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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb pgucuunnuHbl: CdopmupoBatbh KoMMeTeHUMn oby4datouierocs B 00nactM  KOHCTPYKTUBHBIX
0ocobeHHoCTEN, MPUHUMNOB paboTbl, COBPEMEHHOIO COCTOSIHUSI U MEPCMEKTMB PasBUTUS HarHeTaTeriel, B OLEHKe U
aHanuse man4eckmMx NpoLLEeccoB, NPOTEKaLWMX B HarHeTaTensx, pacdeta OCHOBHbIX rEOMeTPUYECKUX pasmMepoB MallunH
U UX XapaKTEpUCTUK, B BbIOGOpE SKOHOMMUYHBLIX PEXMMOB paboTel, B obecnevyeHnM npaBuUrbHOW 3KCMnyaTaumm
HarHeTartenen.

1.2 3agauv AUCUUNINNHLI:

- MI3yunTb KOHCTPYKTUBHbIE OCOBEHHOCTU U MPUHLMMNBLI paboTbl HarHeTaTenew.

- PaccmoTpeTb cOBpeMEHHOEe COCTOsIHME W MEePCNEKTUBLI Pas3BUTUS HarHeTaTenen.

- MNMpogemMoHcTpMpoBaTh OpraHM3aLmio NPaBUITbHOW JKCMfyaTauumn HarHetTaTenemn.

- YCTaHOBUTb BO3MOXHOCTU BbIGOpa SKOHOMUYHLIX PEXMMOB paboTbl.

- [poBecTn oueHKy U aHanu3 OuU3n4eckMx NPoLLeccoB, NPOTEKaLWMX B HarHeTaTensax.

- MpnBUTL CNOCOBHOCTM K CaMOCTOSTENTLHOMY MPUOBPETEHMIO U UCMOMBL30BAHNIO B NPAKTUYECKON AEATENbHOCTU
HOBbIX 3HaHUN N YMEHWMA.

1.3 TpeboBaHMA K npegBapuUTeNbHOW NOArOTOBKE OOy4alroLerocs:

MpeaBaputenbHas NoaroToBka npegnonaraeT co3gaHve OCHOBbl AN (POPMMPOBaHUSA KOMMETEHUMI, YKa3aHHbIX
B M. 2, NPY U3Y4YEHUN OUCUUNIINH;

2 KOMMETEHUMUN OBYYAIOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-6.1: FOTOBHOCTBL K BbINOMIHEHUIO PAaGOT NO OPraHU3aLMOHHOMY U TEXHUYECKOMY 06ecnevyeHuUro NosTHOro
LMKIIa Ny oTaenbHbIX CTaAUN 3KCNnyaTaumm TenJIoBbIX CeTeN, TennomexaHm4vyeckoro obopyanoBaHusa T3C un
KOTeNbHbIX

3HaTb: YCTPOWCTBO M MpUHLMM paboTbl LEHTPOBEXHBLIX M MOPLUHEBLIX HACOCOB; CXEMbl, KOHCTPYKLWW, XapaKTepUCTUKH,
TEXHWKO-3KOHOMUYECKME MOKa3aTenu M 0coBEeHHOCTW 3KCMyaTauum HacocoB, KOMMPECCOPOB M OBOpyAOBaHMSA CUCTEM
BO34yXOCHabXeHUs.

YmeTb: AHanMaupoBaTb Hay4HO-TEXHMYECKYID WHGOPMaLMIO, WU3y4aTb OTEYECTBEHHbLIN W  3apybeXHbIi  ONbIT,
OCYLLECTBNATbL BbIOOP HACOCOB 1 OCHOBHOIO M BCMOMOraTenbHOro o60pyfoBaHNs CUCTEM BO3QyXOCHabXeHus.

Bnapetb: HaBbikamn pa3paboTkm MeponpuaTUA N0  MOBLILWEHUID  3HEPreTU4eckon 3PGEKTUBHOCTU  CUCTEM
BO34yXOCHabGXeHUs NPOMBILLNEHHBIX NPeanpuaTun.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. O6wume cBeaeHnsa o HarHeTaTensax

Tema 1. Knaccudukaums HarHeTaTenemn.

OcHoBHble noHATUS U onpeaeneHusi. OCHOBHbIE TUMbl U
knaccndukaumsa  HarHeTatenen. [lokasatenu  paboThbl
HarHeTaTenemu. 0,5 0,5 6

Tema 2. NpuHUMN AENCTBUSA HarHeTaTenen.

MpuHUMN  gencTBMA  AMHAMUYECKMX  HarHeTaTenew.
MpuvHuMn pencTBua 0ObEeMHbIX HarHetatenen. BbicoTa
BCACbIBaHMS. 1 1 8

Pasgen 2. OcHoBbI TEOpUKM HarHeTaTtenemn

Tema 3. LieHTpobGexHble HarHeTaTenu.

KoHCTpykTMBHas cxema. [lapannenorpamm CKOPOCTEN.
YpaBHeHne Onnepa. Mopobune LeHTPOobEXHbIX
HarHeTaTtenem. 0,5 8

Tema 4. OceBble HarHeTaTenw.
PewweTka npodunen. OcHoBHblE ypaBHeHNs.
XapakTepuCTMKN OCEBbIX HarHeTaTenen. 1 05 8

Paspen 3. Hacocbl n cuctembl BogocHabxeHus

Tema 5. Hacockbl.

TunoBas cxema W Nyck HacoCHOW YycTaHoBku. Pabota
Hacoca Ha ceTb. PerynuposaHne Hacocos. Ocesoe
ycunue. MHOrocTyneH4aTble Hacochl. 0,5 0,5 6

Tema 6. Cnctembl BogocHabxeHus.

Knaccudukaumss HacoCHbIX cTaHumin. [MpuHUMnuasnbHble
CXeMbl KOMMOHOBKU cucTem BO,EI,OCHaG)KeHI/IFl.
Tpy6onposoaHast apmatypa. 1 2,5 6

Pazgen 4. KOMI'IpeCCOpr N CUCTEMbI BO3LI,yXOCHa6)KeHVIFI

Tema 7. Komnpeccopebl.

KoHCTpykuumn komnpeccopoB. VHamkaTtopHaa Awvarpamma.
MHorocTyneH4atble KoMnpeccopbl c
andpepeHymansHbIM NOpLUHEM. XapakTepucTuku 1 2 6
KoMnpeccopoB. PerynnpoBaHue KOMNpeccopoB.




Tema 8. CucTteMbl BO34YXOCHAOXEHUS.

CxaTbln BO3AyX B MPOMBILLNEHHOCTM. O4McTKa CXaToro
CcuUcTEMBI
OcHoBHble TUMNbI NOTpebuTenen cxartoro Bo3gyxa.

BO3gyxa. CoctaB

BO34yXOCHaOXeHUS.
0,5 1 6

Wtoro B cemecTtpe (Ha kypce gns 3A0) 6 8

54

KoHcynbTauum u npoMexyTouHas attectaumst (3a4eT)

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

14,25 54

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoBsaHmne y’vleﬁHbIM nraHoM He npeayCcMOTpeHO

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YIILTATOB

6.1 NMokasaTtenu oueHMBaHUs

OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yquV|9|

MNK-6.1

O6yvarowwmiics:
1) WN3naraet - yCTPOWCTBO M NpuHUUN paboTbl HarHeTaTenew; 3HaeT XxapakTepUCTUKn
N TEXHUKO-IKOHOMMYECKME roKasaTenu KOMMpeccopoB M 06opyaoBaHus cucTeM

BO34yXOCHabXeHus.

2) [eMoHCTpUpyeT HaBblkM:aHanmMs3a Hay4yHO-TEeXHUYEeCKoW WHgopmaumu; Bblibopa

HacocoB n OCHOBHOIO n BCMOMOraTenbHOro obopynoBaHus CUCTEM
BO34yXOCHabXeHus.

3) Wcnonb3yeT meToouku pgns pas3paboTkm  MeponpuaTAA MO MOBbLILIEHUIO
aHepreTuyeckorn 3EPEKTUBHOCTU CUCTEM  BO3OYXOCHAOXKEHUS  MPOMbILLIIEHHbIX
npeanpuaTun.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHuBaHnA

Kputepum oueHnBaHms ccpopMUpOBaHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

3a4yTteHo

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX NONOXeHUN, cBOOOAHO
OPUEHTUPYETC B OCHOBHbIX MOHSATUSAX,
TEPMMHAX W OnpedeneHusix;  YCBOWn
OCHOBHYIO U 3HAaKOM C [JOMOSIHUTENbHOWN
nutepaTypon; MOXeT 00BbACHUTL
B3aMMOCBSI3b OCHOBHbIX MOMOXEHWUA N UX
3Ha4yeHne ans nocriegyouien
npodeccnoHansHom JeATeNbHOCTH;

nposiBnsieT TBOpYECKMe CrnocobHocTn B
ncrnonb3oBaHUM  yyebHoro  martepwuana.
O6yvatowwmincs OEeMOHCTpUpyeT
npaBurbHOE MOHMMaHWe YCNoBUSA 3ajayuu,
BMageHue  HaBblkaMM  ero  aHanusa,
BbIbOpa HYXHbIX 3aKOHOB U hopMyn Ansi
€e pelleHus, 3HaHWe pa3MepHOCTel
(PM3MYecKkMx BenUYMH. YMeeT NpUMEHATb
MaTeMaTU4eCcKuin annapat ansi
peanusauun MraHa peLlleHus 3agaun U,
ecnu 310 Heobxoaumo, MOXeT
npeacraButb ero rpadguyeckn. [Nonyymn
NpaBuIibHbLIA ~ OTBET U MOXET  ero
WHTEpNpeTMpoBaTh.

OOyuvarowmincs LOEMOHCTPUPYET  MpaBuilbHOE
NMOHMMaHVe YCNoBUS 3afayu, Bbibopa HYXHbIX
3aKOHOB M bopMyn Ons ee pelweHus. Ymeet
NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanusaumu nnaxa peLleHuns 3agaun.
Monyynn npaBUNbHBLIA OTBET U MOXET €ro
WHTEepNpeTUpoBaTh.

He 3auTteHo

OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHSI 3HAHUSI AWUCLMMIINHBI, HE MOXEeT
copmMynupoBaTb OCHOBHbIE MOMOXEHWS;

OOyuvalowmincs BHUKAET B CMbICIT  YCINOBMS
3a4aun, NMOHMMAaET MfaH ee pelleHus, 0aHaKko,
HE MOXeT B TMOMHOW Mepe C MNOMOLLbIO




MrOXO  OPUEHTUPYeTCH B OCHOBHbIX
MOHATUAX W onpeaeneHnsx; Noxo 3HaKoM
C OCHOBHOW nuTepaTypoWn; gonyckaet npu
OTBETEe Ha 3a4eTe CyLeCTBEHHblE OLIMOKU
M HE MOXEeT YCTpaHWTb WX [axe noj
PYKOBOZCTBOM npenofasaTens. | MAaTeEMaTUYECKoro annapata peanusoBaTb ee
Ob6yvatowmincs He MOXET | peLleHune.

npoaHanuavpoBaTb  YCroBMe  3ajauu,
HamMeTUTb MnaH ee pelleHnsi, BblbpaTb
husnyeckue 3aKOHbI n Mnoxo
OPVEHTUPYETCA B (PUSMYECKUNX BEMUYUHAX,
He BnageeT MateMaTUYECKUM annapaTom.

6.3 TunoBble KOHTPONbHbIE 3afaHus U/UNK UHble MaTepuanbl, UCNOSb3yeMble ANA OLEeHKU pe3ysibTaToB
oby4eHus
6.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONpocoB

Kypc 4

Komnpeccopbl Co CTyneHsAMM CKaTusl B OTAENbHbIX LUUHAPaX.

KOMI'IpeCCOpr C HECKOJIbKMMU CTYyNEeHAMUN CXaThuda B OAHOM UunnuHgpe.

CocTaB cCTeMbl BO30YXOCHaABXKEHMS! U KOMMPECCOPHbIX CTaHLMMA.

O6opynoBaHMe KOMNPECCOPHbIX CTaHLNNA.

OcCHOBHbIe TUMbI n0Tp96V|Tene|7| CXaToro so3gyxa.

MpuBnMKEHHBIN pacyeT pacxoaa Bo3gyxa y notpedutenei.

PacueT BO3gyxonpoBOAHOM CETU

OcHoBHbIE TUMbI U KNaccudukaunsa HarHeTaTenemn

KOHCprKTI/IBHaﬂ cxema Ll,eHTpO6e)KHbIX HarHeTaTenemn

Mapannenorpamm CKOpPOCTEN LIEHTPOBEXHbBIX HarHeTaTenen

YpaBHeHue JAnnepa Ans LeHTPobeXHbIX HarHeTaTenemn

XapakTepuCTMKN LEHTPOBEXHbIX HarHeTaTenen

Mopobure LeHTpobeXHbIX HarHeTaTenemn

Pabota Hacoca Ha ceTb. [NocnenoBaTtensHoe n napannenbHoe coegnHeHne HacocoB

PerynupoBaHue HacocoB

OceBoe ycunue npu pabote Hacocos

OKcnnyaTtauusi HaCOCHbIX YCTaHOBOK

FeomeTpmquKaﬂ, nonHasa n BakyymmeTpudeckada BblCOTa BCaCcblBaHUA

3|a|3|3|a|2|3[n|2[3] || ~|o|a] s w|n|~

KaBuTtaumoHHbIM 3anac

20 TepmognHamuka npouecca cxaTns

21 YpaBHeHWe coxpaHeHWUst SHeprnm npoLiecca cxartums.

22 KM 1 moLwwHOCTbL Komnpeccopa.

23 OxnaxageHue rasa B Komnpeccope

24 MHorocTyneH4yaToe cxaTtue.

25 Mpouecchl cxaTmsa u pacluMpeHns rasa B NOpLUHEBOM KOMMpeccope.




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3aaHus (3apayvm, Kemucbl)

Keic 1. LleHTpobexHbln Hacoc MepekaymBaeT KOHAeHcaT W3  KoHAeHcaTopa napoBoW  TypbuHbI,
nepeoxnaxaeHHoro 0o temnepaTtypsl tB.

PaccuntaTb, Ha KakoM HauMeHbLUEM BEPTMKANIbHOM PacCTOSAHMM OT MWHMMAribHOIO YPOBHSI B KOHAEHcaTope
H_BCAOOIN gomkHa HaxoauTbCsl OCb Hacoca Ans obecneyeHnsa ero HopmarnbHoON paboTbl 6€3 KaBUTALNOHHBLIX CPLIBOB.

Q=36 m3/4ac; dec=150 mm; pk=19 kla; h_ec*n=0,5 m/Boa.cT.; n= 1500 06/MuH; tB=72; C=1500.

1 BapuaHTt - H_BCAOOMN=+12,5; 2 Bapuant - H_BCAOOMN=+0,5; 3 BapuaHT - H_BCALOI=0; 4 BapuaHT -
H_BCAOOMN=-3,4.

Kenc 2. OnektpogBuraTenb CO  CKOPOCTbto  BpaweHuss 1500 muH-1  ueHTpoOexHoro  Hacoca
nponssoauTensHocTblo 600 M3/4. Bbiwen M3 cTpos. PaccunTtatb HOBYKO MPOM3BOANTENBHOCTb LIEHTPOBEXHOro Hacoca
npw 3aMeHe NPMBOAHOMO 3NEKTpoABUraTeNs, €CNN CKOPOCTb BpalleHust ctana 1000 MuH-1.

1 BapmaHT:Q = 100 m3/4; 2 BapuaHT: Q = 200 m3/y; 3 BapuaHT:Q = 400 m3/y; 4 BapmaHT:Q = 600 M3/u.

6.4 MeToanyeckue maTepuansi, onpegensilolmMe npoueaypbl oLeHUBaHUA pe3ynbTaToB 00y4YeHus
6.4.1 YcnoBus gonycka oby4arowerocsi K NpomMexyTo4yHoM aTrecTauum 1 Nnopsanok NMKBUaauMn akageMmnieckon
3a[0MKEHHOCTH

[MpoBenoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6IYMTO
«MNonoxeHne 0 NpoBeAEHNN TEKYLLErO KOHTPOSSA YCNEBAEMOCTM N NPOMEXYTOYHOM aTtTecTaum oby4varoLLmMxca»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTauum No AucumUnsIMHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMm nNo gUCLUnimnHe

B TeyeHne cemecTpa BbINOMHATCA KOHTPOSbHbLIE paboThl;
Bpems Ha noarotoBky oTBeTa Ha 3ayeTe 30 MUHYT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCLUUNIIUHBI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTtBo | o4 nsgaHusa | Ccebinka

7.1.1 OcHOBHas y4yebGHasa nutepaTtypa
A. A. BepxonaHues, | OQHepreTnyeckue Hacocsbl, https://nizrp.narod.ru
M. M. Janunos, A. E.|komnpeccopbl #“ cUCTEMbI /metod/tsuitd/17265
Kanunnues, B. B.|Bo3ayxocHaGxeHus ) 85849.pdf
lMeneHko NPOMbILLITEHHbIX Cné: BILITS CRerymma 2024

npeanpuaTui; y4yebHoe

nocobve
A. A. BepxonaHues, | QHepreTnyeckue HacocChbl, https://nizrp.narod.ru
B. I'. 3nobunH, B. B.|komnpeccopbl ” CUCTEMBI /metod/tsuitd/17143
MeneHko BO34yXOCHabXeHust 08763.pdf

NPOMbILLIIEHHbIX .

NPEANPUSTHIA. Cne.: BWTS Crerynt 2024

VccnepoBaHue paboThl

NMOpLUHEBOro KoMmrMpeccopa :

MpakTnkym
7.1.2 lononHuTenbHasa y4ebHasa nutepartypa
B.B. dunatos, H.H.|TexHonorn4eckune http://www.nizrp.nar
MapgbiweB 3HeproHocuTenu od.ru/tepvozdux.htm

npeanpusaTumn

(Bo3gyxocHabxeHune

MPOMBILUNEHHBIX . M-Bo obpasoBaHus n

MPEANpUATHH) [TexeT]: | avin P®, CMBITYPM. — 2012

MeToAMYeCcKMe YyKasaHusa K yCI'I6',CI'I6FTyPI'I.

BbINOSTHEHUIO KypcoBow b

paboTbl «KomnpeccopHas

CTaHuus ans

NMPOMBILLNIEHHOrO
npeanpusaTAa»




Monogosa, 0. U. Komnpeccopsbl 06bEeMHOro CaHkT-MeTepbypr: http://www.iprbooksh
JencTeus. Tunsl " Yuusepcutetr UTMO, 2014 op.ru/66515.html
MeXaHU3Mbl ABUXKEHUS WHcTuTyT X0onoaa u
BuoTexHonormmn
KopoTkos, B. A.,|Komnpeccopsbl c n 6vor- http://www.iprbooksh
TatapeHko, HO. B. ONHaMMYeckoro  npuHUMna aHKT-1 leTepoypr: 2016 op.ru/66514.html
nelicrens YHusepcutet UTMO

7.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6ubnuoTevHasa cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHasa 6ubnunoteka BLUTSO CMB MNYMTL [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
3. Bbasa pfaHHbIX 6onblwon TexHudeckon 6ubnuotekn "CanT TennoTexHuka" [OneKTpOoHHbI pecypc].

URL:http://teplokot.ru/

7.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpocTpaHAeMOoro nporpaMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeO6GXO0AMMON ANA OCYLUECTBNEHMA o6pa3oBaTeNbHOro

npouyecca no gucuumniinHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayautopus

MynbTumMeauiitHoe o6opyaoBaHUE, KOMIMbIOTEPHAs TEXHMKA C BO3MOXHOCTbIO MOAKMIOYEHUST K

KoMnbloTepHbI Knacc | CeTH «MHTepHeT» n obecneyeHnem aocrtyna B QNNIEKTPOHHYIO VIHd)OpMaLI,VIOHHO-

oGpa3oBartesbHyto cpeay

CneumnanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi




