OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«OPEHBYPT' CKHAM IT'OCYJIAPCTBEHHBII ATPAPHBIA YHUBEPCUTET»

Meroanuyeckue peKOMeHIALUH 1JIS
CaMOCTOAATE/IbHOM PA00THI 00y4AIOLIMXCH 0 JAUCHUILINHE

b1.b.11 I'mapaBiauka

Hanpasienue noaroroBku 35.03.06 ArponnxeHepus
IIpoduas odpa3zoBaresnbHoil mnporpammsel Texuuueckuit cepsuc B AIIK

®opma 00yueHHs1 OUHAs



COJEPKAHHUE

1. OPTAHU3ALIMSA CAMOCTOSTEJIBHOM PABOTDBL.........covveeieeeieereeceseeess e, 3
2. METOAUYECKHNE PEKOMEHJJALNU 11O BBITIOJIHEHUIO.........cccoviiiiiieice
VHJNBUY AJTBHBIX JIOMAIITHUX BAJIAHU .......cooooveeeeieeeeees e 3
2.1 Tembl UHAUBUAYATBHBIX JOMAITHUX 3ATAHMI .. uvvvveeiiriieesiiireeesssieeeessisnneessssneeessnneeessnnnns 3
2.2 ConeprkaHue MHAUBUAYATBHBIX JTOMAITHUX 3AHAHMM ...ooivvviiiiieeiiiiesiiiee st 3
2.3 TTOPSAOK BBITTOTHEHUS BAMAHIH ...vvveisvviesitieesiieeesiteesssteessssessssseessssesssssessssesssssessssssssnseeens 14
2.4 TIprUMEP BBITIOTHEHUS BATAHIIN «....vvvveisreresstesesssesssssesssssesssssesssssesssssesssssesssssesssssessssnsssnsneens 14
3. METOJUYECKHUE PEKOMEHJIALIMI .......coooviiiiiiiiiiieiie e
IO ITOATOTOBKE K BAHSTHSIM .....cooiiiiiiiiiee e 33
3.1 JIabopatopnast pabota Nel, 2 «M3ydeHne GU3N4eCKUX CBOUCTB KUIAKOCTH ....ooeveenenens 33
3.2 JIaboparopnast padbota Ne3 «V3mMepeHue ruipOCTaTUICCKOTO TABICHIID ....vvevvearveerenens 33

3.3 JIaGopatopHas pabota Ned «/laBieHue Ha IIOCKKE U KPUBOJIMHEHHbBIE TOBEPXHOCTHY .33
3.4 JIaGopatopHas pabota Ne5 «OrnpenesieHue peKuMOB JBIXKEHUS JKUIAKOCTH ....vvrnveenens. 33
3.5 JIabopatopHas pabota Ne6 «MmmocTparust ypaBHEHHUS BEPHYIITH ....ocvvvvveiiiiiiieennne, 34

3.6 Jlabopatopnas paborta No7, 8 «Omnpenenenue kodhduinenTa ruapaBIndeckoro
Y0150 1 PRSP PP 34

3.7 JIaboparopnas padota Ne9 «Onpenencare MecTHOro ko3 puimenTa ruipaBIndecKoro
OS2 178 00 S PP OPPR 34

3.8 JIaboparopnast padota Nel0, 11 «McredeHne )UAKOCTH Yepe3 OTBEPCTUE M HACATKI .35

3.9 JIaGopatopHas padota Nel2 Tema: «['HAPABIUUECKHH YIIAPY ..vvvvviiveiiriiiiiiiciiisie e 35
3.10 JIaboparopHast padota Nel3 «OcoOeHHOCTH KOHCTPYKLIMHU U SKCIUTyaTaluH,

B10705 62070 (51030 . Q = 010101610 ): > ST 35
3.11 JIaboparopHas padota Nel4 «lcnbiTaHuE HEHTPOOEKHOTO HACOCAD v.vvvervveerirernreeennns 35
3.12 JIaboparopHast pabota Nel5 «CoBmecTHast paboTa IBYX IEHTPOOEIKHBIX HACOCOBY.....36
3.13 JIaGoparopHas padota Nel6 «OcoOEHHOCTH KOHCTPYKIIMU U KCIUTyaTalliK, 00bEMHBIX
5 61T 1eT) 3 PP TP PPR PR PPPPPPRN 36
3.14 JlaGoparopnas padota Nel7 «VcrbITaHUE OOBEMHOTO HACOCA «..vvvvervreeanrreesnvreenneeeenss 36

3.15 JIaboparopHast pabota Nel8 «lcnbiTaHue 00bEMHON THAPOTIEPETATID ....vvervvnveenenens 36



1. OPTAHU3AIIMA CAMOCTOSATEJBbHOM PABOTBI

1.1.0Opranu3aimoHHO-METOANYECKHUE TaHHBIC JUCITUTUTHHBI

OO0t 00bEM 4acoB IO BUIAM
CaMOCTOSTENIEHON pabOTHI
(0] ~ q»'—«’ 8
No = 8 2 =
i HaumenoBanus pazzienoB u TeMm g g % 5 z
v & 2 g 2 Rom| 2=
o = = Ix|OoO=9| of
= ] = EE| 5 E2 [
S 3 & |ESE|822| 2k
2| § [E23|25E| 52
e E 2. ExS|S2E8| 28
1 2 3 4 5 6 7
Tema 1
11 IIpeamer u 3amaun ruzapaBiauku. CBoicTBa X 1
JKUIKOCTEH.
12 | Tema2 x 05
Cuiibl IEHCTBYIOIINE B )KUIAKOCTH.
13 | Tema3 X 2 0.5
OO11Me 3aKOHbBI U YPABHEHUSI THPOCTATHKH.
21 Tema 4 OcHOBBI KHMHEMATHKH M JAWHAMHUKA X 1
' KUIKOCTEH
2o | Temas X 6 5
OjiHOMEpHBIE TOTOKU
23 Tema 6 X
OCHOBBI BOJOCHA0KEHUS
24 Tema 7 .
T'uapasiuyeckoe moaooue
31 Tema 8 <
' Knaccugukarus ruipaBIndecKux MaluH
3.2 | Tema 9 Junamuueckne MammHbI X 4 1
3.3 | Tema 10 O6bemubIe MaLIHHEL X 0,5
34 Tema 11 Tugponmepemaun u  ruapo- X 05
ITHEBMOIPUBO/IBI

2. METOIAUYECKHUE PEKOMEHJIALIUWHA 110 BBIIIOJIHEHUIO

WHAWBUIY AJTBHBIX TOMAIITHAX 3A TAHUI
I/IH,Z[I/IBI/I,Z[yaHBHLIC JOMalIHue 3aaHuA BBIITOJIHAKOTCSA B (I)OpMC (pacquHo-

IPOEKTHUPOBOYHOM, pacdyeTHO-rpaduueckoil padoThl, Mpe3eHTAlMH, KOHTPOJIbHOH padoThl U

T.IL.).

2.1 TeMmbl HHAMBUAYAJIbHBIX JOMALIHUX 32aHUH
Pacuer cetn BomocHaOXeHUST HACETICHHOTO MyHKTA.

2.2 Conep:xkaHue MHAUBUAYAJIbHBIX TOMAITHUX 3aJaHU I

3ananue Nel



enTpobexxubiii Hacoc 2 (pucyHok Al) mepexadymBaeT >XHUAKOCTh W3 Bojo3abopa 1 B BOJOHAMOPHYIO
OamrHIO 3, MpH 3TOM KUAKOCTh MOAHUMAETCs Ha BbicoTy H oT ocu Hacoca. M30bITOYHOE JaBICHHUE B T'a30BOM

IPOCTPAHCTBE Pe3epByapa Pyi. Jajiee Boja MocTynaeT B KOJIBLEBYIO CETh 110 MarkCTpaIbHOMY TPYOOIPOBOAY.
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PI/ICYHOK 1- KomnbneBas cetsb BO,I[OCHa6)KeHI/I$[ HACCJICHHOI'O ITYHKTA! 1 —BO,Z[038.60p; 2 — HacocHas CTaHIIUA;

3 — BogoHamopHas OamrHs; 4 — MoogHO-ToBapHas pepma (MTD); 5 — rapax; I, 11, 111, 1V, V — y3ms1

Hcxonubie nannble npuBeaeHb! B Tabmuie 1.
Vkazanus:
1. Bona xxecrtkasi.
2. MecTHble COMPOTHBIECHUE, PACIOJOKEHHBIE Ha BCACHIBAIONICW W HArHETATENbHOW JIMHUAX: BCACBHIBAIOIAS
KOpoOKa ¢ 00paTHBIM KJIAITAHOM U (DIIIBTPOM, OOpaTHBIH KIlanaH, TOBOPOTH Ha 90°, 3aIBIKKa, BXOJ B pe3epByap 8.
4. [Ipu yMeHBIICHUH TTPOU3BOTUTEIHHOCTH IPUHSATH:
- yeTHBIH BapuaHT — X=80 %;

- HeueTHBIN BapuaHT — X=70 %.



Taoauna 1 — Ucxoauele JaHHbIe K 3agaHui0 Nel

Howmep BapuanTa

1 2 3 4 | 5 | 6 | 7 | 8 ] 9 | 10 11 12 13 14 15 16
Ko —Bo nmoTpebureneit
HacelleHue, ThIC. el 0,9 1 11 1,2 13 1,4 15 1,6 1,7 1,8 1,9 2 2,1 2,2 2,3 2,4
Pacxo1 BOJIbI B rapake, Ji/c 1 1,2 1,4 1,6 18 2 2,2 2,4 2,6 2,8 3 3,2 3,4 3,6 3,8 4
Pacxos1 BOJibl Ha MT(, J1/c 15 2,0 2,5 2,5 3,5 4,5 45 55 3,3 4,5 5,0 35 2,5 33 45 1
JnrHa yyacTkoB, M
L, 10 20 5 4 10 15 12 16 8 10 20 5 4 10 15 12
L, 100 50 200 30 40 45 70 80 95 10 15 13 8 15 35 60
Ls 300 | 1000 [ 150 250 | 450 | 500 | 750 30 200 | 150 50 100 | 130 | 110 [ 120 [ 140
Ly 50 60 100 120 80 150 | 220 | 350 | 400 | 200 [ 200 | 100 | 300 [ 500 | 300 50
Ls 200 [300 [500 [400 [500 |[600 |650 [850 | 700 750 [ 800 | 850 | 900 [ 950 | 1000 | 1000
Le 30 35 40 45 50 55 65 70 75 80 85 95 100 [55 60 45
L; 100 120 150 170 [ 200 [220 [250 [370 | 400 500 | 700 | 800 | 830 | 850 | 870 | 900
Lg 10 25 15 30 35 40 45 50 55 60 65 75 70 80 85 150
Lo 250 [250 [450 [450 [550 |[650 |[650 [ 750 | 600 850 | 700 | 950 | 950 [ 1050 | 900 | 950
Lo 60 70 100 120 80 150 | 250 | 350 | 450 | 250 | 260 | 130 | 400 | 500 | 550 | 600
['eomeTpraeckast BEICOTa TOTpPEeOUTENCH U Y3JI0B, M
Z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z, 0,5 1 0,5 1,3 0,1 2 3 1 15 1 1,2 45 0,5 1 0,5 1,3
Z, 2 15 1,5 2,5 3 3 5 2 2 4 3,5 2,5 1,5 5 55 6
Z, 0,5 1 0,5 0,3 0,1 2 3 1 15 1 1,5 1,1 0,5 0 2 3
Zs 1 1 1 0,5 1 1 1 1 1 15 [15 1 0,5 05 0,6 0,8
Z, 2 1 1 0,5 3 1,5 2 15 1 15 1 15 2 2 2 2
Zy 0,5 0,5 0,5 0,3 0,1 2 0,5 1 15 2 2 05 0,5 3 3 3
Zy 2 0,6 1 0,2 3 3 1 2 0 1 1 05 0,5 1 1 1
Zwy 0,5 1 0,5 0,3 1 1 1 1 1,5 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1

[ToTpeOHBI Hanop OTpeOHTENEH

JloM 0THOATaXKHBIH, M 8
Ha ¢epmax, M 10
Tapax,m 10




3ananue Ne2

LenTpoOesxHbIil Hacoc 2 (PUCYHOK 2) MepeKayrBaeT KHUIKOCTh U3 CKBAXKUHBI | B BOZOHANOPHYIO OAIIHIO
3, IIPU 3TOM KHJIKOCTb TOJHUMAETCS Ha BHICOTY H OT MOBEpXHOCTH MCTOYHHUKA. V30BITOUHOE AaBJIEHUE B Ta30BOM

IMPOCTPAHCTBE PE3CPBYyapa Pyi- [[anee BOJia MOCTYMACT B KOJIBIICBYIO CETh IO MaruCcTpajlbHOMY pr60Hp0BOZ[y.
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Pucynoxk 2 - KosbIiieBast CeTh BOJIOCHA0KEHUS HACSIIEHHOT'O MyHKTA: | — CKBa)XKHMHA; 2 — HACOCHAS CTAHIIUS; 3 —

BO/IOHAIIOpHas OamHs; 4 — MoJo4YHO ToBapHas pepma (MT®); 5 —rapax; I, 11, 111, 1V, V — y3181

Hcxonuple naHHbIe IpUBEICHBI B Ta0mMUIE 2.
Yrazanusa:

1. Bona msrkas.
2. MecTHBIE CONPOTHBIICHUS, PACHIONIOKEHHBIE Ha HAarHETaTeJbHOM JIMHWUU: 1MoBOpoT Ha 90°, 3aJBIIKKa, BXOA B
pe3epByap.
3. TpyOompoBox M3TOTOBJIECH N3 HOBBIX CTAIBHBIX TPYO.
4. Ilpu yMeHbIICHUH IPOU3BOAUTEIBHOCTH MPUHSITH:
- 4eTHbIH Bapuant — X=60%;

- HeueTHBIN BapuaHt — X=90%.



Taoauna 2 — Ucxoanple JaHHbIE K 3a4aHUI0 No2

Howmep BapuanTa

1 2 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 11 12 13 14 15 | 16
Ko —Bo notpebuteneit
Hacenenwue, ThIC. 4en 0,9 1 1,1 1,2 1,3 1,4 15 1,6 1,7 1,8 1,9 2 2,1 2,2 2,3 2,4
Pacxoj BozibI B rapake, Ji/c 1 1,75 1.5 1 3,0 3,5 3 2 2,5 4 2 3 2 2,5 3,5 0,5
Pacxon Bosibl Ha MT(), 11/C 1,5 2,0 2,5 2,5 3,5 4,5 4,5 55 3,3 4,5 5,0 3,5 2,5 3,3 4,5 1
JlnmHa yyacTkoB, M
L, 10 20 5 4 10 15 12 16 8 10 20 5 4 10 15 12
L, 100 50 200 30 40 45 70 80 95 10 15 13 8 15 35 60
Ls 300 1000 150 250 450 500 750 30 200 150 50 100 130 110 120 140
L, 50 60 100 120 80 150 220 350 400 200 200 100 300 500 300 50
Ls 200 300 500 300 500 600 650 850 700 750 800 850 900 950 1000 | 1000
Le 30 35 40 45 50 55 65 70 75 80 85 95 100 | 55 60 45
L, 100 120 150 170 200 220 250 370 400 500 700 800 830 850 870 900
Lg 10 25 15 30 35 40 45 50 55 60 65 75 70 80 85 150
Lg 250 250 350 350 550 650 650 750 600 850 700 950 950 1050 900 950
Lo 60 70 100 120 80 150 250 350 450 250 260 130 400 500 550 600
VIeTBbHBIN IeOUT CKBAYKHUHBI, 10 15 12 4 20
a/c*m
['eomeTpHuueckas BbICOTa MOTpeOHTENEH U Y3II0B, M
Z -15 -25 -10 -35 -45 -55 -65 -75 -85 -95 -105 -30 -40 -60 -90 -80
Z3 2 15 15 2,5 3 3 5 2 2 4 3,5 2,5 15 5 55 6
Z, 0,5 1 0,5 0,3 0,1 2 3 1 15 1 15 11 0,5 0 2 3
Zs 1 1 1 0,5 1 1 1 1 1 15 |15 1 0,5 0,5 0,6 0,8
Z 2 1 1 0,5 3 15 2 15 1 15 1 15 2 2 2 2
Zy 0,5 0,5 0,5 0,3 0,1 2 0,5 1 15 2 2 0,5 0,5 3 3 3
Zy 2 0,6 1 0,2 3 3 1 2 0 1 1 0,5 0,5 1 1 1
Zy 0,5 1 0,5 0,3 1 1 1 1 1,5 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1

[ToTpeOHBI Hanop OTpeOHTENCH

JloM 0THOATaXKHBIM, M 8
Ha depmax, M 10
Tapax,m 10




3ananue Ne3

LentpobexxubIif Hacoc 2 (PHCYHOK 3) ImepeKaduBaeT KUAKOCTh U3 Bomo3abopa | B BOOHATIOPHYIO OamrHio
3, IpH 3TOM XHAKOCTh MOJHUMAETCs Ha BEICOTY H oT ocu Hacoca. M30bITOUHOE TaBiIeHHE B Ta30BOM IIPOCTPAHCTBE

pesepByapa p,;. Jlanee Boga moctymaet B KOJBLUEBYIO CETh [0 MarHCTPAIEHOMY TPYOOIIPOBOY.
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Pucynok 3 - Pa3BeTBieHHas ceTh BOJIOCHA0XKEHHS HACETIEHHOIO MyHKTa: 1 — Bo/103a00p; 2 — HacOCHas

CTaHIUs; 3 — BOJOHANIOpHAs OamrHs; 4 — MoJo4HO ToBapHas pepma (MT®); 5 —rapax; I, I, 11, 1V, V, VI — y31s1

HcxonHble 1aHHBIC IPUBEICHBI B TabmuIe 3.
Vxazanus:

1. Boxa xecTkas.

2. MecTHBIE CONPOTUBICHHUS, PACIIOJIOKEHHBIE HA BCACHIBAIONICH M HAarHETAaTENbHOW JMHHUSAX: BCACHIBAIOIIAs
KOpoOKa ¢ 00paTHBIM KJalaHoM U GpuIIbTpOM, 0OpaTHBIH KilanaH, MoBopoThl Ha 90°, 3a1BMXkKKa, BXOJ] B pe3epByap.
3. Tpy©onpoBO N3rOTOBIICH U3 HOBBIX CTAIBHBIX TPYO.

4. I1pn yMeHbIIEHNH IPOU3BOANTEIHHOCTH MIPUHSTH!

- YeTHBIA BapuaHT — X=60%;

- HeYeTHBIH BapuaHT — X=50%.



Taoauna A3 — Ucxoauble JaHHBIE K 3agaHnI0 Ne3

MHNPOJOJIKEHUE IMPUJIOKEHUA A

Howmep BapuanTa

1 2 3 4 | 5 | 6 | 7 | 8 ] 9 10 11 12 | 13 14 | 15 | 16
Ko —Bo moTpebureneit
HacelleHue, ThIC. el 0,9 1 11 1,2 13 1,4 15 1,6 1,7 1,8 1,9 2 2,1 2,2 2,3 2,4
Pacxo1 BOJIbI B rapake, Ji/c 1 1,75 15 1 3,0 3,5 3 2 2,5 4 2 3 2 2,5 3,5 0,5
Pacxos1 BOJibl Ha MT(, J1/c 15 2,0 2,5 2,5 3,5 4,5 45 55 3,3 4,5 5,0 35 2,5 33 45 1
JnrHa yyacTkoB, M
L, 10 20 5 4 10 15 12 16 8 10 20 5 4 10 15 12
L, 100 50 200 30 40 45 70 80 95 10 15 13 8 15 35 60
Ls 300 | 1000 [ 150 250 | 450 | 500 | 750 30 200 | 150 50 100 | 130 | 110 [ 120 [ 140
Ly 50 60 100 120 80 150 | 220 | 350 | 400 | 200 | 200 | 100 | 300 [ 500 | 300 50
Ls 200 [300 [500 [300 [500 |[600 |[650 [850 | 700 750 [ 800 | 850 | 900 [ 950 | 1000 | 1000
Le 30 35 40 45 50 55 65 70 75 80 85 95 100 [55 60 45
L; 100 120 150 170 [ 200 [220 [250 [370 | 400 500 | 700 | 800 | 830 | 850 | 870 | 900
Lg 10 25 15 30 35 40 45 50 55 60 65 75 70 80 85 150
Lo 250 [250 [350 [350 [550 |[650 |[650 |[750 | 600 850 | 700 | 950 | 950 [ 1050 | 900 | 950
Lo 60 70 100 120 80 150 | 250 | 350 | 450 | 250 | 260 | 130 | 400 | 500 | 550 | 600
I'eomeTpraeckast BEICOTa TOTpPEOUTENCH U Y3JI0B, M
Z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z, 0,5 1 0,5 1,3 0,1 2 3 1 15 1 1,2 45 0,5 1 0,5 1,3
Z, 2 15 1,5 2,5 3 3 5 2 2 4 3,5 2,5 1,5 5 55 6
Z, 0,5 1 0,5 0,3 0,1 2 3 1 15 1 1,5 1,1 0,5 0 2 3
Zs 1 1 1 0,5 1 1 1 1 1 15 [15 1 0,5 05 0,6 0,8
Z, 2 1 1 0,5 3 1,5 2 15 1 15 1 15 2 2 2 2
Zy 0,5 0,5 0,5 0,3 0,1 2 0,5 1 15 2 2 05 0,5 3 3 3
Zy 2 0,6 1 0,2 3 3 1 2 0 1 1 05 0,5 1 1 1
Zwy 0,5 1 0,5 0,3 1 1 1 1 15 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1
Zyi 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1

[otpeOHbIi Hanop noTpeduTenei

JloM 0THOATaXKHBIM, M 8
Ha depmax, M 10
Tapax,m 10




MMPOJOJIKEHUE IMPUJIOKEHHUA A

3ananue Ned

HenTpoOexHsIif Hacoc 2 (pUCYHOK 4) mepeKadynBacT )KUIKOCTh U3 CKBAKUHBI | B BOAOHAIIOPHYIO OamrHio 3, mpH
5TOM JKHJIKOCTh IOJHUMAETCSI Ha BBICOTY H OT moBepxHOCTH McTOYHMKA. 30BITOUHOE aBlIeHUE B Ta30BOM IPOCTPAHCTBE

pe3epByapa py;. [lajiee Boga mocTynaeT B KOJIBLEBYIO CETh [10 MarCTpalbHOMY TpyOOIIpOBOAY.
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PI/ICYHOK 4 - Pa3BeTBJICHHAS CETh BO,I[OCHa6)K€HI/I$I HACCJICHHOI'O ITYHKTA!: 1- CKBa>XHWHa; 2 — HacocHas CTaHIIUA; 3-—

BOJIOHAIIOpHas OamHs; 4 — MooyHO ToBapHas pepma (MT®); 5 — rapax; I, I, 111, 1V, V, VI — y3ms1

HicxonHble faHHBIE IPUBEIEHBI B TabnuIe A4.
Vkazanusa:
1. Bona msrkast.
2. MecTHbIE COMPOTUBIIEHUS, PACIIONIOKEHHBIE HA HATHETATENILHOM TMHUK: TIOBOPOT Ha 90°, 3aIBMKKA, BXOJ] B pe3epByap.
3. TpyOoIpoBOT H3TOTOBJICH U3 HOBBIX CTANBHBIX TPYO.
4. [Ipu yMeHBIICHUH IPOU3BOTUTECIHHOCTH IPUHSATH:
- YCTHBINA BapuaHT — X=75%;

- HedeTHBIN BapuaHt — X=50%.



Taoauna 4 — Ucxoauple JaHHbIE K 3a7aHuI0 Ned

Homep BapuanTa

1 [ 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 10 |11 12 [13 J14 15 16
Ko —Bo moTpebureneit
Hacenenwue, ThiC. "en 0,9 1 1,1 1,2 13 14 15 1,6 1,7 1,8 19 2 2,1 2,2 2,3 2,4
Pacxon BozibI B rapaske, Ji/c 1 1,75 15 1 3,0 3,5 3 2 2,5 4 2 3 2 2,5 3,5 05
Pacxon Boziel Ha MT(, 11/C 15 2,0 2,5 2,5 3,5 4,5 4,5 55 3,3 4,5 5,0 3,5 2,5 3,3 4,5 1
Jln1Ha y4acTKoB, M
L, 10 20 5 4 10 15 12 16 8 10 20 5 4 10 15 12
L, 100 50 200 30 40 45 70 80 95 10 15 13 8 15 35 60
Ls 300 1000 | 150 250 450 500 750 30 200 150 50 100 130 110 120 140
L, 50 60 100 120 80 150 220 350 400 200 200 100 300 500 300 50
Ls 200 300 500 300 500 600 650 850 700 750 800 850 900 950 1000 | 1000
Le 30 35 40 45 50 55 65 70 75 80 85 95 100 55 60 45
L, 100 120 150 170 200 220 250 370 400 500 700 800 830 850 870 900
Lg 10 25 15 30 35 40 45 50 55 60 65 75 70 80 85 150
Lo 250 250 350 350 550 650 650 750 600 850 700 950 950 1050 | 900 950
Lo 60 70 100 120 80 150 250 350 450 250 260 130 400 500 550 600
YZeNBHBIN JeOUT CKBa>KHHBI, 10 8 5 10 7 15 5 o5
n/c*m
I'eomeTprueckas BBICOTa MOTPEOHUTENCH U Y3JI0B, M
Z; -10 -20 -15 -30 -40 -50 -60 -70 -80 -90 -100 | -35 -45 -65 -95 -85
Z3 2 15 15 2,5 3 3 5 2 2 4 3,5 2,5 15 5 5,5 6
Z, 0,5 1 0,5 0,3 0,1 2 3 1 15 1 15 11 0,5 0 2 3
Zs 1 1 1 0,5 1 1 1 1 1 15 15 1 0,5 0,5 0,6 0,8
Z 2 1 1 0,5 3 15 2 1,5 1 15 1 15 2 2 2 2
Zy 0,5 0,5 0,5 0,3 0,1 2 0,5 1 15 2 2 0,5 0,5 3 3 3
Zy 2 0,6 1 0,2 3 3 1 2 0 1 1 0,5 0,5 1 1 1
Zy 0,5 1 0,5 0,3 1 1 1 1 15 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1
[ToTpeOHBIN HanOp OTpeOHTENICH
JloM OIHOATaXHBIN, M 8
Ha depmax, M 10
Tapax,m 10




MMPOJOJIKEHUE ITPUJIOXKEHUA A

3aganue Neb

HenTpoOexHbIif Hacoc 2 (pUCYHOK A4) rmepekaunBaeT KUIKOCTh U3 CKBaXXHUHBI | B BOIOHAMIOPHYIO OamrHio 3, mpu
5TOM JKHJIKOCTh IOJHUMAETCSI Ha BBICOTY H OT moBepxHOCTH McTOYHMKA. 30BITOUHOE aBlIeHUE B Ta30BOM IPOCTPAHCTBE

pe3epByapa py;- Jaee Bosa moctynaer B KOJIBIEBYIO CETh 10 MaruCTPajIbHOMY TPyOOIPOBOY.
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PI/ICYHOK Ab - Pa3BeTBIicHHAS CETh BOZ[OCHa6)K€HI/I$I HACCJICHHOI'O ITYHKTAa: 1- CKBa>XHHa, 2 — HacocHas CTaHII YA, 3

— BOJIOHATIOpHAs OamnrHs; 4 — Moo4HO ToBapHast pepma (MTD); 5 — rapax; I, I, 11, 1V, V, VI — y3n61

VicxonHble aHHBIE IPUBEIEHBI B TA0OIHUIE 5.
Vkazanusa:
1. Bona xectkast.
2. MecTHbIE COMPOTUBIIEHUS, PACIIONIOKEHHBIE HA HATHETATENILHOM TMHUK: TIOBOPOT Ha 90°, 3aIBMKKA, BXOJ] B pe3epByap.
3. TpyOoIpoBOT H3TOTOBJICH U3 HOBBIX CTANBHBIX TPYO.
4. [Ipu yMeHBIICHUH POU3BOTUTECILHOCTH IPUHSATH:
- YCTHBINA BapHuaHT — X=65%;

- HedeTHBIN BapuaHTt — X=80%.



Taoauna 5 — Ucxoanble JaHHbIE K 3a7aHuI0 Neb

MNPOJOJIKEHUE IMPUJIOKEHHUA A

Howmep BapuanTa

1 [ 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 10 |11 12 [13 J14 15 |16
Ko —Bo moTpebureneit
Hacenenwue, TiC. Yen 0,6 0,7 0,8 0,9 1 11 1,2 1,3 14 15 1,6 1,7 1,8 1,9 2 2,1
Pacxon BozibI B rapake, Ji/c 0,8 1 0,75 1.2 15 2,0 3,0 3,50 4,0 2,5 4,5 1,8 2,6 2,2 2,5 3,5
Pacxon Boziel Ha MT(, 11/C 3 55 6,0 2,5 2,5 3,0 3,5 4,0 4,5 3,0 55 6,0 2,5 15 3,0 5
Jln1Ha y4acTKoB, M
L, 10 20 5 4 10 15 12 16 8 10 20 5 4 10 15 12
L, 100 50 200 30 40 45 70 80 95 10 15 13 8 15 35 60
Ls 300 1000 | 150 250 450 500 750 30 200 150 50 100 130 110 120 140
L, 50 60 100 120 80 150 220 350 400 200 200 100 300 500 300 50
Ls 200 300 500 300 500 600 650 850 700 750 800 850 900 950 1000 | 1000
Le 30 35 40 45 50 55 65 70 75 80 85 95 100 55 60 45
L, 100 120 150 170 200 220 250 370 400 500 700 800 830 850 870 900
Lg 10 25 15 30 35 40 45 50 55 60 65 75 70 80 85 150
Lo 250 250 350 350 550 650 650 750 600 850 700 950 950 1050 | 900 950
Lo 60 70 100 120 80 150 250 350 450 250 260 130 400 500 550 600
YZeNBHBIN JeOUT CKBa>KHHBI, 10 8 5 10 7 15 5 o5
n/c*m
I'eomeTprueckas BBICOTa MOTPEOHUTENCH U Y3JI0B, M
Z; -10 -20 -15 -30 -40 -50 -60 -70 -80 -90 -100 | -35 -45 -65 -95 -85
Z3 2 15 1,5 2,5 3 3 5 2 2 4 3,5 2,5 15 5 5,5 6
Z, 0,5 1 0,5 0,3 0,1 2 3 1 15 1 15 11 0,5 0 2 3
Zs 1 1 1 0,5 1 1 1 1 1 15 15 1 0,5 0,5 0,6 0,8
Z 2 1 1 0,5 3 1,5 2 15 1 15 1 15 2 2 2 2
Zy 0,5 0,5 0,5 0,3 0,1 2 0,5 1 15 2 2 0,5 0,5 3 3 3
Zy 2 0,6 1 0,2 3 3 1 2 0 1 1 0,5 05 1 1 1
Zy 0,5 1 0,5 0,3 1 1 1 1 15 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1
[ToTpeOHBII Hanop OTpeOHUTENICH
JloM OIHOATaXHBIN, M 8
Ha depmax, M 10
Tapax,m 10




2.3 Ilops/10K BBITIOJTHEHUSI 32IaHU I

1) Onpenenuts MOTPeOHBIE PACXOIBI BOIBI B BOIOTPOBOIAHON CETH.

2) [TogoOpaThk MaTepral M JUaMeTPhl TPYO I BOJOIIPOBOTHON CETH.

3) OnpenennuTs MOTPEOHBIE HATIOPHI B Y3JIOBBIX TOYKAX CETH, BEICOTY M €MKOCTH BOJOHAIIOPHOI OarmrHu (HAIopHO-
PEryIHPYIOLIEro pe3epByapa).

4) IlopoOpath MaTepuall ¥ AUAMETPHI TPYO [UIsl BCachIBAIONIEH M HArHETaTeIbHOW JIMHUU HACOCHOW CTAHIINU.

5) IlonoOpatk Hacoc 1 oNpeAeNuTh paboune napamMeTpsl YCTAaHOBKH, a IPU HEOOXOIUMOCTH, 1aTh PEKOMEH/IAIINU
0 PEryJIMPOBAHMIO €T0 TI0/1a41 C HOMOIIBIO 3a/IBUKKH.

6) OmpenenuTs YuciIo 000POTOB Bajla HACOCA NIPH YMEHBIICHHH IIPOU3BOJUTEIILHOCTH 10 331aHHOM BEJIMUMHBI X (B
% ot pacuerHoro pacxozna Q,).

7) OnpenenuThb AaBlICHUE Ha BXOAE B HACOC U MAKCHMAaJIbHO BO3MOXKHBIA KO3()(GHIUESHT CONPOTUBIICHUS (IIBTPA

H3 YCJIOBUA OTCYTCTBHS KaBUTALIUU.

2.4 TIpuMep BbINOJIHEHHUS 3aJaHUS



DenepajibHOe roCy1apCTBEHHOE G10/KeTHOE 00PA30BATELHOE yupexaeHHe
BBICLIEr0 NpodheccHOHAILHOTO 00pa30BaHus
«Opendyprekuii rocyaperBeHnblil arpapHsiii YHHBEpPCHTET»

WnxeHepHblit hakyabTeT

Kadenpa «Mexanusanus rexnoiornueckux npoueccos 8 AITK»

PACYHETHO-IIOSICHUTEJIbHASI 3AITUCKA

. K pacueTHO-rpauueckoii padore

Ha temy «Pacuer ruspasiuueckuii cetn 06beKTa CebekoX03siCTBEHHONO
HasHaHEHU D)

BapuanT 11

Beinojiung: crynentka 9n-33 rp.
%ﬁ Psi6osa 1HO.C.
«% ", g, {__2014r.

[TpoBepui €HT,K.T.H.
b _ Aumpos Y. 3.
== 2014r.

OpenOypr 2014 r.
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LlenTpoGexHpiii Hacoc 2 (pucynok A4) mepexaumBaeT KUIKOCT U3 CKBa)KHHBI
1 B BozoHamopHyto Gaurmro 3, TIpH 5TOM JKHAKOCTh MOJAHMMaeTcs Ha Boicoty H ot
TIOBEPXHOCTH MCTOYHHMKA. U30bITOYHOE jaBieHHE B  Ta30BOM IPOCTPAHCTBE
pesepByapa py,;. [lanee Boxa mocrymaer B KOJIBLIEBYIO CETh [0 MaruCTPabHOMY

TpyGonpoBoy.
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Pucynok A4 - Pasersiennas cers BOJIOCHA0)KEHUSI HACENIEHHOTO MyHKTa: | —
<
CKB&yKMHa; 2 — HACOCHAS CTAHIUS; 3 — BOZIOHANOpHAs OallHs; 4 — MOJIOYHO ToBapHas

depma (MT®); 5 — rapax; I, IL, IIL, IV, V, VI - y3561

Hcxonnsle nannsie npusenens: Tabnuue A4,

Tpebyemcs:

1) Onpenennts notpeGHbie Pacxobl BOJIbI B KOJIBIIEBOH CETH.

2) llonoGpats marepuai u AUAMETPhI TPYO 1711 BOAONPOBOIHOMN CeTH.

3) Omnpenemuts notpeGHsIe HAlOpel B y3JIOBBIX TOYKAaX CETH, BBICOTY M

E€MKOCTb BOJIOHAIOPHOM GamHu (HanopHo-peryaupyiouero pesepByapa).
e



4) TIlonobpars wmarepuan wu aMameTpsl  TpyO Ui BcachlBalomed u
HarHeTaTeIbHOM JIMHUU HACOCHOM CTAHIIHH. <

5) IlonoGpark Hacoc u ompenenuts paGoune napaMeTpbl YCTAHOBKH, a IIpH
HEOOXOIMMOCTH, 1aTh PEKOMEHAALMH 10 PETYTMPOBAHHIO €r0 MOJAYH C IIOMOLIBIO
3a]IBUIKKH.
J 6) Omnpenenuts umcio 060pOTOB Baja  Hacoca IIPH  yMEHBIIEHUU
NPOU3BOUTEILHOCTH 10 3a71aHHOM BEJIMYMHBI X (B % OT pacyeTHOro pacxoza Q)

7) Onpenenuts fnaBlieHHe HA BXOJAE B HACOC M MAKCHMANBHO BO3MOKHbIN
KO3(PULMEHT CONPOTHBIIEHNS DUITBTPA H3 YCIOBHS OTCYTCTBHMsI KaBUTAIIHH.

Yxazanus:

1. Bona msirkast.

2. MecTHble CONMPOTHBIECHHS, PACTONOKEHHbIE HA HATHETATENbHON JTMHHH:
noBopot Ha 90°, 3a/BHXKKa, BXOZ B pe3epByap.

3. Tpy6onpoBox H3roTOBNIEH H3 HOBBIX CTATBHBIX TpYyo.

4. Ilpy yMeHbIIEHHH TIPOU3BOIHTETLHOCTH IPUHSTB:

- YeTHBIH BapuaHT — x=75%;

- HEYETHBIN BapuaHT — x=50%.




Tabanna A4 — Ucxoausle JanHbIe K 3a1aHn10 Nod

Homep BapuanTa 11 I'eomerpuueckas BeicoTa noTpeGuTeneii u y3108, M
)
Kon —Bo norpeburenei Z, -100
H 7 ¥
acenenmue, Thic 1.9 z 3.5
yes
Pacxon Bozel B
rapaxe, j/c g % =
Pacxon Boasl Ha
5
mT, n/c 0 Zs 15
Jlnuna yyacrtkos, M Z, 1
L, 20 Zy 2
L)
55 15 Zy, 1
L; 50 Zy 1
L, 200 Zy 1
Ls 800 Zy 1
Le 85 TTotpeGHbiii Hanop notpebuTeneii
Ts 700 e 8
' OJIHOITAXKHBIM, M
Lg 65 Ha depmax, m 10
L5 700 Tapa,um 10
Lio 260
YAeNbHbIA ne0uT
15
CKBaKHHBI, J1/C*Mm
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1 Onpenenienne noTpeGHBIX Pacxoa0B BOAbI
Onpenenenne noTpeGHBIX pacXo10B BOJBI:

Hacenenue: N=1900 uyenosex;

Pacxon na yenoseka: =300 i/cyTku

L]
CpeznecyToutblii pacxojl BOJIbI Ha XO3SHCTBEHHO-ITUTHEBbIE HYXK/IbI ONPEACISETCS M0

thopmyue:
Qepeyr = q N =300-1900 = 570000 nutpos/cyrin =
=570 m*/cyTKn,
IJie q - HopMa BOAONOTPeGICHUS OTHUM NOTPeGUTENEM, JI/CYTKH. |
N - konuuecTBO notpeduTeneii.
Leyr.max = Keyrmax * Qepeyr = 1,2:570 = 684 M3/cyT|<n;
Qeyrmin = Keyrmin * Qepeyr = 0,8+ 570 = 456 m*/cytkn
YacoBble pacxo/bl: .
Koinax = @hun' P =131, 7= 221;
Kemin = Qmin ¢ Pmin = 0,5+0,1 = 0,05,

e @max = 1,3; Bmax = 1,7; @min = 0,5; Bmin = 0,1.

Lumax = Kymax * QCZPZYT =2,21- 6—28:4 = 62,99 M3/llaC;

Q. 62,99 ;
Qmax = 28 = == = 0,0175 M‘/cex'= 17,5 n/c

2 Pacnpene.rlenue PACXOA0B KHAKOCTH 1O Y4ACTKAM CE€TH

Jnsi onpenenenusi quamerpa TpyGonpoBosa HEOGXOAUMO 3HATH (axTuueckue,

PacHeTHbIC U COCPEIOTOYECHHbIE pacxoabl Ha y4acTKe.




Q(/)i = Qu + Qmpi G Q_vsi;
Qpi =050, + Qmpi i Qy:;ia

o) 3 o
rae Qy, — pacxon B y3ie, M’/c; Q:p — TpaH3uTHBIH pacxox, M’/c; Q, — myTeBoi
3
pacxoj Ha yyacTke, M/c.

Y nenbHbIN MyTEeBOM pacyer:

<

0,0175
qy}l e Qmax =5 3 7'3 : 10—6 M3/c
Ly+Ls+L,+Ly 200+ 800+ 700 + 700

‘ Onpenenum pacxot Bojbl Ha yyacTKax:

Yyacrox [I-111:

£ S
Qoti-111 = Quir—nir = Lsquyr = 800-7,3-1076 = 0,006 M°/.;

3
Qprr-1m1 = 0,5 Quyy—yyy = 0,5 0,006 = 0,003M/,

<

Yuacrok [1-VI:

SRS : 3
Qor1-vi = Quir—vi + Qcocp = 700-7,3 1076 +5-1073 = 0,01 M /e

3
Qpi-vi = 0,5 * Quir—y + Qocp = 0,5-0,01 +5- 1073 = 0,01 M°/
VYuyacroxk I-11:
Qor-11 = Qui-i1 + Qoui—nir + Qprr—ys =

<

=200-7,3-107® + 0,006 + 0,01 = 0,0175M°/,;

Qpr-11 = 0,5Qu—p-+ Quur—ti + Qprr—y; =

=0,5-200-7,3-107° + 0,003 + 0,01 = 0,0145™°/.

4




VYuyacrok V-1V:

Qqv-1v = Quv—1v + Qeocp = 700+ 7,3+ 1076 + 2103 = 0,0071 M°/,
Qpv-1v = 0,5 Quy—1v + Qcocp = 0,5°700-107¢ + 2- 1073 = 0,0046 Mz/c

VYuacrok [-V:

N 3
Qp1-v = Qpv—rv = 0,0071M°/;

3
e Qpr-v = Qgv-1v = 0,0071M /.

VYuacrtok 6-1:

Qpo-1 = Qpr—11 + Qpr_y = 0,0175 + 0,0071 = 0,025 M°/,;

Qpo-1 = Qoi—ir + Qpu—y = 0,0175 +0,0071 = 0,025 M°/,

3 Onpenenenne marepuaia u Auamerpa Tpyo6

Pacxon Bozibl B cricTeMe BoocHAGKEH!S CBSA3aH C CeYeHHeM TPyOBI U CKOPOCTBIO

' ABUIKEHUS CHCI[yIO].L[Cﬁ 3aBUCHUMOCTBIO:

rie V- CKOpOCTh JIBMXKE€HHs BOJIbI B TpyOe, M/c;
« - BHyTpeHHHUIi arnameTp Tpy6hl, M.

Orcrona




Beibupaem crannaptHyio tpy0y npuioxkenwue 2. [Tpu 5ToMm auamerp

CTaHJapTHOM TPYObI IOJIKEH COOTBETCTBOBATh yCIOBHIO dy = d,

rae dg — haxkTudeckuii uamerp TpyGHI.

VYyactok I1-111:

4Qprr-111 4-0,003
d = P = = 0,059 m = 59 mm
pll—=111 71"193,4 3,141,1 &

d -1 = 69 mm, cranbHas TpyGa Ne2

VYuacrok II-VI:

4 Qpri-vi 4-0,01
dp”—VI —j - .19 = 3[14 ; 1’1 = 0,108,714 = 108./14./‘4

K

v

*dg11—y1 = 125 mm, cranbuas Tpy6a Nos

Vuyactox I-1I:

_ |*Qi-u __ [40,0145 e e
dpl'—” —\/ T[‘,‘l;w = \/3'14.1'1 = 0,130M = 130 um
dpr—i1 = 150 mm, cransHas TpyGa Ne6

‘ VYuyacrox V-IV:

_ [4Qv-1v _ [4:0,0046 a
-1y —\/ ot \/3‘14.1’1 =0,073m = 73 um
dgy -1y = 82 mm, cranbuas TpyGa Ne3

Yyacrok [-V:

4Qpr-y 4-0,0071
iy = L ] d = M= M)
pI-V . e 0,091m = 91 mm

dgr-y = 100 mm, cTanbaas TpyGa Ned




Vuyacrok 6-1:

°

4- QP 6—1 4- 0,025
dps-1 P R a L e waall T %

dy -1 = 184 MM, cranbuas Tpy6a No7

4 OnpeesieHne NOTEPs HAa y4aCTKAX BOJOCHAOKEH S

OcHoBHOM (opMyJI0ii HEKEHEPHOMH THIPABINKY, CBA3BIBAIONICH BCe yKa3aHHBIE

XapakTepUCTHKH, siBisercs Gopmyna lapcu-BeiicHaxa:

& %

a

v2

.;E,

Q| ~

rze h, — nuueiinble noTepy Hanopa, M;
A - KO3 HULIHEHT I APABINYECKOrO CONPOTHBIEHHS
v d - anuna u tnamerp TpyGsI, M;
V — CKOPOCTb JABH)XEHHUS BOJIbI, M/C;
£ — YCKOpeHHe CBOGOIHOTO nafeHus, M/c>.
<
. Atz A + gz t,

rie A - KO3QGUIMEHT SKBUBAIEHTHOMH 11ePOXOBATOCTH JUTS HOBBIX TpyO B Hayaje

SKCIITyaTalluH, MM;
A¢- K03 puLHEHT SKBUBATEHTHO 1IEPOXOBATOCTH Yepes t et 9KCILTyaTall|u;

0 — €KETOaHbIH MPHPOCT aGCOMOTHOM LIEPOXOBATOCTH, MM B I'01, 3aBUCSIIHIL OT

(U3NKO-XMMHUYECKHX CBOMCTB M01aBAEMOi 110 HAM BOJIBI.
A=0,014mm; 0=0,07; t=25 1.
L]

k; =0,000289 m.



A;= 0,014 +0,07- 25 = 1,764 Mmm = 0,001764 m

5 8.0z
h=011-0.001764025 . . ZQP
< d¢' T *g

800 8:0,0032
h”_.”, = 0;11 : 0.0017640'25 ¥ 0,069525 :3,142'9,81 = 8;5857 M

3 . 9,25, . 7000 a0t o
h,,_V, =0,11-0.001764 0,1255%% 3442581 4,2775 m

Rioir =0,11-0.001764025 . 200 B0OMSE _ o

0,15%25 3,142.987

= : 025,__700 80,0046 _
. hy_y =0,11-0.001764 008257 3a47am = 7,4511 M

= . 0,25 ,_260 8000712
%I—V - 0,11 0.001764 §0’15,25 *3,142-9’81 — 2’4444 M

2t ) 025, 50. @057
hs-; = 0,11-0.001764 018857 T1azegr = 0:2762 m

o ) 025, 85 800052
hv,_4 =0,11-0.001764 008257 3127981 = 1,068 m

b . 025, 65 800022
hay—s = 0,11-0.001764925 . 65 _ = 1552 u

& Onpenenenne BoicoTh! BOIOHANIOPHO# OamHu

HAHT = Zi +Zhl ‘U+Hni

H[” = ZIll S (h”_”] 4= h[_” 5 hﬁ_[) + HAOM =1+ (8,5857 e 1,0327 Eis 0,2762) 4
8 = 18,895 m

HAEFICT“!— = Z4 + (hv[_4 St hlI—VI + h]_" + h6_,) S HMTL‘I) = 1,5 + (1,068 =+ 4,2775 +
],0327+0,2762—/-10=1&]54M



v

HVI = ZVI + (hIl—VI + h-[_" =+ h6_]) 7 1 H}.IOM —_— 1 - (4‘,2775 = 1,0327 o 1 0,2762) o o
8 = 14,5864 m

HIV ='ZIV + (hv_"/ o+ h‘I—V + h'6—1) 4= HAOM = *+ (7,4511 o 2,4444 + 0,2762) e
8=19,1717 m

Haeﬁc*rs = ZS + (h'IV—S + hlV—V i h6—l) + Hr;pam = 1,5 o (1,552 Ee 7,4511
2,4444+0,2762+10=23,224m

T.x. 23,224>18,154 , 10 JMKTYIOILIIeH TOYKOM sBaseTcs rapax, Torja BBICOTA

BO/IOHAIIOPHOM OalIHu:

@ Ho=Hys -2, =23224-35=1973m

‘6 Bmecrumocts 6aka BOJIOHAIIOPHO¥W 0alIHu

Vs =V, + V33 = 35,568 + 6 = 41,568 v,

rae V, — peryaupyioimii o6bem Gauau, m° ;
Vs — MOXapHbIii 3amnac Oarnu, s

Perymupyrommit  o6vem  Gammu [IpH  aBTOMAaTH4eCKoH paboTe HacocoB

NPUHUAMAIOT 0K0JI0 5,2 % (Tabi1. 1) HaubGonbuiero CYTOYHOTI'O pacxoia BOIbI:

Vo = 0,052 - Qpyqy = 0,052 - 684 = 35568 v*

max
#

Iloxapuslii 3anac (06kemM Boxbl Ha [IOXKapHbIE HYKIBI)  ONpPENEseTCs T10

tbopmye:
Vis = Quox 't = 0,01-10- 60 = 6 m°

TAI€, Quox — TIOXKAPHBIH PAcXOJl, BHIOUPAETCS B 3aBHCHMOCTH OT YHC/A JKUTENeii

Hii obbekTa Tabnuua 1.5. npunoskenus 1:

t — Bpems paboThl MOXAapHOrO Hacoca (06bIMHO B HACENEHHBIX MyHKTAX

NpHHAMaeTcs paBHoe 10 MuHyTam = 600 cexyn).

<



L]
Bribnpaem BonoHanopuyio Gaurhio Tuna 1 (KMpnu4Has co CTaibHBIM Gakom):

Hs=21 M, Vs=100 M.

7 Onpenenenne GakTHYECKHX HATIOPOB B KAKIOM y3J1e

Cocraum ypasHenue BepHyiun 1jis MarucTpaibHOro TpyGonpoBoa.

2 a-v,
P+av=Zl+P| t—L tp
pig .28 gyg 2

&5+

rae Zs, Z) — reoMeTpUYEeCcKHe BBICOThI COOTBETCTBEHHO BOJIOHAMOPHOI GalHK 1

y3na, M;

v ' P — naBnenue CO3/1aBaeMoe  CTOJOOM BOJbI B BOHOHaHOpHOﬁ 6a1u1-1e,

.

i i
Cle0BaTeIbHO—— = H; - BBICOTA BOJOHANOPHOM OAllIHU, M;
P8

P i
P| — naBnenne cosnasaemoe B I y3ie, ciesoBatensHo— = H, - (pakTHueckuii

Harop B y3Jie, M;

a-v a-v
e 2—’ -CKOPOCTHbIE HAmopbl B Havale MarucTPalbHOrO TPyGONpoBoja M
g g

°

COOTBETCTBEHHO B KOHUE, M. Tak Kak auMaMeTpsl MarkcTpaibHBIX TPyGONPOBOIOB
' TMOCTOSIHHBI I10 JUTHHE, TO CKOPOCTH GY/yT paBHbI, 3HAYHT H CKOPOCTHBIE HAMOPBI TOXKE

PaBHBI.
Hyar - 06111e noTepu B MarucTpaisHOM TpyGompoBoe, M.
YpaBsuenue bepHyM npuMeT clieayromuii BUI:

Ly tHg =7, t Hith,
H =¢s—Z+Hs—hs_; =35—1+19,73 —0,2762 = 21,954 m
Hy=2,—Zy+H —h_; =1-2+ 21,954 —1,0327 = 19,921 m

H”] = Z” e ZIII = H” el h'lI—lII =2-1+ 19,921 - 8,5857 = 12,336 M
10



HVI - Z” = ZVI 7+ H” &7 hll—Vl =2~ + 19,921 = 4,2775 = 16,644 M
HV = Z, _ZV + HI o hI—V =l o= 21,954 ks 2,4444 — 19,51 M
HIV = ZV = Z”/ S HV oy h'lV—V =1-1+ 19,51 = 7,4511 - 12,059 M

8 Pacuér orBeTB/ICHHI

‘JluameTp TpyGONnpoBoa:
5,25 9.10—3.A?-25.L.Q2
d — ——l_,
Raan
. rze d — pacyeTHsli JuaMeTp TpyOOnpoBOIa IaHHOTO OTBETBIIECHHS, M.

A¢- K03 UINEHT YKBUBAICHTHOI LIEPOXOBATOCTH Yepe3 t JIET SKCILTyaTalllt, M;
L — nnvHa TaHHOTO OTBETBIEHHUSI, M;

Q — pacxoa Ha JaHHOM OTBETBJICHHE, M/C;

<

hy,, - 3amac moTeps HaNopa Ha JaHHOM y4acTKe, M

V3en VI —4: v

Hy; — H, = 16,644 — 10 = 6,644

' 52519 -1073-0,001764925 - 85 - 0,0052
doyi-a = = 0,0655 M = 65,5MM

6,644

dgyr-4 = 69 MM, cranbHas TpyGa Ne 2
Vaen fV - 5:

H’V 337 HS = 12,059 3y 10 = 2,059 M

= 0,053 M = 53mMm

525(9-10-3 - 0,001764%25 - 65 - 0,0022
dpiv-5 = 2,059

dyy—-s = 69 MM, cranbHas Tpy6a Ne2



Onpenenenue neiictByromero Haropa y norpedurens:

Hl‘lOTp4 = ZVI - Z4 4= HVI = hv,__4 =1- 1,5 S5 12,336 = 1,068 = 10,768 M

Hﬂo1‘p5 = ZIV gt ZS = HIV = hIV—S =1- 1,5 i 12,059 o 1,552 = 10,007 M
9 Onpezle.ﬂelme MaTepuHajia ™ ﬂ“aMeTpOB prﬁ AJIsT BcachIBawmen wu
HarHeTaTe/ibHOM JIMHHH HACOCHOH CTAaHIHUH

Hunamerp Bcackiparomero Tpy6onpoBoa:

40Q

dscac e v

[Tonaya Bozter B BozoHanopHyio Gammmio NP aBTOMaTH4eCKOi paboTe Hacoca
cocrapisier 5,5% ot HanGoIbIIero cyTouHOro pacxo/ia BOJIbI:

_0,055-Q2" 0,055 684

3
2 o i L10-4M
=350 3600 Lo L /e
d _ [4-104.5-104 0013
p 6cac - 1’1 it M

Ay peac = 50 MM, BBIOMpaeM CTanbHOM Tpybomnposos Nol

Ill/laMeTp HarHeTaTeJIbHOro prﬁonpoaoua [IPUHUMAeM paBHbIM AHaMeTpy
BCaChIBAIOIIIEro:

. Qoo = Ayege = 50um

10 BeiGop nacoca u onpegenenne pa6ounx NapaMeTpoB YCTAHOBKH

YpaBHeHHe ruapaBIMYecKoit ceTn:
i 2
Hyomp = Hum + AQ

Kosdpduument conporusnenns Tpybomnposoa:

& + A lﬂ(h’ + Z f’l(l"),

P Haz ;5 4
dﬂ(' dl!tk’ dll(k1

8 l
A= L=
Sl




_ 4104,5107*

% 005 5,3 mjc,
¢ 53005
Re,,c. = m = 265000,
10d,. _ 10:50
—= = 22 = 10000, j
500d,. 50050
—_— = = 0
A 0,05 500000,
0,05 68
Age = Ao = 0,11(—— + ———)225 = 0,021
B¢ Hac 4 ( 50 265000) ’ ’
A (o 02122 1 002120 4 ) 281482,1
RE-9BENCE OB T G985 20.054) :
Hyompe= 23,23 + 281482,1Q?
Q, 107 m'/c 0 2,6125 5,225 7,8375 10,45
H, M 23,23 25,15 © 309 40,5 53,97
A
_44 | 31IB 10.63-40
soo| |3 ;mu :: 5 > :lvgnnua-ns ]45 3IB10-63-65
400( |3 | 3uB4 |16 | & 20 | 3 1% | 46 | 3B1063110 |
4 | 3MB4| 16 | 65 21 | 301B6.6,5250 < 1 47 | 3181063150 |
IS5H (s |3 16 | 130 - | 48 [ 3mB1063 1600
Pl oea xS ! = ool
Bt N |51 | 3uB10-120-0
200 1752 [ 3081012080
160 R s % |53 | JBl0160-15 |
) Y N ll 54 [ S0B16-160-30
ol WD S S ‘ g pas
S NN . N TR T {2 e
80 K3 1 59 | 3UB12-160-140
as| o & N W 60 | IUBI2210.25 |
2| Ea 2 y EX 61 | ImBI2210
so| 62 | 31B12210.85
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40 64 | 31BI2-28530
nt 6% | IBI2-37530
ot R o N & & | suple 1050
25 ™~ N 5 S 14210300
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20
N
5 :
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BriGupaem nentpoGesxHsiii Hacoc DLIB8-40-60, n=3000 06/MuH.




YpaBHeHus noaoous 1is HEHTPOOEIKHOro Hacoca:

4 .
H= 5774, IQ , 3Hast 3aBUCUMOCTB ITOCTPOUM KpHUBYIO HO,H06HH PEXHUMOB. Touka D

SIBJISIETCS TOYKOM ﬂO}lO6Plﬂ HaHOpHOﬁ XapaKTEPUCTUKH HACcOCa IIpHU n.
Yacrora BpalllCHKs BaJla COCTaABUT:

, nQ" 3000-54
n-==—m

0 8 = 2025 06 /mun

12 Onpenenenne napjieHHsi HAa BXOJ€ B HACOC M3 YCJIOBHSI OTCYTCTBHS
KaBHTALHH

[lpu pacuére BOJONMPOBOAHBIX CeTell HA MPOYHOCTH HEOOXOAMMO HMCKIHOYaTh
BO3MOJKHOCTb KaBUTALMH, JUIS Yero B JI0GOM CeYeHMM BCAChIBAIOUIErO TPy6GonpoBosa
JABIICHHE JKUIKOCTH JOJDKHO OBITh GOJIBILE AABIEHHS HACBIIIEHHOTO Mapa: Po>Py .-

W3 ypaBHenus bepryiuiu:

2

Q A
Hyn—s—np_zg(az+aa+ZfM)

& = paTM &1
P9 P9

Q? L
Pai= paTM—<Hycr—Snp_'zg(a2 +AE+Z§M) P =

4(10,8-107%)? (

m+0,05%-2-9,81

=101325—-(3 -
(3 0,05

3
1,540,021 — + 678)) -998-9,81 = 92151,4Ila

ITpu Temneparype 20°C naBiieHue HACHIIIEHHOTO napa p,,=2332I1a.

T.x. 92151,4 > 2332, 3Ha4YUT P,. > p,. CiieioBaTeNIbHO, YCIIOBHE OTCYTCTBHS

KaBUTAllUKU BBITTIOJIHAETCS.
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3. METOAUMYECKHUE PEKOMEHIAIIUN
1O HOAT'OTOBKE K 3AHATUAM

3.1 JIabopaTtopHuasi padora Nel, 2 «U3yuyeHue (pu3H4eCKUX CBOMCTB KUIKOCTH
HpI/I IIOATOTOBKH K 3aHATHUIO HGOGXOI[I/IMO O6paTI/ITB BHUMAHHC Ha CJICAYIOIIUEC MOMCHTHI.

1.Yro Takoe miotHOCTh. EnnHuna uaMepenust ioTHOCTH. PaKkTopbl, BIUSAIOLIUE HA H3MEHEHNE
IUIOTHOCTH KHUJIKOCTH.

2. Yto Ha3pIBaeTCA BA3KOCTHIO. KakuMu mapamerpaMu XapakTepu3yeTcsl BA3KOCTb xuaxkoctu. U
(baxTopsl, BIUAOLIME HA €€ U3MEHEHUE.

3. Ans wero cioyxut npudop Apeomerp. [ yero npeaHaszHaueH npudop Buckosumerp.

4.Yrto Takoe MOBEpXHOCTHOE HaTsDKeHue. Pacckaxkute npuHuun padotsl CTasarMoMeTpoM.
5.Yto noka3biBaeT KOAPPUIMEHT 0OBEMHOTO CHKATHSL.

6.Yto nokasbiBaeT KO3(GUIMEHT TEMIIEPATYPHOTO PACILIUPEHUS.

7. Kak BIUAIOT Ha TUJIpaBINYECKUH pacdyeT (pU3nuecKre CBONCTBA KUKOCTH.

3.2 JIabopaTopHasi padora Ne3 «V3mMepeHre ruIpoCTATHYECKOT0 TaBJIEHHS
HpI/I IIOATOTOBKH K 3aHATUIO HGO6XOI[I/IMO O6paTI/ITB BHUMAaHHC Ha CICAYIOINEC MOMCHTEI.

1.Y1o Takoe ruIpoCTaTU4YECKOE JaBICHUE.

2. Kak knaccuuuupyroTcst mpuOopsl A1 U3MEPEHHsI TUIPOCTATUYECKOT 0 1aBICHUS.

3.HazoBure cymniecTByromye Bubl JaBJI€HUs, KaK OHU OIPEIEISIFOTCS.

4. KakoBO yCTpOMCTBO M MPUHLIUI JAEHCTBHS XKHUJIKOCTHBIX M MEXaHUYECKUX NMPHOOPOB.

5.Ha3zoBute OCHOBHBIE XapaKTEpPUCTUKH MPHUOOPOB JJIs1 U3MEPEHUS THIPOCTATHUECKOIO
JTaBJICHUSL.

6. Kakoil u3 nmpuOOpoB MO3BOJSET OTCUUTHIBATH HM30BITOYHOE JaBJI€HHE C OOJblIel
TOYHOCTBIO U IOYEMY.

7. CneacTBHsI OCHOBHOT'O YpaBHEHUS THIPOCTATHKH.

8. OCHOBHOH 3aKOH THJPOCTaTHKH.

3.3 JladoparopHasi padora Ne4 «/[aBiieHne HA IVIOCKHE M KPUBOJIMHEIHbIE IIOBEPXHOCTID)
HpI/I IIOATOTOBKH K 3aHATUIO HGO6XOI[I/IMO 06paTI/ITI> BHUMAaHHC Ha CICAYIOINEC MOMCHTEI.

1. Dnropsl 1aBieHUs.
2. Cuna naBieHus.
3. Lentp nasnenwus.

3.4 JladoparopHasi padora Ne5 «Onpenenenne pe;kMMOB JABUKEHHS KUTKOCTID)
[Ipy MOATOTOBKM K 3aHATHIO HEOOXOAUMO OOpaTUTh BHHMaHUE HA CJCAYIOIINE

MOMCHTHEI.

1.PeXxuMBl IBHKESHUS KUIKOCTH.

2. ®usnueckuil cMbIca Kputepus PeliHonbaca.

3. Kunematndeckuii 1 quHaMU4YecKuid Ko3(pPuImeHTsl BI3KOCTH. VX GU3NIEeCKuil CMBICT U
B3aUMOCBSI3b.

4. IlonsaTHe cpenHel CKOPOCTU UCTEUCHHUS KUIKOCTH.

5.YTo mpouCXOAUT IPU JTAMHUHAPHOM U TYpOYJICHTHOM PEXUME TCUCHHUS JKUTKOCTH.
6.UeMy paBHO KpUTHYECKOE 3HaUeHHE PeliHomb/aca.



7.1lenp 1a00paTOPHOTO UCCIECTOBAHMS.
8.0T1 4ero 3aBUCHT KOO(DDUINCHT KHHEMAaTHIECKON BSI3KOCTH BOJIBI.

3.5 JIaboparopHasi padora Ne6 «UunocTpauusi ypaBHenusi bepuysim»
HpI/I IIOATOTOBKH K 3aHATHUIO HGOGXOI[I/IMO O6paTI/ITB BHUMAaHHC Ha CICAYIOIINEC MOMCHTHI.

1. Yro Takoe ruapocTaTuueckuii Hanop. U kak oH onpeaensercs.

2. 'eomeTpuueckas 1 S3HEpreTUUecKas HHTEpIpeTalus OCHOBHOro ypaBHeHus /. bepryiu.

3. Ypasuenwne [1.bepHyinu s uaeanbHOU U peaTbHOU KHUIKOCTH.

4.Y10 Takoe CKOpOCTHOM Harop. M kak oH onpeaesieTcs.

5.lenb 1a00paTOPHOTO UCCIIETOBAHMUS .

6.Yt0 Takoe MOIIHOCTB NOTOKA. U Kak oH onpenensercs.

7. IloueMy naBiieHUE HA y9acTKax TPYOOIPOBO/Ia MMEIOIINX Pa3IMYHOE CEUCHHE HEOJMHAKOBO.
Yem 310 00BsCHSCTCS.

8. [Tokaxkure Ha rpaduKe MOTEPU SHEPTUH MEXK]TY CCUCHUSIMH.

9. ®usnueckuii cmpica ypaBHeHus J.bepnysiu.

3.6 JladoparopHasi padora Ne7, 8 «Onpenenenne ko3pPpuuneHTa rugpaBInIecKoro
TPeHus»
[Ipy MOATOTOBKH K 3aHATHIO HEOOXOIMMO 00OpaTUTh BHUMAHUE Ha CIEAYIOLUE MOMEHTHI.
1. Buasl noteps Hamopa.
2. [loTepu B TEXHUYECKUX MIAJKUX U IIEPOXOBATHIX TpyOax.
3. Biusier v u3MeHeHue AuameTpa TpyObl Ha MOTEPH HANopa MPHU MOCTOSIHHOM PacxXojie
KUIKOCTH.
4. Kak onpeaensroTcst TOTepU HaIopa 1o JJIMHE.
5. KoaddutmeHT ruipaBIudeckoro TpeHus, OT Yero 3aBUCUT €ro 3HAUCHHE.
6. Uto o3HauyaeT KBaJipaTU4YHasi 00JaCTh COMPOTUBIICHUSI.
7. I'mapaBnuueckoe conpoTusiieHne 3To. Ha kakue BUIbI AeNATCS THAPABIMYECKUE
COIIPOTHUBJIICHUS.
8. @akTOpHI BIUAIONINE HA TUAPABINYECKOE COTPOTHUBIICHHE.
9. Kakue TpyObl UMEIOT HAUMEHBIIIYIO a0COIIOTHYIO IIIEPOXOBATOCTb.

3.7 Jladoparopnasi padora Ne9 «Onpenenenne MeCTHOro ko3 puuuenTa ruipaBJIniecKoro
TPEHUD)

HpI/I IIOATIOTOBKH K 3aHSATHUIO HGO6XOI[I/IMO 06paTI/ITI) BHUMAaHHC Ha CICAYIOIMNE MOMCHTEIL.

1.1lenp maGopaTOpHOTO UCCIEAOBAHUS.

2.YT0 Takoe ruapaBIMYE€CKOE COPOTUBIICHHE.

3.UT0 Ha3BIBaIOT MECTHBIMU MOTEPSMH Haropa. 3anumute Gopmyny BericOaxa.

4.0t 4ero 3aBUCHUT H ISl YETO MPUMEHSETCS KOI(PPUIIMEHT MECTHOTO COMPOTHBIICHUS.
5.Yto o3HayaeT KBajipaTUIHas 00JaCTh COMPOTUBIICHUS.

6.YT0 MpOMCXOAUT TIPU BHE3AMTHOM PACHIUPEHUHU TPYOHI.

7. MecTHOE COMPOTHBIICHHE, TPH KOTOPOM TpyOa paciIupsieTcs IOCTENEHHO,
Ha3bIBACTCS.

8. Buapl MECTHBIX COMPOTHUBIICHUMN.



3.8 JlaboparopHasi padora Nel(, 11 «McTevyeHne sKMIKOCTH Yepe3 OTBEPCTHE U HACATKHN»
HpI/I IIOATOTOBKH K 3aHATHUIO HGOGXOI[I/IMO O6paTI/ITB BHUMAaHHC Ha CICAYIOIINEC MOMCHTHI.

1. UTo moHUMAIOT 1OJ] MAJIBIM OTBEPCTHEM B TOHKOM CTEHKE MPU UCTCUCHUH KUKOCTH
13 OTBEPCTUI?

2. CrpaBo4HbIe 3HAYCHUS KOAP(DHUIIMEHTOB PACXObl, CKOPOCTH, COIIPOTUBIICHUS H
cKaTus JUIsl OTBEPCTUA U Hacaaka?

3. Cxaroe ceueHue, MPUUUHBI CKATUS CTPYH, YEM OIICHUBAIOT BEJIMUUHY CHKATHS CTPYyHU?

4. Yto Ha3bIBAIOT HACAJKOM, TUIIbI HACATKOB, UX Ha3HAUYECHUE?

5. KoaddummenT pacxoga. UTo OH yUUTHIBACT, KaK OMPEICIIICTCS?

6. Koaddunuent ckopoctu. UTo OH yUUTHIBAET, KaK ONpeaemseTcs?

3.9 Jladoparopnasi padora Nel2 Tema: «'mapaBiauveckuid yaap»
HpI/I IIOATOTOBKH K 3aHATUIO HGO6XOI[I/IMO O6paTI/ITB BHUMAaHHE Ha CICAYIOIUE MOMCHTHI.

1. TwapaBianueckuM yiapoM Ha3bIBaeTCs.

2. ®aza ruapoynapa u Kak ee OnpeIeiuTh.

3. B kakux ciydasx BO3HUKAET B TPyOONPOBO/IE THIPABIMUECKUN yIap.

4. Ot 4ero 3aBUCHUT MOBBIIIEHUE JaBICHUS MIPU TUIPABINYECKOM YIape U CKOPOCTh
pacnpocTpaHeHusl YAapHOW BOJIHBI.

Kaxk 3amututh TpyOOIIPOBO/I OT OMACHOTO MOBBIIMICHHS TaBJICHUS TIPU THAPOYIApeE.
[enp mabopaTopHOTO UCCIIEIOBAHMUS.

7. TlpuHIun AeiCTBUS SKCIIEPUMEHTALHON YCTaHOBKH.

oo

3.10 JIadopaTopHasi padora Nel3 «Oco0eHHOCTH KOHCTPYKIHH M IKCILIyaTaluH,
ANHAMMYECKHX HACOCOB»

HpI/I IIOATrOTOBKH K 3aHSATHUIO HGO6XOI[I/IMO 06paTI/ITI> BHUMAaHHEC Ha CICAYIOIINEC MOMCHTEI.

1.Ilenp mabopaTOpHOTO UCCIEAOBAHUSI.

2. Tunel COBPEMEHHBIX JUHAMUUYECKHUX HACOCOB.

3.IlpunHnun neicTBUs HEHTPOOEKHBIX HACOCOB.

4.Paboyast xapakTepUCTHKa HEHTPOOESKHOTO HACOCA.

5.IIpuHnun nencTBrs 0CEeBBIX HACOCOB. [IpenmyinecTBa 1 HETOCTATKA OCEBBIX HACOCOB.

6. BI/IXpeBHe Hacochl. Mx XapaKTCPUCTHUKHU. HpeI/IMYH_IeCTBa 1 HCAOCTATKU BUXPECBLIX
HaCOCOB.

7. I[J'I}I YCro yCTaHaBJIMBACTCA BBIHpaBHSIIOH_IHﬁ arrapar Ha 0CEBOM Hacoc.

3.11 Jla6opatopHnasi pab6ora Nel4 «UcnbpiTaHHe HEHTPOOEKHOTO HACOCA)»
[Ipu mOATrOTOBKM K 3aHATHIO HEOOXOAMMO 00paTUTh BHUMAHUE Ha CIEAYIOIUE MOMEHTHI.
1. YcTpoicTBO M MPUHIHKI pabOThI IEHTPOOESKHOTO HAcoca.

2.0OcHOBHBIE ITapaMeTphl pabOTHI HAcoca.
3.KoaddunmenT noneznoro qeHCTBUS HAcOCa M HACOCHON YCTaHOBKHU.



4.0co0eHHOCTH ITycKa B padOTy HEHTPOOESIKHOTO HACOCa.

5.Meroauka npoBeAcHUS J1abOpaTOPHOU pabOTHI.

6. Kak onpenenuts Harop Hacoca.

7. bajaHc MOITHOCTH Hacoca.

8. DkoHOMHYECKOE 0OOCHOBAHUE BBIOOpA crIOoco0a peryaupoBaHUs MOJaYHd HACOCA.

3.12 JlaGoparopHas padora Nel5 «CoBMecTHasi padoTa ABYX HEHTPOOEKHBIX HACOCOB»
HpI/I IIOATOTOBKH K 3aHATHUIO HGOGXOI[I/IMO O6paTI/ITB BHUMAaHHC Ha CICAYIOINEC MOMCHTEI.

YcTpoiicTBa IEHTPOOEKHOTO Hacoca.

Kakue mapameTpbl XapakTepHu3yroT padoTy IEHTPOOESKHOTO Hacoca.

B kakux ciy4asix UCTONb3yeTcst COBMECTHas paboTa EHTPOOSKHBIX HACOCOB.

[IpaBuia MocTpoeHUSI COBMECTHBIX XapaKTEPUCTUK HACOCOB IIPU UX MOCJIEI0BATEILHON

pabore.

5. Kak ompeznensirorcest mapameTpsl paboThI Ha BOJOIIPOBOHYIO CETh HACOCOB TPH UX
napasuieJbHOU padoTe.

6. dakTopbl BIUSIONINE HA BEICOTY BCACHIBAHUS HACOCOB.

C mOMOIIIBIO YeT0 OIpeeIeTCs 01a4a MPOSKTHPYEMO HACOCHOW YCTaHOBKH.

8. IlpaBuia mocTpOEHUS] COBMECTHBIX XapaKTEPUCTHK HACOCOB IPH WX MapauleIbHON

pabore.

NS

~

3.13 JIabopaTopHasi padoTa Nel6 «Oco0eHHOCTH KOHCTPYKIMH M IKCILIYyaTalluH,
00BbEMHBIX HACOCOB)

HpI/I MNOATOTOBKHU K 3aHATHIO HeO6XOI[I/IMO 06paTI/ITB BHUMAaHHC Ha CJICAYIOIINEC MOMCHTEI.

1.00bACHUTE MPUHIINI IEHCTBUS IOPITHEBOTO Hacoca. J[OCTOMHCTBA U HEIOCTATKU
MOPILIHEBBIX HACOCOB.

2. Paboune XxapaKTepHCTUKNA 0OBEMHBIX HACOCOB.

3.Kak onpenensiercs pabouuit 00beM 00bEMHOTO Hacoca.

4. Knaccudukaius BO3BpaTHO- MOCTYIATEIbHBIX HACOCOB.

5. luadparmennbie Hacockl. U ux XxapakTepHucTUKa.

6.00BACHUTE MPUHIIUII JIEHCTBUS IIIJITAHTOBOT'O HAacocCa.

7.1IpuHUMN IEUCTBHUS LIECTEPEHHBIX HACOCOB. MIX mpuMeEHeHueE.

8. YCTpOoHCTBO akCHabHO-IIITYHKEpHOTO Hacoca. [I[pumenenue.

3.14 JlaGoparopHas padora Nel7 «McnbITaHue 00bEMHOT0 HACOCA)
[Ipu MOATOTOBKH K 3aHSATHIO HEOOXOIMMO OOpaTUTh BHUMAaHUE Ha CIEAYIONUE MOMEHTHI.
1. YCcTpoicTBO M IPUHIIUIT AEUCTBHUS IECTEPEHHOTO HACOCA.
2. Kak nomy4atoT u cTposT paboune XapakKTepUCTUKU OObEMHBIX HACOCOB.
3.Kak onpenensiercst pabounii 00beM 00beMHOTO Hacoca.

4. O0ObEMHBIH K.II.1I..
5. bajmaHc MonIHOCTH Hacoca.

3.15 JladopaTopHasi padora Nel8 «McnbiTaHue 00beMHOM IHApoOIIepeIaYn»
ITpu nOArOTOBKM K 3aHATHIO HEOOXOAUMO 0OpaTUTh BHUMAHUE HA CIEAYIOLINE MOMEHTBHI.

1. Yro Ha3wIBaeTCs TUAPABINYCCKUM ITPUBOJOM.



2. O6macTv IPUMEHEHUs THIPOIIPUBO/IA C BpaIlaTeIbHBIM PAa00UYHM JTaBJICHUEM.

3. VYcrpoHcTBO W NPHUHLMII JEHCTBUS THAPONPHUBOAA C BpallaTeIbHBIM pabOYuM
JIBU>KEHHUEM.

4. VYcTpoiicTBO W MNPUHIMUN  JCHCTBHS IIECTEPEHHOrO HAcoca M IUIACTUHYATOIO
TUIPOMOTOpA.

5. YcTpoCcTBO M MNpUHIUN ACWCTBUS MNPEAOXPAHUTEILHOIO KIamaHa, peryisropa
pacxoja ¥ INIaCTHHYATOTO (PUIIBTPA.

6. Uro Ha3piBaeTCs MEXaHMYECKOW M CKOPOCTHOM XapaKTePUCTHKOW THMAPONPHUBOAA, U
YTO OHU XaPAKTEPU3YIOT?

7. Kak onpenensieTcsi KpyTAIIMI MOMEHT Ha Bajly Hacoca ¥ THApoMoTopa?

8. Kak ocy1iecTBisieTcsi IpOCCENIbHBIA METOJI PEryJupOBaHUsl YaCTOThl BpalllCHHs Bajia
TUAPOMOTOpPA, U B YEM €T0 HETOCTATOK?

9. Kak MOHO OCy111€CTBUTh OOBEMHBIN METO]I PETYIMPOBAHUS YaCTOTHI BpalllEHUs BaJla
THUAPOMOTOP



