®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»

MeToanyeckue peKOMeH AU

JISl CAMOCTOATEJILHOU PadoThI

00y4YarOIUXCA N0 AUCHMILIIMHE
«IIpoTuBONOKAPHOE BOAOCHAOKEHM E»

(cienmanibHOCTH 20.05.01 «IloxkapHast 6€301acHOCTEY)

HNBaHOBO



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

20.05.01 «IToxapnas 6e3onacHOCTb») — MIBaHOBO: MIBaHOBCKasl MOKapHO-CIIacaTeabHas
akagemus I TIC MYC Poccun, 2019.- 38 c.

Meroanueckiue PpEeKOMEHIAlMU COJAEpk AT KpaTKOe H3JI0KEHUE JUCIUIUIMHBI
«IIpoTUBOIIOKapHOE BOJOCHAOKEHHE» B COOTBETCTBUU C TPEOOBAHUSIMU TOCYJap-
CTBEHHOT'O CTaHJlapTa U pabouei mporpamMmbl Kypcea «IIpoTuBonoxkapHoe BojgocHa0xke-
HUE», PEKOMEHAINK 0 TUIAHUPOBAHUIO M OpraHU3allMi BPEMEHHU, HEOOXOAMMOTro 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 KOHTPOJIbHOM padoTe,
KypCOBOMY IPOEKTY (B COOTBETCTBUHU C YUYE€OHBIM IUIAHOM); PEKOMEHJALMU O MOJr0-
TOBKE K 3a4€Ty; pa3bsCHEHUS 10 MOBOAY PabOThI C TECTOBOIM CUCTEMOM Kypca.

[Ipennasnaueno myist oOydvaromuxcsa no crnenuanbHocT 20.05.01. «Iloxkapnas
0€30MaCHOCTh.

© UIICA UI'TIC MYC Poccun, 2019



OI'/TABJIEHHUE

BBEJIEHUE

METOJNYECKHUE PEKOMEHIALIMN [1o N3YUYEHUIO
JUCHUITJIMHBI

Tewma 1. OcHOBBI TeOpUHM HacocoB. HacocHO-pykaBHBIE CUCTEMBI

Tewma 2. [IpoTBOMNO)KapHOE BOJOCHAOKEHHUE MOCEIEHUI, TOPOACKUX OKpYI'OB U

IIPOMBIIIIEHHBIX 00BEKTOB

Tema 3. Pacxozpl BOJbI ¥ HALIOPBI B HAPYKHBIX POTUBOIIOKAPHBIX BOJOIPOBOIAX
Tema 4. ObecrieueHre HaJEKHOCTH pabOThl CUCTEM MPOTHUBOINOKAPHOTO BOJIOCHAOXKE-
HUS

Tema 5. CnenuanbHble Hapy>KHbIE IPOTUBOIOKAPHbBIE

BOJIOIIPOBO/IBI BBICOKOT'O JIaBJICHUS

Tema 6. IIpoTuBONIOXapHOE BOAOCHA0KEHNE BHYTPH 3AaHUN

Tewma 7. CnenuanbHble BHYTPEHHUE POTUBONOKAPHBIE BOIOITPOBOIBI

Tema 8. DkcrepTu3a NPOEKTHBIX MAaTEPUAIIOB M 00CIEA0BAaHUE CUCTEM MPOTUBOMOKAP-
HOT'O BOJIOCHA0KEHUS

METOJUYECKHUE PEKOMEHJALIMU 11O BBIITOJIHEHHIO
KYPCOBOI'O I[TPOEKTA

METOJUYECKHUE PEKOMEHIALIMA 11O [HOAT'OTOBKE
K3AYETY

METOAMYECKHNE PEKOMEHJALINN 110 BBITIOJIHEHUIO

JAUIDIOMHOTI'O ITPOEKTUPOBAHU A

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

[TPUJIOXEHME 2. [Tpumepsl onpeaeneHus: pacxo/ia, Harnopa BOAbl U YKCIia MOXKAPHBIX
CTpyH

[MTPMJIOXKEHME 3. [IpuMepHblii IepedyeHb T€M BBIMTYCKHBIX KBAJIM(PUKAMOHHBIX pa-
0ot no aucuuniauHe «IIpoTuBonoxkapHoe BOJOCHAOKEHHE



BBEJAEHHUE

[Tpu Goprbe ¢ mokapaMu BOMPOCH MPOTHUBOMOKAPHOTO BOJIOCHAOKEHHSI BCETaa
OBLIIM M OCTAOTCS B LIEHTpe BHUMaHUs. [IpoTuBOIIONKapHOE BOAOCHA0KEHUE - KOMIUIEKC
WHXEHEPHBIX COOPY>KEHUI M OPraHU3alMOHHBIX MEPONPUITHI, C MOMOIIBIO KOTOPBIX
o0ecrnieunBaeTcs mojiaya BOJbI K MECTY MoXKapa

Juctumnuna «lIpoTuBonoxapHoe BOIOCHAOKEHUE SBISIETCS OCHOBOM AJISt U3Y-
YEHUsI TaKUX MNPOPUIMPYIOIMX AMCUMILINH, Kak «lloxkapHas 6e30macHOCTh B CTPOU-
TenbCTBE», «lloxkapHas TakTuka», «[loxapHas TexHuka», «lIpons3BoacTBeHHas U MO-
JKapHasi aBTOMaTHKA».

[enbto n3ydenus qucuuiuiniabl  «lIpoTrBonokapHOE BOJOCHAOKEHHE) SABIIAETCS
prOOpETEHNE CIYIIATENSAMA TEOPETUUYECKUX 3HAHUN 110 METOJUKAM pacdyeTa HaCOCHO-
PYKaBHBIX CHCTEM, OIIPENEIICHUs PacXxoJa BOJBI U HAOpa B HAPYXKHBIX U BHYTPEHHUX
IIPOTHUBOIIOKAPHBIX BOAOIPOBOAAX, 0OECIICUEHHUIO HAJIEKHOCTH PabOThl CUCTEM MPOTHU-
BOIO>KAPHOTO BOJIOCHA0XKEHMSI, MTPOBEJACHHUIO 3KCIEPTHU3bl MPOECKTHBIX MATEpUAJIOB U
MPAKTUYECKUX HABBIKOB MO OOCIEAOBAHHUIO CHUCTEM IMPOTHBOMOXKAPHOTO BOJOCHAOMKE-
HUSL.

3agayaMu JUCHUIUIAHBI SABJISIIOTCS:

- TeopeThyeckass M MpaKTUYecKass MOATOTOBKa OyAyIIUX CHEHHAIUCTOB K
PEIIEHUIO BOIIPOCOB MOKApHON 0€30MaCHOCTH 0OBEKTOB B 00JIACTH IPOTHUBOIIOKAPHOTO
BOJOCHAOKEHMUS,;

- IpuoOpeTEeHNE 00yYaeMbIMU TEOPETUUECKUX 3HAHUM U MPAKTHUYECKUX HABBIKOB
M0 OBJAJEHUIO METOJAMU THJIPABIMYECKOTO pacyera CUCTEM IOJayd BOJBI K MECTY
noxapa;

- IppoOpeTeHNEe 00y4YaeMbIMU TEOPETUUECKUX 3HAHUM U MPAKTHUYECKUX HABBIKOB
10 OBJIQJICHUIO METOJIaMH O00CIIEIOBAHUSI CUCTEM MTPOTUBOIOKAPHOTO BOJJOCHAOKEHUS.

Jucnumiuna «IIpoTruBonokapHOe BOAOCHAOKEHUEY» OTHOCUTCS K 0a30BOM 4acTu
npo¢eCCUOHAIBHOTO IIMKJIa OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl IMOJTOTOBKHU
CIeIUAIIUCTA.

Conepxanue Kypca Oa3upyercss Ha CICIYIOIMIMX 3HAHUSAX MO JUCHUILUIMHAM
«Brpicmas MaremaTtukay, «Pusukay, «l 'uapabnukay, «[lokapHas TeXHUKay:

- OCHOBHBIC MOHSTHS BBICIIIEH MAaTEMAaTHKH;

- OCHOBBI 00IIIEH, HEOPTaHUUECKOU, PU3NUECKON, KOJUTOUTHON U OpraHuYeCcKOn
XUMUH;

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

- OCHOBHBIE 3aKOHBI TUJPOMEXAHUKH;

- METOJIbl TUAPOIMHAMUYECKUX PACUETOB;

- YCTpOHCTBO, TEXHHYECKHE XapAKTEPUCTUKU TIOKAPHOM TEXHUKU U
000py10BaHUS.

B pe3ynbraTte nzydeHus TUCHUIUIMHBI O0yYarOIUNCS TOTKEH:

3namy:

- (Qu3MYecKue BEJIMYMHBI, TOTPEIIHOCTH, METOAbl U3MEPEHUM, CpeCcCTBa
U3MEPEHUN U OCHOBBI TEXHUYECKOTO PETYIMPOBAHUS;



-  NOpUHLMIBL  O00ECleYeHUs HaJACKHOCTH CHUCTEM  IPOTHUBOIOXKAPHOIO
BOJIOCHAOKCHHS;

Ymemes:

- TPOBOJUTH pacueThl HAIEKHOCTH U PAOOTOCHOCOOHOCTH TEXHUYECKUX
CUCTEM;

- olecrieynBaTh TEXHUYECKYI0 TOTOBHOCTh TMOKapHOW TEXHUKU H
000pyIOBaHU;

- TPUMEHSTh HOPMATHUBHO-TIPABOBBIE W HOPMATUBHO-TEXHUYECKHE AaKThl,
periiaMeHTUPYIOIINE MOKApHYI0 0€30MacHOCTb 3[JaHUM, COOPYKEHUM, MPEANPUITUN U
HACEJICHHBIX ITYHKTOB, a TAKXKE JIEATEIbHOCTD MOKAPHOU OXPaHBI;

- TPOBOJUTH aHAIM3 U pa3padaTbiBaThb MEPOIPHUSATHS, HAMpPABICHHbIE HA
MOBBIIICHHUE TPOTUBOIIOKAPHON YCTOMYUBOCTH HACEIICHHBIX MTYHKTOB M OpTraHU3aIuil.

Bnaoembs:

- HaBbIKAMU TMPOBEACHUS MEPONPUATUNA 1O HAA30pY 3a BBINOJHEHUEM
YCTaHOBJICHHBIX TPEOOBAaHUI MOKAPHOI 0€30MACHOCTH.

[Ipouecc ocBoenuss AucHUIUIMHBL  «l[IpoTHBOMOXapHOE  BOJOCHAOKEHHUE
HaIpaBJjeH Ha (OPMUPOBAHUE CIETYIOUIUX KOMIIETEHIIHI:

OOILIEKYIbTYPHBIX:

- CHOCOOHOCTh K a0CTPaKTHOMY M KPUTHYECKOMY MBILUIEHUIO, UCCIEAOBAHUIO
cpenbl ooutanus (OK - 3);

- CIIOCOOHOCTH PabOTATh CAMOCTOSATENBHO, MpUHUMAaTh perienus (OK-6);

- CIIOCOOHOCTh HCIIOJIb30BAaTh HAaBBIKU pabOThl ¢ MH(pOpMaLuend U3 pa3IMuHbIX
MCTOYHUKOB JJIsl pEeLICHUs MPOPECCUOHANBHBIX U colnaibHbIX 3aaa4 (OK-9);

- TOTOBHOCTb K CaMOpa3BUTHIO, camooOpazoBanuio (OK-14);

npodeccruoHaIbHBIX:

- CHOCOOHOCTh OLEHUTh PHCK U OINpeNeauTb Mepbl MO0 O00eCleyeHUIo
0e30macHOCTH pa3padaTbiBa€MOW TEXHUKH U MpoBoaumMoro skcnepumenta (11K - 2);

- CIIOCOOHOCTH pelaTh HAyYHbIE MM MH)XXEHEPHO-TEXHUYECKUE 3a/lauu B cepe
cBoeil npodeccuonanbHol nearensHocT (11IK-14);

- CIIOCOOHOCTh K CaMOCTOSITEIBHOMY PEIICHUIO OTAEIbHBIX MHKEHEPHBIX 3a/1a4
BBICOKOT'O YPOBHSI CJIOKHOCTH, BBIABIKEHHUIO HOBBIX MHKeHepHbIX uiaent (11K - 17);

- CHOCOOHOCTh HCIIOJIb30BaTh WHXKEHEpPHBbIE 3HAaHUA JUI1  OpraHu3aluu
pallMOHAIBHOM  JKCIUTyaTalldd TOKAPHOW W aBAPUMHO-CIACATENIBHOM TEXHUKH
(IICK-11);

- 3HaHUSA OCHOBHBIX HOPM IPABOBOTO PETyJMPOBAHUS B OOJACTH MOKapHOU
6e3onacHoctu (IICK-12);

- CIOCOOHOCTh TNPUHUMATh C YYETOM HOPM OKOJIOTMYECKOH Oe30MmacHOCTH
OCHOBHBIE TEXHUUECKHE PEIICHUsI, 00eCIIeYnBaIOIIUE MOKApHYI0 0€30M1aCHOCTDb 3AaHUN
U COOPYKEHHI, TEXHOJIOTMYECKHX IPOLECCOB NPOU3BOJICTB, CHCTEM OTOIUIEHHS H
BEHTWISILIUY, TPUMEHEHUSI 3JIEKTPOYCTAHOBOK, BO3JIEUCTBHS MOJHUU U CTATUYECKOTO
anektpuuectsa (IICK-20);

- CIHOCOOHOCTh K  CHCTEMAaTHMYECKOMY  aHAJIU3y  HAyYHO-TEXHUYECKOU
uH(pOpMaIMU, OTEYECTBEHHOIO W 3apyO0eKHOTO OIbITa IO BOIpocaM O0ecreYeHus
noxapHoit 6e3onacHoctu (ITCK-29);



- YMEHHE MPOBOAUTH IKCIIEPUMEHTHI MO 3aJaHHBIM METOJUKAM C 00pabOTKON U
ananusoMm pesynbratoB (IICK-32);

- 3HaHHE HOPMATUBHBIX IPABOBBIX AKTOB, PETIAMEHTHPYIOLIUX MOXKAPHYIO O€3-
ONACHOCTh 3/IaHHM, COOPYKEHUM, NPEANPUATUN U HACEIEHHBIX ITYHKTOB, a TAKXE AEs-
TeIbHOCTH NoxapHou oxpansl (IICK-35).

[Ipy m3ydeHUM AUCUUIUIMHBI [JITAHUPYETCA MPOBEICHUE JIEKLHM, CEMUHApOB H
MPAKTUYECKUX 3aHATUN, JIE€JIOBOU UTPHI, KOHTPOJIBHON pabOThl M KYpPCOBOTO MPOEKTA.
OcHoBHOE y4ueOHOE BpeMsi OTBOJMUTCS HA MPOBEJCHUE CEMUHAPOB U MPAKTUYECKUX 3a-
HATHI. Ha mpakTU4YecKnX 3aHATUAX IUIAHUPYETCS PEIICHUE 3aay C HCIOJIb30BAaHHUEM
JEUCTBYIOIIMX HOPMATUBHBIX JIOKYMEHTOB, OpraHW3alus WU IPOBEACHUE IMOXKAPHO—
TEXHUYECKUX 00CIeI0BaHU JEHCTBYIONIUX MPOU3BOJICTBEHHBIX O0OBEKTOB.

ConepkaHue U MOPAIOK KypCOBOIO MPOEKTUPOBAHUS OINPEIEISAETCS PEUIEHUEM
METOAMYECKON CEeKIMU. M3ydeHne NUCIUIUIMHBI 3aKaHYUBAECTCS 3K3aAMEHOM.

B cootBercTBUM ¢ DenepanbHbIM roCyJapCTBEHHBIM 0OpPa30BaTENbHBIM CTaH-
JIapTOM BBICIIETO MPO(ECCUOHAIBHOTO 00pa3oBaHusi 00beM yueOHOU pabOThl COCTaB-
JISET:

JAucranunonHas popma o0ydyeHust

Bceero CEMECTpPHI
Bun yae6HO# paboThI 4acos /
3a4CTHBIX 8
€IUHMI]
AyauTOpHBIE 3aHATHS (BCEro) 14 (0,4) 14 (0,4)
B ToMm uncne:
Jlexnuu 8 (0,08) 8 (0,08)
[Tpaktuueckue 3ansatus (I113)
JlabopaTtopusbie padoTs (JIP) 2 (0,05) 2 (0,05)
CamocrosiTesibHasA padoTa (Bcero) 94 (2,6) 94 (2,6)

B ToM uncne
Kypcogoii mpoekt (pabota) - -
PacuetHo-rpaduueckas padbota - -
Pedepar, noxmnan - -

CaMOCTE)s{TenLHas{ pa§0Ta ¢ yueOHOU u 80 (2.2) 80 (2.2)
HAY4YHOU JIUTEPATYPOU

BrinonHenne KOHTPOIBHOM pabOThI 4(0,1) 4(0,1)
3aver 10 (0,3) 10 (0,3)
OO0mast Tpy10eMKOCTh 108 (3) 108 (3)

JlaGopaTopHbIil NPAKTUKYM

TpynoemkocTs
No | Ne pazniena (Tembl)
HaumenoBanue 1abopaTopHbIX paboT (Jachl/3a4eTHBIC
/11 | AUCUMIIAHEI
€AMHUILBI)
HccnenoBanme  xapaKTEepUCTHK E€HTPOOEKHBIX 6 (0,15
1 Tema Nel A PaKtep HeHTp ©0.15)
HaAcoCOB




KpoMe OCHOBHOM M JONOJIHUTEIBHOW JIUTEPATYPBI, NPUBCACHHONW HWXKE, IIPU
W3YYECHUU AMCLUUIUIMHBI PEKOMEHIYETCS UCIOIb30BaTh OIOJIETeHH, HH(OPMAIMOHHbBIE
NUChMa, HAay4YHbIe W3/1aHusA, COOPHUKH MyONUKalMi HayYHO-TEXHHMUECKUX KOH(]epeH-
uuid, nepuoandecku uzgaBaembie MUC Poccuu, BcepoccuiickuM — Hay4yHO-
UCCIIEIOBATENLCKUM HHCTUTYTOM MpoTuBomokapHoi o6oponsl MUC Poccun 1 BY3a-
mu Poccun.

Pexomennyemas nuteparypa

OcHoBHas

I. by6nos B. b., Enun H. H, Cuerupes JI.I'. [IpotuBonoxapHoe BOAOCHAOXKEHUE:
VYyebHoe mocodue A KypcaHTOB, CIyIIaTesel U CTYJeHTOB BceX (opM oOydeHHs 1o
cnerquanbHocTaM 280104.65 «Iloxkapnas Oe3zonacHocTb», 280102.65 be3zonmacHocTb
TEXHOJIOTUYECKUX MPOLIECCOB U pou3BoACTBY. — MBanoBo: OOHU UBU I'TIC Poccumn,
2010.-152 c.

2. by6uos B. b., Enun H.H., Cuerupes JI. I'. Hacocusie craniuu: YueOHoe moco-
Oue JUIsi KypCaHTOB, CJIylIaTeJed U CTYJIEHTOB BceX (opM OoOydeHHUs MO CHElUabHO-
ctsim 280104.65 «Iloxapnas 6e3omacHocTh», 280102.65 be3onacHOCTh TEXHOJIOTHUYE-
CKHUX mporieccoB 1 mpou3BoacTB». — UBanoBo: OOHU UBU I'TIC Poccun, 2012.-129 c.
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METOJUYECKHUE PEKOMEHJIALIMHA 11O N3YYEHUIO JUCIHIUITJIMHbI

Tema 1. OcHoBbI 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; motpebasiemoii momHocTeio N, KBT; kK03 duiimenTom mnonesHoro
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 COOTBETCTBYIOIIUX
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 XapaKTEPUCTUKHU MOKAPHOTO HACOCA;
Z — BBICOTA MOJHATHS CTBOJIOB, M.
Hanop nacoca onpenensercs 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 ONPEICIICHUE HAIlOpa HACOCa, €CIIU 3aJaHbl PAaCUETHBINA pacxol BOJBI, a
TaKKe AUaMeTp U JJIMHA PYKABHBIX JIMHUIA.

YacTto B IpakTUKE IOXAPOTYLIECHHUS NPUMEHSAETCS CMELIEHHOE COEIUHEHHE
HACOCHO-PYKaBHOM CHUCTEMbI, oOeclieunBaroliee mojjady HECKOJIbKHUX CTBOJIOB, paboTa
KOTOPBIX 00ECIIEYMBAETCS CAMOCTOSITEIbHBIMU Pa00YMMU PYKaBHBIMHU JTHUHUSIMH, TO-
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: Syi- CONPOTUBIIEHHE OJHOTO HAIOPHOTO pyKaBa JUIMHHON 20 M, (¢/11)*M;
Nj- KOJIMYECTBO HAITOPHBIX 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 pabouyeil pykaBHOU JIH-
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 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 T'JI€ MarucTpaibHbIE
U pabouue pyKaBHbIC JIMHUM BKIIIOYAIOT OJIMHAKOBOE KOJMYECTBO PYKABOB OJHOTO
JIMaMeTpa, AUaMEeTPhl HACAJOK CTBOJOB PaBHbI U IMOJHATHI HA OAHY 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.
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 (CTYAEHT) TOJKEH:

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 HAacOoCcOB. 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, OCYILECTBIISIIOLIME NEPEKAYKy BOJABI. PaccuumThIBaTh HACOCHO-
pYyKaBHBIE CUCTEMBI, 0OecTieunBarole padoTy JadeTHbIX cTBOJIOB. OnpenensTh Hamop
Ha Hacoce Mpu 3a00pe BOJIbI THAPOIIEBATOPHBIMU CHCTEMaMHU.

HNmers npencrasiienne: O npuniune padboTsl HacocoB. OO 3HEPreTUYECKOM
Oamance B Hacoce. O SBJICHHMU KaBUTAIMM U criocobax e€ yctpaneHus. O BIUsHUE

¢dopMBbI JoTacTelt MEHTPOOSIKHBIX HACOCOB Ha co3laBaeMblii 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 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, IIPOBOIATCA CCMUHAPCKUC 3aHATHA, BBII[aéT-
Ci 3aJlaHUC Ha KYPCOBOC IIPOCKTUPOBAHUC HA ITPAKTUYICCKOM 3aHATHUHU 110 BBIITOJIHCHHUIO
KYPCOBOI'O IIPOCKTA ((HpOTI/IBOHO)KapHOG BOIIOCHa6)KeHI/I€».

Cucrema BOJJOCHAOXKEHHUS - 3TO KOMILIEKC WHKEHEPHO-TEXHUYECKUX COOpPYKe-
HUM, TTpeHA3HAYCHHBIX IS 3a00pa BOJBI U3 MPUPOJAHBIX UCTOYHUKOB, MOJIbEMa €€ Ha
BBICOTY, OYUCTKH (B Cllydae HEOOXOJUMOCTH), XpPaHEHUS 3aMacoB BOJbI U MOJA4YH €€ K
MecTaM MOTpeOIeHUSI.
Cucrembl BoioCHA0XEeHHS (BOAOMPOBO/IBI) KIACCUPUIUPYIOTCS MO PALY IpH-
3HAKOB.
1. Ilo 6udy obcnyscusaemozo 06vékma CUCTEMBI BOJOCHAOKEHUS NENSTCS Ha TO-
POJICKHE, TIOCEJIKOBBIE, MPOMBIIIUICHHBIE, CETbCKOX03SUCTBEHHBIE, KEIE3HOIOPOXK-
HBIE U TIp.
2. Ilo cnocoby nooauu 600bl pa3nuyalOT HAIOPHBIC U CAMOTEUYHBIE BOJAOIPOBOIBI.
Hamopnsie BOIONPOBOBI- B HUX BOJAA M3 MCTOYHUKA K MOTPEOUTEINIO MOTAETCS
HacoOCaMH; CAMOTEYHbBIE — BOJIa U3 BBICOKOPACIIOIOKEHHOIO HCTOYHHUKA MOJIAETCS K
MOTPEOUTENIO0 CAMOTEKOM (TOPHBIE PAOHBI).
3. Ilo Ha3nayeHuro CUCTEMBI BOJIOCHAOXKEHHMS MMOJPA3CISIIOTCS HA XO3SHCTBEHHO-
MUTHEBBIC, TIPEAHA3HAUYCHHBIC ISl TOJa4Yl BOJbI HA XO3SIMICTBEHHBIC M MUTHEBBIC
HY)XJIbl HACEJICHUsI; TMPOU3BOJCTBEHHBIC, CHAOXAIOIIUE BOJOW TEXHOJIOTUYECKHUE
MPOIIECCHI MTPOU3BOJICTB; MPOTHUBOIOXKAPHBIE, 00ECIIEYMBAIOIIUE M10J1a4y BOJbI IS
TYIICHUS MOXKaPOB.

YacTo ycTpauBaroT OO0BEAUWHEHHBIC CHUCTEMBI BOJOCHAOXeHMS. B ropomax u
HACEJIEHHBIX MYHKTaX, KaK IMpaBWIO, YCTPauBAIOT OOBEAMHEHHBIC XO3SIHCTBEHHO-
MIPOTUBOIOKAPHBIE BOJOMPOBOALL. M3 3THX k€ BOJOMPOBOAOB BOAA MOAAETCS HA MPO-
MBIIIICHHBIE TPEPUSATHUS, €CITH MOCIEAHNE TOTPEOISTIOT HE3HAYUTEIHLHOE KOJIMUECTBO
BOJIbI, WJIM TI0 YCJIOBHSIM TE€XHOJIOTMUYECKOTO TpoIlecca MPOU3BOJICTBA TpeOyeTcss Boja
MUTHEBOTO KauecTBa. [Ipu OonbIMX pacxonax BOABI MPOMBINUICHHBIE MPEITPUITHS
MOTYT UMETh CaMOCTOSITEIBHBIA BOJOMPOBO, OOSCMEUMBAIOIMINNA HMX XO3SHCTBEHHO-
MUTHEBBIE, MPOU3BOJCTBEHHBIE W MPOTUBOIOXKAPHbIE HYXAbl. Ha MNpOMBIIUIEHHBIX
NPEANUATUIX qare BCETO yCTpauBarOTCs OT/ICJIbHBIC X034 CTBEHHO-
MIPOTUBOIOKAPHBIM U MPOU3BOACTBEHHBIM BOJOMPOBOJIBI U PEXE - OTIEIbHBIE MPOU3-
BOJICTBEHHO-TIPOTHUBOIIOKAPHBIHN, X03IHCTBEHHO—TTUTHEBON WM O0BEUHEHHBIA X035~
CTBEHHO-TIPOU3BOICTBEHHO-ITPOTUBOIOKAPHBIM.

CoBwmeliieHrne MpOTUBOMOKAPHOTO BOJOMPOBOJIa C XO3SUCTBEHHBIM, a HE C MPOU3-
BOJICTBEHHBIM OOBSCHSIETCS CICIYIOIIUMHU TPUIMHAMU



1. IIpousBoicTBEHHAas BOJOMPOBOAHAS CETh OOBIYHO ObIBA€T MajO pPa3BETBIEH-
HOM, XO35UCTBEHHAsI U TPOTUBOMOKAPHAS CETH JIOJKHBI OXBAaThIBaTh BCE 00B-
€KThI IPEAIPUSATHS;

2. Jlns MHOTMX T€XHOJOTMYECKHUX MPOLIECCOB BOAA MOMAETCA MO CTPOro OIpee-
JEHHBIM HAMIOPOM M PACXOAOM, YTO M3MEHUT HAIOP MPHU TYLIEHWH MOKapa B
MPOU3BOJACTBEHHO-IIPOTUBOIIOAKAPHOM BOJIONPOBOJIE, 3TO MOXKET NMPUBECTU K
HapyIICHUIO pexXruMa padoThl IPOU3BOJACTBEHHBIX aIapaToB.

[To n3y4yeHuro TeMbl KypcaHT (CTYEHT) IOJIKEH:
3narb: Kiaccupukauuio cucrtem BojgocHaOxeHus. Cxembl BOJIOCHAOKEHUS ro-
posioB. CXeMbl MPOTHUBONOKAPHOIO BOJOCHAOKEHUS MPOMBIIUICHHBIX MNPEAIPUSITHH.
Cxembl IPOTUBONOKAPHOTO BOJOCHAOKEHMSI MaJIbIX Hacel€HHBIX MecT. be3Bomompo-
BOJIHOE MPOTHUBOIIOXKAPHOE BOAOCHAOKeHNE. MeToiuKy pacuéra pacxoja BOJbl Ha XO-
3SIMCTBEHHO-IMTHEBBIC, NPOU3BOACTBEHHBIE HYXIbl W I LEJIECH IO0KapOTYLIECHUS
HACEJIEHHOTO MYHKTAa U MPEAIPUATHS.
¥Ymern: KareropupoBaTh CUCTEMBI BOJIOCHA0KEHHSI IO CTEIIEHH 00ECIIEYE€HHOCTH
M0/Ia4M BOJbI. 30HUPOBATh CUCTEMBI BOJOCHA0KEHUSI TEPPUTOpUA. PaccunThIBaTh BbI-
coty 30HbL. Omnpenenars Bogonorpeduteneil. OOOCHOBBIBATh MPUHATYIO CXEMY BOJIO-
cHaOxeHus. [Ipou3BOAUTE THUAPABIMYECKUNA PACUET BOJOMPOBOIHOM ceTu. Paccuuthi-
BaTh HAIIOPHO-PETYJINPYIOIINE EMKOCTH.
HNmets npeacrasaenue: O TUnax 30HUPOBaHUS BOJONPoBOI0B. O cxeme 3abopa
BOJIbI C ITOMOILBIO IIAXTHBIX KOJOALEB WU CKBXKHUH. O MOAKIIOYEHUN BHYTPHIIO-
CEJIKOBBIX CUCTEM K MarucTpajbHbIM BoAoIpoBogam. O cuctemMax BOJOCHAOKEHUS
HACEJIEHHBIX IIYHKTOB M MPOMBILUIEHHBIX peanpustuii. O noxdope HacOCOB s
HAaCOCHOM CTaHLIMM BTOPOTrO NOABEMA.

YMeTh npuMeHsiTb: 30HHBIC CUCTEMBI BOJOCHAOXKEHUS TeppuTOopuid. be3Bomo-
MIPOBOHOE MTPOTUBOMOXKAPHOE BOJOCHAOKeHHE. CTpOUTEIbHbIE HOPMBI U MIPaBUJIA MPU
pacuére pacxo0B BOJIbI HA XO3UCTBEHHO NTUTHEBBIC, POU3BOICTBEHHBIE HYXKbI U JJIS
LEeJIeN MOKapOTYLIEHNS.

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

Tema 3. Pacxoabl BoAbI 1 HATIOPBI B HAPYKHBIX IPOTHBONOKAPHBIX BOAOIIPOBO-
aax

[Io naHHOUW TemMe YMTAKOTCS JICKIHUH, MPOBOJUTCA CEMUHAPCKOE W MpaKTHYe-
CKO€ 3aHSTHE M0 PELICHUIO 33]1a4.

OOGImuii pacyeTHBI pacxoj BOJABI Ha IOKApPOTYIIEHWE CKIAJbIBACTCA H3
Hapy’KHOTO pacxoja OT THAPAHTOB, BHYTPEHHETO PACX0/ia OT MOKAPHBIX KPaHOB M pac-
X0J1a OT CTAI[HOHAPHBIX CIPHUHKJIEPHBIX WIIH JIPEHUYEPHBIX YCTAHOBOK:

Qnom.: QH+QBH+QyCT-

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

Y4C€TOM HaI/I6OHBH_Ier0 HOTpe6JIeHI/I$I Ha APYIru€ HYXAbl HACCICHHOI'O ITYHKTA WUJIN IIPO-



MBIIUIEHHOTO MPEANPUATHS, UCKIIOYas pacxoJbl Ha MOJMBKY TEPPUTOPHUH, IpUEMA
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
ATaKHOCTH 3JIaHUMU.

Pacxon Ha TymieHue mokapa B JKWJIBIX PaliOHAax C OJHO- W JABYXOTAXKHOU 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 HACENICHUS, CYMMHUPYS JIaHHbIE
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 UCXOMd U3 OOIIeH Yuc-
JIEHHOCTHY HACEJICHMUS.

Pacuemnviii pacxoo 600br Ha HapyKHOE MOXKAPOTYIIECHUE Yepe3 TMAPAHTHI Ha
NPOMBIULTIEHHOM NPeOnpUsmuY Uiu CelbCKOXO03AUCMEEHHOM KOMNJIEKce 3aBUCUT OT Ka-
TETOPUU TMOXKAPHOM OMACHOCTH IPOU3BOACTBA, CTEIEHW OTHECTOMKOCTH 3/IaHUM, HX
o0beMa U 0COOEHHOCTEN KOHCTPYKIIHH.

JIns mokapoTylleHus 30aHHWW, pa3felICeHHBIX HA 4YacTH IPOTHUBONOKAPHBIMU
CTEHaMHM WIM UMEKOIIMX Pa3IMYHYI0 KATETOPUIO MOKAPHOW OIACHOCTH, PAaCUETHBIN
pacxoji BOJAbI CeAyeT MPUHUMATh TI0 TOM YacTH 31aHUM, I/1e€ OH HAauOOJIbIITUH.

B Tabmuiiax mpuBOJSTCS HOPMBI pacxojia BOJbI B pacueTe Ha OJHUH TOXKap,
[PUYEM YHCJIO OJHOBPEMEHHBIX IOKAPOB IMPUHUMAETCS B 3aBUCUMOCTU OT ILUIOLIAJU
TEPPUTOPHUH TPEANPUITHS: OJIMH TOKap- npu Twiomaan 10 150 ra, mpu Oonblmei 1mio-
1aJ1- J1Ba Moxapa.

[IpOoaOmKUTENBHOCTD TYIIEHUSI MOXKAPOB MHPU MOAAa4e€ BOABI OT THUJIPAHTOB,
YCTAHOBJICHHBIX Ha HAapy>KHOW BOJONPOBOJHOM CETH, B COOTBETCTBUH C HOPMATHUBAMH
coctaBiisieT 3u; jumib s 3nanuil [ u I creneHn orHecTokocTH (C HecropaeMbIMU
CTE€HaMU, IEPETOPOJKAMH U YTEIUIMTENEM MMOKPBITHS) C MPOU3BOACTBOM Karteropuil I u
J1 ona cocraBinsier 2 4.

Ecnu 3n1anus 000py0BaHbl BHYTPEHHUMH MOKAPHBIMU KPaHAMH U CTAllMOHAP-
HBIMHM YCTAHOBKAaMU, IPU TYLICHUU MOXKApA CIAEAYET YUYUTHIBATh JOTIOJHUTEIbHBIN pac-
XOJ1 BOJIbI, KOTOPBIN ONpPEAEIISIETCs CIEAYIOIIMM 00pa3oM.

[Ipu oOBeAMHEHHOM BOJOMPOBOJE JUIsl BHYTPEHHUX KPAHOB, CHPUHKIECPHBIX
WJIA APEHYEPHBIX YCTAHOBOK M HAPYKHBIX TUAPAHTOB PACX0J BOJbI B TEUEHUE NIEPBOTO
yaca CJeAyeT pacCUYMTHIBATh KaK CyMMY HauOOJIBIITUX PACX0I0B, OMPEACIICHHBIX 10 CO-
OTBETCTBYIOIIMM HOpMaM. [lociie OTKIIOUEeHUsI CIPUHKIIEPHBIX WJIM JPEHYEPHBIX yCTa-
HOBOK T0/1a4y BOJBI 0OecrieunBaeT paboTa THAPAHTOB U BHYTPEHHHUX MOXKAPHBIX Kpa-
HOB.

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

[Ipy HaMMYMU HA MPOMBINIUIEHHOM OOBEKTE MEHHBIX YCTAHOBOK, YCTAHOBOK C
nadeTHBIMU CTBOJIAMH WJIM YCTaHOBOK MOJA4YM PACTIBIIIEHHOW BOJIBI MOJIHBIN MOKaPHBIN



pacxojl ompeAenseTcss B COOTBETCTBUU C TPEOOBAHMSIMHU IOXKAPHOW OE30MacHOCTH,
PELYCMOTPEHHBIMA HOPMaMHU CTPOUTEIBHOIO MPOESKTUPOBAHMS MIPEANPUATHIA, 30aHUN
U COOpPYXEHUH COOTBETCTBYIOIIMX OTPACIEC MPOMBINUIEHHOCTU C YYE€TOM JOMOJHU-
TEJIBHOTO pacxojia BoJibl B pazMepe 25 % U3 ruipaHToB.

[To n3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3HaTtp: OCHOBHBIE KaTeropuu BojaonoTpeoduteneid. Hopmbl X035HCTBEHHO-
IUTHEBOIO MOTPEOJIEHUSI M MPOU3BOACTBEHHBbIE HYXIbl. HOpMBI pacxonoB ais menen
noxkapotyienus. Pexxum BogonotpediaeHus. [IpoTuBomnoxapHbie BOJOMPOBOABI HU3KO-
ro ¥ BBICOKOTO JiaBiieHus. CBoOoaHbIe Hanopbl. CriocoObl co3anus TpeOyeMoro Haro-
pa B CETH BOAOIIPOBOJA.

¥Ymerb: PaccunThiBaTh pacxoipl BOABI HA XO3AMCTBEHHO-IUTHEBBIE, MPOU3BOL-
CTBCHHBIE HYXIbl M JUIA LEJIed MOXKapOTylIeHUs. PaccuuThiBaTh HANOPHO-
PEryIupyoIne EMKOCTH.

HNmers npeacraBienne: O 3aBUCUMOCTH Pacxoa BOAbI OT CyMMapHOro 4Kciia
nokapoB. O HEPaBHOMEPHOCTHU BOJONOTPEDOIECHUS B HACEIEHHBIX ITYHKTAX U MPOMBIIII-
JICHHBIX OOBEKTaX.

YMerh npuMeHATh: CTpPOUTENBHBIE HOPMBI U MPABUJIA MPU PACUETE PACXOJ0B

BOJbl Ha XO35MCTBEHHO-NIUTHEBBIE, IPOU3BOJICTBEHHBIE HYK/IBI M JIJISl eI moxapo-
TYILLIECHHUS.

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

Tema 4. O0ecnieueHue HAJAEKHOCTH PadOTHI CHCTEM MPOTHBOMOKAPHOIO BOI0-
CHA0KeHUA

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

OnHUM U3 BaXKHEHIINX CBOMCTB CHUCTEM BOJOCHAOKEHUS SIBIISIETCA UX HAIEK-
HOCTh. Haodexcnocmsb- 310 CBOMCTBO O0OBEKTA BBHITIOJHATh 3aJlaHHbIE (DYHKIIMHU, COXpa-
HSsl BO BPEMEHU 3HAUEHUS YCTAHOBJICHHBIX HKCIUTyaTAllMOHHBIX MOKa3aTesel B 3aJaH-
HBIX Tpejienax, COOTBETCTBYIOMIMX 33a/IaHHBIM PEXUMaM U YCIOBHSIM HCIOJIb30BaHMUS,
TEXHUUYECKOT0 00CITyKUBAHUS, PEMOHTA.

ITon 00BEKTOM MOXKET MOHUMATHCS KaK CUCTEMA B IIE€JIOM, TaK U OT/ICJIbHBIC €¢
aneMeHThl. Hafge)xkHOCTh BKITOUaeT B ceOsi 0€30TKa3HOCTh, JTOJITOBEYHOCTh, PEMOHTO-
MPUTOJIHOCTb U COXPAHSIEMOCTb.

Cucrema BOJIOCHAOKEHUSI MOYKET HAXOJUTHCS B CIEAYIOMIUX OCHOBHBIX COCTOSI-
HUSX: TTOJTHOM pabOTOCIIOCOOHOCTH, T.€. CHCTEMa MOXKET BBINOJHATH (PYHKIIMH BOJIO-
cHaOKeHMsI Ha 3aJJaHHOM YPOBHE;

HEMOJIHOKW PaboTOCIIOCOOHOCTH, T.€. CHCTEMa MOJKET BBIONHITH (HYHKIIMH BOJIO-
oOecrieueHusi Ha ypoBHE, 0oJjiee HU3KOM, YeM HOPMAaJbHBIM, HO HE HUXKE YCTAaHOBJICH-
HOT'O HOPMaMH JIONyCTUMOTO Mpe/iena;

HEepabOTOCTIOCOOHOCTH (COCTOSIHUE OTKAa3a), T.€. CUCTEMA HE MOYKET BBIIOJIHATH (DYHKIMU
BO/1000€CTIEYEHHSI Ha JIOITYCTUMOM YPOBHE.



OoOecrieueHne HaJISKHOCTU BOIOBOJIOB, OCYILECTBIISIOIIMX T0/1a4y BOJbl OT UCTOYHU-
Ka BOJIBI K TIOTPEOUTEITO, SBIISICTCST BOKHEUTIICH 3a1adeil. OTKa3 BOIOBOJIOB MPY OHOM HCTOY-
HUKE MOXKET BbI3BaTh IMOJHBIA OTKa3 CUCTEMbI BOAOCHAOeHUsA. OMHUM 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 0€3 mepeMbIueK BBEICHHE 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
CPaBHEHHUIO C OCTAJIbHBIMHU.

HenarpykeHHbII pe3epB HEPKOHOMHYEH M TPAKTHYECKA HE TPUMEHSIETCS B BOJO-
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 BogocHaOxke-
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 O0C3TMUEHHBIMU M (JaKTUYECKU HE Pa3JIesIsioTCsl 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 PE3EPBUPOBAHUS, HO TIPH 3TOM BO3PAcTaeT U CTOMMOCTh CHCTEMbI BOJIOCHA0KEHUSL.
Pemienue 3amaun ONTUMAILHOTO PE3EPBUPOBAHMSI CBOIUTCS K HAXOXKICHUIO BapHaHTa, OTBE-
YaIOIIEro TpeOOBAaHUSM HAJIEKHOCTU U SKOHOMHYHOCTH. JTa 33j1aya PEeIaeTcs Npy YCIOBHHY,
YTO MM0Jia4ya BOJIbI B CITy4ae aBapyM HE JIOJDKHA CHIDKATHCS HIDKE BEMYMHBIL, 3a1aHHo CHulL
To ecTb B cilydyae MOBPEKACHUS OJJHOTO 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 aBapUitHOMY
rpaduky. Pacxon Bosbl Ha MOXKapOTYIIEHUE I0OJKEH 00€CTIeUnBaTHCS TOJHOCTHIO.

[To u3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3Harb: [lonsTue HamexHocTH cucteMbl. O0ecneueHrne HaIeXKHOCTU pabOTHI BO-
noBo10B. O0ecrnedeHne Haie)KHOCTH PaboThl BOIOMIPOBOIHOM ceTu. Knaccudukaruio u
HA3HAUYCHUE TMOXKAPHBIX TUApaHTOB. Knaccudukarmio HacocHBIX cTraHmuii. Obecrieue-
HUE HAA&KHOCTH pabOThl HACOCHBIX CTaHIMK. HasHaueHue HamopHO-peryIupyrOIIIX
emkoctei. HeoOxoammoe Bpems TMKBUAAIIMN aBapuii Ha TpyOornpoBoaax. TpedoBaHus,
NPEABSBISIEMBIC K CHCTEMaM BOJOCHA0KEHUS B OCOOBIX TTPUPOTHBIX M KIIMMAaTHYECKHUX
YCIOBUSX.

Ymernb: OnpenensiTe paboTOCOCOOHOCTh CUCTEMbl BOJIOCHAOKEeHUs. PaccunThI-
BaTh pajnyCc AEUCTBUS TUApaHTa. ONpenensTh PacCTOSIHHE MEXKIY pacipeaeTuTeb-
HBIMH JIMHUSIMH TIPH TYIICHHWH TOXapa OT OJHOTO M JIBYX TUapaHToB. [Ipon3BoauThH



pacueT HaCOCHBIX CTaHIMiA. Pa3Meniarh mojkapHbIe TUAPAHTHI Ha BOJOMPOBOIHBIX CE-
TsAX. OCyIIECTBIATh MOAOOP HACOCOB. PacCUMTHIBATH HAITOPHO-PETYIUPYIONIHE €MKO-
CTH.

HNmets npeacraBaenne: OO0 OCHOBHBIX TPEOOBAHUSIX CTPOUTEIIBHBIX HOPM U
IIPABHJI K yCTPOMCTBY BOI0BOIOB. OO OCHOBHBIX TPEOOBAHHAX CTPOUTEIBHBIX HOPM U
IIPABHJI K TPACCUPOBKE M YCTPONCTBY BOAOIPOBOAHOM ceTH. O pa3MEIIeHNH 3aBHUKCK
Ha TpyOompoBoae. 06 0ocoOeHHOCTH PaOOTH HACOCHBIX CTAHIIMK IMTEPBOTO MOABEMA.

YMers npumeHsaTb: Meros pe3epBupoBaHus. [ MapaBIMyecKuil pacyer i onpe-
JIeJIEHH TTOTEPh Haropa B ceTh. HacoCHbIe CTaHIMM JIJIs1 MECTHOTO TOBBIIIEHUS HAllopa B BO-
JonpoBoHOM ceT. ['paduk BomomoTpeOseHus Npu BHIOOpE peKUMa pabOThl HACOCHOM
CTaHIIH BTOPOT'O MOIbEMA.

Jlnteparypa: ocnoBHas (1,2, 3), nononuurensHas (1, 2).

Tema 5. Cllel_ll/laJIle)le HaApPy/KHbIC IIPOTUBONOKAPHBIE BOAOIMPOBOAbLI BLICOKOI'O
HaBJICHHUA

[To naHHO¥W Teme YWTaeTCs JIKIHSI, TIPOBOAUTCA TMPAKTHUECKOE 3aHITHE IO pe-
HIEHUIO 3a]1ay.

Hapy>xHble mpOTHBOMOXKAPHBIE BOJIOMPOBOJBI YCTPAUBAIOT B MECTax, IJE IO-
)Kap pa3BUBAETCs OBICTPO M UCIOIb30BaHUS MEPEIBUKHBIX CUJI U CPEJICTB HE odecrie-
yrBaeT A((PEKTUBHOTO TMOKAPOTYIICHUS: CKIAJbl JIECHBIX MaTepuajoB, HEPTH U
HEe(DTENPOAYKTOB, IPEANPUITUS] HEPTEXUMHUIECKON MPOMBIIIIIEHHOCTH.

Cxuazipl JIECHBIX MaTe€pUasoB MpeIHA3HAYEHBI JIJIT XpAaHEHHUs 3aacoB MUJIOMa-
TEpPHUAJIOB, IPEBECUHBI, ONMMJIOK. OHU yCTpauBaroTCs Ha OETOHUPOBAHHBIX, aC(PAILTHBIX,
IPYHTOBBIX TUIomaAKax. [loxkapel Ha ckilagax JiecoMaTepralioB UMEIOT psiji OCOOEHHO-
cTeil: OoJbllIas CKOPOCTh paclpoCTpaHeHus (PPOHTA TIaMEHH, OOJIbIIAs CKOPOCTh MPHU-
TOKa CBEKEr0 BO3/1yXa B 30HY FOPEHUSI.

[IpoTuBOMOXapHOE BOJOCHAOXKEHHE AOHKHO YCTpPauBaThbCA TaKUM 00pa3om,
yTOOBI 00ECHEeYUTh Pacxo]l BOAbI Ha MoxkapoTyuienue He Menee 200 ji/c uepe3 5 MuH
MOCJIE€ MOJIYYeHHUsI COOOIICHHS O ToKape B TeueHue He MeHee 40 MUH U BO3MOXKHOCTHU
HapalBanus pacxojia Bojibl 10 500-600 ii/c.

OTKpBITHIC TEXHOJIOTHYECKUE YCTAHOBKHU MO TIEpepadOTKe yTiIeBOAOPOIHBIX Ta-
30B, HE()TU XAPaAKTEPU3YIOTCS BHICOKOUW MPOU3BOAUTEIBHOCTHIO U TIJIOMIABI0 3aCTPOM-
k. OHU OOBIYHO COCTOSIT M3 KOJOHHBIX armapaToB BeicOTOM A0 100 M, oOBeMOM 10
2000 . TIporeccsl B HUX MPOBOAATCS IIPH BBICOKUX TEMIIEpATypax U aaBieHusx. Cra-
THUCTHKA MOKA3bIBACT, YTO KXl YETBEPTHIN MOXKAP COMPOBOKIAETCS B3PHIBOM C TO-
CJIEAYIOIINM pa3BUTHEM ropeHus Ha mmiomaau 10 S000 M?. YBEIWYEHUIO TUIOMIAAH TIO-
’apa crocoOCTBYET MojlaBaeMasi Ha OXJIaXkJAeHHe 000py/1I0BaHUs BOJA, 10 KOTOPO To-
psanmi HePTEMPOAYKT pacTeKaeTCs MO TEPPUTOPUHU. B CBS3M ¢ 3THM TIpaBUiIbHAS Opra-
HU3aIMsl cOPOCOB MOKAPHBIX PACXOJOB BOJABI Uepe3 KaHAIU3AIMIO SBIISETCS BaKHBIM
MEpPOTIPUATHEM TI0 OTPAHUYEHHUIO Pa3BUTHUS MMOXapa. Pacxo sl BoIbI HA TYIICHHUE TOXKa-
pa moryT nocturats 300 11/c u 607ee.



ITo n3y4yeHuro TeMbl KypcaHT (CTYIEHT) IOJIKEH:
3narp: O0MacTh NPUMEHEHUS H YCTPOMCTBO MPOTHUBOMOKAPHBIX BOAOIPOBOAOB
BBICOKOT'O JaBJieHUs. MHHHMMaJIbHBIA pacxoJ BOJbl Ha IMOXAPOTYLIEHHWE MNPOU3BOJI-
CTBEHHOH 30HBI U cKkiaaa. [IpoTuBonoxapHbe BOJONPOBOAbI C IEHHBIMU YCTaHOBKaMU
nokaporyuieHus. JlaheTrHbie CTBOJBI, BHIIIKK U CUCTEMBI OPOLICHHUS.
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 HKCIUTyaTallMOHHBIX XapaKTe-
pUCTHKAX POOOTU3UPOBAHHOTO YCTPOICTBA MokapoTyiieHus. O cBOOOJHOM Hanope
B CETH NPOTHUBOIIOKAPHOIO BOAOIIPOBOAA IIPH MOXKape.

YMeTh NPUMEHSATH: CTPOUTEIILHBIE HOPMBI U TPABUJIA TIPU YCTPOUCTBE MPOTUBOIMO-
YKapHBIX BOJIOIIPOBOJIOB HA CKJIaJax JECHBIX MaTepuaioB u HedrenpoaykroB. CTpo-
UTEIbHBIC HOPMBI U MPaBuUiia MPU ONPEEICHUN PACcX0/1a BOJIbI HA MOXKAPOTYIIICHHUE
OTKPBITBIX CKJIAJIOB.

Jlutepartypa: ocHoBHas (1, 2).

Tema 6. IIporuBonOKapHOE BOAOCHAOKEHHE BHYTPH 31aHUM

ITo ,HaHHOﬁ TCMC YUTACTCA JICKOUA, IIPOBOAUTCA IIPAKTHYCCKOC 3aHATHC 110 PCHIC-
HHIO 3a]a4.

Bo3MOXHBI cienyrone CUCTeMbl BHYTPEHHETO BOAOIIPOBOAA MO CIIOCO0Y Co-
3/1aHMs B HUX Haropa:
0e3 nogvlcUumenbHbIX YCMAHOBOK TI0J] HaIIOPOM Hapy>KHOTO BOJONPOBOJA (yCTPAUBAIOT
B CIy4asiX, KOTJia Harop B Hapy>KHOM BOJOIIPOBOJE JOCTaTOYEH JJs MOAAaYu HeoO0XOo-
JMMOTO KOJIMYECTBA BOJbI K HanboJiee yAaJIeHHbIM X039iCTBEHHBIM KpaHaM B OOBIYHOE
BpeMs pabOThl U ISl CO3/IaHUs PACUETHBIX MOMXKAPHBIX CTPYH M3 HauOoJee yJaleHHbIX
MOKAPHBIX KPAaHOB IMPpU poOOTE BOAOIPOBOJA BO BpeMs Moxkapa ). DTO HamboJee npo-
CTasl U pacIpOCTPAHEHHAs CXEMA.
C NOJCAPHLIM HACOCOM-nogbicumenem (YCTpauBaeTCs B CiydasiX, KOrja rapaHTHPOBAH-
HBIM HaMmop B HAPY>KHOW CETH MEHbIIIE, YeM Hamop, HEOOXOAUMBIN st pabOThI OXKAP-
HBIX KpaHOB, HO OOJibllleé Hamopa, HEOOXOAMMOTrO Il HOPMAaJbHOM pabOThl XO3si-
CTBEHHBIX ITPHOOPOB).
¢ 8000HANOPHBIM OAKOM U Hacocamu (TIPUMEHSIOT MPHU MOCTOSHHOM HEJAO0CTaTKE Haro-
pa B HapyXHOW ceTH, KOrja rapaHTUpOBAaHHBIM Hamop MeHbIIe TpedyemMoro Hamopa
JUTSL XO3STUCTBEHHBIX TPHOOPOB M MOKAPHBIX KpaHOB). BojoHamOpHBIH 6aK B TOM CITy-
4yae UrpaeT pojb HAIIOPHO-PETYIUPYIOLIEH EMKOCTH.
¢ nHesMamuueckou ycmanoexkol (IIPUMEHSIOT B TEX e CIIy4asX, 4YTO U BOJAOIPOBOJ C
HAcOCaMH U BOJIOHANIOPHBIM 0akoM, HO KOTja yCTPONCTBO BOJOHANOPHOTO Oaka HEBO3-
MOXHO). COCTaBHOM YacCThIO TaKOW CHCTEMBI SIBJISIFOTCS BO3IYIITHO-BOJISHON Oak, BbI-



HOJIHAIOLIUI POJIb HAIIOPHO-PErYIUPYIOLIEH EMKOCTH U KOMIIpECCOP Ui Iepruoanye-
CKOM MOJA4M CHKAaTOro BO31yXa.

¢ 3anacHvim pesepgyapom (yCTpauBaeTcs B ClIydasx, KOTJa B HapY’KHOM BOJOIIPOBOJE
BEJIMYMHA FapaHTUPOBAHHOIO Hamopa 5 M U MeHee). OOBIYHO M0 TAKOUN CXEeMe yCTpau-
BaIOTCSl BHYTPEHHHUE BOJONPOBOJABI B T€aTpax, B L€XaX MOBBIILIEHHON MOKapHOW omnac-
HOCTH, B 3JaHUSX IMOBBIIIEHHOM 3TaXKHOCTH.

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

XKuble u oOLIECTBEHHBIE 3/1aHUS, @ TAKXKE 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 NMPOTUBOIOKAPHOTO BOJOMNPOBOAA U €r0 PacX0]l ONPEAEISIETCS B 3aBUCH-
MOCTH OT 00be€Ma 3J]aHusl, CTEIIEHU €r0 OTHECTOMKOCTH, KATETOPUH 31aHHUI TIO B3PBIBO-
MTO’KapHOW U MOKAPHOM OMAaCHOCTH.

[To u3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3nare: Kiaccudukannio 1 OCHOBHBIE 3JIEMEHTHI BHYTPEHHETO BOJIONPOBOJIa. CXeMbI
BHYTPEHHUX BOAOIPoBO0B. Kiaccudukanuio noxxapHsix mkados. Pa3menienue
NoKapHbIX KpaHOB. Ha3HaueHne HACOCHBIX CTAHLIUN U BOJIOHATIOPHBIX OAKOB.

Ymern: Ilpon3BoauTh TUAPABIWYECKUM pPAacUE€T BHYTPEHHHUX BOJOIPOBOJIOB.
PaccunThiBaTh HAmop W pacxoj BOJbI MOKApPHOTO KpaHa. PaccuuThIBaTH paccTOSHUE
MEXIy MOXKapHBIMH KpaHaMu. OmnpeensTh KOMIIEKTHOCTh MOXKapHOTo IKada B 3aBU-
CUMOCTH OT THNa 00beKTa. PaccunThiBaTh HEMPUKOCHOBEHHBIN MTOXKAPHBIN 3a11ac BOJIBI.

HNmets npencrasiaenne: O 3aBUCUMOCTA HOPM MOTPEOJIEHUS BOJAbI HA OBITOBBIE
HYXJIbI OT CTeTNeHn Onaroyctpoiictsa 3qanus. O noadoope Bojgomepa. O TpacCUPOBKE
BHYTPEHHHX ITPOTUBOITOKAPHBIX BOJIOIPOBOJOB.

Ymerb npuMeHATh: TpeOOBaHMS CTPOUTENBHBIX HOPM U IPABUII NPU YCTPOU-
CTBE BHYTPEHHETO MTPOTUBOIIOKAPHOTO BOAONPOBO/IA B 3AAHUAX U COOPYKEHUSAX.

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

Tema 7. CnenuajibHble BHYTPEHHHE MPOTHBOIOKAPHbIE BOAONPOBO/IbI

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

K 3maHusM mOBBIIIEHHOM 3TaKHOCTH OTHOCAT 3/1aHus 17 aTaxei u 6oiee (BhICO-
ta Oosee 50 m). IIpu Takol BhICOTE MOAAaYa CTBOJIOB HA BEPXHHUE ITAXKH 3aTPYAHUTE b-
Ha, a HaJeKHas paboTa HACOCHO-PYKAaBHBIX CHCTEM IPH IOXKape HE TapaHTUPYETCH.



[TosTOMYy B TakMX 3JaHUSAX YCTPAWBAIOT CIENUAIbHBIE TPOTUBOMIOKAPHBIE BOJOIPOBO-
bl CO CBOMMM HACOCHBIMHU CTaHIUMSIMH, BOJOHAMOPHBIMU M THAPOMHEBMOOAKAMH,
00eCIIeYnBAOIIMMH CO3JaHKE TIOJHOTO PACUETHOTO HAIoOpa BOJBI JJIA IeJiel MoKapo-
TymieHus. BHyTpeHHHE BOAONPOBOABI B 3TUX 3JAHUSX YCTPAUBAIOTCA Pa3/ICIbHBIMU:
XO3SIMCTBEHHO-TIUTHEBBIE U CAMOCTOSTENIbHBIE MPOTUBOIIOKAPHBIE.

BoaonpoBos pa30uBarOT Ha HECKOJIBKO 30H, T.€. YCTPAaWBAaKOT 30HHOE BOJIOCHAO-
KeHHe. Ero oCyIecTBISIIOT IO JBYM CXEMaM: napaiieibHou, KOraa BOJa MOJAETCS B
KQK/IyI0 30Hy HACOCaMH, YCTAHOBJIEHHBIMU BHU3Y 3aHUS; NOC1€008aMENbHOLL, TIPU KO-
TOPOM BOJIA MOJAETCS U3 30HBI B 30HY.

Yuciio 30H JTOJDKHO OBITh TaKWM, YTOOBI MaKCUMAaJIbHBIM TUIPOJIMHAMUYECKUIM
HaIop Ha OTMETKE HI>KHUX MOKAPHBIX KPAaHOB HE npeBbimali 90 M.

T.K. Ha MOXKAPHBIX CTOSKAaX 30HBI yCTaHABIMBaeTCsa OoJblie 12 mokapHBIX Kpa-
HOB U, CJIEIOBATEIbHO, YCTPOUCTBO TYIIMKOBBIX CETEH HEAOMYCTUMO, TO BOAOIPOBOI-
HBIE CETU KaXK/10M 30HBI JJOJKHBI OBITh 3aKOJIHIIOBAHBI.

C 1enpr0 KOHUEHTPAUWU MOKAPHBIX CTPYH, HA MOKAPHBIX CTOSIKAX YCTaHABIIH-
BaIOT CHapeHHBIE MOXApHbIE KpaHbl, 000PY/IOBAaHHBIE pyKaBaMu AUaMETpoM 66 MM U
mmHoM 20 M, a TaK)Ke CTBOJIaMHU ¢ HacajakaMu 19 M.

[ToxxapHble HACOCHI TOKHBI UMETHh ABTOMATHYECKOE, JUCTAHIIMOHHOE U PYYHOE
yIpaBiieHuE. ABTOMATHYECKOE BKJIIOUECHUE MOKAPHBIX HACOCOB MOXKET OCYIIECTBIATh-
Csl OT peJie YPOBHS, YCTaHABIMBAEMOI'O0 Ha BOJOHAMOPHBIX Oakax, OT CTPYMHBIX pelie
IIPY BOBHUKHOBEHUH JIBHKEHUSI BO BpeMsl TTOXKapa B MUTATEIbHBIX TPYOOIIPOBOIAX WU
nHeBMoOakax. [[is HanmexxHo# paboThl MOXKapHBIE HACOCHI PEKOMEHIYETCS MOJICOEIU-
HATh K MaruCTpaJIbHOMY KOJIbILY, IIPOJIOKEHHOMY B IIOMEIICHUNA HACOCHOM.

[TockonbKy Hamop y HWKHUX KPaHOB 30HBI OOJIBIIE, YeM Y BEPXHHX, JJII 0Oec-
MEYCHUS] OJIMHAKOBBIX YCIIOBUN UX PaOOTHI U MOJYUYEHUS CTPYH C paBHOW MPOU3BOAU-
TEJILHOCTHIO Y HUKHUX TMOKAPHBIX KPAHOB YCTaHABIMBAIOT quadparmMbl, KOTOPHIE YBe-
JIMYMBAIOT COMPOTHUBIICHUE MOXKAPHOTO KpPaHa, BCIEACTBUE YETO PACXO]l BOABI U3 HETO
yMmeHbInaercs. Jluamerp auadparm moaoupaeTcs TakuM, YTOOBI BCE MOKAPHBIE KPaHBI
MPOITYCKAJIU PACUYETHOE KOJIUYECTBO BOJBI.

B npousBoacTBEHHBIX 31aHUSIX BhICOTONM 50 M U 0ojiee C BEpTUKAIBHBIMU MpOE-
MaMU TTOXAapHbIE KPaHbl YCTAHABIMBAIOTCS HA TEXHOJOTMYECKUX IIOMIAJKaX, a UX KO-
JMYECTBO U TPeOyeMblil HAOp ONPEEISAIOTCA UCXOAS U3 YCIOBHUI OPOIIEHHN TEXHOIO-
TMYECKHUX almnapaToB B MpeAeiaax MEXy MIOMaJ0YHON BEICOTOM.

B oOmiecTBeHHBIX 37aHUSAX (T€aTpbl, TOCTUHUIIBI, PECTOPAHbl U T.lI.) BOZHUKA-
IOIIME TIO’KAPBI XapaKTEPHU3YIOTCSI OBICTPHIM POCTOM ITUTOIIAAN TOPEHUS, BEICOKOW TEM-
nepatypoii, 3aapimieHrneM. Oco0eHHO OBICTPO TOKaphl Pa3BUBAIOTCS HA CIIEHAX, TIC
COCPENOTOUYEHO MHOT'O CTOPAEMBIX MAaTEPHUAIIOB.

Jlist oGecriedeHust 6€30MacHOM ABaKyallud JIFOJICH W3 3/IaHUN T€aTPOB W yCHEI-
HOM JIMKBUIAINK TMOXXKapOB B HUX HEOOXOJMMO B BO3MOXXHO KOPOTKOE BpEeMs MOJaTh
00JIbIIIOE KOJMYECTBO OTHETYyIIalero BemiecTa. [[oaToMy B TeaTpaabHO-3pETUITHBIX
MPEANPUITUAX TTPETYCMATPUBAIOT YCTPONUCTBO BHYTPEHHUX MOKAPHBIX BOJOIPOBOJIOB,
CIIPUHKJICPHBIX U JPEHYEPHBIX YCTAHOBOK.

BHyTpeHHsI1 BOAONPOBOHAS CEThb OOBIYHO YCTPaWBAETCs Ppa3leNbHOM: XO3sii-
CTBEHHO-TIUThEBASI M TOXKapHasi. DTO OOBSICHSIETCS TE€M, YTO TOPOACKON BOJIOMPOBO B
OOJIBIIMHCTBE CIy4yaeB HE MOXKET OOECIEeUYuTh MOJIauu MOXKAPHBIX PAcX0/IoB ¢ Tpelye-



MBIM HaIropoM IMpU MAKCUMAJIBLHOM XO3SHCTBEHHO-MUTHEBOM BojionoTpednenun. Kpo-
Me TOro, HE BCErja BO3MOXXHO OTOOpaTh OT TOPOJICKOTO BOAOIPOBOAA M TOKAPHBIN
pacxoq, T.K. ero BenuuuHa Hepenako gocturaeT 100 i/c u 6omee. [loaromy yarie Bcero
BHYTPEHHHE BOJOIPOBOJBI B 3/IaHUSAX TEATPOB YCTPAUBAIOT IO CXEME C 3allACHBIM pe-
3€pBYapOM.

IToxapHble KpaHbI BO BCEX ITOMEIICHUSX TE€ATPA, a TAKKE B IPOU3BOJICTBEHHBIX
IIOMEIIEHUSIX U Ha CKJIANAX, Pa3MENIAEMbIX B OTAECIBHOM KOPITyCE HA YYacCTKE 3IaHUS
TeaTpa, JOJKHBI pacrojaratbCcsi TaKMM 00pa3oM, 4TOOBI Kaxaas TOYKA MOMEUICHUMN
opouanachk AByMsl KOMIIAKTHBIMU CTpysMH. OJTHAKO, YUUTHIBAsA 3HAYUTEIBHYIO BBICOTY
CLEHBI, JOMYCKAETCsS Y KPAaHOB, PACIIOJIOKEHHBIX HA IUIAHIIETE CUEHBI, OANCPKUBATh
HaIop, HEOOXOAUMBINA NIJIsi CO3/IaHUs MOKAPHBIX CTPYH MPOU3BOAUTEILHOCTHIO HE Me-
Hee 5 J1/c Kaxaasi, ¢ BBICOTOM KOMITAKTHOW YacTH Ha 2 M MEPEeKphIBAIOIIEH KOJIOCHUKHU
CLICHBI.

Ha mianmere KOJOCHMKOBOM CLEHBI TP €ro miomany 10 500 mM? JOIKHO OBITh
YCTaHOBJICHO HE MEHEE TpeX MOXAPHBIX 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 BXOJ0OB B paboyue rajiepeu, a TakKe B MpU-
JIETalOlKX K CLUEHE JICCTHUYHBIX KJIETKax. [[pyM Hamnumy 3aKpbITHIX JIECTHUYHBIX KIIE-
TOK, BEAYIIMX K paboyuM rajiepesiM, HeoOXOIUMO MpeayCMaTpUBaTh YCTAHOBKY IO-
JKapHBIX KPAaHOB U B HUX. JlJIsi OpOLIEHHUs 3PUTEIBHOrO 3ajla MOXKapHbIE KPaHbl PEKO-
MEH/IyeTCsl yCTaHABIUBATh y BXOJIOB B mapTep, ampuTeaTp, Ha sIPyChl 3pUTEIHLHOTO 3a-
J1a, @ TAKXKE Y BXOJOB B UEPJIAYHOE IMOMELIEHHUE MPU HAIMYUHU CTOPAEMOI0O MOJIBECHOIO
MEePEKPBITUS HAJ 3pPUTEIBHBIM 3a7I0M. {7151 000py10BaHUsI BHYTPEHHEH BOIOMPOBOIHOM
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 IUIAHILIETE CLUEHBI; MOKapHbIE  KpaHbl JuaMeTpoM 50 MM C HENPOPE3UHEHHBIMU
pykaBamu JiuHOW 10 M M CTBOJIaMU € HAcaJKaMu JUaMeTpoMm 16 MM- Mpu yCTaHOBKE
X Ha KOJIOCHHMKAaX W paboyux rajepesx; moxapHsle  KpaHbl auameTpoM 50 MM ¢
HENPOPE3MHEHHBIMH pyKaBamMu JJIMHOW 20 M U CTBOJAMH C HAaCaJKaMu guaMmeTpom 16
MM- [IPY YCTAHOBKE UX BO BCEX OCTAIBHBIX TIOMEIICHUSIX.

[To u3ydeHuro TeMbl KypcaHT (CTYAEHT) JOJIKEH:

3Harb: CxeMbl IPOTUBOMOKAPHBIX BOJIOMPOBOAOB 3JaHUI MOBBIIIEHHON 3TaX-
HOCTH. OCOOCHHOCTH BHYTPEHHEH BOJIONIPOBOHOM CETH TeaTpoB. Pasmenienne moxap-
HBIX KpaHOB B Tearpe. OCOOEHHOCTH MPOTUBOIOXKAPHOTO BOJAOCHAOXKEHUS TPOU3BO/I-
CTBEHHBIX 3/IaHHI OOJIBIIION TUIOIIA/IH.

Ymern: [Ipou3BoauTh rHAPABINYECKHAN PACUYET BOJOINPOBOJOB BBICOTHBIX 3/a-
HUM. PaccumThIBaTh pacxo BOJIbl HA BHYTPEHHEE MOXKApOTYIIEHUE TeaTpoB. PaccunThi-
BaTh Pacxo/ia BOJbl HA BHYTPEHHEE MOKAPOTYIICHUE 31aHUI OOJIBIION TUIOLIAIH.

HNmets npeacrabienne: OO0 OCHOBHBIX CXeMaX 30HHOTO BojocHaOxeHus. O Tu-
nax IMoKapHbIX KPaHOB BHYTPEHHEW BOAOIPOBOAHOM ceTh Tearpa. O cxeme HaCOCHOM
CTaHLIUH TeaTpa.



YMeTh NpUMEHsITh: 3allacHOM pe3epByap 3AaHUM MOBBIIIEHHONW ATaKHOCTH JJIS
yBeIMYeHUs pacxoaa Bojbl. CiapeHHbIC MOXKAPHBIE KPAaHbI HAa MOKAPHBIX CTOSIKAX IS
KOHICHTPAILUU MOKAPHBIX CTPYH.

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

Tema 8. JkcnepTH3a NPOEKTHBLIX MATEPUAJIOB U 00C/IeI0OBAHUE CUCTEM NMPOTUBO-
MOKAPHOT0 BOJAOCHAOKEHMSI

[To manHOW TeMe YMTAETCS JICKIUS, MMPOBOMATCS TMPAKTHUYCCKUE 3aHATHS 1O 00-
CJIEJOBAHUIO HAPYKHBIX U BHYTPEHHUX IMTPOTUBOIOKAPHBIX BOJIOIPOBOJIOB.

[IpoekTHBIE MaTEpUalbl COCTOSAT U3 MOACHUTEIIBHOMN 3alUCKHU, YEPTEKEN U CMET.

DKCIepTU3y MPOEKTOB HEOOXOIUMO MPOU3BOJUTH MO XOJY JABHKECHHUS BOABI OT
BOJIOMCTOYHMKA WJIM BOJI03a00PHOTO COOPYXKEHHUS J0 BOJOMOTpeOUTENeH, T.e. Tod3Je-
MEHTHO.

Ilo ucmounukam 8000CHAOIHCEHUS U COOPYHCEHUAM OJisl 3a00pa 800bl HEOOXOTU-
MO MIPOBEPUTD: MPABUIIHHO JIM BEIOPAH UCTOYHUK BOJIOCHAOXKEHMSI, TUI U CXEMa pa3Me-
HICHUST BOJI03a00PHBIX COOPYKEHHI; 00eCreuynBaeT M KOHCTPYKIUS MPUEMHOIO CO-
OpY>KEeHHs 3a00p M3 BOJOMCTOYHUKA PACUETHBIX PACXO0B BOJbI HA BCE HYXKJIbI; 3all[U-
IICHBl JIU BOJI03a00pPHBIE COOPYXKEHHS OT MEXAHWYECKUX MOBPEKICHUN IUIOTaMH,
JBJOM U T.M.; OPEIYCMOTPEHBI JIM YCTPONCTBA 3alIUTHl CUCTEMBI BOJOCHAOXKEHHUS OT
MonajaHus B HEe Mycopa, JbJa, PbIObI U T.1I.

Ilo nacocnvim cmanyusim I noovema: KOIWYECTBO U MapKy HACOCOB, COOTBET-
CTBHUE HAIIOPOB M PACX0JI0B PACUETHBIM; BOCCTAHOBJIICHUE HEMPUKOCHOBEHHOTO MOXap-
HOT'O 3araca BOJIbl B 3aMaCHBIX U PETYJIUPYIOIIUX €MKOCTSIX; Oecrepe0oitHOCTh pabOThI
HACOCHOM CTaHIMHU; 3AIIUTy OT THUAPABIMYECKOrO yaapa B HAIMOPHBIX BOJOMPOBOAAX
MIPEIOXPAHUTEIIBHOM aInapaTypou.

Ilo nacochvim cmanyusm Il noovema: TN HACOCHOM CTAaHIMK (BBICOKOTO WU
HU3KOTO JIAaBJICHUS); KATETOPHUIO0 HAJIEKHOCTH HACOCHOM CTAHIIMM U COOTBETCTBUE €€
TpeOOBAHMSIM HOPM; KOJIMYECTBO M MapKy HACOCOB, HAJIMYHE YCTAHOBKHU PE3EPBHBIX
HACOCOB; IIPaBWJIBHOCTh YCTAHOBKH HACOCOB MCXOJS U3 X JOIYCTUMOW BaKyyMMETPH-
YECKOM BBICOTHI BCACHIBAHUS, O0ECIIEYeHNE 3aJTMBKH BCACHIBAIOIIUX JIMHUM TTOXKAPHBIX
HACOCOB B CJIy4a€ UX YCTAaHOBKH BBIIIE HAMHU3ZLIETO YPOBHS BOJIBI B p€3€pByapax B Te-
yeHue He Oosiee 3 MUH (JIJIT BOJOIPOBOJOB BBHICOKOTO JIABJICHUS); MPABUIBHOCTH MPO-
EKTHUPOBAHUSI BCACBHIBAIOIIMX M HAMOPHBIX KOMMYHHUKAIMA B HACOCHOM CTaHIUU (I10-
JKapHbIE HACOCHI JIOJDKHBI UMETh CaMOCTOSITENIbHBIC BCACBIBAIOIINE JIMHWUM);, MPABUIIb-
HOCTbh pa3MEIICHUs 3allOPHON apMaTyphl, 0OpAaTHBIX KJIAIIAHOB; HAJIWYHE JIBYX HE3aBU-
CUMBIX MCTOYHUKOB SHEPrOMUTAHUS JBUTATEJIEN HACOCOB; HAIMYME KOHTPOJIS 3a MC-
MPABHOCTHIO CXE€M aBTOMATHUKHU;, HAJIMUUE YCTPOMCTB KOHTPOJISA 32 YPOBHEM M COXpPaH-
HOCTBIO HEITPUKOCHOBEHHOTO MOKAPHOTO 3ariaca BOJbl B pe3epByapax U BOJOHANOPHBIX
OalHsX; HAIMYUE CBETOBOM U 3BYKOBOW aBTOMATHUYECKOW CHUTHAIU3AINH O BKIFOUCHUH
MO’KAPHBIX HACOCOB; HAJIMYME TeNIe(HOHHOW CBS3H C MOXKAPHOW OXPAHOU M JUCTIETYEP-
CKUM TIYHKTOM OOBEKTa; MPAaBUIBLHOCTh OKPACKU TMOMXKAPHBIX HACOCOB; HAJUYHE TIOIb-



€MHO-TPAHCIIOPTHOTO O0OpPYAOBaHUS [JIsl AKCIUTyaTalldd apMatypbl, TpyOOIpPOBOIOB,
000OpyZ0BaHUS B HACOCHOW CTAHIINK, HAJIMYNE HACOCHOUN CTAHIIMW BHYTPEHHETO MPOTHU-
BOIO’KAPHOTO BOJIOTIPOBOA, IEPBUYHBIX CPEACTB MOKAPOTYIICHHUS; HAIMYNE TTOIBE3 A
K HACOCHOU CTAHIINH C TBEP/IBIM MOKPHITHEM.

Llo pezepsyapam wucmoii 600bl (OAHCAPHLIM 8000eMaM): KOTUIECTBO, TUIl U €M-
KOCTh Pe3epBYyapoB (BOJOEMOB); IPABUIBHOCTh ONpEAeIeHUsI 00beMa HEMPUKOCHOBEH-
HOTO TIO’KapHOTO 3araca BOJBI; MPEAYCMOTPEHBI JTU MEPHI 110 YBEIMYCHHIO 3a11aca BObI
B pesepByapax, korja CHull nomyckaetcs mpoxiaaka BOJOBOAA B OJHY HUTKY; HpO-
MOPIMOHATILHOCTh pacipeiesieHrs HEMPUKOCHOBEHHOTO MOXKAPHOTO 3araca B pe3epBy-
apax; CPOKU BOCCTaHOBJICHMSI HEMPUKOCHOBEHHOI'O IMOXApHOIO 3amaca BOJBI U COOT-
BETCTBHE UX HOPMATHUBHBIM; HAJTUYHUE YCTPOUCTB sl 3a00pa BOABI U3 PE3ePBYapoB Iie-
PEABMKHBIMH TOKAPHBIMU HACOCAMU M MPABUIBHOCTh UX pacyeTa; COOTBETCTBUE KO-
JMYECTBA MOXKAPHBIX BOJIOEMOB, PACCTOSHUN OT HUX JI0 3JaHUN TpeOOBaHUSM HOPM;
MPaBUJILHOCTh Pa3MEIICHUS BOJIOEMOB W3 YCIIOBUS OOCTY)KWBAHHUS WMH 3JIaHUU, CO-
OpPY)KCHHI M BHJIa TIEPEABIKHON MOKAPHON TEXHUKH; MPABIIIBHOCTH MMPOCKTUPOBAHMS
BOJIOEMOB B OTHOIIICHUH MX TEILJIO- U THAPOU3OJISAIUN; COOTBETCTBUE TITyOWHBI BOJOC-
MOB HOpMaM (3,5 M); BOBMOKHOCTh MEPUOJUYECKON CMEHBI BOJIbI B TIOKAPHBIX BOJOE-
Max M CIoco0 IMoIaud BOJIbI B HUX; HAJTMYHE B TIPOEKTE MOIBE3I0B U TJIOMIAI0K C TBEP-
JIBIM TTOKPBITHEM Y BOJOEMOB JUIsl YCTAaHOBKH TTO’KapHBIX aBTOMOOMIIEH JJis 3a0opa BO-
JIbI 1 COOTBETCTBHE ITHX IUIOMAA0K TPeOOBAaHUAM HOPM; HAJTMYHE YKa3aTeIeH U UCKYC-
CTBEHHOTO OCBEIICHHS BOJOEMOB IPH 3a00pe BOBI U3 HUX B HOYHOE BpEMS.

[To u3ydeHuto TemMbl KypcaHT (CIyIIaTelb) T0KEH:

3HaTh: MeETOMKY pacCMOTPEHUS NPOEKTOB HAPYKHBIX IMPOTHUBONOKAPHBIX BO-
JOIIPOBOIOB. METOAMKY pacCMOTPEHHUs NPOEKTOB BHYTPEHHUX IPOTHUBOIIOKAPHBIX BO-
JIOTIPOBOJIOB. MeToAMKy 00CiieIOBaHMsI HAPY>KHBIX M BHYTPEHHHUX MPOTHBOIIOKAPHBIX
BOJOIIPOBOZOB.
YMmerb: AHAIUTHYECKU ONPENENATh BOAOOTAAYY. [[pakTnyecku onpenensars Bo-
JOOTAA4y HApY>KHBIX BOJONPOBOAOB. OPOPMIIATE pe3yJIbTaThl UCIIBITAHUM.
HNmertsb npencrasienne: O npuynHax CHIKEHHs BojiooTaau. O crocobax yiydiie-
HUS TPOTUBOIIOKAPHOTO BOJOCHAOKEHHUS.

Ymers npumensaThb: CTBOJ — Bojgomep U TpyOky [luto s onpenenenus pacxoja
BO/IBL.

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



METOANYECKHUE PEKOMEH/JIAILIUH 110 BBIITIOJIHEHUIO
KYPCOBOI'O ITPOEKTA

3amadeil KypcoBOTO MPOEKTA SIBISAETCA 3aKpelieHue 3HaHUN B 00JACTH MPOTHBO-
M0’KAPHOTO BOJOCHA0XEHUA. B mpoliiecce BBINOIHEHUSI KypCOBOTO MPOEKTAa 00ydaeMble
JOJDKHBI TIOYYUTh TIOJTHOE MPECTABICHUE 00 YCTPOWCTBE BCEH CHCTEMBI BOJOCHAO-
YKEHUS NOCEJIEHNUS U MPOMBIIUIEHHOTO NPEINPUATHUS, ONPEAECIUTh PACUETHBIE PACXOAbI
BOJIbI, IPOU3BECTU TMAPABINYECKHI pacyeT BOAOIPOBO/A, a TAKXKE 3alIaCHBIX HAIIOPHO-
PETyJIIUPYIOMINX EMKOCTEN U HACOCHBIX CTaHLIUM.

KypcoBoif mpoeKT BBINOJHAETCS B COOTBETCTBUU C yueOHbIM nocoduem «IIpoTu-
BOMoOXkapHoe BojocHa0xkeHue. KypcoBoe nmpoektupoBanue» u ¢ [lojoxxeHuem o Kypco-
BOM NpOeKTUpoBaHnU MBaHOBCKOM mokapHO-cracarenbHon akagemuu ['TIC MUC Poc-
CUU.

KypcoBoil NMpOEKT MOHKEH COCTOSTh M3 PACUETHO-NOSICHUTENBHOW 3alMCKUA U
rpauuecKoro MpUiI0KECHHUS.

[losicHuTenpHAs 3aMKcKa AOJKHA BKIIIOYATh CIEAYIOLIEE:

- TUTYJIbHBIN JIUCT;

-OIJIABJICHHUE;

- BBEJICHUE;

- OCHOBHYIO YacCTh;

- 3aKJIF0YeHUE (BBIBOIbI);

- CIMCOK HCIIOJIb30BaHHOM JIUTEPATYPHI;

- IPUJIOKEHUS.

OryiaBiieHrE BKJIIOYAET HAUMEHOBAHUE BCEX PA3/ENIOB, MOAPA3/IEIOB C yKa3aHU-
€M HOMEPOB CTPAaHMII.

Bo BBelleHHH YKa3bIBAa€TCA AKTYaJIbHOCTh U 3HAUYMMOCTh TEMbI, CTEIIEHb €€ pa3-
pabOTaHHOCTH B JIUTEPATYpPE, B T.4. ONPEAEISAIOTCS CYIIECTBYIOLIUE B HAYKe U MPaKTHU-
K€ MOAXOAbI K mpodiieMe, (opMyIUPYIOTCS €U U 3a/1a4d IPOEKTA.

OcHOBHasl 4acTh MPOEKTA BKJIKOYAET UCXOJHBIE JTAHHbBIE JUIsl IPOESKTUPOBAHUS U
CJIETYIOLIUE PA3/ACIIbL:

1. ObGocHOBaHUE MPUHATONU CXEMbI BOJOCHAOKEHUS.

2. Ompegenenre BOJONOTpeOUTENEH U pacyeT TpeOyeMbIX pacxoi0B BOJAbI HA XO3sii-
CTBEHHO-NIUTHEBbIE, MTPOU3BOJACTBEHHBIE W TOKApPHBIE HYKJIbI MOCEJIEHUS U MpO-
MBIIIJICHHOTO TIPEANPUSTHS.

2.1. Onpenenenue BOAONIOTpEOUTENEH.

2.2. Pacuet TpeOyeMbIX pacxo/I0B BOJIbI Ha XO35IIICTBEHHO-TUTHEBBIE U TIPOU3-

BOJICTBEHHBIE HYK/IbI.

2.3. Onpenenenre pacyeTHBIX pacxXxoJ0B BOAbI HA MOKAPOTYILICHUE.

['mapaBiruecknil pacyeT BOJOIPOBOIHONW CETHU HACEJIEHHOIO MyHKTA.
OmnpenencHue pexxuMa padoThl HaCOCHOM CTAaHIIMKM BTOPOTO IMOIbEMA.
['mapaBaryeckui pacyeT BOAOBOIOB.
Pacuer BooHanopHoi 6amHu.

6.1. OnpeaeneHue BHICOTHI BOJIOHAIOPHOM OaIIHU.

6.2. Onpeaenenue EMKOCTH 6aKa BOJOHAIIOPHOM OAalllHHU.
‘7. Pacuer pe3epByapOB UYMCTOU BOJIBI.
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8. IlombGop HACOCOB /Jisi HACOCHOW CTAHIIUU BTOPOTO MOJAbEMA.

B 3akmoueHun moaBOASATCS UTOTH PAOOTHI, (hOPMYTUPYIOTCS BaXKHEHIIIHE BHIBO-
JIbI, K KOTOPBIM TIPHUIIIENT aBTOP, U PEKOMEHIAIINUA O BO3MOYKHOCTH BHEIPEHUS MOTyYCH-
HBIX PE3YJIbTATOB UCCIICOBAHUS B IPAKTHUKY.

CnmcoK UCTIOIB30BaHHOM JIMTEPATYPHI BKIIIOYAET B CEOS:

- HOpPMAaTHBHBIC MPABOBHIE aAKTHI;
- Hay4YHYIO, CIIPABOYHYIO JINTEPATYPy ¥ MaTEPUAIIbI IIEPUOANICCKON MeYaTu;
- TPaKTHYECKHE MaTEpUaJIbI.

B cnmicok nuTepatypbl BKIIOYAIOTCS HCTOYHHUKH, U3yUYEeHHBIC B ITpoliecce paboThl
HaJI POCKTOM, B T.4. T€, HA KOTOPHIE IETAIOTCS CCHUIKH.

CHucoK WCTOIh30BaHHON JINTEPATYPHI COCTABISIETCS U O(DOPMIISETCS B COOTBET-
CTBHUH C TpPEeOOBaHMSIMH TOCYAApCTBEHHBIX CTAHIAPTOB CHUCTEMBI HH(OPMAIMOHHO-
oubnuorpaduueckoro u uznarensckoro aena (CUbBU]).

[TpunoxxeHns MOTYT BKJIFOYATh TAOJMIIBI, CXEMbI, KOMITBIOTEPHBIC TTPOTPAMMBI U
T.JI.

B KypcoBOM mpoeKkTe JOIKHBI OBITh IMOKA3aHbI: PACYETHBIC CXEMBI BOJOTIPOBO/I-
HOM CeTH TMOCEeNIeHUs C yKa3aHUEM BCEX HEOOXOIMMBIX BEIMYWH, CXEMa BOJIOHATIOPHOMN
OalHu ¢ pa3BOJKON TpyO, pa3pe3 pe3epByapa YMCTOM BOJBI C YCTPOMCTBAMH JJIsl CO-
XpaHCHHUS HEMPUKOCHOBEHHOTO TOXKAPHOTO 3armaca BOJABI W pa3BoAKkod TpyO. CxeMbl
BOJIOHATIOPHOW OaIrHU M pa3pe3 pe3epByapa YUCTON BOJBI BBIMOIHSIIOTCS C YKa3aHUEM
pa3MepoB, MOJIYYCHHBIX B PE3yJIbTaTe PacyeTOB.

Ha ueptexe He0OX0AMMO M300pa3uTh y3€l HACOCHOM CTaHIUU - Kamepy mnepe-
KJIFOUEHHUS (TOJIBKO IIJIaH) C pe3epByapaMu YHCTON BOJBI.

Yeprexu 1o hopmaTy yCIOBHBIM 0003HAYCHUSIM, IIpUdTaM U Macitabam J0IxK-
HBbI COOTBETCTBOBATh TPEOOBAHUAM €IMHON CHUCTEMbI KOHCTPYKTOPCKOM JTOKYMEHTAITUU
(ECKJI), cxemsl - coorBeTcTBYytomuM ['OCTam.

[Ipy BBIMOJHEHUU KypCOBOTO IMPOCKTAa PEKOMEHAYETCS IOJIh30BATHCS HACTOS-
UM y4eOHBIM IOCOOMEM, a TaKXKe JIUTEPATYPOl, YKa3aHHOU B CIHCKE.

[TomyunB 3a7aHue U BHIOPAB COTIIACHO ABYM MOCIEAHHUM IudpaM HOMEpa 3a4eT-
HOM KHWKKH UCXOJHBIC JaHHBIC, KypCaHT (CIIyIIaTeNb, CTYACHT) 3HAKOMUTCS C MaTEPH-
aJlaM¥, BBISICHSICT 00BEM U cofiepykaHue pabOThl, M3ydaeT JUTEPaTypy U MPUCTYMAET K
BBITIOJTHCHHUIO KyPCOBOTO TIPOCKTA.



METOANYECKHUE PEKOMEHJALIUU 110 ITIOATI'OTOBKE
K 3AUYETY U DK3AMEHY

3aueThl U dK3aMEHBI ABIAIOTCS (POPMON UTOTOBOTO KOHTPOJISI YCIIEBAEMOCTH Ky -
caHToB (ciymareneil). OHU NpoBOIATCS B 00bEME pabOUHMX MPOrpaMM MO JUCLHUIIIMHE.

[{enb 3a4€TOB - BHISIBUTH M OLIEHUTH TEOPETHUECKHUE 3HAHMS, MPAKTUYECKUE yMeE-
HUSl ¥ HaBBIKM KypCaHTOB (CIyIIaTesiei) 3a MOJIHBIM KypC WM 4acTh (pa3fen) AUCIIH-
TUTMHBI.

DK3aMEeHBI SBISIFOTCS 3aKJIIOUNTENbHBIM 3TAllOM U3YyYEHUS! TUCLUILUIMHBI B IOJTHOM
o0bEME WIHM €€ YacTH, ONpPENCISIONIMM YPOBEHb TEOPETUUYECKUX 3HAHUH U YMEHMI,
IpUOOPETEHHBIX 3a KypC (CeMecTp), pa3BUTHS TBOPUECKOI'O MBIIIJIEHUS,, YMEHHUE CUH-
TE3UpOBaTh 3HAHUS U NPUMEHATh WX B MPAKTUYECKON AESITEIBHOCTU MOKAPHOU OXpa-
HBI.

3aueT ¥ 3K3aMeH MO JUCUUIUIMHE NMpoBoadTcs cornacHo [lonoxenuro o 3auerax u
sk3aMeHax MBanosckoro nacruryra ['TIC MUYC 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, HX 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 MTPOTUBOIOKAPHOTO BOJOCHAOKEHUS TPU TYIICHUU JIeC-

HBIX MTOYapOB.

9. IIpumenenue apuarun MUYC Poccun s oOecriedeHHs] TPOTHBOIIOKAPHOTO BOO-
CHA0XEHUS MPU TYINICHUHU JIECHBIX U TOP(DSIHBIX MOXKAPOB.

10.  Kunaccudukanus cucteM MpOoTUBOIIOKAPHOTO BOJOCHAOKEHMUS.

11.  Cxembl IPOTUBOIIOKAPHOTO BOJOCHAOKEHUS TOPOJICKUX OKPYTOB.

12. CxeMbl IpOTUBOMOKAPHOTO BOAOCHA0KEHUS TPOMBIIUICHHBIX MPEITPUATHH.

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. OcCHOBHBIEC KaTErOp1UU BOJOTIOTPEOUTEICH.

16. Pacxon BOJbI Ha XO3SWCTBEHHO-NIUTHEBBIE U MPOU3BOJACTBEHHBIE HYXKIbI U €T0
y4eT B pacuerax OOBEAMHEHHBIX XO3SHCTBEHHO- M  IMPOU3BOJCTBEHHO-
MPOTUBOIIOXKAPHBIX BOAOIPOBOJIOB.

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

18. Pexxumbl BogonoTpebieHus: B 0OBIYHOE BPEMS M B YCIIOBHSIX TTOXKapa.

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 Pa3MEILECHUIO U JKCIUTyaTalluu TOoXKap-
HBIX THJIPAHTOB.

ObecrieueHre HaIEKHOCTH paObOTHI MOKAPHBIX HACOCHBIX CTAHIIUH.

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

OOnacTh MPUMEHEHUS M YCTPOMCTBO CHELMAIBbHBIX MPOTUBONOKAPHBIX 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 BOJOIPO-
BOJIOB.

Cxembl BHyTPEHHUX ITPOTUBOMNOXKAPHBIX BOJAOIPOBOIOB.

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

[Toxxapubie mkadpl, knaccupuKaius 1 OCHOBHBIE TAPaMETPHI.

[To>xapHbIEC HACOCHBIE CTAHIIUU U BOJOHATIOPHBIE OaKH.

[TpoTuBONOXapHbIE BOJONPOBO/IbI 31aHNH MOBBIIIEHHOMN 3TaXHOCTH.

[TpoTuBOMOXapHOE BOJOCHAOKEHHUE TEATPOB.

Oco0eHHOCTH MPOTHUBOIIOKAPHOTO BOJAOCHAOKEHUS MPOU3BOACTBEHHBIX 3[aHUI
OOJIBIIION TIOIAIH.

MeTtoauka paccMOTpeHuUsl IPOEKTOB HAPYKHBIX TPOTUBOMOXKAPHBIX BOJAOIPOBO/IOB.

MeToauka paccCMOTPEHHS MPOEKTOB BHYTPEHHHUX MPOTHBOIMOKAPHBIX BOAOIPOBO-
TIOB.

Metoauka o0cie10BaHUs HAPYKHBIX TPOTUBOMOXKAPHBIX BOJAOIPOBOIOB.



METOJNYECKHUE PEKOMEHJIAIIUHA ITO BBIITIOJIHEHHUIO
JAUIIJIOMHOTI'O ITPOEKTUPOBAHMUSA

TpebGoBaHus K BBITIOJIHEHUIO JUTUIOMHOTO MPOEKTa yCTaHOBJICHBI [lonoxenneM 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 CMNEHUATBbHOCTH 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 MOATOTOBIEHHOCTH CIIyIIaTeNied K PEeIICHUI0 KOHKPETHBIX,
3a/1a4 MPAKTUYECKOW AESATEIbHOCTU OPraHoB ympasieHusd u noapaznenenuit ['TIC, x
aHaJU3y CJIOXKHBIX CUTyalldid B COBPEMEHHBIX COIMAJIbHO-3KOHOMHYECKUX YCIIOBH-
X

- Pa3BUTh HABBIKK CaMOCTOSITEILHON PabOThI, OBIAJAETh METOJAMU HCCIIEI0BAHUS
[P pelIeHuu pa3zpadaTbiBaeMbIX B IpoekTe (padoTe) mpodiieM U BOIIPOCOB;

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

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

[IpennunnomHas npakTUKa NPOBOJUTCS C LIEJIBIO:

- cbopa, 0000mIeHNs U aHamu3a (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 0E30MaCHOCTH HACEJICHHBIX MTYHKTOB U 00BEK-
TOB.

Mecto mnpoBelieHUs] MPEATUIIOMHON MPAKTUKA 3aBUCUT OT TE€Mbl JUILIOMHOTO
MPOEKTA OMPEEISAETCS HAYYHBIM PYKOBOJAUTEIIEM.

[IpennunnomMHuas npakTUKa MPOBOIUTCS MO UHAUBHUIYAILHOMY 3aJaHUI0, pa3pado-
TaHHOMY Hay4YHbIM PYKOBOJMUTEIEM COBMECTHO C JIMIUIOMHMKOM. Ee conepikaHue
onpezensieTcss TeMOoi U 3ajadyaMu npoekta. COop MaTepuanoB 3aKII0YaETCs B TITyOOKOM
M3YUYEHUU TEePEIOBOM TEXHOJOTUH MPOU3BOACTB, MPAKTUKU MPOSKTUPOBAHUS OOHEKTOB
U 0COOCHHOCTEH WX MPOTHUBOIIOKAPHOW 3AIMTHI, OTBITA TYIICHUS MOXKApOB, IKCILTya-
TallK MOKapHOW TEXHUKHU U T.1. Huke NpuUBOIATCS MPUMEPHBIE BOMPOCHI, MOJIeKa-
1IME PACCMOTPEHUIO MPU MPOXOKICHUH NPEITUTLIOMHON MTPAKTUKH.

IIporpamMmma npeaIunIOMHON NPAKTUKHU
1. O3HakoMIIeHHE C TPOU3BOJICTBEHHON CTPYKTYPOH MNPOMBIIUIEHHOTO NPEANpPUSITHUS
(oOBerHEHUS).
2. O3HaKOMJIEHHE C TEXHOJIOTUUECKUMHU MPOIIECCAMHU 1IEXOB U YYACTKOB.
3. O3HakomieHue ¢ pabOTOM HMHKEHEPHBIX CHUCTEM MNpeAnpusTHs (BOAOCHAOXKEHUE,
BEHTUJISILIUA, OTOIJIEHUE, JIEKTPOCHAOXKEHHE, aBTOMATHUKA U JIPYTHUE).
4. O3HaKOMJIEHUE C OpraHu3anuedl padoTbl MO COOJIIOJICHUIO MPOTUBOIOKAPHOIO pe-
KUMA.



5. O3HaKOMJIEHHE C OpraHU3ale padoThl IO BBIOJHEHUIO TPEOOBaHUI HOPMATH BHBIX
JIOKYMEHTOB B 00JIaCTH TOKapHOH OE€30MaCHOCTH.

6. M3yuenune moxapoB3phIBOONACHBIX CBOIMCTB BEIIECTB M MaTEpPHAaIOB, 00OpaIlalonInX-
Csl B TEXHOJIOTMYECKOM ITPOLIECCE.

7. AHamu3 MOKapHOW OIMACHOCTH TEXHOJOTMYECKOIro IMpOoLEecca 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 TYIIEHUS [T0KapOB U JIMKBUJAIIMY aBApUI HA IPEANIPUATHH.

11. 3yueHne ocoOeHHOCTEN POTUBOMOKAPHOM 3aIUTHI TEXHOJIOTUYECKUX MPOLIECCOB
COOTBETCTBYIOIINX IIPOU3BOJICTB.

12. 3yueHne nepe1oBOro OnbiTa Mo Mpea0TBPALICHUIO TTOKAPOB.

NudopmanuonHoe odecriedyeHue TUCHUILIMHBI
1. MynpTuMenuitHbie npe3entanuu B cpeae Microsoft PowerPoint.
2. CnipaBoYHO-MHGOPMAIIMOHHBIE TIPOTPAMMBL:
- DnekTpoHHas 0a3za JaHHBIX JTOKYMEHTOB MO moxapHoit 6e3onacHoctu HCUC
I1b;

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

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



[Tpunoxenue 1

IIpumepsl pacyera paboyuX XapaKTepPUCTHK 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 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 kIla, BakyymMmeTtpa niepen HacocoMm 12,4 xIla. /[aBieHue B €MKOCTH, U3
KoTopou nojaercs xkuakocts 98,1 klla. KII/] nacoca 0,6.

OnpenenuTs HAMop, MOJIE3HYIO U MOTPEOISIEMYIO MOIITHOCTh HAcOCA.

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

H:M+Hr +> h,

Pg
R . 3
H= (1962 ~98,1)-10 +1,5+3=18(m)
1050 -9,81
Hamop Hacoca no nokazaHusM npudopoB
+
g=Pu TPy
pg
3
Ho (167,6 +12,4)-10 +0.5=18(n)
1050 -9,81
[Tone3nast MOIITHOCTH Hacoca
Ne=Q pgH

N=0,0055-1050-9,81-18=1025 (BT)
[ToTpebasiemas MOIITHOCTH Hacoca

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

Otset: H= 18 m; N.=1025 Bt; N=1710 BT.

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=Na _ QpgH

n n
2. IInotHocts Boasl mpu 20 °C, p = 998,23 kr/m;
g — YCKOpEHHE CBOOOIHOTO MajeHusI, 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
BpamieHus n;, Ko3pPUIMEHT mojae3Horo aerucTeus 1. OnpeaenuTb Kakoi MOIIHOCTH U
YacTOTHI BPAIEHUS] HEOOXOJUMO YCTAaHOBHUTDH 3JIEKTPUUYECKHUM IBUTaTENb, YTOOBI TTOBBI-
CUTh noj1auy Hacoca A0 Q.. Kak uamenurcs Hamnop Hacoca?

Pemenne:
1. PaccunThiBaeM 4acTOTy BpalllCHUS 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 CBOOOTHOTO MajeHusI, M/c>,
3. PaccunThiBaeM Harmop Hacoca IMpH MOBHIIICHUN TI0IaYH HAacoca.

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 3JICKTPOJIBUTATEIh MOIIHOCThIO 68,98 kBT u
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. OnpenenuTh, Kak U3MEHHUTCS T0jjadya, Harmop U noTpeodJse-
Masi MOIITHOCTh, €CJIM HACOC 3aMEHHIIM Ha MOAO00HKIN, HO paboyee KOJIeCO BpaIaeTcs ¢

YABOCHHOM YaCTOTOM.

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



Q,=Q2;

1
Q.= 20-2=40 n/c.
2. Ol'[peI[eJI}IeM Haltopa HaCcocCa IIpUu U3MCHCHUU YaCTOThI BpaIlllCHU .

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 Pacxo/ia, HAMOPA BOAbI M YUCJIA OKAPHBIX CTPYil

Ipumep 1. /11 00beTMHEHHOTO XO3SIMCTBEHHO-TIPOTHBOTIOKAPHOTO BOAOIPOBO/IA
OIPENENNTh PACXO/] M YHCIIO MOKAPHBIX CTPyH. Yron Haknona crpyu 60°. Bomomposos
00CTY)KHBAeT IBYXA3TaXKHOE TPOU3BOACTBEHHOE 31aHue Il 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 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 3JIaHMHU BBICOTOM 710 50 M Tpedyerca 2 ctpym 1o 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 Gonbiie 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 yacth cTpyu Re=12 M. (CIT 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 paboTy BHYTPEHHUX IOKAPHBIX KPAaHOB TEATPAJIILHOIO 3[1aHHUS, €CJIH CaMbIi
yAAJIEHHBIN MOKapHBIM KpaH IHaMeTpoM 65 MM pacrnosioxkeH Ha BbicoTe 20 M 1 000py-
JIOBaH HEMPOPE3MHEHHBIM PYKAaBOM JUIMHHOW 10 M M CTBOJIOM C HAacaJKOM JUAMETPOM
19 mm. [IpousBonutenbHOCTh cTpyH 6,3 51/c. [loTepu Hanopa Bo BHyTpEeHHEHN ceTu 7 M.

Jlano:
d= 65 mm;
z=20 m;
[=10wm;
dy= 19 mm;
Q=63n/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. (npunoxxeHue).
3. PaccumThiBaeM HEOOXOAMMBIM HAMOp Yy TOXKApHOTO KpaHa, OH OMPEIENISeTCsS Kak
CyMMa MOTeph BO BHYTPEHHEH CETH, HAIlOpa B pyKaBe U HAropa y Hacajka.
H=2z+hpt+ hp+ He=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, OCYIIECTBISETCS MO HEMPOPE3UHEHHOU PY-
KaBHOM JTMHUU aAuameTpoM 66 MM u maimmHHOM 120 M. Pacxox Boawl U3 cTBOJIA AOJHKEH
OBITH HE MeHee 5 Ji/c.

Jano:

dp= 66 mm;

z=25M;

L=120 m;

[=20M;

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.

He= 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 I0-
TEpb HAMoOpa B PyKaBe U HANopa y HacaJKa.

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

Omeem: H=52,4 M

Ipumep S.  OnpenenuTs BO3MOXKHBIN PAacXo[ BOABI OT MOKAPHOTO KpaHa AUaAMET-
pom 50 MM, 000pYIOBAaHHOTO HEMPOPE3MHEHHBIM PYKABOM JUIMHHOW 20 M U CTBOJIOM C
HACAJKOM AUAMETPOM 16 MM, €Ciiu rapaHTHUPOBAHHBIA HAMOP y MOXKAPHOrO KpaHa CO-
crasisieT 20 m.

Jlano:
d= 50 mm;
[ =20 wMm;
d,= 16 mmM;
He: =20 M
Haumu: Q?
Pewenue:
1. PaccuuTthiBaeM pacxo]] 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 IMOXKAPHOTO KpaHa Jna-
MeTpoM 65 MM, 00OpPYJOBaHHOI'O HEMPOPE3MHEHHBIM PYKaBOM UIMHHOM 20 M u
CTBOJIOM C HacaJKoM JuaMeTpoM 19 mm, eciau rapaHTHUpOBaHHOE M30BITOUYHOE J1aB-
nenre B 0aKe TUAPOIMHEBMATUUECKON ycTanoBKY 4,2 10° ITa. IToxkapHBIi KpaH, pac-
MOJIO’KEHHBIN Ha BbICOTE 20 M OTHOCHTENIHHO YpOBHS Oaka MHEBMATUYECKOW ycTa-
HOBKH, IOTEPH HAIIOPA BO BHYTPEHHEMN CETHU 5 M.

Jano:
d= 65 mm;
[ =20 wm;
dy= 19 mm;
P=42"10%
z=20 M;
hyy=5 ™M
Haumu: Q?
Pewenue:
1. PaccunTthiBaeM Hanmop npu KOTOPOM IPOUCXOJIUT UCTCUCHHE.
H=P/pg=4,2-1071000-9,81 = 42,86 m
2. PaccunteiBaeM pacxoj BOJBI OT ITOXKApPHOIO 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 HOPMATHUBHBIX TPEOOBAHHM MO pacxojaM BOIBI IS
1eJIe HapyKHOTO MOKapOTYIICHUS TPOU3BOCTBEHHOTO 3/1aHUS.

2. YCOBepIIEHCTBOBAaHUE CHUCTEM HAPY>KHOTO MPOTHUBOMOXKAPHOTO BOJOCHAOXKE-
HUS C YYETOM TpeOyeMbIX Pacxol0B BOAbI HA 1€ HAPY>KHOTO TOKaPOTYIIECHUS TPO-
U3BOJICTBEHHOI'O 3/IaHMUSI.

3. Pa3paboTka KoMILUIEKCa MEPONPUATHI MO MOACPHU3AIUU CUCTEM TPOTUBOIIO-
apHOr0 BOJIOCHAOKEHUS 3[aHUS TTOBBIILIEHHOMN 3Ta>KHOCTH.

4. Pa3paboTka KOMILJIEKCa MEPONPUITUNA IO MOAEPHU3ALIUN CUCTEM MPOTUBOIO-
KAPHOTO BOJIOCHA0KEHHSI XUMUIECKOTO 3aBO/IA.

5. Pa3paboTka KoMILIeKCa MEPONPUITUN TT0 MOJAEPHU3AIMU CUCTEM MPOTUBOIIO-
’KAPHOTO BOJIOCHAOKECHHSI HACETICHHOTO MTyHKTA.

6. PazpaboTka KOMIUIEKCAa MEPOTIPUITUI TTO MOJCPHU3ALMKU CUCTEM MPOTHUBOIIO-
KAPHOTO BOJIOCHAOKECHHUSI 3JaHHUS C MACCOBBIM IPEOBIBAHUEM JFOCH.

7. PazpaboTka KOMILJIEKCa MEPONPUITUN TTO MOJACPHHU3AIMKU CUCTEM MPOTHUBOIIO-
’KapHOro BOJIOCHA0keHHs Ha 0a3ax HeTH U HEPTEPOLYKTOB.

8. Pa3zpaboTka KOMIUIEKCAa MEPOIPUATHI 110 MOJEPHU3AIMHU CUCTEM MPOTUBOIIO-
’KAPHOTO BOJIOCHAOKEHHSI 0OBEKTOB aTOMHOM IPOMBIIIIIEHHOCTH.

9. Pa3paboTka KOMIUIEKCAa MEPONPUATUN IO MOJEPHU3ALUN CUCTEM IPOTHUBOIIO-
’KAPHOTO BOJIOCHAOKEHUSI )KUBOTHOBOJUECKOTO KOMILIEKCA.

10. Pa3paboTka kxoMmIjiekca MEPONPUATUN O MOJEPHMU3AIMH CUCTEM MPOTHUBO-
MO’KapHOTO BOJOCHA0KeHUs HedTernepepadaThIBaIOIETO 3aBO/IA.

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

12. MonepHH3aIsi CUCTEM BHYTPEHHETO MPOTHUBOIMOKAPHOTO BOIOCHAOKEHHUS
00BEKTa C MaCCOBBIM MPEObIBAHUEM JTHOJICH.

13. UccnenoBanue ruipaBIndeCKUX COMPOTUBIICHUM NPU MPOEKTHPOBAHUU CH-
CTEM MPOTUBOIOKAPHOTO BOAOCHAOKEHUS.

14. ViccnenoBanre TUAPABINYECKUX COMPOTHBICHUN TIPU AKCIUTyaTaI[Il CUCTEM
IPOTUBOIIOKAPHOTO BOJOCHA0KEHHUS.

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

16. IIpoexkTupoBaHHEe CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKEHHUS
TOpPOJICKOTO OKpyTa.

17. IlpoekTupoBaHHE CHUCTEM HAPYKHOTO MPOTHBOIOXAPHOTO BOJIOCHAOKEHUS
XUMHYECKOTO TIPEIPUSTHS.

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

19. IlpoexkTupoBaHWE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJOCHAOKCHHS
He(dTenepepabaThIBAIOIIETO MPEAPUATHUS.



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

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

22. Pa3paboTka KOMIUIEKCA MEPONPUATUM TTO 00ECTIEUCHHUIO HAJEKHOCTH 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. O60cHOBaHHE HOPMATHUBHBIX PACXOJ0B BOJABI HA HAPYKHOE MOKAPOTYIICHUE
B TIOCEJICHUU TPU HAIWYUU 3/IaHUN PA3IUYHON (PYHKIIMOHAIBHOU MOKApHOW OmacHo-
CTH.

25. MccnenoBanue TUAPABINYECKUX CONPOTUBIECHUI B PYKaBHBIX CHCTEMAX.

26. HccnenoBanue ruapaBiIdyeCKUX CONPOTUBIICHUM B NMPOTHUBOIIOKAPHBIX BO-
JOMPOBOAAX.

27. UccnenoBanue BIUSIHUS TOJMMEPHBIX J00ABOK HAa THIPABIUYECKHUE COIPO-
TUBJICHUS U JAIBHOCTh MOJIETa MOKAPHBIX CTPYH B CUCTEMAax MPOTHBOMOXKAPHOTO BO-
TOCHAOKEHUS.

28. HccnenoBanne Ka4eCTBEHHBIX XapAaKTEPUCTUK BOISIHBIX MTOKAPHBIX CTPYM.

29. Pa3paboTka KOMIBIOTEPHBIX JIA0OPATOPHBIX KOMILIEKCOB MO MCCIIEI0BAHUIO
TUJIPaBIMYECKUX CUCTEM B IPOTUBOINOKAPHOM BOJJOCHAOKEHUH.

30. Pa3zpaboTka MEpONpHUATHI MO YCOBEPIIEHCTBOBAHUIO CHUCTEM IPOTHBOIIO-
’KAPHOTO BOJOCHA0XKEHUsI KMHOTeaTpa ¢ pa3pabOTKON BHYTPEHHEro MPOTHUBOIOKAp-
HOT'O BOJIOIIPOBOJA.

31. Pa3paboTtka cuctemM NpOTUBOINOKAPHOI'O BOJIOCHAOKEHUS NP TYIICHUU JIeC-
HBIX ¥ TOPPSHBIX MOXKAPOB.

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

33. Pa3paboTka MepompHsITHUH IO YCOBEPIICHCTBOBAHUIO CHUCTEM MPOTHUBOIO-
KAPHOTO BOJIOCHAOKEHUS OOJILHUIIBI.

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

35. IlpoexkTupoBaHUE CHUCTEM HAPYKHOIO MPOTHUBOIOKAPHOIO BOJOCHAOKEHMS
babpukmy.

36. [IpoekTrpoBaHUE CUCTEM BHYTPEHHETO MPOTUBOMOXKAPHOTO BOJOCHAOKEHHUS
JETCKOTO J0Ma.

37. Pa3paboTka MEpONpHUsITUI MO YCOBEPIICHCTBOBAHUIO CHUCTEM BHYTPEHHETO
MIPOTUBOMOXAPHOTO BOIOCHAOKEHHS IETCKOTO I0Ma.

38. Pa3paboTka KOMILIEKCA MEPOMPUATHN MO MOJACPHHU3AIMHU CUCTEM IMPOTHUBO-
MOKaPHOTO BOJIOCHA0KEHUSI BOEHHOTO TOCITUTAIS.

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



