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BBEAEHME

1. Hactoswee v3gaHvne sSBNsieTCA OCHOBHbIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4eb-
HO-METOAMYECKOro KOMMMeKca no QUCUUNIMHE B COCTaBe OCHOBHOW MpodeccroHanbHon obpasoBaTenbHON
nporpaMmmsl Bbicliero obpasosarus (OlNOMM BO). OHo npegHasHadyeHO cTaTb ANst HUX METOANYECKON OCHO-
BOW MO OCBOEHWIO AaHHOW AUCLMMAVHBI.

2. CopepxatenbHON OCHOBOM Anisi pa3paboTkm HaACTOALMX METOOUYECKUMX YKa3aHW nocnyxuna
Pabouas nporpamma gUCUMNIMHBI, YTBEPXAEHHAA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pasBuTbl B y4eOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. Ooctyn oby4yatomxcs K aNeKTpoHHOM Bepcun MeToanyecknx ykasaHuim no U3yyeHuro Aucumnim-
Hbl, obecnedeH B MHopMaLMOHHO-0Opa3oBaTenbLHON cpeae yHuBepcuteTa.

[Mpn 9TOM B SMEKTPOHHYO BEPCUID MOryT ObiTb BHECEHbI TEKYLUME W3MEHEHUS U OOMOSIHEHUS,
HarnpaBfeHHble Ha NOBLILLEHNE KaYeCTBa HACTOSALLMX METOONYECKUX YKa3aHWN.

YBaxaemble obyuarowmecs!

Mpuctynas k n3yyeHuo HoBom aAns Bac yyebHOM guCUMNMHBI, HAYHUTE C BOYMYMBOIO NPOYTEHUS
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOAMYECKUX YKasaHun. ITo noMoxeT Bam BoBpems
MOHATb U NPaBUITbHO OLEHUTL ee ponb B Bawwem obpasoBaHum.

O3HakoMUBLUMNCH C OpraHM3aunoHHbIMM TpeboBaHMAMK kKadeapbl MO 3TON ANCUUNIIMHE U COM3MEPVB
C HUMK cBOM cuibl, Bbl cMoxeTe caenatb OCO3HaHHbIV BbIOOP COOCTBEHHOW TaKTUKWM KU cTpaTernm y4ebHom
aeaTtenbHocTh, ybepeyb cammx cebsi OT Hepa3yMHbIX PELLEHMI MO OTHOLLEHUIO K HEM B Hayare cemecTpa, a
He Toraa, Korga yxe craHeT no3gHo. Mcnonb3ys aTu ykasaHus, Bbl 6€3 ONOMHUTENbHBIX OCITOXHEHWIA MO-
pongeTte K NpOMEXYTOYHOW aTTecTaumv no 3TOW AMCUMNIIMHE. YCNELWHOCTb aTTecTaumMmn 3aBuUCKT, Npexae
Bcero, ot Bac. Ee 3anor — puTMuyHas, ueneHanpasneHHas, Boymumas y4ebHasi paboTta, B uensx obecne-
YeHUs KOTOPOW M pa3paboTaHbl 3T METOANYECKUE YKa3aHWS.



1. Mecto yqe6|-|0|71 AUCUUNIINHBbI B NOAroTOBKe BblMYCKHUKA

YuebHas gucumnnunHa oTHocuTes K aucuunnmHam ONMOI yHuBepcuTeTa, cocTaB KOTOPbIX onpeae-

nsetcsi By3om 1 TpeboBaHmamm ProcC.

Lenb ducuyunnuHbl — HhopMMpoBaHMe KOMMNETEHLMI B 06nacTy TEOPETUYECKNX OCHOB O Hacocax,
HACOCHbIX YCTaHOBKaX U HACOCHbIX CTaHUMAX U npmo6peTeH|/|e HaBbIKOB MPOEKTUPOBAHNA HACOCHbIX CTaH-

LIMA CUCTEM BOAOCHADXEHUS, BOOAOOTBEAEHUSI U 0OBOAHEHUS

B xo0e oceoeHust QucyuniuHbl 06y4arouyulicsi OJIKeH:

MMETb LUernioCTHOe npencTaBrieHmne 0 Hacocax, HaCOCHbIX YCTaHOBKaX M HAaCOCHbIX CTaHUMUAX CUCTEM

BOJOCHabXeHWs, 06BOAHEHUS U BOOOOTBEAEHUS;

BnageTtb: MeTodamMmu 06pa6OTKVI pe3ynbTaTtoB NCMbITaHWI HACOCHbIX YCTaHOBOK, MeTtogamun noaro-
TOBKM I'panVI‘-IeCKOIZ 4YacTun npoeKkTa HaCOCHOW CTaHuuu, MeTogammu npoeeaeHnAa pac4eTtoB OCHOBHbIX 3Je-

MEHTOB HACOCHbIX CTaHLMIA, HaBblKamu NPOEKTUPOBaAHUNA OCHOBHbIX Coopy>|<eHvu7| HaCOCHbIX CTaHLWN;

3HaTb: KOHCTPYKUMWM U NMpUHUMN paboTbl Hanboree pacnpocTpaHeHHOro HacoCHOro 06opyAoBaHuS,
MeToabl BbIbOpa napameTpoB Hacoca, pacyeT U onpedenieHne OCHOBHbIX NapaMeTpoB U PEXMMOB paboThbl

HaCOCHbIX CTaHLUM;

YMETb: Npon3BOoONTb U3MEPEHNA OCHOBHbIX NapamMeTpOB HACOCHbLIX YCTaHOBOK, UCMOJ1b30OBaATb Me-
TOAbl NPOEKTNPOBAHNA OCHOBHbIX coopy>|<eHv|17| HACOCHbIX CTaHLWNA, npoun3BoAnNTb pacyeT U COCTaBlATb pa-

boune YepTeXXn OCHOBHbIX 3JTEMEHTOB HAaCOCHbIX CcTaHuun.

1.1.MNepeyeHb KOMNEeTEHUUIN C yKa3zaHUeM 3TanoB ux chopMupoBaHusa B pe3yfbTaTe OCBOEHUs y4eb-

HOW OUCLUMMNNUHBI:

KomneTteHuun,
B hopMupoBaHUN KOTO-
pbiX 3agencTBOBaHa Auc-
UunInHa

Koa v Hanme-
HOBaHue UH-
aukaropa go-

KomMnoHeHTbI KoMneTeHuun,
dopmMupyeMble B paMKkax AaHHOM AUCLUNINHDI
(kak oXugaemMbln pe3ynbTaT ee OCBOEHMS)

CTUXKEeHUN
ko HAVMEHOBAHME KOMNETOHLIN 3HaTb W NOHK- ymeTb fenarb BNageTb HaBblkamu
MaTb (aencrtBoBatb) (MmeTb HaBbIKKM)
1 2 3 4
lpogheccuoHanbHbIe KOMIemeHyuu
MK-3 CnocobeH ocy- | NO-1nks uc- | 3Haet meToabl | YMeeT ucnonb3o- | Bnageet HaBbikamu
LeCTBNATb MNOAro- | Monb3yeT  CO- | MPOEKTMpOoBa- BaTb MeToAbl | MPOEKTUPOBAHNS OC-
TOBKY TMPOEKTHOW | BpeMEeHHble HUSi HACOCHbIX | MPOEKTUPOBAHNUSI | HOBHbLIX COOPYXEHWUI
AOKYMeHTaumm MeTOAbl MPOEK- | CTaHLMI OCHOBHbIX CO- | HACOCHbIX CTaHL M
0O6bEeKTOB  BOAO- | TUPOBaHUSA  CU- OpYXXeHM Hacoc-
Nnonb3oBaHus CTEM BOJO- HbIX CTaHLWI
cHabXeHus,
obBoOHEHUA WU
BOAOOTBEAEHUS
nx KOHCTPYK-
TUBHbIX ane-
MEHTOB
MK-5 CnocobeH Bbinon- | UO-1nks uc- | 3Haet metoabl | YmeeT BbiOMpaTh | Bnageetr HaBbikamu
HATb KOMMOHO- | nonb3yeT  Me- | Bbibopa napa- | HAaCOCHbIN  arpe- | pacdeTa  OCHOBHbIX
BOYHblEe pelleHus | Togbl BbibOpa | METPOB Hacoca | rar, COOTBET- | NApaMeTPOB Hacoca
M chneuunanbHble | CTPYKTYpbI " CTBYOLLMNI
pacyeTbl CUCTEM | MapamMeTpoB npeabsiBNsSeMbIM
BOAOMNOSBL30BaHMSA | cucTeM  BOLO- napameTpam
CHabXeHus,
obBOAHEHUA WU
BOJOOTBEAEHUS

WA-2nks paspa-
baTbiBaeT KOM-
NMOHOBOYHbIE
peLleHns 1 Bbl-
MONHATL  Ccrne-
umnanbHble pac-
yeTbl  CUCTEM
BogocHabxe-
HUA, obBoaHe-
HMA U BOAOOOT-
BeaeHus

3HaTb 1 NOHU-
MaTb KOHLLen-
LMX KOMIMOHOB-
KN COOpYXeHWi
HacocHomn
CTaHUMn 1
onpeaeneHus
MX OCHOBHBbIX
napameTpoB

YMeTb BblOUpaTtb
Hanbonee Bbl-
rogHoe HacocHoe
obopyaoBaHue,

onpegenaTtb  OC-
HOBHble napa-
MeTpbl HACOCOB

BnapeTtb

noobycTtponcTtea
BOOOMOJIb30BaHUS

MeTogamu
WMHXEHEepPHbIX pacye-
TOB HaCOCHbIX CTaH-
UMM cuctem npupo-




1.2. OnucaHue nokasatenen, KpUTepmes U LIKan oLeHUBaHUA M 3TanoB (hopMMPOBaAHMA KOMMNETEHLMI B paMKax ANCLMNINHBI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLUIN

KOMMeTeHUMsA He chopmu-

poBaHa MUHUMaTbHBI cpeaHuii BbICOKUI
OueHKM chopMUPOBAHHOCTY KOMMETEHLIUIA
2 3 4 5
OueHka «Heydoenemeopu- | OueHka  «ydoernemeo- | OueHKa «Xopowox OueHKa «omiu4yHo»
Ko nHavka- Mokasarens oue- | REALEE2 p)g: ZIIZ:ZO:CTVIKEI CHOPMMPOBAHHOCTM KOMMETEHLNN ®dopmbl 1 cpea-
ViHpekc v Topa JoCTu- WHavkaTopbl komne- HNBAHA = 3Ha- K 7 Cp e 5 C 3 C CTBa KOHTpons
Ha3BaHue Kot Koma- Tenum HUSI, yMEHMSA, OMMNeTeHUMS B NOMHON OpPMUPOBAHHOCTb HOPMMPOBAHHOCTb KOM- HOPMMPOBAHHOCTb KOM- bopwpOBaIYS
KOMMETEHLMN HaBbIKVU (Bnage- Mepe He chopMMpOBaHa. KOMTMETEHLMN COOTBET- neTeHUMM B LLENOM COOT- NeTEHLUMMN NOMHOCTLI0 4
TeHuMH ) Nmetomxcst 3HaHwWi1, yme- CTBYET MUHMUMASTbHLIM BeTCTBYET TpeboBaHMAM. cooTBeTCTBYeT Tpebosa- KOMNeTeHLn
HWA U HaBbIKOB HeJOCTaToM- TpeboBaHusim. Nveto- Mmetowmxcsa 3HaHun, HuaM. Mimetowmxcs 3Ha-
HO AN peLleHns npakTnye- LLUMXCS 3HAHWN, YMEHWNA, YMEHU, HAaBbIKOB N MOTU- HWUWA, YMEHWIA, HaBbIKOB U
Ckux (npodeccrnoHanbHbIX) HaBbIKOB B LiENoM A0- BaLuM B LLENOM JocTaTou- MOTMBaALMU B NOMHOMN
3agay CTaTO4HO NS peLleHns HO ANS peLUeHnst cTaH- Mepe A0CTaToYHO Ans
npakTu4eckmx (npogec- [apTHbIX NPaKTUYECKMX PELUEHUS CITOXHBIX NMpak-
CVOHarnbHbIX) 3agay (npodbeccunoHanbHbIX) Tuyeckux (npodpeccuo-
3agad HanbHbIX) 3agad
Kputepumn oueHnBaHus
MonHoTa 3HaHun 3HaeT meToapl He 3HaeT meTogbl NpoekTu- 3HaeT MUHMMarnbHbIe 3HaeT OCHOBHble MeToAbl 3HaeT meToabl MPOeKTH-
NPOEKTMPOBaHMS POBaHWs HACOCHBIX CTAHLUMIA | MEeToAbl MPOEKTUPOBa- NPOEKTMPOBaHUA HAcOC- pOBaHWS HACOCHBIX CTaH-
MO-1nk.s nc- HaCOCHbIX CTaH- HUWS HACOCHbIX CTaHUMI HbIX CTaHLWI Lun
MK-3 Cnoco- | nomnb3yet uum
OeH ocy- COBpeMeHHble | Hanunune ymeHun YMeeT ncnonb3o- He ymeeT ncnonb3oBarb YMeeT ncnonb3oBatb YMeeT ncnonb3oBatb YMeeT ncnonb3oBatb
LLeCTBNSAT MeToabl Npo- BaTb METOAbI MeToZbl MPOEKTUPOBAHUS MeTOoabl NPOEKTUPOBA- MeTOoabl MPOEKTUPOBaHNS OCHOBHbI€ METO/bl NPOEK-
NMOArOTOBKY | €KTUpOBaHUsi NpPOEKTUPOBaHWUS OCHOBHbIX COOPYXEHUI HWS1 HEKOTOPbIX COOPY- OCHOBHbIX COOPYXXEHWI TMPOBaHWS OCHOBHbIX
NPOEKTHOM cucTem BoAo- OCHOBHBbIX COOpY- HACOCHbIX CTaHUun YKEHUI HACOCHbIX CTaH- HACOCHbIX CTaHUui COOPYXXEHU HACOCHbIX TecTnpoBaHue,
OOKyMeHTa- | cHabxeHus, XXEHWI HACOCHbIX L cTaHuumn Kypcosow npoekTt
Lnn obbek- obBoAHEHUS N CcTaHuun
TOB BOAO- BOAOOTBEAE- Hannune HaBbIkoB Bnapeet HaBbl- He Bnageet HaBbikamu npo- | BrniageeT HaBbikamu BnapeeT HaBblkamu npo- BnapeeT HaBblkaMu npo-
Nonb30BaHUSA | HUS UX KOH- (BnageHue onbIToOM) | KamMu NPOEKTUPo- €KTUPOBAHUSI OCHOBHbIX NPOEKTUPOBAHMS HEKO- EeKTUPOBaHMUS OCHOBHbIX €KTUPOBAHWUSI OCHOBHbIX U
CTPYKTUBHbIX BaHWS OCHOBHbIX COOPY>KEHUI HAaCOCHbIX TOPbIX COOPYXeHWI COOPYKEHWIA HACOCHbIX BCMOMOraTenbHbIX CO-
31EMEHTOB COOpYXXEHUI cTaHuumn HaCOCHbIX CTaHUMMN cTaHuum OpPY>XEHUIN HaCOCHbIX
HaCOCHbIX CTaH- cTaHummn
umn
NO-2nks pas- MonHoTa 3HaHun 3HaTb 1 NOHU- He 3HaeT koHLenummn kom- [MoOBEPXHOCTHO OpUEH- CBoboaHo opueHTupyetcs | B coBeplueHcTBe Brnageet
AK-5 Croco- pabaTtbiBaeT MaTb KOHLeNnuuu MOHOBKM COOpPYXXEHUI TUPYETCSs1 B OCHOBHbIX B MPUHLMNaX KOMMOHOBKM MPMHLMNaMI KOMMOHOBKY
6eH Bunon- | KOMMOHOBOY- KOMMOHOBKM CO- HaCOCHOW CTaHuuu 1 onpe- MOHSATISX KOMMOHOBKY COOPY>KEHWUIA HACOCHOW COOPY>KEHWUIA HACOCHOW
HsiTh Komno- | HPIE Pelerns OpY>eHuiA Hacoc- [eneHnst X OCHOBHbIX Na- COOPY>XEHUI HACOCHOW CTaHUMU 1 onpegeneHust CTaHUMK 1 onpegenexus TecTvposaHme;
HOBOUHBIE 1 BbINOMHATb HOW CTaHUuu 1 pameTpoB cTaHuum WX OCHOBHbIX NMapaMeTpoB | WX OCHOBHbIX MapameTpoB TeopeThueckie
pelIeHYS crneumanbHble onpeaeneHns nx BONPOCHI OKIa-
creLnans- pacyeTbl cu- OCHOBHbIX Napa- MeEHaLMOHHOro
CcTeM BoJo- MEeTpoB .
Hble pacyeTbl = 3aaHus;
CHCTEM BO- CHabXeHus, Hannuve ymeHui YmeTb BbiOupaTh He ymeeT BbIbMpaTh Hanbo- YMmeeT BbiGUpatb YMeTb BblbrpaTh Hanbo- YmeeT HaxoauTb n oboc- KypCOBOIA MPOEKT
[ONOMNb30Ba- 06BOAHEHUS U Hanbornee BbIroa- nee BbIFO4HOE HACOCHOE Hanbonee BbIrogHoe nee BbIFOAHOE HAcoCHOe HOBbIBaTb Hanbornee Bbl-
st BOAoOOTBEaE- HOe HacocHoe obopynoBaHue 1 onpeae- HacocHoe obopyaoBa- obopynoBaHue, onpeae- rogHoe HacocHoe o6opy-
HUA obopynoBaHue, NATb OCHOBHbIE NapaMeTpbl Hue NSITb OCHOBHbIE NapameT- [OBaHve n onpeaensaTb

onpenendaTtb oc-

HacoCcoB

pbl HACOCOB

OCHOBHbI€ NapamMmeTpbl




HOBHblE Napa-
MEeTpbl HACOCOB

Hacocos

Hanunyve HaBbIkoB
(Bnagexune onbiTom)

BnageTb meTo-
0aMU VHXeHep-
HbIX pacyeToB
HACOCHbIX CTaH-
L1 cuctem npu-
poaooGycTpoit-
CTBa 1 BOAOMOSb-
30BaHUS

He nmeeT HaBbIKOB MHXe-
HEPHbIX pac4eTOB HAaCOCHbIX
CTaHuui cucteMm npupoao-
obycTpoiicTBa 1 BOAOMNOMb-
30BaHUS.

MMeeT HaBbIkM NOBEPX-
HOCTHbIX pacyeToB
HACOCHbIX CTaHLUU Cn-
cTem npupogooby-
CTpOWCTBa 1 BOOOMOSb-
30BaHus.

VimeeT HaBbIKM pacyeToB
HACOCHbIX CTaHLUU Cu-
cTeM NpupoaoobycTpoit-

CTBa 1 BOOOMNONb30BaHUA.

MmeeT HaBbIkN MHXeHep-
HbIX pac4eTOB HaCOCHbIX
CTaHuui cucTem npmpo-
[oobycTpoincTaa 1 Bogo-
Nosb30BaHWs. N rnybokoro
aHanusa pesynbTaToB
pacyeToB.




1.2. OnucaHue nokasaTtenen, KPUTEPUEB U LLIKaN oLeHUBaHUA U 3TanoB hopMUpPOBaHUA KOMNETEHLUIN B paMKax AUCLMMNINUHbI
(AN AMCUMNIVH C 3a4eToM)

Kog nHaukaTopa

MokasaTenb oueHnBa-

YpOoBHU ChOPMUPOBAHHOCTN KOMNETEHLMIN

KoMneTeHuuna H MWHUManb- - <
o eTeHu e ? cpegHun BbICOKUUN
cchopmumpoBaHa HbIV
OueHKkM chopMUPOBAHHOCTY KOMNETEHLMI
He 3auteHo | 3auTeHo

XapakTepucTika chOpMMPOBaHHOCTY KOMMETEHLMN

KomneTeHums B nosn-

1. CchopMMPOBaAHHOCTb KOMNETEHLIMN COOTBETCTBYET MUHUMATbHbIM

dopmbl 1 cpeacTea

WHaeke 1 Ha3BaHue " MHavkaTopbl HON Mepe He cop- TpeboBaHuAM. VIMEIOLMNXCS 3HAHWIA, YMEHWIA, HABLIKOB B LIENOM [0- KOHTpOnsi popmu-
KOMMETeHLMN AOCTVDKEHAM KOMNE- |\ inetenyun | Y7 — SHAHUA, yMEHVA, | ypposana. Vimeto- CTaTOYHO AJ151 PeLUeHust paKTU4eckux (MpodeccroHanbHbIX) 3aaay. pPOBaHNS KOMMe-
TeHuum HaBbIk (BriafeHms) LMXCS 3HaHWiA, yme- | 2. ChopMMPOBAHHOCTb KOMMETEHLMM B LIEIOM COOTBETCTBYET Tpe- TeHLWiA
HWI U HaBbIKOB He- 60BaHMAM. VIMEeIoLWNXCA 3HAaHWIA, YMEHWA, HaBbIKOB M MOTUBALWN B
[OCTaTO4HO ANs LieNiloM JOCTaToO4HO A5 PELLEHNs CTaHAaPTHbLIX NPaKTUYecKnx (npo-
peLueHuns npakTuye- deccroHarnbHbIX) 3a4ay.
ckux (npodeccuo- 3. ChopMMpPOBaHHOCTb KOMMETEHLMM MOMHOCTLIO COOTBETCTBYET
HarnbHbIX) 3apad TpeboBaHMAM. VIMerowmnxca 3HaHUi, yMEHWI, HaBbIKOB 1 MOTMBAaLIMN
B MOSIHON Mepe AOCTaTOMHO AN PELUEeHNs CIIOXKHbIX NPaKTUHeCcKnX
(npodpeccunoHanbHbIX) 3aga.
KpuTepumn oueHnanus
MonHoTta 3HaTb M NOHMMATb KOH- He 3HaeT KOHCTpYk- OpveHTUpyeTCcst B OCHOBHbIX KOHCTPYKLMSIX Hanbonee pacnpocTpa-
3HaHUI CTPYKLMM 1 NPUHLMN LMK M NPpUHLMN pa- HEHHOro HacocHOro obopyAoBaHus.
paboTbl Hanbonee pac- 00Tbl Hanbonee 3HaeT npuHuMn paboTbl Hambonee pacnpoOCTPaHEHHOTO HACOCHOTO
NPOCTPaHEHHOro Hacoc- pacnpocTpaHeHHOro obopyaoBaHus.
WO-1rks vcnonb3yeT Horo obopyaoBaHust HacocHoro obopyao- BcecTopoHHe opueHTUpyeTcs B NpuHumMnax paboTbl HacocHoro 06o-
COBpPEMEHHbIE MeTO- BaHnA pynoBaHus.
MK-3 CnocobeH ocy- bl NPOEKTUPOBaHMS Hanuuvne YMeTb NponssoanTb He ymeeT npousso- MmeeT nepBoHavasnbHble YMEeHVs Ana M3MepeHns OCHOBHbIX Napa- T
LWeCTBNATL NOATOTOB- | cycTeM BOAOCHAGKE- YMEHW N3MepPEHNsT OCHOBHbIX ANTb U3MepeHnst METPOB HAaCOCHbIX YCTaHOBOK. eg‘;lgac;:ﬁg{/le,
Ky MPOEKTHOM AOKY- | nya, 06BOAHEHUS M napameTpoB HaCOCHbIX OCHOBHbIX NapameT- YMmeeT npoun3BoAnTb N3MEPEHUst OCHOBHbIX MapaMeTpPOB HACOCHbIX rpachuieckas pa-
MeHTaLMM 0BBEKTOB | popooTBEAEHMS MX YCTaHOBOK POB HaCOCHbIX ycTa- YCTaHOBOK. 6ota
BO/OMMOJIb30BaHNSA KOHCTPYKTUBHbIX HOBOK YMeeT Npov3BOANUTE U3MEPEHUS N aHaNM3MpoBaTb OCHOBHbIE Napa-
3eMeHToB MeTpbl HACOCHbLIX YCTAHOBOK.
Hanunuve Bnapgetb meTogamm He nmeeT HaBbIkOB MmeeT HaBblkn 06paboTku pe3ynbTaToB UCMbITAHWI HACOCHBIX YCTa-
HaBbIKOB 06paboTkn pe3ynbTaToB 06paboTku pesynb- HOBOK.
(BnapeHve UCNbITaHUIA HACOCHbIX TaToB UCMbITaHUA Bnapgetb MmeTogamun 06paboTku pe3ynbTaToB UCTbITAHWU HACOCHBIX
OMbITOM) YCTaHOBOK HaCOCHbIX YCTAHOBOK | YCTaHOBOK. MIMeeT HaBbIkv rnyboKoro aHanmaa pesynbTaToB UCnbITa-
HUW HACOCHbIX YCTAaHOBOK.
MK-5 CriocoBeH Bbi- WA-1nks ucnons3yet |_|OJ'IHO“Ta 3HaeT meToAbl BbIOOpa He 3HaeT meToap! OpueHTupyeTcsi B OCHOBHbIX MeTofax Bbibopa napameTpoB Hacoca
HOMHSITh KOMMOHO- meToAbl Beibopa 3HaHUI napameTpoB Hacoca BblbOpa napameTpos 3HaeT meToAbl BbIOOpa NapameTpoB Hacoca TecTupoBaHve,
CTPYKTYpbI 1 napa- Hacoca PacueTHo-
BOYHbIE PELLEHNS 1
CreuManbHbIe pacve- MeTpOB CMUCTEM BO- rpacduyeckas pa-
[oCcHabxeHus!, 06- 6ota

Tbl CUCTEM BOOONOSb-
30BaHuA

BOOHEHUA 1 BOOOOT-
BegeHunsa




2. CTpyKTypa y4yebHOM paboThbl, coaepxaHue U TPYAOEMKOCTb OCHOBHbIX 3/1IEMEHTOB AuC-
LUNAUHBbI

2.1 OpraHusaumoHHas CTPYKTypa, TPYAOEMKOCTb U MaH U3yYeHUst OUCLMMIINHGI

TpygooemKocTb, Yac
CceMecTp, Kypc*
o oyYHasi 3a04Has popma
Bug y4ebHon paboTbl 3 kypC 3 kype
4 cem. 5 cem. nepsas BTOpas
ceccus ceccus
1. KoHTakTHasi paboTbl 84 54 22 20
1.1 AyanTtopHble 3aHATUA, BCEro 74 54 22 16

- NeKummn 18 26 8 6

- NpaKkTUYeckne 3aHATMSA (BKNoYas cemmnHaphbl) 36 28 6 10

- nabopaTopHble paboTbl 20 - 8 -

1.2 KoHcynbTauuu 10 - - 4

2. BHeayauTopHasi akagemuyeckas pa6orta 60 18 115 82
2.1 q)VI.KCVIPOBaHHbIe BMAbl BHEayAUTOPHbIX CaMOCTOSATENbHbIX 16 18 10 18
paborT:

BbinonHeHve u coava/3awmMra MHAMBMAYyanbHOro/rpynnoBoro 3aga-

HWSA B BUae™

- pacyeTHO-rpadunyeckon paboThl 16 - 10 -

- KYpCOBOro NpoekTa - 18 - 18
2.2 CamocTosiTennbHOe u3y4eHne TeM/BonpocoB NporpamMmmbl 18 - 75 35
2.3 CamonopgroToBKa K ayAUTOPHbIM 3aHATUAM 16 - 10 10
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-

OLEHOYHLIX MepOoNpUATUAX, NPOBOAMMBIX B paMKax TeKyLLero 10 ) 16 10

KOHTPONSA OCBOEHMUS OUCUUNINHBI (3a UCKITIOYEHUEM yYMEHHbIX 8

nn. 2.1—2.2):
3.1 Mony4yeHue 3a4€Ta NO UTOram OCBOEHUsI AUCLUMIIUHbI - - 4 -
3.2 MopgroToBka U caaya 3K3aMeHa No UToram OCBOEHUs1 AucLu- i 36 i 9
NNUHBbI

. Yacbl 144 108 144 108

OBLUAA TpynoeMKOCTb AUCLMUMNIINHDBI: 3aveTHbIE eAVHNLb! 4 3 4 3

lMpumeyaHue:

* — cemecmp — NS O4HON U OYHO-3204HON (HOPMbI OBYHEHUSI, KYPC — ANSA 3a04HON (hOPMbI 00yyeHus;
** — KP/KI, pedepaTta/acce/npe3eHTaummn, KOHTPONbLHON paboThl (4N 06y4varoLwmMxcs 3a04HOM hopMbl 0ByUYeHus1), pacyeTHo-

rpagomyeckor (pacyeTHo-aHaNMTUYeCKoit) paboTsl 1 Ap.;

2.2. YkpynHéHHas coaepaTtenbHas CTpykTypa ydyebHoM ancumnnuHbl 1 oblias cxema eé peanvsaummn B y4ebHoM npo-

uecce
TpynoemKkoCTb pasgena n ee pacnpegeneHme no -
Buaam y4yebHoii paboTbl, Yac. < S g
KoHTakTHas pabota s Q=
p BAPC 5 8k
AyauTtopHas paboTa , o 8. i)
saHaMs | © = £s8s|Tag
Homep v HaumeHoBaHMe = 8 2 ° >8353 (2%
pasaena AUCLMMMNHBI. g o | o | 2%~ 3 °Q ; g = 3 §
YKpYMHEHHbIE TeMbI pasgena o o s |s3| £ |33 o |Z.|3 gg o § o -
S O )
@ > |39 88 | R%&| & |23/3cd5|228
Q = I 8| E FSc| O sS|log5¢2 E
o S © S @ |2o o £ S0
@ C = X o 4 mE S e a o =
T 0 5 E @) [ ST
© O g >0 < I ©
Q m (<] O = = o o 3
c=| 28 | 38 © % Z 9
N4 zZ o
2 3 4 5 6 7 8 9 10 11
Ou4Hasa hopma o6Gy4eHus
4 cemecTp
BeeneHune n obLine cBeneHns o Haco- 28 16 4 2 10 2 10 - Tectupo- | WA-1nk
1 | cax, HAaCOCHbIX YCTaHOBKax U HACOCHbIX BaHue 3
CTaHLMSAX
2 | JlonacTHble Hacochl 14 4 4 - - - 10 - NO-1ng
3 [pyrne Tunbl HACOCOB M BOAONOABEM- 16 4 2 2 - 2 10 - 5
HMKOB
4 | Kpatkas Teopus HauGornee pacrpo- 16 4 4 - - 2 10 - NA-2ng.
CTPaHEHHbIX HACOCOB 5
5 | NcnbiTaHnsa LeHTPOOEXHbIX HACOCOB 14 12 2 - 10 2 - -




6 PacueT un nog6op BogonogbeMHbIX 56 36 4 32 - 2 20 16 Cpava
YCTaHOBOK PI'P
MpomexyToyHas aTtTecTtauus - x x x x 10 x x 3aver

5 cemecTp

7 | CxeMbl rngpoysnoB HACOCHbLIX CTaHLMIA 10 8 4 4 - - 2 2 | Tectupo- | VA-1nk
M'MopomexaHUYeckoe 1 sHepreTuye- 12 8 4 4 - - 4 4 BaHne s

8 | ckoe oGopyaoBaHMe HAaCOCHbIX CTaH-

L|.V|l"’| Mﬂ'lm(_

9 | 3a4aHnsa HaCOCHbIX CTaHLUN 12 8 4 4 - - 4 4 5

1 | BopgosabopHblie 1 BOOOBbBINMYCKHbIE CO- 10 8 2 6 - - 2 2

0 | OpyXeHns HaCOCHbIX CTaHLM VIl-2nic

1 | BHyTpuCTaHUMOHHbIE KOMMYHUKaLUK 10 8 4 4 - - 2 2 )

1 | HaCOCHbIX CTaHUM

1 | HanopHble Tpy6onpoBoabl HACOCHBIX 6 4 2 2 - - 2 2

2 | cTaHumn

1 | KaHann3auuoHHble HAaCOCHbIE CTaHLMK 8 8 4 4 - - - -

3

1 | OkcnnyaTaums HACOCHbIX CTaHLMN 4 2 2 - - - 2 2

4
MpomexyToyHasa aTTecTaums 36 x x x x - X x 3K3ameH

Wroro no aucumnrnvHe | 252 | 98 | 44 | 64 | 20 10 78 | 34
3aoyHasn ¢popma obyyeHus
BeeneHue n obuive ceeaeHns o Haco- | 14 8 2 2 4 - 6 |- Tectu- | W8-1nc

1 | cax, HaCOCHbIX yCTaHOBKaX M HACOCHbIX OBa- 3
CTaHLMAX p

2 | JlonacTHble Hacochl 22 - - - - - 22 - HHC NO-1nk

3 [pyrne Tunbl HACOCOB U BOAONOABbEM- 18 - - - - - 18 - 5
HMKOB

4 KpaTkas Teopus Hanbonee pacnpo- 24 2 2 - - - 22 - NA-2ng.
CTPaHEHHbIX HACOCOB 5

5 | WcnbiTaHna ueHTpoGeHbIX HacocoB 14 4 - - 4 - 10 -

6 PacuyeT n nogbop BogonoabEMHbIX 20 6 - 6 - 2 12 10 Cpava
YCTaHOBOK PIrP

7 | Cxembl rmapoy3noB HACOCHLIX CTaHLMM 17 1 - 1 - - 16 2 | Tectupo- | VA-1nk
TMOPOMEXaHUYECKOE U SHEpreTude- 18 2 2 - - 2 16 BaHne y

8 | ckoe o6opyaoBaHMe HAaCOCHbIX CTaH-

LI,V||7| M,D,-lrn(_

9 | 3maHua HaCcOCHbLIX CTaHLMIA 16 4 2 2 - - 12 4 °

1 | BoanosabopHbie 1 BOAOBbIMYCKHbIE CO- 14 2 - 2 - - 12 4 MO-2nc

0 OPY)XEHUSA HACOCHbIX CTaHLMN s

1 | BHyTpUCTaHLUMOHHbLIE KOMMYHUKALIMK 17 4 2 2 - - 13 2

1 HACOCHbIX CTaHUW

1 | HanopHble Tpy6onpoBoabl HACOCHbLIX 17 3 2 1 - - 14 2

) cTaHummn

1 | KaHannsaunoHHble HacoCHble CTaHLUmMK 14 2 2 - - - 12 -

3

1 | OkcnnyaTtaumsi HaCOCHBIX CTaHLMI 12 - - - - - 12 -

4
lMpomexyTovHasa aTtTectaums 13 x x x x 4 X x Ok3a-

MeH/3a4e
T
WToro no gucumnnuHde | 252 42 14 16 8 4 197 | 28

3. Obwue opraHM3auMoHHbIe TpeboBaHUs K y4eObHoM paboTe obyyatrowerocs

3.1. OpraHusauus 3aHATUM U TpeboBaHUS K yueOHoOM paboTe obyyarowerocs

OpraHusauums 3aHATUI NO AUCLUNNMHE HOCUT LMKIMYeckuid xapakTtep. o Tpem pasgenam npegycmoT-
peHa B3aMMOyBsi3aHHas Lerovka y4yeOHbIX paboT: nekuuss — camocTosiTenbHas paboTa oGydaroLimxcs
(ayoutopHasi 1 BHeayamMTopHas). Ha 3aHaTuax cTygeH4veckasl rpynna nonyyaeT 3agaHus U pekoMeHaaumnu.

[ns cBOEBpeMEHHON MOMOLLM 0By4aloLMMCS MpU U3YHEeHUU OUCUMNIUMHBI kadenpor  OpraHmsyloTcs
WHAMBMAYaNbHbIE U FPYNMNOBbLIE KOHCYNbTaUUW, yCTaHaBNMBAETCS BPEMSI MPUEMa BbIMOSTHEHHbIX paborT.

YuutbiBasi cTatyCc AOUCLMMNMMHBI K €€ UW3YYeHUI0 NpeabsBrsiioTcs creaylolme OpraHU3auuoHHble
TpeboBaHus;:

- o0bs3aTenbHoe rnocelleHne oby4aroLMMcs BCeX BUOOB ayaAUTOPHbIX 3aHATUN;




- BedeHMe KOHCMNeKTa B Xo04e NEKUMOHHbIX 3aHATUR;
- KayeCTBeHHadA CaMOCTodATEelNlbHAaA NOAroTtoBKa K MpakTM4eCKUM 3aHATUAM, aKTUBHaA pa60Ta Ha HUX;

- aKTMBHas, pUTMMYHAs camocTosiTellbHas ayauTopHas U BHeayauTopHasi paboTa oGyvatowierocsl B
COOTBETCTBUW C NNaHoM-rpadovkoM, NpeacTaBreHHbIM B Tabnuvue 2.4; cBOEBpeMeHHasi caada npeno-
[AaBaTesio OTYETHbIX JOKYMEHTOB MO ayaUTOPHbLIM 1 BHEAYOAUTOPHLIM Baam pa6or;

- B ClflyYae Hann4yusi NponyLeHHbIX 00yYaLWmMMcs 3aHATUSIM, HEODXOAMMO MOMYYMUTb KOHCYIbTaUuo

Nno NOAroToBKE M 0YOPMITEHUIO OTAENbHbLIX BUOOB 3adaHuN.

[na ycnewHoro ocBoeHus AvcumnnnuHbl, oby4vatoliemycs npegnaraloTcs y4ebHO-UH(popMaUnoHHbIE
WCTOYHMKKN B BuAe y4ebHon, yuebHO-MeToamM4eCcKon nutepaTypbl Mo BCEM pasgenam.

1.2 YcnoBus ponycka K 3K3aMeHy

Ok3amMeH gaBnseTcs OpPMOI KOHTPONS, KOTOPbIA BbiCTaBnsAeTcss oby4darowemycs cornacHo «llono-
XEHUS1 O TEKyLLeM KOHTpoIie ycrneBaemoCTU, MPOMEXYTOYHON aTTecTauum obydarlwmxcs no nporpamMmmam
BbicLLero obpasoBaHus (bakanaspwmart, cneumanuteT, MarucTpatypa) u cpegHero npodeccmoHarnbHoro o6-
pasoBaHusa B ®I6OY BO Omckuii MTAY», BbINOMHMBLUEMY B NOMHOM Obbeme BCe nepeyducreHHble B n.2-3
TpeboBaHuss Kk yyebHom paboTe, npolleawnin Bce BUAbl TECTUPOBAHUSA, BbIMNOMHEHUA pedepata C
NONOXUTENBHOM OLEeHKON. B crnyvyae He NOMHOrO BbIMNOMHEHUS YKa3aHHbIX YCMOBUW MO YBaXUTENbHOMW
npuymHe, obydawwemyca MoOryt ObiTb  NPeanioXeHbl MHAMBUAYalbHble 3af4aHus MO MNpOnyLeHHOMY
y4yebHOMY MaTepuany.

4. JleKUMOHHbIe 3aHATUA

Ona n3yvaromnx ancumniinHy YAaTaroTcAa nekunum B COOTBETCTBUM C NMilaHOM, npeacrtaBiieHHbIM B Tabnuue 3.

Tabrnuua 3 - JIeKUMOHHBIN KypC.

No TpynoemkocTb no
pasgeny, yac.

© MpumeHsieMble UHTEpP-

[ S Tema nekuun. OCHOBHbIE BOMPOCHI TEMbI aKkTuBHble hopmbl 00Y-

o} ) o4Has 3a04Has qeHs

] ) dopma dopma

g =

1 2 3 4 5 6
Tema: Knaccudmkauusi BogonogbeMHbIX MaLLVH. 2 2 Jlekumnsi-
OcHoBHble NapameTpbl Hacoca. [Nogayva Hacoca. BU3yanusaums

1 1,2 | MonHbii Hanop Hacoca. MonesHas u noTpetnsiemas
MoLLHOCTb. KoadhdmumeHT nonesHoro aencransa
Hacoca.

Tewma: JlonacTtHble Hacockl. [lencteme LeHTPOOEXHOro 4 - Jlekumnsi-
Hacoca Npu 3aKpbITON U OTKPLITOWM HA HAMOPHOW NTMHUN BU3yanusaums

2 3.4 | 3apBuxke. OCHOBHOE ypaBHEHMUE LIeHTPOBEXHOTO
Hacoca.

Tema: TeopeTnyeckoe NOCTpoeHne paboumnx 2 - Jlekumns-
XapaKTepuCTUK Hacoca. [leNcTBUTENbHOE ABUXEHME U BU3yanunsauus

3 5 Hanop Hacoca Npu KOHEYHOM Yncne nonaTok paboyero
Koneca. BnusiHne yrna 32 Ha Hanop Hacoca. Paboune
XapaKTepuUCTUKN LIEHTPOOEXHOro Hacoca.

4 6,7 Tema: MNMogobue LueHTPOOEXHBIX HACOCOB. 3aKOHbI 4 2 Nekuyus-
reoMeTprU4ecKoro 1 AMHaMU4eckoro nogobusi HacoCoB. BU3yanu3auus
MopenupoBaHune Hacoca nytem o6Toukn paboyero
Koreca 1 u3aMeHeHueM Yncen obopoToB.

OpoccenunpoBaHue.

5 8,9 | Tema: CoBmecTHasi paboTa HacocoB Ha TpybonpoBsos. 4 - Jekuus-
MapannenbHas n nocnegoBartenbsHasa paboTa BU3yanu3auus
HacocoB. CoBMecTHas paboTa HacocoB Ha
TpyGonpoBsoapbl.

6 10,1 | Tema: BbICTPOXOOHOCTb U KaBUTALMSA HACOCOB. 2 - Nekyus-

1 KoadhdpnumeHT BbiCTpOXOAHOCTM M Knaccudpmkaums BU3yanu3sauns
HacocoB no ObicTpoxoaHocTh. KaButauus B
rionacTHbIX HAcocax: NOHSATUE, MPUYMHBI
BO3HMKHOBEHWS, BO3AENCTBME Ha AeTanu u paboTy
Hacoca, Mmepbl 60pbbbl C KaBUTaLMEN.
7 12,1 | Tema: OceBble Hacockl. Paboune xapakTepucTukm 2 - TpagmumoHHas

10



3 OCeBbIX HACOCOB. YCMOBMS Mycka U MOoAeNMpoBaHus nekums
HacocoB. PaGouune v yHuBepcarnbHble
XapakTepuUcTUkU. CTpyiiHble HAacOChl: MPUHLMM
[EeViCTBUS, KOHCTPYKLUMS U YCIOBUSI NMPUMEHEHWS.

8 14,1 | Tema: CxeMbl rmapoy3noB MaLLUMHHOIO BOAONOABEMA. 2 2 Jlekumnsi-

5 TexHNKO-3KOHOMUYECKOE CpaBHEHME BapUaHTOB. BU3yanusauuns
HacocHble cTaHuun BogocHabxeHus. Ycnosus,
onpegensioLine BbIOOp TMMNa HACOCHOW CTaHLUN.
KoHCTpyKTUBHbIE peLLeHus.

9 16,1 | Tema: KOHCTPYKTUBHbIE TUMbl HACOCHbLIX CTAHLWIA. 4 2 Nekyus-

7 KOHCTpYKLMK 30aHWIN HACOCHBIX CTaHLMIA Ha3EMHOTO, BM3yanusauums
3arnybneHHoro, 61104HOro M NNaByyero TUMOB.
MepenBuxHble HACOCHbIE CTaHLUUN.

10 | 18,1 | Tema: OnpepeneHne pa3aMepoB HACOCHON CTaHLNW, 4 2 Jlexkumsa-

9 yBA3Ka UX C YHUPULMPOBAHHBIMW Xene306eTOHHbIMY BU3yanu3auuns
3neMeHTaMm 1 rpy3onoabeMHbIM 060pYI0BaHNEM.
KoHCTpyKTUBHBIE OCOBEHHOCTM HACOCHBIX CTaHLMiA 1
noabemMa ¢ Bogo3abopom mn3 ckBaxkmH. HacocHble
ctaHuuu Il v 1l nogbemoB. Pexnm paboTbl B
HOpMarnbHbIX YCIOBUAX U MPU aBapum Ha BOOOBOAE.

11 20,2 | Tema: BcnomorartenbHoe rugpoMexaHm4eckoe 4 2 Jlekumnsi-

1 obopynoBaHMe HacoCHbIX cTaHumi. OcylunTenbHble, BU3yanusaums
rpsi3eBble, APEHAXHbIE, MACNAHbIE U AP. HACOCHbIE
YCTaHOBKM, YCIOBUS NpoeKkTupoBaHunsi. MexaHudeckoe
1 3HepreTnyeckoe 060py0BaHNE HACOCHBIX CTAHLIMA.
'pysonogbemHoe 060pyaoBaHME HACOCHBIX CTaHLWI U
BO103a00pHbIX COOpYXeHWA. KoHTpornbHoO-
n3MepuTenbHble NPUBopPLI HACOCHBIX CTAHLUIA.

12 22,2 | Tema: BHeluHue HanopHble BogoBoAbl. [epecevyeHne 4 -
3 BOJOBOJOB Yepe3 aBTOMOOUIBbHBIE U XXene3Hble A0po-
r, BpeMEHHbIE 1 NOCTOsIHHbIE BogoToku. ObopynoBa- Jlekums-6ecepa

HMe Ha BogoBoaax. Knaccudwvkaums BoaoBOOOB.
Ycnosusa npoknagku.

13 24,2 4 2 Nekuyus-
5 Tema: KaHanusaunoHHble HacOoCHbIe CTaHLMW, Knac-

BU3yanu3auuns
cudmKaLmsl, KOHCTPYKUUSI U YCIIOBUSI MPUMEHEHWS.
Bo3ayxoayBHbIe HACOCHbIE CTaHLMW.
14 | 26,2 | Tema: JKcnnyaTaums Boao3abopHbLIX COOPYXEHWIA, 2 - TpaanumoHHas
7 BOJOBO/OB W HACOCHbLIX CTaHLIWMA. nekumns
O6Lasn TpygoeEMKOCTb NEKLMOHHOIO Kypca X
Bcero nekuun no gucumnimHe: yac. V13 HUX B MHTEPaKTUBHOW GOOPME: yac.
- 04yHas dopma 0by4eHus 44 - 04yHag dopma 0by4eHus 42
- 3a04Has opma obyyeHus 14 - 3a04Has opma obyyeHus 14

lMpumeyaHusi:
- MaTepunanbHO-TEXHNYECKoe obecneyeHne NEeKUMOHHOro Kypca — CM. I'Ipvmo»(eHme 6;
- obecrneyeHne NeKUMOHHOTO Kypca y4ebHow, yuebHO-MeToanYecKon nurepaTypor 1 MHbIMM BUBNNOTEYHO-MHPOPMAaLIMOHHBIMU pe-
cypcamu 1 cpefcTeamum obecneyeHns obpasoBaTenbHoro npouecca — cM. MNpunoxexuns 1 m 2.

5. I'Ipalcmqecxue 3aHATUA NO AgucumniimHe n NoAroToBKa K HUM

MpakTnyeckne 3aHATMS MO KypCy MPOBOAATCS B COOTBETCTBUM C MaHOM, NpeacTaBneHHbIM B Tab-
nvue 4.

Tabnuua 4 - MpyMepHbI TEMaTUYECKWI NNaH NPaKTUYECKUX 3aHATUIA MO pasgenam y4ebHoM OUCUMNIHEI

Ne TpyooemkocTb no
B pasgeny, Jac.
— Tema 3aHaTUA / Mcnonb3yemble
oE| & MpumepHbIe BONpockl Ha 06CyxaeHne WHTEPaKTMBHbIE Casgb 3ans-
e 5| E Y OYHas 3a04Has ** Tna c BAPC*
geg| & (Bnst ceMmMHapCKUX 3aHATUIA) dopmebl
9| & dopma dopma
a2 | ®
1 2 3 4 5 6 7
Mop6op Hacoca. MogenvupoBaHue Hacoca C 4 1 KomnbloTepHble
1 1, | uenblo CHWXEHWs anekTpoaHeprun. Cnocobbl cumynauun
2 | mogenupoBaHus. MogenvpoBaHue Hacoca
M3MEeHEHUEM Yncna 06opoToB Bana u 06Tou-




KO AnameTpa paboyero korneca.
3 MepecyeT 1 NocTpoeHne paboyumx xapakrepu- 0,5 Y3 CPC
CTUK Hacoca nocne MoaenmpoBaHus.
CoBMecTHas paboTa HacocoB Ha Tpybonpo- 1 ocn
4, | Bogbl. OnpeneneHne matepuana Tpy6onpo-
5 | Boga. OnpegeneHne makcmanbHOWM Npons-
6 BOAUTENbHOCTM HACOCHOW CTaHLMN.
OnpepenexHne onTMMarnbHOro pexuma paboThbl 0,5 Y3 CPC
6 | HacocoB. CocTaBneHune aKcnyaTaLMoOHHbIX
peXmMMoB paboTbl HACOCOB.
7, | PacyeT n noctpoeHne yHmBepcarnbHbIX Xapak- 1 Y3 CPC
8 | TepucTuK Hacoca.
Bbi6op cxembl Bogonogayun. B 3aBncumocTn 1
OT Tonorpadn4ecknx, NMapoOnorMyeckux n
7 9 | rmgporeonornyeckux ycnosuii BelbpaTe cxemy
BOZOMNOAAYM 1 Tpaccy coopyxeHui. ObocHo-
BaTb KaTEropmio HACOCHOW CTaHLUUW.
MpoekTnpoBaHme Bog03abopHOro coopyxe- 1
10 | HuA HacocHom cTaHumu. MpounssecTu BbIGOP
,1 | Tvna Bogo3abopHoro v pbi6o3aLmMTHOrO Co-
1 | opyXeHus ang HACOCHOW CTaHLMK, BbIMOMHUTD
ero pacyer.
10 PacueT BogonoaBoadLLmMx COOpYKeHNIN. Bbl- 0,5
12 | NonNHWUTL pacyeT BOAOMOABOASALLMX COOPYXKe-
HUN HACOCHOW CTaHLUM.
13 PacuyeT coopyxeHnnsi ona npvema BoAbl U3 0,5
1 | BOAOWCTOuHMKA. BbinonHnte BEIGOP M paccun-
'4 TaTb COOPYXeHWe ANs Npuema BOAbl U3 BOAO-
WCTOYHMKA AN HACOCHOW CTaHLMMU.
OnpepneneHne pac4eTHOro Hanopa Hacoca. 2
15 [Nsi KOHKPETHbBIX UCXOAHbIX AaHHbIX, ONpeae-
1 | MTb reomeTpu4eckyto BbICOTY NOABEMA, Bbl-
'6 OpaTb MaTepuan u gnameTp Tpybonposoaa,
onpegenvTb NOTEpPU Hanopa, yCTaHOBUTb
pacyeTHbIN Hanop Hacoca.
Mop6op 1 mogenupoBaHue Hacoca. Mo pac- - MacTtep-knacc
17 | YeTHOMY Hanopy u 3agaHHou nogadye no npeacrasute-
,1 | cBoAHbIM rpadukam nogayu U HanopoB Noao- neu 3aBogoB
8 | 6paTtb Hacoc. BbinonHWTb MogenvpoBaHue HacocHoro obo-
6 nytem 06To4kM paboyero Koneca. pyooBaHus
MepecyeT paboymx xapakTepucTuk Hacoca. -
19 | BeinonHuTb NnepecyeT pabounx xapakrepu-
,2 | CTUK Hacoca ansa o6To4YeHHOro guameTpa pa-
0 | 6o4ero koneca. BbINONHWUTL NOCTPOEHUE HO-
BbIX XapaKTEepPUCTUK Hacoca.
CoBmecTHas paboTa Hacoca Ha BO4OBOAbI. 2
21 | MocTpouTb COBMECTHYIO XapaKTepUCTUKY pa-
,2 | 6oTbl HacocoB Ha TpybonpoBoA 1 onNpeaennTbL
2 | aKcnnyaTauMOHHbBIE PEXUMbI HACOCHbIX arpe-
raTos.
23 OnpepeneHve AMameTpoB BCacbIBaOLLETO n 1
1 5 | HanopHoro TpybonposoaoB BHYTPW HACOCHOW
’4 cTaHumu, noabop TpybonpoBoaHON apMaTy-
pbl.
o5 Bbi6op Tuna HacocHow ctaHuun. Onpepene- 2
9 5 | HWe oTMeTkn ocu Hacoca. OnpepeneHue pas-
’6 MEPOB HACOCHOW CTaHLUUK B NflaHe U B BbICOT-
HOM NMONOXEHWMU.
27 | MNMpoekTnpoBaHKe HanopHoro Tpybonposoaa. 2
12 ,2 | PacyeT 1 nog6op o6opynoBaHMs HanopHOro
8 | Tpy6onpoBoga.
29 | PacueTt 1 nog6op BCcnomoratensHoro obopy- -
8 ,3 | [oBaHUA HAcocHbIX cTaHumn. Mogbop asura-
0 | Tens.
13 31 OcCHOBbI MPOEKTMPOBAHMS KaHANM3ALIMOHHbIX -
HaCOCHbIX CTaHLMN.
Bcero npakTuyeckmx 3aHATU NO AMcumn- | 4yac. M3 HUX B MHTepakTuBHOW hopme: yac.
nnvHe:
- OYHas oopma 00y4eHus 64 - 0YHasa oopma o0byyeHust 4
- 3a04Hasn popma oby4eHus 16 - 3a04Hasa popmMa oby4eHus 4
B TOoM uncne B hopmMe ceMUHApPCKUX 3aHATUM
- 04YHas/04HO-3a04Has hopma 0by4eHus -
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- 3a04Has coopma obydenms | - | |

* Ycro8Hble 0603HavYeHuUs:
OCI — npegycMoTpeHa obsa3aTenbHasi camonoaroToBka k 3aHaTuio; Y3 CPC — Ha 3aHATUM BblAaeTcs 3agaHne Ha KoHkpeTHyto BAPC;
MNP CPC — 3aHsTVe coaepxaTenbHo 6asupyeTcs Ha pesynbTaTax BbIMOHEHUst oby4YatoLmMcs KoHkpeTHon BAPC.

** B T.4. Npu ucnonb3oBaHun matepuanos MOOK «Ha3BaHue», Ha3BaHve BY3a-paspaboTtumka, HazBaHWe NnaTdopMbl U CCbinika Ha
KYpC (C yKa3aHuem JaTbl nocnegHero obpaiyeHust)

lMpumeyvaHus:

- MaTepuanbHo-TEXHUYeckoe obecneyeHne NpakTUIECKNX 3aHATUIN — cM. MNpunoxexue 6;

- obecneveHne NPaKTUHECKMX 3aHATUN y4eBHON, y4eBHO-MEeTOANYECKON NUTepaTypor U MHLIMU BUBIMOTEYHO-MHOPMALIMOHHBIMM
pecypcamu 1 cpeacTeamu obecneveHns obpasoBatenbHOro npotecca — M. Mpunoxenust 1 m 2.

MoaroToBka OGYYalOLMXCS K MPAKTUYECKUM 3aHATUSIM OCYLLIECTBIISIETC C Y4eTOM 0OLUei CTPYKTypbl
y4eBHoro npouecca. Ha npaktnyecknx 3aHATUAX OCYLLECTBIISIETCS BXOAHOWM M TEKYLLMIA ayaMTOPHbIN KOHTPOIb B
BWAE Onpoca, MO OCHOBHBIM MOHATUSIM OUCLIMMIIMHBI.

[ns ocyllecTBneHns paboTbl NO NOArOTOBKE K 3aHSATUSIM, HEOOXOAUMMO 03HAKOMUTLCS C METOANYECKAMM
yKa3aHusIMM Mo AUCUMNIIMHE, BHUMATENbHO O3HAKOMUTLCSI C NIUTEPATYPOM N 3NEKTPOHHBIMU pecypcamu, C peko-
MeHOaUUsIMK Mo NOAroTOBKE, BONPOCaMU Ar1si CAMOKOHTPOSS.

6. O6wme meToanYECKME peKoMeHAALMN NO U3YUYEHUIO
oTAeNbHbIX pa3fenoB AUCLUNIIUHBbI

Mpn n3ydeHun KOHKPETHOro pasgena AUCLMNIUHBI, U3 Yncra BbIHECEHHbIX Ha NEeKUUOHHble U
npakTuyeckme 3aHaTus, obydalowemycs cnegyeTt yunTbiBaTb U3MNOXKEHHbIE HbKe pekoMmeHaaunn. Obpatute
Ha HMX ocoboe BHMMaHue Npu NOAroToBKe K atTecTaunn.

Pabota no Teme npexae BCero npeanonaraeT ee u3yydyeHune no y4ebHuky unm nocobuto. Cnegyet 06-
paTuTb BHUMaHWE Ha TO, YTOo B ntobon Teopuu, ectb NnMbo HeybeanTenbHble, NM60 Yepecdyp abcTpakTHble,
nnbo CoMHWTENbHbIE NONoXeHus. MoaToMy HeobxoaMmo BbipabaTbiBaTb CaMOCTOSATENbHbIE CYXAEHUd, A0-
NOMHAS UX aprymeHTauuen, Yto 1 crieayeT OeMOHCTPUpoBaTh Ha ceMuHapax. [ns BbipaboTkM camocTosi-
TENbHOIO CY)XAEHUS BaXKHbIM SABNSIETCA yMeHMe paboTaTb C Hay4yHow nutepatypon. [oatomy paboTa no Te-
Me KpoMe ee M3ydeHus no y4ebOHuKy, nocobuio npegnonaraeT Takke MOMCK MO TeMe HayyHblX cTaTen B
Hay4HbIX XXypHanax. Belbop cTtaTbu, oTHOCALENnca K TeMe, Nnyylle genatb No NocneaHuMm B rogy HoMepam,
roe NpUBOAMTCS NepeyeHb cTaTen, onyonmnKoBaHHbIX 3a rof.

CamocTosATenbHaa NOAroToBKa npeanonaraeT UCNOMb30BaHWe psaa METOO0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHme no3BonseT BblAENUTb raBHOE B N3y4aeMoOM matepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobneme.

TexHvka 3anucen B KOHCMEKTE WHOMBMAyamnbHa, HO €CTb PS4 MpaBurl, KOTOPblE MOrYT MPUHECTH
nonb3y ero COCTaBWUTENI: HaYyMHas KOHCMNEKT, criedyeT 3anucaTb aBTopa M3y4aemoro npousBedeHus, ero
HasBaHWe, NCTOYHUK, FAe OHO ONyBrIMKOBaHo, rod u3gaHns. Mopsaok KOHCNEKTUPOBaHMWS:

a) BHMMaTernbHOe YTeHMe TeKCTa;

©) nouck B TeKCTe OTBETOB Ha NOCTaBMIEHHbIE B N3y4aeMOl TEME BOMpPOCHI;

B) KpaTKoe, HO YeTKOe U NOHATHOE U3IOXEeHUe TEKCTa;

r) BblgeneHvne B 3annucu Hambornee 3Ha4YUMbIX MECT;

[) 3an1cb Ha NonsxX BO3HMKAKLLMX BOMPOCOB, MOHATUN, KATEropun U CBOUX MbICHEN.

2. 3anucu B chopmMe Te3NCOoB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepevncnen-
Hble hopMbl MOMOraloT BbICTPOV OpMeHTauumn B NOAroTOBNIEHHOM MaTepuare, nogbope apryMeHToB B NOfMb-
3y UNKU NPOTMB Kakoro- Nnbo yTBepKAeHUS.

3. Cnosapb NOHATMI K KaTeropuin. CocTaBneHne crnoBapsa nomoraeT GbICTpee ocBanBaTb HOBblE MO-
HATUSA U KaTeropuu, yBepeHHee nmm onepupoBaTthb. [1ogobHbIN cnoBapb cnegyeTt BECTU YeTko, pa3bopyumBo,
4yT0ObI YOob6HO ObINO MM nonb3oBaTbes. V3 npuBegeHHoro B YMK rmoccapus HYXXHO K KaXKAoMy CeMuHapy
BblIOUpaTh NOHATUSA, OTHOCALMECH K U3ydyaemon Teme, 06beAnHSATb UX NIOrMYECKON CXEMON B COOTBETCTBUU
C BONpocamMu CEMUHAPCKOro 3aHATUS.

Pasgen 1. BBegeHne n o6lwime cBeeHUst 0 HacoCax, HACOCHbIX YCTAHOBKaX M HACOCHbBIX CTaHLMSAX
Kpatkoe copepxaHue

3HavyeHue MalLMHHOro BoAonoAbemMa B NpakTuke CTPOUTENBLCTBA U KCMNyaTaumMm CUCTEM CENMbCKOXO-
39ACTBEHHOrO BOAOCHaOXeHUs 1 KaHanusaumm, BOAOOTNMBaA NpU rmapomMenvopaTuBHbix pabotax n Tak aa-
nee. Kpatknii uctopumyeckun 063op pasButus MawmMHHOIO Bogonogbema. [oHATUA: Hacoc, HAacCOCHbIN arpe-
raT, HacocHasi ycTaHoBKa, HacocHas cTaHums. Knaccudumkaumsa HacocoB U BOAOMOABLEMHbIX MaLUMH Mo pas-
nnyHbIM npusHakam. OCHOBHbIE MapameTpbl HAaCOCOB: nogava, Hanop, nonesHasd u notpebnsemas MoLy-
HOCTb, KO3 pMLUMEHT nonesHoro gencreus. Npnbopbl ANs namepeHns napameTpoB Hacoca. O6nacTtb npu-
MEHEeHMS HaCOCOB Pa3nMyHbIX TUMOB. CxeMbl HACOCHbIX YCTAHOBOK C MOMOXWUTENBHOW N OTPULLATENBbHON Bbl-
coTamm BcacbiBaHus, cudoHHoro Tuna. OnpedeneHve Hamopa Hacoca MO MOoKasaHuAM U3MepPUTEnNbHbIX
nprnbopos.

Bonpockl Ans camokoHTpons no pasgeny:

1. Kakune coopyxeHusi BXOOAT B COCTaB HACOCHOW CTaHLMU?
2. Kak knaccuumumpyroTcst Hacochl No NpUHUMNY AeACTBUA?
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3. MNepeuncnunte 0OCHOBHbIE NapameTpbl Hacoca.
4. Kaknmun cnocobammn MOXXHO ONpeaenuTb Harnop Hacoca?
5. Y10 Takoe reomeTpuyeckas BbICOTa BCaCbIBaHNS U HAarHeTaHms Hacoca”?

Paspgen 2. JlonacTtHble Hacochl

KpaTtkoe cogepxaHue

Knaccudumkauusa nonacTHbIX HAcOCOB M UX MapkupoBka. OBnacTb NpUMEHEHUs HACOCOB Pa3fNYHbIX
Mapok no nogaye u Hanopy. KoHCTpyKuuun ueHTpobexHbIX, OCeBbIX U AuaroHanbHbIX HacocoB. [MpuHumn
aencTems LeHTpobexHbIX HacocoB. KoadhdumumneHT BbICTPOXOQHOCTHN NonacTHbIX HacocoB. Knaccudukauus
nonacTHbIX HACOCOB MO KO3 MLMEHTY BbicTpoxoaHOCTU. KaBuTaLma B noONacTHbIX Hacocax: NOHATME, Npu-
UYMHbI BO3HMKHOBEHMS!, BO3AEWCTBMS Ha getanu n padoTy Hacoca. Mepbl 60pbbbl ¢ BO3HMKHOBEHMEM U MO-
CneacTBMSIMU KaBUTaUMM B NONacTHbIX Hacocax. KaBUTauMOHHbIE MCMbITaHUst HAacocoB. Kputnyeckun n go-
NyCTUMbIA KaBUTALMOHHbIE 3anackl. XapakTepUCTMKN JTONACTHbIX HAcOCOB. Buabl 1 0COOEHHOCTM XapakTe-
PUCTUK pasnnyHbIX TMNOB HacocoB. CoBMecTHas paboTa Hacoca ¢ TpybonpoBogom. Pabo4vasi Touka. Cnoco-
Obl perynupoBaHusl pexxMMoB paboTbl HacocoB. NMapannenbHas v nocnegopartesnbHas paboTta HacocoB. Mc-
NbITAHNSA NONACTHbLIX HACOCOB.

Bonpockl Ans camoKoHTpONs no pasgeny:
1. Knaccudpmkaums nonacTHbIX HACOCOB MO PasNMYHbIM NPU3HAKaM.
2. Kak knaccudmumpytoTcs Hacochl Mo 6eICTPOXOAHOCTN?
3. MNMepeuncnute nocneacTsus kKaBnTaLuu.
4. Kak noCTpouTb COBMECTHYHO XapaKTepPUCTVKY HACOCOB 1 BOAOBOAOB?
5. Uto Takoe napannensHas u nocrnegoBaTensHasi pabota HacocoB?

Pasgen 3. ,El,pere TUNbl HACOCOB N BOOOMNOABEMHUKOB

KpaTkoe coagepxaHue

Knaccudumkaums 06beMHbIX HacocoB. [pnHUMN AEWCTBUS, KOHCTPYKUUN 1 0Bnactu npuMeHeHus pas-
NNYHBIX TUMOB OOBEMHBIX HAacocoB. lMpMHLUMN OENCTBUS, KOHCTPYKLMM N 06nacTn NnpuUMeHeEHUsi BUXPEBLIX,
LLIHEKOBBIX, BUOPALMOHHBIX U CTPYMHbLIX HACOCOB. KOHCTPYKTUBHbIE OCOBEHHOCTU (heKarnbHbIX, XUMUYECKMX,
NECKOBbIX, TPYHTOBbIX U APYrMX HACOCOB CrNeLmnansHOro HasHadeHus. Buxpesbie u LEHTPOBEXHO-BUXPEBLIE
HacoCbl U UX TUNbl, 0ONacTb NpUMeHeHnsi. BakyyM-Hacochl 1 BO34YyXOOYBKW, NPUHLUMN AEACTBMS 1 0bnacTb
npuMeHeHus. CTpyWHblE HAacoCbl U BO3QYLUHbIE BOAOMNOABEMHUKA, KOHCTPYKTMBHbLIE OCOBEHHOCTU, NPUHLMN
AeNcTBMA 1 obnacTb NpMMeHeHust. MapaBnuyeckne TapaHbl, BUOpaLMOHHbIE HACOCHI M MPOCTENLLIME BOAO-
NOAbEMHUKM, NMPUHLMMBLI AENCTBUS 1 00NacTb NPUMEHEHNS.

Bonpochk! Ans camoKoHTpoNs no pasgeny:
1. Knaccudpukaums o6beMHbIX HACOCOB MO pasnUYHbIM NpU3HaKam.
2. MpuHumn gencTens 06bEMHOIo Hacoca.
3. Mepeuncnmte 0cobeHHOCTN HACOCOB ANS NePEKaYkn Cneumanu3npoBaHHbIX XUAKOCTEN.
4. [ Ae NpYMEHS0TCA BaKyyMHbIE€ HAcOChI?
5. MpuHUWN gencTBna 1 06nacTe NPMMEHEHNS NPOCTENLLMX BOAOMNOAbEMHUKOB.

Pasgen 4. Kpatkas Teopus Hanbonee pacnpocTpaHeHHbIX HAacoCOB
Kpatkoe copepxaHune

OcHoBHble NapaMeTpbl Hacoca. [NonHbIN Hanop Hacoca, onpeaensembli Mo NokasaHWsM Npubopos
1 pacyeTHbIM nyTeM. [NonesHasa n notpebnsemas MowwHocTb. KoadhduumneHT nonesHoro AencTems HacOCOB.
MprunHbl cHWxeHUs koadhduumeHTa nonesHoro Aencteusl. Teopust LeHTpobexHbix HacocoB. OCHOBHOE
ypaBHEHUE LIEHTPOOEXHOro Hacoca. [lenctBne LIEHTPOGEXHOro Hacoca Npu OTKPbITOW M 3aKPbITOM Ha
HaMoOPHOW NMHUK 3aaBWXKe. [IBMKEHME XMUAOKOCTM B KaHanax pabodero koneca npu 6GECKOHEYHOM M KOHEu-
HOM 4uMCre fonaTok. YCNoBuMsi BXoda WM BbIXxoda XXWMAKOCTU C FlonaTok paboyero koreca. TeopeTudeckui
Hanop Hacoca npu 6eCKOHEYHOM M KOHEYHOM 4Yucrie nonaTtok. BrnvsiHwe yrnoB BbixO4a Ha Hamop Hacoca.
TeopeTnyeckoe NocTpoeHne paboder xapakTepUCTUKM Hacoca. 3akoHbl NOgobUS NONacTHLIX HACOCOB. Bbl-
BOZ, 3aKOHa reoMeTpU4ecKoro u gMHammuyeckoro nogobusi. lsameHeHve napameTpoB Hacoca nNpw 4poccenu-
poBaHuM 1 obTouke pabouyero koneca. [puMeHeHe 3akOHOB NO4oOUSA Npu akcnnyaTaumum Hacocos. Mpume-
HeHWe npeobpasoBaTerneln YacToTbl TOKa ANs U3MEHEHMS Ynucen 06oOpOTOB M NapaMeTpoB Hacoca, Npenumy-
LecTBa M HeJoCTaTKN. BbICTPOXOAHOCTE HACOCOB U KaBUTaLWs!, MPUYMHBI BO3HUKHOBEHMS, OOHapyXXeHne u
cnocobbl ycTpaHeHust. OnpegeneHve reoMeTpUYECKOM BbICOTbI BCAcbiBaHWS M OTMETKM OCU Hacoca U3
YCroBUA HEeJOoNMyCTUMOCTU Pa3BUTUA KaBuTauuu. Paboune xapakTepucTukm LeHTpoBexHbIX HacocoB. [la-
pannenbHasi M nocriegoBaTtenbHas pabota HacocoB. COBMECTHbIE XapaKTEPUCTUKM HACOCOB M TPybonpo-
BoAOB. [MoHATME HeycToM4MBOro pexuma paboTbl HacocoB. [peMMyLiecTBa U HeAOCTaTKM LLeHTPODBEXHbIX
HacocoB. KpaTkas Teopus oceBbix HacocoB. Paboune n yHuBepcanbHble XapakTePUCTMKN OCEBbLIX HAaCOCOB.
Cnocobbl perynmpoBaHnsi Nogad 1 HanopoB 0CEBbIX HAcOCcoB. OCOBEHHOCTM NMyCKa OCEBbIX HACOCOB.
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Bonpochb! Ans caMOKOHTPOSs MO pasaeny:
1. Hanuwwimnte oCHOBHOE ypaBHEHME LIEHTPOOEXHOrO Hacoca.
2. HasoBuTe 3aKOHbI NOA00US LEHTPOBEXKHBIX HACOCOB.
3. MNepeuncnmre rge MOXHO NPUMEHNTb 3aKOHbI NOA00OMS LLEHTPOOEXHBLIX HACOCOB.
4. Kak MOXHO YCTpaHWTb KaBuUTaumio B Hacoce?
5. MpuHUMN gencTens n 06racTb NPUMEHEHMS NPOCTENLLMX BOAONOABEMHUKOB.

Paspgen 5. VcnbiTaHnsa LeHTPOGEXHbIX HACOCOB

KpaTtkoe cogepxaHue
O6opynoBaHvne nabopaTopun HAacCOCHOW cTaHuuW. TexHuka Ge3onacHocTV npu nposedeHun nabdo-
paTopHbIx paboT. Mopsaok nycka u oCcTaHOBKM LIeHTpobexHbIX HacocoB. Cnocobbl 3anueku. MiccnenosaHune
BaKyyMMETPUYECKOW BbICOTbI BCacbiBaHWsl LEHTPOOEXHOrO Hacoca. OnpeaeneHne NOMHOrO Hanopa Hacoca
no rnokasaHusiM NpUGOPOB U pacyeTHbIM NyTem. McnbiTaHue LeHTPOGEXHOro Hacoca C Lernbio NOCTPOEHUS!
pabounx xapakTepucTuk Npu pasnnyHom uucrne obopoToB. McnbiTaHne ABYX nocnegoBaTenbHO WM napar-
nernbHO coegnHeHHbIX HacOoCOB.

Bonpockl Ans camoKoHTpONs no pasgeny:
1. KakoB npmHUmn AencTems LeHTpobexxHoro Hacoca?
2. Y10 noHnmaeTcs nog NornHbIM Hanopom Hacoca? Kakve npubopbl MCNONb3yHTCA AN €ro M3MepeHns?
3. Kakum 06pa3om MOXHO M3MEHUTb pexnM paboTkbl Hacoca.
4. Kakasi pa3HuLa Mexay nonesHom n noTpednsieMon MOLLHOCTLO?
5. Kak nameHsoTcs napameTpbl Hacoca Npy yBENMYEHUN (YMEHbLLEHMK) Ymicria 000poToB?

Paspnen 6. PacyeT 1 noa6op BoaonogbeMHbIX YCTAaHOBOK

KpaTkoe cogepxaHue

OnpegeneHne pacyeTHOro Hamopa LeHTpobexHoro Hacoca. Beibop ueHTpobexHoro Hacoca no Ka-
Tanoram C y4eToMm OnTUManbHOro pexuma pabotel. MogenvpoBaHue Hacoca nyteM o6Toukn paboyero Ko-
neca. NocTpoeHne yHMBepcanbHOW XapakTepUCTUKM HAcoca Npu NpumMeHeHnn npeobpasoBaTenen 4acToTbl
ToKa. [NocTpoeHne COBMECTHbIX XapakTepuCcTMK Hacoca Ha Tpybonposodel. [NapannensHas pabota Tpy6o-
NpOBOAOB. JKCMMyaTauUOHHbIA PEXWM HaCOCHbIX arperatoB Mpu napannensHon paboTe Ha BOOOBOAbI.
Hanxygwwme ycnosus paboTbl HacocoB. PacyeT n npoekTnpoBaHue BO3AYLIHbIX BoAonoAbeMHuKoB. Onpe-
AerneHuve rmybuHbl norpyxeHns opcyHku, Tpebyemoro pacxoda Bosgyxa M pacyeTHoro paboyero n nycko-
BOro AaBrneHus komnpeccopa. [loabop komnpeccopa u pecvBepa. OnpegeneHne guameTpa BO34YLLHOMO U
BOOOMOOBEMHOrO TpybonpoBoAda, NpoBepka CKOPOCTM nogbemMa Ha m3nuee u y cdopcyHkn. ObopynosaHue
apnudToB. CTpylHble HAaCOChl, PAa3HOBUAHOCTW, KOHCTPYKLUUS, MPUHLMIMbLI 4EWCTBUSA U YCIIOBUS MPUMEHEHMS.
OcHoBbl pacyeTa M NPOeKTMPOBaHUS CTPYMHbIX HAcocoB. BoaocTpyliHble YCTaHOBKWU, MX MPENMYLLECTBO U
HeJoCTaTKu.

Bonpockl A4ns camokoHTpOnNs no pasgeny:
1. Kak onpegenuTb pacyeTHbIV Hanop Hacoca?
2. MpuvHUMN NOCTPOEHUS YHMBEPCArbHbIX XapaKTepucTuK Hacoca.
3. Mepeuuncnute Hanxyawmne ycnosms paboTsl Hacoca.
4. ['ne NpUMEHSIIOTCA CTPYMHbIE HAcOChI?
5. MpuHUWN gencTBua 1 06nacTb NPUMEHEHUST KOMNPECCOPOB.

Pasgen 7. Cxembl rMapoy3noB HAaCOCHbIX CTaHLUM

KpaTkoe cogepxaHue

Knaccudukauusi HACOCHbIX CTAHUMIA MO Ha3HAYEeHWI0, KOHCTPYKTUBHBLIM MpU3HaKaMm, YCIIOBUSIM UC-
Monb30BaHWsl, HAAEXHOCTW, Nogadye U Harnopy. CocTaB rMAPOY3NOB HACOCHBIX CTaHUMi. Beibop cxembl rma-
poy3na B 3aBMCMMOCTM OT HasHayeHusl, YCIOBWMW BOZOMOOAYM U €CTECTBEHHOMCTOPUYECKUX (haKTOPOB.
CxeMmbl MMapoysnoB HACOCHbIX CTAaHUMI CUCTEM CENbCKOX03SIMCTBEHHOrO BOAOCHabXeHusl. HacocHble cTaH-
uMm 1 noAbeMa, UCMOSb3YIOLLME OTKPbITEIE UCTOYHMKM U 3abupatolume noas3emMHble BoAdbl. HacocHble cTaH-
uMu 2 nogbemMa, NoAKayku U LUPKYNSLUOHHBIE HACOCHbIE CTaHUMKU. HacocHble CTaHuuM U yCTaHOBKU Ans
3abopa rpyHTOBbIX 1 apTe3naHckux Boa. HacocHble cTaHumm ans 3abopa BoAbl U3 KOMOALEB M CKBaXWH o-
NacTHbIMMW, BUHTOBLIMU M BUGPALIMOHHBIMU Hacocammn. QHEProcHaGXeHNEe HAaCOCHbLIX CTaHLIMWIA.

Bonpochk! Ans camoKoHTpons no pasgeny:
1. Kakve coopyxeHnsi BXoOsT B COCTaB MMOPOTEXHUYECKOTO Y3ra, KAaKOBO Ha3HaYeHne Kaxaoro?
2. Kakne cornacoBaHus He0OX0aMMO NPOBECTM MpK BbIBOPE TPaCcChl COOPYKEHNIA?
3. Kak nsmeHsaeTcs coctaB COOPYKEHUI MENNOPATUBHOM HACOCHOM CTaHLMK B 3aBUCUMOCTM OT Tonorpadgunye-
CKVIX, MMAPONOrMYECKNX 1 TMapOreoriorM4ecknx YCroBvIn NoLagku CTponTenscTea’?
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Pasgen 8. l'mapomexaHuyeckoe u aHepreTnyeckoe ob6opyaoBaHMe HACOCHbLIX CTaHLMN

KpaTkoe cogepxaHue

OCHOBHOE rMapoMexaHn4eckoe U aHepreTuyeckoe obopyaoBaHNE HACOCHBLIX CTaHLMIA: Ha3HadeHue,
cocTaB. ["padmkn BogonoTpebnenns (BogooTsoaa) u Bogonogadn. Pexxnmbl paboTbl HACOCHbIX CTaHUMA 1 1
2 nogbema CUCTEM CEeIlbCKOXO35IMCTBEHHOIO BogOoCHabxeHMs. OnpeaeneHne pacveTHbIX HAaNnopoB 1 nogayn
OCHOBHbIX HAcoCoB CTaHUu. BbiGop ocHOBHLIX HacocoB. OnpeneneHne MOLWHOCTW anekTpoasuraTtens ans
npueBoda Hacoca. Beibop anektpoasuratens. PerynupoBaHve nojayum HacoCHbIX CTaHumi. Becnomoratenb-
Hoe 000pyaoOBaHUE HACOCHbIX CTaHUMN. KOHTponbHO-n3MepuTenbHas annapaTtypa. [puHuunel asTomaTtumaa-
LI HACOCHbIX CTaHLMNA.

Bonpockl A4ns camoKoHTpons no pasgeny:
1. Kakum obpasom onpenensieTcsi pacyeTHbIM Hanop Hacoca?
2. Kak onpegenvTb HamborbLLyo reOMETPUYECKYIO BbICOTY NOgbEMA BOAbI?
3. Kakne cnocobbl mogenupoBaHuns Hacoca Bbl 3HaeTe, 1 4ng Yero oHv NpoBoasTCa?
4. Tvnbl BciomoraTesnieHOro 060pyA0BaHNsA MENMOPATUBHBIX HACOCHBLIX CTaHLIMA?
5. Kak ycTaHOBUTb 3KCMNyaTaLMOHHbIE PEXMMbI paboTbl HACOCHBIX arperaTtoB?

Paspen 9. 3naHnsa HacoCHbIX CTaHLMI

Kpatkoe copgepxaHue
Ha3sHayeHne 34aHUM HACOCHbIX CTaHUUA M UX Knaccudukaums no pasnmyHbIiM npusHakam. Ctaumo-
HapHble 30aHWUA HACOCHbLIX CTaHUMA U KX Knaccudukaumsa No KOHCTPYKTUBHBIM MpusHakam. KoHCTpykuum
30aHUA HACOCHbIX CTaHUMA «HA3eMHOro», «kamepHoro» u «bmoyvHoro» Twunos. OnpegeneHne pasmepos
BEPXHEero CTPOeHNs 1 NoA3eMHON YacTh 30aHUN.

Bonpockl Ans caMoKOHTPONA No pasaeny:
1. Kakue Tunbl HacocHbIX cTaHuuiA Bbl 3HaeTe?
2. Ycnosus, onpegenstoLume Boibop TMna HaCOCHON CTaHLMW.
3. [Inga kakux ycrnoBuin akcnnyaTaumm Hacoca onpeaensieTcs oTMeTka ocu Hacoca?
4. TpeboBaHus npu pacyeTe 1 nogbope TpPydbONPOBOAOB BHYTPM HACOCHOW CTaHLIMMN.
5. KakoBbl rmaBHble YCNoBUsSt MPUMEHEHUS He3arnybrneHHbIX HACOCHbBIX CTaHLMIA?

Pasgen 10. Bogo3abopHble 1 BOOOBLINYCKHbIE COOPY>KEHNS HACOCHBLIX CTAHLIMMA

KpaTkoe copepxaHune
O6wme cBegeHns n TpeboBaHuWs, NpeabsBrsieMble K BOA03abOPHbIM COOPYXeHUAM. HasHayeHne
BOA03a00PHbBIX COOPYKEHUIN N NX KnaccudmKaumsa no pasnnyHbIiM npusHakaMm. BogosabopHble coopykeHus
Ha KaHamnax, BogoxpaHunuuwiax u pekax. Bogonoasogsiwme coopyxeHus. PbibosawmntHble 1 copoyaepxu-
BaloLLMe COOPYXeHUs 1 YCTPOMCTBA

Bonpockl A4ns camokoHTpOnNs no pasgeny:
1. Kakue TpeboBaHusa npeabABnatoTcsa K BOA03abOPHBLIM COOPYKEHNSM?
2. Kakme Tunbl BOA03abopHbIX COOpYKeHU Bbl 3HaeTe?
3. Kakme cnocobbl 3awuThbl pbid OT nonagaHus B BOA03abOpHbIE COOPYKEHMS NPUMEHSIFOTCSA MPY NPOEKTUPOBa-
HUN?
4. Kakne crnocobbl NPOMbIBKM CAMOTEYHbIX UMK CUAIOHHBIX NUHWIA Bl 3HaeTe?
5. B kaKkux crnyyasix NpUMeHsIoTCS KOBLLOBbIE BOO03abopbl?

Pasgen 11. BHyTpucTaHUMOHHbIE KOMMYHUKALMN HACOCHBIX CTaHLWIA

KpaTkoe cogepxaHue
HasHa4eHre BHYTpUCTaHLMOHHbLIX KOMMYHMUKaLM U nx coctas. BcacbiBatowme n nogsogdiwine Tpy-
60I‘IpOBO,D,bI. Hanoprle KOMMYHUKaLnun. Cxembl KOMMyHI/IKaLI,I/II7I B 3aBUCUMOCTU OT X HaA3HaAYeHUuda un tuna
HacocoB. TpybonpoBogHasa apmaTypa: 3anopHasi, perynumpytollas, npegoxpaHuTensHas, npegoxpaHuTesb-
HO-3anopHasa, MOHTaXHad.

Bonpock! Ans camoKoHTpOns no pasgeny:
1. HazHayeHne BHYTPUCTAHLMOHHBIX KOMMYHUKALWNA.
2. Kakas TpybonpoBogHasi apmaTypa NPUMEHSIETCA B HACOCHbBIX CTaHLMSIX.
3. Mepeuncnmte cxembl KOMMYHUKALMIA B 32BUCMMOCTU OT Ha3HAYeHWsI.
Paspen 12. HanopHble Tpy6onpoBoabl HACOCHbLIX CTaHLNIA

KpaTkoe cogepxaHue
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HasHauyeHve n TpeboBaHus, nNpegbsBndemMble K HanopHelM Tpybonposogam. Beibop Tpaccel npo-
Knagku, Yncrna HUTOK U matepuana TpybonpoBoaoB. Yknagka HanopHbix TpybonpoBogoBs. ['mapasnuyeckunii
yAap B HanopHbIX TpybonpoBoAax: NPUYMHbI BO3HMKHOBEHMWS U CPeACcTBa 3aliuThl OT rMapaBriM4eckoro yaa-
pa.

Bonpockl Ans camokoHTpons no pasgeny:
1. Kakve TpeboBaHusa npeabsaBnatoTcs Npy NPOEKTMPOBaAHUM HAaNOPHbIX TPYOONPOBOAOB.
2. Kakre Buabl MCNbITaHU HANOpPHbIX TPyGonpoBoaoB Bel 3HaeTe?
3. Yto Takoe rugpaenuyeckuii yaap B Tpybonposoae?

Pasgen 13. KaHann3auMoHHbIE HACOCHbIE CTaHLINK

KpaTkoe coagepxaHue
CxeMbl KaHanM3aLUMOHHbIX HACOCHbIX CTaHuMK. CrneuuanbHble TUMbl KaHanM3aUMOHHBIX HACOCHbIX
CTaHUMIi: ANns nepekaynBaHMs aTMoCcepHbIX BOA, NS NepekaymBaHmst ocagka u una. PexuMbl paboTbl ka-
HanM3auUMoHHbLIX HACOCHbIX cTaHUuMiA. OnpegeneHne pacyeTHbIX Hanopa v nogavmM OCHOBHbIX HAacocoB. lMpu-
€MHbIN pe3epByap: Ha3Ha4YeHne, KOHCTPYKLUS, onpeaeneHne perynupyroLlen eMKoCcTM pe3epByapa B 3aBU-
CUMOCTM OT Nogadn Hacoca. Bbibop OCHOBHLIX HACOCOB.

Bonpochk! Ans caMOKOHTPOMs Mo pasaeny:
1. Kakune Tunbl KaHann3aumMoHHbIX HAacocoB Bbl 3HaeTe?
2. Ycrnosus, onpegenstowme Belbop TMna KaHanu3aunoHHON HACOCHOW CTaHLMN.
3. Kak BbIbMpaeTcst Hacoc Ansi KaHaNM3aUMOHHOW HACOCHOW CTaHLMn?
4. TpeboBaHuWs Npu pacyeTe Hanopa KaHanM3auMoHHOro Hacoca.
5. KakoBb! rmaBHble yCroBuMsl Bbibopa MecTa pacnofioXXeHWs KaHanM3aumMoHHOM HaCOCHOW CTaHUMN?

Pazgen 14. QkcnnyaTtaums HACOCHbIX CTaHLUMIA

KpaTkoe cogepxaHue
OCHOBHbIE MOMOXEHWSI NPABUIN TEXHUYECKOW 3KCMyaTaumm HAaCOCHbIX CTaHUMI. [lapameTpbl HageXHOCTH
akcnnyaTaumm n MeponpusTusa No nx nosbiweHunto. TpeboBaHus, npeabsaBnsemMble K TapOTEXHUYECKUM CO-
OpYXeHuaM, 000pYyAOBaHUIO, MPOM3BOACTBEHHbBIM 34aHNSIM Y COOPYKEHUSAM MMOPOY3OB HACOCHbBIX CTAHLUNA.
MpodpmnakTnyeckme oCMOTPbI U NPOBEPKM 060pyaAoBaHMSA 1 coopyxeHnin. OpraHnsauus PEMOHTHbIX paborT:
BUAObI PEMOHTHbIX PaboT, NNaHNpPOBaHNE PEMOHTOB. TexHMKka 6e30NacHOCTU NpU 3KCMNyaTauumn COOPYKEHWN
1 060pyAOBaHUSA HACOCHBIX CTaHUUA. SKCMyaTaunoHHbIV LUTAT HACOCHbIX CTaHLMNA

Bonpockl ans camoKoHTpons no pasgeny:
1. OCHOBHbI€E NOMOXeHUsI Mo TEXHMKE BEe30MacHOCTH.
2. Kakune Tunbl napameTpbl HageXHOCTU HACOCHbIX CTaHUu Bbl 3HaeTe?
3. Kakvne ocMOTpbI 1 pEMOHTBI MPEAYCMaTPMBAKOTCH HA HACOCHBIX CTAHLUMAX?

MNpouenypa oueHMBaHUA
lMocne n3ydeHus kakgoro pasgena npoBOAMTCA PYOEXHbIN KOHTPOMb. PyGexHbI KOHTPOMb OCy-
LLeCTBNAETCS C Lienbio OnpeaeneHns kadecTsa nposegeHns obpasoBaTenbHbIX YCyr No gucuunnvHe, ans
OLEHKWN CTeneHn AOCTMKEHNS 06y4aloLWUMNCA COCTOSHUSA, onpeaensaeMoro LenesbiMn yCTaHoOBKaMu AncLUu-
NAVHbI, a Takke Ans POPMUPOBAHUSA KOPPEKTUPYIOLLNX MEPONPUATUIA. PyBexHbIi KOHTPONb OCYLLLECTBNAET-
€A No pasgenam QUCUMNIVHBI B COOTBETCTBUN C NaHOM. PyBexHbI KOHTPOMb COCTOMT U3 BbINOMHEHNS 3a-
AaHUI Ha NPaKTUYECKUX U BbINOMHEHUS TECTOB MO pasaenaM AUCLUNIUHBIL.

Wkana n Kputepuu oueHnBaHus

- «3a4TeHO» BbICTaBnseTcs obyyatolemycs, ecnv nonyyeHo 6onee 60% npaBunbHbIX OTBETOB.
- «He 3a4TeHOy - BbiCTaBnsieTcs obyvatoemycs, ecnv nony4yeHo meHee 60% npaBuIbHbIX OTBETOB.

7. O6Wwue meTOogUYECKMNe pekoMeHAaUMKU No o)opMIeHUI0 U BbINOMIHEHUIO OTAeNbHbIX BUaoB BAPC
7.1. PekoMeHAaLMM NO HaNMCaHUIO pacyeTHo-rpacuyeckomn paboThbl

YyebOHble Lenu, Ha JOCTUXKEHUE KOTOPbIX OPUEHTUPOBAHO BbINOJIHEHME pacyeTHO-rpadumyeckon pa-

0O0TbI: NONYYNTb LIENOCTHOE NpeacTaBeHne 06 OCHOBHbBIX NMOJIOXKEHUSIX MO pacyeTy HACOHbIX YCTAaHOBOK.
YyebGHble 3agaun, KOTOpble AOMKHbI ObITb pelweHbl 06y4YarlWUMCA B paMKax BbINONIHEHUA

pacuyeTHoO-rpacdmyeckon paboTbi:

o I‘IO/J,GOp HaCOCHOro arperaTta,

o mMoaernnpoBsaHme Hacoca U nepecyeT pa6oqu XapaKkTepucTuK;

o onpegeneHne onTtuManbHOro pexunma pa60Tb| HaCOCHOW CTaHuuu 1 NnocTpoeHune rpa(bMKOB COBMECTHOW pa60Tb|
HaCOCOB 1 BOOOBOAOB N YHUBEPCaAlribHbIX XapakTepucTukK Hacoca.
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NMPUMEPHAA TEMATUKA
pacueTHo-rpadmuyeckomn paboTbl
- NMopn6op Hacoca u ero MmogenMpoBaHue

- CoBmecCTHas pa60Ta HaCOCOB Ha prGOHpOBO,D,bI M 3KCNNyataunoHHbIE PEXNMbI pa6OTbI HacocoB

- MocTpoeHne yHnBepcanbHbIX XapakTepuUcTmK Ll,eHTpOGe)KHOI'O Hacoca

7.1.1. lWkana un Kputepun oueHUBaHUA

BbInonHeHHble pacyeTHo-rpadmyeckue paboTbl CAAOTCA HA NPOBEPKY NpernofaBaTento 3a ABE HEAENWN A0 OKOH-
YaHusa cemecTpa. lMocne npoBepku pacyeTHo-rpachuyeckort paboTbl CTYAEHT AOMKEH BHECTU B HEE UCMpPaBReHUs Mo
BCeM OTMe4YeHHbIM npenogaBsaTesnieM 3aMme4aHnaM.

CobecenoBaHne co CTygeHTOM MO pacyeTHo-rpaduyeckon pabote NPoOBOAMTCA B COOTBETCTBUN C rpachmkom, co-
CTaBMEHHbIM NpernoaaBaTenem 1 yTBEPXKAEHHbIM Ha 3aceaaHum kadeapsl. MNocne coobLeHUst CTyAeHTa O coaepXaHum
pa6OTbI N NMPUHATbLIX NHXEHEPHbIX pelleHNAX OH OTBeYaeT Ha BONpOChI npenogaBsatend U CTyadeHTOB.

CTyneHTy, OTBETMBLLEMY MpU cobecenoBaHUM Ha MOCTaBMEHHbIE BOMPOCHI, 3a pacyeTHo-rpaduyeckyto paboty
BbICTaBISETCS «3a4YTEHOY.

Mpy HeoBGXxoAMMOCTU CTYAEHT NPOXOAUT Npoueaypy cobecefoBaHnsi NOBTOPHO, AaTy U BPEMS KOTOPOW ycTaHaB-
nvMBaeT npenogasarerb.

MNepeyeHb NPUMEPHbIX TEM KYPCOBbIX NPOEKTOB

- HacocHasa ctaHuma nepBoro nogbema pasgenbHoro tmna ¢ BO,EI,O3860p0M n3 p. ;
- HacocHas ctaHumsa nepBoro nogbema, COBMELLEHHas C 6ep6I'OBbIM Konoauem ms p. )

- HacocHas ctaHuma nepBoro nogbema, COBMELLEHHas C KOBLUOBbLIM BO,EI,03860pOM n3 p.

LUKAIA U KPUTEPUN OLLEHNBAHUA

MnaHoBasi npoueaypa 3aWwuThl NpoeKTa:

- BbINONHEHHLIV KYpCOBOW MPOEKT, COCTOSALWMIA U3 pacyYeTHO-MOACHUTENbHON 3annckn 1 rpadnyeckon vacTum
dopmarta A1, caaeTca Ha NPOBEpPKy nNpenogasaTento 3a 2 Hedenu Ao OKOHYaHWUs cemecTpa. ocne npoBepky KypcoBOro
npoekTa CTYAEHT AOSKEH BHECTW B HEMO MCMPaBEeHNs Mo BCEM OTMEYEHHbIM NpenojaBaTesieM 3ameyaHnsam;

- 3awmTa KypcoBOro npoekta CTyAeHTOM NpPOBOAUTCS BHE ayAUTOPHbIX 3aHATUI, AaTa 3almMTbl onpegensercs rpa-
hMKOM 3aLUT KypCOBBIX NPOEKTOB, COCTaBMEHHbIM MpenodaBaTeneM U yTBepXAEeHHbIM Ha 3acefdaHun kadeapsbl.
[aeTcsa Bpems ons coobLeHNs CTYAeHTY 5-7 MUH., rAe OH usnaraeT OCHOBHble KOHCTPYKTUMBHbIE PELLUEHUS B NPOEK-
Te.

- Bapatotcs Bonpockl NpenogaBaTenemM M NPUCYTCTBYOLWMMUK CTyAeHTaMK Unu Apyrumu npenogasatensmu. lNpo-
[OIMKUTENBHOCTD 3aLUMThbl KypCOBOro npoekta — 20 MUHYT. Ha 3awwuTy BbIHOCATCSA BCE pa3genbl KypCcoBOro NpOeKTa;

- OueHka KypcoBoro npoekta penTtuHroas. MakcumansHoe konudectBo 6annos — 100 — pacnpegenserca
cnepytowmm obpasom:
® 33 3aWuTy Kypcosoro npoekta — 50;
® copepxaHue KypcoBoro npoekta — 40;
® odopmreHne Kypcosoro npoekta — 10.
Bannel 3a cogepxxaHne n oopmIieHNe KypcoBOro NpoekTa BbICTABMAKTCA NpenogasaTenemM npu npoBepke
1 Nocne UCnpaBrneHns 3aMeyaHuin No NPOEKTY KOPPEKTUPOBKE He NOANeXar;
- MNogBoguTCca MTOr NO 3aliMTe BedylwMM npenogasaTenem un obbaBnseTcs pesynbTaT ¢ oueHkon. CTyaeHTy,
HabpaBLueMy CyMMapHO:
1. ot 100 #o 90 6annoBs BLICTABMSIETCS OLIEHKA KOTIIMYHON;
2. o189 o 75 6annos - «XOPOLLOY;
3. ot 74 po 60 6annos - «yOOBMNETBOPUTENBHOY.
- Ecnn konnyectBo 6annos meHee 60, TO CTYAEHT NPOXOAMT NPOLEAYPY 3aLUMUTLI KYPCOBOrO MPOEKTa NOBTOPHO.
[aTty n Bpemsi NOBTOPHOM 3aLLMTbl yCTaHaBNMBaeT NnpenogaBaTenb.

7.2. PekoMeHAALMN NO CaMOCTOATENbHOMY U3YYEHUIO TeM
BOIMPOCbHI ans camocToATeNbHOro U3y4yeH1s Tem Ansi CTYyAeHTOB O4YHOro oby4yeHus

BONPOCHI
AN CaMOCTOATENIbHOrO U3y4YeHNA TeMbl
« Bo3aywHble BoAoNoagbLEMHNKN: KOHCTPYKUUA U pacyeT»

1. KoHCTpyKumn BO3OYLIHBIX BOAOMOABEMHMKOB Y PACHET OCHOBHbIX 3JIEMEHTOB.
BOMPOCbLI

ONnsi CaMOCTOSITENIbHOIO U3Y4YeHUs1 TEMbI
«lMpocTeinme BOAONOABLEMHUKNA U BUOPaLMOHHBbIE Hacocbl. KOHCTpyKUun»
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. Kak paboTaeTt BMOpaLMOHHBIA HAcOC U U3 YEro COCTOUT.
. Kakve Hacocbl 0THOCSITCS K MPOCTENLLINM BOAONOABEMHUKAM.

BOMNPOCHI
AOJIs1 CaMOCTOSATENbHOrO U3y4eHUs TeMbl
«Teopusi 06 bEMHbIX HACOCOB»

MpuHUKMN gencTBna o6 bEMHBLIX HACOCOB.
Knaccudpmkaums o6 bEMHBIX HACOCOB.
JJocTOMHCTBA 1 HeJOCTaTKN OO BEMHbBIX HACOCOB.

BONPOCHI
AnNs CaMOCTOATENIbHOro U3Y4eHUs1 TeMbl
«Teopusa N KOHCTPYKLUUA OCeBbIX HacocoB. OnpeaeneHne 0OCHOBHbIX NapamMeTpoB»

. OCHOBHbI€ TH1Mbl OCEBLIX HACOCOB.
. KOHCprKLI,VIﬂ 0CeBOro Hacoca 1 ero XxapakTepucTuku.
. Onpe,qeneHme nogayn n Hanopa oceBoro Hacoca..

BONPOCHI
ANA CaMOCTOATENbHOro U3y4eHns TeMbl

«KOHCTPYKTUBHbIE OCOGEHHOCTU HAaCOCOB Al NepeKavykm cneymanbHbIX XXUOKOCTeN»

1.
2.

Tunbl HACOCOB ANs NepekaYky crneumnanbHbIX XXUOKOCTEN.
[ononHutenbHblE AeTanu B Hacocax ANs Nepekayvkn cneumnanbHblX XUOKOCTEN.

BONPOCHI
ANA CaMOCTOATENbHOro M3y4eHUs TeMbl

«BVIXpeBbIe, WHeKoBbIe U CprﬁHbIe HacoChbl, rmapaBrindiecKkue TapaHbl (OCHOBbI pacqéTa n NpoekK-

PLONMPE

TMpOBaHMﬂ). I'IpevmymecTBa N HeJOoCTaTKuU»

MpuHUMN paboTbl N KOHCTPYKLMS BUXPEBOro Hacoca.
KOHCTpYKUMSA LWHEeKOBOro Hacoca.

MpUHUMN OEeNCTBMA U OCHOBHbIE NapaMeTpbl CTPYMHOro Hacoca.
Kak paboTaeT 1 13 4ero cocTouT rugpaBnnyecknii TapaH.

BONPOCHI
ANA CaMOCTOATESNIbHOIO U3Y4eHUs TeMbl

«BHYTpUCTaHLUMOHHbIE KOMMYHUKaLMN HAaCOCHbIX CTaHUMI. BcacbiBaroWwmn n HanopHbIN TpybGonpo-

wrp e

N =

BOAbIl, UX oGopyp,OBane n ycnoBus npoknagkun»

CxeMbl 06Bs13kM TPyOONPOBOAOB B HACOCHOW CTaHLMN.
PacueT BcacbiBatoLLero n HanopHoro TpyoonpoBOAOB.
O6opynoBaHue, ycTaHaBNMBAEMOE Ha BCaCbIBAKOLLEM M HaNnopHOM TpybonpoBoAax.

BOMNPOCHI
ANA CaMOCTOATENIbHOIro U3y4eHUsi TeMbl
«Bo3ayxoayBku 1 Bo3ayxoAyBHble CTaHLUUY

Tvnbl U NPUHLMN PaBoTbl BO34YXOAYBHbIX HACOCOB.
OcobeHHOCTM BO3QYXOAYBHbBIX HACOCHBIX CTaHLUNA.

BOIMPOCbHI ans camocToATeNbHOro Usy4yeHus Tem Ansi CTYyAeHTOB 3a04HOro oby4yeHus

BOMNPOChLI
ONnsi CaMOCTOSITENIbHOIO U3Y4YeHUs1 TEMbI
«JlonacTHble HacocbI»

1. OencTtBre LeHTPOBEXKHOIo Hacoca Npu 3aKpbITON U OTKPLITON Ha HANOPHOWN NUHUW 3a[BUXKKE.
2. BblBOA OCHOBHOrIO ypaBHeHUs LeHTPobexHOro Hacoca.
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3.

1.
2.
3.

N = N

wNn e

Knaccudumkaums nonacTHbIX HACOCOB.

BOINPOCbI
AN CAMOCTOATENbHOIO U3Y4YeHUs TeMbl
«TeopeTnyeckoe NocTpoeHne paboumnx xapakTepucTMK Hacoca»

[encTtentenbHoOe ABMXEHNE M HANOP Hacoca Npy KOHEYHOM YMcne nonaTok paboyero koneca
BnusaHwne yrna B, Ha Hanop Hacoca. O4yepTaHue nonaTtok paboyero koneca.
MocTpoeHne paboumx xapakTepucTuK LLeHTpobexXHOro Hacoca.

BOMNPOChHI
ONsi CaMOCTOSATENLHOrO U3y4eHUs TeMbl
«BbICTPOXOAHOCTL N KAaBUTALUA HACOCOB»

KoahdmumeHT BGbICTPOXOAHOCTH U KIaccuukaLmsi HaCoCOB Mo GbICTPOXOAHOCTMY.

KaBuTaumsi B IonacTHbIX Hacocax: NOHATHE, NpU4nNHbl BOSHNKHOBEHUA, BO3JeNcTBME Ha geTanu

n paboTty Hacoca, Mepbl 60pbbbl C KaBUTaLMEN.

BOMNPOChHI
ANs CaMOCTOSATENIbHOIro U3y4yeHusi TeMbl
«0OceBble HacoChbI»

Twnbl oceBbIX HACOCOB.
KOHCTpyKUUS OCEBbIX HACOCOB.
Ycnosusi nycka v xapakTepucTuKM OCeBbIX HACOCOB.

BOMPOCbLI
ANnA CaMOCTOATENIbHOIo u3y4eHus TemMbl
« BOS,CI,yu.IHbIe BOAONOABEMHUKUN: KOHCTPYKUUA U pacyeT»

KOHCprKLI,I/IVI BO3YLUHbIX BOOOMNOABLEMHUKOB U pac4yeT OCHOBHbIX 3JIEMEHTOB.

BOMPOCbHI
ANA CaMOCTOATENIbHOro U3y4eHUs TeMbl
«MpocTeiumne BoaonoabLEMHUKN U BUOpaLIMOHHBbIE Hacocbl. KOHCTpyKLMU»

Kak paboTaeT BUOPALMOHHBIN HACOC M U3 YErO COCTOUT.
Kakme Hacockl OTHOCATCS K MPOCTENLLUM BOAONOAbEMHUKAM.

BOMNPOCHI
OJIsl CaMOCTOSATENbHOro U3y4eHusi TeMbl
«Teopusi 06 bLEMHbIX HACOCOB»

MpuHUMN gencTBusS 00 bEMHBLIX HACOCOB.
Knaccudmkaums o6 bEMHbLIX HaCOCOB.
JJocTOMHCTBA 1 HeJOCTaTKN OO BEMHbBIX HACOCOB.

BOMPOCbHI
ANA CaMOCTOATENbHOro U3y4eHUsi TeMbl

((KOHCprKTMBHbIe 0Ccob6eHHOCTN HacocoB Ans nepeKa4vkm cneunarnbHbIX XNOKOCTEN»

1. Twnbl HacocoB Ans Nepekayky crneumanbHbIX KUOKOCTEN.
2. [ononHuTenbHble AeTanu B Hacocax Ans nepekayky creumanbHbIX XKUOKOCTEN.

BONPOCHI
ANSA CaMOCTOATESNIbHOIO U3Y4eHUs TeMbl

«BuxpeBble, LUIHEKOBbIE U CTPYMHbIE HACOChl, FTMAPaBIMYeCcKue TapaHbl (OCHOBbI pacyéTa u Npoek-

e

TUpoBaHus). NMpeumyliecTea u He[OCTaTKU»

MpuHUMN paboTbl M KOHCTPYKLMA BUXPEBOIO Hacoca.
KOHCTpyKUMSA LWHEeKOBOro Hacoca.

MpuHUKMN 4ENCTBUSA N OCHOBHbIE NapamMeTpbl CTPYWNHOro Hacoca.
Kak paboTaeT u u3 4yero coctomT rmapaBrinyeCckuin TapaH.
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BOINPOCbI
ONnsi CaMOCTOSAITENIbHOIO U3Y4YeHUs1 TEMbI
«BHYTpUCTaHLMOHHbIE KOMMYHUKaLMN HaCOCHbIX CTaHUMI. BcacbiBaroLWwmin n HanopHbIN Tpybonpo-
BOAbIl, UX 060pyAOBaHME U YCITIOBUS NPOKNagKu»

CxeMbl 06Bs13kM TpyHONPOBOAOB B HACOCHOW CTaHLMW.
PacueT BcacbiBatoLLero n HanopHoro TpybonpoBOAOB.
Ob6opynoBaHune ycTaHaBNMBaeMoe Ha BcacbiBaloLWeM 1 HanopHOM TpybonpoBoaax.

L

BOMPOCHI
ANA CaMOCTOATENIbHOIO U3y4YeHUA TeMbl
«Bos3pgyxoayBku u Bo3ayxoAyBHble CTAaHLUN»

Tunbl 1 NPUHUMN paboTbl BO34YXOAYBHbIX HACOCOB.
OcobeHHOCTM BO3QYXOAYBHbBIX HACOCHbLIX CTaHLMIA.

N

BOMPOCbLI
ANnA CaMOCTOATENIbHOIo u3y4eHud TemMbl
«Onpep.eneHMe OoNTUMAaNibHOro pexuma pa6OTbI HacocoB. CocTaBneHue JKCNNyaTauMOHHbIX PeXun-
MoB pa60Tb| HacocoB»

1. OnTMarnbHbI pexnm paboTbl Hacoca.
2. OKcnnyaTauMoHHble PeXUMbl paboTbl HACOCHBIX arperaTos.

BONPOCHI
ANA CaMOCTOATESNIbHOro U3y4eHUs TeMbl
«PacyeT n noctpoeHne yHuBepcanbHbIX XapakTepuCcTUK Hacoca»

1. YHuBepcarbHble XxapakTepUCTUKM HACOCOB.
2. Tlopsimok MOCTPOEHUS YHUBEPCATbHBLIX XapaKTepPUCTHK.

BOMPOCbHI
ANA CaMOCTOATENbHOro U3y4eHUsi TeMbl
«BcnomoratenbHoe ruapomMexaHmyeckoe o6opyAoBaHMe HACOCHbIX CTaHLMN»

1. OcylwmTenbHble, rps3eBble, ApeHaXHble, MacrsiHble U Ap. HACOCHbIE YCTaHOBKU, YCIIOBUS MPOekK-
TUPOBaHUS.

2. MexaHun4yeckoe 1 aHepreTnyeckoe o60pya0oBaHNe HACOCHbLIX CTaHLWIA.

3. M'pysonogbemHoe 060pyAoBaHME HACOCHBIX CTAHUMIA 1 BOAO3ab0PHbBIX COOPYIKEHWIA.

4. KOHTponbHO-U3MepuUTenbHble NPUGOPbLI HACOCHBIX CTaHLIUNA.

BOMPOCbDI
AN CaMOCTOATENbHOro U3y4eHUsi TeMbl
«BHellHMe HanopHble BoAOBOALI»

1. TllepeceyeHve BOAOBOOOB 4Yepe3 aBTOMOOWUNbHbIE W XKenesHble [AOpOork, BPEMEHHblE W
NOCTOSIHHbIE BOOOTOKMW.

O6opynoBaHne Ha BOOOBOAAX.

Knaccundumkaums BogoBoaos.

Ycnosus npoknagku. Matepuan.

Pwn

BOMPOCbHI
AnA cCaMOCTOATEeNIbHOIro U3y4eHms TeMbl
«KaHannsauMoHHblIe HaCOCHble CTaHLUN»

. Knaccudukaums kaHanmsaumoHHbIX HACOCHbIX CTaHLMNA.
. KoHCTpyKUmMs 1 ycnoBumst npUMeHeHUs KaHanM3aumnoHHbIX HACOCHbIX CTaHLMNA.
. OCHOBbI NPOEKTUPOBAHUSA KaHANM3ALMOHHbLIX HACOCHBIX CTaHLWIA.

WN P

BOMNPOCHI
AJIsl CaMOCTOSATENIbHOIO U3y4eHUs TeMbl
«3Kcnnyatauus BoAo3abopHbIX COOPYXeHUIn, BOAOBOAOB U HACOCHbIX CTaHLMMN»

—_

. MpaBwuna akcnnyaTauumn Bogo3abopHbIX COOPY)XEHWI, BOAOBOAOB U HACOCHbIX CTaHLMN.
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BOINPOCbI
AN CAMOCTOATENbHOIO U3YYeHUs TeMbl
«MpoekTnpoBaHne Boao3abopHOro COOPYKEHUSI HACOCHON CTaHLUMU»

1. Twnbl Boao3abopHbLIX COOPYKEHWUI AN HACOCHOM CTaHLMK.
2. PacueT Boo03aBoOpHbBIX COOPYKEHUI HACOCHBIX CTaHLUNA.

BOMPOCHI
ANA CaMOCTOATENIbHOro U3yYeHusi TeMbl
«PacyeT BOogonoaBoasALmMX COOPYKEHUN»

1. Tunbl BOOONOABOASALLINX COOPYXXEHUI N UX pacyeT.

BONPOCHI
ANA CaMOCTOATENIbHOro U3y4eHUs1 TeMbl
«PacueT coopyxeHus ans npuema Boabl M3 BOAOUCTOYHUKA»

1. Twunbl coopyeHuin Ans npuema Bofbl M3 BOAOUCTOYHMKA.
2. OGopynoBaHMe, KOHCTPYKLUS U ONpeaeneHne OCHOBHbIX raGapuTHbIX pasMepoB GeperoBbix BO-
no3abopos.

BOMNPOCHI
OJIs1 CaMOCTOSATENbHOro U3y4eHuUs TeMbl
«MpoMbiBKa camoTeyHoro unu cucoHHoro Tpyéonposoga»

1. CnocoBbl MPOMBIBKM CAMOTEYHbIX UMK CUGIOHHBIX NINHUA.

O6LwWuMin anNropuTM CamMmOCTOATENbHOIO U3YYEeHUA TEMbI

1) O3HaKOMUTbLCHA C PEKOMEHA0BaHHOW y4eBHOM NUTEPATYPOI U SNEKTPOHHLIMU pecypcamu Nno TeMe (OpueH-
TMPYSICb HA BOMPOCHI A1 CAMOKOHTPONS).

2) Ha aToui ocHOBe COCTaBUTb Pa3BEPHYTLIN MIaH N3NOXEHNS TeMb

3) Boibpatb hopMy OTYETHOCTU KOHCMEKTOB(MMNAH — KOHCMEKT, TEKCTYanbHbIA KOHCNEKT, CBOGOAHbIN KOH-
CMEKT, KOHCNEKT — cxema)

2) OdhopMuUTb OTHETHBLIN MaTepuan B YCTaHOBIEHHOW (hopMe B COOTBETCTBMM METOLMYECKMMUN PEKOMEH-
Jaunsmm

3) npOBeCTM CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BONpocaMm, BblAaHHbIM nNpenogaBaTtesiem

4) MpegocTaBuTb OTYETHLIN MaTepuan npenodaBaTento No CornacoBaHWio ¢ BedyLUM npenogasarenem

5) MoaroToBMTLCA K NPEAYCMOTPEHHOMY KOHTPOJIbHO-OLIEHOYHOMY MEPOMNPUATUIO NO pe3yrnbTaTtam caMo-
CTOATENBbHOIO U3y4eHUsl TEMbI

6) MpuHATL y4acTue B ykazaHHOM MeponpuaTMKN, NpoiTU pyGexHoe TecTMpoBaHWe No pasgeny Ha ayau-
TOPHOM 3aHATWM 1 3aKMHYUTENBHOE TECTUPOBAHNE B YCTaHOBNEHHOE AN BHeayaAMTOpHOW paboTkl BpeMst

7.2.1 WWKANA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOSATENIbHOro N3y4eHUsi TeMbl

- «3a4TeHO» BbiCTaBnseTca obyyarowemycs, ecnu nonydeHo 6onee 60% npaBuIbHbIX OTBETOB.
- «He 3a4TeHOy - BbiCTaBnsieTcs oby4vatoemycs, ecnv nony4yeHo meHee 60% npaBuIibHbIX OTBETOB.

8. BxogHOW KOHTPOSb U TEKYLUUN (BHYTPUCEMECTPOBLIN) KOHTPONb XoAa
M pe3ynbTaToB y4eO6HON paboThbl

8.1 Bonpochl Ans BXOAHOro KOHTPOnA

Kak onpegenuTb pacxod Bodbl, NpoTekatoLwuii no Tpybonposoay.

B kakvx eguHuLax usmepsieTcs AaBreHuve.

Kak paccunTaTbh CKOPOCTb BOAbl B TPyGeE N0 U3BECTHOMY pacxody BoAbl.
HanuwwnTe ocHOBHOE ypaBHEHWE MMapaBvKu.

el
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Hanvwwute ypaBHeHne bepHynnu ansa notoka peasnbHON XXUAKOCTW.
B kakux eguHuuax nsmepseTcs nnoTHOCTb XUAKOCTMU.

Yto Takoe ko3 PULMEHT NONEe3HOro aencTemsa mexadmama (Krma).
Kak cBsizaHbl Mexay cobom NNOTHOCTb XUAKOCTU U yAerbHbIN BEC.
[MOHSATME MOLLHOCTU U eQUHNLbI €€ N3MEPEHUS?

0. Kak onpegenuTb pacxoa Bodbl B OTKPbITOM pycre (dpopmyna LLean).
11. Nonatue rmgpasnuyeckoro paaumyca.

12. Yro Takoe BA3KOCTb KMOKOCTM M OT YEro OHa 3aBUCKT.

13. Kakue pexvmmbl OBKEHUS XUAKOCTW Bbl 3HaeTe?

14. Bugpl noTepb Hanopa npv OBWKEHUM XUAKOCTM No Tpy6onposoaam.
15. Hanuwute dopmyny ans onpeaeneHnst MECTHbIX MOTEPb Hamopa.
16. Yro Takoe k03 PULIMEHT MECTHOTO COMPOTUBMNEHUNA?

17. Hanuwute dopmyny ans onpeaeneHnst NoTepb Hanopa no AnvHe Tpy6bl (MyTeBble noTepm).
18. Ot yero 3aBucAT noTepu Hanopa no AnvHe Tpy6onposoaa.

19. Yro Takoe K03 DULIMEHT MMAPABINYECKOrO TPEHUS.

20. Hanuwwute popmyny kputepus PeiHonbaca.

Bo©oo~No O

LUKANA U KPUTEPUN OLUEHMBAHUA
OTBETOB Ha BONPOCHLI BXOQHOI0 KOHTPOSA

- «3a4meHo» - BbiICTaBNAeTCA o6yqarou.|,emyc;1, €CIun nony4yeHo oonee 50% npaBUJibHbIX OTBETOB.
- «(Heé 3a4meHOo» - BbIlCTaBAETCA o6y'~|arou.|,emyc;|, €eCcnun nosly4eHo mMeHee 50% npaBusibHbIX OTBETOB.

8.2. TeKyLuni KOHTPOJb YCNeBaeMoCTH

B TeueHue cemecTtpa, NpoBOANTCH TEKYLLMIA KOHTPOMb YCMEBAEMOCTM MO OUCLMUMIIMHE, K KOTOPOMY
oby4varowmiics 4omKeH OblTb NOArOTOBIIEH.

OTcyTcTBME NPONYCKOB ayAMTOPHbIX 3aHATUWA, akTMBHas paboTa Ha NpakTUYecKUX 3aHATUSAX, obliee
BbINOMHEHNEe rpadmka y4ebHon paboTbl ABMAOTCS OCHOBAHWMEM AMSs NOYYEHUSA NOMOXUTENBbHOW OLEHKM MO
TEKyLLIEMY KOHTPOJSIHO.

B kauecTBe TekyLlero KOHTPONsA MOXeT ObITb MCNONb30BaH TECTOBLIN KOHTPOIb. TECT COCTOUT U3 He-
OOonbLIOro KONMMYecTBa 3rEeMEHTapHbIX BOMPOCOB MO OCHOBHbLIM pasgenam AUCLMNIMHBIL HEMpaBuIibHbIE
peLueHns pasbnpatoTcs Ha CreayloLeM 3aHSATUK; YacToTa TECTMPOBaHMSA onpeaensaeTcs npenogaBaTenem.

BOINPOCbI
ANA caMoNnoAroToBKU K NNEKLMOHHBbIM 3aHATUAM (Nnekuus-6ecena)
Tema. BHelwHne HanopHble BogoBoAbI
1. NepeceyeHne BOOOBOAOB Yepe3 aBTOMODUITbHLIE U XKefe3Hble A0OPOr, BPEMEHHbIE U NOCTOSIHHbIE
BOZOTOKM
2. ObopyanoBaHve Ha BogoBoAax.

3. Knaccudukauusa BogoBoAoB. YCNoBusa Npoknagku.

BOMPOCbHI
AnNs CaMOonoAroToBKN K MPaKTUYECKMM 3aHATUAM

Tema. MoaGop BogonogbLEMHOro 06opya0BaHMs.
1. KoHCTpyKUMSA 1 NpUHLMN paboTbl NOrPYXXHbIX HACOCOB.
2. Mop6op Hacoca 1 ero OCHOBHbIE XapaKTEPUCTMKM.
3. MnagpaBnuuyeckuii pacyeT HanopHbIX TPy6oNpoBOAOB.

Tema. PacueT apnudta n npoaomkKUTeNibHOCTU NPOGHBLIX OTKaYeK.

1. KoHCTpyKUMs 1 npvHLMUN paboTbl BO3AYLLIHBLIX BOAONOABEMHUKOB.
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8.2.1 WWKAJA U KPUTEPUUN OLIEHKU
CamMonoaroToBKU MO TeMaM JNIEKLMOHHBLIX U MPaKTUYeCKNX 3aHATUN

- «3@4YmeHO» BbLICTABMSAETCA, €CNW CTYAEHT CMOr BCECTOPOHHE pacKpbiTb TeopeTudeckoe
cofepaHne TeMbl.

- «He 3a4meHO» BbICTABMAETCH, €CNN CTYAEHT He CMOr BCECTOPOHHE PacKpbITh TEOPETUYEcKoe
cofiepKaHne TeMbl.

9. NMpomexyToyHas (cemecTpoBas) aTrecTaLus No Kypcy

9.1 HopmaTtuBHas 6a3a npoBegeHusi
NPOMEXYTOYHOW aTTecTauum odyyarLlmxcs no pesynbTaTamMm U3y4yeHUsi AUCLMNIIUHBI:

1) gevicteytowlee «onoxeHne O TEKYLLEM KOHTPOSE YCNeBAeMOCTH, MPOMEXYTOYHON aTTecTaumm oby4yato-
LMXca Mo nmporpamMmam Bbicliero obpasoBaHusi (bakanaspuar, cneuuanuTeT, marucTpatypa) U CpefgHero
npodeccunoHansHoro obpasoaHusa B Pro0QY BO Omckun FT'AY »

9.2. OCHOBHbI€ XapaKTepPUCTUKUN
NPOMEXYTOYHOW aTTecTauum obyyarowmxcs no UToram usy4eHmsa QUCLUUNIINHbI

yCTaHOBIIEHME YPOBHSI AOCTUXEHMUS KaXkabiM oby4datoLwmMmMes Lenem
00y4YeHns No AaHHOM OUCLMNIIMHE, U3NOXKEHHbIX B N.2.2 HACTOSLEN
nporpaMmbl

Uenb
NPOMEXYTOYHOW aTTecTauum -

Popma

- 9K3aMeH
NMPOMEXYyTO4YHOU aTTecTauum -

1) nOAroToBKa K 3K3aMeHy 1 cAaya dKk3aMeHa OCYLLEeCTBNSeTCs 3a
CYET y4ebHOro BpemeHn (TPYLOEMKOCTM), OTBEAEHHOTO Ha 3K3aMe-
HaLMOHHYI0 ceccuto ans oby4atoLLmMxcs, CPOKM KOTOPOWN yCTaHaBMN-
BalOTCA NMPUKa3oM Mo YHUBEPCUTETY

MecTo 3k3ameHa

B rpadouke y4e6HoOro npouecca:
2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensdeTcs

rpadovkoM CAaym 9K3aMeHOB, YTBEPXKAAEMbIM OEKAHOM
BblNyckatoLlero gakynsteTa

dopma 3K3ameHa - IMncbMeHHbIN
Mpouenypa npoeBeaeHns 3k3ame- | nNpeacrasneHa B POHAE OLEHOYHbIX CPeacTB Mo ANCUMNIVHE
Ha - (cm. MpunoxeHue 9)
1) npeactasneHa B oHAE OLEHOYHbIX CPEACTB NO AUCLMNMNHE
OK3ameHaUMOHHasA nporpamma (cm. MpunoxeHue 9)
no y4eo6HOM ANCLIMNIIMHE: 2) oxBaTblBaeT pasfgernbl (B COOTBETCTBUM C M. 4.1 HacTodALero o-
KyMeHTa)

MeToaunyeckue maTtepuansl,
onpeaensolne npoueaypbl oue- | NnpeactasneHbl B POHAE OLEHOYHbIX CPEACTB MO AUCLMNINHE
HMBaHWUA 3HAHUN, YMEHUN!, HaBbl- (cm. MpunoxeHue 9)

KOB!:

9.3. OCHOBHbI€ XapaKTepUCTUKN
NPOMeXyTO4YHOM aTTecTaumm o6y4aroLWmnXcsa No UToramMm M3y4eHUss QUCLMNIIUHbI

yCTaHOBMEHNe YPOBHS OCTUXKEHUS KaxabiM obyyarowmumcs uenem un
3agady oby4eHusa No AaHHOW ANCUUNIINHE, U3MOXEHHbIM B N.2.2
HacTosLLen NporpamMmmsl

Llens npomMexxyTo4HoW aTTecTa-
umm -

®dopma NpoOMeXYyTOHYHON aTTecTa-

3a4éeT
uum -

1) yyactue oby4vatoLlerocsi B npouedype nonyvyeHus 3avéra ocy-
MecTo npoueaypbl NONy4YeHns LiecTBNsieTCA 3a CHET y4eOHOro BpeMeHu (TpySoEMKOCTU), OTBE-
3a4éra B rpacmke y4yeOHOro npo- | AEHHOrO Ha U3yYeHWe ANCLMUNINUHBI
uecca 2) npoueaypa nposoautca B pamkax BAPO, Ha nocnegHen Hefene

cemecTpa

1) obyvatoLmncs BbINONHUN BCe BUAbI y4eOHOM paboThl (BKMoYas
OCHOBHbI€e YCIOBUS NONTyYeHUst CaMOCTOSITENbHYIO) U OT4YMUTanNCcs 00 MX BbINOSIHEHUU B CPOKU, yCTa-
obyvalwmmcs 3avéra: HOBIEHHbIE rpachmMkom y4ebHOro npouecca no AUCUUMINHE;

2) NpoWwén TeCTUpOBaHUE No pasgenam N3yvyeHHbIM B CEMEeCTpe.

Mpouenypa nony4veHus 3ayvéra -

MeToguueckue maTepmansl,
onpeagensoline npoueaypbl oue-
HUBaHUA 3HaAHUNA, YMEHUN, HaBbl-
KOB:

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO JaHHOW y4ebHOoM
ancuunnuHe (cm. — MNMpunoxeHne 9)
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3ayeT BbICTABNSAETCH CTYQEHTY MO akTy BbIMOMHEHMS rpadmka y4ebHbix paboT, npeaycMOTPEHHbIX

paboyer nporpaMmmon AucuuniuvHel. Mo ntoram M3y4eHus QUCUUNIVHDI, CTYOEHTbl MPOXOASAT 3aKiounTenb-
Hoe TecTupoBaHue. TecTMpoBaHMe SBMSEeTCA (POPMOM KOHTPOMA, HanpaBfeHHOM Ha MPOBEpPKY BnageHus
TEPMUHOMOMMYECKNM annapaTom, COBPEMEHHBIMU MH(POPMALMOHHBIMW TEXHOMNOMMAMU N KOHKPETHBIMW 3Ha-
HUsIMM B 06nacTu pyHAaMeHTanbHbIX U NPUKNagHbIX AUCLUMAIVH.

Ok3ameH NPOBOAMTCA B 3apaHee OTBEAEHHbIN AeHb U BpeMsi, COrfacHo npukasa Ha sk3ameHaLMoH-
Hyl0 ceccuio. Ha ak3ameHe oby4atommncs nonyyaet 6GuneT, B KOTOPOM [Ba TEOPETUYECKUX BOMpOCca 1 3aaa-
ya. Ha otBeT oby4atowemycs, otBeaeHo 90 myuHyT. OTBET JOMmMKEH OblTh 3anucaH NOMIHOCTBI0 B MUCbMEHHOM
dopwme.

Mocne cgayn oTBeTa NpenogaBaTtenb NPOBEPSIET U BbICTABMSET OLLEHKY COMNacHO KpUTEPUSIM.

9.3. 3aknunTtenbHoOe TeCTUpPOBaHME NO UTOram U3y4YeHUsA AUCLUNITUHBI
Mo ntoram M3y4yeHust QUCUUNIMHBI, oby4YatoLmMecs NPOXOAAT 3aKnYMTernbHoOe TecTupoBaHue. TecTu-
poBaHue siensieTcs PopMOI KOHTPOMs!, HaMpaBneHHOW Ha NPOBEPKY BRaAeHWsi TEPMUHOMOMMYECcKMM anna-
paToM, COBPEMEHHBLIMU UHAOPMALIMOHHBIMW TEXHOMNOMUSAMU M KOHKPETHBIMW 3HaHMAMKU B obnactu dyHaa-
MEHTanbHbIX U NPUKNaAHbIX AUCLUUMIIVH.

9.3.1 NMoaroToBKa K 3aKNMOYMTENIbHOMY TECTUPOBAHMIO MO UTOraM U3YyYeHUSI AUCLIMIMIIUHBI

TeCTMPOBaHI/Ie ocyulecTBndeTcd no BCceMm TeMam 1 pasagenam gucunninHbl, Bkno4vYada TeMbl, BbIHOCUMbIE Ha
CaMOCTOATENTIbHOE N3y4eHNe.

I'Ipou,ep,ypa TeCTnpoBaHuda oOrpaHm4eHa BO BpeMeHu W npepgnofiaraet MakCunMmalibHoe
cocpenoTtoveHue 06yqarou.|,er00ﬂ Ha BbINOJTHEHUM TeCTa, coaepiKallero HeCKOJ1bKO TEeCTOBbIX 3agaHun.

TecTupoBaHue npoBOAUTCHA B NUCbMEHHOW ¢hopme. TecT BkmoyaeT B cebss 30 BonpocoB. Bpewms,
0TBOAMMOE Ha BbinonHeHue Tecta - 30 MuHYT. B Kkaxgbli BapuaHT TecTa BKMIOYAlOTCSH BOMPOCHI B
crnegyowem COOTHOLLEHUM: 3aKpblTble (0OUHOYHbIN BblIbop) — 25-30%, 3aKpbiTble (MHOXECTBEHHbLIW BbIGOP)
— 25-30%, oTkpbITble — 25-30%, Ha ynopsigoyeHue n cooreeTctane — 5-10%

Ha TtectnpoBaHue BbiHoCUTCA Mo 10 BONPOCOB U3 KaXaoro pasgena UCUMNIVHBI.

BnaHk TecTa
Obpasey,
depepanbHoe rocynapcTBeHHoe OompKkeTHOe 06pasoBaTenbHOE yupexaeHmne BbicLLEro oopa3oBaHns

«OMCKMI rocygapcTBEHHbIN arpapHblin yHuBepcuteT nmeHn MN.A. CtonbinnHa»

TecTupoBaHMe NO UTOramMm OCBOEHUSA AUCUMNINHbI «Hacocbl U HACOCHbIe CTaHLUUY»
Ana o6yyarowmxca HanpaBneHnsa nogarotoBku 20.03.02 NMpupoaoobycTpoNCcTBO U BOAONONb30BaHUe

(o]l [e] rpynna
Oata
YBaxaemble oby4vatoLmecs!
Mpexage 4Yem MPUCTYNUTb K  BBINOMHEHWUIO 3aJaHU  BHUMATENbHO O3HAKOMbTECb C
WHCTPYKUNEN:
1. OTBevas Ha Bonpoc € BbIGOPOM MpaBUNBHOINO OTBETa, MPaBWUIbHLIN, Ha Ball B3rMsag,
oTBeT (0TBEThI) 0OBEANTE B KPYXKOK.
2. B 3agaHnsx oTkpbITOM hOpMbI BNULLNTE OTBET B NPOMYCK.
3. B 3agaHusix Ha COOTBETCTBME 3anoNiHUTE Tabnuuy.
4, B 3agaHusix Ha npaBubHYKO MOCNEOOBaTENbHOCTb BMULLIMTE MOPSOKOBLIA HOMEP B
KBagpar.
4. Bpems Ha BbinonHeHue Tecta — 30 MUHYT
5. 3a kaxgbli BepHbIl OTBET Bbl nonyvaete 1 Gann, 3a HeBepHbin — O 6Gannos.
MakcumansHoe Konm4ecTBo nosny4yeHHbIx 6annos 30.
Kenaem ypauu!
BapuaHT Ne 1
1. Hacoc

YCTPOWCTBO ANS NOAHATUS XNOKOCTM Ha ONpeaeneHHy0 BbICOTY
rmapaBnuyeckas MallnHa, B KOTOPOW NMOABOAUMAS M3 BHE SHEprum npeobpasyeTcs B SHEPrM0 MoToKa
YKUOKOCTU
MeXaHu3M, CO3[aloLLunin Hanop B XUAKOCTU UMK NepemeLLlaroLLmi ee no kakon-nmbo TpybonposoagHON
cucrteme
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2. HacocHas ycTaHoBKa
KOMMJIEKC YCTPOMCTB, 0becneunBaowunin Nogady XXMAKOCTU M3 UCTOYHMKA B HaMopHbIN 6accerH ¢ no-
MOLLIbIO HACOCHOTO arperara
cobpaHHble B eauHbIN y3en Hacoc, ABWraternb M YCTPOMCTBO ANA Nepedayn MOLHOCTM OT ABuratens K
Hacocy
KOMMIEKC: HACOCHbIN arperar, BcacblBaloLLMIA U HaMOpHbIN TpybonpoBoabl C apMaTypon U u3mepu-
TenbHbIMW CpeacTBamMu

3. MHorocTyneH4yaTble HacoChl UCMOMb3YIOT AN YBENMYeHus
nogava
KO3 PULMEHT NONE3HOro AEeNCTBUS
Harnop

4. CanbHuKKM B Hacoce yCTaHaBJMBakOTCA AJ1d TOro 4yTOObI
n3bexartb YTE4YKN XNOKOCTUN N3 Hacoca un UCKI4YNTb NoACcoC BO3ayxXa B HAaCcOC
MCKINMK4YNTb NOACOC BO3QyXa B HAacCOC
MCKIMIOYNTb YTEYKU XKNOKOCTU N3 Hacoca

5. Moandumkauum oceBbix HAaCOCOB
YCTAHOBUTE COOTBETCTBUE MEXOY HA3BAHMEM MOON®UKALMN U EE COKPAWEHWEM

1K C KaMepHbIM NOABOAOM

2.0 C 3NEeKTPOonNpUBOAOM pa3BopoTa fionacren

3.K3 C KaMepHbIM NOABOAOM W 3MEKTPONPMBOAOM pa3BopOTa fionacTten
4 MK ManorabapuTHbIA C KaMEPHbIM NOABOAOM

MOHOOMOYHbIN

6. YacTtuupbl XMOKOCTM ABWXYTCS Yepes3 NPOTOYHYIO0 YacTb BAOSMb LNAMHAPUYECKMX MIOCKOCTEN, OCbIO KOTO-
pbIX SBASIOTCS OCb BpalleHus paboyero koneca ....... Hacoca
BMNWWTE NPUNTATATEJIbHOE BO MHO>XECTBEHHOM YNCIE CTPOYHBLIMW BYKBAMU

7. BbixogHble KpOMKM nionaTok criegyeT Aenatb ...
BMNLWWTE CTPOYHbIMU BYKBAMU MPUNAFATENBHOE
OCTpbIMU

8. XapaKTepMCTI/IKaMI/I HaCcOCOB Ha3blBaloT

rpadguyeckme 3aBncumocTtu Hanopa H, mowwHoctu N 1 KM n ot nogaun Q npu onpeneneHHon Yactore
BpaLLleHus poTopa N HacOCHOro arperaTa

rpadoukmn 3aBUCMMOCTM Hanopa, MmolHocTu 1 KN4 Hacoca oT nogayu

CyMMapHble XxapakTepucTuKu nogad, Hanopos, mowHocTen n KN/ Hacoca

9. NocnegoBaTenbHOCTb BLIKIMIOYEHUS Hacoca
YKAXKUTE NMPABUITBHYIO MOCNEOOBATEJIbHOCTbL BbIKIMKOYEHNA HACOCA

1. 3akpbiTb 3aaBWKKY Ha HanopHoM Tpy6Gonposoae
2. HaXaTb KHOMKY CTOM MarHUTHOro nyckaTens
3. [OoxmaTbcs Moka OCTaHOBUTCS ABUraTenb

10. MamepuTenbHble cpecTBa, NPUMEHSIEMbIE HA HACOCHBIX CTAHUMAX AN U3MEPEHUS [aBneHUs
YKAXUTE HE MEHEE OBYX BAPUMAHTOB OTBETA

MaHoMeTpbl

GapomeTpbl

Nbe30MeTpbl

BaKyyMMeTpbl

MaHOBaKyymeTpbl

11. Hanop cntoHHON yCTaHOBKM C MEXaHUYECKUM NOgBHEMOM

2 2
VvV -V
H=H,+H, ta+- X%
; 29
2 2

Vi —V
+H=H -H tag+- 1B

BAK.6X BAK.6bLX 2 g
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Viu ~Vis
29
12. NocnenoBaTeNbHOCTL COOPYKEHUI MO XOOY ABUMXKXEHUSA BOAbI
YKAXUTE MOCNEAOBATENBHOCTb COOPYXEHUN, HAYMHAA OT MICTOYHUKA BOJOCHABXE-
HUA
1. Bogo3abopHoe coopyxeHue
2. HacocHas ctaHuus 1 nogbema
3. CtaHums yny4weHnsl kauecTBa Boabl
4. PerynupytoLume 1 3anacHble eMKOCTH
5. HacocHas ctaHuus 2 nogbema
6. BogonpoBogHble cetn

H=H -H ta+

MAH.6bIX MAH.6X

13. NpopomknTenbHOCTb paboTbl BOAONPOBOAHOMW HACOCHOW CTaHLUMKW NepBOro nogbemMa ¢ Bogo3abopom u3
peku
24 yaca B CyTKM
16 yacoB B CyTku
8 yacoB B CyTKu

14. KonnyecTtBo pesepBHbIX arperaToB cornacHo CI1 31.13330-2012 ans HacocHbIX cTaHuun 11l kateropum
OOVH
aBa
pe3epBHbIV arperaT He NpeaycMaTpyBaeTcs

15. Tunbl cTauMOHapPHbIX 34aHWUIA HACOCHBIX CTaHLMI
YKAXKWUTE HE MEHEE TPEX BAPVUAHTOB
Ha3eMHbI
3arnyoneHHbIN
nonysarnybneHHbIN
LIaXTHbIN
OnNoYHbIN
+KaMepHbIn

16. [lnuHa HacoCHOM CTaHUUM3aBUCUT OT
OT ANWHBI Hacoca
OT ANMHbI HACOCHOTO arperaTa
OT ANMHbI HACOCHOWN YCTaHOBKM

17. Knaccudmkauns Bogo3abopHbIX COOPYXEHUI MO pacnorioXeHWIO B BOAOUCTOYHMKE
MPMBEOUTE B COOTBETCTBUE HA3BAHWNE COOPYXEHWA U TOE OHO PACTIOJIOXKEHO

pycnoBble Bogo3abopsl pacnonaraemMble B pycrne peku
Beperosbie Bogo3abopbl pacnonaraemMble Ha 6epery peku unm Bpe3aHHble B
Geper

KOBLUOBbIE BOA03ab0phl pacnonaraemble B cneLuanbHOM 3aToHe
pacrnonaraemble B cepeMHe peku

18. [N namepeHus ypoBHEW BOAbl UMK Macna B OTKPbITbIX BOOOEMAX UMK pe3epByapax NPUMEHSIOTCS
ypOBHEMEPI

NUHENKN

pacxoaomepbl

19. [Inga yyeTa pacxoda BoAbl HA HAMOPHbIX JIMHUSX YCTaHaBNUBALOT ...
BMAWWTE CTPOYHbIMW BYKBAMU CYLLECTBUTEJIbBHOE BO MHOXXECTBEHHOM YACIE

20. paHnua nepBoro nosica 30HblI CaHUTAPHOM OXpaHbl AMNs HAaCOCHOW CTaHuuW npegycMaTtpuBaeTcsa Ha
paccTosiHUn

20m

30m

50 m
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9.3.1 LWKAJTA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCH! TECTUPOBaHWA MO UTOram OCBOEHUS AUCLMMNINHBI

- OLIEHKa «OTMMYHO» BbICTaBnseTca obyyarowemycs, ecnm nonydeHo 6onee 81% npaBuibHbIX OTBETOB.
- OLleHKa «xopowoy - nonyyeHo oT 71 go 80% npaBuribHbIX OTBETOB.

- OLEHKa «YOOBMETBOPUTENBHOY - NonyyeHo ot 61 4o 70% npaBunbHbIX OTBETOB.

- OLEeHKa «HEeyOoBMNeTBOPUTENbHO» - NoNy4yeHo MmeHee 61% npaBunbHbIX OTBETOB.
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9.4 MNepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHY

Knaccuduvkauusa BogonogbeMHbIX MaLLVH.

KOHCTPYKTMBHBIE TWMbI OAHOCTYNEHYaTbIX LEHTPOBEXHBIX HACOCOB U Nx aetanu. Obo3HaveHume.
KoHcTpykuum 1 0603Ha4eHUsT MHOTOCTYMNEeHYaTbIX HACOCOB.

MonHbIn Hanop Hacoca. Onpegenexune. BelBoa ypaBHEHUSA MONTHOrO HaNopa HaCOCHOW YCTaHOBKM MO
nokasaHusim npubopa.

leomeTpuyeckas 1 BakyymMmeTpuyeckas BblCOTa BcacbliBaHWA. [[eOMeTpuyecknuin 1 maHomeTpude-
CKM Hanop Hacoca.

MoHaTMe o koadhdUuMeHTe NonesHoro AencTems Hacoca. [NonesHas u noTpedbutenbckas MOLWHOCTb
Hacoca.

Jenctere LeHTpobexHOro Hacoca Npw 3aKpPbITOM HA HaNOPHOW NMHUK 3aABUXKKE.

[BwxeHne BoAbl B kaHanax paboyero koneca LeHTPOobexXHOro Hacoca npu 6eckoHe4YHOM yucne no-
naTokx.

Bxoa v Bbixog BoAbl ¢ paboyero korneca LeHTpobexHoro Hacoca. BnusHue mnx Ha Hanop 1 nogady
Hacoca.

OcHoBHOE ypaBHeEHUWE LeHTPOGEeXHOro Hacoca. TeopeTnyecknii Hanop Hacoca npu 6ecKOHEeYHOM
yucre nonaTok.

HencTBnTensHOE ABWXEHNE XUOKOCTU B KaHanax paboyero Koneca LEeHTPOOEXHOro Hacoca npwu Ko-
HEeYHOM Yucrie nonaTok. TeopeTnyecknin Hanop Hacoca NPy KOHEYHOM YKUCHe NonaTok.

BnusHue yrna Beixoga Ha Hanop Hacoca. OyepTaHue nonatok paboyero koneca.

TeopeTunyeckoe nocTpoeHne paboumnx xapakrepucTuk Hacoca O-H.

MopgenupoBaHne nonacTHbIX HAacOCOB (3akoH Moaobus, dopmynbl, Xo4 pacyeTta, npegensl npuMme-
HEeHus).

3aKkoH AMHammn4yecKkoro nogobuns LeHTPoBEXHOro Hacoca, BbiBOA.

3aKkoH reomeTpu4eckoro nogobus ueHTpobeXxXHOro Hacoca, BbIBOA.

NameHeHne paboumx xapakTepucTuk Hacoca npu ob6Todke pabodero Korneca (BbIBOS YPaBHEHUS, X004
pac4yeTa, npegenbl NpUMEHEHUs).

BreicTpoxogHocTb konec HacocoB. Knaccudmkaums HacocoB Mo GbICTPOXOOHOCTN.

KaBuTtauumsa HacocoB. OnpegeneHne BbICOTbI BCacblBaHUS U3 YCNOBUS HEJONYCTUMOCTU KaBUTaUUK.
OnpepgeneHne oTMETKM OCK Hacoca.

Paboyas Touyka Hacoca. Paboune xapakTepucTuku HacoCOB Npu napannenbHOW 1 nocrnegoBaTenb-
How paborTe.

BuxpeBbie Hacockl. TuMbl, KOHCTPYKLMS, MapKMpOBKa, NpUHUMN paboThbl.

KoHCTpyKTMBHbIE OCOGEHHOCTU OCEBbLIX HAcoCoB. KpaTkasa Teopusi. XapakTepucTMka OCEBbIX HACO-
COB.

Tunbl HACOCHBIX CTAHLMI U YCNOBMS, onpeaenstowme Beloop TMna HAaCOCHOM CTaHLMN.
HesarnybneHHbI TUN HAaCOCHOW CTaHUMK (KOHCTPYKLMS, ONpedeneHne OCHOBHbIX pa3MepoB, YCIo-
BUSI NPUMEHEHNS).

KamepHbIi TN HACOCHOW CTaHLUUM, KOHCTPYKLMS U YCNOBUSA NPUMEHEHNS.

BnoYHbIN TN HACOCHOW CTaHLMK, KOHCTPYKLUNS U YCNOBUS NPUMEHEHNS

OcHoBHOE rMgpomexaHnyeckoe obopynoBaHMe HacoCHOW cTaHumu. TpeboBaHus npu ero nogbope.
Bopno3abopHble COOpPY)XEHUS HACOCHBLIX CTaHLUWUIA, TUMbl, KOHCTPYKTUBHbLIE CXEMbI U YCINOBUS NpUMe-
HEeHus.

BcacbiBatowwue TpybonpoBodbl HACOCHOM CTaHUMK, UX pacyeT 1 06opygoBaHume.

HanopHble TpyGonpoBOAbl BHYTPWM HACOCHOW CTaHuun, pacyeT, ob6Bs3ka n obopygoBaHue.
Perynupytowlas, nepeknioyaroLas 1 asapunHas apMaTtypa Ha HanopHbIX TpybonpoBoaax.

BHelHme HanopHble BOOOBOAbI. YCIOBUS NpoekTupoBaHus. Matepuansl Tpy6. VcnbitaHume.
KoHTponbHO-n3MepuTenbHasa annapaTtypa Ha HaCOCHbIX CTaHLUSX.

Bogomepsbl. KOHCTPYKTUBHbIE CXEMbI U YCNOBUSA MPUMEHEHMS.

BcnomoratenbHoe ruapomexaHudeckoe 060pyaoBaHNE HACOCHBIX CTAHLNA.

Bakyym-Hacocbl. MpuHUMN geNcTBMA BOOOKOMbLEBLIX BaKyyM-HAcocoB, Mx nogbop u cxembl nog-
KINOYEHNSA K OCHOBHOMY Hacocy.

Cnocobbl 3annBKkn, AOCTOUHCTBA W HEQOCTaTKN LLEHTPOBEXHbIX HaCOCOB.

PacuyeT TpybonpoBoaa Ha rugpasnuyeckuii yaap. lNpegoxpaHutensHas apmaTtypa.
MoabeMHo-TpaHcnopTHOe 060pyaOBaHME HACOCHBLIX CTaHLNA.

OGBbeMHbIe Hacockl, UX Knaccudukaumsa u npegensl NnpyuMeHeHns. IocToMHcTBa U HegocTaTkn 06 b-
€MHbIX HacOCOB.
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42. KOHCTpYKUMS NOPLUHEBBIX HACOCOB, MX Nogaya 1 Hanop.

43. PycnoBble 3aTonneHHble BoA03abopHbIe COOPYKEHNS, KOHCTPYKUMS, MPUHLMMBI pacyeTa.
44. KoBwoBble 1 6eperoBblie BOg03abOpHbIE COOPYXEHUSA HACOCHBIX CTaHLUUNA.

45. OcobeHHOCTHN NPOEKTUPOBAHUSA BO403ab0OpPOB BOOOXPAHUIMLL, U KaHamNoB.

46. Bo3ayLHbI BOAONOABEMHUK, KOHCTPYKTMBHbBIE CXEMbI U pacyeT.

47. BopocTpynHble Hacochkl. [pnHumMn 4encTBUSA, yCTPONCTBO U TUMbl BOAOCTPYMHbLIX HACOCOB.
48. Hacocbl ong noabemMa Noa3eMHbIX BOA.

49. lMpocTenwne BOOONOABEMHUKN, UX YCTPONCTBO U YCITOBUS MPUMEHEHMS.

50. 3kcnnyaTauusa HaCOCHbIX CTaHLMIA.

BnaHk ak3ameHaUMOHHOro buneTa

®ELEPAJIbHOE NOCYJAPCTBEHHOE BKO>XETHOE OBPA30BATEJIbHOE YYPEXQEHUE
BbICLUEIIO OBPA30OBAHUA

«OMCKWUW roCYAPCTBEHHbBIA ArPAPHbBIA YHUBEPCUTET um. 1.A. CmonbinuHa»

®akynbTeT arpoxMmMnn, NOYBOBEAEHWS, SKONOrun, MPUpPoJooBYCTPOCTBa 1 BOAOMNONbL30BaHNSA
YTBEP>XOAIO

Kadenpa npuponoobycTpoiicTBa, BOAOMOb30BaHUS
M 0XpaHbl BOAHbLIX pecypcoB 3aBeaytoLmin kacdpeapon

Ok3ameHauMoHHbIN bunet Ne 7

Mo gaucumnnunue B1.B.04.02 — Hacocbl n HacocHble cTaHUMn

1. TlonHbin Hanop Hacoca. OnpegeneHve, BbIBOA yPaBHEHMSA NOMHOrO Hanopa HaCoOCHON YCTaHOBKM NO rnokasa-
HUsIM NpNBOPOB.

2. HesarnybneHHbIi TN HACOCHOW CTaHUMK (KOHCTPYKUWS, OnNpeaeneHne OCHOBHbIX pa3MepoB, YCroBUS Mpu-
MEHeHMs).

3. 3apauva.

OpobpeHo Ha 3acefaHum kadeapbl NpMpogoo0yCTPONCTBA, BOAONONB30BAHUS U OXPaHbl BOOHbBIX PECYPCOB
MpoTtokon Ne oT Hosibps 20 T.

SAOAYA Ne 7

OnpegenuTe Hanop paboTatoLlero Hacoca, yCTaHOBNEHHOrO NOA 3anuB, eCNn NoKa3aHUs MaHOMETPOB COOTBET-
CTBEHHO paBHbl 0,27 1 6,3 krc/cm”. MpuBopbl YCTaHOBNEHb! Ha OfHON ocu. [IMamMeTp BCachIBaKLLEro TPyGOomnpoBo-
Aa 400 mm, HanopHoro 200 mm n pacxog Hacoca 700 n/c.

LUKANA U KPUTEPUM OLULEHNBAHUA
OTBETOB Ha BONPOCKI 3K3aMeHa
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PeaynbTaThl ak3amMeHa onpeaensitoT oLUeHKaMy «OTITUYHOY», «XOPOLLUO», «yOOBNETBOPUTENbHOY», «He-
YAOBNETBOPUTENBHO» N OOBABMSAIOT B AEHb 3K3aMeHa.

OUueHKy «0OMmJ/IUYHO» BbICTABMSIOT CTYAEHTY, IMYyGOKO M MPOYHO OCBOMBLLEMY TEOPETUYECKUIA U Npak-
TUYECKMI MaTepuan avcumnnnuHbl. OTBeT AOoMmKeH OblTb NOrMYHbIM, rpamoTHbIM. CTyaeHTy Heobxogumo
rokasaTtb 3HaHWe He TOSTbKO OCHOBHOIO, HO M AOMNOSIHUTENbHOrO MaTepuana, GbICTPO OPUEHTUPOBATLCS, OT-
Beyas Ha JonofiHMTeNbHble Bonpocbl. CTyaeHT JomkeH cBo6oOHO CnpaBnsiTbCs C NMOCTaBMEHHbIMU 3aaa-
Yamu, NpPaBUbHO 0BGOCHOBLIBATL MPUHSTHIE PELLEHNS.

OUueHKy «Xopowo» 3acnyxuBaeT CTYAEHT, TBEpAO 3HaKLWUA NPOrpaMMHbI MaTepuan OUCUMNIVHSI,
rPaMoTHO K MO CyLLEecTBY manaratowmii ero. He cnegyet gonyckaTb CyLECTBEHHbLIX HETOYHOCTEN MpU OTBE-
Tax Ha BOMPOCbI, HEO6XOAMMO NPAaBUMBLHO NPUMEHSITbL TEOPETUYECKUE MONOXKEHUS MPU PELLEHUN MpaKTUYe-
CKWUX 3ajad, BNagaeTb onpeaeneHHbIMU HaBblkaMyu U IpUeMaMm UX BbINOMHEHUS.

OueHky «ydoernemeopumesibHO» NONy4yaeT CTYOeHT, KOTOpbIi UMeeT 3HaHMS TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCNbITbIBaeT 3aTPyAHEHWS NPU PELLEHNM NpaKTUYecknx 3agad. B oTee-
Tax Ha MOCTaBIEHHble BOMPOCHI CTYAEHTOM AOMyLleHbl HETOYHOCTW, AaHbl HEAOCTATOYHO MpaBWUSbHbIE
hopMynNUpPOBKN, HapyLLEHa NocneaoBaTeNbHOCTL B U3NOXEHUM NPOrpaMMHOro Matepuana.

OueHka «HeydoeriemeopumesibHO» rOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HauYUTENbHON YacTu Ma-
Tepvana no AWCUMNIMHE, OMNyCcKaeT CyLleCTBEeHHble OWNOKM B OTBETaxX, He MOXET PeLUnTb NpakTu4eckme
3aauv uUnu peLuaeT Ux ¢ 3aTpyaHEHUSIMU.

BbicTaBneHWe oueHKM OCyLLeCTBASIETCS C y4eTOM ONUCaHusl NoKasaTenen, KpMTepmeB 1 WKan oueHuBa-
HUS KOMNETEHLUMI Mo ANCLMNIIMHE, NPeACTaBreHHbIX B Tabnuue 1.2

10. UHdbopmaunoHHoe n metToguveckoe oGecrneyeHne y4eGHOro npouecca No AucuunnvHe

B cooTBeTCTBUM C AENCTBYIOLLMMM rOCY4APCTBEHHLIMU TpeboBaHUAMK Ana peanu3aunm y4yebHoro
npovecca no avcumniuHe obecneuymnBatoLLern kadeapor paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCS
y4yebHo-meToanyeckun komnnekc (YMKL), cooTBeTCTBYHOLNIA AaHHOW paboyen nporpaMme u npunaraembii
K Hen. MNpwu paspaboTtke YMKL kacbeapa pyKoBOACTBYETCH YCTAaHOBMEHHbIMM YHUBEPCUTETOM TpeboBaHMAMM
K ero CTpykType, cogepxaHuto n ocdopmnerumio. B coctaB YMK[ BxogAaT nepeyvmcrneHHble Hke u apyrue
WUCTOYHUKMN Y4eBHOM 1 y4ebHO-MeToanYeCckon nHpopmaumm, cpeacTaa HarnsigHOCTU.

OnekTpoHHasa Bepcusa aktyaneHoro YMK[, agantupoBaHHas ans oby4varolmxcs, BbICTaBMASETCA B
UHOopMaLUNOHHO-06pa3oBaTensHON cpeae yHuBepcuTeTa.

NMEPEYEHDb
nuTepaTtypbl, pPEKOMeHAYyeMOMn ANA U3yYeHUs AUCLUUNIIVHDbI

B51.B.04.02 Hacocbl 1 HACOCHbIe CTaHLUU

ABTOp, HanmeHoBaHue, BbIXOAHblEe AaHHbIE ﬂ,OCTyI'I

XKyp6a, M. I'. BogocHabxeHue. INpoeKkTupoBaHue cuctem n coopyxeHun. B 3 1. T.
3. Cuctembl pacnpegeneHus u nogaym sogbl : ydedbHoe nocobue / XKypba M. I,
Cokonos J1. UN. , FoBopoBa XK. M. - n3g. 3-e, nepepab. u gon. - Mockea : N3pgatens- | http://www.studentlib
ctBo ACB, 2010. - 408 c. - ISBN 978-5-93093-278-6. - TeKCT : 9NEeKTPOHHBbIN. - rary.ru

URL: https://www.studentlibrary.ru/book/ISBN9785930932786.html. - Pexum go-
cTyna: no nognucke.

Kyp6a, M. I'. BogocHabxeHue. MNpoekTupoBaHue CUCTEM U COOpYxeHu. B 3 1. T.
1. Cuctembl BogocHabxeHusl, BO403abopHbIe COOpYXeHus : yuebHoe nocobue /
XKyp6a M. I"., Cokornos J1. U. , FoBoposa XK. M. - usa. 3-e, nepepab. n gon. -
Mockea : M3gaTenbctBo ACB, 2010. - 400 c. - ISBN 978-5-93093-210-7. - TekcT :
ANEKTPOHHbIN - URL.: :
https://www.studentlibrary.ru/book/ISBN9785930932107.html. - Pexum goctyna:
no nognucke.

http://www.studentlib
rary.ru

KopueBckas HO. B. Teopusi, KOHCTPYKLUM U UCTIbITAHWUS BOOONOABLEMHbLIX MaLUWH |
y4ebHoe nocobue / KO. B. KopueBckas ; Om. roc. arpap. yH-T. - Omck : N3g-Bo Owm- HCXb
F'AY, 2011. — 88 c. — TeKCT : HeNnoCcpPeACTBEHHbIN.
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Kopuesckas, 0. B. Hacocbl n HacocHble cTaHumm : y4ebHoe nocobue / HO. B. Kop-
yeBckas, I'. A. MopenkuHa. — Owmck : Omckun F'AY, 2015. — 73 c. — ISBN 978-5-
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NMPUNOXEHUE 1
®dopma TUTYNLHOro NUCTa pacyeTHo-rpacduyeckom padboTbl

depnepansbHoe rocynapcTBeHHoe BlompkeTHOe obpa3oBaTenbHoe ydpexaeHme Bbiclero obpasoBaHus
«OMCKMIN rocygapCTBEHHbIN arpapHbIi yHuBepcuteT nmenn MN.A. CTonbinnHa»

¢aKyJ'IbT6T arpoxmmMmmmn, no4yBoBedeHUA, 3KOJ10rmu, HpMpOﬂOOﬁyCTpOVICTBa 1 BOOOMNOJIb30OBaHNA

Kadenpa npmponoobycTponcTea, BOOOMOMNb30BAHUS U OXpaHbl BOAHbIX PECYPCOB

HanpaeneHne nogrotoBku: 20.03.02 MNpupogoobycTpoNcTBO 1 BOAOMNOSb30BaHNE

PacueTHo-rpadmyeckas pabota

no gucumnnmHe Hacockl 1 HacocHbIe CTaHLUK

Ha TeMy:

BeinonHun(a): cT. rpynnol

®no

MpoBepun(a): y4. cmeneHb, O0MKHOCMb

®no

Omck — r.
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MPUNOXEHMUE 2

denepanbHOe rocyaapcTBeHHOe GlogXeTHOe obpa3oBaTenibHOe yupexaeHue

BbiCLlero o6pasoBaHus
«OmMcKMI rocyaapCTBeHHbIN arpapHbin yHUBepcuteT uMmeHu MN.A. CtonbinMHa»

Oonon no HanpaBneHuto
20.03.02 NMpupoaoobycTponcTBO U BOAOMNOJNIb30BaHMe
Kadeppa npupogoobyctponctTBa, BOAONONb30BaHUSA U OXPaHbl BOAHLIX PECYpPCOB

Pe3synbTaTbl NPOBepKU pacyeTHO-rpaduyeckon paboTbl
n cobecefoBaHUsA CO CTYAEHTOM NpU ee Npuéme

npenogaBaTtenem Kopyesckon KO.B., oOLEHT.
no gucuunnuHe bB51.B.04.02 Hacocbl 1 _HacocHble cTaHLumn

OueHo4HoEe 3akntoveHne npenogaBsarend

no JaHHOM KOMMOHEHTE

Ne OueHnBaemas komnoHeHTa PI'P n/unn
a/n paBOThI Hap Heil OHa cchopmupoBaHa Ha ypoBHe
BLICOKOM cpenHem MUHMMarnbHO HWXe
NpMemMsIeMOM | MpPUEMIIEMOTO
1 CobntogeHune rpaduka BbinonHeHus PP
2 CooTtBeTcTBUE cogepxaHunsa PI'P Teme
3 MonHoTa 1 rmybuHa packpbITUs
CTteneHb cobrntogeHns CTyaeHToM o0Lmx
TpeboBaHuWii:
4 - K 0(hopMIIEHNIO
-K OPOPMITEHUIO CNUCKA NCTOYHMKOB MH-
dhopmMaLm, NCNoNb30BaHHbIX NPU Hanu-
caHum
5 CTeneHb CaMOCTOATENBHOCTM CTYAEHTa
npu nogrotoeke PI'P
6 YpoBeHb NOHUMaHUA CTYAEHTOM OTpa-
XéHHoro B PI'P maTepumana, NposiBreHHbIN
npu cobecegoBaHnn
7 YpoBeHb KOMMYHUKATUBHBLIX HABbLIKOB,
NPOAEMOHCTPUPOBAHHbLIX CTYAEHTOM MpK
cobecenoBaHumn
3aknroyeHue npenogaBaTens
(6ama)
Begywun npenopasartens AUCUMNNHBI KO.B. KopueBckas
(modnucsk) N.0.®amunus
CtyoeHT
(modnucsk) N.0.®amunus
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OEAOEPAINIBHOE NOCYOAPCTBEHHOE BIOOXETHOE OBPA3OBATEJNIbHOE YYPEXOEHUE
5 BbICLWIEIoO OBPA30BAHUA
«OMCKUN TOCYOAPCTBEHHbLIN ATPAPHBIA YHUBEPCUTET um. N.A. CTOJIbINMUHA»

Kadcdegpa MpuponoobycTponcrBa, BOAONONb30BaHUA U OXPaHbl BOAHbIX PeCypcoB

Onor no HanpaBneHuto 20.03.02 — MpupoaooOyCcTPOMCTBO U BOAONOSNIb30BaHUe

KYPCOBOW NPOEKT

no aucumnnumHe Hacocbl 1 HACOCHbIE CTaHLUMU

Tema: «cornacHo 3agaHus, nony4yeHHoOro Tuna HaCOCHOW CTaHUUX U BOOOUCTOYHUKA»

CtyoeHT rpynnbl ®no

Hata caoaum K1

OtmeTka o gonycke K1

K 3awuTe:

Pykosogutens K KO.B. KopueBckas
[OOLIEHT, KaHA. C.-X. HayK,

[ata 3awuThbl

OueHka

OMCK —
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denepanbHoe rocyaapcTBeHHOe GlogKeTHOe obpa3oBaTenbHOe yupexaeHue

BbiCLlero o6pasoBaHus

«OMCKUI rocyaapCcTBeHHbIN arpapHbii yHUBepcuteT uMmeHu MN.A. CTonbinuHa»

Onor no HanpaBneHuto 20.03.02 — Mpupoaoo6yCTPONCTBO U BOAONONIb30OBaHNE

3A0AHUE

AnsA BbINONMHEHUA KYPCOBOIO NMPOEKTA

no AucuunivHe
Hacocbl 1 HacoCcHble cTaHUuKn

CTypeHT:

®.U.0.

Tema KypcoBOro npoekra

cornacHo 3agaHus, Nony4YeHHoro Tuna
HaCOCHOW CTaHLUU N BOOAOUCTOYHUKA

Cpok cpayu CTyOeHTOM
HOW KypCOBOro NpOeKTa

Ha BblnyckalLLyo kadeapy:

BbIMOSHEH-
Do 20 r.

OcHoOBHbIe TpeboBaHUA

K BbIMOSIHEHUIO KYPCOBOIro NpoeKTa:

2

1. Obwme TpeboBaHUSA
K CTPYKType KypCOBO-
ro npoekra:

4. KomnoHoBKa COOPYXKEHUN rmgpoyana MaLLMHHOro
Bogonogbema. Beibop Tpacchl coopykeHun B 3aBUCUMOCTH
OT TOoMorpadUYecknx u rMaposioro-rMaporeoriorMyeckmnx
YCIOBUIA.
MpoekTupoBaHre BoA03abopHOrO COOPYXKEHNS.
MpoekTnpoBaHue HanopHoro Tpybonposoaa.
PacueTr n nogbop OCHOBHOro 00OpPyooOBaHUS HACOCHOM
cTaHuun.
8. [MpoektvpoBaHWe  3aaHUs HacoOCHOM  CTaHuuu "
onpeferneHne ero OCHOBHbIX Pa3MepoB.
9. PacueT 1 nog6op BCrNoMoraTenbHOro rmapoOMeXaHUYecKoro
obopynoBaHus.
10. Pacuer " nonbop obopynoBaHus HamnopHOro
TpybonpoBogaa.
8 — 3aaHne HacocHoM cTaHumm (B Tpex Npoekumsix) ¢ pacrno-
noxeHvem o60opyaoBaHMs U NPUMbIKAIOLLIMX COOPYKEHUN (YepTex
dopmarta A1);

Nou

2. KnroueBble Tpebo-
BaHusA

K CoAepXXaHuI Kypco-
BOro npoekTa:

- MpoekTnpoBaHne BOAONPOBOAHOWN HACOCHOW CTaHLUK

3. O6wme TpeboBaHuUA
K HanMcaHuIo Kypco-
BOro NpoekTa:

- ABTOpCKas CaMOCTOATENbHOCTb; MOJIHOTA UCCIef0BaHUS.

- BbicokuI TeopeTnyeckuin n NpakTMYeCKMin YpoBeHb BbIMOMHEHHOW
K.

- BHyTpeHHsAs normyeckasi CBsi3b; NocrnefoBaTeNlbHOCTb U3MNOXKEHUS
mMaTtepuana Tekcta KI1.

- [pamMOTHOE N3NOXEHNE TEKCTA HA PYCCKOM NIMTEPATYPHOM A3bIKE.

4. UcxoaHble fgaHHble
ANA HanucaHus
KYpPCOBOrO NpoeKTa:

MoTpebHocTb B Boge Q=.............. M3 /yac.

MCTOYHMK BOOOCHABXKEHNS P. .. npeacraensaeT cobon
paBHUHHYIO peky. CpegHue rmybuHbl konebnotea ot 2,5 go 5,0 m.
MwuHumaneHas rnybrnHa y mecta Bogo3abopa JoXoauT A0 .............
M. MakcumarnbHble U MUHUMArbHbIE pacyeTHble YPOBHW BOAbI B

peke, BblpaXeHHble B OTMeTKax, paBHbl: YBB............ M,
YHB........... M

[eonorma wn rugporeonorna: bepera w©n  noxe  CroXeHbl
< T PR Mo Tpacce
COOpYXeHUI rPYHTbI npeacraene-
o
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OKOHYaHue

1 | 2

5. Tpe6boBaHUA K KOMNOHOBKE U OPOPMNEHUI0 KYPCOBOIO NPOeKTa

M3noxeHbl B METOANYECKUX YKa3aHUAX no HanucaHuio Krl

6. MnaH-rpacdmk BbLINOMHEHUA KYPCOBOro NpoeKTa:

1) PaspaGoTaTb COBMECTHO C PyKOBOAUTESNIEM KYpPCOBOrO NpoekTa (BeayLuMm npenogasa-

Tenem no ANCUUNIINHE), PYKOBOACTBYSICb CpOKamMu peanusaumm OCHOBHbIX 3TanoB Bbi-
nonHenus Krl

2) Bknountb B cocTas [MpunoxeHni K KYypcoBOMY MPOEKTY

7. Tpe6oBaHusA, CBA3aHHbIE C 3alUUTON KYPCOBOro NpoeKTa

1) B xope 3awmThbl N0 KYpCOBOMY NPOEKTY NPOAEMOHCTPMPOBATb:

[oTOBHOCTL pelaTb NnpodeccuoHaneHble 3agayuun, npegycmotpeHHole ONMOIM no
HanpasneHuto 20.03.02 — MNpnpoaoobycTponcTBO 1 BOOOMNONb30BaHME:

- CnocoBHOCTLIO NCMNoNb30BaTh METOAbI NPOEKTUPOBAHUA NHXKXEHEPHbIX COOpy)KEHVIVI, nx
KOHCTPYKTUBHbIX 3J1IEMEHTOB

- CnocoBHOCTb MCNoNb3oBaTh NOMOXEHUS BOAHOIO M 3€MENbHOro 3akoHoaaTenbCcTBa 1

npaBunI OXpaHbl MPUPOLHbLIX PECYPCOB MPX BOAOMNOMNB30BaHMM U OBYCTPOCTBE NpUpOa-
HoW cpeapl

2) [Opyrve TpeGoBaHUA N3NOXEHbI B METOAUYECKUX YKa3aHUSX

[ata Bbloauun 3agaHus

PykoBoanTenb KypcoBOro NpoekTa,
y A yp P KO.B. KopueBckas
OOLIEHT, KaHf. C.-X. HayK

3agaHune K UCMOMHEHNIO NPUHAN

CtyoeHT ®.1.0.

36



OLEHOYHbIV NUCT
NMPOBEPKU KYPCOBOIO NPOEKTA

CTyneHT o4Hou ¢hopMbl 0OyYeHUs o.1N.0.

6e3 HapyLlleHus / ¢ HapyleHNeM yCTaHOBMEH-

KypcoBoii NpoeKT caaH Ha NpoBepky HBIX CPOKOB

A. MoanemeHTHaA oUeHKa npeacTaBneHHoN Ha npoBepky KI

KayecTBeHHas xa-
paKTepucTuKa ane-
meHTa KIM*

Hanwuue paHHoOro

dnemenTel K anemenTa B K (+/-)

TuTynbHBIN NNCT

3apaHue Ha KI1

Macnopt

OLEHOYHBIN NTMCT NPOBEPKM KYPCOBOTO NMpoeKTa

PesynbTaTbl NPOBEPKK M 3aLLMTLI KyPCOBOIO MPOEKTa

AKT NpOBEPKN Ha Hann4ne 3aMMCTBOBaHUN

CopepxaHue

Beepnenue

1. KomnoHoBka coopyeHui ruapoyana MalunMHHOrO BO-
ponogbema. Beibop Tpacchl COOpYyXeHWIn B 3aBUCUMO-
CTW OT Tonorpacnyecknx 1 rmaposoro-
rMApPOreoniorMyecknx ycrnoBum

N

[MpoekTnpoBaHne BOA03abOPHOrO COOPYXEHUSsI

w

MpoeKTpoBaHMe HaNopHOro TpyGonpoeoaa

4. PacueT 1 noabop 0CHOBHOIO 06OPYA0OBAHNA HACOCHOM
CTaHLmMK

5. MpoekTupoBaHue 3haHns HaCOCHOM CTaHLUM 1 onpe-
AereHve ero 0OCHOBHbIX pa3mMepoB

6. Pacuet 1 non6op BCrnomoraTensHOro rmapoMexaHunye-
ckoro o6opyaoBaHns

7. Pacuet n nog6op o6opynosaHust HanopHoro Tpy6o-
nposoaa

3aknto4yeHune

Cnucok nuTeparypbl

[ononHuTenbHble 3neMeHTbl, BKINO4YéHHbIe B KI1

30aHne HacocHoW cTaHumu (B Tpex Npoekumsix) ¢ pacno-
noxeHnem obopygoBaHUS U NPUMbIKaIOLLKUX COOPYKEHWUN
(yepTex cpopmata A1)

B. MNokasaTenu KayeCTBeHHOWM XapaKTepucTnkKn gOKymMeHTa B LieqioMm

B.1 YpoBeHb npeactaBneH- | (NONHbIA OXBaT / NpakTu- B.2 [lokasaTenbHOCTb | (He Bbi3blBaeT COMHe-
HOCTM (MONTHOTa OTPaXEHUS) | YECKM MOMHBIN OXBaT/ HE | BbIBOAOB U 0OOCHO- HWI / BbI3bIBAET HEKO-
B KI' npegycMoTpeHHbIX MOnMHbIA OXBaT) BaHHOCTb peKkoMeHaa- | Topble COMHEeHUs/
pasfgenos: Uun: BbI3bIBAET COMHEHUS)
6.3 O6wwnin ypoBeHb rpa- (BbICOKMIA / b.4 TBopueckuin noa- (nmeeT mecTo /
MOTHOCTU U3NOXEHNsI TeKCTa | NpueMrnembli / X0 K (POPMMPOBAHNIO | HE NMPOSIBIIEH)

KI: HenpueMnemblin) KI:

* PekoMeHAyeMasi LWWIKana Ka4eCTBEHHbIX XapaKTePUCTUK 3NIEMEHTOB paboThbl M YCNOBHbIX 0603Ha4e-
HWUW NO HeWn:

CT - cooTBeTCTBYET YCTaHOBMNEHHbLIM TpeboBaHnAM; OT — 4YaCTUYHO OTKIOHSETCS OT YCTaHOBMEHHbIX Tpe-
6oBaHun; MT — cyLLeCTBEHHO OTKIOHAETCHA OT YCTaHOBMEHHbIX TpeboBaHUii, HO He HUXKe npedenbHO O0-
nyckaemoro ypoBHsi; HMT — oTknoHeHne 0T yCTaHOBMNEHHbIX TPEGOBaHWMIA HMXKE [OMYCKAaeMOro YpOBHSI.

OBLUME BbIBObl MO UTOI'AM NMPOBEPKMU KI:

KypcoBol NpoeKT NoATBepXAaEeT BbIMNOSHEHWE CTYAEHTOM NPeAyCMOTPEHHOW NPOrpaMMon AUCLUMIMHbI
paHHoro Buaa BAPC B nonHoMm 06bE€me

3AMEYAHUA MO KYPCOBOMY MPOEKTY:
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PykoBoauTe/Ib KypcoOBOro MpoeKTa

O.B. KopueBckast
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DenepajibHOE TOCYAAPCTBEHHOE OKOIKeTHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIET0 00pa30BaHUA
«OMckuii rocynapcTBeHHbI arpapubiii yausepcuter uMenn ILLA. CToabimuna»

OIIOII no HanpaBJIeHUIO MOATOTOBKH

20.03.02 IIpupoa0o0ycTPoOCTBO U BOAONOIb30BAHNE

Kadenpa npuponoodycTpoiicTBa, BOJ0N0Jb30BAHUSA U OXPAHBI BOJHBIX PECYPCOB

npenoaasaresiem Kopuesckoii 10.B., o1, kaHja.c.-X. HayK.

PE3YJIbTATBI IPOBEPKHU U 3AIIUTHI KYPCOBOTI'O ITPOEKTA

no gucuumanae 51.B.02 Hacockl 1 HaCOCHBIE CTAHIIUU

KoimmuectBo 0anios

11\/%)1 Kpurepuii oieHKH KypcoBOTO ITPOEKTa MakcumansHo | Pesynbrarsl nmposep-
BO3MOXHOE KU ¥ 3aIUTHI
1 |Coaep:xanue KypcoBOIro npoexKra 40
1.1 |CtpykTypa u comepkaHne KypcoBOT0 MPOEKTa 20
19 OO0OBeM 1 Ka4eCTBO BBIIOJTHEHUS rpadHuecKOi yacTH 15
Y WJUTFOCTPATHBHOTO MaTeprasa
1.3 |OOmwmii ypoBeHb TPAMOTHOCTH U3JIOKESHHS 3)
2 |OdopmiieHHE KYpCOBOro MPOEKTA
(B cOOTBETCTBHH € TPeOOBaHUAMH MeTOAMYECKHX 10
pexomenaanuii no ogpopmiiennio PI'P u KII)
2.1 |Odopmiienue rpadhudaeckoil yacTu paboThI 3)
2.2 |OdopmiieHHe 3aroj0BKOB, Ta0IHIL, GOpMYII 3
2.3 |KoppekTHOCTh oopmiieHHs OHOIHOTrpaduuecKoro 5
OIMCAHMSI U CCBHUIOK
3 [3amuTa KypcoBOro nmpoekra 50
3.1 | CTpyKTypupOBaHHOCTb U JIOTHYHOCTH JIOKJIa/1a 15
3.2 |Hcnonp30BaHue 1EMOHCTPAIIMOHHOIO MaTepHrasa 15
3.3 |YeTKOCTh M apryMEHTUPOBAHHOCTb ITPH OTBETE HA BO- 20
IPOCHI WieHOB KoMuccu 1o 3amure KII
HTroro 100

DopMUPOBAHUE UTOTOBOM OLIEHKH B COOTBETCTBHUU C
KOJIMYECTBOM OalsioB

90-100 — oreHKa «OTIIMYHOY
75-89 — olieHKa «XOPOIIO»
60-74 — oreHKa «yJOBJICTBOPHUTEIh-

HO»

< 60 — moBTopHas 3ammra KI1

KypcoBoii npoeKT NPpHHAT ¢ OLIEHKOM:

(omauuno, Xopouio, y0061emeopUmenbHo)

(Oama)

Benymuii npenoaaBaTenb JACIUILIMHBI

(noonucv)

(1.0. Damunus)

CtyneHnt

(noonucv)

(U.0.Pamunus)
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