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AHHOTAIUA
padoueil nporpaMmbl Y4eOHO JUCHUILIHHBI
b1.B./1B.01.02 Hacocbl 1 HACOCHbIE CTAHIIMH
JJISl MOATOTOBKHU 0aKaJiaBpa Mo HANPABJIEHUIO
08.03.01 CrpoutenbCcTBO, HANPABJEHHOCTH
I'maporexHuveckoe CTPOUTEILCTBO

eab ocBoeHusi AUCHMIUIMHBI: O3HAKOMUTH Oyayiiero 0akajgaBpa ¢ TaKUM
MOHATHEM KaK HAcOC, YNl OCHOBHOE BHMMAHHME W3YYEHUIO KOHCTPYKIMH U
XapaKTEPUCTUK HOBEUIIMX TUIIOB HACOCOB M HACOCHBIX YCTAaHOBOK MPUMEHSIEMbIC B
CUCTeMaX BOJOCHAOKEHHS W BOJIOOTBEJCHHUS, a TakXKe TEOPUH HX pabOThl H
TUAPABIMYECKUX TMPOIECCOB TMEpeaaud SHEPrud B arperare, OINPENENICHUI0 HUX
MapaMeTpoB, HEOOXOJMMBIX MPU MPOEKTUPOBAHUU HACOCHBIX CTaHIMM; CIOCOOOB
BBIOOpPA, YCIOBHUM MPUMEHEHMS] HACOCOB; IOCTOMHCTB M HEJOCTaTKOB, U BOIPOCOB
AKCIUTyaTaluu.

MecTo AUCHUIUIMHBI B y4e€0HOM IUIaHe: JUCIIMIUIMHA BKJIIOYCHA B YaCTh,
dbopMupyemMyr0 yyacTHUKaMHU OOpa30BaTEIbHBIX OTHOILICHHH y4eOHOro IjlaHa IO
HaIIPaBJICHHUIO TTOATOTOBKH CTPOMUTEIIBCTBO, 6 cemMecTp

TpeboBanusi K pe3yabTaTaM OCBO€HHMsSI JAUCHMIUIMHBI: B pe3yJbTaTe
OCBOCHUS TUCHUIUIUHBI (OopMUPYIOTCs KommneTeHnu YK-1 (MHIUKaTOp JOCTHXKEHUS
komnetennun YK-1.4) ITKoc-3 (uumukarop moctrskenus xkommerenuun IKoc-3.1;
IIKoc-3.4; I1IKoc-3.5); [TKoc-4 (uaaukarop noctmwkenus kommnereHimu [MKoc-4 .1,
ITKoc-4.3; IIKoc-4.5)

Kpatkoe coaep:kaHue IMCHUIVIMHBI: KilacCU(PUKAMS W KOHCTPYKIIMS
HacocoB. O6nacte mpuMeHeHHs.. CXeMbl THJIPOY3J0B HACOCHBIX CTAaHIUM CHUCTEM
CETLCKOXO3SIMCTBEHHOTO BOJAOCHAOXKEHUS. [ 'MIpOoMEXaHWYeCKOoe U DHEPreTUYECKoe
000py/IoBaHUE HACOCHBIX CTaHIMK | W 2 moabeMoB. 37aHUs HACOCHBIX CTaHIIMM.
Bono3zabopuble  COOpyXK€HUSI ~ HACOCHBIX  CTaHIUHU. BHyTprcTaHimoHHbIE
KOMMYHHKAIIMM HACOCHBIX cTaHIMi. HamopHbie TpyOONpOBOIbI HACOCHBIX CTAHIIUA.
Kanamm3anmoHHble  HACOCHBIE  CTAHIMU.  BOJHOHEPreTU4YECKUEe, TEXHUKO-
AKOHOMMYECKHE PACUETHI U yACIbHBIE TOKA3aTEIU HACOCHBIX CTAaHIIUN. DKCILUTyaTalus
TUPOY3JI0B HACOCHBIX CTaHIIUH.

O0mas Tpy10eMKOCTh JUCUUILJIMHBI /B T.4. IPAKTHYECKAsI OAT0TOBKA:
108/3 (uac/3 3au. ex.), B TOM umcie 4 yaca mpaKkTUUecKas MOArOTOBKa.
IIpoMeKYyTOYHBIN KOHTPOJIb: DK3aMEH



1. Ileqsb ocBOEHUST JUCHHUILJIMHBI

[lenu ocBoeHUS TUCIUILIMHBI Hacochl M HACOCHBIE CTAHIIMU SBIISETCS:

- O3HaKOMJICHHE Oyaymmx OakajaBpoOB € MAIIMHHBIM BOJOMOIBEMOM €rO
3HaYEHWEM U POJbI0 B TNPAKTHUKE OpPOIICHHS M  OCYIICHHUS 3EMellb,
CEJIbCKOXO3SIICTBEHHOTO BOJOCHA0KEHHSA M B IEJIOM B BOJAOXO035HCTBEHHOM
CTPOUTENHCTBE;

- (QopMupoBaHUE Yy CTYJCHTOB KOMILUIEKCA OCHOBHBIX CBEICHHM, 0a30BbIX
NOHATUHM, 3HAHMW W HABBIKOB B O00JacCTH MPOEKTUPOBAHUS, PAIMOHAIBLHOTO
UCIIOJIb30BAHUS, AKCILTyaTallii, MOHUTOPUHTA, PEKOHCTPYKIIMU U BOCCTAHOBJICHUS
HACOCHBIX YCTaHOBOK;

- pa3BUTHE Yy CTYJIEHTOB MNPOPECCHOHANBHBIX KOMIIETEHIUH, IIUPOKOIO
HAy4YHOTO KpYyro3opa, TBOPUYECKOTO IOAXO0/a, U YMEHHUN MCIIONb30BaTh HOBEHIINE
TOCTHKEHHSI TEXHIUECKOTO IPOTpecca, B MPOLIecce CBOCH TPYAOBOM AEITETLHOCTH.

B pesynbrare u3ydeHHs AUCUHUIUIMHBI Oyayuiuil OakainaBp JOJKEH OBITh
MOJITOTOBJICH K MPAKTUYECKON pean3aliy MOJTyYCHHbBIX 3HAHUN, UCTIOJIB30BAHUIO UX
[P IPOEKTUPOBAHUH, CTPOUTENBCTBE, IKCILTyaTallii, MOHUTOPUHTE, PEKOHCTPYKIIUN
¥ BOCCTAHOBJICHMHM HACOCHBIX YCTAHOBOK C MPUMEHEHUEM HOBEUIINX TEXHOJOTHHA U
OBITH CHOCOOHBIM K CaMOOOYUYEHUIO.

2. MecTO IMCHMILUIMHBI B y4e0HOM npouecce

Jucuunnnaa Hacocsl 1 HACOCHBIE CTAHLIMM BKJIFOUEHA B YaCTh, (HOPMUPYEMYIO
yyacTHUKaMu oOpazoBaTenbHbIX oTHOHIeHH PI'OC BO. B nucuumiune Hacocsl u
HacoCHbIE cTaHIMK peanuzoBaHbl TpeboBanuss ®I'OC BO, OIIOII BO u YyebHoro
miaHa no  Hanpasiaenuro  08.03.01 CTpouTensCcTBO,  HANPaBJIEHHOCTH
I'mapoTexHnYecKoe CTPOUTEIBCTBO

[TpenmecTByomuMy KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
aucuuiivHa Hacocel M HACOCHBIE CTaHLIMM, SIBIISIIOTCS CIEAYIOIIUE THUCIUILIIAHBI:
«MateMarukay, «®usnkay, «Mexanukay, «mwkeHepHas rpadukay, «[ mapaBiukay.
Kpome 3Toro cTy1eHT A0JKEH YMETD MOJIb30BATHCSI KOMIIBIOTEPHOMN BBIUYNCINTEIBHON
1 TpadOnoCTPOUTENHHON TEXHUKOM, 3HATh COCTAB KOHCTPYKTOPCKON JOKYMEHTAIINN
B TIOJITHOM cOOTBeTCTBUH ¢ TpeboBanusimu ECKJI.

OcCOOeHHOCThIO  NUCUMIUIMHBI ~ fABIISETCS  MOJy4aTb M 00OpabaThIBaTh
UH(OPMAIIUIO U3 PA3TUYHBIX KCTOYHUKOB, UCIIOJIb3YsI Pa3IMYHbIE CPEACTBA U METOIBI,
UHTEPIPETUPOBATh TMOJYYEHHBbIE JaHHbIE [ (OPMUPOBAHMS CYXKIECHUU IO
npoecCHOHaNbHBIM W COUMAJIbHBIM  MpoOJjeMaM, a TaKXe CTPEMUThCA
COOTBETCTBOBAaTh YCTAHOBJIEHHBIM CTaH/IapTaM WJIA MPEBOCXOAUTH UX.

PabGouass mporpamma aucuuruinHbl Hacockl W HacocHble CTaHIMM ISt
WHBAIUIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbsl pa3pabaTbiBaeTcs
WHAUBUAYAIbHO C  y4€TOM  OCOOEHHOCTeH  NCHUXO(PU3UYECKOTO  Pa3BUTHI,
VHANBUAYATbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBBS TAKUX 00YUarOIINXCS.



3. [lepeyeHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHs N0 IMCHHUILIHHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHMS 00pa30BaTeIbHOM
NPOrpamMmbl

N3yuenne maHHO#N ydeOHOUN AWCIUIUITMHBI HAMpaBlieHO Ha (HOPMUPOBAHHE Y
00yyUaromMXcsl KOMIIETCHIIUN, MPEeACTaBICHHbIX B Tabmuie 1.

4. CTPpyKTYypa U cofAepKaHUE TUCHUIINHBI

4.1 PacnpenesieHue TPyA0EMKOCTH JMCUMILVIMHBI 10 BUIaM padoT
0 ceMecTpam

OOmas Tpya0oéMKOCTh AUCIMILIMHBI COCTaBIIsIeT 3 3aueTHBIX exuuuiel (108
4acoB), MX paclpeie]ieHue 1Mo BUaaM paboT peACTaBIeHO B Ta0bauIe 2.



TPCGOBaHHH K pe3yJbTaTaM 0CBOCHHUSA yqeﬁﬂoﬁ ANCIHUIIJINHBI

Taomuna 1

Kon u conepxanne

B pe3ynbrare n3yueHus yueOHON JUCIUTIIMHBI 00yYaIONIUECs IOJDKHBI:

Kon Conepxanue
Ne . MHAUKATOpa TOCTHKEHUS
KOMIIETe | KOMIETEHINH (WiH e
/o KOMIIETEHIHH 3HATh YMETh BJIAJICTh
130002071 YacTH) "
(v €€ yacTH)
1. VK-1 Crnocoben ocymectBisath | YK-1.4 0COOCHHOCTH UCIIOJIb30BaTh UCXOAHYIO |HaBBIKAMH 00pa0OTKH
MOUCK, KPUTUYECKUI BrisiBIeHNE CHCTEMHBIX GYHKIIMOHUPOBAHUS uH(pOpPMALIHIO TS uH(popmanuu,
aHaJu3 ¥ CUHTE3 CBsI3€ M OTHOIICHUI MEy |CHCTEM BOAOIOAYM MPU | OTIPENICIICHUS THUIIA MIO3BOJISIOIIEH
uH(pOpMaLlUU, IPUMEHSATh | U3YyYaeMbIMU SIBICHUSMH, | pPabOTe HACOCHBIX HACOCHOM CTaHLIUU npodeccroHanibHO
CHCTEMHBIN MOAXO ISl | TIPOLIECCaMH W/WIH CTaHIMH 00paboTaTh UCXOAHbIC
pelleHus] TOCTaBIEHHBIX | 0ObEKTaMU Ha OCHOBE JaHHbBIE
3a1a4 IIPUHATOMN MapaurMsl
2 [TIKoc-3 |Cnocobuocts BoimonuATs | [TKoc-3.1 HEO0OXOTUMYIO WCIIOJIh30BaTh Pa3JIMYHbIC |HaBBIKAMHU PaOOTHI C
paboTsl o Br16op ncxomHoM UHPOPMALIUIO IS HOpPMATHBHBIEC JJOKYMEHTHI | pa3THYHBIMU
MPOSKTUPOBAHMIO 3AaHUN | HH(DOpPMALUU I MIPOEKTUPOBAHUS IUI OTIpeJieNIeH s HOPMAaTUBHBIMH
U COOPYKCHHUI MPOCKTHUPOBAHMUS 3JJaHUS M | HACOCHBIX CTAHIIHA MCXOIHOW MHPOPMALIUK | TOKYMEHTaMHU
COOPYXKEHHS
[TKoc-3.4 pa3iIMyHbIe TUIIBI 3JaHUN | BBIOUpATh TUIl HACOCHON | HaBBIKaMM 1oa0opa
Br16op BapuanTa HACOCHBIX CTaHLIUHU U CTaHILIMU B COOTBETCTBUU |THUIIA HACOCHOM CTaHLIUU
KOHCTPYKTHBHOTO JIOTIOJTHUTEITBHBIX C UCXOJHBIMH JJAHHBIMH | IO TEXHUYECKOMY
peLIeHUs 31aHus U COOpY KEHHH 3aJJaHUIO
COOpY’KEHHSI B
COOTBETCTBUH C
TEXHUYECKHUM 33TaHUEM
[TKoc-3.5 0COOEHHOCTH OTIpeEIATh METOJIaMU OIpEIETICHUS
Ha3naueHue OCHOBHBIX KOHCTPYKLIMH 3aHUM U | HEOOXOAMMBIE apaMeTphl | HEOOXOUMBIX
[1apaMeTpOB COOpY>KEHHI HACOCHBIX CTPOUTEIBHON [1apaMeTpOB
CTPOUTENBbHOM CTaHLUHN KOHCTPYKIIMU 37aHUs CTPOUTENBHBIX
KOHCTPYKIIMH 37IaHUS U HACOCHOH CTaHITUH KOHCTPYKIHH 37aHUS
COOPYKEHUS HACOCHOM CTaHIIUH
3 [IKoc-4 |Cnoco6nocth npoBoauth | [1Koc-4.1 HOPMaTHBHO-TEXHUYECKHE | HAXOUTh U ONIPEICIATh | HaBBIKAaMU BbIOOpa
pacueTHOoe oO0ocHOBaHME | BbiOop mcxoaHOM JIOKYMEHTHI, IJIaBEHCTBYIOIINE HEOO0XOIUMBIX
MIPOCKTHBIX PEIICHUN UHPOpPMALIAU 1 perIaMeHTHPYIOIIHE HOPMATHUBEI 10 HOPMATHBHO-
3/IaHUH U COOpYKEHUH HOPMAaTHBHO-TEXHUYECKUX |POEKTHPOBAHHE MPOEKTHPOBAHUIO TEXHUYECKHX
JIOKYMEHTOB JIJIs HACOCHBIX CTaHIIMN HACOCHBIX CTaHIIMH JOKYMEHTOB




BBITIOJTHEHUS PACYETHOTO
000CHOBAHHMS U TEXHUKO-
3KOHOMUYECKOM OI[CHKH
MIPOCKTHBIX PEIICHUI
31AHUI U COOPYKEHUNU

ITKoc-4.3

Br16op MeToauku
pacueTHOro 000CHOBAHUS
MPOEKTHOTO PEIICHUS
KOHCTPYKIIUH 3JaHUS U
COOPYKCHHS

pa3IUYHBIC METOANKN
000CHOBaHUS MPOECKTHBIX
peueHuit mpu
MPOEKTUPOBAHUN
HACOCHBIX CTaHIUH

KCIOJIb30BATh PA3JINYHbIE
METOJIUKH ISt
000CHOBaHUS
TEXHUYECKUX PELICHUN

HaBBIKAMH OIIPEICIICHUS
HEOOXOIMMOM METOIUKHI
U aJlropuT™Ma
000CHOBAHHUS
MIPOCKTHOTO PEIICHHUS

[TKoc-4.5
Konctpyuposanue u
rpaduueckoe ohopmieHNE
MIPOSKTHOH JIOKyMEHTAIIUN
Ha KOHCTPYKIUU 3aHUH U
COOPYKEHHI

HOPMATUBHBIE JOKYMEHTBI
CITAC no odopmiiennro
MPOEKTHOM
JIOKYMEHTAIlUU Ha
HACOCHBIE CTAaHI[UU

oOopMIIATH IPOEKTHYIO
JIOKYMEHTAIIUIO B
COOTBETCTBHH C
HOpMaTHBaMU

HaBbIKaMu O0(opmIIeHUs
MPOEKTHOMN
JOKyMEHTalluu




Ta0muma 2

Pacnpene.ﬂeﬂne prIIOéMKOCTI/I AUCIHHUIIJIMHBI IO BUAAaM paﬁoT

TpyaoémkocThb
Bup yueOHo# padoThI cemecrp,
yac.
Ne6
OO0mas TpyA10€MKOCTDb JUCIUILUIMHBI IO 108 108/4
y4eOHOMY TUIaHY
1. KonTakTHas padora: 50,4 50,4/4
AyauTopHas padora: 50,4 50,4/4
8 MOoM yucie:
aexyuu (J1) 12 12
npakmuyeckue 3ansimus (113) 36 36/4
KOHCYIbMayuu nepeo 9K3aMeHOM 2 2
KOHMAKMHAsL paboma Ha nPOMed’CYMOUHOM KOHMpPOJie 0.4 04
(KPA) ’ ’
2. CamocrositessHas padora (CPC) 57,6 57,6
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYUoOHH020 Mamepuaid u
Mamepuana y4eOHUK08 u yu4eOHbIX nocodutl, N0020MmMoeKa K 30,6 30,6
J1aDOPAMOPHBIM U NPAKMUYECKUM 3AHAMUSIM.)
Tloocomoska k 3K3ameHy 27 27
Bu koHTpOJIS: 9K3aMeH

4.2 Conep:kaHue JUCUUIJINHBI

TemaTn4yeckuii VIaH y4eOHOM TMCIUTITHHBI

Taomuma 3

HanmenoBaHue pa3jeiioB U TeM
AUCHUILINH (YKPYIHEHO)

Bcero

AyauTopHas padora

J| m3

JIP | IIKP

BueayauropHas

padora CP

6-o0it cemecmp

1. BBegenue, o0ue CBeJeHHSI 0 HACOCAX,
HACOCHBIX  YCTAHOBKAX M  HACOCHBIX
CTAHIUSIX.

Tema 1.1. Kpatkuii wucropuyeckuii 0630p
pa3BUTHS MAIIMHHOTO BOJIOTIOIbEMA.

Tema 1.2. TloHATHS: «HACOC», «HACOCHBIU
arperar», «HacOCHasl YCTaHOBKa», «HACOCHAsI
CTaHIIUS.

Tema 1.3. Kiaccudukanus HacocoB H
BOJIONIOBEMHBIX ~MAITUH [0  Pa3IUIHBIM
MpU3HAKAM.

Tema 1.4. CxeMbl HACOCHBIX YCTAHOBOK

4

2

2. JlomacTHbIE HACOCHI
Tema.2.1. Knaccudukamms JIOITACTHEIX
HACOCOB, KOHCTPYKIIMS M UX MaPKUPOBKA.

16




HanmeHnoBaHMe pa3ie/ioB U TeM
AUCHMIUINH (YKPYTHEHO)

Bcero

AyautopHasi pa6ota

JI

113

JIP

ITKP

BueayauropHas
pabdora CP

Tema 2.2. ITpuHnun JENCTBUSA
LEHTPOOEKHOr0 Hacoca, MIaHbl CKOPOCTEH Ha
BXOJI€ U BBIXOJIe paboyero KoJjeca.

Tema 2.3. KpaTkas Teopusi OCEBOr0 Hacoca.
Tema 2.4. XapakTepUCTHKH JIOMACTHBIX
HACOCOB.

Tema 2.5. Teopuss momoOusi JIOMACTHBIX
HACOCOB.

Tema 2.6. KaBuTanus B JIONACTHBIX HACOCAX.

3. Jpyrue THIbI HACOCOB U
BO/IONIOIHEMHHKOB

Tema 3.1. Krnaccubukanusi, TPUHIHII
JNCUCTBHA,  KOHCTPYKIMS M 00JacTh
IPUMEHEHHS PA3JIMYHBIX THIIOB HACOCOB..

4/4

4. T'uapoysabl CTAUOHAPHBIX HACOCHBIX
CTaHIUI

Tema 4.1 Krnaccudukamusi THUIPOY3IOB
HACOCHBIX CTaHIINH.

Tema 4.2. Cxembl TUAPOY3JI0B HACOCHBIX
CTaHIINH.

5 I'mapomMexaHM4ecKkoe M IYHEPreTHYECKOe
000py/10BaHME HACOCHBIX CTAHIIUI

Tema 5.1. OCHOBHOE THMAPOMEXAHUYECKOE
obopyioBaHUE.
Tema 5.2. DHepreTHUECKOE 000pYI0BaHHE.

6 . 31aHus HACOCHBIX CTAHIIUIA.

Tema 6.1 Ha3znaueHue 3HaHUM HACOCHBIX
CTaHIUN U UX KJIACCU(PUKALIUS IO PA3TIUYHBIM
MIPU3HAKaAM.

Tema 6.2. KOHCTpyKIHMH 31aHUA HACOCHBIX
CTaHIIMH

Tema 6.3. OnpeneneHne pa3MepoB 3JaHUS
HACOCHOI CTaHIIUM

7. Hanopnnble, BCaChIBAKOLIIUE U
NOABOASIIME TPYOONPOBOABI HACOCHBIX
CTaHI UM

Tema 7.1.. Hasnauenue HAIOPHBIX,
BCACBIBAIOIINX u MOABOISIINX
TpyOOMpPOBOIOB u TpeboBaHUS,
IpebABIsEMbIE K HUM.

Tema 7.2, BryTtpucraHunoHHbIE
TpyOONpPOBOIHBIE KOMMYHHUKAIIMU HACOCHBIX
CTaHIUHI

Tema 7.3 OnpeneneHve auameTrpa |
MaTepHaja HaopHOro TpyOONnpoBOAOB.

8. Bomo3abopHblie, BOIOBBLINYCKHbIE U
PbI003aIIUTHBIE COOPYKEHUSI HACOCHBIX
CTAHUMI6
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HanmeHnoBaHMe pa3ie/ioB U TeM
AUCHMIUINH (YKPYTHEHO)

Bcero

AyautopHasi pa6ota

JI

113

JIP

ITKP

BueayauropHas
pabdora CP

Tema 8.1. Bomo3abopHble COOpYKEHHM
HACOCHBIX CTaHLIUH.

Tema 8.2 PpiOO3alIUTHBIE COOPYXEHHUS H
YCTPOICTBA HACOCHBIX CTAHIIUM.

Tema 8.3 BOAOBBIIYCKHBIE COOPY>KEHHUS
HACOCHBIX CTaHLIUH.

9. BcnomorarenasHoe odopynoBanue
HACOCHBIX CTAHIUIA

Tema 9.1. BcnomorareiabHOe
TUIpOMEXaHU4eCcKoe 000py10BaHUE
HACOCHBIX CTaHIIUM.

Tema 9.2. BcnoMmoratenbHOE SHEPTreTHIECKOe
000py1I0BaHNE HACOCHBIX CTAHIIUM.

Tema 9.3. BcrnomoraTelnbHOE MEXaHUYECKOE
000pyI0BaHNE HACOCHBIX CTAHIIUM.
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10. IlepenBu:kHble W JApyrue THIbI
HACOCHBIX CTaAHIUH

Tema 10.1. IlepenBrrkHbIC HACOCHBIE CTAHITUN
¥ YCTaHOBKH.

Tema 10.2. HacocHble CTaHIIMM U yCTaHOBKU
Uit 3a0opa  TOJ3EMHBIX BOJA. bio4HO-
KoMIUIeKTHbIe HacocHble ctanuuu (BKHC) u

Ap.

11. YciaoBus 3KCIIyaTalMi HACOCHBIX
CTaHIMH

Tema 11.1. OOGcmyXuBaHHE  HACOCHBIX
YCTAaHOBOK B MPOIIECCE IKCILTYaTaAIINH.

2,6

KOHCyHLTaHI/II/I nepes 9K3aMCHOM

KonTakTHas paboTa Ha MPOMEKYTOUYHOM
kouTpose (KPA)

0,4

0,4

IToaroroBka kK 3K3 AMCHY

27

27

Bcero B 6-om cemectpe

108

12

36/4

2,4

57,6

HToro mo gucuminHe

108

12

36/4

2,4

57,6

Conep:xanue pa3iesioB AMCIUTIIHHBI

1. BBenenue, o0mme CBeleHHSI 0 HACOCAX, HACOCHBIX YCTAHOBKAX H

HAaCOCHBIX CTAHIIUAX.

Tema 1.1. Kparkuii wucTOpuUeckuii 0030p pa3BUTUA

BOJOIIOABEMA.

MaIllMHHOTI'O

3HaueHUE MAIIMHHOTO BOJOIOABEMA B IPAKTHKE OPOIICHUS M OCYILICHHS
3emenb. KpaTkuil ucTopuyeckuid 0030p pa3BUTHS MAIIMHHOTO BOJONOIBEMA.

I[OCTI/I}KGHI/IH OTCUYCCTBCHHBIX H

3apyOEKHbIX YYEHBIX,

KOHCTPYKTOPOB U

IMPOCKTUPOBIIMKOB B Pa3BUTHHU KOHCTPYKIHWH COBPEMCHHBIX HACOCOB U THAPOY3JIOB

MAallIMHHOT'O BOAOIIOAbCMA.

Tema 1.2. Ilonsarus: «HacCoC», «HACOCHBIN arperar», «kHaCcoCHas yCTaHOBKa»,

«HaCOCHasd CTaHLHI».
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[ToHsTHSA: «HACOCY», «KHACOCHBIN arperary, «HaCOCHasi yCTaHOBKA», «HACOCHAS
ctaHuusi». OCHOBHBIE TlapaMeTpbl HACOCOB: TMOjlaya, Hamop, IMOJIe3HasT U
noTpedisieMass MOIIHOCTh, KO3 dUIMEHT mosie3Horo naenctBus. KoadduimeHnt
MOJIC3HOTO JIEHCTBUS HACOCHOW YCTaHOBKH [IpuOOpHI 1711 M3MEPEHUS MapaMeTpoB
Hacoca.

Tema 1.3. Knaccudukammss HACOCOB W BOJOTOIBEMHBIX MAIWH II0
Pa3JIMYHBIM MPU3HAKAM.

Knaccudukanus HAcOCOB M BOJOMOIBEMHBIX MAIIMH MO Pa3IUYHBIM
npuzHakam. O0JacTh TPUMEHEHUSI HACOCOB PA3JIMYHBIX TUIIOB.

Tema 1.4. CxeMbl HACOCHBIX YCTaHOBOK

CxeMbl HAaCOCHBIX YCTAHOBOK: C TMIOJOXUTEIBHOM U OTPUIIATEIILHON
BBICOTAMM BcachIBaHud, cuoHHoro tumna OnpeaeneHue TpedyeMoro Jjis mojadu
BOJIbI HAIIOPa HacOCa U HANopa Mo MOKa3aHUAM U3MEPUTENbHBIX MPUOOPOB

2. JlonmacTHBIE HACOCHI

Tema.2.1. Knaccudukanus JJONaCTHBIX HACOCOB, KOHCTPYKIIUS.

Knaccudukanust  J0macTHBIX  HAcOCOB, MapkupoBka. KoHCTpykius
LEHTPOOEKHBIX, TUATrOHAJIBHBIX U OCEBBIX HACOCOB, HA3HAYECHHUE OCHOBHBIX Y3JIOB U
JeTanei.

Tema 2.2. IlpuHiun neidcTBUS IIEHTPOOEKHOTO HACOCA.

[TpuHIMn AecTBUS IEHTPOOEIKHBIX HACOCOB. TeueHue KUJKOCTH B KaHAJIax
pabouero koseca. Bxon skunkoctu Ha pabodee Kojeco U BbIxo u3 Hero. OCHOBHOE
ypaBHEHUE IIEHTPOOEKHOTO HAcoca. 3aBHUCHUMOCTh TEOPETHYECKOTO Haropa
IIEHTPOOCKHOTO HAcoca OT YHCja JIoNacTe pabodero koseca. J{eMCTBUTEIbHBIN
HaIop EHTPOOEKHOTO HAcOoca.

Tema 2.3. Kpatkas Teopusi 0CEBOro Hacoca.

[IpyHIMO AEHCTBHS OCEBOIO HAcoca, UUPKYJISLUUS KUIAKOCTA BOKPYT
JOMACTH, TOABEMHAsA Cujia, KOI(DPUIMEHTH MOABEMHOM CHIIBI U JOOOBOTO
conpotuBieHusi. OCOOCHHOCTH TIJIAHOB CKOPOCTEM Ha BXOJI€ M BBIXOJAE pabouero
KOJIeca OCEBOr0 Hacoca.

Tema 2.4. XapakTepUCTUKH JIOTIACTHBIX HACOCOB.

XapakTEepUCTUKU  JIOMACTHBIX  HACOCOB: palodue, yHUBEPCAIbHBIE,
0e3pasmepHbie. Buabl 1 0COOEHHOCTH XapaKTEPUCTUK PA3TUYHBIX TUIIOB HACOCOB.
CoBmectHast pabora Hacoca ¢ TpyOompoBogoM. Paboudas Touka. CriocoObl
PETYIMPOBAHUS PEKUMOB PaObOTHI HACOCOB. Y CJIOBHS ITyCKa JIOMACTHBIX HACOCOB.
[TapannensHas U ocne0BaTeNIbHAS paboTa HACOCOB.

Tema 2.5. Teopus mogo0Hs JTIONACTHBIX HACOCOB.

Teopus nmogoOus momacTHHIX HACOCOB. ['eoMeTpruyeckoe, KHHEMAaTHIECKOE U
nuHamMuyeckoe momooume. Kpurepuum mnomo6us. IlpakTudeckoe HCMOIb30BaHUE
teopun mono6us. KoadduiimeHT OBICTPOXOMHOCTH  JIOMACTHBIX  HACOCOB.
Knaccudukanus gomacTHbIX HACOCOB MO0 KOIPPUIIUEHTY ObICTPOXOTHOCTH.

Tema 2.6. KaBurtamus B JIOIIACTHBIX HacOocax

KaBuTanusi B JOMacTHhIX Hacocax: MOHSTHE, MPUYUHBI BO3HUKHOBEHUS,
BO3JICUCTBUS HA JeTanu U paboTy Hacoca. Mepbl O0pbObI C BOZHUKHOBEHHEM U
MOCJIE/ICTBUSIMU KaBUTALIMK B JIOMACTHBIX Hacocax. KpuTudueckuid U JOMyCTUMBIN
KaBUTAI[MOHHBIE 3anachl. KaBUTaIlMOHHbIE UCTIBITAHKS HACOCOB.
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3. Jlpyrue THIIBI HACOCOB U BOJONOIbeMHHKOB
Tema 3.1. Knaccudukanus, TpUHLIUI JEHCTBUSA, KOHCTPYKIUS M 001acTb
NPUMEHEHUS APYTUX TUIIBI HACOCOB U BOAOIIOABEMHHUKOB.

4. 'mapoy3ibl CTANMOHAPHBIX HACOCHBIX CTAHLUH

Tema 4.1 Knaccuduxarys rujpoy30B HACOCHBIX CTaHIIHM.

Knaccudukanus Truapoy3ToB HACOCHBIX CTaHIMM 10 Ha3HAYEHUIO,
KOHCTPYKTUBHBIM IPU3HAKaM, YCIOBUSAM HCIOJIb30BaHUs, HAJIEKHOCTH, MOJa4e U
Hanopy. CocTaB COOpyKEHHUI IMIPOY3JI0B HACOCHBIX CTaHLIUHN

Tema 4.2. Cxembl TUAPOY3JIOB HACOCHBIX CTAHIIHM.

Cxembl THIPOY3JIOB HACOCHBIX CTaHIMM Ha OPOCUTENIBHBIX CUCTEMax IpH
3a00ope BOJbI W3 OTKPBITBIX HCTOYHMKOB W Mojaye BOJbl B KaHajibl. CXxembl
T'MIPOY3JI0B HACOCHBIX CTaHIMH, OJAIOIIUX BOJY B 3aKPBIThIE OPOCUTEIBHBIE CETU
(30C). Cxembl THAPOY3JI0B OCYIIUTEIbHBIX HACOCHBIX CTAHIUH.

5. T'mapomexaHnyeckoe M JHEpPreTuYecKoe 000PYyAOBAaHHE HACOCHBIX
CTaHIUMI
Tema 5.1. OcHOBHOE TUIPOMEXAHUYECKOE 000PYI0BAHHUE.

OCHOBHOE THIPOMEXAaHUYECKOE O0OpPYJOBAHUE HACOCHBIX CTAHIIMM:
Ha3HayeHue, coctaB. [IpuHIMNO MoAOOpa OCHOBHBIX HAcocoB. Merojanl moadopa
HAacoOCOB: H3MEHEGHHME 4YacTOTBl BpalleHus, O0O0Touka pabodero KoJjeca,
MojeIupoBaHue. J[OCTOMHCTBA W HEIOCTAaTKH pPa3IMYHBIX METOIO0B IOa00pa
HaCOCOB.

Tema 5.2. DHepreTudyeckoe 000pyA0BaHHUE

Tunsl aBuraTenaeid NMPUMEHSIEMbIX IS IPUBOJIA HACOCOB, JTOCTOMHCTBA U
HEJIOCTAaTKM Pa3JIMUHBIX TUIIOB JABUrareseil. OnpeneneHrne MOITHOCTUA JABUTATEIS.
[TongGop nBuratenss s MpUBOJa Hacoca. PeryiaupoBaHue MMOJauyd HACOCHBIX
CTaHIUA. DHEPrOoCHAOKEHNE HACOCHBIX CTAHIIUH.

6 . 31aHNA HACOCHBIX CTAHIIUM.

Tema 6.1 Haznauenue 37aHUN HACOCHBIX CTAHIIMKM U WX KJIacCcU(UKAIMS MO
Pa3IMYHBIM MPU3HAKAM.

Hasznauenue 31anus HacocHbIM cTanuu. Kinaccudukaius 31anuii HACOCHBIX
CTAHIIUM MO Pa3JIMYHbIM MpU3HaKaM BeIOOp THIa 31aHUsI HACOCHBIN CTAHIINH.

Tema 6.2. KOHCTPYKIIUYU 31aHUI1 HACOCHBIX CTAHIIUH.

KoHncTpykimy 31aHM HACOCHBIX CTAHUMW «HA3EMHOI0», «KaMEPHOTO» U
«0JI0YHOTOY» THUIIOB.

VY cioBust MpUMEHEHUS Pa3IMYHBIX THUIIOB 3JJaHUsI HACOCHOM CTaHIUU

Tema 6.3. OnpeneneHue pa3MepoB 3JJaHUs] HACOCHOM CTaHIUH

KomrioHOBKa M ompejeiaeHne pa3MepoB BEPXHEr0 CTPOCHHUS M MOA3EMHOM
YaCTH 3/IaHUI HACOCHBIX CTAHIIUHN Pa3TUYHBIX THUIIOB.

7. HanmopHble, BcachbIBaolMe U MOJABOASIIINE TPYOONPOBOAbI HACOCHBIX
CTAHIMM

Tema 7.1. Ha3HaueHue HaANOPHBIX, BCACHIBAIOMIMX U MOABOJIAIINX
TpyOONPOBOOB U TPEOOBAHUS, MIPEABSABISIEMBIC K HUM.
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Haznauenue u TpeboBaHUs, IPEABABIAEMbIE K HATOPHBIM, BCACHIBAIOLIUM U
noABoIAIMM TpyOonpoBogaM. CraibHblE, acOECTOLIEMEHTHBIE, IUIACTUKOBBIE,
&KeJe300€TOHHbIE COOpHBIE U MOHOJUTHBIEC TPYOOIIPOBOALL. [ HapaBinyeckuil yaap
B HAIlOPHBIX TPYOOITPOBOJAX: MPHUYMHBI BO3SHUKHOBEHHS M CPEICTBA 3AIUTHI OT
TUAPABIMYECKHUX yIapoB. BeIOOp Tpacchl mpokiaaku Y Kiaaka TpyOonpoBOIOB.

Tema 7.2. BHyTpUCTaHIIMOHHBIE TPYOONPOBOJHBIE KOMMYHHUKAIIUU
HACOCHBIX CTaHLIUI

BHyTpucTaHIIMOHHBIE TPYOOIIPOBOAHBIE KOMMYHUKAIIMU HACOCHBIX CTAHILIUM.
Haznauenune, TpeOoBaHUs, BBIOOP CXEMbl TPYOONPOBOJHBIX KOMMYHHUKAIIUH.
Br160p TpyOonpoBo1HOM apMaTypsl U (PaCOHHBIX YacTel HACOCHOM CTaHIUU

Tema 7.3 Onpenenenue AuaMeTpa U MaTeprasa HalopHOIro TpyOOIpoOBOIOB.

Br16op uncna HUTOK HamopHoro TpyOompoBona TeXHMKO-3KOHOMHYECKHE
pacyeTsl IO OINPEACIICHHI0 3KOHOMHYHOTO JAMAMETpa W Marepuana CTEHOK
HaIMopHOTO TpyOOoIpoBOoAa.

8. Boao3zabopHbie, BOAOBBINYCKHbIE M PbIO03alIMTHbIEC COOPY/KEHHS
HACOCHBIX CTAHLMM

Tema 8.1. BonozabopHbie COOPYKEHUN HACOCHBIX CTaHITUH.

O6mme cBeneHHss U TpeOOBAaHMS, MPEAbIBISEMbIE K BOJ03a00pPHBIM
coopykeHusaM. HazHaueHrne Bo103a00pHBIX COOPYKEHUM U UX KJIACCU(PUKALMS T10
paznuuHbiM npu3HakaM. CoctaB 000pyAOBaHUS coopyxeHuid. BomozabopHbie
COOPY’KEHUS Ha KaHAJIaX, BOJOXPAaHUIUIIAX U PEKaX.

Tema 8.2. Poi6o3amuTHBIC COOPYKEHHS U YCTPOUCTBA HACOCHBIX CTAHIIUN.

Pri6o3amutHbIe coopyskeHust u ycTporicTBa. Haznauenue, kinaccudukams u
KOHCTPYKUMS. YCJIOBUS TNPUMEHEHHS] Ppa3IM4YHbIX THUIIOB PBHIOO3AIIMTHBIX
COOpY>KeHHUl U ycTpoiicTB. CocTaB 000py10BaHMUS.

Tema 8.3. BONOBBITYCKHBIE COOPYKEHHSI HACOCHBIX CTAHIIUM.

Ha3nauenne u coctaB 000pyIOBaHHSI BOJOBBIMYCKHBIX COOPY>KEHHI.
Knaccudukanus BOJOBBIMYCKHBIX COOpYykeHMil. OOnacTe NpPUMEHEHUS |
KOHCTPYKIUSI BOJOBBIMYCKHBIX COOPYKEHHI C 3alOpHBIMH YCTpPOMCTBaAMU
MEXaHUYECKOTO ACHCTBUS, CU(HOHHOTO THUMA, C IEPEITUBHON CTEHKOU U JIp.

9. Bcnmomorare/jibHOe 000pYyA0BaAHUE HACOCHBIX CTAHIUM

Tema 9.1. BcnoMorareabHOE THIPOMEXaHUUECKOe 000py1I0BaHNE HACOCHBIX
CTaHIIUH.

BcenomoratenbHoe rupoMexaHnueckoe ooopyaoBanue. TUIbl, HA3HAUYEHUE.
[ToxGop BcOMOTraTeIbHOTO THAPOMEXAaHUIECKOTO 000PYI0BAHUS.

Tema 9.2. BcnoMorareabHOE SHEPreTHUeCKOe 000py10BaHNE HACOCHBIX
CTaHIIUH.

BcnomoratenbHoe 3HEpreTHYecKoe 000pyA0BaHNe, THITHI, HA3HAUYCHHE.
[TonOop BcoMOraTesibHOIO SHEPTETUYECKOT0 000Dy I0BAHUS

Tema 9.3. BcrnomorareiabHOE MEXaHHYECKOE O0O0OpY/IOBaHHE HACOCHBIX
CTaHIINH.

BcnomorarenbHoe MexaHM4eckoe OO0OpyJOBaHME, THUIIbI, Ha3HA4YEHHE,
[TonOop BcmoMoOraTesIbHOro MEXaHUYECKOT0 000PYI0BaHUS.
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10. IlepeaBuKHBIE U APYTHe TUIIBI HACOCHBIX CTAHIUIA

Tema 10.1. 1lepenB>KHbIE HACOCHBIE CTAHIIUU U YCTAHOBKH.

TuIbl, KOHCTPYKIHS, YCIOBUS IPUMEHEHNUS

Tema 10.2. HacocHple CTaHIIMM M YCTAHOBKH JJIs 3a00pa MOI3EMHBIX BOJI.
briouno-kommnekTHeie HacocHblie cTaHuu (BKHC) u ap.
Turnel, KOHCTPYKLIHNS, YCIOBUSI IPUMEHEHUS.

11. YcaoBusi 3KCIJIyaTAIMM HACOCHBIX CTAHIIMIA
Tema 11.1. OGcnyXMBaHUE HACOCHBIX YCTAHOBOK B MPOIECCE AKCIUTyaTallUH.

Bunel

PEMOHTOB.

Ycnosusa

OKCILTyaTaluu

BCIIOMOTI'aTCIIBHOI'O

000OpyI0BaHUs, KOHTPOJIBHO-U3MEPUTENIbHON amnmnaparypsl. [Ipoduiaktuyeckue
OCMOTPBI U TIPOBEPKHU 000PYIOBAHUSI.

4.3 Jlekuun/nadoparopHble/IpakTHYeCKHE/CEMUHAPCKHUE 3aHATHS

Tabnuua 4
Copeprkanue JIeKIM/1a00paTOPHOI0 NPAKTUKYMA/MIPAKTHYECKUX 3aHATUHH U
KOHTPOJIbHbIE MEPONPHUSITHSA

Ne u Ha3BaHMe JIeKIUiA/ Dopmupyem Bun
Ne J1a00paTOPHBIX/ ble Koa-Bo
n/n e pasnena NPAKTHYeCKHX/ CEMMHAPCKHUX | KOMIIeTeHIH KOHTPOABHOTO | -y o
sansITHi “ MepOoNnpUATHS
1. 1. BBenenue, o01ue CBeleHHSI 0 HACOCAX, HACOCHBIX YCTAHOBKAX M HACOCHBIX
CTAHIMAX.
Tema 1.1. Kparkuii | [Ipaktuueckoe 3anstue Nel, YK-1 Omnpoc/ 2
UCTOPUYECKHI 0030p | 2 (VK-1.4) TIMCKYCCHS
pa3BUTHS [TonsTHS: «HACOCH, [MKoc-3
MaIlIMHHOTO «HACOCHBIU arperar, (ITKoc-3.1;)
BOJIOTIOTbEMA. «HACOCHas YCTaHOBKA», I1Koc-4
Tema 1.2. TlonaTus: | «HacoCHas CTaHIIHS», (TTKoc-4.3;
«HACOCY», KHACOCHBIN | Kilaccu(UKaIUA HACOCOB U [MKoc-4.5;)
arperaT», «HacoCHasl | APYrUX BOJONOIbEMHBIX
YCTaHOBKay, MaiH O3HaKOMJIEHUE C
«HacoCHast COCTaBOM M UCXOJHBIMHU
CTaHIIMSI. JTAHHBIMU JJI1 KYpCOBOTO
Tema 1.3. | mpoekTa «MennopaTuBHas
Knaccudukanus HAcoCHas cTaHuus». Boioop
HacoCoB U | CXEMBbI THAPOY3J1a HACOCHOU
BOJIOIIOTBEMHBIX ctanuu. Pacyer
MalluH MO | MOABOMASIIUX U OTBOJISAIIUX
pa3InYHBIM COOpY>KEHHI HACOCHOMU
MPU3HAKAM. CTaHLUU
Tema 1.4. Cxembl
HACOCHBIX
YCTaHOBOK
2 2. JIonacTHbIE HACOCHI
Tema.2.1. Jlexmmst Ne 1 Knaccuduxanus ITKoc-3 2
Knaccudukanms JIOIIACTHBIX HACOCOB. (ITKoc-3.1;
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HAaCOCHBIX CTaHIINH

Ne n HazBanue Jexkiui/ ®opmupyem
Ne JIa0OPaTOPHBIX/ ble Buz Koua-Bo
n/n N paznena NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOIBHOTO | ) o
sansTHil " MeponpHsITHS
JIONACTHBIX HACOCOB, | [IpuHuuMn nercTBus [1IKoc-3.4;
KOHCTPYKIIMST M HX | HEHTPOOEKHOr0 Hacoca. [MKoc-3.5)
MapKUpPOBKa. XapakTepUCTUKH JIONACTHBIX [TKoc-4
Tema 2.2. TlpuHIMN | HACOCOB. (ITKoc-4.1)
JNIEUCTBUS
IEHTPOOEIKHOTO [TpakTuueckoe 3anstue Ne3,4 VYK-1 Ompoc/ 4
Hacoca, Ianel | 3ydyeHue KOHCTPYKITHH (YK-1.4) Juckyceus
CKOpPOCTEN Ha BXOJE | Pa3JIMYHBIX JIOMACTHBIX [TKoc-3 Pemenue
U BbIXOJEe pabouero | Hacocos. OmnpeeneHue (TTKoc-3.1; 3a1aq
KoJieca. pacueTHO# mogaun u Haropa | I1Koc-3.4;)
Tema 2.3. KpaTkas | 0CHOBHOI'O Hacoca M MX [IKoc-4
TeopHs OCEBOTO | yuca. (ITKoc-4.3;
Hacoca. [MKoc-4.5;)
Tema 24.
XapaKkTepucTUKU
JIOTIACTHBIX HACOCOB.
Tema 2.5. Teopus
MoA00Us JTOMACTHBIX
HACOCOB.
Tema 2.6. KaBuTanus
B JIOTIaCTHBIX
Hacocax.
3 3. /Ipyrue TMIbI HACOCOB M BOJAONOAHEMHHKOB
Tema 3.1. Jlexuus Ne 2JIpyrue Tunsl ITKoc-3 2
Knaccuduxanmus, HacocoB 1 Bojonoabemunkos | (ITKoc-3.1;
MPUHLIUI ICHUCTBUS, [MKoc-3.4:
KOHCTPYKIUA U HKOC'3.5)
00J1acTh TPUMEHEHUS MKoc-4
p (o1
[TpakTdeckoe 3anstue Ne5,6 YK-1 TectupoBanue 2
Knaccuduxarms, npuHImm (YK-1.4)
)IeflCTBHSI, KOHCTPYKIUA U HKoc-3
00JacTh MPUMEHEHUS (ITKoc-3.1;
Pa3JINYHBIX TUIIOB HACOCOB.. HKOC'34,)
[TKoc-4
(ITKoc-4.3;
IMKoc-4.5;)
4 4. I'uapoysJibl CTAMOHAPHBIX HACOCHBIX CTAHIUIA
Tema 4.1 | Jlexuus Ne3['uapoy3sisl [TKoc-3 2
Knaccudukanus CTallMOHAPHBIX HACOCHBIX (IMKoc-3.1;
TUAPOY3JI0B cranuii. Knaccudukanus u [TKoc-3.4;
HACOCHBIX CTAHIIMH. | CXEMBI. [TKoc-3.5)
Tema 4.2. Cxembl [TIKoc-4
THIPOY3JI0B (ITKoc-4.1)
HACOCHBIX cTaHMi. | [IpakTudeckoe 3ansTue Ne7,8 YK-1 Ompoc/ 2
Knaccugukarus rugpoysnon (YK-1.4) Huckyccust
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Ne n HazBanue Jexkiui/ ®opmupyem
Ne JIa0OPaTOPHBIX/ ble Buz Koua-Bo
n/n N paznena NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOIBHOTO | ) o
sansTHil " MeponpHsITHS
CxeMbl THIPOY3JI0B [TKoc-3 Pemenue
HACOCHBIX CTaHIIUMN. (TTKoc-3.1; 3a;aq
ITKoc-3.4;)
[TKoc-4
(TTKoc-4.3;
ITKoc-4.5;)
5 5 'mapomexaHuveckoe U IHEPreTuiecKoe 000py10BaHNe HACOCHBIX CTAHIIMIA
Tema 5.1. OcuoBHoe | Jlekuus Ned I1Koc-3 2
rugpomexanuyeckoe | ['mapomexannyeckoe u (TTKoc-3.1;
o0opyi0BaHue. HEPTreTUYECKOe [1IKoc-3.4;
Tema 5.2. 000py1I0BaHHE HACOCHBIX [TKoc-3.5)
DHEpreTuvecKoe CTaHIIUH I[1IKoc-4
00opy0BaHUE. (ITKoc-4.1)
[IpakTuueckoe 3aHsTHE YK-1 Omnpoc/ 2
Ne9,10 (YK-1.4) Huckyccust
[TonGop ocHOBHOTO ITIKoc-3 Pemenue
THIPOMEXaHHYECKOTO U (TTKoc-3.1; 3a71a4
HEPTreTUYECKOTO ITKoc-3.4;)
000py1I0BaHUS HACOCHOM [TIKoc-4
CTAHLIWH. (ITKoc-4.3;
[MKoc-4.5;)
6 6 . 31aHUsA HACOCHBIX CTAHIIUIA.
Tema 6.1 | Jlexkumsa Ne 5 I1Koc-3 2
Haznauenne 3panmii | Hasnauenne smanmii | (ITKoc-3.1;
HACOCHBIX CTAHIIMKA U | HacOCHBIX cTaHimidi u wux | [1Koc-3.4;
X KJaccu(puKauus | Kiaccupukanus no | ITKoc-3.5)
o Pa3IUYHBIM | pa3IUYHBIM TPU3HAKAM. [TKoc-4
MIPHU3HAKAM. Koncrpykunu smannit | ([TKoc-4.1)
Tema 6.2. | HACOCHBIX CTaHIINH
Koncrpykuunn [TpakTrueckoe 3ansTue Ne YK-1 Omnpoc/ 4
3MaHuii  HacocHbIX | 11,12 (YK-1.4) Juckyccust
CTaHIUU Ornpenenenne OTMETKU IMKoc-3 TectupoBanue
Tema 6.3. ycraHoBku Hacoca. Beibop | (ITKoc-3.1;
Onpenenenue tuna  37aHds  HacocHow | [TKoc-3.4;)
pa3MepoB 3/1aHUA CTaHIIUH. [TKoc-4
HaCOCHOM CTaHIIUU Konctpykuus, kommonoska u | ([TKoc-4.3;
ompezeneHue ocHoBHbIX | [1Koc-4.5;)
pa3sMepoB 3IaHUS HACOCHOM
CTaHIIIH.
7 7. HanopHble, BcachbiBaloLMe M MOABOAsIINE TPYOONPOBOAbI HACOCHBIX CTAHLM I
Tema 7.1.. | Jlexuns Ne 13 [MKoc-3 2
Ha3nauenue Hamnopusie, BcackiBatonme u | ([TKoc-3.1;
HaIlOPHBIX, nojsojsmue Tpybomposoas! | [1Koc-3.4;
BCACBIBAIOIINX M | HACOCHBIX crannuii, | [1Koc-3.5)
HOJIBOISINUX TpeOOBaHUs, MPEAbSIBISIEMbIC I1IKoc-4
TPyOOIIPOBOIOB M | K HHM. (ITKoc-4.1)
TpeGoBaHus,
[IpakTuueckoe 3anstue Ne 14 VYK-1 Ompoc/ 2
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Ne 1 HazBaHme JeKuuMii/ ®opmupyem Bux
Ne JIa0OPaTOPHBIX/ ble Koua-Bo
n/n N paznena NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOIBHOTO | ) o
sansTHil " MeponpHsITHS

npeabsBiasiembie K | [Togbop snemeHToB | (VK-1.4) JTUCKYCCHUS

HUM. BHYTPUCTAHI[UOHHBIX [TKoc-3

Tema 7.2, | TpyOOIIPOBOIHBIX (TTKoc-3.1;

BHyTpucTaHIIMOHHBI | KOMMyHHKanuii ~ HacocHbx | [1Koc-3.4;)

€ TpyOONpPOBOJHBIC | CTAHITUH. [TKoc-4

KOMMYHHKAIUU Beibop nmmamerpa, wuucna | ([1Koc-4.3;

HACOCHBIX CTAHIIMH | HUTOK u marepuana | [1Koc-4.5;)

Tema 7.3 | HAIOPHBIX BCACHIBAIOLUX U

Onpenenenue MOJIBOSIIUX TPYOOIIPOBOJOB

auamerpa u | TpeboBanust K  yKJIaJke

MaTtepuana TpyOOIpOBOIOB

HaIlOpPHOTO

TpyOOIIPOBOJIOB.

8 8. Boxo3zabopHble, BOAOBBINYCKHbIC H PHI003AIIMTHBIE COOPYKEHUSI HACOCHBIX CTAHIMI
Tema 8.1. | Ilpaktuueckoe 3anstue Neld YK-1 Ompoc/ 2
Bonozabopubie Beibop tuma Bomozabopuoro | (VK-1.4) JTUCKYCCHUS
COOPYKEHHI COOPYKEHHS, €ro [MKoc-3
HACOCHBIX CTaHIMH. | KOMIMOHOBKa ¢ ruapoysiom | (ITKoc-3.1;

Tema 8.2 | HacocHOM cranimu. | [1Koc-3.4;)
Pri6o3amuTHbIe Onpenenenue OCHOBHBIX [TKoc-4
COOPYKEHHS U | pa3MepoB Bojio3abopuoro | (ITKoc-4.3;
yCTpoHcTBa coopyxenusi. Boibop tima u | [1Koc-4.5;)
HACOCHBIX CTaHIMM. | pacuer PBHIOO3AIUTHBIX
Tema 8.3 | coopyKEeHHId U  YCTpOMCTB
BOJIOBBIITYCKHBIE HACOCHOM CTaHIUU.
COOPYKECHHUSI Bri6op THUIIA
HACOCHBIX CTaHIMI. | BOJAOBBIIYCKHOIO

COOpYKEHUA HAaCOCHOU

CTaHIIUH, KOMITOHOBKA,

OIpEECIIEHUE Pa3MEPOB.

9 9. BcnoMorarteibHoe 000py10BaHUE HACOCHBIX CTAHIMI
Tema 9.1. [TpakTudeckoe 3ansTre Nol6 YK-1 Omnpoc/ 2
BcnomorarensHoe BcnomorarensHoe (YK-1.4) IHUCKyCCUs
TUAPOMEXaHUYECKOE | YHEPTETUYECKOE IMKoc-3
obopymoBaHue 000py0BaHNE HACOCHBIX (ITKoc-3.1;
HAaCOCHBIX CTAaHLHUW. | CTAHILIMM. [MKoc-3.4;)
Tema 9.2. BcnomorarensHoe [TKoc-4
BcnomorarensHoe MEXaHHYECKOe (TTKoc-4.3;
SHEPTreTUYECKOe 000py0BaHNE HACOCHBIX [MKoc-4.5;)
obopymoBaHue CTaHIIUH.
HAaCOCHBIX CTAHLIUM.
Tema 9.3.
BcnomorarensHoe
MEXaHHYECKOe
obopymoBaHue
HAaCOCHBIX CTaHLIHM.

10 10. IlepenBukHbIE M APYTHEe TUNIBI HACOCHBIX CTAHIMI
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Ne 1 HazBaHme JeKuuMii/ ®opmupyem Bux
Ne JIa0OPaTOPHBIX/ ble Koua-Bo
n/n N paznena NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOIBHOTO | ) o
sansTHil " MeponpHsITHS
Tema 10.1. | IlpakTuaeckoe 3anstue Nel7 YK-1 Ompoc/ 2
[TepenBuxHBIC [TepenBr>KHBIE HACOCHBIE (YK-1.4) JTUCKYCCHS
HACOCHBIE CTAHIIUU U | CTAaHIIUU U YCTAHOBKH. [TKoc-3
YCTaHOBKHU. Hacocnble cranuuu u (TTKoc-3.1;
Tema 10.2. YCTaHOBKH JIJIs1 3a00pa ITKoc-3.4;)
Hacocnble cranuun | moa3emMHbIx BoA. biodHo- [TIKoc-4
Y YCTaHOBKHU JUIS KOMILUIEKTHbIE HACOCHBIE (ITKoc-4.3;
3a00pa MOI3eMHBIX craaruu (BKHC) u np. [1Koc-4.5;)
BoJa. biouyHo-
KOMIUICKTHBIC
HACOCHBIE CTAHIIUU
(BKHC) u ap.
11 11.YcaoBust IKCILIYaTAIIMM HACOCHBIX CTAHIIMIA
Tema 11.1. | Ilpaktrueckoe 3austue Nel8 YK-1 Omnpoc/ 2
O6cnyxuBanue OO6cnyxrBaHUE HACOCHBIX (YK-1.4) TICKYCCHST
HACOCHBIX YCTaHOBOK B ITpoLIecce [TKoc-3
YCTaHOBOK B | OKCIUTyaTaIlHy. (TTKoc-3.1;
mporecce ITKoc-3.4;)
JKCIUTyaTalUu. [1IKoc-4
(ITKoc-4.3;
[MKoc-4.5;)
Tabnuua 5
Hepequb BOIIPOCOB IJId CAMOCTOATECJIbHOI0 M3YUYCHUA TUCIHUIIJIUHDBI
Ne Ilepeyenn paccMaTpuBaeMbIX BOMPOCOB 1JIs Koxa-Bo
Ne pazznena u Tembl
n/n CaMOCTOSITEIbHOT0 H3YYeHH 4yacoB
1 2. JlonacTHBIE HACOCHI
Tema 2.4. | Teopust monoOusi JIOMACTHBIX HacocoB. [IpuumHbI
XapaKTepUCTUKH BO3HHKHOBEHHUS KaBUTAITUH B JIOMACTHBIX HAacocax. Mepbl
JIOTIACTHBIX HACOCOB. O00prObI ¢ kaBuTanmei. OmnpenencHUe KaBUTAIIUU.
Tema 2.5. Teopus | XapaKTe€pUCTHUKH JIOTACTHBIX HACOCOB
nmonobust  JonacTHeIX | (Peanuzyemvie  komnemenyuu — YK-1 — (unouxamop 20
HaCOCOB. oocmudicenus komnemenyuu YK-1.4); TIKoc-3 (unouxamop
Tema 2.6. KaBuranus B | docmuoicenusi komnemenyuu I1Koc-3.1; I1Koc-3.4; I[IKoc-
JIOTIACTHBIX HACOCAX. 3.5) IIKoc-4 (unouxamop oocmudicenuss KoMnemeHyuu
IIKoc-4.1; I[IKoc-4.3; [IKoc-4.5))
2 3. Jlpyrue THIbI HACOCOB W BOJONOIbEMHUKOB
Tema 3.1. | Knaccudukanus, TpUHIUN IEHCTBUS, KOHCTPYKIHS U
Knaccudukanus, o0jacTb  MPUMEHEHMs]  MOPIIHEBBIX,  BUXPEBBIX,
MPUHINI ~ JIEHCTBUS, | IIIHEKOBBIX, BUOPAIIMOHHBIX U CTPYHHBIX HACOCOB.
KOHCTPYKITUS u | (Peanuzyemvie  xkomnemenyuu  YK-1 — (unouxamop 5
obnacth mnpuMeHeHUs | docmudicenus komnemenyuu YK-1.4); TTIKoc-3 (unouxamop
JIPYTUX TUIBI HACOCOB | docmudicenus komnemenyuu [1Koc-3.1; I1Koc-3.4; IIKoc-
1 BoJoNObeMHUKOB | 3.5) [1Koc-4 (unouxamop odocmudicenusi KomnemeHyuu
IIKoc-4.1; I[TIKoc-4.3; [IKoc-4.5))
3 9. BcnoMoraresibHOe 000pPy10BaHUE HACOCHBIX CTAHIIUI
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Ne Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIA Koxa-Bo
Ne paznena u TeMbl
n/n CaMOCTOSITEIbHOT0 H3YYeHHS 4yacoB
Tema 9.1. BcnomorarenbHoe THAPOMEXaHUYECKOE 00OPYOBaHME.
Bcenomorarensnoe Tunsl, Haznauenwe. Ilogbop  BcrmomoraTenbHOTO
THIPOMEXaHUYECKOe | THIPOMEXaHHUYECKOTO 000pyI0BaHUS
o0opynoBaHue BcenomorarenbHoe sHEepreTuyeckoe 000pyI0BaHue,
HACOCHBIX CTaHLIUH. TUTIBI, Ha3HaYeHue. [lonoop BcmoMorareabHOro
Tema 9.2. SHEPTeTUYECKOr0 000pyAOBaHUS
BcnomorarensHoe BcenomorarenbHoe MexaHH4eckoe 000pyOBaHUE, THUIIBL,
SHEPreTHYECKOe HazHaueHue, [lonGop BcrmomoraTebHOro MEXaHHMYECKOT O 6
o0opyaoBaHue 000pyI0BaHUS
HACOCHBIX CTaHIIUH. (Peanuszyemvle KoMnemeHyuu VK-1(unouxamop
Tema 9.3. | oocmuoicenus KOMnemeHyuu VK-1.4); I1Koc-3
BcnomorarensHoe (unouxamop  oocmuorcenuss  komnemenyuu I1Koc-3.1;
MEXaHUYECKOE IIKoc-3.4;);I1Koc-4 (unouxamop 00CMUMHCEHUSL
o0opynoBaHue xomnemenyuu I[1Koc-4.3; I[IKoc-4.5;)
HACOCHBIX CTaHILIMM.
4 10. IlepenBukHbIEe M APYTrHe THIIBI HACOCHBIX CTAHIMI
Tema 10.1. Tunsl, KOHCTPYKIMS, YCIOBUS IPUMEHEHUS
[lepenBuxHbIC Tunel, KOHCTPYKIMS, YCIOBUS TPUMEHEHUS
HACOCHBIC CTAaHIUU U | (Peanuzyemvle KoMnemenyuu VK-1(unouxamop
YCTaHOBKH. O0CMUMCEeHUs KoMnemeHyuu VK-1.4); IIKoc-3
Tema 10.2. Hacocubie | (unouxamop oocmuoicenusi  komnemenyuu I[1Koc-3.1;
CTaHIMU ¥ ycTaHOBKH | [TKoc-3.4;);[1Koc-4 (unouxamop docmudicenust 6
TUTSt 3abopa | komnemenyuu [1Koc-4.3; I1Koc-4.5;)
MO/I3EMHBIX BO/I.
bioyHO-KOMIIEKTHBIE
HACOCHBIE  CTaHIIMH
(BKHC) u ap.
5 11. YcaoBus 3KCILIyaTAllUM HACOCHBIX CTAHIUH
Tema 11.1.. | [TonroroBka HAacOCHOM YCTAHOBKHM K OKCIUTyaTallUH.
OO0cmyxuBaHUE Bunbt PEMOHTOB. YcnoBus IKCILTyaTaIluu
HACOCHBIX YCTaHOBOK | BCIIOMOTaTEIbHOTO o0opymoBaHus, KOHTPOJIbHO-
B mporiecce | u3MepuTenpHol  anmapartypel.  [Ipodunakruueckue
JKCILTyaTaluu. OCMOTpPBI M TPOBEpKkH oOopynoBanusi. KoHcepsamus,
XpaHEHUE, PEBU3US M PACKOHCEPBAIHUS OO0OPYIOBAHUS 5
HACOCHOU CTaHIIUU.
(Peanuszyemvle KoMnemeHyuu VK-1(unouxamop
0ocmudiceHuss  KOMNemeHyuu VK-1.4); ITKoc-3
(unouxamop  oocmuorcenuss  komnemenyuu I1Koc-3.1;
IIKoc-3.4;);I1Koc-4 (unouxamop 00CMUICEHUS.
xomnemenyuu [1Koc-4.3; I[1Koc-4.5;)
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabnuma 6
le/IMeHeHI/Ie AKTUBHBLIX 1 HHTCPAKTHUBHBIX OﬁpaSOBaTeJII)HI)IX TEXHOJIOT Ui
e HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX U
/i Tema u popma 3ansaTHS HHTEPAKTUBHBIX Oﬁpa?.j)BaTe.]IbeIX

TEXHOJIOTHH

1 | JlomacTHbBIE HACOCHI I13 | PaGoTa B MaJIbIX rpymmax

2 | JlonacTHBIE HACOCHI JI | IlpobaemHas Jiekuus

3 | Apyrue tumel HacocoB U | II3 | PaGora B ManbIx rpymnmax
BOJIOIIOIEMHUKOB

4 | 31aHus HACOCHBIX CTAaHLIUN JI | JIexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMU

omnOKaMu

5 | BHyTpucTaHIMOHHBIE [13 | PaGota B MasibIxX rpymnmnax
TpyOOIIPOBOIHBIE
KOMMYHHUKAIUH HACOCHBIX
CTaHIUH

6 | Ompenenenne  gumamerpa U | JI | Jleknus ¢ 3apanee 3aruiaHUpOBaHHBIMH
MaTepuaia HaIlOPHOTO omnoKkaMu
TpyOOIpoBoia

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS ATTECTALMS 10
HUTOraM OCBOCHHUSA M CHUIIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUA WJIH HHbIE MATEPHUAJIbI,
He00X0AuMBbIe /1151 OIleHKU 3HAHM, YMEHUd ¥ HABBIKOB U (WJIH) ONbITA
NesITeJIbHOCTH

1. Ilpumepnuie 6onpocwl K OucKyccuu no OUCUUNIUHE

Tema 1.2. TloHsTHS: «KHACOCY, KHACOCHBIN arperary, «HacOCHasi CTaHIUS.

-KaKUM TPeOOBaHUSM JOJIKHBI YAOBIETBOPATH HACOCHI?

Tema.2.1. Knaccudukarusi JTOMACTHBIX HACOCOB, KOHCTPYKIMSI H HX
MapKHUPOBKaA.

-B YEM 3aKJII0YAETCs CXOACTBO U paszinuue HacocoB tuna /| u tuna K?

Tema 2.2. [lpuHumn aevcTBUs LICHTPOOEIKHOTO HAcoOca.

-korja Oojiee Ba)KHOM XapaKTEPUCTUKOM JIOMACTHOTO Hacoca SBISETCS
pa3BHUBaeMoOe JaBJieHHE, a HE HAMOop

Tema 2.4. XapakTepUCTUKH JIOTIACTHBIX HACOCOB.

U1 KaKWX IIeJIe MPUMEHSIOT TapauielIbHyI0 pa0oTy HACOCOB, M KaKUe
(bakTOpHI IPU ITOM HAJO YUUTHIBATH?

-C KaKO#l UEJbI0 JIONACTHBIE HACOCHI MOJKIIOYAIOTCS MOCIEAOBATEIbHO, U
Kakue (haKTOPhI MPU ITOM HEOOXOANUMO YUUTHIBATH?

Tema 2.5. Teopus nooOus JOMACTHRIX HACOCOB.

-JI7ISl KaKUX IIeJIed Ha TPAKTUKE MCIOJB3YeTCS TEOpHUs MOJ00Us JTOTAaCTHBIX
HAaCOCOB.

Tema 2.6. KaBurtanus B JIOIIACTHBIX Hacocax
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-B KaKUX CJIy4yasX B HACOCaxX BO3HUKAIOT KABUTAIMOHHBIE MIPOLIECCHI?

Tema 4.2. Cxembl TUIPOY3JIOB HACOCHBIX CTAHIIMIA.

-Kakue TpeOOBaHUSIM JOJDKHBI TMPEIBABISITECA K THUAPOY3Ty HACOCHOM
CTaHIU?

Tema 5.1. OcHOBHOE THAPOMEXaHUYECKOE 000pYI0BaHHUE.

-Kakue  TpeOOBaHUSIM  JOJDKHBI  MPEIbABISATHCA K  OCHOBHOMY
TUAPOMEXAHUYECKOMY 000PYI0BaHUIO HACOCHOM CTaHIUU?

-kakue (paxtopel mo BameMy MHEHHIO MOTYT HEOOXOJMMO YUUTHIBAThH MPHU
OTIPE/ICJICHUE PACUCTHBIX W TOJaYM M KOJMYECTBA OCHOBHBIX HACOCOB MpH
3a1aHHOM Tpaduke BOIONIOTPEOICHMS?

Tema 6.1 HaznaueHue 31aHUN HACOCHBIX CTAHIIMN U WX KJiIacCH(UKAIMS 1O
Pa3IMYHBIM MMPU3HAKAM.

-Kakue YcIIoBHs 1Mo Bamiemy MHEHHIO BIMSIIOT Ha BBIOOp THIIA 3JIaHHS
HACOCHBIE CTaHIH?

Tema 7.1. Ha3HaueHue HANOPHBIX, BCACBIBAOIIMX W MOABOIAIINX
TpyOOIIPOBOAOB U TpeOOBaHUS, IPEABIBIISIEMbIC K HUM.

-Kakue TpeOOBaHUSI TPEABSABIAIOTCA K BCACHIBAIOIIUM U TOABOJSIIUM
TpyOONpOBOAaM HACOCHBIE CTAHIIUU ?

-Kakue (paKTophbl HAJIO YUUTHIBATH MO BallleMy MHEHHIO MpU ONpeacsiCHUE
AKOHOMMYECKH HaUBBITOJHEHIIIETO TUaMeTpa HallOpHOTo TpyOompoBoaa?

Tema 8.1. BoozabopHbie COOPYKEHUN HACOCHBIX CTaHITUH.

-kakue (akrtopel mo BamiemMy MHEHHWIO MOTYT BJIUATH Ha BBIOOp THIIA
BOJ103a00PHOTO COOPY>KEHUS HACOCHOM CTAHIIMH €ro KOMIIOHOBKY CO 3JaHHEM
HACOCHOM CTaHIUH?

Tema 8.3. BOOOBBIITYCKHBIE COOPYKEHHSI HACOCHBIX CTAHIIUM.

-kakue (akrtopel mo BamiemMy MHEHHWIO MOTYT BJIMSATH Ha BBIOOp THIA
BOJIOBBIITYCKHbBIC COOPYKECHHUS?

Tema 9.1. BcmomoratenbHOE THAPOMEXaHUIECKOE 000PYI0BaHUE HACOCHBIX
CTaHIIUH.

-KaKo€ BCIIOMOTATeJIbHOE THUPOMEXaHUYECKoe 00opyaoBaHue Mo Bamemy
MHEHHIO TpeOyeTCs IPU HATMYUH TOI3€MHON YaCTH 3/1aHUSI HACOCHBIE CTAHIIUU?

Tema 10.1. 1TepenBuKHbBIC HACOCHBIE CTAHIIUN U YCTAHOBKH.

-IIPU KaKUX YCJOBHUSA 1EJIECO00Pa3HO MPUMEHSTh MEPEABUKHBIE HACOCHBIC
CTaHIUH?

2. Ilpumepvl mecmos 0na meKyuiezo u RPOMeHCymouHo20 KOHmMpPOo.isa 3HAHUIL NO
oucyunaune Hacocwvl u nacocnvie cmanyuu

1. U3 kaKuX COCTAaBHBIX YAaCTEH COCTOUT HACOCHASI YCTAHOBKA
@) Hacoca, 3anopHOL AapMamypol;
0) Hacoca, ecacviéarouleco u HanOPHO2o Mpyoonpoeooa;
8) Hacoca, 8cacvleaue2o U HAanOPHO20 MpPyoONPo8ooOa ¢ ApMamypou,
2) HACOCHO20 azpe2ama, 8cachleare2o U HanopHo2o0 mpyoonpoeooa ¢
apmamypou u usmepumenbHulMu npudoOpamu.
2. B kaKkux eIuHUIIAX U3MepPsieTcs JaBjieHne B cucteMe ndmepenusi CU?
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a) 6 nackausx,
0) 8 0XHCOVIAX;
8) 8 bapax;
2) 8 cmokcax.
3. Kakoe naByieHne 00bIYHO MOKA3bIBAET MAHOMETP?
a) abconomuoe;
0) uzbvimounoe;
8) ammocgepHoe;
2) oasieHue 8aKyyma.
4, Pacxoa moToka 0003Ha4YaeTcs JaTHHCKOH 0YKBOii
a) Q;
0)V;
8) P;
2) H.

5. MomHoOCTD, KOTOpAasi MepeaaeTcs OT ABUTaTeNIsA K Bajy Hacoca
Ha3bIBaeTCs
@) none3nas MOUHOCMb,
0) n00B8edeHHAaAs MOWHOCHIb,
8) euodpasIuiecKas MOUHOCHb,
2) MexaHuyeckas MOuHOCMb.
6. MOIHOCTH, KOTOPasi OTBOAUTCH OT HACOCA B BH/I€ MOTOKA KHIAKOCTH
MO/ 1aBJICHHEM HA3bIBAETCS
@) N00BeOeHHAsI MOUWHOCb,
0) none3nas MOWHOCMb,
8) eudpasiuveckas MOUHOCMb,
2) MexaHuyecKas MOWHOCMb.

7. F'eomeTpuyecKkasi BLICOTA BCACHIBAHHS
a) paccmosinue no 8epmuKaIU Om YpPosHs 800bl 8 000UCHOYHUKE 00 YPOBHS 800bL
8000NPUEMHUKE
0) paccmosinue no 8epmuKail Om YposHs 800bl 8 B00OUCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8epMmMUKaIL Om YPoBHs 800bl 800ONPUEMHUKE 00 OCU HACOCA
2) paccmosHue no 6epmuKaiIu Om oCu HACOca 00 YPOBHSL 800bl 8 00OUCTOYHUKE

8. reoMmeTpruecKasi BbICOTAa HATHETAHUS

a) pacCTOSTHUE TI0 BEPTUKAIA OT YPOBHS BOJBI B BOJOUCTOYHUKE JI0 YPOBHS BOJIBI

BOJIOTIPUEMHUKE

0) paccmosnue no 6epMuKaIU Om yposHs 600bl 8 B00OUCMOYHUKE 00 OCU HACOCA

8) paccmosiHue no 8ePMUKAIU OM YPOBHS 800bl B00ONPUEMHUKE 00 OCU HACOCA

2) paccmosHue no 6epmuKaiIu Om 0CU HAcoca 00 YPOBHsL 600bl 8 B000UCTNOUHUKE

0) paccmosinue no 8epmuKaIl Om 0CU HAcoca 00 YPOBHS 800bl 8 B0OONPUEMHUKE
9. 'eomeTpHuyeckasi BbICOTA NMOIbeMAa

a) paccmosinue no 8epmuKa Om YpPosHs 800bl 8 B000NPUEMHUKE 00 YPOBHSL 800bl

8000UCMOYHUKE
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0) paccmosinue no 8epmuKaiu Om YposHs 800bl 8 B0OOUCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8epmMuKanU Om ypo8Hs 600bl 6000NPUEMHUKE 00 OCU HACOCA
2) paccmosnue no 6epmMuKaIu om 0CU HAcoca 00 YPOBHsL 800bl 8 8000UCTNOUHUKE
0) paccmosinue no 8epmuKa Om 0CU Hacoca 00 YPOB8Hs 800bl 8 B000ONPUEMHUKE
10. 'mapaBaMYecKUMH MAIIITHHAMYI HA3BIBAIOT
@) MawuHsl, 8bIpAbamMbIBAIOWUE IHEPLUIO U COODWalOuUe ee HCUOKOCTU,
0) MawuHvl, KOMopwvle cooOWAIM NPOXOOAUell Yepe3 HUX HCUOKOCHU
MEXAHUYECKYI0 SHEPeUI0, TUOO NOLYYAIOM OM HCUOKOCHU YACHb dHEPSUU U
nepeoarom ee paboyum opeaHam,
8) MAUUHBL, CNOCOOHBIE pabOmMams MObKO NPU UX NOJHOM NOSPYHCEHUU 8
HCUOKOCTL C COOOWEHUEM UM MEXAHUYECKOU IHepaUU npuood;
2) MAWUHbBL, COCOUHSIOUWUECS MeAHCOY CODOU cucmemoil mpyoonposooos, no
KOMOPbIM 08UIHCEMCS pabouas HCUOKOCHb, OMOAOWASL SHEPIUIO.
11. OceBble HacOChI, B KOTOPBIX IOJIOKEHHUE JIONAcTell padoyero Koseca
He U3MeHsIeTCsl Ha3bIBaeTcsl
a) cmayuoHapHo-10NaACmMHbIM,
0) HenoBOPOMHO-IONACHIHBIM,
8) JHCECMKONONACHHBIM,
2) JHCecmKO8UHMOBLIM.
12. B 10BOPOTHO-10MACTHBIX HACOCAX OBOPOTOM JIONACTEI
peryJjaupyercsi
@) NYIbCayuIo HCUOKOCMU HA 8bIX00€ U3 HACOCA,
0) ckopocmu épaujeHust ronacmetl,
8) Hanpasienue nooadu HCUOKOCMU,
2) nooaua HcuoKoCmu.
13. Oobemublii KITJI Hacoca oTpakaeT noTepu MOIIHOCTH, CBSI3aHHbIE
@) ¢ BHYMpPEeHHUMU NepemoKamu HCUOKOCMU GHYMPU HACOCA Yepe3 3a30Pbl
HOOBUMNCHBIX INEMEHINO8,
0) ¢ 8O3HUKHOBEHUEM CUTIbL MPEHUSL MeHCOY NOOBUNCHBIMU IJIEMEHMAMU HACOCA;
8) ¢ dehopmayuel nomoka paboueli HeCUOKOCMU 8 HACOCE U C MPeHUEeM HCUOKOCU
0 CMeHKU NPOMOYHOU 4acmiL,
2) C HeNOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMamelbHOM mpyoonpoeooe.
14. Mexanuveckuii KII/[ Hacoca oTpaxaeTr noTepu MOIIHOCTH,
CBSI3aHHbIE
@) ¢ BHYMpPEeHHUMU NepemeyKamu HCUOKOCMU HYMPU HACOCA Yepe3 3a30Pbl
HOOBUMNCHBIX INEMEHINO8B,
0) ¢ 6O3HUKHOBEHUEM CUIbL MPEHUsL MeHCOY NOOBUNCHBIMU IJIEMEHMAMU HACOCA;
8) ¢ 0egpopmayueti nomoka padoueti HUOKOCMU 8 HACOCEe U C MPEeHUeM HCUOKOCU
0 CmeHKU 2uopoannapama,
2) C HeNOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMamelbHOM mpyodonpogooe.
15. I'mapaBaunyeckuii KII/[ nacoca orpakaer morepu MOIIHOCTH,
CBsI3aHHbIE
@) ¢ BHYMpPEeHHUMU NepemeyKamu HCUOKOCMU 8HYMPU HACOCA Yepe3 3a30Pbl
NOOBUICHBIX INEMEHNO8,
0) ¢ BO3HUKHOBEHUEM CUTIbL MPEHUSL MEeHCOY NOOBUICHBIMU DIIEMEHMAMU HACOCA;
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8) ¢ dehopmayueti nomoka paboueli HCUOKOCMU 8 HACOCE U C MPeHUEeM HCUOKOCTU
0 CmeHKu 2uopoannapama,
2) ¢ HeNOCMOSIHHBIM PACX000M HCUOKOCMU 8 HACHEMAMeIbHOM MpPyOonpo8ooe.
16. XapakTepucTHKOIi Hacoca Ha3bIBaeTCs
@) 3a8UCUMOCTb USMEHEHUsI 0ABIeHUsl U paAcX00a NPU USMEHeHUU YaCmOombl
epaujenus 8ana;
0) e2o0 ceomempuyecKue XapaKmepucmuxu,
8) €20 mexHuuecKue XapaKkmepucmurku: HOMUHAIbHOE 0deleHue, pacxoo u
yacmoma spawjenus eana, KI1/[;
2) 3asucumocmo Hanopa, mowrocmu u KIIJ] nacoca om e2o nooauu npu
NOCMOSIHHOU Yacmome 8paujerus 84a.d.
17. Touka nepeceyenusi KpuBOil NOTPeOHOI0 HAMIOPA €
XapaKTePUCTHKON HACOCA HA3BIBAETCHA
@) MOYKOU ONMUMATLHOU pabombl,
0) pabouell MoyKolu,
8) MOuUKoU nooau;
2) MoYKol Hanopa.
18. XapakTepucTHKA MOCJI€I0BATEILHOT0 COIMHEHUS HECKOJIbKHUX
TPYOOINPOBOIOB OIpe/IeIsAeTCsl
a) nepeceueruem XapaKmepucmuku Hacoca ¢ Kpugotl nompedHo2o Hanopa,
0) crodceHuem abcyuce Xapakmepucmux Kaxcoo2o mpyoonposooa;
8) YMHOJICEHUEM OPOUHAM XAPAKMEPUCTNUK KAAHCO020 MPYOONposooa Ha 0oLl
pPacxoo HcuoKocmu;
2) CllodICeHUeM OpOUHAM XaAPaKmepucmuK Kaircoo2o mpyoonposooa.
19. Ha3oBuTeE crIOCOOBI peryJiMpoBaHUs PeKUMA PadoThl
LHEHTPOOEKHOT0 HACOCA, He MpuBoAsimue K cHukennto K111,
a) obmouxu pabouezo Koneca,
0) Opoccenuposarnusi;
8) U3MeHeHUe YaCmombl 8PAUIeHUSL,
2) ) usmMeHeHus yana yCmaHo8Ku 1onacmetl.
20. HazoBuTe cioco0bI peryJinpoBaHus peskuMa padoThl
’KeCTKOJIOMIACTHOT0 0CEBOr0 Hacoca.
a) oomouxa paboue2o Koaeca,
0) Opoccenuposarnusi;
8) U3MeHeHUsl yela YCMAaHO8KU J1Ionacmetl
21. HazoBuTe (paKkTOpPHI, BJAUSIONINE HA BOSHUKHOBEHHE KABUTAIINH B
Hacoce
@) nosviuieHue yposHs 600bl 8 B0OOUCHOYHUKE,
0) noHudiceHue YPoBHs 800bl 8 B0OOUCMOUHUKE,
8) nosvluleHue YypoBHs 800bl 8 BOOONPUEMHUKE;
2) noswviulerue yposHs 600bl 8 B000UCOYHUKE U B6000NPUEMHUKE,
0) noHudiceHuUe YPosHs 800bl 8 B00ONPUEMHUKE.
22. Hacoc, B KOTOPOM KHKOCTH MepeMeliaeTcs noj aeicTreueM
HEeHTPOOEKHBIX CHJI, Ha3bIBAETCS

25



@) 1ONACMHOU YeHMPOOEIHCHBILL HACOC,
6) 10onacmHoll 0Ccesoll HAcoc,
8) NOPUIHEBOU HACOC YEHMPOOEHCHO20 OeliCMBUs;
2) ougpepenyuanvHolil yeHmpoobeNCHblU HACOC.
23. B nopuiHeBoM Hacoce MPOCTOro JeiCTBHSI OTHOMY 000POTY
JABUTATEJIsI COOTBETCTBYET
a) yemuvlpe x00a NOPUIHSL,
0) 00uH X00 NOPUIHsL,
8) 08a Xx00a NOPULHsL;
2) NOJI0BUHA X00A NOPULHSL.
24. HenoJiHOTA 3am0JIHeHUs1 paboueii kKaMepbl MOPIIHEBBIX HACOCOB
@) yMeHbuaem HepasHOMEPHOCHb HOOAYU,
0) ycmpausiem ymeuxu JdcuoKocmu u3 paboueti kKamepul,
8) CHUdICaem OelcmeumenbHyo nooaiy Hacoca,
2) ycmpaHsem Hec80espeMeHHOCb 3aKPbIMUsL KIANaHOos.
25. B nopuiHeBoM Hacoce MPOCTOro JeiicTBUS OJTHOMY X0y MOPIIHSA
COOTBETCTBYET
@) MOJILKO Npoyecc 8Cacbl8aHus;
6) mobKo npoyecc HacHeMmanusl,
8) npoyecc 6cacvl8anus Ul HaeHeMaHusl,
2) HU 00UH npoyecc He BbINOJHAENCS NOJIHOCIbIO.
26. Kakoe 000py10BaHUIO0 HACOCHOW CTAHIIMH OTHOCH K
BCIIOMOTaTeJIbHOMY I'MJIPOMeXaHu4YecKkoMy?
@) OpeHadiCHAsl, NPOMUBONONCAPHAS U OCYUUMENbHAS CUCEMA, 8AKYYM-
cucmema;
0) OpeHadxscHas, nNPOMUBONONCAPHASL, MACTIOCUCTNEMA, CUCEMA BEHMUNAYUU,
8) OpeHadiCHAas, OCYUUMENbHASA U 8AKYYM-CUCEMA;
2) OpeHadMdCHAs, OCYUUMENbHASL U 8AKYYM-CUCTNEMA, CUCEMA OXIAHCOEHUSL.
27. IIpn KaKuX yCJI0BHAX BO3MOKHO IPUMEHEHUE BOJOBBIILYCKHOI'0
coopy:keHusi cupoHHoro tuna?
a) 3apsoke cughoHa 60008bINYCKA U KOJIEOAHUSX YPOBHEL 800bL 8
sooonpuemHuexe He bonee Sm;
0) npu OMHOCUMENbHO HEOONbUUX SUOPABTUYECKUX NOMePsX 8 CUPOHEe U
KONeOaHUsIX yposHell 8600bl 8 8000NpUEMHUeEKe He Doiee M,
8) 3apsioke cughona 60008bINYCKA U KONEOAHUAX YPOBHE 800bl 8 00ONPUEMHUEKE
oonee Sm;
28. YaiapHasi BOJIHA IPM THAPABJIMYECKOM yAape 3TO
a) obaracms, 8 KOMOPOU NPOUCXOOUM YBeNUYeHUE 0ABNIEeHUs,
0) obacmy, 8 KOMOPOU HaCMUYbL HCUOKOCMU YOAPAIOMCS Opye 0 Opyea;
8) BOIHA 8 BUOE CHCAMO20 0OBbEMA HCUOKOCTU,
2) obnacms, 8 KOMOPOU HCUOKOCHb Yoapsiem 0 CMeHKU mpyoonposood.
29. Pe3koe nmoBbIlIeHNE JABJICHUS, BOSHHUKAKOIEE B HAIOPHOM
TpyOonpoBoie NPU BHE3ANTHOM TOPMOKEeHUH padoueii :KUTKOCTH HA3bIBAETCS
a) eudpasIuyecKum yoapom;
0) eudpasIUYecKuUM HANoOpPoM;
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8) euopasIUUecKuUM CKaA4KoM,
2) 2UOPABIUYECKUL NPBIJHCOK.
30. Yo onpenessieT BLIOOP YHCJIa HUTOK HATIOPHOTO TPyOonposoaa?
a) eerudUHa ouamempa u 2uopasiuiecKue nomepu 8 mpyoonpogooe;
O YuCno azpe2amos HACOCHOU CMAHYUU U 8eTUYUHA OUAMEMPA,
8) Munom 30anusi HACOCHOU CIMAHYUU,
2) YuUcno azpe2amos HACOCHOU CIMAHYUU U OJIUHA HANOPHO20 MPYOONPOB8OOa
31. Yem oTiiM4aKOTCs BCachbIBalOUIUe TPYOONIPOBOABI OT
MOJABOASAIIMNX?;
a) GeUYUHOU duamempa u uopasIudecKuMu nomepsamu 8 mpyoonposooe;
0) oasnenuem 8 mpyoonposooe u Mamepuaiom CMmeHoK,
8) pacnonodicenuem K yposHio 800bl 8 B0OOUCMOUHUKE U OAGIeHUEeM 8
mpybonposooe;
2) OnuHoU mpybonposooa.
32. Kakue (pakTOpbI BIAUAIOT HA BHIOOP THUIIA 3AAHUS HACOCHOM
CTAHIIUM;
@) mun Hacoca, n0Oaya HACOCA 2e0MempuUlecKkas 8biCOMa 6CACLIBANUS,
amMnaumyoa Koieoanuil ypogteti 600vl 8 8000UCMOUHUKE;
6) mun Hacoca, nooaya HAcoca 2eoMempuiecKas 8blCOMa HacHemaHus,
amnaumyoa Koiebanuii ypogHei 600bl 8 6000UCHOYHUKE,
8) YUCIO U NOOAYA HACOCA 2e0MEeMPULeCKasl 8bICOMA BCACLIBAHUS, AMNIUMYOA
Ko1ebaHull yposuell 600bl 8 B000UCMOYHUKE.
33. Kakue MeTobl HCIOJIb3YIOTCS NMPHU MOA00Pe KeCTKOJIONMACTHOT 0
0CeBOro Hacoca?
a) obmouxa paboueeo Koneca;
0) Opoccenuposarnusi;
8) U3MeHeHUs yeia YCMAaHo8KU 1onacmeti,
34. Kaxkue MeToabl 10pad0TKH He MpUBOAsiHe K cHIKeHn0 KIT/]
HCIOJIB3YIOTCS NIPH NMOAOOPe HEeHTPOOEeKHOI0 Hacoca?
a) obmouxu paboueeo Koneca;
0) Opoccenuposarusi;
8) U3MeHeHuUe Yacmomvl 8PAULCHUS;
2) ) usMeHeHus yaaa yCmaHo8Ku 1onacmetl.

3 Ilpumepnoie 3a0auu no oucuyunaune Hacocovl u HacocHvle cmanyuu

Pa3znes 2. [lapameTpbl HACOCOB.

3aoaua:

Bona 3abupaercs HacocoM 13 BOAOMCTOYHHKA U TTOAACTCS 110 CTaIbLHBIM
TpyOOTIIPOBOaM B BOAOIIPHUEMHHUK COTJIACHO TIPUBEACHHOW HUKE CXCMBI.

Tpebyetcs onpenenuTh HEOOXOAUMBIN JIJIs MOJJa4u BOBI HAIOp Hacoca

HcxonHble TaHHBIE:

- nofasaemslii pacxoa Q = 0,9v%/c

- reo/ie3nydecKkas BeIcoTa nmoabeMa H, = 52mu;

- IWaMEeTp U JIJTMHA BcackIBaroIiero Tpyoomnporoaa D1 = 1w, Ly =35m;
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- TUaMEeTp U JJIMHA HaropHoro Tpyoonposoaa Dy = 0,9m, Ly =400m;

- MECTHBIE TTOTEPH HAMOPA MPUHITH COOTBETCTBEHHO BO BCACHIBAIOIIEM U
HAIIOPHOM TPYOOIpoBoJie paBHBIMU NSy, = 0,27m, N, = 0,3 1m;

- IOTEPH HAIIOpa 10 JUIMHE paccyuTaTh 1o Gopmyne AQ3L

- YAETBHOE COMPOTUBIICHUE TPYOOTIPOBOIa A BCACHIBAIOIIETO U HATIOPHOTO
IPUHATH COOTBETCTBEHHO paBHbIMU A = 0,017, A" = 0,03;

T ﬂ%

- Tia,qsmmka T
Vuy.=0,
2

OtBer H = 53,61m.

OoCb
Hacoca

|| 0,95 d.
0,25 d

Pa3znen 4. XapakTepuCcTHKH JIOMACTHBIX HACOCOB M TPYOOIIPOBOAA

3aoaua 1

1. Boga mogaeTcs o CHCTEME CTAIbHBIX TPYOOIIPOBOIOB THAMETPOM =
500mm, nmaon = 900M Ha BeicOTy 26Mm. TpeOyeTcss HOCTPOUTh XapaKTEPUCTUKY
TpybomnpoBona H,, =f(Q). [lotepu Hanopa no JIHHE TPYOOIPOBOIA PACCUNTATH
o popmyne AQ?L, yaensHOe cOnpOTHBIEHUE TPyOOIPOBOaa A IPHHATH PABHBEIMH
A =0,0578¢*/m®. Mectable notepu Hanopa hm, B TpyOOnpoBo€e MPUHATE
paBHBIMH 10% OT mTOTEpH 110 JJIUHE;

Xapaktepuctuka TpyoonpoBojia

Q, m*/c | 0 | 005|010 | 015 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40
H,,m |260]26,14 |2657 | 27,29 | 28,29 | 29,58 | 31,15 | 33,04 | 35,16

3aoaua 2

2. Bona 3abupaetcs nienTpobexxusiM HacocoMm Mapku /{ —1000 - 40 (14H/]c),
n = 980 06/mun U3 BOJIOMCTOYHUKA U MOJAETCS MO CTaJIbHBIM TPyOOINpOBOJaM B
BOJIONIPUEMHUK XapaKTepPUCTUKA HacOCa MPUBEICHA HUKE.

Tpebyetcs onpenenuTh pexxuM paboThl HACOCA U COOTBETCTBYIOIIYIO €MY
noaayvy, Harop, momHocts u KIT/I.

Hcxonnbie n1aHHbIE:

- TeoJie3ndecKast BpicoTa rmoabeMa H, = 26m;

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

- - IOTEPH HAIOPA 110 JUIMHE PACCUUTATh 110 popmyiae AQL

- YACIBHOE COMPOTUBJICHUE TPYOONPoBOIa A IPUHATH PABHBIMU A =
0,0578¢*/m®;

- MECTHBIC MOTepH Hanopa Nmy, B TpyOONpoBoae NpuHATH paBHbIMU 10% OT
NOTePb M0 JJIMHE;
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Xapaxmepucmuxa nacoca /] —1000 - 40 (14H/Ic), n = 980 o6/mun
OtBert: Q, = 380n/c, H, = 43m

Pa3znen 5. Teopust mogo0us JIOMACTHBIX HACOCOB

3aoaua:
H, M
60
n,% |
w s ——1H-Q J
| — n-Q N, Br
T~
80 — 40 :’ // \\ 220
_ \\ \ L
60 — 30 ,/ ™ I 180
/ <
_ // ] \\ L
02 / /// L 10
7 —
_ / > 1 L
21 N"-Q/ ] L 10
|~
o o L e
0 5 10 150 2 20 a0 ) r I 500 Q, 1/c

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

OmnpenenuTh HEOOXOAMMYIO YaCTOTY BpauieHus Ny Bana Hacoca // —1000 - 40
(14H/[c), n = 980 06/mun, XapakTepUCTUKA KOTOPOTO MPUBEACHA HA PUCYHKE C
TeM, 4TOOBI MPU HOBOH YaCcTOTE HACOC yAOBJIECTBOPSUT pabodunM 3HAUCHUSM Haropa
H,u5 = 33 m n monaue Qs = 350 1/c..

Otset: Ny =941 06/mun

5. Ilpumepnboiii nepeuend 60npocoeé K Ik3ameny no oucuyunaune Hacocol u
HAcoCHble CMAHUUU

1. [TonsaTus: «HACOC», «HACOCHBIA arperar», «HacOCHas YCTAaHOBKa,
«HACOCHAs CTAHIIHSD».
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2. Knaccudukanus HacOCOB U BOJONOIBEMHBIX MAIIMH MO PA3IMYHBIM
npusHakaM. O0IacTy MPUMEHEHHSI HACOCOB Pa3IMYHBIX TUIIOB.

3. Knaccudukanus momacTHBIX HAacOCOB W WX MapkupoBka. OOmacTh
IMPUMEHEHUSI HACOCOB M0 MT0/1a4€ U HAIopy.

4, OCHOBHBIE SHEPreTUYECKHE MapaMeTpbl Hacoca: IMojada, Harop,
noJie3Has U moTpedsieMast MOLTHOCTH, KO3(PPHUIIMEHT MOJIE3HOTO JACHCTBUA.

S. CxeMbl HACOCHBIX YCTaHOBOK. ['eoje3nueckas BbICOTAa MOIBEMA,
r€OMETPUYECKHUE BBICOTHI BCAachlBaHMsS M HarHetanus. [IpuOopbl aiis u3MepeHus
JTABJICHUSI.

6. Cxema HaCOCHOW YCTaHOBKH C MOJIOKUTEIBHON BBICOTON BCAChIBaHUS.
Omnpenenenre Hanopa Hacoca 10 MOKa3aHUSAM U3MEPUTEIbHBIX IPUOOPOB.

7. CxeMa HaCOCHOM YCTaHOBKM C OTPUUATENBHON BBICOTON BCaChIBAHMS.
Omnpenenenre Harmopa Hacoca 10 MOKa3aHUSAM U3MEPUTEIbHBIX PUOOPOB.

8. CxeMa HacocHOW ycTaHOBKHM cu(poHHOro THna. OnpeeneHue Hamnopa
Hacoca Mo MoKa3aHUsIM U3MEPUTEIBHBIX TPUOOPOB.

Q. [lenTpoOeXKHBIE KOHCOJBHBIE HACOCHI: OOJaCTb MPUMEHEHUS,

KOHCTPYKIIUS, JOCTOMHCTBA U HETOCTATKH, MAPKUPOBKA.

10. IlentpoOexHbie HACOCHI C IBYCTOPOHHUM BXOJIOM B pabouee KOJeco:
001acTh MPUMEHEHUS, KOHCTPYKIIUS, TOCTOMHCTBA M HEIOCTATKH, MaPKHUPOBKA.

11. [eHTpoOe’KHbIE MHOTOCTYNEHYAThIE CEKIIMOHHBIE HACOCHL: OOJACTh
IPUMEHEHUs, KOHCTPYKIUS, TOCTOMHCTBA U HEJJOCTATKU, MApKUPOBKA.

12. IlentpoOekHbIe MHOTOCTYMNEHYAThIE HACOCHI C OCEBBIM PazbeMOM
KopIyca: 00JlacTh MPUMEHEHMs, KOHCTPYKIMS, JOCTOMHCTBA M HEJOCTAaTKH,
MapKUpPOBKa.

13. [entpoOexxHbie  (eKkambHbIE HACOCHI:  Ha3HauYeHWe, O00JacTh
IPUMEHEHUs, KOHCTPYKIUS, TOCTOMHCTBA U HEJJOCTATKH.

14. LlentpoOexkHble BepTUKaJIbHbIE HACOCHI: 00JacTb NPUMEHEHUS,
KOHCTPYKIIUS, JOCTOMHCTBA U HEIOCTATKH, MAaPKUPOBKA.

15. OceBble Hacochbl C JKECTKO3AKPEIJIECHHBIMM M  I[OBOPOTHBIMU
JOTACTAMU: 00JIaCTh MPUMEHEHHs, KOHCTPYKIIMS, TOCTOMHCTBA W HEIOCTATKH,
MapKUPOBKA.

16. JlmaroHanbpHble HAcOChl: O0JIACTb MPUMEHEHHUS, KOHCTPYKIHS,
JIOCTOMHCTBA U HEAOCTATKH, MApKHPOBKA.

17. CkBaxXMHHBIE HAacCOChl C TPAHCMHUCCHUOHHBIM BaJIOM M C MHOTPY>KHBIM
AIIEKTpOJBUTaTENIeM: O0O0JacTb TNPUMEHEHHs, KOHCTPYKLHS, JOCTOMHCTBA U
HEJOCTaTKH, MapKUPOBKA.

18. BopokonblieBble BaKyyMHBIE HAcOChl: Ha3HAu€HUE, KOHCTPYKIIHS,
MIPUHIINAT JCUCTBUA.

19. BuxpeBble Hacochl: 00JacTh MPUMEHEHHUS, KOHCTPYKLHUSA, MPHUHIINII
JEUCTBUSL.

20.  CrpyliHble HacOChI: 00JaCTh IPUMEHEHUSI, KOHCTPYKIUS, JOCTOMHCTBA
Y HEJIOCTATKU, IPUHLIMII JEHCTBUSL.

21. BoszayuiHple BOAONOJBEMHHUKH: O0JAaCTh MPUMEHEHUS, IPUHIUI
NENCTBUS, JOCTOMHCTBA U HEAOCTATKU.
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22. llopmHeBble M IUIyHXXEpPHBbIE HACOCHI: 0O0JAcTh MPUMEHEHHS,
KOHCTPYKITUS, IPUHIIUI ICUCTBUS, TOCTOMHCTBA M HEIOCTATKHU.

23. OceBas Harpys3ka: IIPUYHHBI BO3HHKHOBEHUS, CHOCO0bI
YPaBHOBEIIMBAHUS OCEBBIX YCHJIMHA Y Pa3IMYHBIX TUIIOB HACOCOB.

24. IlpuHnun medcTBUS MEHTPOOEKHOTO Hacoca. TeueHue >KUIKOCTH B
KaHaJIax pabodvero Kojieca Mpu OECKOHEYHOM U KOHEYHOM YHCJIC JIOTACTEH.

25. Ilnmanbl ckOpoCTel IBMKEHUS KUIKOCTH TIPH BXOJIE HA JIONACTH U TIPU
BBIXO/I€ U3 paboyero kKojeca npu 6ECKOHEYHOM U KOHEYHOM YHCIIE JIOMACTEH.

26. OCHOBHOE YpaBHEHHE IIEHTPOOEKHOTO Hacoca (ypaBHEHUE Duiepa).
BreiBog gopmyibl Teopetudeckoro Hamopa Hrp, paboyero xoseca ¢ 6G€CKOHEYHO
OOJIBIIMM YHCIIOM JIONACTEH.

27. Teopernueckuit Hamop Hp ueHTpoOekHOTO Hacoca ¢ KOHEUHBIM
yuciioM Jionacter. CBa3b Mexay BenmnunHaMu Hpo, 1 Hr.

28. BumsHme yrima yCcTaHOBKHM  JIOMAcTeilf,,,;Ha Hamop KoJeca
LEHTPOOEKHOTO Hacoca.

29. Ilorepu B paboumx opraHax W KO3(h(UIMEHTHI MOJE3HOTO JCHCTBUS
11.0. Hacoca: 0ObEMHBIN, THIPaBINYECKUE, MEXaHUUECKUE, TOJTHBIH.

30. Kparkas Teopusi OCHOBHOTO Hacoca. TedeHue KUIKOCTH B pabodem
KOJIECE U BBINIPABJISIONIEM anmnapare. TeopeTuyecKuii U AeUCTBUTEIbHBIA HATIOPHI
0CEBOI'0 Hacoca.

31. Teopuss  momoOus  JOMACTHBIX  HACOCOB:  T€OMETPHUYECKOE,
KMHEMAaTHYEeCKOe W JHUHAMHYECKOE I10J00Me: OCHOBHBIE KPUTEPUM MOJ00US
JIOTIACTHBIX HACOCOB.

32. KoaddunueHt OBICTPOXOAHOCTH JIOMACTHBIX HACOCOB Mg: TOHSTHE,
BEIBOA (opmyinel. Kiaccudukaiys JIOMacTHBIX HACOCOB B 3aBUCHMOCTH  OT
ko3 uieHTa OBICTPOXOIHOCTH.

33. KaBuranmmss B  JIONACTHBIX  HAcocax:  IMOHSATHE,  MPUYUHBI
BO3HMKHOBEHUS, BO3ICHCTBUS HA IeTalId U paboTy Hacoca. KaButannonHas spo3usl.
Mepa ©OopsOBI € TOCHEACTBUSIMU KaBUTAIlMM B  JIOMACTHBIX HACOCAX.
Kasuranmmonnslii 3anac Ah.

34. KaBHUTAalIMOHHBIC HUCIIBITAHUS JIOMACTHBIX HACOCOB: IIEJb MCIBITAHHUS,
cXeMa YCTaHOBKH, U3MEpHUTEIbHAS alllapaTypa, METOANKA MPOBEACHUS UCITBITAHUH.
Kputnueckue u N0myCTUMbIE KaBUTAMOHHBIE 3anachl: Ahy, Ahy, Ahy,, Ah,,,

35. XapakTepuCTHK JIONACTHBIX HACOCOB: BHUABI U OCOOEHHOCTU
XapaKTEPUCTHK 11.0. ¥ OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTUK HACOCOB OT
obicTpoxonHocTU. Pabodas o6macTh Ha XapakTEpPUCTHKE HAacoca. YCJIOBHE IyCKa
JIOTIACTHBIX HACOCOB.

36. ComMmectHas paboTa Hacoca C TpyOONPOBOJOM. XapaKTEPUCTHKA
Tpybonposona H,, — Q. Pabouas Touka.

37. IlapamnenpHas paboTa JIOMACTHBIX HACOCOB C  OJMHAKOBHIM
HAIMIOPHBIMU XapaKTEPUCTHKAMU: CXEMa COCIUHCHHs, YCJIOBHS TPUMEHEHUS,
NOCTPOEHUE CYMMapHOW HamopHOW xapakTepucTuku. OmnpeneneHue oOieH
paboueil TOUKM ¥ padoUurX TOYEK KaKJI0T0 Hacoca.
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38. IlapannenbHass paboTa JIOMAacCTHBIX HACOCOB C  Pa3jIMYHBIMU
HAllOPHBIMU XapaKTEPUCTHKAMH: CXEMa COCIUHEHMS, YCIIOBUS MPHUMEHEHUS,
MIOCTPOCHUE CyMMapHOU paboueil xapaktepuctuku. OnpenencHue oden padoueit
TOYKHU U pabOYMX TOYEK Ka)JI0r0 Hacoca.

39. TIlocnenoBatenbHast paboTa JOMACTHBIX HACOCOB: CX€Ma COCIUHEHUS,
yCIIOBUS IPUMEHEHUS, TOCTPOSHUE CYMMapHON HAMIOPHON XapaKTEPUCTUKH.

40. [lapameTpuyecKkue UCIIBITAHUSA JOMACTHBIX HACOCOB: 1€ UCIIBITAHUH,
cXeMa yCTaHOBKH, U3MEPUTEIIbHAS annaparypa, METOIUKa MPOBEACHUS UCTILITAaHUSI.

41. CnocoObl  peryJupoBaHHsi  pabOThl  JIOMACTHBIX  HACOCOB.
[IpeumyiiecTBa U HEJOCTATKU

42. Knaccudukanusi HACOCHBIX CTAHIMH MO HA3HAYEHHUIO , TIO0 MECTY
pacrojoKeHUsI MO Tpacce BOAOIOAAYH, MO KOHCTPYKTHUBHBIM IPHU3HAKaM, IO
Ha/Ie)KHOCTH, 110 Mo/1aye.

43. CxeMbl TUAPOY3JIOB HACOCHBIX CTAHIIMNA HAa OPOCHUTEIBHBIX CHCTEMax
pu 3a00pe BOABI U3 KaHala.

44, CxeMbl TUAPOY3JIOB HACOCHBIX CTAHIIMNA HAa OPOCHUTEIBHBIX CHCTEMax
npu 3a00pe BOABI U3 BOJIOXPAHIIIUIIIA.

45. CxeMbl TUAPOY3JI0OB HACOCHBIX CTAHIIMNA HAa OPOCHUTEIBHBIX CHCTEMax
pu 3a00pe BOJBI U3 PEKU.

46. CxeMbl THIPOY3JIOB HACOCHBIX CTAHIUI OCYIIHTEIBHBIX CHUCTEM C
3a00pOM BOJIbI U3 OTKPBITOTO KaHajla ¥ U3 TpyOonpoBoa.

47.  CxeMmbl THAPOY3JI0B HACOCHBIX CTAHIIMK C\X BOJIOCHA0KEHUS C 3a00pOM
BOJIbI U3 IOBEPXHOCTHBIX U MOJA3EMHBIX HCTOUHUKOB.

48.  CxeMbl ruApOY3JI0B KaHATU3ALMOHHBIX U HACOCHBIX CTaHILIUM.

49. OCHOBHOE THAPOMEXaHMUYECKOE M DHEPreTHYecKoe OO0OpyIOBaHHC
HacoCHBIX crTaHiui: Hasnauenuwe, cocraB. TpeOoBaHus, MNpeAbSIBISEMbIE K
OCHOBHBIM HACOCAaM.

50. OmpeneneHne pacueTHBIX HAmopa W MOAAaYH, KOJINYECTBA OCHOBHBIX
HACOCOB IPH 33JIaHHOM Tpaduke BoaonoTpedaeHusi. BeIOOp OCHOBHBIX HACOCOB.

51. BriOOp OCHOBHOrO Hacoca W3MEHEHHEM 4YacTOThl BpAIlCHHS Baja:
yCIIOBUSI IPUMEHEHUSI METO/Ia, MOCTPOCHUE pabounx XapaKTEpUCTHK Hacoca MpH
HOBOM 4acTOTE BpalllCHUs BaJia.

52. BprIOOp OCHOBHOTr0 Hacoca ¢ MpUMEHEHHEM 00TOYKHM pabouero KoJeca:
yCIJIOBUS IPUMEHEHMSI, TOCTPOCHUE pab0UYNX XapaKTEPUCTUK HAcOCa C 00TOUEHHBIM
pabouuM KOJIECOM.

53. BbiOOp OCHOBHOrO Hacoca METOJOM MOJETUPOBAHUS: YCIOBHS
IPUMEHEHHUSI METO/1a, IIOCTPOEHUE pab0UYMX XapaKTePUCTUK HATYPHOTO Hacoca.

54. JlBurarenu g NPUBOAOB HACOCOB. € MEXaHMYECKOM BSHEPruu OT
nBurarens K Hacocy. OmpezenieHue MOIITHOCTU AJIEKTPOJBUTATelNs MPH MPUBOJE
HEHTPOOEHKHOr0 1 OCEBOT0 HAcocoB. BriOOp anexkTpoaBuraress.

55.  Cranumonapusie 3qanust HC u ux xnaccudukaius no KOHCTPYKTUBHBIM
npu3Hakam. Y clloBus, onpeenstonme Bpioop tTuna 3aanus HC.

56. 3pganue HC HazeMHOro tuma: yciaoBHUSI TPUMEHEHHUS, KOMIIOHOBKA,
KOHCTPYKIIUSI, OTIPEJIEIICHHE OCHOBHBIX Pa3MEpOB.
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57. 3nmanme HC kamepHOro THIIA ¢ «CyXOW KaMepoii» C TOPU30HTATbHBIMH
11.0. HacoCaMH: YCJIOBHS NMPUMEHEHHUS, KOMITIOHOBKA, KOHCTPYKIIHS, OTPEASICHUS
OCHOBHBIX Pa3MepOB.

58. 3pmanume HC xamepHOro Tuma ¢ «Cyxol Kamepon» C BEpTUKAJIbHBIMH
11.0. HacOCaMH: YCJIOBHS NMPUMEHEHHUS, KOMIIOHOBKA, KOHCTPYKIIHS, OTPEICICHUS
OCHOBHBIX Pa3MepOB.

59. 3pmanme HC xamepHOro THIa ¢ «KMOKPOW KaMepoi» C BEPTUKAIbHBIMU
OCEBBIMH HACcOCaMH: YyCIIOBUSI TMPUMEHEHHUS, KOMIIOHOBKA, KOHCTPYKIIHS,
OTIpE/IeTICHUS] OCHOBHBIX Pa3MEPOB.

60. 3manue HC 610uHOTO THIIA C BEpTUKAJIBHBIMH 11.0. HACOCaAMU: yCJIOBHS
IPUMEHEHH s, KOMIIOHOBKA, KOHCTPYKITHUS, OMIPEICTICHIs] OCHOBHBIX Pa3MepOB.

61. 3pganme HC GnoyHOro THMHa C BEPTUKAIBHBIMH OCEBBIMH HACOCAMMU:
yCJIOBHSI TPUMEHEHHUS, KOMIIOHOBKA, KOHCTPYKIIMS, OINpPENENEeHUsS  OCHOBHBIX
pa3MepoB.

62. Ilepensmxnsie HC.

63. HC, momaromme Bomy B 3akpbeiThie opocutenbHble cetu (30C):
OCOOCHHOCTH, OCHOBHOE BCIIOMOTaTelbHOE 00OpyAOBaHWE, OIpeaAeicHHEe
pacYeTHBIX MOJa4Yeii M HaIopa OCHOBHBIX HACOCOB, TEXHOJIOTHS paOOTHI.

64. HC cucrem BomocHaOXeHus: Kiaccuukaius, OCOOCHHOCTH,
OCHOBHOE€ BCIIOMOTAaTEeIbHOE 000pyAOBaHUE, ONpPEAEICHINE PACUCTHHIX MOAaueH U
Harmopa HC 1 nmomgbeMa B 3aBUCMMOCTH OT Ha3HAUYEHUsI CTAHIIMU, OMpEICTICHUE
pacueTHbIX nojgayei u Haropa HC 2 nogbema.

65. HC OCYIIUTENbHBIX ~ CHUCTEM:  OCOOCHHOCTH,  OCHOBHOE
BCIIOMOTATeNIbHOE O0OpYJOBaHUE, OIMpPEACNICHUE PacUYEeTHHIX MOoJadyeil M Hamopa
OCHOBHBIX HaCOCOB.

66. BcacwiBatomue  TpyOOmpoBOIBI:  HA3HAUYE€HHUE,  O0OpYJAOBaHHE,
TpeOOBaHMSI, MPEABABIAEMBIC TIPU TPOCKTUPOBAHHH.

67. TIlomBomsmme  TpPyOONPOBOIBI: Ha3HayeHue,  00OpyJOBaHUE,
TpeOOBaHWSI, MPEABABIAEMBIC TIPU TPOCKTUPOBAHHH.

68. BomozabopHoe  coopyXeHHME  Ha  TYNUKOBOM  KaHale  C
BOJIOTIPUEMHHUKOM, BBITIOJIHCHHOM pasneiabHo oT 3manus HC (1 pasgenbpHas
KOMITOHOBKA): yCJIOBUS NTPUMEHEHUS, KOHCTPYKIIUS, 000pYAOBaHKE, ONPEICICHUE
OCHOBHBIX pPa3MEpOB.

69. BomozabopHoe  coopykeHMe Ha ~ TYNUKOBOM  KaHale  C
BOJIOTIPUEMHUKOM, BBITIOTHEHHOM cOBMeleHo co 3manneM HC (coBmerneHHas
KOMITOHOBKA): yCJIOBUS PUMEHEHHU S, KOHCTPYKITUS, 000pyAOBaHHUE, ONIPEIeTICHUE
OCHOBHBIX pPa3MepOB.

70. beperoBoe B0/103a00pHOE COOPYKEHHE Ha pPEKe, BBITIOJIHEHHOE
ornenbHo 0T 31aHuss HC (pa3nmenbHass KOMIIOHOBKA): YCJIOBHUSL TPUMEHEHHS,
KOHCTPYKITUS, 000pyI0BaHUE, ONIPEACIICHHE OCHOBHBIX Pa3MEpOB.

71. beperoBoe B0m03a00pHOE COOpPYKEHHE Ha pEKe, BBIMOJIHEHHOE
coBmetieHo co 31anneM HC (coBMelieHHass KOMIIOHOBKA): YCJIOBHUSI TIPUMEHEHUS,
KOHCTPYKIIUS, 000pyIOBaHUE, OTIPEIEIICHNE OCHOBHBIX Pa3MEpOB.

72. BopompueMHbIE OTOJIOBKH PYCIIOBBIX, BOJI03a00PHBIX COOPYKECHHIA HA
peKax: THITBI KOHCTPYKITHS, 000pYI0BaHKE, OTPEACIICHUE OCHOBHBIX Pa3MEPOB.
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/3. Prpibo3amutHble coopyxeHuss W ycrpoiictBo(P3Y): TpebGoBanus,
npeabsapiagembie kK P3Y, tunel u konctpykuuu P3VY.

/4. BuyTtpuctaHuMOHHBIE HamopHble kKomMMmyHukauuun HC: cxemsbl
KOMMYHHKAIMH B 3aBUCUMOCTH 0T HazHayeHUs: HC, TUmbl HACOCOB, YnciIa HUTOK
HANOPHBIX TPYOOIPOBOIOB, 00OPYIOBAHHE.

75.  Hamopnsie Tpy6omnpoBoabt HC: Ha3HaueHne, KinacCupUKAIHS, YCITOBHUS
NPUMEHEHHUSI CTAJbHBIX, JX/0 M acOECTOIEMEHTHBIX TPYO, BBHIOOp YHCIIa HUTOK U
MaTtepuaia TpyOonpoBOIOB.

76. OmpeneneHre -HKOHOMUYECKM HauWBBITOJHEWIIEro auamerpa /1,
HAIIOPHOTO TpyOomnpoBoAa. YKIIa/Ka HAOPHBIX TPyOONPOBOAOB.

/7. TunpaBnuyeckuil ygap B HamopHbIX TpyOompoBogax HC: mpuunHsl,
BBI3BIBAIOIINE  THJPABIMYECKWE  yJapbl, CpEICTBAa  3aIIUTHl  HAMOPHBIX
TpyOonpoBoaoB 1 obopynoBanust HC oT rugpasnnyeckoro yaapa.

78. BOMOBBIMYCKHBIE COOPYKEHHUS: Ha3HAYCHUA, KiIaccU(PUKAIMs TI0
KOHCTPYKIIMM U CHOCO0Yy TMpemoTBpamieHUs: OOpaTHOTO TOKa BOJBI TpHU
OTKIIIOUEHUSIX HACOCHBIX arperaTtoB, YCJIOBUS MPUMEHEHHUS Pa3IUYHBIX THUIIOB
BOJIOBBINTYCKHBIX coopyxenuit (BBC).

79. BBC c 3anopHbIMH YCTpONCTBAMHU MEXaHUYECKOTO JICUCTBUSIMHU:
yCIIOBUSL TPUMEHEHHS, KOMIIOHOBKA, KOHCTPYKLMS, ONpPEICICHUE OCHOBHBIX
pa3MepoB, TUIIBI 3AIIOPHBIX YCTPOMCTB.

80. BBC cudonnoro Tuma: yciaoBUS TPUMEHEHUS, KOMIIOHOBKA,
KOHCTPYKLUS, OIIPE/Ie]IeHHEe OCHOBHBIX pa3MepPOB, YCTPOICTBA I CpbIBa BaKyyMa.

81. BBC c mepenuBHOW CTEHKOW: yCIOBHS NPUMEHEHHsS, KOMIIOHOBKA,
KOHCTPYKIIHUS, ONpe/ieJICHIEe OCHOBHBIX Pa3MepoB.

82. BcmomorarensHOE 000pyIOBaHHE U 000PYI0BaHNE, 00SCIICUNBAIOIICE
cobctBeHHbie HYk 16l HC: Ha3HaueHue, cocTasn.

83. MexaHnnueckoe 00OpyJOBaHHE: 3aTBOPHI ( OCHOBHBIC, PEMOHTHBIC,
aBapHifHbIC), COpOYICPKUBAIOIIUE pEIIeTKH, NOTEEMHO-TPAHCTIOPTHOE
o0opy10BaHUE.

84. Bakyym-cuctema: Ha3Hau€HWE, COCTaB, TMPUHIMUI  JEHCTBUA,
OIpe/ieNIeHNe OCHOBHBIX MapaMeTPOB.

85. CucreMsl apeHaka U OTKAaYKW: Ha3HAYEHHUE, COCTaB, OIpeEAeTICHUE
OCHOBHBIX TTapaMeTpPOB.

86. IIportuBomoxapHas CHUCTeMa: Ha3HAY€HHE, COCTaB, OIpeACICHUE
OCHOBHBIX TTapaMeTpPOB.

87. T'mmpaBnmuueckne W BOJIHO-DHEPTETUYECKHE PACUEThl MO TUIAPOY3ITY
HC.

88. CnocoOsI perynmupoBanus nogauu HC. [IpenmyiecTBa u HeI1O0CTaTKU
Pa3IMYHBIX CIOCOOOB PETyINPOBAHHUS.
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6.2. Onucanme nmokaszaresieil ¥ KpUTEpHeB KOHTPOJISI YCIIEBA€MOCTH,
onucaHue HIKAJ OLleHUBAHUS

JUIsl OLIEeHKW 3HaHWW, YMEHUW, HABBIKOB U (POPMHUPOBAHUS KOMIETEHUUU I10
JTUCIUIUIMHE MOKET MPUMEHSThCS OaUIbHO-PEUTUHTOBAs/ TPAIULIMOHHAST CUCTEMA
KOHTPOJISI ¥ OLICHKH YCIIEBAEMOCTH CTYAECHTOB.

HpI/I HUCIIOJIBb30BaHHU TpElI[HHHOHHOfI CHUCTCMbI KOHTPOJISI 1 OLICHKH
YCIeBaCMOCTHU CTyACHTOB AOJIKHBI OBITH MMPCACTABJICHBI KPUTCPHUHN BbICTABJICHHA
OLICHOK IIO I—ICTI)IpeX621.]'[.]'HJHOI\/II CUCTCMC «OTJIMYHO», «XOPOIIO»,
«YAOBJICTBOPUTCIIBHO», «HCYIOBJICTBOPHUTCIHLHO» o0 «3a49€T», «KHE3aUYCT».

Kpurtepun oneHnBaHus pe3yJbTATOB 00y4eHHUS

Tabmuma 8
Onenka Kputepun oueHuBanus
OIICHKY «OTJIMYHO» 3aCTy>KUBACT CTYJEHT, OCBOUBIINI 3HAHUS,
Y YMEHHS, KOMHUGTCHLII/II/I U TEOPETUUYECKHUI MaTepuall 6e3 mpoOesoB;
yPOBEHD «5» BBITIOJTHUBIIHNA BCE 33JJaHUs, PEAYCMOTPEHHBIC yUSOHBIM TUTAHOM Ha
BBICOKOM Ka4€CTBEHHOM YpPOBHE; MPAKTUYECKUE HABBIKH
(oTIMYHO)

po¢eCCHOHATBFHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHEI.
KoMmnerenuumn, 3akpeniéHHple 3a AUCIHUIUIMHON, ¢pOPMHUPOBAHBI HA
YPOBHE — BBICOKHIA.

OLIEHKY «XOPOILO0» 3aCIy>KUBAET CTYAEHT, IPAKTUYECKU MOJIHOCTHIO
OCBOWBIIHI 3HaHW, YMCHUS, KOMIICTCHIIUU U TCOpeTI/I‘IeCKI/Iﬁ
MaTepua, yueOHbIe 3aJaHusl HE OIEHEHBl MAaKCUMATbHBIM YHCIIOM

Cpennuii ypoBeHb
«»

(xopor1io) 0aJI0B, B OCHOBHOM C(hOpMHUPOBAI IPAKTUYECKHE HABBIKU.
Kommnerenuuu, 3akpeni€Huble 3a AMCLUNIINHON, ¢()OPMHUPOBAHBI HA
YPOBHE — XOpOLIHii (CpeaHuii).
OLICHKY «yAOBJIETBOPUTEIbHO)» 3aCIy’KUBAET CTYJEHT, YACTHUYHO C
[Toporossiii npoOesiaMy OCBOMBILIUI 3HAHUS, YMEHUS, KOMIIETEHIIUU U
YPOBEHB «3» TEOpPETUYECKHUI MaTepHrall, MHOTHE yueOHbIe 3a1aHus MO0 He
(YIOBIETBOPUTEND | BBIIOJIHWI, TUOO OHU OLIEHEHBI YUCIIOM 0aIoB OJIM3KUM K
HO) MUHHMaJIbHOMY, HEKOTOPBIE MPAKTHUYECKUE HABBIKU HE C(OPMHUPOBAHBI.
KoMnerenuum, 3akperi€éHHple 3a JUCIUIUIMHON, ¢(OPMHUPOBAHBI Ha
YPOBHE — 10CTATOYHBII.
MuHUMaIBHBIN | OLIEHKY «HEYIOBJIETBOPUTEIHHO» 3aCTyKUBAET CTYACHT, HE OCBOMBIIUI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIIMM M TEOPETUYECKUI Marepuai, ydeOHbIe
(HeyOBNIETBOPUTE | 3aJaHMsI HE BBITIOJIHIII, IPAKTUYECKNE HABBIKK HE C(HOPMUPOBAHBI.
JIbHO) Komnerenuuu, 3aKkpenia¢HHble 32 AMCUUIIINHON, He ¢()OPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE oOecnieuyeHne JUCHUTINHbI

7.1 OcHoBHas JMTEpPaTypa

1. Ama, Mynzep Cyneiiman. Hacockl 1 HaCOCHBIC YCTAaHOBKH: YYEOHHUK IS
CTYZICHTOB BBICIIUX yueOHbIX 3aBeneHuil. Pekomengosano YMO /M. C. Amu, /1. C.
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bernsapos, B. ®. Yebaerckuii; Poccuiickuii rocyaapCTBEHHBIH arpapHbIi
yHuBepcuteT - MCXA umenn K. A. TumumpszeBa (MockBa). — OJEKTpOH.
TekcToBbIe 1aH. — MockBa: PTAY-MCXA um. K. A. Tumupsizena, 2015. — 330 c.:
puc., Taou., nB.wt. — (150 et PTAY-MCXA). — Konneknus: Y4uebHas u yueOHO-
MeTOANYECKast JUTEpATYpA. — Pexxum aocTyna :
http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontres, B. K. Hacocsl 1 HAaCOCHbBIE YCTAaHOBKH: pacueT HACOCHOM
yCTaHOBKH : yueOHoe mocooue 1ist By30B / B. K. JleontseB, M. A. bapameBa. — 2-e
u3a. — Mocksa : U3narensctBo FOpaiit, 2021. — 142 ¢. — (Briciiee oOpazoBaHue).
— ISBN 978-5-534-13028-7. — TexkcT : anexTpoHHbIN // ObpazoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496511 (nata obpaienus:
14.09.2022).

3. Kypoukun, E. IO. NuxeHepHble CUCTEMBbl BOJOCHAOXKEHMS,
BOJIOOTBEJICHUSA, TEIUIOra3ocHa0XeHusl : ydyeOHoe mocobue mis By3oB / E. IO.
Kypoukun, E. I1. Jlamukusckuii. — Mocksa : U3parensctBo FOpaiit, 2021. — 151
c. — (Bwicmmee oOpaszoBanme). — ISBN 978-5-534-14904-3. — Texkcr
aNeKTpoHHbI // OOpa3zoBatenbHas 1wiatgopma FOpaut [caiit]. — URL:
https://urait.ru/bcode/496957

7.2 JlonoJiHUTe/ILHASA JIUTEPaTypa

1. Moprynos, K. II. Hacocel u HacocHpIe CTaHIIUM : y4eOHOE MOcoOue s
By30B / K. II. MopryHoB. — 5-¢ u3j., crep. — Cankr-IlerepOypr : Jlanp, 2021. —
308 c.— ISBN 978-5-507-44973-6. — TekcT : 21eKTpOHHBIH // JIaHb : 3J1€KTPOHHO-
ounbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/254657

2. Mlyuxkas, E. E. Hacockl. HacocHble 1 BO3yXOyBHbIE CTAHIIUM : Y4EOHOE
nocobue / E. E. lllyukas, E. I'. [lypukosa, A. b. Ponuonosa. — PoctoB-Ha-JloHy :
Houckort I'TY, 2021. — 140 c¢. — ISBN 978-5-7890-1967-2. — Tekct :
NeKTpoHHBIN // Jlaub : diekTpoHHO-OMOMuMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, FO. B. Hacocbl u HacocHble cTaHIUMM : Ja0. MPAKTUKYM :
yuebHoe nocobue / FO. B. Kopuesckast. — Omck : Omckuit ['AY, 2017. — 115 c.
— ISBN 978-5-89764-612-8. — Texkcr : anekTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubnroreunas cucrtema. — URL: https://e.lanbook.com/book/113362

7.3 HopmaTUBHbIE PABOBbIE AKTHI

1 CIT31.13330.2021 BonocHaGxxenue. Hapy>kHble C€TU U COOPYKEHUS.

2. CII 129.13330.2019 «Hapy>xHble ceTH U COOPY>KEHHUS BOIAOCHAOXKEHUS U
KaHaJIM3alnu.

3. CII 66.13330.2011 IIpoekTupoBaHWE W CTPOUTEIHCTBO HAIMOPHBIX CETEH
BOJOCHA0XEHUS U BOAOOTBEACHUS.
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https://urait.ru/bcode/496957
https://e.lanbook.com/book/254657
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

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTepHeT», HeOOXOAUMBIX VISl 0CBOEHM S JUCIHHUILIUHBI (MOYJIs1)

1.- Dnextponnsiii karagor Hayuno-Texuuueckoit bubmmorexu Kadenps c/x
BogocHaOxkeHuss u BomoorBeneHuss PI'AY-MCXA (http://isvov.ru) (cBOOOIHBII

JOCTYTI)

9. IlepeyeHb MPOrpaMMHOI0 o0ecneYeHUus 1 MH(POPMALUMOHHBIX CIIPABOYHBIX
cucreM (IIPU HEOOXOAUMOCTH)

1. www.consultant.ru Cnpasounas npagosasi cucmema
«KoncynomanmlILniocy.

Tabmuma 8
IlepeyeHb NPOrpaMMHOro odecneyeHus

HaumenoBanue
Ne pa3jaesa yueoHoi HaumenoBanue Tun Aniop Tox
n/n JUCHHUILINHBI NMPOrpamMMbl NporpamMmsblI pa3padoTku
(MoayJist)
[TapameTpsl HacoCOB, nanoCAD Mpaduueckan «HaHocodT 2021
JlonacTHBIe HaCOCKI paspaboTka»
XapakTepucTUKu
JIOIIACTHBIX HACOCOB B
TpyOompoBoIa
1 Teopus mogoOust
JIOITACTHBIX HACOCOB
KaBuraiug B
JIOITACTHBIX HAcOCax
Jpyrue THIIBI HACOCOB
M BOJAOIIOHEMHUKOB
BBenenue, o0mume Microsoft Office Pacuernasi, Microsoft 2021
CBCICHUS O Hacocax, paGOTa c
HAaCOCHBIX YCTAaHOBKaX
M HACOCHBIX CTAHIIMIX.,
ITapameTpsl HACOCOB
JlonacTHBIe HaCOCHI
XapakTepucTuKu
2 | IOmacTHBIX HACOCOB U
TpyOonpoBoa
Teopus nmogoOus
JIOITACTHBIX HACOCOB
Kasurtanus B
JIOIMACTHBIX Hacocax
[pyrue THIBI HACOCOB
H BOAOIIOAHEMHUKOB

TaOIUIaMU

10. Onucanue MaTepraJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl
OCyLIeCTBJIEHHSI 00pa30BaTEeJIbLHOI0 MpoIecca Mo JUCHUILINHE (MOYJII0)

Tabmuma 9
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Cgenennsi 00 00eCne4YeHHOCTH CIIENMAJTM3HPOBAHHBIMY AyIUTOPUSIMH,
KaOMHeTaMM, JA00PATOPUSIMH

HanmenoBaHue crenuaibHbIX

NMOMeNIeHNi U NOMeIeHud N5

caMoCTOsITeIbHOM padoThl (Ne
yueOHOro kopnyca, Ne ayimropun)

OcHaIEHHOCTH CHENNAJIBLHBIX IOMEINEeHU 1
MOMeIeHHUIl ISl CAMOCTOSITe/IbHOI padoThI

1

2

29/130

1. JJaboparopusiii crenn «HacocHas yctanoBka 1» 2 .

2. JIaboparopusiit crenn «HacocHast yctanoBKa 2» 2 1mT.
3.JIabopatopHsiii cren «HacocHas yctaHoBka 3» 1 mT.
4 .Jlabopatopusriii ctern «HacocHast ycraHoBKa 4» 1 .
5. apTs! 12 .

6. Jlocka menoBas 1 mit.

29/244 1. Mapter - 20 mrT.

2. Jlocka menoBas - 1 mir.

3. MadopMaIiuoHHbie CTEHIBI - 3 IIT

4. Dxpan(TeneBuzop) — 1 mr

1. Crena-TpeHaxep-TexHOIOTHS MOHTaXa CAHTEXHUYIECKOTO
000pyI0BaHUS U TPYOOIIPOBOIOB;

2. Crenn "ABTOMaTH3anMs B BOLOCHA0KEHHUN U
BogooTBeacHNU" YII5090;

3. JTaboparopHsIii KOMIUTEKC «OYHCTKA CTOYHBIX BOM»;
4. Crenn “Cucrema BOIONOATOTOBKU: KOAryJslus U
¢moxymsams” HTI-11.75;

5. Kommiekt y4eOHO-1a00paTOpHOTO

obopymoBanus "M3yueHre KOHCTPYKIIUH U
HPUHITAIIOB paboThI TEMIIOOOMEHHBIX

amnmaparoB';

6. CteH — ABTOMaTH3UPOBAHHBIN TEIUIOBOU IIYHKT;

7. Ctenn — TemnoBol Hacoc Kj1acca BOJ0-BOJIa;

8. CteHn —YcTpoiicTBO, paboTa M y4eT B CHCTEMax
OTOIUICHHUS 3JJaHHUS;

9. Crenn — JlaTauku pacxoza, TaBJICHUS U TEMIIEPATypPhI B
cucteme JXKKX;

10. Mogenb KonblieBOW BOAONPOBOAHON CETH

11. YcranoBka 1yist 00pabOTKH BOJBI.

29/104

bubnuorexa umenu H.U. XKene3nosa,
JlucrBennnunas amres, a. 2k1.
OOmEeKUTHS
KoMHaTh! 1151 caMOIIOATrOTOBKHU

11. MeToauveckue peKOMEHJAALUMH CTYI€HTAM 0 OCBOCHU IO IUCHMILIMHBI

Heab MeToAUYECKUX pPeKOMEHAANUI — HAYYUTh CTyACHTa d(PHEKTHBHBIM
npuemMaM paboThl, MOMOYbL TEPEHUTH OT JEATETLHOCTH, BBIMOJHIEMON TIOJ
PYKOBOJACTBOM MpPENOAABATENs, K IEATEIbHOCTH, OPraHU3yeMOW CaMOCTOSITENBHO,
K 3aMEHE KOHTPOJISI CO CTOPOHBI MPETNOaBaTENs CAMOKOHTPOJIEM.

3agauu MeTOAMYECKHX PeKOMEHIalnid.

Hayuutsh cTyaenra:

. palMoHaNIbBHBIM MpUeMaM paboThl IPU M3YUYEHUU Marepuaia u
MOJTOTOBKE U K CJ]a4€ SK3aMEHOB;
. 3¢ ()EeKTUBHO UCTIOJIB30BaTh KOHCYJIbTALIUU MTPENO1aBaTeIs;
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. NPUMEHSATh KPUTEPUU OLIEHKHM CaMOOILICHKH TMpU H3yYEHUU

MaTepuana;

. pE3yIBTATUBHO padOTATh C JIUTEPATYPOK;

OcHoBHBIMH  (popMaMu  OOydYeHHsI  CTYJCHTOB  SIBISIOTCS  JICKIIHH,
MpaKkTUYeCKue W JabopaTOpHBIC 3aHATHSA, CaMOCTOSATENbHas pabora, U
KOHCYJIbTAIINH.

Oougue npaguna u npuemvl KOHCREKMUPOBAHUS J1IEKUUIL

1. KoHcrniekTpoBaHue JEKIUN BEJETCS B CIIEIIMAIBHO OTBEJIEHHOM JIJIsl 3TOTO
TETpaau, KaxAbld JUCT KOTOPOM [OJDKEH uMeTh mnonsa (4-5 cMm) i
JOTIOJTHUTENBHBIX 3aITUCEH.

2. HeobOxoaumo 3amuchiBaThb TeMy U IUIAH JIEKIUH, PEKOMEHAYEMYIO
JUTEPATYpy K TeMe. 3amucH pas3/elioB JIEKIHMH JIOJDKHBI WMETh 3aroJOBKH,
MOA3ar0JIOBKU, KPACHBIE CTPOKH.

3. Ha3BaHHbIE B JICKIIUU CCBHUIKM Ha MEPBOMCTOYHHUKU HAJI0 MOMETUTH Ha
MOJISIX, YTOOBI MPU CAMOCTOATENIBHOU pab0Te HAWTH U BIUCATh UX.

4. B KOHCIIEKTE JOCIOBHO 3alMCHIBAIOTCS ONPEACIICHUS IOHATUN, KATETOPUI
Y 3aKOHOB. OCTagbHOE JI0JKHO OBITH 3alMCAHO CBOMMH CJIOBaMH.

5. Kaxnomy cTyaeHTy HEOOXOoAMMO BbIpabOTaTh U  HUCIOJIb30BaTh
JIOIyCTUMBIE COKpaIlleHUsI HanboJiee paclipoOCTPaHEHHBIX TEPMUHOB U MTOHSATHM.

B KOHCHEKT clielyeT 3aHOCHTh BCE, YTO MPENo/iaBaTelib MUUIET HAa JOCKE, a
TaK)Ke€ PEKOMEHIyeMbI€ CXEMbI, TAOJIHIIbI, AHATPAMMBI U T.]I.

6. IIpocnymranHyro JEKIUI0 HEOOXOAMMO He3aMeIUTEILHO MPopadoTaTh,
YTO 3HAYUTEIBHO DJKOHOMHUT BpeMsS M CIOCOOCTBYET JIyYIIEMY YCBOCHHUIO
Marepuana.

MeToanuecKkue peKoMeHaalus 1o padore ¢ JIUTePATypoii

Ocoboe MecTo cpenu BHIOB CaMOCTOSTEIBLHOM padOThl 3aHUMAET paboTa ¢
JUTEPATypO, SBIISIONIASICS OCHOBHBIM METOJOM CaMOCTOSITEILHOTO OBJIAJICHUS
3HaHusAMH. llepeyeHp U 00BEM JHUTEPATYpPhI, HEOOXOAUMOW [JIi U3Yy4YCHUS
TUCUUIUIMHBL Hacockl 1 HACOCHBIE CTaHIIMU, ONPEEseTCs] MporpaMMon Kypea U
JPYTUMH METOAMYECKUMHU PEKOMEHIAlUSIMU.

Bcro nuTepatypy MOXHO pa3nenuTh Ha YYeOHMKM W ydeOHbIE U
METOJUYECKHE TOCOOHMs, Hay4YHble MOHOTpaUUYECKUE WMCTOYHHUKH, HAyYHbIC
nyoJMKaUKM B TepuoAndecKkor medyaTu. M3 HUX MOXHO BBIICIUTH JUTEPATypy
OCHOBHYIO (PEKOMEHYEMYIO), JTOTIOJHUTEIBHYIO U TUTEPATYPY IS YTITyOJIeHHOTO
W3YUYCHUS JUCITUTUTHHBI.

N3yuenne AUCIUTUIMHBI CeTyeT HAYMHATh ¢ Y4eOHUKA, MTOCKOJIBKY YUeOHUK
— 3TO KHUTa, B KOTOPOW M3JI0KEHbl OCHOBBI HAYUHBIX 3HAHHU MO OMPEACICHHOMY
MPEAMETY B COOTBETCTBUU C IEISIMU M 3aJlayaMyd OOy4YEHHsI, YCTaHOBJICHHBIMU
paboueit mporpaMmoii ¥ TPeOOBAHUSIMU TUTAKTHKH.

ITpu pabote ¢ nuTepaTypoil peKOMEHyeTCs:

- MEJIJIEHHO MPOYUTATh TEKCT, CTAPasiCh MOHATH CMBICI U3JI0KEHHOTO;

- BBIJICIUTH KJIFOYEBBIE CJIOBA B TEKCTE;

- IOCTapaThCs MOHITh OCHOBHBIE UIEH, TOATEKCT U OO 3aMbICEN aBTOpA.

- HE TEPSITh U3 BUJA OOIINI KOHTEKCT U HE TIOTPY>KaThCs YPE3MEPHO B ACTAIIH.
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- TpPOBECTU  KPUTHYECKMH  pa3dop TeKCTa C  MOCIEIYIOUM
KOHCHIEKTUPOBAHUEM.

- OTBETUTH NIOCJIE MPOYTEHNS HA BOIIPOCHI, TOATOTOBJIEHHBIE K TEKCTY.

HemanoBaxHyr0 posib MIDAIOT 3alMCH, CIAEJIAHHBIE B IPOLIECCE YTEHUS
Matepuana. OHM SBISIOTCS CEPHE3HBIM MOACHOPHEM B MOATOTOBKE K 3K3aMEHaM,
T.K. MO3BOJIAIOT BKJIIOYAaTh INIYOMHHYIO MaMsTh W BOCIPOU3BOJUTH COAEpP:KaHUE
paHee MPOYUTAHHOW KHUTH.

Cy1iecTByeT TpU OCHOBHBIX CIOCO0A 3aIUCH:

a) 3alliCh MHTEPECHBIX, BAXKHBIX JIA 3alIOMUHAHUS WM MOCIETYIOIIErO
WCITIOJIb30BAHUS MOJIOKEHUH U (PAaKTOB;

0) mocrnenoBarelibHas 3alMCh MbICIEH aBTOpa, IO pasaenam, TaBaM,
naparpadam kuHuru. Takas 3amuch TpeOyeT TBOPYECKOM mepepaboTKu
IPOYUTAHHOTO, YTO CIIOCOOCTBYET NPOYHOMY YCBOCHHIO COACPKAHUS KHUTH;

B) KPAaTKO€ M3JI0KEHHE MPOYUTAHHOTO: COJIEPKAHUE CTPAHUL] YK bIBACTCS
B HECKOJIBKO (hpa3, COAEpKaHUE II1aB - B HECKOJIbKO CTPAHULL CBA3HOIO TEKCTA. DTOT
BU/I 3allMCH IpoLIE, OJIMKE K NEPBOMCTOYHUKY, HO TIPH 3TOM TBOPYECKAsT MBICIb
YUTaTENs IACCUBHEE, a IOATOMY YCBOEHUE MaTepuaa ciadee

BaxHOU COCTaBIAIONIEN HAyYHOTO WM3AAHUS SIBISETCA CIUCOK JINTEPATYPHI,
Ha KOTOPYIO ccbulaeTcsa aBTop. [IpM BO3HMKHOBEHWHM HWHTEpeca K KaKOWU-TO
o0cCyX/1aeMol B TEKCTe MpoOJIeMe BCErja €CTb BOBMOXHOCTh OOPAaTUTHCA K 3TOMY
CIIUCKY.

Koncyabranum sisoTcs 3ddextuBHbiMUu  dopMmamu  oOydenus. OHH
UCIIOJNB3YIOTCS I OKa3aHWs MOMOIIM CTYJIEHTaM IIpU MOArOTOBKE K TEKYLIEH U
UTOTOBOM aTTeCTAllUU, JICKIUSAM, MPAKTUYECKUM M JTA0OPATOPHBIM 3aHATUSM, a
TaK)K€ WHIWBHUIYyATbHOM pabOTHI MperojaBaTes CO CTYACHTAMH, >KEIAIOIUMU
yIIyOJIEHHO U3Y4YHUTh MaTepual.

OcHOBHBbIC PpeKOMEHIALMM JIsi OPraHM3alUM CAMOCTOSITEIbLHOU
padoThI:

- Iepel W3YYEHHEM HOBOM TEMBbI MPOUAUTE «BXOJHOW KOHTPOJBY», YTO
MO3BOJIUT BBISIBUTh U YCTPAHUTh MPOOEIIB B 3HAHUSIX;

- NpU O3HAKOMJICHMM C HOBBIM pa3[ejoM MaTepuaja OIpPEACINTE Ha
pelIeHne, KaKUX 3a/1a4 OH HalpaBJIEH B TEOPETUUECKOM U IPAKTUYECKOM IIJIaHE, Ha
Kakue MpoecCUOHANbHBIX KOMIETEHTHOCTH OOpalleH, ¢ KakKUMH paslejaMu
MPEIBIAYIIEr0 MaTEpUAJIa CBA3aH,

- CHCTEMATHUYeCKH MpopabdaThiBaliTeé MaTepuan ayJUTOPHBIX 3aHATHH (10
KOHCIIEKTaM y4eOHOW M Hay4YHOU JIUTepaType), BHIMOIHANUTE JOMAITHUE 3a7aHus,
pacueTHO-Tpaduueckue pabOThl U yNPaXHEHUS, TOTOBHTE JOKIAABI IS
BBICTYIUICHUA HAa CEMHUHApax M NPAKTUYECKUX 3aHATUSX, TEMAaTHYECKHUX
JACKYCCHSIX U JEJIOBBIX UTPAX;

- PEryJISIpHO MTPOBOAMUTE TEKYLIMHA CAMOKOHTPOJb IPOWIEHHOIO MaTepuaa,
MIPUMEHSISL U1l TOTO BOIIPOCHI U TECTHI;

- UCIIOJIB3YWUTE KOHCYJIbTALIMU MPETOAABATEINS ISl OJYyYEHUS pa3bsiCHEHUI
IO CJIOKHBIM pa3zieliaM MaTepuaia U TEKyIIEro KOHTPOJIS 3HAaHUK;

- UCMOJIb3yWTe KadeApalbHble METOAMYECKUE YKa3aHUs MO BBITOJIHEHUIO
CaMOCTOSITENIbHBIX TOMAIIIHUX 33JaHU, KypCOBOI'O MPOEKTAa U YIPAKHEHUM;
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ITpu n3yuyenun nucuuruinHbl Hacockl M HacoCHbIE CTaHIMM HEOOXOIUMO
MOJIb30BAaThCA PEKOMEHIOBAHHON Kadenapoil OCHOBHOM W BCHOMOTaTeIbHOU
JUTEPATypOr, 3aJEeUCTBOBATb HWHTEPHET-PECYPCHI: - CaAWThl IMPOU3BOJMTEIEU
HACOCOB, JIBUTaTeNIed U JIPYyroro TruApOMEXaHUYECKOTO OOOPYIOBaHHSA, a TaKkKe
INPOEKTHBIX W HCCIEIOBAaTENbCKUX oOpranu3anuii. OTBETUTh Ha BOIPOCHI
CaMOKOHTPOJISl, IPUBEJACHHBIE B KOHIIE KAKJIOT0 pa3/ieia U Ha TECTHI

Buowt u popmor ompadomku nponyuweHHbIX 3aHAMUL

CtyaeHT, IpOIyCTUBIINHN 3aHATHUS, 00513aH O3HAKOMUTHCSI C TEOPETHUECKUM
MaTepuajioM IO TEeME TMPOMYIIEHHOIO 3aHATUS, MPEABAPUTEIHHO BBINOIHUB
MPOIYIICHHBINA pacueT, MPUNUTH Ha KOHCYJIBTAIMIO K MPENOIaBaTEIIO ISl IPOBEPKHU
MIPABWJIBHOCTH BBIMIOJIHEHHOT'O PACUETa.

12. Meroauyeckue peKOMEHIAUH MPENOAABATEISAM 10 OPraHNU3AlHU

00y4eHHs 10 TUCHUILTHHE
1. Jlekmuu
Hcnonb3yrores clieiyromme METOIbl, CPEACTBA U (POPMBI 00yUEHUS:
1. Memoowt 06yuenus. B npoiiecce YTeHUs JEKIIMU HEOOXOAUMO IPUBJIEKATh
CTYJICHTOB aKTUBHO IPUHUMATh YYaCTUE B YCBOCHUHU U TOHUMAHUS MaTepuana,
3a/1aBas BOMPOCHI 1 KOMMEHTHUPYSI OTBETHI CTY/ICHTOB.
a) no xapaxkmepy no3HasameIbHol 0eameabHOCMU .
- pEIPONYKTHBHBIMN,
- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHuil.
- CJIOBECHBIH,
- HArJIAIHBIA (CXEMbl, PUCYHKH, MOJICIIN, IPE3EHTALIUH ).
Konmpons yceoenusn ocymecTBISIETCS ITyTEM MPOBEICHUS YK3aMEHa.
2.IlpakTruyecKre 3aHsITUA
[IpakTuyeckue 3aHsITHS MO AUCUUIUIMHE Hacockl M HACOCHBIE CTaHIUU
HarpaBJICHbl Ha (POPMUPOBAHUE y CTyJEHTa MPO(PECCHOHATBLHBIX KOMIETEHIUH,
BKJIIOUas TPUOOPETEHUS 3HAHUM, HABBIKOB U YMEHUH B MPOEKTHO-U3BICKATEIBCKOM,
MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM, OpraHu3alMOHHO-YIIPaBIECHYECKOM u
Hay4YHO-HMCCJICIOBATEIILCKOMN JeATeTbHOCTH.

[IpakTuyeckue 3aHsSITHS, IETbI0 KOTOPBIX SBISETCS 3aKpeIieHUue W
yriyOJieHne 3HaHWW, TOJYYEHHBIX B JIEKIIMOHHOM Kypce, Iesecoo0pa3Ho
MPOBOJIUTH TAKXKE C UCTIOJIB30BAHUEM DJIEMEHTOB MPOOJIIEMHOTO METO]a O0yUICHUSI.
[Ipu “cnosab30BaHUM 3TOTO METOJA MPENoAaBaTelb, BX0OJ€ U3JI0KEHHS MaTepuala,
CTaBUT Mpo0eMy, GOpMYyIHPYET O3HABATEILHYIO 33/1a4y, a 3aTeM, COBMECTHO CO
CTyJI€HTaMHU PACKPBIBAET CUCTEMY J0KA3aTEIbCTB, CPABHUBAET PA3JIMYHbIC TOUKHU
3pEHUs W TMOJXOJIbI, MOKA3bIBAET CIIOCOO PEIICHHs TOCTaBICHHON 3amaun. [lyTem
MOCTAHOBKH TIATEJIBHO MPOAYMaHHON CUCTEMBI BOIPOCOB MOJIBOJIUT CTYICHTOB K
MMOHMMAHUIO HOBOTO MaTepualia WM MPOBEPSET YCBOCHUE UMHU YK€ M3YUYEHHOTO.
Bompocsl  goKHBI  OBITh  KPaTKMUMH,  YETKHUMH,  COJEp KaTelIbHbIMHU,
chOpMyTUPOBAHHBIMU TaK, YTOOBI 3aCTaBIsM CTyAeHTa aymaTth. He crnemyer
CTaBUTh JIBOMHBIX, TMOJCKA3bIBAIOIIMX BOMPOCOB WJIM HATAJKUBAIOIIUX Ha
yrajapiBaHue otTBeTa. Takxke He cienyeT (OopMyJIupoBaTh ajJbTEPHATHUBHBIX
BOIIPOCOB, TPEOYIOIIMX OJHO3HAYHBIX OTBETOB THIA “‘ma” wiam “Her”’. Hampumep,
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IIPY PaCCMOTPEHUH BOIIPOCA O MECTOIOJIOKEHUH 3aHUSI HACOCHOW CTaHLIUU BJIOJIb
Tpacchl BOAOIOAAYH, IPENOIABATENb CTABUT MEPE]T CTYI€HTaMU NTO3HABATEIbHYIO
3amauy — «Kakue Qaktopel ciemyeT yddThIBaTh NPH  ONPEICICHUU
MECTOMNOJIOKEHHS 3aHUsl HACOCHOM CTaHUMHU?». 3aTeM CpaBHUBAET PA3IHYHBIE
BapUAHTBl  MECTOMOJOXEHHUS  31aHusi  (BOJMM3M  BOJOWMCTOYHWKA, BOIU3U
BOJOIPUEMHHUKA WM MEXIY HUMH), ITyTEM NOCTAHOBKHU TIIATENBHO MPOJTYMaHHON
CHCTEMBI BOITPOCOB MOJABOAUT UX K MIOHUMAHUIO (PAKTOPOB, BIAMSIONINX HA PELICHHUS
IIOCTAaBJICHHOW 3a/1a4H.

PenponyKTUBHBINM METO POBEAEHUS 3aHATHUSA, CYyTh KOTOPOI'O COCTOUT
B U3YUEHUH MaTepuaia Ha OCHOBE o0pa31ia Wil IPaBUiia U HOCUT aJITOPUTMHUECKUN
XapaKTep, T.€. BBITIOIHAETCS 110 HHCTPYKUUAM, IPEANMCAHUAM, IPABUIIAM, CIEAYET
UCIIOJIB30BaTh TOJIBKO IIPU M3JI0KEHHHM MaTepHalla, HWMEIOIIETr0 CIpPaBOYHBIN
xapakrep. OHAKO U B IOCJIEIHEM ClIydae ClelyeT 0OpaTUTh BHUMAaHHUE CTY/ICHTOB
Ha (PU3WYECKYIO TPHUPOAY SBICHUS TOM WM HHOW PEKOMEHJALNUH, BEIUYHUHBI
HOpMAaTHBa, KO3PPULIMEHTa U Ap.

XKenatenbHO AOOUTHCSA, YTOOBI HA MPAKTHUYECKUX 3AHATHUSAX CTYIECHTHI
MMEM KOHKPETHBIM YYEOHHK WM MOCOOME, T/I€ CONEPKUTCS MaTtepuai JaHHOTO
3aHsATUA. B Xxone 3aHATHS, TOCiEe OOBSICHEHUS MpernojiaBaTelis, IeIeco00pa3Ho
NOMNPOCUTh  CTYACHTOB BHUMATEIBHO O3HAKOMHUTHCS C  WJUTFOCTPALUSMU,
NOSICHSIOIIUMH KOHCTPYKIIMIO PEaTbHOr0 HAcoCca, HACOCHOM CTaHLIUU, MOCJE YEro,
3a/1aBasi COOTBETCTBYIOIIHME BOIIPOCHI, BBIICHUTH, KaK YCBOEH Marepuain. OnbIT
IPUMEHEHHUS MT0I0OHON METOJMKHU MOKa3bIBAET, YTO CTYJEHTHI 4YacTO HE JaloT cede
TpyZa BHUMATEJIbHO pa300paThCsl HE TOJBKO B ACTANSAX KOHCTPYKIIMH, HO 1aXKe U B
npuHuuie e€ padotsl. [lone3HbiM, OKa3bIBaeTCs AaTh 33JaHUE CTYACHTaM HAWTH B
y4eOHHUKE OTBET Ha KOHKPETHBIH Bompoc. PaboTa ¢ KHUTOW B ayauTOpuu B
U3BECTHOM cTeneHu W30aBiseT MHOTHX CTYAEHTOB OT «KHUTOOOSI3HU», AaéT
ONPEIEIIEHHBIA HABBIK YTEHUS YEPTEKEN.

IIporpammy paspadorai (u): j}/
Jlentsaesa E.A., K.T.H., JOLIEHT /':r_;r {;;/
/

42



PEINEH3UA
Ha pado4ylo NporpaMmy AUCHMILIHHbBI
Hacochl 1 HacOCHbBIE CTAHUMHU
OIIOII BO no HanpasJjieHUIO
08.03.01 CrpoutenbcTBO, HANPABJEHHOCTH
I'maporexHuyeckoe CTPOUTENbCTBO
(kBasmpukanus BINYCKHUKA — 0aKaJ1aBp)

[TyenkuubiM  Bukrtopom BrnagumupoBuueM , mnpodeccopoMm Kadenps
CeNbCKOX03gicTBeHHbIX Menuopanuii, @PI'BOY BO PI'AY-MCXA wumeHn
K.A.TumupsizeBa, TOKTOPOM TEXHUYECKHMX HAYK (Jajnee Mo TEKCTy PELEH3EHT),
MIPOBE/ICHAa peleH3usi paboueilt mporpamMmbl AUCHMIUIMHBI Hacockl m HacocHbie
craniuu ~ OIIOII BO mnmo wanpasnennto 08.03.01 Crpourenncrsno,
HanpaBJeHHOCTb  ['mapoTrexHuveckoe  CTPOMTEJLCTBO  (0OakamaBpHar)
pazpadoranHoi B PI'BOY BO «Poccuiickuii rocyaapCcTBEHHBIA arpapHbIid
yHuBepcuteT — MCXA nmenu K. A. TumupsizeBay, Ha kadeape ¢/X BOJOCHAOKEHHUS,
BOJIOOTBEJICHUS HACOCOB M HACOCHBIX CTaHIMM(pa3padotuuk Jlentsera E.A. k.T.H.,.
JOIEHT Kadeapbl CeIbCKOXO03SUCTBEHHOTO BOJOCHAOXKEHUS, BOJOOTBEIACHUS,
HACOCOB M HACOCHBIX CTAHIINN)

PaccmoTpeB mpecTaBlIeHHbIC HA PELICH3UI0 MaTepUalibl, PELICH3CHT MPUILIEIT
K CJICIYIOIINM BBIBOAAM:

1. TlpenssBrnennas paboyas nporpamma aucturuinabl Hacocbl 1 HacOCHbIE
cranuum (nanee o Texcry [Iporpamma) coomeemcmeyem tpedboanusm OI'OC mo
HampasieHuto 08.03.01 CrpouteancTBo. [Iporpamma codeporcum Bce OCHOBHBIE
pasnensl, coomeemcmeyem — TPEOOBaHUSIM K  HOPMATHBHO-METOJUYECKUM
JIOKYMEHTaM.

2. l[IpencraBnennas B [Iporpamme akmyanvHocms yaeOHON TUCIUATIIIUHBI B
pamkax peanuzaruu OIIOII BO re noonesxcum comuenuro — IUCUMILUIMHA
OTHOCHUTCSl K 4acTu, (opMUpPYyEeMON ydacTHHUKAMU OOpa3oBaTEIbHBIX OTHOIIECHUMN
yuyebHoro 1ukia — b1.B.J[B.01.02

3. IlpencraBnennsie B Ilporpamme yenu IUCUUIITUHBI COOMEEMCHBYHOM
tpedoBanusiM ®I'OC nanpapnenus: 08.03.01 CtpouTenbeTBo.

4. B cootBercTBUM ¢ [Iporpammoii 3a nucuuminaoii Hacocsl m HacocHbIe
CTAHIUM 3aKperuiecHo 3 komnemenyuu. JlucuummmHa Hacocsl M HacocHbIe
CTAaHIUM W TpeacTaBieHHas [Iporpamma cnocobra peanuzosamev WX B
OOBSIBIICHHBIX TPEOOBAHUSX.

5. Pe3ynvmamul 00yuenus, nipeqcrabiieHHbie B [IporpamMme B KaTeropusx
3HATh, YMETb, BIAJIETh cOOmeemcmayom CuelupuKe U COICPKAHUIO JTUCITUTUTHHBI
U 0eMOHCIMPUPYVIOM 803MOICHOCHb TIOTyYECHHSI 3asIBJICHHBIX PE3YJIbTATOB.

6. O6mast Tpyno€MKOCTh aucuUIUIMHbl Hacochbl M HACOCHbIe CTAHIIUM
cocraBisieT 3 3a4€THBIX equHuIbl (108 yacoB).

/. Nudopmanuss 0 B3aMMOCBSI3M U3YYaeMbIX JUCUUILUIMH M BOIpPOCaM
UCKIIIOUYEHUS AyONMpOBaHUA B COACPKAHUU JUCLUUIUIMH COOmMBemcmeyem
nerctBurensHocTH. Juciumiria Hacocbl M HAcOCHBbIE CTAHIMHU B3aMMOCBSI3aHA
¢ apyrumu guctiuiuinHamu OIIOIT BO u YueOHoro miaHa Mo HampaBJEHUIO
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08.03.01 CrpouTeabcTBO ¥ BO3MOXHOCTh JOyOJIMPOBaHUA B COJEpKaAHUU
orcyTcTByeT. [lOCKONBKY  NUCHMIUIMHA HE  MPEAYyCMAaTPUBACT  HaWUHE
CHEIUaTbHBIX TPeOOBaHMA K BXOJHBIM 3HAHUSM, YMEHUSM W KOMIIETCHITUSM
CTYJICHTa, XOTSI MOXKET SIBJISTHCS MPEIIICCTBYIOMICH IS CIICITUATBHBIX, B TOM YHCTIE
po(eCCUOHANTBHBIX JUCITUTUINH, UCTIONB3YIONUX 3HAHUS B 00JaCTH TUIPABIIHKH,
MaTeMaTUKH B TPO(ECCHOHATHLHON MEATeNHHOCTH OakamaBpa IO JaHHOMY
HaIPaBJICHUIO MTOATOTOBKH.

8. IlpencraBnennas [Iporpamma Mpeanoaraet UCIIOJIb30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN, MCHOJb3yEeMbIE IMPHU peatn3aluu
pa3IMYHBIX BUJIOB y4eOHOU paboThl. PopMbl 00pa30BaTEIbHBIX TEXHOJIOTUN
coomeemcmagyrom crenupuKe TUCIUILTAHBI.

9. Ilporpamma nucuuriuHsl Hacochbl M HACOCHBIE CTAHIMHU TIPEANOAraeT
6 3aHsATUI B UHTEPAKTUBHOMN (hopMme.

10.Buger, comepkaHue ©  TPYAOEMKOCTH CaMOCTOSATEIHHON  pabOTHI
CTYJIEHTOB, TpejacTaBiieHHble B lIporpamme, coomeemcmeyiom TpeOOBaHUSAM K
MOJITOTOBKE BBIMYCKHUKOB, conepskammmcs Bo @I'OC BO nampasnenus 08.03.01
CrpouresibcTBO

11.TIpencraBnennsie u onvcanHbie B [Iporpamme GpopMbl mekyuselt olieHKA
3HaHUW (TPOOJIEMHBIC JIGKIIMH , OIPOCHI, JHUCKYCCHH, TCCTHPOBAHHME H.T.J),
coomeemcmayom cueruprKe TUCIUATINHLI U TPEOOBAHUAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYJIEHTOB, MPEIyCMOTPEHHAS
[Tporpammoii, ocyiecTBisieTcss B GopMe dK3aMeHa, YTO coomeemcmayenm CTaTycy
JTUCHUIUIMHBI, KAk  JAUCIHUIUIMHBI ~ 4acTH, (OPMUPYEMOM  yYaCTHUKAMU
oOpa3zoBaTeabHBIX OTHOmICHWH ydeOHoro mwmkiaa — b1.B.JIB.01.02 ®I'OC
narpasieHus 08.03.01 Crpourenncrno.

12.®opmbl  OIIEHKM ~ 3HaHWM, TpencraBieHHble B [Iporpamme,
coomeemcmayiom CIeNUPUKe TUCITUTIINHBI U TPEOOBAHMUSIM K BBIITY CKHHUKAM.

13. VYwueOHO-MeToau4ecKkoe oOecredyeHre AUCHUIUIMHBI MPEICTABICHO:
OCHOBHOW JHUTEpaTypold — 3 HMCTOYHWKA (0a30BbIN YUEOHUWK), JOMOTHUTEIBHON
JUTEepaTypoil — 3 HAMMEHOBAHHM, IEPUOANIECKUMU U3TaHUSIMHA — () HCTOYHUKOB CO
CCBUTKOM Ha DJJIGKTPOHHBIC pecypchl, MHTepHeT-pecypchl — 1 HCTOYHUK U
coomsemcmegyem TpedoBanusamM OI'OC nanpasnenus 08.03.01 CtpoureabcTBO

14. MaTepuaabHO-TEXHUYECKOE OO0ECleueHHe AUCHUIUIMHBI COOTBETCTBYET
cnenuduke aucuuuimHEsl Hacochl M HACOCHble CTAaHUMH U oOecrieynBacT
WCITOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHCJIE MHTEPAKTHUBHBIX
METOJ/IOB 00YUEHHUHI.

15.MeToanueckue PEKOMEH AN CTyJAEHTaM " METOINYECKHUE
PEKOMEHIAIIMH TIPETIOIaBaTeIIsIM 110 OpraHU3aluKi 00YUYEHUs 10 TUCIHUIUINHE JAI0T
npeacTaBieHue o crnenuduke odydeHus mo aucturimuHe Hacochl M HacocHble
CTAHIUM.
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OBIIUE BbIBO/JbI

Ha ocHOBaHMM NpPOBEAEHHON PELEH3MH MOXHO CIIeJaTh 3aKIIOUYEHHE, YTO
XapakTep, CTPYKTypa U CoJiepKaHue padodeil mporpaMMbl JUCHUIIMHB Hacockl u
HacocHble ctaHuuu OIIOII BO mno nanpasnennto 08.03.01 Crpoutensctso,
HaIpaBJIEHHOCTh [ MIPOTEXHUYECKOE CTPOUTENBCTBO (KBaMM(DUKALUS BBITY CKHUKA
— OakamaBp), pa3paboranHas JlentseBoit E.A. gomeHtoM  kadenps
CEJIbCKOXO3SIICTBEHHOTO BOJOCHA0XEHUS, BOJOOTBEACHUS, HACOCOB U HACOCHBIX
CTaHIMM, K.T.H., cooTBercTByeT TpeboBanusiMm @OI'OC BO, coBpeMeHHbIM
TpeOOBAHUSIM SKOHOMUKHU, PhIHKA TPY/Ia U MO3BOJIUT MPH €€ pean3aluu yCIEeIHO
oOecrieuuTh (HOPMUPOBAHUE 3aSIBJICHHBIX KOMITETEHIIUH.

Peunenzent: Iluenkun B.B., mnpodeccop kadeapbl CenbCKOXO3SIMCTBEHHBIX
menuopanuii PI'bOY BO «PI'AY-MCXA um. K.A. Tumupszesa,
JIOKTOpP TEXHUYECKUX HAYK

(ndmmuch)
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