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AHHOTAIUA

padoueii nporpaMMbl Y4eOHOM IMCUMILINHBI
b1.B./IB.03.01 «MoaesimpoBaHue HACOCOB U HACOCHBIX arperaToB» JJIsl MOAT0-
TOBKHU 0akanaBpa no HanpaJjieHuio 20.03.02 -IIpupoa0o0ycTpoiicTBO U BOI0-
N0J1b30BaHMe, HANIPAaBJIeHHOCTh «L{udppoBuzaums MHKEeHEPHO HHPPACTPYKTY-
pbI (cucTeM BOJOCHA0XKEHUS U BOJOOTBEICHHS )

egb oCBOEHHS NMCHUIUVIMHBI: O3HAKOMUTHCS C HACOCOM KakK THAPOMAIIIU-
HOW, KOHCTPYKIMEN M XAPAKTEPUCTUKAMHU HOBEUIIMX THUIIOB HACOCOB M HACOCHBIX
YCTAHOBOK, TE€OpUEH UX Pa0OThl U THAPABIMYECKUX MPOILIECCOB NEPEJaul SHEPTUU B
arperare; OonpeAciCHUEM MapamMeTpoB, HEOOXOAUMBIX MPHU MPOSKTUPOBAHUU HACOC-
HBIX CTaHIMW; CIOCOOOB BBHIOOPA; YCIOBUSMH IMPUMEHEHHUS HACOCOB, MX JIOCTOWH-
CTBaMH M HEJOCTaTKaMH, BOIIPOCAMH IKCILTyaTallUU

MecTo quCcHUIVIMHBI B y4eOHOM IUIaHe: JUCIMIUIMHA BKJIOYEHA B Bapua-
TUBHYIO 4acCTh y4e€OHOTO IUIaHA IO HANpPABJICHHUIO TMOJTOTOBKH MPHUPOA000YCTPOIAi-
CTBO M BOJIOTIOJI30BAHUE, D CEMECTP.

TpeOoBanus Kk pe3yjbTaTaM OCBOCHHMSI JUCHMILUIMHBI: B PE3YJIbTATE OCBOE-
HUS TUCIHMILTHHBI (opMmupyroTcs komneTeHuuu: [1Koc-1 (MHIMKATOpP TOCTHIKCHHS
xommereHiu I[Koc-1.1; MKoc-1.2), [1Koc-9 (MHIuKATOp AOCTHIKEHHS KOMITCTCH-
un [MKoc-9.1)

Kparkoe cogep:xanue TUCHUILVIMHBI: KJIacCUPUKAIUI U KOHCTPYKIIUS HACO-
coB. O6acTh mpuMeHeHus1. CXeMbl HACOCHBIX YCTAaHOBOK, TpeOyeMBbIN HAmop HAcoca,
HaIop no nokaszaHusM npudopoB. Hamop Hacoca, popmyna Ditnepa, Teopus moaoous
JIOMACTHBIX HACOCOB, (POpMYJIbI TOA00US. XapaKTepuCTUKHU Hacoca. PaboTa cucteMbl
Hacoc-TpyOomnpoBoa. KaduecTBeHHO€ W KOJIMYECTBEHHOE peryiaupoBanue. [lapai-
JenpHas U MocieaoBarefibHas paboTa HacocoB. KaBuTaiusi B JOMacTHBIX HAacocCaXx.
KaBuTarnuoHHbie UCIIBITAaHUS.

O0mas Tpy10eMKOCTh AMCHUILIMHBI 3 3a4. 1., 108 yac.
HToroBblii KOHTPOJIL M0 AUCHUNJIMHE — 3aueT/ PI'P



1. lleanb ocBOeHHUSI AUCHUILIHHBI

Llenpro ocBOEHUS TUCHUIUIMHBI «MoaenMpoBaHEe HACOCOB U HACOCHBIX arpe-
raToB»: SIBJIIETCS O3HAKOMUTHCS C HACOCOM KaK THJIPOMAIIMHOW, KOHCTPYKIIMEH U
XapaKTEepUCTUKAMU HOBEUIIUX TUIIOB HACOCOB M HACOCHBIX YCTAaHOBOK, TEOPHEH MX
paboOThI ¥ TUJPABIMYECKUX MPOIECCOB MEPe/layn SYHEPTUHU B arperare; onpeieJeHueM
napamMeTpoB, HEOOXOAMMBIX MPH NMPOESKTUPOBAHUUM HACOCHBIX CTaHIIMHA; CIOCOOOB
BBIOOPA; YCIOBUSIMH TPUMEHEHUSI HACOCOB, UX JOCTOMHCTBAMU U HEAOCTaTKaMH, BO-
IPOCAMH SKCILTyaTal1u.

B pesynbrarte u3ydeHuss TUCIUTUIMHBI Oy Iy O0akaaBp JOHKEH OBITh TOJI-
TOTOBJICH K MPAKTUYECKON peaau3alii MOJIyYEHHbBIX 3HAHU, UCI0JIb30BaTh UX MPHU
MPOCKTUPOBAHUMU U HKCIUTyaTallMM HACOCHBIX CTAaHIMU C MPUMEHEHHEM HOBEHIIHX
TEXHOJIOTUN U OBITH CIOCOOHBIM K CAaMOOOYUYEHHUIO.

2. MecTo TMCHUIJIMHBI B Y4eOHOM Mpoliecce

Hucruminaa «MoienupoBaHie HaCOCOB U HACOCHBIX arperaTtoBy BKIIOUEHA B
00s13aTeNbHBINA TEPEeUeHb NUCHMUIUINH y4eOHOTO IJIaHA BapUATHUBHOM YacTH, JUCIH-
IUTMH 10 BBIOOpY. Jucummivaa «MoaenupoBaHiue HACOCOB U HACOCHBIX arperaToB)
peanusyercs B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC, OITOIT BO u YuebHoro mia-
Ha mo HampasieHuio 20.03.02 «IIpupogooOycTpocTBO M BOAOIOIB30BAHUE)» IIO
HaIpaBJICHHOCTH MOATOTOBKH «lludpoBusanus mHXeHEpPHOH MHPPACTPYKTYpHI (CH-
CTEM BOJIOCHA0KCHUS ¥ BOJIOOTBEACHHUS )».

[IpeamiecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO OasmpyeTcs
muciuIimHa  «MoenrupoBaHue HAaCOCOB M HACOCHBIX arperaToBy SBISIOTCS «Marte-
MaTukay, «dusnkay, «MarepruajgoBeICHHEe U TEXHOJOTHH KOHCTPYKIIMOHHBIX MaTe-
puanoBy, «[ mapaBmukay, «THXeHEepHBbIC N3BICKAHUS JIJISI CTPOUTEIBCTBA CHCTEM BO-
JIOCHA0KEHHUS U BOJOOTBEICHUS.

JuctunnnHa «MoaenupoBaHe HACOCOB W HACOCHBIX arperaToB) SIBIISAETCS
OCHOBOITOJIATAIOMIEH JIJIs1 M3yUYCHUsI CIACAYIOMUX nucuuruinH: «HacocHble ycTaHOBKH
CUCTEM BOJOCHAOKEHUS W BONOOTBEACHUs», «lIpoekTupoBaHne cUCTeM BOJIOCHAO-
KEHUS U BOJOOTBEACHUS», « DKCIUTyaTaIlisi U MOHUTOPUHT CUCTEM U COOPYKEHUI,
«PEKOHCTPYKIIMS CUCTEM CEIhCKOXO3SHCTBEHHOTO BOJIOCHAOXKEHHSI W BOJIOOTBEJC-
HUs», «B0/m103a00pHBIE COOPYKEHUS TMOBEPXHOCTHBIX M TOJ3EMHBIX BOa», «CTpOH-
TEJIBCTBO CHCTEM CEIIbCKOXO3SMCTBEHHOTO BOJOCHAOKEHUS M BOJOOTBEICHUS, «Bo-
JOOTBEJICHUE W OYUCTKAa CTOYHBIX BOj», «HaydHo-HMccrenoBarenbekas paboTay, U
MOITOTOBKA K CJIa4e M ¢Jlada TOCyIapCTBEHHOTO AK3aMeHa.

OCc00EHHOCThIO AUCIUIUIMHBI SIBISETCS MONy4YaTh U 00padaThiBaTh UH(OpMa-
U0 M3 PA3IMYHBIX HCTOYHUKOB, UCIIOB3YS Pa3IMYHBIC CPEICTBA M METOJIbI, HHTEP-
NPETUPOBATH TMOJTYYEHHBIE JAHHBIE AJi1 (POPMUPOBAHUS CYXKIEHUN O Mpodeccuo-
HaJBHBIM U COIMAJILHBIM TMPOOJeMaM, a TaKXKe CTPEMUTHCSI COOTBETCTBOBAThH YCTa-
HOBJICHHBIM CTaHJIaPTaM WJIH ITPEBOCXOIUTH UX.

Pabouast mporpamma aucturauHbl «MoenupoBaHre HACOCOB M HACOCHBIX ar-
peraTtoBy» JUIsi MHBAJIMIOB M JIMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbBS pa3-



pabaTpIBaeTCsI MHANBUIAYATBHO C YYETOM OCOOCHHOCTEW MCUXO(U3UIECKOTO Pa3BU-
TS, UHIUBUTYAJIHBIX BO3MOKHOCTEH U COCTOSTHHSI 37I0POBbS TAKUX 00YyJarONUXCsl.

3. [lepevenb MJIaHMPYEMbIX Pe3yJIbTATOB 00yUeHHs M0 JUCIHUILIUHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMmblI

N3yyenue naHHOW yuyeOHOM AMCIMIUIMHBI HANpaBlIeHO HAa (QOpMUpOBAHHUE Yy
oOyJaromuxcst KOMIIETEHIUH, TPeCTaBIEeHHBIX B Ta0uIe 1.

4. CTpyKTypa M cojiep:KaHue AU CHUTLTHHbI
4.1 PacnpenesieHue TPyA0EMKOCTH JUCHUILIMHBI IO BUAAM padoT
1o ceMecTpam

OO6mast TpyA0€MKOCTh JAUCHUILUIMHBI cocTaBisieT 3 3ad. ef. (108 usacoB), ux
pacrpejiesieHre 1o Bujam padoT ceMecTpaM MPeACTaBiIeHO B Ta0iuIle 2.



TPCGOBaHHH K pe3yjabTaTaM 0CBOCHHUSA yqeﬁnoifl ANCIHHUIIJINHBI

Tabmuna 1

HATH PabOTHI MO IPOEK-
TUPOBAHHUIO CUCTEM
CEIIbCKOXO03SiICTBEHHOTO
BOJOCHA0KeHHs, 00BOI-
HEHMS U BOJOOTBEICHHUS

Br160p HOpMaTHBHO-
TEXHUUYECKUX TOKYMEHTOB,
OTpeAeAoIUX TpeOOBaHUs 11O
IIPOEKTUPOBAHUIO CUCTEM CEJlb-
CKOXO3SIIICTBEHHOT'O BOJIOCHA0-
KEHHUs, OOBOJJHEHHUS U BOJOOT-
BEJICHUS

(heccuoHaIBHBIX 3a/1a4
CHCTEM BOJOCHAOKEHUS U
BOJIOOTBEICHUS

HOCTh B pecypcax, He0O-
XOJIUMBIX /ISl PELICHUS
KOHKPETHOM 3a7a4M CU-
CTEM BOJOCHAOKECHUS U
BOJIOOTBE/ICHHS

No Kon Conepxanue ) D e e B pe3ynbrare n3yueHus yaeOHON JUCIUIIIMHBI 00yJarONInecs JOIKHBIL:
KOMIIe- | KOMHETeHUUHU (Wiu eé
n/m 3HATh yYMETh BJIQJIETh
TECHLIMH 4acTu)
1. |IIKoc-1 |Cnocoben k yuactuto B | [1Koc-1.1 CIIOCOOHOCTB UCIOJIB30- | OCHOBHBIE KOHCTPYK- MIPOCKTUPOBATH OC-
CTPOUTENILCTBE 00BEK- | 3HAHUS U BIAJICHUEC METOJIAMUA | BaTh METOBI IPOEKTUPO- |TUBHBIE OCOOCHHOCTH HOBHBIC KOHCTPYK-
TOB MPUPOJOOO0YCTPO- | CTPOUTENHCTBA OOBEKTOB MPU- | BaHUS UHKEHEPHBIX CO- | COOPYKEHUN THUBHBIE DJIEMEHTBI
CTBa ¥ BOJIOTIOJIH30BAHUS | pOI00OYCTPOICTBA U BOJOIOINb- |OPYKEHUH M UX KOH- WHXCHEPHBIX COOPY-
30BaHUs CTPYKTUBHBIX JIEMEHTOB KEHHH
[TKoc-1.2 I00aNbHBIC MPOOJEMBI | BBIYUCIIATh IPOU3BOA- | METOJIaMHU U TTPUOO-
YMeHue pemiats 3a1a4u, CBs- OKPYKaroIIen Cpeibl, HBIC U MHTETPAJIBI, Pe- | paMH U3MEPEHUS
3aHHBIE C IPUMEHEHHUEM B MPaK- |IKOJIOTMYECKHEe MPUHIM- |1IaTh quddepeHnnans- | ypoBHEH U r1yOuH
TUYCCKOU JEATCIIbHOCTH METO- | ITBI PAllMOHAIILHOTO HC- HBIC YpaBHCHUS BOJIBI, CKOPOCTEH Te-
JIOB CTPOUTENHCTBA OOBEKTOB MOJIb30BAaHUS TPUPOTHBIX YEeHMUsI, PACX0JI0B BO-
MPUPOJO00OYCTPONCTBA U BOJIO- | PECYPCOB M OXPAHbI MPH- IIbI, METEOPOJIOTHYC-
MOJTb30BAHUS POJIBI, KO3ANTUTHYIO TEX- CKUX XapaKTEPUCTUK
HUKY M TEXHOJIOTUHU
2. |IIKoc-9 |CrocoOGHOCTh BHIMOJ- [TKoc-9.1 METO/Ibl PEILIEHHUs MPO- OTIpeAeIsATh MOTPed- criocobamu ompeze-

JIeHUS! TOTPEOHOCTH B
HEOOXOUMBIX pecyp-
cax JiyIsl peleHus 1mo-
CTaBJICHHOM 3a/1aun
CHCTEM BOJOCHAOXeE-
HUS ¥ BOJOOTBEACHUS




OYHASA ®OPMA OBYYEHMUAA

Tabnuma 2
PacnpenesieHue Tpy10€MKOCTH TMCHHUILIMHBI 10 BHAaM padoT M0 ceMecTpam
. TpynoémkocTh
Buna yueOHoii padoThI we | eumemn b
OO6u1asi TPy10€MKOCTDb JUCIUIUIMHBI IO Y4€OHOMY TUIaHY 108 108
1. KonrakTHas padora: 66,25 66,25
AyautopHas padora 66 66
8 MoM yucne:
aexyuu (J1) 34 34
npaxkmuueckue 3auamus (113) 16 16
aabopamopHvle pabomwi (JIP) 16 16
KOHMAKmHas paboma na npomexcymoyrom konmpoie (KPA) 0,25 0,25
2. CamocrositeasHnasi padora (CPC) 41,75 41,75
pacuémno-epagpuueckas paboma (PI'P) (noocomoska) 20 20
camocmosmenbHoe uzyienue paz0enos, Camono020mosKa
(npopabomka u noemopeHue 1eKYyuOHH020 Mamepuala u ma-
. 12,75 12,75
mepuana y4eOHUK08 U y4eOHblX nocoouil, NL0020mosKa K 1abo-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOJLIOKGUYMAM U M.0.)
Iloocomoska k 3auémy (KoHmpo.v) 9 9
Bua npoMexyTo4HOro KOHTPOJIS: 3a4€T
4.2 ConepxxaHue TUCHHIINHBI
Tabmuma 3
TemaTn4yeckuii NUIaH y4eOHOM AU CIUTNIIHHBI
HaumeHoBaHue pa3aejioB U TeM Beero AyauTopHasi pa6oTa BueayautopHn
AUCHUILINH (YKPYTHEHHO) J | II3/C | JIP | IIKP |as pa6ora CP
Paznen 1 «BBenenue u o01ire cBeIeHUS O 24 8 4 4 8
HACOCaX HACOCHBIX YCTAaHOBKAX)»
Paznen 2 «KoHCTpyKIMH JTOMACTHBIX 24 8 4 4 8
HACOCOBY»
Paznen 3 «Teopusi JIONACTHBIX HACOCOBY» 25,75 9 4 4 8,75
Paznen 4 «XapakTepuCTHUKH JIOMACTHBIX 25 9 4 4 8
HACOCOB»
KonrtakTHas paboTa Ha IPOMEKYTOUHOM 0,25 0,25
koHTpoJie (KPA)
[ToaroToBka K 3a4ety 9 9
Bcero 3a 5 cemecTp 108 34 16 16 0,25 41,75
HToro mo 1ucuuInHe 108 34 16 16 0,25 41,75

Conep:xanue pa3aenoB JUCHUIINHbBI

Pa3nen 1. BBenenue u o01me cBeieHHs 0 HACOCAX HACOCHBIX YCTAHOBKAX

Tema 1.1. Ilonamue o nacoce. Knaccuguxayus nacocos. Obnacms npumere-
Hus. Kpatkuit uctopudeckuid 00630p pa3BUTHS MAIIMHHOTO BojomnoaheMa. Kiaccu-
dbuKamms HACOCOB W MX MapkupoBKa. /lmHamudeckue Hacochl. OOBEMHBIE HACOCHI.
O6nacTh IPUMEHEHUSI HACOCOB PA3JIMYHbBIX TUIIOB.




Tema 1.2. Ocnosuvie snepeemuueckue napamempuvl Hacocos. Ilogada, Hamop,
noJie3Has U MoTpedisieMass MOIIHOCTh, KO3 duiineHT noneznoro aevictsus. [Ipubo-
PBI JUIsl U3MEPEHUS TapaMeTPOB HACOCA.

Hacocnas ycraHoBka ¢ MOJIOKUTEIBHOM, OTPULIATEIILHON BBICOTAMU BCACHIBA-
HUS; © CHU(OHHOTO TUMNA. ['eOMEeTpUYecCKre U IHEPTUUECKHE MapaMeTpbl HACOCHBIX
YCTaHOBOK.

Pa3nen 2. KoHcTpyKum J10NacTHBIX HACOCOB

Tema 2.1. Ilpunyun pabomsi yenmpobedichvix Hacocos. lleHTpoOeKHbIC
KOHCOJIbHBIE Hacochl. LleHTpoOekHbIe HAcOChl C JBYCTOPOHHUM BXOJOM B pabouee
KoJjieco. LleHTpoOexHbie MHOTOCTYIIEHYAThIe CEKIIMOHHBIE HAacOoChl. LleHTpoOexkHbIe
MHOTOCTYIIEHYAThIE HAacOChl C TOPU30HTAJIbHBIM pa3beMOM KOpITyca.
[lenTpoOexkHble (peKalbHbIE, TECKOBbIE M TpyHTOBbIE Hacochl. IlorpyxHeie
LHEHTPOOEKHBIE MOHOOJIOUHBIE HACOCHI.

Tema 2.2. Jlpyeue munwvi Hacocos. IlopuiHEBBIE W TUTYHXKEPHBIC HACOCHI.
BonokosnbpleBele BakyyMmMHbIE HAcocbl. BuxpeBble Hacochl. I[IIHEKOBbIE HACOCHI.
Crpyiiple  Hacocel. ['uapaBauueckne TapaHbl. CKBaXXHHHBIE  HAcoOChl  C
TPAaHCMHUCCUOHHBIM BaJIOM. CKBaXMHHbIE HACOCBI C NOTPY>KHBIM
anekTpoaBurateneM. LleHTpoOexHble BepTUKaIbHbIE HAcOCHl. [IpuHIUI paboThl U
MapKHUPOBKA OCEBBIX HACOCOB. J{MaroHaJbHbIE HACOCHI.

Paszpnes 3. Teopusi J10IacTHBIX HACOCOB

Tema 3.1. OcnosHnoe ypasnenue nacoca. Teopemuueckuil Hanop.

Kunemarnyeckue mapameTpbl JBHKEHHUS >KUIKOCTH yepe3 pabouyue OpraHsl
JonacTHoro Hacoca. [TapamienorpaMMbl CKOPOCTEN I BXOJA XKUIKOCTH Ha KOJIECO
Y JUIA BBIXOJIa C KoJeca.

BHemHue cuipl, JOEUCTBYHOIIME HA MAacCy JKUIAKOCTH, 3alOJIHSIOLIEH
MEXJIOMACTHbIE KaHalbl pabouero Kojieca. YpaBHeHHe Oilnepa. 3aBUCUMOCTb
TEOPETUYECKOr0 HAropa LEHTPOOEKHOro Kojieca  OT 4YMclia jonacteid. BnusHue
yria yCTaHOBKH JIONACTE Ha Hamop LeHTpoOexHoro  kozeca. [lorepu B pabounx
opraHax U Ko3()QUIIMEHTHI MOJE3HOTO ACUCTBUS HEHTPOOEHKHOr0 HAcoca.

I'eomeTpuueckoe nonodbue. Kunematuueckoe nogodue. J[uHamudeckoe mojao-
oue. MonenupoBaHie KOHCTPYKUMUA JIOMAacTHbIX HacocoB. KoadduumeHt OwicTpo-
XOJIHOCTH JIONACTHBIX HaCOCOB.

Tema 3.2. Kasumayus 6 nonacmuuix nacocax. ®u3nyeckas CyuHOCTb SIBICHUS
KaBuTauu.  IIpUumMHBl ~ BO3HUMKHOBEHMS  KaBHUTALMH. KaButanmonHsle
XapaKTEPUCTUKU HAcocoB. KpuTHueckue M JOMyCTHMBIE KaBUTAILMOHHBIE 3aIIaCHI.
Mepsb1 00pbOBI ¢ TOCAEACTBUSIMH KaBUTAIMH B JIOMIACTHBIX HACOCAX.

Pa3znes 4. XapakTepucTHKH JIOMACTHBIX HACOCOB.

Tema 4.1. Xapaxmepucmuxu Hacocos. Coemecmuas paboma Hacoca ¢
mpybonposodom. Pabouue mouxu

['paduku 3aBucumocteit Hanopa H, momHoctd N u KIIJ[ 77 ot momaun Q mpu
ONpENEICHHOW 4YacTOTE BpaIllEHHWs pOTOpa 7 HACOCHOro arperara. lcnbiTaHue
JIOTIacTHBIX HacocoB. Buabl xapakrepuctuk Hacoca H-Q.

[Totepu Hanopa B TpyOonpoBoie. XapakTepucTHKa TpyOOonpoBoa.

Tema 4.2. Peeynuposanue pabomwvl Hacocog. PerynmupoBaHue H3MEHEHHEM
CTEIIEHW OTKpPBITUS 3allOPHOM apMmaTypbl Ha HANOpPHOW JMHUH. PerynupoBanue
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pexxnma paboOThl Hacoca  WM3MEHEHHMEM 4YacTOThI BpalleHHWs pabodyero Koueca.
O0TouKa IEHTPOOEKHBIX KoJiec. PerynupoBanue 3a cueT U3MEHEHUS yIJla YCTAaHOBKU
JornacTteit paboyero KoJyeca Hacoca.

[lapannensHas U mocienoBaTenbHas paboTta HacocoB. [lapamnensHas paborta
HAaCOCOB C WJACHTUYHBIMU C PAa3IMYHBIMU XapakTepucTukamu. llociemoBaTenbHas
paboTa HacoCOB. XapaKTEPUCTUKU MOCIEAOBATEIHLHON pabOThI JBYX HACOCOB.

PabGotra HacocoB Ha ceTh TpybOompoBoaoB. Cxema TpyOOIpPOBOAHON CETH,
COCTOSIIIIEH U3 ABYX TPYOOIIPOBOIOB Pa3IMIHON MPOTHKEHHOCTH, MTOIAIOIINX BOTY B
pe3epByaphl ¢ pa3IMYHBIME OTMETKAMHU YPOBHS BOJbI. Cxema TpyOOmpoOBOIHOM CeTH,
noJlaromeil Boay K BOAOPa30OpHBIM  yCTPOMCTBaM. Cxema pa3BETBIICHHOM
TPyOOIIPOBOJHON CETH.

4.3 Jlekunu/n1aéopaTopHble/IPaKTUYECKUE 3aHATHS

Tabauna 4
Conep:xaHue JIeKIUH NPAKTHYECKUX 3aHATHI M KOHTPOJIbHbIE MEPOTIPUATHS

Ne | Ha3Banue pasne- CHIGEETICAO LY dDopmMupyemMbie Bux Koua-Bo
J1a00paTOPHBIX/ KOHTPOJILHOI'0
l'[/l'[ JIa, TEMBbI o KOMIIETCHIIUN qacoB
HpaKTI/I‘leCKHX 3aHATUHA MepOl'lpHﬂTI/lﬂ

Pa3nen 1. Beeaenne u oouue cBeieHHA 0

HACOCAX HACOCHBIX YCTAHOBKAX.

Tema 1.1. Jlexumst Ne 1. Knaccuduka- IIKoc-1

Tonamue o s Hacocos. O0macTs (IMKoc-1.1; 2

Hacoce. MIPUMCHCHHSI. MKoc-1.2)

Knaccugpurayus '

HACOCOs [IpakTuueckas padora Ne 1. IMKoc-1 Omnpoc /

Obnacme N3ydyeHne KOHCTPYKIUN (MKoc-1.1; JTUCKYCCHS

1 HacoCOB I10 KaTajioram Be- 2

npuMeHenus [TKoc-1.2)
TYITUX OTCUYECTBEHHBIX U
MHPOBBIX POU3BOAUTENEH
JlabopaTtopHas padota No 1. IIKoc-1 3amura 1ado-
KoHncTpykiuu nieHTpooek- (IKoc-1.1; paTopHOU pa- 2
HBIX HACOCOB. MKoc-1.2) OOTEL

Tema 1.2. Jlextus Ne 2. TlapameTpsl ITKoc-1

Ocnoenvie HACOCOB. (ITKoc-1.1; 2

9HepeemuuecKue MKoc-1.2)

napamvempui '

HGIC) 006 P [TpakTuueckas paborta Ne 2. I[IKoc-1 Pemenne 3a-

' OnpeneneHne pexxuma pa- ([Koc-1.1; nad
5 0OTBI HACOCHBIX YCTaHOBOK MKoc-1.2) 9

C TTOJIOKHUTENHHOMN BEICOTOM
BcacbIBaHMs, BrimonHeHune
YHUCJIOBOTO MpUMepa.
JlaboparopHas pabota Ne 2. I[IKoc-1 3ammura 1abo-
Konctpykinu neHTpooex- (IMKoc-1.1; paTropHoil pa- 2
HBIX HAcOCOB. MKoc-1.2) OOTEL

Pazgen 2. KoHCTPpYKUIMH JTONACTHBIX HACOCOB

10




Ne u HazBaHue JeKkmu/

Bun

Ne | Ha3Banue pa3ne- ®opmupyemMbie Koua-Bo
JIa0OPaTOPHBIX/ KOHTPOJILHOT0
l'[/l'[ JIa, TEMBbI R KOMIIETCHIIUN qacoB
HpaKTI/I'-IECKPIX 3aHATUHA MepOl'lpHﬂTI/lﬂ
Tema 2.1. Jlexrus Ne 3. Tlpunnum pa- I[IKoc-1
Ipunyun OOTHI IIEHTPOOEKHBIX HACO- (ITKoc-1.1;
pabombi COB MKoc-1.2) 2
YEeHMPOOEIHCHBIX '9 '
HACOCO8. (Hl}(KOC;) 0
oc-9.
[TpakTuueckas padora Ne 3 ITKoc-1 TectupoBanue
Omnpenenenue pexuma pa- (ITKoc-1.1;
0OOTBI HACOCHBIX \?’CTaHOBOfC MKoc-1.2),
C OTPHUIIATEIBLHON BBICOTOM 9
3 BCAaCBIBaHMS, a TAK)KE CH- I1Koc- 2
(hoHHOI HACOCHOI! yCTa- (ITKoc-9.1)
HOBKH.
BrImosiHEeHIE YHCIIOBOTO
npumMepa.
JlaGopaTopHas padota Ne 3. I[IKoc-1 3amura nado-
HcnbiTanue BcachIBarolIen (ITKoc-1.1; paTtopHO# pa-
JIMHUU LEHTPOOEIKHOTO MKoc-1.2), OOTEL. 2
Hacoca.
ITKoc-9
(ITKoc-9.1)
Tema 2.2. Jlexnus Ne 4. CkBaXUHHBIE ITKoc-1
lpyaue munwi Hacochl. KpynmHbie HacoChl (ITKoc-1.1;
HACoCo8. MKoc-1.2), 2
ITKoc-9
(ITKoc-9.1)
[IpakTuueckas paborta Ne 4. I[IKoc-1 Omnpoc /
Omnpenenenne pvem/IMa pa: (MKoc-1.1; TTUCKYCCHS,
4 00ThI cU()OHHOI HACOCHOM MKoc-1.2), TectupoBanue 9
YCTaHOBKH. Koc-0
BrImmoHeHHE YHCIIOBOTO 11Koc-
HpHMEpa. (ITKoc-9.1)
JlaboparopHas pabota Ne 4. I[IKoc-1 3amura nabo-
N3ydyenue kuHeMaTHka mno- (ITKoc-1.1; paTtopHoO# pa-
TOKa B paboueM Kolece MKoc-1.2) OOTEL 2
[EHTPOOEIKHOTO Hacoca. - '9 '
oc-
(ITKoc-9.1)
Pa3znen 3. Teopusi JIOMAaCTHBIX HACOCOB
Tema 3.1. Jlexmust Ne 5. OcHoBHOE I[IKoc-9
OcnosHnoe YpaBHEHHE HACOCA. (ITKoc-9.1) 2
ypasnenue [TpakTuueckas padborta Ne 5. IMKoc-9 Omnpoc /
;;acoca. i Omnpenenenue mapaMmeTpoB (IIKoc-9.1) JTUCKYCCHS,
5 Copemuteckutt | yacoca IpH U3MEHEHHH Ya- TectupoBanue
Hanop. CTOTHI BpaIllCHUS Bajia 5

Hacoca. [lepecuer ucxon-
HBIX XapaKTePUCTUK HA HO-
BYIO YaCTOTY BpalllcHUs.
BrimonHeHne 4uciIoBOro
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Ne | Ha3Banue pa3ne- WOLIEEFIICAGT LY ®opmupyemMbie Bu Koua-Bo
n/n JIa, TEMBbI .TlaﬁOpaTOprlX/ ) KOMIICTCHIINH KOHTPOJILHOTO JacoB
NMPAKTUYCCKUX 3aHATHHU MEPONPUSATHH
npumMepa.
JlaboparopHuas pabota Ne 5. [MKoc-9 3amuTa 1abo-
HcnpiTanue neHTpoOexHbIX (IIKoc-9.1) | paropHoil pa- 2
HAacCOCOB. OOTBHI.
Tema 3.2. Jlexumst Ne 6. KaBuTarnus B IMKoc-9
Kasumayus 6 10- | nonacTHBIX Hacocax. (ITKoc-9.1) 2
nacmrelx HACO- [TpakTrueckas padota Ne 6. I[IKoc-9 Ompoc /
cax. Ornpenenenrue KaBUTAIMOH- (ITKoc-9.1) JTUCKYCCHS,
HBIX XapaKTepPUCTUK Hacoca. TectupoBanue
6 Kputnueckue u nomnycru- 2
MbI€ KaBUTAIIMOHHBIE 3ara-
Cbl. BeInoniHEHNE YnCITOBO-
ro mpumMepa.
JlaboparopHuas pabota Ne 6. [TKoc-9 3amuTa 1a00-
[MapannensHas u mocieno- (ITKoc-9.1) | paropHoii pa- 2
BarebHas paboTa HACOCOB. OOTBHI.
Paznen 4. XapakTepuCcTHKH JIONACTHBIX
HACOCOB.
Tema 4.1. Xa- Jlexumst Ne 7. Xapakrepu- ITKoc-9
pakmepucmuxu CTHKH HaCOCOB. (ITKoc-9.1) 2
HACoCos. IIpakTuueckas padora Ne 7. ITKoc-9 Omnpoc /
Cosmecmnasn pa- Onpenenenne napaMeTpoB (IMKoc-9.1) JUCKYCCUs
boma nacoca c HaCOCHOM YCTaHOBKH IPH
7 mpybonposodom. MapajuIeIbHOM U IIOCIIEN0- 2
Pabouue mouxu BaTeJILHOM COEIMHEHUU
HacocoB. BeimoHeHue yuc-
JIOBOT'O TIpHIMeEpa.
JlabopaTtopHas pabota No 7. MKoc-9 3ammra nabo-
[TapannensHas u mocieno- (ITKoc-9.1) | paropHoii pa- 2
BaTeJibHAsi paboTa HACOCOB. OOTHI.
Tema 4.2. Jlexius Ne 8. Perynuposa- I[IKoc-9
Pezynuposanue HUE paboTHI HACOCOB. (ITKoc-9.1) 2
pabomei Hacocos. | Tpakruaeckas paGora Ne 8. ITKoc-9 Omnpoc /
Omnpenenenue napamMeTpoB (ITKoc-9.1) TUCKYCCHS,
HACOCHOM YCTaHOBKH MPHU TectupoBanue
KaueCTBEHHOM U KOJIMYe- 5
CTBEHHOM CITOCO0€ peryiu-
8 poBanusi. Bermonnenue
YUCJIOBOTO MpUMepa. (KOH-
TpOJIbHAs paboTa)
JlaGopaTopHnas padota Ne 8. IIKoc-1 3amura nado-
KaBuranus B 10macTHBIX (IKoc-1.1; paTopHoii pa-
Hacocax. MKoc-1.2), OOTHI. 2
[TKoc-9
(ITKoc-9.1)
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Tabmuma 5

HepequL BOIIPOCOB JJIsI CAMOCTOATC/IIBHOI0 H3YYCHUA TUCHUIIJINHBI

Ne
n/n

HaszBanue pa3aedaa,
TEMBbI

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEJILHOTO
U3y4YeHHust

1. BBenenue u o01IHe cBeIeHHsI 0 HACOCAX HACOCHBIX YCTAHOBKAX.

1 | Tema I1.1. llonamue o | - Tlonstus: "Hacoc", "HacocHbIM arperar”, "HacocHas yCTaHOBKa',
Hacoce. Knaccughuxa- | "HacocHas cTaHuus'.
yus Hacocos. O6- - Kinaccugukanyst HacocoB ¥ BOJOMOABEMHBIX MAIIMH IO Pa3IMIHBIM
Jlacmo NPUMeHeHUs. npu3HaKaMm, MapkupoBka. OOJIacTH MPUMEHEHHsS HACOCOB Pa3IUUHBIX
TUTIOB.
(Peanuzyemvle komnemenyuu IIKoc-1 (unouxamop oocmuodicenus
komnemenyuu [1Koc-1.1; [1Koc-1.2))
2 | Tema 1.2. OcnosHvie | - OCHOBHBIEC SHEPreTHUYECKHE IMapaMeTphl HAcoca: Mojaya, Harop, Mo-

oHepzemuyecKue
napamempbui
HACoCo8.

Je3Hasi ¥ ToTpelisemMas MOITHOCTH, KOA(PQUIMEHT MOJIe3HOTO AeH-
CTBHUSL.

- CXeMbl HACOCHBIX YCTaHOBOK. I'eoie3ndeckast BbICOTa OAbEMA, T€O0-
METPUYECKHE BBICOTHI BCAChIBAHUS U HarHeTaHus. [IpuOopb! s u3me-
pEHUSI JTaBJICHUSL.

(Peanuzyemvle xomnemenyuu I1Koc-1 (unouxamop oOocmudicenus
xkomnemenyuu [1Koc-1.1; [1Koc-1.2))

2. KoHCTpYKIIUM J10NIACTHBIX

HaCoCOB

3

Tema 2.1. Ilpunyun
pabomul
YeHmMpOoOEHCHBIX
HACOCo8.

- LleHTpOOEIKHBIE KOHCOJbHBIC HACOCHL: 00JIACTh TPHUMEHEHHS, KOH-
CTPYKIIUS, JOCTOMHCTBA ¥ HEOCTATKH, MAPKUPOBKA

- llenTpoOexHbIe HACOCHI C ABYCTOPOHHUM BXOJIOM B pabouee KoJe-
CO: 00JacTh MPUMEHEHHUS, KOHCTPYKIHSI, JOCTOMHCTBA U HEIOCTATKH,
MapKHPOBKA.

- LleHTpoOEKHBIE MHOTOCTYIICHYATHIC CEKIIMOHHBIC HACOCHI: 00JIACTh
NPUMEHEHUsI, KOHCTPYKIIUS, IOCTOMHCTBA M HEJIOCTATKU, MAPKHUPOBKA.
(Peanuzyemvle xomnemenyuu IIKoc-1 (unouxamop oocmudcenus
komnemenyuu I[IKoc-1.1; I1Koc-1.2), I[IKoc-9 (unouxamop odocmu-
arcenust komnemenyuu [1Koc-9.1))

Tema 2.2. [Jpyeue
MUNbL HACOCO8.

CKBa)XMHHBIE HACOCHI C TPAHCMHUCCHOHHBIM BaJIOM U C TIO-
TPY’)KHBIM  DJICKTPOJBHUTATENIEM: 00JIaCTh TNPUMEHEHHS,
KOHCTPYKITUS, JOCTOMHCTBA M HEIOCTATKH, MAPKUPOBKA

- llenTpoOekHbIE BEpTUKATHHBIC HACOCHI: 00JACTh TPUME-
HEHUs, KOHCTPYKITUS, JOCTOMHCTBA U HEJAOCTATKH, MapKH-
pPOBKa

- OceBbIe HACOCHI C JKECTKO3aKPEIJICHHBIMH W TIOBOPOT-
HBIMH JIONIACTSAMHU: 00JIaCTh MPUMEHEHUS, KOHCTPYKIIHSI,

JOCTOMHCTBA U HEAOCTATKHU

(Peanuzyemvle komnemenyuu I[IKoc-1 (unouxamop oocmudicenus
komnemenyuu [IKoc-1.1; I[1Koc-1.2), I[IKoc-9 (unouxamop oocmu-
arcenust komnemenyuu [1Koc-9.1))

. Te

oOpus JONMACTHBIX HACO

COB

Tema 3.1. OcnosHoe
ypasHenue nacoca.
Teopemuueckuii
Hanop.

-[IpuHIMn necTBUS TIEHTPOOSKHBIX HACOCOB. TeUEeHUE JKUIKOCTH B
KaHaJlax pabodvero Koeca npu 0ECKOHEYHOM M KOHEYHOM YHCIIE JIOTIa-
CTeH.

- [Imanel cKkOpoCTEN ABMXKEHHUSI JKUIKOCTH IPU BXOJE HA JIONACTU U IPU

BBIXOJIC U3 pa6oqer0 KoJieca 1npu OCCKOHEYHOM M KOHEYHOM YHCIIE JIO-
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HaszBanue pa3zxeJa,

Ilepedyens paccMaTpHUBaeMbIX BOMPOCOB /IJIsl CAMOCTOATETLHOTO

n/n TeMBbI HU3Y4YeHUs
I1acTen.
- OCHOBHOE ypaBHEHHE IICHTPOOEKHOrO Hacoca (ypaBHEHHE Diiiepa).
BeiBon opmyiel Teopernueckoro Haropa Ht  pabodero koneca ¢
0eCKOHEYHO OOJIBIIIMM YHCIIOM JIOTIACTEH.
(Peanuzyemvie xomnemenyuu I[1Koc-9 (unouxamop oocmudicenus
xomnemenyuu [1Koc-9.1))

6 | Tema 3.2. - KaBuTanust B 0mMacTHeIX Hacocax: IMOHSATHE, NMPUYMHBI BO3HUKHO-
Kasumayus 6 BEHUS, BO3J/ICHCTBHE Ha JieTayu U paboTy Hacoca. KaBuraronHast 3po-
JIONacmuwIX Hacocax. | 3usi. Mepbl OOpBOBI ¢ IOCIIEICTBUSMU KaBUTAIMU B JIOTIACTHBIX HACO-

cax. KaBuranumoHHbIl 3anac.
(Peanuzyemvle xomnemenyuu I[1Koc-9 (unouxamop oocmudicenus
xkomnemenyuu I1Koc-9.1))

4. XapaKTepUCTHKH JONACTHBIX HACOCOB.

7 | Tema 4.1. - XapaKTepUCTUKH JIOMIACTHBIX HACOCOB: BUJIBI U OCOOCHHOCTH XapaK-
Xapakmepucmuxu TEPHCTHK LEHTPOOESKHBIX U OCEBBIX HACOCOB. - 3aBUCUMOCTh XapaKTe-
HACOCO8. PHUCTHK HACOCOB OT ObICTpoxoaHOCTH. Pabouast 00s1acTh Ha XapaKkTepu-
Coemecmnuas CTHKE Hacoca. Y CIIOBHS ITyCKa JIOMACTHBIX HACOCOB
paboma nacoca ¢ - Coemecmuas paboma Hacoca ¢ mpybonposooom. Xapakxmepucmuxa
mpybonpoeoooMm. mpybonposooa Hmp - Q. Pabouas mouka.

Pabouue mouxu (Peanuzyemvie xomnemenyuu I1Koc-9 (unouxamop oocmudicenus
komnemenyuu 11Koc-9.1))

8 | Tema4.2. CriocoObl peryaupoBaHusi pabOThl JIOMACTHBIX HacocoB. Ilpenmyie-
Pecynuposanue CTBa M HEJIOCTATKU PA3JIMYHBIX CIIOCOOOB PEryIHMPOBAHKSI.
pabomovl HACOCOB. - [TapannensHas paboTa JOMACTHBIX HACOCOB C OJMHAKOBBIMH HAIOP-

HBIMH XapaKTEPUCTUKAMH: CXEMa COCIIMHEHUSI, YCIOBHS TTPUMEHEHUS,
MOCTPOEHHE CyMMapHOW HAloOpHOM XapakTepucTuku. OmnpeneneHue
o0r111eit paboueit Toukr 1 padounX TOUYEK KaKJI0To Hacoca.
- [locnenoBarenbHas paboTa JOMACTHBIX HACOCOB: CXeMa COETUHEHUS,
YCJIOBHSI ITIPUMEHEHUS, TOCTPOECHUE CYMMApHON HAIIOPHOW XapaKTepu-
CTUKH.
(Peanuzyemvle xomnemenyuu I[1Koc-9 (unduxamop oocmudicenus
xomnemenyuu I1Koc-9.1))
5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU
Tabnuma 6
IIpuMeHeHHe AaKTUBHBIX H HHTCPAKTUBHBLIX 06p330BaTeJ'II)HI)IX TEXHOJIOTUH
Ne HaumeHoBaHHe HCNOJIb3YyeMbIX AKTHBHBIX H
n/-n Tema u dpopma 3aHaTHS HHTEPAKTUBHBIX 06pa3(13aTe.m,HLIx TEXHOJI0-
THi
1 | Beexenue, oOmiue cBeeHus O JI | Meron nmpe3eHTanuu JEKIIMOHHOTO MaTepraia
Hacocax, HACOCHBIX YCTaHOBKAX U
HACOCHBIX CTaHIIUSIX

2 Onpenenenne pexuma paboThI [13 | I'pynmoBoe obcyx)aeHue, AUCKYCCHUs
HACOCHBIX YCTaHOBOK C TOJIOXKHU-

TEJIHFHOI BBICOTOM BCACHIBAHUS,

3 | CkBaxunHbIe Hacochl. KpymHbie JI | Meron npe3eHTanuu JEKIIMOHHOTO MaTepuaia
HACOCHI

4 XapakTepucTUKH JJonacTHeIX Haco- | J[ | [IpoGiemuast nekius
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HanmeHoBaHMe HCIO0JIb3YeMbIX AKTUBHBIX U
Tema u popma 3ansaTHsI HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJI0-
i

Ne
n/n

COB M TpyOOIIpoBOJa
5 | Onpenenenne KaBUTalMOH-HBIX I13 | I'pynnoBoe obOcyxaeHue, TMCKyccus
XapaKTepucTHK Hacoca. Kpuruue-
CKHE U JIONIyCTUMbIE KaBUTALlMOH-
HBIE 3anackl. BoimonHeHnue uncio-
BOT'O IIpUMEpa.

6 | PerynupoBanue paboTsl HacocoB. | J[ | MeTon npe3eHTanuu JeKIIMOHHOTO MaTepralia

6. Tekylmunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIUSA MO0
UTOraM OCBOCHUSA IMCHUIIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32JaHUN UJIM HHbIE MATEPHAJIbI, HE00X0IMMbIEe
JJIS1 OLleHKM 3HAHMA, YMEHHH ¥ HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH

1) Ilpumepnaa memamuxa PI'P — «OnpeneneHne ruJipaBIndeCcKux U dHEpre-
TUYECKUX MapaMeTPOB HACOCHON YCTAaHOBKH B PA3JIMYHBIX YCIOBHUSIX €€ PaOOThD)

2. Ilpumepovt mecmog 011 meKyuieco u RPOMeHCymouHo20 KOHMpPOJA 3HA-
HUl o0yuarwuxca.

Paznen 1. Beenenne u o01me cBeJIeHUs 0 HACOCAX, HACOCHBIX YCTAHOBKAX.

1. l'uapaBIuYecKUMH MaIlIMHAMU Ha3bIBAIOT

a) MaITuHBI, BEIPA0ATHIBAIOIINE SHEPTUIO M COOOIIAIONINE €€ KUJIKOCTH;

0) MalIMHBI, KOTOPbIE COOOIIAIOT MPOXOASAIIEH Yepe3 HUX KUIKOCTH MEXaHUYe-
CKYIO SHEPTHUIO, JINOO MOIYYaroT OT KUIKOCTH YaCTh SHEPTUU U MIEPEIaloT ee pado-
YUM OpraHam;

B) MallIMHBI, CIOCOOHBIE padOTaTh TOJIBKO MPHU MX MOJHOM MOTPYKEHHUH B
KUJKOCTh C COOOIIEHUEM UM MEXaHUYECKOU SHEPTUU MPUBO/IA;

I') MallIMHBI, COSTUHSIONINECS MEXIAY CO00M cucTeMoi TpyOOoNpoBOIOB, MO KO-
TOPBIM ABUKETCS padoyast >KUJIKOCTb, OTAAIOIIAS] SHEPTHIO.

2. BpiOpaTh npaBUIbHBINA OTBET, K 00BEMHBIM HACOCAM OTHOCAT CJIEIYIOIINE
HAaCOCBIL:

a)- OCEBBIC;

0) - pOTOpHEIE;

B)- CTpYUHBIE;

r)- BUOpaIlMOHHbIE

3- BeiOpath npaBuiIbHBIN OTBET, HACOCHBIM arperar 3To:
a)- Hacoc u nBurarenb;
0)- Hacoc, nBurarensb u yCTpoMCTBO AJIsI MEpeiaud MOITHOCTH OT JABUTATENS K

Hacocy
B)- Hacoc, BcacbIBaromuil 1 HAMOPHBIA TPYOOITPOBOIBI U apMATYphl HA HUX;
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r)- Hacoc, BcacwiBaromuii 1 HamopHbI TPyOOTPOBO/IHI;

4- Bp1OpaTh NpaBUWIBHBINA OTBET - TEOMETPUUYECKOM BBICOTON BCAaChIBAHUS BEP-
TUKaJBHBIX [IECHTPOOEKHBIX HACOCOB HA3BIBAIOT:

a). PaccTosiHre 1o BepTUKAIN OT YPOBHSI BOJIbI B UCTOUHUKE (HIDKHUN Obed) 10
ocH JomnacTeil pabodero kojeca;

0). PaccTosinue mo BepTHKaIU OT YPOBHS BOJBI B UCTOYHHKE (HWKHUHM Obed) 10
BXOJIHOM MaTpyOKe Hacoca;

B) PaccTostHue 1o BepTHKaIM OT YPOBHS BOJIbI B HCTOYHHUKE (HIDKHUN Obed) 110
OCH HallOpHOTO MaTpyoKa.

5. Kakoe naBiienne 0ObIYHO MOKA3bIBAET MAHOMETP?
a) a0COJIIOTHOE:

0) armocdepHoe:

B) M30BITOYHOE;

I') JaBJICHHUE BaKyyMa.

6. Kakoe naBiieHre OOBIYHO MOKa3bIBAET MAHOMETP?
a) abCOIIOTHOE;

0) U30BITOYHOE;

B) aTMOC(epHOE;

I) JaBJiEeHHWE BaKyyMa.

7. YKaxXuTe Ha pUCYHKE T€OMETPUUYECKYIO BBICOTY BCACHIBAHUS

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

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

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

1)
|
l

10. YkaxxuTe Ha pUCYHKE HAIIOPHBIN TPYyOOTIPOBO/T

a) 2+3;
0) 3+4;
B) 1+2; @)
N el
r) 1+4. —— 9

]
I
1

Pazgen 2. KOHCTPYKIMH JIONACTHBIX HACOCOB

1. BeiOpaTh npaBUIIbHBIN OTBET, OCEBBIE HATPY3KH B IIEHTPOOESKHBIX KOHCOJIb-
HBIX HacocaX, BO3HUKAIOT:

a)- B pe3ysbTaTe JIaBJICHUS KUJKOCTH Ha BaJ HACOCA;

0)- B pe3yJIbTaTe NaBJICHUS KUJIKOCTH Ha KOPIyca HAcOCa;

B)- B pe3yJIbTaTe JIaBJICHUS KUJKOCTU HA HAPYKHBIE CTOPOHBI JUCKOB paboyero
KOJIeca;

T)- U3-32 Pa3HOCTH JaBJICHUS KUJKOCTH MPU BXOJIC U BBIXOJI€ U3 HACOCA;

2. BoiOparb npaBuiibHbIN OTBET, [IpenmMyriecTBa HEHTPOOEKHBIX HACOCOB C
JIBYCTOPOHHUM BXOJIOM;

a)- bonbiioi Hanop

0)- BepTukanbHbIii pazbeM Kopryca,

B)-IIpocTOoTa KOHCTPYKIINH,

r)- ['opr30HTaIbHBIN pa3beM KOpIyca.

3. BoiOpath nmpaBUIIbHBIN OTBET, KaKas JeTalb [IEHTPOOESKHOTO Hacoca M03BO-
JSIET MpeoOpa3oBaTh KHHETHUECKYIO DHEPTHIO TIOTOKA B IOTEHITUATBHYIO?

a)-BaJl HacoOCa;

0)-pabouee KoJIeCo Hacoca;

B)-KOpITyC Hacoca;

T')-2JIEKTPOJIBUTATEIb
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4. OceBble HACOCHI, B KOTOPBIX MOJIOKEHHUE JIoNAcTel pabovero Koyieca He U3-
MEHSETCS-Ha3bIBACTCS

a) CTallMOHAPHO-JIONACTHBIM:

0) HEOBOPOTHO-JIOMACTHBIM:

B) ECTKOJIOMACTHBIM,;

T') )KECTKOBUHTOBBIM.

5. BoiOpath npaBUIIbHBIN OTBET, K AMHAMHUYECKUM HACOCaM OTHOCST CJEIYIO-
1€ HACOChI

a)- TIOpITHEBHIC;

0)- pOTOpHBIE;

B)- BUXPEBBIC;

T')- KpbUIbYaThIC

Paznen 3. Teopus JIONaCTHBIX HACOCOB

1.. BelOpaTh npaBUIIbHBII OTBET, MIPU YBEJIMUEHUN PacXxoja Hacoca yBEINYHBa-
eTcsl:

a)-Uj, cpenHsast oKkpy>KHasi CKOPOCTh BXOJHBIX KPOMOK JIOACTEN

0)-Vom, MepuananHas (paauanbHasi) COCTaBIISIONIast aDCOMIOTHOM CKOPOCTH TMO-
TOKa Ha BBIXOJIE U3 pabovero Kojeca

B)-W>, OTHOCUTENbHAsA CKOPOCTh MOTOKA HA BBIXOE U3 paboyero Koyeca

r)-Us, OKpy»KHast CKOPOCTh ITOTOKA Ha BBIXOJIE U3 paboyero Kojieca.

2. BriOpath npaBmiibHbIN 0TBET - CTaTnueckuit Hanop He, 3TO:

a) pa3HOCTb FTEOMETPUUYECKOM BBICOTHI H; 1 The30MeTPUUECKOM BBICOTHI B KO-
HEYHOM CEYEHUH TpyOOIpoBOa;

0) cymma reoMeTpudeckoi BbICOThI Hy 1 mbe30MeTpruecKkoil BHICOThHI B KOHEU-
HOM CE€UEHUHU TPYOOINPOBOJIA;

B) CyMMa MbE30METPUUYECKUX BHICOT B HAYAJIIbHOM U KOHEYHOM CEYEeHHH TPYyOo-
IIPOBOJA;

I') Pa3HOCTh CKOPOCTHBIX BBICOT MEXI1Y KOHEUHBbIM U HaYaJIbHbIM CEUCHUSIMH.

3. Ecnu naBiieHne HIKE OTHOCUTEIILHOTO HYJISA, TO €r0 Ha3bIBAIOT:
a) a0COJIFOTHBIM;

0) atMmochepHbIM;

B) N30BITOYHBIM;

I) IaBJICHUE BaKyyMa

4. BeiOpaTh ipaBuiIbHBIN OTBET, KOdhdummeHT nosieznoro aeicteust (KI1JI) ot-
HOIIICHUE:

a)- MOTpeOIsIeMON MOIITHOCTH K MOJIE3HOM;

0)- MaKCUMaJIbHOW MOIIIHOCTH K TIOJIE3HOM;

B)- MIOJIC3HOM MOITHOCTH K MOTPEOIsIEMON;

T')- TIOJIE3HOW MOIIHOCTH K TIOTEPH AJIEKTPOIHEPTHIA.
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5. B xakux eguHUIIaxX U3MepseTcs JaBjieHue B cucteme usmepenus CHU?
a) B MacKaJsix;

0) B IXKOYJISIX;

B) B Oapax;

T') B CTOKCaX.

Paznen 4. XapakTepucTHKH JIOMACTHBIX HACOCOB.

1. BoiGpats npaBuiibHbIN 0TBET- KprBas HoTpeOHOro Hamopa oTpa)xaet:

a) 3aBUCUMOCTb MTOTEPb SHEPTUU OT JIABJIICHUSI B TPYOOIIPOBOJIE:

0) 3aBUCUMOCTb COTPOTUBJICHUS TPYOOIPOBOAA OT €ro MPOITYCKHON CITOCOOHO-
CTH:

B) 3aBUCUMOCTH MOTPEOHOI0 HAMOpa OT pacxoa;

I') 3aBUCUMOCTh PEKHUMA JIBXKEHUSI OT pacxoja.

2. BriOpaTh npaBUIbHBINA OTBET, HAIIOPHOM XapaKTEPUCTUKON HACOCA HA3bIBAET-
csl:

a) 3aBUCUMOCTb U3MEHEHUS JaBJICHUS U pacxo/1a Py U3MEHEHUH YacTOThI Bpa-
LICHU Baja;

0) ero reoMeTpUYECKHE XapaKTEPUCTUKU;

B) €r0 TEXHUYECKUE XapAKTEPUCTUKH: HOMUHAJIBHOE JIaBJICHHUE, PACXO/l U Ya-
crora BpaieHus Bana, KII/I:

I') 3aBUCUMOCTb Haropa, co3gaBaeMoro HacocoM / ot ero nojgauu Q npu mo-
CTOSIHHOW 4aCTOTE BpalIEHUs BaJja.

3. BoiGparts npaBuiibHbIN 0TBET, 00beMHBIN KIIJ[ Hacoca — ato:

a) OTHOIIIEHHE €TO0 JIEWCTBUTEIILHON 1014l K TEOPETUUECKOM;

0) OTHOILIEHHE €r0 TEOPETUYECKON MOAAUU K JIEUCTBUTEIIbHOM:

B) Pa3HOCTh €r0 TEOPETUUECKOMN U IEUCTBUTEILHON MOIAYN:

I') OTHOILIEHHE CYMMBI €r0 TEOPETUUECKON U IEUCTBUTEIbHOM NO/IaYy K YacTOTe
000pOTOB

4. BeiOpaTh mpaBUJIbHBINA OTBET, JIBa HACOCA MOTYT pabOTaTh MapajlieIbHO €C-
T

a) pacxoj HaCOCOB OJIMHAKOBBIN;

0) Harmop HaCOCOB OJIMHAKOBBIA;

B) Pacxo/l U Harop OJIMHAKOBHIE;

') pacxoJ 1 Harop pa3HbIe.

5. BoiOpath nmpaBMIIbHBIN OTBET, XapaKTEPUCTUKA MTOCIIEIOBATEILHOTO COCIUHE-
HUSL HECKOJIBKUX TPYOONPOBOJOB OIPEAEIIAETCS:

a) MmepeceyeHueM XapaKTepUCTUKN Hacoca ¢ KpMBOM MOTPEeOHOTO Hamopa:

0) croxeHrneM abCIUCC XapaKTePUCTUK KaKI0To TpyOoIpoBo/a:

B) YMHOKE€HHUEM OpPJIMHAT XapaKTEPUCTUK KaXKI0ro TpyOOIpoBo1a Ha O0LIui
pacxo]i JKUAKOCTH:

I') CJIOKEHUEM OPJMHAT XapaKTEPUCTUK KaXKIOT0 TPyOOIpoBOIa.
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6. KpuBas notpedHOro Harmopa oTpaxaet
a) 3aBUCUMOCTb MMOTEPh SHEPTUU OT JIaBJICHUSI B TPYOONPOBO/IE;
0) 3aBUCHMOCTH COTIPOTUBIICHUS TPYOOTIPOBOAA OT €r0 MPOITYCKHON CITOCOOHO-
CTH;
B) 3aBUCUMOCTb IOTPEOHOr0 HAMOpa OT Pacxoia;
') 3aBUCUMOCTb PEXKUMA JIBHXKEHUS OT pacxo/ia.

7. Meton pacyeTa TpyOOIIPOBOJIOB C HACOCHOM MO1auei 3aKJIF0YaeTCs

a) B HAXO0XKICHUH MaKCUMAaJIbHO BO3MO>KHOM BBICOTHI MOAbEMA KUJKOCTU ITyTEM
MOCTPOEHUS XapaKTEePUCTUKHU TPYOOIIPOBOIa;

0) B coCcTaBJieHUU ypaBHEHUSI bepHYIIIN 111 HaYalbHOW U KOHEYHOU TOYEK
TpyOONIpoBO/a;

B) B COBMECTHOM IOCTPOEHUHU Ha OJHOM Tpapuke KpUBBIX NOTPEOHOT0 HAopa
Y XapaKTEPUCTUKH HACOCA C MOCIEAYIOINUM HAX0KICHUEM TOUKHU UX TIEPECCUCHUS,

') B ONPEICIICHUN CONPOTUBJICHUSI TPYOOIIPOBOAA MyTEM 3aMEHBI MECTHBIX CO-
MPOTUBJICHUN SKBUBAJICHTHBIMU JJIMHAMU.

8. Touka mepeceyeHus1 KpUBOM MOTPEOHOTO HANIOpa C XapaKTEPUCTUKOW Hacoca
Ha3bIBACTCS

a) TOYKOM ONTUMAIILHOMN padOThI;

0) paboueit TOUKOU;

B) TOUKOM IOJayHu;

') TOYKOM Hamopa.

9. XapakTepucTHKa MOCIeI0BaTEIbHOIO COETUHEHHS] HECKOJIBKUX TPYyOOIpOBO-
JIOB OTIPEIEISIeTCS

a) MepeceueHrueM XapakTEPUCTUKN HAcoca ¢ KPUBOM MOTPeOHOr0 HAmopa;

0) cioxeHrneM adCIMCC XapaKTEPUCTUK KaKI0TO TpyOoIpoBoaa;

B) YMHOKE€HHUEM OPJIMHAT XapaKTEPUCTHK KAXKIOT0 TPyOONpOBOIa HAa 00U
pacxom KUAKOCTH;

T') CIIOKEHHEM OpJIMHAT XapaKTePUCTUK KaKIOTO TPyOOmpoBoIa.

3. IlIpumepnsie 6onpocwl K OucKyccuu no OUCUUNIUHE

Tema 1.1. Ilousitue 0 Hacoce. Kinaccnpukanuss HacocoB. OdaacTy npume-
HEHMSI.

1. Kakum TpebGoBaHMSIM AOHKHBI YIOBICTBOPSATH HACOCHI?

2. HazoBuUTE OCHOBHBIE BHJbI HACOCOB TMHAMHYECKOTO THITA?

3. HazoBuTte 0CHOBHBIC BHABI HACOCOB OOBEMHOTO THIIA?

4. ITo xakoi 3aBUCUMOCTH PaCCYUTHIBAETCS MOIIHOCTh JIONIACTHOI'O Hacoca ?

5. Kak onpenensercs KII/] nacoca?

6. Ha xakue aBe COCTaBIISIONINE pa3ieisieTcs MOJHbIA HANop, pa3BUBAEMBbIH JI0-
MacTHBIM HACOCOM ?

7. Tlepeunciute OCHOBHBIE TapaMeTPhl JIOMACTHOW MAIIUHBI, KOTOPHIE BJIMSIOT
Ha BEJIMYUHY MTOJa4H ?
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8. Kakytro Bennumny o0brdyHO nmeeT o0bemMHbIN KIIJ[ monactHoro Hacoca?

127. IloueMy OcCeBBIE JIONIACTHBIE HACOCHI ITYCKAIOTCSI B OCHOBHOM Ha OTKPBITYIO
3aIBUKKY ?

9. OT 4ero 3aBUCUT BaKyyMETPHUYECKAsl BBICOTA BCAChIBaHUsS B Hacoce ?

10. 3auem He0OX0UM OOpATHBIN KJlamaH Ha HAIIOPHBIX JIMHHUSAX HACOCOX YCTa-
HOBOK

Tema 2.1. IlpuHuun padoTbl HEHTPOOEKHBIX HACOCOB.

1. [Tepeuncnrure OCHOBHBIC OCOOCHHOCTH JIOITACTHBIX HACOCOB.

2. IlpuBeauTe MpuMepbl MApKUPOBKH JIOMTACTHBIX HACOCOB (pacmudpyiTe ee).
3. IlpuBeguTe mpuMepbl MapKUPOBKH OCEBBIX HACOCOB (pacmudpyirte ee).
4. I'ne ycTaHaBIMBAIOTCS CAIbHUKH U JJ1s1 YETO0 OHU HYKHBI 7

5. UeM OTIIMYArOTCS OCEBBIE U IICHTPOOESIKHBIE JIOIMACTHBIC HACOCHI?

6. [lepeunciuTe OCHOBHBIE JIETAJU JIOMACTHOTO HAcoca.

7. Kakast netajib 10MacTHOTO Hacoca MO3BOJISIET MPeoOpa3oBaTh KUHETHUYECKYIO

HHEPIUIO MOTOKA B MOTCHIIUATIBHYIO ?
8. OnummTe cnocod AeHCTBUS IIEHTPOOESKHOTO JIOMACTHOTO HAcoca.
9. OnummTe cnoco0 JIeHCTBUS OCEBOro JIONMACTHIO Hacoca.

Tema 3.1. OcHoBHOe ypaBHeHHe Hacoca. Teopernueckuii Hamop

1. OyHKIIMEH KaKUX TapaMeTpoB SBIAETCS KOIPPUIIUEHT OBICTPOXOTHOCTH ?

2. Kakast ckopocTh XapakTepu3yeT BpallaTelIbHOEe JBUKEHUE YaCTHIIBI CPEIbl B
pabouem konece?

3. Kakast ckopocTh XapakTepu3yeT MOCTyNaTeabHOE ABM)KEHHUE YaCTULbI CPEb
B pabouem konece ?

4. N300pa3ute MHOTOYTOJILHUK CKOPOCTEN Ha BBIXOJIE paboyero Koseca.

5. Jlyist uero HeoOXOAMMO 3HATh YTOJI B2

6. Kak HailTu TeOpeTHUECKYIO 10J1avy JIONACTHOW MaIlIUHBI ?

7. IlepeuncauTe OCHOBHBIE THIIPABIMYECKUE TOTEPH, KOTOPHIE BO3HHUKAIOT B
JIOACTHOM Hacoce.

8. Kak nmpenoTBpaTuTh NOSABICHUE KABUTALIMU B HACOCAX ?

9. Kakue mepbl NPUMEHSAIOTCS JUIsl IPEIOTBpAIleHUs] KaBUTAllMM B HAacOCax Ha
HACOCHBIX CTAHIIUIX ?

Tema 4.1. XapakrepucTuku HacocoB. CoBmecTHasi padora Hacoca ¢ Tpy0o-
npoBojaoM. PaGouue Touku

1. Kakast kpuBasi XxapakTepUCTHKHU JIOMACTHOTO HAacOcCa SBIISETCS HanboJee Baxk-
HOM ?

2. Kakoit Bug umeet ¢pynkius gsonactHoro Hacoca H = (Q) ?

3. Kaxkoit Bug umeet Qynkius tonactabiM Hacocom N = (Q) ?

0
4, Kak u3BMEHUTCS TEOPETUUYECKUI HATop ¢ yBeauuenuem Q mpu 3 ,> 90 ?

0
5. Kak u3MeHuTCSsl TeOpeTHYECKHil Hanop ¢ yBenuuenuem Q mpu 3 , < 90 ?

6. J1;1st yero He0OXOAMMO 3HATh XaPAKTEPUCTUKY JOMACTHON MAIIUHBI ?
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7. Kak 1o xapakTepuCcTUKE HAWTH MOIIHOCTh HA PEXXUME XO0JIOCTOI0 X012 ?

8. Kak Ha3biBaercs pexum, npu kotopoM KIIJ{ makcumanen ?

9. Kakue ycnoBust mo1o0us BHIIOTHSIOTCS AJIs1 TOTOOHBIX JIOMACTHBIX Hacoce ?

10. IIpuBeaute GopMyIbl mepedera XapaKTepUCTUKH JIOMIACTHOTO Hacoca MpH
M3MEHEHHUH YKClia 000POTOB.

11. JIns kakux 1e1eil IpUMEHSIOT apauielibHyI0 padoTy HACOCOB U ?

12. TlocTpoliTe CyMMAapHYIO XapaKTEPUCTUKY ABYX OJHOTUIHBIX IapajuIeIbHO
paboTarOUIMX JONACTHBIX HACOCOB ?

13. Kak onpeaenuTs MOLIHOCTb, MOTPEOISIEMYIO MapajlIeIbHO padOTaIOIUMU
JIONIACTHBIX HACOCOB ?

14. Kak onpenenuTs nojavy ABYX NapauiedbHO padOTAIOIIKX JIONACTHBIX 7

15. [lokaxute pabouyro TOUKY Ha rpaduke XapaKTEepUCTHK JIONACTHOIO Hacoca
U CETH.

16. C xakoH LIEIIBIO JIOMTACTHBIE HACOCHI MOAKITIOUAIOTCS IIOCIEI0BATEILHO ?

17. B xakux ciry4asix IpUMEHSAETCS PETYIUPOBAHNE JIONACTHBIX HACOCOB?

18. Kakue Hen1ocTaTKu U JOCTOMHCTBA UMEET IPOCCEIIBHOE PETryJIUpOBaHue ?

4 Ilpumepnuwie 3a0auu no oucuyunaune «Hacocvt u nacocnvle ycmanosxkuy

Paspnes 2. [lapamerpsbl HacoCOB.

3aoaua:

Bona 3abupaetcst HacOCOM M3 BOJIOMCTOYHUKA U MTOAAETCS MO CTAIbHBIM TPY-
OOIpPOBOIaM B BOJOTIPUEMHHK COTJIACHO MPUBEICHHON HUKE CXEMBI.

TpeOyeTcs onpenenuTh HEOOXOIUMBIH JIJIs TTO1a4X BOBI HAIIOP HAacoca

HUcxonnble nanHbIC:

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

- reoJie3nuecKas BoIcoTa nogbemMa ., = 52m;

- IWaMeTp U JIJTMHA BcackiBaroliero Tpyoomnposoaa D1 = Iw, L1 =35m;

- IUaMETp U IJIMHA HarnopHoro TpyoonpoBoaa Dy = 0,9m, Ly =400m;

- MECTHBIE TIOTEPH HAIOpa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIEM U
HAIIOPHOM TPYOOIpoBoe paBHBIMU NSy = 0,27m, W7y, = 0,3 1m;

- IOTEPH HaIopa o JJIMHE paccuuTarh o Gopmyne AQL

- y/IeJIbHOE COMPOTUBIIEHUE TPYOONPOBOAa A BCACHIBAIOIIETO U HATIOPHOTO
MPUHATH COOTBETCTBEHHO paBHbIMU A*¢ = (0,017, A™ = 0,03;
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OtBer H = 53,61 m.
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Paznen 4. XapakTepuCTHKH JIOMACTHBIX HACOCOB M TPYOOIIPOBOA
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3aoaua 1

1. Bona mojiaercst mo CUCTEME CTalIbHBIX TPYOOIPOBOIOB TUAMETPOM =
500am, nmuuo# = 900M Ha BeICOTY 26M. TpebyeTcs mOCTPOUTH XapaKTEPUCTHUKY
Tpybomnposona H,,, =f(Q). I[lorepu Hanopa no aarHE TPYOOIPOBOAA PACCUUTATS T10
dopmyne AQL, yaensHoe cOnpoTUBIIEHHE TPYyOOIIPOoBOaa A IPHHATE paBHBIMK A =
0,0578¢%*m®. MecTrble moTepu Hanopa Ny B TpyGonpoBoae MpUHATL paBHbIME 10%
OT MOTEPH MO JJINHE;

XapakTepucTuka TpyooIrpoBoja

Q, m*/c | 0 | 005|010 | 0,15 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40
H,,m |260]26,14 2657|2729 | 28,29 | 29,58 | 31,15 | 33,04 | 35,16

3aoaua 2

2. Bona 3abupaercs nieHTpooexusiM HacocoM mapku /[ —1000 - 40 (14H/c), n
= 980 06/mun 13 BOJIOUCTOYHUKA U MOJAETCS MO CTAIbHBIM TPYOOIpPOBOAAM B BOJIO-
MIPUEMHUK XapaKTepHUCTHKa Hacoca MPUBEICHA HIDKE.

TpeOyeTcs onpenenuth pexxuM paboThl HACOCA M COOTBETCTBYIOIIYIO €My TT0-
navy, Hanop, MoutHocTh U KII/I.

HUcxonupie faHHBIE:

- reoie3nIecKas BoIcoTa nogbema H, = 26.m;

- TuamMeTp | aiuHa Tpyoonposoaa D1 = 0,5m, L =900m;

- - IOTEPH HAIOPA I10 JUIMHE paccyuTaTh 10 Gpopmyne AQZL

- yIeNIbHOE COMPOTUBJICHUE TPYOOIIPOBOia A TPUHATH PABHBIMHU A =
0,0578¢*/m®;

- MECTHBIE MOTepH Hanopa N, B TpyOonpoBoae npuHATh paBHbIMU 10% oT
MOTEPb IO JITUHE;

H, M
60
n, %
100 {50 H n'Q
| T e n-Q N, kBt
~ !
Lt
0o :, SN L
i SN L
v
60— — I~ 180
J // — \‘ L
LT
020 ,/ ] “
i / 7 L
N 7
2010 = 100
/
0—0 6
0 1 15 Pl 2 3 3 “0 & 5 Q,J‘{/c

Xapaxmepucmuxa nacoca /] —1000 - 40 (14H/Ic), n = 980 06/mun
23



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

Pa3znen 5. Teopust moao0us JIONACTHBIX HACOCOB

3aoaua:
H M
E) NN
n, %
o e HAQ
i [ et n-Q N, kBt
I
8 — 40 \, — | \\ oo
—
i / S~ ~ L
60 — 30 ,/ ™S ></ 180
_ /// I \\ L
w-» / /// L 10
V —
_ / = ] L
01w N"-*Q// L 10
T /ir
oo ! L e
0 50 1 15 2w 2 k) 3 aw r 50 Q,n/c

Xapaxkmepucmuxa nacoca /I 1000 - 40 (14H/Ic), n = 980 06/mun

Onpenenuts HEOOXOAMMYIO YACTOTY BpaleHus Ny Bana Hacoca /[ —1000 - 40
(14H][c), n = 980 06/mun, XxapaKTepuCTUKa KOTOPOTO MPUBEJICHA HA PUCYHKE C TEM,
4TOOBI IPU HOBOW YacTOTE HACOC YAOBJIETBOPAI padOUUM 3HAYEHUSIM Haropa Hy.,s =
33 m v nopaue Q,us = 350 a/c..

Ortser: Ny =941 06/mun

5. Hepeuenb RPUMEDPHBLX 60RPOCOEB, 6BIHOCUMDBIX HA NPOMEINHCYMOUHO20 am-
mecmauuiro zauem

1. Tlonstust: "Hacoc", "HacocHbl arperat", "HacocHass yctaHoBka', "Hacoc-
Has cTaHius'".

2. Knaccudwukanys HaCOCOB U BOJIOTIOTHEMHBIX MAIITNH 110 PA3IAIHBIM MTPH-
3HaKaM, MapKkupoBka. O0s1acTu MPUMEHEHHUSI HACOCOB PA3JIMYHBIX TUIIOB.

3. OcHOBHBbIE YHEPreTUUYECKUE TapaMeTpbl Hacoca: Mojaya, Harop, IMoje3Has
U oTpeoiisieMast MOIHOCTH, KO3 (ULUEHT MOJIE3HOTO ACUCTBUS.

4. Cxembl HACOCHBIX YCTAHOBOK. [ 'eoie3nueckas BbICOTA MObEMA, TE€OMET-
pHUYECKHe BHICOTHI BCAaChIBaHUS U HarHeTaHus. [Ipubopsl A7 u3MepeHus JaBJICHMUS.

5. Cxema HaCOCHOM YCTaHOBKH C MOJIOKUTEILHON BBICOTOM BCACHIBAHMS.
Omnpenenenre Hamopa Hacoca 1o MOKa3aHUSM U3MEPHUTENbHBIX TPUOOPOB.

6. CxemMa HacOCHOM YCTaHOBKH C OTPHUIIATEIbHOM BBICOTOM BCACHIBAHHUS.
Omnpenenenre Hamopa Hacoca 1o MOKa3aHUsIM U3MEPHUTENbHBIX TPUOOPOB.

7. Cxema HacOCHOM ycTaHOBKH cu(oHHOTrO Tuna. OnpeaeneHue Harmopa Haco-
ca 1o MOKa3aHUsIM U3MEPUTETbHBIX MPUOOPOB.
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8. LlenTpoOeKHbIE KOHCOJIbHBIE HACOCHI: 00JIACTh MPUMEHEHUS, KOHCTPYK-
1151, JOCTOMHCTBA U HEJOCTATKH, MAPKUPOBKA.

9. llenTpoOEKHBIE HACOCHI C IBYCTOPOHHUM BXOJIOM B pabodee Koyieco: 00-
JaCTh IPUMEHEHUS, KOHCTPYKIIMSI, TOCTOMHCTBA U HEIOCTATKH, MapKUPOBKA.

10. IlenTpoOeKHBIE MHOTOCTYIIEHYATHIC CEKITMOHHBIC HACOCHI: 00JIaCTh TIPH-
MEHEHHUS, KOHCTPYKIUS, JOCTOMHCTBA U HEJOCTATKH, MAPKUPOBKA.

11. lenTpoOekHbIE MHOTOCTYTIEHYAThIE HACOCHI C OCEBBIM Pa3beMOM KOPITY-
ca: 00JacTh NPUMEHEHUS, KOHCTPYKIIMSI, TOCTOMHCTBA U HEIOCTATKU, MAapKUPOBKA.

12. IlenTpobOexHbIC peKaIbHBIE HACOCHI: Ha3HaueHHEe, 00JIacTh MPUMEHEHUS,
KOHCTPYKIIUSI, JOCTOMHCTBA U HEAOCTATKH.

13. LlenTpoOexHbIEe BEPTUKAJIbHBIE HACOCHI: 00JaCTh IPUMEHEHUS], KOHCTPYK-
11sl, TOCTOMHCTBA U HEJOCTATKN, MAPKUPOBKA.

14. OceBble HACOCHI C )KECTKO3AKPEIJIEHHBIMHU U [IOBOPOTHBIMHU JIOIIACTSMH:
00JaCTh NPUMEHEHUS], KOHCTPYKIIMSI, TOCTOMHCTBA M HEIOCTATKHU.

15. JlnaronanbHble HACOCHI: 00JIACTh MPUMEHEHHUSI, KOHCTPYKIUSA, AOCTOUH-
CTBa U HEJOCTATKH, MAPKUPOBKA.

16. CKkBa)XKMHHBIE HACOCHI C TPAHCMUCCUOHHBIM BaJIOM U C IIOTPYKHBIM 3JIEK-
TpoJBUraresaeM: o0JacTh NPUMEHEHUS, KOHCTPYKIIHS, TOCTOMHCTBA M HEIOCTATKH,
MapKHUpPOBKA.

1'7. BooKOJIbLIEBBIE BAKYYMHBIE HACOCHI: HA3HAYEHHUE, KOHCTPYKLUSA, ITPUH-
LU ICUCTBUSI.

18. BuxpeBbie HaCOCHI: 001aCTh MPUMEHEHHUS, KOHCTPYKIIUS, IPUHITUTI ek -
CTBUS.

19. Ctpyiiablie HaCOCHI: 001aCTh MPUMEHEHUSI, KOHCTPYKIIUS, JOCTOMHCTBA U
HEJIOCTaTKH, IPUHIUI JEHCTBUS.

20. OceBast Harpy3Ka: MPUYUHBI BOSHUKHOBEHHUS, CIOCOOBI ypaBHOBEIINBA-
HUSL OCEBBIX YCWJIMH Y pa3IMUHbIX TUIIOB HACOCOB.

21. IlpuHuun AecTBUS HEHTPOOEKHBIX HACOCOB. TeueHue )KUAKOCTH B KaHa-
Jax paboyero Kojeca npu 0ECKOHEYHOM M KOHEUHOM YHCIIE JIOMACTEH.

22. Ilmanpl CKOPOCTEH IBMIKEHUS KUIKOCTH TIPH BXOJE HA JIOTACTH U MPH BHI-
X0/J1e U3 pabouero Kojeca npu OECKOHEYHOM M KOHEUHOM YHCJIE JIOMacTe.

23. OcHOBHOE ypaBHEHHE LIECHTPOOEIKHOTO Hacoca (ypaBHeHue Ditniepa). Bbi-
BOJ (hopMyJibl TeopeTnyeckoro Haropa HT pabouero kosieca ¢ OE€CKOHEUHO OOJIb-
IMM YKCJIOM JIOMACTEH.

24. Teopetnueckuit Harmop HT meHTpoOEKHOTro Hacoca ¢ KOHEYHBIM YHCIIOM
JIOTIAaCTEM.

25. BausiHue yria yCTaHOBKH JIoNacTel Ha Hamop 11/0 Koseca.

26. [Totepu B pabounx opranax u KodHOUIIMEHTHI MTOJIE3HOTO ICUCTBUS IICH-
TPOOEIKHOTO HAacoca: 00bEMHBIHN, THIPABINYSCKUI, MEXaHUYSCKUH, TTOTHBIM.

27. Kpatkas Teopusi oceBoro Hacoca. TeueHue KHJIKOCTU B paboueM KoJjece U
BBINIPABJISIONIEM anmnapare. TeopeTuuecKuil U IeHCTBUTENbHBIN HAIOPhl OCEBOIO
Hacoca.

28. Teopus noaoOus JOMACTHBIX HACOCOB: FTEOMETPUUYECKOE, KHHEMATHUUECKOE
U JUHAMUYECKOE Mo 1001e; OCHOBHBIE KPUTEPUH MOA00US JIOMACTHBIX HACOCOB.
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29. KoadduimeHT OBICTPOXOTHOCTH JIONACTHBIX HACOCOB NS : TOHSTHE, BbI-
BoA opmyibl. Knaccudukarus J0macTHRIX HACOCOB B 3aBUCUMOCTH OT KO3 duiu-
eHTa OBICTPOXOTHOCTH.

30. KaBuTanus B JIOMMACTHBIX HACOCAX: MOHSTHE, MPUYUHBI BO3HUKHOBEHUS,
BO3JICHCTBHE HA JeTanu U padoTy Hacoca. KaBurtanmonHnas 3po3usi. Mepsl O0pbOBI ¢
MOCJIEACTBUSMHU KaBUTALIMK B JIOMMACTHBIX Hacocax. KaBUTallMOHHBIN 3amac.

31. KaBuTallmOHHBIE UCIIBITAHUS JIOTIACTHBIX HACOCOB: 1IE€JIb MCIBITAHUM,
CXeMa yCTaHOBKH, U3MEPUTEIIbHAS allllapaTrypa, METOJAUKA MPOBEACHUS HCIBITAHUM.
Kputnueckre u 10myCTUMbIE KABUTALIMOHHBIE 3aI1aCHI.

32. XapakTepUCTUKHU JOMACTHBIX HACOCOB: BUJIbI 1 OCOOCHHOCTU XapaKTEpH-
CTHK LIEHTPOOEKHBIX U OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTHUK HACOCOB OT
obIcTpoxoaHOCTH. Pabouast 00s1acTh Ha XapaKTepUCTUKE Hacoca. Y CIOBHS ITycKa JIo-
MaCTHBIX HACOCOB.

33. CoBMecTHas paboTa Hacoca ¢ TpyOOonpoBoAOM. XapaKTepucTrka Tpy0o-
npoojga Htp - Q. Pabouas Touka.

34. [TapannensHas padoTa JIOACTHBIX HACOCOB C OJMHAKOBBIMHU HAITOPHBIMH
XapaKTePUCTUKAMU: CXeMa COCAUHEHUS, YCTIOBUS MPUMEHEHHUsS, MOCTPOCHUE CyM-
MapHOW HAMOPHOU xapakTepucTuku. Onpenenenue oodel padoyeil TOuku u pado-
YUX TOYEK KaXKJIOro Hacoca.

35. IapannenbHas paboTa JIONACTHBIX HACOCOB C PA3JIMYHBIMU HAIOPHBIMU
XapaKTepUCTUKAMH: CXEMa COEAMHEHHUS, YCJIOBUS MPUMEHEHUS, MTOCTPOCHUE CyM-
MapHOM HAMOPHOU XapakTepucTuku. Onpenenenue odien padodeit Touku u pado-
YUX TOYEK Ka)KJI0TO Hacoca.

36. [TocnenoBaTenpHast paboTa JIONMACTHBIX HACOCOB: CXEMa COSAMHEHUS,
YCJIOBUSI IPUMEHEHUS, TIOCTPOCHUE CYMMAapPHOM HAITIOPHOUN XapaKTEPUCTUKH.

37. IlapameTpuueckrie UCTIBITAHUS JIOTIACTHBIX HACOCOB: 11€JTb UCTIBITAHUH,
CcXeMa yCTaHOBKH, U3MEPUTEIIbHAS allllapaTypa, METOJANKA MPOBEICHUSI HCIBITAHUS.

38. CnocoOsI peryaupoBaHus pabOThI JIOMACTHBIX HACOCOB. [IpeuMytiecTBa u
HEJIOCTATKH Pa3JIUYHBIX CIIOCOOOB PETyIUPOBAHUS.

6.2. Onucanune noka3arejeil 1 KpUTEPUEB KOHTPOJIS yCII€eBAEMOCTH,
ONMUCAHNE KAJ OlleHNBAHUSA

JIJist OlleHKW 3HAHWMN, YMEHHM, HAaBBIKOB M (POPMUPOBAHUS KOMIIETECHIIUU TIO
JTUCHUTUTMHE MOYXET MPHUMEHATHCS OalIbHO-PEHTHHIOBas/ TpaJUIIMOHHAS CHCTEMA
KOHTPOJISI ¥ OLICHKH YCIIEBAEMOCTHU CTYAEHTOB.

B ocHoBy 6ambHO-petiTuaroBoit cuctembl (BPC) mosiokeHbl TPUHINIBI, B CO-
OTBETCTBHH C KOTOPhIMU (hOPMHUPOBAHUE PEUTHUHTA CTYJEHTA OCYILECTBIISETCA B XO-
Jie TeKYIEero, MPOMEKYTOYHOTO KOHTPOJIS M TPOMEKYTOUYHON aTTEeCTAIMKU 3HAHUI.

Tabmuma 7
IIxana Ix3amen/
. 3aver
OlleHUBAHUS 3auer ¢ OLEHKOI

85-100 OTIHUYHO

70-84 Xoporo 3a4er

60-69 Y 10BAETBOPUTETHEHO

0-59 HeynosnerBopurenbHO HE3a4YeT
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[Ipu ucnonb30BaHUM TPAAULIMOHHONW CUCTEMBI KOHTPOJISI U OLIEHKH YCIIEBAEMO-
CTH CTYJEHTOB MCHOJb3YIOTCS CIAEAYIOLIUE KPUTEPUU BBICTABICHUS «3aYTEHO» WU
«HE 3a4TECHO».
Kpurtepun oneHnBaHus pe3yjbTaToOB 00y4eHHS

Tabmuma 8
Yposens ycneBa-
Kputepun ouennBanus
eMOCTH
3aciy’>kKMBaeT CTYI€HT, OCBOMBLIMI 3HAHMS, YMEHHUS, KOMIIETCHIIUU U
TEOpeTUYEeCKUi MaTepHal 0e3 mpoOesoB Ha BHICOKOM Kaue€CTBEHHOM
JocTraTouHbiii YpOBHE; IPAKTHUYECKHUE HABBIKK MPO(ECCUOHATFHOTO IPUMEHEHUS
(3a4uTeHo) OCBOEHHBIX 3HaHUN COPMUPOBAHBI.
KomMnerennum, 3akperi€éHHbIe 32 JUCHUIUIMHON, cGOPMHUPOBAHBI HA
YpOBHE — BbICOKHIi / Xopoumii (CpeaHuii) / 10CTATOUYHBIIA.
.. | 3aciyXuBaeT CTyJEHT, HE OCBOMBILNN 3HAHUS, YMEHHS, KOMIIETEHLIUU U
MuHuMaIbHbBIN .
(e 3auTeHO) TEOPETUUECKHUI MaTepHal, MPaKTUYECKUEe HABBIKK HEe CHOPMUPOBAHBI.
KoMnerennum, 3akperiéHHple 3a JUCHUIUIMHONW, He C()OPMHUPOBAHBI.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE o0ecnedeHne JUCIIUTTUHbI
7.1 OcHoBHas JUTEpaTypa

1. Amu, Mynzep Cyneiiman. Hacocsl 1 HACOCHBIE YCTAHOBKHU: YYEOHHK ISl CTY-
JICHTOB BBICIIMX YYEOHBIX 3aBEJCHUM, O0yUarONIUXCs M0 HAMPABJICHUIO MOJATOTOBKU
20.03.02 "TIpupogooOycTpoicTBO B Bojonob30Banue". PekomenngoBano YMO / M.
C. Amm, [1. C. bermnsipos, B. ®. UebaeBckuii; Poccuiickuii rocy1apcTBEeHHbBIN arpap-
Hbll yHUBepcuTeT - MCXA nmenu K. A. TumupsizeBa (MockBa). — DJIEKTPOH. TEK-
ctoBble JaH. — MockBa: PITAY-MCXA um. K. A. Tumupsizera, 2015. — 330 c.:
puc., Taou., uB.mi. — (150 ner PTAY-MCXA). — Konnekuusi: YueOHast u yaeOHO-
MeToarYecKas JUTEpaTypa. — Pexum J0CTyIa :
http://elib.timacad.ru/dl/local/357.pdf.

2. Jleontses, B. K. Hacocsl 1 HacOCHBIE yCTAHOBKH: pacyeT HACOCHOMN
yCTaHOBKH : yueOHoe nmocooue aiist By30B / B. K. JleontseB, M. A. BapameBa. — 2-e
u3a. — Mocksa : M3aarensctBo FOpaiit, 2022. — 142 ¢. — (Beiciiee oOpa3oBaHue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHbli // OOpa3zoBaTeabHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496511 (naTta oOparieHus:
14.09.2022).

3. Kypoukun, E. 0. HnxeHepHbie cuctemMbl BOAOCHAOXKEHUS, BOAOOTBEIC-
HUs, TEIUIora3ocHa0keHus : yueoHoe nmocooue amnst By30B / E. FO. Kypoukun, E. TI.
JlamkuBckuit. — Mocksa : U3aatensctBo FOpaiit, 2022. — 151 ¢. — (Bsiciee 00-
pazoBanue). — ISBN 978-5-534-14904-3. — TekcT : snekTpoHHbIi // O6Gpa3oBa-
TenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/496957

27


https://urait.ru/bcode/496957

7.2 lonoJiHUTEILHAS JIUTEPATYPAa

1. Moprynos, K. II. Hacocsl u HacocHble CTaHIIUU : y4eOHOE TocoOue sl BY-
30B / K. II. MopryHnoB. — 5-¢ u3n., ctep. — Cankr-IletepOypr : Jlanp, 2022. — 308
c. — ISBN 978-5-507-44973-6. — TexcT : snexkTpoHHbIi // JlaHb : 31EKTPOHHO-
ounbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/254657

2. lllynukas, E. E. Hacockl. HacocHbIe 1 BO3MyXOIyBHBIE CTAHITHH : y4eOHOE TI0-
cooue / E. E. lllynkas, E. I'. llypukoBa, A. b. PoguonoBa. — PocrtoB-Ha-/lony :
Hounckoit I'TY, 2021. — 140 c¢. — ISBN 978-5-7890-1967-2. — TekcT : 3IeKTpOH-
Heii  //  Jlame :  o2JekTpoHHO-OuOnmoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, 0. B. Hacocel u HacoCHBIC CTaHIWH : JIa0. MPAKTUKYM : y4eO-
Hoe nocobue / FO. B. KopueBckas. — Owmck : Omckuii ['AY, 2017. — 115 ¢. —
ISBN 978-5-89764-612-8. — TekcTt : »nexkTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/113362

7.3 HopmaTHBHBIE PABOBbIE AKTHI

1- CIT 31.13330.2012 Boaocuabxenue. HapyxHble ceTH U COOPYKEHHUS.

2- CII 58.13330.2012 IN'mapoTexHuueckue coopyxeHusi. OCHOBHBIE MMOT0KEHUS

3- CII 66.13330.2011 IIpoekTupoBaHue U CTPOUTEITHLCTBO HAMIOPHBIX CETEH BO-
NOCHA0KEHUS U BOJOOTBEICHUSI.

7.4 Metoanyeckue yKa3aHusl, peKOMEHIalMU U Apyrue MaTepuajbl K
3aHATUAM

1. Amu M.C., berasipoB [I.C., Tlomepanner O.H. Cymko B.B.: Metonuueckue
yKa3aHHs M0 BBITIOJIHEHUIO JTa0opaTopHbIX pador (Meronndeckue ykazanus) / M.C.
Amu, JI. C. bernsapos.; M: U3a-so ®I'BHY «Pocurdopmarporex», 2017. 86 ¢

2. ITpu mpoBenennn 1ab0OpaTOPHBIX pabOT HEOOXOAMUMO CTPOTo COOIOATh Mpa-
BUJIA TEXHUKU O€30MMaCHOCTHU MpHU padboTe B 1a0OpPaTOPUU HACOCOB M HACOCHBIX CTaH-
U, yKa3aHUsl IperoaBaTesnei kaheapo

8. [lepeyeHnb pecypcoB HH()OPMALNMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«/HTEpHEeT», HeOOXOAUMBIX IJISI 0CBOEHMS JUCHHUILIUHBI (MOYJIs1)

1. DnexTponnblit kaTaior Hayuno-Texaudeckon bubnurorexu Kadenpsi ¢/x Bojo-
caHabxenus u BogoorseneHus PIAY-MCXA (http://isvov.ru) (oTKpeIThIN AOCTYII)

9. [lepeyeHb NpPOrpaMMHOro odecrevyeHus 1 UH(POPMANMOHHBIX CPABOYHBIX
CUCTEM

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

Tabnuma 9
Ilepeyenb NporpaMMHOro odecrneyeHust
Ne HaHMeHOBaHHev HaumeHoBaHnue Tun Ton
pasaeia yueOHOM ABTOp
n/n MPOrpamMMbl NMporpamMmbI pa3padoTKu
AUCHUILINHBI
1 [ITapameTpsl HACOCOB, ABTOKAI I'paduueckas | 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

JlomacTHBIE HACOCHI
XapakTepUCTUKH JI0-
MIACTHBIX HACOCOB U TPY-
OompoBoaa

Teopus nogo6ust 110-
[MACTHBIX HaCOCOB
KaBuraiius B JI0IaCTHBIX
Hacocax

Teopust nogo6ust m10-
IACTHBIX HACOCOB

KaBuranus B JI0IIacTHBIX PacquHa’I’
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10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi 115
OCYLLIeCTBJICHHA 00pa30BaTEJbLHOI0 MPOLEcca M0 JMCUHILINHE (MOLYJII0)

Tabmura 10

CBenenus 00 00eCrie4eHHOCTH CNIENNAJIN3UPOBAHHBIMY ayAMTOPHUSIMH,
Ka0OMHeTaMM, JA00pPaTOPUAMH

HaumenoBaHue cienuajJbHBIX IOMele-

HUI U MOMeLEeHUH I CAMOCTOSITe/Ib-

HOM padoTshI (Ne yueOHOro Kopmyca, Ne
AyJAUTOPHH)

OcHalleHHOCTH crenuaabHbIX IOMeLeHUH U 10-
MeIleHUH JJIs1 CAMOCTOATEJIbHOM padoThI

1

2

29/130

1. JlaGopaTtopHuslii ctena «HacocHas ycranoBka 1»
2 mrr. (MuB.Ne 410124000602775)

2. JIabopaTtopHslii ctena «HacocHast ycraHoBKa 2»
2 wt. (UuB.Ne 410134000000156)
3.Jl1abopaTopuslii crena «HacocHas ycraHoBKa 3»
1 wr. (MuB.Ne 410134000000157)

4. JlabopaTtopHblii cteny «HacocHast yctaHoBKa 4»
1 mr. (MuB.Ne  410134000000697)

5. Mapter 12 mt.

6. locka meJioBas 1 1mr.

7. Maxkert — 3 mt. ( uaB. NeNe 410138000000226,
410138000000227, 410138000000228)

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

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

29/244

1. IMapTer - 20 mmr.
2. Jlocka mesnoBasi - 1 mr.
3. Nudopmanuonnbie cTeHabl - 28 mt

bubnuoreka, untanpHBIN 3a7: KOpIyc 29,
1-pIii 5TaX, YUTATBHBIN 3251

bubmmorexa nmenu H.U. XKenesnosna,
JIuctBenununas aywes, O. 2kl.
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Oo6mexutus KoMHaThI U CaMOIIOATOTOB-
KU

11. MeTozmquKne PerOMEeHIalUMA CTYACHTAM IO OCBOCHHUIO T CIHUIIINHbI

[ean MeToAMYECKMX PEeKOMEHIANUNH — HAy4YUTh CTylAeHTa 3(h()EKTHBHBIM
npueMaMm paboThl, TOMOYb HNEPEUTH OT ACATEILHOCTH, BBIIOIHSAEMON MOl PYKOBO/I-
CTBOM IIPENONABATENSA, K IESITEIBbHOCTH, OPTAHU3YEMON CaMOCTOSITENIBHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI MPENOJABATENS] CAMOKOHTPOJIEM.

3agaum MeTOAMYECKHUX PeKOMEHIALHIA.

Hay4yutsh cTyaeHnra:

. palMoOHaJIbHBIM IIpHEeMaM paboThl IPU M3YYEHHHM Marepuaja M MOAro-
TOBKE U K C/Iaue IK3aMEHOB,;

. 3¢ (HEeKTUBHO UCTOIb30BaTh KOHCYIbTALUU ITPETIOAaBaTENs;

. OPUMEHATh KPUTEPUN OLICHKH CAMOOLIEHKH IIPU U3yYEHUHN MaTepuaa;

. PE3yJIBTaTUBHO padbOTaTh C JUTEPATYPOH;

OcHoBHBIMU (hopMaMu OOYUEHHUS CTYJICHTOB SIBIIIIOTCSA JICKIIUU, TPAKTUYECKUE
1 1a00pATOPHBIE 3aHATHUS, CAMOCTOATENIbHAs Pad0Ta, M KOHCYJIbTALIUH.

Oouwiue npaguna u npuemvl KOHCNEKMUPOGAHUA JIEKUUTL

1. KoHcniektupoBaHue JIEKIUKA BEAETCS B CIIEHUAIBHO OTBEACHHOM JUISI HTOTO
TETpaju, KaXIbIA JIUCT KOTOPOU JOJIKEH UMETh MoJs (4-5 cM) ISl JOTIOJIHUTEIBHBIX
3aIUCEN.

2. Heo6xomMMo 3anmuchiBaTh TEMY U IUIAH JICKIUH, PEKOMEHIYEMYIO JIUTepa-
Typy K TeMe. 3amucu pa3feioB JIEKIUU JOJKHbI UMETh 3aroJIOBKH, MOJ3aroJIOBKH,
KpacHbIE CTPOKH.

3. Ha3BaHHbIE B JIEKIIMM CCHUIKM Ha NMEPBOMCTOYHUKHU HAJIO NMOMETUTH HA IO-
JI51X, YTOOBI TIPU CAMOCTOSITEILHON paboTe HAWTH U BIIMCATH UX.

4. B KOHCIIEKTE JOCIOBHO 3alKUCHIBAIOTCS ONPEICIICHNS TOHATUM, KATETOpU 1
3aKOHOB. OCTaNIbHOE IOJHKHO OBITh 3aITMCAHO CBOUMM CIIOBAMH.

5. Kaxxnomy cTyneHTy HEe0OXOUMO BhIpa0OTaTh U UCMOJIH30BATh JOMYCTUMBIC
COKpaleH!s HanboJiee paclpoCTPaHEHHBIX TEPMUHOB U TTOHSATUM.

B KkOHCHEKT cieayer 3aHOCHUTH BCE, YTO MPENOJABATENb MUIIET HA JOCKE, a
TaKXe PEKOMEHTyeMbI€ CXEMBbI, TAOJIUIIbI, JUATPAMMBI U T.JI.

6. IIpocinymanHyo JEKIHI0 HEOOXOIUMO HE3aMeIIUTENBHO MpopadboTaTk, YTO
3HAYUTEILHO SKOHOMUT BPEMS U CIIOCOOCTBYET JIYUIlIEMY YCBOSCHUIO MaTepuaia.

MeToanuecKkue peKoMeHAalus 1o padore ¢ JIUTEPATypoOii

Ocoboe MecTo cpear BUIOB CAMOCTOSITEIBHON paboThI 3aHMMAaET padboTa ¢ Jiu-
TEepaTypoOi, SBJISIIOIIAACS OCHOBHBIM METOJIOM CAMOCTOSITEIIbHOTO OBJIAJICHUS 3HAHU-
avu. [lepedyeHb u 00beM JUTEpaTyphl, HEOOXOIUMOMN JJISi U3YUYEHUS NUCIUTILIAHBI
«Hacochl 1 HacOCHbBIE YCTAHOBKH », OINPEIESAETCS MPOrpaMMoil Kypca U JpyTUMH
METOIMYECKUMHU PEKOMEHIAIUAMMU.

Bcro nuteparypy MOXKHO pa3feiuTh Ha YYeOHUKHU U yY€OHbIE U METOANYECKUE
nocoOus, Hay4YHble MOHOTpaQUUYECKUE UCTOYHUKU, HAYYHbIE MyOJIMKALUUA B MEPUO-
nu4eckol neyatu. M3 HUX MOXKHO BBIJIETUTH JUTEPATYPy OCHOBHYIO (pPEKOMEHye-
MYI0), IOMOJIHUTENbHYIO U JIUTEPATypy JJId YTIIyOJIEHHOTO U3YUYEHUs JUCIUTUIHHBI.
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N3yuyenue MUCUUIUIMHBL ClIelyeT HAaUMHATh C yueOHUKA, TOCKOJIbKY YUYEOHUK —
OTO KHHMIA, B KOTOPOW M3JI0KEHBI OCHOBBI HAyYHBIX 3HAHUW I10 OINPEAEICHHOMY
IPEAMETY B COOTBETCTBUH C LIEJSIMU M 33Jla4aMU 00y4YEHUs1, YCTAHOBJICHHBIMU pado-
yel mporpaMmoint U TpeOOBaHUSIMU JTUJAKTUKH.

ITpu paboTe c nuTeparypoil peKOMEHyeTCs:

- MEJICHHO IPOYUTATh TEKCT, CTAPASICh ITOHATH CMBICI U3J105KEHHOTO;

- BBIJICJINTH KJIIOYEBBIE CJIOBA B TEKCTE;

- IOCTapaThCs MOHITH OCHOBHBIE U/IEH, MOATEKCT U OOUIUI 3aMbICEN aBTOpa.

- HE TepATh U3 BHJIa OOIIMN KOHTEKCT U HE OTPYKAThCs YPE3MEPHO B JCTAIIU.

- POBECTU KPUTUUECKUN pa300p TEKCTA C MOCIEIYIONUM KOHCITEKTUPOBAHUEM.

- OTBETUTB I10CJIE IPOYTEHUs Ha BOIIPOCHI, IIOATOTOBIICHHBIE K TEKCTY.

HeManoBaxxHyro poJib MUIparoT 3aIlMCH, CIACIaHHbIE B MPOLECCE YTCHUS MaTe-
puana. OHU SABISIIOTCS CEPBE3HBIM MOACIOPHEM B IIOATOTOBKE K 3K3aMeHaM, T.K. [103-
BOJISIFOT BKJIKOYATh TIIYOMHHYIO MaMsTh U BOCHPOU3BOJUTH COJEPKAHUE PaHEE IMpo-
YATAHHOW KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIIOCO0a 3aIUCH:

a) 3alMCh MHTEPECHBIX, BAXKHBIX JUIsl 3alIOMUHAHUSA WM MOCIEIYIOIIEro Huc-
M0JIb30BAHUS MOJIOKEHUI U (PaKTOB;

0) mocyeoBaTeNbHAs 3alMCh MBICIIEH aBTOpa, MO pasjesnam, riiaBam, rnaparpa-
¢am kHuru. Takas 3anuck TpeOyeT TBOPUECKON MEpepadOTKU MPOUYUTAHHOTO, YTO
CHOCOOCTBYET MPOYHOMY YCBOEHUIO COJIEPIKaHUs KHUTH;

B) KpaTKOE€ M3JI0KEHHE MPOYUTAHHOTO: COACpKAHUE CTPAHMI] YKIIabIBACTCS B
HECKOJIBKO (ppa3, cojaep:kaHHe IjaB - B HECKOJIBKO CTPAHMI] CBSI3HOTO TEKCTa. JTOT
BUJ 3alMCHU MpoILe, OMKe K IEPBOUCTOUHUKY, HO IIPU 3TOM TBOPUYECKAsI MBICb YH-
TaTells MacCCUBHEE, a T03TOMY YCBOCHHE MaTepHaa ciiabee

BaxxHOl cOCTaBIAIONIEN HAYYHOIO U3JaHUS SIBJISIETCS CIIMCOK JIMTEPATYpPHI, HA
KOTOpPYIO cchllaeTcs aBTOp. [IpM BO3HMKHOBEHHMHM MHTEpeca K KaKoW-TO oOCyKiae-
MO B TEKCTE MPOOJIEME BCEI/1a €CTh BO3MOKHOCTh OOPATUTHCS K 3TOMY CIIHCKY.

KouncyabTanum ssisitorcs 3ppextuBHbIMU popMamMu 00yueHus. OHU UCTIOJIb-
3YIOTCSL JUISl OKa3aHUs MOMOIIU CTYAEHTaM IPU MOATOTOBKE K TEKYIIEW U UTOTOBOM
aTTeCTalllH, JEKIUAM, TPAKTUYECKUM U J1a0OPATOPHBIM 3aHATHSAM, a TAK)KE UH]IUBU-
TyallbHOM paOoThl MpernojaBaTeis CO CTYyACHTAMH, JKENAIOIMMU YIiyOJIEHHO H3Y-
YUTh MAaTEPUAIL.

OcCHOBHBIEC pEKOMEHIANMH AJIsl OPTAaHU3ALUM CAMOCTOATEIbHON padoThI:

- Iepe] U3YYCHUEM HOBOM TEMBbI NMPOUJIUTE «BXOJAHOM KOHTPOJIbY», YTO MO3BO-
JIUT BBISIBUTH U YCTPAHUTD MPOOEIIbI B 3HAHUSX;

- IpY O3HAKOMJICHHUHU C HOBBIM DPAa3JeJIOM MaTepuasa ONpeNesIUTe Ha pELICHHE,
KAKUX 3a/a4 OH HalpaBJIEH B TEOPETUYECKOM M IMPAKTUYECKOM IUIaHE, HA KaKHUe
po(hecCHOHANBHBIX KOMIIETEHTHOCTH 00pallleH, ¢ KAKUMU pa3AesiaMu IMpeIbIIyIIero
MaTrepualia CBs3aH;

- CUCTEMAaTHUYEeCKH MpopadaThiBaiiTe MaTepual ayJJUTOPHBIX 3aHATUH (110 KOH-
CHeKTaM y4eOHOM M Hay4YHOW JHMTEpaType), BHINOJHANWTE JOMAIHUE 3a/laHus, pac-
YeTHO-Tpaduueckue paboThl U YIPaKHEHUs, TOTOBbTE NOKJAIbI ISl BHICTYIUICHUM
Ha CEMUHApax U MPAKTUYECKUX 3aHATHUIX, TEMATUYECKUX JUCKYCCUSX U JEJIOBBIX WI-
pax;
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- PEryJiipHO NPOBOJMTE TEKYIIMH CAaMOKOHTPOJIb MPOWJIECHHOrO0 MaTepuala,
NPUMEHSS JUIsl 3TOTO BOIIPOCHI U TECTHI;

- HCTIOJIb3YITE KOHCYJIBTALMK MPENOAABATEINS IS OJIYYEHHS Pa3bsICHEHUH 1O
CJIOXHBIM pa3jiejlaM MaTepHralia U TEKYLIEro KOHTPOJIS 3HAHMIA;

- UCTOJB3yiTe KadeapanbHble METOJUYECKHE yKa3aHUs 1O BBITIOJHEHHUIO Ca-
MOCTOSITEJIbHBIX IOMAIIHUX 3aIaHUI, paCUeTHO-TpapUUECKUX padOT U yNpaKHEHUI;

Buab! 1 ¢popmMbI 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

CryneHT, NponyCTUBIINM 3aHATHSI, 0053aH O3HAKOMUTHCS C TEOPETUYECKUM Ma-
TEPUAJIOM II0 TE€ME IMPOIIYLICHHOTO 3aHATHUS; IPEABAPUTEIBHO BBIIOJIHUB IIPOIY-
IICHHBIM pacyeT, MPUJITH HA KOHCYJIBTALMIO K MPENOAABATENI0 JJIsl MPOBEPKU Ipa-
BWJIBHOCTH BBITIOJTHEHHOTO Pacyera.

12. MCTO)]I/I‘leCKI/Ie PEKOMECHIAINA NPpEmoaaBaTE/JIadAM 110 OpraHu3alnuu oﬁyqemm
o ITMCIOMIIJIMHE

1. Jlexkuuu

Hcnonb3yroTes cieayromnue METoIbl, CpeACTBa U (POPMBbI OOyUYEHUS:
1. Memoowt 06yuenus. B npoiiecce YTeHUs JEKIIMU HEOOXOIUMO MTPUBJIEKATh CTY-
JICHTOB aKTUBHO MPUHUMATh y4aCTHUE B YCBOCHUU U TIOHUMAaHUS MaTepuaa, 3a/1aBast
BOIIPOCHI 1 KOMMEHTHUPYS OTBETHI CTYJCHTOB.
a) no xapakmepy no3HaeameaIbHOIl 0eameabHOCHU.

- PEIPOAYKTHUBHBIMN,

- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHuil.

- CJIOBECHBIH,

- HarJISAHBIA (CXEeMBI, PUCYHKH, MOJICIIH, TIPE3CHTAIIAHN ).
Konmponw yceoenusn ocymecTBIsI€TCS TyTEM MPOBEJCHUS 3a4eTa.

2. IlpakTryueckue 3aHSITHS

[IpoBenenrne MpakTUYECKUX 3AHATHM JOJKHO COOTBETCTBOBATH UX OCHOBHOU
1enu: GOpMHUPOBAHUIO HEOOXOIUMBIX YMEHUIN 1 HABBIKOB.

@DopMBI TTPAKTUUYECKUX 3aHSATUH MOTYT OBITh pa3HbIe: OOCYKIECHUE W aHAJIH3,
TECTUPOBAHME T10 TEME 3aHATUM, U JIp.

[Ipu moAroToBKE K MPAKTHUYECKOMY 3aHSITHIO IMPENOaBaTeNII0 HEOOXOIUMO
YTOYHUTH TUTAH €r0 MPOBEACHHS, MPOayMaTh (GOPMYIUPOBKU M COJACpKaHUE y4ueO-
HBIX BOIIPOCOB, BEHIHOCHMBIX Ha OOCYKJICHHE, 03HAKOMHUTHCSI C HOBBIMHU ITyOJIMKAITH-
SMH. 3aBECTH pabOUyI0 TETPaJlb, B KOTOPOH YUHTHIBATH MTOCEIIAEMOCTh 3aHATUN CTY-
JIGHTaMH M OIIEHUBATh UX pabOTy B COOTBETCTBYIOMMX Oauiax. Oka3biBaTh METOIU-
YECKYIO MOMOIIb CTYJICHTaM B IMOATOTOBKE pedepaToB MO BOMPOCcaM 00CYKIaeMOM
TEMBI.

[Ipu mpoBeeHNN MTPAKTUYECKUX 3aHSATHH MOTYT OBITh MCIIOJIB30BaHbI Pa3JINy-
HbIE METOJIbl OpraHM3aluu y4eOHOU paboThl. bojiee BBICOKHU YpPOBEHb CaMOCTOSI-
TEJLHOCTU CTYJICHTOB Ha MPAKTUYECKUX 3aHITHUSAX MOXET ObITh JIOCTUTHYT IIPHU pa-
00Te MO MHIUBUAYAJBHBIM 33JJaHUSIM TI0J1 PYKOBOJICTBOM IPENOIaBaATEIIS.
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3.JlabopaTopHbIe 3aHATUS

JlabGopaTopHble 3aHATHSA 110 AUCHUIUIMHE «MoaenupoBaHie HACOCOB U HACOC-
HBIX arperaToB) HAMpaBJIeHbl HA (OPMUPOBAHUE Y CTYACHTA MPOdEeCCUOHATBHBIX
KOMITETECHIIUM, BKJIIOYasi IPUOOPETEHUs 3HAHUM, HABBIKOB U YMEHHI B IPOEKTHO-
U3bICKATENIbCKOM, MPOU3BOCTBEHHO-TEXHOJIOTMYECKOM, OpraHu3alMOHHO-
YIIPaBJICHYECKON U HAYYHO-UCCIEA0BATEIBCKON NEATEIIBHOCTH

JlaGopaTtopHble 3aHATHS SIBISIOTCSA CBSI3YIOIIMM 3BEHOM TEOPUU U MPAKTUKH.
OHU TIO3BOJISIIOT YTAYOUTh M 3aKPENUTh TEOPETUUYECKHUE 3HAHUSI, MOTydyaeMble Ha
JICKIUSX, TPOBEPUTh HAYUYHO-TEOPETUUYECKUE MOJIOKEHHUS SKCIEPUMEHTATBHBIM Y-
TeM, BBIPa0OTaTh y CTYICHTOB MPAKTUYECCKUE YMEHHS M HaBbIKA. OTHOBPEMEHHO OHU
ABJISIIOTCS 0a301 JJ1s1 HAYYHO-UCCIIEI0BATENbCKOM pabOThI CTYIEHTOB.

JlaGopatopHbie pabOThI JOJKHBI TEMAaTHUYECKU CIIEI0OBATh 3a OMPEACICHHBIMU
paszenamMu TeopeTudeckoro kypca. Ocoboe BHUMaHUE MpU MPOBEACHUM JabopaTop-
HBIX MPENOJaBaTEII0 CIEAYET YJETUTh BOMPOCAM, HAIPaBJIEHHBIM Ha MOHUMAHHE
CTYJIEHTaMU UX HEOOXOJAMMOCTHU JJII CBOEH CHEIMAIbHOCTH, Ha UX CBS3b C TEOPETH-
YEeCKMM MaTepuajoM, Ha ysCHEHUE (DU3MYECKUX MPOIECCOB U CHAEIaHHble oOydae-
MBIM BBIBOJIBI.

CTyAeHTBI TOJKHBI 3apaHee CaMOCTOATEIBHO MOATOTOBUTHCS K JabOpaTOpHOM
paboTe ¢ HUCMOJB30BAaHHMEM YKAa3aHHOW IMpernojaBarelieM JUTepaTypbl: y4eOHUKH,
JIEKIIUU, METOANYECKUE yKa3aHus. [loAroToBUTh OTBETHI HA KOHTPOJIbHBIE BOMPOCHI,
MpeI0KEHHbBIC MPETNoaBaTesieM K JaHHOU J1abopaTopHOil padoTe.

Ilepen mpoBeneHnem 1abOpPaTOPHBIX palbOT MpenoAaBaTesib MPOBOJIUT I0-
JTPOOHBIA MHCTPYKTAXK MO TEXHUKE OE30MACHOCTH, U KaXK/bIi CTYJIEHT paclUChIBACT-
Csl B CBOEM JKypHaJle O €ro nojaydeHuu. J[omyck CTyIeHTOB K MPOBEACHUIO J1abopa-
TOPHOM palbOThl MPOU3BOIUTCA TMOCTE MPOBEPKH YCBOCHUS IMOCIEA0BATEILHOCTU
poBeieHUs JabopaTopHO pabOThl U KOHTPOJIBHBIX BOMPOCOB, YKa3aHHBIX B 3aJa-
HUU, BKIIIOYAs MPaBUJIa TEXHUKU O€30MaCHOCTH.

[IpenonaBatenpb TODKEH THIATEIBHO OPraHU30BaTh MPOBEICHNE Ja00paTOPHOU
paboOThI ¥ MPUHUMATH BCE MEPHI K Pa3BUTHIO Y CTYJCHTOB CaMOCTOATEILHOCTH, UHU-
IIMATUBBI M TBOPYECKOTO TOJIX0J1a TIPH €€ BHITIOJIHEHHUH, OKa3bIBaTh UM B HEOOXOIH-
MBIX CITydasiX MOMOIIlb, HO HE OTPaHUYMBAsi UX CAMOCTOSTEIbHOCTh. ClIenuTh 3a Tpa-
BUJILHBIM HCIIOJIb30BAaHUEM alllapaTyphl, MpUOOPOB, MHCTPYMEHTA, TOYHBIM BBINTOJI-
HEHHUEM CTYJEHTaMH IPaBUJI TEXHUKH 0€30MacHOCTH U 3 (PEKTUBHOCTH UCTIOB30Ba-
HUs y4eOHOTO BPEMEHHU.

JlaGopatopHubie paboThl 1o aucuuruinHe «Hacockl m HacOCHBIE YCTaHOBKH»
JIOJDKHBI 00€CTIEYUTh 3HAKOMCTBO CTYJICHTOB C COBPEMEHHBIM HAaCOCHBIM 000pYI0-
BaHMEM, C KOHCTPYKIIMEH pa3IMYHbIX TUIIOB HACOCOB, TEXHOJOTHUEH 3aIycka Hacoc-
HBIX arperaToB B paboTy. A Tak)Xe U3MEPUTEIILHOM armaparypoil u npudopamu (Ba-
KYyMMETpaMHi, MAHOMETPaMH, pacxoJOMEPaMHU,), METOJaMU U3MEPEHUN, METOIUKA-
MU MPOBEJICHUS UCCIAEOBAHUM, , U.T. 1.

- CTyeHTaM KaTeropu4yecku 3anpemaercs:

1. CamoCTOATENHEHO BKJIIOYATh JAOOPATOPHBIN CTEH]] U OCTAHABJIMBATH €TO Pa-
oory.
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2. OcMaTpuBaTh WIHM U3y4aTh JAOOPATOPHBIN CTEHM, KOTOPbI HE OTHOCUTCA K
TE€ME TEKYIIUX 3aHATUH.

3. OTKpbIBaTh WJIM 3aKpbIBATh 33JIBUJKKH, KpaHbl Ha CTEHJIE, BKIKOYAaTh U OT-
KITI0YaTh MPUOOPHI U 000PYTI0BAHHUE.

4. Ilepemeriath y37bl U JI€TaId YCTAHOBKH, pa30MpaTh W BHEIITATHO UCIOJIb-
30BaTh €€ 3JIEMEHTHI.

5. [loaxoauTs K pacpeAeIUTENBHOMY 3JIEKTPOILIHUTY.

6. Ilokunate 1a00paTOPHIO HACOCOB U HACOCHBIX YCTAHOBOK 0€3 pa3peleHus

IpEeroaAaBaTess WK 3aB. 1a00paTopUen.

3aiuTa ABIAETCS 3aBEPIIAIOIIMM 3TAllOM B MPOBEICHUU JIaOOopaTOpHOU pabo-
Tbl. OOBIYHO OHA MTPOUCXOAUT B BUAE OTBETOB CTYACHTOB Ha BOIIPOCHI MpEIoaaBaTe-
1s1. CTyZieHT, BBINOJHUBIINN U O(OPMUBILINI TaOOPATOPHYIO paboOTy, JOIMYCKAETCs K
ee 3amure. OH TOJHKEH YMETh: OTBEYaTh HA KOHTPOJIbHBIE BOIPOCHI MO 3KCIEPUMEH-
TalbHOM U TEOPETUYECKOM YacTh padOThl; JEMOHCTPUPOBATh MpPHUEMbI pabOThHl Ha
YCTaHOBKE; MOSCHATH BEIOpaHHBIN cI0C00 00pabOTKH pe3ysIbTaTOB SKCIEPUMEHTOB U
00OCHOBBIBAaTh CJI€JIaHHBIE BBIBOJIBI.

[IpenonaBatenb OLICHUBAET OTBETHI CTYICHTA U MPOCTABISET PE3ybTaT 3alllU-
Thl B (JOpME 3a4€Ta — 3aYTEHO / HE3aUTEHO.

IIporpammy paspa6orai:

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

(\_._—--"'
(moamuce)
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PEIIEH3UA
Ha pa0o4yI0 NPOrpaMmy AU CHUILTHHBI
«MogeaupoBanue HacocoB U HacOoCHbIX arperatos» OIIOII BO no nanpas.e-
Hu10 20.03.02 «IIpupoaoodycTpoiicTBO U BOIONOJIH30BaAHHE» HATIPABJIEHHOCTD
«udpoBuzanus HHKEHEPHOU HHPPACTPYKTYPHI (CHCTEM BOJOCHAOKEHHUS H
BO/I0OTBE/ICHHUS )»
(kBasin(puKanus BbINYCKHUKA — 0aKaJIaBP)

XanoBeiM Haptmupom Bragumuposuuem, mnpodeccopom kadenpsl ruapoTex-
Huyeckux coopyxenuit ®I'bOY BO PI'AY - MCXA umenu K.A. TumupsizeBa 10k-
TOPOM TEXHUYECKUX HAyK (Jajiee Mo TEeKCTy PELeH3EHT), MPOBeIeHa pelieH3usl pado-
yel MmporpaMMmbl JTUCHMIUIMHBI «MOJEIupOBaHNE HACOCOB U HACOCHBIX arperaTtoBy
OITOIT BO no nampasnenuto 20.03.02 — «I[Ipupomoo0ycTpoiCTBO ¥ BOIONOIB30Ba-
HUE», HampaBlieHHOCTh «lludpoBuzamus uHX)KEHEpHOH UHPPACTPYKTYpHI (CHUCTEM
BOJIOCHA0XEHUSI U BOJOOTBEJCHUS)» (KBATH(UKAILIMS BBITYCKHUKA — OaKayiaBp) pas-
paborannoit B ®I'BOY BO «Poccuiickuii rocy1apcTBEeHHbIN arpapHbIii YHUBEPCUTET
— MCXA wumenun K.A. TumupszeBa», Ha kadelpe CelbCKOXO3IUCTBEHHOTO BOJIO-
CHaOXXEHHUs U BoAooTBeAcHHS (pa3padboTunk — Aiau M.C., K.T.H. JOIICHT)

PaccmoTpeB npeicTaBieHHbIE HA PEIIEH3UIO0 MaTE€pUalibl, PELEH3EHT MPUILIET K
CJIEAYIOIIUM BBIBOJIAM:

1. IlpeansiBnieHHas paboyasi mporpaMmma JUCHUIUIMHBL «MoaenupoBaHue Haco-
COB M HAaCOCHBIX arperatoBy (nainee mno tekcty IIporpamma) coomsemcmasyem tpedo-
BaanssM OI'OC mo nampasnenuto 20.03.02 — «IIpupogoo0ycTpoCTBO M BOAOIIOb-
30BaHue». [IporpamMma codeporcum Bce OCHOBHBIE pa3ieNibl, coomeencmeayem Tpedo-
BaHUSIM K HOPMAaTUBHO-METOJUYECKUM JOKYMEHTaM.

2. [IpencraBnennas B [IporpamMmme axkmyanbHocms y4eOHOW NHCIMIUIMHBI B
pamkax peanuzanuu OIIOIT BO ue nodnexxcum comuenuro — TUCUUTUIMHA OTHOCUTCS
K BapuaTUBHOM yacTu yueOHoro 1ukia — b1.B.JIB.03.01

3. llpencraBnennsie B [IporpamMme mesim AUCHMIUIMHBI COOTBETCTBYIOT TPEOO-
BanusiM OI'OC nanpasnenus 20.03.02 — «IIpupogooOycTpoiicTBO U BOIOMOJIB30BA-
HUE»

4. B cootBerctBuM ¢ [Iporpammoit 3a nucuuminHoil «MoaenrpoBaHUEe HACO-
COB M HACOCHBIX arperaTtoB» 3aKpeIiecHO 2 KoMmmeTeHuuid. Jluciumimaa «Mojenu-
pOBaHME HACOCOB M HACOCHBIX arperaToB» W IpenactaBiieHHas [Iporpamma cnocoOHa
pear30BaTh UX B OOBSIBICHHBIX TPEOOBAHUSX.

5. Pe3yabTaThl 00yueHusi, mpejicTaBiieHHble B IIporpamme B KaTeropusix
3HaTh, YMETh, BJIQJCTh COOTBETCTBYIOT CHENU(PUKE U COACPKAHUIO TUCHUUIUIMHBI U
JEMOHCTPUPYIOT BO3MOKHOCTB MOJTYUEHHUS 3aBICHHBIX PE3YyJIbTaTOB.

6. O01mast Tpy10EMKOCTh TUCITUILINHBI «MoIeIupoBaHre HACOCOB U HACOCHBIX
arperaToB» coctapiisieT 3 3auéTHbIX eauHuUIlbI (108 yacos).

7. Nadopmariis 0 B3aMMOCBSI3U M3y49aeMbIX TUCIUILIMH U BOMPOCAM HCKITIO-
YeHUs TyOJMPOBAHUS B COACPIKAHWU JTUCIMIUINH COOTBETCTBYET JIEHCTBUTEILHOCTH.
Hucunminna «MojenupoBaHue HACOCOB U HACOCHBIX arperatoB) B3aMMOCBSI3aHa C
npyrumu auctumuimaamu OTIOIT BO u YueGnoro mrana mo nanpasienuto 20.03.02
— «IIpupomoo0yCTpPONCTBO U BOAOIOIH30BAHNE» M BO3MOXKHOCTH AyOJIMPOBAHMS B
coliep:KaHuM OTCYTCTBYeT. [IOCKOJIbKY AMCHUILIMHA HE MPEIyCMAaTPUBACT HAIMYUE
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CHELMATBHBIX TPEOOBaHUM K BXOJHBIM 3HAHUSIM, YMEHUSM U KOMIETEHIIUSIM CTYCH-
Ta, XOTSI MOXKET SIBIATHCSA MPEAUIECTBYIOLIEH JUIsl CIEUUAIbHBIX, B TOM YHUCIIE MpO-
(dbeccroHaIbHBIX AUCHUIUINH, HCTIONB3YIOMUX 3HaHus B obnactu [IpupomgoolOycTpoii-
CTBa U BOJOIIOJIb30BaHUSA B MPO(PECCHOHANBHON JEATENBHOCTH OakanaBpa IO JaH-
HOMY HAIIPaBJIEHUIO MOATOTOBKH.

8. IlpencraBnennas [Iporpamma mpenmnosiaraeT UCHOIb30BAHUE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTUH, UCIOIB3YEMBIE NPU peaTU3aLUN Pa3IMUHBIX BHUIOB
yueOHoU padoTsl. DopMbl 00pa30BaATEIBHBIX TEXHOJIOTHI COOTBETCTBYIOT crienugpu-
K€ TMCLHUIIINHBI.

9. Ilporpamma aucuuIUIMHBL «MOJEIMPOBAHUE HACOCOB M HACOCHBIX arpera-
TOBY IpeAIoaraeT 6 3aHATUIl B MHTEPaKTUBHOU Qopme.

10.Bunpl, cogepxanue U Tpy10EMKOCTb CAMOCTOSITEIbHOM paOOThl CTY/I€HTOB,
npejcraBieHHble B [Iporpamme, cCOOTBETCTBYIOT TpeOOBaHHUSIM K IMOATOTOBKE BbI-
myCKHUKOB, coaepxkamumcs Bo ®I'OC BO nampasienus 20.03.02 — «IIpupomoody-
CTPOMCTBO U BOJIOIOJIb30BAHUE..

11.TIpencraBnennble u onucanHsie B IIporpamme (popmbl Tekyliell OLEHKH
3HaHMU (ompoc, Kak B (hopme 00CYXKAEHHS OTAEIbHBIX BOIMPOCOB, TaK U BBICTYILIE-
HUS U y4acTHE B JUCKYCCHUSIX, y4aCTUE B TECTUPOBAHUU, pab0OTa HaJl KypPCOBBIM MPO-
€KTOM), COOTBETCTBYIOT CIICITU(PUKE TUCIUILTUHBI ¥ TPEOOBAHUSM K BBIITYCKHHKAM.

12.  ®opma npoMexKyTOUHOTO KOHTPOJIS 3HAHUM CTYJIEHTOB, IPETyCMOTPEH-
Has [Iporpammoii, ocymiecTBisieTcss B GopMe IK3aMEHa, YTO COOTBETCTBYET CTATYCY
JUCHMIUIMHBL, KaK JUCUUIUIMHBI BapUaTUBHOM YacTH Yy4yeOHOro IMKiIa —
b1.B.JIB.03.01 ®I'OC nanpasnenus 20.03.02 — «IIpupoaoo0ycTpoiicTBO U BOIO-
MIOJIb30BAHUE.

13.Dopmbl o1leHKH 3HAHWH, MpeAcTaBieHHbIe B [Iporpamme, COOTBETCTBYIOT
cietu(urKe TUCUUIUIMHBI M TPEOOBAHUSAM K BBIITYCKHUKAM.

14. YueOHO-METOAUYECKOE O0OECredYeHHe AUCIUIUIMHBI MPEICTABICHO: OC-
HOBHOM JIUTEPATypOil — 2 ucTOuHNKA (6a30BBI YU4EOHHK), TOMOIHUTEILHOMN JIUTEpa-
Typol — 5 HAMMEHOBaHUI, NEPUOJUUECKUMU U3AAHUSIMU — 3 UCTOYHUKOB CO CChLI-
KON Ha 3JEKTpOHHbIE pecypchl, HTepHeT-pecypcebl — 1 MCTOUHMKA U COOTBETCTBYET
tpedoBanusiM PI'OC nanpasnenus 20.03.02 — «I[Ipupomnoo0ycTpoiCcTBO U BOAOONb-
30BAHUE.

15.MaTepuanbHO-TEXHUYECKOE O0ECleueHUue UCHUIUIMHBI COOTBETCTBYET
cneuuduke IUCHUIUIMHB «MoJenrpoBaHie HAaCOCOB M HACOCHBIX arperatoB» Hu
o0ecreurnBaeT UCI0JIb30BAHUE COBPEMEHHBIX 00pa30BaTeIbHbBIX, B TOM YHCIIE UHTEP-
aKTUBHBIX METOJIOB OOYyUYCHHUSI.

16. MeTonnyeckue peKOMEHIAINK CTYACHTaM U METOAMYECKUE PEKOMEH Ialluu
IpernoAaBaTesisiM Mo OpraHu3aluy 00y4eHHsI 0 JUCIMILTUHE al0T MPEACTAaBICHUE O
cneuuduke o0ydeHus no quciumimHe «MoaenupoBaHre HACOCOB M HACOCHBIX arpe-
raToBy.
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OBIIHUE BbIBO/bI

Ha ocHOBaHMM NpPOBEIEHHON PELIEH3UU MOKHO CHEJATh 3aKJIIOYEHHUE, 4TO Xa-
pakTep, CTpYKTypa U Cojep:KaHue paboueill MporpaMMbl JUCIUILIMHBL «Moaenupo-
BaHME HAcocoB U HacocHbIx arperatoB» OIIOIl BO mo nanpasnenuio 20.03.02 —
«I[IpupoaooOycCTpoOiCTBO U BOJIOMOJIB30BaHUE», HampaBieHHOCTh «lludpoBuzanus
WH)XCHEPHOU MHPPACTPYKTYpPHI (CUCTEM BOJOCHAOXKEHHUS M BOAOOTBEACHHUA)» (KBa-
mudukanus OakanaBp), paspadoranHas Amm M.C., K.T.H., JIOIICHT COOTBETCTBYET
tpeboBanusiMm OI'OC BO, coBpeMeHHBIM TpeOOBAaHUSM 3KOHOMUKHU, PHIHKA TpyJa H
NO3BOJIUT MpHU €€ peaju3aluu YCHEIIHO 00ecneuuTh (OpMHUpPOBAHUE 3asBICHHBIX
KOMIIETEHITU .

Peuensent: Xano H.B., mpodeccop kadeapsl rupoTeXHUUECKUX COOPYHKe-
Huii ®I'bOY BO «PT'AY-MCXA um. K.A. TumupsizeBa», JOKTOp TEXHUUECKUX
HayK.
S
7 wpin o4 2022
T A0 '(no,uyc, = -
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