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BBEAEHME

1. Hactoswee v3gaHvne sSBNsieTCA OCHOBHbIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4eb-
HO-METOAMYECKOro KOMMeKca no QUCUUNIMHE B COCTaBe OCHOBHOM NpodeccrMoHanbHoi obpa3oBaTernibHON
nporpaMmmsl Bbicliero obpasosarus (OlNOMM BO). OHo npegHasHadyeHO cTaTb ANst HUX METOANYECKON OCHO-
BOW MO OCBOEHWIO AaHHOW AUCLMMAVHBI.

2. CopepxaTtenbHON OCHOBOM Ansi pa3paboTkM HACTOALMX METOAUYECKMX YKa3aHWi nocnyxuna
Paboyas nporpamma gUCUMNNUHBI, YTBEPXKAEHHAS B YCTAHOBNEHHOM NOpPSKe.

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

4. Ooctyn oby4yatomxcs K aNeKTpOHHOM Bepcun MeToanyeckmx yKazaHui no M3y4eHuo gucLmnim-
Hbl, 0becneyeH B aNEKTPOHHOWN MHAOPMaLMOHHO-00pa3oBaTenbHOM cpeae yHuBepcuteTa.

[Mpn 9TOM B SMEKTPOHHYO BEPCUID MOryT ObiTb BHECEHbI TEKYLUME W3MEHEHUS U OOMOSIHEHUS,
HarnpaBfeHHble Ha NOBLILLEHNE KaYyeCcTBa HACTOSALLMX METOANYECKNX YKa3aHW.

YBaxaemble obyuatrowmecs!

Mpuctynas k n3yyeHuto HoBon aAns Bac yyebHOW OUCLMNMMHBI, HAYHUTE C BOYMYMBOIO MPOYTEHUS
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL ee ponb B Bawwem obpasoBaHum.

O3HakoMUBLUMNCE C OpPraHnM3aumMoHHbIMM TpeboBaHMAMN kKadeapbl MO 3TOW ANCUUNIIMHE U COM3MEPUB
C HUMK cBOM cuibl, Bbl cMoxeTe caenatb OCO3HaHHbIV BbIOOP COOCTBEHHOW TaKTUKWM KU cTpaTernm y4ebHom
aeaTenbHocTh, ybepeub camux cebs OT Hepa3yMHbIX pPeLLEHMI MO OTHOLLEHMIO K HEN B Ha4arne cemMecTpa, a
He Toraa, Korga yxxe ctaHeT no3gHo. VMcnonb3ys aTu ykasaHus, Bel 6€3 4ONonHUTENbHBIX OCIOXHEHWIA MO-
pongeTte K NpOMEXYTOYHOW aTTecTaumv no 3TOW AMCUMNIIMHE. YCNELWHOCTb aTTecTaumMmn 3aBuUCKT, Npexae
Bcero, ot Bac. Ee 3anor — puTMuyHas, ueneHanpasneHHas, BoymumBas yyebHas pabota, B uensax obecne-
YeHUs KOTOPOW M pa3paboTaHbl 3T METOANYECKUE YKa3aHWS.



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

YyebHas gucuunnuHa otHocuted K gucumnnudam OlMOIMT yHuBepcuteTa, cocTaB KOTOPbIX onpeae-
nsetcst By3om 1 TpeboBaHmnamu OProcC.
Yenb ducyunnuHbl — opMmpoBaHMe KOMMeTeHLMIN B 06nacTM TEOPETUYECKNX OCHOB U Npro6-

PETEHUSI HABLIKOB MPOEKTUPOBAHMS MENMOPATUBHBIX HACOCHbLIX CTaHLWNA.

B xo0e oceoeHust QucyuniuHbl 06y4arousulicsi OOJIKeH:
MMEeTb LeNIoCTHOEe npeacrtaBneHne o MenmopaTuBHbIX HACOCHbIX CTaHLUUAX;

BnageThb:

06pa6OTKI/I pe3ynbTatoB NCNbITaHMI HACOCHbIX YCTaHOBOK;

3HaTh:
CTaHUMIA;

MeTogamMn UHXeHepHbIX pacyeToB coopy>|<eHvu7| MenmopaTnBHbIX HACOCHbIX CTaHUUN u

KOHCTPYKUMN OCHOBHbIX HAacoCOB, KOHUENuUMnM npoeKkTnpoBaHnA MenmnopaTtMBHbIX HAaCOCHbIX

yMEeTb: MNMpon3BOAUTb pacHeTbl OCHOBHbIX 3JIEMEHTOB MEJTMOPAaTUBHbLIX HAaCOCHbIX CTaHUMN 1 BbIOK-
paTb Hanbornee BbIrogHOE HAaCOCHOE 060py,£lOBaHVIe.

1.1.MepeyeHb KOMMNETEHUUIN C yKa3aHMeM 3TanoB uX (hOPMUPOBAHUA B pe3ysibTaTe OCBOEHUA y4veb-

HOM AUCLUNNUHDI:

KomneTteHuun,
B (hopMUpoOBaHUM KOTO-
pbiX 3ageACcTBOBaHa guc-

Kop v Haume-
HOBaHue WH-
AuKaTtopa go-

KoMMoHeHTbI KOMNeTeHLUMUH,
dhopmMrpyeMble B pamkax g4aHHOW AUCUMUNIIVHBI
(kak oXXmMaaemblil pe3ynbTaT ee OCBOEHUS)

uunnvHa .
CTUXEHUN
3HaTb W NOHU- ymeTb Aenatb BNafleTb HaBbIKaMK
Kon HauMeHoBaHue KOMMeTeHLuUn ~
mMaTb (oevnicTBOBaTh) (MMeTb HaBbIKKM)
1 2 3 4
lpogheccuoHanbHbIe KOMMIemeHyuu
MK-1 CnocobeH k opra-
Hu3aumm padot no | UO-3pk1  ocy- | 3HaTb 1 NOHK- YmeTb npousBo- | Bnagetb metogamm
akcnnyaTauum LecTBNseT Me- | MaTb 6a3oBble | AMTb pacyeT W | NPoBeAeHMUs pacude-
MenMopaTUBHbIX ponpuaTUa MO | KOHUEenumm COCTaBnATb  pa- | TOB OCHOBHbIX 3se-
cuctem NOBbILLEHNIO npoeKkTupoBa- boune yepTexu | MEHTOB MenMopa-
paboTtocnocob- | HUA coopyxe- OCHOBHbIX  3rie- | TUBHbIX HACOCHbIX
HOCTU  MEenuo- | HUW Menuopa- MEHTOB  Menuo- | cTaHuun
paTMBHbIX  CU- | TUBHbIX HACOC- | PaTUBHbLIX Hacoc-
CTEM. HbIX CTaHLMI HbIX CTaHL I
MK-2 CnocobeH k opra- | UO-2nc,  ocy- | 3HaTb U NOHU- YMeTb Bblbupath | Bnagetb mMeTogamu
HU3aLUMM KOMMMeK- | WecTBNsSeT Bbl- | MaTb KOHLEN- Haubonee Bbl- | MH)XXEHEPHbIX pacye-
ca paboT no me- | Gop  TEXHOMO- | LMK KOMMOHOB- | rogHOE HAaCcOCHOe | TOB MeNMOpaTMBHbIX
nvopaumm 3eMenb | T’Min  (TEXHOIMO- | KN COOPYXXEHUN | obopyagoBaHue, HACOCHbIX CTaHLN
CenbCKOX03sM1- rMYecKmnx pe- | menvopaTue- onpegensAtb  oc-
CTBEHHOIO Ha3Ha- | LWEHWUA) MpPOBE- | HbIX HACOCHbLIX | HOBHblE napa-
YyeHus JeHna  Menuo- | cTaHuui n MEeTpbl HaCoCoOB
pauun 3emenb | onpegeneHust
CenbCKOXO035M- MX OCHOBHBbIX
CTBEHHOIO napameTpoB
Ha3Ha4YeHus




1.2. OnucaHue nokasatenen, KpuTepmeB 1 LLKan oLEeHUBaAHUA M 3TanoB hopMMPOBaHUA KOMNETEHLMI B paMKax ANCLMNINHBI

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMeTeHUMsA He chopmu-

poBaHa MUHMManbHbIN cpepHuii BbICOKUIA
OueHkM chopMUMPOBaAHHOCTU KOMMNETEHLMI
2 3 4 5
OueHka «Heydosenemeopu- | OueHka  «ydoenemeo- | OueHKa «xopowo» OueHKka «omnu4yHo»
V— MokasaTens oue- | M€/1bHO» p)é/meano» GopHb! 1 Cpes-
Whpeke u HUBAHUSI — 3Ha- apakTepucTmka chopMUPOBAHHOCTN KOMMNETEHLIMM
HasBaHue Topa foctu- | MHANKaTOpbI KoMne- HISI, yMEHMS!, KomneTeHuus B NOMHOM ChopMUPOBaHHOCTb CchopMUPOBaHHOCTL kOM- | COpMUPOBaHHOCTL koM- | CTBa KOHTPONA
KomneTeHLyn | KEHMM KOMME- TeHunn HaBblk/ (Bnage- | Mepe He chopmmpoBaHa. KOMMeTEeHLN CoOTBET- neTeHLWN B LIeNOM COOT- MeTeHLWN NONTHOCTbLIO opmupoBanms
TéHUMM HIsT) VMeroLmxcst 3HaHuiA, yme- CTBYEeT MUHMMAambHbLIM BETCTBYET TpeGoBaHMAM. cooTBeTcTByeT TpeGosa- KoMneTeHuun
HWIA N HaBbIKOB HeJoCTaTou- TpeboBaHusaMm. Nmeto- Mmetoumxcs 3HaHui, yme- HUAM. Vimetomxcs 3Ha-
HO AN peLUeHns npakTuye- LLIMXCS 3HAHWI, YMEHWN, HUWIN, HABbLIKOB N MOTMBa- HWUA, YMEHWI, HaBbIKOB 1
CKMX (NnpodheccrnoHanbHbIX) HaBbIKOB B LieNoMm J0- LMK B LLeNIoM JOCTaTOYHO MOTMBALMW B NOSTHOW Me-
3agad CTaTO4HO NS peLleHns NS pelleHust ctaHgapT- pe JOoCTaTo4HO Ans peLle-
npakTnyeckmx (npodec- HbIX MpaKTU4ecknx (npo- HWSA CINOXHbIX NpaKTnye-
CVOHanbHbIX) 3ada4 deccroHanbHbIX) 3agay CKkux (npodeccroHanb-
HblX) 3agad
KpuTepumn oueHnanus
MonHoTa 3HaHun 3HaTb U NoHU- He 3HaeT 6a3oBble koHuen- | MoBepXHOCTHO 3HAKOM C 3HaeT NpMHLMMbI NPOEkK- 3HaeT NpuHUWMbI NPoek-
MaTb 6a3oBble L1 NPOEKTUPOBaHNS CO- 6a30BbIMM KOHLENUMAMM TUPOBaHWS COOPYXXEHUI TUPOBaHWS COOPYXKEHUI
KOHLenuum npo- OPY>KEHWI MENUOPaTUBHbIX NPOEKTUPOBaHNS CO- MenMopaTUBHbIX HAcoC- MenMopaTMBHbIX HAacoC-
EeKTUpOBaHUS HaCOCHbIX CTaHUMIN OpYyXeHuI MmenunopaTuB- HbIX CTaHLMI HbIX CTaHLUIA, OCHOBHbIE U
COOPYXXEHUI Me- HbIX HACOCHbIX CTaHLMI [OOMNONHUTENbHbIE NoKa3sa-
NMOpPaTUBHBIX Tenu Ans OLEHKN pe3ynb-
HaCOCHbIX CTaH- TaToB
MK-1 Cnoco- | WA-3nk1 ocy- _ umn TecTupoBaHue;
Gen Kk opra- Hanuune ymenun YMeTb NpounsBo- He ymeeT nponsBogutb [MoBEPXHOCTHO 3HAKOM C YMeeT cocTaBnaTb pabo- YMeeT npon3BoauTb pac- PacueTtHo-
HM3aLN ecTenaeT me- OuTb pacyeT u pacyeT u coctaBnsiTe pabo- MpvHLMNamMu cocTaere- yme YepTeXM OCHOBHbIX YeT 1 cocTaBnsATb paboune rpaduyeckas
paboT o pONpUSTUS Mo COCTaBnATb pa- yre YepTEXN OCHOBHBIX HKsA paboumnx YyepTexen 3MeMEHTOB MenuopaTme- YepTeXn OCHOBHbIX are- pabora;
SKCINyaTa- NOBBILLEHIO boune yepTexu 3IIEMEHTOB MeNOpaTNBHbIX OCHOBHbIX 31IEMEHTOB HbIX HACOCHbIX CTaHLMI MEHTOB MeMMopaTUBHbIX TeopeTnyeckue
OCHOBHbIX 3ne- HaCOCHbIX CTaHUMIN MenMopaTUBHbIX Hacoc- HaCOCHbIX CTaHLUWI BOMpPOCHI 3K3a-
ummn - Menuo- paboTocnoco6- o
PATHBHLIX MEHTOB Menuopa- HbIX CTaHLiA MEHaLMOHHOro
HOCTU Menuopa- TUBHbIX HACOCHbIX 3ajaHna
cuctem 9
TUBHbIX CUCTEM. CTaHUunn
Hanuune HaBbIKOB Brnapgetb meTo- He Bnageet HaBblkamu npo- Bnapeet HaBbikamu Bnapeet HaBbikamu npu- YBepeHHO BnageeT MeTo-
(BnapgeHuve onbiToM) | Aamu NnpoBeaeHus BEAEHUsi pac4eToB OCHOB- npoBeaeHVs pacyeToB MEHEHUNS TEOPEeTUYECKNX [amMu npoBeaeHust pacye-
pacyeToB OCHOB- HbIX 3N1IEMEHTOB Menunopa- OCHOBHbIX 311IEMEHTOB 3HaHWI B NpOBEAEHUN TOB OCHOBHbIX 3/1EMEHTOB
HbIX 311EMEHTOB TMBHbIX HACOCHbIX CTaHLUIA MenMopaTUBHbIX Hacoc- pacyeToOB OCHOBHbIX 3e- MenMopaTMBHbIX Hacoc-
MENUOPaTUBHbIX HbIX CTaHLUIA MEHTOB MeNMopaTUBHbIX HbIX CTaHLWI
HaCOCHbIX CTaH- HaCOCHbIX CTaHLWI
umn
MK-2 Cnoco- WA-2nk.. ocy- MonHoTa 3HaHun 3HaTb 1 NOHK- He 3HaeT koHLenumMmn kom- [MOBEPXHOCTHO OpUEH- CBoboaHo opueHTupyeTcs | B coBeplueHcTBe BriageeT TecTupoBaHue;
6eH k opra- LecTBnsieT MaTb KOHLenuum NMOHOBKW COOPY>KEHWUIA MEeNu- TUPYETCSsi B OCHOBHbIX B MPUHLMNAX KOMMNOHOBKM NPUHLMNaAMMU KOMMOHOBKM PacueTHo-
HW3auun BbIGOP TEXHO- KOMTMOHOBKU CO- OpPaTUBHBIX HACOCHbIX CTaH- MOHSATUAX KOMIMOHOBKU COOPY>XEHU MENMOPaTUB- | COOPYXXEHWUI MenmopaTuB- rpacuyeckas
KoMMreKkca nornn (TexHo- OpYXXeHu Menu- Ly 1 onpeaeneHns nx oc- COOpPYXXEHUI Mmenuopa- HbIX HACOCHbIX CTaHLMN 1 HbIX HACOCHbIX CTaHLMIA 1 pabota
paboT no TOMNYECKMX OpaTUBHbIX HOBHbIX NapaMeTpoB TUBHbIX HACOCHbIX CTaH- onpeaeneHnst UX OCHOB- onpeaeneHunst UX OCHOB- CuTyaumoHHasi
mMenvopaumn peLLeHnin) HaCOCHbIX CTaH- unn HbIX MapameTpoB HbIX NapameTpoB 3ajava aKk3ame-
3emernb npoBeaeHvs LuiA 1 onpegene- HaLMOHHOro




CEnbCKOXO- menuopauuu HUS! UX OCHOBHbIX 3apaHust
3A1CTBEHHO- | 3emenb ceflb- napameTpoBs
ro HasHaue- ckoxo3sn-
HUSA CTBEHHOTO
HasHaYeHus

Hanuune ymenui

YMeTb BblbupaTtb
Haubornee BbIroa-
HO€e HacoCcHoe
obopynoBaHue,
onpeaensitb oc-
HOBHblE MapameT-
pbl HAaCOCOB

He ymeeT BbIGMpaTh Hanbo-
nee BbIrOAHOE HAaCOCHOE
obopynoBaHue u onpeae-

NSATb OCHOBHbIE NapameTpbl

HacocoB

YMeeT BbIOMpaTh
Hambornee BbIrogHoOe
HacocHoe obopyaoBa-
Hue

YMmeTb BbibnpaTtb Hanbo-

nee BbIrOAHOE HAacOCHOE

obopynoBaHue, onpese-

NATb OCHOBHbIE MapamMeT-
pbl HacoCoB

YmMeeT HaxoauTb 1 o6oc-
HOBbIBATb Hanbornee Bbl-
rogHoe HacocHoe obopy-
[0BaH1e 1 onpeaensTb
OCHOBHbIE NapameTpbl
HacocoB

Hannyve HaBbikoB
(BnapeHue onbiToM)

Bnagetb meTo-
[aMn HXeHep-
HbIX pacyeToB

He nmeeT HaBLIKOB UHXe-
HEpPHbIX pac4yeToB Menvopa-
TUBHbIX HACOCHbIX CTaHLMIA

MmeeT HaBbIku NnoBepx-
HOCTHbIX pacyeToB Me-
NMOPaTMBHBIX HACOCHBIX

MmeeT HaBbIku pacyeToB
MennopaTuBHbLIX HAaCOC-
HbIX CTaHLUWUA

MmeeT HaBbIkV UHXeHep-
HbIX pac4eToB Menuopa-
TUBHbIX HACOCHbIX CTaH-

MennopaTUBHbIX ¥ BOAOMONb30BaHMs. cTaHumm uui.m rnybokoro aHanmsa
HACOCHbIX CTaH- pe3ynbTaToB pacyeToB.
umn




2. CTpyKTypa y4yeb6HOM paboThbl, coaepxaHue U TPYAOEMKOCTb OCHOBHbLIX 3/IEMEHTOB AuC-

UUNJINHDbI

2.1 OpraHusaumoHHas CTPYKTypa, TPYAOEMKOCTb U MaH U3yYeHUst OUCLMMIINHGI

TpynoemKocTb, Yac

ceMmecTp, Kypc*

Bug y4ebHon pabotbl

0YHag copma

7 cemecTp

1. KoHTakTHas pa6oTta
1.1. AyanTtopHble 3aHATUSA, BCEro 72
- nexkummn 20
- NpaKkTUyeckne 3aHATMS (BKNOYas cemmnHaphbl) 34
- nabopaTopHble paboTbl 18
2. KoHcynbTauum (B COOTBETCTBUN C y4EOHBIM NIAHOM)
2. BHeayauTopHasn akageMuyeckas pabora 36

2.1 ®dukcupoBaHHble BUAbl BHEayAUTOPHbIX CAMOCTOSTENbHbIX

paboT:
BbinonHeHve n cgava/3alimrta HAMBUAYanbLHOro/rpynnoBoro 3aga-
HUSA B BUge™™*

- pacyeTHo-rpaguyeckon paboTbl 12
2.2 CamocTosiTenbHOe U3y4yeHne TeM/BONpPOCOB NporpaMmmbl 12
2.3 CamonofroToBka Kk aygUTOPHbIM 3aHATUAM 6
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-

OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMbIX B paMKaXxX TEKYLLLETO KOH- 6
TPOMsi OCBOEHUS AUCUMMIUHBI (3@ UCKMIOYEHUEM YYMEHHbLIX 8 M.
21-2.2):
3. MopgroTroBka ¥ caava 3Kk3amMeHa No UToraMm OCBOEHUA AUCLU- 36
NNAWHbI
Yachbl 144
OBLLAA TpyaoeMKOCTb AUCLMMIIUHbI: 3aveTHLIE eAVANLE! 2

lNpumeyvaHue:

* — cemecmp — AN O4HOM Y O4YHO-3a04HOW POPMbI 0BYYEHUS, KYPC — ANS 3a04HON (HOPMbl OBYHEHNS;
** — KP/KI, pedepaTtal/acce/npe3eHTaumm, KOHTPONbHOM paboThl (4ns 06yvaroLmxcsa 3a04Hom hopMbl 00y4eHus1), pacyeTHo-

rpadgouyeckon (pacyeTHo-aHanuTUYeckow) paboTbl U ap.;

2.2. YkpynHEHHasi coaepaTtenbHas CTpyKTypa y4ebGHo AncumnnuHbl 1 obuias cxema eé peanus3aumm B y4ebHoM npo-
uecce
TpyooemkocTb pasgena u ee pacnpegeneHue no Buaam 3 L5
y4ebHomn paboThl, Yac. Q z o]
KOHTaKkTHasi pabota = o<
, AypautopHas paboTa BAPC o= Sk
g = 3aHaTUS £8s5slEe
Howmep 1 HaumeHoBaHue - 8 3 o S:225|:84
pasgena gUCLMMNAVHBL. g et ° 5 T8 d0T Sx9
YKpYrHeHHble Tembl pasge- | © [T 25 < g 3 £ C0S8EZRS
na °© |29 ¢ s g 3 < S3 |[s53E|R oo
== [} I o 9 [e) [ o Q>s © g 5
es8 g & |28 5 S| 23 |S¢= EQ
28" S |EB| 8 S 5 |22
g R ga| g = R
53 =7 = © 5 B3
N = =3
1 2 3 4 5 6 7 8 9 10 11
OuHasa hopma o6y4eHus
KoHCTpyKLMKN 1 Teopusi 12 2 - 10 10 - Qnek- MK-
1 | Hanbonee pacnpocTtpa- 22 TPOHHOE 1,
HEHHbIX BOAOMNOAbEM- Tectmpo- | MK-
HbIX MaLUWH BaHue 2
8 - - 8 4 - Onek- MK-
2 | WenbitaHua ueHTpobex- 12 TPOHHOE 1,
HbIX HACcOCOB TecTnpo- MK-
BaHue 2
4 2 2 - 2 2 Onek- K-
3 CxeMbl rmgpoysnos 6 TPOHHOE 1,
HaCOCHbIX CTaHLNI TecTupo- MK-
BaHve 2
4 Bopno3abopHble coopy- 14 10 4 6 - 4 2 Onek- MK-
XEHVS MENVOPaTUBHbIX TPOHHOE 1,




HaCOCHbIX CTaHLMI TecTupo- MK-
BaHue 2
"'mopomexaHunyeckoe u 22 4 18 - 6 4 Anek- K-
5 | dHepreTudeckoe ob6opy- 28 TPOHHOE 1,
[0BaHNE HACOCHbIX Tectupo- | [1K-
cTaHummn BaHne 2
10 4 6 - 6 2 Onek- MK-
6 34aHna MenvopaTuBHbIX 16 TPOHHOE 1,
HaCOCHbIX CTaHLNN Tectnpo- | [1K-
BaHne 2
4 2 2 - 4 2 3Anek- MK-
7 HanopHble Tpy6onposo- 8 TPOHHOE 1,
Obl HACOCHbIX CTaHLMI Tectupo- | K-
BaHne 2
OkcnnyaTauusi Menmo- 2 2 ) i ) i TS;HiK(;e an_
8 PaTUBHBIX HACOCHBIX 2 TecTUpo- I'Ik-
cTaHummn BaHMe >
MpomexyToyHas aTTe- 36 x x x x x x Ok3ameH
craumsi
WToro no auncumnnuHe 144 72 20 34 18 36 12

3. Obwue opraHM3auMoHHbIe TpeboBaHUs K y4eOHoM paboTe obyyatrowerocs

3.1. OpraHusauus 3aHATUI N TpeboBaHUs K yuebHOM paboTe obyuatrowerocs

OpraHu3aums 3aHATMI MO AUCUUNIIMHE HOCUT LUMKNMYecku xapaktep. o Tpem pasgenam npegycmort-
peHa B3aMMOyBsi3aHHas Lenodvka y4ebHbix paboT: nmekumsa — camocTosiTenbHas pabota obyvarowmxcs
(ayauTopHas v BHeayauTopHas). Ha 3aHaTusix CTygeHdeckas rpynna nonydvaeTt 3afjaHus U pekomeHaauunu.

[ns csBoeBpeMeHHON nomowm obyvarWwmmMcsa Npu M3yHeHUn OUCUMMMHBI Kadheapon opraHmnsyoTes
WHAMBMAYaNbHbIE U FPYNMNOBbIE KOHCYNbTaLUW, YCTaHaBMMBAETCS BPEMSI MPUEMa BbIMOSTHEHHbIX paborT.

YunTtbiBadg cTaTyCc AOUCUMMIMHBI K €€ MW3Y4EeHU0 NpPeabsBhsioTCA Creaylolne OpraHu3aunoHHbIe
TpeboBaHus;:

- 00s3aTenbHoe nocelleHne obyyatoLMMes BCEX BUOOB ayaAUTOPHbIX 3aHATUN;

- BeOeHVEe KOHCMEeKTa B XOA4€e NEKUMOHHbIX 3aHATUI;

- Ka4yeCTBEHHasi cCaMOCTOATENbHAs NOArOTOBKA K MPAKTUYECKUM 3aHATUSIM, akTMBHas paboTa Ha HUX;

- aKTUBHasi, pUTMUYHAs caMOCTOsITeNbHas ayauMTopHas U BHeayauTopHas paboTa obydatowlerocs B

COOTBETCTBUU C I'IJ'IaHOM-Fpa(bVIKOM, npencrtaBneHHbIM B Tabnuue 2.4; cBOeBpeMeHHad caada npeno-
daBaTtesiio OTYETHbIX JOKYMEHTOB MO ayguTOPHbIM 1 BHEAQYAUTOPHLIM BUOaM pa60T;

= B Cllydae Hanun4yuna nponyleHHbIX 06yqarou.|,vuv|c;| 3aHATMAM, Heobxoammo nony4nTb KOHCYNbTauuio

Nno NOoAroToBKE U OC*)OpMJ'IeHI/IIO OTAENbHbIX BUOOB 3a4aHui.

Ons yCcnewHoro oCBOeHuA OucuunniinHbl, o6yqarou.|,e|v|yc;| npegnararoTca y‘-le6HO-I/IHCbOpMaLWIOHHbIe
WUCTOYHUKKN B BUOE yqe6H0171, y‘-le6HO-MeTO£I,M‘-IeCKOl7I mTepaTtypbl NO BCeEM pasgenam.

1.2 Ycnosusa gonycka K 3k3ameHy

Ok3ameH sBnseTcs POPMON KOHTPOIS, KOTOPbIN BbICTaBNAeTcs obydatowemycs cornacHo «[lono-
XEHUS O TeKylleM KOHTpOmne ycrneBaemoCTW, MPOMEXYTOYHOW aTTecTauun obyyaromxcs no nporpammam
BbicLlero obpasoBaHusa (6akanaspuat, cneumanuTeT, MarucTpaTtypa) U cpegHero npodeccmMoHarnsHoro ob-
pasoBaHus B ®F60Y BO Omckuii TAY», BbINOMHMBLUEMY B NOMIHOM OObeMe BCe MepeyvvcreHHble B N.2-3
TpeboBaHna Kk y4ebHOM paboTe, npowewunn Bce BUAbl TECTUPOBAHUS, BbINOSMIHEHUA pedepaTta C
NONOXUTENbHON OLeHKon. B crnyvyae He MOMHOrO BbIMOMHEHUSA YKa3aHHbIX YCNOBUWA MO YBaXUTENbHOW
npuuvHe, obyvarolemycs MoOryt ObiTb  MpearioXeHbl WHOMBMAYasbHble 3a4aHWst MO MPOMyLEHHOMY
y4yebHoMy maTepwmany.

4. JIleKUNOHHbIe 3aHATUA

Ons n3yvarowmx aucunniimHy YnaTaroTca Jekumm B COOTBETCTBUM C NiaHOM, npeacraBiieHHbIM B Ta6r||/|u,e 3.

Tabrnuya 3 - J1eKUMOHHbIN KypC.

No TpyaoemkocTb No
B pasgeny, Jac.

© [MpuMeHsemble nHTep-
[ s Tema nekummn. OCHOBHbIE BOMPOCH! TEMbI aKTMBHble hopmbl 06Y-
10) = OYHas 3ao4Has
o 3 YeHus
@ o copma copma
s =
1 2 3 4 5 6




Tema: Knaccudumkauusi BogonogbeMHbIX MaLLVH. Jlekuus-
OcHoBHbIE NapameTpbl Hacoca. MNogaya Hacoca. BU3yanu3aumsi
1 1 MornHbIn Hanop Hacoca. MNonesHas u noTpebnsaemas 2
MoLHOCTb. KoadhduLmeHT nonesHoro AencTeums
Hacoca.
Tema: CxeMbl rMApOY3noB MaLIMHHOIO BoAONOAbEMA. 2 Jlekumns-
TexHMKO-3KOHOMUYECKOEe CpaBHEHNE BapUaHTOB. BU3yanu3auusi
3 2 | MenvopaTvBHble HACOCHbIE CTaHLMUW. YCHOBUS,
onpegensowme BbIGOp TMNa HACOCHOW CTaHLUUN.
. 4 Jlekunsi-
Tema: BogosabopHble coopyxeHus MenmopaTuBHbIX
4 3,4 | HacoCHbIX CTaHLMI. Bhsyan1sauma
Tema: KOHCTPYKTUBHBIE TUMbl HACOCHBLIX CTaHLWNA. 2 Tlekumnsa-
KoHCTpyKLMKN 30aHMIN HACOCHbIX CTaHLUMIA HAa3EMHOrOo, BU3yanusauus
5 3arny6neHHoro, 65104HOro 1 NNaByyero TUMNoB.
MepenBuXHble HACOCHbIE CTAHLNN.
6 Tema: OnpegeneHne paamepoB HAaCOCHOW CTaHLMM, 2 Jlekumns-
yBSA3Ka UX C YHUULMPOBAHHBIMU Xene300eTOHHbIMMN BU3yanu3aumsi
6 anemMeHTamMm v rpy3onogbeMHbIM 060pyL0BaHNEM.
Pexwum paboTbl B HOpMarnbHbIX YCNOBUSAX 1 NpU aBapumn
Ha BOOOBOAE.
Tema: BcnomoraTenebHoe rugpomexaHmyeckoe 4 Jekuyus-
06opyaoBaHue HacoCHbIX cTaHUMi. OcylwnTenbHble, BM3yanusauus
rpsiseBble, APEHaXHble, MachsiHble U Ap. HACOCHbIe
YCTaHOBKM, YCINOBUSI NPOEKTUpoBaHus. MexaHuyeckoe
5 7,8 | n 3HepreTnyeckoe 060pyI0BaHNE HACOCHbBIX CTaHLWIA.
py3onogbemHoe 060pyaoBaHMe HACOCHbIX CTAHLUI 1
BOA03ab0pHbIX COOpYXeHW. KOHTpOonbHO-
n3mepuTenbHble NPUOOPbI HACOCHBIX CTAHLMNA.
7 9 Tema: HanopHble BogoBoabl. [lepeceyeHne BogoBoaoB 2 Jlekuusn-6ecena
Yepes3 aBTOMOOUITbHLIE U XKeNe3Hble 4opori,
BPEMEHHbIE 1 NOCTOsAAHHbIE BogoTokn. ObopyaoBaHue
Ha BogoBogax. Knaccudumkaums BogoBoaoB. YCnosust
npoknagku.
8 10 | Tema: OkcnnyaTaumsi MENMOPATUBHBLIX HACOCHbIX 2 TpagunumnoHHas nekuus
CTaHUUN.
Ob6uwasa TpyA0EeMKOCTb NTEKLMOHHOIO Kypca 20 X
Bcero nekuun no gucUMninHe: yac. M3 HUX B MHTEPaKTUBHON hopMeE: yac.
- 04Has popma 0byyeHust 20 - 04Has popMa 0byyeHust 18
- 3a04Has copma obyyeHus - - 3a04Has popma obyyeHus -
lMpumeyaHus:

- MaTepuarnbHO-TEXHNYeCKoe obecneyeHne NeKUMOHHOIo Kypca — cM. lNpunoxexue 6;
- obecneyeHre NEKUMOHHOIO Kypca y4ebHol, yuebHO-MeToaMYeckon NTepaTypon U NHbIMU BUBNNOTEYHO-MHOPMALMOHHBIMU pe-
cypcamu u cpeacteamu obecneyenus obpasoBaTenbHoOro npouecca — cM. MNpunoxenna 1 m 2.

nvue 4.

5. I'Ipalcmqecme 3aHATUA NO gucumniimHe n NoAroToBKa K HUM

npaKTVI‘-IeCKVIe 3aHATUA MO KypCy NpOBOOATCA B COOTBETCTBUU C MMaHOM, NpeacTtaBsieHHbIM B Tab-

Tabnuua 4 - MpyMepHbI TEMaTUYECKWI NNaH NPaKTUYECKUX 3aHATUIA NO pasgenam y4ebHoM OUCUMNIHEI

Ne TpyooemkocTb No
~ pasgeny, yac.
— Tema 3aHaTus / Vcnonb3yemble
gz | g MpumepHble BoNpockl Ha 06cyxaeHne WHTEPaKTMB- Caa3b 3aks-
s | B M OoYyHas | 3ao4Has + | ™M c BAPC*
gg | & (4na cemmHapcKux 3aHATUI) Hble bopMbl
82| 3 cdopma | copma
02 | ®
1 2 3 4 5 6 7
Bbi6op cxeMbl KOMMOHOBKU COOPYXXEHUIA Me- -
3 1 NIMopaTUBHOM HACOCHOW CTaHUMW. 2 Y3 CPC
MpoekTnpoBaHne Bogo3abopHOro coopyxe- -
4 2,3, | HMSA HAacocHoW cTaHumu. MNpounasecTu BbIGOP 6
4 Tuna Bo03abopHOro 1 pbibo3aLLnTHOro Co-
OPYKEHUS1 ANl HACOCHOW CTaHUMK, BbIMOS-




HWUTb €ro pacyer.
OnpepgeneHve pac4yeTHOro Hanopa Hacoca. - MacTtep-knacc
NS KOHKPETHLIX UCXOAHBIX AaHHbIX, onpeae-
5,6, | NUTb reOMEeTPUYECKYIO BbICOTY NMOAbEMA, Bbl-
7, 6paTtb MaTepuan v gnameTp Tpybonposoaa, 10
8,9 | onpepenuTb NOTepun Hanopa, yCTaHOBUTL pac-
5 YeTHbIN Hanop Hacoca. MogenupoBaHue Haco-
ca.
10 CosmecTHas paboTa Hacoca Ha BO4OBOAbI. -
11’ [MocTpONTbL COBMECTHYIO XapakTepUCTUKY pa-
12’ 60Tbl HacocoB Ha TpybonpoBoA 1 onpeaenuTb 8
13’ 3KCMnyaTaunoHHbIE PEXMMbI HACOCHBIX arpe-
raTos.
14 Bbi6op T1na HacocHow ctaHuun. Onpegene- -
6 15: HIe OTMETKN Oci Hacoca. Onpepgenenne pas- 6
16 | MEPpOB HacOCHOW CTaHLMM B N1aHe 1 B BbICOT-
HOM MOSIOXEHNM.
7 17 MpoekTnpoBaHne HanopHoro Tpy6onposoAa. 2 - "pynnosas
anckyceus
Bcero npaktuyeckmx 3aHATUn No AucuMnavHe: | yac. M3 HUX B MHTEPaKTUBHON (hopMe: yac.
- 0YHas popma 0byyeHus 34 - 04Haga popma obyyeHust 4
- 3a04Hasa dopma obyyeHus - - 3a04Hag opma obyyeHus -

B TOM Yncne B hopmMe CEMUHAPCKNX 3aHATUI

- 04YHas popma 06yyeHus -

- 3a04Has popma obyyeHust -

* YcroeHble 0603Ha4YeHUs:
OCI — npegycmoTpeHa obszaTenbHas camonoaroToBka k 3aHsaTuio; Y3 CPC — Ha 3aHsiTUM BbldaeTcs 3agaHne Ha KoHKpeTHyto BAPC;
MNP CPC - 3aHaTMe cogepxaTenbHo 6a3npyeTcsl Ha pesdynbTatax BbIMONHEHNUsi obyyarowmmes KoHkpeTHon BAPC.

lNMpumeyvaHus:

- MaTepuarnbHO-TEXHNYECKOe obecnedeHne NpakTUYecknx 3aHaTunm — cm. MNpunoxenne 6;

- obecneyeHne MpakTUHECKMX 3aHATUIA y4yebHon, y4ebHO-MeToanyeckon NUTepaTypon U UHbIMKM BUBNMOTEYHO-MHOPMALMOHHBIMM
pecypcamu n cpeacTeamm obecneyeHns obpasosaTtenbHOro npouecca — cm. Mpunoxerust 1 m 2.

MoaroToBka OGYYaOLLMXCS K MPAKTUYECKUM 3aHATUSIM OCYLLIECTBIISETC C Y4ETOM OOLLei CTPYKTYpbl
y4eGHoro npouecca. Ha npakTnyecknx 3aHATUSIX OCYLLECTBIAETCS BXOAHOW M TEKYLLMIA ayaAUTOPHBIA KOHTPOSb B
BUAE Onpoca, MO OCHOBHBIM MOHATUSIM OUCLMMIIUHBI.

[ns ocyliecTBneHnst paboTbl Mo NOATrOTOBKE K 3aHATUSIM, HEODXOAMMO 03HAKOMUTLCS C METOAMYECKUMI
yKasaH1siMu1 Mo AUCLMNNMHE, BHUMATEIbHO 03HAKOMUTLCS C NATEPATYPO 1 3NEKTPOHHBIMU PECYPCaMK, C PEKo-
MeHOaLMsaMM No NoAroTOBKE, BOMPOCaMM A5 CAMOKOHTPOIS.

6. O6Wwme meToaMyecKme peKoMeHaaLMmN No N3y4eHuto
oTAerNbHbIX pa3fenoB AUCLUNIIUHBbI

Mpn M3ydeHUN KOHKPETHOro pasgena OUCUUNIMHBI, U3 YUCIa BbIHECEHHBLIX HA JTEKUMOHHbIE U
npakTU4YecKkme 3aHATUS, obydatoemycsa cnegyeTt yunTbiBaTb U3MNOXEHHbIE HKe pekoMmeHaaunn. ObpaTtuTe
Ha HMX ocoboe BHMMaHue Npu NOAroToBKe K aTTecTaunm.

Pabota no Teme npexae BCero npeanonaraeT ee u3yvyeHue no y4ebHuky nnm nocobuto. Cnegyet 06-
paTuTb BHUMaHWE Ha TO, YTO B ntobon Teopuu, ectb NnMBo HeybeanTenbHble, NM60O Yepecdyp abcTpakTHbIe,
nnbo cComMHUTENbHbIE NoNnoXeHus. MoaToMy HeobxoaMMo BbipabaTbiBaTb CAMOCTOATENbHbBIE CYXXAEHWUS, O0-
NOMHAS UX aprymeHTauuen, 4to 1n cnegyet AEeMOHCTPUpoBaTb Ha ceMuHapax. [nsa BbipaboTkM camocTos-
TENbHOIO CY)XAEHUS BaXKHbIM SABNSIETCA yMeHMe paboTaTb ¢ Hay4yHow nutepatypon. [Noatomy pabota no Te-
Me KpoMe ee M3ydeHus no y4ebGHUuKy, nocobuto npegnornaraeT Takke MOUCK MO TEME Hay4yHbIX cTaTen B
Hay4HbIX XXypHanax. Beibop cTtaTbu, OTHOCALENCsa K TeMe, Nnyylwe genatb No NocneaHuMm B rogy HoMepam,
raoe NpUBOAMTCS NepeyeHb cTaTen, onyonMKOBaHHLIX 3a rof.

CamocTosiTenbHaa NOAroToBKa NpeanoriaraeT UCMOSb30BaHNE psiga METOLOB.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHme Nno3BonsieT BbIAENUTL MMaBHOE B N3y4aeMOM matepuane u
Bblpa3nTb CBOE OTHOLLEHME K pacCMaTpuBaemMon aBTopom npobreme.

TexHvka 3anucen B KOHCMEKTE WHAUBMAyamnbHa, HO €CTb PS4 MpaBurl, KOTOPbIE MOryT MPUHECTU
nomnb3dy €ero COCTaBWUTENI: Ha4yMHas KOHCMEKT, credyeT 3anucaTb aBTopa M3y4aemoro npousBedeHus, ero
Ha3BaHWe, NCTOYHWK, FAe OHO ONyBIMKOBaHO, rod n3gaHns. Mopsaok KOHCNEKTUPOBaHWS:

a) BHMMATenbHOE YTEeHME TEKCTa;

©) mouck B TeKCTe OTBETOB Ha MOCTaBMEHHbIE B NU3y4aeMow Teme BOMNpOChI;

B) KpaTKOe, HO YETKOE N MOHATHOE N3NOXEHNE TEKCTA;

r) BblgerneHne B 3annucu Hambornee 3Ha4YUMbIX MECT;

[) 3anucb Ha NonsX BO3HUKAIOLLMX BOMPOCOB, NMOHATUW, KATErOPUIN U CBOMX MbICIIEN.

2. 3anucu B hopmMe Te3NCOoB, NNaHOB, aHHOTaLKUK, OPMYNUPOBOK onpedeneHun. Bce nepeuncnen-
Hble chopMbl NOMoralT BbICTPOV OpMeHTauun B NOAroTOBNIEHHOM MaTepuarne, noabope apryMeHToB B NOfMb-
3y UK MPOTMB Kakoro- Nnbo yTBepKAEHUS.
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Paszgen 1. KoHCTpyKUMK 1 Teopusa Hambonee pacnpocTpaHeHHbIX BOAONOAbEMHbIX MaLLWH
KpaTkoe cogepxxaHue

3HaveHne mMalIMHHOro BoAoNoAbeMa B NpakTuke CTPOMTENBbCTBA U 3KCMyaTalmMmn CUCTEM CENbCKOXO-
3AWCTBEHHOIO BOAOCHabXeHNs1 U kaHanvM3auun, BOAOOTNMBA MpU MTMApPOMENnuopaTuBHbIX pabotax u Tak ga-
nee. Kpatknii uctopumyeckuin 063op pasButus MamMHHOIO BogonoabemMa. INMoHATMSA: Hacoc, HACOCHbIW arpe-
raT, HacocHas ycTaHoBKa, HacoCHas cTaHums. Knaccudumkaumsa HacocoB M BOAONOAbEMHbIX MaLUMH MO pas-
nnyHbIM nNpusHakam. OCHOBHblE MapaMeTpbl HACOCOB: nojava, Hamop, nonesHas u notpebnsemas MoOLU-
HOCTb, kKO3 ULMEHT nonesHoro aenctaums. MNMpubopsl Ana uamepeHnss napameTpoB Hacoca. ObnacTb npu-
MEHEHUS HaCOCOB Pa3nMyHbIX TUNOB. CxeMbl HACOCHbIX YCTaHOBOK C MOMNOXUTENBHON U OTpULATENBHOM Bbl-
coTaMmn BcacblBaHusi, cMdOHHOro Tuna. OnpegeneHve Hamopa Hacoca Mo NokasaHMsM U3MepUTENbHbIX
npunbopos. OcHoBHbIE NapaMeTpbl Hacoca. [NonHbIn Hanop Hacoca, onpeaensembli NO NokasaHuaM nNpubo-
poB M pacyeTHbIM nyTem. [lonesHas u notpebnsemas mowHocTb. KoadduumeHT nonesHoro AencTBust
HacocoB. [pnynHbI CHXKEHNSA KoadduLmMeHTa NnonesHoro AencTeus. Paboune xapakTepucTukm LeHTpobex-
HbIX HacocoB. [NapannensHas w nocnegoBaTenbHas paboTta HacocoB. COBMECTHbIE XapaKTEPUCTUKN Haco-
COB 1 TpybonpoBoaoB. NMoHATME HeyCcToMYMBOro pexuma paboTbl HacocoB. [peMmyllecTBa 1 HeOOCTaTKM
LEeHTPObBEXHbIX HACOCOB.

Bonpochk! Ans caMoOKOHTPOMs Mo pasaeny:

1. Kakne coopyxeHns BXoasT B COCTaB HACOCHOW CTaHUmMnU?
2. Kak knaccumumpyroTcst Hacochl Mo NpUHUMNY AeACTBUA?
3. MNepeuncnmTe OCHOBHbIE MapaMeTpbl HAcoca.
4. Kaknmmn cnocobamu MOXHO OnpeaenuTb Hanop Hacoca?
5. Yto Takoe reomeTpmyeckasi BbiICOTa BCacbiBaHWSA U HAarHeTaHus Hacoca?

Paspen 2. VicnbiTaHns LeHTPobeXHbIX HacoCoB
KpaTkoe cogepxaHue

O6opynoBaHune nabopaTopum HAacOCHOW CTaHuMK. TexHuka Ge3onacHoCcT npu npoBedeHun nabo-
paTopHbIX paboT. MNMopsgok nycka n 0CTaHOBKM LIEHTPOOEXHbIX HacocoB. Cnocobbl 3anusku. NccnegosaHve
BaKyyMMETPUYECKOM BbICOTbI BCAcbiBaHMS LIEeHTpobexHoro Hacoca. OnpeaeneHne nosiHOro Hamopa Hacoca
no nokasaHusiM NpMbOpPOB U pacyeTHbIM NyTeM. McnbiTaHne LeHTPobeXHOro Hacoca C Lienbio NOCTPOEHUS
paboumx xapakTepuCTUK Npu pasnMyHom 4yucne obopoTos. McnbiTaHne AByx nocrnegoBaTenbHO M naparn-
NenbHO COeAMHEHHbIX HACOCOB.

Bonpockl A4ns camoKoHTpons no pasgeny:
1. KakoB npyHUMN AencTBus LLEHTPobeXXHOro Hacoca?
2. Y10 noHnmaeTcsa nog NornHbIM HanopoM Hacoca? Kakve npubopbl MCNonb3yroTcs A ero M3MepeHns?
3. Kaknm 00pa3om MOXHO N3MEHUTb pexxum paboTbl Hacoca.
4. Kakas pasHvua Mexay nonesHomn 1 notpebnsieMon MOLLHOCTLIO?
5. Kak n3ameHsoTcs napameTpbl Hacoca nNpy yBenu4eHun (yMeHbLLIEHUI) Ymucria o6opoToB?

Paszgen 3. CxeMbl rupoy3noB HAaCOCHbIX CTaHLWIA

KpaTtkoe cogepxaHue
KJ'IaCCI/I('pI/IKaLl,I/Iﬂ HaCOCHbIX CTaHLl,I/II7I no Ha3Ha4eHuo, KOHCTPYKTUBHbIM NPU3Hakam, ycroBudam UcC-
Nonb30BaHWsA, HAAEeXHOCTH, nogave n Hanopy. CocTaB rmMgpoy3noB HAaCOCHbLIX CTaHUMA. BeiGop cxembl rna-
poysna B 3aBMCMMOCTM OT HasHa4yeHwus, YCIOBUIM BOAOMOAAYM W eCTeCTBEHHOMCTOpPUYECKMX haKTopos.
CxeMbl rMapoysnoB HACOCHbIX CTaHLUIA CUCTEM CEefbCKOXO3ANCTBEHHOro BogocHabxeHns. MenvopaTrBHble
HacocHble cTaHummn. Knaccmdmkauus, ycroBmsa NpUuMeHeHns, BbIoop Tuna.

Bonpochk! Anst caMoOKOHTpOMs Mo pasaeny:
1. Kakune coopyxeHusi BXOOAT B COCTaB rMOpPOTEXHUYECKOIO Y3ra, KakoBO Ha3HavYeHue Kaxaoro?
2. Kakve cornacoBaHust Heo6xoaMmMo NpoBECTU Npu Bbibope TpacChl COOPYKEHWN?
3. Kak nsmeHsaeTcsa coctaB COOpYKEHUI MEeNNMOPaTUBHOM HACOCHOM CTaHLMM B 3aBUCUMOCTM OT Tororpadmnye-
CKVIX, MMAPONOrMYeCKNX 1 rMaporeoriormyecknx YCroBvin NoLagku CTpontenscTea’?

Paspen 4. KoHCcTpyKkuum 1 pac4eT BOA03abOpHbBIX COOPY>KEHUI
Kpatkoe copepxaHue

Knaccuomkaums Boao3abopHbIX COOPYKEHWUA M3 MOBEPXHOCTHbLIX BOAOMCTOYHMKOB. BbiGop mecTa
nop Bogo3abopHoe coopyxeHue. Pbibo3alumTHble coopyeHus Ha Bogo3abopax. Cnocobbl 3awwmTbl pbib OT
nonagaHus B BoAo3abopHble coopyxeHusi. KoHCTpykuum pbibo3almMTHbIX coopyxeHuid. Cetyatble, dousb-
TPYIOLLME M CKOPOCTHblE pbibo3arpoautenn. KOHCTpyKUMS pycrioBbiX 3aTonnsieMbix Bogo3abopos. Bopnosa-
BOpHbIE OronoBKM, UX KOHCTPYKTUBHBIE 0CO6EHHOCTU. OnpeaeneHe pasmepoB BXOAHbIX OTBEPCTUI. Pacuet
CaMOTEYHbIX U CUOHHLIX TpybonporoaoB. Cnocobbl MPOMBIBKM CaMOTEYHBIX U CUEOHHBIX TPYOONpoBOAOB.
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PycnoBble HesaTonnsiemble BoAo3abopHble coopyxeHusi. OnpeaeneHne pasmepoB BoA03ab0PHBLIX OKOH U
nX BbICOTHas npuBs3ka. beperoeble Bogo3abopbl. KoBlioBble BoAo3abopbl, KOHCTPYKTMBHbIE TUMbI, OCHOB-
Hble YCNoBUsi NPoeKTUpoBaHus. OnpeaeneHme 1 HasHavyeHve pa3mepoB KoBlua. OCOGEHHOCTM NMPOEKTUPO-
BaHVS BOA03ab0OpOB Ha BoOgoOXpaHUnMLLax u o3epax, Bbibop MecTta Bofo3abopa. Bogosabopkl Ha kaHanax,
YCINOBWS MPOEKTUPOBAHMUS.

Bonpochk! Ans caMOKOHTPOMs Mo pasaeny:
1. Kakve TpeboBaHusa npeabsaBnstoTcs kK BoA03abOpHbLIM COOPYKEHUAM?
2. Kakme Tunbl BoA03abopHbIX CoopyKeHuin Bel 3HaeTe?
3. Kakre cnocobbl 3awuthbl pbib OT nonagaHus B BO403abOpHbIE COOPYKEHWS NPUMEHSIKOTCSA MPY NPOEKTUPOBa-
HUN?
4. Kakne crnocoObl NPOMbIBKM CAMOTEYHbIX U CUAPOHHBIX NHWIA Bl 3HaeTe?
5. B kaKkux crnyyasix NpUMEHsIIoTCS KOBLLIOBbIE BO403abopbI?

Pasgen 5. [ugpomexaHmyeckoe n aHepretTudeckoe 060pyaoBaHNE HACOCHbIX CTaHLUIA

KpaTtkoe cogepxaHue
OcHOBHOE rMapoMexaHM4eckoe U aHepreTmyeckoe obopyaoBaHNe HaCOCHbIX CTaHUMIA: Ha3HayeHve,
coctaB. [pacukn BogonoTpebneHusa (BogooTsoda) M Bogonodayun. Pexmmbl pabGoTbl HACOCHbBIX CTaHLMNA.
OnpepgeneHne pacyeTHbIX HanMopoB U MOAAyYu OCHOBHbIX HACOCOB CTaHUMWA. BbIGOp OCHOBHbIX HACOCOB.
OnpepgeneHne MOLHOCTU 3neKTpoaBuratens ans npusoga Hacoca. Beibop anektpogsuratens. Perynupo-
BaHMe nogayvnm HacoCHbIX CTaHuun. BcnomoratenbHoe obopydoBaHWe HACOCHbBIX CTaHUMW. KOHTponbHO-
namepuTenbHas annapartypa. [MprMHUUNbLI aBToMaTM3aunmM HAaCOCHbIX CTaHLNNA.

Bonpockl Ans caMoKOHTPOMA No pasaeny:
1. Kakmm obpasom onpegensieTcsi pacyeTHbIA Hanop Hacoca?
2. Kak onpegenutb HambosbLLYy0 reoOMeTPUYECKYHO BbICOTY Nogbema Bogbl?
3. Kakue cnocobbl mogenvpoBaHnsa Hacoca Bbl 3HaeTe 1 Ans yero oHM NpoBoAATCA?
4. Tvnbl BCiomoraTensHOro 060pyA0BaHNA MENMOPATUBHBLIX HACOCHBLIX CTaHLIMIA?
5. Kak ycTaHOBWTb 3KCMyaTaUMOHHbIE peXMMbl paboTbl HACOCHBIX arperaTtos?

Pasgen 6. 3gaHus MeJTIMoOpPaTUBHbIX HACOCHbIX CTaHuun

KpaTkoe cogepxaHue

HasHauyeHve 30aHnit HACOCHBIX CTaHLIMI U UX Knaccudukauma no pasnuuHbIM npusHakam. Ctauuo-
HapHble 34aHUsi HacOCHbIX CTaHUMM M UX KrnaccuduKaumsi Mo KOHCTPYKTUBHBLIM NpuaHakam. KOHCTpyKuuu
30aHUn HaCOCHbIX CTaHLUUA «HA3eMHOro», «kaMepHoro» U «Brno4vHoro» Tunos. OnpegeneHne pasmepoB
BEPXHEro CTPOeHUs1 1 NoA3EMHON YacTy 3aaHnii. HasHaueHne BHYTPUCTAHUMOHHBIX KOMMYHMKaLWIA U KX CO-
cTtaB. BcacbiBatolwme 1 noaeoasiime TpyGonpoBodbl. HanopHble koMMyHMKaumum. Cxembl KOMMYHVKaLWUIA B
3aBMCMMOCTU OT MX HasHa4yeHus U Tuna Hacocos. TpybonpoBoaHas apmaTypa: 3anopHas, perynupytowias,
npeaoxpaHuTenbHas, NpeqoxpaHnTenbHO-3anopHas, MOHTaxKHas.

Bonpock! Ansi caMoOKOHTPOsA Mo pasgeny:
1. Kakune T1nbl HacoCHbIX CTaHuui Bl 3HaeTe?
2. Ycnosus, onpegenstowme BbI6op TMna HAaCOCHOM CTaHLMW.
3. [Ansa kaknx yCnoBWIN aKCnyaTaummn Hacoca onpeaensieTcs 0TMeTka ocun Hacoca?
4. TpeboBaHusi Npu pacyeTe 1 nogbope TpPyOONPOBOAOB BHYTPW HACOCHOW CTaHLIMM.
5. KakoBbl rmaBHble YCNOBUsi MPUMEHEHUST HE3ArNyONEeHHbIX HACOCHbBIX CTAHLMIA?

Paszgen 7. HanopHble TpyGoONpoBOAbI HACOCHbIX CTaHLMN
KpaTkoe cogepxaHue

HasHauyeHve n TpeboBaHus, nNpegbsBndemMble K HanopHelM Tpybonposogam. Beibop Tpacckl nmpo-
Knagku, Yncrna HUTOK U matepuana TpybonpoBoAoB. Yknagka HanopHbIX TpyOonpoBoaoB. ['mapasnvyeckmm
yAap B HamnopHbIX TpybonpoBoAax: NPUYMHbI BO3HMKHOBEHMS U CPeACcTBa 3aluThl OT rMApaBriM4eckoro yaa-
pa.

Bonpochk! Anst caMOKOHTPOMs Mo pasaeny:
1. Kakune TpeboBaHusa NpeabsBNaoTCA NPy NPOEKTUPOBAHMM HaMOPHLIX TPYGONpoBOAOB.
2. Kakvie B1abl ucnbiTaHui HanopHbIX Tpybonposoaos Bel 3HaeTe?
3. UTo Takoe rmapaenuyeckuii yaap B Tpybonposoge?
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Pasgen 8. 3|<cnnyaTau,vm MenmopaTuBHbIX HACOCHbIX CTaHuun

KpaTkoe cogepxaHue
OCHOBHbIE MONOXEHWS NPaBui TEXHUYECKOW IKCMyaTauum HaCoCHbIX CTaHUMiA. [lapameTpbl HageXXHOCTU
aKcnnyaTaumMm u MeponpusaTis No Ux noBbieHnto. TpeboBaHus, NpeabsaBnaeMble K rMAPOTEXHUYECKUM CO-
OpYyXeHuaM, 060pyA0BaHUIO, MPOU3BOACTBEHHBIM 34aHUSAM U COOPYXXEHUSIM MMAPOY3N0B HACOCHbIX CTaHLMIA.
MpodunakTnyeckne oCMOTPbl U NPOBEPKM 000PYAOBaHUA U cOopyxeHu. OpraHnsaumsi peMOHTHbIX paboT:
BUAbl PEMOHTHbIX paboT, NNaHNpoBaHWE PEMOHTOB. TexHnka 6e30nacHOCTU NpK AKCNyaTauumn COOPYKEHUN
1 060pyaoBaHMSt HACOCHBIX CTaHUMWA. OKCNNnyaTauMOHHbIN LWUTAT HACOCHbLIX CTaHLMI

Bonpock! 4nsi camoKoHTpOns no pasgeny:
1. OCHOBHbIE MOSIOXEHMSI MO TEXHUKE Be3onacHOCTW.
2. Kakue Tvinbl napameTpbl HAAEXXHOCTU HACOCHbBIX CTaHLMIA Bbl 3HaeTe?
3. Kakne ocMoTpbl M pEMOHTLI NMPeayCMaTPMBAOTCS HA HACOCHBIX CTaHLMAX?

Mpoueaypa oueHuBaHus
Mocne n3ydeHns kaxxgoro pasgena npoBoAMTCH PYOEXHbIN KOHTPOMb. PyGexHbIi KOHTPONb OCy-
LLLeCTBNAETCA C Lenbio onpeaeneHns Kayecrtsa npoBeaeHns obpasoBaTernbHbIX YCyr N0 AUCUMNNNHE, ANS
OLEHKWN CTeneHn AOCTMKEHNS 06yYaloLWNMNCA COCTOSHUS, onpeaensemMoro LenesbiMn yCTaHOBKaMu AnCLu-
NAVHbI, a Takke Ans GopMUPOBAHMS KOPPEKTMPYIOLLMX MepOonNpUaTUin. PybexHbIn KOHTPOMb COCTOUT U3 Bbl-
NOMHEHWNs 3a4aHNN Ha NPAKTUYECKNX 3aHATUSAX 1 BbINONIHEHMS TECTOB NO pasgenam UCUUMIVHBI.

LWkana n Kputepun oueHnBaHuA
- «3a4YTEeHO» BbICTaBIAETCA o6yqa+ou.|,emyc;1, €CIn noJ1y4eHo 6onee 60% npaBUIibHbIX OTBETOB.
- «He 3a4TeHO» - BbICTaBJIIAEeTCA 06yqarou.|,emyc;|, €CInn nony4eHo meHee 60% npaBuiibHbIX OTBETOB.

7. O6WKe meTogMYecKkne pekoMmeHagaLMm nNo oPopMIIeHUI0 U BbINONIHEHUIO oTAeNbHbIX BuaoB BAPC

7.1. PexkomeHAauumm no BbINOMTHEHUIO pacyeTHO-rpadmyeckon pabore

YyebGHble Lenu, Ha JOCTUXKEHNE KOTOPbIX OPUEHTUPOBAHO BbINOJSIHEHME pacyeTHO-rpaduyeckon pa-
60TbI: NONy4YNTb LIENOCTHOE MpeAcTaBreHne 06 OCHOBHbIX MOMOXEHMAX MO MPOEKTUPOBAHMIO U pacyeTy
COOpPYXXEHUI MENUOPATUBHbBIX HACOCHBIX CTAHLUUN.

Y4yeOHble 3aauun, KOTOpbie AOMKHbI ObIThb pelleHbl 00y4YalWMMCA B paMKax BbIMOJIHEHUS
pacuyeTHoO-rpacdmyeckon paboTbi:
o Bbl60p CXeMbl KOMMNOHOBKU COOpy)KEHVII7I MeJ'IVIOpaTMBHOVI HacoCHOW cTaHuuu,
o npoeKkTnupoBaHne Bonosa6opHoro COOpYXeHUA N HarnopHoro pr6onposop,a HacoCHoW cTaHuuu;
e ofnpedereHne pacyeTHOro Hamopa Hacoca M BbIOOp T!Ma HACOCHOW CTaHLMN.

TEMATUKA
pacyeTHo-rpadmyeckux pabor

- PacuyeT 0CHOBHbIX COODY)KeHI/II‘/‘I MeﬂMOpaTMBHOVI HaCOCHOW CTaHUuKn ons

Mpwu cocTaBneHun 3adaHus Ons pacyeTHo-rpaduyecknx paboT obydyatlolmecss MMET BO3MOXHOCTb
NpeanoXxuTb NpernogaeaTento UCMonb3oBaTh AaHHble, MoNydYeHHble Ha y4eBHON npakTuke, NMMBo Ha npous-
BOACTBE.

Mpoueaypa oueHMBaHUs
pacyeTHo-rpadmyeckux pabor

BbinonHeHHble pacyeTHO-rpaduyeckme paboTbl CAATCA Ha NPOBEPKY NpenoaaBaTento 3a ABe Heaenm
[0 OKOHYaHus1 cemecTpa. Mocne NpoBepkn pacyeTHo-rpaduyeckoit paboTbl CTYAEHT JOIKEH BHECTU B Hee
ucnpaBreHusi Mo BCeM OTMEYEHHbIM NpenoaaBaTenemM 3aMeyaHusiM.

CobecepoBaHne CO CTYAEHTOM MO pacyeTHO-rpacmuyeckon paboTe NPOBOAUTCH B COOTBETCTBUM C
rpachmkom, COCTaBMEHHbIM NMpenogaBaTenieM N yTBEPXXAEHHbIM Ha 3acedaHnn kadeapsbl. lNocne coobLeHns
CTyAeHTa O cogepxxaHuu paGOTbI N NPUHATBIX UHXEHEPHbIX pelleHnAX OH oTBeYaeT Ha BOMNpPOChl npenoga-
BaTens u CTy4eHTOB.

CtyoeHTy, oTtBeTuBlwleMy npu cobecenoBaHMM Ha MOCTaBMEHHbIE BOMPOChbI, 33 pacyeTHO-
rpacduyeckyto paboTy BbICTABNAETCS «3a4TEHOY.

Mpy Heo6xoOMMOCTM CTYAEHT MpoxoauT npoueaypy cobeceqoBaHUs MOBTOPHO, AATy U Bpemsi KOTo-
poi ycTaHaBnvBaeT npenogasaTternb.

13



7.2. PekomeHagauum no CaMoOCTOATEeNIbHOMY U3YYEHUIO TeM

BOMPOCHI
ANA CaMOCTOATENIbHOIO U3y4YeHUA TeMblI
« Bo3pgyuwHble BOAONOABLEMHUKU: KOHCTPYKLMA U pacyeT»

1. KOHCTpYKLMKN BO3AYLWIHbIX BOAONOABLEMHUKOB M pacveT OCHOBHbLIX 3/1IEMEHTOB.

BOMNPOCHI
OJIs1 CaMOCTOSATENBLHOrO U3y4YeHUsl TeMbl
«MpocTeiune BogonoagbLEMHUKN U BUOPaLMOHHbIe Hacocbl. KOHCTpYKLMnU»

1. Kak paboTaeT BMBpALMOHHBI HACOC U U3 YEro COCTOUT.
2. Kakne Hacocbkl OTHOCSATCS K MPOCTENLIMM BOAONOAbEMHUKAM.

BOMNPOCHI
AnNs CaMOCTOATENIbHOro U3y4eHUs1 TeMblI
«KOHCTPYKTUBHbIE 0COBEHHOCTM HAaCOCOB ANA NepeKaykn cneumanbHbIX XUAKOCTEN»

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

BOMNPOCHI
ANs CaMOCTOATENIbHOro U3y4eHus TeMbl
«BuxpeBble, WHEKOBbIE U CTPYWHbIE HAaCOChI, rMApaBnnyYeckne TapaHbl (OCHOBbLI pacyéTa u npoek-
TupoBaHua). NpenmyLiecTBa 1 HegOCTaTKU»

MpuHUMN paBoThl N KOHCTPYKLMS BUXPEBOIO Hacoca.
KOHCTpyKUUS LUHEKOBOrO Hacoca.

MpuHUMN gecTBUSA U OCHOBHbIE MapamMeTpbl CTPYMHOrO Hacoca.
Kak paboTtaeT u u3 yero coctouT rmapaBnnyeCckuin TapaH.

PwondE

BOMPOCbHI
And caMoCTOATeNIbHOIro U3y4eHuns TeMbl
«BHyTpVICTaHLIMOHHbIe KOMMYHUKaLUMUN HAaCOCHbIX cTaHuun. BcacbiBarowmn n HaHOprlﬁ prﬁonpo-
BOAbI, UX O60py,CIOBaHMe n ycnoBus npoknagkun»

1. Cxembl 06853k TPYGONPOBOAOB B HACOCHOW CTAHLMM.
2. PacueT BcacblBaloLWero 1 HanopHoro TpyGonpoBOAOB.
3. O6opynoeaHve, ycTaHaBNIMBaeMOE Ha BCACHIBAOLLEM M HAMOPHOM TPYGONpoBoAax.

OBLUUA ANTOPUTM
CaMOCTOATEeNbLHOro Vl3y'~leHVI$I TeMbl

1) O3HaKOMUTBLCS C PEKOMEHO0BaHHOW y4ebHOM NuTepaTypon 1 aNeKTPOHHLIMU pecypcamu;
2) Ha aToW ocHOBe COCTaBWUTb Pa3BEPHYTLIN MNaH U3NOXEHNs TEMbI;
3) OhopMnTb OTYETHBIM MaTepuarn B BUAE KOHCMNEKTa.

7.2.1 WWKAJA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOSATENIbHOro N3y4eHUsi TeMbl

- OLIeHKa «3a4YmeHOo» BbICTABMSAETCS, eCny CTYAEHT 0hOPMUIT OTHETHBIA MaTepuan B BUAE KOHCNEK-
Ta Ha OCHOBE CaMOCTOSITEMBHOrO W3y4EeHHOro MaTtepuana, CMOr BCECTOPOHHE PacKpbiTb TEOPETUYECKOE
cofiepxaHune TeMbl, Npollen py6exHoe TeCTMpOBaHWe Mo pasgenam.

- OLlEHKa «He 3a4YmeHO» BbICTaBMSETCS, ECNN CTYAEHT HeaKKypaTHO ohopMUI OTYETHBIN MaTepuan
B BUAE KOHCMEKTA HA OCHOBE CaMOCTOSITENIbHOrO M3y4YEeHHOro MaTtepuarna, He CMOr BCECTOPOHHE pPacKpbITb
TeopeTnyeckoe coepaHue TeMbl, He nNpoLlen pyGexHoe TECTUPOBaHME.

8. BxogHOW KOHTPOSb U TEKYLUUN (BHYTPUCEMECTPOBLIN) KOHTPONb XoAa
M pe3ynbTaToB Yy4e6HOW paboThbl

8.1 Bonpochbl Ans BXOAHOro KOHTPOns
1. Kak onpegenutb pacxoq Bofbl, NpoTekaroLwui no Tpy6onposoay.
2. B Kakux eguHMLax U3MepsieTcs AaBreHue.
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Kak paccunTtatb CKOpOCTb BoAbl B TPyOEe MO M3BECTHOMY pacxody BOAbI.
Hanvwunte ocHOBHOE ypaBHEHWE rMapaBrinKu.

Hannwwute ypaBHeHne bepHynnu ans notoka peasibHON XXUAKOCTH.

B kakux egmHMLax U3mMepseTcs NOTHOCTb XUOKOCTH.

Yto Takoe ko3 ULMEHT NONe3Horo aencrTema mexaHmama (Krm).

Kak cBsizaHbl Mexay coboM NNOTHOCTb XUAKOCTA U YAENbHbIN BEC.
[MOHSATME MOLLHOCTU U eQUHNLbI €€ U3MEPEHUS?

0. Kak onpegenuTb pacxoa Bodbl B OTKPbITOM pycre (dpopmyna LLean).
11. Nonatue rmgpaenuyeckoro paguyca.

12. Yto Takoe BA3KOCTb KMAKOCTY M OT YEro OHa 3aBUCHT.

13. Kakue pexvmmbl OBKEHUS XUAKOCTW Bbl 3HaeTe?

14. Buabl notepb Hamnopa npu ABWXEHWUU KUAKOCTU No Tpybonposoaam.
15. Hanuwute dopmyny ans onpeaeneHnss MECTHLIX NOTEPL Hamnopa.

16. Yro Takoe k03 PULIMEHT MECTHOTO COMPOTUBNEHNS?

17. Hanuwwnte dopmyny ans onpeaeneHns notepb Hanopa rno AnuHe Tpybbl (nyTeBble notepmu).
18. Ot yero 3aBucAT noTepu Hanopa no AnvHe Tpy6onposoaa.

19. Yo Takoe koaPDULMEHT rMaPaBINYECKOro TPEHUS.

20. Hanuwwute dbopmyny kpuTtepus PeiHonbaca.

RBooo~No kW

LUKANA U KPUTEPUN OLUEHMBAHUA
OTBETOB Ha BONPOCHLI BXOQHOr0 KOHTPOSA

- «3aYmeHo» - BbICTaBnsaeTca obyyarowemycs, ecnu nonyyeHo 6onee 50% npaBunbHbIX OTBETOB.
- «He 3aYmeHo» - BbiCTaBnseTcs obyyaroLemycs, ecnu nonyd4eHo meHee 50% npaBunbHbLIX OTBETOB.

8.2. TeKyLuMi KOHTPOJb YCNeBaeMoCTH

B TeyeHne cemecTpa, NpoOBOANTCA TEKYLUMA KOHTPONb YCMEBAeMOCTU MO AUCLMNMNHE, K KOTOPOMY
obyyvarowmincsa gomkeH 6bITb NOArOTOBIIEH.

OTcyTcTBME NPONYCKOB ayAMTOPHbLIX 3aHATUMW, akTMBHasA paboTa Ha NpakTUYecKnx 3aHATusX, obliee
BbIMNONHEHNEe rpadmka y4ebHon paboTbl ABNAIOTCA OCHOBaAHWEM AN NOyYeHWS MONOXUTENbHON OLIEHKN Mo
TeKyLLeMy KOHTPOISIHO.

B kayecTBe TeKyLlero KOHTPOnsA MOXeT ObiTb MCMONb30BaH TECTOBbLIN KOHTPOSb. T€CT COCTOMT U3 He-
60NbLIOrO KOMMYecTBa 3f1eMeHTapHbIX BOMPOCOB MO OCHOBHbIM pasgenaMm OWCUMNIVHbLL HerpaBuilbHble
pelueHns pa3bupaloTcs Ha cnegyloleM 3aHATUN; YacToTa TECTUPOBaHWA OnpeaenseTcs npenogasatenem.

8.3. Py6GeXHbI KOHTPOSb YyCNeBaeMoCTH

BOMPOCbHI
AnA nposBefeHUs py6exHOro KOHTpons

1.410 Takoe Hacoc?

2. YTo Takoe HacocHas yctaHoBka?

3. Komnnekc ruapoTeXHUYECKMX COOPYXXEHU 1 06opyaoBaHus, obecneymnBatoLmii 3abop BoAbl U3 UC-
TOYHMKOB W TPAHCMOPTMPOBKY €€ C MOMOLLLK HACOCHbIX arperaToB K HanopHoOMy 6acceliHy unmn mecty no-
TpebneHust — 370 ...

4. Kakue coopyxeHusi BXoAdT B COCTaB HACOCHOW CTaHUMn?

5. Kakne Hacocbl 0THOCATCS K rpynne AMHaMUYEeCKMX HacoCoB?

6. Kakne Hacocbl 0THOCATCSA K rpynne 06bEMHbIX HACOCOB?

7. Ha kakve rpynnbl KnaccuuumpyoTcs HacoChbl MO NPUHUUNY AEUCTBUA?

8. Ha kakve Tvnbl nogpasgensitoTcst Hacockl MO BXoA4y BoAbl Ha paboyee koneco?

9. Kakne Hacocbl OTHOCAT K HU3KOHaMOPHbIM?

10. Nopaya Hacoca Q - ....7

11. Kakune cywiecTByloT cnocobbl onpeaeneHust Harnopa Hacoca?

12. Mo kakou bopMyne paccu1TbIBaeTCs Hanop HaCOCHOW YCTAHOBKU C OTpuLIaTENbHOW BbICOTOMN BCa-
CblBaHUA?

13. Uto npeacraBnseT cobor cMdoHHAs yCTaHOBKA C MEXAHUYECKMM NOgHLEMOM?

14. N3 kaknux BeNNYMH CKnagbiBaeTcsi TEOPETUYECKUIA Hanop Hacoca?

15. YTo Takoe nyteBble NoTepu Hanopa?

16. YTo Takoe MecTHbIe NoTepu Hanopa?

17. N3 kaknx BennYMH cknagbliBaeTcs reoMeTpuyeckas BolcoTa nogbema?

18. Kak MOXXHO M3MeHNTb NapameTpbl paboTbl Hacoca?

19. Yem oTnmyaeTca nonesHas MOLWHOCTb OT NOTpebnsieMon?
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20. [Ins yBenuyeHusi, Kakoro napameTpa HAaCOCHOW CTaHUUKW NPpUMEHAETCA napansienbHoe BKIIoYeHne
HacocoB?

21. nsa yBenuyeHus, Kakoro napameTpa HaCOCHOM CTaHLUUM NPUMEHSIETCA nocrieaoBaTenibHOM BKtO-
YeHne HacocoB?

22. Kak npaBuUIibHO BKJIKOYNUTL HAcoC?

23. Kak pacwudposbiBaeTcs mapka Hacoca K 65-50-1607

24. Y10 OTHOCUTCH K OCHOBHbIM AeTanam Hacoca?

25. [ing yBenuyeHus, Kakoro napaMmeTpa UCMonb3ylT MHOrOCTYNeHYaTble Hacochl?

26. [1na kakux Lenen B HaCOCe yCTaHaBMMBalOTCA CanbHUKN?

27. Kakne Hacocbl NpUMEHSIOTCS ANsa nogbemMa BoAbl N3 CKBaXUH?

28. [Ins nepekayky Kaknx XnaKocTen NCNonb3yoT BUXPEBbIE HACOChI?

29. [ing yero npegHasHayYeHbl BOOOKOSbLIEBLIE HACOCHI?

30. Kak pacwmngpoBbiBaeTca mapka Hacoca BBH — 0,757

31. B 4yem 3akntoyaeTcs npuHUUN AeNCTBUSt 06 BbEMHbBIX HACOCOB?

32. Kakoe MvHMManbHOEe KONMMYEeCTBO HACOCHbIX arperaToB AOMMKHO OblTb YCTAHOBMEHO B HACOCHOW
cTaHuun?

33. B kakom anana3oHe ckopocTern AomkeH paboTaTbk BcacbhiBaoLwwmii Tpybonposoa?

34. Kakoe KONM4yecTBO HUTOK HanmopHoro Tpybonposoaa HeobxooMMO nMpefycMOTpeTb ANS HaCOCHOWM
ctaHuuum lll kateropun?

35. [Ing kakvx uenen npv NpoekTMpoBaHUM BOA03aOOpPHbIX y3MOB NpeaycMaTpmBaeTcs CEKLMOHUPO-
BaHue?

36. KonnuecTtBo pesepsHbIx arperatoB cornacHo CI1 31.13330.2012 ans HacocCHbIX cTaHuui | kaTtero-
pun?

37. PerynupoBaHue paboTbl Hacoca 3To.....

38. Mo kaknm napameTpam noadbupatoT Hacoc?

39. Kakow npouecc Ha4yHeTca B Hacoce, ecrnv ero ycTaHOBWUT Haj YPOBHEM BOAbl Bbille AOMYCTUMOW
reoMeTpUYECcKon BbICOTbI BCAaCbIBAHNSA?

40. OT yero 3aBMcUT aTMOcEepHOEe JaBneHNe Hag NOBEPXHOCTbLIO BOAbI?

41. OT KaKMx NnapaMeTpoB 3aBUCUT 3HAYEHNe yaernbHOro conpoTuBneHus Tpyd A?

42. Npu KakoM yCcnoBmu B HAacCOCe He BO3HWKaET KaBuTaLum?

43. Y10 03HayaeT, HacoC YCTaHOBIEH «MOA 3anvB»?

44. KakoB AManasoH CKOpOCTeW Ans HanopHoro Tpybonposoga BHYTPU HACOCHOW CTaHUUnN?

45. Kak Ha3blBalOTCA HAaCOCHbIE CTaHLUMM OTKavyMBaloLwue Body C onpeaeneHHon Tepputopun?

46. C kakol nogayen HacocHas CTaHUUSA OTHOCUTCS K YHUKanNbHON?

47. Kakon Hanop obecneynBaeT cpegHeHanopHasi HacocHas cTaHuns?

48. HacocHasa cTtaHuusi, ncnomnb3yemas Ha Nepuof CTPOUTENBbCTBA UMK B 9KCTPEHHBIX Criydasix, Ha3bl-
Baetca?

49. YTo 03HauaeT (pyHUKynepHas HacocHas ctaHuua?

50. No HagexHOCTM Nogayn BoAbl HACOCHBIE CTAHLUMW OENATCS Ha...

51. Kaknx TMNoB NpMMEHSIIOTCS CTauMOHapPHbIE 34aHMS HACOCHbIX CTaHLUN?

52. OT 4yero B OCHOBHOM 3aBUCUT AJIMHA HACOCHOWN CTaHLUUn?

53. Kakoe rpysonogbemHoe obopyaoBaHne HeEOOXOOMMO NMPUMEHATb B MOA3EMHOWM YacTU HaCOCHOW
cTaHuum, o6beauHeHHOM ¢ 6eperosbiM konoauem?

54. B 3aBMCMMOCTU OT Yero BbIGUpaT NOAbLEMHO-TPAaHCNOPTHOE obopyaoBaHue?

55. Kak onpegensetca rmybnHa 3anoxeHus BHELLIHUX HanoOpHbIX BOAOBOLOB?

56. Kakue coopyxeHusi ycTaHaBnMBaloT B MOBbILIEHHbIX Y NEPENOMHbIX TOYKax Mpoduris HanopHoOro
Tpybonposoaa?

57. MNpwu kakoM gaBneHMn B BOAOBOAE HEOBX0ANMO NPUMEHEHUE CTarnbHbIX TPYy6?

58. Kakow napameTp TpybonpoBoga npoBepsieTcs Npy NpeaBapuUTeNibHOM UCTbITaHUM BOLOBOAOB?

59. Kakow Bug ncnbitaHus Tpy6onpoBoAoOB NPUMEHAETCSA B 3UMHEE BPEMSI?

60. OT kakoro napameTpa TpybonpoBoda 3aBUCUT BENWUYMHA UCMLITATENBHOIO AaBMeHNA?

61. Kak onpepenseTtca oTmeTka ocu Hacoca [OH?

62. B kakom crnyyae HeobxoanmMo npeaycMOTpeTb YCTAHOBKY BaKyyM-HacOCOB B HACOCHOWN CTaHLMKN?

63. [1na Kakux Lenewn B 3aHUM HAaCOCHOW CTaHLMMN YyCTaHaBNMBAKTCSA OPEHaXHbIe HAacoChl?

64. [Ona 4ero NPMMEHHAIOTCS B KayecTBe BCMOMOraTenbHOro rmgpomexaHmyeckoro obopyaoBaHus
OCYLUMTEIbHbIE HACOChI?

65. YTo BO3HMKaeT B TpyOONpoBoae MpU Pe3KOM OTKITIOHYEHUN SNEKTPOIHEPTUN?

66. B kakom criyqae HeobxoaMma ycTaHOBKa racuTenen rngpaBsnnMyeckoro yaapa Ha Tpybonposoge?

67. B kakom criyqae ycTaHOBKa racuTenew ruapaBnmMyeckoro yaapa Ha TpybonpoBoae He TpebyeTca?

68. Yemy paBHO paboyee gaBneHue B TpybonpoBoae?

69. B kakux npeaenax npuHMMaeTcs 3anac Ha uanve huan, npu onpegenexHnn Hanopa Hacoca?

70. nsi kakoW KaTeropmm HACOCHOW CTaHUUW YCTaHOBKAa pe3epBHOr0 HaCOCHOro arperaTta He npefy-
cmaTpuBaeTca?

71. Kakon npmbop ucnonb3yeTcsa B HACOCHOW CTaHLUMK A5l KOHTPOJSISl KONiMdecTBa nogaBaeMon Xna-
KOCTN?

72. [1na Kakux Lenen CTPoATCS COBMECTHbIE XapaKTepPUCTUKN paboTbl HAacocoB u TpybonpoBoaos?
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73. Kak Ha3bIBalOTCsl HAcOChl Ansi NepeKkayky CTOYHbIX BOA?
74. V3 TpyO kakoro marepuana MOHTMpYeTCcsl 00BSA3ka HACOCOB B 34aHMM HACOCHOM CTaHUMmn?

LUKAJTA U KPUTEPUU OLLEHKU
OTBETOB Ha TeCTOBble BOMNPOCHLI Py6eXXHOro KOHTPOns

- «3a4meHo» BbICTaBIIAETCA o6yqarou.|,emyc;|, €CInn noJsty4eHo oonee 60% npaBuIibHbIX OTBETOB.
- «(HEé 3a4meHOo» - BbICTaB1AETCA o6yqarou.|,emyc;|, €CInn nony4eHo meHee 60% npaBuIibHbIX OTBETOB.

9. NMpomexyToyHas (cemecTpoBas) aTTecTauusi No Kypcy

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

1) gevicteytowlee «onoxeHne O TEKYLLEM KOHTPOSE YCNEBAEMOCTU, MPOMEXYTOUHOM aTTecTauum obyyato-
LMXca Mo nmporpamMmam Bbicluero obpasoBaHusi (bakanaBpuaT, cneumanuTeT, mMarucrTpatypa) U cpegHero
npodeccunoHansHoro obpasoanusa B Prb0OY BO Omckuin FTAY »

9.2. OCHOBHbI€ XapaKTepPUCTUKUN
NPOMEXYTOYHOW aTTecTauum odyyarowmxcs No UToram M3y4eHus AUCLUUNIINHBI

yCTaHOBIIEHWE YPOBHSI AOCTUXEHMUS KaXkabiM 0by4datowmMmMes Lenem
00y4YeHns No AaHHOM OUCLUNIIMHE, U3NOXEHHbIX B N.2.2 HAaCTOsLLEN
nporpaMmbl

Uenb
NPOMEXYTOYHOW aTTecTauum -

Popma

- 9K3aMeH
NMPOMEXYyTO4YHOU aTTecTauum -

1) noAroToBKa K 3K3aMeHy 1 cAaya dKk3amMeHa OCyLecTBAseTcH 3a
CYET y4ebHOro BpemeHn (TPYLOEMKOCTM), OTBEAEHHOTO Ha 3K3aMe-
HaLMOHHYI0 ceccuto ans oby4atoLLmMxcs, CPOKM KOTOPOWN yCTaHaBMN-
BalOTCA NMPUKa3oM Mo YHUBEPCUTETY

MecTo 3k3ameHa

B rpadomke y4ye6Horo npouecca:
2) pata, BpemMs 1 MECTO NpOBeAEeHUs 3K3ameHa onpeaenseTcs

rpadovkoM CAayn 3K3aMeHOB, YTBEPXKAAEMbIM AEKAHOM
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 N0 AMCLMMNUHE
OK3ameHaUMOHHasA nporpamma (cm. MpunoxeHue 9)
no y4eo6HOM ANCLIMNIIMHE: 2) oxBaTblBaeT pasfgernbl (B COOTBETCTBUM C M. 4.1 HacTodALero o-
KyMeHTa)

MeToaunyeckue maTtepuansl,
onpeaensoline npoueaypbl oue- | NnpeactaBneHbl B POHAE OLEHOYHbIX CPEACTB MO AUCLMNNNHE
HMBaHWUA 3HAHUIN, YMEHUN, HaBbl- (cm. MpunoxeHue 9)

KOB!:

MeToguueckue matepuansil,
onpepensiowme npoueaypbl oue-
HUBaHWA 3HAHUW, YMEHUN, HaBbl-
KOB:

9.3 lMNepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHY
Knaccudukauusa BogonogbeMHbIX MaLLVH.
KOHCTpYKTMBHbIE TWMbI OAHOCTYMNEHYATbIX LEHTPOBEXHBLIX HAcOCOB U nx Aetann. O6o3HaveHe.
KoHcTpykuum 1 0603Ha4eHUs1 MHOTOCTYMNEeHYaTbIX HACOCOB.
MonHbIn Hanop Hacoca. OnpenenexHve. BoiBog ypaBHEHWS NOMHOMO HaNoOpa HaCOCHOW YCTaHOBKW MO
nokasaHusam npmuodopa.
MoHATne o koadhduLmneHTe NonNes3Horo encTenst Hacoca. NonesHasa n noTpebutenbckas MOLLHOCTb
Hacoca.
KaBuTtaumsa HacocoB. OnpeeneHne BbICOTbI BCacbiBaHNS U3 YCIIOBUS HEOOMYCTUMOCTU KaBUTaLUW.
OnpepgeneHne oTMETKM OCK Hacoca.
Pabouyas Toyka Hacoca. Paboune xapakTepucTuku HacOCOB MpWU napannenbHon U nocrneaoBaTerb-
How paborTe.
9. BwxpeBble Hacochl. Tunbl, KOHCTPYKLWSI, MAPKMPOBKA, NPUHLMN paboTbl.
10. KoHcTpyKTMBHbIE OCOBEHHOCTUN OCEBLIX HAcOCOB. KpaTkas Teopusi. XapakTepucTuka oceBbIX Haco-
COB.
11. Tvnbl HACOCHBLIX CTAHLUUIA N YyCNOBUS, onpeaenstoLimne Bolbop Trna HaCOCHOW CTaHLMN.
12. HesarnybneHHbIn TUN HACOCHOWM CTaHUMM (KOHCTPYKUUS, onpeaerieHne OCHOBHbLIX pa3MepoB, YCro-
BUSI NPUMEHEHNS).

o rwbdeE
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13. KamepHbIN TMN HACOCHOW CTaHLMKN, KOHCTPYKLUNS N YCNOBUSA MPUMEHEHMS.

14. BNoYHbI TMM HACOCHOM CTaHLMMW, KOHCTPYKLUSA U YCIIOBUSA NPUMEHEHNS

15. OcHOBHOE rmapomexaHuveckoe obopyanoBaHne HacoCHoW ctaHumn. TpeboBaHus npu ero nogbope.

16. Bogo3sabopHble COOPYKEHWNSI HACOCHbIX CTaHUWA, TWMbl, KOHCTPYKTUBHbIE CXEMbI U YCIOBUS MpUMe-
HEeHMS.

17. BcachbiBatoLme TpybonpoBoaAbl HACOCHOM CTaHLUMK1, UX pacyeTt 1 obopyaoBaHue.

18. HanopHble Tpy6onpoBoabl BHYTPU HACOCHOW CTaHUuK, pacyeT, 06B4A3ka n obopyanoBaHue.

19. Perynupytowias, nepekniovaroLas n asapunHasg apmatypa Ha HarnopHbIX TpybonpoBoaax.

20. BHelwHWe HanopHble BOAOBOAbI. YCroBus npoektupoBaHus. MaTtepuansl Tpy6. UcnbiTaHue.

21. KoHTponbHO-u3mMeputenbHas annapaTypa Ha HaCOCHbIX CTaHLMAX.

22. Bogomepbl. KOHCTPYKTUBHbIE CXEMbI U YCNOBUS NMPUMEHEHNSI.

23. BcnomoratenbHoe rmgpomexaHuyeckoe 060pyaoBaHNE HACOCHbBIX CTaHLNNA.

24. Bakyym-Hacocsbl. MpuHUMN OencTBMS BOOOKOSbLEBBIX BaKyyM-HacoCOB, MX nogbop u cxembl nog-
KIMOYEHMS K OCHOBHOMY Hacocy.

25. Pacuet TpybonpoBoaa Ha ruapaenuyeckun yaap. NpegoxpaHutensHas apmartypa.

26. MNogbeMHO-TpaHCNOpPTHOE 060pPYyAOBaHNE HACOCHBIX CTaHLMNA.

27. ObbeMHble HaAcoCkl, UX Knaccudukauusa n npeaensl npuMmeHeHus. [loCTOMHCTBA U HegocTaTkn 06b-
€MHbIX HacOCOB.

28. KOHCTpyKLMSA NOPLUHEBBLIX HACOCOB, MX Nogadva 1 Hanop.

29. PycnoBble 3aTonneHHble BOA03abopHbIE COOPYXEHMWS, KOHCTPYKLMSA, NPUHLMMNbBI pacyeTa.

30. KoBloBble 1 6eperoBblie BOA03abOpHbIE COOPYXEHUS HACOCHbLIX CTaHLMN.

31. OcobeHHOCTN NPOEKTMPOBaHNS BOA03abOpOB BOAOXPAHUIULL U KaHANOoB.

32. BogocTpyiiHble Hacochl. [NpuHUMN 4encTBnd, yCTPOMNCTBO M TUMbl BOAOCTPYNHbLIX HACOCOB.

33. lMpocTeniune BOJONOABEMHMKN, UX YCTPONCTBO U YCITOBUS MPUMEHEHMS.

34. JkcnnyaTaums HaCOCHbIX CTaHLMN.

35. KomnnekTHble MennopaTuBHbIE HACOCHbIE CTaHLUMN.

NMPOLIEAYPA NPOBEOEHUA SK3AMEHA

Ok3aMeH NpoBOANTCS B 3apaHee OTBEAEHHbIV AeHb U BPEMS, COrfacHO npukasa Ha ak3aMeHaLoH-
Hyto ceccuio. Ha ak3ameHe obydatowmiica nonyyaet buneT, B KOTOPOM [Ba TEOpeTMHECKUX Bonpoca v 3aga-
ya. Ha otBeT oby4atowemycs, otBegeHo 90 MmyuHyT. OTBET JOMKEH OblTb 3anucaH NOSIHOCTBIO B MUCbMEHHOW
dopme.

Mocne caaym oTBeTa NpenogaBaTtenb NPOBEPSET U BbICTaBNSAET OLEHKY COrNMacHO KpUTEpUsaM.

BnaHk ak3ameHaUMOHHOro bunera
O6pa3ernn

®E/EPAJIbHOE IOCY/JAPCTBEHHOE GIO[PKETHOE OGPA30BATE/IbHOE YYPEX[EHME
) BbICLUEIO OGPA30BAHHS
«OMCKUIA FOCYJAPCTBEHHbIA ArPAPHbIN YHUBEPCHTET um. [1.A. Cmonbinuna»

®akynbTeT arpoxMmMun, MOYBOBEAEHWS, SKOMOrMK, MPUPoJooBYCTPONCTBA 1 BOAONONbL30BaHNSA
YTBEPXXOAIO

Kadenpa npupogoobycTpoicTea, BO4ONOMb30BaHMS
N OXpaHbl BOOHbIX PECYpPCOB 3asegyowmn kadpeapon

Ok3amMeHaUNoHHbIN Gunet Ne 7
Mo gucumnnure 61.B.04.01 MenuopaTuBHbIe HACOCHbIE CTaHUMN

1. MonHeI Hanop Hacoca. OnpegenexHne, BbIBOA YPaBHEHUS! NMOMHONO Harmopa HacOCHOW YCTaHOBKM MO MokKasa-
HUSIM NprMOOopPOB.

2. HesarnybneHHbIi TUN HAaCOCHON CTaHUMKU (KOHCTPYKUUS, onpedernieHne OCHOBHbIX pa3MepoB, YCMOBUS Npu-
MEHeHUs).

3. 3apava.

OpobpeHo Ha 3acepanunn kadpeapbl NpMpPogoo0YyCTPONCTBA, BOAOMONB30BaHMSA U OXpaHbl BOOHBIX PECYPCOB
Mpotokon Ne ot Hosidpsa 20 T.
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3AOAYA Ne 7

OnpepgenuTe Hanop paboTatolero Hacoca, yCTaHOBIEHHOrO NMog, 3anumB, €Cnu Noka3aHus MaHOMEeTPOB COOTBET-
CTBEHHO paBHbl 0,27 n 6,3 Krc/om®. Mpnbopbl ycTaHOBMEHBI HA OOHOM OcKu. [luaMeTp BcackiBatoLLEro TpyoonpoBo-
Aa 400 mm, HanopHoro 200 mm 1 pacxog Hacoca 700 n/c.

LUKANA N KPUTEPUM OLEHUBAHUA
OTBETOB Ha BONPOCHI NPOMEXYTOYHOIro KOHTPONA
PesynbTaThbl 3k3aMeHa onpeaenstoT OLEeHKaM1 «OTIIMYHOY», «XOPOLLUOY», «yAOBNETBOPUTENBbHOY», «HeyaoBIe-
TBOPUTENBHO» N 0OBABMAIOT B AEHb 3K3aMeHa.

OueHKy «ommu4HO» BbICTaBNAT oby4datoemycsi, rmyboko 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUI U
npakTU4ecknin matepman aucumniuiel. OTBeT AomkeH BbITb NOrMYHbIM, rPpaMoTHbLIM. Oby4yatouemycs Heo 6-
XOAMMO nokasaTb 3HAaHWE He TONbKO OCHOBHOMO, HO M AOMNOSHUTENBHOMO MaTepuana, 6bICTPO OPUEHTUPO-
BaTbCsl, OTBEYas Ha AOMOMHUTENbHbIE BoMnpockl. Obyvatowmiics JormkeH cBO60AHO CnpaBnaTbCs C NoCTaBs-
NEeHHbIMK 3aavamu, NpaBubHO 06OCHOBLIBATL NMPUHATLIE PELLUEHUS.

OUueHKy «xopowo» 3acnyxunaeT obyyatolmincsl, TBEPAO 3HAKLLMIA NPOrpamMMHbIA MaTepuan aucuu-
NMVHbI, TPaMOTHO M MO CyLecTBY uanaratrowmin ero. He cnegyet gonyckaTb CyLWECTBEHHbIX HETOYHOCTEN
npu OTBETaxX Ha BOMPOCHLI, HEOOXOAMMO MPaBUIbHO MPUMEHSITL TEOPETUYECKME MONOXEHUS MPU PELIEHUN
NnpaKkTUYecKMx 3agad, BnageTb onpeaeneHHbIMU HaBblkamMu 1 NPUeMamMm UX BbINMOSNTHEHUS.

OueHky «ydoeriemeopumersibHO» NosyvaeT obyyatoLmincs, KOTOpbI UMEET 3HAHWS TONbKO OCHOBHOMO
maTepuana, Ho He YCBOWI ero AeTanu, UCMbITbIBAET 3aTPyAHEHUS NMPU PeLleHUn nNpakTuieckmx 3agad. B
OTBETaX Ha MoCTaBIEHHbIE BONPOCHI 06yYaoLWmMMecsa AONYLLIEHbI HETOMHOCTU, AaHbl HEAOCTATOYHO MpPaBUIb-
Hble (POPMYMMPOBKM, HapyLLEHA NOCNEAOBATENBHOCTL B M3NOXEHWUM NPOrpaMMHOro MaTepuarna.

OueHka «HeyaoBneTBOPUTENbHO» FOBOPUT O TOM, YTO Oby4atoLMiAcs He 3HAeT 3HAYUTENbHOW YacTu
mMaTepuana no AucuuMninHe, AOMNYCKAET CYLIECTBEHHbIE OLWWNOKM B OTBETAX, HE MOXET PELUNTb NpakTu4e-
CKue 3afayvum Unmn peLlaeT ux ¢ 3aTpyaHEeHUSIMU.

BbicTaBneHune OLleHKM ocyLllecTBIIsieTCA C y4eTOM onucaHusa noxasaTeneVl, KpuTepueB U WKan oueHuBa-
HuA KOMneTEHUMﬁ no gucuuniuHe, npeacTtaBlieHHbIX B TaﬁﬂMLl,e 1.2

10. UHdhopmaunoHHoe n meToguveckoe oGecrneyeHne y4eGHOro npowuecca No AUCUUNMHE

B cooTBeTCTBUM C AEMCTBYHOLLUMMM roCy4apCTBEHHbIMM TpeboBaHuAMN Ans peanu3aunn y4yebHoro
npotiecca no gucumnnuHe obecneuvmBaroLLen kadeapon paspabaTbiBaeTCs U NOCTOAHHO COBEPLLEHCTBYETCS
yyebHo-meToamyeckun komnnekc (YMKI), cooTBeTcTBYHOLWMIA AaHHOW paboyern nporpamme u npunaraemMbii
K Hen. Mpu paspaboTtke YMKI kacdhenpa pyKoBoACTBYETCS YCTAHOBIIEHHLIMU YHUBEPCUTETOM TpeboBaHUSAMU
K ero CTpykType, cogepxaHuto n odopmnerumio. B coctaB YMK[ BxogAaT nepeyvmcrneHHble Hke U Opyrue
WUCTOYHUKMN y4eOHOW 1 y4eOHO-MeTOaMYECKON MHAOPMaLMKN, CPeACcTBa HarnsgHoOCTY.

OnekTpoHHasi Bepcusa aktyaneHoro YMK]I, agantupoBaHHas anst oby4valolmxcs, BbICTaBNAETCS B
MHdOpMaLMOHHO-06pa3oBaTeNbHON cpeae yHuBepcuTeTa.
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NMEPEYEHb
nuTepaTtypbl, peKOMeHAyeMoun
Ans N3yYeHUst AUCLMUNIINHBI
51.B.04.01 MennopaTuBHble HACOCHbIe CTaHLUMN

ABTOp, HanmveHoBaHWMe, BbIXOOHble AaHHble

HocTtyn

XKypba M. I'. BogocHabxeHue. [NpoeKkTpoBaHne cuctemMm u coopyxerHmi. B 3 1. T.
3.Cuctembl pacnpegeneHnst n nogadm Bogpl : y4ebHoe nocobue / XKypba M. T, ,
Cokonos JI. N. , T'oeopoea XK. M. - usg. 3-e, nepepab. n gon. - Mockea : M3ga-
TenbctBo ACB, 2010. - 408 c. - ISBN 978-5-93093-278-6. - TEKCT : 3NeKTPOHHbIN //
9bC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930932786.html - Pexum goctyna :
no nognucke.

http://www.studentlibrar

y.ru

XKypba M. I'. BogocHabxxeHue. MNpoekTnpoBaHue cuctem n coopykeHun : B 3 1. T.
1. Cuctembl BogocHabxeHusi, BOAo3abopHble coopyxeHus : yyebHoe nocobue
/ XKypba M. I'. , Cokonos J1. WN. , T'oBopoBa XK. M. - n3a. 3-e, nepepab. n gon. -
Mocksa : ispatensctBo ACB, 2010. - 400 c. - ISBN 978-5-93093-210-7. - TekcT :
anekTpoHHbin /[ 3BC  "KoHcynmbTawT cTygeHTta" @ [cawt]. - URL
https://www.studentlibrary.ru/book/ISBN9785930932107.html - Pexum goctyna :
no noArnucke.

http://www.studentlibrary.ruy

Kopuesckas 0. B. Teopusi, KOHCTPYKLMMN U UCTIbITAHNS BOAOMNOABEMHBIX MALLWH :
y4eb. nocobue / FO. B. Kopuesckasi ; Om. roc. arpap. yH-T. - Omck : M3a-Bo Om-
rAY, 2011.

HCXB

Kopuesckas, KO. B. Hacocbl 1 HacocHble cTaHumm : ydebHoe nocobue / KO. B. Kop-
yeBckas, . A. lopenknHa. — Omck : Omckuin FAY, 2015. — 73 ¢. — ISBN 978-5-
89764-541-1. — TekKcT : 9NeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-6MbnroTeyHas cu-
ctema. — URL: https://e.lanbook.com/book/90742

https://e.

lanbook.com

Kopuesckas, FO. B. Hacocbl 1 HacocHble cTaHumm : nab. npakTukym : yyebHoe no-
cobune / KO. B. KopueBckaa. — Owmck : Omckun [AY, 2017. — 115 c. — ISBN 978-
5-89764-612-8. — TeKCT : aNeKTPOHHbIN // JlaHb : aNeKkTpoHHO-6ubnunoTeyHasa cu-
ctrema. — URL: https://e.lanbook.com/book/113362

https://e.

lanbook.com

JlockytoB B. B. NpoekTupoBaHne MenvopaTUBHOM HACOCHOM CTaHLmm: y4eb. no-
cobue. - Omck : N3g-Bo OMICAY, 2005. - 115 ¢.

HCXB

MopryHog, K. . Hacocbl n HacocHble cTaHuuu : yyebHoe nocobue anga cno / K. IM.
MopryHoB. — 2-e u3g., ctep. — CaHkT-lNeTepbypr : JlaHb, 2021. — 308 c. — ISBN
978-5-8114-8120-0. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-O0MbnnoTeyHas
cuctema. — URL.: https://e.lanbook.com/book/171865

https://e.
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NMPUNOXEHUE 1
®dopma TUTYNLHOro NUCTa pacyeTHo-rpacduyeckom padboTbl

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

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

Kadenpa npmponoobyctporicTea, BOAONOMNb30BaHMS U OXpaHbl BOOHbIX PECYPCOB

Hanpasnenwne nogrotosku: 35.03.11 Napomenuopauus

PacueTtHo-rpadmyeckas pabota

no ancumninnHe MeJ'IVIOpaTVIBHbIe HaCOCHble CTaHUnn

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 rocyaapCcTBeHHbIN arpapHbii yHuBepcutetT umeHu MN.A. CTonbinMHa»

Oonon no HanpaBneHuto
35.03.11 N'mppomenunopaums
Kadeppa npupogoobyctponctea, BOAONONIb30BaHUS N OXpPaHbl BOAHLIX PECYPCOB

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

npenogaBaTtenem Kopyesckon KO.B., oOLEHT.
no gucuunnuHe bB51.B.04.01 MennopaTtnBHble HACOCHbIE CTaHLMMN

OueHo4HoEe 3akntoveHne npenogaBsarend

no JaHHOM KOMMOHEHTE

Ne OueHnBaemas komnoHeHTa PI'P n/unn
a/n paBOThI Hap Heil OHa cchopmupoBaHa Ha ypoBHe
BLICOKOM cpenHem MUHUMarnbHO 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 WH-
dhopmMaLm, NCNoNb30BaHHbIX NPU Hanu-
caHum
5 CTeneHb CaMOCTOATENBHOCTM CTYAEHTa
npu nogrotoeke PI'P
6 YpoBeHb NOHUMaHUA CTYAEHTOM OTpa-
XéHHoro B PP maTepumana, NposiBreHHbIN
npu cobecegoBaHnn
7 YpoBeHb KOMMYHUKATUBHBLIX HABbLIKOB,
NPOAEMOHCTPUPOBAHHbBIX CTYAEHTOM Mpu
cobecenoBaHumn
3aknroyeHue npenogaBaTens
(6ama)
Begywun npenopasartens AUCUUMNNHGI KO.B. KopueBckas
(modnucsk) N.0.®amunus
CtyoeHT
(modnucsk) N.0.®amunus
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