa30BaTEIbHBIX MPOTPAMM BBICIIIETO
oOpa3oBanusi. MaTepuasi NpencTaBlieH Ha TpeOyeMOM METOJAMYECKOM YpPOBHE U
aJanTHUPOBaH K COBPEMEHHBIM 00pa30BaTEIbHBIM TEXHOJIOTHSIM.

Cmpykmypa  31eKMpPOHHO20  Y4eOHO-MemOoOU4ecKoe0  KOMNUIEKcd  No
oucyuniune « Booocnaboicenue u 60000meedeHue.

Teopernuecknii pasaesa DYMK congepxut maTepualsl 1j1s1 TEOPETHUECKOTO
U3YYCHUS y4eOHOM TMCUUIUTUHBI U MPEACTaBICH KOHCIIEKTOM JICKITUH.

HpakTnuecknii pasgnen DYMK coxpepkut marepuainbl JIJsi TPOBEACHUS
MPaKTUYECKUX Y4YEOHBIX 3aHATUM B BHUJIE METOAUYECKUX YKa3aHUM  JUIs
BBITIOJTHEHHUS KYPCOBOM pabOTHI.

Pasgesn kouTposss 3HaHumit OYMK coxpepxutr npumepHBIi nepedyeHb
BOIIPOCOB, BBIHOCUMBIX Ha 3a4€T, IMO3BOJISIIOIIUX ONPEACIUTh COOTBETCTBUE
pe3yJIbTaTOB y4eOHOM NeSATEILHOCTH 00yJarommxcs TpeOOBaHUSIM
00pa3oBaTEIbHBIX CTAaHAAPTOB BBICIIETO OOpa30BaHUSI M Y4EOHO-TIPOTPAMMHOM
JOKYMEHTAIMU 00pa3oBaTEIbHBIX MPOrpamMM BBICIIET0 0Opa30BaHUsI.

BcenomorarteabHblii  pa3jaea BKIOYAaeT y4eOHYHO  MporpamMmy IO
mucruiuinHe «BomocHabxkeHne U BOJJOOTBEICHUEY.

Pexomenoayuu no opeanuzayuu pabomoi ¢ IYMK

— JIEKIUMA MPOBOASATCA C HCHOJIb30BaHMEM TIPEACTaBICHHBIX B JYMK
TEOPETUUYECKUX MaTEePHaAJIOB, YaCTh MaTepHayia MPEACTaBISAETCS C UCTIOIb30BAHUEM
MEPCOHATILHOTO KOMIIBIOTEPA U MYJIBTUMEIUMHOTO TPOCKTOPA; MPU MOATOTOBKE K
3a4eTy, BBITIOJIHCHHUIO U 3aIUTE KypCOBOW pabOThl CTYJEHTHI MOTYT MCIOJIB30BATh
KOHCIEKT JICKIIUM;

— MPAaKTUYECKUE 3aHATUS U KYpCOBOE IIPOCKTUPOBAHHE TIPOBOMAATCA C
MCIIOJIb30BaHUEM MpeACTaBiIeHHbIX B DY MK MeToAMYECKUX yKa3aHUid,

— 3a4eT MOXET MPOBOJMUTHCS KaK B MUChMEHHON (opme, Tak u B (opme
TECTUPOBAHMS. BOMIPOCHI K 3a4eTy MPUBENICHBI B pa3ziesie KOHTPOJIS 3HAHUM.

OVYMK cnocoOcTByeT YCHEUIHOMY YCBOCHHMIO CTYACHTaMH Yy4eOHOTo
Marepuala, 1aeT BO3MOKHOCTh IUIAHUPOBATh U OCYIIECTBIISITH CAMOCTOSITEIbHYIO
paboTy CTYIOeHTOB, OOECIeYMBaeT pAIlMOHAILHOE pachlpeeneHne y4eOHoro
BpPEMEHU MO TeMaM Yy4eOHOW JUCHUIUIMHBI M COBEPUICHCTBOBAHUE METOAUKU
IIPOBEJICHUSI 3aHATUM.



IHEPEYEHb MATEPHUAJIOB B KOMIIVIEKCE

1 TeopeTnueckui pasaea
Koncnekr Jexkuuii nmo nucuuiminue «BogocHadoxkenue 1 BOJA00TBEACHHUE»

Jlekuusi 1 BogocHad:keHne 31aHNH U OTAeJbHBIX 00bE€KTOB
Jlekuys 2 YcTpoiicTBO ceTH BHYTPEHHEr0 BOAONPOBOIA

Jleknusi 3 YcrpoicTBa il MOBBIMIEHUS] M CTA0OM/IM3ALMU JAaBJIEHUs B
CeTH BOJAOCHAOKEeHM 3AaHuH

Jleknus 4 Pacyer BHyTPeHHEro BOJAOINPOBOA

Jlekuus S IIporuBonoxkapHoe BoaocCHaOKeHHe 30aHnil. CrienuaabHbIe
BOJAONPOBOAbI, (OHTAHBI

Jleknusi 6 Kananu3anus 31aHuii ¥ 0TAeJIbHBIX 00beKTOB (YacThb 1)
Jleknus / Kananuzanus 31aHUi M 0TAeJbHBIX 00bEKTOB (4aCTh 2)
Jleknusi 8 Buyrpennue BogocTtoku. Kanajauzamusi TBepabIX 0TX0/10B

JIngI/ISI 9 CucreMBbl H CXEMBbI BO}]OCHaﬁ)KeHI/ISI HacCeJICHHbIX MECT U
NMPOMBIIIVICHHBIX l'[pelll'[pl/lﬂTI/Iﬁ

Jleknus 10 McTOUYHHMKH BOAOCHAOKEHUSA
Jleknus 11 CoopyskeHUsI HA CeTH BOAOCHADKEHUSA
Jleknus 12 OuncTka NPUPOTHOH BOAbI

Jleknusi 13 BogooTBeienne HaceJJeHHBIX MECT M IPOMBINIIEHHBIX
npeanpusiTuii (yacrn 1)

Jleknusi 14 BogooTBeenne HaceJJ€eHHBIX MECT M IPOMBINIEHHBIX
npeanpusiTuii (yacTn 2)

Jlekumsi 15 O4UCTKA CTOYHBIX BOJ

2 IlpakTuyeckuii pa3jies

MeToanueckue yKa3aHUsi K  BBINOJHEGHHIO KYypCcOBOH  padoThI
«BogocHaOxkeHHue ¥ BOJAOOTBEJEHHE SKWJIOr0 [JO0Ma» MO0 JUCHMILIMHE
«BogocHadxkeHHe U BOJOOTBEICHHE» ISl CTY/ICHTOB JHEBHOM U 3204HOM (popM
o0yuenusi cnenuajbHocT 1-70 04 02 — «TermnorazocnadxxkeHue, BEHTHJISIIIAA U
OXpaHa BO3IYLIHOI0 0acceiiHa

3 Pa3jnes1 KOHTPOJIsI 3HAHUI
Ilepeyens Bonpocos k 3avety no nucuuninne «Bogocnatd:kenue u
BOJ00TBEICHUE»

4 BcnomorateJbHbIH pa3jae

YyeoHas nporpamma 1no JTUCIUIITIHHE «BoxocHa0keHue ) |
BOJ0OTBeJeHNe» s  CTyJeHTOB chneumajibHoctm 1-70 04 02 -
«TemorazocnadxxeHue, BEHTWISIIIUA M 0XPAaHA BO3AYLIHOI0 6acceiiHay




1 TeopeTnueckuii pazueJi

Koncnekr Jexkuui no pucuuiinue «Bogocunad:xxkenue u
BO/I00TBEICHUEC»



Jlexkusa Ne 1
BoaocHa0xkeHnue 31aHMI U OTACJIbHBIX 00HLEKTOB

1. Knaccudukauus cucmem 6000cHabceruss 30aHUU U OMOEIbHbIX 00BbEKMOE.
2. Dnemenmul 6HympeHne20 6000np0sood. Cxembl 6000NPOBOOHBIX CEMEl.

1. Knaccuguxayus cucmem 6000cHab;ICeHUs 30aHULL U OMOENbHBIX 00BEKMO8

Buympennuii  600onposod — 3TO BOJOIPOBOAHAs CETh B 00bBEME,
OTPAaHUYCHHOM HapY>KHBIMU MMOBEPXHOCTSIMH OTPAXKIAIOIINX KOHCTPYKIIUN 30aHuUs,
BKJIIOYasi BOJIOIIPOBOJIHBIN BBOJ IJIWMHOW 5 M, obOecreunBaromias mojiadyy BOJbI K
CaHUTAPHO-TEXHUYECKUM TpHOOpaM, MOXKApHBIM KpaHaM M TEXHOJIOTHYECKOMY
000py10BaHUIO.

Knaccuguxayua enympennux 6000npo6eooos

Lo nasnauenuio:

1) nutheBkIE,

2) NpoU3BOACTBEHHBIE,

3) IpOTHUBOIIOXKAPHBIE,

4) MOJIMBOYHBIE.

Lo cihepe obcayacusanus:

1) enuneie;

2) pa3zieNbHbIE;

3) oObeAMHEHHEBIC.

1lo cnocoby ucnonb3osarus 600bi:

1) mpoTouHbie;

2) 000poTHBIE (MUTATENIbHBIE U IIUPKYJISALIUOHHBIE);

3) ¢ MOBTOPHBIM UCIIOJIL30BaHUEM BO/IBI.

Llo cnocoby cHabocenus 8000

1) ueHTpaM30BaHHbIE;

2) JeueHTpau30BaHHbIE.

CucreMbpl BOTOCHAOKEHUS 3aHUN U OOBEKTOB JIFOOOT0 HAa3HAYECHUSA JTOKHEI
obecrieunBaTh IOTPEOUTENECH BOJMOH 3aJAHHOIO _Ka4yecTBa, B TpedyeMoM
KOJIMYECTBE ¥ 10J] HEOOXOIMMBbIM JIABJIEHHEM.

Tpebyemoe Oasnerue — naBieHHE, OOECTIEUUBAIONIEE T10/1a4y HOPMATHBHOTO
pacxoga BOAbl K HaumOoyiee  BBICOKOPACIOJIOKCHHOMY  (AMKTYIOIIEMY)
BOJI0pa300pPHOMY YCTPOWCTBY U TIOKPHIBAIOIIEE TIOTEPH JIABJICHUS HA TIPEOI0JICHHE
COTIPOTUBJICHUH TIO ITyTH ABUKECHUS BOBI

Lapanmutinoe Oagnenue — JaBICHUE B HApPY>KHOM BOJONPOBOJIE Yy MeECTa
IPUCOCIUHEHUS BBOIA.

BoonpoBoa, padoTaONMU IMOCTOSHHO I10J JIABJIEHWEM B CETH HAPVIKHOIO
BOJIOIIPOBOIA
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1 — BBOJ; 2 — BOJIOMEpHBIH y3el
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3 — Hacoc;
4 — oOpaTHBIN KJanaH

BojgonpoBoj ¢ 3anacHEIM 6aKOM, C 3aITaCHBIM 0aKOM M HacOCaMH
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6 — ruaporHeBMaTUUECKUi 0aK;
7 — KoMIIpeccop

5 — 3ammacHoM 0ak



8 — mo>kapHbBINA KpaH;
9 — perynsTop JaBICHHUS
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2. Dnemenmol 6HympenHe20 86000npo6oda. Cxemvl 6000NPOBOOHBIX cemeli
® BBOJIBI B 37]aHUE,
® BOJOMEPHBIE Y3JIHI,
® MECTHbIE  BOJIOHANOPHBIE  YCTAaHOBKM  (HAMOpHO-3amacHble  0akw,
MOBBICUTEIIbHBIE HACOCHI, TUIPOITHEBMATHYECKUE YCTAHOBKH );
® BOJIOHATrpPEBATEIH;
® MarucTpajJibHas ® pa3Bojsmas (CTOSKH, TIOABOJAKH K CaHHTApPHO-
TEXHUYECKUM TIprdopam) ceTu TpyOOIpOBOIOB XOJIOHOM BOJIBI,
® T0JIafOIIHE TPYOOIIPOBOIBI TOPSIUEH BOIBI,
IIUPKYJISIIHOHHBIE TPYOOIIPOBOIBI TOPSYEH BOIBI
BOJIOpa300pHast, CMECUTENIbHAs, 3allOpHas U peryIupyroiias apMaTypa,
MO’KapHBIE KPaHbI,
MOJINBOYHBIE BOJIOTIPOBOJI U MIOJIMBOYHBIE KPAHBI.

—

Cxembl 6000np0o6OOHBIX cemell

BoaonpoBoaHble ceTy
TYNUKOBbIE KOMbLieBbIe KOMOMHMOBaHHbIE
C BepTUKaNbHbIM C FOPU30HTANbHLIM

KONnbLieBaHIeM KONbLieBaHneM




Ilo pacnonoscenuro mazucmpanpuslx mpyoonpoeooos

CeTu ¢ HI)KHEN pa3BOJIKOM
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Cmosk

BepHVYTHCS B OrJIaBICHUE

Cetu ¢ BepxHElN pa3BOJIKOM

7. cmosk

Maeucmpane

Cmosk



Jleknus Ne 2

YCTpOMCTBO CeTH BHYTPEHHEI0 X0JI0JHOI'0 BOAOIIPOBOAA
1. Yempoticmeo 660008.

2. Yuem pacxoda 600vi, 6000MmepHbIe V3/1bl U 8000CHCIYUKU.
3. Mamepuanwvi 0115 6000npo6ooHoll cemu. Apmamypa.

1. Yempoiicmeo 660006

B6ooom BHyTpeHHEro BOOIPOBOJA CUMUTAETCS Y4YacTOK TpyOOmpoBoaa,
COCIMHSIIONINI HapY>KHBIH BOJOMPOBOJ C BHYTPEHHEH BOJIOMPOBOJIHOM CETHIO /10
BOJIOMEPHOTO y3J1a UJIK 3alI0PHON apMaTyphl, pa3MEIICHHbIX BHYTPH 3/IaHUS.

Be6oowr 600onposoda npoxnaovisaiom na 0,5 m Hudce 2nyOuUHbl NPOMEP3AHUS
OAHHOU MECMHOCMU.

h3aJ'I.BB. = hl‘[pOMepB. + 095 » M

MunuManeHas riayOMHa YKIAQIKU TPpyO B MECTHOCTSX C MOJIOKHTEIbHOU
TEMIIEPATYPOH B 3UMHEE BpeMs — | M.

TpyOonpoBoAbl BBOJA YKJIAIBIBAIOT C YKIIOHOM B CTOPOHY TOPOJCKOM CETH,
J0CTaTOYHBIM JuT onopoxkHeHus (i = 0,003-0,005).

Bapuanmul nookniouenus 660008 K HAPYHCHOMY 6000RPOEOOY

i

yzen

Bpezka kEoaa
E HAPWE HY 10

\g T T 1

Fopopcras
Hapy¥HaA E
CETE BopomepHei
yaen

/i\ " (3

3 ]

JIBa BBOJIa U OoJee clielyeT npeaycMaTpyuBaTh B CICIYIONINX 3AaHUIX:

® B KOTOPBIX YCTAHOBJIECHO 12 1 GoJiee MoKapHbIX KPAHOB;

® B JKWJIBIX 3JaHUAX WJIU TPYIIIE 34aHUN ¢ YUCIOM KBapThp cBblie 400;

® B KJIy0ax ¢ 3CTpasiol, a Takke B TeaTpax M KiIyO0ax HE3aBHCHMO OT 4yuCia
MECT;

® B KMHOTEaTpax ¢ 4uciioM MecT cBbiie 300;

® B OaHsax ¢ unciaoM mect Ooitee 200;

® B [IpayeyHbIX Ha 2 T CyXOro Oelbs B CyTKH.

[Ipy npoeKkTHpOBaHMM TPACCHUPOBKY BBOJOB BOAOIPOBOJA PEKOMEHIYETCS
MPOBOAUTH TaKHUM 00pa30M, YTOOBI OHHM MEpPECceKaal CTPOUTEIbHbIE KOHCTPYKIIUU
NEPIECHIUKYISAPHO C LENbI0 YMEHBIICHHSI 0011eH NTUHBI OTBEPCTHSI.

Paccmosnusa _no copuzonmanu B CBETY MEXIAY BBOAAMHU XO34MCTBEHHO-
IUTHEBOTO BOJOIPOBOJA U BBIITYCKAMU KaHAIM3AIUK JOJKHO ObITh HE MeHee 1.5 M

JanemEa
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npu auamerpe BBoAa 10 200 MM BKJIFOUMTENILHO U HE MEHee 3 M — MpU TUaMeTpe
cepimie 200 mMM. JlomyckaeTcsi cOBMECTHas IPOKJIajKka BBOJIOB TPyOOIPOBOJIOB
Pa3JIMYHOrO HA3HAYCHUSI.

Crioco0bl COCIMHEHUS BBOJIOB ¢ TPYOOIIPOBOIAMH HAPYKHOW CETH:

1) nmpu mnoMomM TpoOWHUKA, 3apaHee YCTAHOBJIECHHOTO MpPHU MPOKIAJKE
Hapy>KHOM BOJIOIPOBOJAHOU CETH;

2) Bpe3KOW TPOMHMKA B CYLIECTBYIOLIYIO BOJONPOBOAHYIO ceTh. HemocTatok
ATOr0 Ccrmocoba 3aKiIoYaeTcss B TOM, YTO HEOOXOJUMO BBIKIIOYUTH Y4aCTOK
Hapy>XHON CETH, Ha KOTOPOM MPOU3BOAUTCS IMPUCOCAUHEHHUE, BCIEACTBHUE YETO
1ojiaua BObI MOTPEOUTENSIM Ha BpeMsi pabOThI MPEKPATUTCS;

3) mnpu TIOMOIIM CENEJOK, YKpeIUIAeMbIX XOMyTaMu Ha Tpyde ¢
BBICBEPJIMBAHUEM OTBEPCTUS CBEPJIMIIBHBIM allllapaToOM.

Jogemrxsa ﬁi | |

il

n/ =]

TOLLLCLETTLIToT

Aenc TR S0 W A
BOA0NEaEa]

Merco e dkHAS HER
B0 OMPaR I

e S e T el e el

=]

‘ h

TR GRAHKE

2. Yuem pacxooda 600wi, 6000meprbvie V3ibl U 6000CHCIMYUKU.

Boodocuemuuxu — u3MEpPUTENIA, CYMMHPYIOIITUE BCIO BOTY, MTPOIISIIIYIO Yepe3
HUX C pa3HOU CKOPOCTHIO 32 MPOMEKYTOK BPEMEHU MEKIY OTUCTAMH.

Pacxodomepsvt — nipubOpeI, U3MEPSIONIUE PACXO] BOJbBI, MPOXOJAIICH udepes
JaHHOE CeUeHHEe TPYOONpoBOAa B ¢IMHHITY BPEMECHHU.
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BooocueTumkM
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Kpblnb4YaTble TypbUHHBIE KOMBUHUPOBaHHBbIE
ONA M3IMEePeHUsa He- ONA U3MepeHns ANA M3MepeHns pac-
BonbWKWX pacxoaoe OonbWKX pacxonos Xo[a Boflbl CO 3HAYN-
soabl — oo 15 - 30 sogbl — o7 1,5 oo TenbHbiMK Koneba-
M3 u (puc. 1.12a) 1000 M3*/u uuammn (puc, 1.128)

(pnc. 1.126)
MHAYKUMOHHbIE pacxoAoMepbl C CYXaLWUMK
YCTPOMCTBaMU: KaMepHble Anadparmel,

yNbTpazeyKoOBbl& conna u Tpybel BeHTypw
AnA naMepenus nwbbix ONA N3MepeHns odyeHb DONbLINX PACcXoOoE
pacxonoe oAbl bes cy- BoAbl — cBbiwe 100 M3/u
HEHWA CeuyeHnsa NoToKa
(puc. 1.13)

Kpviivuamosie CcYETUMKH WCTHOMB3YIOT JUIsI  y49eTa KOJIMYECTBA BOJBI,
pacxoayeMol B OKWIBIX 3JaHHSIX, OTACIBHBIX IeXax M IPOMBIIUICHHBIX
npeanpusaTusx. OHU BBIMYCKAIOTCS JUaMETpaMH YCIOBHOTO mMpoxojaa ot 15 go 50
MM.

TypOunHbIMY CUCTUYMKAMU YYUTHIBAIOT KOJUYECTBO BOJIBI, PACXOIyeMOI
OTIETBHBIMU KPYIMHBIMH  3aHUSIMH, TPOMBIIUICHHBIMA TPEINPUATUIMUA U
JIPYTUMU 00bEKTaMU CO 3HAYUTEIHHBIM OTPEOJICHUEM BOJIbI, & TAK)KE KOJIMYECTBO
BOJIbI, TOJaBa€MON HEOOJBIIMMU HACOCHBIMHU CTaHIUsAMU. OHH BBIMYCKAIOTCS
JMaMeTpaMu ycJIOBHOTO npoxonaa ot 50 g0 200 MM.

KpbuibuaTbie cueTYuKH BOAbI. Y CTaHABIMBAIOTCS Ha TpyOomnpoBoaax ¢ Dy go 50
MM

nonacrtHoe
KONneco (Kpbinbyarka)



12

Typounnsie cuemuyuku 600vl. YCTaHaBIMBAIOTCA Ha TpyOompoBojax ¢ Dy = 50-

200 mMm

TypouHa

I/IHI[yKIII/IOHHI)II/I (3.JIeKT DOMATHUTHBIH) CUETYHK BOJbI

YiabTpa3ByKoOBOW CUETYUK BOAbI

Jliis paGoTsl 3TOrO IMprbopa
TpeOyeTCs AIEKTPUUECTBO.
JleiicTBue pruOopa OCHOBAHO HA
CIIOCOOHOCTH BOJIbI TPOBOAUTD
anekTpuuectBo. [Ipudop nopor,
CPOK CITY>KObI O0JIbIIION — OoJiee
10 ;er, mpu oTCyTCTBUM
MOCTOPOHHUX BKJIFOUEHUH B BOJIEC U
P KaBUYMHBI/HAKUTIU B TPyOax
BbIIaeT TOYHBIC JaHHbIE. CTaBsAT
€ro HeYacTo M3-3a BHICOKUX
TpeOOBaHMI K KaUeCTBY BOJIbI.

Tpebyer HanMuus 3JICKTPONUTAHMUS.
[Mpyuauun paboTl — CcpaBHEHHE
CKOpOCTH pacnpocTpaHeHUs
yIABTPa3ByKa «I0» M  «IPOTHBY»
TedyeHUs. TOYHOCTh BBICOKAs, HO
TOJILKO Ha YUCTBIX TPpyOax.

I'uapoMerpuyeckne XapaKTepUCTUKH CYETYUKOB BOAbI
® (max — MAaKCUMAJIBHBIA pacxo, MpU KOTOPOM BOAOCUYETUMK MOXKET paboTaTh
KPaTKOBPEMEHHO 0€3 yXyAILIEHHUSI CBOMX XapaKTEePUCTUK;
® (uon — HOMUHATIBHBIA PAacXo/l, TP KOTOPOM BOJOCUYETUMK MOKET paboTaTh B

TEUEHHE BCEro CPOKa CIIYKObI;
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® (, — OKCIUTyaTallUOHHBIM pacxoll, MPH KOTOPOM BOJOCUETUHK MOXKET
paboTaTh HEMPEPHIBHO;

® (min — HAUMEHBIINHA PacX0/I, Ui KOTOPOTO HOPMHUPYETCS IMOTPEITHOCTE;

® (4 — IOPOT YYBCTBUTEIHHOCTH, T. €. HAMMEHBIINNA PacxXoj, MpH KOTOPOM
HAYMHAETCA yCTOMYMBOE BpallleHHE padoyero opraHa BOJI0CUETUHKA.

CueTyrKy BOJbl YCTAHABINBAIOT:

B Ha BBOJAX XOJOJHOIO U TOPSIYEro BOAOCHAOKEHHUS B KaXKI0€ 3JaHHE.

B Ha BBOJaX B KOXKIYIO0 KBapTUPY W HA BCEX OTBETBJICHUSIX TPYyOOIPOBOJOB B
OTJICTILHBIC TIOMEIIEHUS: Mara3uHbl, PECTOPAHbBI U JP.

Ha pa3genbHOM — TPOTHUBOIMOXKAPHOM  BOJOMPOBOAE  CUETYMK  BOJBI
yYCTaHaBJIMBATh HE TPeOyeTCs.

Bomocuerunk ycraHaBIMBarOT Ha TPyOOIPOBOJIE MEXIY IBYMS 3aJIBHKKaAMHU
WJIM BEHTUJISIMU, B pe3yJIbTaTe 4ero 00pa3yeTcss BOJOMEPHBIN Y3ell.

® © 9 ©® © 00 © O ®

.

1. 3ageuxka; 2. OunbTp; 3. [Mpoctaeka; 4. Cuetuuk BoAw! 5. Mepexod; 6. TpoiHuk; 7. Kpect cneuvansHeiit; 8. KoneHo, 9. OBsofHas npocraska,

YcTpoiicTBO 00BOJHONM JHMHHM Ha BOJAOMEPHOM Y3lie 00s3aTeNbHO B TEX
ClIydasiX, KOrja He JI0IyCKaeTcs MepeEPhIB B M0J1a4€ BOJIbI WM K€ BOJOCUETUYMKU HE
paccuuTaHbl Ha IPOITYCK MPOTHUBOMOXAPHOTO PAacX0/1a BOBI.



OuabTp rpyo0 OUYUCTKH
(ceTyaThlii PUIBLTP)

I'uapaBan4yeckasi cxeMa BOJOMEPHOIO y3J1a

N

4

] 2 3 ,
! K / < Bcers

1 - 3anopHas apMaTtypa; 2 — CUYeTYMK Bofbl, 3

>|<}P_,.f

BoaoMepHblit y3en ¢ obBoaHOR NUMHWEN:

4 - cetuatblii GuUnbTp

3. Mamepuanwvl 015 6000np0o68ooHoL cemu. Apmamypa.

— KOHTPOSNBHO-CMYCKHOM KpaH;

Jl1sg TpyOOIpOBOJIOB CUCTEM BHYTPEHHETO BOJOCHA0XKEHHUS, TOJAIOLINX BOAY
IIATHEBOTO KA4E€CTBA, CIAEAYET IPUMEHSATD:
— MOJIMMEPHBIE U METAJIJIONIOIUMEPHBIE TPYOBI;
— CTaJbHbIe TPYObl C BHYTPEHHUM WU HAPY>KHBIM 3AIUTHBIM MOKPBITUEM OT

KOppO3uH;

— TpyOBI ¥ COCTMHUTEIILHBIE YaCTH U3 MEIH, OPOH3BI, JTaTYHHU.
Ilonumepnvie mpyoo

Mamepuan Ceoticmea Qonacmo Cnocoowl Cpok
1320Mo61enuUs npumenenua  (monmasrca DKCnayamayuu
mpyo
Ionusmunen [INaCTUIHOCTH, IPOYHOCTD, XonmomHoe Crapka 50
MEepEeHOCUMOCTh 3aMep3aHuii, BO/1I0CHa0Ke-
MOBBIIIICHHAS] YyBCTBUTEIHLHOCTD K [HHC
Y ®-nyyam. [Inassarces npu
BBICOKOU TeMIepaType
Cuwumotii BbIcoKast MPOYHOCTB, BryTpeHHue O6xumubie |50
nonusmunen  [yCTOWUMBOCTD K BBICOKUM BOJOIPOBOBl  [METAILTUICCKIE
TeMIIepaTypam, My ThI
KHCJIOPOJOIPOBOJUMOCTb
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KpaTKOBpeMEeHHO -- 10 +110°C

ITonunponunen | 91aCTUYHOCTb, TEPMETUYHOCTb,  [XonoaHoe 1 CBapka 50 (B XOJOAHOM|
MPOYHOCTH, YCTOMYMBOCTH K ropsiuee BOJIOCHAOKECHUH ),
BBHICOKHMM TEMIIepaTypam BOJOCHAOXKeE- 25 (B ropsiuem)
HUEe
Memanno- (DIaCTUYHBI, 3CTETHYHBI, JICTKH Bonocuabxe- |DPuruaru 50
naacmuxk CIIOCOOHBI BBIJICP>KUBATH HUC U
TeMIepaTypHyto Harpy3ky +95°C, loromnenue

TpyObI U3 CIIUTOrO NOJMITHIICHA

2
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Tpyobl M3 MEeTAJLIOIIACTHKA

Cnow anioMuHus
Knelowwii cnoit

Memannuueckue mpyoot

IIOABCPIKCHBI CTAPCHUTLO.

Mamepuan|Ceoiicmea Qonacmo Cnocoowl Cpok
13z2omoaee- npumenenus IMonmasica hKkcnyama
Hus mpyo uuu
Cmanb [ToBepKeHBI KOPPO3UH, TsKeNble, [BogocHabxeHne 1 MydTsl, 30-40
BBICOKAs TETIIONPOBOTHOCTh ra3ocHaOXeHne YTOJTbHUKH,
(UTHHTH, CBapKa
Yyeyn BoJibirast TONIIMHA CTEHOK; Bonocuabxenue |YiororHsAmomme 80-100
MEHbIIIE, YEM CTallb, TIOABEPIKCHBI MPOKJIAJIKU U
KOPPO3HH; TSHKEIIbIE, CTOWKHE K pacTpyObI
repenaaaM TeMIepaTryp, NpovHbIe,
HEeaBapUHbIC
Meow MaJio moBEep>KEeHbI KOPPO3HH, TpyOonpoBobI Kanumisipaas 50-70
Ha/IC)KHBI, BBIJICPIKUBAIOT CHCTEM OTOILJICHHUS, [BBICOKOTEMIIEPATYP
repenaabl TeMIeparyp, XOJIOJTHOTO U Has Mmaika,
HETPOHUIIAEMBI JIJISI Ta30B; ropsiuero (buTHHTH
00a1a10T OAKTEPUITHTHBIM BOJOCHAOKEHMS,
eiicTBUEM; 1Mana3oH padodynx MacIJIOPOBO/IbI,
remmepatyp oT -200 mo +500°C; He [ra30mpOBOIBI
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Mennbie TpyOBI

Tpyoonposoounas apmamypa
TpyOomnpoBoaHas apMartypa pasiensiercs Ha:

* 3aMOpHYIO,

* PEryJIupyIOIIyIo,

* TIPEIOXPaHUTEIHHYIO,

* BOJ0pa30OpHYIO.

3amopHas apmaTypa NEpeKpbIBaeT MOTOK J>KUAKOCTA U OTKIIOYAeT IS
pPEMOHTa OT/ENbHbIE Y4acTKU TpyoOorpoBonaa. K 3amopHoil apMarype OTHOCSTCS
3anBwkku (dy > 50 mwm), kmananel mpoxonasbie (BeHTHIH) (dy = 15-50 mm),
JTUCKOBBIE  3aTBOPBI, IIAPOBBIE KpaHbl, TMPOXOJHBIE TMPOOKOBBIE KPaHBI,
aBTOMATUYECKHU 3aKpBIBaIOH1PIeC$I KJIAraHbl U T.11.

| 3 Bl [IpuHIMTIIMATBHAS CXeMa JICHCTBUS:
a2 W 294 A ' ez 1 — BeHTWMIIA; 2 — TPOOKOBOTO KpaHa,
- g 3 — 3aIBIKKH.
c;/ \| /

Bentmib

BenTunb [TpoOKOBEIH KpaH



3aBUKKA JIMCKOBBI 3aTBOP

Perymupyromas ~ apmarypa nOpeaHasHayaeTrcs Ul HOJJIEp)KaHUsA B
BOJIOTIPOBOIHOM CETHU 3aHUs OoJiee UM MEHee MOCTOSIHHOTO JaBJICHHS U pacxoa,
HECMOTpPsI Ha W3MEHEHHE BHEIIHMX YCIOBUH CHUCTEMBbI (Hampumep, KosieOaHUU
JIABJICHUS B TOPOJICKOU BOJIOIIPOBOAHOM ceTH U T.11.). K peryiupoBodHoil apmaType
OTHOCSITCSI TPEXXOJIOBBIE KPaHBI-PETYIIATOPHI pacxoja (MCIOJIb3YIOTCS Ha CUCTEMax
OTOIUICHHUS) U PETYJISITOPHI JaBJICHUS.

Bbixop Boabl
/ MecTo KpenneHua

PerynupoBouHbIn 6ont MaHoMeTpa

D

N \" |! Po— s

= T VR

Bxopa Boppl

Y cTpoicTBO NpeACTaBIsET PETyIUPYEMbIN OPIIEHbD,
paboTaromuii Mo 1eHCTBUEM PAaBHOBECHSI CUJT MPYKUHBI
W JaBJICHHsA TIOCje KJlarmaHa. 3a CYeT W3MEHCHMHSA
YCJIOBHOT'O MPOXO0Ja HA BBIXOJE W3 KJallaHa U3MEHSIETCS
BOJIOTOK, TOJJEpX HWBasi 3aJaHHbIA mnapametrp. Ecnu
BOJIONIPOBOJT UMEET JIABJICHUE HUXKE 3aJaHHOTO, KJalaH
OTKPOETCS Ha BECh YCIIOBHBIN MPOXOJI TPYOHI.

[IpenoxpanuTenbHas apMaTypa 3amuinaeT 000py1I0BaHue U TPYOOTIPOBOIBI OT
MOBBIIIEHHBIX JaBJIECHUN )KUIKOCTH, raza u napa. K npenoxpanutenbHoO apmaType
OTHOCAT TIPEIOXPAHUTEIBHBIC KJIANaHbl, BO3TyXOOTBOIYMKU, a TaK)Ke OOpaTHbBIE
KJIallaHbl, 00€CIIEUYNBAIOIINE ABHKEHUE BOJLI B TPYOONPOBOJE TOJHKO B OTHOM
HaIpaBJICHUU.
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[IpyHIIMNIHATBEHAS cXeMa JICUCTBUS 00paTHOTO KilarnaHa

n

Sl —

Bonopazbophnasi _apmaTtypa peryiaupyer mnojady Bojbl moTpedutento. K
BOJIOpa300OpHON apMmaType OTHOCAT KpaHbl (BOJOpa3OOpHbBIE, TyaJeTHBIE,
nabopaTopHble, OaHHbBIE, TTOJIMBOYHBIE CMBIBHBIC, MOXKAPHBIE U T.J.), CMECUTEIH.
BonopaszbopHast apMatypa sSBIsieTCs 3all0pPHO-PETYIUPYIOIIEH, TaK KaK B MPOIIeCcce
WCTIOJL30BAaHUS OHAa PETYJIUPYET Pacxojl BOJAbI, a MO OKOHYAHWUU MOJb30BAHUS
TEPMETUYHO MEPEKPHIBAET MOTOK BOJIBI.
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[lo cmocoby mpucoenuHeHuss K TpyOOIpoBojaM apmaTypa pas3feisieTcss Ha
MY(QTOBYIO, UMEIOUIYI0 MPUCOCTUHUTEIbHBIE MAaTPyOKH C BHYTpPEHHEH pe3nOoid,

LIAMIKOBYIO, B KOTOPOH MaTpyOKH ¢ HApYy KHOU pe3b0oii, U (IaHIIEeBYIO.

[{ankoBas ®dmanHeBas

MydToBas

BepHYTHCS B OrJIaBICHUE
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Jexnua Ne 3

PacyeT BHYTpEeHHEro X0JI0HOT0 BOAOMPOBOIA

1. Jlasnenus 6 cucmemax 6HYmpeHHUx 6000Np06000SE.
2. Pacuem snuympenneco sooonposooa.

1. Jlagnenus 60 énympennem 6000npogodoe.

Cucrembpl BOJOCHAOKEHUS 3AaHUN M 00BEKTOB JIFOOOTO Ha3HAYCHUS JOJKHBI
obOecrieunBaTh TOTPEOUTENCH BOJOW 3aJaHHOIQ _KayecTBa, B TpedyemMom
KOJINYeCTBE U 0] TPeOyeMbIM JABJICHHEM.

TpeOyemoe jaBjieHHe B BOJOINPOBOJHOM  ceTH —  JIaBJICHUE,
oOecrieunBaroIee HOpMaIbHYI0 paboTy BOJOPa300PHBIX YCTPOMCTB.

J11st 5KUIT0# 3aCTPOUKH TaKO€ JIaBJICHHUE BHIYUCIISIETCS IO hopmyre:

H.,,=0,1+0,04 (n—1), MIla

rJ€: N — 3TaXKHOCTh 3aCTPOMKHU.

CBo0OonHOE AaBlIeHWE — JIaBJICHHUE, CYIIECTBYIOIIEE B HACTOSIIEE BpeMs B
ONpeNeIeHHON TOUKE ceTH. MexX 1y CBOOOJIHBIM U TpeOYEeMbIM JIaBJIIEHUEM JIO0JKHO
COOJIFONAaTHCSI COOTHOIIIEHHE:

HCB ZHTp

N30bITOYHOE /1aBIEHUE — U30BITOK CBOOOHOTO JaBJICHUS HaJl TPEOYyEMBbIM:

HI/I36 = HCB - HTp

['apaHTHiIIHOE AABJIIEHUWE — 3TO TAKOE AABICHUE, KOTOPOE TapaHTUPYETCS B
JAHHOW TOYKE CETH (B TOUKE MOJKIOYEHUS BBOAA K HAPY>KHOMY BOJIOIIPOBOLY ).

3amaua pacyeTra BOJOMPOBOJA COCTOUT B OMPEICICHUH TPEOYyeMOTO TaBICHUS
B TOYKE IPUCOCIUHEHHS] TOPOJCKOM BOJOIPOBOJHOW CETU U B COIIOCTABJIIEHUU
pe3yJibTaTa ¢ BEJIMYMHOW rApaHTUHHOTO JaBIICHUS.

TpeOyemoe naBieHue — JIaBlieHHE, oOecreyrBaroiiee mnojadyy HOpMaTHBHOTO
pacxoga BOAbl K HaumOoyiee  BBICOKOPACIOJIOKEHHOMY  (AMKTYIOIIEMY)
BOJIOPa300pHOMY YCTPOMCTBY M MOKPBIBAIOIIEE MOTEPU JABICHUS Ha MPEOAOJICHHUE
CONPOTUBJICHUH T10 TTyTH JABUKEHUS BOJBI.

Tpebyemoe JaBjieHHWE€ BHYTPEHHETO BOJIONPOBOAA  ONpEACNSIETCS U3
BBIPAKCHUS:

HTp = HreOM + h| + hBB + hcq + hM + Hf 5 MlIla >

rae — TEOMETpHYECKasi BBICOTA IMOJbeMa BOJBl (Pa3HOCTh OTMETOK
JTUKTYIOIIETO BOJIOPa300pHOro YCTPOHUCTBA U BBOJIA):

HreOM = (le.l'l‘p - ZBB).OQOI ’ MHa,

Z,np — T€OJE3UUECKAst OTMETKA OCH AUKTYIOLIEr0 Ipuodopa, M;

Z,; — Teoj/ie3nyecKasi OTMETKa BBOJIa, M;

h; — cymMMa moTeps aaBiacHHs MO JUIMHE Ha pacyeTHBIX yyacTkax, MIla;

h.,— moTepu maBienus Ha BBoxe, Mlla;

h., — moTepu naBneHus B cueTdyrke Bojbl, MIla;

h,, — cyMMa MecTHBIX MOTephb naBienus, Mlla;

Hs — cBoOO1HOE MaBieHKE Y JUKTYIOIIETo Bogopa3z0opHoro yctpoiictra, Mlla,
NPUHUMAETCS IO HOPMATUBHBIM JJOKYMEHTAaM.
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Buympennuii  6000npo6o0o  cuumaemcsi 0becneyeHHviM — O0aéieHuem  om
HAapPYI’CHO20 8000NPOB0OA, eClU 8 MOYKe NPUCOCOUHEHUS 68004 2APAHMUIHOE
(HaumeHnbulee) oasieHue 8 HaApPYIHCHOU cemu Oyoem pasHo mpeoyemomy O0a61eHU0
0JI51 BHYMPEHHE20 8000NPOBOIA.

['mppocratnueckoe JaBiIeHHWE B CHUCTEME BHYTPEHHETO XO3SHCTBEHHO-
IIUTBEBOTO  BOJOCHAOKEHUS WM OOBEAMHECHHOM CHCTEME XO3SHCTBEHHO-
IIPOTHBOIIOKAPHOTO  BOJOCHA0XEHWS  HAa  OTMETKe  Hamboyiee  HHU3KO
PaCIoJIOKEHHOTO  BOAOPa300pHOTO  YCTPOWCTBA  (CAaHUTAPHO-TEXHUYECKOTO
npudopa) He J0JDKHO TpeBbimath 0,6 MIla.

['uapocraTuueckoe NaBJI€HHE B CHCTEME BHYTPEHHETO MPOTHBOIIOXKAPHOIO
BOJIOCHA0XEHUSI HA OTMETKE HauOO0JIee HU3KO PACIIOJIOKEHHOTO MOXKAPHOTO KpaHa
HE JI0KHO TpeBbimath 0,9 MITa.

2. Pacuem enympene2o x01001020 6000npo6ood

PacueTr BHyTpeHHET0 BOJOMIPOBOA BKIFOYAET:

— ONpeiesICHUE OOIIEro pacxoa BObI,

— TUJPABIMYECKUN PACUET OTIEJIBHBIX YYACTKOB PACUYETHOIO HAIPABJICHUS
BOJIONIPOBOJIHOM CETH;

— 1moAOOp BOAOCUETUMKA, BOJOHAMOPHBIX YCTAaHOBOK U  JIPYroro
000py10BaHUSI.

OcCHOBHAsl _11€JIb THUJPABJIMYECKOrO pacyeTa — ONPEACICHUE IUAMETPOB
OT/ICJIBHBIX yYaCTKOB BOJIONIPOBOJIHON CETH W TpPeOyeMoro MJaBIICHHS IS
obecrieueHUs HaJIC)KHOM MOaul BOABI K BOAOPa300PHBIM YCTPOMCTBAM.

MaxkcumasnbHbIi CyTOYHBIM PacXxo/l BOJBI, M3/cyT, Ha XO3lCTBEHHO-IIUTHEBBIE
HYKJIBI B )KWJIBIX 3JaHUSX ONPEACIISIOT 10 hopmyJie:

a_UK__

T 1000
rae Q, — HOpMa MaKCHMMAaJIbHOTO TOTPEOJICHHS BOJBI Ha OHOIO YeJIOBEKa.
a/(cyr-uen); U — pacuerHoe umcno xwurened; Ko, — kodppuuueHT cyrouHoin
HEPaBHOMEPHOCTH MOTPEOICHUS BOJIBI.
B IpOM3BOJACTBEHHBIX 3AHUSX PACXOLBI BOIBI, M/CYT, Ha XO3SHCTBEHHO-
ITUTHEBBIE HYK/IBI OMPEACIISIOT 10 (hopmyIie:
[]'_UJ' D‘EUE
" 1000 1000
rae Qi u Q, — HOpMBI BOAOTOTPEOICHUS HAa OJHOTO pabOTAIOMIETO B TOPSIHX
Y XOJIOAHBIX IIeXax, Ji/cMeHy; a, U; u U, — 9uciio paboTaromux B 3TUX IIEXax.
Pacxox BOZBI, MY/CYT, Ha [POW3BOACTBCHHBIC HYKIBI M DPEXKHM
BOJOIIOTPEOJICHUS OMPEICISAIOT C YYETOM JIaHHBIX, IMOJYYCHHBIX Ha OCHOBAaHUU
M3YYCHUS TEXHOJIOTHH TIPOU3BOJICTBA, IO hopMyIe:
—_— qﬂm I z

np
1000
e ¢, — HOpMa pacxojia BOJIbl Ha €JUHHUILY BBITYCKAEMOW MPOIYKIMH WK Ha
€IUHUIY MPOM3BOACTBEHHOIO OOOPYMOBAHUS, M — YHUCIO €IUHHUI] BBITYCKAEMOM
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OPOAYKIMK B CMEHY WJIM YUCJIO paboTaromiero o00pyaoBaHusl; Z — YACIO CMEH B
CYTKH.

Pacxon Boabl AJjisi pacueTra BHYTPEHHETO BOJIOMPOBOAA OIPEACISAIOT Kak
CyMMY MAaKCHUMaJbHBIX pPACXOJOB BOJAbl Ha XO3AMCTBEHHO-NIUTHEBHIE U
MIPOU3BOJICTBEHHBIE HYXIbI.

PacueTHble MaKCUMalbHBIE pacXoAbl BOABI HA OTHEJIbHBIX YyYacTKax
BHYTPEHHEH BOJOTPOBOIHON CETH 3aBUCAT OT YHCJIA OJHOBPEMEHHO Pa0OTAIOIINX
BOJIOPa300OPHBIX YCTPOWCTB (apMaTypbl) W OT HOPMATHUBHOTO PAcXOAa BOJIBI,
KOTOPYIO 3TH YCTPOMCTBA MOJIat0T MOTPEOUTEIISIM.

CekyHIIHbIN pacyeTHBIM pacxoj] Bojabl q (JI/C) HAa Y4acTKE BOJIOIPOBOIHOM
CETH MOYKHO OIPEAEIUTh KaK CYMMY CEKYHIHBIX PacxoJl0B (O OJHOBPEMEHHO
JIEUCTBYIOIIUX BOJIOPAa30OPHBIX YCTPOIMCTB N U3 YKCIA YCTAHOBIEHHBIX N, T.€.

q,=>.4d,

WIM KaK IPOU3BEACHUE YUCia OJHOBPEMEHHO JIEUCTBYIOIIMX BOJAOPa300pHBIX
YCTPOMCTB N ¥ XapaKTEPHOTO ISl BCEX CEKYHIHOT'O pacxoaa BOABI (:

4, =N4,

CekyHaHbIE pacxoibl BOABI Ui KaXJIOT0 BOJOPa30OpHOro yCTpoOicTBa
HOPMHPYIOTCA JUIsl ONPEACIIEHHOTO paboyero AaBieHHs, HO (AKTHUECKH B JKHUJIIBIX
3MaHUSIX MPU PANMUYHBIX JABJICHHUSIX M CTENEHU OTKPBITUS BOAOPa30OpPHBIX
YCTPOMCTB ISl HUX MOKET OBITh MPUHAT CPeAHMM (xapakTepHsblil) pacxox 0,2 ii/c
(1151 XOJIOTHOM BOJIBI).

JI71s1 pa3HOTUIIHBIX PUOOPOB, Y KOTOPBIX XapAKTEPHBII pacxo/l OTIIMYAETCS OT
0,2 n/c, 4uClIO OAHOBPEMEHHO JEHCTBYIOLIMX BOAOPA30OpHBIX MPHUOOPOB n W3
YKCJIa YCTAHOBJIEHHBIX MOKHO ONPENENHUTD 10 (HopMyJie:

n=oa/02=250

rae o — Kod(DPUIMEHT, 3aBUCAIIMNA OT BEPOSTHOCTH paboThl P u uumcia

YCTaHOBJICHHBIX Ha PACYETHOM y4YacTKe BOJIOPAa300PHBIX yCTPOMCTB N:

a=f(NP).
Bennuuny o mis pasnuuHbix 3HadyeHud N u P cimenyer mpuHMMarth 1O

HOPMAaTHUBHOU JINTEPATYPE.
PacueTHplif CEKyHAHBIM pacxoj BOJIbI, JI/C, HAa YYacTKEe OMNPEISsIOT IO

dbopmyie:
q, =>aq,
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B 31aHUsX ¢ pa3iIMYHBIMH
MOTPEOUTENSAMY WM HA YYacTKaXx,
00BEKTax, IJIe YCTAHOBIICHBI Pa3HbIE Qo= i o
BOJIOPa300pHbIE YCTPOUCTBA C 1 N,
CYLIECTBEHHO OTJIMYAIOIIUMUCS
HOPMATUBHBIMH PaCXO/IaMH, 3HAYEHUE > o1 s Nios
(o CIIEYET OMPENETATH KaK
CPEIHEB3BENIEHHYIO BEIUYHMHY.

BepostHOCTh AericTBuA P onpenensercss Kak OTHOIIEHUE MPOIOIKUATEIBHOCTH
t IelcTBUA BOAOPA30OPHOTO YCTPOMCTBA K BBIOPAHHOMY PAaCUETHOMY IEPUOTY
(cyTku, yac, cMeHa):

P=t/T.

[IpoaOMKUTENBHOCTh ACHCTBUS BOAOPA300OPHOTO YCTPOMCTBA OMPEACISIOT
KaK OTHOIIEHUE KOJIMYECTBA BOJBI (pr.u,. U3PACXOJOBAHHON B T€UeHUE | 4 BCceMH
norpeoutensiMu U, K CEKYHIHOMY HOPMaTHBHOMY pPacxXxoJy BOJBI (, OT BCEX
BOZI0Pa300pHBIX YCTPOUCTB N, T.€.:

_ OprY
qgM

I7I€ (pr — YACOBOM pacXo] B 4aC MaKCUMAJILHOTO BOJIONIOTPEOICHHUS, JI/4.
Ecnmu pacuerneii nepuoa mnpuHiath T = 3600 c, TO BEpOSATHOCTH
OJIHOBPEMEHHOTO ACHCTBUS BOAOPA300PHBIX YCTPOUCTB OyAeT

_ Qe
36009 4N

[To aToi1 popmysie onpenenstoT BepoATHOCTh P 11s1 Bcero 3aaHus, HalpuMmep,
YKUJIOTO, TAK KaK Ha OTJEIbHBIX y4yacTkax usMeHeHnrne otHomeHuss U k N He umeer
CYIIECTBEHHOTO Pa3JInyHsl.

Uucno notpeduteneit U B COBPEMEHHBIX KUJIBIX 3/IaHUSX OMPEACISIOT JIMOO
M0 CpeJIHEN 3aCEeICHHOCTH W YHCIy KBapTUp, JIMOO N0 CAHUTAPHON HOpPME KUJIOU
IJIOIAIN M BCEH KMJION IIJIOIAIN 30aHUH.

Ha3znauenue ouamempos mpyo na pacuemnom yuacmxe

JluameTpsl TpyO Ha3HAYAIOT 10 PACYCTHOMY PACXOY BOJBI, MPOXOSIIEMY 10
JTAHHOMY y4acTKy U Han0o0Jiee SKOHOMUYHOU CKOPOCTH.

OKOHOMUYECKH HAWBBITOJIHEWINIAsl CKOPOCTh OMNPEAEIsAeTCS HauMEHbIIEH
CyMMOM 3aTpaT Ha CTPOUTENIbCTBO CETH (KalUTAJIbHBIC 3aTpaThl) M 3aTpaT Ha
nojady BOJbI (dKCIUTyaTalmoHHble 3arpatbl). I[lo pexkomenmanusam HUU
CAHUTAPHOW TEXHUKH SKOHOMHYHBIMM MOXKHO cuMTaTh ckopoctu 0,7-1,2 m/c, B
TpyOONpoBOAax MPOU3BOJCTBEHHBIX BOJONPOBOJOB — He Oonee 1,2 M/c, a B
TpyOONpoOBOAaX CIPUHKIIEPHBIX U APEHUYEPHBIX YCTAHOBOK — He Oosee 10 m/c.

Ckopocmb  08udiceHUuss 800bl 8 MPYOONPOBOOAX GHYMPEHHUX CUCHIEeM
8000CHAOICENUs. PA3IUYHO20 HASHAYEHUs, 6 MOM 4Yucie U 6 mpyoonpoeooax

f




25

00bEOUHEHHBIX NPOMUBONOIAICAPHBIX 800ONPOBOO0E, cledyem npunumams om 0,3
00 3 m/c. CKOpOCTb IBI>KEHHS BOJbI B MArUCTPAIbHBIX TPYOOIIPOBOJAX U CTOSIKAX
pEeKOMEHIyeTCsl TpUHUMaTh He Oonee 1,5 M/c, a B MOJABOAKAX K BOJOPa300pHBIM
ycTpoiicTBaM — He Oonee 2,5 m/c. [Ins ompeneneHus 1naMeTpoB TPpyO U MOTEPH
HAmopa B HUX OOBIYHO MOJB3YIOTCS «Tabmumamu uisi THAPABIMYECKOTO pacdera
BofonpoBoaAHbIX TpyO» (LlleBeneB ®.A., llleeneB A.@., M.: Ctpoiinzaar, 1984).

Onpeodenenue nomepv 0a81eHUs.

B ceTsix BHyTpEeHHET0 BOIOMPOBOIA ONPEACISIIOT OTEPU TABICHUS Ha TPEHUE
0 JUIMHE TPYO JJIsl KaXI0r0 pacyeTHOTO ydacTKa U MOTEPH JaBJICHUS HA MECTHbBIC
COMNPOTHUBJICHUSI B COCAMHUTENBHBIX 4YacTaxXx W apmatype. llotepu naBneHust Ha
ydacTKax TpyOOIpOBOJOB CUCTEM XOJOAHOIrO BogocHaOxkenus Hy, MIla, cienyer
oTpeAessaTh Ho hopmyie

H o =iL-(1+ K}

rae 1 — yJedbHble MOTEpPU JABJICHMS Ha TPEHUE NPU PACUYETHOM pACXOE,
orpezensieMble 10 TadbauuaMm AJisi THAPABIMYECKOrO pacuera CUCTEM XOJIOAHOIO
BogocHaOxeHus, MIla/m (M/m);

L — ;uiMHa pacyeTHOro yyacTka TpyOoIpoBoa, M;

KL — xoadduumeHT, yYUTHIBAIOIIMNA MOTEPH JABJACHHUS B MECTHBIX
COTPOTHUBJICHUSX, KOTOPBIN CIEAYET MPUHUMATH PABHBIM:

0,3 — mns cucTeM BHYTPEHHETO (IMTHEBOTO) BOJOCHAOKECHHS JKUJIBIX H
OOIIECTBEHHBIX 3JaHMI;

0,2 — i OOBEAMHEHHBIX CHUCTEM MPOTHUBOMOXKAPHOTO BOJOCHAOKEHUS
KWIBIX W OOIIECTBEHHBIX 3/aHWH, a TaKKe CHCTEeM MPOU3BOJCTBEHHOTO
BOJIOCHAOKCHUS;

0,15 — mnst oObEeOTUHEHHBIX CHUCTEM TMPOU3BOACTBEHHO-TIPOTHBOMOKAPHOTO
BOJIOCHA0KEHUSI.

[ToTepst naBieHust Ha €AMHUILY JUTHHBI TeM OOJIbIlIe, YEM MEHBIIE AUAMETP U
0O0JIbIIIE PACX0/1 BOJIBI.

Iopsinok ruApaBINYECKOr0 pacyera BHyTPEHHEro BOIONPOBO/Ia

OmnpeneneHue pacyeTHBIX PACX0/I0B BOJIbI OCYIIECTBISIETCS MOCIE MOCTPOCHUS
AKCOHOMETPHUUYECKON CXEMbI BHYTPEHHETO BOJIOIIPOBOAA.

1) BbIOMpaeTcs pacueTHOE HalpaBlieHUE, KOTOPOe pa30MBaeTcs Ha pacyeTHbIE
YYaCTKH;

2) 1O pacyeTHHIM pacxojaM U PEKOMEHIYEMOM CKOPOCTH BOJABI TOJAOUPAIOTCS
JTMaMEeTpbl TPYO pacyeTHBIX YUaCTKOB;

3) BBIUMCIIAIOTCS MTOTEPH JAABJICHUS Ha PACUETHBIX y4acTKax;

4) nonOupaeTcst BOJAOMEP U ONPEACIISIETCS MTOTEPHU AaBICHUS B HEM;

5) ompenensiercss TpeOyemoe AaBICHUE Il BHYTPEHHETO BOJOMPOBOAA U
CPaBHUBAETCA C BEIMYUHON TAPAHTUUHOTO JABJICHUS,

6) B ciiydae He0OXOJUMOCTH TPOU3BOIUTCS MOAOOP HACOCHON YCTaHOBKHU.

Pacuet Begetcst B TabnuuHoM Gopme.
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FI/II[paBJII/I"IeCKI/Iﬁ pacdeT BHYTPCHHCIO BOIOIIPOBOJA IIPOU3BOIAUTCA IIO
MAaKCHUMAJIbBHOMY CCKYHIAHOMY pPacXxody BOIHbI, KOTOpBIﬁ OIIpCACIIACTCA 110

bopmyie:
q° = 5q; -«

a/c,

rae % CEeKYHIHBIM pacxoj XOJOAHOW BOABI IPHUOOPOM, BETUUHHY KOTOPOTO
CIIEAyeT ONPEIEIATh 10 HOPMATUBHOM JINTEPATYPE;

o — KO3 HUIMECHT, ONPeAeIIeMbIii B 3aBUCMOCTH OT IPOU3BEACHUS OOIIEr0
yriciia mpuOopoB N Ha pacyeTHOM y4acTKE CETH U BEPOSTHOCTH HUX JACHCTBHS P,
BBIUHCIISICMO 110 (hopmyie:

G
L U
P — qll-lru
qC - N- 3600
o
rme dhru — HopMma pacxoga XOMOAHON BOABI MOTpEOHTENEM B 4ac

HanOOJIBIIEro MOTPEOIEHUS;

N — oO1iee 4rciio CaHUTApPHO-TEXHUUECKUX MPUOOPOB B 3/IaHUU;

U — obmiee unciio BogonoTpeOUTeNnel B 31aHUN, YeIl.

Juamerpsl TpyO0 Ha pacyeTHBIX Y4YacTKaX HA3HAYAIOTCS, WCXONS U3
PacyYeTHOr0 pacxojia U PEKOMEHIIYEMOW CKOPOCTH JIBHIKEHMSI BOJBI, KOTOpas He
JI0JKHA TPEeBbIIaTh 1,5-2 M/C B MarucTpaisx u CTosikax, B MOABOJAKAX — He OoJee
2,5 M/c. Pekomennyetcst Haubosiee skoHoMHu4YHas ckopocTh 0,7-1,2 m/c.

[Tocne onpeneneHust AUAMETPOB TPYO HA PACUCTHBIX YYACTKAX OMPEIACIISIOTCS
NoTepH JIaBlieHus, yAenbHble notepu AasieHus 10001 onpenenstores no tTadaumnam
IlleBenena.

[Ipy mombope cueTyMKa BOABI YYUTBHIBAIOTCS €r0 THIPOMETPUUYECKHC
XapaKTEePUCTHKU (TIpeled YyBCTBHTEIBLHOCTH, O0JacTh ydYeTa, XapaKTEepPHBIN
IpeNebHO MaKCUMAaJIbHBIH pacxoj), a TakKe IONMyCTHMBbIC TMOTEpHU Hamopa H
YCIIOBUS YCTAaHOBKH.

JluaMeTp YCIOBHOTO TPOXOJla CYETYHMKA CIEAYyeT BBIOMpATh, HUCXOIS U3
CPEIIHEeYaCOBOTO PAacX0/a BOJIBI 32 CYTKH, OMPeAeseMoro 1o gopmyiie:
0,001-Qp-U

24 , M uac ,
rne U — ob1iee yncio BogonoTpeduTese B 31aH1H, Yedl.;

Qo — HOpMa BojionoTpeOeHus, JI/CyT Ha 1 deoBeka.

Qu’. cp ==
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JIlmaMeTp YCJIOBHOI'O IIPOXOJia CUYETYHMKA IOAOMPACTCS IYTEM CPaBHEHHS
CpEeAHEYACOBOr0 PACX0a C DKCILUTYaTaIlMOHHBIM PACXOJIOM CUETUYHKA.

Ilpu yueme 600vbi Ha numwvesvie, NPOU3BOOCMBEHHbIE U Opyeue HyHcobl nomepu
0aBIeHUsl 8 KPbUIbYAMbIX CUEMYUKAX He O0NHCHbL npesviiiams hy,, = 0,05 Mlla, a 6
mypbunnovix — 0,025 MIla. Eciv notepy TaBlieHUs B CYETYMKE OKa3aMCh MeHblIe 20% ot
Nyon, TO TIPHHUMACTCS IPYTOM CYETUHK (MCHBINCTO KarOpa), YT0ObI OH MOT' YIHUTHIBATH
MaJIbIe pacXobl BOJIBL.

[ToTepu maBneHUs B CYETIMKE BOABI OMPEIEISIOTCS 10 (hOpMyJIe:

h.,.=5-q

3 M

rie: S — IH/PaBIMHEecKOe CONMpOTHBIEH e cueTuiKa, (a/c).

( — pacyeTHBIN Pacxo BOJpL, MPOXOALIHMI Yepe3 BOAOMED (pacXof] BO/IbI Ha BBOJIE),
n/c.

Tpebyemoe nmaBnenue H,, mns BHYTPEHHETO BOJONPOBOAA ONPENEIAIOT IO
bopmyie:

HTp = HreOM + h| + hBB + hcq + hM + Hf ’ MIIa

[Tony4yeHHy!0 BeIWYUHY TpeOYeMOro MAaBJICHUs HEOOXOJAMMO CpPaBHUTH C
BEJIMYMHON FapaHTHUHHOTO JTaBJICHUS.

Ecnu B pesynbrare pacuera TpedyeMoe JaBjeHUE MEHBIIE TapaHTUHHOTO, TO
MOBBICUTEIIbHASI HACOCHAsI YCTAaHOBKA HE TpeOyeTcsl.

Ecnmu tpebyemoe naBieHue O0Jjbllle TapaHTUMHOTO Ha BenmuuHy Ooisee 0,02
MIIa, He0OX0AMMO MPETYCMOTPETh HACOCHYIO YCTAaHOBKY.

[TonGop Hacoca OCyIIECTBISIETCS MO PACUETHOM €ro Mojade, paBHOM pacxomy
BO/IbI HA BBOJIE U JIABJICHUIO, OIPEICIIIEMOMY U3 BBIPAKEHUS:

H=H,,—Hu + hy , MIla

rae h,y — morepu naBnenus B HacocHoi ycranoske (0,015-0,025 MITa).

BepHyThCS B OTJ1aBIICHIE




28

Jleknus Ne 4

YcrpoiicTBa /151 NOBBINIEHNSI M CTA0MIU3ALNH TaABJIEHUSI

B CE€TH BOJOCHAOKEeHHS 3MaHUI

1. Hanopuo-3anacuvie baxiu.

2. Tuoponnesmamuyeckue yCmano6Ku.

3.Hacocnvie ycmanosku 015 nogbluleHust Oa61eHULL 8 Cemi.

4. Cmabunuzayus 0asieHull 6 cemiu 6HYmpeHnne20 6000Npo6ood.

1. Hanopno-3anacnvle 6axu

HanopHo-3amacHele 0akd NOPUMEHSIOTCS [UId CO3JAaHMS 3araca JaBJICHUsS
BO/Ibl, HEOOXOIUMOTO B Cllydyae CHW)KEHUS J1aBJICHUsS B HApY>KHOM BOJONPOBOJHON
CETH, B YacChl OTKIIFOYEHUSI HACOCOB IIPU IMOCTOSIHHOM HEIOCTAaTKE NaBJICHUSA, IPU
MOBBILICHHBIX 3AJMOBBIX PACX0/aX BOJBI, a TAKXKE MPU HEOOXOAUMOCTH CO3/IaHUs
CTPOI0 ONPEIEICHHBIX AaBJICHUN BO BHYTPEHHUX BOJOIIPOBOJHBIX CETAX.

PexoMeHnyeTcs TNpUMEHATH Ui  OAHOBPEMEHHOIO XPAaHEHUS B HHX
PEryJINPYIOLIETO U IPOTUBOIOKAPHOIO 3aI1aCOB BOJIBI.

HamopHo-3amacHple €MKOCTH JOJKHBI yCTaHABIMBATHCA B BEHTHWIMPYEMOM
ITIOMEILEHUH C IOJIOKUTENIBHONW TemnepaTypoi. HaumeHnbass BbICOTa TOMEIIEHUS
2,2 m. Paccrosinug Mexay 0akaMu M CTPOUTEIIbHBIMU KOHCTPYKLMSIMU — HE MEHEe
1,0 Mm; oT Bepxa Oaka 10 nepekpbiTus — He MeHee 0,6 M; OT mojAoHa A0 JAHa Oaka —
He meHee 0,5 m.

[To KOHCTPYKLIMM pa3nUyaroT OaKu: KPYIJIble U MPsIMOYTOJIbHbIE.
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QT ropoackoil ceTi
BOAONpPOBOAA K anekTpokoHTaKTHOMY

MaHOMeTpy

1 — 6ak; 2 — mogaromuii TpyOOIIpoBoa; 3 — pa3BoAsAnIUi TpyOomnpoBo; 4 —
NepeIMBHONM TPYyOONpOBOa;, 5 — TpsA3eBOM TpyOOmpoBOJ; 6 — CIYCKHOM
TpyOOTpoBOA; 7 — UMITYJIHCHBIM TPYOOIIPOBO; 8§ — KaHATU3AIMOHHBIN CTOSIK; 9 —
poMeXyTouHbIi 6adok; 10 — mok; 11 — oOpaTHbIii kinanaH; 12 — MOMIABKOBBIMA
knamad; 13 — mommaBok; 14 — nepeBsHHbIE Opychs; 15 — mommoH u3
OIIMHKOBAHHOTO JINCTOBOTO KeJe3a.

JloCTOMHCTBA HAITOPHO-3aNaCHBIX OAKOB:

* pamMoOHAILHOE UCIIOJIb30BaHUE DHEPTUHN HacOCOB TOPOJICKOM
BOJIOIIPOBOTHOM CETH;

® OCpPEJHCHHE pACUCTHBIX CEKYHJIHBIX pacxoJ0B BOABI O BEITHMYHUHBI
CPEIHEUYaCOBBIX, YTO BJICUET 32 COOOM CHMKEHUE HEPAITMOHAIILHOTO Pacxo/ia
AIIEKTPOIHEPTHH.

Henocrarku npruMeHeHUs] HATOPHO-3aMacHBIX 0aKOB:

* BO3MOXKHOCTh YXYIIIEHUS BBICOKOTO KauyecTBa BOJBI  T'OPOJCKOTO
BOJIONIPOBOJIa M3-3a TIOMAJIaHUS THUIM 4Yepe3 HEIJIOTHO 3aKPBIThIC KPBIIIKU
0aKoB, CKOTUICHHS TUIPOKCHU/IA JKeJie3a U TIp.;

* HCOOXOIUMOCTh YCWICHHS TICPEKPBITHS, HA KOTOPOM  IPUXOIUTCS
yCTaHABJIMBATh 0aKH, TaK KaK OHM C 3allaCcOM BOJbI MPEACTABIISIOT OOJIBIITYIO
COCpPEIOTOUYCHHYIO Harpy3Ky.

2. ['uoponneemamuyeckue ycCmaHo8Ku
['MIpONHEBMAaTUYECKUE YCTAHOBKM B 3JAHUSAX CIY)KAaT Ui IOBBIILICHHS
JABJIEHUSI BO BHYTPEHHEW CETH BOAOINPOBOJA M CO3JAHUs 3amaca BOJbBI Ha CIIydaid
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nokapa, a TakkKe I MOJAauyd YacTh 3TOW BOJBI B JIOMOBYKO CETh B CIy4yae
HEJJOCTATOYHOTO JABJIEHUS B TOPOJICKOM CETH.

[THeBMaTHYECKUE YCTAaHOBKH MOTYT pa0OTaTh MPH MUTAHUUA U3 Pa3THYHBIX
HMCTOYHUKOB (CKBakuH, PUB, ropojackoi cetn).

['maponHEeBMaTHYECKUE YCTAHOBKM COCTOSIT M3 HACOCHOW YCTAHOBKH U
TUAPONHEBMAaTHUECKOTO ©Oaka. Kak mnpaBuiao, OHU aBTOMATU3UPOBAHBL: MpPHU
MMOHMKCHUH YPOBHSI BOJBI B 0aKe HACOCHI OT JAaTYMKA JABJICHUS BKIIOYAIOTCS, TIPU
JOCTHXKECHUN BBICILIETO YPOBHS — BBIKJTFOYAKOTCSL. Paznuyarorcs
TUAPOINHEBMATUYECKUE YCTAHOBKU MTEPEMEHHOTO Y IIOCTOSIHHOTO JABJICHUS.

5 N—[%|D<}

7

=]

e,

|
<]

1
oy
AN
£y
(o) 15 o

a) YCTaHOBKAa TMEPEMEHHOIO JIaBJICHUS 0) yCTaHOBKA IOCTOSIHHOTO
aBJICHUS

1 — mkad ynpaBnenus; 2 — pene AaBieHUs; 3 — TUAPOITHEBMATUYECKHM Oak; 4
— KOMITPECCOP; 5 — BO3AYXOMPOBO; 6 — BO3AYIIHBINA 0aK; 7 — perynaTop AaBJICHHUS,
8 — Hacoc.

[THeBMaTHUECKHE YCTAaHOBKM MOTYT pabOTaTh NMpPU MHUTAHUU U3 PA3TUUYHBIX
HMCTOYHUKOB (CKBakuH, PUB, ropojackoit cetn).

['epmeTnyHbie  pe3epByapbl  JJIsi  MHEBMATHYECKOTO  BOJOCHAOKEHUS
M3TOTaBJIMBAIOT U3 JJUCTOBOM CTaM CIEMAILHBIX MapOK Ha CBAPKE M OKPAIIMBAIOT
C JIBYX CTOpOoH. baku HOMKHBI OBITH OOOpPYAOBaHBI MOJAIOIICH, OTBOMASIICH U
CITyCKHOM TpyOamH, a TaKXe MNpeIoXpaHUTEIbHBIMU KjallaHaMH, MaHOMETPOM,
JaTYUKaMU YPOBHS BOJbI M YCTPONCTBaMU JUIsl MOTMOJIHEHUS W PETYJIUPOBAHUS
3amaca BO3Ayxa. baku TUAPONMHEBMATHYECKUX YCTAHOBOK MOTYT pacrojiaraTbCs
BEPTUKAIBHO Y TOPU3OHTAJIBHO.

[TpunHIIMT pabOTHl YCTAHOBKHU 3aKIIOYACTCS B CICAYIONIEM: BHaYase B BOASHOM
0ak mojaeTcs cxKaThId BO3AyX (MJIM 3aracaeTcsl B BO3AYIIHOM 0ake) moj OobIIuM
JaBJICHUEM TI0 CpaBHEHHIO ¢ pabounM. B mporiecce Bogopazdopa B BOIOIIPOBOTHOM
CEeTH JiaBJicHHE B Oake OyaeT CHUKATHCS.

B MOMEHT, korja JaBlieHHE CHHU3MTCS J0 JOMyCTHMOIO MUHHUMyMa Pmin, ¢
MOMOIIIBIO peJie AaBieHUS W mKada aBTOMATHYECKOIO YMPABJICHUS BKIHOYACTCS
JIBUTATENIb HACcOCa, KOTOPbIM HAYMHAET OMATh MMOjAaBaTh Boay B Oak. Bo Bpems
10J1ayu BOJbI JaBJjeHUE B Oake OyJeT BO3pacTaTh 10 MPEKHUX MPEIEIIOB.

Tak Kak B CHCTEME HMEITCS TMOTEPU BO3AyXa, TO MPUXOIUTCA
npeaycMaTpuBaTh YCTPOMCTBA JIsi BOCCTAHOBJIEHHUS 3amaca Bo3Ayxa (CTpYWHBIN
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peryiasTop 3amaca Bo3ayxa). llpu JOCTHXKEHMHM MAaKCUMAaJbHOTO 3HAYEeHMS
JABJICHUSI HACOC TAK)KE aBTOMATHYECKH OTKIIFOYAETCS.

Takum obpazom, eudponHesmamuieckas yCmaHo8Kka pabomaem YuKIU4ecKu ¢
NPOMENCYMKAMU MENHCOY BKIIOUEHUAMU HACOCO8 MeM OONbUUMU, YeM MeHblie
800onompebIeHue 8 6000NPOBOOHOU Cemiu.

B cucTeMax aBTOHOMHOTO BOJOCHA0KEHUS TIPUMEHSIOTCS
THAPOAKKYMYJISITOPBI.

JlanHbIE YCTPONCTBA BBIMOIHSIIOT CPa3y HECKOJIBKO BAXKHBIX (DYHKIIUM:

* (OOecneuynBalOT CTa0MWIBHOCTH pabOTHl BOjAOIpoBoja. braromapss Oakam
aBTOHOMHOE BOJJOCHA0KEHHE YACTHOTO JIoMa paboTaeT TakKe CTaOMIBHO U C
PaBHOMEPHBIM JIABJICHHEM, KaK U IIEHTPAIbHOE, TaK KaK OH IOJICPKUBACT
JTaBJICHUE Ha OJTHOM OIPECIICHHOM YPOBHE;

» (OOecneurBaeT aBTOMAaTUYECKOE BKIIIOUEHHE U OTKJIIOYEHHE Hacoca. 3a 3TOT
MIPOIIECC OTBEYAET peJie TUIPOAKKYMYIISITOPHI;

" VYBeJMuMBaeT CPOK CIIyxkObl Hacoca. biarogapsi HaKOMUTEIbHOM €MKOCTH
HAcOC BKIIIOYACTCA HE TPH KaXIOM OTKPHITHH KpaHa, a TOJBKO KOT/a
ZIaBJICHIE B THIPOAKKYMYIIATOPBI M1a7aCT HIDKE TOTOKCEHHOTO YPOBH.

g [MAPOaKKYMYIISITOPHI eITle Ha3bIBAIOT
MEMOpaHHBIMU 0OakaMH, TaK KaK OHH
MPEACTABISIOT  COOOW  €MKOCTb,
BHYTPM  KOTOPOM  PacCIIOJOKEHA
pesuHoBass MmemOpana. OnHa jgenuT
€MKOCTh Ha JIBE KaMepel. B
pe3yibTateé B OJHOW U3 KaMmep
HaKariuBaeTcs BOJA, a BTOPYIO
3aHUMAeT BO3AyX JUOO HMHEPTHHIN
ras.

Bozaywnsit kKnanan FI/I}IPO&KKyMy,H HTOp
nuadparMeHHOro
THUIIA

Bak ssnonner B3 NPOYHOHA cTani. CRewsansHas rycran
MOKPACKA CTANLHOIO KOXYXa ANA YCHNCHNS
npovsocT. CBapoYHBIA NPOUECC NO TEXHO-

norui MIG HCKIIONIET NOSENEHHE BHYTPEH=

HUX OCTPBIX KPAEB, NPEAOTEPAULAR MEMBPAKHY

OT OBpeXACHHI.

BO3AYWHAR Karepa
Byrunosas MeMGpana, OTACAROWAR BOAY OT BO3AYXA

IKCKAKINEHOE BHYTPEHHEE MOKPHITHE,
FapaHTHPYIOULE 3AUMTY OT KOPPOIMNH

HapyxHoe NOKPLITHE U3 NONHICTPA!
JAWNTA OT PiHABUHHBI
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['MapOakKyMysATOpP  3onotHuk,uepes nnoujajgka yCTaHOBKM Hacoca
63HHOHHOFO THUIIA KOTOprﬁ HaKayunBawrT
naBneHve Cocyn

ruapoakkyMynaropa

WTyLEep C HapyXHoWn
pe3bbon yepes

", KOTopbIii BNuBaeTcs -
BbiNIMBaeTCcA BoAa

Bopa

BHYTpMU
MeMOpaHbl

ornopa ruapoakkymynsiropa

MeMOpaHa U3rotoBneHHa Kak npaBuno,
N3 oyTunkaydyka

IpuHuun padoTel THAPOAKKYMYJISTOPA

Uepe3 Hummenb Mexay KOpIycoM M MeMmOpaHoW 3akadaH Bo3ayx. Korma
BKJIFOYAETCS] CKBAXKMHHBIM HACOC, BOJIA MTOCTYIAeT BHYTPb MEMOpPAHbI U 3alOJTHSET
€€ 10 ONPEIEJICHHOIO JABJICHUS, KOTOPOE PETYIMPYETCS aBTOMATHKOM M HAcOC
oTkirouaercs. Korjga Mbl OTKpbIBaéM KpaH, 4YTOOBI IMOMBITH PYKH, HalpuMep,
CKaThld BO3AYX MEXJIy OakoM M MeMOpaHON HAauMHAET BBIJABIMBATH BOJY W3
MeMOpaHbl, TEM CaMbIM CO3JAETCs JIaBJICHUE B CUCTEME BOJOCHAOKEHHsS JoMa.
Korpa naBnenue majgaer 10 KPUTUYECKOIO YPOBHS, aBTOMAaTHKa CHOBA BKIIFOYAET
HACOC U 3al0JIHAET TUAPOAKKYMYJISTOP.

1 - TnapoakkymynsTop. " //—\ HpI/I BBI60pe pacIIupuUTCILHOTO
2 - Hacoc. . S
Wi Ram— | F Oaka i1 BOJOCHAOXKEHUS CJeayeT
g-gﬁpaTHb'ﬁ KnanaH. U B ) 3HaTh, UTO MPU paboyeM JaBJICHUU B
= IJNeKTponutTaHue. " -
1 L & TUAPOAKKYMYJISITOPE, Korja

OTKJIIOYHJICS HACOC, B HEM HAXOJUTCS
Bcero 40% Boabl OT €ro IIOJIHOTIO
oorema. T.e. eciim Oak Ha 100
JUTPOB, TO BOJLI B HEM OYyJET BCETO
40 mutpoB. Camble IPUMEHSIEMBIE
MOJICNTA HAaxOIATCS B WHTEPBAIC OT
20 no 500 nmuTpoB.

3.HacocHvie ycmanosku 015 NOSblUEeHUS OABTIeHULL 8 CeMmU.

[ToBBICUTEIbHBIE HACOCHBIC YCTAHOBKH IMPHMEHSIOT B TEX CIydasx, KOria
rapaHTUPOBAHHOE JABJICHUE B CETH HAPYKHOTO BOJOMPOBOJA HUXKE TPEOYyeMoro.
OOBIYHO TIPM OTOM TPHUMEHSIOT IIEHTPOOESKHBIC HACOCHI, HEMOCPEICTBEHHO
COCIMHEHHBIE C JJeKTpoaBurarensiMu. [lpum HeoOxomumocTu OecriepeOorHOMN
MOJaydl  BOJBI  NPOSKTUPYIOT TaKXKEe YCTAHOBKY  PE3EPBHBIX  HACOCOB,
MpeaycMaTpuBas mapauieIbHy0 padboTy.

Jocrouncraa:
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* HE HapyLIAETCAd TEPMETUYHOCTD MOJAa4YH BOJbI, YTO TaPaAaHTUPYET €€ BHICOKOE
KadeCcTBO;
* yAOOHBI B 3KCIUTyaTallUX U JOCTATOYHO-TIPOCTHI IPH MOHTAXE.

HenocraTku:

SBJISIIOTCS. UCTOYHUKAMU IIIyMa ¥ BUOpAIMH, IMOITOMY HUX HE PEKOMEHIYeTCs

yCTaHaBJIMBAaTh B NMTOMEIICHUSX, PACIIOI0KEHHBIX MO/ CTAJIbHBIMA KOMHATaMU WU
MOMEIICHUSAMHU, B KOTOPBIX MOXKET HaxoauTthca >S50 dell.; JIydlie BCEro ux
pasmeniath B OTAEIbHO crosiieM 3aaHuu (Hampumep, LTII). Jlng moBwimieHus
JTaBJICHUS  OOBIYHO  TPUMEHSIIOT  IICHTPOOCKHBIC  HACOCHl  Pa3JTMYHBIX
MPOU3BOJUTENEH ISl IEPEKAYKU YUCTBIX BOJI C 3JIEKTPOABUTATEIISIMU.
MounTaxHas cxeMa HACOCHBIX
YCTAaHOBOK: a — MOcCJeoBaTenbHast; 0
— mapaienbHas; | — Hacocel; 2 —
3amopHas apMarypa; 3 — oOpaTHbIC
KJIarmaHbl, 4 — BUOPOBCTABKHU.

llapannenvnas paboTa HECKOJBKHUX pa3HbIX WU  OJUHAKOBBIX IO
IIPOU3BOJAUTEIIBHOCTY  HACOCOB  IPUMEHSAETCA B  TeX  Ciydasx, Koraa
BOJIOTIOTpEOIEHUE B 3/IaHUKM HEPABHOMEPHO MO YacaM CyTOK M YCTaHOBKa OJTHOTO
pabouero Hacoca ¢ MPOU3BOIUTEIHLHOCTHIO, PABHOIO MaKCUMAaJIbHOMY 4YacCOBOMY
pacxojy BOJIbI 37JaHUEM, DKOHOMHYECKH HetlesiecooOpasHa.

Ilocneoosamensno HacOChl COCNUHSAIOT TPU HEOOXOAUMOCTH CO3JAHMS
3HAUUTEIBHOTO JABJICHMS, KOTOPOE€ HE B COCTOSHMM OOECHEeuYuTh OAMH HACOC
Tpebyemoil mnpousBoauTeabHOCTH. HoO Takoe coeanHeHHWE HEIKOHOMHUYHO H
IPUMEHSIETCSI Ha OCHOBAaHWHU TEXHHKO-DPKOHOMHUYECKOTO oOocHOBaHMs. [lpu
nepenajax JAaBjaeHus B HapykHou cetu 6osee 0,2 Mlla, B ®KUJIbIX 3MaHUSAX CIEAYET
NPUHUMAThL TMOCIEOBATEILHYI0O CXEMy palOOThl TOBBICUTEIBHBIX HACOCOB C
ABTOMATHUYECKUM BKJIFOUEHUEM B 3aBUCUMOCTH OT TpeOyeMOTro JIaBJICHHUS.



Jlnst OOBSI3KM  HACOCOB MPUMEHSIOT
CTalbHble TpyObl Ha CBapke WU
(1aHIIeBbIE COEAMHEHUS C apMaTypon
u Hacocamu. Ha HamopHOM JIMHMM Yy
KaXJI0TO Hacoca Mpu HEOOXOIUMOCTH
ClelyeT IpelycMaTpuBaTh OOpATHBIM
KJIamaH, 3aJBIKKY WIH MPOXOHOM
KJIanmaH (BEHTUJIb) U MaHOMETp, a Ha
BCACHIBAIOIIEH — YCTAHOBKY 3a/IBUKKHU
U MaHOMETpA.

JUis CHWKEHMsI LIyMa, BO3HHUKAIOIIErOo IpU pabOTe HACOCHBIX arperaros,
HACcOChl U DJIEKTPOJBUIATENIM JOJDKHBI MMETh 3BYKOM3OJHUPYIOLIME YCTPOWCTBA.
JUis  3TOro WX pa3MeulaloT Ha BHOPOM3OIMPYIOIIMX OCHOBaHMUAX, a Ha
BCACBIBAOIINX 17} HarHeTaTeJIbHbIX TpyOomnpoBoaax YCTaHAaBJIMBAIOT
BUOPDOM30JIUPYIOIIME BCTaBKM U3  PE3UHOBBIX TO(PPUPOBAHHBIX PYKAaBOB
(matpyOkxoB) mimHOM He MeHee 1 M. KperseHue pe3uHOBBIX BCTaBOK Ha
METaJUIMYECKUE TPYObl OCYIIECTBIISIETCS C MOMOIIBIO MAaTpyOKOB C (pilaHuaMu U
3aTsDKKOM xomyTaMu. HacocHble arperatbl yCTaHaBIIMBAalOT Ha (yHAaMEHTax,
BO3BBIIIAIOIIMXCS HaJ IIOJIOM HE MeHee yeM Ha 0,2 M.

Hacocel mprcoenuHAOT K CETH NOocie BOAOMEPHOro yisna. Pa3zmemaror
HAaCOCHbIC  YCTAaHOBKM, IIOJAIOIIME  BOAY HAa  XO34MCTBEHHO-IIMTHEBHIE,
MIPOTUBOMNOXKAPHBIE U IUPKYIISIIMOHHBIE HYX/IbI, B TEIJIOBBIX ITyHKTaX, OOWJIEPHBIX
U KOTEJBbHBIX, 4 TAKKE B CYXOM U TEIUIOM H30JIMPOBAHHOM ITOMEIIEHUU BBICOTOU
HE MeHee 2,2 M.

He nonyckaercs pa3MenieHHe XO3SHUCTBEHHBIX HACOCHBIX YCTAaHOBOK (Kpome
IPOTUBOMOXAPHBIX) TOJ KWIBIMH KBapTHUpaMH, ayIUTOPUSIMH  Y4eOHBIX
3aBeIcHUI, OOJBHUYHBIMUA [OMEUICHUSIMU, AETCKMMHU KOMHAaTamMu Hu T.0. B
HCKJIIOYUTEIBHBIX CIIy4asX MO COIVIACOBAHWIO C OPTaHAMU CAaHWTAPHOI'O HAI30pa
JOIYCKAeTCsl pa3MELIEHNE HACOCHBIX YCTAaHOBOK B BBILIEIIEPEUNCICHHBIX 30aHUSX,
HO CYMMAapHbIi YpOBEHb IIIyMa B HACOCHOM CTaHLIMM HE J0JKeH mpeBbimath 30 nb.

IIpn aBTOMATUYECKOM YIIPABICHUU ITOBBICUTEIBHOW HACOCHOW YCTaHOBKOM
JOJKHBI ITPEAYyCMaTPUBATHCS:

" aBTOMATUYECKUU MYCK M OTKJIIOYEHHE pabo4yMX HACOCOB B 3aBUCHUMOCTU OT
TpeOyeMoro JaBJjeHHs B CUCTEME;

" ABTOMATMYECKOE BKJIIOYEHHE PE3EpBHOTO HAcoca NPU  aBaAPUHMHOM
OTKJTFOYEHUH pabodero Hacoca;

" [ofaya 3BYKOBOTO WJIM CBETOBOIO CHUTHaJla 00 aBapHilHOM OTKJIIOYEHHUU
pabouero Hacoca.

" BKJIIOYEHHE W OTKIIOYEHHE BCIIOMOTAaTENbHBIX HACOCHBIX AarperaTroB
(HampuMep, APEHAKHBIX ).
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4. Cmabunuzayus 0aeieHull 8 cemu 6HympeHHe20 8000NP0OB8oId.

Crabunuszaiivg  JaBICHUM C 1eJbI0 YMEHBUICHUS WIA JIMKBUJALUU
M30BITOYHBIX JTaBJICHUN JOCTUTAETCS:

1) ycTaHOBKOU pezynsamopos daéneHusl,

2) opoccenuposanuem;

3) 30HUposanuem.

B 3manusx BeicoToit 10 20 M peKOMEHAYETCS YCTPauBaTh IIEHTPATN30BAHHYIO
CTAaOWIIN3AINIO OagleHusi, YCTaHaBIUBas perynaropsl naBieHus Dy=50-150 mm,
npu BeicoTe 20-40 M — IEHTpaJIM30BaHHYIO CTaOWIM3aAlUI0 U AuadparMbl Ha
NOJIBOJIKAX,  NIpH BbICOTE 31aHusi Oosiee 40 M TMPUMEHATH KBapPTUPHBIE
CTaOMIIU3ATOPBI OasieHus (PETyISTOPHI AABJICHUS Ha MOABOJIKAX WK Juadparmbl
Dy=15-20).

Pezynamopvl Oasnenuss ycTaHaBIMBAIOT Ha BBOJE B 3JaHHE WIH TPYIILY
3naHui (0COOEHHO Masloi ATaKHOCTH), @ TAKKE Ha BBOJAX Ha dTa)kax (TJIaBHBIM
oOpa3oM, HIWKHUX) WIA B KBapTHpax. [IpUMEHSIOT B CETAX MHUKpOpaioHA C
Pa3HOATAKHOU 3aCTPOMKOM.

OHU OTKpPBITBI TPU OTCYTCTBUU
naBlicHWs. B ciyyae mnpeBblIICHUS
MpeneabHOro  JaBlIeHUS BOABI Ha
BBIXOJIE 3aKpBIBAIOTCA. Y CTPOWCTBA
CTaTUYECKOTr0 THUMa paboTalT 1o
OPUHLIMITY «IOCIIE PErylsTopa», TO
€CThb  00€CIEeYMBAIOT  IOCTOSHCTBO
JIaBJICHUS Ha BBIXOJIE

IpoccenupoBanrie — yCTaHOBKa KaJUOpPOBAaHHBIX TUCKOBBIX nuadparm Ha
MOABOJIKAX M Yy BoJopa30opHOil apMarypbl. [103BOJSIET CHUBHTH H3OBITOYHBIC
JABJICHUS U PAcXoAbpl BOABI 0 HOPMATHMBHBIX. B TO k€ BpeMs NpHU YCTaHOBKE
nuadparM CO3aeTcsl TOMOJHUTEIFHOE MECTHOE COMPOTHBIICHHE Yy apMaTyphl, Ha
KOTOPOE TPATHUTCS H30BITOYHOE JaBIICHUE.
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llapannenvnoe 3onuposanue cemu B MHUKPOPAMOHAX C Pa3HOATAKHOMU
3aCTPOMKOM MPUBOJUT K MAaKCUMaJIbHOMY MCIIOJb30BAHUI TapaHTUPOBAHHOIO
JABJICHUS B HMOKHHMX 3TakKaX 3/1aHUMN; BEpXHHE 3TaXXU 00€CIIeUNBAIOTCS JaBICHUEM
OT TOBBICUTENBHBIX HACOCHBIX YCTAHOBOK. TpeOyeTcsi ycTpOMCTBO NIBYX CETell —
JUIl HWKHEH W BepxHeW 30H. [Ipym mapajuiensHOM 30HHPOBAHMM CHMKAKOTCS
M30BITOYHBIE JABJIEHUS, COKPALIAIOTCAd HEMPOU3BOAMTEIBHBIE PACXOJbl BOABI H
YTEUKH, CHUXKAETCA OOIIMI pacxoi BOJBI U PACXOJ IEKTPOIHEPTUU. DKOHOMUS
AIEKTPOIHEPTUH U BOABI KOMIIEHCUPYIOT OIOJHUTENBHBIE 3aTPaThl HA MPOKIAJIKY
JIBYX CETEM.

Cxema MapajuieIbHOTO
30HUPOBAHUS CUCTEMBI
BOJIOCHAOKEHUsI MHUKpOpaiioHa ¢
Pa3HOATAXKHOU 3acTpoukoit: 1 —
BBOJ; 2 — 3aanme L{TII; 3 u 4 — cetu
BEPXHEU U HWKHEHN 30H
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Jexknusa Ne 5

IIpoTuBonoxapHoe BogocHadkeHue 31aHuii. CrienuaJbHbIe BOAONPOBO/bI U
(ouTans!

1. Knaccuguxayus cucmem npomusonoicapioco 6000CHAOICEHUS 30AHUL.

2. Yempoiicmeo npocmulx cucmem npomugonoHcapio20 6000CHAOINCEHUS.

3. Asmomamuyeckue cucmembl NOHCApOMyUleHUsl.

4. Cneyuanvrvie numvesble U noJAUSOUHbIE 8000NPOBOObL.

5. @oumanwi

1. Knaccuguxayus cucmem npomueonoicapHoco 8000CHAOICEHUsL 30AHULL.

[lo crocoly TyllieHUs MOXKAPOB CUCTEMbI BOJOCHAOKEHHUS TOpO/ia B LIETIOM U
3IaHUH B OTAEIBHOCTH NOAPA3AEISIOTCS Ha IBE KATETOPUU:

® CHCTEMbI HM3KOTO JIaBJICHUS, B KOTOPBIX BOJia Uepe3 TUIApaHThl HAPYKHOU
BOJIOITPOBOIHOM CETU TOAACTCS ABTOHACOCAMM IOXAPHBIX KOMaH[ (JaBJICHHE B
Hapy>XHOUW BOJOMPOBOJIHON CETH y JIFOOOTO MOKAPHOIO THAPAHTA JOJKHO OBITh HE
Menee 0,1 MITa Hax MOBEPXHOCTHIO 3€MIIH )

® CHCTEMBI BBICOKOTO JaBJICHUS JIOJDKHBI OOECIEUUTh MOJady IMOXKAPHOTO
pacxojia BOJAbI, MPU JIaBJICHUU JOCTATOYHOM JJI CO3JaHUS MOXKAPHBIX CTPYWU HpH
NUTAaHUHU HEMOCPEICTBEHHO U3 TMIPAHTA.

B 3aBUCMMOCTH OT OTrHEONACHOCTHM M STAXKHOCTH 3[1aHUA BHYTPEHHHE
IIPOTHUBOIIOKAPHBIE BOJOMPOBOABI OBIBAIOT PA3JEIbHBIMU WM OOBEAUHEHHBIMH C
BOJOIPOBOJIOM JPYTrOro Ha3HAYEHUS.

PaznenpHble TPOTUBOMOKAPHBIE BOJOMPOBOJIBI MPOECKTUPYIOT B 3JaHUAX, B
KOTOPBIX JIpyrue€ BHYTPEHHHE BOJOMPOBOJILI JIMOO OTCYTCTBYIOT, JTMOO KOTIa
00bEeIMHEHUE C HUMHU 3alpelieHO MO KauyeCTBY TPAHCHOPTHUPYEMOW BOABI WM
HELEJIECO00Pa3HO MO TEXHUKO-IKOHOMHYECKUM COOOPAKEHUSM.

Cy11ecTBEeHHBIN HE0CTAaTOK pa3/elbHbIX MPOTUBOMOKAPHBIX BOJOIPOBOIOB
COCTOUT B TOM, YTO OHHU SIBJISIFOTCS 3aKPBITHIMU HEMPOTOUYHBIMU CHUCTEMaMu (Ipu
OTCYTCTBUM BOJIOpa3dopa), MO3TOMY BOAa B TpyOax MOPTUTCA U COAEPKUT
MPOAYKTHI KOPPO3HH.

HauGomnbiee pacnpocTpaHeHHE MOTYyUnIu 00beTUHEHHBIE TPOTUBOMOKAPHBIC
BOJIOTIPOBO/IBI, B KOTOPBIX OOEcTeunBaeTCsl JBWKEHHWE BOABI. B OTAenbHBIX
Cly4yasX B HEOTAIUIMBAEMBIX 3/IaHUSX MPOEKTUPYIOT CyXU€ MHPOTHBOMOKAPHBIC
BOJIOITPOBO/IBI C YCTAHOBKOW BBIMYCKOB W 3allOPHOM apMaTypbl B OTaILIMBAEMBIX
MMOMEIEHUSIX WK KOJOAIaX.

[Io ucnonap30BaHUI0 TEXHUYECKUX CPEACTB IMOAA4YM BOABI K ouary Moxapa
MIPOTUBOIOKAPHBIE BOJOIPOBOABI OIPA3ICIAIOTCS Ha:

* npoctbie (000pyAOBaHHbIE MMOKAPHBIMU KpaHAMU PYYHOTO ACHCTBUA);
* aBTOMaTHUYeCKue (ApeHYEpHbIS, WU BOASHBIE 3aBEChI, U CIIPUHKJIEPHBIC).

B2 — 0603HaueHuEe MPOTUBOMOKAPHOTO BOJAOIPOBOA

B1 — 0603HaueHue X035l CTBEHHO-ITUTHEBOTO BOJONPOBO/IA

3maHusl W COOPYXKEHUS 10  (DYHKIIMOHAIILHOW TMOXKapHOW OMacHOCTHU
NOAPA3NEASIOTCS HA KJIACCHI:
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®1 Jlns TOCTOSIHHOTO MPOXUBAaHWA M BpPEMEHHOro (B TOM 4HCIIE
KPYTJIOCYTOYHOI0) TMpeObIBaHMs oA (MOMEIIEHUsT B O3THUX 3JaHUSX, Kak
MPABUJIO, UCTIOJIB3YIOTCS KPYTJIOCYTOYHO, KOHTHUHTEHT JIIOJIE B HUX MOXET UMETh
Pa3ITUYHBIA BO3paCT W (DU3UYECKOE COCTOSTHUE, IS OTHUX 3JaHUN XapaKTepHO
HaJIMYue CMAJbHBIX TOMEIIEHUN):

@®1.1 JlomKOIBHBIE YYPEXKACHHUSA, JOMa IPECTAPENBIX W HWHBAINJIOB,
OOJILHUIIBI, CTTAJTEHBIE KOPITYCa IIKOJI-UHTEPHATOB M IETCKUX YUIPEIKICHUMH;

®1.2 T'ocTuHUIBI, OONICKUTHUS, CHAJIbHBIE KOpIyca CaHATOPUEB U JOMOB
OTJIbIXa OOIIETO TUIIA, KEMITUHTOB, MOTEJEH 1 MTAHCUOHATOB;

@®1.3 MHOTrOKBapTUPHBIE KUJIBIE IOMA;

®1.4 OnHOKBapTUPHBIE, B TOM YHUCIe OJOKUPOBAHHBIC KUJIbIE JOMA.

[IpoTHBOMOkKapHBIE BOJAOIPOBOAbI YCTPAUBAKOT:

* B KWJIBIX OJIHO- 1 MHOTOCEKIIMOHHBIX 3/TaHUSAX BBICOTOM 12 sTaxkeil u 6oiee;

*  OOUIEKUTHUAX U TOCTUHUIIAX BBICOTOM B YETHIPE ITAXKA

* U Ooee;

* B 3JIaHMSIX Y4E€OHBIX 3aBEACHUI; CaHATOPHUSX, IOMaX OT/AbIXa, JECYEOHBIX U
JNETCKUX YUPEKIEHUSX, MarazuHax W Ap. npu oOwveme 3panus 5000 m' u
Ooiree;

* KHHOTeaTpax, Kiybax, JoMax KyJbTypHhl.

B kunbix 3maHusx BbeIcOTOM 12-16 sTaxkei ycTpamBarOT OOBEIUHEHHBIM
XO3SIMCTBEHHO-TIUTHEBOU U ITPOTUBOINOKAPHBIN BOJAONPOBOJ, a B 3[JaHUSAX BBICOTON
17 staxeit u 6o1ee — pa3aeabHbIM MPOTUBOMOKAPHBIM U XO034HCTBEHHO-IUTHEBOU
BOJOIPOBO/I.

2. Yempoiicmeo npocmuix cucmem npomugonoHNcapHo20 6000CHAOINCEHUSL.

Ilpocmas cucmema npomusonoxicapno20 8000cHabICcenusi — BOJOIPOBOI,
000pYI0OBaHHBIN MOXKAPHBIMUA KpaHAMU PYYHOTO JCHCTBUS.

Cucrtembl TMPOTUBOMOXKAPHOTO BOJOCHAOKEHUS C TOXKAPHBIMH KpaHaMU
COCTOAT M3 TaKHX K€ JJIEMEHTOB, YTO M CHUCTEMbl NMUTHEBOTO BOJOCHAOXKEHUS,
YCTPauBaIOTCA Pa3/IeIbHOTO U OOBEAMHEHHOTO THUIIOB.

Jnst  pasoenvHvix  TPOTUBOMOXKAPHBIX  TPYOONPOBOAOB  MPUMEHSIOTCS
CTajJbHbIE TPYOBI (MPUMEHEHUE TIACTMACCOBBIX TPYO 3alpeieHo);

Jnst 06veounennvix ¢ TUTHEBBIM BOJOIMPOBOJOM JIONMYCKAETCS MPUMEHSTh
CTaJbHbIE OIMHKOBaHHbIE TpyObl. Haubombiiee pacnpocTpaHeHue MOTYUUIIN
00bEIMHEHHBIE CUCTEMBI X03UCTBEHHO-TTPOTUBOIIOKAPHOTO BOJIOCHAOKEHHUSI.

CxeMbl 00beIMHEHHBIX MUTHEBBIX U MPOTHBOIMOKAPHBIX BOJIONPOBO/I0OB
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a) TYNUKOBas C HIDKHEU
Pa3BOAKOM;

0) cxema BOJOIpPOBOAA C
BEpXHEU pa3Boakou; 1 —
BBOJ; 2 — BOJOMEPHBIN
y3el, 3 — pa3BOAAIIUN
(MarucTpanbHbIN)
TpyOOIpOBO; 4 —
NOKapHbIE CTOSIKH; S5 —
XO031ICTBEHHBIE
(Boziopa3bopHBIE)
CTOSIKM; 7 — TIOXKapHbIE
KpaHbl; 8 — 3amopHas
apMmarypa; 9 — BepXHHI
Ppa3BOSIIINI

TpyOOIPOBOA.

B) cxXema,
3aKOJIbIIOBAHHAS
BBOJIAMU;

I) cXema XO35SUCTBEHHO-
MPOTUBONOKAPHOTO
BOJOIIPOBO/IA c
KOJIBLIYFOILIUMU
epeMbIYKAMMU.

10 -  TpybompoBoa,
KOJIBITYIOIIUK BBOABL;, 11
— KOJIBIIYIOIIIHE
MIEPEMBIYKH.

Ilo:xkapHble KpaHbl JOJDKHBI YCTAHABIMBATHCS B MOXKAPHBIX IIKadax
MPEUMYIIIECTBEHHO Y BXOJIOB B TOMEIIEHUS, B BECTUOIOJISIX, KOPHUAOPaX, MPOXoax,
TaMOyp-1IUTI03aX MPU MOXKAPHBIX JU(TaX, Ha IUIOHMAJKaX OTaIJIMBAEMBbIX
JIECTHUYHBIX KJIETOK (32 HWCKIIOYEHHEM HE3aJbIMIISIEMbIX) W JPYrux Haubosee
TOCTYIHBIX MecTax. [Ipm 3TOM pacnonokeHue MOXKAPHBIX KPAHOB HE JTOJHKHO

MeIIaTh dBaKyalluu JIIOICH.

B 31aHusX ¢ yepmakamu (B TOM YHCIIE TEXHHYECKHMMH) YCTAHOBKY MOMXKAPHBIX
KPAaHOB JIONyCKAETCs MPEeNyCMaTprUBaTh Ha IIOMIAAKAX JIECTHUYHBIX KJIETOK MEPEN

BXOJaMH B IIOMCHICHUA YCpaaKa.
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Knanan moskapHoro kpaHa clieJlyeT ycTaHaBiIuBaTh Ha Beicote (1,35 £ 0,135)
M HaJl ypoBHeM moja (tuiomaaku). CrapeHHbIe MoXKapHbIe KpaHbl JOMYCKaeTCs
pasmenmaTte OJWH HAJ JPYTWM, IIPA 3TOM HWKHHUHM KJIanaH YCTaHABIMBAECTCSA Ha
BBICOTE HE MEHee | M OT mouia.

K mnoxapHomMy KpaHy JOJDKHBI OBITh IPUCOEIWHEHBl IPU  OMOIIU
COCAMHUTEIBHBIX TOJIOBOK ITOXKApHBIE pyKaBa C NOXKApPHBIMH CTBOJIAMU. JlJIMHY
MOKapHBIX pykKaBoB cienyer npunumats 10, 15 umm 20 m. (CH 2.02.02-2019
«[IpoTuBoOIOKapHOE BOAOCHAOKECHHEY).

[IpoTUBOMIOXKAPHBINA KPaH COCTOUT U3 BEHTWIS AuaMeTpoM 50 MM miam 65 MM,
YCTAHOBJICHHOIO HA OTBETBJICHHMM OT CTOAKa, C BBEPHYTOM B  HErO
OBICTPOCMBIKAIOIICHCS MOTyralkon U pykaBa (1moxapHoro muianra) jmuaou 10, 15
nii 20 M, HA OJHOM KOHIIE KOTOPOrO 3aKpeIuleHa IOJIyraiika, a Ha JpyroMm —
METaJUIMYECKUI MoXKapHbId cTBON (OpanacnoT). [IpoTMBOMOMKApHBIA CTBOJI —
OpaHACIONT C OJTHOM CTOPOHBI MMEET MOJYrailky W JAUaMeTp, PaBHBIA JHAMETPy
KpaHa, a ¢ Ipyroro KOHIA - HAKOHEYHHK CIIPBICK auaMmeTpoMm 13, 16, 19 mMm.

Kpan ycranaBnuBaercst Ha BeicoTe 1,35 M OT MOJIa 1 COBMECTHO CO IIUIAHTOM
3aKIrOYaeTcss B IIKaQUUMK C OCTEKJIeHHOW JBepkod. JKemarenpHO mIKaQUuK
3arayosisiTh B HUly. J[Bepka mkadguuka mioMOupyetcs. Ha cTekyio HaHOocUTCS
Hagnuck «I1K Ney. [IpoTrBONOXKapHBIA HIJIAHT (pyKaB) HAMATHIBAETCS HA KaTYIIKY
WM YKJIAIBIBAETCS TapMOIIKOW Ha KpOHIITEWH. Kak karymika, Tak ¥ KpOHIUTEWH
HAaBEIIMBAIOT HAa IIAPHUPHBIE METIIN JJIS TOBOPOTA B TOPU3OHTAIBHON IUIOCKOCTH,

YTO CIIOCOOCTBYET OBICTPOMY Pa3BEPTHIBAHUIO IIJIAHTA B HY)KHOM HaIpPaBJICHUH.
F &

3. Aemomamuueckue cucmembl NOHCAPOMYUIEHUSL.

ABTOMaTHuYecKre ycTaHOBKHM moxkaporymeHus (AVYII) npenHasHaueHsl s
aBTOMATUYECKOTO OOHApPYKEHUS U TYIICHMs MOKapa B €ro HAa4aJbHOM CTaauH C
OJHOBPEMEHHOM I10JIa4€il CUTHAJIA MTOKAPHOU TPEBOTH.

AVII noapaszaensroT N0 KOHCTPYKTUBHOMY MCIOJHEHUIO HA:

— CIIPUHKIJIEPHBIE;

— JpEHYEPHBIE.

I1o Buy UCIIOB3YEMOI0 OTHETYIIAIIETO BEIIECTBA:
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— TeHHble (B TOM 4MCIEe C BBICOKOKpaTHOHM mneHou. KpatHocTe — wyucio,
KOTOpPOE IMOKa3bIBAET, BO CKOJBKO pa3 00bEM IEHBI MPEBBINIAET 00BEM PacTBOPA,
B35ITOT'O JJIA €€ MOJIy4EeHHUS]),

— Tra3oBble (C WCIONB30BaHWEM JUOKCHAA YyIJIepoJaa, a30Ta, aproHa,
Pa3JIMYHBIX XJIAJIOHOB U Jp.),

— NOPOIIKOBBIE (MOAYJIBHBIE),

— a3pO30JIbHOTO MOXKAPOTYIICHUS,

— BOJISIHBIE (B TOM YHMCJI€ C TOHKOPACHbUICHHOW BOIOM, Karuiu — 10 100 MKkm),

— KOMOMHUPOBAHHOTO MOXKAPOTYIICHHUS.

ABTOMaTH4YeCKHe BOJASHBIE CHpUHKIEpHblEe (a) W ApeHuepHbie  (0)
MIPOTHUBOIIOXKAPHBIE CUCTEMBI TYIIAT OTOHBb 0€3 y4acTHsI YeJIOBEKa U OJJHOBPEMEHHO
BKJIFOYAIOT HACOCHI, MOBBIIIAIOIINE TABJICHUE, U TAKKE OJJHOBPEMEHHO BKIIIOUAIOT
CUCTEMY IOXKAPHOUN TPEBOTH.

3

-:l‘,? 5)

a) COpUHKJIEpHAs CUCTEMBI; 0) IpeHYEpHasi CUCTEMBI.

1 — BomompoBox; 2 — KkpaH (3aJABWXKKA); 3 — CHUCTEMa pPacHpeaesIUTEIIbHBIX
TpyO; 4 — CIPUHKIIEPBI; 5 — MECTO BO3rOpaHus; 6 — OTKPBIThIE pa30pbI3rUBATEIN
(apenuepsl); 7 — KjamaH TPYNIOBOTO ACHCTBUS (3aJBUXKKA) C DICKTPUUECKUM
MIPUBOJIOM.

TY7226 TY7126 TY9226

CIIPUHKJIEPHAS CIIPUHKJIEPHBIE KOJIOBI  CIPUHKJIEPHAS TOJIOBKA
rOJIOBKA C JIETKOIUJIABKOW BCTAaBKOU



€pbl PO3ETOYHBIN U JI
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I[pquepHaﬂ BOJsAHAasA 3aBCCa

4. Cneyuanvhble numovesble U NOAUBOUHBLE BOOONPOBOObL.

Jlnst mojgayM ra3MpOBAaHHOM, TOJCOJICHHOW, OXJIQXKICHHOW WJIM OOBIYHOM
MUTHEBOM BOJbI B TMOMEIICHHS W 1E€XW MPOMBIIUICHHBIX MPEINPUATHIA
MPOEKTUPYIOT CIHELHUAIbHBIE MUTHEBBIE BOJONPOBOABL. Takue BOJIOMPOBOIBI
COCTOAIT U3 MHJNBUIYaJbHBIX WM LIEHTPATU30BAHHBIX YCTAHOBOK I TOATOTOBKH
BO/IbI HY’)KHOT'O KauecTBa, U3 CETU TPyOONPOBOOB U BOAOPA30OPHON apMaTypHhl.

B kauecTBe BOOpa30OpHON apMaTypbl HCHOJIB3YIOT MUTHEBbIC (DOHTAHUMKH,
COCTOSIIIIME U3 MOABOAsAIIEH TpyObl auamerpoMm 10-15 MM HamopHOro yCTpONCTBa,
HaKOHEYHHUKa, 00ECIEUMBAIONICTO IM0JIayy CTPYH BOJbI BBEPX, CIMBHON YacTU C
BBITTYCKOM H TPYOOTIPOBOJAOM, IPUCOSTUHEHHBIM CU(DOHOM K BOJIOOTBOJISAIIEH HIIN
BOJIOCTOYHOMU CETH.



[TuTbeBbie (HOHTAHIMKU B TOPTIUX
[Iexax yCTaHaBJIMBAIOT U3 pacyeTa OJIUH
Ha 60 yenoBeK, B MPOYHUX lLI€XaX U
OBITOBBIX OMEIIEHUIX — OJAUH Ha 75-
100 yenoBek, Ha TEPPUTOPUH
IUIaBaTCIbLHBIX 0acCEeHOB, CTaIMOHOB,
CIIOPT3aJI0B — 0J1MH Ha 50-75 yenoBek.
Pacxon Boael Ha oJiMH (POHTAHYMK
o0bruHo coctasnset 0,04 n/c. [Ipu
TPYIIIOBOH YCTAaHOBKE ()OHTAHUYNKOB
pacxoj BOAbI B TPyOOTIpoOBOgaxX
OTIPEEIAIOT U3 pacdyeTa
OJTHOBpEMEHHOTO AchcTBUS 60%
(hOHTAaHYMKOB, YCTAHOBJICHHBIX B
ropsiaux 1exax, 1 30% ¢GpoHTaHIMKOB,
YCTaHOBJICHHBIX B OCTAJIbHBIX 1I€XaX U
TTOMEIICHUSX.

Jns  TOJMBKUM TEPPUTOPUM BOKPYI 3JaHUM U 3€JEHBIX HACAXICHUU
IIPOEKTUPYIOT MOJUBOYHBIE BOJONPOBOABI, MPUCOECANHIEMBIE K CETH HAPYKHOTO
WJIM BHYTPEHHETO BOJOIPOBOA.

JIns MONMMBKM TEPPUTOPUN NMPEANPUATHN, MAPKOB, CagOB, CTAAUOHOB, YaCTO
YCTPamBalOT CHEUUAIBHYIO CETh IIOJMBOYHOTO BOAONPOBOJA C YCTAaHOBKOM
MMOJIMBOYHBIX KpaHOB. [l0IMBOYHBIE KpaHbl pa3sMENIAlOT B YYTYHHBIX KOJOALAX
(koBepax) WM OTKPBITO. TpyOOmpoBOABI CETU TMOJMBOYHOTO BOJOMPOBOJIA
MPOKJIAJBIBAIOT MO 3eMiie WM Ha TiiyouHe 50-70 ¢cM OT MOBEPXHOCTH 3EMIIU C
YKIIOHOM JUJIsI BO3MO>KHOCTH TIOJIHOTO OTOPOXKHEHUS WX B 3UMHHUH MEPHOI MPH
OTPULIATEIBHBIX TEMIIEPATYpax HAPY>KHOI'O BO3/1yXa.

KonudecTBO BOABI, pacxoayeMoOW Mg MOJMBKH TEPPUTOPUM M 3€JIEHBIX
HaCaXJECHUH, 3aBUCUT OT KIMMaTHYeCKuX yciaoBuid. Ha monusky 1 M’ TEPPUTOPUN
WM 3€JIeHbIX HacaxaeHuil pacxoxpyercs ot 0,4 1o 6 11 BOJbI MOJHUBOYHBIA KpaH
obecrieunBaeT pacxo Bojbl okoio 0,4 1i/c.
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Jlmst BOBMOYKHOCTH TIOJIUBKH TEPPUTOPUH BOKPYT 3[aHUN BHYTPCHHHE
BOJIOTIPOBO/IBbI, KaK MPaBUJIO, OOOPYAYIOT IOJMBOYHBIMH KpaHaMU. OTH KpaHBI
BBIBOJISIT K HapY>KHBIM CT€HaM (I[OKOJII0) 3/1aHus B HUIIK Ha BbicoTe 0,3-0,35 M oT
MOBEPXHOCTU 3eMJIH uepe3 Kaxkasie 60-70 M mo nepumetpy 3nanus. [loaBoaku k
KpaHaM JIOJKHBI OBITh 000pYAOBaHbI 3alIOPHBIMU BEHTHISIMU, PACIIOJIOKEHHBIMU B
TEIJIOM MOMEIIEHUHU 31aHuid. {151 BO3MOKHOCTHU CITyCKa BOJbI Ha 3UMY IOJBOJIKA
MIPOKJIA/IBIBAETCA C YKJIOHOM B CTOPOHY TOJMBOYHOTO KpaHa, a B MOHMKEHHOU
TOYKE TIOJIBOJKH JTOTIOJHUTEIBHO YCTAHABIMBACTCS TPOWHUK ¢ TTPOOKOW WM KpaH
JUTS CITyCKa BOJIBI.
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CxeMa moJIMBOYHOTO BOJIOIIPOBO/IA:

a — cxema MOJIMBOYHOTO JIETHETO BOAOIPOBO/Ia; O — MOJIMBOYHBIN KpaH y 3/1aHUs; B
— YCTaHOBKA MOJIMBOYHOTO KpaHa B MOMELICHUH; | — CIyCKHOM KpaH; 2 — onopsl; 3
— MEpPEeCceUCHUE MEMEXOAHON TOPOXKKH; 4 — MarucTpalib; 5 — pacrpeaeauTe/bHas
ceTh, 6 — opocutenu (MOJUBOYHBIE KpaHbl); 7 — BHYTPEHHHUM BOJOMPOBOJ; 8 —
MOJIMBOYHBIN KpaH; 9 — BEHTWIIb

5. @onmanwl

Jis  (QOHTaHOB TPHUMEHSIIOT HPOMOUHYI0 WA  0OOPOMHYI0  CXEMBI
BOZloOCHAOXKeHUsA. [Ipomounyro CXeMy BOJOCHAOXEHUS TPUMEHSIIOT TJIaBHBIM
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00pa3oM U Manblx (POHTAHOB MPOM3BOAMTEIBHOCTBIO 10 1 M*/4 mpu Hammunu
HAJIC)KHBIX U JICIIEBBIX HICTOYHUKOB BOJOCHAOKEHUS.

Haubonpmee  pacmpocTpaHeHue — TOAy4YWiIa  000OpomHas —~ CHUCTEMaA
BOJIOCHAOXKeHUsT (DOHTAHOB, Kak Hamboyee SKOHOMHYHAS, PACXOIYIOIIAas BOIY
JUIIb JJIE BOCIOJHEHUS TOTEPb, OOPa3yIOIIMXCS BCIEACTBHE HCHApEHUs H
pa36peizruBanus. OOOPOTHYIO CXeMy BOJOCHAOKeHUS (pOHTaHA MPUMEHSIOT MPU
€ro MPOU3BOANTEILHOCTH 10 M>/4 u GoJee.

a — TIpAMOTOYHAs CcXeMa BOAOCHaOXkeHus; O — 00OpoTHas cxema
BOJIOCHA0KEHUS; B — KACKaHAs CXema:

1 — pacnpenenuTenbHas CETh C HacaJkaMu; 2 — TJaBHBIM TpyOompoBoxd; 3 —
yama ¢oHTaHa; 4 — CIYCKHOUW TPyOONpoBOA; 5 — OOpaTHBIM HUPKYJISIIUOHHBIH
TpyOOnIpoBOA; 6 — HAPYXKHBIM BOJOCTOK; 7 — TEpeluB; 8 — OT TOPOJICKOTO
BOJIOIIPOBOJA.



Kackaanbie poHTAHBI

AHaTOMMA ropoaCcKoro (hoHTaHa

Bpuary B GOHTaHE NOKBNSIOTCH Bra-

rOAaPA AABABHUIO HACOCOB, NGO 33
CYeT Nepenaaa BbicoT, echn GoHTaH
Geper ooy 13 B0A0eMa.

CTPYHHbBIE HACARKH
Perynupyior awcoTty

# TOMUMHY CTRYH, Co2Ras
2T BOAHKIA PACynox,

NMoboi hoHrax, paborTaowmin Ha

Cywe, COCTOUT U3 ABYX YaCTen —

YaLWwH U HACOCHOTO 0BOPYAOBAHUA, e
Mbi npeanaraem Baweny BHEMAHKIO

XNACCHUBCKYIO CxXemy pabaTul ropos- é.v

CXOro POHTaHa,

HAWA
Bo spema pabiorte 04 33~
NONHEND BOKOH, CKPHRI0~
wei nog cobon oGopynoaa-

1@ — cUCTemy TpYG pamesro
[namerpa,

1 e ”
- CHCTEMA CNHBA
~ TpyGanpopod cayxnTt

RNK YRANEHMA DO,
Boay crrpaot nepen
CMUCTRON MNA KO-
cepaause honTana
13 MY,

HACOC2

HACOCH!
€ mar py3eon oBuano CNpas-
AROTCH 0avH Hacoc. Bropoi
HYXEH KaK 33N3CHOA,

BepHyThCs B OTIaBICHUE

WKAD
YNPABNEHHA
HACOCAMM

NOJCBETKA

COCTOMT M TCPMOTHYMBIX COCTD-
TexXHURCKHK NPUBOPOS C Nam=~
106, PACCUMTIHHONA 1A HAIKOE
HANPRESHHE,

NoANUTKA ©OHTAHA
Bona s posirane GucTpo
MCNAPABTCA M PATHCCAT-
<q nerpom. Buawe yera-
HIBNMBAOT RATNMKH,
PUXCHPYIOUNE YPOIEHD
BOAN, KOra €8 CTano-
BATCA MANO, ABTOMATH-
MOCKW DKMONIOTCA KNa~
NaH NORANM BOAK.

BO/JOMEPHBIA ~ BOJONPOBOA
CYETHHK NELRI XOTOPMH PORD
NACTYHACT 1 QOHTAn

WKAD
PACNPEAENENHA
INEKTPOIHEPIHH

WHTOK YNPABNEHHKA
NORCBETKOH

Brwm yoranonren Takimep
BKAONEHMA " OTKMOUEHUA,
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Jexknusa Ne 6

Kananu3anus 31aHUii ¥ 0TAEJIbHBIX 00bEKTOB (YacTh 1)

1. Cucmemol sHympennel Kanaiu3ayuu 30aHull.

2. Ocnosnvie d1emenmsl BHympennel cucmemvl Kananuzayuu. Mamepuanol u
0bopyoosanue.

3. Tpaccuposka u ycmpoucmeo KaHaiu3ayuoHHou cemu. Benmunsyus cemu.

1. Cucmemul 8BHympeHHel Kanaiuzayuu 30aHull.

Cucmema 6HympeHHell KaHaiuzayuy — CHUCTEMa KaHalu3alluhd B 00beMe,
OTPAaHUYCHHOM HAapPYXHBIMU TOBEPXHOCTAMHU OTPAXKIAIOIMIMX KOHCTPYKIUNA U
BBIITYCKAMU JI0 TEPBOTO CMOTPOBOTO KOJOJIIIA, OOECIEUUBAIOINIAsl OTBEJICHUE
CTOYHBIX BOJI OT CAHUTAPHO-TEXHUYECKUX TPUOOPOB M TEXHOJOTHYECKOTO
000py10BaHUSI.

[Io Ha3HAYEHHMIO M XapPaKTEPUCTHKE CTOYHBIX BOJI CHUCTEMbl BHYTpPEHHEU
KaHaJIM3anuu ObIBAIOT:

— Oblmogvie — ISl OTBEIEHUSI CTOYHBIX BOJ OT CAHUTAPHO-TEXHUYECKUX
npuOOpoOB (YHUTA30B, YMBIBAILHUKOB, BaHH, TYIIEH U Ip.);

— NPoU3800cmeerHbvle — JIJIs1 OTBEICHUSI IPOU3BOJICTBEHHBIX CTOYHBIX BOJI;

— 00veouHeHHass — JIsl OTBEJCHUSI OBITOBBIX U MPOU3BOJICTBEHHBIX CTOYHBIX
BOJ| IIPY YCIIOBUH BO3MOYKHOCTH UX COBMECTHOT'O TPAHCIIOPTHUPOBAHUS U OUUCTKH;

— 6HYymMpeHHUe 6000CMOKU — JJISl OTBEICHUSI TOKACBBIX U TAIBIX BOJ C KPOBIU
3IaHUSL.

1o cdhepe 06Cay)KUBaHUS CUCTEMBI OBIBAIOT:

— obveduHeHnnvle — s cOOpa W OTBOAA 3a TMpeeibl 3JaHUs BCEX
XO03MCTBEHHO-OBITOBBIX, MPOU3BOJCTBEHHBIX, @ MHOTJA M JIOKIAEBBIX CTOYHBIX
BO/I.

— pazoeivHvle — TIPUMEHSIEMbIE B TEX CIydasX, KOrjJa CTOYHBIE BOJbI IO
COCTaBY 3arpsi3HCHHUI HE JIOMYyCKAETCs OTBOJUTH B HAPYKHYIO KaHAJIM3AIMOHHYIO
CETb.

[1o yCcTpOMCTBY BEHTHJISIIMK CHCTEMbI BHYTPEHHEH KaHATU3alUK ObIBAIOT:

— C BEHMUNUPYEMBIMU CIOAKAMU;

— ¢ HegenmuaupyemviMu cmoaxamy (TIPUMEHSIIOTCS TIPU  yCTPOWCTBE
BHYTPEHHEU KaHAJIU3allUU B OJTHO- U ABYXATAXKHBIX 3/IAHUSX).

Cuctempl BHYTpPEHHEH KaHAJIM3AIMU JOJDKHBI O0OECIeYMBaTh OTBEIICHUC
CTOYHBIX BOJI, COOTBETCTBYIOIIIEE PACUCTHOMY KOJIMYECTBY BOJOTIOTPEOUTENICH UITH
YCTAHOBJICHHBIX CAHUTAPHO-TEXHUYECKUX MPUOOPOB.

2. OcHosHble d1emenmbl 6HympeHHell cucmemsl Kanamuzayuu. Mamepuanst u
obopyodosanue

Cucrema BHYTpPEHHEHW KaHAIM3allMd COCTOUT U3 MPUEMHHUKOB CTOYHBIX BOJ,
OTBOIHBIX TPYOOINPOBOJOB, CTOSIKOB, KOJUICKTOPOB, BEHTUJISIIMOHHBIX CTOSKOB,
BBIITYCKOB, YCTPOWCTB JJIsI TPOYUCTKHU CETH.
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T 1 — npueMHHKHU CTOYHBIX BOJ;
2 — OTBOAsANIAs JINHUS,
e 3 — CTOsIK;
! 4 — BBIITYCK;
kit Rﬁ% 5 — BEHTHIIALNS,
- | 6 — KoJIOIeI] TBOPOBOIA CETH;
, - 7 — peBU3us;
= 8 — mpouncTka.
o l
,
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Ilpuemnux cmouHvlx 600 — OTO YCTPOHCTBO B CHUCTEMax BHYTPEHHEU

KaHAJIM3aluy U BOJOCTOKOB 3/IaHMI, CIIy’Kallee I HENOCPEACTBEHHOIO IpUeMa
CTOYHBIX BO/J| (OBITOBBIX, IPOU3BOICTBEHHBIX U ATMOC(EPHBIX).

[lo Ha3HAYEHUIO NPUEMHHKH CTOYHBIX BOJ MOTYT OBITh CrPYNIIUPOBAHbBI
CIEAYIOIIUM 00pa3oMm:

NpUEeMHUKU — Canumapuvie npubopvl, TPEJHA3HAYEHHBIE HE TOJIBKO IS
MpueMa 3arps3HeHU, HO BBINOJHEHUS TMTMEHUYECKUX U CAaHUTApHBIX MPOLEIyp,
HEO0OXOAMMBIX B MPOIIECCE KUZHEAEATEIbHOCTH Jtojiel. K canuTapHbiM npubopam
OTHOCATCSA: MOWKH, PAaKOBHUHBI, YMBIBaJbHUKH, PYKOMOWHUKH, BaHHBI, IYIIEBHIE
MOJITOHBI, OUjIe, YHUTA3BI.

\_’/'7
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Ilpuemnuxu — canmexuuueckue cneyuanvbhvle NpuUbOpbl, NPEIHA3HAUCHHBIE
JUIA  YCTAaHOBKM B 3JaHMSIX CIELUUAIbHOIO Ha3HaueHuss (B  OOJIbHUIAX,
MOJIMKJIMHUKAX, CAHATOPUAX M JAPYTUX MEIUUMHCKUX YUYPEKIECHUAX U KYPOPTHBIX
3IaHUSAX): JeueOHbIC BaHHBI, MEIUIMHCKAE M XUPYPTUYECKHE YMBIBAIbHUKH,
NPOMBIBHBIE ~ MEAMIIMHCKHE  Kamepbl, BUAyaphl  (OOJbHUYHBIE  CJIMBBI,
IJIEBATENBHULIBI

), CIEUAJIBHBIE MOWKH U JIp.
-

IIneBaTrenpHUIIA

N

YeaET
ST =
e

v

/
)
XUPYprudecKuii yMbIBaJIbHUK Bunyap

Ipuemnuxu ons cobopa u omeedenus
NPOU3BOOCMBEHHLIX ~ CMOYHBIX 800,

oOpa3yronmxcs B pe3yibTare
MPOM3BOJCTBEHHBIX TEXHOJIOTUYECKUX
MIPOIIECCOB.

Tpan

Ilpuemnuku, npeonasnauenHvle O cbObopa U o0meooa ¢ Kpblil 30AHULL
ammocgepubix 0cadkos (6000CMoUHbIe BOPOHKU).
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I1o d)VHKHI/IOHaJII)HBIM XapaKTCPUCTUKaAM (DC}KI/IMaM) IIPUCMHHUKHN OTHOCATCA

nepuoouyeckyu (HyHKIMOHUPYIOIIUM, KOTOpbIE CHadajla HAIOJHSIOT CBOM
00beM WM COOMPAIOT CTOKH, a IOTOM COpachIBAIOT 3arpsi3HEHHYIO BOAY B
KaHaJTN3aIMOHHYIO CETh;

HenpepvieHo (YHKIMOHUPYIOIUM, T. €. NPOTOYHBIM, paloTtaroum 0e3
HAIOJIHEHUS CBOETO 00beMa.

OCHOBHBIC TEXHUYCCKHE XapaKTCPUCTHUKHN CaHUTAPHBIX HDI/I6ODOB:

[IpuemHMKH

pa3Mepsl,
00beM (BMECTUMOCTD),

aKyCTMUYECKHE TOKa3aTeau (YacToTa W ypOBEHb IIyMa, BO3HUKAIOIIETO B
MpoIIeCcCce IKCIUTyaTaluy mpuoopa),

MOHTa)KHOE TIOJIOKEHHE U B3aMMHOE PACIIONOXKEHHE OTACIBHBIX JJIEMEHTOB
(BBIMMYCKOB U MEPEIUBOB, BOJOIPOBOIHON apMaTyphl),

XUMHYECKasi U TEPMHUUECKAsi CTOMKOCTh BHYTPEHHEN MMOBEPXHOCTHU MpHOopa,
J0JITOBEYHOCTD,

HaJIe)KHOCTH B paboTe,
MeXaHU4YecKasi IPOYHOCTH;
ACTETUYHOCTH BHEUTHETO BHU/IA.
W3TOTaBINBAIOT CTald DMaUPOBAaHHOW U

u3 (asHca,

HEPIKaBEIOILEH, aKpHJIa, UyTyHA ¢ YMAIMPOBAHUEM, IIIIACTMACCHI.

OOs3aTeaIbHBIM M OTBETCTBEHHBIM JJIEMECHTOM SIBJISCTCS FI/II[paBJII/I‘-ICCKI/Iﬁ

3aTBOp (cU(OH), KOTOPHIM JOHKHBI OBITH OOOPYIOBaHBI BCE 0€3 HMCKIIOUEHUS
MPUEMHUKH CTOYHBIX BOJl, YCTAaHOBJICHHBIC Ha KaHAIM3aIMOHHOW ceTu. OH
MPEIOTBpAIIAeT MOMaJaHue B TOMEIICHHE 3JI0BOHHBIX, a 3a4acTyI) TOKCHYHBIX
ra3oB M3 CUCTEMbI KaHAIU3AIUH.

Tpy6Hbin cndon -

MpuHUMn paboTbl cugoHa (rMaposaTsop)

HenpuaTHBIA 3anax

KaHanM3auuu
|____ 'maposaTtsop

|

/
ByTbinounsit cipoH  Todp RANEER
yT ¢ ¢p BCE TRYEbl g '

CudpoH pakoBUHbI
Y MOMKM

BcTpoeHHbIR cugoH  CUGOH BaHHbI

YHUTa3a
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Omeoomnsie mpybonposoosl IpeAHA3HAYEHBI 1J11 cOOpa U OTBEJEHUS CTOYHBIX
BOJ OT MPUEMHUKOB (CaHUTApHBIX MPUOOPOB U JP.) K CTOSIKAM — BEPTHKAJIbHBIM
TpyOOIIPOBOIaM.

Kananuzayuonnvie  cmosiku  0o0pa3ylOT  BEPTUKAJIbHYI0  BHYTPEHHIOIO
KaHAJM3alMOHHYIO0 CEeTh 3[aHUsl, Ha3HAUY€HHE KOTOPOM — OTBECTH COOpaHHBIE
CTOYHBIE BOJIBI CO BCEX ATaXKEW B HUKHIOIO YacTh 3/1aHUS.

Buinycku npeaHa3HaueHbl AJi IpUeMa U OTBOJA CTOYHBIX BOJ OT OJJHOTO WU
HECKOJIbKUX CTOSIKOB B JIBOPOBYIO U BHYTPHUKBAPTAIBHYIO CETh.

Ha cersix BHyTpeHHEH OBITOBOM M MPOW3BOJCTBEHHOW KaHAIM3AIMU CIEAYyET
MpelycMaTpuBaTh YCTAHOBKY pesu3uti MM IPOYHCTOK:

— B HIDKHEM U BEPXHEM STakaX Ha CTOSKAX MPU OTCYTCTBUU HA HUX OTCTYIIOB,
a MpY HAJIMYUH OTCTYIIOB — U B BBIIIEPACTIONOKEHHBIX HAJl OTCTYIIAMH ITaXKax;

— HE pexe YeM 4epe3 TPHU ITaXKa B KHWIbIX 3[aHUSX BBICOTOW MATH ATaXKEH U
ooiee;

— B Hayaje ydacTKOB (MO ABM)KEHHUIO CTOYHBIX BOJ) OTBOJAHBIX TpyO mpu
KOJIMYECTBE NPUCOENUHAEMBbIX MpHOOPOB Tpu U Oojee, MOJA KOTOPHIMH HET
YCTPOMCTB JJIs1 MPOUUCTKY;

— IpU U3MEHEHUU HaIpaBJICHUs JIBUKEHHSI CTOYHBIX BOJ HE Oosiee OAHOro
MOBOPOTAa HA OJIHY IMPOYUCTKY, €CIM Y4YacTKH TpyOONpOBOJOB HE MOTYT OBITh
MIPOYMILIEHBI YEPE3 IPYTHe YUaCTKH Ha MOBOPOTAX CETH.

Pesuszus — ycTpoWCTBO, TMO3BOJSIONIEE MpOYMIIATh TpyOy B 00oMX
HaIpaBJICHUSIX

IIpouucmka — yCTpOUCTBO, MO3BOJIAIONIEE IPOUUIIATE TPYOY TOJIBKO B OJTHOM
HaIpaBJICHUU.



Mpouucrtka

Jlnsg  cucteM  BHYTPEHHEHM  KaHalW3alMd C  YYETOM  TEMIIepaTyphl
TPAHCTIOPTUPYEMON  KUAKOCTH, TpPeOOBaHMH  MPOYHOCTH, KOPPO3HOHHOU
CTOWKOCTH, SKOHOMHH pPAacXOAYyEMBIX MAaTepuaioB U (UHAHCOBBIX CPENICTB
HEO0OXOAMMO MPEAYCMATPUBATDH CASAYIOIINE TPYOBI:

— MOJUMEPHBIC, YyTYHHBIE, aCOECTOLIEMEHTHbIE (IIPU MPOKJIAJKE UX B TPYHTE)
— JIJI1 CAaMOTEYHBIX TPYOOIPOBOJIOB;

— HANOPHBIE TIOJIUMEPHBIC, YYTYHHBIE — JIJIsI HAIIOPHBIX TPYOOIIPOBOIOB.
Tpyovr uz nonueununxiopuoa (I1BX):
IIpeumyinecrsa — JOCTYIHAast
CTOMMOCTb; IPOCTOMN MOHTAaX,
pacTpyOHBIM crmocoboM, He TpeOyeT
HCIIOJIb30BaHUS CHEUaIbHOTO
000pyI0BaHUS; OOBITION BBIOOD
MOHTQXXHBIX JJIEMEHTOB, OTCYTCTBHE
KOPpPO3UM U OTJOXKEHHM Ha CTEHKax,
BBICOKAss MEXaHWYEeCKas MPOYHOCTb.
OcHoBHOW HexmocTaTok Tpyo [IBX —
TEMIIEpaTypHbIE OIPAaHUYEHUSI, KOTOPbIE
coctaBisitoT He Oonee +65°C u He
menee —10°C.

Jlis BHYTpeHHEW KaHalIM3allMM, Kak MpaBuio, NpuMeHsoT TpyOsl [IBX,
uMerole cepelii  1BeT. VX XxapakTepHble OCOOCHHOCTH: TJIaJKOCTEHHBIE;
COoeIMHEHNe — pacTpyO; JUHENKa NOMyIIpHBIX pa3MepoB: nuameTpsl — 32, 40, 50
u 110 mm, mmusasl ot 315 go 3000 Mwm; ToMIIMHA BBIOMpPAETCS W3 YCIOBUM
KECTKOCTH, HO KaK TpeOOBaHUE Il CAMOTEYHBIX CUCTEM He ObIBaeT MeHblie 1,8
MM.
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Tpy6vl uz nonunponunena
Ilpeumywecmea

® YCTOMYMBOCTH K TOPSAYEH BOJE 0
75-80°C;

e Onarojapsi HU3Kou
TEIUIONPOBOJAHOCTH Ha TOBEPXHOCTH
He o0pa3yeTcsi KOHJEHCaT;

* ype3BbIUaiiHas JETKOCTh — | /M
TpyObI D110 BecuT mouTu 5 Kr, 4TO
MO3BOJIIET MPOBOIUTH
NOTPY3KY/pasrpy3Ky, CKIaAupOBaHUE
Y MOHTaK COOCTBEHHBIMH CUJIAMU;

* WJCAIbHO TJIaJKasi BHYTPEHHSS MOBEPXHOCTh MPEMSATCTBYET 0Opa30BaHUIO
pa3HOro pojia OTJOXKEHUM, MOATOMY AHAMETP U CKOPOCTb JBH)KCHUS BHYTPHU
OCTAIOTCSl HEU3MEHHBIMU; HEUTPAJIbHBI K arPECCUBHBIM BEILIECTBAM;

* [UIACTUYHOCTh — TP 3aMEp3aHUU BOJABl CTEHKH TpyOOIpoBoOAa
pacCIIMPSAIOTCS, IPU OTTAMBAHUH PUHUMAIOT MNPEKHUE TTapaMeETPhI;

® TacAT IIYM U BUOpAIUIO, XapaKTepHbIC JJIsl METAIUTMYECKUX TPYyOOIPOBOIOB,;

* HE MOJABEPKEHBI KOPPO3HH.

B KunpIX W aAMUHUCTPATUBHBIX 3JaHUSX JJISI BHYTPEHHEW pa3BOJKU
KaHaJIM3auu npuMeHstoT Matepuan V50 mM. TonmuHa ux cTeHoK cocTaiseT 1,8
MM, JJIMHA KoJieOeTcs B npeaenax 2,5-30 M. CTosiKkM KaHaIu3aluu 00yCTpanBaroT
Tpybamu @ 110 MM, TONIIMHA CTEHKH KOTOPOU MPEBBIIIAET 2 MM.

Tpyoul uz uyeyna

Jns ycTpolicTBa CETM BHYTPEHHEM KAaHAIM3ALMU MPUMEHSIIOT YYT'YHHBIE
TpyOBI TuameTpoM ycioBHOTO mpoxoaa 50, 100, 150 mm, mmuroM 500 — 2200 MM, C
BHYTpPEHHEH wH30iA1Me Ha ocHOBe HedTsHOro OuTyma. TpyObl COEOUHSIOT C
MOMOIIbIO PAaCTPyOOB Ha KOHIIE KaXJAOW TPYObl UIU COCAMHUTENbHBIX (DaCOHHBIX
yacTeil.

IIpeumyiiecrna:

IIpoyHOCTS.

CTOMKOCTB K KOPPO3HH.

JmuTenbHbIN CPOK CITY>KOBI.

CoxpaHEeHHE KaueCTB JTIUTENBHOE BPEMS.
M3HOCOCTOUKOCTS.

HeBpicOkuii moka3zaTenb TeMIEpPaTypHOTO
YBEIINYCHHS.

e bOoJbpIION aCCOPTUMEHT NPOITYKIUH.
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Henocratku:
e boJbIION BEC KOHCTPYKIIUU. m
e [lpu maneHbKMX auUaMeTpax

CO34ar0TCA HpO6JICMBI B
IIPpOU3BOACTBC, IIO3TOMY

BapHaIliu BBITIOJIHCHUS .
00OpyIOBaHUS C JHAMETPOM ! \ f
MeHbIe 50 MM BBITIOJHSIOTCS —

AOBOJIbHO PCAKO.
e Bricokas CTCIICHb
MCpOxX0OBaTOCTH.

Pesususa Mydra KpecrosuHa MNepexog

TpoWHuK Otsopg Natpy6ok Oreryn

3. Tpaccupoexa u ycmpoucmeo kanaiuzayuonHou cemu. Benmunayusa cemu

VYyacTku KaHaIM3alMOHHBIX TPYOOMPOBOJAOB JOJKHBI IPOKIAAbIBATHCA
NpAMOJIMHEWHO.  V3MeHsATh  HampaBieHUE MPOKIAJIKH  KaHaJTU3aIMOHHOTO
TpyOONpOBOJa U MPUCOCAUHSITH TPUOOPHI CIEAYET C MOMOIIBIO COCTUHUTEIbHBIX
JeTaJIen.

TpyObl MPOKIAIBIBAIOT OMKPbHIMO C KPEINICHUEM K KOHCTPYKIUSAM 37aHUH, a
TAaK)K€ Ha CIEIHUAIBHBIX OIMOpaX, WIH CKPbiMO — C 3aJeJIKON B CTPOUTEIbHBIC
KOHCTPYKIIUHU MEPEKPHITHH, MO TI0JIOM, B TTAHENsIX, 00pO3/1axX CTE€H, B MOIIMBHBIX
MOTOJIKAX, CAHUTAPHO-TEXHUYECCKUX KaOWHAX, BEPTUKAIBHBIX IMaxTaX, IO
IJTMHTYCOM B TIOJTY.

B MecTtax cocpenoToueHHs NPUEMHUKOB CTOUYHBIX BOJ MPEIyCMaTpUBAIOT
cmosxu. Js yMEHBIIEHUS YHCIa CTOSKOB KeJIaTeIbHO, YTOOBI MPUEMHHUKU
CTOYHBIX BOJ| pacloJiarajuch rpynmnamMu U Ipyr HaJ APYroM IO dTaKaMm.

Crosiku pa3MenaT y KOJIOHH OrPaKIarolIuX KOHCTPYKIIMNA MO BO3MOXKHOCTHU
OJIMbKe K TMIPUEMHHMKaM, B KOTOPbI€ TTOCTYNAal0T HauboJiee 3arpss3HEeHHbIE CTOKHU, U C
TaKUM pPAcueTOM, 4YTOOBI JJIMHA OTBOAAIIMX TPyO Obl1a MHUHMMabHOW. Bo
n30eKaHue 3aMep3aHus HE PEKOMEHIYETCS YCTpaumBaTh CTOSKH OKOJIO HapY>KHBIX
CTE€H, JBEPEH, BOPOT.

CTOsIK BOJIOOTBOJIAIIEH CETH B HIIKHEH YaCcTH IUIABHO MPHUCOCIUHSAIOT K
TOPU30HTAJILHOMY TPYyOOIIPOBOTY, KOTOPBIA MPOKIIAABIBAIOT TaK K€, KaK OTBOJIHBIC
TPyOOTIPOBOBI K BBHIITYCKY.

CTroskiu W OTBOJSIIME TPYOONPOBOJBI B JKUJBIX 3IaHUSX pacIojararoT
0OBIYHO C3a7M UK COOKY YHHTa3a B cCaHUTapHOM y3iie. [Ipu pasmenieHnu KyxHu B
OTJQJICHUU OT CAHUTAPHOIO Yy3j1a MPOKJIAIBIBAIOT OTMACJbHBIA CTOSIK JJIi OTBOJIA
CTOKOB OT MOEK.

B TUMOBBIX XWJIBIX W OOIIECTBEHHBIX 3JJaHUSX CTOSKH Pa3MelaloT BMECTE CO
CTOSIKAMHU BOJIOCHA0XXEHUS B CAHUTAPHO-TEXHUYECKUX OJIOKaX, MaHes X, KabuHax,
KOTOpPBIE MOHTUPYIOT OJHOBPEMEHHO CO CTPOUTEIHHBIMU KOHCTPYKITUSAMH 3/1aHUS,
YTO MO3BOJISIET COKPATHTH 00HEM MOHTAKHBIX PA0OT HA CTPOUTETHHOM IIIOIAIKE.

OmeooHvie mpyo6onpo6oosbl TMPUCOETUHSIOT K TUIPO3aTBOPAM CAHUTAPHO-
TEXHUYECKUX TPUOOPOB M MPOKIIAIBIBAIOT K CTOSIKY TPSIMOJIMHEWHO C MOCTOSTHHBIM
ykiaoHoM. CaHHWTapHble NPUOOPHI B pPa3HBIX KBAapTHPAaX HA OJHOM JTaxe
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HNOJKJIIOYAIOT K OTIEJIBHBIM OTBOJHBIM TpyOOmpoBojaM. BokOBbIE OTBETBIICHUS
IPUCOEIUHSAIOT C TIOMOIIBIO KOCBIX TPOMHHUKOB M KPECTOBUH (IIPSIMbIE KPECTOBUHBI
Y TPOMHUKH HE PUMEHSIOT).

Buinycku pacronararoT, mo BO3MOXHOCTH, C OJHOW CTOPOHBI 3/IaHMS
MEPNEHANKYJIIPHO HAPY>KHBIM CTEHAM TakK, 4TOOBI JJIMHA TOPU30HTAJIbHBIX JIMHUM,
COETUHSIONINX CTOSKH, ObLTa MUHUMAJIbHOM. BBIyCKHM OT KaHaIM3allMOHHON CEeTH
U3 MOABAIBHBIX MMOMEIICHUHN CIeyeT MpeaycMaTpuBaTh ¢ ykiioHOM He MeHee (0,02,
Brllyck# MpUCOEIUHSIOT K JBOPOBOM CETH B KOJOJLE MO YoM He MeHee 90°.

Cucrembl OBITOBOM M IPOU3BOACTBEHHON KaHAIM3aL[H, OTBOJSIINE CTOUYHBIE
BOJbl B HAPYXHYIO KAaHAIU3ALHUOHHYIO CEThb, JOJDKHBI GEHMUIUPOBAMbCS YEPE3
CTOSIKM, BBITSDKHAS 4acTb KOTOPBIX BBIBOJUTCS 4Y€pe3 KPOBIIO WM COOPHYIO
BEHTWIALMOHHYIO IIAXTy 3JaHHUS C YYETOM CHErOBOIO IIOKpPOBA Ha BBICOTY, M, HE
MEHEE:

0,1 — 0T oOpe3a cOOpHOI BEHTWISIITMOHHOM IIaXThI;
0,3 — OT TUIOCKOM HEIKCILTyaTUPyEeMOU KPOBIIH;
0,5 — OT CKaTHOM KPOBJIH;
3,0 — OT TUIOCKO# 3KCILTyaTUPyEeMOi KPOBIIH.
E7 Jlnamerp BBITSDKHOM YAaCcTH KAaHAJIU3alMOHHOTO
] o CTOSIKA JIOJDKEH OBITh paBeH JUAMETPyY CTOYHOM YacTH
! CTOSIKA.
I R, B 3manusx, rie HexenaTeNbHA WM HEBO3MOXKHA
CTK1-1 pCTK1-2 yCTaHOBKa BBITSKHBIX qacTei, JIOTTYCKaeTCst
. YCTPOMCTBO cOOpHOTO TpyOOIIpoBOIa oe3
s BEHTUJISIIUOHHOW TpPyOBl MpU 0OBEIWHEHWH HE MEHEe
1 TPEX CTOSKOB.
OTnenbHBIA BEHTUISIIMOHHBIN CTOSK YCTPaWBarOT
\ B BBICOTHBIX 37aHuUsX (Oosiee 20 sTaxkeit) B TEX Caydasx,
{?3 KOTJIa HEBO3MOXXHO TPOJIOKHUTH CTOSK  OOJIBIIETO
(= JTMaMeTpa WM ABa MapaJlIeIbHBIX CTOSKA.

y

|22

EE ¥ F

BeHTunaumA
KaHanu3auuoH-

HOW CeTu:

1 - BBITAXKE,

2 - c6opHbi TPY6oO-
nposoAa;

3 - BEHTUNAUMOH~-
HbllA CTORK

BepHyThCs B oryiaBieHue =
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Jexknusa Ne 7

Kananu3aums 31aHUH U OTJEeJIbHBIX 00bEKTOB (YACTh 2)

1. Ocnoebl pacuema 8HYymMpeHHel Kanaaiu3ayuu.

2. Jlsoposas, 6Hympukeapmanbhas KAHAIUu3auUOHHASL CEMb.

3. Mecmuwie ycmano6Ku 0Jis Nepeka4yku U OYUCMKIU CIMOYHbIX 800.

1. Ocnogvl pacuema 6HympenHel KaHanu3ayuu.

Pesxwcum  8000oomeedenuss B 34aHUSIX TECHO CBSI3aH C  PEXKUMOM
BOJONOTPEOJCHUSI M ONpENeNsieTcs TEMHU K€ 3aKOHOMEPHOCTSIMH, IO3TOMY
CYTOYHBIE, YacOBbI€ W CEKYHIHBIE pPACXOIbl MOXHO BBIYUCISATH MO TOW K€
METOJUKE ONPEICIICHUSI PACXOJI0B B CUCTEME BOJIOCHAOXKEHUS, UCTIONb3Yys HOPMBbI
BOJIOOTBEJICHUS U CEKYHTHBIE PACX0/Ibl CAHUTAPHO-TEXHUYECKUX MTPUOOPOB.

Hopmur  6000omeedenusi  (CyTOUHbIE W 4YacoOBbIE) PpaBHBI  HOpMaMm
BOJIONOTPEOICHUST HAa XO3SHCTBEHHO-OBITOBBIE W APYTrU€ HYXKIbl, IPU KOTOPBIX
0€3BO3BpATHBIE TIOTEPU BOJOIPOBOJHON BOJBI HE3HAYUTENbHBL. EcCi HOpPMBI
BOJIONOTPEOJICHUS BKIIOYAIOT PAaCcX0/ibl BOJAbI, KOTOPHIE HE MOCTYMAIOT B CHCTEMY
BOJIOOTBEJICHUSA, Ha TMOJUBKY WU JPYrHE€ HYXKIbI, TO MPU ONPEIEICHUU HOPMBI
BOJIOOTBEJICHUS 3TU PACXOAbl HEOOXOAUMO BBIYECTH U3 HOPMbI BOAOIIOTPEOIEHUSI.

3aoauen eudpasnuueckoeo pacuema KaHAJIU3AIMOHHOM CETH SIBJSETCS
ONpeaereHrue JUaMETPOB TPYOOIPOBOJIOB M HMX YKJIOHOB, OOECIEYMBAIOIINX
MPOITYCK PACUETHBIX PACXOJI0B CTOUYHBIX BOJ C TPEOYEeMOU CKOPOCThIO ABUKEHUS U
CTETEHbIO HAMIOJHEHUS TPYO.

['mopaBinuecknii pacuer CEeTM BHYTPEHHEW KaHAIM3alUU IMPOBOAUTCA B
CJIEIYIOLIEN NTOCIIEI0BATEIBHOCTH:

* pa3MEeUIalOT CTOSIKM B IUIAHE 3/IaHUS U MPOKIJIAJBIBAIOT T'OPU30HTAIbHBIC
TpyOOTPOBOIbI, OTHOBPEMEHHO Ha3Hayasi AUAMETP TPYO;

* OMpEAEINSIOT PACUETHBIE PACXO/Ibl CTOYHBIX BOJ HA PACUETHBIX YYACTKAX;

® OMNpEACNSIIOT Ha PacyYeTHBIX YYacTKax TOPU30HTAIBHBIX TPYyOOIPOBOJIOB
CKOPOCTb JBUYKEHUS CTOUYHBIX BOJI;

® ONpEACNSIIOT YKJIOH TOPHU30HTAJIBHBIX TPYOOINPOBOJOB IO PACUYETHBIM
y4acTKaM;

® MPOBEPSAIOT MPOITYCKHYIO CIIOCOOHOCTh TOPU3OHTAIBHBIX TPYOOIIPOBOIOB.

Cemu _eHympeHHeu KAHAIU3AYUU pAacCyumvléaiom Hd MAKCUMATbHbIU
CEeKVHOHBIU PACX00 CHOYHbBLX 800.

Ha3nauenune auamMeTpoB OTBOAHBIX JMHHUMA U KaHAJIU3AIMOHHBIX CTOSIKOB

OtBoAHBIE TPYOONPOBOABI OT HEOOJBIIOTO KOJIUYECTBA MPUOOPOB OOBIYHO
OTHOCAT K KaTeropuu Oe3pacyeTHbIX M B 3aBUCUMOCTH OT HX JHAMETpa
NPUHUMAIOT Cleayronme YKIoHsL: ipu @50 mm — 0,025, npu @100 mm — 0,02.

be3 pacuera Ha3HaudalTCAd AMAMETPHl MO3TAXHBIX OTBOJHBIX JIMHUHM, MPH
Hanuuuu yHuTtaza — 100 mm, mpu orcyrctBuu — 50 MM, T.€. auaMeTp 10
MPUCOEIMHEHNs YHHUTaza (1Mo mpoxoay Boabl) 50 MM, Mocie MNPHUCOEIUHEHUS
yHutaza — 100 mm.

JlnaMeTp KaHaJU3aLMOHHOIO CTOSIKA HAJIEKUT NPUHUMATh B 3aBUCUMOCTU OT
BEJIMYMHBl PACYETHOTO PACXOJa CTOYHOM IKUAKOCTH (s, JI/C, HaMWOOJIBIIETO
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aaMeTpa MO3TaXHOTO0 OTBOAA TPYOOMpOBOJIAa W yria €ro MPUCOSAUHEHHS K
CTOSIKY.

Onpedenenue pacyemHvlx pacxo008 CMOYHBbIX 600 HA KAHATUAYUOHHBIX
CMOosKax eedemcsi 6 ciedyroujell NoCcied08amelbHOCMIL:

1) onpenensieTcss BEPOSITHOCTH JEHCTBUS MPUOOPOB TI0 hopMmyIie:

Q.E?.Dr::u U
it N 3600
tot

rae Thru — obmas HOpMa pacxojia BOJbI MOTPEOUTENIEM B YaCc HAUOOJBIIIETO
BOJIOTIOTpEOIeHUS, JI/C;

U — oOwee uncno BoaonoTpeOuTenei, 00CIy;KMBAEMbIX paCUE€THBIM CTOSIKOM,

4ell.,
fot

o — o0mui pacxon BOABI, JI/C, CAHUTAPHO-TEXHUYECKUM MpUObOpOM
(apmarypoii);

N — oO1iee 4uciio CAaHUTAPHO-TEXHUYECKUX MTPUOOPOB Ha CTOSIKE.

2) BBIYUCISIETCS TPOU3BEJEHUE OOINEro YHcia CAHUTAPHO-TEXHUYECKUX
npubopoB N Ha CTOSIKE U BEPOSITHOCTH UX AeCTBuUs P;

3) B 3aBHCHUMOCTH OT IMpou3BeleHUsa oOmero yucia mnpubopoB N Ha
PacYeTHOM CTOSIKE U BEPOSITHOCTH X AeiicTBus P mogbupaercs kodhpuiueHT o;

4) BBIYMCIISIETCS OOIIMIT MaKCUMaJIbHBIN Pacxo/l BOJbI O popmMyie:

qmt =5q50t o

5) paccuMTHIBalOT MAKCUMAJbHBIM CEKYHIHBI pacxoJl CTOYHBIX BOJ IO

dbopmye:
pU ot < 8 J1/C:

95 =" +45

)
rac qo — pacxoa CTOYHBIX BOJA OT an60pa C MaKCHMAaJIbHBIM

BOJOOTBeeHUEM. JIsl pa3iuYHbIX CaHUTAPHBIX MPUOOPOB cocTaBisieT (J1/¢):
ymbiBaibHUK — 0,15; Banna — 0,8; mymeBas kabuna — 0,2; motika — 0,6; yHUTa3 €O
CMBIBHBIM OaukoM — 1,6.

IIPH ot > 8 JI/C:

Ug = 'fimf

JlnameTp KaHAJIM3alMOHHOTO CTOSKAa MPUHUMACTCS HE MeHee HauOOJIbIIEro
aMaMeTpa TOATAXKHBIX OTBOJOB, a 3aTEéM MAaKCHUMAJBHBIH CEKYHIHBIH PacXoj,
MOCTYHAIONINA CO BCEX OTBOJTHBIX TPYOOIIPOBOOB, IMOACOSAMHEHHBIX K CTOSKY,
CpPaBHHMBACTCS C MaKCHMAJIbHOW TIPOMYCKHOW CIIOCOOHOCTBIO BEHTHIIMPYEMOTO
KaHAJM3aIMOHHOTO CTOSKa TPUHATOTO JUaMeTpa TPH yIJie TPHCOSAMHCHUS
MOSTAXHBIX OTBOAOB K cTOsAKYy 90°. Ilpu HEOOXOIMMOCTH yroj IPUCOEIUHEHHUS
npuauMaeTcs Menbine (60° mimm 45°), 9ro yBeIMUMBaeT MPOIMYCKHYIO CIIOCOOHOCTH
CTOSIKA.

Pacuem u nposepka nponyckHoil cnocoOHOCIU 8bINYCKOS

1) onpenernseTcss BEpOSITHOCTD JACUCTBUS MPUOOPOB 10 GopmyIie:
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_ Q.E?.Dr::u U
qi N - 3600
tot
roe Thru — obmas HOpMa pacxojia BOJbI MOTPEOUTENEM B Yac HAaMOOIbIIEro
BOJIONIOTpEOICHNS, JI/C;

U- O6HI€€ quCJIo BO,ZIOHOTp€6I/IT€JIef/'I, O6CJIY)KI/IB8,€MI>IX PaCUCTHBIM CTOAKOM,

S (52)
fof

90— obuwmit pacxoa BOJbI, JI/C, CaHUTAPHO-TEXHUYECKUM MPUOOPOM
(apmaTypoii);

N — obmiee 4ncio CaHUTAPHO-TEXHUUECKUX NPUOOPOB HA paCYETHOM BBIITyCKE
(Ha BCcex CTOsIKaX, MPUCOEIUHAEMBIX K JAHHOMY BBITTYCKY);

U — oOmee uyucino BogomnoTpeOutened, oOOCTYKUBAEMBIX pPACUETHBIM
BBIITYCKOM, Y€Jl.;

2) BBIUMCISETCS TNPOU3BEIACHHE OOILEro 4Yucia CaHUTAPHO-TEXHUUECKUX
npubopoB N Ha BbITYCKE U BEPOATHOCTH JAeHCTBUS npudbopos P;

3) B 3aBUCHUMOCTM OT IMpou3BeACHHUA oOuiero uyucia npudbopoB N Ha
pacyeTHOM BBIITYCKE U BEPOSITHOCTH UX AelicTBus P nmoapbupaercs koapuuueHT o;

4) BBIYHMCIISICTCS OOIIMI MaKCUMaJILHBIN PacXo]l BOJIbI IO popMyie:

q,mt =5q50t o

5) paccuMTHIBalOT MAaKCUMAaJbHBIM CEKYHIHBI pacxo]l CTOYHBIX BOJ IO

dbopmye:
pU ot < 8 J1/C:

95 =0'" +q3

&
rac qo — pacxod CTOYHBIX BOH OT an/I6opa C MaKCHUMAaJIbHBIM

BOJOOTBEIACHHUEM.
[Tpu qyor > 8 11/c:

s = qu

JlnamMeTp BBINYCKA JOJDKEH OBITh HE MEHEE auaMeTpa HauOOJBIIEr0 U3
CTOSIKOB, IIPUCOEIUHIEMBIX K JAHHOMY BBIITYCKY.

Jns Hazes)xHOU paboThl ceTu OOJBIIOE 3HAYCHUE UMEET CKOPOCTH JBUKEHUS
CTOYHBIX BOJ, KOTOpas JOJDKHA OBITh TaKOW, YTOOBI CMBIBATh OTJIOKCHHS CO
CTEHOK Tpy0 W HE JOMyCKaTh BBHIMAJACHHUS B3BECEH W3 CTOYHOM >KHUIKOCTH.
Munumanvnas ckopocms, Y0081emMBOPAIOWAsS 3MOMY  YCIA08UIO, HA3bIBACMCSL
camoouuwarowel. B mpenenax 31aHus CKOPOCTh JBMKEHUS CTOYHBIX BOJ B TpyOax
muameTpoM 10 150 mm He moipkHa ObITh MeHee 0,7 m/c.

TpyOompoBoABl CHUCTEMBI BOAOOTBEJACHUS pabOTAlOT TMpPU YACTUIHOM
HAIOJTHCHHUH, YTO TMO3BOJISIET YIAIATh U3 CETH BPEIHBIC Ta3bl YEPe3 MPOCTPAHCTBO
HaJT YPOBHEM BOJIbI, TIPEIOTBpAIIACT HAPYUICHUS THUIPO3aTBOPOB U IO3BOJIAET
IPUHUMATh KpPAaTKOBPEMEHHBIC ITMKOBBIC pACXOJbl, HE IPEIYCMOTPCHHBIC
pacyeToM.
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MakcumanbHoe HamoJiHeHue Uit TpyO h/d BHyTpu 37maHus AOMyCKaeTcs N0
0,5, MHMHHMManabHOE HamojiHeHue, paBHoe 0,3, nNpUHUMaeTcs U3 YCIOBUS
TPAaHCIIOPTUPOBAHUS JIETKMX KPYNHBIX B3Beceil (Oymara, BeTomb W T.1.). Jlnd
MPEeIOTBPALICHUST 3aCOpPOB JAMAaMETp W YKJIOH TpyOOmpoBOAa MAOJKHBI OBITH
10100paHbl TakK, YTOOBI COOTIOAANIOCH YCIOBUE

)

rne k = 0,5 ana TpyOompoBOJOB M3 IIacTMaccoBeix; kK = 0,6 mus
TpyOONIPOBOAOB U3 APYTUX MATEPHAIIOB.

Ecniu 310 ycinoBue COONIOCTH HEBO3MOXHO, YYACTKHM CETH CUYUTAIOTCA
0e3pacueTHBIMU M YKIOH TpyOompoBojoB auamerpoMm 50, 100, 150 wmm
npuHuMaetcs, coorseTctBerHo 0,025; 0,02; 0,008.

2. J/leopoeas, 6HympukeapmanbHas KAHAIU3AYUOHHAS CEMb.

W3 31aHUsA CTOYHBIE BOJBI OTBOJSATCS B HAPYKHYIO YJIMYHYIO CE€Th 4epes
CUCTEMY TpPYyOONpPOBOAOB, KOTOpas, B 3aBUCUMOCTH OT pACIOJOKEHUSA €€ Ha
TEPPUTOPUHM  HACEJIIEHHOTO IyHKTa WM MPOMBIIUIEHHOTO  IPEANpUSATHS,
HAa3bpIBACTCS  JBOPOBOW,  BHYTPHUKBAPTAIBHOW  WJIA  BHYTPHUIUIOIIAJOYHOU
(3aBOCKOIN).

JIBOpOBast CETh MPUHUMAET CTOKU OT BBIITYCKOB BHYTPEHHEN CETH OJHOTO WM
HECKOJIBKHX JIOMOB.

BuyTpukBapranbHas (MUKpOpailoOHHAas) CeTh OOCTY>KUBAET OOJBIIYIO TPYIITY
3JaHUN ¥, B 3aBUCHMOCTH OT Pa3MEpPOB U IOJIOKEHUS, MOXKET MPUOIMKATBCA K
JBOPOBOM WM HMMETh MAruCTPalbHYIO JIMHHUIO, K KOTOPOM IPUCOEAMHSIOTCS
OOKOBBIC OTBETBIIEHUS (ABOPOBBIE CETH), COOMpAIONIME BOJIY OT BBHITYCKOB
OTAEHbHBIX 3IaHUM.

BHyTpumionaaounsie (3aBOJCKHE) CETH BKIKOYAIOT YYACTKH, COCIUHSIONINE
OTJIETbHBbIE BBIYCKUM W3 3[aHUM, U MarucTpajbHble yYaCTKH, IMPOJOKEHHbBIE I10
Mpoe3aM WK B IPYTUX MECTaxX MPEeANpUsTHS.

JIBOpOBbI€, BHYTPUKBAPTAIbHBIE U BHYTPUILIOIIAJOUYHbIE CETH YCTPAUBAIOT U3
MJIACTMACCOBBIX, ACOECTOLEMEHTHBIX, OETOHHBIX, KEPAMUUYECKUX TPYO



TPYGOHPOBOI[BI IIPOKJIaAbIBAIOT, KakK
IIpaBuJIO, IIapaJuICIIbHO 3JaHUAM IIO
HaIrpaBJICHUIO K MarucCTpaJbHbIM
JIMHUSM ¥ HAPYXKHOU CETH TaK, YTOOBI
HaIpaBJICHUC JABUXKXCHUA CTOKOB
coBnagalio C YKIOHOM MECTHOCTH.
[TpOTsHKEHHOCTh CETH JIOJDKHA OBITh
MHUHUMAJIBHOM.

Paccrosinue oT CTCHBI 34aHUA
IIPUHUMACTCA HE MCHEC 3-5 M, YTOOBI
ITpHU IMMPOBECACHUHN 3CMIIAHBIX pa60T HE
Puc. 2.9. [leopoBas BOAOOTBOAALLAA CETh: IMOBPCANUTL OCHOBAHHC 31dHUI.

1 - BbINYCK; 2 — CMOTPOBO#I Konogaew; 3 — Tpybonpoeoa;
4 — KOHTPONbHbIA KoNojdeu; 5 — KonoAew ropoAckon Cetu

BOKOBBIE NPUCOEAUHEHNUST U TTIOBOPOTHI TPACCHI JOJKHBI IIPOU3BOAUTHCS IO
yriaoM He MeHee 90°, Tak Kak NpU OCTPOM YIJIE CO3/A0TCSI BCTPEUHBIE MOTOKH,
IIPOUCXOAAT BBINAZECHUE OCAIKOB U 3aCOPEHNUE TPYO.

[lepen mpucoenvHeHMEM K HapyKHOM cetn Ha paccrosHun 1,0-1,5 M ot
KpPAaCHOW  JIMHUM  3aCTPOWKM  YCTAHABJIMBAIOT  KOHTPOJIBHBIM  KOJOZEL.
[IpucoenuHenne Kk HapyKHOW CETH JKEIATEIbHO MPOU3BOJWUTH B OJHOW TOYKE K
MMEIOIIEMYCs KOJIOALLY.

/

__ Cxema YCTpPOMCTBA
IUIAH mo - — ,h 5 CMOTPOBOIO Kojoaua: 1
I —'I! i = N/ — YYI'YHHBIH JIFOK C
" Hr s KPBILLKOM; 2 —
| | f ] PEryJIMPOBOYHBIE
M{% T KaMHH (WA KUpIHY); 3
— X — s | f—n=om =] — BHYTPEHHSS KpBILIKa
-t/ \ 7L—-zﬁ T 1b7 KOJIOAIA; 4 — OmopHOe
\‘{iLD/ — R ] KOJIBLIO; 5 —~
\ / L ] > XKeJne300€TOHHbIE
— =1 creHossic KOJIbLIA
I— T= ~ ) TOPJIOBUHBI KOJIOANA; 6
| LR iy — IUTATA TIEPEKPBITHS; 7
' R — XKeJe300€TOHHBIE
CTEHOBBIE KOJIbIA

paboueii kamepsl; 8
XOJIOBBIE CKOOBI, 9 —
HabuBHOU 5OTOK; 10 —
mra JHAma; 11 -
recyaHas I
1e0eHoyHas
IIOJITOTOBKA
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Jlig koHTposis 3a pabOTOM CeTH M €€ MPOYMCTKH YCTPAauBalOT CMOTPOBBIE
KOJIOALBI 3 B MeCTax IPUCOECIUHEHUS BBITYCKOB, Ha IIOBOPOTax, B MeCTax
M3MEHEHHUs TUaMETPOB U YKIOHOB TPyO, Ha MPSMBIX y4acTKaxX Ha PacCTOSIHUH HE
6oxee 35 M npu auamerpe Tpyo 150 mm u 50 M — pu nuametpe Tpyo 200-450 mm.

L J

T

/F'M%

MepenagHslii Konogey U3
Kenez0BeToHHBLIX Konew:
1 — neperopogka;

2— BETOHHOEe KOonbUo;
3 — ckoba; 4 — noToxK

Compspkenue TpyO, YIOKEHHBIX Ha pa3HOW TriyOumHe (JABOpOBOM WK
BHYTPUKBAPTAIHHOM CETEH C YIMYHON), OCYIIECTBIISIETCS C TIOMOIIIBIO 1nepenaonbix
koJozueB. Kak mpaBuiio nepenaj ycTpauBaeTcsi B KOHTPOJIBHOM KOJIOIIE.

OnpenenieHre PacUeTHBIX PACXOJIOB CTOYHBIX BOJI HA yYacTKaxX JIBOPOBOMU CETH
KaHAJIM3aI1H:

1) onpenensieTcs BEpOATHOCTH IEUCTBUS MPUOOPOB 0 (hopMyie:

_ qi?or::u U
gt w3600

tot
rae Thry — ofmas HOpMa pacxojia BOJbI MOTpeOUTEIEeM B Yac HAaMOOJIBIIIETO

BOJIONIOTPEOIEHUS, JI/C;

U — ob1iee unciio mposKUBAKOIINX B 3/JaHUH, YeTl.;
tof

90— o6uwmit pacxoq BOJbI, JI/C, CaHUTAPHO-TEXHUYECKUM MPUOOpOM
(apmatypoii);

N — oO11ee 4nciio CaHUTAPHO-TEXHUYECKUX MTPUOOPOB B 3JJaHUU.

Jlanee pacueT BeieTcsl OTACIBHO JIJIsl KaXKI0TO YIacTKa JBOPOBOU CETH.

2) BBIUMCISETCS TNPOU3BEIACHHE OOILEro 4Yucia CaHUTAPHO-TEXHUYECKHUX
npuOOpPOB HA PACUETHOM Yy4yacTKe (Ha BCEX BBIMYCKaX, OTHOCALIMXCA K JaHHOMY
y4acTky) N 1 BepoATHOCTH UX JencTBus P;

3) B 3aBHCHUMOCTH OT TMpou3BelneHus oOmero ymcia mupubopoB N Ha
pacyeTHOM CTOSIKE U BEPOSTHOCTHU UX AeiicTBus P mogbupaercs kosdduuneHt a;

4) BeIUUCISAETCS OOMUH MaKCUMAaTBHBIA PacxXo;] BOJbI O (popmyie:

g =51 o
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5) pacCUMTHIBAIOT MaKCHUMAJIbHBIH CEKYHIHBIA pPacXoJl CTOYHBIX BOJ IO
dbopmyie:
pH (ot < 8 J1/C:

95 =0'" +q3

&
rac do — pacxoa CTO4YHBIX BOA OT an/I6opa C MaKCHuMaJIbHbBIM

BOJIOOTBEIEHUEM.
[Tpu gt > 8 11/c:

Ug = qu

['uapaBnuyecKkuil pacdyeT JBOPOBOM KaHAIU3AIMOHHOM CETH 3aKJII0YaeTCs B
OTpEeNCNICHHE AUaMETPOB TPyO, CKOPOCTEW JBWXKEHUS CTOYHOM KUIKOCTH,
VKJIOHOB, HAIlOJHEHHUsS, a Takke TIIyOuH 3anoxkeHus TpyO. Pesynprarom
TUAPABIMYECKOTO pacyeTa KaHAIM3AaUUMOHHOW CETH SBIIAETCS IOCTPOEHUE €€
MPOJIOJIBHOTO MPODUIIS.

[Ipy  ruApaBIMYECKOM  pacyeTe JABOPOBOM  KAHAIMW3ALMOHHOM  CETH
HEOOXOJIUMO BBITIOJHUTD PAJT CAETYIONIUX TPEOOBaHUM:

1) MuHUMaNBHBIN AUaMeTp TpyO npuHumaetcs 150 mwm;

2) CKOPOCTb JABMKCHHSI CTOYHOW >KHJIKOCTH PEKOMEHAYETCS MPUHUMATh HE
menee 0,7 m/c;

3) yxioH Tpy0 HazHauyaeTcs He meHee 0,008 npu nuametrpe 150 mm;

4) MakcUMaJgbHOE HAIMOJHEHHWE HE [OJDKHO mpeBbimaTh 0,6 s Tpyo
nrametpoM 150-300 Mm;

5) Ha KaHAJIU3alUOHHOW CETU HE JTOJDKHO OBITH MOIOPOB, T.€. JIOTOK TPYOhI B
KOHIIE y4acTKa He JOJPKEH HaXOUThCS BBIIIE, YEM JIOTOK TPYObI B Hauaje y4yacTKa;

6) PacueTrHbie y4acTKH B ME€CTaX UX COCAMHEHUS JOJDKHBI BHIPABHUBATHCS 10
YPOBHSIM BOJIbI (IIPY OJMHAKOBOM JHAMETPE TPyO) WM MO IIenbiraM (Mpu pasHbIX
nuameTtpax Tpy0), B kosoAle 'K TpyObl coe AMHSIOTCS 110 IIENbIraM;

7) ipu HEOOXOJIMMOCTH Tepenana, MOCIeIHUA YCTPAUBAETCS B KOHTPOJIbHOM
KOJIOJIE;

8) HauanpHas TIyOWHA 3aJI0KEHUS TPyOONpoBOaAa A0HkHA ObITh HE Menee 0,7
M 10 Bepxa TpyOwl (0,7 + d). JomyckaeTcs mpuHUMATh 3aJI0KEHHE TPYyO MeEHee
HauOoJbIel TIyOMHBI TMpPOMEp3aHus TPyHTAa B JaHHOM pairoHe Ha 0,3 M mpu
nuametpe Tpyo 10 500 Mm.

JIOJ>KHO BBITIOJHATHCS YCIIOBHE:

h3aﬂ. = Zyos.semmu — Lnomra KKI > hmin = 0} 7+ d: M.

OtMmetka jotka TpyOs! B kosoAie KK1 Beraucisiercs mo popmyiie:

Ziomra KKI' = ZLnos.semmu — hnpomeps. + 0:3 » M.

3. Mecmmuule ycmano8Ku 01 nepekauKky U OYUCMKU CIMOYHBIX 800.

MecTHbIe YCTaHOBKH JJIs IEPEKAUYKH CTOYHBIX BOJI MIPEAYCMAaTPUBAIOTCS, €CIIU
HENb3s KaHAIM30BaTh 3/laHUe caMOTeKOM. JlJist ornpesesieHrs Takoil BO3MOKHOCTH
IPOBOJSAT MPEABAPUTETBLHYIO TPACCUPOBKY JBOPOBOM KaHAJIM3AIMOHHOW CETH Ha
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TeHIJIaHe O0BeKTa M OMpeAcssitoT TpeOyemMyro (OPHEHTUPOBOYHYIO) OTMETKY B
KOJIOZLIE HApYKHOU CETH.

Jlis mepekaykud CTOYHBIX BOJ I€JI€COO0Pa3HO MPHUMEHSTH CIeluaIbHbIe
MOTPYXKHBIE HACOCHI, KOTOPBIE PAa3MEIIAIOT B KOJIOAIAX.

Hacocbl pabotator B aBTOMaruueckoil pexume. s peMOHTa HacOCHI
MOJIHMMAIOT Ha TIOBEPXHOCTH 10 HAMPABIISIOUIUM C IIOMOIIBIO JIEKTPOTAIH.
i 1 — mnomarommas Tpyba; 2 —

HamopHass ~ Tpyba; 3 —
BEHTWISIIHS, 4 — HACOCHI, 5 —
HaTPAaBIISIOIIHE.

Inesmamuueckue ycmaHoeKu HWCIOJBb3YIOT I TCPEKA4YKH C IMOMOIIbBIO
CXKaToro BO3ayxa HEOOJBIIOT0 KOJWYECTBA CTOYHBIX BOA. VYcraHoBKH pa60TamT
MEPUOANYICCKU IIO0O MCPC HAIIOJHCHUS T'CPMCTHUYHOI'O PC3CpBYyapa (O6T>€MOM a0 1
MS), pasMeiacMoro Ha JHC KOJOALA. HpI/I HAaIlOJIHCHHUU PpC3CpByapa B HCTO
ABTOMAaTHYCCKHN I1O0OAaCTCsA CXKaThIN BO3YX, KOTOpBIﬁ BbIIABJIMBACT CTOKHM B

HaINopHYI0 TpyOy.
4.

2 1 — moCTyIJICHHE CTOYHBIX BOJ; 2 —
I' i d—_ HaTlOpHas JIMHUS, 3 — MTHeBMOOaK; 4 —

1oj1ava BO3yXa; 5 — THapo3aTBop.

o e

by
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[THeBMaTHUECKHE YCTAHOBKH PACXOAYIOT OKOJIO 3 M BO3ayxa Ha | M

CTOYHBIX BOJA. Pa3memaroT MX B MOMEUIEHUSX, OOOPYIOBAHHBIX MNPUTOYHO-
BBITSDKHOM BEeHTWIsIIMEN. PacueT o0beMa pe3epByapoB MPOBOJST aHAJIOTHYHOTO
pacdyeTy oObeMa MPUEMHBIX PE3epPBYapOB HACOCHOW YCTAHOBKHU IS TEPEKAYKH
CTOYHBIX BOJI.

[THeBMaTHuecKkass yCTaHOBKAa JUIsl MEPEKAYKW CTOYHBIX BOJ IPEACTaBISET
co0Olf TepMETUYECKH 3aKPBITHIA pe3epByap 00bEMOM, KyJa CTOYHAS KUIKOCTh
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NOCTyMaeT CcaMOTeKOM IO TojawineMy TpyoompoBoay. Ha mnopatomem
TpyOONPOBOJIE YCTAHABIMBAIOTCS OOpaTHBIN KiamaH, 3aJ{BUKKA U TUAPABINYECKUMA
3aTBOp. Ha HamopHom TpyOOmpoBoJe, NPHUCOCIMHEHHOM K HIDKHEH YacTu
pe3epByapa, TaKKe yCTaHABIMBAIOTCS OOpaTHBIM KjamaH W 3aaBrkka. K BepxHei
94acTH pe3epByapa MPHUCOCTUHSIIOT TPYOOIPOBO/I, IO KOTOPOMY IIpH cpabaThIBaHUN
pere ypoBHS MOJAeTCsl CAKATBIM BO3AYX OT KOMIIPECCOPA.

Mecmmuvie  ycmanoeku 0751 OYUCMKU — CMOYHBIX 600 TIPUMEHSIOT B
MPOU3BOJICTBEHHbIX cucTeMax. OHU B OCHOBHOM TMpEIHA3HAYEHBI IS
MEXaHUYECKON OYMCTKH CTOYHBIX BOJ| OTCTaWMBAaHUEM, IMPOILEKUBAHHEM H T. 1. K
HUM  OTHOCATCS: PEIIETKH, II€CKOJIOBKH, OTCTOMHUKH, JKHpPO-, Macio-,
OCH30YJOBUTEIH U T. .

el = Pewemxuy  ynaBIuBaKOT  KpYIHBIE
IpUMECH M HUMEIOT mpo3opsl 15-20
MM. WX pacnomaraioT B JOTKax
IPUEMHBIX  pPE3epByapoB  Tepes
OTCTOMHHUKAMU.

Ileckonosku OTHAENSAIOT TECOK WU APYTHME€ TSDKENIble B3BECH, OHU HaXOIATCS
BOIM3M 000pyaoBaHUsA (MOEK, KapTO(eICYUCTOK) M BBINOJHIIOTCS B BHJIC
OCTOHHBIX, KUPIUYHBIX WM CTaJdbHBIX pe3epByapoB. IIecKONOBKM MOTYT OBITh
TOPU30HTATBHBIMUA M BEPTUKAJIBHBIMU.

Tspkenple YacTUIBI  OCEHAIOT
Ha JHO pe3epByapa, KOTOpOe
JeNaeTca ¢ YKJIOHOM, YTOOBI
0ocaJiok colupajncs B  OJHOM
Mecte. Ocalok TEepUOIUYECKH
YAQISIETCSA CKpeOKaMu,
TUAPOIJIEBATOPAMU, TECKOBBIMHU
Hacocamu. Bpems mnpeObiBaHus
BOJBI B ITIeCK0I0BKe 10 60 c.

I'pazeomcmotinux

yJIaBIUBAET IJIUHY, IPA3b, IECOK.
OH  BBIIIOJHSAETCS B BHJC
pe3epByapa u3 MeTaia,
kuprmya, OeroHa. CKopocCTh
mBkenus Boasl  0,0005-0,01
Mm/c, MPOIOTIKUTETLHOCTD
OTCTauBaHUS MPHU PACXOJ€ BOIBI
1o 3 n/c — 600 ¢, npu GoJbieM
pacxoje — 900 C.
['psA3€OTCTOMHUKM YacTO CTaBAT
nepes; 6€H30yJIOBUTEISIMHU.
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=2 OmcmoutHux SIBIISICTCS
10BHBIM COOPYKEHUEM
Cxema XaHUYECKOU OYNCTKHU
P il 0O o
TOHH a
e e JYHBIX  BOJI. TCTOMHUKHA
P UMEHSIIOTCS VIS

OCBEeTJICHHAN CTOuHag
BoZa; 3 — BmOyck
ocanka

[Ep’KUBaHUsI HEPACTBOPEHHBIX

psasHennd. [lo KoHCTpyKIum
—mw@  BaloT BEPTUKAJIbHBIC u
=+ )U30HTAJILHBIE.

KupoynoBurenu  (KMpPOJIOBKM)  MOTYT  OBITh  HMHJAWBUIYaJbHBIMH,
YCTaHABIMBAEMbIMH IIOCJI€ MOEK MSCHBIX MPOAYKTOB, MOCYAbl U T. H., U
IPYNIOBBIMY, YCTaHABIMBAEMBIMH Ha TIpynmy MOpuOOpPOB B  OTAEIBHOM
MOMETIICHUH.

Haubonee pacmpocTpaHeHbl TPYNIOBLIE YKUPOOTACTUTENN, U3TOTOBISIEMBIC B
BHJIc OCTOHHOTO WM KUPIIMYHOTO KOJIOAIA-pe3epByapa ¢ HAKJIOHOM st cOopa
ocanka. Boma momaercst mo TpyOe moj ypoBEHb BOABI M MEJICHHO, CO CKOPOCTHIO
He Oornee 5 m/c, MPOXOAUT K OTBOAHOU TpyOe. JXKup BCIUIBIBACT M MEPUOAUUYECKU
ynansietcsi ¢ moBepxHOCTH. Ocalok OTBOAWTCS dYepe3 Tps3eByto TpyOy. s
MPEeIOTBPAIICHUS BBINIAJCHUA OCagKa M YCKOPEHHUS OTACTCHHs XUpa HHOT/A
UCIIONIb3YETCSl NpOAYyBKa BO3AyXOoM. Bpems mnpeOblBaHHS CTOYHBIX BOJ B
xuposoBkax 120-900 c.

KpbIWKa

neperopogka

Cxema oyucmku cmo4Hsix 600 NOCAE ABMOMOUKU
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Ot soponposoaa
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Jexknusa Ne 8

Buytpennne Bogocroku. Kananuzauusi TBepabIX 0TX0/10B

1. Yempoticmeo u pacuem 6HympeHHux 6000CmMOK08.

2. Cucmembl MycopoyOaieHusi HCUablx U 00uecmeeHubix 30 aHUlL.

1. Yempoucmeo u pacuem enympeHHux 6000CHOKOS.

CucrteMbl, mnpelHAa3HAYEHHbIE JJIsI OpPraHU30BaHHOTO cOOpa U OTBOJA
aTMOC(EpHBIX OCAJKOB B BHJIC JIMBHEBBIX M TAJBIX BOJ C MOBEPXHOCTEH 3/IaHUMU,
HA3bIBAIOTCS BOJOCTOKAMH.

OTBOI ¢ KpOBENb 3/IaHUIN JOXKIEBBIX M TaJbIX BOJ MOYKET OCYLIECTBISATHCS
CBOOOJHBIM COOpPOM BOJIBI O CBECaM KapHH3a WM OPTraHU30BAHHBIM OTBOJIOM
BOJIbI 110 HAPYIHCHBIM Y 8HYMPEHHUM BOJIOCTOKAM.

BHyTpeHHME BOAOCTOKHU COCTOST U3 CAEAYIOUIUX 3IEMEHTOB:

— BOJIOCTOYHBIE BOPOHKH;

— OTBOJHBIC TPYOOMIPOBO/IbI, CTOSIKH, KOJIJIEKTOPHI U BHITYCKH;

— YCTpOMCTBA JI1 OCMOTpa U MPOYUCTKU (PEBU3UU, IPOUYUCTKUA U CMOTPOBBIC
KOJIOJILIBI).

BHyTpeHHME BOJOCTOKM MOJKHBI yIAlATh BOJAY C KPOBJIM 3[aHUM KakK MpHU
MOJIOKUTEIIBHBIX, TAK U MPU OTPUIIATEIBHBIX TEMIIEpaTypax HaApyKHOTO BO3AyXa.

Knaccuguumpyror BHyTpeHHUE BOJOCTOKH B 3aBUCUMOCTH OT TPACCUPOBKU U
CXEMBI CETH: C NepNeHOUKYIAPHOU U nepecedeHHOU CXEMOM.

llepnenoukynapras ~ cXxema  XapaKTEpU3yeTCsl  OTCYTCTBHEM  COOPHBIX
BOJOCTOYHBIX TPyOONpoBOJOB. OT BOJOMPHUEMHBIX BOPOHOK JOKJIEBBIC BOJIbI
OTBOAST MO CTOAKaM, COEIWHEHHBIM HEMOCPEACTBEHHO C OTKPBITBIMU WIIU
3aKPBITHIMU BBIITYCKAMHU. JTO CUCTEMA C OAUHOYHBIMMUY) CTOSKAMH.

a) 1 ) 1 . 3
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CxeMbl BHyTPEHHUX BOJIOCTOKOB NEPIEHINKYJISIPHBIE

1 — BoiocTOUHAsA BOPOHKA; 2 — CTOSIK; 3 — IPOYUCTKA U PEBU3US; 4 — OTCTYII; 5
— BBIIIYCK; 6 — MPUEMHBIN KOJOJEL; 7 — TUAPO3aTBOP; 8 — OTKPBITHIN BBINYCK; 9—
NOABECHASI JINHUS

ITo nepeceuennoii cxeme Ha yepAake 31aHUs YCTPAUBAKOT OTBOJIHbIE COOPHbIE
[OJIBECHBbIE JIMHUU WM COOpHBbIE MOAMNOJbHBIE KOJUIEKTOPBI, pPAa3MEIIAeMble B
HOoJBaj€ WJIM TEXHUYECKOM TmoAnonbe 37aHuss. COOpHble  IOJBECHBIE
TpyOONPOBOABI OOBEIUHSAIOT BCE WJIM YacThb BOJOIPUEMHBIX BOPOHOK U OTBOJSAT

aa—
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BOJy B OJIMH CTOSIK W BbIMYCK. COOpHBIA KOJJIEKTOP COOMpAEeT BOAY OT TPYIIIIbI
CTOSKOB U OTBOOAUT €€ B OIUH O6IHI/H>'I BBIITYCK.
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CxeMbl BHYTPEHHHUX BOJIOCTOKOB TIepeceUYeHHbIE (2, 0)

1 — BomocTO4YHas BOPOHKA; 5 — BBINYCK; 6 — mpueMHbI Konozew; 10 —
noaBecHas iuHus; 11 — cOopHBIM TPyOOTIPOBOSI.

Bona 13 BHYTpEHHHMX BOJOCTOKOB OTBOJIUTCA B HApy>KHBIE CETH JI0KIIEBOU
WM  OOIIECIIaBHOM KaHAIM3aluu — 3axkpuimuii  BbIIycK. [lpucoennnenue
BOJIOCTOKOB K OBITOBOM KaHaJIM3alUU HE JOMYCKAETCS.

[Ipy OoTCYTCTBHMM KaHaNIM3alMU BBITYCK MPEAYCMATPUBAETCS B JIOTKH OKOJIO

3JaHUA — Oprmeblﬁ BBIITYCK. BOI[OCTOKI/I C OTKPBITBIM BBIIIYCKOM IIpH
OTPULATCIIBHBIX TEMIICPATypax Hapy>XHOT'O BO3ayXxa 060py,)1yIOT
I'uaApaBIMICCKUMHU 34aTBOpPaMU, KOTOPLBIC MNPCIATCTBYIOT IMOCTYIINIICHHUIO
OXJIAKIACHHOI'O BO3AYyXa U ITPOMCP3aHUIO BOJOCTOKA.
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Cxembl BHYTPEHHWX BOAOCTOKOB: a) 3akpbiTan; &) aTkpbITan.
1 — BOAOCTOMHAEA BOPOHKE, 2 — KOAC4eU Ha BbINycke; 3 — peBu3nA; 4 — BOOOCTOUMHbIN
CTOAK; 5 — NpoOYMCTEE; 6 — rMApaBAMUeckWiA 3aTBOP; 7 — OTKELITbIMA BbIMYCK.

Jlnst  ycTpoHCTBa BOJOCTOYHOM CETH MPUMEHSIOT dcOecmoyemeHmHuule,
yyeyHHuvle WU niaacmmaccosvle TpyObl. Ha moaBeCHBIX COOPHBIX JHHUSX MPHU
HaJIUYUd  BHOPALMOHHBIX HArpy30K JOIMYCKAaeTcs MPUMEHEHHE CTaJIbHbIX
TpyOoIpoBoA0B. OTBOAHBIE TIOJIBECHBIE TPYOOIPOBOIBI MPOKIABIBAIOT C YKIOHOM
0,005, a nmoanonbHbIE — ¢ YKIOHOM MeHee 0,02.

[InmactMaccoBbie TpyObl B JKUJBIX 3JaHUSAX MPOKIAIBIBAIOT CKPbIMO B
00po3max, KOTOpble CHHM3Yy M CBEpXY HArlIyXO 3aKpbIBalOT HECrOpacMbIMU
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nuadparmamu. Ha yepnake u B mojBajie peKOMEHAYIOTCS TPYObl U3 HECTOpPaeMbIX
MaTepHuasoB.

Booocmounvie cmosiku B KWIBIX 3AaHUSAX MPOKIAABIBAIOT B JICCTHUYHBIX
MOMEIIEHUSIX y CTEH, HE CMEXKHBIX C JKWIbIMK KOMHAaTaMu, B KOPHUAOpax,
MOACOOHBIX TOMENIEHUSIX OOIIECTBEHHbIX 3/aHuii. CTOSKM yCTaHaBIMBAIOT B
OTaIUIMBAEMbIX TMOMEIICHUSIX Y CTE€H, MEPErOPOJOK WM KOJOHH OTKPBITO WIH B
O0opo3max cTeH, B KOpoOax M MaXxTaX ¢ YCTPOMCTBOM Yy PEBU3HMMA OTKPBHIBAIOIITUXCS
JIBEPOK.

Pesusuu nyist 4uctku  TpyOOINPOBOJOB YCTAHABIMBAIOT Ha IOJABECHBIX
OTBOJHBIX JIMHUAX aAuameTpom 50-200 MM uepe3 10-25 M, Ha CTOSIKax BBIIIE

OTCTYIIOB U B HW)KHEH 4aCTHU CTOSIKOB.
1

1 — BogocTOUHAss BOpOHKA, 2 — CTOSIK,

L 3 — peBu3us; 4 — TemoBas U30JIALUS;
< 5 — BBIITYCK.
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OmeooHvle mpyObl_ TIOABECHBIX COOPHBIX JTMHUMN MPOKIIAIBIBAIOT C YKJIOHOM HE
Menee 0,008, a cOOpHBIX TpyO M KOJUIEKTOPOB — C YKJIIOHaMH, 00ECIeUrBaIOIIUMHU
CaMOOYMIIIAIONIYI0 CKOPOCTh JIBMKEHUS Boabl He MeHee 0,7 M/c mnpu
MaKCUMaJIbHBIX HamojHeHusx B Tpyoax 0,8-0,9 nuamerpa. [logBecHbie OTBOJHBIC
TpyOOIPOBOABI YKPEIUISAIOT Ha (pepmax, Oakax, CTeHaX YepAauHbIX TTOMEIIEHUN 1
TEXHUYECKUX OTaXXel C TIOMOIILI0 XOMYTOB, TIOJIBECOK, CKOO, KPIOYbEB,
KPOHIITEHHOB. B moOMelIeHusax, Te paclojoKeHbl 000pYyI0BaHHWE WM TOTOBas
MIPOTYKIIUS, TIPOKJIaKa TPyOOIIPOBOIOB BOJOCTOKA HE PEKOMEHTYETCSI.

Booocmounvle eoponku NOMXKHBI O0ECTICYMBATH OBICTPBIA TMPUEM, OTBOJ
aTMOC(EepHBIX BOJA M 3aJepPKUBATh MPEIAMEThl (JIUCThS, BETKH, MYCOP), KOTOpPHIE
MOTYT 3aCOPUThH CUCTEMY.

Bongoctounsie BOPOHKM YCTaHAaBIWBAIOT C Y4YeTOM penbeda KpoBiu u
JIOIyCKaeMOM Ha OJHY BOPOHKY ILUIONIAIM BojocOopa. MakcuManbHOE paccTOsSIHUE
MEXJY BOPOHKaMHU HE JOJDKHO MpeBbiaTh 48 M. Ha miiockux KpOBISX KUIIBIX
JIOMOB JIOMYCKAaeTCsl YCTaHABIMBATh OAHY BOJOCTOYHYIO BOPOHKY Ha KaXIyIO
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CEKIIMI0. YKJIOH YYacTKOB KPOBJIM B CTOPOHY BOPOHOK JOJDKEH OBITh HE MEHEe
0,005.

BopoHKM  JOJDKHBI ~TEPMETHYHO  COCIMHATBCA C  KPOBJCH, dYTOOBHI,
aTMoc(epHbIe BOABI HE MPOCAYMBAIIUCH U HE pa3pymiaind MmepekpoiTus. s aToro
CJION THUAPOM3OIIAIMU 3aKUMaeTCs OoJTaMH MEXIy KOPIIyCOM W paMod u
3aJMBaeTcs cBepxy MacTHKoH. [Ipumenstorcs Bogocrounsie Boponku dy = 80, 100,
150 1 200 MmMm.

B 3aBHCHMOCTH oT Ha3HAYECHUS KPOBJIN (3KcIUTyaTupyemas,
HEIKCIUTyaTUpyeMasl) W YCIOBHHM OSKCIUTyaTalldd W  HWMEETCS  HECKOJBKO
KOHCTPYKIIMH BOPOHOK.

BopoHKH ¢ pemeTkaMu — njiocKue 80poHKU — YCTAaHABIUBAIOT Ha INIOCKUX
KPOBJISIX, MCIOJB3YEMBIX IS PECTOPaHOB, Kade, CIOPTUBHBIX ILIOMIAJO0K U T.J.
MHorma ux UCHOJIB3YIOT M Ha CKaTHBIX KPOBJISX.

BOpOHKH C KOJIIAKOM — KoJ/inaxkoevle 60pOHKU — IIPUMCHAIOT HAa CKATHBIX, a
TAKKC INIOCKUX HCOKCINTYATUPYCMBIX KPOBJIAX.

(( /_"-“‘ :)

[IpoekTHpOBaHWE BHYTPEHHUX BOJOCTOKOB BKJIIOYACT B CEOS CIICAYIOUIHE
DTk
* JleTaJbHOE W3YYCHHE IMOATAKHBIX IIJIAHOB 3MaHUS (BKJIFOYAS IMOABAI, YepPJIaK,
TEXHHUYECKUE ITAXKHU, KPOBITIO, IEPEKPHITHS, ()YHIAMEHTHI);
e pEIICHWE BOIPOCOB pPAa3MEIICHUS IPUEMHBIX BOJOCTOYHBIX BOPOHOK H
TpyOOTIPOBOIOB;
* HaHECCHUE BCEX DJIEMCHTOB Ha IUIAHBI U Pa3pe3bl 3JaHHS;
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® TIOCTPOCHHE aKCOHOMETPHUYECKOM CXEeMbl C HM300pKEHHUEM CEeTU U BCEX
AJIEMEHTOB;
® pacyeT u noa00p 000PYIOBAHU.

Ilopsook pacuema 6HympeHHUX 6000CMOKO8.

PacuetHblil pacxoj J0K€BBIX BoA Q ompeaessieTcsi Mo METOy MpeAeiabHbIX
WHTEHCUBHOCTEW, B 3aBUCMMOCTHU OT BEJIMUYUHBI BOJIOCOOpHOU muiomaan kposiu (F,
M%) 1 MHTEHCHBHOCTH KOs (q, 1/c ¢ 1 ra).

1. BomocOopHas 1momaib:

F = Faposuu + Faepm , M°

rae Fyepr — mmomans 2BepTI/IKaJ'IBHBIX CTEH, TPHUMBIKAIOUIUX K KpOBJIE U
BO3BBINIAIOIINXCS HAJl HEM, M”.

2. Ilpm pacuera IUIOCKMX KpOBeNb C YKIOHOM MeHee 1,5% 3amarorcs
WHTEHCUBHOCTBIO JOXIS (o M JaHHOW MECTHOCTH MPOJOJDKUTEIHHOCTHIO 20
MUHYT TpPU TEPUOJEC OJHOKPATHOIO IPEBBIINICHUS] PACUYECTHON HHTEHCHUBHOCTH
noxns P =1 rox u onpenenstot Q, /c.

2.1. Ins xposensb ¢ ykionoMm menee 1,5% (0,015):

10000

rie F — BogocGopHast IIomas, M,

020 — MHTEHCUBHOCTD JOXJS (11 TaHHOM MECTHOCTH) MPOAOJIKHUTEILHOCTHIO
20 MUHYT OpHU NEPUOJE OJHOKPATHOIO IPEBBILICHHUS PACUETHOW HWHTEHCHUBHOCTH
noxnas P=1roxn, n/c ¢ 1 ra.

2.2. Ins xpoBenb ¢ ykiioHoMm oosee 1,5% (0,015):

_Fgs
10000

rie (s —  HUHTGHCUBHOCTb  JOXKAA (i1  JAHHOW  MECTHOCTH)
MPOJOJIKUTEILHOCTBIO 5 MHUHYT TMpU TIEPUOAEC OJHOKPATHOTO MPEBBIIICHUS
pacueTHOM WHTEHCUBHOCTH H0Xns1 P = 1 rox, n/c ¢ 1 ra, ompeaensieTcs 1o

dbopmyie:

q5=4"q20
rje n — napamerp (s JaHHOW MECTHOCTH), TPUHUMAEMbBIN 0 HOPMATHUBHOM
JATEpaType.
3. IlponyckHas criocoOOHOCTh, TO €CTh MAaKCUMAaJbHBIH pacueTHBIA pacxoy (B
JI/C) TIpY HAIIOPHOM PEKUME ONpeiesaeTcs mo popmyrie:

H
QKP = —
SD
rae H — pasHOCTh OTMETOK KPOBJIM Y BOPOHKH M OCH BBITTYCKA, M;
20 \2
So — TmoNHOE COmpOTHUBIEHHWE CHUCTEMBI, M-C/(1)°, TO ecTb CcyMmMa

COTIPOTUBJICHUH 110 Bce anmHe TpyO (A-1) 1 MecTHBIX conmpoTHBICHUH (HacOHHBIX
gacTeil TpyO, BKIIOYAsi COMPOTUBIICHUS BOPOHKH M BBITYCKA, OMPEIEISAETCS TIO
dbopmye:

So=8 T+ 4, 308
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rne Ay — yAenbHOE COMPOTUBIICHUE IO JUIMHE TPYyOONpPOBOAA, OMpeaeseTCs
0 CIIPAaBOYHOM JTUTEpAType B 3aBUCHMOCTH OT JUaMeTpa TpyOoIpoBoja; 1 — mimHa
TpyOompoBoga, M; A, — YIEIbHOE MECTHOE COIPOTHUBIICHHUE, MPUHUMACTCS B
3aBUCUMOCTH OT JHaMeTpa TPyOONMpOBOAA IO CIPABOYHOM JUTEpaType; ».& —
cymMma KO3 (GHUIMEHTOB MECTHBIX COTPOTUBIICHUH, OMPEISIAETCS MO CIPABOYHOMN
JUTEepaType.

4. Tlocne BBIYUCICHHSA PACUYETHOTO pacxojla OMPENCNIeTCs HEOOXOIUMOE
KOJIMYECTBO BOJOCTOYHBIX BOPOHOK C YUETOM JOIMYCTUMBIX PacXO0B, PACUCTHBIN
pacxo/1 JOJKEH OBITh MEHBIIIE TOMYCTUMOTO Pacxo/a.

L'ZJ-:QHF.

To ecth IIPOITYyCKHAasA CITOCOOHOCTh 3aIlIPOCKTUPOBAHHOI'O BOAOCTOKA HOJI’KHA
IIPCBLIIIATH pacquHHﬁ pacxona, 4YTO o0ecreyuT OTBOA HOXICBBIX BOJ 0e3
ITOBBIINICHUS YPOBHSA BOJABI Ha KPBIIIC.

2. Cucmembl MycopoyOaieHus HCUiblX U 00UecmeeHHbIX 30aHU.

B nponecce xusHenesTenbHOCTH o€l (ObITOBOM, NMPOM3BOJACTBEHHOW U
00111eCTBEHHOM) 00pa3ylTCs pa3jiuuHble OTOPOCHI U OTXOJIbI, MPECTABISIONINE
co00l1 OBITOBOI MyCOpP U BTOPUYHOE ChIPbE — YTUJIb.

TBepable OBITOBBIE OTOPOCHI 3JaHUM — OBITOBOW MYyCOp, BKJIFOUAOIIIMIA:
0TOpPOCHI OPTAaHUYECKOTO XapaKTepa, CIIOCOOHBIE 3arHUBaTh, — 65-70%; BTOpHUYHOE
CeIpbe (YTHIBCHIPBE): Oymara, TEeKCTHJIb, MeTauiel u 1p. — 20-25%; Oammact

(kaMHH, CTEKJIO U Ap.) — 6-8%; roproune HEeyTWIM3UPYEMble MaTepHabl (JIepeBo;
yroJib, HeyTUJIbHAs OyMara, pe3uHa u jip.) — 8-10%.

HopmatuBel 00Opa3oBaHus KOMMYHAJIBHBIX OTXOJIOB PErVIAMEHTUPYIOTCS
[TocranoBienneM  MuHHCTEPCTBA  KUJIMIIHO-KOMMYHAJIBHOTO XO035IMCTBA
Peciyomuku  benmapych, MuHHCTEpCTBA MPUPOIHBIX PECYPCOB U OXPaHbI
okpyxatomerr cpeapl PecnyOomuku  benmapycs ot 27.06.2003 N 18/27 «O6
yrBepkeHnu l[lpaBun ompeneneHuss HOPMATHUBOB 0OOpa30BaHUS KOMMYHAJIbHBIX
OTXOJIOBY.

—————————————————————— e T
| (OBeerT obpE3oBEHMA | POHD | InpdepeHNMpOESHENT HODMETHE | Cpenmas |
H (IDOMCHOETEHMA) | BpeMeHM | oEpa30BEHMA OTHOOOB | TIOTHOCTE |
H OTHOOOE | oBpa3g- +--——-————— e - +0THOOOE, |
! | BEHMA | CpENHETONOBOH | CpeIHEeCYTO4HHI VRO ByE. |
H | OTHOOOE, +——————— - - +——— + '
! oy KD I EyB.M | KD ! I !

+

1

1

I

| 3OEHMA

Cucmemvt  Mycopoyoanenusi  CIyXaT JUIsi  OpraHu30BaHHOTO  cOopa,
MPaBUJILHOTO XPAHEHUS W CBOEBPEMEHHOTO YIAJICHHS TBEPABIX OTOPOCOB Ha
00e3BpeXUBaHUE U NTEPEPAOOTKY.

B coBpeMeHHBIX HaceJIeHHBIX MYHKTaX MPUMEHSIOT JIBE CHUCTEMBI cOopa u
yAaJeHUs! OTXOJ0B U OTOPOCOB 3a MPEIEbl 3TAHUMN: 8bI603HYIO U CNIIABHYIO.

210
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[Ipy uCHONB30BaHMM CIJIABHOM CHCTEMBl MYCOpPOYJAJI€HHUE OCHOBAHO Ha
UCIIOJIb30BAaHUU CETH BHYTpEHHeW KaHanuzanuu. CucremMa mpeaycMaTpuBaeT
YCTaHOBKY HETOCPEICTBEHHO MOl MOMKAMH WJIM PAKOBHHAMU MYCOPOAPOOUIIOK, B
KOTOPBIX TMHUIIEBLIE OTXO/IbI U3MENBYAIOTCS, Pa30aBIIOTCS BOJOM M3 pacuera 8-10
a1 Ha 1-1,5 Kr NUOEBbIX OTXOJOB M COpPACHIBAETCS B KaHAJU3AaLMOHHYIO CETh
3/IaHUsl.

Heoocmamxku:

1) orOGpockl, HE MOAMAIOIIMECS JPOOJICHHIO, COOHMPAIOTCS B OTACIBHHBIC
COOpPHHUKH;

2) yAOpOKaHUE CUCTEMbI KaHAM3allHH;

3) co3nanue nryMa, IpeBbIIIAIOIIET0 CAHUTAPHBIE HOPMBI.

CraBHast cucTeMa He Halllla IIUPOKOTO pacIpOCTPAHECHHUS.

BriBo3Has cuctema mpexycMaTpUBaeT cOOp M TPaHCIOPTHPOBKY Mycopa Ha
COPTHUPOBOYHBIE MycOpoIriepepadaThIBaIONIUE MPEANPUATUAS UM OPraHU30BaHHBIE
CBAJIKH, PACIOJIOKEHHBIE 3a mpeaenamu ropoga. [lpu ymamenuun oTOpocoB ¢
MIOMOIIBI0 MYCOPOIIPOBOAOB, OTOPOCHI COOMPAIOT B OyHKEPhl MYCOPOMIPOBOJIOB, a
3aTeM B CIEHUAIbHBIX KOHTEWHEpaxX WM MYyCOpPOBO3aX BBIBO3AT 3a MPEACIbI
JTOMOBIIafieHUsI. Takue CHCTEeMBI TPHUMEHSIOTCS B MHOTOATKHBIX 3IaHHIX,
TOCTUHHIIAX, OOIIEKUTHIX.

LleHTpann3oBaHHbIE CHUCTEMBI cOOpa W yAaleHUS Mycopa MPUMEHSIOTCS B
3MaHUSIX PA3TUIHOTO Ha3HAYCHMS: )KHIIBIX, OOIIECTBEHHBIX M CTICIIHAIbHBIX.

B Hacrosiiiee BpeMsi U3BECTHBI CIIEYIONIME TPU TUIIA MyCOPOIIPOBOAOB: CyXue
(xonoHbIE), 02Hesble (TOPSTUNE) U MOKpbIE.

Haubomnbiee pacnpOCTpaHeHHe): HOJIYYUIIH CyXUe MYCOPOTIPOBOIBI.
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CxeMa XOJIOJHBIX CyXUX TPYOONPOBOAOB: @ — C BEPXHEH U HUXKHEH KamepaMu
(mosiHast cxema); 6 — TO Ke, ymOpolleHHas cxema; 1 — crBon (mmaxra);, 2 —
BEHTUJISIIMOHHAS TpyOa; 3 — aediexTop; 4 — BepXHAd Kamepa; S — NpUEeMHBINA KpaH;
6 — HIWKHSAA Kamepa; 7 — OyHKep ¢ mmbepoM; 8§ — mycopocOopHuK; 9 — Tpam; 10 —
KaHanmm3anus; 11 — XooaHbIi U TOpsSYuil BOJOTIPOBO/T
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OCHOBHBIMU 2NIeMEHMAMU CYXUX MYCOPONPOBOO08 ABNAIOMCA: BEPTUKAIbHBIN
ka"ai (ctBos) auamerpoMm 400-500 MM u3 rnaakux TpyO (acOeCTOLIEMEHTHBIX,
CTAJbHBIX WM OCTOHHBIX), MPOXOJSIIMA Yepe3 BCE ATAXHW 3[aHUS;, MPUCMHBIC
(3arpy’keHHbIC) KJIalaHbl, YCTAHOBJEHHBIE Ha KaXJIOM JTaxe; HIDKHSIA
MycopocOOpHasi KamMmepa, B KOTOPOil coOmupaeTcss cOpachIBaeMbIii MYyCOp, BEPXHSS
KaMmepa WM OTOJIOBOK, 00OPY/IOBaHHBIE YCTPOMCTBAMU JIJISi BEHTUIISIIUU M YUCTKU
MyCOPOIIPOBO/IA.

Cmeon mycoponposooa He OMKEH MPUMBIKATh WM PACIOarathCs B CTEHAX,
OTpaXIAIOIINX KUJIbIE WM CIIy)KEOHbIE MOMEIICHUS, YPOBEHb IIyMa B KOTOPBIX
HopMmupyeTrcs. JIns  CHUKEHHMsT ypOBHS  IIyMa  PEKOMEHAYETCS  TaKXKe
MpeayCcMaTpUBaTh 3BYKOBYIO M30JSLHIO CTBOJIa. CTBOJ MYCOPOINPOBOJA JOJIKEH
OBITb  OTHECJIEH OT CTPOUTENBbHBIX  KOHCTPYKIIMH  3BYKOU3OJIUPYIOIIUMU
MIPOKJIaJIKAaMHU.

Mycopocbopras kamepa obopyodyemcsi:

— TIOIBOJIKOM TOpsTUei W XOJIOJHON BOJBI OT CHCTEM BOJOCHAOKCHMSI 37aHUS 1
OCHAIlleHa BOJIOPa300pHBIM  CMECUTENIEM, COCIUHUTEIBHBIM IITYLIEPOM C
BEHTWISIMH, HUNIEIEM M LUIAHTOM JJIMHOW 2-3 M i caHUTapHOW oOpabOTKH
KaMephl 1 000pyI0BaHUS;

— TpamoM B MOJy, TPUCOEAMHEHHBIM K OBITOBOM KaHaIW3alluu 37aHus JJIs
CTOKa MOTOIIE-1e3NHPUITUPYIOIINX BOJHBIX PACTBOPOB;

— OTOIUICHUEM C TI0/Ia4€H TeTUIOTHI OT CUCTEMBI OTOILJICHUS 3[aHuS;

— JIIEKTPUYECKUM OCBEIIEHUEM C BBIKIIFOUATEIEM U CBETUJILHUKOM B MbLIE- U
BJIAr03aIIUIIEHHOM HCTIOJIHEHUH.

[To mpaBunaMm HsKcIUlyaTallM MYCOPOINPOBOJ HE pEXke ABYX pa3 B MECHI]
MOABEPral0T  MPOMUIAKTUYECKOMY OCMOTPY BC€ JJIEMEHTBI, YCTPOMWCTBA;

MPOBEPSIIOT TJIOTHOCTh 3aKPBITHSI MPUEMHBIX KJIAMaHOB, COCTOSIHHME PE3WHOBBIX
VIUIOTHUTEIBHBIX TPOKIAJOK, (DYHKIIMOHMPOBAHWE BBITSDKHOW — BEHTHIISIINH,
HaJU4he HACEKOMBIX, pabdOTy TOIBEMHBIX MEXaHW3MOB, HAcOCOB (€CIM WMHU
000py10BaHbl HIHKHUE KaMEPHI).
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Ilpomviexa u dezunghexyus mycoponposooa

Moitka MycoponpoBoaoB

.
‘éa‘i;

OzcHegble MycoponpogoObl YCTPAaUBAIOT TJAaBHBIM 00pa3oM B JIeYEOHBIX
VUPEXKIEHUAK, TMpeaycMaTpuBas  YHUUTOKEHHE HH(EKIIMOHHBIX  COpPOCOB
HEIMOCPEACTBEHHO Ha MeCTe MX coopa.

HakormieHHbIi Mycop NepuoANYECcKH, HE PeXe OJTHOTO pa3a B CyTKH, B HOYHOE
BpEMs CKWTalT C YJAJECHHEM MPOAYKTOB CTOpPaHUs 4Yepe3 CTBOJ B JIBIMOBYIO
TpyOy. HikHIOI0 Kamepy MycopoIpoBoJia 000pYayIOT ClIEHAIbHBIM YCTPONCTBOM
JUTSI IOJJa4M ra3a U CKUraHust OTOPOCOB.

BBuay cioxHOCTH yCTpoiicTBa, CKOIJICHHsSI 0oOpa3yrollencs 30Jbl U IIJIaKa,
OO0JIBIIOTO 3aJbIMIIEHUSI BO3JYIIHOTO OacceiiHa ropoaa NpPUMEHEHHE OTHEBBIX
MYyCOpPOIPOBOJOB OIPAHUYEHO.

Moxpwvie mycoponpooOst COCTOST W3 IIAaXThl (CTBOJIA) C TMPUEMHBIMU
KJIallaHaMH, B BEPXHEW 4aCTH KOTOPON MMEETCsl CIIELHUAIbHOE PaCIpeIeIUTENBHOE
YCTPOMCTBO U1 MOAAYU BOJIBI 1711 OPOILIEHUSI M1 OOMBIBa BHYTPEHHEW MOBEPXHOCTHU
cTBOJIa. BHM3Y MOl CTBOJIOM pa3MEIalOT MPUEMHBINA pe3epByap, 000pyI10BaHHbBIN
YCTPOMUCTBOM [JIs1 APOOJICHHSI Mycopa U COOPHHUKOM, COEIUHEHHBIM C CHUCTEMOM
BHYTpPEHHEW KaHanu3anuu. {poOuapHOe YCTPOMCTBO aBTOMATHYECKH MPOU3BOJIUT
COPTHPOBKY MycOpa ¢ OTACICHUEM HEOPTAaHUYECKHUX BEIIECTB U METAJLJIA.
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Moxpbie MycCOpOIpOBO/IbI MPEAYCMATPUBAIOT BO3MOKHOCTh COOpa HE TOJIBKO
CYXHUX, HO U MOKPBIX OTOPOCOB.

Moxkpbie MyCOpPONPOBOJIbI HEAOCTATOYHO THUTMEHUYHBI, TPEOYIOT OOJBIIOTO
pacxoia dJIEKTPO’HEPTMH W BOJBI, CIEHUATBHOTO JOPOroro 000pydOBaHMUS,
IIO3TOMY B HACTOSIIIEE BPEMSI HE IPUMEHSIOTCS.

BepHyThCs B oryiaBiaeHue
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Jexknusa Ne 9

CucTeMbl M cXeMbl BOAOCHAOKEHUS HACEJEHHBIX MEeCT U MPOMbIIIJIEHHBIX
npeanpusTHl

1. Cucmembl u cxemobl 8000CHADIHCEHUS HACEACHHBIX MEC U NPOMNPEONPUAIIIULL
2. Hopmbl u pesrcumvt 6o0onompebaerus.

3. Yempoiicmeo u obopyoosanue 6000nposooHotl cemu.

4. Ocnosuvie ceederusi no pacyemy 6000NPOBOOHOU Cemid.

1.  Cucmemvi u cxemvl B000CHADNCEHUS  HACENEHHbIX  MeCm U
NPOMNPEONnPULMULL

Cucmembl 8000CHAOINCEHU — DTO KOMIUIEKC WHXKEHEPHBIX COOPYKEHUH,
peIHa3HAYeHHBIX JJI1 3a00pa BOJbBI U3 MUCTOYHHKA BOJOCHAOKEHHUS, €€ OYUCTKH,
XpaHeHuss W nojauu K norpeburtensiM.  CucTeMbl  BOJOCHAOKEHUS
KJIACCU(DUIMPYIOTCS TI0 PSITY TPU3HAKOB:

* 10 8UAY 00CTYHCUBAECMO20 0ObEKMA.

— TOPOJICKHUE;

— TIOCEJIKOBBIE;

— TIPOMBIIIICHHEIE,

— JKETIE3HOIOPOKHBIE U T.1.

* N0 HA3HAYEeHUIO:

— XO3SHCTBEHHO-TTUTHEBEIC;

— TIPOU3BOJICTBEHHBIE;

— TIPOTUBOIIOKAPHBIE.

* 10 cnocoby noodauu 800l

— caMOTeuHbIe (TPaBUTALIUOHHBIE);

— HAMOPHBIE (C MMOMOIIbIO HACOCOB).

Cucrembl BOJIOCHAOKEHHSI MOTYT OBITh 00beouHeHHbIMY (€AUHBIMU), HENOIHO
Pa30ebHbIMU YU PA30elbHbLMU.

Cucrembl BOJOCHA0XEHUS MOTYT OOCIY)XMBaTh KaK OJWH OOBEKT, Tak W
HECKOJIbKO 00BbEKTOB. DTH CUCTEMBI HA3bIBAIOT 2PYNNOBHLMUL.

Cucremy BOJOCHAOXKEHUS, OOCITYKUBAIOIIYIO HECKOJIBKO KPYITHBIX OOBEKTOB,
pacCToOJIOKEHHBIX Ha 3HAYUTENIbHOM PACCTOSHUM APYr OT JApyra, Ha3bIBalOT
PatioHHOU CUCTEMOM BOJIOCHAOKEHMUS.

B ciydasx, korjga OTACIBbHBIE YacTH TEPPUTOPHH HMMEIOT 3HAYMTEIIBHYIO
Pa3HUILY B OTMETKAX, YCTPAUBAIOT 30HHble CUCTEMbI BOJOCHA0KECHUSI.

CxeMa Bo0CHA0KEHHUS HACEIEHHOTO MTYHKTA 3aBUCHUT, IPEK/IE BCETO, OT BUJA
HCTOYHHKA BOJIOCHA0KCHHUSL.
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Cxema BojiocHaOKeHUSI C 3a00pOM BOJIBI U3 MIOBEPXHOCTHOTO NCTOYHUKA (2) U
¢ 3a00poM BOIbI U3 TIOJI3eMHOT0 UCTOYHUKA (0): 1 — coopykeHust BOg03a00pHBIE; 2
U 5 — COOpYXEHHS IS MOAbEMa M TMEPEKaYKH BOJBI; 3 — COOPYKECHHS] OYUCTKU
BOJIbI; 4 — pe3epByapbl YUCTOM BOJIbI; 6 — BOJIOBO/IbI; 7 — BOJIOHANIOpHAs OamnHs; 8 —

BOJAOIMIPOBOJHAs CCTh.

BonocHabxeHne NpOMBIIIIIEHHBIX TPEINPUITHI MOXKET OBITh NPAMOMOUHBIM,
060pOMHBIM U C NOCIE008AMENTLHBIM UCHONIb308AHUEM BOObL.
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Cxema obopomHoco 6000cHabICEHUs

npeonpusimus

1l — mex; 2 — HacocHas CTaHIMA
HarpeTo BOABL, 3 — HAIMOPHBIHA
TpyOOTIpOBO TOJAaYud  BOJBI  Ha
OXJaxnaeHue, 4 —  COOpYKECHUS

OXJIQXKJICHUSI BOJIBI; 5 — TPyOOTPOBO
MOJANUTKH; 6 — CaMOTCUHBIHN
TPyOOTIPOBO OXJTAXKICHHON BOABL; 7 —
HAaCOCHAasl CTaHIMS HArpeTod BOJbI; 8
— HacOCHAasg CTaHLUA OXJIaKIECHHOU
BOJbI; 9 — HamopHBIM TPyOONpPOBOA
OXJIaKJCHHOMN BOJIbI; 10 —
CaMOTEUYHBIN TPyOOINpPOBOJ HArpeTou
BOJIBL.

Cxema npsAMOmMoYHO20 B000CHAOICEHUS
npeonpusimus

1 — mexa; 2 — ceTb IPOU3BOJACTBEHHOTO
BOJOCHaOXeHusi; 3  —  OYMCTHBIC
coopykeHwusl; 4 — HacOCHasi CTaHIUs; 5 —
BoA03ab0p; 6 — KWIoOM paiion; 7 —
XO3SIICTBEHHO-TIUTHEBAS CETh.

7,
)

L

\
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2. Hopmwi u pesicum 6ooonompeberus

Hopwmoii BogomnoTpebsieHrs Ha3bIBalOT KOJUYECTBO BOJIbI, PAcXOJlyeMOe Ha
ONpEeNEeTICHHbIE HYX bl B €IUHUIY BPEMEHU WJIM Ha €JIMHUILY BbIpaOaThIBAEMOM
MPOIYKLUH.

Hopmul xo3a1icmeenno-numveso2o0 6000nompebieHus 8 HaceneHHbIX NYHKmMax
HazHagator no CH 4.01.01-2019 «Bogocnabxenue. Hapyxsble cetTn u
COOPYKEHHS» B 3aBUCUMOCTH OT CTENEHU OJaroycTpoiicTBa panloOHOB >KHIION
3aCTPOUKH Y KIIMMAaTHYECKUX YCIOBUMU.

Jns  palloHOB 3acTPOMKA 3JaHUSIMH, B KOTOPBIX BOJOMOJIb30BAHHE
OCYUIIECTBJISIETCS. M3 BOJOPA300pHBIX KOJOHOK, CpelHecyTouHas (3a roja) HopMma
BOJIONIOTPEOIICHUS Ha OAHOTO kuTens npuHumaetcs 30-50 n/cyr.

Bvibop HOpM BOJIOMIOTPEOJICHUSI ciedyem npou3800ums C y4eToM TPUPOIHO-
KJIMMAaTUYECKUX YCIIOBUM, MOIIHOCTH HCTOYHHMKA BOJOCHA0)XEHHS, 3TaKHOCTU
3aCTPOMKH, YKJIaJa )KU3HU HACEJICHUS M IPYTUX MECTHBIX YCIOBUM.

Jlns  ompeneneHust oOmiero pacxoja BOAbl B HACEJIEHHOM IIyHKTE Ha
XO35IMCTBEHHO-TIUTHEBBIE  HYXIbl HEOOXOAMMO JOMOJHUTENBHO  YUUTHIBATH
pacxoJ0BaHUE BOJIbI padOYMMH B MEPUOJ UX MPEObIBAaHUS HA MPOU3BOJICTBE: B
LIEXaX CO 3HAYMTEIbHBIM TEIUIOBBIACICHUEM — 45 11, a B OCTaJNIbHBIX LeXax — 25 11 Ha
KaxJIoro pabodyero B cMeHy. Takke, Ha MPOM3BOACTBAX, CBSI3aHHBIX C
HEO0OXOJAMMOCTBIO MPUHSTHS ylIa, JOJKEH ObITh MPEAYCMOTPEH PACcXO] BOABI U3
pacueta 500 1/49 HA OJIHY QYIIEBYIO CETKY B TeUeHUE 45 MUH.

Hopmuvr  pacxooa 600vr  na noaue meppumoputi Tpu 3a0ope U3
[IEHTPAJIM30BAaHHON CUCTEMBbI BOJIOCHAOX)eHus mpuHuMaercs cornacio CH 4.01.01-
2019.

HopwMmsbl noTpebienns BoAbl JUisl MPOU3BOACTBEHHBIX HYXJ. MHOIHE OTpaciu
OPOMBILIUIEHHOCTH  (XMMHMYECKas, TEKCTWIbHAsg, MeTaJUlypruyeckas u Jp.)
pacxoAyloT 3HAYUTENbHbIE KoJindecTBa BOJbL. OOBIYHO YCTaHABIMBAIOT HOPMBI
pacxoJ0BaHus BOAbI HA €AUMHUIYY BbIpabaTbiBaeMor nmpoaykuuu (1 T meramna, 1 1
BOJOKHAa, 1 T xymeba W T. A.). DOTU HOPMBI pa3padaThIBAlOTCS TEXHOJOTAMHU
COOTBETCTBYIOIIMUX MTPOU3BOJCTB C YUETOM MPUHATON TEXHOJIOTHUU.

Hopmel nompebnenus 600vl 011 myuwieHUs noxicapos. DT HOPMBI TaKkKe
yctanaBimBatotcss mo CH 2.02.02-2019 «IIpotuBomnokapHoe BOJOCHAOKEHUEY.
PacueTHblii pacxojq BOJIbI Ha TYHIEHUWE TMOXKAapOB B HACEJEHHBIX ITyHKTaX
onpenenstor mo tabdn. 1, 2, a Ha NPOMBILUIEHHBIX NPEANPUATUAX — O Tadxd. 3, 4.
PacyetHoe = uYMcIO ~ OJHOBPEMEHHBIX  MOXKapoB Uil  OOBEIUHEHHOIO
IIPOTHUBOIIOKAPHOIO BOJOIIPOBOJIA HACEJIIEHHOTO ITYHKTa M PAaCHOJIO)KEHHOTO BHE
HACEJIEHHOr0 ITyHKTa MPOMBILUIEHHOTO MPEINPUATHS WA CETbCKOXO03IiCTBEHHOTO
IIPOU3BOJACTBEHHOIO KOMIUIEKCA NPHHUMAKOT B 33aBUCUMOCTH OT IUIOIIAJN
TEPPUTOPUM TPEANPHUATHS U YHUCIIA JKUTEJEed B HACEIECHHOM NyHKTe. PacuerHas
MIPOJIOJKATEIBHOCTh TYIIEHHS MOXapa NpUHUMAaeTcs 3 4daca. PacueTHblil pacxon
Ha TOXKAPOTYILIEHUE JOJKEH OBITh oOecredeH Npu HauOOJbIIEM pacxoje Ha
Opyrue HyXIbpl. MakcuMmanbHbII CPOK BOCCTAHOBJIEHUS HENPUKOCHOBEHHOIO
IPOTUBONOKAPHOTO PACX0/a, XPAHSILETOCs B pe3epByapax, COCTaBisIeT 1-2 cyT.
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Tlompebnenue 600bl HaceleHuem 6 medeHue 200a Hepasnomepho. Tak, 1eToM
ee pacxoiyercs OObIle, YeM 3WUMOM, B MPEIBBIXOAHBIC THH OOJBIIE, YeM B
oCTajbHbIC MHHU Hemenud. OTHOIMIEHHWE CYTOYHOTO Pacxoja B THH HAaWOOJBIIETO
BOZONOTPEONeHHST Qmax’ K CpeAHEMY CyTOYHOMY pacxony Qgp” Ha3bIBaIOT
KO3 uyrenmom CymouHo HepagHOMePHOCIU 6000NOMPEOIeHUSL.

— cym cym
K cym — Q / Q y

max cp

Bemnunna K, 3aBucur or creneHn OmaroycrpoiictBa 3paHmi.  C

YBEJIMUYECHUEM CTENIEHU OJaroycTponcTBa koahpuLreHT CYTOYHOMU
HEPAaBHOMEPHOCTH  yMeHbInaeTcs. Ha ~ OpOMBINUIEHHBIX — TPEANPHUSTUAX
Kor(hhUIEeHT CYTOYHOU HEPaBHOMEPHOCTHU X035IHCTBEHHO-TTUTHEBOTO

BOJIONOTPEOICHUST MIPUHUMAIOT PaBHBIM 1, T.€. CUMTAIOT, YTO BOJONOTpPeOJICHUE
paBHOMEpHO B TeueHue ronaa. KodappuumeHT CyToyHOW HEpaBHOMEPHOCTH
NOTPEOJAEHUS]  MPOU3BOJICTBEHHOW  BOJIbI  YCTAaHABAMBAIOT  TEXHOJOTUH
COOTBETCTBYIOIIUX MPOU3BOICTB.

B Tedyenue cyTok mnoTpeOiieHHE BOAbI TaK)Ke€ HEPABHOMEPHO: HOYBIO OHO
MeEHbIIIE, 4eM AHeM. Konebanus nompebaenus 600bl NO yacam CymokK 3a8Ucum om
pacuemuoco uucna cumeney. YeM MEHbIIE HACCICHHBIM IIyHKT, TEM 3Ta
HEpaBHOMEPHOCTh OoJblle. OTHOIIEHHWE YacOBOTO pacxo/ia B 4achl HAaMOOJbBILIEro

C

(MakCUMaabHOro) BOAOMOTPEOIEHUS Qmax' '~ K CPEAHEMY 4YacOBOMY pPAacXxomy
Ha3BIBAIOT K0P PUyUeHmom 4acosoil HepagHOMEPHOCMU 8000NOMPeONeHUSL.

K, = Omax 1 O

Pexum BomonoTpeOieHus, T.e. U3MEHEHHE pacxoAa BOJIbI MO YacaMm CYTOK,
NPUHATO TPEJICTAaBIATh B BUAE TaOmMl Wid TrpapuKoB (CTyNEHYAThId MU
MHTErpaibHblil). Ha pucyHke npuBeneH cryneH4yaThlid rpaduk BOAONOTPEOICHUS.

Kak BUJIHO U3 HETO, B TEUEHUE CYTOK BOJIa PACXOAyETCS HEPAaBHOMEPHO.
8

T

pacxoj BOJIbI
% CcyTOYHOTO pacxoja

0 4 8 12 16 20 24

HJachbl CYTOK

3. Yempoticmeo u o6opyoosanue 6000nposooHol cemu

[Ipu TpaccupoBaHWU JTUHUN BOJONPOBOJHOW CETH HEOOXOAMMO YUHMTHIBATH
IUIAHUPOBKY OOBEKTa BOJOCHAOXKEHHS, pa3MeEIIeHHe OTACNbHBIX MNOTpeOuTenen
BOJIbI, peibed) MECTHOCTH U T.J.
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Bo10BOIBI CityKaT /sl TPAaHCIIOPTUPOBAHUS BOJIBI OT HCTOYHUKOB K 00bEKTaM
BOJIOCHAOXKEHUSA. VX BBIMOJHIIOT W3 JBYX HWJIM 0Oo0jiee HUTOK TPYyOOIpPOBOJIOB,
YKJIQJIIBAEMBIX MapajuIeIbHO IPYT JIPYTY.

BononpoBoaHasi ceTb CIy>KUT AJIsl IOJIa4X BOJbI HEMOCPEACTBEHHO K MECTaM
ee moTpeOyIeHns (KUIBIM 3TaHHSIM, II€XaM ITPOMBIITUICHHBIX TIPEITPUSATHI).

[lo xoHbuTrypanuu  BOJONPOBOJHBIE  CETH  OBIBAIOT  TYIHUKOBBIC
(pa3BeTBieHHBIE) (a) W KojbIeBbie (0). TymMKOBBIE CETH BBITIOJHSIOT IS
HEOOJBINX OOBEKTOB BOAOCHAOXKEHHS, MOMYCKAIOIIUX TEePEephIBBI B CHAOKEHUU
BOJIOM. OTH ceTH Ieaecoo0pa3Hbl MPU HEMOCPECTBEHHOM MOTPeOJEeHUU BOJIBI B
OTJAJICHHBIX JPYT OT JIpyra TOYKaX CETH.

bauwnm

fpamnpednpusmue Konb1ieBrie
BOJOIIPOBOJIHBIE CETU
BBITIOJTHSIOT IIPH
HEOOXOAUMOCTH
OecrniepeboitHOTO
BOJOCHA0KEHMS, UTO
rapaHTUPYyeTCs B JaHHOM
CIIy4ae BO3MOXHOCTBIO
— JIByXCTOPOHHETO
[IUTAaHWUSA BOAOU JIFOOOTO
nOTpeOUTENS.

Jns TOpOACKMX M MPOU3BOACTBEHHBIX BOJONPOBOJOB, Kak MPaBUIIO,
YCTPauBaIOT KOJIbLIEBBIE CETH.

Br1i6op Marepuana u MPOYHOCTHBIX XapaKTEPUCTUK TPYO JJIsi BOJOBOJIOB U
BOJONPOBOJIHBIX CETEH CIeyeT MPUHUMATh HA OCHOBAaHUU CTAaTUYECKOTO pacyera,
OIIEHKH arpecCMBHOCTH TPYHTOB, TPYHTOBBIX BOJ U TPAHCHOPTHPYEMOW BOJBI,
yCJIOBUH PabOTHl TPyOONpPOBOAOB, TPeOOBaHMI K KadeCTBY BOIbI M TEXHHKO-
AKOHOMHUYECKHUX TMOKa3aTeneil, ¢ yuerom tpedoBanuii THIIA k xauecTBy TpyO msis
BOJJOCHA0KEHUS.

Jlnst ycTpoiicTBa Hapy»HOTO BOJOIPOBOJIA MPUMEHSIOT TPYObl uy2yHHblE,
CcmanvHule, JHcene306emonmble, niacmmaccossle.

JIns1 HarOpHBIX BOJIOBOJIOB M CETEM MPEUMYIIECTBEHHO CIEAyeT MPUMEHSTH
HEMETAJUTNYECKUe TPYOHI.

UyryHHbIE HallOpHBIE TPYOBI JOMYCKAETCA MPUMEHSTH JIJIs CETe B Ipejesax
HACEJICHHBIX MTyHKTOB U TEPPUTOPUN 0OBEKTOB MPOU3BOICTBA.

CranpHble TPYOBI JOMYCKAETCS PUMEHSTD:

— Ha y4acTKax C pacyeTHbIM BHYTpeHHHUM JaBieHueM ooiee 1,5 Mlla;

— IS TIEPEXOJIOB TOJ aBTOMOOWJILHBIMU U JKEJIE3HBIMU JIOPOTaMH, 4epe3
BO/JIHBIE TIPETPAJIbI U OBPary;

— B MECTax IEpPECEUEHMs] XO35MCTBEHHO-IMTHEBOIO BOJOIPOBOJA C CETSIMU
KaHaJIM3allHH;

— MNP MPOKIAJIKE TPyOOIPOBOAOB MO ABTOJIOPOKHBIM M TOPOJICKUM MOCTaM,
0 OTOpaM;

ACTaKajJ U B TOHHEIISIX.
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Yyeynuwvle mpyowt BeIycKaroT ABYX TUIOB: o ['OCT 9583-75 nuameTrpom 65-
1200 mm Ha pabouee naBienue 1,0 MIla ¢ pacTpyOHBIM CTBIKOBBIM COCIMHEHHEM,
KOTOPO€ YIUIOTHAIOT KaHATHOM MPSAbIO M 33J/I€JIbIBAIOT LIEMEHTHBIM PAacTBOPOM, U
mo ['OCT 21053-75 nuamerpom 65-300 MM Ha pabodee maBnenue ao 2,0 Mlla co
CTBIKOBBIM COEIMHEHHEM TIOJi PE3UHOBBIC YINIOTHUTEIIbHBIE MAHKETHI.

HocrouncTBa: IIpodyHOCTH, KOPPO3MOHHASI CTOMKOCTh, JIOJTOBEYHOCT,
BBICOKAasi KOPPO3UOHHAS CTOMKOCTh W MPOYHOCTh, COXPAHEHUE CBOWCTB Ha
MPOTSDKCHUH JJIUTEILHOTO TEPUO0/Ia, W3HOCOCTOMKOCTh, HM3KHHA KOA(D(OUIIMECHT
TEMIIEPATypPHOIrO PaCIIUPEHHUS.

Henocrarku: XpYHKOCTb,
METaNIOEMKOCTh,  OOJBIIONW  BeC

MOJIy4a€MbIX  KOHCTPYKIIHMM, dYTO
PUBOJIUT K CYILIECTBEHHOMY
YBEJIMUYECHUIO U K BO3HUKHOBEHHUIO
npo0aemM BO BpeMs
TPAHCTIOPTUPOBKA W  BBITIOJTHCHHS
MOHTQXHBIX paboT. BHyTpeHHss
MMOBEPXHOCTh ~ HWMEET  BBICOKHM
MMOKa3aTelb IIIEPOXOBATOCTH.
Bo3HUKAIOT CI0KHOCTM HA MOMEHT
00paboTku. Manasi TIACTUYHOCTH
YyryHa: MpU TPOKIAJKE UYyT'YHHBIX
TpyO BCerjla y4UTHIBACTCS YPOBEHD

IIPOMEP3aHUs IpYHTa 1581051
IIPOBOJUTCS Ka4eCTBEHHAs
TETUIOU30JISLIUSL.

B HeoOXomumMbIX ciydasx Ui yCTPOMCTBA HApYyXHBIX BOJOMPOBOJIOB
MPUMEHSIOT CMaibHble TPYyObl CIEAYIONIMX COPTAMEHTOB: JJIEKTPOCBAPHBIE
npsmottoBabie ('OCT 10704-91, TOCT 10706-76 u I'OCT 10705-80) u co
cnupasibHbIM TBoM (ITOCT 8696-74); BomorazompoBoaubie o 'OCT 3262-75 u
Ap-

CranpHble TpyObl COEAMHSIOT CBapkoil. @DacoHHBIE YacTH K HUM
W3TOTABIMBAIOT M3 BBIPE3aEMbBIX MO IMAOJOHAM W CBapHBACMBIX MEXIY COOOM
OTPE3KOB TPYO.

-

JocrouHcTBa: MIPOYHOCTb,
YCTOWYMBOCTH K pa3pbIBHOMY
JABJICHUIO, TIO3BOJISIOIIEE JIETaTh
TOJIIMHY CTeHKu B 1,5-3 pasa
MEHbBIIE, YEM IMOJUMEPHON; HU3KUU

KO3 GUIIUEHT TEIJIOBOrO
pacmpenust; npaktadecku 100%-s
ra3zoBas u KHUCIIOpOAHAs

IrCpMCTHYHOCTD.
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Henocratku: koppo3usi, HeOOIBIIION CPOK AKCILTyaTalluu — Makcumym 10-15
neT. [IpoAyKTel KOPpO3UM yXyAIIAIOT Ka4YECTBO BOJBI M 3aCOPSIOT BHYTPEHHIOO
MOJIOCTh TPYO, OOMNBIION BeC, TPYAOEMKHA MOHTaX, TPEOYIOMIMA BBICOKOU
KBATH(UKAIIMA MOHTAKHUKOB, BBICOKAs TEIJIOMPOBOJAHOCTh, MOHTaX CeTeH
OCYLIECTBJISIETCS C MOMOILIBIO CBapKu (CBApHOW CTBIK — CaMblil YS3BUMBIN IS
KOPpPO3UU YYacTOK); BJIEKTPONPOBOAHOCTh, HEYCTOMUYMBOCTH K arpecCHUBHOM
XUMHAYECKOM Cpelie, BBICOKMU IPOLIEHT pa3spyLIEHUW IIPU 3aMEpP3aHUN KUIKOCTU;
OrpaHMYEHHas [UIMHA TIOCTaBISIEMBIX OTpe3koB (Ha 1 kM TpyOompoBoaa
muamerpoM 110 MM mpuxoautcs oT 84 CTBIKOB), OrpaHUYEHHas THOKOCTD,
Tpedyercs 00JIbIIoe KOJIMYECTBO (haCOHHBIX U COCIMHUTEIBHBIX JETaNCH.

Jlnst  ycTpoiicTBa BOJONMPOBOAOB TMPUMEHSIIOT Jicesie300emonHble  TPYObl
muametrpamu 500-1600 MM, KOTOpBhIE MMEIOT pacTpyOHOE CTHIKOBOE COEIMHEHHUE.
['epMEeTUYHOCTH  CTBIKOBOTO  COCAMHEHHUS  OOECHeunBaeTCss  MPUMEHEHHEM
PE3UHOBOTO YIUIOTHUTENBHOTO KOJIbLA KPYTJIOTO CEYEHUS.

JlocTouHCTBa:  BBICOKas  IPOYHOCTb,  JOJTOBEYHOCTh, KOPPO3MOHHAS
CTOMKOCTb, CIIOCOOHOCTH COXpaHSATh B YCIOBUAX OJKCIUTyaTallMM IOCTOSHHYIO
MPOITYCKHYIO CIIOCOOHOCTb, JUAIEKTPUUECKHE CBOMCTBA; YCTOMYMBOCTD K BBICOKUM
M HU3KUM TeMmIlepaTypaMm; TMPOCTOTAa CTHIKOBKM OTHEJIbHBIX SJIEMEHTOB
TpyOONpoBOJa;  HHU3KHK  KOI(PPHUIMEHT  MIEpOXOBATOCTH;  MHHHMAJIbHAS
MeannoéMKOCTb.

]

Henocrartku: OoJibIas
Macca, Kotopas TpeOyer
NPUMEHEHUSI  CHeIHaTbHON
TEXHUKH TPH MOHTaxe |,
OobIII0€e KOJIMYECTBO
CTBIKOBBIX COCTUHEHUI Ha |
KM  TpyOompoBoja IO
CPaBHEHUIO CO CTAJbHBIMU
TpyOamu; cnabas
YCTOMYHUBOCTh K
arpecCUBHBIM CpeJlaM.

JIns  HapyXHBIX CceTel BOJOCHAOKEHHS TNPHUMEHSIOT NIACMMACCO8ble
HaropHbIe TPYOBI U3 noIUIMUIEHA HA3KON M BBICOKOH ITNIOTHOCTH, NOAUNPONULEHA
auametrpoMm 110 230 MM Ha pabouee naenenue a0 1,0 Mlla. Coenunsitor TpyOb
IlyTEM CBApPKHU U CKJIECMBAHHS.

JIOCTOMHCTBA MOJIUMEPHBIX TPYO
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BBICOKAS KOPpO3WHAsi W  XUMHUYECKAas CTOMKOCTb, JIOJITOBEYHOCTh
(rapaHTUpOBaHHBIA CPOK JKCIUTyaTallud — OT 25 JeT), He3HauyuTeJbHas
BEPOSITHOCTh 00PA30BaHUs OTJIOKEHUI HA BHYTPEHHEN TOBEPXHOCTHU TPYOBI;
HU3KHUI KO3((PULIMEHT 111epoX0BaTOCTH;

HEOONBIION BeC, 4YTO oOOJerdaer MOHTaXHbIE€ pabOThl U  Y/CIIEBISAET
JOCTABKY;

HU3Kas TEIJIONPOBOJAHOCTh MaTepHaa;

OTCYTCTBHE HEOOXOAUMOCTH B OOCITYKUBAHUH;

*CTBIKOBasi CBapKka MOJMATUICHOBBIX TpyO JemieBie, Mpolle, 3aHUMaeT
MEHBIIIE BPEMEHH, HE TPEOyeT JOIMOJHHUTEIbHBIX PACXOJHBIX MaTEPHAIOB;
BO3MOKHOCTh MHOTOKPAaTHOTO MOHTaKa U IEMOHTaXXa IMPU HU3KUX 3aTpaTax;
BBICOKAasl HAJEKHOCTh CBAPHBIX IIBOB COECJWHEHUN B TEUYEHHE BCETO CpPOKa
AKCIUTyaTalliy TPyOOIIPOBOJIOB;

PEMOHTOIPUTOTHOCTb, MO3BOJISOILAS OBICTPO JUKBUIUPOBATH
MEXaHUYECKUE TIOBPEKICHUS;

HU3Kasi BEPOSATHOCTb (PU3MYECKOTO pas3pylieHuss TpyOompoBojia IMpH
3aMep3aHuu KUAKOCTH, TaK KaK HIpU 3TOM TpyOa yBEIMUYMBAETCS B
IUaMeTpe, a 3aTeM, NPU OTTauBAHUM KUIKOCTH, MPHOOPETAET MNpPEKHUN
pasmep;

MPAaKTUYECKH  OTCYTCTBYET  ONACHOCTh  (PU3UYECKOrO  pa3pyLICHUs
TpyOOIIpOBOAa OT THJPOYAAPOB BCIEACTBUE CPABHUTEIBHO HU3KOIO MOJYJIS
yIPYTOCTH;

BO3MOXKHOCTh IIOCTaBKM JUIMHHOMEPHBIMH OTpe3KaMu (OyXTamu), 4TO
COKpAIlaeT CPOKH U CTOUMOCTh MOHTa)Ka M MPOKJIaIKu TpyOonpoBozaa (Ha 1
KM TpyOompoBojaa nuameTpom 110 MM mpuXOaUTCs BCETO JIBa CTHIKA);
TUOKOCTh TPYO MO3BOJISIET MPOXOAUTH MOBOPOTHI TPacchl TpyOOnpoBoa 6e3
UCIOJIb30BaHuUs (PaCOHHBIX JeTalei;

BO3MOXHOCTh OOBEAMHEHHS B OJIHOM O00JIOYKE A0 dYeThipex TpyO, 4YTO
MO3BOJISIET MAKCUMAJIbHO ONTHUMHU3UPOBATh CXEMY MPOKIAJIKH HECKOJIbKHX
ceTeid (ropsyero M XOJOJHOTO BOJIOCHAOXKEHHMS M TEIUIOCHAOXKEHHS) B
3aBUCUMOCTH OT HA3HAYEHHUS U XapaKTepa TPACCHI;

CYILLIECTBEHHAs] SKOHOMHUS BOJbl MpPU TNPOMBIBKE BBOJUMBIX B CTpOH
TpyOOIpoBoAOB. X 10CTaTOYHO MPOMBITH OJMH pa3, TOT/Aa KaK CTaJbHbIE —
KaK MUHUMYM TpH pa3a.

HGI[OCTaTI(I/I IOJIMMECPHBIX TDV6Z

«Ilomumepsl» HMMEIOT JKECTKHE OTpaHWYCHHUS IO paboueMy J1aBJICHHUIO,

HampsIMyI0 3aBUCALIEMY OT CpeIHEH TeMIlepaTypbl B TEUEHHE BCEro CpokKa
JKCIUTyaTalliy, a TAKXKE MAKCUMAJIbHOMY TUaMETPy TPYOBI.

Ha Hapy>XHBIX BOJOMPOBOAHBIX CETAX ISl OOCCIEUEHUs] WX MPaBWIHHOU U

H&I[G)KHOﬁ 9KCILTyaTallui IPUMCHATIOTCA CIICAYIOIMWEC TUIIbBI apMaTypPhbI:

Tun apMartypsl Apmarypa BOJOIPOBOJIHON CETH
3anopHo- Bentunu (ans d 1o 50 mm).
peryJupyomas 3aamwxkku (a7 d ot 50 MM U BIIIE):
— napaJiyiesibHbIe, KJIMHOBBIE,
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— C BBIIBWKHBIM M HEBBIIBIKHBIM IIITUHIEIEM, C
PYYHBIM IIPUBOJIOM,

— C QJIEKTPO- U THPOTIPUBOIOM

[IpenoxpanurenbHas [IpenoxpanurenpHple W oOpaTHBIE  KJIAIaHBI;
PENYKUMOHHBIE KJalaHbl, BO3AYIIHbIE BaHTY3bl (IJis
BITyCKAa-BbIITyCKa BO3/lyXa)

Bonopazbopnas Bonopaz6opusie KOJIOHKH, CITyCKHBIC KpaHbl
(BBIMYCKH);
NO>KapHbIe TUAPAHTHI (IO3EMHBIE U HA/I3EMHBIE)
Komnencaropsl Komnencaropsl HCTOJIB3YIOTCSA B CHCTEMAX

TpyOONIpOBOAOB sl  OOECTeYeHUS]  KOMIICHCAIUH
TEIUIOBOTO  paclupeHuss  (M3MEHEHUs  JIJTUHBI)
HPSMOJIMHEHHBIX y4aCTKOB TpyOompoBoaa u
HETOYHOCTEN MX MOHTaXKa

Bo3ayuinsiii BaHTy3

UL L

UL

CunbhoHHBIN
KOMIIEHCATOP

[ToxapHbIM THIPAHT OOpatHbIii KJ1anaH

4. OcHosHble ceedeHus no pacuemy 6000NpPOBOOHO cemu

I'mapaBanyecKuii  pacueT BOJONPOBOJHBIX CETEHM BBIMOJHSIOT C  IICJBIO
OIIpeACIICHUS IIOTEPh HAIOPa B HUX M JIMAMETPOB TPYO YUACTKOB CETH.

[ToTepu Hamopa HEOOXOAMMO 3HATH JIJIsl ONPEEECHUS BEICOTHI BOJOHATIOPHOM
OamHu W Hamopa HacocoB. BopomnpoBojHas ceTh J0JDKHA OBITh paccudTaHa Ha
cllydyad HauOOJBIIEro BOJOIMOTPEOJICHUSI M1 MOMEHTa IoKapa, COBMAAAloIero Mo
BPEMEHH C YaCOM MaKCHUMAaJIbHOTO BOJOTIOTPEOIECHUS.
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[Ipu omnpeneneHun AuaMeTpoB TPyO JTUHUNA CETHU HEOOXOJUMO BBIYHMCIIUTH
pacyeTHbIC PACXO/Ibl BOABI JIJISl TUX JIMHUM, T.€. KOJIMYECTBO BOABI, KOTOpOE OyaeT
MPOTEKATh 110 HUM B PACUETHBIE NEPUOIbI pA0OTHI CUCTEMBI.

B ropoiackux BOJONPOBOAHBIX CETAX NPHUHUMAETCS CXEMa pPAGHOMEPHO20
pacnpeneneHuss 0TOOpa BOJABI Ha XO3SMCTBEHHO-IIUTHEBBIE HYKJIbI HACEJICHHUS.
Pacxonpl BOABI KPYIHBIX NPEIINPUATUN PACCMATPHUBAIOTCA KaK COCPeOOmOoUeHHble
B ONIPE/ICJICHHBIX y3JaX.

q
q,.=xq

Pacxon, npuxopsiuiics Ha 1 M ITTUHBI CETH, HA3BIBAETCS ) OEIbHbIM:

qyz[ =(qMaKC - QCocp)/L

IZI€ (yaxc — MAKCUMAJILHBIA PACYETHBIA PACXO/, TMOCTYNAXOMIMHA B CETh; (eocp —
CyMMa COCPE€IOTOYCHHBIX PACXOJOB MPOMBIIUICHHBIX mNOpeanpustan; L —
CyMMapHas NpOTSHKEHHOCTh PACCUUTHIBAEMON CETH.

[IpyHrMaeTcsa, 4TO pacxoll BOJbI Ha Ka)XJIOM YYaCTKE MAruCTPaJIbHOW CETH
MPONOPIIMOHAJIEH €r0 JUIMHE. JTOT Pacxoji, Ha3bIBa€MbIU nymesbiM, OMPEACSIOT
KaK

Oyr = CGya'

rjae | — qmHa paccMaTpruBaeMOro y9acTKa CeTH, M.

Kaxaplil ygacTok ceT (KpoMe KOHLEBBIX), IOMUMO ITyTE€BOIO PACXOAA (yr,
MPOMYCKAET TPAH3UTHBIN PacXoJl TP, HEOOXOAUMBIN JJIsi MUTAHUS TTOCIEAYIOIINX
y4acTkoB. Toraa pacueTHbli pacxo onpeaesstoT no Gopmysie

qpacq = qu + 015qHyT

BrruncieHHble o paC4€THOMY pacxXo/ly MOTEPU HANOpa B JJUHUSX CETH PABHBI
JNEUCTBUTENBHBIM TOTEPSIM HAlopa B HUX MPH PABHOMEPHOM pa3jgaye BOJBI IO
nivHe. s mpoCTOThl paCYETOB MYTEBBIE PACXOAbI MIPUBOMST K COCPENOTOUYCHHBIM
B y3J1ax ceTu. Torma y3JI0Boi pacxo 1 ONpeAesioT mo Gpopmye

qy3Jl = O,Sanym

rae XQuy— CyMMa IIyTEBBIX PacXxoA0B, IPOTEKAIOIIUX B JIMHUAX CETH,
MIPUMBIKAIOIINUX K JAHHOMY Y3IIy.

JluameTpsl TpyO JIMHHI CETH OMPENEIISIOT KakK

TZie  — pacYeTHBIN pacXo; V — CKOPOCTh ABM)KECHHUS BOJBI B TPyOOTIPOBOIE.

Huamerp TpyOBl 3aBHCHT Kak OT pacxofa, TakK H OT CKOPOCTH.
OpHEHTHPOBOYHO TUAMETP TPYO MHOTIA BEIOMPAIOT MO YKOHOMUYHBIM CKOPOCTSIM,
coctapisitoum 0,7-1,2 m/c. MeHblne 3HauY€HUsT CKOPOCTEH MPUHUMAIOTCS AJIs
TpyO Manoro quameTpa, a 0oJblIne — AJis TpyO OOJBIIEro 1uaMeTpa.

B mpakTuke pacueToB CyIIECTBYIOT TaOJUIIbI, MO3BOJSIOIIUE OIpPENEsATh

IIOTEpU Haropa
h=i-1I
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rae | — yaenbHbIe MOTEpH Haropa (MIPUHUMAIOTCS 110 TaOJIMIIaM pacyuera).
[ToTepu Hamopa MOTYT OBITh TaKXKe OIPECIICHBI 110 (popMyie
2
h =sq",

rne S = Agl-— conporuBnenne muHNYN (Ag — YACITHEHOE COMTPOTUBIICHUE).

['mapaBnuyecKknii pacyeT pPa3BETBICHHBIX CETEH BBITOIHACTCA JOCTATOYHO
IIPOCTO, €CIM U3BECTHBI PACX0/Ibl BOBI B y3JaX CETH, NOCTYIAIOIINE K OTACIbHBIM
norpedburensiM. B sToMm ciydae BHayase BBIYHCISAIOT PACUETHBIE PACXObI; 3aTEM,
MOJIb3YSICh MPUBEICHHBIMU BBIIIE PEKOMEHAAIMSAMYI, HA3HAYAIOT AUAMETPbI JIMHUAN
CETH, [IOCJIEC YETO0 MOTYT OBbITh HaliJIEHbI IOTEPH HAIIOPA HA KAXJIOM y4YacTKe.

OOwmiast moTepst Hamopa IO pacCMAaTPpUBAEMOMY HAIPABICHUIO MOXKET OBITH
ompejeneHa Kak CyMMa IIOTEPh HAmopa B IIOCJIEIOBAaTEIbHO COEAMHEHHBIX
ydacTKax TpyOOIpoOBOJIOB:

h| = i]_l]_ + i2|2 + ...+ inln.

Pacrnipenenenne pacxoq0B BOJBI IO JIMHUAM KOJIBLIEBOM CETH IPOUCXOJIHT B
COOTBETCTBHUH CO CJIEAYIOIIMMH 3aKOHAMHU.

Ilepsowiii 3axon  Kupxeoga: Cymma pacxolioB BOJIbI, MOCTYIAIOIIUX B
paccMaTpUBaeMbIil y3€l, paBHAa CyMME Y3JIOBOrO OTOOpa B JaHHOM Y3J€ H
pPacxoJI0B, BBITEKAIOIIUX U3 Hero. Eciu pacxojipl, mocTynaromue B y3ei, NPUHSThH
CO 3HAKOM «t», a y3JOBOM M BBITEKAIOUIUE PACXOJbl — CO 3HAKOM «—», TO
anredpanyeckas CcyMMa pacxoJIoB Oy/IeT paBHa HyIO, T. €. Xq = 0.

Bmopoti 3axon Kupxeogha: B kaxxqom 3aMKHYTOM KOJIbIIE CETH, 0Opa30BaHHOM
JMHUSIMH CETH, CyMMa IOTEPh HAIlOpa Ha Y4aCTKaX, B KOTOPBIX BOJA JABUXKETCS 110
4acoBOM cTpesike (YCIOBHO MpUHUMAaeMas MOJIOKHUTENbHON), paBHA CyMME NOTEPh
Halopa Ha YydYacTKax, B KOTOpPBIX BOJa JBUXKETCS NPOTUB YACOBOM CTPEIKU
(YCIOBHO TNpPUHMMAeMOW OTpPULATEIBHOM), T.e. anreOpaumveckas cymMma MOTEph
HaIopa B KOJIbLIe paBHa HyI0, Xh = 0.

Jlnst ompenenieHus pacxoJOB BOJBI B CETH,
YAOBJIETBOPSIOIIMX ATUM 3aKOHaM, HEOOXOAMMO
3HaTh JUAMETpbl JUHUW. Jlns HaxoXaeHUud
JMaMETPOB, B MEPBYIO0 OUYEPENb, HY)KHO 3aJaThCs
IIPEIBAPUTEIBHBIM PACIPEACICHHEM PAaCXOJ0B C
cobmoieHneM ux OanaHca B y3nax, T. €. xq = 0.
[To aTM pacxomam BeIOUPAIOT TUAMETPHI JIMHUM,
nociie 4ero NOSIBIISIETCS BO3MOYKHOCTh
OIpPEENICHMS IOTEPh HATIOPA B JTMHUSX.

CymectByerT MHOIO  METOJOB  pacydeTa
KOJIBLIEBBIX ceTel. [IpoBeneHne Takux pacyeToB —
Ahsz + Ahzs - Ahss - Ahy: =0 3a1a4ya OYEHb TPYAOEMKas, U MPU 3HAYUTEIILHOM

YUCJIE KOJEL €€ pEIIeHUE C JOCTaTOYHON

TOYHOCTBIO MOXXHO OCYIICCTBUTHL C IIPUMCHCHHUEM
OBM.

BepHYTBECS B OIJIaBIECHUE
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Jlexnua Ne 10

HUcTouyHNKH BOOCHAOKEHHUA

1. Ilpupoouwvie nodzemmule 1 n08EePXHOCHIHbIE UCMOYHUKIU 6000CHAOMCECHUSL.
2. Coopyaorcerusi 0151 3a00pa NOO3EMHBIX 80O0.

3. Coopyorcenust 0nst 3a00pa NOBEPXHOCHIHBIX BOO.

4. 30Hbl caHUMAapHOU OXPAHbL.

1. Ilpupoousie noozemHvle U NOBEPXHOCHHbIE UCTMOYHUKU B0O00CHADIHCEHUSI.

Bb16op ncTouHMKa SBISETCS OJHOM M3 HamboJiee OTBETCTBEHHBIX 3a7ad Mpu
IPOEKTUPOBAHUU CHUCTEMBI BOJOCHAOXEHHWsA, TaK KakKk OH OIpeaenser B
3HAUUTETLHON CTETICHH XapaKTep CaMOM CHUCTEMbI, HAJIMYHUE B €€ COCTaBe TE€X WIIU
UHBIX COOPYKEHMH, a, CIJIeOBaTeIbHO, CTOMMOCTb W CTPOUTEIBCTBA U
AKCILTyaTaIliH.

Hcemounuk 6o0ocnabicenust 00icer YyO08Iemeopsims CledVIOUUM OCHOBHbIM
mpebo8aHUsM:

a) obecreynBaTh MOJyueHNE HEOOXOAUMBIX KOJIMUYECTB BOJBI C YIETOM POCTa
BOJIOTIOTPEOJICHNS Ha TIEPCIIEKTUBY Pa3BUTHS O0BEKTA;

0) momaBaThb BOJIY TaKOTO KayecTBa, KOTOPOE€ B HAMOONbBIIEH CTENEHH
oTBeuaeT TpeOOBaHUSM MOTpPEOUTENEe WM TO3BOJSET OOCTUYh €ro 3a CYeT
MIPOCTOM M 3KOJIOTHYHON 00pabOTKH UCXOAHOW BOBL;

B) oOecnevrBaTh BO3MOXKHOCTD IOJa49H BOABI TOTPEOUTENISIM C HaWUMEHBIIICH
3aTpaToM CpPEICTB;

r) o0JaaaTh TaKOW MOIIHOCTBIO, YTOOBI pacUETHBIM OTOOpP BOJABI M3 HETO HE
HapyIIaa CIOKUBIIYIOCS KOJIOTHUECKYIO CHCTEMY.

Jis BOJIOCHAOXKEHUSI UCHOJB3YIOTCS NOBEPXHOCMHbIE W NOO3eMHble BOJBIL.
[ToBepXHOCTHBIE HCTOYHHKHA — 3TO PEKH, 03epa, pPEeKe MOps; TMOA3EMHBIC
UCTOYHUKH — TPYHTOBBIC U apTE3UAaHCKUE BOJIbI, M POJTHUKH.

Ilpupoonvie BOABI TPEACTABISIIOT COOOM COOCTBEHHO BOJY, B KOTOpOH
HaxoJATCS  PACTBOPCHHBIE HEOPTaHWMYECKHWE W  OPraHWUYEeCKUE IPUMECH,

HEpPAaCTBOPHMMBIE NPUMECH — B3BCIICHHBIE BEIIECTBA M KOJUIOMJBI, a4 TaKXKe
MUKPOCKOMTMYECKHE BOAOPOCIM M MHUKPOOPTaHHU3MBI, OAKTEpPUU MU HUX CIIOPHI,
BHUPYCHI.

KauecTtBOo Bcex nosepxHocmmubix BOJ CUJIBHO 3aBUCUT OT aTMOC(EpPHBIX
OCaJIKOB M TasHHUs CHEroB. Boma B OOJIBIIMHCTBE peK oOJafaeT 3HAUMTENIbHON
MYTHOCTBIO, BBICOKUM COJIEpKaHMEM OPraHUYECKUX BEUIECTB U OaKTepHil, a 4acTo
Y 3HAYUTEJIBbHON IBETHOCTBIO.

Iloo3emnble BOIBI, KaK MPaBHJIO, HE COJAEPXKAT B3BEIIEHHBIX BEIIECTB (T.C.
BECbMa MPO3payvHbl), 00JaJal0T HU3KOM OaKTepHadbHOW 3arpsi3HEHHOCTHIO, HO
Hapsgy C STUMHU IOJIOKUTEIbHBIMH KadeCTBAMHM BO MHOTHX CIy4asix CHIJIBHO
MUHEPaIN30BaHBbI.
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TpyHTOBbIE BOABI

PoaHuku

Mexnnacrosble soaibl

BoaoynopHbie nnacTst

Ilpu evib0pe ucmounuka 6000cHabI’ceHUs: CAEAYET YUUTHIBATh KAYE€CTBO BOJIbI
1 €r0 MOIITHOCTb.

JI71s XO3sICTBEHHO-TIMTHEBOTO BOJOCHAOKEHNS PEKOMEHTyEeTCS UCIIOJIb30BATh
noo03eMHble UCMOYHUKU B00bl, OTKa3 OT KOTOPHIX TpeOyeT BCECTOPOHHETO
obocHoBanusA. [lpm HaMMUMM HECKOJBKMX HWCTOYHUKOB BOJBI TMPHUOETaloT K
TEXHUKO-DKOHOMHYECKOMY CPaBHEHUIO BO3MOYKHBIX BaPHAHTOB.

OcHogHble nokazamenu Ka4ecmsea npupoOHbIX 800:

¢busnueckue (Temneparypa, 3NEKTPOIPOBOJIHOCTB);

opraHojienTuyeckue  (3amax,  NPUBKYC,  MYTHOCTb,  LIBETHOCTb,
MpPO3pPaYHOCTh); XUMHUYECKHe (oOIas MUHEpanu3alus, BOJAOPOIHBIM
MoKa3aTenb, JKECTKOCTh, OKHCIISIEMOCTh, COJACP)KAHHE  Pa3IUIHBIX
OpPTaHMYECKUX ¥ HEOPTraHMYECKHUX MpruMeceit);

OAKTEpPUOJOTUYECKHE U Mapa3suTojorhyeckue (odiiee MUKpOOHOE YHCIIO,
coziepaHue B Bojie OaKTepuid U UX CIIOP, BUPYCOB);

rupoduoorndeckue ((GUTOMIIAHKTOH U 300TIJIAHKTOH);

paauarmonsbie (001as o- u -paTuoakTUBHOCTS).

O6pasosaHue Noa3eMHbIX BOA K NnOO03eMHbIM MCTOYHHKAM
BOJIOCHAOKEHUS OTHOCATCS
MOA3EMHBIE  BOJBI, OOpaszyromuecs
BCJICACTBUE TPOCAYMBAHUS B 3EMITIO
aTMOC(EPHBIX U MOBEPXHOCTHHIX BOJI.

TP To o e [lom3emHble  BOABI  MOTYT  OBITh

MeXnnacTosble BoAbl

Oe3HaMOPHBIMU u HAIMOPHBIMU
(apTe3UaHCKUMH).
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Pacnono)xeHue rpoyHToBbIX BOA

nanuynopnx} FOPUIOHT

BOAOYNOPHbIA FOPUIONT

.
P |

B xonoamax wiaM CKBaKMHAaX,

besnanopuuie BOJIbI 3aM0JIHAIOT
BOJOHOCHBIC TOPU30HTHI HE
MOJIHOCTBIO W HMMEIOT CBOOOIHYIO
IIOBEPXHOCT. besznanopuslie

MOA3E€MHBIE  BOJBI  TIEPBOTO  OT
MOBEPXHOCTH 3€MJIM  BOJOHOCHOTO
TOPU30HTA HA3BIBAIOTCS TPYHTOBBIMHU.
['pyHTOBBIE BOIBI XapaKTEPU3YIOTCS
MOBBIIICHHON 3arpsi3HEHHOCTHIO,
MO3TOMY TpPH HMX HCIOJb30BAHUU B
OOJBIIMHCTBE CIlydaeB HeoOXoauma
OYHCTKA.

Hanopusie (apTe3naHckue) BOJBI
3aMoJHSAIOT BOJOHOCHBIE TOPU3OHTHI
nojgHocThio. [Ipu oTkauke BOAbI U3
KOJIOZIIIAa YPOBEHBb €€ CHWIKAETCS, TIPH
3TOM TeM OOJIbIIe, YeM HHTCHCHBHEE
OTKadJKa.

Hamoprbple BOJBI, Kak TPaBHUIIO,
XapaKTEPHUIYIOTCS BBICOKHM
Ka4eCTBOM M B OOJIBIIIMHCTBE CITydacB
MOTYT HCIIOJIb30BATHCS TUTST
X035IMCTBEHHO-TIUTHEBBIX 1ieiel  0e3
OUYHCTKH.

be3namnopHbie ¥ HAMOPHBIE BOJIBI
MOTYT BBIXOAUTh Ha TOBEPXHOCTD
3eMJII B BHUJE POIJHUKOB. BbIxon
Oe3HAMOPHBIX BOJI Ha3bIBAIOT
HUCXOJISAIIAM KITFOUOM.

BCKPBIBAIOIIHUX HAIIOPHBIC BOAOHOCHLIC

TOPU30HTHI, BOJA MOJAHUMAETCA JO HEKOTOPOW MbE30OMETPUUECKON JIMHUU. Ecim
MbE30METpUYECKasl JTUHUS MPOXOJUT BBIIIE MOBEPXHOCTHU 3€MJIM, TO HAOII01aeTCs

HU3JINB BOAHI.
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lerceccuonion Gmmwa;;;u' bodovenponycener’  Hanopnoa YpOBEHS BOJIBL,

j Mo 0005 nagem (roodag, p o
i ol e foodin) PIOEIEETe —  ycTaHaBIMBAIOLIMICS B
SORO RS KONIOAIIE IIPU OTCYTCTBUH
| foradt) 3a0opa BOJBI, Ha3bIBACTCS
Nl cmamu4eckum. [Ipn

.
== Ll . - O€3HAIIOPHBIX BOJAX
e il , == L craTHueckuit YPOBCHb
Bodorocswy naim 11| Bodoroerend nnachn
g COBMAMaeT C  ypPOBHEM
77T YT AT T
MOI3EMHBIX  BO npu
Prgsrmy Godyrap A A p

Srabers By HallOPHBIX ~ BOJaX — C

fou amvaue ﬁ’%ﬁmﬁm bE30METPUUECKOM TMHUEH.

[Ipu oTkauke BOJBI U3
KOJIoA1a YPOBEHB ee
CHUXKAETCS, MpPUYEM TEM
OOoJbIIIe, YEM HMHTCHCHBHEE
OTKayKa.

Takoil ypoBeHb Ha3zbIBaeTcs oOunamuveckum. [IOHMKEHHE TUHAMHYECKOTO
YPOBHSI MPOTOPIIMOHAIBHO KOJMYECTBY OTKaunBaeMOM BOjbl. KojimuecTBO BO/IBI,
KOTOPOE MOKET ObITh OTKAUEHO MPU MOHWKEHUU JUHAMUYECKOTO YpOBHS Ha 1 M,
Ha3bIBACTCS YOelbHbiM O0ebOumom. YPOBEHb BOJBl U MhE30METPUUECKUE JIMHHH,
YCTAHOBMBIIIEECS BOKPYT KOJIOAIEB M CKBAXKHMH TMPU OTKA4YKe BOJBI, OOpazyroT
KPUBBIE JIETIPECCUM.

K nosepxnocmuvim  ucmounuxam  800ocHabicenuss OTHOCATCS — PEKH,
BOJOXPAHWININA, O3epa M Mops. s pek xapakTepHO CE30HHOE KoJjiebaHue
pacxola M KauyecTBa BOJbl. BomoxpaHuiuiaM CBONCTBEHHBI Majas MYTHOCTD,
BBICOKAs LIBETHOCTh BOJbI M HAIMUKE B HEW TUIAHKTOHA B JieTHee Bpemsi. KauecTBo
BOJIBI B 03€pax XapakTepu3yeTcsl OoJbIIUM pasHOoOOpa3zueM. Mopckasi Boja MOXKET
WCTIONB30BAThCS IS 1I€JIe MPOMBIIIJIEHHOTO0 BOJAOCHAOXKEHUS, & MPU OTCYTCTBUU
MPECHBIX BOA — W JJIs1 LIeJIeH XO3SIMCTBEHHO-NIMTHEBOIO BOJOCHAOKEHHS TOCIE
OTIPECHEHUS.

2. Coopyaicenus 0151 3a60pa NOO3eMHbIX 800.

Br16op THMa COOpY)XKCHHH W CXEMBI MX PA3MEIICHUS 3aBUCUT OT TIIyOWHBI
3aJieraHds BOJOHOCHOTO IIJIacTa, €r0 MOIIMHOCTH W BOJOOOWIBHOCTH, YCJIOBHUMN
3aJieraHusl, T€OJOTUIECKUX U TUIPOTEOIOTHUECKIX YCIOBHM.

CoopyxeHusi, TPUMEHSIEMbIE JIJIsl 3aXBaTa MOA3EMHBIX BOJI, HOJPA3IEISIOTCS
Ha CJICNYIOUIME TPYNIBI: CKBAXUHBI (TpyOdaThie OypOBBIE KOJIOIIGI), IIAXTHBIC
KOJIONIIBI, TOPHW30HTAJIIbHBIE BOA03a00pBI, JydeBbIE BOA03a00pHI, KamTax
HMCTOYHHUKOB.

Ckeadicunbl yCTpanBaeMble TTyTeM OypeHwUs], TpeaHa3HAYCHBI T TpUeMa Kak
HATIOPHBIX, TaK ¥ OE3HAMOPHBIX MOA3EMHBIX BOJI, 3aJIETAIIINX HA TIyOnHE OoJiee
30 M. DOrto Haubonee pacrIpOCTPAHECHHBIM THIT BOI03a0OPHBIX COOPYKEHUM
MOJ3EMHBIX BOJA. B pBIXJBIX TpyHTaX CTEHKH CKBOXHH KpEMAT OOCaIHBIMU
TpyOamu. s npenoxpaHeHUs] CKBaXUHBI OT IOTa/IaHUsl B HEE YacTHUI[ TPYHTa U3
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BOJIOHOCHOTO IJIacTa €€, KaK MpaBuiio, 00opyaAyoT GuiabTpoM. Tum GuiabTpa v ero
KOHCTPYKIIUIO BHIOMPAIOT B 3aBUCUMOCTH OT BOJIOHOCHOM MOPO/IBI.

Yempoticmeo cxsasrcunvl:

y 1 — o6cannas TpyOa; 2 — puabTp; 3 — CaTbHUK.

CKBa)XMHBI pPAcCMoNaraloT MEPHeHIUKYISIPHO HampaBICHUIO
MOTOKA MOA3eMHBIX BOJ. [lpu caMOM3IMBAIOMIMUXCS CKBaKMHAX
BOJIa OTBOJHUTCS CaMOTEKOM B COOpHBIM pe3epByap, a 3aTeMm
nepekaunBaeTcs JIMOO Ha OUYHUCTHBIE COOPYXKEHHS, JIMOO
notpedutensm. Ilpu riayOokoM 3alieraHuu JAUHAMUYECKOTO
YPOBHS CKB)XHHBI OOOpPYAYIOT apTE3MAaHCKHUMH HACOCaAMU WITU
spauptamu. B 3aBUCHUMOCTM OT TPYHTOBBIX YCIOBUH Haj
B0/103a00pHOM CKBaXKMHOM YCTpauBalOT MaBWJIBOH WK KaMepy
U3 KUpIu4a, 0ETOHAa WK jKeJe300€eToHa.

4,

lllaxmnvle Kon0Oybl TPUMEHSAIOT Jisi 3a00pa BOJLI W3 MaJOMOIIHBIX
BOJIOHOCHBIX ILJIACTOB, 3ajierarloiux Ha riayouHe A0 30 M OT MOBEPXHOCTH 3€MIIH.
Nx BBIMONHAIOT M3 KUpNHM4Ya, OETOHA, Kejlne300eToHa, JiepeBa W KaMHs. Bopa
MOCTYNAET B KOJIOJIEI] Yepe3 OOKOBBIE OTBEPCTHS, yCTPaBaeMble B CTEHKAX, U JHO,
3aChIIIAaHHOE KPYIMHO3EPHUCTHIM MaTepuasioM. 3a00p BOJABI M3 IIAXTHOTO KOJIO/IA
OCYILIECTBIISIETCA C MOMOIIBI0 CU(POHOB MM HAacocoB. JlJIsi 3alUTHI KOJOJA OT
MOMNaJaHusl 3arpsi3HEHUM M TMOBEPXHOCTHBIX CTOKOB BOKPYI HEro YCTpPauBaroT
OTCBINKY C MOIIICHUEM KaMHEM.

Crenku konoaua nogauMaroT Ha 0,8-1 M Hag MOBEpXHOCTHIO 3eMiu. CBepXy
KOJIOAEI] 3aKPBIBAIOT KPBILLIKOM.

HecosepLueHHbIA CoeepLueHHbIR CosepLueHHbIR BOUINANCKA
(HenonHbi) konopey (nonHbiit) konogey Konoaew ¢ symncgom

CBeMMbLLL YX8aAM 0N
3axpyuueanuﬂ eenmunn

/—Ju)mnuﬂ 80001POBOO

I'opuzonmanvrvle 60003a60pbl YyCTPAUBAIOT B MpeEJeIax BOJAOHOCHOTO IJIacTa
Ha TiyOuHe 6-8 M IpHU HE3HAUYMTENIbHON ero MoiHocTH. Bomo3abop pacnonaraior
NEPIECHIUKYISAPHO HAMpPaBICHUIO BWKEHHUS TPYHTOBOTO IMOTOKA C YKJIOHOM B
CTOPOHY COOpHOro KOJOAIa, OTKyJa BoJa 3al0upaerca HacocamMu. Jlis 3Tux
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BOJ103a00PHBIX COOPYKEHUN HCIONB3YIOT Tep(oprupoBaHHbIE OCTOHHBIE TPYObI
KPYTJIOTO WM OBOUAAQIBHOIO cedeHHs. Bokpyr TpyO ycTpauBarOT TIpaBUHHO-
MecyaHyr OOCHITIKY, KOTOpasi MPea0TBpaIaeT MonajgaHue B BOIY YaCTHIl TPYHTA.
[Ipu 3HaumTeNnpHOU IMHE BOJ03abopa uepe3 kaxabie 50-150 M ycTpamBaroT

CMOTpOBBIE KOJIOAUBI, MPEAHA3HAYEHHBIE U1 OCMOTpPA, OYHUCTKH, BEHTWISLUU
TpyOONIPOBOJOB U B3ATHSI IPOO BOJBI.

/2 Cm. yp. nods.Bod T'opuzonmanvnulil
60003a60p:
SIAVIA ARV ANV 1
R - TOpU30HTATIBHBIE
L Y ¥ YgN Y3 y BOOCOOpBI; 2 — COOpHBIN
Co o ==_"__ = ——=—_"w_.—J1 Kouozew; 3 — BOJOHOCHBIH
7 L ’ . _
LYY e 4 1 I1acT, 4 BOJOYIIOP
1

Jlyuesoul 60003a60p IPUMEHSIOT AJ1s1 3a00pa MOAPYCIOBBIX U TTOJA3EMHBIX BOJI,
HEC WMEIOIMUX THTAaHUE W3 OTKPBITBIX BOJOEMOB. Bomo3abopsl 3TOro THITA
MPEIyCMaTPUBAIOT TIPH 3aJIeTaHUHM BOJOHOCHBIX TUIACTOB Ha TITyOnHE He Ooee 15-
20 ™. JlyueBoil BO/03a00p MpEACTABISET COOOM Pa3HOBUIHOCTH IIAXTHOTO
KO0JI0/11a, 000PYI0BaHHOIO BOJOIPHEMHBIMH (DHIBTPAMHU C IPEHAMM.

AN
SRR

\\%‘\%ﬁm‘\&\ “
i

fh‘

ALY

AN

1\

AN
QU
ARR!
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Jlyuesotii 6ooozabop: 1 —
BOJIOCOOPHBIN KOJIOJIEIT
(mraxra); 2 —
nepdopupoBaHHbIE
CTajJbHbIE TPYOBI; 3 —
HaropHas Tpyoa.

JlpeHsl pacrnoJiaraloT B BOJOHOCHOM CJIO€ PaJUalIbHO MO OTHOUIIEHUIO K
kojonany. WX  BRIMOJHSAOT W3 1epOpUPOBAHHBIX  CTAIbHBIX  TPYO,
MPOKJIAJbIBAEMBIX CHOCOOOM MpOJaBIMBaHUS M3 cOOpHOro Kojoaua. Jlydesbie
B0/103200pbI MO3BOJISIOT MAKCUMAJIBHO HCIIOIb30BaTh BOJOHOCHBIE CIIOH.



Bogonpuemurie coopy:kenus A8 Kanrtaxa BOCXOAAWMX (@) w mucxopamux (6)

POLHHKOB

/ — BONOMPHCMHAR KaMepa; 2 — JOK AAR OCMOTPa: J — BEHTHANUROHHAR TPyGa; 4 — raumauufl 3aMox;
§ — nepeaus; 6 — pacxoaHan TpyGa; 7 — cKaAbHMA TpyHT; 8 — ofpatumit uaALTP; 9 — BOAONPHEMHOE
orBepcTie; 10 — BojoHocKuR naacr; J/ — monoynop

Jlnst  uMcronb30BaHUS —POJHUKOBOM  (KJIFOYEBOM) BOABI, OTIMYAIOIICHCS
BBICOKMMM [IOKa3aTeJSIMA KadyeCTBa, NPUMEHSIOT KanmadicHvle COOPYKEHMUS,
KOTOpbIE TIPEACTABIIAIOT COO0M KaMephl THUIMA MIAXTHBIX KOJOJIIEB, YCTPAUBAEMBIX
B MeECT€ BBIXOJa BOJBL. 3a00p HUCXOMASIIUX TOTOKOB POJHUKOBOM BOJIbI
OCYIIECTBJISIETCS. 4Yepe3 OOKOBBbIE CTEHKH KOJIOAIEB, B KOTOPBIX YCTPaWBaIOT
MIPUEMHBIC OTBEPCTHSL. DTHU OTBEPCTUS C HAPYKHOM CTOPOHBI 00OPYHOBaHBI
GbuIbTpOM U3 KaMHEW, rpaBus, MecKa, YTO MPEMATCTBYET MOMAJaHUI0 B KaMmepy
HaHOCOB. M3 Kon0a1eB Boja no TpydaM OTBOJUTCS B 3alIaCHOM pe3epByap.

3. Coopyaicerust 0151 3a60pa NOBEPXHOCHHBIX 800

B  npaktuke  BogocHaOkeHHMs ~— HaubojJee  4YacTo  UCIOJIb3yEeMbIMH
MOBEPXHOCTHBIMU HWCTOYHUKAMU SBIAIOTCS peku. Ha BpIOOp THMa peyHBIX
BOJIONPUEMHUKOB BIMSIIOT: aMIUIMTyAa KoJeOaHUN ypOBHS BOJBI, JIEJOBbIE
ycioBus, Tonorpadus Oepera u JIHa PeKU B MECTE BOJ103a00pa, XapaKTep TPyHTOB
u Jp. PazHooOpa3ue MECTHBIX MPHUPOAHBIX YCIOBHM B COYETAHUU C PA3NUYHBIMU
KOJIMYEeCTBAMHU 3a0MpaeMoi BOJIbI 00YCIIOBIUBAET BechMa O0JIbIIOE pazHooOpasue
KOHCTPYKIIMH BOJIONIPUEMHBIX COOPYKEHUMU.

Bono3abopHbie coopykeHus H6epeco6o2o TUIA MPUMEHSIOT IPU OTHOCUTEIBHO
KpyToM Oepere ¥ HaJlM4uU IIyOuH, 00eCleunBaOIIMX yCIOBUs 3a00pa Boabl. Mx
pacmojarairoT Ha CKJIIOHE Oepera ¢ MPHEMOM BOJIbI HEMOCPEACTBEHHO M3 pycia
peKu.
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BogonpueMHUKn GeperoBoro TMNa: 4 — COBMELULEHHbI; 6 — pa3sgenbHbIi;

1 - BogonpueMHbli Konogel; 2 — BXOAHble OKHa; 3 — NpMeMHan KaMepa; 4 - BCachl-
BaloLlasa KaMepa; 5 — Hacockl; 6 — MalWWHHbLIA 3an; 7 - BcacbiBatowe Tpybonposoabl

BoonpueMHHKH 3THUX BOA03a00pOB OBIBAIOT ABYX BHJIOB: pazdeibHble W
cosemeujerntvle ¢ HaCOCHOM cTaHIiueil. CoBMEIIeHHe HACOCHOM cTaHIuU | rmoabema
W BOJOIPHUEMHOTO COOPYKEHUA TMPEIyCMAaTPUBAETCA B 3aBUCUMOCTH  OT
aMIUTATYAbl KOJeOaHus BOJABI B HCTOYHUKE, BCACHIBAIOIIEH CIOCOOHOCTH
YCTaHABJIMBAEMbIX HACOCOB, F'€OJIOTUYECKUX U THAPOJIOTUUECKUX YCIOBUM.

BoniozabopHbie coOpyXeHUsl pycio8o2o TUTA MPUMEHSIOT TIPU OTHOCUTEIHHO
nojorom Oepere, koraa TpeOyeMble sl 3a00pa BOJbI TUIYOMHBI HaXOMSITCS Ha
OOJIBIIIOM PacCTOSTHUM OT Oepera.
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BogonpueMHuK pycnoBoro TMna: 1 — oronoBok; 2 - caMoTeuyHaa NWHMA;
3 - beperoeoil Konogey; 4 — HACOCHAaA CTaHUMA

KoHcTpyKIiust orosioBka 3aBUCHT OT KOJIMYECTBA 3a0UpaeMOil BOJIbI, TTyOUHBI
peKH, JEeNOBBIX YCJIOBHMH, xapakrepa rpyHta W T.a. CyHIECTBYIOT TpHU THUMA
OTOJIOBKOB!: 3aTOIUICHHbIE, 3aTariuBaeMbie BBICOKUMU BOJIAMHU U
He3aTamBaemble. CaMOTEUHBIE BOJOBOJIBI COCIUHSIOT OTOJIOBOK C O€peroBbIM
KoJozueM. Yucino BoJOBOIOB MPUHUMAIOT PABHBIM YHCITYy CEKIIMM OroJIOBKa, HO HE
MEHEE JBYX.

K cneyuanvnoiv BOm03a0OpHBIM COOPYKEHHUAM MOTYT OBITh OTHECEHBI
BOJOIPHEMHBIE KOBIIM, MEPEABMKHBIE M IUIaBy4YHE BOJ03a0Ophl, a TaKxKe
COOpPY’KEeHHMSI 110 3a00pY BOJABI U3 BOJIOXPAHIIIUI, TOPHBIX PEK U MOPEH.
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Booonpuemmuwiii  koéw  TpeACTaBiAseT CcOOOW HCKYCCTBEHHBIM  3aJIMB,
oOpa3oBaHHbIN qamO0ii. [IpuMeHsIoT uxX 11t OOpPHOBI C MIYTON U JUIsl YaCTUYHOTO
OCBETJICHHS BOJIBI.

Hﬂaeyque BOI[03360pHBIe COOPYKCHUA TNPHUMCHAIOT I BPCMCHHOTO
BOI[OCHa6)KeHI/I$I B YCJIOBHAX 3HAYUTCIBHBIX KoJIcOaHuH YpOBHA BOJBI B
HCTOYHHKEC.

4. 30Hbl caHumapHou oxpanvl

Co3nanve caHUTapHBIX 30H HEOOXOIMMO ISl MPEAOTBPALECHUS 3arpsA3HEHUS
HMCTOYHUKOB  XO3SIICTBEHHO-MUTHEBOTO  BOAOCHaOkeHUs. OHM  OXBaThIBAIOT
AKCIUTyaTUPYyEMBIH BOJIOEM U 4acTh OacceiiHa ero nmutanusa. Ha atoit Tepputopuu,
KaK MPaBUJIO, OPTaHU3YIOT TPU MOSICA CAHUTAPHBIX 30H, B KAKIOM U3 KOTOPBIX
YCTaHABIMBAIOT OCOOBIA PEXUM, CAHUTAPHBIM HAA30p W KOHTPOJIb 32 KAYECTBOM
BO/JIbI B UICTOYHUKE.

['panunibl mepBOro Tmosica 30HBI CAHUTAPHOW OXpaHBI (CTPOTOTO PEXHUMA)
OTPaHWYMBAIOT HCTOYHHUK B MecTe 3abopa BOJbI U IUIOMIAJKY, 3aHUMAEMYIO
BOJI03a00paMy, HACOCHBIMH  CTAHIIUSIMH, OYHCTHBIMU  COOPYXCHHUSIMU U
pe3epByapaMu YUCTOM BOJbI. OJTOT TMOSC OXBAThIBAET AKBATOPUIO PEK H
MOIBOIAIIMX KaHAJIOB HE MeHee yeM Ha 200 M oT Bo103a00pa BBEPX MO TEYCHUIO U
He meHee 100 M BHU3 o TeueHwuto. [lo mpuseraromemy Oepery oHa MPOXOJUT Ha
paccTtosiHuM He MeHee, yeM Ha 100 M oT nuHuM ype3a BOJbl TP MaKCUMAIbHOM
YpPOBHE.
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30Ha CaHUTApHON OXpaHbl nEp8O20 nosca I BOJOXPAHWIMIL H O3€p
OXBaThIBACTCS T'paHMIICH, poxoxsme Ha paccrosaun 100 M ot Bojo3zabopa 1o
BCEl akBaTOpUM HCTOYHUKA K Oepery. JlJis MOA3EMHBIX HCTOYHUKOB TpaHUIIA
MPOXOAMT B paguyce 30 M 0T BO03a00pa, €CIIM HCTOYHUK HAJIEAKHO 3aIIUILEH; PU
OTCYTCTBUU TapaHTUN HAJEKHOU 3alUThI TPaHUIIA MOsACA MPOXOJIUT B paguyce S0
M. B caHuTapHOil 30HE MEPBOro IMosica 3ampelieHO MpeObIBaHUE JIOJEH, HE
CBSI3aHHBIX C DKCIUTyaTallUEeW COOPYKEHUM.

Bmopoti nosc oxBaTbIBaeT TEPPUTOPHIO MO OOEUM CTOPOHAM pEKH Ha
paccrossanu 500-1000 M BBepX IO TEYEHUIO pEKU. 30HA CAHUTAPHOW OXPaHbl 3TOTO
nosica HazHayaeTcsl UCXOAS M3 MpoOera BOJbI OT €ro rpaHullbl 10 BOj03abopa B
TedeHue 3 CyTOK IMpH pacxojie Boabl 95%-i1 obecrnieueHHOCTH. ['paHuUIlbI BTOPOTO
nosica 3CO omnpeaenstorcsl pacdyeTamMu, YYHUTHIBAIOIIMMHU BpPEMsI MPOJBHXKEHUS
MUKpPOOHOTO 3arpsi3HeHUs BOABI J0 BO/I03a00pa, MPUHUMAEMOE B 3aBUCUMOCTH OT
KJIMMAaTUYECKUX PalOHOB M THAPOTrEOJIOTMYECKUX YCIOBUU  (3alUILIEHHOCTH
noazeMubix Boxa) oT 100 mo 400 cyrok. Jns Pecnybnuku benapyce 310 Bpems
coctasisier 400 CyTOK I8 HEAOCTATOYHO 3alMILEHHBIX MOA3eMHBIX Boa U 200
CYTOK — JIJIs 3aIUIIIEHHBIX MMOJI3EMHBIX BO/I.

Tpemuti nosic 0XBaThIBAET TEPPUTOPUIO, OKPYKAIOIIYIO MCTOYHHK, KOTOpas
OKa3bIBaCT BJIUsSHME Ha (HOPMHUPOBAHME B HEM KadecTBa BOJbL. [ paHUIIBI
TEPPUTOPHUH TPETHETO MOSCA ONMPEACIIAIOTCS UCXO0I U3 BO3MOKHOCTHU 3arpsi3HEHUS
HMCTOYHUKA XMMUYECKUMU BellecTBaMu. [Ipu onpenenenun rpaHull TpEThEro mosica
3CO pacyeTHbBIMM METOJAMHU YYUTBHIBAETCS BpPEMSI MPOJBHKEHUS XHUMHUYECKOTO
3arpsi3HEHHsS] BOJBI JI0 BOJ03a00pa, KOTOPOE MOJDKHO OBITH OOJbIINE MPUHITOU
POJOJDKUTEIPHOCTH  dKCIUTyaTaluu Bojo3adopa (25-50 mer). Ecnu 3amache
MOJ3EMHBIX  BOJ  OOECHEUMBAIOT HEOTPAHWYCHHBIA CPOK  OKCIUTyaTalluu
BO/103a00pa, TPETHH MOSIC JOJDKEH o0ecneunTh Oojiee JUIMTEIbHOE COXpaHEHHE
BOJIBI.

lIpasosoe pecynuposanue 6 obracmu O0Xpamvl UCHOYHUKOS NUMBEBO2O
gooocHabocenusi 6 Pecnybnuxe Bbenapyco ocywecmensemcs ¢ coomeemcmeuu ¢
Canumapuoivu Hopmamu u npasunamu «Ipebosanusi Kk opeanuzayuu 30H
CAHUMAPHOU OXPAHbL UCMOYHUKOE U UYEHMPAIUZ08AHHBIX CUCEM NUMbEB020

gooocHabocenus»y, yme. Ilocmanoénenuem MmuHucmepcmea 30pagoOXPAHEHUS
Pecnyonuxu Benapycoe Ne 142 30.12.2016.

BepHVYThCS B OTJ1aBlICHIE
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Jexnua Ne 11

Coopy:xeHusi Ha CeTH BOJOCHAOKEHUS

1. Booonoovemuvie ycmpoucmea u HacoCHble CIAaHUULL.
2. 3anacubvle u pe2yaupyrouue emMKoCmu.

3. Pezepsyapwi uucmoti 600bl.

4. Booonanopuie bawinu.

1. Booonoovemuvie ycmpoucmea u HacoCHble CMAHYUU.

Hacocbt — 0aHO W3 OCHOBHBIX CPEJCTB, HCIONB3YEMBIX TpPH HAIIOPHOM
TPAaHCIIOPTUPOBAHUHU BOJIBI. B HacTosIIee BpeMsl CYIIECTBYEeT MHOKECTBO HaCOCOB,
Pa3IUYAIONIUXCsl MPUHIIUIIOM JACHCTBUS, KOHCTPYKITUEH U T.1I.

PaGota kaxxgoro Hacoca XapaKTepU3YyeTCs CICAYIOUIMMHU TEXHUYECKUMU
napamMeTpaMu:

Mmojgavuci; MOTPeOJIIEMOI MOIIHOCTHIO;
HAIopoM; KIII;
4aCcTOTOM BpaleHus: pabouero Kojieca; BEICOTOM BCACHLIBAHUSL.

llooaua macoca (, — 00beM (WM Macca) KXUIKOW Cpejbl, MOoJaBaeMoun
HacOCOM B €IMHUILY BPEMEHHU.

Hanop H — npupailieHue yJIeIbHONW SHEPTUHU TOTOKA CPEbl IPU IPOXOKICHUU
ee yepe3 paboune opraHbl Hacoca.

Mowmnocms nacoca N, pacxomyemas Jyisi CO3/IaHUs ONPENECIICHHBIX Qn U H:

N =pgq., Hn,

p — IJIOTHOCTH CPEJIbl; g — YCKOpeHHe cBoOoiHOTO maaeHus; 1 — KI1JI.

Koaghguyuenm nonesnoco oOevicmeusi Hacoca 1), TPEICTaBISIET CcoOoM
OTHOIIIEHUE T0JIe3HOM MoIIHOCTH N=pggnH k moiHocTu Hacoca N :

n= N 0 IN.

[Tone3nass MONIIHOCTh BCErjJia MEHbIIE MOIIHOCTH Hacoca Hu3-3a TOTEPH,
BO3HUKAIOIIUX B HEM.

B 1ueHTpanu3oBaHHBIX CHCTeMaX BOJOCHAOXKEHHSI Haubojee MIHUPOKO
MIPUMEHSIOTCS YeHMpPOoOEeNCHblE HACOCHL.

[lepenaua sHeprum mnepeKauynBaeMoON KXUIAKOCTH B IEHTPOOSKHBIX HAcocax
MIPOUCXONT B Pe3yJbTaTe B3aUMOJICHCTBUS JIOMATOK pab0Overo Kojieca ¢ MOTOKOM.
[Tog neiicTBMEM 1EHTPOOEKHOW CHIIBI KHUAKOCTH OTOpAchIBaeTCs OT IIEHTPA
pabouero kojeca (ecacwvlsawowas noiocms) K ero nepudepun (ranopuas
nonocmy). Pabouee kojeco, pacmoyioKEHHOE B KOPITyce Hacoca, MPUBOJIUTCS BO
BpanieHue sJjekTpoasurareneM. C TOPIEBONM CTOPOHBI K IIEHTPY KopIryca
OPUCOCIMHEH  BCACHIBAIOMIMK  MaTpyOOK, uepe3 KOTOPbId C  MOMOIIbIO
BCaChIBAaIOIIEH TPyObl TMOABOJAUTCSA TMepekadnmBaemas KUAKOoCTh. OT Hacoca
KUJIKOCTh OTBOJUTCS 4YEpe3 HAMOPHBIM MaTpyOOK, K KOTOPOMY IPUCOCTUHEH
HanopHbIN TpyoOomnpoBoa. [lepea 3amyckom Hacoca €ro KOpIyc M BCachIBarOUIUIN
TPYOONIPOBO/I 3aMOIHSIOT BOAOK.
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CTOpOHa HarHeTaHua HanpaeneHue
&H IS BpauieHuAa
-y U

Pabouee

Padouee Koneco

Koneco

Hanpaenenue

Kopnyc Hacoca Oucbbysop noToka

LleHTpoGeXHbIM HAcoc, NonepeyYHbIn paspes

LleHTpOoOekKHBIE HACOCKI KIACCUDUITUPYIOTCS:

® 10 HaIopy,

e yyciy pabo4nx Kojec (OJHOCTYIIEHYaThle U MHOTOCTYIIEHYAThIE),

® DPACMOJIOKEHHIO Bajia (BEpTUKAIbHBIC U TOPU3OHTAIBHBIE),

® BUJly TEpPEKayYMBaeMOW >KUIKOCTH (BOJOMPOBOJHBIC, KaHAIU3AIMOHHBIE,

Ter10(hUKaAMOHHbBIE, KUCIOTHBIE, TPYHTOBEIE),

® 10 OABOAY BOJIbI (OJTHO- U ABYXCTOPOHHETO BXO/1a).

Jlnst HOpMabHOM paboOTHI IIEHTPOOESKHBIX HACOCOB HEOOXOAMMO, YTOOBI
BaKyyM BO BCAaCHIBAIOIIEM MaTpyOKe HE MPEBBIAT OMPEICICHHON BEITUYMHBI,
HA3bIBAEMOM JIOIYCTUMOM BAaKyyMMETPUUECKOW BBICOTOM BCachblBaHUA Hpu o
KOTOpasi 3aBUCUT OT psina mapamerpoB. OOBIYHO OHA HE TMpeBbIMIaeT 6-7 M.
BricOTHOE pacnoyio’keHHe Hacoca MO OTHOILICHHIO K YPOBHIO BOJIbI B MCTOYHHUKE
Xapakrtepuszyercs reomerpudyeckon H, u Bakyymmerpuueckol Hg,, BbICOTOM
BCACBIBaHUSI.

l'eomempuueckas evicoma ecacviganusi H,, paBHa pa3HOCTU OTMETOK YPOBHS
BOJIbI B MCTOYHHUKE M IIEHTpa Koseca. YToObl HacOC MOT MEPEKAuUBaTh KUIKYIO
cpeny, HaxoMsIIyloCs HUXKE OTMETKU YCTaHOBKHM Hacoca, MOCJICAHUN Ha BXOJIC B
pabouee K0JIeCO JIOJDKEH Co37aBaTh BAKYYMMETPUUECKOE JaBJICHUE.

Bakyymmempuueckas evlcoma écacviéaruisi ONpeNenseTcs mo Gopmyse:

Heak = (pa _psak)/pgl
TJI€ Pa ¥ Ppax — AaTMOCHEPHOE U BAKYYMMETPUUIECKOE TABJICHHE.
['eomeTpuueckast 1 BAKYyMMETPHUUECKAs BbICOTHI CBSI3aHbI COOTHOILIEHUEM
H@ak = He.e. + h@ +V2/29,

riae h, — moTepu Bo BcachiBaroiieM TpyoOnpoBo/e, V — CKOPOCTb.

Jlist HOpMabHOM paboThl Hacoca He0OX0AMMO, YTOOBI Hyae <Hpur son-

Ionueiii Hanop, pa3BUBAEMBIN IIEHTPOOCIKHBIM HACOCOM, OIMPEAEIACTCS IO

dbopmye:

H= Hz.e. + HZ.H. + hs + hH = He +Zh;
rac HF_H' — TCOMCTPHUUCCKAas BbLICOTA HAarHCTaHMH, hH — IOTCpHU HaIopa B
HAaIrmopHOM BOJOBO/JIEC,
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HZ = HZ.G. + HZ.H.;
2h=h,+h,
T —_— Cxema HaCOCHOM YCTaHOBKH:
= =1 = 1 - nmnpueMmHBIH KiamaH; 2 —
! BCaCBIBAIOIIUI TpybompoBox;, 3 —
. TI Bakyymmerp; 4 — Hacoc; 5 —
= =T MaHOMETp; 6 — oOpaTHBINA KianaH; 7
— 3aJBWXKKa; § — HANOPHBIA
2 TpyoOoInpoBo; 9 — Gak
== <
— =4
C u3MeHeHueM pacxoja, MOJaBaeMOro 4w o
HAaCOCOM, W3MEHSIOTCS Pa3BUBAEMbI UM — (L
Harop, morpediisemMas MOIIHOCTh Ha Baly, B
KITZ. B3auMocBs3b MeXAYy YKa3aHHBIMU i
BEJMUMHAMU oIpejensercd KpusbiMu Q-H, = S i
Q-N, Q-n, KoTOpBIC HA3BIBAIOTCSA PaAOOUUMU b 1
xapaxkmepucmuxkamu Hacoca (CM. puc.). P %
Touka A  xapakrepuctuku — Q-n, |
COOTBETCTBYIOIIAS MakcUManbHOMy | (7] S !
3HayeHunto KI1JI, Ha3bIBAETC ONMUMATLHOU U j
Mmoukou, T.. TOYKOH,  OTBEYaoIIeH 2|2, A
ONTUMAJIBHOMY PEKHUMY paOOThI Hacoca. -
w2 r g |
1
1
Q,n/c
Hacocnas cmanyus — coopykeHue, COCTOsIIee, KaK MPaBWIO, U3 3JaHUS H

000pyZI0BaHUsl — HACOCHBIX arperaToB (paboOyux U Pe3epBHBIX), TPYOOIPOBOIOB U

BCIIOMOTaTEJIbHBIX YCTPOMCTB.

Hacocnou ycmanoskoti Ha3bIBalOT KOMIUIEKC YCTPOMCTB, OOECIIEUHBAIOIINX
Mojauy BOJABI M3 MCTOYHUKA B HAIMOPHBIA TPYOOMPOBOJ C MOMOIILI0 HACOCHOTO
arperara. Kpome HacocHOro arperara B COCTaB €€ BXOASAT MPUMBIKAIOIIUE K HEMY
BCACHIBAIOIIMK W HAMOPHBIA TPyOONMPOBOJLI C apMaTypol U H3MEPUTEIHHBIC

CpeIcTBa.

Hacocuwiti acpecam — 310 coOpaHHBIE B €IUHBIM y3€J] HACOC, JIBUTaTelbh U
YCTPOMCTBO AJIsI EPEIaud MOLIHOCTU OT IBUTATENs K HACOCY.
Ilo Ha3znauenuro u pacnonodcenuro B CXEME BOJOCHAOKEHMSI HACOCHBIE

CTaHI[MM MOYKHO MOJAPA3JAEIUTh Ha
- ctanuyu I u Il nogbemMoB,
* IOBBICUTE/IBHEIE,
* APKYJISIIUOHHBIE.
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1lo pacnonosicenuro omuocumenbHo NOBEPXHOCMU 3eMAU CTAaHIIUU ObIBAIOT

- HA3€MHBbIE,

+ 3arTyOJICHHEBIE.

B 3aBucuMoCTH OT HPUMEHSEMOTO HACOCHOTO OOOPYIOBAaHHS yCTPAaWBAIOT
CTaHIIMU C TOPWU3OHTAIHHBIMU IIEHTPOOECKHBIMH HACOCAMH, BEPTUKAILHBIMU
IIEHTPOOCKHBIMH HACOCAMH U T.JI.

Ilo xapaxmepy ynpaeieHuss HACOCHBIE CTaHIIUA MOTYT OBITh C PYYHBIM,
ABTOMATHUYECKUM U TUCTAHIIMOHHBIM yIIPABICHUEM.

Pexxum pabotrel HacocoB cranumu Il mombema 3aBucuT OT Tpaduka
BoAONOTpeOaeHUsI. YUCIO HACOCHBIX arperaroB Ha CTaHIMM MOXET ObITh
pPa3IMYHBIM B 3aBUCUMOCTH OT 3aJaHHOTO Tpaduka padOThl HACOCHOW CTAHIIUH.
OOBIYHO HA HACOCHBIX cTaHlMAX Il moabema ycTaHaBIMBAIOT TaKXKe IMOXKAPHbBIE
HAacOCHI.

Bce BomonpoBOJIHbIE TMHUM B MpEeaaX HACOCHOW CTaHIIMM MOHTHUPYIOT U3
CTaJIbHBIX TPYO.

Ha HanopHbIX JUHUSX yCTaHABIMUBAIOT 3aJBMKKU M OOpaTHBIC KJalaHbl, a Ha
BCACBIBAIOIINX JTUHUSX — 3aJIBUKKH.

Ha BopompoBojax npu HEOOXOAUMOCTH YCTAHABJIMBAIOT MPOTHUBOYIAPHYIO
amnmaparypy s CMSTYeHHsS ACHCTBUS THAPABIMYECKUX YAApPOB, KOTOPHIE MOTYT
BO3HUKATh MIPU BHE3AITHOM OTKJIFOUEHUH AJICKTPOIHEPTUH.

4 g Cxema
KOMITOHOBKH
HAaCOCHOM
CTaHIIUU II
noabeMa:

1 — namopHbie
r = —— , TpyOOIPOBOIBI
l 1 i : 2 —
p— MaIlIMHHBINI
3all; 3 —
Hacocel, 4 -—
BCACBIBAIOIIINE
TpyOONPOBOABI

2 u

4,
:
.

2

ca

-
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2. 3anacHvle u pecynupyrowue emKocmu

Buab! peryaMpyommx 1 3a0aCHbIX EMKOCTEH

Emkocti, wucmonp3yemMbie B CHCTEMaX BOJOCHAOXKEHHs, MOTYT OBIThH
KJIACCU(UITUPOBAHBI CIEAYIOIINM 00pazoM.

1. Ilo ¢ynkyuonanvHomy npusHaKy (no ux HA3HAYEHU!O):

a) peryupyIoIue;

0) 3amacHebIe;

B) 3amacHo-perynupytonme (T. €. OObEIUHAIONIME B OJIHOM COOPY>KEHUU
(GYHKIMY aKKyMYJTUPOBaHUS U XPAHEHUS BOJIBI).

2. Ilo cnocoby nodauu 600vl U3 HUX 6 cemb.

a) HamopHbIe, KOTOpble OOECIEeUMBAIOT HAMOp, HEOOXOMUMBIN  JJIs
HEMOCPEICTBEHHOM T10/1a4 BOJIbI B BOJJOTIPOBOIHYIO CETh;

0) Ge3HanopHbIe, U3 KOTOPHIX BOY HY>KHO 3a0MpaTh HACOCAMH.

HanopHbie eMKOCTH 6 3asucumocmu om KOHCMpPYKYuu TOAPA3ICIIIOT Ha
CJIETYIOIIE OCHOBHBIE THUIIBI:

a) BOJIOHAIIOpHbIE OalIHu (Hanmop o0ecrneynBaeTcs yCTaHOBKOW pe3epByapa Ha
MO//IEPKUBAIOIIEN KOHCTPYKIIUU TPeOyeMOI BbICOTHI);

0) HamopHbIE pe3epByaphl (Hamop 0OecreynBaeTCs yCTAHOBKOM pe3epByapa Ha
€CTECTBEHHBIX BO3BBIMICHHOCTSAX C TPEOYEMBIMU OTMETKAMH);

B) BOJOHAIMOPHBIE KOJIOHHBI (3aHUMAIOT MPOMEKYTOUHOE MOJIOKEHHE MEXIY
HA3eMHBIMU pe3epByapamMu 1 OAITHSIMU);

I) MHEBMAaTUYECKUE BOJIOHATIOPHBIE YCTAaHOBKM (HAmop oOecreynBaercs
JIABJICHUEM CKATOTO BO3/yXa Ha MOBEPXHOCTh BOJIBl B T€PMETHUYECKH 3aKPHITHIX

pe3epByapax).

3. Pezepsyapul uucmotii 600vl

PesepByapsl B cucTeMax BOJOCHAOKEHHSI HCTIONIB3YIOTCS KaK PETYIUPYIOIINE
emMkocTd. OIHOBPEMEHHO B HHX MOTYT XPaHUTHCS TIPOTHUBOIOXKAPHBIE U
aBapuiiHbIe 3amackl Bobl. OObEeM pe3epByapoB 3aBHCHUT KakK OT UX Ha3HAUCHUS, TaK
M OT MPOM3BOAUTEIIBHOCTH CUCTEMBI BOJIOCHAOKECHHUS.

Peszepsyap uucmoii 600wt (cokp. PUB) — HakonuTenpHass EMKOCTh, B KOTOPOH
HAXOJUTCS BOJIa MUTHEBOTO KayecTBa. Pe3epByaphbl YMCTON BOJBI MpEIHA3HAYCHBI
JUISL peryJIMpOBaHMs HEPAaBHOMEPHOCTH paboThl HacoCHBIX cTaHIui | u Il moabnéma
Y XpaHEHUsI HEPUKOCHOBEHHOTO 3araca BOJIbl Ha BECh TIEPHUO]] TIOKAPOTYIIICHUSI.

B  Hactosmiee BpemMs ~ HawOojblllee  PACIPOCTPAHCHUE  TMOTYUUIIH
KeJIe300€TOHHBIE pe3epByapbl Pa3IUUHBIX (OPM, KOHCTPYKIIMH U METOJIOB
usrotoByienus. [Ipu Gonbmx oOBeMax MPUMEHSIOT Pe3epByaphl MPSIMOYTOJIbHON
dbopMBl ¢ TUIOCKMMH OaJOYHBIMH WM O€30I0YHBIMH TEPEKPHITUAMHA. B
HACTOSIIIIEE BpPEMsI MPU CTPOUTEIBCTBE PE3EPBYapOB IIUPOKO MCIOJB3YeTCS
OpelBapUTEIbHO  HANpPSDKEHHBIM — Kene300€TOH, 4YTo  00ecleuuMBaeT  MX
MOBBIIIEHHYIO TPOYHOCTH U TEPMETUYHOCTb.
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w400 ||| 3900
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1200

Perymupyrommii 00sem W, pe3epByapoB YHCTOM BOJBI, HaXOJIAIIMXCA Ha
TEPPUTOPUN OYUCTHBIX COOPYKEHUU, ONPENESIOT MO COBMEIIEHHBIM Trpadukam
paboThl HACOCOB HAacOCHBbIX cTaHlui | u I mogbeMoB. ITOT 00BEM HEOOXOIUM J1JIS
corjiacoBaHusi pabOThl B PaBHOMEPHOM PEXUME HAcOCHOM ctaHuuu | mombema u
OUYHCTHBIX COOPYKEHHI ¢ pabOTON B HEPABHOMEPHOM pPEKMME HACOCHOW CTaHLUU
II mogwpema.

B pesepByape uncTol BOJBI XpaHUTCS TAKXKe 3armac BOJbI, HEOOXOIUMBIN IS
mexHono2uyeckux HyXKJI OYUCTHOM craHumm Wy, M 3amac BOIBl 014 yenel
nooicapomywenusi W,,. Torma cymmaphbiii 00BbEM pe3epByapa UYHMCTONW BOJIBI
COCTABUT:

W=W,+W,; +W,.

Bennunna W, onpenensgeMas TEXHOJIOTMYECKUMH pacyeTaMH, OOBIYHO
coctaBisieT 2-8% cyTouHON Npou3BoauTeNbHOCTH. [IpoTHBONIOXKapHBIH 00BEM W
Ha3HAYalT W3 YCJIOBHUS JJIUTEIIBHOCTH TOXapa B TeueHwe 3 4. B 3ToT mepuon
Hacochl OyayT 3abupaTh U3 pe3epByapa MOXKAPHBIM pacxoj U MaKCUMaJIbHBIN
XO3SIICTBEHHO-TIMTHEBOM pacXo/I.

CxeMa KOMMYHHUKAIMH, TPUCOEIUHSAEMBIX K pe3epByapy, U 000pyJI0BaHUE
pe3epByapa TpybaMu U apMaTypod 3aBHCSAT OT €ro Ha3HAUYCHHS W MecTa
PACIOJIOKEHUS B CUCTEME BOJOCHA0KEHUSI.

B memsx obGecneuenus OecrnepeOoiiHONM pabOTBHl CHCTEMBI BOJOCHAOKCHUS
OOBIYHO YCTpPamBalOT He MeHee 08yX pe3epByapoB (WIH ABYX H30JMPOBAHHBIX
OTJZIEJIEHUI ), XOTSI 3TO U YCIOXKHSET CXEMY KOMMYHHUKALIHU.

4. Booonanopmnas bauims

BononarnopHast 6anrHs npeaHa3zHaveHa JUIsl peryJInpoBaHUs pacxojia U Haropa
BOJBI B BOJOHAIIOPHOM CETH, CO3JaHMA € 3amaca W BbIPAaBHUBaHUS rpaduka
pabOTBl HACOCHBIX CTaHIWH. BojgoHamopHas OamiHs COCTOMT M3 0aka,
HOJJCPXKUBAIONICH  KOHCTPYKIMH  (cTBOja), (GyHIaMEHTa ©  CUCTEMBI
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TpyOOonpoBo0B. [Ipyu HaMMYMK OMACHOCTU 3aMep3aHusi BOAbI B 0ake BOKPYT HEro
yCTPauBaroT IIaTeP.

baku BomoHamopHOW OamrHA OBIBAIOT >KEIE300€TOHHBIMH U CTAbHBIMHU, B
OONBITMHCTBE  CIy4aeB  WMCIOT  MWIMHAPUYECKYI0  (GOpMy,  IUIOCKOE,
noycheprudecKkoe WId paJaralibHO-KOHWYecKoe aHume. OnopHbIE KOHCTPYKIHH
BBITIOJTHSIFOTCSI B OCHOBHOM M3 CTajiH, JKeJIe300€TOHa, HHOT/Ia U3 KUpInda, 0aku —
IPEUMYIIECTBEHHO M3 )KeIe300€TOHA U CTANIH.

.

XKunol dom

HacocHas
cmaHuus

Perynupyromasi posib BOJOHAOPHOM OalIHU 3aKII0YAETCA B TOM, YTO B Yachl
YMEHBIIICHUSI BOAONOTPEOIeHUs N30BITOK BOJIbI, I10JJaBa€MOil HACOCHOM CTaHIIUEH,
HaKaruiuBaeTcsi B BOJOHANOPHOM OamiHe W pacxoayercss W3 HeE B  4Yachl
YBEJIMYEHHOT'O BOJIOIOTPEOICHHUS.

Bononanopusie OamHu 000pyAyHOT TpyOaMu JJjisi TOJa4Yd U OTBOAA BOJBI,
MEPEIMBHBIMHU YCTPOUCTBAMHU JIJISl TIPEIOTBPAIIICHHSI TIEPETIOTHEHHS 0aKa, a TaKkxke
CUCTEMOI 3aMepa YpOBHS BOJABI C TeEJENEpEeAaueli CUTHAJIOB B JUCIETYEPCKUUI
MYHKT.



1 - sopgonoavemHan Tpyba; 2 - oTso-
aAswuni Tpybonposoa; 3 - obpaTHbii
Knana; 4 - ceTtka; 5 - nonnaskoebii
Knanad; 6 - BOpoOHKa,; 7 - rpasesasn
Tpyba; 8 - 3apBuxka; 9 - nepenus-
Has Tpyba

BepHyThCS B OTJ1aBIICHIE
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O0BEM pesepByapa OaliHu, KaKk H
BBICOTA €€ CTBOJIA, OMpEIEseTCs
COTJIaCHO  pe3ysibTaTaM  PacyE€ToB
BOJIOPACIIPEACIUTEILHON CETH.

bak BomoHamopHoOW OaliHU JOJIKEH
colepXaTh  PETyJUPYIOIHAA  00BeM
W, g5 M HENPUKOCHOBEHHBIN 3arac
BOJbI Ha TMPOTHBOIOXAPHBIC HYKJIbI
WioxBs B KOJIHYECTBE, HEOOXOIMMOM
Ha 10-MHHYTHYIO NPOAOHKUTEILHOCTh
TYIIEHUs] OJJHOTO HAPYKHOTO U OJTHOTO
BHYTPEHHETO IMOXKapOB B HACEIIEHHOM

MTYHKTE npu OJHOBPEMEHHOM
HauOOJIBIIIEM PACXOJe BOABI HA JAPYTHE
HYK]IBI.

[TomHbIH 00BeEM Oaka
BOJIOHATIOPHOM OamHu Wsg
OTPEICIIAIOT:

WBE = Wpez.BE + Wnoofc.BE ’ MS;

Perympyrommii 00beM W, gp Oaka
BOJIOHATIOPHOM OaIlllHU OMpenesIeTCs
IyTEM COBMEIICHUS rpa¢uKoB
BOJIONIOTPEOJICHUSI M TOJauyd  BOJIBI
HacocHoM ctanuu Il mogsema.
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Jlexnua Ne 12

OuncTka NpUPOAHOI BOABI

1. Kauecmeo 600b1 1 ocHo8HbIE CNOCOOBL ee 0OpabomKuU.

2. Ilpunyunuanvnas cxema 6000NPOEOOHBIX OYUCTIHBIX COOPYHCCHUIL.
3. Coopyorcenust 0t oceemJieHust U obecuseyusanusi 600bul.

4. Obeszapascusarue 600bl.

5. Cneyuanvrvle Memoobl YAVYueHus Kayecmed 600bl.

1. Kauecmeo 600vl U 0CHOBHbIE ChOCOOBI ee 00pabomKu

KauectBO BOJBI HMCTOYHMKA BOJOCHAOKEHUS W TpeOOBAHMS K KadeCTBY
noTpeOIsieMO BOJBI SABJISIIOTCS OCHOBOTOJIAralonMMu (pakTopamMu 1Jisi BBIOOpa
METOJI0B €€ 00pabOTKH, cOCTaBa OYMCTHBIX COOPYXEHHM W OIpeneneHus: oO1ein
TEXHOJIOTUYECKON CXEMbI BOJOTIOTOTOBKH.

TpeOoBaHUs K Ka4eCTBY MUTHEBOM BOJIbI, MPaBUJia KOHTPOJISI KaueCTBa BOIbI,
MPOM3BOAMMON M TOJaBaeMON IIEHTPAIM30BAHHBIMA CHCTEMAaMH TTHUTHEBOTO
BOJIOCHAOKEHUS, PETIAMCHTHPOBAHBI CAHUTAPHBIMH TIpaBWJIAMH H HOpPMaMHU
CanlIuH 10-124 Pb 99 «IIuteeBas Boaa. I 'uruennueckue TpeOOBaHUs K KQUECTBY
BOJbI IICHTPAJIM30BAaHHBIX CHCTEM THTHEBOTO BoAocHaOxeHus. KoHTpoib
KadecTBay.

TpeGoBaHMsT K  KadeCcTBY BOJbI, HCHOJIB3YEMOH JUIsl  Pa3IMYHBIX
MIPOW3BOACTBEHHBIX HYXJ, YCTAHABIMBAIOTCS PA3JIMYHBIMH BEIOMCTBCHHBIMU
HOPMaMH U TEXHUYECKUMHU YCIOBUSIMHU.

KayecTBeHHbIE XapaKTEPUCTUKU [IPUPOAHOU BOJIBL, KOTOPBIE
HEMOCPEICTBEHHO ONPEEISIOT TEXHOJIOTUIO €€ OUUCTKHU:

Onuoemuueckass ~ 0€30MACHOCTh  TMHUTHEBOM  BOJIBI  HOPMHUPYETCS  TIO
MUKpPOOHOJIOTUYECKUM U Tapa3UTOJIOTHYECKUE MoKazareasiM (obiiee MUKpOOHOE
9HCII0, 001IHe Kou@opMHbie OakTepun, Koaudaru u ap.).

be3BpemHOCTh BOABI 10 XUMUUECKOMY COCMAB) HOPMHUPYETCS TI0:

* 0000611eHHBIM TTOKa3aTensiM (pH, oOiast MuHepanuzaius, o01Ias KeCTKOCTb,
OKHUCJSIEMOCTb U JIp.),

* XHMUYECKHM BEIIeCTBaM, Han0OJIee YacTO BCTPEUANOIIMMCS B MPUPOTHBIX
BOJIAX:

* HEOpraHWYeckuM (3Kene30, MapraHer], HUTpathbl, ¢ocdaTel, QTOPUIbL,
MBIIIIBSIK, CBUHEII, MEb U JIp.);

* oprannyeckuM (HerenpoaykTsl, henonsl, JJT; 2,4-J1 u np.);

* OCTAaTOYHBIM KOJMYECTBAM PEAreHTOB (AJTIOMUHHM, XJIOpP, 030H, XJI0pOohopM
u Jp.).

Opeanonenmuveckue ceolicmeéa HOPMHUPYIOTCS 10 3amaxy, HpPUBKYCY,
IIBETHOCTH U MYTHOCTH.

PamuanmonHass 6€30macHOCTh MHUTHEBOM BOJBI HOPMHUPYETCS TOKA3aTEISIMU
o0111ei o- U f-aKTUBHOCTH.

Jns ~ Bcex  XO34MCTBEHHO-IMTHEBBIX  CHCTEM  IIEHTPAJIM30BAHHOIO
BOJIOCHAOKEHUsL TpeOyeTcs, yToObl 3amax W IMPUBKYC ObUIM He Oojee 2 Oaylios,
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nBeTHOCTL He Gojee 20°; mpospaunocTs no wmpudry He Mmenee 30 cM; oOmas
KECTKOCTh BOABI HE Oosee 10 Mr-3kB/1.

[Ipu Hamu4Iuu B cucTEME BOJOCHAOKEHHS OYNCTHBIX COOPY)KEHUH TpedyeTcs,
4TOOBI MYTHOCTH OCBETJICHHOM BOJBI HE Oosee 1,5 MI/i; comepkaHHe Kele3a He
6onee 0,3 mr/m; akTuBHas peaknusi pH mpu OCBETICHWHM W YMATYECHUW BOJIBI HE
MeHee 6,5 u He Oonee 9,5; comep)kaHHe OCTATOYHOTO aKTUBHOTO XJIOpa HE MEHEe
0,3 u He 6oiee 0,5 mr/i.

Bce pasnoobpasnvie 3a0auu, 6osnazaemvie Ha OUUCTIHBLE COOPYIHCEHUS, MOSYM
ObIMb c8e0eHbl K CLEOVIOUUM OCHOBHBIM SPYRNAM.

" yJgajeHue U3 BOJBI COJAEPXAIIMXCA B HEM B3BEIICHHBIX BEIIECTB
(HEepacTBOPUMBIX NPUMECEi ), UTO O0YCIOBIMBAET CHI)KCHHE €€ MYTHOCTH;
ATOT MPOIIECC HOCUT HAa3BaHUE OCBETIICHUS BO/IbI;

" YyCTpaHEHHWE  BENIECTB, OOYCIOBIMBAIOMIMX  I[IBETHOCTh  BOABI  —
oOecIBEUNBaHUE BOIKI;

" VHHYTOXCHHE COJEep)KAIMUXCA B BoJAe OakTtepuii (B TOM  dHCIE
00JIE3HETBOPHBIX ) — 00€33apa’KUBaHUE BOJIBI;

" ygajeHUE W3 BOABI KATHOHOB KaJbIUSA M MarHus — YMSATYCHUE BOJIBI;
CHW)KEHUE OOILEro CcoJIeCOACpX)aHus B BOJE — OOECCOJMBAHHUE BOBL
gacTUYHOE 00€CCOJIMBaHME BOJBI 0 OCTATOYHOW KOHIICHTPAIIMU COJIeH He
6osee 1000 Mr/1 HOCUT Ha3BaHUE ONPECHEHUS BOJBI.

B HEKOTOpBIX CIydasx MOXKET MPOU3BOAUTHLCS YIAICHUE OTACIbHBIX BEIISCTB
(oGe3xene3uBanue, obechToprpoBaHue, Aera3aius u T. I1.).

CxeMy OYHCTKH BOJBI, THUIl COOPYXEHHUH W HMX KOMIIOHOBKY BBIOHMPAIOT,
UCXOJIsl U3 Ka4yeCTBa BOJbI B UCTOYHUKE M TpeOOBaHUM MOTpeOUTENCH K KaueCTBY
BOAbl W HA OCHOBAHMM TEXHUKO-DKOHOMHUYECKUX CPABHEHUN BO3MOMKHBIX
BapUAHTOB.

2. Ilpunyunuanvrasn cxema 6000NPOBOOHLIX OUUCHIHBIX COOPYIHCEHUT

Haubonbiiee pacnpocTpaHeHuE B MPAKTUKE BOJOOYMUCTKH, OCOOCHHO B
TFOPOJICKAX BOAOMPOBOAAX, UMEIOT CXEMBI OUHMCTHBIX COOPYKECHUN C CAMOTEUYHBIM
IBWKEHHEM BoJIbl. Boma, momanHas Hacocamu craHiuu [ mogbeMa, camMOTEKOM
MPOXOJUT TMOCJIEAOBATEIFHO BCE OUMCTHBIE COOPYXKEHHS U MOCTyNaeT B COOPHBIN
pesepByap uuctoir Bojabl (PUB), u3 xotoporo 3abupaercs Hacocamu ctaniuu Il
noabema.
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OCBETJIUTEIb CO B3BEIICHHBIM
CIIOEM 0CaJIKa; 9 —
MUKPOQUIBTD; 10 —
KOHTAKTHBIN OCBETIIMTEIIb;, X —
xnop; K — koarymsnt; @ —
(AOKYISHT

Cxembpl 00paOOTKM TOA3EMHBIX BOJ JUI  XO3SHCTBEHHO-TIUTHEBBIX
BOJIOTIPOBOJIOB B psfe cCiaydaeB Oojiee NPOCTH, TaK KaK BKJIIOYAIOT JIMIIb
COOpYKeHUs I oOe33apakuBaHus BoAbl. [Ipy MCIOIB30BaHUU TMOJ3EMHBIX BOJI
OOJBITION YKECTKOCTH WJIM COJEPIKAIINX JKENe30 CXEMbl UX 00pabOTKH BKIIOYAIOT
COOPYKEHUS Il YMSATYCHUS WU 00€3KeIe3UBaHUS BOJBL. KoMniexc ouucmmubix
COOpYJiCeHUll  Q0JIJICeH  OblMmb  3ANPOEKMUPOBAH  HA  PACHEMHbLUL  PACX00,
BKIIOUAIOWULL  MAKCUMAIbHOE — CYMOYHOe  8000NnompebieHue  CHAbIHCaemo2o
obvexma u 8ooonompebieHue Ha cobcmeennvie Hyx#covl cmanyuu. Ouucmubvie
COOPYIHCEHUSI PACCUUMDBLBAIOM, KAK NpABUNo, HA PABHOMEPHYIO no0ady 600bl 8
meueHue Cymox.

Obpabomka 600bl KOA2YIAHMAMU U DAOKVISAHMAMU

JInst yKpYITHEHHsI METKOAMCIICPCHBIX KOJUTOMIHBIX YaCTHII, COJCPIKAIINXCS B
IPUPOAHONW BOJIE W OOYCITABIMBAIONINX TMOBBIMIEHHYIO I[BETHOCTh U MYTHOCTB, C
[IEJBI0 YBEITUYCHUS CKOPOCTH WX OCAXKIACHHS W CIOCOOHOCTH 3aJeP>KUBATHCS
MOPUCTHIMU (DUITBTPYIOIUMH MaTepuajiaMyd MPUMEHSIOT K0a2yIuposarue, TO eCTh
00paboOTKy BOABI CHEIUATBHBIMA XUMHUYECKMMU peareHTamMu. B KkauecTse
KOaryJITHTOB Yallle BCEro MPUMEHSIOT cepHOKUCbIA amoMuunil Aly(S04)3018H,0,
cepHokuciioe 3aknucHoe xkene3o FeSO427H,0 mm xnopaoe xenezo FeCls, a Takke
oxcuxiuopua amomMuHus (OXA) u ocHoBHOM cynbhat amomuaus (OCA).

B pesynbrare peakiuii THAPOIN3a KOATyIsTHTOB 00pa3yloTCsl HEPACTBOPUMBIE
B BOJIe THAPOKCHILI AIOMUHUS WJIH Kelie3a, KOTOpble JAECTAOMIU3UPYIOT
IPUPOJIHBIC KOJIJIOUIBI
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AI2(SO4)3 + 6H,0 — 2A|(OH)3l + 3H,SOy;
FeC|3 + 3H,0 — FC(OH)gl + 3HCI

[IpuBeneHHBIC pEAKIMU THAPOJIM3Aa MOTYT MPOTEKAaTh JIMIND MPU YCIOBHH,
ecnu 00pa3yromIasicss MpU ATOM CEpHas WM COJSHAs KHUCIOTa OyaeT YaCTUYHO
HEUTpaM30BaHa COACPIKAIIMMUCS B BOJIe OMKapOoHAaTaMu, a MPU MX HETOCTATKE —
no0aBIsieMbIMA B BOAY IIEIOYHBIMH peareHTamu: u3BecThio Ca(OH),, comoi
Na,CO;3; unmu enxum HaTpoMm NaOH.

Jlnst  ykpymHEHHST 00pa30BaBIIUXCS XJIOMBEB B3BECH U YCKOPCHUS WX
OCAXJICHUS B BOJIY BBOJISIT HEOOJIBIIIOE KOJIUYECTBO hrokynanma. Jo3a KkoarynsHTa
3aBUCUT OT MYTHOCTH W I[BETHOCTH BOJBI M [JIi TPUPOJHBIX BOJ OOBIYHO
cocTaBisieT nmpuMepHo 20-50 mr/i.

. co— —

Peacenmnoe xossaiicmeo. Haumboiblliee pacnpoOCTpaHEHHE HMEET MOKpPHBI
croco0 no3upoBaHusi peareHTOB. [lpm 9STOM cmocobe KOMbS KOaryJssHTa
3arpy>kar0T B PacTBOPHBIA 0Oak C BOJIOHM, OTKYJa IMOCJE€ PAaCTBOPEHUS KOATYJISHT
MOCTYMaeT B pacxoJHble O0aku, B KOTOPHIX MPUTOTABIUBACTCS PACTBOP
OTIPENICICHHOM KOHIICHTPAllMM. DTOT PACTBOP HAMPABISCTCS B JO3UPOBOYHBIM
0adok, a U3 Hero mojaeTcsi B 00padaThIBaEMyI0 BOIY.
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3. Coopyoicenust 0ns oceemaeHus u 06ecy8eyu8anust 800bl.

BepTUKaJZibHbIA (BUXpeBOi) cMecuTe b JREICHRIS: T
€pPEMEIIMBAHUE OYMIIIAEMON
o6 301bI c peareHTamu
S DCYILECTBIISAETCS B
KOIbLIEBOK
xesod MCHOJ‘Ib3\/€TCﬂ B CaMOM MEeCUmeiAix pa3HHqHI)IX
LWNPOKOM ANValia3oHe 9]
= &
VBN e o o oHcTpykumii. HauGomnpiiee
CT&HLIVIVI BOAOFHOAFOTOBKN aCHpOCTpaHeHHe HOJ’Iy‘-II/IJ'II/I

A reME R Bk Al SO Ap) IbIpYaThie, NIEPEropoaYATHIE,
C peareHTaMy rnpu ee oceBeTneHnn,

B TAINE BICIETRMEY 3ePTUKAIbHBIC (BUXPEBBIE) U
PSSRl 2 2 €XaHUYECKHE CMECUTEIIH.
l'lpep.nhoMTean bIM CHYUTAETCH
V=1 wc npuMeHeHVe BeEPpTUKalbHbIX
nogaya 7
= S— pearcios BUXPEBbLIX CMecnTenen ans
N3BECTKOBAaHWA BOLbI.

ﬂOﬂaLBE% Emﬂ OTEOA
SRl

MEXOAHON BOALI wiama

st UHTEHCU(DUKAITUU
Mpotecca NN SpN—— ©0/10B0POTHAs KaMepa X/10Mbeo6pasoBaHNs
P P MPUMEHSETCS HAa CPABHUTENBHO HEBONbLLNX
CMCIIAHHYIO C pearcHTaMu BOLY CTaHLMAX BOAOMOATOTOBKMU.
nepen  rnoaayen B OTCTOMHHUKU Takne KaMepbl BCTPauBaKTCA B
MeJIJICHHO u PaBHOMEPHO BEPTUKAJIbHbIE OTCTOMHUKM.
NCpCMCIINBAIOT B Kamepax oTiLicsoil TaHreHLManbHbIiA
BOZOCOOpHbIH  BBOA NoABoasuell
XJ10nbeobpaz08aHus (kamepax -
peaxiun). =] , s
Kamepsl  Xxs10mbe00pa3oBaHms B OTCTOMMK i
OBIBAIOT pa3JIMYHBIX THUIIOB: RUPRT=E:
MeperopoIyaThie, BUXPEBBIC, |
otBOg
BOJIOBOPOTHBIC, CO B3BEHICHHBIM wava

cioeMm ocanka. Haubonee HanexHO
paboTalOT CHUCTEMBI  OCBETJICHUS
BOAbI, B  KOTOPBIX  KaMepsl
XJIONIbeOOpa30BaHUsl COBMEUIEHBI C
OTCTOMHUKaMH WIA BCTPOEHBI B
HUX.
VYnanenue B3BEUICHHBIX MEXaHMUYECKUX TIpUMecel ©  00pa3oBaBIIMXCS
XJIONBEB KOAryJISIHTA C 3arpsA3HEHUSAMH Yallle BCErO OCYIIECTBISAETCS:
" [IyTEM OTCTauBaHUS BOJbI B OTCTOMHUKAX;
" [pPOMYCKOM BOJBl 4YEpe3 CJIOH paHee BBINABLIETO OCAJIKa B
OCBETIIUTEIAX;
" [POMYCKOM BOJIbI UEPE3 CIJIOM 3€pHUCTOr0 MaTepuasia B (pUiIbTpax.
VYaaneHue B3BEIICHHBIX BEILECTB W3 BOJbI (OCBETJIEHHME) OCYLIECTBIISETCS
yTeM OTCTauBaHUs €€ B omcmotinukax. 110 HampaBleHHIO NIBHKEHUS BObI
OTCTOMHHMKHM OBIBAlOT TOPU3OHTANIbHBIC, paJHalibHble M BEpTUKaIbHbIC. Bpems
npeObIBaHMS BOJBI B OTCTOMHUKAX COCTaBIISIeT 2-4 4.
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KoarynaHt ®nokynsHt

UNOXNOPUT

HaTpua |
|

MNoBepXxHOCTHBIN c60p OTCTOAHHOW BOABI

BOK TOHKOCNOMHbIX MOAYNe

Ocsemaumenu co 636€UIEHHbIM  CllOeM OCAOKa TPEJIHA3HAYeHbl IS
MPEBAPUTEIILHOIO OCBETJICHUS BOJBI Iepel (QUIbTpOBaHMEM M TOJBKO IIPH
YCJIOBUM TIPEJIBAPUTEIBLHOTO KOAaryJaupoBaHud. Boja B OCBETIUTENSAX ABUIKETCS
CHM3Y BBEPX, IIPH ATOM 3a CUET PACIIMPEHHUS €r0 KOPIyca €€ CKOPOCTh MOCTEIIEHHO
YMEHBIIIAETCS, U Ha ONPEICICHHON BBICOTE 00pa3yeTCs CIION B3BEIICHHOTO OCajIKa
(xJ0TIBEB) Yepe3 KOTOPhIH «PuiIbTpyercs» oOpabaTeiBaemasi Bojga. B aTtom crioe
MIPOMCXOJNT TPOIECC MPUIUIAHUS YaCTHIl B3BECH K OOpa30BaBIIUMCS B BOJIC
XJIOMbSIM KOAryJjsiHTa, T.€. CBOCOOpa3HBIM MPOIECC KOHTAKTHOM KOAryJIsIIUHU.
N36BITOK Ocaka paBHOMEPHO OTBOJAUTCSI B OTCEK — OCAJIKOYIJIOTHUTEIIb.

OcBeTnuTenb co
B3BCIICHHBIM 0CaJIKOM
KOPHUJIOPHOTO THIIA:

| — 30Ha B3BEHICHHOIO
ocanka; II — 3oHa ocBetnenus; 111
M 30Ha OTHejJcHUs ocaiaka; IV —
30HAa HAKOIUICHUS! M YIUIOTHEHUS
ocajKa;

1 - [IOIAFOII1E
TpyOONpoBOALI; 2 — COOpHBIC
’)Kea00a OCBETJIEHHOHN BOJBI, 3 —
OCaJKONMpUEMHbIE OKHa; 4 —
TpyOONPOBOBI ISl OTBOJIA BOIBI
W3 30HBI YIJIOTHEHUS OCaJKa; 5 —
TPYyOBI TUTst 0TBOJA
YIUIOTHEHHOT'O OCaJIKa




112

BaxHoil cTtaamedt ocBeTiieHUs BOJABI sABIsETCAS €€ (¢uiapTpoBanue. [lpu
(GuUIBTPOBAaHUM BOJA MPOXOJUT Yepe3 IMOPUCTYIO Cpelly, OOpa30BaHHYIO CIIOEM
bunsTpyromero wmatepuana. CymecTByer Oombioe pa3zHooOpasue ¢GUIbTPOB,
pazIMyaroIuXcs:

" BUAOM QUIBTPYIOIIETO MaTepHana;

" CKOPOCTHIO (QUIBTPOBAHHS,

" MEXaHHM3MOM 3a/Iep>KaHUS B3BCIICHHBIX YACTHIL;

"  KOHCTPYKTHBHBIM O(hopMIICHHEM.

HauGomnbiiiee pacrpocTpaHeHre MOMYUYUIIU CKOpble (DUIBTPBI, HA KOTOPBIX

OCBCTJLACTCA IMPCABAPUTCIIBHO KOATr'YJIMPOBAHHASA BOJA.
T A

. [1ByxkamMepHbIi

OTKpPbITHIA i
P HaNOPHbIA

Be3HanopHbI i

HanopHbin
OAHOMNOTOUHbLIN

N
Fopu3oHTaNbHbI PaguaneHsiii
HanOpPHbIA HanOpPHbI A

B 3aBucuMocTH OT KoJMuYeCTBa BOJbI, TOCTyMNawIied Ha QUIbTP, H
colepkaHUsi B HEH B3BEIICHHBIX BEIIECTB MEPUOAUYECKH OCYIIECTBIISIIOT
MPOMBIBKY QuiibTpa (depe3 12-72 u.). [IpombiBKa CKOPBIX (PHIBTPOB IPOU3BOAUTCS
00paTHBIM TOKOM BO/IBI.

4. Obes3apadsicusarnue 800bl

Ha coBpeMEHHBIX OUYHCTHBIX COOPYKEHHSIX 00€33apaKuBaHUE  BOJIbI
MIPOU3BOJIUTCS BO BCEX CIydasiX, KOTJla UCTOYHUK BOJOCHAOKEHUS HEHANICKEH C
CAHUTApPHOW TOYKH 3peHusi. B TEXHOJOTUM BOAOMOJATOTOBKA HM3BECTHO MHOIO
METOJI0B 00€33apaKUBaHUs BOJIbI, KOTOPHIE MOXKHO KJIacCH(UITMPOBATh HA YEThIPE
OCHOBHBIE TPYIIIIHIL:

* TepMUYECKUU (KUTISIYUCHHUE WU TTacTepU3alus);

*  XUMHUYECKUU (C TOMOIIBIO CUIILHBIX OKUCITUTENEH );

*  OJUTOJIMHAMUYECKUH (BO3/ICHCTBUE HOHOB 0JIarOPOJHBIX METAJIJIOB);

* (Qusnyeckuii (C TIOMOIIBIO YIbTPa3ByKa, pPaJUOAKTUBHOIO H3ITYyUYEHUS,
yIbTPa(QHOTIETOBBIX JIyUECil).

Haubonee mmpoko NPUMEHSIOT XUMUYECKHEe MeToabl. B kadectBe
OKUCIIUTENIEH B OCHOBHOM HCIIOJB3YIOT XJIOP, THIIOXJIOPUT HATPHs, O30H, peke
JTUOKCH]I XJIOpa; MEePOKCHUJ BOJIOPOJIa, TUIOXJIOPUT KaJblUsl, MAPTaHIIOBOKHUCIIBIM
KaJu, HoJ v JIp.
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Xnopuposanue OCBETICHHON BOJIbI OOBIYHO MPOU3BOJIAT MEPE]] MOCTYIIIEHUEM
ee B PUB, rne u obecnieunBaercs HE0OX0[UMOE ISl UX KOHTaKTa BpeMsl (He MeHee
30 wmunyT). Cepbe3HbIM HEAOCTATKOM XJIOPUPOBAHUA SBIAETCS OOpa30BaHHE
MOOOYHBIX TTPOYKTOB, B IEPBYIO OUEPEIb, XJI0podopMa.

Oszonuposanue C 1enbl0 00€33apaXMBaHUs BOJBI MPHUMEHSIOT MpH
CIEMAIBHOM OOOCHOBAaHHUM U TMPHU OTCYTCTBUU OMACHOCTH YXYAIICHUS KadyecTBa
BOJIbI B CETHU, MTOCKOJIbKY B OTJIMYME OT XJIOPCOJEPKAIUX PEareHTOB, 030H OBICTPO
pasyiaraetcsi 1 He UMEeT 3alllUTHOTO (ITPOJIOHTMPOBAHHOTO) ACHCTBHSL.

Obe33zapadcusanue ¢ noMowplo OAKMepUYUOH020 00ayUeHUss TIPUMEHSIETCS
TaK)Ke KaK U 0O30HUPOBAHUE, Yallle JjIsi HeOONbIINX 00BEKTOB.

5. Cneyuanvhble Memoobl YyuueHUss Kauecmea 600bl

JIns KOHIMITMOHUPOBAHUA BOJIbI, YAAJICHUS 3aIllaXx0B, IPUBKYCOB, TOKCUYHBIX
COCJIMHCHUM, YIYUIIICHUS IPYTUX €€ OPraHOJICNTUUYECKUX MOKa3aTee MPUMEHSIOT
JIBa OCHOBHBIX METOJA: OKUCIUMENbHbIL U copOyuonnblli. Takke B KauecTBe Oosiee
MPOCTOTO Crocoda MPUMEHSETCS a’paiusi BOJLI JUISl  YIAJ€HUsl JIETYy4uXx
OPTraHUYECKUX COCIUHEHUN OMOJIOTHMYECKOTO MPOUCXOXKICHUS, MPUIAIOIINX BOJIE
HETIPUSITHBIC 3alaxy U MIPUBKYCHI.

B kadecTBe OKHCIUTENCH MPUMEHSIIOT XJIOP, TUIOXJIOPUT HATpHsi, O30H,
MepMaHraHaT Kajausi, BO3MOXKHO HCITOJIb30BaHUE MEPOKCHIA BOAOPOAA U TUOKCHUAA
xjiopa. OKHUCIUTENN pa3pylIaloT OPraHUYECKHUE BEIIECTBA, MPUIAIOIINE BOJC
IIBETHOCTD, 3aMaxX U NPUBKYC, U TOKCUYHBIE COCTUHEHUS.

O30n sABISIETCS HamOOJIee CHIIBHBIM OKHCIHMTEIEM W 00pa3yeT 3HauyHuTeIIbHO
MEHBIIIE MOOOYHBIX COCAMHEHUM, YeM XJIOP, YTO ONpaBIbIBACT €ro MpUMEHEHHUE,
HECMOTPS Ha BBICOKYIO CTOMMOCTD €ro noytydeHusi. [Ipy 030HMpOBaHUM, B OTIINYUE
OT XJIOpa, MPaKTUYECKH HE oOpasyercs HENMPHUATHBIX 3amaxoB. O30HUPOBATH
MOYKHO KaK MCXOJIHYIO0, TaK W OUHILIEHHYIO BOY.

llepmaneanam kanus TPUMEHSIIOT [JIs yJIAJIGHUS] OMNpPEJCICHHBIX BHUOB
3amaxoB U JOMOJHUTEIBHO ISl 00e33apa’KuBaHus BOJIbI.

Jns OoprOBI C 3amaxaMu, NPUBKYCAMU, YIaJICHHUS TSIXKEIbIX METaJIOB,
MECTUIIMIOB U JIPYTUX TOKCUYHBIX BEILIECTB MPUMEHSIOT COPOYUOHHYIO OUUCTK) C
MOMOIIIBI0O aKTUBUPOBAHHBIX yried. Bo3MOXXHBI JBa BapuaHTa MX MPUMEHCHUSI:
NEePUOANYECKOE JO3UPOBAHUE TMOPOIIKOOOPA3HOTO YT B HMCXOJHYIO BOAY WJIU
NOCTOSTHHOE ~ (PUIbTpOBaHWE 4Yepe3 CHelualbHble (QUIBTPHI, 3arpy>KEHHbIC
IrpaHyJMPOBAHHBIM AKTUBUPOBAHHBIM YTJIEM.

BepHVYThCS B OTJ1aBlICHIE
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Jlekmust Ne 13 (yacrsp 1)

BonoorBeneHne HaceJJeHHBIX MeCT M MPOMBIIIJIEHHBIX MPeImPUATHI
1. Knaccuguxayus u ocnosmnwle diemenmol cucmem 60000mMeeoeHs

2. Cucmembl u_cxemvbl 60000MEEOCHUS

3. Hopmwi 6000omeedenus. Pacuemuvie pacxooni

1. Knaccugpuxayus u ocHo8Hble 21emMenmbl CUCmem 60000MEe0eHUs]
BononpoBoanass Boma, KoTopas Oblla UCIOJIb30BaHA B XO3SHCTBEHHBIX,
IIPOU3BOJICTBEHHBIX U JPYTUX LESAX W MOITY4YWIa TIPU 3TOM Pa3IMYHbIE MPUMECH
(3arpsi3HEHUs1), U3MEHUBIINE €€ XMMUYECKUUA COCTaB Wi (pU3NYecKue CBOMCTBA,
HA3BIBACTCS CIMOYHOU HCUOKOCHIBIO.
K kaTeropum CTOUHBIX OTHOCSTCS W aTMOC(EpHBIE BOJIbI, 0Opa3yloOIIHecs B
pe3yabTare BhINAACHUS JOXKACH U TasHUS CHETOB.
B 3aBUCHMMOCTM OT HOpPOUCXOXKACHUS M KAYECTBEHHOM XapaKTepUCTHKU
MIPUMECEH CTOUHBIC BOJIBI PA3LsIOT Ha:
"  XO3SMCTBEHHO-OBITOBBIC,
" [IPOU3BOJICTBEHHEIE,
= aTtMocdepHbIe.
OCHOBHBIMH XapaKTEPUCTUKAMU CTOUYHBIX BOJ SIBJISIOTCS:

" KOJHYECTBO CTOYHBIX BOJ, XapaKTEPU3YEMOE PAcX0J0M, U3MEPSIEMbIM B
/¢ Wi M/c, M>/4, MY/cMeHy, MY/CyT 1 T.L.;

" cTeneHb PABHOMEPHOCTH (WM HEPABHOMEPHOCTH) UX OOpa3oBaHUS U
MOCTYIUICHUS] B BOJIOOTBOASIIIINE CUCTEMBI;

" BH/bI (KOMIIOHEHTHI) 3arPA3HEHUI U COIEP)KAHNE UX B CTOUYHBIX BOJAX,
XapaKTepU3yeMoe KOHIICHTPAIUEH 3arpsi3HEHUN, U3MEPSIEMON B MI/J1 WM
/™.

Pa3nuyaror Tpu cAeAyIONIMe OCHOBHBIE TPYIIIBI 3arpsi3HEHUN:

" MUHepaJbHbIE 3arPSI3HCHUS;

" OpraHuvecKue 3arps3HCHMUS;

" OHOJIOTHYeCKHe 3arpA3HCHHUS.

[To ¢ha30BO-AUCIEPCHOMY COCTOSIHUIO BCE 3arpsi3HEHUs NESTCS MO0 CTENeHU
JIUCIIEPCHOCTH (T.€. U3MEJIBLYEHHOCTH ) Ha:

= PacTBOpEeHHbIE BEILECTBA;

= KoJiouaHble BEILIECTBA;

= HepacTBOpeHHBbIE IPUMECH.

B cBoro ouepenb 3TH NMpUMECH JENATCS Ha BCIUIBIBAKINME, OCeNalolIue U
B3BellIeHHbIE BEILECTBRA.

1100 s0000meedenuem (kananuzayueti) TOHUMAETCS KOMILJIEKC 000PYy/TI0BaHNUS,
ceTeid M COOPYKEHWH, NpeAHA3HAYCHHBIX [JIsi OPraHU30BAaHHOTO MpUEMA U
yAaJIeHUuss 1o TpyOompoBojaM 3a TMpeaeibl HACEJICHHBIX IYHKTOB WM
IMPOMBINIJICHHBIX MPEANPUITHI 3arps3HEHHBIX CTOYHBIX BOJ, a TaKXke IS HX
OYMCTKU U 00€3BPEKUBAHUS TIEPET YTUIU3AIUEN WU COPOCOM B BOJIOEM.

CymiecTByeT JBa BUa BOAOOTBEACHUS: 8bI603HOE U CHIABHOE.
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[Ipn opraHu3auuu 6v1603H020 BOJOOTBEIAECHUS JKUJIKUE 3arpsA3HEHUs
COOMPAIOT B MPUEMHHMKU (BBITPEOBI) U MEPUOAUYCCKA BBIBO3SIT aBTOMOOWIBLHBIM
TPAHCIIOPTOM Ha IOJsl ACCEHU3alUuu i1 0OpabOTKM WIM B CIELUAIBHBIE MECTA,
COTJIACOBAaHHBIE C CAHUTAPHBIMU OpTraHaAMMU.

[Ipu opranmu3zamnuu cnagrno2o BOAOOTBEICHUS CTOYHBIE BOABI MO MOA3EMHBIM
TpyOONpPOBOJAM TPAHCIOPTUPYIOTCSI HA OYHUCTHBIE COOPYXKEHUSA, TJ€ OHHU
MOJBEPraloTCsi WHTEHCHUBHON OYMCTKE, MPEUMYIIECTBEHHO, B HCKYCCTBEHHO
CO3/IaHHBIX YCIOBUSIX, TIOCIIE YEeT0 COPAChIBAIOTCS B ONMMKAMIIUE BOJIOEMBI.

Cucmema cniagHo20 80000MEEOeHUsI COCMOUM U3 CAeOYIOUUX OCHOBHBIX
971eMEHMO8:

"  BHYTPEHHHUX YCTPOWCTB 3/1aHUN;

"  HapyXHbIX BHYTPUKBAPTAJIbHOU U YIIMYHOU CETEH;

"  HACOCHBIX CTaHIIM{ U HANIOPHBIX TPYyOOIPOBOIOB;

"  OYHCTHBIX COOPYKECHUMU;

"  YCTPOMCTB JJis BBIITYCKa OUUILIEHHBIX CTOYHBIX BOJI B BOJIOEM.

Cxema so0oomeedeHUa HaceneHHo20 NyHKmMa u
MPOMbIWAEHHO20 Npeonpuamus

Mecemuas cmaHuus

donpobod

~ 3 N

S BrympukBap- §* g

& ManeHan cemp 3

S s S

| S S g

Ynuunans cems, S X S

Jnabran HaCoCHAR,|
CMAanUuA *
e

Hapyosicnas  yauunas ceTh TpPEACTaBISIET COOOW CHCTEMY MOJ3EMHBIX
TPyOOTIPOBOJOB, TPUHUMAIOIIUX CTOYHBIE BOJIBI OT BHYTPUKBAPTAIBHBIX CETEH U
TPAHCHOPTUPYIOLIUX HMX K HACOCHBIM CTaHUMSM, OYMCTHBIM COOPYKEHUSM U B
BOJIOEM.

BopooTBoasme ceTu CTposT, IPEUMYIIECTBEHHO, CAMOTEYHBIMHU.

Jlnst obecrniedeHHsi CaMOTEYHOCTH TEPPUTOPUIO TOPOJA WM HACEICHHOTO
MyHKTa pa3elisaioT Ha OaccelHbl BOJOOTBEICHUS (TEPPUTOPUHU, OTPAHUUYCHHBIC
BOJIOpa3/iesiaMu), TJI€ COOTBETCTBEHHO peibedy MECTHOCTH MPOKIAIbIBAIOT
CaMOTEUYHbIE TPYOONPOBOJABI YJIUYHOW CETU U KOJLIEKmMOpbl, T.€. YYACTKH CETH,
coOuparolie CTOYHbIE BOABI C OJHOTO WJIM HECKOJbKUX OacceiHOB
BOJOOTBEACHUS.

KoJIIeKkTophl N0Ipa3AesistoT Ha CAESAYIOUINE BUIbL:
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"  KOJUICGKTOPBI, COOMPAOIIME CTOYHBIC BOJBI C OTJCIBHBIX OacceiHOB
BOJOOTBE/ICHUS;

" 2la8Hble KOMIEeKMOpbl, TPUHUMAIOININE W TPAHCIOPTUPYIONIAE CTOYHBIC
BOJIBI IBYX M 00JIe€ KOJUIEKTOPOB OACCEIHOB;

" 3020pO0HbIe KONIEKMOpPbl, OTBOAAIINE CTOYHBIC BOABI TpaH3UTOM (0e€3
MIPUCOCIMHCHUS) 3a TIpeaesibl 00BEeKTa K HACOCHBIM CTAHIUSM, OYHCTHBIM
COOPY’KCHHUSIM HJIA K MECTY MX BBIITYCKA B BOJIOEM.

Ouucmuvle cmauyuu TPETHA3HAYCHBI JJII OYUCTKH CTOYHBIX BOJ U
nepepaboTku ux ocaaka. OUUCTHBIE COOPYKEHHS CIIEIyeT pacrojiaraTh HUXE IO
TEUCHUIO PEKH OTHOCHUTCIIBHO HACEJICHHOTO IIYHKTAa WM IPOMBIILICHHOTO
OpeanpusTys, Omarojaps 4eMy MCKIIOYAeTCs OMACHOCTh 3arps3HEHHUs BOJOEMa B
npenenax oObekTa. [lociae OYHMCTKHM CTOYHBIE BOJBI 4Yepe3 CIEIHAIbHbBIC
YCTPONCTBA — BBIITYCKH — COPACHIBAIOTCS B BOJOEM.

Tpaccuposka KOJJIEKTOPOB OOBIYHO OCYIIECTBIISECTCS MO TMOHUYKEHHBIM
y9acTKaM MECTHOCTH, YTO OOECIeYMBACT MPOKIAAKY IMPUCOCAUHICMBIX K HHM
BBITICIICKANTUX YIACTKOB YINYHOW CETH HA MUHUMAJIBHOH TITyOHWHE.

BomooTBogsmias ceTh Bcerja JO0DKHA OBITh JIOCTYNMHA JJII  OCMOTpA,
MIPOMBIBKH M TIPOYHUCTKHU OT 3aCOPEHUS, IIOATOMY Ha HEH YCTPamBaIOT CMOMPOSble
KOJIOOYbl.

Jlmst  mpuema  aTMOC(EpPHBIX  CTOYHBIX  BOJ  MPEAYCMAaTPUBAIOT
0odxcoenpuemMHuKy, TPEACTABISIIONIME COOOW KpYIrible WM MPSMOYTOJIbHbIE B
IJIAHE KOJIOALBI C METAJIMYECKON PEIICTKON CBEPXY.

[lepecedyeHne KOJJIEKTOPOB C JKEJIE3HBIMH JOPOTaMH, PEKaMH, OBparamu
OCYILIECTBIISETCS ITyTEM YCTPONCTBA 010Kepo8, 3¢maKkao u Jp.

[Ipu HEOOXOAMMOCTH MObEMA CTOYHBIX BOJ Ha 00Jiee BHICOKME OTMETKU U3-
32 HEBO3MOXHOCTH WX JalbHEUIIEro CaMOTEYHOTO TPAHCHIOPTUPOBAHMS K
OUYHCTHBIM COOPYKEHHUSM WM B BOJOEM Ha CETU YCTPAUBAIOT HACOCHblE CIMAHYUU,
KOTOpBIE TIEPEKAYMBAIOT BOTY IO HAITOPHBIM TPYOOTIPOBOAAM.

Ouucmuvie cmauyuu TPETHA3HAYCHBI JJII OYUCTKH CTOYHBIX BOJ U
nepepaboTku ux ocaaka. OYUCTHBIC COOPYXKEHHUS CIIEAYET pacrojiaraTh HUKE TI0
TEUCHUIO PEKH OTHOCUTCIBHO HACEJICHHOTO TYHKTAa WM TPOMBIILICHHOTO
PEANPUATHs, OJarogaps YeMy HCKIIFOYaeTCs OMACHOCTh 3arps3HEHUs BOJOEMa B
npenenax oObeKTa.

[Tociie OYMCTKU CTOYHBIC BOJIBI Yepe3 CICIUAIBHBIC YCTPONCTBA — GbINYCKU —
cOpaChIBAIOTCS B BOJIOCM.

2. Cucmembwl u cxemvl 60000MBEOCHUS

B 3aBUCHMOCTH OT TOro, KaKk OTBOASTCS OBITOBBIC, MPOU3BOJCTBEHHBIC WU
aTMOC(EpHBIC CTOYHBIE BOJBI — COBMECTHO WJH pa3leibHO, CHCTEMBI
BOJIOOTBEJICHUST MOYKHO Pa3felIuTh Ha oOwecniasuvie, pazoenvhole (MOHBIC WIH
HETIOJIHBIC) U NOJIYPA30eibHble.

Obwecnnasnas — CUCTEMa, TPH KOTOPOW BCE CTOYHBIE — OBITOBBIC,
IIPOU3BOJICTBEHHBIC W JOXKIEBBIE — CILIABJISIOTCS MO OJHOW oOmmIiel ceTu Tpyd u
KaHAJIOB HA OYMCTHBIC COOPYKEHUS.
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Cxema obwecnnagHol cMCTem LI BOAOOTEEOEHMA
1 —konnektop BaccefiHa BOLOOTERLEHNA, 2 — TNABHEIM KONNekTop, 3 - NHEHECNYyCK, 4 —
EBINYCK

O6HIGCHJI3BHVIO CUCTEMY TMPUMEHSIOT JUIS TOPOAOB € MHOT'OATAXKHOU

3aCTPOVIKOW:
— IIPY HAJIMYUM MOIIHBIX BOJHBIX IPOTOKOB, JOMYCKAKOIIUX ITPUEM JTOKIEBBIX

BOJ;

— MpH OIPAaHUYCHHOM KOJMYECTBE pAWOHHBIX HACOCHBIX CTAHLUHUWA C
HEOOJIBIION BEICOTOM MOAbeMa CTOYHBIX BOJI;

— IPU PACUYETHOM HMHTEHCHBHOCTH NOXISA NPOJOJKUTENBHOCTBIO 20 MHH.
menee 80 /c Ha 1 ra.

Pazoenvnas — cucrema, Tpu KOTOPOM JOXKIEBBbIE U YCIOBHO-YUCTHIE
MIPOU3BOACTBEHHBIE BOJBI OTBOJAT MO OJHOW CETU TPyO M KaHAJIOB, a ObITOBBIE U
3arpsA3HEHHBIC TPOM3BOJCTBEHHBIE CTOYHBIE BOABI — MO JPYrOM, OJHOM WIH
HECKOJIbKUM ceTsM. PaznienbHas cucteMa MOXKeT ObITh:

— NOAHAsA pa3denbHas — CUCTeMa, KOTOpas BKIIOYAET JBE WM HECKOJIbKO
COBEpUICHHOM CaMOCTOSITENIbHBIX KaHaJIM3al[MOHHBIX CETH (CeTh, MO KOTOpOH
OTBOJAT TOJIBKO JOKJEBBIE U YCIOBHO YMCTBIE BOJBI, CE€Th, II0 KOTOPOH OTBOIAT
OBITOBBIE U CETh, IO KOTOPOH OTBOJAT 3arpsA3HEHHbBIE POU3BOICTBEHHbBIE BOJIbI);

— HEnoNHAas pazoenvHas — CUCTEMA, IIPU KOTOPOU OTBOASATCS TOJIBKO OBITOBBIE
U HauOoJiee 3arpsi3HEHHbIE IPOU3BOJCTBEHHBbIE BOJbI, @ aTMOC(HEpHBIE  BOJbI
CTEKAIOT 10 KIOBETAM, OTKPBITBIM KaHaJIaM U JIOTKAM.

CHEMMA PAROEIIEH OH CHCTEMEI B OOOCOTEENEHHA

1 —konnekTop BEITOEOA CETH, 2 — MAaBHEIA KONNEKTOP, 3 — KONNEKTOP AOMAEEOA CeTH, 4 —
LI MYCE
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llonnyro u pazdenvryo cucmemy Kanamzayuy TPUHAMAIOT JUIsl KPYIHBIX U
0JIar0yCTpOCHHBIX TOPOJIOB U MPOMBIIIJICHHBIX PEANPUSTUM:

— IIPY BO3MOKHOCTH COpOca J0XKAEBbIX BOJ B BOJHBIE IPOTOKH;

— MpU HEOOXOJUMOCTH TO YCJIOBUSAM peibeda MECTHOCTU YCTponcTBa Ooliee
TpEX PaOHHBIX HACOCHBIX CTaHIIUM;

— IPU PACUYETHOM HHTEHCHUBHOCTH JNOXKIA NPOJOLKUTENBHOCTBIO 20 MMH.
6onee 80 a/c Ha 1 ra;

— IpH HEOOXOUMOCTH MOJTHOW OMOJIOTMYECKOW OUMCTKU CTOYHBIX BOJ.

Henonnyro pazodenvhyro cucmemy yCTpaumBalOT B TopojJax M TOCEIKax
TOPOJICKOTO W CENbCKOro THUMOB (WJIM JIOMyCKaTh €€ KakK MEepPBYI OYepeb
CTPOUTEIBCTBA PA3ICIBHON CUCTEMBI KAHAJIU3ALNH).

llonypazdenvhas — 3TO CHUCTEMA, COCTOSIIAs M3 CaMOCTOSITENIbHBIX
KaHAJIM3ALMOHHBIX CETEeW, YTO M IOJHAas pas3AeiibHas, WU OJHOIO0 TJIABHOTO
(mepexBaThIBAIOILIET0) KOJIJIEKTOPA, OTBOASILEIO OBITOBBIE, MPOU3BOJACTBEHHBIE U
JIOKJIEBBIE BOJIbI HA OYMCTHBIE COOPYKEHUSI.

[TomypaznenbHyro CUCTEMY KaHaJM3alMK NPUMEHSIOT B CIEIYIOUIUX
ciIyJasix:

— JUJIsl TOPOJIOB C YMCIIOM )uTesen 6osiee 50 ThIC. yer.;

— IIPY MAJIOBOJHBIX WJIA HEITPOTOYHBIX BOJOEMAX;

— JUIsl paliOHOB, MCTIOJIb3YEMBIX ISl KyHIaHUSI WM BOJIHOTO CIIOPTA;

— TIpU TOBBIIIEHHBIX TPeOOBaHMSIX K 3alllUTE BOJOEMOB OT 3arpsA3HEHUS
JOKJIEBBIMU BOJIAMH.

[lo caHuTapHbIM mMOKa3aTenasiM SBISETCA HaWIydlledl MO CPaBHEHUIO C
oOlLIEeCIIIIaBHOM 1 pa3ieNbHOM CUCTEMAaMHM, HO 3Ta CUCTEMAa OYEHb JIOPOroCTOsIAs,
TaK Kak HEOoO0XOJUMO OJHOBPEMEHHOE CTPOUTEIBCTBO JIBYX CeTed C
NepexBaThIBAIOUIMM KOJUIEKTOpOM. B HacTosimiee Bpems 3Ta cucremMa mpuMeHseTcs
MIPU PEKOHCTPYKIUHU CYIIECTBYIOIIMUX CUCTEM KaHATU3ALMH.

CHEMA TIONYPASIENEHOH CHC TEMB] BOIOO TEEJEHH A

1 —konnexTop BEITOEOA CeTH, 2 — pazdeNMTENEHAA KaMepa, 3 — KONNeKTOp Q0SB0 CETH
4 — eRINYCK

Kombunuposannas cucmema 600oomeedenuss — 3TO Takas cUCTeMa, IPHU
KOTOPOM HACEJEHHBIM MYHKT B OJHOHW dYacTu o0OOpy/IOBaH OOIIECIJIABHOM
CUCTEMOM, a B JIPYroM — MOJHOW pa3leibHOW. Takue CHUCTEMBI CKJIAIbIBAIOTCA
HUCTOPHUYECKU B Pa3BUBAIOIINXCS TOPOJIAX.




119

Cxemotii 6o0oomeoosweli cemu HA3bIBAIOT IMPOEKTHOE pEIIeHUE NPUHATON
CUCTEMBbI BOJIOOTBEICHMSI, NU300paKEHHOM Ha IeHIUIAHE KaHaJTu3yeMOro o0beKTa ¢
Y4€TOM MECTHBIX TOMOTpaQUUECKNX ¥ THAPOTEOJOTHYECKUX YCIOBUH W
MEPCHEKTUB TAIBHEUIIIETO PA3BUTHSL.

HMeroTcss 5 OCHOBHBIX CXE€M HAauepTaHMsI HAPYKHBIX BOJOOTBOIAIINUX CETEU
HACEJIEHHBIX MYHKTOB: NMEPICHAUKYJISIPHAs, IEPECCUCHHAs, NTapajlyieIbHast, 30HHAs,
paauanbHast.

Bp100p TOM MJIM MHOW CXEMBI 3aBHCHUT OT IIPUHITONH CHCTEMBI BOJIOOTBEICHUS
U 0cOOeHHOCTEH penbeda MECTHOCTH.

[IepnenaukynspHas ST T T \{/3 Komnekroper ~ Gacceiina
' - . KaHAJIM30BAHUSA

/ ) \ \"_7 TPaCCUPYIOTCS o

( \ 1 // . { KparJaieMy HalpaBJICHUIO

. : MEPIECHIUKYISAPHO BOIOEMY.

\\ ‘/4 1 X \ OTy cXeMy I[pUMEHSIOT B

j/—~ ] \g i__L MECTHOCTSIX  C  XOpOLIO

BBIP&KEHHBIM ~ YKIIOHOM K

BOIOEMY JUIA  OTBEIACHUSA

arMoc(epHbIX u
He3arps3HEHHBIX

MIPOU3BOJICTBEHHBIX CTOYHBIX
BOJ

Komnexropst
OTJIEbHBIX GacceitHOB
MEPIEHAUKYIIIPHON CXEMBI
[IEPEXBATHIBAIOT  IJIABHBIM
KOJIJIEKTOPOM,
IIPOKJIAbIBAEMBIM
HapajiesIbHO BOJIOEMY.
OTy cXeMy INpUMEHSIOT B
MECTHOCTAX €  XOpOILIO
BBIPQXCHHBIM YKJIOHOM K
peke I OTBEACHUs
CTOYHBIX BOJ

[Tepeceuennas

1 — xomrekTtopbl OacceiHOB BOJOOTBEIEHHs; 2 — TJaBHBIE KOJUIGKTOPHI, 3 — TpaHHUIA
oOciy>)kuBaeMoro o0bekra; 4 — rpaHMuIa OacceiiHOB BOJOOTBEICHMS; S5 — HANOPHBIN
TpyOONpoBOJI; 6 — BBIITYCK.

——— 3 OTy CcXeMy NPUMEHSIOT
r =l OpH  PE3KOM  MaJCHUH

] 1(\>7 penbeda  MECTHOCTH K
r : BOZOEMY, TaK Kak OHa

IIO3BOJIACT HCKIIIOUHUTHL B

[TapamnenbHas

KOJIJIEKTOpax OacceitHOB
KaHaJTM30BaHUS

MTOBBIIIICHHBIC CKOpPOCTH
JBHKCHUS BOJHI,

BBI3BIBAIOIINE pa3pyLICHHE
TpyOOIPOBOIOB.
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30HHAaA

Cxema mpuMeEHsIETCS Ha
00BEKTaX CO 3HAYUTECILHOM
paszHHIICH OTMETOK
MOBEPXHOCTH  3€MJIU  TIO
Teppacam. Bcerpeuaercs
penKo.

7, 8 — TIaBHBIE KOJIJICKTOPHI
BEpXHEH U HUXKHEHN 30H

PagnannHas

Cxema, mnpu KOTOpoOM
CTOYHBIC BOJBI MOCTYIAIOT
HE HECKOJIBKO OYHMCTHBIX
COOPYKEHHUI
(0eyenmpanuzosannas).

ITp TPOEKTHPOBAHWMM TOW WJIM HHOU PACCMOTPEHHOW CXEMBI TPEOVETCS

COOJIIOJIATH CIEAVIOIIME OOIIHUE VCIOBUS:

® JIMHWM BOJOOTBOJSAIIEH CETU CIIEAYET MPOKIAAbIBATE IIPSIMOJIMHENHO;
* B MeCTax M3MEHEHUS YKIIOHA JIMHUH WM JUaMeTpa TpyO, TOBOPOTOB CETH, a
TaK)X€ B MECTax COCIMHEHUS HECKOJIbKUX JIMHUN HEOOXOAUMO YCTpauBaTh

KOJIOIIBI;

¢ TIOBOPOTHI JIMHHUU W MIPUCOCAVMHCHHA K HUM CJICAYCT BLIINIOJHATL IO YIJIOM,

paBHBIM Wi MeHbIIUM 90°C.
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Pa3zanuarot TPHU CXEMbI TPACCUPOBAHUA YIUMYHBIX ceTeu:

o) obvemarowas mpaccuposka (a) — yIuuHble CeTU
7 A

OTOSICHIBAIOT KAX/IbI KBapTajl CO BCEX YETHIPEX CTOPOH.
ol DTy cxeMmy IPUMEHSIOT MPU TUIOCKOM pebed)e MECTHOCTH
(0 ¥ OOJIBIINX KBapTasax;

d) @ oo W

W mpaccuposka no nonusxcennoii cmopone xeapmana (6) —

/‘/
| A 10?) YJIWYHBIC CCTH IIPOJIOKCHBI JIMIIb C IOHWKCHHBIX CTOPOH
- A =
= A O6CJIy>KI/IBaeMBIX KBapTaJioB. 3Ty CXEMY HUCIIOJB3YIOT IIPU
| —
1 / Y./‘” 10! 3HAYUTEILHOM NAJICHUU MECTHOCTH,
<
L

Ypes3KeapmaibHAasi mpaccuposka (B) — yIUYHbIE CETH
MIPOJIOKEHBI BHYTPU KBapTaJIOB. JTa CXEMa MO3BOJISIET
3HAYUTEIJIBHO COKPAIaTh IPOTSKEHHOCTh CETH, HO
3aTPYIHSET €€ KCILTYaTALHIO.

3. Hopmwbi 6000omeedenus. Pacuemnvie pacxoowvi

Hopma 600oomeedenus — pacxoll CTOYHBIX BOJ, JI/CYT, HAa OJHOTO KUTEI,
MOJIB3YIOLIErocs KaHAIM3AIMeH, MM KOJIMYECTBO CTOUHBIX BOJ (M°) HA CIMHHILY
NPOAYKIIMH, BBITyCKAGMOW TMpEeANpHUsATHEM. Pacxom OBITOBBIX CTOYHBIX BOJI
3aBUCHT OT 4HCJA JKATEICH, TONB3YIONIMXCS KaHaIu3alued, W HOPMBI
BOJIOOTBEJICHUSI OBITOBBIX BOJ. Pacxoj MpOn3BOJACTBEHHBIX CTOYHBIX BOJ| 3aBUCHT
OT KOJMYECTBA  BBIMYCKAEMOW TPOAYKIMH W  HOPMBI  BOJOOTBEICHUS
MIPOM3BOJCTBEHHBIX BOJI.

Jis ~ XapakTEepUCTUKH  HEPAaBHOMEPHOCTH  NPHUTOKAa  CTOYHBIX  BOJI
UCTIONIB3YIOTCS  KOo(duyuenmovl  HepagHomepHocmu. B TpakTHKe pacyera
BOJIOOTBOISIIMX COOPYKCHUI HEPaBHOMEPHOCTh BOJOOTBEICHHS OLICHUBACTCS C
MOMOIIbI0 MAKCUMAJIBHBIX 1 MUHUMAJIbHBIX KO3()(PHUIIMEHTOB CYTOYHO#, 4aCOBOW U
o0111e#t HepaBHOMEPHOCTH.

H QI:‘!"I'.ﬁlﬂll'_ H QI:‘!'I'.HIHI‘I. H — Ql dCLMdEL H — Qlﬂl’.ﬁlﬂl‘l

oyrmasr NT.AMH Q NAC MAEL AL MNHL Q_
OYT.LP. O¥T.C]. WALCLP. naLCLp.

Jns  TpaKkTUYECKUX pacueToB OBITOBOM KaHalW3allMd TPUHAT  OOIIMiA
KO3 (PUIIMEHT HEPaBHOMEPHOCTU BOJIOOTBEACHHSI — OTHOIIEHHE MAaKCHUMAaJbHOIO
4acOBOT'0 pacxojia OBITOBBIX CTOYHBIX BOJl B CYTKM HAaMOOJBILEr0 BOJAOOTBEACHUS
32 roJ K CpEJHEYacOBOMY TOJMYHOMY pacxoay CTouHbIX BoA. OH paBeH
MIPOU3BENCHUIO ABYX KOI(PPUIIMECHTOB HEPABHOMEPHOCTH:

KO6W MaKc = Kcym Mmakc 'anc Mmakce
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3HayeHus ob6mero kodhduimeHTa HEPaBHOMEPHOCTH MPUTOKA OBITOBBIX
CTOYHBIX BOJ B KAaHAJIM3AIIMOHHYIO CETh B 3aBUCHUMOCTU OT CPEIHECYTOYHOTO
pacxoja CTOYHBIX BOJ JJIi OOBIYHBIX HACEJICHHBIX IYHKTOB TOPOJCKOTO THIIA
npuBeneHsl B Tabmuma 6.1 CH 4.01.02-2019 «Kanamuzamus. HapyxHabie cetn u
COOPYKESHUSI».

PacueTHRIMM HA3BIBAIOTCS  PACXOJbl, KOTOPHIC OXHIAIOTCI K KOHILY
pacyeTHOro TepHuoja W Ha KOTOPBIE PACCUUTBHIBAIOTCS BCE COOPYKCHHS
BOJIOOTBEICHUSI.

PacueTHble pacxojibl OBITOBBIX CTOYHBIX BOJI OT HACEJEHHUS TOpOJOB U
IIOCEJIKOB OIPEACIISIOT MO CIASAYIOMUM (popMyiam:

Qcp.oym = N-,/1000
QMaKc.cym = NqH.Kcym /1000
QMaKc.L{ac. = NqHK06m/241000

Kananmu3anmoHHyl0 CeTh pPAaCcCUMTHIBAIOT HA MAaKCUMAJIbHBINA CEKYHIHBIN

pacxo:

qMaKC.CeK. = (NqHRo6u4) /86400’ n/c
rie qy — HOpMa BOJIOOTBEJICHHMS HA OJIHOTO J>KUTEIIS, MOJIb3YIOIIETOCs
KaHaym3anmen, n/cyr, N — pacdetHoe uucno xurened, Ko, — kospduunuent
CYTOYHOM HEpaBHOMEPHOCTH, Kis, — 00mUN KO3()PUUIMEHT HEPaBHOMEPHOCTH.
BriTOBBIE CTOUHBIE BOJBI HA MPEANPUATUIX YUUTHIBAIOT OT/ICJIBHO.
PacueTtHble pacxoJbl MPOM3BOACTBEHHBIX CTOYHBIX BOJ ONPEACISIOT II0

[120[2MYH3MI

np_np 3 QCW
Q.. =n""-M. m*/cyT: L AR PR _ Yvac
oyt YT Quac T M fyac Opmax cex = —— K
3,6
M — KOJINYECCTBO HpOI[yKL[I/H/I BBIHYCKaeMOI)’I B CYTKI/I, B CMeHy HNJINn B

MAaKCHUMAJIbHYI0 CMEHY; N, — YJEIbHOE BOJOOTBEACHUE IPOU3BOJICTBEHHBIX
CTOYHBIX BOJ, M /€I, BBITYCKAEMOil MPOAYKIHH; T — MPOLOIKHTEIBHOCTD PAGOTHI
OPEeAnpusiTAs JTUOO0 MPOJOHKUTEILHOCT, CMEHbl B dYacax; K — koaddunment
4aCOBOW HEPABHOMEPHOCTH.

BepHVYThCS B OTJ1aBlICHIE

; J'];'{C..
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Jlexkust Ne 14 (yacrsb 2)

BoaooTBeieHne HaceJJeHHbIX MECT H MPOMbINIJIEHHBIX MPeANPUATHI
1. Pacuem 6000omeoosuux cemell.

2. Yempoiicmeo u 06opyoosarnue 60000meoosuux cemeil.

3. Ilpoexmuposanue, pacuem u yCmpoucmeo 00HCOe80U cemil.

1. Pacuem 8600oomeoosiuux cemeti

l'uopasnuueckuti  pacuem  80000mEOOAWUX — cemell  3aKNO4Aemcs 8
onpedenenuu ouamempod mpyo 011 pAcCHemHbIX MAKCUMATbHLIX CEeKYHOHbIX
PAcx0008 CMOYHBIX 800, YKIOH08, NOMePb HANOpd, CKOPOCmell medeHus: U Cmenenu
HANOJHEHUsL.

Bo10o0oTBOIAIYI0 CETh pPACCUMTHIBAIOT HA YaCTUYHOE HAmoJHEHUEe TpPYyo.
CaMOTeuHBI  peXUM TEYEHHS C  YaCTUYHBIM  HAINOJIHEHUEM  CEUYCHUs
TPpyOOIIPOBOOB MTO3BOJISIET:

®* CO3MaTh JIydlld€ YyCIOBHUS JJII  TPAHCIIOPTUPOBAHHS  B3BEIICHHBIX
3arpsA3HCHUN;

e 00eCmeYnTh BEHTWISAIUIO CETH VIS yNaJeHUS BPEIHBIX W OMACHBIX Ta30B,
BBIJICIISIFOIINXCST U3 J)KUJIKOCTH;

e CO37aTh HEKOTOPBI pe3epB B CEUYCHHUHM TpPyO ISl TMPOIyCKa pacxoja,
IIPEBBILIAIOIAN PACYETHBIM.

CrerneHb HAMOJHEHUS TPYO XapaKTEpPU3YeTCs OTHOIICHHEM

h/d  (svicombr cnosi  600bi K Ouamempy  mpyovl).
p  OOwmecmnaBHYO M J0KICBYIO KaHAJIW3aLMOHHYIO CEThb

PACCUHMTHIBAIOT HA TIOJIHOE HAMOJHEHUE MPU MaKCUMAJIbHOU

WHTEHCHUBHOCTH JOXKIS.

B cootBerctBum co CH 4.01.02-2019 «Kanammuzamms. Hapyxuble ceTu u
COOPY)KCHHUS» YCTAHOBJICHBI CJICAYIONINE MaKCHUMAJIbHBIE pAacUCTHBIC HAIIOJHCHHUS
B TPyOOIIPOBOJAaX KPYIJIOTO CEUCHUS:

OuamMeTp yCNoBHOTO Npoxoaa TpyG, M MaKcMMansHOE pacyeTHOE HANoMHEeHNE
Oo 200 0,60
O1 200 go 400 0,70
OT1 400 go 1000 0,75
1000 v bonee 0,80

B HayanpHBIX y4YacTKax BHYTPHUKBAPTAJIbHOM M YJIWYHOM KaHAJIW3aLUU
pacyeTHbId pacxo]l OOBIYHO HEBEJIMK M €ro MOXKHO ObLIO Obl MPOMYCTUTH IO
TpyOaM Hebombioro auamerpa. OJHAKO MPAKTUKA MOKA3bIBAET, YTO KOJIMYECTBO
3acOpeHuil B TpyOax reOMETPUYECKU PACTET ¢ YMEHbIlIeHHeM auamerpa. [lostomy
OPY YMEHBIICHUM JAUAMETPAa OJKCIUIyaTallMOHHBIE 3aTpaTbl Ha IPOYUCTKY
yBenMuMBarOTCA. ['paHMYHOE 3HaueHue pacxofa, NPU KOTOPOM KalUTaJlbHbIC
3aTpaTbl Ha YCTPOMCTBO CETHM paBHBI JKCIUIyaTallHOHHBIM pacxoJaM Ha ee
cojepkanue — okoJjio 10 s/c.
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Bo n3bexanue gactoro 3acopeHus Tpyo u it ynodcrBa ux npounctku B CH
4.01.02-2019 ycTaHOBIIEHBI MUHUMATbHbIE Ouamempsl mpyo, KOTOPbIC 3aBUCIT OT
BHJIa CTOKOB, CUCTEMBI U CETH BOJOOTBEICHUSI.

w CHeTembl BOJOOTESOEHWUA
Bug eogooTeogALLEN
BeiToBaa n .
CeTH Obuwecnnaenaa |fdowxasean
NpoW3B0ACTESHH 3R

YnuuHan 200 250 250
BHyTpuKBapTanbHaA 150 200 200

M Npou3B0ACcTBEHHAA

B HACENEHHBIX MyHKTaX C pacxogoM g0 300 M°/CyT sl yIHYHOH CeTH
JIOIyCKaeTcsl MpuMeHeHune Tpyo nauamerpoM 150 mwm, Jj1s1 MPOM3BOJCTBEHHON CETH
MPU COOTBETCTBYIOIIEM OOOCHOBAaHWU MOTYT TPUMEHSTHCA TPYOBl HUAMETPOM
MeHee 150 mm.

Jns  co3maHusi HOPMAJIBHBIX YCJIOBUM PaOOTHl BOJOOTBOJSIIHMM  CETSIM
MPUJAIOT OMNpEEICHHbIE YKJIOHBI, OOECIEeUMBAIOIINE TEUEHHE CTOYHBIX BOJ C
CamMooyUUaArOWUMY CKOPOCTSIMHU.

[IpoexkTrpoBaHuEe CETH BEAYT Ha TaK HA3bIBAEMYIO PACUemHYI0 CKOPOCHIb
medeHus.

Munumanvnou  He3aunusarOwjel  pacyemHolu — CKOpOCmbvlo  Ha3bIBACTCSA
HAaUMEHbINAsl JIOMyCTHMasi CKOPOCTh IMPOTOKA CTOYHBIX BOJA, NpPHU KOTOPOH
o0ecrieunBaeTcs CaMOOUMIIIEHNE TPYO U KaHAJIOB.

B coorBerctBun ¢ CH 4.01.02-2019 cnenyeT npuHHUMATH CIICIYIOIIHAE
MUHUMAJIbHBIE pACYETHBIE CKOPOCTH:

OnameTp ycnoeHoro npoxoga Tpy6, Mm MWHUManeHas pacyeTHas cKopocTb, Mic

Oo 200 0,70
300 0,80

400 0,80

500 0,90

600 1,00

800 1,00
1000 1,15
1200 1,20
1400 1,30
2000 v Bonee 1,50

Maxcumanvnou  pacuemuou — CKOpocmbl0  HA3bIBAIOT  HAMOOJBIIYIO
JOMYCTUMYI0 CKOPOCTh TEUEHHMS, HE BBI3BIBAIOLIYI0 CHUXEHUS MEXaHUYECKOU
MPOYHOCTH Marepuajga TpyO MpH HCTUpAIONIEM JCHCTBUU TIECKa U TBEPIBIX
BEILIECTB B CTOKAX.

Jlisa MeTannuueckux TpyO 3HaueHHE MaKCHMAallbHOM CKOPOCTH COCTAaBJISIET HE
Oonee 8 M/c, a IS HEMETAIUIMYECKUX — He Oosee 4 Mm/c.

[Ipy TPOEKTUPOBAHUM  BOJOOTBOAAIIEH CETH MHUHUMAIBHBIM  YKIIOH
TpyOOIPOBOa MOKHO OIPEETUTH 10 hopMmyJie:
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imin =1/ D,

rae D — quamerp TpyOonpoBoia B MM.

TpyObl Cc HayaldbHBIM MHUHUMAIBHBIM JIHAMETPOM HE PaCCUUTHIBAIOTCA,
CKOpPOCTh M HAINOJIHEHHE B HUX Hen3BecTHBI, mo3Tomy B CH 4.01.02-2019 npunsTh
MUHHUMAaJIbHBIE YKIOHBI 151 TpyO nauamerpom 150 u 200 mm coorBeTcTBeHHO 0,008
u 0,007.

CTOMMOCTh U CPOKH CTPOHUTEIHCTBA BOAOOTBOJAIICH CETH B 3HAYUTEIHHOM
CTETIEHH 3aBUCAT OT TJIyOWHBI 3aJI0KEHUSI TPYOOIPOBOJOB, KOTOPYIO MPUHUMAIOT
10 BO3MO>KHOCTH MUHUMAJIbHOW, YUUTBIBAsI CIEAYIOLINE TPEOOBAHUS:

e 3amuTa TpyO OT MEXaHMYECKUX MOBPEXKICHUH;

* [peAOoXpaHEHUE CTOUHBIX BOJ B TPYOOIPOBOAAX OT 3aMep3aHus;

e o0OecrieyeHWE  BO3MOXKHOCTH  NIPHUCOEAMHEHHUS K  YJIUYHOM  CeTu
BHYTPUKBAapTaIbHBIX CETEH.

Hauwmenspryio riryOuHy 3aoxenus 1oTka H 1y TpyO pa3nuyHbIX AHaMETPOB
d ompenenstot nmo popmyiie:

H=h, oueps. -(0,3...0,5)>(0,7+d)
r11e hppoveps, — HOPMaTHBHAs IITyOMHA IPOMEP3aHKA IPYHTA, M
i T Ea .
¥ L 0,7

O

hnpom hmin  hmin ”
[ . t l: } | d
4 Ta

[Ipu omkpeimom cnoco0e TPOKIAAKKA CETH MaKCHUMallbHas TIIyOWHa
3aJI0KEHUS HE JIOJDKHA MPEBBINIATD:

— B CKaJIbHBIX IpyHTax — 4-5 M;

— B MOKPBIX IUIBIBYHaX — 5-6 M;

— B CyXUX, IIECUaHbIX — /-8 M.

[Ipu 3axpwvimom crocode MPOU3BOACTBA padOT (IIIUTOBAS MPOXOJIKA) TIyOMHA
3QJT0KCHUS CETH MPAKTHYECCKH HE OTPAHNYNBACTCS.

HavanpHyto TIIyOMHY 3aJTI0KCHHS YIAUIHOUW CETH OMPENECIISIOT B 3aBHCHMOCTH
OT ITYOWHBI 3aJI0KEHUST JBOPOBOM WJIM BHYTPUKBAPTAIBLHON CETH TIO opMyIie:

h,=h,  +i{L+1}+Z -Z +A

Zy, Z, — OTMETKH TOBEPXHOCTH 3€MJIM Yy KOJIOAA YJIUYHOU CeTh U y
HauboJIee yAaJIeHHOTo KOJIO/Ia IBOPOBOM WM BHYTPUKBAPTAIBHOM CETH, M.;
A — pa3HHIa AMAMETPOB JBOPOBOIl WIJIM BHYTPUKBAPTAIBHON U YIIMYHOMN CETH,

M.

Jlnst TpeoXpaHeHHs CEeTH OT TOBPEKICHUN TSDKEIBIM aBTOTPAHCIIOPTOM
MUHHUMAJIBHYIO TIIYOWHY 3aJI0KCHHS YJIWYHOUM CETH CIeNyeT IPUHUMATh HE MEHEe
1,5 M. 1o Bepxa TpyOHI.
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CoenuHenue TpyOONpPOBOJIOB JIBYX CMEXHBIX Y4aCTKOB BOJOOTBOJSIIECH CETH
IPOU3BOAUTCS TPEMSI CIIOCOOAMU:

1. Ilo ypoento 600bl. ITO CONpsHKEHUE IENIAI0T B TE€X ClIydasix, Korja riyouHa
BOJIBI BO BTOpOW TpyOe Oouiblnie, 4ueM B mepBoil, T.e. h; < h,. Kak mpaBuio Tak
COEIMHSIOT TPYOBl OTHOTO JUAMETpA.

L T OTmeTkn ypOBHA BOABI B 000MX TpyOax
paBHbL: Zy = Zy,).
281 262 OtMeTKa J0TKa TPYOHI:

22=7Z,-Ah=2!-h,

A

d1
V/

rac Ah = hg — hl-

2. I1o wenvieam. IT0 COEANHEHNE CIEIYeT MPEAYCMaTPUBATh B KOJOIAX JIIsI
TpyOOIIPOBOAOB pasHbIX auameTpoB B coorBerctBuu ¢ CH 4.01.02-2019. Ilpwm
000CHOBaHWU JIOMYCKAeTCs COEAMHEHNE TPYO MO pacYeTHOMY YPOBHIO BOJBI.

['myOuHa BOIBI HAa TIEPBOM y4YacTKE MEHBIIE, YeM Ha BTOPOM, U AHAMETP
HIepBOM TPYOBI TOXKE MEHbIIIE, YeM BTOPOH, T.¢. hy < h, u D; <D,

OtMmeTkH mensir 000uX TpyO paBHBI:
zu! zw?2 Z]JJZ = ZLLII-
OTMeTKH MOBEPXHOCTU BOJIBI:
‘ 2 1
o N Z, =7 —Ah+ Ad
o —_— e~ T T N
‘F g T w7 OTMeTKH JTOTKA:
2 1
znl Z":Zm—d2:Z}l—Ad

zn2

2. Yempoiicmeo u o6opyoosanue 60000meoosuux cemetl

B cootBerctBun ¢ CH 4.01.02-2019 «Kanamuzauus. Hapyxubie cetu u
COOPY)KCHHUS» JIJII CaMOTEUYHBIX KaHAIM3alMOHHBIX TPYyOOMPOBOIOB CIEAyET
MPUMEHSATH OE3HANOpHBIE IIJJACTMACCOBBIC, JKEIE300€TOHHBIC, YYTyHHBIE W
XPU30TUIIIIEMEHTHBIC (aCOECTOIICMEHTHBIC) TPYOBI.
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JInsi HamopHBIX KaHAIM3AMOHHBIX TPYOONPOBOAOB CIIEAYET NPUMEHSThH
HAlOpHbIE  IUIACTMACCOBBIEC,  KEJI€300€TOHHBIE, CTAJbHbIE, UYYT'YHHbIE U
XPU30TUIILIEMEHTHBIE (aCOECTOLIEMEHTHBIE) TPYOBI.

v > Tpybwvr u3z acbecmoyemenma yCTOWUUBHI K
XUMUYECKAM, a TakkKe OHOJOTHYSCKIM
BO3JCUCTBHSIM. BrIycKkaroTCs auamerpom
100-400 mm.

JlocTronncraa:
e JliMTENbHBIA  CPOK  DKCIUIyaTallWH,
KOTOPBIA MOKET gocturath 100 jer.
Bricokast yCTOMYMBOCTh K arpeCCUBHBIM
BEILIECTBAM.
Hebonpmioii Bec marepuana  Jaer
BO3MOXXHOCTh 3HAYUTEIBbHO OOJIETYUTh
€ro MOHTaX.

e ['nmagkass BHYTPEHHSSI TMOBEPXHOCTh, UTO YMEHBIIAET BO3MOXXHOCTh
BO3HUKHOBEHUS 3aCOpa.

e [Ipoctora B MoHTaxe. Bce paboThl 1o mpoxiaake TpyOONmpoBOJa MOMKHO
MPOBECTH 0€3 UCIOIB30BAHMS KAKOT0-JTMOO CIEeNUaTbHOTO HHCTPYMEHTA.

Henmocratok: XpymnkocTb M HHU3Kasl CTOMKOCTP K  MEXaHMYECKUM
MTOBPEKICHUSIM.

Yyeynuwvie mpyowi. Beimyckarorcs auamerpom 150-1000 mm.

JlocTonHcTBa:

® BBICOKas MPOYHOCTH, MO3BOJISIIOIIAS TPYOOTIPOBOY BBIJICPKUBATH OOJIBIIIKE
Harpy3Ku;

e J]OJNrOoBE4YHOCTD;

® CTOWKOCTH K IEpernaiaM TeEMIEpPaTyphl;

® JIOBOJIbHO IMPOCTOW MOHTaX, NPEAYCMAaTPUBAOIIMKA  HMCIIOJIb30BAHUE
pacTpyOoBOro crocoba.

—

Henocrarku:

e bosmbmon Bec. HM3-3a TsKECTM DIEMEHTOB HEBO3MOXHO IIPOJIOKUTH
YYT'YHHBI TpyOompoBoa 06e3 mnpuMeHeHUs crneurexHuku. CKIOHHOCTh K
00pa30BaHMIO OTJIOXKEHUI Ha MOBEPXHOCTU: CO BPEMEHEM 3TO MOXKET MPUBECTH K
00pa30BaHUIO 3aCOPOB.
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e HeBO3MOXHOCTh MCMOJB30BAHMS HA pAJie MOYB, OCOOCHHO B COJIOHYAKaX.
JlocTaTOYHO BBICOKAS IIEHA TPAAUIIMOHHBIX YYTYHHBIX U3JICIIHM.

[IpumeHSIOTCS B TPYIHOOCTYITHBIX TYHKTaX CTPOUTENBCTBA; B MPOCATOUYHBIX
TPYHTaX, Ha MOJIpadaThIBAEMbIX TEPPUTOPUSIX; B MECTAX MEPEXOI0B Yepe3 BOJHBIC
MIPETPaIbl; MO/ )KEJIC3HBIMA U aBTOMOOMIIBHBIMU JJOPOTAMH; B MECTaX MEPECCUCHUS
C TpyOOIIPOBOIaMH MUTHEBOTO BOAOCHAOXKEHUS; TI0 OTIOpaM ICTaKaJl; B MECTax, T/Ie
BO3MOYKHBI MEXaHHUECKHE TIOBPEKIACHUS TPYO.

Ilnacmmaccosvie mpyowvl. W3rotaBnuparoTcss w3 mnoaudTwieHa, [IBX wu
nosirponuieHa. TpyObl U3 MOJUATUIICHA UK TIOJUITPOIUIICHA BBITYCKAIOT TaKXKe
JIBYXCJIOMHBIMU.

JlocTronHcrna:

e Mopo3oycTounBOCTh. M3menuss paxxe TmpU TIOJTHOM 3aMEp3aHUM HE
TPECKAIOTCH.

e Manplif Bec. AHAJIOTUYHO JIPYTUM BUAAM TPyO U3 MJIACTHKA, MOHTaX CUCTEM
BBITIOJIHSIETCS 0€3 UCTOIB30BaHMS CIEIUATBHOTO HHCTPYMEHTA M TEXHUKH.

e VYCTOWYMBOCTh K BO3HMUKHOBEHHI0O HAa BHYTPEHHUX IOBEPXHOCTSIX
0CaJI0YHOI0 HApOCTA.

e AOGCOJIIOTHAs! CTOMKOCTh K KOPPO3HUHU.

e I3HOCOCTOMKOCTh, JaKE€ MPHU MPOMYCKE CTOKOB C OOJIBIINM KOJIUYECTBOM
necka.

e HenoaBepXeHHOCTh BO3JECUCTBUIO YJIbTpauOJIETa, B CBSI3U C YE€M, MOTYT
MIPUMEHSTHCS JIJIs1 YCTPOMCTBA HAPYKHBIX KOMMYHUKAITUH.

Henocrarku:

OrpannueHne MakCHUMAaJIbHOW pabodeil TeMrepaTypoit 60° U 3HauMTENBHOE
temriepatypuoe ymiaunenue mis tpyo [IBX. B cBs3um ¢ stum  1pyba TIBX
Hapy>XHasi HE MOKET MCIOJIb30BATHCS NI TPAHCIOPTUPOBKU TOPSYEH JKUIKOCTH,
YTO OrpaHUYUBaET ee chepy MPUMEHEHUS

Kenezobemonuvie mpyowsi. Boimmyckarotcst auametpom ot 400 10 2400 mm.
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JocrouHcTBA:

e cnabasi MOJIBEPKEHHOCTh KOPPO3ZUUHBIM TPOIIECCaM;

® KeJIe300€TOHHBIE U3JIENHS XOPOIIO MPOTUBOCTOAT 3apACTAHUIO;

® MPOYHOCTH Ha CKATHE U PACTIKEHUE;

® HENPOHUIIAEMOCTb JIJISl JKUJIKOCTEH;

® CTONKOCTH K MOHMKECHHBIM TEMIIEpaTypaM;

® YCTOWYMBOCTh K XUMHUYECKUM U OMOJIOTHUECKUM CpeiaM;

® BBICOKAS MPOYHOCTH;

® BO3MOXHOCTb ITPOU3BOJICTBA CEPUMHBIM CITIOCOOOM;

e HeOOJIBIIINE 3aTPAThl METAILNIA;

® OTHOCHUTEIIbHO HEBBICOKAsi CEOECTOUMOCTb.

Henocrarku:

* OOJIBIIION BEC;

® XOTS W3ACHHS JOBOJBHO YCTOWYMBBI K KOPPO3HWH, 3TO HE HMCKIIOYACT €€
MOSIBJICHUS, YTO TIPUBOJUT K BHIIICIIAYMBAHUIO OCTOHA, TMOSBIICHUIO HAPOCTOB U
MCTOHYECHHIO CTEHOK.

KenezobeTtonnble TpyObl IIMPOKO HCIHOIB3YIOTCSA TPU CTPOUTEIIHCTBE
OBITOBBIX U TMPOMBIIIJICHHBIX TPYOOMPOBOJOB, MO KOTOPHIM 3aTEM MEPEHaroTCs
MIPOU3BOICTBEHHBIC KUJKOCTH U KaHATU3AIIMOHHBIE CTOKH.

Jlnst KOHTpoJiA 3a pabOTOM CeTH W €€ MPOYHCTKH YCTPauBAIOT CMOMPOBbIE
KO00Ybl B MECTaX MPUCOCTUHECHHS BBIMTYCKOB, Ha IIOBOPOTAX, B MECTAX U3MEHEHUS
JMAMETPOB U YKJIOHOB TPYyO, HA MPSIMBIX y4acTKaX Ha paccTOSAHUU He Ooiiee 35 M
npu nuametpe Tpyo 150 mm u 50 m — npu aumamerpe Tpyo 200-450 mm. B
3aBUCUMOCTH OT MECTa PAaCHOJIOKEHHUS M Ha3HAUYE€HMsI KOJOMAIbI MOAPA3IEISIOTCS
Ha JIUHeliHble, NOBOPOMHbLE, Y3108ble, KOHMPOIbHbIE.
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Cxema ycTpoicTBa CMOTPOBOTO KoJio/ila: 1 — 4yryHHBIN JIIOK C KPBIIIKOM; 2 —
pPEryJaupoBOYHbIE KaMHU (WM KUpOH4); 3 — BHYTPEHHSAS KpbIIIKAa Kojoaua; 4 —
OMOPHOE KOJIBLIO; 5 — &KeI€300€TOHHBIE CTEHOBBIE KOJIbLIA TOPJIOBHHBI KOJOALA; 6 —
TUTATA TIEPEKPBITUSL; 7 — KeNIe300€TOHHBIE CTEHOBBIE KOJIbIIa paboueii KaMepsl; 8 —
XOJ0BbIE CKOOBI; 9 — HaOuBHOM J0TOK; 10 —1mmra auuma; 11 — mecuaHas Wi
meOeHOYHAs MOArOTOBKA.

Conpspkenue TpyO, YIOKEHHBIX Ha pPa3HOW TIIyOMHE, OCYIIECTBISIETCS C
TTOMOIIIBIO NEePEeNnaoubIX KOI0OYes.
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MepenagHelii Konogey u
Kenez06eTOHHBLIX Konel:
1 — neperopogka;
2 — BeTOHHOE KONblLo;
7 3 — cKkoba; 4 — notoK
[Ipu nmpokiaake KaHAIU3aLMOHHOM CETH Yepe3 PEeKH, OBpard U CyJOXOJHbIC
KaHaJIbl, a TAaKXe MPHU MEPECEUEHUH CETEU C KEIE3HBIMU U aBTOMOOMJILHBIMU

JIOpOoraMu MPpeyCMaTPUBAIOT Or0Kepbl, ICMAKAObl U Nepexoobl.
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Cxema scTrakaabl
1 —konogusl, 2 — TpyBonpoecd B yTenneHHoM kopobe, 3 — sxenezobeToHHbE ONOp

3. Ilpoexmuposanue, pacuem u yCmpoucmeo 00i#c0esou cemu

Cucrema J0AEBOr0 BOJOOTBEACHHS MOKET OBITh OMKPbINO20, 3aKPblNo20 U
cmeuwlanno2o TNOB. OmKpblmas CUCTEMa NPECTaBiIsIeT cO00W KOMIUIEKC KaHaB,
KIOBETOB, JIOTKOB M BBIIIYCKOB YIIPOIICHHBIX KOHCTPYKLHWW, CO3JaBa€MbIX NpHU
PEIICHUH BOPOCOB HAPYKHOTO OJIaroyCTponcTBa 0O BEKTOB.

[IpyHIMIBI  TPACCUPOBAHUS  3aKPbIMOU  JIUBHEBOM CETH  aHAJOTHYHBI
MPUHIMIIAM TPAcCCUPOBAHMS OBITOBOM KaHAJIM3alLMOHHON ceTH. JIMBHEBYIO ceTh
MIPOKJIAABIBAIOT BJIOJb TOPOJICKUX IPOE3A0B MO KpaTyaWIIMM PACCTOSIHUSAM K
BOJIOEMAaM, TaJbBeraM u oBparam, [Ipm mupune npoesna 1o 30 M JIMBHEBBIE CETH
PEKOMEHyeTCsl TPacCUpOBaTh B CEpEAUHE Mpoe3aa, a Mpu OoJbIIeH IUpPUHE —
MPOKJIA/IbIBATh B JIBE JJMHUU MO 00EHM CTOPOHAM MPOE3/a.

ATMocdepHble BOJbI TMOCTYHAalOT B 3aKPbITYI0 JIMBHEBYIO CETh 4epes
TOXKACTIPUEMHUKHY, TMPEACTABISIONIME COOON KOJIOALBI, MEPEKPHIThIE MPUEMHON
pemieTkoil. B 1uiaHe AOXKAENPUEMHUKHA HMMEIOT MPSIMOYTOJBHYK) WU KPYIIIYIO
dopmy. JloknenprueMHHUKH pacroyiaraloT y OOpTOBBIX KaMHEW TMpoe3lI0B Ha
paccrosaud 50-80 M apyr ot apyra.

Thoryap
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Cxema AomASNPAEMHIKE.
1 — posknenpremHan PEWeTka; 2 - BopooTBooALANA TPYBa; 3 — noTok;
4 — necyaHas nogywka; 5 — OCHOBAHKE.
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Meron  pacuera  TOXKIEBBIX ~ CETEd  JOJDKEH  TECHO  YBS3bIBaTh
METEOPOJIOTUYECKUE U THUAPABINYECKHE (AKTOPbl JEHCTBUTEIBHBIX (PU3NUECKUX
ABIeHUN. B Xozme pacdera onpenessroTcs pa3Mepbl U YKIIOHBI JJOTKOB, KAHAJIOB U
TpyO. OCHOBHBIM HMCXOJHBIM JIaHHBIM SIBJIIETCS PACUYETHBIA PAcCXoJ, KOTOPBIM
ONpENENAETCS II0 METOAY IPENEIbHBIX HWHTEHCHUBHOCTEH IIPEXKAE BCETO B
3aBUCHMOCTH OT PACYETHOTO BPEMEHHU MPOTOKA t; IO PAcUYETHOrO CEYCHHUS.

2 . Im& B

e

Cxema AnA onpegeneHWA pacyeTHoR
NPoAOMKHTENEHOCTH AOMAA

1— poxpeEad ynMYHaA BEOLOOTEOQAWLEA CETE, A ;I

T

A

1
2 — notok, 3 — powpenpvemHuk, B — Haubo-
nNee ynaneHHad Touka keapTana, A-A — pac-
YETHOE CEYEHME.

3 \1_

E)

dopmyiia Jyisl pacyeTHOM MPOJAOHKUTEIILHOCTH 0K

ty = teon + tean + tp )

rae. lon — TPOJOIDKUTEIBHOCTh MPOTEKAHUS OKICBBIX BOJA JI0 YIUIHOTO
notka 2, len — MPOMOKUTEIBHOCTh MPOTEKAHUS JOXKIEBBIX BOJ IO YIUYHBIM
JOTKaM JI0 JOKAENpHUEeMHHKa 3; t, — MPONOKUTENBHOCTh IPOTEKAHUS BOJIBI 110
MOJ3€MHBIM TpyOaM JI0 paCCUUTHIBAEMOI0 ceueHus A-A.

I nasnoti  ocobeHHoCmbl0  2UOPABIUUECKO20 pacyema 00HCOeBblX cemell
A671€MCsL MO, YUMo 8eIUYUHA PACUEMHO20 pacxoda (N0 KOmopomy NPUHUMAEMCS
ouamemp u YKIOH mpyowvl) C8A3aHA C NPOOOJINCUMEIbHOCHbIO NPOMOKA NO cemil, d
3Hauum, 3asucum om ouamempa u yKioua. Ilo smoii npuyune 6ecv pacuem
NPUXOOUMCSL NPOU3BOOUN MEMOOOM NOCIE08AMENbHBIX NPUOIUNCEHULL.

MakcumanbHbIM pacxoj] MOKAEBOTO CTOKA, PACCUMTAHHBIA IO NPUHIUITY
peneNbHbIX MHTEHCUBHOCTEH, OMpeeNsieTcs 1o chaeayromei Gpopmyre:

Qnax = YFqy ,

rae F — pacuernas miomans, ¥ — ko3pduuumeHT cToka, KOTOPBI 3aBUCUT OT
poaa moBepXHOCTH (acdaibT, TPYHTOBAs J1I0pPOTa, PaCTUTEILHBIN CJIO), penbeda
MECTHOCTH, a TaK)K€ OT WHTEHCHBHOCTH JOXIS M €ro MPOJOJDKUTEIBHOCTH, (¢ —
MaKCHMaJTbHasI u3 PaBHOBEPOSITHBIX WHTECHCUBHOCTEH, OTBEYAFOIIIAS
IPOJOJDKUTEIRHOCTH t, paBHON BpeMEHHW ao0eraHus OT HauOoJiee yaalCHHOMN
TOYKH TUTIOIIAIA CTOKA JI0 PACYCTHOTO CCUCHUSI.

BepHVYThCS B OTJ1aBlICHIE




Jlexknus Ne 15
O4YHCTKA CTOYHBIX BOJI

1. Cocmae u ceoticmea cmounbix 600. Buowvl 3a2psazHeHut

2. Memoowl ouucmeu cmoymnslx 600

3. COODV.?fC‘eHM}Z MEXAHUYECKOU OYUCMKU

4. COODV.?fC‘eHMﬂ OUOI02UYECKOU OUUCMKU

5. Coopyarcenusi 000UUCMKU CIMOYHBIX 600

6. Obe3zaparxcusanue OYUWEHHbIX CMOYHbIX 600

7. Coopyarcerus 0 00pabomku 0Caokd CIMOYHbIX 600
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1. Cocmas u ceoiicmeéa cmoyHwvix 600. Buovl 3azpsazuenuti

T PN FTTETFD PN S TENXET .

Knaccudgukaumsa CToYHbIX
BOJ NO NMPOUCXOXAECHUIO

E MBS E N F 3

Nopoackue

N, B T

ATmocdepHble
(nwBHeBble, noXaeBbIe)

BbiTOBbLIE

NpoussoacTBeHHbLIE

ObpaasyioTea B
peaynbTate BbiNageHwus
OoXner U TasHWUs cHera,

Kak Ha Xunow
TEppUTOpUM
HacenéHHblX  NYHKTOB,
Tak U Ha TeppuTOpUK
NPOMBbILLNEHHbIX
fipeanpuaTia

O6pa3yioTcs B XUNbIX,
KOMMYHarbHbIX,
aaMUHUCTPaTUBHBIX
30aHuAX 1 B BbiTOBbLIX
nomMeLLeHusIx
NPOMBbILLNEHHbBIX
npeanpuaTUi

BoAbl, MocTynawwue -

AOXOEBbIE UK
NWBHEBbIE CTOYHbIE
BOAbI

CeTb OT CaHWTapHbIX
YCTPOWCTB;
ymMblBansHUKOB, MOEK,

YHUTa30B, TPanos

OGpasylotca B npouecce
NPoOU3BOACTBa  U3AENWN,
NpoayKTOB, MaTepuanos

- oTpaboTasiiue
TeXHONoruyeckmue pacTeopsb!,

- KyBoBble OCTaTKK,

- TexHonorn4yeckue u
NPOMbIBHLIE BOAbI,

- BOAbl OXNa¥aoLWwmx CUCTEM,
- LUAXTHbIE U KapbepHbie Bo/bl,
- BOfbl OT MbITBA
obopygosaHus 1
NPOU3BOACTBEHHbIX
noMeLLeHun,

- BOAb! OT OYUCTKKU W
TPaHCMopPTUPOBKM OTXOA0B
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Y

Cocras 3arpAasHeHn GbITOBLIX CTOYHBLIX BOM M MX XMMUYECKMIA aHann3a

HI@I0YM, Con B
PACTBOPEHHOM
COCTORMHI

M XNBOTHBIX

MyckynbHote i
XKUPOBbLIE TKAHN

Oprarmveckie
KUCNOTbI

Ximpuqeckne Opramm
—  Munepanbheie P Heckue
P 3nemMeHTsl coequHeHus Gaxrepuancuysie
| fecox PacturensHoro Muarie
] NPOUCXOXACHNS MUKDOODIr aHU3Mb!
Docgop >
IncTble Yrnepog > %cramu pacreHui, Hpoxxeswre,
m HACTULE - Kamsi - NoRoB, 0BOWEN, nnecHeBble
31aK0B rppubky
Cepa >
Xnop i Bymara, pactuiens- BakTepum
| Yacruuet pyae <4{  JKeneso = | Hble macna
AsOT I'ymuHoskie Bemecrsa Bupychl
-] Marwudd .
aldaadds I ‘ XusoTHoro | |
et Winax e Kanbymi npovcxoxnerns | / 72 TOoretHHele
akrepum’
Cynbars pyn
Harpwit Beinene i
HUA moge
Kucnotel, A Aen | |

Boabynurenu tugha,
naparuga,
AN3eHTepin,
CHBUPCKOI A3BLI

iiya
rensMHUHTOB

Kauecmeennas XApPaKTCPHUCTHKA CTOYHBIX BOJ BKIIOYACT OOIBIION IICPCUYCHb

nokaszaresied, M3 KOTOPBIX OMPEACISIIOIMMH JJIsi MPOEKTUPOBAHUS M pacdeTa
COOPYKCHUW KaHAIU3ALINU SIBJISTFOTCS:

e TeMmIeparypa,

® CoJIepKaHWE B3BEIICHHBIX M OCEIAOIINX BEIICCTB,
e Ouoxummueckas u xumuueckas morpedbroctu B kuciopose (bIIK u XIIK),

BenmuuHa pH,

CYXOH U IJIOTHBIA OCTATKH,
coziepkaHue pa3InuHbIX (popm azota u docdopa,

® CcoJepKaHUE CUHTETHYECKUX TOBEPXHOCTHO-aKTUBHBIX BemiecTB (CIIAB).

buoxumuueckoe nompebnenue xuciopooa (BIIK) — KOIWYECTBO KUCIOPOJA,

HEO0OXO0IUMOTO JIJIsl TOJIHOTO OMOXMMHUYECKOTO OKUCIIEHUS OPTaHUYECKHUX BEILECTB,
npu Ttemrnepatrype 20°C (okucastorcs

cogepxkamuxca B 1

JICTKOOKUCIISIEMBIC

OpraHUYeCKue

JUTPE BOJbI

BEIIIECTBA).

Bripaxkaercs

KOJIN4YCCTBOM

KHCJIOPO/Ia B MUJUTUTpaMMax Ha 1 1 (Mr/in) uiau B rpamMmmax Ha 1 M (F/M3).

Xumuuecxoe nompebaenue xuciopooa (XIIK) — KOIUYECTBO KHUCIOPOA,

nmomeamee Ha OKHCICHHC JICTKO-, CPCAHC- U TPYAHOOKHUCIISICMBIX OPraHHYCCKHX
BCHICCTB, COACPIKAINUXCS B 1 JIMTPC BOABI 10 KOHCYHBIX MUHCPAJIbHBIX ITPOAYKTOB
OKHUCJICHHA.
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Cooeporcanue 636euleHHbIX Geujecmé — OAWH U3 TJIABHBIX TMOKa3zarenen
KauyecTBa CTOYHBIX BOJ, IO KOTOPOMY pPAaCCUUTHIBAIOT COOPYXKEHHUS ISt
OTCTauBaHUs U OIMPEIEISAIOT KOJIMYECTBO 00PA3YIOIINXCS OCAIKOB.

Cooepoicanue azomuvix (popm u ¢ocghopa B CTOUHBIX BOJIAX, TaK KaK OHU
ABIIIOTCSI OCHOBHBIMHU OHMOTEHHBIMH JJIEMEHTAMU THUTAHHUS MHKPOOPTaHH3MOB,
o0ecreunBaOmUX OHOJMOTHYECKYI0 OUYMCTKY CcTOYHbIX Boa. ConepikaHue
OMOTEHHBIX JIEMEHTOB JOJDKHO OBITH HE MeHee 5 mr/i azota N u 1 mr/im docdopa
P na xaxnasie 100 mr/n bIIKnonn. Konnenrpamus aMMOHUITHOTO a30Ta B CTOYHOU
BOJIC SIBJIIETCS OJIHUM U3 JIOMOJHUTENBHBIX TIOKa3aTelied ee 3arpsi3HEHHOCTU
X035IUCTBEHHO-OBITOBBIMU 3arPsI3HEHUSIMH.

buonoeuueckue 3acpsznenus B CTOYHBIX BOJAX MPEICTABICHBI OaKTEPUSMU,
BUpYyCcaMH, rpuOaMu, MEJIKUMHU BOJOPOCISMH, TeIbMUHTAMHU, IMOSTOMY CTOYHBIE
BOJIbI OIIACHBI B SMUIEMHUOJIOTMYECKOM OTHOILIEHUU.

Cooeporcanue cunmemuieckux nogepxHocmuo-akmuenvix eeujecms (CIIAB) B
CTOYHBIX BOJAX — Tpynna XUMHUYECKUX COCIWHEHUH OTPUIIATEIbHO BIIMSAET Ha
paboTy OYHCTHBIX COOPYKEHUH TOPOJCKUX KaHAIU3aIMi U CAHUTAPHOE COCTOSTHHE
BOJIOEMOB.

Cooeporcanue cynvgpamos u xa0pudog B CTOYHBIX BOJIAX OMPEICISIOT B
KaueCTBE OCHOBHBIX MTOKa3aTesied MUHEPAIbHBIX 3arpsi3HEHU.

K rpynne moxcuunvix eeujecme OTHOCSTCS KeJe30, HUKENb, ME/lb, CBHHEII,
IIUHK, XpOM (OCOOCHHO IECTUBAJICHTHBIN), MBIIIBSIK, CypbMa, ATIOMAHUNA H T.II.
OTU BelIeCTBA MpPHU TMPEBBIIEHUU HMX IOPOTOBBIX KOHIIEHTPAIMM OKa3bIBAIOT
OTPHUIATENIFHOE BO3/ICHCTBHE HA MUKPO(DIIOPY, OCYIIECTRISIONTYI0 ONOIOTHYECKYIO
OYHUCTKY CTOYHBIX BOJ.

KonmenTparusi mocTynmaromx B BOJOEM  3arpsi3HAIONIMX — BEIIECTB
permaMeHTHpyeTCs pa30aBlieHHEM M TPOXOXKJACHUEM KOMIUIEKCa XHMHUYECKUX,
(UBUKO-XUMUYECKUX U OMOJOTUYECKHX MPOIECCOB MPEBPAIICHUI U JECTPYKIIUU
ATUX BELIECTB, KOTOPBIN HA3BIBACTCS NPOYECCOM CAMOOUUUEHUS BOOOEMA.

AHanuz caHumapHo-XuMu4eckux nokaszamesell Kauyecmea CMmOYHbIX 600 U
yuem HOPMAMUBHLIX MpeOOBAHUL, NPEOBbABIAEMbIX K 800€ 8000€M08, KOMOpble
AGNAIOMCS NPUEMHUKAMU CMOYHLIX 800, NO3BOJIAIONM ONpeoeiums HeoOX00UMyo
CMeneHb 0YUCMKU CIMOYHbIX 800.

2. Memoowi oyucmku cmouHvix 600

MeToabl OYMCTKH CTOYHBIX BOJ, OOIIas TEXHOJOTHMYECKAas CXEMa, COCTaB
COOPYKCHHMI OMNPEACIAIOTCS B 3aBUCHMOCTH OT TpeOyeMO#l CTelneHH OYMCTKH,
KOJIMYECTBA CTOYHBIX BOJ, KIIMMATHYECKUX U JIPYTHX MECTHBIX YCIOBHI.
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Koarynauua |
DU3MKO-

XMMHUHEeCKHne

MeToabl

o |
OYNCTKHU

CTOYHbIX BOA4, XumMmuueckue BoccTaHoBneHue
X !

HenTtpanusauma

OKucnexme

Oca HaoeHHne

MexaHun4ecKkue

lNMpouexunBaHue

AHaspobHoe OKUCIeHUE

Buonoruyeckue

A3pobHoe oKUCAEeHWE I

B pesymbprate mexaumuueckoti OYNCTKA W3 CTOYHBIX BOJ YyIAJSIOTCS
3arpsi3HCHMS, HaXOJAIIMECS B HEHM, TIaBHBIM 00pa3oM, B HEPACTBOPEHHOM U
YaCTUYHO KOJUIOMJHOM COCTOSIHUHU. [l MeXaHMYeCKOW OYHMCTKH HCIOJIB3YIOT
pEIIeTKH, TTECKOJIOBKH, OTCTOMHUKH, KUPOJIOBKH, He(TEIOBYIIIKH,
MaCIIOOTACIIUTENH, THAPOIMKIOHBI, (PUIBTPEI M JIPYrue COOpYKeHHUs. PerieTku
CIy’KaT JUIsl yJIalleHUsl KPYIHBIX 3arps3HEHUi (Tpsamnbe, OymMaru u Jp., MeCKOJIOBKH
— JUIS yJaBIMBaHUS HEPACTBOPCHHBIX MHUHEpAJIbHBIX MpuMecel (Tiecka, Iijiaka H
Ip.), OTCTOMHUKH — JJIS OYMCTKH CTOYHBIX BOJI OT B3BCIICHHBIX BeIIEeCTB. B
pe3ynbTaTe MEXaHWMYECKOW OYMCTKH CTOYHBIE BOJABI JOJKHBI OBITH OYHUIICHBI 0
COCTOSIHHSI, KOTJ]a IX MOHO Oy/1eT cOpachiBaTh B TPYHT.

K @usuko-xumuueckum memooam OTHOCATCS KOarylnupoBaHWe, (IoTaIws,
AKCTpaKIMs, COpOIs, deKTponn3 u Ap. [Ipn KoaryaupoBaHWM B CTOYHBIE BOIBI
BBOJAT pEareHT, CHOCOOCTBYIOIUMM YKPYIMHEHUIO YacTUll (KOATyJISLUH),
BCJICACTBUE YETO0 YBEIUYMBACTCS KOJIMYECTBO 3aJICpKaHHBIX HEPACTBOPEHHBIX
BelIeCTB. TakoW BHJ OYMCTKH TPUMEHSIOT [JI YKOPCHEHHUS OCaXKICHUS
B3BEIIEHHBIX BEIIECTB.

dnoTanuio  TPUMEHSIOT Uil YAQJCHHWS  YacTUIl, KOTOphIE  IUIOXO
OTCTaMBAIOTCA, a TaKXe JJIs yAAJICHUS PACTBOPEHHBIX BEIIECTB, B TOM YHCIE
IMOBEPXHOCTHO-aKTHUBHBIX BEIIECTB, OTXOJOB HedTernepepadOTKH, IPOM3BOJICTBA
MCKYCCTBEHHOTO BOJIOKHA U IIEJUTIOJIO3HO-0YMa)KHOTO TTPOU3BOJICTRA.

AncopOins UCHONb3yeTCs sl TIIyOOKONW OYMCTKUA CTOYHBIX BOJI B CHCTEMax
3aMKHYTOTO BOJOIOTPEOJICHUST M JOOYUCTKH CTOYHBIX BOJ OT OPraHWUYECKHUX
BEILIECTB, B TOM YHCJIe U OT OMOJIOTMYECKH HE pasjiaraeMblx. AJcopOuus — 3TO
NPUINIIAHKE YaCTHI], HAXOISIINXCS B OUUIIIAEMOU Cpejie, K TBEPAbIM BEIIECTBAM —
copOeHTaMm.

NoHOo0OMEHHBIE METO/Ibl OYMCTKU MPUMEHSIOT Ui U3BJICUYCHUS W3 CTOYHBIX
BOJl METa/UIOB (M€llb, HUKEJb, CBUHEI] U T.J.), COeIUHEHUI (ochopa, MBIIIbIKA,
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[IMAHUCTBIX  COEJWHEHUH, pAJUOAKTUBHBIX BEIIECTB. MeToJ  MO3BOJISET
YTHJIM3UPOBATH 1IEHHBIE BELECTBA.

buoxumuueckue memoovi TPUMEHSIOT [JII OYUCTKA CTOYHBIX BOJ OT
PACTBOPEHHBIX OPTaHMYECKMX W  HEKOTOPBIX HEOPTaHWYECKHX (aMMUak,
cepoBogopoa U ap.) BemecTB. CyIIHOCTh OHMOJOTHYECKON OYHMCTKH COCTOWT B
OKHCJICHUM OPTaHMYECKHX BEIIECTB MHUKpoopraHusmamu. [l mpoBeneHus
mporecca OYUCTKA CTOYHBIX BOJ HCIOJB3YIOT JiBa THIA MHUKPOOPTaHU3MOB:
a’poOHBIE, JJIS TTOAICP KAHMS KUZHEIEATSTLHOCTH KOTOPBIX HEOOXOIUM KHCIOPO.T
U Temneparypa He Hmwke 6°C; aHa’poOHbIe, HJIs KU3HEIEATEIbHOCTH KOTOPBIX
JOCTYI KUCIIOPOJIa HE HYXKEH.

Paznuuaior OMOJIOTMYECKYI0 OYMCTKY CTOYHBIX BOJI B HCKYCCTBEHHO
CO3JIaHHBIX YCJIOBHSIX (OMoOJIorMYecKue (GUIBTPHI M a’POTEHKH) W B YCIOBHSIX,
OJIU3KUX K €CTECTBEHHBIM (TOJIs1 (GUIBTPAIIMN U OMOJIOTHYECKUE TIPY/IBI).

Xumuueckue memoObl OYUCTKH CTOYHBIX BOJI HCIOJB3YIOT I YAAJICHUS
PACTBOPEHHBIX 3arPS3HSAIONINX BEMIECTB. K XUMUYECKHM METO/1aM OYHCTKH CTOKOB
OTHOCATCS HEUTpamu3aiusi, OKUCICHHE M BOCCTAHOBJICHHE. T METO/BI CBSI3aHBI C
PacxoJI0M pa3IMYHBIX PEAreHTOB U MTO3TOMY JIOPOTH.

OKHCIICHHE CTOYHBIX BOJ MPOBOST XJOPOM, JHOKCHIOM XJIOpPA, IMEPEKHUCHIO
BOJIOPO/Ia, KUCJIOPOJOM BO3/IyXa, MHOKCHIOM MapraHiia, epMaHTaHATOM KaJws,
030HOM H JIp.

HeliTpanuszanus CTOYHOW BOJbI MOXET OBITh NPOBEICHA CIEAYIOIIUMHU
croco0aMu: CMEIIEHWEM KHCIbIX W IIEIOYHBIX CTOKOB, OOpa30BaBIIMXCS Ha
Pa3IMYHBIX YCTAaHOBKAX; J00aBIEHHWEM peareHTOB; a0copOlMel, KUCIBIX Ta3oB
MICJIOYHBIMA ~ CTOKaMU  WiIM  abcopOiuedt amMmuaka KHUCIBIMH — BOJAMU;
(GUIBTPOBAHUEM KHUCIBIX BOJ YePe3 HEUTPATU3YIOIINE MATEPUAITBI.

BoccranoBieHne MpUMEHSIIOT Ui yAaJ€HUsS W3 CTOYHBIX BOJI COCIMHECHUN
PTYTH, XpOMa, MBIIIBSKA, JIJIS1 YETO B BOJY BBOJST CYIb(MUT Keje3a, THAPOCYTbOUT
HATpUs, THAPA3UH, CEPOBOAOPOI WIIH ATFOMUHUEBYIO MYAPY.

B pesymbrate mexanuuecxkoi owucmxku W3 CTOYHBIX BOJ  yAAJSIOTCS
3arpsi3HCHMS, HAXOMSIIUECS B HEHW, TTaBHBIM 00pa3oM, B HEPACTBOPECHHOM H,
YaCTUYHO, KOJJIOMJHOM COCTOSHUM. J[JIT MEXaHMYECKOW OYHMCTKU HCIOJIB3YIOT

pEIIeTKH, MIECKOJIOBKH, OTCTOMHHUKH, KUPOJIOBKH, HEPTEIOBYIIKH,
MacCJIO0TACIUTENH, TUAPOLUUKIOHBI, HEHTPUDYTH, PUIBTPBI U Jp.
K PuUKO-XUMUYUECKUM — Memooam OTHOCATCS KOaryJupoBaHue,

HEUTpanm3aIus, dKCTPAKIUs, COpOITs, MEeKTpoau3 u ap. [Ipu koarynupoBanuu B
CTOYHBIE BOJBI BBOJSIT PEAreHT, CIOCOOCTBYIOMIMN YKPYIMHEHHUIO YaCTHUI
(koarynsiuu), BCIEICTBUE YEr0 YBEIWYMBAECTCA KOJIUMYECTBO 3aJ€p KaHHBIX
HEPACTBOPEHHBIX BEHIECTB. Takoil BHUJ OYUCTKM MPUMEHSAIOT MJI YCKOPEHHUS
OCaK/I€HUs B3BEIIICHHBIX BEIIECTB.

buonocuueckue memoOb: OYUCTKM OCHOBAHBI HAa JKU3HEACSATEIBHOCTU
MUKpPOOPTaHU3MOB,  CIOCOOCTBYIOLIMX  OKHCICHHIO UM MHUHEpaIu3aluu
OpraHUYeCKUX BEIIECTB, KOTOPbIE HAaXOJATCS B CTOYHBIX BOJAaX B PAaCTBOPEHHOM
BUJIC, B BHJI€ TOHKUX CYCIEH3UMH WIM KOJJIOMIOB. buonormyeckas o4ucTka
CTOYHBIX BOJI OCYHIIECTBJSIETCS JABYMsl METOJAMU: B YCIOBHSX, OJM3KHUX K
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€CTeCTBEHHBIM (IOJisi (UIbTpAlMU), U B HCKYCCTBEHHO CO3JaHHBIX YCIOBHSIX
(ouounbTpel, adpoTeHkn). OUHMCTKAa CTOYHBIX BOJ B E€CTECTBEHHBIX YCIIOBHSX
OPOUCXOAUT  JOBOJBHO  MEMJIEHHO,  3HAUUTENbHO  WHTCHCHBHEE  OHA
OCYIIECTBISICTCS HA OMOJIOTUYECKUX (DUIBTPAX U adPOTEHKAX.

Hezungexyus cmoynvlx 600 TIPOU3BOAUTCS XJIOPOM, XJIOPHOM U3BECTHIO WU
TUIOXJIOPUTOM HATPHsI, 030HOM, YIbTPa(pHOIETOBBIM U3ITyYCHUEM.

O4YHCTKY CTOYHBIX BOJ IPOBOJAT IOCIEAOBATEIBHO HAa PAJE COOPYKEHUI;
MEeXaHW4YecKas OYHCTKa, KaK MPaBWJIO, MPEAIIECTBYeT Ouonoruueckoi. Buauame
CTOYHBIE BOJIbI OYMIIAIOT OT HEPACTBOPEHHBIX, a 3aT€M YXKe OT PacCTBOPEHHBIX
OpPTaHUYECKUX 3arpsi3HCHUN.

O6paboTka ocajaka, OOpa3yroIIerocs B IPOIECCEe OYUCTKH CTOYHBIX BOJI,
3aKJIIOYaeTcss B MPEIBAPUTENIBHOM  cTabmiM3aluu € [OCIEIYIOIIUM
00€3BOKMBAaHUEM B €CTECTBEHHBIX (WUJIOBBIE IUIOIIAKN) WM MCKYCCTBEHHBIX
yCIOBUSIX (COOpYKEHHsSI MeXaHW4yeckoro obOe3BokuBaHus). [Ipm HeoOxomumoctu
00€3BOKEHHBIE OCAIKHA MOTYT MOABEPraThCsl CYIIKE WIIN COKUTAHUIO.

OunuesHan
Bropuyrom sona
Oreronmmk

Crouynbix & PeueTn Meckonosxa
R Ynosurens MNepeuurnin

OTcronnux

il v

OrpadoTaHHbIiT AKTHBHBII 1T

Chpaxusanne ocaaxa

o} O NpuMecen
sona

~

YTHAMIAUMA ocaaka

Kancmu:;‘auuouume OYUCNIHblE COOPYIHCEHUA
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3aaHue peleTok

IMeckonoBku MpuemHas
Kamepa

UnoynnotHutenu

Liex HacocHoro

MepsuyHbie o6opyaoBaHus
OTCTOWHMKM

Bbnok
o6e33apaxuBaHus
y |

A3pOTEeHKM

BTOPUYHbIE OTCTONHUKN f

3. Coopyatcenusi MeXaHUYeCKoOU OYUCmKU
Mexanuyeckasa ouucmka CMOYHOU 600bl — OTACICHUE OT CTOYHOM BOJIbI
MEXaHUUYECKUX MPUMECEH: B3BEIICHHBIX BELIECTB, KPYMHBIX U MEJIKUX MPUMECEH.
DTO OTHeJeHHEe MPOUCXOAUT B OJIOKE MEXaHWYECKOW OYMCTKU CTOYHBIX BOJI.
CoopykeHHUsI pacCUMTaHbl Ha OTACJICHUE B3BCIICHHBIX BEIIECTB Pa3IUYHBIX
(dbpakiuii, Kak KpyIHbIX, TaK 1 MEJIKUX.
Ypanenue rpyGoaucnepcHblXx NpUMecei Ha pelueTkax

N

o

"%
-~ = S
Buigos I
ombpocos
Nﬁ Ha NONu20OH |

Cmovxan coda

Ha danbeiyio E——

oSpabomxy

Pewemxa B TEXHOIOTHUYECKOH cxeMe OJ0Ka MEXaHUYECKOW OYUCTKU CTOYHBIX
BOJl 3aHMUMAaEeT MEPBOE MECTO W CIYKHUT IJis 3aJep’KaHus CaMBIX KPYITHBIX
MpUMeEcei: TajaoK, OCTATKOB MHUIIU, OyMaru, MOJUATIICHA, U TIP. 3a7ep>KUBacMbIe
Ha peIIeTKaX 3arpsS3HEHUs COOWPAIOTCSA, B CHCIHAIBHBIX OyHKEpaxX, 3aTeM HX
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o0e33apaxuBarOT (IOCHINAIOT XJIOPKOW), IOCJIE€ 4YEero OTXOJbl BBIBO3SATCS Ha
[OJIUTOHBI TEXHUKO-OBITOBBIX OTXO/IOB.

Ileckonoska — coopyxeHue 0JI0Ka MEXaHUYECKOW OYMCTKH, paCCUUTAaHHOE Ha
OTAEJICHWE OT CTOYHOM BOABI MHUHEpalbHbIX IpuMecei. IleckonoBku
PacCUMTHIBAIOTCS TAKUM 00pa3oM, 4TO OBl B HUX HE 3a/IeP>KUBATUCH OpPTraHUYECKHe
IIPUMECH. OTO0 [ocTHraercss 3a C4eT TOr0 YTO B IIECKOYJIABJIMBATEIAX
BBIJICPKUBACTCS ONPENCIIEHHAs CKOPOCTh TEUYEHMS KUIAKOCTH, OPraHUYECKHE
YaCTUYKU IIONPOCTY HE YCIEBAKOT OCECTb B  meckonoBke. IlIupoxoe
pacupocTpaHEHUEe JUIsi MEXaHUYECKOM OYHCTKM NOJYYWIH 20PU3OHMATbHbIE,
20pU30HManbHble C KPYrOBBIM JIBU)KEHHEM BOJBI, 86epMUKATIbHbIE, adpupyemvle 1
MaH2eHYyuaIbHble TIECKOJIOBKU.

Ocafok W3 IMECKOJOBOK TPAHCIOPTUPYETCS HA MECKOBBIE IUIOIIAAKUA WIA B
6yHI<epa B 3aBUCHMOCTH OT HpOI/I3BOIII/ITeJIBHOCTI/I OYHCTHBIX COOpY)I(CHI/II/I

R \‘l \3'

Ilepsuunvie omcmounuKy PacnoliaratoTcsd B KOHUE TEXHOJOIMYECKOW CXEMBI
MEXaHMYECKON OYMCTKH CTOYHBIX BOJ M CIIY’KAT Uil TPABUTALMOHHOTO OTIEIICHUS
B3BCIICHHBIX BEIIECTB, B OCHOBHOM JTO OpPraHMYECKME BEIIECTBA, TaK Kak
OCHOBHAs 4aCTh MUHEPAJIbHBIX IPUMECEHN YIAIAETCS B IIECKOJIOBKE.

OTcTolHUKN OBIBAIOT 20pU30HmMANbHbIe, 8EPMUKANbHbIE U paldudlvHbie. B
IIEPBUYHBIX OTCTOMHUKAX 3a CYET OTHAEICHUS OPTaHUYECKUX BELIECTB IPOUCXOIUAT
cHkenue bIIK.

[lepBuyHbIE OTCTOMHUKH NPUMEHSIOTCS TOJBKO Ha OOJBIIMX OYMCTHBIX
COOpYXKEHUAX, Tak Kak cHkeHue BIIK mpu MaleHbKOM NpOWU3BOIUTEIBHOCTH
OYHCTHBIX COOPYKEHUW, MOXKET HETaTUBHO BJIUATH HA KOJIMYECTBO MUTATEIBHBIX
BEILIECTB HEOOXOAUMBIX JUIsl OMOIOTHYECKON OYMCTKH. AKTUBHOMY HIIYy MOIMPOCTY
MOXET He XBaTaTh numM (a3zora, ¢ochopa W 1Mp.), YTO NPUBEIAET K €ro
BBIMUPAHMIO.



Dnomamopsl TPUMEHSIOTCA JJIsI MEXAHUYECKOW OYMCTKM CTOYHBIX BOJ,
BMECTO TMEPBUYHBIX OTCTOMHUKOB. OYMCTKAa CTOYHOW BOABI OT B3BEHIEHHBIX
BEILIECTB BO (IOTATOpe MPOUCXOIUT 3a CUET J00ABICHUS B BOJY Iy3bIPHKOB
BO3/yXa, 3arpsi3HCHUE TMPUTITUBAETCS K IMY3bIPbKY UM 3aKpEIUISIETCS Ha €ro
MMOBEPXHOCTH, TIOCIIE YEeTO My3bIPEK BCIUIBIBAET HA MMOBEPXHOCTh, 00pa3ys MeHy Win
IUICHKY, KOTOpass JIerko mnoamaércsa  yaajneHutro. @Droratopsl 3a  CUET
3¢ (PEKTUBHOCTH MPUMEHSIEMON TEXHOJIOTHH, TIO3BOJIIOT CYIIECTBEHHO COKPATHUThH
I0IIA/1b, KOTOPYIO Oy/eT 3aHUMAaTh MEXaHU4YEeCKasi OUMCTKA CTOUYHBIX BoA. Ocamok
u3 (motaTopoB MOMAETCA B OTCTOMHUKH, OYHKEpHl M JIPYTHE COOPYKEHUS
00paboTKM 0cagKka MEXaHUYECKON OYMCTKH CTOYHBIX BOJ.

CKPESKOBbIA MEXAHMH3M ONOTOWNAM

VCNONE3YETCR Q1 NEpEMELLIEHIA
$NOTOWINGMS € NOBEPXHOCTI
HaMEb! GNOTaLIM B EMHOCTS
$notownama

Ny3bIPbKH BO3AYXA

EMKOCTb ONOTOWNAMA <o 3 NEPEHACHILUIEHHOMO PACcTBOPa
-y 803/2yX3 B OCHOBHON EMHOCTH

VCTQNB3YeTCA AN \

HAKOMNEHWA 1 OTBOAA \L

notownama

BOJI0BO3AYWHAA CMECH

HACHLLIEHHBA BO3LYXOM
PELUPHYNALMOHHaA BORA

" carveaToP

B030YXOM
CTOYHAA BOJA

CTOKIMA NPOMBLLINEHHBIX [N
NPEANPUATIA 141

HaHANMBALMOHHEIX A"
CHACTHEX COOpYMEHI
BOAOBO3AYLIHAA CMECH

HACHILEHHEA BO3AYXOM
PEUMPHYNALIMOHH2SA BOA

HACOC PEUMKNA
caywT A 3360pa

ACTH OWALIEHHOM BOAN W ee
CMeLLEHIAR C BO3AYXOM

0TBOA ONOTOWNAMA or80a M“illﬂinnﬂ BOAbl

4. Coopyorcenus 6UON02ULECKOL OUUCTKU

Jis  OMOJOrMYecKOM OYUCTKM CTOYHBIX BOJA MNPHUMEHSIOT a’pOTEHKH,
ouonorudeckue GUIbTPI (OMOPHUIBTPHI) UM OKCUTEHKH.

Aspomenku — 3TO pe3epByaphl, B KOTOPbIE MOCTYNAOT CTOYHAs BOJA MOCHE
MEXaHWYECKON OYMCTKHM, aKTUBHBIA WJI U HENPEPBIBHO MOJAETCS BO3AYX. XJIIONbS
AKTUBHOTO WJIa TPEJCTABISIOT CO0OM OHMOIEHO3 a’pOOHBIX MHUKPOOPTAHH3MOB
MUHEpalnu3aTopoB (OakTepuil, mpocTermmx, yepBed u np.). Jns HopMambHOU
AKU3HEAESITEIbHOCTY MUKPOOPTraHU3MOB HEOOXO/AMMa MOCTOSIHHASI a’palivs BOJBI.
W3 aspoTeHKa cTOYHAs BOJA B CMECH C AKTUBHBIM WJIOM ITOCTYIAET BO BTOPUYHBIE
OTCTOMHMKH, I'ie Wi ocaxaaercs. OCHOBHAs Macca €ro BO3BpallaeTcs B a3pOTEHK,

NpencTaBnReT Cofoi coenmmerve
My36PEHOB BO3YXa Y 3T DR3HEHVA,
YIREMEHHEX U3 ONMLIBEMOV B0

06pa3yOTeR NP 0CBOBOHOSHN

AT ANA HACHILLIEHA
PELMPHYMALIMOKHON BORL

TOHKOCAOMHbIA MOAYD

CIYMHUT ANA YBRMVHMEHHA TIOWAL
3$PeHTVIBHON Cenapaum
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a BOJAa IOJAaeTCAs B KOHTaKTHBIC pe3epByapbl I  XJIOPUPOBAHHA -
00e33apaKBaHUs.

OTMYECKOW OYMCTKH OOJIbIINX KOJMYECTB CTOYHBIX BOJ HanOoliee
4acTO MPUMEHSIOT aopomeHKU Pa3InIHbIX BUI0B. OOIKMMH IS BCEX a’dPOTEHKOB
SBIISIIOTCS IPUHITAITBI UX PAOOTHI.

OuncTKa BOABI OT 3arpsi3HEHUN MPOMCXOAUT C MOMOUIBIO aKTUBHOTO Wia —
cooO11ecTBa MUKPOOPIaHU3MOB, CIIOCOOHBIX COPOHMPOBATH HA CBOEH MOBEPXHOCTU
OpPTraHUYECKHUE 3arPA3HEHUS U OKUCIATh UX B IPUCYTCTBUHU KUCIOpOAa Bo3ayxa. n
HEIIPEPBIBHO LUPKYJIUPYET B CUCTEME — OTIAEIAECTCS BO BTOPUYHBIX OTCTOMHUKAX U

BO3BpalIacTCsa B BOAY IMICPCa a3pOTCHKAMMU.

Hnosas cmech
BOJIA

6 Ounmaemas
BOJIA

W30biTOuHBII
AKTHBHBIH WJI

Bosmyx

OuuieHHas Bojia

CxeMbl a9pOTEHKOB: a — BBITECHEHUS, O —
CMEIIIECHHUS, B — C PACCPEIOTOUYCHHON

Maosas cect [I0Ja4e CTOYHBIX BOJ M pETeHEpalen
R aKTHBHOTO HJIa

AKTHBHBIH
i

buogunemper — coopyxkeHus, B KOTOpPbIX CO3JAIOTCS YCIOBHUS JJIs
MHTEHCU(HUKAIIMK  €CTECTBEHHbIX OHOXMMHYECKUX MPOLECCOB  PAa3I0KEHUs
OPTraHWYEeCKUX BEIIECTB. OJTO pe3epByaphl C (DUIBTPYIOIIMM MaTepUaIOM,
JPEHAKEM U YCTPOMCTBOM I pacnpeaeneHus Bojbl. CTOUHAs BOJA C MOMOUIbIO
pacnpeenuTENbHbIX YCTPOUCTB MEPUOJUYECKH PA3JIMBACTCS 10 IMOBEPXHOCTH
3arpy3ku, NpOGUILTPOBBIBACTCS W OTBOJUTCS BO BTOPUYHBIA OTCTOWHHWK. Ha
MOBEPXHOCTH (UIBTPA TOCTENEHHO CO3pEBAaEeT OWOMIICEHKA W3 Pa3IMYHBIX
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MUKPOOPTaHU3MOB, CIIOCOOHBIX TiepepabaThiBaTh OpPraHMYECKHE BEIIECTBA.
broduiasTp COCTOUT U3 CIEAYIONTNX OCHOBHBIX YacTeH:

a) QuubTpyromei 3arpy3ku (Teao GuiabTpa) W3 IUIaKa, TpaBus, Kepam3uTa,
mebHs, macTMace, acOECTOIIEMEHTa, IMMOMEIIEHHOW OOBIYHO B pe3epByape ¢
BOJIOTIPOHUIIAEMBIMU HITU BOJOHEIPOHHUIIAEMBIMU CTEHKAMMU;

0) BOJIOpaCIpeIeIUTEILHOTO YCTPOMCTBA, 00ECIICUNBAIOIIETO PABHOMEPHOE C
HEOOJIBIIIIMA HMHTEPBAJIAMH OPOIICHWE CTOYHOW BOJON TMOBEPXHOCTH 3arpy3Kd
onopuibTpa;

B) IPEHAKHOTO YCTPONCTBA IS yIaICHUS OTPIIBTPOBABIICHCS BOJIBI;

I) BO3AYXOpacCIpEeACTUTEIILHOTO YCTPOWCTBA, C TIOMOMIBIO KOTOPOTO
NOCTYNAET HEOOXOAMMBIH JUIsl OKMCIMTENBHOTO TIPOLIECCA BO3YX.

DR

5. Coopyarcenus 0oouucmru CMmoyHvIX 600

[Tox AOOYMCTKON MOAPa3yMEBAIOTCS METOABI M TPOLECCHI, JTOTOTHSIONINE
TPAJAUIIMOHHBIE TEXHOJIOTMYECKHE CXEMbl OYUCTKA CTOYHBIX BOJ[ TOPOJIOB H
HACeJICHHBIX MYHKTOB. BO3MOKHas cTeneHb yaajieHusl 3arps3HEHUi B MpoIeccax
JOOYUCTKHA TPAKTHUECKH HE OTpPaHWYECHAa M OIpPEAeNsIeTCs YCIOBUSAMHU cOpoca
OUHWIIEHHBIX CTOYHBIX BOJ WM TMOCJIeAyromeld ux yruaumszanun. K mMetomam
JIOOYUCTKUA CTOYHBIX BOJI TOPOJIOB U HACETICHHBIX ITyHKTOB OTHOCSIT:

— MeTon (UIBTPOBAHMS, OCYIICCTBIISIONIMICS Ha (QWIBTpAaX C 3EPHUCTON
3arpy3Koi, Ha ceTyaTbix 0apabaHHbIX (PUIbTPAX;

— OWOJIOTHYECKUH METOJ, PCaM3yeMbld TPATUIIMOHHO B OHMOJOTHYCCKUX
MpyJlax C €CTECTBEHHON W MCKYCCTBEHHOW al’paifeil, a Takke Ha COOPY>KEHHSIX
JIOOYUCTKHU, YCTPOSHHBIX IO MPUHITUITY a3POTEHKOB C 3arPy3KOii;

— MeToJ (IOoTanMu, OCHOBAaHHBIM Ha CHOCOOHOCTH THAPOGOOHBIX YaCTHI
MPWIAMATh K Ty3bIpbKaMm Ta3a (BO3AyXa) M BCIUIBIBATH HAa TIOBEPXHOCTh C
00pa30BaHUEM IICHBI,

— COpOIMOHHBIA METOJl YJaJICHUS W3 OYHUIICHHBIX BOJI OCTATOYHBIX
PACTBOPEHHBIX OPTaHWUYECKUX 3arps3HEHUN, HaAMpUMEpP C HCIOJIb30BAHHEM
AKTUBUPOBAHHOTO YTJIS;

— METOJ OKHCJICHHS OCTaTOYHBIX PACTBOPCHHBIX 3arpsi3HCHUN CHIJIbHBIMU
OKHUCIIUTEISIMH (030H, XJIOp, IBYOKHCH XJIOpa, IIEpMaHTaHaT Kajvs | Jp.);

— pa3IUYHBIC METOJIBI TOOYMCTKHU BOJI OT OMOTEHHBIX AJIEMEHTOB (pEareHTHBIE,
MOHOOOMEHHbBIE, OMOJIOTUYECKHUE U T.1.);

— KOMOWHAIIMU YKa3aHHBIX METOOB.



144

Hns ynanenus B3BemeHHbIX BemiectB W bIIKmonn mgo 6...8 mr/m mocne
OMOJIOTUYECKOW OYHMCTKM B CTaHAAPTHBIX a’pOTEHKaX MPUMEHSIOT @uibmpsi c
3epuucmou 3azpyskou. B HUX He pa3BUBAIOTCS MHUKPOOHOJIOTHYECKHE MPOLIECCHl U
HE U3MEHSETCS CoNlep KaHne COeTMHEHNH a3oTa u docdopa.

OwibTp TpencTaBiIsieT CcoOOW  pe3epByap, 3arpyKEHHBIM  3EPHHCTHIM
MaTepualioM, 4epe3 KOTOPhIA BOJa MPOCAUYMBAETCA CBEPXY BHU3 WUJIM CHU3Y BBEPX.
Pacnpenenenrie BoAbl 1O TOBEPXHOCTU Tiepes (PUIBTPOBAHUEM U  cOOp
(bUIBTPOBAHHON BOBI JOJIKHBI OBITH PABHOMEPHBIMHU.

O30HUpo6aHue Kak METOJ TIyOOKOW OYMCTKA OHMOJOTUYECKH OUHUIIEHHBIX
TOPOJICKUX CTOYHBIX BOJI, HECMOTpPS Ha BBICOKYIO CEOECTOMMOCTD, SIBIISETCA
YHUBEPCAIbHBIM, TAK KaK OH MO3BOJSET OAHOBPEMEHHO CHU3UTH KOHIICHTPAIUIO
3arpsi3HEHUM € OJHOBPEMEHHBIM 00Oe33apakuBaHueM BOJbl. OH TMO3BOJISET
OJIHOBPEMEHHO CHU3UTh KOHIeHTpauuto 3arpsasHennil no XIIK, BIIK, B3BemeHHbIX
BemiectB, [IAB, ¢QeHonoB, aszora, KaHieporeHHbIx BemecTB. CoBMeleHne
O30HUPOBAHHUSI C MPOILECCOM yIaJeHUsl B3BeCH (DIOTalMEel B OJTHOM COOPYKEHUU
MOJIYYHJIO Ha3BaHUE 030HO(DIOTALIMH.

Copbyuio  OCYWIECTBIISIIOT, Kak MpaBWwiIoO, TMociae  (QUIbTpoB  MpHU
HeoOxonumoctu cHwkenus: BIIKnmomn npo 2..3 wmr/n. B kadectBe copOeHTa
MPUMEHSIOT aKTUBUPOBAHHBIC YIJIM Pa3IMUHOrO Kjacca WM €CTECTBEHHBIC
copOentel. CopOuuio nOpoBOAIT B  (QUIBTPAX B CTATUYECKOM  pEXUME
(bunbTpoBaHME YEpe3 HEMOJBIKHYIO 3arPYy3Ky U3 3€pHUCTOTO TPaHyJIMPOBAHHOTO
MaTepuaiia) WM B JAUHAMHYECKOM peXUME (KOHTAKT TMPU HHTECHCUBHOM
NepPEeMENIMBAHUU C TIOPOIIKOOOPA3HBIM MAaTEPUATIOM).

Peacenmnoe guromposanue TpPOU3BOAAT C LEIbIO  JOMOJIHUTEIHLHOTO
yIalieHus OPTaHUYeCKHX 3arps3HEHUil MOCiie adpPOTEHKOB, HO TJIABHBIM 00pa3oM
1S ynanenus ¢pocdopa.

6. Obe3zapadsicusanue OUUUEHHBIX CHOYHBIX 800

V3 mpakTUKA OYMCTKA CTOYHBIX BOJ WM3BECTHO, 4YTO TIPH TIECPBUIHOM
OTCTaMBaHUU KOJIMYECTBO OAKTEPHI TPYIIIHI KUIIICYHON MAJIOYKHA COKpaIIaeTcs Ha
30-40%, a mocie BTOpPUYHBIX OTCTOMHMKOB Ha 90-95%. CnemoBarenbHO, s
IIOJITHOTO OCBOOOJKJIEHUS CTOYHBIX BOJI OT IATOTCHHBIX OaKTEpUil W BHUPYCOB
HEOOXOMMO MPUMEHEHNE CIIEIIMATbHBIX METOIOB 00€33apakKMBAHMS.

Jlnst ne3smHGEKIMN CTOYHBIX BOJ IPUMEHSFOTCS:

*  XJIOPUPOBAHHUE,
* 030HHUPOBAHHUE,
* yapTpaduoIeTOBOE 00IyUCHUE.

B memsix o06e33apakMBaHMs CTOYHBIX BOJ HAWOOJbBIIEE PACIPOCTPAHCHUE
MOJIYYUJIO XI0pUPOBAHUEe KUJKUM XJIOPOM, XJIOPHON U3BECTHIO UITU TUIIOXJIOPUTOM
HATPHs, TOTYYECHHBIM SJIEKTPOJIUTHYECKUM TTyTeM. Jlo3a xjopa, HeoOXoaumast s
o0e33apaXUBaHUS BOJAbBI, 3aBHCUT OT KOJIMYECTBA OOJE3HETBOPHBIX OaKTEpHid,
OpTraHWYECKUX M HEOPTaHMYECKUX BEIIECTB, CIIOCOOHBIX K OKHCIEHUIO, KOTOPHIE
HAaXOJATCS B CTOYHOM BOJE.
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[Ipu o0e33apakuBaHUM XJIOP JOJDKEH OBITh XOpOIIO TIEpPEeMEIIaH ¢
Ne3UHPUIIMPYEeMOl BOJIOM M HaxoAauThcsi He MeHee 30 MHH B KOHTaKTe€ C HEW.
KoHTaKT xj10pa cO CTOYHON BOJIOM OCYILECTBIISIETCS B COOPY/KEHHSIX, HA3bIBAEMBIX
KOHTaKTHBIMHU pPE3epByapaMH, a TaKKe B JOTKAaX M Tpybdax A0 CIycKa BOJIBI B
BOJIOEM.

Ob6e33apakuBaHie OOJBIIMX MacC BOJBI, KaK MPaBUJIO, OCYIIECTBISCTCS
KHUJIKUM XJIOPOM WJIM THUIIOXJIOPUTOM HATPHSl; MPH MajbIX KOJIUYECTBAX CTOYHBIX
Box (10 1000 M°/CyT) MPUMEHSIOT XJIOPHYIO HM3BECTh HIIM THIIOXJTOPHT HATPHA.
YcranoBka aiis 1e3MHGEKIMH CTOYHOM BOJIBI COCTOUT U3 XJIOPATOPHOM, CMECHUTEIIS
U KOHTaKTHBIX PE3epPBYapoB.

O30Hupoganue TIPEANONaracT UCIOIb30BaHUE 030HA, SIBIISIFOIIETOCS OJHUM U3
Hanbosiee CIIbHBIX okucauTeneld. O30H IeHCTBYeT Ha OakTepuu ObICTpee Xjopa U
OpUMEHsETCS B MeHbIIMX Jo3ax — 0,5...5 MI/n B 3aBUCMMOCTH OT COJAEp:KaHUS B
BOJIE CIOCOOHBIX OKUCIISTHCS BEIIECTB.

[Ipu 030HMpOBaHUM HaApsAy C 00€33apa’KMBAHUEM IMPOUCXOMAST OKUCIEHUE U
paspylieHre HCTHMHHO PACTBOPEHHBIX M KOJJIOWTHBIX OPTaHMYECKUX MpHUMecen
BOJIbI, YTO MPUBOAMUT K CHIDKEHHUIO I[BETA WM 3alaxa W HCKIIYAeT CHEIUAIbHYIO
00pabOTKy IS ATUX 1I€JIeH, yIpoIas TeM CaMbIM CXEMY OYMCTKH BOJIBI.

Yavmpaguonemosoe  obeszzapasxcueanue  OTHOCUTCS K  COBPEMEHHBIM
cnocobaM 1e3uH(EKIMU OYHUIICHHBIX BOJ. BbBUIO 3aMeUYeHO, 4TO XJIOpUPOBAHUE
BOJIBI IPUBOAMUT K 00pa30BaHUIO OMACHBIX MMOOOYHBIX MPOJAYKTOB, OOIBIIMHCTBO U3
KOTOPBIX TMPEICTABIAECT OMACHOCTh JMJISi 3J0pPOBBS JIOAECH. BTOpbIM BaXHBIM
¢akropom B  mpoABwKeHMH ~— YD-TeXHOJOTMM  SBUJACh  HEJOCTATOYHas
5G(EeKTUBHOCTh  XJIOPUPOBAaHUS B  OTHOIIEHUU psAda MHUKPOOPTaHU3MOB.
VYasTpaduoneroBoe o0e33apakMBaHUE OKAa3alOCh HJACATBHBIM PEIICHHEM 00enX
ATUX TMPOOJEM, YTO W CTAJIO MPUYUHON OypHOTrOo pa3BuThs Y D-TEXHOJOTUU BO
BCEM MHUP.

bakrepunuanblii  yneTpaduoner u30UpaTeNbHO ACHCTBYET TOJBKO Ha
MHUKpPOOPTaHU3MBI, HE OKa3bIBasi BO3ACHCTBUE HA XMMHUYECKHI COCTaB CPEIbI, YTO
MMEET MECTO MPHU UCTIOTH30BAHUN XUMUYECKUX JI€3WH(EKTaHTOB.

baktepurnuaaoe o0mydeHne AEWCTBYET MOYTH MTHOBEHHO W, CIIEOBATENBHO,
BOJa, TMpolleaumas 4Yepe3 YCTaHOBKY, MOXET cpa3y K€ IOCTylaTh
HEMOCPEJICTBEHHO B CUCTEMY OOOPOTHOTO BOJIOCHA0KEHUS JIH B BOJIOEM.

7. Coopyoicenusi 01 06pabomxu 0caoka CMoOYHbIX 800

CocTaB ¥ CBOMCTBA OCAJIKOB BEChbMa Pa3HOOOPa3HBI. Y CIIOBHO OCAIKHA MOXKHO
pa3aeiuTh Ha TP OCHOBHBIC KaTETOPHH:

® MUHEpaJIbHbIC;

® OpraHHYECKHUE;

® U30BITOYHbIC AKTHBHBIC HIIBI.

OCHOBHBIE 3a/ladyll  COBPEMEHHOH TEXHOJOTMH OOpaOOTKH  OCaJKOB:
MPEBpAIICHUE UX B MPOAYKT, HE BHI3BIBAIOIINN 3arPS3HCHUS OKPY)KAFOIICH CPEIIbL;
YTHJIN3AIAS IEHHBIX KOMIIOHEHTOB OCa/IKOB.
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B 3aBHCHMOCTH OT CBOICTB OCaJKOB 3TH 3aJa4M PEILAIOTCs CTaOuIn3anuen
OPraHMYECKOM  4YacTM  OCAJKOB,  €CTECTBEHHbIM  WJIU  HCKYCCTBEHHBIM
00€3BOXMBAHHUEM, CKUTAHHCM.

Cmabunusayus ocadkoé — 3TO Tpouecc 00pabOTKH OCAIKOB, B pe3yJbTaTe
KOTOPOTO  TMPOMCXOIUT paspylieHue OHMOJOrMYecKd pas3jiaraeMoid  YacTu
OpPraHMYECKOTO BEIECTBA, YTO TNPEJOTBpAIlaeT 3arHUBaHUE OCAJIKOB IIpU
JUIUTEIHPHOM XpPaHEHHH Ha OTKPBITOM BO3AyXe (CyIIKa Ha WJIOBBIX IJIOMIAAKAX,
WCITOJIh30BAaHNE B KAYECTBE CEITbCKOXO03IMCTBEHHBIX YI0OpEHUH U T.11.).

Crabuin3anus MpPOBOJUTCS [JIs YMEHbLIEHUS o00BbEMa oOcagka U  €ro
oOe33apaxuBanus. CTabUIM3anus MOKET OCYIIECTBIATHCS:

B aHA’POOHBIX YCIOBUAX MMyTEM COpPaKMBAaHUS OCAJIKOB B METAaHTEHKAX,

B 2POOHBIX YCIOBUAX IyTEM a3pUPOBAHUS OCAIKOB B CTAOMIM3ATOPAX.

TexHonornueckue cxembl O0OpaOOTKH OCAJAKOB BKIIIOYAIOT —CIIEAYIOLIUE
CTaJIUU: YHIOMHEHUE; 00€380HCUBANUE; MEPMUUECKYIO CYUIKY; COHCUSANUE.

AHa’poOHOe  cOpakuBaHUE TMpUMEHsETCd i1 O0pabOTKH  OCAJIKOB
MPOMBINIJICHHBIX CTOYHBIX BOJ, COJAEpXKaIUX CcOpakuBaeMble OpPTaHHUYECKHE
BEIIECTBA, W30BITOUYHBIX AKTUBHBIX WJIOB, a Takke ux cMecu. COpaxuBaHHe
MIPOM3BOUTCS TMEpPe]] €CTECTBEHHOM CYIIKOM 0CajKa Ha MIOBBIX IUIOMIAIKAX, TTepe
MEXaHUYECKUM 00€3BOXKMBaHUEM Ha QuibTpax. [Ipu 00e3BOKMBAHUM OCATKOB Ha
HeHTpudyrax, Kak NpaBWiO, MPOBOAUTCA HX a’poOHas cTaOWIu3aLHusl.
COpaxuBaHue OCaJKOB C YyTWUIU3allMeld ra30B OpOXKEHUS OCYIIECTBISETCS B
MeTaHTeHKaX B Me30huibHbIX (pu Temmeparype 30-35°C) unu TepMOodUIBbHBIX
(mpu Temniepatype 52-55°C) ycnoBusx.

B meraHTeHKax  MOPOUCXOIMUT
HIeJIOYHOe (METaHOBOE) OpOKEHHE.
Ha COBPEMEHHBIX OYHCTHBIX
CTaHIMAX COpaXMBAaHUIO OOBIYHO
MIOJIBEPTAETCS CMECHh CHIPOTO OCaaKa
Y aKTHUBHOTO Wija. MuHepanu3anus
OpTraHWYECKUX BEIIECTB OCaJKa W
uia B Iporecce  OpOKEeHHs
COTIPOBOXKIACTCS BBIJICIICHHEM
NPOAYKTOB pacmaga B Tra3 U B
WIOBYIO BOJy ® TPUBOTUT K
3HAYUTETFHBIM  HM3MEHEHUSM B
XUMHYECKOM COCTaBe COpOKEHHOM
CMECH.

["a3, mosy4yaemblii B METAaHTEHKaX B pe3yjbTaTe Ipollecca COpakKuBaHUS
ocajika, UCTIOJb3YETCSl Ha DHEPTEeTUUYECKUE HYK/IbI KaHATU3aIIMOHHBIX CTAHIIUN.

[Ipu ad’poOHOlN cTaOMAM3aMyd MPOU3BOAUTCS JUIMTEIHLHOE (B TEUCHHUE
HECKOJIBKUX CYTOK) a’3pUpOBAHKME M30BITOYHOTO AKTUBHOTO HMJIA WJIM €r0 CMECH C
0CaJIKOM MEPBUYHBIX OTCTOMHUKOB. A3poOHas cTaduIn3alys NpUuMEeHUMa B TEX e
clyyasx, 4YTO HW aHadpoOHOe cOpaxkuBaHue. AdPOOHYIO  CTAOMIM3AINIO
PEKOMEHIyeTCsl IPUMEHSTh HA OUUCTHBIX COOPYKEHUAX MPOU3BOAUTEIIBHOCTHIO HE
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oonee 80-100 Teic. m3/cyr. BpIOOp TOro WM HMHOTO METOAA CTAOWUIM3AIUU
OTIPEIEIISACTCS TEXHUKO-IKOHOMUYECKIMHE COOOPaKEHUSIMHU.

JIst  TOTIOMHUTENBHOTO CHYDKEHWS BJIQKHOCTH OCAJKH, BBIJICIICHHBIE B
OYHCTHBIX COOPYKCHHUSIX, YHIOmHAOM. BIaKHOCTh OCAIKOB IOCJE YIUIOTHEHUS
J0JKHA 00eCIIeuynBaTh UX CBOOOHOE TPAHCTIOPTUPOBAHUE TIO TPyOaM.

YIjI0THEHHEe WJIOB TPOWM3BOMSIT B TPABUTAIMOHHBIX  YIUIOTHUTEIISX,
¢doraropax.

st 0b6e36001cusanuss OCAIKOB CTOYHBIX BOJ MCIOJIB3YIOT BaKyyM-(UIBTPHI C
Hapy)XKHOM  (UIBTPYIOIIEH IMOBEPXHOCThIO: OapabaHHBbIC, OapaOaHHBIE CO
CXOJISIIIIAM TIOJIOTHOM, TUCKOBEIC, ICHTOYHBIE.

Corcueanue OCaJIKOB TIPOM3BOJAAT B TEX CIydyasx, KOrjJa yTUIW3aAIUs
HEBO3MOYKHA WJIH Helleliecoo0pas3Ha.

CoKUTaHUIO TOJUIeKAT TMPEABAPUTEIILHO O0E3BOKEHHBIE OCAAKU. ATapaThl
JUISI. MEXaHUYECKOro OOE3BOKMBAHMSI BBIOMPAIOT C yYETOM TOJYYECHHS] OCaJKOB
TaKOW BIIAYKHOCTH, TIPH KOTOPOU MUX MOXKHO CXKUTATh 0€3 JOTOJHUTEIBHBIX 3aTpat
toruiBa. OCaIKu CKUTAIOT B MEYax KHUIIAIIETO CJIOS, B MHOTOIOJOBBIX TICYax, B
OapabaHHBIX TEYax.

BepHVYTHCS B OTrJIaBICHHUE
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Cocmas Kypcosoii pabomul

1. PacueTHO-NIOSICHUTENBHAS 3aMIMCKA, BKIIFOYAIOIAS: TUTYJIbHBIN JIUCT, COCTaB
MPOEKTa, 3aJaHHE€ HA MPOEKTUPOBAHUE, OIJVIABICHHUE, BEJACHHWE, OCHOBHYIO YaCTh,
3aKJIFOYEHHE, CITUCOK JIMTEPATYPHI.

B pacueTHO-TIOSICHUTENBHON 3aMUCKE JIOJDKHBI OBITh MPUBEACHBI OCHOBHBIC

MOJIOKEHUSI TI0  BBIOOPY,

KOHCTPYUPOBAaHHIO, DPACYETy BHYTPEHHUX CHCTEM

BOJIOTIPOBO/IA U KaHaM3aIuu. OO0beM MOsSCHUTENHHOM 3anmucku 15-20 cTpanwil.
2. I'padmueckas vacto (1 nuct dhopmata Al):
redruian yyactka (M 1:500) ¢ uHXeHEepHBIMH CETSIMU ¢ O0003HAYEHUEM HX

OCHOBHBIX MapaMeTPOB (AUAMETP, YKIIOH, AJIUHA);
wiad TunoBoro dstaxka (M 1:100) ¢ HaHeceHHMEM CaHUTApPHBIX Y3JIOB,

npuboOpoB, a Takke nHKeHepHbIX ceTeit B1, K1;
wiad nojnBasia (M 1:100) ¢ nanecenueM umxkeHepHbix ceredr Bl, Kl ¢

yKa3aHUEM UX OCHOBHBIX MapaMeTpoB (AuaMeTp, YKIOH, JIJINHA);

AKCOHOMCTPUUICCKUC

CXEMBbI

(M

1:100):

BHYTPEHHETO  XOJIOJHOIO

BOJIONIPOBO/Ia ([JIs1 BCEro 3/aHusl), BHYTpEHHEH KaHanu3auuu ((dparMeHt, Mo
OJIHOMY BBIITYCKY, OOCITY’KHBAIOLIEMY HE MEHEE JIBYX CTOSKOB);
TPOIONIBHBIHN podue 1BOpoBoi Kananmu3amuu (M” 1:100, M" 1:500).

VcnoBHBIC 0003HAUCHUS U COKpaICHHA

Bl BOJIOIIPOBOJ,  XO35IMCTBEHHO- MaHOMETD
MMUTHEBOM. @

B2 BOJIONIPOBOJT —— GuabTp
MIPOTUBONOKAPHBII

B3 BOJIOITPOBOJ M- = BOJIOMED (CUETYUK PACX0]1a BOJIbI)
TIPOM3BO/ICTBCHHBIN

K1 KaHamu3anus ObITOBAas i BEHTWJIb 3allOpHBIM  (AMaMEeTpoM

15, 20, 25, 32, 40 mm)

K2 KaHaJI3amus IOXKIaeBas 3aaBmkKa (muamerpoM 50 MM u
(BHYTpEHHHE BOJIOCTOKH) =t 6oiee)

K3 KaHaJIN3aLUs —> KJ1anaH oOpaTHBIN
TIPOM3BOJICTBCHHAS —be

CrB1-1 |crosk BomompoBoga Bl mo e KpaH 11apOBBIN
MOPSIAKY HyMepauuu 1-i o

CrKl1-1 |crosak xanamuzamuu K1 1o MOWKa KyXOHHas (Ha TIUTaHaXx,

NOpAJKY Hymepauuu 1-i

pa3pe3ax 1 cxemax)

COCANMHCHUC TPY6OHPOBO,ZIOB

YMBIBAJIbHUK (Ha IJ1aHax, pa3pesax
U CXEeMaXx)

nepeceueHrue TPyOOmpoOBOIOB
0e3 CoeTMHEHUS

BaHHa (Ha IUIaHaX, paspe3ax Hu
CXeMax)

HacocC HeHTp06e)KHOFO THUIIA

yHUTa3 (Ha IUIaHAX, pa3pe3ax u
cxemax)

CMECUTEIIb JJISI MOMKM WIIH
YMBIBAJIbHUKA

KoJieHO (yroJ moBopota 135°)
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CMECHUTENb C AYIICBOM CETKOM otBoj (yroa mosoporta 90°)

CMECUTENH OOIINI I BaHHBI TPOVHUK MPSAMOH (I CTOSKOB)

1 YMBIBAJIbHUKa

T{C-JKT*T( «

{ | s oy

POYrCTKa (KOCOM TPOMHHK C TPOWHUK KOCOM (nns
- pOOKOiN) TOPU30HTAJIBHBIX YYACTKOB)

peBU3UA KpeCTOBHMHA MpsaMasi (J1JisI CTOSKOB)

cudoH (runpo3atBop) KpECTOBHHA Kocast (nnst

KOJICHYaTOr 0 THUIA TOPU30HTAJIBHBIX YYACTKOB)

cudoH (THApPO3aTBOp) A Tpyba KaHAJIM3allHOHHAS

BaHHBI pacTpyOHast

1 BuympenHnuii 6000np0o8o0 X0100H020 8000CHAONCEHUS.

1.1 Bvibop cucmemvbl nympeHnne20 6000npo8ooa, e2o YCmpoucmeo u mpaccuposKka

BononpoBoanas cetb B 00beMe, OrpaHUYEHHOM HapyKHBIMH MTOBEPXHOCTSIMU
OTPAXJAKOIIMX  KOHCTPYKIMM  34aHUST W BOJONPOBOJHBIM  BBOJIOM,
oOecrieunBaroIias mojiaqy BOJIbl K CAHUTAPHO-TEXHUYECKUM TPUOOpaM, MOKAPHBIM
KpaHaM ¥ TEXHOJOTUYECKOMY OOOPYIOBAaHWIO, HA3BIBACTCS  BHYMPEHHUM
6000onpogodom. CeTn BHYTPEHHErOo BOJOINPOBOJAA OBIBAIOT: 1) TYMHUKOBBIMH,
KOTOPBIE MPUMEHSIOT B XO3AMCTBEHHO-IIUTHEBBIX BOJIOMPOBOAAX MPHU YCTPONCTBE
OJIHOTO BBOJA; 2) KOJIBIIEBBIMHU, KOTOpPbIC MPUMEHSIIOT B CHUCTEMaxX BHYTPEHHHUX
BOJIOITPOBOJIOB, TPEOYIOIMINX HEMPEPHIBHOM MOAa4YM BOJIbI; 3) KOMOUHUPOBAHHBIMU,
KOTOPBIE MIPUMEHSIOT B KPYIMHBIX 3[IJaHUSIX C OOJIBIIMM pazdpocoM BOI0OPa300PHBIX
YCTPOUCTB; 4) 30HHBIMU, MPU KOTOPHIX MMOJlaya BOJBI B 3JaHUE MPOU3BOJIUTCS HE
MEHEE, YeM MO JIBYM BBOJIaM, a B KQXKAYI0 30HY — HE MEHEe, YeM IO ABYM CTOSIKamM
13 KOJIBIEBOM MaruCTpajJbHOU CETH (B BHICOTHBIX 3/IaHUSX).

CucremMsbl BHYTPEHHETO BOJIOIPOBO/IA (XO3s1ICTBEHHO-TUTHEBOTO,
MPOU3BOJICTBEHHOIO, IPOTHUBOMOKAPHOT0)  BKJIIOYAIOT: BBOJLI B  3/IaHMUE,
BOJIOMEPHBIE Y3Jibl, Pa3BOJAIIYI0 CETh, CTOSAKH, MOJBOJKHM K CaHUTAPHBIM
nmpudopaM ¥ TEXHOJOTHYECKHM YCTaHOBKaM, BOJOPa300pHYIO0, CMECHUTEIBbHYIO,
3allOPHYI0 U PETYJIHPYIONIYIO apMatypy. B 3aBUCMMOCTH OT MECTHBIX YCJIOBUH U
TEXHOJIOTUM TPOU3BOJACTBA B CHUCTEMY BHYTPEHHETO BOJONPOBOJAA HAIJICKUT
BKJIIOYATh HACOCHBbIE YCTAaHOBKM W 3allaCHble M PEryJIHUPYIOIIUE EMKOCTH,
MPUCOEIMHEHHBIE K CUCTEME BHYTPEHHETO BOJOIPOBOIA.

Marepuan TpyOONpOBOJOB CETEM BHYTPEHHErO0 BOIOMPOBOJA BBHIOUPAIOT B
3aBUCUMOCTH OT TpeOOBaHMI K MPOYHOCTH Marepuaia M K KauyecTBy Bojabl. B
OTEUECTBEHHOW  MPAKTUKE  MNPUMEHSIOT  CTalbHblE, IUIACTMACCOBBIE U
METaJNIONOJIMMEpHbIE (METAJIOIIACTUKOBBIE) TPYObl. [l ycTpoicTBa BBOJIOB
BOJIONIPOBO/Ia PEKOMEHIYETCSl MPUMEHSTh YyT'yHHbIE HAllOpHbIE TPYOBI Kilacca A u
b no I'OCT 9583-75.
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TpaccupoBKOW Ce€TH Ha3bIBA€TCs pa3MEUICHWE Ha BOJONPOBOJHOW CETH
apMmaTyphbl, (DacOHHBIX YacTeil, BOJOMPOBOIHBIX KOJOIIEB U APYTUX JAeTajei,
KOTOpPBIE MOKa3aHbl YCIOBHBIMU 0003HaueHusMU (cM. [Ipunoxenue 1,2.). TpyOs
MPOKJIAJBIBAIOT MO KpaT4allliMM PACCTOSIHUSIM, YUHUThIBas YJIOOCTBO MOHTaXa
TpyO, IPOCTOTY U HAJIEKHOCTh KPEIUJIEHUS UX K CT€HaM, BO3MOKHOCTh CBOOOIHOTO
JOCTyTa K TpyOaMm u apmartype.

BBo/moM Ha3bIBaeTCS y4acTOK HAMOPHOTO TPYOONpPOBOJA, MPOJIOKCHHBIA B
TPYHTE HIDKE TIyOWHBI MPOMEP3aHUs M COCTUHSIONNN BHYTPEHHUN BOIOMIPOBO/T C
CEThI0 HaApYKHOrO0 TOPOJCKOTO WM IMPOU3BOACTBEHHOTO BOAOINpoBoAa. JlnuHa
BBOJIa ONPEAEISIETCS PACCTOSIHUEM MEXIAY KOJIOAUEM, B KOTOPOM BBOJ
NPUCOEANHSETCS K HApYKHOW CETH, U BOAOMEPHBIM Y3JIOM, YCTaHABIMBAEMOM
BHYTpPH 3/IaHHS WJIM B HAPYKHOM BOAOIPOBOJHOM Kojozie. BBog BogonpoBoaa B
3IaHUE COCTOMT W3 Yy3Jla MPUCOCOUHEHHS K HApPYKHOM CETH BOJONPOBOJA,
MOJI3EMHOTO y4acTKa TpyOOIpoOBO/Ia, MPOJIOKEHHOTO OT HAPYKHOM CETH JI0 3/1aHUS
¢ ykioHoMm 0,003 B CTOpOHY Hapy>KHOM CETH JIJI1 BO3MOXHOCTH €0 OMOPOKHEHHUS.
B wmecrax mnpucoenuHeHUs BBOJAOB K HApPYKHBIM CETSM TOPOJCKUX H
MIPOU3BOJICTBEHHBIX BOJIONPOBOIOB YCTPAUBAIOTCS KOJOIBI C YCTAHOBJIECHHBIMU B
HHUX 3aJBI)KKaMH, Tpu auaMmeTpe BBoAOB 40 MM M MeHee — BEHTWISIMHU. BBOJ
MPOKJIAJBIBAIOT U3 UYTYHHBIX TpyO nuametpoMm 50 MM u OoJiee, U3 CTadbHBIX TPYO
nrametrpoM MeHee S0 mM. KonmuecTBo BBOJIOB MPUHUMAETCSI HA OCHOBaHuUU [ 1].

Jlns yyeTta pacxojaa BOAbI IPUMEHSIOT Pa3JIMYHOIO TUIA CUETUYMKHU, KOTOPHIC
YCTaHABIIMBAIOTCS Ha BBOAE B kuijoe 3maHue. IIpu nuamerpe BBoma no 50 mMm
YCTAHABIIMBAIOTCS KpbUIbYAThIE BOJAOMEPBI, MpPU JuaMeTpe cBbime 50 MM —
TypOUHHBIE BOJIOMEPHI.

BonoMepHbIii  y3en1  COCTOMT U3 BOJOMEpa, 3alOpHOM apMarypsl U
KOHTPOJIBHO-CIIYCKHOTO KpaHa. Kpome TOro, BOJOMEpHBIM y3€d BKIIOYAET
OOBOJIHYIO JIMHUIO C YCTAaHOBKOM BEHTWISA, KOTOPHIA B OOBIYHOE BpeMs
3arIOMOMPOBAH M HAXOJIUTCS B 3aKPHITOM MOJIOKEHUU.

B 3paHusx BoAOMEpHI pa3dMEIIAOT, OTKPBHITO BOJM3U HApPY>KHOM CTEHBI B
Moj[Bajiax B MPHUSMKAX O] JIECTHUYHBIMU KJIETKaMH WIH 1OJI KOPUIOPaMHU.

MaructpanpHble  TpyOONpPOBOJBI  CIyXaT ISl [OJa4yud  BOABI K
pacrpenenuTeabHbiM  TpyOompoBogaM  (cTtosikam).  Maructpaii ~ MOTyT
MPOKJIAABIBATHECS B MOJBAJIEC WJIU IOJ] MOJOM IMEPBOro dTa)ka (HWKHSS Pa3BOIKA),
mojJ TOTOJKOM BEpPXHEro JTaxa WM Ha 4epjake (BEepXHsAS pPa3BOJKa).
MaructpanbHas CeThb YCTpauBaeTCs OOBIYHO OTKPBITO IO TMOTOJIKOM TOJBaA C
ykiaoHoM He MeHee 0,002 B cTopoHy BBOJA.

Pacnipenenurensubie TpyOONPOBOBI (CTOSIKM) CIIYy>KaT JUIsl MOJA4YM BOJBI K
rpynmnaM BOJOPa300pPHBIX MPUOOPOB, YCTAHOBIICGHHBIX Ha Pa3HBIX JTa)xax, a
MOABOJKK — JUJIA TIOJa4yd BOJABI OT CTOSIKA K OTHEIBHBIM BOJOPa30OPHBIM
npuoopam. CTOSKM W TOABOJAKH IMPOKIAIBIBAIOT ABYMSI CIOCOOAMU: OTKPBITOU
NPOKJIAAKON (IO KOJIOHHAM, CT€HaM) WJIM CKPBITOM Mpokiaakoil (B Oopo3max u
KaHaax).
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[TonBoaku nmpoknaaeiBatoT Ha BeicoTe 0,3 M ot nona ¢ ykinonom 0,002-0,005 B
CTOPOHY CTOSIKOB JIJI1 BO3MOXKHOCTH BBIITyCKa BO3/lyXa M3 CETU M CITycKa Bojbl. Ha
MOJBOJKAX B MECTaX UX OTBETBJICHUS OT CTOSIKOB YCTAHABIMBAIOT BEHTHIIN.

1.2 Cocmaenenue akcoHomempuueckol cxembl

Ha akconomerpuueckoii cxeme (cM. [Ipunoxenue 3) 10KHBI ObITh TOKA3aHbI
BCE€ DJIEMEHTBI BHYTPEHHETO BOJOIPOBOJIa OT BOJIOIPOBOJHOTO KOJIOAIA HA YJIHY-
HOM ceTu: BBOJ BOJIOIIPOBO/IA, MIEPECEUCHUE €T0 CO CTEHOM MO/[Bajia, BOJIOMEPHBIA
y3eJ1, MarucTpaib, CTOSIKHM, MOKBapTHUPHBIE PA3BOJKMA M MOJABOAKU K MpuOOpawm,
BoZlopaz0opHas apmatypa. HeoOxoaumo mnpemycMOTpETh YCTaHOBKY 3alOpHOM
apMaTypbl (BEHTWIECH U 3aJBIXKEK) B CIACAYIONIUX MECTax:

Ha KaKJIOM BBOJIE; Y OCHOBaHHUsS CTOSIKOB B 3JJaHUSX BBICOTOM B TPH 3Ta)Ka U
0oJiee; Ha OTBETBIICHUSX, MUTAIOIIUX MATh U 00Jee BOJIOPa30OPHBIX NPpUOOPOB; HA
OTBETBJICHUSAX B KaXIYyI0 KBapTHpPy; Ha IOJABOAKAX K CMBIBHBIM Oadykam, K
CMBIBHBIM KpaHaM.

Kpome »storo, crnemyer mpoctaBUTh aOCOJIIOTHBIE OTMETKH: MOBEPXHOCTH
3eMJIM, Moja MojABajla W ATaxked, ocedl TpyO BBOJa, BOJOMEpA, MarucTpaiu (c
y4e€TOM YKJIOHA) U JAMKTYIOIIEro Bojaopa3dopHoro ycrpoictBa. Ha cxeme
HEOOX0MUMO O0003HAUYUTh pACUCTHBIE YYACTKM U TIOKa3aTh WX JIMAMETPHI,
ONpENEIEHHBIE B PE3YJbTATe TUAPABIMYECKOro pacdera. Bce crosku cienyer
noamnucath (Hanpumep, Ct. B1-1).

B Tex cnydasx, korma OJIM3KO pacCIOJIOXKEHHBIE CTOSKM Ha 4YepTexe Ha-
KJIaJIBAIOTCA APYT Ha ApPYyra, CIeyeT OTHECTH OJIMH U3 HUX Ha CBOOOJHOE MECTO,
Kak Obl OTCEKasl CTOSIK y OCHOBAaHMS, TOYKM OTCEUEHUS COCIUHUTH IITPUXOBOMU
nuaued. Ecnm miaHupoBKa CaHy3J0B HAa BCEX JTakaxX OJWHAKOBA, MOYXHO
OTPaHUYMTHCS BBIYEPUMBAHMEM BCEX pPa3BOJALIMX TPYyOONPOBOAOB IO y3jam
TOJIKO Ha BEPXHHUX 3Ta)KaX, HA OCTAJbHBIX 3Ta)KaX HAa CXEME€ MOYKHO MOKa3aTh
TOJILKO MECTa M HaIpaBJICHUS OTBETBICHUM TpyOOIPOBOAOB OT CTOSKOB J0
NIEPBOT'O 3aIIOPHOIO BEHTHIIA.

AKCOHOMETpHUECKasi CXeMa CTpOUTCs 6e3 MaciiTada, HO BCe K€ He0OX0IUMO
cOOIIOaTh HEKOTOPYIO COPa3MEPHOCTh JJIMH, YYAaCTKOB U 3JEMEHTOB CHCTEMBI.
DTO TO3BOJIUT 00ECIIEYUTh COOTBETCTBUE TPAPUUECKOTO N300paKEHUS CHCTEMBI €€
peaTbHOMY BUIY.

1.3 I'uopasnuueckuii pacuem eHympeHHe20 6000npPo800d

['mapaBnuyecKknii pacyer CETH XOJOAHOIO BOAONPOBOJA HAYMHAKOT IIOCIHE
KOHCTPYKTUBHOTO PEUICHUS] BCEHl CXEMBl CHCTEMbI XOJIOJHOTO BOJIOCHAOXKEHMUS,
BbIYEPUYMBAHUS AKCOHOMETPHUYECKOU pacyeTHON CXEMBI MTOJAOIINX
TPyOOIIPOBOIOB BCETO PACUETHOTO 3/1aHU.

[lenp ruapaBIMYECKOro pacdyeTa BHYTPEHHEIO XOJOJHOTO BOJONPOBOJA
3aKJIIOYAETCsl B OMPEICIIEHUH PACUYETHBIX pPacXOj0B, AMAMETPOB TPyO U MOTEpb
JaBJICHHUs Ha PACUETHBIX yYacTKax M BO BCEHMl CUCTEME TakuM 00pa3oM, 4YTOOBI
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obecrnieunTh Oecriepe0oitHOe BOJOCHAOKEHHE BCEX NOTpeOuTeNeld B 3JaHUU C
HEOOXOAUMBIM JABJICHUEM.

['mapaBnuyecknii pacyeT OCYILIECTBIBSIETCS B CIEAYIOLIEM IOCIENO0Ba-
TEJIBbHOCTH:

Bribupaetcst oukmyrowjas Touka — HanOoJiee ylajJeHHOE OT BBOJAA M BBICOKO
PacnoJIoKEHHOE BOJOPa300pPHOE yCTPOMCTBO.

HampaBnenue (myTh), IO KOTOPOMY ABMXKETCS BOAA K IUKTYIOLIEH TOYKE,
ABIISICTCS pacuemHbiM. B HET0 BXOIAT: MOABOJKA K JUKTYIOIIEMY MPUOOPY, CTOSIK,
yacTh Maructpanu u BBoJ. CeTh pa30MBaeTCsl Ha pacueTHbIE y4acTKU. PacueTHpIM
Ha3bIBACTCAd YYacTOK, pPacxoJ BOABI Ha KOTOPOM IIOCTOSIHHBIM: yYacCTKHU
TpyOOIlpOBOJAa MEXIy TOYKAMH IMPUCOECIMHEHUS TOJBOAOK BOJOpa30OpHOU
apMaTypsl K IIOKBapTUPHOM Pa3BOAKE, KBAPTUPHBIX PA3BOAOK K CTOSIKAM, CTOSIKOB
K Maructpainu. Pa30uBka Ha pacu€THble Y4acTKH OCYIIECTBISETCS MPOTUB XOJa
JIBHKEHUS BOJIbl, HAUMHAS OT JUKTYIOIIEH TOUKH.

Onpenensiercs  KOJIMYECTBO  MPUOOPOB,  OOCIY’)KMBAaE€MbIX  PacUETHBIM
y4acTKoM. [Ipy 3TOM MOJMBOYHBIE KPAaHbI B pacueT HE BKIIFOYAIOTCS.

1.3.1 Onpeodenenue pacuemmuvix pacxo008 600bl

['uapaBnuyeckuii pacuyeT BHYTPEHHErO0 BOJOINPOBOAA MPOU3BOIAT IO
MaKCUMAJIbHOMY CEKYHJIHOMY pacxoay BOJbl, KOTOPBIA ONpenenseTcs IO
dbopmyie:

q° =5q5-a , 1/c

rIe q5 — CEKyHIHBIA Pacxoj XOJNOAHOH BOIBI IPHOOPOM, BEIMYHMHY KOTOPOTO
CIEIYET ONMpENeNaTh cornacHo [1];

o — K03 dUIMeHT, onpeaesieMblit mo [1], B 3aBUCUMOCTU OT MPOU3BEIICHUS

obmero uyucia npubopoB N Ha pacueTHOM y4YacTKEe CETH M BEPOATHOCTH HX
nevictBus P, BeIuncisieMoit mo gpopmyiie:

C
Ahru U
p— hr,u
as -N-3600
rae Qch,u — HOpMa pacxojla XOJOJHOW BOJbl NOTPEOMTENEM B Yac

HauOosbIero notpediaeHus [1], n/yac,

N — oO1iee 4rciio CaHUTAPHO-TEXHUUECKUX MPUOOPOB B 3/1aHUU;

U — oOmiee uucio BogomoTrpeOuTeNeld B 3JaHUM, 4Yel., NPUHUMAETCSA IO
CpEeHEeU 3aCEJICHHOCTH KBapTHUp.

1.3.2 Onpedenenue ouamempos mpyo u nomepsb 0a6/eHUsl HA PACHenHbIX
yuacmkax

CKOpOCTh  JBWKEHUS BOJBI B TPYyOONMpPOBOAAX BHYTPEHHUX CHUCTEM
BojlocHaOXkeHus crnenyeT npuHumath oT 0,3 mo 3 m/c [1]. Jduamerpsr TpyO Ha
pacyeTHBIX ydacTKax Ha3HayaloT, HCXOAd M3 PacyeTHOro pacxoja H
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PEKOMEHAYEMOUN CKOPOCTH JBUKEHHUS BOJIbI, KOTOpas HE JOJDKHA NpeBbIaTh 1,5
M/C B MarucTpajiix M CTOsAKaX, B MOJABOJAKaX — He Oozee 2,5 m/c. Pekomenmyercs
Haubosee 3KOHOMUYHAsE cKOpocTh 0,7-1,2 m/c. MuHuManbHbIi Auametp Tpyo — 15
MM.

[locne Ha3HaueHHs] TUAMETPOB TPyO HA PACUETHBIX y4YaCTKaxX OIMpPEACISIOT
MOTEPU JABJICHUS:

h| =i-l , MIlla

rae | — nMHa pacyeTHOro yyacTka, M;

| — ynenbHbIC TOTEPH JABJICHUS HA TPEHHWE NPU PACYCTHOM pacXoje,
onpenensieMbple MO TaOauIaM JUIisl THAPABIUYECKOTO pacdyeTa CUCTEM XOJOJIHOTO
BoJoCcHaOXeHus [6], MIla/Mm.

Pe3ynpTaThl  TUAPaBIMYECKOTO pacueTa CETU BHYTPEHHETO XOJOJHOIO
BOJIONPOBO/IA CBOJATCA B Tabnuiy 1.1.

Ta6nuna 1.1. ['mapaBnudeckuii pacyeT BHYTPEHHETO BOJOIPOBOIA

< ¢ _ggt. © . — © <

E = 2 A~ q =30, -0 | 2 > 83 = mf:“
= o ) g 88 % ® S
P E5| & Mo |8 |z |EBT |E |52
< O =N = N q_)_

2 | 87| a5 |a 92| g 9 S
o = > s%.k 3 a = A Qs ?gll
s 2| S5 |% oS | 7 z 3z = | 5%
) T £ = o 5 == < = O
2l o B = 2 L X 3 5= = < X a, X
= O = S K v < = B =
ol & [:.':3-1 OQ 3} o ;‘qcﬁ o (Do
& 2 O Qo S 3 S o L 3 S E
g ol = & QY S 23 A 5 & S T
S e mE H5S | OS5 »&%=2 | H5 | E 5
1 2 3 4 5 6 7 8 9 10 11

1.3.3 Iloobop 600omepa

Ha BHYTpeHHUX BOJOMPOBOJHBIX CETAX KUJIBIX W OOIIECTBEHHBIX 3JaHUIN
nuametpoM 10 200 MM dHaille BCEro MPUMEHSIIOT CKOPOCTHBIE CUETUYMKH BOJIBI.
[TonpaznensroTcss OHM Ha JBE TPYIIbL: KPbUIbYAThIE, OCh BpAIEHUS KOTOPBIX
NEePHEHANKYJISIPHA HANpPaBICHUIO JIBW)KCHHUS >KUJIKOCTU, U TYpOUMHHBIE C OCBIO
BpalleHUs] TYypOWHBI, PACIOJIOKEHHON NapalljIeIbHO HANpPaBICHUIO JABUKEHUS
KUAKOCTH. CKOPOCTHBIE KPbUIbUATHIE CUETYUMKH YCTAHABIMBAIOT MPU PACUYETHOM
MAaKCHMaJIbHOM pacxojie BOAbI A0 15 M /dac u nuaMeTpax TpyoorpoBogoB 15...50
MM, TYpOMHHBIE — TpH OOJIbILIEM PAacXoj€ BOJABI M JUAMETpPax TPyOONpPOBOAOB
50...250 mMm. CyeTunku pacxoja BOJbI MPEIHA3HAYECHBI JJIs1 YCTAHOBKUA HAa BBOJAX
BHYTPEHHHMX BOJONPOBOJHBIX ceTel (cM. puc. 1.)
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Puc. 1.1. BogoMepHsIii y3ei: a) ¢ KpbUIbYAaThIM CYETUUKOM; 0) C TYpOMHHBIM
CUETUHKOM.

JluaMeTp yCIIOBHOTO MPOXOJa CYETUYHMKA BOJBI CIEAYET BHIOMPATh UCXOJS U3
CpPeIHEYacCOBOTO pacxojia BOJLI 3a TEPHOJ BOJAOMOTpeOSeHUs (CYTKH, CMEHY),
KOTOPBIN HE JOJHKEH MPEBBINIATh IKCILTyaTAIlMOHHBIA WM HOMHHAJIBHBIN PacxXo,
IIPUHUMAEMBIN TI0 MMACHOPTHBIM JTaHHBIM M3roToBHTENEH. CpenHeyacoBOr pacxon
BOJIBI 32 CYTKH, OTIPEIEIIACTCS 10 GopMyIIe:

0,001-Qp-U 3
wep ==, M /4ac
24

rae U — o01mee 9rciio BoJonoTpeOUTeNel B 3JaHUH, Yell.;

Qo — HOpMa BojonoTpebeHus, J1/cyT Ha 1 yenoBeka.

JluameTp yCJIOBHOTO MpOXoJa CueTYMKa moadupaeTcs mo Tadmwmie 1.2. 1o
BEMNYNHE Qg cp,- DKCIUIYATALMOHHBIA PACXOJ BHIOPAHHOIO CYCTYHKA JIOJDKCH

OBITH OOJIBIIIE CPETHEIACOBOTO PACX0/Ia BOJIBI B 3/1aHHH.
Ta6muma 1.2. ITogbop cYETINKOB BOJIBI

HuameTtp [TapameTpsl
YCIIOBHO 3
pacxoi BOJbl, M~/ IOpPOr | MakKCuM TUPABIAYECKOE
ro YYBCTBHU | QJIbHBIN CONPOTHUBJIEHUE
fpoxona TENbHOC | 00BEM cyeTuuka S
CHCTHHK TH, BO/JIBI 32
a, MM MHHHNia OKCIUTyaT | MaKCuManl Ky6.M/T, | CYTKH,
JBHBIH AIMOHHBI bHBIH He Ky6.M Mra Mnia
i Sonce (m® /)’ (am® /)
15 0,03 1,2 3 0,015 45 0,0111 0,145
20 0,05 2 5 0,025 70 0,004 0,0518
25 0,07 2,8 7 0,035 100 0,00204 0,0264
32 0,1 4 10 0,05 140 0,001 0,013
40 0,16 6,4 16 0,08 230 0,039-10° 0,005
50 0,3 12 30 0,15 450 0,011:107 | 0,00143




157

CYeTyrK ¢ MPUHATHIM JTUAMETPOM YCJIOBHOTO IIPOXO0JIa CICAYET MPOBEPSATh HA
HPOMYCK PacueTHOr0 MAaKCHMAJIBHOTO CEKYHJIHOI'O pacxojia BOJBI, MPH 3TOM
MOTEPH JIaBJICHUS B CUCTUYMKAX BOJIBI HE JIOJDKHBI MTPpeBbImaTh, MI]a:

0,05 — 11 KPBUTBYATHIX CUCTUYMKOB;

0,025 — a1t TypOMHHBIX CYETUHKOB.

[Torepu naBieHUsS B CUCTYMKAX OMPEICIISIOT 110 hopMyIIe:

hey =S- q2

rae S —  IUIPAaBIMYECKOS CONMPOTHBICHHE cueTdrka, MIla/(i/c)?,
HPUHUMAEMOE T10 MMACIIOPTHBIM JJaHHBIM M3TOTOBUTEIS MO0 Tabm. 1.2;

( — pacUYCTHBIA PACXO] BOMBI, MPOXOASIINI Yepe3 BogoMep (pacxoj BOABI Ha
BBOJIE), JI/C.

Ecnu norepu naBiieHuss B cUeTYMKE oOKazaauch MeHbiie 20% oT Ny, TO
CJIeyeT MPUHSATH IPYTol CYETUMK (MEHBIIETO Kaauopa), 9TOOBI OH MOT YIUTHIBATh
MaJIbIe pacXObl BOJIBI.

1.3.4 Onpeodenenue mpebyemoco 0agnenus

IIpy nOpOEeKTUpPOBAaHMM M pacyeTrax CHUCTEM BHYTPEHHErO0 BOIOIPOBOJA
OCHOBHBIM TpEOOBAaHUEM SBIIAETCS 0OECIeUeHHEe M0Jaul HOPMATUBHOIO pacxoja K
IUKTYIOIEMY BOJIOpa300pHOMY yCTPOMCTBY (HanOosiee BHICOKO PACIIOIOKEHHOMY
U yJaJICHHOMY OT BBOJia MPUOOPY ¢ MaKCUMaIbHBIM pabOUUM JABIICHUEM ).

I'mapocratnueckoe NaBiIeHUE B CUCTEME IMTHEBOIO BOJOIIPOBOAA HA OTMETKE
HanboJsiee HU3KO PACIIONIOKEHHOIO CAaHUTAPHO-TEXHUUECKOTo Mprubopa He JOJIKHO
npesbimath 0,6 MlIla, a npotuBonoxapuoro, He 6ozee 0,9 MlTa.

3ajgadya pacdera XOJOAHOTO BOJAONPOBOJA COCTOUT B  OINPENECICHUU
TpeOyeMOro JaBjeHUsl B TOUKE MPUCOETUHEHHS TOPOJCKON BOJONPOBOJAHON CETU U
B COIIOCTABJICHUM PE3YJbTaTa C BEJIUYMHOM TapaHTUHUHOTO naBieHus. [Ipm sTom
YUYUTBHIBAIOTCS BCE CONPOTUBIICHHS HA BBOJIE U B CETH.

TpeOyemoe naBieHHE BHYTPEHHErO BOJONPOBOJA  ONpENENseTCS U3
BBIPAKEHUS:

Hrp =Hreom +hes +Ney +hy +hy +Hs, Mlla,

rae H,,, — IFeoMeTpUYecKas BbICOTa ObeMa BObI (Pa3HOCTh OTMETOK

JIUKTYIOILIETO BOAOPa300pHOro yCTPONCTBA U BBOJA):
Hreom :(Zp,.np. —255)-0,01, Mlla;

Z 5 np.— TCOJIE3NYECKAs OTMETKA OCH AMKTYIOIIEro Iprubopa, M;

Zgg — Ieoje3nuecKas OTMETKa BBOJA, M;

hgg — IOTEpH NaBiieHMs Ha BBoxe, MIla;

hey — OTEpH naBiieHUA B cueTyuke Boasl, Mlla;

h; — cyMMa noreps AaBJIeHMs 110 JUIMHE HA PaCYETHBIX yyacTkax, Mlla;

hy — CyMMa MeCTHBIX moTeph AasieHus, Mlla, 11 nUTEEBOro BOAOIPOBOAA
KWJIBIX U OOILECTBEHHBIX 3JaHUN MECTHBIEC MOTEPU JaBJIECHUS (B COEAMHEHUSX U
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(dacoHHBIX yacTax TpyO) mpuHHMaroTca B pazmepe 30% OT moTephb HaBJICHUS IO
nuHe Tpyo [1];

Hf — cBOOOAHOE HaBiIEHUE Y AMKTYIOLIETO BOAOPa300pHOIO YCTPOICTBA,
MIla, npunumaercs 1o [1].

[lonyyeHHy!0 BEIMYMHY TpeOYEeMOro MAaBJICHHs HEOOXOJAMMO CpPaBHUThH C
BEJIMYMHON rapaHTUMHOTO JTABJICHUS.

Ecnu B pesynbraTe pacuera TpeOyemoe JaBJI€HHE MEHBIIE TapaHTUMHOTO Ha
BenuuuHy 70 0,01 MlIla, To moBbICUTENbHAS HACOCHASI YCTAHOBKA HE TpeOyeTcs.

Ecnu tpebyemoe napiieHue OoJibliie rapaHTUHOro Ha BennuuHy a0 0,02 Mlla,
ClelyeT YBEIUYHUTh JUAMETPbl HEKOTOPBIX PpACUYETHBIX YYACTKOB C I[€JIbIO
YMEHBUIECHUS TOTEPh JABJIECHUS B CETH.

Ecnu TpebyeMoe napiieHHe OOJbIIE TapaHTHUMHOTO JABJIEHUS HA BEJIMYUHY
oonee 0,02 MlIla, HeoOXOOUMO MPETYCMOTPETH IMOBBICUTEIBHYIO HACOCHYIO
YCTaHOBKY.

[TonGop Hacoca OCYIIECTBISIETCS MO PaCUE€THOM €ro Mnojade, paBHOW pacxomy
BOJIbI Ha BBOJIE U JAABJICHUIO, ONPEACIISIEMOMY U3 BBIPAXKCHHUS:

H = Hyyp— Hugp+ Doy 0

rae h,y — norepu naBneHus B HacocHo# ycranoske (0,015-0,025 MIla).

Hacocbl mpucOenuHSAIOT K CETH TOCjie BOJOMEpPHOTo yi3na. Pasmemiaror
HAaCOCHBIC YCTAHOBKHM B TEIUIOBBIX MYHKTax, B CYXOM U TEIUIOM H30JUPOBAHHOM
NOMELIEHUHU BBICOTOM He MeHee 2,2 M. He pomyckaercs pa3MelieHHe HaCOCHBIX
YCTAaHOBOK TOJI JKUJIBIMH TIOMeIeHusiMi. HacocHble arperaThl yCTaHaBIMBAIOT Ha
BUOPOU3OJIUPYIOIINX OCHOBAHHUAX, BO3BBIIIAIONINXCS HAJl YPOBHEM I10J1a HE MEHEE,
yeM Ha 20 cm. Koiaum4ecTBO pe3epBHBIX HACOCOB CIEAYET NPUHUMATH: MpPH
KOJM4ecTBe pabounx HacocoB 1-3 — OJMH pe3epBHBIN Hacoc, a pH 4-6 pabounx —
JBa  pe3epBHBIX  arperata. Ilpm  ycraHoBKe  Hacoca  I€JI€cCO00pa3HO
npeaycMaTpuBaTh yCTPOWCTBE OOBOJHOM JMHUM C 3aJBIKKONM M 0OpaTHBIM
KJIartaHOM B 00x0J1 HacocoB. JIJjisi 0OBSI3KM HACOCOB MPUMEHSIIOT CTAJIbHbIE TPYOBI
Ha CBapke U (uiaHIEBbIC COCAMHEHHUS C apMaTypoll W HacocamMu. Ha HamopHoi
JMHUM KaXKJIOTO Hacoca yCTaHABJIMBAIOT MAaHOMETP, OOpaTHBIN KJalaH U 3aJIBHKKY
WJIM BEHTWJIb, @ Ha BCAChIBAIOIICH JIMHUU — 3a]JIBUKKY.

[Tomauy X035HCTBEHHO-TTUTHEBBIX M MTPOU3BOJICTBEHHBIX HACOCHBIX YCTAHOBOK
cleAyeT ONpeAessiTh MO PacyeTHOMY CEKYHIHOMY pacxoay BOJIbI Ha BBOJIE.
[TonGop HacocoB ocyiecTBIsAIOT 10 Tabmute 1.3.

Tabmuma 1.3. IlonGop NOBBICUTENHEHOM HACOCHON YCTaHOBKU

Mapka HacocoB Ilonaua, JlaBnieHue
3
M/a MITIa M. BOJI. CT.
UPA 15-90, Grundfos 1,5 0,08 8
«JIxunekc Jl>xam60 3,6 0,35 35
60/35» H-K
BPE 5000/55, Karcher 3,6 0,55 55
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Wilo PB-088-EA 2,4 1o 0,095 10 9,5
Wilo PB-200-EA 3,3 0,08 8
Wilo PB-400-EA 4,7 0,2 20
WESTER WPA 15-90 0,4-1,5 0,02-0,09 2-9
WESTER WPA 20-| 04-2,7 0,02-0,12 2-12
120

2 Buympenuss xananusayust

2.1 Yempoucmeo u mpaccuposanue euympenHeu Kanaiusayuu

Cucrema BHYTpPEHHEW KaHaIW3alMM COCTOUT H3 CIEAYIOIIMX OCHOBHBIX
AJIEMEHTOB:

1) mpueMHHUKHU CTOYHBIX BOA. [IOHSATHE «IIPUEMHUKH CTOUHBIX BOJ» BKIIIOYAET
U CaHUTAapHblE MPUOOPHI, MpeIHA3HAYCHHbIE Ui CAHUTAPHO-TUTHEHUYECKUX
npoueayp (yHUTa3bl, YMbIBAJIbHUKHU, BAHHbBI) M XO3AHCTBEHHO-OBITOBBIX HYX]I
(pakoBuHBI, MOWKH). Bce caHuTapHbie NMPUOOPHI JKUIBIX 3AaHUN 00OPYIYHOTCS
TUAPABINYECKUMHU 3aTBOpamMu (cupoHaMm), AJid TOro, YTOOBI ra3bl, 00pa3yrolmuecs
B CETH KaHaJIM3alMu, HE NPOHUKAIM B IOMELIEHWE, IJI€ HaxoJarca Jroau. B
HEKOTOPBIX CAHUTAPHO-TEXHUYECKUX MNPUOOpax THAPABIMYECKUE 3aTBOPHI YiKE
BXOJST B UX KOHCTPYKLHIO (YHUTA3bl, TUCCyaphl), IOATOMY NOCJIE€ HUX YCTAaHOBKA
OTZIENBHBIX CU(POHOB HE TpeOyeTcs.

2) BHYTpEHHSS KaHaJIM3al[MOHHAs CETh 3/aHHf, COCTOSINAs U3 OTBOJHBIX
TpyOOIIPOBOZOB OT CAaHUTAPHO-TEXHUYECKUX NPUOOPOB; CTOSIKOB, KOJJIEKTOPOB
(rOpU30HTANBHBIX ~ TPYOONPOBOAOB, OOBEAUHSAIOIINX  HECKOJIBKO  CTOSIKOB),
BBITSDKHBIX TPYO, YCTPOWUCTB Uil MPOYUCTKH U BBIITYCKOB BO BHYTPHKBAPTAJIBHYIO
(ABOPOBYIO) CETh.

3) nBOpOBas KaHAJIM3AIIMOHHASI CETh.

OmeooHvie mpyObl OT TPUEMHUKOB CTOYHBIX BOJ JI0 CTOSIKOB MPOKJIAIBIBAIOT
OTKPBITO, TO CTEHaM, HaJ IOJoM, 3a Npubopamu. [[nameTpbl OTBOJIHBIX TPYyO
MPUHUMAIOTCS, KaK MPaBUIIo, CIETYIONINE:

— oT ymbIBasibHUKA: 32 nnu 40 MM;

— OT paKOBUHBI WU MOUKH: 50 MM;

— oT BaHHBI: 50 MM;

— oT ynuTtasza: 100 mm.

MuHUMaNBHBIN YKJIOH MPOKJIAJAKUA OTBOAHBIX TpyO mmamerpom 50-80 mm —
0,03, makcumanbHbIi - He npokeH mnpesbimats 0,15 (3a uckiIoYeHHUEM
OTBETBJICHUI OT MPUOOPOB JUIUHOM 110 1,5 ™).

Cmosiku YCTpaumBalOT IO BCEl BBICOTE 3JaHUS B MECTaX pa3MENIeHUs
NPUEMHUKOB CTOYHBIX BOJ OTKPBITO — y CTEH, MEPEropojOK WU CKPHITO — B
MOHTQXXHBIX IlIaxTaX, OO0po3/1ax, MO BO3MOXHOCTH, Ommke K npubopy ¢
MaKCHUMaJIbHbIM pPAacX0J0M CTOKOB. CTOSKM NPOKJIAJbIBAIOTCS BEPTUKAIBLHO U
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pa3MelnarTcss BOJIM3M MPUEMHHKOB CTOYHBIX BOJ (B TyajleTax, KyXHsX), depes
KOTOpBbIE OTBOJUTCS HauOoliee 3arpsi3HEHHas >KUJIKOCTh (yHHUTa3bl, MOWkH). [lo
BCEIl BBICOTE CTOSKU JOJKHBI UMETh OJMHAKOBBIN JHAMETpP, KOTOPBIA HAJICKUT
MPUHUMATh B 3aBUCUMOCTH OT BEIMYMHBI PACUETHOIO pPacxojia CTOYHBIX BOJ,
HanOOJIBIIEr0 JUaMeTpa NO3TAKHOTO OTBOJIA U YIJIa €ro MPUCOEANHEHUS K CTOSKY.
[IpucoenuHeHne K CTOSKY HEOOXOAMMO OCYIIECTBIATH C MPUMEHEHHEM KOCHIX
KPECTOBUH U TPOMHUKOB. BBITS)KHASI 4acTh KaHATU3AIMOHHOTO CTOSIKA BBIBOJUTCS
yepe3 KpoBiato Ha BbICOTY 0,3 M — OT IJIIOCKOM HEJKCIUTyaTUPYEMOW KPOBIIM W HA
0,5 M — OT CKaTHOM KPOBIIH.

Ha  kaHanu3anmoHHOM ceTW [ yCTPaHEHUs  3aCOpPOB  CIEAYET
peaycMaTpuBaTh YCTaHOBKY pegu3uti (YCTPOMNCTB, IMO3BOJISIONIUX MPOYMINATH
TpyOy B 00OMX HalpaBlEHUSX) U Hpouucmox (yCTPOWUCTB, HEOOXOIUMBIX JIsI
IPOYUCTKU TPYOBI TOJIHKO B OJJHOM HAIpPaBJICHUM): HA CTOSIKAX MPU OTCYTCTBUU Ha
HUX OTCTYTIOB — B HUYKHEM M BEPXHEM 3Ta)ax, a MPU HAJTUYUU OTCTYIOB — TAKXKE U
B BBIIIEPACTIOJNIOKEHHBIX HAJ[ OTCTYNaMHU 3Ta)kax; B JKWIbIX 3JaHUSX BBICOTOU 5
Takeil m Oojee — HE pexe, YeM 4Yepe3 TPU dTa)xa; B Hayale Y4acTKOB (MO
JBWKEHUIO CTOKOB) OTBOAHBIX TPYO HpH YHCIIE NPHUCOECTUHSAEMBIX MPUOOPOB 3 U
0oJiee, MOJ KOTOPHIMU HET YCTPOUCTB MJI MPOYUCTKH; HA MOBOPOTAX CETH — MPHU
W3MEHEHUM HAIpaBJICHUsS JBWIKEHHSI CTOKOB, €CIIM Y4YacCTKH TPyOOIpPOBOJIOB HE
MOTYT OBITh MOYHMIIEHBI 4Yepe3 ApYrue ydacTKu. BeicoTa oT mosia a0 IeHTpa
PEBU3MU JOJKHA COCTABIATH | M.

Ha ropu3oHTaIBHBIX y4acTKax KaHAIM3ALMOHHOW CETH YCTPOMCTBA IS
NPOYUCTKU CJEAyeT NpeaycMaTpuBaTb B TOM CJydae, €CJIM Ha Yy4YacTKe
TpyOOTPOBOJA UMEET MECTO MOBOPOT, KOTOPBIM HE MOXKET ObITh MIPOUYUIICH Yepes3
Ipyrue ydyacTKh. A Takke Ha JJIMHHBIX TOPU3OHTAIBHBIX Y4YacTKax CETH
muamerpoM 100 u 150 MM ciienyer ycTaHaBIMBaTh MPOYUCTHBIE YCTPOMCTBA HE
pexe 4eM yepes3 Kaxabie 15 m.

Buinycku npenHasHayeHbl sl OTBOAA CTOYHBIX BOJI OT CTOSIKOB B JIBOPOBYIO
WM  BHYTPUKBApTAIbHYI0 CETH KaHauuzaluu. JluamMerp BBIMyCKa CleAyeT
onpenensaTe pacuetoM. OH JODKEH ObITh HE MEHee JuaMeTpa HaumOOJIbLIEro W3
CTOSIKOB, TIPUCOEANHSAEMBIX K JAHHOMY BBIMYCKY. CTOSK C BBIITYCKOM COEIUHSIOT
IBYMS OTBOJAMM, KaKIBI M3 KOTOpHIX uMmeeT yroa 135°. HauMmensbmnas aavHa
BBIITYyCKA OT HApY>KHOW CTEHBI JI0 CMOTPOBOIo Koyiofna 3 M. Beimycku ciemyer
npeaycMaTpuBaTh ¢ YKIOHOM He meHee (,02.

Kaxk npaBuiio, 1BOpoBasi Ce€Th MPOKIAABIBAETCA HA PACCTOSIHUU 3-5 M OT CTEHBI
3MaHusl. BBIMyCKM NPUCOEAMHSIIOT K CMOTPOBBIM KOJOJIIAM JBOPOBOWM CETH C
nepenaaoM (o 0,3 M) wiM «mensira B WIEAsIry» mod yriioM 90 , cuuras no
JBYDKEHUIO BOABL. OOBIYHO HA OJIUH BBIMYCK MpUXoAuTcs 1-3 cTosika (eciu 31aHue
BeicoTol 10 10-11 »staxkeit). B cmydae Oonee BBICOKOTO 3/aHUS WU
MOJICOSIMHEHUS K BBIMYCKY TPEX U 00Jiee CTOSIKOB €ro MPOBEPSIOT HA MPOMYCKHYIO
CIIOCOOHOCTh, TAKUM 00pa30M, YTOOBI MPHU OMPEIEICHHOM pPacX0jieé CTOYHBIX BOJ,
3aganHoM auamerpe 100 MM u mMuHUManbHOM yKIIoHE 0,02, CKOpPOCTh ObLIa OBI
oonee 0,7 m/c, a HamosHenue ObL10 B mpenenax 0,3...0,5. DTo 3HAYMUT, UYTO
pacyeTHBIA pacxoj] CTOYHBIX BOJ Ha BBIMYCKE OyJEeT MpPOIyIIeH Ha3HAYEHHBIM
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auaMeTpoM. B IpOTMBHOM ciiyyae MpUAETCS YBEIMUYMBATh YKIOH TPyObl WM €€
IUamerp.

s ycTpoiictBa cereil BHYTpeHHEH OBITOBOM KaHaIHM3aIlMH TMPUMEHSIOT
MOJIMMEPHBIE, YyTYHHbIE, OETOHHBIE, KEJIe300€TOHHbIE, aCOECTOIIEMEHTHBIE TPYOHI.

Bentumsinuio cetd HEOOXOAMMO MpeayCMaTpUBaTh 4Yepe3 BEHTUJISIIUOHHBIC
CTOSIKH, MPUCOEIMHAEMbIE K BBICIIMM TOYKAM TPYyOOIIPOBOJOB, BBITSKHAsI YacTh
KOTOPBIX BBIBOJUTCS Ye€pe3 KPOBIIO WM COOPHYIO BEHTHIALMOHHYIO MIaXTy
3nanus Ha BeIcOTy 0,3 M (Tiockas kposiist) win 0,5 M (CKaTHast KpOBJIs).

B KypcoBOM IPOEKTE BBIYEPUNBACTCS aKCOHOMETPUUYECKASI CXEMa BHYTPEHHEN
KaHaJIM3al1H TOJIbKO JUIsl OAHOTO BhIMycka. CXeMy OTBOJHBIX TpyO B KBapTHUPE s
K2KJOT0 CTOSIKA Ha aKCOHOMETPHUYECKONW CXEME MOXKHO BBIYEPUYMBATH TaKKe
TOJBKO JUId OAHOro osrtaxa. Ha Hell HeoO0X0AMMO TOKa3aTh YCIOBHBIMU
0003HaueHUAMHU Bce (PaCOHHBIE YACTU, CAHUTAPHO-TEXHUUECKHE MPUOOPHI, YKa3aTh
BBICOTY MX YCTAHOBKHM HaJ IOJIOM, TMJpaBiIudecKue 3aTBopbl. Ha Bcex ydacTkax
ceTh HeoOXOIMMO TOoKa3aTh JiIuHY-nuamerp-ykiaoH (l-d-i). Ha croske wu
TOPU30HTAJBHBIX KOJUIEKTOpPaX HEOOXOOUMO TOKa3aThb PEBU3UM M IMPOYUCTKH,
yKa3aTh BBICOTY UX YCTAaHOBKHU M noAnucarb. Kpome 3Toro, He00X0auMo NMoKa3aTh
BBIXOJl BEHTWIALIMOHHOM 4YacTU CTOsika Ha Kpbiuy. CTosku HE00X0auMOo
noanucarb. Ha Bcex 3Taxkax (MO OJHOMY CTOSKY) HEOOXOAMMO MOKa3aTh OTMETKH
nosioB. Ha aKCOHOMETpUYECKOW CXeMe IO BBIIYCKY [OJDKHBI OBITh YyKa3aHbl
HOMEpPa CMOTPOBBIX KOJIOALIEB, X TJIyOMHA, OTMETKH JIOTKOB BbIycKa (y 3aHUS U
KOJIOZIIA) ¥ JBOPOBOM KaHAJIM3AI[MOHHOM CETH, MOBEPXHOCTH 3€MJIM y 3/1aHus U
CMOTPOBOTO KOJIOJLA, & TaKXKe JUJIMHY-IHaMETP-yKJIOH BbIITycKa. PparMeHt
AKCOHOMETPHYECKOW CXEMbl BHYTPEHHEM  KaHaJIM3aluW  MPEICTaBIEH B
[Tpunoxenuu 4.

2.2 OnpeéeﬂeHue PACUEMHBIX pacxodoe CMOYHBIX 600 HA KAHAIU3AYUOHHbIX
CcmosKkax

Cet BHYTpEHHEH KaHalW3allMd pPACCUUTHIBAIOT HAa MaKCUMAaJIbHbBIN
CEKYHIHBIN PacXoJ CTOYHBIX BOJ.

OnpeneneHue pacyeTHBIX PACXOJIOB CTOYHBIX BOJI Ha KaHAIM3alMOHHBIX
CTOSIKax BEAETCA B CIEAYIOLIEH MTOCIE0BATEILHOCTH:

1) onpenensieTcss BEPOSTHOCTH IEUCTBHSI MPUOOPOB 110 hopMyie:

tot
Ahr,u U

ay’t -N-3600

rae qﬁ?:‘u - 0011asi HopMa pacxoja BOJbI MOTPEOUTENEM B YaCc HauOOJIbIIIETO

BoJonIoTpeOIeHus, j/49ac [1];

N — oO1ee Yrciio CAaHUTAPHO-TEXHHYECKUX MMPUOOPOB Ha CTOSKE;

U — oOmee uncito xureneii, 00CIyKUBAEMbIX PaCUCTHBIM CTOSIKOM, Yell.;

2) BBIYUCISAETCS TPOM3BEJCHUE OOIIEero 4YWcia CaHUTAPHO-TEXHUYECKUX
nprbopoB N Ha CTOSIKE M BEPOSTHOCTH UX ACHCTBUSA P;
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3) moabupaercs k03P UIIMEHT o0 B 3aBUCUMOCTH OT IPOM3BEACHUS OOIIETO
gyrcna npubopoB N Ha pacdeTHOM CTOSIKE W BEPOSTHOCTH WX AeiictBus P (1o
MPUIOKEHUIO 6);

4) BBIYUCISAETCS OOITUH MaKCUMAJIBHBIN PACXO0J CTOYHBIX BOJ 1O (hOpMyJIE:

qt =595 -a , /c

rie qg° — oOmmii pacxox BOAEI, J/C, CAaHMTAPHO-TEXHUYECKHM IPHOOPOM

(apmaTypoii), BeIMYMHY KOTOPOTO CJIEYET ONMPEAEIIATh coryiacHo [1];

5) paccuMTHIBAIOT MAKCUMAaJbHBIM CEKYHIHBI pacxoJl CTOYHBIX BOJ IO
dbopmyie:

t
npu g% < 8 we
tot , s
9s =0 +d,, N1/c
e gy — PacXoJ CTOKOB OT MpUbopa ¢ MAKCUMAJILHBIM BOJIOOTBEIEHHUEM, JI/C,

BEJIMYHUHY KOTOPOT'O CIELYET ONPEAEIIATh COTJIACHO MPUIIOKEHUIO 7;

pu 4 > 8 /e

a. =q'°t,n/c

JlnameTp KaHaJIM3alMOHHOTO CTOSKAa HAJUIEKUT NPUHHUMATh Mo Tadm. 2.1, B
3aBHCHUMOCTH OT BEJIMYMHBI PACUETHOTO pPACXO0Jla CTOYHOW KHUAKOCTU (s, JI/C,
HauOOJBIIEr0 JHaMeTpa IO3TaXHOr0 OTBOAA TpPyOONpOBOJAa M yIjla €ro
MPUCOEIUHEHHUS K CTOSIKY.

Tabnuua 2.1. MakcuMmalibHasi IPOMYCKHask CIOCOOHOCTh BEHTUIMPYEMOTO
KaHAJIM3ALMOHHOIO CTOsIKA

Hnametp Yron MakcumMalibHasi IpoMmyCcKHas ClloCOOHOCTh
MOATAXHOTO | MPUCOCTUHEHHS | BEHTUIMPYEMOT0 KaHAJIU3alMOHHOTO CTOSKA, JI/C,
OTBOJIA IIO3TaXKHOT'O IIPU €0 JUaMETPE, MM
O0TBOJA K 50 85 100 150
CTOSIKY, TpaJl.

90 0,8 2,8 4,3 11,4

50 60 1,2 4,3 6,4 17,0

45 1,4 49 7,4 19,6

90 — — 3,2 8,5

100 60 — — 4,9 12,8
45 — — 9,5 14,5

90 — — — 17,2

150 60 — — — 11,0
45 — — — 12,6

HpI/IMC‘-IaHI/ICZ I[I/IaMeTp KaHaJIM3allMOHHOI'O CTOsdAKa JOJIZKCH ObITh HE MEHee HanOOJBIIEro
ANaMETpa MO3TaXXHBIX OTBOJOB, IPUCOCANMHCHHBIX K OTOMY CTOSKY.
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2.3 OHpC,Z[eJICHI/Ie PACYCTHBIX paCXO0A0B CTOYHBLIX BOJ Ha KaHAJIU3allMOHHBIX
BBIITYCKax

I[JISI KaXXa0ro BBIIIYCKa pacdeT BCIACTCA OTACJIBHO B cnezxy}omeﬁ
IMOCJICAOBATCIILHOCTH .

1) onpenensieTcs BEpOSTHOCTh EUCTBUSI MPUOOPOB O popMyIie:

tot
_ OhryU

as’t -N-3600
rne qﬁ?:‘u - 001Iasi HopMa pacxoja BOJbI MOTPEOUTENEM B Yac HaMOOJIBIIIETO

BOJIONIOTpeOIeHNS, J1/49ac, [1];

N — obmiee 4nciio CaHUTAPHO-TEXHUUECKUX MPUOOPOB HA PACUETHOM BBIITYCKE
(Ha Bcex CTOsIKaxX, MPUCOETUHAEMBIX K JAHHOMY BBITTYCKY);

U — oOmee uyucino BogomnoTpeOUuTened, oOCTYKUBAEMBIX pPACUETHBIM
BBIITYCKOM, YeJl.;

2) BBIUHCTSETCS TPOU3BEIACHHE OOINEro YHclia CaHUTAPHO-TEXHHUYECKHUX
npruoopoB N Ha BbIITyCKe U BEpOSTHOCTH JIeCcTBUS pubopos P;

3) moxbupaetrcss KOAQPUIIMEHT o B 3aBUCUMOCTH OT MPOU3BEACHHUS OOIIErO
yucia npubopoB N Ha pacdeTHOM BBIIYCKE M BEPOATHOCTH UX nedctBus P (mo
IPUIOKEHHUIO 6);

4) BbruMcisieTcs 00U MaKCUMaJIbHBIA Pacxo/l BOJbI 0 hopMyJie:

gtot =5q6°t o n/e

rIe qBOt — o0muii pacxojd BOJBI, JI/C, CAHUTAPHO-TEXHUYCCKUM MPHOOPOM
(apmarypoii), BEeIUYUHY KOTOPOTO CIEAYET ONMpeaesaTh coriacHo [1];

5) paccuMTHIBalOT MAaKCUMAaJbHBIM CEKYHIHBI pacxoJl CTOYHBIX BOJ IO
dbopmyie:

pu 4 < 8 /e

tot , s
ds =0 +do, n/cC

e gy — Pacxoj CTOKOB OT IPUOOpa ¢ MAKCUMAJILHBIM BOJOOTBEIEHHUEM, JI/C,

BEJIMYMHY KOTOPOTO CIEAYET OMPENETATh COTJIACHO MPUIIOKEHUIO 7;
tot
npu q° > 8 w/'c
tot
9s=q ,n/c

JluamMeTp BBINTyCKa JOJDKCH OBITh HE MEHEE JMaMeTpa HauOOJBIIETO W3

CTOSIKOB, TPHUCOCAMHIEMBIX K JIaHHOMY BBITTyCKY. [HWapaBiudeckuii pacuer

BBIMYCKOB CJICAYET TMPOM3BOIUTH PAcuyeToOM, Ha3Ha4yass CKOPOCTh JBHIKCHHS
KUAKOCTH V, M/c, n HamoinHenue h/d takum oOpa3om, 4TOOBI OBLIO BBIIIOJIHEHO

YCIIOBHE:
v\/E >K
d

rae K= 0,5 — s TpyOonpoBo10B U3 IJIACTMACCOBBIX U CTEKJISIHHBIX TPYO;
K = 0,6 — ny1s TpyOONpOBOI0B M3 APYTHX MATEPHUAIIOB.
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[Tpu 5TOM CKOPOCTH ABMKECHHS KUAKOCTH JOJDKHA ObITh HE MeHee 0,7 M/c, a
HaroyiHeHue TpyoomnpoBoaoB — He MeHee 0,3. Ckopoctu V u Hamonuenus h/d
noxouparoTces 1o [7] B 3aBUCUMOCTH OT pacxofa ¢, muamerpa d v ykioHa i.

B Tex cmyuasix, KOrJa BBIIOJHUTH O3TO YCIOBHE HE TMPEACTABIACTCS
BO3MOXXHBIM H3-32 HEIOCTATOYHON BEIMYHMHBI pacxofa OBITOBBIX CTOYHBIX BOJ,
Oe3pacueTHBIE YYacTKH TpyOormpoBomoB auamerpom 40-50 MM criemnyer
npoknanbBathk ¢ ykiaonoM 0,03, a tuamerpom 85 u 100 MM — ¢ ykitonom 0,02.

3 ﬂ@OpO@dﬂ KaHaaiusayuoHHdas cenlob

3.1 Ycempoticmeo 080p0o8oti KAHANIU3AYUOHHOU cemu

JIBopoBasi ceTb MPUHUMAET CTOYHYIO JKHUJKOCTh M3 BBIMYCKOB 3aaHuil. B
MeCTax TMPUCOCAVMHEHUS BBITYCKOB K JBOPOBOM KaHAJIM3AIMOHHOW CETU
yCTpauBarOTCA  CMOTpoBbie  Koiomuel.  [lociaeanmii  kojojaenr  BOPOBOM
KaHAJIM3aIlMOHHON CETH Ha3bIBAIOT KOHTPOJIbHBIM.

JIBOpOBYIO KaHAJM3AIlMOHHYIO CETh MPOKJIAABIBAIOT MapajuiesibHO (acamy
3/1aHUsl, IO KpaTyaillleMy pacCTOSHUIO K YIUYHOMY KOJUIEKTOPY, C HaWMEHbIIIEH
rIIyOMHOM 3anokeHus TpyO. JIBopoBas ceTh ycTpauBaeTcsl U3 acOeCTOIEMEHTHBIX
WJIU TIJIACTMACCOBBIX TPYO.

3.2 OnpedeneHue paciemHvlx pacxo008 Ha Y4acmKax 080po8ol cemu

CmotpoBbie Kojioarna Ha aBopoBoit cetn obo3zHavarorcs KK1, KK2 u 1.1, B
3aBHCHUMOCTH OT KOJINUECTBA BHIITYCKOB.
Omnpenensiercs BEpOITHOCTD JACHCTBUS IPHOOPOB 110 hopMyJIe:

_ q;?fu U
agt -N-3600
tot

e gy, — O0IIas HOpMa pacxoja BOABI MOTPEOHUTENEM B Yac HAUOOIbIICTO

BoJIoNIOTpeOIeHus, J/49ac [1];

N — oO11ee 4nciio CaHUTAPHO-TEXHUUECKUX MPUOOPOB B 3/1aHUU;

U — oO1iee 4mciIo )KUTENEH B 3[aHHUH, Yell.

Jnsg  Kaxmoro yvacTtka JBOPOBOM CETHM pacueTr BENETCA OTHAEIbHO B
cleAyrone mociaea0BaTeIbHOCTH:

1) BbIUMCHSETCS TPOU3BEACHUE OOIIEro 4Yucia CaHUTapPHO-TEXHUYECKUX
npu6opoB N Ha pacdeTHOM y4acTKe (Ha BCEX BBIMYCKaX, OTHOCAIIUXCS K JaHHOMY
YYaCTKY) U BEPOSITHOCTH JIeHCTBUSI PpruOOpoB P;

2) nmogbupaercs Kod(PPUIMEHT 0 B 3aBUCUMOCTH OT MPOU3BEIEHUS OOIIETro
yucna npudopoB N Ha pacyeTHOM y4yacTKe M BEpOSITHOCTH uX jAeictBust P (1o
MPUIIOKEHHIO 6);

3) BbIUMCIISIETCS OOIIMI MaKCUMAJIBbHBIN pacxo/l BOABI IO popMyJie:

q° =595 -a , n/c
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rae qE,Ot — oOmui pacxoa BOJBI, JI/C, CAHUTAPHO-TEXHUYECKUM TPHOOPOM

(apmarypoii), BeIMYUHY KOTOPOTO CIEAyeT ONpeaesTh coriacHo [1];
4) paccCUMTBHIBAIOT MaKCHUMAJbHBIA CEKYHIHBIM pPACXOJ CTOYHBIX BOJ TIO

dbopmyie:
mpu 4% < 8 1/c

tot S
q, =9 +q,,n/c
rac qf, — pacxozx CTOKOB OT an60pa C MaKCUMaJbHBIM BOJOOTBCIACHUCM, JI/ C,

BEJIMYMHY KOTOPOTO CIEAYET ONPEAEATh COTJIACHO MPUIIOKEHHUIO 7;

pu 4 > 8 1/c
tot

q.=q ,n/c

3.3 l'uopasnuueckuti pacuem 080poO8OU KAHATUIAYUOHHOU Cemu

['mapaBaudeckuii pacyeT ABOPOBOM KaHAIM3ALMOHHOW CETH 3aKJIHYAcTCs B
OTpEeNCNICHHE AUaMETPOB TPyO, CKOPOCTEW JBMXKEHUS CTOYHOM KUIKOCTH,
VKJIOHOB, HAIlOJIHEHMs, a TakkKe TJIyOMHbl 3anmokeHus TpyO. PesynbraTom
TUAPABINYECKOIO pacyeTa KaHAIM3alUMOHHOM CETH SBISIETCS IOCTPOEHUE €€
MPOJIOJIBHOTO MPOQuiIs. s THAPaBINYECKOTO pacueTa uCHoIb3yroTes [7].

[Ipy rTHUIpaBIMYECKOM pacueTe KaHAJIW3alMOHHOW CEeTH HEeOoOXOAMMO
BBINIOJIHUTD PSJ CIIETYIONINX TPEOOBAHMIA:

1) MUHUMaNBbHBIN AUaMeTp TpyO npuHuMaetcs 150 mwm;

2) CKOpPOCTb JABWXXEHHUSI CTOYHOM KUAKOCTH PEKOMEHAYETCS NPUHUMATh HE
menee 0,7 m/c;

3) ykioHn Tpy0 HazHauaetcs He MeHee 0,008 mpu D150;

4) MakcuMaJgbHOE HAIMOJHEHHWE HE [OJDKHO mpeBbimaTh 0,6 s Tpyo
nrametpoM 150-250 mm;

5) Ha KaHaJTU3alMOHHOMN CETH HE JIOJKHO OBITh MOJANOPOB, T.€. JOTOK TPYOBI B
KOHIIE y4acTKa HE I0JKEH HaXOJUThCS BBILIE, YEM JIOTOK TPYyObl B HAYaJIe y4acTKa;

6) PacueTHble y4acTKM B MECTAX MX COEIMHEHHMS JTOJKHBI BHIPABHUBATHCS 110
YPOBHSIM BOJIbI (IIPY OAMHAKOBOM JIMAMETpe TPyO) WM MO MIebiraM (MpU pa3HbIX
nuameTtpax Tpy0), B kojoare I'K TpyObl COeTMHSIOTCS 110 IIeNIbIraM;

7) ipu HEOOXOJIMMOCTH Tiepenana, MOCIeIHUNA YCTPAUBAETCS B KOHTPOJIBHOM
KOJIOJIIIE;

8) ormerka notka TpyObl B komoame KKI1 BwuucisieTcss mo clemyronmm
dbopmye:

V somra KK1 — Y nos.semau — hnpOMep3. + 013 y M

[Ipu runpaBIUYecKOM pacueTe HayajabHas MIyOMHA 3aJI0KeHHs TpyOonpoBoa
nospkHa ObITh He MeHee 0,7 M oT Bepxa TpyOsI (0,7 + d). Jlomyckaercsi IpUHUMATh
3aJI0’)KeHUE TPyO MeHee HamOoJblIeld TIIyOMHBI MpPOMEpP3aHUs TPYHTAa B JaHHOM
paiione Ha 0,3 M ipu quamertpe Tpyo 10 500 Mm. JI0MKHO BBITOTHITHCS YCIOBHUE:

h3a]l. — Vios.senmmu — VY nomra KKI1 = hmin — 017 + d
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[TocTpoenue mpoaoJibHOTO MPOPUIIST TBOPOBOWM KaHAIM3AIMOHHOW ceTu (CM.
[Ipunoxenue 5) Benercs mocie 3anojJHeHus Ta0auIs! 3.1.

Tabnuna 3.1. ['uapaBnnyeckuil pacyeT KaHAJTNW3aMOHHON CETH

Hamonnenune Ilanenn
JlnHa N
No PacuerHb1it e
ydJacTka d, | Yxion | CxopocTb h
ydJacTka pacxon g, . YKJIOHA,
ceru L, MM i V, M/C — h, M _
CeTH n/c d H=
M .
=L, m
1 2 3 4 5 6 7 8 9
['my6una
OTtMmeTkH, M 3aJ105KEHUS JIOTKA,
M
[loBepxHOCTH [loBepxHOCTB IToBepxHOCTB B B
3eMJIU, M BOJIBI, M JIOTKa, M Hayasje | KOHLUE
H K H K H K y4acTKa | y4yacTKa
10 11 12 13 14 15 16 17
Ilpumep pacuema

Hcxonubie pannbie: Hacenennslid mMyHKT HaxoauTcs B Butebckoit obmacTw.
Bug nmotpebuteneit BOabl — Kujble JOMa KBAapTUPHOTO THUMA C BOJOMPOBOIAOM U
KaHaJIu3aluel, ¢ HeHTPATU30BaHHBIM TOPSYUM BOJIOCHAOXKEHUEM, 000PYI0BaAHHBIE
YMBIBaJIbHUKAMHU, MOWKamMu, ¢ BaHHaMu JiuuHOM oT 1500 mo 1700 wmwm,
o0opynoBaHHbIiMH AymamMu. KpoBns miockas. KonudecTBo 3Taxei B 37aHUU — 5,
BBICOTA ATaxa (0T moJja A0 mnoja) — 2,8 M, BbICOTa Mo/ABaja (0T MoJja MepBoro dTaxa
70 mojla mojaBana) — 2,2 M, OTMETKa ToJia nepBoro staxa — 90,1 M, oTmeTka
MOBEPXHOCTH 3€MJIM ydacTka — 89 M, rapaHTuitHoe namieHue B cetu — 0,2 Mlla,
HOpMa Bostonotpedsenus — 180 yi/cyT-uen., rmyOuna npomep3anus — 1 M, OTMeTKa
JOTKa TpyOBl B TropojckoMm kojoamne — 85,5 M. KonudecTBO MpOXHBAMOIIMX B
3IaHUM TI0 CPEIHEN 3aCEIEHHOCTH KBAapTUpP (KOJWYeCcTBO KOMHAT + 1 0e3 ydera
kyxoub) — U = ((1+1)+(2+1)+(3+1))*S = 45 uen. [Inansl TUIOBOTO 3TaXa U
noaBana — [Ipunoxenus 1, 2.

Pacuem enympenneco 6000nposooda xonoono2o 6000CHaAOI CEeHUS

CocraBnsieM  aKCOHOMETPHUUYECKYIO
BojonpoBoja (cM. [Ipunoxenue 3).
Bribupaercst pacdueTHOe HampaBlieHHE, KOTOpOe pa3OuBaeTCs Ha paCUETHBIC
YYaCTKHU — OT AUKTYIOIIETO Tprdopa 10 00BOJHOM JIMHUK BOJOMEPHOTO y3J1a.
OmnpenensieM BEpOSTHOCTh ICUCTBUS IPUOOPOB:

CXeMy BHYTPCHHCTO XO0JIOOHOT O

P_

c
Ahru - U

56-45

¢ -N-3600 0,2-60-3600

0,0058



HauboJbIero norpebnenus [1], gy, , = 5,6 1/4ac;

cIIeayeT onpenensth cornacho [1]; g5 =0,2 n/c;

rIe

167

qﬁru — HOpMa pacxoaa XOJ'IOI[HOﬁ BOJbI HOTp€6I/ITeJ'I€M B 4ac

Og — CEKYHIHBIA pacxXoj XOJOAHOM BOIBI MPUOOPOM, BEIUYUHY KOTOPOIO

N — ob11ee YnciIo CaHUTapHO-TeXHUYECKUX MpudopoB B 31anHuu, N = 60;
U — ob6miee unciio Bogonorpedureneii B 3qanuu, U = 45 gen.

Pe3ynprarsl

TMAPABINYECKOTO pacdyera CETH BHYTPEHHEIO XOJIOLHOIO
BOJOIIPOBOZA CBOASATCS B TaOJINLLY.
I'mapaBanyecknii pacyeT BHYTPEHHETO XOJIOAHOTO BOAOIPOBOAA

< = c _ c o — O
= = 9" =50, -a g = < =
0 = = = % 9
g >(:s): \O S a/c S 5 Q i
3) a =z & 2 O 3) 2 = g
S o = = s = < > 8
o o O 5y o o IS = o
> \8 = = L => i~ = &= oy
S = Q ) X — = S = o
= g = 2 s B o 2 = o X
5 5 A = = o o X [} H <
5 SH-Y . = = E o 5 8 =
S| Q = [oF q Q <
5 g S = a E T A L= < NS
g = E2 | % z Ed 5 |22 | & | <5
o o 5 =w o Z B e H 2 A~ < I rn
ol B FH 9 \© = o ) jon) O -
S | £ 5E Sg 2 | &g |E_| &
> 8 M E H 5 O > 3 HsET
1 2 3 4 5 6 7 8 9 10 11
0-1 1 0,0058 | 0,0058 | 0,200 0,200 15 (1,178 | 360,527 | 0,7 0,252
1-2 2 0,0058 | 0,012 | 0,200 0,200 15 | 1,178 | 360,527 | 0,65 | 0,234
2-3 3 0,0058 | 0,018 | 0,210 0,210 15 1,237 | 395,24 | 0,15 | 0,059
3-4 6 0,0058 | 0,035 | 0,247 0,247 20 | 0,771 | 108,405 | 3,6 0,390
4-5 9 0,0058 | 0,053 | 0,280 0,280 20 | 0,874 | 136,64 | 2,8 0,383
5-6 12 | 0,0058 | 0,070 | 0,304 0,304 20 10,949 | 159,141 | 2,8 0,446
6-7 15 | 0,0058 | 0,088 | 0,328 0,328 20 |1,023 | 183,249 | 4,8 0,880
7-8 35 | 0,0058 | 0,204 | 0,458 0,458 25 10,856 | 94,249 | 2,6 0,245
8-9 40 | 0,0058 | 0,233 | 0,467 0,467 25 10,873 | 97,752 | 3,9 0,381
9-10 | 45 | 0,0058 | 0,263 | 0,476 0,476 25 | 0,89 | 156,763 | 2,5 0,392
10-
11 60 | 0,0058 | 0,350 | 0,573 0,573 25 | 1,071 | 142,955 | 3,2 0,457
X3,662
11-
Beox | 60 | 0,0058 | 0,350 | 0,573 0,573 25 | 1,071 | 142,955 | 20 2,859

Buinonnsiemes noobop eooomepa.
JlnameTp YCIOBHOTO MPOXOJa CUETYHMKA CIEAYeT BBIOMpaTh, HCXOIS W3
CPEIHEYaCOBOTO pacXoja BOJbI 32 CYTKH, ONPEIeIsieMOro 1o (hopmyiie:

Ow.cp -

24

24

~0,001-Q,-U 0,001-270-90

=1,013 ™m/uac
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rae U — obmiee ynciio BoJonoTpeOuTeNei B 31aHUH, Yell. ;
Qo — HOpMa BosionoTpeOIeHusI, JI/CyT Ha 1 yenmoBeka.
JluamMeTp yCJIOBHOTO MpOXOAa CUeTYMKa mmoadupaeTcss mo Tadmwmie 1.2. 1o

BEJINYMHE Qqac._cp,. OKCITyaTallMOHHBIA PacXoj] BRIOPAHHOTO CUETUYMKA JOJIKEH

OBITh OOJIBIIIE CPETHEYACOBOIO pacxoia BOJAbI B 3AaHUU. [IpUHAT CUETUYHMK C
YCHOBHBIM ITPOX0A0M 20 MM, 3KCIUTyaTalMOHHBIN pacxon — 2 M>/gac.

[ToTepu gaBneHUs B CYETUUKE BOJIbI ONPENETSAIOTCS 10 (hopMmyIie:

h., =S-9° =0,0518-0,573* =0,017 MI1a<0,05 MIIa

rje S — rUapaBINYECKOe CONMPOTURIICHUE CUCTUMKA, mc/ir, MIPUHUMAEMOE TI0
tabaure 1.2;

( — pacyeTHBIN pacxoi BOJbI, TPOXOASAIIMN Yepe3 BogoMep (pacxoi BOAbI Ha
BBOJIE), JI/C.

Ilocne evinonnenus eudpasiuiecko2o pacuema onpeoensiemcs mpedyemoe
oaenenue.

H.p =Heom +hee +he, +h +h, +H, Mlla
rae H_, — TEOMETpHYECKas BBICOTa MOABbEMA BOJBI, OIpeAeseMas Kak
Pa3HOCTh OTMETOK JHUKTYIOIIEr0 BOJAOPa300pHOro ycTpoicTBa u BBoja, Mlla.
-1.100
. 89,000 Jemas
hS
H66 = hnpomepsz + 05 M = 1+05=15 m ~1400
88, 700
= << {
[lon nodBana i A f
-2,200 :
’ \MI
87,900, o N 1800
88,300
-2,600 T
87,50y,  B8od
Hecom = (24 mp. —245)-0,01 = (102,6 — 87,5)0,01 = 0,15 MIIa;
Z , np.— T€O/IC3NYECKAsT OTMETKA OCH [IMKTYIOLIETO MpUOOpa (B3sTa OTMETKA
BEpXHEN TOYKU BOJOIMPOBOJHOTO CTOSIKA), M;
Z,, — Ieo/ie3ndecKas OTMETKA BBOJA, M;
h, — cymMa mnotepp AaBieHHs MO JJIMHE HA pAacyYETHBIX yyacTkax, h, =
0,0366 Mlla;
h,, — cymma MecTHbIX oTepb AaBieHus, Mlla, 1 X035HCTBEHHO-ITUTHEBOIO

BOJOIIPOBOAA JKWJIBIX H O6HICCTB€HHBIX B,HaHI/Iﬁ MCCTHEBIC IMOTCPHU AAaBJICHUA (B
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COEIMHEHUSIX U (DACOHHBIX YacTsX TpyO) mpuHumarotcs B pazmepe 30% ot norepb

JaBJICHUS TI0 JIJTUHE TPYO;

h,, =0,0366° 0,3 =0,011 MIla
H; — cBoOOIHOE JaBi€HHME y IUKTYIOIIET0 BOJOPa30O0pHOTO YCTpPOMCTBA,
npuHATO y cMecutenss Moriku — 0,02 MITa (1o [1]).
h,, — IoTepu naBieHus Ha TpeHue BO BBoxe, MIla:
h,, =1000i-I, MIla
rae | — nmuHa BBosa (0T HApYKHOM CETH 10 BOJOMEPHOTO y3ia), | =20 m;
1000i — ynenpubIe oTepu, MITa/km.

h,, =1000Gi-|=0,001-142,955-20=2,89-10 Ma

H,, =0,15+3,662- 10 +0,011+2,89-10 +0,017+0,02=0,263 MIla

[TonyyeHHYI0 BENMYMHY TpeOyeMoro MAaBjieHUsS HEOOXOIUMO CpPaBHUTH C

BEJIMYUHOM I‘&p&HTHﬁHOI‘O JaBJICHU.

H,, =0,263 MMa>H_ =02 Ma

[TockonbKy TpeOyemoe aBiieHue 0OJblIe TAPAaHTUHHOTO HA BEITUYHUHY Ooliee
0,02 MIla, Heo6X0AMMO MPETYCMOTPETh YCTAHOBKY TOBBICUTEIILHBIX HACOCOB.

[TonGop Hacoca OCYIIECTBISIETCS MO €r0 PacUeTHOM Mojaye, paBHOM pacxomy
Boapl Ha BBoAe — 0,573 n/c (2,06 M3/qac), U JIaBJICHUIO, ONpPEACIISIEMOMY W3

BBIpAXKCHUA:

H=H,,— Hyp + h,y =0,263-0,2 + 0,02 =0,083 MIla
Jlnst yctanoBku TpuHATHI Hacockl mapku Wilo PB-088-EA (1 pabounii, 1
pe3epBHBIN), mogaya 2,4 m>/uac, nasnenue 9,5 MITa.

Pacuem cucmempwi 8Hymp€HH€ZZ Karaausayuu

TpaccupoBka ceTM BHYTPEHHEW KaHAJIM3alMU IpeacraBieHa B lIpunoxenun
2, (@parMeHT aKCOHOMETPHUUYECKONH CXEMbI
[Ipunoxenun 4. IlodTaxkHbIE OTBOJBI, CTOSKKM W BBIIIYCKM MOHTHPYIOTCS U3
YYT'YHHBIX KaHaiau3auoHHbIX Tpyo ['OCT 6942-98.

OnpenensroTcsl pacyeTHbIE PacXOAbl CTOYHBIX BOJ HAa KaHAJIM3ALMOHHBIX
CTOSIKaX W MOAOUpAIOTCS WX JOUaMeTpbl. J(MameTp KaHaJIM3allMOHHOTO CTOsIKa
JIOJDKEH OBITh HE MEHee HauOOJbIIEero JAHaMeTpa MO3TaXHBIX OTBOJOB,

IMPUCOCANMHCHHLIX K OTOMY CTOSKY.

BHYTPEHHEH KaHaJIM3allMu — B

NoNo kaHaIM3aIIMOHHBIX CTOSIKOB

K1-1 K1-2 K1-3 K1-4 K1-5
UYucno xurenei, 00CIyKUBaeMbIX
pacyeTHbIM cToIKOM U 20 20 15 15 10
Yuicio nprubOpoB Ha PacUETHOM CTOsIKe N 15 5 5 15 20
BepositHocTh P 0,0193 | 0,0578 | 0,0433 | 0,0144 | 0,0072
NP 0,289 | 0,289 | 0,217 | 0,217 | 0,144
o, (mpuoxxeHue 6) 0,526 0,526 0,467 0,467 0,394
OO6mmii MakcuMaltbHBIN pacxon ctounsix | 0,789 | 0,789 | 0,701 | 0,701 | 0,591
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BOJL (tot, JI/C

Pacxon cTokoB oT mpubopa ¢ MaKCUMAITBbHBIM

BOI[OOTBGI[CHI/IGMC{?) ,J/c (npuioxeHue 7) 1,6 0,6 0,6 1,6 1,6
MakcuManbHbBIN CEKYHIHBIN pacxo

CTOYHBIX BOJ (s, JI/C 2,39 1,39 1,30 2,30 2,19
JlmaMeTp mo3Ta)xHOTO OTBOAA, MM 100 50 50 100 100
JlnameTp cTosika, MM 100 85 85 100 100
I IporyckHas ciocOOHOCTB CTOSIKA, J1/C 3,2 2,8 3,2 2,8 3,2
YroJ npucoeMHEHUS MTOATAKHOTO

0TBOJIA, TPal. 90 90 90 90 90

B 3nmanuu umerotrcs nBa BbImycka. [[ns Kakaoro BBIYyCKa pacyeT BeAeTCs
oTnensHO. /[naMeTp BBIMyCKa JTOJDKEH OBITh HE MEHEE JuaMeTpa HauOOJbIIEro u3
CTOSIKOB, TIPUCOEAMHSAEMBIX K JAHHOMY BBINTYCKY, TP 3TOM CKOPOCTH JABHKCHUS
KUJKOCTH JTOJKHA ObITh He MeHee 0,7 M/C, a HamoJHEHHE TPYyOONPOBOJOB — HE

menee 0,3.

NoNe kaHaIM3alIMOHHBIX BBIITYCKOB

Beimyck 1 Brimmyck 2
Ywucno xureneit, o0cayKMBaeMbIX
pacyeTHbIM BbIyckoM U 20 45
Yucno npubOpoB Ha pacCYETHOM
BbIITyCKE N 15 45
BepositHocTs P 0,0193 0,0144
NP 0,289 0,650
o (mpunoxxeHue 6) 0,526 0,394
OO01mumii MaKCUMAaIIbHBIN PacXo]l CTOUYHBIX
BOJ (ot, J1/C 0,789 0,591
Pacxon cTokoB oT nmpubopa ¢ MaKCUMATbHBIM
BOZIOOTBETIEHHEM g , J/c (Tpuioskene 7) 1,6 1,6
MakcuManbHbIM CEKYHIHBIN pacxos
CTOYHBIX BOJ (s, JI/C 2,389 2,191
JlnameTp BbIIycKa, MM 100 100
YKIIOH BBIITyCKa 0,02 0,02
CKOpOCTB IBIKEHHSI CTOUHBIX BOJT V, M/C 0,793 0,842
Hanonnenue h/d 0,404 0,465
v g 0,504 0,574

[h .
YcaoBue v 520,6 HE BBIINOJHACTCI H3-3a HEJOCTAaTOYHOM BEIUYHMHBI

pacxoia OBITOBBIX CTOYHBIX BOJI, OJHAKO NMPHUHSATH MEHBIUIMA JAMAaMETp BBIMYCKa
HEBO3MOXKHO, TaK KaK JUaMETpPbl CTOSIKOB, TPUCOEAUHIEMbIX K TaHHOMY BBIITYCKY,
100 MM, a n1aMeTp BBIMyCKa JOJKEH ObITh HE MEHEE JuaMeTpa HauOOJBIIETO U3
CTOSIKOB, MIPUCOEAUHIEMBIX K IaHHOMY BBIITYCKY.
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l'uopasnuueckuii pacuem 080p080L KAHANUZAYUOHHOU Cemu

['mapaBnuyecknii pacdeT JBOPOBOM KaHAIU3ALMOHHOM CETH 3aKII0YaeTCs B
ONpEe/ICNICHUE JMaMETPOB TPyO, CKOPOCTEM JBMKEHUS CTOYHOM JKUIKOCTH,
YKJIOHOB, HAIlOJHEHUs, a TakkKe TINyOuHbBl 3anmoxkeHuss T1pyO. PesympraTom
TMAPABINYECKOIO pacyeTa KaHAIM3AaLMOHHOW CETH SBIIIETCS IIOCTPOEHUE €€
npoAoabHOro npoduist. B KkypcoBoil pabote npuHATH TpyObl acOECTOLIEMEHTHBIE
ka"Hammzanuonasie 'OCT 1839-80%*.

Omnpenenstorcs pacueTHbIe pacxo/ipl 15 (0] y4qacTKam JIBOPOBOM
KaHAJIM3aIIUOHHOU CETH:
Yyacrok KK1-KK?2:
— BEPOSITHOCTD JEHCTBUS MMPUOOPOB:
tot
q U 15,6-45
hr,u 0,0108

gl -N-3600 0,3-60-3600

rIe q,tﬁfu - 00mas HOpMa pacxojia BOAbI MOTpeOUTEIeM B Yac HAMOOJBIIEro

Bojonorpebnenus [1]; qi>, =15,6 n/uac;

hr,u
U — oOmiee umciio XuTeNneH B 3JJaHNUH, Yell.;

N — 0611166 YUCJIO CAHUTAPHO-TCXHUYCCKHUX HpI/I60pOB B 3JJaHHUH,

qy" — oOIIHit pacxo BOABI CAHHTAPHO-TEXHUYECKHM TIPHOOPOM (apMaTypoii),

BEITMUYMHY KOTOPOTO CIeAyeT onpeaensTs cornacHo [1], 3t =0,3 n/c;

NeNe ygacTkoB BOpOBOM ceTn

KK1- KK2- KK3- KKK-
KK2 KK3 KKK I'K
Yucno npubopoB Ha paCUeTHOM
yuactke N 15 60 60 60
BepositHocTh P 0,0108 | 0,0108 | 0,0108 | 0,0108
NP 0,163 0,650 0,650 0,650
0. (mpuIIoKeHue 6) 0,415 0,779 0,779 0,779

OO0t MaKCUMAaJIBHBIA Pacxo/
CTOYHBIX BOJ (o, J1/C 0,6225 1,169 1,1685 | 1,1685
Pacxon crokoB ot rpubopa ¢

MaKCHMAJILHBIM BOJIOOTBEIICHUEM g , JI/C

(mprtokenue 7) 1,6 1,6 1,6 1,6
MaxkcuMmanbHbI CEKYHIHBIN PacXo/l
CTOYHBIX BOJI (s, J1/C 2,223 2,769 2,769 2,769

Otmerka sotka Tpyowsl B kosoxare KKI1 Beluucnsgercs mo cieayromiei
bopmyie:
= V wos.semmu — hnpOMepj’, + 0,3 =89 - I+ 0,3 = 88,3 M

[Tpu ruapaBIUUYecKOM pacueTe HaualbHas TITyOHHa 3aJI05KEeHUs TPyOOoIpoBoIa
nomkHa ObiTh He MeHee (0,7 M g0 Bepxa TpyOsl. Jlomyckaercs NpUHHUMATH

\% nomxa KK1
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3all0KeHue TpyO MeHee HauOouiblliel TIIyOWMHBI MPOMEpP3aHUsi TPYHTA B JTaHHOM

patione Ha 0,3 M nipu nuametpe Tpyo A0 500 mMm.

['myOuHa 3aM0KEHUS:
h = vnoe.seﬂmu - v}zomka[([(] = 89 - 88,3 = 0; 7~M < hmin

Nmin=0,7+d=0,7+0,15=085m
[Mpuaumaetcs k pacdery riryouHa 3anoxenus: h= 0,85 m.
[To pe3ynbraTaM THAPAaBIWYECKOTO pacdyeTa MOCTPOCH MPOIOJIBHBIN MPO(HITH

nBOpOBOii ceTu (cM. [Tpunoxenue 5).



PCSYJ'II)T&TLI I'uapaBIMYCCKOrO pacucTa I[BOpOBOﬁ KaHaHI/IBaHHOHHOﬁ CCTHU

= S . I'mybuna

E Q g 2 Hanonnenue S OtmeTkH, M 3aJI05KEHUS
) ~ < = S

o S 3 o % 5 = JIOTKa, M

g o =| &0 2 g - > [ToBepxHOCTH B

5 S 5| E= = 5 5 h 0 [ToBepxHOCTH [ToBepxHOCTH B
S g 3 < 2 3 = BOJIBI WJIH Haya

g = o o) e, — = - 3€EMJIU, M JIOTKa, M KOHIIE
> s 5 S d h, m = LIEJIBITH, M ae yuact
ol E o)
> & |2 “ = H K H K H K[

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
KK1-

KK2 | 122 | 2223 | 150 | 0,008 | 0,541 | 0.281 | 0,042 | 0,008 89,000 | 89,000 | 88,300 | 88,202 | 88,150 | 88,052 | 0,850 | 0,948
KK2-

KK3 10 | 2,769 | 150 | 0,008 | 0575 | 0,315 | 0,047 | 0,080 89,000 | 89,000 | 88,052 | 87,972 | 87,902 | 87,822 | 1,098 | 1,178
KK3-
KKK | 235 | 2,769 | 150 | 0,008 | 0,575 | 0,315 | 0,047 | 0.188 89,000 | 89,000 | 87,822 | 87,634 | 87,672 | 87,484 | 1,328 | 1,516
KKK-

'K 5 2769 | 150 | 0,008 | 0,575 | 0,315 | 0,047 | 0,040 89,000 | 89,000 | 85,690 | 85,650 | 85,540 | 85,500 | 3,460 | 3,500

[Tpumeuanue: [1oCkONbKY y4acTKH ABOPOBOM CETHU ABIISIIOTCSA O0€3pacyeTHBIMU, T.€. CKOPOCTh ABUKEHUS CTOYHBIX BOJ IO HUM
coctasisieT meHee 0,7 M/c, To npu coeauHeHnn ydacTkoB B kojonauax KK2, KK3 norok Bbixondiield TpyObl OmyckaeTcsl Ha

TAAMETP.
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Ilpunoosicenue 5.
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3Hauenns kodpdpunuenton o (O, ) mpu P (Py,,) < 0,1 u mod6om 3nauennu N, a Takike

npu P (Pr,) > 0,1 u N > 200
nNF o NP o NP o NP ot MNP o
MK WP, MK MK PR, MK MK NP, MK MK WP, HIK MK NP, MK
Clr Lo Gy i O
MeHes
o015 02 0035 0247 00e2 0292 0,11 0,355 0,23 0476
0,035 0,202 0,035 0,245 0054 0,295 0,115 0,361 024 0,485
= 0,205 0037 025 0055 0,293 0,12 0367 025 0,493
omz 0,207 003a 0252 0 0=3 0,301 0,125 0373 026 0502
o0mea .21 0,039 0,254 0,07 0,304 0,13 0378 027 .51
0,0]ms 0212 004 0,256 0072 0307 0,135 0,354 028 0518
ooz 0,215 0041 0,258 0074 0,302 0,14 0,382 029 0526
0,021 0217 o042 0259 0076 031z 0,145 0,394 03 0534
0022 0219 0043 0,261 0074 0315 0,15 0,399 0,31 0542
0,023 0222 o044 0263 003 0318 0,155 0,405 0,32 055
0,024 0224 0,045 0265 00a2 0,32 0,16 041 0,33 0555
0,025 0.22h 0,045 0266 0,034 0,323 0,165 0415 0,34 0585
0,026 0,228 0047 0252 0,085 0,326 0,17 042 035 0573
0,027 023 0045 027 0,03a 0328 0,175 0425 035 058
0,022 0,233 0,049 0,271 0,09 0,331 0,18 0,43 037 0588
0,029 0,235 0,05 0273 0,092 0333 0,185 0435 035 0,595
003 0,237 0,052 0276 0,094 0,336 0,19 0432 039 0,s02
0,031 0,235 0054 028 0,096 0,338 0,195 0444 0.4 061
0032 0241 0056 0233 00as 0,341 0z 0449 041 0g17
0,033 0243 0,053 0286 01 0,343 0,21 0458 042 0524
0,034 0,245 0,06 0289 0,105 0,349 0,22 0467 0,43 0531
NP k. NP ol NP ol NP ol NP k.
N NPy, KIH MK NPy, M MK NPy, KA MM NPy, KnH MK NP, KIH
e e Cyr O By
045 0/s2 072 0215 105 05895 1,75 1,328 3 184
047 0,555 074 0,826 1.1 1.0 1.8 135 a1 1879
045 1,665 076 0,835 1,15 1046 1,85 1372 3.2 197
049 0G72 078 0,542 172 1,071 19 1,394 3.3 1854
05 0B78 0g 086 1.25 1,096 1,95 1416 3.4 1,991
052 0 gs2 052 0a72 13 112 2 1437 a5 2029
054 0,704 054 0333 1,35 1,144 2.1 1479 a6 2 0B85
056 0717 0,56 0894 14 1,168 272 1,521 a7 2102
055 073 0,53 0905 145 1,191 23 1,663 a4 2138
0G 0742 IR=] 0916 14 1,215 24 1,504 a9 2174
g2 0,755 092 0927 155 1,238 25 1644 4 2.1
0G4 0767 094 0937 15 1,261 25 1534 41 2245
05R 0,779 095 0948 175 1,328 27 1,724 472 2,281
0Es 0,791 093 0,955 18 1,35 28 1,763 4.3 2317
07 0,803 1 1,955 185 1372 258 1,802 4.4 2352
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Ipunoscenue 7.

XapaKTepI/ICTI/IKH NPUEMHHUKOB CTOYHBIX BOA 1 CAHUTAPHO-TEXHUYICCKUX

npudopoB
XapakTepuCTUKY PUEMHHKOB CTOYHBIX BOJI
Y CAaHUTAPHO-TEXHUYECKUX MTPUOOPOB
MuHuManbHbBIN
[IpreMHHKHN CTOYHBIX BOJ CexkynaHbII HaMeTp
Y CAaHUTAPHO-TEXHUYCCKUE TPUOOPHI pacxo/1 CTOYHBIX YKo YCIIOBHOTO
BOX OTBOJIHO npoxoza
s TPyOBI .
Jo, /e OTBOJHOU
TPYyOBI, MM
1 VYMbIBaJIbHUK, PYKOMOWHHK c
BOJIOPa300PHBIM KPaHOM 0,15 0,020 32
2 To ke, co cMecuTelleM 0,15 0,020 32
3 Moiika (B TOM 4yucIe 1abopaTopHasi) co
CMECHUTEIIEM 0,60 0,025 40
4 Moiika (st MPEAPUATHIA
0OIIECTBEHHOTO MTATAHUS) co
CMECHUTEIIEM 0,60 0,025 50
5 Banna co cmecurteneMm (B TOM 4HCIIE
OOIIMM JIJIsl BaHH U YMBIBaJIbHUKA) 0,80 0,020 40
6 JlymeBas kaOWHA C MEJIKHM JYIIEBBIM
MOJTIOHOM U CMECHUTEIIEM 0,20 0,025 40
7 JlymeBas  kabuHa Cc  TIyOOKHM
JYHIEBBIM MOAIOHOM U CMECUTETIEM 0,60 0,025 40
8 Iuruenwueckmii naym  (Ouae) co
CMECHUTEJIEM U a3paTopoOM 0,15 0,020 32
9 VHUTAa3 CO CMBIBHBIM 0AUYKOM 1,60 0,020 85
10 YHHuTa3 CO CMBIBHBIM KPaHOM 1,40 0,020 85
11 TIuccyap 0,10 0,020 40
12 Tluccyap ¢  mOIyaBTOMaTHYECKUM
CMBIBHBIM KPaHOM 0,20 0,020 40
13 TlutbeBo¥ (OHTAHIMK 0,05 0,020 25
14 TlonmuBOYHBIN KpaH 0,30 — —
15 Tpan yclOBHBIM TUAMETPOM, MM:
50 0,70 0,025 50
100 2,10 0,025 100
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3 Pa3nes1 KOHTpOJIsS 3HAHUI

Hepequb BOIIPOCOB, BLIHOCUMbIX HA 3a4€T IO JUCIHUILINHE «Bouocnaﬁmenne H
BOJOOTBCICHHUC)

Knaccudukanus cucreM BoJoCHa0KEeHUS 3aHUI U OTACIbHBIX O0BEKTOB.
DJIeMEHTBI BHYTPEHHETO BOJOIPOBOIA.

CxeMbl BOIOITPOBOJIHBIX CETEN.

Marepuansl Aj1s1 BOOOIIPOBOJHOM CETH. ApMarypa.

TpaccupoBka BOJIOIPOBOJHBIX CETEH BHYTPHU 3/1aHHUSL.

Y CTporCTBO BBOJIOB BOJOIIPOBOAA.

VY4eT pacxozia BOAbl, BOJOMEPHBIE Y3JIbl U BOJOCYETUHUKHU.

Pexumbl 1 HOpMBI BOAOIIOTPEOIICHUSI.

©oOoNo Ok~ wdDE

. JlaBiieHus B cucTeMax BHYTPEHHUX BOJOIPOBOJIOB.

10 Pacdet BHyTpeHHEr0 BOJIOIIPOBOIA.

11.HacocHble MOBBICUTEIbHBIE YCTAHOBKHU.

12.BoponanopHbie 6aKu, YCTPOHCTBO U yCTaHOBKA.

13.ITHeBMaTHYECKHE BOAOHAMIOPHBIE YCTAHOBKH.

14.TIpoTuBonoxapHble BOJAOIPOBObI, CHPUHKIIEPHBIE U JPEHUEPHBIE YCTAHOBKH.
15.ITonuBOYHBIE U CHIEUANIbHBIE TUTHEBBIE BOJIOIPOBO/IBI.

16.Cucrembl BHyTpEeHHEH KaHAIU3alUH 3AaHUN Pa3IMYHOrO Ha3HAUEHUSI.
17.Matepuaibl 1 000pyAOBaHHE CUCTEM BHYTPEHHEW KaHAIU3AIUH.
18.TpaccupoBka U yCTpOMCTBO KaHATHM3AIIMOHHON CETH.

19.BeHTHIIAIINAS KaHATH3AIIMOHHOM CETH.

20.0OcHOBBI pacueTa BHYTPCHHEW KaHaIN3alllH.

21.JIBopoBasi, MUKpOpaiiOHHAsI KaHAJIM3AIIMOHHAS CETh.

22.MecTHbIE YCTAaHOBKH JJIsl IEPEKAUKHU U OUUCTKU CTOYHBIX BOJI.
23.Kananuzanus TBepabpIX 0OTOPOCOB, MyCOpOyAaICHHUE.

24 . BHyTpeHHUE BOJIOCTOKH, yCTPOMCTBO U pacyer.

25.CHUCTeMBI U CXEMBI BOJJOCHA0KEHUS HACENIEHHBIX MECT U TPOMITPEAIPUATHH.
26.Hopmbl 1 pexxrMbl BOAOTIOTPEOICHUS.

27.YCTpOoUCTBO M 000pY/I0BaHKHE BOAOIPOBOIHOM CETH.

28.0OCHOBHBIE CBEJICHUS TI0 PACUYETy BOJOMPOBOJTHON CETH.

29.IIpupoaHbie MOA3eMHBIC U TTOBEPXHOCTHBIC HCTOYHUKY BOJOCHAOKEHUS.
30.30nbI canuTapHO 0xpanbl. CoopykeHHs 7151 3a00pa MOA3EMHBIX BO/I.
31.Coopy>xenust st 3a00pa MOBEPXHOCTHBIX BOJI.

32.BonoHamnopHblie OAIlIHU.

33.Pe3epByapbl YNCTON BOJIBI.

34.BononoabeMHbIE YCTPOICTBA U HACOCHBIE CTAHIUH.

35.CoopyxeHust 111 OYUCTKH BOJIBI.

36.KauecTtBo BOABI M OCHOBHBIE cmOcoObl ee 00pabotku. [IpuHIMNHManpHas cxema
BOJIOIIPOBOJHBIX OYHCTHBIX COOPYKEHHII.
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37.CoopyxeHust 111 OCBETJICHUS U 00€CI[BEUNBAHUS BO/IbI.

38.00e33apaxuBaHne BOJIBI.
39.CnernuanbHbIe METOBI YIIYUIICHUS KAYECTBA BOJIBI.
40.Knaccudukariysi, OCHOBHBIE DJIEMEHTHI M CXEMBI CUCTEM KaHAJTU3aIMA HACETICHHBIX
MTyHKTOB.
41.YcnoBus nprueMa CTOYHBIX BOJ B HAPYKHYIO KaHAIM3AIIMOHHYIO CETh.
42 PacueTr BOIOOTBOIAIINX CETEM.
43.YcTpoiicTBO U 000py10BaHUE BOJOOTBOISIINX CETEH.
44 TTpoeKkTUpOBaHKE, pacueT U YCTPOUCTBO JOKIEBOU CETH.
45.CocTaB u CBOICTBa CTOKOB. Buibl 3arps3HeHui.
46.CTerneHb OYUCTKHU M YCIIOBUS CITyCKa OYUIIEHHBIX CTOYHBIX BOJI B BOJOEM.
47 MeToabl OYUCTKH CTOYHBIX BOJI.
CoopyXeHHsI MEXaHUYeCKOM, OMOJIOTUUECKON OUYNCTKH CTOYHBIX BOJI.
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4 BcnomorareJibHbIN pa3aed
Y4yeOHasi nporpamMMma mno auciuminge «BoaocHadxeHue U BOJI00TBeIeHUE» ISl
ctyaeHToB cnenuajbHocTH 1-70 04 02 — «TemiorazocHadkeHue, BEHTHJISIIUSL U
OXpaHa BO3AyLIHOI0 f6acceiiHa
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VYupexxaenue o0pazoBaHus

«bpecTckuil rocy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET

YTBEPX/IAIO
IlepBbIii POPEKTOP
M.B.Hepona

28 uroust 2021 r.

Peructpamronnsiit NeV J[-21-1-152/yuy.

BO,Z[OCH3.6)KCHI/IC 1 BOAOOTBCACHUC
VYueOHas nmporpamMma yupexxJeHus BhICIIET0 00pa30BaHUs MO YICOHOM TUCIUIUTMHE IS

CHEIUATBHOCTH:
1-70 04 02 TemorazocHaO>XXeHHE, BEHTHIIALIMS M OXpaHa BO3AYIIHOTO OacceiiHa

2021
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VYuebHas nporpamma cocTaBlieHa Ha OCHOBe oOpa3zoBatenbHoro cranaapra OCBO 1-70 04
02-2013, yTBepkJACHHOTO IOCTaHOBJIEHHEM MwuHHUCTepcTBa oOpa3zoBaHus PecrmyOiauku
benapych Ne 88 o1 30.08.2013 r., ¥ y4eOHBIX MJIAHOB CHEIUATBHOCTH.

COCTABUTEJIb:

Cropoxyxk H.O., ctapmmii npenonasatenb kadeapbl BOAOCHA0KEHUS, BOAOOTBEACHUS U
OXpaHbl BOJTHBIX PECYPCOB

PELUEH3EHTHI:

HoBocenbuie B.I'., 3aBenayromuii kadeapodt Temiora3ocHaOXeHUsI W BEHTWISIIIUU
yupexaeHus: oopa3oBaHusi «bpecTckuil ToCyIapCTBEHHbI TEXHUYECKUW YHUBEPCUTETY,
KaHAUAAT TEXHUYECKUX HAYK, TOLEHT

HoBuk IO.H., rnaBHBIM 3KCHEpT OTHaEIa HKCIEPTU3bl HHKEHEPHOTO 00ecrnedeHUs
YIPABJICHUs JKCIEPTU3bl MPOEKTHO-CMETHOM JIOKYMEHTAlUMU [JOYEPHETO YHUTAPHOIO
npeanpusatus «['occrpoitakcneptusa no bpectckoit o6mactuy»

PEKOMEH/IOBAHA K YTBEPXJIEHUIO:

Kadenpoit BogocHabxeHus, BOJOOTBEACHUS U OXPaHbl BOJHBIX PECYPCOB
3aBenyromuii kadeapon C.I'.benos
(mporokoa Ne 11 ot 21.05.2021);

Meroanueckoid KOMHCCHEN (aKyIbTeTa MHKEHEPHBIX CUCTEM U HKOJIOTUU

[Ipencenarens METONMYECKON KOMUCCUU O.I1.Memmuk
(mpotokon Ne ot 4 ot 25.06.2021);

Hayuno-meroanueckum coBetoM bpI ' TY (mporokon Ne 5 ot 28.06.2021)
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[TOACHUTEJIbHAA 3AIINCKA

Mecmo yuebHoUl Oucyuniumbl.

Jucoummaa  «BogocHaOkeHMe W BOJOOTBEACHHE»  SIBIIICTCS ~ OCHOBOM
MpoeCCHOHATEHON  MOATOTOBKHA CIEIUATUCTOB 10 crenuansHocT 1-70 04 02
«TemmorazocHabxxeHrue, BEHTWSIMA M OXpaHa BO3AyIIHOro OacceifHa». OCHOBHBIMU
[EbI0 MU3YYEHHUs NUCLMIUIMHBI SIBJIsI€TCA OOydeHHE OYIyIUX HHXKEHEPOB-CTPOUTENEH
CaMOCTOSITEJIbHO TPOU3BOJAUTH pPACUYET U NPOECKTUPOBAHHE CAHUTAPHO-TEXHHUYECKOTO
o0OpyJ0BaHUsl 3JaHUN TPU YCTPOMCTBE BHYTPEHHUX BOJONPOBOJA, KaHAIU3ALUU U
NOATOTOBUTh K WHKEHEPHON JEATENbHOCTH MO CTPOUTENBCTBY M AKCIUTyaTalluu
BHYTPEHHHX  CAHUTApPHO-TEXHUYECKUX  CHUCTEM I JKWIBIX,  OOIIECTBEHHBIX,
NPOMBIIIJIEHHBIX 3JaHUN, UX KOMILIEKCOB.

L]env npenodasanus yueOHOU OUCYUNTUHDL:

[ToaroToBKa ceUaIUCTOB B 00JIaCTH MPOEKTUPOBAHUS, MOHTaXa U SKCILTyaTallH
MHXEHEPHBIX CETeil, 000pyI0BaHUS 3AaHUI U COOPYKEHUM.

3aoauu yuebHOU OUCYUNTIUHDBL.

3ajayaMy U3y4eHHs] JUCUHUIUIMHBI SIBISIOTCA IMOJy4YeHUE 3HAHUM 00 yCTpOMCTBE
BHYTPEHHMX U HapYXHbIX CETE BOJOCHAOXEHUSI U KaHAIM3alMHM, MOABEMHBIX U
MOBBICUTENIbHBIX ~ YCTAHOBKAaX, HWCTOYHMKAX BOJOCHAOXKEHHUSA, METOJaX OYHCTKHU
MPUPOJHBIX M CTOYHBIX BOJ, MPUHIIMIIAX pacueTa CETel U COOpYKEHUM; nmpuoOpeTeHue
YyMEHUH ¥ HAaBBIKOB B 00JacTM KOHCTPYHUPOBAHMS, pacyeTa U MPOCKTUPOBAHMS
CaHUTAPHO-TEXHUYECKUX YCTPOUCTB U MHKEHEPHOTO 00OPYI0BAHMS 3JJaHUM.

B pesynbrare w3yueHus yuyeOHOW  guctuiuimHbl  «BomocHaGkenuwe
BOJIOOTBEICHUE» (POPMUPYETCSI CAEAYIOLIAs KOMNEMeHYUsI:

CK-4 [TIlpumensts MeTOABI pacyeTa MW 1oaAOOpa OOOpYAOBaHHUS CHUCTEM
BOJIOCHA0KEHUS U BOJOOTBEICHUS.

B pe3ynbTaTe u3ydeHus IUCUUILTMHBI CTYAEHT T0JKEH:

3Hamo:

® CHUCTEMY TEXHUYECKMX HOPMATUBHBIX NMPABOBBIX aKTOB B 00J1aCTH BOJIOCHAOKEHUSI
Y KaHaIW3alluu 31aHui;

® YCTPOWCTBO M MNPUHUWN JEUCTBUS CHUCTEM BHYTPEHHErO BOAONPOBOAA,
BHYTPEHHEH KaHAJIM3aIlMd W BOJOCTOKOB, MYCOPOYAQJICHUS, OCOOCHHOCTH BHYTPEHHUX
CaHUTAPHO-TEXHUYECKUX CHUCTEM PA3JIUYHOIO HA3HAUYECHUSI;

¢ MCTOALI pacdyeTa CAaHUTAPHO-TCXHHUUYCCKUX YCTpOfICTB Ha OCHOBE HOBEHIIHNX
,Z[OCTI/I)KeHI/Iﬁ HAayYKHU 1 TCXHUKHU U IIpaBUJIa UX SKCILTyaTalluu,

® TEOPETUYECKUE OCHOBBI MPOEKTHUPOBAHUS BHYTPEHHUX M JBOPOBBIX CAHUTAPHO-
TEXHUYECKUX CUCTEM,

® YCTPOWCTBO HAPYXKHBIX CETEH BOJOCHAOKECHMSI M KaHATU3alUH, MOABEMHBIC U
MOBBICUTEJIbHBIC YCTAHOBKU, UCTOYHUKHU BOJIOCHA0XKEHHSI, METOIbl OYMCTKHU TIPUPOTHBIX U
CTOYHBIX BOJ, IPUHIMIIBI pacueTa CETEN U COOPYKEHUM.

ymemy:
® [10JIb30BAThCSl TEXHUYECKUMU HOPMATUBHBIMU ITPABOBBIMU AKTAMMU;

e BBIOUPATH CUCTEMY U CXEMY BOJOCHAOKEHUS U KaHAIU3ALNK 3[JaHU;
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® YUTAaTb U YMCTb p33pa6aTI>IBaTB pa6OIII/I€ YEPTEKHU CHUCTEM BOI[OCH&6)K€HI/ISI 141

KaHaJIW3aIuy 31aHui;

® BBHIMOJHATH THAPABIMYECKHNA pacyeT CHUCTEM BOJOCHAOXKEHHS, KaHaTU3alluu
3JIaHUi, OCYILECTBIIATh OAOOP CAHUTAPHO-TEXHUYECKOTO 000PYI0BaHUSI.

8naodemn:

® [pUeMaMu oopMIieHuUs MIPOEKTHOM, U3BICKATENbCKON MOHTaKHOMU
JOKYMEHTAINH;

® HaBbIKAMHM HCIMOJb30BAaHHWS HOPMATHUBHBIX TIPABOBBIX JOKYMEHTOB B CBOEH
JeSITCIIbHOCTH;

¢ HaBbIKaAMH  HCIIOJIB30BaHHA  IIOJYYCHHBIX  JdHHBIX B HpO(l)GCCHOHaHBHOfI
ACATCIIBHOCTH,

® OCHOBAMHM COBPEMEHHBIX METOAOB IMPOEKTHPOBAHUS U pacue€Ta CHUCTEM
WHXEHEPHOT0 000pYA0BaHUS 3JaHUM.

Cesaszu ¢ Opyeumu yuebOHvIMU Oucyuniunamy (MepedyeHb TUCHUILUIUH, HEOOXOIUMBIX
sl w3ydeHusi Kypca «BomocHaOkeHWe W BOJOOTBEICHWE»): BBICIIAS MAaTEMaTHKa,
MEXaHWKa KUAKOCTH W Ta3a, HadepTaTelbHas TeOMETpUs W WHXKECHepHas Tpaduka,
apPXUTEKTypa M CTPOUTEIIbHBIE KOHCTPYKITHH.

JInsg  3aKpeIuieHWsT  TEOPETUYECKOro  MaTrepuana, OBJAJEHUS  METOIUKOU
MIPOEKTUPOBAHMS U PaCyETa MPEAYCMOTPEHO NMPOBEICHNUE MPAKTUYECKUX 3aHATUHI IO BCEM
KJIFOUEBBIM TEMaM U BBITIOJIHEHHE KYPCOBOM pabOTHI.

[Tnan yaeOHOM TUCHUIUIMHBI IJI THEBHOW (POPMBI ITOTyUCHHS
BBICIIIETO 00pa30BaHUs

AyIUTOPHBIX YacoB s =
m | |(BcooTBeTCTBUH C yueOHBIM| T E
o |3 m 2
Q |E wiaHoM YBO) s'g
K H = |9 53
0 aUMEHOBAHHUE x|
A o| E1 2 |8¢ o |o % g ®opma
CHEUATBEHOCTH CEeNUATEHOCTH &l 8| £ |8 & 2 |5 ~ | E o 9
> 2| '8 |8 E T o % | 2| 88 | Texywen
(HampaBIeHHS (HampaBneHUS < | 5 2158 ¢ =S 2258 | & o E ATTeCTALIN
CIIEUATBHOCTH) CIICHATLHOCTH) Ol > |2 “"'g| E|5&8E8 E| == H
°clE || & |23 E3 2| 323
8 |5 B 18 &3 8 = S
< (= <
A= = = zZ5
4
1-70 04 02 | Tennorazocuatxkenune, 3| 5| 108 3| 50| 34 16 40/1 | 3auer
BCHTHWJISIIUA U OXPaHa 3.€
BO3YIITHOTO OacceitHa)
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[1nan yyeOHOU MUCUUILITUHBL 7151 3a04HON (DOPMBI MOTYUYEHUS

BBICHICTO 06p330BaHI/I}I

AyZIUTOpPHBIX 4acoB 5D
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BCHTHJIALIMA U OXpaHa 3.€C.
BO3IyITHOTO OacceiHa)

[1nan yuyeOHOM TUCIUIIITUHBI JJ1s1 3209HON (DOPMBI MTOTYYEHUS BBICIIETO 00pa30oBaHus,
MHTETPUPOBAHHOTO CO CPEAHUM CHEIUATBHBIM 00pa30BaHUEM

AYIHTOPHBIX 9aCOB s 2
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BCHTHUJISIOHUA U OXpaHa 3.C.
BO3yIITHOTO OacceiiHa)

COJAEPXXAHUE YUEBHOI'O MATEPUAIJIA
1.1. JEKIIMOHHBLIE 3AHATHUSA, UX COAEP)KAHUE
1.1.1. Bogocua0xenue u 3qaHUN U OTACIBHBIX O0BEKTOB.

CanuTapHo- TeXHMUYECKOE OOopyaoBaHUE 31aHui. BopocHaOkeHue W 37aHUNA U
OTJIEIBbHBIX 00BeKkTOB. BBenenue. Knaccudukanms cucreM BOJOCHAOKCEHUS 3MaHUM M
OTZIETTLHBIX OOBEKTOB. DJIEMEHTHI BHYTPEHHEr0 BOAOIPOBOJa. CXeMbl BOJOMPOBOIHBIX
ceTei.

Marepuansl a1 BOJONPOBOAHOW ceTh. Apmarypa. TpaccupoBka BOJOIPOBOIHBIX
CceTel BHYTpH 31aHus. Y CTPOMCTBO BBOJIOB.

VYuer pacxojga BOIBI, BOJOMEPHBIE Y3JIbl M BOJOCYETYMKH. PEXKHUMBI U HOPMBI
BOJIONOTpeOIeHus. J[aBieHusl B CCTEMax BHYTPEHHUX BOJOMPOBO/IOB.

Pacuer BHyTpEeHHETO BOJONIPOBOA.

MecTHbIe BOJIOHAIIOPHBIE YCTAHOBKHU B CUCTEMAax BOJAOCHaOKeHUs 31anuid. HacocHbie
MOBBICUTENIbHBIE YCTAHOBKHM, BOJOHANOPHbIE Oaku, MHEBMATUYECKHWE BOJIOHAMOPHbBIC
YCTaHOBKH.

[IpoTuBOIOXkapHBIE BOJAOIPOBOBL, CIIPUHKIEPHBIE U IPEHYEPHBIE YCTAHOBKH.

[lonuBOYHBIE M CIIELHMANbHBIE MUTHEBBIE BOAONPOBOABLI. OCHOBBI ABTOMATH3ALMU
CUCTEM BOJOCHAOKEHUS 3/TaHUN.
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CucTeMbl BHYTPEHHEN KaHAIU3alluy 30aHUK pa3IuyHOTO Ha3HaueHus. MaTtepuansl U
obopynoBanue. TpacCupoBKa U YCTPOIMCTBO KaHAIM3AMOHHOW ceTH. BeHTUA1us ceTu.

OcHOBBI ~ pacueTa BHYTPEHHEH KaHanu3auud. J[BopoBas, MUKpOpalOHHAas
KaHaJIU3alMOHHbIE CETH. MECTHBIE YCTAHOBKH JIJIs IEPEKAYKUA U OYUCTKHU CTOYHBIX BOJI.

Kananmzamus TBepabIX 0TOPOCOB, MyCOpPOYIaICHHE.

BHyTpeHHME BOJOCTOKH, YCTPOMCTBO BHYTPEHHUX BOJOCTOKOB. PacueT BHyTpeHHUX
BOJIOCTOKOB.

1.1.3. BonocHa0xeHrEe HaceIEeHHBIX MECT U IPOMBIIUICHHBIX MPEATPHITHIA.

CucteMbl W cXeMbl BOJOCHaOXKeHUA. HOpMBI M peXuUMbl BOJONOTPEOJICHHUS.
YerpoiicTBO 1 000pyAOoBaHHE BOIONPOBOJHON ceTH. OCHOBHBIE CBEJECHHUS IO pacuery
BOJIOITPOBOJIHOM CETH.

[IpupoHbie MOA3EMHBIE U TMOBEPXHOCTHBIC HCTOYHHKU BOJOCHAOKEHHUS. 3O0HBI
canuTapHoi oxpanbl. CoopyxeHus it 3a00pa moa3eMubIx Boa. CoopyskeHus i 3adopa
ITOBEPXHOCTHBIX BO/I.

3anacHble U peryiupyronme eMKocTd. Bononanopueie Oamnu. PesepByapsl ynucToit
BOJIbl. BogonoibeMHbI€ YCTPOICTBA U HACOCHBIEC CTAHIIUH.

CoopyxkeHusi [Ji1 OYMUCTKM BOAbl. KauecTBO BOJBI M OCHOBHBIE CIHOCOOBI €€
o0paboTku. IIpuHuMNUanbHas cxXxeMa BOJOMPOBOJHBIX OYHMCTHBIX  COOPY>KEHHI.
CoopyxkeHust 1Ji1 OCBETIIEHHS U oOeciBeunBaHUsi BoAbl. (0e33apaKMBaHUE BOJIBIL.
CrernuanbHble METObI YIYUIIEHUS] Ka4eCTBA BOJIBI.

1.1.4. BogooTBeneHre HACEIEHHBIX MECT U TPOMBIILICHHBIX TPEATPUITUH.

Knaccudukaiys, oCHOBHbIE 3JIEMEHTHI U CXEMbl CUCTEM KaHAIM3aIlMd HACEJICHHBIX
IIYHKTOB. Y CJIOBUS PUEMA CTOYHBIX BOJ B HAPYKHYIO KAHAIU3ALUWOHHYIO CETh.

Pacder BojooTBOAAIIINX ceTel. Y CTPOMCTBO M 000pY0BaHNE BOJIOOTBOISIINX CETCH.
IIpoekTupoBanue, pacdeT U YCTPOMCTBO MNOXKIE€BOM ceTu. l[lepekauka CTOYHBIX BOJI.
HacocHble crannun.

CocraB u cBolicTBa CTOKOB. Bujbl 3arpsizHeHuii. CTENeHb OUUCTKU U YCIOBUS CITyCKa
OYMIIIEHHBIX CTOYHBIX BOJ B BOJOE€M. MeETOIbl OYMCTKM CTOYHBIX BOJ. COOpyKeHUs
MEXaHHMYCCKOM, OMOJIOTHYECKON OYNCTKH CTOYHBIX BOJ. JloouncTka.

1.2. MIPAKTUYECKUE 3AHATHUA, UX COAEP’)KAHUE

1.1. BeiOop cuCTEM U CXE€M BHYTPEHHEr0 XOJOJHOTO BOJOIPOBOJAA IS 3JaHUU U
COOPYKEHUU.

1.2. IIpoexTpoBaHue BHYTPEHHETO BoIONpoBoja. [locTpoeHne akcoHOMETpUYECKOn
CXEMbI BHYTPEHHETO XOJIOIHOT0 BOJOIPOBOA.

1.3. OnpeneneHue pacyeTHBIX PACXOJIOB B CHCTEME XO3SMCTBEHHO-ITUTHEBOTO
BOJIONIPOBO/IA.

1.4. Pacder BHYTpPEHHErO0 XOJOJIHOTO BOJOMPOBOJA KUJIBIX W OOIIECTBEHHBIX
3JaHUH.

1.5. [Ton6Gop BOIOMEPOB U MOBBICUTEIFHOTO 000OPYIOBAHHUS .

1.6. IlpoekTpoBaHue  BHYTpeHHEM  cucTeMbl  KaHanmuzanuu.  [loctpoenue
aKCOHOMETpUUECKOM cxeMbl. OnpeiesIeHHe pacUeTHBIX PACX0/I0B CTOYHBIX BOJI.

1.7. IlpoekTpoBaHuE U pacueT ABOPOBOM CeTH KaHanuzaiuu. [loctpoenue npodurs
JIBOPOBOM KaHAJIM3AIIUH.
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1.8. [IpoexTupoBaHue 1 pacyeT BHYTPEHHUX BOJIOCTOKOB.

2. TPEBOBAHUS K KYPCOBOH PABOTE

B pamkax w3ydeHWs UCHMIUIMHBEI MPOTPAMMOHN MPEAYCMOTPEHO BBITIOJHEHUE
KypCOBOM paboThl Ha TeMy «BogocHaOkeHre 1 BOAOOTBEICHUE KUIJIOTO JOMa.

KypcoBast paboTa cocTOUT U3 MOSCHUTENIbHOU 3anmucku (12-15 ctp.) u rpaduaeckoro
Marepuana (nuct gpopmara Al). B cocTaB MOsSICHUTENIBLHON 3aMUCKU BXOMST CIEAYIOIINE
paszeinbl: MPOCKTUPOBAHUE W THUAPABIMYCCKUN pacu€T BHYTPEHHETO BOJOIMPOBOJA
XOJIOJTHOTO BOJIOCHAOXKEHMsI (BHIOOP M 0OOCHOBAaHUE CXEMbI BHYTPEHHETO BOJOIPOBO/IA,
€ro TPacCHUPOBKa, OMPEJICIICHUE PACUETHBIX PAcXoJI0B BOABI Ha y4acTKax BOJIOIPOBOJA,
TUAPABINYCCKUN pacuyeT BHYTPEHHErO BOJIONPOBOAA, MOJ00P HACOCOB JISl MOBBIMICHUS
JIaBJICHHUS BO BHYTPEHHEH CETH BOJOMPOBOA (IIPH HEOOXOUMOCTH)); IPOCKTUPOBAHKUE U
TUIPABIMYECKUNA pacuy€T BHYTpPEHHEH KaHanmu3anuu (yCTPONCTBO M TPACCUPOBKA CETHU
BHYTpPEHHEH KaHaJIM3aIlMu, OIpPEACIICHHE pPACUETHBIX pPAaCcXOJ0B CTOYHBIX BOJ Ha
KaHaJIM3aIMOHHBIX CTOSKAX W BBIMYCKaX, THAPABIMYECKUM pacyeT BBIITYCKOB); TBOPOBOI
KaHATM3AITMOHHON CETH (YCTPOMCTBO IBOPOBOM CETH, OMPECICHUE PACUCTHBIX PACX0I0B
CTOYHBIX BOJI, MPOEKTUPOBAHNE U PacueT JBOPOBOM KaHAIM3AIIMOHHON CETH).

['padmueckuit MaTepran BKIIOYACT: ITUTAHBI THIIOBOTO dTa)ka W IMOABaNA 37aHUS C
CETSIMA BOJIOCHAOKCHHSI M BOJOOTBEICHHUS, AKCOHOMETPUUYECKHUE CXEMBI BHYTPEHHETO
XOJIOJHOTO BOJONPOBOJIa M KaHAIM3alUKU (MO0 OAHOMY BBIMYCKY), MPOGUIb JBOPOBOI
KaHAIM3AITMOHHON CETH, TCHIUIaH yJ9acTKa C CETSIMU BOJIOIIPOBO/IA M KaHATU3AIIHH.

3.1. YYEBHO-METOJIMYECKAS KAPTA YUYEBHOM JTUCIIUTINHBI
JUTSI THEBHOU (DOPMBI MOTYYEHUS BBICIIIETO 00Opa30BaHUS

KomnuecTBo aynuTopHBIX
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BogocHabOxenue u 31aHuil 1 3auer
1 4 4 4 Kypcosas
OTACIBHBIX 00BEKTOB
pabota
Y CTpolCTBO CETH BHYTPEHHETO 3auer
2 P yip 2 2 4 Kypcosas
BOJOIIPOBOA
pabora
VYerpoiicTBa I OBBIIEHUS 3auer
3 | maBleHHUA B CETU 2 2 2 Kypcosas
BOJIOCHAOKEHUS 30aHNI pabora
Pacuer BHyTpeHHETO 3auer
4 YIb 2 2 2 KypcoBas
BOJOIIPOBOA
pabota
[IpoTuBonOXKapHOE
BOJOCHAOXKEHUE 3aHUH.
5 | P A 2 4 3auer
CreunanbHble BOIOTPOBO/IBI,
(oHTaHBI
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Kananusanmsa 3ganuii u 3aucr
6 LT S 2 4 4 KypcoBas
OTIENBHBIX O0OLEKTOB
pabora
OCHOBBI POEKTHUPOBAHUS U
pacdera BHyTpEHHEH
KaHaJIW3all|, JBOPOBOH U
BH I/IKBL&Il Te’UfLH(I))ﬁ 3aser
7 TP P 3 2 2 4 Kypcosas
KaHaJIU3a[MOHHON CETH.
pabora
MecTHBIE YCTaHOBKY AJIs
MePEKaYKH ¥ OYUCTKHA CTOYHBIX
BOJI
CuctemMbl MycOpoOyIajeHUS
JKWJIBIX U OOIECTBEHHBIX
8 N n 2 2 3auer
3nanuil. Buyrpennue
BOJOCTOKH.
CHCTEMBI U CXEMBI
9 | BomocHaOXkeHUs HACEIIEHHBIX 2 4 3auer
MECT U IPOMIIPEITPUATHI
Hcrounukn BomocHaOXeHUs U
Bogo3abopsl. Hacocursre
10 A P 2 4 3auer
CTaHIIMH, 3aIlaCHBIE U
PETYJIUPYIOIINE EMKOCTH
11 | OuucTka NpUPOTHON BOIBI 2 4 3auer
BoagonpoBoaHble ceTH U
12 AOTIPOROX 2 6 3auer
COOpPY>KEHHsI Ha HUX
CHUCTEMBI U CXEMBI
13 | BOZOOTBENEHNS HACEIEHHBIX 2 4 3auer
MECT ¥ IPOMIPEITPUATUN
CeTH BOIOOTBENEHUS U
14 A A 4 4 3auer
COOPY)KCHHSI Ha HUX
15 | OuncTka CTOYHBIX BOJ 2 6 3auer
Hroro 34 16 58
3.2. YYHEBHO-METO/JIMYECKAA KAPTA YUEBHOU JUCHUITJIMHBI
JJ1s1 3a04HOM (DOPMBI MOJTYYEHUS BBICILIETO 00Opa30BaHuUs
KomnmdecTBo ayauTopHbIX
= 9acoB =
2 Hassanue pasznena, TeMbl 8 = CE
= Q = %)
o ) ) ? Q =
<
= 3 IS g o ‘8 =
g < R 2 x| ¥ o« 2 a 2
() Q 3) =) o
) ~ o =~ o = o = O o =
e Z s =X SN o R 58 o
) o, T =~ =z s =~ =
e < Z < = < =
% = ‘8 1) =) E ] g 8 g
) S =7
T = = O = &
S,
1 BoxocHa0Oxenue u 31auuii U 6 3auer
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2 Y CcTpOoiCTBO CETH BHYTPEHHETO 3aucr
p yp 2 6 KypcoBas
BOJIOTIPOBOIA
pabota
3 VYcrpolicTBa AJ1sl HOBBIICHUS 4 3aueT
JIABJIEHUS B CETH
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BOJOCHAOXKEHUS 3TaHUMN
4 Pacuer BHyTpeHHEro 3auer
4 Kypcosas
BOJIOIIPOBOA
pabora
5 | [IporuBomnoxapHoe 3auer
BOJIOCHAOKEHUE 3JaHUi. 4
CrieninaabHBIC BOJIOTIPOBOIBI,
(hoHTaHBI
6 Kananusauus 3qanuii u 3auer
OTJICIbHBIX 0OBEKTOB 6 Kypcosas
pabora
7 | OCHOBBI IPOEKTUPOBAHUS U 3auet
pacuera BHyTpEHHEH KypcoBas
KaHaJIM3aluH, TBOPOBON H pabora
BHYTPUKBapTaIbHON 6
KaHAJM3allMOHHON CEeTH.
MecTHbIE YyCTaHOBKH ISt
MEPEKAYKH M OYUCTKHA CTOYHBIX
BOJI
8 | Cucrembl MycopoyIaICHUS 3auer
KHWIBIX U OOIIECTBEHHBIX 4
31aHuil. BHyTpennue
BOJIOCTOKH.
9 | CucTtembl U CXEMBI 3auer
BOJOCHA0KEHUSI HACEIIEHHBIX 6
MECT U IPOMIIPETPUATUI
10 | McTtouHMKY BOJIOCHAOKEHHS U 3auer
BoJ103a00pkl. HacocHbie 8
CTaHIINH, 3allaCHbIC U
PETYIIUPYIOIINE EMKOCTH
11 | OuncTKa NpUPOAHOM BOJIBI 8 3auer
12 | BomonpoBoJHBIE CETH H 10 3auer
COOPY>KEHHsI Ha HUX
13 | Cuctemsl U CXEMBI 3auer
BOJIOOTBE/ICHUSI HACEIIEHHBIX 6
MECT ¥ IPOMIPEITPUATUN
14 | CeTu BOJOOTBEAEHUS U 8 3ager
COOPYKEHHsI Ha HUX
15 | OuncTka CTOYHBIX BOJ 10 3auer
Hroro 96




3.3. VYYEBHO-METOJIMYECKASI KAPTA YYEEHOU JUCLIUTTJIMHBI
JUTs 32049HOM (DOPMBI TTOTYYEHUS BBICIIETO 00pa30BaHus, MHTETPUPOBAHHOTO CO CPEAHUM
CHeIMaIbHBIM 00pa30BaHUEM
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1 BonocHabxenve v 31aHUi 1 5 3ayer
OTAEIBHBIX 00BEKTOB
2 Y CTpOHCTBO CETH BHYTPEHHETO 3ageT
2 6 KypcoBas
BOJIOIIPOBO/IA My
pabora
3 YcerpoiicTBa 17151 TOBBILIEHUS 3auer
JTaBJIEHUS B CETH BOIOCHAOKEHIUSA 4
3JIaHUI
4 Pacuer BHyTpEeHHETO 3ageT
2 2 4 KypcoBas
BOJIOIIPOBO/IA My
pabora
5 [IpotuBonoxxapHoe 3auer
BOJOCHAOYKEHNE 3aHUIA. 4
CrenmanbHbIe BOJIOTIPOBOIBL,
(hoHTaHBI
6 . 3auet
Kananuzaums 3qanuii u 2 6 Kvpcopas
OTAEILHBIX O0OBEKTOB yp
pabota
7 OCHOBBI MPOEKTHUPOBAHUSI U 3auer
pacueTa BHyTpeHHEH Kypcosas
KaHaJIM3al|u, JBOPOBON U pabota
BHYTPUKBAPTAIHLHOI 2 9 5
KaHAIN3allMOHHON CETH.
MecTHbIE YCTaHOBKH ISt
MEPEKAYKH ¥ OYUCTKH CTOUHBIX
BOJ
8 Cucrembl MycOpOyAATICHHS 3auer
JKAJIBIX U OOIIIECTBEHHBIX 3AAHMUIA. 4
BHyTpeHHMe BOIOCTOKH.
9 CucreMBl ¥ CXEMBI 3ayer
BOJIOCHA0KEHMS HACEIIEHHBIX 2 6
MECT ¥ IPOMITPEIPUSITHN
10 | Hcrounnku BogocHaOXKeHUS U 3auer
BO/103a00pH1. HacocHbIe cTaHImu, 2 8
3aracHbIC ¥ PEryaupyIOIIne
€MKOCTH
11 | OuncTka NpUPOAHON BOABI 8 3auer
12 | BomompoBoHbIE CETH 1 10 3auer
COOPY>KEHHUS Ha HUX
13 | CucreMsl ¥ CXEMBI 6 3auer
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BOJIOOTBE/ICHUSI HACEJICHHBIX
MECT Y IPOMIPEANPUITHIA

14 | Ceru BOJOOTBEAEHUS U 3 3aueTr
COOPY)KCHHUS Ha HUX
15 | OuucTKa CTOYHBIX BOI 10 3auer
Hroro 8 4 96

4. THOOPMAIIMOHHO-METOJNYECKAA YACTDH
4.1. OCHOBHAA JIUTEPATYPA

4.1.1. Kenpos B. C. CanurapHOo-TeXHUYECKOE 00OPYIOBaHHE 31aHUN. YUEOHUK AJIs
CTYJCHTOB BY30B, OOy4YalOIIMXCS MO CHenuanbHOCTH «BomocHabxkeHue, KaHamu3aius,
palmoHaIbHOE MCIOJIb30BaHUe U oXpaHa BoAHbIX pecypcoB» / B.C.Kenpos, E.H.JloB1oB.
— M.: BACTET, 2008. — 480 c.

4.1.2. CanuTapHO-TEXHUYECKOE o0opyaoBaHUE 3JTaHMI: y4eOHUK /
KO.M.Bapdonomees. — M.: UHDPA-M, 2007. — 249 c.

4.2. JOIIOJIHUTEJIbHAA JIMTEPATYPA

4.2.1. Kanuyn, B. . T'uapasnuka, BogocHaOXeHre U KaHanu3anus : y4ueo. noc. / B.
C. Kenpos, 0. M. Jlackos. - 4-¢ uzj., nepepad. u gom. - M. : Crpoituzaart, 2003. - 397 c.

4.2.2. BuytpenHnue cuctembl BogocHaOxeHuss u BopooTBedeHus./ Ilox pex. Tyras
AM. — K.: «bynuBanbauk», 1982. — 180c.

4.2.3. b.H. XXurenér, I'.A.BonkoBa, H.FO.Cropoxyk. CaHUTapHO-TEXHUYECKOEC
obopynoBanue 3naHuii: yuyeOHoe mocobue / b.H.Xurenés, I.A. Boukoga,
H.JO. Cropoxyk.— Munck: Beicmas mikona, 2008. — 191 c.

4.2.4. CripaBOYHUK MPOEKTHPOBIIKKA. OTOMIIEHUE, BOJOMPOBO, KaHAIMU3AIMs. 4-¢
w3a. / Tlon pen. M.I'.CtapoBepoBa. — M: Ctpoituznar, 1989.

4.2.5. 10.C. Ceprees, D.P. boposckuii, A.M. KpaBuyk, B.Jl. IBuenko. CanutapHo-
TeXHUUeCKoe obOopymoBanue 3manHuii. Ilpumepbl pacueToB: yuyeOHOe TmocoOue /
10.C. Ceprees, 2.P. boposckuii, A.M. KpaBuyk, B.Jl. IBuenko. — Kues: Buimia mikoa,
2001.

4.2.6. Buytpennue caHuTapHO-TeXHHUYECKHe YycTpoiictBa. Y. 2. BogompoBon u
kananmzarus /1O, H. Caprun, JI. U. [pyckun, U. b. [lokposckas u ap.; [lox pen. . T.
Craposeposa u 0. U. Hlumnepa. — 4-e uza., nepepad. u pomn. — M.: Crpoituzaat, 1990. —
247 c¢: ui. — (CripaBOYHUK IPOECKTUPOBILIUKA).

4.2.7. Jlykuubix A.A., Jlykunubix H.A. TaOGnuiel s TUIPaBIMYECKOTO pacyera
KaHaJIM3alMOHHBIX ceTer. — M.: Ctpornunsaar, 1974r.

4.2.8. llleeneB ®.A., IlleBeneB ®.A. Tabmuupl a1 TUIPABIWYECKOTO pacyeTa
BOJIONTPOBOIHBIX TPYO. — M.: Ctpoituzaar, 1986. — 351 ctp.

4.2.9.CH 4.01.03-2019 Cuctembl BHYTPEHHEIO BOJOCHAOXKEHUS W KaHaJIW3aIlUu
3naHuil. — MH.: MHHHCTEpCTBO CTPOUTEILCTBA U apXUTEKTyphl PecnyOnuku benapychs,
2020 r.

4.2.10.CH 2.02.02-2019 IIporuBomoxkapHoe  BojmocHaOxeHume. —  MH.:
MUHHUCTEPCTBO CTPOUTENBCTBA U apXUTEKTyphl Pecybnuku benapycs, 2020 r.

4.2.11. CH 4.01.01-2019 Bonocuabxxenue. HapyxHubie ceTn U coopyxeHus. — MH.:
MUHHUCTEPCTBO CTPOUTENHLCTBA U apXUTEKTyphl Pecybnuku benapycs, 2020 r.
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4.2.12. CH 4.01.02-2019 Kananuzamnusi. Hapy>kHble ceTd U coOpyXeHus. — MH.:

MUHHCTEPCTBO CTPOUTENIBCTBA U apXUTEKTYphl Pecriyonuku benapycs, 2020 r.

4.2.13. MoHTaxXx  BHYTPEHHMX  CAHMTAPHO-TEXHUYECKUX  YCTPOMCTB  /
10.b. Anekcangpouy, b.A. bmtomenkpan, 4. Burmopunk wu  gp.; Ilog pen.
N.T". CrapoBepoBa. — 3-¢ u3., mepepad. u gomn. — M.: Crpoituzaat, 1984. — 783 c.

4.3. TIEPEUEHb CPEJICTB JIMATHOCTHUKHU PE3VJIbTATOB YUEEHOI
JNEATEJIbBHOCTU

JJis TeKyIIero KOHTPOJISI 1 CAMOKOHTPOJISI 3HAHUN U YMEHHIA CTYICHTOB IO TaHHOM

JTUCIMILTAHE UCTIONB3YETCs CICTYIOINUN JUAarHOCTHUECKU HHCTPYMEHTApHUI:

0J151 OUHOU hOpMbL OOVUEHUSL:

—  YCTHBIM OMPOC Ha JICKIIUOHHBIX U MIPAKTUYECKUX 3aHATUSX;

—  BBINIOJIHEHHE KYPCOBOM pabOTHI C €€ YCTHOM 3aIUTOM.

0J151 3a0YHOU U 3A0YHOU COKPAUeHHOU opm 00yueHus:

—  YCTHBIH OMPOC Ha MPAKTUISCKUX 3aHITUAX;

—  BBINIOJHEHUE KypCOBOM pabOTHI C €€ YCTHOW 3allUTOM.

4.4. METOIMYECKWE PEKOMEHJIAILIMU T1T0 OPTAHU3ALIUN 1
BBITIOJITHEHUIO CAMOCTOSTEJIBHOU PABOTHI OBYUYAIOIUXCS T10
YUYEBHOUN JUCLIUIUIMHE

OcHoBHOI y4yeOHOU paboTON CTyJeHTa SIBISETCS caMoCTosATeNnbHas pabora B
TEYEHUE BCEro cpoka oOydeHus. HaumHaTe wu3ydeHHE AUCIUIUIMHBI HEOOXOIUMO C
O3HAKOMJICHHUSI C LEISIMU M 3a/layaMy JUCIMIUIMHBI, & TaKXKe 3HAHUSMU M YMEHUSIMU,
npuoOpeTaeMbIMH B TIpoliecce u3ydenus. Jlamee criemyer mpopaboTath peKOMEHIYEMYIO
JUTEPATYPY, PACCMOTPEB TEMbI JICKIIMOHHBIX U TMPAKTUYECKUX 3aHATHi. Bce HescHbie
BOIPOCHI MO JUCIUIUIMHE CTYICHT MOXKET Pa3pelinTh Ha KOHCYJbTAIMIX, TIPOBOIUMBIX
0 PacIUCaHUIO.

llepeuensv 6onpocos k 3auemy
Knaccudukanus cucteM BoJI0CHA0XKEHUS 3JaHUN U OTACIbHBIX 00BEKTOB.
DJIEeMEHTBI BHYTPEHHETO BOJIONPOBOIA.
CxeMbl BOJIOITPOBOIHBIX CETEH.
Marepuainsl AJi1 BOJONIPOBOAHON ceTU. ApmaTypa.
TpaccupoBka BOJIOIPOBOJHBIX CETEH BHYTPU 31aHHUSL.
Y CTpoiCTBO BBOAOB BOJIONPOBO/IA.
VY4eT pacxozia BOAbI, BOJOMEPHBIE Y3JIbl U BOJOCYETUHKH.
PexxuMbl 1 HOpMBI BOJIONIOTPEOICHMUS.
. JaBienus B cucremax BHyTPEHHUX BOAOIPOBOJIOB.
10 Pacuer BHyTpeHHEr0 BOIOIIPOBOJA.
11.HacocHsble MOBBICUTENBHBIE YCTAHOBKH.
12.BoponanopHsie 6aKu, yCTPOHCTBO U yCTaHOBKA.
13.[1neBMaTHUECKUE BOIOHATIOPHBIE YCTAHOBKHU.
14 .TlpotuBomnoxapHble BOAOIPOBO/IbI, CIPUHKIIEPHBIE U IPEHUYEPHbIE YCTAHOBKH.
15.T1onMBOYHBIE U CTIEIMATIBHBIE TUTHEBBIE BOJIOMPOBO/IBI.
16.Cuctembl BHYTpeHHEHN KaHAIU3alUU 31aHUIA PAa3IMYHOTO Ha3HAYCHHUSI.
17.Matepuaibl 1 000pyAOBaHHE CUCTEM BHYTPEHHEH KaHAIM3AIUH.

LCoNoaORrLOdE
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18.TpaccupoBKa U yCTPOUCTBO KaHATM3AIMOHHOMN CETH.

19.BeHTHIIAIINAS KaHATH3AIIMOHHOM CETH.

20.0OcHOBBI pacueTa BHYTPEHHEN KaHATH3aIUH.

21.JIBopoBasi, MUKpOpaliOHHAs KaHAIU3AIIMOHHAS CETH.

22.MecTHbIE YCTAaHOBKH JJIsl IEPEKAUKH U OUUCTKU CTOYHBIX BOJI.

23.Kanamm3arus TBepABIX OTOPOCOB, MyCOpPOYIaICHUE.

24 . BHyTpeHHUE BOJIOCTOKH, YCTPOUCTBO U pacyer.

25.CucTeMbl U CXeMbI BOJIOCHAOKEHHS HACETICHHBIX MECT U MPOMIPEANPUATHH.

26.HopMbl 1 peKUMBI BOAOTIOTPEOICHUS.

27.YcTpoiicTBO U 000pYyI0BaHUE BOAOIPOBOIHOM CETH.

28.0OCHOBHBIE CBEACHHUS 10 pACUYETy BOJONPOBOIHOMN CETH.

29.ITpupoiHbIe MOA3EMHBIE U TOBEPXHOCTHBIE UICTOYHUKHU BOJIOCHAOKEHHUS.

30.30HbI canuTapHO# oxpanbl. CoopykeHus id 3a00pa MOI3EMHBIX BOJ.

31.Coopysxenus 715t 3a00pa MOBEPXHOCTHBIX BOJI.

32.BonoHamnopHble OamrHu.

33.Pe3epByapbl YHCTON BOJIBI.

34.BononoabeMHbIe YCTPOICTBA U HACOCHBIE CTAHIIUH.

35.CoopyXeHus sl OYMCTKH BOJIBI.

36.KauecTtBo BOABI M OCHOBHBIE cmOcOObI ee 00paboTku. [IpumHIHMMManpHas cxema
BOJIOITPOBOHBIX OYHCTHBIX COOPYKEHHIA.

37.Coopy>keHus JIJIsl OCBETIICHUS U 00ECIIBEUMBAHUS BOJIBI.

38.00e33apaxuBaHue BOJIBI.

39.CneunanbHble METO/IbI YIIyUIIEHUS! Ka4eCTBa BOJIBI.

40.Knaccudukaiiysi, OCHOBHBIE AJI€MEHTBI M CXEMbI CUCTEM KaHAJIU3allUU HACEICHHBIX
MyHKTOB.

41.YcnoBus mpuemMa CTOUYHBIX BOJ B HAPYKHYIO KaHAIU3ALMOHHYIO CETb.

42.PacdeT BOJJOOTBOJISIITNX CETEH.

43.YCcTpoiicTBO B 000pYOBaHUE BOJJOOTBOISIITNX CETCH.

44 TlpoekTHpoBaHuE, pacueT U yCTPOIMCTBO J10KIEBOU CETH.

45.CocTaB u CBOICTBa CTOKOB. BU/bI 3arps3HeHUN.

46.CTeneHb OYUCTKH U YCTIOBHS CITyCKa OYMIIICHHBIX CTOYHBIX BOJI B BOJIOEM.

47 MeToapl OYUCTKH CTOYHBIX BOJI.

48.CoopyXeHHs] MEXaHNYECKOH, OMOJIOTUYECKON OYMCTKH CTOYHBIX BO/I.
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