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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EIUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh 73ET

YacoB 1o yueOHOMY IIaHy 252
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 150
caMoCTOsITebHAs paboTa 80
4aCOB Ha KOHTPOJIb 22

Pacnpezlenelme YacoB IMCHUIIVIMHBI IO ceMeCTPpamM

Cemectp
(<Kypc>.<Cemectp 2(1.2) 320
Ha Kypce>) Hroro
Henens 13 4/6 16 1/6
Bup 3anstuit yon | po | vo | poo| vio | PO
Jlexuun 28 128 |32 (32 [60 (60
JlaboparopHsie 14 |14 |16 |16 (30 |30
IIpakruueckue 28 (28 (32 |32 |60 [60
HUroro ayn. 70 |70 |80 (80 |150 | 150
KonrakrHas padora |70 |70 (80 |80 |150 |150
Cawm. pabota 56 |56 |24 (24 |80 |80
Yacel Ha KOHTPOIIb 18 |18 |4 4 22 (22
Hroro 144 1144 | 108 | 108 | 252 [ 252
Bus! KOHTpOJIS B ceMecTpax:
KypcoBoii nmpoekr 3 ceMecTp
3auer 3 ceMecTp
Kypcosas pabora 2 ceMecTp
OK3aMeH 2 cemMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

3. MECTO JUCHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Iuxn (pasagen) OI: | F1.B

3.1 | TpeGoBanus K NpeABaAPUTEILHOI OAT0TOBKE 00y4Yar0LIerocs:

3.1.1 [ Teonndopmarika

3.1.2 | McTopust u coBpeMeHHbIe MPoOIeMbl IPUPOJ000yCTPOHCTBA M BOAOIONb30BaHHS

3.1.3 | CpencrBa 1 TEXHOJIOTHH H3MEPEHH B IPHUPO000YCTPOICTBE M BOIOMIOIB30BaHUHI

3.2 | AucumminHbl (MOAYJIN) M MPAKTHKH, IS KOTOPHIX 0CBOCHHE JAHHOI TMCIUIJIMHBI (MO1YJIs1) HEO0X0AUMO KAaK
npeiIecTBYOIIee:

3.2.1 | 3ammTa BEITYCKHON KBATM(HKAIIMOHHOH PadOTHI, BKITFOYAs TOJTOTOBKY K IIPOIEIYPEe 3aIIUThI ¥ IPOLEAYPY 3aIUTHI

3.2.2 | [Ipon3BoaCTBEHHAs NPAKTHKA - HAYYHO-HCCIIeH0oBaTenbckas pabota (HP)

3.2.3 | IlpousBoacTBEHHAs NPEAAUILUIOMHAs IIPAKTUKA

4. KOMIIETEHIIMH OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI U CLIUTIINHBI
(MOJY.JIS)

IIK-1 : Cnioco0eH pyKoBOAUTH: OTA€J10M BOIOMOJB30BAHUS CJIYKObI IKCILIYaTAIMM MEJIHOPATHUBHBIX CHCTEM; HACOCHOM
CTAaHUMEeH cJIy:K0bI IKCIIYyaTALMHU MeJIHOPATHBHBIX CHCTEM

ITK-1.1 : 3HaeT cxeMbl KOMMYHHUKAITMl HACOCHOW CTaHIIMH, CXEMbI PACTIOJIOKEHUS TPyOOTIPOBOIOB C YCTAaHOBIEHHON apMaTypoi
Y KOMIIEHCHUPYIOIIIUMHU YCTPOHCTBAMU

[IK-1.2 : 3HaeT yCTpOHCTBO M MMpaBHiIa IKCILIyaTallni KOHTPOIHHO-U3MEPUTEIBHEBIX IPHOOPOB U CPEICTB ABTOMATHKH

IIK-1.3 : YMeeT coBepIICHCTBOBATH HOBBIE TEXHOJIOTHH U METOIBI IOBBIIECHHUS 3P (PEKTUBHOCTH pabOTH HACOCHOW CTAHITUHI

[TK-1.4 : YMeer paccUUTHIBaTh MapaMeTphbl BOJ03a00pa U BOJIONOAAYH, BOAHOTO PEKHMA O TAaHHBIM THIPOMETPUYECKOTO
000pyIoBaHUS U IPHOOPOB

I1K-1.5 : Braneer HaBBIKaMHU 0O€CTIEUEHHSI CBOEBPEMEHHOTO IIPOBEACHHS TIAHOBO-TIPEYIPENTEIBHOTO U KAITUTAIEHOTO
peMoHTa 000pyAOBaHUS

IIK-1.6: Bnaz[eeT HaBBIKAMH 00ECIICUCHUS CO6J'IIO,HCHI/I$I TEXHOJIOTUYCCKOT'O peKrUMa pa60T},1 HAaCOCHOI CTaHIIUN

ITK-1.7 : Biageet HaBbIKaMH OpraHU3aluK paboT mo 3ab0py, YUETy, paciupeelICHHIO U M0Iaue BOJIbI B COOTBETCTBUH C
YCTaHOBJICHHBIM IIJIAHOM BOJIOIOJIL30BAHMSI U KOHTPOJIb UX BBITOJHEHHSI

IIK-2 : Cniocoben pa3padaTsIBaTh KOMIIOHOBOYHBIE PEIIEHUSI HACOCHBIX CTAHIUI CHCTEM BOTOCHAOKEHUS U
BO/I00TBeleHMS1, IPOBOAUTL PacyeThbl M BbIOOP 000Py10BaHMA M APMATyPbl

[TK-2.1 : 3HaeT HOPMATUBHO-TEXHUIECKYIO JOKYMEHTAITHIO MO0 BOJOCHA0KEHUIO U BOJOOTBEIEHUIO

[1K-2.2 : 3naeT npodeccrnoHambHbIE KOMITBIOTEPHBIE TPOTPAMMHBIE CPEICTBA, HEOOXOIMUMEBIE [T IPOSKTUPOBAHNS HACOCHBIX
CTaHLUH CHCTEM BOJIOCHA0)KEHNUS U BOJOOTBEICHHS

[IK-2.3 : 3HaeT coBpeMeHHOE 000pyI0OBaHNE W TEXHOJIOTHIECKHIE PEIICHNS HACOCHBIX CTAaHIINN CHCTEM BOJIOCHAOKEHUS U
BOJIOOTBEACHHS

[IK-2.4 : YMmeeT npuMeHATh podeccHoHANbHBIE KOMIBIOTEPHBIE CPEICTBA TS Pa3paboTKU MPOEKTHOM 1 paboueit
JOKYMEHTAIMN HACOCHBIX CTAaHIINI

IIK-2.5 : YMmeeT OIMpeALIATh HeOGXOHI/IMOG OCHOBHOC U BCIIOMOTI'aTCIIBPHOC TCXHUYCCKOC U TCXHOJIOTHYCCKOC O60pyHOBaHI/I€
HaCOCHBIX CTaHL[I/Iﬁ CHUCTEM BO,I[OCHa6)K€HI/IH U BOAOOTBCACHUA

[1K-2.6 : YMeeTt pa3pabarbiBaTh U MPECTABISATH NPE3CHTAIIMOHHBIC MAaTEPHAIIBI IO TIPOEKTY HACOCHBIX CTAHIIMH

IIK-2.7 : YMeeT 060CHOBBIBATh NPUHSATHIE IPOEKTHBIE PELICHUS] HACOCHBIX CTaHIIMN

[1K-2.8 : BnaneeT HaBBIKaMM BBITTOJIHEHHSI pacyE€TOB, aHAJIN3a BAPUAHTOB U OTIPEIENIEHUS] OCHOBHOTO M BCIIOMOTaTEIhHOTO
00opyoBaHusl, HEOOXOJMMOTO JUIsl IPOSKTUPYEMBIX HACOCHBIX CTAHIMN CHCTEM BOJIOCHA0XKEHHsI U BOJOOTBEICHUS

[1K-2.9 : Bnajeet HaBbIKAMU OTIPEICIICHUS TEXHOJOTHUECKUX U TEXHUUECKUX PEIICHU HACOCHBIX CTAHIIMNA CUCTEM
BOJIOCHA0KEHUS, BKIIIOYasi KOHCTPYKTUBHBIE 1 KOMIIOHOBOYHBIE PEIICHHS

IK-3 : Cioco0eH BBINOJIHATH, KOMIIOHOBOYHbIE PelIEHUsI COOPY:KEHUil OUNCTKH CTOYHBIX BOJI, BBINOJHSITH PACYeThl H BBI
0op 00opy/A0BaHUS U APMATYPbI




IIK-3.1 : 3naer COBPEMCHHBIC TCXHUYCCKUEC U TEXHOJIOTUYCCKUEC PCHICHUS CO3JaHU COOpy)KCHI/Iﬁ OYHCTKH CTOYHBIX BO

IIK-3.2 : 3naer METOAbI MHIKECHCPHBIX paC‘léTOB, H€06XOHI/IMLIC JUTA IPOCKTUPOBAHUSA COOpy)KeHI/Iﬁ OYHUCTKU CTOYHBIX BOJ

[1K-3.3 : YMeer onpeensTe He0OXOANMOE U BCIIOMOTaTeIbHOE TEXHUYECKOE U TEXHOJIOTHYECKOe 000pYAOBaHNE COOPYKEHUH
OYHUCTKH CTOYHBIX BOJI

[1K-3.4 : YMeeT pacCUUTHIBATh TEXHOJIOIMYECKHE M TEXHUUECKUE PELICHHS JIMHUK OYUCTKU BOJIBI M 00pabOTKM ocajKa

IIK-3.6 : YMeer ompeaensaTh CUCTEMY cOOpa U OTBOJIa CTOYHBIX BOJI, 00EM CTOYHBIX BOJ, KOHIICHTPAIIUIO UX 3arps3HEeHU,
CHOCOOBI TPEABAPUTEIHLHON OYHCTKH, IPUMEHSIEMBIE PEareHThl, 000pYI0BaHUE U aIaparypy

I1K-3.7 : Bnageet HaBbIKaMU pacuéTa v ONpeIeIeHUs OCHOBHBIX ITApaMETPOB COOPYKEHHU OUMCTKA CTOYHBIX BOJT

[IK-3.8 : BnanmeeT HaBBIKAaMH OTIPEIEICHNSI OCHOBHBIX KOHCTPYKTUBHBIX i KOMITOHOBOYHBIX PEIICHUH COOPYKEHUH OUNCTKA
CTOYHBIX BOJ

ITK-4 : CriocoGeH pa3padaThIBaTh TeXHOIOTHYeCKHE M KOHCTPYKTHBHbIE PellIeHHs] COOPY:KeHUI BOJONOATOTOBKH U
BOJ03200PHBIX COOPYKeHHit

[1K-4.1 : 3Haer npaBuia NPUMEHEHHUS IPOTPAMMHBIX CPEJICTB AJIsl pa3pabOTKH KOHCTPYKTUBHOM CXEMBI 1 OCHOBHBIX
TEXHOJIOTHYECKHUX PEIICHUH COOPYKEHNH BOIOMOATOTOBKH 1 BO03a00PHBIX COOPYKEHUH

[1K-4.2 : 3naet TpeOOBaHMs HOPMATHBHBIX ITPABOBBIX AKTOB B c(hepe TEXHMYECKOTO PEryIMPOBAaHMS M CTAaHAAPTU3AINHI K
BapHaHTaM TEXHOJOTUYECKUX M KOHCTPYKTHBHBIX PEIICHUH COOPY>KECHNH BOJIOIIOTOTOBKH M BOI03a00PHBIX COOPY>KEHUH

[1K-4.3 : 3HaeT cocTaB UCXOAHBIX JAHHBIX JUI Pa3paO0TKU MPOCKTHON TOKYMEHTAIIMH COOPYKEHHIA BOJIOTIOTOTOBKH U
BOJ103200PHBIX COOPYKEHUH

[1K-4.4 : YMeeT BbIOMpaTh TEXHUYECKHUE IAHHBIE M ONPECIISITh BAPHAHTHI BO3SMOXKHBIX PEILICHUI KOHCTPYKTUBHOM CXEMBI
COOpYXEHUH BOJJONOATOTOBKH M BOJI03a00PHBIX COOPYKEHUH

[TK-4.5 : Ymeer onpenenste TpeOOBaHMs K 00beMaM M COCTaBY MCXOAHBIX IAHHBIX JJIsl pa3pabOTKK MPOEKTHON JIOKYMEHTAIIU!
COOPYXECHUI BOJONOATOTOBKH M BOJJ03a00PHBIX COOPYIKEHHUI B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOT0 00bEKTa

[1K-4.6 : Bnageet HaBbIKaMu cOOpa CBEIEHUH O CYIIECTBYIOIINX U MIPOSKTUPYEMBIX 00BEKTaX ¢ MPUMEHEHHEM COOPYKEHUI
BOJIOTIOJITOTOBKH U BOJI03a00PHBIX COOPYKEHHUMH

[1K-4.7 : Bnaneet HaBBIKaM# (hOPMHUPOBAHUS BAPUAHTOB MIPOEKTHBIX PEIICHIH COOPYKEHII BOJIOIOATOTOBKH H BOI032a00PHBIX
COOpY’KEHUH

5. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI (MOAY.JIA)

Kon HaumeHoBaHue pa3iesioB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanne
3aHATHS TeM /BUJ 3aHATHS/ Kypc
Pa3znen 1. Cemectp 2
1.1 OcCo0EHHOCTH MaIIMHHOTO 2 2 [K-1.1 IIK- JI1.1 0 [K-1
BOJOIIOIbEMA B BOJIOCHAOKEHUH U 1.2 TIK-1.3 JI1.2J12.1J13.
BOJIOOTBE/ICHUH. I1K-1.4 IIK- 1JI13.2
3HauYeHnEe MEXaHNYECKOTO 1.5TIK-1.6 213233
BOJIONIOABEMA B BOJOCHAOKEHUH H IK-1.7 IIK-
kaHanmu3aimu. Kiaccuduxarust 2.1 IK-2.5
BOJIOIIOIEEMHHUKOB, 00BEMHO- I1K-2.6 TIK-
BBITECHUTEIIBHBIX U 3.311K-4.1
ITMHAMHAYECKHX HaCOCOB, I1K-4.6 TIK-
OCHOBHBIC paboYKe mapamMeTphbl 4.7
HAacoca U HACOCHOH yCTaHOBKU.
/JTex/
1.2 OcHOBHBIE TapaMeTphl PadOTHI 2 2 ITK-1.1 K- JI1.1 0 IK-1
Hacoca. ['eomerpuyeckas u 1.2TIK-1.3 | JI1.2J12.1J13.
BaKyyMMETpHUYECKasi BEICOTA [TK-1.4 TIK- 1J13.2
BcachIBaHUs Hacoca. KaBuranusi. 1.5TIK-1.6
Mepsl 60pbOBI ¢ KABUTAIMCH. ITK-1.7 ITK-
CxeMbl HACOCHBIX YCTaHOBOK C 2.1 TIK-2.5
TIOJIOKUTEIILHON M OTPHULIATEIbHON [TK-2.6 TIK-
BBICOTOH BcackiBaHUs. Hamop 3.3TIK-4.1
Hacoca U HaCOCHOM YCTaHOBKH. [TK-4.6 T1K-
/JTex/ 4.7




1.3 Teopus HacocoB. OCHOBHOE IIK-1.1 ITK- J1.1 MK-1
YpaBHEHHE BpalllaTeIbHO- 1.2TIK-1.3 | JI1.2J12.1J13.
JIOTIACTHBIX HAcOCOB. Biusnue [1K-1.4 TIK- 1J13.2
yTJla yCTaHOBKY JIOMATOK pabodero 1.51IK-1.6
KoJIeca Ha Harop Hacoca. MK-1.7 IIK-

TeopeTrrueckas v IpaKTUYeCcKas 2.1TIK-2.5
rojaya Hacoca. 3aBUCUMOCTh [TK-2.6 I1K-
HAaIopa LEeHTPOOEKHOTO Hacoca OT 3.3TIK-4.1
ero nogaun. OceBoe aBicHUE, I1K-4.6 T1K-
OCEBOM C/IBUT B IICHTPOOECKHBIX 4.7
HAacocax u Mepsl 00PBOBI ¢ HAM.

CoBmecTHas paboTa Hacoca U

TpyOonpoBoaa. Pabovas Touka

Hacoca. Croco0BI perynpoBaHusL

noaauu. [lapannensHas u

nocjueoBarenbHas paboTta

HAaCOCOB Ha OJIMH TPYOOITPOBO/I.

3aKOoHBI MPOMOPIIMOHATLHOCTH U

UX IPUMEHEHHE.

/JTex/

1.4 HacocHple cTanyn IIK-1.1 IIK- JI1.1 IIK-1
BOJIOCHA0KEHUSI. 1.2TIK-1.3 JI1.2J12.1J13.
T'uaporexnuueckuit y3en [K-1.4 TIK- 1J13.2
COOPYXEHHI MaITTHHOTO 1.5 TIK-1.6
BojioniogbeMa. OCOOEHHOCTH IK-1.7 IIK-
NIPOEKTUPOBAHUS HACOCHBIX 2.1 IIK-2.5
CTaHLIUI BOJOCHAOKEHHUS. [1K-2.6 TIK-
Knaccudurkanms HacOCHBIX 3.3TIK-4.1
CTaHIIUI BOJOCHA0XKEHMUSI. [TK-4.6 I1K-

[lepenBmxHbIE HACOCHBIE 4.7
cranimu. Kiaccuguxanms
BOJIOTIPUEMHBIX COOPY KECHHM.
OcobeHHOCTH KOHCTPYKIUH U
METOJIMKa pacueTa BOJAOIPHUEMHBIX
coopyxeHui. Tunsl 3qaHui
HACOCHBIX CTaHITAN
BojocHaOxeHus. OnpeaeneHue
OTMETKH YCTaHOBKH Hacoca u
TIPUHSTHE TUIA 3JJaHHUST HACOCHOM
ctaniuy. OnpeneneHne MmIaHOBBIX
U BBICOTHBIX Pa3MEpOB 31aHUsI.
KoHcTpykius HazeMHON 1
MOA3EMHON YacTH 3aHUS.
OCHOBHOE M BCIIOMOTATEILHOE
000pyIOBaHHE HACOCHOH CTAaHIIHH.
TpyGompoBoBI HaCOCHON
CTaHIIUH.

/JTex/

1.5 Hacocuble crannuu ITK-1.1 K- JI1.1 IK-1
BonooTBeieHHs. Kimaccudukamus 1.21IK-1.3 | JI1.2J12.1J13.
HaCOCHBIX CTaHIIMH [IK-1.4 I1K- 1J13.2
BozpooTBeaeHus. [IpoexrupoBanue 1.5 IK-1.6
3/1aHUsI HACOCHOM CTaHIIUHN ITK-1.7 ITK-
BozooTBeneHus. OnpeneneHue 2.1 1IK-2.5
IIJIAHOBBIX U BBICOTHBIX Pa3MEPOB IK-2.6 K-
3nanus. KoHCTpyKIMs HaA3eMHOM 3.3TIK-4.1
¥ TTOA3EMHON JaCTH 3aHUs. [1K-4.6 T1K-

OCHOBHOE M BCIIOMOTaTEIbHOE 4.7

000pyI0BaHHE HACOCHOW CTaHIIMH.

TpyOonpoBobI HACOCHOM
CTaHITUH.

/Jlex/




1.6 CoBMecTHast paboTa HaCOCOB. IIK-1.1 ITK- J1.1 MK-1
ITapannenbHas u 1.2TIK-1.3 | JI1.2J12.1J13.
ToCIIeioBaTeNbHas paboTta I1K-1.4 IIK- 1J13.2
HACOCOB Ha OJUH TPyOOIPOBOI. 1.51IK-1.6
3aKoHbI IPOMOPLIMOHATILHOCTH U MK-1.7 IIK-
ux npumenenue. /Jlex/ 2.1 TIK-2.5
IK-2.6 TIK-
3.3 1IK-4.1
[1K-4.6 TIK-
4.7
1.7 Pabouas Touka Hacoca. IK-1.1 K- J1.1 IK-1
CoBmecTHast paboTa Hacoca U 1.2TIK-1.3 | JI1.2J12.1J13.
TpyOomnpoBoaa. PaGouas Touka ITK-1.4 T1K- 1J13.2
Hacoca. CriocoObl peryIupoBaHus 1.5 TIK-1.6
nonauw /JIex/ I1K-1.7 TIK-
2.1 TIK-2.5
IIK-2.6 IIK-
3.311K-4.1
[TK-4.6 TIK-
4.7
1.8 Bononpuémusie coopyxeHHs. ITK-1.1 K- JI1.1 [TK-2
Knaccudurkarus BogonprueMHBIX 1.21IK-1.3 | JI1.2J12.1J13.
coopyxeHuii. OcobeHHOCTH IK-1.4 TIK- 1J13.2
KOHCTPYKLUH U METOJIMKA pacyera 1.5 TIK-1.6
BOJIOTIPUEMHBIX COOPYKEHHM. ITK-1.7 ITK-
/JTex/ 2.1 TIK-2.5
[K-2.6 TIK-
3.3 1IK-4.1
ITK-4.6 TIK-
4.7
1.9 31aHue HaCOCHOU CTaHIIUU [K-1.1 IIK- JI1.1 TIK-2
BOZIOCHAOXKeHHUs. THIIbI 31aHMiA 1.2TIK-1.3 | JI1.2J12.1J13.
HACOCHBIX CTaHITAN [IK-1.4 TIK- 1J13.2
BoocHaOxeHus1. CTarmoHapHbIe 1.5 TIK-1.6
371aHUs] HACOCHBIX CTAHIIMM U UX ITK-1.7 ITK-
KITacCU(PUKAITHSI IO 2.1TIK-2.5
KOHCTPYKTHBHBIM IpU3HAKaM. [TK-2.6 T1K-
KoHncrpykiun 31aHui HaCOCHBIX 3.3 1IK-4.1
CTaHIMI «HA3E€MHOTOY, [TK-4.6 T1K-
«KaMEpPHOTO» U «OJIOYHOTOY 4.7

tunoB. OmnpeneneHne pa3MepoB
BEpPXHEI0 CTPOEHUS U MOA3EMHOU
yacTH 34aHui.Onpenenenue
OTMETKU YCTAaHOBKM Hacoca U
MIPUHATHE TUIA 30aHUS1 HACOCHOIL
crannuu. OnpegeneHue MIaHOBBIX
U BBICOTHBIX Pa3MEPOB 31aHUS.
KoncTpykiys Han3eMHOU 1
NOJA3€MHOM YacTH 3IaHU.

/Jlex/




1.10 ObopynoBaHUEe HACOCHOH CTaHIH IIK-1.1 ITK- J1.1 [K-2
BonocHa0xkeHuss. OCHOBHOE 1 1.2 TIK-1.3 JI1.2J12.1J13.
BCIIOMOTaTeIbHOE 000pYIOBaHHE I1K-1.4 IIK- 1J13.2
HaCOCHOM CTaHIIUU. 1.5TIK-1.6
TpyOonpoBoibl HACOCHOH MK-1.7 IIK-

CTaHLUMU. 2.1 TIK-2.5
OCHOBHOE TUAPOMEXAaHHUECKOE U [TK-2.6 I1K-
SHEepreTHUecKoe 000py10BaHNE 3.3 1IK-4.1
HACOCHBIX CTAHIMI: Ha3HAUYCHUE, I1K-4.6 T1K-
coctas. ['pa¢uku cTyneHdaTsIit 4.7
BOJIOTIOTPEOICHNS ¥ BOAOTIOAAYH,

HMHTETpaNbHbINA Tpaduk

BOJIONIOTPEOICHHS ¥ BOJIOTIOIAYH.

OnpezeneHue pacueTHBIX HAIIOpa

Y TIOZJa4¥l OCHOBHBIX HACOCOB.

BrI00p OCHOBHBIX HACOCOB.

JIBuratemnu Juis IPUBOJIA HAcOCa.

OmnpeneneHne MOIHOCTH

9JIEKTPOJIBUTATENS I IPUBOJIA

Hacoca. Beioop

anekTpoasuratens. /Jlex/

1.11 O6opynoBaHre HACOCHOW CTAHIIUN MK-1.1 IIK- JI1.1 [K-2
BogooTseaeHuss. OCHOBHOE U 1.2 TIK-1.3 JI1.2J12.1J13.
BCIIOMOTaTeNbHOEe 000pyA0BaHNE ITK-1.4 T1K- 1J13.2
HacocHOM craHuuu. KoHTponsHO- 1.5TIK-1.6
HM3MEPUTEINbHA anmaparypa. IK-1.7 IIK-

TpyOonpoBoibl HACOCHOH 2.1 TIK-2.5
CTaHLHH. ITK-2.6 I1K-
/JTex/ 3.3 IK-4.1
[TK-4.6 TIK-

4.7

1.12 OKCIuTyaTalusi HaCOCHBIX ITK-1.1 K- JI1.1 [TK-2
craHiui. [IpUHIUIEL 1 TPHOOPEI 1.21IK-1.3 | JI1.2J12.1J13.
aBTOMAaTHU3AaI[Md HACOCHBIX I1K-1.4 TIK- 1J13.2
crannuii. Oco0eHHOCTH 1.5 IK-1.6
SKCIUTyaTallud HACOCHBIX CTaHIUH ITK-1.7 IIK-
BOJIOCHA0KEHHSI U BOJJOOTBEICHUSI. 2.1 IIK-2.5
BonoxossiicTBeHHBIE I1K-2.6 TIK-
pacuértel. /Jlex/ 3.3 IK-4.1

ITK-4.6 TIK-
4.7

1.13 Hanopasle Tpy6onpoBoabt ITK-1.1 K- JI1.1 [K-2
TOJIOBHBIX HACOCHBIX CTAHIIHI. 1.2TIK-1.3 | JI1.2J12.1J13.
Haznauenue u TpeboBanus, [TK-1.4 TIK- 1J13.2
NPEABABISIEMBIE K HAIIOPHBIM 1.5TIK-1.6
TpyOomnpoBoaam. Bei6op Tpacchl ITK-1.7 ITK-

MIPOKJIA/IK!, YUCIIA HUTOK U 2.1 TIK-2.5

MaTepuaa TpyOOnpOBOIOB. IK-2.6 TIK-

VYxiaaka HamOpHBIX 3.311K-4.1

TpyOompoBoaoB /JIex/ I1K-4.6 TIK-
4.7

1.14 TeXHUKO-IKOHOMUYECKHE PacUeThl ITK-1.1 TIK- JI1.1 [TK-2
1 yJeNnbHbIE MOKa3aTeln HACOCHBIX 1.2 TIK-1.3 JI1.2J12.1J13.
crannuii. KanuranpHble BIOKEHUS I1K-1.4 TIK- 1J13.2
M DKCILTyaTallHOHHBIE PACXOMbI 1.5TIK-1.6
IIPU IPOEKTUPOBAHNH, IK-1.7 IIK-

CTPOUTENIBCTBE U HKCILTyaTaH 2.1 TIK-2.5

THJIPOY3JI0B HACOCHBIX CTAHIIUH. ITK-2.6 I1K-
TeXHUKO-IKOHOMHYECKOE 3.31IK-4.1

CpaBHEHHE BapUaHTOB MPH [IK-4.6 TIK-
MIPOEKTUPOBAHUU HACOCHBIX 4.7

craHuuii. ['mapasnnaeckue u
BOJIHOOHEPreTUYECKUE PACUETHI.
VY nenpHbIC ITOKAa3aTEId HACOCHBIX
crannuii /JIex/




1.15 Knaccudukanus HacocoB u IIK-1.1 IIK- JI1.1 TK-1
BOJOITOIbEMHBIX MAIIIUH 110 1.2 TIK-1.3 JI1.2J12.1J13.
pa3NMYHBIM IPU3HAKAM. ITK-1.4 I1K- 1J13.2
OCHOBHBIE TapaMeTPhl HACOCOB: 1.5TIK-1.6
rmojiaya, Harop, noje3Hast u I1K-1.7 TIK-
notpebIsieMasi MOIHOCTD, 2.1TIK-2.5
K03 HUIHEHT TTOJIE3HOTO IK-2.6 TIK-
nevicteust. [Ipubopsl amst 3.311IK-4.1
HU3MEpEHUs TapaMeTpOB Hacoca. ITK-4.6 T1K-

OO6nacTh MPUMEHEHHS HACOCOB 4.7
pa3nuuHbIX TUIOB. /TIp/

1.16 BrI160p cXeMBlI y371a MalTHHHOTO IIK-1.1 IIK- J1.1 TK-1
BogonoaséMa. OnpenenecHue 1.2 TIK-1.3 JI1.2J12.1J13.
MecTa cTBopa 3qanus HC u I1K-1.4 ITK- 1J13.2
Tpacchl Bogonepemeenus. /I1p/ 1.5TIK-1.6

MK-1.7 IIK-

2.1 TIK-2.5

IK-2.6 TIK-

3.3 1K-4.1

[1K-4.6 TIK-
4.7

1.17 CxeMbl HACOCHBIX YCTaHOBOK : C ITK-1.1 IIK- JI1.1 TK-1
NIOJIOKUTEIBHOU U OTPULIATEILHON 1.21K-1.3 | JI1.2J12.1J13.
BBICOTaMHU BCACHIBAHUSI. [K-1.4 TIK- 1J13.2
Omnpenenenue Hamopa Hacoca 1o 1.5 TIK-1.6
TIOKa3aHUSIM U3MEPHUTEIBHBIX IK-1.7 IIK-
npubopos. /I1p/ 2.1 TIK-2.5

IIK-2.6 TIK-

3.3TIK-4.1

[K-4.6 TIK-
4.7

1.18 OrnpeneneHne pacueTHbIX ITK-1.1 K- JI1.1 TK-1
3HaYeHUH 10Aa4YU U Haropa 1.21IK-1.3 | JI1.2J12.1J13.
HacocHoH crarnuu /I1p/ I1K-1.4 IIK- 1J13.2

1.5 TIK-1.6

IK-1.7 ITK-

2.1 TIK-2.5

IK-2.6 TIK-

3.31IK-4.1

I1K-4.6 TIK-
4.7

1.19 Kpatkas Teopust oceBoro Hacoca. IK-1.1 IIK- J1.1 TK-1
Teopust mogo0us JIONACTHBIX 1.2 TIK-1.3 JI1.2J12.1J13.
HacocoB. Kputepun momoowus. I1K-1.4 IIK- 1J13.2
Koapumment OpicTpoxogHOCTH 1.5TIK-1.6
JIOTIACTHBIX HACOCOB. MK-1.7 IIK-
Krnaccudukanms JTomacTHbIX 2.1 TIK-2.5
HACOCOB 0 KO UITHEHTY IK-2.6 TIK-
osicTpoxonnoctH. /IIp/ 3.3 1IK-4.1

[1K-4.6 TIK-
4.7

1.20 Br160op ocHOBHOTO IK-1.1 ITK- J1.1
TUAPOMEXAHUUYECKOTO U 1.2 TIK-1.3 JI1.2J12.1J13.
9JEKTPOCUIIOBOTO 000PYA0BAHHUS. [K-1.4 TIK- 1J13.2
TpyOonpoBo bl HACOCHOH 1.5 TIK-1.6
crannu. /TIp/ IK-1.7 IIK-

2.1 TIK-2.5
IIK-2.6 TIK-
3.3TIK-4.1
ITK-4.6 TIK-

4.7




1.21

OnpeneneHre OTMETKH YCTaHOBKU
Hacoca M NPUHSATHE THIIA 30aHUS
HacocHou crantw /TTp/

IIK-1.1 ITK-
1.2TIK-1.3
I1K-1.4 IIK-
1.51IK-1.6
IK-1.7 IK-
2.1 TIK-2.5
IK-2.6 IIK-
3.3TIK-4.1
I1K-4.6 I1K-
4.7

J1.1

JI1.2J12.1J13.

1J13.2

TK-1

1.22

Pacuér u npoexTupoBaHue 30aHHUS
HacocHoH crarnuu /IIp/

IK-1.1 ITK-
1.2TIK-1.3
I1K-1.4 TIK-
1.5 TIK-1.6
IK-1.7 IIK-
2.1 TIK-2.5
ITK-2.6 IIK-
3.3 [IK-4.1
ITK-4.6 ITK-
4.7

JI1.1

JI1.2J12.1J13.

1J13.2

TK-1

1.23

IToctpoenue rpadrka COBMECTHOM
paboTHI HACOCOB U
Tpy6onposoaa. /TIp/

IK-1.1 K-
1.2 IK-1.3
I1K-1.4 IIK-
1.5 TIK-1.6
IK-1.7 IK-
2.1 TIK-2.5
IK-2.6 K-
3.3TIK-4.1
I1K-4.6 I1K-
4.7

J.1

JI1.2J12.1J13.

1J13.2

TK-1

1.24

Bonoxo3siicTBEHHBIE PACYETHI.
TexXHHKO-2KOHOMHYECKIEC
nokasarenu /I1p/

IIK-1.1 IIK-
1.2TIK-1.3
I1K-1.4 ITK-
1.51IK-1.6
ITK-1.7 IK-
2.1 TIK-2.5
IK-2.6 IIK-
3.31IK-4.1
I1K-4.6 I1K-
4.7

J1.1

JI1.2J12.1J13.

1J13.2

TK-1

1.25

OCHOBHEIC TTOHSTHUSA O HacOCE
HaCOCHOM arperate, HaCOCHOM
ycraHoBke /J1a6/

IK-1.1 ITK-
1.21IK-1.3
I1K-1.4 TIK-
1.5 TIK-1.6
IK-1.7 IIK-
2.1 TIK-2.5
ITK-2.6 IIK-
3.3 [IK-4.1
ITK-4.6 K-
4.7

JI1.1

JI1.2J12.1J13.

1J13.2

TK-2

1.26

H3ydeHue KOHCTPYKIIUH U
TIPUHITATIA JCHCTBHS
LEHTPOOEIKHBIX HACOCOB THIIA
«K», «KM», «I» u «By /J1ad/

IK-1.1 K-
1.2 IK-1.3
I1K-1.4 IIK-
1.5 TIK-1.6
ITK-1.7 IK-
2.1 TIK-2.5
IK-2.6 K-
3.3TIK-4.1
I1K-4.6 I1K-
4.7

J.1

JI1.2J12.1J13.

1J13.2

TK-2




1.27 W3y4eHus KOHCTPYKUUU U IIK-1.1 ITK- J1.1 TK-2
TIPUHIIUIA JCHCTBHS 1.2 TIK-1.3 JI1.2J12.1J13.
LIEHTPOOESIKHBIX HACOCOB THIIA IIK-1.4 TIK- 1J13.2
«Mp», «MJI», «MC», CKBOKUHHBIX 1.5 IK-1.6
1 oceBbIX» /J1ab/ MK-1.7 IIK-
2.1 TIK-2.5
IK-2.6 TIK-
3.3 1IK-4.1
[1K-4.6 TIK-
4.7
1.28 W3ydenue npuHnuna AeicTBUs U IK-1.1 ITK- JI1.1 TK-2
KOHCTPYKUUN AUHAMUYECKUX U 1.2TIK-1.3 | JI1.2J12.1J13.
BUHTOBBIX HAacOCOBY. /J1ab/ ITK-1.4 TIK- 1J13.2
1.5 TIK-1.6
MK-1.7 TIK-
2.1 TIK-2.5
IIK-2.6 IIK-
3.311K-4.1
[TK-4.6 TIK-
4.7
1.29 M3yueHue npuHIMNA ASHCTBUS U ITK-1.1 K- JI1.1 TK-2
KOHCTPYKUUH BOZOIOABEMHUKOB U 1.21IK-1.3 | JI1.2J12.1J13.
BO3BPaTHO-MIOCTYATEIbHBIX I1K-1.4 IIK- 1J13.2
H"acocoB. ITocenoBaTenbHOCTh 1.5 IK-1.6
MyCKa U OCTaHOBKH ITK-1.7 ITK-
IEHTPOOEIKHBIX, OCEBBIX, 2.1 TIK-2.5
MOPIIHEBBIX U CKBAKUHHBIX [K-2.6 TIK-
HacocoB /J1ab/ 3.3 TIK-4.1
ITK-4.6 TIK-
4.7
1.30 HcnbITaHne HEeHTPOOEKHOTO IIK-1.1 IIK- J1.1 TK-2
Hacoca U IOCTPOCHHUE €To 1.2TIK-1.3 | JI1.2J12.1J13.
OCHOBHBIX XapakTepucTuk /J1ab/ ITK-1.4 T1K- 1JI3.2
1.5TIK-1.6
MK-1.7 IIK-
2.1 TIK-2.5
IK-2.6 TIK-
3.3 1IK-4.1
[1K-4.6 TIK-
4.7
1.31 HcnpiTanne eHTpoOeKHBIX ITK-1.1 IIK- JI1.1 TK-2
HACOCOB IIPH MOCIIEN0BATEIIBHOM U 1.21TIK-1.3 JI1.2J12.1J13.
MapaijieIbHOM MOAKITIOYCHUH Ha I1K-1.4 TIK- 1J13.2
OOIIVIf HATTOPHEIA TPYOOIIPOBO 1 1.5 TIK-1.6
NIOCTPOEHHE PACXOJHO-HAIOPHOU IK-1.7 IIK-
xapaxrepuctuku Q-H /J1a6/ 2.1 TIK-2.5
IIK-2.6 IIK-
3.3 1IK-4.1
IK-4.6 TIK-
4.7
1.32 BiusiHue 4acTOTHI BpallleHUs Ha ITK-1.1 K- JI1.1 IK-1
XapaKTepUCTHKY Hacoca. [lepecuér 1.2TIK-1.3 | JI1.2J12.1J13. [K-2
XapaKTEpUCTHKHA HA HOBYIO I1K-1.4 IIK- 1J13.2 TK-1
yactoTy Bpauienus /Cp/ 1.5 TIK-1.6 TK-2
IK-1.7 IIK-
2.1 TIK-2.5
MK-2.6 TIK-
3.31IK-4.1
ITK-4.6 TIK-

4.7




1.33 Tpy6omnpoBoas! U (hacOHHBIE YACTH IIK-1.1 ITK- J1.1 MK-1
HacocHOH yctaHoBku /Cp/ 1.2 TIK-1.3 | JI1.2J12.1J13. IK-2
IIK-1.4 TIK- 1J13.2 TK-1
1.5TIK-1.6 TK-2
MK-1.7 IIK-
2.1 TIK-2.5
IK-2.6 TIK-
3.3 1IK-4.1
[1K-4.6 TIK-
4.7

1.34 KaBurtanmst B TonacTHRIX Hacocax: ITK-1.1 IIK- JI1.1 ITK-1
MIOHATUE, IPUYUHBL 1.2TIK-1.3 | JI1.2J12.1J13. [K-2
BO3HHMKHOBEHHS, BO3IEHCTBHS Ha I1K-1.4 TIK- 1J13.2 TK-1
JieTaiy U paboTy Hacoca. Mepbl 1.5 TIK-1.6 TK-2
0GOpBOBI C BOBHUKHOBEHHUEM H [K-1.7 IIK-

MOCIEICTBUSIMHU KABUTAIUU B 2.1TIK-2.5
JIOTIACTHBIX HAacOCax. ITK-2.6 TTK-
KaBurannoHHbIe HCIIBITAHUS 3.311IK-4.1
HacocoB. Kputuueckuii u [TK-4.6 TIK-
JIOIYCTUMBII KABUTALIUOHHBIE 4.7
3anacel. XapaKTepUCTUKU

JIOTIACTHBIX HACOCOB. BB

0COOEHHOCTH XapaKTePUCTUK

Pa3INYHBIX TUIOB HacocoB. /Cp/

1.35 CoBMecTHas paboTa Hacoca ¢ ITK-1.1 K- JI1.1 IK-1
TpyOomnpoBogoM. Pabouas Touka. 1.2TIK-1.3 | JI1.2J12.1J13. IK-2
Crnoco0sI peryIupoBaHus I1K-1.4 TIK- 1J13.2 TK-1
PEXKUMOB pabOTHI HACOCOB. 1.5 TIK-1.6 TK-2
VYcaoBus mycka JOnacTHBIX ITK-1.7 IIK-

HacocoB. [lapamiensHas u 2.1 I1IK-2.5
nociuenoBarenbHas pabota I1K-2.6 TIK-
Hacocos /Cp/ 3.3 [IK-4.1
ITK-4.6 TIK-

4.7

1.36 N3ydenue xapakTepucTUK MK-1.1 IIK- JI1.1 [K-1
LIEHTPOOEIKHOTO U OCEBOTO 1.2TIK-1.3 | JI1.2J12.1J13. [TK-2
HacocoB. KoHctpykunn [TK-1.4 IIK- 1J13.2 TK-1
LIEHTPOOEIKHBIX, OCEBBIX H 1.5TIK-1.6 TK-2
JIMarOHAJILHBIX HacocoB. [TpuHIMT I1K-1.7 TIK-

JEHCTBUS IIEHTPOOSIKHBIX 2.1 TIK-2.5
HacocoB. TeueHue XUIKOCTH B [TK-2.6 I1K-
KaHajax pabouero kojieca. Bxog 3.311K-4.1
JKHJIKOCTH Ha pabodee KoJIeco U I1K-4.6 T1K-
BBIX0J1 U3 Hero. OCHOBHOE 4.7
ypaBHEHHE LIEHTPOOEKHOTO

Hacoca. 3aBUCUMOCTh

TEOPETUIECKOTO HAIopa

LEHTPOOEKHOTO HACOCa OT YUCIIa

nonactet pabodero Kojueca.

JleicTBUTENbHBINA HAIOP

neaTpobexHoro Hacoca. /Cp/

1.37 DNEKTPOIBUTATEN HACOCHBIX ITK-1.1 TIK- JI1.1 IK-1
yCTaHOBOK. BcrioMorarenbHbie 1.2TIK-1.3 | JI1.2J12.1J13. [K-2
HacocHble ycTaHOBKH. CriocoOBI ITK-1.4 T1K- 1J13.2 TK-1
PeTyIUPOBAHUS PEKUMOB PAOOTHI 1.5 TIK-1.6 TK-2
HacoCOB. YCIIOBUS IyCKa [K-1.7 IIK-

JIOTIACTHBIX HACOCOB. 2.1 TIK-2.5
ITapannenbHas u ITK-2.6 I1K-
rocJeioBarTeNnbHas paboTa 3.3 IK-4.1
HacocoB. /Cp/ [IK-4.6 TIK-

4.7




1.38 ITon6Gop HACOCOB MO KaTasoram. 4 IIK-1.1 IIK- JI1.1 I1K-1
ITocTpoeHue pacxoJHO-HATIOPHOU 1.2TIK-1.3 | JI1.2J12.1J13. [K-2
XapaKTEpUCTUKH IO pe3yJIbTaTaM ITK-1.4 I1K- 1J13.2 TK-1
ucnsrtanunit /Cp/ 1.51IK-1.6 TK-2

MK-1.7 IIK-

2.1 TIK-2.5

IK-2.6 TIK-

3.3 1IK-4.1

[1K-4.6 TIK-
4.7

1.39 Baxyymnas cucrema. [Ipunmmn 8 ITK-1.1 IIK- JI1.1 ITK-1
JIeHcTBUS U 00JIaCTh MPUMEHEHUSI. 1.2TIK-1.3 | JI1.2J12.1J13. TIK-2
BuiusiHue xone6aHuii ypoBHS BOJIbI ITK-1.4 T1K- 1J13.2 TK-1
B UCTOYHHUKE Ha paboTy 1.5 TIK-1.6 TK-2
Hacoca. /Cp/ MK-1.7 TIK-

2.1 TIK-2.5

IIK-2.6 IIK-

3.3 IK-4.1

[TK-4.6 TIK-
4.7

1.40 OrnpeneneHne OTMETKA OCH 16 IIK-1.1 IIK- JI1.1 I1K-1
Hacoca. OmnpeneneHue OTMETKU 1.2TIK-1.3 | JI1.2J12.1J13. [K-2
ocu Hacoca.Pacuér [IK-1.4 I1K- 1J13.2 TK-1
TpybonpoBoaoB. Pacuér 1.5 TIK-1.6 TK-2
THJIPABIMYECKOTO yapa. ITK-1.7 ITK-

CoBmecTHast paboTa HACOCOB H 2.1 [IK-2.5
Tpybonposoaa. [IpoBepka [K-2.6 TIK-
MPaBUJIBHOCTH TOAOOpa Hacoca. 3.3TIK-4.1
BcnomorarenbHble HaCOCHBIE [TK-4.6 T1K-
YCTaHOBKU. ABTOMAaTH3aLUs 4.7
pabotel HacocoB. [Ipudops! u

obopynoBanue HY. /Cp/

1.41 Ilogrororka u cmaga 18 [IK-1.1 IIK- JI1.1 UK

9K3aMeHa /Dk3amMeH/ 1.2 TIK-1.3 JI1.2J12.1J13.
[K-1.4 TIK- 1J13.2
1.5 TIK-1.6
IK-1.7 IIK-
2.1 TIK-2.5
IIK-2.6 TIK-
3.3 TIK-4.1
ITK-4.6 TIK-
4.7

Pazngen 2. Cemectp 3




2.1

CxeMBbI TUAPOY3IIOB TOJOBHBIX
HacocHbIX cranimii. CocraB
THJPOY3JI0B HACOCHBIX CTAHIINH.
Br160op cxeMsl THAPOY3TA B
3aBUCUMOCTH OT Ha3HAYCHMUS,
yCIIOBUH BOJONOJAYU U
€CTECTBEHHO - HCTOPHUECKUX
(hakropoB. CxeMbI THAPOY3IOB
HACOCHBIX CTaHIMI CUCTEM
CeJIbCKOXO3SHCTBEHHOTO
BojocHaOxeHus. HacocHble
cTaHIMU 1 moabreMa,
HCHOJb3YIOLINE OTKPBITHIE
HUCTOYHUKHA U 3a0HparoIue
noasemMHble Bosbl. HacocHble
CTaHUUM 2 NMOIbEMA, ITOIKAUYKU U
IUPKYJISIIMOHHBIC HACOCHBIE
ctaniuu. HacocHble cTaHIMy 1
YCTaHOBKH ISl 3a00pa rPYHTOBBIX
U apre3uaHckux Boa. HacocHble
CTaHIIUH TSI 3200pa BOJIBI U3
KOJIOIIEB U CKBaXKHH
JIONIACTHBIMHU, BUHTOBBIMU U
BHOPAITMOHHBIMH HACOCAMH.
BerponacocHble yCTaHOBKU.
OHeprocHabkeHNe HACOCHBIX
craHiui. /Jlex/

IIK-1.1 ITK-
1.2TIK-1.3
I1K-1.4 IIK-
1.51IK-1.6
IK-1.7

J1.1J11.2
313233

IK-1

2.2

I'mapomexanuueckoe u
SHEpreTHYecKoe 000pyJ0BaHNE
HACOCHBIX cTaHIMi. OCHOBHOE
THIPOMEXaHUYECKOE U
SHepreTHYecKoe 000pyJ0BaHNE
HACOCHBIX CTAHIIUI: Ha3HAUYCHHE,
coctaB. ['paduku cTyneH4YaThIit
BOJIOTIOTPEOICHHS ¥ BOJIOIOAYH,
HHTETpaNbHBII rpaduk
BOJIOTOTPEOICHUS M BOAOTIOAAYH.
OnpezeneHue pacueTHbIX Hallopa
1 TI0JIa9¥ OCHOBHBIX HACOCOB.
Br160p OCHOBHBIX HACOCOB.
JlBurarenu 11 IpUBOJa Hacoca.
OrnpeneneHre MOIIHOCTH
9JIEKTPOBUTATEIIS JUTS TIPHBO/IA

Hacoca. Beibop aiexrpoasurarens.

PerynupoBanue rmomaus HACOCHBIX
crannuii. BcnoMmorarensHoe

000pyI0BaHNE HACOCHBIX CTAHIIHH.

KoHTponbHO-U3MepHUTENbHAS
annaparypa. [IpuHIunsI
aBTOMAaTHU3aLUU HACOCHBIX
crauuuii. /JIex/

IK-1.1 ITK-
1.21IK-1.3
I1K-1.4 IIK-
1.5 TIK-1.6
IK-1.7

JI1.1
JI1.2J12.1J13.
1J13.2

IK-1

23

BnyTpucraHunoHHbBIE
KOMMYHHKaIll{ HACOCHBIX
cranuuil. Haznauenue
BHYTPUCTAHIIMOHHBIX
KOMMYHHKaIUi 1 UX COCTaB.
BcacrIBarommue 1 IoABOISAIIIE
Tpybomposoxasl. Hanopusie
KOMMYHHUKaMu. CXeMbl
KOMMYHHKallU# B 3aBUCHMOCTH OT
MX Ha3HAYCHUS U THIA HACOCOB.
Tpy6omnpoBoaHas apmatypa:
3aI0pHasi, peryInpyolas,
MIpeAOXpaHUTETbHAS,
IIPeAOXPaHUTEIBHO-3aII0OpHAS,
MoOHTaxxHas1. /JIex/

IK-1.1 K-
1.2TIK-1.3
IK-1.4 IIK-
1.5TIK-1.6
IK-1.7

J1.1
JI1.2J12.1J13.
1J13.2

IK-1
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Hamnopnsie Tpy60onpoBo s
TOJIOBHBIX HACOCHBIX CTAHIIHH.
Hasnauenue u TpebGoBaHus,
IIpEeABSIBIISEMbIE K HATTOPHBIM
TpybonpoBoaam. Bei6op Tpaccel
MIPOKJIAJIK!, YHCIIA HUTOK U
MaTepuaa TpyOOIpOBOIOB.
VKnazka HarmopHbIX
TpyOOTpoBoa0B. /JIek/

IIK-1.1 ITK-
1.2TIK-1.3
I1K-1.4 IIK-
1.51IK-1.6
IK-1.7

J1.1

JI1.2J12.1J13.

1J13.2

IK-1

2.5

KananuzanuonHble HaCOCHbIE
craniuu. Cxemsl
KaHAJTM3aIMOHHBIX HACOCHBIX
ctanuuil. CrieruaabHbIe THITbI
KaHAJTU3AI[MOHHBIX HACOCHBIX
CTaHIUI: JUIA IepeKauYNBAHUS
aTMOC(epHBIX BOA, IS
NepeKauynBaHMs OcajiKa U uia.
Pe>xnMEr paboThI
KaHAJTN3AIMOHHBIX HACOCHBIX
ctanuuil. Onpenenenue
PAaCUETHBIX HANIOPA U MOIa4H
OCHOBHBIX HacOcOB. IIpueMHbIi
pe3epByap: Ha3HAUEHUeE,
KOHCTPYKLUS, ONpeieIeHNe
perynmpyroei eMKOCTH
pe3epByapa B 3aBUCUMOCTH OT
moJiauu Hacoca. BeIOOp OCHOBHBIX
HacocoB. /JIex/

ITK-1.1 K-
1.2IK-1.3
I1K-1.4 IIK-
1.5 TIK-1.6
IK-1.7

J1.1

JI1.2J12.1J13.

1J13.2

IK-1

2.6

XapaKTepUCTHKA U PEXUM PaOOTHI
HacocoB. CoBmecTHas paborta
HAcOCOB U TPYOOIIPOBOIOB.
XapakTepruCTHKA HACOCOB,
BapHAaHTHI UX MIPEACTABICHUSL.
XapakrepucTika TpyOoIpoBoa.
OrnpezienieHUE PSKUMHONH TOYKU
CUCTEMBI "HacoC-TpyOonpoBo".
Perynuposanue paboTeI HACOCOB.
[MapannensHast paboTa HACOCOB Ha
OJIVH U CHCTEMY TpyOOIIPOBOMIOB.
IMocnenoBarensHas padbota
HAacOCOB Ha OJIMH U

cucteMy TpyoonpoBoioB. /JIex/

IK-1.1 ITK-
1.21IK-1.3
I1K-1.4 TIK-
1.5 TIK-1.6
IK-1.7

J1.1

JI1.2J12.1J13.

1J13.2

IK-1

2.7

KoHcTpyKIMM HacoCoB,
MIPUMEHSIEMBIX B CUCTEMaX

BOHOCHa6)KeHI/I}I 1 BOJOOTBCIACHHUS.

IlenTpobesxubie Hacochl. OceBbie
Hacockl. Hacocs! s
MIepeKaYNBaHNS CTOYHBIX BOJ.
BopokoiblieBbIe HACOCHL.
Bo3nyxonysku. Hacocs-
no3aTopsl. BomocTpyitHbie
Hacochl. Dpnu¢Tel. CrenuanbHbIe
HACOCHI U HACOCHI, IPUMEHSIEMBbIE
Ui

CTPOHUTENBHBIX paboT. /JIex/

IK-1.1 K-
1.2IK-1.3
I1K-1.4 IIK-
1.5 TIK-1.6
IK-1.7

J1.1

JI1.2J12.1J13.

1J13.2

IK-1

2.8

HacocHble cTaHIuM cucTeM

BOJIOCHAO0KEHHUS ¥ BOJOOTBEACHHS.

Hasnauenne HACOCHBIX CTAHITUI.
IIpunnunuansHbie cXeMbl. THIIBI
HacOCHBIX cTaHImi. OCHOBHOE
SHEPreTHYECKoe U
BCIIOMOTATEIbHOE 000pyTOBaHNE
HACOCHBIX cTaHImi /JIex/

IK-1.1 IIK-
1.2TIK-1.3
I1K-1.4 TIK-
1.5TIK-1.6
IK-1.7

J1.1

JI1.2J12.1J13.

1J13.2

IK-1




29

HacocHble craHnuu cucreM
BOJIOCHA0XKEHUS U3
MTOBEPXHOCTHBIX HCTOYHUKOB.
OcobeHHOCTH BOJOIPOBOTHBIX
HACOCHBIX CTAHLIUH, PeXKUMBI UX
pabotsl. PacueTHbIe CXEMBI.
Omnpenenenre 0CHOBHBIX
pacdeTHBIX apaMeTpoB. Beibop
OCHOBHBIX U PE3EPBHBIX
HacocoB.BHyTpuCTaHINOHHEIC
TpyOOIPOBOBI M apMaTypa.
Pasmemenne

OCHOBHOT'O M BCTIOMOTaTeIbHOIO
000pyIOBaHHS B MAIITHHOM 3aJle.
BcnomoraTenbHbIE TOMEIIEHHS.
HacocHble cTanuu cuctem
000POTHOTO BOIOCHAOKEHHUS
TIPOMBIIIICHHBIX

npeanpusTai. /Jlex/

IIK-1.1 ITK-
1.2TIK-1.3
I1K-1.4 IIK-
1.51IK-1.6
IK-1.7

J1.1
JI1.2J12.1J13.
1J13.2

IK-2

2.10

HacocHsle cTaHIK Ha TIOA3EMHBIX
Boji03abopax. BogonoabpeMHoe
00opyI0BaHUE IS TIOA3EMHBIX
B0/103200pOB.

Omnpenenenue neOuUTa CKBaXXUH U
PacCTOSIHUI MEXKAy HUMU.
OmnpeneneHue pacueTHBIX
mapameTpoB AJIs BEIOOpa
AJIEKTPOHACOCHOTO

obopynosanwus /Jlex/

IK-1.1 K-
1.2 TIK-1.3
IK-1.4 IIK-
1.5 TIK-1.6
IK-1.7

J1.1
JI1.2J12.1J13.
1J13.2

IK-2

2.11

Hacocnsle cranuuu cuctem
BOJIOOTBE/ICHHSI OBITOBBIX CTOYHBIX
BoZI. OCOOEHHOCTH HACOCHBIX
CTaHIUH IS IepEKaYKH CTOYHBIX
BOJ,

0CAJIKOB, JIMBHEBBIX U TAJBIX BOA.
PeskrM paGoThl HACOCHBIX
ctannuii. Onpenenenue
pacyeTHbIX mapameTpoB. Beibop
OCHOBHBIX U PE3epPBHBIX HACOCOB.
IIpuemuslil pezepByap.
O6opynoBanue

MIPUEMHOTO pe3epByapa.
Omnpenenenne o0beMa MIPUEMHOTO
pe3epByapa. Pasmemienue
000pyIOBaHHMs B MAIIHHHOM 3aJIC.
OcobeHHOCTH pabOThI HACOCHBIX
CTaHIIUH TPOMBIIIIICHHBIX
CTOYHBIX BoA. /JIex/

IK-1.1 ITK-
1.2TIK-1.3
I1K-1.4 TIK-
1.5TIK-1.6
IK-1.7

J1.1
JI1.2J12.1J13.
1J13.2

IK-2

2.12

Bo3ayxoyBHbIC CTAHIIUH CHCTEM
BOJIOCHA0KEHHUS M BOJOOTBEICHUSI.
Kommuieke coopysxenuii
BO3IYXOyBHBIX CTAHLIUH.
OcHoBHOE

00opyI0BaHUE: YCTPOHCTBA IO
OUYHUCTKE BO3/yXa, BO3JYXOTyBHEIE
MAIIUHBI, HACOCHI LTS T01a41
TEXHUYECKOH BOIBI,
BOJIOOXJIAXK/TAIOIINE COOPYIKECHHUS.
Pacuer Bo3ayX0npoBoaoB.
OmnpeneneHue OCHOBHBIX
PAaCUETHBIX MapaMeTPOB.
IIpoekTrpoBaHme BO3IyXOAYBHBIX
craunuii /JIex/

ITK-1.1 K-
1.2TIK-1.3
I1K-1.4 IIK-
1.5TIK-1.6
IK-1.7

J1.1
JI1.2J12.1J13.
1J13.2

IK-2




2.13 Onexrpuyeckas 4acTb HACOCHBIX U IIK-1.1 ITK- J1.1 [K-2
BO3JLyXOlyBHBIX CTAHIIMMA. 1.2 TIK-1.3 JI1.2J12.1J13.
O06opynoBaHUe ICKTPOXO3IHUCTRA. ITK-1.4 I1K- 1J13.2
CxeMBbI MIEeKTPUIECKAX 1.51IK-1.6
coeaunenuii. TpanchopmaTtopHsie [K-1.7
MTOJICTAHIIUH U
pacripenennuTenbHbIe
yctpoiicTsa. /Jlex/
2.14 BcenomoratensHoe 060pynoBaHue MK-1.1 IIK- JI1.1 [K-2
HacOCHBIX cTaHIui. [ToabremMHO- 1.2 TIK-1.3 JI1.2J12.1J13.
TPaHCIIOPTHBIE MEXAHU3MBI. I1K-1.4 IIK- 1J13.2
O6opynoBanue st 1.5TIK-1.6
3aJIMBKH HACOCOB, TEXHUYECKOTO IIK-1.7
BonocHaOkeHns. KoHTpopHO-
M3MEpHTENbHAS alnapaTypa.
TpyOomnpoBogHOe
obopynosanue /JIex/
2.15 OKCIUTyaTalus HaCOCHBIX U ITK-1.1 K- JI1.1 [TK-2
BO3/yXO/JlyBHBIX CTAHLIUH. 1.21K-1.3 | JI1.2J12.1J13.
OCHOBHBIE TEXHUKO- [K-1.4 TIK- 1J13.2
SKOHOMUYECKHE MOKA3aTeIN U UX 1.5 TIK-1.6
onpenenenue. [IpaBuna MK-1.7
TEXHUYECKOH IKCILTyaTallnH.
Texuuka 6e3onacHocTu. /JIex/
2.16 CxeMbl Y3JI0B COOPY>KEHU TIpH ITK-1.1 K- JI1.1 TK-1
3a00pe BOJIbI HACOCHBIMHU 1.2TIK-1.3 | JI1.2J12.1J13.
CTaHLHSIMU IIEPBOTO NOAbEMA. IIK-1.4 TIK- 1J13.2
CxeMa y3J10B COOpYXKEHUH PH 1.5 TIK-1.6
3200pe C OTKPBITHIX HCTOYHUKOB IK-1.7
(pexa), cxeMa y3J10B COOPYKEHHH
pu 3a00pe BOIBI U3 CKBAXKUH,
cXeMa IpyIIoBoro Bojo3adopa u3
ckBaxxuH /TIp/
2.17 Omnpenenenne 4acoBoi nmogaun ITK-1.1 K- JI1.1 TK-1
HaCOCHOM CTAaHLIMU B IHU 1.21TIK-1.3 JI1.2J12.1J13.
MaKCHMAaJIbHOTO [IK-1.4 TIK- 1JI3.2
BOJIOTIOTPEOIICHUS, pacyeT 1.5 TIK-1.6
TEOMETPHUYECKOTO Hanopa MK-1.7
HACOCHOHM CTaHIIUH.
BoccraHoBICHHE TOXKAPHOTO
BOJI03aI1aca Ha HACOCHOM
ctanun /TIp/
2.18 Onpexernenue yucia HATEH IIK-1.1 IIK- JI1.1 TK-1
HAITOPHOTO U BCACBIBAIOIIETO 1.2TIK-1.3 | JI1.2J12.1J13.
TpyOompoBoaa 1 UX I1K-1.4 IIK- 1J13.2
nuametpst /TIp/ 1.51IK-1.6
IK-1.7
2.19 OrnpeneneHne YSKOHOMHUYECKH IIK-1.1 IIK- JI1.1 TK-1
HauBBITOJIHEHMIIETO AUaMeTpa 1.2 TIK-1.3 | JI1.2J12.1J13.
TpyOompoBoIa, KOINYECTBA ITK-1.4 TIK- 1J13.2
BCACBIBAIOIMINX TPYOOIIPOBOIOB UX 1.5 TIK-1.6
pacxona u quametpa /TIp/ IK-1.7
2.20 Br160p THMa ¥ KOTMUECTBA ITK-1.1 K- JI1.1 TK-1
YCTaHABIMBAEMbIX HACOCOB U 1.2TIK-1.3 | JI1.2J12.1J13.
JBUTATENICH Ha HACOCHOM CTaHIIMU I1K-1.4 TIK- 1JI3.2
niepBoro noabema /IIp/ 1.5 TIK-1.6
IK-1.7
2.21 OmnpeneneHre MOIHOCTH HAcoca. ITK-1.1 IIK- JI1.1 TK-1
ITon6op snexkrpoaBUraTess K 1.2TK-1.3 | JI1.2J12.1J13.
HacocHoMmy arperary /ITp/ ITK-1.4 TTK- 1J13.2
1.5 TIK-1.6

MK-1.7




2.22 [Ton6op BcmoMoraTenbHOTo IIK-1.1 IIK- JI1.1 TK-1
000pyI0BaHUSI HACOCHOW CTAHITHH. 1.2 TIK-1.3 JI1.2J12.1J13.
BakyyM-Hacochl. ApeHaxHble I1K-1.4 IIK- 1J13.2
HACOCBI, IPY30I10IbEMHBIE 1.51IK-1.6
YCTpOICTBa, BEHTHWIIATOPHI, [K-1.7
oromUTeNnsHbIe pudopsl /I1p/
2.23 Omnpenenenue pa3mMepoB ITK-1.1 K- JIT.1 TK-1
MAIIMHHOIO 3aJ1a HACOCHOU 1.21K-1.3 | JI1.2J12.1J13.
ctanuuu. [Tonbop pazmepon [IK-1.4 TIK- 1J13.2
HacoCHbIX arperatoB. OTMeTKa 1.5 TIK-1.6
YCTaHOBKM Hacoca. OTMETKa I10J1a MK-1.7
MalIMHHOTO 3aJ1a, BeTMYMHA
3arnyOeHus MoI3eMHON
qactu /TIp/
2.24 T'unpaBnuyeckue pacyeTsl. IIK-1.1 IIK- JI1.1 TK-1
Omnpepenenue MoTeps HANIOPa B 1.21IK-1.3 JI1.2J12.1J13.
TpyOONpOBOAAX, BCACHIBAIOLICH [K-1.4 TIK- 1J13.2
JUHUH, TTIOTEPH 110 AJIMHE U TTOTePU 1.5 TIK-1.6
Ha conporuBienue. /TIp/ MK-1.7
2.25 Cxema KOMMYHUKaIi HACOCHOM [TK-1.1 TIK- JI1.1 TK-1
ctanuuy. HamopHusie 1.2 1IK-1.3 JI1.2J12.1J13.
TPyOOIPOBOIbI, BCACHIBAIOIINE ITK-1.4 TTK- 1J13.2
TpyOOIIPOBO/IBI, HAIOPHBII 1.5TIK-1.6
KOJUIEKTOP, BCACHIBAIOLIUIL IK-1.7
xoJutekTop. Onpenenenue
K03 HUITEHTOB COMTPOTHBIICHUI
YYacTKOB, MTOTEPh HAMopa B
COCIMHUTENHFHOM U HAIIOPHOM
TpyOOIpOBO/Ie, HATHETATEIHLHOM
muann /Tp/
2.26 ITocTpoenue coBMECTHBIX ITK-1.1 TIK- JI1.1 TK-1
XapaKTepUCTHK HACOCOB U 1.2TIK-1.3 | JI1.2J12.1J13.
Tpyoonposozaos /I1p/ I1K-1.4 TIK- 1J13.2
1.5TIK-1.6
MK-1.7
2.27 IoctpoeHne KpuBoOi MK-1.1 K- JI1.1 TK-1
MPOTIOPIIMOHAIILHOCTH, 1.2TIK-1.3 | JI1.2J12.1J13.
OmnpeneNeHne quaMeTpa ITK-1.4 T1K- 1JI3.2
o0pe3anHoro pabodero Kojeca. 1.5TIK-1.6
IlocTpoeHue xapakTepuCTHK C [K-1.7
obpe3anHbIM KostecoM. /TIp/
2.28 OmnpeneneHne KOJIMIeCTBa ITK-1.1 K- JI1.1 TK-1
CTYHEHEH! ¥ I0JJa4ul HACOCHOU 1.21K-1.3 | JI1.2J12.1J13.
ctanuu /Tp/ [1K-1.4 TIK- 1J13.2
1.5 TIK-1.6
MK-1.7
2.29 Omnpenenenue Yrcia HAIOPHBIX IIK-1.1 IIK- JI1.1 TK-1
TPyOOIPOBOIOB U UX 1.2TK-1.3 | JI1.2J12.1J13.
nmuametpos /I1p/ I1K-1.4 TIK- 1J13.2
1.5TIK-1.6
MK-1.7
2.30 OnpeneneHre Harmopa HACOCHBIX MK-1.1 K- JI1.1 TK-1
YCTaHOBOK, OJ00p HACOCOB U 1.2TIK-1.3 | JI1.2J12.1J13.
JIBUTATEJICH HACOCHOW CTaHIIUN [1K-1.4 TIK- 1J13.2
BTOporo nmoasema /IIp/ 1.5TIK-1.6
[K-1.7
2.31 I'padoananurryeckuii pacyer MK-1.1 IIK- JI1.1 TK-1
HacocHou cranimu /TIp/ 1.2 TIK-1.3 | JI1.2J12.1J13.
IK-1.4 TIK- 1J13.2
1.5TIK-1.6
[K-1.7
2.32 M3yueHre 0OCHOBHBIX TEPMUHOB, ITK-1.1 ITK- JI1.1 TK-2
oTpezieNIeHue OCHOBHBIX 1.2TIK-1.3 | JI1.2J12.1J13.
1apamMeTpoB Hacoca, HACOCHOM MK-1.4 TIK- 1J13.2
YCTaHOBKH, BEIOOp MapKu 1.5 TIK-1.6
Hacoca /J1a6/ IK-1.7




2.33 W3ydeHune KOHCTPYKUU U IIK-1.1 ITK- J1.1 TK-2
TIPUHIIUIA JCHCTBHS 1.2 TIK-1.3 JI1.2J12.1J13.

[IEHTPOOESKHBIX HacocoB /J1ab/ I1K-1.4 TIK- 1JI3.2
1.5TIK-1.6
IK-1.7
2.34 N3ydenue koHCTPYKUUI 0OBEMHO- IK-1.1 IIK- JI1.1 TK-2
BBITECHUTEIIBHBIX HacocoB /J1ab/ 1.2TIK-1.3 | JI1.2J12.1J13.
IK-1.4 TIK- 1J13.2
1.5 TIK-1.6
IK-1.7

2.35 N3yueHne KOHCTPYKUIUH 1 ITK-1.1 K- JI1.1 TK-2

TIPUHIIUIIA JEHCTBUS BUXPEBBIX U 1.2 IIK-1.3 JI1.2J12.1J13.
BOJIOCTPYIHBIX HACOCOB, I1K-1.4 TIK- 1J13.2
THJIPABIIMYECKOTO TapaHa U 1.5 TIK-1.6

apmudra /J1ad/ IK-1.7

2.36 ITyck u ocTaHOBKa HACOCHOU IK-1.1 K- JI1.1 TK-2
ycranoBku /J1a6/ 1.2TIK-1.3 | JI1.2J12.1J13.

ITK-1.4 TIK- 1J13.2
1.5 TIK-1.6
MK-1.7
2.37 HcnbiTanne neHTpoOeXHOTOo IK-1.1 IIK- J1.1 TK-2
Hacoca /J1a6/ 1.2 1IK-1.3 | JI1.2J12.1J13.
I1K-1.4 TIK- 1J13.2
1.5TIK-1.6
MK-1.7

2.38 HcnbiTanne neHTpoOeKHbIX IIK-1.1 IIK- JI1.1 TK-2
HAaCcOCOB MPH MapauIeTbHON 1.2TIK-1.3 | JI1.2J12.1J13.
pabore /J1ab/ IK-1.4 TIK- 1J13.2

1.5TIK-1.6
IK-1.7

2.39 HcnbiTanne neHTpoOeKHBIX ITK-1.1 K- JI1.1 TK-2
HAacOCOB IIPU IIOCJIE0BATEIBLHON 1.21IK-1.3 | JI1.2J12.1J13.
pabore /J1ab/ IK-1.4 IK- 1J13.2

1.5 TIK-1.6
IK-1.7

2.40 ITocTpoeHue xapakTepucTHK [IK-1.1 IIK- JI1.1 TK-1
HACOCOB U TPYOOIPOBOIOB. 1.2 TIK-1.3 JI1.2J12.1J13. TK-2
ITocTpoeHne xapakTepucTUK ITK-1.4 TTK- 1J13.2
TapaijIeNIbHO | MTOCIIEI0BATEIHHO 1.5 TIK-1.6
paboTaroIX HACOCOB U MK-1.7
Tpy6onpoBoaos /Cp/

241 IMocTpoeHne pacueTHBIX CXeM MK-1.1 K- JI1.1 TK-1
pabOThI BOIOMPOBOIHBIX 1.2 TIK-1.3 JI1.2J12.1J13. TK-2
HacOCHBIX cTaHMii. Onpenenenre ITK-1.4 T1K- 1J13.2
oJa4uy U Haropa. Bei6op Hacocos 1.51IK-1.6
JUIS. BOIOTIPOBOJTHBIX CTAHIIHA. I1K-1.7
CocraBieHHE CXeM 00BS3KH
HACOCOB TPYOOIIPOBOIaMU H
apmarypoii. CocTaBieHHe IIIaHOB
pa3MeleHus: 000pyJOBaHUS B
MaITMHHOM 3aJIe HACOCHOM
crannuu /Cp/

2.42 CocTaBieHne PaCUETHBIX CXEM U [K-1.1 IIK- JI1.1 TK-1
BBIOOP TPY30MOABEMHOTO 1.2TIK-1.3 | JI1.2J12.1J13. TK-2
000pyI0BaHMsI HA HACOCHBIX I1K-1.4 TIK- 1J13.2
crannusx. Pacuer u mogbop 1.5 TIK-1.6
TpaHc(hOopMaTOpOB HA HACOCHBIX MK-1.7
CTaHIIMAX, COCTABICHHE CXEM
pa3MernIeHus
anekrpoobopynoBanus /Cp/

2.43 Br16op Tumna u yncia MK-1.1 IIK- JI1.1 TK-1
TIPOTHUBOTIOXKAPHBIX HACOCOB. 1.2TIK-1.3 | JI1.2J12.1JI3.

TeXHUKO-?KOHOMHUUECKUE PaCUEThl I1K-1.4 ITK- 1J13.2
JUIsl HACOCHOM CTAaHLIMU IIEPBOTO 1.5TIK-1.6
noabsema. Odopmienune KIT /Cp/ IK-1.7




2.44 ITogroroBka u cada 3 4 IIK-1.1 IIK- JI1.1 0 UK
3ayera /3auér/ 1.2 TIK-1.3 JI1.2J12.1J13.
[IK-1.4 TIK- 1J13.2
1.5TIK-1.6
IIK-1.7 TIK-
2.1 TIK-2.2
[1K-2.3 TIK-
2.4 TIK-2.5
IIK-2.6 TIK-
2.7 TIK-2.8
[1K-2.9 TIK-
3.11IK-3.2
I1K-3.3 TIK-
34

6. ®OH/1 OEHOYHBIX CPEICTB

6.1. KonTposibHBbIe BONPOCHI M 3a1aHUs

CEMECTP 2

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA AJIA ITPOBEJJEHNA TEKYIIEI'O KOHTPOJIA

Texymuiit KOHTPOJIb 3HAHUH CTYACHTOB OYHOH ()OPMBI 00YIEHHS IIPOBOUTCS B COOTBETCTBHH € OAITBHO-PEHTHHIOBOH CHCTEMOI
OIICHKH 3HaHW, BKITIOUaomIei B ceds mposenenue tekyuiero (TK) u mpomexyrounoro kortposs (ITK) no aucnumimse.

JL1st KOHTPOJISI OCBOEHHSI MPAKTHUECKUX 3HAHUH B TEYEHUE CEMECTPa MPOBOISATCS TEKyIUH KOHTPOJIb 110 Pe3yIbTaTaM MPOBEACHUS
MPAKTHYECKUX 3aHATHI U CaMOCTOSTEIHFHOTO BEIIOIHEHNS Pa3/IelIoB HHIMBHIYaIbHBIX 3aIaHHH.

®opmamu TK ABISIOTCS: OIEHKA BBITIOJIHEHHBIX Pa3/IelIOB MHANBUAYAIbHBIX 3aIaHAH (IIMCBMEHHBIX Pa0oT), YCTHBIHM ONIpOC Ha MO
TeMe ayIUTOPHOTO 3aHATHA, AOKIa] (COOOIIeHNEe) Ha TEMY ayIUTOPHOTO 3aHSTHS.

KonnuecTBo TeKymux KOHTpOJIEH 10 TUCHUIUIMHE B CEMECTPE ONpeensieTcs Kadenpoil H coCTaBIseT, Kak mpaBuio, yetsipe (TK1-
TK4).

B xone npomexyrounoro xouTpoist (ITK) mposepsirorcst TeopeTHyueckie 3HaHUS 00ydatomuxcst. JJaHHbIH KOHTPOJIb IPOBOIUTCS 10
paszenam (MOIyJIsIM) JUCHUILUIMHBI 3 pa3a B TeueHHe cemecTpa. PopMaMu KOHTPOJIS ABIAIOTCA TECTUPOBAHUE UITH OIIPOC.
Cemectp: 2

Bomnpocs! [IK1:

1. ITonsATHE 0 Hacoce, HACOCHOM arperaTe, HACOCHOM yCTaHOBKE, HACOCHOH CTaHIMHU, THAPOMEXaHUYECKOM

y3J1€ MAIIMHHOT'O BOJONOABEMA.

2. laTb ompejiesieHe U 10Ka3aTh HA CXEME HACOCHOU YCTaHOBKU I€OMETPUYECKOHN BBICOTHI BCACHIBAHUS,

HarHeTaHUs U BOAONOIbEMA.

3. UeMy paBHBI IIpUBEICHHBIC BEICOTHI BCACBIBAHMSI, HATHETAHUS U TTOJTHEIA HAITOP HACOCHON YCTaHOBKH.

4. Onpenenenne OCHOBHBIX TApaMeTPOB pabOTHI Hacoca: oJadu, Hanopa, mommHocty u KITJI (ruapaBimudeckwid,
00BEeMHBIN, MEXaHUUECKUN 1 TTONHBIN). TeopeTnyeckue, MpakTHUECKUE BETMYUHBI MTO1a4H U HAarlopa Hacoca.

5. ITo kakuM IapameTpam MoAOHPAIOTCS HACOC M JIEKTPOIBUTaTElb?

6. [TpuHIMIT paboTHI, YCTPOUCTBO M KOHCTPYKIIMU OCHOBHBIX Y3JIOB U JIeTaliel IeHTpoOeKHBIX HacocoB Tuna: K, KM, B, /I, M,
M/, MC, ATH (OLB).

7. IIpuHnun paboTsl, yCTPOHCTBO U KOHCTPYKIIMH OCHOBHBIX Y3JIOB U AeTajel oceBbIX Hacocos Tuma: O u OIL

8. [IprHIMT paboTHI, yCTPOWCTBO U KOHCTPYKIIMH OCHOBHBIX Y3JIOB U JleTaieil 00eMHO-BEITECHUTEIBHBIX HACOCOB (OIMHOYHOTO,
JBOItHOTO, MU dhepeHnnaTbHOTO NeHCTBHS, T1adparMoBOro, BHHTOBOTO).

9. ITpuHnun paboThl, YCTPOUCTBO M KOHCTPYKLIMH OCHOBHBIX Y3JIOB M JeTajell AMHAMHUYECKAX TTOABEMHHUKOB: CTPYHHOTO,
BOJO’MYJIBCHOHHOI'O U THAPABIMYECKOTO TapaHa.

10. ITocneroBaTeTHHOCTH MyCKa M OCTAHOBKH IIEHTPOOESKHBIX HACOCOB.

11. Ha cxeMe HaCOCHOM YCTaHOBKH II0Ka3aTh OCHOBHBIE €€ y3JIbl, MECTa YCTAaHOBKU IPHOOPOB U3MEPEHUS, apMaTyPhl U HX
Ha3Ha4YeHHe.

12. CriocoObl U3MepeHws 0JaYu ¥ Hallopa HAaCOCHOM YCTaHOBKH.

13. B kakux ciy9asx MpUMEHSETCS IOCIIeI0BAaTeIbHOE ITOIKITIOUESHIE HACOCOB HA OANH OOIIMI HAITOPHEIA TPYOOIpoBOa?
14. B kakux ciryyasix IpuMeHseTcs napanjielbHoe MOAKTIOUeHHE HACOCOB Ha OJTUH OOLIMK HaMOPHBIN TpyOOnpoBo?

15. IIpuHIUI TOCTPOEHUS] CyMMAapHBIX PACXOAHO-HAMOPHBIX XapaKTEPHCTHK MPH MapaIeIbHOM U NOCIEN0BaTENIbHOM
MOAKTIOYCHNH HACOCOB Ha OJIMH OOIIMT HAIIOPHBII TPyOOIpPOBOI.

16. I'padrraeckur n300pa3uTh MOTOKEHNE OCHOBHBIX XapaKTePUCTHK PAOOTHI IIEHTPOOEKHBIX U OCEBBIX HACOCOB.

17. YTo Takoe MOIIHOCTb Hacoca, JNIEKTPOIBUTaTENs U KaK OHU ONpeneNsoTcs?

Bomnpocs! [TIK2:

1. YeTpoicTBO U Ha3HAUCHHE CAJIbHUKOBOI'O YIJIOTHEHHUS B HACOCE.

2. CriocoObl peryarpoBaHus MOIa4H [EHTPOOEKHOTO Hacoca. JIJisl 4ero u Kak mMpOU3BOAATCS HCIIBITAHHE IEHTPOOEKHBIX HACOCOB?
3. JIns Kakux Lenel MpoBOAUTCS MePecUeT XapaKTepPUCTHK LIEHTPOOEKHOTO HAacoca MPU U3MEHEHNH YacTOTHI €T BpalleHus ?

4 . CriocoOBI 32JTHBKU BOJIOW IIEHTPOOEKHOTO HACOCa Iepe]] IyCKOM U JUTS Yero 3TO AeiaeTcs?

5. IIpuHIMN mocTpoeHus TpadiiKa COBMECTHOH paboTH Hacoca U TpyOoIpoBoa.




6. TeopeTnueckast ¥ IPaKTUIeCcKasi IPOU3BOAUTEIHFHOCT HACOCA.

7. TeopeTnueckuil 1 MPaKTUYECKUI HAIOp Hacoca.

8. MomHocTs Hacoca u asurarens. I1onHbli Hanop Hacoca U HAIIOPHON YCTAHOBKU.
9. O0BEMHO-BBITECHUTENBHBIC HACOCHL. [IpenMyImecTBa 1 HEJOCTATKU.

10. Hentpobesxusie Hacockl. [IpenmyiiecTBa 1 HETOCTATKH.

11. BelcoTa BcachIBaHHS LIEHTPOOEKHBIX HACOCOB. CBSI3b MEXY F€OMETPHUYECKOH 1 BAKYYMMETPHIECKON BEICOTAMH BCACHIBAHMSI.
12. Kapuranus u e€ cieacTBUsl.

13. OcHOBHOE ypaBHEHHE BpaIaTeIbHO JIOMACTHBIX HACOCOB.

14 . Teopernyecknii U MPAKTHUECKHI HAIIOp HAcoca.

15. OceBoe naBnenne, oceBoii caBur. Mepsl 00pPBEOBI ¢ OCEBBIM JaBICHHEM.

16. IToctpoenue rpaduka COBMECTHOH pabOTHI HacOca U TPyOOIPOBOAA.

17. YpaBHeHHs TPONOPLUOHATBHOCTH M UX HCIIOJIB30BAHUE.

18 . Yro Takoe pabouas Touka Hacoca?

19. Bnusiane xoneGaHns ypOBHS BOJIBI B ICTOYHHKE Ha pabOTy Hacoca.

20. Cnoco0bI peryTupoBaHHUs OJAYH.

2. KOHTPOJIbHBIE BOITPOCHI U 3AJAHU JIJI ITIPOBEJIEHMS TTIPOMEXY TOUHOM ATTECTALIMU T10 UTOTAM
OCBOEHU A ANCHUTIJIMHBI (MOAYJIA)

IIpomexyTouHas arTecTalus mpoBoaUTcs B popme uroroBoro koutpoist (UK) mo nucuurmne:

Cemectp:2

dopma: 3K3aMeH

Urorossiit kouTposb (UK)

1. ITonsaTHE O Hacoce, HACOCHOM arperaTe, HACOCHOM yCTaHOBKE, HACOCHOH CTAHIMHU, THAPOMEXaHHIECKOM

y3Jle MAaIIHHHOTO BOJOMOIbEMA.

2. JlaTb ompezeneHye 1 NOKa3aTh HA CXEME HaCOCHOH yCTaHOBKU F€OMETPHYECKON BBICOTHI BCACHIBAHNS,

HarHETaHUS U BOIOIIOIbEMA.

3. UeMy paBHBI IPUBEICHHBIC BHICOTHI BCACBIBAHUS, HATHETAHUS U MOJHBIM HAIIOP HACOCHON YCTaHOBKH.

4. OnpeneneHye OCHOBHBIX ITapaMeTPOB paboThl Hacoca: MoAauy, Hanopa, momnoctu u KI1J (ruxpasnuyeckuii,
00BEMHBIN, MEXaHUIECKUH 1 MOJHEIH). TeopeTndeckue, IpakTHYeCKIe BEIMYMHEI TI01a4X ¥ Harmopa Hacoca.

5. TTo xaxuM mapaMeTpam IMOAOUPAIOTCS HACOC U AIIEKTPOIBUTATEIH?

6. [TpuHIun paboThl, YCTPOUCTBO M KOHCTPYKLMHU OCHOBHBIX Y3JIOB U JleTajied HeHTpoOekHbIX HacocoB Tuna: K, KM, B, I, M,
M/, MC, ATH (OLIB).

7. IlpuHTmn paboTHI, YCTPOHCTBO M KOHCTPYKIIMH OCHOBHBIX Y3JIOB H AeTajlel oceBhIX HacocoB Trma: O u OII.

8. IIpuHIMI paboTHI, yCTPOUCTBO U KOHCTPYKIIMU OCHOBHBIX Y3JI0B U JieTaneil 00beMHO-BBITECHUTEIBHBIX HACOCOB (OJMHOYHOTO,
JBOMHOTO, MU PepeHINaTEHOTO ISHCTBUS, T1adparMoBOro, BHHTOBOTIO).

9. IIpuHIHI paboTHI, YCTPOMCTBO M KOHCTPYKIIMH OCHOBHBIX Y3JIOB M JIeTajel THHAMHYECKIX OABEMHHIKOB: CTPYIHOTO,
BOJIOAMYJIBCHOHHOTO ¥ THIPABIHYECKOTO TapaHa.

10. [TocnenoBaTeNnbHOCTH IMMyCKa M OCTAHOBKU LIEHTPOOEKHBIX HACOCOB.

11. Ha cxeMe HaCOCHOM YCTaHOBKM M0Ka3aTh OCHOBHBIE €€ y3JIbl, MECTA YCTAHOBKU NIPHUOOPOB U3MEPEHUS, apMATYPhI U UX
Ha3HaYeHHE.

12. Cnoco6bI n3MepeHus MoJavl U Halopa HACOCHOM YCTaHOBKH.

13. B kakux ciydasx NpuMeHseTcs ocIe0BaTeIbHOe MOKITI0UeHHEe HACOCOB Ha OIMH OOILUI HanopHbIH TpyOGonpoBo?
14. B Kakux ciaydasx MPUMEHSACTCS NMapauieNbHOe ITOIKII0UEHIE HAaCOCOB HA OTMH OOIIUI HAITOPHBINA TPyOOIpoBoa?

15. IIpuHIII TOCTPOCHUS CyMMAapHBIX PACXOTHO-HAMTOPHBIX XapaKTePHCTHK IIPH NapauIeIBHOM U ITOCIEI0BATEIEHOM
MOJKITIOYEHUH HACOCOB HA OAMH 00U HAIOPHBIA TPyOOIPOBOI.

16. I'padiueckn n300pa3uTh MOIOKEHNE OCHOBHBIX XapaKTEPUCTUK pabOThI LIEHTPOOESIKHBIX M OCEBBIX HACOCOB.

17. Yo Takoe MOIIHOCTh HACOCa, JIEKTPOABUTaTENs M KaK OHU OTIPEAEIAIoTCsA?

18. YcTpoicTBO M Ha3HAUCHUE CATbHUKOBOTO YIIJIOTHEHHS B HAacOCE.

19. Crioco0b1 peryIupoBaHus M0lauy IEHTPOOEKHOT0 Hacoca. [lJIst 4ero v Kak IPOU3BOJIATCS UCIIBITAHUE LEHTPOOSKHBIX
HacocoB?

20. It KaKuX [esied IpOBOIUTCS MepecueT XapaKTepPUCTHK IIEHTPOOEKHOTO Hacoca IPH U3MEHCHNH YaCTOTHI €r0 BpaIleHus?
21 . CriocoObl 3aMBKY BOJON IIEHTPOOEKHOT0 Hacoca Mepe MycKoM U JUIS 4ero 3To JenaeTcs?

22 INpunnun noctpoeHus rpaduika COBMECTHOM pabOThI Hacoca U TPyOOIpoBoa.

23. TeopeTuueckasl U IpaKTU4ecKas IPOU3BOJUTEIBHOCTh HACOCA.

24. TeopeTndeckuil ¥ IPaKTHUECKHI HAIOp Hacoca.

25. MourHocTs Hacoca u aBuraress. [ToJHbIi Harmop Hacoca U HAIIOPHO#M YCTaHOBKH.

26. OObEMHO-BBITECHUTEITLHBIC HACOCKHL. [IpenMyIiiecTBa U HEIOCTATKH.

27. IlerTpoOexuble Hacockl. [IpenMyIecTBa 1 HEZOCTATK.

28. BricoTa BcachIBaHUsI LEHTPOOEKHBIX HACOCOB. CBsI3b MEXKIy T€OMETPUUYECKON U BAKYYMMETPHUECKOM BHICOTAMU BCACHIBAHUSI.
29. KaBuranus u e€ cieacTBusl.

30. OcHOBHOE ypaBHEHHE BpalllaTEIbHO JIOMACTHBIX HACOCOB.

31 . Teopermueckuii 1 MPaKTUUECKUI HAIIOp HAcOCA.

32. OceBoe naBieHUE, OCEBOH CABUT. Mepbl 00PHOBI C OCEBBIM JIABJICHUEM.

33. Tloctpoenue rpaduka coBMECTHOH pabOTHI Hacoca M TPyOOIPOBOIA.

34. YpaBHeHUs NPONOPIHOHATBHOCTH U UX UCIIOJIb30BaHHE.

35 . Yro Takoe pabouast Touka Hacoca?




36. BnusiHue xoneGaHus ypoBHS BOJIBI B HICTOUHHKE Ha pabOTy Hacoca.
37. CriocoObl peryIupoBaHus MOAAYH.

IMPUMEYAHUE: ucxoaHele JaHHBIE AJIS 3a/1a9 XpaHATcs B OyMakHOM BHIe Ha Kadenpe BullBP

CEMECTP 3

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA AJIA ITPOBEJJEHWA TEKYIIEI'O KOHTPOJIA

Texymuiit KOHTPOJIb 3HAHUI CTYAEHTOB OYHOH (DOPMBI 00YUIEHHS IIPOBOJUTCS B COOTBETCTBUH € OAJTEHO-PEHTHHTOBOM CHCTEMOM
OIICHKH 3HaHW, BKITIOUaomIei B ceds mposenenune tekyniero (TK) u mpomexyrounoro koutposts (ITK) no aucnumnmsae.

JL1st KOHTPOIISI OCBOEHHSI MPAKTHUECKUX 3HAHUH B TEUEHUE CEMECTPa MPOBOISITCS TEKyIUH KOHTPOJIb 10 Pe3yIbTaTaM MPOBEICHUS
MPaKTUYECKUX 3aHATUH U CAMOCTOSITENHOTO BBITIONHEHUS Pa3/IeNIoB HHIMBUAYaIbHBIX 3a1aHHN.

®opmamn TK ABISAIOTCS: OIEHKA BBITIOIIHEHHBIX Pa3/eloB MHANBHAYaIbHBIX 3alaHNH (IIMCBMEHHBIX Pa0oT), YCTHEIHM ONpoC Ha MO
TeMe ayIUTOPHOTO 3aHATHSA, AOKIa] (COOOIIeHNEe) Ha TEMY ayIUTOPHOTO 3aHSATHSL.

KonnuecTBo TeKymux KOHTpOJIEH 10 TUCHUIUIMHE B CEMECTPE ONpeensieTcs Kadeapoil U cOCTaBIIseT, Kak mpaBuio, yetsipe (TK1-
TK4).

B xone npomesxyrounoro xkouTpoist (ITK) mposepsrorcst TeopeTryeckie 3HaHUS 00ydatomuxcst. JJaHHBIH KOHTPOJIb IPOBOIUTCS 10
pasnenam (MOIyJIsIM) JUCHUILUIMHBI 3 pa3a B TeueHHue cemecTpa. PopMaMu KOHTPOJS SBISIOTCA TECTUPOBAHUE UITH OIIPOC.
Cemecrtp: 3

Bomnpocs! T1IK1:

1. CocraB coOpyXEeHUI MAIMHHOTO BOAONOAbEMA. PaKTOPEI, BIUSIOIINE Ha COCTaB COOPY>KEHUH U MX KOHCTPYKTUBHOE
HCTIOJTHEHHE.

2. Kimaccuuxanyst HACOCHBIX CTaHIMH M0 Ha3HAYEHHIO ¥ KOHCTPYKTUBHBIM IIPH3HAKAM.

3. Knaccuduxaiyss HAaCOCHBIX CTaHIIUH MO0 MECTY PACIIONIOKEHHS IO TPACCe BOJOMOIAUH, YCIOBHUSIM HUCIIONb30BAHMS.

4. KaTeropuifHOCTh HACOCHBIX CTaHIMH 110 HA/IS)KHOCTH 110/1a9H Boabl. Kimaccudukanus y3ima HACOCHBIX CTaHIUI 1O
KaITNTAIBHOCTH, 110 [T0J[ade U HaIopy.

5. OtnuuuTenbHbIE 0COOEHHOCTH B KOMIIOHOBKE HACOCHBIX CTAHLIMH JUIS HYX/ MEJTMOPALIUH, OCYIIEHUS U CETbX03BOA0CHA0KEHUSI.
6. HazHaueHue 11II030B-pEryIATOPOB B TOJI0BE MOABOASIINX KaHAJIOB METMOPATUBHBIX HACOCHBIX CTAHLIUHM pa3feabHOIo TUIMA.

7. daxTopsl, BIXAIOIINE Ha BEIOOP THIIA 3JaHUS.

8. ITocTpoenue mpoduiist Tpacchl BOAOIEPEMENICHUS I Ha3HaueHHe CTBOPOB 31aHusI HC 1 BOJOBBIITYCKHOTO COOPYKEHUSI.

9. OnpenesneHue pacu€THOTO PAcX0/la U YHCIIa HACOCHBIX arperaTos.

10. Onpenenenue pacyeTHOTO HAIIOpa Hacoca.

11. OnpeneneHue TUIIa U MapKy Hacoca.

12. Pac4eT MOITHOCTH 3JICKTPOIBUTATENS U BEIOOP €r0 MapKH.

13. Tpy©onpoBoabl HACOCHON CTAHIMK, UX HA3HAUEHHUE U YKIAIKa.

14. Ompenenenue JIMHBI HAIOPHOTO TpyOompoBoaa. OnpeneneHne JTHHE M THaMEeTPOB BCACHIBAIOIIETO, TPUCOSANHUTEIFHOTO 1
HAIOPHOTO TPYOOIIPOBOIOB.

15. IlpuBenuTe CXEMBbI MIPABUIBHOTO MOAKIIOUEHHUS BCAChIBAIOIIUX TPYyOOonpoBo1oB. TpeboBanus, MpeabsBIsSEMbIE K BCACHIBAIOIIUM
TpyOam HacocoB.

16.Ha3znavyenue 3a/IBUKEK Ha BCACHIBAIOIIEH M HATIOPHOM JIMHUSAX HACOCHBIX CTAHIIUIL.

17. Io xakuM mapameTpam MogOUPAOTCA HACOC U DIEKTPOABUTATEh?

18. CriocoObl U3MepeHHs 014U ¥ HaIllopa HACOCHOM YCTaHOBKH.

19. Onpeznenenre OTMETKY YCTaHOBKU OCH Hacoca.

20. B kakux cirydasx MpUMEHsETCs MapajuiellbHOe MTOAKITIOUEHIe HACOCOB Ha OJTUH OOIIHI HAOPHBIN TPYOOIIpoBO?

21. I'padpuuecku U300pa3uTh MOTOKEHHE OCHOBHBIX XapaKTEPUCTUK pabOThl HEHTPOOEIKHBIX M OCEBBIX HACOCOB.

Bomnpocs! [TIK2:

. UTo Takoe MOIIHOCTb HacOCa, HNEKTPOIBUTATENS U KaK OHU ONpeeNstoTcsa?

. Coco0BI peryIupoBaHus II01a9 [IEHTPOOEKHOTO Hacoca.

. Croco0bI 3aIMBKH BOAOH IIEHTPOOEKHOTO HAcOCa Mepest ITyCKOM H TSI 9ero 3TO JenaeTcs?

. [Ipunnun noctpoenus rpaduka COBMECTHOM paboThl Hacoca U TpyOOoIpoBoIa.

. IlonHeIil Hanop Hacoca U HaIOPHON YCTAHOBKU.

. [loctpoenne rpadrka coBMeCTHOH paboThI Hacoca U TpyOompoBoIa.

. Uto Takoe pabouas Touka Hacoca?

. BnusHue xone6anus ypoBHs BOJBI B MICTOUHHKE HA pabOTy Hacoca.

. Onpenenenne tuna 3ganus HC.

10. Onpenenenue MmIaHOBBIX U BBICOTHBIX pazMepos 31aHus HC. CocraB KpoBiM, Ha3HaYEHUE YUCIIA U Pa3MEPOB OKOHHBIX
POEMOB.

11. TTon6op rpy3onoasEMHOTO 000py IOBaHUS.

12. O6s13aTenbHBIN COCTaB OCHOBHOTO M BCIIOMOTATEIEHOTO 000PYAOBaHHS ITUX CTaHIMHA. [TosicHUTE HA cXeme.

13. Knaccu¢uxarus HaCOCHBIX CTaHIIHIA.

14. KapkacHble 1 OeckapKacHBIC THITHI 3JaHUi HACOCHBIX CTAaHIMH. Baiie npencrasienne o pabore HeCyIIUX

KOHCTPYKUUI. MOAyIbHOCTh KOHCTPYKIMH 3JaHUH HACOCHBIX CTAaHLUH. B ueM 3akimodaercs oaxol K ONpeeeHUI0 pa3MeEPOB
3/1aHUS.

15. B yem 3akmouyaeTcsi BepTHKaIbHAs KOMIIOHOBKA 3/1aHMI HACOCHBIX cTaHIMKA. Kakue BeTMUMHBI SBIISIOTCS OTIPABHBIMH NIPU
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BEPTUKAJIbHOW KOMIIOHOBKE 3/JaHUH.

16. TpeboBaHus K PyHIAMEHTaM M OCHOBAHHUSM MOJ 3JaHU HACOCHBIX CTaHLU. [ TyOuHa 3an0oxeHus: pyHIaMEHTOB.
17. CxeMbI MallIMHHOTO BOJONOABEMA U3 OTKPHITHIX HCTOYHHKOB.

18. CxeMbI MalTMHHOTO BOJONOABEMA U3 MOA3EMHBIX HCTOUHHKOB.

19. [IpUIIOTHHHBIE HACOCHBIE CTAHLIUU.

20. B10YHO-KOMIIJIEKTHBIE HACOCHBIE CTAHLUM.

21. IlepenBu>xHbIE HACOCHBIE CTAHLIUU.

22. [InaBy4re HACOCHBIE CTAHIUH.

23.Martepuaiibl, HeoOXoauMbIe A7s1 poektupoBanus HC.

24. TIpoekTrpoBaHHe BOJI03a00PHBIX COOPY KESHUH.

25. Tursl peIOO3aIUTHEIX COOPYKEHHUH.

26. 3nanus HC, ux Tun 1 ycTpoiicTBo.

27.YcTpoicTBO OJI3EMHOM M HAZA3EMHON YacTel 3/1aHusl.

28. JlpeHakHas cucTema B 3JaHUU HACOCHOW CTaHIIHH.

29. BogonoaBoasIue COOpyKeHHs, YCTPOICTBO U PacuéT.

30. Tpy6onposoast HC, Ha3HaueHue, pacuér U yKiaka.

31. OnpeneneHue 9nciia HUTEH HAIIOPHOTO TPYOOIPOBOIa, €T0 MPOSKTHPOBAHNE U YKIIaIKa.
32. Bo#oBBIITyCKHBIE COOPYKEHUS, KOHCTPYKLUS U PACUET.
33.KoHTpOJIbHO-U3MEPUTENIbHAS alllapaTypa, UX Ha3HaYeHHUEe U MeCTa YCTaHOBKH.
34. Bogox03sHCTBEHHBIEC paCUETHI PeXXKUMa PabOThl HACOCHOMN CTaHIIHH.

35. Ompenenenyue CTOUMOCTH y3J1a COOPYKEHUI.

36. Onpenenenne ce0ECTOMMOCTH OJJHOTO KyOOMeTpa IOAHATON BOBI

37. 'unpaBiudecKue pacyeTsl TpyOOpOBOIOB

38. Onpenenenne pa3MepoB MAIIMHHOTO 3ajla HACOCHOW CTaHIIUU

39. BcnomorarensHoe 000pyAOBaHIE HACOCHOI CTaHIMN

2. KOHTPOJIbHBIE BOITPOCHI 1 3AJAHIS JIJIS1 [TIPOBEIEHMS IIPOMEXY TOUHOM ATTECTALIUM 1O UTOT'AM
OCBOEHUMA ANCHUTIJIIMHBI (MOAYJIA)

[TpomexxyTo4Hast aTTecTalys MpoBoauTcs B popme urorosoro kourpois (MK) nmo aucuunnmsue:

Cemectp 3

®dopma: 3a4er

Urorossiit kouTposs (UK)

1. CocTaB coopyskeHHIl MAIIMHHOTO BOJOMOABEMA. PaKTOPEI, BIUSIONINE Ha COCTAaB COOPYKEHUH U UX KOHCTPYKTUBHOE
WCTIOJIHEHHE.

2. Kitaccngukanyst HACOCHBIX CTaHIIM M0 Ha3HAYEHHIO ¥ KOHCTPYKTUBHBIM IIPH3HAKAM.

3. Kitaccnguxanust HACOCHBIX CTaHIMH IO MECTY PacIIONIOKEHHS 0 TPAcce BOJOIOAAYH, YCIOBHAM HCIIONb30BAHIS.

4. KareropuifHoCTh HACOCHBIX CTaHLIMH 10 HAAEKHOCTH NoJauu Boabl. Knaccuukanus y3na HaCOCHBIX CTaHIMHA 1O
KallMTaJIbHOCTH, [0 NI0Jjaue U Haropy.

5. OTnmauTenbHBIe 0COOCHHOCTH B KOMIIOHOBKE HACOCHBIX CTAHITHH U Hy K] MEJTHOPAINH, OCYIICHHUS U CEIbX03BOIOCHA0KEHHUS.
6. HazHaueHne ITI030B-PETYIATOPOB B TOJIOBE MOABOAAIINX KAaHATOB METMOPATUBHBIX HACOCHBIX CTAaHIUI Pa3IelbHOTO THIA.
7. @akTopbl, BIUSIOLUE HA BLIOOP THIIA 3AaHUS.

8. [TocTpoenne mpoduist Tpacchl BOJONEPEMEIICHNS H Ha3HAYeHHEe CTBOPOB 31aHNsI HC ¥ BOJOBBIITYCKHOTO COOPYKEHHUSL.

9. OmnpenienieHre pacueTHOTO PACcX0/a U YKCiia HACOCHBIX arperaTos.

10. Onpenenenue pacueTHOrO HAIIOpa Hacoca.

11. Onpenenenue Tua 1 Mapku Hacoca.

12. PacdeT MOIITHOCTH AJIEKTPOIBUTATENS K BBIOOP €r0 MapKy.

13. Tpy6onpoBo6I HACOCHOW CTAHIIUH, UX HA3HAUECHHUE U YKIAJKA.

14. Onpenenenye AIMHBI HATOPHOTO TpyOonpoBoaa. OnpeneneHue AIUHBI U AUAMETPOB BCACHIBAIOIIETO, TPUCOEAUHUTEIHHOTO U
HAIOPHOTO TPYOOIIPOBOIOB.

15. IlpuBenuTe cxeMbl IPaBUIBHOTO ITOJKIIOUCHNS BCACHIBAIOIINX TPYOONPoBOHOB. TpeGoBaHMs, IPpEeABABIAEMbIE K BCACHIBAOIIIM
TpyOaM HacocoB.

16.Ha3Ha4yeHue 3a1BUKEK Ha BCAChIBAIOLIECH U HAIOPHOM JIMHUSIX HACOCHBIX CTAHIIMH.

17. o xakuM mapameTpam Mog0MPaAIOTCs HACOC U 3JIEKTPOIBUTATEIH?

18. Cnoco0bI n3MepeHus MoJavl U Hallopa HACOCHOM YCTaHOBKH.

19. Onpenenenrie OTMETKU YCTAaHOBKU OCH Hacoca.

20. B xakux ciy9asx MpUMeHseTCs MapajuiebHOE TOAKITIOYEHIEe HACOCOB Ha OWH OOIMINIT HAaIIOPHEBIA TPyOOorpoBo1?

21. I'padrraeckur H300pa3uTh MOTOKEHUE OCHOBHBIX XapaKTePUCTHK PAOOTHI IIEHTPOOEKHBIX U OCEBBIX HACOCOB.

22. Yro Takoe MOIIHOCTh HACOCA, SIEKTPOIBUTATENS U KaK OHU ONpeAemsoTcs?

23. Crioco0bl peryaupoBaHus MOIa4YH [IEHTPOOCIKHOTO HACOCa.

24. Cnoco0bI 3aIMBKH BOJIO IIEHTPOOEIKHOTO HAacoca Iepe T ITyCKOM | IS 9eT0 3TO JeaeTcs?

25. [IpuHnun nocTpoeHus rpaguka COBMECTHOH paboTsI Hacoca B TPyOOIpoBoIa.

26. IlonHbIN HAMIOP HacOCA U HATIOPHOW YCTAHOBKH.

27. TloctpoeHue rpadrka cOBMECTHOH pabOTHI Hacoca U TPyOOIPOBOIA.

28. Yto Takoe pabodas Touka Hacoca?

29. Brnusaue xonebaHus ypOBHS BOABI B HCTOYHUKE HA paboTy Hacoca.




30. Ompenenenne Tuna 3ganus HC.

31. Ompenenenue MIAHOBBIX U BBICOTHBIX pa3MepoB 3aaHust HC. CoctaB KpoBiM, Ha3HaYEHUE YUCIIA U Pa3MEPOB OKOHHBIX
MIPOEMOB.

32. TTox6op rpy30n0a6EMHOTO 000PYIOBAHNSI.

33. O6s13aTenbHBII cOCTaB OCHOBHOTO M BCIIOMOTATEILHOTO 000PYAOBaHMS ATUX cTaHIH. [losicHuTe Ha cXeme.

34. Knaccudukaims HaCOCHBIX CTAHIIUH.

35. KapkacHsle 1 OeckapkacHBIE THITH 3TaHIH HACOCHBIX CTaHIMH. Barre nmpencrasinenne o paboTe HECYNX
KOHCTpYKUUil. MOAynbHOCTb KOHCTPYKIMI 30aHUI HACOCHBIX CTAHLUI. B ueM 3aKiro4aercs noaxol K OpeneIeHUI0 pa3MEPOB
3/1aHUsL.

36. B uem 3akmodaeTcst BepTHKAIbHAsE KOMIIOHOBKA 3/1aHHUI HACOCHBIX CTaHNW. Kakne BeNn4uHBI ABIAIOTCS OTHPAaBHBIMH ITPH
BEPTUKAJIbHOW KOMIIOHOBKE 3/ITaHUH.

37. TpeboBanus K pyHAaMEHTaM U OCHOBaHMSAM MOJ 31aHHsI HACOCHBIX CTaHIMU. [ TyOuHa 3an0oxeHus: pyHIaMEHTOB.
38. CxeMbl MaIIMHHOTO BOAONOABEMA U3 OTKPBHITHIX HCTOYHUKOB.

39. CxeMbl MAIIUHHOTO BOJIOTIOABEMA U3 ITOA3EMHBIX HCTOYHHKOB.

40. ITpunnoTHHHBIE HACOCHBIE CTAHIIHU.

41. BlO4YHO-KOMIUIEKTHbIE HACOCHBIE CTaHIIUU.

42. IlepenBrx’HbIE HACOCHBIE CTAHIIHH.

43. [InaByumne HacCOCHbBIE CTAHLIUU.

44 Marepuainbl, HeoOxoauMble A5 mpoekTupoBanust HC.

45. TIpoekTrpoBaHUE BOI03a00PHBIX COOPYKECHHUH.

46. Tursl peIOO3AIUTHEIX COOPYKEHHH.

47. 3nanus HC, ux Tvn 1 ycTpoiicTBoO.

48.YcTpOoHCTBO MOA36MHON M HaJ[36MHOM YacTel 3/1aHusl.

49. llpenaxHas cuctemMa B 3JaHUHA HACOCHOM CTaHIUH.

50. BononoaBosmiie COOpyKeHus!, yCTPOICTBO U pacyér.

51. Tpy6omnpoBoasl HC, Ha3HaueHue, pacy€T U yKIaaKa.

52. OmnpezesneHue Ynciia HUTEH HAIIOpHOTO TPYOOIIPOBO/A, €T0 MPOSKTHPOBAHUE U YKIIA KA.

53. Bo#OBBIYCKHBIE COOPYKEHUSI, KOHCTPYKLUS U PACUET.

54.KoHTponbHO-U3MEpHUTEIbHAS alnaparypa, MX Ha3HaYeHHE U MECTa YCTaHOBKH.

55. Bo0X03sICTBEHHBIE PACUYEThI PEKHUMA PAOOTHI HACOCHOM CTaHIINH.

56. OnpezneneHre CTOMMOCTH y3J1a COOPY>KEHUH.

57. Omnpenenenne ce0ECTOMMOCTH OHOTO KyOOMeTpa MOJHATOH BOJIBI.

58. 'mppaBnuueckue pacyeTsl TPyOONpOBOIOB

59. Onpeznenenye pazMepoB MAIIMHHOIO 3aJ1a HACOCHOW CTaHIUU

60. BciomoraTensHOe 000pYI0BaHAE HACOCHOM CTAHITUN

IMPUMEYAHMUE: ucxonHsie faHHbIC UTA 337249 XpaHITCs B OyMaxcHOM BHJe Ha kadenape BuliBP

6.2. TeMbl NCbMEHHBIX padoT

Cemectp : 2

Tema KP:«HacocHble cTaHiuy BOZOCHA0KEHUS U BOJOOTBEICHUI»

ConepxaHue

Brenenue

. Onpenenenre pacueTHBIX 3HAYSHUH, PACXOA0B H TEOMETPUIECKUX BBICOT mobema (3 c.)
. OnpenienieHre yuciia ¥ MPOU3BOIUTEIIBHOCTH HacocoB (3 c.)

. Beibop marepuraa i BcachIBalONIMX U HATOPHBIX TPYOOIpoBoIoB (2 ¢.)

. [lom6op HacocoB u aBurarenei (2 c.)

. Boibop BciomoratensHoro obopynosanus (1 c.)

. OnpenencHue pa3MepoB 34aHKsI HACOCHOH cTaHmu (4 c.)

. I'mppaBnudeckuii pacdyer TpyOOIPOBOIOB HACOCHOH CTAaHIIMU M MOCTPOCHUE paboueii xapakrepucTuku (2 c.)
. TeXHUKO-DKOHOMHUECKHE TTOKa3aTenu HacoCHO# ctanuuu (3 ¢.)

OO N bW

IMPUMEYAHMUE: ucxonHbie JaHHBIC B OJIAHK 3aJ[aHUs XpaHITCS B OyMaxxHOM BHJe Ha Kadeape BullIBP
Cemectp : 3

Tema KII:«BoronpoBoHbIE HACOCHBIE CTAHIUI

Copneprxanue

Bgenenune

1. TIpoekTrpoBaHNEe HACOCHOH CTaHIIMHU TEPBOTo moabema (3 c.)

2. OmpenereHne Ynciia HUTEH HAIIOPHOTO M BCACKIBAIOIIETO TPYOOIIPOBOAA U UX 1uaMeTpsl (3 c.)

3. BeiOop Tvna 1 KOMMYecTBa YCTaHABIMBAEMbBIX HACOCOB M ABHUrartenei (2 c.)

4. OnpexneneHue pa3MepoB MaIIMHHOTO 3aJ1a HACOCHOM craHiuu (2 c.)

5. Tlogbop BcrmomoraTensHOTO 0bopymoBanus He (1 c.)

7. 'mapaBnuueckuii pacueT TpyOOIPOBOJOB HACOCHOM CTaHIIMU U IIOCTPOCHHE COBMECTHBIX XapaKkTepHcTHK (2 c.)
8. HACOCHAS CTAHLIMA 2-T'0 ITOJJBEMA




9. OmpezeneHue KoIIMUeCcTBa CTyneHeH u nogaun He (3 c.)

10. Onpenenenue Yyncia HAOPHBIX TPYOOIPOBOIOB U UX AMAMETPOB (2¢)
11. I'padoananuTHyecKuii pacyeT HACOCHOH cTaHINH (2c.)

12. Be16op Trma u 4mcia IpOTHBONOXKApHEIX HACOCOB (2c.)

13. TexHMKO-9KOHOMHUYECKHE pacueThl (2c.)

TTPUMEYAHUE: ucxoaHble JaHHBIC U OJIAHK 3aJJaHHS XpaHATCS B OyMakHOM Bujie Ha kKagenpe BullBP

6.3. ®oH/1 OLICHOYHBIX CPEACTB

1. IIOKA3ATEJIU, KPUTEPU 1 IKAJIBI OHEHMBAHM S KOMITETEHIINU

Onenka copMupoBaHHOCTH KomneTeHIH y cryaenToB HUMU JIon’AY u BeicTaBlieHHE OLIEHKH MO OTAETBHON TUCIUILIHHE
BEJIETCS CICIYIOLIMM 00pa3oM:

- IUTS CTYZICHTOB OYHON ()OPMBI 00YUEHISI HTOTOBasI OIICHKA MO JUCHIUIUINHE BhIcTaBisgercs mo 100-0ayutbHOM crcTeMe, a 3aTeM
HEPEBOAUTCSA B OLIEHKU OTIMYHOY, «XOPOIIOY, KyJOBICTBOPUTEIEHOY, KHEYIOBICTBOPUTEIIHLHOY, «3aUTEHO» U «HE 3aUTECHOY;

- IUIs CTYJICHTOB 3204HOM M OYHO-3a04HON (pOPMBI 00yUEHHS OLIEHUBACTCS 110 NATHOAIUILHOM 1IKaJle, OLIEHKAMH «OTJIINYHOY,
«XOPOILOY, «yIIOBICTBOPUTEIBHON, «HEYIOBICTBOPUTEIBEHO»; «3aUTCHO» WITH «HE 3aU4TECHOY.

Bricokuit ypoBEeHb OCBOSHHS KOMITCTEHIINI, ITOTOBAsI OLICHKA IO AUCIHAIUINHE «OTINIHOY» W «3auTeHo» (90-100 6amos):
TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHall, HCUEPIIBIBAOLIE, IIOCIEJ0BATENbHO, YETKO 1 JIOTHYECKH CTPOITHO ero
U3JIaraeT, yMeeT TECHO YBSI3bIBATh TEOPHUIO C IIPAKTHKOI, CBOOOIHO CHPABIACTCS C 3aa4aMy, BOIPOCAMH U IPYTHMH BHIaMH
NMPUMEHECHHUS 3HaHWUH, TPUYEM He 3aTPyTHIETCS C OTBETOM IIPH BHAOM3MEHECHUH 3aJaHHH, HCIIONIB3YET B OTBETE MaTEepHall
MOHOTpa(hUIECKON IUTEPaTy b, IPABIIIFHO 00OCHOBBIBACT IPHHATOE PELICHNE, BIaICeT PA3HOCTOPOHHUMH HABBIKAMH H
NpHEMaMH BBIIOJIHEHHUS MPaKTHYECKUX 3a/1a4. CHCTEMHO U IUIAHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

IToBbINIEHHBIH yPOBEHb OCBOCHUS KOMIICTCHIMH, HTOrOBas OLICHKA T10 IUCLUILIMHE «XOPOLIO» I «3auTeHO» (75-89 GamioB):
TBEPO 3HACT MaTePHaJ, TPAMOTHO U I10 CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEeHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBHIBHO MPUMEHSIET TEOPETUUCCKUE MONOKEHHUS MIPU PEIICHUH ITPAKTUIECKUX BOIIPOCOB U 33/1a4, BIIaieeT HeOOXOAUMBIMHU
HaBBIKAMH ¥ IPHEMaMH HX BBINOJIHEHUsS. CHCTEMHO U IIIAHOMEPHO paboTaeT B TEYEHHU CeMecTpa.

IToporoBslit ypoBeHb OCBOCHHS KOMITETECHIIHH, HTOTOBAs OIIEHKA IT0 JUCIUILINHE «yIOBIETBOPUTEIHHO» WIH «3auTeHo» (60-74
6ama): IMeeT 3HAHUS TOIBKO OCHOBHOTO MaTepHaia, HO He yCBOWII €T0 JeTaleH, JOIIyCKaeT HeTOYHOCTH, HEAOCTaTOUHO
HpaBuIbHBIE YOPMYIIMPOBKH, HApYIICHHUS JIOTHYECKOM MOCIEJ0BATEIBHOCTH B H3JI0KEHUH TIPOrPaMMHOT0 MaTepHalla, HCIIbIThIBACT
3aTPYAHEHUS IIPH BBITOJIHCHUH PAKTUYECKUX paboT.

IToporoBerii ypoBeHs OCBOCHHUS KOMIIETEHITNH HE CHOPMHIPOBAH, HTOTOBAS OIEHKA MO TUCIUILTHHE «HEYIOBICTBOPUTEIHHOY» NN
«He3auTeHo» (MeHee 60 6anIoB): He 3HAET 3HAYUTEIBHON YaCTH MIPOrPaMMHOTO MaTepuaa, JOIyCcKaeT CyIeCTBeHHbIC OLIIHOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSMH BBINOIHSET IIpaKTHYecKue padboTsl. Kak npaBuio, oreHKa «HeyI0BIETBOPHTEILHO)
CTaBUTCS CTYJCHTaM, KOTOPBIE HE MOTYT IPOAOJDKUTE 00y4IeHHe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH TUCIUIUINHE.
2. METOJUYECKUE MATEPHAJIbI, OITPEIEJISIOIIME ITPOLIEYPbl OLIEHMBAHNS 3HAHUI, YMEHUIA,
HABBIKOB U (MJIN) OTIBITA IEATEJIBHOCTHU, XAPAKTEPU3YIOIIUE DTAIIbI ®OPMUPOBAHUA KOMITETEHLIVIA
OOyt MOpsSIOK POBEAEHHUS ITPOLIEyPhl OLICHUBAHUS 3HAHUH, yMCHUI, HABBIKOB U (MJIM) OIBITA JAESITEIIBHOCTH, COOTBETCTBHE
HMHIMKATOpaM JIOCTIDKEHHS C(hOPMHUPOBAHHOCTH KOMIICTEHIIH OTIpe/IeNieH B CIEAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TTonosxeHue o TeKymiel arrectauuy 3Hanuil odydatomuxcs B HUMU [ATAY (B neiicTByOMEH pefakiumm).

2. TTonoskenue o MPOMEKYTOYHOH aTTeCTallii 00yUaOIIUXCs 110 IIPOrpaMMaM BBICILIETO 00pa30BaHus (B ICHCTBYIOIIECH peJaKIny).
JIoKyMeHTHI pa3MeleHsl B CBOOOTHOM focTyte Ha opunnansaoM caiite HUMU JlorI’AY https://ngma.su/ B pasnene: ['maBHas
ctpanura/CeeneHns 06 06pa3zoBaTeIbHON opraHm3anun/JIokanbHbIe HOPMAaTHBHBIC AKTHI.

6.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI MJIM OMJIETHI I IpoBeneHus mpomexyTouHoro koHTpos (I1K). Xpansrces B OymMaxHOM BHUJE HA COOTBETCTBYIOIIEH
Kadenpe;

- pa3ensl HHANBUYaNbHBIX 3aJaHNi (IINChMEHHBIX PaboT) 00yJaronmuxcs;

- JJOKIIaJi, COOOIIEHHeE 10 TeMe MPAKTUIECKOTO 3aHATHS;

- 33/1a4¥ U 33JaHHUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTALIMU:

- KOMIUIEKT OMJIETOB ISl 9K3aMeHa/3aueTa. XpaHuTCcsl B OyMa)KHOM BUJIE Ha COOTBETCTBYMOIIEH Kadenpe. [IoanexxuT exeroqHomMy
OOHOBJICHHIO U NEpeyTBEPIKACHUIO. YKCII0 BApHaHTOB OMIIETOB B KOMILIEKTE HE MEHEE YHCJIa CTYJICHTOB Ha DK3aMeHe/3a4eTe.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOIY JIS)

7.1. PexomMeHnayemast quTepaTrypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI1.1 |IlypacI'"H., Bono3abopHsie coopyKeHHUs TOBEPXHOCTHBIX M OA3eMHBIX BoJ: [ HoBowepkacck: , 2015,
Bangrokos 10.B. ydeOHoe 1mocodue [[Uis CTyAeHTOB HallpaBICHUS

"IIpnupom0o0yCTPOHCTBO U BOJIOIIOIB30BaHUE" TPOQHIH
"NHKeHepHbIEe CUCTEMBI CEIbCKOX03AUCTBEHHOIO
BOJIOCHA0KEHHUS, 00BOJHEHHS U BOJOOTBEICHHU"

JI1.2 | Bacuibes A.M., WmxenepHble cUCTEMBI BOZOCHA0KEHUS U BOJOOTBEACHHUS: HoBouepxacck: , 2016,
Onmneiinuk P.A. y4eOHOe mocodue sl CTYJICHTOB M MarkCTPOB HAIPaBICHUS
"TIpupoa000yCcTPOHCTBO U BOOIONB30BaHNE"

7.1.2. lonoJHUTEIbHAS JTUTEPATYPA




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.1 |Ilypac I'"'H., Bono3abopHsle coopyKeHHUs TOBEPXHOCTHBIX M MOA3eMHBIX Box: | HoBouepxkacck, 2015,
Banmrokos 10.B. ydeOHoe 1mocodue [[Uis CTyAeHTOB HallpaBICHUS http://biblio.dongau.ru/MegaPr
"IIprpom00o0yCTPOHCTBO U BOJIOIIOIB30BaHUE" IPOQHIH oNIMI/UserEntry?
"NHKeHepHbIEe CUCTEMBI CEIbCKOX03AUCTBEHHOIO Action=Link FindDoc&id=16
BOJIOCHA0KEHHUS, 00BOJHEHHS U BOJOOTBEICHHU" 960&1db=0
7.1.3. Metonuueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI3.1 |Bomocyxun B.A., [TnanupoBaHre Hay4YHOTO SKCIEPUMEHTa: yueOHoe mocodue [ | HoBouepkacck: , 2012,
Tumenko A.. MaructpoB HanpasneHus: 270800.68, 280100.68 u acnupaHTOB
crienmanibHOCTH 05.23.07, 05.23.16, 05.23.04]
JI3.2 | Camycs O. P., BonocHabxeHnue 1 BOJOOTBEJICHAE C OCHOBAMU THIPABIHKHA: Mocksa ; bepnun: Iupekrt-
OBcsaunukoB B. M., ydeOHOe mocodue Menwua, 2014,
Konpgpatses A. C. https://biblioclub.ru/index.php?
page=book&id=253622
7.2. IlepeueHnb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIMOHHOI ceTu "UHTepHeT"

7.2.1 odunmaneHeiii caiit HUMU ¢ noctynom B WwWw.ngma.su
JNIEKTPOHHYIO ONOIHOTEKY

722 Poccuiickas rocynapcTBeHHast Oubnmo- Texa (Gonxg https://www.rsl.ru/

AIICKTPOHHBIX IOKYMEHTOB)

7.2.3 CnpaBouHas cuctema «KOHCYIBTaHT TUTFOCH Cornamenue OVS mns pemennii ES #V2162234

7.2.4 Enunoe okHO A0CTyMa K 00pa3oBaTeibHbIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznen «BoxHoe xo03s1#icTBO»

7.2.5 Becrmarnas 6ubmmorexka 'OCToB u cTaHmapToB http://www.tehlit.ru/index.htm
Poccun

7.2.6 IMopran y4eOHUKOB U JUCCEPTALUH https://scicenter.online/

7.2.7 Tectupytomas cucrema «IIpodeccronam CBHIETENBCTBO O PETUCTPALIUY IEKTPOHHOTO pecypca No
18999 ot 14.03.2013 r. UHCTUTYT Hay4HOU U
neparorudeckoit napopmanmu PAO (6eccpodno).

7.2.8 [IporpamMmmHast cucteMa Jutst 00HAPYKEHHS TEKCTOBBIX JIunensuonnstit norosop Ne 1446 or 03.02.2020 r. AO
3aMMCTBOBAHM B y4eOHBIX U HAy4IHBIX paboTax «AnTumiarzar (¢ 03.02.2019 r. mo 03.02.2020 r.).
«Antunnaruat. BY3» Bepcuu 3.3»; [Iporpammuoe
obecrieuerne «Moyib TTOMCKa TEKCTOBBIX
3anMcTBOBaHHN «OO0beIMHEHHAS KOJUISKIIUS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MOLYJIs)
8.1 017a CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMHI

cpeAcTBaMH 00yUeHHsI, CITy>KaIlUMHU [T peAcTaBIeHus nHpopMannu 0onbinoi ayauropuu: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHMs (TIEPEHOCHO#): KpaH - | mIT., MpoeKTop - 1 mT., HeTOYK -1 MmIT.;
Y4eOHo-HaTIAJHbIe TTOCOONS: MaKeTH 31aHHH, CTPONIIIBHBEIX CHCTEM, (hepM H Oaok - 3 mT.;
[TakaTe! mo Temam mporpammsl - 80 wt.; Habop maboparopHoro obopynosanus; [Ipecc
rugpasimnyeckuit [ICY-50 - 1 wr.; Becsl mudepobnarusie 10 kr - 1 mwT.; Bannas naboparopnasi - 1
mt.; CuTa A1 ”HEPTHBIX MaTepraios - 1 mrt; CraHmapTHEIH MooTok Kanmkaposa s

OTIpeIeNIEHSI TPOYHOCTH OeTOHA Hepa3pyIarommM MeToaoM - | mrt.; Jlocka ? 1 mr.; PaGoune
MecTa CTyACHTOB; Paboyee MecTo mpenoaaBares.

9. METOAUMYECKUE YKA3AHMS 151 OBYUAIOIINXCSI IO OCBOEHMIO JUCLHUILIMHBI (MOIY.JIS)

1. ITonoxenue o Tekyuien arrectauuu odydatomuxcs B HUMU [ITAY [OnexkrpoHHslii pecypce] : (BBeA€HO B ASHCTBHE MPUKa30M
nmupekropa Nel 19 ot 14 urons 2015 1.) / HoBouepk. umk.-menuop. UH-T JJonckoit TAY.- Dnekrpon. aaH. - HoBouepkacck, 2015. —
Pexxum nmocryma: http://www.ngma.su
2.TumoBble (OPMBI TUTYIBHBIX JIHCTOB TEKCTOBOW TOKyMEHTAIIUH, BRIOTHAEMOH CTyIeHTaMH B y4eOHOM Iponecce [ DIeKTPOHHBIH
pecypc] : / HoBouepk. nrk.-menuop. uH-T JJoHckoi 'AY .- DnekrpoH. naH. - HoBouepkacck, 2015. — Pexxum mocryma:
http://www.ngma.su
3. [TonoxkeHue o KypcoBoM IpoekTe (padboTe) 00ydaronmxcs, OCBaMBalONINX 00pa3oBaTeIbHbIE TPO-TpaMMbI OakalaBpuara,
CTEUaINTEeTa, MArUCTPaTypsl (BBEA. B AeiicTBUe mpuka3oM aupekropa Nel20 ot 14 urons 2015r.).
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