®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOI’KETHOE OBPA30OBATEJ/IBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3BOBAHUS «<UBAHOBCKASI IIOJKAPHO-
CIIACATEJIbBHASI AKAJJEMUS TOCYJJAPCTBEHHOM MPOTUBOIIOKAPHOM
CJIYKBbl MUHUCTEPCTBA POCCUIICKOHN ®EJEPAIIUN
O JEJAM I'PAXKJAHCKOM OBOPOHBI, YPE3BBIYAMHBIM CUTYALIUSAM U
JIMKBUJIALIMU ITOCJIEJICTBUH CTUXUHUHBIX BEJICTBUI»
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JISl CAMOCTOATEJILHOU PadoThI
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«IIpoTUBONMOKAPHOE BOAOCHADKEHH E»

(cienranibHOCTH 40.05.03 «CynebHas sxkcnepTr3a)
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3apyouna E.B.
Mertoauueckue peKOMEHAAIUMU i1 CAMOCTOSITENIbHOTO M3Y4YEHUsI y4eOHOU Auc-
urInHbL «[IpoTrBOMOXapHOE BOAOCHAOXKEHUE» I 00yJaromuxcs (CHeruaabHOCTH

40.05.03 «Cynebnast skcreptusa») — MBanoBo: VIBaHOBCKas ToOKapHO-CIIacaTelbHas
akagemus I TIC MYC Poccun, 2019.- 38 c.

Meroanueckiue PpEeKOMEHIAlMU COAEpk AT KpaTKOe H3JI0KEHUE JUCIUIUIMHBI
«IIpoTuBONIOKapHOE BOJOCHAOKEHHE» B COOTBETCTBUU C TPEOOBAHUSIMU TOCYJap-
CTBEHHOT'O CTaHJlapTa U pabouei mporpamMmbl Kypca «IIpoTuBonoxkapHoe BojgocHabxke-
HUE», PEKOMEHJAINK 0 TUIAHUPOBAHUIO M OpraHM3allMi BPEMEHU, HEOOXOAMMOro Ha
U3YYEHUE TUCLUIIMHBL, ITOXKEIAHNS 110 U3YUYECHUIO OTACIIBHBIX TEM Kypca; peKOMEH 1a-
LMY 110 UCTIOJb30BAHUIO MATEPHAIOB y4€OHO-METOINYECKOTO KOMILIEKCA; PEKOMEH 1a-
L[MU 110 padoTe C IUTEPATypO; pEKOMEHJALMH IO MOATOTOBKE K KOHTPOJIbHON padoTe,
KypCOBOMY IPOEKTY (B COOTBETCTBUHU C YUYE€OHBIM IUIAHOM); PEKOMEHJALMU O MOJr0-
TOBKE K 3a4€Ty; pa3bsCHEHUS 10 MOBOAY PabOThI C TECTOBOIM CUCTEMOM Kypca.

[Ipeana3znaueno mna oOywarommxcs no cnenuanbHoctd 40.05.03. «CyneOHas
IKCIEPTU3AN.

© UIICA UI'TIC MYC Poccun, 2019



OI'/TABJIEHHUE

BBEJIEHUE

METOJUYECKHUE PEKOMEHIALIMNA 1o N3YUYEHUIO
JUCHUITJIMHBI

Tewma 1. OcHOBBI TeOpUHM HacocoB. HacocHO-pykaBHBIE CUCTEMBI

Tewma 2. [IpoTuBONO)KapHOE BOJIOCHAOKEHHE MMOCEIEHUM, TOPOICKHUX OKpYr'OB U

MIPOMBITIUICHHBIX 00BEKTOB

Tema 3. Pacxoapl BOJIbI M HAITOPBI B HAPYKHBIX MPOTHUBOIIOKAPHBIX BOJIOIIPOBOAAX
Tema 4. KOHTpOJIb CaMOCTOSTEILHOM PabOThI

Tema 5. OGecnieueHre HAAEKHOCTH PabOTHI CHUCTEM IIPOTUBOMOKAPHOTO BOJAOCHAOXKE-
HUSA

Tema 6. CrieruaabHble Hapy>KHBIEC POTHUBOIIOKAPHBIE

BO/JIONIPOBO/IbI BBICOKOTO JTaBJICHUS

Tewma 7. [IpoTrBonoOXkapHO€ BOJOCHAOKEHNE BHYTPH 3AaHUIMA

Tema 8. CrernuaibHble BHYTPEHHUE MPOTHUBOIOXKAPHBIE BOAOIPOBO/IBI

Tema 9. O6cnenoBaHrEe CUCTEM TPOTUBOTIOKAPHOTO BOAOCHAOXKEHUS

METOJUYECKHUE PEKOMEHIALIMA I1o IHOAT'OTOBKE
K OK3AMERY
METOJUYECKHUE PEKOMEHJALIMU 11O BBIITOJIHEHHIO

JUITTIOMHOI'O ITPOEKTUPOBAHUA

[MPMJIOXKEHMUE 1. IIpumMepsl pacuera paboyux XapakTEPUCTHK IIEHTPOOESKHBIX HACO-
COB

[TPUJIOXEHME 2. [Tpumepsl onpeaesnieHus pacxo/ia, Harnopa BOAbl U YKCIIa MOKAPHBIX
CTpyH

[MPMJIOXKEHUE 3. [IpuMepHbIii TIepedyeHb T€M BBIMYCKHBIX KBAJIM(PUKAIMOHHBIX pa-
60t o nucuurunHe «IIpoTuBoMOXKapHOE BOTOCHAOKEHHUE)



BBEJAEHHUE

[Tpu Goprbe ¢ mokapaMu BOMPOCH MPOTHUBOMOKAPHOTO BOJIOCHAOKEHHSI BCETaa
OBLIIM M OCTAOTCS B LIEHTpe BHUMaHUs. [IpoTHBOIIOKapHOE BOLOCHA0KEHUE - KOMIUIEKC
WHXEHEPHBIX COOPY>KEHUI M OPraHU3alMOHHBIX MEPONPHUSITHI, C MOMOIIBIO KOTOPBIX
o0ecrnieunBaeTcs mojiaya BOIbl K MECTY MoKapa

Juctunnuna «lIpoTrBonoxkapHoe BOIOCHAOKEHUE SBISIETCS OCHOBOM AJISt U3Y-
YEeHUs] TaKUX MNPOPUIMPYIOUMX AMCUMILINH, Kak «llokapHas 6€30MacHOCTh B CTPOU-
TenbCTBE», «IloxkapHas TakTuka», «[loxapHas TexHuka», «lIpon3BoaCTBEHHas U HO-
JKapHasi aBTOMaTHKA».

[enbto n3ydenus nucuuiuiniabl  «lIpoTrBonOXkapHOE BOJOCHAOKEHHUE) SABIIAETCS
prOOpETEHNE CIYIIATENSAMA TEOPETUUECKUX 3HAHUN 110 METOJUKAM pacdyeTra HaCOCHO-
PYKaBHBIX CHCTEM, OIIPENEIICHNs PacXxoJa BOJBI U HAOpa B HAPYXXHBIX U BHYTPEHHUX
IIPOTHUBOIIOKAPHBIX BOAOIPOBOIAX, 0OECIICUEHHUIO HAIEKHOCTH PabOThl CUCTEM MPOTHU-
BOIO’KAPHOTO BOJIOCHA0XKEHHMSI, MTPOBEJACHHUIO 3KCIEPTHU3bl MPOEKTHBIX MATEpUAJIOB U
MPAKTUYECKUX HABBIKOB MO OOCIEAOBAHHUIO CHCTEM IMPOTHBOMOXKAPHOTO BOJOCHAOKE-
HUSL.

3agavaMy JUCHUIUIMHBI SBIISIOTCS:

- TeopeThyeckass M MpaKTUYecKass MOATOTOBKa OyAyIIUX CHEHHAIUCTOB K
PEIISHUIO BOITPOCOB MOXKapHOM 0€30MacHOCTH 0OBEKTOB B 00J1aCTH ITPOTHUBOIIOKAPHOTO
BOJOCHAOKEHMUS,;

- IproOpeTeHNne 00yIaeMbIMU TCOPETUUCCKUX 3HAHWN U MPAKTUYECKUX HABBIKOB
[0 OBJIAJICHUIO METOJaMH THJIPABIMYECKOTO pacyera CUCTEM MOAAayd BOJBI K MECTY
rokapa;

- IproOpeTeHNEe 00yIaeMbIMU TEOPETHUCCKUX 3HAHUM U TIPAKTUYECKUX HABBIKOB
10 OBJIQJICHUIO METOJIaMH O0CIIEIOBAHUSI CUCTEM MTPOTUBOIOKAPHOTO BOAOCHAOKEHUSI.

Jucuumiunaa «IIpoTuBonokapHoe BOAOCHA0KEHUE» OTHOCUTCS K 0a30BOM yacTu
npoeCCUOHAIBHOTO IIMKJIa OCHOBHOM 00pa30BaTENIbHOM MpPOrpaMMbl IMOJTOTOBKHU
CIeIaINCTA.

Conepxanue Kypca Oasupyercss Ha CICIYIOMMX 3HAHUSX MO JUCHUILUIMHAM
«Bpiciiast MareMaTukay, «dusnkay, «l napasiukay, «lloxkapHas TexHukay:

- OCHOBHBIC MOHSTHS BBICIICH MaTEMaTHKU;

- OCHOBBI 00IIIEH, HEOPTAaHUUECKOU, (PU3NUECKON, KOJUIOUTHON U OpraHuYeCKOn
XHUMUU;

- ©CTEeCTBEHHBIC TIPOIIECCHl, TMpOTeKawmme B arMmochepe, rumpocdepe,
autocdepe;

- OCHOBHBI€ 3aKOHBI THAPOMEXAHUKHU;

- METOAbI TUAPOJUHAMHUYECKHUX PACUYETOB;

- YCTPOMCTBO, TEXHUYECKHE XAPAKTEPUCTUKU TMOKAPHOM TEXHUKU W
000py10BaHUS.

B pe3ynbraTte nzydeHus TUCHUIUIMHBI O0yYarOIUNACs TOTKEH:

3namo:

- (Qu3MYecKue BEJIMYMHBI, MOTPEIIHOCTH, METOAbl U3MEPEHUM, CpeCTBa
MU3MEPEHUHN U OCHOBBI TEXHUYECKOTO PETYJIMPOBAHMUS;



-  NOpUHLMIBL  O00ECleYeHUs HaJACKHOCTH CHUCTEM  IPOTHUBOIOXKAPHOIO
BOJIOCHAOKCHHS;

Ymemn:

- TPOBOJUTH pacueThl HAIEKHOCTH U PAOOTOCHOCOOHOCTH TEXHUYECKUX
CHUCTEM;

- obecneumBaTh TEXHUYECKYI) TOTOBHOCTH IIOKAPHOW TEXHUKH W
000pyIOBaHU;

- TPUMEHSTh HOPMATHBHO-TIPABOBBIE W HOPMATUBHO-TEXHUYECKHE AaKThI,
periiaMeHTUPYIOIINE MOKApHYIO0 0€30MacHOCTb 3[JaHUM, COOPYKEHUM, MPEANPUSTUN U
HACEJICHHBIX ITYHKTOB, a TAKXKE JIEATEIbHOCTD MOXKAPHOU OXPaHBI;

- TPOBOJUTH aHAIM3 U pa3pabaTbiBaThb MEPOIPUSATHS, HAMpPaBICHHbIE HA
MOBBIIIEHHUE TPOTUBOIIOKAPHON YCTOMYMBOCTH HACEICHHBIX ITYHKTOB M OPTaHU3aIUH.

Bnaoembu:

- HaBbIKAMH TIPOBEACHUS MEPONPHUATHNA 110 HAA30Py 3a BBITOJHEHUEM
YCTAHOBJICHHBIX TPEOOBaHUM MOkKAPHOU 0€30MTACHOCTH.

[Ipy u3ydeHUM AUCIUIUIMHBI ILUIAHUPYETCS MPOBEACHHUE JICKITMH, CEMUHAPOB U
NPAKTUYECKUX 3aHATUM, JIEJIOBOM UIPbl, KOHTPOJbHON padboThl. OCHOBHOE ydeOHOE
BpEMs OTBOJUTCS HA MPOBEJCHNUE CEMUHAPOB W MPAKTUYCCKUX 3aHATHN. Ha mpakTude-
CKUX 3aHSATHUSAX IUIAHUPYETCS pelIeHe 3a7a4 ¢ UCIOJIb30BaHUEM JCHCTBYIOMNX HOpMa-
TUBHBIX JOKYMEHTOB, OpraHU3aIusl U MPOBEACHNUE MOKAPHO—TEXHUYECKUX 00CIea0Ba-
HUHN JEHCTBYIONINX MPOU3BOJCTBEHHBIX OOBEKTOB.

ConepxaHue M MOPSAJOK KypCOBOTIO NMPOEKTHUPOBAHUS ONPEIEISIETCA PELICHUEM
METOJMYECKON CeKINU. M3yueHne MUCIUIUTMHBI 3aKaHUUBACTCS DK3aMEHOM.

B cootBercTBUN ¢ DenepanbHbIM TOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaH-
JapTOM BBICIIETO TPO(PECCHOHATBEHOTO 00pa3oBaHusi 00beM y4eOHON paboThl COCTaB-
JISIeT:

KpoMe OCHOBHOM M JONOJIHUTEIBHOM JUTEPATYPbI, IPUBEICHHOW HUXKE, IPHU
M3YYEHUU JHUCLUMIUIMHBI PEKOMEHAYETCS UCIOJIb30BaTh OOIETEHH, HH(DOPMAIMOHHbIE
NMCbMa, HAay4YHbIE M3JaHUs, COOPHUKH MyOJIMKAIMi HAyYHO-TEXHHUYECKUX KOH(pepeH-
uuii, mnepuogmuecku uzgaBaeMblie MUC  Poccum, BceepoccuiickuM — HaydHO-
UCCJIEI0BATENLCKUM HHCTUTYTOM IpoTUBOINOXapHOH 00opoHsl MUC Poccun 1 BY3a-
MU Poccun.

Pexomennyemas nmureparypa

OcHoBHast

1. by6nos B. b., Enun H. H, Cuaerupes JI.I'. [IpotuBomnoxapHoe BogoCHAOXEHUE:
YuebHoe mocobue i KypCaHTOB, CIyIIaTeNel U CTYJEHTOB BceX (popM oOydeHwHs 1Mo
cnenuanbHocTsIM 280104.65 «Iloxkapnast OGe3omacHocTh», 280102.65 be3zonmacHOCTh
TEXHOJIOTUYECKUX MPOIeCcCOB U Tpou3BoAcTB». — MBanoo: OOHU UBU I'TIC Poccuwn,
2010.-152 c.

2. by6nos B. b., Enun H.H., Cuerupes /[I. I'. HacocHbie cranuuu: YuebHOe moco-
Oue JUIsi KypCcaHTOB, CJIylaTejaeld U CTyJACHTOB BceX (opM oOydeHHUs MO CHelUaIbHO-



ctsim 280104.65 «Iloxapuas 6e3omacHocTh», 280102.65 be3onacHOCTh TeXHOJIOTHYE-
CKHX IpoueccoB U npousBoacts». — MBanoo: OOHU UBU I'TIC Poccun, 2012.-129 c.

JlonoaHUTENbHAS
1. [TomsikoBa E.B., Haymos A. I'., Caitbens C.1O. [IpoTtuBomnokapHoe BogocHa0ke-
HUe (MpUMepHI U 3a7a9n). Y4eOHOe TOCOOHe I KYpCaHTOB M CITyIIAaTeNIeH BCeX
dbopm o0yuenus. [lo cnenmanprOCcTH 280705 «IloxkapHas 6e3omacHOCTEY. — MIBaHO-
Bo: MBanoBckuii nacturyt ['TIC MYC Poccun, 2014.

2. by6noB B.b. Ilonskosa E.B. 3amanus u MeToauyeckue ykKazaHHs MO BBITIOJIHE-
HUIO KypCOBOI'O TpOeKTa Mo auciuiuinae «lIpoTuBomnoxkapHoe BOJAOCHAOXKEHHUEY. —
NBanoso: MBanoBckuit uHcTUTYT I TIC MUC Poccun, 2014.

3. A6pocumos HO.I'., A.U. UBanos, A.A. Kavanos IlpoTtuBonoxkapHoe BoaocHaO-

xenue. — M.: Akanemus I'TIC MUYC Poccun, 2008-381 c.

HopmaTuBHas 1 HopMaTUBHAs IPAaBOBast
1. @3 Ne 123 ot 22 uronsa 2008 r. «TexHu4ecKkuid periaMeHT O TpeOOBAHMIX IO-
YKapHOU 0€30MaCHOCTHY.
2. I'OCT P 53331- 2009 TexHuka noxapHasi CTBOJbI MOKapHble pyuHble. OOIIMe
TexHu4eckue TpedoBanus. Meroasl ucnbeitanuii. M.: 2009
3. I'OCT P 12.4.026-2001 IlBera curHajibHble, 3HaKW O€30MACHOCTH M pa3MeTKa
curHaibHas. Haznauenue u npasuiia npumeHeHus. O01ue TeXHuueckue TpeboBaHus U
XapaKTEPUCTUKU. METObI HCIIBITAHUM;
4.  CII 30.13330.2012 BayTpeHHuil BOAONPOBO U KaHAIM3ALMS 31aHU. AKTyalu-
supoBanHas penakuus CHull 2.04.01-85%;
5. CII31.13330.2012 «Bonocnabxenue. HapyxHble ceTu U COOpYX)eHUs. AKTyalu-
supoBanHas pefakuus CHull 2.04.02-84%y;
6. CII 10.13130.2009 «CucteMbl NpOTUBONOKAPHOUN 3aUThl. BHYTpeHHUI IpOTH-
BOIOXapHBII BOAONPOBOI. TpedoBaHus MOKAPHON OE30MACHOCTI;
7. CII 8.13130.2009 «CucreMsl MpOTUBOIIOXKAPHOMN 3aIIUThL. FICTOUHMKHN HapyKHO-
ro MPOTHUBOIIOXKAPHOTO BOJOCHAOKeHN. TpeOoBaHMs MOXKAPHOU O€30MACHOCTH.

HNHTepHeT-pecypcesl
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http://192.168.32.106/eduserver/documents.php?ch=2
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METOJUYECKHUE PEKOMEHJIALIMHA 11O N3YYEHUIO JUCIHIUITJIMHbI

Tema 1. OcHoBBbI TEOpUM HacOcOB. HacOCHO-pyKaBHbIE CHCTEMbI
[lo maHHOM TeMe YMTAIOTCS JICKIIUU, MPOBOAATCS MPAKTUYECKUE 3aHATUS IO pPe-
HICHUIO 3a/1a4 ¥ BBIMOJHSAETCS JabopaTopHas padora.

Pabora Hacoca XapakTepusyeTcs CIEAYIOIIMMHU IapaMerpaMu: mojadei Q, m’/c
(71/c); namopom H, M; motpebasiemoit momHocThio N, KBT; K03 duiimenToM nonesHoro
JICVCTBHS 1 M BBICOTOM BCachbiBaHUs Hyc, M.

Pabouas Touka Hacoca 3amaércs mapamerpamu Q m H, muist ompeseneHus KOTOPBIX
HEOOXOJMMO PACCUUTATh COMPOTHBICHNE CHCTEMbI PYKaBHOM JTMHHUH OMPEIEISIETCS 10

dbopmyie:
1

1 1 1
+ +
\/”151 +Sery \/”2S2 +Sera \/"3S3 +Sers
rae Sm, Si, S2, S3— CONPOTUBIIEHHUE OJTHOTO PYKaBa COOTBETCTBEHHO B
MarucTpaibHOM, IIEPBOM, BTOPOW M TpeTel MUK, (c/71)°M;
Ny, N, N, N3— KOJIUYECTBO PYKaBOB B COOTBETCTBYIOIIUX JIUHUAX, IIT.;
Scri, Sct2, Scr3— CONPOTUBIIEHUE HACAAKOB CTBOJIOB COOTBETCTBYIOIINX
nuHUA, (¢/1)°M;

OnpenenuB CONMPOTUBICHUE CUCTEMBI, PACCUUTHIBAEM MaKCHMAaJIbHBIA pacxol BO-

JIbI, TI0/IABAEMBIM HACOCHO-PYKABHOM CUCTEMOHM.

a—z
= / , n/c
¢ b+S.

rae a,b — KoahPUIMEHTHI XapaKTEPUCTUKU MOKAPHOTO HACOCA;
Z — BBICOTA MOJHATHS CTBOJIOB, M.
Hanop nacoca onpenensercs u3 BIpaKeHUs
a—bQ2 =ScQ2+Z
H=ScQ’+2z, M

(c/n)’m

Sc = Syhy + 2°

OpnHOM M3 OCHOBHBIX 3a/1a4 TMAPAaBIMYECKOr0 pacyéra HACOCHO-PYKABHBIX CH-
CTEM SBIIIECTCS ONPEACIICHUE HAlOpa HACOCa, €CIIU 3aJaHbl PACUYETHBIM PacXo BOJBI, a
TaKKe AUaMeTp U JJIMHA PYKABHBIX JIMHUIA.

YacTto B IpakTUKE IOXAPOTYLIECHHUS NPUMEHSAETCS CMELIEHHOE COEIUHEHHE
HACOCHO-PYKaBHOM CHUCTEMbI, oOeclieunBaroliee mojjady HECKOJIbKHUX CTBOJIOB, paboTa
KOTOPBIX 00ECIIEYMBACTCS CaMOCTOSITEIbHBIMU Pa00YUMH PYKaBHBIMU JTUHUSMH, TOJ-
COEAMHEHHBIMU Y€pe3 Pa3BETBIICHUE K MATUCTPAIIbHOM PYKABHOU JINHUU.

[Ipy cMeIEHHOM COEIMHEHUH HAIoOp B TOUKE A Ha pyKaBHOM Pa3BETBIICHHUH MO 1
— ol pabouelt pykaBHOM JIMHUH, PABEH:

Hai= (i Spi+ Seri) Qi+ zi , M,
rj1e: Spi- CONPOTUBIIEHHE OJHOTO HAOPHOTO pyKaBa JUIMHHOMN 20 M, (¢/11)*M;
Nj- KOJMYECTBO HAIIOPHBIX PYKAaBOB B JIMHUU;
Scri- COIPOTHBIIEHHE CTBOJIA C JUAMETPOM Hacazka, (¢/1)M;



Qi- pacxon BOJBI JIJIsl CTBOJIA C AMAMETPOM Hacajka, Ji/c;
Zi- PA3HOCTh BBICOT MEX]1y PACIIOJIOKEHHEM CTBOJIA U PYKaBHBIM
Pa3BETBIICHUEM, M.
OrnpenenuB HaNop Ha PyKaBHOM Pa3BETBJICHUU MO 1 — OM pabouyeil pykaBHOU JIH-
HUU, PACCUUTHIBAEM PACXOJ] BOABI 110 JBYM PaOOUYUM PYKABHBIM JIUHUSM.

H, —z
Qi — Ai i , J-I/C
V niSpii +Sein

PaccunteiBaeM pacxo/ BOJIBI B MAruCTPAIbHOMN JIMHUH.
Qu= Qi+ Q2+ Qs, n/c
TpeOyembiil HamOp MOAAEP)KUBACMBIN Ha HACOCE COCTABIISCT
H,™= HMSMQM2+ A+ hA+ Ha; , M
rae: Sy- COIPOTHBIIEHHE OJHOTO MATUCTPAILHOTO pyKaBa AIMHHOM 20 M, (¢/m)*M;
Ny~ KOJIMYECTBO PYKABOB MaruCTpajibHON JIMHUU,
ZA- PA3HOCTh BBICOT MEXK/IY PACIIOIOKEHHEM TPEXXOAOBOTO PYKABHOTO
Pa3BETBIICHUS U HACOCa, M;
ha- moTepu Hacoca B pa3BETBICHUH, M.
JI1s1 CHMMETPUYHBIX HACOCHO-PYKABHBIX CUCTEM, T.€ CUCTEM TJI€ MarucTpaibHbIC
U pabouyue pyKaBHbIC JIMHUM BKIIIOYAIOT OJMHAKOBOE KOJMYECTBO PYKABOB OJIHOTO
JIMaMeTpa, AUaMETPhl HACAJOK CTBOJIOB PaBHbI U IMOJHATHI HA OAHY U Ty K€ BBICOTY
OTHOCHUTEJIBHO OCH Hacoca, TO TpeOyeMblil Hallop Ha Hacoce ornpeesieTcs no Gopmye
H,"=S.Qy+z+hs,M
rae: Sc- CONPOTUBIEHHE PYKABHOM CUCTEMBI, (¢/11)*M;
Q — momaua Hacoca, J/c.
ConpoTuBIIeHHE PYKaBHOM CHCTEMbI BBIUUCIISICTCS KaK

n S n,S; +S.;
MMy "82 , (c/m)*m

S, =
€

r7ie: € — KOJIMYECTBO MaruCTPaIbHBIX JIMHHM; O — KOJIMYECTBO pabOUUX JIMHUM.

[To u3ydeHuto TemMbl KypcaHT (CTYACHT) JOJIKEH:

3HaTh: 3HaueHHe U MeCTO AUCHUILIMHBI «IIpoTHBOMOXKAapHOE BOJOCHAOXKEHUE) B
cucreMe Mpo(eCCHOHANBHONW MOATOTOBKU JIMYHOTO COCTaBa MOJPA3ACICHUIN MOKapHOU
oxpanbl. Kiaccudukanuio HacocoB. Pabouune napamerpsl HacocoB. OCHOBHOE ypaBHeE-
HUE LEHTPOOESKHBIX HAacOocoB. PaboTy Hacoca Ha ceTb. Buabl HACOCHO-PYKaBHBIX CH-
CTEM.

Ymern: Onpenensats pabouue mapaMmeTpbl HACOCOB M pabouyro Touky. Paccum-
THIBaTh HACOCHO-PYKaBHBIE CUCTEMBI C PYYHBIMU CTBOJIAMH. PaccunmThIBaTh HACOCHO-
PYKaBHBIE CUCTEMBI, OCYILIECTBIISIIOLIME NEPEKAYKy BOJABI. PaccuumThIiBaTh HACOCHO-
pYyKaBHBIE CUCTEMBI, 0OecTieunBaroime padboTy JadeTHbIX cTBOJOB. OnpenensTh Hamop
Ha Hacoce Mpu 3a00pe BOJIbI THAPOIIEBATOPHBIMU CHCTEMaMHU.

HNmers npencrasiienne: O npuniune padboTsl HacocoB. OO 3HEPreTUYECKOM
Oaance B Hacoce. O SIBJIGHUM KaBUTAIMU U criocoOax e€ ycrpaHenus. O BiMsHUE

(dopMBbI JoTacTelt MEHTPOOSIKHBIX HACOCOB Ha co3/aBaeMblii Hamop. O perynupoBaHue
paboTHI Hacoca.



Ymers npumeHnsaTh: JlabopaTopHble YCTAaHOBKM MPHU OMNPENEICHUU padOdmX
XapaKTepUCTUK HACOCOB. [ 'MapaBIMyeckuii pacyéT HACOCHO-PYKABHBIX CUCTEM B PELICHUN
3aj1a4 Ha 1M0/1a4y BOJIbI IIPU TYIICHUH MOKapa.

Jluteparypa: ocHoBHas (1), nononuurensHas (1, 2, 3).

Tema 2. IlpoTuBONOKApPHOE BOAOCHAOKEHHE HACEJTEHHBIX MYHKTOB W IMPOMbIIII-
JICHHBIX 00bEKTOB

ITo ,HaHHOﬁ TCMC YUTACTCA JICKOUA, IIPOBOAATCA CEMUHAPCKUC 3aHATHA, BI)II[aéT-
Ci 3aJaHUC Ha KYPCOBOC IIPOCKTUPOBAHNUC HA IIPAKTUYCCKOM 3dHATHUHU 110 BBIIIOJTHCHUIO
KYPCOBOI'O IIPOCKTA ((HpOTI/IBOHO)KapHOG BOIIOCHa6)KeHI/I€».

Cucrema BOJJOCHAOXKEHHUS - 3TO KOMILIEKC WHKEHEPHO-TEXHUYECKUX COOpPYKe-
HUM, TTpeHAa3HAYCHHBIX IS 3a00pa BOJbI U3 MPUPOJAHBIX UCTOYHUKOB, MOJbEMa €€ Ha
BBICOTY, OYUCTKH (B Cllydae HEOOXOJUMOCTH), XpaHEHUS 3alacoB BOJbI U MOJIa4u €€ K
MecTaM MOTPeOIeHUSI.
Cucrembl Bo1OCHA0XKEHHS (BOAOMPOBO/IBI) KIACCUPUIUPYIOTCS MO PALy IpH-
3HAKOB.
1. Ilo 6udy obcayscusaemozo 06vékma CUCTEMBI BOJOCHAOXKEHHS NENSITCS Ha TO-
POJICKHE, TIOCEJIKOBBIE, MPOMBIIIIECHHBIE, CEIbCKOX03SUCTBEHHBIE, JKEIE3HOI0POXK-
HBIE U TIp.
2. Ilo cnocoby nooauu 600bl pa3nUyalOT HAIOPHBIE U CAMOTEYHBIE BOJAOIPOBOIBI.
Hamopnbie BOIONPOBOBI- B HUX BOJAA M3 MCTOYHUKA K MOTPEOUTENIO MOTAETCS
HacoOCaMH; CAMOTEUHbBIE — BOJIa U3 BBICOKOPACIIOJIOKEHHOTO UCTOYHUKA MOJIAeTCs K
MOTPEOUTENIO CAMOTEKOM (TOPHBIE PAMOHBI).
3. Ilo Ha3nayeHuro CUCTEMBI BOJIOCHAOXKEHHMS MOJPA3CISIIOTCS HA XO3SHCTBEHHO-
MUTHEBBIC, TIPEAHA3HAUYCHHBIC ISl TOJa4YM BOJbI HA XO3SIMICTBEHHBIC M MUTHEBBIC
HYXJIbl HACEJICHUsI; TPOU3BOJCTBEHHBIC, CHAOXKAIOIIUE BOJAOW TEXHOJIOTUYECKHUE
MPOIIECCHI MTPOU3BOJICTB; MPOTHUBOIOXKAPHBIE, 00ECIIEYMBAIOIIUE 110J1a4y BOJbI IS
TYIICHUS MOXKaPOB.

YacTo ycTpauBaroT O0BEAWHEHHBIC CHUCTEMBbI BOJOCHAOXeHHS. B ropomax u
HACENICHHBIX MYHKTaX, KaK IMpaBWIO, YCTPauBAIOT OOBEAMHEHHBIC XO3SIMCTBEHHO-
MPOTUBOIOKAPHBIE BOJOMPOBOABL. M3 3THX k€ BOAOMPOBOJOB BOJa MOAAETCSA HA MPO-
MBIIIJICHHBIE TPETPUSATHUS, €CITH MOCIEAHNE TOTPEOISTIOT HE3HAYNUTEIHFHOE KOJIMUECTBO
BOJIbI, WJIM TI0 YCJIOBHSIM TE€XHOJIOTMUYECKOTO TpoIlecca MPOU3BOJICTBAa TpeOyeTcs: Boja
MUTHEBOTO KaudecTBa. [Ipu OonbIIMX pacxomax BOJABI MPOMBINIIICHHBIE MPEAPHUITHS
MOTYT UMETh CaMOCTOSITEIBHBIA BOJOMPOBO, OOSCIEYMBAIOIMINN HMX XO3SHCTBEHHO-
MUTHEBBIE, MPOU3BOJICTBEHHbIE W MPOTUBOIOXKAPHbIE HYXAbl. Ha MNpOMBIIUIEHHBIX
MPEANUATUIX qare BCETO yCTpauBaroTCs OT/ICJIbHBIC X034 CTBEHHO-
MIPOTUBOIOKAPHBIM U MPOU3BOACTBEHHBIM BOJOMPOBOJIBI U PEXKE - OTIAEIbHBIE MPOU3-
BOJICTBEHHO-TIPOTHUBOIIOKAPHBIN, X035IHCTBEHHO—TTUTHEBON WM O0BEUHEHHBIA X035~
CTBEHHO-TIPOU3BOICTBEHHO-TTPOTUBOOKAPHBIM.

CoBwmelieHrne MpOTUBOMOKAPHOTO BOJOMPOBOJIa C XO3SUCTBEHHBIM, a HE C MPOU3-
BOJICTBEHHBIM OOBSCHSIETCS CIETYIOIUMH MPUIUHAMMU:



1. IIpou3BoicTBEHHAas BOJONPOBOJHASI CETh OOBIYHO OBIBAET Maji0 Pa3BETBIIEH-
HOM, XO35MCTBEHHAsI U TPOTUBOMOKAPHASI CETH JIOJKHBI OXBaThIBaTh BCE 00B-
€KThI IPEATPUATHS;

2. Jlns MHOTMX T€XHOJOTMYECKHUX MPOLIECCOB BOAA MOMAETCA MO CTPOro OIpeie-
JEHHBIM HAMIOPOM M PACXOJOM, UYTO U3MEHUT HANOp MPHU TYUICHUW MOXkKapa B
MPOU3BOJACTBEHHO-IIPOTUBOIIOAKAPHOM BOJIONPOBOJIE, 3TO MOXKET NMPUBECTU K
HapyIICHUIO pexXruMa padoThl NPOU3BOJACTBEHHBIX AIapaToOB.

[To n3y4yeHuro TeMbl KypcaHT (CTYEHT) IOJIKEH:

3narb: Kiaccupukaunio cucrtem BojgocHaOxeHus. Cxembl BOJOCHAOXKEHHS To-
posioB. CXeMbl MPOTHUBOIOKAPHOTO BOJOCHAOKEHUS MPOMBILUICHHBIX HPEIIPUSITHH.
Cxembl IPOTUBONOKAPHOTO BOJOCHAOKEHMSI MaJbIX Hacel€HHBIX MecT. be3Bomomnpo-
BOJIHOE MPOTHUBOIIOXKAPHOE BOAOCHAOKEeHNE. MeToMKy pacuéra pacxoja BOJbl Ha XO-
3SIMCTBEHHO-TIMTHEBBIC, NPOW3BOACTBEHHBIE HYXKABl W JUIA LEIEH MOKApPOTYLIECHUS
HACEJIEHHOTO IMYHKTAa U MPEAIPUATHUS.

Ymern: KareropupoBaTh CUCTEMBI BOJIOCHA0KEHHSI IO CTEIIEHH 00ECIIEYE€HHOCTH
N0/Ia4u BOJbl. 30HHUPOBATh CUCTEMBI BOJOCHA0KEHUSI TEPPUTOpUA. PaccunThIBaTh BbI-
coty 30HBL. Onpenenars Bogonorpedureneid. OOOCHOBBIBATh MPHUHATYIO CXEMY BOJO-
cHaOxeHus. [Ipon3BOANTE THUAPABIMYECKUNA PACUET BOJOMPOBOIHOM ceTu. Paccuuthi-
BaTh HAIIOPHO-PETYJINPYIOIINE EMKOCTH.

HNmerts npeacrasiaenue: O Tunax 30HUPOBaHUS BOJONPOBOJI0B. O cxeme 3abopa
BOJIbI C ITOMOILBIO IIAXTHBIX KOJOALEB WU CKBAXKHUH. O MOAKIIOYEHUN BHYTPHUIIO-
CEJIKOBBIX CUCTEM K MarucTpajbHbIM BoAoIpoBogaM. O cuctemMax BOJOCHAOKEHUS
HACEJIEHHBIX IIYHKTOB M MPOMBILUIEHHBIX peanpustuii. O noxdope HacoCoB st
HAaCOCHOM CTaHIIMM BTOPOTr0 NOABEMA.

Ymerb npuMeHsiTh: 30HHBIE CUCTEMBI BOJIOCHAOXKEHUS TeppuTopuid. bezomo-
MIPOBOJIHOE MPOTUBOIIOKAPHOE BOJOCHAO)KeHHE. CTPOUTETbHBIE HOPMBI U MPaBUIIA MPU
pacuére pacxo/10B BOJIbI HA XO35MCTBEHHO MUTHEBBIC, POU3BOICTBEHHBIE HYXbI U JJIS
LEeJIeN MTOKApPOTYLIEHNS.

Jlutepartypa: ocHoBHas (1), nononuurensHas (1, 2, 3).

Tema 3. Pacxoabl BoAbI 1 HANIOPBI B HAPYKHBIX IPOTHBOINOKAPHBIX BOAOIIPOBO-
aax

[Io naHHOUW TemMe YMTAKOTCS JICKLIHUH, MPOBOJAUTCA CEMUHAPCKOE W MpaKTHYe-
CKO€ 3aHSTHE M0 PEUICHUIO 33]1a4.

OOGImuii pacyeTHBI pacxoj BOJABI Ha IOKApPOTYIIEHWE CKIAJBIBACTCA W3
HapyKHOTO pacxoja OT THAPAHTOB, BHYTPEHHETO PACXo/ia OT MOXKAPHBIX KPAHOB M pac-
X0J1a OT CTAl[HOHAPHBIX CIPHUHKJIEPHBIX UM JIPEHUYEPHBIX YCTAHOBOK:

Qnom.: QH+QBH+QyCT-

HpI/I 00BbEe TUHEHHOM BOOOIIPOBOAC 3TOT pacxoa JOJIKCH OBITH OOecrieueH ¢

Y4€TOM HaI/I6OHBH_Ier0 HOTpe6JIeHI/I$I Ha APYIru€ HYXAbl HACCICHHOI'O ITYHKTA WUJIN IIPO-



MBIIUIEHHOTO MPEANPUATHS, UCKIIOYas Pacxolbl Ha MOJHMBKY TEPPUTOPHUH, IpUEMA
Jylia, MBIThS TIOJIOB U MOMKY 000pY/IOBaHMSI.

Pacxo0 600w na napyscnoe nosxcapomyuienue v KOIMYECTBO BO3MOXKHBIX OJ-
HOBPEMEHHBIX TI0KapOB OMPEACIIAIOT M0 Ta0IHUIIaM B 3aBUCIMOCTH OT YHCIIA )KUTENEH U
ATaKHOCTH 3JIaHUMU.

Pacxon Ha TymieHue moskapa B JKWJIBIX PaliOHax C OJHO- W JABYXJTAXKHOU 3a-
CTPOMKOM, BXOIALIMX B COCTaB HACEJICHHBIX ITYHKTOB C OOJBIION 3TaXKHOCTBHIO 3a-
CTPOMKH, OMPEAENSAIOT OTIAEIbHO- C YYETOM YHUCIECHHOCTU HACEJIEHUS TUX PalOHOB.
OO0mumii pacxoj yCTaHABIMBAIOT MO YUCIEHHOCTH BCETO HACEJEHUsl, CYMMUPYs TaHHbBIE
110 CMEIIAHHOW 3aCTPOMKE.

Ilpu 30HHOM 6000CHAOMCEHUYU PACUETHBIN pacXo/ Ha HApY>KHOE MOXKapoTyIlle-
HUE ONPENEISAIOT 1 KaXK10M 30HBI OTAEIBHO B 3aBUCUMOCTH OT YHCJIA JKUTEJIEH B HEW.
Yucno oAHOBPEMEHHBIX MOKAPOB YCTAaHABJIMBAIOT MO TaOIUIE MUCXOMs U3 00IIel dnc-
JIEHHOCTH HACEJICHUS.

Pacuemnviii pacxoo 600bl Ha Hapy>KHOE MOXKAPOTYIIECHUE Yepe3 TMAPAHTHI Ha
NPOMBIULTIEHHOM NPeOnpUsmMuY Uiu CelbCKOXO03AUCEEHHOM KOMNJIEKce 3aBUCUT OT Ka-
TErOPUU TMOXKAPHOM OMACHOCTH IPOU3BOACTBA, CTEINIEHW OTHECTOMKOCTH 3/IaHUM, HX
o0BbeMa U 0COOEHHOCTEN KOHCTPYKLIHH.

JIns mokapoTylIeHns 3[JaHHWW, pas3feiCeHHBIX HA YacTH IPOTHUBONOKAPHBIMU
CTEHaMHM WJIM HMEKIIMX Pa3IMYHYI0 KATETOPUIO MOKAPHOW OIACHOCTH, PaCUETHBIN
pacxoJi BOJAbI CeAyeT IPUHUMATh TI0 TOM YacTH 31aHUM, T/Ie€ OH HAauOOJIbIITUH.

B Tabmuiiax mpuBOASATCS HOPMBI pacxojia BOJbI B pacueTe Ha OJUH IMOXKap,
[PUYEM YHCJIO OJHOBPEMEHHBIX IOKAPOB IMPUHUMAECTCS B 3aBUCUMOCTU OT ILIOLIAJU
TEPPUTOPHUH TPEANPUITHS: OJIMH TOKap- npu Twiomaan 10 150 ra, mpu Oonblmei 1mio-
11aJ1- J1Ba MoXapa.

[IpOoaOmKUTENBHOCTD TYIIEHUS] MOXKApPOB NPU NOAAYE BOABI OT TUIPAHTOB,
YCTAHOBJICHHBIX Ha HApY>KHOM BOJONPOBOJHOM CETH, B COOTBETCTBUHM C HOPMATUBAMMU
coctaBiisieT 3u; juiib s 3nanuil [ u I creneHn orHecTokocTH (C HecropaeMbIMU
CTE€HaMU, IEPErOPOJKAMH U YTEIUIMTENIEM MMOKPBITHS) C MPOU3BOACTBOM Karteropuil I u
J1 ona cocraBinsier 2 4.

Ecnu 31anust 000py10BaHbl BHYTPEHHUMU MOKAPHBIMU KpaHaMU U CTallMOHAP-
HBIMHM YCTAHOBKAaMU, IPU TYLICHUU MOKApA CIAEAYET YUYUTHIBATh JOTIOJHUTEIbHBIN pac-
XOJ1 BOJIbI, KOTOPBIN ONMpPEAEIISIETCs CIEAYIOIIMM 00pa3oM.

[Ipu 00BeAMHEHHOM BOJOMPOBOJE JUIsl BHYTPEHHUX KPAHOB, CIHPUHKIECPHBIX
WJIA APEHYEPHBIX YCTAHOBOK M HAPYKHBIX TUAPAHTOB PACXOJ BOJBI B TEUEHUE MTEPBOTO
yaca CJeAyeT pacCUYMTHIBATh KaK CyMMY HAauUOOJIBIITUX PACXOI0B, OMPEACIICHHBIX TI0 CO-
OTBETCTBYIOIIMM HOpMaM. [lociie OTKIIOUEeHUsI CIPUHKIIEPHBIX WJIM JPEHYEPHBIX yCTa-
HOBOK T0/1a4y BOJBI 0OecrieunBaeT paboTa THIPAHTOB U BHYTPEHHHX IMOKAPHBIX Kpa-
HOB.

Pacxo0 600b1 na eHympennee noscapomyuienue v YUCIO CTPYH, OAHOBPEMEHHO
MIOAABAEMBIX OT IOXkKAPHBIX KPaHOB, JOJIKHBI ONPEACIATHCA B 3aBUCUMOCTH OT Ha3Ha-
YEeHUs], ITAKHOCTH U 00beMa 37aHuil, B COOTBETCTBUU C TPEOOBAHUAMHU JIEHCTBYIOIIMX
CHull.

[Ipy HaMyMU HA MPOMBILIIIEHHOM OOBEKTE MEHHBIX YCTAHOBOK, YCTAHOBOK C
nadeTHBIMU CTBOJIAMH WJIM YCTAaHOBOK MOJA4YM PACTIBIIIEHHOW BOJIBI MOJIHBIN MOKaPHBIN



pacxojl ompeAenseTcss B COOTBETCTBUU C TPEOOBAHMSIMHU IOXKAPHOW OE30MacHOCTH,
PELYCMOTPEHHBIMA HOPMaMH CTPOUTEIBHOTO MPOEKTUPOBAHUS MPEANPUITHI, 31aHUN
U COOpPYXEHUH COOTBETCTBYIOIIMX OTPACIEC MPOMBINUIEHHOCTU C YYE€TOM JOMOJHU-
TEJIBHOTO pacxojia BoJibl B pazMepe 25 % U3 ruipaHToB.

[To n3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3naTtp: OCHOBHBIE KaTeropuu BojaonoTpeoduteneil. HopMmbl Xo03siicTBEHHO-

MUTHEBOTO MOTPEOJICHUSI U MPOU3BOJCTBEHHbIE HYXAbl. HOpMBI pacxoioB s 1eneit
noxkapotyuenus. Pexxum BoponotpediaeHus. [IpoTuBomnoxapHbie BOJOMTPOBOABI HU3KO-
ro ¥ BBICOKOTO JaBiieHus. CBoOoaHbIe Hanopbl. CriocoObl co3anus TpeOyeMoro Haro-
pa B CETH BOAOIPOBOAA.

¥Ymerb: PaccunThiBaTh pacxoibl BOABI HA XO3AMCTBEHHO-IUTHEBBIE, MPOU3BOL-
CTBEHHBIE HYXIbl M JUIA LEJIed TMOXKapOTylIeHUs. PaccuuThiBaTh HANOPHO-
PEryJIupyOINe EMKOCTH.

HNmers npeacraBienne: O 3aBUCUMOCTH Pacxoia BOJAbI OT CyMMapHOro 4Kciia
nokapoB. O HEPaBHOMEPHOCTH BOAOINOTPEOIEHUSI B HACEIEHHBIX MYHKTaX U MPOMBIIII-
JICHHBIX OOBEKTaX.

YMerh npuMeHATh: CTpPOUTENIBHBIE HOPMBI U MPABUJIA MPU PACUETE PACXO0B

BOJbI Ha XO35HMCTBEHHO-NTUTHEBBIE, POU3BOJICTBEHHBIE HYKJIBI M JIJISl LENe moxapo-
TYILICHHUS.

Jluteparypa: ocnoBHas (1, 2, 3), nononuutensHas (1, 2).

Tema 4. KoHTpPOJIb cCAMOCTOATEIBLHOM PAa0OTHI.

Tema 5. O0ecnieueHue HAAEKHOCTH PAadOTHI CHCTEM MPOTHUBOIOKAPHOIO BO/0-
CHA0KeHUs

[To naHHOM TEeME YMTACTCS JICKIHUS, MPOBOJAMTCS IMPAKTUYCCKOS 3aHATHC IO PEIICHHIO
3a1ad4.

OnHuM U3 BaOXKHEHIINX CBOMCTB CUCTEM BOJIOCHAOKEHUS SIBIIIETCA UX HAIEK-
HOCTb. Haodexcnocmsb- 510 CBOMCTBO O0OBEKTa BHITIOJIHATE 3aJaHHbIe (DYHKIIUU, COXpa-
HSsl BO BPEMEHU 3HAUEHUS YCTAHOBJICHHBIX HKCIUTyaTAllMOHHBIX MOKa3aTesel B 3aJaH-
HBIX TIpejienax, COOTBETCTBYIOIMIMX 33aJIaHHBIM PEXUMaM U YCIOBHUSM HCIOJIb30BaHMUS,
TEXHUUYECKOT0 00CITyKUBAHUS, PEMOHTA.

ITox 00BEKTOM MOXKET MIOHUMATHCS KaK CUCTEMA B II€JIOM, TaK M OT/CIIbHBIC €¢
aneMeHThl. HafaekHOCTh BKIIFOYAET B ceOs 0€30TKa3HOCTh, JOJTOBEYHOCTh, PEMOHTO-
MIPUTOHOCTD U COXPAHSAEMOCTb.

CucremMa BOJOCHA0KEHUS MOXKET HaXOIUTHCS B CICAYIOIINX OCHOBHBIX COCTOSI-
HUSX: TTOJTHOM pabOTOCIIOCOOHOCTH, T.€. CHCTEMa MOJKET BBINOJIHATH (PYHKIIMH BOJIO-
cHaOKeHMsI Ha 3aJJaHHOM YPOBHE;

HETOJHON paboTOCOCOOHOCTH, T.€. CHUCTEMa MOXET BBIMOJHATH (DYHKIIMUA BOJO-
oOecrieueHusi Ha ypoBHE, 0oJjiee HU3KOM, YeEM HOPMAaJbHBIM, HO HE HUXKE YCTaHOBJICH-
HOT'O HOPMaMH JIOITyCTUMOTO Mpeiena;



HepaboTOCTIOCOOHOCTH (COCTOSIHUE OTKa3a), T.€. CUCTEMa HE MOKET BBITIOIHATEH (PYHKIMN

BOJIO00ECTICYCHHS Ha JOITyCTHMOM YPOBHE.

OobecrieueHne HAISKHOCTH BOIOBOJIOB, OCYIIIECTRIISFONINX TI0/Ia9y BOJBI OT UCTOYHH-
Ka BOJIbI K TIOTPEOUTEITO, SBIISICTCST BOKHEHIIICH 3a1adeid. OTKa3 BOIOBOJIOB IMPY OHOM HCTOY-
HUKE MOXKET BbI3BaTh IMOJHBIA OTKa3 CUCTEMbI BOAOCHAOeHUsA. OnHUM U3 HanboJee 4acTo
MPUMEHSIEMBIX METOJIOB TIOBBIITICHUSI HAJISKHOCTH PAOOTHI BOJIOBOZIOB SIBJISIETCST METOIT PeE3ep-
BUPOBAHWS ITyTeM BBEICHHUS M30BITOUHOCTH. [Ipu 3TOM MOTYT MCHONB30BAThCS JBa CIIoco0a
pe3epBUPOBaHUS: O€3 TIEPEMBIUCK H C IEPEMBIYKAMH.

B ciryuae pesepBupoBaHusi 6e3 MepeMbIUeK BBEICHNE U30BITOYHOCTH B CHCTEMY BO-
JIOBOZIOB TIPOM3BOJIMTCS 32 CUET YBEJIMUCHHS YHCIIA MTApAJUICITHHO MPOJIOYKEHHBIX JIMHUH. Pa3-
JIMYAFOT CIIETYIOIINE BO3MOXKHBIC PEKUMBI paOOThI pe3epPBHBIX AEMEHTOB:

HEHarpy>KeHHBIN Pe3epB - pE3ePBHBIE HTIEMEHTHI IIPH OOBIYHOM paboTe HE HECYT Harpy3KH;

Harpy>KE€HHBI! PE3EPB - PE3EPBHBIE JIEMEHTHI padOTAIOT B TOM K€ PEXKUME, YTO U OCTATb-
HEIC;

OOJIETYEHHBIA PE3epPB - PE3EPBHBIC AIIEMEHTHl HAXOIATCS HA OOJErYEeHHOM PEXUME IO
CPABHEHUIO C OCTAJIbHBIMHU.

HenarpyxeHHblii pe3epB HEIKOHOMUYEH U TMPAKTUYECKHM HE MPUMEHSIETCS B BOJIO-
CHA0KEHHM.

Yare npuMeHsieTcsl Harpy»kKeHHblid pe3epB. [Ipu 3ToM B niepro; HOpMaTbHOTO (DYHKIIMO-
HHMPOBAHUSI BCE JIMHUM Pa0OTaIOT B 00JIErYeHHOM pexuMe. [loHyro HarpysKy JMHUM HECYT B
CIly4yae OTKa3a pe3epBHBIX JIEMEHTOB, T.€. B aBApUIHON cuTyaluu. B cucremax BojocHabxe-
HMSL UCTIOJIB3YETCsl OOBIYHO MPUHIIUIT IOCTOSIHHOTO PE3EPBUPOBAHUS, T.€. 1 MApaJUIENIbHO pa-
OOTarOIIMX JIMHUIM Y4acTBYIOT OTHOBPEMEHHO B pabOTe U HECYT OJIMHAKOBYIO HArpy3Ky. Takum
00pa3oM, BCE BOJIOBOJIBI SIBIISTFOTCS 00E3TMUEHHBIMU M (JaKTUIECKU HE Pa3JesIsIOTCsl Ha OCHOB-
HbIE U pe3epBHbIe. OTHOIIEHHUE YMCIIa PE3EPBHBIX JIMHUM N, K YHCITy OCHOBHBIX Iy K =1,/ ng
Ha3bIBACTCS KPAaTHOCTHIO pe3epBUpOBaHUsL.. HaieXKHOCTh cHCTEMBI BO3PACTAET € YBEIMYEHUEM
KPaTHOCTH PE3EPBUPOBAHUSI, HO TIPU 3TOM BO3PACTAET U CTOMMOCTb CUCTEMBI BOJJOCHA0KEHHSI.
Perenue 3amaun ONTUMAIBHOTO PE3EPBUPOBAHMSL CBOIUTCS K HAXOXKICHUIO BapHaHTa, OTBE-
YaIOIIEro TPeOOBAaHUSIM HAJEKHOCTU U SKOHOMHYHOCTH. JTa 3ajiaya PeIaeTcs Npy YCIOBHHY,
YTO MM0J1a4a BOJIbI B CITy4ae aBapUM HE JIOJDKHA CHIDKATHCS HIDKE BEMUMHBL, 3a1aHHo CHulL
To ecTb B cily4yae MOBPEKACHUS OJJHOIO BOJOBOJIA WIIM €T0 yYacTKa JIOMYCKACTCsl CHIKATh
OOIIyIO MO/aYy BOABI HAa XO35MCTBEHHO-TMTHEBBIC 11K He Oosiee yem Ha 30 % pacyeTHOro
pacxosia, Ha MPOU3BOACTBEHHBIE IIEJIM - HE HMKE 3HAYEHHUS pacxoja M0 aBapUHOMY
rpaduky. Pacxoa Boabl Ha MOXKapOTYIIEHHE JOJHKEH 00€CTIeYMBATHCS MOJTHOCTBIO.

[To u3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3narb: [lonsTue HamexHocTu cucteMbl. ObGecnieueHrne HaleXKHOCTU pabOThHI BO-
noBo10B. O0ecnedeHne Haie)KHOCTH PaboThl BOIOMPOBOIHOM ceTr. Kiaccudukaruio u
Ha3HAuY€HUE MOXKAPHBIX ruaApanToB. Knaccudukaiuio HacocHbIX craHiuil. OOecrieye-
HUE HAJ&KHOCTU pabOThl HACOCHBIX CTaHIMK. Ha3HaueHue HamopHO-peryIupyrommx
emkoctel. Heobxoaumoe Bpemsi IMKBUAAIMU aBapuil Ha TpyOomnpoBoaax. TpeboBaHus,
NpeabBIsIEMbIE K CCTEMaM BOJOCHA0KEHHUS B OCOOBIX MPUPOIHBIX U KIIMMATUYECKHUX
YCIIOBHUSIX.



Ymern: Onpenensts paboTOCOCOOHOCTh CUCTEMbI BOJOCHAOKeHUs. PaccunThl-
BaTh paauyc AEUCTBUSA ruapanta. OnpeneisTh pacCTOSHUE MEXAY paclpeaeiIuTeb-
HBIMU JIMHUSIMU TIPU TYIICHUW TOXkKapa OT OJHOTO W JBYX THApaHTOB. [Ipou3BoauTh
pacyeT HacOCHbBIX CTaHUMK. PazmeniaTe mo>kapHble TMAPAHTHI HA BOJONPOBOAHBIX Ce-
TAX. OCylecTBIATh MOAOOP HACOCOB. PaccUMTHIBATH HAMOPHO-PETYJIUPYIOIIHE €MKO-
CTH.

HNmets npeacraBiaenue: O6 0OCHOBHBIX TPEOOBAHUSIX CTPOUTEIBHBIX HOPM U
paBui K yCTPOMCTBY BOJIOBOIOB. OO OCHOBHBIX TPEOOBAHUAX CTPOUTEIBHBIX HOPM U
MpaBui K TPACCUPOBKE U YCTPOUCTBY BOAONPOBOIHOM ceTH. O pa3MeIleHnH 3aJBUKEK
Ha TpyOomnpoBojae. 06 0ocoOeHHOCTH PaOOTHI HACOCHBIX CTAHIIMM MEPBOI0O MOAbEMA.

YMers npumeHsaTb: Meros pe3epBupoBaHus. [ UapaBiInyecKuili pacyer i onpe-
JIeJIEHH TTOTEPh Haropa B ceTh. HacocHbIe CTaHIMM JIJIs1 MECTHOTO TOBBIIIEHUS HAllopa B BO-
JOnpoBOIHOM ceTH. ['paduk BomomoTpeOseHus NpU BHIOOpE peKUMa PabOThl HACOCHOM
CTAHLIMY BTOPOI'O MOABEMA.

Jlutepartypa: ocHoBHas (1,2, 3), nononnurensHas (1, 2).

Tema 6. Cl'[elll/laJILHLIe HapPysKHbIC TIPOTUBOIOKAPHBIC BOAOIIPOBOALI BBICOKOI'O
HaBJICHHUA

[To naHHO# Teme YMTaeTCs JIEKUHUS, IPOBOAUTCA IMPAKTUYECKOE 3aHATHUE IO pe-
HICHUIO 3a]1a4.

Hapy:Hble npOTHBONOKAapHBIE BOAOMPOBO/IbI YCTPAUBAIOT B MECTax, rIe Io-
Kap pa3BUBAETCs OBICTPO W MCIIONB30BaHUS MEPEABMKHBIX CHII U CPEACTB HE obecrie-
yrBaeT A(O(PEKTUBHOrO TMOKAPOTYIICHUS: CKJIAAbl JIECHBIX MaTepuajoB, HEPTH U
HePTEenpoIyKTOB, MPEeANPUITUS HEPTEXUMUYECKOU MPOMBIITICHHOCTH.

Ckrazpl IECHBIX MaTEpHUaIOB MpeIHAa3HAYCHBI JJIsI XpaHEHUsI 3aMacoB MUJIOMa-
TEepUaJIOB, IPEBECUHBI, ONUJIOK. OHU yCTpauBarOTCA Ha OETOHUPOBAHHBIX, aC(habTHBIX,
IPYHTOBBIX TUIomaAKax. [loxkapel Ha ckilagax JiecoMaTepralioB UMEIOT psiji OCOOEHHO-
cTeil: OoJibllIas CKOPOCTh paclpoCTpaHeHus (PPOHTA MIaMEHH, OOJIbIIAs CKOPOCTh MPHU-
TOKa CBEKEr0 BO3/1yXa B 30HY FOPEHUSI.

[IpoTuBONOXKapHOE BOJOCHAOKEHUE JOJKHO YCTpPauBaThCs TaKUM OOpaszom,
9TOOBI 00ECIEYHTh PAcXo]l BOJBI Ha MokapoTymieHue He Mmenee 200 s/c uepe3 5 MuH
MOCJIE TIOJIYYeHHSI COOOIICHHS O TIo’Kape B TeueHue He MeHee 40 MUH U BO3MOXKHOCTHU
HapammBaHus pacxoaa Bojbl 10 500-600 /c.

OTKpBITHIC TEXHOJIOTHYECKUE YCTAHOBKH 110 TIEpepabOTKe YTIIEBOJOPOIHBIX Ta-
30B, HE()TU XAPaAKTEPU3YIOTCS BHICOKOW MPOU3BOAUTEIBHOCTHIO U TIJIOMIAIBI0 3aCTPOM-
ki. OHM OOBIYHO COCTOSIT M3 KOJIOHHBIX ammapaToB BeicoTor g0 100 M, oO0beMOM 10
2000 m>. TIporecchl B HUX IPOBOAATCS MPU BLICOKMX TEMIIEpATypax U AasieHusx. Cra-
TUCTHKA TTOKA3bIBAET, UTO KaXK/IbI YETBEPTHIM MOXKAP COMPOBOXKIAAETCS B3PHIBOM C T10-
CJIEAYIOIINM pa3BUTHEM ropenus Ha mromaad o 5000 M2, YBEJIWYEHUIO TUIOIAIH TIO-
’apa crocoOCTBYET MojlaBaeMasi Ha OXJIaXkJAeHre 000py/10BaHUs BOJA, 10 KOTOPO To-
pAUi HePTEnPOaYKT pacTeKaeTCs Mo TEPPpUTOpUU. B CBSI3M ¢ 3TUM NpaBuiIbHas opra-



Hu3alus cOpOCOB MOXKAPHBIX PAacXOJO0B BOJABI UEPE3 KaHAJIM3ALMIO SBIIAECTCS Ba)KHBIM
MEpPOIPUATHEM N0 OIPAHUYEHUIO PAa3BUTHUS MOXkapa. Pacxoapl BOJIbI HA TyIIEHHE MOXKa-
pa moryt pocturath 300 j/c u 6onee.
[To n3ydeHuro TeMbl KypcaHT (CTYAEHT) TOJIKEH:
3narp: OOMacTh NPUMEHEHUS U YCTPOMCTBO MPOTUBOMOKAPHBIX BOAOIPOBOIOB
BBICOKOT'O JaBJieHUs. MHHHMMaJIbHBIA pacxoJ BOJbl Ha IMOXAPOTYIIEHHWE MNPOU3BOJI-
CTBEHHOH 30HBI U cKiaaa. [IpoTuBonoxapHbIe BOJOIPOBOAbI C IEHHBIMU YCTaHOBKaMU
nokaporyuieHus. JladherHble cTBOJIBI, BBIUIKYA U CUCTEMBI OPOLIEHHUS.
YMmerb: OnpenensaTe pacxoja BOJABI Ha MOXKApOTYLIEHHE CKJIAJI0B JiecoMaTrepua-
j0B. IIpon3BoauThe TuapaBINYEeCKUil pacy€T BOAOIIPOBOAOB C Ja(PETHBIMU CTBOJIAMU U
CUCTEM OpOIICHUS.
HNmets npencrabiienusi: OO0 TAKTUKO-TEXHUYECKUX U AKCIUTyaTallMOHHBIX XapaKTe-
pUCTHKAX POOOTU3UPOBAHHOTO YCTPOICTBA MoxkapoTyiieHus. O cBOOOJHOM Hanope
B CETU MIPOTUBOIIOKAPHOIO BOJAOMPOBOAA MPHU MOKAPE.

YMeTh NPUMEHSATH: CTPOUTENIbHBIE HOPMBI M IPABUJIA IPU YCTPOUCTBE MPOTUBOIO-
YKapHBIX BOJOIIPOBOJIOB Ha CKJIaJax JECHBIX MaTepUalIoB U He(TenpoaykToB. CTpo-
UTEIbHbIE HOPMBI U IIpaBUJia MPU ONPEEICHUHN PacXo/ia BOJbI HA MOKAPOTYIICHHUE
OTKPBITBIX CKJIAJOB.

Jluteparypa: ocHoBHas (1, 2).

Tema 7. IIpoTuBoONOXKaApHOE BOXOCHAOKEHNE BHYTPH 31aHUI

ITo I[aHHOﬁ TCMC UUTACTCA JICKOUA, IIPOBOAUTCA IIPAKTHYCCKOC 3aHATHUC 110 PCIIC-
HHIO 3a]a4.

Bo3MOXHBI cenyrone CUCTEMbl BHYTPEHHETO BOAOIIPOBOJAA MO CIIOCO0Y Co-
3/TaHUS B HUX HaIopa:
0e3 nosvicumenbHbIX YCMAaHO8OK TIOJI HAIIOPOM HAPYKHOTO BOAOIPOBOJA (YCTPauBAIOT
B cllydasX, KOrJa Hamop B Hapy»HOM BOJOIPOBOJE JOCTAaTOYEH JUJIS MOJA4Yd HE0OXO-
JMMOTO KOJIMYECTBA BOJBI K HauOoJIee yIaleHHbIM X039iCTBEHHBIM KpaHaM B OOBIYHOE
BpeMs pabOThl U ISl CO3/IaHUs PACUETHBIX MOXKAPHBIX CTPYH M3 HauboJee yJaleHHbIX
MOKAPHBIX KPAaHOB IMpU poOOTE BOAOIPOBOJA BO BpeMs Moxkapa ). DTo HamboJiee mpo-
CTasi ¥ paclpoOCTPaHEHHAsI CXeMa.
C NOJCAPHBLIM HACOCOM-nogbicumenem (yCTpauBaeTCs B CiydasiX, KOrja rapaHTHPOBAH-
HBIM HAIMoOp B HAPY)KHOW CETH MEHBIIIE, YeM Harop, HEOOXOAUMBIN 11 pabOTHI TIOKAP-
HBIX KpPaHOB, HO OOJIbIlIE HAIMoOpa, HEOOXOAMMOTO i HOPMAJbHOM pabOTHl XO3sii-
CTBEHHBIX ITPHOOPOB).
¢ 8000HANOPHBIM OAKOM U Hacocamu (TIPUMEHSIOT MPHU MOCTOSHHOM HEJO0CTaTKE HAaIo-
pa B HaApYKHOM CETH, KOTJla TapaHTUPOBAHHBIA HAMOP MEHbIIE TpeOyeMoro Haropa
JUTSL XO3SIMCTBEHHBIX TPUOOPOB U MOKApHBIX KpaHOB). BojgoHanopHslil 6ak B 3TOM CIy-
4yae UrpaeT posib HAOPHO-PETYIUPYIOIIEH EMKOCTH.



¢ nHeemamuyeckou ycmanoskou (IPUMEHSIOT B TEX KeE CIydasiX, 4YTO U BOJOMPOBOJ C
HACOCaMH U BOJIOHAMOPHBIM 0aKoM, HO KOT/Ia YCTPOMCTBO BOJIOHAMOPHOTO O0aka HEBO3-
MO>XHO). COCTaBHOM YacTbhIO TAKOW CHUCTEMBI SIBJIIOTCS BO3AYLIHO-BOJISHOW OAakK, BbI-
MOJHSAIOIIMKM POJIb HAIIOPHO-PETYIUPYIOIIEH €EMKOCTH U KOMIIPECCOP ISl NEpUOarNYE-
CKOM MOJA4M CHKAaTOro BO31yXa.

¢ 3anacHvim pesepgyapom (yCTpauBaeTcs B ClIydasx, KOTJa B Hapy’KHOM BOJOIIPOBOJE
BEJIMYMHA FapaHTUPOBAHHOIO Hamopa 5 M U MeHee). OOBIYHO MO0 TAKOW CXeMe yCTpau-
BalOTCSl BHYTPEHHHE BOJOIPOBOJABI B TEATPAX, B I€XAX MOBBIIIEHHON MOXKAPHOM OIac-
HOCTH, B 3aHUSX ITOBBIIICHHOW 3TaKHOCTH.

Heo0xoauMocTh yCcTpOHCTBAa BHYTPEHHETO MPOTUBOIIOKAPHOTO BOJIONPOBOAA B
3JAHUSX U COOpYKeHUsX onpenensercs TpedoBanusmu CHull u npyrux HopMaTUBHBIX
JIOKyMEHTOB.

XKunble u oOLIECTBEHHBIE 3/1aHUS, @ TAKKE aIMUHUCTPATUBHO-OBITOBBIE 3/1aHUS
MPOMBIIUICHHBIX MPEANPHUITHI 000pYAYIOTCS BHYTPEHHUM HPOTHUBOIOKAPHBIM BOJI0O-
poBOAOM. Pacxon BOIbI Ha BHYTPEHHEE MOKAPOTYIIEHUE 3aBUCUT OT YHCIIA 3TAXKEW,
JUTMHBI KOPUAOPOB, 00BEMOB 3[JaHUI U UX Ha3HAUCHHUS.

B mnpou3BOACTBEHHBIX W CKJIAACKUX 3IaHUSAX HEOOXOJUMOCTh YCTpOICTBa
BHYTPEHHETO MPOTHUBOIOKAPHOTIO BOJONPOBOIA M €TO PACXOL ONPEIAEIAETCS B 3aBUCH-
MOCTH OT 00be€Ma 3J]aHusl, CTEIIEHU €r0 OTHECTOMKOCTH, KATErOPUH 3/1aHHUI TIO B3PBIBO-
ITO’KapHOU U MOKAPHON OMACHOCTH.

[To u3ydeHuro TemMbl KypcaHT (CTYACHT) JOJKEH:

3uath: Kiaccudukainio 1 OCHOBHBIE 3JIEMEHTHI BHYTPEHHETO BOJIOTIPOBOIa. CXEMBbI
BHYTPEHHHUX BOJ0MPoB0oA0B. Kitaccudukanuro noxapHsix mkados. Pazmenienne
MO’KapHBIX KpaHOB. Ha3HaueHMe HAaCOCHBIX CTAHIIMN U BOJOHAMOPHBIX OAKOB.

Ymern: Ilpou3BoauTe TUAPABIWYECKUN pPAacUE€T BHYTPEHHHUX BOJOIIPOBOAOB.
PaccuuThiBaTh Hamop M pacxoj BOJbI MOKAPHOTO KpaHa. PaccunThIBaTh paccTosiHUE
MEXAy MNOXKapHbIMH KpaHaMu. OnpeaensTh KOMIJIEKTHOCTh MOXKapHOro Imkada B 3aBU-
CUMOCTH OT THNa 00beKTa. PaccunThiBaTh HEMPUKOCHOBEHHBIN MOXKAPHBIN 3a11ac BOIBI.

HNmetsb npeacrasiaenne: O 3aBUCUMOCTA HOPM NMOTPEOJIEHUS BOJbI Ha OBITOBbIE
HYXJIbI OT CTeTeHH Ojaroyctpoiictsa 3qanus. O noadoope Bojgomepa. O TpacCUpPOBKE
BHYTPEHHHUX [TPOTUBOIOXKAPHBIX BOJIOIPOBOJIOB.

Ymerb npuMeHATh: TpeOOBaHMS CTPOUTENBHBIX HOPM U MPABUII IIPU YCTPOM-
CTBE BHYTPEHHEI0 IIPOTUBOIIOKAPHOI'0 BOJOIPOBOA B 31aHUAX U COOPYKEHHUSIX.

Jlutepartypa: ocHoBHas (1, 2, 3), nononuurensHas (1, 2, 3).

Tema 8. CnienuajibHbIe BHYTPEHHHE MPOTHBOIOKAPHbIE BOAONPOBO/IbI

[To maHHOM TeMe YHUTaeTCs JCKIUsA, IPOBOJINUTCS MPAKTHUECKOE 3aHATHE IO Pe-
[ICHUIO 3a/a4.



K 31aHMSM NOBBIIIEHHON 3TaXXHOCTH OTHOCAT 3AaHus 17 sTaxkein u 6osiee (BbICO-
ta Oosee 50 m). IIpu Takoi BhICOTE MOAAYa CTBOJIOB HA BEPXHHUE ITAXKH 3aTPyAHUTEIb-
Ha, a HaJeXHas paboTa HACOCHO-PYKAaBHBIX CHCTEM MpH IMOXKape HE TapaHTHUPYETCS.
[ToaTOMYy B Takux 3JaHUSIX YCTPAUBAIOT CIELHUAIBHBIE TPOTUBOIIOKAPHBIE BOIOIPOBO-
bl CO CBOMMH HACOCHBIMU CTaHUMSIMH, BOJOHANOPHBIMH M THIPOIHEBMOOAKAMH,
00eCreunBaOIIMMU CO3JaHUE MOJHOTO PACYETHOTO HAmopa BOJBI AJIS IeNIel MoKapo-
TylIeHHsl. BHyTpeHHHE BOJONMPOBOJbBI B 3TUX 3[aHUAX YCTPAaWBAIOTCS Pa3/EIbHBIMU:
XO035MCTBEHHO-ITUTHEBBIE U CAMOCTOSITEIbHBIE TPOTHBOIIOKAPHBIE.

BononpoBos pa3duBaroT Ha HECKOJIBKO 30H, T.€. YCTPAaWBAIOT 30HHOE BOJIOCHAO-
*eHre. Ero ocylmecTBISIOT MO ABYM CXEMaM: napaileibHou, KOrja BoJa MOJAETCs B
KQK/IyI0 30Hy HACOCaMH, YCTAaHOBJICHHBIMHU BHU3Y 3/IaHUS; NOC1€008AMENbHOLL, TIPU KO-
TOPOM BOJIA MOJAETCS U3 30HBI B 30HY.

Yucno 30H IOKHO OBITh TaKUM, 4TOOBI MaKCHMaJbHBIA THAPOJIMHAMUYECKHIL
HaIlOp Ha OTMETKE HMKHUX MOXKAPHBIX KPaHOB HE npeBbiman 90 M.

T.K. Ha MOKAPHBIX CTOSKAaX 30HBI yCTaHABIMBAeTCsA Oousblie 12 mokapHbIX Kpa-
HOB M, CJIEIOBATEJIbHO, YCTPOMCTBO TYIHKOBBIX CETEW HENOIYCTHMO, TO BOJIOIPOBOI-
HBIE CETH KaXKJ10M 30HBI JJOJKHBI ObITh 3aKOJIBLIOBAHBI.

C uenpro KOHUEHTPALMK MOXKAPHBIX CTPYW, Ha MOXKAPHBIX CTOSKAX YCTaHABIIH-
BAIOT CIIAPEHHBIE MOKAPHBIE KPaHbl, 000PYJOBAaHHbIE pPyKaBaMH AHaMETpPoM 66 MM U
qmHoM 20 M, a TaK)Ke CTBOJIAMHM ¢ HacajakaMu 19 M.

IToxxapHbIE HACOCHI JOJDKHBI UMETh aBTOMAaTHYECKOE, TUCTAHIMOHHOE U PYYHOE
yIpaBJIeHHE. ABTOMAaTHYECKOE BKIIFOUEHHE IMOKAPHBIX HACOCOB MOKET OCYILECTBIATh-
Csl OT peJie YPOBHsI, YCTaHaBIMBAEMOr0 Ha BOJOHAIIOPHBIX Oakax, OT CTPYHHBIX pelie
IpU BO3HUKHOBEHHUH JBM)KEHHUS BO BpPEeMs TI0’Kapa B MUTATENIbHBIX TPYyOONpOBOIaX WIH
nHeBMoOakax. [l HajekHOM paboThl MOKapHble HACOCHI PEKOMEHIYETCS MOACOeau-
HATh K MaruCTPaJbHOMY KOJIBILY, ITPOJIO)KEHHOMY B TOMEIIEHUH HACOCHOM.

[TockonbKy Hamop y HMKHUX KPaHOB 30HBI OOJBIIE, YEM Y BEPXHUX, JUIs oOec-
NEYEHUS] OJIMHAKOBBIX YCIOBUWA UX PaOOThI U MOJYYEHUS CTPYH C paBHOW MPOU3BOAU-
TEJIBHOCTBIO Y HUKHUX MOXKAPHBIX KPAHOB YCTaHABIMBAIOT quadparmMbl, KOTOPbIE yBe-
JMYUBAKOT CONPOTUBJIEHUE MMOXKAPHOTO KpaHa, BCIEACTBUE YETO PACXOJ BOJBI U3 HETO
yMeHbInaercs. Jluamerp auadparMm moadupaeTcs TakKuM, YTOOBI BCE TOKAPHBIE KPaHBI
MIPOIYCKAaJIM PACYETHOE KOITUYECTBO BOJBI.

B npou3BoaCTBEHHBIX 31aHUSIX BbICOTOW 50 M M O0jee ¢ BEpTUKAIbHBIMU IpOe-
MaMH NO’KAPHBIE KPaHbl YCTAHABIMBAIOTCA HA TEXHOJOTMYECKUX IUIOLIA/IKAX, & UX KO-
JUYECTBO M TPEeOyEeMbIil HATIOp OMPESISIOTCS UCXOS U3 YCIOBUI OPOIICHUI TEXHOIO-
THYECKHUX alnapaToB B MpeAesiax MEX1y IUIOMAJ0YHOM BBICOTOM.

B o0mecTBeHHBIX 3/1aHUAX (T€aTpbl, TOCTUHUIIBI, PECTOPAHbI U T.J.) BO3HUKa-
IOLIUE MOXKAPBl XapaKTEPU3YIOTCSI OBICTPHIM POCTOM IIOIIAU TOPEHUSI, BHICOKOW TeM-
neparypoi, 3anpimiienneM. OcoOeHHO OBICTPO MOXKaphl Pa3BUBAIOTCA Ha CIICHAX, I7I€
COCPEIOTOYEHO MHOTO CrOPAaEMbIX MaTEpUAJIOB.

Jist oOecrieueHust 6e30MacHOM ABaKyallud JIIOJIEd U3 3/IaHUN T€aTpoB W yCHell-
HOM JIMKBUAALMK TMOXKAPOB B HUX HEOOXOJIMMO B BO3MOKHO KOPOTKOE BpeMsl MOAAThH
0OJIBIIOE KOJMYECTBO OTHETYyIIAlIero BemiecTBa. [[o3ToMy B TeaTpanbHO-3pETUIIHBIX
NPEANPUATUIX NPETyCMaTPUBAIOT YCTPOMCTBO BHYTPEHHUX MOKAPHBIX BOAOIPOBOJIOB,
CIPUHKJIEPHBIX U JPEHUYEPHBIX YCTAHOBOK.



BHyTpeHHsi1 BOAONPOBOAHASI CEThb OOBIYHO YCTpaWBAaeTCs pa3/lelbHOM: XO3sii-
CTBEHHO-TIUThEBAs U MOXKapHas1. ITO OOBICHIETCS TEM, YTO TOPOACKOM BOJOMPOBOJ B
OOJBIIMHCTBE CIIy4aeB HE MOXKET 00ECIEUHTh MOAAYU MOXKAPHBIX PacXo/0B ¢ Tpedye-
MBIM HaIlOpoOM IMPU MAKCUMAJIBLHOM XO3SIMCTBEHHO-ITUTHEBOM BojonoTrpednenun. Kpo-
Me TOro, HE BCErjJa BO3MOXXHO OTOOpaTh OT TOPOACKOTO BOJOMPOBOJA U TOMKAPHBIMA
pacxon, T.K. ero BenuduHa Hepeako gocturaeT 100 i/c u 6omee. [loaTromy garie Bcero
BHYTPEHHHE BOJOIPOBOJBI B 3IaHUSAX TEATPOB YCTPAUBAIOT IO CXEME C 3allACHBIM pe-
3€pBYapOM.

[ToxapHble KpaHbl BO BCEX NMOMELICHUSX TE€ATPa, a TAKKE B IPOU3BOJCTBEHHBIX
MOMEIIECHUSX U Ha CKJIAIaX, Pa3MENIaeMbIX B OTAEIBHOM KOPITyCE€ HA YYacTKE 3IaHUS
TeaTpa, JAOJKHBI pacrojaratbCcsi TaKMM 00pa3oM, 4TOOBI Kaxaas TOYKA MOMEUICHUMN
opouanachk IByMsl KOMIIAKTHBIMU CTpysMHU. OJTHAKO, YUUTHIBAsA 3HAUUTEINBHYIO BBICOTY
CLIEHBI, TOIIYCKAETCs y KPAaHOB, PACIOJIOKEHHBIX Ha IUIAHILIETE CLEHBI, MOIIEP/KUBATh
HaIop, HEOOXOAUMBINA NIJIsl CO3[aHUs MOXKAPHBIX CTPYH MPOU3BOAMTEIILHOCTHIO HE Me-
Hee 5 J1/c Kaxaas, ¢ BBICOTOM KOMITAKTHOW YacTH HA 2 M MEPEKPhIBAOIIEH KOJIOCHUKHU
CLICHBI.

Ha manmere KOJXOCHMKOBOM CHEHBI ITPU €ro miomann 10 500 M? TOIKHO OBITh
YCTAaHOBJICHO HE MEHEE TPEeX MOXAPHBIX KPAHOB, a MpU OOJIbLIEH IJIOIIAU- HE MEHEE
yeThlpex. Ha kaxaoil paboueil ranepee u KOJOCHUKAX YCTaHABIMBAETCS IO ABa MOXKap-
HBIX KpaHa, 10 OJJHOMY C IIPaBOM U JIEBOM CTOPOH CIICHBI.

Jlisg ynoOcTBa MOJIB30BaHUS MOKapHBIMU KpaHaMHU HX I1I€JIECO00pa3HO yCTaHAB-
JIMBATh y BXOJIOB Ha CILIEHY, M KOPHUA0OpaX, y BXOJ0B B pabouune rajiepeu, a TakKe B Mpu-
JIEralolIuX K CUEHE JICCTHUYHBIX KieTKax. [Ipyu Hamnuuy 3aKpbIThIX JIECTHUYHBIX KIlE-
TOK, BEAYUIMX K pabouuM rauepesiM, HEOOXOAMMO IMpeaycMaTpuBaTh YCTAaHOBKY I10-
YKapHBIX KPAaHOB W B HUX. J[JIs OpOLIEHHUs 3pUTENIBHOTO 3ajia MOKapHbIE KPaHbI PEKO-
MEHJIyeTCsl yCTaHABIUBATh y BXOJIOB B mapTep, ampuTeaTp, Ha sIPyChl 3pUTEITHLHOTO 3a-
J1a, a TAK)KE y BXOJIOB B UEPJAYHOE IMOMEIICHUE NPU HAJTUYUU CTOPAEMOT0 MOABECHOTO
NEPEKPBITUS HaJ 3pUTENbHBIM 3a70M. J[J11 000pyn0BaHMsI BHYTPEHHEN BOAOIPOBOIHON
CETU MPUMEHSIOTCA: MTOKApPHbIE  KPaHbl JUAMETPOM 65 MM C HENPOPE3UHEHHBIMHU PY-
KaBaMM JIMHOM 10 M M CTBOJIaMM C HacaJKkaMH JuaMeTpoM 19 MM- mpu ycTaHOBKE MX
Ha IUIAHILIETE CLUEHBI; MOXKAapHbIE  KpaHbl AuaMeTpoM 50 MM C HENPOPE3UHEHHBIMU
pykaBamu JiuHOW 10 M M CTBOJIaMU € HAcaJKaMu JUaMeTpoMm 16 MM- Mpu yCTaHOBKE
X Ha KOJIOCHMKAaX W pabouyux rajepesx; moxapHsle  KpaHbl aunameTpoM 50 MM ¢
HEMPOPE3UHEHHBIMU pyKaBaMu JUIMHOW 20 M M CTBOJIaMU C Hacajgkamu guaMeTrpom 16
MM- IIPH YCTAHOBKE HX BO BCEX OCTAJbHBIX TOMEIICHUSX.

[To u3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3narh: CxeMbl NIPOTHUBOMNOXKAPHBIX BOJOMPOBOJOB 3/IaHUI MOBBIIIEHHOW 3TaX-
HOCTH. OCOOCHHOCTH BHYTPEHHEH BOJIONIPOBOHOM CETH TeaTpoB. Pasmenienne moxap-
HBIX KpaHOB B TeaTpe. OCOOEHHOCTH MPOTUBOMOXKAPHOTO BOJAOCHAOXKEHUS TPOU3BO/I-
CTBEHHBIX 31aHUI OOJIBIION TUIOIA M.

YMerb: [Ipou3BOAUTE TMAPABIMYECKUN PACUET BOAONPOBOJOB BBICOTHBIX 3/a-
HUM. PaccumThIBaTh pacxoj BOJIbl HA BHYTPEHHEE MOXKApOTYIIEeHUE TeaTpoB. PaccunTsi-
BaTh pacxojia BOJbl HA BHYTPEHHEE MOKAPOTYIIECHUE 31aHUN OOJIBIIION TUIOIAIH.



HNmers npeacraBiaenue: OO0 OCHOBHBIX CXEMAaxX 30HHOrO BojocHaOkeHus. O Tu-
nax MoKapHbIX KPaHOB BHYTPEHHEN BOAOIPOBOJIHOMN ceTu TeaTpa. O cxeMe HaCOCHOM
CTaHIUU TeaTpa.

YMeTh NpUMEHATH: 3allacHON pe3epByap 3AaHUI MOBBIIEHHOW 3TAXKHOCTHU IS
YBEJIMYEHHs pacxoja BoAbl. CriapeHHbIe MOXKapHbIE KpaHbl HA MOYKAPHBIX CTOSIKAX JJIS
KOHIICHTPALUU NTOKapHBIX CTPYM.

Jluteparypa: ocHoBHas (1), nononuurensHas (1, 2,3).

Tema 9. O0csieoBaHuEe CHCTEM NMPOTUBOMOKAPHOTO BOI0OCHAOKEHUSI

[To maHHOW TeMe YWUTACTCS JICKIUS, MPOBOMITCS TPAKTHUYCCKUE 3aHITHS 10 00-
CJICIOBAHUIO HAPY>KHBIX M BHYTPEHHUX TIPOTHUBOIIOKAPHBIX BOJOTIPOBOIOB.

[IpoexTHbIE MaTepuaIbl COCTOSIT U3 MOSICHUTEIILHON 3aIUCKHU, YEPTEKEN U CMET.

DKcnepTu3y MPOEeKTOB HEOOXOAMMO MPOU3BOAUTH MO XOJY JBHXKEHUS BOJBI OT
BOJIOMCTOYHMKA WJIM BOJI03a00PHOTO COOPYXKEHHUS J0 BOJOMOTpeOUTENeH, T.€. Tod3Je-
MEHTHO.

Ilo ucmounukam 8000CHAOIHCEHUS U COOPYHCEHUAM OJis1 3a00pa 800bl HEOOXOTU-
MO MIPOBEPUTD: MIPABUIIHHO JIM BEIOPAH UCTOYHUK BOJIOCHAOXKEHMS, TUI U CXEMa pa3Me-
HICHUST BOJI03a00PHBIX COOPYKEHHIl; 00ecreunBaeT JIi KOHCTPYKIUS MPUEMHOTO CO-
OpyXKeHHS 3a00p M3 BOJOMCTOYHHKA PACUCTHBIX PACXOO0B BOJBI HA BCE HYXKJIBI; 3aIlH-
IMICHBI JIU BOJ03a00pPHBIC COOPYXKEHUS OT MEXaHWYCCKUX TOBPESKICHUN IUIOTAMH,
JBAOM U T.I.; MPEAYCMOTPEHBI JIU YCTPOMCTBA 3aIUTHI CUCTEMbI BOJIOCHAOKEHUS OT
TOTIATaHKS B HEE Mycopa, JIbJa, PhIOBI U T.II.

llo nacocnvim cmanyuam 1 nodvema: KOIUYECTBO U MAPKY HACOCOB, COOTBET-
CTBHE HAIOPOB M PACcXO0B PAaCUYCTHBHIM; BOCCTAHOBJICHHE HEITPUKOCHOBEHHOTO IOXap-
HOTO 3amaca BOJIbI B 3alTACHBIX U PETYIUPYIOIINX EMKOCTAX; OecrepeOoHHOCTh paboThl
HACOCHOM CTaHIIMM; 3aIIUTy OT THPABIMYECKOTO y/apa B HAMOPHBIX BOAOMPOBOAAX
MIPEIOXPAHUTEIIBHOM alnapaTypou.

Ilo nacochvim cmanyusm Il noovema: TN HACOCHOM CTaHIMH (BBICOKOTO WIIH
HU3KOTO JaBJICHUS); KaTeTOPUI0 HAJECKHOCTH HACOCHOM CTAHIIMM M COOTBETCTBHE €€
TpeOOBAHUSIM HOPM; KOJMYECTBO M MapKy HACOCOB, HAJIMYWE YCTAHOBKH PE3EPBHBIX
HACOCOB; MPaBUJILHOCTh YCTAHOBKM HACOCOB MCXOS M3 UX JOIMYCTUMOMN BaKyyMMETPH-
YECKOHN BBICOTHI BCACHIBAHUS, 00SCIICUCHUE 3aJTMBKH BCACHIBAIONINX JIMHUHA TTOMXKAPHBIX
HACOCOB B CJTy4ae MX YCTAaHOBKH BBIIIIE HAMHU3IIETO YPOBHS BOJBI B pe3epByapax B Te-
yeHue He Oosee 3 MUH (I BOJOTIPOBOOB BBICOKOTO JIABJICHUS); MPABUILHOCTH TPO-
CKTUPOBAHUS BCACHIBAIOIINX W HANOPHBIX KOMMYHHKAIIUH B HACOCHOW CTAaHIHMH (I10-
YKapHbIC HACOCHI JOJKHBI UMETh CaMOCTOSITCIIBHBIC BCACHIBAIOIINC JTMHHUH); TPABHUIIb-
HOCTh pa3MEIICHHS 3aIIOPHON apMaTyphl, OOpaTHBIX KJIAllaHOB; HAJIMYWEC ABYX HE3aBHU-
CUMBIX MCTOYHHMKOB JHEPTOMUTAHUS JBUTATENICH HACOCOB; HAJIMYME KOHTPOJIS 3a HMC-
MIPABHOCTHIO CXEM aBTOMATHKH; HAJIMYME YCTPOWCTB KOHTPOJISI 32 YPOBHEM M COXpaH-
HOCTBIO HEMTPUKOCHOBEHHOTO MOKAPHOTO 3aIaca BOJIbI B pPe3epByapax U BOJAOHAMIOPHBIX
OaIHsX; HAIMYUE CBETOBOM U 3BYKOBOW aBTOMATHUECKOW CHUTHAIU3AINHI O BKIIOUCHUH



MOKAPHBIX HACOCOB; HAJIM4ME TeNe()OHHOU CBS3M C MOXKAPHOW OXPAaHOU M AUCIETYEp-
CKUM TIYHKTOM OOBEKTa; MPABUIHLHOCTh OKPACKH IMOXKAPHBIX HACOCOB; HAJIMYHUE TIOb-
E€MHO-TPAHCIIOPTHOTO OO0OPYAOBAHUS [JIs1 AKCIUTyaTalldd apMaTypbl, TPyOOIpPOBOIOB,
00OpyZ0BaHUS B HACOCHOW CTAHIIMH, HAJTMYNE HACOCHOM CTAHIIMW BHYTPEHHETO MPOTHU-
BOIOYKAPHOTO BOJIOTIPOBO/IA, IEPBUYHBIX CPEACTB MOXKAPOTYIICHHUS;, HATMINE TTOIHE3/a
K HACOCHOU CTAHIIMH C TBEPJIBIM MOKPHITHEM.

Ilo pezepsyapam wucmoii 600bl (HOAHCAPHLIM 8000eMaM): KOTUIECTBO, TUIl U €M-
KOCTb pe3epBYyapoB (BOJIOEMOB); NMPABWILHOCTh OIpeesieHus 00beMa HEMPUKOCHOBEH-
HOTO MOKAPHOTO 3araca BOJIbl; IPEAYCMOTPEHBI JTU MEPHI 110 YBEIMUYECHHIO 3a11aca BObI
B pesepByapax, korja CHull nomyckaercst mpokiagka BoJIOBOAA B OJIHY HUTKY; IPO-
MOPIMOHATILHOCTh pacipeiesieHrs HEMPUKOCHOBEHHOTO MOXKAPHOTO 3araca B pe3epBy-
apax; CpOKU BOCCTaHOBJICHHSI HEMPUKOCHOBEHHOI'O IMOXAPHOIO 3amaca BOJBI U COOT-
BETCTBHE UX HOPMATUBHBIM; HATMYUE YCTPOUCTB JUIs 3a00pa BOJBI U3 PE3EPBYAPOB T1e-
PEABMKHBIMH TTO’KapHBIMH HAacOCaMU M MIPABUJIBHOCTh UX pacdeTa; COOTBETCTBHE KO-
JUYECTBA TMOXKAPHBIX BOJOEMOB, PACCTOSHUN OT HUX JIO 37aHUN TpeOOBAaHUSM HOPM;
MPaBUJILHOCTh Pa3MEIICHUS BOJIOEMOB W3 YCIIOBUS OOCTY)KWBAHHUS WMH 3JaHUH, CO-
OpPY)KCHHH W BHJIa TIEPESABIKHON MOKAPHON TEXHHUKH; TIPABMIIBHOCTH MMPOCKTUPOBAHMS
BOJIOEMOB B OTHOIIICHUH MX TEIJIO- U THAPOU3OJISAIUN; COOTBETCTBUE TITyOWHBI BOJOC-
MOB HOpMaM (3,5 M); BOBMOKHOCTh MEPUOJUUYECKON CMEHBI BOJIbI B TIOKAPHBIX BOJOE-
Max ¥ CIoco0 IMoIaud BOJbI B HUX; HATMYME B MPOEKTE MOIBE3I0B U TIJIONIAIOK C TBEP-
JIBIM TIOKPBITHEM Y BOJIOEMOB JUIsl YCTAHOBKU MOKapHBIX aBTOMOOMIIEH /Jisi 3a00pa Bo-
JIbI 1 COOTBETCTBUE ITUX IUIOMIAJ0K TpeOOBAaHUAM HOPM; HAJTMYKE YKa3aTeIel U UCKycC-
CTBEHHOTO OCBEIICHHS BOJOEMOB IIPH 3a00pe BOBI U3 HUX B HOUHOE BPEMSI.

[To n3ydeHuro TemMbl KypcaHT (CIIyIIaTelNb) JOJKEH:

3HaTh: METOMKY pacCMOTPEHUS MPOEKTOB HAPYKHBIX NMPOTHUBONOXKAPHBIX BO-
JONIPOBOJIOB. METOIMKY PacCCMOTPEHHUS NMPOEKTOB BHYTPEHHUX MPOTHUBOIIOKAPHBIX BO-
JONPOBOAOB. MeTouKy 00cCie10BaHUs HapyKHBIX U BHYTPEHHUX MPOTHBOMOKAPHBIX
BOJOIIPOBOJIOB.
YMmerb: AHAIUTHYECKU ONPENEIATh BOAOOTAAYY. [[pakTnyecku onpenenars Bo-
JOOTAA4y HapY>KHBIX BOJONPOBOAOB. OPOPMIIATE pe3yIbTaThl UCIIBITAHUM.
HNmerts npeacrasiaenne: O npuynHax CHIKEHHs BojooTaauu. O crnocobdax yiydiie-
HUS TPOTHUBOIIOkKAPHOTO BOJOCHAOKEHUS.

Ymerb npuMeHsTh: CTBOJ — BojoMep U TpyOKy [1uto a1t onpenenenus pacxoaa
BOJIbI.

Jlutepartypa: ocHoBHas (1, 2, 3), nononuurensHas (1, 2,3).



METOINYECKHUE PEKOMEHJIALIUA 110 ITIOATI'OTOBKE
K 9K3AMEHY

OK3aMeHBbl SBISIOTCS (OPMON HTOTOBOTO KOHTPOJISL YCIEBAEMOCTH KYpPCAHTOB
(cmymaTeneit). OHM TPOBOAATCS B 00beMe pabounx Mporpamm Mo AUCHUILIINHE.

[{enb 3a4€TOB - BBISIBUTH M OLIEHUTH TEOPETHUECKHUE 3HAHMSI, MPAKTUUECKUE YMe-
HUSl ¥ HaBBIKM KypCaHTOB (CIyIIATENe) 3a MOJHBIN Kypc WM 4acTh (pa3niein) JUCIH-
TUTMHBI.

DK3aMEeHbI SBISIFOTCS 3aKJIIOUNTEIBHBIM 3TAllOM U3YyYEHUs! TUCLUILUIMHBI B IOJTHOM
o0bEME WIH €€ YacTH, OINpPENEISIONIMM YPOBEHb TEOPETUUYECKUX 3HAHUN U yMEHMH,
IpUOOPETEHHBIX 3a KypC (CEMECTp), pa3BUTHS TBOPUECKOI'O MBILIUICHHS, YMEHHE CHUH-
TE3UpOBaTh 3HAHUS U NPUMEHATh WX B IMPAKTUYECKON JESITEIbHOCTU MOXKAPHOU OXpa-
HBI.

3ayeT ¥ 3K3aMeH MO JUCHUIUIMHE NpoBoaATcs cornacHo [lonoxenuro o 3auerax u
sk3aMeHax MBanosckoro nacruryra ['TIC MYC Poccunn.

IlepeyeHb BONPOCOB K IK3aMeHY M 3a4eTy

1. Knaccudukanus HacocoB. [IpumeHeHne HacoCoB B MPOTHUBOIIOKAPHOM BOJIOCHA0XKeE-

HUU.

Pabouune napameTpsl HACOCOB, IPUMEHSAEMBIX B TPOTUBOIIOKAPHOM BOJIOCHAOKEHHUU.

PaboTa 1eHTpoOeKHOro MoKapHOro Hacoca Ha ceTh. Paboyast Touka.

HacocHo-pykaBHBIE CUCTEMBI, NX BHUJIBI.

PacyéTr HaCOCHO-pYKaBHBIX CUCTEM C PYYHBIMHU CTBOJIAMHU.

[TocnenoBaTenbHas paboTa HACOCOB JJIS LIEJICH MOKAPOTYIICHUS.

[TapannenbHast paboTa HACOCOB IMPH MOJA4Y€ BOJBI K MECTY TOXKapa.

Oco0eHHOCTH OpraHU3alUU MPOTUBOIOKAPHOTO BOJOCHAOKEHUS TPU TYIICHUU JIeC-

HBIX MTOYapOB.

9. IIpumenenue apuarun MUC Poccum nms oGecriedeHus: MPOTHUBOIIOKAPHOTO BOIO-
CHA0XEHUS MPU TYINICHUHU JIECHBIX U TOP(DSIHBIX MOXKAPOB.

10.  Kunaccudukanus cucteM MpOoTUBOIIOKAPHOTO BOJOCHAOKEHMUS.

11.  Cxembl IPOTUBOIIOKAPHOTO BOJOCHAOKEHUS TOPOJICKUX OKPYTOB.

12. CxeMbl IpOTUBOMNOKAPHOTO BOJAOCHA0KEHUS TPOMBIIIEHHBIX NPEITPUATHH.

13. CxeMbl IpOTUBOMNOKAPHOTO BOJOCHA0KEHUS B CETCKOH MECTHOCTH.

14. TpebGoBaHHMe HOPMATHUBHBIX JTIOKYMEHTOB K pe3epByapaM M BOJIOEMaM C 3amacaMu
BO/JIbI Ha 1€1M HAPY>KHOTO MOKAPOTYIICHUSI.

15. OcCHOBHBIE KaTErOpUU BOJOTIOTPEOUTENCH.

16. Pacxon BOJbI Ha XO3SWCTBEHHO-NIUTHEBBIE U MPOU3BOACTBEHHBIE HYXKJBI U €r0
y4eT B pacuerax OOBEAMHEHHBIX XO3SHCTBEHHO- M  IMPOU3BOJCTBEHHO-
MPOTUBOIIOXKAPHBIX BOAOIPOBOJIOB.

17. TpeGoBaHusi HOPMATUBHBIX JOKYMEHTOB K OIPEACICHUIO PACX0/1a BOJIBI JIJIS IIeJIeh
MOKAPOTYLICHHUS.

18. Pexxumbl BoonoTpebiieHus: B 0OBIYHOE BPEMS U B YCIIOBUSIX MOXKapa.

19. TIpoTuBOMIOKApHBIE BOOIPOBOJB HHU3KOTO U BBICOKOTO naBieHus. CBOOOIHBIC
HaIophbl.

20. Ob6ecnieueHre HAAC)KHOCTH pabOTHl BOJOBOIOB.

21. OGecrieueHre HaJIEKHOCTH PaOOTHI BOIOIIPOBOHON CETH.

PN



22.

23.
24.

25.

26.
217.

28.

29.
30.

31.
32.
33.
34.
35.

36.
37.

38.

TpeboBaHrss HOPMATUBHBIX JTOKYMEHTOB K Pa3MEIEHUIO M SKCIUTyaTalluu MoXap-
HBIX THJIPAHTOB.

ObecrieueHre HaIEKHOCTH paObOTHI MOKAPHBIX HACOCHBIX CTAHIIUH.

XpaHeHHe IPOTHUBOIOKAPHOTO 3araca BOJbl B CHCTEMax MPOTUBOIIOKAPHOTO BOJIO-
cHaOxenus. HamopHo-perynupyromme EMKOCTH.

OOnacTh MPUMEHEHUSI M YCTPOMCTBO CHELMAIbHBIX MPOTUBOMOKAPHBIX BOJO-
IIPOBOJIOB BHICOKOTO JaBJICHUSI.

Mertoauka o0cie10BaHNs BHYTPEHHUX MTPOTHUBOIIOKAPHBIX BOJOTIPOBO/IOB.

[Tpumenenue nadeTHBIX CTBOJIOB U CUCTEM OPOLICHHS B MPOTHUBOIMOXAPHOM BOJI0-
CHa0>KEHUHU.

Knaccudukaius 1 OCHOBHBIE 3JIEMEHTHI BHYTPEHHHUX MPOTUBOMOKAPHBIX BOAOIPO-
BOJIOB.

Cxembl BHyTPEHHUX ITPOTUBOMNOXKAPHBIX BOJOIIPOBOJIOB.

TpeOGoBanusi HOPMATHUBHBIX JOKYMEHTOB K YCTPONCTBY M JKCIUTyaTalliH CHUCTEM
BHYTPEHHET0 IPOTUBOIOKAPHOTO BOIOCHAOKEHHUS.

[Toxxapubie mkadpl, knaccupuKaius 1 OCHOBHBIE TAPaMETPHI.

[To>xapHbIEe HACOCHBIE CTAHIIUU U BOJIOHATIOPHBIE OaKH.

[TpoTuBONOXapHbIE BOJONPOBOIbI 31aHUN OBBIIIEHHON 3TaKHOCTH.

[TpoTuBOMOXapHOE BOJOCHAOKEHHUE TEATPOB.

Oco0eHHOCTH MPOTHUBOIIOKAPHOTO BOJAOCHAOKEHUS MPOU3BOACTBEHHBIX 3[aHUI
OOJIBIIION TIOIAIH.

MeTtoauka paccMOTpeHuUsl IPOEKTOB HAPYKHBIX TPOTUBOMOXKAPHBIX BOJAOIPOBO/IOB.

MeToauka paccCMOTpEHHS MPOEKTOB BHYTPEHHHUX MPOTHUBOMOXKAPHBIX BOIOIPOBO-
TIOB.

Metoauka o0cie10BaHUs HAPYKHBIX TPOTUBOMOXKAPHBIX BOJAOIPOBOIOB.



METOJNYECKHUE PEKOMEHJIAIIUHA ITO BBIITIOJIHEHHUIO
JAUIIJIOMHOTI'O ITPOEKTUPOBAHMUSA

TpebGoBaHus K BBITIOJIHCHUIO AUTUIOMHOTO MPOEKTa yCTaHOBIEHHI [lomoxkeHnneM o
JTUTIIOMHOM TipoekTupoBannu MiBanosckoro unctutyta I'TIC MUC Poccun.

Brinonnenue AuniaoMHON paOOThI (ITPOEKTa) UMEET LEIb:

- CUCTEMaTU3UPOBATh, 3AKPEMUTh U PACIIUPUTh TEOPETUUECKUE 3HAHUS U MPAKTH-
YeCKHe HaBbIKU MO CMEUUATbHOCTH U MPUMEHUTh UX MPU PEIICHUH KOHKPETHBIX 3a7a4
MOXKAPHON OXpaHbl MO 00ECIEUEHUI0 MOXKAPHON 0€30MacCHOCTH W OpraHu3aluu Jes-
TEJIBHOCTH OpPraHoB YIpaBlieHUs U mnojapazfeneHuit [ocygapcTBeHHOW mpo-
tuBonoxxapHoi ciyx0sl (I'TIC);

- OMpENEeNUTh YPOBEHb MOATOTOBICHHOCTH CIIyIIAaTeNel K PEIICHUI0 KOHKPETHBIX,
3a/1a4 MPAKTUYECKOW AESATEIbHOCTH OPraHoB ympasieHus u noapaznenenuii ['TIC, x
aHaJU3y CJIOXKHBIX CUTyalldid B COBPEMEHHBIX COIMAJIbHO-3KOHOMHYECKUX YCIIOBH-
X

- Pa3BUTh HABBIKK CaMOCTOSITEILHON PabOThI, OBIAJAETh METOJAMU HCCIIEI0BAHUS
IIPU pelIeHuu pa3padaTbIBaeMbIX B MpoekTe (padoTe) mpodieM U BOIPOCOB;

- COBEPIICHCTBOBATh HABBIKU MPHUHATHUS CAMOCTOSATEIbHBIX PEIICHUM, UX 000CHO-
BaHUS U 3AIIUTHI.

[IpuMepHbIi IepedyeHb TEM AUIUIOMHBIX MPOEKTOB cocTaisierca kapeapou (ITpu-
JIOKEHUE 2).

[IpennumnnomHas npakTUKa MPOBOJUTCS C LIEJIBIO:

- cbopa, 0000mIeHNsT U aHanu3a (PaKTUYECKOro MaTepuaia U JPYruX HCXOIHBIX
JIAHHBIX, HCOOXOAUMBIX JIJIs1 yCIenTHoTo BeinoaHeHuss BKP;

- U3YYEHUs TMEPEeOBOr0 OMbITa pabOThl OPraHOB YIMPABICHUS W TOJpa3/eieHU
['TIC B obGnacTu obOecrieueHus MoxKapHOH 0€30MaCHOCTH HACEICHHBIX TyHKTOB U 00BEK-
TOB.

Mecto mnpoBe/ieHUs] TPEAJTUIUIOMHON MPAKTUKU 3aBUCUT OT TE€Mbl JUILIOMHOTO
MPOEKTA OMPEEISAETCS HAYYHBIM PYKOBOJAUTEIIEM.

[IpennunnomMHuas npakTUKa MPOBOIUTCS MO UHAUBHUIYAILHOMY 3aJaHUI0, pa3pado-
TaHHOMY Hay4YHbIM PYKOBOJMTEJIEM COBMECTHO C JIMIUIOMHMKOM. Ee conaepkanue
onpezensieTcss TeMoi U 3aadyaMu npoekta. COop MaTepuanoB 3aKII0YaETCs B IITyOOKOM
M3YUYEHUU TEePEIOBOM TEXHOJOTUH MPOU3BOACTB, MPAKTUKU MPOSKTUPOBAHUS OOHEKTOB
U 0COOCHHOCTEH WX MPOTHUBOIIOKAPHOW 3AIMTHI, OTBITA TYIICHUS MOXKApOB, IKCILTya-
TallM MOXKapHOW TEXHUKHU U T.1. Huke NpuBOIATCS NMPUMEpPHBIE BOMPOCHI, MOJIexKa-
1IME PACCMOTPEHUIO MPU MPOXOKICHUH NPEITUTLIOMHON MTPAKTUKH.

IIporpamMmma npeaIunIOMHON NPAKTUKHU
1. O3HakoMIIeHHE C TPOU3BOJICTBEHHON CTPYKTYPOH MNPOMBIIUIEHHOTO NPEANpPUSITHUS
(oOBerHEHUS).
2. O3HaKOMJIEHHUE C TEXHOJIOTMYECKUMHU MPOLIECCAMHU IIEXOB U YUACTKOB.
3. O3HakomieHue ¢ pabOTOM HMHKEHEPHBIX CHUCTEM MNpeAnpusTHs (BOAOCHAOXKEHUE,
BEHTUJISILIUA, OTOIJIEHUE, JIEKTPOCHAOXKEHHE, aBTOMATHUKA U JIPYTHUE).
4. O3HaKOMJIEHUE C OpraHu3anuedl padoTbl MO COOJIIOICHUIO MPOTUBOIOKAPHOTO pe-
KUMA.



5. O3HaKOMJIEHHE C OpraHU3alel paObOThI IO BBHITOJIHEHUIO TPeOOBAaHUI HOPMATHBHBIX
JIOKYMEHTOB B 00JIaCTH TOKapHON OE€30MaCHOCTH.

6. M3yuenune moxapoB3phIBOONACHBIX CBOIMCTB BEILIECTB M MaTEPHAaIOB, 00OpaIlalonX-
Csl B TEXHOJIOTMYECKOM ITPOLIECCE.

7. AHamu3 MOKapHOW OIMACHOCTH TEXHOJOTMYECKOIo IMpolecca MPOU3BOJACTBEHHOTO
0O0BEKTA.

8. IlpoBeneHne aHanM3a CTATUCTUYECKMX NAHHBIX O IMOXapax Ha MNpPeanpUsATHU (Ha
OPEeIIPUITUSIX JAHHON OTpacin).

9. N3yueHune TEXHOJIOTMH COOTBETCTBYIOLIETO IIPOU3BOJICTBA U MEPCIEKTUBHI €€ pa3BU-
THSL.

10. M3yueHue miaHoOB TYLIEHUS [T0’KapOB U JIUKBUJAIMY aBapuil HA NPEAIPUATUN.

11. 3yueHnue ocoOeHHOCTEN POTUBOIMOKAPHOM 3aIUTHI TEXHOJIOTUYECKUX MPOLIECCOB
COOTBETCTBYIOINX IIPOU3BOJICTB.

12. 3yueHne nepeoBOro onpiTa Mo Mpe0TBPALICHUIO TTOKAPOB.

NudopmanuonHoe odecriedyeHue TUCHUILIHMHBI
1. MynpTuMenuitHbie npe3enTanuu B cpeae Microsoft PowerPoint.
2. CnpaBo4HO-MHGOPMAIIMOHHBIE TIPOTPAMMBIL:
- DnekTpoHHas 0a3za JaHHBIX JTOKYMEHTOB MO moxapHoit 6e3onacHoctu HCUC
I1b;

3. IIporpamMHbI€ CpeACTBa:
- o0pa3oBaTebHBIN cepBep UHCTUTYTA, AHnekc, Google.
- Komnsrorepnas mporpamma-umutaTop 1adbopatopHoit padotsl «MccnenoBanue
XapaKTEPUCTHK IIEHTPOOESIKHOTO HACOCAy.

- KomnsrorepHas mporpamma-umuTaTop jadopatopHoil padotsl «MccneqoBanue
MoCJeI0BaTeIbHON U NapasuIeIbHOM paboThl LIEHTPOOEKHBIX HACOCOBY.



[Tpunoxenue 1

IIpumepsl pacyera paboynX XapaKTepUCTHK HEHTPOOEKHBIX HACOCOB

IIpumep 1. LleHTpOoOEKHBINM HACOC, YCTAHOBIEHHBIM HA BBICOTY 1,5 M OT ypOBHS
xuakoct (0 =1050 xr/M>) B €MKOCTH, MOAAET 3Ty KUAKOCTH MO TPYOOIPOBOLY AUA-
metpom 0,1 M B kommaectse 0,0055 M>/c Ha BeICOTY 4 M B anmapar ¢ aasjieHueM 196,2
klla. OO1iee ruapaBInYECcKOe COMPOTHUBIICHUE BCACHIBAIOLIETO U HATHETATEIBLHOTO TPY-
6orpoBosioB 3 M. [lokazanue MaHomerpa, IpUCOECAUHEHHOTO Ha ypoBHE 0,5 M OT ocu
Hacoca, 167,6 kIla, BakyymmeTpa nepen Hacocom 12,4 xlla. /laBiaeHue B €eMKOCTH, U3
KoTopol nojaercs xkuakocth 98,1 klla. KII] nacoca 0,6.

OnpenenuTs HAMop, MOJIE3HYIO U MOTPEOISIEMYIO MOIITHOCTh HAacOCA.

Penienue:
Hamop Hacoca o 3HaueHHsIM JaBJICHUM B EMKOCTSIX U MOTEPh HAMopa B TPyOOIPOBOIAX

H:M+Hr +> h,

pg

3
Ho (196,2 - 98,1)-10 S1543218()
1050-9,81

Hanop Hacoca no noka3anusiM npuOopoB
+

Py T Py 4z
pg

3
Ho (167,6 +12,4)-10 +0.5=18(n)
1050-9,81

ITone3nas MOIIHOCTH Hacoca

Ne=Q pgH
N.=0,0055-1050-9,81-18=1025 (BT)
[ToTpebisiemast MOIITHOCTh Hacoca

N, 1025 _ 1710(Bm)
n 0,6

OtBet: H= 18 M; N.=1025 Bt; N=1710 BT.

H=

Ipumep 2. OnpenenuTs MOIIHOCTH, MOTPEOIIEMYIO IIEHTPOOSKHBIM HACOCOM
ITH-60, ecnu ero moxaua 0,06 m*/c, momusiii Haop 100 m, monusmi KITT 0,6.

Penienue:
1. MomHoCTb, ToTpebiiseMas HacOCOM

n n
2. IInotHocts Boasl mpu 20 °C, p = 998,23 kr/m;
g — YCKOpEHHE CBOOOIHOTO MajeHusl, M/c?



N 0,06-998,23-9,81-100 =97,9kBr.

0,6
OTBeT: MOLTHOCTH, MOTpebsiemMas IEHTPoOeKHBIM HacocoM N= 97,9 kBT.

IIpumep 3. Tlomaya noxapuoro Hacoca [TH-40YB Q; npu nanope Hy;, yactore
BpanieHus n;, KodpPUIMEHT moje3Horo aerucTBus 1. OnpeaenuTb Kakoi MOIIHOCTH U
YacTOTHI BPAIEHUS] HEOOXOIUMO YCTAaHOBHUTDH 3JIEKTPUUYECKHUM IBUTATENb, YTOOBI TTOBBI-
CUTh noj1auy Hacoca A0 Q.. Kak u3menurcs Hamnop Hacoca?

Pemenne:
1. PaccunThiBaeM 4acTOTy BpalllCHUS MPU YBEJIMYEHUH MOJAYU HACOCA.
Q _n
Q 2 n 2
nz—Qﬁ“JMBgzﬂm=2ﬁ9M%MH
Q, 0,034

2. PaccunutbeiBaeM noTpeOasieMy0 MOIIIHOCTh Hacoca NMpH 3aJaHHOM MoAaue.
pgH 998,23-9,81-95-0,034
= Qi _ =49,4kBT
n-1000 0,64 -1000
rae:  p — mWIOTHOCTH Boasl pu 20 °C, kr/m® (nmpunoxenue 4, Tadm.1);

g — YCKOPEHHE CBOOOIHOIO IafeHus, M/C2.
3. PaccunThiBacM Hamop Hacoca IpH MOBBIIICHUH ITOJa4H Hacoca.

2
H, (0],
H2 n2 ’
H,=H, | 22| —05.[ 2] _i1868m.
n 2200

1

4. PaccuutniBaeM MOIIHOCTD 3JICKTPOABUIATCIIA ITPH ITOBBIIICHUHN ITOAA4YH HACOCA.

N, (),
N2 n2 ’
3 2459
N, =N, |22 :49A-(———) = 68,98 KBr.
2200

n,

OTBeT: HEOOXOAMMO YCTAHOBHUTH 3JICKTPOJBUTATENIb MOIIHOCTHIO 68,98 kBT 1
yacToToi Bpamenust 2459 o6/MuH, mpu 3TOM Hanop yBeauuurtcs 10 118,68 M.

Ipumep 4. Jlins nomgauu 20 1/c Boawl ¢ HartopoM 10 M 1IeHTpOOEKHBIN HAcOC IMO-
TpedsseT 2 kBT MontHocTH. OnpenenuTh, Kak U3MEHHUTCS T0jjadya, Harmop U noTpeodJse-
Masi MOIIIHOCTh, €CJIM HAaCOC 3aMEHWJIM Ha MOAO0OHBIN, HO pabouee KOJIecO BpallaeTcs ¢
YABOCHHOM YaCTOTOM.

Penienue:
1. Onpenensem nojiady Hacoca MPU U3MEHEHUU YaCTOThI BPAIICHUS.



Q,=Q2;

1
Q.= 20-2=40 n/c.
2. Ol'[peI[eJI}IeM Haltopa HaCcocCa IIpU UBMCHCHUU YaCTOTHBI BPpAILICHU .

2
H2 ) HIK&J ’
nl

H,=10-22=40 m.
3. OnpezernsieM MOLIHOCTh HACOCA TPU U3MEHEHUN YaCTOThI BPALLICHHUS.

3
N2 ) Nl[&j ;
nl

N,=2-23=16 xBT.
OtBet: Q=40 n/c; H,=40 m; N,= 16 kBT.



[Tpunoxenue 2

IIpumepsl onpenesieHUs Pacxoia, HAMOPA BOAbI U YN CJIA NOKAPHBIX CTPYil

Ipumep 1. /11 00beTMHEHHOTO XO3SIMCTBEHHO-TIPOTHBOTIOKAPHOTO BOAOIPOBO/IA
OIPENENNTh PACXO/] M YHCIIO MOKAPHBIX CTPyH. Yron Haknona crpyu 60°. Bomomposos
00CITy)KHBAeT IBYXA3TaXKHOE TMPOU3BOACTBEHHOE 31aHue Il cTeneHn orHecTONKOCTH Ka-
teropuu B ¢ BbicOTOM momenienuii 8,2 M u pazMmepamu B miane 24 x 60 M (oobem 23616
M),  OnpenenuTs TakkKe AMAMETP MOKAPHBIX KPAHOB, KOTOPBIMH JOJDKHA 000pY[I0-
BaThCSl BOJOIPOBO/IHAS CETh U PACCTOSTHUE MEXKY HUMH.

Jlano:

a=60";

T=8,2 Mm;

BxL=24x60 M;

V=23616 M>.

Haiimu:

QBH, nCTp9de, LKp '?

Pewenue:

1. Onpenenenre HOPMATUBHOTO PACX0/1A U YMCIIA ITOKAPHBIX CTPYM.

Cornacuo CIT 10113130.2009, Tabn. 2 Ha BHYTpEeHHEE MOKApOTYIIEHUE B MPOU3BOI-

CTBEHHOM 3JIaHMHM BBICOTOM 710 50 M Tpebyerca 2 crpywm o 51073 m¥/c.
Qu=2-5-107=10-10" (M*/c).

2. Pajinyc KOMITAaKTHOM 4acTH CTPYH.
IIpu yrie HakioHa cTpyn o =60°
R = T - 1,35 _ 8,'2 - 1,35 _g(m).

sin sin 60
T.x. pacxon moxapHoii crpyu Gonbre 4-107 m/c, BogonpoBoaHas ceTh H0KHA 060-
PYAOBATHCS MOKAPHBIMU KpaHaMH 65 MM CO CTBOJIaMH, UMEIOIIMMH Hacaaku 19 mm u
pykaBamu ajunoi 20 M. (CHull 2.04.01-857, . 6.8).
[Ipu 5TOM JEeHCTBHMTENLHBIA Pacxoi cTpyd pased 5,2:107° m¥/c, Hanop y moxxapHOro
kpaHa 19,9 M, a komnakTtHas yacth cTpyu R=12 m. (CII 10.13130.2009, Tabs. 3).

3. PaccTosinue Mex1y TOKapHBIMU KPAaHAMH.
Hcxons u3 ycinoBus OpOLICHUS KaXKI0M TOYKU TOMEIIECHUS IBYMS CTPYSMU

(o] 5 ) 3] o

Omesem: Qu=5,2-107 M*/c, nBe noxkapubie cTpy; dy= 65 MM; L, =23 M.




IIpumep 2. OnpenenuTs HAMMOp y Hacajka auameTpoMm 13 MM, HEOOXOIUMBIN IS T10-
Jy4YeHHs CTPYHU € pacxoiom 2,5 J/c.

Jlano:
d= 13 mm;
Q=2,5n/c
Haumu: H?
Pewenue:
1. PaccuuTbhiBacM Hamop.
H=S,Q?
re Sy- CONPOTUBIIEHUS Hacaka, pu d= 13 mm, S,= 2,89.
H=12,89 (2,5)°=18,06 m

Omeem: H= 18,06 m

IIpumep 3. Onpenenut MUHUMAJIBHBIM HAmop y MOKapHOro Hacoca, oOecredynBa-
IOLIEro paboOTy BHYTPEHHUX IOXKAPHBIX KPAHOB TEATPAJIbHOIO 3[1aHUS, €CJIH CaMbIi
YAAJIEHHBIN MOKapHBIN KpaH ITHaMeTpoM 65 MM pacrosioskeH Ha BbicoTe 20 M 1 000py-
JIOBaH HEMPOPE3MHEHHBIM PYKAaBOM JUIMHHOW 10 M ¥ CTBOJIOM C HacaJKOM JUAMETPOM
19 mm. [IpousBoautenbHOCTh cTpyH 6,3 51/c. [loTepu Hamopa Bo BHyTpEeHHEHN ceTu 7 M.

Jlano:
d= 65 mm;
z=20 M;
[=10wm;
dy= 19 mm;
Q=6,31n/c
hy=7 M
Haumu: H?
Pewenue:
1. PaccuuthiBaeM OTEpU HAMIOpPA B pyKaBe.
h,=nS,Q’= 1-0,0358- 6,3= 1,52 m
ConpoTuBienue pykasa rnpu auamerpe 65 mm S,=0,077/2=0,0358 (npusnoxeHue).
2. PaccuuThiBaeM Hamop y Hacajka.
H..= S:Q’= 0,634 6,3>=25,16 m
ConpoTusnenue Hacaaka rpu guamerpe 19 mm S,=0,634. (mpunoxxeHue).
3. PaccunThiBaeM HEOOXOAMMBIM HAMOp Yy TOXKApHOTO KpaHa, OH OMPEIENseTCsS Kak
CyMMa MOTepb BO BHYTPEHHEH CETH, HAIlOpa B pyKaBe U HAropa y Hacajka.
H=2z+huy+ hp+ H,=20+ 7+ 1,52 + 25,16 = 53,68 m

Omeem: H= 53,68 M



IIpumep 3. OnpenenuTs HEOOXOAUMBIN HAMOP Y THApaHTa MOXKAPHOTO BOJOMPO-
BOJIa BBICOKOTO JaBJieHUsI. BbICcOTa caMOro BHICOKOTIO MPEANPUITHS, HAa KPBIILY KOTOPO-
ro MOJHSTHI CTBOJIBI C Hacagkamu auameTpoM 19 mwm, cocrasiser 25 M. [logaua Bojs
OT KOJIOHKH, YCTAaHOBJIEHHOW Ha THUJPAHT, OCYIIECTBISCTCS MO HENPOPE3UHEHHOU py-
KaBHOM JTMHUU aAuameTpoM 66 MM u ammHHOM 120 M. Pacxox Boawl U3 cTBOJIA JOJDKEH
OBITH HE MeHee 5 Ji/c.

Jano:

dy= 66 mm;

z=25 M;

L=120 m;

[=20Mm;

dy= 19 mm;

Q=5n/c
Haumu: H?
Pewenue:
1. PaccuuThiBaeM notepu HAIopa B pyKase.

h,=nS,Q’=60,077-5°= 11,55 m

ConporusiieHre pykasa pu nuamerpe 66 mm S,=0,077.

KonmuecTBo pykaBoB.

n =L/[=120/20 = 6 mir.
2. PaccuuThiBaeM Hamop y Hacajka.

H:= S:Q%*= 0,634 5°= 15,85 m

Conporusienne Hacankanpu auamerpe 19 mm Sp=0,634.
3.PaccuntbiBaeM HEOOXOJIMMBIN HAMOpP y THUAPAHTA, OH OMPEICISIETCS KaKk CyMMma I10-
TEpb HAIoOpa B PyKaBe U HAmopa y HacaJKa.

H=z+h+H=25+11,55+15,85 =52,4m

Omeem: H=52,4 M

Ipumep S.  Onpenenuts BO3MOXKHBIN PacXo BOABI OT MOKAPHOTO KpaHa JUaMET-
pom 50 MM, 000pYIOBAaHHOTO HEMPOPE3MHEHHBIM PYKABOM JUIMHHOW 20 M U CTBOJIOM C
HACaJKOM AUAMETPOM 16 MM, €Ciiu rapaHTHUPOBAHHBIA HAMOP y MOXKAPHOrO0 KpaHa CO-
craBisieT 20 m.

Jlano:
d= 50 mm;
[=20wm;
d,= 16 mmM;
He: =20 M
Haumu: Q?
Pewenue:
1. PaccuuTthiBaeM pacxoi BOIbI OT MOXKAPHOTO KpaHa.
H = hy+ He=nS,Q%+ S:Q*> = H=Q*(nS,+S,) =



H 20
0= = =3,651/c
nSp +S, 1-0,24+1,26

Omeem: Q = 3,65 n/c

IIpumep 6.  Omnpenenuts BO3MOXKHBIM pacxoi BOABI OT IMOXKApHOIO KpaHa Jua-
MeTpoM 65 MM, 00OpPYJOBaHHOIO HEMPOPE3MHEHHBIM pyKaBOM JUIMHHON 20 M u
CTBOJIOM C HacaJKoM JuaMeTpoM 19 mMm, eciau rapaHTHUpOBaHHOE M30BITOUYHOE J1aB-
nenre B 0aKe TUAPOIMHEBMATUUECKON ycTanoBKY 4,2 10° ITa. IToxkapHBIi KpaH, pac-
MOJIO’KEHHBIN Ha BbIcOTEe 20 M OTHOCHUTEIHHO YpOBHS Oaka MHEBMAaTUYECKOW yCTa-
HOBKH, IOTEPH HAIIOPA BO BHYTPEHHEMN CETHU 5 M.

Jano:
d= 65 mm;
[=20Mm;
dy= 19 mm;
P=42"10%
z=20 M;
hyy=5 M
Haumu: Q?
Pewenue:
1. PaccumThiBaeM Hanop npu KOTOPOM IPOUCXOIUT UCTECUEHHUE.
H=P/pg=4,2-107/1000-9,81 = 42,86 m
2. PaccuntbeiBaeM pacxoj BOJbI OT ITOKApHOIO KpaHa.
H =z + hyy + hp+ Hee= z + hyy + nS,Q%+ S,Q* =
H -z - hyy = Q*(nS,+ Sy) =

H-—z—h \/42,86—20—5
0= 2 = =51/c
nS,+8, 1-0,077 + 0,634

Omeem: Q=15 n/c



[Tpunoxenue 3

IIpuMepHbIii epeyeHb TeM BbIMYCKHbIX KBAJIU(UKAIMOHHBIX PadoT 1o Juc-
nuiuinHe «IIpoTruBonoxkapHoe BOIOCHAOKEHUE»

1. AHanu3 u 00OCHOBaHWE HOPMATHMBHBIX TPEOOBAHMUU MO pacxoiam BOJABI IS
1eJIe HapyKHOTO MOXKaPOTYIICHUS TPOU3BOICTBEHHOTO 3/1aHUS.

2. YcOBepIIEHCTBOBAHUE CHUCTEM HAPY>KHOTO MPOTHUBOMOXKAPHOTO BOJOCHAOXKeE-
HUS C YYETOM TpeOyeMbIX Pacxol0B BOAbI HA 1€ HAPY>KHOTO TOKapOTYIIECHUS TPO-
U3BOJICTBEHHOI'O 3/1aHMUSI.

3. Pa3paboTka KoMILUIeKCa MEPONPUATHI MO MOACPHU3AIMU CUCTEM MPOTUBOIIO-
apHOr0 BOJIOCHAOKEHUS 3[aHUS TTOBBIILIEHHOMN 3Ta>KHOCTH.

4. Pa3paboTka KOMILJIEKCa MEPONPUITUNA IO MOAEPHU3ALIMN CUCTEM MPOTUBOIO-
’KAPHOTO BOJIOCHAOKEHHSI XUMUIECKOTO 3aBO/IA.

5. Pa3paboTka KoMILIeKCa MEPONPUITUI TTO MOJACPHHU3AIMKU CUCTEM MPOTUBOIIO-
’KAPHOTO BOJIOCHA0KEHHS HACETICHHOTO MTyHKTA.

6. PazpaboTka KoMIUIEKCa MEPOTIPUITHI TTO MOJCPHHU3ALNKU CUCTEM MPOTHUBOIIO-
KAPHOTO BOJIOCHAOKECHHMSI 3aHHUS C MACCOBBIM IIPEOBIBAHUEM JFOCH.

7. PazpaboTka KOMILJIEKCa MEPONPUITUI TTO MOJACPHHU3AIMKU CUCTEM MPOTUBOIIO-
’KapHOro BOJOCHA0keHHs Ha 0a3ax HePTH U HEPTENPOAYKTOB.

8. Pa3zpaboTka KOMIUIEKCAa MEPOINPUATHI 110 MOJEPHU3AIMHU CUCTEM MPOTUBOIIO-
’KAPHOTO BOJIOCHAOKEHHSI 0OBEKTOB @TOMHOM IPOMBIIILIIEHHOCTH.

9. Pa3paboTka KOMILIEKCAa MEPONPUATUN IO MOJEPHU3ALUN CUCTEM IPOTHUBOIIO-
’KAPHOTO BOJIOCHAOXKEHUSI )KUBOTHOBOJUECKOT'O KOMILIEKCA.

10. Pa3paboTka xoMIiekca MEPONPUATUN MO MOJEPHHU3ALMH CHUCTEM MPOTHUBO-
MO’KapHOTO BOJOCHA0KeHUs HedTernepepadaThIBAIOIIETO 3aBO/IA.

11. IIpoexkTpoBaHHEe BHYTPEHHETO INPOTUBOIIOKAPHOTO BOAOIPOBOJA HA IPO-
MBIIIJICHHOM TIPEIPHUSITHH.

12. MonepHH3aIsi CUCTEM BHYTPEHHETO MPOTHBOIIOKAPHOTO BOJIOCHAOKEHUS
00BEKTa C MAaCCOBBIM MPEOBIBAHUEM JTHOJIEH.

13. UccnenoBanue ruipaBInYeCKUX COMPOTUBIICHUM NPU MPOEKTUPOBAHUU CH-
CTEM MPOTHUBOIOKAPHOTO BOAOCHAOKEHUS.

14. ViccnenoBanre THIPABIMYECKUX COMPOTHBICHUN TIPU IKCILUTyaTaIlll CUCTEM
IPOTUBOIIOKAPHOTO BOJIOCHAOKEHHUS.

15. AHanmu3 coCTOSIHUSI MPOTUBOTIOKAPHBIX BOJAOMPOBOIOB HA OOBEKTE U UX MO-
JepHU3ALIUA.

16. IlpoexkTupoBaHUe CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKEHHUS
TOpPOJICKOTO OKpYyTa.

17. IlpoekTupoBaHHE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKEHMS
XUMHUYECKOTO TIPEIPUSTHS.

18. IlpoexkTHpoBaHWE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKCHHS
MHOTO()YHKIIMOHAJILHOTO KOMILJIEKCA.

19. IlpoexkTupoBaHWE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKCHHUS
He(dTenepepabaThIBAIOIIETO NPEITPUATHS.



20. ITpoekTrpoBaHUE CUCTEM BHYTPEHHETO MPOTHUBOIOKAPHOTO BOJIOCHAOKEHUS
LEHTpa KyJIbTYPbI U OT/IbIXA.

21. UccnenoBaHusi MPOYHOCTH COEIMHEHHI MPOTHUBONOKAPHBIX BOJONPOBOIOB
pa3IMYHON KOH(PUTYpaLuu.

22. Pa3paboTka KOMIUIEKCA MEPONPUSATUN TTO 00ECIIEUECHHUIO HAJCKHOCTH CUCTEM
MIPOTHUBOIIOKAPHOIO BOJOCHAOKEHUS rOpOa C YIETOM IEPCIIEKTUBBI €r0 Pa3BUTHSL.

23. Pa3paboTka KOMIUIEKCA MEPONPUSATUIA TTO 00ECIIEUCHHUIO HAZCKHOCTH CUCTEM
IPOTHUBOIIOKAPHOTO BOJIOCHAOKEHUSI TIPU CTPOUTETHCTBE 37aHUI MOBBIIIIEHHON TaX-
HOCTH.

24. O60cHOBaHKE HOPMATHUBHBIX PACXOJIOB BOJIBI HA HAPYXKHOE MOXKAPOTYIICHHE
B TIOCEJICHUU NP HAIWYMU 3JIaHUN PA3IUYHON (PYHKIMOHAIBHONU MOKAPHOM OMacHo-
CTH.

25. UccnenoBanue TUAPABINYECKUX CONPOTUBICHUN B PYKaBHBIX CHCTEMAX.

26. HMccnenoBanme rupaBiIdyeCKUX CONPOTUBIICHUM B MPOTHUBOIIOKAPHBIX BO-
JOMPOBOAAX.

27. UccnenoBanue BIUSIHUSL TOJMMEPHBIX J00ABOK HA THJIPABIMYECKUE COMPO-
TUBJICHUS U JAIBHOCTH MOJIETA MOXKAPHBIX CTPYH B CUCTEMAax MPOTHBOMOXKAPHOTO BO-
TOCHAOKEHUS.

28. HccnenoBanne Ka4eCTBEHHBIX XapAaKTEPUCTUK BOISHBIX MTOKAPHBIX CTPYM.

29. Pa3paboTka KOMIBIOTEPHBIX JTA0OPATOPHBIX KOMILIEKCOB MO MCCIIEIOBAHUIO
TUJIPaBIMYECKHUX CUCTEM B IPOTUBOMOKAPHOM BOJIOCHAOKEHUH.

30. Pa3zpaboTka MepONpHUATHH MO YCOBEPIICHCTBOBAHUIO CUCTEM IPOTHBOIIO-
’KAPHOTO BOJOCHA0XKEHUS KMHOTeaTpa ¢ pa3pabOTKON BHYTPEHHEro MpPOTHUBOIIOKAp-
HOT'O BOJIOIIPOBOJA.

31. Pa3paboTtka cuctemM MpOTUBONOKAPHOI'O BOJIOCHAOKEHUS MPHU TYIIEHUH JIeC-
HBIX U TOP(SHBIX MOXKAPOB.

32. Pa3paboTka MepOnpHUsITHI MO YCOBEPIIEHCTBOBAHUIO CHCTEM MPOTUBOIO-
KapHOr0 BOJIOCHA0KEHHSI HHCTUTYTA.

33. Pa3paboTka MepomnpusITUH IO YCOBEPIICHCTBOBAHUIO CHUCTEM IMPOTHUBOIO-
KAPHOTO BOJOCHAOKEHUS OOJIHLHUIIBI.

34. Pa3paboTka KOMILJIEKCA MEPOMPUATUA IO MOACPHU3AIMHU CUCTEM MPOTUBO-
MOXKAPHOTO BOJOCHAOKEHHUS 1l€Xa MOArOTOBKH MEePEeKauku HeTH MECTOpOXKIe-
HUSL.

35. IlpoexkTupoBaHUE CHUCTEM HaApPYKHOIO MPOTHUBOIOKAPHOIO BOJOCHAOKEHMS
badbpukmy.

36. [IpoekTrpoBaHHE CUCTEM BHYTPEHHETO MPOTUBOMOXKAPHOTO BOJIOCHAOKEHUS
JETCKOTO JOMA.

37. Pa3paboTka MEpONpHUsITUI MO YCOBEPIICHCTBOBAHUIO CHUCTEM BHYTPEHHETO
MPOTUBOMOXAPHOTO BOIOCHAOXKEHHS IETCKOTO I0Ma.

38. Pa3paboTka KOMILUIEKCa MEPOMPUATUN MO MOJCPHHU3AIMHU CUCTEM IMPOTHUBO-
MOKapHOTO BOJIOCHA0KEHUSI BOEHHOTO TOCITUTAIS.

39. [Ipumenenue ckuH-3QdeKTa s U3y4eHus: HapsHKEHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSI IPOTUBOMOKAPHOTO BOJIOIIPOBOIA.



