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3apyouna E.B.
Mertoauueckue peKOMEHAAIUU JI1 CAMOCTOSITEIbHOTO M3Y4YeHUsl y4eOHOU Auc-
urInHbL «[IpoTHBOMOX)apHOE BOAOCHAOXKEHUE» I 00yJaromuxcs (CHeruaTbHOCTH

40.05.03 «Cynebnast skcrieptusa») — VBanoBo: VBaHOBCKas TMoOKapHO-CIIacaTelbHas
akagemus I TIC MYC Poccun, 2019.- 38 c.

Meroanueckie PpEeKOMEHIAlMU COAEpk AT KpaTKOe H3JI0KEHUE JUCIUIUIMHBI
«IIpoTuBOIIOKapHOE BOJOCHAOKEHHE» B COOTBETCTBUU C TPEOOBAHUSIMU TOCYJap-
CTBEHHOT'O CTaHJlapTa U pabouei mporpamMmbl Kypca «lIpoTuBonoxkapHoe BojgocHabOxke-
HUE», PEKOMEHJAINK 0 TUIAHUPOBAHUIO M OpraHU3allMi BPEMEHU, HEOOXOAMMOro Ha
U3YYEHUE TUCLUIIMHBL, ITOXKEIAHNS 110 U3YUYECHHUIO 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 y4E€OHBIM IUIAHOM); PEKOMEHJALMHU O MOr0-
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

Tema 1. OcHOBBI TeOpUM HacocoB. HacocHO-pyKkaBHBIE CUCTEMBI

Tewma 2. [IpoTuBONO)KapHOE BOJIOCHAOKEHHE MMOCEIEHUM, TOPOJACKHUX OKpYrOB U

MIPOMBITIUICHHBIX 00BEKTOB

Tema 3. Pacxoapl BOJIbI M HAIIOPBI B HAPYKHBIX MPOTHUBOIIOKAPHBIX BOJIOIIPOBOAAX
Tema 4. OGecnieueHre HAJEKHOCTH PabOTHI CUCTEM IPOTUBOMOKAPHOTO BOJAOCHAOXKe-
HUSA

Tema 5. CnieruaabHble Hapy>KHBIC POTHUBOIIOKAPHBIE

BOJIOIIPOBO/IBI BEICOKOTO JIABJICHUS

Tema 6. [IpoTuBOIIOXXKapHOE BOIOCHAOKEHHUE BHYTPH 37aHUN

Tema 7. CrnernuanbHble BHYTPEHHUE MPOTUBOIOXKAPHBIE BOJAOIPOBO/IBI

Tema 8. O0cnenoBaHrEe CUCTEM TPOTUBOTIOKAPHOTO BOJAOCHAOKEHUS

Tema 9. DkcriepTr3a NPOEKTHBIX MaTEPUAIIOB

METOJUYECKHUE PEKOMEHIALIMA [10 [HOAT'OTOBKE
K OK3AMEHY
METOJUYECKHUE PEKOMEHJALIMN 11O BBIITOJIHEHHIO

JUITTIOMHOI'O ITPOEKTUPOBAHUA

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

[MTPUJIOXEHME 2. [Tpumepsl onpeaeneHus pacxo/ia, Harnopa BOAbl U YKCIIa MOXKAPHBIX
CTpyH

[MPMJIOXKEHUE 3. [IpuMepHblif IepedyeHb T€M BBIMYCKHBIX KBAJTM(PUKAIMOHHBIX pa-
60T o nucuurunHe «IIpoTuBoMOXKapHOE BOTOCHAOKEHHUE)



BBEJAEHHUE

[Tpu Goprbe ¢ mokapaMu BOMPOCHI MMPOTUBOMOKAPHOTO BOJOCHAOKEHUS BCera
OBLIIM M OCTAOTCS B LIEHTpe BHUMaHUs. [IpoTHBOIIOKapHOE BOLOCHA0KEHUE - KOMIUIEKC
WHKXEHEPHBIX COOPY>KEHUI M OPraHU3aLMOHHBIX MEPONPUSITHI, C MOMOIIBIO KOTOPBIX
o0ecrnieunBaeTcs mojiaya BOJbI K MECTY MoKapa

Juctunnuna «lIpoTuBonoxapHoe BOAOCHAOKEHUE) SBISETCSI OCHOBOM I U3Y-
YEeHUs] TaKUX MNPOPUIMPYIOUMX AMCUMILINH, Kak «llokapHas 6€30MacHOCTh B CTPOU-
TenbCTBE», «IloxkapHas TakTuka», «[loxapHas TexHuka», «lIpon3BoacTBEeHHas U 1O-
JKapHasi aBTOMaTHKA.

[enbto n3ydenus nucuuiuiniabl «lIpoTrBonokapHOEe BOJOCHAOKEHUE) SABIIAETCA
prOOpEeTeHNE CIYIIATENSIMA TEOPETUUECKUX 3HAHUN 110 METOJUKAM pacdyeTra HaCOCHO-
PYKaBHBIX CHCTEM, OIIPENEIICHUs PacXxoJa BOJBI U HAOpa B HAPYXKHBIX U BHYTPEHHUX
IIPOTHUBOIIOKAPHBIX BOAOIPOBOAAX, 0OECIICUEHHUIO HAIEKHOCTH PabOThI CUCTEM MPOTHU-
BOIO>KAPHOTO BOJIOCHA0XKEHMSI, MTPOBEJACHHUIO 3KCIEPTHU3bl MPOECKTHBIX MATEpUAJIOB U
MPaKTUYECKUX HABBIKOB MO OOCIEAOBAHHIO CHCTEM IMPOTHBOMOXKAPHOTO BOJOCHAOMKE-
HUSL.

3agadyaMu JUCHUIUIUHEL SBJISTFOTCS

- TeopeThyeckass M MpaKTUYecKass MOATOTOBKa OyAyIIUX CHEHHAIUCTOB K
PEIIESHUIO BOIIPOCOB MOXKapPHOU 0€30MaCHOCTH 00BEKTOB B 00JIACTH MTPOTUBOIIOKAPHOTO
BOJOCHAOKEHMUS,;

- IpuoOpeTeHNE 00yYaeMbIMU TEOPETHUECKUX 3HAHUN U MPAKTUYECKUX HAaBBIKOB
[0 OBJIAZICHUIO METOAAMU THAPABIAYECKOrO PacyeTra CHUCTEM IOJA4YU BOJBI K MECTY
1oXxapa;

- IppoOpeTeHNE 00y4YaeMbIMU TEOPETUUECKUX 3HAHUM W MPAKTUUYECKUX HABBIKOB
10 OBJIQJICHUIO METOJIaMH O0CIIEIOBAHUSI CUCTEM MTPOTUBOIOKAPHOTO BOJOCHAOKEHUSI.

Jucnumiuna «IIpoTuBonokapHOe BOAOCHAOKEHUEY» OTHOCUTCS K 0a30BOM 4acTu
npoeCCUOHAIBHOTO IIMKJIa OCHOBHOM 00pa30BaTENIbHOM MpPOrpaMMbl IMOJATOTOBKHU
CIICIIMAJIUCTA.

Conepxanue Kypca Oasupyercsi Ha CICAYIOMMX 3HAHUSAX 10 JUCIHUILIMHAM
«Bpiciiass MareMaTuka», «dusukay, «l uapaBnukay, «lloxapHas TeXHUKaY:

- OCHOBHBIE MOHSITHS BBICILIEW MAaTEMaTUKHU;

- OCHOBBI 0O0IIIEH, HEOPTaHNMUECKOU, (PU3NUECKON, KOJUTOUTHON U OpraHnYeCcKOn
XUMUH;

- ©CTEeCTBEHHBIC TIPOIIECCHI, TpOTeKamme B arMmochepe, rtumpocdepe,
autocdepe;

- OCHOBHBIE 3aKOHBI TUAPOMEXAHUKU;

- METOJIbI TUAPOJINHAMHYECKUX PACUETOB;

- YCTPOMCTBO, TEXHUYECKHE XAPAKTEPUCTUKU TIOKAPHOM TEXHUKU U
000py10BaHUS.

B pe3ynbraTte nzydeHus TUCHUIUIMHBI O0yYarOIIUNACS TOTKEH:

3namy:

- (u3MYecKUe BEJIMYMHBI, TOTPEIIHOCTH, METOAbl H3MEPEHUM, CpeCcCTBa
MU3MEPEHUHN U OCHOBBI TEXHUYECKOTO PETYJIMPOBAHMUS;



-  NOpUHLMIBL  O00ECleYeHUs HaJACKHOCTH CHUCTEM  IPOTHUBOIOXKAPHOIO
BOJIOCHAOKCHHS;

Ymemn:

- TPOBOJUTH pacueThl HAIEKHOCTH U PAOOTOCHOCOOHOCTH TEXHUYECKUX
CHUCTEM;

- obecneumBaTh TEXHMYECKYH) TOTOBHOCTH TIOKAPHOW TEXHUKH W
000py1OBaHUs;

- TPUMEHSTh HOPMATHUBHO-TIPABOBBIE W HOPMATUBHO-TEXHUYECKHE AaKThI,
periiaMeHTUPYIOIINE MOKApHYI0 0€30MacHOCTb 3[JaHUM, COOPYKEHUM, MPEANPUSTUN U
HACEJICHHBIX ITYHKTOB, a TAKXKE JIEATEIbHOCTh MOKapHOU OXpPaHBbI;

- TPOBOJUTHL aHaIM3 U pa3pabaTbiBaTb MEPOIPUSATHS, HAMNpPABICHHbIE HA
MOBBIIICHHE TPOTUBOIOKAPHON YCTOMYUBOCTH HACEJIICHHBIX ITYHKTOB U OpraHu3aIluii.

Bnaoemby:

- HaBbIKAMH TIPOBEACHUS MEPONPHUATHNH 110 HAA30Py 3a BBITOJHEHUEM
YCTaHOBJICHHBIX TPEOOBAHUM MOXKAPHOIN OE30MTaCHOCTH.

[Tpn w3ydeHUM AUCIUIUIMHBI IIAHUPYETCS MPOBEICHUE JIEKIIMH, CEMHUHAPOB H
NPaKTUYECKUX 3aHATUM, JIEJIOBOM UIPbl, KOHTPOJbHON padoThl. OCHOBHOE ydeOHOE
BpEMs OTBOJUTCS HA MPOBEJCHNUE CEMUHAPOB W MPAKTUYCCKUX 3aHATHN. Ha mpakTude-
CKUX 3aHATHUSAX IUIAHUPYETCS PelIeHUE 3a7a4 C UCMOJIb30BaHNEM JCHCTBYIOMNX HOpMa-
TUBHBIX JOKYMEHTOB, OpTraHU3aIusl U MPOBEACHNUE MOKAPHO—TEXHUYECKUX 00CIea0Ba-
HUMN JEHUCTBYIONINX MPOU3BOJICTBEHHBIX OOBEKTOB.

ConepxaHue M MOPSAJOK KypCOBOTIO NMPOEKTHUPOBAHUS ONPEIEISIETCA PELICHUEM
METOJMYECKON CeKIU. M3ydeHne NUCIUIUTMHBI 3aKaHUUBACTCS DK3aMEHOM.

B cootBercTBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM OOpa30BaTEIbHBIM CTaH-
JApTOM BBICIIETO TPO(ECCHOHATBEHOTO 00pa3oBaHusi 00beM y4eOHOU paboThl COCTaB-
JISIET:

KpoMe OCHOBHOM M JONOJIHUTEIBHOW JIUTEPATYPHI, NPUBEACHHOW HWXKE, IPHU
W3YYEHUU JUCLMIUIMHBI PEKOMEHAYETCS UCIOJIb30BaTh OOJUIETEHH, MH(OPMAIMOHHbIE
NMCbMa, HAay4YHbIE M3JaHUs, COOPHUKH IMyOJIMKAIMi HAyYHO-TEXHHUYECKUX KOH(pepeH-
uuii, mnepuogmuecku uzgaBaeMblie MUC  Poccum, BceepoccuiickuM — HaydHO-
UCCJIEI0BATENLCKUM MHCTUTYTOM NpoTUBOINOXapHOH 00oponsl MUC Poccun u BY3a-
MU Poccun.

Pexomennyemas nmureparypa

OcHoBHast

1. by6nos B. b., Enun H. H, Cuaerupes JI.I'. I[IpotuBomnoxapHoe BogoCHAOXEHUE:
VYyebHoe mocobue A1 KypCaHTOB, CIyIIaTeNield U CTYJEeHTOB BceX (popM oOydeHwHs 1Mo
cnenuanbHOCTSIM 280104.65 «Iloxkapnass Ge3omacHocTh», 280102.65 be3zonmacHOCTh
TEXHOJIOTUYECKUX MPOIecCcOB U pou3BoAcTBy. — MBanoBo: OOHU UBU I'TIC Poccuwn,
2010.-152 c.

2. by6nos B. b., Enun H.H., Cuerupes /[I. I'. HacocHbie cranuuu: YuebHOe moco-
Oue JUIsi KypCaHTOB, CJIyIIaTeJIed U CTYJIEHTOB BceX (opM OoOydeHHUs MO CIelHalbHO-



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

JlonoaHUTENbHAS
1.  Tlonskosa E.B., Haymos A. I'., Caii6bens C.1O. [IpotuBomoxaproe BogocHa0Xe-
HUe (MpUMepHI U 3a1a49n). Y4eOHOe TOCOOue IJIsk KypCaHTOB M CITyIIaTeIeH BCeX
dbopm o0yuenus. [1o cnenmanprOCcTH 280705 «IloxkapHas 6e30omacHOCTEY. — MIBaHO-
Bo: MBanoBckuii nacturyt ['TIC MYC Poccun, 2014.

2. by6noB B.b. Ilonskosa E.B. 3amanus u MeToauyeckue ykKa3zaHHs MO BBITOJIHE-
HUIO KypCOBOI'O TPOEKTa Mo auctuiuiuae «IIpoTuBomnokapHoe BOJAOCHAOXKEHHUEY. —
NBanoso: MBanoBckuit uHcTUTYT I TIC MUC Poccun, 2014.

3. A6pocumoB HO.I'., A.U. UBanos, A.A. Kayanos IlpoTtuBonoxkapHoe BoaocHaO-

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

HopmaTuBHas 1 HopMaTHBHAs TpaBOBas
1. @3 Ne 123 ot 22 uronsa 2008 r. «TexHuyeckuid periaMeHT o TpeOOBAHMIX MO-
YKapHOU 0€30MaCHOCTIY.
2. I'OCT P 53331- 2009 TexHuka mnoxapHasi CTBOJbI MOKapHble pyuyHble. OOIIHe
TexHu4eckue TpedoBanus. Meroasl ucneitanuii. M.: 2009
3. I'OCT P 12.4.026-2001 IlBera curHajibHble, 3HaKK O€30MACHOCTH M pa3MeTKa
curHaibHas. Haznauenue u npasuiia npumeHeHus. O01ue TeXHuueckue TpeboBaHus U
XapaKTEPUCTUKU. METObI HCIIBITAHUM;
4.  CII 30.13330.2012 BayTpeHHMI BOAONPOBO U KaHAIM3AUUS 3JaHUNA. AKTyallu-
3upoBaHHas penakiuss CHull 2.04.01-85%;
5. CII31.13330.2012 «Bonocnabxxenue. HapyxHble ceTu 1 COOpYX)eHUsI. AKTyalu-
supoBanHas pefakuus CHull 2.04.02-84%y;
6. CII 10.13130.2009 «CucteMbl NpOTUBONOKAPHOUN 3alUThl. BHYTpeHHUI IpOTH-
BOIOXKAapHBIN BOAONpoBo. TpeboBaHus mokapHOH 0€30MacHOCTHY;
7. CII 8.13130.2009 «CucreMsl MPOTUBOIIOXKAPHOM 3aIIUThL. FICTOUHMKH HapyKHO-
ro MPOTHUBOIIOXKAPHOTO BOJOCHAOKeHU. TpeOoBaHMs MOXKAPHOU O€30MACHOCTH.

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

Tema 1. OcHoBbI TEOpUM HacocOB. HacoCHO-pyKaBHBbIE CHCTEMbI
[lo maHHOM TeMe YMTAIOTCS JICKI[UU, MPOBOAATCS MNPAKTUYECKUE 3aHITHUS 10 pe-
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 mnonesHoro
JICVCTBHS 1 M BBICOTOM BCachbiBaHUs Hyc, M.

Pabouas Touka Hacoca 3amaércs mapamerpamu Q m H, muist ompezeneHuss 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, IIEPBOH, BTOPOMW M TpeTel MUK, (c/71)°M;
Ny, N, N, N3— KOJIUYECTBO PYKaBOB B COOTBETCTBYIOIIUX JIUHUAX, IIT.;
Scri, Sct2, Scr3— CONMPOTUBIIEHUE HACAAKOB CTBOJIOB COOTBETCTBYIOIINX
nuHU, (¢/1)°M;

OnpenenuB CONMPOTUBICHUE CUCTEMBI, PACCUUTHIBAEM MaKCHMAaJIbHBIA pacxol BO-

JIbl, TI0/IABAEMBIM HACOCHO-PYKAaBHOM CUCTEMOHM.

a—z
= / , n/c
¢ b+S.

rae a,b — KoahPUIMEHTHI XapaKTEPUCTUKHU MOKAPHOTO HACOCA;
Z — BBICOTA MOJHATHS CTBOJIOB, M.
Hanop nacoca onpenenserca u3 BIpaKeHUS
a—bQ2 =ScQ2+Z
H=ScQ*+z, M

(c/n)’m

Sc = Syhy + 2°

OpnHOM M3 OCHOBHBIX 3a/1a4 TMAPAaBIMYECKOr0 pacyéra HACOCHO-PYKABHBIX CH-
CTEM SBIIICTCS ONIPEACIICHUE HAIOpa HACcOCa, €CIIM 3aJaHbl PacUETHBINA pacxol BOJbI, a
TaKXe AUaMeTp U JJIMHA PYKaBHBIX JIMHUH.

YacTto B IpakTUKE IOXAPOTYLICHHUS NPUMEHSAETCS CMELICHHOE COEIUHEHHE
HAaCOCHO-PYKaBHOM CHUCTEMbI, oOeclieunBaroliee nojjady HECKOJIbKHUX CTBOJIOB, paboTa
KOTOPBIX 00ECIIEYMBACTCS CaMOCTOSITEIbHBIMU Pa0OUYUMU PYKaBHBIMH JIMHUSMH, TO-
COEAMHEHHBIMHU Y€pPE3 Pa3BETBIICHUE K MATUCTPAJIbHOW PYKaBHOM JIMHUH.

[Ipy cMelIeHHOM COEIMHEHUM HAIOp B TOUKE A Ha pyKaBHOM Pa3BETBIICHHUH MO 1
— ol pabouelt pyKkaBHOM JIMHUH, PABEH:

Hai= (i Spi+ Seri) Qi+ zi , M,
rj1e: Syi- CONPOTUBIIEHHE OJHOTO HAIOPHOrO pyKaBa JUIMHHON 20 M, (¢/11)*M;
Nj- KOJMYECTBO HAIIOPHBIX PYKAaBOB B JIMHUU;
Scri- COIPOTHBIIEHHE CTBOJIA C JUAMETPOM Hacazka, (¢/m1)M;



Qi- pacxon BOJBI JIJIsl CTBOJIA C AMAMETPOM Hacajka, Ji/c;
Zi- PA3HOCTh BBICOT MEXK]ly PACIIOJIOKEHUEM CTBOJIA U PYKABHBIM
Pa3BETBIICHUEM, M.
OrnpenenuB HaNop Ha PyKaBHOM Pa3BETBJICHUU MO 1 — OM paboueil pykaBHOU JIK-
HUU, PACCUUTHIBAEM PACXOJ] BOABI 110 JBYM PaOOUYUM PYKABHBIM JIUHUSM.

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

PaccuuteiBaeM pacxoj BOJIBI B MAruCTPaIbHON JINHUU.
Qu= Qi+ Q2+ Qs, n/c
TpeOyembiil Harmop MOAAePKUBAEMBI 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 T'JI€ MarucTpaibHbIE
U pabouue pyKaBHbIC JIMHUM BKIIOYAIOT OJIMHAKOBOE KOJMYECTBO PYKAaBOB OJHOTO
JMaMeTpa, AUaMETPhl HACAJOK CTBOJIOB PaBHbl W MOJHSATHI HA OJHY U TY K€ BBICOTY
OTHOCHUTEJIBHO OCH Hacoca, TO TpeOyeMblii Hallop Ha Hacoce omnpeesieTcs no Gopmye
H,"=S.Qy+z+hs,M
rae: Sc- CONPOTUBIEHHE PYKABHOM CUCTEMBI, (¢/11)*M;
Q — momaua Hacoca, J/c.
ComnpoTuBIIeHHE PYKABHON CUCTEMbI BBIUUCIISACTCS 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: 3HaueHue U MecTo AUCHUIUIMHBL «IIpoTHBONOXKapHOE BOJOCHAOXKEHHE» B
cucreMe Mpo(eCCHOHANBHONW MOATOTOBKU JIMYHOTO COCTaBa MOJPA3ACICHUIN MOKapHOU
oxpanbl. Kitaccudukanuio HacocoB. Pabouune napamerpsl HacocoB. OCHOBHOE ypaBHeE-
HUE LEHTPOOESKHBIX HAacOocoB. PaboTy Hacoca Ha ceTb. Buabl HACOCHO-PYKaBHBIX CH-
CTEM.

Ymern: Onpenensats pabouue mapaMmeTrpsl HACOCOB UM pabouyro TOuky. Paccuu-
THIBaTh HACOCHO-PYKaBHBIE CUCTEMBI C PYYHBIMU CTBOJIAMH. PaccunmThIBaTh HACOCHO-
PYKaBHBIE CUCTEMBI, OCYILIECTBIISIIOLIME NEPEKAYKy BOJABI. PaccuumThIiBaTh HACOCHO-
pYyKaBHBIE CUCTEMBI, 0OecTieunBarole padoTy JadeTHbIX cTBOJIOB. OnpenensTh Hamop
Ha Hacoce Mpu 3a00pe BOJIbI THAPOIIEBATOPHBIMH CHCTEMaMHU.

HNmers npencrasiienne: O npuniune padboTsl HacocoB. OO 3HEPreTUYECKOM
Oaance B Hacoce. O SIBJIGHUM KaBUTAIMU U criocoOax e€ ycrpaHenus. O BiMsHUE
(dopMbl JtonacTel NEHTPOOESKHBIX HACOCOB Ha co3aaBaeMblil Harop. O peryiaupoBaHue
paboThI Hacoca.



Ymers npumeHnsaTh: JlabopaTopHble YCTAaHOBKM MPHU OMNPENEICHUU padOdmX
XapaKTepUCTUK HACOCOB. [ 'MapaBIMyeckuii pacyéT HACOCHO-PYKABHBIX CUCTEM B PELICHUN
3aj1a4 Ha 1M0/1a4y BOJIbI IIPH TYIICHUU 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 IIPOCKTUPOBAHUC HA ITPAKTUYCCKOM 3aHATHUHU 110 BBIITOJIHCHHUIO
KYPCOBOI'O IIPOCKTaA «HpOTHBOHO}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), XpaHEHHS 3aMacoB BOJBI U MOJA4YH €€ K
MecTaM MOTpeOIeHUsI.
Cucrembl BoioCHA0XKEHUS (BOAOMPOBO/BI) KIACCUPUIUPYIOTCS MO PsALy IpH-
3HAKOB.
1. Ilo 6udy obcnyscusaemozo 06vékma CUCTEMBI BOJOCHAOXKEHUS NENSTCS Ha TO-
POJICKHE, TIOCEIKOBBIE, MPOMBIIIICHHBIE, CETbCKOXO3SUCTBEHHBIE, KEIE3HOIOPOXK-
HBIE U TIp.
2. Ilo cnocoby nooauu 600bl pa3nuyalOT HAMIOPHBIE U CAMOTEYHbBIE BOJAOIPOBOIBI.
Hamopsbie BOIONPOBOBI- B HUX BOJAA M3 MCTOYHUKA K MOTPEOUTENIO MOTAETCS
HacoCaMH; CAaMOTEYHbBIE — BOJIa U3 BBICOKOPACIIOIOKEHHOTO HCTOUYHHKA MOIAETCS K
MOTPEOUTENIO CAMOTEKOM (TOPHBIE PAOHBI).
3. Ilo Ha3nayeHuro CUCTEMBI BOJIOCHAOXKEHMS MOJPA3CISIIOTCS HA XO3SHCTBEHHO-
MUTHEBBIC, TIPEAHA3HAUYCHHBIC ISl TOJa4YM BOJbI HA XO3SIMICTBEHHBIC M TMUTHEBBHIC
HYXJIbl HACEJICHUsI; TPOU3BOJCTBEHHBIC, CHAOXKAIOIIUE BOJAOW TEXHOJIOTUYECKHUE
MPOIIECCHI MTPOU3BOJICTB; MPOTHUBOIOXKAPHBIE, 00ECIIEYMBAIOIIUE 110JIa4y BOJbI IS
TYIICHUS MOXKaPOB.

YacTo ycTpauBaroT 00BEAWHEHHBIC CHUCTEMBbI BOJOCHAOXeHMs. B ropomax u
HACEJIEHHBIX MYyHKTaX, KakK IMpaBWIO, YCTPauBAIOT OOBEAMHEHHBIC XO3SIMCTBEHHO-
MIPOTUBOIOKAPHBIE BOJOMPOBOABL. M3 3THX k€ BOJOMPOBOAOB BOAA MOAAETCS HA MPO-
MBIIIJICHHBIE TPEPUSATHUS, €CITH MOCTIETHIE TTOTPEOISIFOT HE3HAYNTEITFHOE KOJIMUECTBO
BOJIbI, WJIM TI0 YCJIOBHSIM TE€XHOJIOTMUYECKOTO TpoIlecca MPOU3BOJICTBAa TpeOyeTcs: Boja
MUTHEBOTO KaudecTBa. [Ipu OonbIIMX pacxomax BOJABI MPOMBINIIICHHBIE MPEAPHUITHS
MOTYT UMETh CaMOCTOSITEIBHBIA BOJOMPOBO, OOSCIEUMBAIOIMINNA HMX XO3SHUCTBEHHO-
MUTHEBBIE, MPOU3BOJICTBEHHbIE W MPOTUBOIOXKAPHbIE HYXAbl. Ha MNpOMBIIUIEHHBIX
MPEANUATUIX qare BCETO yCTpauBaroTCs OT/ICJIbHBIC X034 CTBEHHO-
MIPOTUBOIOKAPHBIM U MPOU3BOACTBEHHBINM BOJOMPOBOJIBI U PEXKE - OTIEIbHBIC MPOU3-
BOJICTBEHHO-TIPOTHBOIIOKAPHBIHN, X03HCTBEHHO—TTUTHEBON WM OOBETUHEHHBIN XO035TH-
CTBEHHO-TIPOU3BOICTBEHHO-ITPOTUBOMOKAPHBIM.

CoBwmeliieHrne MPOTUBOMOKAPHOTO BOJOMPOBOJIA C XO35UCTBEHHBIM, a HE C MPOU3-
BOJICTBEHHBIM OOBSCHSIETCS CIASTYIOIUMH MPUIUHAMMU:



1. IIpousBoicTBEHHAas BOJOMPOBOAHAS CETh OOBIYHO ObIBA€T MajO pPa3BETBIEH-
HOM, XO3HUCTBEHHAS W MMPOTUBOIIOXKAPHAS CETH JOJKHBI OXBATHIBATh BCE 00B-
€KThI IPEAIPUATHS;

2. Jlns MHOTMX T€XHOJOTMYECKHUX MPOLIECCOB BOAA MOMAETCA MO CTPOro OIpee-
JEHHBIM HAIIOPOM M PACXOJOM, YTO M3MEHUT HAIOp MPHU TYLIEHHH IMOKapa B
MPOU3BOJACTBEHHO-IPOTUBOIIOKAPHOM BOJIOMPOBOJIE, 3TO MOXET IMPUBECTH K
HapyIICHUIO pexKruMa padoThl IPOU3BOACTBEHHBIX aIapaToB.

[To n3y4yeHuro TeMbl KypcaHT (CTYEHT) IOJIKEH:

3narb: Kiaccupukaunio cucrtem BojgocHaOxeHus. Cxembl BOJOCHAOXKEHHS To-
posioB. CXeMbl NMPOTHUBONOKAPHOIO BOJOCHAOKEHUS! MPOMBIIUICHHBIX MNPEAIPUSITHH.
Cxembl IPOTUBONOXKAPHOTO BOJOCHAOKEHMSI MaJbIX Hacel€HHBIX MecT. be3Bonomnpo-
BOJIHOE MPOTHUBOIIOXKAPHOE BOAOCHAOKeHNE. MeToMKy pacuéra pacxoja BOJbl Ha XO-
3SIMCTBEHHO-TIMTHEBBIC, NPOWU3BOACTBEHHBIE HYXABl W JUIA LEJIEH NOKAPOTYIIECHUS
HACEJIEHHOTO IMYHKTAa U MPEAIPUATHS.

Ywmern: KareropupoBaTh CUCTEMBI BOJIOCHA0XKEHHSI TIO CTETIEHH 00ECIEYEHHOCTH
M0/Ia4u BOJbl. 30HUPOBATH CUCTEMBI BOJOCHA0KEHUSI TEPPUTOpUid. PaccunThIBaTh BbI-
coty 30HbL. Omnpenenars Bogonorpedureneid. OOOCHOBBIBATh MPHUHATYIO CXEMY BOJIO-
cHaOxeHus. [Ipou3BOAUTE THUAPABIMYECKUNA PACUET BOJOMPOBOIHOM ceTu. PaccuuThi-
BaTh HAIIOPHO-PETYJINPYIOIINE EMKOCTH.

HNmets npeacrasiaenue: O TUnax 30HUPOBaHUS BOJONPOBOI0B. O cxeme 3abopa
BOJIbI C ITOMOILBIO IAXTHBIX KOJOJALEB WU CKBAXKHUH. O MOAKIIOYEHUN BHYTPHUIIO-
CEJIKOBBIX CUCTEM K MarucTpajbHbIM BoAoIpoBogaM. O cuctemMax BOJOCHAOKEHUS
HACEJIEHHBIX IIYHKTOB U MPOMBILUIEHHBIX peanpusatuii. O noxdope HacOCOB s
HAaCOCHOM CTaHLIMM BTOPOTrO NMOABEMA.

Ymerb npuMeHsiTh: 30HHBIE CUCTEMBI BOJIOCHAOXKEHUS TeppuTopuid. bezomo-
MIPOBOJIHOE MTPOTUBOIIOKAPHOE BOJOCHA0)keHne. CTpOUTEIbHbIE HOPMBI U MIpaBUIIa MPU
pacuére pacxo0B BOJIbI HA XO3UCTBEHHO NMUTHEBBIC, MPOU3BOICTBEHHBIE HYX bl U JJIS
LEeJIeN MOKapOTYLIEHNS.

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

Tema 3. Pacxoabl BOAbI 1 HANIOPBI B HAPYKHBIX IPOTUBONOKAPHBIX BOAOIIPOBO-
aax

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

OOImuii pacyeTHBIH pacxoa BOJABI Ha IOKApPOTYIIEHWE CKIAJBIBACTCA W3
HapyKHOTO pacxoja OT THAPAHTOB, BHYTPEHHETO PACXo/ia OT MOXKAPHBIX KPAHOB M pac-
X0J1a OT CTAl[HOHAPHBIX CIPHUHKJIEPHBIX WIIH JIPEHUYEPHBIX YCTAHOBOK:

Qnom.: QH+QBH+QyCT-

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

Y4CeTOM HaI/I6OHBH_Ier0 HOTpe6JIeHI/I$I Ha APYIruC HYXAbl HACCICHHOI'O ITYHKTAa WUJIN IIPO-



MBIIICHHOTO MPEANPUATHS, UCKIOYas Pacxoibl HA IOJUBKY TEPPUTOPUH, IpHEMa
Jylia, MBIThS TIOJIOB U MOMKY 000pY/1OBaHMS.

Pacxo0 600w na napyscnoe nosxcapomyuienue M KOINYECTBO BO3MOXKHBIX O-
HOBPEMEHHBIX TI0KapOB OMPEACIIAIOT M0 Ta0IHUIIaM B 3aBUCIMOCTH OT YHCIIA )KUTENEH U
ATAXKHOCTH 3/1aHUM.

Pacxon Ha TymieHue mokapa B JKWJIBIX PaliOHAax C OJHO- W JABYXOTAXKHOU 3a-
CTPOMKOM, BXOJSIIUX B COCTaB HACEJIEHHBIX IMYHKTOB C OOJIBIION ATaXKHOCTHIO 3a-
CTPOMKH, OINPEACIAIOT OTIAEIBHO- C YYETOM YMCICHHOCTH HACEICHUS ITUX PaliOHOB.
OOwuit pacxos yCTaHABIMBAIOT 110 YMCIEHHOCTH BCETO HACEJICHUS, CYMMUpPYsI JaHHBIE
110 CMEIIAHHOW 3aCTPOMKE.

IIpu 30nHOM 8000CHAOIMCEHUU PACUETHBIM pacxo] Ha HApPYKHOE MOXKapoTylle-
HUE ONPEIEIAOT IS KayKI0W 30HbI OTACIIBHO B 3aBUCHUMOCTH OT YHCJIA KUTEJIEH B HEH.
Yucno oAHOBPEMEHHBIX MOKAPOB YCTAaHABJIMBAIOT MO TaOIUIE UCXOMs U3 00IIeH unc-
JIEHHOCTHY HACEJICHMUS.

Pacuemnuiii pacxoo 600br Ha HapyXHOE MOXKAPOTYIIECHUE Yepe3 TMAPAHTHI Ha
NPOMBIULTIEHHOM NPEONPUAMUU UTU CETbCKOXO3AUCTNEEHHOM KOMNIEKce 3aBUCUT OT Ka-
TErOPUU TMOXKAPHOM OMACHOCTH IPOU3BOACTBA, CTEIIEHW OTHECTOMKOCTH 3/IaHUM, HX
o0BbeMa U 0COOEHHOCTEN KOHCTPYKLIHH.

JIns mokapoTylleHus 30aHHWM, pa3fesICHHBIX HA YacTH IPOTHUBONOKAPHBIMU
CTEHaMHM WJIM UMEKOIMUX PAa3IUYHYI0 KATETOPUIO MOKAPHOW OINACHOCTH, PAaCUETHBIN
pacxoj BOJbI CIIEyeT MPUHUMATh 110 TOM YacTH 34aHU, I71e OH HauOOJIBbIINHA.

B Tabnunax mpuBoadTcsS HOPMBI pacxoia BOJABI B pacyeTe Ha OJMH IOXap,
IIPUYEM YHUCIIO OJAHOBPEMEHHBIX I0KAPOB IIPUHUMACTCSA B 3aBUCHUMOCTH OT ILIOLIAAU
TEPPUTOPUU MPEANPUATHUS: OJUH MOXKap- Nnpu miomaan 10 150 ra, npu Gosbliei mio-
1aM- JBa N0apa.

IIpoaOKUTENBHOCT TYILIEHUS II0KApOB IIPU II0JA4€ BOJABI OT THMJAPAHTOB,
YCTAHOBJICHHBIX Ha HAapy>KHOM BOAONPOBOJHOM CETH, B COOTBETCTBUHM C HOPMATHUBAMH
coctaBisier 34; auib s 30aHui [ u Il creneHn OrHecTOMKOCTH (C HECropaeMbIMHU
CTE€HaMU, IEPETOPOJIKAMH U YTEIUIMTENIEM MMOKPBITHS) C MPOU3BOACTBOM Karteropuil I u
J1 ona cocraBinsier 2 4.

Ecnu 3n1anus 000py10BaHbl BHYTPEHHUMH MOKAPHBIMU KPaHAMH U CTAllMOHAP-
HBIMU YCTaHOBKAaMHM, ITPU TYLIEHUH NOKApa CJIEAYET YUYUTHIBATH JOTOJHUTEIBHBIN pac-
XOJ1 BOJIbI, KOTOPBIN ONpPEAEIISIETCs CIEAYIOIIMM 00pa3oM.

[Ipy 0O0BeAMHEHHOM BOJONPOBOJE ISl BHYTPEHHUX KPaHOB, CHPHHKIEPHBIX
WJIM IPEHYEPHBIX YCTAHOBOK M HAPYKHBIX THIPAHTOB PACXO0J BOJBI B TEYEHHE IIEPBOTO
yaca ClIe[lyeT pacCUUThIBaTh Kak CyMMY HauOOJBIINX PACXOJ0B, ONPEAEIECHHBIX MO CO-
OTBETCTBYIOIIMM HOpMaM. llocie OTKIrOYeHNsT CIPUHKIIEPHBIX WM APEHUYEPHBIX YCTa-
HOBOK I0OJ[auy BOJbI o0ecrieurnBaeT paboTa TMAPaHTOB U BHYTPEHHHUX MOKapHBIX Kpa-
HOB.

Pacxo0 600b1 na enympennee noscapomyuienue 1 YUCIO CTPYH, OJHOBPEMEHHO
MIOJABAEMBIX OT IOXKAPHBIX KPaHOB, JOJIKHBI ONPEACIATHCA B 3aBUCHUMOCTH OT Ha3Ha-
YEeHUs!, STAKHOCTH U 00beMa 37aHuil, B COOTBETCTBUU C TPEOOBAHUAMHU JIEHCTBYIOIIMX
CHull.

[Ipy HaMMYMM HA MPOMBINUIEHHOM OOBEKTE MEHHBIX YCTAHOBOK, YCTAHOBOK C
nadeTHBIMU CTBOJIAMH WJIM YCTAaHOBOK MOJA4YM PACTBIIICHHOW BOJIBI MOJHBIN MOKaPHBIN



pacxojl ompeAenseTcss B COOTBETCTBUU C TPEOOBAHMSIMHU IOXKAPHOW OE30MacHOCTH,
PELYCMOTPEHHBIMA HOPMaMHU CTPOUTEIBHOIO MPOESKTUPOBAHMS MIPEANPUATHIA, 30aHUI
U COOPYXEHUH COOTBETCTBYIOIIMX OTPACIE MPOMBINUIEHHOCTH C YY4E€TOM JIOMOJIHU-
TEJIBHOTO pacxojia BoJibl B pazMepe 25 % U3 ruipaHToB.

[To n3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3naTtp: OCHOBHBIE KaTeropuu BojaonoTpeoduteneil. HopMmbl Xo03siicTBEHHO-
MUTHEBOIO MOTPEOJIEHUSI M MPOU3BOACTBEHHBbIE HYXIbl. HOpMBI pacxonoB ais nenei
noxkapotyienus. Pexxum Boponotpediaenus. [IpotuBonoxapHbie BOJOMPOBOABI HU3KO-
ro ¥ BBICOKOTO JaBiieHus. CBoOoaHbIe Hanopbl. CriocoObl co3anus TpeOyeMoro Haro-
pa B CETH BOAOIPOBOAA.

¥Ymerb: PaccunThiBaTh pacxoipl BOABI HA XO3AWCTBEHHO-IUTHEBBIE, MPOU3BOL-
CTBEHHBIE HYXIbl M JUIA LEJIeH MOXKapOoTylleHus. PaccunThiBaTh HAIMOPHO-
PEryIupyroImue eMKOCTH.

HNmers npeacraBienne: O 3aBUCUMOCTH Pacxoa BOABI OT CyMMapHOro 4Kciia
noxkapoB. O HEPaBHOMEPHOCTH BOAOINOTPEOIEHUSI B HACEIEHHBIX MYHKTAX M MPOMBIIII-
JICHHBIX OOBEKTaX.

YMers npuMeHaTh: CTpPOUTENBHBIE HOPMBI U MPABUIIA MIPU PACUYETE PACXOJIOB

BOJbl Ha XO35HMCTBEHHO-NTUTHEBBIE, POU3BOJICTBEHHBIE HYKJIBI M JIJIsl eI moxapo-
TYIIECHHUS.

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

Tema 4. O0ecneyeHne HATEKHOCTH PA0OTHI CHCTEM NPOTHUBOMOKAPHOI0 BOIA0-
CHA0KeHUs

ITo I[ElHHOﬁ TCMC YUTACTCA JICKLMA, ITPOBOAUTCA IIPAKTHYCCKOC 3aHATUC 110 PCIICHHIO
3aga4.

OnHuM U3 BaOXKHEHIINX CBOMCTB CUCTEM BOJIOCHAOKEHUS SIBIIIETCA UX HAIEK-
HOCTh. Haodexcnocmsb- 510 CBOMCTBO O0OBEKTa BHITIOJIHATE 3a/laHHbIE (DYHKIIMHU, COXpa-
HSsl BO BPEMEHU 3HAUYEHUS YCTAHOBJICHHBIX HKCIUTyaTAllMOHHBIX MOKa3aTesel B 3aJaH-
HBIX Tpejienax, COOTBETCTBYIOMIMX 33aIaHHBIM PEXUMaM U YCIOBHSM HCIOJIb30BaHMUS,
TEXHUUYECKOT0 00CITyKUBAHUS, PEMOHTA.

[Ton 00BEKTOM MOXKET MOHUMATLCA KaK CUCTEMA B IIEJI0M, TaK U OT/CJIbHBIC €€
aneMeHThl. HafgexkHOoCTh BKITIOUaeT B ceOsi 0€30TKa3HOCTh, JTOJITOBEYHOCTh, PEMOHTO-
MPUTOJIHOCTb U COXPAHSIEMOCTb.

Cucrema BOJIOCHAOXKEHUSI MOYKET HAXOJUTHCS B CIEAYIOMIUX OCHOBHBIX COCTOSI-
HUSX: TTOJTHOM pabOTOCTIOCOOHOCTH, T.€. CHCTEMa MOJYKET BBINOJIHATH (PYHKIIMH BOJIO-
cHaOKEeHMsI Ha 3aJJaHHOM YPOBHE;

HEMOJIHONW PaboTOCIIOCOOHOCTH, T.€. CHCTEMa MOJKET BBITIONHITH (YHKIIMH BOJIO-
oOecrieueHusi Ha ypoBHE, 0oJjiee HU3KOM, YeM HOPMAaJbHBIM, HO HE HUXKE YCTaHOBJICH-
HOT'O HOPMaMH JIOITyCTUMOTO Mpeena;

HepabOTOCTIOCOOHOCTH (COCTOSIHHE OTKa3a), T.€. CUCTEMA HE MOXKET BBITIONHATEH (PYHKIMH
BOZI000ECTIEYeHHS Ha JIOMYCTUMOM YPOBHE.



OoOecrieueHne HaJISKHOCTU BOIOBOJIOB, OCYILECTBIISIOIIMX T0/1a4y BOJbl OT UCTOYHU-
Ka BOJIBI K TIOTPEOUTEITO, SBIISICTCST BOKHEHTIICH 3a1adeil. OTKa3 BOJIOBOJIOB IMPH OHOM HCTOY-
HUKE MOXKET BbI3BaTh IMOJHBIA OTKa3 CUCTEMbI BOAOCHAOeHUsA. OnHUM U3 Hanbojee 4acTo
MPUMEHSIEMBIX METOJIOB TIOBBIIIICHUS HAJISKHOCTHA PAOOTHI BOJOBOJIOB SIBJISIETCSI METOJT pe3ep-
BUPOBAHUS IyTEM BBEJICHUS M30BITOYHOCTH. [Ipr 3TOM MOTYT MCIIONIB30BaThCS J1Ba Criocoda
pEe3epBUPOBAHNS: €3 IEPEMBIYEK U C TICPEMBIIKAMIL.

B ciydae pesepBupoBaHus 6€3 mepeMbIueK BBEICHUE W30BITOYHOCTH B CHCTEMY BO-
JIOBOJIOB TIPOM3BOJIUTCS 32 CUET YBEJIMUYCHUS YKCIIa TApaJUICIIbHO MPOJIOKEHHBIX JIMHUH. Pas-
JIMYAIOT CIIETYIOIIUE BO3MOXKHBIE PEXKUMBI paOOThI PE3EPBHBIX AJIEMEHTOB:

HEHarpy>KeHHBIN Pe3epB - pE3ePBHBIE HIIEMEHTHI IIPH OOBIYHOM paboTe HEe HECYT Harpy3KH;

Harpy>KEHHBIN PE3ePB - PE3EPBHBIE TIEMEHTHI pabOTAIOT B TOM K€ PEKUME, YTO U OCTATh-
HBIE;

OOJIETYEHHBI PE3epPB - PE3CPBHBIC AIIEMEHTHI HAXOJSITCS HA OOJErYeHHOM PEXUME TIO
CPABHEHHIO C OCTaJIbHBIMHU.

HenarpykeHHbII pe3epB HEPKOHOMHYEH M TPAKTHYECKH HE TPHMEHSETCS B BOJIO-
CHAOYKEHHM.

Yariie npumeHsieTcs: Harpy»KeHHbIN pe3epB. [Ipu 3ToM B niepron HOpMaTbHOTO (DYHKIIMO-
HUPOBAHUS BCE JIMHUM pabOTatoT B 00JeT4eHHOM pexuMe. [1oHy o Harpy3Ky JMHUM HECYT B
CITydae OTKa3a Pe3epPBHBIX 2JIEMEHTOB, T.€. B aBapuiiHOM cuTyaluu. B cuctemax BojgocHa0xe-
HUSI KCTIOJTB3YETCsl OOBIYHO TPUHIIMIT TIOCTOSIHHOTO PE3ePBUPOBAHMS, T.€. 7 NMAPAIUIETBHO pa-
OOTarOIMX JIMHUM Y4acTBYIOT OTHOBPEMEHHO B PabOTE M HECYT OIMHAKOBYIO HArpy3Ky. Takim
00pa3oM, BCE BOJIOBOJIBI SIBIISTFOTCS O0E3TMUEHHBIMU U (JaKTUYECKU HE Pas3JesIsIoTCsl Ha OCHOB-
HbIE U pe3epBHbIe. OTHOIIEHHUE YMCIIa PE3EPBHBIX JIMHUM N, K YUCITy OCHOBHBIX Iy K =1,/ ng
Ha3bIBACTCS KPaTHOCTHIO pe3epBUpoBaHmsL.. Hae)KHOCTh CHCTEMBI BO3pACTAEeT C yBEIMYCHHEM
KPaTHOCTH PE3EPBUPOBAHMSI, HO TIPU STOM BO3PACTACT M CTOMMOCTh CUCTEMBI BOJIOCHA0KEHHSI.
Pemienue 3amaun ONTUMAILHOTO PE3EPBUPOBAHMSI CBOIUTCS K HAXOXKICHUIO BapHaHTa, OTBE-
YaIOIIEro TpeOOBAaHUSM HAJIEKHOCTU U SKOHOMHYHOCTH. JTa 33j1aya PEeIaeTcs Npy YCIOBHHY,
YTO MMOJja4ya BOJIbI B CITy4ae aBapyM HE JIOJKHA CHIDKATHCS HIDKE BEJMUMHBIL, 3a1aHHo CHul L
To ecTb B cily4ae MOBPEKACHUS OJHOTO BOJOBOJIA WIIM €T0 yYacTKa JIOMYCKAEeTCsl CHIKATh
OOIIyIO Mo/IaYy BOABI HAa XO35MCTBEHHO-TMTHEBBIC 111 He Oosiee yem Ha 30 % pacyeTHOro
pacxoyia, Ha TPOM3BOACTBEHHBIE IIENIM - HE HIDKE 3HAYEHUS pacxoja Mo aBapHUiHOMY
rpaduky. Pacxoa Boapl Ha MOXKAPOTYIICHUE TOJDKEH 00ECTIEYNBATHCS TIOTHOCTHIO.

[To u3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3Harb: [lonsTue HamexHocTH cucteMbl. O0ecneueHrne HaIeXKHOCTU pabOTHI BO-
noBo10B. O0ecrnedeHne HaIe)KHOCTH PaboThl BOIOMIPOBOIHOM ceTr. Kiaccudukaruio u
Ha3HAUYCHUE TOXKApHBIX TUApaHTOB. Kiaccudukaruio HacocHbIx ctaHiuil. Obecreue-
HUE HAA&KHOCTH pabOThl HACOCHBIX CTaHIMK. HasHaueHue HamopHO-peryIupyrOIIIX
emkoctei. HeoOxoammoe Bpems TMKBUIAIIMN aBapuii Ha TpyOornpoBoaax. TpedoBaHus,
MPEABSBISIEMBIC K CHCTEMaM BOJOCHA0KEHUS B OCOOBIX TPUPOIHBIX M KIIMMAaTHUECKHUX
YCIIOBUSX.

Ymerb: OnpenensiTe paboTOCOCOOHOCTh CUCTEMbl BOJIOCHAOKEeHUs. PaccUuThI-
BaTh paJuyc ACUCTBUS TuApaHTa. ONpenensiTh pacCTOSIHHE MEXIY pacipeaeTuTeb-
HBIMH JIMHUSIMH TIPU TYIICHHWH TOXapa OT OJHOTO W JABYX THAPAHTOB. IIpon3BOAHTH



pacyeT HACOCHBIX CTaHUMW. PazMerars moxkapHble TMAPAHTbl Ha BOAOIMPOBOJHBIX Ce-
Tax. OCyIecTBIATh MOA00P HACOCOB. PacCUMTHIBATH HAMOPHO-PETYIUPYIONIHE €MKO-
CTH.

HNmets npencraBiaenne: O6 OCHOBHBIX TPEOOBAHUSIX CTPOUTEIHLHBIX HOPM H
MPaBUJI K YCTPOUCTBY BOJIOBOAOB. OO OCHOBHBIX TPEOOBAHUSIX CTPOUTEIBHBIX HOPM U
MpaBUJI K TPACCUPOBKE U YCTPOKUCTBY BOAOIPOBOAHOM ceTH. O pa3MEIICHHH 3aBUKEK
Ha TpyOompoBoae. 06 ocoOeHHOCTH PaOOTHI HACOCHBIX CTAHIIMK IMTEPBOTO MOAbEMA.

YMers npumeHsaTb: Meros pe3epBupoBaHus. [ uapaBinyeckuili pacyer s onpe-
JIeJIEHN TTOTEPh Haropa B ceTh. HacoCHbIe CTaHIIMU JI71s1 MECTHOTO TTOBBIIIIEHUS HAarlopa B BO-
JOnpoBOHOM ceTH. ['paduk BomomoTpeOseHus NpU BHIOOpE peKUMa pabOThl HACOCHOM
CTaHIIMH BTOPOT'O MOIbEMA.

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

Tema 5. CHeHI/IaJIl)Hl)Ie HaApPYysKHbIC IIPOTHUBONOKAPHBLIC BOAOIPOBO/AblI BLICOKOI'0
HaBJICHHUA

[To naHHO¥M Teme YWTaeTCs JICKIHSI, TIPOBOAUTCA TMPAKTHUECKOE 3aHATHE IO pe-
HIEHUIO 33]1a4.

Hapy>xHble mpOTHBOMOXKAPHBIE BOJIOMPOBOJIBI YCTPAUBAIOT B MECTax, IJE IO-
Kap pa3BUBAETCs OBICTPO W MCIOIB30BaHUS MEPEABUKHBIX CUJTI U CPEICTB HE olecre-
yrBaeT A((PEKTUBHOTO TMOKAPOTYIICHUS: CKJIAAbl JIECHBIX MaTepuajoB, HEPTH U
HEe(DTENPOAYKTOB, IPEANPUITHS] HEPTEXUMUIECKON MPOMBIIIIIEHHOCTH.

Cxuazibl JIECHBIX MaTe€pUasIoB MpEeIHA3HAYEHBI JIJIT XpaHEHHUs 3amacoB MUJIOMa-
TEpPHUAJIOB, IPEBECUHBI, OMUIOK. OHU yCTpanBaroTCsSI Ha OETOHUPOBAHHBIX, ac(PAIbTHBIX,
IPYHTOBBIX TUIomaAKax. [loxkapel Ha ckilagax JiecoMaTepralioB UMEIOT Psiji OCOOEHHO-
cTeil: OoJbllIas CKOPOCTh paclpoCcTpaHeHus (PPOHTA MIaMEHH, OOJIbIIAsi CKOPOCTh MPHU-
TOKa CBEKEr0 BO3/1yXa B 30HY FOPEHUSI.

[IpoTuBOMOXapHOE BOJOCHAOXKEHHE JOHKHO YCTPAMBaThCA TAKUM 00Opa3oM,
yTOOBl 00ECHEeYUTh Pacxo]l BOAbI Ha MoxkapoTyuienue He Menee 200 i1/c uepe3 5 MuH
MOCJIE MOJIY4eHHUsI COOOIICHHs O ToKape B TeueHue He MeHee 40 MUH U BO3MOYKHOCTHU
HapalmBaHus pacxojia Bojibl 10 500-600 ii/c.

OTKpBITHIC TEXHOJIOTMYECKUE YCTAHOBKHU MO TIEpepadO0TKe yTIeBOJOPOAHBIX Ta-
30B, HE()TU XAPaAKTEPU3YIOTCS BHICOKOW MPOU3BOAUTEIBHOCTHIO U TIJIOMIABI0 3aCTPOM-
k. OHU OOBIYHO COCTOSIT M3 KOJOHHBIX ammapaToB BeicOTOM A0 100 M, oOBeMOM 10
2000 . TIporecchl B HUX MPOBOAATCS IIPH BBICOKMX TEMIIEpATypax U pasiaenusx. Cra-
THUCTHKA MOKA3bIBACT, YTO KAXKIBIM YETBEPTHIN MOKAP COMPOBOXKIAETCS B3PHIBOM C TIO-
CJIEAYIOIINM pa3BUTHEM ropeHus Ha miomaaun 10 S000 M?. YBEIWYEHUIO TUIOIAAH TIO-
*apa crocoOCTByeT MojlaBaeMasi Ha oXJiaXkJAeHre 000py/10BaHUs BOJA, 10 KOTOPOH To-
psanmi HePTEMPOAYKT pacTeKaeTCs M0 TEPPUTOPUHU. B CBS3M ¢ ATUM NpaBUIIbHAS Opra-
HU3aIus cOPOCOB MOKAPHBIX PACXOJ0B BOJABI Uepe3 KaHAIM3AIMIO SBISETCS BaKHBIM
MEPOIPUATHEM TI0 OTPAaHUYEHHUIO Pa3BUTHS MMOXkapa. PacXxo sl BOIbI HA TYIICHHUE TOXKa-
pa moryt nocturats 300 11/c u 607ee.



ITo n3y4yeHuro TeMbl KypcaHT (CTYIEHT) IOJIKEH:
3narp: O0MacTh NPUMEHEHU U YCTPOMCTBO MPOTHUBOMOKAPHBIX BOAOIPOBOAOB
BBICOKOT'O JaBJieHUs. MHHHMMaJIbHBIA pacxoJ BOJbl Ha IMOXAPOTYLIEHHWE MNPOU3BOJI-
CTBEHHOH 30HBI U cKkiaaa. [IpoTuBonoxapHbe BOJONPOBOAbI C IEHHBIMU YCTaHOBKaMU
nokaporyuieHusi. JladheTHsie CTBOJIBI, BHIIIIKM U CUCTEMBI OPOIICHHUS.
YMmerb: OnpenensaTs pacxo BOJABI Ha MOXKAPOTYLIEHHE CKJIAJ0B JIeCOMaTepHUa-
j0B. [Ipou3BoauTh TUAPABINYECKUI pacdE€T BOAOIPOBOOB C JaPETHHIMU CTBOJIAMU U
CUCTEM OpOIICHUS.
HNmets npeacrabiienusi: OO0 TAKTUKO-TEXHUYECKUX U AKCIUTyaTallMOHHBIX XapaKTe-
pUCTHKAX POOOTU3MPOBAHHOTO YCTPOICTBA MokKapoTyuieHus. O cBOOOJHOM Hanope
B CETH NPOTHUBOIIOKAPHOIO BOAOIIPOBOAA IIPH MOXKape.

YMeTh NPUMEHSATH: CTPOUTEIILHBIE HOPMBI U TPABUJIA TIPU YCTPOUCTBE MPOTUBOIMO-
YKapHBIX BOJOIPOBOJIOB Ha CKJIaJax JECHBIX MaTepHasioB U HedTernpoaykToB. CTpo-
UTEIbHBIC HOPMBI U MPaBUJjIa MIPU ONPECTICHUN PACX0/1a BOJIbI Ha MOXKAPOTYIIICHHUE
OTKPBITBIX CKJIAJIOB.

Jlutepartypa: ocHoBHas (1, 2).

Tema 6. IlpoTuBONO:KApPHOE BOAOCHAOKEHUE BHYTPH 31aHMIA

ITo ,HaHHOﬁ TCMC YUTACTCA JICKOUA, IIPOBOAUTCA IIPAKTHUYCCKOC 3aHATHUC I10 PCIIC-
HHIO 3a]a4.

Bo3MoXHBI cenyronie CUCTEMbl BHYTPEHHET0 BOAOIIPOBOAA IO CIOCO0y Co-
3/1aHMs B HUX Haropa:
0e3 nogvlcUumMenbHbIX YCMAHOBOK TI0J] HaIIOPOM Hapy>KHOTO BOJONPOBOJA (yCTPAaUBAIOT
B CJy4asiX, KOTJia Harop B Hapy>KHOM BOJOIIPOBOJE JOCTaTOYEH JJs MOoJa4l HEeoOXOo-
JMMOTO KOJIMYECTBA BOJbI K HauOoJIee yAaleHHbIM X03SIICTBEHHBIM KpaHaM B OOBIYHOE
BpeMs pabOThl U ISl CO3/IaHUs PACUETHBIX MOMXKAPHBIX CTPYH M3 HauboJee yJaleHHbIX
MOKAPHBIX KPAaHOB IMpU poOOTE BOAOIPOBOA BO BpEMS MoOxkapa ). DTO HamboJee mpo-
CTasl U PacIpOCTPAHEHHAS CXEMA.
C NOJCAPHLIM HACOCOM-nogvicumenem (YCTpauBaeTcs B CiydasiX, KOrja rapaHTHPOBAH-
HBIM Harmop B HAPY>KHOW CETH MEHbIIIE, YeM Hamop, HEOOXOAUMBIN 11t pabOThI TOKAP-
HBIX KpaHOB, HO OOJIbllIeé HAmopa, HEOOXOAMMOTro Il HOPMAaJbHOM pabOThl XO3si-
CTBEHHBIX ITPHOOPOB).
¢ 8000HANOPHBIM OAKOM U Hacocamu (TIPUMEHSIOT MPHU MOCTOSHHOM HEJ0CTaTKE Haro-
pa B HapyXHOW ceTH, KOrja rapaHTHPOBAaHHBIM Hamop MeHbIe TpedyemMoro Hamopa
JUTSL XO3STUCTBEHHBIX TPHOOPOB M MOKAPHBIX KpaHOB). BojgoHamOpHBI 6aK B TOM CITy-
4ae UrpacT pojib HAIIOPHO-PETYIUPYIOIIEN EMKOCTH.
C nHesMamuyeckou ycmanoekol (IIPUMEHSIOT B TEX ke CIydasiX, 4YTO U BOJOIPOBOJ C
HAacocCaMH M BOJIOHANOPHBIM 0akoM, HO KOTria yCTPONCTBO BOJOHANOPHOTO Oaka HEBO3-
MOXkHO). COCTaBHOM YacThIO TaKOW CHCTEMBI SIBJISIFOTCS BO3JYIITHO-BOJSHON Oak, BbI-



HOJIHAIOLIUI POJIb HAIOPHO-PErYIUPYIOIIEH €EMKOCTH U KOMIIpECCOP I IepUoanye-
CKOM MOJA4M CKAaTOro BO31yXa.

¢ 3anacHvim pesepgyapom (yCTpauBaeTcs B ClIydasx, KOTJa B HapY’KHOM BOJOIIPOBOJE
BEJIMYMHA FapaHTUPOBAHHOIO Hamopa 5 M U MeHee). OOBIYHO M0 TAKOUN CXEeMe yCTpau-
BalOTCSl BHYTPEHHHUE BOJOMPOBOABI B TEATPAX, B I[€XAX MOBBIIIEHHON MOKapHOW omac-
HOCTH, B 3JaHUSX MMOBBIIIEHHOM 3TaKHOCTH.

Heo0xoaumocTh ycTpoiiCTBa BHYTPEHHETO NPOTHUBOIIOKAPHOTIO BOJIOIPOBO/IA B
3J@HUSIX U COOpYeHUsIX onpenensercs TpedoBanusmu CHull u npyrux HopMaTUBHBIX
JIOKYMEHTOB.

XKuble u oOLIECTBEHHBIE 3/1aHUS, A TAKKE aIMUHUCTPATUBHO-OBITOBBIE 3/1aHUS
IPOMBIIUIEHHBIX MPEINPUITHA 000pyAYIOTCS BHYTPEHHUM INPOTHUBOIOKAPHBIM BOJIO-
npoBoioM. Pacxos BoAbl Ha BHYTPEHHEE MOXKAPOTYIICHUE 3aBUCUT OT YMCIA 3Taxel,
JUIMHBI KOPUAOPOB, 00BEMOB 3aHUM U UX Ha3HAYEHUS.

B mnpou3BOACTBEHHBIX W CKIAACKUX 3JaHUSAX HEOOXOJUMOCTh YCTPOWCTBA
BHYTPEHHETO MPOTUBOIOKAPHOT0 BOJOMPOBOAA U €r0 PaCX0]l ONPEIEISIETCS B 3aBUCH-
MOCTH OT 00be€Ma 3J]aHusl, CTEIIEHU €r0 OTHECTOMKOCTH, KATETOPUH 3/1aHHUI TI0 B3PHIBO-
ITO’KapHOU U MOKAPHOM OMAaCHOCTH.

[To n3ydeHuto TemMbl KypcaHT (CTYAEHT) JOJIKEH:

3naTe: Kitaccudukannio 1 OCHOBHBIE 3JIEMEHTBI BHYTPEHHETO BOIONIPOBOIa. CXEMBI
BHYTPEHHUX BOAOIPoBOA0B. Kinaccudukanuio noxxkapHsix mkados. Pa3menienue
NOKapHbIX KpaHOB. Ha3HaueHne HACOCHBIX CTAHLIUN U BOJIOHATIOPHBIX OAKOB.

Ymern: Ilpon3BoauTh TUAPABIMYECKANM pPAacu€T BHYTPEHHHUX BOJOIPOBOJIOB.
PaccunthiBaTh HAmop W pacxoj BOJbI MOKApHOTO KpaHa. PaccuuThIBaTH pPaccTOSTHUE
MEXIy MOXKapHbIMH KpaHaMu. OmnpeensTh KOMIJIEKTHOCTh MOXKapHOTo IKada B 3aBU-
CUMOCTH OT THNa 00beKTa. PaccunThiBaTh HEMPUKOCHOBEHHBIN MTOXKAPHBIH 3a11ac BOJIBI.

HNmets npeacrasiaenne: O 3aBUCUMOCTA HOPM MOTPEOJIEHNS BOJbI Ha OBITOBBIE
HY>XJIbI OT CTeTNeHH Ojaroyctpoiictsa 3qanus. O noadope Bogomepa. O TpacCUPOBKE
BHYTPEHHHX ITPOTUBOITOKAPHBIX BOJIOIPOBOIOB.

Ymerb npuMeHATH: TpeOOBaHMS CTPOUTENIBHBIX HOPM U MPABUII ITPU YCTPOM-
CTBE BHYTPEHHETO MTPOTUBOIIOKAPHOTO BOAONPOBO/IA B 3JAHUAX U COOPYKEHHUSIX.

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

Tema 7. CniennuajibHble BHYTPEHHHE MPOTHBOIOKAPHbIE BOAOIPOBO/IbI

ITo I[aHHOﬁ TCMC YHUTACTCA JICKIHA, IIPOBOJUTCA ITPAKTUICCKOC 3aHATHC 110 PC-
MICHUIO 3a1a4.

K 3maHusM NOBBIIIEHHOM 3TaKHOCTH OTHOCAT 3aHus 17 staxei u 6osee (BbICO-
ta Oosee 50 m). IIpu Takol BrICOTE MOAAaYa CTBOJIOB HA BEPXHHUE ITAXKH 3aTPYAHUTEN b-
Ha, a HaJeKHas paboTa HACOCHO-PYKAaBHBIX CHUCTEM IPH IOXKape HE TapaHTUPYETCH.



[TosTOMYy B TakMX 3JaHUSAX YCTPAWBAIOT CIENUAIbHBIE TPOTUBOMIOKAPHBIE BOJOMPOBO-
bl CO CBOMMM HACOCHBIMU CTaHIUSIMH, BOJOHAMOPHBIMU M THAPONHEBMOOAKAMH,
00€eCIIeYnBAOIIMMH CO3JaHKE TIOJHOTO PACUCTHOTO HAIoOpa BOJBI JUIA IEJIeH MoKapo-
TymieHus. BHyTpeHHHE BOAONPOBOABI B 3TUX 3JAHUSX YCTPAUBAIOTCS Pa3JACIbHBIMU:
XO3SIMCTBEHHO-TIUTHEBBIE U CAMOCTOSITENIEHBIE TPOTUBOIIOKAPHBIE.

BoaonpoBoj pa30uBaOT Ha HECKOJIBKO 30H, T.€. YCTPAaWBAKOT 30HHOE BOJIOCHAO-
KeHHe. Ero oCymecTBISIIOT IO JBYM CXEMaM: napaiieibHou, KOraa BOJa MOJAETCS B
KQK/IyI0 30Hy HACOCaMH, YCTAaHOBJICHHBIMHU BHU3Y 3/IaHUS; NOC1€008AMENbHOLL, TIPU KO-
TOPOM BOJIA MOJAETCS U3 30HBI B 30HY.

Yucio 30H JIOJDKHO OBITh TakuWM, YTOOBI MaKCUMAaJIbHBIM TUIPOJIAHAMUYECKUM
HaIop Ha OTMETKE HI>KHUX MOKAPHBIX KPAaHOB He npeBbimal 90 M.

T.K. Ha MOXKAPHBIX CTOSKAaX 30HBI yCTaHABIMBaeTCs Oouiblle 12 moKapHBIX Kpa-
HOB U, CIJIEIOBATEIbHO, YCTPOUCTBO TYIIMKOBBIX CETEW HEIOIYCTHUMO, TO BOJOIPOBOJI-
HBIE CETU KaXK/10M 30HBI JJOJKHBI OBITh 3aKOJIHI[OBAHBI.

C 1enpr0 KOHUEHTPAUMU MOKAPHBIX CTPYH, HA MOKAPHBIX CTOSIKAX YCTaHABIIH-
BaIOT CHapeHHBIE MOXapHbIE KpaHbl, 000PY/I0BaHHBIE pPyKaBaMu JAHUAMETPOM 66 MM U
qumHoM 20 M, a Tak)Ke CTBOJIaMHU ¢ HacagkaMu 19 M.

[ToxxapHble HACOCHI TOKHBI UMETh ABTOMATUYECKOE, JUCTAHIIMOHHOE U PYYHOE
yIpaBiieHuE. ABTOMATUYECKOE BKJIIOUECHUE MOKAPHBIX HACOCOB MOXKET OCYIIECTBIATh-
Csl OT peJie YPOBHS, YCTaHABIMBAEMOI'O0 Ha BOJOHAMOPHBIX Oakax, OT CTPYUHBIX pelie
IIPY BOBHUKHOBEHUU JIBIXKEHUSI BO BpEeMsI MTOXKapa B MUTATEIbHBIX TPYOOIIPOBOIAX WITU
nHeBMoOakax. [[ns HamexxHo# paboThl MOXKapHBIE HACOCHI PEKOMEHIYETCS MOJICOEIU-
HATb K MaruCTpaJIbHOMY KOJIbILY, IIPOJIOKEHHOMY B IIOMEILICHUNA HACOCHOM.

[TockonbKy HAMoOp y HUKHUX KPAHOB 30HBI OOJBINE, YEM Y BEPXHHX, JJiA 0Oec-
MEYCHUS] OJIMHAKOBBIX YCIIOBUM MX PabOTHI U MOJYYEHUS CTPYH C paBHOW MPOU3BOIM-
TEJIBLHOCTHIO Y HUKHUX MOXKAPHBIX KPAHOB YCTaHABIMBAIOT quadparmbl, KOTOPHIE yBe-
JMYMBAIOT COMPOTHUBIICHUE MOXKAPHOTO KPaHAa, BCIEICTBUE YETO PACXOJ BOJABI U3 HETO
yMmeHbInaercs. Jluamerp auadparm nmoaoupaeTcs TaKUM, YTOOBI BCE TOKApPHBIE KPaHBI
MPOITYCKAJIN PACUYETHOE KOJIUYECTBO BOJIBI.

B npousBoACcTBEHHBIX 3/1aHUSIX BhICOTOM 50 M U 0ojiee C BEpTUKAIBHBIMHU MpOE-
MaMU TIOXAapHbIE KPaHbl YCTAHABIMBAIOTCS HA TEXHOJOTMYECKUX TUIONIAAKAX, & UX KO-
JMYECTBO U TPeOyEeMblil HAOP ONPEEISAIOTCA UCXO U3 YCIOBUN OpOLIEHUH TEXHOJIO-
TMYECKHUX almnapaToB B MpeAeiaax MEXy MI0Mag0YHON BEICOTOM.

B oOmiecTBeHHBIX 37aHUSAX (T€aTphbl, TOCTUHUIIBI, PECTOPAHbl U T.JI.) BOZHUKA-
IOIIME TIO’KAPBI XapaKTEPU3YIOTCSI OBICTPHIM POCTOM IUIONIAIA TOPEHUS, BHICOKOU TEM-
nepatypoii, 3aapimieHneM. OcoO0eHHO OBICTPO TOKAphl PAa3BUBAIOTCS HA CIICHAX, TJE
COCPENOTOUYEHO MHOT'O CIrOPAEMBIX MAaTEPHUAIIOB.

Jist oGecrieueHust 6€30MacHOM ABaKyallud JIFOJICH W3 3/IaHUN T€aTPOB W yCHEI-
HOM JIMKBHUIAIMH TOKApOB B HUX HEOOXOJIMMO B BO3MOKHO KOPOTKOE BpeMsl MOAATh
0O0JIbIIIOE KOJMYECTBO OTHETYyIIaiero BemiecTa. [[oaToMy B TeaTpaabHO-3pETUITHBIX
MPEANPUITUAX TTPETyCMATPUBAIOT YCTPONUCTBO BHYTPEHHUX MOKAPHBIX BOJOIPOBOJIOB,
CIIPUHKJICPHBIX U JPEHYEPHBIX YCTAHOBOK.

BHyTpeHHsI1 BOAONPOBOAHASL CEThb OOBIYHO YCTpaWBAaeTCs pa3leNbHOM: XO3sii-
CTBEHHO-TIUThEBASI M TOXKapHasi. DTO OOBSICHSIETCS TEM, UTO TOPOJCKON BOJIOMPOBOJ B
OOJIBIIMHCTBE CIy4aeB HE MOXKET OOECIEUUTh MOJIauu MOXKAPHBIX PAcX0/I0B ¢ Tpelye-



MBIM HaIropoM IMpU MAKCUMAJIBLHOM XO3SHCTBEHHO-MUTHEBOM BojionoTpednenun. Kpo-
Me TOro, HE BCErjJa BO3MOXHO OTOOpaTh OT TOPOACKOTO BOJOMPOBOJA M MOKAPHBIN
pacxoq, T.K. ero BenuduHa Hepenako gocturaeT 100 i/c u 6omee. [loaTomy yarie Bcero
BHYTPEHHHE BOJOIPOBOJBI B 3IaHUSAX TEATPOB YCTPAUBAIOT IO CXEME C 3allACHBIM pe-
3€pBYapOM.

[ToxxapHble KpaHbl BO BCEX MOMEIICHUAX T€aTpa, a TAKKE B MPOU3BOJICTBEHHBIX
IIOMEIIECHUSX U Ha CKJIANAX, Pa3MELIAEMbIX B OTAEIBHOM KOPITyCE HA YYacTKe 3JaHUs
TeaTpa, JOJKHBI pacrojaratbCcsi TaKMM 00pa3oM, 4TOOBI Kaxaas TOYKA MOMEUICHUMN
opouanachk AByMsl KOMIIAKTHBIMU CTpysMHU. OJTHAKO, YUUTHIBAsA 3HAUUTEINBHYIO BBICOTY
CLEHBI, JOMYCKAETCs Y KPaHOB, PACIIOJIOKEHHBIX Ha IUIAHUIETE CLEHBI, MOAECPKUBAThH
HaIop, HEOOXOAUMBIN NIJIsi CO3/IaHUs MOKAPHBIX CTPYH MPOU3BOAUTEIILHOCTHIO HE Me-
Hee 5 J1/c Kaxaasi, ¢ BBICOTOM KOMITAKTHOW YacTH Ha 2 M MEPEeKphIBAIOIIEH KOJIOCHUKHU
CLICHBI.

Ha maHmere KOJIOCHMKOBOM CHEHBI TP €ro miomann 10 500 mM? JOIKHO OBITh
YCTAaHOBJICHO HE MEHEE TPeX MOXKAPHBIX KPAHOB, a MpU OOJIbLIEH IJIOIIAU- HE MEHEE
yeThlpex. Ha kaxaoil paboueil ranepee u KOJOCHUKAX YCTaHABIMBAETCS IO ABa MOXap-
HBIX KpaHa, 10 OJJHOMY C IIPaBOM U JIEBOM CTOPOH CIICHBI.

Jlist ynoOcTBa MOJIb30BaHUS MOKAPHBIMUA KpaHAMH UX 1€J1€CO00pa3HO yCTaHaB-
JMBAaTh y BXOJIOB Ha CLIEHY, M KOPUAOPaX, y BXOJOB B paboyue rajiepeu, a TakKe B MpU-
JIETAIONIMX K CIEHE JIECTHUYHBIX KJIeTKaX. [Ipy Halmnumm 3aKpbITHIX JTECTHUYHBIX KJIE-
TOK, BEAYIIMX K pabouyuM rajiepesMm, HeoOXOJIUMO MpEeayCMaTpuBaTh YCTAaHOBKY I10-
JKapHBIX KPAHOB W B HUX. JlJIs OpOLIEHHMS 3pUTEIIBHOTO 3ajia MOXkKAapHbIE KPaHbl PEKO-
MEH/IyeTCsl yCTaHABIUBATh y BXOJOB B mapTep, ampuTeaTp, Ha sIPyChl 3pUTEIHLHOTO 3a-
J1a, @ TAKXKE Y BXOJOB B UEPJIAYHOE IMOMELIEHUE MPU HAIMYHUHU CTOPAEMOI0O MOJBECHOIO
MEePEKPBITUS HAJ 3pUTEIBHBIM 3aJ7I0M. {7151 000py10BaHMsI BHYTPEHHEHN BOJOIPOBOIHOMN
CETU MPUMEHSIOTCA: MOKApHbIE  KpaHbl JUAMETPOM 65 MM C HEMPOPE3UHEHHBIMHU PY-
KaBaMM JUIMHOM 10 M M CTBOJIaMM C HacaJKaMH JUaMeTpoM 19 MM- mpu yCcTaHOBKE MX
Ha TUIAHILETE CLEHBI; MOXXapHble  KpaHbl auamMeTpoMm 50 MM ¢ HENMPOPE3UHEHHBIMU
pykaBamu JiuHOW 10 M M CTBOJIaMU € HAcaJKaMu JUaMeTpoMm 16 MM- Mpu yCTaHOBKE
X Ha KOJIOCHMKAaX W paboyux rajepesx; moxapHsle  KpaHbl auameTpoM 50 MM ¢
HENPOPE3NHEHHBIMH pyKaBamu JJIUHOW 20 M U CTBOJIAMH C HacaJKaMH aIuaMeTpoM 16
MM- IIPU YCTAHOBKE X BO BCEX OCTAIBHBIX MOMEIICHUSX.

[To u3ydeHuro TeMbl KypcaHT (CTYAECHT) JOJIKEH:

3narb: CxeMbl IPOTUBOMOKAPHBIX BOJIOMPOBOAOB 3JaHUN MOBBIIIEHHON 3TaX-
HOCTH. OCOOCHHOCTH BHYTPEHHEH BOJIONIPOBOHOM CETH TeaTpoB. Pasmenienne moxap-
HBIX KpaHOB B Tearpe. OCOOEHHOCTH MPOTHUBOIIOKAPHOTO BOJAOCHAOKEHUSI TTPOU3BO/I-
CTBEHHBIX 3/IaHUI OOJIBIIION TUIOIIA/IH.

Ymern: [I[pou3BoauTh THAPABINYECKUAN PACUYET BOJOIMNPOBOJIOB BBICOTHBIX 3/a-
HUM. PaccumThIBaTh pacxo] BOJIbl HA BHYTPEHHEE MOXKApOTYIlIEHUE TeaTpoB. PaccunThi-
BaTh Pacxo/ia BOJbl HA BHYTPEHHEE MOKAPOTYILICHUE 31aHUI OOJIBIION TUIOLIAIH.

HNmets npeacrabienune: OO0 OCHOBHBIX CXeMaX 30HHOTO BojocHa0xeHus. O Tu-
Max IMoKapHbIX KPaHOB BHYTPEHHEW BOAOIPOBOAHOM ceTh Tearpa. O cxeme HaCOCHOM
CTaHLIUH TeaTpa.



YMeTh NpUMEHsAITh: 3allacHOM pe3epByap 31aHUN MOBBIIICHHON 3TAXXHOCTH IS
yBeIMYeHUs pacxoaa Bojbl. CiapeHHbIE MOKAPHBIE KPAaHbl HA MOKAPHBIX CTOSIKAX IS
KOHIICHTPAILUU MTOKAPHBIX CTPYH.

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

Tema 8. O0csienoBaHue cucTEM MPOTHBONOKAPHOT0 BOAOCHAOKEHHA

[To maHHOW TeMe YMUTAETCS JICKIUS, TPOBOMATCS TMPAKTHUYCCKUE 3aHATHS 1O 00-
CJIC/IOBAaHUIO HAPYKHBIX U BHYTPEHHUX TPOTUBOMOKAPHBIX BOJAOIPOBOIOB.

D¢ hexTUBHOCTH PabOTHl MPOTHUBOIMOXKAPHOW CUCTEMBI JOJDKHA MEPUOAUYECKU
POBEPATHCS, HE JOKUIASACh aBapuiiHO# cutyauuu. [IpoBepky paboToCnOCOOHOCTH O
HamOoJiee BaXXHBIM MMapaMeTpaM TECTUPYIOT WM MPOBOAST HUCIBITaHUSA. JTO HEOOXO-
JTUMO TIPOU3BOAUTH JUIsl BBISBIICHUSI YPOBHS OT/Iauyu TPyOONPOBOJIa, TABIICHUS B CETH U
poBepKH HacocoB. OcylIecTBICHUE MPOPUIAKTUYECKON MPOBEPKHU JTOHKHO OBITH BBE-
PEHO clielHaINCTaM IPEANPUATHS, UMEOIUM JonycK. [IpoBepka BKIrO4aeT:

— TECTUPOBAHMUE MOJAYH BOJIbI U JIaBJICHUS B CUCTEME;

— IIPOBEpPKa 3aTBOPHBIX MEXAHU3MOB KPAHOB.

CymectByronuii B ctpoennn BIIB nepuoandeckn nmpoBepsieTcs M0 HECKOJIBKUM
napamMeTpaM € UCHBITaHHEM ero padorocnocoOHocTH. HopmaTuBbl TexoOcoyKrBaHUs
CUCTEMBbI H3JIOXKEHBI B «MeETOANKEe UCHBITAHUI BHYTPEHHETO MPOTHUBOIOXKAPHOTO BO-
nonpoBoAa» (u3mgano ajast MUC PO B 2005 r.). CornacHo 3TOMy TOKYMEHTY, OOCITY>KHU-
BaHWE BHYTPEHHETO MPOTUBOIIOAKAPHOTO BOJIOMPOBOAA IPEANOJIAraeT MpoBepKy 1 pa3 B
HOJIyTOJIU€:

- paborocniocooHocTH KpaHoB I1b;

— JABJIEHUS B BOJOTPOBO/E;

- 3alI0PHOM apMarTyphl;

— 0XBaTa IUIOIIAAN BOJHOM CTPYEH;

- KOMILUICKTAlUK KaXJ0T0 ToxkapHoro mkada [15].

Takke eXerogHo JOJKHO MPOBOAUTHCS MCHBITAHUE MOKAPHOTO pyKaBa B IJIaHE
YCTOMYMBOCTU K JABJIEHUIO BOJbI M €ro Inepekarka. ExxeMecsuHO MOBEpSIIOT paboTo-
CIOCOOHOCTHh HACOCOB. OCHOBHBIE UCTIBITAHUS YPOBHS JABJICHUS, PETYIHUPYEMOTO HACO-
COM, TOJIOKEHO MPOBOJUTH HAa yJajJeHHOM cTBoJie. [locne ucnbITaHusi COCTaBISIOT OT-
YETHOCTb:

- BEJIOMOCTb O HAJIMYUH HEAOCTATKOB B cucreme [1b;

- IPOTOKOJI O pabOTOCIIOCOOHOCTH KPAHOB;

— aKT KOMIUIEKCHOM IIPOBEPKHU;

- OTYET O MOBEJICHNHU TeX00cTykuBanus [15].

YpoBeHb BOJOOTAAYM TMPOBEPSETCS MOCPEICTBOM H3MEPHUTEIBHBIX MPUOOPOB
BHYTPH CUCTEMBI, BKIIOUass MAaHOMETPHI Ha My(TOBBIX TojioBKax. VcmbITaHust ypOBHS
BOJOOTAAYH ITPOBOJAT IO CIEAYIOLIEH CXeMe:

1. OtkpeiTh mKad I1b 1 0TCOEAMHUTE MOXKAPHBINA PYKaB.



2. Ilpu HanmMyuu NOHMXKAIOUIEH JaBieHre nuadparMbl CTBOJIA €€ TUaMeTp MpoBe-
pseTCs ITAaHT€HIIUPKYJIEM U CBEPSIETCS C YKa3aHHBIMU NTapaMETPAMH.

3. BcTaBKy ¢ MAHOMETPOM IMPUCOECIUHSAIOT K IOKAPHOMY KpaHy.

4. ToxapHbIil pyKaB MOJICOSUHSIETCSI B CUCTEME, a €ro COILIO HAMPABJISIOT B €M-
KOCTH 1151 BOJbL. OMH paOOTHUK IpUIEPKUBAET pyKaB, APYroi MOJKII0YAET BOAY.

5. BxiroyaeTcss moKapHbIM HM3BEIIATENb, OTKPBIBAETCS KiamaH M 3alyCKaeTcs
HacoC.

6. Ha MaHoMeTpe oTpakaeTcsi 1aBJIeHUE BOJIbI, pabouue TaHHbIE CHUMAIOT Yepe3
20-40 cexyH[ CO BpeMEHH ITycKa, KOT/1a JIaBJICHUE CTaOMIN3UPYETC.

7. Ilocie mpoBepKH HACOC OTKIIIOYAETCS, KIIanaH KpaHa MepeKphIBAeTCs, TaHHbIE
(GUKCUPYIOT B )KypHaJle UCTIBITAHUM, YTOOBI Jlajiee COCTaBUTh akT. M3mepurenbHyto amn-
napaTtypy CHHUMAlOT, pyKaB U BCE KOMIUIEKTYIOIIME BO3BPAIIAIOTCS B MEPBOHAYAILHOE
roJioxkeHue [22].

JloxyMeHTaius (pabouuii >KypHaj, akT IPOBEPKHU U TIP.) 3aBEPSAIOT YICHBI KOMHUC-
cuu. Pabora BIIB MoxeT ObITh npu3HaHa 3()(EeKTUBHOM MPU UCIIPABHOCTH BCEU CUCTe-
MbI U OTIEIBHBIX OJI0KOB 000pyAoBaHus. [I0JHOLIEHHOE MCIOJIB30BaHUE aIIapaTyphl
JUTSL TIOKApOTYILIEHHUS] BO MHOTOM 3aBUCUT OT OCBEJIOMJIEHHOCTH U KBAJIM(HUKALIUU TIEp-
COHaJIa, OTBEYAIOLIEro 3a ee padoty. s HUX MepruoanYecKy IPOBOJAT KYpPChl IPAKTH-
YeCKOro o0y4yeHus (0 BHEAPEHUU HOBBIX METOJIOB 3KCIUTyaTalluu, MPOPUIAKTUKHA U 00-
CILy’>KUBaHHUS POTUBOMNOKAPHOU CUCTEMBI 3JJaHU).

B Hacrosiiee Bpems 4acTO IPH IPOBEIECHWHM MOHTa)Ka CHCTEMBl BHYTPEHHEIO
NO’KAPOTYIUEHUS U ITPOCKTUPOBAHKUE JTAHHBIX CHUCTEM OCYILIECTBIISIETCA Pa3HbIMHU Opra-
Hu3auusaMu. OCyIlecTBiIssl aHajiu3 MPOEKTHOM JOKYMEHTAluu, OOHapyKUBAeTCs Pl
npobisieM, KOTOpble MOBTOPSIOTCA W3 pa3za B pa3. Haumboree pacmpocTpaHEHHBIMU
OLIMOKaMU SIBJISIFOTCSl HAPYIIEHUST HOPMATUBHBIX JOKYMEHTOB, KOTOPbIE MOTYT IpUBE-
CTM K BO3HMKHOBEHHUIO HapyUIEHUI paOOThl CHUCTEMBI MOKApPOTYLIEHUS U, KaK Clel-
CTBUE, HAHECEHUIO OOJIBLIEro Bpea OT MoKapa.

[To u3ydeHuto TemMbl KypcaHT (CIIyIIaTesb) T0KEH:

3narb: MeTonuky oOcieAoBaHUs CUCTEM HapyXHBIX MPOTHUBOMOKAPHBIX BOJIO-
npoBOJOB. MeToauKy 0O0CiIeI0BaHUsS CUCTEM BHYTPEHHHMX MNPOTHUBOMOKAPHBIX BOAO-
IIPOBOJIOB.
YMmerb: AHAIUTHYECKU ONPENENATh BOAOOTAAYyY. [[pakTnyecku onpenensars Bo-
JOOTAA4y HapY>KHBIX BOJOTPOBOAOB. OPOPMIIATE pe3yIbTaThl UCIIBITAHUMA.
HNmets npencrasiienue: O npuyrHax CHIWKEHUs Bogootaaun. O ciocobax ymydiie-
HUS IPOTUBOIIOKAPHOTO BOJOCHA0KEHHUS.

Ymerb npumensTh: CTBOJ — BogoMep u TpyOky [Iuto ans onpenenenus pacxoaa
BOJIbI.

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



Tema 9. JxcnepTH3a NPOEKTHHIX MATEPHAJIOB

[To maHHOW TeMe YMUTAETCS JICKIUS, MTPOBOMATCS TMPAKTHUYCCKUE 3aHATHS 1O 00-
CJIEOBAHUIO HAPYKHBIX U BHYTPEHHUX IMTPOTUBOIIOKAPHBIX BOJOIPOBOJIOB.

[IpoekTHBIE MaTEpUalbl COCTOSAT U3 MOACHUTEIIBHON 3aMUCKHU, YEPTEKEU U CMET.

DKcnepTu3y MPOEKTOB HEOOXOAMMO MPOU3BOAUTH MO XONIY JIBMKCHUS BOIBI OT
BOJIOMCTOYHUKA WJIM BOJ03a00pPHOTO COOPYKEHHUS O BOJIOMOTpeOUTENEH, T.€. MolJe-
MEHTHO.

Ilo ucmounuxkam 600ocuHabIceHUss U COOPYIHCEHUAM OISl 3a00pa 600bl HEOOXOIU-
MO MPOBEPUTD: MPABUIIHHO JIM BEIOPAH UCTOYHUK BOJIOCHAOXKEHMSI, TUI U CXEMa pa3Me-
HICHUST BOJ03a00PHBIX COOPYKEHHI; 00ecreuynBaeT M KOHCTPYKIUS MPUEMHOIO CO-
OpYy>KeHHs 3a00p M3 BOJIOMCTOYHMKA PACUETHBIX PACXOJI0B BOJbI HA BCE HYXbI; 3aIU-
HICHBI JIU BOJI03a00pPHBIE COOPYXKEHHUS OT MEXAHWYECKUX MOBPEKICHUN IUIOTaMH,
JBJOM U T.I.; OPEIYCMOTPEHBI JIM YCTPOMCTBA 3alIUThI CUCTEMBI BOJAOCHAOKEHHUS OT
MoNajaHus B HEE Mycopa, JIbJa, PbIObI U T.1I.

Ilo nacocnvim cmanyusm I noovema: KOIWYECTBO U MapKy HACOCOB, COOTBET-
CTBHUE HAIIOPOB M PACXO0JOB PACUETHBIM; BOCCTAHOBJIICHUE HEMPUKOCHOBEHHOTO MOXap-
HOT'O 3araca BOJIbl B 3allaCHBIX U PETYIUPYIOUIUX €MKOCTAX; OecrepeOoMHOCTh pabOThI
HACOCHOM CTAaHIMHU; 3AIIUTY OT THMAPABIMYECKOrO yaapa B HAIOPHBIX BOJOMPOBOAAX
MPEIOXPAHUTEIIBHOM armapaTypou.

Ilo nacocnvim cmanyusim Il noovema: TMI HACOCHOM CTaHIMU (BBICOKOTO WIIU
HU3KOTO JaBJICHUS); KaTerOPUI0 HAJECKHOCTH HACOCHOM CTAHIIMM M COOTBETCTBHE €€
TpeOOBAHMSIM HOPM; KOJIMYECTBO M MapKy HACOCOB, HAJIMYUE YCTAHOBKH PE3EPBHBIX
HACOCOB; IIPaBWJIBHOCTh YCTAHOBKH HACOCOB MCXOJS U3 UX JOIMYCTUMOW BaKyyMMETPH-
YECKOM BBICOTHI BCACHIBAHUS;, 00ECIIEUeHNE 3aJTMBKH BCACHIBAIOIIUX JIMHUMA TTOXKAPHBIX
HAaCOCOB B CJIy4ae UX YCTAaHOBKH BBIIIE HAMHU3ZLIETO YPOBHS BOJIBI B pe3€pByapax B Te-
yeHue He Oosiee 3 MUH (11 BOJOMPOBOJIOB BBICOKOTO JABJICHUS); MPABUIBLHOCT MPO-
EKTHUPOBAHUSI BCACBHIBAIOIIMX M HAMOPHBIX KOMMYHHUKAIMA B HACOCHOM CTaHUUU (I10-
JKapHbIE HACOCHI JIOJDKHBI UMETh CaMOCTOSITEJIbHBIE BCACHIBAIOIINUE JIMHUM); MPABUIIb-
HOCTb pa3MEIICHUs 3allOpHON apMaTyphl, 0OpAaTHBIX KJIAMAHOB; HAJIUYHUE JIBYX HE3aBH-
CUMBIX MCTOYHUKOB SHEPrOMUTAHUS JBUTATEJIE HACOCOB; HAIMYME KOHTPOJIS 3a MC-
MPAaBHOCTHIO CXEM aBTOMATHUKHU; HAJIMYUE YCTPOMCTB KOHTPOJSA 32 YPOBHEM M COXpPaH-
HOCTBIO HETPUKOCHOBEHHOTO MOKAPHOTO 3araca BOJIbl B pe3epByapax U BOJOHAMOPHBIX
OaIHsgX; HAIMYUE CBETOBOM M 3BYKOBOW aBTOMATHUYECKOW CUTHAIM3AIMHU O BKIFOUCHHUH
MO’KAPHBIX HACOCOB; HAJIMYME TeNe(OHHOW CBS3H C MOXKAPHOW OXPAHOW M JUCTIETYEP-
CKUM TIYHKTOM OOBEKTa; MPAaBUIBLHOCTh OKPACKHU IMOMXKAPHBIX HACOCOB; HAJIMYUE MO b-
€MHO-TPAHCIIOPTHOTO OO0OPYAOBAHUS JJIsl SKCIUTyaTalldd apMaTypbl, TPyOOIPOBOIOB,
00OpyZ0BaHUSI B HACOCHOW CTAHIIMM, HAJIMYNE HACOCHOM CTAHIIMW BHYTPEHHETO MPOTHU-
BOIIOKAPHOTO BOAONPOBOAA, IEPBUYHBIX CPEICTB MOXKAPOTYLICHUS; HUIMYHE MMOIbE31a
K HACOCHOW CTaHIIUM C TBEPJIbIM MOKPBITUEM.

Ilo pezepsyapam wucmoii 600bl (ROAHCAPHLIM 8000eMaMm): KOTUIECTBO, TUIT U €M-
KOCTh pe3epByapoB (BOJOEMOB); IPABUIBHOCTh OMpeAeieHUs 00beMa HEMPUKOCHOBEH-
HOT'0 TTOAPHOI0 3araca BOAbI; MPEyCMOTPEHBI JIM MEPHI M0 YBEJIUYEHUIO 3a1aca BOIbI
B pe3epByapax, korga CHull gomyckaercd mpokiaaka BOJOBOJIA B OJHY HUTKY; MPO-
MOPUUOHAIBHOCTD PaCpeeI€HNs] HEMPUKOCHOBEHHOTO MOKAPHOTr0 3araca B pe3epBy-



apax; CpOKM BOCCTaHOBJICHHSI HEIPUKOCHOBEHHOTO IOXKAPHOTO 3amaca BOAbI U COOT-
BETCTBHE UX HOPMATHUBHBIM; HAJIMYKE YCTPOUCTB Uil 3a00pa BOABI U3 PE3EPBYapOB II€-
PEABMKHBIMH ITOKAPHBIMU HACOCAMH M IPABWIBHOCTH MX PacdeTa; COOTBETCTBUE KO-
JMYECTBa TMOXKAPHBIX BOJOEMOB, PACCTOSHUI OT HHMX N0 3[AaHUN TPeOOBAHMUSIM HOPM;
NPAaBUJIBHOCTh Pa3MEIIEHUSI BOJOEMOB W3 YCJOBHS OOCTYXHBaHUS WMHU 3/aHUH, CO-
OPYKEHUU U BUJA MEPEIBUKHON MOKAPHOM TEXHUKH; IPABUIBHOCTh MPOECKTUPOBAHUS
BOJOEMOB B OTHOIIEHUH MX TEIUIO- U TUAPOU3OISIUU; COOTBETCTBUE TITyOUHBI BOAOE-
MOB HOpMaM (3,5 M); BO3MOKHOCTh MEPUOIUIECKON CMEHBI BOJBI B TIO’KapHBIX BOIOE-
Max ¥ croco0 Mojayvu BOJbI B HUX; HAIMYKE B MPOEKTE MOIBE30B U TJIOMIAJ0K C TBEP-
JIBIM TIOKPBITHEM Y BOJOEMOB JUIsl YCTAHOBKHU MOKAPHBIX aBTOMOOMIIEH /Jisi 3a00pa BO-
JIbI 1 COOTBETCTBUE 3TUX IUIOMIAJA0K TpeOOBAaHUAM HOPM; HAJM4KE yKa3aTeael U UCKyc-
CTBEHHOT'O OCBEIICHUS BOJOEMOB ITPH 3a00pe BOJABI U3 HUX B HOUHOE BPEMSI.

[To u3ydeHnto TeMbl KypcaHT (CIIyIIaTeNb) T0KEH:

3Harb: MeTONMKY pacCMOTPEHHs MMPOEKTOB HAPYKHBIX ITPOTUBOIIOKAPHBIX BO-
JONIPOBOJIOB. METOIMKY PAaCCMOTPEHHUS MMPOEKTOB BHYTPEHHUX MPOTUBOIIOKAPHBIX BO-
JONPOBOAOB. MeTouKy 00Cie10BaHNs HapyKHBIX U BHYTPEHHUX MPOTHBONOKAPHBIX
BOJOIIPOBOJOB.
YMmerb: AHAIUTHYECKU ONPENENATh BOAOOTAAYY. [[pakTnyecku onpenensars Bo-
JOOTAA4y HapYKHBIX BOJONPOBOAOB. OPOPMIIATE pe3yJIbTaThl UCIIBITAHUI.
HNmets npeacrasiaenue: O npuynHax CHIKEHUs Bogootaaun. O cnocobax ymydiie-
HUS IPOTUBOIIOKAPHOTO BOJOCHA0KEHHU.

Ymerb npumMensaTh: CTBOJ — BogoMep u TpyOKky [luto ansa onpenenenus pacxoaa
BOJIbI.

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

METOANYECKHUE PEKOMEHJAIIUU 11O ITIOAI'OTOBKE
K 9K3AMEHY

DK3aMeHbl SBISIOTCS (POPMOMl MTOrOBOIO KOHTPOJISL YCIIEBAEMOCTH KYpPCAHTOB
(cymrareneit). OHM POBOASTCS B 00beMe paboyuX MporpaMM 1Mo AUCIUILIAHE.

[{enp 3a4€TOB - BBISIBUTH M OLICHUTHh TEOPETUUYECKUE 3HAHUS, IPAKTUUECKHUE YMeE-
HUSI M HaBBIKM KYpPCAaHTOB (CJIylIaTesei) 3a MOJIHBIA KypC WIM 4acTh (pa3zien) AUCLH-
TIJTUHBI.

DK3aMEeHBI SIBISIIOTCA 3aKJIFOUUTEIbHBIM 3TAllOM W3Y4YEHUs TUCLMILIMHBI B TIOJIHOM
o0beMe WM €€ YacTH, OINpPENIEISIONIMM YPOBEHb TEOPETHUECKUX 3HAHUUW U YMEHH,
NPUOOPETEHHBIX 32 KypC (CEeMEeCTp), pa3BUTHUSI TBOPUECKOTO MBIIUICHHS, YMEHUE CUH-
TE3UPOBATh 3HAHUS U MPUMEHSTh UX B MPAKTUUYECKON AEATEIBHOCTU MOXKAPHOU OXpa-
HBI.



3a4eT U dK3aMeH 110 AUCHUILIUHE IIPOBOAATCA COrJIaCHO [TonoxxeHuro o 3a4yerax u

sk3ameHax MBanosckoro nacrtutyra I'TIC MYUC Poccun.

HepequL BOIIPOCOB K 3K3aMCHY M 3a4€Ty

1. Knmaccudukanus vacocos. IIpiMeHeHrne HACOCOB B MPOTHBOIIOKAPHOM BOAOCHAOXKe-
HHH.
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PaGouune nmapameTpsl HACOCOB, MPUMEHSEMBIX B TPOTUBOIIOKAPHOM BOJIOCHAOKEHUU.
PaboTa eHTpoOeKHOT0 MOKapHOTO HAacoca Ha ceTh. Pabodas Touka.
HacocHo-pykaBHbIE CUCTEMBI, UX BUJbI.
Pacu€T HacoCHO-pyKaBHBIX CHCTEM C PYYHBIMHU CTBOJIAMHU.
[TocnenoBatenbHas paboTa HACOCOB AJIS LIEJICH MOKAPOTYIICHUS.
[TapannensHast paboTa HACOCOB MPH MOJa4€ BOJABI K MECTY MOXKapa.
Oco0eHHOCTH OpraHU3alUU MPOTUBOIMOKAPHOTO BOJOCHAOKEHUS TPU TYIICHUU JIeC-
HBIX TT0’KapOB.
[Tpumenenue aBuanmu MUYC Poccum st obecrieueHuss MPOTUBOIOKAPHOTO BOO-
CHAOKEHMSI PY TYIICHUH JIECHBIX U TOP(MSIHBIX MTOKAPOB.
Knaccudukarus cucrem npoTHUBONOKAPHOTO BOJAOCHAOKEHHUS.
CxeMbl MPOTUBOIIOKAPHOTO BOJOCHAOKEHUSI TOPOJICKUX OKPYTOB.

CxeMbI MPOTHUBOTIOKAPHOTO BOJIOCHAOKECHHS TIPOMBIIIICHHBIX MTPEATPUSITHA.

CxeMbl NPOTUBOIOKAPHOTO BOJOCHA0KEHUS B CENBCKONH MECTHOCTH.

TpeboBaHMe HOPMATHBHBIX JOKYMEHTOB K pe3epByapaM W BOJOEMaM C 3aracamMu
BOJIbI Ha IEJIM HAPY>KHOTO MOXKAPOTYIICHHUS.

OCHOBHBIC KaTETOPUHU BOJIOMIOTPECOUTEIICH.

Pacxom Boabl Ha XO3AHWCTBEHHO-TIMTHEBBIE M MPOW3BOJCTBEHHBIC HYXKIBI M €TO
yd4eT B pacueTrax OOBCAMHEHHBIX XO3SJHCTBEHHO- H IPOU3BOJCTBEHHO-
MIPOTUBOIIOXKAPHBIX BOJAOIPOBOIOB.

TpeOGoBaHusi HOPMATUBHBIX JOKYMEHTOB K OINPEACIICHUIO PacxXoaa BOABI IS 1esen
MO’KAPOTYIIICHUS.

. Pexxumbl BomonoTpebiieHust B 00bIYHOE BpeMS M B YCIIOBHSIX MTOXKapa.

[IpoTuBOTIOKapHBIE BOJOMPOBOJLI HU3KOTO U BBICOKOTO naBieHus. CBOOOIHBIC
HaIOpPHI.

ObecneueHre HaC)KHOCTU pabOThl BOJOBOIOB.

OobecneueHne HaJEKHOCTH pabOThI BOJIOITPOBOIHOM CETH.

TpeGoBaHusi HOPMATUBHBIX JOKYMEHTOB K Pa3MEIIEHUIO U AKCIUTyaTallMH TOXap-
HBIX THJIPAHTOB.

Obecneuenre HAAEKHOCTH pabOTHI TTOKAPHBIX HACOCHBIX CTAHITUH.

XpaHeHUe MPOTHBOIIOKAPHOTO 3aIaca BOAbl B CHCTEMaX IMPOTHUBOIOKAPHOTO BOJIO-
cHabxenus. HamopHo-perynupytomue EMKOCTH.

OO0macTh MPUMEHEHHUST W YCTPOWCTBO CHEIHAIBHBIX MMPOTHBOIIOKAPHBIX BOO-
MIPOBOIOB BHICOKOTO JIaBJICHUSI.

Metonuka o0ce10BaHNS BHYTPEHHUX TIPOTHBOIIOKAPHBIX BOJIOTIPOBOIOB.

[IpumeHenmne gaeTHBIX CTBOJIOB M CHUCTEM OPOIICHHS B MPOTHBOIIOXKAPHOM BOJIO-
CHAOKEHUU.

Knaccudukaiys 1 oCHOBHBIE JIEMEHTHI BHYTPEHHUX MPOTHUBOIOKAPHBIX BOJIOMPO-
BOJIOB.



29. CxeMbl BHYTPEHHUX POTUBOINOKAPHBIX BOJONPOBOOB.

30. TpeOoBaHus HOPMATUBHBIX JOKYMEHTOB K YCTPOWCTBY M JKCIUIyaTallud CHCTEM
BHYTPEHHETO IPOTUBOIIOKAPHOTIO BOJOCHAOKEHUS.

31. IloxapHble mKadsbl, K1accuuKauys 1 OCHOBHbIC TapaMETPHI.

32. IloxxapHble HACOCHBIE CTAHILIMU U BOJOHAIIOPHBIE OAKH.

33. [IpotuBoMnOXKapHBIE BOJAOIPOBOABI 3JaHUIN MOBBIIIEHHOW 3TAKHOCTH.

34. [IpoTuBoNOXkapHOE BOAOCHAOKEHUE TEATPOB.

35. OCOOEHHOCTH TPOTHUBOIOKAPHOTO BOJOCHAOKEHHUSI TPOWU3BOJICTBCHHBIX 37aHUI
OOJIBIION TLIOIIIAJIH.

36. MeToauka pacCMOTPEHHSI POEKTOB HAPYKHBIX MPOTUBOIIOKAPHBIX BOJIOIIPOBOJIOB.

37. Meroguka pacCMOTPEHHUS NMPOEKTOB BHYTPEHHHUX IPOTHUBOIIOKAPHBIX BOAOIPOBO-
JIOB.

38. MeToauka o0cie10BaHNs HapyKHBIX MPOTUBOMOKAPHBIX BOAOIPOBOJIOB.

METOAUYECKHUE PEKOMEHJAIINH 11O BBIITIOJTHEHUIO
AUIIJIOMHOTI'O ITPOEKTUPOBAHUSA

TpeOoBaHus K BBITIOJIHEHUIO JUTUIOMHOTO MPOEKTa yCTaHOBIEHHI [lonoxeHuem o
JTUIIIOMHOM TipoekTupoBannu MiBanosckoro uuctutyta I'TIC MUC Poccun.

BrinonHeHne mUmmioMHoM paboThl (MPOEKTa) UMEET I1EJTb:

- CHCTEMATU3UPOBATh, 3aKPEIUTh U PACIIUPUTH TEOPETUUECKUE 3HAHUSA U MPAKTH-
YECKHE HABBIKU MO CIEUUAIBHOCTH U NPUMEHUTH UX IIPU PEUICHUH KOHKPETHBIX 3a/1a4
MOKAPHON OXpaHbl MO 00ECTEUEHUIO MOKAPHOM 0€30MacCHOCTH W OpraHu3aluu Jes-
TEJILHOCTH OPraHOB YIPABIEHUS W NOOApa3AeiIeHUuM [ oCylmapCTBEHHOM IMpo-
TuBonoxxapHou ciyxosl (I'TIC);



- OMNpEeNeNUTh YPOBEHb MOATOTOBIEHHOCTH CIIyIIAaTeNel K PEIICHUI0 KOHKPETHBIX,
3a/1a4 MPAKTUYECKOW JAESTETbHOCTH OpPraHoB ympaBieHus u noapazaenenuit ['TIC, x
aHaIM3y CIOXKHBIX CHTyalldd B COBPEMEHHBIX COLMAIbHO-3KOHOMHYECKHX YCIIOBHU-
X

- Pa3BUTh HaBBIKA CaMOCTOSITEJIbHON PabOThI, OBJIAJETh METOJIaMH HCCIEIOBAHUS
IIPU pEIIeHUH pa3padaTbiBaeMbIX B IpoeKTe (paboTe) mpoliaeM U BOIPOCOB;

- COBEpIIEHCTBOBATHh HABBIKM MPHUHITHS CAMOCTOATENBHBIX PELIEHUI, UX 000CHO-
BaHUSI U 3aIIUTHI.

[IpumepHbIii IepedeHb TeM JUIUIOMHBIX MPOEKTOB cocTasisiercs kadenpoi (ITpu-
JIO’KEHHUE 2).

[IpeanumnomMHast mpakTUKa MPOBOJUTCS C LETBIO:

- cbopa, 0000mIeHNs U aHamu3a (PaKTUYECKOro MaTepuaia U JPYruX HCXOIHBIX
JTAHHBIX, HEOOXOMUMBIX JIJIsl ycTenHoro BoinoHeHus: BKP;

- U3Y4YE€HUs IMEpPEJOBOro OMbITa pabOThl OPraHOB YINPABICHUS W TOJpa3/aesieHUun
I'TIC B o6nacTu obecnieyeHrs NokapHON 0€30MaCHOCTH HACEJICHHBIX MYHKTOB U 00BEK-
TOB.

MecTto npoBeneHuss NPEeAJUITIOMHOM MPAKTUKU 3aBUCUT OT TE€Mbl JUIIJIOMHOIO
IIPOEKTA ONPEAEIIACTCS HAYYHBIM PYKOBOJUTEIIEM.

[IpeanumioMHasl MpakTHKa MPOBOJUTCA M0 MHIMBUAYAIbHOMY 3aJaHUI0, pa3pado-
TaHHOMY HAay4YHbIM PYKOBOJMTEIEM COBMECTHO C JUIUIOMHUKOM. Ee copepxanue
oIpeseNnsieTcs: TEeMOH U 3aadyamMu npoekra. COop MaTepuaioB 3aKJIF0YaeTCs B TIIyOOKOM
U3YYCHUU MEPEIOBOM TEXHOJIOTHUU MPOU3BOJICTB, IPAKTUKHU MPOCKTUPOBAHUSI OOBEKTOB
U 0COOCHHOCTEH MX MPOTHBOIOXKAPHOU 3aIIUTHI, OMBITA TYIICHUS MOXKAPOB, IKCIUTya-
Talliy TOYXKapHOW TEXHUKH U T.J. Huke mpuBOASTCS NMpUMEpHBIE BOMPOCHI, MOJIeKA-
1€ PACCMOTPEHUIO TIPH MPOXOKACHUH MPEITUTUIOMHON IPAKTUKH.

IIporpamma npeaaunmiIoOMHONH NPAKTUKH
1. O3HakoMJIeHHE C TPOU3BOJICTBEHHON CTPYKTYpPON MNPOMBIIIJIEHHOTO MPEANPUSITHUS
(oOBemuHeHuUs ).
2. O3HaKOMJIEHHE C TEXHOJIOTUYECKUMHU MPOLIECCAMHU LIEXOB U YYACTKOB.
3. O3HakoMmjeHHE ¢ pabOTON WHIKEHEPHBIX CHUCTEM MpeanpusTusi (BOIOCHAOKEHHUE,
BEHTHWJISIMS, OTOTUICHUE, JIEKTPOCHA0KEHUE, aBTOMATHKA U JIPYTHE).
4. O3HakOMJIEHHE C OpraHu3anued padoTbl MO COOJIIOJACHHUIO MPOTUBOMOKAPHOTO pe-
KUMA.
5. O3HakoOMJICHHE C OpTaHu3aIell pabOThI MO BHITIOJHEHUIO TPEOOBAaHNI HOPMATHBHBIX
JIOKyMEHTOB B 00JIACTH MOKapHOU 0€30MacCHOCTH.
6. M3ydyeHue mokapoB3phIBOOMACHBIX CBOMCTB BEIIECTB M MAaTEPUATIOB, OOPAIIAOIINX-
Csl B TEXHOJIOTUYECKOM IIPOILIECCE.
7. AHanu3 MOXKAapHOW OMACHOCTH TEXHOJOTHMYECKOIo Mpoliecca MPOU3BOJCTBEHHOTO
00BEeKTA.
8. IlpoBeneHue aHaM3a CTAaTUCTUYECKUX JAHHBIX O MOXKapax Ha TpeAnpustuu (Ha
NPEeANPUATUIX JaHHOU OTpaCiin).
9. M3yueHne TeXHOJIOTUU COOTBETCTBYIOIIETO MPOW3BOACTBA U MEPCIICKTUBBI €€ pa3BU-
THUS.
10. 3yueHue miaHoOB TYIICHUS TIOKapOB U JIMKBUJIALIMK aBApUi Ha MPEIIPUSTUHN.



11. N3yyenue ocoOeHHOCTEN MPOTUBOIOKAPHOM 3aIUTHI TEXHOJOTUYECKUX MPOLIECCOB
COOTBETCTBYIOIIUX ITPOU3BOJCTB.
12. N3yuenue nepeaoBoOro onbiTa o NpeJoTBpaieHUIO MOKapPOB.

Nudopmanuonnoe odecnevyenne JUCHUILTUHBI
1. MynbTuMeauiinbie npe3eHTanuu B cpeae Microsoft PowerPoint.
2. CnpaBOYHO-UH(POPMALIMOHHBIE IPOTPAMMBIL:
- DnekTpoHHas 0a3a MaHHBIX JOKYMEHTOB IO moapHou OezonmacHoctn HCUC
I1b;

3. IlporpaMMHBIE CpencTBa:
- oOpa3oBareNbHbIN cepBep MHCTUTYTA, AHaekce, Google.
- KomnsrorepHas nporpamma-umMuTaTop 1adopatopHoil padotsl «MccnenoBanue
XapaKTEPUCTHK LIEHTPOOEKHOIO HACOCA».

- KomnsrorepHas nporpamma-umMuTaTop 1adopatopHoil padotsl «MccnenoBanue
IIOCJIEZ0BATEIBHON U MapajlIeIbHON pabOTHI IEHTPOOEKHBIX HACOCOBY.



[Tpunoxenue 1

IIpumepsl pacyera padboYHuX XapaKTePUCTHK HEHTPOOEKHBIX HACOCOB

IIpumep 1. LleHTpOoOEKHBINA HACOC, YCTAHOBIEHHBIM HA BBICOTY 1,5 M OT ypOBHS
xuakoct (0 =1050 xr/M>) B €MKOCTH, MOJAET 3Ty KUAKOCTH MO TPYOOIIPOBOLY AHA-
metpom 0,1 M B kommaectse 0,0055 M3/c Ha BeICOTY 4 M B anmapar ¢ aasieHueM 196,2
klla. OO1iee ruapaBInueCcKOe COMPOTUBIICHUE BCACHIBAIOLIETO U HATHETATEIBLHOTO TPY-
6orpoBosioB 3 M. [lokazanue MaHomerpa, IpUCOECAUHEHHOTO Ha ypoBHE 0,5 M OT ocu
Hacoca, 167,6 xIla, BakyymmeTpa nepen Hacocom 12,4 xlla. /laBineHue B €eMKOCTH, U3
KoTopou nojaercs xkuakocts 98,1 klla. KII/] nacoca 0,6.

OnpenenuTs HAMop, MOJIE3HYIO U MOTPEOISIEMYIO MOIITHOCTh HAcOCA.

Penienue:
Hamnop Hacoca 1o 3HaueHHUsIM JaBJICHUM B EMKOCTSIX M MOTEPb HAopa B TPyOOIpoBO1ax

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, ToTpediisieMas 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;, gactote
BpanieHus n;, KodpPUIMEHT moje3Horo aerucTBus 1. OnpeaenuTb Kakoi MOIIHOCTH U
YacTOTHI BPAIEHUS] HEOOXOJUMO YCTAaHOBHUTD 3JIEKTPUUECKHUM IBUTATENb, YTOOBI TTOBBI-
CUTh noj1auy Hacoca A0 Q.. Kak u3menurcs Hamnop Hacoca?

Pemenne:
1. PaccunThiBaeM 4acTOTy BpaIllCHUS MPU YBEJIMYEHUH MOJA4YU HACOCA.
Q _n
Q 2 n 2
nz—Qﬁ“JMBgzﬂm=2ﬁ9M%MH
Q, 0,034

2. PaccuutbeiBaeM noTpeOIsieMy0 MOIIIHOCTh HAcOca MpH 3aJaHHOM MoIaue.
_pgH Q, 998,23-9,81-95-0,034 _49.4%Br

' 1n-1000 0,64 -1000 ’

rae:  p — mWIOTHOCTH Boasl pu 20 °C, kr/m® (nmpunoxenue 4, Tadm.1);

g — YCKOPEHHE CBOOOIHOIO HafeHus, M/C>.
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, pu 3TOM Hanop yBeauuurcs 10 118,68 M.

Ipumep 4. s nomgauu 20 1/c Boawl ¢ HartopoM 10 M IeHTpOOEKHBIN HACcOC TMO-
TpedssieT 2 kBT MontHocTH. OnpenenuTth, Kak U3MEHUTCS 10Jlaya, Harop U moTpedJise-
Masi MOIIIHOCTh, €CJIM HACOC 3aMEHHJIM Ha MOAO0OHBIN, HO paboyee KOJIeCO BpaIlaeTcs ¢
YABOCHHOM YaCTOTOM.

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



Q,=Q2;

1
Q.= 20-2=40 n/c.
2. OHpCILCHHGM Haltopa HaCcocCa IIpU UIBMCHCHUU 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
00CTy)KHBAeT IBYXAITaXKHOE MPOU3BOACTBEHHOE 31aHue II cTeneHn orHecTONKOCTH Ka-
teropuu B ¢ BbicOTOM momenienuii 8,2 M 1 pazmepamu B 11aHe 24 x 60 M (06bem 23616
M),  OnpenenuTs TakkKe AMAMETP MOKAPHBIX KPAHOB, KOTOPBIMH JOJDKHA 000pY[I0-
BaThCSl BOJONPOBOIHAS CETh U PACCTOSIHUE MEXKAY HUMM.

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 BHYTpEHHEE MOXKApOTYLIEHUE B MPOU3BOI-

CTBEHHOM 3JIaHMHU BBICOTOM 710 50 M Tpedyerca 2 ctpym o 5-1073 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).
[Ipy 5TOM JEHCTBHMTENLHBIA Pacxoid cTpyd pased 5,2:107° m¥/c, Hanop y moxxapHoOro
kpaHa 19,9 M, a komnakTHas yactb cTpyu Re=12 M. (CI1 10.13130.2009, Tab. 3).

3. PaccTosinue Mex1y OKapHbIMU KPaHAMH.
Hcxons u3 yecinoBust 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 auamMeTpoM 13 MM, HEOOXOAUMBIN 1JIsI O-
Jy4YeHHs CTPYHU € pacxoiom 2,5 J/c.

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

Omeem: H= 18,06 m

IIpumep 3. Onpenennut MUHUMAJIBHBIM HANop y MOKapHOro Hacoca, oOecredynBa-
IOLIEro paboOTy BHYTPEHHUX IOKAPHBIX KPAaHOB TEATPAJIILHOIO 3[aHUS, €CIIH CaMbIA
yAAJIEHHBIN MOKapHBINA KpaH ITHaMeTpoM 65 MM pacrosioskeH Ha BbicoTe 20 M 1 000py-
JIOBaH HEMPOPE3MHEHHBIM PYKAaBOM JUIMHHOW 10 M M CTBOJIOM C HacaJKOM JUAMETPOM
19 mm. [IpousBonurtenbHOCTh cTpyH 6,3 51/c. [loTepu Harnopa Bo BHyTpeHHEHN 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. PaccuutbiBaeM NOTEpU HAMIOpa 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. PaccumThiBaeM HEOOXOAMMBIM HAMOp Yy TOXKApHOTO KpaHa, OH OMPEIENIseTCsS 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 MOJIHSTHI CTBOJIBI C HacagkamMu auaMeTpoM 19 mwm, cocrasisier 25 M. [logaua Bojb
OT KOJIOHKH, YCTAaHOBJIEHHOW Ha THUJPAHT, OCYIIECTBISETCS MO HEMPOPE3UHEHHOU PY-
KaBHOM JTMHUU aAuameTpoM 66 MM u mammHHOM 120 M. Pacxox Boawl U3 cTBOJIA AOJHKEH
OBITH HE MeHee 5 Ji/c.

Jano:

dp= 66 mm;

z=25 M;

L=120 m;

[=20Mm;

di= 19 mm;

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

h,=nS,Q’=60,077- 5= 11,55 m

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

KosnmuecTBo pykaBoB.

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

H= S:Q*= 0,634 5°= 15,85 m

Conporusiienne Hacankanpu auamerpe 19 mm Sp,=0,634.
3.PaccuntbiBaeM HEOOXOIMMBIN HAMOpP y THUAPAHTA, OH OMPEICISIETCS KaKk CyMMa I10-
TEpb HAMOpa B PyKaBe U HANopa y HacaJKa.

H=z+h+H=25+11,55+15,85 =524 ™

Omeem: H=52,4 M

Ipumep S.  OnpenenuTs BO3MOXKHBIN PacXo BOABI OT MOKAPHOTO KpaHA JUaMET-
pom 50 MM, 000pYI0BAaHHOTO HEMPOPE3MHEHHBIM PYKABOM JUIMHHOW 20 M U CTBOJIOM C
HACaJKOM AUAMETPOM 16 MM, €Ciiu rapaHTUPOBAHHBIA HAMOP y MOXKAPHOrO0 KpaHa CO-
crasisieT 20 m.

Jlano:
d= 50 mm;
[=20wm;
d;= 16 mmM;
He: =20 M
Haumu: Q?
Pewenue:
1. PaccuuTthiBaeM pacxo]i 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

ITpumep 6. OnpenenuTs BO3MOKHBIN pacxo/l BOJbI OT IIO’KapHOT0 KpaHa Jna-
MeTpoM 65 MM, 00OpYJOBaHHOI'O HEMPOPE3UHEHHBIM PYyKaBOM UIMHHON 20 M u
CTBOJIOM C HacaJKoM JuaMeTpoM 19 mMm, eciau rapaHTHUpOBaHHOE M30BITOUYHOE J1aB-
nenre B 0aKe TUAPOIMHEBMATUYECKON ycTanoBKY 4,2 10° ITa. IToxkapHBIi KpaH, pac-
MOJIO’KEHHBIN Ha BbIcOTEe 20 M OTHOCHUTEIHHO YpOBHS Oaka MHEBMAaTUYECKOW ycTa-
HOBKH, IOTEPH HAIIOPA BO BHYTPEHHEM CETU 5 M.

Jano:
d= 65 mm;
[=20Mm;
dy= 19 mm;
P=42"10%
z=20 M;
hyy=5 M
Haumu: Q?
Pewenue:
1. PaccunTteiBaeM Hanop npu KOTOPOM IPOUCXOIUT UCTECUEHHUE.
H=P/pg=4,2-107/1000-9,81 = 42,86 m
2. PaccuntbhiBaeM pacxoj BOJBI OT MTOKApHOIO KpaHa.
H =z + hyy + hpy+ 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 «IIpoTrnBonoxkapHoe BOIOCHAOKEHUE»

1. AHanu3 u 00OCHOBaHWE HOPMATHMBHBIX TPEOOBAHMUU MO pacxoiam BOJABI IS
1eJIei HapyKHOTO MOKapOTYIICHUS TPOU3BOCTBEHHOTO 3/1aHUS.

2. YCOBepIIEHCTBOBAaHUE CHUCTEM HAPY>KHOTO MPOTHUBOMOXKAPHOTO BOJOCHAOXKE-
HUS C YYETOM TpeOyeMbIX pacxojl0B BOAbI HA 1€ HAPY>KHOTO TOKApOTYIIEHUS TIPO-
U3BOJICTBEHHOI'O 3/IaHMUSI.

3. Pa3paboTka KOMILUIEKCa MEPONPUATHI MO MOACPHU3AIUU CUCTEM IPOTUBOIIO-
KApHOr0 BOJIOCHAOKEHHUS 3aHUS TTOBBIIIEHHOMN 3TaKHOCTH.

4. Pa3paboTka KOMILJIEKCa MEPONPUITUNA IO MOAEPHU3ALIUN CUCTEM MPOTUBOIO-
KAPHOTO BOJIOCHAOKEHHSI XUMUIECKOTO 3aBO/IA.

5. Pa3paboTka KoMILIeKCa MEPONPUITUI TTO MOJACPHHU3AINKU CUCTEM MPOTUBOIIO-
’KAPHOTO BOJIOCHAOKECHHSI HACETICHHOTO MTyHKTA.

6. PazpaboTka KOMIUIEKCAa MEPOTIPUITUI IO MOJCPHHU3ALMKU CUCTEM MPOTHUBOIIO-
KAPHOTO BOJIOCHAOKECHHSI 3AaHUS C MACCOBBIM IIPEOBIBAHUEM JIFOCH.

7. PazpaboTka KOMILJIEKCa MEPONPUITUI TTO MOJACPHHU3AIMKU CUCTEM MPOTUBOIIO-
’KapHOro BoJIOCHa0keHHs Ha 0a3ax HeTH U HE(PTEPOAYKTOB.

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

9. Pa3paboTka KOMILIEKCAa MEPONPUATUN IO MOJAEPHU3ALUU CUCTEM MPOTUBOIMO-
’KAPHOTO BOJIOCHAOXKEHUSI )KUBOTHOBOJUECKOTO KOMILIEKCA.

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

11. IIpoexkTupoBaHne BHYTPEHHETO INPOTHUBONOKAPHOIO BOJAONPOBOJA HA MPO-
MBIIIJICHHOM TIPEINPHUSITHH.

12. MonepHH3aIsi CUCTEM BHYTPEHHETO MPOTHUBOIMOKAPHOTO BOIOCHAOKEHHUS
00BEKTa C MaCCOBBIM MPEOBIBAHUEM JTHOJIEH.

13. UccnenoBanue ruipaBIndeCKUX COMPOTUBIICHUM NPU MPOEKTUPOBAHUHU CH-
CTEM MPOTHUBOIOKAPHOTO BOAOCHAOKEHHUS.

14. VccnenoBanre THIPABIMYECKUX COMPOTUBICHUN TIPU IKCIUTyaTaIllil CUCTEM
IPOTUBOIIOKAPHOTO BOJOCHAOKEHHUS.

15. AHanmu3 coCTOSIHUSI POTUBOTIOKAPHBIX BOJAOMPOBOIOB HA OOBEKTE U UX MO-
JepHU3ALINA.

16. IlpoexkTupoBaHHE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOIO BOJOCHAOKEHUS
TOpPOJICKOTO OKpyTa.

17. IlpoekTupoBaHHE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKEHHUS
XUMHYECKOTO TIPETPUSTHS.

18. IlpoexkTupoBaHWE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKCHHS
MHOTO()YHKIIMOHAJILHOTO KOMILIEKCa.

19. IlpoexkTupoBaHHE CHUCTEM HAPYKHOTO MPOTHBOIOKAPHOTO BOJOCHAOKEHUS
HedTenepepadaThIBAIOLIETO MPEATPUSITHSL.



20. ITpoekTrpoBaHUE CUCTEM BHYTPEHHETO MPOTHUBOMOXKAPHOTO BOJOCHAOKEHUS
LEHTpa KyJIbTYPbI U OT/IbIXA.

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

22. Pa3paboTka KOMIUIEKCAa MEPONPUATUN TT0 00ECIIEUECHHUIO HAJCKHOCTH CUCTEM
MIPOTHUBOIIOKAPHOIO BOJOCHAOKEHUS rOpOa C YIETOM IEPCIEKTUBBI €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 NIPU HAIWYUU 3/IaHUN PAa3TMYHON (PYHKIMOHAIBHON MOKApHOM OmacHo-
CTH.

25. UccnenoBanue TUAPABINYECKUX CONPOTUBIECHUN B PYKaBHBIX CHCTEMAX.

26. HMccnenoBanme ruapaBiInYeCKUX CONPOTHUBICHUN B MPOTHUBONOYKAPHBIX BO-
JOMPOBOAAX.

27. UccnenoBanue BIUSIHUS TOJMMEPHBIX J00ABOK HAa THIPABIUYECKHUE COIPO-
TUBJICHUS U JAIBHOCTH MOJIETA MOKAPHBIX CTPYH B CUCTEMAax MPOTHBOMOKAPHOTO BO-
TOCHAOKEHUS.

28. HccnenoBanne KaueCTBEHHBIX XaPAKTEPUCTUK BOJSHBIX MOKAPHBIX CTPYH.

29. Pa3paboTka KOMIBIOTEPHBIX JTA0OPATOPHBIX KOMILIEKCOB MO MCCIIEI0OBAHUIO
TUJIPaBIMYECKUX CUCTEM B IPOTUBONOKAPHOM BOJJOCHAOKEHUH.

30. Pa3zpaboTka MepONpHUATHI MO YCOBEPIIEHCTBOBAHUIO CHUCTEM IPOTHBOIIO-
’KAPHOTO BOJOCHA0XKEHUSI KMHOTeaTpa ¢ pa3pabOTKONl BHYTPEHHErO MPOTHBOIIOXKAP-
HOT'O BOJIOIIPOBOJA.

31. Pa3paboTtka cuctemM MpOTUBOMOKAPHOI'O BOJOCHAOXKEHUS MPHU TYIIECHUU JIeC-
HBIX U TOP(PSHBIX MOXKAPOB.

32. Pa3paboTka MepOnpHUsITHI MO YCOBEPIIEHCTBOBAHUIO CHCTEM MPOTUBOIO-
KapHOr0 BOJOCHA0KEHHSI HHCTUTYTA.

33. Pa3paboTka MepomnpusITHN MO YCOBEPILIEHCTBOBAHUIO CHUCTEM MPOTHUBOIIO-
KApPHOTO BOJIOCHAOKEHUS OOJILHUIIBI.

34. Pa3paboTka KOMILJIEKCA MEPONPUATUA IO MOJACPHU3ALMNKU CUCTEM MPOTHUBO-
MOXKAPHOTO BOJOCHAOKEHHUS 1l€Xa MOArOTOBKH MEepeKauku HePTH MECTOpOXKIie-
HUSL.

35. IlpoexkTupoBaHHE CHUCTEM HAPYKHOTO MPOTHUBOINOXKAPHOTO BOJOCHAOKEHUS
babpukmu.

36. [IpoexkTrpoBaHNE CUCTEM BHYTPEHHETO MPOTHUBOMOXKAPHOTO BOJOCHAOKECHHUS
JETCKOTO J0MA.

37. Pa3paboTka MEpONpHUsATUH MO YCOBEPIICHCTBOBAHUIO CHUCTEM BHYTPEHHETO
MPOTUBOMOXAPHOTO BOIOCHAOKEHHS IETCKOTO I0Ma.

38. Pa3paboTka KOMILUIEKCA MEPONPUATUNA MO MOJACPHU3AIMH CUCTEM MPOTHUBO-
MOKapHOTO BOJOCHA0KEHUSI BOEHHOTO TOCITUTAIS.

39. [Ipumenenue ckuH-3QdeKTa s U3yYeHus: HapsHKEHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSI IPOTUBOMOKAPHOTO BOJIOIIPOBOJIA.



