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AHHOTAIUA
paboueil mporpaMMbl y4eOHOM IUCIMILIIMHBI
b1.B./IB.01.02 Hacocbl 1 HACOCHbIE CTAHIIMH
JJIS1 MOAT0OTOBKHU OakasiaBpa no HanpasJjeHuio 08.03.01 CtpouTesibCcTBoO,
npopuib IIpoMbilIeHHOE M TPAKIAHCKOE CTPOUTEIbCTBO, [ HAPOTEXHUYECKOE
CTPOUTEJIBCTBO, JKCIEPTH3A U YIIPABJIEHHE HEABHKMMOCTbIO

Henab ocBoeHust aMCUMIVIMABL: O3HAKOMUTH OyAyliero OakajgaBpa C TaKUM
MOHATUEM KaK HAacocC, yJeJsis OCHOBHOE BHHMMAaHUE H3YYECHHIO KOHCTPYKLHMH U
XapaKTEPUCTHK HOBEHIIMX THUIIOB HACOCOB M HACOCHBIX YCTAHOBOK IPUMEHSEMBIE B
CHUCTeMax BOJOCHAOXEHHS M BOJOOTBEACHMS, a TaKXkKe TEeOpuu uX paboThl U
TMAPABINYECKUX IIPOLIECCOB IE€peaud SHEPruM B arperare, OIpPEACICHHI0 HX
apaMeTpoB, HEOOXOJUMBIX NPU MPOECKTHUPOBAHHM HACOCHBIX CTAaHLUMN; CIOCOOOB
BbIOOpA, YCIOBUH NPUMEHEHUS HACOCOB; JOCTOMHCTB U HEJOCTAaTKOB, U BOIPOCOB
IKCILTyaTalUH.

MecTO QMCHUILVIMHBI B Yy4eOHOM IJIaHe: JUCLUUIUIMHA BKJIIOYEHA B 4YacTh,
dhopMUpyeMyIO0 YYaCTHHKaMH 0Opa30BaTeIbHBIX OTHOIICHUH Y4YeOHOTO IUIaHa II0
HaIPaBJICHUIO MTOATOTOBKU CTPOUTEIHCTBO, 6 ceMecTp

TpeboBanusi K pe3yjJabTaTaM OCBOEHHsI JAUCHMIUIMHBI: B peE3yJbTaTe
OCBOEHUS TUCHUIUIMHBI GopMupyroTcs kommnereHnu YK-1 (MHaukaTop 10CTUXKEHUS
komneTeHimu YK-1.4) I1Koc-3 (uaaukarop moctmwkenus komnerennnu IMKoe-3.1;
IIKoc-3.4; [IKoc-3.5); [1Koc-4 (maaukarop moctmwkenus kommneTeHuu [MKoc-4 .1;
IMKoc-4.3; [IKoc-4.5)

KpaTkoe coaep:kanue IMCUMIUVIMHBI: KiIaccUPUKalMg W KOHCTPYKIIUS
HacocoB. OO6nacTh npuMeHeHus.. CxeMbl THAPOY3TOB HACOCHBIX CTAHIIMN CHCTEM
CEJIbCKOXO3SIMCTBEHHOTO BOJOCHA0KEHUS. [ MapOMEXaHUYECKOe M DHEPreTHUECKOe
000pyToBaHNE HACOCHBIX CTaHIMK 1 W 2 moabeMoB. 374aHUS HACOCHBIX CTaHIIMM.
Bomo3zabopHble  COOpy)XeHHST ~ HACOCHBIX  CTaHIMWA.  BHYTpHUCTaHIIMOHHBIC
KOMMYHUKAIIMM HACOCHBIX CTaHIMi. HamopHbpie TpyOOMpoOBOABl HACOCHBIX CTAHIIHIM.
KananmuzanimonHele  HAaCOCHbIE  CTAHIMU. BOJHOPHEPreTU4YecKue, TEXHUKO-
DKOHOMHUYECKHE pacyeTbl M  YACIbHbIC TOKA3aT€JIM HACOCHBIX  CTAHIUU.
DKcIutyarainys THAPOy3JI0B HACOCHBIX CTAHIUM.

OO0mast TPy10eMKOCTh TUCHUMILIMHBI 3 3a4. e11., 108 yac.

IIpome:xkyTOYHBIA KOHTPOJIb: — dK3aMmeH, PI'P



1. Ileab ocBOEHUS AMCHUILIMHBI

Ienn ocBoeHMS TUCIUAILINHLI HacoChl 1 HACOCHBIE CTAHIINY SIBISETCS

- O3HAKOMJICHHE OyayIuX OakajJaBpOB C MAaIIMHHBIM BOJOMOIBEMOM €rO
3HAYCHHWEM W PpOJIbI0 B TMPAKTHKE OPOIICHHS W  OCYIICHUS  3EMellb,
CEJILCKOXO3IHCTBEHHOIO BOJOCHAOKEHHI M B I[€JIOM B BOJJOXO3AMCTBEHHOM
CTPOUTEILCTBE;

- (opMupoBaHHE Yy CTYJACHTOB KOMIUIEKCAa OCHOBHBIX CBEICHHH, 0a30BBIX
MOHSATUH, 3HAHWW W HABBIKOB B OOJACTH TPOCKTHPOBAHUS, PAIMOHAIBHOTO
WCITOJIB30BAHUS, JKCIUTyaTallid, MOHUTOPUHTA, PEKOHCTPYKIIMA W BOCCTAHOBJICHHUSI
HAaCOCHBIX YCTaHOBOK;

- pa3BUTHE Yy CTYIACHTOB TNPO(ECCHOHATBHBIX KOMIICTCHIIMM, IITHPOKOTO
HAay4HOTO Kpyro30pa, TBOPYECKOIO IOAXOJA, U YMEHHMM HCIOJIb30BAaTh HOBEWILIHE
JTOCTHKEHHUS TEXHUUECKOTO IIporpecca, B Mpoliecce CBOCH TPYI0BOM JIeATEIIbHOCTH.

B pesynabTare u3ydeHus IUCHUIUIMHBI Oyaymui OakamaBp ITOJDKEH OBITh
MOATOTOBJICH K MPAKTUUECKOMN pea3aliiy MOJYyYCHHBIX 3HAHUM, UCTIOJIb30BAHUIO UX
pu IIPOCKTUPOBAHHH, CTPOUTEIIbCTRE, IKCILTyaTalllH, MOHUTOPHHTE,
PEKOHCTPYKITUU U BOCCTAHOBJICHMH HACOCHBIX YCTAHOBOK C MIPUMEHEHHEM HOBEHIIIUX
TEXHOJIOTUH U OBITH CITIOCOOHBIM K CAMOOOYUYEHHUIO.

2. MecTO IMCHMILUIMHBI B y4eOHOM Ipouecce

Jucrunmaa Hacochl 1 HaCOCHBIE CTAHIIMU BKITFOUEHA B YaCTh, (HOPMHUPYEMYIO
ydgacTHUKaMu oOpazoBatenbHbIX oTHOIIeHHH PI'OC BO. B mucuumnmmae Hacocel u
HacOCHBIE cTaHIMK peanuzoBaHbl TpedoBanuss ®I'OC BO, OITOII BO u Yyebnoro
maHa no HanpasieHuto 08.03.01 CtpourtenbcTBO, HAPABICHHOCTH [[poMbliliieHHOE
U TPaXJTAHCKOE CTPOMUTENIBCTBO, I MIAPOTEXHUYECKOE CTPOUTENILCTBO, DKCIEPTH3A U
YIPABJIEHUE HEIBUKUMOCTBIO

[IpeamiecTByOIMMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
auciuiuinHa Hacockl W HAacoCHble CTaHUUU, SIBISIOTCA CIEIYIOUIUME TUCUUIIIUHBL:
«Marematukay, «duzukay, «Mexanuka», «HxenepHas rpaduka», «['uapapiuka.
Kpome »3TOro  CTymeHT JOJDKEH  yMETh  MOJIb30BAaThCA  KOMIIBIOTEPHOM
BBIYMCIUTEILHOH M TpadomoCTPOUTETbHOM  TEXHUKOM,  3HAaTh  COCTaB
KOHCTPYKTOPCKOM IOKYMEHTAIIUU B MIOJIHOM COOTBeTCTBUU ¢ TpeboBanusmu ECKJI.

OcoOeHHOCTBIO  NUCUMIUIMHBI ~ fABJISETCS MOJydaTb M 00OpabaThIBaTh
uHOpMAIMI0O W3 PA3IUYHBIX HCTOYHUKOB, HCTOJB3YS pa3IMYHbIE CPEICTBA U
METO/Ibl, UHTEPIIPETUPOBATH MOJTYyUEHHBIC JaHHBIC JIJIs1 POPMUPOBAHUS CYKICHUI TIO
MpoPECCHOHAIBHBIM U COIMAJIBHBIM ~ MpobjieMaM, a TakKe CTPEMUTHCS
COOTBETCTBOBAaTh YCTAHOBJIEHHBIM CTaHIapTaM WJIA MPEBOCXOAUTH UX.

PaGouass mporpamma aucnuruinHbl Hacockl W HacoCHBIE CTaHIIMM ISt
WHBAJIMJOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHM 370POBBSI pa3padaTbiBaeTCs
UHAUBUIYAIbHO C  Y4E€TOM  OCOOEHHOCTeM  MCUXO(U3MYECKOTO  Pa3BUTHUA,
WUHAMBUYATbHBIX BO3MOKHOCTEN U COCTOSIHUSA 3/I0POBBSI TAKUX OOYHAIOITUXCS.



3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs IO JMCUHMILINHE,
COOTHECEHHBIX C IJIAHMPYEMBbIMH Pe3y/JIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NpoOrpaMMmbl

N3yuyenue nanHO# yueOHON AMCIUIUIMHBI HAMpaBlieHO Ha (OpMUpOBaAHHE Y
oOy4Jaronuxcsi KOMIETeHIMH, MpeACTaBlICHHbBIX B TaOmwmie 1.

4. CTpyKTYypa " coepkaHne TUCUUILTHHBI
4.1 PacnipenesieHue TPYA0EMKOCTH IMCHUIIMHBI 10 BUAaM padoT
1o ceMecTpam

OOmas Tpya0oéMKOCTh AUCIMILIUHBI COCTaBIIIeT 3 3a4eTHBIX enuHuiel (108
4acoB), UX paclpeie]IeHUe 1Mo BUAaM padOT MpeACTaBICHO B TabauIe 2.



TpeGoBanus K pe3yJbTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

Kon u conepxanue

B pe3ynbrarte n3yueHus: yaeOHON AUCHUIIIMHBI 00y4YaIOUIUecsl TOJKHBIL:

pacdyeTHOe 000CHOBaHUE
IPOEKTHBIX PELICHUI
3IaHUN U COOPYKEHUI

Br160op ucxonnoit
uHpOpMaLIUU U
HOPMATHBHO-TEXHUYECKUX
JJOKYMEHTOB JIJIs

JIOKYMEHTHI,
perIaMeHTHpYIOIINE
MIPOEKTUPOBAHHE
HACOCHBIX CTaHIMH

IJIaBEHCTBYIOIINE
HOPMAaTHUBBI 110
MIPOEKTUPOBAHUIO
HACOCHBIX CTaHIIUH

Kon Coneprxanue
Ne " WHJMKATOpa JOCTUKEHUS
/| KOMUCTE | KOMHCTCHIIH L0 €5 KOMIIETEHIINU 3HATh YMETh BJIQJIETh
HIUU YacTH) .
(um e€ yacTh)
1. VK-1 Cnoco6eH ocymectBisith | YK-1.4 0COOEHHOCTH HCITOJIH30BaTh UCXOJIHYIO |HaBBIKAMHU 00paOOTKH
MOWCK, KPUTUICCKUI BEIsiBIICHHE CHCTEMHBIX (GYHKITMOHUPOBAHHUS uH(MOPMALIHIO JTS uH(popManuy,
aHAJIU3 U CUHTE3 CBs3€H U OTHOUICHUI MEy | CUCTEM BOJOIOAAYHU IPU | ONIpEeAETICHHS THUIIa MO3BOJISAIOIIEH
uH(pOpMAIIUHU, TPUMEHSTh | U3Yy4aeMbIMU SBICHUSIMH, |paboTe HACOCHBIX HACOCHOH CTaHIUH npodeCcCrOHaIBHO
CUCTEMHBIN MOAXOM ISl | MpoLieccaMyl |/1in CTaHIIHHA 00paboTaTh UCXOHBIC
PEIICHUS MTOCTABIICHHBIX | OOBEKTaMH Ha OCHOBE JTaHHBIC
3a1au MPUHITON MapagurMbl
2 |IIKoc-3 |Cmoco6Hocts BemonHATh | [1Koc-3.1 HEOOXOUMYIO WCII0JIH30BATh PA3JIMYHBIC |HaBBIKAMHU PAOOTHI C
paboThI O Br16op ucxonnoit uH(pOpPMALIHIO TS HOPMAaTUBHBIE TOKYMEHTHI | Pa3INYHBIMU
MPOSKTUPOBAHMIO 3MaHUN | MH(DOPMALIHH JUIS MIPOSKTUPOBAHUS JUTSL OTIPEICIICHUS HOPMATUBHBIMH
U COOpPY>KEHUM MPOEKTUPOBAHUS 3/1aHUS U | HACOCHBIX CTaHIIMA UCXOJIHOU MHGOpMAIUU | JOKYMEHTaMH
COOPY)KEHUS
[TKoc-3.4 pa3JMyYHbIe TUIIBI 3JaHUN | BBIOUpATh TUIl HACOCHOHN | HaBBIKaMH 1moadopa
Br16op BapuanTa HACOCHBIX CTaHIIMH 1 CTaHIMH B COOTBETCTBUU | THIITA HACOCHOW CTAHIIUU
KOHCTPYKTUBHOTO JTOTIOTHUTEIBHBIX C UCXO/JHBIMU TAHHBIMH | TI0O TEXHUYECKOMY
peIIeHUS 3IaHus U COOPYXKEHUI 3aJJaHHTO
COOPYKECHHSI B
COOTBETCTBHHU C
TEXHUUYECKUM 33aJJaHUEM
[TKoc-3.5 0COOEHHOCTH OTIpeeIsATh METOJIaMU OTIpeeTICHUS
HazHaueHre OCHOBHBIX KOHCTPYKIIUY 3[JTaHUH U | HEOOXOJMMBIE TTapaMeTPhI | HEOOX O TMMBIX
napaMeTpoB COOPYKEHHI HACOCHBIX | CTPOUTEIHHOM napameTpoB
CTPOUTEITLHOM CTaHIIHH KOHCTPYKITUH 37IaHHS CTPOUTEIBHBIX
KOHCTPYKIIUU 3aHUS U HACOCHOU CTaHIIUU KOHCTPYKIIUH 3aHUs
COOPYKEHHUS HACOCHOM CTaHIIUU
3 |IIKoc-4 |Cmoco6Hocts mpoBoauTh | [1Koc-4.1 HOPMAaTUBHO-TEXHUYECKHE | HAXOJAUTD U OTIPEACIATh | HaBBIKAMU BBHIOOpA

HEOOXO0IMMBIX
HOPMAaTUBHO-
TEXHUUECKHUX
JTIOKYMEHTOB




BBITIOJTHEHUS pPACYETHOTO
000CHOBaHHUS U TEXHUKO-
HKOHOMUYECKOUN OLEHKU
IIPOEKTHBIX PELICHUI
3IaHUN U COOPYKECHHI

ITKoc-4.3

Br160op MeToauku
pacyeTHOro 0OOCHOBAHMS
IIPOEKTHOT'O PEIICHUS
KOHCTPYKIIUU 3JaHUS 1
COOPYKCHHS

pa3IM4YHbIE METOAUKHU
000CHOBaHHUS MPOEKTHBIX
peLIeHUH IpH
MPOEKTUPOBAHUU
HACOCHBIX CTaHIIMH

HCIIO0JIb30BaTh Pa3IUYHBIC
METOIMKH IS
000CHOBAHHUS
TEXHUYECKHX PEIICHUI

HABBIKAMU OTIPEICTICHUS
HEOOXO0IMMOI METOIUKH
U QJITOPUTMA
000CHOBaAHHUS
MIPOEKTHOTO PEIICHUS

[1Koc-4.5
KounctpyupoBanue u
rpaduyeckoe ohopMIICHHE
MIPOEKTHOH JIOKyMEHTallUU
Ha KOHCTPYKUHH 3JaHUI 1
COOPYKEHHI

HOPMATUBHBIC JOKYMCHTBI
CIIAC no odopmieHHIo
IIPOEKTHOMN
JIOKyMEHTAIlUU Ha
HACOCHBIE CTAHINH

0(pOpPMIISITh IPOEKTHYIO
JOKYMEHTALUIO B
COOTBECTCTBHUHU C
HOpPMaTHBaMHU

HaBBIKaMU O0(hOpMIICHUS
MPOEKTHOM
JIOKYMEHTALUU




Tabmura 2

PacnpenesieHue Tpya10EéMKOCTH JUCHMILUIMHBI 10 BHIaM padoT

TpynoémkocTn
Bupa yue0Hoii padoThI cemecTp,
yac.
Ne6
O01mast TpyA10éMKOCTb JUCHUIUIMHBI 10 108 108
y4eOHOMY TIaHy
1. KonrakTHas pa6ora: 52,4 52,4
AyauTopHas padora: 52,4 52,4
8 MoMm uuce:
aexyuu (J1) 12 12
npakmuuecxue 3auamus (113) 38 38
KOHCYIbmayuu nepeo 5K3aMeHOM 2 2
KOHMAaKmHuas paboma na npomesxicymounom konmpone (KPA) 0,4 0,4
2. CamocTrosiTesabHas pabora (CPC) 31 31
PI'P 20 20
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyUOHH020 Mamepuana u
mamepuana y4eOHUKo8 u yueOHvix nocoouil, N0020mMosKa K 11 11
NaOOPAMOPHBIM U NPAKMUYECKUM 3AHAMUSIM.)
Iloozomoska x sK3ameHy 24.6 24,6
Bupg konTpoOs: sk3ameHd PI'P

4.2 Conep:kanue JUCUUIINHBI

TemaTn4yeckuii nIaH y4eOHOM TMCIUTIIMHBI

TaOmuma 3

HaumeHoBaHue pa3iaesioB U TeM
AUCHMILIHNH (YKPYTTHEHO)

Bcero

AynuTopHas paéora

J | m3

JIP | TIKP

BueayauTopHasn
pa6ora CP

6-o0it cemecmp

1. BBeaenue, o01ue cBedeHHUsI 0 HACOCaXx,
HACOCHBIX YCTAHOBKAX M  HACOCHBIX
CTAHLHAX.

Tema 1.1. Kpatkuii wucropuyeckuii 0030p
pa3BUTHS MAIIMHHOTO BOJONOABEMA.

Tema 1.2. lloHsTHs: «HACOC», «HACOCHBIU
arperar», «HacOCHas yCTaHOBKa», «HACOCHas
CTaHLIUS.

Tema 1.3. Kiaccudukauus HacocoB H
BOJOIOABEMHBIX MaIllMH MO Pa3IuYHbIM
MPU3HAKAM.

Tema 1.4. CXxeMbl HACOCHBIX YCTAHOBOK

2

2. JlonmacTHbIE HACOCHI

Tema.2.1. Knaccudukanust ~ momacTHBIX
HAcOCOB, KOHCTPYKIIUS U UX MapKUPOBKA.
Tema 2.2. [TpuHIMN JIEHCTBHS
IIEHTPOOEKHOTO HACOCA, MJIAHBI CKOPOCTEH Ha

16
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HaumeHoBaHue pa3iesioB U TeM
AUCHUIINH (YKPYITHEHO)

Bcero

AyauTopHasi padora

JI

113

JIP

ITKP

Bueayauropnas
pa6ora CP

BXOJI€ M BBIX0JIe paboyero KoJjeca.

Tema 2.3. Kpatkast Teopust 0CEBOr0 Hacoca.
Tema 2.4. XapakTEpUCTUKU JIOMACTHBIX
HAaCOCOB.

Tema 2.5. Teopuss momoOHst JIOMACTHBIX
HAaCOCOB.

Tema 2.6. KaBuTanus B JIOIACTHRIX Hacocax.

3. Apyrue THIIBI HaCcoCoB "
BOJAONObEMHHKOB

Tema 3.1. Knaccubukarusi, NOPUHIAI
JCWCTBUS,  KOHCTPYKLIMS U 00Jacth
MIPUMEHEHHUS Pa3IMYHbIX TUIIOB HACOCOB..

4. I'mapoy3ibl CTAIMOHAPHBIX HACOCHBIX
CTAHIMNI

Tema 4.1 Kiaccupuranus THIPOY3IIOB
HACOCHBIX CTaHIMH.

Tema 4.2. Cxembl TUAPOY3JIOB HACOCHBIX

CTaHIINH.

5 I'magpomexaHH4YecKoe H JHEPreTHYecKoe
000py/10BaHHe HACOCHBIX CTAHIIMIT

Tema 5.1. OcCHOBHOE THMAPOMEXAHUYECKOE
o0opynoBaHue.
Tema 5.2. DHepreTuyeckoe 000pyJ0BaHUE.

6 . 3m1aHNA HACOCHBIX CTAHIIHIA.

Tema 6.1 Ha3snauenue 37aHU HACOCHBIX
CTaHIIMI U UX KIaccu(UKaIMs MO pa3IuyHbIM
MIPU3HAKAM.

Tema 6.2. KOHCTPYKIMM 3JaHUM HACOCHBIX
CTaHIMH

Tema 6.3. OnpeneneHue pa3MepoB 31aHUA
HACOCHOM CTaHITUH

7. HanopHsre, BCachbIBaKOIINe "
NOABOASAIME TPYOONPOBOABI HACOCHBIX
CTAHUMHI

Tema 7.1.. ~ Ha3HaueHne  HamOpHBIX,
BCACBIBAIOIINX u MOJBOJISAIINX
TpyOOIIPOBOIOB u TpeboBaHMS,
NPEIbSBIsEMbIE K HUM.

Tema 7.2, BryTpucranumonHssie
TpyOOIPOBOJHBIE KOMMYHHKALIMU HACOCHBIX
CTaHIMU

Tema 7.3 OnpeneneHue auamerpa U
MaTepHalia HalmopHOTO TPyOOIIPOBOIOB.

8. Bomo3abopHble, BOJOBBINIYCKHbIE H
PbIOO3AIIMTHBIE COOPY’KEHUSI HACOCHBIX
CTAaHIUI6

Tema 8.1. BopnozabopHble COOpPYKEHUI
HACOCHBIX CTaHIIMH.
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HaumeHoBaHue pa3iesioB U TeM
AUCHUIINH (YKPYITHEHO)

Bcero

AyauTopHasi padora

JI

113

JIP

ITKP

Bueayauropnas
pa6ora CP

Tema 8.2 PpiO03alIUTHBIE COOPYXEHUS U
YCTPOMCTBA HACOCHBIX CTAHLIUM.

Tema 8.3 BOJOBBINYCKHBIE COOPYKECHUS
HACOCHBIX CTaHIIUM.

0. BcnomorarenbHoe o0opynoBaHue
HACOCHBIX CTAHIM

Tema 9.1. BcomorarenbHOe
THIPOMEXaHUIEeCKOe 000pyI0OBaHUE
HACOCHBIX CTaHIUI.

Tema 9.2. BcnoMorareinbHOE SHEPreTHUECKOE
000py/I0OBaHUE HACOCHBIX CTAHIIUM.

Tema 9.3. BcrnoMorareinbHOE MEXaHUYECKOE
000pyIOBaHUE HACOCHBIX CTAHIIUM.

14

10

10. IlepenBum:kHble ¥ Jpyrue THIIBI
HACOCHBIX CTAHLMI

Tema 10.1. TlepenBHKHBIC HACOCHBIE CTAHIIUN
U YCTaHOBKHU.

Tema 10.2. HacocHble CTaHIIMU U yCTAaHOBKH
s 3a0opa  MOA3eMHBIX BOJ.  biiouHo-
KoMIuiekTHble HacocHble craHuuu (BKHC) u

APp.

11. ¥YcaoBu# IKCIJIyaTallUH HACOCHBIX
CTAHIMNI

Tema 11.1. OOciayXuMBaHHE  HACOCHBIX
YCTAHOBOK B MPOIIECCE IKCIUTyaTalllH.

KOHchIBTaI_II/II/I nepea 5Kk3aMCHOM

KonTakTHas paboTa Ha MPOMEKYTOUYHOM
koHTpoie (KPA)

0,4

0,4

IToaroroBka K 3K3amMeHy

24,6

24,6

Bcero B 6-oMm cemectpe

108

12

38

2,4

55,6

Htoro mo gucruInimae

108

12

38

2,4

55,6

Copepxxanue pa3iesioB AMCHUATLIAHBI

1. BBenenue, 001Me CBeleHHSI 0 HACOCAX, HACOCHBIX YCTAHOBKAX M

HAaCOCHbBIX CTAaHIIUAX.

Tema 1.1. Kparkuii wucTOprYecKui 0030p pa3BUTHA MAIIMHHOTO

BOJIONOBEMA.

3HaueHUE MAIIMHHOTO BOJIONOABEMA B MPAKTHKE OPOIICHUS W OCYILICHHS
3emMenb. KpaTkuii HMCTOpHYECKHI 0030p pa3BUTHS MAIIMHHOTO BOJOIOIBEMA.

I[OCTI/I)KGHI/IH OTCUYCCTBCHHBIX H Bap}I6e)KHBIX YUYCHBIX,
IMPOCKTUPOBHIIMKOB B  PA3BUTHH KOHCTPYKIHWU

TUAPOY3JI0B MAIIUHHOTO BOAOIOIBEMA.
Tema 1.2. TloHSTHS: «HACOCY», KHACOCHBIN arperaT», «HACOCHasi yCTaHOBKa,

«HAaCOCHas CTaHLIHA).

KOHCTPYKTOPOB U

COBPCMCHHBIX HACOCOB H
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[lonsTusi: «HAcOC», «HACOCHBIM arperar», <«HAcOCHas YCTaHOBKay,
«HacocHas ctanuus». OCHOBHBIE TapaMeTPhbl HACOCOB: MOJja4a, HATMoP, MOJIe3Has U
notpebisieMass MOITHOCTh, Ko3(dduiMeHtT moje3Horo aerctBus. KoaddurmeHt
MOJIE3HOTO JIEHCTBUSI HACOCHOM ycTaHOBKHU [IpuOopsl 1iist u3MepeHus: mapaMmeTpoB
Hacoca.

Tema 1.3. Knaccudukanuss HACOCOB U BOJOMNOJBEMHBIX MAIIMH IO
Pa3IMYHBIM MPU3HAKAM.

Knaccudukanus HacocOB W BOAOMOIBEMHBIX MAIIMH MO Pa3TUYHBIM
npusHakaM. O0IacTh MPUMEHEHHSI HACOCOB Pa3IMYHBIX THIIOB.

Tema 1.4. CxeMbl HACOCHBIX YCTaHOBOK

CxemMBbl HACOCHBIX YCTAHOBOK: C TOJOXHUTEIbHOM U OTPUIATEIHbHOM
BbICOTAMU BcachiBaHus, cuonHoro tuma OnpeaeneHue TpedyeMoro i moaadu
BOJIBI HAIOpa Hacoca U Hamopa 1Mo MOoKa3aHUsIM U3MEPHUTENbHBIX TPHUOOPOB

2. JlonmacTHbIE HACOCHI

Tema.2.1. Knaccudukanust J0MaCTHbIX HACOCOB, KOHCTPYKIIMSL.

Knaccudukanus  jomacTHbIX  HAacocoB, MapkupoBka. KoHcTpykuus
LHEHTPOOEKHBIX, TUArOHAIBHBIX U OCEBBIX HACOCOB, HA3HAUYEHUE OCHOBHBIX Y3JIOB
U JIeTAJIEN.

Tema 2.2. [Tpunuun AeicTBUS IEHTPOOEKHOTO HAcOCa.

[TpuHIUn AECTBUS EHTPOOEKHBIX HACOCOB. TeueHue KUAKOCTH B KaHajIax
pabouero koseca. Bxoa JKUIKOCTM Ha pabodee KOJECO U BBIXOJA U3 HErO.
OCHOBHOE ypaBHEHHE IEHTPOOEKHOTO HAcoca. 3aBUCUMOCTb TEOPETUYECKOTO
Hamopa IEHTPOOEXKHOr0 Hacoca OT 4YHCciIa Jionacteil paboyero KoJeca.
JIefiCTBUTENBHBIN HAMOP LIEHTPOOEIKHOIO Hacoca.

Tema 2.3. Kpatkas Teopusi 0CEBOr0 Hacoca.

[TpuHIMIT JEHCTBUS OCEBOTO HACOCA, LHUPKYIANHS JKUAKOCTA BOKPYT
JIOTIACTH, TOJBEMHAs Cujaa, KOIDPUIMEHTH TMOABEMHOW CHIIBI U JIOOOBOTO
cornpotuiieHusi. OCOOEHHOCTH IJIAHOB CKOPOCTEW Ha BXOJAE M BBIXOJE paboyero
KOJIECa OCEBOI0 HAcoca.

Tema 2.4. XapakTepUCTUKH JIONIACTHBIX HACOCOB.

XapakTepucTUKH  JIOMACTHBIX  HACOCOB: paboyme, YHUBEpPCAIbHBIE,
Oe3pa3mepHbie. Buabl 1 0COOEHHOCTH XapaKTEPUCTUK PA3IMYHBIX TUIIOB HACOCOB.
CoBmectHast pabota Hacoca ¢ TpyOompoBogoMm. PabGouass Touka. CrocoOsl
pEeTyIMpOBaHUs PEXUMOB pabOTHl HACOCOB. YCJIOBHUS ITyCKa JIOMACTHBIX HACOCOB.
[TapannensHas U ocnegoBaTeNbHasi padoTa HACOCOB.

Tema 2.5. Teopust nogoOus JTOMACTHBIX HACOCOB.

Teopust mogo0ust TOMacTHBIX HAacOCOB. ['eoMeTprueckoe, KHHEMAaTHIECKOE U
nuHamuyeckoe nonooue. Kpurepum mnonobus. IlpakTudeckoe HCMONb30BaHUE
teopun 1noaobus. KospduuueHt ObICTPOXOJHOCTH  JIOMACTHBIX  HACOCOB.
Knaccuduxkarus nomacTHeIX HACOCOB IO KOIPPUITUEHTY OBICTPOXOTHOCTH.

Tema 2.6. KaButanus B J0MaCTHBIX HaCOCAX

KaBuTamuss B JOmacTHRIX Hacocax: TMOHSTHE, MPUYUHBI BO3HUKHOBCHUS,
BO3JICUCTBUSI HA JeTanu U paboTy Hacoca. Mepbl OOphOBI ¢ BOBHUKHOBEHHUEM U
MOCJIC/ICTBUSIMU KaBUTAIMK B JIOMACTHBIX Hacocax. KpuTH4ecKkuit U JOIMyCTUMBII
KaBUTALIMOHHBIE 3amachl. KaBUTallMOHHBIE UCTIBITAHUS HACOCOB.
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3. Ipyrue THNbI HACOCOB U BOAONOAHEMHHUKOB
Tema 3.1. Knaccudukarys, NPpUHIMI JEHCTBUSA, KOHCTPYKIUA M 00JIacTh
MIPUMEHEHHUS JPYTUX TUITBI HACOCOB U BOJOMOIbEMHHUKOB.

4. I'uapoy3iibl CTAMOHAPHBIX HACOCHBIX CTAHIIMIA

Tema 4.1 Knaccudurarus rujpoy3/ioB HACOCHBIX CTaHIIHH.

Knaccudukanus Truapoy3IOB HACOCHBIX CTaHIMM 10 Ha3HAYEHHUIO,
KOHCTPYKTHUBHBIM MPHU3HAKaM, YCIOBUSM HCIOJB30BaHUs, HAJICKHOCTH, TIOJa4e U
Hanopy. CocTaB COOpY>KEHHI THAPOY3JIOB HACOCHBIX CTAaHIIUH

Tema 4.2. Cxembl THIPOY3JIOB HACOCHBIX CTaHIIUH.

Cxembl THAPOY3JIOB HACOCHBIX CTAHIIMM Ha OPOCUTENBHBIX CHUCTEMax MpH
3a0ope BOJBI W3 OTKPHITBIX HCTOYHMKOB M TOJade BOABI B KaHambl. CXembl
THIPOY3JIOB HACOCHBIX CTAHIIMM, MOJAIOIIUX BOAY B 3aKpPBIThIE OPOCHUTEIIbHBIE
cetd (30C). CxeMbl TUIPOY3JIOB OCYIITUTEIBHBIX HACOCHBIX CTAHIIHIM.

5. I'mapoMexaHU4YecKOe M JHEpPreTudecKkoe 000pPYyAOBAHHUE HACOCHBIX
CTAHLUMI

Tema 5.1. OcHOBHOE THIPOMEXAHUUECKOE 000PYI0BaAHKE.

OCHOBHOE THIPOMEXaHUYECKOE O00OpYJAOBAaHHE HACOCHBIX CTAHIIMM:
Ha3zHayeHue, coctaB. [IpuHIMNO MoAOOpa OCHOBHBIX HAcOoCOB. MeToanl moadopa
HAacOCOB: H3MEHEHHME YacTOThl BpalleHus, O0O0Touka pabodero KoJjeca,
MojenupoBaHue. J[OCTOMHCTBA M HEIOCTAaTKH pPa3IMYHBIX METOJOB MOoAOOpa
HAaCOCOB.

Tema 5.2. DuepreTuyeckoe 000pyAOBaHUE

Tunbl aBUraTeneit MpUMEHSIEMBIX JJIsi TPUBOJA HACOCOB, JOCTOUHCTBA U
HEJIOCTaTKM Pa3JIMUHBIX TUIIOB JABUrareseil. OnpeneneHrne MOITHOCTUA JABUTATEIS.
[TonGop nBuraTens juis TNpUBOJA Hacoca. PerymmpoBaHue IMOJayd HACOCHBIX
CTaHIIUHA. DHEeProcHA0KEHHE HACOCHBIX CTAHITUH.

6 . 31aHNA HACOCHBIX CTAHIIMIA.

Tema 6.1 HaznaueHue 31aHNK HACOCHBIX CTAHIIMKN M WX KJIacCH(UKAIMS 1O
Pa3IMYHBIM MMPU3HAKAM.

Ha3nauenne 3manuss HacocHbli cranuuu. Kiaccudukanus 37aHUN
HAaCOCHBIX CTAHLMKA MO pPa3jIMYHbIM NpU3HaKaMm BbeIOOp THMa 3/1aHHUsI HACOCHBIN
CTaHIIUH.

Tema 6.2. KOHCTpYKUMH 31aHUN HACOCHBIX CTAHIIUH.

KoHCcTpykIun 3m1aHuil HACOCHBIX CTAHIUN «HA3EMHOTO», «KaMEPHOIO» U
«OJOYHOTOY THIIOB.

YcnoBust npUMEHEHUs pa3IMYHBIX TUIIOB 31aHUS HACOCHOW CTAHIIMHU

Tema 6.3. OnipenesieHue pa3MepoB 37aHUsI HACOCHOM CTaHIIMH

KomrioHOBKa M ompejeieHne pa3MepoOB BEPXHEr0 CTPOCHHUS M MOA3EMHOM
YaCTH 3/IaHUN HACOCHBIX CTAHIIMM pa3IMYHbBIX THUIIOB.
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7. HanopHble, BcachbIBalOUue U MOABOASAIINE TPYOONIPOBOABI HACOCHBIX
CTaHU UM

Tema 7.1. Ha3HaueHue HaNOpPHBIX, BCACBIBAIOIIMX W MOABOASIINX
TpyOONPOBOIOB U TPEOOBAHUS, IPEIBSABISIEMBIE K HUM.

Hasnauenue u TpeOoBaHuUs, MPEbABISEMbIE K HATIOPHBIM, BCACHIBAIOIIUM U
noABoAIMM TpyOompoBojgaM. CTalibHble, acOECTOILIEMEHTHbIC, IUIACTUKOBBIC,
&Kese300eTOHHBIE COOPHBIE U MOHOJIUTHBIE TPYOONPOBOIBI. [ HapaBirueckuil yaap
B HAIlOPHBIX TPYOOIIPOBOJAX: MPUYMHBI BO3SHUKHOBEHUS M CPEICTBA 3AIUTHI OT
TUAPaBINYECKUX yaapoB. BeiOop Tpacchl mpokianku Ykiaaka TpyOOmpoBOIOB.

Tema 7.2. BHYTpUCTAaHUMOHHBIE TpPYOONPOBOAHBIE KOMMYHHUKALIUH
HACOCHBIX CTaHLIHUM

BHyTpucTaHUMOHHBIE  TPyOONPOBOJHBIE  KOMMYHHMKAallUd  HACOCHBIX
craHiuii. Has3nauenwe, TpeOoBaHUA, BBIOOP CXEMBI  TPYOONPOBOAHBIX
KOMMYyHUKanuii. Bpibop TpyOompoBogHOW apmaTypbl U (DACOHHBIX YacTei
HAaCOCHOM CTaHLINU

Tema 7.3 Onpenenenue AuaMeTpa U MaTeprasa HalopHOTro TpyOOIpoBOIOB.

Bb16op uMcna HUTOK HamopHOro TpyOompoBoja TeXHHMKO-3KOHOMHYECKHE
pacyeTsl IO OINPEACIICHHI0 3KOHOMHYHOTO JAMAMETpa W Marepuana CTEHOK
HAIMlOPHOTO TPYOOIpPOBO/IA.

8. Boao3zabopHbie, BOAOBBINYCKHbIE H PbIO03alIMTHbIEC COOPY/KEHHUS
HACOCHBIX CTAHLMM

Tema 8.1. BonozabopHble COOPYKEHUN HACOCHBIX CTaHIUH.

O6mue cBenaeHHss M TpeOOBaHUS, MNPEIBABIsAEMbIE K BOA03a00PHBIM
coopykeHusaM. HazHaueHrne Bo103a00pHBIX COOPYKEHHUIM M UX KIacCU(PUKALMS T10
paznuuHbiM Tipu3HakaMm. CocTtaB 000pyaoBaHUsS COOpYykKeHuil. Bopo3abopHbie
COOPY’KEHHS Ha KaHAJIaX, BOJOXPAHMUIIUIIAX U PEKax.

Tema 8.2. Pribo3anuTHBIC COOPYKEHHS M YCTPOMCTBA HACOCHBIX CTAHIIUM.

Pri6o3amutHbIe coopyskeHust 1 ycTporicTBa. Haznauenue, kinaccudukanms u
KOHCTPYKUMS. YCJIOBUS TNPUMEHEHMS] Ppa3IMYHbIX THUIIOB PBHIOO3AIIMTHBIX
coopyKeHui u yctpoiicTB. CoctaB 000py10BaHUS.

Tema 8.3. BONOBBINTYCKHBIE COOPYKEHHSI HACOCHBIX CTAHIIUM.

Haznauenne u cocraB o000pyJOBaHMsS BOJOBBITYCKHBIX COOPYKEHHM.
Knaccudukanus BOJOBBIMYCKHBIX coOOpykeHMil. OOnacTe NpPUMEHEHUS U
KOHCTPYKIUSI BOJOBBIMYCKHBIX COOPYKEHHH C 3aloOpHBIMH YCTpOMCTBaAMU
MEXaHUYECKOTO ACHCTBUS, CAQOHHOIO THIA, C IEPEIUBHON CTEHKOU U JIp.

9. BcmomoraresibHOe 000py10BAHUE HACOCHBIX CTAHIUM

Tema 9.1. BcomorarenbHOE THIPOMEXaHUUECKOE 000PYyI0BaHHE HACOCHBIX
CTaHIIUH.

BcenomoratenbHoe rupoMexaHnueckoe ooopyaoBanue. TUIbl, HA3HAUYEHUE.
[ToxGop BcoMOTraTeIbHOTO THAPOMEXAaHUIECKOTO 000PYI0BaHUS.

Tema 9.2. BcnoMorareabHOE SHEPreTHUecKoe 000py10BaHNE HACOCHBIX
CTaHIIUH.
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BcnomorarenbHOe sHEPTeTHYECKOe 000PYI0BAaHUE, THITHI, HA3HAYCHHE.
[ToxGop BcmoMorareabHOro SHEPreTUYeCKOro 000py10BaHUs

Tema 9.3. BcromoraTenbHOE MeEXaHHYECKOE OOOpYyIOBaHHUE HACOCHBIX
CTaHIINH.

BcnomorarenbHoe MexaHWYeckoe OO0OpyJOBaHHWE, THWIIBI, Ha3HAUYEHUE,
[ToxGop BcmoMoraTeabHOr0 MEXaHMYECKOTO 000pYI0BaHUS.

10. IlepeaBu:xHBIE ¥ APYTrHe THIIBI HACOCHBIX CTAHIUM

Tema 10.1. 1lepenBrKHbIE HACOCHBIE CTAHLIMM U YCTAHOBKH.

Turnel, KOHCTPYKIHUS, YCIOBUS MPUMEHEHUS

Tema 10.2. HacocHple CTaHIIMM M YCTAHOBKH JIsl 3a00pa TO3EMHBIX BOJI.
biiouno-kommnekTHsie HacocHble cTaHuu (BKHC) u ap.

Turnbl, KOHCTPYKIIUSI, YCTIOBUS MPUMEHEHUS.

11. YcaoBusi 3KCIJIyaTAIMM HACOCHBIX CTAHIIMIA

Tema 11.1. OOcnyXMBaHME€ HACOCHBIX YCTAaHOBOK B  IpoIecce
AKCILTyaTalluH.

Buger  peMOHTOB. YcnoBus AKCILTyaTalluu BCIIOMOTaTEILHOIO
o0opyioBaHUs, KOHTPOJBHO-U3MEPUTEIIbHOM anmapatyphl. I[Ipodumaktuueckue
OCMOTPBHI U IPOBEPKU 000PYIOBAHUSI.
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4.3 Jlekuuu/n1adopaTopHbie/IpaKTHYECKHE/CeMUHAPCKHE 3aHATHSA

Ta0muma 4
Conepskanue JIeKIUii/1a00paTOPHOT0 MPAKTHKYMA/MIPAKTHYECKUX 3aHATHI U
KOHTPOJIBHBIC MEPONIPUATHH
Ne u Ha3BaHue JeKIMii/ DopMuUpyemM Bux
Ne J1a00paTOPHBIX/ ble Koxa-Bo
n/n J pasnea NPaKTHYECKUX/ CEMHHAPCKUX | KOMIETEHIH KOHTPOIBHOTO | o
S " MeponpusiTUus
1. 1. BBenenue, o0mme cBeeHHsI 0 HACOCAX, HACOCHBIX YCTAHOBKAX M HACOCHBIX
CTAHIUSIX.
Tema 1.1. Kpatkuii | [Ipaktuueckoe 3ansarue Nel YK-1 Omnpoc/ 2
HMCTOPUYECKUI [TonsiTus: «Hacocy, (YK-1.4) JTUCKYCCHS
0030p pa3BUTHS | «HACOCHBIM arperar, [TKoc-3
MAIIMHHOTO «HACOCHAasi yCTaHOBKa, (ITKoc-3.1;)
BOJIOIIObEMA. «HACOCHAas CTaHIU»; ITIKoc-4
Tema 1.2. TlonsTus: | kaaccupUKaIMi HACOCOB U (ITKoc-4.3;
«HACOC», «HACOCHBIN | APYTUX BOJIOMOIbEMHBIX [TKoc-4.5;)
arperary», «HacocHas | MamiH O3HaKOMIICHUE C
YCTaHOBKa, COCTaBOM M MCXOJIHBIMH
«HaCcOCHas JTAHHBIMU JIJIT KYPCOBOTO
CTaHIIHSI. npoekta «MenuopaTuBHas
Tema 1.3. | HacocHas cta"ius». Beidbop
Knaccudukanus CXEMBI TUPOY3Jia HACOCHOM
HAacoCcoB U | ctaHuuu. Pacuer
BOJIONOIBEMHBIX MOABOJISIINX ¥ OTBOISAIINX
MAIlH 0 | COOPYKEHUN HACOCHOM
pa3INYHbBIM CTaHIINU
MpU3HAKAM.
Tema 1.4. Cxembl
HACOCHBIX
YCTaHOBOK
2 2. JIonacTHbIE HACOCHI
Tema.2.1. Jlexuwmst Ne 1 Knaccudukarus [TKoc-3 2
Knaccudukanus JIOITACTHEBIX HACOCOB. (IMKoc-3.1;
JIOMIACTHBIX HACOCOB, | [IpuHIMI nefcTBus [MKoc-3.4,
KOHCTPYKIIUSL M HX | HEHTPOOEKHOTO Hacoca. [TKoc-3.5)
MapKUPOBKA. XapakTepUCTUKH JIONACTHBIX [TKoc-4
Tema 2.2. TlpyHUIHMI | HACOCOB. (IMKoc-4.1)
JIEUCTBUSA
LEHTPOOEIKHOTO IIpakTruyeckoe 3anstue Ne2,3 YK-1 Omnpoc/ 4
Hacoca, 1aHel | M3yueHue KOHCTPYKIIUN (YK-1.4) Jluckyccus
CKOpPOCTEH Ha BXOZE | pa3IMYHbBIX JIONACTHBIX [TKoc-3 Pemenne
U BbIXOJE pabouero | HacocoB. OmpenencHue (ITKoc-3.1; 3a1a4
KoJeca. pacdetHo# nmonaun u Haropa | [1Koc-3.4;)
Tema 2.3. KpaTkas | OCHOBHOTO Hacoca U UX [TKoc-4
Teopus OCEBOI'0 | YuCIa. (ITKoc-4.3;
Hacoca. [TKoc-4.5;)
Tema 24.
XapakTepucTUKu
JIOTIACTHBIX HACOCOB.

16




Ne 1 HazBanme JeKmii/ dopmMupyemM
Ne J1a00paTOPHBIX/ ple Bux KoJa-Bo
n/n e pasnena NMPAKTHYEeCKUX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
SANSTH H MeponpHsITUSI
Tema 2.5. Teopus
Mo100UsI JIOTTACTHBIX
HAaCOCOB.
Tema 2.6.
Kapuranus B
JIOTIACTHBIX HAcocax.
3 3. JIpyrue Tunbl HACOCOB U BOJAONOAbEMHIUKOB
Tema 3.1. Jlexumst Ne 2]pyrue THIb [TKoc-3 2
Knaccuduxanmus, HacocoB u BogonoaseMankoB | (I[TKoc-3.1;
IIPUHIHAIT HeﬁCTBHH, HKOC'3.4;
KOHCTPYKIHA U HKOC‘3.5)
001acTh MPUMEHEHHUS MKoc-4
A3JIMYHBIX TUIIOB
fIaCOCOB.. (ITKoc-4.1)
[Ipaktuueckoe 3anstue Ned YK-1 TectupoBanue 2
Knaccudukanusi, npuHIAI (YK-1.4)
JIEUCTBUA, KOHCTPYKIUS U I1Koc-3
0051acTh NPUMEHEHUS (ITKoc-3.1;
Ppas3JIMYHbIX THIIOB HACOCOB.. HKOC‘34,)
[TIKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
4 4. 'mapoy3Jibl CTAIHOHAPHBIX HACOCHBIX CTAHIMA
Tema 4.1 | Jlexmust Ne3I ' uapoy3iibt [TKoc-3 2
Knaccudukanus CTallMOHAPHBIX HACOCHBIX (IMKoc-3.1;
TUJIPOY3JIOB craniui. Knaccuduxanus u I1Koc-3.4;
HACOCHBIX CTaHIMM. | CXEMBI. [TKoc-3.5)
Tema 4.2. Cxembl [MKoc-4
THIPOY3JIOB (ITKoc-4.1)
HAaCOCHBIX CTaHIIMM.
[IpakTuyeckoe 3ansaTre Ne5,6 YK-1 Omnpoc/ 4
Knaccudukanus ruapoysinos (YK-1.4) Jluckyccus
HACOCHBIX CTaHLIUI [TKoc-3 Pemenue
CXeMblI THAPOY3IIOB (IMKoc-3.1; 3aaaq
HACOCHBIX CTaHIIUH. [TKoc-3.4;)
[TKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
5 5 'mapomexaHuyeckoe U IHEPreTuvecKoe 000py10BaHNe HACOCHBIX CTAHIUI
Tema 5.1. OcnoBHoe | Jlexuus Ned [TKoc-3 2
rugpoMexannyeckoe | ['mapomexanmdeckoe u (IMKoc-3.1;
obopyoBaHue. SHEPTEeTUUYECKOE [TKoc-3.4;
Tema 5.2. 000opyI0BaHNE HACOCHBIX [TKoc-3.5)
OHepreTuyeckoe CTaHLUU [TKoc-4
00opyI0BaHUE. (ITKoc-4.1)
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Ne 1 HazBanme JeKmii/ dopmMupyemM
Ne J1a00paTOPHBIX/ ple Bux KoJa-Bo
n/n e pasnena NMPAKTHYEeCKUX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
SANSTH H MeponpHsITUSI
[TpakTuueckoe 3ansarue Ne7,8 VK-1 Omnpoc/ 4
ITox6op OCHOBHOTO (YK-1.4) Jluckyccust
TUAPOMEXAHUYECKOT0 U [TKoc-3 Pemenue
SHEPTEeTHYECKOTO (ITKoc-3.1; 3a;ay
000pyIOBaHUsI HACOCHOM [TKoc-3.4;)
CTaHIIUU. [1IKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
6 6 . 31aHNA HACOCHBLIX CTAHIUMA.
Tema 6.1 | Jlexuumst Ne5 [TKoc-3 2
Hasnauenue 3nanuii | Haznauenue spanmnit | (ITKoc-3.1;
HACOCHBIX cTaHUUH | HacocHbIX craHiuid u ux | [1Koc-3.4;
u uX | Kinaccuukans no | IT1Koc-3.5)
KJacCU(pUKALU 10 | Pa3IMYHBIM MIPU3HAKAM. [TKoc-4
pa3IMYHBIM Koncrpykuun snanmii | ([TKoc-4.1)
MpU3HAKAM. HACOCHBIX CTaHIHH
Tema 6.2. | [IpakTudeckoe 3aHsATUE YK-1 Omnpoc/ 4
Koncrpykiiuu Ne9,10 (YK-1.4) Jluckyccus
3MaHud HacocHBIX | OnpeneneHue OTMETKH ITKoc-3 TectupoBanue
CTaHIIUH ycTtaHoBKH Hacoca. Beibop | (ITKoc-3.1;
Tema 6.3. THIIA  3JaHUAS nacocHo#t | [1Koc-3.4;)
Onpenenenue CTaHIUH. [TKoc-4
pa3MepoB 30aHUS Koncrpyknus, komnonoBka u | ([TKoc-4.3;
HACOCHOI CTaHIIUHA onpeerIeHue ocunoBHbIX | ITKoc-4.5;)
pa3MepoB 3JaHUsA HACOCHOM
CTaHIINH.
7 7. HanopHble, BcachbIBaIOIMe U MOABOSIIINE TPYOONPOBOILI HACOCHBIX CTAHIM A
Tema 7.1.. | Jlexmmst No6 [TKoc-3 2
Haznauenue Hamopusie, BcackiBatonue u | (ITKoc-3.1;
HAaIMOpPHBIX, noaBojsmme TpyoornpoBoasl | [1Koc-3.4;
BCACBIBAIOIINX U | HACOCHBIX cranmmii, | [1Koc-3.5)
MTOABOIAIIINAX TpeOOBaHUs, NMPEAbIBIIEMbIE [TKoc-4
TpyOONIPOBOJIOB W | K HAM. (ITKoc-4.1)
TpeGoBaHus,
npeawsBisieMble K | [IpakTHueckoe 3aHATHE YK-1 Omnpoc/ 4
HUM. Nell,12 (YK-1.4) TICKYCCHSI
Tema 7.2, | Tlogbop anementoB | IIKoc-3
BHyTpHCTaHIIMOHHBI | BHYTPHUCTAHITHOHHBIX (IMKoc-3.1;
€ TpyOOIpOBOJHBIE | TPYOOIIPOBOJHBIX [MKoc-3.4;)
KOMMYHUKAaIU1 KOMMYHHMKalluii  HAaCOCHBIX [TKoc-4
HACOCHBIX CTAHIIUWA | CTAHLHMN. (ITKoc-4.3;
Tema 7.3 | Beibop nmmamerpa, uucna | [1Koc-4.5;)
Omnpenenenue HUTOK u MaTtepuana
TUuamMeTpa U | HAlIOPHBIX BCACBHIBAIOIIUX W
MaTepuaia MOJABOJISIIIMX TPYOOIIPOBOJIOB
HATMIOPHOTO TpeboBanust K  yKIIaake
TpyOOIIPOBOIOB. TpyOOIIPOBOJIOB

18




HACOCHBIX CTaHIIWH.
Tema 9.3.
BcnomorarensHoe
MEXaHUYECKOE
obopynoBaHue
HACOCHBIX CTAHIIAM.

CTaHIUH.

Ne u Ha3Banme Jexknmii/ ®opmupyem Bux
Ne J1a00paTOPHBIX/ ple KoJa-Bo
n/n e pasnena NMPAKTHYEeCKUX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
SANSTH H MeponpHsITUSI
8 8. Bono3adopHble, BOAOBBINYCKHbIC U PbI003AIIMTHBIE COOPYKEHHS HACOCHBIX

CTAaHUMH
Tema 8.1. | IlpakTuueckoe 3aHsATHE YK-1 Omnpoc/ 4
BomozabopHsie Nel3,14 (YK-1.4) JMCKYCCHSI
COOPYKEHUI Brei6op Tuma B0103a00pHOTO [TKoc-3
HAaCOCHBIX CTAHIIMH. | COOPYKEHHS, ero | (ITKoc-3.1;
Tema 8.2 | kommonoBka ¢ ruapoysiom | [1Koc-3.4;)
Pr10o3amurHbIE HAaCOCHOH CTaHIHH. [1IKoc-4
COOPYKEHUS u | Onpenenenue ocHOoBHBIX | (I[TKoc-4.3;
yCcTpoiicTBa pasmepoB Bojo3abopuoro | ITKoc-4.5;)
HACOCHBIX CTAaHIIMK. | coopykeHUs. Bwibop Ttuma u
Tema 8.3 | pacuer PBHIOO3AIUTHBIX
BOJIOBBIITYCKHBIC COOPYKEHMM M  YCTPOWCTB
COOPYKEHHS HAaCOCHOM CTaHIIUU.
HACOCHBIX cTaHIMi. | Beibop THIA

BOJIOBBIITYCKHOT'O

COOPYXKEHHUS HACOCHOM

CTaHIINH, KOMITOHOBKA,

OIpe/ieJIEHUE pa3MEPOB.

9 9. Bcnomorarte/ibHOe 000py/10BaHUE HACOCHBIX CTAHIMI

Tema 9.1. [IpakTrueckoe 3aHsTHE YK-1 Omnpoc/ 4
BcnomorarensHoe Nel5,16 (YK-1.4) JICKYCCHSI
rupoMexanndeckoe | BeromorarensHoe ITKoc-3
obopynoBaHue SHEPTEeTUYECKOe (IMKoc-3.1;
HACOCHBIX CTaHLUK. | 000pyI0BaHME HACOCHBIX [TKoc-3.4;)
Tema 9.2. CTaHIUH. [MKoc-4
BcnomorarenbHoe BcnomorarenbpHoe (ITKoc-4.3;
DHEPreTUYECKOe MEXaHUYECKOE [TKoc-4.5;)
o0opyaoBaHue 000pyIOBaHNE HACOCHBIX
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Ne u Ha3Banme Jexknmii/ ®opmupyem Bux
Ne J1a00paTOPHBIX/ ple KoJa-Bo
n/n e pasnena NMPAKTHYEeCKUX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
SANSTH H MeponpHsITUSI
10 10. IlepenBusKHbIE U APYrHe THUIIBI HACOCHBIX CTAHIIUI
Tema 10.1. | [IpakTHyeckoe 3aHsTHE YK-1 Omnpoc/ 2
[TepenBrKHBIE Nel7,18 (YK-1.4) JIMCKYCCHSI
HAacoCHbIe cTaHIMU U | [lepeaBuxkHbIe HACOCHBIE [TKoc-3
YCTaHOBKH. CTaHIIMH U YCTAHOBKHU. (IMKoc-3.1;
Tema 10.2. HacocHeble craniuu u [TKoc-3.4;)
HacocHble cTaHIMM | yCTaHOBKH 1 3a00pa [TKoc-4
W YCTAaHOBKH IS HOJ3EMHEIX BOJA. biiouHo- (ITKoc-4.3;
3a00pa MOJ3EMHBIX | KOMIUIEKTHbIE HACOCHBIE [TKoc-4.5;)
BoJ. biogno- cranuuu (BKHC) u np.
KOMILUIEKTHBIE
HACOCHBIC CTAHITUU
(BKHC) u np.
11 11.Yc/10BHS SKCILIyaTAIMH HACOCHBIX CTAHIMI
Tema 11.1. | IlpakTuueckoe 3austue Nel9 YK-1 TectupoBanue 2
OO6cnyxuBanue OO6cnyXrBaHNE HACOCHBIX (YK-1.4)
HACOCHBIX YCTaHOBOK B IpoOIIECCe [TKoc-3
YCTaHOBOK B | OKCIUTyaTaIlHH. (ITKoc-3.1;
nporecce [TKoc-3.4;)
AKCIUTyaTalUu. [TIKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
Tabnuma 5
Hepequb BOIIPOCOB IJId CAMOCTOATECJIBbHOI0 M3YUYCHUA TUCIHUIIJIUHDBI
Ne Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIA Koa-Bo
Ne paznena u Tembl
n/n CaMOCTOSITEILHOTO H3YY€EHHS 4acoB
1 2. JlonacTHbIE HACOCHI
Tema 2.4. | Teopust monoOusi JIOMACTHBIX HacocoB. [IpuuuHbI
XapaKTepUCTUKH BO3HHKHOBEHHS KaBUTAIlMM B JIOMACTHBIX Hacocax.
JIOTIACTHBIX HAcOCOB. | Mepbl 60prOBI ¢ KaBuTanuen. OnpenencHue KaBUTALINU.
Tema 2.5. Teopus | XapaKTepHUCTHUKH JIOTACTHBIX HACOCOB
nono0ust  jonactHelX | (Peanusyemvie  komnemenyuu — YK-1  (unouxamop 10
HAacOCOB. 00CMUICEHUS KOMnemeHyuu VK-1.4); T1Koc-3
Tema 2.6. Kasutanus | (unouxamop oocmudicenuss komnemenyuu I11Koc-3.1;
B JIONACTHBIX HacocaX. | [IKoc-3.4,; ITKoc-3.5) I[1Koc-4 (unouxamop docmudicenus
xkomnemenyuu I[1Koc-4.1; [1Koc-4.3; I1Koc-4.5))
2 3. Jlpyrue THIbI HACOCOB U BOJONOIbEMHUKOB
Tema 3.1. | Knaccudukanus, TpUHIUN JIEHCTBUS, KOHCTPYKIHS U
Knaccudukanus, o0jacTb  MPUMEHEHMs]  MOPIIHEBBIX,  BUXPEBBIX,
MPUHINI ~ JIEHCTBUS, | IIIHEKOBBIX, BUOPAIIMOHHBIX M CTPYHHBIX HACOCOB.
KOHCTPYKITUS u | (Peanuzyemvie  xkomnemenyuu  YK-1 — (unouxamop 5
007acTb TPUMEHEHUS | OOCUNCEHUS KOMnemeHyuu VK-1.4); [MKoc-3
APYTHX THITBI HACOCOB | (unOuxamop Odocmuodicenuss  komnemenyuu I1Koc-3.1;
U BOJIOTIONbeMHUKOB | [TKoc-3.4; I1Koc-3.5) I[1Koc-4 (unouxamop docmudicenus
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Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIst KoJu-Bo
Ne paznena u Tembl
n/n CaMOCTOSITEILHOT0 H3YYeHHS 4acoB
xomnemenyuu [1Koc-4.1; [1Koc-4.3; I1Koc-4.5))

3 9. BcnomorartesibHOE 000py/10BaHUE HACOCHBIX CTAHIMI
Tema 9.1. BcenomoratenbHoe rufpoMexaHuyecKkoe 000pyIdOBaHHUE.
BcnomorarensHoe Tunel, Hazwauenwe. Ilogbop  BcrmomoraTenbHOTO
THIPOMEXAaHUYECKOE | TUIPOMEXaHUYECKOT0 000py10BaHUS
o0opynoBaHue BcnomorarensHoe sHEpreTHYECKOe 000pyI0BaHNUE,
HACOCHBIX CTaHIUH. TUMBL, Ha3HayeHue. [londop BcmoMorareabHOro
Tema 9.2. SHEPreTUYEcKOro o0opy10BaHus
BcenomoratensHoe BcenomoratenbHoe MexaHUYeckoe 000pYyJOBaHUE, TUIIBL,
SHEPreTUYECKOe Ha3HAauYECHHUE, ITon6op BCIIOMOI'aTEJIbHOTO 10
o0opynoBaHue MEXaHUYECKOT0 000pyI0BaHUS
HACOCHBIX CTaHIIUH. (Peanuszyemvle KomnemeHyuu VK-1(unouxamop
Tema 9.3. | docmuorcenus KoMnemeHyuu VK-1.4); IIKoc-3
BcnomorarensHoe (unouxamop  oocmuocenuss  komnemenyuu I1Koc-3.1;
MEXaHUIECKOE IIKoc-3.4;);IIKoc-4 (unouxamop O00CTUICEHUSL
obopynoBaHue xomnemenyuu I[1Koc-4.3; I[1Koc-4.5;)
HACOCHBIX CTaHIUH.

4 10. IlepenBu:KHbBIE M APYTrHe TUNBI HACOCHBIX CTAHIM
Tema 10.1. Tunsl, KOHCTPYKLMSL, YCIOBUS IPUMEHEHUS
[lepenBuxHbIC Tunsl, KOHCTPYKIHS, YCIOBUS IPUMEHEHUS
HACOCHBIC CTaHIUU U | (Peanuzyemvle KOMnemeHyuu VK-1(unouxamop
YCTaHOBKHU. 00CMUMNCEHUS KomMnemeHyuu VK-1.4); IIKoc-3
Tema 10.2. Hacocubie | (unouxamop odocmuoicenusi  komnemenyuu [1Koc-3.1;
CTaHIMK ¥ ycTaHOBKH | [TKoc-3.4;);I[1Koc-4 (unouxamop docmudicetust 4
TUTST 3abopa | komnemenyuu [1Koc-4.3; I1Koc-4.5;)
MO/I3€MHBIX BO/I.
bioyHO-KOMIIEKTHBIE
HACOCHBIE  CTaHIIUH
(BKHC) u ap.

5 11. YcaoBus 3KCIUIyaTalluM HACOCHBIX CTAHIUH
Tema 11.1.. | [lonrotroBKa HAaCOCHOM YCTAHOBKM K 3KCIUTyaTallUu.
OO6cnyxuBaHue Buner PEMOHTOB. YcnoBus JKCILTyaTaIuu
HAaCOCHBIX YCTaHOBOK | BCIIOMOTATEILHOTO obopymoBaHus, KOHTPOJIBHO-
B mporecce | u3MepuTensHoit  ammaparypel.  [Ipodunakrtuyeckue
IKCILTyaTaIuu. OCMOTpPBI ¥ TPOBEpKH obopymoBaHus. Koncepsarus,

XpaHEHUe, PEeBU3Us U PACKOHCEpBAlUSI OOOpPYIOBAHUS 5

HACOCHOM CTaHIIHH.

(Peanusyemvie KOMnemenHyuu VK-1(unouxamop
00CMUICEHUS KoMnemeHyuu VK-1.4); ITKoc-3
(unouxamop  oocmucenuss  komnemenyuu I1Koc-3.1;
IIKoc-3.4;);I1Koc-4 (unouxamop 0ocmudiceHUs.
xomnemenyuu [1Koc-4.3; [1Koc-4.5;)
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabmuma 6

IIpumeHeHHe AKTUBHBIX U HHTECPAKTHUBHBIX Oﬁpa30BaTeJIbeIX TEXHOJIOI UM

HaumenoBanue HCII0Jb3yEMbIX AKTUBHBIX U

Jl:;')n Tema u popma 3anaTus HHTEPAKTUBHBIX 06pa3:)BaTe.JILHLIX
TEeXHOJIOTHil

1 | JlomacTHble HacOChI I13 | Pabota B ManbIx rpynnax

2 | JlomacTHBIE HACOCHI JI | I[IpoGnemHuas nexuus

3 | Apyrue tumel HacocoB U | [I3 | Pabora B ManbIx rpymnmax
BOJIONOTEMHUKOB

4 | 3maHus HACOCHBIX CTaHLIUN JI | Jlexuus c 3apaHee 3alUIaHUPOBAHHBIMU

omuoKaMu

5 | BHyTpucTaHIIMOHHBIC I13 | PabGoTta B MaJbIX rpyImimax
TpYOOIIPOBOIHBIE
KOMMYHHKAITUU HACOCHBIX
CTaHLINI

6 | Ompenenenue  aumamerpa U | JI | Jlekuus c 3apaHee 3allaHUPOBAHHBIMU
Marepuaia HaIropHOro omunbKaMu
TpyOompoBoa

6. Telcymm‘/i KOHTPOJIb YCIIEBACMOCTH M IPOMEKYTOYHaAA aTTECTAallnA 110
HUTOraM 0CBOCHUSA TUCHUIIIMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUSA WJIH HHbIe MATEPHAJIbI,
He00X0AuMBbIe /151 OLCHKU 3HAHUMA, YMEHUH U HABBIKOB U (WJIH) ONbITA
HeATeILHOCTH

1. Ilpumepnaa memamuxka PI'P - «IIpoeKTUpOBaHME HACOCHOW CTaHIUU

«..M...» nmoabeMa AJisd HACCJIICHHOI'O ITYHKTA C IPOU3BOJUTCIIBHOCTBIO «... N...»

2. Ilpumepnsle 6onpocwl K OucKyccuu no OUCUUnIuHe

Tema 1.2. TloHATHSA: «HACOC», KHACOCHBIW arperary, «HacoCHasi CTaHIHUS.
-KaKuM TPeOOBAHUSM JOJKHBI YJIOBJIETBOPSATH HACOCHI?

Tema.2.1. Knaccudukamusi JIONIACTHBIX HACOCOB,

MapKHUPOBKaA.
-B UEM 3aKJII0YAETCsl CXOJCTBO U pa3iinuue HacocoB tuna J[ u tuna K?

Tema 2.2. [Tpuntun AeiCTBUS IIEHTPOOEKHOTO HAcOCA.

-korjga Oosiee BaKHOW XapaKTEPHCTHKOW JIOMACTHOTO HAacoca SBISETCS
pa3BUBaeMoOe JaBJICHUE, a HE HAMOP
Tema 2.4. XapakTepUCTUKH JIONIACTHBIX HACOCOB.

-1 KaKUX IIeJied TMPUMEHSIOT MapajulelibHyl0 pa0oTy HAcOCOB, M KaKue

(akTOpBI IPU 3TOM HAJO YUUTHIBATH?

KOHCTPYKLIMSI H HUX

-C KaKOM IIeJIbIO JIONACTHBIE HACOCHI MOAKIIOYAIOTCS MOCJIEI0BATCILHO, U
Kakue (GaKToOphl IPU 3TOM HEOOXOAUMO YUUTHIBATH?
Tema 2.5. Teopust mog00uUs JIONACTHBIX HACOCOB.
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-JI7Isl KAaKUX IIeJIed Ha TPAKTUKE MCIOJIb3YeTCS TEOpHUs MOI00Ms JOMACTHBIX
HACOCOB.

Tema 2.6. KaBurtanus B JIOITIACTHBIX HacOcax

-B KaKMX CIy4asix B HACOCaX BO3ZHMKAIOT KaBUTALIMOHHBIE MPOIIECCHI?

Tema 4.2. Cxembl TUAPOY3JIOB HACOCHBIX CTAHIIHUM.

-Kakue TpeOOBaHUSIM [OJDKHBI TPEIBABIATHCS K TUIPOY3Jy HACOCHOU
CTaHIIUU?

Tema 5.1. OcHOBHOE THIPOMEXAHUYECKOE 000PYIOBaHUE.

-Kakue  TpeOOBaHUSIM  JOJDKHBI  TPEIBABISATECA K = OCHOBHOMY
THAPOMEXAHNIECKOMY 000PYI0BaHNIO HACOCHOM CTaHITHH?

-Kakue (GakTopsl 1Mo BameMy MHEHHIO MOTYT HEOOXOIUMO yUUTHIBAThH MPHU
ONpENICJICHUE PACUECTHBIX M TMOJAaYM M KOJMYECTBA OCHOBHBIX HACOCOB IpHU
3aIaHHOM TpaduKe BOJAONOTPEOICHUS?

Tema 6.1 Haznauenue 37jaHUN HACOCHBIX CTAaHIIUN U UX KJIacCUUKAIIHS 110
Pa3IMYHBIM MPU3HAKAM.

-Kakue yclioBus 1o Bamiemy MHEHUIO BIUSIIOT Ha BBIOOp TUMA 37aHUS
HACOCHBIE CTaHIUU?

Tema 7.1. Ha3zHaueHue HaMOPHBIX, BCACHIBAOIIUX U MOABOMSIIHAX
TpyOOTPOBOJOB U TPEOOBAHUS, PEIBSABIISIEMbIE K HUM.

-Kakue TpeOOBaHUSI MPEABSIBISIOTCA K BCACHIBAIONIMM U  TOJABOJSAIIUM
TpyOONIPOBOAaM HACOCHBIE CTAHIUU?

-Kakue (paKTopbl HAJIO YYUTHIBATH MO BailleMy MHEHHIO MpHU ONpeacICHUE
SKOHOMMYECKH HaUBBITOJHEUIIIETO TUaMeTpa HAIOPHOTO TpyOoompoBoaa?

Tema 8.1. BonozabopHblie COOPYKEHUN HACOCHBIX CTaHIUH.

-kakue (akrtopel mo BaimiemMy MHEHHIO MOTYT BJIMSTH Ha BBIOOp THIMA
BOJ103a00pPHOTO COOPY>KEHUSI HACOCHOW CTAHIIMU €ro KOMIIOHOBKY CO 3JIaHUEM
HAaCOCHOM CTaHILINU?

Tema 8.3. BONOBBITYCKHBIE COOPYKEHHSI HACOCHBIX CTAHIIUM.

-kakue (akTopsl Mo BamieMy MHEHHIO MOTYT BJMSTH Ha BBIOOp THIIA
BOJOBBIITYCKHbBIE COOPYKEHHUSI?

Tema 9.1. BciomoraTtenbHOE TUAPOMEXaHUYECKOE 000PY0BaHUE HACOCHBIX
CTaHIUH.

-KaKoe BCIIOMOTaTelIbHOE THApOMEXaHudeckoe oOopyaoBaHue mo Bamemy
MHEHUIO TpeOyeTCs MPU HAJTUYUU TTOA3EMHOM YaCTH 371aHUsI HACOCHBIE CTAHIINU?

Tema 10.1. llepenBuKHbBIC HACOCHBIE CTAHIIMU U YCTAHOBKH.

-MIPU KaKUX YCJIOBHUSA 1IE€JIECO00PA3HO MPUMEHSTh NMEPEABUKHBIE HACOCHBIC
CTaHIIUH?

3. Ilpumepvl mecmos 0na meKyuiezo u RPOMeHCymouHo20 KOHmMpPOoia 3HAHUIL NO
oucyunaune Hacocwvl u nacocnvie cmanyuu

1. U3 kaKuX COCTABHBIX YACTEH COCTOUT HACOCHASI YCTAHOBKA
@) Hacoca, 3anOpHOL apmMamypbi,
0) Hacoca, ecacvleawe2o U HanoOpHO20 Mpyobonposeooa;
8) Hacoca, 8cacvlBarwezo U HanopPHO20 MpPyoonpo8ooa ¢ apmamypou,
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2) HacoCHO20 azpezama, 6cacvl8aOWe20 U HaNOPHO20 MpPyoONpPo8ooa ¢
apmamypou u usmepumenbHoiMu npUbOpamu.
2. B kakux eIMHULIAX U3MePsIeTCs 1aBJieHne B cucteme n3mepenus CU?
a) 6 nackausx,
0) 6 02coyIAX;
8) 6 bapax,
2) 8 CIMoKcax.
3. Kakoe naByieHne 00bIYHO MOKA3bIBAET MAHOMETP?
a) abconomuoe;
0) uzbvimounoe;
8) ammocghepHoe;
2) oasneHue 8aKyyma.
4. Pacxoa nmoTroka 0003Ha4aeTcsi JIATHHCKOH OyKBOW
a) Q;
o)V,
8) P;
2) H.

5. MomHoCTh, KOTOpPAas MepeaaeTcs OT ABUraTeIsl K BaJy Hacoca
Ha3bIBaeTCs
@) none3nas MOWHOCMb;
0) n008edeHHAaAs MOWHOCHIb,
8) euodpasIuiecKas MOUHOCHb,
2) MexaHuyecKkas MOuHOCMb.
6. MoOIIHOCTH, KOTOPasi OTBOAUTCH OT HACOCA B BH/IE MOTOKA KHIKOCTH
MOJI 1aBJIEHHEM HA3bIBAeTCs
@) N00BeOeHHAsI MOUWHOCb,
0) none3nas MOWHOCMb,
8) eudpasiuieckas MOUHOCMb,
2) MexanuuecKkas MOWHOCMb.

7. TeomeTpuyeckasi BLICOTA BCAChIBAHUS
a) paccmosinue no 8epmMuKaIl Om YposHs 800bl 8 B000UCMOUHUKE 00 YPOBHS 800bl
8000NpUEMHUKE
0) paccmosiHue no 8epMmMuKaiIl 0m yposHs 600bl 8 B000UCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8epmMuUKaIL Om YPOBHs 800bl B0OONPUEMHUKE 00 OCU HACOCA
2) paccmosHue no 6epmMuKaI Om 0CU HACOCa 00 YPOBHsL 600bl 8 8000UCTNOUHUKE

8. reoMmeTpuuecKkasi BLICOTa HATHETAHUS

a) pacCTOsTHUE TI0 BEPTUKAIA OT YPOBHS BOJIBI B BOJOUCTOYHHUKE JIO YPOBHS BOJIBI
BOJIOTIPUEMHUKE

0) paccmosnue no 6epMuUKaIU Om YPosHs 600bl 8 000UCNOYHUKE 00 OCU HACOCa
8) paccmosiHue no 8epmMUKaIL Om YpPOGHs 800bl 8000NPUEMHUKE 00 OCU HACOCA
2) paccmosHue no 6epmuKaiu Om 0CU HAcoca 00 YPOBHSL 800bl 8 8000UCTNOYHUKE
0) paccmosnue no 8epmuKaIy On 0CU HAcoca 00 YPO8Hs 800bl 8 B00ONPUEMHUKE
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9. 'eomeTpuyeckasi BLICOTA MOABEMA
a) paccmositue no 8epmMuKaI om yposHs 600bl 8 8000NPUEMHUKE 00 YPOBHS 800bl
8000UCMOYHUKE
0) paccmosinue no 8epmMuKaiIl 0m yposHs 600bl 8 B000UCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8ePMUKAIU OM YPOBHSL 800bl B0OONPUEMHUKE 00 OCU HACOCA
2) paccmosmue no 6epmuKaiIu Om 0CU HACOCa 00 YPOBHsL 600bl 8 800OUCTNOUHUKE
0) paccmosinue no 8epmMuKaIU Om OCU HACOCA 00 YPOBHS B00bL 8 B0OONPUEMHUKE
10. 'mapaBaMYeCKUMU MAIIIUHAMM HA3bIBAIOT
a) mMawunsl, 8blpadamuvlealowue IHepP2UI0 U coobujaoujue ee HuoOKOCmu,
0) MawuHvl, KOMopwvle coobUam NPOXooawell Yepe3 HUX HCUOKOCHU
MEXAHUYECKYI0 dHEP2UI0, TUOO NOLYYAIOM OM HCUOKOCHU YACMb IHEPSUU U
nepeoarom ee paboyum opeaHam,
8) MauuHvl, CNOCoOHbIE pabomams MOILKO NPU UX NOJIHOM NOSPYHCEHUU 8
AHCUOKOCD € COOOWEHUEM UM MEXAHUYECKOU IHep2UU NPpUood;
2) MAWUHbBL, COCOUHSIOWUECS MeAHCOY CODOU cucmemol mpybonpogooos, no
KOMOPbIM 08UIHCEMCS pabouas H#CUOKOCMb, OMOAIOWASL SHEPIUTO.
11. OceBble HACOCHI, B KOTOPBIX MOJIOKEHHUE JIONACTell padoyero Kojeca
He U3MeHsIeTCsl Ha3bIBaeTcsl
a) CMayuoHapHO-10NACHbIM,
0) HenoBOPOMHO-TONACMHBIM,
8) JHCECMKOIONACHBIM,
2) JHCecmKOBUHMOBBIM.
12. B 10BOPOTHO-10MACTHBIX HACOCAX TOBOPOTOM JIONACTEI
peryJjupyercsi
a) nyrvcayuro HCUOKOCMuU HA 8bIX00e U3 HACOCA,
0) ckopocmb 8paujeHus 10nacmetl;
8) Hanpaeienue nooadu HCUOKOCU,
2) nooaua HcuoKoCmu.
13. Oobemublii KITJI Hacoca oTpakaeT noTepu MOIHOCTH, CBSI3aHHbIE
@) ¢ BHYMPEHHUMU NePEemOoKaAMU HCUOKOCU GHYMPU HACOCA Yepe3 3a30Pbl
HOOBUMNCHBIX INEMEHNO8B,
0) ¢ 6O3HUKHOBEHUEM CUTIbL MPEHUL MeHCOY NOOBUNICHBIMU IJIEMEHMAMU HACOCA;
8) ¢ Oehopmayuetl nomoka paboueli HCUOKOCMU 8 HACOCE U C MPEeHUEM HCUOKOCTU
0 CMeHKU NPOMOYHOU YaACMUL,
2) C HeNOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMamelbHOM mpyoonposooe.
14. Mexanuveckuii KII/[ Hacoca oTpaskaeT moTepu MOIIHOCTH,
CBsI3aHHbIE
@) ¢ BHYMpPEeHHUMU NepemeyKamu HCUOKOCMU 6HYMPU HACOCA Yepe3 3a30Pbl
NOOBUICHBIX INEMEHNO8,
0) ¢ 6O3HUKHOBEHUEM CUIb MPEHUsL MeHCOY NOOBUNCHBIMU IJIEMEHMAMU HACOCA;
8) ¢ 0egpopmayueti nomoka padoueri HCUOKOCMU 8 HACOCEe U C MPEeHUeM HCUOKOCU
0 CmenKuU 2uopoannapama,
2) ¢ HeNOCMOSIHHBIM PACX000M HCUOKOCMU 8 HACHEeMAmMeIbHOM mpyoonpogooe.
15. I'mppaBanueckuii KII/I Hacoca orpa:xxaer morepu MOIHOCTH,
CBSI3aHHbIE

25



@) ¢ BHYMpPEeHHUMU NepemeyKamu HCUOKOCMU 6HYMPU HACOCA Yepe3 3a30Pbl
NOOBUICHBIX INEMEHNO8,
0) ¢ BO3HUKHOBEHUEM CUTIbL MPEHUSL MeHCOY NOOBUNICHBIMU IIEMEHMAMU HACOCA;
8) ¢ dehopmayueti nomoka paboueli HCUOKOCMU 8 HACOCE U C MPEeHUEM HCUOKOCTU
0 CmeHKU 2uopoannapama,
2) ¢ HENOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMamelbHOM mpyoonposooe.
16. XapakTepucTHKONH Hacoca Ha3bIBaeTCsl
@) 3a8UCUMOCTNb USMEHEHUST OABIeHUs U pACX00ad NpU USMEeHeHUU Yacmombl
epaujenus 8ana;
0) e2o0 ceomempuyecKue XapaKmepucmuxu,
8) €20 mexHuuecKue XapaKkmepucmurku: HOMUHAIbHOE 0dgleHue, pacxoo u
yacmoma spawenus eana, KI1J[;
2) 3asucumocmo Hanopa, mowrocmu u KI1/] nacoca om e2o nooauu npu
NOCMOSIHHOU Yacmome 8paujeHus 8a.d.
17. Touka nepeceyeHnusi KpuBOi NOTPeOHOI0 HATIOPA €
XapaKTepPUCTHKOH HACOCA HA3BIBAETCH
@) MoYKOU ONMUMATBLHOU pabombl,
0) pabouetl mouKoli,
8) MoOuKolU nooavu;
2) MouKoll Hanopa.
18. XapakTepucTHKa MocJe10BaTEJILHOI0 COeMHEHUS HECKOJIbKUX
TPYOONPOBOIOB OTpe/eIsAeTcsl
a) nepeceueHuem XapaKmepucmuku Hacoca ¢ Kpugoll nompedHo2o Hanopa,
0) crodxceHuem abcyucce Xapakmepucmuk Kaxcoo2o mpyobonposooa;
8) YMHOIICEHUEM OPOUHAM XAPAKMEPUCTNUK KAHCO020 MPYOOnposooa Ha ooujuti
pacxoo HcuoKocmu;
2) CllodiceHUeM OpOUHAm XapaKkmepucmuk Kaicoo2o mpyoonposooa.
19. Ha3oBuTeE crIOCOOBI peryJiMpoBaHus Pe:KUMa padoThl
LHEHTPOOEKHOT0 HACOCA, He MpuBoAsimue K cHrkennro K11,
a) oomouxu pabouezo Koneca,
0) Opoccenuposarnusi;
8) U3MeHeHUe Yacmomyl 8PAUJeHUsL
2) ) usmeHeHus y2na yCmaHo8Ku JTonacmell.
20. HazoBuTE crIOCOOBI PeryJIMpoBaHMs PeKUMa PadoThl
’KeCTKOJIOMIACTHOT0 0CEBOr0 Hacoca.
a) oomouxa pabouezo Koaeca,
0) Opoccenuposarusi;
8) U3MeHeHUs yena YCMaHo8KU Jonacmeti
21. HazoBuTe aKkTOpbI, BJUSIONIHE HA BOSHUKHOBEHHE KABUTAIIUM B
Hacoce
@) nosviuieHue ypoeHs 600bl 8 B0OOUCMOYHUKE,
0) noHudiceHue YPoBHs 800bl 8 BOOOUCTOUHUKE,
8) nogvluieHue yposHs 800bl 8 6000NPUEMHUKE;
2) nosviuieHue ypoeHs 800bl 8 BOOOUCMOYHUKE U 66000NPUEMHUKE;
0) noHudCeHUe YPOBHS 800bl 8 B00ONPUEMHUKE.
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22. Hacoc, B KOTOPOM KMKOCTH IepeMelaeTcs noj JeiicTBueM
HEeHTPOOEKHBIX CHJI, HA3bIBAETCS
@) 1ONACMHOU YeHMPOOENHCHBILL HACOC,
0) 10nacmHoll 0cesoll HACOC,
8) NOPUIHEBOT HACOC YEHMPODOENHCHO20 OeliCMBUSL;
2) oughhepenyuanvublil yeHmpooeI*CHbIU HACOC.
23. B nopumHeBOM Hacoce MPOCTOro AeiiCTBUA OJHOMY 000pPOTY
JABUTATEJISI COOTBETCTBYET
a) yemvlpe x00a NOPUIHSL,
0) 00uH X00 NOPUIHSL,
8) 08a x00a nOpuLHs;
2) NOJI0BUHA X00A NOPULHSL.
24. Hemo/iHOTA 3amoJIHEHUsI padoyeil KaMephbl MOPIIHEBBIX HACOCOB
@) yMeHbuaem HepasHOMEPHOCHb NOOAYU;
0) ycmpamsiem ymeuxu AcuoKocmu u3 paboueli kKamepul,
8) CHUdICaem OelicmeumenbHyio nooavy Hacocd,
2) ycmpaHsiem Hec80espeMeHHOCMb 3aKPbIMUsl KIANAHO8.
25. B nopuiHeBOM Hacoce MPOCTOro AelcTBUS OJJHOMY X0y MOPUIHS
COOTBETCTBYET
@) MOILKO Npoyecc 8CaCbl8AHU;
0) mobKo npoyecc HacHeMmanusl,
8) npoyecc 8cacvl8anus Ul Ha2HeMaHusl,
2) HU 00UH npoyecc He 8bINOIHAEMCS NOJHOCTbIO.
26. Kakoe 000py10BaHUI0 HACOCHOW CTAHLMU OTHOCS K
BCIIOMOTaTeJIbHOMY T'HIPOMeXaHuYecKoMy?
@) OpeHadiCHAasl, NPOMUBONONCAPHASL U OCYUUMENbHASL CUCTEMA, 8AKYYM-
cucmema;
0) OpeHadxsCHas, NPOMUBONONCAPHASL, MACIOCUCTNEMA, CUCEMA BEHMUNAYUU,
8) OpeHadiCHAas, OCYUUMENbHAS U 8AKYYM-CUCTEMA,
2) OpEeHadiCHAsl, OCYUWUMENbHAS U 8AKYYM-CUCEMA, CUCTEMA OXTIAHCOEHUS.
27. Ilpu KaKUX YCJOBHUSIX BO3MOKHO MPUMEHEHHE BOJOBBIILYCKHOTO
coopykeHusi cipOHHOTO TUIIA?
a) 3apsoke cugoHa 60008bINYCKA U KOJICOAHUSX YPOBHEll 800bl 8
gooonpuemHuexe He bonee Sm;
0) npu OMHOCUMENbHO HEOONbUIUX SUOPABTULECKUX NOMeEPSX 8 CUhOHe U
KOoebaHUusx yposHell 800bl 8 00ONpuUeMHUeKe He bosee SM,
8) 3apsioke cughoHa 80006bINYCKA U KOJEOAHUAX YPOBHEL 800bl 8 B00ONPUEMHUEKE
bonee Sm;
28. YaapHasi BOJIHA P THAPABJIHYECKOM yaape 3TO
a) obracms, 8 KOMOPOU NPOUCXOOUM YBeaUudeHUe 0a8IeHUs,
0) obacmy, 8 KOMOPOU YACMUYBL HCUOKOCMU YOAPAIOMC Opye 0 Opyed;
8) BOIHA 8 BUOE CHCAMO20 0OBbEMA HCUOKOCTIUL,
2) obnacmo, 8 KOMOPOU HCUOKOCMD yOapsem 0 CmeHKU mpyoonpoeooa.
29. Pe3koe noBbIlIeHUE JABJIEHNS, BOSHUKAKOIIEE B HATIOPHOM
TpyOOnpoBoie MPH BHE3AMTHOM TOPMOKEeHUH pPadoUeii :KUIKOCTH HA3bIBAETCSI
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a) euopasIUyecKum yoapom,
0) eudpasIUYecKuM HanopoMm;
8) cuOpasIUUeCKUM CKAYKOM,
2) 2UOPABIUYECKULL NPBIJHCOK.
30. YUto onpenesisier BHIOOP YMCJIa HATOK HAIOPHOT0 TPyOonposoaa?
a) genuyuHa ouamempa u 2uopasiudecKue nomepu 6 mpyoonposooe;
O uucio azpe2amos HACOCHOU CIMAHYUU U BeIUYUHA OUAMempa,
8) MUNOM 30anUsl HACOCHOU CIAHYUU,
2) YUClo azpe2amos HACOCHOU CIMAHYUU U OJIUHA HANOPHO20 MPYOONPOB8OOa
31. Yem oTiIHYAIOTCH BCACHIBAIOIIIHE TPYOONPOBOABI OT
MOJABOAAIINX?;
a) GeUYUHOU duamempa u UOpasIuiecKuMy nomepamu 6 mpyoonposooe;
0) Oasnenuem 8 mpyoonpogooe u Mamepuaiom CHeHoK,
8) pacnoiodcenuem K yposHio 600bl 8 B000UCMOYHUKE U OABTEHUEM 8
mpybonposooe;
2) OMUHOU Mpybonposooa.
32. Kakue (pakTOpbI BIUAKT HA BLIOOP THIIA 3JaAHUS HACOCHOM
CTAHIINH;
@) mun Hacoca, nOOAYa HACOCA 2e0MeMpPU1ecKdsl 8bICOMA 8CACLIBAHUS,
amnaumyoa Koiebaruil ypoere 600vl 8 6000UCMOUHUKE;
6) mun Hacoca, nooaya HAcoca 2eoMempuiecKkas 8blCOMa HacHemaHus,
amMnaumyoa Koieoaruil ypogteti 600vl 8 8000UCMOUHUKE;
8) HUCTIO U NOOAUA HACOCA 2eOMEMPULECKAsL 8BbICOMA 8CACHIBANHUS, AMNIUMYOA
KOon1ebaHutl yposHell 8600bl 8 B00OUCHOUHUKE.
33. Kakue MmeToabl HCIOJb3YIOTCS NPU MOA00pe KeCTKOJIONMACTHOIO
0CeBOro Hacoca?
a) obmouxa paboueeo Koneca;
0) Opoccenuposarnusi;
8) U3MeHeHUs yeia YCmMaHo8KU J1onacmeti,
34. Kakue MeTo/bl 10pad0TKH He MpuBoAsimue K cHukeHuo KI1J]
HCHOJIBL3YKTCS NIPH NMOA0Ope HEeHTPOOEKHOT0 Hacoca?
a) obmouxu paboueeo Koneca;
0) Opoccenuposarnusi;
8) U3MeHeHUe YacCmomyl 8PAUIeHUSL,
2) ) usMeHeHus yaaa yCmaHo8Ku 1onacmetl.

4 Ilpumepnuoie 3a0auu no oucuyunaune Hacocwvl u nacocnvle cmanyuu

Pa3znes 2. [lapameTpbl HACOCOB.

3aoaua:

Bona 3a0upaeTcst HacCOCOM M3 BOJIOMCTOYHUKA M MOJACTCS TI0 CTaTbHBIM
TpyOOTIPOBOaM B BOAOIIPUEMHHUK COTJIACHO TIPUBEACHHON HUKE CXEMBI.

TpeOyeTcs onpenenutTh HEOOXOIUMBIN JIJISl TI0IaYU BOABI HAIIOP HAcOca
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Hcxonupie faHHBIC:

- mojiaBaeMeIit pacxon Q = 0, In’/e

- reoe3nUYecKas BbIcoTa nogbeMa H, = 52m;

- IWaMEeTp U JIJTMHA BcachIBaroIiero tTpyoomnporoaa Dy = 1w, Ly =35m;

- TWaMeTp U JJIMHA HarmopHoro Tpyoomnposoaa D, = 0,9m, L, =400m;

- MECTHBIE TTOTEPH HAIIOpa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIECM M
HanopHoM Tpy6onposoze pasusivu h*,,.,, = 0,27u, ™', = 0,31m;

- IOTEpHU HATIOPA T10 JUTHHE PacCUUTaTh o popmyne AQ°L

- YICIBHOE COTIPOTUBJICHUE TPYOOIPOBOIa 4 BCACHIBAIOIIETO M HATIOPHOTO
IPUHATH COOTBETCTBEHHO paBHbiMu A = 0,017, A™ = 0,03;

oCb
Hacoca

H - 7

@ m
J|lo
[T}
818
Olo

he g ﬁLW/%E
HY. — K/ d T

jory
3aBUKKA T

uy.=0,5;

OtBer H = 53,61m.

Pa3znen 4. XapakTepuCcTHKH JIOMACTHBIX HACOCOB M TPYOOIIPOBOAA

3aoaua 1

1. Boga mogaeTcs o CHCTeME CTaIbHBIX TPYOOIIPOBOIOB THAMETPOM =
500mm, nmuaoi = 900M Ha BeicOTy 26Mm. TpeOyeTcsi HOCTPOUTh XapaKTEPUCTUKY
Tpy6onposoaa H,, =f(Q). Ilorepu Hanopa no mnuHe TPyOOIPOBOIA PACCUUTATH
no popmyne AQL, yaenbHOe COpOTHBICHHE TPYOOIIpoBOAa A MPUHATH PaBHBIMU
A = 0,0578¢*/m°. Mectubie otepr Haropa h,,, B TpyOOIpOBOIE MPUHSTH
paBHBIMH 10% OT mTOTEpH 110 JJIUHE;

XapaktepucTuka TpyoonpoBojia

Q, m*)c| 0 | 005|010 | 015|020 | 0,25 | 0,30 | 0,35 | 0,40
H,.,m |260]2614 | 26,57 | 27,29 | 28,29 | 29,58 | 31,15 | 33,04 | 35,16

P>

3aoaua 2

2. Bona 3abupaercs nentpobdexxasiM HacocoMm Mapku /{ —1000 - 40 (14H/]c),
n = 980 06/mun U3 BOJOWCTOYHUKA U MOJAETCS MO CTaJIbHBIM TPyOONpPOBOJaM B
BOJIOTIPUEMHHUK XapaKTEPUCTHKA HAacoca MPUBEICHA HIKE.

TpeOyeTcs onpenenuTh pexxuM paboOThI HACOCa M COOTBETCTBYIOIIYIO EMY
noaayvy, Harop, momHocts u KIT/I.

Hcxonnbie jaHHBIC:

- TeoJie3nUecKas BeIcoTa rmoagbeMa H, = 26m;

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

- - IOTEpH HAIOPA [0 ATHHE paccunTaTh 1o popmyte AQL

- YICIbHOE COTMPOTUBJICHUE TPYOOIIPOBOia A IPUHATH PABHBIMHU A =
0,0578¢°/m%;
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- MECTHBIE noTepu Hanopa h,,, B TpyOonpoBoae npuHsaTh paBHbIMU 10% oT
IIOTEPBH 110 JIJINHE;

H M
%
n,%
10 - 5 H.-Q
1 ——— n-Q N, kBr
T~
I
0o :, <t \\ 3
_ \\ L
7
0 a = t 180
_ // ] \\ L
[
0 -0 ,/ ~ L 140
— / =
N 7
2w L 100
L~
0 0 Le
0 1 JE a 2 E kS a « E Qe

Xapaxkmepucmuxka nacoca /] —1000 - 40 (14H/[c), n = 980 o6/mun

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

Pa3znen 5. Teopust mogo0us JIOMACTHBIX HACOCOB

3aoaua:
H M
6 w
.7 \
w4 L [H-Q
i I — n-Q N, kBt
I
8 — 4 ‘ S . L2
T h
il \ - S~ ~ L
6 — 30 ) ,/ N — - 180
i /// P \\ L
40— 2 / /// L 10
v e
_ / = " L
210 N"-*Q// L 1o
7 /ir
0 o ! 60
0 50 1 15 2w 20 m 350 w 450 500 Q,n/c

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

OnpenenuTs HEOOXOAMMYIO YACTOTY BpareHus Ny Bana Hacoca /[ —1000 - 40
(14H/[c), n = 980 06/mun, XxapaKTepuUCTUKA KOTOPOTO MPUBEICHA HA PUCYHKE C
TEM, YTOOBI P HOBOM YAaCTOTE HACOC yIOBJCTBOPSUT pab0OYMM 3HaUCHUSIM HAIropa

Hy5 = 33 m mmonade Q,q = 350 n/c..

OtseT: N, =941 06/Mmun
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5. Ilpumepnbwiii nepeuenv 60npocoe K Ixk3ameny no oucuyunaune Hacocol u
HACOCHblE CIAHWUU

1. ITonsTHS: «HACOC», «HACOCHBIM arperar», «HACcOCHas YCTaHOBKay,
«HACOCHAas CTAHITH.

2. Kiaccuduxkanys HacocoB ¥ BOJIONOABEMHBIX MAIIMH O Pa3InYHbIM
npuszHakaMm. O0J1acTH MPpUMEHEHUsI HACOCOB Pa3IMYHBIX THUIIOB.

3. Knaccudukanust momacTHbIX HAacoCOB M HMX MapkupoBka. O0iacTh
MIPYMEHEHMSI HACOCOB 10 TI0JjaYe 1 HATopy.

4, OCHOBHBIE SHEPreTMYECKUE IapaMeTphl Hacoca: I0jlada, Hamop,
MoJIe3Hasl ¥ TOTpeOdIIsieMast MOITHOCTH, KO3(HUITMEHT TOJIE3HOTO JICHCTBHSI.

5. CxeMbl HACOCHBIX YCTaHOBOK. ['eone3myeckas BBICOTA IOABEMA,

TCOMCTPHUUCCKUC BBLICOTHI BCACBIBAHUS W HAIHCTAHMA. HpI/I60pBI A1 USMCPCHUA
JaBJICHUA.

6. Cxema HaCOCHOM YCTaHOBKH C MTOJOKUTEIbHOW BEICOTOM BCACHIBAHUS.
Onpenenenue Hanopa Hacoca Mo MOKa3aHUSIM U3MEPUTEIBbHBIX TPUOOPOB.

7. CxeMa HaCOCHOM YCTaHOBKM C OTPULATENBHON BBICOTON BCAChIBAHMS.
Omnpenenenre Harnopa Hacoca 10 MOKa3aHUsM U3MEPUTENbHBIX TPUOOPOB.

8. Cxema HacoCHOM ycTaHOBKHM cU(oHHOro THUna. Onpenenenue Hamnopa
Hacoca o MOKa3aHUsAM U3MEPUTENbHBIX TPUOOPOB.

9. [leHTpoOE)KHbIE KOHCOJBHBIE HACOCBHL: 0O0JAaCTh MPUMEHEHHUS,

KOHCTPYKLUS, TOCTOMHCTBA U HEIOCTATKH, MapKUPOBKA.

10. IlenTpoOexHBIC HACOCHI C IBYCTOPOHHHUM BXOJOM B pabodee KOJeco:
001acTh MPUMEHEHUS, KOHCTPYKITUS, TOCTOMHCTBA M HEIOCTATKH, MAPKHUPOBKA.

11. LeHTpoOekHbIE MHOTOCTYNEHYAThIE CEKIIMOHHBIE HACOCHI: 00JACTh
NPUMEHEHHs, KOHCTPYKIIHS, TOCTOMHCTBA M HEJJOCTATKU, MApKUPOBKA.

12. IlentpoOexHbIe MHOTOCTYIIEHYAThIE HACOCHI C OCEBBIM Pa3hEMOM
KopIryca: 00JacTh TNPUMEHEHHs, KOHCTPYKIIMS, JOCTOMHCTBA M HEIOCTaTKH,
MapKUPOBKa.

13. [entpoOexxHble  (eKkambHbIE HACOCHI:  Ha3HauYeHWe, O00JacTh
NPUMEHEHUs, KOHCTPYKIIHUS, TOCTOMHCTBA U HEJJOCTATKH.

14. llentpoOexkHble BEpPTUKAIBHBIE HACOCHI: O00JacTh MTPUMEHEHUS,
KOHCTPYKLUS, JOCTOMHCTBA U HEIOCTATKH, MaPKUPOBKA.

15. OceBble HacoCbl C KECTKO3AKPEIUICHHBIMU U  MOBOPOTHBIMU
JOMacTAMU: 00JIaCTh NMPUMEHEHHs, KOHCTPYKIUS, JOCTOMHCTBA U HEJOCTaTKH,
MapKUPOBKa.

16. JlmaroHanpHblE HAcOCHI: O00JIACTb MPUMEHEHHUS, KOHCTPYKIIUS,
JIOCTOMHCTBA U HEJOCTATKN, MApKHPOBKA.

17. CkBaXHHHBIE HACOCHI C TPAHCMHUCCHOHHBIM BAJIOM H C TMOTPYXHBIM
DIIEKTpOJBHUTATENIEM: O00OJacTh TNPUMEHEHHs, KOHCTPYKLHS, JOCTOMHCTBA U
HEJOCTaTKH, MApKUPOBKA.

18. BomokonblieBble BaKyyMHBIE HACOCHI: Ha3HAauY€HUE, KOHCTPYKIIHS,
MIPUHIINAT JCUCTBUA.
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19. BuxpeBbie HacoChl: 007aCTh TPUMEHEHUS, KOHCTPYKITUS, MPUHITUT
JIEUCTBUSI.

20. Crpy#iHble  Hacocbl:  00JlacTb  NPUMEHEHHUS,  KOHCTPYKIUA,
JIOCTOMHCTBA U HEJIOCTATKH, IPUHIIMIT IEHCTBHUS.

21. Bo3gymiHble BOJONOJBEMHUKH: O0JacThb TNPUMEHEHHMS, MPUHIUI
JEeNUCTBUS, TOCTOMHCTBA U HEJIOCTATKHU.

22. llopmHeBble | IUTYHXXKEpPHBIE HACcOCHI: 00JIaCTh MPUMEHEHUS,
KOHCTPYKIIUS, TPUHIIUIT IEUCTBUS, JOCTOMHCTBA U HEJIOCTATKH.

23. OceBas Harpyska: IIPUYHHBI BO3HHKHOBEHUS, CIOCOOBI
YPaBHOBEIIMBAHUS OCEBBIX YCUJINH Y Pa3JIMUHBIX TUIIOB HACOCOB.

24. IlpuHnun meUcTBUS MEHTPOOEKHOTO Hacoca. TedeHue >KHIKOCTH B
KaHaJIax pabodvero Kojieca Mpu OECKOHEYHOM U KOHEYHOM YHCJIC JIOTACTEH.

25. Ilnmanbl cKOpOCTEH ABMIKEHUS KUIKOCTH TIPH BXOJIE Ha JIOMACTH U TIPU
BBIXO/I€ U3 paboyero kKojeca npu 0ECKOHEYHOM U KOHEYHOM YHCJIE JIONACTEH.

26. OcHOBHOE ypaBHEHHE ILIEHTPOOEKHOTO Hacoca (ypaBHeHHE Diiepa).
BoeiBog ¢opmyinbl Teopetudeckoro Hamopa Hrp, pabodero xoseca ¢ 6€CKOHEYHO
OOJBIIMM YHCIIOM JIONACTEH.

27. Teopernueckuit Hamop Hp ueHTpoOekHOTO Hacoca ¢ KOHEUHBIM
yucioMm Jionacteil. CBsi3b Mexay BenmnunHamu Hpo, v Hrp.

28. BumsHume yrma yCcTaHOBKHM  JIOMAcTeilf,,,,Ha Hamop KoJeca
LEHTPOOEKHOTO Hacoca.

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

30. Kparkas Teopuss OCHOBHOTO Hacoca. TedeHHe >KUIKOCTH B pabodem
KOJIECE W BBIIPABIISIONIEM armapare. TeopeTuuecKuil U 1eMCTBUTEIbHBIN HAIOPBI
OCEBOT'0 Hacoca.

31. Teopuss momoOusi  JOMACTHBIX  HACOCOB:  T'€OMETPHUYECKOE,
KMHEMaTHYeCKOe W JHUHAMHYECKOE I0J00Me: OCHOBHBIE KPUTEPUM MOJ00US
JIOTIACTHBIX HACOCOB.

32. KoaddunueHt ObICTPOXOAHOCTH JIOMACTHBIX HACOCOB Mg: TOHSTHE,
BbIBOJT dopmyinbl. Krnaccudukamusi JIOMacTHBIX HACOCOB B 3aBUCUMOCTH OT
ko3 uieHTa OBICTPOXOIHOCTH.

33. KaBuranmmss B  JIOMACTHBIX  HAcOCax:  IMOHSATHE,  MPUYUHBI
BO3HMKHOBEHUS, BO3JCHCTBUA Ha JeTaad U paboTy Hacoca. KaBurtanmonHas
spo3usi. Mepa OOpbOBI C TOCIENCTBUSIMH KaBHTAIMM B JIOMACTHBIX HAcCOCaXx.
Kasuranmmonnslii 3anac Ah.

34. KaBuTallMOHHBIC WCIBITAHUS JIOMACTHBIX HACOCOB: II€JIb MCHBITAHUS,
CXeMa yCTaHOBKHM, W3MEpHUTENIbHAsl alaparypa, MeETOAWKAa MPOBEICHUS
ucnblTaHui. KpuThueckue W JONMyCTUMBIE KaBUTAIIMOHHBIE 3amackl: Ahq, Ah,,

Ahyy, Ahyg,

35. XapakTepuCTHK JIOMACTHBIX HACOCOB: BHUABI U OCOOCHHOCTU
XapaKTEPUCTHK 11.0. ¥ OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTUK HACOCOB OT
obicTpoxonHocTu. Pabodas 00acTh Ha XapaKTepUCTHKE Hacoca. Y CIIOBHUE TycKa
JIOTIACTHBIX HACOCOB.

Kp?
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36. ComMmectHas paboTa Hacoca C TpPyOONMPOBOJOM. XapaKTepHUCTHUKA
Tpybonposoaa H,, — Q. Paboyas Touxa.

37. IlapamnensHass paboTa JIOMACTHBIX HACOCOB C  OJWHAKOBBHIM
HANIOPHBIMU XapaKTePUCTHKAMH: CXeMa COCIUHCHHS, YCIOBUS TPUMEHEHUS,
MIOCTPOCHHWE CYMMapHOW HANOpHOW XapakTepucTuku. OrmpenencHue oO1mei
pabodeil Touku 1 pabodnx TOUYECK Ka)xJI0T0o Hacoca.

38. IlapamnenpHass paboTa JIOMACTHBIX HACOCOB C  Pa3jMYHBIMH
HAIIOPHBIMU  XapaKTEPUCTHUKAMU: CXEMa COCIUHCHHSI, YCJIOBHS TPUMEHEHUS,
MIOCTPOCHUE CyMMapHOU paboueil xapaktepuctuku. Onpenenenue ooiei padboueit
TOYKHU U pabOYMX TOUYEK Ka)JI0r0 Hacoca.

39. TlocnenoBatenbHast paboTa JOMACTHBIX HACOCOB: CXeMa COCIWHCHUS,
YCIIOBUS IPUMEHEHUS, TOCTPOSHUE CYMMapHON HAITOPHON XapaKTEPUCTUKH.

40. [IlapameTpuyeckue  HCHBITAHUS  JIONACTHBIX  HACOCOB:  IIEJb
UCIIBITAaHUM, CXeMa YCTaHOBKHM, W3MEpHUTENIbHAs  ammaparypa, METOJIHKa
MIPOBE/ICHUSI UCTIHITAHUS.

41. CmoocoObl  peryiupoBaHus  pabOThl  JIOMACTHBIX  HACOCOB.
[IpeumyiiecTBa 1 HETOCTATKU

42. Knaccudukamusi HACOCHBIX CTAHIMH MO HA3HAYEHHUIO , 1O MECTY
pacIoJIOKEHUsI MO Tpacce BOJOMNOJA4YM, MO KOHCTPYKTHUBHBIM IIpU3HAKaM, IO
HaJIe)KHOCTH, 110 Mo/1a4e.

43. CxeMbl TUAPOY3JIOB HACOCHBIX CTAHIIMH HA OPOCHUTEIHHBIX CHCTEMax
pu 3a00pe BOABI U3 KaHaa.

44, CxeMbl TUAPOY3JIOB HACOCHBIX CTAHIIMNA Ha OPOCHTEIBHBIX CHCTEMax
npu 3a00pe BOJBI U3 BOIOXPAHIIIUIIIA.

45.  CxeMbl TUAPOY3JIOB HACOCHBIX CTAHIIUNA HAa OPOCHTEIBHBIX CHCTEMax
pu 3a00pe BOJBI U3 PEKU.

46. CxeMbl THAPOY3JIOB HACOCHBIX CTAHIUA OCYIIMTEIBHBIX CHUCTEM C
3a00pOM BOJIbI U3 OTKPBITOTO KaHajla U U3 TPyOOIPOBOIa.

47. CxeMmbl THAPOY3JIOB HACOCHBIX CTaHIMH C\X BOJOCHAOKEHHUSA C
3a00pOM BOJIbI U3 MTOBEPXHOCTHBIX U MOJA3EMHBIX HCTOYHUKOB.

48. (CxeMbl TUAPOY3JI0B KaHATU3AIUOHHBIX U HACOCHBIX CTaHITUH.

49.  OcCHOBHOE THAPOMEXaHMUYECKOE M DHEPreTHYecKoe O0O0OpyaOoBaHHUE
HAacOCHBIX crTaHiui: Ha3Hnauenue, coctaB. TpeOoBaHus, NpeAbIBISEMbIE K
OCHOBHBIM HACOCaM.

50. Omnpenenenue pacueTHBIX Hamopa M MOJAYU, KOJIMYECTBA OCHOBHBIX
HACOCOB IPH 33JIaHHOM Tpaduke BoaonoTpedaeHusi. BeIOOp OCHOBHBIX HACOCOB.

51. BriOOp OCHOBHOIO Hacoca M3MEHEHHWEM 4YacTOThl BpallleHHWs Baja:
YCIIOBUSI TIPUMEHEHUSI METOJIa, MOCTPOCHHE pabounx XapaKTepUCTHK Hacoca Ipu
HOBOM 4acTOTE BpalllCHUs BaJia.

52. BwiOop OCHOBHOTO Hacoca C TpPUMEHEHHEM OOTOYKH pabodero
KOJIeca: YCIIOBUS TMPUMEHEHHUS, MOCTPOCHHE PabOUYMX XapaKTepUCTUK Hacoca ¢
O0OTOYECHHBIM PabOYUM KOJIECOM.

53. BbiOOp OCHOBHOTO Hacoca METOJOM MOJETUPOBAHUS: YCIOBHS
MPUMEHEHUS METO/1a, TTOCTPOEHNE Pab0UYNX XapaKTEPUCTUK HATYPHOTO HAcoca.
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54. Jlpurarenu IS NMPUBOJOB HACOCOB. € MEXAHUYECKOW SHEPruH OT
nsurarens kK Hacocy. OmpeseneHrne MOITHOCTU AJICKTPOJBHUTATENS MPH MPUBOJIEC
IIEHTPOOEIKHOTO U  OCEBOTO HACOCOB. BBIOOp anmekTpoBUTATES.

55. Cramumonapusie 3manuss HC w  wux  kinaccudukamus 10
KOHCTPYKTHUBHBIM MPU3HAKaM. Y CIIOBUS, ONIpeaessitonue Bpioop Trma 3nanus HC.

56. 3manme HC HazeMHOro THMA: YCJIOBHSI MPUMEHEHHS, KOMIIOHOBKA,
KOHCTPYKIIHS, ONIpe/IeJICHIEe OCHOBHBIX Pa3MepOB.

57. 3panue HC xaMepHOro TMmna ¢ «Cyxou Kamepon» ¢ TOPU30HTAIbHBIMU
11.0. HacOCaMM: YCJIOBHS NMPUMEHEHHUS, KOMITIOHOBKA, KOHCTPYKIIHS, OTPEASICHUS
OCHOBHBIX Pa3MepOB.

58. 3pmanme HC xamepHOro THma ¢ «Cyxoil KaMepoii» ¢ BepTHKAIbHBIMU
11.0. HAacCOCaMM: YCJIOBHS NMPUMEHEHHUS, KOMITIOHOBKA, KOHCTPYKIIHS, OTPEASICHUS
OCHOBHBIX pPa3MepOB.

59. 3pganue HC kamepHOro Tuma ¢ «MOKpOil KaMepoi» ¢ BEpTUKAIbHBIMU
OCEBBIMM HAacOCaMH: yCIIOBUS TMPUMEHEHHUS, KOMIIOHOBKA, KOHCTPYKIIHS,
OTIPEJICTICHUS] OCHOBHBIX Pa3MEpOB.

60. 3manme HC OnoyHoro TtHma ¢ BepTUKAJIbHBIMU I1.0. HacocaMH:
yCIIOBUSI TIPUMEHEHHUS, KOMIIOHOBKA, KOHCTPYKIIMS, ONpENEJICHUS  OCHOBHBIX
pa3MepoB.

61. 3pganme HC GnouyHOro THMHa ¢ BEPTUKAJIBHBIMH OCEBBIMHU HACOCAMMU:
YCIIOBHSI TIPUMEHEHHUS, KOMITOHOBKA, KOHCTPYKIIHS, OIPEACIICHHS OCHOBHBIX
pa3MepoB.

62. Ilepensumxusie HC.

63. HC, momarommme Boay B 3akpbeiThie opocutenbHble cetn (30C):
OCOOCHHOCTH, OCHOBHOE BCIIOMOTATeIbHOE OOOpYIOBaHHUE, OIPEIACICHHE
pacYeTHBIX MOJa4Yeii M HaIopa OCHOBHBIX HACOCOB, TEXHOJIOTHS paOOTHI.

64. HC cucreM BomocHaOXeHUs: Kiaccudukamus, OCOOEHHOCTH,
OCHOBHOE BCIIOMOTAaTelIbHOE 000pYyI0BaHUE, OMPEIEICHIE PACUETHBIX MOJa4Ye U
Harmopa HC 1 mombeMa B 3aBUCMMOCTH OT Ha3HAUYCHWsI CTAHIIUM, OTPE/IETICHUE
pacueTHbIX nojgayei u Haropa HC 2 nogsema.

65. HC OCYIIUTENbHBIX ~ CHUCTEM:  OCOOEHHOCTH,  OCHOBHOE
BCIIOMOTATENIbHOE O0OpYJOBaHUE, OIpPEACIICHUE PacUYeTHBIX ToJayeit M Hamopa
OCHOBHBIX HaCOCOB.

66. BcacweBaromme — TpyOONpOBOIBI:  HA3HAUYCHHWE, OO0OpYIOBaHHE,
TpeOOBaHMSI, MPEBABIAEMBIC TIPU TPOCKTUPOBAHHH.

67. IloaBomsmiue TPyOOIIPOBO/IBI: Ha3HAUYCHHUE, obopynoBaHue,
TpeOOBaHMS, MPEIBABIIEMBIC TIPH MPOCKTHPOBAHUH.

68. BomozabopHoe  coopykeHHWE€  Ha  TYNUKOBOM  KaHajle  C
BOJIOTIPUEMHHUKOM, BBITIOJIHCHHOM pas3fienbHo oT 3manus HC ( pasmenpHas
KOMITOHOBKA): yCJIOBUS MIPUMEHEHHUS, KOHCTPYKITUS, 000pyIOBaHHE, ONPEIeTICHUE
OCHOBHBIX pPa3MepOB.

69. BomozabopHoe  coopykeHMe Ha  TYNUKOBOM  KaHajie  C
BOJIOTIPUEMHUKOM, BBITIOTHEHHOM cOBMelieHo co 3manneM HC (coBmereHHas
KOMITOHOBKA): yCJIOBUS MIPUMEHEHHUS, KOHCTPYKITUS, 000pyIOBaHHE, ONIPEIeTICHUE
OCHOBHBIX Pa3MepOB.
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70. beperoBoe BO0m03a00pHOE COOPY)KEHHE Ha pPEKe, BBITIOJHEHHOE
ornenbHo oT 3maHusi HC (pa3genbHass KOMIIOHOBKA): YCJIOBUSL NPUMEHEHUS,
KOHCTPYKIHUS, 000pY0BaHUE, ONIPEACIICHUE OCHOBHBIX Pa3MEpOB.

71. beperoBoe BO/103a00pHOE COOPYKEHHE Ha pPEKe, BbBIIOJIHEHHOE
coBmenieHo co 3aanuemM HC (coBmereHHas KOMIIOHOBKA): YCJIOBUSI IPUMEHEHUS,
KOHCTPYKIIHUs, 000pY0BaHUE, ONIPEACICHUE OCHOBHBIX Pa3MEPOB.

/2. BoponpuemHbie OrOJIOBKH PYCIOBBIX, BOJ03a00PHBIX COOPYKEHHUI Ha
peKax: TUIbI KOHCTPYKIIHSI, 000pyAOBaHUE, ONPEAEICHIE OCHOBHBIX Pa3MEPOB.

73. Poibo3ammuTHBIE CcoopykeHus U yctporcTtBo(P3VY): TpebGoBanus,
npeabspiagembie kK P3Y, tunel u konctpykuuu P3VY.

/4. BuyTpuctaHuMoHHbIE HanopHble KoMMyHukammun HC: cxemsl
KOMMYHHKAIIMH B 3aBUCUMOCTU OT HazHaueHuss HC, Tumbl HAcOCOB, UnciIa HUTOK
HANIOPHBIX TPYOOIPOBOIOB, 00OPYTIOBAHHE.

75. Hamopusie Ttpy6omnpoBonsl HC: Hasnauenuwe, kiaccuduxaus,
YCIJIOBUSI TIPUMEHEHHUS CTaJbHBIX, /0 U acOECTOLIEMEHTHBIX TpyO, BHIOOp dYHCIIa
HUTOK U MaTepuasna TpyOonpoBOIOB.

76. OmnpeneneHve SKOHOMMYECKHM HauBbIroAHeWmero auamerpa [,
HAIlOPHOTO TpyOomnpoBoAa. YKiaJiKa HAOPHBIX TPYOOIPOBOAOB.

/7. T'mapaBnuueckuil yaap B HamopHbIx TpyoOorpoBogax HC: npuuunsl,
BBI3BIBAIOIINE  THIPABIMYECKHAE  yAapbl, CpEICTBAa  3aIIUTHl  HAMOPHBIX
TpyOonpoBoaoB 1 obopynoBanust HC ot rugpaBinnyeckoro yaapa.

78. BOAOBBIMYCKHBIE COOPY)KEHHUS: Ha3HAYCHUA, KiIaccU(PUKAIMS 10
KOHCTPYKUMH U CHOCO0Yy NpeNoTBpalleHUs: OOpaTHOTO TOKa BOJBI IpHU
OTKJIFOYCHHUSIX HACOCHBIX arperatoB, YCJIOBHS TPUMEHEHHS Pa3IU4HBIX THUIIOB
BOJIOBBINTYCKHBIX coopyxkeHuit (BBC).

79. BBC c 3anopHbIMH yCTPOWCTBAMH MEXaHUUYECKOTO JICHCTBUSIMHU:
yCIIOBUSI TIPUMEHEHHS, KOMIIOHOBKA, KOHCTPYKIIMSA, OIpPEAeNeHHe OCHOBHBIX
pa3MepoB, THUIIBI 3aMIOPHBIX YCTPOMCTB.

80. BBC cudonnoro Ttuma: yciaoBUS TPUMEHEHUS, KOMIIOHOBKA,
KOHCTPYKIIMSI, OIpEAeNieHNe OCHOBHBIX pa3MepoB, YCTPOICTBa HJsi CpbIBa
BaKyyMma.

81. BBC c mepenuBHOW CTEHKOW: YCIIOBUS NMPUMEHEHHS, KOMIIOHOBKA,
KOHCTPYKIIHUS, ONIpeieJICHIEe OCHOBHBIX Pa3MepoB.

82. BcmomorarensHOE o0opynoBaHue u o0opynoBaHue,
obecnieunBaroniee coocTBeHHbie HYX bl HC: Ha3HaueHue, cocras.

83. Mexanuueckoe o0OpyaOBaHHE: 3aTBOPHI ( OCHOBHBIC, PEMOHTHBIE,
aBapuiHBIC), COpOYACPKUBAIOLIUE pEIIeTKH, OIbEMHO-TPAHCTIOPTHOE
o0opy0BaHUE.

84. Bakyym-cuctema: Ha3Hau€HWE, COCTaB, TMPUHIUIN JCHCTBUA,
OIpe/ieJIeHNe OCHOBHBIX MapaMeTPOB.

85. Cucremsl apeHaka M OTKAayKU: Ha3HAuY€HUE, COCTaB, ONpeEIesieHue
OCHOBHBIX MTAPaMETPOB.

86. IlpotuBomnokapHas cuCTE€Ma: Ha3HAUY€HUE, COCTaB, OIpEAeSICHUE
OCHOBHBIX TTapaMeTpPOB.
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87. T'mapaBnuueckue W BOJHO-DHEPTETUYECKHE PACUETHI MO TUAPOY3ITY
HC.

88.  CmocoOs1 perynuposanus nogauu HC. [Ipeumyiiectsa u He10CTaTKU
Pa3IMYHBIX CIOCOOOB PETYIUPOBAHUS.

6.2. Onucanne nmokasareseil 1 KpuTepueB KOHTPOJIS YCIIeBaeMOCTH,
ONMUCAHUE IKAJ OlleHMBAHUSA

JUi OLEHKU 3HAHUM, YMEHUMN, HaBBIKOB U (POPMHUPOBAHUS KOMIIETEHIIMH IO
JUCLUUIUIMHE TPUMEHSETCA TPAaJWLHUOHHAsA CHCTEMa KOHTPOJS M  OLCHKHU
YCIIEBAEMOCTH CTYACHTOB.

[Ipn necnonp30BaHNMK TPAOULIMOHHOM CUCTEMBI KOHTPOJIA U OLIEHKU
YCIEBAEMOCTH CTYJIEHTOB JOJIKHBI ObITh PEICTABIEHBI KPUTEPUU BHICTABICHUS
OLICHOK I10 YeThIPEX0aUIbHOW CUCTEME «OTIUYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO.

Kpurepuu oneHuBaHus pe3yJibTaToB 00yUeHHUs

Tabmuma 7
Onenka Kpurepun ouenuBanus
BI)ICOKI/II/If/'I OHGHKy «OTJINYIHO» BaCJIY)KI/IBaeT CTYZICE{T, OCBOMBIINY 3HAHUA,
OBCHE S YMEHHsI, KOMIIETEHIIUN U TEOPETUUECKUil MaTepuai 0e3 npoOenos;
YIEOTHHqHO) BBITNIOJHUBIIMN BCE 3aJaHUs, IPEAYCMOTPEHHbIE YUEOHBIM IUIAaHOM Ha

BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH
po(hecCHOHAIBHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHUHM CHOPMHUPOBAHBI.
Cpennuii ypoBEHb | OLIEHKY «XOPOLI0» 3aCIIYKMBAET CTYACHT, IPAKTUYECKH ITOJIHOCTHIO

«» OCBOUBIINI 3HAHUS, YMEHHUS, KOMIIETEHIIUN U TEOPETUUECKUN
(xopo110) MaTepHal, yueOHbIe 3a/JaHUs HEe OLIEHEeHbl MAKCUMAJIbHBIM YHCIIOM
0aJJI0B, B OCHOBHOM C(hOpMHPOBAIJ MPAKTUUYECKHE HABBIKH.
IToporossiii OLIEHKY «yJAOBJIETBOPUTEJIBHO» 3aCIYKHBAET CTY/IEHT, YACTUYHO C
YPOBEHB «3» npoOesiaMy OCBOMBIIUI 3HAHUS, YMEHUS, KOMIIETEHIIUU U
(YZIOBIIETBOPUTEND | TEOPETUUECKUI MaTepuai, MHOTHe yuyeOHble 3aaHus 100 He
HO) BBITIOJIHWJI, JTUOO OHM OIEHEHBI YUCIIOM OaJIJIOB OJIM3KUM K

MHWHUMAJIBHOMY, HCKOTOPBIC ITPAKTUYCCKUC HABBIKHU HEC C(l)OpMPIpOBaHLI.
MuHUManbHBIN OLICHKY «HCYHOBJICTBOPUTCIIBHO» 3aCIIYKUBACT CTYACHT, HC OCBOHUBIIHHI

YPOBEHB «2) 3HaHUs, YMEHUs, KOMIIETEHIIMM M TEOPETUUYECKUN Marepualn, yueOHbIe
(HeyIOBIIETBOPHUTE | 3aJ]aHUs HE BBIIIOJIHUII, IPAKTUYECKHE HABBIKU HE CHOPMUPOBAHBI.
JIbHO)

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecrieuyeHne JUCHUIINHbI

7.1 OcHOBHAas1 JIUTEpPaTypa

1 Amu M.C., bermsipoB JI.C. Hacockl u HacocHble cTanimn.// YueOHUK. M.:
PI'AY-MCXA, 2015. -340 c.,
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2- Yebaeckuii B.®., Bumnesckuii KonmpateeB B.B. u ap.: //Hacocer u
HacoCHbIE cTaHuu: M.: Arponpomusaart, 1989.-416c.

3. T'unmpaBiauka ¥ ruApaBiIdyecKre MamiuHbl. JIaOOpaTOpHBIM MPaKTUKYM :
yaebHoe nocodue / H.I'. KoskeBuukoBa, A.B. Enun, H.A. IlleBkyH, A.B. JIpaHbIii.
— Cankrt-Ilerepoypr : Jlans, 2016. — 352 ¢. — ISBN 978-5-8114-2157-2. —
TekcT : anmekTpoHHBIH // JlaHb : 37eKTpOHHO-OMOIMOoTeyHass cuctema. — URL:
https://e.lanbook.com/book/76272

7.2 lonosiHUTEILHAS JIUTEpaTypa

1- bernsipos 11.C., Anu M.C., u np. // T'uaporexHu4ecKue y3Jbl COOPYKEHHM
HAaCOCHBIX CTaHIMi. YueOHoe nocooue . M.: MI'VII, 2005. 128c.,

2-bernspos J1.C., Amu M.C., u np. // I'mapomammnsl. /YdeOHOoe mocobue. M.:
MI'VII, 2004. 98c.,

3-bernspor [[.C, Kozmnos JI. B., Amu M.C.u ap. // 'mapomarmael. YaeOHOE
nocodue JJisi CTYJIGHTOB CEJbCKOXO3SMCTBEHHBIX BBICHIUX YYEOHBIX 3aBEIACHUM.
M.: MI'VII, 2008. 186¢.,

7.3 HopmaTHBHBIEC IPABOBbIC AKThbI

1- CIT 31.13330.2012 Bogocuabxenue. HapyxHble ceT U COOPY>KEHHUS.

2- CII 58.13330.2012 T'mpporexHuueckue coopyxeHus. OCHOBHBIC
MOJIOKEHUS

3- CIT 66.13330.2011 IIpoexkTrpoBaHHE U CTPOUTEIHCTBO HAMOPHBIX CETEH
BOJIOCHA0KEHUS U BOLOOTBEICHUS.

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS M CIUIIUHBI (MOMYJIA)

1.- Dnextponnsiii katanor HayuHo-Texnuueckoir bubnmoreku Kadeapsr c/x
BogocHaOxennst U BomooTBenmennss PI'AY-MCXA (http://isvov.ru) (cBOOOIHBIN

JIOCTYTI)

9. IlepeyeHb MPOrpaMMHOI0 o0ecneYeHusi 1 MH(POPMANMOHHBIX CIIPABOYHBIX
cucreM (IMPU HEOOXOAUMOCTH)

1. www.consultant.ru Cnpasounas npaeosast cucmema
«KoncynomanmlIniocy.

37


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

IlepeyeHb MPOrpaMMHOr0 odecneyeHns

Tabmura 8

n/n

HauMeHnoBanue

(MoyJis)

pasaesa yueOHOM HaumeHoBaHue Tun ABTO
AMCUMILIUHBI NPOrpamMMmsl P

TI'on
NMPOrpaMMbl pa3padoTKu

JlomacTHbIE HACOCHI
XapakTepuCTUKH
JIOMACTHBIX HACOCOB U
TpyOOIIpOBOIa
Teopust mogoOust
JIOTIaCTHBIX HACOCOB
Kapuramus B
JIOTIACTHBIX Hacocax
[pyrue TvIsl HaCOCOB
Y BOJIONOTLEMHHUKOB

[TapameTpsl HacoCOB, ABTOKa]

I'padpuueckas | Autodesk 2011

Beegenune, oo1me
CBEJICHHSI O Hacocax,
HACOCHBIX YCTaHOBKax
Y HACOCHBIX CTAHIIMSX.,
[TapameTpsl HacocoB

JlomacTHbIe HACOCHI
XapakTepucTUKu
JIOTIACTHBIX HACOCOB U
TpyOOIIpOBOIa
Teopus mogoOus
JIOTIaCTHBIX HACOCOB
KaBuramusg B
JIOTIACTHBIX Hacocax
Jpyrue TUIIBI HACOCOB

U BOAOIIOABEMHUKOB

Microsoft Office Pacuernas, Microsoft 2010

pabora ¢
TabauIamMu

10. Onucanue MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115l
OCylleCTBJIEHHSI 00pa30BaTEeJIbLHOI0 MpoIecca Mo AUCHUIINHE (MOIYJII0)

Tabmuma 9

CeeaeHust 00 00eCIIe4eHHOCTH CIIENMATU3MPOBAHHBIMY aYAUTOPUAMHU,
Ka0OMHeTaMM, JA00PATOPUAMH

HaI/lMeHOBaHI/Ie CIIelMaJIbHBbIX
NoMelnleHU U NoMeIeHuH 15
CaMOCTOSATEIbHOI padoThI (Ne

OcHaleHHOCTD CHIeHATbHBIX IOMEICHU I H
MOMELIECHHUH IS CAMOCTOSITEIbHOM PadoThI

y4eOHOro Kopmyca, Ne ayanropun)
1

2

29/130

1. JTaboparopuslii creny «HacocHas ycraHoBka 1» 2 mT.

(MuB.Ne 410124000602775 )
2. JJabopatopusrii creny «HacocHast yctaHoBKa 2 2 IIT.

(MuB.Ne 410134000000156 )
3.JIaboparopnsriii creny «HacocHas ycranoBka 3» 1 mrT.

(MuB.Ne 410134000000157 )
4.JTaboparopHslii creny «HacocHast ycraHoBka 4» 1 .

(MuB.Ne  410134000000697 )
5. apter 12 wT.
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6. Jlocka menoBast 1 mr.

7. Maxket — 3 mr. ( mHB. NeNe 410138000000226,
410138000000227, 410138000000228 )

8. Kommerorepsr - 7 mt (maB. NeNe 210134000000298,

210134000000299, 210134000000300,

210134000000301, 210134000000302, 210134000000303,

210134000000304 )

29/244 1. Mapter - 20 mr.
2. locka menoBasi - 1 mmr.
3. MadpopmanmoHHbie CTEHABI - 28 mT

bubnuoreka, ynTanbHbIN 3a1: Kopoyc 29,
1-pIii 9Ta)K, YUTAJIBHBIHN 341
bubnuoreka umenu H.U. XKenesnona,
JluctBennnuHas amues, 1. 2k1.

O6HIC)KI/ITI/I$I KoMHuaTe! JJI1 CaMOIIOAI'OTOBKH

11. MCTO)]I/I‘leCKI/Ie PEKOMEHIANUNA CTYACHTAM 110 OCBOCHU IO THCIHMAITJIMHBI

Heap MeToAU4YECKUX peKOMEHJAUMII — HAYYUTh CTyAECHTA 3()()EKTUBHBIM
npueMaMm paboThl, NOMOYb MEPEHUTH OT MAESITENbHOCTH, BBINOJHAEMONW IMOJ]
PYKOBOJCTBOM IPENOJABATEINS, K AEATEIbHOCTH, OPTaHU3yEMON CaMOCTOSITEIBHO,
K 3aME€HE KOHTPOJIS CO CTOPOHBI IPENOAABaTENsl CAMOKOHTPOJIEM.

3aja4yu MeTOAMYECKUX PEKOMEHIAlHil.

Hay4urtsb cTyaenra:

. palMOHAIBHBIM MpUEMaM palOoThl MPU U3YyYEHUU MaTepuaia u
MOJATOTOBKE U K CJ]au€ SK3aMEHOB;

. 3¢ ()EeKTUBHO UCTIOJIB30BaTh KOHCYJIbTAlMU MTPENOIaBATENS;

. NPUMEHATh KPUTEPUHM OLIEHKHM CaMOOLICHKHM IpU H3yYEHHUHU
MaTepuana;

. pe3yJIbTaTUBHO paboTaTh C JIUTEPATypON;

OcHoBHBIMM ~ (popMaMu  OOy4YEHHUSI  CTYJASHTOB  SIBJISIOTCS  JICKIIWH,
NpakTHYeCKue © JIabopaTOpHBIC 3aHATHS, CcaMOCTosiTelbHass pabora, u
KOHCYJIbTAlINH.

Obuue npaguna u npuemvl KOHCREKMUPOBAHUA JIEKYULL

1. KoHcnekTupoBaHHE JIEKIIMH BEAETCA B CHEUHUAIBHO OTBEICHHOM ISt
ATOTO0 TETPaaM, KaXIbli JHCT KOTOPOM [OJKeH uMeTh mnois (4-5 cM) nans
JIOTIOJTHUTEIILHBIX 3AIIUCEH.

2. HeoOxoaumo 3amuchiBaTh TEeMY M IUIaH JIEKIUH, PEKOMEHAYEMYIO
JUTEPATYypy K TeMe. 3alucu pa3lelioB JIEKUUW JOJDKHBI HMMETh 3arojOBKH,
T10J13ar0JIOBKH, KPACHBIE CTPOKH.

3. Ha3BanHble B JIEKIIMU CCHUIKM Ha MEPBOMCTOUYHMKHU HAJ0 MOMETUTH Ha
TIOJISIX, YTOOBI IPH CAMOCTOSATEIIBHOM pab0Te HAWTH U BIUCATh UX.

4. B KOHCHEKTE JOCJIOBHO 3alMCBHIBAIOTCS OINPEACIICHUS TOHSITHH,
KaTeropuii 1 3akoHOB. OCTaIbHOE JIOKHO OBITH 3aITMCAaHO CBOMMHM CJIOBAMH.

5. Kaxgomy cTyaeHTy HE0OXOAMMO BbIpaOOTaTh U  UCIOJIB30BATh
JIOTTYCTUMBIE COKpaIleHusI HanboJiee paclpoCTPaHEHHBIX TEPMUHOB U TIOHSTHA.
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B xoHCHEKT cneayeTr 3aHOCUTh BCE, UTO MPENOAABATENb NUILIET HA JTOCKE, a
TaK)X€ PEKOMEHIyeMbI€ CXEMbI, TAOJIMIIbI, AUATPAMMBI U T.]I.

6. [IpociylanHyto JIEKIIUI0O HEOOXOAMMO HE3aMEUIMTENIbHO MpopadboTath,
YTO 3HAYUTEIBHO DJKOHOMHUT BpeMs M CIOCOOCTBYET JIyYIlIEMY YCBOCHHUIO
Marepuara.

MeToauveckue peKOMeHAalusl 0 padoTe ¢ JUTEepaTypoi

Ocoboe MecTo cpear BUAOB CaMOCTOATENIbHON paOOThl 3aHMMaET padbora ¢
JUTEPATypPOU, SABIISIOMIA’ACA OCHOBHBIM METOJIOM CAaMOCTOSATENIBHOTO OBJIAACHUS
3HaHWsAMHU. llepedeHp W 00BEM JUTEpaTyphl, HEOOXOMMMOW Il W3YYCHUS
JucuuIinHEbl Hacochl U HACOCHBIE CTaHLIMM, ONPEACIACTCS MPOrpaMMoN Kypca U
JIPYTUMHU METOANYECKUMHU PEKOMEHIAIUSIMU.

Bcro nmurepaTtypy MOXKHO pa3fennTh Ha YYCOHMKH UM y4YeOHBIE W
METOJUYECKHE TMOCOOHUs, Hay4YHble MOHOTIpadUyYECKUe WMCTOUYHHUKH, HAyYHbIC
nyOJMuKaluy B MEPUOIUYECKON meyaTu. M3 HUX MOXKHO BBLICIUTH JIUTEPATYPY
OCHOBHYIO (PEKOMEHYEeMYI0), JOTIOTHUTENBHYIO U IUTEpaTypy JJIsl yriayOJIeHHOTO
W3YYEHHUS TUCIUTIIIUHBI.

N3yyenne AUCHUIUIMHBI CJEAyeT Ha4YMHATh C Y4YEOHHMKA, TOCKOJBKY
Y4€OHUK — 3TO KHUTA, B KOTOPOW H3JIOKEHBI OCHOBBI HAyYHBIX 3HAHUU I10
OTIPEJICTICHHOMY TMpPEAMETY B COOTBETCTBUU C NEISIMU U 3ajayamMu OOydeHWUS,
YCTaHOBJICHHBIMU paboyeit mporpaMMoi U TpeOOBaHUSAMH TUTAKTUKH.

ITpu pabote ¢ nuTepaTypoil peKOMEHyeTCs:

- MEJJIEHHO MPOYUTATh TEKCT, CTAPAACh MTOHITh CMBICI U3JI0KEHHOTO;

- BBIJIEIIUTH KJIIOUEBBIE CIIOBA B TEKCTE;

- IOCTAPATHCS MOHATH OCHOBHBIE UJIEH, TTOATEKCT U OOIIUI 3aMBbICEN aBTOPA.

- HE TepATh U3 BUJA OOIIUM KOHTEKCT U HE TMOTPYXKaThbCS UPE3MEPHO B
JIETaJIN.

- TpPOBECTH  KPUTHUECKUH  pa3dop  TEeKCTa C  MOCIEIYIOIIUM
KOHCHEKTHPOBAHUEM.

- OTBETUTH MOCJIE MPOYTEHHUS HA BOIPOCHI, TOATOTOBIICHHBIE K TEKCTY.

HemanoBakHyto poJib UTPAIOT 3alUCH, CAEJIAaHHBIE B NPOLIECCE YTEHUS
Marepuasia. OHU ABJISIIOTCS CEPHE3HBIM IMOJCIIOPHEM B MOJATOTOBKE K 3K3aMEHaM,
T.K. TIO3BOJISIOT BKJIIOYATh TNIYOMHHYIO MaMsTh W BOCIPOU3BOIUTH COJCp>KaHUE
paHee NPOYUTAHHON KHUIH.

CymiecTByeT Tpu OCHOBHBIX CIOCO0A 3aIUCH:

a) 3amMuCh MHTEPECHBIX, BAXXHBIX I 3allOMUHAHUS WM TOCJIEIYIOIIETO
WCIIOJIb30BaHUS MOJIOKEHUHN U (DAKTOB;

0) mocnenoBareibHas 3alUCh MbICIEH aBTOpa, MO pas3jenaM, riaBam,
naparpadam kHuru. Takas 3anuch TpeOyeT TBOPYECKOM mepepabOTKu
MPOYUTAHHOTO, YTO CIIOCOOCTBYET MIPOYHOMY YCBOCHUIO COJICP’KAHUS KHUTH;

B) KPaTKOE€ U3JI0)KEHUE MPOYUTAHHOIO: COACPKAHUE CTPAHUIL YKIIaIbIBACTCS
B HECKOJBKO (hpa3, comepkaHUE TJaB - B HECKOJIBKO CTPAHHUIl CBSI3HOTO TEKCTA.
DTOT BUJ 3alMCH TpoIe, OJIMKe K MEPBOMCTOYHUKY, HO TPU STOM TBOpPUYECKAS
MBICJIb YUTATENs TAaCCUBHEE, a TIOATOMY YCBOEHHE MaTepHaa ciadee

BaxHOl COCTaBIISIONIEN HAYYHOrO M3AAHUS SIBJISIETCS CIIUCOK JIUTEPATYPBI,
Ha KOTOPYHK cCChuIaeTcs aBTOp. [IpM BO3HHMKHOBEHHMHM HWHTEpeca K KaKOW-TO
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o0Cy>K7aeMoi B TEKCTE MPoOIeMe BCeria eCTh BO3MOKHOCTb OOPAaTUTHCS K 3TOMY
CIIUCKY.

Koncyabranum sBistorcs 3¢ dektuBHbiMU  dhopMmamu  oOyudeHus. OHH
VCITOJIB3YIOTCS JUIsl OKa3aHWs MOMOIIM CTYACHTaM IIPH MOATOTOBKE K TEKyLIEH U
UTOTOBOM aTTECTalUM, JIEKIUSAM, MPAKTUUYECKUM U JIJAOOPATOPHBIM 3aHATHSM, a
TaKk)K€ MHAWBHMIYaJbHOM pabOThl MpenojaBaTelisi CO CTyIEHTaMH, KEIaroIllUMU
yI1yOJIEHHO U3y4UTh MaTepual.

OcCHOBHbIE peKOMEHJAUMH [JIsi OPraHu3aluM CaMOCTOSATEJIbHOM
padoThI:

- Iepel U3YYEHHEM HOBOW TEMBI NPOUAUTE «BXOJHOW KOHTPOJBY, YTO
MO3BOJIUT BBISIBUTH M YCTPAHUTH MPOOETIHI B 3HAHUSAX;

- NpPU O3HAKOMJICHMM C HOBBIM pa3JelIOM MarTepuaja OIpEAeIUTEe Ha
pelieHre, KaKuX 3a7a4 OH HAlpaBJ€H B TEOPETUYECKOM U MPAKTHUECKOM ILIAHE,
Ha Kakue Npo(ecCHOHANBHBIX KOMIIETEHTHOCTH OOpalleH, C KaKUMHU pa3zesiaMu
IPEABIAYIIEro MaTepuaia CBsI3aH;

- CHUCTEMaTHuYecKHu IpopalaTeiBaiiTe Marepuan ayJUTOPHBIX 3aHATHH (IO
KOHCIIEKTaM Y4eOHON M Hay4HOW JIUTEpaType), BBHIOJIHANTE JOMAIIHUE 3a/laHusl,
pacueTHo-rpaduueckue paboOThl U YNPaXHEHWs, TOTOBbTE JIOKIAAbl MJis
BBICTYIUICHU Ha CEMHMHApax M NPAKTUYECKUX 3aHATUAX, TEMATHYECKHUX
JUCKYCCHUSIX U JIEJIOBBIX UT'PaXx;

- PEryJIIpHO IIPOBOAMUTE TEKYLIUH CAMOKOHTPOJb IPOUIECHHOIO MaTepraa,
MPUMEHSS ISl 3TOTO BOIIPOCHI U TECTHI;

- UCIIOJIB3YWTE KOHCYJIbTAllUH NIPENOogaBatTess sl MOIyUYEHUs pa3bsiCHEHUI
MO CJIOKHBIM pazfienaM MaTepuasa U TeKyIIero KOHTPOJIs 3HaHUM;

- UCIOJIb3yWTE KadeApalbHble METOAUYECKUE YKa3aHUs IO BBITOJTHEHHUIO
CaMOCTOATENbHBIX JOMAIIHUX 3a/IaHUid, KypCOBOT'O MPOEKTA U YIPAKHEHUI;

[Ipu u3ydyennn nucuUILIMHBEI Hacochl M HACOCHBIE CTAHIIMM HEOOXOIUMO
MOJIb30BAThCS PEKOMEHJOBAHHOW Kadeapoil OCHOBHOM M BCIOMOTaTelIbHOMN
JUTEPATYpPOU, 3aJCHUCTBOBATH HMHTEPHET-PECYPCHL: - CaWThl IPOU3BOJUTENEN
HACOCOB, JIBUTATENIed U JPYroro TUAPOMEXaHUYECKOTO O0OpYy/IOBaHHUS, a TaKkKe
MPOEKTHBIX M HUCCIEAOBATENbCKUX oOpraHu3anuii. OTBETUTh Ha BOMPOCHI
CaMOKOHTpOJIS, IIPUBEAECHHBIE B KOHIIE KaXXJA0T0 pa3/iesa U Ha TECThI

Buowt u ghopmvl ompabomku nponyuwieHHvIX 3aHAMULL

CryzaeHT, IpONyCTUBIINHN 3aHATHUS, 0053aH O3HAKOMUTHCS C TEOPETHUECKUM
MaTepuajioM IO TEeME MPOMYLIEHHOTO 3aHATUS; MPEIBAPUTEIHLHO BbITOJIHUB
IPOIYIIEHHBIM pacyer, IPUUTU HAa KOHCYJIbTALMIO K IPENOJABATEN0 I
MPOBEPKH MPABUIBHOCTHU BBITIOJIHEHHOT'O pacyera.

12. MeToauyeckne peKOMeHAALMN NPENOAABATEAM 10 OPraHUu3alun

o0y4eHus 10 TUCHUIIHHE
1. Jlekuuu
Hcnonp3yroTes caeayommue MeTobl, CpeacTBa U POpMbI 00yUCHUS:
1. Memoowt 06yuenusa. B nporiecce yTeHUS JEKIIUHU HEOOXOIUMO TTPUBJIEKATh
CTYJIEHTOB aKTUBHO MMPUHUMATh y4aCTHE B YCBOCHUHW U TIOHUMAaHHS MaTepuara,
3aJ1aBasi BONPOCHl U KOMMEHTHPYS OTBETHI CTYICHTOB.

41



a) no xapakmepy no3HaeamebHOoll 0esAmeIbHOCHU .

- PEnpOIyKTUBHBIH,

- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHuil.

- CJIOBECHBIM,

- HarJISIAHBIA (CXEMBbl, pPUCYHKH, MOJICIIU, TTPE3EHTAIIUN ).
Konmponw yceoenusa ocylmiecTBISETCS TyTEM MPOBECHUS SK3aMEHa.

2.IlpakTryeckre 3aHITUA
[IpakTyeckue 3aHsaTUsl MO AUCUUILIMHE Hacockl M HacOoCHBIE CTaHIUMU

HarpaBjeHbl Ha (GOPMHPOBAHUE Yy CTyACHTa MPO(ECCHOHATBHBIX KOMIIETEHITUH,
BKJIOYass MpUOOpETEeHUs] 3HAHWM, HABBIKOB W YMEHUM B  MPOEKTHO-
U3BICKATEIbCKOM, MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM, OpraHu3aluoOHHO-
YIPaBIEHYECKON U HAyYHO-UCCIIEI0OBATEIILCKOMN AESTEILHOCTH.

[IpakTueckne 3aHATHS, UEIbIO KOTOPBIX SIBISETCS 3aKpEIUICHUE U
yrayOjieHne 3HaHWW, TMOJYYEHHBIX B JIGKIIMOHHOM Kypce, IeiecooOpa3Ho
MPOBOJIUTH TAKXKE C UCIIOJIb30BAHUEM AJIEMEHTOB MIPOOJIEMHOT0 METOJIa 00YUYECHUSI.
[Ipu “cnosb30BaHUK 3TOTO METOJA MPENOAABATEINb, BXO/I€ U3JI0KEHUS MaTeprala,
CTaBUT Ipo0JeMy, GOopMyIHpPYET MO3HABATEILHYIO 3a/1a4y, a 3aTeM, COBMECTHO CO
CTYJIEHTaMHU PACKPBIBAET CUCTEMY J0KA3aTEIbCTB, CPABHUBAET PA3IUYHBIE TOUKU
3pEHHUs U MOJXOJIbI, MOKA3bIBAET CIIOCOO PEIIeHMs TTOCTaBIeHHON 3anayu. [lyrem
MOCTAHOBKH TIATEJIbHO MPOAYMaHHON CUCTEMBbI BOITPOCOB MOABOIUT CTYAEHTOB K
MOHMMAHUIO HOBOTO MaTepualia WM MPOBEPSET YCBOCHHE UMHU YK€ HU3YYEHHOTO.
Bonpockl  gokHBI  OBITH  KPaTKUMH,  YE€TKUMH,  COJIEPKaTEIbHBIMH,
chopMyJIMpOBaHHBIMU TaK, YTOOBI 3aCTaBJSUIM CTyJeHTa AyMmaTh. He cremyer
CTaBUTh JIBOMHBIX, IIOJCKA3bIBAIOIIUX BOMPOCOB WM HATAJKUBAIOIMIMX Ha
yraaplBaHue OTBeTa. Takxke He cleayeT QopMyJIupoBaTh albTEPHATUBHBIX
BOITPOCOB, TPEOYIOIIMX OJHO3HAYHBIX OTBETOB THMa “ma” wiu “Her”’. Hampuwmep,
IIPU PACCMOTPEHUU BOIPOCA O MECTOMOJIOAKEHNUH 3JaHUS HACOCHOW CTaHIIUU BJIOJb
Tpacchl BOAOIOa4yH, MPENOoIaBaTeIb CTABUT MEPE] CTYICHTaMU MO3HABATEIbHYIO
3amauy — «Kakwe QakTtoppl ciemyeT Y4YUTHIBAaTH TPH  OMpPEAeSICHUU
MECTOIOJIOKEHUSI 3/1aHUs] HACOCHOM CTaHLMH?». 3aT€M CpPaBHUBAET pa3IMYHbIC
BApUAHThl  MECTOMOJIOKEHHUS  37aHusl  (BOJMM3M  BOJOWCTOYHWKA, BOJIHM3U
BOJIOTIPUEMHUKA WM MEXIY HUMHU), TyTEM MOCTAHOBKHU THIATEIBHO MPOTYyMaHHON
CHUCTEMbl BOINPOCOB TMOJBOJUT HMX K MOHUMAaHHIO (PAKTOPOB, BIUAIOUIMX Ha
pEUIEHUS MOCTABJIEHHOM 3aaUH.

PenponyKTUBHBIN METOJ MPOBEACHUS 3aHATUS, CYTh KOTOPOTO
COCTOMT B HW3YYEHMM MaTepuaja Ha OCHOBE 0Opaslla WM MpaBwjia U HOCHUT
AITOPUTMUYECKUN XapaKTep, T.€. BBIMOJHICTCS IO UHCTPYKIIUSAM, TIPEATUCAHUSIM,
MpaBUJiaM, CJIEIYET UCTOJIb30BATh TOJBKO MPU U3JIOKEHUH MaTeprasa, UMEIOIIEro
CIpaBOYHbIM Xapaktep. OmHako W B TOCIHEAHEM CiIydae CIEeIyeT OOpaTHUTh
BHUMAHHE CTYJICHTOB Ha (U3UYECKYI0 TMPUPOIY SBJICHHUS TOW WM HWHOUN
pEKOMEHIAIH, BEJTMYMHBI HOpMaTHUBa, K03 uiimenTta u ap.

XKenatenbHO HOOUTHCS, YTOOBI HA MPAKTHUECKUX 3aHITUSAX CTYACHTHI
UMETM KOHKPETHBIH YYEOHUK WM TIOCOOME, T/I€ COJEPIKUTCS MaTepuai JaHHOTO
3aHsATHS. B Xome 3aHsTHs, mocie OOBSICHEHHS MPEeroaaBaTelis, IMelecoo0pa3Ho
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IIONPOCUTh  CTYJAEHTOB BHMMATEIbHO O3HAKOMWUTBCA C  HIUIIOCTPALMAMU,
MNOSICHAIOIIAMH KOHCTPYKIMIO PEaIbHOr0 HAcOoCa, HACOCHOW CTAHIIMM, IIOCIIE Yero,
3a/1aBasi COOTBETCTBYIOIME BOIIPOCHI, BBIICHUTBH, KaK YCBOEH Marepuan. OIbIT
IPUMEHEHUs T0JJ0OHON METOAMKH MOKA3bIBAET, UTO CTYACHTHI YaCTO HE AAlOT cee
TpyJa BHUMATEJIbHO pa300paThCsl HE TOJBKO B AETANSAX KOHCTPYKIIMH, HO 1aKe U B
npuHuuie e€ padotel. [lone3HbIM, Oka3pIBaeTCs AaTh 3aJaHUE CTYACHTaM HallTH B
yu4eOHUKE OTBET Ha KOHKpPETHbIM Bompoc. Pabora ¢ KHMrol B ayiuTopuu B
U3BECTHON cTeneHW W30aBiseT MHOTUX CTYJEHTOB OT «KHUTOOOSI3HU», HaéT
ONPEIEIIEHHBIA HABBIK YTECHUS YEPTEKEN.

IIporpammy pa3zpabdorai (u):

[TomepanuieB O.H. mpodeccop, K.T.H.
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PEIIEH3USA
Ha pa0ouyro nporpamMmmy aucuuiuinabl Hacocbl M HacocHbIe CTAaHIIUM
OITOII BO no nanpasiaenno 08.03.01 CTpourtesibCTBO, HANIPABJIEHHOCTD
IIpombllIeHHOE U TPAKIAAHCKOE CTPOUTENbCTBO, [ HApOTEXHUYECKOE
CTPOUTEJIBCTBO, JKCIEPTHU3A U YIIPABJICHHE HEABHKMMOCTHIO
(kBasiu(pUKANUA BBIMMYCKHUKA — 0aKaJIaBp)

[TyenkuapiM  Buxtopom BrmamumupoBuuem , mpodeccopom kadenps
Menuopanuu U pekyiabtuBanuu 3emenb, OI'BOY BO PIAY-MCXA wumenu
K.A.TumupsizeBa, JOKTOPOM TEXHMUYECKHUX HAyK (Jajgee Mo TEKCTy PELEH3EHT),
MIPOBEICHA peleH3usl pabouell mporpamMmbl AUCHHMIUIMHBI Hacockl M HacoCHBIC
craniuu  OIIOII BO mo wampasnenuto 08.03.01 CrpoutenncTBo,
HanpaBJieHHOCTh,  [IpomblnuieHHOE W IpaXaaHCKOe  CTPOUTEIbCTBO,
I'maporexnuveckoe  CTPOMUTENbCTBO, JKcnepTH3a WM ynpaBJieHuUe
HeABHXKUMOCTBIO, (OakanaBpuar) paspadoranHoit B ®I'bOY BO «Poccuiickuii
rocyJaapcTBeHHbl arpapHsiii yHuBepcuteT — MCXA umenu K.A. TumupsizeBay,
Ha Kadeape ¢/X BoJocHAOXKEeHUs U BOJ0OTBeIeHUs (pa3padoTuuk — I[lomepaniieB
O.H.noueHT K.1.H.)

PaccmoTpeB mpeicTaBlieHHbIE HA PEIICH3UI0 MaTepHalIbl, PELIEH3EHT MPUILIET
K CJIEAYIOIIUM BBIBOJIAM:

1. IlpeansiBnenHas paboydas nporpamma auciuiinHel Hacocsl 1 HacoCHbIE
cranuuu (nanee nmo tekcry IIporpamma) coomeemcmeyem tpedboBanusim @I'OC
no wHanpasieanio 08.03.01 CrpoutenabcrBo. I[Iporpamma codepocum Bce
OCHOBHBIE  pa3lieNibl, coomeemcmeyem  TpeOOBAaHUSAM K  HOPMATHUBHO-
METOJMYCCKUM JJOKYMCHTAM.

2. l[IpencraBnennas B [Iporpamme akmyanvHocmey yaeOHON TUCIUATIINHB B
pamkax peamusaruu OIIOII BO ue noonescum comuenuro — IUCHMILUIMHA
OTHOCHUTCS K 4acTH, (opMUpyeMOli ydacTHUKaMU OOpa30BaTEIbHBIX OTHOIICHUMN
yueOHoro nukia — b1.B.JIB.01.02

3. llpencraBnennsie B Ilporpamme yenu IUCUUILTUHBL COOMEEMCMBYIOM
tpeboBanusiMm ®I'OC nanpasnenus 08.03.01 CTpourtenbcTBo.

4. B cootBetrcTBUU ¢ [Iporpammoii 3a nuctumivnoit Hacocsl u HacocHbIe
CTAHIUM 3aKperuieHo 3 komnemenyuu. JlucuurmHa Hacocsl M HacocHbIe
CTAaHUMM U TnpeacTaBieHHas [lporpamma cnocobna peanuzosamb UX B
OOBSBIIEHHBIX TPEOOBAHUSX.

5. Pezynomamutr obyuenusn, npencraBieHnbie B [Iporpamme B KaTeropusix
3HATh, YMETh, BIAAETh coomeemcmayom cneupuKe U COIECPKAHUIO JUCIUTUTHHBI
U 0eMOHCHPUPYVION 803MONCHOCHb TIOTYUEHHUSI 3asBJIICHHBIX PE3YJIbTaTOB.

6. O0mas Tpyao€MKoCcTh auciuiUinHbl Hacochbl M HACOCHbIe CTAHIIUM
coctaBisteT 3 3a4éTHbIX eauHuIbl (108 yacos).

7. Nudopmaruss 0 B3aMMOCBSI3M HW3Y4YaeMbIX JUCIUIUIMH KW BOMPOCAM
UCKIIIOUCHUS JyONMpOBAaHUS B COACPKAHUU JUCHUIUIMH COOMBemcmayent
nercTBuTeNnbHOCTH. Jluciuminaa Hacochl 1 HACOCHBIE CTAHIMU B3aMMOCBSI3aHa
c apyrumu guciummHamu OIMOIT BO u YyebHOro miana mo HampaBlICHUIO
08.03.01 CrpourenbcTBO U BO3MOXHOCTb JyONIMpOBaHUS B COJEP)KaHUU
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orcyrctByeT. [lOCKONBKY  OUCHMIUIMHA HE  MpeAyCMaTpUBAaeT  HaJIH4uue
CHeluanbHbIX TPeOOBaHMI K BXOJHBIM 3HAHUSM, YMEHUSIM W KOMIIETEHIIHSIM
CTYJIEHTa, XOTS MOXET SBISATHCA MPEAIICCTBYIOMICH s CHElUaIbHBIX, B TOM
yucie MNpOoPECCHOHAIBHBIX JUCIUIUIAH, HUCHOJIB3YIOIIMX 3HaHUS B 00JacTu
TUIPABIMKH, MAaTeMAaTHKH B MPOGECCHOHAIBHOU JeATEIbHOCTH OakanaBpa 10
JTAHHOMY HaIPaBJIEHUIO MOJTOTOBKH.

8. IlpencraBienHas [Iporpamma npeanosaraer UCIIOJIb30BaHUE
COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJOTUH, UCHOJB3YEMbIe TMPHU peau3aluu
pPa3IMUHBIX BUJIOB y4eOHOU paboThl. DOopMbl 00pa30BATENBHBIX TEXHOJIOTUN
coomsemcmayom crienupuKe TUCITUILTAHBL.

9. Ilporpamma  gucummiauasl Hacochl M HacocHble  CTAHIUM
npesnoaraeT 6 3aHATHI B MHTEPaKTUBHOM (popme.

10.Bunpl, comepkaHne © TPYAOEMKOCTh CaMOCTOSATEIBHOW PpabOTHI
CTYJIEHTOB, TIpejacTaBlieHHbIe B lIporpamme, coomeemcmeyiom TpeOOBaHUSAM K
MOJTOTOBKE BBIMYCKHUKOB, coaepxamumcsi Bo ®I'OC BO wnampasnenus 08.03.01
CTpouresibCcTBO

11.TIpencraBnenubie u onucanHbie B [Iporpamme GpopMbl mekyuyeli OlieHKA
3HaHUW (TMPOOJIEMHBIC JIEKIIMKM , ONPOCHI, JHCKYCCHH, TECTHPOBAaHHE W.T.X),
coomeemcmagyrom cuerupuKe TUCUUILTUHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

®dopma MPOMEXKYTOUHOIO KOHTPOJISl 3HAHUM CTYIEHTOB, MPEAYCMOTpPEHHAs
[TporpamMmoii, ocymiecTBisieTcs: B (hopMe IK3aMEHa, YTO cOOmBencmeyent CTaTycy
JTUCIUTUIMHBI, KAk  JAUCIUIUIMHBI ~ 49acTH, (OPMHUPYEMOM  YIaCTHUKAMHU
oOpa3oBaTenpHbIX OTHOWIEHWH YydyeOHoro mukiaa — bI1.B.J[B.01.02 ®I'OC
HanpasneHus 08.03.01 CtpouresanbcTBo.

12.®opMbl  OLIGHKM  3HaHWH, TpelacTaBieHHble B [Iporpamwme,
coomseemcmayom cnernupuKe JUCIUITIHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

13. VYueOHO-MeTOaUYECKOE OOeCeUYeHre AUCIUIUITMHBI TPEICTABICHO:
OCHOBHOW JHUTEpaTypor — 3 MCTOYHWKA (0a30BbIN Y4eOHUK), JOMOIHUTEIHHON
JUTEPATYpoil — 3 HAMMEHOBAHUH, MEPUOJUICCKUMH U3TAHUSIMUA — () UCTOYHUKOB
CO CCBUIKOM Ha 3JEeKTpOHHbIE pecypcbl, MHTepHeT-pecypchl — 0 HCTOYHMK U
coomeemcmgyem tpedoBanusiM OI'OC namnpasnenus 08.03.01 CtpourtesibeTBO

14 . MarepuanbHO-TEXHUYECKOE O0ECIIEUCHNUE UCHIUIIIUHBI COOTBETCTBYET
cnenuduke aucuuiuinHEel Hacochl M HACOCHble CTAaHUMH U obOecrieyrBacT
UCIIONIb30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIE MHTEPAKTUBHBIX
METOJI0B 00YUYEHUSI.

15.MeTtonuyeckue  peKOMEHAAMM  CTyJ€HTaM W METOAMYECKHE
PEKOMEH/IallMY TIPETIOaBaTEeNsIM TI0 OpTraHU3alliy O0yUEHUS IO TUCIUTUINHE Jaf0T
npeacTaBieHne o cnenuduke odydenus mo aucuumiiuHe Hacochl m HacocHble
CTAHIUM.

45



OBIIUE BBIBO/IbI

Ha ocHoBaHMM mpoBeIEHHON pELEH3UH MOXKHO ClIeJaTh 3aKIIOUYEHHE, YTO
XapakTep, CTPYKTypa U cojJiep:kaHue pabouel mporpaMMbl AUCHUIUTMHBL Hacocsl u
HacocHele crTaHiuu OIIOIT BO no nampaBnenutro 08.03.01 CtpoutenbcTBo,
HaIpaBJICHHOCTh [IpompbliieHHOE u rpaXxaaHCKOe CTPOUTEIHCTBO,
['MIpoTEeXHUYECKOE CTPOUTENBCTBO, DKCIEPTH3a U YIIPABICHUE HEABUKUMOCTHIO,
(xBanmudukanusl BhIMYCKHUKAa — OakanaBp), pazpaboranHas [lomepannessim O.H.
npodeccopom , K.T.H. cooTBeTcTByeT TpeboBanusiMm ®I'OC BO, coBpeMeHHBIM
TpeOOBAHMSIM SKOHOMUKH, PHIHKA TPY/Ia ¥ TTO3BOJIHUT IIPH €€ peasin3aIiuu YCIEITHO
obecrieunTh (HOPMHUPOBAHUE 3aSIBICHHBIX KOMITCTCHITUN.

Penensent: ITuenxun B.B., nmpodeccop xadenpsl Menuopanyuu U peKyJbTHBALMU
3eMenib PI'BOY BO «PTAY-MCXA um. K.A. Tumupsizesay,

JOKTOp TEXHUYECKUX HayK
C2h e 2020r.
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