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AHHOTAIMSA

paboyeii mporpaMMbl y4eOHOM TMCIMILIIMHBI
b1.B./1B.03.02 «Hacocbl M1 HACOCHBIE YCTAHOBKH » JIJIfl NOATOTOBKHU 0aKajgaBpa
no nanpagpjennio 20.03.02 -Ilpupoa000ycTpoiicTBO M BOI0N0Ib30BAHUE,
HANPaBJIEHHOCTh « MHKeHepHbIe CHCTEMBbI BO0CHAOKEHUs1, BOJI0OTBEIeHUs,
TEMJIOCHAOKEHNS U BEHTHJISII[AN

esp 0CBOCHHUS NMCHUIUIMHBI: O3HAKOMUTHCS C HACOCOM KakK THAPOMAIIIN-
HOM, KOHCTPYKIIMEN U XapaKTEPUCTUKAMHU HOBEUIIMX TUIIOB HACOCOB M HACOCHBIX
YCTaHOBOK, TEOPHEH UX pabOThl U TMAPABINYECKUX MPOIECCOB MEPEIayu YHEPTUH B
arperare; onpeielieHueM MapaMeTpoB, HEOOXOAMMBIX MPU MPOEKTUPOBAHUU HACOC-
HBIX CTaHIUN; CIIOCOOOB BBHIOOpPA; YCIOBUSIMU MPUMEHEHHUS HACOCOB, UX JIOCTOMH-
CTBAMH M HEAOCTATKAMH, BOIIPOCAMU HKCILTyaTallUH

MecTo TMCHUIVIMHBI B y4eOHOM ILIaHe: NHUCIUIUIMHA BKJIIOYEHA B BapHa-
TUBHYIO 4acCTh y4€OHOro IUlaHa MO HaNpPaBJICHUIO MOJATOTOBKH MPUPOI000YCTPOI-
CTBO U BOJIOTIOJIb30BAHHE, D CEMECTP.

TpeboBanus K pe3yjbTaTaM 0CBOEHMS AUCIHUIUIMHBI: B PE3yJIbTaTe OCBOE-
HUS AucIUIUIuHbl Gopmupyrores komneteHuu: [1Koc-1 (MHaukaTop AOCTHKEHUS
komnetTeHnuu IMKoc-1.1; IKoc-1.2), [1Koc-9 (mHaMKATOpP MOCTHXKEHHUS KOMITCTEH-
un [MKoc-9.1)

Kpatkoe coagep:kanue TUCHUIIMHBI: KJIacCU(UKAIUS U KOHCTPYKIIMS HACO-
coB. ObnacTts mpuMeHeHus1. CxeMbl HAaCOCHBIX YCTaHOBOK, TpeOyeMbIil Harmop Hacoca,
HaIop 1o nmokaszanusMm npubdopos. Hamop Hacoca, popmyna Diinepa, Teopust mog00ust
JIOTIACTHBIX HACOCOB, (POpMYJIbI 1O100UsI. XapaKTEepUCTUKU Hacoca. PaboTa cuctemsl
Hacoc-TpyOompoBoi. KadecTBeHHOE W KOJIMYECTBEHHOE peryiaupoBanue. [lapain-
JeNbHAS W TOCJeaoBareNbHas pabora HacocoB. KaBuTaiys B JIOMACTHBIX HACOCaX.
KaBurtanmoHnHbie HCIIBITAHUS.

O0mas Tpy10eMKOCTh AMCHUILIMHBI 3 3a4. e1., 108 yac.
HToroBmelii KOHTPOJbL MO AUCUHUILIMHE — 3aueT/ PI'P



1. leab ocBOEHMS JUCHUIJIMHBI

[lenpro ocBOCHUS MUCHUILIMHBI «HacocHBIE yCTaHOBKM CHCTEM BOJOCHAOXE-
HUS W BOJOOTBEICHUS»: SBISICTCS O3HAKOMHTHCS C HACOCOM KaK THUIAPOMAITHHOM,
KOHCTPYKITUEH U XapaKTePUCTUKAMH HOBEHUIIIMX THUIIOB HACOCOB M HACOCHBIX YCTAHO-
BOK, TEOPHEH MX pabOTHl U THAPABINYECKHUX MPOIIECCOB MEpeIauu YHEPTUN B arpera-
T€; OMpEIEICHUEM TapaMeTpOB, HEOOXOMMMBIX TPU TMPOCKTUPOBAHWHM HACOCHBIX
CTaHITUI; CITIOCOOOB BBIOOPA; YCIOBUSIMH MPUMEHEHHSI HACOCOB, UX JIOCTOMHCTBAMU U
HEJ0CTaTKaMH, BOIPOCAMH AKCILTyaTaIiH.

B pesynbrare M3ydeHHs TUCHUTLIMHBI Oy IyIIHi OakaiaBp JOKCH OBIThH IO/I-
TOTOBJICH K TIPAKTUYCCKON peaju3alyy MMOJyYEeHHBIX 3HAHWH, UCII0Ih30BaTh UX MU
MPOCKTUPOBAHUH M SKCIUTyaTalldd HACOCHBIX CTaHIIMU C NMPHUMCHCHHUEM HOBCHIIHX
TEXHOJIOTUH U OBITH CIOCOOHBIM K CAMOOOYUYEHUIO.

2. MecTO I1MCHUILUIMHBI B y4e0HOM Mpouecce

JucuuminHa «HacocHble yCTaHOBKM CHCTEM BOJOCHAOKEHHUS M BOJIOOTBEIC-
HUSD BKJIIOUEHA B 00s3aTENIbHBIN NEepedyeHb MUCHUIUIMH y4eOHOro IjiaHa BapUaTHUB-
HOM 4acTH, IUCUMIUIMH 1O BbIOOpY. Huciumirnaa «HacocHble yCTAHOBKH CHCTEM BO-
JIOCHA0XKEHUS W BOJOOTBEACHUS» PEATM3YETCs B COOTBETCTBUM C TPEOOBAHUSIMU
dI'OC, OIIOIT BO u YuebHoro miuana mo HampasieHuro 20.03.02 «IIpupomoo0y-
CTPOMCTBO M BOJOIOJb30BAaHME» MO HANPABIECHHOCTU MOATOTOBKHU «lHXkEHEpHbIE
CUCTEMBI BOJIOCHA0KEHMUSI, BOJJOOTBEICHHUS, TEIJIOCHAOKEHUS U BEHTWISALIUN.

[IpeamecTByOmuUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucruiinHa «HacocHble yCTaHOBKH CHCTEM BOJOCHAOKEHUSI U BOJAOOTBEJICHUS SIB-
asarores «Maremarukay, «Ouszukay, «MarepuanoBeleHUE U TEXHOJIOTUU KOHCTPYK-
LHMOHHBIX MatepuanoBy, «l napasiukay, « IHXeHEpHbIE U3bICKAHUS JI1 CTPOUTEIb-
CTBa CUCTEM BOJOCHA0XEHUS U BOJIOOTBEICHUS.

HMucuumimHa «HacocHble yCTaHOBKM CUCTEM BOJOCHAOKEHUS U BOJIOOTBEIC-
HUS» SIBJISIETCS OCHOBOIIOJIATAIOMIEH [IJII M3YYEHHS CIEAYIOIMUX JAUCLMIUINH:
«HacocHble yCTaHOBKHM CHUCTEM BOJOCHA0XKEHHUS U BOAOOTBeneHUs», «lIpoektupo-
BaHUE CHCTEM BOJOCHAOKEHUS M BOJOOTBEIACHUSY, «IKCIUTyaTaruss 1 MOHUTOPUHT
CHUCTEM U COOPYKEHUI», «PEKOHCTPYKIMS CUCTEM CEIbCKOXO3IMCTBEHHOIO BOO-
CHaOXXEeHMsI U BOJOOTBENEHUS», «Bomo3abopHbie COOpYKEHHUS TMOBEPXHOCTHBIX W
MOI3EMHBIX BO, «CTPOUTEIHCTBO CUCTEM CEITHCKOXO03SMCTBEHHOTO BOJOCHAOKEHUS
U BOJOOTBEACHUA», «BOJAOOTBEAEHME M OUYMUCTKA CTOYHBIX BOJ», «HayuHo-
uccrenoBarenbckas paboTay, U MOJATOTOBKA K Cade U clada TOCyJAapCTBEHHOTO JK-
3aMeHa.

OC0OEHHOCTHIO AUCITUTUIMHBI SIBISIETCS TIOJIy4aTh U 00pabaThiBaTh WH(OpMa-
LU0 U3 Pa3JIMYHBIX UCTOYHUKOB, UCIIOJIB3YS PA3IMUYHBIE CPEACTBA U METObI, HHTEP-
MPETUPOBATH TMOJYyUYCHHBIC JaHHBIC NI (POPMUPOBAHMS CYXACHUN 1O mpodeccuo-
HaJbHBIM M COLMAJIBHBIM Tpo0JieMaM, a TaKKe CTPEMUTHCS COOTBETCTBOBATH yCTa-
HOBJICHHBIM CTaHJIapTaM WJIA MPEBOCXOIUTH UX.



Pabouast mporpamma aucturinHbl «HacoCHBIE YCTaHOBKH CHCTEM BOJOCHAO0-
’KCHUS U BOJAOOTBEICHUS» ISl HHBAIKJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSMHU
3JI0pPOBbBs pa3padaThIBACTCS WHIWBHIYAIBHO C YYETOM OCOOCHHOCTEH TcuXxodu3nye-
CKOTO Pa3BHUTHS, WHIMBUAYAJIbHBIX BO3MOXKHOCTCH M COCTOSHHUS 3J0POBBS TaKHX
oOy4Jarommxcs.

3. [lepedeHb MIaAHUPYEMbIX Pe3yJbTATOB 00y4YeHHs MO IUCHUILIUHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTATaAMH 0CBOCHHMS 00pa30BaTeIbHOM
NporpamMmslI

N3yyenue naHHON yuyeOHOM AMCIMIUIMHBI HAlpaBlieHO Ha (HOPMHUPOBAHHE Y
0Oy4JaronMXxcst KOMIETeHIINH, MpeICTaBIeHHBIX B Tabiulie 1.

4. CTPpyKTYypa U COAepKAHUE TUCHUILIHMHBI
4.1 PacnpenesieHue TPyA0EMKOCTH AUCHUILIUHBI IO BUAaM padoT
1o ceMecTpam

OO6mast TpyA0€MKOCTh AUCIHUILUIMHBI cocTaBisieT 3 3ad. ef. (108 usacoB), ux
pacrpejiesieHre 1o Bujam padoT ceMecTpaM MpeACTaBiIeHO B Tabiuile 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

HATH PaOOTHI MO TPOEK-
THUPOBAHUIO CUCTEM
CEIbCKOXO031CTBEHHOT O
BOJIOCHA0KEeHHs, 00BOI-
HEHHS U BOJIOOTBEACHHUS

Br106op HOpMaTuBHO-
TCXHHUYCCKUX I[OKYMGHTOB,
OTIPEIEIISIONIUX TPEOOBAHUS 110
MIPOSKTUPOBAHHUIO CUCTEM CEJIb-
CKOXO034iCTBEHHOT'O BOJOCHA0-
KCHUA, 06BOI[HGHI/I$I " BOIOOT-
BEJIEHUS

(heccruoHambHBIX 3a7a4
CHCTEM BOJOCHAOKEHUSA U
BOJOOTBEIECHUSA

HOCTh B pecypcax, HeoO-
XOOUMBIX JIA pCIICHUSA
KOHKPETHOU 3a/1a4M CH-
CTEM BOJOCHA0KEHUSI U
BOJIOOTBE/ICHUS

No Kon Copepxanue ) D D B pesynbrare nzyuenus yueOHON AMCHUIIIMHBI 00y4YarONIUecs JOJKHBIL:
KOMIIe- | KOMIIETeHIIUH (KU €€
/1 3HaTh yMETh BIIAJICTh
TEHIIUN YaCTH)
1. [IIKoc-1 |Cnocoben k yuactuto B | [1Koc-1.1 CIIOCOOHOCTB MCIOJIB30- | OCHOBHBIC KOHCTPYK- MIPOEKTUPOBATH OC-
CTPOUTENILCTBE 00BEK- 3HaHUA U BJIaJICHUE METOJaMH | BaTh METOJIbI IPOEKTUPO- | TUBHBIE OCOOCHHOCTH HOBHbIE KOHCTPYK-
TOB MPUPOJIO00YCTPO- | CTPOUTENHCTBA OOBEKTOB MPU- | BaHUS UWHKCHEPHBIX CO- | COOPYKEHUU THUBHBIE 3JIEMEHTHI
CTBa M BOJOIOJIB30BaHUS | pO1000YCTPOICTBA U BOAOIOIb- |OPY>KEHUH U UX KOH- HUHKXEHEPHBIX COOPY-
30BaHUs CTPYKTHUBHBIX JJICMEHTOB KCHHM
[MKoc-1.2 TJI00ATBHBIC TPOOJIEMBI | BBIYUCIISTH POU3BOJI- | METOJAMH H IPUOO-
YMeHue pemniate 3a/1a4u, CBA- OKpYKarolen cpebl, HBIC U UHTETPAJIbl, pe- | paMH U3MEpPEHUs
3aHHBIC C IPUMCHCHHUEM B TIPAK- |IKOJIOTHYECKHE MPUHIM- | IIaTh TudGepeHInanb- | ypOBHEH U NIyOHH
TUYECKOW JeSTEIbHOCTH METO- | IIbI PAllMOHAILHOTO HC- HbIE ypaBHEHUS BOJIbI, CKOpOCTEH Te-
JIOB CTPOUTEIHCTBA OOBEKTOB TOJIb30BAHUS TTPHPOTHBIX YCHHSI, PACXOJIOB BO-
MpUPOA000YCTPOICTBA U BOIO- | PECYPCOB U OXPAHbI MPHU- IIbl, METEOPOJIOTHYe-
MOJIb30BaHUS POJIBI, KO3ANTUTHYIO TEX- CKUX XapaKTEPUCTUK
HUKY ¥ TEXHOJIOTUHU
2. |IIKoc-9 |CrocoOHOCTH BHITOJ- [MKoc-9.1 METO/IbI PEIICHHUS TIPO- OTIPENIETSATh MOTPEO- croco0amMu ompeie-

JIeHUs TOTPeOHOCTH B
HEO0OXOJIMMBIX pecyp-
cax JiIsl pelieHus Mo-
CTaBIICHHOH 3a/1a4u
CHUCTEM BOJOCHaOXe-
HUS B BOJOOTBEICHUS




OYHAS ®OPMA OBYYEHMUA

Ta0muma 2
Pacnpeneﬂenne prI[OéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paﬁoT 1o ceMeCcTpam
N Tpynoémkoctb
Buj y4eoHoii pa6oThI . | Gmoeenbos
OO01mast Tpy10€MKOCTb TUCIUILINHEI 110 YI€OHOMY TUIaHy 108 108
1. KonrakTHas pa6ora: 66,25 66,25
AyautopHasi pabora 66 66
8 MOoM yucie:
aexyuu (J1) 34 34
npakmuyieckue 3auamus (113) 16 16
nabopamopHuvle pabomwi (JIP) 16 16
KOHMaKmuas paboma Ha npomesicymounom konmpone (KPA) 0,25 0,25
2. CamocrositesibHasi pabora (CPC) 41,75 41,75
pacuémuo-epaghuuecxas paboma (PI'P) (noocomoska) 20 20
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYUOHH020 MAMepuald u ma-
mepuana y4eOHuUKo8 u yueOHvlx nocooull, n0020mosKa K 1a0o- 12,75 12,75
PAMOPHLIM U NPAKMUYECKUM 3AHAMUIM, KOJLOKSUYMAM U M.0.)
Iloozomoska k 3auémy (KOHMpo.v) 9 9
Bui mpoMexxyTOYHOTO KOHTPOJIS: 3a4€T
4.2 ConepxxaHue TUCHHUIINHBI
Tabmuma 3
TemaTuyeckuil JIaH y4eOHOM IUCHUIIINHBI
HanmenoBaHue pa3jeiioB 4 TeM Beero AynuTopHas padora Bueayauropn
AUCHMIINH (YKPYITHEHHO) J | II3/C | JIP | IIKP |as pa6ora CP
Paznen 1 «BBeaenue u oOuiyie cBeIeHUS O 24 8 4 4 8
HACOCaX HACOCHBIX YCTAHOBKAX)
Paznen 2 «KoHCTpyKIMM JIOMACTHBIX 24 8 4 4 8
HAaCcOCOB»
Paznen 3 «Teopust TI0nacTHBIX HACOCOBY 25,75 9 4 4 8,75
Pa3nen 4 «XapakTepUCTUKH JIOMACTHBIX 25 9 4 4 8
HACOCOBY»
KonrtakTHas paboTa Ha IPOMEXKYTOUHOM 0,25 0,25
koHTpose (KPA)
ITonroroBka k 3aueTy 9 9
Bcero 3a 5 cemecTp 108 34 16 16 0,25 41,75
Hroro mo pucumiinHe 108 34 16 16 0,25 41,75

Conep:xanue pa3aesioB IMCHUINIAHBI

Pa3nen 1. BBenenue u o01mme cBeieHUs 0 HACOCAX HACOCHBIX YCTAHOBKAX

Tema 1.1. Ilonamue o nacoce. Knaccugurayus nacocos. Obaracme npumene-
Hus. Kpatkuil uctopudeckuil 0030p pa3BUTHSI MAIIMHHOTO Bogomnoabema. Kiaccu-
¢duKalms HaCOCOB M MX MapkupoBKa. /luHamumueckue Hacochl. OOBEMHBIE HACOCHI.
OO6u1acTb NPUMEHEHHUS HACOCOB PA3JIMYHBIX TUIIOB.




Tema 1.2. Ocnosnvie snepeemuueckue napamempsl Hacocog. Ilogada, Hamnop,
noJie3Hasi u norpeodssiemasl MOIIHOCTh, KoddduireHT noneznoro aercteus. [Ipudo-
PBI 11 U3MEPEHHS TapaMeTPOB Hacoca.

HacocHas ycraHOBKa C MOJIOKUTEIBRHOM, OTPULIATENBHON BHICOTAMU BCAChIBA-
HUS; 1 cU(OHHOrO TUMa. ['eoMeTpUUecKre U SHEPIHUECKHe MapamMeTpbl HACOCHBIX
YCTaHOBOK.

Paznen 2. KoHCTPYKIMH JIONACTHBIX HACOCOB

Tema 2.1. Ilpunyun pabomwvl yeuwmpobedxcuvix Hacocos. lleHTpoOexHbIe
KOHCOJIbHBIE Hacochl. LleHTpoOexHbIe HAcOChl C IBYCTOPOHHHUM BXOJOM B pabouee
kosieco. LlenTpoOekHble MHOTOCTYIIEHYAThIe CEKIIMOHHBIE HAacoChl. LleHTpoOexHbIe
MHOT'OCTYTI€HYaThle HACOChl € TOPU30HTAIBHBIM pa3beMOM KopIryca.
[lenTpoOexHbie (QeKkambHbIE, TIECKOBBIE U TPYHTOBBIE HAcOCHL. [lorpyxHbie
IIEHTPOOEKHBIE MOHOOJIOYHBIC HACOCHI.

Tema 2.2. Jlpyeue munwi Hacocos. IlopiiHeBble W TUTYHXEPHBIE HACOCHI.
BonokonblieBsle BakyyMHbIE Hacocbl. BuxpeBble Hacocbhl. IIIHEKOBbIE HacoOCHI.
Crpyiinble  Hacocel. ['umapaBnuueckne TapaHbl. CKBaXXKMHHBIE  HAcOChl  C
TPAHCMHUCCUOHHBIM BAJIOM. CKBa)XMHHBIE HAaCOCHI c MOTPYKHBIM
anekTpoaBurateneM. LleHTpoOexxHbie BepTUKAIbHBIE HAcOCHL. [IpuHIMN paboTH U
MapKHPOBKa OCEBBIX HACOCOB. JIMaroHaJIbHbIE HACOCHI.

Paznen 3. Teopus JIOnaCTHBIX HACOCOB

Tema 3.1. Ocnosnoe ypasnenue nacoca. Teopemuueckuu Hanop.

Kunemarnueckue mapameTpbl JBHKEHHUS KUIKOCTH uepe3 pabodyue OpraHbl
jomacTHoro Hacoca. [lapamienorpaMMbl CKOPOCTEH I BXOJa dKUIKOCTH Ha KOJIECO
U JJI4 BBIXOJIa C KOJeca.

BHemHne cunbl, JOEUCTBYIOIIME HA MAacCy JKUIAKOCTH, 3amOJIHSIOMIEH
MEXKJIONACTHBIE KaHaldbl pabouero kojeca. YpaBHeHue Oiepa. 3aBUCUMOCTH
TEOPETUUYECKOT0 Haropa IEHTPOOESKHOro Kojieca  OT 4YMclia jomacteid. Bnusaue
yrila YCTaHOBKH JIOMACTel Ha Hamop 1eHTpoOexHoro  koseca. [lorepu B pabounx
opraHax u Kod)QUIIMEHTHI MOJIE3HOTO ACUCTBUS IIEHTPOOESKHOTO HAacOCa.

['eomerpuueckoe nonodue. Kunemarnueckoe noxodue. JnHaMmuyeckoe moo-
oue. MonenupoBaHre KOHCTPYKIIMU JIOMacTHBIX HacocoB. KoadduimeHt OwicTpo-
XOJHOCTH JIONMACTHBIX HACOCOB.

Tema 3.2. Kasumayus 6 nonacmuulx Hacocax. dusnueckasi CylHOCTb SBJICHUS
KaBuTalMu.  [IpuuMHBI ~ BO3HUKHOBEHUS  KaBUTAIUU. KaBuTtannoHnssie
XapaKTepUCTUKU HAacocoB. KpuTudeckue W JIOMYyCTUMbIE KaBUTAIIMOHHBIC 3arlachl.
Mepsbl 60pBOBI € TOCTECTBUSIMUA KaBUTAIIMHU B JIOMACTHBIX HACOCAX.

Pa3znes 4. XapakTepucTHKH JONACTHBIX HACOCOB.

Tema 4.1. Xapaxmepucmuxku Hacocos. CoemecmHas paboma Hacoca c
mpybonposooom. Pabouue mouku

I'paduku 3aBucumocteit Haropa H, momuoctu N u KIIJ[ 77 ot momaun Q mpu
ONpENICICHHOW 4YacTOTE BpalllEHUs pOTOpa # HACOCHOro arperara. McnbiTanue
JIOTIACTHBIX HAacOCOB. Byl xapakrepuctuk Hacoca H-Q.

[ToTepu Hamopa B TpyOONpoBoe. XapaKTepucTuka TpyOonpoBoia.

Tema 4.2. Peeynuposanue pabomsl Hacocog. PerynupoBaHue H3MEHEHUEM
CTEIIEHU OTKPBITHs 3allOPHOW apMaTrypbl Ha HANOpPHOM JIMHUU. PerynupoBaHue
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pexkuma paboThl Hacoca  W3MEHEHHEM 4YacTOThI BpalleHus padodero Koiieca.
OO0TouKa IIEHTPOOSIKHBIX KoJiec. PerynupoBanue 3a cueT U3MEHEHHUS yIila YCTAaHOBKU
jonacTel pabodero Koyeca Hacoca.

[TapanenbHas ¥ mocienoBaTeNnbHas pabotra HacocoB. IlapasenbHas pabota
HACOCOB C WJICHTUYHBIMU C Pa3IMYHBIMH XapakTepucThkamu. IlociemoBarenbHas
paboTa HacOCOB. XapaKTEPUCTUKHU TIOCIICIOBATEIIBHON PabOThI JIBYX HACOCOB.

PabGotra HacocoB Ha ceTh TpyOompoBomoB. Cxema TpyOONpPOBOJHON CETH,
COCTOSIIICH U3 ABYX TPYOOITPOBOOB Pa3IMIHON MPOTSIKEHHOCTH, MOIAIONINX BOY B
pe3epByaphl ¢ pa3IMYHBIMA OTMETKAMH YPOBHS BoJIbI. CXeMa TPyOOIPOBOTHOM CETH,
nojaronieid BOMy K BOJOPa300pHBIM yCTPOWCTBAM. Cxema pa3BETBIICHHOM
TpyOOTIPOBOHOM CETH.

4.3 Jlekunu/n1aéopaTopHble/IPaKTUYECKUE 3AHATHS

Tabmuua 4
Conep:kanue JeKIUA MPAKTHYECKHUX 3aHSITHI U KOHTPOJIbHbIE MEePONPHUSITUSA

Ne | Ha3Banue pasne- Wi I EPSSVTE Iy dDopmMupyemMbie Bun Koua-Bo
J1a00paTOPHBIX/ KOHTPOJILHOI'0
n/n JIa, TEMBbI ) KOMIIETCHIINH YacoB
NMPAKTUYCCKUX 3aHATHHN MEpPONPUATHSHA

Pa3zgen 1. Beeaenue u o01me cBeeHUs 0O

HACOCAX HACOCHBIX YCTAHOBKAX.

Tema 1.1. Jlexums Ne 1. Knaccuduka- [MKoc-1

Touamue o st HacocoB. OOnacTh (MKoc-1.1; 2

Hacoce. MIPUMEHCHHSI. MMKoc-1.2)

Knaccugurayus '

ACOCOs [IpaxTnueckas padora Ne 1. [MKoc-1 Omnpoc /

Obnacme N3ydeHnne KOHCTpyKUIUH (MKoc-1.1; JTUCKYCCHSI

1 HAaCOCOB TI0 KaTaJloram Be- 2

npUMeHeHUs. [TKoc-1.2)
JTYUIUX OTEUECTBEHHBIX U
MHPOBBIX IPOU3BOJUTENIECH
JIaGopatopHas pabota Ne 1. [IKoc-1 3amura 1abo-
KoHncTrpykunu neHTpooex- (MKoc-1.1; paTopHOi pa- 2
HBIX HAaCOCOB. MMKoc-1.2) OOTBHI.

Tema 1.2. Jlexrus Ne 2. TlapameTpsl [MKoc-1

OcHogHble HaCOCOB. (ITKoc-1.1; 2

9HepeemuyecKue MKoc-1.2)

napamempui '

Ha]c) 0cos P [TpakTuaeckas padorta No 2. I[MIKoc-1 Pemenwne 3a-

' Omnpenenenue pexxuma pa- (MKoc-1.1; nadq
OO0THI HACOCHBIX YCTAHOBOK ’
2 y ¢ | IKoc-1.2) 2

C TOJIOKUTENLHOM BBICOTOMN
BcachIBaHMS, BbIToMHEHNE
YHCIIOBOTO MPUMEPA.
JlaboparopHas padota Ne 2. [MKoc-1 3ammra nabo-
KoHncTpykiuu nieHTpooek- ([Koc-1.1; paTopHOii pa- 2
HBIX HAaCOCOB. MKoc-1.2) OOTHI.

Pa3nes 2. KoHCcTpyKIMH JIONACTHBIX HACOCOB
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Ne | Haspanme pasae- N Hﬂ';g?)m:;ze ;:;l/mn/ dopmupyembie KOHT Boy:ﬁ,ﬂoro Koa-Bo
n/m JIa, TEMBbI p p ) KOMIICTCHIINH p qacoB
NMPAKTUYCCKUX 3aHATHHU MEPONPUATHHA
Tema 2.1. Jlexumst Ne 3. [Ipuniun pa- [MIKoc-1
Ipunyun OOTBI IEHTPOOEIKHBIX HACO- ([Koc-1.1;
pabomul COB MKoc-1.2), 2
YEHMPOOEHCHBIX
HAcoCo8. (HI_I[<KOC§91)
oc-9.
[IpakTrueckas paborta Ne 3 [MKoc-1 TectupoBanue
Ornpenenenue pexuma pa- (MKoc-1.1;
0OTHI HACOCHBIX YCTaHOBOK IKoc-1.2),
C OTPHIIATEIHLHON BBICOTOM
3 BCACBIBaHM, a TAK)KE CHU- [1Koc-9 2
(OHHOI HACOCHOH ycTa- (ITKoc-9.1)
HOBKH.
BrinosiHeHUE YMCI0BOTO
npuMepa.
JlaboparopHuas pabota Ne 3. IMKoc-1 3amuTa 1a00-
HcnpiTanue BcachIBaromien (MKoc-1.1; paTopHoii pa-
JVHUM LIEHTPOOEIKHOTO MKoc-1.2), OOTHI. 2
Hacoca.
[TKoc-9
(ITKoc-9.1)
Tema 2.2. Jlexmus Ne 4. CkBaXWHHBIC [MKoc-1
pyeue munwvi Hacockl. KpymHbie HacoChl (MKoc-1.1;
HACOCO8. MKoc-1.2), 2
[TKoc-9
(ITKoc-9.1)
[Tpaktuueckas padota Ne 4. I[MKoc-1 Ompoc /
Onpenenenue pexKiMa pa- (MKoc-1.1; Tnncxyccmi;
4 00ThI c()OHHON HACOCHOM MKoc-1.2), €CTUPOBaHUE 2
YCTaHOBKH.
BrImoHeHNE YMCITIOBOTO (HFI[<KOC§91)
oc-9.
npumMepa.
JlabopaTopHas padota Ne 4. MKoc-1 3amura 1a60-
N3ydyeHune kuHemMaTuka mo- (MKoc-1.1; paTopHOii pa-
TOKa B paboueM KoJjiece MKoc-1.2), OOTHI. 2
LEHTPOOEIKHOTO Hacoca. [IKoc-9
(ITKoc-9.1)
Pazgen 3. Teopus JIONACTHBIX HACOCOB
Tema 3.1. Jlexmus Ne 5. OcHoBHOE [MKoc-9
Ocnognoe ypaBHEHHE Hacoca. (ITKoc-9.1) 2
ypasnenue [TpakTrueckas padota Ne 5. I[MKoc-9 Ompoc /
}7‘, acocd. . | Onpenenenue mapameTpoB (ITKoc-9.1) JTUCKYCCHS,
5 COPEMUIECKUL | yacoca IPH H3MEHEHNH Ya- TectupoBaHue
Hanop- CTOTHI BpaIlleHHs BaJia 9

Hacoca. [lepecuet ucxon-
HBIX XapaKTePUCTUK Ha HO-
BYIO YaCTOTY BpallleHUs.
Brinonnenue uncioBoro
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Ne | Haspanme pasae- B o O E S dopmupyembie Bz Koa-Bo
n/m JIa, TEMBbI HaﬁOpaTOPHbIX/ ) KOMIICTCHIINH KOHTPOJILHOTO qacoB
NMPAKTUYCCKUX 3aHATHHU MEPONPUATHHA
npumepa.
JlaGopaTtopHas padota Ne 5. I[MKoc-9 3amuTa 1a60-
HcnbiTanne neHTpoOekHBIX (ITKoc-9.1) | paTopHOii pa- 2
HACOCOB. OOTBHI.
Tema 3.2. Jlexuus Ne 6. KaButanus B [MKoc-9
Kasumayus 6 n10- | ITONACTHBIX HACOCAX. (ITIKoc-9.1) 2
RACMHBLX HACO- [TpakTuueckas padborta Ne 6. [MKoc-9 Omnpoc /
cax. Ornpenenenne KaBUTAIUMOH- (ITKoc-9.1) JIUCKYCCHS;
HBIX XapaKTePUCTUK HACOCA. TectupoBanue
6 Kputnueckue u nomycru- 2
MbIC KaBUTAIIHOHHBIC 3arma-
Cbl. BhIMoHEeHHE YMCIIOBO-
TO IpuMepa.
JlaGopaTopHas padota Ne 6. [MKoc-9 3ammwra abo-
[TapannenwsHas u nocieno- (ITKoc-9.1) paTropHoil pa- 2
BaresbHas paboTa HACOCOB. OOTBHI.
Pa3znen 4. XapakTepucTHKH JIONACTHBIX
HACOCOB.
Tema 4.1. Xa- Jlexuwmst Ne 7. Xapakrepu- [MKoc-9
PAKMepUCmuKy CTHKHU HacOCOB. (ITKoc-9.1) 2
Hacocos. [TpakTrueckas padota Ne 7. [MKoc-9 Ompoc /
Cosmecmnas pa- Onpenenenue napaMeTpoB (ITKoc-9.1) JUCKYyCCUs
boma nacoca ¢ HaCOCHOM YCTaHOBKH MpH
7 mpy6onpo6ooOM. | mapaenbHOM 1 MOCIE/I0- 2
Pabouue mouxu BaTEIbHOM COCIMHEHUU
HAcocoB. BeinmonHenue yunc-
JIOBOTO MIpHMeEpa.
JIaGopatopHas pabota Ne 7. [1IKoc-9 3amura 1abo-
[TapannensHas u mocieno- (ITKoc-9.1) paTropHoOil pa- 2
BaTesbHas paboTa HACOCOB. OOTBHI.
Tema 4.2. Jlexrus Ne 8. Perymuposa- IKoc-9
Pecynuposanue HUE pabOThI HACOCOB. (ITKoc-9.1) 2
pabomel Hacocos. | [IpakTiaeckas pabora Ne 8. [1Koc-9 Omnpoc /
Omnpenenenue nmapaMmeTpoB (ITKoc-9.1) JIMCKYCCHS,
HAaCOCHOM YCTaHOBKH MpH TectupoBanue
KaueCTBEHHOM U KOJIMYe- 2
CTBEHHOM CITOCO0€ peryIu-
8 poBaHus. Beinmonnenne
YHICIIOBOTO MpuMepa. (KOH-
TpOJIbHAS paboTa)
JIaGopartopHas pabota Ne 8. [IKoc-1 3amura 1abo-
Kapurtamus B 10MMacTHBIX ([Koc-1.1; paTopHO# pa-
Hacocax. MKoc-1.2), OOTBHI. 2
[TKoc-9
(TTKoc-9.1)
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Tabmuma 5

Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 N3YYCHUHA TUCHUIIIINHBI

Ne
n/n

HaszBanue pa3aedaa,
TEMBbI

Ilepeuyenb paccMaTpuBaeMbIX BOIPOCOB /1JIsl CAMOCTOATEILHOTO
U3y4eHusi

1. BBenenne u oﬁume CBCJICHHUSA 0 HACOCAX HACOCHBIX YCTAHOBKaX.

1 Tema 1.1. Ilonamue o | - Ilouarus: "Hacoc", "HacocHbIl arperatr’, "HacocHas yCTaHOBKa',
Hacoce. Knaccugpuxa- | "HacocHast cTanus'".
yus nacocos. O6- - Knaccudukanus HacOCOB M BOJIONOABEMHBIX MAIIHUH 110 Pa3IMYHBIM
J1acmov NPUMeHeHUs. npu3HaKaMm, MapkupoBka. OOJIACTH MPUMEHEHHsT HACOCOB PA3IIUYHBIX
TUTIOB.
(Peanuzyemvie komnemenyuu IIKoc-1 (unouxamop oocmuodicenus
xomnemenyuu I[IKoc-1.1; [1Koc-1.2))
2 | Tema 1.2. OcrosHovie | - OCHOBHBIC SHEPTETHUYECKHE MapaMeTPhl HACOCA: Mojavya, Harop, MOo-

9HepeemuyecKue
napamempui
HACoCo8.

Jie3Hasi U TOTpeOsieMass MOIIHOCTH, KOA(P(UIIMEHT MOJIE3HOTO JeH-
CTBHSL.

- CxeMbl HACOCHBIX YCTaHOBOK. ['eojie3ndeckas BbICOTA MOIbEMa, T'eo-
METPHYECKHE BBICOTHI BCAChIBAaHMS W HarHeTaHus. [Ipubops! it n3me-
pEHUSI JTaBIICHUSL.

(Peanuzyemvie komnemenyuu IIKoc-1 (unouxamop oocmudicenus
xomnemenyuu I[IKoc-1.1; I1Koc-1.2))

2. KOHCTPYKIIMH JIONACTHBIX HACOCOB

3

Tema 2.1. Ilpunyun
pabomul
YEeHmMpPOOEINHCHBIX
HACOCO8.

- LleHTpoOE)KHBIE KOHCOJIbHBIE HACOCHI: O0JIACTh TMPUMEHEHUS, KOH-
CTPYKIIMSI, JOCTOMHCTBA U HEIOCTATKH, MAPKUPOBKA

- LleHTpOoOEXHBIE HACOCHI C IBYCTOPOHHHM BXOZOM B paboyee KoJie-
co: 00JIacTh MPUMEHEHUs, KOHCTPYKIHS, TIOCTOMHCTBA U HEJOCTaTKH,
MapKHPOBKA.

- LleHTpOOEX)HbIE MHOTOCTYIEHYAThIe CEKIIMOHHbIE HACOCHL: 00JacTbh
NPUMEHEHUsI, KOHCTPYKIIUS, IOCTOMHCTBA M HEZOCTATKN, MApKHUPOBKA.
(Peanusyemvie komnemenyuu IIKoc-1 (unouxamop oOocmudicenus
komnemenyuu [IKoc-1.1; I[1Koc-1.2), I[1Koc-9 (unouxamop oocmu-
arcenus komnemenyuu [1Koc-9.1))

Tema 2.2. [Jlpyeue

munvl HACOCOB.

CKBa)XMHHBIE HACOCHI C TPAHCMHUCCUOHHBIM BajJlOM H C TIO-
IPY’)KHBIM  3JIEKTPOJBHUTATENIEM: 00JacThb NPUMEHEHHS,
KOHCTPYKIIUS, JOCTOMHCTBA M HENOCTAaTKH, MAPKUPOBKA

- lenTpoOe)KHbIE BEpTUKAIbHBIE HACOCHI: 00JACTh MpPUME-
HEHUs, KOHCTPYKIUS, JOCTOMHCTBA U HEAOCTATKHU, MAPKH-
pOBKa

- OceBble HACOCHI C KECTKO3AKPEIJIEHHBIMU U TIOBOPOT-
HBIMU JIOMACTSIMU: 00JacTh MPUMEHEHUs, KOHCTPYKIUS,

JOCTOUHCTBA U HEAOCTATKHN

(Peanuzyemvie xomnemenyuu IIKoc-1 (unouxamop oocmudicenus
komnemenyuu [IKoc-1.1; I[1Koc-1.2), I[IKoc-9 (unouxamop oocmu-
arcerust komnemenyuu [1Koc-9.1))

. Te

OpHUs JIOMMACTHBIX HACO

COB

Tema 3.1. Ocnosnoe
VpasHenue Hacoca.
Teopemuueckuui
Hanop.

-I[IpuHIMO neHCTBUS LEHTPOOSKHBIX HACOCOB. TeyeHHe >KUAKOCTH B
KaHaJjlax paboyero Koseca rnpu 0ECKOHEYHOM M KOHEYHOM 4YHCJIe JIoma-
CTEH.

- ITimags! CKOpOCTCfI JABWIKCHUA ) KUJAKOCTH IIPH BXOJC HA JIOMMACTH U ITPU

BBIXOJC U3 pa60qero KOJIeCa I1pru OCCKOHEUYHOM U KOHEYHOM YHCJIC JIO-
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Ne HasBanue paznena, | IlepeueHb paccMaTpuBaeMbIX BOIIPOCOB /LIS CAMOCTOSITEILHOIO
n/n TeMbl HU3y4YeHUs
racTen.
- OCHOBHOE ypaBHEHHE IIEHTPOOEKHOr0 Hacoca (ypaBHEHHE Diiiepa).
BeBog dopmysnbl Teoperndeckoro Haropa HT — pabodero korneca c
OECKOHEYHO OOJIBIIIMM YMCIIOM JIOTIACTEN.
(Peanuzyemvie komnemenyuu IIKoc-9 (unouxamop oocmudicenus
komnemenyuu [1Koc-9.1))

6 | Tema 3.2. - KaBuramus B 1onacTHeIX Hacocax: MOHSTHE, MPUYUHBI BO3HUKHO-
Kasumayus 6 BEHHMSI, BO3JICHCTBUE HA JieTanu U paboTy Hacoca. KaBuTanmonHast 3po-
Jlonacmuslx Hacocax. | 3us. Mepbl OOpbObI C TIOCIEACTBUSIMUA KaBUTALIMU B JIOMACTHBIX HACO-

cax. KaBHTanMoHHBIN 3anac.
(Peanuzyemvle komnemenyuu IIKoc-9 (unouxamop oocmuodicenus
komnemenyuu [1Koc-9.1))

4. XapaKkTepuCTHKH JIONACTHBIX HACOCOB.

7 | Tema 4.1. - XapaKkTepUCTUKH JIOTIACTHBIX HACOCOB: BUJBI M1 OCOOEHHOCTH XapaK-
Xapaxmepucmuku TEPUCTUK LEHTPOOEKHBIX U OCEBBIX HACOCOB. - 3aBUCUMOCTh XapakTe-
HACOCO8. PHUCTHK HAcOCOB OT ObICTpoXoaHOCTU. Pabouast o6sacTh Ha Xxapakrepu-
Cosmecmuas CTHKE Hacoca. Y CJIOBUS ITycKa JIOMACTHBIX HACOCOB
paboma nacoca ¢ - Coemecmnas paboma Hacoca ¢ mpyoonpoeooom. Xapakmepucmuxa
mpyoonpo8oooM. mpybonposooa Hmp - Q. Pabouas mouka.

Pabouue mouxu (Peanuzyemvle xomnemenyuu I[1Koc-9 (unouxamop oocmudicenus
xkomnemenyuu I1Koc-9.1))

8 | Tema4.2. CriocoObl peryaupoBaHusi padOThl JIONACTHBIX HacocoB. llpenmyiie-
Pecynuposanue CTBAa M HEJIOCTATKH Pa3IMYHBIX CIIOCOOOB PETYIUPOBAHMUS.
pabomuvl HACOCO8B. - [NapamensHast paboTa JIOMACTHBIX HACOCOB C OJJMHAKOBBIMH HArop-

HBIMH XapakTePUCTUKAMU: CXEMa COCIMHEHHS, YCIOBHs MTPUMEHEHUS,
IIOCTPOEHHE CYMMAapHOW HAroOpHOM XapakTepucTuku. OnpeneneHue
o6mei paboyeil TOUKH M paboUMX TOYEK KaXKI0ro Hacoca.
- [locnenoBarensHast paboTa JIOMACTHBIX HACOCOB: CXeMa COETMHEHMS,
YCJIOBHS IPUMEHEHHS, TOCTPOSHHE CyMMapHON HAllOpPHOW XapaKTepH-
CTHKH.
(Peanuzyemvie xomnemenyuu I[1Koc-9 (unouxamop oocmudicenus
komnemenyuu I[1Koc-9.1))
5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
Tabnuma 6
ITpumeHeHHe AKTUBHBIX H HHTCPAKTUBHbBLIX 06pﬂ3OBaTeHLHLIX TEXHOJOTUH
e HaumeHoBaHHe HCNOJIb3YyeMbIX AKTHBHBIX U
w/n Tema u ¢popma 3ansaTus HHTEPAKTHBHBIX 06pa323aTenbnblx TEeXHOJ10-
ruii
1 | BBenenwue, oOrmue cBeeHUs O JI | Merox npe3eHTaIyu JIEKIIMOHHOTO MaTepraa
Hacocax, HACOCHBIX YCTaHOBKAxX U
HACOCHBIX CTaHITHSIX

2 | Onpenenenue pexuma paboThI I13 | I'pynmnoBoe oOcykaeHue, TMCKycCus
HACOCHBIX YCTAHOBOK C TTOJIOKH-

TEJIbHOM BBICOTOM BCACHIBAHMS,

3 CkBaxnHHBIE Hacocsl. KpynHbie JI | Meron npe3eHTanuu JISKIIMOHHOTO MaTepuania
HACOCHI

4 | XapakTepucTHKH JonacTHIX Haco- | J | [IpobnemHas nekuus
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HanmMeHoBaHMe HCIO/Ib3YeMbIX AKTHUBHBIX U
Tema n popma 3ansaTHS HHTEPAKTUBHBIX 00Pa30BaTeJIbHBIX TEXHOJI0-
ruu

Ne
n/n

COB ¥ TPYOOITpOBOIA
5 | OnpeneneHue KaBUTAI[HOH-HBIX [13 | ['pynmoBoe o6cy)aeHue, AUCKYCCHSI
XapakTepUCTHK Hacoca. Kpurtuue-
CKHE U JIOMYCTHMbIC KaBUTAI[HOH-
HEBIE 3anachl. BEIMoIHenue 4uciio-
BOTO TIpUMeEpaA.

6 | PerynmupoBanue pabotel HacocoB. | J| | Meron npe3eHTalmu JSKIIMOHHOTO MaTepuaa

6. TeKyllll/Iﬁ KOHTPOJIb YCIIEBACMOCTH U IPOMEKYTOYHAHA aTTECTAUA 11O
HTOTraM O0CBOCHUA NTUCIHHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAaHUA WM HHbIE MATEPHUAJIbI, HEO0XOAUMBbIE
JJISl OLleHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIHM) ONbITA AeATEJIbHOCTH

1) IIpumepnana memamuxa PI'P — «OnpeneneHne ruipaBInyecKuxX U 3Hepre-
TUYECKUX TTapaMETPOB HACOCHOM YCTAaHOBKU B PA3JIMYHBIX YCIOBUAX €€ padOThD»

2. Ilpumepol mecmos 011 mexKyuie2o u NPOMeHCymouHo20 KOHMpPOJA 3HA-
HUl oOyuarwuxca:

Pa3nen 1. Beegenue u o01ue CBeAeHHUS 0 HACOCAX, HACOCHBIX YCTAHOBKAX.

1. 'mapaBanyecKuMy MalllMHAMUA HA3bIBAIOT

a) MalIuHBI, BEIPA0ATHIBAIOIIME SHEPTUIO U COOOIIAIOIINE €€ KUJIKOCTH;

0) MaIMHBI, KOTOPBIE COOOMIAIOT MPOXOSIIEH Yepe3 HUX KUJKOCTH MEXaHH4e-
CKYIO DHEPTHUIO, TNOO MOTYYaroT OT KUJKOCTH YacTh YHEPTUU U MepearoT ee pado-
YUM OpraHam;

B) MAIIMHBI, CIOCOOHBIE pabOTaTh TOIBKO MPU UX TOJHOM MOTPYKEHHUH B
KHUIKOCTh C COOOIIIEHUEM UM MEXaHUYECKON IHEPTUU MIPUBOJIA;

I') MaIlIMHBI, COSUHSIONINECS MEXITY CO00M cucTeMoi TpyOOIIpoOBOIOB, IO KO-
TOPBIM JABUKETCS paboyast >KUIKOCTb, OT/IA0IIIast SHEPTHIO.

2. BbiOpaTh npaBUIIbHBIN OTBET, K 0OBEMHBIM HACOCAM OTHOCST CJIEIYIOLINE
HACOCBIL:

a)- OCEBBIC;

0) - pOTOpHBIE;

B)- CTpYHHBIE;

T)- BUOpAIIMOHHbIE

3- BoiOpath npaBWIbHBIN OTBET, HACOCHBIM arperar 3To:

a)- Hacoc u nBurarernb;

0)- Hacoc, nBuraresns v yCTPOMCTBO JUIsl IEpeayyl MOIITHOCTH OT JABUTATEIS K
Hacocy

B)- Hacoc, BcachIBaromiuii 1 HAMOPHBINA TPYyOOIIPOBOIBI M ApMATyphl HA HUX;
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r)- Hacoc, BcaceiBaromuii 1 HanmopHbIA TPyOOIPOBOABI;

4- BriOpaTh NpaBUIIbHBINA OTBET - FTEOMETPUUYECKON BHICOTOM BCAChIBAHUS BEp-
TUKJIbHBIX IIEHTPOOEKHBIX HACOCOB HA3bIBAIOT:

a). PaccrosiHue 1Mo BEepTHKAIN OT YPOBHS BOJIbI B UCTOUHHUKE (HMKHUN Obed) 10
OcCH JiomacTei pabouero Kojeca;

0). PaccTostHue 1o BepTHUKaIM OT YPOBHS BOJIbI B UCTOYHUKE (HIDKHHUI Obed) 10
BXOJIHOM MaTpyOKe Hacoca;

B) PaccTosinue o BepTHKaIu OT YPOBHS BOJABI B UCTOYHHKE (HIKHUHN Obed) 10
OCH HaIlOPHOTO MaTpyoOKa.

5. Kakoe maBiieHre 0OBIYHO MOKA3bIBAET MAHOMETP?
a) abCOIOTHOE:

0) armocdepHoe:

B) U30BITOYHOE;

I') JaBJIEHUE BaKyyMa.

6. Kakoe nmaBiieHre OOBIYHO MOKa3bIBACT MAaHOMETP?
a) a0COJIIOTHOE;

0) n30BITOYHOE;

B) aTMOoc(epHoe;

I) IaBJICHUE BaKyyMa.

7. YKaXUTe Ha PUCYHKE T€OMETPUUECKYIO BBICOTY BCACHIBAHUS

a) 1;
0) 2;
B) 3;
r) 4.

a) 1;
0) 2;
B) 3;
r) 4.

9. Ykaxxute Ha pUCYHKE BCACHIBAIOIINUN TPYOOTIPOBO/T
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a) 3+4;
0) 1;
B) 1+2;
r) 2.

1)
|
l

10. Ykaxxute Ha pUCYHKE HAIOPHBIN TPyOOIPOBO

a) 2+3;

0) 3+4;

B) 1+2; @
1+4. "

r) — 9

]
I
1

Paznen 2. KoHCTPpYKUMH JIONACTHBIX HACOCOB

1. BeiOpaTh npaBUIbHBINA OTBET, OCEBBIE HATPY3KHU B LIEHTPOOESKHBIX KOHCOJIb-
HBIX HACOCaX, BO3HUKAIOT:

a)- B pe3yJbTaTe JIaBJICHUS )KUJIKOCTH Ha BaJl HACOCA;

0)- B pe3yJibTaTe JaBJICHUS KUIKOCTH Ha KOpITyca HacOCa;

B)- B p€3yJIbTaTe JaBJICHUS )KUJIKOCTH Ha HapYXHbIE CTOPOHBI IUCKOB paboyvero
KoJieca,

I')- U3-3a Pa3HOCTU JIaBJICHUS JKUJKOCTH MPHU BXOJE U BBIXOJE U3 HACOCA,

2. BriOpaTh npaBmiibHbIN OTBET, [IpenmytiiecTBa 1eHTPOOEHKHBIX HACOCOB C
JBYCTOPOHHUM BXOJIOM;

a)- bonpioii Hamop

0)- BepTukanbHbIii pa3beM KopItyca,

B)-IIpocToTa KOHCTPYKLIMH,

r)- ['opu30oHTaNBHBIN pazbeM Kopityca.

3. BeiOpath npaBuiIbHBIN OTBET, KaKas JeTajlb IEHTPOOESKHOTO HAacoca MO3BO-
JseT IpeoOpa3oBaTh KWHETHUECKYIO SHEPTHIO TTOTOKA B TOTCHIIMAIbHYIO?

a)-BaJ Hacoca;

0)-pabouee KOJIECO Hacoca,

B)-KOpITyC Hacoca;

I)-3JIEKTPOJIBUTATEIIb
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4. OceBble HACOCHI, B KOTOPBIX MOJIOKEHHUE JIomacTel pabouero Koieca He U3-
MEHSETCs-Ha3bIBACTCA

a) CTallMOHAPHO-JIONACTHBIM:

0) HEIOBOPOTHO-JIOMACTHBIM:

B) JKE€CTKOJIONACTHBIM;

I') ’KECTKOBUHTOBBIM.

5. BeibpaTh npaBUIbHBINA OTBET, K JUHAMHUYECKUM HACOCaM OTHOCAT CJIETYIO-
II1€ HACOCHI

a)- MOPILHEBBIE;

0)- pPOTOpHBIE;

B)- BUXPEBBIE;

I)- KpbUIbYAThIE

Paznen 3. Teopusi JIonacTHBIX HACOCOB

1.. BeiOpath npaBUIIbHBIN OTBET, MIPH YBEIIMUEHUHU pacxoja Hacoca yBeIMYMBa-
eTCs:

a)-U1, cpenHsst okpy>kHasi CKOPOCTh BXOJIHBIX KPOMOK JIOTIACTEH

0)-Vom, MepuaranHas (paauanbHasi) COCTaBIISIONIAst A0COTIOTHON CKOPOCTH TO-
TOKa Ha BBIXOJIE U3 paboyero koieca

B)-W>, OTHOCHTENBbHASI CKOPOCTh MOTOKA Ha BBIXOJIe U3 paboyero koJyeca

r)-Uy, okpyXHasi CKOPOCTh IMOTOKA Ha BBIXOJE U3 pabovero Koseca.

2. BriOpaTh npaBuiibHbIN OTBET - CTaTnueckuilt Hanop He, 3TO:

a) pa3HOCTb TEOMETPUYECKON BHICOTHI H; U Tbe30MeTpUYECKOM BHICOTHI B KO-
HEYHOM CEYEHUHU TPyOONpoBOAa;

0) cymMmMa reoMeTpu4ecKoil BHICOTHI Hy 1 Mbe30MeTpruecKoii BICOTHI B KOHEU-
HOM CEUYECHUU TPYOOIPOBO/IA;

B) CyMMa IIb€30METPUYECKUX BBHICOT B HAYAJIbHOM U KOHEYHOM CeUYeHUH TpyOo-
IIPOBOJA;

I') Pa3HOCTb CKOPOCTHBIX BBICOT MEXAY KOHEUHBIM U HaYaJIbHbIM CEYCHUSIMHU.

3. Ecniu naBiieHne HUKE€ OTHOCUTENIBHOTO HYJISL, TO €0 Ha3bIBAIOT:
a) aOCOJIIOTHBIM;

0) atMoc(hepHBbIM;

B) U30BITOYHBIM;

I') JaBJIEHHWE BaKyyMa

4. BeiOpaTh mpaBuiIbHBINA OTBET, KOdhduiment noneznoro aeiicteus (K1) ot-
HOLICHUE:

a)- MOTPEOIIEMOI MOIITHOCTH K TIOJIC3HOM;

0)- MaKCUMaJIbHOW MOTITHOCTH K TTOJIC3HOM;

B)- TIOJIE3HON MOIITHOCTH K MOTPEOIsIEeMOi;

I')- MOJIE3HOW MOIIIHOCTHU K TIOTEPH AJIEKTPOIHEPTHIA.
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5. B kakux eguHUIAX U3MEPSIETCS TaBJIEHHUE B cucteme usmepenuss C1U?
a) B acKaJsix;

0) B JDKOYJISIX;

B) B 0apax;

') B CTOKCaXx.

Paznen 4. XapakTepuCcTHKH JIONIACTHBIX HACOCOB.

1. BoibpaTh npaBunbHbINA 0TBeT- KpuBas moTpeOHOTr0o Hamopa oTpakaer:

a) 3aBUCUMOCTb [TOTEPb SHEPTHUH OT JABJICHHS B TPyOOIIPOBOIE:

0) 3aBUCUMOCTh COTIPOTHBJICHHUS TPYOOIPOBOIA OT €T0 MPOITYCKHON CITIOCOOHO-
CTH:

B) 3aBUCUMOCTb IOTPEOHOI0 HAIlOpa OT pacXxo/a;

T') 3aBUCHUMOCTb PEXXHMa JIBXKEHHS OT pacxoja.

2. BeiOpaTh paBWILHBINA OTBET, HATIOPHOW XapaKTEPUCTHKOW Hacoca Ha3bIBaeT-
csl:

a) 3aBUCHMOCTh U3MEHEHUS JIaBJICHUS M pacxoia Mpu N3MEHEHUH YaCTOThI Bpa-
IICHUS BaJia;

0) ero reoMeTpUYECKUE XapaKTePUCTHKU;

B) €T0 TEXHUYECKHE XapaKTePUCTHKU: HOMUHAJIBHOE JaBJICHUE, PACXO U Ya-
croTa BpauieHus Bana, KI1/I:

T') 3aBUCUMOCTH HAIoOpa, Co37[aBaeMoro HacocoM H ot ero nogauu Q mpwu mo-
CTOSTHHOHM YacTOTE BpAIICHUS BaJia.

3. BoiOparb npaBuiibHbIN 0TBET, 00beMHBbIN KIIJ[ Hacoca — ato:

a) OTHOIIIEHUE €T0 JACHCTBUTEIIHLHOM MOJIaYu K TEOPETUUECKOM;

0) OTHOIIIEHHE €r0 TeOPETUUECKON MOTau K IEHCTBUTEILHOM:

B) Pa3HOCTh €TI0 TEOPETUUECKON U JEHCTBUTEIBHOMN NOIAUHN:

I') OTHOIIIEHWE CYMMBI €0 TEOPETUUECKON M ICHCTBUTEIIBHOM ITOJIaYd K 4acTOTe
000pOTOB

4. BeiOpaTh ipaBUIIBHBIN OTBET, JIBa HACOCA MOTYT paboTaTh MapauieabHO ec-
I

a) pacxojl HaCOCOB OJIMHAKOBBIN;

0) Hamop HAcCOCOB OJMHAKOBBIIA;

B) pacXoJ U Harop OJUHAKOBHIE;

I') pacxoj ¥ Hamop paszHbIe.

5. BoiOpath npaBUIIbHBIN OTBET, XapaKTEPUCTUKA MOCIEI0BATEIHHOTO COESIUHE-
HUSI HECKOJIBKUX TPYyOOIPOBOIOB ONPEAEIAETCS:

a) MepeceuyeHueM XapaKTepPUCTUKN HAacoca ¢ KPUBOW MOTPEOHOr0 Hamopa:

0) crokeHreM a0CIUCC XapaKTEPUCTUK KaX0TO TPyOOIIpoBoIa:

B) YMHOXKEHHEM OpJMHAT XapaKTEPUCTHK KaXJ10T0 TpyOOnpoBoia Ha OOIIMiA
pacxo KUAKOCTH:

I') CIIOKEHHEM OpJIMHAT XapaKTEPUCTUK KaXKIOro TpyOOIpoBoOa.

19



6. KpuBast motpe6HOTO Haropa oTpakaet

a) 3aBUCUMOCTb MTOTEPb SHEPTUU OT JIABJIICHUS B TPYOOIIPOBO/IE;

0) 3aBUCMMOCTh COTMIPOTUBIIEHUS TPYOONPOBOAA OT €r0 MPOITYCKHON CITOCOOHO-
CTH;

B) 3aBHCUMOCTb IIOTPEOHOT0 HAIlopa OT pacxo/a;

I') 3aBUCUMOCTb PEXXHUMa JIBIXKEHHSI OT pacxoa.

7. Meton pacdeta TpyOOIIPOBOIOB C HACOCHOH TO1auei 3aKITF09aeTCsI

a) B HAX0X/ICHHUH MaKCUMaJIbHO BO3MO>KHOU BBICOTHI ITOABEMA KUJKOCTU IyTEM
MOCTPOEHUS XapaKTEPUCTUKHU TPyOOIIPOBOJIA;

0) B COCTaBJIEHUU ypaBHEHUs] bepHYJUIN 1711 HAYaJIbHOW M KOHEYHOU TOYEK
TpyOOTIpOBOa;

B) B COBMECTHOM IOCTPOEHUH HA OJIHOM TpauKe KPUBBIX IOTPEOHOTO HAMMOPA
Y XapaKTEPUCTHUKHN HACOCA € MOCJIETYIOIIUM HAX0KICHUEM TOUKH UX NIEPECEUCHHS;

I') B ONPEJEIIEHUHU COIIPOTUBIIEHUS TPYyOONpOBO/1a IyTEM 3aMEHbI MECTHBIX CO-
IIPOTHUBJIICHUNA SKBUBAJICHTHBIMU JITTMHAMM.

8. Touka nepeceueHns KpuBO NOTPEOHOrO HAMIOPaA C XapaKTEPUCTUKON Hacoca
Ha3bIBACTCS

a) TOYKOM ONTUMAIIbLHON pabOThI;

0) paboueil TOUKOI;

B) TOUKOM ITOJauH;

') TOYKOM Hamopa.

9. XapakTepucTuka rnociae10BaTeIbHOT0 COEIMHEHNSI HECKOJIBKUX TPYyOOIpOBO-
JIOB OIIPEAEIISIETCS

a) MepecevueHrueM XapakTepUCTUKU HAacoca ¢ KPUBOM MOTPEeOHOro Hanopa;

0) ciokeHneM adCIMCC XapaKTePUCTUK KaXA0ro TPyOOpoBo/Ia;

B) YMHOXEHHEM OpJMHAT XapaKTEPUCTHK KaX10Tro TpyOOonpoBoia Ha OOIIMiA
pacxof )KUJIKOCTH;

I') CII0KEHHEM OpJIMHAT XapaKTEPUCTUK KaXKI0ro TpyOOIpoBoOa.

3. IIpumepnsie 6onpocwt K Ouckyccuu no OucCyunIuHe

Tema 1.1. IlonssiTue 0 Hacoce. Knaccupukauus nacocos. Qdsactb npume-
HEHHUA.

1. KakuM TpeOOBaHMSIM JTOKHBI yIOBIETBOPSITH HACOCHI?

2. HazoBUTE OCHOBHBIE BHJbI HACOCOB TMHAMHYECKOTO THITA?

3. Ha3oBuTe OCHOBHBIE BHUILI HACOCOB 0OBEMHOTO THUIIA?

4. ITo xakoif 3aBUCUMOCTH PACCUYUTHIBAETCA MOIIIHOCTb JIONACTHOI'O Hacoca ?

5. Kak onpenensercs KII/[ nacoca?

6. Ha kakue ABe COCTaBIISIIONINE pa3eisieTcs MOJHbIA HANOp, pa3BUBAEMBbIH JIO-
NACTHBIM HACOCOM ?

7. llepeunciite OCHOBHBIE MapaMETPHI JIOMACTHOW MAIlIMHBI, KOTOPBIE BIIHSIOT
Ha BEJIMYMHY IToaaudu ?
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8. Kakyto Bennunny 00s14HO umeeT 00beMHusbIil KITJI nomactHoro Hacoca?

127. IloueMmy oceBblI€ JOMACTHBIE HACOCHI ITyCKAKOTCSl B OCHOBHOM Ha OTKPBITYIO
3aBUKKY ?

9. OT yero 3aBUCHUT BaKyyMeTpUU€eCKasi BBICOTa BCAChIBaHUS B Hacoce ?

10. 3aueM HeoOX0oaMM OOpaTHBIN KJIallaH Ha HAIIOPHBIX JIMHUAX HACOCOX YCTa-
HOBOK

Tema 2.1. [IpyHuun padoTbl HEHTPOOEKHBIX HACOCOB.

1. Ilepeunciite OCHOBHbIE OCOOEHHOCTH JIONACTHBIX HACOCOB.

2. [IpuBeaute mpuMepbl MAPKUPOBKH JIOTIACTHBIX HACOCOB (pacmudpyiite ee).
3. IlpuBenuTte mpuMepbl MapKHUPOBKHM OCEBBIX HACOCOB (pacmmdpyiite ee).
4. I'me ycTaHaBIUBAIOTCS CATBHUKH U JUISI YETO OHU HYXKHBI 7

5. UeM OTAMYAIOTCS OCEBBIE U EHTPOOEKHBIE JIOMACTHBIE HACOCHI?

6. Ilepeuncnure OCHOBHBIE J€TANIU JIONACTHOI'O Hacoca.

7. Kakas getaip JIONaCTHOTO Hacoca MO3BOJISET MPeoOpa3oBaTh KUHETUYECKYIO

HHEPIHI0 OTOKA B IOTEHIUAIBHYIO ?
8. Onuiute cnoco0 AeCcTBUSI HEHTPOOEKHOTO JIONACTHOTO Hacoca.
9. Onumure cnocod AeHCTBUS OCEBOTO JIONACTHIO HACOCA.

Tema 3.1. OcHoBHOe ypaBHeHHe Hacoca. Teoperuueckuii Hamop

1. ®dyHKIMEH KaKUX TapaMEeTPOB SBIAETCS KO3IPPUIUEHT ObICTPOXOTHOCTH ?

2. Kakas ckopocTh XapakTepHU3yeT BpalllaTeIbHOE JBUKEHUE YACTULIBI CPEJIbI B
pabouem konece?

3. Kakasg CKOpOCTh XapaKTepU3yeT MOCTYIATEIbHOE ABHKECHUE YACTUIBI CPEIBI
B pabouem konece ?

4. N300pa3ute MHOTOYTOJIbHUK CKOPOCTEHN Ha BBIXO/I€ paboyero KoJjeca.

5. nst yero HEOOXOIUMO 3HAThH YTOJ [32

6. Kak HalTH TEOPETUUECKYIO MMOJa4yy JIONACTHOW MAIIUHBI 7

7. IlepedynciuTe OCHOBHBIE THIPABIMYECKUE MOTEPH, KOTOPbIE BO3HHUKAIOT B
JIOTIACTHOM Hacoce.

8. Kak npenoTBpaTuTh NMOSABICHUE KaBUTALIMKU B HACOCAX ?

9. Kakue mepbl NpUMEHSIOTCS JI1 MPEIOTBPAILICHHUS] KaBUTAIIMM B HACOCaX Ha
HAaCOCHBIX CTaHIUAX ?

Tema 4.1. XapakrepucTuku HacocoB. CoBmecTHasi padora Hacoca ¢ Tpyo0o-
nposoaoM. Padouune Touxkn

1. Kakas xpuBasi XapaKTepUCTHKH JIOMACTHOTO HAacOca SIBJIACTCS HanOoee BaXK-
HOU ?

2. Kakoit Bug umeet ¢pynkuus gonactHoro Hacoca H = £ (Q) ?

3. Kaxoit Bug umeet QpyHkius jgonactHbiM HacocoM N = £ (Q) ?

0
4. Kak u3MeHUTCS TEOPETUUECKUI HaAIop ¢ yBeanueHueM Q npu B2 >00 ?

0
5. Kak u3MeHUTCSl TEOPETUUECKHI HAaNop ¢ yBenuueHuem Q mpu B2 <90 ?

6. Jly1st uero HeOOXOAMMO 3HATH XaPAKTEPUCTUKY JIOMMACTHON MAITUHBI ?
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7. Kak mo xapakTepuCTHUKE HallTH MOIIIHOCTh Ha PEKUME XOJIOCTOro XoAa ?
8. Kak HazwiBaercs pexum, npu kotopoM KII/] makcumasen ?

9. Kakue YCIIOBHUA HOI[O6I/IH BBIITIOJIHAIOTCS I HOI[O6HI)IX JIOIMACTHHIX Hacoce ?

10. IlpuBeaute Gopmyibl mepeyeTa XapaKTEPUCTUKU JIOMIACTHOIO HAcoca Mpu

M3MEHEHHUH Yrciia 000pOTOB.
11. Jlns kakux 1eseid MpuMEHsIOT MapajuiebHy0 paboTy HACOCOB U ?

12. TloctpoiiTe cyMMapHyI0 XapakTEPUCTHKY JIBYX OJHOTHUIIHBIX MapaylieabHO

paboTalOIKX JOMACTHRIX HACOCOB ?

13. Kak ompeaenutbs MOIIHOCTh, MOTPEOISIEMYIO TapaljIeIbHO PabOTaIOINMU

JIOTIACTHBIX HACOCOB ?
14. Kak onpeaenuTs Nojavy ABYX MapajlieIbHO pabOTaIOMIUX JTOMACTHBIX ?
15. [Nokaxute pabouyro TOUKY Ha rpaduke XapaKTEpUCTHK JIOMACTHOTO HACO
U CETH.
16. C kakoil LeJIbIO JIONACTHBIE HACOCHI IMOAKIIFOYAIOTCS MOCIEA0BATENIBHO ?
17. B Kakux ciydastx IPUMEHSETCS PETYIMPOBAHNE JIOMACTHBIX HACOCOB?
18. Kakue HenocTaTKu U JOCTOMHCTBA UMEET IPOCCEIBHOE PETYJINPOBAHUE ?

4 Ilpumepnoie 3a0auu no oucuyunaune «Hacocnvle ycmanoeku cucmem 6000-
CHA0CeHUA U 60000MEE0EHUA)

Paspnes 2. [lapamerpsbl HacoCoB.

3aoaua:

Boga 3abupaeTcs HacocoM M3 BOJIOMCTOYHHKA | MTOAACTCS TI0 CTAIBLHBIM TPY-
OOIPOBOIaM B BOJOTIPUEMHHK COTJIACHO MPUBEIECHHON HIKE CXEMBI.

TpeOyeTcs onpenenuTb HEOOXOAUMBIN /17151 T01a4M BOABI HAIlOP Hacoca

HUcxonupie faHHBIC:

- mojaBaeMslii pacxon Q = 0,9v%/c

- TeoJie3ndecKast BpicoTa rmoabeMa H, = 52m;

- TMaMeTp | IJIMHA BcackiBaromero Tpyoonposoaa D1 = Iw, Ly =35m;

- TMaMeTp | IJIMHA HaropHoro TpyoonpoBoaa Dy = 0,9m, Ly =400m;

- MECTHBIE TIOTEPHU HAINOpa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIEM H
HAIIOPHOM TPYOOIpoBoe paBHBIMHU NSy, = 0,27m, W™y, = 0,3 1m;

- IOTEPH HAIOPA I10 JUIMHE PACCYUTaTh 110 (popmyae AQL

- YACIBHOE COMPOTUBJICHUE TPYOOIPOBOIa 4 BCACHIBAIOIIETO M HATIOPHOTO
MIPUHATH COOTBETCTBEHHO paBHbIMU A*¢ = 0,017, 4™ = 0,03;

b

25 du
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OtBer H = 53,61m.
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Pa3znen 4. XapakTepuCTHKH JIOMACTHBIX HACOCOB M TPYOONMpPoOBOaa

3aoaua 1

1. Boga nojaercst Mo cucTeMe CTalbHbIX TPYyOOIPOBOOB IUAMETPOM =
500mm, nmanoit = 900M Ha BeIcOTYy 26Mm. TpedyeTcst HOCTPOUTh XapaKTEPUCTUKY
TpybompoBona H,, =f(Q). [lotepu Hanopa no HHEe TPyOOIPOBOIa PACCUUTATH IO
dopmyse AQ?L, yienpHOE CONPOTUBIIEHHE TPYOOIPOBOa A IPUHATH PaBHBIMU A =
0,0578c¢/m°. MecTHbIe noTepu Hanopa .y B Tpy6onpoBoie NpuHATL paBHbME 10%
OT TOTEPH IO JJIUHE;

Xapaktepuctuka TpyoonpoBoia

Q, m*/c | O | 005010 | 015 | 020 | 0,25 | 0,30 | 0,35 | 0,40
H,,m |260]|2614 2657 27,29 | 28,29 | 29,58 | 31,15 | 33,04 | 35,16

3aoaua 2

2. Bonma 3abupaetcs nieHTpooexkHbiM HacocoM Mmapku /[ —1000 - 40 (14H/c), n
= 980 06/mun N3 BOJIOUCTOYHUKA U MOJACTCS MO CTAJIbHBIM TPYOOIPOBOJAAM B BOJO-
MIPUEMHHK XapaKTEPUCTUKA HACOCA IPUBEJCHA HUKE.

Tpebyercs onpeaenuTs pexuM padoThl HacOCa U COOTBETCTBYIOIIYIO EMY ITO-
navy, Hanop, MomtHocTh U KIIJI.

HcxonHbie naHHbBIE:

- TeoJie3ndecKas BpIcoTa rmoagbeMa H, = 26m;

- TUaMeTp u anuHa Tpyoonposoaa D1 = 0,5m, L =900m;

- - IOTEPH HAIIOPA IO JIIMHE paccuuTarh o dopmyiae AQL

- YIeIBHOE COMPOTUBJICHUE TPYOOIIpoBOAa A MPUHATH PAaBHBIMU A =
0,0578c%*/mb;

- MECTHBIE MTOTEepH HAnopa N, B TpyOOoNpoBoae npuHATH paBHbIMU 10% OT
NOTEPb M0 JJIMHE;

H M
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Xapaxmepucmuxa nacoca /] —1000 - 40 (14H/Ic), n = 980 06/mun

Otsert: Q, = 380n/c, H, = 43m

Paznen 5. Teopusi moao0us JIONACTHHIX HACOCOB

3aoaua:
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Xapaxkmepucmuxa nacoca /] —1000 - 40 (14H/Ic), n = 980 06/mun

Omnpenennts HEOOXOTUMYIO YACTOTY BpaleHus Ny Bana Hacoca /[ —1000 - 40
(14H/lc), n = 980 06/mun, XapakTEepUCTUKA KOTOPOTO MPUBEICHA HA PUCYHKE C TEM,
9TOOBI IPY HOBOW YacTOTE HACOC yIOBIETBOPSUT pa0OYNM 3HaUCHHUSAM Haropa H,qs =
33 m nnogaue Q,qs = 350 a/c..

Otset: Ny =941 06/mun

5. Hepeuenb RPUMEDPHBLX 60NPOCOB, 6BIHOCUMDBIX HA RPOMENHCYMOUHO20 am -
mecmauuiro 3auem

1. ITonsatus: "Hacoc", "HacocHsli arperat’, "HacocHas ycraHoBKa', "Hacoc-
Has cTaHius'".

2. Knaccugukaniys HacOCOB ¥ BOJONOABEMHBIX MAIIHMH [0 Pa3IUYHBIM IpU-
3HaKam, MapkupoBka. O0acTu NPUMEHEHHUsI HACOCOB Pa3JINYHBIX TUIIOB.

3. OcHOBHBIE PHEPreTUYECKUE MapaMeTphl Hacoca: Mojayda, Harmop, MoJjie3Has
U oTpebIsieMmast MOIIIHOCTH, KO3 (GUIIUEHT MOJIE3HOTO ICHCTBUS.

4. Cxembl HaCOCHBIX YCTAHOBOK. ['eo/ie3ndeckas BbICOTA MObEMA, [EOMET-
pHUUYECKHE BBICOTHI BcachiBaHUs U HarHeTaHwus. [IpuOopsl st u3MepeHust JaBiIeHMUS.

5. Cxema HaCOCHOM YCTaHOBKH C MOJIOKUTEIIbHON BBICOTOW BCACHIBAHUSI.
Omnpenenenue Hanopa Hacoca Mo MOoKa3aHUsIM U3MEPUTENBLHBIX TPUOOPOB.

6. CxemMa HaCOCHOM yCTaHOBKH C OTPULIATEIIBHON BBICOTOM BCACBIBAHUS.
OmnpeneneHue Hanopa Hacoca Mo MOKa3aHUsIM U3MEPUTEIIbHBIX MPHUOOPOB.

7. Cxema HacOCHOM ycTaHOBKH cu(oHHOrO Tuma. OnpeaeneHre Haropa Haco-
ca 1o MOKa3aHUsIM U3MEPUTENbHBIX TPUOOPOB.
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8. LlenTpoOexHbIe KOHCOIbHBIE HACOCHI: 00JIaCTh MPUMEHEHUS, KOHCTPYK-
111, TOCTOMHCTBA U HEAOCTATKN, MAPKUPOBKA.

9. LlenTpoOeKHbBIE HACOCHI C IBYCTOPOHHUM BXOJIOM B pabouee Kosieco: 00-
JACTh MPUMEHEHUSA, KOHCTPYKIUS, JOCTOMHCTBA U HEIOCTATKH, MAaPKUPOBKA.

10. LlenTpoOexHbIE MHOTOCTYIIEHYAThIE CEKIIMOHHBIE HACOCHI: 00JIACTh MPU-
MEHEHUS, KOHCTPYKIIUS, JOCTOMHCTBA U HEJJOCTATKH, MapKUPOBKA.

11. llenTpoOexHBIE MHOTOCTYIIEHYAThIE HACOCHI C OCEBBIM Pa3beMOM KOPITY-
ca: 00JIacTh MPUMEHEHUSI, KOHCTPYKIMS, TOCTOMHCTBA U HEIOCTAaTKU, MAPKUPOBKA.

12. IllenTpoOexHbIe (pekaTpbHbIe HACOCHI: HAa3HA4YCHHE, O00JACTh MPUMEHCHHS,
KOHCTPYKIIUSI, JOCTOUHCTBA U HEJJOCTATKH.

13. LlenTtpoOexHbIe BEPTUKAIBHBIE HACOCHI: 00JIACTh MPUMEHEHHSI, KOHCTPYK-
1[Usl, TOCTOMHCTBA U HEJOCTATKH, MAPKUPOBKA.

14. OceBble HACOCHI C KECTKO3AKPEIICHHBIMU U IOBOPOTHBIMU JIOMACTSIMU:
00J1aCTh MPUMEHEHUS, KOHCTPYKIIHS, TOCTOUMHCTBA U HEJIOCTATKHU.

15. JluaronanbHble HACOCHI: 00JIACTh MPUMEHEHUS, KOHCTPYKIIUS, JOCTOUH-
CTBa U HEJIOCTATKU, MapKUPOBKA.

16. CxkBa)XKMHHBIE HACOCHI C TPAHCMUCCHUOHHBIM BAJIOM U C MOTPYXKHBIM 3JIEK-
TpoJIBUTaTeIeM: 00JaCTh MPUMEHEHUS, KOHCTPYKIIMS, TOCTOUHCTBA U HEIOCTaTKH,
MapKHpPOBKa.

17. BookoJiblieBbIE BAKYYMHbBIE HACOCHI: HA3HAYEHUE, KOHCTPYKIUSA, MPUH-
AT J€HUCTBUSL.

18. BuxpeBbie HACOCHI: 001aCTh MPUMEHEHHM I, KOHCTPYKLUS, IPUHIUIT JACH-
CTBUSI.

19. Ctpyiiable HacOChI: 00JIaCTh IPUMEHEHHUS, KOHCTPYKIUS, JTOCTOMHCTBA U
HEJIOCTATKH, MPUHITUIT JCHCTBUS.

20. OceBas Harpy3ka: IpUYUHBI BO3HUKHOBEHMS, CIIOCOOBI ypaBHOBEIIMBA-
HUSI OCEBBIX YCUJIMH Y Pa3IMYHBIX TUIIOB HACOCOB.

21. Ilpunnun aeiicTBUs IIEHTPOOSIKHBIX HACOCOB. TedueHue )KUAKOCTH B KaHa-
Jax pabouero Kojeca npu 0ECKOHEYHOM M KOHEYHOM YHCJIE JIOTTACTEH.

22. Ilnanbl CKOPOCTEN JBHKEHUS AKUIKOCTH MPU BXOJE HA JIOMACTH U IIPU BbI-
X0J1e U3 pabouero Kojeca mpu 0ECKOHEYHOM M KOHEYHOM YHCJIC JIOTTACTEH.

23. OcHOBHOE ypaBHEHHE LIEHTPOOEKHOTO Hacoca (ypaBHeHue Diinepa). Bol-
BOJ (hopMyJIBl TeOpeTndeckoro Harmopa HT pabouero kojeca ¢ 6€CKOHEUHO 0O0JIb-
IIUM YHUCJIOM JIOITACTEM.

24. Teopetnueckuit Harop HT 1eHTpOOEKHOTro Hacoca ¢ KOHEUHBIM YHUCIOM
JIOTIaCTEMN.

25. BriusgHue yria ycTaHOBKH JIoNacTel Ha Hanop 11/0 koseca.

26. Ilotepu B pabounx opraHax v k03 OUITUEHTHI OJIE3HOTO JCHCTBUS 1ISH-
TPOOEKHOTO HAcOcCa: 00bEMHBIHN, THIPABINUECKUN, MEXaHUUECKUM, TTOTHBIM.

27. KpaTkas Teopusi 0ceBOro Hacoca. TedeHue KUIKOCTH B pabodeM Kojiece U
BBINPABJISIIOLIEM anmapare. TeopeTUYeCKU U IEUCTBUTEIBHBIA HATIOPBI OCEBOTO
Hacoca.

28. Teopus moao0us JOMACTHBIX HACOCOB: TEOMETPUIECKOE, KHHEMATUIECKOE
U IUHAMUYECKOE M01001€e; OCHOBHBIE KPUTEPUU MTOA00MS JIOTTACTHBIX HACOCOB.
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29. KoaddurmeHT OBICTPOXOTHOCTH JIOMACTHBIX HACOCOB NS : TOHSTHE, BBI-
BoJ (opMyiibl. Knaccudukaius J0MacTHBIX HACOCOB B 3aBUCUMOCTH OT KO3 (duIin-
eHTa OBICTPOXO/IHOCTH.

30. KaBuTtanus B J0NacCTHBIX HACOCAX: IMOHATHE, NMPUYMHBI BO3ZHUKHOBEHUS,
BO3JIEHCTBHE HA JieTalu U paboTy Hacoca. KaBuTtanmonnas spo3us. Mepsl 60pbsObI €
MOCJIEACTBUAMM KaBUTALIUU B JIONIACTHBIX Hacocax. KaBUTalmoHHBIN 3amac.

31. KaBuTanimOHHBIE UCIBITAHUS JIOMIACTHBIX HACOCOB: LI€JIb HCHIBITAHUM,
CXeMa YCTaHOBKH, U3MEPHUTEIIbHAA allllapaTypa, METOIMKA MPOBEJIECHUS HWCIbITAaHUI.
Kputnueckue u 10mycTUMbIE KaBUTAIIMOHHBIC 3a1aCHI.

32. XapakTepUCTUKHU JOMACTHBIX HACOCOB: BUJIbI 1 OCOOCHHOCTH XapaKTEepH-
CTUK LEHTPOOEKHBIX U OCEBBIX HACOCOB. 3aBUCHUMOCTh XAaPAaKTEPUCTUK HACOCOB OT
obicTpoxoaHocTH. Pabouas o01acTh Ha XapaKTepUCTUKE Hacoca. Y CIOBUSA ITyCKa JIo-
MACTHBIX HaCOCOB.

33. CoBmecTHas paboTa Hacoca ¢ TpyOOIPOBOJOM. XapaKTepucTHKa TpyOo-
npoBoja Htp - Q. PaGouas Touka.

34. [lapannenbHas paboTa JIONACTHBIX HACOCOB C OJMHAKOBBLIMU HAITOPHBIMU
XapaKTePUCTUKAMHU: CXEMa COCIMHEHUS, YCIOBUSA MPUMEHEHUS, TOCTPOCHHUE CyM-
MapHO HarmopHoM xapakTepucTuku. Onpenenenue ooiei padoueit Touku u pado-
YUX TOYEK Ka)KJ0TO Hacoca.

35. IapannenbHas paboTa JIONACTHBIX HACOCOB C PA3IMYHBIMU HAIOPHBIMU
XapaKTEPUCTHUKAMU: CXEMa COEJIMHEHHUS, YCIOBUSA IPUMEHEHHUS, OCTPOECHUE CyM-
MapHOI HaoOpHOU xapakTepucTuku. Onpenenenue ooOen padoveit Touku u pado-
YUX TOYEK KaKJI0ro Hacoca.

36. [TocnenoBarenbHasi paboTa JOMACTHBIX HACOCOB: CXeMa COCTMHEHUS,
yCIJIOBUSI IPUMEHEHHUS], IOCTPOCHUE CYMMapHOU HAlIOPHOW XapaKTEPUCTHUKHU.

37. IlapameTpUueCKHE UCTIBITAHUS JIOMTACTHBIX HACOCOB: 1I€J1b UCTIBITAHUN,
CXeMa yCTaHOBKH, U3MEPUTEIIbHAS allllapaTrypa, METOJANKA MPOBEICHUSI HCIBITAaHUSI.

38. CriocoObl perynupoBanus paboThl IONACTHBIX HacocoB. [IpeumytiecTa u
HEJIOCTATKHU Pa3IMYHBIX CIIOCOOOB PETYIHPOBAHUS.

6.2. Onucanune nNokaszaresieil 1 KpUTEPHEB KOHTPOJIS yCIIeBAEMOCTH,
onucaHue MKaJI OLeHNBAHUS

JUIsl OLEHKM 3HAHUM, YMEHHI, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHLUHU IO
JTUCUUIUIMHE MOXET TNPUMEHSATHCS OalNTbHO-PEUTUHTOBas/TPAAUIIMOHHAS CUCTEMA
KOHTPOJISI ¥ OLICHKH YCIIEBAEMOCTHU CTYAEHTOB.

B ocHoBy 6amnbHO-periTunroBoit cuctemsl (BPC) monoxeHbsl NpUHLMIBI, B CO-
OTBETCTBUHU C KOTOPHIMH (POPMHpPOBAHHE PEHTHHTa CTYACHTA OCYIIECTBISETCS B XO-
JI€ TEKYILET0, MPOMEXYTOYHOTO KOHTPOJISI U POMEXYTOYHON aTTeCTallly 3HAHUM.

Tabmuma 7
Hlkana Ik3amen/
. 3ager
OLICHUBAHUS 3a4er ¢ OLlEHKOM

85-100 OTJIMYHO

70-84 Xoporio 3a4eT

60-69 Y 10BAETBOPUTETHHO

0-59 HeynoBneTBoputensHo HEe3ayeT
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[Tpu ncnosb30BaHUM TPATUIIMOHHON CUCTEMBI KOHTPOJIS U OLICHKH YCIIE€BAEMO-
CTU CTYJICHTOB UCHOJB3YIOTCA CIEAYIONIUE KPUTEPUU BBICTABICHUS «3aU4TCHOY» WM
«HE 3aUYTCHO.
Kpurepuu onieHuBaHus1 pe3yJabTATOB 00y4eHUS

Tabmura 8
YpoBeHb ycneBa-
Kpurepun oueHuBanus
eMOCTH
3acityKUBaeT CTY/CHT, OCBOMBILINN 3HAHUS, YMEHUSI, KOMIIETECHIIUU U
TEOpeTHYeCKHil MaTepual 6e3 mpoOesaoB Ha BHICOKOM Ka4yeCTBEHHOM
JocTraTouHblii YPOBHE; IPAKTHYECKHUE HABBIKU MPOGECCHOHATHHOTO TPUMEHEHHUS
(3a4TeHo) OCBOEHHBIX 3HaHUH CHOPMHUPOBAHBI.
KoMnereHum, 3akpeIui€HHbIE 33 JUCHUIUIMHON, CGOPMHPOBAHBI HA
YPOBHe — BBICOKHIi / XOpoumii (CpeaHuii) / 10CTaATOYHDII.
. | 3aciayKuBaeT CTyJEHT, HE OCBOMBILINI 3HAHUS, YMEHHS, KOMIIETEHIIUU U
MuHMMaIbHBIA .
(e 3auTen0) TEOPETUUECKHUI MaTepHall, TPAKTUYECKUE HABBIKK HE CPOPMUPOBAHEI.
KommnereHuu, 3aKkperyi€HHbIC 33 JUCUHUILIMHON, He ¢)OPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE o0ecneuyeHre JUCHUILINHbI
7.1 OcHOBHasI IUTEPATYypa

1. Anu, Mynzep Cyneitmad. Hacocel 1 HaCOCHBIE YCTAHOBKH: YUEOHHUK JJIS CTY-
JICHTOB BBICIINX Y4YE€OHBIX 3aBEJICHUH, 00YJaroIMXCsl O HAIPABJICHUIO MOJATOTOBKH
20.03.02 "TIpupogooOycTpocTBO U BoJ0NONIb30BaHue". PexomenoBano YMO / M.
C. Amu, 1. C. bernsipos, B. ®@. UebaeBckuii; Poccuiickuii rocygapcTBeHHBIN arpap-
Hbll yHUBepcuTeT - MCXA numenu K. A. TumupszeBa (MockBa). — DJIEKTPOH. TEK-
ctoBble aH. — MockBa: PITAY-MCXA wum. K. A. Tumupssena, 2015. — 330 c.:
puc., Tadu., uB.mi1. — (150 ner PTAY-MCXA). — Komnekuus: YuebHas 1 yueOHO-
METOINYECKast JuTepaTypa. — Pexum noctyna ;
http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontres, B. K. Hacocsl 1 HACOCHBIE YCTAHOBKU: pacuye€T HACOCHOU
YCTaHOBKH : yueOHoe mocooue st By3oB / B. K. JleontseB, M. A. bapameBa. — 2-e
u3a. — Mocksa : U3narenbctBo FOpaiit, 2022. — 142 c¢. — (Briciiee oOpa3oBanue).
— ISBN 978-5-534-13028-7. — TekcT : anexTponHbiii // OOpa3zoBaTenbHas
miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496511 (nata ob6patienus:
14.09.2022).

3. Kypoukun, E. 0. HWuxeHepHble cucTeMbl BOAOCHAOXKEHUS, BOAOOTBEIE-
HUSI, TeIIora3ocHadxeHus : yueOHoe nocooue st By3oB / E. FO. Kypoukun, E. II.
JlamkuBckuit. — Mocksa : U3narensctBo FOpaiit, 2022. — 151 ¢. — (Bwsicmee 06-
pazoBanue). — ISBN 978-5-534-14904-3. — Tekct : anmexkTpoHHbIN // O6pa3oBa-
TenbHas maTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/496957
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7.2 Jlono,THUTEJILHAA JIUTEPATYypa

1. Moprynos, K. I1. Hacocbl u HacocHbl€ CTaHIIMM : y4eOHOe ocoOue AJisd BY-
30B / K. II. MopryHoB. — 5-¢ u3a., ctep. — Cankr-IletepOypr : Jlansb, 2022. — 308
c. — ISBN 978-5-507-44973-6. — Texkct : 2yeKTpoHHBIM // JIaHb : 3JEKTPOHHO-
oubsmoteunas cucrema. — URL: https://e.lanbook.com/book/254657

2. Ulynxkas, E. E. Hacocel. HacocHble 1 BO31yXOlyBHbIE CTAHIIMH : Y4€OHOE TO-
cooue / E. E. lllyuxkas, E. I'. IlypuxoBa, A. b. PonnonoBa. — PocrtoB-Ha-/lony :
Houckoit I'TY, 2021. — 140 c. — ISBN 978-5-7890-1967-2. — TeKcT : 3JeKTpOH-
Held  // Jlamp  :  2JekTpoHHO-OmMOmmotreuHas  cucrema. —  URL:
https://e.lanbook.com/book/237911

3. Kopuegckas, FO. B. Hacockl u HacocHbIe CTaHIIUY : J1a0. MPAKTUKYM : y4eO-
Hoe mocobue / FO. B. KopueBckas. — Owmck : Omckuit 'AY, 2017. — 115 ¢. —
ISBN 978-5-89764-612-8. — Tekct : »nekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmoteunas cuctrema. — URL.: https://e.lanbook.com/book/113362

7.3 HopmaTuBHBIC IPABOBbIE AKTHI

1- CIT 31.13330.2012 Bogocuabxenue. HapyxHbie ceTd U COOPY>KEHHUS.

2- CIT 58.13330.2012 I'mapoTexuuveckue coopyskeHusi. OCHOBHBIE MOTOKCHHUS

3- CIT 66.13330.2011 [IpoexkTupoBaHHe U CTPOUTEIHCTBO HAMIOPHBIX CETEH BO-
NOCHA0KEHHUS U BOJOOTBEICHUS.

7.4 MeToanuecKue yKa3aHusl, pEKOMEHIANH U APyrue MaTepuaJibl K
3aHATHAM

1. Amu M.C., bermspos JI.C., [Tomepanne O.H. Cymko B.B.: Meroguueckue
yKa3aHHs MO BBITIOJIHEHUIO JJabopaTtopHbIX pador (Meroandeckue ykasanus) / M.C.
Amu, JI. C. bernsipos.; M: Uza-Bo ®I'BHY «Pocundopmarporex», 2017. 86 ¢

2. IIpu npoBeneHnn 1a6OPaTOPHBIX PabOT HEOOXOAMMO CTPOTO COOMIOAATH Mpa-
BUJIA TEXHUKU O€30MAaCHOCTHU MpHU padboTe B 1a0OPATOPUU HACOCOB U HACOCHBIX CTAH-
Ui, yKa3aHusl pernoaBateneid kadenps

8. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAMMBIX /111 OCBOCHUS AN CIHUILUIMHBI (MOYJIA)

1. Dnextponnsiil katanor Hayuno-Texunueckoit bubnuorexu Kadenpsr ¢/x Boso-
cHabxxenust u BogootrBenennst PCAY-MCXA (http://isvov.ru) (OTKPBITBIN TOCTYTI)

9. IlepeyeHb NPOrpaMMHOro odecredeHUss 1 HHPOPMANMOHHBIX CIIPABOYHBIX
CUCTEM

1. www.consultant.ru Cnpasounas npasosas cucmema «Koncynomanm Ilnocy.

Tabmuma 9
IlepeyeHb NPOrpaMMHOI0 o0ecreYeHus
HaumenoBanu
Ne CHO eu HaumenoBanue Tun Ton
pa3nena yuyeOHOM ABTOp
n/n NPOrpamMMbl NPOrpamMMbl pa3padoTKu
AUCHHUILINHBI
1 |IlapameTpbl HACOCOB, ABTOKA I'padmueckas | Autodesk 2011
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https://e.lanbook.com/book/254657
http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-58133302012-aktualizirovannyj-snip-33-01-2003-q-gidrotexnicheskie-sooruzheniya-osnovnye-polozheniyaq.html
http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-66133302011-proektirovanie-i-stroitelstvo-napornyx-setej-vodosnabzheniya-i-vodootvedeniya-s-primeneniem-vysokoprochnyx-trub-iz-chuguna-s-sharovidnym-grafitom.html

JlonacTtHbIe HacoOCHI
XapaKkTepUCTUKH JIO-
MACTHBIX HACOCOB U TPY-
OompoBoaa

Teopus nogoOus 10-
IIACTHBIX HaCOCOB
KaBuTanus B 1onacTHbIX
Hacocax

Teopus mogobust j1o-
[IACTHBIX HACOCOB

KaBuTanus B JJ0macTHBIX Pacuernas,
2 H Microsoft Office | pabora c Ta6- | Microsoft 2010
Hacocax
JIMLIAMU
Hpyrue TUIIBI HACOCOB U
BOJOIOIBEMHUKOB

10. Onucanue MaTepuabLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM ISt
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoIecca Mo AUCHUIINHE (MOIYJII0)

Tabmuma 10
CeegeHus 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
KaOMHeTaMM, J1a00paTOPUAMHU

HaumeHoBaHMe cienuaJIbHbIX IOMeIIe-

HHI 1 IOMEINEeHNH /I CAMOCTOATEIb- OCHAIIIEHHOCTH CIIEIHAJLHBIX IOMEIEeHNI 1 I10-
HOM padoTsl (Ne yueoHOro Kopmyca, Ne MellleHHH JJI CAMOCTOSATEIbHOI PadoThl
ayAUTOPHH)
1 2
29/130 1. JIaGopaTopuslii cTena «HacocHast ycraHoBKa 1»

2 mir. (MuB.Ne 410124000602775)

2. JlabopaTopHblIii cten «HacocHas yctaHOBKa 2»
2 wt. (MuB.Ne 410134000000156)
3.JIabopaTtopHslii ctena «HacocHas ycraHoBKa 3»
1 wt. (MuB.Ne 410134000000157)
4.JIaGopaTtopuslii ctena «HacocHas ycraHOBKa 4»
I wt. (MEB.Ne  410134000000697)

5. MMapTsl 12 mr.

6. locka menoBasi 1 .

7. Maxket — 3 mrt. ( uaB. NeNe 410138000000226,
410138000000227, 410138000000228)

8. Komnbiorepsl - 7 mt (MHB. NoNe
210134000000298,

210134000000299, 210134000000300,
210134000000301, 210134000000302,
210134000000303, 210134000000304 )

29/244 1. Hapter - 20 mT.
2. locka meJioBasi - 1 mmir.
3. UudopmanmonHubie cTenabl - 28 mr

bubnuoTeka, YnTaNBHBIN 3aJ1: KOpIyc 29,
1-b1ii 3TAXK, YMTATBHBIN 34T

bubnunoreka umenu H.M. JKene3nosa,
JlucrBennnunas amies, a. 2k1.
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Oo0mexutug KoMHaTH! 111 CaMOIIOATOTOB-
KU

11. MeToauyeckue peKOMEHIAMUM CTYAEHTAM 10 OCBOEHHUIO U CIUNJINHBI

Hear MeToaM4YecKHX pPeKOMEHIANMH — HAY4YUTh CTyJeHTa 3((OEKTUBHBIM
npuemMam paboThl, IOMOYb MEPEUTH OT AESATEILHOCTH, BHIMOIHAEMON MO/ PYKOBO/I-
CTBOM IpEMNoaBaTelis, K JAeSITeIbHOCTH, OPraHU3yeMON CaMOCTOSTEIbHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI IIPETOJaBATENSI CAMOKOHTPOJIEM.

3agaumn MeTOAMYECKUX PEKOMEeHIAM .

HayuuTsb cTynenra:

. palroHaIbHBIM IpueMaM padOoThl MpPU WU3YYEHUH MaTepuaja U IMOAro-
TOBKE U K CJlaye DK3aMEHOB;

. 3¢ (HEeKTUBHO UCTIOIH30BATh KOHCYIbTALIUU TIPETIOAaBATEIS;

. IIPUMEHSITh KPUTEPUH OLIEHKM CAMOOLIEHKH IIPU U3YYEHNUN MATEPHUAIIA;

. PE3yJIbTaTUBHO pabOTaTh C JTUTEPATYPOil;

OcHoBHBIMH (hopMamMH OOYYEHHUS CTYJICHTOB SBJISIFOTCS JICKIIUU, TPAKTUUECKHE
1 J1abOpaTOPHBIC 3aHATHS, CAMOCTOSTEIbHAs pab0Ta, U KOHCYJIbTAIUH.

Oouwgue npasuna u npuemvl KOHCREKMUPOBAHUA J1IEKUUIL

1. KoHcniekTupoBaHUE JIEKIUKA BEIAETCSA B CHEUUAIBHO OTBEICHHOM IS 3TOTO
TETpaau, KAkl JTUCT KOTOPOH JOJKEH UMETh MoJs (4-5 cM) JJIsl TOTIOJTHUTEIbHBIX
3amnucen.

2. Heo0Gxonumo 3anmuchiBaTh TEMY U IUIAH JICKLIHUM, PEKOMEHIYEMYIO JUTEpa-
Typy K TeMe. 3amucu pa3feoB JIEKIUU JOJKHBI UMETh 3aroJIOBKH, MOJ13ar0JIOBKH,
KpPaCHbBIEC CTPOKH.

3. Ha3BaHHbIe B JICKIIUU CCHUIKM HA MEPBOMCTOYHUKU HAJO MOMETUThH HA TO-
JISIX, 9TOOBI IPU CaMOCTOSITEILHON pabOTe HANTH U BIIUCATH UX.

4. B KOHCITEKTE JOCJIOBHO 3aIlACHIBAIOTCS ONPEAEICHUS TOHATUI, KATETOPUN U
3aK0HOB. OCTalIbHOE TOJHKHO OBITH 3aITMCAHO CBOUMH CIIOBAMU.

5. KaxxnoMy cTyZIeHTy HE0OXOAMMO BBIPA0OTATh M UCIOJB30BaTh JOMYCTUMBIC
COKpaIlleHUsI Han0oJiee PacpOCTPAHEHHBIX TEPMUHOB U TMOHSATHUH.

B KOHCHEKT cieayeTr 3aHOCUTH BCE, UTO MpenojaBaTelib MUILIET HAa JIOCKE, a
TaK)Xe€ PEKOMEHIyeMbI€ CXEMBI, TAOJHIIBI, JHArPAMMBI U T.]I.

6. [IpocnymanHyto JICKIIMIO HEOOXOAMMO He3aMeIJTUTEILHO MpopadboTaTh, 4YTO
3HAYUTEILHO YKOHOMUT BPEMS U CITIOCOOCTBYET JIyUIlIEMY YCBOCHHUIO MaTepHaia.

MeToauveckue peKOMEHAALMS 10 padoTe ¢ JUTEepaTypou

Ocob60e MecTo cpeai BUIOB CAMOCTOSATEIILHOM pabOThI 3aHUMAET paboTa ¢ Jiu-
TepaTypoi, SBJISIFOIIASACS OCHOBHBIM METOJIOM CaMOCTOSITEJIbHOTO OBJIQJICHUS 3HAHU-
amu. [lepeueHb U 00BEM JIUTEpPATYypPhl, HEOOXOAUMOMN JII M3Y4YCHUS JUCITUTLIUHBI
«Hacockl 1 HacOCHbIE YCTaHOBKH », ONPEIESACTCS MPOrpaMMoil Kypca U JPYyTrUMHU
METOJIUYECKUMU PEKOMEHIAITUSIMH.

Bcro nmuteparypy MOXXHO pa3fenuTh Ha yUeOHUKH U YI€OHbIE U METOJUYCCKUE
1mocoOus, HayYHbIe MOHOTPA(PUUECKUE UCTOYHUKHU, HAYYHBIC IMyOJMKAIUA B TIEPHO-
TUYecKou mevyatu. M3 HUX MOXKHO BBIJIEIUTH JIMTEPATYPY OCHOBHYIO (pPEKOMEH]ye-
MYI0), TIOTIOJIHUTEILHYIO U JIUTEPATYPY AJIS YIITyOJIEHHOTO N3YUYEHUS JUCITUTUTHHBI.
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N3ydeHne MUCHUIUIMHEI ClIeyeT HaYMHATh C Y4eOHHKa, TOCKOJIbKY YUeOHUK —
3TO KHUIa, B KOTOPOM M3JI0KEHBI OCHOBBI HAy4HBIX 3HAHHW I10 OIPEIEICHHOMY
IpeaIMeTy B COOTBETCTBUU C LEISIMU U 3ajauaMy 00y4YEeHUsI, YCTAHOBJIIEHHBIMU pado-
4eil MporpaMMoi 1 TpeOOBaHUSAMU JAUJTAKTUKH.

IIpu pabote ¢ muTepaTypoil peKOMEHAYETCS:

- MEJUIEHHO IPOYUTATh TEKCT, CTAPAsCh MTOHATH CMBICII U3JI0KEHHOTO;

- BBIJICIMTH KJIKOYEBBIE CJIOBA B TEKCTE;

- IOCTapaThCs MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOLINI 3aMBICEN aBTOPA.

- HE TEpATh U3 BHUJ1a OOIIMI KOHTEKCT U HE OTPYKATHCSI YPE3ZMEPHO B JICTAJIH.

- IPOBECTU KPUTUUECKUI Paz00p TEKCTA € MOCIEYIOIIUM KOHCIIEKTHPOBAHUEM.

- OTBETUTH IIOCJIE MPOYTEHUsI HA BOIIPOCHI, TOATOTOBIICHHBIE K TEKCTY.

HemanoBaxHyro poib WrparoT 3alMCH, CACJTAHHBIE B IPOLECCE YTCHUS MaTe-
puana. OHM SBISAIOTCS CEPbE3HBIM MOJICIIOPHEM B MOArOTOBKE K 3K3aMEHaM, T.K. 1103~
BOJIAIOT BKJIIOYATh IIyOMHHYIO MaMsITh MU BOCIPOU3BOJUTH COJIEPKaHUE PaHEE Mpo-
YUTAHHOU KHUTI'H.

Cy1iecTByeT TpH OCHOBHBIX CIIOCO0a 3aIUCH:

a) 3alKiChb MHTEPECHBIX, BAXKHBIX JJISl 3alIOMHUHAHUS WM MOCIEIYIOIIETO HC-
I10JIb30BaHUs MOJIOKEHUH U (PAKTOB;

0) mocienoBaTeNbHas 3aIIUCh MBICJIEN aBTOPA, MO pasjienam, riaBam, naparpa-
¢am kuHuru. Takas 3anuck TpeOyeT TBOpPUECKON MEepepadOTKU MPOYUTAHHOIO, YTO
CIIOCOOCTBYET MPOYHOMY YCBOECHHIO COJIEPKaHUSI KHUTH;

B) KpaTKOE U3JI0’KEHUE POYUTAHHOIO: COJEPKAHUE CTPAHMI] YKIIAbIBACTCS B
HECKOJIbKO (ppa3, colep:kaHHe IaB - B HECKOJBKO CTPAHUI] CBSI3HOTO TEKCTA. DTOT
BU/I 3aIIMCH MpOIIIe, OJMkKE K MEPBOMCTOUYHUKY, HO MPU 3TOM TBOPYECKAS] MBICIIb YH-
TaTess MaCCUBHEE, a MO3TOMY YCBOEHUE MaTepHaia ciadee

BaxxHoi1 cocTaBisIOIIENd HAYYHOTO U3JaHUs ABJISIETCSA CIUCOK JIMTEPATypPhl, HA
KOTOpYIO cchliaeTcsi aBTop. Ilpu BO3HMKHOBEHUM HMHTEpeca K KakoH-To oOcykiae-
MO B TeKCTe MpobiieMe BCeryia eCTh BO3MOKHOCTb 00PaTUTHCS K 3TOMY CIIUCKY.

KouncyabTanum ssistorcs dppextuBHbIMU PopMamu 00yuenrs. OHH UCTIONb-
3YIOTCS JUIsl OKa3aHUs IOMOIIU CTYZEHTaM IIPU MOArOTOBKE K TEKYLIEH U UTOrOBOU
aTTeCTaluy, JEKIUAM, IPAKTUYECKUM U J1a00paTOPHBIM 3aHATUSM, a TAK)XKE MHIUBH-
NyajdbHOW paboThl MpernoAaBaTesiss CO CTYJIEHTaMH, JKEIalolUMU YIiayOJIeHHO H3Y-
YUTh MaTepHall.

OcHOBHBIC PEKOMEHAALUMH JIS OPraHU3alUU CAMOCTOATEIbHOM padoThI:

- TIepell U3YUYEHHEM HOBOM TEMBI NPOUINTE «BXOAHOW KOHTPOJBY», UTO IMO3BO-
JIUT BBISIBUTH U YyCTPAHUTD MPOOEIBI B 3HAHUSX;

- IPU O3HAKOMJICHUH C HOBBIM Pa3/IeJIOM MAaTepHaIa ONPEAEIUTE Ha PELIECHNUE,
KAaKHAX 3aJlad OH HaIlpaBJIEH B TEOPETUYECKOM M NPAKTHYECKOM IUIAHE, HA KaKHe
po(ecCHOHANBHBIX KOMIIETEHTHOCTH OOpaIlleH, ¢ KAKUMHU pa3/ieJIaMu MPEAbIIYyIEro
MaTepuala CBsA3aH;

- CUCTEeMaTH4YeCKU MpopadaThiBaiiTe MaTepuan ayIuTOPHBIX 3aHATUH (IO KOH-
CHeKTaM y4eOHOM M Hay4dHOW JINTEpaType), BBHIIOJHANWTE JOMAIHUE 3aJaHusl, pac-
yeTHO-Tpaduueckre paboThl U YIPaKHEHUS, TOTOBbTE JOKJIAAbI JIJIsl BBHICTYIIJICHHMA
Ha CEMHUHApax U MPAKTUYECKUX 3aHATUIX, TEMATUYECKUX NUCKYCCUAX U JEJIOBBIX WI-
pax;
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- PEryJsipHO IPOBOJMTE TEKYIIMH CAaMOKOHTPOJIb NPOMJIECHHOIO Marepuaia,
IIPUMEHSS ISl 3TOTO BOIIPOCHI U TECTHI;

- HCIIOJIB3YMTE KOHCYJIBTALUK IIPEIIOAABATEINS IS ITOJIYYEHUS PA3bsICHEHUN 110
CJIOXKHBIM pa3ieslaM MaTepralia U TEKYLIEro KOHTPOJIS 3HAHM;

- UCNOJb3yHTe KadeapaabHble METOAUUECKHE YKa3aHUS IO BBIIIOJHEHHIO Ca-
MOCTOSITEJIBHBIX JJOMAITHUX 33JJaHUi, pacueTHO-TpapUuecKUX padoT U yIpaKHEHUH;

Buab! 1 ¢popmMbI 0TPAOOTKH NPONMYLIEHHbIX 3AHATHH

CTyneHT, NpONMyCTUBIINN 3aHITHS, 00513aH 03HAKOMUTHCS C TEOPETUUECKUM Ma-
TEPHAJIOM II0 TE€ME MPOIYLICHHOTO 3aHATHUS; MPEABAPUTEIBLHO BBINOJIHUB IIPOMY-
LICHHBIM pacyeTr, MPUATH HA KOHCYJbTALIMIO K MPENOAABATENIO JIsl HPOBEPKU Ipa-
BWIBHOCTH BBIIIOJIHEHHOT'O pacyera.

12. MeToauvecKkue peKOMEHAANNH NMPENnoAaBaTe/]siM M0 OPraHu3anuu 00yueHust
0 TUCIUILINHE

1. JIexkuun

Hcnons3yroTes ciaeayommue MeTobl, CpeIcTBa U PopMbl 00yUEHHUS:
1. Memoowt 06yuenusa. B npouiecce yTeHUs JEKIIMU HEOOXOAUMO MIPUBJIEKATH CTY-
JICHTOB aKTHBHO MTPUHUMATh y4aCTHE B YCBOCHUHW M TIOHUMAHKS MaTepualia, 3a1aBas
BOIIPOCHI 1 KOMMEHTHUPYS OTBETHI CTYACHTOB.
a) no xapakmepy no3HasameabHOI 0eameabHOCHU .

- pEeIPOAYKTHUBHBIMH,

- MPOOJIEMHBIH.
0) no ucmouHuKy 3HAHUIL.

- CJIOBECHBIH,

- HarJISIAHBINA (CXEeMBbI, PUCYHKH, MOJIENH, TTPE3CHTAIINHN ).
Konmponw yceoenusa ocymecTBIsSETCS TyTEM MPOBECHUS 3a4eTa.

2. [IpakTuueckue 3aHsATUA

[IpoBeneHre MPaKTUUECKUX 3aHSATHM JOJHDKHO COOTBETCTBOBATH MX OCHOBHOM
1enu: (popMUPOBAHKIO HEOOXOIUMBIX YMEHUN U HABBIKOB.

®opMbl TPAKTUUECKUX 3aHSATUNA MOTYT OBITH pa3Hble: OOCYXKIACHUE U aHaJu3,
TECTUPOBAHUE TI0 TEME 3aHATUM, U JIP.

[Ipy moAroToBKE K MPAKTHUYECKOMY 3aHATHIO MPENOAaBaTEI0 HEOOXOAUMO
YTOUHHUTH TUIAH €r0 MPOBEACHUS, MPOoayMaTh (DOPMYIUPOBKU U COACpPKaHUE YyueO-
HBIX BOMPOCOB, BEIHOCUMBIX Ha OOCYKJICHUE, 03HAKOMHUTHLCA C HOBBIMU ITyOJIUKAIIH-
saMH. 3aBeCTH pabouyIo TeTpajib, B KOTOPOH YUUTHIBATH MOCEIIAEMOCTh 3aHITHHI CTY-
JIEHTAaMU M OIEHUBATh UX PabOTy B COOTBETCTBYIONUX Oamiax. OKa3pIBaTh METOH-
YECKYIO0 TIOMOIIb CTYJEHTaM B MOATOTOBKE pedepaToB MO BOMpocaM 00CYkKIaeMOM
TEMBI.

[Ipu mpoBeneHNN MPAKTHYECKUX 3aHSITHI MOTYT OBITh MCTIOJIB30BAHBI Pa3JINy-
HBbIE METOJIbI OpraHu3alMKu y4eOHOUW paboThl. bojee BBHICOKWN YPOBEHH CaMOCTOSI-
TEJTHLHOCTH CTYJEHTOB Ha MPAKTHUUYECKUX 3aHATHUAX MOXKET OBITh JOCTHUTHYT TPH pa-
00Te MO MHIUBUAYAJIBHBIM 3aJJaHUSIM T10]1 PYKOBOJICTBOM MPEMO/1aBaTelIsl.
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3.JlaGopatopHue 3aHsATHUS

JlabopaTopHbie 3aHATHS IO AUcHHILINHE «HacoCHBIE yCTaHOBKH CHCTEM BOJIO-
CHAOKEeHMsSI ¥ BOJIOOTBEICHUSI» HaIpaBJieHbI Ha (POPMUPOBAHKE Yy CTyIeHTa ITpodec-
CHOHAJIBHBIX KOMIICTCHITNH, BKITFOUYast MPUOOPETEHUS 3HAHWIA, HABBIKOB U YMEHUH B
MIPOCKTHO-U3BICKATEIbCKOM, MMPOU3BOACTBEHHO-TEXHOJIOTHIECKOM, OPTaHU3aITMOHHO-
YIPABJICHUYCCKOW U HAyYHO-UCCIICI0BATEILCKON ACATEIIPHOCTH

JlaGopaTopHbIC 3aHATHS SBJSIOTCS CBS3YIONIUM 3BCHOM TEOPHUU U MPAKTHKHU.
OHU TIO3BOJISIIOT YIAyOWTh M 3aKPEMUTh TECOPETHYECKUE 3HAHUS, IOJIydaeMble Ha
JICKIHSX, TIPOBEPUTh HAYYHO-TCOPETUUCCKUE TOJIOKCHUS IKCIICPUMEHTAIBHBIM ITy-
TeM, BBIPa0OTaTh y CTYJICHTOB MPAKTUYECKHUE YMEHUs M HaBbIKK. OTHOBPEMEHHO OHHU
SIBJISFOTCST 0a30# I HAyYIHO-UCCIICI0BATEILCKOW PaOdOThI CTYACHTOB.

JlaGopatopHbie pabOThI JOJKHBI TEMAaTUUECKH CIIE0BATh 3a OMpPEACICHHBIMU
paszenamMu TeOpeTHIECKOro Kypca. Ocoboe BHUMaHKE MPHU MPOBEICHUN 1abopaTop-
HBIX TIPETOJaBaTEeI0 CIEAyeT YISIUTh BOMpOCAM, HAIlpPaBJICHHBIM Ha ITOHWMAaHHE
CTyJI€HTaMH UX HEOOXOJIMMOCTH JJI CBOCH CIEMAIbHOCTH, Ha UX CBS3b C TEOPETH-
YECKUM MaTepuajioM, Ha YSCHEHHE (PU3MYECKUX TPOIECCOB U CIACIaHHBIC 00ydJae-
MBIM BBIBOJIEL.

CTyaeHTHI TOJDKHBI 3apaHee CaMOCTOATEIBLHO MOATOTOBUTHCS K J1a00paTOPHOIMA
paboTe ¢ HCMOJb30BAaHUEM YKAa3aHHOM IIperojaBaTelieM JUTepaTypbl: y4eOHHKH,
JICKITUU, METOANYECKUE YKa3aHHs. [1oAroToBUTh OTBETHl HA KOHTPOJBHBIE BOIIPOCHI,
IpeIOKEHHBIC MperoaBaTelieM K JaHHOH J1abopaTopHOM paboTe.

[lepen mpoBemeHneM 1abOpaTOPHBIX PabOT IpernojaaBaTeb IMPOBOIUT IIO-
JTPOOHBIA MHCTPYKTAX MO TEXHUKE OC30MMAaCHOCTH, U KaXIbI CTYJACHT PacIHMChIBACT-
Cs B CBOEM JKypHaJIe O €ro IojydeHuH. J[omyck CTyJIeHTOB K MPOBEACHUIO J1abopa-
TOPHOW pabOThl MPOU3ZBOIAUTCS IIOCIE IPOBEPKU YCBOSHHS IIOCIIEIOBATCIHBHOCTH
poBeeHMs J1abopaTOpHON PabOThl M KOHTPOJIBHBIX BOIIPOCOB, YKa3aHHBIX B 3aja-
HUH, BKITIOYAs MMPaBUjIa TEXHUKU OC30TTaCHOCTH.

[IpenomaBaTenb TOJDKEH THIATEIHPHO OPTraHW30BaTh MPOBEICHNE TA00paTOPHON
pabOThI ¥ MPUHUMATH BCE MEPHI K Pa3BUTHIO y CTYJICHTOB CAMOCTOSITEILHOCTH, HHH-
IIUATUBBI M TBOPYECKOTO TOIX0/Ia TIPH €€ BHITIOJHECHNUH, OKa3bIBaTh UM B HEOOXO/IH-
MBIX CITydasiX IIOMOIIb, HO HE OTPaHUYNBAsI UX CAMOCTOSATENHHOCTh. CeINuTh 3a Tpa-
BHJIBHBIM HMCIIOJIb30BAaHUEM aImapaTypbl, TPHOOPOB, HHCTPYMEHTA, TOYHBIM BBIIOJI-
HEHHEM CTYACHTAaMHM IPaBUJI TEXHUKH 0€30MacHOCTH U 3(P(HEKTUBHOCTH UCITOIb30Ba-
HUS y4eOHOTrO BPEMEHHU.

JlabopaTopHbie paboThl o nuctuiuinHe «HacocHbIe YCTaHOBKH CHCTEM BOJIO-
CHAOXKEHMSI ¥ BOJIOOTBEICHUS» JOJDKHBI OOCCIIEYUTh 3HAKOMCTBO CTYJIEHTOB C CO-
BPEMEHHBIM HACOCHBIM O0OpYIOBAaHMEM, C KOHCTPYKIIMEH Pa3IMYHBIX THUIIOB HACO-
COB, TEXHOJIOTHEH 3aIlyCKa HACOCHBIX arperatoB B padOTy. A TakKe H3MEPUTEIHHON
anmapaTrypou u nmpuoopamMu (BaKkyyMMeTpaMH, MaHOMETPAaMH, PacX0IOMEPaMH, ), Me-
TOJaMH U3MEPEHUH, METOIMKAaMH TIPOBEICHUS UCCIIECAOBaHUH, , U.T.]I.

- CTyaeHTaM KaTeropu4yecku 3anpemaercs:

1. CaMOCTOSTENBHO BKITFOYATH JIAOOPATOPHBINA CTCH/T M OCTAaHABJIMBAThH €TO pa-
oory.
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2. OcMaTpuBaTh WA U3y4aTh JJAOOPATOPHBINA CTEH/I, KOTOPBIM HE OTHOCUTCS K
TEeMe TeKYIIUX 3aHITHH.

3. OTKpbIBaTh WM 3aKPBIBaTh 3aJBHKKH, KpaHbl HAa CTEHJE, BKIIOYATh M OT-
KITI0YaTh MPUOOPHI U 000PYTIOBAHHE.

4. Ilepemeriats y3JIbl U IETAIH YCTAHOBKH, Pa30MpaTh U BHEIITATHO HCIIOJIb-
30BaTh €€ SJICMCHTHI.

5. lloaxoauTh K pacipeeIuTeIbHOMY JIEKTPOIIUTY.

6. [TokuaaTe 1a00pPaTOPUIO HACOCOB U HACOCHBIX YCTAHOBOK 0€3 pa3pelieHus

npernojaBaTelis WK 3aB. 1a00paToOpHeH.

3amuTa SBISETCS 3aBEPIIAIOIIAM dTAllOM B MPOBEJACHUH JIA00paTOPHOM pabdo-
Thl. OOBIYHO OHA MTPOMCXOAMT B BHJIC OTBETOB CTYJICHTOB Ha BOIPOCHI MPEIOIaBaTe-
ns1. CTyZeHT, BBIOJHUBIINAN ¥ 0(POPMUBIININ JTAOOPATOPHYIO pabOTy, TOMYCKAETCS K
ee 3amute. OH TODKEH YMETh: OTBEYaTh HA KOHTPOJILHBIE BOMIPOCHI M0 AKCIIEPUMEH-
TaJbHOM W TEOPETHUYECKOW YacTH paboThl; JEMOHCTPUPOBATH MPUEMBI PaOOTHI Ha
YCTaHOBKE; MOSICHATH BBIOPaHHBINM c110c00 00padOTKU PE3YIbTATOB SKCIIEPUMEHTOB U
00OCHOBBIBATh C/I€NIAHHBIE BHIBO/IBI.

[IpenonaBaTenb OLIECHUBAET OTBETHI CTY/ICHTA U MPOCTABIISIET PE3yJIbTAT 3allH-
ThI B ()OpMeE 3aUeTa — 3a4TEHO / HE3aUTEHO.

IIporpammy pa3padorasn:

Amu M.C., K.T.H., JOLIEHT _)%

(\_._—--"'
(moamucs)
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PELLEH3USA
HAa pa0o4yl0 NPOrpaMmy M CHUILTHHBI
«HacocHble yCTAHOBKH CHCTEM BOJOCHAOkeHus1 M BogooTBeaenusn» OIIOII BO
no HanpaJeHuio 20.03.02 «IIpupoaood0ycTPOCTBO M BOAONO0JIb30BAHUE))
HANPaBJIEHHOCTh « MHKeHepHbIe CHCTEMbI BO0OCHAOKEHUs1, BOJ0OTBEIeHUs,
TeNJIOCHAOKEeHUS U BEHTWIAIUN» (KBaJu(puKanus BLITYCKHUKA — 0aKajiaBp)

XanoBbiM Haptmupom BraaumupoBuueM, rnpodeccopom Kapeapbl THAPOTEX-
Huueckux coopyxennit ®I'bOY BO PI'AY - MCXA umenn K. A. Tumupsizesa nok-
TOPOM TEXHUYECKHUX HAyK (Jajiee MO TEeKCTy PEleH3eHT), MpoBeAeHa perieH3us pado-
yel mporpamMmbl nucuuiuinHbel «Hacocel u HacocHsle ycranoBku » OIIOIT BO mo
HampasieHuto 20.03.02 — «I[Ipupoaoo0ycTpoiCTBO U BOJIONOJIB30BAaHUE, HAMPaB-
JeHHOCTh «H)KeHepHbIe CUCTeMbl BOJOCHAOKEHHUS, BOJOOTBE/ICHHUS, TEIJIOCHA0XKe-
HUS U BEHTWIAIMW» (KBaIM(UKAIUs BBITYCKHUKA — OakajiaBp) pa3paOOTaHHOW B
OI'bOY BO «Poccuiicknii rocyapCcTBeHHBIM arpapHslii yHuBepcuteT — MCXA
uMmenn K.A. TumupsizeBa», Ha Kadeape CelbCKOXO3SIMCTBEHHOTO BOJOCHAOKEHUS U
BOJI00TBeIcHU (pa3padoTuuk — Anu M.C., K.T.H. IOLIEHT)

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UIO MaTepUaibl, PEEH3EHT IPUILET K
CJIEIYIOLIUM BBIBOJAM:

1. IlpeansiBnieHHas paboyasi mporpaMma JIUCHUIUIMHBI «HacocHble yCcTaHOBKHU
CUCTEM BOJOCHAOXEHUS U BOJOOTBeAeHUs» (nanee mo tekcty [Iporpamma) coom-
semcmeyem TpeboBanusam OI'OC no nanpasnenuto 20.03.02 — «I[IpupogoodycTpoii-
CTBO U BOJIOTOJB30BaHue». [Iporpamma codepoicum Bce OCHOBHBIE Pa3feiibl, cOOMi-
semcmeyen TpeOOBAHUSIM K HOPMATUBHO-METOUYECKUM JJOKYMEHTaM.

2. [IpencraBnennas B Ilporpamme axkmyanbnocms y4eOHOW JUCHUILUIUHBI B
pamkax peanuzanuu OIIOII BO ue noodnescum comuenuro — MACUUTIITAHA OTHOCUTCS
K BapuaTUBHOM yacTu yueOHoro nukia — b1.B.JIB.03.02

3. [IpencraBnennsie B [IporpaMmmMe mesim IUCHUIUIMHBI COOTBETCTBYIOT TpeOo-
BaHnssM OI'OC nampasnerus 20.03.02 — «IIpupogooOycTpocTBO U BOIOTIOIB30BA-
HUEY

4. B cootBerctBuuM ¢ [Iporpammoii 3a nucuumnianHoi «HacocHble ycTaHOBKHU
CHCTEM BOJOCHAOKEHHUS M BOJOOTBEACHUS» 3aKpeIjieHo 2 KommeTeHumii. /{ucim-
minHa «HacocHble yCTaHOBKM CHUCTEM BOJIOCHAOXKEHHSI U BOJIOOTBEACHUS» U TNpPEI-
craBieHHas [Iporpamma ciocoOHa peannu3oBaTh UX B OOBSBICHHBIX TPEOOBAHUSX.

5. Pe3yabTaTrel 0o0yueHus, mpeicTaBiicHHble B [Iporpamme B KaTteropusix
3HaTh, YMETh, BJIaJIETh COOTBETCTBYIOT CNEHU(PUKE U COJEPKAHUIO JUCIHUIUIMHBI U
JEMOHCTPUPYIOT BO3MOKHOCTh MOJTYUYEHHUS 3a9BICHHBIX PE3YyJIbTATOB.

6. O0mast Tpya0€MKOCTh TUCHUILINHBI «HacocHbIE yCTaHOBKM CHUCTEM BOJIO-
CHAOKEHMSI 1 BOJIOOTBEICHUS» COCTaBIsET 3 3a4€THHIX enuHullbl (108 vacon).

7. UudopMmaniis 0 B3aMMOCBSI3M M3Y4a€MbIX TUCHUILIAH U BOMPOCAM HCKITIO-
YeHUs! TyOJMpOBaHUs B COACPKAHUU TUCUUILIIMH COOTBETCTBYET EHCTBUTEIHLHOCTH.
Jucuunnuna «HacocHble yCTaHOBKM CHUCTEM BOJIOCHAOKEHHSI M BOJAOOTBEIACHUS
B3auMocBsizaHa ¢ Jpyrumu gucuuiimHamu OINOII BO u VYuyeOHoro miana mo
Hamnpasyieauto 20.03.02 — «IIpupogoo0ycTpoiCTBO U BOJIOIIOIB30BAHUE» U BO3MOXK-
HOCTh AYyOJIMpOBaHMS B COAEpPKaHUU OTCYTCTBYeT. IIOCKOJIbKY NHCLMIUIMHA HE
npeaycMaTpUBaeT HAJTUYHUE CIEeIIUaIbHBIX TPEOOBAHUN K BXOJIHBIM 3HAHUSIM, YMECHHU-
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M ¥ KOMIIETEHIIUSAM CTYAEHTA, XOTS MOXET SIBISATHCS MPEIIECTBYIONIEH /Il CIIEIH-
IbHBIX, B TOM YHUCJE MPO(ECCHOHANBHBIX AUCIMIUIMH, UCMONB3YIOUUX 3HAHUS B
obnactu IlpuponooOycTpoiicTBa W BOAOIOJB30BAHUSA B MPOPECCUOHAIBHOU Jes-
TEJIHLHOCTH OaKaliaBpa IO IaHHOMY HampaBJIEHUIO TOJTOTOBKH.

8. Ilpencrasnennas [Iporpamma mnpesmnosiaracT UCIOIb30BAHUE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUH, UCTIOIb3yEMbIE MPU peaTU3allMUd PA3TUYHbIX BHUJIOB
yueOHOU paboThl. DopMbI 00pa30BaTEIBHBIX TEXHOJIOTUNA COOTBETCTBYIOT Crieludu-
K€ TUCIIUATITAHBI.

9. Ilporpamma aucuurinHbl «HacocHble YCTaHOBKM CHUCTEM BOJOCHAOKEHUS
¥ BOJIOOTBEJICHUS MperoaraeT 6 3aHsATHIl B HHTEPaKTUBHOU (popme.

10.Bunpl, cogepxanue u TPyI0EMKOCTh CAMOCTOATEIBHON PabOThI CTYICHTOB,
npencraBieHHbie B [IporpamMme, COOTBETCTBYIOT TpeOOBaHHSIM K IMOATOTOBKE BbI-
MyCKHUKOB, coaepxkamumcs Bo ®I'OC BO nampasaenus 20.03.02 — «IIpupomoody-
CTPOMCTBO U BOJIOIOJIb30BAHUE..

11.TIpencraBnennbie U onucanHbie B [Iporpamme (opmbl TEKyIIeH OICHKU
3HaHHUM (Oorpoc, Kak B (opme 00CYkIACHUS OTIEIbHBIX BOIPOCOB, TaK U BBICTYILJIE-
HUS U y4acTHE B JUCKYCCHUSIX, y4aCTHE B TECTUPOBAHUU, pab0OTa HAJl KYpPCOBBIM MPO-
CKTOM), COOTBETCTBYIOT CIICITU(PUKE TUCIUILTAHBI ¥ TPEOOBAHUSAM K BBITYCKHHKAM.

12.  ®opma mpoMeKyTOUYHOTO KOHTPOJIS 3HAHUW CTYJEHTOB, MPEAYCMOTPEH-
Has [Iporpammoii, ocymecTBisieTcss B GopMe 3K3aMeHa, 9TO COOTBETCTBYET CTATYCY
TUCIUTUINHBL, KaK JUCIUIUIMHBI BApUATHUBHOW YacTH yd4eOHOTO IMKIA —
b1.B.JIB.03.02 ®I'OC nanpasnenus 20.03.02 — «[IpupomnooOycTpoicTBO U BOMO-
TIOJIE30BaHUEY.

13.®DopMbI OIICHKH 3HAHUM, TpeacTaBieHHble B [Iporpamme, COOTBETCTBYIOT
cnenuprKe TUCIUTUIAHBI ¥ TPEOOBAHUAM K BBIITYCKHHUKAM.

14. VYdyeOHO-MeTOAMYECKOE OOecledeHne AUCUUILUIMHBI MPEICTaBICHO: OC-
HOBHOM JUTEpaTypor — 2 UCTOUHUKA (0a30BbIi yueOHUK), TOMOTHUTEIILHON JIUTEpa-
Typol — 5 HaMMEHOBAaHUH, MEPUOANIYECCKUMHU U3NAHUSIMH — 3 UCTOYHUKOB CO CChLI-
KOW Ha dJEKTPOHHBIC pecypchl, HTepHEeT-pecypchl — 1 MCTOUHMKA M COOTBETCTBYET
tpeboBanusiM OI'OC namnpasnenus 20.03.02 — «IIpupo1000yCcTpoiCTBO U BOJOMOb-
30BaHUE.

15.MarepuanpHO-TeXHUYECKOE OOecleueHne JIUCITUIUIMHBI COOTBETCTBYET
cnenuduke TUCIUIUIMHBI «HacocHbIE YCTAHOBKM CHCTEM BOJOCHA0XEHHS M BOJOOT-
BEJICHUS» W O00ECIEUNBAET HMCIIOIH30BAHNE COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM
YHUCJIC HHTEPAKTHBHBIX METO/IOB O0YUCHUSI.

16.MeTonnyeckue peKOMEHIAINH CTYACHTaM U METOJMYECKHE PEKOMEH AU
MPEToAaBaTelNsIM M0 OPTaHMU3AIUKA 00YYCHHS 110 AUCIUILINHE al0T MPEICTABICHUE O
cnenuduke o0ydeHus mo aucuuIuimHe «HacocHbIe yCTaHOBKHM CHUCTEM BOJOCHA0XKe-
HUS U BOJAOOTBEIACHUS.
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OBIIUE BLIBOJIBI

Ha ocHOBaHMM MPOBENEHHON PEICH3UU MOXHO CAENATh 3aKIIOYEHHUE, YTO Xa-
pakTep, CTpYKTypa W cojepkaHue pabouell mporpaMMbl AUCHUTIINHBI «HacocHbie
YCTaHOBKHU CHCTEM BojiocHaOxeHus u BogooTseneHus» OIIOIT BO no nanpasieHuto
20.03.02 — «IIpupoaoo0ycTpOMCTBO U BOAOMOIB30BAHUE), HAMIPABICHHOCTh «HxKe-
HEPHBIC CHUCTEMBI BOJOCHAOKEHUS, BOJOOTBEACHUS, TCTUIOCHAOKEHUS U BEHTHIIS-
nun» (kBasudukanusa 6akanasp), paspadoranHas Anu M.C., K.T.H., IOLEHT COOTBET-
ctByer TpeboBanusiMm ®I'OC BO, coBpeMeHHbIM TpeOOBaHUSM SKOHOMHUKH, PHIHKA
TpyAa ¥ MO3BOJIUT MpH €€ peaan3aliy yCIEIHO 00ecneunTh (HOpMHUpOBAHUE 3asiB-
JICHHBIX KOMITCTCHIIUH.

Peuensent: Xanos H.B., mpodeccop kadenpsl rTHIpOTEXHUUECKUX COOPYKE-
Huit ®I'BOY BO «PI'TAY-MCXA um. K.A. TumupsizeBa», T0KTOp TEXHUUECKUX
HayK.
S
wIn od 2022
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