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

73ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 252
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 36
caMocCTOsTebHas paboTa 203
4aCOB Ha KOHTPOJIb 13
PacnipenesieHne 4acoB AMCHMIJIMHBI M0 KypcaMm
Kypc 1 2
Hroro
Bup 3anarui v |PI| VI PIT
Jlexumn 6 6 12 12 12
JlabopatopHbie 4 4 4 4
IIpaxruueckue 10 10 18 20 18
Hroro ayn. 20 16 34 36 34
KonrakrHas 20 16 34 36 34
pabota
Cam. pabora 115 88 205 203 205
Yacsl Ha 9 4 13 13 13
KOHTPOJb
Hroro 144 108 252 252 252
Bunb! koHTpOIIA Ha Kypcax:
Kypcosas pabora 1 ceMecTp
Ox3aMeH 1 ceMecTp
KypcoBoit npoexr 2 ceMecTp
3auer 2 ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

3. MECTO JUCHHUIIJIUHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBI

Luxn (pasagen) OI: | F1.B

3.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOAT0TOBKE 00y4Yar0LIerocs:

3.1.1 [ Teonrdopmarika

3.1.2 | McTopust u coBpeMeHHbIe MPoOIeMbl IPUPOJ000yCTPOHCTBA M BOAOIONb30BAHHS

3.1.3 | CpencrBa 1 TEXHOJIIOTHH H3MEPEHHH B IPHPO000YCTPOICTBE M BOIOMIOIB30BaHUHI

3.2 | AucumminHbl (MOAYJIN) M MPAKTHKH, IS KOTOPHIX 0CBOCHHE JAHHOI JTMCIUIJIUHBI (MO1YJIs1) HEO0X0AUMO KaK
npeiIecTBYOIIEe:

3.2.1 | 3ammTa BEITYCKHOW KBATM(HUKAIIMOHHOH PabOTHI, BKITFOYAs TOJTOTOBKY K IIPOIEIYPEe 3aIUTh ¥ IPOLEAYPY 3aIUTHI

3.2.2 | IIpon3BoaCcTBEHHAs NIPAKTHKA - HAYYHO-HCCIIe0oBaTenbckast pabota (HP)

3.2.3 | IlpousBoacTBEHHAs NPEAAUILUIOMHAs IPAKTUKA

4. KOMIIETEHIIMU OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI U CLIUTIINHBI
(MOJY.JIS)

IIK-1 : Cnioco0eH pyKoBOAUTH: OTA€J10M BOAONOJb30BAHUS CJIY:KObI IKCILIYaTAIIMM MEJIHOPATHUBHBIX CHCTEM; HACOCHOM
CTAaHUMEH CJIy:K0bl IKCIIYyaTALMHM MeJIHOPATHBHBIX CHCTEM

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

[IK-1.2 : 3HaeT yCTPONUCTBO M MpaBHiIa IKCILIyaTallni KOHTPOIHHO-H3MEPUTEIBHBIX IPHOOPOB 1 CPEICTB aBTOMATHKH

IIK-1.3 : YMeeT coBepIICHCTBOBATH HOBBIE TEXHOJIOTHH U METO B TIOBBIIECHHUS 3(P(PEKTUBHOCTH pabOTHl HACOCHOW CTAHITUHI

[TK-1.4 : YMeer paccUUTHIBaTh MapaMeTphbl BOZ03a00pa U BOJIONOAAYH, BOAHOTO PEKMMA O TAaHHBIM THIPOMETPUYECKOTO
00opynoBaHUS U IPHOOPOB

I1K-1.5 : Brageer 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 HAaCOCHOM CTaHIIUN

ITK-1.7 : Biageet HaBbIKaMH OpraHU3aluK paboT mo 3ab0py, YUeTy, pacipeelICHHIO U MOoIaue BOJIbI B COOTBETCTBUH C
YCTaHOBJICHHBIM IIJIAHOM BOJIOIOJIL30BAHMS U KOHTPOJIb UX BBITOJTHEHHSI

IIK-2 : Cniocoben pa3padaTsIBaTh KOMIIOHOBOYHBIE PEIEHUSI HACOCHBIX CTAHIUI CHCTEM BOTOCHAOKEHUS U
BO/100TBeIeHMS1, IPOBOAUTL PacyeThbl M BbIOOP 000py10BaHMA M ApPMATypPbl

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

[1K-2.2 : 3naeT npodeccrnoHambHbIE KOMITBIOTEPHBIE TPOTPAMMHBIE CPEICTBA, HEOOXOIMMEBIE [T IPOSKTUPOBAHNS HACOCHBIX
CTaHLUH CHCTEM BOJOCHA0)KEHNUS U BOJOOTBEICHHS

[IK-2.3 : 3HaeT coBpeMeHHOE 000pyIOBaHNE W TEXHOJIOTHIECKHIE PEIICHNS HACOCHBIX CTAHIINI CHCTEM BOJOCHAOKEHUS U
BOJIOOTBEACHHS

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

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

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

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

[IK-2.8 : BnaneeT HaBBIKaMU BBITOJIHEHHSI pacyE€TOB, aHAJIN3a BAPUAHTOB U OTIPEIENIEHUS] OCHOBHOTO M BCIIOMOTaTEIhHOIO
000opynoBaHusl, HEOOXOJMMOTO JUIsl IPOSKTUPYEMBIX HACOCHBIX CTAHIMH CHCTEM BOJIOCHA0KEHUsSI U BOJOOTBEICHUS

[1K-2.9 : Bnajeet HaBbIKAMU OTIPEICIICHUS] TEXHOJOTHUYECKUX U TEXHUUECKUX PEIICHU HACOCHBIX CTAHIIMNA CUCTEM
BOJIOCHA0KEHUSI, BKIIOYAsi KOHCTPYKTUBHBIE 1 KOMIIOHOBOYHBIE PEIIEHHS

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




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

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

[1K-3.3 : YMeer onpeensTe He0OXOANMOE M BCIIOMOTaTeIbHOE TEXHUYECKOE U TEXHOJIIOTHYECKOe 000pYA0BaHNE COOPYKEHUH
OUYHUCTKH CTOYHBIX BOJI

[1K-3.4 : YMeeT pacCUUThIBATh TEXHOJIOIMYECKUE M TEXHUUECKUE PELICHHS JIMHUK OYHUCTKU BOJIBI M 00pabOTKM ocajKa

IIK-3.6 : YMeer ompeaensaTh CUCTEMY cOOpa U OTBOJIa CTOYHBIX BOJI, 00EM CTOYHBIX BOJ, KOHIICHTPAIIUIO UX 3arps3HEHU,
CHOCOOBI TPEABAPUTEIHLHON OYUCTKH, IPUMEHSIEMbIE PEareHThl, 000pYJI0BaHUE U aIaparypy

I1K-3.7 : Bnageet HaBbIKaMU pacuéTa v ONpPeIeIeHUs OCHOBHBIX ITapaMEeTPOB COOPYKEHHU OUMCTKA CTOYHBIX BOJI

[IK-3.8 : BnameeT HaBBIKaMH OTIPEIEICHNSI OCHOBHBIX KOHCTPYKTUBHBIX 1 KOMITOHOBOYHBIX PEIICHUH COOPYKEHUH OUNCTKA
CTOYHBIX BOJ

ITK-4 : CriocoGeH pa3padaThIBaTh TEXHOIOTHYeCKHE M KOHCTPYKTHBHbBIE PellIeHHs] COOPY:KeHUI BOJONOATOTOBKH U
BOJ03200PHBIX COOPYKeHHit

[1K-4.1 : 3Haer npaBuiIa NPUMEHEHHUS IPOTPAMMHBIX CPEJICTB AJIsl pa3pabOTKH KOHCTPYKTUBHOM CXEMBI 1 OCHOBHBIX
TEXHOJIOTHYECKHUX PEIICHUH COOPYKEHHUH BOIOMOATOTOBKH 1 BOI03a00PHBIX COOPYKEHUH

[1K-4.2 : 3naet TpeOOBaHMs HOPMATHBHBIX ITPABOBBIX AKTOB B c(hepe TEXHMYECKOTO PEryIMPOBAaHUS M CTAHAAPTU3AINHI K
BapuaHTaM TEXHOJOTUYECKUX M KOHCTPYKTHBHBIX PEIICHUH COOPY>KECHNH BOJIOIIOTOTOBKH U BOI03a00PHBIX COOPY>KEHUH

[1K-4.3 : 3HaeT cocTaB UCXOAHBIX JAHHBIX JUIS Pa3paO0TKU MPOCKTHON TOKYMEHTAIIMH COOPYKESHHIA BOJIOTIOATOTOBKH U
BOJ103200PHBIX COOPYKEHUH

[1K-4.4 : YmeeT BbIOMpaTh TEXHUYECKHE IAHHBIE M ONPEEIISITh BAPHAHTHI BO3SMOXKHBIX PEILICHNUI KOHCTPYKTUBHOM CXEMBI
COOpYXEHUH BOJJONOATOTOBKH M BOJI03a00PHBIX COOPYKEHUH

[TK-4.5 : Ymeer onpenenste TpeOOBaHMs K 00beMaM M COCTaBY MCXOHBIX IAHHBIX JJIsl pa3pabOTKK MPOEKTHON JIOKYMEHTAIUN
COOpYKECHUI BOJONOATOTOBKH M BOJJ03a00PHBIX COOPYKEHHUIT B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOT0 00bEKTa

[TIK-4.6 : Bnageet HaBbIKaMu cOOpa CBEIEHUH O CYIIECTBYIOIINX U MIPOSKTUPYEMBIX 00BEKTaxX ¢ MPUMEHEHHEM COOPYKEHUI
BOJIOTIOJITOTOBKH U BOJI03a00PHBIX COOPYKEHHUH

[1K-4.7 : Bnaneet HaBBIKaM# (hOPMUPOBAHUS BAPUAHTOB MIPOEKTHBIX PEIICHIH COOPYKEHII BOIOIIOATOTOBKH H BOI03a00PHBIX
COOpY’KEHUHI

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJINHBI (MOIYJIA)

Kon HaumeHoBaHue pa3iesioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HuTepaxr. IIpumeyanne
3aHATHS TeM /BUJ 3aHATHS/ Kypc
Pa3zpen 1. Kype 1
1.1 OCo0EHHOCTH MaIIMHHOTO 2 2 [1K-4.1 I1K- JI1.1 0
BOJOIIOIbEMA B BOJIOCHAOKEHUH U 4.6 I1IK-4.7 JI1.2J12.1J13.
BOJIOOTBE/ICHUHU. ITK-3.3 T1K- 1
3HauYeHnEe MEXaHNYECKOTO 2.1 [IK-2.5 213233
BOJIOTNIOABEMA B BOJOCHAOKEHUH H ITK-2.6 TTK-
kaHamu3aimu. Kiaccuduxarvst 1.1 TIK-1.2
BOJIOIOIEEMHHUKOB, 00BEMHO- I1K-1.3 TIK-
BBITECHUTEIIBHBIX U 1.4 TIK-1.5
ITMHAMHAYECKHX HaCOCOB, I1K-1.6 TIK-
OCHOBHBIC paboYKe mapamMeTphbl 1.7
HAacoca U HACOCHOH yCTaHOBKHU.
/JTex/




1.2 HacocHrble cTanin I1K-4.1 TIK- JI1.1
BOJIOCHAOXKEHHUS. 4.6 TIK-4.7 JI1.2J12.1713.
I'uoporexunueckuit y3en IK-3.3 IIK- 1
COOPYXEHUIM MalTMHHOTO 2.1 [1IK-2.5
Bogoroabema. Oco0eHHOCTH [1K-2.6 TIK-
MPOEKTUPOBAHUST HACOCHBIX 1.1 TIK-1.2
CTaHIIMI BOJTOCHA0XKEHMSI. ITK-1.3 K-
Krnaccudukanms HacoCHBIX 1.4 TIK-1.5
CTAaHIMH BOTOCHAOXKEHUS. I1K-1.6 TIK-
IlepenBuxHBIE HACOCHBIE 1.7
crannuu. Kiaccuduxanus
BOJIOIIPUEMHBIX COOPYKEHHUH.

Oco0eHHOCTH KOHCTPYKIUH U
METOJIMKa pacueTa BOJIOTIPHEMHBIX
coopy:xenuil. Tunel 3naHuit
HACOCHBIX CTaHIUI
BoiocHaOeHus1. OnpeericHne
OTMETKH YCTAaHOBKH Hacoca u
MIPUHSATHE TUMA 3JaHNUS HACOCHOM
ctanuuu. OnpeseneHue niIaHoBbIX
1 BBICOTHBIX Pa3MepOB 3aHUSI.
KoHncrpykius HanzeMHON 1
MOJI3€MHOM YacTH 3JJaHHUS.
OCHOBHOE ¥ BCIIOMOTATEIBHOE
000pyI0BaHNE HACOCHOHM CTAHIIHU.
TpyOonpoBoibl HACOCHOH
CTaHLUMU.

/JTex/

1.3 Hacochble cranuuu [TK-4.1 I1K- JI1.1
BopooTBeaeHus. Knaccudukanus 4.6 I1IK-4.7 JI1.2J12.1J13.
HACOCHBIX CTaHIIUHA I1K-3.3 TIK- 1
BozooTBeneHus. [IpoexrupoBanue 2.1 TIK-2.5
3/1aHUS1 HACOCHOM CTaHIIUU MK-2.6 TIK-
BozooTBeaAeHus. OnpeeneHue 1.1 TIK-1.2
IIJIAaHOBBIX M BBICOTHBIX Pa3MEPOB IK-1.3 IIK-
3nanusa. KoHCTpyKuus Haa3eMHON 1.4 IIK-1.5
U IIOJ3E€MHOM YaCTH 3JaHUs. I1K-1.6 TIK-

OCHOBHOE 1 BCLIOMOTATENbHOE 1.7
00opyI0BaHNE HACOCHOH CTAHIIHH.

Tpy6ompoBoas! HaCOCHOH

CTaHLUHU.

/JTex/

14 Knaccudrkanus HacocoB n I1K-4.1 K- J1.1
BOJIOIIOIBEMHBIX MAIIIVH 110 4.6 I[IK-4.7 | JI1.2J12.1JI3.
Pa3NUYHBIM [IPU3HAKAM. IK-3.3 TIK- 1
OcHOBHbIE TApaMETPHI HACOCOB: 2.1TIK-2.5
rojayva, Harop, NoJae3Hast u IIK-2.6 TIK-
notpebsieMasi MOIHOCTb, 1.1 TIK-1.2
K09 HUITHEHT MOJIE3HOTO IK-1.3 TIK-
nevicteus. [Tpudopsr s 1.4 IIK-1.5
U3MEPEHUS ITapaMeTPOB HACOCA. [IK-1.6 I1K-

O6nacTh NpUMEHEHHsI HACOCOB 1.7
pa3n4HbIX TUHOB. /I1p/

1.5 CxeMbl HACOCHBIX YCTaHOBOK : C [1K-4.1 TIK- JI1.1
TIOJIOKUTEIILHON U OTPHULIATEIbHON 4.6 TIK-4.7 JI1.2J12.1J13.
BBICOTaMU BCACBHIBAHUS. ITK-3.3 TIK- 1
OmnpeneneHue Hamopa Hacoca 1o 2.1TIK-2.5
TIOKa3aHUSIM U3MEPHUTEIBHBIX IK-2.6 IIK-
mnpubopos. /TIp/ 1.1 TIK-1.2

[K-1.3 TIK-
1.4 TIK-1.5
IK-1.6 TIK-

1.7




1.6

OmnpeneneHue pacueTHBIX
3HAYCHHH ITOJIaYH U HAIopa
HacocHou crantw /TIp/

I1K-4.1 K-
4.6 I1IK-4.7
IK-3.3 IIK-
2.1 TIK-2.5
ITK-2.6 K-
1.1 TIK-1.2
IK-1.3 IIK-
1.4 TIK-1.5
ITK-1.6 IIK-
1.7

J1.1

JI1.2J12.1J13.

1

1.7

OnpeneneHre OTMETKY YCTaHOBKU
Hacoca ¥ IPUHSATHE THUIIA 3JaHUs
HacocHo# cranimu /TIp/

I1K-4.1 IIK-
4.6 I1IK-4.7
I1K-3.3 IIK-
2.1 TIK-2.5
IK-2.6 IIK-
1.1 TIK-1.2
ITK-1.3 K-
1.4 IIK-1.5
ITK-1.6 IIK-
1.7

JI1.1

JI1.2J12.1J13.

1

1.8

Pacuér u nmpoekrupoBaHue 31aHUs
HacocHou crantu /IIp/

ITK-4.1 K-
4.6 1IK-4.7
IK-3.3 IIK-
2.1 TIK-2.5
ITK-2.6 IIK-
1.1 TIK-1.2
IK-1.3 K-
1.4 TIK-1.5
IK-1.6 IIK-
1.7

J.1

JI1.2J12.1J13.

1

1.9

W3y4eHne KOHCTPYKUUH U
MIPUHITATIA JCHCTBHUS
LIEHTPOOESIKHBIX HACOCOB THIIA
«K», «KMpy, «JI» u «B» /J1a6/

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

J1.1

JI1.2J12.1J13.

1

TK-2

1.10

HcnibiTanne neHTpoOeKHBIX
HACOCOB IIPHU IIOCTEOBATEIEHOM U
napajIebHOM OKIIOYEHHN Ha
OOIIVIA HATTOPHEIA TPYOOIIPOBO 1
TIOCTPOCHHE PACXOJHO-HATIOPHOU
xapaxrepuctuku Q-H /J1a6/

I1K-4.1 IIK-
4.6 T1IK-4.7
I1K-3.3 IIK-
2.1 TIK-2.5
IK-2.6 IIK-
1.1 TIK-1.2
ITK-1.3 IIK-
1.4 IIK-1.5
IK-1.6 K-
1.7

J1.1

JI1.2J12.1J13.

1

TK-2




1.11 OcHOBHBIE apaMeTpsl PabOTEI 8 I1K-4.1 K- JI1.1
Hacoca. ['eomerpuyeckas u 4.6 [IK-4.7 | JI1.2J12.1J13.
BaKyyMMETpHUYECKasi BEICOTA ITK-3.3 TIK- 1
BcacbhIBaHUs Hacoca. KaBuranusi. 2.1 [1IK-2.5
Mepsi 60pb0BI C KABUTALIUEH. [K-2.6 TIK-

CxeMbl HACOCHBIX YCTaHOBOK C 1.1 TIK-1.2
TIOJIOKUTETILHON U OTPHULIATEIHHON ITK-1.3 K-
BBICOTOH BcacklBaHus. Hamop 1.4 TIK-1.5
Hacoca U HaCOCHOM YCTaHOBKH. ITK-1.6 ITK-
BnusiHue 4acTOTHI BpallleHus Ha 1.7
XapaKTepuUCTUKy Hacoca. [lepecuér

XapaKTEepUCTUKU Ha HOBYIO

4yacToTy BpalleHus. Teopus

HacocoB. OCHOBHOE ypaBHEHHE

BpaIaTeIbHO-JIOMACTHBIX

HacocoB. BiusHue yrina

YCTaHOBKH JIONATOK pabodero

KoJieca Ha Hamop Hacoca.

TeopeTuueckas U npakTuueckast

rojiaya Hacoca. 3aBUCUMOCTb

Haropa IeHTPOoOSKHOTO Hacoca OT

ero mogaun. OceBoe JaBiICHUE,

0CEBOM C/IBUT B LICHTPOOEKHBIX

Hacocax ¥ Mepsl 00pPBOBI ¢ HAM.

CoBmecTHast pabota Hacoca U

TpyOonpoBoaa. Pabouas Touka

Hacoca. CriocoOBI perympoBaHus

noxauu. [lapannensHas u

mocnepoBaTensHas padbora

HAcOCOB Ha OAUH TPYOOIPOBO/I.

3aKOHBI MPOTIOPIIMOHATLHOCTH U

nx npumernenue. /Cp/

1.12 Teopust HacocoB. OCHOBHOE 10 [K-4.1 IIK- JI1.1
ypaBHEHHE BpallaTeIbHO- 4.6 [IK-4.7 | JI1.2J12.1J13.
JIONACTHBIX HAcOCOB. BiusHue ITK-3.3 TIK- 1
yIJIa YCTAaHOBKH JIONATOK Pabovero 2.1 TIK-2.5
KoJieca Ha Hamlop Hacoca. ITK-2.6 TTK-
TeopeTrueckas v paKTUYeCcKas 1.1 TIK-1.2
rojiaya Hacoca. 3aBUCUMOCTh ITK-1.3 IIK-

Hamopa HeHTPOOEKHOTo Hacoca OT 1.4 TIK-1.5
ero nogauu. OceBoe AaBlieHUE, ITK-1.6 TTK-
OCEBOM CJIBUT B IICHTPOOECKHBIX 1.7
Hacocax u MepsI 00pPBOBI ¢ HAM.

CoBmecTHas paboTa Hacoca U

TpybomnpoBona. Pabovas Touka

Hacoca. CrocoOBI perynpoBaHust

noaauu. [lapannensHas u

nocjuenoBarenbHas paboTa

HACOCOB Ha OJIMH TPYOOIPOBOI.

3aKoHBI MPOMOPIIMOHATLHOCTH U

UX IPUMEHEHHE.

/Cp/

1.13 KaButanus B J0macTHbIX Hacocax: 10 ITK-4.1 T1K- JI1.1
TIOHSTHE, TPUIUHBI 4.6 TIK-4.7 | JI1.2J12.1J13.
BO3HHUKHOBEHMSI, BO3JICHCTBUS HA ITK-3.3 TIK- 1
JIETaIu U paboTy Hacoca. Mepbl 2.1 TIK-2.5
0OpBOBI C BOBHUKHOBCHHUEM H ITK-2.6 TIK-
MOCIICACTBUSIMH KaBUTAIINH B 1.1 TIK-1.2
JIOTIACTHBIX HAcocax. IK-1.3 TIK-
Kapuranuonssle ncnbITaHus 1.4 TIK-1.5
HacocoB. Kputnueckuii u [TK-1.6 K-
JIOIYCTUMBII KaBUTALIUOHHBIE 1.7

3amackl. XapaKkTepUCTHKA
JIOTACTHBIX HACOCOB. Buibl 1
0COOCHHOCTH XapaKTePHCTHK
pa3IHYHbIX THIIOB Hacocos. /Cp/




1.14 CoBMmecTHast paboTa HaCOCOB. 7 I1K-4.1 K- J1.1
ITapannenbHas u 4.6 [IK-4.7 | JI1.2J12.1J13.
TocyeToBaTeNbHas padboTa ITK-3.3 TIK- 1
HACOCOB Ha OJUH TPyOOIPOBOI. 2.1 TIK-2.5
3aKoHbI PONOPLIMOHATILHOCTH U [K-2.6 TIK-

UX npuMeHenue. Pabouas Touka. 1.1 TIK-1.2
CriocoObI peryupoBaHus IK-1.3 TIK-
PEKUMOB PabOTHI HACOCOB. 1.4 TIK-1.5
VYcnaoBus mycka JJ0nacTHBIX ITK-1.6 ITK-
HacocoB. [lapamnensHas u 1.7
IoceoBaTeNnsHas pabora

Hacocos /Cp/

1.15 N3ydenue xapakrepucTuk 12 ITK-4.1 ITK- JI1.1
LIEHTPOOESIKHOTO M OCEBOTO 4.6 [IK-4.7 | JI1.2J12.1JI3.
HacocoB. KoHcrpykunun [TK-3.3 TIK- 1
LIEHTPOOEIKHBIX, OCEBBIX H 2.1 TIK-2.5
JIMarOHAJILHBIX HacocoB. [TpuHIMT ITK-2.6 T1K-

JEHCTBUS IIEHTPOOSIKHBIX 1.1TIK-1.2
HacocoB. TeueHue KUJIKOCTH B [K-1.3 IIK-
KaHaax pabouero kojeca. Bxon 1.4 TIK-1.5
JKUJIKOCTH Ha pabodee KoJIeco U ITK-1.6 ITK-
BbIXOJ U3 Hero. OCHOBHOE 1.7
ypaBHEHHE IIEHTPOOEKHOTO

Hacoca. 3aBUCUMOCTb

TEOPETHYECKOTO Haropa

LEHTPOOEKHOTO HAcoca OT YUCia

nonactet paboydero kKoiueca.

JleficTBUTENBHBII HATIOP

nerTpobexHoro Hacoca. /Cp/

1.16 31aHue HaCOCHOU CTaHIIUU 12 [1K-4.1 I1K- JI1.1
BojocHaOKeHus1. TUIIbI 3MaHMit 4.6 1IK-4.7 | JI1.2J12.1J13.
HaCOCHBIX CTaHIIMHA ITK-3.3 TIK- 1
BojiocHaOxeHus. CTarmoHapHbIe 2.1 TIK-2.5
3/1aHUS] HACOCHBIX CTAaHIUHI U UX ITK-2.6 TTK-
KITacCU(PUKAIHSI O 1.1 TIK-1.2
KOHCTPYKTHBHBIM IpU3HAKaM. ITK-1.3 TIK-
KoHcTpykiun 31aHui HACOCHBIX 1.4 TIK-1.5
CTaHIMI «HA3EMHOTOY, ITK-1.6 ITK-
«KaMepHOTO» U «OJI0YHOTO» 1.7
tunoB. OrnpeneneHne pa3MepoB
BEPXHEI0 CTPOCHHUS U NIOI3EMHOU
yacTu 3aanuil.Onpenenenue
OTMETKH yCTaHOBKHM Hacoca
TIPUHSTHE TUIMA 3JaHHST HACOCHOI
ctanuuy. OnpezeneHue MIaHOBbIX
U BBICOTHBIX Pa3MEpOB 31aHUS.

Konctpykius Han3eMHON 1
MOA3EMHOM YacTH 34aHMS.
DJEeKTpOABUTraTEeId HACOCHBIX
yCTaHOBOK. BcriomorarensHeIe
HACOCHBIE YCTaHOBKH. CTIOCOOBI
PEryIMpoBaHus PEKUMOB PaOOTHI
HAcoCOB. Y CIIOBUS ITyCKa
JIOIIACTHBIX HACOCOB.
[TapannenbHas u
rocjueoBarenbHas paboTta
HacocoB. /Cp/

1.17 ITonGop HACOCOB MO KaTajoram. 12 [TK-4.1 IIK- JI1.1
ITocTpoenue pacxoJHO-HAIOPHOU 4.6 TIK-4.7 | JI1.2J12.1J13.
XapaKTEPUCTHKH I10 pe3yJIbTaTaM ITK-3.3 TIK- 1
ucnbitanuii /Cp/ 2.1 TIK-2.5

IK-2.6 TIK-
1.1 TIK-1.2
IIK-1.3 IIK-
1.4 TIK-1.5
IK-1.6 TIK-

1.7




1.18 Bakyymnas cucrema. ITpunnun 24 I1K-4.1 K- JI1.1
JIEHCTBUS U 00JIACTh MPUMEHEHUS. 4.6 [IK-4.7 | JI1.2J12.1J13.
Bnmsame xonedaHuit ypoBHS BOJBI IK-3.3 IIK- 1
B ICTOYHHUKE Ha paboTy Hacoca. 2.1 TIK-2.5
PacuéT 1 npoekTupoBaHue 31aHUS [K-2.6 TIK-

HACOCHOM CTaHIMH (OnpeecHre 1.1 TIK-1.2
IUTAHOBBIX U ITK-1.3 K-
BBICOTHBIX pa3MepoB). /Cp/ 1.4 TIK-1.5
IK-1.6 IIK-

1.7

1.19 OmnpeneneHne OTMETKA OCH 20 [TK-4.1 K- JI1.1
Hacoca. OnpeneneHrne OTMETKI 4.6 TIK-4.7 | JI1.2J12.1J13.
ocu Hacoca.Pacuér IK-3.3 TIK- 1
TpyOonpoBoaoB. Pacuér 2.1 TIK-2.5
THIPAaBIMYECKOTO yAapa. IK-2.6 IIK-

CoBmecTHast paboTa HACOCOB U 1.1 TIK-1.2
TpyOonpoBoaa. [IpoBepka ITK-1.3 TIK-
MIPaBIIIBHOCTH ITO00pa Hacoca. 1.4 IIK-1.5
BcnomoraTenbHble HaCOCHbBIE MK-1.6 TIK-
YCTaHOBKU. ABTOMaTH3aIUs 1.7
pabots! HacocoB. [IpnGops! u

obopynoBanue HY. [Tnan 3qanus

HACOCHOH CTaHIIUH.

BcnomoratensHOe 000pynoBaHUE

HacocHoH cranmn /Cp/

1.20 ITonroToBka u caya 3K3aMeHa u 13 I1K-4.1 IIK- JI1.1 K

3agera 1,2 kypc /Ox3amen/ 4.6 [IK-4.7 | JI1.2J12.1J13.
IK-3.3 TIK- 1
2.1 TIK-2.5
MK-2.6 TIK-
1.1 TIK-1.2
IIK-1.3 TIK-
1.4 TIK-1.5
MK-1.6 TIK-
1.7
Paznen 2. Kypc 2

2.1 CxeMbl THAPOY3IIOB TOJIOBHBIX 2 ITK-1.1 K- JI1.1
HacocHbIX cTaniui. CocTtaB 1.2TIK-1.3 | JI1.2J12.1J13.
THJIPOY3JI0B HACOCHBIX CTAHLIUH. IIK-1.4 TIK- 1
Br160p cxembl rupoysia B 1.5 TIK-1.6 2122933
3aBUCUMOCTH OT Ha3HAYCHU, IIK-1.7

YCJIOBUI BOJIOTIONAYU U
€CTECTBEHHO - HCTOPHUUECKUX
(akropoB. CxeMbl THAPOY3JIOB
HAaCOCHBIX CTaHIIUHA CHCTEM
CEIIbCKOXO3SIMCTBEHHOTO
BojocHaOxkeHus1. HacocHble
CTaHIMHU 1 mogbeMa,
HCTIOJB3YIONINE OTKPHITHIE
HUCTOYHUKH U 3a0Hparonue
noa3eMHble Boabl. HacocHbie
CTaHIMH 2 TOIbEMA, ITOAKAYKA 1
IUPKYJISIHOHHBIE HACOCHBIE
cradiun. HacocHble cTaHIuu U
YCTaHOBKH JIJIs 3a00pa IPYHTOBBIX
u apre3uanckux Boa. HacocHele
CTaHLUM U1 3200pa BOJBI U3
KOJIOAIIEB M CKBAKHH
JIOIIACTHBIMY, BUHTOBBIMH U
BHOPAIIMIOHHBIMHA HACOCAMH.
BerponacocHble yCTaHOBKH.
DHeprocHadkeHNEe HACOCHBIX
crannuid. /JIex/




2.2 T'unpomexanuueckoe u IIK-1.1 TIK- | JI1.1J12.1J13.
SHEpreTHYecKoe 000pyI0BaHHE 1.2 TIK-1.3 1
HacOCHBIX cTaHIUNA. OCHOBHOE ITK-1.4 T1K-
THJIPOMEXaHUYECKOE U 1.5TIK-1.6
SHepreTHyecKkoe 000py10BaHuE [K-1.7
HACOCHBIX CTaHIM: Ha3HAUEHUE,
cocraB. ['padmku cTymeHuaThIit
BOJIONIOTPEOTICHNS M BOAOTIOAAYH,

HHTErpalbHbIi rpaduk
BOJIOTIOTPEOIEHHS ¥ BOJIOTIOIAYH.
OmnpeneneHue pacueTHBIX HAIOPA
Y TI0ZIaY¥l OCHOBHBIX HACOCOB.
Br100p OCHOBHBIX HACOCOB.
JlBuraremnu st MpUBOIa Hacoca.
OnpeneneHre MOIIHOCTH
3JEKTPOJIBUTATENS U1 IPUBOJIA
Hacoca. Beibop amekrpoxBurarens.
PerynupoBaHue mogadn HaCOCHBIX
ctaHuui. BcrmomorarensHoe
000pyIOBaHHE HACOCHBIX CTAHIIHH.
KonTponbsHO-H3MepuTenbpHasS
annaparypa. [IpuHiuns
ABTOMaTHU3aLUU HACOCHBIX
craHnuil. /Jlex/

2.3 Koncrpyxkiun Hacocos, IK-1.1 IIK- | JI1.1J12.1JI3.
TIPUMEHSIEMBIX B CUCTEMAX 1.2TIK-1.3 1
BOJIOCHA0KEHHUS U BOJIOOTBEICHMSI. ITK-1.4 T1K-
IenTpobexHbie Hacockl. OceBbie 1.5 TIK-1.6
Hacocsl. Hacocw s M[K-1.7
NepeKaunBaHus CTOYHBIX BOJI.

BogokonblLieBble HACOCHI.
Boznyxonysku. Hacocsl-
Jo3atopsl. Bogocrpyiinele
Hacochl. DpaudTel. CrienuaibHbIe
HACOCBI U HACOCHI, TIPUMCHSIEMbIC
JUTS

CTPOUTENBHBIX PaboT. /JIex/

2.4 CxeMbl y3710B COOpPYKEHHI U MK-1.1 TIK- | JI1.1J12.1J13.
3a00pe BOJIbI HACOCHBIMHU 1.2 TIK-1.3 1
CTaHLHSIMU IEPBOTO NOABEMA. [TK-1.4 TIK-

Cxema y3J10B COOpYXKEHUH PH 1.5TIK-1.6
3a00pe ¢ OTKPBITHIX HCTOYHUKOB IK-1.7
(pexa), cxeMa y3J10B COOPYKEHHIH

pu 3a00pe BOIBI U3 CKBAXKHUH,

cXema IpyImoBoro Bogo3abdopa u3

ckBaxxuH /TIp/

2.5 Omnpenenenue pa3mMepoB MK-1.1 TIK- | JI1.1J12.1J13.
MAIIIMHHOTO 3aJia HACOCHOM 1.2 TIK-1.3 1
ctanuuu. [Tonbop pazmepon ITK-1.4 TTK-
HacocHbIX arperatoB. OTMeTKa 1.5 TIK-1.6
YCTaHOBKM Hacoca. OTMETKa I10J1a MK-1.7
MAaIIMHHOTO 3aJ1a, BeTMYHHA
3aryOeHus Mo13eMHON
qactu /T1p/

2.6 Omnpenenenue yucia HUTEH MK-1.1 TIK- | JI1.1J12.1J13.
HAIIOPHOTO U BCACBIBAIOIIETO 1.21IK-1.3 1
TpyOOIPOBOAOB U UX ITK-1.4 TTK-
nuametpsl /TIp/ 1.5 TIK-1.6

MK-1.7

2.7 ITonGop BcrmoMoraTenbHOTO IK-1.1 IIK- | JI1.1J12.1JI3.
000pyI0BaHUSI HACOCHOW CTaHIIUH, 1.2 TIK-1.3 1
ompeiesieHue pa3MepoB ITK-1.4 TTK-
MAaIIMHHOTO 3aJ1a HACOCHOM 1.5TIK-1.6
ctanuun /Tp/ M[K-1.7




2.8 IlocTpoeHue COBMECTHBIX 8 IK-1.1 [IK- | JI1.1J12.1J13.
XapaKTePUCTHK HACOCOB U 1.2 TIK-1.3 1
TpyOompoBoioB /Cp/ IIK-1.4 TIK-

1.5TIK-1.6
[K-1.7

2.9 Ioctpoenue kpuBoit 8 M[K-1.1 IIK- | JI1.1J12.1J13.
MPONOPLIHOHATIBLHOCTH, 1.2 TIK-1.3 1
OINpEECIICHUE TNaMeTPa [TK-1.4 I1K-
o0pe3anHoro pabouero kojeca. 1.5 TIK-1.6
ITocTpoeHue xapakTepuCTHK C IK-1.7
obpe3anHbIM KostecoM. /Cp/

2.10 OnpezeneHue KoIn4ecTBa 10 IK-1.1 IIK- | JI1.1J12.1J13.
CTYyTIEHEH M MOoAaYu HACOCHOU 1.2 TIK-1.3 1
ctannuu /Cp/ I1K-1.4 TIK-

1.5TIK-1.6
MK-1.7

2.11 OnpenesneHre yucia HaOPHBIX 8 MK-1.1 IIK- | JI1.1J12.1J13.
TpyOOIPOBOAOB U UX 1.2 TIK-1.3 1
nuametpoB /Cp/ ITK-1.4 TIK-

1.5TIK-1.6
[K-1.7

2.12 OmnpezeneHue Haropa HaCOCHBIX 8 MK-1.1 TIK- | JI1.1J12.1J13.
YCTaHOBOK, TOJ00p HACOCOB H 1.2 TIK-1.3 1
JIBUTATEJIeH HACOCHOW CTaHIIUN [1K-1.4 TIK-

BTOpoOro nogsema /Cp/ 1.5TIK-1.6
[K-1.7

2.13 I'padoananurryeckuit pacyer 12 MK-1.1 TIK- | JI1.1J12.1J13.
HaCOCHOM CTaHIIUU. 1.2TIK-1.3 1
I'mppaBnudeckue pacyeTsl I1K-1.4 IIK-
TpyOomnpoBojoB. Cxema 1.5 TIK-1.6
KOMMYHHMKAIMHA HACOCHOM IK-1.7
cranuuu. Iloctpoenue
COBMECTHBIX XapaKTepUCTUK
HAacocoB U TpyOompoBoaoB /Cp/

2.14 ITocTpoeHue xapaKTepuCTHK 12 MK-1.1 TIK- | JI1.1J12.1J13.
HAaCOCOB U TPYOOIPOBOJIOB. 1.2 TIK-1.3 1
ITocTpoeHne xapaKTeprucTUK [K-1.4 TIK-

TapajijIeNIbHO U MOCIIEA0BaTEIBHO 1.5 TIK-1.6
paboTaroIX HACOCOB U MK-1.7
BOJIOXO3SIICTBEHHBIE PACUYETHI.

TeXHUKO-DKOHOMUYECKHE

MoKa3aTeny TpyoonpoBoioB. /Cp/

2.15 ITocTpoenne pacueTHBIX CXeM 8 IIK-1.1 IIK- | JI1.1J12.1JI3.
paboTHI BOZOIPOBOIHBIX 1.2 TIK-1.3 1
HACOCHBIX cTaHIMii. OnpenenexHue I1K-1.4 TIK-

MoJIa4y ¥ Haropa. Beibop HacocoB 1.5 TIK-1.6
JUTSL BOJOTIPOBOAHBIX CTAHIIMMA. TIK-1.7
CocTaBieHue cxeM O0BSI3KH

HACOCOB TPyOOIIpOBOIAMH U

apmarypoii. CocTaBjieHHE TUIAHOB

pa3MerieHns 000py10BaHHS B

MaIIMHHOM 3aJi€ HaCOCHOM

ctannuu /Cp/

2.16 CocTraBiieHHE paCYETHBIX CXEM H 8 IIK-1.1 IIK- | JI1.1J12.1JI3.
BEIOOP TPY30TIOABEMHOTO 1.2 TIK-1.3 1
000pyI0BaHMsI HA HACOCHBIX [K-1.4 TIK-
cTannusax. PacueT u mogoop 1.5 TIK-1.6
TpaHc(HOPMATOPOB Ha HACOCHBIX IK-1.7
CTaHIUX, COCTABICHHE CXEM
pasMeleHus
anekTpoodopynoBanus /Cp/

2.17 Br16op Trma u yrcia 8 IIK-1.1 IIK- | JI1.1J12.1JI3.
IIPOTUBOIIOKAPHBIX HACOCOB. 1.21TIK-1.3 1
TeXHUKO-?KOHOMHYECKHE PACUEThI ITK-1.4 TTK-

JUTsl HACOCHOM CTaHIIUU TIEPBOTO 1.5 TIK-1.6
nonwsema. Odopminenune KI1 /Cp/ MK-1.7




6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEe BONIPOCHI U 3aJaHUS

2. KOHTPOJIbHBIE BOITPOChHI Y 3AJTAHNSA U151 [TIPOBEJIEHM S TIPOMEXXY TOUHOM ATTECTALIUM 1O UTOT'AM
OCBOEHUS JUCHUITJIMHBI (MOAYJIS)
IIpomexxyTouHas arrecranus npoBoantcs B popme urorosoro koHTposs (VK) mo aucnmmiiae:

Kypc 1
dopma: 3K3aMeH

Hroroseiit kouTpoias (UK)

1. [lonsiTre 0 Hacoce, HACOCHOM arperare, HICOCHOW yCTaHOBKE, HACOCHOM CTaHLIUHU, THAPOMEXaHUYECKOM

y3J1e MAaIIHHHOTO BOJOMOIBEMA.

2. JlaTb ompezeneHye 1 NOKa3aTh HA CX€Me HaCOCHOH yCTaHOBKU F€OMETPHUYECKOM BBICOThI BCACHIBAHNS,

HarHETaHUS U BOJIOIIOIbEMA.

3. UeMy paBHBI IPUBEICHHBIC BEICOTHI BCACHIBAHUS, HATHETAHUS U IIOJIHBII HAIIOp HACOCHON YCTaHOBKU.

4. OnpezneneHre OCHOBHBIX MapaMeTPOB PabOTHI Hacoca: moJauu, Hanopa, momHocty u KITJI (ruapaBnuveckuid,
00BEMHBIH, MEXaHWYECKUH U TTOHBIN). TeopeTHnyeckne, IPakTHIECKUEe BEIMUMHBI [T0a4d U Harlopa Hacoca.

5. Tlo xakuM mmapameTpam IMoIOUPAIOTCS HACOC U DIIEKTPOABHUTATEIh?

6. ITpuHIun paboTsl, yCTPOHCTBO M KOHCTPYKIIMH OCHOBHBIX Y3JIOB U AeTalel neHTpoOexHbIX HacocoB Tuna: K, KM, B, /I, M,
MJI, MC, ATH (BLIB).

7. IlpuHImI paboTHI, YCTPOHCTBO M KOHCTPYKIIMH OCHOBHBIX Y3JIOB M AeTajiel oceBhIX HacocoB Trma: O u OII.

8. IIpuHIMT paboTHI, yCTPOUCTBO U KOHCTPYKIIMH OCHOBHBIX Y3JI0B U JeTaneil 00beMHO-BBITECHUTEIBHBIX HACOCOB (OJMHOYHOTO,
JIBOWMHOTO, MU(depeHInaNnbHOTO AeHCTBHSA, 1MadParMOBOro, BUHTOBOTIO).

9. IIpuHuumn paboTel, yCTPOMCTBO M KOHCTPYKIIMU OCHOBHBIX Y3JIOB H I€Tanell TMHAMHYECKIX MOABEMHHUKOB: CTPYIHOTO,
BOJIOAMYJIECHOHHOTO M THIPABIMYECKOTO TapaHa.

10. ITocneroBaTeTBHOCTH MyCKa H OCTAHOBKH LIEHTPOOESIKHBIX HACOCOB.

11. Ha cxeMe HacOCHOM YCTaHOBKM MOKa3aTh OCHOBHBIE €€ y3IIbl, MECTa YCTAaHOBKU NIPHUOOPOB U3MEPEHUS, apMaTypbl U UX
Ha3Ha4YeHHeE.

12. Crnoco6bI n3MepeHnus MoJjavy ¥ Halopa HACOCHOHW YCTaHOBKH.

13. B kakux ciryyasix IpuMeHseTcs MoCIe0BaTeIbHOE TTOAKIIOUEHHE HACOCOB Ha OJIMH OOLIHIA HAaOpHBINA TpyOOoIpoBoa?
14. B kakux ciaydasx NpuMeHseTCs apauie]IbHOe MOAKIIOUCHHE HACOCOB Ha O/IMH 00N HaNOpHBIH TpyOonpoBoa?

15. IIpuHINIT TOCTPOSHNS CyMMAapHBIX PACXOIHO-HAITOPHBIX XapaKTePHCTHK IIPH NapaluIeIEHOM U ITOCIEI0BATEIEHOM
MOJKITIOYEHUH HACOCOB HA OAMH OOIIUI HAIOPHBIH TPyOOIPOBOI.

16. I'padmueckn n300pa3uTh MONOKEHNE OCHOBHBIX XapaKTePUCTUK pabOThI LIEHTPOOESIKHBIX M OCEBBIX HACOCOB.

17. Uto Takoe MOIIHOCTH HACOCA, DJICKTPOBHTATEIS U KAK OHU OIPEICIIFOTCS ?

18. YcTpolicTBO U Ha3HAUYEHHUE CAIbHUKOBOIO YIUIOTHEHHSI B HACOCE.

19. Crioco6b! peryaupoBaHus MoAa4M HEHTPOOEKHOro Hacoca. 1Jist 4ero U Kak MpOU3BOAATCS HCIIBITAaHHE EHTPOOEKHBIX
HacocoB?

20. JIns kakuX 1eJiei MpOBOIUTCS TIepecyeT XapakTepHCTHK IEHTPOOESIKHOTO Hacoca IIPU H3MEHEHUH YaCTOTHI €T0 BPAIICHHUs?
21 . CnocoObI 3aIMBKH BOOH IEHTPOOEKHOTO HAacoca Mepes IyCKOM H AT 9eT0 9TO AeraeTcs?

22 INpuHnun noctpoeHus rpaduka COBMECTHOH pabOTHI Hacoca ¥ TPyOOIpoBoa.

23. TeopeTnueckas U IpaKTU4ecKasi IPOU3BOIUTEIBHOCTh Hacoca.

24. TeopeTndecKuil U IPaKTUYECKUI HAIIOp Hacoca.

25. MouHocTh Hacoca u apuraresis. [ToiHpli Harmop Hacoca ¥ HAIOPHOM YCTaHOBKH.

26. O6BEMHO-BBITECHUTENBHBIE HAacOCHL. [IpenMyIiecTBa 1 HEAOCTATKY.

27. LlerTpoOexHbie Hacockl. [IpenmyIiecTBa 1 HEZOCTATKHL.

28. BrIcoTa BcachIBaHUS IIEHTPOOEKHBIX HACOCOB. CBSI3b MEXIY TEOMETPHUECKON U BAKyyMMETPHUECKOI BEICOTAMH BCACHIBAHUSI.
29. KaBuTarus u €€ ciaeICcTBHS.

30. OcHOBHOE ypaBHEHHUE BPAIIATEIBHO JIOTACTHBIX HACOCOB.

31 . TeopeTuueckuii U MPAKTUUECKUI HATIOp HACOCA.

32. OceBoe aaBieHue, 0CeBOM cABUT. Mepsl OOPHOBI ¢ OCEBBIM JAaBJICHUEM.

33. ITocTpoenue rpaduka coBMECTHON pabOThI Hacoca U TpyOOoIpoBoOAa.

34. YpaBHEHHS IPONOPIIMOHATIBHOCTH ¥ UX HCIIOJIE30BaHHE.

35 . Uro Taxoe pabouast Touka Hacoca?

36. BausiHue koyieOaHusi ypOBHS BOJIbI B UICTOUYHUKE Ha paboTy Hacoca.

37. Cioco0b! peryIupOBaHUs MOTaYH.

ITPUMEYAHUE: ucxoaHsle JaHHBIE AT 3a]1a4 XpaHsATcs B OyMakHOM BHIe Ha Kadenpe BullBP

Kypc 2




KOHTPOJIBHBIE BOTIPOCHI U 3AJAHUA J1JIS1 ITPOBEAEHMA ITPOMEXYTOYHOU ATTECTALIMY 110 UTOI'AM
OCBOEHUMA AUCHUTIJIMHBI (MOAYJIA)
ITpomexyTouHas arTecTayst mpoBoautTcs B hopme urorosoro korTpois (MK) o mucrmminge:

®Popma: 3a4er
HWrorossrit korTpons (UK)

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

2. Knaccu¢uxarys HaCOCHBIX CTaHIUH 110 HA3HAYEHUIO U KOHCTPYKTUBHBIM IPU3HAKAM.

3. Knaccuduxaiysi HaCOCHBIX CTaHIIUH MO0 MECTY PACIIONIOKEHHS IO TPACCe BOJIOMOIAYH, YCIOBHSIM HUCIIONb30BAHMS.

4. KaTeropuifHOCTh HACOCHBIX CTaHIMH 110 HA/IS)KHOCTH 1T0/1a9H Bojbl. Kiaccudukanus y3ima HACOCHBIX CTaHIUI 1O
KaITNTAIBHOCTH, 110 M0J[a4e ¥ HaIopy.

5. OTnuuuTeNnbHBIE 0COOCHHOCTH B KOMIIOHOBKE HACOCHBIX CTAHIMH IS Hy K] METHOPAINHU, OCYIICHHUS U CEIbX03BOI0CHA0KEHHUS.
6. HazHaueHue 1III030B-pEryIATOPOB B TOJI0OBE MOABOASAIIMX KaHAJIOB METMOPATUBHBIX HACOCHBIX CTAHLIUHI pa3feabHOIo TUIMA.
7. daxTopsl, BIUAIOIINE Ha BEIOOp THIIA 37aHUS.

8. ITocTpoenne mpoduis Tpacchl BOAONEPEMEICHNS H Ha3HAYeHHE cTBOPOB 31aHns HC 1 BOJOBBIIYCKHOTO COOPYXKEHHUSL.

9. OnpenesneHue pacu€THOTO PACX0/la U YHCIIa HACOCHBIX arperaTos.

10. Onpenenenue pacyeTHOTO HAIIOpa Hacoca.

11. Onpenenenue TUIIa U MapKy Hacoca.

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

13. Tpy©onpoBoabl HACOCHON CTAHIMHU, UX HA3HAUEHHUE U YKIAIKA.

14. Onpenenenue IIHHBI HATOPHOTO TpyOorpoBoaa. OnpenesieHne UIMHBI U THaMETPOB BCACHIBAIOIIETO, TIPHCOCINHUTEIEHOTO U
HAIOPHOTO TPYOOIIPOBOIOB.

15. [lpuBenuTe CXEMBbI MIPABUIBHOTO MOJAKIIOUEHHUS BCaChIBAIOIIUX TPyOOonpoBo1oB. TpeboBanus, NpeabsBIsSEMbIE K BCACHIBAIOIIUM
TpyOam HacocoB.

16.Ha3zna4yenue 3a/IBUKEK Ha BCACHIBAIOIIEH M HATIOPHOM JIMHUSAX HACOCHBIX CTAHIIUIL.

17. Io xakuM mapameTpam MogO0UPAOTCA HACOC U DIEKTPOABUTaTEh?

18. CriocoObl U3MepeHHs 101aYu ¥ HaIlopa HACOCHOM YCTaHOBKH.

19. Onpenenenre OTMETKY YCTaHOBKU OCH Hacoca.

20. B kakux cirydasx MpUMEHsETCs MapajuielibHOe TTOAKTIOUEHIe HACOCOB Ha OJTUH OOIIHI HAOPHBIN TPYOOIIpOBO?

21. I'padpuuecku n300pa3uTh MOJTOKEHUE OCHOBHBIX XapaKTEPUCTUK pabOThl HEHTPOOEIKHBIX M OCEBBIX HACOCOB.

22. Yto Takoe MOIHOCTh HAcOCa, AIEKTPOJIBUTATENS U KaK OHU OIpeAesatoTcs?

23. Croco0bI peryIupoBaHys IOfauH IEHTPOOSKHOTO Hacoca.

24. Crioco0bl 3aJIUBKH BOJIOM IEHTPOOEKHOTO HAcOca Mepe]] IyCKOM U AJIsl YeTo ATO JenaeTcs?

25. IpuHIUn nocTpoeHus rpaduka COBMECTHOH pabOTHI Hacoca U TPYOOIPOBOIA.

26. IlonHbIN HAMIOp HacOCa U HATIOPHOW yCTaHOBKH.

27. Iloctpoenue rpaduka coBMECTHOH pabOTHI Hacoca B TpyOOIpoBoa.

28. Uro Takoe pabouast Touka Hacoca?

29. BnusiHue xoneOaHus YPOBHS BOJIBI B ICTOYHHKE HA pabOTy Hacoca.

30. Onpenenenne tuna 3nanus HC.

31. OnpeneneHue IIAHOBBIX U BEICOTHBIX pa3mepoB 31aHus HC. CoctaB kpoBiH, Ha3HAUEHHE YUCIA U PAa3MEPOB OKOHHBIX
MIPOEMOB.

32. TTon6op rpy30nopEMHOTO 000PYIOBAHNSI.

33. Obs3aTeNbHBII COCTaB OCHOBHOTO M BCIIOMOTATEIEHOTO 000pYXOBaHHS 3THX cTaHIMH. [loscHUTE Ha cxeMe.

34. Knaccudukanus HaCOCHBIX CTaHLIUH.

35. KapkacHble 1 OeckapKacHBIE THITHI 34aHHIA HACOCHBIX CTaHIMH. Barre npencrasieHne o paboTe HeCymux

KOHCTPYKUUI. MOAynbHOCTh KOHCTPYKIMM 3JaHUI HACOCHBIX CTAaHLUH. B ueM 3akmogaercs oaxo K ONpeNeIeHUI0 pa3MEPOB
3JaHUS.

36. B yem 3aximrouaercsi BepTHKaIbHAs KOMIIOHOBKA 3/1aHUI HACOCHBIX cTaHIMNA. Kakue BeTMUMHBI SBIISIOTCS OTIPABHBIMU IPU
BEPTHKAJILHOW KOMIIOHOBKE 3/ITaHUH.

37. TpeboBanus K (hyHIAMEHTaM M OCHOBAHUSAM IO 3[JaHUS HACOCHBIX CTaHIUH. [ TyOuHa 3anoxeHns GpyHIaMEHTOB.

38. CxeMbl MAaIIMHHOTO BOJAONOABEMA U3 OTKPBITHIX HCTOYHUKOB.

39. CxeMbl MaIIMHHOTO BOAONOABEMA U3 OJ3EMHBIX HCTOUHHUKOB.

40. IIpunnoTHHHBIE HACOCHBIE CTAHLINU.

41. B104HO-KOMILIEKTHBIC HACOCHBIE CTaHIUH.

42. IlepenBUKHbIE HACOCHBIE CTAHLIUU.

43. IInaByumne HaCOCHbBIE CTAHIINU.

44 Matepuaisl, HeoOxoxumble Ayt npoekruposanust HC.

45. IIpoekTupoBaHue BO103a00PHBIX COOPYKEHUH.

46. Tumsl pbIOO3AMUTHBIX COOPYKESHHM.

47. 3panus HC, ux Tum 1 ycTponcTBO.

48.YCcTpOHCTBO MOA3EMHON U HaA3EMHOM YacTeil 31aHusl.

49. JlpeHaxHasi cucTeMa B 3JaHUU HACOCHOW CTaHLUH.

50. BomonoaBoismyie cCOOpy>KeHHs!, yCTPOHNCTBO U pacyér.

51. Tpy6omnposonst HC, Ha3HaueHue, pacdéT U yKIaaKa.

52. OnpezneneHye Yuciia HUTEH HaIOPHOTO TPyOONIpPoOBOa, €0 MPOSKTUPOBAHKE U YKIIAIKA.




53. BOJOBBIITYCKHBIE COOPYKEHUSI, KOHCTPYKIHSA U PACUET.
54.KoHTpoabHO-U3MEPHUTENIbHAS aNlaparypa, MX Ha3HaYeHUe U MECTa YCTaHOBKH.
55. BoioX03siCTBEHHBIC PAcUeThI PEKMUMAa PAOOTHl HACOCHOH CTaHIINH.

56. OmpexneneHne CTOMMOCTH Y3714 COOPY>KEHHIA.

57. Onpenenenue ce6ECTOMMOCTH OJHOTO KyOOMeTpa MOAHATON BOJBI.

58. 'mapaBmuygecKie pacueTsl TPyOOIpOBOIOB

59. Onpenenenune pa3MepoB MalIMHHOTO 3aJ1a HACOCHOM CTaHIIUU

60. BcmomoratensHOe 000pyI0BaHNE HACOCHOM CTaHIIUN

IMPUMEYAHUE: ucxoanele JaHHBIE AT 3a/1a9 XpaHATcs B OyMakHOM BHe Ha Kadenpe BullBP

6.2. TeMbl NUCbMEHHBIX PadoT

Kypc 1
Tema KP:«Ha Temy «IIpoekTupoBaHie HACOCHON CTAHIIMU BOJOCHA0XKEHNU» BKIIOYAET B ce0s 3 Bompoca:

1. [IpoekTupoBaHue 37€MEHTOB 37JaHHsI HACOCHOM CTaHLIMU.
2. TeXHUKO-3KOHOMHYECKHE pacyeThl pekuMa paboThl HACOCHOH CTAHIIHH.
3. TeXHUKO-IKOHOMHYECKHIE PACUETHI.

IMPUMEYAHUE: ucxonHbie JaHHBIC M OJIAHK 3a7[aHUs XpaHATCS B OyMaxHOM BHJe Ha kKadeape BullIBP
Kypc 2

Tewma KII:«BomonpoBoiHbIe HACOCHBIE CTAHIUI)

Conepxanue

Bsenenue

. [IpoexkrupoBanue HACOCHOW CTaHIIMU NEPBOTO noabemMa (3 c.)

. Onpezenenre Ynciia HUTEH HAIOPHOTO U BCACBHIBAIOIIETO TPYOOIPOBOa U MX quaMeTphl (3 c.)
. Be16op THma u xonmyecTBa yCTaHABINBAEMBIX HACOCOB U JBUTrartenei (2 c.)

. OnpenienieHrie pa3MepoB MAIIMHHOTO 3aJ1a HACOCHOM craHimu (2 c.)

. [Tom6op BcomorarensHOrO 000opymoBanus HC (1 c.)

. I'mapasnmaeckuii pacdeT TpyOOIpPOBOIOB HACOCHOH CTAHIMY M IOCTPOCHUE COBMECTHBIX XapakTepucTuk (2 c.)
.HACOCHA CTAHLIMA 2-I'0 IOABEMA

. OrnpenieneHrie KOJIM4YeCcTBa CTyrneHel u nogauu He (3 c.)

10. Onpenenenue 9nciia HaIIOPHBIX TPYOOIIPOBOIOB U UX THAMETPOB (2¢)

11. I'padoananuTryeckuii pacueT HACOCHOH cTaHIMU (2¢.)

12. BeiGop THNA M YKciia IPOTHBOIIOKAPHBIX HACOCOB (2C.)

13. TeXHUKO-IKOHOMHYECKHE pacdeThl (2¢.)
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IIPUMEYAHMUE: ucxonHble JaHHbIC U ONaHK 3a1aHKs XpaHATCS B OyMakHOM Buje Ha kadenpe BuliBP

6.3. IIpouenypa oueHuBaHUs

PefitunroBsiit 6ann no BPC 3a paboTy B cemecTpe 1o JucUUIUIHE He MOXKeT npeBbimats 100 6amios (min 51):
S=TK+IIK+ A

Pacnpenenenune komuuecTBa OamIoB I MOTYUYECHHUS 3aUeTa WM IK3aMeHa:
TK+IIK ot 51 mo 85; A ot 0 10 15.

Ecnu npn n3ydeHnH AUCIMIUIMHGI yueOHBIM IUIAHOM 3aIUIaHWPOBAHO BBIIONHEHUE pedepaTa, PI'P, kypcoBoro mpoexra (paboTsl),
TO JUIs UX OolleHKH Bbiaensiercs oaud 1K, Takue Bunbl paboT oneHnBaroTes oT 15 1o 25 6amnos.

Cnaua paboT, 3aIIaHIPOBAHHBIX YIEOHBIM IIITAHOM, SIBIISCTCS 00sI3aTEIIbHBIM 3JIEMEHTOM, HE3aBUCHUMO OT KOJIMYECTBA HAOPaHHBIX
6amroB o apyrum Bugam TK u ITK.

HesaBucuMo ot pe3ynbraTtoB npeasiayiero sramna kontpois B cemectpe (TK wmwinm 1K), oOyyarommuiicst gomyckaercst K
CIIeTyIOIIEMY.

Ecnu oby4atommumiicsi B KOHIIE ceMecTpa He Ha0pail MUHHMaIbHOE KOJTMYecTBO OainioB (51 6amt), To A Hero o0s3aTenbHbIM
CTaHOBATCS:

- IIK — PI'P / kypcoBoii ipoekT (pabota) / pedepart, 3aIaHIPOBAHHBIA y4eOHBIM TTaHOM. ECIIN MpH H3yYeHUH JUCIUTUTAHBI
y4eOHBIM [UIAHOM HE YCTAHOBJICHO BBIMIOJHEHHE BHIMICIIEPEUNCICHHBIX paboT, TO BBIMOIHsETCs oauH 11K, mpemioKeHHbII
npenoaaBareieM (HampuMmep, YCTHBIN HiIH IHChMEHHBIH Opoc, pedepat, TECTUPOBaHUE U T.11.);

- UK — cnava 3aveTa WM SK3aMeHa, B CPOKH, YCTAHOBJICHHBIC PACIIMCAHUEM IIPOMEKYTOYHOU aTtTecTanun. OLeHUBaHNe
MPOU3BOIUTCS M0 NSATHOAIBHOM mIKaie. B BeoMocTH B rpady « IK3aMeHAIIHOHHAS OIICHKa» BBICTABIISICTCS OIL[CHKA 10
pesynbraram UK.

MaxkcumanbHoe Kosm4ecTBo 0amioB 3a PI'P / kypcoBoii poekT (paboty) / pedepar, 3amiaHUpOBaHHBIN YI€OHBIM IJIAHOM PaBHO 25
(min 15). Ilepecder 6aIoB B OIEHKY 110 MATHOAIUTFHON IIKajIe BRITIOIHAESTCS 10 Tabumie 1.




Tabnuna 1 — IMepecuet 6amioB 3a pedepar, PI'P, kypcoBoii npoekt (padboTy) 1Mo 5-Tu OaJbHOM IIKae
PettuaroBerit O6amn  OreHka 1Mo 5-TH OaNbHOM IIKaye

25-23 OTin4yHO

22-19 Xopoio

18-15 Y 10BIIETBOPUTEIILHO

<15 HeynosnersoputenbHo

Kputepun orieHkn ypoBHs: c(hOPMUPOBAHHOCTH KOMIIETEHIIMIT U BBICTABIICHUS 0AJLIOB 3a pedepaT, pacyeTHO-rpaduyueckyto padory,
KYpPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COJEPKaHUS PabOTHI 3a1aHNI0; TPAMOTHOCTh U3JIOKEHHS M Ka4eCTBO O(hOpMIICHHS
paboTHI; COOTBETCTBIE HOPMATUBHBIM TPEOOBAaHMUAM; CAMOCTOSTEIIFHOCTD BBIIOJITHEHUS PabOThI, TITyONHA TPOpabOTKI MaTepuana;
UCIIONIB30BaHNE PEKOMEHIOBAHHON M CIIPABOYHON JIMTEPATYPBI; IPABHIBHOCTH BHIOJIHEHHBIX PACYETOB U IPa)MUecCKON 4acTH;
000CHOBaHHOCTH U JIOKa3aTEJIbHOCTb BHIBOJIOB.

Jlns pacdyera UTOTOBOM OLIEHKH MO AUCHUILTUHE HEOOXOAMMO UTOTOBBIE OaiIbl (S) mepeBecTd B MATHOANIBHYIO KAy C
UCIIONIb30BAHHEM TaOIHUIIBI 2.

Tabnuma 2 — [lepecueT UTOTOBBIX 0AUTOB JUCHIUIUIMHEI 110 5-TH OaJIbHOM IIKae
PeliTuHroseIit 6amn

(MTOTOBBIA OAJIT MO AMCIUTLTUHE) OreHka o 5-Tv 0ambHOM IIKaje
86-100 OTan4HO

68-85 Xopomuio

51-67 Y 10BIIETBOPUTEIILHO

<51 HeynosnerBoputensHo

Hroroseiit kouTpoas (MK) npoBoautcs B popme 3auera uiaH sk3amera. OLeHrBaHue MPOU3BOIUTCS MO S-TH OalbHOM IIKase.

Ornenka cOpMUPOBAHHOCTH KOMITETSHIIUH Y 0OYyJaIOIIMXCsl W BHICTABIICHHUE OIICHKH IO AUCIIUTLTAHE BEIETCS CIETYIOIIHM
00pa3oM : I CTYAEHTOB OUHOI (hOpMBI 00yUIEHUSI UTOTOBasl OLIEHKA 110 JUCIUILINHE BhICTaBIsAeTcs Mo 100-0anibHol cucteme,
3aTeM HEPEBOTUTCS B OLICHKU «OTIHYHOY, «XOPOIIOY, KYIOBICTBOPUTEIBEHOY, KHEYIOBICTBOPUTEIBHOY / «3aUTCHO» U «HE
3a4TCHOY; JIJISl CTYJICHTOB 320YHOM U OYHO-3209HOM (YOPMBI O0YICHUS OICHUBACTCS 10 MATHOATHHOM IIKAJIe, OICHKAMH
«OTJIMIHOY, «XOPOIIIOY, KyIOBIETBOPUTEIHLHOY, «HEYIOBIETBOPUTEIHLHOY / «3aUTEHO» WIIH «HE 3a4TCHOY.

Bricokuii ypoBeHb OCBOCHUS KOMIIETEHLIUH, HTOTOBasI OIICHKA 110 JUCLHUTUIMHE «OTIMIHO» WK «3a4TeHo» (86-100 Oansos):
TIIyOOKO 1 IPOYHO YCBOWII IIPOTPaMMHBIN MaTepHaI, HCUYEPITBIBAIOIIE, IIOCIICI0BATEIBHO, YETKO H JIOTHYECKH CTPOIHO ero
M3Jaraet, ymeer

TECHO YBSI3BIBATH TEOPHUIO C MMPAKTHUKOM, CBOOOHO CIIPABISIETCS C 3aJauaMi, BOMPOCAMH U IPYTUMH BUJaMU IPUMEHEHUS 3HaHUH,
NPUYEM HE 3aTPYJHACTCS C OTBETOM IPU BUIOM3MCHECHUH 33/IaHHM, UCIIONB3YET B OTBETE MaTepuall y4eOHOU TUTEPaTypHI,
MPaBUIIBHO 00OCHOBBIBACT MPUHATOE PEIICHHE, BIIAJCET Pa3HOCTOPOHHUMH HABBIKAMHU M IPUEMAaMH BBITOTHEHUS TPAKTHIESCKIX
3amad. CHCTEMHO ¥ IUTAaHOMEPHO paboTaeT B TEUSHHH CEMECTa.

[ToBbIlIEHHBIH YPOBEHb OCBOSHHUSI KOMIIETEHIIMI, UTOTOBAs OLIEHKA 110 TUCIMIUTMHE «XOPOLIO» WIIH «3auTeHo» (68-85 GamoB):
TBEPO 3HACT MaTepHaJ, TPaMOTHO U IO CYIIECTBY H3JIaraeT ero, He JOIMyCKas CyIIeCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBUIIBHO MTPUMEHSET TEOPETHUECKHE TIOIOKEHUS TP PEIICHUH MPAKTUIECKUX BOIIPOCOB U 33124, BiIaJiceT HEOOX0IMMBIMU
HaBBIKAMH U TIPHEMaMH UX BBIMOJHEHUSI. CHCTEMHO M TUIAaHOMEPHO pabOTaeT B TEUSHUH CEMECTpa.

IToporoBslii ypoBeHb OCBOCHHS KOMIICTCHIIMI, HTOrOBas OIICHKA 110 JUCIUIUIMHE «YIOBJICTBOPHTEIBHO» HIIH «3a4TeHO» (51-67
0aJUTOB): UMEET 3HAHHS TOJIBKO OCHOBHOTO MaTepualia, HO HE YCBOWII €T0 JieTallel, TOMyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUIIbHBIE (POPMYITHPOBKH, HAPYIICHHS JIOTUIECKOH IMOCIEIOBATEEHOCTH B U3JIOKEHNUH MIPOTPAMMHOTO MaTepHaa, UCIIbITHIBAET
3aTpyJHEHHS IPH BHITOJHEHHU MPAKTHICCKUX padoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITCTCHIMI HE c(DOPMHUPOBAH, HTOTOBAs OIICHKA 110 TUCIUILIHHE «HEYIOBICTBOPUTEIEHOY HITH
«He 3a4TeHO» (MeHee 51 6ayma): He 3HaeT 3HAYUTENLHON YaCTH MPOTPaMMHOTO MaTepHuaa, JOMyCKaeT CYIIeCTBEHHbIE OIHOKH,
HEYBEPEHHO, C OOJBIINMHU 3aTPyIHEHUSAMH BBITIOIHSAET MpakTuieckre padoTel. Kak mpaBuio, olieHKa «HEyIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT MPOAOJDKUTH 00y4eHHe 0e3 TOMOTHATEIBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUIUIAHE.

OOmuii mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, YMEHHIA, HABBIKOB U (VJTH) OIBITA AEATEINBHOCTH, COOTBETCTBHUE
UHIUKATOpaM JOCTIKEHHs c(hOpMUPOBAHHOCTH KOMIIETEHIIMI OTpeeNieH B CIEAYIOIUX JTOKaIbHBIX HOPMATHBHBIX aKTax:

1. TlonoxxeHue o TeKymiel arrecTanuy 3Hanui odydatomuxcss B HUMU Jouckoit TAY (B geficTByIOIEN peaaKiim).
2. ITomoxeHue 0 MPOMEKYTOYHOM aTTeCTaMK 00YJAIOIINXCS IO IIPOrpaMMaM BEICIIEro 00pa3oBaHus (B ACHCTBYIOIICH peJaKIin).

JIoKyMeHTHI pa3MelieHsl B cBo00HOM AocTyne Ha opunmanbHoM caiite HUMU Jlonckoii TAY https://ngma.su/ B paznene: ['naBHast
ctpanuua/Ceenenus 06 06pa3zoBaTeNbHON Opranu3auui/JJoKyMeHThI.

6.4. IlepeyeHb BH/IOB OLEHOYHBIX CPEICTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI / BOTIPOCHI JIsl TIPOBEICHUST TIPOMEKYTOTHOTO KOHTPOJIS;
- OnaHKy 3aganni 11g BeinonHenus PI'P.




2. OHEHOYHBIE CPEJCTBA ITPOMEXYTOYHOU ATTECTALINU:
- KOMIUIEKT OMJIETOB JUIst 3aueTa/ HK3aMeHa.

XpaHutcs B 6yMaXKHOM/3IIEKTPOHHOM Buze Ha Kapenpe BulIBP.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOLY JIS)

7.1. PexomeHnayemasi qureparypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENIN

3arnaBue

W3narenscTBO, TO

JI1.1 |IIypac I'"'H., Bono3abopHsie coopyKeHHUs TOBEPXHOCTHBIX M MOA3eMHBIX BoJ: [ HoBowepkacck: , 2015,
Bangrokos 10.B. ydebHoe 1mocodue [[Uis CTyAeHTOB HallpaBICHUS
"IIprupom0o0yCTPOHCTBO U BOJIOIIOIB30BaHUE" TPOQHIH
"N HXeHepHbIE CUCTEMBI CEIbCKOX03AUCTBEHHOIO
BOJIOCHA0KEHHUS, 0OBOJHEHHS K BOJOOTBEICHHU"
JI1.2 | Bacuibes A.M., WmxenepHble cCUCTEMBI BOTOCHA0KEHUS U BOJOOTBEACHHUS: Hosouepxacck: , 2016,
Oneiinuk P.A. y4aeOHOe mocoOue st CTYICHTOB M MarkCTPOB HAIlPaBICHHS
"TIpupoa000yCcTPOHCTBO U BOOIIONB30BaHNE"
7.1.2. lonoJHHUTEIbHAS JTUTEPATYPA
ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBO, ron
JI2.1 |IlypacI.H., Bomo3abopHsle coopyKeHHs HOBEpPXHOCTHBIX M TO3eMHBIX Bo1: | HoBouepkacck, 2015,
Bannrokos 10.B. yueOHOe ocobue [[Is CTyJCHTOB HaIPaBICHUS http://biblio.dongau.ru/MegaPr
"TIprpoa000yCTPOHCTBO U BOIOIOL30BaHKE" IPOPIITL oNIMI/UserEntry?
"NHxeHepHbIE CUCTEMBI CEIIbCKOX03IHCTBEHHOIO Action=Link FindDoc&id=16
BOJIOCHAOKEHUS, OOBOJTHEHHUS ¥ BOJOOTBEICHUS" 960&i1db=0
7.1.3. Metoauueckue pa3paboTku
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI3.1 |Camycs O. P., BoznocHabxeHue 1 BOJOOTBEJICHAE C OCHOBAMU THIPABIHKHA: Mocksa ; bepnun: Iupekrt-
OBcsauukoB B. M., yuebHOe mocodue Menmna, 2014,
Konnpatees 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
ANEKTPOHHYIO OMOIHOTEKY

722 Poccuiickas rocynapcTBeHHas Oubnmo- Texa (honx https://www.rsl.ru/
3JIEKTPOHHBIX JOKYMEHTOB)

7.2.3 CnpaBouHas cuctema «KOHCYIBTaHT TUTFOCH Cornamenne OVS nns pemennii ES #V2162234

7.2.4 EnuHoe okHO A0CTyma K 00pa3oBaTesIbHbIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznen «BoxHoe x03s1iicTBO»

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

7.2.6 [opTan yueGHUKOB U AUCCEpTaLU https://scicenter.online/

7.2.7 Tectupyromas cucrema «IIpodeccronam CBUIETENBCTBO O PETHCTPALIMH AEKTPOHHOTO pecypca Ne
18999 ot 14.03.2013 r. UHCTUTYT HAay4HOU U
neparorudeckoit napopmanmu PAO (6eccpodno).

7.2.8 [IporpamMmmHast cucreMa Jiist oOHapyKeHHsI TEKCTOBBIX | JInmeH3uoHHbIH moroBop Ne 1446 ot 03.02.2020 r. AO
3aMMCTBOBaHU B y4eOHBIX U HAy4HBIX paboTax «AnTumiargar (¢ 03.02.2019 r. mo 03.02.2020 r.).
«Antumnaruat. BY3» Bepcun 3.3»; [Iporpammuoe
obecrieuerne «Moyib TIOMCKa TEKCTOBBIX
3anMCTBOBaHUI «O0BeINHEHHAS KOJIJIEKIIHS

7.3 IlepeyeHb MPOrpaMMHOro odecredeHust

7.3.1 Pacuér cniekrpa cTalMOHAapHBIX PEKUMOB TEUCHHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTPAiMK IPOrpaMm
BOJIBI B TpamneluenaaIbHbIX KaHalaxX U it OBM Ne 2012614736
notkax» (JIOTPA.nws)

7.3.2 IIporpaMma MoznenMpOBaHUsI IPOLIECCOB YIIPABICHHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PErUCTPaLid IPOrpaMm
BOJIOPACIIPE/IEIIEHUEM C UCIIOIb30BAHUEM JIOKAIBHBIX | uit OBM  Ne 2011613468
PETYISTOPOB YPOBHEH M PACXOI0B BOJBI

7.3.3 Autodesk Academic Resource Center (Autocad 2022, CornamieHue 0 NpeI0CTaBIeHUH JTUIEH3UU U OKa3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr oT 14.07.2014 r. Autodesk Academic Resource Center

7.3.4 "VmHas Boga" Ilporpamma npenHasHayeHa Jist YcnoBUs CTIONB30BaHUS IPOTPAMMBI « Y MHAs BOJIa»

MIPOEKTHPOBAHUS CHCTEM BHYTPEHHETO BOIONIPOBOAA
U KaHaJIU3aIiH

Pen. 1.0 ot 01.07.2021 r OO0 « AUCUTEK»




73.5 I'uopocucrema CBUIETENBCTBO O MpeaocTaBneHnu auieH3un Nel282/HST
o1 9.11.2021 OOO HTII Tpy6Gonposo
7.3.6 AdobeAcrobatReader DC JInneH3noHHBII 10rOBOp HA TpOrpaMMHOE oOecrieueHre st
MIePCOHANBHBIX KOMITBIOTEpOoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpouHo).
7.3.7 Opera
7.3.8 Googl Chrome
7.3.9 Yandex browser
7.3.10 7-Zip
7.3.11 [IporpaMmHast cucteMa 11t oOHapyskeHHsI TeKCTOBBIX | JInnensuonusiit norosop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBAHHUI B y4eOHBIX U HAYYHBIX paboTax «AHTUIIaTHAT»
«Antumnaruar. BY3» (uaTepHeT-Bepcus);Moyib
«IIporpaMMHBIil KOMILIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBaHHMH B OTKPBITHIX HCTOUHUKAX CETU
MHTEPHET»
7.3.12 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsiii goroBop Ne502 ot 03.12.2020 r. AO
«Cod¢rJlaitn Tpeiim»
7.3.13 MS Office professional, CyO6nurnen3uoHnsIi goroop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetia»
7.3.14 Visual Studio Community IIpenocTaBnseTcs 6eCIIaTHO
7.3.15 Microsoft Teams [IpenocraBnsercs GecriaTHO
7.4 llepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CUCTEM
7.4.1 bazbr nanabix OO0 "TIpecc-Mudpopm" (Koncynbrant https://www.consultant.ru
+)
7.4.2 baser nanasix OO0 "PernoHanbHbIM
nH(GOPMAIMOHHBIA HHICKC IUTHPOBAHUS"
743 ba3er ganabix OO0 Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuorexa
7.4.4 Basa ganuaeix OO0 "UsgarenscTBo JIans" https://e.lanbook.ru/books
8. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHUE JIUCHUIIJIMHBI (MOAY JIsI)
8.1 7 CrienianbHOE MOMEUICHHE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH 00YYEHUSI, CIy KaIllUMH JIsI IPEICTaBICHIS HHOOPMAIIH OOJBIION ayTUTOPHH:
Habop nemoHCTpanmoHHOTO 0060py0BaHMs (IepeHocHOH): HoyTOyk RUintro — 1 miT.,
MyJIbTUMEIUITHOE BUICOMPOEKINOHHOE 00opynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpaHom — 1
wT.; YueOHo-HarsaHble nocobus — 14 mr.; JlaGopaTopHoe obopynoBanue: MakeTsl
neHTpoOeKHBIX HacocoB trma K, KM, /I, M, B. — 6 mr.; Maxketst oceBoro (tunt O) Hacoca — 1 mrt.;
Makets! norpy>xubsix HacocoB ATH, OIIB — 2 mit.; Maket ctpyiiHoro Hacoca — 1 mr.;
JeiicTByromas Moienb HEHTPOOEKHON HACOCHO! YCTAaHOBKH C YACTOTHBIM IpeoOpa3oBaTeneM,
[IpeIHa3HAYEHHBIX JUIsl CHATUS OCHOBHBIX XapaKTEPUCTUK HAcOCa, a TaK K€ JUISl U3y4EHHs
MapajuIeIbHOTO M MOCIIEI0BATENIFHOTO MPHCOSTUHEHNS IBYX HACOCOB, UCCIIEIOBAHUS TIPOIIECCOB
KaBUTallUH U dHeprocoepexeHus npu paboTe HacocoB. L{udpoBeie MAaHOMETPSI, YIbTPa3ByKOBOH
pacxozomep, aHaJIOroBbIi BakyoMeTp — 1 mr.; MakeTbl pabouyux Kojiec HEHTPOOEKHBIX HACOCOB U
Pa3IMYHBIX THIPABIMYeCKUX MamiH — 10 mT.; MakeT BaKyyMHOTO U BHHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 wit.; Paboune mecta cTyneHToB; Pabodyee mecTo mpemonaBaTes.
8.2 8 CrnenumanbHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEHATI3HPOBAHHON MEOENBI0 M TEXHIYECKIMU

CpelcTBaMH O0yUYEHUs, CITyKaIllMMU [UIS IIPeICTaBIeH s HH(pOopMaIuu Oouibioit ayauropun: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (ieperocHoi): Hoyroyk RUintro — 1 mit., MyTbTUMEIMIHOE
BUICOIPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrt. ¢ 3xpanom — 1 mt.; YuebHO-
HarsIIHBIE Tocoous (26 mt.); JlaboparopHoe 000pyAOBaHHE: MOJENb TPEXKOIBLIEBON
BOJIOTIPOBOJIHOM CETH, 1abopaTopHast ycTaHOBKa «OUHCTKA BOJbBI C TOMOIIbIO YCTAHOBKH 00pPaTHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIe 9acTH CHCTEMBI BHYTPEHHEH KaHaIN3allui ¥ BHYTPSHHETO
BOJZIOIIPOBO/1a», MAKEThI 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIraTEIbHOM, IPEJOXPAHUTEILHON
apMartypsbl, 1a00paTOpHBIH CTEHA A MOHTaXa acOeCTOLIEMEHTHBIX TPYO, 1ab0paTOpHbIi CTeHA AT
MOHTa’ka 4yTYHHBIX TPYO, 1a00paTOPHBII CTEH] IJIsl OOPE3KH U CBAPKH MOJIUIIPONIIICHOBBIX TPYO;
Hocka ? 1 wt.; Paboune mecta ctynenToB; Pabodee MecTo mpenojaBartess.

9. METOMYECKHE YKA3AHMUSA U1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUTIIMHBI (MOAY JIS)

1. Tlonoxenue o Tekymiel arrectanuu odydatommxcs B HUMU [ITAY [OnexkrpoHHbIi pecypce] : (BBEACHO B ISHCTBHE MPUKa30M
nupekropa Nel19 ot 14 urons 2015 1.) / HoBouepk. umx.-menuop. UH-T JJonckoit [AY.- Dnexrpon. gaH. - HoBouepkacck, 2015. —
Pexxum moctyma: http://www.ngma.su
2. TumnoBsle GOPMBI TUTYIIFHBIX JTHCTOB TEKCTOBOH TOKYMEHTAIINH, BRITIOHAEMON CTYyJEHTAMHU B y4eOHOM Tporiecce [ IeKTpOHHBIH
pecypce] : / HoBouepk. nxx.-menuop. uH-T JJonckoit [AY.- Dnexrpon. gaH. - HoBouepkacck, 2015. — Pexxum noctyna:

http://www.ngma.su




3. ITonmoxeHue 0 KypcoBOM IpoekTe (paboTe) o0ydaromuxcs, 0OCBauBAIOIMX 00pa3oBaTeNbHbIe IPO-TPaMMbI OaKalaBpHara,
CIIeIUaJITETa, MATUCTPATYPHI (BBE. B ielicTBUE NpukazoM aupekropa Nel20 ot 14 urons 2015r1.).
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