MHWHHCTEPCTBO CEJIbCKOT'O XO3SCTBA POCCUMCKON ®EEPALINN

OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/IPKETHOE OBPA3OBATEJIBHOE YUPEXJIEHMUE BBICIIEI'O OBPA3OBAHMS

«POCCUMCKHUM TOCYJIAPCTBEHHBIN AT'PAPHBI YHUBEPCUTET —
MCXA nmenun KA. TUMUPSA3EBA»
(®I'vOY BO PTAY — MCXA umenn K.A. Tumupsizea)

NHCTUTYT MeTHOpaliiu, BOJTHOTO XO3SIMCTBA U CTPOUTEILCTBA
nmedu A.H. KoctgakoBsa

Kadenpa cenpckoxo3siCTBEHHOTO BOAOCHA0KEHHS, BOAOOTBEICHUS,
HACOCOB Y HACOCHBIX CTAHLINI

PABOYAS IPOTPAMMA YYEBHOM JUCHHUITINHBI
b1.B.10 Hacocbl 1 HACOCHBIE CTAHIINH

JUISl TOATOTOBKH CIIEHHAIIMCTOB

dI'OC BO
Hanpasnenue: 08.05.01 CTtpouTeibCTBO YHHKAJIBHBIX 31AHUHA U COOPYKEHUH
Cnenmanuzamus: CTPOUTENBCTBO THAPOTEXHUYECKUX COOPYKEHHMM IOBBIIIEHHOM

OTBCTCTBCHHOCTH

Kypc: 6
Cemectp: B

®opma 00ydyeHHs OUHast

I'ox wavama nmoarorosku: 2019

PerucrpaunoHHbiil HOMEp

Mockaa, 2020



@ PaspaGorunk: Cymko B.B. T0LEHT, K.T.H. 87’%1‘/4

(®UO, yq«u CTENeHs, YYeHOe 3BaHNE)

«W4A» o2 20%r.

Penensent: [Tuenkun B.B. nmpodeccop, a.T.H. )L
? &‘ (nomucs

€24 o 2 2072-T.

I[Tporpamma cocraBiena B cootBetcTBiE ¢ TpeboBanusmu PI'OC BO, no
HarnpasieHuro moarotoBku 08.05.01 CTpouTensCTBO YHUKAIBHBIX 3[aHUH U
COOpYXEeHUN U yueOHOro IiaHa

} Ilporpamma ofcyxnaeHa Ha 3aceJaHUM Kadenpsl  CEIbCKOXO3SKWCTBEHHOIO
BOJIOCHA0KEHUSI, BOJOOTBEIEHHS, HACOCOB M HACOCHBIX CTAHIUH

POTOKOI N OT«26» o2 202sT.
3aB. kadenpoit Anu M.C., K.T.H., IOLICHT 7%7

(®HO, yuenas cTeneHb, yueHoe 3BanHe) ¢ (noamice)
GA» o 202r.
CoraacoBaHo:
[Ipencenarens yueOGHO-METOAUYECKON ,
KOMHUCCHUU UHCTUTYTa MEJIHOpaLUH, BOJ ; CTPOUTEIHCTBA

uM. A.H. KocTsakoBa
BakmranuH A.M., K.T.H., IOeHT (

(®HO, yuenas cTeneHs, y4eHOE 3BAHHE) TOAMHCH)

nporokos Ne_ &

3aBeyIOUMid BBITyCKaroLeH kadeapoi: )

['MapoTeXHUUECKUX COOPYKEHUM

XanoB H.B., 1.1.H., mpodeccop ol «Z» e2 20zr.
V (“IIDMCBV

['naBHbI 6ubIMOTEKAPD

Otnen obcimy)XMBaHUS HHCTUTYTA METHOPALMY, BOJHOTO X0O35IICTBAa U CTPOUTENLCTBA

umenu A.H. KoctsikoBa ~
Yy6aposa [.I1. //7({’/}»)
(noptics)

bymaxnbiii 3x3emnisip PIIJl, xonuu »3iaexkrponHbix BapuantoB PIIJI u
OLIeHOYHBIX MATEPHAJIOB MOJIYY€eHbI:

Mertoguueckuii otnesn YMY « » 20 r




COJEPKXAHHUE

1. HEJIb OCBOEHHMSA JUCHHUITIIMHBL.........coocviiiiiiiiii 5
2. MECTO JUCHUIUIMHDBI B YUEBHOM IIPOLIECCE ........cocviiiiiiiiiniiiiee, 5
3. IIEPEYEHb IIUIAHMPYEMBLIX PE3VJIbBTATOB OBYYEHUA 11O
JUCHUAIUIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU PE3VJIbTATAMU

OCBOEHN S OBPA3OBATEJIbHOU ITPOTPAMMBDBL ..., 6
4. CTPYKTYPA U COAEPXKAHUE JUCHUITIIVHBI ........cocoovvieeeiieeeiiee e, 6
4.1 PACIPEAEJEHUE TPY JOEMKOCTU JUCLIUIUINHBI 10 BUJIAM PABOT ............... 6
(O @) DAY 2O N N 6
4.2 COAEP)KAHUE JIACIUATIIIMHBL .....cooiieiiitiieeeieee e e e s seeibsrseeeeseessssessssssssssesseesessennns 9
4.3 JIEKIIUN/JTABOPATOPHBIE/TIPAKTUYECKUE/CEMUHAPCKUE 3AHSATUSL............. 15
5. OBPA3OBATEJIBHBIE TEXHOJIOT U ..ottt 21
6. TEKYLIUU KOHTPOJIb VYCIIEBAEMOCTU U IIPOMEXYTOYHAS
ATTECTALMS I1O U'TOI'AM OCBOEHUMS JUCHUITIIMHBI ... 21
6.1. TUIIOBBIE KOHTPOJIbHBIE 3A IAHUS VJIU UHBIE MATEPUAJIbI, HEOBXOVIMBIE
JUISI OLIEHKHY 3HAHWI, YMEHUIA M HABBIKOB U (MJIN) OIIBITA JIEATEJIBHOCTH ............ 21
3. [IPUMEPBI TECTOB JJJIA TEKVIIJET'O U ITPOMEXYTOYHOI O KOHTPOJIA 3HAHHUH 10
JUCLUTITTUHE HACOCHI M HACOCHDBIE CTAHLIFH «...vovaaeeeoeeeeiiieeie e eeeeeiivvanaan e e 23
XAPAKTEPUCTHUKA TPYBOITPOBOIA .......ccvviiiiiee ettt 29
6.2. OIIICAHME ITOKA3ATEJIE U KPUTEPMEB KOHTPOJISI YCIIEBAEMOCTH,
OIMUCAHUE HIKAJT OLIEHUBAHMS «..cevieeeiiiieiteeeiteeeeesessseisbaestsseesssssssssssassssssessssssssssssens 35
7. YUEBHO-METO/MYECKOE N HWH®OPMAILIMOHHOE OBECIIEHEHUE
JIMCILMTITIIAHDBL ...ttt ettt e st e e s eabe e s s bre e e e baee e 36
7.1 OCHOBHAST JIUTEPATYPA . ...octetettiieiieeeeseieestsssssesseesssesssssssssssssssssssssssssseeeeees 36
7.2 JIOTIOJTHUTEJBHA ST JINTEPATYPA ..vvveiiuieeeiieeeesieeesssteeesnsaneesseeessnsnessnnsneesnsens 36
7.3 HOPMATUBHBIE ITPABOBBIE AKTDBIL..uuuuvuuuvuvssssssssssssssssssssssssssssssssssssssssssssssssssee 36
8. ITEPEYEHb PECYPCOB NMHOOPMAILIMOHHO-
TEJIEKOMMYHUKAILIMOHHOW CETU «MHTEPHET», HEOBXOUMBIX U151
OCBOEHUA JUCHUTIJIMHBI (MOYJIS) .cociiiiiiiecee et 37
9. IIEPEYEHb ITPOIT'PAMMHOI'O OBECIIEHEHUS 1 MTHO®OPMAILIMOHHBIX
CITPABOYHBIX CUCTEM (ITPU HEOBXOANUMOCTH) .....ocoevvvveiieeiiee e, 37

10. OITMCAHUE MATEPUAJILHO-TEXHUYECKOM BA3BI, HEOBXOIUMOM
JUIA  OCYIUECTBJIEHMA  OBPA3OBATEJIBHOI'O  ITPOLHECCA  IIO

D102 (@ 00700070500 (010711 10) TN 38
11. METOJUYECKUE PEKOMEHJIALIMU CTYAEHTAM I10 OCBOEHHIO
D17 (010 1701010705 )25 (0TS 38
12.  METOJUYECKUE PEKOMEHJALIMM TIPEMOJIABATEJISIM  TIO
OPTAHWU3ALIMU OBYUEHUS IO JIUCHUTUIMHE ..., 41



AHHOTAIMUS
paboueil mporpaMMbl y4eOHOM IUCIMILIIMHBI
b1.B.10 Hacocbl 1 HacOCHbIE CTAHIIHH
JJISI IOATOTOBKHM CrienuaJaucToB o HanpasjeHnio 08.05.01 CrpoureabCcTBO
YHUKAJbHBIX 3IaHUHA U COOPY:KeHuil, cnenuaau3anusa CTpouTe bCTBO
THAPOTEXHUYECKHUX COOPYKEeHUH MOBBLINNIEHHOH 0TBETCTBEHHOCTH

Leab ocBoeHus: AUCHUILVIMHBI: O3HAKOMUTH OYAYIIETO CIEIHUAIUCTa C TAKUM
IIOHATHEM KaK HAcoC, YJEsAs OCHOBHOE BHUMAHHME H3YYEHUIO KOHCTPYKLIHMM H
XapaKTEPUCTUK HOBEWIIMX TUIIOB HACOCOB M HACOCHBIX YCTAaHOBOK IPHUMEHSEMBIE B
CHUCTeMax BOJOCHAOXEHHS M BOJOOTBEACHMS, a TaKXkKe TEeOpuu uX paboThl U
TUAPABINYECKUX IIPOLIECCOB INEpeAauyd JHEPIUM B arperare, OIPEACIICHUI0 HX
apaMeTpoB, HEOOXOJUMBIX NPU MPOECKTHUPOBAHHM HACOCHBIX CTAaHLUMN; CIOCOOOB
BbIOOpA, YCIOBUH NPUMEHEHUS HACOCOB; JOCTOMHCTB U HEJOCTAaTKOB, U BOIPOCOB
JKCILTyaTalH.

MecTo AHCHUIUIMHBI B y4e€0HOM ILIaHe: JUCIMIUIMHA BKIIIOYCHA B YacTh,
dbopMHUpyeMyI0 yYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHHWN Y4YeOHOro IUIaHa IIO
HAIPABJICHUIO TOJIIOTOBKHA CTPOUTEIIBCTBO YHUKAIBHBIX 37MaHUH M COOPYXKCHHIA,
cemectp B

TpedoBanuss K pe3yjbTaTaM OCBOE€HHS JUCHHMILUIMHBI: B pe3yjbTare
OCBOCHUS AUCIUILINHBI (POPMUPYIOTCS KoMrieTeHITnH YK-2 (MHAUKATOp JOCTHKCHUS
komneTeHmr YK-2.1; YK-2.3) [1IKoc-3 (MHIUKATOp IOCTHIXKEHHUS KOMITCTCHIHH
IKoc-3.2; IIKoc-3.4; I1Koc-3.5); [IKoc-4 (MvHaIUKATOp MOCTMIKCHHS KOMIICTCHITHH
IMKoc-4 .1; [IKoc-4.2; IIKoc-4.10)

KpaTkoe coaep:kanue IMCUMIUVIMHBI: KilaccUPUKalMg W KOHCTPYKIIUS
HacocoB. OO6nacTh npuMeHeHus.. CxeMbl THUAPOY3JIOB HACOCHBIX CTAHIUN CHCTEM
CEJIbCKOXO3SIMCTBEHHOTO BOJOCHA0KEHUS. [ MApOMEXaHUYECKOe M DHEPreTHUECKOe
000py/ToBaHNE HACOCHBIX CTaHIMK 1 W 2 moabeMoB. 374aHUS HACOCHBIX CTaHIIMM.
Bomo3abopHble  COOpyKeHHSI ~ HACOCHBIX  CTaHIMK.  BHyTpucTaHIIMOHHBIC
KOMMYHUKAIIUU HACOCHBIX CcTaHIuH. HamopHbie TpyOONpOBOIbI HACOCHBIX CTAHITUH.
KananuzammonHele  HAacoOCHblE  CTaHIMHM. BOJHOAHEpPreTHYECKHUE, TEXHHUKO-
DKOHOMHMYECKHWE pacueTbl W  yJeJbHbIE TIOKa3aTeld HACOCHBIX  CTaHIIM.
DKcITyaTalnus ruJipoy3JI0B HACOCHBIX CTAHIIUM.

OO0masi TPy10€eMKOCTh TUCUMILIHHBI 4 3a4. ef1., 144 yac.

IIpome:xkyTOYHBINA KOHTPOJIb: — 3ayeT ¢ oueHkou, KII



1. Ileab ocBOEHUS AMCHUILIMHBI

I{ean ocBoeHHUs nucHUILIMHEI Hacockl M HACOCHBIE CTAaHIIUU SIBIISICTCA:

- O3HAaKOMJICHHE OyayIlMX CHEUAJIUCTOB C MAIIWHHBIM BOJONOABEMOM €ro
3HAYEHHEM W pOJIBI0 B IIPAKTUKE OpOLICHHS U  OCYLICHUS  3€MElb,
CEJIbCKOXO3SIICTBEHHOI'O BOJOCHA0KEHHS M B II€JIOM B BOJOXO3SHCTBEHHOM
CTPOUTEIBCTBE;

- (opmupoBaHHEe y CTYACHTOB KOMIUIEKCA OCHOBHBIX CBEICHHH, 0a30BBIX
MOHSTUM, 3HAHUW ¥ HABBIKOB B O0OJAcCTH MPOECKTHPOBAHUS, PaIMOHAIBLHOTO
WCIIOJIb30BaHMs, SKCIUTyaTallMd, MOHUTOPUHIA, PEKOHCTPYKIMU U BOCCTAHOBJICHUS
HAaCOCHBIX YCTaHOBOK;

- pa3BUTHE Yy CTYIAEHTOB HPO(ECCHOHATIBHBIX KOMIIETEHLMM, IIUPOKOro
HAay4YHOTO Kpyro30pa, TBOPYECKOI'O MOAXO0JA, U YMEHUN HMCIOJIb30BATH HOBEHWILINE
JNOCTHKEHUS TEXHUUECKOTO IIPOrpecca, B IPOLECCe CBOEH TPYAOBOM ACATEIBHOCTH.

B pesynbTare u3ydeHus AUCUMIUIMHBI OyIyIIUNA CHEUAINCT JIOJKEH OBITh
IIOATOTOBJIEH K IIPAKTUYECKON peAIM3aLUU ITOJyYEHHBIX 3HAHUN, UCIIOJIB30BAHUIO UX
Ipu IIPOCKTUPOBAHNH, CTPOUTEIILCTBE, JKCIUTyaTallkH, MOHUTOPHHTIE,
PEKOHCTPYKIIMU U BOCCTAHOBJICHUU HACOCHBIX YCTAaHOBOK C IIPUMEHEHUEM HOBEUIINX
TEXHOJIOTHH U OBITH CHOCOOHBIM K CAMOOOYUEHHUIO.

2. MecTO IMCHMILUIMHBI B y4eOHOM Ipouecce

Jucuunnuaa Hacockl 1 HacOCHbBIE CTAaHIIMK BKJIIOYEHA B YacTh, (POpMUpPYEMYIO
ydgacTHUKaMu oOpazoBatenbHbIX oTHOIIeHHH PI'OC BO. B mucuumnmmae Hacocel u
HacOCHBIC cTaHIMK peanuzoBaHbl TpedoBanuss ®I'OC BO, OITOII BO u Yyebnoro
mnaHa 1o HanpasieHuto 08.05.01 CrpouTenbcTBO YHHKaIbHBIX 3JaHUN U
coopykeHni, crnenuanuzanuss CTpPOUTENBCTBO THUAPOTEXHUYECKUX COOPYKEHHUN
MOBBIILIEHHON OTBETCTBEHHOCTH

[IpeamiecTByOIMMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
muciuiuinHa Hacockl W HAacoCHblE CTaHUUWU, SIBISIOTCA CIEIYIOUIUE TUCUUIIIUHBI:
«Marematukay, «®Pusnka», «Mexanuka», «HxeHepHas rpapuka», « uapaBiaukay.
Kpome »3TOro  CTymeHT JOJDKEH  yMETh  MOJIb30BAaThCA  KOMIIBIOTEPHOM
BBIYMCIUTENILHOM M TpadomoCTpOUTETbHOM  TEXHUKOM,  3HaTh  COCTaB
KOHCTPYKTOPCKOM JIOKYMEHTAIIUU B TIOJITHOM COOTBeTCTBUU ¢ TpeboBanusmu ECKJI.

OcoOeHHOCTBIO  NUCUMIUIMHBI ~ fABJISETCS MOJydaTb M 00OpabaThIBaTh
MH(POPMALIMIO W3 PaA3IUYHBIX HMCTOYHHUKOB, HCIIONIb3YSl pa3iM4YHbIE CpPEACTBA U
METO/Ibl, HHTEPIPETUPOBATH MOJIYUYCHHbIE JaHHbIE A1 POPMHUPOBAHUS CYKICHUM 1O
npoecCHOHANBHBIM M COLMAJbHBIM  MIpoOsiieMaM, a TakXkKe CTPEeMHTHCA
COOTBETCTBOBATh YCTAHOBJIEHHBIM CTaHJapTaM WJIH IIPEBOCXOIUTH UX.

PabGouass mporpamma aucummiuHel Hacockl M HacocHble CTaHIMM  JJIA
MHBAJIMJOB U JIMIL[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbsSl pa3pabaTbiBaeTcs
UHAUBUIYabHO C  y4€TOM  OCOOEHHOCTeM  MCUXO(U3MYECKOTO  Pa3BUTHUA,
WUHAMBUYATbHBIX BO3MOKHOCTEN U COCTOSIHUSA 3/I0POBBSI TAKUX OOYHAIOITUXCS.



3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs IO JMCUHMILINHE,
COOTHECEHHBIX C IJIAHMPYEMbIMHU pe3yJibTaTAMH 0CBOEHHS 00pa3oBaTeIbHOM
NpoOrpaMMmbl

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

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

OOmas Tpya0oéMKOCTh JUCIMILIAHBI COCTaBisgeT 4 3adeTHBIX enuHuiel (144
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:

Kon Coneprxanue
Ne " WHJMKATOpa JOCTUKEHUS
/| KOMUCTE | KOMHCTCHIIH L0 €5 KOMIIETCHIIUH 3HATh yMETh BJIAJIETh
HIUU YacTH) .
(um e€ yacTh)
1. VK-2 CnocoOeH yrpaBisiTh VYK-2.1 ®opmynupoBanue |CTpyKTypy MpOEKTa ®opmynuposath e U1 | HaBeikamu
IIPOEKTOM Ha BCEX 3Talax | LENH, 3a/1a4, 3HAYUMOCTH, |HACOCHBIX CTaHIMH 3aJ1a4M 05KMJIa€MBIX (bopmynupoBaHus 1eeH
€ro XKU3HEHHOI0 IUKJIa 0’KHMJIA€MBIX PE3yJbTaTOB pe3ynbTaTOB IPOEKTA 1 3a/1a4 0KHUJIa€MbIX
IIPOEKTa pE3yJIbTaTOB MPOEKTA
VYK-2.3 Pa3zpaboTka ruiana | Drtamnsl IpoeKTHUpoBaHus | Pa30uBaTh mpoekThl Ha HaBbikamu pazpaboTku
peann3anuy IpoeKTa OTJIEIbHBIE ITAIIbI IUIaHA peain3aluu
00BeKTa
2 |IIKoc-3 |CmocobHocTh [TKoc-3.2 Paznuunble THIBL U cxeMbl | OnipenensTh HaBbikamu BeiOOpa THIA
pa3pabaTheiBaTh OCHOBHBIEC | BbIOOp THTIA U CXEMBI 31aHUM HACOCHBIX HEOOXOIUMBIN TUIT HACOCHOW CTaHUUH
paszienbl MpoeKTa 0codo | ycTpoiicTBa CTaHLUU HaCOCHOU CTaHIIUU
OIACHBIX U TEXHUYECKHU I'HJI00TEXHUYECKOI O
CJIOXKHBIX OOBEKTOB COOPYKEHHUS
TUIPOTEXHUYECKOTO [TKoc-3.4 ["aGapuTHBIE pa3mepsl BeimonsaaTe koMnoHoBKy | HaBeikamu
CTPOUTENILCTBA Ha3nauenue HACOCHBIX arperaTtoB U HACOCHOTO 00OPY/I0BaHUS | paclpeieieHus
F€OMETPUUYECKUX JIOTIOTHUTEILHOTO HACOCHOTO
pa3MepoB 000py10BaHUS 000pyZI0BaHUS B 31aHUU
TUIPOTEXHUYECKOTO HACOCHOM CTaHLIUU U
COOPYXKEHHS UCXOMS U3 OIIpEZICIICHUE €€
3a/IaHHBIX YCIOBUHI pa3smMepoB
[TKoc-3.5 HopmarusHyto Hcnons3oBats cpeacrsa | HaBbikamu
Odopmnenue npoexra JIOKYMEHTAIUIO 0 aBTOMATHU3UPOBAHHOTO ucnosnszoBanus CAIIP u
TUAPOTEXHUYECKOTO 0(OPMIICHHIO ITPOEKTOB. | IPOEKTUPOBAHUS U oopmiIeHHs TPOEKTHOM
COOPYKEHHS], B T.U. C Cpencrtsa HOPMaTUBHYIO JOKYMEHTaIluu
MCIIOJIb30BAaHUEM CPEJICTB | aBTOMATU3UPOBAHHOTO JIOKYMEHTAILUIO
ABTOMATHU3UPOBAHHOTO MIPOEKTUPOBAHUS
IIPOEKTUPOBAHHUS
3 |IIKoc-4 |CnocoOGHOCTh [TKoc-4.1 Pasnuunbie HopMmatuBHBIE | Mcrionb30BaTh HaBbixom o60cHOBaHMS
OCYILIECTBIATH U Be10op HOpMaTUBHO- JIOKYMEHTHI, HOpMaTHBHBIE MHXEHEPHOT'O PELICHMUS
KOHTPOJIMPOBATh TEXHUUYECKOT'0 IOKYMEHTa, |perjaMeHTUPYIoIre JIOKYMEHTHI, B COOTBETCTBUH C
BBINIOJTHEHUE PACUETHOIO | YCTaHABIIMBAIOLIETO IIPOEKTUPOBAHHE perIaMeHTHPYIOINE HOpMaTUBaMU




000CHOBaHUS MPOEKTHBIX
peleHui
TUAPOTEXHUYECKHUX
COOPYKECHUI

TpeOOBaHUS K PACYCTHOMY
000CHOBAHHUIO MTPOEKTHOTO
peleHHs
THUAPOTECXHUYCCKOTO
COOPYKEHUS

HAaCOCHBIX CTaHIINH

MPOEKTUPOBAHUE
HACOCHBIX CTaHIIUHU

[TKoc-4.2
CocTtaBieHue pacuyeTHOU

Pazinuunnie cxeMbl
PpaboThI HACOCHBIX

CocTaBiATh pa3ianyHbIe
CXeMbI pabOThI HACOCHBIX

HaBbikoM cocTaBieHus
paCUYETHBIX CXEM

CXEMBI pabOThI cTaHui cTaHnui HACOCHBIX CTaHIIUHU
THJIPOTEXHUYECKOTO

COOPYKCHHS

[TKoc-4.10 [TpoekT mpoekTupoBanus |OOOCHOBBIBaTh Kaxaoe | HaBbIKOM 3amuThI,

IIpencraBnenue u 3anura
pe3yibTaToB padoT 1o
IIPOEKTUPOBAHUIO
THJPOTEXHUYECKOTO
COOPYKEHUS

HACOCHOM CTaHIUH. 3HATH
BCE MH)KCHEPHBIC
peHIGHI/Iﬂ, HpI/IMCHHGMBIC B
MIPOCKTE

TEXHUYCCKOC PCUHICHUC

000CHOBAaHUSA U
MPEACTABICHUS IIPOCKTa
HACOCHOI CTaHIIUU




Tabmnuma 2

PacnpenesieHue Tpya10EéMKOCTH JUCHMILUIMHBI 10 BHIaM padoT

TpynoémkocTn
Bupa yue0Hoii padoThI cemecrp,
yac.
NeB
O01mast TpyA10éMKOCTb JUCHUIUIMHBI 10 144 144
y4eOHOMY TIaHy
1. KonrakTHas pa6ora: 51,35 51,35
AyauTtopHas padora: 51,35 51,35
8 MoMm uuce:
nexyuu (J1) 16 16
npakmuuecxue 3auamus (113) 16 16
nabopamopHuvle pabomwi (JIP) 16 16
kypcosoti npoexm (K1) (koncyromayus, sawuma) 3 3
KOHMaKmuas paboma Ha npomexcymounom konmpoie (KPA) 0,35 0,35
2. CamocTosiTesabHast padora (CPC) 92,65 92,65
kypcosas paboma/npoexm (KP/KII) (noocomosxa) 31,65 31,65
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmMopeHue 1eKYUOHH020 Mamepuaia u
Mamepuana y4eO6HUK08 U y4yeOHbIX NoCoOUl, N0O20MOBKA K 52 52
1aOOPAMOPHBIM U NPAKMUYUECKUM 3AHAMUSM. )
Ilooecomoska k sk3ameny 9 9

Bun konTpons:

3adeT ¢ OLEHKOM / 3aIuTa

KII
4.2 Conep:kanue JUCUUIINHBI
Tabnuna 3
TemaTnueckuii NUIaH y4eOHOM M CHUTIIHMHBI
HanmeHoBaHMe pa3jaeioB U TeM AynuTopHas paéora BueayauTopHasn
. Bcero
AUCHUILIUH (YKPYTHEHO) JI ‘ 3 | JpP ‘ IHKP pabora CP
cemecmp B
1. BBeaenue, o01ue CBeJeHHUSI 0 HACOCaXx, 4 2 2
HACOCHBIX  YCTAHOBKAX W  HACOCHBIX
CTaHLHMAX.
Tema 1.1. Kpatkuii wucropuyeckuii 0030p
Pa3BUTHSI MAIIMHHOTO BOJIOTIOABEMA.
Tema 1.2. lloHsTHs: «HACOC», «HACOCHBIU
arperar», «HacOCHasi yCTaHOBKa», «HACOCHas
CTaHITUS.
Tema 1.3. Kiaccudukanus HacocoB H
BOJIOTIOABEMHBIX ~MAllMH TI0  Pa3IHIHBIM
MPU3HAKAM.
Tema 1.4. CXeMbl HACOCHBIX YCTAHOBOK
2. JlomacTHBIE HACOCHI 33 2 2 14 15




HaumeHoBaHue pa3iesioB U TeM
AUCHUIINH (YKPYITHEHO)

Bcero

AyauTopHasi padora

JI

113

JIP

ITKP

Bueayauropnas
pa6ora CP

Tema.2.1. Knaccudukanmust  monmacTHbIX
HaCOCOB, KOHCTPYKIIMS M ©X MapKUPOBKa.
Tema 2.2, [Tpuniun IEUCTBUA
[IEHTPOOEIKHOTO HAcOCa, TIaHbl CKOPOCTEH Ha
BXOJI€ M BBIX0JIe pabovero KoJjeca.

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

Tema 2.5. Teopuss momoOust JIOMACTHBIX
HAaCOCOB.

Tema 2.6. KaBuTanus B JIOIIACTHRIX Hacocax.

3. Apyrue THIIBI HACOCOB U
BOJAONOALEMHHKOB

Tema 3.1. Knaccubukarusi, NPUHIAI
JICHCTBHSA, KOHCTPYKITUS u 0011aCTh
MIPUMEHEHHUSI PA3JIMYHBIX TUIIOB HACOCOB..

22

20

4. I'mapoy3/bl CTAIMOHAPHBIX HACOCHBIX
CTAHIUI

Tema 4.1 Kiaccupuranus THIPOY3IIOB
HACOCHBIX CTaHIIMH.

Tema 4.2. Cxembl THAPOY3JIOB HACOCHBIX
CTaHIINH.

5 I'magpomexaHH4YecKoe H JHEPreTHYecKoe
000py10BaHNE HACOCHBIX CTAHIUI

Tema 5.1. OcHOBHOE THAPOMEXAHUYECKOE
o0opynoBaHUeE.
Tema 5.2. DHepreTyeckoe 000pyJOBaHHE.

6 . 3m1aHNs HACOCHBIX CTAHIIHIA.

Tema 6.1 Ha3snaueHue 37aHU HACOCHBIX
CTaHIIMI U UX KJIaccu(UKaIMs M0 pa3IuuHbIM
MIPU3HAKAM.

Tema 6.2. KOHCTPYKIMM 3JaHUM HACOCHBIX
CTaHIMH

Tema 6.3. OnpeneneHue pa3MepoB 31aHUS
HACOCHOM CTaHITUH

7. Hanopusie, BcachbIBalouue "
NOABOASAIIMEe TPYOONPOBOALI HACOCHBIX
CTAHUMH

Tema 7.1.. Ha3naueHnne  HamopHBIX,
BCACBIBAIOIINX u MOJBOJISAIINX
TpyOOIIPOBOIOB " TpeboBaHMS,
NPEIbSBIsEMbIE K HUM.

Tema 7.2, BryTtpucranunonssie
TpyOOIPOBOJHBIE KOMMYHHKALIMU HACOCHBIX
CTaHIMU

Tema 7.3 OnpeneneHue auamerpa U
MaTepuasa HallopHOTro TpyOOIpPOBOIOB.

8. Bogo3aGopHble, BOJOBBINYCKHbIE H
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HaumeHoBaHue pa3iesioB U TeM
AUCHUIINH (YKPYITHEHO)

Bcero

AyauTopHasi padora

JI

113

JIP

ITKP

Bueayauropnas
pa6ora CP

PbI0O3aIIMTHBIE COOPY’KEHHUSI HACOCHBIX
CTAaHIUIi6

Tema 8.1. Bomo3abopHble COOpYXEHUU
HACOCHBIX CTaHLIUM.

Tema 8.2 PpiO03alIUTHBIE COOPYXEHUS U
YCTPOMCTBA HACOCHBIX CTAHLIUM.

Tema 8.3 BOJOBBINYCKHBIE COOPYKEHUS
HACOCHBIX CTaHIIUM.

0. BcnomorarenbHoe o0opynoBaHue
HACOCHBIX CTAHIM

Tema 9.1. BcnoMorarenbHoe
THIPOMEXaHUIEeCKOe 000pyI0OBaHUE
HACOCHBIX CTaHIUH.

Tema 9.2. BcnoMorareinbHOE SHEPreTHUECKOE
000pyIOBaHUE HACOCHBIX CTAHIIUM.

Tema 9.3. BcrnoMorarenbHOE MEXaHUYECKOe
000py/IOBaHUE HACOCHBIX CTAHIIUN.

27

25

10. IlepenBu:kHble ¥ JIpyrue THIIbI
HACOCHBIX CTAHUMI

Tema 10.1. TlepenBH>KHBIC HACOCHBIE CTAHIIUN
U YCTaHOBKHU.

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

APp.

27,65

23,65

Kypcosoit npoekt (KII) (koHcynpTanus,
3allnTa)

KonTakTHas paboTa Ha TPOMEKYTOUYHOM
koHTpose (KPA)

0,35

0,35

IToaroroBka K 3K3amMeHy

Bcero B 7-oM cemecTpe

144

16

16

16

3,35

92,65

Hroro no JAUCIHUITIIINHC

144

16

16

16

3,35

92,65

Copepxxanue pa3iesioB IMCHUATLIAHBI

1. BBenenue, 0o01Me CBeleHHSI 0 HACOCAX, HACOCHBIX YCTAHOBKAX M

HAaCOCHBIX CTAHIIUAX.

Tema 1.1. Kparkuii wuctopudeckuii 0030p pa3BUTHS MAIIMHHOTO

BOJOIIOABEMA.

3HaueHUE MAIIMHHOTO BOJIONOABEMA B MPAKTHKE OPOIICHUS W OCYIICHHS
3emenb. KpaTkuii MCTOpUYECKHMU 0030p pa3BUTHS MAIMHHOTO BOJIOMOIBEMA.

I[OCTI/DKGHI/IH OTCUYCCTBCHHBIX H Bap}I6e}KHBIX YUYCHBIX,
IPOCKTUPOBIIMKOB B PAa3BUTHHM KOHCTPYKIHUHU

ruapoOy3JI0B MAllIMHHOT'O BOJOIIOAbEMA.

KOHCTPYKTOPOB U

COBPCMCHHBIX HACOCOB H

11




Tema 1.2. TloHATHS: «HACOCY», KHACOCHBIM arperar», «HacOCHas yCTaHOBKaA,
«HACOCHAs CTAHLIUS.

[lonsiTus: «HAcoc», «HACOCHBIA arperar», «HAacoOCHasi YCTaHOBKay,
«HacocHas ctanius». OCHOBHBIE TapaMeTPhl HACOCOB: MOJja4a, HaTop, MOJIe3Has U
notpedsiemMass MOITHOCTh, Kod(dduieHT mnoje3Horo aeuctBus. Koadduiment
MOJIE3HOTO JIEHCTBUSI HACOCHOM ycTaHOBKHU [IpuOopsl 1iist u3MepeHus: mapameTpoB
Hacoca.

Tema 1.3. Knaccudukammss HACOCOB W BOJOTMOIBEMHBIX MAIIMH II0
Pa3JIMYHBIM MPU3HAKAM.

Knaccudukanms HacocoB W BOAOMOIBEMHBIX MAIIMH MO Pa3TUYHBIM
npusHakaM. O0IacTh MPUMEHEHHSI HACOCOB Pa3IMYHBIX THIIOB.

Tema 1.4. CxeMbl HACOCHBIX YCTaHOBOK

CxeMbl HACOCHBIX YCTAHOBOK: C IIOJIOKWUTEIIBHOM H OTPHUIATEIBHOMN
BBICOTAMM BcachIBaHus, cudonHoro tuna OnpeneneHue TpeOyeMoro Juisl 1mojaavu
BOJIbI HAIIOPa HacOCa U HAmopa Mo MOKa3aHUsAM U3MEPUTEIbHBIX MPUOOPOB

2. JlonmacTHbIE HACOCHI

Tema.2.1. Knaccudukaius JOMACTHBIX HACOCOB, KOHCTPYKIIHSI.

Knaccudukanus JomacTHBIX  HAacocoB, MapkupoBka. KoHCTpykuus
HEHTPOOEKHBIX, TUATOHAIBHBIX U OCEBBIX HACOCOB, HA3HAYCHHE OCHOBHBIX Y3JIOB
U JIeTAJIEN.

Tema 2.2. IlpuHun n1eidcTBUS IIEHTPOOEKHOTO HACOCA.

[TpuHuMn AeCTBUSA HEHTPOOEKHBIX HACOCOB. TeueHue )KUAKOCTH B KaHallax
pabouero kosieca. Bxom KuIKOCTM Ha pabodee KOJIECO W BBIXOJA H3 HETO.
OCHOBHOE ypaBHEHHME ULEHTPOOEKHOTO Hacoca. 3aBUCUMOCTb TEOPETHYECKOTO
Hamopa IIEHTPOOEXKHOro0 Hacoca OT 4YMcia Jionmacteil paboyero KoJseca.
JIefiCTBUTENBHBIN HAMIOP LIEHTPOOEKHOIO Hacoca.

Tema 2.3. Kpatkas Teopusi 0CEBOro Hacoca.

[IpyHIMO AEHCTBHST OCEBOIO HAcoca, UUPKYISUUS KUAKOCTA BOKPYT
JIOTIACTH, TOJBEMHAs Cuja, KOIDPUIMEHTH TMOABEMHOW CHIIBI U JIOOOBOTO
cornpotuiieHusi. OCOOEHHOCTH IJIAHOB CKOPOCTEW Ha BXOJAE M BBIXOJE paboyero
KOJIECa OCEBOI'0 HAcOCa.

Tema 2.4. XapaKTepuCTUKH JIOMACTHBIX HACOCOB.

XapakTepucTUKH  JIOMACTHBIX  HACOCOB: paboume, YHUBEpPCAIbHBIE,
0e3pa3MepHbie. BUibl 1 0COOEHHOCTH XapaKTEPUCTUK PA3TMYHBIX TUIIOB HACOCOB.
CoBmectHast pabora Hacoca ¢ TpyOompoBogoM. Paboudas Touka. CriocoObl
pEeryJaupoBaHus PeKUMOB PadOThl HACOCOB. Y CIIOBUS IyCKa JIOMACTHBIX HACOCOB.
[TapannensHas U ocnegoBaTeNbHasi padoTa HACOCOB.

Tema 2.5. Teopust nogoOus JTOMACTHBIX HACOCOB.

Teopus nogoOus nonacTHbBIX HAcOCcOB. ['eoMeTpruyeckoe, KHHEMATHUECKOE U
nuHamuueckoe moaobue. Kpurtepunm nomoOus. IlpakTuueckoe HCMONb30BaHHE
teopun mono6us. KoadduiimeHT OBICTPOXOMHOCTH  JIOMACTHBIX  HACOCOB.
Knaccuduxkarus nomacTHeIX HACOCOB 10 KOIPPUITUEHTY OBICTPOXOTHOCTH.

Tema 2.6. KaButanus B J0MaCTHBIX HaCOCAX

KaBuranusi B J0macTHBIX HAcocax: MOHATHE, MPUYUHBI BO3HUKHOBEHUS,
BO3/ICICTBUS Ha AeTanu u paboTy Hacoca. Mepsl O0OpHObI C BOBHUKHOBEHHEM U
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MHOCIACACTBHUAMMN KaBHUTALIMKU B JIOIIACTHBIX HACOCaXx. KpI/ITI/I‘IeCKI/Iﬁ n I[OHYCTHMBIﬁ
KaBUTAIIlMOHHBIC 3aIlaChl. KaBI/ITaHI/IOHHLIC HCIIBITAaHUS HAaCOCOB.

3. Ipyrue THNbI HACOCOB U BOAONOAHEMHHUKOB
Tema 3.1. Knaccudukarusi, NpUHIMN JACHCTBUSA, KOHCTPYKIUS U 0OJACTh
MIPUMEHEHHUS JPYTUX TUITBI HACOCOB U BOJOMOIbEMHHUKOB.

4. 'uapoy3ibl CTAIIMOHAPHBIX HACOCHBIX CTAHIUM

Tema 4.1 Knaccuduxarus rujpoy3/10B HACOCHBIX CTaHIIHM.

Knaccudukanus Truapoy3ioB HACOCHBIX CTaHIMM 1O Ha3HAYEHUIO,
KOHCTPYKTUBHBIM NPU3HAKaM, YCIOBUSM HCIOJIb30BaHUS, HAJICKHOCTH, TMOJa4e U
Hanopy. CocTaB COOpY>KEHHI THAPOY3TIOB HACOCHBIX CTAaHIIUH

Tema 4.2. Cxembl TUAPOY3JIOB HACOCHBIX CTAHIIUM.

Cxembl THIPOY3JIOB HACOCHBIX CTAHIMM Ha OPOCUTENIBHBIX CHUCTEMaXx MpH
3a0ope BOJbl W3 OTKPBITBIX HCTOYHMKOB M IMOJaye BOJbl B KaHaibl. Cxembl
TUJIPOY3JI0B HACOCHBIX CTAHLMN, MOJAIOLIUMX BOJY B 3aKPBIThIE OPOCUTEIbHbBIE
cetd (30C). Cxembl THPOY3JIOB OCYIITUTEILHBIX HACOCHBIX CTAHITUH.

5. I'mapoMexaHU4YecKOe M JHEpPreTudeckoe 000pPYAOBAHHUE HACOCHBIX
CTAHLUMI

Tema 5.1. OcHOBHOE TUIPOMEXAHUYECKOE 000PY0BAHHUE.

OCHOBHOE THIPOMEXAaHUYECKOE O00OpPYJOBAHUE HACOCHBIX CTAHIIMIA:
Ha3HayeHue, coctaB. [IpuHIMNO MoAOOpa OCHOBHBIX HAcocoB. MeTojanl moadopa
HAacOCOB: H3MEHEHHME YacTOThl BpalleHus, o0O0Touka pabodero KoJjeca,
MojenupoBaHue. J[OCTOMHCTBA M HENOCTATKU Pa3JIMYHBIX METOJ0B IMOJ00pa
HaCOCOB.

Tema 5.2. DHepreTuyeckoe 000pya0BaHHE

Tunsl aBuraTenaeid NMPUMEHSIEMbIX IS MPUBOJIA HACOCOB, JTOCTOMHCTBA U
HEJIOCTaTKM Pa3JIMUHBIX TUIIOB JABUTrareseil. OnpeneneHrne MOITHOCTUA JABUTATEIIS.
[TonGop nBuratens s MpUBOJA Hacoca. PerymupoBaHue Mojadyd HACOCHBIX
CTaHIIUHA. DHEProcHA0KEHHE HACOCHBIX CTAHITUI.

6 . 31aHNA HACOCHBIX CTAHIIMIA.

Tema 6.1 HaznadeHue 31aHNNA HACOCHBIX CTAHIIMKN M WX KJiacCH(UKAIMS 1O
Pa3JIMYHBIM MPU3HAKAM.

Ha3nauenune 3maHusi HacocHbld craHuuu. Kiaccuduxanus 3paHui
HACOCHBIX CTAHLIMA TO pPa3jIMYHbIM MpU3HaKaMm BbeIOOp TuIa 37aHUST HACOCHBIN
CTaHIIUH.

Tema 6.2. KOHCTpYKUMH 31aHUN HACOCHBIX CTAHIIUM.

KoHCcTpykIuy 3m1aHuil HACOCHBIX CTAHIUN «HA3EMHOTO», «KaMEPHOIO» U
«0JI0YHOT0Y» THUIIOB.

VY cioBusl MpUMEHEHUS Pa3IUYHbIX THUIIOB 3J]JaHUSI HACOCHOM CTaHIUHU

Tema 6.3. OnpeneneHue pasMepoB 3JIaHUsI HACOCHOM CTaHIUU

KomrioHOBKa M ompejeaeHne pa3MepPOB BEPXHEr0 CTPOCHUS M MOA3EMHOM
YaCTH 3/IaHUN HACOCHBIX CTAHIIMKM pa3IMUHbIX THUIIOB.
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7. HanopHble, BcachbIBaloiue U MOABOASIIIAE TPYOONIPOBOAbI HACOCHBIX
CTAaHIUH

Tema 7.1. Ha3HaueHue HaNOpPHBIX, BCACBIBAIOIIMX W OABOASAIINX
TpyOONPOBOIOB U TPEOOBaHUS, IPEIBSABISEMBIE K HUM.

Hasnauenue u TpeOoBaHuUs, MPEbABIsIEMbIE K HATIOPHBIM, BCACHIBAIOIIUM U
noABoAIMM TpyOompoBojgaM. CTalibHble, acOECTOILIEMEHTHbIC, IUIACTUKOBBIE,
XKeJe300€TOHHbIE COOpHBIE U MOHOJUTHBIE TPYOOIIPOBOALL. [ HapaBnnyeckuil yaap
B HAIlOPHBIX TPYOOIPOBOJAX: MPUUYMWHBI BO3HUKHOBEHHS M CPEICTBA 3aIIUTHI OT
TUAPaBINYECKUX yaapoB. BeiOop Tpacchl mpokianku Ykiaaka TpyOompoBoaOB.

Tema 7.2. BHYTpUCTAaHUMOHHBIE TpPYOONPOBOAHBIE KOMMYHHUKALIMH
HACOCHBIX CTaHLIHI

Baytpuctanimonusie  TpyOONpPOBOJHBIE  KOMMYHHUKAIIMM  HACOCHBIX
craniuii. Hasnauenwe, TpeOoBaHUsA, BBIOOP CXEMBI  TPYOONPOBOJHBIX
KOMMYyHUKanuii. BpiObop TpyOompoBogHOW apmaTypel U (DACOHHBIX dYacTei
HAaCOCHOM CTaHLINU

Tema 7.3 OnpeneneHue 1uaMeTpa U MaTepualia HallOpHOTo TPyOOIPOBOIOB.

Bri6op uncna HUTOK HAMOpPHOTO TpyOompoBoAa TeXHHKO-DPKOHOMHYECKHE
pacueTbl O OINPEIEICHUI0 HSKOHOMHUYHOIO JMaMeTpa M MaTepuaiga CTEHOK
HAIMlOPHOTO TPYOONIpPOBO/IA.

8. Boao3zabopHbie, BOAOBBINYCKHbIE M PbIO03alIMTHbIEC COOPY/KEHHUS
HACOCHBIX CTAHLMI

Tema 8.1. BonozabopHbie COOPYKEHUN HACOCHBIX CTaHIUH.

OO6mue cBeneHHss U TpeOOBaHMS, MPEAbIBISEMblE K BOJ03a00pPHBIM
coopykeHusaM. HazHaueHrne Bo103a00pHBIX COOPYKEHHUIM U UX KIacCU(PUKALMS IO
paznuyHbiM Tpu3Hakam. CocTaB oOopyaoBaHHs coopyxeHuid. BomozabopHbie
COOPY’KEHHUs Ha KaHaJlaX, BOJOXPaHUIUIIAX U PEKaX.

Tema 8.2. Poi6o3amuTHBIC COOPYKEHUS U YCTPOUCTBA HACOCHBIX CTAHIIUN.

Pri6o3amuTHbIe coopyskeHust 1 ycTporicTBa. Haznauenue, kinaccudukanms u
KOHCTPYKLUS. YCJIOBUS TNPUMEHEHMs] Ppa3M4YHbIX THUIIOB  PBHIOO3AIIMTHBIX
coopyKeHui u yctpoiicTB. CoctaB 000py10BaHUS.

Tema 8.3. BOOOBBINTYCKHBIE COOPYKEHHSI HACOCHBIX CTAHIIUM.

Ha3znauenne u coctaB 000pyIOBaHHSI BOJOBBIIYCKHBIX COOPY>KEHHI.
Knaccudukanus BOJOBBIMYCKHBIX coOOpykeHMil. OOJacTe NpPUMEHEHUS U
KOHCTPYKIUSI BOJOBBIMYCKHBIX COOPYKEHHH C 3aloOpHBIMH YCTpOMCTBaAMU
MEXaHUYECKOTO AeUCTBUS, CUGOHHOTO THUIA, C IEPEITUBHOM CTEHKOU U .

9. Bcmomorare/jibHOe 000py10BaAHUE HACOCHBIX CTAHIUM

Tema 9.1. BcnoMorareiabHOE THIPOMEXaHUUECKOe 000py1I0BaHHE HACOCHBIX
CTaHIIUH.

BcenomoratenbHoe rupoMexaHuueckoe ooopyaoBanue. TUIbl, HA3HAUYEHUE.
[ToxGop BcoMOTraTeIbHOTO THAPOMEXAaHUIECKOTO 000PYIOBaAHUS.

Tema 9.2. BcnoMorareabHOE SHEPreTHUECKOe 000py10BaHINE HACOCHBIX
CTaHIIUH.
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BcnomorarenbHOe sHEpreTHYecKoe 000pyA0BaHUE, TUITHI, HA3HAYCHUE.
[ToxOop BcoMOraTesibHOIO SHEPTETUYECKOT0 000Dy 1I0BaHHUS

Tema 9.3. BcromorareiabHOE€ MEXaHHYECKOE O60py,Z[OBaHI/IC HaCOCHBIX

CTaHIINH.

BcnomorarenbHO€  MEXaHHUYECKOE O60py,Z[0BaHH€,

HOI[60p BCIIOMOTI'aTCJIIbHOI'O MCXaHNYCCKOI'O O60py,Z[0BaHI/ISI.

THIIBI,

10. IlepeaBu:kHBIC M APYTHe THIIHI HACOCHBIX CTAHIUH
Tema 10.1. 1lepenBrKHbIE HACOCHBIE CTAHLIMM U YCTAHOBKH.

Turbl, KOHCTPYKIHS, YCIAOBUS IPUMEHEHHUS

Ha3Ha4YCHUC,

Tema 10.2. HacocHple CTaHIIMM M YCTAHOBKH JUIsl 3a00pa TOJ3EMHBIX BOJI.

biiouno-kommnekTHsie HacocHble cTaHuu (BKHC) u ap.

TuIbl, KOHCTPYKIHS, YCIOBUS IPUMEHEHHS.

4.3 Jlekuun/nadopaTopHbie/IPaAKTHYCCKHE/CEMUHAPCKHUE 3aHATHS

Tabmuia 4
Coneprkanue JIeKIUii/1a00paTOPHOT0 MPAKTHKYMA/MIPAKTHYECKUX 3aHATHH U
KOHTPOJBbHbIC MCPONIPUATHHA
Ne u HazBanme nexnmii/ Dopmupyem
Ne J1a00paTOPHBIX/ ble Bux Koxa-Bo
n/m Ne pasnena MPAKTHYECKUX/ CEMUHAPCKUX | KOMIIETEHIH KOHTPOJIBLHOTO | -\ oo
SansTHi " MEpONpPUATHUS
1. 1. BBenenue, o01ue cBeJAeHHSI 0 HACOCAX, HACOCHBIX YCTAHOBKAX M HACOCHBIX
CTAHIUSIX.
Tema 1.1. Kpatkuit | Jlekuus Ne 1 O6uue YK-2(VK- Omnpoc/ 2
HUCTOPUYECKUI CBEJICHHS O Hacocax, 2.1; VK- JTUCKYCCHS
0030p pa3BUTHUS | HACOCHBIX YCTAHOBKAX U 2.3)
MAaIllMHHOTO HACOCHBIX CTaHIHUIX [TKoc-3
BOJOHOIBEMA. (ITKoc-3.2;
Tema 1.2. Tousarus: [TKoc-3,5;)
«HACOC», «HACOCHBIN [TKoc-4
arperaT», «HacOCHas (ITKoc-4.1)
YCTaHOBKA», JIaGoparopHas pabota Ne 1 YK-2(VK- 3amura 2
«HacocHas «HMcnpITaHne BcachIBarOIIEH 2.1; VK- 1a00paTOPHBIX
CTaHLIMSI. JVHUY IEHTPOOEKHOTO 2.3) pabot
Tema 1.3. | Hacoca» [TKoc-3
Knaccudukanus (ITKoc-3.2;
HaCcoCOB u ITKoc-3.4;
BOJIONOIBEMHBIX [TKoc-3,5;)
MaIluH o [TKoc-4
pa3IMYHbIM (ITKoc-4.2;
HpU3HAKAM. [MKoc-4.10)
Tema 1.4. Cxembl
HACOCHBIX
YCTaHOBOK
2 2. JlonmacTHbIE HACOCHI
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Ne n HazBanue Jexumii/ dopmMupyemM
Ne J1a00paTOPHBIX/ ple Bux KoJa-Bo
n/n e pasnena NMPAKTHYEeCKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
. MeponpHsITUSI
3aHATHHU n
Tema.2.1. Jlexums Ne 2 Knaccudukanus | YK-2(VK- 2
Knaccudukanms JIONACTHBIX HACOCOB. 2.1; VK-
JIOTIaCTHBIX HAcOCOoB, | [IpuHIMn neicTBus 2.3)
KOHCTPYKIUSI M HX | HEHTPOOEKHOro Hacoca. [TKoc-3
MapKHUpOBKa. Xapakrepuctuku jgonactHeix | (ITKoc-3.2;
Tema 2.2. TlpuHUHI | HACOCOB. ITKoc-3,5;)
JIECUCTBUSA ITIKoc-4
HEHTPOOEIKHOTO (TTKoc-4.1)
Hacoca, nianel | [Ipaktuyeckoe 3ansrue Nol YK-2(YK- Omnpoc/ 2
CKOpocTell Ha BXoze | M3yueHue KOHCTPYKIIUU 2.1; VK- Juckyccus
U BbIXOZI€ PabOYEro | pa3iMuHbIX JOMACTHBIX 2.3) Pemenue
KoJeca. HacocoB. Onpenenenue [TKoc-3 3a1a4
Tema 2.3. Kpatkas | pacuerHoit mogauu u Haropa | (ITKoc-3.2;
Teopust OCCBOTO | OCHOBHOI'0O HAacoOcCa M UX [TKoc-3.4;
Hacoca. qypcna. [TKoc-3,5;)
Tema 2.4. [TKoc-4
XapakTepuCTUKH (ITKoc-4.2;
JIOTIAaCTHBIX HACOCOB. ITKoc-4.10)
Tema 2.5. Teopus | JlaboparopHas pabora Ne | VK-2(VK- 3amura 14
nonobust nomnactHeIx | 2.3,4,5,6 2.1; VK- | nabopaTopHbIX
HAaCcOCOB. «3yuenue KOHCTPYKLIUN 2.3) pabor
Tema 2.6. | pasmuunbix  1eHTpoOexkHBIX | [TKoc-3
Kasurarms B | HacocoB M omnpexaenenue ux | (ITKoc-3.2;
JIONACTHBIX HACOCAX. | MapoOK» [TKoc-3.4;
«3yuenue kunemaruku | I1Koc-3,5;)
MoTOKa B paboueM KoJjece [TKoc-4
LEHTPOOEIKHOTO HACOCa» (ITKoc-4.2;
«[TapameTpuyeckue ITKoc-4.10)
UCIIBITAHUSA TEHTPOOEIKHOTO
Hacoca»
«HcnprTanne HaCOCHOM
YCTaHOBKH c JBYMSI
napaiebHO "
MocJe10BaTeabHO
paboTaronmmMu
LEHTPOOEKHBIMH HACOCAMI»
«KaBuranmmonnsle
UCIIBITAHUSA TEHTPOOEIKHOTO
Hacoca»
3 3. JIpyrue Tunbl HACOCOB U BOJAONOAbEMHHUKOB
Tema 3.1. Jlexumst Ne 3 JIpyrue Tursl YK-2(YK- 2
Knaccudpuranwus, HACOCOB M BOJOMOAbeMHIKOB | 2.1; VK-
NPUHLUIL IEHCTBUS, 2.3)
KOHCTPYKLUS U MKoc-3
oGrcr o (Moe 3.2
Ea?:ocos.. ° [IKoc-3,5))
[TKoc-4
(TTKoc-4.1)
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Ne u Ha3Banme Jexknmii/ ®opmupyem Bux
Ne J1a00paTOPHBIX/ ple KoJa-Bo
n/n e pasnena NMPAKTHYEeCKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
ANSTH H MeponpHsITUSI
4 4. I'uapoy3Jibl CTAMOHAPHBIX HACOCHBIX CTAHIUI
Tema 4.1 | Jlexus NedI'napoysiibl YK-2(YK- 2
Knaccudukanmst CTallMOHAPHBIX HACOCHBIX 2.1; VK-
THJIPOY3JIOB cranuuii. Knaccudukanus u 2.3)
HAaCOCHBIX CTAHUMUN. | CXEMBL. [TKoc-3
Tema 4.2. Cxembl (ITKoc-3.2;
THIPOY3IIOB ITKoc-3,5;)
HAaCOCHBIX CTaHLIMM. [TIKoc-4
(ITKoc-4.1)
[IpakTuyeckoe 3ansTue Ne2 YK-2(YK- Omnpoc/ 2
Knaccudukanus ruipoysion 2.1; VK- Huckyccus
HACOCHBIX CTaHIIMHA 2.3) Pemenune
CxeMbl THIPOY3JIOB [1IKoc-3 3a1a4
HACOCHBIX CTaHIIUM. (ITKoc-3.2;
I[1IKoc-3.4;
[TKoc-3,5;)
[TKoc-4
(ITKoc-4.2;
ITKoc-4.10)
S 5 T'mapomexaHnvyeckoe 1 IHEPreTHYECKoe 000PyTI0BaAHNE HACOCHBIX CTAHIUIMA
Tema 5.1. OcHoBHoe | Jlexmust No5 YK-2(VK- 2
rugpoMexannyeckoe | ['mapomexanudeckoe u 2.1; VK-
o0opyoBaHue. JHEPTeTUYECKOe 2.3)
Tema 5.2. 000pyI0BaHNE HACOCHBIX [TKoc-3
DHepreTu4ecKkoe CTaHUUU (ITKoc-3.2;
obopyaoBaHueE. [TKoc-3,5;)
[TKoc-4
(ITKoc-4.1)
[TpakTuueckoe 3ansTre Ne3 YK-2(YK- Omnpoc/ 2
ITon6op ocHOBHOTO 2.1; VK- Huckyccus
TUIPOMEXAHUYECKOTO U 2.3) Pemenue
HEPTETHYECKOTO [TKoc-3 3aaq
000pyI0BaHUS HACOCHOM (ITKoc-3.2;
CTaHIUU. I1IKoc-3.4;
ITKoc-3,5;)
[TIKoc-4
(ITKoc-4.2,;
ITKoc-4.10)
6 6 . 31aHHS HACOCHBIX CTAHIIMIA.
Tema 6.1 | Jlexuus Ne6 YK-2(YK- 2
Hasnauenue 3manuii | Haznauenue 3JTaHUN 2.1; VK-
HACOCHBIX CTaHIMH | HACOCHBIX CTaHIMH U HX 2.3)
" uX | Kiaccu(pukamus mo | IIKoc-3
KJaccu(uKamus MO | pa3InYHBIM MIPU3HAKAM. (ITKoc-3.2;
pPa3INYHBIM Konctpyknnn snanuii | [1Koc-3,5;)
MpPU3HAKAM. HACOCHBIX CTaHIUI [TKoc-4
Tema 6.2. (TTKoc-4.1)
Koncrpykuuu [Ipaktuyeckoe 3anstue Ned YK-2(YK- Omnpoc/ 2

17




Ne 1 HazBanme JeKmii/ dopmMupyemM
Ne J1a00paTOPHBIX/ ple Bux KoJa-Bo
n/n e pasnena NMPAKTHYEeCKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
ANSTH H MeponpHsITUSI
3MaHuil  HacocHbIX | OnpeneneHue ormetku | 2.1; VK- Juckyccus
CTaHIIUH YCTAaHOBKM Hacoca. Brioop 2.3) TectupoBanue
Tema 6.3. TUAMA  3/aHUs  HACOCHOM [TKoc-3
Onpenenenue CTaHIIUU. (ITKoc-3.2;
pa3sMepoB 31aHUA Koncrpykuus, komnonoska u | [1Koc-3.4;
HACOCHOH CTaHIIUH onpeaeeHue ocuoBHbIX | ITKoc-3,5;)
pa3sMepoB 3JaHUs HACOCHOM [TIKoc-4
CTaHIIUU. (ITKoc-4.2;
ITKoc-4.10)

7 7. HanopHble, BcachbIBaIOIMe U MOABOISIINE TPYOONPOBOILI HACOCHBIX CTAHIM A
Tema 7.1.. | Ilpaktuyeckoe 3anstue NedS YK-2(YK- Omnpoc/ 2
Hasnauenue [Tonbop anemeHToB | 2.1; VK- JUCKYCCUs
HANOPHBIX, BHYTPHUCTAHIIMOHHBIX 2.3)

BCACBIBAIOIINX U | TpyOOIIPOBOIAHBIX [TKoc-3
[MOABOISAIINX KOMMYHHKAIUI HacocHbX | (ITKoc-3.2;
TPyOOIIPOBOJIOB U | CTAHIUH. [TKoc-3.4;
TpeOOBaHMs, Beibop mumamerpa, wuucna | [1Koc-3,5;)
MPEABSABISIEMBIE K | HUTOK u Marepuaia I1IKoc-4
HUM. HaropHbIx BcacbiBarommx u | (ITKoc-4.2;
Tema 7.2, | mogBosmux TpybonpoBoaos | [1Koc-4.10)
Buytpucrannuonns! | TpeboBanust K yKIIaJgke

e TpyOOompoBOJHEIE | TPYOOIPOBOIOB

KOMMYHHUKAIHH

HACOCHBIX CTaHIIUM

Tema 7.3

Ornpenenenue

IuameTpa u

Martepuaia

HATMIOPHOTO

TpYyOOIIPOBOJIOB.

8 8. Boo3adopHble, BOOBBINYCKHbIE U PbI003AIMTHBIE COOPYKEHHA HACOCHBIX
CTAaHUMH
Tema 8.1. | Jlexumst Ne/ VK-2(YK- 2
BonozabopHsbie BonozabopHsie, 2.1; VK-

COOpYKEHHH BOJIOBBIITYCKHEIE U 2.3)
HACOCHBIX CTaHIMH. | PHIOO3AIIUTHBIE COOPYKEHHS [TKoc-3
Tema 8.2 | HaACOCHBIX CTaHIIAI (ITKoc-3.2;
Prr0o3amuraeie ITKoc-3,5;)
COOPYKEHHUS nu [TKoc-4
yCTpOiicTBa (ITKoc-4.1)
HAacOCHbIX cTaHIuM. | [IpakTudeckoe 3aHsTre Nob YK-2(VK- Omnpoc/ 2
Tema 8.3 | Beibop THma Bomozabopuoro | 2.1; YK- JUCKYCCUS
BOJIOBBIITYCKHbIE COOpPYKEHHS, ero 2.3)
COOPYKEHHUS KOMITIOHOBKa C THJAPOY3JIOM [TKoc-3
HACOCHBIX CTAHIIMHA. | HACOCHOM craamun. | (ITKoc-3.2;
Onpenenenue ocHoBHEIX | I1Koc-3.4;
pa3MepoB Bon03abopuoro | [1Koc-3,5;)
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Ne 1 HazBanme JeKmii/ dopmMupyemM
Ne J1a00paTOPHBIX/ ple Bux KoJa-Bo
n/n e pasnena NMPAKTHYEeCKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOILHOYO | o
ANSTH H MeponpHsITUSI
coopyxeHus. Beibop tuma u [TKoc-4
pacder peidozamutHbIX | ([TKoc-4.2;
coopyxkenuit u ycrpoicts | [1Koc-4.10)
HAaCOCHOM CTaHIIUU.
Bri6op TUIA
BOJIOBBIITYCKHOT'O
COOPYKEHHUS HACOCHOM
CTaHIIHH, KOMITOHOBKA,
OIIpEICJIEHUE PA3MEPOB.
9 9. BciomorareJibHOe 000py10BaHHE HACOCHBIX CTAHIUIA
Tema 9.1. [IpakTuueckoe 3anstue No/ YK-2(YK- Omnpoc/ 2
BcnomorarensHoe BcnomorarensHoe 2.1; VK- JUCKYCCUs
THAPOMEXAHUYECKOE | SHEPTreTHUECKOe 2.3)
obopynoBaHue 000py1I0BaHNE HACOCHBIX [TKoc-3
HACOCHBIX CTAaHIIMH. | CTaHIHM. (ITKoc-3.2;
Tema 9.2. BcnoMorarenbHoe ITKoc-3.4;
BcnomorarensHoe MEXaHHYeCKOoe [TKoc-3,5;)
JHEPreTUYECKOe 000py/10BaHUE HACOCHBIX [TKoc-4
o0opynoBaHue CTAHIIUH. (ITKoc-4.2;
HACOCHBIX CTaHIIWH. [MKoc-4.10)
Tema 9.3.
BcnomorarensHoe
MEXaHHUYECKOe
obopynoBaHue
HACOCHBIX CTaHITHIA.
10 10. [epenBuKHBIE ¥ APYTrHe THMBI HACOCHBIX CTAHIM I
Tema 10.1. | Jlexmmst Ne 8 VK-2(YK- 2
IlepenBuxHbie IIepensuxHbIe U Ipyrue 2.1; VK-
HACOCHBIE CTAHIIMYU U | TUIIBI HACOCHBIX CTAHIAI 2.3)
YCTaHOBKH. ITKoc-3
Tema 10.2. (ITKoc-3.2;
HacocHble cTaHIn [TKoc-3,5;)
Y YCTAHOBKH JJIsI [TKoc-4
3a0opa Mo I3eMHBIX (ITKoc-4.1)
BoA. biouno- [IpakTuueckoe 3anarue Ne§ VK-2(YK- Omnpoc/ 2
KOMIUIEKTHBIE IlepenBHKHBIE HACOCHBIE 2.1; VK- JUCKYCCHs
HACOCHBIE CTAHIMU | CTAHIIUU U YCTAHOBKH. 2.3) TectupoBanue
(BKHC) u np. Hacocuble cranuuu u [TKoc-3
YCTaHOBKH ]IS 3a00pa (ITKoc-3.2;
MOJ3€MHBIX BOJ. biiouHo- I1Koc-3.4;
KOMILUTEKTHBIE HACOCHBIE [TKoc-3,5;)
craanuu (BKHC) u np. I[TKoc-4
(ITKoc-4.2;
ITKoc-4.10)
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Tabmuma 5
IlepeyeHb BOMPOCOB I CAMOCTOATEILHOTO H3YUYEeHHUsT TUCITUIIIMHBI

Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB ISt KoJu-Bo
Ne pazgesna u TeMbl
n/n CaMOCTOSITEILHOT0 H3YYeHHS 4acoB
1 2. JlomacTHbBIE HACOCHI
Tema 2.4. | Teopust mnongoOusi JONACTHBIX HacocoB. [lpuumHbI
XapaKkTepucTUKU BO3HUKHOBEHHS KaBUTAIlMM B JIONACTHBIX Hacocax.
JIOTIACTHBIX HACOCOB. | Mepbl 60prOBI ¢ KaBuTanuen. OnpenencHue KaBUTAINN.
Tema 2.5. Teopus | XapaKTe€pUCTUKH JIONTACTHBIX HACOCOB
nono0usi  JonacTHeIX | (Peanusyemvie KOMnemeHyuu VK-2(unouxamop
15
HAaCcOCOB. oocmudicerus komnemenyuu YK-2.1; VK-2.3)
Tema 2.6. Kasutanuus | [1Koc-3 (unouxamop oocmuoicenus komnemenyuu ITKoc-
B JIONACTHBIX Hacocax. | 3.2, [IKoc-3.4; [IKoc-3,5;)
IIKoc-4 (unouxamop oocmudicenuss komnemenyuu I1Koc-
4.1; I1Koc-4.2; I1IKoc-4.10))
2 3. /lpyrue THIbI HACOCOB U BOJIONOIHLEMHUKOB
Tema 3.1. | Knaccudpukanus, OpUHOUN JEHCTBUS, KOHCTPYKLHS U
Knaccudukanus, o0jacTb  MPUMEHEHHs]  MOPIIHEBBIX,  BUXPEBBIX,
MPUHIMAI  JISHCTBUS, | IITHEKOBBIX, BHOPAIIMOHHBIX M CTPYHHBIX HACOCOB.
KOHCTPYKLHUSA u | (Peanuzyemvie KoMnemeHyuu VK-2(unouxamop
o0JlacTh TPUMEHEHUs | docmudicenusi komnemenyuu YK-2.1; VK-2.3) 20
APYruX THIBI HACOCOB | [TKoc-3 (unouxamop docmudicenus komnemernyuu I1Koc-
W BOJOIIOABEMHUKOB 3.2; I[IKoc-3,5;)
IIKoc-4 (unouxamop oocmudicenuss komnemenyuu IIKoc-
4.1))
3 9. BcnomorarteibHoe 000pyA0BaHUE HACOCHBIX CTAHIMI
Tema 9.1. BcnomoratenbHoe ruapoMexaHuYecKoe 000pya0BaHUE.
BcenomorarensHoe Tunel, Haznauenwe. Ilogbop  BcrmomoraTenbHOTO
THIPOMEXAaHUYECKOE | THIPOMEXaHHUECKOTO 000PYyI0BaHUS
o0opyoBaHue BcnomorarensHoe sHEpreTuueckoe 000py10BaHuE,
HACOCHBIX CTaHIIUH. TUIIBI, Ha3HaYeHue. [lonbop BcrmoMorarensHOTro
Tema 9.2. HHEPTETHUYECKOTr0 000pyA0BaHUS
BcnomorarensHoe BcenomoraTenbHoe MeXxaHH4Yeckoe 000pyJOBaHHE, TUIIBL,
JHEPTeTHYECKOE Ha3HauYeHHE, [TonGop BCIIOMOTaTEeNbHOTO
o0opynoBaHue MEXaHUIECKOTO 000pyIOBaHHS
HACOCHBIX CTaHLIUM. (Peanusyemvle KOoMnemeHyuu VK-2(unouxamop
Tema 9.3. | docmudicernus komnemenyuu YK-2.1; VK-2.3)
BcnomorarensHoe IIKoc-3 (unouxamop docmudicenus komnemenyuu I[1Koc- o5
MEXAHUYECKOE 3.2, I[IKoc-3.4; I[IKoc-3,5;)
obopynoBaHue ITKoc-4 (unouxamop docmudicenusi komnemenyuu I[1Koc-
HACOCHBIX CTaHITHH. 4.2, I[IKoc-4.10))
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Ne
n/n

Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIst KoJu-Bo

Ne paznena u Tembl
CaMOCTOSITEILHOT0 H3YY€eHH 4acoB

10. IlepeaBusKHbIE U APYrHe THUIHI HACOCHBIX CTAHIU

Tema 10.1. Tunsl, KOHCTPYKLMSL, YCIOBUS IPUMEHEHUS
[epenBrxHbIC Twurbl, KOHCTPYKIIUS, YCIIOBUS IIPUMECHEHUS

HACOCHBIC CTaHIMU U | (Peanuzyemvle KOMnemenyuu VK-2(unouxamop
YCTaHOBKH. oocmudicerus komnemenyuu YK-2.1; VK-2.3)

Tema 10.2. Hacocubie | [1Koc-3 (unouxamop oocmuoicenus komnemenyuu ITKoc-
cTaHiuu u yctaHoBku | 3.2, ITKoc-3.4, I[IKoc-3,5;) 23,65
JUTSt 3abopa | [1IKoc-4 (unouxamop oocmudicenuss komnemenyuu I1Koc-
MMOI3EMHBIX Box. | 4.1, [IKoc-4.2; I[IKoc-4.10))

bi10YHO-KOMILIEKTHBIE
HACOCHBIC  CTaHIUU
(BKHC) u ap.

5. O6pa3oBaresibHbIE TEXHOJIOTHHI

Tabauna 6
IlpuMeHeHNe AKTUBHBIX H HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Ul

HaumeHoBaHMe MCII0JIb3yeMbIX AKTUBHBIX U
Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00pPa30BaTeIbHbIX
TEXHOJOTuM

Ne
n/n

JlomacTHBIE HACOCKI PaboTta B MaibIX rpymmax

WIN| -

I13
JlonacTHble HACOCHI JI | IlpobnemHas nekuust
Hpyrue tumbel  HacocoB u | JI | Jlekuus c 3apaHee 3alsTaHUPOBAaHHBIMU
BOJOIIOABEMHUKOB OIIMOKaMH

SN

3/1aHNs HACOCHBIX CTaHIMM I13 | PabGorta B ManbIX rpynnax

5 | Onpenenenust pazmepoB 3aanus | [13 | PaGora B Manbix rpymnmax
HACOCHOH CTaHIIUU

6 | OcHoBHoe rtuapomexanuueckoe | JI | Jlekius ¢ 3apaHee 3arIaHUPOBAHHBIMU
o0opyoBaHue omuoOKaMu

6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHAS ATTECTAIUA 110
UTOTraM OCBOEHMS JUCHUIJINHbI

6.1. TunoBbie KOHTPOJIbHBIE 32IaHUA WM HHbIE MATePHAJIbI,
He00X0AuMBbIe /1151 OIleHKU 3HAHW, YMEHU ¥ HABBIKOB U (MJIH) ONbITA
NeSITeJIbHOCTH

1. Ilpumepnaa memamuxa Kypcoewvix npoekmoeé - «llpoexTupoBanue
HACOCHOM cTaHIuu «...M...» Tmomgbema Uil HAceNEeHHOTO IyHKTa C
MPOU3BOJIUTEIIBHOCTBIO «...N...»

2. Ilpumepnule 6onpocel K OucKyccuu no OUCyuniIuHe

Tema 1.2. TloHsATHS: «HACOC», «KHACOCHBIN arperary, «HacoCHas CTaHIIUsI.
-KaKUM TPeOOBAHUSIM JOJIKHBI YAOBIETBOPATH HACOCHI?
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Tema.2.1. Knaccudukaiusi JOMACTHBIX HACOCOB, KOHCTPYKIUS U UX
MapKUPOBKA.

-B U€M 3aKJII0YAeTCsl CXOJICTBO U pazinuue HacocoB tuma [[ u tuna K?

Tema 2.2. [lpuHumn AeMcTBUs LIEHTPOOEIKHOTO HAacoca.

-korja Ooree BaKHOW XapaKTEPUCTUKOW JIOMACTHOTO Hacoca SIBISIETCS
pa3BUBaEMOE JIaBJICHUE, a HE HATIOp

Tema 2.4. XapaKTepuCTUKH JIOMACTHBIX HACOCOB.

-1l KaKUX TIeJIed TPUMEHSIOT MapajulelibHyl0 pa0oTy HAcOCOB, M KaKUe
(bakTOpHI TIPU 3TOM HAJO YIUTHIBATH?

-C KaKo#l 1EJbI0 JIOMACTHBIE HACOCHI MOJKIIOYAIOTCS MOCIEAOBATEIBHO, U
Kakue (haKTOPhI MMPU ITOM HEOOXOAMMO YUUTHIBATH?

Tema 2.5. Teopus nonoOus JOMACTHBIX HACOCOB.

-JIJI1 KaKuX IeJIed Ha MPaKTUKE MCHOJIb3YeTCsl TEOpHUs MOA0OUS JTOMaCTHBIX
HAaCOCOB.

Tema 2.6. KaButanus B J0MaCTHBIX HACOCAX

-B KaKUX CJIy4yasX B HACOCAX BO3HUKAIOT KABUTAIMOHHBIE POLIECCHI?

Tema 4.2. Cxembl TUAPOY3JIOB HACOCHBIX CTAHIIMIA.

-Kakue TpeOOBaHUSM JIOJDKHBI TPEIBABIATHCS K TUIPOY3Iy HACOCHOU
CTaHLINH?

Tema 5.1. OcHOBHOE THIPOMEXAHUUECKOE 000PYI0BaAHKE.

-Kakue  TpeOOBaHUSIM  JOJDKHBI ~ TNPEIBABISATECA K = OCHOBHOMY
TUAPOMEXAHUYECKOMY 000PYIOBaHUIO HACOCHOM CTaHIMU?

-kakue (paxktopsl mo Baiemy MHEHHIO MOTYT HEOOXOJMMO YUYUTHIBATH MPHU
OTPENICJICHUE PACUECTHBIX W TMOJAaYM M KOJUYECTBA OCHOBHBIX HACOCOB IMpHU
3aIaHHOM Tpaduke BOJAONIOTPEOICHUS?

Tema 6.1 Haznauenue 37aHUN HACOCHBIX CTAHIIMKM U WX KJIaccU(UKAIMS MO
Pa3IUYHBIM MPU3HAKAM.

-KaKue yclioBUS 1o BamiemMy MHEHUIO BIUSIOT Ha BBIOOp TUMA 37aHUS
HACOCHBIE CTAaHIIUU?

Tema 7.1. Ha3zHaueHue HaMOPHBIX, BCACHIBAOIIUX U MOABOMSIINAX
TPyOOTPOBOJOB U TPEOOBAHUS, PEIBSIBIISIEMbIE K HUM.

-Kakue TpeOOBaHUSI TPEABSBISIOTCS K BCACHIBAIOIIMM M TIOJBOJSIIUM
TpyOOTIPOBOaM HACOCHBIE CTAHITUU?

-Kakue (paKTopbl HAJIO YYUTHIBAThH MO BailleMy MHEHHIO MpU ONpeaesiCHUE
SKOHOMMYECKH HaUBBITOHEHIIIET0 TUaMeTpa HAlOPHOTo TpyOoompoBoaa?

Tema 8.1. BonozabopHblie COOpPYKEHUN HACOCHBIX CTaHIUH.

-kakue (aktopel mo BaiemMy MHEHHIO MOTYT BJMSATH Ha BBIOOp THMA
BOJ103a00pPHOTO COOPY)KEHHUSI HACOCHOW CTAHIIMU €ro KOMIIOHOBKY CO 3JIaHUEM
HACOCHOM CTaHIINU?

Tema 8.3. BOJOBBINTYCKHBIE COOPYKEHUSI HACOCHBIX CTAHIIUM.

-kakue (GakToppl Mo BamieMy MHEHHIO MOTYT BJMSTH Ha BBIOOp THIIA
BOJIOBBIITYCKHbBIE COOPYKEHHUSI?

Tema 9.1. BcniomorarenbHOE THAPOMEXaHUYECKOE 000PYA0BAHNE HACOCHBIX
CTaHIUH.
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-KaKoe BCIIOMOTATeIbHOE TUAPOMEXaHWdecKoe oOopyaoBaHue mo Bamemy
MHEHHIO TpeOyeTCs IPU HATUYMH TTOA3€MHON YaCTU 3/1aHUSI HACOCHBIE CTAHIINU?

Tema 10.1. TlepeaBrKHbIC HACOCHBIE CTAHIIMM M YCTAHOBKH.

-IIPU KaKUX YCJIOBHUS 11€JIeCO00Pa3HO MPUMEHSTh MEPEABUKHBIE HACOCHBIE
CTaHIIUU?

3. Ilpumepvl mecmos 0na meKyuiezo u RPOMeNHCymouHo20 KOHmMpPO.ia 3HAHUIL NO
oucyunaune Hacocwvl u nacocnvie cmanyuu

1. I3 KakuX COCTABHBIX YaCTEH COCTOUT HACOCHAS YCTAHOBKA
@) Hacoca, 3anOpHOL apmMamypbi,
0) Hacoca, écacvleaOwe2o u HanoOpPHoO20 MpPyobonposeooa;
8) Hacoca, 8cacvlearwe2o U HanOpPHO20 MpPyodonpo8ood ¢ apmamypou;
2) HACOCHO20 azpezama, 8cachi8aOWe20 U HaNOPHO20 MpPYOONPoB8oId ¢
apmamypou u usmMepumenbHbIMu npUOOpamu.
2. B kakux eIuHULIAX U3MepPsieTCs JaBJieHne B cucteMe n3mepenus CHU?
a) 6 nackansx,
0) 8 0XCOVIAX;
8) 6 bapax,
2) 8 cmoKcax.
3. Kakoe naBjieHne 00bIYHO MOKA3bIBAET MAHOMETP?
a) abconromuoe;
0) uzbvimounoe;
8) ammocgepHoe;
2) oasieHue 8aKyyma.
4. Pacxoa nmoToka 0003Ha4yaercsi JATHHCKON OyKBOii
a) Q;
o)V,
8) P;
2) H.

5. MomHoOCTh, KOTOPas nepeaaercsi 0T ABUraTe/Isi K BaJly Hacoca
Ha3bIBAETCS
@) noJie3Hast MOWHOCMb;
0) n00BeOeHHAsI MOUHOCTND,
8) 2uopasIuieckas MOUHOCmMy,
2) MexarHuuecKas MOWHOCMb.
6. MouHOCTh, KOTOPasi OTBOJAUTCS OT HACOCA B BH/IE MOTOKA KUIKOCTH
MO 1aBJIEHUEM HA3BbIBAETCH
@) N00BeOdeHHASI MOWHOCb,
0) none3nas MOWHOCMy,
8) eudpasiuiecKas MOUWHOCHb,
2) MexanuuecKkas MOWHOCMb.

7. 'eomeTpuyecKkasi BbICOTA BCACHIBAHUS
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a) paccmosnue no 8epmMuKaIU Om YpPosHs 800bl 8 6000UCHIOYHUKE 00 YPOBHS 800bl
8000NPUEMHUKE

0) paccmosinue no 8epmMuKall 0m yposHs 600bl 8 B000UCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8epPMUKAIU OM YPOBHS 800bl B0OONPUEMHUKE 00 OCU HACOCA

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

8. reomeTpuyeckasi BICOTAa HATHETAHUS
a) pacCTOSTHUE TI0 BEPTUKAIHA OT YPOBHS BOJBI B BOJOUCTOYHHUKE JI0 YPOBHS BOJIBI
BOJIOTIPUEMHUKE
0) paccmosnue no 8epmMuKaiI 0m yposHs 800bl 8 8000UCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8epmMUKaIU Om Ypo8Hs 800bl 8000NPUEMHUKE 00 OCU HACOCA
2) paccmosnue no 8epmMuKaiIu Om ocu HAcoca 00 YPOBHS 800bl 8 00OUCTOUHUKE
0) paccmosiHue no 8epmuKal Om 0CU Hacoca 00 YPOo8Hs 800bl 8 B000ONPUEMHUKE
9. 'eomeTpuyeckasi BLICOTA NMOTbeMA
a) paccmosinue no 8epmuKaIl om YposHs 600bl 8 8000NPUEMHUKE 00 YPOBHS 800bl
8000UCOYHUKE
0) paccmosinue no 8epmuKail om yposHs 600bl 8 B000UCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8ePMUKAIU OM YPOBHSL 800bl B0OONPUEMHUKE 00 OCU HACOCA
2) paccmosiHue no epmMuKaIu Om 0CU HAcoca 00 YPOBHsL 600bl 8 8000UCTNOUHUKE
0) paccmosinue no 8epmuKanl Om 0CU HAcoca 00 YPOB8HS 800bl 8 B00ONPUEMHUKE
10. 'mapaBaMYeCKUMHU MAaIIIUHAMM HA3bIBAIOT
a) Mawunsl, 8blipabamuleéalowue IHep2UI0 U coobujaloujue ee HUuOKOCmu,
0) MawuHvl, KOMopwvle cooOUaAM NPOXOOAWell Yepe3 HUX HCUOKOCHU
MEXAHUYECKYI0 SHEP2UI0, TUOO NOLYYAIOmM OM HCUOKOCHU YACMb dHEPSUU U
nepeoairom ee paboyum opeaHam;
8) MAUUHbl, CNOCOOHBIE pabomams MOILKO NPU UX NOJHOM NOSPYHCEHUU 8
HCUOKOCMb C COOOWEHUEM UM MEXAHUYECKOU IHEP2UU NPUBOOd;
2) MAWUHbBL, COCOUHSIOUWUECS MeAHCOY CODOU cucmemol mpybonposooos, no
KOMOPbIM 0BUNCEMCSL pAOOYAS HCUOKOCHb, OMOAIOWAST FIHEPLUIO.
11. OceBble HACOCHI, B KOTOPBIX MOJIOKEHHUE JIONACTell padoyero Kojeca
He U3MeHsIeTCsl Ha3bIBaeTcsl
a) CmayuoHapHo-10NACMHBIM,
0) HenoBOPOMHO-TONACMHBIM,
8) JHCECMKOIONACMHBIM,
2) JHCecmKOBUHMOBBIM.
12. B noBOPOTHO-/IONACTHBIX HACOCAX IOBOPOTOM JIONACTE
peryJjaupyercsi
a) nyrvcayuro HCUOKOCMU HA 8bIX00e U3 HACOCA,
0) ckopocmu 8paujeHus 1onacmetl;
8) Hanpasienue nooauu HCUOKOCU,
2) nooaua HcuOKOCmu.
13. Oobemublii KITJI Hacoca oTpaxkaeT noTepu MOIHOCTH, CBSI3AHHbIE
@) ¢ BHYMPEHHUMU NePemoKamMU HCUOKOCU GHYMPU HACOCA Yepe3 3a30Pbl
HOOBUMNCHBIX INEMEHNO8,
0) ¢ 603HUKHOBEHUEM CUTIbL MPEHUL MeHCOY NOOBUNCHBIMU IJIEMEHMAMU HACOCA;
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8) ¢ 0egpopmayueti nomoka padoueri HCUOKOCMU 8 HACOCEe U C MPEeHUeM HCUOKOCTU
0 CMeHKU NPOMOYHOU YaACML,
2) C HENOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHemMamelbHOM mpyoonposooe.
14. Mexanuueckuii KI1JI Hacoca oTpaskaeT morepu MOIIHOCTH,
CBSI3aHHbIE
@) ¢ BHYMpEeHHUMU NepemeyKamu HCUOKOCMU HYMPU HACOCA Hepe3 3a30Pbl
NOOBUICHBIX INEMEHNO8B,
0) ¢ 8O3HUKHOBEHUEM CUIbL MPEHUL MeHCOY NOOBUNCHBIMU IJIEMEHMAMU HACOCA;
8) ¢ 0egpopmayueti nomoxka padboueti HCUOKOCMU 8 HACOCE U C MPEHUEM HCUOKOCHU
0 cmenKu euopoannapama,
2) ¢ HeNOCMOSIHHBIM PACX000M HCUOKOCMU 8 HACHEMAmMeIbHOM MpPyOonposooe.
15. I'mapaBauveckunii KII/{ Hacoca orpakaeT morepy MOIIHOCTH,
CBsI3aHHbIE
@) ¢ BHYMpPEeHHUMU NePemeyKamu HCUOKOCMU HYMPU HACOCA Hepe3 3a30pbl
NOOBUICHBIX INEMEHMNO8B,
0) ¢ BO3HUKHOBEHUEM CUTIbL MPEHUSL MEHCOY NOOBUNICHBIMU IJIEMEHMAMU HACOCA;
8) ¢ dehopmayuetl nomoka paboueti HCUOKOCMU 8 HACOCE U C MPeHUeM HCUOKOCTU
0 CmeHKU 2uopoannapama,
2) ¢ HENOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HaACHemamelbHOM mpyoonposooe.
16. XapakTepucTHKOH HACOCA HA3BIBAETCH
@) 3a8UCUMOCTNb USMEHEHUsT OABIeHUs U PACX00ad NpU USMEeHeHUU Yacmombl
epaujenus 8ana;
0) e2o0 ceomempuyecKue XapaKmepucmuxu,
8) €20 mexHuuecKue XapaKmepucmurku: HOMUHAIbHOE 0d8leHue, pacxoo u
yacmoma spawjenus eana, KIIJ/[;
2) 3asucumocmo Hanopa, mowrocmu u KIIJ[ nacoca om e2o nooauu npu
HOCMOSIHHOU Yacmome 8paujeHus 6a.a.
17. Touka nepeceyeHusi KpUBOil NOTPEOHOT0 HAMIOPA €
XapPaKTePUCTHKOH HACOCA HA3BIBAETCH
@) MOUKOU ONMUMATILHOU pAOOMbL,
0) pabouetl moukoli,
8) MouKol nooavu,
2) mouKou Hanopa.
18. XapakTepucTHKAa MOCJ€e10BATEILHOT0 COeINHEHUS HECKOJIbKHX
TPYOOIIPOBOIOB OIpeaeAeTCs
a) nepeceueruem XapaKmepucmuku Hacoca ¢ Kpugotl nompedHo2o Hanopa,
0) clodceHuem abcyucce Xapakmepucmuk Kaxcoo2o mpyobonposooa;
8) YMHOIICEHUEM OPOUHAM XAPAKMEPUCTNUK KAHCO020 MPYOOnposooa Ha oouuti
pacxoo HcuoKocmu;
2) codceHuem opoOuHam xapaxKmepucmuk Kaxrcoo2o mpyoonposood.
19. Ha3oBuTeE crIOCOOBI peryJIMpoOBaHUs PeKUMA PadoThI
LHEHTPOOEKHOT0 HACOCA, He MpuBoAsimue K cHukennro KIII,
a) obmouxu pabouezo Koneca,
0) Opoccenuposarnusi;
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8) U3MeHeHUe Yacmomol 8PAUjeHUsL,
2) ) usMeHeHus yena yCmaHo8Ku 1onacmetl.
20. HazoBuTe cnioco0bl peryJiupoBaHusi pe;kuMa padoThbl
JKEeCTKOJIONACTHOT0 0CEBOT0 HACOCA.
a) oomouxa paboue2o Koaeca,
0) Opoccenuposarnusi;
8) UBMEHeHUs Yela YCMAaHO8KU Jonacmeli

21. Ha3oBure q)aKTOI)I)I, BJIMAIOIIINEC HA BOSBHUKHOBCHHUC KaBUTAallUU B

Hacoce
a) nogvlulenue YposHs 600bl 8 B000UCOYHUKE;
0) noHudCeHUe YPOBHS B00bL 8 B0OOUCMOUHUKE;
8) nosvluleHue yposHs 600bl 8 B0OONPUEMHUKE;
2) nogvluienue yposHs 600bl 8 B000UCTMOYHUKE U 86000NPUEMHUKE,
0) noHudiceHue YPosHs 800bl 8 B00ONPUEMHUKE.
22. Hacoc, B KOTOPOM KMIKOCTH IepeMeniaeTcs noj aeiicreueM
HEHTPOOEKHBIX CHJI, HA3bIBAETCS
@) TONACMHOU YeHMPOOEINHCHBIL HACOC,
0) 10nacmHoll 0cesoll HACOC,
8) NOPUIHEBOL HACOC YEHMPODENCHO20 OeliCMBUSL;
2) oughcheperyuanvublil yeHmpooeIHCcHbl HACOC.
23. B nopurHeBOM Hacoce MPOCTOro JeicTBUs 0THOMY 000pOTY
JABUTATEJIsI COOTBETCTBYET
a) yemvlpe x00a NOPULHSL,
0) 00uH X00 NOPUIH3L,
8) 08a x00a NOpuLHs;
2) NOJI0BUHA X00A NOPULHSL.
24. HenosiHOTA 3amoJIHeHUsI padoyeil kKaMepbl NOPIIHEBBIX HACOCOB
a) ymeHbuiaem HepasHOMEPHOCIb NOOAYU;
0) ycmpamsiem ymeuxu HcuoKocmu u3 pabouetl kKamepol,
8) CHUdICaem OelicmeumenbHyio nooavy Hacocd,
2) ycmpausiem Hec80e8PeMeHHOCIb 3aKPbIMUs KIANAHO8.
25. B nopuiHeBOM Hacoce MPOCTOro AelcTBUS OJJHOMY X0y MOPIIHS
COOTBETCTBYET
@) MOJILKO Npoyecc 8Cacbl8aHus;
0) mobKo npoyecc HacHeMmanusl,
8) npoyecc 8cacvl8anusl Ul HACHeMAaHusl,
2) HU 00UH npoyecc He 8bINOJHAEMCS NOJHOCTbBIO.
26. Kakoe 000py10BaHUI0 HACOCHOW CTAHLIMH OTHOCH K
BCIIOMOTaTeJIbHOMY T'HIPOMeXaHuYecKkoMy?
a) OpeHadiCHAasl, NPOMUBONONCAPHASL U OCYUUMENbHAS CUCIEMA, 8AKYYM-
cucmema;
0) OpeHadxsCHas, NPOMUBONONCAPHASL, MACIOCUCTNEMA, CUCEMA 8EHMUNAYUU,
8) OpeHadiCHAas, OCYUUMENbHAS U 8AKYYM-CUCTEMA,
2) OpeHaxsCHas1, OCYUUMENbHASL U 8AKYYM-CUCIEMA, CUCTEMA OXLAHCOCHUSL.
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27. Ilpu KaKUX yCJIOBHSAX BO3MOKHO MPUMEHEHHE BOOBBINYCKHOTO
coopy keHusi CMipOHHOTO THUIIA?
a) 3apsoke cugoHa 60008bINYCKA U KOJICOAHUSX YPOBHEl 800bl 8
gooonpuemHuexe He boiee Sm;
0) npu OMHOCUMENbHO HEOONbUUX SUOPABTUYECKUX NOMeEPSX 8 CUOHEe U
KOoebaHusx yposHell 800bl 8 00oONpuUeMHuUeKe He boee SM,
8) 3apsioke cughoHa 80008bINYCKA U KOJICOAHUSAX YPOBHEl 800bl 8 B00ONPUEMHUCKE
oonee Sm;
28. Yaapuas Bo1HA IPM THAPABIMYECKOM yAape 3TO
a) obracmo, 8 KOMOPOU NPOUCXOOUM YEeTUYeHUEe OABNEHUS,
0) obracme, 8 KOMOPOU YaACMUYbL HCUOKOCMU YOapaomcs 0pye o0 opyea,
8) BOJIHA 8 BUOE CIAHCAMO20 00BEMA HCUOKOCMU,
2) obracmos, 8 KOMOPOU HCUOKOCHb YOapsiem 0 CmeHKu mpyoonpogooa.
29. Pe3koe nmoBbIlIeHUE TABJIEHHS, BOSHUKAIOIIEE B HAITIOPHOM
TPyOOINpoOBO/Ie NPU BHE3ANTHOM TOPMOKEHUH Padoueil ;KUAKOCTH Ha3bIBaeTCs
a) euopasIuuecKum yoapom;
0) eudpasIUYecKuUM HANoOPoOM;
8) euodpasIUUecKuUM CKaA4KoMm,
2) eUOPABIUYECKUL NPBIHCOK.
30. Uto onpenessier BHIOOP YHMCJIA HUTOK HAIIOPHOT0 TpyOonmpoBoaa?
a) genuyuHa ouamempa u 2uopasiuiecKue nomepu 8 mpyoonpogooe;
O Yucno azpe2amos HACOCHOU CIMAHYUU U BeIUYUHA OUAMempa,
8) MUNOM 30aHUsL HACOCHOU CIAHYUU,
2) YUCo azpe2amos HACOCHOU CIMAHYUU U OJIUHA HANOPHO20 MpPYyOdOnpo8ooda
31. YeM oTiIM4YAKOTCH BcaChbIBAKOIIHE TPYOONPOBOABI OT
NoABOASAIIMX?;
a) BeUYUHOL duamempa u uopasIUdecKuUMu Nomepsmu 8 mpyoonposooe;
0) oasnenuem 8 mpyoonposooe u Mamepuaiom CMmeHoK,
8) pacnoiodcenuem K yposHio 8600bl 8 6000UCMOYHUKE U 0ABNIEeHUEM 8
mpybonposooe;
2) OMUHOU Mpybonposooa.
32. Kakue (pakTOpbI BIUAKT HA BHIOOP THIIA 3JaHUSI HACOCHOM
CTAHIINH;
@) mun Hacoca, n00aYa HACOCA 2e0MempuiecKas 8biCOMa 6CACLIBAHUS,
amMnaumyoa Koiebaruil ypogteti 600vl 8 6000UCMOUHUKE;
6) mun Hacoca, nodaya HAcOCa 2eoMempuiecKas 8biCOMa HacHeMaHus,
amMnaumyoa Koiebaruil ypogHeti 600vl 8 6000UCMOUHUKE;
8) HUCIO U NOOAUA HACOCA 2eOMEMPULECKAsl 8bICOMA BCACLIBANUSL, AMNIUMYOA
Ko1ebaHull yposHeli 600bl 8 B0OOUCMOUHUKE.
33. Kakue MmeTobl HCIOJIb3YIOTCS NMPHU MOA00PeE KeCTKOJIOMACTHOT 0
0CeBOro Hacoca?
a) oomouxa paboueeo Koneca;
0) Opoccenuposarnusi;
8) U3MeHeHUs yeia YCMAaHO8KU 1onacmeti,
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34. Kaxkue MeToabl 10pad0TKH He NpuBoAsiMe K cHUzKeHn10 KII/{
HCIO0JIb3YIOTCS MPH MOA0OPe HEHTPOOEKHOT0 Hacoca?
a) obmouxu pabouezo Koneca;
0) Opoccenuposarnusi;
8) U3MeHeHUe Yacmomuvl 8PAUjeHUs;
2) ) usmeHeHus y2na ycmaHno8Ku T0Nacmell.

4 Hpumepuble 3a0auu no Oucuunﬂuue Hacocwt u nacocnwoie cmanuyuu

Paspnea 2. [lapamerpsbl HacocoB.

3aoaua:

Bopa 3a0upaetcsi HaCOCOM M3 BOJIOUCTOYHUKA U MOJACTCS MO CTaTIbHBIM
TpyOOIpOBOIaM B BOAOIPUEMHHUK COTJIACHO MPUBEJCHHON HIKE CXEMBI.

TpeOyeTcs onpenenuTb HEOOXOIUMBIH JIJIsl TT0JIaYu BOBI HAIIOP HAacoca

Wcxonnbie naHHbIE:

- mojilaBaeMbIit pacxon Q = 0, In’/c

- Teoie3ndecKkas BrIicoTa nmoabeMa H, = 52m;

- IWaMeTp U JIJTMHA BcachIBaroIiero Tpyoomnporoaa Dy = 1w, Ly =35m;

- IUaMETP U IJIMHA HanopHoro Tpyoonposoaa D, = 0,9m, L, =400m;

- MECTHBIE TIOTEPH HAIOpa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIEM H
HanopHoM TpyOonposoae pasubivu h™,,.,, = 0,27u, ™", = 0,31 m;

- IOTEpHU HATIOPA 110 JUTHHE PaccUUTaTh 0 popmymne AQL

- YACIIBHOE COTPOTUBJICHUE TPYOOIPOBOIa 4 BCACHIBAIOIIETO M HATIOPHOTO
IPHHATH COOTBETCTBEHHO paBHbiMu A°C = 0,017, A™ = 0,03;

oCb

Hacoca
H- _
h 8 ] : ?%f{
H.Y. 77 @7/ a W

T"a,u,sm»(Ka T
uy.=0,5

OtBer H = 53,61m.

Paznen 4. XapakTepuCcTHKH JIOMACTHBIX HACOCOB M TPYOONIPOBOAA

3aoaua 1

1. Boga mogaeTcs o CHCTEME CTaJIbHBIX TPYOOIPOBOIOB THAMETPOM =
500mm, nmaoit = 900m Ha BeIcOTy 26Mm. TpeOyeTcss TOCTPOUTH XapaKTEPUCTUKY
Tpy6onposona H,, =f(Q). [lorepu Hanopa no jymne TpyOONPOBOIA PACCUNTATD
o popmysne AQ°L, ymenpHOe COPOTHBICHHE TPYOOIpoBoga A IPUHSTH PABHBIMH
A= 0,0578¢*/m°. Mectubie otepr Haropa h,,, B TpyOOIpPOBOIE PUHSTH
paBubiMu 10% oT moTeps 1o AnuHE;
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XapaktepucTuka TpyoonpoBoa

Q, »*/c | 0 | 005|010 | 015 | 020 | 0,25 | 0,30 | 0,35 | 0,40
H,,m |260]26,14 2657|2729 |28,29 | 29,58 | 31,15 | 33,04 | 35,16

3aoaua 2

2. Bona 3abupaercs nientpobdexxusiM HacocoMm Mapku /{ —1000 - 40 (14H/]c),
n = 980 06/mun W3 BOAOUCTOYHHMKA U MOAAECTCS MO CTAJIbHBIM TPYyOOIpPOBOJaM B
BOJIOTIPUEMHUK XapaKTEPUCTUKA HACOCA MPUBE/ICHA HUXKE.

TpeOyeTcs onpenenuth pexxuM pabOThI HACOCA M COOTBETCTBYIOIIYIO EMY
nojavy, Harop, MomHocts 1 KII/1.

Hcxonnbie naHHbIE:

- TeoJIe3nUecKas BpIcoTa rmoabeMa H, = 26m;

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

- - [IOTEpH HAIOPA IO JUIMHE paccduTath 1o dhopmyre AQL

- y/IeJIbHOE COMPOTUBJICHUE TPYOOIpoBoia A MPUHATH PABHBIMU A =
0,0578¢°/m;

- MECTHBIE IoTepu Harnopa h,,, B TpyOonpoBoae npuHATh paBHbIMU 10% oT
MOTEPb M0 JIIIMHE;

H M
%0
n,%
10 - 5 H,-Q
| I —— n-Q N, kBt
\\ L N
0o = < ™ 3
_ \\ L
7
0 a = F 180
_ // ] \\ L
[
0 -0 ,/ ~ L 140
— / =
N "
2w L 100
L~
0 0 L&
0 1 JE a0 2 E £ a « E Qe

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

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

Paznen 5. Teopusi moao0us JIONACTHHIX HACOCOB
3aoaua:
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10 — 50 H.-Q
| —— n-Q N, kBr
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0 5 1 150 2w 20 m 30 ) 450 500 Q,n/c

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

OmnpenenuTs HEOOXOAMMYIO YAaCTOTY BpareHus Ny Baja Hacoca / —1000 - 40
(14H/[c), n = 980 06/mun, XapakTEpUCTUKA KOTOPOTO MPUBEACHA HA PUCYHKE C
TEM, YTOOBI P HOBOM YACTOTE HACOC yIOBICTBOPSUT pabOYMM 3HAUCHUSIM HAIopa

Hy5 = 33 m unonaue Q,,; = 350 1/c..

Otser: Ny =941 06/mun

5. Ilpumepnbwlit nepeuens 6onpocos K Ikzameny no oucyunaune Hacocot u
HACOCHblEe CIMAHWUU

1. ITonsiTHs: «HACOC», «HACOCHBIM arperar», «HACOCHAasi YCTAHOBKay,
«HACOCHAas CTAHITUS.

2. Kiaccudukanust HacocoB M BOJIONMOABEMHBIX MAIIMH 110 Pa3InYHbIM
npuszHakaMm. O0JIacTH MpUMEHEHUsI HACOCOB Pa3IMYHBIX THUIIOB.

3. Knaccudukanus nomacTHbIX HAacOCOB MW MX MapkupoBka. Obmactb
MIPYMEHEHMSI HACOCOB 110 TT0Jja4ue 1 Haropy.

4, OCHOBHBIE SHEPreTUYECKUE TMapaMeTphl Hacoca: I0jada, Hamop,
noJjie3Hast ¥ moTpedsieMast MOIIHOCTH, KOA(PMUITUEHT MOJE3HOTO JICHCTBUS.

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

reOMCTPHUUYCCKHUEC BLICOTBHI BCACBIBAHWA W HArHCTaHUs. HpI/I60pBI AJIs1 USMCPCHUA
JaBJICHUA.

6. (Cxema HaCOCHOM YCTaHOBKHM C TTOJOKUTEIbHOW BHICOTOM BCACHIBAHUSI.
Omnpenenenre Hamopa Hacoca 1o MOKa3aHUsIM U3MEPUTEIbHBIX TPUOOPOB.

7. CxeMa HaCOCHOM YCTaHOBKH C OTPULATENBHON BBICOTON BCAChIBAHMS.
Omnpenenenre Hamopa Hacoca 1o MOKa3aHUSAM U3MEPUTETbHBIX TPUOOPOB.

8. CxeMa HacOCHOU ycTaHOBKHM cU(pOHHOTO THma. OnpeseneHne Hamnopa
Hacoca Mo MOKa3aHUsAM U3MEPUTENbHBIX TPUOOPOB.

Q. [lenTpoOeKHBIE KOHCOJBHBIE HACOCBHI: 00JIaCTh  TPUMEHEHUS,

KOHCTPYKIUS, JOCTOMHCTBA U HCAOCTATKU, MAPKHUPOBKaA.
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10. IlentpoOexHbie HACOCHI C IBYCTOPOHHUM BXOJIOM B pabouee KOJeco:
00JaCcTh NPUMEHEHUS], KOHCTPYKIIMSI, TOCTOMHCTBA U HEJIOCTAaTKU, MapKHUPOBKA.

11. [enTpoOe’kHbIE MHOTOCTYNEHYAThIE CEKIIMOHHBIE HACOCHI: 00JACTh
MPUMEHEHUS, KOHCTPYKIIHS, TOCTOMHCTBA U HEIOCTATKU, MAPKUPOBKA.

12. lleHTpoOekHbIE MHOTOCTYNEHYAThIE HACOChI C OCEBBIM pPazbeMOM
Kopmyca: 00JlacTb NPUMEHEHHS, KOHCTPYKIMSA, JAOCTOMHCTBA M HEJOCTATKH,
MapKHUpPOBKaA.

13. llentpoOexHbie  ¢ekaabHble  HACOCHI:  Ha3HaueHWe, 00JacTb
NPUMEHEHHs, KOHCTPYKITUS, TOCTOMHCTBA 1 HEJJOCTATKH.

14. LleHTpoOe€KHbIE BEPTUKAIBHBIE HACOCBL: 00JacTb NPUMEHEHUS,
KOHCTPYKIIUS, TOCTOMHCTBA U HEIOCTATKH, MaPKUPOBKA.

15. OceBble HacoCchl C JKECTKO3AaKPEIUIEHHBIMM M  I[OBOPOTHBIMHU
JOMACTMU: 00JIACTh TPUMEHEHHs, KOHCTPYKIUS, JOCTOMHCTBA M HEJOCTATKH,
MapKHUpPOBKaA.

16. umaroHanpHbIE HAcOCHI: 00JaCThb TNPUMEHEHHS, KOHCTPYKIIUA,
JIOCTOMHCTBA U HEJIOCTATKH, MapKUPOBKA.

17. CxBaxXUHHBIE HACOCHI C TPAHCMHUCCHOHHBIM BAJIOM U C MOTPY>KHBIM
AJIEKTPOJBUTATEIEM: O0JacTh NPUMEHEHUS, KOHCTPYKIIUS, JOCTOMHCTBA U
HEJI0OCTATKU, MapKUPOBKA.

18. BopmoxosblieBbie BaKyyMHBIE HACOCHI: Ha3HAYEHHUE, KOHCTPYKIIMS,
MIPUHIIUIT JICUCTBHUS.

19. BuxpeBble HacoChl: 00JacTh MPUMEHEHHUS, KOHCTPYKIHUSA, MPHHIINII
JICVCTBHS.

20. Crpyiinple  Hacocbl:  00JacTh  TPUMEHEHUS,  KOHCTPYKIIHS,
JIOCTOMHCTBA U HEAOCTATKH, MPUHITUM IEHCTBUSL.

21. BoszagymiHble BOAOMOIBEMHHUKH: O00JacTh TPUMEHEHHWS, MPUHIHUIM
NeNCTBUS, TOCTOMHCTBA U HEAOCTATKH.

22. llopmHeBble © IUTYHXEPHBIE HACOCHI: 00JacTh MPUMEHEHUS,
KOHCTPYKITUSI, IPUHIIUI IEUCTBUS, TOCTOMHCTBA U HEJIOCTATKHU.

23. OceBas Harpyska: MIPUYUHBI BO3HUKHOBEHUS, CIOCOOBI
YPaBHOBEIIMBAHUS OCEBBIX YCHJIUN Y Pa3JIMUHBIX TUIIOB HACOCOB.

24. Tlpunnum aedcTBUsS IIEHTPOOEKHOr0 Hacoca. TedeHue >KUAKOCTH B
KaHajax padouero kKosueca npu O0ECKOHEUHOM M KOHEYHOM YHCJIIE JIONACTEH.

25. IlmaHbI CKOPOCTEH ABMKEHUS KUIKOCTH MPHU BXOJIE HA JIOMACTH U MPH
BBIXO/I€ U3 pabodero Kojieca mpu OECKOHEYHOM U KOHEUHOM YHUCIIC JOMACTEH.

26. OcCHOBHOE ypaBHEHHE ILIEHTPOOEKHOTO Hacoca (ypaBHeHue Diisiepa).
BoeiBog gopmyinbl Teoperndeckoro Hanopa Hrp, paboyero xosneca ¢ OECKOHEHYHO
OOJBIIIM YHCIIOM JIONIACTEH.

27. Teopernueckuii Hamop Hp mEHTpOOEKHOTO Hacoca C KOHEYHBIM
yucsoM jonacteit. CsA3b Mexay BennuuHaMu Hro, 1 Hr.

28. Bmnmsame yrma ycTaHOBKHM  JIomacTeiif,,,,Ha Hamop KoJeca
IIEHTPOOCKHOTO Hacoca.

29. Tlotepu B pabouux opraHax U KOA((PHUIIMEHTHI MOJIE3HOTO JCHUCTBUS
11.0. Hacoca: 0ObEMHBIN, THIPABINYECKUE, MEXaHUUYECKUE, TTOJTHBIH.
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30. Kpatkas Teopusi OCHOBHOrO Hacoca. TeueHue KUAKOCTU B pabouem
KOJIECE U BBINPABJISIONIEM anmnapare. TeopeTuyecKuii U AeCTBUTENbHBIN HAIOPHI
OCEBOT0 Hacoca.

31. Teopuss  momoOus  JOMACTHBIX  HACOCOB:  T'€OMETPHUYECKOE,
KMHEMaTH4YeCKOe W JMHAMHYECKOE I[0J00Me: OCHOBHBIE KPUTEPUM MOA00US
JIOTIACTHBIX HACOCOB.

32. KoaddunreHT OBICTPOXOTHOCTH JOMACTHBIX HACOCOB Ng. TOHSTHE,
BbIBOJL (opmynbl. Kimaccudukamusi JTOmacTHBIX HAcCOCOB B 3aBUCHMOCTH OT
ko3¢ uimeHTa ObICTPOXOIHOCTH.

33. KaBuranmss B JIONACTHBIX  HAcocax:  [OHATUE,  MPUYUHBI
BO3HMKHOBEHUS, BO3JCHCTBUA Ha JeTaad U paboTy Hacoca. KaBurtanumonHas
spo3usi. Mepa OoOpbObI € TOCHIENCTBUSMH KaBUTAIMU B JIOMACTHBIX Hacocax.
Kasuranmonnslii 3anac Ah.

34. KaBWTaMOHHBIC HUCIBITAHUS JIOMACTHBIX HACOCOB: IIEJb MCTBITAHUS,
CXeMa YCTaHOBKHM, HW3MEpHUTENIbHAs ammaparypa, METOIWKa TMPOBEACHHUS
UCTIBITaHN. KpuTHdeckue W JOMyCTUMBIC KaBHTAIMOHHBIE 3amachl: Ahq, Ah,,
Ahyp, Ahgon,

35. XapakTepuCTHK JIOMACTHBIX HACOCOB: BHUABI U  OCOOCHHOCTU
XapaKTEPUCTHUK 11.0. M OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTUK HACOCOB OT
obicTpoxonHocTu. Pabovast 06sacTh Ha XapaKTepUCTHKE Hacoca. Y CIOBHUE IycKa
JIOTIACTHBIX HACOCOB.

36. CoBmectHasi pabora Hacoca ¢ TpyOOmpOBOAOM. XapaKTEPUCTHKA
Tpybonpososa H,, — Q. Paboyas Touxa.

37. TlapannenpHass paboTa JIOMACTHBIX HACOCOB C  OJMHAKOBBIM
HAIIOPHBIMU  XapaKTEPUCTHKAMU: CXeMa COCIWHCHHSI, YCJIOBHS TIPHUMEHEHUS,
MOCTPOEHUE CYMMapHOW HaMoOpHOM XapakTepucTuku. OmnpeneneHue oOmen
paboueil TOUKH U paboUYnX TOYEK KaXKI0T0 Hacoca.

38. IlapannenbHass paboTa JIOMACTHBIX HACOCOB C  Pa3IUYHBIMU
HAMOPHBIMU  XapaKTEPUCTUKAMU: CXEMa COCIUHEHHUS, YCJIOBHUS TPUMEHEHUS,
MOCTPOEHUE CyMMapHOU pabouelt xapaktepuctuku. Onpenenenue ooien padboueit
TOYKHU ¥ pabOYMX TOUEK Ka)kJJI0T0 Hacoca.

39. IlocnenoBarenbHast paboTa JIOMACTHBIX HACOCOB: CXEMa COCJIMHCHUS,
yCJIOBUSI IPUMEHEHHUSI, IOCTPOCHUE CYMMapHO HAIIOPHON XapaKTEPUCTUKH.

40. IlapameTpuueckue  MCHBITAHMS  JIONMACTHBIX  HACOCOB:  IIENb
UCIIBITAaHWHM, CXeMa YCTaHOBKH, W3MEpPHUTCIIbHAS ammaparypa, MeETOJHNKa
MIPOBEICHUSI HCTIBITAHHUS.

41. CoocoObl  peryJupoBaHuss  pabOThl  JIOMACTHBIX  HACOCOB.
[IpenmyimecTBa  HETOCTATKA

42. Knaccudukanuss HACOCHBIX CTAHIMK IO HA3HAYEHUIO , MO MECTY
pacCIOJIOKEHHUST TI0 Tpacce BOJOMOJA4YHM, MO KOHCTPYKTHBHBIM IIPHU3HAKaM, IIO
HAJIS)KHOCTH, TI0 Mojaje.

43. (CxeMbl TUIIPOY3JIOB HACOCHBIX CTAHIIMI HA OPOCHUTENIbHBIX CHCTEMax
pu 3a00pe BOBI U3 KaHaa.
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44,  (CxeMbl THIPOY3JIOB HACOCHBIX CTAaHLMWA HA OPOCHUTENIbHBIX CHUCTEMAaX
npu 3a00pe BOJbI U3 BOJOXPAHWIHILIA.

45.  CxeMbl TUJIPOY3JIOB HACOCHBIX CTAHILIMA HA OPOCHUTENIbHBIX CHUCTEMaXxX
pu 3a00pe BOJABI U3 PEKHU.

46. CxeMbl THAPOY3JIOB HACOCHBIX CTAHUUNA OCYIIMTENIBHBIX CHUCTEM C
3a00pOM BOJIbI U3 OTKPBITOTO KaHala U U3 TPyOOIpoBoOIa.

47. CxeMmbl THAPOY3JIOB HACOCHBIX CTaHIMH C\X BOJOCHA0XKEHHUSA C
3a00pOM BOJIbI U3 OBEPXHOCTHBIX M IMOA3EMHBIX HCTOYHUKOB.

48. CxeMbl THAPOY3IIOB KaHATU3AIMOHHBIX U HACOCHBIX CTaHIIHH.

49. OcCHOBHOE THAPOMEXaHMYECKOE M BSHEpreTuiyeckoe o00OpyaOBaHKE
HacoCHbIX craHimil: Hasnauenme, coctaB. TpeOoBaHUS, NpPEABSIBISIEMbIE K
OCHOBHBIM Hacocam.

50. OmnpeneneHne pacueTHBIX HAMmopa U IMOAAYHM, KOJINYECTBA OCHOBHBIX
HACOCOB NP 33JJaHHOM Ipaduke BogonoTpedieHus. BeIOOp OCHOBHBIX HACOCOB.

51. BbIOOp OCHOBHOTO Hacoca M3MEHEHHEM YacTOThl BpALICHHUs Baja:
YCIIOBUSI IIPUMEHEHUSI METO/Ia, TIOCTPOCHHE pabounuX XapaKTEepUCTHK Hacoca Ipu
HOBOM 4acTOTE BpallleHHs BaJia.

52. BpiOOp OCHOBHOrO Hacoca C TpPUMEHEHHEM OOTOYKH paboyero
KOJIEca: YCJIOBUS IPUMEHEHHUs, MOCTPOEHUE PabOuuX XapaKTEpUCTHK Hacoca C
O0OTOYEHHBIM PAOOYUM KOJIECOM.

53. BribOp OCHOBHOTO Hacoca METOJOM MOJAETUPOBAHUS: YCIOBHS
PUMEHEHUSI METO/1a, TOCTPOEHUE PabOUYNX XapaAKTEPUCTHK HATYPHOTO HAcoca.

54. Jlpurarenu s NMPUBOJOB HACOCOB. € MEXAHWYECKON SHEPIHH OT
nBUraTens K Hacocy. OmnpeeneHre MOLIHOCTH 3JIEKTPOABUTATENs MPU MPHUBOJIE
LHEHTPOOEKHOr0 U OCEBOT0 HACOCOB. BbIOOp 3neKTpoaBUTaTENS.

55. Cramumonapusie 3ganuss HC wu  wux  wiaccudukanus 1o
KOHCTPYKTUBHBIM NPU3HAKaM. ¥ CJIOBUS, olpenenstone Bpioop tumna 3nanus HC.

56. 3pmanme HC HazeMHOro Tuma: YCJIOBHsI NPUMEHEHHS, KOMIIOHOBKA,
KOHCTPYKLMS, ONPEJEIICHNE OCHOBHBIX Pa3MEpOB.

57. 3panue HC kaMepHOro THMa C «CyXoi KaMepon» C TOPU30HTAIbHBIMU
1.0. HacocamMu: yCJIOBUSI IPUMEHEHHsI, KOMIIOHOBKA, KOHCTPYKIIUS, ONpEAeSICHUs
OCHOBHBIX pPa3MEpPOB.

58. 3manume HC kamepHOro THMa ¢ «CyXOW Kamepon» ¢ BEPTUKAIbHBIMU
1.0. HacocamMH: YCJIOBHS NMPUMEHEHHUS, KOMIIOHOBKA, KOHCTPYKIIMS, ONpeaeIeHUsS
OCHOBHBIX pPa3MEpOB.

59. 3panue HC kamepHOro tumna ¢ «MOKpOil KaMepoi» ¢ BEpTUKAIbHBIMU
OCEBbIMM HAcOCaMHU: YyCJIOBUS TPUMEHEHHUs, KOMIIOHOBKA, KOHCTPYKIHS,
OIpEIEIeHUs] OCHOBHBIX Pa3MEpOB.

60. 3manne HC OsoyHOro THHA C BEpPTUKAIBHBIMU I11.0. HacocaMu:
YCIOBUSI TIPUMEHEHHs, KOMIIOHOBKA, KOHCTPYKIUS, OMPEIENICHUS  OCHOBHBIX
pa3MepoB.

61. 3pganme HC GnouyHOTO THMHA C BEPTHKAIBHBIMH OCEBBIMH HACOCAMMU:
YCIOBUSI TIPUMEHEHHsI, KOMIIOHOBKA, KOHCTPYKIUS, OMPEIENIEHUS  OCHOBHBIX
pa3MepoB.

62. Ilepensuxusie HC.
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63. HC, noparomme Bomy B 3akpbiThie opocutenbHbie cetu (30C):
OCOOEHHOCTH, OCHOBHOE  BCIIOMOTaTeIbHOE OOOpYyAOBaHHUE, OIpEICICHHE
pacyeTHBIX MOoJIayeii U Haropa OCHOBHBIX HACOCOB, TEXHOJIOTHS paOOTHI.

64. HC cucreM BojgocHaOXeHUs: KilacCU(UKaALMUI, OCOOCHHOCTH,
OCHOBHOE BCIIOMOTaTelIbHOE 000pyI0BaHUE, ONPEICTICHUE PACUETHBIX MOoJadyeil u
Harmopa HC 1 nmoxbeMa B 3aBUCMMOCTH OT Ha3HAUYEHUsI CTAHILIMM, OMpEIETICHUE
pacueTHbIX nojayeit u Hanopa HC 2 noabema.

65. HC OCYILIUTENIbHBIX ~ CHCTEM:  OCOOEHHOCTH,  OCHOBHOE
BCIIOMOTATEJIbHOE O0OpYJOBaHHUE, OMpPEACIICHHE PacUYeTHBIX ToJadell W Hamopa
OCHOBHBIX HaCOCOB.

66. BcacweBatomue  TpyOOmpOBOIBI:  HA3HAUYEGHHWE, OOOPYIOBaHHE,
TpeOOBaHWSI, MPEIBABIIEMBIE TIPU TPOCKTUPOBAHHH.

67. IlogBomsmme  TPyOOIPOBOIBI: Ha3HayeHue,  00OpyJOBaHuUE,
TpeOOBaHMsI, MPEBABISIEMBIC MPU TPOCKTUPOBAHUH.

68. BomozabopHoe  coopykeHHE€ Ha  TYNHMKOBOM  KaHalle  C
BOJIOTIPUEMHUKOM, BBITIOJIHEHHOM paszfenbHo oT 3maanuss HC ( pasnenbHas
KOMITOHOBKA): yCJIOBUS MPUMEHEHHU, KOHCTPYKIIUS, 000pyI0BaHHE, ONpeieTICHUE
OCHOBHBIX Pa3MEpPOB.

69. BomozabopHoe  coopykeHHE€ Ha  TYNHMKOBOM  KaHalle  C
BOJIOTIPUEMHUKOM, BBITIOJTHEHHOM cOBMelleHo co 3aanunemM HC (coBmenieHHas
KOMITOHOBKA): yCIIOBUS MTPUMEHEHHUS, KOHCTPYKITUS, 000pyIOBaHHE, ONPEICTICHUE
OCHOBHBIX pPa3MepOB.

70. beperoBoe B0/M03a00pHOE COOPY)KCHHE Ha pEKe, BBIITOIHCHHOE
oraenbHo OT 31aHuss HC (pa3nmenbHass KOMIIOHOBKA): YCJIOBHSI TPUMEHEHWS,
KOHCTPYKITUS, 000pYyI0BaHUE, ONIPEACICHUE OCHOBHBIX Pa3MEpOB.

71. beperoBoe BOJ03a00pHOE COOpPY)KEHHE Ha pEKe, BBITIOJTHEHHOE
coBmereHo co 3aanuemM HC (coBmerieHHas KOMIIOHOBKA): YCJIOBUSI IPUMEHEHU S,
KOHCTPYKITUS, 000pY0BaHUE, ONIPECIICHUE OCHOBHBIX Pa3MEPOB.

/2. BonmomnpuemHbI€ OTOJIOBKH PYCJIOBBIX, BOJ03a00PHBIX COOPYKEHHUI Ha
peKax: TUIBI KOHCTPYKIIUS, 000pYyI0BaHUE, OTIPEIEICHIE OCHOBHBIX Pa3MEPOB.

73. Poibo3ammuTHbie coopyxkeHus U yctporcTtBo(P3VY): TpebGoBanus,
npeabsBiasiemblie kK P3Y, tunsl u konctpykiuu P3VY.

74. BuytpucraHimoHHsle HamopHble KomMMmyHuKamuu HC:  cxemsbl
KOMMYHHUKAIIMU B 3aBUCUMOCTH OT Ha3HadeHus HC, TUIBI HacOCOB, Ynciia HUTOK
HAITOPHBIX TPYyOOIPOBOIOB, OOOPYIOBAHHE.

/5. Hamopuwsie TpybOonpoBoast HC: HazHauenuwe, kiaccuduxanms,
YCIIOBUSI TIPUMEHEHHUSI CTAIbHBIX, %/0 U acOECTOLIEeMEHTHBIX TpyO, BHIOOp 4McCIia
HUTOK M MaTepuasia TpyoomnpoBOIOB.

76. OmpeneneHue 5SKOHOMUYECKM HauWBBITOAHeEWIero auametrpa [,
HAIMOPHOTO TPyOOMIpoBOAa. YKIIa/iKa HATIOPHBIX TPYOOIPOBOIOB.

/7. T'mapaBnuueckuii yaap B HamopHbIX TpybOorpoBomax HC: mpuyunsl,
BBI3BIBAIONINE  TUAPABIMYECKHE  yAapbl, CPEJACTBA  3alllUTHl  HAMOPHBIX
TpyOonpoBoaoB 1 obopynoBanust HC ot rugpasinnueckoro yaapa.

/8. BOJOBBINTYCKHBIE COOPYXKEHUS: Ha3HA4YCHUs, KiaccupUKaIus 10
KOHCTPYKIIMM U CINOCO0y MpeAoTBpAllEeHUsT OOpaTHOrO0 TOKa BOJABI IMPHU
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OTKJIFOYCHHSX HACOCHBIX arperatoB, YCJIOBHs TPUMEHEHHS Pa3JINYHBIX THIIOB
BOJIOBBINTYCKHBIX coopyxeHui (BBC).

79. BBC c 3amopHbIMH YCTPOMCTBAMH MEXaHUUYECKOTO JICUCTBUSMH:
yCIIOBUSI TIPUMEHEHHS, KOMIIOHOBKA, KOHCTPYKILHS, OIpPEACIEHHEe OCHOBHBIX
pa3MepoB, TUITBI 3aTIOPHBIX YCTPOUCTB.

80. BBC cudonHoro tuma: ycJIOoBUS TPUMEHEHHUS, KOMIIOHOBKA,
KOHCTPYKIUSI, OMNpEJEICHUE OCHOBHBIX pPa3MEpoOB, YCTpPOWCTBa Jisi CphbIBa
BaKyyMa.

81. BBC c nepenuBHOW CTEHKOW: YCIIOBUSI NMPUMEHEHHUS, KOMIIOHOBKA,
KOHCTPYKIIHS, OIIpe/ieJICHIEe OCHOBHBIX Pa3MepoB.

82. BcmomorarensHOE o0opynoBaHue u o0opyi0BaHUE,
oOecrieunBaroniee coocTBeHHbIe HY )6l HC: Ha3HaueHue, COCTaB.

83. MexaHnnueckoe 00OpyaOBaHHE: 3aTBOPHI ( OCHOBHBIC, PEMOHTHBIC,
aBapuiHBIC), COpOY/IEPKUBAIOIINE PEIIeTKH, HOIbEMHO-TPAHCIIOPTHOE
o0opy10BaHHE.

84. Bakyym-cuctema: Ha3Hau€HUE, COCTaB, MPUHIHUI  JCHCTBUA,
OTIpeJIeICHNEe OCHOBHBIX MTapaMeTPOB.

85. CucreMbl JpeHa)ka M OTKAYKU: Ha3HA4YCHHE, COCTaB, OIpPECIICHUE
OCHOBHBIX ITAPaMETPOB.

86. IlporuBomoskapHas CcuCTEMa: Ha3HAUYE€HHE, COCTaB, OIpEAeIICHUe
OCHOBHBIX TTapaMETpPOB.

87. T'mmpaBnuueckue W BOJHO-DHEPTETUUYECKHE PACUEThl MO TUIPOY3ITY
HC.

88. CmocoOs1 perynupoBanus nmogaun HC. [IpeumyinecTBa 1 HEAOCTATKH
pa3IMYHBIX CIOCOOOB PETYINPOBAHHUS.

6.2. Onucanune nmokasareseil 1 KpUTepueB KOHTPOJIS YCIIEBaeMOCTH,
ONUCAHUE IKAJ OLCHMBAHUSA

JIJist OTIeHKM 3HAHWW, YMEHUN, HABBIKOB U (POPMUPOBAHUS KOMIETEHIIUU TI0
JUCLUIUIMHE TMPUMEHSETCS TPaAULHAOHHAsA CHCTEMA KOHTPOJISI M  OLIEHKHU
YCIIEBAEMOCTH CTYJCHTOB.

[Ipu ucnonp30BaHUM TPAAULMOHHON CUCTEMBI KOHTPOJISI M OLIEHKHU
YCTIEBAEMOCTH CTYJIEHTOB JJOJKHBI ObITH TPEICTABIICHBI KPUTEPUU BBHICTABICHUS
OIICHOK T10 YEeThIPEX0aUTbHOU CUCTEME «OTIUIHOY, «XOPOIIIO»,
«YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO.

Kpurtepuu oueHnBanus pe3yJbTaTOB 00y4eHUSs

TabOmuma 7
Ouenka Kpurepun ouennBanus
Bricokuuit OLIEHKY «OTJIMYHO» 3aCITYKMBAET CTY/I€HT, OCBOMBIIMNIA 3HAHUS,
YPOBEHB «5» YMEHHMsI, KOMIIETEHIIUN U TEOpeTHUeCKUil MaTepuai 0e3 npoOenos;
(OTIM4HO) BBITTOJIHUBIINN BCE 3a/1aHUS, TPETYCMOTPEHHBIE y4eOHBIM IUIAaHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKNE HABBIKU
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po(heCCHOHATLHOTO MPUMEHEHHUS OCBOSHHBIX 3HAHHMH C(HOPMHUPOBAHBI.
Cpennnii ypoBEHb | OLIEHKY «XOPOIL0» 3aCTYKHBAET CTYACHT, TPAKTUIECKH MTOJTHOCTHIO
«» OCBOMBIIINI 3HAHUS, YMEHHSI, KOMIICTCHIIUN U TCOPETUYCCKUI
(xopor10) MaTepuai, yaeOHbIC 3aJaHus HE OICHEHBI MAaKCUMATbHBIM YHCIIOM
0a/I0B, B OCHOBHOM C(HOPMHUPOBAIT TPAKTHICCKHE HABBIKH.
[Toporossrii OIICHKY «Y/JA0BJIETBOPUTEIbHO)» 3aCTy)KUBACT CTYACHT, YACTUYHO C
YPOBEHB «3%» po0OeJlaMy OCBOMBIIUI 3HAHKS, YMCHHS, KOMITETCHITUN H
(YAOBIETBOPUTENH | TEOPETUUCCKUI MaTepuall, MHOTUE Y4eOHbIC 3a/1aHus 100 HE
HO) BBIIOJIHUJI, 1100 OHU OLIEHEHBI YHCIIOM 0ajIoB OJIM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaNIBHBIN | OLIGHKY «HEYIOBJICTBOPUTEIBHO» 3aCTY)KMBACT CTYICHT, HE OCBOMBIIUI
YPOBEHB «2% 3HAHHUS, YMCHUS, KOMIICTCHIIMU M TECOPETHYCCKHHA MaTepua, yuyeOHbIe
(HEYIOBJIECTBOPUTE | 3aJaHKs HE BBITIOJHUII, IPAKTHYECKHUE HABBIKU HE C(HOPMHUPOBAHBHI.
JIbHO)

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecnieuyeHre JUCHUIINHbBI

7.1 OcHoBHas JuTEpPaATypa

1 Amu M.C., bermsipoB JI.C. Hacockl u HacocHble cTaHiun.// YueOHuK. M.:
PI'AY-MCXA, 2015. -340 c.,

2- Yebaeckuit B.®., BumneBckuii Kongparees B.B. u np.: //Hacocel u
HacOCHbIE cTaHluu: M.: Arponpomusaart, 1989.-416c.

3. I'mapaBnuka U TUApaBIWYECKUE MAaIIUHBL. JIabOpaTOpHBIN MPaKTUKYM :
yueOHoe nocobue / H.I'. KoxxeBHukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [Ipanbii.

— Cankr-IlerepOypr :

Tekcr :

AJEKTpOHHBIN // Jlaub :

Jlanw, 2016. — 352 ¢. — ISBN 978-5-8114-2157-2. —
ANEKTPOHHO-OnOMMoTeunas cucrema. — URL:

https://e.lanbook.com/book/76272

7.2 IonosiHUTEILHAS JIUTEPATYypa

1- bermapos J1.C., Amu M.C., u ap. // I'uagpoTeXHUUECKHE Y3JIbI COOPYKECHUN
HACOCHBIX cTaHIUH. YueOHoe mocooue . M.: MI'VII, 2005. 128c.,
2-bernsipos J1.C., Anu M.C., u np. // T'uapomaiunsl. /YueOHoe nocodbue. M.:

MI'VII, 2004. 98c.,

3-bermapos /[.C, Kozmos JI. B., Anmu M.C.u np. / I'mapomammabel. YdyeOHOE
nocodue Njsi CTYACHTOB CEIhCKOXO3SHCTBEHHBIX BBICHINX YYEOHBIX 3aBEICHUU.
M.: MI'VTI, 2008. 186¢.,

7.3 HopmaTuBHbBIE IPABOBbIE AKThHI

1- CIT 31.13330.2012 Bogocuabxenue. HapyxHbie ceT U COOPY>KECHHUSI.

2- CII

ITOJIOXKCHUA
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3- CII 66.13330.2011 IIpoexkTnpoBaHHE U CTPOUTEIHCTBO HAMOPHBIX CETEH
BOJIOCHA0>KEHUS ¥ BOJOOTBEICHHUS.

8. [lepeuenb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTepHeT», HeOOXOAUMBIX VISl 0CBOEHM S JUCIHHUILIUHBI (MOYJIs1)

1.- DOnextponnsiii karanor Hayuno-Texuuueckoit bubmmorexu Kadenps c/x
BogocHaOxeHuss u BomoorBeneHuss PITAY-MCXA (http://isvov.ru) (cBOOOIHBII

JIOCTYII)

9. [lepeyeHb NPOrpaMMHOI0 o0ecnevyeHnsi U HH(POPMAIUOHHBIX CIIPABOYHBIX
cucreM (IMPU HEOOXOAUMOCTH)

1. www.consultant.ru Cnpasounas npaeoeas cucmema
«KoncynomanmlIIniocy.

Tabmuma 8
IlepeyeHb NPOrPaMMHOr0 0OecreYeHus

HaunmeHoBaHue
Ne paszjiena yuyeOHoi HaunmeHoBaHue Tun ABTO I'on
n/n AUCHUTITUHBI NPOrpaMMblI NPOrpamMmbl P pa3padoTKu

(MoxyJist)

[TapameTpsl HACOCOB, ABTOKa I'padpuueckas |  Autodesk 2011
JlonacTHbIe HACOCHI
XapaKkTepuCTUKU
JIOTIACTHBIX HACOCOB U
TpyOOIpoBOIa

1 Teopus mogoOust
JIOTIACTHBIX HACOCOB
KaBuramusg B
JIOTTIACTHBIX Hacocax
Jlpyrue TUIIBI HACOCOB
U BOJIOTOTbEMHHUKOB

BBenenue, oOrime Microsoft Office Pacuernas, Microsoft 2010
CBCICHUA O HACOCax, pa60Ta C
HACOCHBIX YCTaHOBKAX
M HACOCHBIX CTAHIIMAX.,
ITapameTpsl HacocoB
JlomacTHbIe HACOCHI
XapakTepucTUKu
2 | 7OmAcTHBIX HACOCOB U
TpyOoOIpoBOIa
Teopus nmogoOus
JIOITACTHBIX HACOCOB
Kasuramus B
JIOIACTHBIX HACOCaX
[pyrue Tvmsl HACOCOB
1 BOAOIOAHEMHUKOB

TabIuIaMu
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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

10. Onucanue MaTepUaJIbLHO-TeXHUYECKOH 0a3bl, HEOOXOMMOI 115
OCyILIeCTBJIEHHSI 00pa30BaTEeJIbLHOI0 MpoIecca Mo JUCHUIINHE (MOYJII0)

Tabmuma 9

Crenennsi 00 00ecne4eHHOCTH CIIENMAJTN3HPOBAHHBIMY AyIUTOPUSIMH,
KaOMHeTaMu, JJa00paTOPUsIMH

HanmenoBanue cemuajbHbIX

noMelleHuH ¥ MoMelleHuH 1J1s1

CaMoOCTOSITeJIbHOM padoThl (Ne
yueOHOro kopmyca, Ne ayiMmTopun)

OCHAIEHHOCTH CHEeNNAJILHBIX OMEIEeHN 1
MOMelIeHU V15l CAMOCTOATEIbHOI PadoThI

1

2

29/130

1. JTabopartopusIii crenn «HacocHas ycraHoBka 1» 2 mir.

(MuB.Ne 410124000602775 )

2. JIaboparopusrii crenn «HacocHast ycTaHOBKa 2» 2 mIT.

(MuB.Ne 410134000000156 )

3.JIaGoparopHusIit crenn «HacocHast ycTaHoBKa 3» 1 mT.

(MuB.Ne 410134000000157 )

4 JIabopatopusiii ctern «HacocHast ycraHoBKa 4» 1 .

(UuB.Ne  410134000000697 )

5. apte! 12 mit.

6. Jlocka menoBast 1 .

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

8. Kommeroreps! - 7 mt (uHB. NeNe 210134000000298,

210134000000299, 210134000000300,

210134000000301, 210134000000302, 210134000000303,

210134000000304 )

29/244

1. IMapter - 20 .
2. Jlocka menoBas - 1 mT.
3. MadopmannoHHbie CTEHAB - 28 mT

BubnuroTeka, YnTaNbHBIN 331 Kopyc 29,
1-pIii 5Ta)K, YUTAJIBHBIHN 341
bubnnoreka nmenu H.M. JKenesHosa,
JluctBeHHuyHas amies, 1. 2k1.

Oo6mexutrst KoMHATBI 4151 CaMOIIOATOTOBKH

11. MeToauveckue peKOMEHIAIUMN CTYA€HTAM 10 OCBOECHUIO UCIUILINHBI

Heab MeToAUYECKMX peKOMEHAANUI — HAYYUTh CTyAeHTa 3P(PEKTUBHBIM

npuemMaMm paboThl, MOMOYb MEPEHUTH OT JEATEIbHOCTH, BBIMOJHIEMON TOJ
PYKOBOACTBOM IPENOAABATENSA, K IAEATEIbHOCTH, OPraHU3yEeMOM CaMOCTOSITENBHO,
K 3aMEHE KOHTPOJIA CO CTOPOHBI MIPENOAABATEIIsl CAMOKOHTPOJIEM.

3aga4yu MeTOAMYECKUX PEKOMEH/IalHil.

Hayuutsh cTyaenra:

. paIlMoOHAIBHBIM TpUeMaM paloThl MPU M3YyYEHUU MaTepualia u
MIOJATOTOBKE U K CAAY€E DK3aMEHOB;

. 3¢ (HEKTUBHO UCTIOIB30BaTh KOHCYJIBTAIIUU TTPENO1aBaTENs,

. NPUMEHSTh KPUTEPUU OLIEHKH CAaMOOILICHKH TpU H3YyYCHUHU
Marepuana;

. PE3YNBTATHBHO pabOTATh C JTUTEPATYPOK;
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OcHoBHBIME  (popmMamMu  OOydeHHsI  CTYICHTOB  SIBIISIIOTCS  JICKIIHH,
NpaKkTUYeCKUue U JabopaTopHble 3aHATUSA, CaMOCTOsATeNbHas paboTa, U
KOHCYJIbTAIIUH.

Oouwgue npaguna u npuemvl KOHCREKMUPOBAHUA J1IEKUUIL

1. KoHcnekTupoBaHue JNEKUUNA BEIETCS B CHEIUAIbHO OTBEJACHHOW A
ATOTO TETPaaM, KaXIbli JHCT KOTOPOW [OJKEH uMeTh moist (4-5 cM) amns
JOTIOJTHUTENBHBIX 3aITUCEH.

2. HeoOxomaumo 3amuchiBaTh TEMY M IUIAH JIEKIHH, PEKOMEHIYEMYIO
JUTEPATYPY K TeMe. 3aluch pas3AesioB JIEKIHH JOJHKHBl HMMETh 3aroJjIOBKH,
M0/13ar0JIOBKH, KPACHBIE CTPOKHU.

3. Ha3BaHHbIEC B JICKIIUM CCBHUIKM Ha MEPBOMCTOYHHMKU HAJI0 MOMETHUTH Ha
MOJISIX, 9YTOOBI TIPH CAMOCTOSATEILHON paboTe HAWTH U BIIUCAThH HX.

4. B KOHCHEKTE JOCJIOBHO 3alMCBIBAIOTCS ONPEACIECHUS TOHSITHUM,
KaTteropui v 3aKkoHOB. OcTalbHOE JOHKHO OBITh 3aITUCAHO CBOUMH CIIOBAMHU.

5. Kaxgomy cTyaeHTy He0OXOAMMO BbIpaOOTaTh U  HUCIOJIb30BATh
JIOTTYCTUMBIE COKpallleHHust HanboJiee paclpoCTPaHEHHBIX TEPMUHOB U TIOHSTHM.

B KOHCIIEKT clienyeT 3aHOCUTh BCE, YTO MPENOAABATEIb MMUIIET HA JJOCKE, a
TaK)Ke€ PEKOMEHIyeMbI€ CXEMbI, TAOJHIIbI, JHATPAMMBI U T.]I.

6. [IpociymianHyto JIEKIIUI0O HEOOXOAMMO HE3aMEUIUTENIbHO MPOopadboTath,
YTO 3HAYUTEIBHO DJKOHOMHUT BpeMs U CIOCOOCTBYET JIyYIlIEMY YCBOCHHUIO
Marepuana.

MeToanyeckue peKoMeHAalUs 10 padoTe ¢ JUTEPaATyPOi

Ocoboe MecTo cpeau BUAOB CaMOCTOSATENIbHONW pabOThl 3aHMMAET padoTa ¢
JUTEPATYPOH, SBIIAIOMIASICS OCHOBHBIM METOAOM CAMOCTOSITEIBHOTO OBJIAJICHUS
3HaHusAMH. IlepedyeHp U 00BEM JUTEPATYpPhl, HEOOXOAUMOW [JII U3Y4YCHUS
nucuuiuinHbel Hacockl M1 HaCOCHBIE CTaHIMU, OMPENEISeTCs MPOorpaMMon Kypea u
JPYTUMHU METOANYECKUMHU PEKOMEHIALIUSIMU.

Bcio nurepatypy MOXKHO pa3fenuTh Ha YYECOHMKH U y4eOHbIE W
METOJMYECKHE TMOCOOUs, Hay4yHble MOHOTpadUyYeCKUe WCTOYHUKH, HAYyYHbBIC
nyOJMuKauy B MEPUOIUYECKON medatd. M3 HUX MOXHO BBIJCIHUTH JIUTEPATYPY
OCHOBHYIO (PEKOMEHyeMYI0), JOTIOTHUTENbHYIO U TUTEPATYPY [l yTiIyOJIeHHOTO
W3YUYEHHUS TUCIUTIIIUHBI.

N3yyenne AUCIUIUIMHBI CJENyeT HA4YMHATh C Y4YEOHHMKA, TOCKOJBKY
Y4eOHUK — 3TO KHHMIa, B KOTOPOW H3JIOKEHBI OCHOBBI HAyYHBIX 3HAHUU MO
OTNPEJETICHHOMY MpPEAMETY B COOTBETCTBUU C UEISIMU U 3aJayamMu OOydeHWUs,
YCTAHOBJICHHBIMH pa0oyeit mporpaMMoi U TpeOOBaHUSIMU JUAAKTHKHU.

ITpu pabote ¢ nuTepaTypoil peKOMEeHyeTCs:

- MEJIJIEHHO MPOYUTATh TEKCT, CTAPasCh MOHATH CMBICI U3JI0KEHHOTO;

- BBIJICJIUTH KJIFOUYEBBIE CJIOBA B TEKCTE;

- IOCTaPaThCs TIOHITh OCHOBHBIE UJIEH, TTOATEKCT M OOIIHIT 3aMBICEN aBTOpA.

- HE TEepsTh U3 BUAA OOIMMI KOHTEKCT W HE TMOTPYXKAThCS YPE3MEPHO B
JIeTalu.

-  TpPOBECTH  KPUTHYECKUH  pa3dop TEeKCTa C  MOCIEIYIONIUM
KOHCHEKTHPOBAHUEM.

- OTBETUTH MOCJIE NPOYTEHHUS HA BOIPOCHI, TOATOTOBIEHHBIE K TEKCTY.
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HemanoBaxxHyr0 poOJjb WIPAIOT 3aIlMCH, CHEIAHHBIE B IPOLIECCE YTECHHS
Marepuasia. OHU ABJISIIOTCS CEPHE3HBIM IMOJCIOPHEM B MOATOTOBKE K 3K3aMEHaM,
T.K. TMO3BOJIAIOT BKJIIOYATh INIYOMHHYIO MaMsTh U BOCIPOU3BOJIUTH COIECp>KaHUE
paHee MPOYNTAHHOW KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIOCO0A 3aIUCH:

a) 3alUCh MHTEPECHBIX, BAXXKHBIX JIA 3alIOMUHAHUS WM TOCIETYIOIIETO
WCITIOJIb30BAHUS MOJIOKEHUH U (PaKTOB;

0) mociegoBaTenbHAs 3allMCh MBICIEH aBTOpa, MO pas3zieiaMm, TjaBam,
naparpadgam kHurd. Takas 3amuck TpeOyeT TBOpUYECKOM mepepaboTKu
IPOYUTAHHOTO, YTO CIIOCOOCTBYET MPOYHOMY YCBOECHHIO COJEPKAHUS KHUTH;

B) KPAaTKO€ U3JI0KEHHE MPOYUTAHHOTO: COJNEPKAHUE CTPAHUL] YKIaIbIBAECTCS
B HECKOJIbKO (hpa3, COAEpKaHHE TJIaB - B HECKOJBKO CTPAHUI] CBSI3HOTO TEKCTA.
OTOT BUJ 3allMCU MpoIle, OJIMKE K MEPBOMCTOYHHUKY, HO IPU 3TOM TBOpUYECKas
MBICIIb YUTATEINsI TACCUBHEE, a IOATOMY YCBOCHHME MaTepuaa ciadee

BaxHOI cOCTaBIAIOIIEH HAy4HOIO M3AAHUS SIBIISIETCS CIIMCOK JINTEPATypHI,
Ha KOTOpPYIO ccbutaeTcsi aBTOp. IIpM BO3HMKHOBEHMM HMHTEpeca K KaKOM-TO
o0cyKaaemMol B TEKCTE Mpo0JIeMe BCEr/ia €CTb BO3MOKHOCTh OOPATUTHCA K 3TOMY
CIIUCKY.

Kouncyabranum sBisotrcs 3¢ddextuBHbIMU  dhopMmamu  oOyudeHus. OHHU
UCITOJIB3YIOTCS JUISl OKa3aHUs MOMOIIM CTYACHTaM IIPH MOATOTOBKE K TEKyLIEH U
UTOTOBOM AaTTECTALUU, JICKIUSAM, MPAKTUYECKUM M JTAOOPATOPHBIM 3aHATUAM, a
TaK)K€ HMHJMBHIYyalIbHOW padOThI MpEenojaBaTeisl CO CTYACHTAMH, >KEJIAIOIIUMU
yrayOJe€HHO U3YYHUTh MaTepual.

OcCHOBHBIE peKOMEHJAUMH [JIi OPraHu3aluM CaMOCTOSATEJIbHOM
padoThI:

- Iepel W3YYEHHEM HOBOM TEMBI MPOUAUTE «BXOJHOW KOHTPOJBY, YTO
MO3BOJIUT BBISIBUTH U YCTPAHUTh MPOOEIbl B 3HAHUSAX;

- IIPU O3HAKOMJICHMM C HOBBIM pa3JelOM Marepuaja OIpEAeIINTEe Ha
pelIeHe, KaKUX 3a7a4 OH HAIpPaBJIE€H B TEOPETUUYECKOM U NMPAKTHUYECKOM IUIAHE,
Ha Kakue Mpo(ecCHOHANBHBIX KOMIETEHTHOCTH OOpalleH, ¢ KaKUMU pa3zesiaMu
IPEABIAYIIEro MaTepuaia CBsA3aH;

- CHUCTEeMaTHuYecKH MpopadaThiBaiiTe Marepuajn ayJUTOPHBIX 3aHATHH (IO
KOHCIIEKTaM y4yeOHOW M Hay4YHOU JIUTepaType), BHITIOIHINUTE JOMAIIHUE 3aJaHus,
pacueTHO-Tpapuueckue paboOTbl M  YNPaXHEHUS, TOTOBbTE JOKIAAbl IS
BBICTYIUICHUA Ha CEMHHApax M NPAKTUYECKUX 3aHATUAX, TEMATUYECKHUX
JUCKYCCHUSIX U JICJIOBBIX UTPAX;

- PEryJsipHO MPOBOJUTE TEKYIIMI CAMOKOHTPOJIb MPOMIEHHOIO MaTepuaa,
MPUMEHSIS ISl 3TOTO BOIIPOCHI U TECTHI;

- UCIIOJIb3YWTE KOHCYJIbTALUK TIPENogaBatTes sl MOTyUYEHUs pa3bsiICHEHUN
IO CJIOKHBIM pazJie’aM MaTepHuala U TEKYIIEro KOHTPOJIs 3HaHUM;

- UCHOJB3yHTe KadeapanbHble METOJUYECKHE yKa3aHUs MO BBINOJHEHHUIO
CaMOCTOATEbHBIX JOMAIIHUX 33a/IaHAl, KypCOBOI'0 MPOEKTA U YIPAKHEHHUI;

[Ipu n3ydyennn nucuUIIMHBEI Hacochkl M HACOCHBIE CTAHIIMM HEOOXOIUMO
MOJIb30BAThCS PEKOMEHJOBAHHOW Kadeapoil OCHOBHOM H BCIOMOTAaTEIbHOU
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JUTEPATypOr, 3aJEeUCTBOBATb WHTEPHET-PECYPCHI: - CaWThl MPOU3BOAMTEIEU
HACOCOB, JIBUTATeNled U JIPYroro TUAPOMEXaHUYECKOTO O00OpY/IOBaHHUS, a TaKkKe
MPOEKTHBIX M HCCIENOBATEIbCKUX oOpraHu3anuii. OTBETUTh Ha BOIPOCHI
CaMOKOHTPOJIS, IPUBECHHBIEC B KOHIE KAXKJIOTO pa3/iesia U Ha TECTHI

Buowt u popmer ompadomxku nponyuyeHHbvIX 3aHAM UL

CryzneHT, IpOMyCTUBIINHN 3aHATHUSA, 0053aH 03HAKOMUTHCS C TEOPETHUECKUM
MaTepuaJioM IO TEME MPOMYLIEHHOTO 3aHATUS; NPEIBAPUTEIBHO BBIITOJIHHB
IPONYIIECHHBIM pAacyeT, NPUUTH Ha KOHCYJBTALMIO K MNPENOoJaBaTeNo Ul
IIPOBEPKH MPABUIBHOCTU BBIIIOJIHEHHOI'O pacyeTa.

12. Meroauveckue peKOMeHIANUM MPENOAABATEISAM 110 OPraHNU3alUU

o0y4eHus 10 AUCHUIIHHE
1. JIexkuu

Hcnons3yroTes caeayomne METObl, CpeACTBa U POPMbI 00yUYEHHUS:
1. Memoowt 06yuenus. B nporecce 4YTeHUs JEKIIMU HEOOXOAUMO IIPUBJIEKATh
CTYJIEHTOB aKTUBHO IPUHUMATh YYaCTHUE B YCBOCHUU U TOHUMAHHS MaTepuana,
3a/1aBasi BOMPOCHI U KOMMEHTUPYSI OTBETHI CTYJICHTOB.
a) no xapaxkmepy no3HaeameabHOl 0eaAmeabHOCMU.

- PEIPOAYKTHBHBIMN,

- IPOOJIEMHBIH.
0) no ucmoyHuKy 3HaHUIL.

- CJIOBECHBIH,

- HarJIAIHBIA (CXEMBbI, PUCYHKH, MOJICIIU, IPE3CHTAIIUN ).
Konmponw yceoenus ocylmieCTBISETCS IyTEM MPOBEAEHUS SK3aMEHa.

2.IlpakTruyecKre 3aHsITUA
[IpakTyeckue 3aHiaTHS MO AUcCUUILIMHE Hacockl M HacoCHbIE CTaHIUU
HarpaBjeHbl Ha (GOPMHUPOBAHUE Y CTyACHTa MPO(ECCHOHATBHBIX KOMIETEHIUH,
BKJIIOYAsl TMPUOOpETeHMs] 3HAHWUW, HABBIKOB W yMEHUH B  TPOEKTHO-
U3BICKATEIbCKOM, MPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM, OpraHu3alOHHO-
YIIPABJIEHYECKON U HAYYHO-UCCIIEA0BATEIIbCKOU JIESITEIbHOCTH.

[IpakTyeckne 3aHATHS, LUEIbI0 KOTOPBIX SIBISIETCS 3aKPEIUVIEHUE W
yrayOneHue 3HaHWW, TOJYyYEHHBIX B JIGKIIMOHHOM Kypce, IIeiecooOpa3Ho
MPOBOAUTH TAKXKE C UCTIOJIb30BAHUEM DJIEMEHTOB MPOOJIEMHOTO METO/1a OOYUCHUS.
[Ipu UCroaB30BaHUM 3TOrO METOIA IPEMOAABATENb, BXOI€ U3JIOKEHUSI MaTeprala,
CTaBUT Mpo0seMy, GOpMYIHPYET MO3HABATEIIBHYIO 33/1auy, a 3aT€M, COBMECTHO CO
CTYJACHTAMHU PACKPBIBAET CUCTEMY J0KA3aTeJIbCTB, CPABHUBAET PA3JIMYHBIC TOUKHU
3pEeHHS U TMOJX0JIbI, TOKAa3bIBAECT CIOCOO pelieHus MocTaBieHHON 3agaun. [Iytem
MMOCTAHOBKM TIIATEIBHO MPOJYMAHHON CUCTEMBbI BOIPOCOB MOJABOJUT CTYAEHTOB K
MOHMMAHUIO HOBOTO MaTepHalia WIH MPOBEPSET YCBOCHHE UMHU YK€ HU3YUEHHOTO.
Bompockl  gomkHBI  OBITh  KpPaTKUMH,  YETKHUMH,  COJEP)KATEIbHBIMHU,
chOpMyIMPOBAHHBIMUA TaK, YTOOBI 3aCTaBISIM CTyAeHTa aymaTh. He ciemyet
CTaBUTh JBOWHBIX, [IOJCKA3bIBAIOIIMX BOMPOCOB WJIM HATAJIKUBAIONIMX Ha
yrajgplBaHue OTBeTa. Takxke He cieayer G(OpMyIUpOBaTh albTEPHATHUBHBIX
BOIIPOCOB, TPEOYIOMIUX OJHO3HAYHBIX OTBETOB THMa “ma” wim “Her”’. Hampuwmep,
IIPY PACCMOTPEHUH BOITPOCA O MECTOMOJIOKEHUU 3aHUSI HACOCHOW CTaHILIMU BIOJIb
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TPacchl BOAOIIOAAYM, PENOAABATENb CTABUT IIEPE] CTYICHTAMU IIO3HABATEIbHYIO
3agauy — «Kakue dakropel cienyer  yduThIBaThb I[P ONPEIECIECHUU
MECTOIIOJIOKECHHS 3aHUsI HACOCHOM CTaHUMHU?». 3aTeM CpAaBHUBACT DPA3IMYHBIC
BapUaHTbl  MECTOINOJIOKEHMsSI  3JaHusl  (BONM3M  BOJOMCTOYHUKA, BOJIM3U
BOJIOIIPUEMHHUKA WJIK MEXAY HUMH), IyTEM IOCTAaHOBKH TIIATEIBHO MPOyMAHHON
CUCTEMBI BOINPOCOB IMOJBOAUT KX K IOHHMMAaHUIO (DaKTOPOB, BIUSIOLIMX Ha
pelIeHUs IOCTABJICHHOM 3a/1a4H.

PenponykTHBHBIN METOJ MPOBENECHMS 3aHATHS, CYTh KOTOPOTO
COCTOMT B HM3YYEHUM MaTepHalia Ha OCHOBE oOpa3la WM IpaBujia M HOCUT
ANTOPUTMUAYECKUN XAPAKTEP, T.€. BBIIOJIHIETCSA IO HHCTPYKIUAM, IIPEAIUCAHUSIM,
IIPaBUJIaM, CJIEAYET UCIOJIB30BATh TOJIBKO MPH U3JIOKEHNUN MaTeEpHUaia, UMEIOIIETO
CIpaBOYHbIN XapakTep. OAHAKO W B TOCJIEIHEM Clydae CleIyeT OOpaTHTh
BHUMAaHHE CTYJEHTOB Ha (U3MYECKYI0 NPUPOAY SBJICHUS TOHW WM HHOU
PEKOMEH/Ialluu, BEIMYMHBI HOPMATUBA, K03 uirenTa u ap.

XKenarenbHo HOOUTHCS, YTOOBI Ha MPAKTUYECKUX 3aHITUSX CTYACHTBI
UMENHU KOHKPETHBIN y4eOHHUK WM MOCcOOHe, TJe COAEPKUTCS MaTepuall JTaHHOTO
3aHATUA. B Xone 3aHsATHS, mocie OObSACHEHHUs MIpenojaBaTelis, Le1eco00pa3Ho
IIOIIPOCUTh  CTYAEHTOB BHMMATEIbHO O3HAKOMWUTBCA C  HIUIIOCTPALMAMU,
MOSICHAIOIIMMH KOHCTPYKIIMIO PEAJIBHOIO HAcOCa, HACOCHOW CTaHLIMM, IIOCJIE YETO,
3a/1aBasi COOTBETCTBYIOIME BOIPOCHI, BBIICHUTH, KaK YCBOE€H Marepuain. OnbIT
PUMEHEHUS TOJO0OHON METOMKH MMOKA3BIBAET, YTO CTYJAEHTHI YACTO HE JAl0T ce0e
Tpy/Jla BHUMATEJIbHO Pa300paThCsl HE TOJIBKO B JIETAISAX KOHCTPYKLIMH, HO JaXKe U B
npuHuune €€ padotel. [lone3HpIM, OKa3bIBAE€TCS JaTh 3aJlaHUe CTyJCHTaM HaWTU B
y4eOHHUKE OTBET Ha KOHKpPETHbIM Bompoc. PaboTa ¢ KHUrOW B ayJuTOpuu B
U3BECTHOM CTEMEeHW U30aBJII€T MHOTUX CTYIAEHTOB OT «KHUTOOOSI3HW», Na€T
ONPEIEIIEHHBIA HABBIK YTEHUS YEPTEKEN.

3.JlaGopaTopHue 3aHITHS

JlaGoparopubie 3aHsATHS 10 aucuuruiiHe Hacocbl M HACOCHBIE CTAHIIMU
HarpaBjeHbl Ha (OPMHPOBAHUE Y CTyAEHTa MPOQPECCHOHANBHBIX KOMIICTCHIIUM,
BKJIIOYAsl TMPUOOpETeHMs] 3HAHWUW, HABBIKOB W yMEHUH B  IPOEKTHO-
M3BICKATEIBCKOM, IIPOU3BOACTBEHHO-TEXHOJIOTHYECKOM, OpTraHu3alMOHHO-
VIIPABJICHYECKON W HAYYHO-UCCIICI0BATEIIBLCKON JIEATEIIbHOCTH

JlaGopaTopHbIe 3aHATHUS SABISIOTCS CBSI3YIOIIUM 3BEHOM TEOPHUH U MTPAKTUKH.
OHU MO3BOJISIOT YIIIYOUTh U 3aKPENUTh TCOPETHUUECKUE 3HAHMS, MOJTydaeMble Ha
JEKIHUSIX, TPOBEPUTh HAYYHO-TCOPETUUECKHE IOJOXKEHUSI SKCIEPUMEHTAIBHBIM
myTeM, BBIpaOOTaTh Yy CTYJICHTOB TMPAKTUYECKUE YMEHUS U  HaBBIKHU.
OAHOBPEMEHHO OHH SIBIISIIOTCS 0a30¥l 17 HAy4YHO-MUCCIEA0BATEIbCKOM pabOThI
CTYJCHTOB.

JlabopaTopHbie pabOTBI JOJDKHBI TEMaTHYECKH CJIEIOBAaTh 3a
OTIPEJICIICHHBIMU pa3fiejlaMu TeopeTudeckoro kypca. Ocoboe BHUMaHUE TIPH
MPOBEICHUH JIAOOPATOPHBIX TPEMOJABATEI0 CIEAyeT YACIUTh BOMPOCAM,
HaIMpaBJICHHbIM Ha TOHMMAaHUE CTYJACHTAMH WX HEOOXOJAMMOCTH [Jisi CBOCH
CIIELIMAJIbHOCTH, HAa HX CBI3b C TEOPETHUYECKHMM MATEPUAJIOM, HA YSICHEHUE
(bU3UYECKUX MPOIIECCOB U CETaHHBIC 00YJaeMbIM BBIBO/IBI.
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CTyneHThl JOJDKHBI 3apaHee CaMOCTOATEIbHO TOATOTOBUTHCS K
nabopaTopHOil paboTe ¢  HUCIOJIb30BAaHMEM YKA3aHHOW  IpernojiaBaTesieM
JUTEPATYPHL: YUYCOHUKH, JEKIUHU, METOAUYECKUE yKa3aHUs. [10ArOTOBUTH OTBETHI
Ha KOHTPOJBHBIE BOMPOCHI, MPEAJIOKEHHBbIE IMpenojaBaTeieM K JIaHHON
naboparopHoit pabdore.

[lepen mpoBeneHreM 1ab0OpPaTOPHBIX padOT MPENoiaBaTesib MPOBOIUT
NOAPOOHBIH HMHCTPYKTXK IO TEXHUKE OE€30MaCHOCTH, M KaXAbIH CTYJIEHT
pacnuChIBAa€TCS B CBOEM JKypHaJ€ O €ro mnojiydeHHH. JlOMyCK CTYIEHTOB K
MPOBEJCHUIO JIaOOpaTOPHOU PabOTHl MPOU3BOAMTCSA IMOCIE MPOBEPKU YCBOCHUS
MOCJIEIOBATEILHOCTH IPOBEACHUS JIA0OPATOPHOM pabOTBl M KOHTPOJIBHBIX
BOIPOCOB, YKa3aHHBIX B 3aJJaHUH, BKJIIOYas MIPaBUIa TEXHUKH 0€30MaCHOCTH.

[IpenonaBarens MAOMHKEH THIATENBHO OPraHU30BaTh MPOBEICHUE
1abopaTopHOil pabOTHl M TNPUHUMATh BCE MEPhl K Pa3BUTHUIO Y CTYACHTOB
CaMOCTOSITEIbHOCTH, WHUIIUATUBBI U TBOPUECKOI'O MOAX0J1a MIPU €€ BBIIOJIHEHUH,
OKa3blBaTh MM B HEOOXOJUMBIX CJIy4yasx IIOMOIIb, HO HE OTpaHWYMBas HUX
CaMOCTOATENbHOCTh. ClIeIUTh 3a MPaBUJILHBIM HCIIOJIB30BAHUEM ammaparypsl,
npuOOPOB, MHCTPYMEHTA, TOUHBIM BBIMOJIHEHUEM CTYJCHTAMU MPABHII TEXHUKHU
0e3omacHOCTH U 3PHEKTUBHOCTH UCIIOIB30BaHMSI Y4E€OHOTO BPEMEHHU.

JIaGoparopubie paboTel mo aucuuiuHe Hacockl M HacocHble
CTAHILIUU JIOJKHBI 00€CIIEYUTh 3HAKOMCTBO CTYIEHTOB C COBPEMEHHBIM HACOCHBIM
00Opy/IOBaHUEM, C KOHCTPYKIHMEH pa3IuYHBIX THUIIOB HACOCOB, TEXHOJOTHEH
3aIlyCKa HAaCOCHBIX arperaToB B paboTy. A Takke U3MEpPUTENbHON annaparypou u
npubopamMu  (BakyyMMeTpaMu, MaHOMETpaMH, pacxoJOMepamu,), MeToAaMu
U3MEpEHH, METOIMKaMHU MTPOBEICHUS UCCIEAOBAHUM, , U.T.JI.

- CTyneHTaM KaTeropu4ecky 3anpemaercs:

1. CaMOCTOSITENNBHO BKJIIOYATh JIAOOPATOPHBIA CTEH]l U OCTAHABIIUBATH €rO
pabory.

2. OcMaTpuBaTh WIK U3y4aTh JaOOPATOPHBIN CTEHM, KOTOPbII HE OTHOCUTCS
K TEME TEKYLIUX 3aHATUH.

3. OTKpbIBaTh WM 3aKPbIBATh 3aJBM)KKH, KpaHbl Ha CTEHJE, BKIIOYATh U
OTKJIFOYATh MPUOOPHI U 000PYIOBAHHE.

4. Tlepemematrh y37bl W JC€TaJd YCTAaHOBKH, DPa30MpaTh W HEIITATHO
UCIIOJIb30BATh €€ 3JIEMEHTHI.

5. [logxoauTs K pacpeaenUTENBHOMY JJIEKTPOLIHUTY .

6. Ilokupmate J51abopaTOpUI0 HACOCOB M HACOCHBIX YCTAaHOBOK 0e3
paspenieHus

npenojaBartess Wid 3aB. JabopaTopuei.

3amura SBISETCA 3aBEPILAIOIIMM STAallOM B MPOBEICHUU J1a0OpATOPHOU
paboTel. OOBIYHO OHA MPOWCXOIUT B BHUIE OTBETOB CTYJCHTOB Ha BOIPOCHI
npenojaBarens. CTyIeHT, BRIOJHUBIINNA U 0(POPMUBIINI TaOOpaTOPHYIO padoTy,
noryckaercs K ee 3amure. OH T0JDKEH YMETh: 0TBeUaTh Ha KOHTPOJIbHbIE BOMPOCHI
0 SKCIEPUMEHTAIBHOW W TEOPETHYECKOM YacTH paboThl; JEMOHCTPUPOBAThH
npuemMbl pabOThl HAa YCTAHOBKE, TMOSCHSTH BBIOPAHHBINM CmOCOO0 00padoTKU
pe3yJIbTaTOB SKCIIEPUMEHTOB U 0OOCHOBBIBATH ClI€JIaHHBIE BBIBO/IBI.
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IIpenogaBarenb OLEHMBAET OTBETHI CTYACHTA W IIPOCTABIAET PE3YJIbTAT
3alUThl B (hOpME 3aueTa — 3a4TEHO / HE3aUTEHO.

IIporpammy pa3zpadorai (n): -

: Cymixo B.B. nomienr, k.1.H -7 Fotag
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PEIIEH3USA
Ha pa0do4yro nporpammy aucuumnanabl Hacocsl 1 HacOCHbIE CTAHIIUM
OIIOII BO no nanpasiaennio 08.05.01 CTpourte/ibCTBO YHMKAJbHBIX 31aHUI
U COOpY KeHuH, cnenuaan3anusa CTPOUTeJIbCTBO TMAPOTEXHUYECKUX
COOPY’KEeHHM MOBBHIIIEHHOH OTBETCTBEHHOCTH (KBAJU(PUKANNUSA BHIITYyCKHUKA —
HHKEHEP-CTPOUTEJIb)

[TyenkuapiM  Buxtopom BrmamumupoBuuem , mpodeccopom kadenps
Menuopanuu U pekyiabtuBanuu 3emenb, OI'BOY BO PIAY-MCXA wumenu
K.A.TumupsizeBa, JOKTOPOM TEXHMUYECKUX HAyK (Jajgee Mo TEKCTYy PEIEH3EHT),
IpoBeJeHa peleH3us paboyeil mporpammbl TUCHUIUIMHBEI Hacockl M HacocHbIe
craniuu OIIOII BO no nanpasnenuto 08.05.01 CtpourtenbcTBO YHHMKAJIBHBIX
30aHMI U COOPY’KeHUI, HAanpaBJeHHOCTh CTPONTENbCTBO THAPOTEXHUYECKHUX
COOpY:KeHMii MOBBINIEHHOI 0TBETCTBEHHOCTH, (CIICIMAINTET) pa3padOTaHHO! B
OI'bOY BO «Poccuiickuii rocy1apCTBEHHBIN arpapHbiii yHUBepcuter — MCXA
umenn K.A. TumupszeBa», Ha Kadeape c/X BOAOCHAOKEHUS, BOIAOOTBEACHUS,
HACOCOB M HACOCHBIX cTaHUui(pa3paboruuk — Cymko B.B..njouent k.T.H.)

PaccMOTpeB IpecTaBIeHHBIE HA PELICH3UIO MaTEPHUAIIbI, PELEH3EHT IPUILEI
K CIEAYIOIIHUM BBIBOJAM:

1. TlpenwsBrnennas paboyas nporpamma aucuumuinabl Hacocbl 1 HacOCHbIE
cranuuu (nanee no tekcry lIporpamma) coomeemcmeyem tpedboBanusim @I'OC
no HampasieHuro 08.05.01 CrpouTenbCcTBO YHMKAJBHBIX 3AaHUH U
coopyxkenui. [Iporpamma codeporcum Bce OCHOBHBIE PA3LEIbI, COOMEENCHBY e
TpeOOBAHMSIM K HOPMATUBHO-METOJUYECKUM JOKYMEHTaM.

2. IlpencraBmennas B  Ilporpamme  akmyanvnocms  yaeOHOU
qucuuiuinHbel B pamkax peanuzauuu OIIOII BO wue noodnescum commenuio —
JUCIMIUIMHA OTHOCUTCSI K 4acTH, (popMHUpyeMOl ydacTHUKaMU 0Opa30BaTEIbHbIX
oTHoIIeHu# yueoHoro mukiaa — b1.B.10

3. [IpencraBnennsie B IIporpamMme wyenu IUCHMILUIUHBI COOMBEmMCmMEVIOm
tpeboBanusiMm PI'OC wnampaienus: 08.05.01 CrTpouTeSbCTBO YHUKAJIbHBIX
30aHUU M COOPYKEHUI.

4. B cootBetrcTBuu ¢ [Iporpammoii 3a nuctmmivaoit Hacocsl u HacocHbIe
CTAHUMHU 3aKperieHo 3 komnemenyuu. lucuumivmHa Hacockl M HacocHble
CTAaHUMM U TnpeacTaBieHHas [lporpamma cnocobna peanuzosamb UX B
OOBSBIIEHHBIX TPEOOBAHUSX.

5. Pezynomamut ob6yuenusn, npeacraBieHubie B [IporpaMMe B KaTeropusix
3HATh, YMETh, BIAAETh coomeemcmayom cneupuKe U COIECPKAHUIO JUCIUTUTHHBI
U 0eMOHCMPUPYVION 803MONCHOCHb TIOTYUEHHUSI 3asBJIEHHBIX PE3YJIbTaTOB.

6. O0mas Tpyao€MKoCcTh auciuiUinHbl Hacochbl M HACOCHbIe CTAHIIUM
coctaBisieT 4 3a4éTHbIx equHuibl (144 gaca).

7. Nudopmaruss 0 B3aMMOCBSI3M HW3Y4YaeMbIX JUCIUIUIMH KW BOMPOCAM
UCKJIIOYCHMsI JyONUpOBaHUS B COJACPKAHUM AMCLUUIUIMH coomeemcmeyent
nercTBuTenpbHOCTU. Juciunnuaa Hacochl 1 HaCOCHbIE CTAHUIMU B3aMMOCBS3aHa
c apyrumu guciummHamu OIMOIT BO u YyebHOro miana mo HampaBlICHUIO
08.05.01 CTpouTeabCTBO YHHKAJbHBIX 3JAHUH H COOPY:KEeHHMI 1 BO3MOKHOCTh
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nyOnupoBaHUST B COACPKAHUM OTCYTCTBYeT. IlOCKONIbKY AHMCHMIIIMHA HE
peaycMaTpuBaeT HaJIUYUE CHEIUANIbHBIX TPEOOBaHUN K BXOJHBIM 3HAHUSM,
YMEHUSIM U KOMIIETEHIIUSM CTYACHTA, XOTSI MOXET SIBJISATHCS MPEAIIeCTBYIOMIEH
JUTSL CTIEMATIBHBIX, B TOM YKCJIE MPOPECCUOHAIBHBIX JUCITUIUINH, UCIIOJIb3YIOIIHNX
3HAHMS B 00JIACTU THIPABIUKHU, MATEMAaTUKHU B MPOPECCUOHAIBHON JESITEIIbHOCTH
OakanaBpa 1o JaHHOMY HaIpaBJICHUIO MOATOTOBKHU.

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

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

10.Bunpl, comepkaHne © TPYAOEMKOCTh CaMOCTOSATEIBHOW PpabOTHI
CTYJIEHTOB, TIpejacTaBlieHHbIe B lIporpamme, coomeemcmeyiom TpeOOBaHUSAM K
MOJITOTOBKE BBIMYCKHUKOB, coaepxamumcs Bo ®I'OC BO nanpasnenus 08.05.01
CTpouTeJIbCTBO YHHKAJIBbHBIX 3IaHUI U COOPYKeHU I

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

dopma MPOMEXKYTOUHOTO KOHTPOJIS 3HAHUN CTYAEHTOB, NPEAYCMOTpPEHHAs
[TporpamMmoii, ocymiecTBisieTcs: B (popme 3aueTa ¢ OLIEHKOW, UTO coomeemcmayem
CTaTyCy IWCHUIUIMHBI, KaK IUCHUIUIMHBI YacTd, (HOpMHpyeMON ydacTHUKaMU
oOpazoBaTeabHbIX OTHOIICHUH ydeOHOoro mnukia — b1.B.10 ®I'OC nanpasieHus
08.05.01 CTpouTesibCTBO YHUKAJIBbHBIX 31aHUN U COOPY/KeHMH.

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, MEPUOJUIECKUMH U3TAaHUSIMU — () UCTOYHUKOB
CO CCBUIKOM Ha 3JEeKTpOHHbIE pecypcbl, MHTepHeT-pecypchl — 0 HCTOYHMK U
coomeemcmgyem TpeboBanusiM ®I'OC nanpasnenus 08.05.01 CtpourtenbcTBo
YHUKAJIbHBIX 3JaHUH U COOPYKEHUH

14 MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNEe TUCIUIIIUHBI COOTBETCTBYET
cnenduke gucHuiuHel Hacochbl M HAacOCHbIEe CTAHUMM H OOecTieurBaeT
UCTIOJIb30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIE WHTEPAKTUBHBIX
METOJI0B 00YUYEHUSI.

15.MeTtonuyeckue  peKOMEHAAIMM  CTyJ€HTaM W METOAMYECKHE
PEKOMEH/IallNHY TIPETIOIaBaTeNsIM TI0 OpraHU3aIluy 00yUeHUS TI0 JUCIUILTHHE 1al0T
npeacTaBieHne o cnenuduke odydenus mo aucuumiiuHe Hacochl m HacocHble
CTAHIUM.
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OBIIUE BBIBO/IbI

Ha ocHoBaHMM mpoBeIEHHON pELEH3UH MOXKHO ClIeJaTh 3aKIIOUYEHHE, YTO
XapakTep, CTPYKTypa U cojJiep:kaHue pabouel mporpaMMbl AUCHUIUTMHBL Hacocsl u
HacocHble ctanmuu OIIOII BO no nanpasnenuto 08.05.01 CrpoutenbcTBo
VHUKaIbHBIX 3JaHUM W COOPYKEHUU, HampaBlIeHHOCTh CTpPOUTEIBCTBO
THAPOTEXHUYECKUX COOPY>KEHHUI MOBBIIIEHHON OTBETCTBEHHOCTH (KBaJIM(pUKAIUS
BBITYCKHUKA — CIEUUanucT), paspadoranHas Cymko B.B. mnomenTom, K.T.H.
cootBeTcTByeT TpeboBanmsim @OI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM
HSKOHOMHUKH, PBIHKA TPYyJa U MO3BOJUT NpU €€ peain3alii YCIEeIHO 00eCneYnTh
(dbopMupOBaHUE 3asABIEHHBIX KOMIIETCHLIUH.

Penensenr: [Tuenkun B.B., mpodeccop xadenpbl Menuopalud ¥ peKyJIbTHBALUH
3emesib DI'BOY BO «PTAY-MCXA umMm. K. A. Tumupsizeay,

JNOKTOP TEXHHUYECKHUX HayK
« 24 ». 0 2020r.
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