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MeTtoauyeckue peKOMeHAALNH ISl CTYAEHTOB M0 U3Y4YEeHUI0 TUCHUIINHBI
«IIpoTuBONO:KAPHOE BOAOCHADKEHHE» I cTyAeHTOB HanpaBjaenus 20.05.01
«IoxapHasi 6€30IACHOCTH»

coctapiieHsl goreHToM Kadenpsr «bXK u 30C» A. FO. CkpsiOunbIM.

1. IlnaHupoBaHue U OPraHU3alUsl BpeMeHU, He00X0AUMOT0 /1Jisl M3yUYeHUs!
AUCIHUANIMHBI

Pabouas mporpamma no gucruminie «lIpoTuBomnokapHoe BOAOCHAOXKEHNE)» B
COOTBETCTBUM ¢ yueOHbIM rmnaHoM HampaBienus 20.05.01  «Iloxxapnas
0€30MMacHOCTbY BKIIIOYACT CIACAYIOLIUE BUIbI 3aHATHI:

o ek (18 gacoB);
® [pakTuyeckue 3aHaTus (36 yacon);
e caMocCTOSTeNbHYI0 padoty cryneHToB (90 yacoBs).

@opMOM  HUTOrOBOTO  KOHTpoiss 1o juciuiumHe «lIporuBomnoxkapHoe
BOJIOCHA0KEHHUE SBIISETCS IK3aMEH.

VYcnemHoe OocBOE€HHE JaHHOW IUCHUIUIMHBI Oa3supyeTcs,, MpeXxae BCEero, Ha
00s13aT€IbHOM TIOCEHIEHUM BCEX BUAOB 3aHATHH, NPEIyCMOTPEHHBIX paboueit
nporpammoit  nmo  aucuurummae s Hanpasienus  20.05.01  «Iloxapnas
0€30MacCHOCTbY.

B mepByro ouepenp, 3TO KacaeTcs JEKIMOHHOTO Kypca. JIeKIMOHHbIE 3aHATHSA
BKJIIOUAIOT HM3JIOKEHHE, OOCYXKIEHHE M pa3bsCHEHHE OCHOBHBIX HANpPAaBICHUN H
BONPOCOB M3Yy4aeMOW JTUCIUIUIMHBI, 3HAHUE KOTOPHIX HEOOXOAWMO B XOAE
pealiM3aliiid BCEX OCTaJbHBIX BHUIOB 3aHATHA M B CAMOCTOATENIHHOW paboTe
CTYJEHTOB.

B xome mpoBemeHuss MPaKTUYECKUX 3aHATHA (CEMHUHApOB) MaTepuan,
U3JlaraeéMblii  Ha JICKIUSX, 3aKPEIUISeTCs, pPACHIUPACTCS U JIOMOJIHSETCS TIpH
MOATOTOBKE COOOIIEHNH, pedepaToB.

CreneHb OCBOEHHUS KaXKIOW TEMBbl OMNpeNeseTcs IMpenojaBaTelieM B XOJe
o0CyXJIeHHsI OTBETOB CTYACHTOB. HaumnciieHne OayijioB 3a BBINOJHEHHYIO pPalbOTy
OPOU3BOAUTCS MYTEM CYMMHMpOBaHHUS OauloB 3a NHCbMEHHOE OQOpMIICHUE
HOJrOTOBJICHHOTO MaTepuaya u OTBETOB 110 HEMY.

CamocTosTenbHast paboTa CTyneHTOB o nucuuiuinHe «lIpoTuBomnoxapHoe
BOJIOCHAOKEHUE» BKJIIOYAET: TMOATOTOBKY K TPAKTUYECKUM  (CEMHHAPCKUM)
3aHATHSAM, BBITOJIHCHHEC WHIWBUIYAJTbHBIX TBOPUYECKUX 3aJaHUN 10 TEMAaTHKE
TUCIMILTAHBI, TIOJTOTOBKY K PEHTHHTOBOMY KOHTPOIIO, SK3aMEHY.

s cTyneHTOB ouHOM (opmMBI OOYYEHHS B CeMecTpe NpPEeayCMOTPEHBI JBa
pPYOEKHBIX KOHTPOJISi 3HAHWM, KOTOpBIE MO3BOJIAIOT Mo pa3padoranHoit B JAI'TY
TEXHOJOTHH OOBEKTHBHO OIICHHTH YCBOCHHE CTYIEHTAMH COOTBETCTBYIOIIUX
pa3lesoB AWCIMIUIMHBI MyTEM HAYMUCIEHUs OajuioB IO PE3yJibTaTaM BBIMOJTHEHUS
MPaKTUYECKUX PaboT.



2. Ucnosib30BaHNe MAaTEPHATIOB Y4eOHO-METOIHYECKOT0 KOMILJIeKCa

VYyeOnblii Marepuan no aucuuiuinHe «IIpoTMBOMOXKapHOE BOAOCHAOKEHUE
pa30uT Ha ABa JIOTUYECKU CAMOCTOSITENIBHBIX pa3ea.

VY4eOHO-MeToInYECKHE pa3paboTKu Kadenpel «be3zonacHocTh
KU3ZHEEATEIBHOCTH M 3aIATa OKPYXKAIOWIEH Cpeabl» OXBAaThIBAIOT BCE PA3LEIIbI
JUCLUIUIMHBI U BKJIFOYAIOT CJIETYIOLIUE MAaTEPUAIIBL:

- KOHCIIEKT JICKIUH;

- METO/IMYECKUE YKA3aHUs K BBIIIOJIHEHUIO TPAKTUYECKUX (PACUETHBIX paboT) U
CEMHUHAPOB (151 CTY/ICHTOB THEBHOM (OpMBI 00yUEHHUS).

OTH Marepuanbl NpPeIHAa3HAYEHbl ISl MCIOJIb30BAHUS B CaMOCTOATEIbHON
paboTe CTyIEeHTOB, B YACTHOCTH, JJISi YCBOSHUS TEKYIIEr0 MaTrepHuasa, MOArOTOBKH K
PEUTHHIOBOMY KOHTPOJIIO, DK3aMEHY

3. Pabora ¢ 1ureparypoii

Paboty ¢ nureparypoil cTyaeHTaM HEOOXOAMMO HA4YMHATh CO 3HAKOMCTBA C
KapTOi METOAMYECKOIro oOecrneueHusl TUCHUILUIMHBI (pa3aen 6 pabodeil mporpaMMel
no aucuuiuinHe «IIpoTnBonokapHoe BOJOCHA0XXEHHE»), B KOTOPOM IpeJcTaBiIeHA
OCHOBHAas U JIONOJHUTENbHAS TUTEpPATypa.

Co BceMH TIEpPEUMCICHHBIMM MaTepuajaMd MOJKHO O3HAaKOMHUThCA B
ounomorexke JAI'TY u Ha xadenpe «be3onacHOCTb KU3HENEATEIBHOCTH M 3alluTa
OKPYXarOIIEH CPEIbD».

Kaxnas Tema no00ro M3 pas3iesnoB TEMaTUYECKOTO IUIAHA AUCHUIUIMHBI
(pa3zmen 3 pabodeil mporpaMMbl) CHa0KeHa CCBHUIKAMHA Ha WCTOYHUKHA W3 KapThI
METOJIMYECKOT0 OOecreueHus] AUCUUIUINHBI (pa3nen 6 pabouelt mporpaMmsbl), 4TO
oOneryaer pabOTy CTYIEHTOB [0 TOMCKY COOTBETCTBYIOUIEH JIUTEPATYPHI.

BriOpaB HyXHBIM JIUTEpATypHBIH MCTOYHHUK, CTYACHTY CIEIyeT HaWTu
MHTEPECYIOIIYI0 €r0 TeEMY IO OTJIaBJICHUIO WM al(aBUTHOMY yKa3aTello, a 3aTeM
OPUCTYIIUTh K HEMNOCPEACTBEHHOMY H3YYEHHUIO COJEPKAHUS COOTBETCTBYIOIIEH
[JIaBbl UICTOYHHKA.

B ciiyyae BO3HUKIINX 3aTpyJHEHUN B BOCHPHUSATUHU U OCMBICJICHUN MaTepUaa,
IPEICTaBICHHOTO B OJTHOM JIMTEPATyPHOM HCTOYHUKE, CTYICHTY CIEAYyEeT OOpaTUThCS
K JpPYrMM HCTOYHHMKAaM, B KOTOPBIX HM3JI0KEHUE MaTepualia MOXKET OKa3aTbCs OoJee
JOCTYITHBIM.

Cnenyer oTMeTutb, 4YTO paboTa ¢ Y4YeOHOW, CIpPaBOYHOM U Apyrou
JUTEepaTypoi Aa€T CTYACHTY BO3MOKHOCTh 00Jjiee riTyO0OKO 03HAKOMUTHLCS ¢ 0a30BbIM
coziepKaHueM TUCUUIUIMHBL «[IpoTHBOMOXKapHOE BOJAOCHAOKEHUEY, YIOBUTH LIEIBIM
P OCOOCHHOCTEW YyKa3aHHOM JUCUUIUIMHBI, W, KOHEYHO XK€, CIOCOOCTBYET
NpuOOpETeHUI0 3HAHUW, YMEHUW U BIaJACHUN, NPEIYCMOTPEHHBIX paboueit
nporpammoit (pazaen 2 pabodeit mporpaMMel).



4. TIloaAroToBKA K IK3aMeHYy

[lonroroBka K »SK3aMeHY SBJSETCS 3aBEPIIAIONIUM H3TallOM B H3YYCHHH
auctuIuHbL «l [poTHBONOXKAapHOE BOJOCHAOKEHUEY.

[Ipouiecc 3amomMuHaHWs M TIOBTOPEHUS MPOWJIEHHOTO MaTepuana CTYACHTY
HEOOXOJMMO HAYMHATH C TEPBOM TEMBI JIEKIUH, TOCKOJBKY 3HAHHS, YMCHHS H
BJaJIcHUsT (OPMHUPYIOTCS B TEUCHHE BCETO MEPHOIa O0yUEHUSs, MOCIEeI0BATEIHLHO, OT
IIPOCTOTO K CJIOKHOMY, KaXKJIbI pa3 6a3upysch Ha paHee pa30OpaHHOM MaTepuale.

[Ipy TOATOTOBKE K JK3aMEHY B IEPHUOJl CECCHU O0OS3aTEIBHBIM SBIISCTCS
MOBTOPEHHUE CTYJIEHTAMH TEOPETUYCCKOTO0 MarepHalia MO KOHCICKTY JICKIIUH H/Win
JUTEpaTypHBIM  WCTOYHWKAM, PEKOMEHIIOBAaHHBIM  KApTOM  METOJAMYECKOTO
obecrnieyeHus JUCIUIUIMHBI (pa3aen 6 padodeit mporpamMMsl).

JUist caMOnpoOBEpKH HMMEIOTCS KOHTPOJbHBIE BOMpPOCH! (pasgen S paboueit
IPOrPaMMBI).

5. lloaroroBka M NpoBe/ieHUE TEKYLIEro, IPOMeKYTOYHOr0 (py0e:KHOro0) u
HUTOTrOBOI0 KOHTPOJIS

5.1. Texymuii KOHTPOJIb

Texkymuid KOHTPOJb OXBATbIBAET BCE BHIBl 3aHATUN, IPELYCMOTPEHHBIX
paboueil mnporpammoil mno gucuuiuiuHe «IIpoTUBOMOXKApHOE BOJIOCHAOKEHUEH:
JIEKILIMH, TPAKTUYECKHUE PA00ThI, CAMOCTOSATENBHYIO pabOTy CTYIEHTOB.

Kaxxas nexuust mo xoxy M3JI0KEHHSI MaTepHalla COIPOBOXKAACTCS BOIPOCAMU
JEKTOpa, OOpaléHHBIMU K CTYJEHYECKOM ayAuTOpUM, OTBETHl Ha KOTOpBIE
NO3BOJISIIOT ~ JIEKTOPY KOHTPOJMPOBATH ypPOBEHb OCBOCHMSI Marepuasa, Kak
OTJEJBbHBIMH CTYJEHTaMH, TaK ¥ IOTOKOM B LIEJIOM.

Ha npakTuyeckux 3aHATHUAX CTENEHb YCBOCHHSI TEOPETHUECKOTO COAEpKaHUs
KOKI0M paboThl oOmpenenseTcss MpernojaBaTeieM B XOAE 3allUThl CTYJIEHTOM
OCHOBHBIX TOJIOKEHHUI padOTBHI.

Taxxxke K psgy pabor, HocAmMX (GOpMYy CEMHUHAPCKOIO  3aHATHUA,
MpeAnojaraercss IMOArOTOBKA CTyJAeHTaMu pedepatoB 1mb0 0Oojiee KpaTKUX
COOOIIEHUII MO 3apaHee MOATOTOBJIEHHBIM TeMaM. Hauucnenwe OamioB 3a
BBIMOJIHEHHYIO MPAKTUYECKYI0 padOTy MPOU3BOAMUTCS MyTEM CYMMHUpPOBaHMs 0aylioB
3a oopmiieHHe OTY€Ta MO padboTe M 3aIUTY TEOPUU K Hell OO0 3a BHIOJHEHHBIN
pedepar, coobiieHre U aKTUBHOE YIacTHEe B 00CYKJICHHH TOTO MIJIM HHOTO BOIIPOCA.

D¢ DHEeKTUBHOCTH CAMOCTOSITEILHON PabOTHI, BKIIFOYAIOIIECH YCBOCHUE TEKYIIETO
MaTepuaia U MOJATOTOBKY K MPAaKTUYECKUM 3aHSTHUSIM, OLIEHMBAETCS 1O YPOBHIO
OTBETOB CTYJICHTOB Ha BOIPOCHI JIEKTOPA Ha JEKIIMOHHBIX 3aHATUSIX U B XOJ€ APYTHX
BUJIOB 3aHITHUM.

B camocTosTenbHON paboTe CTyAE€HTaM CJeAyeT HCIOJb30BaTh JUTEPATYPY,
PEKOMEHJOBAaHHYIO KAapTOW METOJMYECKOTO OOEeCleueHMs] TUCHUUIUIUHBI (pazaen 6
paboueit mporpammel). [lpuBercTByercs oOpaileHue K JAPYrMM — HAy4YHBIM
JIUTEpPaTypHbIM UCTOYHUKAM. KpoMe TOro, Bce€ BU[bI 3aHATHI MO AUCUUILIAHE



COIMPOBOKIAIOTCA 00s13aTeIHLHBIM KOHTPOJIEM IIOCCITIaCMOCTH.

5.2. [IpomexxyTouHbIH (pyOeKHBIN) KOHTPOJIb

B cootBerctBun ¢ mpunaroit B HAI'TY ¢dopmoit opranuzanuu y4eOHOTO
npouecca, IPOMEXYTOUHBIM (pyOeKHbIM) KOHTPOJIb OCYIIECTBISIETCS JIBa pas3a B
cemectp. OH MpOBOAUTCS B (OpME BBINOIHEHUS TECTOBBIX 3a/laHUi, KOTOpPbHIE, B
COOTBETCTBUM C paboued mporpamMMmoil no jucuuiuinHe «lIpoTuBonoxapHoe
BOJIOCHA0KEHUE», OXBATHIBAIOT BCE pa3zeiibl TEMAaTUYECKOrO IUIaHA JIEKIIMOHHBIX,
NPAKTUYECKUX 3aHATUH, MOJIEKAIINX U3YUYEHUIO B JTaHHOM 0JI0Ke (COrjlacHO pa3zieny
3 paboueit mporpaMmsl).

Jl7is MOATOTOBKMU K PyOEKHOMY KOHTPOJIO CTYJAEHTHI JOJKHBI HCIIONb30BATh
KOHCIIEKTHI JIGKIIMM H JIUTEpaTypy, PEKOMEHJIOBAaHHYIO KapTOH METOAUYECKOTO
oOecrniedeHns AUCIUIIINHBI (pa3nen 6 paboyeil mporpamMmel).

5.3. UTOroBeIil KOHTPOJIH

@opMoOil  HUTOrOBOTO  KOHTpoJiss 1m0 juciuimHe «lIporuBomnoxkapHoe
BOJIOCHA0XEHUE) SIBIISICTCS] IK3aMEH.

DK3aMeH MPOBOAUTCS M0 KOHTPOJIBHBIM BOIIPOCaM, MTPUBEAEHHBIM B pa3ieie 5
paboueit mporpaMMmal.

DK3aMEHAIMOHHBIN OWJIET COIEPKUT TPU Bompoca. JIBa Borpoca HampaBiieHbI
Ha BBISIBJICHUSA U OLIEHKY TCOPETHUUECKUX 3HAHUN, TPETHUH HAa yMEHUE MPUMEHSTH
TEOPETUYECKHE 3HAHUS K PEIICHUI0 TMpakTUYeckux 3anad. Enunas Qopma
AK3aMEHAllMOHHOr0 OujeTa Ha TEKYyIIUMHd Y4YeOHBId TOJ [0 NEpPBOr0 CEHTIOps
pa3meniaercs  Ha  cailte  lleHTpa ~ Hay4YHO-METOAMYECKOrO0  OOECIeUeHUs
oOpa3oBaTeNbHBIX Mporpamm 1o aapecy http://cme.dstu.edu.ru/.

DK3aMEHallMOHHbIC OWJIETH TOMJIeKAT €XKerogHou akrtyanuzanuu. I[lpu
M3MEHEHUM COJICp>KaHUsS JUCHUIUIMHBI U KOHTPOJBHBIX BOIMPOCOB, (HOpPMUPYETCS
HOBBIM KOMILIEKT OUJIETOB.

B cnyuae, ecnu npu €xXeroHOM MEpecMoTpe, CoJepKaHne OUIIETOB MPU3HAHO
aKTyaJbHBIM, Ha OJIaHKE OWJIETa MPOCTABIISIETCS COOTBETCTBYIOIIAs OTMETKA B BUJIEC
JaThl aKTyaJIM3allud W MOANUCH 3aB. Kadenpon. Cpok aKTyalbHOCTH KOMIUIEKTa
owietToB — He Ooiee 4 TeT.

bunetsr xpansarcs Ha kadeape otaenbHo o YMK B manke, cBOOOIHBIN JTOCTYIT
K KOTOPOM OTpaHUYEH.

JIsi MOATOTOBKU K WUTOTOBOMY KOHTPOJIFO CTYIEHTHI JIOJDKHBI HCIIOIB30BaTh
KOHCTEKTHI JIGKIIMA U JIUTepaTypy, PEKOMEHJIOBAHHYIO KapTOH METOJAMYECKOTO
oOecrieueHus AUCIUIUIMHBI (pa3aen 6 pabouyel mporpamMmei).

6. O0pa3oBaTejibHbIE TEXHOJOTUHU

JlekimonHbli Kypc mo auciuiuinHe «IIpoTuBomokapHOe BOJIOCHAOKEHHE)
BKJIFOUAET KaK TPAIUIMOHHOE, KJIIACCUYECKOE M3JIOKECHUE MaTepualia, Tak U


http://cme.dstu.edu.ru/

JMaJIOTOBbIE, IPOOJIEMHBIE, IPAKTUKO-OPUEHTUPOBAHHbIE, JIEKIINH.

IIpu npoBegenunm cemuHapoB 1o aucuuimHe  «lIpotmBonoxkapHoe
BOJIOCHAOKEHUE)» IHUPOKO HCIONb3YeTCs TAaKOW AaKTHUBHBIA METOA OOydYeHUs, Kak
orepeXxaromas camoCTosTeNbHass paboTa — U3y4eHHe CTYJIEHTaMH HOBOI'O Marepuia
710 €T0 U3JI0KEHUS IIPENO1aBaTeNIeM Ha JIEKIUN.

B mpouiecce paGoThI CTyI€HTHI Y4aCTBYIOT B TEMAaTHUECKUX TUCKYCCHSIX.

Bo Bcex BuIax ayauTOPHBIX 3aHATUM 10 JWCHUIUIMHE TPUCYTCTBYIOT
AJIEMEHTHl KOHTEKCTHOTO OOYYEHHsS — MOTHUBALIMU CTYACHTOB K YCBOGHHUIO 3HAHHA
ITyTEM BBISBJICHUS CBSI3€U MEXAY KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

VYiensHblld BEC ayJUTOPHBIX 3aHATHM o aucuurimmHe «IIpotuBomoskapHoe
BOJIOCHA0KEHUE, MPOBOIUMBIX B aKTUBHBIX M MHTEPAKTUBHBIX (pOpMax, COCTaBISIET
He meHee 25%.

/. Bo3aMokHas TemaTuka pedepaTuBHON padoThl
no aucuumingae «IIporuBonoxkapHoe BoJ0CHAOKeHHE»

Tembl

1. Tpeodosanus CIT 31.13330.2012 (CHull 2.04.02-84*) k ucrouHrKaM BOJOCHAOKEHHSI.

2. Tpebosanus CIT 31.13330.2012 (CHuII 2.04.02-84*) k HACOCHBIM CTAHIIHSIM.

3. Tpebosanus CIT 31.13330.2012 (CHulI 2.04.02-84*) k pe3epByapam Jjist XpaHEHHsI BOJIBL.

4. Tpedosanus CIT 31.13330.2012 (CHuII 2.04.02-84*) k 000pyA0BaHHIO PE3E€PBYapPOB IS
XPaHEHUS BOJIBI.

5. TpeboBanus nokapHoi 6€30MACHOCTH K HapYKHOMY ITPOTHBOIIOKaPHOMY BOJOCHA0XKEHHUIO.

6. O0mmue TpeboBaHMs OKApHOHM OE30MACHOCTH K PacX0AaM BOJIbI HA HApY>KHOE
MI0’KapOTYILIEHUE.

7. Pacxon Boapl Ha HAapY’KHOC IMOKAPOTYIICHUE B TOPOACKUX OKpYyTax, TOPOACKUX U CCIIbCKUX
IIOCCIICHUAX.

8. Pacxo/1 BOJIbI Ha HApY>KHOE MOKApOTYIIEHUE (Ha OJMH MOXKap) 3/1aHUH KIacCcoB
(byHKLIHMOHATBHOM NMoXkapHOoil onmacHocty D1, O2, O3, D4.

9. Pacxop Bofibl Ha Hapy>KHOE MOXKAPOTYILIEHUE (Ha OJJMH MOKap) 3/1aHUI KJIacCoB
(byHKLIMOHATIBHOM MoXKapHOi onacHocTH DS.

C J'Ia(l)eTHLIMI/I CTBOJIaMHU.

10 Pacxon Boawl Ha HAapY’KHOC MOXKAPOTYHICHUC 3aKPBIThIX U OTKPBITHIX CKIIaJOB JICCOMATCpHUAJIOB

11. PacueTHblIil pacxo/1 BOJbl HA HApY>KHOE MOXKAPOTYIICHUE 3JaHUN HaJ36MHBIX
ABTOCTOSIHOK 3aKPBITOr'0 U OTKPBITOTO THIIOB NMPEANPUATHI aBTOMOOMIIBHOTO TPAHCIIOPTA.

12. PacueTHOE KOJIMUECTBO OIHOBPCMCHHBIX ITOKapOB.

13. Tpe6oranus CIT 8.13130.2009 k HaCOCHBIM CTaHITUSIM.

14. Tpe6OBaHI/I${ HO)I(&pHOfI 0E30IMaCHOCTH K BOOOIIPOBOAHBIM CCTAM U COOPYKCHUAM HA HUX.

15. Tpe6oranus CIT 8.13130.2009 k pezepByapaM U BOJIOEMaM C 3ariacaMH BOJIbI Ha
eI HApYKHOTO MOXAPOTYIICHHS.

16. Tpeboranus CIT 8.13130.2009 k 31eKTpo0OOPYI0BAHUIO, TEXHOIOTHUESCKOMY KOHTPOJTIO,
aBTOMAaTHU3allMU U CUCTEME YIPABJICHUS HACOCHBIX CTAHIIMI U pE3E€PBYapOB.

17. Tpebosauusa CIT 8.13130.2009 k cucTeMaM OpPOTUBONOKAPHOI'O BOJOCHAOMKEHUS B 0OCOOBIX




IMPUPOAHBIX U KIIMMATHYCCKUX YCIIOBHAX.

18. Texuunueckue TpedoBanus CIT 10.13130.2009 k TpyOomnpoBogaM ¥ TEXHUYECKUM
CpeICTBaM BHYTPEHHETO MPOTHUBOIOKAPHOTO BOJIOIIPOBO/IA.

19. Texunueckue Tpedoanus CIT 10.13130.2009 k HacOCHBIM yCTaHOBKAM BHYTPEHHETO
MIPOTHBOIOYKAPHOTO BOJIOTIPOBO/IA.

20. Tpe6osanus CIT 30.13330.2012 (CHull 2.04.01-85*) k cucremMaM BHYTPEHHETO BOAOIPOBO/IA.
21. Tpe6osanus CIT 30.13330.2012 (CHull 2.04.01-85*) k ceTsiM BHYTpEHHETO BOIOPOBO/IA.

22. Tpebosanus CIT 30.13330.2012 (CHwulI 2.04.01-85*) k pacuery BOJOIPOBOAHOMN CETH.

23. Tpe6osanus CIT 30.13330.2012 (CHull 2.04.01-85*) k TpybomnpoBoam 1 apMaType
BOJIOTIPOBOJTHOM CETH.

24. Tpe6osanus CIT 30.13330.2012 (CHull 2.04.01-85*) k HacOCHBIM yCTaHOBKaM
BOJOIIPOBOJHOM CETH.

25. Tpeboanust CIT 30.13330.2012 (CHulI 2.04.01-85*) k 3amacHbIM U peryIHPYIOIIUM EMKOCTSIM.
26. TpeooBanus Texuudeckoro perinamenta (®3 N2123 or 22.07.2008 r.) Kk HoKapHBIM

KpaHaMm, IMOXapHbIM IKa(aM 1 IEPBUYHBIM CPEICTBAM MOKAPOTYIICHUS B 3IaHUSIX U
COOPYIKEHHSIX.
27. TpeboBanus Texuuueckoro pernamenta (O3 N2123 or 22.07.2008 r.) k HCTOYHHKAM
MPOTHBOIIOKAPHOTO BOIOCHaO)KeHus. Kitaccudukanus yCTaHOBOK MOKapOTYIICHUSI.

28. TpeboBanus Texuudeckoro periaamenta (O3 N2123 ot 22.07.2008 r.) k 0becrieueHUIO
JESITeTBbHOCTH MOYKAPHBIX MO/IPa3AeICHUH POTUBOIIOKAPHBIM BOJOCHA0KEHUEM TIOCEIICHUH U TOPO
OKPYTOB.

29. TpeboBanus [IpaBun npotuBomnoxkapHoro pexxuma B Poccuiickoit denepannu Kk cucteMam
MIPOTHBOIOKAPHOTO BOJIOCHA0KEHUSI.

30. OTBeTCcTBEHHOCTH 32 HapymeHus TpedoBanuii [1b k BHyTpeHHEMY IPOTHBOIIOKAPHOMY
BOJIOCHA0>KEHHUIO.

TeMmaTnka npakTuyecKux pador
no aucuuiuinie «IporuBonoxapHoe BOA0CHAOKEHNE)

1. TpeboBanust @3 N2123-2008 r. "TexHUYECKHIA peTJIaMEHT O TPeOOBAHUAX MMOKAPHOI 0e301macHOCT
K IPOTUBONOXApPHOMY BOJIOCHA0KEHUIO;

2. TpeboBanus cBojoB mpasui u CHull k mpoTuBonoxkapHoMy BOAOCHA0KEHUIO;

3. Hacochr; HacOCHO-pyKaBHBIC CUCTEMBI; BUJIBI M CITOCOOBI TIOJIaYH BOJIBI;

4. MeToauKu pacCMOTPEHHUs MPOEKTOB, IPUHATHS B SKCIUTyaTallio, 00C/IeZIOBaHUE U UCTIBITaH
HApY>KHOTO U BHYTPEHHETO MPOTHUBOIIOKAPHOTO BOAOCHAOKEHUSI.

JleKIIMOHHBII KYPC 10 AMCHUILIMHE

«IIpoTHBONOKAPHOE BOXOCHAOKEHUE)

Jlekius mo Teme 1.1: "llpeamer, 1ienu v 3agauu Kypea"

[TpoTrBOMIOXKapHOE BOAOCHAOKEHUE - 3TO COBOKYITHOCTH MEPOTPHUSATHI 1O 00ECTICUYSHHIO BOT
Pa3NUYHBIX TOTpeOuTeNneil I TyleHus moxapa.

Cucrema BoJIoCHAOXKEHHsI BKIIIOYAET B ce0s1 yCTPOMCTBA U COOPYKEHHS /17151 3a00pa BOJIbI U3 UCTOYHH
BOJIOCHA0)KEHUS, €€ TPAHCIOPTUPOBAHUS; 00paOOTKH, XpaHEHUs, PETyIUPOBaHUS TOJAud U paclpesaesieH




MEXy TOTPEOUTEIISIMH.

Cxema BoZOCHA0XKEHHUS - TTOCIEI0BATEILHOE PACIIONOKEHHE 3TUX COOPYKEHHIH OT MCTOYHUKA
noTpeOuTeNsl, B3aMMHOE PACIIONOKEHHE UX OTHOCUTENBHO JIPYT Apyra.

Cucrtembl BOJOCHAOXEHMS [JOJDKHBI IPOEKTUPOBATbCS B COOTBETCTBUU C TpPeOOBaHHUSIMHU
NPOCKTUPOBAHMUIO  HAPY)KHBIX  CeTed W COOPYKEHUH  BOJOCHAOXEHHMsS, a  TaKke  Jpyr
HOPMaTHBHO-TEXHUYECKUX PEKOMEHALU U TpeOOBaHUMH, IPEAbABIAEMbIX K Bojie oTpeduTensamu. [Ipu st
HEOO0XO/MMO YYUTHIBATh MECTHBIE YCIOBHS, MHOTOOOpa3ne KOTOPBHIX NMPUBOJUT K TOMY, YTO CHCTE
BOJIOCHA0>KEHUS JII000I0 00bEKTa II0-CBOEMY YHUKAJIbHA U HEITOBTOPHUMA.

Bce MHOr000Opa3ue BCTpeUaronMXcsl Ha MPAaKTUKE CHCTEM BOJIOCHA0XKEHUS Kilaccuuuupyercs
CJIEAYIOIIMM OCHOBHBIM IPU3HAKaM:

- 1[I0  Ha3HA4YCHUIO:  XO3SAHCTBEHHO-IIUTHEBBIE,  IPOTHUBOIOKAPHBIC;  IPOU3BOJICTBEHHb
CeJIbCKOXO03s51icTBeHHBbIE. [lepeunciieHHble TUIIBI CUCTEM MOTYT OBITh KaK CaMOCTOSITEIbHBIMH, TaK
00bequHEHHBIMUA. OOBEIMHSIOT CHCTEMBI B TOM Clly4ae, €ciiu TpeOOBaHUs, PEIbIBIsEMbIE K KAYECTBY BO/
OJIMHAKOBBIE WJIM 3TO BBITOAHO 3KOHOMUYECKH;

- [0 XapakTepy MHCIOJIb3YyEMbIX MPHUPOJHBIX HCTOYHUKOB: CHCTEMBI, IIOJIy4alOlUE BOIY
MIOBEPXHOCTHBIX UCTOYHUKOB (PEKH, 03€pa, BOJAOXPAHUIIMILA, MOPsI, OKEaHbl); CUCTEMBI, 3a0UparoLIie BOLY
MIO/I3€MHBIX UCTOYHHUKOB (apTE€3MAHCKHE, TPYHTOBBIE); CUCTEMbl CMEIIAHHOTO MUTaHUs (IIPU MCIIOJIb30BaH
Pa3IUYHbIX BUIOB BOJIOMCTOUYHHUKOB);

- 10 TEPPUTOPHUAILHOMY TMPU3HAKY (0XBATY): JIOKAJIbHbBIE (OAHOTO OOBEKTA) WJIM MECTHBIC; TPYIIIOB
WIN pailOHHBIE, 00CITYKUBAIOIINE TPYIIYy 00bEKTOB; BHEIIONAI0UHbIE; BHYTPUILIOIIAJ0YHbIE;

- Mo crocobaM MoAayu BOJAbI: CaMOTEYHbIE (TPABUTALIMOHHBIE); HAIIOPHBIE (C MEXAHUYECKOU IMo/a4y
BO/JIbI C IIOMOLIbIO HACOCOB); KOMOMHHUPOBAHHbIE;

- 110 KPaTHOCTH MCIOJIb30BaHMsI IOTPEOIsIeMON BOABI (1 IPEANPUATUI): IPAMOTOUHbIE (OAHOKPATH
UCIOJb30BAHUE); C  TOCJIEJAOBAaTEIbHBIM  HCIOJIb30BAHWEM BOJABI  (JIBYX-TpEXKpaTHOE); 0O0OpOTH
(MHOTOKpaTHOE MCIIOJIb30BAHUE BOJbl, OCYIIECTBIIIEMOE 10 3aMKHYTOM, IOJy3aMKHYTOH CXeMe WU
cOpOCOM 4acTH BOJBI - IPOAYBKOI); KOMOMHUPOBAHHBIE;

- [0 BUJaM  OOCIYy)KMBa€MbIX OOBEKTOB:  TOPOACKHE;  IIOCEIKOBBIE;  IPOMBIIIJICHHb
CEJIbCKOX O35 ICTBEHHBIE; KEJIE3HONOPOKHBIE U T.[1.;

- 10 croco0y JOCTAaBKHM M pacHpelelieHNs BOJIbL: LIEHTPAJIN30BAHHBIC; JIELIEHTPATN30BaHHbI
KoMOuHupoBaHHble. COBpeMEHHbIE CUCTEMBI BOJIOCHA0KEHUS MPEICTABIIAIOT COOON CIIOKHBIE HHXKEHEPH
COOPYKEHMsI U yCTPOWCTBA, OOECHEUNBAOIINE HAAEKHYIO MoAady Boabl norpedutensm. C pa3BuUTH
BOJIOCHA0)KEHUSI HACEJIEHHBIX MECT U NMPOMBIIUIEHHBIX MPEINPUATHH yaydIIaeTcs X MpOTHUBOIOXKAapH
3aluTa, TaK KaK IpH MPOEKTUPOBAHUH, CTPOUTENBCTBE, PEKOHCTPYKIIMH BOJONPOBOIOB YUUTHIBAET
o0ecreyeHre He TOIbKO XO3IHCTBEHHBIX, IPOU3BOACTBEHHBIX, HO U IPOTUBOIIOKAPHBIX HYXI.

OcCHOBHBIE TIPOTUBOMNOXApHbIE TpPeOOBaHUS MPEAyCMaTpUBAOT HEOOXOAWMOCTb TMOCTYILIEH
HOPMATHUBHBIX OOBEMOB BOJBI IO/ OINpPENIEICHHBIM HAOpOM B TEUYEHHE PACYETHOTO BPEMEHM TYIIEH
MI0’KapOoB.

['mapaBnnka — npukiaaHas HayKa, KOTOpas M3ydaeT 3aKOHbl PABHOBECUS W JIBWIKEHUS >KHJKOCTEM
MIPUMEHEHHE ITUX 3aKOHOB K PEIICHUIO HHKEHEPHBIX 3ajau. B cootBercTBUM € 3TUM THJIpaBIY
pasneNAoT Ha TMAPOCTATUKY, U3YYAIOILYI0 BOIIPOCHI, OTHOCSIIMECS K ITOKOIO KUJIKOCTH, U THAPOJUHAMUKY.
KOTOPOI HCCIIEeTyIOTCS 3aKOHBI ABUKEHUS KUJKOCTH.

B ruznpaBnuke npu pemieHnu pasiMyHbIX MPAKTUYECKHUX 3a/ad LIUPOKO MCIONb3YIOTCS TE WU UH
JIOMYIIEHNs M TPEIIONIOKEHUs, YIpOIIalliue paccMaTpuBaeMblii Bompoc. [lostomy ruapaBmmyeck
pelIeHusT 4YacTO HOCAT NPUONIKEHHBIH XapakTep, OCHOBBIBAIOTCS Ha pe3yjibTaTaX 3KCIIEPUMEHTOB,
M0JIy4aeMble B X0JI€ perieHHs] POpMYJIbl SABISIOTCS SMIUPUYECKUMU WM TOTYIMIUPUUECKUMHU.

ITpu pemeHuu 3amayd CTpEMSATCS K OLEHKE TOJBKO IJIABHBIX XAPAaKTEPUCTUK M3y4aeMOIO SIBJICHUS
4acTO ONEpPUPYIOT TEMU WJIM HUHBIMU OCPEAHEHHBIMH BEJIMYMHAMM, KOTOpBIE MJAIOT JOCTATOUYHYIO [I
TEXHUUYECKUX TPUIOKEHUM XapaKTEpUCTHKY PACCMATPUBAEMBIX SIBICHMHM. B ruapaBiMke ciokKHbIE 3a1a
pemaoTes NpUOIUKEHHO MPU MOMOUIM MPOCTHIX METOJI0B(3KCIEPUMEHTAIbHBIX, aHAIUTUYECKUX



YUCJICHHBIX ).

[TpenMeToM M3ydeHUS B TUAPABIUKE SIBISICTCS KUIKOCTh. JKUIKOCTHIO HA3BIBAIOT (PU3UYECKOE TEr
o0Oajaroree BecbMa 0O0JIBIION MOABMKHOCTBIO YACTHII, TEKYUYECTHIO.

PaznuyaroT ABa BuIa KMIKOCTEHl: KameibHble W ra3bl. KamenbHble XKHJIKOCTH OKa3bIBAIOT OOJBII
COIIPOTHBIICHUE HM3MEHEHUIO 00beMa M TPYAHO MOJMAIOTCA CHXKATUIO. ['a3bl JIETKO MEHSIOT O0BEM II
W3MEHEHUU [aBJICHUS M TeMIepaTypbl, U HMEIOT 3HAYUTEIbHO MEHBIIYI0 IUIOTHOCTh, Y€M KalellbH
AKUJKOCTH.

[Ton mpoTUBOMOXKAPHBIM TOHUMAETCS TAKOE BOJAOCHA0XKEHNE, KOTOPOE KPOME YI0BJIETBOPEH
XO03SICTBEHHO-TIUTHEBBIX U MTPOU3BOICTBEHHBIX HYKJI OJHOCTHIO 00ECTIEYMBACT TOauy BOJIBI B JTH000E BPE
CYTOK B KOJIMYECTBE, HEOOXOAUMOM JIJIs TYIICHHUS 110Kapa, KaKk CHapYKU, TaK U BHYTPH 3JaHUM U COOPYKEHH
[TpoTHBOMOX)KapHOE BOJOCHA0KEHUE MOXKET OBITh OCYILIECTBIIEHO OT BOJAOIPOBO/IA, 00BHETNHEHHOTC
XO3SUCTBEHHO-TUTHEBBIM M IPOU3BOJCTBEHHBIM  BOJONPOBOJIOM, HIHM  OT  CaAMOCTOSITENIBHC
IPOTHBOIOXXAPHOTO BOAOMPOBOJA, €CIH OOBEIUHEHHWE €ro ¢ BOAONPOBOJOM JPYroro Ha3HAueH
SKOHOMMYECKHU HelesecooOpa3no. CylliecTBYIOT OMpeeleHHbIE HOPMBI Pacxojia BOJbl Ha HApPYKHOE
BHYTPEHHEE IOKapOTyLIEHUE, KOTOpPbl€ YUMTHIBAIOTCA TIPU IPOEKTUPOBAHUM, CTPOUTEIHCTBE
PEKOHCTPYKIIUH MPOMBIIIIEHHBIX TPEIIPUITUN.

[IpoTuBonO)KapHbIE BOJAOIPOBO/ABI B 3aBUCUMOCTU OT PACIIONIOKEHUS MOAPA3ACIAIOT HA HAPYKHBIE
BHYTpPEHHUE, a [0 BEIMYMHE HAIlOpa -- Ha BOJOMPOBO/IBI HU3KOTO U BHICOKOTO JJABJICHHUS.

B nacrosimem npeaMere NMPUMEHSIOTCS CIEIYIOIIME TEPMHUHBI C COOTBETCTBYIOIMMU
oTpeeNeHUsIMU:

MCTOYHUKU HAPY’KHOTO MPOTHUBOIOKAPHOIO BojoCHaOkeHUs: HapykHble BOJONIPOBOAHbBIE
CEeTH C TIOKapPHBIMU TUPAHTAMU U BOJHbIE O0BEKTHI, UCTIOJIb3YyeMbIe IS IIeNIel OKapOTYICHHS.

ruipaHT: TexHn4yeckoe yCTpONCTBO, MpeJHa3HAaYeHHOE Ul 3a00pa BOJAbI U3 BOAOIPOBOAA
MEePEIBUKHOMN MOKAPHON TEXHUKOM.

B0/103a00pHOE COOpYKEeHHE: ['MIpPOTEXHHYECKOE COOpYXKEHHE s 3abopa BOJABI U3
MPUPOJHOTO MIIM HMCKYCCTBEHHOTO MCTOYHHMKA C I1ENbI0 KCIONB30BaHUS €€ A HYXK]
BOJIOCHA0KEHUSI, TOKAPOTYIICHUSI.

BOJIOMCTOYHUK: MeCTO €CTECTBEHHOr0 WJIM HCKYCCTBEHHOI'O  CKOIUIEHUS  BOJBI,
MCIOJIb3YEMOM ISl BOJOCHA0KEHHUS.

BostonpoBoA: CucremMa COOPY)KEHHUH U YCTPOMCTB, NOCTaBISIOMIAs BOAY O TpyOdaMm OT
BOJIOMCTOYHHUKA K MECTY OTPEOICHUSI.

BOJIONPOBOAHASA ceTh: COBOKYIHOCTh BOJOMPOBOHBIX JMHUHN (TPYyOOIIPOBOIOB) [UIs MTOIa4U
BOJIbI K MECTaM TMOTPEOICHHUS.

BOJOIPOBOAHBIN y3en: Cucrema COOpPYXEHHM M yCTpPOWCTB, MMEIOIIAs B CBOEM COCTaBe
HACOCHBIE CTaHIIMK U pe3epBYyaphl AJIs BOJbI U MpeAHa3HAUYECHHAs IS MOJAJIEpKaHus HEOOXOAMMBIX
HaropoB B BOJAOINPOBOJHOW CETH U CHATHS MHUKOBBIX PACXOJOB BOJBI B Yachl MaKCHUMAJIbHOIO
BOJIOIIOTPEOIICHNUS.

BojlocHaOkeHue: Ilomaua BoOJABl OT BOJOMCTOYHMKOB K MecTaM MOTpeOJeHus i
oOecrnieueHns HyK/l HaceJIeHUs ¥ MPEANpUsTUH.

HacocHas craius: CoopykeHue, nIpeJHa3HauYeHHoe JUIsl 3a00pa BOJBI U3 BOJOUCTOYHMKA U
M10/1a4yM €€ B BOJOIPOBOJHBIE CETH.

pesepByap: MHXeHEpHOE COOpYKEHHE €MKOCTHOI'O THIA, NMPEAHA3HAUYEHHOE NIl XpaHEHUs
3amaca Boibl. Pe3epByapsbl, Kak MpaBHIo, MOTYT ObITh METAJNINYECKHUE, JKEI€300€TOHHBIE.

MoKapHasi COEJUWHUTENbHAs TOJIOBKA: beicTpocMmblkaemasi apMarypa sl COEAUHEHUs
MO’KapHBIX PYKaBOB M MIPUCOEIUHEHHS UX K MOXKApPHOMY 000pPYI0BaHUIO U MOXKAPHBIM HACOCAM.

CTOSIK-CYXOTpy0: He3zanomHeHHbI OrHeTyIIamM BEIecCTBOM TPYOOIpPOBO, HaXOISAIIUICS
Mo aTMOC(EepHBIM JTaBICHUEM OKPYXKAIOIMIEH CPEJIbl.

BHYTpEHHUH mpoTuBonoxkapubeiii Bojonposoy (BIIB): CoBokymHOCTH TpyOONpOBOIIOB U
TEXHUYECKUX CPEJCTB, 00ECTIEeYNBAIOLINX [10/1a4y BOJIbI K TIOYKapHBIM KpaHaM.



BOJIOHAMOPHBIM  Oak: Bopomurarenb, 3amoJHEHHBIH pacuyeTHBIM  O0OBEMOM  BOJBI,
HaxojdIecs mox aTrMocepHbIM JaBlIEHHEM, aBTOMAaTHYECKH OOECHeuMBaIOIIUK JaBlieHHE B
TpybonpoBogax BIIB 3a cyer mnbe3oMeTpUuecKON BBICOTHI PACIONOKEHHS HaJ MOKApPHBIMU
KpaHaMH, a TAaK)Ke PacYEeTHBIN pacxo]l BOJbI, HEOOXOUMBIH JIst paboThI nmokapHbIX KpanoB BIIB 1o
BBIXOJIa Ha pa0OUnil PeKUM OCHOBHOT'O BOJONUTATENS (HACOCHOM YCTaHOBKH).

BBICOTA KOMIIAKTHOW YaCTH CTPYyHU: Y CIIOBHAs BhICOTA (AJIMHA) BOJSHON CTPYH, BHITEKAIOMICH
U3 pyYHOTO [10’KAPHOT'O CTBOJIA, COXPAHSIIOIIEH CBOIO KOMIIAKTHOCTb.

TUAPOITHEBMATHYECKUN Oak (ruapornHeBMo0ak): BomomuraTtenb (repMETHYHBIN COCYX),
YaCTUYHO 3allOJIHEHHBIM pacueTHbIM o0bemMoM Boabl (Ha 30-70% oT BMmecTuMocTH Oaka) W
HaXOJAIIMICA MO U30BITOYHBIM JTABJICHUEM CXKAaTOrO BO3/yXa, aBTOMATUYECKU 00eCreUrBarOIIMii
nasneHue B TpyoompoBoaax BIIB, a Taxke pacueTHbIH pacxoa BOIbI, HEOOXOIUMBIN 1 pabOTHI
noxkapHeix KpaHoB BIIB nmo Beixoma Ha pa®ouwii pe)KMM OCHOBHOTO BOJONUTATENsT (HACOCHOU
YCTaHOBKH).

HAcocCHasi ycTaHoBKa: HacocHbI arperar ¢ KOMILIEKTYIOIIMM 000pyI0BaHUEM (3JIEMEHTaMU
OOBSI3KM M CUCTEMOM yIpaBJIEHUs ), CMOHTHPOBAaHHBIM TI0 OTPEICICHHON cXeMe, 00ecTeunBaroen
paboTty Hacoca.

omyck: Pacnipenenurenbubiii Tpyoonposoa BIIB, mo koTopomy Boga mogaeTcsi CBEpXy BHU3.

noxkapublii kpaH (IIK): KommuiekT, cocrosmmii U3 KiamnaHa, yCTaHOBIEHHOTO Ha
BHYTPEHHEM IPOTHUBOIIOKaPHOM BOJIONPOBOJIE M OOOPYAOBAHHOIO IMOXKAPHOW COEIUHUTENBHON
TOJIOBKOM, a TaK»Ke€ MOKAPHOTO pyKaBa C py4HbIM 1oxapHbIM ¢TBOJIOM 110 [OCT P 51844.

nokapHblii mkad: Buj moxapHOro MHBEHTaps, NpPEJHA3HAYEHHOIO JJIs pa3MEIleHUs U
o0ecrieueHrs COXPAaHHOCTH TEXHHUYECKUX CPEJCTB, MpUMEHseMbIX BO Bpems noxapa no [OCT P
51844.

ctosk: Pacnpenenurensusiii Tpyoorposo BIIB ¢ pa3menieHHbIME Ha HEM MOXApHBIMH
KpaHaMH, 110 KOTOPOMY BOJia [101A€TCSl CHU3Y BBEPX.

Jlexnus o teme 1.2: TpeboBaHUs IOXKAPHONW 0E30IIACHOCTH K HAPYKHOMY IIPOTHUBOIIOKAPHO
BOJOCHA0KEHHIO M K PacXoJaM BOJBI Ha HAPYKHOE MOXKAPOTYIIIEHHUE

HapyxHoe nmpoTuBonokapHoe BoJJOCHA0KEHHE JOJIKHO MTPelyCMaTPUBATLCS HAa TEPPUTOPUN
MOCEJICHW MW opraHusanuil. HapyXHbIii IIPOTHUBOIIOXApHBIM BOJOIPOBOJ, KaK IIPaBUIIO,
00BEAMHSIETCS € X039HCTBEHHO-TTUTHEBBIM UJIU MPOU3BOACTBEHHBIM BOJIOIPOBOJIOM.

IIpumeyanus:

1 Jlomyckaercs TNpUMEHSATh Hapy)XKHOE IPOTHBOIOKAPHOE  BOJOCHAOXKEHHE U3
HCKYCCTBEHHBIX U €CTECTBEHHBIX BOJIONCTOYHHUKOB (pe3epByapbl, BOJOEMBI):

- HAaCEJICHHBIX MTyHKTOB ¢ unciioM xwurteneit 1o 5000 uenosek;

- OTJENbHO CTOSIIUX 3JaHUM JH0O00ro Ha3HAYEHMs, PACHOJIOXKEHHBIX BHE HACEIEHHBIX
MIYHKTOB, TNPU OTCYTCTBUU XO3AWCTBEHHO-NIUTHEBOTO WJIM IPOU3BOJCTBEHHOI'O BOJONPOBOJA,
obecrieynBaromero TpeOyeMblii HOPMaMU pPacxoJ BOJbl Ha HApyKHOE IPOTHUBOINOKAPHOE
BOJOCHAOKEHHUE;

- 3JaHUi pa3NUYHOTO HA3HAUYEHHUS MpH TpeOdyeMoM pacxoje BOJbl Ha HapyKHOE
MIPOTHBOIIOKAPHOE BOT0OCHaOkeHue He Ooee 10 n/c;

- 1- 1 2-3TaXXHBIX 3/1aHUH JTI0O0T0 Ha3HAYEHUS MPH IUIOIIAAN 3aCTPOHKHU He OoJiee MIIOoIaIu
MOYXKapHOT'0 OTCEKA, JOMYCKaeMO HOPMAMHU ISl TAKUX 3JIaHUM.

2 JlonmyckaeTcst He MpelycMaTpUBaTh HAPYKHOE MPOTUBOIOKAPHOE BOOCHA0KEHHE:
®  HACEJICHHBIX IIYHKTOB C YACIOM XuTesel 10 50 4eIoBeK IpH 3aCTPOUKE 3AaHUSIMH BBICOTOM 10
2 STaxkei;
®  DACIOJIOKEHHBIX BHE HACEJIEHHBIX IYHKTOB OT/IEIbHO CTOSIIIMX 3/1aHUN U COOPYKEHUH Kiiacca
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2
®3.1 110 QyHKIMOHATBHOMN MOXKAPHON OMACHOCTH IUIOMAIbi0 He Gonee 150 M | kmacca @3.2 1o

3
(GYHKIMOHAIBHOM HOXKapHOM omacHocTH 06beMoM He Oonee 1000 M | kiaccos @1.2, @2, @3, ®4
no gyHkuoHnanbHo noxkapuoit omacHoctH |, 11, 1l u IV creneneit oramecroiikocT 00beMOM He

3
oonee 250 M ;

e  31aHU U coopyxeHui kinacca @5 no GyHKIMOHATBHON NoXkapHoi onacHoct | u |l cTeneneit
OTHECTOMKOCTH KaTeropuu /| mo B3phIBOMOXAPHOM M MOXAPHOW ONACHOCTH 00beMOM He Ooiiee

3
1000 M ;
L4 CC30HHBIX YHHUBCPCAJIBHBIX IMPUEMHO-3arOTOBUTCIIBHBIX ITYHKTOB CEIbCKOX03SIMCTBEHHBIX

IPOIYKTOB IIpH 00beMe 31anuii He 6oaee 1000 M ;

e 3manmii kacca ®5.2 mo QyHKIMOHATBEHOM MOKAPHOW OMACHOCTH IUIOMa A0 He Ooree 50 %

KadecTBO BOJIbI HCTOYHUKOB IMPOTHBOIIOKAPHOTO BOAOCHAOKEHHUS JIOJDKHO COOTBETCTBOBATh
YCIIOBUSIM IKCIUTYaTAIMH ITOKAPHOTO 000PYAOBAHUS U IPUMEHSIEMBIM CITOCO0aM IMOKAPOTYIICHHUS.

[IpoTrBOMOXKAPHBIM BOJOMPOBOA CJICAYET CO3AaBaTh, KaK IPaBUJIO, HU3KOTO JIaBJICHUS.
[TpoTuBOTIOKAPHBIN BOAOIMPOBO BBICOKOTO JABJICHUS CO3JACTCS TOJBKO TPU COOTBETCTBYIOIIEM
o0ocHOBaHMU. B BOJIONPOBOJIE BHICOKOTO JABJICHHUS CTAIIMOHAPHBIC IMOYKAPHBIE HACOCHI JOJKHBI
OBITH 000PYIOBAaHBI YCTPONUCTBAMHU, 00ECTICUNBAIOIITUMU ITYCK HACOCOB HE MO3/HEE YeM Yepe3 S MUH
IOCJIE MOJJa4YM CHTHAJIa O BOSHUKHOBEHHH TTOXKapa.

[Tpumeuanue - /{5 MOCEICHUI ¢ YUCIOM KUTEJIEH A0 S ThIC. Yell., B KOTOPBIX HE CO3JAI0TCS
MoApa3ACIICHHs TTOKApPHON OXPaHbl, CIEAYET CO3aBaTh MPOTUBOIIOXKAPHBIA BOJIOIPOBOJ BEICOKOTO
JTaBJICHHUS.

MuHUMaNbHBIA CBOOOJHBIM HAIoOp B CETH IPOTHBOIIOXKAPHOTO BOJOMPOBOJA HH3KOTO
JaBJieHUs (Ha ypOBHE MOBEPXHOCTU 3€MJIM) IPU MOXKAPOTYLUIEHUH JOJKEH ObITh He MeHee 10 M.
MuHUMaNTbHBIA CBOOOHBIA HAIlOP B CETH MPOTHBOIOKAPHOTO BOJIONPOBOJIA BHICOKOTO JaBICHUS
JIOJDKEH 00€CIIeYrBaTh BRICOTY KOMITAKTHOHM cTpyH HEe MeHee 20 M Py MaKCHMAaIbHO HEOOXOAHMMOM
pacxoze BOABI Ha MOXKAPOTYIIEHHWE M PACIOJIOKEHUH IMOXKAPHOTO CTBOJIA HA YPOBHE HaWBBICIICH
TOYKH CaMOT0 BBICOKOTO 31aHus. CBOOOTHBIN HAMOP B CETH 0OBETUHEHHOTO BOJIOTIPOBO/IA JTOJDKEH
ObITh HE MeHee 10 M 1 He Ooiee 60 M.

HcTounnkn BOJOCHA0KECHHS CEITbCKUX HACEIICHHBIX IMYHKTOB M MPOMBINUICHHBIX MPEANPUATANR MOT
OBITh €CTeCTBCHHBIMH ( PEKH, 03epa, MOpS) W HCKYCCTBEHHBIMH (pe3epByapbl, BOJOEMBI-KOIH, KaHA
BOZOXpaHmHINa). U Te u qpyrue MoryT YCHENIHO UCTIONh30BATHCS JIIS TeJIeH TT0KapOTyIICHUS.

[IpoTuBonoOkapHOE BOJIOCHAOKEHHE U3 BOJIOEMOB WJIM PE3EPBYAPOB MOXKET OBITH MPEITYCMOTPEHO 1
MPEANPUITHI C TUIONIaAbI0 TeppuTopun He Oosiee 20 ra m kareropum npousBonctsa I' u JI, ecam Hyx)H
pacxoa BOABI HAa Hapy)KHOE MOXKapoTylleHus He mpesbimaeT 20 i/c. JlomycTUMO OHO W ISl HAcCEJEeHH
ITYHKTOB C YUCJIOM kuteneit He 6osee 5000 derroBek, U A OTICIHHO PACTIOIOKEHHBIX OOIIECTBEHHBIX 3/1aH
P COTJIACOBAHMHU C OPraHaMU TOCIOKHAI30pa.

[Ipu 6e3BOAONMPOBOAHOM BOJOCHAOKEHWH BOJA I TYHIEHUS TOKapa TOMAETCS MOTOTIOMIIaN
ABTOHACOCAMH WMJTU aBTOLMCTEPHAMH, a TAK)KE CTAIIMOHAPHO YCTAHOBJICHHBIMH HACOCAMH.

HeoOxomumerii 00beM BOMBI, 3a0MpaeMblii U3 BOJOEMOB, OMPEACISIOT B COOTBETCTBUH C HOpMa
CHuIT 2.04.02 — 84* ucxoas pu 3TOM U3 pacuera MoTpeOHOCTH Ha 3- YaCOBOE TYIIICHHE MOXKapa.

[Tone3nass BMECTUMOCTH KaXKJIOTO BOJIOEMA YCTPAMBAEMBIX HA MPEANPHUATHIX, CKIaaX U KPYITH
HAaCeJCHHBIX MyHKTax, JokHa cocTaBiaTh 100- 500 M3. B MecTax MHAMBUAYATIbHON 3aCTPOUMKHU (CEIIbCKas
TOpOJICKast MECTHOCTB) TOJIe3HAsT BMECTHMOCTh TaKUX BOJJOEMOB JIOJDKHA OBITh B mpezenax 50-150 m3.

Jlnist yeTpoiicTBa BogoeMa BRIOUPAIOT MECTO ¢ 00s13aTeNbHBIM YUE€TOM CIEAYIOMUX (PaKTOPOB ;

1.Nmeromuxcst cpeicTB 3a00pa M TIOJIaYH BOJIBI.

2.KadecTBa rpyHTOB M YPOBHSI TPYHTOBBIX BOJI.



3.Bo3moxHOCTH ¥ CITOCOOOB HAIIOJIHEHHSA BOIOEMA BOIOM.

4.bnU30CTH PACTONOKEHUST BOJOeMa K OOBEKTY WM TPYIIe OOBEKTOB, TPEOYIOUIUX HAMOOJbII
KOJIMYECTBO BOJIbI HA TYIICHHE.

K BomouctouHmkam o00OpYyIyIOTCS MOABE3NbI g OOECHeueHuss OJHOBPEMEHHOW paboThl [B
MOKapHBIX HACOCOB EcCIM OTCYTCTBYIOT BOJOHMCTOYHUKH, OTKPBITBIE BOJOEMBI HAIOJTHSIIOT 32 CY
aTMoc(epHBIX OCaIKOB, /UIg cOOpa KOTOPBIX Ha IUIOHIAJIKE BOKPYT BOJOEMa MpPUIACTCS HEOONBIION YKII
(0,002 — 0,003) B ero cropony. [Ipu 3TOM TpeOyeTCs CrEUAILHOE YKPEIUICHUE OTKOCOB IS TPEIYPEIKICH
UX pa3MblBa.

Hcnonb30BaHWe TPYHTOBBIX BOJ B KAueCTBE €CTECTBEHHOTO MUTAHHS BOJOEMOB JIOMYCKACTCS, €C
riyOWHa UX 3aJleraHus He IPEBbIIIAeT 5 METPOB.

HopwMmbl pacxoia BoIbI Ha TYIIEHUE MOXKAPOB B TOPOJAaX M HACEIIEHHBIX IMYHKTaX PACCUUTHIBAIOTCS
3aBHUCHMOCTH OT KOJIMYECTBA YKUTEJIEH, YKciia OJIHOBPEMEHHBIX MOKAPOB M ATAKHOCTU 3acTpoiiku. ['opoaa
HACEJICHHBIC IMyHKTHI PACIONaraloT Pa3BETBICHHOW CEThI0O HMCKYCCTBEHHBIX TOXKAPHBIX BOJOEMOB, a TaK
0JIarOyCTPOCHHBIMU TOJIbE3JaMH K €CTECTBEHHBIM BOJOEMaM U IUIOMIaJKaM (MHUpcam) [Uisl YCTaHOB
MO’KaPHBIX MAIIWH.

MuHuMaNbHBIN 3amac BOABI B MOKAPHBIX BOJOEMax HNPUHUMAIOT 3 ThiIc M 3 Ha 1 kM 2 3acTpoil
ropojia. B ropoiax ¢ MOIIHBIM TIPOTHBOIOKAPHBIM BOJIOTIPOBOJIOM 3aI1ac BOJBI B TIOKAPHBIX BOJIOEMAX MOXK
ObITh yMeHbIleH 10 1,5 Teic M3 Ha 1 kM2 3actpoiiku. PacueTHoe 4HMCIO OJHOBPEMEHHBIX MOKAPOR
MIPOMBIIIJICHHBIX M CEIIbCKOXO3SIMCTBCHHBIX TMPEANPUATHAX 3aBHCUT OT 3aHUMAeMOW WMH IUIOMIAJH: O]
nosxap mnpu riomanu a0 150 ra, aBa noxkapa — 6omee 150 ra.

I[Ipu pacdyere pacxoOB BOJIBI HAa HAPYKHOE TIOKAPOTYIMICHHE HAa  IPOMBIIUICHHBIX
CEJIbCKOXO3SUCTBEHHBIX MPEANPUATUAX YUYUTHIBAIOT CTEIIEHb OTHECTOMKOCTH, 00bEM U IIMPUHY 3/1aHU
KaTEropuI0 MOKapOoOIacHOCTH Mpou3BojcTBa. Hanpumep. MuHHMaNbHbBIA pacxo BOAbI HA OAWH MOXKap
npowmbinieHHoM mpennpustan 10-100 n/c, Ha cenbckoxossiiictBenHoM 5-30 n/c. IIpomomkuTtenbHOC
TYIICHHUS TI0’Kapa B HACEIICHHOM ITYHKTE WJIH Ha IPENPUITHN HE MeHee 3 4.

Pacxon Boapl Ha Hapy)XHO€ TOXapoTylleHWe (Ha OJUH TMOXap) U KOJIUYECTBO
OJTHOBPEMEHHBIX TI0KApOB B TOPOJICKHX OKPYTax, TOPOJICKHX M CEIBCKUX MOCEICHHSIX JIUISl pacdyera
MarucTpaibHbIX (PACUETHBIX KOJBIEBBIX) JTUHHUI BOJOMPOBOJAHON CETH TOJKHBI MPUHUMATHCS MO
Ttabmure 1.

Tabmuma 1 - Pacxoa BoJbl U3 BOAOIPOBOAHOM CETH Ha HAPYKHOE M0KAPOTYILIEHNE B MOCEIEHMSIX

Pacxo BoJibI Ha HapPY)KHOE MOKAPOTYIICHUE B
Pacuernoe noceneHuu Ha 1 moxap, j/c
T S — KOJIMYECTBO 3aCTpoﬁ£<a 3MaHUSIMU 3aCTpoﬁI§a 3IaHUSIMHA
ThIC. YL OJTHOBpEME BBICO;FOI/I He Ooree 2 BBICOTOM 3 3Ta)ka H
HHBIX JTaXKEN HE3aBMCHMO OT BEIIIIE HE3aBUCUMO OT
MO’KapoB CTEIEHH UX CTEIEHH UX
OTHECTOMKOCTH OTHECTOMKOCTH
He Gonee 1 1 5 10
Bosnee 1, HO He Oonee 5 1 10 10
Bonee 5, o He 6oaee 10 1 10 15
Bonee 10, HO HE Oomnee 25 2 10 15
Bonee 25, Ho He 6oaee 50 2 20 25
Bonee 50, Ho He 601ee 100 2 25 35
Bonee 100, HO He Gonee 200 3 - 40
Bonee 200, HO He Gonee 300 3 - 55
Bonee 300, HO He Gonee 400 3 - 70




Bonee 400, Ho He Gonee 500 3 - 80

Bonee 500, Ho He Gonee 600 3 - 85

Bonee 600, Ho He Gonee 700 3 - 90

Bonee 700, Ho He Gonee 800 3 - 95

Bonee 800, Ho He 6osee 1000 3 - 100

Boinee 1000 5 - 110
[Ipumeuanus:

1 Pacxon BOIbI Ha HAPYKHOE MOKAPOTYIICHUE B TTOCETICHUH JODKEH OBITh HE MEHEee
pacxoza BoAbl Ha MOKAPOTYIICHUE 3/1aHUH, YKa3aHHBIX B TaOaHIle 2.

2 Ilpu 30HHOM BOJOCHA0KEHUU PACXO BOJBI HA HAPYKHOE MOKAPOTYIICHUE U KOJHMIECTBO
OJIHOBPEMEHHBIX M0XKAPOB B KAXKJON 30HE CIEAYyeT NPUHUMATh B 3aBUCUMOCTH OT YHUCIA KUTEJEH,
MIPOKUBAIOLIUX B 30HE.

3 KonnuecTBO OJHOBPEMEHHBIX MOXApOB U Pacxoi] BOAbI HAa OAMH MOXKap B TOPOJICKHUX
OKpyrax C 4YHCJIOM >KHTeled Ooisee 1 MIIH dYen. MOMICKHT OOOCHOBAHHUIO B CIICIUATBHBIX
TEXHUYECKHUX YCIIOBUSIX.

4 Jlng TpyINIoBOro BOJIOMPOBOJA KOJUYECTBO OJHOBPEMEHHBIX IOKAPOB HAIJICIKUT
NPUHUMATh B 3aBUCUMOCTHM OT OOIIEH YHMCICHHOCTH JKHUTENeld B HACENEHHBIX IyHKTaX,
MOAKITIOUYEHHBIX K BOJIOMIPOBO/TY.

Pacxon Boabpl Ha BOCCTaHOBJIEHHE IMOXAPHOTO OOBbEMa MO TPYHNIOBOMY BOJOMPOBOIY
CJIeIyeT OIpEAeNATh KaK CYMMY pPacxoJIOB BOJABI JJIA TMOCEICHUH (COOTBETCTBEHHO KOJMYECTBY
OJTHOBPEMEHHBIX MMOXKAPOB), TPEOYIOIIUX HAUOOIBIINX PACXOIOB HA MOKAPOTYIIEHHWE COTTIACHO III.

5 B pacueTHOe KOJIMYECTBO OJHOBPEMEHHBIX MOKAapPOB B MOCEICHUU BKIIOYEHBI MOXKaphl B
3aHUAX MPOU3BOJICTBEHHOIO M CKJIAJICKOTO HAa3HAYEHUs, PACIIOIOKEHHBIX B MPEAEIIaX MOCEICHHUS.
[Ipu 3TOM B pacyeTHBId pacxo] BOJIbI CIENYET BKJIKOYAaTh COOTBETCTBYIOIIME PACXOAbl BOJbI Ha
MOKapOTYIIIEHUE B YKa3aHHBIX 3JJaHUSAX, HO HE MEHEEe YCTaHOBJICHHBIX B Tabsuiie 1.

6 B mocenenusix ¢ yucinom sxkuteneit 6omee 100000 yemoBek M ¢ 3aCTPONKON 3MaHUSMU
BBHICOTOM He Ooyiee 2 JTaxked - pacxoJ BOJbI Ha HApY)XHOE TMOXKapoTylieHue Ha 1 mokap
MIPUHUMAETCS KakK JUIsl IOCEJIEHUS C 3aCTPOMKOM 3JaHUsIMU BBICOTOU 3 3Ta)Kka U BHIIIIE.

Pacxog Bombl Ha HapyKHOE TOXKapoTylieHHWe (Ha OJMH TMOXKap) 3JaHUil KJIacCcoOB
¢byHKIMOHATBHOM ToXapHOU omacHoctH @1, @2, O3, ®4 nng pacyera COCAMHUTENBHBIX U
pacnpeeNuTeNbHbIX JIMHUW BOJIOMPOBOJHOM CETH, a TakXe BOJOMPOBOJHON CETH BHYTPH
MUKpOpailOHa WM KBapTala cleayeT MPUHUMATh i 3JaHus, TpeOyroIero HauoobIIero pacxoaa
BOJIBI, ITO Ta0IMIIE 2.

Tabmuma 2 - Pacxon BOIbI Ha Hapy)XKHOE MOXKAPOTYIIEHHE 3aHUN KIacCOB (PYHKIIMOHATBHOM
noxapHoi onacHoctu @1, @2, O3, O4

HaunmenoBauue 3nanuii Pacxon Bo/ibI Ha HApYKHOE TTOKAPOTYIIEHUE 3aHHHA
HC3aBHUCHUMO OT UX CTCIICHU OFHCCTOﬁKOCTH Ha OOUH noncap, J'I/C, HpI/I
00BeMe 3TaHui, ThIC. M3

He bosee ooiee 1, boiee 5, ooitee 25, ooiree 50,
1 HO He Oosiee | HO He Ooyiee | HO He Oosiee | HO He Oonee
5 25 50 150

3naaus GyHKIUOHATHEHOM
noxapHoi onacHoctu ®1.3,
®1.4 onHO- M
MHOTOCEKITHOHHBIE TIPU




KOJIMYECTBE DTAXKEW:

He Ooitee 2 10* 10 - - -
boiee 2, HO He Oojee 12 10 15 15 20 -
6ouee 12, Ho He Oomee 16 - - 20 25 -
boinee 16, HO He Oonee 25 - - - 25 30

3nanus QyHKIIMOHAIBHON
noxapuoi onacHoctu ®@1.1,
®1.2, 02, O3, 4 npu
KOJIMYECTBE ITAKEHU:

He Ooitee 2 10* 10 15 - -
6oiee 2, HO He Ooiee 6 10 15 20 25 30
boiee 6, HO He Oojee 12 - - 25 30 35
6ouee 12, Ho He Oomee 16 - - - 30 35
* JInst ceNbCKUX HACEJIGHHBIX TyHKTOB PAcX0J1 BOABI Ha OWH MOXKap - 5 Ji/c;
[Tpumeuanus:

1 B cnydae, eciau mpoW3BOAUTENIBHOCTh HAPYKHBIX BOJOMPOBOIHBIX CETEH HEAOCTaTOYHA
JUISL TIOJIaYM PACUETHOTO pacxoda BOJbl Ha MOKAapOTYUIEHUE WM MPU MPUCOECIUHEHUH BBOJOB K
TYIUKOBBIM CETSIM, HEOOXOIMMO MPEeayCMaTpUBaTh YCTPOMCTBO PE3EPBYapOB, €MKOCTh KOTOPBIX
J0JKHA 00ecreYrBaTh pacxo]] BOJbI Ha HAPYKHOE MOXKAPOTYIICHHE B TEYCHHE 3 4acoB

2 .B cenbckux paifoHaX OpHU OTCYTCTBHUHM BOZIONPOBOJAA JJISl TOXKAPOTYIICHHS 3JaHUI
(GbyHKIIMOHATBHOW TOKapHOU omacHocTH D2, @3 nomKeH ObITh MPEAYCMOTPEH MOXKAPHBIN BOJOEM
WJTU pe3epByap, 00eCreurnBarOIUi TyIIIEHHE MT0XkKapa B TEYEHUE TPEX YacoB.

Pacxon Boapl Ha HapyXHOE MOXKAPOTYIICHHWE 3AaHUNM (PYHKIIMOHATHHOW IMOXKAPHOM
onmacHocT PS5 HA OWH MOXAp JOJKEH NMPUHUMATHCS IS 3AaHUS, TPEOYIOIIEro HauOOJIBIIETro
pacxojia Bojbl, 1o Tabauiam 3 u 4.

Pacxog Bombl Ha Hapy)XHO€ TIOXKApPOTYIIEHWE 3/IaHUM, pa3[eleHHBIX Ha YacTu
MIPOTUBOMNOXKAPHBIMU CTEHaMH, CIEAyeT MpPUHUMAaTh IO TOW 4YacTH 3JaHus, Tae Tpelyercs
HauOOJIBIINUNA PACXO]T BOIBI.

Pacxon BoAbl Ha Hapy)KHOE MOMXKAPOTYIICHHE 3[JaHUMN, pa3[eleHHBIX MPOTUBONOXKAPHBIMU
MePEropoIKaMu, CIeAYyeT ONPEACNATh M0 001eMy 00beMy 37aHusl U HauboJiee BHICOKOW KaTeropuu
MMOMENIEHUH 10 MOXKAapHON U B3PBIBOMOKAPHOMN OMACHOCTH.

Pacxon Boibl Ha Hapy)KHOE MOKAPOTYIICHHUE |- U 2-3TaXKHBIX 3/IaHUN MPOU3BOJICTBEHHOTO U
1-3TakHBIX 37JaHMI CKJIAJICKOTO HAa3HAUY€HHUs BBICOTONW He Ooinee 18 M ¢ HecymMMH CTalbHBIMH
KOHCTPYKIIUAMH ¥ OTPKIAOIMMMH KOHCTPYKIIUSMU W3 CTAIBHBIX MPOPWIMPOBAHHBIX WIN
acOeCTOIIEeMEHTHBIX JIUCTOB CO CrOPAaeMbIMU YTEIUIUTENS MU clieAyeT npuHuMath Ha 10 1/c Gonbie
HOPMATUBOB, YKa3aHHBIX B Ta0HIax 3 u 4.

Tabmuma 3 - Pacxon Boabl Ha Hapy)XHOE TOXKApOTYIIEHHE 3JIaHWHA Kiacca (hyHKIIMOHATBHOM
noxapHou onacHoctu ®5

Crenenn Kiace Kareropus | Pacxox Boibl Ha HapyKHO€E MOKAPOTYLIEHUE 3/1aHUM C
OTHECTOMKO | KOHCTPYKTHB | 37JaHMi 1Mo | GoHapsMH, a Takke 31aHUi Oe3 (oHapell MMPHHON He

o ¢ ) . 3
CTH 3/1aH1N HOM B3PBIBO-TIO | Gonee 60 M Ha 1 moskap, 1/c, IpH 00beMe 31aHui, ThIC. M

[OKapHOU KapHOU U

OITaCHOCTH oXKapHOU
9 p oomee | 3, wo | 5, wo | 20, HO | 50,0 | 200, 400,
3MaHul OIIaCHOCTH 3

5 20 50 200 | 400 600

HE Ooiee | Ooiee | Ooimee | Ooiee | Ooiee | Oolee

HE HE HE HE HO HE | HO HE
Oosiee | Oosee | Oosee | Oosee | Goiee | Oosee



garantf1://55070400.5021/
garantf1://55070400.5021/

w1l co, C1* r,a 10 10 10 10 15 20 25
lull Co, C1* A,b,B 10 10 15 20 30 35 40
i Co, C1* || 10 10 15 25 35 - -
i Co, C1* A,b,B 10 15 20 30 45 - -
v Co, C1* r,a 10 15 20 30 40 - -
v Co, C1* A,b,B 15 20 25 40 60 - -
v C2, C3* r,a 10 15 20 30 45 - -
v C2,C3* B 15 20 25 40 65 - -
\% He HopMm. r,a 10 15 20 30 55 - -
\% He nopm. B 15 20 25 40 70 - -

* [Ipu HATMYKUM JIEMEHTOB 3/IaHHM, YKa3aHHBIX B IYHKTE 5.6, pacxoabl BoAbI B Tabuie 3 U
MyHKTE 5.6 CyMMUPYIOTCSL.

Tabmuua 4 - Pacxox BoJbl Ha HapY>KHOE TOXKAPOTYIICHHE 3JaHUN Kilacca (PyHKIIMOHAIBHOM
noxapHoi onacuoctu ®5

Crenenn Kiace Kareropu | Pacxom Bozbl Ha HaApY»KHOE TMOKAPOTYIICHUE 3aHHI Oe3
OTHE-CTOM | KOHCTPYKT | s 3JaHuid | ¢oHaped mupuHoi 60 M u Gonee Ha 1 moxap, ji/c, mpu oobeMe
KOCTI/IU UBHOU } o 3J[aHUA, THIC. M
SHAHUI | TIOMAPHOM | B3PBIBO-IL |yo 1 G616 [ Gone | Gone | Gone | Gone | Gone | Gone | Goee
OHACHOCT | OMAPHOM | 516 | ¢ 50, e e e e e e 700,
1 1At M 1 e50 | mo | 100, | 200, | 300, | 400, | 500, @ 600, | HO He
TIO7KapHOH HE HO HO HO HO HO HO | Ooiee
OIACHOCT Oose | He HE HE HE HE He | 800
= e Ooite | Oome | Gose | Ooie | OGome | Gone
100 e e e e e e
200 | 300 | 400 | 500 | 600 | 700
lull Co A,B,B 20 30 40 50 60 70 80 90 100
lull Co I, 10 15 20 25 30 35 40 45 50
[Ipumeuanus:

1 Ilpu nByX pacueTHBIX MOXkKapax PacUETHBIM pacxojd BOABI Ha MOXKAPOTYIICHUE CIIETyeT
MPUHUMATH IO IBYM 3/1aHUSM, TPEOYIOIUM HauOObILIEro pacxo/ia BOIbI.

2 Pacxon BoIbl Ha Hapy)XHOE MOXAPOTYIIEHHE OTAETBHO CTOSIIUX BCIIOMOTATENbHBIX
3MAQHUIA CIIEAYEeT OIpEeNeNaTh MO Tadauie 2 Kak s 3JaHuil  (QYHKIIMOHAIBHOW ITOXKapHOM
omacHoctu @2, @3, ®4, a BCTPOCHHBIX B MMPOU3BOJICTBEHHBIE 3[aHUS - 110 00IIEMYy 00beMY 3/1aHUS
o Tabsue 3.

3 Pacxonm Boapl Ha Hapy)KHOE TMOXKapOTYyIIEHHWE 3MaHUH CeNbCKOXO3SICTBEHHBIX
npeanpusitail | u |l creneneit oraecToiikocTn 00beMoM He 6osee 5 Teic. M3 ¢ kareropusivu ' u J|
IO MOXAPHOU U B3PHIBOMOKAPHOM OMACHOCTH ClIeyeT IPUHUMATH 5 JI/C.

4 Pacxom BOApl Ha Hapy)KHOE TMOXAPOTYIICHUE 3JaHUN  PaJMOTEICBU3MOHHBIX,
PETPaHCISIIIMOHHBIX U PAalOHHBIX TMEepeAarolIuX CTaHIMI HE3aBUCUMO OT oObeMa 3[aHUi W Yuclia
MTPOYKUBAIONIUX B IOCEJICHNH JTFOICH HAJUIC)KUT IPUHUMATEL He MeHee 15 ni/c, ecnm mo tabimiam 3 u
4 ue Tpebyercs OONBIIMI pacxo] BOABL. YKa3zaHHbIE TpPeOOBaHUS HE PACIPOCTPAHSIOTCS Ha
pPaguoTENeBU3NOHHBIE PETPAHCISITOPHI, YCTAaHABIMBAEMbIe Ha CYIIECTBYIOIMIUX U MPOCKTHPYEMBIX
00BEKTaX CBSI3U.

5 Pacxon BombI Ha HapyKXHOE TMOXKAPOTYIICHUWE 3/aHUM 0O0beMamu, OoJiee yKa3aHHBIX B



Tabnunax 3 u 4, moIe)KUT 0OOCHOBAHUIO B CTICIIHATBHBIX TEXHHUYECKUX YCIOBHSX.

6 Jlnsa 3manuii Il cTeneHn OrHECTOMKOCTH ¢ JepEeBIHHBIMU KOHCTPYKIMSMHU PAacXo] BOJIBI HA
HapYXKHOE TIOKAPOTYIIIEHUE CIEeAYET MPUHUMATE Ha 5 J1/c Gosbile ykazaHHOTO B Ta0nuIax 3 Wi 4.

7 PacueTHbIi pacxoa BOAbI Ha HApPYKHOE IMOXKAPOTYIIEHHWE 3JaHUM U TOMEIIeHUN
XOJIOAWJIBHUKOB JIJII XPAHEHUS] MHUIIEBBIX MPOJYKTOB HAJICKUT MPUHUMATh KaK JJis 3JIaHUM C
KaTeropuei nomenieHuii B mo moxkapHoil 1 B3pbIBONOKAPHOK OMACHOCTH.

Pacxoxg BOmbI Ha Hapy)XKHOE TYIIEHHE TIOKApOB 3aKPBITBIX W OTKPBITHIX CKJIAJ0B
JIeCOMaTepHUaIoB Ha OJIMH MOXKap CielyeT MIPUHUMATh He MEHee BEJTMUMH, YKa3aHHBIX B TaOuIe 5.

Tabmuma 5 - Pacxox BoAasl Ha Hapy)XHOE TYIICHHWE IOKapOB 3aKPBITHIX M OTKPBITHIX CKJIA/IOB
JecoMaTepHaIoB

Bun u ciocob xpaneHus Pacxop BobI Ha TyIICHHE TIOKApA, JI/C, IPU CyMMapHOH
JecoMaTepHuasoB BMECTUMOCTH CKJIQ/IOB JIECOMATEPUAIIOB, TUIOTHBIX M3
1o 10 000 cB.10 000 no | cB. 100000 o | cB. 500 000
100 000 500 000

3aKphIThIC CKIIAIBI:
MAJIOMaTEPHAITBI 60 90 120 150
ena v ONMUJIKH 30 60 90 120
OTKpBITHIC CKIIAIIBI:
MAJIOMAaTEPHUAIIbI B IITA0CISIX 60 120 150 180
Kpyrjible  JjecomMaTepuaibl B 60 90 120 150
mTadesax
OaJlaHCcOBas JIPEeBECHHA, OCMOJ U 90 120 180 240
JpoBa B Kyuax
IIera U ONMUJIKY B Kydax 30 60 90 120
JPEBECHBIC OTXO/BI B Kydax 30 60 90 120

Pacxon BoJbl Ha HapyKHOE MOXKAPOTYIIEHNE OTKPBITHIX IUIOMIAJA0K XPAHEHHUs] KOHTEHHEPOB
rpy301015eMHOCTEIO 110 30 T ClleAyeT MPUHUMATh B 3aBUCUMOCTH OT YHCJIa KOHTEHHEPOB:

30 - 50 mr. - 15 a/c;

51 - 100 . - 20 1/c;

101 - 300 mr. - 25 1/c;

301 - 1000 mrr. - 40 n/c;

1001 - 1500 mt. - 60 a/c;

1501 - 2000 1. - 80 x/c;

Csoie 2000 mt. - 100 n/c.

Pacxon Boapl Ha TylleHue Moxapa Mpu 0ObEIUHEHHOM BOJIONPOBOJE JJISl CIIPUHKIIEPHBIX
WIN JIpeHYEPHBIX YCTAHOBOK, BHYTPEHHHX IMOKAaPHBIX KPAHOB U HAPYKHBIX I'MJIPAHTOB B TeueHHE 1
9 ¢ MOMEHTa Hayaja MoXapoTyIIeHHs clieAyeT IPUHUMATh KaKk CyMMY HauOOJIBIINX PacXOOB.

Pacxox Boabl, HEOOXOOUMBI Ha Bpems TYIIEHUS ToXapa TIOCIe  OTKIIOYECHHUS
CIPUHKJIEPHBIX WJIN JIPEHYEPHBIX YCTAHOBOK, CIEeAyeT NMpUHUMAaTh corjacHo nm. 5.3, 5.6, 5.11 u
5.12.

[Ipumeuanue - OJHOBPEMEHHOCTh NEHCTBUS CIPHHKIEPHBIX M JIPEHYEPHBIX YCTAHOBOK
HA/IJISKUT YIUTHIBATH B 3aBUCHMOCTH OT YCJIOBHH TIOKAPOTYIICHHS.

Pacxox Boabl Ha HapyXHOE MOXKAPOTYLIEHWE IEHHbBIMM YCTAaHOBKAMH, YCTAaHOBKAaMHU C
nadeTHbIMU CTBOJIAaMU WJIM MyTE€M MOJIa4ll PACHbLUICHHOW BOJABI JOJKEH ONPEAENSAThCS C YUETOM
JOTIOJTHUTEIBHOTO pacxojia BOJBI U3 THAPAHTOB B pasMepe 25% cormacno n. HYPERLINK "/I"
HYPERLINK "/I" HYPERLINK "/I" 5.3. TIpu 3ToM cymMMapHBIii pacXoj BOJbI TOJDKEH OBITH HE




MEHEee pacxo/ia, ONpeAeICHHOro 1Mo Tabauiiam 3 wiu 4.

Ha noxaporyuieHue 31aHuii, 000pyJI0BaHHBIX BHYTPEHHUMHU MOYKAPHBIMU KPaHaAMHU, TOJKEH
YUUTBIBATHCS JIOTIOJTHUTEIIbHBIA PAcXo/l BOABI K pacxojaM, YKa3aHHbIM B TaOuuiax 1-4, KOTOpbIH
clielyeT NMPHHHMATh JUIS 3JaHul, TPeOYIOMMX HaWOOJBIIEro pacxoia BOJbI B COOTBETCTBUHU C
TpeboBanusmu [1].

PacdeTHBII pacxoj BOJBI Ha TYIICHUE TOXKapa JOJKEH ObITh 00eCIeUueH NPy HAUOOJbIIEM
pacxo/ie BObI Ha APYTUE HYKIbI:

XO03SUCTBEHHO-TTUTHEBOEC  BOJIONOTPEOJICHUE;

HYXJIbl KOMMYHAJIbHO-OBITOBBIX MTPEIPUSATHIA;

IIPOM3BOJICTBEHHBIC HYKJIBI IMTPOMBIIIJICHHBIX U CEIbCKOXO03SHCTBEHHBIX MPEANPHUATHH, TIe
TpeOyeTcss BOAAa NHUTHEBOIO KadecTBa WJIM JUISS KOTOPBIX SKOHOMHUYECKH HEIEIeco00pa3Ho
COOPY)KEHHE OTJICJIBHOTO BOAOIIPOBO/IA;

COOCTBEHHBIC HYXJbl CTAaHLUUH BOJOIMOJAIOTOBKH, TPOMBIBKY BOJOIPOBOJIHBIX U
KaHaJU3aIl[MOHHBIX CETEH U T.II.

[Ipr >TOM Ha TPOMBIILICHHOM MPEANPHUIATAN PACcXOJbl BOJAbI HA TOJHMBKY TEPPUTOPHH,
IpHUeM Jyllla, MBITE IOJIOB U MOHKY TEXHOJOTHYECKOro OOOpYIOBaHHWs, a TAaKKE Ha TIOJIHB
pacTeHUi B TEIUTUIAX HE YUYUTHIBAIOTCS.

B cinyuasx, xorga mo yCIOBHSM TEXHOJOTHUYECKOIO TIPOIlecCa BO3MOXKHO YaCTUYHOE
WCIOJIb30BaHUE TPOM3BOJCTBEHHOW BOABI Ha MOKAPOTYIICHUE, CJICAyeT NpeaycMaTpUBaTh
YCTAHOBKY THJPAHTOB HAa CETH MPOM3BOJCTBEHHOTO BOJOIPOBOJA JOMOJHUTEIBHO K THIPAHTAM,
YCTaHOBJICHHBIM Ha CETH MTPOTHBOITOKAPHOTO BOAOIPOBO/Ia, 00ECICUNBAIOIICTO TPEOYEMBIN pacxo
BOJIbI Ha MTOKAPOTYIICHHUE.

PacuetHbIil pacxoj BOJBI HA HAPY)KHOE MOYKAPOTYIICHUE 3AaHUN HAJ3EMHBIX aBTOCTOSHOK
3aKpPBITOTO M OTKPHITOTO THUIIOB MPEANPHUATHN aBTOMOOMILHOTO TPAHCIIOPTA CJICAYET IPUHUMATD I10
tabjure 6.

PacueTHbIii pacxoj BOJBI Ha MOXKAPOTYIICHWUE JAPYTHX BHIOB aBTOCTOSHOK CIIEAYeT
[IPUHUAMATD:

MHOTOSIPYCHBIX HaJ3eMHBIX M TIOJ3€MHBIX aBTOCTOSHOK - 40 Ji/c;

MIOJI3EMHBIX aBTOCTOSIHOK JIO JIBYX dTakel BKIIFOUUTENBHO - 20 J11/c;

ABTOCTOSIHOK OOKCOBOT'O THITa C HEMOCPEJICTBEHHBIM BBIC3JIOM HApYXKy M3 KaXI0ro Ookca
pu koiuaectse 0okcoB oT 50 1o 200 - 5 n/c, 6osee 200 - 10 n/c;

OTKPBITHIX TUIOMIAJOK JJISl XpaHSHHsI aBTOMOOMIICH MpH KoJudecTBe aBToMoOMien mo 200
BKJIFOUNTENBHO - 5 11/c, 6onee 200 - 10 a/c.

Tabmuma 6 - Pacxon Boabl Ha Hapy)KHOE MOXKAPOTYILIEHHE 3/aHUN Ha/J3€MHBIX aBTOCTOSIHOK
3aKpPBITOTO U OTKPBITOI'O THUIIOB

Crenenb Kiace Pacxon BoJibI Ha Hapy’)KHOE MOKAPOTYLIEHUE 3aHUI
OTHECTOWKOCTHU KOHCTPYKTUBHOM aBTOCTOSIHOK Ha OJIUH T03Kap, JI/c, IpU oObeMax 3JaHui
3/1aHUS MI0’KapPHOM OMACHOCTH (moxapHOro OTCeKa), ThiC.M3
30aHUS o 5 ceeime 5 10 20 | cBemme 20 o | cBeime 50
50
I, 11, 11 Co, C1 10 15 20 30
v Co, C1 10 15 20 -
C2,C3 20 25 - -
\% He Hopmupyercst 20 - - -

PacueTHbIil pacxo/1 BOJIbI HA HAPYKHOE M0XKAPOTYIICHHE TIOU[aI0K XpaHEHUsI aBTOMOOMIIEH
IPEINpUATHS aBTOMOOMIIBHOTO TPaHCIIOpTa CIelyeT NpUHUMATh 1o Tabmuie 7.



Tabnuia 7 - Pacxoa Boapl Ha HApYKHOE TIOKAPOTYIIEHUE TUIOMIAI0K XPaHEHHsI aBTOMOOMIICH
NPEINPUATHS aBTOMOOMIIBHOTO TPAHCIIOPTa

Kareropus aBTomoOuIIei Pacxoj1 BoJIbI Ha HApy)KHOE MOXKAPOTYIIICHHE TTPH KOJIHMYECTBE
aBTOMOOMJIEH, JI/C
110 200 BKIIOYUTETBHO ooiee 200
I 5 10
w1 10 15
v 15 20

[Ipu xpaneHun Ha OTKPBHITOM IUIOIIAJIKE CMEIIAHHOTO MapKa aBTOMOOUIIEH pacxo/ BOJbI Ha
HapyXHO€ TOXApOTYyLIEHUE CIEAYyeT OMNpEeNeNaTh uis OOLIero KOoJM4ecTBa aBTOMOOWIIEH IO
cpenHeapru(pMeTHIECKO HOpME, YCTAHOBJICHHOM JIJIsl aBTOMOOMIIEH KaXI0i KaTerOpHH.

[Tpu pa3menieHUN TPOU3BOACTB JJIsi TEXHUUECKOTO 00CTYKMBAaHUS U PEMOHTa aBTOMOOMIIEH
II0J1 HABECOM PacXo] BOJbl HAa HapYXXHOE MOKAPOTYIIECHUE CleAyeT NMpPUHUMAaTh Mo Tabauie 6 u3
pacuera 0o0I1ero Koin4yecTBa pabounx MOCTOB WJIM MECT XpaHEeHHsI, IPUPABHUBAS UX K KOJUYECTBY
MECT OTKPBITOTO XpaHEHUS AaBTOMOOWJICH. YCTaHaBIMBATh MOXKApHBIE KpaHbl MPU STOM HE
Tpedyercs.

Kareropuu aBromMoOuMiIeH B 3aBUCHMOCTH OT MX Ta0apUTHBIX pa3MEpPOB CICAYyeT MPUHUMATH
o Tabuuie 8.

Tabnuma 8 - Kateropuu aBroMo0miel B 3aBUCUMOCTH OT rabapUTHBIX pa3MepOB

Kareropus Pa3mepsr aBTOMOOMIIS, M
JUTAHA IMpUHA
| 110 6 BKIIIOUY. 1o 2,1 BKJIIOY.
1 or 6 10 8 or 2,1 1o 2,5
1] or 8 mo 12 oT 2,5 no 2,8
(\V4 cB. 12 cB. 2,8
IIpumeyanus:

1 Jlns aBTOMOOWIIEH C NJIMHOW M IIMPUHOM, OTIMYAIOIIMMUCSA OT Pa3MEpOB, YKa3aHHBIX B
Tabauie 7, KaTeropusi yCTaHaBIMBAETCS 10 HAUOOJbILIEMY pa3Mepy.

2  Kareropwst  aBTONOE3OB  yCTAaHABIMBAeTCS 1O  rabapuTHBIM  pa3Mepam
aBTOMOOMIIEH-TATauei.

3 Counenennbie aBTo0ychI oTHOCATCS K I1I kKateropuu.

PacueTHBIN pacxox BOABI HA HAPYKHOE MOKAPOTYLICHUE TOIJIMBO-3aIIPABOYHBIX IIYHKTOB U
IJIOIIAOK JJI Pa3MEILEHHUs NTEPEABUKHBIX TOILUIMBO3APABOYHBIX CPEJACTB CIEAYeT NPUHUMATH HE
menee 10 n/c.

[Ipy pa3MemeHnr TOIUIMBO3ANPABOYHOIO ITyHKTAa BHE TEPPUTOPHM  IPEANPUATHSA
aBTOMOOWJIBHOTO ~ TpaHCHOpTa  TYyIIEHHE ToXapa JOMyCKaeTcss  IpelycMaTpuBaTh U3
MIPOTUBOINOKAPHBIX pe3epByapoB. Ha TOMIMBO3ampaBOYHBIX NYHKTaX, pPAacHOJIOKEHHBIX Ha
paccrosHun He Oonee 250 M OT ceTeil MPOTHBOMOXAPHOI'O BOJOINPOBOJA, MPOTHBOIOXKAPHBIE
pe3epByapsl HE TPEAYCMATPUBAOTCSI.

Ha nuHEWHBIX TOIIMBO3allpaBOYHBIX IIYHKTAX, pacIOJIaraéMbIX BHE IIOCEIEHUNM U B
ITOCEJICHUSX, T/I€ OTCYTCTBYET IMPOTUBOINOKAPHBIN BOJOIPOBOJ, JOMYCKAETCS HE MPEAYCMATPUBATH
MPOTHBOIOXKAPHOE BOJIOCHAOKEHHE (B TOM 4YMcie W pe3epByapbl). [Ipu HaaMuum Ha paccTOSHUM
MeHee 250 M OT TOIJIMBO3aNPABOYHBIBIX TYHKTOB €CTECTBEHHBIX UCTOYHUKOB K HUM JIOJIKEH OBITh



MPEAYCMOTPEH MOIBE3 U TUIONIAAKA JJIs TOKAPHBIX MAaIlIHH.

CucreMbl TPOTHBOIMOXKAPHOTO BOJOCHAOKEHUS TMPEANPUSATHH (BOIOBOIBI, HACOCHBIC
CTaHLIMM, pPE3EpByapbl IPOTHUBOINOXKAPHOIO 3amaca BOJAbI) CJIEAYET OTHOCUTb IO CTEHEHH
00ecreYeHHOCTH 1oAYy BOJIbI K | KaTeropuu BoJOCHA0KEHHUS.

JIex1us 1Mo TeMe 1.3: PacyeTHOE KOJHMYECTBO OJHOBPEMCHHBIX ITOXKapOB

PacueTHOe KONMYECTBO OJHOBPEMEHHBIX II0KAPOB HA TPOMBIIUICHHOM MPEANPUSTUN
ClIeIyeT MPUHUMATh B 3aBUCHMOCTH OT 3aHUMAeMOW MM ITUIOIIAIU; OJMH TOXKap - MPH TUIOMIAIN JI0
150 ra, nBa moxapa - npu 1iomaau 6omaee 150 ra.

[Tpumeuanue - PacyeTHOe YMCIO OJHOBPEMEHHBIX IM0KAPOB HA TEPPUTOPUU OTKPHITHIX U
3aKpPBITBHIX CKJIAJIOB JIECOMATEPUANIOB CIIEyeT IPUHUMATh: OJIUH TOXKap - IPHU IJIOLIAAN TEPPUTOPUU
ckiana 1o 50 ra, ceime 50 ra - qBa moxkapa.

[Ipy 0OBEIMHEHHOM MPOTHBOIOXKAPHOM BOJOMPOBOJE IOCENIEHUS U MPOMBIIUIEHHBIX
MPEANIPHUATHHI, PACIIOIIOKEHHBIX BHE IMOCEIICHHUS, PACUETHOE KOJIMYECTBO OJTHOBPEMEHHBIX TOKaPOB
clieIyeT MPUHUMATD:

MIPH TUIOIIAIU TEPPUTOPUH MTPOMBIIIIICHHOTO MpeAnpusaTus 10 150 ra mpu dmcie Kutenei B
noceneHud 10 10 ThIC. Yen. - OOuH MoXap (HAa TEPPUTOPUU TPEANPHUITHS UIU B TOCEICHHUU IO
HanOOJIbIIIEMY PacXo.ly BOABI); TO )K€, IpU YHcie kuTeneil B mocesnenuu cpbie 10 1o 25 Teic. ger.
- IBa Moapa (OJIMH Ha TEPPUTOPUH TIPEIIPUITHS U OJUH B IIOCEIICHUN );

OpH TUIOIIAM TEPPUTOPUU TPOMBILIUICHHOTO Mpeanpusatus cswimie 150 ra u mpu uucnie
JKUTEJCH B MOCEJICHUH JI0 25 ThIC. Yell. - JIBa Moxapa (JBa Ha TEPPUTOPUH TIPEATNPUSTHS WU JIBA B
MOCENICHUH 110 HauOOJIbLIEMY PACXOTY);

npu Yucie xuresieil B moceneHun Oosiee 25 Thic. uen. - mo n. HYPERLINK /"
HYPERLINK "/I" HYPERLINK "/I" 511 u tabauue 1. Ilpu 3TOM pacxox BOIbI CIEAYET
OTIPECIIATh KaK CyMMY HEOOXOIMMOro OOJBIINEro pacxojaa (Ha TEPPUTOPUU TPEINPUATHS WIH B
nocenernu) u 50% nmoTpeOHOro MEHBIIETo pacxoa (Ha MPEANPUITHH HIIA B IIOCETICHUN ).

[TponOMmKUTETLHOCTD TYIICHUS TTOXKapa JIOJDKHA IIPUHAMATHCS 3 U,

s 3padui 1 m 11 creneHeld OrHECTOMKOCTH C HETOPHOYMMH HECYLIUMU KOHCTPYKIUSMU U
VTEIUTHTENIEM C TMOMeNeHUsIMH KaTeropuid I n [ mo moxapHO# 1 B3pBIBOIIOKAPHOM OMAaCHOCTH - 2
q.

JUISI 3aKPBITBHIX CKJIAJIOB JIECOMATEpUAIIOB - HE MeHee 3 u;

JUISL OTKPBITBIX CKJIAJI0B JIECCOMATEPHAJIOB - HE MEHEe O Y.

MakcuManbHBIA CPOK BOCCTAHOBJIEHHUS [T0KAPHOTO 00beMa BOJIbI JOJKEH ObITh HE Ooliee:

24 4 - B IOCEJIEHUH U Ha MPOMBIIUICHHBIX MPEANPHUITUSAX C IOMEIEHUsIMU KaTeropuii A, b,
B 1o noapHoi1 ¥ B3pBIBOIIOXKAaPHOW ONIACHOCTH;

36 4 - Ha MPOMBINUIEHHBIX TPEANPUATHIX ¢ MOMelleHussMu kareropuit I' u J1 o mokapHoii
Y B3pBIBOITOXKAPHON OMAaCHOCTH;

72 4 - B IOCETICHUAX U HA CEJIbCKOXO03IUCTBEHHBIX MPEANPHUITUSAX.

[Tpumeyanus:

1 JInst mpOMBINIEHHBIX TPEANPHUATHH ¢ pacXoJaMu BOJABI HAa HAPYKHOE IMOKapOTYIICHUE
20 n1/c v MeHee TOTTYCKaeTCsl YBETMINBATh BPEMST BOCCTAHOBJICHHUS TIOKAPHOTO 00HhEMa BOIBI:

70 48 9 - nyig nomenenui kareropuii I' n 1;

10 36 4 - 114 nmoMenieHui kareropun B.

2 Ha nepuos BOCCTaHOBJIECHHUS MOXAPHOTO O0O0beMa BOJABI JOMYCKAETCS CHUKEHHE MOAAYH
BOJIbI HA XO3SIICTBEHHO-TIUTHEBBIE HYXK/IbI cucTeMaMu BojocHa0xenwust [ u Il kareropwuit o 70%, I11
kareropun 110 50% pacueTHOro pacxoja M MOJa4d BOJBl HA MPOM3BOJCTBEHHBIE HYXJIbBI IO
aBapuitHOMy rpaduKy.

3 Ilpu HEBO3MOXXHOCTH OOECIEeYeHHs BOCCTAHOBJIEHUS IOXKapHOTrO oOObeMa BOJBI B



HOPMATHBHOE BpeMsi, HEOOXOMMO TpeAyCMaTpUBaTh yBEIU4YeHHbIH B N pa3 (N =1,5; 2,0; 2,5; 3,0 u
T.JI.) 3amac TMOXapHOTO o00beMa BOJIbI B 3aBUCUMOCTH OT (DAKTHYECKOTO BPEMEHU €ro

BOCCTAHOBJICHUS - tfbaKT :

— tq)aKT
t

HOpM

n

rje Yparr (dakTUYECKOE BPEMs BOCCTAHOBJICHHUS MTOKAPHOTO 00BEMa BOBL;

Liopu - BpEMs BOCCTAHOBJICHHSI IOXKAPHOTO 00beMa BOJIbI (IPUHUMACTCS 110 IYHKTY 6.4).

Jlexmus 1o Teme 1.4: TD66OBaHI/I${ IMOKapHOM 0€30IaCHOCTH K HACOCHBIM CTaHIIMAM, K BOAOIITPOBOJAHB]
CCTAM M COOPYKCHHUAM HAa HUX

HacocHple cTaHmMM CHCTEeM BOJOCHAOKEHHsSI TpPEIHA3HAYCHBI Ui  TOBBIIICHUS  HAIO
nepekaynBaeMo norpebutensiM Boxabl. [lo Ha3Ha4eHHMI0O M PACHOJIOKEHHIO B CXEMax BOJOCHAOKEH
HACOCHBIE CTaHLMU MOJApa3AeisitoTca Ha craHuuu nepBoro noasema (HC I), Broporo moasema (HC II)
nocneayroumux noabeMon (HC Il u 1.11.), noBeicurensHbie (noakauku) (HCIT), nupkynsiuronnsie (LIHC).

HacocHble cTaHnuy, MOAAIOIIKME BOAY HENOCPEICTBEHHO B CETh INPOTHBOIIOKAPHOIO H
00BETMHEHHOTO BOJOIPOBO/IA, HA/IJISKUT OTHOCUTH K | Kareropuu.

HacocHble CTaHLIMM NPOTHBOIOXKAPHOTO M OOBEJMHEHHOIO BOJONPOBOJAA OOBEKTOB,
JIOITyCKaeTcsi OTHOCUTH Ko || kaTteropuu.

OTMeTKy OcH HAcOCOB CIIELYET ONPENENSITh, KaK MPAaBUJIO, U3 YCIOBHs yCTAaHOBKH KOpITyca
HAaCOCOB I10/J] 3aJIUBOM.

IIpu onpeneneHMM OTMETKM OCH  HAcOCOB  CJIEAYET  YYUTHIBaTh  JOIYCTHMYIO
BaKyyMMETPUYECKYIO BBICOTY BCAachlBaHMs (OT pacue€THOr0 MUHUMAJIBHOIO YpPOBHS BOJbl) WIIU
TpeOyeMblii 3aBOJIOM-U3TOTOBUTENEM HEOOXOIUMBIN IOANOP CO CTOPOHBI BCACBIBAHUS, a TaKKe
MOTEPH HAIOpa BO BCACHIBAIOILEM TPYOOINPOBOJE, TEMIIEPATypHBIE YCIOBUS M 0apOMETPHUYECKOE
JIaBJICHHUE.

IIpumeuanue - B HacocHbIX cTaHnuAx Il kaTeropuu Aomyckaercs ycTaHOBKa HACOCOB HE IO
3aJIMBOM, IIPH 3TOM CIIEAYET MPEAYCMaTpUBaTh BAKYYyM-HAcOCHI U BaKyyM-KOTEII.

Boibop Tunma HacocoB M KOJIMuYeCTBAa pabo4MX arperaToB HaAJEKUT MPOU3BOAMTH Ha
OCHOBAHUHU PacyeTOB COBMECTHON pabOThl HACOCOB, BOJOBOJIOB, CETEH, PEryIHUPYIOLUINX €MKOCTEH,
YCJIOBUH IOKapOTYLICHUSI.

[Tpu BBIOOpE THIIa HACOCHBIX arperatoB HAJIEKUT 00eCeunBaTh MUHUMAIbHYIO BETUUUHY
n30BITOYHBIX HANoOpOB, pPa3BUBAEMbIX HAcocaMd IpU BCEX pexumax paboThl, 3a CueT
UCTOJIb30BAHUS PETYIUPYIOIUX €MKOCTEH, PeryIupoBaHus yucia 00OpOTOB, U3MEHEHUS 4YMcia U
TUIIOB HacOCOB, OOPE3KU WIIM 3aMEHbI pabOUYuX KOJEC B COOTBETCTBUU C M3MEHEHHEM YCIOBHM HX
paboThI B TE€UEHUE PACUETHOTO CPOKA.

[Tpumeyanus:

1 B MammHHBIX 3a1ax JOMyCKAETCsl YCTAaHOBKA IPYIII HACOCOB Pa3IMYHOIO Ha3HAUCHHUS.

2 B HAaCOCHBIX CTAaHIUSX, MMOJAIONINX BOTY Ha XO3SHCTBEHHO-TIUTHEBBIC HYXKIbI, yCTAHOBKA
HAcOCOB, IEPEKAYMBAIOLINX MAXy4He U SAOBUTHIE JKUAKOCTH, 3aIIPEILACTCs, 3a HCKIIOUEHUEM
HAacOCOB, OJAIOIUX PAaCTBOP NEHOOOPA30BaTelNIs B CUCTEMY M0KAPOTYIICHHUS.

B HacocHBIX CTaHIMAX AJI TPYNIBI HACOCOB OJHOTO Ha3HAYEHHUs, [TOAIOIINX BOLY B OJHY U
Ty € CeTh WJIM BOJOBOJbI, KOJMYECTBO PE3EPBHBIX arperaToB CleAyeT NPUHUMATh: B HACOCHBIX
cranuusx s | kateropuu - 2 ex., ans |l kareropuu - 1 en.



B HacocHbIX cTaHIMSIX OOBEAMHEHHBIX BOJOMPOBOJOB BBICOKOTO JIaBJICHUS WIH TIpU
YCTaHOBKE TOJBKO II0’KAPHBIX HACOCOB CIIEAYET IPEIyCMaTpUBaThb OAWH PE3EPBHBIN IMOXKApPHBIN
arperar He3aBUCHUMO OT KOJINYeCTBa pabOYHX arperaTos.

B HacocHBIX CTaHIMAX BOAOIPOBOJOB IOCEIECHUN C YHUCIIOM JKUTEIEH 10 5 ThIC. Yell. IIPU
OJTHOM HCTOYHHUKE DJICKTPOCHAOKEHUS CIIEAYyeT YCTAaHABJIMBATh PE3EPBHBIA MOXKAPHBIA HACOC C
JIBUTATEJIEM BHYTPEHHETO CTOPaHUs U aBTOMaTHYECKUM 3aITyCKOM (OT aKKyMYJISITOPOB).

KonnyecTBO BCachIBAOIIMX JIMHUNA K HACOCHOW CTaHIUMU HE3aBUCUMO OT YMCJIA U TPYII
YCTaHOBJICHHBIX HACOCOB, BKIIIOYasi MOKapHbIE, I0JKHO OBITh HE MEHEE JBYX.

KonuuecTBO HanmopHbBIX JTUHUN OT HacocHBIX craHiuil | u Il kxareropuii MoMmKHO OBITH HE
MeHee AByX. s HacocHwix ctanuui III kaTteropum nomyckaercsi yCTpOMCTBO OJHOW HANOPHOM
JIUHUH.

[Ipu BBIKIIOYEHMHM OJHOM BcachlBaroOlleld (HAMOPHOM) JMHUHM OCTajbHbIE CIEAYyeT
paccuuThIBaTh Ha MPOIYCK MOJIHOTO PaCUE€THOTO Pacxo/a BOAbl Ha TYILIEHUE 10XkKapa.

HacocHble cTaHIIMM MPOTHUBOMOXKAPHOTO BOAOCHAOKEHUS JOMYCKaeTcsl pa3MellaTh B
IIPOM3BOJICTBEHHBIX 3JaHMSIX, HPU ATOM OHU JOJDKHBI OBITh OTAENEHBl IPOTHUBONOKAPHBIMU
nperpagamu ¢ npegenamu oruectoiikoctu REI-120 u uMeTh OTIENbHBIN BBIXOJ HEMOCPEICTBEHHO
Hapyxy.

Hacocuble crannuu | moabema 3a0uparoT BOAY M3 MCTOYHUKA M IOAAIOT HA OYHCTHBHIE
COOpYKEHHsSI HJH, €CIIH HE TPpeOyeTCsl OYMCTKA BOJBI, B aKKyMYJIUPYIOIIHE €MKOCTH (pe3epByapbl
guctoil Boael (PUB), Bomonamopuble OariHu, TUIPOMHEBMOOAKH), a B HEKOTOPBIX CIydasx
HETIOCPEJCTBEHHO B BOJONPOBOAHYIO ceTb. ['padux padoret HC | 00braHO paBHOMEpPHBI
KPYIVIOCYTOYHBI.

Hacocubie cranumm Il mogbema mnopator Bogy u3 PUB B BOAonpoBOJHBIE CETH U
BoZioHanopHble OamHu. [locnennue cinykaTt A peryjinupoBaHUs HECOBMAACHUs rpadUKoB Moaavu
BOABI HacocamMu W BojomnotpeOneHus. I'padpuxk paborsr HC Il B Teyenme cyTox OOBIYHO
HEpaBHOMEPHBIN, CTYNIEHYATHIH, €ro CTaparTcs MPUOIN3UTh K TpaduKy BOJOMOTPEOICHHUS.

HacocHble cTaHIMM MOJKAYKU MpeIHA3HAYEHBb! JUIsl YBEJIUYEHUs HAIlOpa HAa Y4acTKE CETH,
rae TpeOyercss MOBBIICHHBIN Hamop, HampuUMep, Yy BBICOTHBIX 3/1aHMM, B MHKpopailoHax, Ha
npou3BoJicTBeHHBIX 00bekTax. HCII 3abupator Boay u3 TpyOOmpoBoAa CETH, MO3TOMY Trpaduk
[10J1a41 HACOCOB 3aBHUCHUT OT PEKMUMa BOJAONOTPEOIICHUS 00CTYKMBAEMOT0 OOBEKTA.

[upkynsuuoHHBIE HACOCHBIE CTAHIIMM BXOJAAT B 3aMKHYTbIE CHCTEMbl BOJIOCHAOXKEHMS
npombinuieHHbIX npeanpustuil. Ha ITHC moryt ObITh HECKOJBKO TPYI HACOCOB: OAHA - JJIS
10/1a4M OTPAaOOTAaHHOW BOJBI HA €€ OXJIAXKICHHE, Ipyrasi - Ha OUUCTHBIE COOPY)KEHHUS, TPEThS - JUIS
BO3BpaTa BOJAbI Ha OOOpYJOBaHME WIM TeXHosorndeckue mnpoueccol. I'papux paborer ITHC
ONPEACIISIETCS MPUHATON TEXHOJIOTUEN TPOU3BOICTBA.

Ilo crenmeHn o00ecHEeUYEeHHOCTH MOJAYM HACOCHBIE CTAHLMHU MOJPA3JENAIOTCS Ha TpHU
KaTeropuu.

IlepBasi xaTeropusi JoIyckaeT MepepblB B Mojaue BOAbl Ha BpeMms (He Oonee 10 mun),
HEeoOXOMMOE Ul BBIKJIIOYEHMS] TOBPEKICHHBIX M  BKIIOUEHUS PE3EPBHBIX DIIEMEHTOB
(o6opynoBaHMsl, apMaTypbl, TPyOONpPOBOJOB), M CHUKEHHE I0JIa4d BOJABI HAa XO3SWCTBEHHO-
NUThEBbIE HYXAbl He Oonee 30 % pacueTHOro pacxojla W Ha MPOU3BOJCTBEHHBIE HYXKIBI 0
npejena, yCTAaHOBJICHHOTO aBapUiHBIM TpaduKoM pabOThl MPEeINpUATHH, HpPU UIUTEIBHOCTH
cHIDKeHHUs He Oonee 3 cyr. K mepBoil KkaTreropuu OTHOCSTCS HACOCHBIE CTaHIIMM CHUCTEM
BOJIOCHA0)KEHUSI HACENCHHBIX IYHKTOB C YHMCIOM >KUTeneil cBpime 50 ThIC. Yen., a TaKke
MO/Iat0Ie BOAY HEMOCPEACTBEHHO B CETh NMPOTHUBOIOKAPHOTO M O0BEIUHEHHOTO XO35IIICTBEHHO-
IIPOTUBOIOKAPHOTO BOJOIPOBO/IA.

Bropas kareropusi nomyckaeT nepepsiB B Mojade Juisi MpOBEACHUS PEMOHTa He Oosee yem
Ha 6 4 U CHIDKEHHE T0Jjaui B 00beMe, UTO U IS IepBOM Kareropuu, He Oonee yeM Ha 10 cyT. Ko
BTOPOI KaTErOpUM OTHOCSATCS HACOCHBIE CTaHIMH, 0OCIYKMBAIOIIME BOJOINPOBOABI HACENECHHBIX



MYHKTOB C YHCJOM JKuTelned oT 5 Teic. Yen. a0 50 Teic. den. Ilpm »TOoM momada BOAbl Ha
MOKapOTYyIIEHUE HE TOJKHA ObITh HapyIlleHa TPH BPEMEHHOW OCTAaHOBKE HACOCHBIX CTaHIIMM.

Tperpss KaTeropusi AoIMycKaeT IepephlB B mojade He Oosiee yeM Ha 24 4. Benunuuna
JIOTYCKAaeMOT'0 CHIDKEHHUS IOJaYd BOJABI Ta JK€, YTO MpPH MEepBOM KaTeropuu, JJIUTEIbHOCTD
CHIDKEHHUS TI0Jauu He JOJDKHA mpeBblliaTh 15 cyr. K TpeTbeil kaTeropun OTHOCATCS HAaCOCHBIE
CTaHIIMM BOAOCHAOKEHUS, OOCIYKUBAIOIIME HACEIEHHBIE MYyHKTHl C YMCJIOM JKUTEIEeH 10 5 ThIC.
Yell.

Kareropus HacocHO# cTaHluu onpezenseT TpeOoBaHMs K HaIeKHOCTU SHEPTrOCHA0KEHHUSI, K
KallUTAIbHOCTH COOPYKEHUH, K pE3epBY TEXHOJOTUYECKOTO OOOPYAOBaHHUS, B YaCTHOCTH K
Hacocam. Hampumep, miist craniuii [ u 11 kareropuit 0KHO OBITH BBITIOJHEHO MOAKIIOYCHUE HE
MEHee YeM K JABYM HE3aBHCHUMBIM UCTOYHUKAM DJICKTPOCHA0KEHUSI.

Tun m KOHCTPYKIMSI HACOCHOW CTAHLIMM 3aBUCUT OT €€ Ha3HAYCHUs] U YCTAaHOBIECHHOTO
obopynoBanusi. Tak, pa3IMyYalOT HACOCHBIE CTAaHIMKA C TOPU3OHTAIBHBIMU W BEPTHUKAIbHBIMU
HACOCaMH; C HACOCAMHU, YCTAHOBJIEHHBIMU C MOJANOPOM (IIOJI 3aJIMB), U C MOJIOXKUTEILHOU BBICOTOMN
BcachiBaHMs. [lo0 pacmosoKeHUI0 MAIIMHHOTO 3aja pa3ju4yaloT HACOCHBIE CTAHLUUU HA3EMHBIE,
YacTUYHO 3ariyOJyieHHble (Ioy1y3ariyOJieHHbIe), 3arfiyOJeHHble M MOA3EMHBIC. 3ariyOJieHHbIE
HACOCHBIE CTaHIMHU B OTIMYUE OT MOIY3aryyOJIEHHBIX UMEIOT NEPEKPHITHE Ha/l MAIIMHHBIM 3aJI0M,
paszaensiolee MoI3eMHYIO U Ha3eMHYI0 yacTu. [lo3emMHbie cTaHuyd 0OBIYHO HE UMEIOT Ha3eMHOTO
MaBUJIbOHA.

VYropaBiieHue HAaCOCHBIMH  CTAHIUSIMH  MOXKET ObITh  PYYHBIM, AaBTOMATHYECKHM,
[10JIyaBTOMaTUYECKUM U TUCTAHIIUOHHBIM.

OO111ee YUCIIO HACOCHBIX arperaTroB, YCTAHABIMBAEMbIX B HACOCHOW CTaHIIMU, PAaBHO CyMMe
pabounx u pe3epBHBIX. KomnuecTBO pabouux arperaTtoB OJHOW TPyl (TIOJAOIIUX BOAY B OJHY
CUCTeMY BOJOCHAOXEHUS) MPUHUMAETCS COTJIACHO BBIOPAHHOMY pPEXHUMY pabOThl HACOCHOM
CTaHLIMM U MOJOOPAHHBIM MapKaM HacocoB, HO HEe MeHee JABYX. KonmnuecTBo pe3epBHBIX HACOCOB
3aBHCHUT OT KaTerOpUU HACOCHOW cTaHUUU. Tak, Mpu yucie paboynx HACOCOB OJIHOM Ipymmsl 110 6,
JUTsl HACOCHOM CTaHIUM 1-i KaTeropuu NpuHUMAaeTcs 2 pe3epBHBIX arperara, a Juis 2-ii KaTeropuu -
1. Ecniu B HAacOCHOHM CTaHLMU PACHOJOKEHO HECKOJbKO TIPYIIl HAcCOCOB, HANpUMEp, Hapsaay C
BOJIOIIPOBOJAHBIMHU (CETEBBIMM) HAaCOCAMHU pa3MELIEHbl HACOCHI JJIi MPOMBIBKU (HIIBTPOB, TO IS
KaX/10}1 TPYIIBI YUCIIO PE3EPBHBIX arperaToB Ha3HAyaeTcs caMoCTOSTENbHO. Eciu ycTaHOBIEHBI
pabourie HacoChl pa3iMYHbIX MapoK, TO MPU BBIOOpE pPE3EPBHBIX MPEANOYTHTENIBHEE HACOCHI C
OoJbLIeH TPOU3BOIUTENHLHOCTBIO.

[TonBoa BOABI K HacocaM OCYILIECTBISIETCSl BCACHIBAIOIIMMM, a OTBEACHHME — HAIOPHBIMU
TpybonpoBogamu. TpyOonpoBo/Ibl 3a IpeeaMi HACOCHOM CTaHLMU 3[€Ch s Pa3Inuus Ha3BaHbI
BOJIOBOJIaMH, @ BHYTpU — TPYOOIIPOBOJaMH, HAllpUMEP, BCACHIBAIOIINI BOJIOBOJI U BCACHIBAIOIIMIMA
TpyOONpPOBOI.

KomnunuecTBo BcachiBaromMX BOJOBOJOB K HACOCHON CTAHIMU JOJDKHO OBITH HE MEHEE JIBYX,
MpUYeM JUIsi HACOCHBIX CTaHIMK 1 W 2 Kareropuil mpu BBIKIIOYEHUH OJHOW JTMHUM OCTalIbHBIC
paccuuTHIBAIOTCS Ha MPOITYCK MOJIHOTO PacueTHOro pacxoja, a 3 kareropuu - Ha 70 % pacueTHoro
pacxoja. HanopHbIX BOIOBOJIOB JJOJKHO OBITH HE MEHEE JIBYX.

IIpn uncne HacocoB Ooyiee KOJMYECTBA BCACBHIBAIOIIMX U HAMOPHBIX BOJOBOJIOB
YCTPanuBaIOTCs OOBbEIUHHUTEIbHBIE KOJUIEKTOPBI, K KOTOPHIM IMPHCOEIUHSIIOTCS BCACBIBAIOLINE U
HamopHble TpyOonpoBoasl HacocoB. KosuiekTopsl cienyer pa3Meniatb B Tpeesiax HacOCHOM
CTaHLMH, €CIAM O5TO HE NPUBOAUT K YBEIUYEHHUIO pPa3MEpOB MAaIIMHHOIO 3aya. Juamerpsl
TpyOONPOBOJIOB BHYTPU HACOCHOW CTaHIUU, (JaCOHHBIX YacTel U apMaTyphl cleAyeT NMPUHUMATh
UCXOJS U3 PEKOMEHAYEMBIX CKOPOCTEH IBUKEHUSI.

TpyOonpoBoabl B mpenenax HACOCHOM CTaHIMKM W Hapy)KHbIE BCACBHIBAIOIIME BOOBOJbI
PEKOMEHAYETCS BBIOJIHATH CTaJIbHBIMHU CO CBAPHBIMH COEAMHEHUSMH. ApMarypa MpHUCOeIuHsIeTCs
K TpyOaM ¢ MOMOIIbIO (hJIaHIIEB.



KonnyecTBO M MecTta pa3MenieHus 3alopHOM apMaTypbl Ha TPyOOMpOBOJaxX B HACOCHOM
CTaHIMU YCTAHABJIMBAETCS MCXOJ U3 00eCreueHHsI BOZMOKHOCTH 3aMEHBI WJIM PEMOHTA HACOCOB,
00paTHBIX KJIAMIAHOB U 33/IBHKEK 0€3 HapylleHus TpeOoBaHUi 110 00€CIIeYeHHOCTH 0Jauu BOJIBI.

Ha BcaceBatonmx TpyOONpoBOIaxX 3aABIKKMA YCTAHABIMBAIOTCS TOJIBKO Y HACOCOB,
PAacIoNIOKEHHBIX O] 3AJTMBOM WJIM MPUCOSAMHEHHBIX K 00IIEeMy BCachIBalOIIeMy KosuiekTopy. Ha
TUX TpPYyOONPOBOAAX YCTAHABJIMBAIOT SKCLUEHTPUUECKUE (KOChIE) MEepexo[bl, MPENATCTBYIOIINE
00pa30BaHUIO BO3AYIIHBIX “‘MeImKOB”. BcacpBaommii TpyOONpOBOJ MPOKIAABIBAIOT  C
MTOCTOSIHHBIM TMOIbeMOM K Hacocy He meHee 0,005.

Hanopsbiii  TpyOOmpoBOI OT KaXAOro Hacoca O0OpyAyeTcss OOpaTHBIM KJIallaHOM U
33[IBIJKKOM, pPa3MELICHHOM J0 MecTa IpUCOeOUHEHHs K Kosulekropy. Ilpum pasmemenun
MOHTQ)KHBIX BCTaBOK UX OOBIYHO YCTAaHABIUBAIOT MEX1Yy OOpaTHBIM KJIAIlaHOM U 33JBHIKKOM.

Jlns 3aIuThl HACOCHOM CTaHLMHU OT T'MIPABIMUYECKOrO yjapa BCIeICTBUE 0OOOCHOBAaHHOI'O
pacuera Ha HANOpPHOM TPYOONpPOBO/AE YCTAHABIMBAIOT IPOTHUBOYAAPHBIC KIANaHbl, TaCHUTEIH
YapOB HJIU IPYTUE YCTPOUCTBA.

Cxema pa3MelleHHs] HACOCHBIX arperaroB B HACOCHOW CTAHILIMU 3aBUCUT OT YHMCJIa HACOCOB,
UX THUIA, 3ariayOJieHHs MAallMHHOIO 3aja M PpacCMaTpUBAIOTCA B CIEAYIOIIMX pasfenax Ul
KOHKPETHBIX HAacOCHBIX cTaHIMi. OJHAaKO CYHIECTBYIOT OOIIME MPUHIMIBI PAaCIOIOKEHHS
arperatoB M TpyOONPOBOJOB: IIMPHUHA IPOXOAOB MEXIY BBICTYNAIOIIMMHU YaCTIMH HAacOCOB
NIPUHUMAETCS HE MEHee | M, MeXly arperaTaMu M cTeHOi — 1 M (B 3armyOseHHbIX cTaHuusx - 0,7
M), MEXJy BBICTYHNAIOIIMMHU YaCTSIMH HACOCHBIX arperatoB u TpyOomposogamu - 0,7 M, MexIy
Tpybomnposogamu - 0,7 m.

ITnaHnpoBKa MAIIMHHOTO 3aJ1a OCYILECTBIISAETCS B CIEAYIOLIEH TOCIE10BATEIbHOCTH:

1. BriOupaercs cxeMa pacHoJIOKEHHS HACOCHBIX arperaToB, HEKOTOPbIE M3 KOTOPBIX
OIMCaHbl HI)KE B COOTBETCTBYIOIIMX pa3lenax. Pe3epBHbIE arperarbl pa3MeIlalTcs MO OOLIUM
npaBuiaM ¢ pabounmu. Y 100HO HMCHOJIB30BATh CUMMETPHYHBIE CXEMBI PACIIOIOKEHUSI HACOCOB U
TpyOOIPOBOIOB.

2. CocTaBmnsieTcs cXeMa TPacCUPOBKU BHYTPHUCTAHIIMOHHBIX TPYOOIIPOBOIOB: BCACHIBAIOIINX
Y HaIlIOPHBIX BOJOBOJIOB, KOJIJIEKTOPOB, BCACHIBAIOIIUX U HAITOPHBIX TPYOOIPOBOJIOB HACOCOB.

3. OnpenensiroTcss AMaMETPhl BCEX BHYTPHUCTAHIIMOHHBIX TPYOOIIPOBOIOB 110 HaWOOJIBIIEMY
JUI  KaXAO0ro ydactka pacxomy. Jlig ompeneneHuss 3TOr0 pacxoAa paccMaTpUBAKOTCS BCE
BO3MO>KHbBIE BApUAHTHI PEKUMa pabOThl HACOCOB, BKJIIOYAsl pE3E€PBHBIE.

4. HameuaroTcss MecTa pacHoJIOKEeHHUs apMaTypbl M (aCOHHBIX YacTel, 3aTeM HaxoIIT UX
pa3Mepsl.

5. Haumnas c kpailHero Hacoca, B MaciuTabe COCTaBISETCS MOHTaXHas CXeMma
TpyOONpPOBOJIOB, NPUCOEIUHEHHBIX K HeMy. MOHTaXHbIE BCTaBKM Ha 3TUX TpyOOompoBojax
NepBOHAYAIBHO HE ycTaHaBiIuBatoTcs. CoOiro1as MUHUMAJIbHbBIE PACCTOSTHHUS MEXY arperaraMu u
TpyOONpPOBOJIaMU BBICTPAUBAETCS MOHTa)KHasi CXeMa TPyOONpoOBOJOB AJis JIPYrux HacocoB. Jlys
HACOCOB PA3JINYHBIX MApOK MPOTSKEHHOCTh TPyOOIPOBOAOB OYIET pa3HOM.

6. OcTaBisisi HEOOXOAMMbIE MUHUMAIIbHBIE PACCTOSIHUSI MEXK]Ty HaCOCaMH, TPyOOIIpOBOIaMHU
U cTeHaMH (CM. BBIIE), OPUEHTHPOBOUHO OINPEAEISIOT pa3Mepbl MallmHHOro 3aia. Ilpu stom
HaMe4aeTcs TOJ0KEHWE MOHTAXHOM IUIOIIAJKK, MECTa pacHoJIOKEHUS BCIOMOTraTelIbHOTO
00OopyZI0BaHUs, HANPUMEpP, BaKyyM-Hacoca, APEHaKHOro Hacoca W T.. Eciu BcromoraTtenbHbIe
MOMEIIEHUS PAcIoIaraloTcsl B €IMHOM C MAIlMHHBIM 3aJI0M 3[aHHH, CJIEAYeT Y4eCTh UX IUIOIIAIH.
[TosnydyeHHbIE MMHMMAJIBHBIE pa3Mepbl HACOCHOM CTAaHIIMU CIENYET YBA3aTh C MOJAYIbHOW CUCTEMON
KOHCTPYKIIUH MTPOMBIIIUICHHBIX 37]aHUH, ONMCaHHOM B pa3z. 3.5. Eciu pa3mepsl HACOCHOM CTaHIIUM
C y4YeTOM MOJYJBHOW CHCTEMBl OKaXyTci TI0 UIMpUHE WIKW JUIMHE OOoJjblle, HEXeNIu
OPUEHTHUPOBOYHO ONPECICHHbIE, CIEAYEeT YBEJIUYUTh IPOCTPAHCTBO MEX]IY HACOCAMH, UTO
co3laer ymoOcTBa MpH 3KciryaTauuu. Ilpw 3TOM HCHONB3YIOTCS MOHTAXHbIE BCTaBKM Ha
TpyOOINpoBOIaxX.



[Ipn okoHYaTEeNbHOM HA3HAYEHHHM pPa3MEPOB HACOCHOM CTaHIMU HEOOXOAMMO YYeCTb
B3aMMHOE pa3MeUIeHHe TPYOOIPOBOJOB M KOHCTPYKTHUBHBIX 3JEMEHTOB 3[aHMS, HalpUMeED,
KOJIOHH.

7. YBSI3bIBAIOTCSI OTMETKH I10J1a MAIIMHHOTO 3aJla U BCIOMOTraTeIbHbIX nomerienuit. [Ipu
HEOOXOMMOCTH YCTPaMBAIOTCS JICCTHHUIIBI, MPOXObI, IUIOmMAAKH. s obOecneueHus mpoxona B
mo0yl0 4YacTh MAaIIMHHOTO 3aja MpeaycMaTpHUBAIOTCS MEpexoiabl depe3 TpyOompoBonabl. Bosie
3aJIBI)KEK C BBICOKOPACIIONIOKEHHBIMH MaXOBHUKAaMH MPEIYCMAaTPUBAIOT TUIOMIAAKH 0OCTY)KUBaHUS
Ha yJ00HOM BBICOTE.

EmkocTi B cucremax BOJOCHAOXKEHHS B 3aBUCHMMOCTH OT Ha3HAYCHHS JIOJDKHBI BKIIOYAThH
PEryIUPYIOIIHNMA, TOXKAPHBINA, aBAPUHHBIN 1 KOHTAKTHBIH 00BEMBI BOJIBI.

[Toxxapuplii 00BbEM BOJABI HAJICKUT NpPEAyCMATPUBATh B CIIydasX, KOIJa IIOJy4eHHUE
HEO0OXOIMMOr0 KOJIMYECTBA BOJBI JUIsl TYHICHHS IIOXKapa HEMOCPEJICTBEHHO W3 HCTOYHHMKA
BOJIOCHA0)KEHUS TEXHUUYECKH HEBO3MOXKHO MJIM SKOHOMUYECKH HEIeeco00pas3Ho.

[ToxapHblit 00BEM BOJIBI B pe3epByapax JOJIKEH ONPEENAThCS U3 YCIOBUS 00ECIICUCHHUS:

MOKapOTYILEHUS U3 HAPY>KHBIX TUAPAHTOB U BHYTPEHHUX [10KAPHBIX KPaHOB;

CHEIHANIbHBIX CPEJCTB MOXAPOTYIIeHHs (CHPUHKIIEPOB, APEHYEPOB U Ap., HE MMEIOIINX
COOCTBEHHBIX pe3epByapoB) cornacHo mir. 5.10 n 5.11;

MaKCUMaJIbHBbIX XO03MCTBEHHO-NIUTHEBBIX W IPOU3BOJCTBEHHBIX HYKJ Ha BECh IEPUOJ
M10’KapOTYILIECHUS.

Bomoemsbl, U3 KOTOPBIX MPOU3BOIUTCS 3a00p BOIBI IS LENeH MOXKApOTYIICHHUS, TOJKHBI
HMMETh NOIbE3/IbI C IUIOLIAIKaMU (IMpPCcCaMM) ¢ TBEPbIM IOKPHITHEM pa3MepamMu He MeHee 12 x 12 m
JUISL YCTAaHOBKH TOKAapHBIX aBTOMOOMIIEH B J1I000€ BpeMs rofia.

[Tpumeuanue - Ilpu onpeneneHun nokapHoro o0beMa BOJBI B pe3epByapax JOIYCKAeTCs
YUUTHIBATH MONOJHEHUE €r0 BO BpeMsl TYIICHHS I10Kapa, €CJIM Moa4a BOIbl B HUX OCYILECTBIIAECTCS
cucremamu BogocHaoxenus [ u Il xareropuii.

[ToxxapHblii 00BEM BOJBI B 0Oakax BOJOHAMOPHBIX OallleH OJKEH pPacCUUTHIBATHCS Ha
TyIIEHWE OJHOIO IOXapa CHapyKU 3JaHHUS U BHYTPU 3JaHUSI B TEUEHHE AECATHU MHUHYT IpU
OJTHOBPEMEHHOM HauOOJIbIIIEM PAacX0/1€ BOJIbI HA IPYTHe HYXKIBL.

[Tpumeuanue - [Ipu 06OCHOBaHMM JOMYCKAeTCsl XpaHEHUE B Oakax BOJOHANOPHBIX OallleH
MIOJTHOTO TOKAPHOT0 00beMa BOBI.

[Ipy mnonmadye BOABI MO OJHOMY BOJOBOJAY B €MKOCTSIX CIEAYyeT IpelycMaTpuBaTh
JIONIOJTHUTENBHBIN 00bEM BO/IbI HAa TIOXKAPOTYILIEHHE.

[Ipumeuanue - JlOmMONHHUTENBbHBIH O0BEM BOJBI Ha TOXKAPOTYIIEHUWE [OMYCKAeTCs He
npegycMaTpuBaTh MpH JJIMHE OAHOM JIMHUM BOAOBoja He Oosiee 500 M Ui MOCENEHUN ¢ YMCIOM
xutened o 5000 wen., a Takke I 00BEKTOB DKOHOMHUKH IPHU PAcXoje BOIBI HAa HAPYKHOE
nokaporyienue He 6onee 40 ii/c.

OO01iee KOIMYECTBO pE3epByapoOB OJHOIO HA3HAYEHHUsI B OJHOM BOJIONIPOBOJIHOM Y3Ji€
JIOJKHO OBITH HE MEHEE JIBYX.

Bo Bcex pesepByapax B y3ii€ HaWHU3IIME U HAUBBICUIME YPOBHHU IOKAPHBIX, aBAaPUMHBIX U
PEryIupyromux 00beMOB JOKHBI ObITh COOTBETCTBEHHO HAa OJIMHAKOBBIX OTMETKAX.

[Tpy BBIKJIIOUEHHWH OAHOTO pe3epByapa B OCTAIbHBIX JOKHO XpaHUThcs He MeHee 50%
MOKapHOTO U aBapUitHOr0 0ObEMOB BOJIBI.

O6opynoBaHue pe3epByapoB MOJKHO 0OecleyuBaTh COXPAHHOCTh IOXKApHOTO o0beMa
BOJIbI, a TAKXKE BO3MOXXHOCTh HE3aBHCUMOTI'O BKIIIOUEHMS M OTIOPOYKHEHUS KaXKJIOTO pe3epByapa.

YCTpolcTBO OTHOTO pe3epByapa JOMYCKAETCA B CIydae OTCYTCTBUSA B HEM MOXXKapHOTO U
aBapuitHOr0 00HEMOB.

XpaHeHue 1MoxapHOro 00bemMa BOJIbI B CIIEUATIbHBIX pe3epByapax MM OTKPHITHIX BOJIOEMAax
JOTIYCKAETCs ISl IPEANPUATAN U HACEJIEHHBIX ITYHKTOB.

O0beM MokapHBIX pe3epByapOB M HCKYCCTBEHHBIX BOJOEMOB HAJICKUT ONPEEISITh UCXOs




W3 pacYETHBIX PACXOJI0B BOJBI U MTPOIOJDKATEILHOCTH TYIICHUS MTOKApOB COTIIacHO 0. 5.2-5.8 u
6.3.

[Ipumeuanus:

1 O6beM OTKPBITBIX MCKYCCTBEHHBIX IMOXKAPHBIX BOJOEMOB HEOOXOJMMO PACCUUTHIBATH C
Y4ETOM BO3MOXKHOTO HWCHApEHHUs BOABI U oOpa3oBaHUs JbJa. [IpeBbIllIeHNE KPOMKU OTKPBITOTO
BOJI0OEMa HaJl HAWBBICIITUM YPOBHEM BOJIbI B HEM JIOJDKHO OBITh HE MeHee 0,5 M.

2 K mokapHBIM pe3epByapamM, BOJIOEMaM U MIPUEMHBIM KOJIOJIaM JIOJDKEH ObITh 0OecIieueH
CBOOOTHBIN TOIBE3/T TOYKAPHBIX MAIIIHH.

3 Y MecT pacnoyio)KeHHs TIOKapHBIX pPE3EepPBYyapoB W  BOJOEMOB JOJDKHBI  OBITh
npeaycmoTpensl ykazatenu mo [OCT P 12.4.026.

KonnuecTBO TOXapHBIX pe3epByapOB WM HCKYCCTBEHHBIX BOJOEMOB JODKHO OBITH HE
MEHEe JIBYyX, MPU OSTOM B KaXKIOM H3 HHUX [JOJDKHO XpaHutbcss 50% oObema BOabl Ha
MO’KapPOTYIIICHHUE.

PaccrosiHue Mexay mokapHbIMH pe3epByapamMHu WIM UCKYCCTBEHHBIMH BOJIOEMaMHU CIEAYET
npuaumarth cornacHo m. HYPERLINK "/I" HYPERLINK "/1" HYPERLINK "/1" 9.11, npu sTom
rojiaya BOJBI Ha TYIIEHUE MOKapa JO0JKHA 00ecleuynBaThCs U3 ABYX COCEIHUX PE3EpBYapoOB WU
BOJIOEMOB.

[ToxxapHble pe3epByapbl UIU MCKYCCTBEHHBIE BOJOEMBI HAIJICKHUT pa3MeliaTh U3 YCIOBHS
o0CITyKMBaHUS UMH 3aHUN, HAXOISIIUXCS B paJHycCe:

IIpU HATMYUHU aBTOHAcocoB - 200 wm;

npu Hammyud Mortormomn - 100-150 M B 3aBHCHMOCTH OT TEXHHUYECKHX BO3MOXKHOCTEH
MOTOIIOMII.

Jlist yBenu4eHusl paamyca OOCIY>KMBAaHUS OIYCKAeTCs IMPOKIATKa OT PEe3epBYyapoB WA
MCKYCCTBEHHBIX BOJIOEMOB TYIHUKOBBIX TPyOOIpoBOo10B AnuHOM He Oonee 200 M.

Paccrostarie oT Toukm 3a00pa BOJBI M3 PE3EPBYAPOB HIIM HCKYCCTBEHHBIX BOJOEMOB [0
smanmid I, IV u V creneHelt orHecTOMKOCTH M JIO0 OTKPBITBIX CKIJIQJIOB TOPIOYHX MaTEpPHAIIOB
IOKHO OBITE He MeHee 30 M, mo 3gaunii | u |l creneneii oruecroiikocTu - He Menee 10 M.

[Tomauy BOABI [JIs1 3aMONHEHUS TOXAPHBIX PE3epPBYapOB U HCKYCCTBEHHBIX BOJOEMOB
CJIeTyeT MpeIyCMaTPUBATh TI0 TTOKAPHBIM PYKaBaM.

Ecniu HemocpencTBeHHBI 3a00p BOABI W3 TOXKApPHOTO pe3epByapa WM BOJOEMa
ABTOHACOCAMH WJIM MOTOIIOMITAMH 3aTPYIHEH, HA/JICKHUT MPETyCMATPUBATH MPUEMHBIC KOJIOIIIBI

oobemMoM 3-5 M’ . Anametp TpyOomnpoBosia, COENUHSIOMIETO pe3epByap UM BOJOEM C NMPUEMHBIM
KOJIOZILIEM, CJeyeT NMPUHUMATh W3 YCIOBHS MPOIYCKa PacyeTHOro pacxoja BOJAbI Ha Hapy>KHOE
noxkaporymenue, Ho He MeHee 200 mMm. [lepen npueMHBIM KOJIOALIEM Ha COEIUHUTEIBHOM
TpyOOIPOBOJE CIEeNyeT yCTAaHABIMBATh KOJIOJEL] C 3aJBMKKOH, IITypBajl KOTOPOH JOJKEH OBITh
BBIBEJICH I10/1 KPBIIIKY JIFOKA.

Ha coeauHuTenbHOM TpyOOIIPOBO/E €O CTOPOHBI HCKYCCTBEHHOI'O BOJOEMa CleayeT
MpeyCMaTpUBaTh PEIIETKY.

[ToxxapHble pe3epByapbl M MCKYCCTBEHHBIE BOJOEMBl OOOPYIOBaTh NEPEIUBHBIMU U
CITYCKHBIMHU TPYOOIIPOBOIaMH HE TPeOyeTCH.

BHe pesepByapa win BOJOHANOpHOW OallHM Ha OTBOJAIIEM (TIOJBOJSIIE-OTBOJISIIEM)
TpyOOIpoBOae cieayeT NpeaycMaTpUBaTh YCTPOMCTBO Ui OTOOpa BOJABI aBTOIMCTEPHAMH U
MOKapHBIMU MalllMHAMH.

Hamopuble pes3epByapsl W BOJOHAINOpHBIE OAallHH MPOTHBOMOXKAPHBIX BOJOIPOBOIOB
BBICOKOTO  JIaBJ€HUS JOJDKHBI ~ OBITh  00OpYHOBaHbBI ~ ABTOMAaTHUYECKUMH  YCTpOMCTBaMu,
00ECTIeYMBAIOIIMMH HX OTKJIFOUYEHHUE IPH MTyCKe TIOYKAPHBIX HACOCOB.

Emxoctu 1 ux 000py1oBaHHE TOJKHBI ObITh 3alUIIEHBI OT 3aMep3aHust BoAbl. [lomyckaercs
peaycMaTpuBaTh MOJIOTPEB BOJBI B MOKAPHBIX pe3epByapax C MOMOIIBI0 BOASHBIX MU TTaPOBBIX
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HarpeBaTeNbHBIX MPUOOPOB, MOJAKIIOUEHHBIX K CHUCTEMaM LEHTPAJbHOTO OTOIUICHUS 3/aHul, a
TaKXXe C IOMOIIBIO 3JEKTPUUECKUX BOJOHArpeBaTesell M rperolnx Kadbemnei

[lo  Ha3HaueHHWIO  BOJOMPOBOJABI  PA3AEISAIOTCS  HA  XO3SMCTBEHHO-TIUTHEBBIC,
MIPOM3BOJICTBEHHbIE M  IMPOTHUBOIIOXKAapHbIE. B 3aBuCMMOCTH OT Hamopa pa3iIuy4aioT
MPOTHBOIOKAPHBIE BOJIOTIPOBO/IBI BEHICOKOTO M HU3KOTO JIaBJICHUSI.

B BomonpoBoax HU3KOTO JaBJICHUS BO BpeMs IMoKapa JAJs COo3JaHus TpeOyeMoro Hamopa
UCTOJNB3YIOT MOXKAPHBIE HACOCHI, KOTOPHIE MOJKIIOYAIOT K IMOKAPHBIM THAPAHTaM C IOMOIIBIO
BCaChIBAIONIMX pyKaBoB. Bce coopykeHHs BOAONPOBOAA MPOEKTUPYIOT TaK, YTOOBI BO BpEMs
OKCIUTyaTallil OHU MPOMYCKAIM pACUETHBI pacxoa BOABI IS MOXKAPHBIX HYXA IpH
MaKCHMaJIbHOM PacXoJie BOJAbI Ha XO3SHCTBEHHO-TUTHEBBIE U MPOM3BOACTBEHHbBIE HYX Ibl. Kpome
TOrO, B pe3epByapax YHCTOH BOAbI W  BOJOHANOPHBIX OAaIIHAX MNPEIyCMATPUBAIOT
HEMPUKOCHOBEHHBINM 3amac BOABI JJIS TYIICHHS II0KApOB, @ B HACOCHBIX CTAHIMSIX BTOPOTO
M0/IbeMa YCTAaHABIUBAIOT ITOKAPHBIC HACOCHI.

HacocHo-pykaBHbIE cCTEMBI, KOTOPbIE COOUPAIOT IPU TYLICHUU MOXKAPOB, TAKXKE SIBISIFOTCS
AJIEMEHTAPHBIMH TIPOTUBOIIOKAPHBIMU BOJIOTIPOBOJAMHU BBICOKOTO JaBIICHUS, COCTOSIIMMHU U3
HCTOYHHMKA BOJOCHAOXEHUS, BOJONMpPHUEMHHKA ( BCACHIBAIOIICH CETKH), BCACBHIBAIOIICH JIMHUH,
OOBEJAMHEHHOW HACOCHOM CTaHIMM IEPBOr0 M BTOPOro MmoabeMoB ( TOXAapHOrO Hacoca),
BOJIOIIPOBOJIOB (MarucTpalibHbIX PYKaBHBIX JIMHUI), BOJOMNPOBOJHONU ceTH (pabouymx pyKaBHBIX
nuHAK) BomompoBoabl MpenHazHaueHbl Ui TPAHCIIOPTHPOBAHHUS BOJBI OT HACOCHON CTaHLIUHU
BTOPOTO MOABEMa K BOJIOIPOBOJHOW CEeTH Topoia WM o0bekTa. Beerma mpenycMarpuBaroT He
MEHee JBYX BOJIONPOBOAOB C TAKHMM pacueToM, YTOOBI NPH aBapHH Ha OJHOM 4Yepe3 BTOPOM
nonaeanock He MeHee /0% pacdyeTHOro pacxona BOAbl Ha TYIIEHUE MOKapoB. BomornpoBojsl
COCAMHAIOT TIEPEMBIYKAMH C 3aBM)KKaMH, C TMOMOIIBI0 KOTOPHIX MOXKHO OTKJIIOYaTh aBapUiHBIC
YUYaCTKHU.

Boponanopueie OamHM TnpenHa3HAUYEHBI JUIS  PETYJIMPOBAHMS HANOpa W pacxoda B
BOJOIPOBOAHON ceTu. VX ycTaHaBIMBAIOT B Haydaje, CeperHEe U B KOHIIE BOJOMPOBOJHOM CETH.
Bopmonanopnast 6amHs COCTOMT U3 OMOpPHI, 0aKa W HIaTpa-yCTPOHCTBA, MPEIOXPAHSIONIET0 0aK OT
OXJIKJEHUS U 3aMEP3aHus B HEM BOJIBI.

BricoTy GamrHu onpenensoT THIPaBINIECKAM PacIeTOM, C YU4ETOM peibeda Ha MECTHOCTH.
OO6bryHo BbicoTa OamHu 15-40M. BMmecTuMocTh 0aka 3aBHCHT OT pa3Mepa BOJAOIPOBOAA, €ro
Ha3HAUYEHUS W MOXKET KoJjeOaThCsi B IIMPOKUX NpeesiaXx: OT HECKOJIbKHX KyOOMETpPOB [0
MAQJIOMOIIHBIX BOJONPOBOJAX JO JECATKOB ThICAY KyOOMETpPOB Ha KPYIHBIX TOPOJICKHUX MU
MIPOMBIIIJICHHBIX BOJOIPOBOIaX. PasmMep perynupyromeii eMKOCTH ONpEeIeNsOT B 3aBUCIMOCTH OT
rpaduKoB BOJOMOTPeONCHUsT M PabOThl HACOCHBIX cTaHuMiA. Kpome Toro, BKIIOYArOT
HETMPUKOCHOBEHHBIN TMOXKapHBIA 3amac Ui TYIICHUS OIHOTO Hapy)KHOTO W OIHOTO BHYTPEHHETO
noxkapoB B TedeHun 10 muH. bak 000pyIdylOT HarHeTaTenbHOW, pa30OpPHON, MEepeluBHOU H
rpsi3eBor TpyOaMu. YacTo HarHeTaTeNbHYIO U Pa300pHYIO TPYObl OOBEIUHSIOT.

Pa3HOBUIHOCTBIO BOJIOHANIOPHBIX OAllleH SBISIOTCS — BOJAOHAIOPHBIE pe3epByaphl, KOTOPbIE
npeaHa3HaueHbl HE TOJBKO JJIS PETYIUPOBAHMS HAIlOpa M pacxoja BOJBI B BOJAOIPOBOTHON CETH,
HO U JUIS XpaHEHUs MPOTHBOIIOKAPHOTO 3amaca BOABI JJIsl TYHICHHS MOXKapoB B TEUEHUHU 3 YacoOB.
PesepByapsbl pacronararor Ha BO3BBIIICHHBIX MECTaXx.

Bononanophsie pe3epByapsl U OalllHU BKIIOYAIOT B BOJOIPOBOHYIO CETh MOCIEI0BATEIBHO
U mapajuienbHo. [Ipu mocmegoBaTenbHOM BKIIFOUEHHH Yepe3 HUX MPOXOIUT BCs BOJA OT HACOCHBIX
cTaHUui. B 3TOM ciydan HarHeTaTesnbHYIO U pa300pHY0 TpyObl HE OOBETUHSIOT, U OHU paboTaroT
paznenbHO. [Ipn MHUHUMaITEHOM BOOTIOTPEOICHUH M3ITUIIIKHA BOJIBI HAKATUTMBAIOT B PE3epPBYyape MITH
B 0Oake, a MPU MaKCHUMAaJIbHOM 3TOT 3arac HaMpaBJISIOT B BOJOIPOBOIHYIO CETh.

BogomnpoBogHast ceTb- CiIyXuT uis U OecriepeOONHOro TPaHCHOPTHPOBAHHUS BOJBI K
MOTPEOUTENSIM B TPEOYEMBIX KOJTUYECTBAX O] HATOPOM, JOCTATOYHBIM ISl TIOJJaYH BOJIBI K CaMOM
OTJANIEHHOMN U BBICOKOPACIOJIOXKEHHONW TOUKe BOAOpa3dopa, a TakxkKe JIsl TYILIEHHUS MT0KapoB.



BoponpoBogHble ceTH pa3fensAloTCs Ha KOJBLEBbIE M TYNUKOBbIE. B KOIBIEBBIX
BOJIONIPOBOJIHBIX CETAX B OTJIMYME OT TYNHKOBBIX MOXHO BBIKJIIOYATh AaBAPHHHbBIE YYaCTKH
TpyOOIpOBOJOB 0€3 MpeKpalleHHs M0Jaud BOJbl B MOCIEIYIOIIME YYaCTKU, KPOME TOro, B HUX
MEHBIIIE CHJIAa THIPABINYECKOT0 yuapa. B To jxe Bpemst o01mast mpoTsKEHHOCTh, a, CIe0BATENIbHO,
U CTOMMOCTb KOJIBbLIEBBIX CETEH 3HAUUTENBHO BBIIIE, YEM TYITUKOBBIX CETEH.

B cBsI3M ¢ 3THM KOJBLIEBBIE CETH NMPUMEHSAIOT OOBIYHO B TOPOACKHX M MPOU3BOJCTBEHHBIX
BOJIOTIPOBOJIAX, a TYITUKOBBIE — [T CHAOXKEHHU HEOONBIINX MOCEIKOB, )KUBOJIHOBOJYECKUX (pepM u
T.4. YToOB!I BoZa B TpyOax 3UMMOI He 3amep3aia, UX MPOKJIAAbIBAIOT HUXKE TIIyOMHBI IPOMEpP3aHUs
rpyHTa. Hampumep, /Ui cpeqHeil mMosiochl Hallel CTpaHbl TNIyOHMHY 3al0KEHHS BOJOMPOBOIHBIX
ceTel mpuHUMarT 2.5 — 3 M.

[Ipyu mnpoxiazgke BOAOBOJOB B JBE WIM Ooiee IUHHUM HEOOXOAWMOCTh YCTpPOWCTBA
NEPEKIIOYEHNH MEeX/1y BOJOBOJAMHU OIIPEIEINSeTCS] B 3aBUCHMOCTH OT KOJMYECTBA HE3aBUCUMBIX
B0/103200PHBIX COOPY)KEHUH WJIM JMHUN BOJOBOJOB, MOAAIOUIMX BOAY HMOTPEOUTENIO, IPU STOM B
cllyyae OTKJIIOUEHMs OJHOIO BOJOBOJA MJIM €ro y4acTKa HYXJbl HOXAapOTYILEHUS JOJDKHBI
obecnieunBatbes Ha 100%.

[Tpu mpokiiaagke BOJOBOJA B OJAHY JIMHUIO M TOZa4ye BOJBI OT OAHOIO MCTOYHMKA JOJKEH
OBITh TPEAYCMOTpPEH O0BEM BOJBI JUIS IIeNIei MOXKAPOTYIIEHUSI Ha BpPEeMs JMKBUJAIMN aBapHH Ha
BosoBoJe. Ilpu monavye BOJbI OT HECKOJIbKUX MCTOYHUKOB aBapUiHBIA 0O0BEM BOJII MOXKET OBITh
YMEHBIIIEH.

BononpoBoaHble ceTH OKHBI ObITh, Kak INPaBHIIO, KOJIbLEBBIMU. TyNHMKOBBIE JIMHUU
BOJIOIIPOBOJIOB JIOIYCKA€TCs HPUMEHSATH: JJIs TOJa4d BOJbl HA IPOTUBOIOXAPHBIE WM Ha
XO035ICTBEHHO-TIPOTUBOIOXKAPHbIE HYK/Ibl HE3aBUCUMO OT pacxo/ia BOJIbl Ha MOKAPOTYIIEHUE - IPU
mumHe il He cBeie 200 M.

KoublieBanre HapyXHbIX BOJONPOBOAHBIX CETEHl BHYTPEHHUMH BOJONPOBOJHBIMU CETSIMU
3/1aHUM U COOPYKEHUH HE JIOMYCKAETCS.

[Tpumedanue - B moceneHMsIX ¢ YUCIOM JKUTEIEH 0 5 THIC. Yel. M pacxoJ0M BOJbI Ha
HapyXHOe ToxaporymeHue a0 10 JI/c WM npu KOJMYECTBE BHYTPEHHUX IOXAPHBIX KPAHOB B
3MaHUM 70 12 1omycKaroTcsl TYNHMKOBBIE JIMHUU JIMHOM Oosiee 200 M mpH yCIOBHM yCTpOMHCTBa
MIPOTUBOMOXKAPHBIX PE3E€pPBYapOB WM BOJOEMOB, BOJOHAMOPHOM OalIHU WM KOHTppE3epByapa B
KOHIIE TYIUKA, COAEPKAIINX MOJIHBIA NOXKapHBIA 00bEM BOJIBI.

[Tpu mmpuHe npoes3xeil yactu 6osee 20 M nonmyckaercs NpOKJIaAKa AyOIUPYIOUINX JTUHUMN,
HCKJIIOYAIOUINX NIEPECEUEHHE NTPOE3KEN YaCTH BBOJAMM.

B sTux cinyyasx mno)kapHble THIPAHTHI CIIEYET YCTaHABIMBATh HA CONPOBOAMTEIbHBIX WU
TyOIUPYIOIINX JTUHUSIX.

[Ipu wmupuHe mnpoe3xeld yacTU B Mpeaenax KpacHbIXx JuHMM 60 M u Oonee ciexyer
paccMaTpUBaTh TaK)Ke BapUaHT MPOKJIAIKU CeTel BOJAOMPOBOJIA 10 00EUM CTOPOHAM YJIHII.

[TosxapHble THUIPAHTHI HAIJIEKUT MpPEIyCMAaTpUBaTh BIOJIb aBTOMOOMJIBHBIX JOpPOr Ha
pacctosHUM He Oonee 2,5 M OT Kpas mpoe3xell 4acTd, HO He ONMke 5 M OT CTeH 3/aHui;
JIOTTYCKaeTCsl pacnosiaraTb F’UAPAaHThI HA MPOE3kKEH YacTH.

[ToxxapHble THUAPAHTHI ClEAyeT yCTAaHABJIMBAaTh HAa KOJIBLIEBBIX YYacTKaX BOJIONPOBOIHBIX
nuHAA. JlommyckaeTcs ycTaHOBKa TUAPAHTOB Ha TYMHKOBBIX JIMHUSX BOAOIPOBOIA U MIPUHATHEM MEp
MPOTHUB 3aMep3aHMsl BOJIbI B HUX.

PaccTtaHoBka moOXapHBIX THUJPAHTOB Ha BOJOMPOBOJHOW CETH [JOJDKHA OOecreunBaTh
MOKapOoTYyIIeHUEe JTI000ro 00CIy)KHBaEMOT0 IaHHOW CETBIO 37aHHUs, COOPYKEHHUS UM €r0 4acTH He
MeHee YeM OT JIByX TMAPAaHTOB MPH PAcXojie BOAbI Ha HapyXHOE MoxapoTyuieHue 15 ji/c u 6osee u
OJTHOTO - TPH pacxojie BOJAbl MeHee 15 5/c ¢ yd4eToM MpOKJIaJKU PYKaBHBIX JIMHUM JUIMHOW, MO
JI0pOraM C TBEPABIM MOKPBITHEM.

Paccrositnne Mexay TUApaHTaMU OINpPEAEsIeTCs PacyeTOM, YUUTHIBAIOLIMM CYMMAapHBIN
pacxo BOJbI Ha MOXKAPOTYIIEHUE U IPOIMYCKHYIO CIIOCOOHOCTh YCTAHABIMBAEMOT'0 THIIA THAPAHTOB
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rae % - MpOM3BOAUTENBLHOCTD TTOXKAPHOI CTPYH, JI/C.

[Tpumeuanue - Ha cetu BoJonpoBoja HaCENEHHBIX MMyHKTOB ¢ YyucioM xuteneit g0 500 uer.
BMECTO FMAPAHTOB JIOMYCKAETCSl YCTaHABIMBATh CTOSKH JuaMeTpoM 80 MM € IIO’KapHBIMU KpaHAMH.

[TosxapHble TUIPAHTHI TOJDKHBI HAXOJUTHCSI B MCIPABHOM COCTOSIHMM, a B 3UMHEE BpeMs

JIOJDKHBI OBITh YTETIJICHBI M OUMINATHCS OT CHEera u JibJa. Jloporu U moabe3 bl K MCTOYHUKAM
MIPOTUBOMOXKAPHOTO BOJOCHAOKEHUS JOKHBI 00ECIeUnBaTh MPOE3/ MOKAPHON TEXHUKU K HUM B
mo0oe Bpems roja.

Y ruapaHToB U BOAOEMOB (BOJOMCTOYHUKOB), a TAKXKE [0 HAMPABJICHUIO JBUKECHUS K HUM,
JOJKHBI OBITH YCTAHOBJIGHBI COOTBETCTBYIOIIME YKa3aTelu (OOBEMHBIE CO CBETHJILHUKOM WITU
IUIOCKME, BBINOJIHEHHBIE C MHCIOJIB30BAHUEM CBETOOTPAXKAIOLIUX IOKPBITHHM, CTOWKHX K
BO3JICHCTBUIO aTMOC(EPHBIX OCAJKOB M COJMHEYHON panuanuu). Ha HMX DOMKHBI OBITH UYETKO
HaHEeCEHBI U(PBI, YKa3bIBAIOILINE PACCTOSHUE 10 BOJOUCTOYHUKA.

BopompoBoaHble NTUHUM, KaK MpaBWIO, CIEAyeT MpOKIaAbiBaTh moj 3emieid. [lpu
TEIUIOTEXHUYECKOM M TEXHUKO-DKOHOMHYECKOM OOOCHOBAHMM [IOIYCKAlOTCA Ha3eMHas U
HaJ3eMHasi MPOKJIAJIKH, MPOKIAJKa B TOHHENSAX, a TAaKKe MPOKIAJKa BOJOMPOBOJHBIX JIMHUN B
TOHHEJIIX COBMECTHO C JPYIMMH T[OA3EMHBIMM KOMMYHHUKALUAMH, 3a HCKJIIOYEHHUEM
TpyOONPOBOIOB, TPAHCIIOPTUPYIOLIUX JIETKOBOCITIAMEHSIOIINECS U TOPIOYHE )KUIKOCTH U TOPIOYne
razpl. [lpu mpoknaake JTUHUNA MPOTUBOMOXKAPHBIX (M OOBEIUHEHHBIX C MPOTUBOIIOXKAPHBIMHU)
BOJIOIIPOBOJZIOB B TOHHENAX MOKapHBbIE THIPAHTHI JOJDKHBI YCTaHABIMBAThCs B Konoauax. [lpu
Ha3eMHOM M HAJ3€MHOM MpOKJIaJKe BOJONPOBOJAA HAA3EMHBIE THMJIPAHThl YCTaHABIMBAOTCS
HEMOCPEACTBEHHO Ha ceTH. [Ipu 3TOM mo’kapHble THMAPAHTHI U OTKJIIOYAIOLIAs apMaTypa JOJKHBI
pa3MeniatbCcsi B Ha3eMHBIX KaMepax, HCKIIOYAIONIMX 3aMep3aHue MOKapHBIX THAPAHTOB MpU
OTPHULIATENBHBIX TEMIIEPATYPAX HAPYKHOI'O BO3/1yXa.

[Ipy mnoa3eMHOM  TpPOKIaAKE JIMHUA  NPOTHUBOIIOXKAPHBIX U OOBEAMHEHHBIX C
MPOTUBOMOXKAPHBIMK  BOJAOIPOBOJOB  3allOpHAsl, pEryJupyromas U  OpeloXpaHUTEIbHas
TpyOOIpPOBOIHAS apMaTypa OJDKHA YCTAHABIMBATHCS B KOJIOAIAX (Kamepax).

3anopHasi apMaTypa Ha BOAOBOAAX U JTUHUSAX BOJOMPOBOIHON CETH TOJKHA OBITH C PYYHBIM
WM MEXaHUYECKUM IPHUBOJOM (OT MEPEIBHKHBIX CPEJICTB). YCTAaHOBKA MOXKapHBIX TMAPAHTOB B
00111eM KOJIO/IIE ¢ 3aTIOPHOI apMaTypoid, UMEIOLIEH 37eKTPONIPUBO/I, HE JIOMYyCKAeTCsl.

VYcraHoBKa 3amopHOM apMaTypbl BHE KOJOAIEB (Kamep) JOIMyCKaeTcs Mpu 0OOCHOBAHHWH B
CHELUATbHBIX TEXHUYECKUX YCIOBHUSAX.

3aaBmkKU (3aTBOpBI) Ha TpyOOmMpoBOJax J0OOro auaMerpa MpU JUCTAHIIMOHHOM WM
ABTOMATUYECKOM YIPABICHUU JAOJKHBI OBITH C AIIEKTPOIPHUBOIOM.

JlonyckaeTcsi mpUMEHEHHE MHEBMAaTUYECKOT0, THPABINYECKOTO WJIM AJIEKTPOMArHUTHOTO
MPUBOJIA.

[Tpu oTCcyTCTBMM AMCTAHIIMOHHOTO MJIM aBTOMAaTHUYECKOTO YIPAaBJIEHUS 3allOPHYIO0 apMaTypy
muamerpom 400 MM U MeHee clellyeT MpelycMaTpuBaTh C PyYHBIM MPUBOJOM AMAMETPOM Oolee
400 MM - ¢ 3JIEKTPUYECKUM MPUBOJOM UM TUIPABINYECKUM MIPUBOJIOM; B OT/EIBHBIX CIIydasx MpH
000CHOBaHUU JOIyCKaeTCsl yCTaHOBKA apMaTypsl Auamerpom 6omee 400 MM ¢ pydHBIM TPUBOJIOM.

Bo Bcex cnydasx crienyer mnpeaycMaTpUBaThb BO3MOXKHOCTb PYYHOTO OTKpPBIBAaHUS U
3aKpbIBaHUS apMaTyphl.

[Ipu ompeneneHun pa3MepoB KOJOIIEB MHHUMAaJbHbIE PAcCTOSHUS A0 BHYTPEHHHUX
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MOBEPXHOCTEN KOJIO/LA HANJIC)KUT IPUHUMATD:

0T cTeHOK TpyO mpu nuamerpe Tpyo no 400 mm - 0,3 M, ot 500 no 600 mm - 0,5 M, Gonee
600 MM - 0,7 m;

OT MIockocTH (anma npu auamerpe Tpyo mo 400 mm - 0,3 M, 6ostee 400 mM - 0,5 Mm;

OT Kpas pactpyba, obpareHHoro K crexe, npu auamerpe tpyo mo 300 mm - 0,4 m, Gonee
300 MM - 0,5 m;

oT HH3a TpYOsI 10 nHa npu auamerpe Tpyo a0 400 mm - 0,25 m, ot 500 1o 600 MM - 0,3 M,
6omee 600 MM - 0,35 Mm;

OT BepxXa LITOKA 33/IBIYKKU C BBIIBWKHBIM muHeneM - 0,3 M;

OT MaxOBHKa 33/IBM)KKH C HEBBIIBUKHBIM IIMUHJENEM - 0,5 M;

OT KPBILIKU TUPAHTA IO KPBIIIKK Koyioaa He 6ojee 450 MM 110 BEpTHUKAIH, @ pAaCCTOSHUE B
CBETY MEX]ly TUIPAHTOM M BepxoM oOeuaiiku He MeHee 100 mm;

BBICOTA pa0b0OYeii 4acTH KOJIOAIEB JOHKHA OBITh HE MeHee 1,5 M.

Bri6op nuametrpoB TpyO BOJOBOJOB U BOJONPOBOAHBIX CETEH HAJICKUT MPOU3BOIUTH Ha
OCHOBAHUU TEXHUKO-I)KOHOMHUYECKHX PACUETOB, YYHTBHIBAs MPHU 3TOM YCIOBUS MX PaOOTHI INpH
aBapUITHOM BBIKJIFOUEHUU OTENIbHBIX YYaCTKOB.

JuameTp TpyO BOIONPOBOAA, OOBEIMHEHHOTO C MPOTHUBOMOXKAPHBIM, B TOPOJICKUX OKPYTax
(moceneHusx) U Ha MPOM3BOACTBEHHBIX OOBEKTaxX MOJkKeH ObITh He MeHee 100 MM, B CelIbCKUX
IIOCEJICHUSX - HE MeHee 75 MM.

I'unpanT nmokapHbIil IpeqHa3Ha4YeH Al 0TOOpa BOJIbI M3 BOJOIPOBOJHON CETH Ha TYIICHUE
noxapoB. OH COCTOUT M3 CTOSIKA, KJIallaHa, KJanaHHOW KOPOOKH, ITOKA, yCTAHOBOYHOW T'OJIOBKH C
pe3b0oit U KpblmKkoil. Eciu ypoBeHb TpPYHTOBBIX BOJ BBICOKHMH, Ha CIYCKOBOM OTBEPCTHH
KJIallaHHOW KOPOOKHU yCTaHaBIMBAIOT OOpaTHBIN KIIalaH.

['unpanTtsl pa3MeniaroT Ha paccTossHuU He Oonee 150 M OUMH OT APYroro B KOJOAIAX HA
MOYKapHBIX MojAcTaBKax. [IpomyckHas crmocoOHOCTh TuapanTa mpu norepsx nasienus 0,1 Mlla 40
71/C, OH COXpaHsAeT TePMETHYHOCTb MPH J1aBlIeHUH ceTu a0 1,5 Mma.

Kononka nmosxapHasi HCHIOB3yeTCsl A1l OTKPBIBAHUS M 3aKPBIBAHHS TIOKAPHOTO TUPAHTA, a
TaKXe NMPUCOEIMHEHMSI TOKAPHBIX PyKaBOB IPU 0TOOPE BOJBI U3 BOAOIPOBOIHON CETH Ha TyLICHHE
noxapoB. OCHOBHBIE YaCTH KOJIOHKH — KOPITYC U TOJIOBKA.

B HmwxHell yacTu Kopityca MMeeTcsl pe3bOOBOE€ KOJIbLO Ui MPHCOSIAUHEHHUS KOJOHKH K
MOKapHOMY THApaHTy. B BepxHeil yacTu pacnoJioKeHbl YIpaBieHHEe KOJOHKON M JiBa maTpyOka ¢
COEMHUTENIbHBIMU TOJIOBKAMHM W JIBa BEHTUJS. Uepe3 CalbHUK K TOJOBKE KOJOHKH IMPOXOAUT
HEHTPATBHBINA KJIFOY ¢ KBAAPATHONH MY(PTON BHU3Y U PYKOSTKOM HABEPXY.

PykosiTKy BpamaroT MpH 3aKpBITHIX BEHTHISAX HAMOPHBIX NaTpyOkoB. [Ipu OTKPBITBHIX
BEHTHJIIX MaXOBHYKH TIOMAAYT B TIOJI€ BPALICHHUS PYKOATKH. TakuM 00pa3oM, KOJIOHKa WMEET
OJIOKMPOBKY, UCKIIOYAIOIIYIO TTOBOPOT IIEHTPATBHOTO KIFOYa MPHU OTKPBITHIX KIAmaHaX HAOPHBIX
naTpyOkoB. CHUMAIOT KOJIOHKY € TUAPAHTA TOJIBKO MPH 3aKPBITOM KJIaIlaHe THAPAHTA.

Jlekimga mo teme 1.5: TpeOGoBanusg mokapHOW 0€30IaCHOCTH K DJIEKTPOOOOPVIOBAHHIO,
TEXHOJIOTHYECKOMY KOHTPOJIO, aBTOMATH3ALMH W CHUCTEME VIIPABJIEHHWS HACOCHBIX CTAHIMN U

pPE3CPBYApPOB

Kareropuu HameXHOCTH SJIEKTPOCHAOKEHHS SJIECKTPONMPHUEMHHKOB COOPYKEHHH CHCTEM
BOJOCHAOXKEHUS CIIeyeT ONpeaeNaTh mo TpedboBanusm [1YD.

Kareropusi Haie’)KHOCTH DJIEKTPOCHAOKEHHUST HACOCHOW CTaHIIMU JOJKHA OBITh TakoW ke,
KakK KaTeropusi HACOCHOM CTaHIUU.

B HacocHBIX CTaHIMSIX CIEAyeT NpeaycMaTpuBaTh HM3MEPEHHE [aBJICHUS B HAOPHBIX
BOJIOBOJIaX U Y KaXXJIOr0 HAaCOCHOIO arperara, pacxoJ0B BOJbl Ha HAMOPHBIX BOJOBOAAX, a TAKKeE
KOHTPOJIb aBapHITHOTO YPOBHS BOJbI B MAIIMHHOM 3aji¢ Ha ypoBHE (PyHIaMEHTOB



JNEKTPOIPHUBOJIOB.

Heo6xoanmo npenycMaTpruBaTh NOCTOSHHBIA KOHTPOJIb HANIPSDKEHHSI B LIETISIX YIIPABJICHUS U
CUTHQJIM3ALMU II0’KAPHBIX HACOCOB.

HacocHble cTaHIMM BCEX HA3HAYEHUH JOJDKHBI IIPOEKTUPOBATHCA, KAaK IIPABHIIO, C
yIipaBJieHHEeM 0e3 IOCTOSTHHOTO 00CITY>KUBAIOIIETO MEPCOHAaa:

aBTOMAaTHUYECKUM - B 3aBHCHUMOCTU OT TEXHOJOIMYECKUX IapameTpoB (ypOBHS BOJbl B
€MKOCTSIX, JABJICHUS WIN PACX0/1a BOJIbI B CETH);

JMCTAHIIMOHHBIM (TEJIEMEXaHUYECKUM) - U3 IYHKTA YIPaBICHHUS;

MECTHBIM - NIEPUOJUYECKH IPUXOIALUINM IIEPCOHAIOM C IIepejauei HE0OXOAUMbIX CUTHAJIOB
Ha MyHKT YNPaBJIEHUS UM IIYHKT C TIOCTOSHHBIM NIPUCYTCTBUEM OOCITYKHBAIOILET0 IEpCOHAIA.

[Ipy aBTOMAaTMYECKOM WWJIM AUCTAHLUOHHOM (TEJIEMEXaHUYECKOM) YIIPABICHUM TOJIKHO
IIPEyCMAaTPUBAThCS TAKXKE MECTHOE YIIPABJICHUE.

B HacocHBIX CTaHIMAX JOJDKHA TPEIyCMaTPUBATHCS OJOKHPOBKA, HCKIIOYAIOIIAsS
HCIOJIb30BaHUE MT0XKAPHOTO0, A TAKXKE aBapUITHOr0 00beMa BOJIbl B pe3epByapax.

VYipaBieHrue MNOXapHbBIMM HAacocaMy CJIE€AyeT NPUHUMATh JUCTAHIMOHHBIM, IpPU 3TOM
OJTHOBPEMEHHO C BKJIIOYEHUEM I10’KapHOI'0 Hacoca J0JKHA aBTOMATUYECKU CHUMAThHCS OJIOKMPOBKa,
3ampeniamias HMCloiIb30BaHUE M0XKAPHOro oO0beMa BOJABI, a TaKXKe JOJDKHBI BBIKJIIOUATHCS
IIPOMBIBHBIE HACOCHI (IIPU MX HAJIMYUM). B MpOTUBOMOXKAPHBIX BOJIONPOBO/IAX BHICOKOTO JaBJICHUS
OJIHOBPEMEHHO C BKJIIOYEHHMEM II0KAapPHBIX HACOCOB JIOJKHBI aBTOMAaTHYECKH BBIKJIFOYATHCS BCE
HAcoChl JPyroro Ha3HA4YeHHs W 3aKpbIBAThCS 3aJBIXKKM Ha IMOJAIOIIEM TpyOOmpoBoje B
BOJIOHATIOPHYIO OAIIHIO MJIM HAIIOPHBIE Pe3epPBYapHI.

B pesepByapax u ©Oakax C 3amacamMd BOJbl Ha LEIM IOXKAPOTYIICHUS CIEdyeT
IpelycMaTpuBaTh M3MEpPEHUE YPOBHEW BOABI M UX KOHTPOJb (MpU HEOOXOAMMOCTH) s
UCIIOJIb30BAaHUS B CUCTEMAax aBTOMATUKH WU NI€Peladll CUTHAJIOB B HACOCHYIO CTaHIIMIO MM IIyHKT
yIpaBJICHUS.

[TyHKT ympaBieHUs CHUCTEMbI HPOTHBOIOXAPHOTO BOJOCHAOXKEHHS NOJDKEH OIEepaTHBHO
MOYUHSATHCS IYHKTY YIPABJIECHUS IPOMBILUIEHHOTO NPEANIPUATHS WA HACEIEHHOTO ITYHKTA.

Jomnyckaercs IperycMaTpuBaTh yIIpaBJICHUE CUCTEMOM IIPOTUBOIIOKAPHOTO
BOJOCHA0XKEHUsI M3 OOBEIMHEHHOTO IyHKTA YIpPaBJICHUS AJI MPOMBILUIEHHOTO NPEANpUsATUs U
KOMMYHQJIBHOTO XO3SIICTBAa IIPU YCIOBHMM OCHAILEHUS J3TONO0 IIyHKTa CaMOCTOSITENIbHBIMU
JUCHETYEPCKUMH  IMUTAaMM W MOyJIbTaMM  YIPABICHUS  CHUCTEMaMU  MPOTHBOIOXAPHOTO
BOJIOCHA0)KEHUSI.

Jucneryepckoe yOpaBJIeHUE CHUCTEMOW TMPOTHUBOIOKAPHOTO BOJOCHAOXKEHHUS JOJIKHO
obecrieunBaTbcss NOPAMOM  TeneOHHON CBS3bI0 MYHKTA YIPaBIEHUS C KOHTPOJUPYEMbBIMU
COOPYKEHMSIMHM, pa3JIUYHBIMU CIIY)KO0aMU SKCIUTyaTallud COOPYXXEHUH, SHEProAuCIEeTYEPOM,
OpraHu3alMen, SKCIUTyaTUPYIOILEH BOJOIIPOBOI, U MIOKAPHOM OXPAHOM.

[TyHKTBI yIpaBlieHUSI CUCTEMBI IPOTUBOINOKAPHOTO BOJOCHA0KEHUS CIeIyeT pa3MellaTh Ha
IUIOINAKaX BOJONPOBOIHBIX COOPYKEHHH B aJMHHUCTPATHUBHO-OBITOBBIX 3/JaHUSX, 3AAHUAX
(GUIBTPOB UM HACOCHBIX CTAaHLIUU.

Jlekuimgs no Tteme 1.6: TpeboBanus IOXKApHOUW  OE30IIACHOCTH K CUCTEMAaM
IPOTUBOIIOKAPHOI'O BOJIOCHAOKEHUS B 0COOBIX MPUPOAHBIX Y KIMMATUYECKUX VCIOBUAX

B paiionax c¢ ceiicMuyHOCTRIO 8 OayuioB W 0Oojee TPH TPOCKTUPOBAHUHM CHCTEM
MPOTHBOIOXKAPHOTO BoJOCHaOkeHus | kateropum u, Kak mnpaBwio, |l kareropum HamIeKHUT
npeaycMarpuBaTtb HCIIOJIB30BAHUEC HE MCHEC JIBYX HCTOYHUKOB BO)IOCHa6)KeHI/I${, AOIIYCKaCTCA
UCIOJIb30BaHUE OJTHOTO MOBEPXHOCTHOI'O UCTOYHUKA C YCTPOMCTBOM B0J103a00pOB B JIBYX CTBOpAx,
WCKJTFOYAIONINX BO3MOKHOCTh OJTHOBPEMEHHOTO TTEPEPhIBa MOAAYH BOIBI.

B cucremax BomocHaOXeHUS NMPHU HUCHOJIB30BAHWU OJHOTO MCTOYHHMKA BOJOCHAOXKEHUs (B



TOM YHCJIe TIOBEPXHOCTHOTO TMPH 3a00pe BOJBI B OJJHOM CTBOPE) B palloHaX C CEMCMHYHOCTHIO 8§
6a;m1oB u OoJiee B €MKOCTSIX HAJUJICKHUT MpelycMaTpuBaTh 00bEM BOJbI HA MOXApPOTYIIECHHE B JBA
pasa GouibIire.

PacueTHOE 4KCIIO OJJTHOBPEMEHHBIX MOXKApPOB B pallOHAX ¢ CEMCMUYHOCTHIO 9 1 OaisioB Oosee
# HEoO0X0UMO MPUHUMATHh HA OAWH OoJible, yeM ykazaHo B mi. 5.1, 6.1 u 6.2 (3a uckirodeHuemM
MIOCEJIEHUH, MPOMBIIUICHHBIX OOBEKTOB M OTAEIBHO CTOSIUX 3JaHUN INPH PacXoje BOJbl Ha
HapyXHOE TIoXapoTyieHue ue 6onee 15 i/c).

B paifonax c ceificMuuHOCTBIO 7 0ayuioB W Oojee JUlsl MOBBIIEHUS HAIEKHOCTH pabOThI
CHCTEM  MPOTHBOIOKAPHOTO  BOJOCHAOXKEHHSI  CIEAYeT  paccMaTpuUBaTb  BO3MOXKHOCTD:
paccpeloTOUYEHHUs] HalOpPHBIX PE3epBYapoOB; 3aMEHbl BOJOHANOPHBIX OallleH HalOpHBIMU
pe3epByapamMu;  yCTPOWCTBa  MEPEMBIYEK  MEXAY  CETSIMHU  XO3SHCTBEHHO-IIUTHEBOIO,
IIPOM3BOJICTBEHHOTO M IPOTHBOIOXKAPHOIO BOJONPOBOAA, a TaKXKe I10Jaud HeoOpaboTaHHOM
00e33apaykeHHOM BOJIBI B CETh MPOTUBOIOKAPHOTO BOJOIIPOBO/IA.

B paiionax c¢ celicMuuHOCTBIO 7 6a/UI0B U O0JIee HACOCHBIE CTAHLIUU MPOTUBOIOKAPHOTO U
XO3SICTBEHHO-TIUTHEBOTO BOJOCHAOKEHHS, KaK TMPaBHIIO, HE JIOMYCKaeTcs OJOKHpPOBATH C
IIPOU3BO/ICTBEHHBIMH 3/IaHUSIMH U COOPYKEHHUSMHU.

B cnyyae OIOKMpPOBKM HACOCHBIX CTAHIMHA CO 3/aHUSMH M COOPYKEHUSMH HEOOXOIUMO
pegycMaTpuBaTh MEpOINPHATHS, UCKIIOYAIOUIME BO3MOXKHOCTH 3aTOIUICHHMS MAIIUHHBIX 3aJI0B U
ITOMEILEHUH 3JIEKTPOYCTPOICTB MPU HAPYIIEHUH T€PMETUYHOCTH EMKOCTHBIX COOPYKEHUH.

B paiionax ¢ ceificMuyHOCTBIO 7/ OajuloB M Oojiee KOJIMYECTBO PE3EPBYapoOB OJHOTO
Ha3HAYEHUS B OJIHOM BOJIOIPOBOJHOM Y3JI€ JOJKHO OBITh HE MEHEE JABYX, IPU 3TOM COEIUHEHHE
KaX/J0r0 pe3epByapa C MOJAIOIIMMU W OTBOJAILMMHU TpyOONpOBOAAMU JIOJDKHO — OBITH
CaMOCTOSITENIbHBIM, 0€3 YCTpOWCTBA MEXAYy COCEOTHHUMH pe3epByapamMu OOIIeH Kamepsl
NEePEKIII0YEHUS.

B paiionax c ceiicMuuHOCTbIO / OamyioB M OoJiee KecTKas 3ajAeika TpyO B CTEHaxX H
¢byHnamMeHTax 37aHMA He jgomyckaercs. PasMepbl oTBepcTHM a1 mpoxojaa TpyO JOJKHBI
o0ecrieunBaTh 3a30p 1O nepumeTpy He MeHee 10 cM; Ipy HAIMYHUU MTPOCAIOYHBIX TPYHTOB 3a30p 110
BBICOTE JOJDKEH ObITh He MeHee 20 cM; 3aienka 3a30pa JOJDKHA BBINOJHATHCA M3 IJIOTHBIX
AIACTUYHBIX MATEPHAJIOB.

VYcrpoiicTBo mpoxona TpyO uepe3 CTEHbl NOJ3€MHOM 4YacTW HACOCHBIX CTaHUMHA U
€MKOCTHBIX COOpPY)KEHHH J[IOJDKHO MCKIIIOYaTh B3aUMHbIE CEHCMUYECKHE BO3/CHCTBHUS CTEH H
TpyOonpoBooB. Kak mpaBuiio, uist 3TON eI TOHKHBI IPUMEHSATHCS CalbHUKH.

IIpn ycTpoicTBE NPOTHUBOIIOXKAPHBIX BOAOIPOBOJOB B palOHaX C BEYHOMEP3JIBIMU
TPYHTaMH U1 IPEJOXPAHEHHs TPAHCIOPTUPYEMOM BOJBI OT 3aMEp3aHusl NPELyCMaTPHUBAIOTCS
TEIJIOBAs. M3OJISIIMST TPYOOIIPOBOJIOB; IMOJOTIPEB BOJIbI; MOAOIPEB TPYOOIPOBOIOB; HEMpPEPHIBHOE
JBM)KEHUE BOJBI B TPYOONPOBOJaX; MOBBIIIEHUE THIPOJANHAMHUYECKOTO TPEHUsI B TPYOOIPOBOJAX;
MIPUMEHEHHUE CTAJIbHON apMaTypbl B HCIOJIHEHHM, YCTOMYMBOM MPOTHB 3aMEp3aHMs; YCTaHOBKa
aBTOMAaTHYECKUX BBIITYCKOB BOJBI.

PezepByaper BMectumocThio 10 100 M JIOITYCKAeTCsl pa3MeniaTh B OTAILTUBAEMBIX
MTOMENIEHUAX C YCTPONCTBOM BEHTHIIMPYEMOIO MTOATIOIbS.

B paiionax ¢ BeYHOMEP3/IBIMA I'PYHTAMH MHHUMAaJIbHAs TEMIEpaTypa BOABI B BOJAOBOJAX U
CeTsIX JOJKHA OMPEENIThCS TEIUIOTEXHUYECKUMHU PACUETaMH.

IIpy OTCYTCTBMHM TEIIIOTEXHUYECKHX PACUETOB TEMIIEPATypy BOJbI B KOHIEBBIX YYaCTKax
CETH U BOJOBOJOB JIOMYCKAETCS MPUHUMATH TSl TPYO AHAMETPOM:

1o 300 MM - He MeHee 5°C;

cBeie 300 mMm - He meHee 3°C.
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Jlexmus 1mo Teme 1.7: CrenmanbHbIC HAPYKHBIE TPOTHBONOKAPHEIC BOAOIPOBOIEI BRICOKOTO
JaBJICHU A

[IpoTrBOMOXKapHBIE BOJOMPOBOABI BBHICOKOTO [ABJICHUS YCTPAaUBAIOT TOJBKO Ha TeX
MPOMBIIIICHHBIX TPEANPHUATUSAX, TJI€ 3T0O 000CHOBAHO TEXHUKO-DKOHOMUYECKHMHU PACUETaMH.

[IpoTuBONOXKapHBIE BOJONPOBOJA BBICOKOTO JIaBJCHHUS TNpeJHa3HAYeH [UIs [0Jadu
pacyeTHBIX pPAacXOJOB BOJBl HA TYIIEHWE OYAroB II0Xapa, NPUTOTOBICHUE BO3YIIHO-
MEXaHUYECKONM WM XUMHYECKOMW T[I€HbI, OXJaXKICHUS TOpALIEr0 U PAJOM  CTOAIIETO
obopynoBanus. 3a00p BOABI U3 BOAONPOBOJA OCYIIECTBISIETCS Yepe3 TUAPAHTHl MOXKAPHBIMU
pyKaBaMH HJIM HACOCaMHU, a TakxKe JIaeTHBIMH CTBOJIAMU U Yepe3 KOJIbIla OPOILIECHUS.

[TpoTHBOMOKapHBI BOAOMPOBO]] BHICOKOTO JABJICHHS, MOBBIIIAEMOTO TOJBKO BO BpEMs
Mokapa, HaXOJUT IIUPOKOE MPUMEHEHHE Ha IMPOMBIILICHHBIX OOBEKTaX BBICOKON MOKapHOU
OTAaCHOCTH. 3a4acTyl0 MPOTUBOMOKAPHBIE BOIOIPOBOIBI BEICOKOTO JIaBJICHUS ( TIOBBIIIAEMOTO BO
BpeMs ToKapa) OOBEAUHSIOT C XO3SiCTBEHHO-IIMTHEBBIM BOJOIPOBOAOM, U PabOTa 3IEMEHTOB
ATOH CHCTEMBI BOJOCHAO0XKEHHUsS pPETIaMEHTHPYET BO3MOXKHOCTh YBEIMYEHHUS HAmopa Jyis
MOXKApPOTYILIEHUsI TOJBKO B XO3AMCTBEHHO-NIUTHEBOM ceTH 0Oe3 M3MEHEHUs Hamopa B
MPOMBIIJICHHOM BoJonpoBojae. [losToMy mpu mokape He HapymIaroTCs IMPOU3BOJCTBEHHBIC
MIPOLIECCHI, CBA3aHHBIE C U3MEHEHHUEM JaBJICHUS BOJBI B BOJIOMPOBOJIHOM CETH.

[IpoTuBonOXKapHbI BOJONPOBOJ BHICOKOI'O JaBJIEHMS, OOBEIUHEHHBINH C XO3iHCTBEHHO-
MUTHEBBIM, II€JIECOO0PAa3HO  yCTpauBaThb MOTOMY, UTO C€Th  XO3AWCTBEHHO-NIUTHEBOTO
BOJIOIIPOBOJA, Kak IpaBWilo, OOjiee pa3BETBIICHHAs, Y€M IMPOU3BOACTBEHHAs, U OXBaTbIBACT
HauOOJBIIYI0 YacTh TeppuUTOpuu oOBekTa. [Ipm HaMUYUM TakuX BOJONPOBOAOB BOMY IS
HApPY>KHOTO IMOKaPOTYIICHUSI MOXXHO OTOMPATh HEMOCPEICTBEHHO OT T'HIPAHTOB 0€3 MPHUBO3HBIX
HACOCOB, a JJsi BHYTPEHHEro MPOTHUBOMOXAPHOTO BOJOCHAOXKEHHS YCTPaWBalOT B 3/IaHUU
MOKapHBIE CTOSIKU C MOKaPHBIMH KpaHAMHU.

[TpoTuBOMIOXKAPHBIN BOJIOTIPOBO/T BBICOKOTO JTABJICHUS yCTpauBaeTcst Ha
He(renepepabaThIBalONIMX W XHMHYECKHMX KOMOHMHATax, JecoOupkax, HedTebazax u p.
CrammioHapHBIE HAcOCHl B JTOM cly4dae OOOpYHYIOTCS CIEIHaJbHBIMH  YCTPOWCTBAMH,
o0ecreyrBaroOIUMU ITyCK UX HE MO03Ke 5 MUH MOCIIe 110/1a4M CUTHAJIa O BO3SHUKHOBEHUH IOXKapa.

B npoTtuBOnoX)apHBIX BOJOMPOBOIAX BBHICOKOTO JABJICHUS HANOp B CETH, HEOOXOIMMBIH
JUId TYLWIEHHUs T0XKapa, CO3AaeTCsl CTALMOHAPHBIMM HACOCaMH. OTH HAcOCHl JOJDKHBI OBITh
000py/I0BaHbl YCTPONCTBOM, OOECIIEUMBAIONIMM IYCK MX HE IO3JHEE YeM uepe3 5 MHH I0cCIie
BO3HUKHOBEHUS MOXKapa.

B npoTtuBOnoOX)apHBIX BOJOMPOBOIAX BBHICOKOTO JABJICHHUS HANOpP B CETH, HEOOXOIMMBIHA
JUIs TYLWIEHHUs T0XKapa, CO3AAeTCsl CTALMOHAPHBIMM HACOCaMH. OTH HAcOChl JOJDKHBI OBITh
000pyI0OBaHbI YCTPOMCTBOM, OOECIIEUMBAIONIMM IYCK MX HE MO3JHEE YeM Yepe3 S MHUH IOocIe-
BO3HUKHOBEHUS TOXkKapa.

B mporuBomOXkapHBIX BOJOMPOBOAAX BBICOKOTO JaBJICHHS HAmoOp, pa3BUBAEMbIN
HAacocaMH, JI0JKEH 00eCIeYnTh BBICOTY KOMIAKTHON cTpyd 10 M Ha OTMETKE HauBBICIICH TOUKH
CaMoro BBICOKOTO 3/1aHUS.

B mnporuBomokapHBIX BOJONPOBOAAX BBICOKOTO JABJICHHUS HAmop, pPa3BUBAEMBbIH
HAcOCaMH, JIOJDKEH O00eClednTh BBICOTY KOMMAkTHOW crpyn He Menee 10 M Ha oTMmeTke
HaMBBICIIEH TOYKH CAMOTO BBICOKOTO 3/IaHHS.

B mpotuBomox)apHOM BOJONPOBOJE BBHICOKOTO [ABJICHUS B TEUCHHUH S5 MHHYT IMOCTE
COOOIIEHHUS O MOXKape CO3Jal0T HArop, HEOOXOJUMBIHM NI TYIIEHHs MOXKapa B CAMOM BBICOKOM
3MaHUH Oe3 MPUMEHEHUS MTOKapHBIX MAIliH.

JUiss 3TOro B 3JaHMAX HACOCHBIX CTAHUMH WIM JPYTUX OTHENBHBIX MOMEIICHUAX
YCTaHABJIMBAIOT CTAIIMOHAPHBIE MTO’KAPHBIE HACOCHI.

[Tpu BoIOMPOBOAE BHICOKOTO JIABJICHUS TYIIEHHE IMOXKapa MPOU3BOAUTCS OT THUAPAHTOB



Hapy>KHOW BOJONPOBOIHON ceTH. Ha rufpaHThl ycTaHABIMBAIOT MOKapHbIE KOJOHKH, K KOTOPBIM
MIPUCOEANHSIOT MOXKapHbIE pyKaBa.

Hanop, HeoOxoauMBlii Ui TyLIEHUS [10Kapa, CO3JaeTCsl CIELUalbHO YCTAHOBIEHHBIMU Ha
HACOCHOM CTaHIMM CTallMOHAPHBIMU M0KAPHBIMU HACOCAMH.

Cornacno CHull I1-31-74, neoOxoauMble Ui HApy>KHOTO MOXKApOTYIIEHUS (HA OJHUH
[10’Kap) pacxo/ibl BOJbI COCTABIISIIOT JUI IPOMBIIIIEHHbIX npeanpustuii 10—100 n/c.

[IponyckHasi cHOCOOHOCTH MOXKAPHOTO THApaHTa AuaMeTpom 125 mm paBna 30—40 n/c. B
3TOM Cllydae K KaXJ10My LITYLepy M0KapHOH KOJIOHKH MOTYT IIPUCOEANHATHCS 10KAPHbBIC JINHUU
C pPa3BETBJIIEHUEM Ha I10/1a4y BOJbI K IByM-TpeM cTBOJaM. Pacxox BoAbl KaKJ0ro CTBOJA MOPSIIKa
5 n/c. Ecnn TpeOyroTcst 60iblIne pacxobl BOJbl Y pacue€THOIO 3[aHUs, YCTAHABIMBAIOT ABA-TPU
THJIpaHTa, 110 BO3MOXXHOCTH OJJMHAKOBO YAAJEHHBIX OT 37aHus ¢ HanopoM fc, He, u T. 1.

IIpu npoTHBONOXKApHOM BOJONPOBOJAE BBICOKOI'O IABJIEHHSI BO BpeMs TYLIEHHs I0Kapa
3aBMKKa 1 TOMHKHA OBITh OTKPBITA, a 3aJBMXKKH 2 U 3 3aKPBITHL.

B cetn npoTHBONOXkapHOro BOAOIPOBO/IA BEICOKOTO JIaBIE€HUSI CBOOOIHBINA HANIOP JAOJIKEH
obecrieunBaTh BBICOTY CTpyd He MeHee |0OM Tpu MOJHOM IMOKapHOM pacxojie BOABI H
pacIioyIoKEHUH CTBOJIA HA YPOBHE HAUBBICIIEH TOUKHM CaMOI'0 BBICOKOIO 3JJaHHUS.

Hanop B npoTuBOIOXKapHBIX BOJOIPOBOJAX BBICOKOIO JIaBJIEHHUS JIOJKEH 00ecreunBaTh
BBICOTY CTpyH He MeHee 10 M NIpu MOJHOM MOXKApPHOM pacxojieé M PACHOJOXKEHMH CTBOJA Ha
YpOBHE HaMBBICUIEH TOUKH CAMOI'O BBICOKOI'O 3/JaHHUS HAa TEPPUTOPUH HPEAIPUATHUS.

CB0OO/HBIN HAMOpP CETH MPOTUBOIOXKAPHOTO BOJOIPOBOJIA BBHICOKOTO AABICHMS JIOJIKEH
o0ecrieunBaTh BHICOTY KOMITAKTHOW YacTh CTpyH He MeHee 10 M U IpH pacroiokeHuu CTBOJIA Ha
YPOBHE HaMBBICILIEH TOUYKH CaMOI'0 BBICOKOTO 3[JaHHsI HA IIPOMBIIIEHHOM O0BEKTE.

CB0OO/IHBII HAMIOpP CETH MPOTHBOIOXKAPHOTO BOJOMPOBOJA BBHICOKOTO IABIICHHS JOJDKEH
obecneunBath BelcoTy RK kommakTHOI yactu cTpyu He MeHee 10 M IpH pacrioyloKeHUH CTBOJIa
Ha YpOBHE HAMBBICIICH TOYKM CAMOTO BBICOKOTO 3/IaHHs Ha MPOMBIIUICHHOM 00BekTe. [Ipn sToM
B pacueT MPUHHUMAIOT JIMHUIO U3 HENPOPE3UHEHHBIX IOXAapHBIX pPYyKaBOB uMHOW 120 M,
JUaMeTpoM 66 M CO CTBOJIOM, HMEIOIIIUM CIIPBICK JHaMeTpoM 19 MM u pacxoa BoJbI qenp S i/ c.
CBoOosHBIM Hamop (Ha ypOBHE IMOBEPXHOCTH 3€MJIM) sl BOJOIPOBOJIA BBICOKOTO JaBJICHUS
CKJazbpIBaeTcs U3 Haropa y crpbicka SACIIp, noreps Hamopa B pyKaBHOW JTMHUH / TP.

Jlekus 1o Teme 2.1: TDV6OHDOBOI[BI U TCXHHUYCCKHMEC CPCACTBA BHYTPCHHETO
IOPOTHUBOITIOXKAPHOI'O BOI[OCHa6)KeHI/I$I

Jist KWIIbIX W OOMISCTBEHHBIX 3/IaHWH, a TaKkKe aJIMUHUCTPATUBHO-OBITOBBIX 3JIaHUHN
MPOMBIIIJICHHBIX TMPEANPUATHIT HEOOXOAUMOCTh YCTPOMCTBA BHYTPEHHEIO MPOTHUBOMOXKAPHOTO
BOJIOIIPOBO/IA, & TAK)KE MHHHMAJBHBIA PAcXoJ BOJABI HA MOKAPOTYIICHHUE CIIEIYEeT ONPEICNSTh B
COOTBETCTBUM C Tabuuiledl 1, a Ans MPOU3BOJACTBEHHBIX U CKIIAJCKUX 3[aHUI - B COOTBETCTBHUHU C
TabauIen 2.

Pacxon Boabl Ha MOXKapOTYIIEHUE B 3aBUCHMOCTH OT BBICOTHI KOMITAKTHOW YacTU CTPYU U
qUaMeTpa CHpbICKa CclleqyeT yTO4HATh 1o Tabmune 3. I[lpm 3TOM cliemyer  yYWTHIBAThH
OJTHOBPEMEHHOE JIEHCTBUE MOKAPHBIX KPAHOB U CIIPUHKIICPHBIX WU APEHUEPHBIX YCTAHOBOK.

Tabmuua 1 - Yucno moxapHbIX CTBOJOB M MHHHUMAIBHBIA pacxoj] BOJbl Ha BHYTPEHHEE
MOKapOTYIIECHHE



)KI/IJ'ILIC, O6IIICCTBCHHLIC nu a}_'[MI/IHI/ICTpaTI/IBHO-6LITOBI>I€

Yucio TMOYXKapHbIX

MuHuManbHbIN pacxo/ BOJbI Ha

31aHUs U TIOMEIIEHMS CTBOJIOB BHYTPCHHEE MOXKAPOTYIICHHE, JI/C,
Ha OJTHY CTPYIO
1 XKuneie 3nanus:
py yucie staxei ot 12 o 16 Bkirou. 1 2,5
TO e, MpK 00wIel unHe Kopuaopa cB. 10 M 2 2,5
IpY YKciIe sTaxei cB. 16 1o 25 Bxmrod. 2 2,5
TO Ke, IpU 001Iei JunHe Kopuaopa cB. 10 M 3 2,5
2 3maHuA yTIpaBIICHIHA:
BeicoTo oT 6 mo 10 staxkeit Bimr04. M 0o0beMoMm 1o 25000 1 2,5
3
M" pxIOY.
3
TO %€, 00beMoM cB. 25000 M 2 2.5
3
npu uncie staxkeit cB. 10 u o6vemom 10 25000 M BiutROU. 2 25
3
TO ke, 00beMoM cB. 25000 M 3 2.5
3 KuyObl ¢ acTpajoif, TeaTpbl, KHHOTEATPHI, AKTOBBIC H Cornacro [1]
KOH(epeHII-3aJIbI, 000Py/I0BaHHBIC KHHOAMAPATYPOU
4 OOIIEKUTHST U OOLICCTBEHHbIC 3/aHKs, HE YKa3aHHbIC B
MIO3MIIUH 2:
mpu yucie dtaxedt mo 10 Bxmrou. m oovemom ot 5000 mo 1 2,5
3
25000 M g0,
3
TO ke, 00beMoM cB. 25000 M 2 2.5
. M 2 25
npu ymcie staxeit cB. 10 u o6pemom 10 25000 BKJTIOY.
TO %e, 00beMoM cB. 25000 M 3 2.5
5 AJIMUHHCTPAaTUBHO-OBITOBBIE 37aHHsI TPOMBIIICHHBIX
3
peanpusTuii oobemom, M
M 1 25
ot 5000 mo 25000 BKITIOY.
3
cB. 25000 M 2 25
IIpumeuanus:

1 MuHHUMaNIBHBIA pacXof BOJBI AJS KUIBIX 3[JaHUM JOMycKaeTcs MPUHUMATh paBHBIM 1,5

J1/C IpH HATMYHMH TIOKAPHBIX CTBOJIOB, PYKAaBOB U IPYrOro 000PYJAOBaHUS THAMETPOM 38 MM.
2 3a 00beM 37JaHNs TPUHUMAETCS] CTPOUTENILHBINA 00bEM.

Ta6J'II/II_[a 2 - Yucno MOXapHbBIX CTBOJIOB U MUHHUMAaIbHBIN pacxod BOAbI Ha BHYTPCHHEC
MOXapOTYMICHUC B IPOU3BOJCTBCHHBIX U CKIIAACKUX 3JaHUAX

Crenenn Kareropuss | Yuciio moxkapHbIX CTBOJIOB U MUHUMAIIBHBIN PacXoj] BOJBL, Ji/c, Ha 1
OTHECTOMKO | 3[IaHWii MO | MOYKApPHBIA CTBOJI, HA BHYTPCHHEE MOKAPOTYIICHNUE B TPOU3BOICTBEHHBIX
CTH 3/IaHUH | TOXKAPHOH |y cyeanckux 3MaHMAX BHICOTOM 10 50 M BKIIOU. 1 00BEMOM, THIC. w

OIACHOCTH ot 0,5 10 5 cB. 5 1o 50 cB. 50 cB. 200 cB. 400

BKJIIOY. BKJIIOY. 1o 200 1o 400 1o 800

BKJIIOY. BKJIFOY. BKJIIOY.

lull A,b,B 2x25 2x5 2x5 3x5 4x5

1l B 2x25 2x5 2x5 - -
I | | * 2x25 2x25 - -
VuVv B 2x25 2x5 - - -
IV uV r,a * 2x25 - - -




[Ipumeuanus:

1 3nak "-" 0603HaUaeT HEOOXOUMOCTD Pa3paOdOTKHU CIIEUATBHBIX TEXHUYECKUX YCIOBHH 110
000CHOBaHHUIO PACXO/I0B BOJIBI.

2 Jlns 37aHMiA, CTENEHb OTHECTONKOCTH M KaTEropHs MOXAPHOM OIaCHOCTH KOTOPBIX HE
yKa3aHbl COBMECTHO B TaOuuile, TpeOyercs pa3paboTKa CHEeHUATbHBIX TEXHHYECKHX YCIOBHUH IO
00OCHOBaHHUIO PACXOI0B BOIBI.

3 3nak "*" 0003Ha4YaeT, 4YTO MOKAPHBIE CTBOJIBI HE TPEOYIOTCSI.

Pacxon Boxmel M umCiOo CTpyd Ha BHYTPCHHEE MOXAPOTYIIEHHE B OOIIECTBEHHBIX |
MIPOU3BO/ICTBEHHBIX 3aHUAX (HE3aBHCUMO OT KaTeropuu) BbIcOTON cBhIme 50 M u o6bemom 10 50

000 M’ clieyeT MPUHUMATh 4 CTpyH 1o 5 J1/c Kaxkaas; mpu OoJbieM o0beMe 3aHui - 8 CTpyil 1o
5 11/c kaxmast.

B npou3BOACTBEHHBIX U CKJIAJCKUX 3/IaHUSX, IJIS1 KOTOPBIX B COOTBETCTBHM C TabJuuied 2
yCTaHOBJIEHa HE0OXoIuMocTh ycrpoicTBa BIIB, MHUHHMManbHbBIM pacxox BOJbI Ha BHYTpPEHHEE
MOKapOTYILIEHUE, ONpeIeJICHHbIN 10 Tabaule 2, ceAyeT yBeInYnBaTh:

pyU TMPUMEHEHHUU DJJIEMEHTOB KapKaca W3 HE3AIIUIIEHHBIX CTaJIbHBIX KOHCTPYKIUUA B
smanmsx I u IV (C2, C3) creneHeid OrHECTOMKOCTH, a TAaK)Ke M3 LEIbHON MM KJICCHOW IPEBECHHBI
(B TOM YHCIIE TOBEPTHYTOM OTHE3AIUTHONW 00paboTKe) - Ha 5 J1/c;

Opy TPUMEHEHUU B Orpaxaaromux KoHcTpykuusax 3aanui IV (C2, C3) crenenu
OTHECTOMKOCTH YTEIUTUTENEH M3 TOPIOYMX MAaTEepPHajoB - Ha 5 ji/c ams 3naHuii o0beMom 10 10 ThIC.

3 3
M TIpu o6beme 3manumii 6omee 10 Teic. M - momonHUTENBEHO Ha 5 J1/C HA KaXKIble MMOCIIEAYIONIHE

noJiHele ik HernoJaele 100 ThIC. M o0beMa.

TpeOoBaHMsI HACTOSAIIETO ITYHKTA HE PACIPOCTPAHSIOTCS HA 3[aHMs, I KOTOPBIX B
COOTBETCTBUM C TaOuuield 2 BHYTPEHHHH NPOTHUBOMOXKAPHBIM BOAONPOBOA He Tpedyercs
MpeAyCMaTpPUBATD.

B nomemnieHnsx 3aj0B ¢ MaCCOBBIM MPEOBIBAHUEM JIFOACH MPU HAJTUYMHM CrOPAEMOM OTACIKH
YUCJIO CTPYW HAa BHYTPEHHEE MOKAPOTYIICHUE CIIeyeT MPUHUMATh Ha OJIHY OOJIbIIIE, YeM YKa3aHO B
tabumie 1.

4.1.5 BayTpeHHUI TPOTHBOMOKAPHBIM BOJOTIPOBOJ] HE TPEOYETCs IPEayCMaTPUBATh:

a) B 3JJaHUSX U TMOMEIICHUSIX, 00bEMOM HIU BBICOTON MEHee yKa3aHHBIX B Tabnuiax 1 u 2;

0) B 31aHUsAX 00111€00pa30BaTENbHBIX IIKOJ, KPOME IIKOJI-UHTEPHATOB, B TOM UYHUCIIE LIKOJI,
UMEIOIINX aKTOBBIE 3aJIbl, 000PYAOBAHHBIE CTAIMOHAPHOM KMHOAIAPATYpOH, a Tak)Ke B OaHSIX;

B) B 3/IaHUSIX KHHOTEATPOB CE30HHOTO JICHUCTBUS Ha JIF0O0E YUCIIO MECT;

T') B MPOU3BOJACTBEHHBIX 3/IaHUSX, B KOTOPHIX MPUMEHEHHE BOJABI MOXET BBI3BaTh B3PHIB,
noxkap, pacpoCTpaHEHUE OTHS;

) B Tpou3BOACTBeHHBIX 3aaHusax | u Il cremeneii ormectoiikoctu kateropuid I' u ]|
HE3aBHCHMO OT UX 00beMa M B MPOU3BOJACTBEHHBIX 31aHusX Il1-V creneneil ornectoikocTu

o6seMoM He Goitee 5000 m° kareropuii I' u [I;

€) B TPOM3BOJCTBEHHBIX M AJMHUHUCTPATHUBHO-OBITOBBIX 3JAHHUSIX IMPOMBIIUIEHHBIX
MPEeANpUATHI, a TaKKe B MOMEIIEHUAX JUIsl XpaHEeHUs OBolLlIed U (PPYKTOB U B XOJOJWIbHUKAX, HE
000pYZIOBaHHBIX XO3HCTBEHHO-TIUTHEBBIM MJIM NPOU3BOACTBEHHBIM BOJOMPOBOIOM, JJISI KOTOPBIX
IIPESYyCMOTPEHO TyLIEHHE MOKapOB U3 EMKOCTEH (pe3epByapoB, BOLOEMOB);

) B 3/JaHUSX CKJIAJI0B IPyObIX KOPMOB, MIECTUIIMIOB U MUHEPAIBHBIX YI1OOPEHUH.

IIpumeuyanne - [lomyckaercs HE NpeIyCMaTpuBaTh BHYTPEHHUN IPOTHBOINOKAPHBIN
BOJIONPOBOJ] B MPOM3BOJCTBEHHBIX 3/IaHUSAX MO MepepaboTKe CeNbCKOXO03IWCTBEHHON MPOAYKLIUU

3
kareropun B, I u |l creneneit oraecroiikoctu, oosemom g0 5000 M



Jns yactel 3MaHMl pa3IMYHOW STAXKHOCTH WJIM TMOMEIICHUM Pa3JIMYHOrO Ha3HAYEHUS
HEOO0XOAUMOCTh YCTPOWCTBA BHYTPEHHETO MPOTHBOMOXKAPHOI'O BOJOIPOBOJA M PacXoia BOJbI Ha
MOKapOTYIIEHUE HAJIeKUT MPUHUMATh OTHAENBHO JUIsl KaKIOW YacTh 3aaHus corsacHo 4.1.1 u
4.1.2.

ITpu 3TOM pacxoXx BOABI HA BHYTPEHHEE IOKApPOTYILIEHUE CIIEAyeT NPUHUMATh:

JUI 3JaHUH, HE UIMEIOLUX IPOTUBOIIOXKAPHBIX CTEH, - 110 001eMy 00beMy 31aHuUs;

JUIsL 3/1aHUM, pa3[eNIeHHbIX Ha 4acTH HpOoTUMBONOXapHbIMU creHamu | u |l tumnos, - mno
o0beMy TOH 4acTH 3AaHus, rae TpedyeTcst HauOOJIBIINM pacxo]l BOBI.

IIpu coenvnenun 3nanuii [ u Il cTeneHel OrHECTOMKOCTH NEPEXOJAMHU U3 HECTOPAEMBIX
MaTepuajioB M YCTAHOBKE IPOTHBOIOXKAPHBIX JABepell 00BbEM 3[aHMUSA CUUTAETCS MO KaKIOMY
3QHUIO OTJIENBbHO; MPHU OTCYTCTBUH MPOTHBOIIOKAPHBIX JIBEpEW - Mo oOuieMy oO0beMy 3TaHUN U
OoJiee ONIaCHOM KaTeropuu.

['mapocraTueckoe aBiIEHUE B CUCTEME XO35IHICTBEHHO-IIPOTHBOIIOKAPHOIO BOAOIPOBOAA
Ha OTMETKEe Haubojee HU3KO pacIlOJIOKEHHOI'O CaHUTApHO-TEXHUYECKOro Ipubopa He JOJKHO
npessimath 0,45 MIla.

I'mapocraTuyeckoe NaBiIEHUE B CUCTEME Pa3/ieIbHOrO IPOTUBOIOXKAPHOIO BOAOIIPOBOA Ha
OTMETKE HanboJiee HU3KO PACIIONOKEHHOTO IMOKapHOTO KpaHa He JoJnKHO npeBbimath 0,9 Mlla.

ITpu pacyeTHOM HaBJIIEHHMH B CETHU NPOTHUBOIIOKAPHOIO BOAONPOBOJA, npesbimaromem 0,45
MlIla, HeoOXoauMO mHpeaycMaTpuBaThb YCTPOMCTBO pa3lelbHOM CETU  IPOTHBOIOKAPHOIO
BOZOIIPOBOJA.

[Tpumeuanue - Ilpu naBnenun y IIK Oosee 0,4 Mlla mexny mHokapHbIM KIaaHOM U
COEJIMHUTEJIBHOW TOJIOBKOM ClleAyeT NpedycMaTpuBaTh YCTAHOBKY JuadparM U peryisTopoB
JaBIICHUS, CHIKAIONIMX W30BITOYHOE aaBieHue. JlomyckaeTcst yCTaHaBIMBATh TuaparMbl C
OJIMHAKOBBIM JMAMETPOM OTBEPCTHi Ha 3 - 4 3Ta)ka 3/1aHusl.

CB00OOIHOE J1aBJIEHHUE Y MTOKAPHBIX KPAHOB JIOJKHBI 00€CTIeYBaTh OJy4YE€HUE KOMIAKTHBIX
MOKapHBIX CTPYH BBICOTOM, HEOOXOOUMOM I TyLIEHMs IMOXKapa B Jr000€ BpeMs CYTOK B caMOi
BBICOKOM M yIAJEHHOM 4acTu NoMeleHns. HauMeHbIyro BBICOTY U painyC JEHCTBHSI KOMIIAKTHON
4acTH IMOKAPHOW CTPYH ClIeAyeT NMPUHUMATh PaBHBIMM BBICOTE MOMEILEHHUS, CUMTas OT IOja JI0
HauBbICIIEH TOYKU NEPEKPHITHS (TOKPBITHS ), HO HE MEHEE, M:

6 - B OKWIBIX, OOIIECTBEHHBIX, HPOMU3BOJCTBEHHBIX M BCIOMOTATEIbHBIX 3JIAHHSX
MIPOMBIIIJIEHHBIX PEANPUATHH BbICOTOH 10 50 M;

8 - B )KUJIBIX 3MaHUIX BBICOTOM cBEIIIE 50 M;

16 - B 00IIECTBEHHBIX, TPON3BOICTBEHHBIX U BCIIOMOTATEIBHBIX 3/IaHHX TMPOMBIIIIICHHBIX
MpEANPUITHI BBICOTO CBbIIIE 50 M.

IIpumeyanus:

1. JlaBneHue y MOKapHBIX KPaHOB CIIEAYET ONpPENENATh C Y4YETOM IOTeph JaBICHUS B
MOKapHBIX pykaBax anuHou 10, 15 umum 20 m.

2. JIng TMOdydeHus MOXKapHBIX CTPYH C pacxogoM BoAbl A0 4 j/c cienyeTr NPUMEHSTh
nokapHele KpaHbl ¢ koMruiekTyromumu ¢ DN 50, s momydeHus mokapHBIX CTpyH Ooubiieit
npousBoauTensHOocTH - C DN 65. Ilpm TeXHHMKO-IKOHOMHUYECKOM OOOCHOBAaHUM JOMYCKAeTCS
MpUMEHSTH MokapHbie kKparbl C DN 50 mpon3BoanTenbHOCTRIO CBBINIE 4 J1/C.

PacnonoxeHne W BMECTUMOCTh BOJIOHANOPHBIX OAaKOB 3/aHUS JOJDKHBI 00€CIeunBaTh
MOJIy4eHue B JII000€ BpeMsi CyTOK KOMIAKTHOM CTpyH BBICOTON HE MeHee 4 M Ha BEpXHEM dTaxke
WIN 3TaXe, PAclo0KEHHOM HEMOCPEICTBEHHO MO 0akoM, M He MeHee 6 M - Ha OCTaJIbHBIX 3TaXax;
IIPU ATOM YHUCIIO CTPYH CleAyeT IPUHUMATh: ABE MPOU3BOJUTENBLHOCTBIO 2,5 J1/C KaXKJasi B TeUeHUE
10 mMuH npu 001IeM pacyeTHOM YHUCIIe CTPYH JIBe U OoJiee, OJIHY - B OCTAIBHBIX CIIydasx.

[Ipu ycTaHOBKE Ha MOKapHBIX KpaHAaX JaTUYMKOB IIOJIOKEHMSI TMOXKAPHBIX KPAaHOB IUIf
aBTOMaTMYECKOIO0 IyCKa IOXapHBIX HAcOCOB  BOJOHANOpHbIE Oaku  JOIMYyCKaeTcss He
MpeycMaTpuBaTh.



BpeMst paGoTel mOXKapHBIX KpaHOB clieyeT mpuHUMaTh 3 4. [Ipu ycTaHOBKE MOXKapHBIX
KpaHOB Ha CHCTEMax aBTOMATHYECKOTO MOXKAPOTYIICHHS BpeMs UX PaOOTHI ClieyeT MPHUHUMAThH
PaBHBIM BpeMEHHU pabOThI CUCTEM aBTOMATHYECKOTO TTOKAPOTYIICHUS.

B 3manmsx BeicOTOM 6 »Takeld u Oojee mpu OOBEAMHEHHON CHCTEME XO3SHCTBEHHO-
MPOTUBOIIOKAPHOT0 BOAOIPOBO/IA MOKAPHBIE CTOSIKU CIEAYET 3aKOJIbLOBBIBATH MOBEPXY. [Ipu aTOM
JUIsl 00CCTICUeHHMs] CMEHHOCTH BOJBI B 3/IaHMSIX HEOOXOIMMO MpeaycMaTpuBaTh KOJbIIEBAaHUE
MIPOTHUBOMOKAPHBIX CTOSIKOB C OJTHUM HJIM HECKOJIBKUMHU BOJIOPA300PHBIMH CTOSIKAMUC YCTAHOBKOMN
3alOpPHON apMaTyphl.

CrosKu pa3e’bHON CUCTEMBI IPOTUBOIIOKAPHOTO BOJIOMPOBO/Ia PEKOMEHIYETCSI COSTUHSTh
NepeMbldKaMu C APYTMMH CHUCTEMaMU BOJOMPOBOJOB IPU YCIOBUHM BO3MOKHOCTH COCIUHEHUS
CHUCTEM.

Ha mpoTuBOmOXapHBIX CHUCTEMax C CyXOTpyOammM, pacIOJOKEHHBIX B HEOTAILIMBACMBIX
3aHUAX, 3aAM0PHYIO0 apMaTypy CIEAYET pacloiaraTb B OTAIUIMBAEMbIX [TOMEILICHUSX.

[Ipu onpeneneHr MECT pa3MEIICHUs M YUCJIa MOXKAPHBIX CTOSKOB U MOXKAPHBIX KPaHOB B
3IaHUSIX HEOOXOIMMO YYUTHIBATh CIIEIYIOIIEE:

B IIPOM3BOJICTBEHHBIX M OOIIECTBEHHBIX 3/IaHUSX MPU PACUETHOM 4YHCIIE CTPYH HEe MeHee
TpeX, a B KWIbIX 3JaHUSAX - HE MEHEE JIByX Ha CTOSIKaX JOMYCKAETCs YCTAHABIMBATh CHAPEHHBIC
MOYKapHbIE KPaHBbI;

B JKWJIBIX 3/IaHUSIX ¢ KOPUAOpaMU JUTMHOM 10 10 M Ipu pacueTHOM YHCIIE€ CTPYH IBE KaXIYIO
TOYKY IOMEUIEHUs JOIMYCKAETCS OpouIaTh BYMs CTPYSIMH, MOJABAEMbIMU M3 OJIHOTO IOKapHOTO
CTOSIKA,

B JKWJIBIX 3JIaHHMSIX C KOpUIOpaMH JTMHOM Oosee 10 M, a Takke B NMPOU3BOJICTBCHHBIX U
OOIICCTBCHHBIX 3JaHUSX TPU PACUCTHOM 4YHCIIe CTpyH 2 W 0ojee KaKIyI0 TOYKY ITOMEIICHHS
CJIeTyeT OpOIIaTh ABYMS CTPYSAMHU - [10 OJJHOM CTpye U3 2 coceqHuX cTOosKOB (pa3ubix [1K).

IIpumeyanus:

1. YcTaHOBKY MOKapHBIX KPaHOB B TEXHUYECKHX 3TakaX, HA YepAaKaX U B TEXMOIMOIBIX
CIEAYET MPEeayCMaTPUBATh IPU HAJTMYUU B HUX CTOPAEMBIX MAaTEPUATIOB U KOHCTPYKIUMA.

2. Yucno cTpyi, mojlaBaeMbIX U3 KaKJOTO CTOSIKa, CIEAYyeT MPUHUMATh He OoJiee IBYX.

[TosxapHbIe KpaHBI CIeAyeT YCTaHaBIUBATh TaKUM 00pa3oM, yTOObI OTBOJ, HA KOTOPOM OH

PACIIONIOKEH, HAXOAUIICS Ha BbIcOTE ( 1,351 0,15 ) M Haj IOJIOM IOMEUICHMS], U pa3MellaTh B
MOKapHBIX IIKadax, HMMEIOMMX OTBEPCTUS s NPOBETPUBAHUSA, NPUCHOCOONEHHBIX IS HX
ormnom6upoBanus. Crnapennsle 1K nomyckaercss ycraHaBiuBaThb OJUH HaJ JAPYTHM, MPH 3TOM
BTopoii [1K nomkeH ObITh YCTAaHOBIJIEH Ha BBICOTE HE MeHee 1 M oT moua.

B noxapHbIx mikagax NpOHU3BOJCTBEHHBIX, BCIIOMOTATENbHBIX U OOIIECTBEHHBIX 3aHUI
cllelyeT IpeycMaTpruBaTh BO3MOKHOCTb pa3MELIEHHsI IEPEHOCHBIX OTHETYLIUTENEH.

BHyTpeHHHE ceTH NpPOTHUBOMOXKAPHOI'O BOJOIPOBOJA KaKIOW 30HBI 3/1aHUS BbICOTOW 17
sTa)kel U Oosiee TOJKHBI UMETh 2 BBIBECHHBIX HapyKy NaTpyOKa ¢ COeTMHUTENbHBIMHU T'OJIOBKAMU
auameTpoM 80 MM JUIsl TIOAKIIIOYEHMS TIEPEABUKHON MOKAPHOW TEXHUKU C YCTAHOBKOM B 3JaHUH
0o0paTHOro KjanaHa U HOpMaJbHOM OTKPBITOM OIMJIOMOMPOBAHHOM 3aABHKKH.

BuyTpeHHHE noKapHbIE KpaHbl CJIE€IyET yCTaHABIMBATh NMPEUMYLIECTBEHHO y BXOJOB, Ha
IIOH[aIKaX OTaIUIMBAaeMbIX (32 HCKIIOYEHUEM HEe3a/bIMIIIEMbIX) JIECTHUYHBIX KIIETOK, B
BECTHOIOJSIX, KOPUIOpax, MpPOXoJax M Jpyrux Haubojee IOCTYNHBIX MeCTax, HpU ITOM HX
pacIoyioKeHNe He JTOJDKHO MENIaTh YBAKyalluH JIFOJEH.

B nomemenusax, nojuiexaiiyx 3aliuTe aBTOMaTUYECKMMM YCTAHOBKAMM I10XKAPOTYIIECHHUS,
BHyTpeHHue IIK pomyckaercss pa3MemaTb Ha BOJISHOW CHPUHKJIEPHOW CETH TOCJHE Y3JI0B
yIipaBJiieHUs Ha TpyOorpoBoaax nuamerpoM DN-65 u Oonee.

B HeoTaminBaeMbIX MOMEIICHMSIX 3aKpbITOrO THMA 3a MpeleilaMH HAacOCHOM CTaHLUU
Tpybonposos! BIIB nomyckaeTcs BBINOIHATE CyXOTPyOHBIMHU.



BHYTPEHHNA NOXAPHDbIA KPAH

NMPEAHASHAUEH ans TyWweHKs NOXapos v 3aropanui BellecTs u matepuanos, BHeEWHW OCMOTP Kpaua - 2 pa3a B roa

KPOME INeKTPOYCTaHOBOK NOA HANPAKEHHEM Mposepxa ¢ nyckom Boas! - 1 pa3 B roa
WKA® MK sakpsir Ha knioy u onnom6uposan

—

K-3 Moprekanue kpaHa
- BoA HEQONYCTUMO !
lllfe S

NPH NOXAPE
3BOHUTL
win D000 ﬂI

Creon, pykas v KpaH
AOJDKHBI BbITh
NMOCTOSHHO COEAUHEHDbI

1. MecTo xpaHeHua Knova t
2, MyneT AMCTaHUWOHHOTO
BKNIOYEHWA Hacoca-noBbicurens  BBICOTA OTNosA 1,35 m
3. MoxapHelA Kpax
4. NoxapHuii pyxas ’
S. Crason

LEACTBUS NPU MOXAPE

Homep 1ckumact Mm Homep 10TxpuisaeT xpan # BXN0NaeT
M OTXpLIBIOT KHONKY KACOCA-NOBLICHTENA

)

- JleHsiHOW pykas
Bopor ﬂ%ul nepemarbiBaoT

Ha HOBYIO CKnagky
He pexe 1 pa3a B roa

W PACKATLIBAOT PyXaB
B KANPARNOKHN ONArA NOXIPA N
= owe—

HGKHI/ISI o Teme 2.2: HacocHbie YCTAaHOBKH BHYTPCHHETO ITPOTUBOIOXKAPHOI'O BOJAOIIPOBOAA

[Ipy TDOCTOSHHOM WM IEPUOAMYECKOM HEIOCTaTKE JaBJICHUS BO BHYTPEHHEM
IIPOTUBOIOKAPHOM BOJONPOBOJIE HAIIEKUT NMPELyCMAaTPUBaTh YCTPOMCTBO IMOKapHBIX HACOCHBIX
YCTaHOBOK.

[ToxxapHble HacOoCHBIE YCTaHOBKM M TuAponHeBMaTHueckue Oaku ans BIIB nomyckaercs
pacrmojaraTh B MEPBBIX 3TaKaX U HE HWXKE NMEPBOro moja3eMHoro staxa 3nanuil [ m II creneneit
OTHECTOMKOCTH U3 HECrOpaeMbIX MarepuanoB. lIpy 5TOM DOMEIIEHHS MOXKapHBIX HACOCHBIX
YCTAaHOBOK U T'MJIPOITHEBMATUYECKUX OAKOB JTOJKHBI OBITH OTAIUIMBAEMBIMH, OTAENIEHBI OT APYTUX
IIOMEUICHUN IIPOTUBOIIOKAPHBIMU IIEPErOpOJAKaMU U MEPEKPBITUAMU C IPEAEIOM OTHECTOMKOCTU
REI 45 u umeTb OTAENBHBIM BBIXOJ HApPYXKy WM HA JECTHUYHYIO KIIETKY, MMEIOIIYI0 BBIXOJ
HapyXky. IloxapHble HAcOCHbBIE YCTAHOBKM MOTYT pacIojlaratbCs B IIOMEIIEHUAX TEIUIOBBIX
MIYHKTOB, OOMJIEPHBIX U KOTEJbHBIX.

[IpoekTpoBaHuEe NOKAPHBIX HACOCHBIX YCTAHOBOK M OIPEIEICHUE YKCIIA PE3EPBHBIX
arperaroB CJI€yeT BHIIOJHAThH C YYETOM NapauIebHOM UK TOCe10BaTeIbHON paboThI MOXKAPHBIX
HAaCOCOB B Ka)KJOU CTYIICHH.

Ha nHamopHOil MHUEK y Ka)I0TO MOKapHOro Hacoca cleAyeT MpelycMaTpuBaTh OOpaTHBIN
KJIallaH, 3aIBU’KKY 1 MAaHOMETP, a Ha BCACBIBAIOIIEH - YCTAHOBKY 3aJIBUKKH U MAaHOMETpA.

[Ipu paboTte moxapHOrO Hacoca ©Oe3 TOAINOpa Ha BCACBHIBAIONIEH JIMHUHM 3aBUKKY
yCTaHaBJIMBaTh Ha HEll He TpeOyercs.



B noxapHbIX  HacOCHBIX  YCTaHOBKax  JIONyCKaeTcs  He pegycMaTpuBaTh
BUOPOM30JIMPYIOLINE OCHOBAHMS 1 BUOPOU3OIHPYIOIINE BCTABKH.

[ToxxapHple  HAacocHble YCTAaHOBKM € TMIPOMHEBMAaTHYECKUMHU OakaMu  cCiedyeT
IIPOEKTHPOBAaTh C IEpEeMEHHbIM JaBieHueM. llomonmHeHue 3amaca Bo3lyxa B 0Oake HaJICKUT
OCYIIECTBIIATH, KaK MPABHIIO, KOMIIPECCOPAMH € aBTOMAaTHYECKUM WIJIH PYYHBIM ITyCKOM.

HacocHble yCcTaHOBKM AJIsi MPOTUBONOXKAPHBIX LEJEH clIenyeT HpPOEKTHPOBATH C PYYHBIM
WIA JTUCTaHIMOHHBIM YIpaBICHUEM, a JUIS 3AaHUN BHICOTOM cBbiie 50 M, JTOMOB KYJBTYpHI,
KOH(EpEeHI[-3aJI0B, AaKTOBbIX 3aJI0B M A 3/4aHuil, 0OOpYJOBAaHHBIX CIPUHKIEPHBIMU U
JpEHYEPHBIMH YCTAaHOBKAMH, - C PyYHBIM, aBTOMATUYECKUM U TUCTAHLIMOHHBIM yIIPABICHHEM.

[Ipumeuanus:

1. Curnan aBTOMaTHYECKOTO MJIM JAUCTAHIIMOHHOTO ITYCKa JOJDKEH MOCTYNAaTh Ha MOKApHBIE
HAcOCHbIE arperaTbl IIOCJIE€ AaBTOMATUYECKOM IIPOBEpKM JaBiieHUs BoJbl B cucreme. [lpu
JOCTaTOYHOM JIaBJICHUU B CHUCTEME ITyCK IOXApHOTO HAcoca JODKEH aBTOMATHUECKH OTMEHSTHCS
710 MOMEHTA CHUYKEHMSI JaBJICHUs], TPEOYIOLIEro BKIIOYEHHS I0KAPHOI'0 HACOCHOTO arperara.

2. JlomyckaeTcs Ui MOXKapOTYIIEHHUS MCIIOIb30BaTh X031 CTBEHHBIE HACOCHI MIPH YCIOBUU
[0JIJa4l PAcyeTHOr0 pacxoja M aBTOMATHYECKOW HPOBEPKM AABICHMSI BOJbL. XO3iHCTBEHHBIE
HACOCHI TIPU 3TOM JOJDKHBI YIOBJIETBOPATH TPEOOBAHUSM, TPEABIBISEMBIM K MOKapPHBIM HAaCOCAM.
[Ipy cHMXEHHMU [aBJIEHUS HWXKE JIONMYCTUMOIO aBTOMATHYECKH JIOJDKEH BKJIFOYAThCS MOXKapHBINA
Hacoc.

3. OIHOBPEMEHHO C CHTHAJIOM aBTOMAaTHYECKOTO WJIM JHUCTAaHLIMOHHOTO MYyCKa IMOXapHBIX
HAaCOCOB MJIM OTKPBITHEM KJIallaHa IMOKapHOTO KpaHa JOJDKEH MOCTYHAaTh CHUTHAN JUISl OTKPBITHS
UIEKTPUPULIPOBAHHOM 3a/IBUKKH Ha 0OBOIHOM JINHUH BOJOMEPA Ha BBOJIE BOJOIIPOBOJIA.

[lpr AUCTAaHIMOHHOM IyCKE TMOXApPHBIX HACOCHBIX YCTAHOBOK ITYCKOBBIC KHOITKH CIIEAYET
yCTaHaBJIMBaTh B MOXapHBIX MIKadax WK psaoM ¢ HUMHU. [Ipy aBTOMaTHUeCKOM IyCKe MOXKapHBIX
HacocoB BIIB ycranoBka myckoBbix kKHOTIOK B mikadax y [1K He TpeOGyercs. [Ipu aBToMaTnaeckom u
JMCTAHIIMOHHOM BKJIIOUEHHM MOKapHBIX HACOCOB HEOOXOAMMO OJHOBPEMEHHO I0/aTh CUTHAI
(cBeTOBOM ® 3BYKOBOW) B TOMEIIEHHE IOXAPHOTO TIIOCTa WM JPYyroe IOMEIIeHUEe
C KpYTJIOCYTOYHBIM MpeObIBAaHUEM OOCITY>KHUBAIOIIETO IIepCOHAaNa.

IIppy aBTOMAaTM4ECKOM  YIPABICHUM IIOKAPHOM  HACOCHOW  YCTAHOBKOM  JOJIKHBI
IIpeycCMaTpUBaThCS:

- aBTOMATHYECKHH ITYCK W OTKJIFOUEHHE OCHOBHBIX IMOKAaPHBIX HACOCOB B 3aBHCHMOCTH OT
TpeOyeMoro JaBJIeHUS B CUCTEME;

- aBTOMaTHYECKOE BKIIOYCHHUE PE3EPBHOTO HACOCA MPH aBApUHHOM OTKIIFOUEHHH OCHOBHOTO
MOKapHOTO HAcoCa;

- OJIHOBPEMEHHasl T0J]adya CHUTHaja (CBETOBOTO M 3BYKOBOTO) 00 aBapHITHOM OTKIFOUEHHUH
OCHOBHOT'O MOXKapHOTO Hacoca B IOMEIIEHHE I0KAPHOIO MOCTa WIM Jpyroe IOMEIEHUE C
KPYTJIOCYTOYHBIM IpeObIBaHNEM 00CITYKHBAIOIIET0 MEePCOHANA.

Jl11 HACOCHBIX YCTAaHOBOK, MOJAOLIMX BOJY Ha NPOTUBOINOXKAPHBIE HYXKIbI, HEOOXOIMMO
MPUHUMATH CIIEIYIOUIYIO0 KaTErOpHI0 HAICKHOCTH AIIEKTPOCHA0KEHHUS TIO:

| - mpu pacxone BoJIbl Ha BHYTpEHHee MoOXapoTyuieHue Oonee 2,5 i/c, a Takxke s
MOKapHBIX HACOCHBIX YCTAHOBOK, ITEPEPHIB B padOTE KOTOPBIX HE JIOITYCKACTCS;

Il - mpu pacxoje BOABI Ha BHYTpEHHEE IOXKapOTyIIeHWe 2,5 n/c; AN KUIBIX 3TaHUN
BbIcOTOM 10-16 3Taxkeil mpu cymMMapHOM pacxojie BOAbI 5 JI/c, a TakKe JUIsl TOXKAPHBIX HACOCHBIX
YCTAHOBOK, JOIMYCKAIOIIUX KPaTKOBPEMEHHBIH MepephlB B paboTe Ha BpeMs, HEOOXOIUMOe JUIs
PYYHOTO BKJIFOUEHHSI PE3EPBHOTO MTUTAHUS.

IIpumeyanus:

1. Tlpy HEBO3MOXXHOCTH IO MECTHBIM YCIIOBHSIM OCYIIECTBHTH ITHTAaHHE ITOXKAPHBIX
HACOCHBIX YCTaHOBOK | KaTeropmum oOT JBYX HE3aBUCHUMBIX MCTOYHHKOB D3JIEKTPOCHAOKEHUS
JOITyCKAETCs OCYIIECTBIISTh MMUTAaHUE WX OT OJHOTO HCTOYHUKA IPH YCIOBUH TOIAKITIOUSHHS K



pasHbpIM JuHUAM HanpsbkeHneMm 0,4 kB u x pasHsiM TpaHchopmaTopaM IBYXTpaHc(hopMaTOpHOU
MOJICTAaHIIMU WK TpaHchopMmaTopaMm JIBYX OMMKAWIIUX OJHOTPAHCPOPMATOPHBIX MOJCTAHIMN (C
yctporictBom ABP).

2. Ilpm HEBO3MOXHOCTH oOOecredeHuss HEOoOXOTUMONM HAIS)KHOCTH SIEKTPOCHAOKECHUS
MOKapHBIX HACOCHBIX YCTAHOBOK JOIYCKAETCsl YCTaHABIMBATh PE3EPBHBIC HACOCHI C MPUBOAOM OT
nBurareneil BHyTpeHHero cropanus. [Ipum sTom He gomyckaercss pa3meliaTh MX B IOJBaJbHBIX
MTOMEIICHUSX.

[Tpu 3a60pe BOMBI U3 pe3epByapa CleayeT MpeaycMaTpruBaTh YCTAHOBKY MOKAPHBIX HACOCOB
"mox 3anuB". B cinydae pa3MellieHus oKapHbIX HACOCOB BBIIIE YPOBHS BOJIBI B Pe3epByape ClaeayeT
MpelycMaTpuBaTh YCTPOMCTBA Ui 3aJIMBKM HACOCOB WJIM YCTAaHABIMBATh CaMOBCACHIBAIOIIUE
HAacCOCBI.

[Tpu 3abope BOIBI MOKAPHBIMU HACOCAMHU U3 PE3EPBYApPOB CIEAyeT MpelycMaTpuBaTh HE
MEHEe JBYX BCACHIBAIOMIMX JUHUI. Pacuer ka0l M3 HUX CIIEAyeT MPOU3BOJIUTH Ha MPOIMYCK
pacueTHOro pacxoja BOJbl, BKIIFOUYasi IPOTHUBOIOKAPHBIH.

TpyOonpoBoasl B TMOXKAPHBIX HACOCHBIX CTAaHIMSX, a TAKXKE BCACHIBAIOIIME JIMHUHM 32
npeieJaMy MOXKapHbIX HACOCHBIX CTAHIUHU CIeAyeT MPOEKTUPOBATh U3 CTAIBHBIX TPYO Ha CBapkKe ¢
MIPUMEHEHHEM ()IAHIIEBBIX COCTUHEHHIA JJIs MPUCOCTUHEHUS K TTOKapHBIM HacocaMm U apMarype. B
3arIyOJIEHHBIX U MOJY3ariTyOJIeHHBIX MOKapPHBIX HACOCHBIX CTAaHIUSX CJIEAyeT MpeaycMaTpuBaTh
MEPOTPUSITHS 1JIs1 cOOpa M yaJeHUs CIIy4YalHbIX CTOKOB BOJIBI.

[Tpu HEOOXOAMMOCTH YCTAaHOBKH JPEHAXKHOT'O HAcOCa MPOU3BOAUTEIHLHOCTh €0 HAJJIEKUT
OTPEEATh U3 YCJIOBUS HEIOMYIICHUs TIOJHATHS YPOBHS BOJIbI B MAIlIMHHOM 3aJI€ BBIIIE HUKHEH
OTMETKH 3JIEKTPUYECKOTO MPUBO/IA OKAPHOI'0 HACOCA.

Jlexnus o Teme 2.3: CoenuanbpHble BHYTPEHHUE TPOTUBONOKAPHEIE BOAOIIPOBOIbI

CxeMbl MPOTUBOIIOKAPHBIX BOJOMPOBOAOB. K 31aHUSAM MOBBIIIEHHOW ATaXXHOCTH OTHOCST
3nanus 17 staxeit u 6oxee. [Ipu takoii Beicote (601ee 50 M) momaya CTBOJIOB Ha BEPXHHUE ITaXH
3aTpy/AHUTENIbHA, a HaJeKHas paboTa HAcOC-HO-PYKABHBIXCUCTEM IIPH MOXKape HE rapaHTHpyeTcs,
T.K. A7 CO3JaHusl CTPyH C pagulycoM KOMIAKTHOH dwacTh 16 M Ha Hacocax HE00XOIUMO
noaaepxxuBatk Harop 100 M u Gonee, Torna kKak pykaBa, ObIBILIME B YIIOTPEOIEHUH, BBIAEPKUBAIOT
Hanop70-90m. TIlosToMy B TakuxX 34aHUSAX YCTPAauWBAIOT CHeELHAlbHbIE IPOTUBOINOXKAPHBIE
BOJIOTIPOBOJIBI  CO CBOMMH HACOCHBIMH CTAHIMSMH, BOJOHANOPHBIMH W THUIPOITHEBMOOAKaMH,
o0ecreyrBarIMMU 110/1a4y IOJIHOTO PacCYeTHOTO pacxo/1a BOBI IS LieIel MOKapOTyILICHHS.

I[J'IS[ YMCHBIICHUA Haopa BO BHYTPCHHHUX BOJAOMPOBOJHBIX CETAX BBICOTHOC 3IaHUC
pa3dbMBalOT Ha 30HBI, B KaXJOM M3 KOTOPBIX YCTPAaWBAIOTCS CaMOCTOSITENIbHBIE CETH
MPOTHBOMOXKAPHOTO HMXO035SHCTBEHHO-ITUTHEBOIOBOJIONIPOBOIa. BOAONPOBO/IBI, pacloiokeHHbIE B
30Hax, Ha3bIBalOT 30HHBIMU. BricoTa 30HEI He AO0JDKHA IMPEBLIIIATh BEJIMYHUHBI
rie Z — BBICOTa 30HBI, T.€. Pa3HOCTh OTMETOK MEXIy 30HaMu; Hwmakc — MaKCUMalbHBINA
THJIPOAMHAMUYECKUN HArmop Ha OTMETKE HIDKHUX IMOKapHBIX KPaHOB, BEIUYHMHA KOTOPOTO B
MIPOTUBOIMOKAPHOM BOJONPOBOJIE HE JT0JKHA ObITh O60see 90 M (m. 6.7* CHull2.04.01-85*);Hn.x —
TpeOyeMbIii cBOOOTHBII HAITOp y caMOro BBICOKO PACHOI0KEHHOTO MOXKApPHOTo KpaHa; hc — motepu
Haropa B CeTH.

Kpome Toro, 4mcio 30H JODKHO OBITh OOOCHOBAHO W SKOHOMHUYECKH. 3aMETHUM, YTO C
YBEJIMYEHUEM YHCIIA 30H YBEIUYMBAIOTCS CTPOUTEIbHBIE 3aTPaThbl, HO YMEHBIIAETCS KOJIUYECTBO



OHCPIHUH, 3ana‘-IHBaeMOﬁ Ha 1nmoaAbEM BOJHIL. HOBTOMy YHUCJIO 30H OOJIXKHO OBITh TaKHuM, ‘ITOGBI,BO'
HEPBBIX,BBINOIHIOCH TEXHHYECKOE TPeOOBaHKE dKCILTyaTally oXapHoro Bogonposoaa(Hmake =
90 wm), oOecneumBaroniee  HAJECKHOCTh  MOJAYM  BOJBI,BO-BTOPBIX,CTPOUTEIBHBIE |
IKCIUTyaTallMOHHBIE 3aTPAThl ObUTH MHHUMATbHBIMH.

30HHOE BOJOCHAOKEHUE OCYIICCTBISETCS IO JBYM OCHOBHBIM CXEMaM: TapaieIbHOU H
nocnenoBarensHoi. [Ipu mapamwiensHo# cxeme (puc. 2a) Boja MOJAETCA B KXY 30HY Hacocami,
YCTaHOBJICHHBIMU BHU3Y 3/1aHUs, IIPU MOCIIE0BATEILHOM cxeme (puc. 20) BoJa MOJaeTCsl U3 30HBI B
30HY.

Kak npu nocnenoBaTenbHbIX, TaK U MPU NapajuIeNIbHBIX CXEMax Kak/as 30Ha MMEET CBOU
XO3SIICTBEHHBIE M MTO’KAPHBIC HACOCHI M BOJAOHANIOPHBIC OaKH (MM ITHEBMOOAKH).

[Ipy noHmXkeHUH YPOBHS BOABI B  BOJOHANOPHOM Oake OT pelie  ypOBHS
BKJIIOYAIOTCA XO03iCTBEHHO-ITUTHEBBIEHACOCHI, KOTOPBIE JTOTIOIHSIOT 3a11ac BOBI.

[Tpu paboTe ToKapHBIX KPAHOB YPOBEHB BOBI B BOJJOHAIIOPHOM OaKe pe3KO MajiaeT, ¥ TOraa
OT peJie YpOBHA (HEMPUKOCHOBEHHOTO 3alaca) Wik CTPYHHOTrO pelie BKIF0YAeTCsl MOXKapHbIA HACOC
30HBI, B KOTOPOM MTPOU30IIIEI OKap.

OT HapyKHOH BOAOIPOBOJHON CETH BOAY IMOAAIOT BO BHYTPEHHIOK 30HHYIO CHCTEMY IO
JIBYM BBOJaM. Eciu B HapyKHOW BOJONPOBOJHON CETH HEAOCTATOYEH PAcXoJ BOABIL, TO Yy 3JaHUS
MpelycCMaTPUBAIOT YCTPOMCTBO 3al1acHOTO pe3epByapa.

Boponanopusie 0Oaku BoJa TNOMAETCSl XO3MMCTBEHHBIMH HacocaMH, a M3 HUX — K
BOZOPa300PHBIM YCTPOMCTBAM XO3SHCTBEHHOW CETH TaHHOM 30HBI. Kpome Toro, BogoHanopHslii 6ak
4yepe3 CHelHalbHbII TpyOONpOBO/ MUTAET CETh 30HHOTO MOKapHOr0 BOAOIPOBO/A, T.€. MOKAPHBIHA
BOJIOTIPOBOJI KX I0M 30HBI HAXOUTCS TOCTOSIHHO TOJ1 JIaBJICHUEM BOJIOHATIOPHOTO Oaka.

Brnonne o4eBuIHO, UTO MIPU MOCJIEI0OBATEILHOM 30HUPOBAHUU HACOCKHI OJTHOM 30HBI TOJKHBI
MOJaTh TaKO€ KOJMUYECTBO BOJBI, YTOOBI OOECHEeunuTh BOJOMOTpPEeOJeHHE BO BCEX 30HAX,
pacnoyiokeHHbIX Bbime. CrenoBarenbHO, TPH aBapUU  OJHOTO U3 DJIEMEHTOB CHCTEMBI
BBIIIENICKAIIME ITAKU MOTYT OCTaThcsi 0e3 Boiabl. [loaTOMy mociemoBaTenbHasi CUCTEMa MEHee
HaJeXHasi, 4YeM MapajulesibHasi, U 3HAUUTEIBHO pPEKE MPUMEHSAETCS B IMPAKTUKE CTPOUTEIHCTBA
BHYTPEHHUX BOJIOMIPOBOIOB.

B cnywae ycrpoiicTBa BOAONPOBOAA IO MPUHLHUIY MOCIEI0BATEIBHOTO 30HUPOBAHUS
MocJieioBaTeNbHas CHCTeMa JOJKHA OBITh JOIMOJIHEHa OOIed CHUCTeMOW, MpU KOTOPOM BoOjAA
JIOTOJTHUTEILHBIM HACOCOM MOJKET I10JIaBaThCs B JTI000I Oak.

K mpeumymiectBam mapaiienbHON CUCTEMBI CIEIyeT OTHECTH M yI0OCTBO OOCITYXMBaHHS
HACOCHOM CTaHIIMH, TaK KaK BCE HACOCHI PACIIONOKEHBI B OJTHOM (ITOJIBAIbHOM) TOMEIIIEHUH.

Kaxxgas 30Ha paboTaeT He3aBHUCHMO ApYr OT Apyra. Ho mapamnenbHast cucrema TpeOyeT
OompIiie TPyO, YeM TociieIoBaTeIbHAS.

BnaneHeiimeM paccMOTpuM HamboJee YacTo MPUMEHSEMBIE CXeMbl BHYTPEHHUX BOIOIPOBOJIOB
3JIaHUI MOBBIIICHHOMN 3TAXKHOCTH.

Jns mojmaym BOABI aBTOHACOCAMHU IPOTHUBOIIOXKAPHBIE CETH KAXKIO0W 30HBI 00OPYIOBAaHBI
JIBYMSI TaTpyOKamMu TuamMeTpoM 77 MM, BBIBEICHHBIMU HAPYXKY.

CeTb MOkapHOTO BOJOMPOBOIa 00OPYI0BaHA CIIAPEHHBIMU MMOKAPHBIMH KpaHaMu (Ha puc. 4
MOKa3aHO M0 OJHOMY TIOKapHOMY KpaHy). BKirodeHHe MOoXapHBIX HACOCOB MPOU3ZBOAUTCS OT
CTPYHHBIX peJie, YCTAaHOBIIEHHBIX Ha BBIBOZAE ceTh u3 Oaka. Kpome Toro, aBToMaTuieckoe



BKJIFOYCHUC HACOCOB MOXKCT OCYHICCTBJIATHCA TAKIKC WM OT PCJIC YPOBHA IPH IMOHHUKXCHUU YPOBHA
MOKapHOTO 3amaca B Oakxe.

Jns Hame)KHOCTH paboThl TMOXKAPHOTO BOJOMPOBOAA BOJA 3a0WUpacTcss HAcocaMHu W3
MarucTpaJibHOro KOJIblla ¥ TOJIaeTCs MO JIBYyM BBOJaM BO BHYTPEHHIOIO BOJONPOBOAHYIO CETh.
MaructpajibHOE KOJBLO MUTAETCA OT TOPOJCKOM CETH TaKXke I0 JIBYM BBoaaMm. Ha BBojax u
MarucTpaJibHOM KOJIbIIE YCTAaHOBJICHBI 33 IB)KKH TaKKMM 00pa30M, YTOOBI IIPH aBapuu MOXKHO OBLIO
1oJIaBaTh 1 3a0MpaTh BOY JIOOBIM HACOCOM U M3 JFOOOTO BBOJA.

B >xunbIx qomMax ¥ roCTHHHIIAX, KOT/Ia BOJIONOTPEOICHIE paBHOMEPHO M BO3MOYKHA
KpyIJIOCyTO4YHasi paboTa X035iCTBEHHO-TTUTHEBBIX HACOCOB, JIJISl MOJIIEPKaHMs HArlopa B
MPOTUBOIIOKAPHON CETH €€ COCJIUHSIOT C BHYTPEHHEN X034 CTBEHHO-TIMTHEBOM CETHIO.

K HemocrtarkaM TakoWl CXEMbI CJIEIYyeT OTHECTH TPYAHOCTh YCTPOMCTBA aBTOMAaTUKH

BKJIFOUCHUS TTOKAPHBIX HACOCOB.

BxiroueHue  moKapHbIX  HAaCOCOB  MOXKET  OCYIIECTBIATBHCS  OT  pele  JaBJiCHUS
(2JIEKTPOKOHTAKTHBIX MAHOMETPOB) M JAMCTAHIIMOHHO OT KHOIOK OKOJIO BHYTPEHHUX IOXKAPHBIX
KpaHOB.

WNHorna rapaHTUPOBAHHBIN HAMOP y BBOJA 3HAYUTENbHBIN. B 3TOM cilydyae nokapHble KpaHbl
HWKHUX 3TaXKEU MOT'YT HaXxOJUTHCS O] HAIOPOM Hapy»HOM BOJIOIIPOBOIHOM CETH.

B kunbix 3maHusx-0amHsIXBeIcOTOM 1 7-209Takeil MOKET OBITh NMPUMEHEHA YIPOIICHHAs
cXeMa MoJIayu BOJIbl O€3 YCTAaHOBKU OAKOB.

HepaBHOMEpHOCTh BOAOIOTPEOJICHUS TIPH TOM PETYIHUPYETCS «CTYIEHYATOW» paboToi
XO03MCTBEHHO-TIUTHEBBIX HACOCOB, KOTOPBIE MOAJEPKHUBAIOT TaKKE IIOCTOSSHHOE JaBJICHUE Y
BHYTPEHHUX MOKAPHBIX KPAHOB.

B xuiblx KBapTanax, rie HMMEETCS HECKOIbKO BBICOTHBIX 3JaHMM, pPAaCIOJIOKEHHBIX
He/aJeKo APYr OT Apyra, MOTYT ObITh NMPEIyCMOTPEHBI OObEMHEHHbIE BHYTPEHHHE BOJAOIPOBO/IbI
(puc. 8). Kaxxoe 31anue pa3outo Ha JBe 30HbI: 30Ha |
—BKJItouaeT monaBan u 1-12-iaraxu; 3ona |l —13-27-if staxku. B cpennem 3nmanuum Ha 15 staxke
YCTaHOBJIEH 0ak, 00ecreunBalOIUi MMEepBOHAYAIbHYI0 pab0Ty BHYTPEHHHUX IOKapHBIX KpaHOB 1
30HBI Bcex 3AaHui. 3oHa |l kaxgoro 3maHus uMmeerT cBOHM BojoHamopHbI Oak. IloxkapHble U
XO35IIICTBEHHbIE HACOCHI YCTAHABIUBAIOTCS
B nomeniennu neHTpaibHOr0 HaCOCHO-00MIepHOro MyHKTa. MarucrpanbHas ceTh, OJIA0IIas BOAY
K Ka)XJIOMY 3/1aHHI0, KOJIbIIEBasl.

B 3nanusx Beicotoit 10 staxeit u 6osee NPUMEHSAIOT aBTOMATHYECKUE CUCTEMbI TIOKApOTYILIEHHS,
KOTOPBIE HEPEJKO 00BEIUHSIOT C BHYTPEHHUM ITPOTHBOIIOKAPHBIM BOJIOTIPOBOIOM.

JUis  yMEeHbIIEHUS] MAarucTpajJbHBIX CIPHUHKIEPHBIX M JPEHYEPHBIX cCeTeil B 37aHUU
MOHTHUPYETCS BEPTUKAJIbHOE HAMOPHOE KOJBIO 2, OT KOTOPOTO BOAa OyIeT IoJaBaThCs B
aBTOMATUYECKUE CHCTEMBbI MOKAapPOTYILIEHUSI U BHYTPEHHUE MOXKapHbIe KpaHbl KaXa0ro staxa. Js
CHIDKEHMsI Hamopa B HIDKHUX JTaXaX YCTAHOBJEHBI DETYJISATOpbl JABJICHUS WM HCKOBBIE
nuadparmel.

[Ipu moxape crnpuHKIEpHl CpabaThIBAIOT WM ke B padOTy BKIIOYAIOTCS BHYTPEHHHE
MOKapHbIe KPaHbl, AaBJICHHE B paclpeieIUTeIbHbIX JUHUAX MaJaeT, 3a cUeT AaBJICHHsS BOJABI OT
HaMoOpHOTO MarucTPajbHOTO KOJIbIIA BCKPBIBAETCSl KOH- TposibHO-curHaibHbINKIanaH (KCK) u Bona
IIOCTYIAET B CIIPUHKJIEPHYKO CUCTEMY M OJHOBPEMEHHO K YHHBEPCAJIBHOMY CUTHAIIU3ATOPY



nasienus (CAY) 3, KOTopsIil BKIIFOYAET MOXKAPHBIM HACOC U MOJAET cUrHaNI TpeBoru. [locTosHHOE
JaBJIEHUE BO BCel OOBEIMHEHHOW CHCTEME IIOJJICP)KUBACTCS BOJOHAMOPHBIM OakoM 1 wim
THJIPOITHEBMAaTHYECKUM OakoM. MakcuManbHbIi ruapoctatnueckuit Harop y KCK nomkeH ObITh He
6o1ee 90 m.

Eciu mo pacuery namop Oonbmie 90 M, HEOOXOOMMO BCIO CHUCTEMY aBTOMATUYECKOTO
MOKapOTYILIEHUsI pa30UTh Ha JIBE-TPU30HBI. B ka0 30HE JOKHO OBITH MarucTpagbHOE KOJBIIO C
110/1a4€il BOJbI B PACIIPEAETUTENIBHYIO CETh YEPE3 y3€J YIPaBICHHUS.

OcobeHHOCTH YCTpOICTBA M pacyeTa BHYTPEHHETO IPOTUBOIOKAPHOIO BOAOIPOBOJA
3MaHUM TOBBIIEHHOM 5STaxHocTH. Kak BHIAHO U3 pacCMOTPEHHBIX CXE€M, BHYTPEHHHM
IIPOTUBOIIOKAPHBIM BOJONPOBOJ BBICOTHBIX 3[aHUN YCTPOEH HECKOJIBKO MHA4e, YeM BHYTPEHHUH
BOJIONPOBOJ] B 3/1aHUSAX BBICOTOHN 10 16 3Taxkeil. B BBICOTHBIX 3/1aHUSX BHYTPEHHHUE BOZIOIPOBOJIBI
YCTpPpanuBarOTCA pa3l[eJIBHBIMI/I(X03$II7ICTBCHHO-HI/ITB€BBIMI/II/I CaMOCTOATCIIBHBIMU HO)KaprIMI/I) n
pexe — 00beJMHEHHBIMU.

Paznenenue cereil 00ycinoBIMBAETCS 3HAUYUTEIBHOW PA3HOCTHIO HAIOPOB TPEOYyEMBbIX JIs
paboOThl MOXKAPHBIX KPAaHOB M XO3SIMCTBEHHO-OBITOBBIXIPUOOPOB. Tak, cBOOOIHBIA Hamop y
MOKapHOTO KpaHa JIsi CO3JAaHUs CTPYH C paglMycoM KOMIAKTHOHW 4actu 16 M momkeH OBITh
paBeH25-30M, Torga Kak y XO3sHCTBEHHOOBITOBBIX HPUOOPOB Ul MOJAYM PACYETHOIO pacxoa
BOJbI OOCTATOYHO HO[[I[ep)KI/IBaTI)3-4M. KpOMe TOro, W Ha3HAYCHHUC IIPOTHUBOIIOKAPHBIX
BOAOIIPOBOAOB BBLICOTHBIX 3I[aHI/II\/JI TaKXK€ HMHOC, UYE€EM Ha3HA4YCHUC O6’I)CIII/IHGHHBIX XO3SMCTBEHHO-
MOKapHBIX BOJOIPOBOJIOB.

VYuuteiBasg 3TH OOCTOATENbCTBA, B JaJIbHEHIIEM pacCMOTPUM psAl  JIOMOJIHUTEIBHBIX
TpeOOBaHUH, MPEIBABIIEMBIX K YCTPOUCTBY U pacdeTy MPOTHBOIIOKAPHBIX BOJOIPOBOIOB 31aHUM
MOBBIIIEHHONW 3Ta)KHOCTH, HAIPaBJICHHBIX Ha OOecreueHHe HaJeKHOW pabOThl BOJONPOBOAHOM
CHCTEMBI B IIEJIOM.

Tak kak Ha MOKapHBIX CTOSKaX 30HBI YCTaHABIMBAIOTCS Oousiblie 12 MoXkKapHBIX KPaHOB H,

CJIEIOBATEIbHO, YCTPONUCTBO TYNMUKOBBIX CETE€H HEJOMYCTHMMO, TO BOJONPOBOJHBIE CETH Ka)I0M
30HBI JIOJKHBI OBITh 3aKOJIBLIOBAHbI 110 BEPTHKAJIH.
C nenbio KOHILIEHTpAlMM MOKAapHBIX CTPYH Ha IMOXKAPHBIX CTOSKAX YCTAHABIMBAIOT CHapeHHBIE
MoKapHble KpaHbl, 00OpylOBaHHbIE pYyKaBaMU JAMAMETpPOM 66 MM M CTBOJaMM C HacaJKaMH
ANaMETpOM 19 mm. B ToMm clIydac, €CJIM B BBICOTHBIX 3JaHHAX YCTPAWBAIOT HE3AABIMIISICMBIC
JIECTHUYHbIE KJIETKH (C MOAMOPOM BO3AyXa WJIM C BXOJOM B HHMX ue€pe3 BO3AYIIHYIO 30HY IO
OaJIKOHAM WJIM JIOJDKHSIM) YCTaHABJIMBATh B HUX MOXKApHBIE KPaHbl HE PEKOMEHJIyeTCsl, TaK KaK MpU
IMPOKJIAAKE IIOKAPHBIX PYKABOB JICCTHUYHBIC KIICTKH 4YE€PE3 OTKPBITBIC ABEPU MOT'YT 6BICTp0
3aJIBIMJIATBHCA.

Ha BHyTpeHHel BOJONPOBOIHON CETH AOKHBI ObITh YCTAHOBJIEHBI PEMOHTHBIE 3a/IBHIKKH C
TaKUM pacuyeToM, YTOOBI OTKJIFOYAJIOCH HE 00JIee OJTHOTO MOYKAPHOTO CTOSKA.

HO)KapHBIC HacoCbhl JOJXKHbBI HMCETh aBTOMATH4YCCKOC, AUMCTAHIIHMOHHOC H PYYHOC
ynpasieHue. [Ipuuem aBToMaTHYecKOEe BKIIOUYEHHE MOXKAPHBIX HACOCOB JOJDKHO OCYILIECTBIIATHCA
[OCJIe  M3PAacXOJOBaHMs 2-MHHYTHOTOIIOXKApHOTO 3amaca Boael B Oakax. OcraBmmiics 8-
MUHYTHBIH3anac BoJbl B 0akax MpeaycMaTpUBaeTCs IS TYHICHHUs MOXKapa MpHU MyCKe MOXKapHbIX
HAcCOCOB BPYYHYIO (B ClIy4ae BbIXOJ[a U3 CTPOsI aBTOMATHUECKUX IYCKOBBIX YCTPOMCTB).

I[I/ICTaHI_II/IOHHHﬁ IMYCK IMOXAapHBIX HACOCOB OCYHICCTBIIACTCA OT KHOIIOK, YCTAHOBJICHHBIX Y



MOKapHBIX KpaHOB. KHOMKM AMCTaHIIMOHHOTO IMYyCKa TOJDKHBI ObITH 00S3aTENbHO YCTAHOBIICHBI Y
BEPXHUX TOXKapHBIX KpPaHOB, €CIM BBICOTA YCTAHOBKM BOJOHANOPHBIX OakoB He oOecredyuBaeT
CO3/IaHHE y HUX MOTPEOHBIX HAIOPOB.

Jns  HagexxHoW  pa®OTBI  TOXAapHBIE HACOCHI  PEKOMEHIYeTCSl  MOJCOCAMHATH K
MarucTpajbHOMY KOJIbILY, IPOJIOKEHHOMY B IIOMELICHUH HacocHoi (puc. 10).

CeTn TPOTUBOMOKAPHBIX BOAONPOBOJOB KAXKAOH 30HBI JIOJDKHBI MMETh JBa MNaTpyOKa
IaMeTpoM 77 MM, BBIBEJCHHBIX HApyKy M OOOpPYIOBaHHBIX MOJMyralkamu il MPUCOCTUHEHUS
PYKaBOB MOXAPHBIX aBTOMOOMIIEH.

I'mppaBiuyeckuii pacdyer BOAOINPOBOJOB BBICOTHBIX 3JaHMM IIPOBOJUTCSA 0 METOJIUKE
JloGaueBa ¢ yueToM CIeayroluX, 00CTOSITENbCTB.

Ecnu HopmaTuBHBIN pacxos paBeH 3 X 5% 10-3 = 15x 10-3 m3/c (3 cTpymn mo 5%10-3 m3/c
KaKJas), TO K pacueTy NPUHUMAIOT JBa CMEXHBIX HanOojee yJalleHHbIX OT HACOCHOW CTaHIUU
MOKapHBIX CTOsIKA ¢ pabOTON BBICOKO PACIIONOKEHHBIX MOXKAPHBIX KPAHOB: JIBYX MOKAPHBIX KPAaHOB
Ha OJTHOM CTOsIKEe (OJJMH Ha BEPXHEM dTaxke, IPYroil Ha ITake HUXKE) U OJJTHOTO BEPXHETO MOKAPHOTO
KpaHa Ha JPyroM, T.e. MOXKapHBI CTOSK PacCUUTHIBAIOT HA mporyck He MeHee 10x 10-3 m3/c.

[Tpu HOpMaTtuBHOM pacxoae 4 x 5% 10-3 = 20x 10-3 m3/c Ha KaxIOM CTOSKEe OepeTcs Mo
7IBa MOKapHBIX KpaHa: OJJMH HA BEPXHEM 3TaXkKe ¥ OJMH Ha HUYKEPACIIOIOKEHHOM JTaxe.

Ecim HopmaTuBHBIM pacxox paBeH 8 X 5% 10-3 = 40x 10-3 m3/c, TO KaXIblid CTOSK
paccUMTHIBAIOT HE MeHee YeM Ha 5X 2% 2 = 20x 10-3 m3/c; rme 2 — 1Ba CrapeHHBIX MOKAPHBIX
KpaHa 1 2 — JiBa 9Taxa, T.€. Ha KaXJI0M 3TaXe OT OJJHOTO CTOsIKa pabOoTaloT Mo 2 MOXKAPHBIX KpaHa.

B cmywae ycrpoiicTBa BHYTPEHHEro BOJONPOBOAA II0 CXEME C NOAA4Ye€l BOJbI
XO3SIICTBEHHBIMH HAcOCaMH 10 TIOKapHBIM CTOSIKAM BBOJBI CIIEAyeT pPACCUUTHIBATH Ha
OJTHOBPEMEHHBIN MPOITYCK TOXKAPHOTO ¥ MAKCUMAIBHOTO X03SiICTBEHHOTO PACXOJIOB.

Kak yxe ormedanocs, TpedyeMblil Harmop AJs TYIISHHS TT0Kapa OINpeesseTcs o Hanboee
yJIQJIEHHOMY U BBICOKO PAacrojOXeHHOMY KpaHy. [lokapHble KpaHbl, pacroyioOK€HHbIE B HIDKHUX
dTaxkax, OyAyT HAXOIWUTHCS TOZ OOJIBIIMM JIaBICHUEM, ITO3TOMY M PAacXo] BOJBI M3 HHUX OyIer
Oonble, 4eM M3 BEpXHUX KpaHoB. CremoBaTenbHO, TpeOyeMblil Hamop AJsi HacOCOB M BBICOTA
YCTaHOBKH BOJIOHATIOPHBIX 0AKOB JOJDKHBI ONPENENATHCS 110 KpaHaM, PACIIOIOKEHHBIM B BEPXHUX
JTakax, a Mojadya HACOCOB M 00bEeM OaKOB — 1O KpaHaM, PACIONOKEHHBIM B HI)KHHUX OJTa)kax
3MaHus. OTO MPHUBOJAUT K YBEIUYEHUIO €MKOCTH ©0aka M, CJelOBaTelIbHO, K YBEIMYCHMIO
CTPOMTEINbHBIX 3aTpaT, a Takke TpeOyeT YCTaHOBKM HAacoCOB C OOJIbLION MOoJadei, YTO CBSI3aHO C
yBEJTMUYEHUEM HKCIUTYaTallMOHHBIX 3aTpart.

Jnst Toro 49TOOBI WCKIIOYHMTH YKa3aHHBIE HENOCTATKH, YCTAHABIMBAIOT JuadparMel y
HIDKHUX TOXapHBIX KpaHOB. JluadparMbl yBEITUYMBAIOT CONPOTUBJICHUE MOXKApHOTO KpaHa,
BCJIEJICTBHE Y€r0 Pacxoj BOIBI U3 HEro yMeHbImaeTcs. J(mamerp nuadparMm moadOHpaeTcss TaKuM,
9TOOBI BCE TIOKAPHBIE KPAHBI TPOITYCKAIH

TOJILKO pacuyeTHOE KONWYeCTBO BOJAbL. [ls ompeneneHus auamerpa AuadparMbl HCIONB3YIOT
M3BECTHYIO U3 Kypca ruapaBiuku ¢dopmyny lapcu-Beiicoaxa:

CKOpOCTI) JABMKCHUS BOABI B ITOKAPHOM KpaHE MOXKET OBITH omnpeaciicHa U3 ypaBHCHHUA
HEpa3phIBHOCTU MOTOKAa V = QH/®, e QH — pacxoa BOABI M3 HUKHETO IMOXKAPHOTO KpaHa; ® -
TUIOIA/Ib CEYECHHUS TT0KAPHOTO KpaHa.



Huadparmy crnepyer ycraHaBIuBaTh Nepes MOIYyrailkoil Tak, 4yToObl OHa OblIa MOCTOSIHHO
noj HabmoaenueM. KomruectBo muadparm pa3inyHbIX AMaMETPOB JOJDKHO OBITH O BO3MOKHOCTH
HauMeHbIIIM (00BIYHO HE OoJiee TpeX).

BriBog mo Bompocy. PaccMoTpeHbl cXxeMbl BHYTPEHHETO MPOTHUBOIMOKAPHOTO BOJOMPOBOIA
BBICOTHBIX 3JJaHUI K OCOOCHHOCTH UX pacyeTa.

Takum oOpazom, Ha 3aHATHM OBUIM W3Yy4YEHBI OCHOBHBIC CXEMBI M YCTPOWCTBO CHCTEM
BHYTPEHHET0 BOJOCHAO0XEHMS 3[aHUW TOBBIIICHHON 3Ta)KHOCTH W TeaTpoB. bbuia paccMoTpeHa
METOJIMKA THAPABIMYECKOTO pacyeTa 30H IPU 30HHOM BOJOCHA0KEHHUH 3[JaHUH U ITOJI00p AUaMeTpa
nradparM Uis CHUKEHUsI U30BITOYHOTO HAMOpa y MOKAPHBIX KPAHOB, PACTIOIOKEHHBIX HA HIDKHUX
ITaXaX.

Taxke 0ocoboe BHUMaHHE YACTACTCA 00ecrneYeHHIo HO)I(&pHOﬁ 0€e30macHOCTH TE€ATPOB, AJIA
KOTOPBIX ObLIU pacCcMOTPEHBI OCHOBHBIC Tpe6OBaHI/I${ HOPMATUBHBIX JOKYMCHTOB.

JIekmus mo Teme 3.1: TDC6OBaHI/I$I K pe3cpByapaM MW BOAOCMaM C 3amacaMu BOJAbl Ha ITICIHU
HApVY>XXHOI'0 IMOXapOTYIICHUA

be3BomonpoBoHOE  HAapy)KHOE TPOTHUBOMOXKAPHOE  BOJOCHAOKEHHE W3  EMKOCTEH

(pe3epByapoB, BOJOEMOB) MOKET MPEyCMATPUBATHCS B CIACAYIOMIUX CIyYasx:

— B HACENIEHHBIX MYHKTaX C YHCIOM UTeJIel A0 S ThIC. Yell.;

— B OT/ICIBHO CTOSIIIMX OOIIECTBEHHBIX 3MaHMAX o0beMoM 10 1000 M3, pacnojoXeHHbBIX B
HACEJICHHBIX MyHKTaX, HEe UMEIOIUX KOJBIEBOTO MPOTUBOMOKAPHOTO BOAOIPOBOA;

— B 3gaamsIX o0bemoM cBbitie 1000 M3 — 1o coracoBaHuio ¢ opraHamu 1 oCyIapCTBEHHOTO
MO’KapHOTO HAI30pa;

— B IpYTUX CIy4asx, oroBopeHHbIX B 1. 2.11 CHwull 2.04.02-84*.

Takoe BomOCHaOXXEHUE OCYIIECTBISETCA OT €CTeCTBEHHBIX (peKd, o3epa, Mops) U
MCKYCCTBEHHBIX (KOJIOJIIIBI, pE3epBYaphl, BOJIOXPAHUIIMIIA, BOJIOEMbI-KOMIAHH) BOJJOUCTOYHHKOB.

[Tomaua BoJABl Ha TYIIEHHE MOXKapa MPOU3BOAUTCS MOTONOMIIAMH, aBTOHACOCAMHU WIIU
aBTOIIUCTEPHAMH, a TaKKe CTAMOHAPHO YCTAHOBJICHHBIMH HAacOCaMH C TIOAa4ded BOABI IO
IIPOKJIaIbIBAEMBIM TPH MOKAPE MOKAPHBIM PYKaBaM K PyYHBIM M JJaQETHBIM CTBOJIAM.

PaccrositHme OT eCTeCTBEHHBIX MCTOYHUKOB BOJIBI /IO 3[aHWW M COOPYKEHHH HE JTOJHKHO
npessimath 200 M.

B cimygae oTCyTCTBHSI TaKMX HMCTOYHHKOB WJIM NPH OOJBIIUX PACCTOSHHIX HEOOXOIMMO
IpeycMaTpuBaTh UCKYCCTBEHHbIE HICTOUHUKHU BOJIbI BOJIM3HU 3aHUH.

O0beM TOXKapHBIX pPe3epBYapoOB U BOJOEMOB OIPENEISIETCS UCXO/IS U3 PACUETHBIX PAacX0JI0B
BOJIbI U MPOJIOJKUTEIBHOCTH TYILIEHUS MoXkapa 3 yaca (B OT/ENbHBIX Cllydasx 2 yaca).

BoccranoBieHre MokapHOTO 3amaca IMocje IOJIHOTO H3PACcXOIOBAHHUS BOJBI  JIOJKHO
o0ecreunBaThCsl 32 YCTaHOBIICHHOE HOpMaMHu Bpemst (24—72 yaca ajist pa3iiuIHbIX 00BEKTOB).

Mecto mns ycTpoiicTBa BOJOE€Ma BBIOMPAETCS 1O BO3MOXHOCTH OJU3KO K OOBEKTY,
TpeOyrolieMy HanOOJIbIIEro KOJMYECTBa BOAbI Ha TYLICHHE, IPEeAYCMaTPUBAETCS YOOHBIN MOABE3
JUTST TIOYKAPHBIX MaIIIHH.

Jns oOecnieueHust J0OCTyma K BOJOEMY TIpU TMOXKape YCTAHOBJIEHBI MHHHUMAJbHbIE
paccTostHUS OT Bojoema: 10 31aHuid 1-i u 2-i creneHu orHecToukocT — 10 M, 1o 3manmii 3-i, 4-1,
5-11 cTeneHn OTHECTOMKOCTH M JIO OTKPBITBHIX CKJIQJ0B CropaeMbIX MaTepranon — 30 M.

[Ipr 5TOM pemaroTcss BONPOCH HAIOJIHEHHUS BOJOEMa BOJOW M 3aIIUTHl OT (MIBTPAIAN
BOJIbI B TPYHT.

BomoeMbI-KOTIaHM B 3aBHCHUMOCTH OT MECTHBIX YCIIOBHI M HAJIMYUSI BOAOOTIMBHBIX CPEIICTB
YCTPauBaIOTCS B BBIEMKE MJIU B MOJIYBBIEMKE-TIOTYHACHINH. [ TyOrHA TakuX BOJIOEMOB Ha3HA4aeTCs
2,5-3,5 m. C yBenmnyueHHeM TITyOWHBI MTOBBIMIASTCS JIOJIS TIOJIC3HOTO 00beMa 3UMOH, a JIETOM



yYMEHbIIIaeTcsl mporpeBaHue BoAbl. [IpM BO3MOXKHOCTH MUTaHUS BOJOEMA 3a CUET I'PYHTOBBIX BOJ
TIIyOWHY YMEHBIIAIOT J10 2 M.

Jns rugpousonsuMM  BOJOEMOB-KOMaHEH ycTpauBaeTcsi oOdHMIIOBKa — OeToHHas (U3
MOHOJIMTHOTO cj10s OeToHa TonmuHoi 10—12 cM), U3 KaMHsI WJIM KUPIIMYa Ha IEMEHTHOM pacTBoOpe,
acdanbTobeToHHas TOMIMHON 5—8 cM. Takke MOKET UCIOJIb30BaThCS TIIMHSHAS OJICK 1A — CIIOU U3
CHElHAIbHO MOATOTOBJICHHON TJIMHBI, VYJOXKEHHBI 1O Bceld TMOBEPXHOCTH KOTJIOBaHA H
YILIOTHEHHBIN PyYHBIMH TPAaMOOBKAMH.

Bopoembi-pe3epByapbsl MOTYT ObITh HAaJI3EMHBIMHU M MOA3EMHBIMU (pHC. 3.2), OTKPBITBIMU U
3aKPBITBIMHU, BBHITIOJTHSIOTCS W3 JKelIe300eTOHA, KaMHs, MeTaia, KUpIu4a, AepeBa. PesepByapbl
COOPY’KAIOTCS TI0 TUITOBBIM ITpoeKTaM eMKOCThI0 OT 10 10 20000 M3, riryounHa 2—5 M.

KameHHbIe, kene300eTOHHBIC M KHUPIUYHBIE PE3epPBYaAphl IITYKATYPSITCS WU3HYTPH, a TPH
HAJIMYUKM TPYHTOBBIX BOJ U CHapyxku. B pesepByape ycrtpauBaercs ok 0,6x0,6 M ¢ ABOHHOMU
KPBIIIKON ¥ BEHTHJISAIMOHHAS TPYOa.

3a00p BOIBI B IMOJA3EMHBIX pe3epByapax OCYLIECTBISETCS 4Yepe3 BCACBHIBAIOIIUN PYKaB,
OIyCKaeMbI HENOCPEACTBEHHO 4Yepe3 JIIOK, B HAJ3€MHBIX U MOJYNOJA3EMHBIX pe3epByapax yis
3a00pa BOJBI U3 HIKHEH 30HBI pe3epByapa HapyKy BBIBOJSITCS JIBa MITYLEpa C COSAUHUTEIbHBIMU
PYKaBHBIMHU T'OJIOBKAMH.

Bopoxpanunuma (mpyabl) ycTpauBarOT B JOJMHAX pPEK U PYy4YbEeB, MEPErOPOKEHHBIX
IJIOTUHAMH, U1 yCTPOMCTBA  XO3SMCTBEHHO-TIUTHEBOIO  BOJOCHaOkeHus. OHH  MOTYT
UCIIONIb30BaThCA U IS OE3BOJOMPOBOJHOIO IMPOTHUBOMOXKAPHOIO BoJgocHaOkeHus. s 3abopa
BOJIbI OJIMH M3 OEpPEeroB yKPeruisieTcsl CBasiMU WJIM OTCBHIMKON KaMHsI WK 000OpyAyeTcs MOKapHBI
nupc.

[Tpu 3aboyiovueHHBIX Oeperax s 3a0opa BOJBI HUCIOJB3YIOT TPUEMHBIC KOJOIIIBI,
BBHIHECEHHbIE Ha YAOOHOE [UIsi TMOAbE3Aa MECTO U COOOIIAIIIMEcs C BOJOXPAHWIHIIEM
TpyOOIPOBOJIOM.

[TeproaYHOCTD OMOPOKHEHHUS BOJOEMOB JJII CMEHBI BOJIbI COTJIACOBBIBAECTCS CO CIIYKO0ii
CaHUTAPHON MHCIIEKIUH.

[Ipu skcmyaTaliuu BOJOEMOB PETYIISIPHO KOHTPOJUPYETCS MOJI0KEHUE YPOBHS BOJBI U IO
Mepe HEOOXOIMMOCTH MPOU3BOIUTCS UX TOTIOJTHEHHE.

K nauany oOpa3oBaHmus JibJla BOJOEM HAMOJTHAETCS 10 MaKCHMalbHO BO3MOKHOTO YPOBHSI.
Jlst 3a00opa BOABI 3UMOM yCTpauBaeTcCsl MPOpyOb, B KOTOPYIO BMOPAXUBAETCS JACpeBsiHHAs O0YKa,
3alOTHeHHAs KaKUM-THO0O yTeIUIUTeNeM, MNpU TMOXKAPOTYHIICHHH YTeIUIUTENb YyAaluseTcs, JTHO
BBHIOMBaeTCsA. 3aMep3aHue NpopyOr MPeOoTBPAIIAIOT UM YCTPONCTBOM IIUTA- KPBIIMIKKA C TOJIBIM
MIPOCTPAHCTBOM.

Jlexg o Teme 4.1: DKcriepTr3a MPOeKTOB CUCTEM IPOTHUBOIIOKAPHOTO BOAOCHAOKEHHUS

IIpy mpoBeneHHM SKCHEPTHU3bl MPOEKTOB CTPOUTENBCTBA CIEAYET PYKOBOJICTBOBATHCS
3aKOHOJIaTEIbHBIMM M HOPMaTUBHBIMU akTamMu Poccuiickoit denepanuu, peKOMEHIAAUUSIMU 10
MPOBEJICHUIO JKCIEPTU3bl TEXHUKO-DKOHOMUYECKUX OOOCHOBaHUI (TIPOEKTOB) HA CTPOHUTEITHCTBO
00BEKTOB  JKWJIWIIHO-TPAXKJIAHCKOTO  HAa3HA4YEHHWs, a Takke JIpPYyruMu JIOKYMEHTaMH,
PETYJIMPYIOIMMU HHBECTULIMOHHYIO AEATEIBHOCTD.

[Tporiecc sKcIIepTU3HI MPOSKTOB YCIIOBHO MOKHO pa30MTh Ha 3 dTarmna:
1.IToAroToBKa K 3KCIEPTU3E MTPOEKTA.
2.DKcrepTr3a IpoeKTa.
3.0dopmiieHre TOKyMEHTOB IO pe3yJbTaTaM 3KCIIEPTU3bI.



PaccmoTpuM kaxkaplid 3Tan B OTAEIbHOCTH.

[ToaroToBka K 3KCIepTH3€ MPOEKTa BKIIIOYAET CICAYIONINE MEPOTIPUATHS U BUIBI paOOTHI:
‘110100p HOPMATHBHBIX JOKYMEHTOB U MX H3y4YCHUE;
‘U3y4yeHUE [0 CHEIUAIbHON JHUTepaType IMOKapHOW OINAaCHOCTH BEIIEeCTB, MaTepHasoB,
oOpamiaeMblXx B IPOU3BOACTBE U IMOXXKAPHYI ONACHOCTh TEXHOJOTHYECKUX IPOLIECCOB
TEXHOJIOTUYECKHX MPOLIECCOB;
*03HAKOMJICHHE C COCTAaBOM MPOEKTHBIX MAaTEPUAIIOB;
‘COCTaBJICHHE TPUMEPHOIO IME€peyuHs BOIPOCOB, KOTOpPhIE HEOOXOAMMO IPOBEPUTH B XOJE
9KCIIEPTU3BI,
"YCTaHOBJIEHUE MECTa CTPOUTENILCTBA U T.I.

DKCIEepTU3y NPOEKTOB MPOBOAAT B CTPOT0 ONPEIeICHHON OCIEI0BATEILHOCTH, BBISBIISS 11O
XOJly IPOBEPKHU HAPYILIEHUS U OTCTYIJICHUS OT MPOTUBOINOXApHBIX TpeboBanuit CHull.

Kak [1oka3aHO TpPaKkTHKOW, OJKCHEPTHU3Y IIeIeCOO0pa3sHO BECTH B  CIEAYIOIICH
MOCJIeI0BATEIHHOCTH:

1.0011ee 03HaKOMIJIEHHE C TPOEKTOM IIPOTUBOMNOXKAPHOTO BOJAOCHA0KEHUS (COCTaB MIPOEKTa,
CTa/us IPOEKTUPOBAHMS U T.J.).

2.M3yuyeHne MOSICHUTEILHON 3aMUCKU (110 X0y U3Y4YEHHS MOSICHUTEIbHOM 3aluCKu
1es1eco00pa3Ho AeaTh BBIMUCKH, YTOOBI BHOBb HE BO3BPAIIATHCS K HEH).

3.0O3HaKoMJIEHUE C IPYTUMH YacTSIMU POEKTa — CTPOUTENbHOM, TEXHOIOTMUECKOM U JIp.

4.9xkcrnepTr3a MPOEKTa MPOTUBOIIOKAPHOTO BOJOCHAOKEHUS.

[Topsiok 3KCTIepTU3BI MMPOEKTA JOIDKEH OBITh TAKHM, YTOOBI KAXKIbI MPOBEPEHHBIN BOTIPOC
Obu1 0a30il uIsi TpoBepKHU mocheayrouiero. Hampumep, mpexae 4YeM ONpeAensTh HTPUHSTHIC
auameTpel TpyO, HEOOXOAMMO 3HATh PacueTHBIA pacxoja BOJAbl U JOIMYCTUMbIE 3KOHOMUYECKHE
CKOpPOCTH.

ITo X0y 9KCIIEpTHU3bI PEKOMEHYeTCsl BECTH paboure 3alMcH 110 ciieayromen popme:

Ne Bomnpocsl, noane- [IpunsTo TpebGoBaHms OcHOBaHHE BeiBobI O
COOTBETCTBH
n/m JKalye SKCIepTh3e B IIPOCKTE HopM u nipaBun | (CHull, pacuersr) u
1 2 3 4 5 6

OcoOeHHO TmoONE3HBl Takue pabouMe 3alMcH, €CIU IPOEKT MPOBEPAETCS IO MHOTHUM
BornpocaM. OHU UCIOJB3YIOTCS MPU pa3pabOTKe MPOTUBOMOKAPHBIX MEPONPUATHIA, HAITPABICHHBIX
Ha YCTpaHEHHE HEJ0YETOB (Ha CTAUH MOJATOTOBKH MPEITHUCAHNU).

[Ipu  sKkcmepTH3e  NPOEKTOB  MPOTHBOIOKAPHOTO  BOAOCHAOXKEHHS  HEOOXOAUMO
PYKOBOJICTBOBATHCS CIEAYIOIIMMH HOPMAaTUBHBIMHU JIOKYMEHTAMHU:

-CHuII 2.04.01 — 85 * «BHyTpeHHMIi BOJIOTIPOBO/ M KaHAIU3ALMA 3aHUN»;
-CHulI 2.04.02 — 84 * «Bonocuabxenne. HapyKHBIE CETH U COOPYKEHUS,
-npyrumu CHull, nMeronux pasaensl IpOeKTUPOBAHUS IPOTUBOINIOKAPHOTO BOJOCHA0KEHUS;
- @ TaK)K€ BEIOMCTBEHHBIMH TOKYMEHTAMHU.
Jliist BHYTpEHHEro BOJIONPOBOIa M KaHAJIH3aIUU:
1) [MpoBepsieTcs MOTHOTA UCXOJHBIX TAHHBIX, B TOM YHCIIE:
- HUINYHME TEXHUYECKUX YCIOBUH Ha MOAKIIOYEHHE K BHEITHUM KOMMYHHKAIUSIM U UCTOYHHUKAM;
- XapaKTepUCTHKA palioHa U Y9acTKa CTPOUTEILCTBA,
- MaTepUaJIOB 110 MHKEHEPHO-T€0JIOTHYECKUM U3bICKaHUSIM Ha IJIOLIaIKe CTpouTenbeTBa. [Ipu sTom
oOpamraercsi 0co00e BHHMaHHE Ha HAIWYHE TIPUPOJOONACHBIX W KIUMATHYECKHX YCIOBHM
(ceicMMYHOCTB, IPOCA0YHOCTh, BEUHAsI MEP3JI0Ta, OMOJI3HU, KapCThl U JIp.);
- CBEJICHUH O COCTOSTHUH CYIIECTBYIOIINX CETeH U COOPYKCHUH BOJIOCHAOKEHHSI M BOJJOOTBEICHHS C



YKa3aHUEM UX XapaKTEPUCTHUK.

2) OneHnBaeTcst KauecTBO U 3PPEKTHBHOCTD MPUHSATHIX PEIICHHM, TPU 3TOM IIPOBEPSIOTCS:
- COOTBETCTBHUE MPOEKTHBIX PEIICHUI TEXHUYECKUM YCIIOBHSIM;
- MPaBWIBHOCTh IPUHATBHIX HOPM, 00BEMOB MOTPEOIsIEMON BOJbI MUTHEBOIO KayecTBa, 0OHEMOB
CTOYHBIX BOJI, 0aJlaHC BOAONOTPEOICHUS U BOJIOOTBEICHUS;
- HaJIe)KHOCTb MOJAa4YH BOJbl NOTPEOUTESIM TpeOyeMOro KauecTBa 1 KOJIMYECTBA, PACXOAbl BOJbI, B
TOM 4YHCIIE Ha TOXapOTylleHHe, TpeOyeMble Hamopbl MO CHUCTEMaM BOAOCHAO0XKEHHUsS, MPOIYCK
pacyeTHBIX PACXOA0B BOJIbI IPU PA3IUYHBIX PEeXKHUMaxX pabOThI CUCTEM;
- 3¢ (EeKTUBHOCTH MPUHATBIX CUCTEM BHYTPEHHETO BOJOIPOBO/IA;
- PaLMOHAIBHOCTb NMPUHSTHIX PEIIEHUH MO TPAacCUPOBKE B OOIIMX TpaHIIEAX ceTel BOAOIPOBOJA U
KaHaJu3aluy B MUKPOpaloHe;
- THJIPABIMYECKUE YCIOBHUS COBMECTHON PaOOThI HOBBICUTENIBHBIX HACOCOB M CETH;
- HACOCHOE 000PYIOBaHKE, YCTAHOBKHU JIs1 OXJIAXKICHHS BOJBI, JHAMETPhI U MaTepua Tpyo;
- TpeOOBaHUS K KaueCTBY BOJIbl B CUCTEMaX 0OOPOTHOIO BOJOCHA0KEHHUS;
- HaJIW4YHe B COCTaBE MPOEKTAa OCHOBHBIX TEXHOJOTMYECKHX CXEM BOJOCHAOXKEHHS, B TOM YHCIIE
00OpPOTHOTO WJIM PELUPKYJIALIUOHHOTO, UX KaYeCTBO;
- HaJMYMe B COCTaBE TNPOEKTa THAPABINYECKHX PACYETOB CHCTEM aABTOMATHYECKOTO
MOKapOTYILIEHUs, 000CHOBBIBAIOIUX MPABUIIBHOCTh M10J100pa 000PYIOBaHMS ISl JTaHHON CUCTEMBI,
UX Ka4eCTBO;
- 3¢ (eKTUBHOCTb NPUHATHIX CUCTEM BOJIOOTBE/IEHUS, POITYCKHAs CIOCOOHOCTh CeTel, 1uaMeTpsl U
Marepuai Tpyo;
- cnenuduKanus MarepruasoB 1 000pyJOBaHUS;
- MEpONpHUATHS TO CHCTEMaM BOJOCHAOXKEHHsS W KaHAIM3AaUH B OCOOBIX KIMMATHUYECKUX U
IPUPOJHBIX YCIOBUSX.

DKcrepTHas OIeHKa (POPMUPYETCS C YIETOM:

- COOTBETCTBUS IPOEKTHBIX PEIICHUN TEXHUYECKUM YCIOBUSM Ha IMOJKIIOYEHHE K CeTsIM MU
MCTOYHHUKAM, HOPMaTHUBHBIM JIOKyMEHTaM, a TaKXKe 3aJJaHHI0 Ha TIPOCKTHPOBAHUE,

- 3aMeyaHMd M  TNpeAJOXKEHUH MO  TOBBIIIEHHIO  3KOHOMUYECKOH  3(P(PEKTUBHOCTH,
OKCIUTYaTallMOHHOW HAJEKHOCTH W OE€30IaCHOCTH 3a CUET COBEPIICHCTBOBAHUS TEXHUYECKUX
pelleHHi, B TOM YHCie: YMEHbIIEHUs pacxojia noTpedssieMoil Boabl U cOpoca CTOKOB U SKOHOMHUHM
CTPOUTENBHBIX MaTEPHAJIOB.

PaccmoTpenue mpoekTa 1enecooOpa3Ho HAUYWHATH C M3YYEHUS TOSICHUTENBHOW 3allUCKU U
TeHepaJIbHOrO MJIaHa 00beKTa. 3aTeM MPOBOJUTCS MOAIEMEHTHOE PACCMOTPEHUE BCEX COOPYKEHUM
W DJIEMEHTOB Hapy)XHOH BOJIOTNPOBOJHOM CETH, MO XOIy JBIXKCHHMS BOJBI, HAuWHAs OT
BOJIONCTOYHUKA WJIM BOJ03a00OPHOTO COOPYKEHHs J0 BBOJOB B 3/I1aHWE, MMEIOUINX BHYTPEHHUH

IIPOTUBOIOKAPHBIN BOJIONPOBOI.

[TomosscHUTEeAbHOMNS3AaMNUCK € BbISICHAIOTCA OOLIME BONPOCH HAPYKHOTO
MIPOTUBOMNOKAPHOTO BOJIOCHAOXKEHUS, KOTOPHIE BKIIOYAIOT B CEOSI:
‘000CHOBAaHHOCTh BbIOOpa CHCTEMBI BOJOCHAOKEHHs, TOXAPHOH OMAacCHOCTH OOBEKTa |
cootBeTcTBHE TpeboBanusiM CHull;
*COOTBETCTBHE MPUHATHIX B MPOEKTE PACXOJ0B U HAIIOPOB Ha LEH MOKAPOTYIIEHUSI TPEOOBAHUSIM
CHulT,
‘11€7IECO00Pa3HOCTh YCTPOMCTBA MOXKAPHBIX BOJOEMOB WM JK€, HMCXOAS U3 HAAECKHOCTH U
SKOHOMHMYHOCTH, YCTPONCTBA IPOTUBOMOXKAPHOTO BOJOIPOBOIA.

[To ncrouHnkam BOJOCHAOXEHUS U COOPYKEHUSAM ISl 3a00pa BOIbI HEOOXO0AUMO
MIPOBEPUTH;



-IPaBUIILHOCTH BEIOOPA UCTOYHMKA BOJOCHA0KEHHUS, TUTIA H CXEMBI Pa3MEIICHUs BOA03a00pHBIX
COOPYKEHH, B3aMMOJICHCTBHE UX C CYLIECTBYIOIUMHU U 3KCILUTyaTUPYEMbBIMU BOJ103a00pamu;

-o0ecreynBaeT M KOHCTPYKIIHS IPUEMHOIO COOpPY>KEHHUs 3a00p U3 BOJAOUMCTOYHUKA PAaCUETHBIX
Pacxo10B BOJIbI HAa BCE HYX/bI, B TOM YHCJIE U Ha LN NOXKApOTYIICHHS,

-3aIUTY BOJ03a00PHBIX COOPY)KEHUH OT pa3IMYHBIX MEXaHUYECKUX MOBPEKICHUH (JIbIOM, IKOPSMH,
IJI0TaMU, MOAMBIBOM IPYHTA U JIp.).

-IPeAyCMOTPEHBI JIU YCTPOMCTBa, 3alIMIIAIOIINE CUCTEMY BOJOCHA0KEHUS OT MOMAaJaHus B HEe
Mycopa, MJIaHKTOHA, OMOJIOTUYECKHX 00pacTaHUl, HAHOCOB, JIb/a, PHIOBI U TIP.
ITo nacocusim cranmusm | mogpema (HC-1) HeoOXoauMo MpoOBEPUTH:

-KOJIMYECTBO M MapKy HACOCOB, COOTBETCTBUE HAIIOPOB U PACXOJIOB PACUETHBIM JIAHHBIM;

-peaycMaTpUBAETCs JIM BOCCTAHOBJIEHHE HEMPUKOCHOBEHHOI'O 3amaca BOJbl B 3allaCHBIX U
PETYJIUPYIOIIUX EMKOCTSIX;

-obecnieunBaeTcst Ju  OecnepeboitHocTh  paboTel HC-IB  cnywae, ecnu mMoOKapHBIM 3amac  He
MpelycCMaTPUBACTCS WIIM OH YMEHBIIIAETCS, UCXOMAS U3 YCIOBUI MOMOTHEHHUS,

-IPEAYCMOTPEHBl  JIM  3allUTa OT TUJAPABIMYECKOTO yaapa B  HAMOPHBIX  BOJOBOAAX
MIPEIOXPAHUTEIBLHOM aIllapaTypou.
ITo nHacocHbM cTaniwsm |l moxbema (HC-11) HE0OX0AMMO yCTAaHOBHTS:

-TUIl HACOCHOM CTaHIMU (BBICOKOT'O MJIM HU3KOTO JJaBJICHHUS);

-KaTeropyIo HaJeKHOCTH HACOCHOW CTaHIIUU U COOTBETCTBHE €€ TPeOOBAHUSAM HOPM;

-KOJIMYECTBO, MapKy HAcOCOB, COOTBETCTBUE HX II0 HAIOPY M MOJA4€ PACUETHBIM JAHHBIM J0 U IIPU
roxkape, IIpeayCMOTpEHa JIM YCTAaHOBKA PE3EPBHBIX IOKAPHBIX HACOCOB;

-COOTBETCTBHE 3aIPOCKTUPOBAHHON HACOCHOW CTAHIIMM C TOYKH 3PEHUS APXUTEKTYPHO-CTPOUTEIbHONN
nHkeHepHoi TpedoBanusm CHull;

-IIPAaBWJIBHOCTh YCTAHOBKHM HACOCOB, UCXOJIS U3 UX JOIYCTUMON BAKYYMMETPHUECKON BBICOTHI
BCACBIBAHNS,;

-o0ecreunBaeTcs JIM 3aJIMBKa BCACHIBAIOIIMX JIMHUI MOKAPHBIX HACOCOB B CIIy4ae UX YCTAHOBKHU BBIIIE
HAaYMHUBILIETO YPOBHS BOJBI B PE3E€PBYapax;

-IPaBWIBHO JIM 3aIIPOCKTUPOBAHBI BCACBHIBAIOIIME M HAINIOPHBIE KOMMYHHKAIMU B HACOCHOW CTaHLUU
(mo>xapHbIe HACOCHI JOJKHBI UMETh CAMOCTOSTENIbHBIE BCACHIBAIOIINE JINHUM);

-NIPaBUJILHOCTh Pa3MeEIIEHUs U PACCTAHOBKHU 3aIIOPHOI apMaTyphl, OOpaTHBIX KJIAaHOB,;

-3alpOEKTUPOBAHBI JIM JIBa HE3aBHUCUMBIX MCTOYHMKA YHEPrONUTAHUS JIBUTATENIEH HACOCOB (IOXKapHbIE
HACOCHI JIOJKHBI UMETh TUTaHHUE 110 CAMOCTOSATENbHBIM Quepam);

-HaJIMYME KOHTPOJIA 3a MWCIPABHOCTBIO CXEM AaBTOMATHKUM U OTIEIbHBIX aBTOMAaTU3UPOBAHHBIX
COOPYKEHHM, a TaKKe aBTOMAaTHUYECKOIO NEPEKIIOYEHUs DJIEKTPONMUTAHUS HACOCOB C  OJHOTO
dbunepa Ha 1pyroi;

-HQJINYME YCTPOMCTB KOHTPOJISA 32 YPOBHEM U COXPAHHOCTHIO HEIIPUKOCHOBEHHOT'O IIOKAPHOTIO 3araca
BOJIbI B pe3epByapax M BOJOHANOPHBIX OAIIHIX;

-IIPEyCMOTPEHA JIM CBETOBAas U 3BYKOBAash aBTOMATHUYECKAs CUTHAIM3ALUSA O BKIKOYCHUHU IOKAPHBIX
HAaCOCOB;

-HaJIM4Me YCTPOMCTB 3alllUThl OT TUAPABIMYECKOrO YyAapa B BOJOBOJAAX, a Takke OOOCHOBaHUE
BO3MOKHOCTH ITyCKa MOKAPHBIX HACOCOB IIPU OTKPBITON 3aABMKKE HAa HAITIOPHOM JINHUM;



-IPEAYCMOTPEHO JIH  MOJABEMHO-TPAHCIIOPTHOCOOOPYIOBAHUE  JUISI  DKCIUTyaTalldd  apMaTyphl,
TpyOOIIpOBOIOB, 000PYOBAHHUS B HACOCHOM CTaHIIUU M THII €T0;

-IPEeAYCMOTPEH JIM B HACOCHOW CTAHLMU BHYTPEHHUU MPOTHBOIIOXKAPHBIA BOJOMPOBOJI, MEPBUYHBIC
CpelICTBa MOXKAPOTYIICHUS;

-3alPOCKTUPOBAH JIM MTOABE3/] K HACOCHOM CTaHIIUU C TBEPJIBIM MOKPHITUEM.
[To  pesepByapam  4YHCTOH  BOIbBI (moXxapHbIM BOJIOEMAM), BOJIOHAIIOPHBIM
OamrHsAM HE0OXO0MMO TTPOBEPHUTH:

-KOJIMYECTBO, TUIl U EMKOCTh pPe3epByapoB (BOJOEMOB), KaK MPABUIIO, KOJUUYECTBO PE3epPBYapOB AOHKHO
OBITH HE MEHEE JIBYX;

-PaBUIILHOCTD OTpeieNieHUs] 00beMa HEMPUKOCHOBEHHOT'O MOKapHOI0 3a1aca BOIbL;

-COPa3MEpPHOCTh ~ €MKOCTH  3allpOCKTHUPOBAHHBIX  pe3epByapoB  (BOJOEMOB)  pacyeTHOMY
HEMPUKOCHOBEHHOMY 3a1acy BO/IbI;

-IIPElyCMOTPEHBI JIU MEPHI 10 YBEIUYCHHIO 3araca BoJbl B pe3epByapax, korga CHullom nomyckaercs
MPOKJIaJIKa BOJIOBO/IA B OJIHY HUTKY;

-IPOTNOPIHMOHATBHOCTh PACIPEEICHNUS HEMPUKOCHOBEHHOTO MOXKAPHOTO 3araca, Npyu HAIWYUHN BYX U
0oJiee eMKOCTEI;

-PaBUJILHO JIU 000PYJOBaHbl EMKOCTH HEOOXOIMMBIMU TPYOOIIPOBOAAMHU U 0OECII€UEHa JIU 3allluTa OT
3aMep3aHus BOJABI B HUX;

-CPOKM BOCCTAHOBJICHHS HENPHUKOCHOBEHHOTO TOXApHOTO 3amaca BOJbl U COOTBETCTBHE HX
HOPMAaTUBHBIM,;

-HaJIMYMe YCTPOMCTB, OOECIEUUBAIOIIUX COXPAaHEHHE HEMPUKOCHOBEHHOTO IMOXKapHOTO 3amaca u
ABTOMATHUYECKUX YyKa3aTelel ypOBHA I TMOJa4yd CUTHAJIa Ha BKJIIOYEHUE JOMOJHUTEIBHBIX
HacocoB Ha HC-I;

-HaJTM4he YCTPOMCTB nJsi 3a0opa BOABI M3 PE3EPBYapOB M BOJOHAMOPHBIX OallleH MepeIBUKHBIMU
MOKapHBIMU HACOCaMU U MIPABUIIBHOCTh UX YCTPONCTBA;

-COOTBETCTBHE KOJMYECTBA MOKAPHBIX BOJIOEMOB, PACCTOSIHUMN OT HUX JIO 3[JaHUN TPeOOBaHUSIM HOPM;

-IIPaBWJIBHOCTh Pa3MEIICHHs BOJOEMOB U3 YCJIOBUSI OOCIY)KMBAaHUS UMM 37aHUIN, COOPYKEHUN U BUJIA
MEPEIBUKHOMN NTOKAPHON TEXHUKH;

-TIPaBUIILHO JIM 3aMPOEKTHUPOBAHBI BOJOEMBI B OTHOIICHUU UX TEIUIOU3OJISIIIUU U TUAPOU3OIIALINY;

-HE TIPEBBIIIACT JIM 3aPOCKTUPOBAHHAS TITyONHA BOJIOEMOB 3,5 M;

-IIpelyCMaTPUBAETCS JIU TIEPUOINUECKasi CMEHa BOJIbI B TIO’KAPHBIX BOJIOEMAX M KaKUM CIIOCOOOM
OCYIIECTBJISIETCS TT01a4a BOJIbI B HUX;

-3aIIPOEKTUPOBAHBI JIM TIOIBE3/IbI U TUIOUIAIKH C TBEPABIM MOKPBITHEM s 3a00pa BOJBI U
COOTBETCTBUS ITHUX TIIOIIAJI0K TPEOOBAHUSAM HOPM;

-TIPETyCMOTPEHBI JIU yKa3aTelu W MCKYCCTBEHHOE OCBEIICHHE BOJOEMOB IpH 3a00pe BOJIBI U3 HUX B
HOYHOE BpeMs;

-PaBUIILHO JIM OTpEe/IeNieHa BRICOTa PACIONOKEHUs 6aka BOJOHAMIOPHOI OariHu;

-OTKJIFOYAETCsI JIW OalrHs MPY BKIFOYSCHUH TOKapHBIX HACOCOB (€CIM BOJOHAIOPHAs OAallHsS B COCTaBe
BOJIOTIPOBO/IA BBICOKOTO JIABJICHUS ITOBBIIIIAEMOTO BO BPEMsI TI0Kapa);

-TIpelyCMOTPEHA JTU MOJTHUE3AIMTa BOJOHATIOPHON OamrHu (€ciu BOJOHAMOPHAs OalTHs He MOonaaacT B
30HY 3allUTHI PSIAOM CTOSIIIUX 3AaHUN UIIA COOPYKEHHI).

Haubonee TmiatensHO#l SKcmepTH3e OJDKHBI TOJBEPraThCs MPOEKTHBIE MaTepUabl MO



BOJOIIPOBOJHOM CETH.
B sToM cirydae He0OX0IMMO BBISICHUTE CIIEIYIONINE BOTIPOCHI:

-eclii 00BEKT MUTAETCS BOJON OT FOPOJCKOTO BOJOMPOBO/IA, HEOOXOAMMO OLIEHUTh €r0 C TOYKU 3PEHHUS
BO3MOXXHOCTH Oecriepe0oiHON MoJaun MOXKapHBIX pacXO0B BOIbL;

-COOTBETCTBHE TPEOOBAHUSIM HOPM TUIIA BOJOIPOBOIHON CETH (KOJbIIEBasi UM TYITUKOBAs);
-COOTBETCTBHE TYIIMKOBOW CETU HOPMATUBHBIM YCJIOBHUSM €€ IPUMEHEHUS;

-TIPEAYCMOTPEHBI JIH MOKAPHBIC BOJOEMBI Y HAN0O0JIEe BAKHBIX U MOXKAPOOMACHBIX 00BEKTOB;

-COOTBETCTBHE HAWMEHBIINX JHAMETPOB PACHPEICIUTEIBHBIX TPYO0 MHUHUMAIBHO JOMYCTUMBIM
HOpMawm;

-COOTBETCTBHE€ HOPMATUBHBIM TPEOOBAaHUSM PACCTOSIHUM MEXKAY TMOXAPHBIMH THAPAHTaAMH, OT
TUJPAHTOB J10 3[JaHUI U PA3JIUYHBIX KOMMYHUKALIHIL;

-PEAYCMOTPEHO JT 0003HAYEHUE MMOKAPHBIX THPAHTOB (TA0JIMYKH, CBETOYKA3ATEIH U JP.);

-HaJIMYME COMPOBOXKIAONINX JUHUN M MPABUIBHOCTh PACCTAHOBKM HA HUX TOKAPHBIX THAPAHTOB B
clly4ae MpOeKTUPOBAHMSI BOJOIPOBOHBIX JIMHUN AuameTpoM 500mMm u Goree;

-€CJIM TPACCUPOBKA MaruCTPaJbHbIX JIMHUN BBIIIOJIHEHA 10 TUILY TPACCUPOBKH
BOJIOBOJIOB, TO CIIEZYET MMPOBEPHUTH, MPEIYCMOTPEHO JIM UX 3aKOJIbIIEBAHUE M YCTPOMCTBO HA HUX
MEePEKITIOUCHUN Yepe3 KaKIabIe 2...3 KM;

-IPaBWIBLHOCTD PA3CJICHNs] BOJOTPOBOAHON CETH 3aIBUKKAMU HA PEMOHTHBIC YYaCTKU (TIPU PEMOHTE
JIOTTYCKaeTCsl OJJHOBPEMEHHOE OTKJII0UeHHE He OoJiee 5 THAPAHTOB);

-IIPElyCMOTPEHA JIM HaJeXHasi TUIPOU3OJISIIIHNS, 00eCTIeUnBaloIas BOAOHETIPOHUIIAEMOCTh KOJIOAIIEB
MOKapHbBIX THIPAHTOB B BOJIOHACHIIICHHBIX TPYHTAX;

-IPaBWJIBHOCTh PACIIOJIOKEHHUS MOJ3EMHBIX THAPAHTOB B KOJOIAX (OCh THJIpAaHTa pacrojiaracTcsl He
ompke 175Mm u He manmee 200MM OT Kpasi TOPJIOBHHBI JIFOKA, @ PACCTOSHHE OT BEPXHEH 4YacTH
THIpaHTa 0 BEPXHEH KPOMKH JIFOKa T0JDKHO ObITh He Oosee 400mMm 1 He Meree 150Mm);

-HaJIe’KHOCTh CIoco0a TUAPOU3ONALMU KOJOIIEB M HAJIWYME OTBEPCTHM ISl CTOKAa BOJBI (B CyXHX
KOJIO/IIIaX), a TaKXe BBIIBUTH, KaKW€ TMPETyCMOTPEHBI MEpPhl MPOTHUB 3aMEpP3aHMs TUJIPAHTOB B
3UMHEe BpeMsi, 0coOeHHO B paifonax Kpaiinero Ceepa;

-yCTaHOBUTHh COOTBETCTBUE MPOIMYCKHON CIIOCOOHOCTH BOJOIPOBOJIHOM CETH MPHUHSATHIM PACXOIOM U
HaIropoM BO/IbI JIJIS IIEJIeH MOKapOTYIICHUSI.

METOJIMKA PACCMOTPEHUS TTPOEKTOB BHYTPEHHUX ITPOTUBOIIOXAPHBIX
BOJIOTTIPOBOJIOB

[Tpu skcriepTH3e MPOSKTOB BHYTPEHHETO MPOTHBOITOKAPHOTO BOJAOCHAOKEHUS HEOOXOMMO

BBIICHHUTD CICAYIOINIME OCHOBHBIC BOIIPOCHI:

-HEOOXOAMMOCTh YCTPOHCTBA BHYTPEHHETO IMTPOTUBOMOKAPHOTO BOJAOMPOBO/IA [0 XapaKTEPUCTUKAM
3/1aHUs ¥ 110 YCIOBHSIM MOKAPHOW OMACHOCTH TEXHOJIIOTUYECKOTO MPOIIecca;

-COOTBETCTBHE BBIOpDAHHOW CXEMBI BHYTPEHHETO BOJOCHAOXKEHHUs TpeOOBaHUSAM  TOXKAPHOM
0€30ITacHOCTH;

-PaBUIILHOCTH OMPENIETICHHs PACX0I0B BOJBI HA BHYTPEHHEE MOKAPOTYIIEHUE U PACUETHOTO
KOJIMYECTBA CTPYH, a TAK)KE HAIOPOB Y BHYTPEHHUX MOKAPHBIX KPAHOB.

-IIPEAYCMOTPEHO JI YCTPOHUCTBO HE MEHEE UYeM JIBYX yJAJICHHBIX JAPYT OT JAPYyra BBOJOB OT HAPYKHOTO



BOJIOTIPOBO/IA ¥ KOJIbIIEBAHUS BHYTPEHHEH CETH, €CIIM 3TO TpeOyeTcs HOpMaMu;

-COOTBETCTBHE MECTa DPACIHOJOXKEHHUS BOJOMEPHOTO y3Jla M €ro YCTpOWCTBAa TpeOOBaHHUSIM HOPM,
HaJMuue 3aJBMKEK Ha OOBOJHBIX JIMHUAX, BKJIIOUYAEMBIX OT IIYCKOBBIX KHOIIOK, PacCIOJIOXEHHbBIX
OKOJO BHYTPEHHHMX IIOKapHbIX KpaHOB WM COJIOKUPOBAaHHBIX C YCTPOWCTBaMHU  JUIs
aBTOMATUYECKOr'0 BKIKOYEHHUS I10KAPHOT'0 HACOCA;

-IPAaBUJIbHOCTD Pa3MEUICHNsI BHYTPECHHUX I10’KAPHBIX KPAHOB C TOYKU 3PEHUS OPOILICHHS IOMEIICHHUS
pacueTHbIM KOJIMYECTBOM CTPYH (OLIEHUBAETCS IOCTPOEHUEM KapThl OPOLLEHUS);
-[IPaBHJIBHOCTh BBIOOPA JAJIMHBI PYKABOB M JUAMETPOB HACATKOB Yy CTBOJIOB;

-IIPaBUJIbHOCTB PA3/eIeHUs BHYTPEHHEH CETH Ha PEMOHTHBIE YYACTKH 3aBH)KKAMY,
-COOTBETCTBHE HACOCHOH YCTaHOBKHM TPeOOBaHUSM HOPM;

-IPaBUJIBHOCTb ~ ONPENEJICHUs  KOJIMYECTBA  PE3EPBHBIX HACOCHBIX  arperaroB s LeNel
[10’KapOTYILEHUS;

-HaJIM4YME ABYX HE3aBUCUMBIX HCTOYHUKOB DHEPrONUTAHUS KaKI0I0 HACOCHOIO arperara;

-HQJIMYME aBTOMAaTUYECKUX YCTPOMCTB IS NIEPEKIIOUEHUsI HACOCHBIX arperaToB IPH BBIXOJE U3 CTPOs
OJIHOTO U3 HUX;

-M30JIMPOBAHHOCTb [TOMEILEHUSI HACOCHOW YCTAHOBKH OT ITIOMEIEHUI NHOTO HA3HAYCHMUS,
-OTHECTOMKOCTh OCHOBHBIX KOHCTPYKIIMI IIOMEIIEHNS HACOCHOM YCTaHOBKH;

-COOTBETCTBHE BOJIOHAIIOPHBIX 0AKOB M MHEBMATUYECKUX YCTAHOBOK HOPMaTHB-
HBIM TPEOOBAHUSIM:

a) IpaBUWIBHOCTb ONpe/eieHNss 00beMa MOKAPHOTO 3araca BO/bl B BOJOHAIOPHBIX M BOASHBIX Oakax
ITHEBMAaTU4YECKUX YCTAHOBOK, HCXOIA M3 pacyeTHOIO BpPEMEHU TYLICHHs IpPU PYYHOM U
aBTOMATUYECKOM BKJIFOYEHHUH HACOCOB;

0) mpenycMOTpPEHO JIM aBTOMATUYECKOE OTKIIIOYEHHE BOJOHANIOPHOIro 0aka B CXeMe BOAONPOBOJA C
HaCcOCOM — IIOBBICUTEJIEM IIPHU MTOXKApE;

B) 00ECIIEUHUT JIM MPUHSATAS BHICOTA YCTAHOBKU BOJOHAIIOPHOTO Oaka B cXeMe BOJIONpPOBo/ia Oe3 Hacoca
— TIOBBICUTENS WJIM JIaBJ€HHE BO3JlyXa B IHEBMAaTMYECKOW YCTaHOBKE TpeOyemble HAIophl Yy
BHYTPEHHUX IOXKapHBIX KPAHOB.

ITomemenus g pasMEIIeHUs ITHEBMATHYECKUX YCTAHOBOK JOJDKHBI COOTBETCTBOBATH
TpeOOBaHUSAM, NPEIbIBISIEMbIM K TOMEUICHUSIM HACOCHBIX YCTaHOBOK.

Kpome BBIICHEHHS CTENEHH BBIIOJHEHUS OOIMX TpeOOBaHWM, NpPEAbSIBIIEMbIX K
IIPOTUBOIIOKAPHBIM BOJOIPOBOJAM BHYTPU 3IaHUN, IIPU DKCIEPTU3E IMPOEKTOB BHYTPEHHUX
MIPOTUBOIOKAPHBIX BOAOIPOBOJIOB, HAIIPUMED, VI 3 J A HU U T € a T p O B, CIEAYET YCTAHOBUTh
ClIeyIolIEe:

-YCTPOMCTBO 3allaCHBIX PE3E€pPBYapoOB IPU HEJOCTATOYHOM BOJIOOTIAYE B FOPOJACKOM BOIONPOBOAE WU
B CJIy4ae IPUCOCIUHEHNS BHYTPEHHEN CETH K TYIIMKOBOMY BOJOIIPOBOLY;

-aBTOMAaTHU4ECKOE BKJIFOUEHNE M0KAPHBIX HACOCOB;

-HaJIMYUe OTKIIOYAIONINX 3a/IBUKEK (BEHTHIIEH) Ha CTOsIKAX, 0OCTY)KMBAIOIIUX TPH MOKAPHBIX KpaHa U
ooiee;

-YCTPOMCTBO Ha JMHHUM MEXJY HAacCOCaMU U PacCHpeleIUTeNbHbIM KOJJIEKTOPOM (il MPUCOETUHEHUS
CEeKIMI CIPUHKIEPHOTO U JPEHYEPHOro OO0OPYJIOBaHUS) MaTpPyOKOB ¢ OOpaTHBIMHU KjlalaHaMH U
CTaHJAPTHBIMUA COEIUHUTEIBHBIMU TOJIOBKAMHU JUIsl NPUCOEIMHEHUS IEPEABUKHBIX IOKAPHBIX
HAaCOCOB;



-YCTPOMCTBO HE MEHEE TPEeX MOKAPHBIX KPAHOB HA IUIAHIIETE CIIEHBI IPH IIomaau ero 10 S00M2 u He
MEHEE YEThIpEX — MpHU OOJIbIIIEH IIJIOMIA/IH, @ TAK)KE YCTAHOBKA UX B 3aKPBITHIX JISCTHUYHBIX KIIETKAaX
pabouux ramepeid W BOMU3M BXOAOB B maprep, amdureaTp, Ha SPYChl 3pUTEIBHOrO 3ana (s
OPOIIICHHS TTOTOJIKA 3pUTEIBLHOTO 3ajia IO BCEH TUIOIIAIN);

-yCTPOMCTBO Ha IUIAHIIETE KOJIOCHUKOBOW CIEHbl KPaHOB AWaMETpoM 65MM c Hacaakamu 19 MM u
MOYXapHbIMU pyKaBaMu JiIuHON 10Mm.

.HCKL[I/ISI o Teme 4.2: HDI/ICMKa B SKCTIIyaTaliuio CUCTEM ITPOTHUBOMOXKAPHOI'O BOI[OCHa6)KeHI/IH

[Tpu mpueme BOOTIPOBOIa HEOOXOIMMO BBIMIOJHUTE CIICAYIONTYIO PaboTy:
® TIPOCMOTPETh BCIO TEXHUYECCKYIO JIOKYMCHTAIIMIO HA BBINOJHEHHBIE PA0OTBl — YEPTEKHU C
MOSICHUTEILHOM 3alMUCKON M ¢ HAHECCHHBIMHU Ha YepPTEeKax M3MEHEHUSMU MPOCKTA, JOMYIIEHHBIMH
IIPU MOHTA)KE, a TAKXKE JOKYMEHTBI COTJIACOBAaHUS ITHUX W3MEHEHHWH; MPOBECTH BHEUTHUHA OCMOTP
KauecTBa MOHTa)Ka CHCTEMBI U OOOpPYIOBAaHUS M CBEPUTH MPOCKT C paboTamH, BHIMIOJHCHHBIMHU B
HaType;
® WCIBITATh APMATYpPy HAa OTCYTCTBHE YTCUKH;
® IIPOBEPUTH HUCIIPABHOCTH JACHCTBHSI HACOCHBIX YCTAHOBOK;

e npoBepuTh 3P(HEKTUBHOCTD ACHCTBUS MOKAPHBIX KPAHOB.

[Tpn mpueMe HYXHO TPEIBSIBUTH aKTHl Ha CKPBITBIC PAa0OTHI M aKTHl MPOMEKYTOUHOU
MIPUEMKHU O00OpYIOBAaHUS M CHCTEMBI; MacrnopTa 000pyA0BaHUs U aKThl UCIIBITAHUS 00OPYAOBAHUA,
TpyO, apMaTyphl U MOHTAXHBIX JICTAJICH.

CucreMbl BojOCHAOXXEHUs mTepel cAadyeld B OSKCILTyaTalldio JOJDKHBI OBITh HCIBITAHBI
THJIPaBIMYECKAM JaBJICHHEM. B XoJe mpueMa CHCTeMBl BOJOIPOBOJA HYKHO YCTAaHOBHTH
UCIPABHOCTH TPYOOIPOBOAOB, UCIIPABHOCTH JIEHCTBUS KPAHOB CAHUTAPHBIX MPUOOPOB U CMBIBHBIX
ycTpoiicTB. [IpreMKy BHYTPEHHHMX CETE€ BOJIOIPOBOAA MPOU3BOIAT HA OCHOBAHHMHM PE3YJIbTATOB
TUIPABIMYECKOTO UCTIBITAHUS M HAPYKHOT'O OCMOTPa CMOHTHPOBAHHOM CUCTEMBI ™.

Cetn XO03SHCTBEHHO-TTUTHEBOTO, MPOTHBOIOXKAPHOTO U IMPOU3BOJICTBEHHOTO BOJOIPOBOJIA
WCIBITHIBAIOT THIPABIMYECKUM JaBICHUEM, PaBHBIM paboueMy JIaBIEHUIO TUTIOC 5 aTH, HO He Ooee
10 arm. IIpoMOIDKUTEIIEHOCTh WCHBITAHUS JODKHA CcOCTaBisATh 10 MWH, B TEYEHHE KOTOPBIX
JaBJICHUE HE JIOJDKHO CHIDKaThes Oosiee yem Ha 5 x (0,5 atw).

W3onupyemblie TpyOOIIPOBOIBI HCITBITHIBAIOT 0 HAHECCHUS HA HIX U3OJISIIHH.

Jlexkums no teme 4.3: O6cnenoBaHue CUCTEM MPOTUBOIIOKAPHOTO BOIOCHAOXKEHUS

CraTtucTuyeckuil aHajlu3 IO’KapoB CBHUJAETENBCTBYET O TOM, YTO KOJUYECTBO II0KAPOB B
KWIbIX M OOIIECTBEHHBIX 3/IaHUSAX HE CHUXKAETCSA, a YMUCIO MOTUOIIMX U IMOJYYMBIIUX TPABMBI
JI0JEHN Ha Mo’Kapax BO3pacTaeT.

JlanHoe OOCTOSITENBCTBO MPEACTABISET CEPhE3HYI0 MpoOieMy M OO0S3bIBACT OpraHsbl
lNocynapctBenHoit mpotuBomoxapHo ciayx06st MUC Poccum u  BiaienbleB KWIBIX U
OOIIIECTBEHHBIX 3JaHUN MPHHATH BCE Mephl MO OOecredyeHnio 0e30MacHOCTH JIIoJeH Ha cirydait
BO3HUKHOBEHHSI MTOXKapa.

B nacrosiee BpeMsi 00JIbIIOE KOJIWYECTBO MOMEIIEHUH, MOABATBHBIX M IIOKOJIBHBIX dTaKei
KWIbIX U OOIECTBEHHBIX 3/IaHUN apeHAYeTCs] Pa3IMYHbIMH OpraHU3alUsSMU U UCIOJb3YyeTCs AJis
IIPOU3BOJICTBEHHBIX, aIMUHUCTPATUBHBIX, TOPTOBBIX U IPYIHX LEIEH.

Hepenko B mpomecce HAKCIUTyaTalliM U3MEHSAETCS (PYHKIMOHAIbHOE  Ha3HayeHHE
MIOMEILEHUM, MPOUCXOJUT UX PEKOHCTPYKLHUS M NEPEITIaHUPOBKA, HCIIOJIB3YIOTCA WIN XPaHITCS
TrOpPIOYHE MaTEPHAIIBI U )KUJIKOCTH, YTO CYIIECTBEHHO IMOBBIIIAETCS MOKAPHYIO OMACHOCTD 3aHUM.



Oco0yr0 OmnacHyl ONacHOCTb MPEJACTABISAIOT IMOMELIECHHUS MOJBAJIBHBIX M IIOKOJIBHBIX
3TaKei, B KOTOpBIE BO3MOXKHO MOMAJaHWE HPUPOIAHOTO TOPIOYEro ra3za M3 Ta30MpOBOJOB WIIH
OMOJIOTMYECKOT0 Ta3a 4Yepe3 HEIUIOTHOCTU CTPOMTEIbHBIX KOHCTPYKIMM, KOMMYHUKAllMOHHBIE
TpaHIIeH, TYHHEIH U Jp.

KoHTpons 3a BBINOJIHEHHMEM NpaBWI MOKapHOW OE30IAaCHOCTH  OCYILECTBISAETCS
l'ocynapcTBeHHbIM HMHCIEKTOpOM Mo mnoxkapHoMy Hamzopy [TIC MYC Poccuu, cnemuaibHO
YIIOJIHOMOYEHHBIMU  JIOJDKHOCTHBIMH ~ JIMLIAMU  NIPENNPUATUH, OpraHu3alluil, y4YpexIeHUi,
paOOTHHKAaMHU IOXAapHOW BEAOMCTBEHHOM IOYKapHOM OXpaHbl HE peke OJAHOIO pasza B JBa roja.
Cpoxku oOcrenoBanmii pernamenTupoBansl mpukazamu MUC Poccun.

Metonrka KOHTpOJS BKJIIOYACT TPU OCHOBHBIX JTama: IOArOTOBKY, IIPOBEPKY H
oopmiieHrE pe3ybTaTOB IPOBEPKH.

OOcnenoBaHus M HPOBEPKH MPOBOJATCS C YyYacTHEM PYKOBOAMTENEH OOBEKTOB
(npeanpuATUil) WU BBIIEIECHHBIX UMU IPEICTaBUTENEH.

[To pe3ynbratam oOcinenoBaHui U NpoBepoK ['OCynapCTBEHHBIM HMHCIEKTOPOM B
YCTaHOBJICHHOM TMOpsAKe cocTaBisieTcss llpeamnucanue, a MOHKHOCTHBIM JIUIIOM MPEINPUATHS —
AKT.

OcCHOBHBIE TIPOTHBOIIOKAPHbIE TPeOOBaHMA K YCTPOHCTBY MW OKCIUIyaTalldd CHCTEM
IIPOTUBOIOKAPHOTO  BOJOCHAOXKEHMs INpUBEAECHbl B  HOPMAaTUBHBIX  JokymeHrtax: [IIIP,
CII1813130.2009 u CI110.13130.2009, CHulI 2.04.02-84*, CHull 2.08.02-89* u np.

brok-cxema mpoBepKHU CUCTEM NPOTUBOMNOKAPHOIO BOAOCHAOKEHUS
1 JlomycTUMOCTh BBHIMOJHEHUS! 00BEANHEHHOTO HAPYKHOTO MPOTHUBOIOKAPHOTO BOIOIPOBOA
(CHuII 2.04.02-84* .2.11);
2  Hanmmune KOJIBLIEBOTO MJIH JIOIYCTHMOCTD BBIMIOJIHEHUS TYIHKOBOTO BojonpoBoaa (CHull
2.04.02-84* m. 8.5; CHull 2.08.02-89* 1. 7 mput. 8);
3 Hammume nByx um 6onee BBomoB Bomomutarens (CHull 2.04.01-85* n. 9.1-9.3; CHull
2.08.02-89* m1. 7 mpuur. 8);
4 CooOTBeTCTBHE MPUHATOTO Pacxoia BoAbl Ha HapyxHoe noxkaporymenue (CHull 2.04.02-84* .
2.12,2.13 tabmx. 6, 2.15-2.17, 2.20-2.23);
5 CooTBeTCTBHE CyMMapHOTO pacxo/a BOJbI Ha TYIICHHE B 37aHUS C YYETOM CIPHUHKIICPHBIX WIIH
JPEHYEPHBbIX YCTAHOBOK, BHYTPEHHMX IOXKapHBIX KpaHOB M HapyxkHbIX ruapantoB (ITI1P; CHull
2.04.02-84* m. 2.13, 2.18, 2.19);
6 CooTBeTCTBHE MUHUMAIBHBIX M  MAaKCHUMaJbHBIX HAloOpOB B CETH  HAPYKHOTO
npoTuBonoxapHoro Bogonposoaa (CHull 2.04.02-84* . 2.26, 2.29);
7 IlpaBUIBHOCTH BBINOJHEHHS HapykHbIX Tpyoonposojaos (CHull 2.04.02-84* n. 7.9, 7.13, 7.14,
8.46; CHull 2.04.01-85* m. 11.27);
8 Hanuune M MpaBUIBLHOCTH BBHIIIOJIHEHUS CTOSIKOB-CYXOTPYOOB /IS MOAKIIOYEHUS TepeABHKHON
noxapHoit Texauku (CHull 2.04.02-84* . 2.16; CHull 2.04.01-85* m. 6.15);
9 JlomyCTMMOCTb U MPaBUJIbHOCTh BBIIIOJHEHHUS TOKaPHBIX PE3EPBYapOB MIIM BOJOEMOB:
- HAINYHE TI0KAPHOTO M aBapUHHOTO 00BeMa BOJIBI;
- HUINYHME ¥ UCIIPABHOCTh CUCTEM KOHTPOJIS ¥ OJIOKUPOBKHU 32 00bEMaMHU BOJIBI;
- pacCTOsIHUE MEXTY pe3epByapaMu U OT PEe3ePBYapoB J0 37aHUH;
Hannuue monwesnos, mopor u ykaszateneir Bogoucrtounukos (ITI1P; CHwull 2.04.02-84* n. 2.11,
2.24,2.25,9.1,9.5-9.11, 9.27-9.33; CHuII 2.08.02-89* 1. 20 mpwu. 8);
10 IIpaBuibHOCTH pa3MeIleHHs] MOXKAPHBIX T'MJIPAHTOB OT CTEH 3[JaHUW M Kpas MpOoe3kKel 4acTH
(CHwuII 2.04.02-84* 1. 8.16);
11 PaccraHoBKa r'UApaHTOB Ha BOJOIPOBOJHOM CETH C YYETOM pacxoja BOJbl Ha HAPYKHOE
noxapotymienue (CHull 2.04.02-84* 1. 8.16, 9.30);
12 Bo03MOXXHOCTb YCTpOMCTBA MOXKAapPHBIX THAPAHTOB HA CETH MPOU3BOICTBEHHOI'O BOJOIPOBOJIA
(CHuII 2.04.02-84* . 2.21);




13 Hanumuwme ykazateneit moxxkapHbix ruapanToB (I111P);

14  HeoOXxomMMOCTh YCTPOWCTBA M HalWuWe B 3JaHUM BHYTPEHHETO MPOTHUBOIOKAPHOTO
Bojonposozaa (CHull 2.04.01-85* m. 6.1 ta6a. 1, 6.5; CHull 2.08.02-89* m. 1, 2 nput. 8);

15 Hannyme KONBLIEBOTO WM  JIOMYCTHMOCTH  BBIMIOJHEHHUS TYIMHUKOBOTO BHYTPEHHETO
npoTtuBonoxapHoro Bojornposoaa (CHull 2.04.01-85* m. 6.11, 9.1, 9.2; CHull 2.08.02-89* m. 7
npui. 8);

16 CooTBeTCTBHE MPUHATOTO PACcX0/1a BOIBI HA BHYTPEHHEE MOKAPOTYIIICHHE:

- C YYE€TOM 4YHCJIa CTPYH Ha OPOIICHUE KaXKI0W TOUYKH ITOMEIICHUS;

- C YY4ETOM BBICOTHI KOMITAKTHON YaCTH CTPYU U IUAMETPa CIPHICKA;

- B 3aBUCUMOCTH OT BBICOTHI U 00beMa obmiecTtBeHHoro 3aanus (CHull 2.04.01-85* m. 6.1 Tabm. 1,
6.2-6.4; CHuII 2.08.02-89* m. 3, 6 nput. 8);

17 CooTBeTcTBME MUHUMAIILHOTO U MAKCHMAaJIbHOTO HAITOPOB Y MOKapHbIX KpaHoB (CHwull
2.04.01-85* m. 6.1 Tabm. 3, 6.7, 6.8; CHull 2.08.02-89* 1. 8 nput. 8);

18 IlpaBwibHOCTH BBIOOpA auaMeTpa M JIMHBI mokapHbeix pykaBoB (CHull 2.04.01-85* n. 6.8,
6.14; CHull 2.08.02-89* 1. 4 npwuut. 8);

19 CootBercTBHE YKca MOXKAPHBIX CTOSAKOB M MoxkapHbix kpaHoB (CHwull 2.04.01-85* n. 6.12;
CHull 2.08.02-89* 1. 4-6 npwuut. 8);

20 IIpaBunsHOCTH pa3mernenus noxapusix kpanos (ITI1P; CHull 2.04.01-85* n. 6.13, 6.14, 6.16,
6.17; CHull 2.08.02-89* 1. 4 npwuut. 8);

21 JlomyCTUMOCTD BBIMIOJIHEHUS CLIAPSHHBIX MoXxapHbIX kpaHoB (CHull 2.04.01-85* 1. 6.12);

22 KOMIUIEKTHOCTh M TTPABIIILHOCTH BBITTOJIHEHUS TIOKAPHBIX MIKA(OB:

- HAIMYKE W UCIPABHOCTh KJanaHa (3aJIBHXKKH), TIOXKAPHOTO pyKaBa, MOXApHOTO CTBOJIA M JABYX
OTHETYILIUTEIICH;

- HaJHM4YUe M MCIPABHOCTh KHOIOK IyCKa HACOCOB-TIOBBICUTENCH M CHCTEM MPOTHUBOIBIMHOMN
3aIUTHI;

- HAJIMYKME OTBEPCTUH (IETICH) 111 BEeHTUIISLINY;

- HAJIWYUE MPO3PAYHON JIBEPKH WU BCTABKU JUISI BU3YAIBHOTO KOHTPOJS KOMILJICKTHOCTH
nokapHoro mkaga;

- Hanuue Haanuceit (o6o3naveHuii) u momoOsl (ITITP; CHull 2.04.01-85* n. 6.13, 6.14);

23 IIpaBunbHOCTH pa3zMerieHus: noxkapHeix HacocoB (CHull 2.04.02-84* m. 7.10, 7.23; CHull
2.08.02-89* 1. 17 mpwu. 8);

24 TlpaBUnbHOCTH BBIOOpA THMA, KOIMYECTBA pabOYMX M pe3epBHBIX MokapHbIX HacocoB (CHull
2.04.02-84* n. 7.2, 7.3; );CHulI 2.08.02-89* m. 16 nipui. 8

25 Hanuune He MeHee ABYX BCACBHIBAIOIIMX M JBYX HAMOPHBIX JUHUN MPOTHBOIIOKAPHOTO
Bogonpososa (CHull 2.04.02-84* n1. 7.5, 7.6; CHull 2.08.02-89* 1. 7 npwuu. 8);

26 Hanmuue y KaXXIOro MOXApHOTO Hacoca OOpaTHOTO KiamaHa, JBYX 3aJBHKEK U JBYX
ma"omeTpoB (CHull 2.04.02-84* n. 7.7, 7.8; CHull 2.04.01-85* 1. 12.16);

27 Hanuyne cuUCTeM aBTOMATHYECKOTO, AUCTAHIIMOHHOTO M PYYHOTO IMYyCKa MOMXAapHBIX HACOCOB
(CHulIT 2.04.01-85* m. 12.12, 12.15, 12.24; CHull 2.04.02-84* m. 13.18, 13.20, 13.21; CHull
2.08.02-89* n. 16 npu. 8);

28 CooTBeTCTBHE KaTEropuu Haae)KHOCTH HacocHbIX cTanuuil (CHull 2.04.01-85* m. 4.4, 7.1);

29 CoOTBeTCTBHE KATETOpPUM HAACKHOCTH SHEPrOCHAOKEHHS IMOXKAPHBIX HACOCHBIX CTAHIIHMA
(CHulI 2.04.01-85* m. 12.23);

30 IIpaBUIBHOCTH BBIMIOJIHEHUSI HACOCHBIX CTAHIIU:

- pa3MeEIleHUI CTaHLIMI B 3/TaHNH;

- HaJM4re o0IIel CXeMbl TIOKAPHOTO BOIOCHAOKEHUS 3JJaHHS U CXEMBI OOBSI3KH HACOCOB;

- HaJIM4re OCHOBHOTO U PE3EPBHOTO OCBEIICHW S, BEHTHUJISINH U TeJIe(DOHHOU CBS3H;

- HaJIM4re MHCTPYKIUH O MOPSIIKE BKIFOYEHUS HACOCOB-TIOBBICUTENEH;

- HaJIMYWe TICPBUYHBIX CPEJCTB MMOKAPOTYIIICHUS U YKa3aTeleH.



