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Paboyass nporpamMma Y4eOHOW IUCLIUAILIMHBL «Hacocel W HacOoCHBIE CTaHLUK»
COCTABIICHA HA OCHOBE TpeOOBaHHH (efepanbHOro rocyIapCTBCHHOTO 00pa3oBaTeNEHOrO
cTaHmapTa  Bblcliero oOpa3oBaHWs 110 HaNpPaBICHHIO  TIOArOTOBKH 20.03.02
«IIpupo006yCTPOACTBO M BOIOINONB30BAHKE», B COOTBETCIBMM C yueOHBIM ILJIAHOM,
yTBEPKIEHHBIM YYEHBIM COBETOM YHHMBEpPCUTETA B 2016 r. o npodumo «Menropaius
peKyJIETHBALKSL U OXPaHa 3EMENb», ISl O9HOH 00ydeHUsI.

PaccMoTpeHa Ha 3acefanui Kadenpsl, mpotoxon Ne 1 ot 13 cenrsiops 2016r.

3aB. kKadenpon
K.T.H., IOLIEHT e C.A. IaBinos

Ono6pena Ha 3aceaHuK METOUYECKOH KoMUCCHU (aKyIbTeTa NpUpPo1000yCTPOHCTBA,
nporokon Ne 1 oT «26 » centsabps 2016 r.»

[pencenaresb METOAMYECKOH KOMUCCHHM
K.C.-X. H., CT. IIperoiaBareiib = — A.B. boiiko

CocraBHuTENb:
K.C.-X..H., IOIICHT ﬁ;}g A.B. CxpuIHuK
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JlucT BHECeHHsI JOTIOTHEHHH U H3MeHeH!ii B padovyIo nporpaMmy y4eOHoi
AucuUInEbI «Hacoebl H HACOCHBIE CTAHIIUMN

Ha 201_€ - 201 yueGupiii roa
PaBouasi nporpaMma rnepecMoTpeHa Ha 3acelaHuu
kadenapsl, npotoken Ne o1 200 _r

B pabouyro nporpamMMy BHOCATCA CIEAYIOLIHE

M3MEHEHUS
1. M{W & rice COrZ

Ha 201—_7- - ZOIL yueOHBI roa
PaGouas nporpaMMa NepecMOTPeHa Ha 3acelaHHn
kadenpel, npoTtokoa Ne ot 201 _r.

B pabouyio nporpaMmy BHOCATCS ClEYHOIITHE
HM3MEHEHMA:
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CocTaBuTe M W3MEHEHUH @HBHHﬁT
K.c.-X.H.. A0LIEHT e A.B. CKpunuuk
yHEHax CTeneHb, 10AKHOCTE AOZTHECH ﬁ H.O. amuans
YHEHAA CTENEeHE, JOMMHOCTH NOANKCH H.O. Damiuniua
3aB. kadeapoit
K T.H.. IOUeHT .ﬁffﬁ%/f C.A. IMapnor
yUeHas CTENneHL, YHeHos 38aHne nonFics H.O. damuans

3.
4.
3
CocTaBUTENH M3MEHEHHH 0 ﬂHeHT;I;

X, @K 8 U neis,
YUCHAR CTENEHE, JONKHOCTL rloqm\&; « B0 davinns
YHEHAA CTENEHD, JOKHOCTE MOATUCEH .0, Daminits

3aB. kapenpoi 17
L C.A. INaBnos

<
YUEHAR CTENeHL, YHEHOE 3BAHHC noLHuce H.O. Pamunun

Ha 201 - 201__ y4eOHbIii rog
PaGouas nporpaMma nepecMOTPEHa Ha 3acelaHuu
Katenpsl, npoToko Ne or 201 r.
B pabouyto nmporpaMmMy BHOCATCS ClIGyIO1ILUE
M3MCHEHHS:
L.,

|

CocTaBuTesii W3MEHEHUH U TONONHEHHIH:

Ha 201 - 201 yueOHblii ron
PaBouas mporpaMma MepecMoTpeHa Ha 3acelanmi
Kagenpsl, npotokon No oT 201 r.

B pabouyio nporpaMmy BHOCATCA CAEAYIOLIHE
W3MEHEHHSA:
L.

CocTaBuTeNIH H3MCHEHHH W ONOJIHEHNH:

YHEHAA CTENEHb, TOKHOCTE NOANHEE H.O. damunug Y4€Had CTENeHb, A0NKHOCTE MOATNHCE H.O. Damunus
YHENas CTenenn, JOMKHOCT b NOANHCE H.O. hamunus YUCHAs CTEMEHb, TOMKHOCTh HOINHCEH H.O. ®avumis
3aB. kadenpoii 3as. kadenpoit

YHCHAR CTENEHL, YUeNDe 3BaHHe NONIHCE H.0. Damunus YUEHaN CTENEHb, YHEHOE 3BAHHE MOANHCEH H.O. damuans




Ilesin ¥ 3a4a4YM JUCHUILIMHBI

Heas gucuuniauHbl — GOpMUPOBAHUE Yy CTYJICHTOB KOMILJIEKCA OCHOBHBIX CBEICHUN

0a30BBIX TMOHATANA O THAPOTEXHHUYECKOM Y3JI€ MAIIMHHOTO BOJOMOJbEMA H
AJIEMEHTaxX BXOAIIUX B €ro cocraB. JlaTh 3HaHMSA IO OCOOCHHOCTSIM HAaCOCHBIX
CTaHIIMM CHUCTEM BOJOCHAOKEHMS M BOJOOTBEIECHUS M CIIOcOOaMH IOJa4d BOJIBI,
yAeNsisi OCHOBHO€ BHMMAaHUE W3YYEHUIO KOHCTPYKIIMNA pPa3IUYHBIX TUIIOB 3JaHUN
HACOCHBIX CTAaHIMH CHCTEM BOJOCHAOKEHHUS M BOJOOTBEICHUS M OCOOCHHOCTSIX
000py/I0BaHUS TaAKUX CTAHIIUMN.

3agavyu AMCUMIIMHBI — CTYICHT JOJIXKEH:

W3YYUTh TIPUHIUI JIEHCTBUSA H KOHCTPYKIMH PA3JIUYHBIX THIIOB HACOCOB
MPUMEHSICMBIX B BOJTHOM XO3SIHCTBE;

U3YYHUTh TCOPHUIO ABMKCHHUS KUJIKOCTH B KaHajaxX pabodnx OpraHoB HAcOCa,
U3YYHUTh THAPOMEXaHWYECKOE U DHEPreTHYeCKoe O0O0OpYJOBaHHE HACOCHBIX
CTAHIIMIA: HACOCHI, JIBUTATEIIN, BCIIOMOTaTeIbHbIC arperarsl,

03HAKOMHTCS ¢ TPEOOBAaHUSAMH, MPEIBIBISICMBIMA K HAIOPHBIM M BCACHIBAIONTUM
TpyOOIIpPOBOIAM,;

O3HAKOMHUTCSI C TMPHUHIMIAMH MPOSKTUPOBAHMS THUIPOY3JIOB HACOCHBIX CTAHIIUN
CHCTEM BOJIOCHA0KEHUS M BOJIOOTBE/ICHUSI.

BocnurtarenbHOM 11e/IbI0  JUCHUIUIMHBL  SBISETCS (OPMUPOBAHUE Y CTYIECHTOB

IIMPOKOTO HAYYHOIO KPYyro3opa, TBOPYECKOrO IOAXOJA IMPU OCBOCHHHM H3y4aeMOTO
MaTepHalia, a Tak K€ CIIOCOOHOCTH MCHOJIb30BaTh HOBEUININE JOCTHXKEHHSI TEXHUYECKOTO
mporpecca, oBiajeBasi CBoel mpodeccuei.

MecTo aucuuminHbl B ctpyKkrype OIIOII BO

I[I/ICI_II/IHJ'II/IHa «Hacockl M HacOCHBIE CTaHIIMK>» HU3Yy4acCTCA B BapHaTHBHOﬁ qacCTu

JTUCITUTUINH TI0 BBIOOPY.

I[I/ICI_II/IHJ'II/IHBI, Ha KOTOPbIX OCHOBAHO M3YYCHHC HaHHOﬁ JAUCILUIITIMHBI. WTHXXCHCPHAA

reoJie3usi; THUIIPABIMKA; SJEKTPOTEXHUKA, DSJEKTPOHMKA W aBTOMATHKA; HMH)KEHEpHBIE
KOHCTPYKIIUH.

JucuumuiHeel, JUIsi KOTOPBIX JaHHAs JUCLUMIUIMHA SBJSETCS MNPEAIIeCTBYIOIIEH:

OTCYTCTBYET.



Tabmuua 1 - CBeneHus 0 TMCIMITIMHAX, TPAaKTUKaX (M UX pa3zenax), Ha KOTOPbIE

OMUPAETCS COJACPIKAHUE JAHHOW TUCIUILIAHBI

HanmeHoBaHMe 1M CUUILUIMHBI, IPYTHX Ilepeuensb pasaesioB
3J1eMEHTOB Y4e0OHOr0 IJIaHa

HNnxenepnas reogesust Tomorpaduueckne mmaHbl u  KapThl, HwuBenupoBaHue,
JInHeliHbIE U3MEpEHNs.

I'mapasnuka OCHOBHBIE 3aKOHBI THUAPOCTATUKH; YpaBHEHUE bepHymum
JUIsl TIOTOKAa peanbHOM kuakoctd; OrnpenerneHue MoTepb
Haropa.

WNuxenepHas rpapuka [ToBepXHOCTh Ha YEPTEKE C YUCIOBHIMU OTMETKAMH;
[MpuBsizka coopyxenuii; KoHCTpyKTOpcKas ITOKyMEHTAaIus;
odopMIIeHNE YePTEKEN;

DNEeKTPOTEXHHKA, AIEKTPOHHKA U | DJIIEKTPOMAarHUTHBIE YCTPOMCTBA U 3JIEKTPUUECKUE MAIIMHbBI

aBTOMAaTHKA

NuxeHnepHble KOHCTPYKLIMHU Meramueckue KOHCTPYKLUHY,; Kenezoberonnsle
KOHCTPYKIIHH.

TpeGoBaHUs K pe3y/ibTaTaM OCBOEHUSI COAEPKAHUS JUCLUIIIUHBI.

[Ipouiecc u3y4yeHus: NUCLUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHME CIEAYIOIIUX

KOMIIETEHIMM.
M 5 Cooeprcanue komnemenyuii, hopmupyemuix
KOMnemeHyuii
IK-1 CIOCOOHOCTBIO MPUHUMATh MPO(ECCHOHATBHBIE PELICHUS! MPH CTPOUTENBCTBE U IKCILTyaTaluu

00BEKTOB MPHPO1000ycTpoiicTBa U Boonoas3oBanus ([TK-1);

IK- 12 CIIOCOOHOCTBIO ~ HCITOJIb30BaTh ~ METOAbI  BBIOOpPa  CTPYKTYpPhl M [apaMEeTPOB  CHUCTEM
IPHUPOI00OYCTpOHicTBa U Bogonoiab3oBanus (ITK- 12);
[1K-16 CMOCOOHOCTBIO HCIOJB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHO HAYYHBIX JTUCHIHUIUIAH, METOJBI

MaTeMaTHYECKOTO aHali3a M MOJCIUPOBAHMS, TEOPETHYECKOTO W  OKCIEPUMEHTAIBHOIO
WCCIIEIOBAHMS TIPH PENIEHNH Mpodeccronanbubix 3amad (ITK-16)




Tabnuma 2 —CBenenust 0 KOMIIETEHIUAX U pe3yJbTaTax o0yueHus, GOpMUPYEMBIX

JAaHHOM TUCILMILINHON

Codepafcanuev E E g Hepeqeub pes3yiomamoe 06ytteuvu}1 ) tpopmupyeszx
Komnemenuuu, g § S Oucuunﬂunou
dopmupyemoix 5§ g Ilo 3a6epwenuu uzyuenusn OAHHOU OUCUUNTIUHDL
HOJIHOCMbIO UU s 5 8bINYCKHUK 00J1)CeH
Yacmu4uHo OaHHOU 3 ° 3Hamo ymembw énaoems
OUCYUNIUHOUL n
1 2 3 4 5
CIOCOOHOCTBIO npunuMath | IIK-1 | CoctaB M cXeMbI THAPOY3JIOB | — DkcmuryatupoBath | CIIOCOOHOCTEIO
IPO(ECCHOHANBHBIE  PELICHHS HACOCHBIX CTaHIIUH Ha HaCOCHO-CHJIOBOC IMOCTAaHOBKH
Ipn CTPOMTEIILCTBC u OpOCHTENFHBIX CHCTeMax mpu | ©000pynoBanue; LEIH npu
JKcryatalt 00%eKTOR 3a00pe BOABI M3 OTKPBITHIX | Hposoauts IIPOEKTHBIX
Eg ;Ig 3(};[)?:360};;5;:?;[]3}2_1); = WCTOYHUKOB U I10J1a4€e€ BOILI B HCIIBITAHUC paboTax B
KaHaJIbl, CTAHIMK mojaromux | JIOMACTHBRIX HACOCOB C | ofnmact  3amad
BOIY B 3akpeITele | UCIBIO HOJIYYCHUA MX | MammmHHOTO
OpOCHUTENbHBIE CETH, a TaK¥kKe pabounx BOJOIIOTbEMA
OCYIITUTEHHBIX HACOCHBIX XapaKTCPUCTHK,
CTaHIINH. OcHoBHOE u
BCIIOMOTaTEIbHOE
TUIPOMEXaHHUIECKOES "
JHEPTreTHYECKOe
obopymoBaHue, Ha3HAuYCHUE,
COCTaB M CHOCOOBI MONIOOpA.
Konctpyxkuun 37aHUM
HACOCHBIX CTaHUUI
«HA3EMHOTO», «KaMEPHOT0» U
«0JIOYHOTO» TUTIA.
crocobHocThi0  ucnonb3oBath | IIK- 12 | TpeboBauust, IpeabsABIIEMBIE | BHIOPATH CXeMy | HaBBIKAMH
METO/IbI BEIOOpA CTPYKTYPBI H K BOJZ103a00PHBIM, | KOMITOHOBKH HACOCHOHW | MMPOCKTUPOBAHU
11apaMmeTpoB . CHCTCM BOJIOBBIITYCKHBIM CTaHIIH, JUISL | & TUAPOY3JIOB
nprpoA0odyCTpoiicTsa 1 COOPYKEHHUSM, HATOPHBLIM | HpeIaraeMbIX HACOCHBIX
sonononksosanus (K- 12); TpyOOoTIpoBOAaM, YCJIOBUH,  OMNPEAENIUTh | CTAHIIMMA
MIPUMEHSIEMbIM JUTSL | pacueTHBIE MapaMeTphl | MEIIMOPATUBHBIX
Pa3TUYHBIX CXEM KOMIIOHOBOK | ©  YHCJIO  OCHOBHBIX | CUCTEM:
THJIPOY3TIOB. HACOCOB, TOJ00paTh K | MPaBUIBHO
HUM 3JICKTPOABHUTATEIH, | MCIIOIB30BATh
BBIOpATh THN 3JaHUS | JTAHHBIC
HAaCOCHOM CTaHUMM, THUII | U3BICKaHU,
B0J103200pHOTO u | Tomorpaduyeck
BOJIOBBIITYCKHOTO ot CHhEMKH,
COOPYKCHHS rpaduk
THJIPOMOYJIS,
TPaMOTHO
MPUMEHSITh
OIIBIT
MPOSKTUPOBAHU
S8 W JIaHHBIC
THUTIOBBIX
MIPOEKTOB,
crocobHocThi0  ucnonb3osarh | [IK-16 | OcHOBHOE ypaBHeHHe | Mcnonp30BaTh  3aKOHBI
OCHOBHBIC 34KOHBI JIOTIACTHOW MAalIWHbI, 3aKOHBI | TUAPOJUHAMHUKHI npu
CCTECTBCHHO HayqHBIX 10100Ms JIONACTHBIX MAIlIMH; | pacyeTe THAPOCUIOBOM
AUCTHIITIH, METOJBL W3MepuTenbHble TPHOOPHI I | YCTAHOBKH u
MATEMATITICCKOTO  aHamtsa i oTnpeeICHUS MapaMeTpoB | TOCTaHOBKE
MOOCIUPOBAHNA,
TCOPETHIECKOTO u THIIPOCHIIOBOTO 000PYIOBaHUSI | SKCIIEPUMEHTAILHOTO

OKCIICPUMCHTAJIBHOT O

HCCJICIOBAaHHA HAOCOB




UCCIICIOBAaHHS TPU PCEIICHUU
npodeccrnoHaTbHBIX 3a1a4
(TTK-16)

PacnpepaesieHre TPyA0eMKOCTH AUCIMIIMHBI 10 BUJAM 3aHATHIA.

OO01mast TpyI0€MKOCTh TUCIMIUIMHBI «Hacochl 1 HACOCHBIE CTAHIIMHMY» COCTABIISIET 3
3a4yeTHbIX eauuaul, 108uacos.

Tabmuuma 3 — PacnpeneneHue TPYJOEMKOCTH AWCIUIUIMHBI 10 BUJAM 3aHSITHIH,
peanu3zyemoir mo  ydeOHOMy  TutaHy — HampaBiaeHuss — moarotoBku — 20.02.03
«[Iprpo1000yCTPOCTBO U BOAOIOIB30BaHKE» MPOPHIL MOATOTOBKH «KOMIIIEKCHOE
MCIIOJIb30BAaHUE U OXPaHA BOJHBIX PECYPCOBY», OUHON (POPMBI O0YUCHHSI.

Buna 3anaTuii OuHoe 00yueHUe
1. AynuTopHbIe 3aHATHS, 9aCOB, BCETO, 48
B TOM YHCIIE! 16
1.1. Jlexiuu
1.2.JTaboparopHbic pabOThHI 16
1.3.TIpaktuueckue (CeMUHAPCKUE) 3aHATHS 16
2. CamocrositenbHas paboTa, 4acoB, BCETO 60
B TOM YHCIIE!
2.1.Kypcosoii npoekt (KIT) -
2.2.Pacuerno-rpaduyeckoe 3amanue (PI'P) 10
2.3.CaMOCTOSITEIbHOE H3YUCHHE Pa3ICIIOB 13
2.4, TekyIas CaMOIOArOTOBKA 10
2.5.TloaroToBKa u ciaya 3auera (3K3aMeHa) 27
2.6.KonrponbsHas padora (K)
Wroro yacos (ctp. 1+c1p.2) 108
dopma NPOMEKYTOYHOH aTTeCTalluU Oks.
O06mIas TpyJ0€MKOCTh, 3a4STHBIX STMHUI] 3

TemaTnyeckui njiaH U3Yy4YECHUA ANCHUII/INHBbI

N3ydenne nucuuivibl «HacocHbIE CTAHIIMM BOAOCHA0KEHUS M BOJOOTBEICHUS»
BEJICTCSl HA JIEKUUAX, JAOOPATOPHBIX M MPAKTUUYECKHX 3aHATUSAX, TEMAaTUUYECKUIl IUIaH
npencrasieH B Tabnuie 4. Tekymuili KOHTPOJIb CAMOCTOSITENIbHOM MOJATOTOBKU CTY/IEHTOB
OCYIIECTBIIIETCS B BUJAE. 3alUThl JiaboparopHeix pabdor (JIP), pemenus 3amay,
BBITTOJTHEHUS! KOHTpOsbHOH (K) 1 pacueTHo-rpaduueckoii padotsr (PI'P).

Tabmuma 4 — TemaTudeckwii IUTaH M3y4YeHUs AUCUUIUIMHBI MO Y4eOHOMY TUIaHY
HarnpaBienuss noarotoBku 20.03.02 «pupogooOycTpoiCTBO M BOJAOIOJIB30BAHHE
npo¢uiab MOAroTOBKH «KOMIUIEKCHOE WCIOJIh30BAaHUE W OXPaHa BOJHBIX PECYPCOB»,
Oo4yHOM (popmbl 00yUeHUs




HaunmenoBanue Tembl

N3ydaemsbie
BOIPOCHI

O06beM yacoB

Jlekiuy|

JlabopaTopHbie paboThI

[MpakTiyeckue (CEMUHAPCKHE) 3aHSTHS

CamocrosTenbHas padora)

®dopma TeKyLIEro
KOHTPOJISt

7 cemectp

\Beeoenue u oouue
Cée0eHUs 0 HaAcocax,

U HACOCHbIX
CMAaRuuAaAx

HACOCHbLX YCMAHOBKAX|

3HAaYCHUE MAITHHHOTO BOJOIOIbEMA B IIPAKTHUKE
CTPOMTENBCTBA M SKCILUTYaTAI[UH CUCTEM
CeNTbCKOXO035HCTBEHHOTO BOIOCHAOKEHUS U
KaHAJIM3alH{, BOJOOTINBA TIPH
THIPOMETHOPATHBHBEIX paboTax,
THIpOMEXaHU3AINN U TaK Jajee.

KpaTkuif HCTOPUIECKHI 0030p Pa3BUTHS
MaIIMHHOTO BOJOIIOIHEMA.

[TonaTHs: «Hacoc», «HACOCHBIN arperar»,
KHACOCHAs YCTAHOBKA», «HACOCHAS CTAHIIUI».
Knaccugukaius HaCOCOB U BOJIOTIOBEMHBIX
MAIIFH 110 Pa3IHYHBIM IPU3HAKAM.

OCHOBHBIC TapaMETPBI HACOCOB: T0a4ya, HAToP,
rmoJyie3Hasi ¥ moTpedIisieMasi MOIHOCTb,
KOA((PHUIUEHT MOJIC3HOTO ACUCTBUS.

[TpuGOpHI A1t I3MEPEHNUS TapaMeTPOB Hacoca.
(O6TacTh MPUMEHEHUST HACOCOB PA3IMYHBIX THUIIOB.
(CxeMbI HACOCHBIX YCTaHOBOK : C TTOJIOKUTEIBHON
M OTPUIATETIFHOM BEICOTAMH BCACBIBAHUS,
cr(hOHHOTO THUTIA.

OnpezencHue Hamopa Hacoca Mo MOKA3aHUAM
M3MEPHUTEIEHBIX TPHOOPOB.

N
I

JIP

PI'P

VIonacmmuule Hacocol

Knaccuukamuss JOMACTHBIX HACOCOB U HX
MapkupoBka. OO0NacTh NPUMEHCHHS HACOCOB
[PA3TMYHBIX MAPOK I10 [MOJIa4€ U HAIOPY.
KoHCTpYKIIMM ~ LIEHTPOOCKHBIX,  OCCBBIX W
IMUaroHa bHBIX HACOCOB.

[MpuHIMIT AEWCTBUS TEHTPOOSKHBIX HACOCOB.
Tedenune >XKUIOKOCTH B KaHajlaxX pabodero kojeca.
Bxon xuakocTn Ha paboduee KOJIECO W BBIXOJ W3
Hero. OCHOBHOE ypaBHEHHE IEHTPOOEKHOTO!
Hacoca. 3aBHCHMOCTh TEOPETHYECKOTO Haropa
[EHTPOOEKHOTO Hacoca OT dYHcia JomacTel
pabodero  koseca. JIeHCTBUTENBHBIN  HAIOP
LEHTPOOESIKHOTO HACOCA.

KpaTkast TeopHsi 0CEBOTO Hacoca.

Teopust momoOust TonacTHBIX HacocoB. Kpurepuy
o 1o0usl. Koadpdunment OBICTPOXOHOCTH
lmomacTHBIX HacocoB. Kiaccudukanus JTOMacTHBIX
HACOCOB 10 KO (PHUIMEHTY OBICTPOXOTHOCTH.
KaBuTams B JIOMACTHBIX HAacocax: IIOHSTHE,
MPUYHHBEI  BO3HUKHOBEHHWS, BO3ICHCTBHS  HA
metanu W paboty Hacoca. Mepbl OOpBOBI ¢
BOSHUKHOBEHHEM W ITOCIIEICTBUSIMH KaBUTALIUH B
ITOMACTHBIX HacocaX. KaBUTaIMOHHBIC UCTIBITAHUS
HaCOCOB. Kputnueckuit u JIOITYCTUMBIi
KaBATAI[MOHHEIC 3aI1aCHI.

IXapaKTepUCTUKU JIOMACTHBIX HACOCOB. BHIbI H
0OCOOCHHOCTH XapaKTCPUCTUK PA3IHYHBIX THIIOB]
HacocoB. CoBMecTHas paboTa Hacoca C

10 4

JIP

PI'P




TpyOorpoBogom. Pabouas Touka. CrocoObl
PEryaupoBaHHS PEKHMOB  pabOTHl  HACOCOB.
'Y ci1oBHS ITycKa JIONAcTHBIX HAaCOCOB.
[MapanmiensHas W IOciefoBaTeNbHas — paboTal
HAaCOCOB.

McripITaHKs JIONACTHBIX HACOCOB.

Cxembl 2uopoys3noe
0106 HBIX HACOCHBIX
cmaHyuil

Knaccugukanus HaCOCHBIX CTAHITUH TI0
HAa3HAYEHHIO, KOHCTPYKTUBHBIM IPHU3HAKAM,
[YCIIOBUSIM UCTIOJIB30BaHUS, HAJIEXKHOCTH, MOAaue
M HAIopYy.

CocTaB ruIpoy3J10B HACOCHBIX CTAHIIUI.

Bb100Op CXEMBI THAPOY37a B 3aBUCUMOCTH OT
Ha3HAYEHUSs, YCIOBUN BOJONONAYH U
ECTECTBEHHO- UCTOPHYCCKUX (PAKTOPOB.

CxeMbI THAPOY3JI0B HACOCHBIX CTAHIHH CUCTEM
CeTbCKOXO03SHCTBEHHOTO BOIOCHAOKEHHS.
Hacocusle cranmmu 1 mogpeMa, HCIOIb3YOIHe
OTKpBITBIE HCTOYHUKH M 3a0MPAIOIIHEe TIOA3EMHEIC
Boxbl. HacocHble cTaHuu 2 ogbema, Mo AKauKe
M IIUPKYJISIIHOHHBIC HACOCHBIE CTAHINH.
HacocHble cTaHIMK U YCTAHOBKH ISl 3a00pa
FPYHTOBBIX U apTE3MAHCKUX BOJ.

HacocHble cTanimu 1Jis 3a00pa BOJIbI U3
KOJIOJLICB ¥ CKBAYKUH JIOMACTHBIMU, BAHTOBBIMHU U
BUOPAIIIOHHBIMU HACOCAMU.

BeTpoHacocHbIE yCTaHOBKH.

(DHeprocHabKeHNEe HACOCHBIX CTAHIINU.

PI'P

luopomexanuueckoe u
DHepzemuueckoe
000pyoosanue HacoCHvIX
cmanuyuil

(OCHOBHOE THAPOMEXaHHYECKOE U SHEPTeTHIECKOE
0OopyIOBaHNE HACOCHBIX CTAaHIMN: Ha3HA4YCHHE,
cocTas.

I'padukm cTynmeHYaThIi BOXOMOTPEOICHUS |
BOIOTIONAYH, WHTETPaJIbHBIA rpauK
BBOJIOTIOTPEOJICHHS U TIOA0TOAYH.

OnpenencHue pacueTHBIX Hamopa ¥ HOAayy
OCHOBHBIX HACOCOB.

Bb100p OCHOBHBIX HACOCOB.

JIBuraTenu st MpUBOAA Hacoca.

OnpesencHre MOIIHOCTH AJICKTPOABHIATEISl s
MpuBo/Ia Hacoca. BeIOOp 3IeKTpoIBUTATENS.
PerynupoBanue nmojaum HACOCHBIX CTaHIUH.
BcmomorarensHOoe ~ 000pyJOBaHHE  HACOCHBIX
CTAHIIUH.

KoHTpoIpHO-I3MepHUTEIbHAS ammaparypa.
[TpuHIUIIEI aBTOMATU3AIIUH HACOCHBIX CTAHIIHH.

PI'P

30anus nacocnvix
cmanyuil

Ha3nauenune 3maHMM HACOCHBIX CTAHIMA M HX
Kiaccu(UKAIUS 110 Pa3IMYHBIM MIPH3HAKAM.
CranoHapHble 3JaHHUS HACOCHBIX CTAHUUN U HX
Kiaccu(UKaIUs M0 KOHCTPYKTHBHBIM MPU3HAKAM.
KoHCTpykuMH  3JaHUIl  HAaCOCHBIX  CTaHIML
KHA3EMHOI'0%», <KaMEPHOTO» U «OJIOYHOT0» THIIOB.
OrmpeneneHre pa3MepoB BEPXHETO CTPOCHUSA |
MOA3E€MHOM YacTH 3JaHUM.

Booozabopnuvle
COOpYIHCeHUA
HACOCHBIX CMAHYUIL

O6mme cBeneHUs U TpeOOBaHUS, PEAbIBIICMEIC
K BOJ03a0OpPHBIM COOpY)XeHHsM. HazHauenue
BOZI03a00PHBIX COOPYKEHUH U UX Ki1accupHKaIyst
[0 Pa3JINYHBIM MIPU3HAKAM.

BomozabopHble  COOpY)KeHHMS  Ha  KaHajax,
BOJIOXPAaHMWIHIIAX H PEKAX.

BogonoBoasIue coopyKeHusl.

Pr1003aIUTHEIC u COpOYACPKUBAIOIINC
COOpY>KEeHHsI U YCTpOoiicTRa.

Buympucmanyuonnuie
KOMMYHUKauuu
HACOCHBIX CMAHYUTL

Ha3nauenue BHYTPHUCTaHI[MOHHBIX
KOMMYHUKAIMIA ¥ UX COCTaB.
BcacsiBaromiye 1 oABOASIIIE TPYOOIIPOBOKI.

HanopHble KOMMYHUKAIIH.




CxeMbl KOMMYHHKAIMA B 3aBUCHMOCTH OT WX
Ha3HAYEHHS U THIIA HACOCOB.

TpybonpoBoaHas apMarypa: 3aropHas,
peryaupyromasi, peaoXpaHUTeIbHAS,
MpeJOXpaHUTEIbHO-3aIIOpHAs, MOHTAXKHAS.

\Hanopnoie
mpyoonpogoosl
0/106HBIX HACOCHBIX
cmanyuil

Hasnadenue u TpeOOBaHHUS, MPEIbSBIIEMbIE K
HamopHeIM ~ TpyOompoBomam. Beibop Tpacchl
MpOKJIAAKMA, YHCIA HUTOK W MaTepuaia
TpyOOIIPOBOIOB. VYknaaka HAIMOPHBIX|
TpyOOIIpOBOJIOB.

I(anaﬂuzauuouubte
HACOCHbIE cCMaHuuu

CxeMbl KaHATU3AIIMOHHBIX HACOCHBIX CTAHIUI.
CrieriuanpHbIe TUITBI KAHATN3AIUOHHBIX HACOCHBIX|
CTaHIWI: s IEpeKaYNBAHUS aTMOC(HEPHBIX BOJI,
TS IepEeKaYMBaHUS OCA/IKa U HJIa.

PexxrMbI paOOTHI KaHATH3aIMOHHBIX HACOCHBIX
cranumii. OnpeneneHne pacIeTHHIX HAIIOpa 1
moJa4u OCHOBHBIX HacocoB. [IpueMHbIN
[pe3epByap: Ha3HAUCHNE, KOHCTPYKIIHS,
OTIpe/ieIeHNe PEeTyINpPYIOIEeH eMKOCTH
[pe3epByapa B 3aBHCHMOCTH OT ITOJIa9X HACOCA.
IBe160p OCHOBHBIX HACOCOB.

Texnuxo-
DKOHOMUYECKUE
pacuemsl u yoenbHole
nokazamenu
HACOCHBIX CIAHUUTL

KanuranpHble BIOXKEHUS M OIKCILTyaTallMOHHBIE
[pacXofbl MPH MPOEKTUPOBAHUHU, CTPOUTEIILCTBE U
PKCIUTyaTallid THAPOY3JIOB HACOCHBIX CTaHIUH.
TeXHUKO-IPKOHOMHUYECKOE CPaBHEHHE BapHUAHTOB
Opyd  NPOEKTUPOBAHUM  HACOCHBIX  CTaHLUH.
[unpaBiuyeckue " BOJHODHEPreTUUECKHE
pacdeThl. YIelbHBIE IOKa3aTed  HACOCHBIX|
CTAHLIUH.

Iloozomoeka K IK3ameHy

27

Bcezo

16

16

16

60




Tabmuma 5.2 —Buj, KOHTPOJIh BRIMOTHEHUS U MeToandeckoe obecrnieuenne CPC

Ne Bug CPC Komanu KonTtponb Mertoandeckoe
l'I/ €CTBO BBIITOJITHCHU A O6€CH€‘IGHI/I€
II qaCcoOB
1. | IoaroroBka k 1aGOPaTOPHOMY 3aHSITHIO
«/3ydeHne KOHCTPYKIUHN pa3nuuHbIX 3ammra
HACOCOB» U 0(hopMiICHHE PabOThHI 2
2. | llogrororka k 1ab0paTOPHOMY 3aHITHIO
«HcrbITanne 1IeHTPoOEKHOTO Hacoca ¢
3ammra
LIEJIBI0 TTOJIYYEHUS €T0 IHEPTETUUECKUX J1 /A B
XapaKTePUCTUK» ¥ 0(OpMIICHHE PaOOTHI 2 O"aCTHb_'e Hacocbl/ A. B.
I 5ODATODHOMY SAHATIIO CkpunHuk,; AFAY. - bapHayn
3. OATrOTOBKA K JIAOOpATOPHOMY : N3p-Bo ATAY, 2006. - 64 c.
«CoBMecTHas paboTa JBYX HACOCOB» U 3ammra
oopmIiieHHE PabOTHI 2
4. | lloaroroBka K J1ab0OpaTOpPHOMY 3aHSATHIO
«KaBHTallMOHHBIC UCTIBITAHUS
3ammra
HEHTPOOEKHOTO Hacoca» U 0(hopMIICHHE
paboThI 2
PI'P na Temy «OnpenelieHre napaMmeTpoB MpoekTHpOoBaHMe HacoCHbIX
S. 6 y per p P HpOBepKa cTaHuui : y4ebHO-MeToanyeckoe
LEHTPOOEKHOTO HAcOCa B Pa3IMYHbIX BLITIOJHEHHOrO | nocoue / A. B. Ckpunnuk, H. M.
YCIOBHUSIX €T0 pa60TbI» Kanentok, W. B. demuHa ; ATAY. -
10 3aaHusd BapHayn : W3a-Bo ATAY, 2011. - 76
6. | TexHUKO-3KOHOMUYECKUE PacCUEThl U MpoeKTVPOBaHMe HAaCOCHbIX
o HpOBepKa CTaHumi : y4ebHo-MeToamyeckoe
YAEIbHBIE TOKA3aTEIN HACOCHBIX CTAHIUN nocobue / A. B. Ckpunnuk, H. M.
BBIIIOJTHCHHOTO | kanewok, . B. Oemuna ; ATAY. -
2 3a1aHus BapHayn : U3g-sBo ATAY, 2011. - 76
C.
7. | CamocTosTeIpHOE U3YUCHUE Pa3/IeTIOB 13 KontponbHbie MpoekTMpoBaH1e HacoCHbIX
CTaHUMUN N UcnbiTaHUEe HAaCOCHbIX
pa6OTLI lu?2 yctaHoBok / YebaeBckuii B.9.,
BuwwHesckuii K.I., Haknagos H.H. -
M. : Konoc, 2000. - 376 . : wn. -
(YuebHuku n yueb.nocobusi ans
BY30B)
8. | lloaroroBka sk3aMeHy 27 OcHoBHas n
JK3aMEH JononHuTeneHas

nutepatypa (npunoxexue 4)

Htoro

60




O6pa3oBaTe/ibHbIE TEXHOJIOTUHU

Peanu3arust KOMIIETEHTHOCTHOTO MOAX0/a MPH W3YYCHUH TUCHUTLINHBI «Hacockl n
HACOCHBIE CTaHIIMK» MIPEIyCMaTPUBACT UCIIOJIb30BaHNE B yUeOHOM MPOIIECCe aKTUBHBIX U
MHTEPAKTUBHBIX (POPM IpoBeaeHus 3aHatuii (Tadm. 7).

Tabmuma 7 — VHATepakTUBHBIE 00pa30BaTENbHBIE TEXHOJIOTHH, WCIOJIb3yeMble Ha
AYJAWUTOPHBIX 3aHATUAX
Cemectp Bun Hcnonb3yemble MHTEPAKTUBHBIE KommnuectBo
3aHATUA 06p330BaT€HBHBIe TEXHOJIOI'H qacoB
(J1, I1P, JIP)
6 I Benenne nuanora npu pacCMOTPEHHH TEOPETHYECKOTO
MaTepuaa
TIP JluckyccroHnHbie (GOpPMBI B3aWMOJEWCTBUS TIPH PEIICHUN
MPUKITAAHBIX 337a4. [Ipe3eHTalys cTyJeH4eCKUX POEKTOB.
JIP Komanmnas pabora npu: 10
- HCIOBITAHUU PAa3JIMYHBIX PEXKUMOB pabOThl JIOMACTHBIX
HACOCOB Ha J1a0OPAaTOPHBIX CTCHAAX;
- M3yYCHWU KOHCTPYKUHMH W ONpejieieHnHd pabouux
apamMeTpoB HACOCOB HA MaKeTaxX BOJOMNOABEMHOTO 000Dy 10BaHHS.
KomrmprorepHast cumyisiius 1moxdopa HAcOCHO-CHIIOBOI'O
o0opynosanust u 3D MoenpoBaHue HACOCHOH yCTAHOBKH

Hroro: 14

XapakTepucTUKa (pOHA0B OLLeHOYHbIX CPEACTB AJIsl TEKYLLero KOHTPOJIs
yCeBaeMOCTH M MPOMEXKYTOYHOM aTTeCTaI M.

Texymuii KOHTPOJIb OCYIIECTBISETCS Ha KaKIOM JIaDOPATOPHOM M MPAKTHUYECKOM
3aHATHU B BHJIE HEOOJBIIONW MPOBEPOYHOM padOTHl MO NPOWUIEHHOMY MaTepuany H
YCTHOrOo  ompoca. ExeMecsyHo  mpoBOOMTCS — arTecTranms IO pe3yabTaTaMm
NPEIIIECTBYIOMMX 3aHITUA C YYE€TOM BCEX 3aJ0JDKEHHOcTen. B kadecTtse
IPOMEKYTOUHBIX (DOPM KOHTPOJISI 3HAHUH MPEyCMOTPEHBI 3alllUTa J1a00paTOPHBIX padOT
(JIP) u nposeaenure KoHTpoJbHBIX padoT (K) Ha mpoTsbkeHnu Bcero Kypca oOydenus. K
AK3aMEHY JOIYCKAIOTCSl CTYACHTHI, BHIMOIHUBIINE U CHABIINE pacuyeTHO-TpaduyecKue U
BCE JJabopaTopHbIe pabOTHI.

JlomamiHnue 3aJaHus M JOpYrUe BHJbl CAMOCTOSITENBHOM pabOThl CTYJEHTOB
ABJISIIOTCS. COCTABHOM YacThlO Yy4e€OHO-METOJMYECKUX MATEepUajoB, HWHIAMBUIYATILHO
NOATOTABIMBAEMBIX BEAYIIMMU MIPENOAABATEIAMU TUCIUTIIINHBI.

DopMON KOHTPOJISI TPOMEKYTOUHOM ATTECTALMU SIBIISETCS BBINOJHEHUE W 3alIUTa
KYpPCOBOI'O MPOEKTA, a TaK e 3a1a4a K3aMeEHa.

CryzneHTbl, HE COIVIACHBIE C OLEHKOM MTOrOBOrO 3K3aMEHa, HMEKT IpaBO B
YCTaHOBJICHHOM TOpPSAKE COaTh €ro KOMHCCHHM, OOPaTHUBIIUCh C COOTBETCTBYIOIIUM
3asBIICHUEM JIeKaHy (aKkyibTeTa.

Texywuii Koumponb camoCmosmenbHOU NOO2OMOBKU CIYOEHMO08 OCYUeCmenaemcs

B BUJIC. PEIICHHS 3a/1a4 M BBIIIOJHEHHUS pacyeTHO-Tpaduueckoi padotsl (PI'P).
Kpurepuu u nnaukatopsl olleHkd pa3Hbix BugoB CPC npuBeneHs! B Tadnuie 8.

Tabmuua 8 —Kpurepun n mHIMKAaTOPHI OIIEHKH pa3HbIx BUaI0B CPC




Ne Buzn CPC Kpurepun 1 MHIMKATOPHI OLIEHKU

/a0
1 2 3
1 PT'P OreHKa «3aYTEHO»- BBICTABIISICTCS 32 pa0OTY, BHIMIOJHEHHYIO B IIOJTHOM
00BeMe, KOTopast COACPKUT HEOOXOTUMBIC PACUCTEHI.
OreHKa «HE3aYTCHO» - BRICTABIISCTCS, €CITU JIOMYIICHBI CYIECTBCHHBIC
HEJOCTaTKH B 0()OPMIICHUN pa0OTHI U BBITIOJIHEHHBIX pacdeTax, UMCIOTCS
OTCTYIUICHHS OT IiaHa BeImotHeHHS PI'P - Takas pabora Bo3BparmaeTcs
CTYJICHTY Ha JJOPaOOTKYy.
2 BrimonHenue aymuTopHOU [TuceMeHHO, BRICTABICHHE OLICHKH 32 KOHTPOJILHYIO paboTy
KOHTPOJILHOH pabOTHI
3 3ammTa 1a60paTOPHBIX O1eHKa «3aYTEHO»- BBICTABIISICTCS 32 pa0OTY, BHIMOTHEHHYIO B TIOJTHOM
pabort o0BeMe, KOTopasi COACPKUT HEOOXOAMMEBIC PacueThl, a CTYJICHT IPH

3aIUTEe TIOKA3bIBACT YMECHUE MPOBOTUTH OMBITHBIC UCCIICIOBAHUS 1O
CHSATHIO TTAPaMETPOB THAPOCUIIOBBIX YCTAHOBOK M MTOKA3bIBACT 3HAHUS
KOHCTPYKITHI i KOHCTPYKTHBHBIX JIEMEHTOB HACOCHO-CHJIOBOTO
o0opymoBaHUs.

OlieHKa «HE3aYTEHO - BHICTABISICTCS, €CIIH JIOMYIICHBI CYIECTBCHHBIC
HEJOCTATKH B 0()OPMIICHUH pabOThI M BBITTOJIHEHHBIX PacyeTax, HMEIOTCS
OTCTYIUICHHSI OT TUIaHA BBIMIOJHEHHUS JTAOOPATOPHOI pabOTHI, & CTYACHT
NIPY 3aIUTE MOKA3bIBACT HE3HAHUE MTOCTAHOBKHU OMBITHOTO UCCIICTOBAHUS
U OTCYTCTBHE 3HAHU KOHCTPYKIUH U KOHCTPYKTHBHBIX 3JIEMCHTOB
HACOCHO-CHJIOBOT'O 00OPY/IOBAHMUS. - TaKas paboTa BO3BAIIaeTCs
CTY/ICHTY Ha J0PabOTKY U MOATOTOBKY K MOBTOPHOM 3alllUTE.

[To oxoOHYaHMIO Kypca MPOBOJWUTCA 3K3aMEH IO BOMNPOCaM, IMPEACTABICHHBIM B
[Tpunoxenun 1.



MaTepI/IaJIbHO - TEXHHYECKOe ob0ecrnedyeHue AUCIHUITIJINHbI

Crernanu3upoBaHHas Jj1abopaTopus, OOOpYJIOBaHHAs HACOCAMH, HACOCHBIMH
yCTAaHOBKaMH, CTEHJaMU U TpubopamMu [Uisi TMPOBEICHHs JIAOOPATOPHBIX pPadoT.
KommbrorepHsiii kimace ¢ nporpammubivMu npoaykramu: WINCAPS, Wilo-Select 3.1.9.,
Kowmmac 3D- 15 sp2.

JlabopaTopHbie paOOTHI BBINOJHIIOTCS B y4ueOHOHM mabopatopum «HacocHbBIX

YCTAHOBOK>» 1 KOMIIBFOTCPHOM KJIaCCE COIJIACHO CJ'IGILYIOH_[eﬁ TECMATUKH.
1. UcnblTaHue NEHTPOOESIKHOTO HACOCA C IENBIO TIOYUSHHS €T0 YHEPTeTHUECKUX XapaKTEPUCTHK;
KaBuTannoHHbBIE HCITBITAHUS IIEHTPOOSIKHOTO HACOCA;
N3yueHue KOHCTPYKILHM JTOMACTHBIX HACOCOB,;
HcnbiTaHue COBMECTHON pabOThl HECKOJIBKMX HACOCOB;
W3yueHre KHHEMATHKY MTOTOKA B paboveM Kollece y IEHTPOOEKHOTO HACOCa,;
HcnbiTanue BcachIBAIOIICH JTMHUN IIEHTPOOSKHOTO HAcOCa,;
[Mombop ¥ pacdeT HACOCHO-CHIIOBOTO OOOpYJOBaHUS C TMOMOIIBI0 HHTEPHET PECYPCOB H
MIPUKJIATHBIX KOMITBIOTEPHBIX TPOTPaMM;
8. 3D wMmojenupoBaHHWE HACOCHBIX YCTAHOBOK, CO3J[aHWE KOHCTPYKTOPCKOW JOKYMEHTAIUU C
MOMOIIIBIO TPOTrpaMMHOTO KoMIniekca Kommac 3D.

Nogkrwd

O6opyaoBaHMeE cielMa/IM3MPOBAHHOM JIaGOpPaTOPUM:

1. JlaGoparopHasi yCTaHOBKa /ISl HICCIIEIOBAHUS [IEHTPOOSKHBIX HACOCOB.

2. JlabopaTopHas ycTaHOBKA ISl CHATHS TJIABHBIX PA00YMX XapaKTEPHCTUK
HEHTPOOEKHBIX HACOCOB PA0OTAIOIINX MAPAIIENBHO U MOCIEI0BATENBHO.

3. JlabopaTopHas ycTaHOBKa JJIsl HCCIIEAOBAHHS PaOOTHI THAPOTapaHa.

4. JlabGopaTOpHBIE MaKeThl HACOCOB M THJIPABIMYECKHX YCTPOHCTB, pa3pe3bl pabounx

KOJIEC LIEHTPOOEIKHBIX HACOCOB.



S

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

[Ipunoxenue 1

BO”pOCbl K IK3ameny

3nauerue MauiuHH0z0 60001m00beMa 6 npaKmuke opouLeHus u ocyuiernus semerv. Kpamwuii
ucmopuveckuil 0030p passumus Maulunmozo 6000nodvema. Ilonsamus: «HAcoc», «HACOCHBLI
azpezam», «HACOCHAS YCMAHOBKA», «HACOCHAS CIMAHUUIL».

OctosHvle napamempul HACOCOS: N00AYA, HANOP, NOAE3HAS U NOMPEOAseMAS MOULHOCHID,

K0P Ppuruerm noresrozo deticmsus. Ipubopor 0A usmepenus napamempos Hacoca.
Kiaaccupurayus ronacmioix Hacocoé u ux mapxuposka. O0racmv npumereHus HACOCO6
PASAUUHBIX MAPOK no nodade u Hanopy. Koncmpyxuyuu uenmpodexHoLx, 0cesvix u
0UAZOHAADHBLX HACOCOG.

OctosHvle napamempul HACOCOS: 100AYA, HANOP, NOAE3HAS U NOMPEOAseMAS MOULHOCHID,

K0P Puuerm noresrozo deticmsus. Ipubopor 0A usmepenus napamempos Hacoca.
Iaparreavras u nocaedosamervias padboma HAcoCos.

Teopus nodobus Aonacmuuvix Hacocos. Kpumepuu nodoous.

Kasumauus 6 AonacmHuvlx HACOCAX: NOHAMUE, NPULUHL 603HUKHO6EHUS, 6030eLiCEUsl HA
demaru u pabomy racoca. Mepvt 00pv0bL ¢ 603HUKHOBEHUEM U NOCACOCTNEUAMY KASUMAUUY 6
Aonacmiolx Hacocax. Kasumavuonnvie ucnvimanus nacocos. Kpumuveckutl u donycmumotii
KAsUmar,uoHHble 3anacol.

Cosmecmmnas paboma racoca ¢ mpybonposodom. Pabouas mouka. Yeaosus nycka Aonacmruix
HACOCO6.

Kiaaccugpuavus oovemrowx nacocos. [Tpuriyun deiicmeus, KOHCMpYKUuu u odracmu
NpUMeHeHUs PASAULHLLY MUN06 00DeMHBIX HACOCOS.

Kiaaccupuravyus nacocos u 6000n00vemMHbIX MAUUH 10 pasAutHbIM npustaxam. O03op
KAaccudukayuy Hacocos no npuryuny deicmeus. O0Aacmo npumeHeHus HACOC06 PASAULHDLX
mMunoe.

Cxembt HACOCHBLX YCMAHOB0K: C NOAOKUTMEALHOU U OMPULAMEALHOT 6bICOMAMU 6CACHIBAH U,
cugonrozo muna. Onpederetitie HANOPA HACOCA 110 NOKASAHUAM USMEPUTNEADHBIX NPUOOPOS.
OctosHvle napamempul HACOCOS: N00AYA, HANOP, NOAE3HAS U NOMPEOAAEMAS MOULHOCHID,

Ko Ppuuerm noresrozo deticmsus. Ipubopor 0N usmepenus napamempos Hacoca.
Ipunyun deiicmeus uermpodexHvix Hacocos. Teuerue xudxocmu 6 KaHAAAX padouezo KoAecd.
Bxo0 xudxocmu na pabouee koreco u 6v1x0d us Hezo. OcHosHoe ypasHerue 1eHmpo0exHozo
Hacoca.

Kaaccugpuianyus ronacmmoix Hacocos u ux mapkuposka. Odracmv npumererus HACOCOE
PASAUUHBLX MAPOK 1o nodade u Hanopy. Koncmpyxuyuu yenmpodexmolx, 0cevix u
0UAZOHANDHBLX HACOCOG.

Koagpuyuerm 0vicmpoxodrocmu Aonacmuulx nacocos. Kaaccugurayus ronacmmolx HAcocos no
KoaPPpuuermy 0blcmpoxoOHOCHIU.

I'paguiu xapaxmepucmux AONACMHBIX HACOCO6: padovue, YHusepcarbble, Oespasmeptrivie. Budvl
u ocoberHocmuy paPuKos XapaKmepucmux pasAULHbX Munos HAcocos.

Cnoco0vt pezyAuposarus pexxumos padomot HACOCOG.

[punyun deiicmeus, KOHCMPYKYUU U 00AACTU NPUMEHEHUS BUXPESDLX, ULHEKOBDLY,
SUOPAUUOHHBIX U CIPYUHDLX HACOCOG.

Kiaaccupuxavyus ronacmmolx Hacocoé u ux mapxuposka. O0racmv npumereHus HACOCO6
PASAUUHBIX MaApOK no nodade u Hanopy. Koncmpyxuyuu uenmpodexHoLx, 0cesvix u
OUAZOHAADHBLX HACOCOG.



20.
21.
22.

23.

24.

25.
26.

Korempyxyuu yenmpobextiolx, ocesblx u 0uaz0HAAbHLLX HACOCOS.

Koagppuruerm noaesrozo dericmeust HAcoca u HACOCHOU YCMAHOGKU.

Kanumanrotvle 6A0KeHUS U IKCNAYAMAYUOHHbIE pacX00bl NPU NPOeKMUPOSAHUL,
CMpOUMeAbCmee U IKCHAYAmauu 2udpoysAr06 nacoctolx cmaryuti. Texnuio-aKoHomuveckoe
cpasHerie 6apuanmos npu NpoeKmuposany HacocHolx cmaryuti. I'udpasaueckue u
600H0aHEepzemueckue pacuenul. Yoeavtvle noKkasameAu HACOCHBLIX CIMAHUUIL

O0aacmv npumererus u KOHCMPYKUUY 60006bINYCKHBIX COOPYKeHUTL C 3aN0pHLLMU
YCMpoucmeamu MexaHuueckozo 0eticmeus, CugoHH0z0 mund, C NepeAUsHoLl CHeHKO.
Hasnaueriue u mpebosarius, npedvisasemvle Kk HANOPHbIM mpydonposodam. Buibop mpaccor
NPOKAAIKU, YUCAA HUMOK U MAMepuara mpyoonposodos. Yxaadxa HanopHolx mpyo0nposodos.
Hasnaueriue sHympucmanyyuOHHbIX KOMMYHUKAYUTL U UX COCMAS.

Ob6ujue céedenus u mpedosanusl, npedvisasemvie Kk 60003a00pHuLM coopyxeruim. Hasnaverue
60003A00pHDLX COOPYKEHUTL U UX KAACCUPUKAUUS 1O PASAULHDIM NPUSHAKAM.

27. Asuzameru 0as npueoda racoca. Onpedererivie MOWHOCTIU IAEKMPOOSUAMEAS OASL NPUE00a

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

nacoca. Bvibop arexmpodsuzamenrs.

Bcnomozameavtioe 006opydosatiue nacochvlx cmanyuil. Onpederetie pacuemmuvix HANOPA U
n00awu 0CHOSHBLLX HACOCOB. Bvibop ocHo6HbIX HACOCOS.

Cxemot 2udpoy3r06 OCYuUMeAbHBIX HACOCHBIX cmanyuil. Hacockvle cmanyuu u ycmanosku 0As
3a00pa nodsemruotx 600.

Cocmas zudpoysros HacocHvx cmaryuii. Boibop cxemuvl zudpoysaa 6 3asucumocmu om
HA3HAYEHUS, YCAOBUTL 6000100 Y U eCTNeCcéeHHo UCOPUIeCKUX PaKmopos.

Hasnauernue u cocmas 60006vinycktuix coopyxeruil. Kaaccugurxayus 60006binyckHbix
COOpYKEHUU.

Hasnauenue u cocmag 6000601nyckHbLX coopykeruil. Kaaccupurxayus 60006b1nyckHoLX
COOpYKeHU L.

Bcacvisatowue u nodsodsiuyue mpy60nposodu.

3adaua.

Puibosauumtivie u copoydepxxusarouiue coopyxeHus u ycmpoucnea.

Cmavuonaprvie 30aHusl HACOCHBLX CMAHUUTL U UX KAACCUPUKAUUL 110 KOHCMPYKIMUSHDIM
npusnaxam. Konempyxyuu 30anuti HACOCHLLX CMAHUULL «HA3EMHO20», «KAMEPHO20» U
«0A0uH020» munos. Onpedereriue pasmepos 6epxHez0 CMpoeHus U nod3eMHo Hacmu 30aHu.
Konmpoavro-usmepumervtas annapamypa. Ilpunyuno asmomamusayuy HACOCHLLX CMAHUUTL.

38. Asuzameru daa npusoda racoca. Onpedererivie MOULHOCTIU IAEKMPOOSUIAMEAS OASL NPUE0IA

39.

40.

41.

42.

43.

nacoca. Bvibop arexmpodsuzamenrs.

OctosHoe zudpomexaruveckoe u aHepzemuveckoe 000pydosarue HACOCHLIX CIMAHIUIL:
nasnaverue, cocmas. I'paguxu sodonompedrenus (sodoomsoda) u sodonodauu. Onpederetie
pacuemHuvlx Hanopa u nodauu 0OCHOSHLLX HACOCOG.

Cxemot 2udpoy3r06 HACOCHDLLX CMAHUULL HA OPOCUMEADHBLX CUCMEMAX npu 3a00pe 600blL U3
OMKPLIMOLX UCOUHUKOE U nodade 6000l 6 Kararbl. CXxembl 2UOPOY3A06 HACOCHDLX CHIAHIUIL,
nodatouux 600y 6 saxpuvimuie opocumervtivie cemu (30C).

Kiaaccupurayus Hacocvlx cmanyuil no HA3HAeHU0, KOHCMPYKMUGHUIM NPUSHAKAM,
YCAOBUAM UCHOAD306AHUS, HADEKHOCTU, nOJaAe U HANOpY.

T'udpasauveckuii yoap 6 HanopHovlx mpyoonposodax: NpudUHovl 603HUKHOBEHUS U CPedcnea
3AUUMLL 0M 2UOPABAUHECKUX YIapPOs.

TpybonposodHas apmamypa: 3anopHas, pezyAupyrouas, npedoxpanumerbHas,
npedoxXpaHumeAbHo-3anopHas, MOHMAXHASL.
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Puc. 1Cxema HaCoOCHO YCTaHOBKMU
Bopoucrounuk; 2. IIpuemusIit

4.

KJIATaH;
Konewno;

; 6. HacocHblii arperat; 7. CyxeHue TpyoonpoBoza

11.

12. HanopHslii pe3epByap.

koH(py3op); 8. Pacmmpenne tpybomposoma (amuddysop); 9.

[Ipunoxenue 2

3aganue N2l
1. Ha npexacraBinennom pucynke Ne 1 n3zo0paxena cxema
HACOCHOM YCTaHOBKH. J{aiiTe ee moJIHOE HAUMEHOBAHUE.
2. JlaiiTe HaMMEHOBaHKE MPOMYIIEHHBIM MO3ULIUsAM 3, 5,
9, 11.
3. [ToxkainyiicTa, ykaXute pa3Mepbl OCHOBHBIX PaCUETHBIX
AJIEMEHTOB HACOCHOW YCTaHOBKH (BBICOTA BCACHIBAHUS,
BBICOTA HarHETAaHUSs, T€0/IC3NYECKasl BHICOTA TOABEMA).
Ecou 61=7w™m, € =5mM, {3=20M, {4, =6M, {5=8m, {g=
4 wm.
4. OnpeaenuTh HAMOP, Co3/1aBaeMbIii HacocoM (puc. 1),
eci mokasanue npudopa 5 (0,75krc/em?), a mpubopa 9
(14,8atm). Hacoc paboraeT ¢ mpou3BoauTebHOCTHI0 230
M/ ac. JlmaMerp BeachiBaromero Tpyoomposoaa 200mm,
HaropHoro 150mm. PaccrosiHre Mex Iy TOUKaMu 3aMepOB
nasnenuns (0,5m).

5. OnpenenuTb MOIIHOCTh HACOCHOTO arperara ¢
napameTrpamu 3a1aun Ne 4. Ecnu ko durment
IMOJIE3HOT'O JIefiCTBUS Hacoca cocTasistieT /8%,a
nsurareis 86 %.

6. Onpenenutsb TpeOyeMbIii Harmop Hacoca (puc. 1) mpu
CIEeNYIOIMUX AaHHBIX: {1= 7M™, €2 = 5M, {3=20M, {4, =6
M, {5 = 8M (He BCe JaHHBIC HYKHBI [T pacyera);
poM3BOAUTENBHOCTh Hacoca 290:1/c; nuamerp
BcachIBaroIIero Tpyoonposoaa 0,5M, tuamerp HanmopHOTO
Tpybonposoaa 0,35m. [Ipu onpeneneHnn 3Ha4eHUS
MECTHBIX CONMPOTHBICHHUI U THAPABINYECKHX

COIIPOTHBIIEHUH MO JJIMHE PYKOBOJICTBOBATHCS CXEMOU Ha pUcyHKe 1.
OTBeThTE Ha CIEAYIOLINE BOIPOCHL:
[To xakuM mpuU3HAKaM KJIaCCUPUIIMPYIOTCS HACOCHI U BOAOMOIBEMHBIE MAIIIMHbI ?

1.
2.
3.

W3 kaknX OCHOBHBIX KOHCTPYKTUBHBIX Y3JIOB COCTOUT JIOMIACTHOM HAacoc?

Yemy nomkeH ObITh paBeH Hamop Hacoca H, uToObl o0ecrieunBaach 1ojiaqya BoJIbl yepes

TPYOOIIPOBOJHYIO CUCTEMY U3 OTKPHITOTO UCTOYHHKA B OTKPBITHII BOJOIPHEMHHUK?
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1
4
7
8.
9
H

Puc. 1Cxema HaCOCHOW YCTaHOBKM

Bonpoucrounuk; 2. 3aasmkka, 3.

Kouneno;5.
Cyxenue
Pacmmpenne

; 10. BagBmxkka, 11.

aropHBIil pe3epByap.

|57 ?\
= w
=z

L -

2 \J

; 6. HacocHbIit arperar,
TpybompoBona (konby30p);
TpybonpoBoa (muddyzop);
; 12

3aaanue N2l
1. Ha npencraBienHoM pucyHke Ne 1 m3o0pakeHa cxema
HACOCHOW YCTaHOBKH. [{aiiTe e€ mOJIHOE HAMMEHOBAHUE.

2. JlaiiTe HaMMEHOBaHKE MPOMYIIEHHBIM no3uLusaM 3, 5, 9,
11.

3. Tloxkanyiicta, yKaXuTe pa3Mepbl OCHOBHBIX PAaCUETHBIX
JJIEMEHTOB HACOCHOW YCTaHOBKHM (BBICOTA BCACBhIBaHUS,
BBICOTA HATHETaHHsI, TIeOE3MYECKasi BBICOTA IOIbEMA).
Ecmu 1= 12m, €> = 10M, €3 =15M, {4 =2M, {5 =3 M, {5 =
0,5m, £7=0,3Mm.

4. OmnpenenuTh HAmop, co3maBaeMblii Hacocom (puc. 1),
ecnn mokasanne npubopa 5 (1,7 krc/em®), a mpuGopa 9
(20,8 arm). Hacoc paboraer ¢ mpousBoguteabHoCThi0O 130
M/ gac. Jmamerp BcachiBaromero TpyGonposoxa 150 mw,
Haroproro 100 mMm. PaccrosiHre mMexay TOYKaMu 3aMepoB
nasienus (0,5m).

5. Ompenenuts MOIIHOCTh HACOCHOTO —arperara ¢
napamerpamu 3agauu Ne 4. Ecnu ko3¢ unuerT noaesHoro
nericTBrsa Hacoca cocrasirieT 0%,a nBurarens 80 %.

6. Ompenenuth TpeOyemblii Hamop Hacoca (puc. 1) mpu

CIEAYIOMNX MaHHBIX: £1= 12M, € = 10M, £3 = 15Mm, £4 = 2™, {5 = 3™, g = 0,5Mm, £7 = 0,3Mm. (He Bce
JaHHbIC HY)KHBI JJI pacuera); MPOU3BOAMTENbHOCTh Hacoca 190 n/c; auameTp BCachIBAarOIETO
TpybomnpoBona 0,4 M, tuamerp HamopHoro Tpyoomnposoaa 0,35m. [Ipu onpeneneHun 3HaYCHUST MECTHBIX
COTMPOTUBIICHUH M TUAPABINYCCKUX COMPOTHBICHUN IO JJIMHE PYKOBOJCTBOBATHCS CXEMOW HAa PUCYHKE
1.
OTBeThTE Ha CIIEIYIOIINE BOIPOCHL:

1. Kakas pa3Huia Mexay MOHATUSMHA HAcoC, HAaCOCHBIA arperar, HacOCHAasl yCTAHOBKA M HACOCHAS

cTaHuug?

B kakux cinydasx 3nauenus h,, h,, Hr, OyayT oTprIaTeIbHBIMU?

3. Tlo xakum mpu3HAKaM MOXKHO KJIaCCH(DHUIIMPOBATH JIOMACTHBIC HACOCHI?
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10.

Puc. 1Cxema HaCOCHOW YCTaHOBKM

BogoncTouHuk;

;
3aaBUKKa;

11.

12. HanmopHslii pesepByap.

2.

IIpuemus

i

4.

OTBeThTE Ha CIEQYIOIINE BOIPOCHL:
ITo kakuM pU3HAKAM KJIacCU(UITUPYIOTCS HACOCHI M BOJOIIOIEMHbIE MAIIUHBI?

1.
2.
3.

KJIaNaH,;
Koneno;
; 6. Hacocwusrit arperar; 7. CyxeHnue TpybonpoBoza
koH(dy30p); 8. Pacmmpenue TtpybompoBoma (muddysop); 9.

3aaanue N2l
1. Ha npexacraBinennom pucynke Ne 1 mzoOpakeHa cxema
HACOCHOM YCTaHOBKH. [{aiiTe ee mOJIHOE HAUMEHOBAHUE.
2. Jlaiite HaMMEHOBaHUE MPOMYUICHHBIM MO3ULMsAM 3, 5,
9, 11.
3. [loxanyiicTa, yKaKUTe pa3Mepbl OCHOBHBIX PacueTHBIX
3JIEMEHTOB HACOCHOW YCTaHOBKH (BBICOTAa BCACBHIBAHHSI,
BBICOTA HArHETAaHWs, Te0Je3MUecKas BBICOTA MOIbEMA).
Ecou 61= 8™, €2 = 15wMm, €3=120M, €4 = 3M, {5 =6M, €s
=2Mm.
4. OmnpenenuTh HAMoOp, co3faaBaeMblii HacocoMm (puc. 1),
ecin mokasanue mpuGopa 5 (0,5 kre/em?), a mpubopa 9
(2,8 atm). Hacoc paboraet ¢ mpousBoautensHocThi0 500
M/ dac. JluameTp BcachIBaromero Tpybomnposoga 400 mm,
HaropHoro 350mmM. PaccTosiHne Mex Ty TOUKaMHu 3aMepOB
nasnenus (0,5m).

5. Omnpenenuts MOIIHOCTH HACOCHOIO arperara ¢
nmapamerpamu  3amaun Ne 4. Ecimm  ko3ddunueHt
[MOJIE3HOr0 JEHCTBUA Hacoca cocraBiser 68%, a

nsurareis 76 %.

6. Onpenenuth TpeOyeMblii Hamop Hacoca (puc. 1) mpwu
CIIeNyIOIMUX JaHHbIX: 1= 8 M, € = 15M, {3 = 120mMm, {4 =
3 M, {5 = 6 M. (He BCe HaHHBIE HY)XHBI Ui pacueTa);
NpOM3BOAMTENBHOCTE  Hacoca 490 n/c;  muamerp
BcachIBaromiero Tpyoonposoaa 0,5M, tuaMerp HaAIIOPHOTO
TpyoonpoBoga 0,35 m. Ilpum onpeneneHuu 3HAUYEHUS
MECTHBIX COITPOTHBIICHUH u THIPABITNYECKUX
COIPOTUBIICHUH I10 JJINHE PYKOBOICTBOBAaTbCA CXEMOU Ha
pucyske 1.

W3 KakuX OCHOBHBIX KOHCTPYKTHBHBIX Y3JIOB COCTOUT JIONIACTHOM HAcoc?

Uemy moipkeH OBITH paBeH Hamop Hacoca H, 9To0bl o0ecnieurBanach moaada Boabl Yepe3

TpYOONPOBOJHYIO CUCTEMY U3 OTKPHITOIO UCTOYHHUKA B OTKPBITHIH BOAOIPHEMHUK?
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Puc. 1Cxema HaCOCHOW YCTaHOBKM
1. Bogoucrounuk, 2. 3aaBmwKKa, 3. ;
4 Komneno;5. 6. HacocHbrit arperar;,
7. CyxeHue TpyOOnpoBoa (xouby30p);
8. Pacmmpenue TpybompoBoaa (mucbdysop);
9 ; 10. Bagsmkka; 11. ;12

HanopHsriii pezepByap.

3aaanue N2l
1. Ha npencraBienHoM pucyHke Ne 1 m3o0pakeHa cxema
HACOCHOW YCTaHOBKH. [{aiiTe e€ mOJIHOE HAMMEHOBAHUE.

2. JlaiiTe HaMMEHOBaHKE MPOMYIIEHHBIM no3uLusaM 3, 5, 9,
11.

3. Tloxkanyiicta, yKaXuTe pa3Mepbl OCHOBHBIX PAaCUETHBIX
JJIEMEHTOB HACOCHOW YCTaHOBKHM (BBICOTA BCACBhIBaHUS,
BBICOTA HATHETaHHsI, TIeOE3MYECKasi BBICOTA IOIbEMA).
Ecmu 1= 17m, €> = 20M, €3 =50M, {4 = 3M, {5 =4M, {5 =
0,3m, £7 = 0,5Mm.

4. OmnpenenuTh HAmop, co3aaBaeMblii Hacocom (puc. 1),

ecim mokazanwue pubopa 5 (1, Skre/em?), a mpuGopa 9 (8,8

atm). Hacoc paboraer ¢ mnpousBogurenstocTsio 1200 v/
yac. Jluamerp BcacwiBaromiero Tpybompooga 600 mwm,
Haroproro 500mMm. PacctossHre Mex Iy TOUKaMu 3aMepOB
nasienus (0,5m).

5. Omnpenenmuth MOIIHOCTh HACOCHOTO arperara ¢
napamerpamu  3amaun Ne 4. Ecmum  koad¢uiment
[IOJIE3HOI'0 JercTBUg Hacoca cocraBiaster 85%, a

nsurareis 95 %.
6. Onpenenuth Tpebyemblii Hamop Hacoca (puc. 1) mpu

CIEAYIOMNX MaHHBIX: {1= 17 M, € = 20M, {3 = 50Mm, {4 = 3™, {5 = 4™, g = 0,3Mm, {7 = 0,5Mm. (He Bce
JaHHbIe HYKHBI Ul pacdeTa); IMpPOHM3BONUTENBHOCTh Hacoca 10 i/c; nuamerp BCachIBaroOLIErO
Tpybonposoaa 0,1 M, ntuamerp HanopHoro Tpyoomnposoaa 0,08m. Ilpu onpenenennn 3Ha4YeHNUs MECTHBIX
CONPOTHUBIICHUH U TUIPABIMYECKUX CONPOTHBIICHUH MO UIMHE PYKOBOJCTBOBATHCS CXEMOM Ha PUCYHKE

1.

OTBeThTE HAa CIEAYIONINE BOIIPOCHI:
1. Kakas pa3HuIia Mexay MOHSATHSIMH HAacOC, HACOCHBIM arperar, HacoCHas yCTaHOBKAa M HACOCHAs

CTaHIUA?

B kakux cinydasx 3nauenus h,, h,, Hr, OynyT oTpriiaTeIbHBIME?

3. Ilo kakuM mpu3HAKaM MOXKHO KJIacCU(UIIMPOBATh JIONACTHBIE HACOCHI ?



AJITAVICKUU TOCYJAPCTBEHHbBII ATPAPHBIN VHUBEPCUTET

[Ipunoxenue 3

OAKYJIBTET HPHPOﬂOOBYCTPOﬁCTBA
Kadeapa ruapaBinkn, cejibCKOX0351iiCTBEHHOT0 BOIOCHAOKEeHNS U BOJI0OTBEIeHUS

3AAAHME Ne2

«Onpe,u;eneHMe IIapaMeTpoOB HeHTp06e)KHOI'0 HacocCa B pa3/IMYHBIX YCJIOBUsIX €TI0 pa60TBI»

Crynent rpynma Ne
VicxomHble TaHHBIE
YacroTa viaMeT VMHHa
- p Hor Ynenbroe ITorepu B
Bpamlenu | ['eomesmueckn | craspbHOrO | Tpyborposor 3amaHHa
_ COIIPOTMBIIEHM | TPyOOIIpoBo;I
4 BaJla v Hatiop H., HAIIOPHOTO a o A oS s rmofava
Hacoca M TpyOOIIpPOBOLT ’, - /1\;_6 M ’ Q,™m3/c
" 12 a Dtp, MM M
Xapakrepucruka Hacoca [1160-112 n=1450 o6/mmuH
,LI{ M A ﬂé‘(?‘fg‘/,:} 17
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Y8 mrem e | 1 / i
TH60-1125 (T=2b4ry i
N «Bm [ [
w N =
0 NS T
= — =
= =t
L — | 4+~ T - -
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0 20 40 &0 & w0 0. .. M3/4ac
TpeOyeTcs:
1. TIlepedepriTh B yBe/MIeHHOM MacIIITa0e 3a/laHHbIe XapaKTePUCTIKI IIeHTPOOeKHOTO Hacoca;

2. Tloctpouts KpuBble
XapaKTepmUCTMKa TP 11 00/ MVH;
3. TlocTpownth TVIpONMHAMIYECKYIO KPUMBYIO TPYOOITpOBOIA IO IaHHBIM H, muamMeTpy m UIMHEe HaAIIOPHOTO
Tpybonposona o dopmyie Hy,y = H+ Shv ortpenennts pabodnie TOUKY;
4. OmnpepermTd peXxvM pabOTHI 1 IedWUIINT BOIOIIOAAYN ABYX IapaUle/IbHO paboTaloIIX HaCOCOB Ha OIVH
ob1mmit Tpy6oIpoBoI (TOCTPOUTE CyMMapHble XapaKTePUCTUKN ABYX MapasUIeJIbHO paboTaroIx HacoCoB
C OIVHAKOBBIMM XapaKTepUCTMKaMM, IIOCTPOUTh TMIPOAMHAMUUECKYI0 KpUBYI0 Tpybomposona Hp-2Q,
onpeneymtsb 3HaveHVs 2Q v H st pabounx Tovek, a Taxxe KIT/ xaxmoro Hacoca).

5. Omnpepermre ycaoBusl TofauM 3agaHHOro pacxoga Qs

H-Q; N-Q; n—Q (wir nm n,00/MMHHA TOM XXe dYepTeXe, Ife IIOMeIleHa U

KOJINMYeCTBEHHOI'O peryjamnpoBaHs;

6. Harrru KI1J] Hacoca Iipy KauecTBeHHOM U KOJIMYeCTBEHHOM perysIMpOoBaHUN.

IIpyu IIOMOIINM KadeCTBEHHOIO U




[Ipunoxenue 4

K IIporpamMme JUCIUIIIHHbL

Hacochl H HACOCHBIE CTAHUHHA
(HAMMCHOBAHHE JHUCIMINHHEL)

M3MeHeHHs IIPUHSTHI Ha 3aceJaHnH Kadenpsl
FHI[DEIBJ'II’IKH C.-X. BOHOCHEI6}KCHH}I U BOAOOTBECJICHH A
npotokoi Ne 5 ot «29» dempans 2018 roga
Crniucok HMeroIuXcs B OMOIHOTEKe YHUBEPCUTETA
W3JJaHUM OCHOBHOM y4eOHOM MUTepaTyphl 10 JUCLIUIIIMHE,

110 cOCTOsIHHUIO Ha «1» ¢eBpana 2018 rona
No i/ Bubnuorpaduueckoe onucaHHe U3MAHN [lpumeuaHue

(KOMMUECTBO 3K3EMILIAPOB HiK CobLika Ha DBC)

1. [MopryHos, K.IM. Hacocbkl ¥ HacoCHbIe CTaHUMK [dneKTpoHHbIN pecypc] : yueb. nocobue
K.M. MopryHos. — 2NeKTpoH. gad. — CaHKT-lMeTepbypr : ladb, 2018. — 308 c. — 36C «/laHb»
Peskum poctyna: hitps://e.lanbook.com/book/103069.

2.|3anyurmid, 3. B. HacocHble CTaHUMM | KYPCOBOE MpoeKTMpoBaHue [ 3. B. 3anyukui,

27
A. WU. NMeTpyxHo. - M. : MnTerpan, 2014. - 167 c.

3.| CkpunHuk, A. B. [IpOEKTUPOBAHWE HACOCHbIX CTAHLMIA [INEKTPOHHBIA pecypc] :
yuebHo-meToguueckoe nocobue / A. B. Ckpunuuk, H. M. Kaneuiok, W. B. AemuHa;
ATAY. - INEKTPOH. TEKCTOBbIe AaH. (1 daitn: 5581 K6). - bapHayn : U3a-8o ATAY, 2011.

Cant Antalickoro FAY,
JK BubanoTekn

Crnucok UMErOIXcsl B OMOJIMOTEKe YHUBEPCUTETA
U3J[AHUH JOTIOTHUTENbHON yueOHOH JIUTepaTypsl 110 AUCHUIUIHHE,

no coctosiHuIO Ha «1» pepans 2018 rona
Ne /i bubnuorpapuyeckoe onucanue M3aaHus [Tpumeyanue

(I(OHH‘JCCTBO DKICMMIAPOB HJIH CCLITKA Ha

2BC)

1.[Typk, B. . Hacocbl ¥ HACOCHbIE CTAHLMK : y4eBHUK A5 By30B / B. U. Typk, A. B. 4
MwHaes, B. Al. KapenuH. - M. ; Ctpolmsaar, 1977. - 297 c.

2. NomakuH, A. A, LeHTpoBeskHble 1 0CeBbie Hacochl / A. A. JIOMaKkuH. - 2-e usg,, 3
nepepab. u gon. - M. : MawwnHocTpoeHue, 1966. - 364 c.

3.|Yebaesckunid, B. ®. [POEKTMPOBAHWE HACOCHBIX CTaHLMIA M MCMNbITAHWE HACOCHbIX
ycTaHosok / B. @. Yebaerckuid, K. M. Buwresckuin, H. H. Haknapos. - M. : Konog, 2000. - 2
376 C. : UA. - (YuebHMKM 1 yyeb.nocobua ana By3os).

4.|KapenuH, B. i.  HacoCbl M HACOCHbIE CTAHLMK : yuebHUK ana By3os / B. fl. KapenuHx, A. 21
B. MuHaes. - 2-e u3g,., nepepab. v gon. - M. : Ctpoinsaar, 1986.-320c¢

5. |Hacocbi M HAacoCHble cTaHuMu : ydebHuK ana sy3os / pea. B. ©. Yebaesckuid . - M. : 32
Arponpomusnat, 1989. - 416 ¢

6.| NonacTHble Hacockl : cnpasBoYHuK / pea.: B. A. 3umHnuknii , B. A. Ymos. - /1. : 1
MawuHocTpoeHue, 1986. - 334 c.

7.|YuHnes, M. A.  JlonacTHble Hacochl ; cnpaso4Hoe nocobue / U. A. YuHnes. - /1. : 7
MawmnHocTpoeHue, 1973. - 183 c.

8.| Ckpunnuk, A. B.  JlonacTHble HAcoCk! : 1abopaTopHbIiA NPakTUKym / A. B. CKPUTNHUK. - 70
BapHayn : M3a-s8o ATAY, 2006. - 63 c.

CocraBuTenu: W
K.C.-X.H.. JIOLEHT Wer o A.B.Cxpunsauk

YHeHaA CTENCHb, LOJKHOCTD NOANHCH H.O. ®amunus

Cnmcok BepeH )
@(OJ‘O ConQe A 8 DR A ﬁ?’ i O Yerrio oQ

HNofknocrs paGorruig Subanoreku “noanuch I/I.O\{Jbammm




[IpunoxkeHue 5

K IporpaMMe JTUCIUTIIIUHBI
«HacocBI 1 HaCOCHBIE CTAHIIUI

AHHOTAIIMS TUCIUTUINHEI

«Hacocbl 1 HACOCHBbIE CTAHIIMH»

Heab AucuMIMHbI — GOPMUPOBAHUE Y CTYJACHTOB KOMITJIEKCA OCHOBHBIX CBEICHUM M 0a30BBIX TIOHITHI
(6] I‘I/I,Z[pOTeXHI/I‘-IeCKOM yBHG MAIIMHHOTO BOAOIIOABEMA U 3JICMCHTAX BXOAAIINX B €10 COCTAaB. I[aTI:
3HaHUA 110 CXEMaM THUAPOY3JI0B HACOCHBIX CTaHHI/Iﬁ CUCTEM BOI[OCHa6}KeHI/I$I U CHCTEM
KaHaIM3auuu. A Take c(QOpMUpOBaTH HAaBBIKK 10 pacyery, MoAdopy, HCHBITAaHHIO
THUAPOCUIIOBOTO 00OPYAOBAHUS Pa3MEIIaeMOro Ha CTaHITUSX.

OcBoeHne naHHOW IUCHMIUIMHBI HAalpaBleHHO Ha (OpMUpOBaHHE Y OOYYAIOMIMXCS CIIEAYIOIINX

KOMIIETECHIIUH.

Ne 5 Cooeprcanue komnemenyuii, hopmupyemuix

KoMnemenyuil

IK-1 CIIOCOOHOCTBIO TPHHUMATH MPO(ECCHOHATBHbBIC PEIICHUS TPH CTPOMTENIBCTBE U IKCILTyaTalluH
00BEKTOB MPHPO000yCTpOoiicTBa U Boomoas30Banus ([TK-1);

[K- 12 CIMOCOOHOCTBIO  KCIIONIB30BATh ~ METOIBI  BBIOOpAa CTPYKTYphl UM [ApaMeTpoB  CHCTEM
PHUPOI000yCTpOicTBa U Bofonoiab3oBanus (ITK- 12);

I1K-16 CIMIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHO HAYYHBIX JHUCIMAIUIAH, METOJIbI
MaTeMaTHYeCKOr0 AaHallM3a W MOJCIHPOBAHUS, TEOPETHYCCKOr0 M  HKCICPHUMEHTAIBHOTO
MCCIIeIOBaHMsI PH pelieHun npodeccuonansbix 3a1au ([IK-16)

TpynoemkocTs aucuuIUInHEbl «Hacockl 1 HACOCHBIE CTAHLIMU» IO BUAAM 3aHSATUH, peaau3yemMoi
o yueOHoMy 1iany HampasiieHus nmoarotoBku 20.03.02 Hpupomoo0ycTpoiiCTBO U BOIOTIOJIB30BAHUE,
npoduie MoAroToBKH «KOMITJIEKCHOE MCTIOIB30BaHUE M OXpaHa BOJIHBIX pecypcoB». DopMa o0ydeHHs —
OYHasl.

Bun 3anaruii OuHoe 00yueHUe
1. AyauTopHble 3aHATHS, YACOB, BCETO, 48

B TOM YHCIJIE: 16
1.1. JIekuuu
1.2.JTaboparopHbie pabOThHI 16
1.3.TIpaktuueckue (CeMUHAPCKUE) 3aHATHS 16
2. CamocrosTenpHas paboTa, 4acoB, BCETO 60

B TOM YHCJIE:
2.1.Kypcosoii npoext (KIT) -

2.2.Pacuerno-rpaduueckoe 3amanue (PI'P) 10
2.3.CaMOCTOSITEIbHOE H3YUCHHE Pa3ICIIOB 13
2.4, TekyIas cCaMOIOArOTOBKA 10
2.5.TloaroToBKa u ciada 3auera (IK3aMeHa) 27
2.6.KonrponbHas padora (K)
HWroro yacos (ctp. 1+c1p.2) 108
dopma NPOMEKYTOYHOH aTTeCTaIlluU Oks.
OO6mIas TpyJ0€MKOCTh, 3a4STHBIX STMHUI] 3

DopMbI IPOMEKYTOYHOM aTTECTALMU —IK3AMEH.

IlepeyeHb U3y4yaemMbIX TeM:

Bseoenue u obwue ceedenust 0 HAcocax, HACOCHLIX YCMAHOBKAX U HACOCHBIX CIMAHYUSX
Jlonacmuvle nacocwl

Cxembl 2UOPOY37108 20108HBIX HACOCHBIX CIMAHYULL
Tuopomexanuuecxoe u snepeemuseckoe 0b60py008aHUe HACOCHBIX CIAHYULL
30anus nacocuvix cmarnyuil

BoooszabopHnbie coopysceHuss HACOCHBIX CMAHYULL
Buympucmanyuonnvle KOMMyHUKayuu HACOCHbIX CIMAHYUL
Hanopuvie mpyoonposoosi 20106HbIX HACOCHBIX CIMAHYULL
Kananusayuonnvie nacocnvie cmanyuu
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