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1. 3apaHuA Ha KOHTPO/IbHYIO PaboTy No aucumunamHe «JlonactHble

rMapomMallMHbI U rTngponepegaun».

BbiNnoNIHEHME KOHTPOJIbHOM paboTbl, NPOU3BOAUTCA NO METOAUUYECKUM

yKa3saHuam: Tymakos A.A. IHHOBaUMOHHbIe MeTOAbl NPOEKTUPOBAHUA NONACTHbIX

rMapomallunH: yuebHoe nocobue / Tymakos A.A., MonewknH M.C., M.C.KnnmHa —
PoctoBs H/A: N3paTenbckuit ueHTp LLOO ArTY, 2013. — 149 c. [1].

Bbl60p 3aadaHNA N UCXOAHbIX AaHHbIX OCYWeCcTBAAEeTCA B COOTBETCTBUN C

HOMEPOM 3aUEeTHOW KHU}KKM CTyaeHTa u3 n.9 u T1abauu. Echm nocnegHune 2

uMPpbl 3a4€THOM KHMXKKN, NpeBbIWatoT Homep B Tabauue 3agaHua (55), To Bbibop

npomnssogutca no ¢opmyne 100-XX.

Mpumep: sapuaHm 68 — svibupaemca kak 100-68=32.

Hacocsl koHCOIBpHBIE THIIA K

OcHOBHBIEC TEXHUYECKHE JAHHEIC
o 2 ITo H YacroTta P Homep
S5 Jaja, arop, CTO (i .
Z = M3y M BpallleHusI, | IepeKavynBacMoit HCCICNIOBATCILCKOU
T 8 CT.Kua | 00/MuH JKUJIKOCTH JaAdTH
1 8 19 1
2 8 15 2
3 8 12 3
4 20 18 4
5 20 10 5
6 45 19,5 1
7 45 30 2
8 45 40 3
9 45 55 2900 Bopa u apyrue 4
10 90 14 XUMHYECKHU 5
11 90 20 HEWUTpaJIbHbIE 1
12 90 27 YKHUJIKOCTH 2
13 90 35 o 105° C 3
14 90 43 4
15 90 55 5
16 90 75 1
17 90 85 2
18 160 14,5 3
19 160 20 4
20 160 27 1450 5
21 160 30 1




22 190 14
23 190 18
24 290 24
25 290 30

Ol W

Hacocher KoHCOIbHO-MOHO0I0UHBIE THITA KM

OCHOBHBIE TEXHUYECKHE JTaHHBIE
= Howmep
& E Ilonauya, Hamop, | Yacrtora Pon o
S 3 N . | ¥MccaenoBaTenbCKon
S 5 | u M BpaIlCHUS, | IEpeKauYnBacMOi Sa1a
T & CT. KU | 00/MUH JKUIKOCTHA &
26 8 15 1
27 8 12 2
28 20 14 3
29 20 10 4
30 20 25 Bona n apyrue 5
31 20 19 2900 XUMHTACCIH 1
32 45 19,5 Hz‘;pig‘gizle 2
33 45 40 o I{ 050 C 3
34 90 14 4
35 90 27 5
36 90 43 1
37 160 14,5 1450 2
Hacocbl oHOCTYTIEHUATBIC C IBYCTOPOHHHMM ITOJABOJIOM THIIA J]
= OCHOBHBIE TEXHUYECKHE TAaHHBIE Hone
53 = | [omaua | Hanop, YacrtoTa Pon p .
Z = o HCCIIEIOBATCIIHCKOH
o g |, M CT.KHJI | BpalllCHHS, | IepeKauynBaeMOM saa
T8 ey 00/MUH KUITKOCTHU
38 500 36 960 3
39 90 22 q 4
40 126 26 “CTf‘(’)‘OEOCI‘a 710 5
41 200 36 1
42 216 33 2
43 300 50 1450 ArpeccuBHbIE 3
44 360 54 JKUJIKOCTH 4
45 630 90 BA3KOCTEIO 10 30 5
cCt
46 400 46 Ywucras Boga 10 1
47 450 35 100° C 2




Hacocsl nentpoOexHbie Thna B

OCHOBHBIE TEXHUYECKHE JTaHHBIE
= Howmep
& E Ilonauya, Hamop, | Yacrora Pon o
S 3 N . | IccnemoBaTenbCKOM
S 5 | u M BpaIlCHUS, | IEpeKauYnBacMOM -
T & CT. KU | 00/MUH JKUIKOCTH
48 5,76*10° 100 750 Bona u npyrue 3
49 9*10° 100 600 XUMHUYECKU 4
50 14,4*10° 100 500 HEUTpaIbHBIC 5
51 22.7*10° 100 375 KUITKOCTU 1
Hacocel MHOTOCTYIIEHUATBIE
= OCHOBHBIE TEXHUYECKUE TAHHBIE Home
& E Ilonaua, Hamop, | Yacrtora Pon p o
S 5 N . | ccnemoBaTenbCKOM
S 5 | M u M BpallleHusl, | IepeKaunBaeMon sazaun
T & CT. KU | 00/MUH JKUJIKOCTH
52 150 240 2970 2
+ 0
53 150 315 2960 f;f;omo(;f ” 3
54 150 390 2960 b SO 4
2 4
55 180 170 1475 5

[anee nponsBoauUTCA pacyeT B COOTBETCTBMU C METOAMKOMN, NpeAcTaBAEHHOM’

B N.6.2 yyebHoOro nocobua, ana yero, ucnonbayerca pann «Py4yHOM pacueT no

JIM Bap23.mcd», BBOAATCA UCXOAHbIE AAHHbIE N KOPPEKTUPYETCA KarKkabln 3Tan

pacyeTa.




2. CopeprKaHne KOHTPO/IbHOM paboTbl

Mpw BbINOAHEHUWN KOHTPOJIbHOM PaboTbl, pEKOMEHAYETCA NPUAEPHKUBATLCA
HUXenpuBeaEHHOro COAePKaHNsA, B COOTBETCTBUMN C YCTAaHOBIEHHOW CTPYKTYPOIA.

CopeprKaHue NOACHUTENbHOM 3aNUCKU:

BeepeHune

. OCcHOBHbI€e cBeAeHMs 0 Ha3HAYEHUN N KOHCTPYKLNM LLEHTPOOEXKHbIX HAaCOCOB
MeToapbl 1 cpeacTsa NnpoekTMposaHua LIH

MpoeKkTnpoBaHMe LLEeHTPobEeXHOro Hacoca

3.1 PacuyeT ocHoBHbIX NnapameTpos LUH B cucteme Mathcad

3.2 NpodunmnpoBaHme KaHana paboyero koneca B Komnac 3d

3.3 NpodunmnposaHme nonactn paboyero koneca 8 Komnac 3d

3.4. NpodunmpoBaHmne cNMpPabHOro oTBOAA

. MpumeHeHune CAIMP npu NpoeKTUpPOBaHUM LLEHTPOOEKHbIX HACOCOB

4.1 Pa3paboTKa KOHCTPYKTOPCKOM AoKymeHTaummn Ha LUH 8 KOMAMAC 3D
4.2 Co3panue 3d moaenu paboyero Koneca

3aKkntoyeHue

CnNuMCOK MCnonb3yemoi nnutepaTypbl

CoaepkaHue rpaduuecKoii YacTu.

I'pacI)quCKaﬂ 4acCTb NpPeacrTtaBaAeT BbIMO/IHEHHbIE YEPTEKU pa3pa6aTb|BaeM0ro
N0NaCTHOro Hacoca, Ha COOTBETCTBYHOLWUX cbopmaTax TNCTOB!

1 nncrt A3 — YepTterk pabouero Koseca Hacoca
1 Jinct A1l — C60pOUHbIN YepTeXK LLEHTPODOEKHOrO Hacoca co cneundukaumen

0603Ha4YeHns NOACHUTENIbHOM 3aNUCKN U ICTOB:

Wucpp: JIFMITT XX0000.000l13 — lNosicHumenbHas 3arnucka
Lucgpp: JIFMITT XX0000.000 C6 — C60opoyHbIl Yepmex Hacoca
Lugbp: JIFMIT1 XX0100.00X BO — Yepmex paboyezo Koneca Hacoca



3. TpeboBaHMA no opopmneHuto paboTbl

MoAcHMTeNbHasA 3anucka opopmaneTca Ha anctax popmarta Ad (coaeprkaHue ¢ 60bLNM
LUTAaMMOM, OCTa/lbHblE /IUCTbl C ManbiM) U BpolutopyeTca B 06/7103KKY M3 CKOpOCLUMBaTENs, Ha
MLEBOM CTOPOHE 0hOpPMAAETCA TUTYNbHbIA NUCT. BTOpbIM ANCTOM MAET NUCT 3a4aHus, rae
OTpa)KaeTca UHAMBUAYA/bHbIA BaPUaHT C AaHHbIMK Ha MPOeKTUpoBaHue. JIUCTbl MOryT BbiTb
3aMo/IHEHbl KaK B PYKOMWUCHYIO, Tak U HabpaHbl B TEKCTOBOM pegakTope. TPeTuin AncT — Anct

cofeprKaHuA, 3anoNHAETCA B COOTBETCTBMU NpaBuiamm 3anonHeHua ECK/.
CTpYKTypa KOHTPO/IbHOM paboTbl:

e  TUTYNbHbIN JINCT;

e Jluct 3apaHus;

e Jlnct copepKaHma

e Pac4yeTHaA 4acTb;

e  CnKMCOK UCNONb3yeMbIX MCTOYHUKOB;

e [lpunoxeHwus.

TeKcT paboTbl peKomeHayeTcA HabupaTb Ha KOMMNblOTEPE Ha OOHOW CTOPOHEe
CTaHZapPTHOro nucta popmata A4 ¢ 60AbWMM LWITAMIOM ANA IUCTA COAEPKAHUA, U MAJIbIM
WTaMNOM ONA OCTasbHbIX CTpaHuL,. Pasamep nesoro nona 20 mm, npasoro — 10 mm, BepxHero —
20 mm, HMKHero — 20 mm. WpudTt — Times New Roman, pasmep — 14, MeXCTPOUHbIM MHTEPBAnN
— 1,5. ®pasbl, Ha4YMHAOLWMECA C HOBOM CTPOKM, NeyaTaroTca ¢ ab3ayHbiM OTCTYNOM OT Ha4vana
CTPOKM.

PaboTa, BbINO/NHEHHbIN HebperkHO, Hepa3bopumeo, 6e3 cobnoaeHnsa TpeboBaHMt Mo
odopmneHunto, BO3BpaLLaeTCcA CTyAeHTy 6e3 NpoBEpPKM C yKaszaHMemM MNpPUYMH BO3BpaTa Ha

TUTYZIbHOM NTNCTE.
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4. CNUCOK peKoOMeHA0BaHHOM AnuTepaTypbl

TymakoB A.A. MIHHOBAUWOHHbIE MeTOAbl MPOEKTUPOBAHMA JIONACTHbLIX TMAPOMALLMH:
yyebHoe nocobue / Tymakos A.A., MNonewkuH M.C., M.C.KunnHa — PocToB H/A:
N3patenbcknin uentp LAO ArTY, 2013. - 149 c..

MopryHos, K. M. Hacocbl M HacocHble cTaHuun: ydyebHoe nocobue ansa sysos / K. M.
MopryHoB. — 4-e u3a., ctep. — CaHkT-MNeTepbypr : JlaHb, 2021. — 308 c.

ToncTbix, A. B. Hacocbl, BEHTUAATOPbI U KOMNPECCOPbI B CUCTEMAX TENI0ra3oCcHabKeHns
N BEHTUNAUMK : yyebHoe nocobue / A. B. Tonctbix, HO. H. lopoweHKo, B. B. MeHABCKUA.
- Mocksa ; Bonorga : UHopa-UHkeHepusa, 2022. - 176 c. - ISBN 978-5-9729-0936-0. -
TeKcT : 3neKkTpoHHbIW. - URL: https://znanium.com/catalog/product/1904203 (pata
obpauweHma: 04.10.2023).

AHMKMH, HO. B. Hacocbl 1 HacocHble cTaHUuMK : yyebHoe nocobue / HO. B. AHMKKH, H. C.
LUapes, /1. U. YwakoBsa ; Hayy. pea. B. N. AkceHoB ; M-Bo obpa3oBaHus M Hayku Poc.
dbepepauunun; Ypan. peaep. yH-T. - EKaTepuHbypr : MU34-8o YpanbcKoro yH-Ta, 2018. - 138
c. - ISBN  978-5-7996-2378-4. - TeKCT :  3NeKTPOHHbIN. -  URL:
https://znanium.com/catalog/product/1918557 (aaTta obpalieHuma: 04.10.2023).
Bacunbes, B. M. mapaBanyeckme malumHbl (Hacocbl) : yyebHoe nocobue / B. M.
Bacunoes, C. B. Pepopos, A. B. Kyapasues. - MocKksa ; Bonorga : MHdpa-UHKeHepua,
2023. - 140 c. - ISBN 978-5-9729-1101-1. - TeKcT : 3neKTpoOHHbIN. - URL:
https://znanium.com/catalog/product/2093396 (nata obpauieHus: 04.10.2023).
Nokanos, . A. OceBble U LEeHTPOOEKHbIE HACOCbl TEM/IOBbIX 3NEKTPUYECKMUX CTAHLMUMN:
YyebHoe nocobue / Nokanos I.A., MapkoBckuii B.M., - 2-e u3a., crep. - MockBa
:®nnHTa, U3p-Bo Ypan. yH-Ta, 2017. - 140 c. ISBN 978-5-9765-3154-3. - TeKcT :
3NEeKTPOHHbIN. - URL: https://znanium.com/catalog/product/948167 (naTta obpalieHua:
04.10.2023).

BepnuHep, 3. M. CAMNP texHonora mawinmHoctTpoutens : y4yebHuk / K0.M. Bepaunnep, O.B.
TapaTtbiHoB. — MockBa : ®OPYM : UHDPA-M, 2022. — 336 c. : un. — (Bbicwee
obpasoBaHue). - ISBN 978-5-00091-043-6. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1840885 (aata obpauieHus: 04.10.2023).

ByTtko, A. O. OcHoBsbl mogenmposaHusa B CAMP NX : yueb. nocobue / A.O. Bytko, B.A.
MpygHukos, .A. Ubipkos. — 2-e u3g. — Mockea : UHOPA-M, 2018. — 199 c. + Jdon.
MmaTepuanbl [DNEeKTPOHHbIA pecypc; Pexkum poctyna: https://new.znanium.com]. —
(Bbicwiee obpasoBaHue). — www.dx.doi.org/10.12737/8036. - ISBN 978-5-16-010847-6.
- TeKcT : anekTpoHHbIK. - URL: https://znanium.com/catalog/product/937997 (pata
obpauweHuns: 04.10.2023).

KysHeuos, HO. B. Hacocbl, BEHTUAATOPbI, KOMMpeccopbl: yyebHoe nocobue / 0. B.
KysHeuos, A. I'. Hukngpopos. — CaHkT-MeTepbypr : /laub, 2020. — 304 c.

JKcnayaTauma HacCOCHbIX M KOMMNPECCOPHbIX CTaHUMI: yyebHoe nocobue / coctaBuTenu
A. /1. Capyes, /1. A. Capyes. — TomcK : TI1Y, 2017. — 358 c.
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CoopyrKeHne U 3KcnayaTalms HaCOCHbIX M KOMMNPECCOPHbIX CTaHLUMN : y4ebHoe nocobue
/ O. H. Netpos, A. H. CokonbHukos, [. B. ArposuuyeHko, B. W. BepewarvH. —
KpacHosApck : COY, 2018. — 192 c.

. Arees, LU. P. PoccuiicKMe yCTaHOBKM /IOMACTHbIX HAcOCOB ANA A06bl4M HedTU U uX

npumeHeHue: sHumknoneama / L. P. Arees, E. E. FpuropsH, I'. M. MakneHko. — Mepmb :
MHUMNY, 2007. — 645 c.

KoctnH B.U. 3HeproaddektnBHas paboTa HACOCOB M BEHTUIATOPOB B CUCTEMAX
TennocHabxeHua u BeHTUAAUMM: MoHorpadumsa / KoctuH B.U.. - HoBocubupck
HoBOoCMOUMPCKUIA  FOCYAAPCTBEHHBIN  APXUTEKTYPHO-CTPOUTENbHbLIM  YHUBEPCUTET
(CnbcTpuH), 96C ACB, 2015. - 188 c.

NomakuH A.A. LleHTpobexkHble 1 oceBble Hacocbl / A. A. JlomakuH. - 2-e usa., nepepab.
n gon. - M.-J1. : MawunHocTpoeHue, 1966. - 364 c. - bubanorp.: c. 358-362.

AHypbeB B.N. CnpaBoOYHMK KOHCTPYyKTOpa —mawwnHoctpoutena. B 3 1. usg. 8-e. M.:
MawwunHocTpoeHune, 1999.

bawTa T.M., PygHes C.C., Hekpacos b.b. 'mapasnuka, rugpomatimHbl U ruaponpueoabi:
Y4yebHUK ANna malmMHOCTpoUTeNbHbIX By30B. — M, 1982, -432 c.

Mwuxainnos A.K., ManwoweHko B.B. JlonacTHble Hacocbl. Teopwusa, pacyer w
KOHCTpymnposaHue.- M.: MawmnHoctpoeHue, 1977.- 288 c.



