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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 34
caMocCTOsTebHas paboTa 205
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 8 18 18 18
Hroro ayn. 20 14 34 34 34
KonrakrHas 20 14 34 34 34
pabota
Cawm. pabora 115 90 205 205 205
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 IIK- JI1.1
SHEpreTHYecKoe 000pyI0BaHHE 1.2TIK-1.3 | JI1.2J12.1J13.
HacOCHBIX cTaHIUNA. OCHOBHOE ITK-1.4 T1K- 1
THJIPOMEXaHUYECKOE U 1.5TIK-1.6
SHepreTHyecKkoe 000py10BaHuE [K-1.7
HACOCHBIX CTaHIM: Ha3HAUEHUE,
cocraB. ['padmku cTymeHuaThIit
BOJIONIOTPEOTICHNS M BOAOTIOAAYH,

HHTErpalbHbIi rpaduk
BOJIOTIOTPEOJICHUS ¥ BOJOTIOAAYH.
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, ITK-1.1 IIK- JI1.1
TIPUMEHSIEMBIX B CUCTEMAX 1.2TK-1.3 | JI1.2J12.1J13.
BOJIOCHA0KEHHUS U BOJIOOTBEICHMSI. ITK-1.4 T1K- 1
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 IK-1.1 K- JI1.1
3a00pe BOJIbI HACOCHBIMHU 1.2TIK-1.3 | JI1.2J12.1JI3.
CTaHLHSIMU IEPBOTO NOABEMA. [TK-1.4 TIK- 1
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 ITK-1.1 K- JI1.1
MAIIIMHHOTO 3aJia HACOCHOM 1.2 TIK-1.3 JI1.2J12.1J13.
ctanuuu. [Tonbop pazmepon ITK-1.4 TTK- 1
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 ITK-1.1 IIK- JI1.1
HAIIOPHOTO U BCACBIBAIOIIETO 1.21IK-1.3 JI1.2J12.1J13.
TpyOOIPOBOAOB U UX ITK-1.4 TTK- 1
nuametpsl /TIp/ 1.5 TIK-1.6

MK-1.7

2.7 ITonGop BcrmoMoraTenbHOTO ITK-1.1 K- JI1.1
000pyI0BaHUSI HACOCHOW CTaHIIUH, 1.2TIK-1.3 | JI1.2J12.1J13.
ompeiesieHue pa3MepoB ITK-1.4 TTK- 1
MAaIIMHHOTO 3aJ1a HACOCHOM 1.5TIK-1.6
ctanuun /Tp/ M[K-1.7




2.8 IlocTpoeHue COBMECTHBIX 8 IIK-1.1 ITK- JI1.1
XapaKTePUCTHK HACOCOB U 1.2TIK-1.3 | JI1.2J12.1J13.
TpyOompoBoioB /Cp/ IIK-1.4 TIK- 1

1.5TIK-1.6
[K-1.7

2.9 Ioctpoenue kpuBoit 8 IK-1.1 IIK- JI1.1
TIPOTIOPIIMOHAIILHOCTH, 1.2TIK-1.3 | JI1.2J12.1J13.
OINpEECIICHUE TNaMeTPa [TK-1.4 I1K- 1
o0pe3anHoro pabouero kojeca. 1.5 TIK-1.6
ITocTpoeHue xapakTepuCTHK C IK-1.7
obpe3anHbIM KostecoM. /Cp/

2.10 OmnpeneneHne KOIUIECTBA 10 IK-1.1 IIK- JI1.1
CTYyTIEHEH M MOoAaYu HACOCHOU 1.2 TIK-1.3 JI1.2J12.1J13.
ctannuu /Cp/ I1K-1.4 TIK- 1

1.5TIK-1.6
MK-1.7

2.11 OnpenesneHre yucia HaOPHBIX 8 IK-1.1 IIK- JI1.1
TpyOOIPOBOAOB U UX 1.2TIK-1.3 | JI1.2J12.1J13.
nuametpoB /Cp/ ITK-1.4 TIK- 1

1.5TIK-1.6
[K-1.7

2.12 OmnpezeneHue Haropa HaCOCHBIX 8 IK-1.1 K- JI1.1
YCTaHOBOK, TOJ00p HACOCOB H 1.2TIK-1.3 | JI1.2J12.1JI3.
JIBUTATEJIeH HACOCHOW CTaHIIUN [1K-1.4 TIK- 1
BTOpoOro nogsema /Cp/ 1.5TIK-1.6

[K-1.7

2.13 I'padoananurryeckuit pacyer 12 ITK-1.1 ITK- JI1.1
HaCOCHOM CTaHIIUU. 1.2TIK-1.3 | JI1.2J12.1J13.
I'mppaBnudeckue pacyeTsl I1K-1.4 IIK- 1
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 ITK-1.1 K- JI1.1
HAaCOCOB 1 TPyOOIIPOBOIOB. 1.21K-1.3 | JI1.2J12.1J13.
ITocTpoeHne xapaKTeprucTUK [K-1.4 TIK- 1
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- JI1.1
paboTHI BOZOIPOBOIHBIX 1.2 TIK-1.3 JI1.2J12.1J13.
HACOCHBIX cTaHIMii. OnpenenexHue I1K-1.4 TIK- 1
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- JI1.1
BEIOOP TPY30TIOABEMHOTO 1.2 TIK-1.3 JI1.2J12.1J13.
000pyI0BaHMsI HA HACOCHBIX [K-1.4 TIK- 1
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- JI1.1
IIPOTUBOIIOKAPHBIX HACOCOB. 1.21TIK-1.3 JI1.2J12.1J13.
TeXHUKO-?KOHOMHYECKHE PACUEThI ITK-1.4 TTK- 1
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

1. IIOKA3ATEJIN, KPUTEPUU U LHKAJIbI OUEHWMBAHMA KOMIIETEHIIUN

Onenka copMupoBaHHOCTH KomreTeHInd y ctyaeHToB HUMU JIon’AY u BbICTaBJICHHE OIICHKH MO OTACIBHON TUCIMITIHHE
BEJIETCS CIEeIYIONIM 00pa3oM:

- JUISL CTYZEHTOB OYHOM (POpMBI 00yUIEHHUSI HTOTOBAs! OLIEHKA 110 JUCIHUILIMHE BhICTaBIsAeTcs o 100-6amibHol cucteme, a 3aTeM
NEPEBOJUTCS B OLEHKU «OTIMYHO», «XOPOILOY», «YIOBIETBOPUTEILHOY, KHEYIAOBIETBOPUTEILHOY, «3aUTEHO» U «HE 3aUTCHOY;

- JUISL CTYZEHTOB 3a09HOM M 09HO-3209HOH (popMBI 00yUECHHUS OLIEHUBACTCS M0 MATHOAIIIHHON IITKaIe, OIIEHKAMH «OTIHIHOY,
«XOPOIIO», «YAOBIETBOPUTEIHHOY, «HEYJOBICTBOPUTEIBLHOY; «3aUTECHO) HIIH «HE 3aUTCHOM.

Bricokuii ypoBeHb OCBOECHUS KOMIIETEHLIMH, HTOTOBasI OIICHKA 110 JUCHUIUIMHE «OTIMIHO» WK «3auTeHo» (90-100 Gansos):
TIIyOOKO 1 IPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUYEPITBIBAOIIE, IIOCIICI0BATEIbHO, YETKO M JIOTHYESCKH CTPOIHO ero
M3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHIO C MPAKTHKOI, CBOOOIHO CIIPABIETCS C 33ia9aMHy, BOIPOCAMHU U APYTUMH BHIAMHI
MPUMEHEHUS 3HAaHUH, IPUYEM He 3aTPyTHSIETCS C OTBETOM IIPU BUAOM3MEHEHUH 331aHHUH, HCTIONB3yeT B OTBETE MaTepHall
MOHOTpa(hUUECKON TUTEPATyPBL, IPABUIEHO 0OOCHOBBIBACT IPHHSATOE PELICHHUE, BIAICET PA3HOCTOPOHHUMH HaBBIKAMHU H
MpHUEeMaMH BBITIOHEHHNS TPAKTHIECKHX 3a1ad. CHCTEMHO 1 ITITAHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

[ToBBIIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHINIA, HTOTOBAsI OLICHKA IO AUCIUIUIMHE «XOPOIIOY» W «3auTeHo» (75-89 6amoB):
TBEPJI0 3HAET MaTepHall, FPaMOTHO U MO CYLIECTBY M3JIaraeT ero, He JI0MycKas CyLIeCTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPABIJIHHO MPUMEHSET TEOPSTHUCCKUE TOIOKEHHUS IIPH PEIICHUH MTPAKTHIECKAX BOIIPOCOB M 33/1a4, BJIaIeeT HEOOXOANMBIMHA
HaBBIKAMH ¥ IPHEMaMH UX BITOTHEHH. CHCTEMHO M INTAHOMEPHO paboTaeT B TCUCHHH CEMECTpa.

IToporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHH, UTOTOBAs OIIEHKA 10 JUCLUIIIHHE «yAOBIETBOPUTEIILHOY HIIH «3a4TeHO» (60-74
0asa): IMeeT 3HaHUs TOJIBKO OCHOBHOIO MaTepHaia, HO HE YCBOWII €r0 IeTaleH, JOIyCKaeT HETOYHOCTH, HEAOCTATOUHO
IpaBIIbHBIE (POPMYITHPOBKHU, HApYIIEHHS JJOTHYESCKOI MTOCIEA0BATEIFHOCTH B U3JIOKEHUH POTPAMMHOTO MaTepHaja, HCIBITEIBACT
3aTpyIHEHUS P BHITOJHEHHH IPAKTHIECKUX pabdoT.

TloporoBeiii ypoBeHb OCBOCHUSI KOMIIETCHIMI HE CPOPMHUPOBAH, HTOTOBAsI OL[CHKA MO AUCLHUILTHHE «HEYIOBICTBOPUTEIBHOY» N
«He3auTeHO» (MeHee 60 OaIoB): HEe 3HACT 3HAYNUTEIHHOW YaCTH MPOrPaMMHOTO MaTepuaa, JOIyCKaeT CyIECTBCHHBIC OIIHOKY,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMH BBIITOJTHACT IIpaKTHIecKre padoTsl. Kak mpaBuiio, OeHKa «HEyI0BIETBOPUTEIHHOY




CTaBUTCSA CTYJEHTaM, KOTOPbIE HE MOTYT MPOAOIIKUTE 00ydeHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 10 COOTBETCTBYIOIIEH NHUCIUILINHE.
2. METOJJUYECKWUE MATEPHUAJIbI, OTIPEJIEJISIOLIME ITPOLIETY Pbl OLIEHUBAHW S 3HAHWM, YMEHUI,
HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE 3TATIbI ®OPMUPOBAHU S KOMITETEHIIMIA
OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHUIA, HABBIKOB U (VIJIH) OIBITA ACATEINBHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHXEHUS COPMHUPOBAHHOCTH KOMIIETEHLIUH ONpe/ieIeH B CIIEAYIOIINX JIOKAIbHBIX HOPMaTUBHBIX aKTax:

1. [Tonoxxenue o Tekyuiei arrectanuu 3Hanui oOydatonuxcss B HUMU JITAY (B nelicTByroMIEeH peJaKkium).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTaNH 00YJAOIINXCS IO TIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOIMIEH peqaKiunm).
JIOKyMeHTBI pa3MeleHs! B CBOOOIHOM focTyme Ha opuuuanbaoM caiite HUMU JlorI'AY https://ngma.su/ B pa3nene: ['maBHas
crpanuna/Ceenienus 00 00pazoBaTenbHON oprann3anuy/JIokaabHble HOPMATHBHBIE AKTHI.

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:
- TECTHI WJIH OWJIETHI TS IpoBeneHns mpomexyTodnoro koHTpous (I1K). Xpansarcs B OyMa)kHOM BHI€ Ha COOTBETCTBYOLICH

Kadenpe;

- pa3aensl HHAUBHUYaIbHbIX 3aJaHUH (MIMCBMEHHBIX PadoT) 00yUaromuxcs;
- TOKJIaJl, COOOIICHUE TT0 TEME MPAKTUIECKOTO 3aHSATHS,

- 3aJa4YM U 3aJIaHUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALIMU:
- KOMIUTEKT OMJIETOB IJIst SK3aMeHa/3auera. XpaHUTCs B OyMakHOM BHZE HA COOTBETCTBYIomEH Kadenpe. [lomnexur exeroqHomy
OOHOBIICHHIO U TIEPEYTBEP)KACHNIO. UNCII0 BapnaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE UHCIIA CTYICHTOB Ha 3K3aMeHe/3a4eTe.

7. YAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpHI, COCTaBUTEIH 3arnaBue W3narenscTBO, TOx
JI1.1 |Ilypac I'.H., BonozabopHbie coopyskeHust TOBEPXHOCTHBIX U MOI3eMHbIX Boal: | HoBouepkacck: , 2015,
Banmiokos 10.B. yaeOHOe 1ocodue [[UIs CTYZICHTOB HaIPaBICHU
"TTpupom000yCTPOHCTBO U BOJOIOIB30BaHUE" IPOGUIH
"VH)KeHEpHBIE CUCTEMBI CEJIbCKOX035HCTBCHHOTO
BOJIOCHA0KeHHsI, 0OBOJIHEHHS U BOIOOTBEAEHU"
JI1.2 | BacuieeB A.M., WmkeHepHbIe CHCTEMBI BOTOCHA0KEHUS W BOJIOOTBEICHHS Hosouepkacck: , 2016,
Onneitauk P.A. yaebHOe mocoOue At CTYACHTOB U MarlcTPOB HAIIPaBICHUS
"IIpupoaoo0ycTpoiicTBO U BOOIOIB30BaHKE"
7.1.2. JlonoiHUTEIbHAS JIUTEPATYpPa
ABTODBI, COCTAaBHTEITH 3arnaBue U3narenbcTBO, roj
JI2.1 |IlypacT.H., BoznozabopHbie coopyskeHHs TOBEPXHOCTHBIX U MOA3eMHBIX Boj: | HoBouepkacck, 2015,
Bbanmarokos 10.B. y4eOHOe Mocodue [JIs CTyACHTOB HAaNPaBICHHUS http://biblio.dongau.ru/MegaPr
"TIpnpom00o0yCTPOHCTBO M BOJIOIIOIB30BaHNE" IPOQHIH oNIMI/UserEntry?
"MHXeHepHBIE CUCTEMBI CeJIbCKOX03SHCTBEHHOTO Action=Link FindDoc&id=16
BOJIOCHA0KEHHsI, 0OOBOJIHEHHS U BOIOOTBEAEHU" 960&idb=0
7.1.3. MeTonnueckue pa3padoTKu
ABTODBI, COCTABHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 |Camycs O. P., BonocnabxeHne U BOIOOTBEICHHE C OCHOBAMH THAPABIHKH: Mocksa ; bepnun: {upexr-
OBcsaanukoB B. M., y4eOHoe mocooue Menua, 2014,
Konnpatees A. C. https://biblioclub.ru/index.php?
page=book&id=253622
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeT"
7.2.1 oduuuansueii caiit HUMU ¢ goctynom B WWWw.ngma.su
AIIEKTPOHHYIO OUOIHOTEKY
7.2.2 Poccwuiickas rocymapcTBeHHas OMOIHO- Teka (hoHT https://www.rsl.ru/
JJIEKTPOHHBIX JIOKYMEHTOB)
7.2.3 CrnpasouHas cuctema «KOHCYIBTaHT ILTIOCY» Cornamenue OVS nns pemenuii ES #V2162234
7.2.4 Enunoe okHO pocTymna k o0pa3zoBaresbHBIM pecypcaM. | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznen «BoaHoe x0351cTBO»
7.2.5 Becrnarnas 6ubmanorexa 'OCToB u cTaHAAPTOB http://www.tehlit.ru/index.htm
Poccun
7.2.6 [MopTan y4eOHUKOB 1 AUCCEpTAIUI https://scicenter.online/
7.2.7 Tectupytomas cucrema «IIpodeccronan CBHUIETENHCTBO O PETUCTPAIIUH SJIEKTPOHHOTO pecypca Ne
18999 ot 14.03.2013 r. UHCTUTYT Hay4yHOU U
nenarorudeckoit nHpopmarmu PAO (6eccpouHo).




7.2.8

[Iporpammuast cucrema Juist 0OHApPY>KEHHS TEKCTOBBIX
3aMMCTBOBAHHUI B y4eOHBIX U HAYYHBIX paboTax
«Antumnaruat. BY3» Bepcun 3.3»; Ilporpammuoe
obecneuenne «MOyiIb TOUCKA TEKCTOBBIX
3anMCTBOBaHM «OObeIUHEHHAS KOJUIEKIIHAS

JIunien3uonHsIit Jorosop Ne 1446 ot 03.02.2020 r. AO
«Antumnaruat (¢ 03.02.2019 r. mo 03.02.2020 r.).

7.3 IlepevyeHs MPOrpaMMHOr0 oGecTieYeHUs

7.3.1 Pacuér cnekrpa cTanMoHapHbIX peKUMOB TEUEHHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTPALIMM IPOTrpaMM
BOIBI B Tpanenen1ajJbHbIX KaHallaX u s OBM Ne 2012614736
notkax» (JIOTPA.nws)
7.3.2 IIporpamMma MoznenUpOBaHMs IPOLECCOB YIPABICHUS CBUIETENBCTBO O FOCYJAPCTBEHHON PETUCTPAliMy IPOrpaMM
BOJIOpACHIpPEICIIEHUEM C HCIIOIB30BAHUEM JIOKAIBHBIX mist OBM Ne 2011613468
PEryJIATOPOB YPOBHEW M PACXOIOB BOJIBI
7.3.3 Autodesk Academic Resource Center (Autocad 2022, CornamnieHue o MpeI0CTaBICHUH JTUIICH3UN W OKa3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 1. Autodesk Academic Resource Center
7.3.4 "YmHas Boga" Ilporpamma npenHazHayeHa Jist YcnoBust UCIIOJIB30BaHUS IPOrpaMMbl «YMHas Bo1a»
MIPOEKTUPOBAHHUS CHCTEM BHYTPEHHET0 BOJIOMPOBO/IA Pen. 1.0 o1 01.07.2021 r OO0 «AMCUTEK»
W KaHAJIH3aI[IH
7.3.5 I'mapocucrema CBHUIETENHCTBO O MpeocTaBieHuy JuneHsnn Nel1282/HST
ot 9.11.2021 OO0 HTTII TpybomnpoBox
7.3.6 AdobeAcrobatReader DC JIutieH3nOHHBII JOrOBOp HA MPOrpaMMHOE OOecTIeueHHe JUIs
MepPCOHANBHBIX KOMITbIoTEpOoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.7 Opera
7.3.8 Googl Chrome
739 Yandex browser
7.3.10 7-Zip
7.3.11 [IporpamMmHast cucteMa Jiisi OOHapyKeHUsI TEKCTOBBIX | JImmeH3uoHHbIH moroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBAHUH B y4eOHBIX U HAYYIHBIX paboTax «AHTHIUTATHAT
«Antunnaruar. BY3» (uarepuer-sepcus);Monynb
«IIporpaMMHBI KOMIUIEKC IIOMCKa TEKCTOBBIX
3aMMCTBOBAHMH B OTKPBITHIX HCTOYHHUKAX CETH
WHTEPHET
7.3.12 MS Windows XP,7,8, 8.1, 10; Cyb6nuuen3unonnsiid gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
7.3.13 MS Office professional; Cyo0nuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitm»
7.3.14 Visual Studio Community IMpenocraBnsercs GecruiaTHO
7.3.15 Microsoft Teams Ipenocrasnsercs GecruiaTHO
7.4 IlepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 bazer manaeix OO0 "Tpecc-Mupopm" (KoHCynpTaHT https://www.consultant.ru
+)
7.4.2 Bbaser manaeix OO0 "PernonansHbIH
WH()OPMALMOHHBIA HHICKC IUTHPOBAHU"
743 basbr nanabix OO0 Hayunas anekTpoHHas http://elibrary.ru/
OoubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOIYJIS)
8.1 7 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0O M TEXHIYECKIMI

cpeacTBaMy 00yUYeHHsI, CITy>KAIIUMH IS PeACTaBICHUs HHPOPMaLUU OOJBIION ay JUTOPUH:
Habop neMoHCTpalimoHHOTo 000pynoBaHus (mepeHocHoi): HoyToyk RUintro — 1 miT.,
MyJbTHMEMIHOE BUICONPOCKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mT. ¢ sxpanoM — 1
mrT.; YueOHO-HamIAaHbIe mocobust — 14 mr.; JlabopaTtopHoe obopynoBaHue: MakeTsl
neHTpoOexxHbIX HacocoB tuma K, KM, /I, M, B. — 6 mr.; Maxkets! oceBoro (tun O) Hacoca — | mr.;
MakeTsl norpysxubsix Hacocop ATH, OIIB — 2 mit.; Maket crpyiiHoro Hacoca — 1 mr.;
JeiicTByromas MoIeNb IIEHTPOOEKHON HACOCHO! YCTAaHOBKH C YaCTOTHBIM MpeoOpa3oBaTelieMm,
MIpeIHa3HAYCHHBIX ISl CHATHSI OCHOBHBIX XapaKTePUCTUK HACOCA, & TaK XK ISl U3yUeHHs
NapajuIeNIbHOrO U MOCIEI0BATENILHOIO MPHCOEIMHEHNUS IBYX HACOCOB, UCCIIEI0OBAHUS POLIECCOB
KaBHTAIlUH U SHeprocoepekeHus IpHu paboTe HacocoB. L{ndppoBeie MaHOMETPEI, YITBTPa3ByKOBOH
pacxozomep, aHAIOTOBEIH BakyoMeTp — 1 mT.; MakeThl paboumx KoJiec HEHTPOOESIKHBIX HACOCOB H
Pa3IMYHBIX THIpaBIMYecKuX MamuH — 10 mT.; MakeT BakyyMHOTO U BHHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 wt.; Paboune Mecta crynento; Pabouee MecTo mpermogaBaTeds.




8.2

8 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEHAT3UPOBAHHON MEOENBI0 U TEXHHYECKUMU
cpelcTBaMH O0yUYEHUs, CITyKaIlllMMU [UIS IIpeICTaBIeH s MHpOpMaIuu Oouibioit ayauropun: Habop
JEMOHCTPAIMOHHOTO 000pyAoBaHus (ieperocHoi): Hoyroyk RUintro — 1 mt., MynsTHMEIWIHOE
BUICOIIPOCKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrt. ¢ 3xpanom — 1 mt.; YuebHo-
HarsIIHBIE Tocoous (26 mrt.); JlaboparopHoe 000pyAOBaHHE: MOJENb TPEXKOIBIEBON
BOJIOTIPOBOJIHOM CETH, 1abopaTopHast ycTaHOBKa «OUHCTKA BOJBI C TOMOIIbIO YCTAHOBKH 00pPaTHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIe 9acTH CHCTEMBI BHYTPEHHEH KaHAIN3aIlui ¥ BHYTPEHHETO
BOJZIOIIPOBO/a», MAKEThI 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIraTeIbHOM, IPEJOXPAHUTEILHON
apMaTypbl, 1a00PaTOPHbINA CTEH/ Il MOHTaXa acOeCTOIIEMEHTHBIX TPYO, 1a00paTOPHBII CTEH] IS
MOHTaXa YyTYHHBIX TPYO, TaO0paTOPHEIA CTEHN JUII OOPE3KH M CBAPKH ITOJIUIIPOIHICHOBHIX TPYO;
Hocka ? 1 wt.; Paboune mecta ctyneHToB; Pabodee MecTo mpenojaBaTess.

9. METOUMYECKHE YKA3AHUA U1 OBYYAIOIIUXCS ITIO OCBOEHUIO JUCHUTIITUHBI (MOAY JIS)

1. Tlonoxenue o Tekymien arrectanuu odydatommxcs B HUMU [ITAY [OnexkrpoHHbIii pecypce] : (BBEACHO B ASHCTBHE MPUKa30M
nupekropa Nel19 or 14 utons 2015 r.) / HoBouepk. unx.-menuop. uH-T JJonckoit [AY .- Dnekrpon. naH. - HoBouepkacck, 2015. —
Pexxum mocrtyma: http://www.ngma.su

2. TunoBele GOPMBI TUTYJIFHBIX THCTOB TEKCTOBOH JTOKYMEHTAIINH, BBITIOJHAEMON CTyJEHTAMHU B y4eOHOM Tporecce [ IeKTpOHHBIH
pecypc] : / HoBouepk. umk.-menuop. ue-T JloHckoit 'AY .- Dnexrpon. gaH. - HoBouepkacck, 2015. — Pexxum poctyna:
http://www.ngma.su

3. ITomoxeHue 0 KypcoBOM IIpoekTe (padoTe) 00yJaromuxcs, OCBanBAIONINX 00pa3oBaTeNbHBIe IPO-TPaMMbI OaKalaBpHara,
CIEIIAINTETa, MAarUCTPaTypsl (BBEA. B AelicTBUe mpuka3oM aupekropa Nel20 ot 14 mroms 2015r.).




