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1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
MPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO PABOTY

6 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE!
ayJUTOPHBIE 3aHATUS 36
caMocCTOsTebHas paboTa 167
4aCOB Ha KOHTPOJIb 13
PacnipenesieHre 4acoB JUCHUIIMHBI 10 KypcaM
Kypc 1 2
Hroro
Bup 3anarui v |PI| VI PIT
Jlexiuu 6 6 6 12 6
JlabopatopHbie 4 4 4 4
IIpaxruueckue 10 10 14 20 14
Hroro ayn. 20 16 24 36 24
KonrakrHas 20 16 24 36 24
pabota
Cawm. pabora 79 88 161 167 161
Yacsl Ha 9 4 13 13 13
KOHTPOJb
Hroro 108 108 198 216 198
Bunb! koHTpOIIA Ha Kypcax:
OK3aMeH 1 ceMecTp
Kypcoas pabota 1 CeMeCTp
3auer 2 ceMecTp
Kypcosoii npoexr 2 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITIJINHBI (MOAYJIS1)

3. MECTO JUCHUTIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

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. KOMIIETEHIIMH OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJILbTATE OCBOEHHUS JUCLIUILIMHBI
(MOJY.JIS)

IIK-1 : Crioco6en ¢popmMyInpoBaTH HEJIH U 321a4H HCCIeI0BAHN, MPUMEHSTh 3HAHUA 0 METOaX HCCJIeJOBAHUS MPHU
H3y4YeHHMH NPHPOAHBIX IPOLECCOB, IPHU 00C/1eI0BAHMM, IKCIIEPTH3e U MOHUTOPHHIE COCTOSIHUSI IPUPOAHBIX 00bEKTOB,
00bEeKTOB BOTOCHA0KEHHS U BOJOOTBEIEHHS U BJIUSIHUS HA OKPY/KAIOUIYI0 CPely AHTPONOreHHOIi 1esiTeIbHOCTH

[1K-1.1 : 3naer opranu3aunoHHble GOPMBI U CTPYKTYPY YIPaBICHUS HAYYHBIMU HC-CJIEJOBAaHUSIMHU, B TOCY/IapPCTBEHHBIX U
YaCTHBIX HAYYHO-HCCIIE0BATEIILCKUX OPraHU3alsIX U prupMax, JOJKHOCTHBIE 0053aHHOCTH HayYHBIX paOOTHHUKOB, ITO-PSIOK
OpraHM3aIM{ IIPOSKTUPOBAHUS U N3bICKAHUH

ITK-1.2 : YMeer pa3pabaTsiBaTh IUIAHBI H TEXHHYCCKUE 3a/IAHUS HA HAYYHO-HCCIICIOBATENILCKIE H OMBITHO-KOHCTPYKTOPCKHUE
paboThl

I1K-1.3 : Biageer HaBbIKAMU UCIIOJIB30BAHUSI METOJUK OTOOpA 1 OLEHKH WHHOBA-IIMOHHBIX POEKTOB, OIICHKH
OPHEHTHPOBOYHOM (P (PEKTUBHOCTH HAYYHO-NUCCIIEI0BATEIBCKIX U ONBITHO-KOHCTPYKTOPCKUX PadOT AJ1sl 00BEKTOB
IPUPO1000yCTPONCTBA M BOJIOTIOIB30Ba-HUS

IIK-2 : Cnioco0eH npoBOIMTH MOMCK, MOJIyYeHUue, 00padoTKY U aHAJM3 JAHHBIX M0J1eBbIX U J1a00PaTOPHBIX HcCiIe]0BaHMIl,
00cJIeI0BaAHUIA, JKCTIEPTU3HI 1 MOHUTOPHHTA 00HEKTOB BOJOCHAOKEHHSI U BOTOOTBEIeHUSI

[IK-2.1 : 3HaeT OCHOBHBIE METOIBI U3yUEHHS CII0KHBIX CHCTEM B 00JIACTH IPUPO-T000YCTPONCTBA U BOJOIIOIB30BAHMUS

[IK-2.2 : YMeeT npUMEHATh OCHOBHBIC U/IEH M METOABI INIAHUPOBAHUS SKCIIEPUMEHTA

I1K-2.3 : Biageet HaBBIKAMH IIOCTPOCHHUS MATEMaTHIECCKUX MOJICNICH 1 UICHTH(U-KAIU HX TapaMEeTPOB, TIOCTAHOBKH H
MIPOBEICHUS SKCIIEPIMEHTOB, cOopa, 00-pabOTKH 1 aHAIH3a PE3YIHTaTOB IKCIIE-PHMEHTOB

ITK-4 : Crioco0eH BbINOJIHATHL KOMIIOHOBOYHBIE PELICHHs COOPYKEHUH 0YMCTKH CTOYHBIX BO/, BLINOJHATL pacyeThbl U
BBIOOP 000pY/10BaHMS H APMATYPbI

IIK-4.1 : 3naer COBPEMCHHBIC TCXHUYCCKUEC U TCXHOJIOTUYCCKUE PCHICHUS CO3JaHU COOpy)KCHI/Iﬁ OYHUCTKH CTOYHBIX BOJ

1IK-4.2 : 3naer METOAbI MHKCHCPHBIX paC‘IéTOB, HeO6XOJlI/IMLIe JUTA IPOCKTUPOBAHUA COOpy)KeHI/Iﬁ OYHCTKH CTOYHBIX BOJ{

ITK-4.3 : YMeer onpeessath HEOOX0ANMOE i BCIIOMOTATEIbHOE TEXHUIECKOE U TEXHOJIOTHYECKOe 000PYI0BaHHE COOPYIKCHHUIT
OYHUCTKH CTOYHBIX BOJI

[TIK-4.4 : YMmeeT pacCUUTHIBATh TEXHOJIOTUIECKUE U TEXHUUECKUE PEIICHUS TUHUKM OYMCTKA BOJIBI U 00pabOTKH ocaaka

[IK-4.6 : YMmeer onpenensaTs CucTeMy cOopa U OTBOJIa CTOYHBIX BOJ, 00EM CTOYHBIX BOJ, KOHIICHTPALIMIO UX 3arpsA3HEHU,
crocoOBI IpeBapUTEIFHON OYHCTKH, IPUMEHIEMBIE PeareHTsl, 000pyI0BaHNE U allapaTypy

[IK-4.7 : Bnanmeet HaBBIKaMH pacdy€Ta M ONPEACICHNS OCHOBHBIX MTAPaMETPOB COOPYKEHUH OUYNCTKA CTOYHBIX BOJ

[1IK-4.8 : Bnageer HaBbIKaMU ONPEAEIICHUSI OCHOBHBIX KOHCTPYKTUBHBIX U1 KOMIIOHOBOUHBIX PEILIEHUN COOPYKEHUI OUMCTKU
CTOYHBIX BOJI

ITIK-5 : Cnioco0eH pazpadaTbiBaTh TEXHOJIOTHYECKHE H KOHCTPYKTHBHbIC PEIICHUsI COOPYKeHH I BOJOIOAT0TOBKH 1
B0/103200PHBIX COOPY KEHHUIH

[1K-5.1 : 3Haer npaBuiIa NPUMEHEHHUS IPOTPAMMHBIX CPEJICTB AJIs pa3pabOTKH KOHCTPYKTUBHOM CXEMBI 1 OCHOBHBIX
TEXHOJIOTHYECKHUX PEIICHUH COOPYKEHNH BOIOTIOTOTOBKH 1 BOI03a00PHBIX COOPY KEHHUH




I1K-5.2 : 3naer TpeOOBaHMs HOPMATHBHBIX TPABOBBIX AKTOB B c(pepe TEXHMUECKOTO PEryIMPOBAHMS M CTAHAAPTU3AINH K
BapuaHTaM TEXHOJOTUYECKUX M KOHCTPYKTHBHBIX PEIICHHI COOPY>KECHNH BOIOIIOATOTOBKH U BO03a00PHBIX COOPY>KEHUH

[IK-5.3 : 3HaeT cocTaB MCXOAHBIX JAHHBIX T Pa3paO0TKU MPOESKTHON TOKyMEHTAIIMH COOPYKEHHIA BOJIOTIOATOTOBKH U
B0J103200PHBIX COOPYKECHUH

[IK-5.4 : YMeer BBIOMpATh TEXHHYCCKUE TAHHBIC U ONIPEENIATh BAPUAHTHI BO3MOXKHBIX PEIICHUI KOHCTPYKTUBHOU CXEMBI
COOpPYKEHUI BOJOTIOATOTOBKU M BOJI03a00PHBIX COOPYKEHHIMA

[IK-5.5 : Ymeer onpenenste TpeOOBaHMS K 00beMaM M COCTaBY MCXOAHBIX JAHHBIX ISl pa3pabOTKU MPOEKTHON JIOKYMEHTAIUU
COOpYXEHUH BOJONOATOTOBKH M BOJJ03a00PHBIX COOPYKEHHUIT B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOT0 00bEKTa

I1K-5.6 : Biageer HaBbIkaMu cOOpa CBEACHHH O CYILECTBYIOUIMX M IPOSKTHPYEMBIX 00bEKTaX C IPUMEHEHUEM COOPYIKEHHIA
BOJIOTIOJITOTOBKH ¥ BOJI03a00PHBIX COOPYKEHUH

IIK-5.7 : Bnameet HaBsikaMu (DOPMUPOBAHUS BAPUAHTOB MPOCKTHBIX PEIICHHI COOPYKEHHI BOIOIIOATOTOBKA M BOI03a00PHBIX
COOpYXKEHUU

IIK-6 : CniocodeH pa3padaTbiBaTh KOMIIOHOBOYHbBIE PellIeHHsI HACOCHBIX CTAHLMI CMCTeM BOJOCHAOKEHUST U
BOJI00TBEIeHUS], IPOBOIUTH PAacUeThl H BHIOOP 000pPYIOBAHHS U apMATYPBI

[IK-6.1 : 3HaeT HOPMATHBHO-TEXHIHYECKYIO TOKYMEHTAIIHIO IO BOJOCHA0KEHHUIO H BOJIOOTBEICHHIO

I1K-6.2 : 3naet npodeccnoHaIbHBIE KOMIIBIOTEPHBIE IPOTPaMMHBIE CPEZCTBA, HEOOXOJUMBIE JUIS IPOSKTHPOBAHMUS HACOCHBIX
CTaHIMHA CHCTEM BOAOCHAOXKEHUS U BOZOOTBEICHUS

I1K-6.3 : 3naer COBPEMCHHOC O60pyHOBaHI/Ie 1 TCXHOJIOTUYCCKUE PCUHICHUSA HACOCHBIX CTaHHI/Iﬁ CHCTEM BO,HOCHEIG)KGHI/ISI n
BOJOOTBCACHUA

[1K-6.4 : YMeeT npuMeHsaTh npodeccroHanbHble KOMIIBIOTEPHBIE CPEZCTBA ISl pa3paboTKH IPOEKTHOH U padoueit
JIOKyMEHTallU! HACOCHBIX CTaHLIUI

ITK-6.5 : YMeer onpe/essath HEOOX0ANMOE OCHOBHOE U BCIIOMOTATEIbHOE TEXHHYECKOE M TEXHOIOTHYECKoe 000py10BaHIHE
HACOCHBIX CTAHIIUH CUCTEM BOJIOCHAGKEHHS M BOJIOOTBEICHHS

ITK-6.6 : YMeer pa3pabarbiBaTh U MPEICTABIISATh NPE3SHTAIIMOHHBIE MATEPHAIIBI IO TIPOEKTY HACOCHBIX CTAHLIU

[TIK-6.7 : YMeeT 000CHOBBIBATh IPUHATHIE MPOESKTHBIE PEIICHNST HACOCHBIX CTAHIINN

[1K-6.8 : BnameeT HaBBIKaMH BBITIOJIHEHHSI PAacYETOB, aHAJIN3a BAPHAHTOB U OTIPEIEICHUS OCHOBHOTO M BCIIOMOTaTEIHHOTO
000pynOBaHUsl, HEOOXOJMMOTO JUIs IIPOEKTUPYEMBIX HACOCHBIX CTAHIIMN CHCTEM BOJAOCHA0KEHUSI U BOJLOOTBEICHUS

[IK-6.9 : BnanmeeT HaBBIKAMH OTIPEIEICHUS TEXHOJIOTHYECKUX M TEXHHYECKAX PEIICHHH HACOCHBIX CTAHIINI CHCTEM
BOJIOCHA0KEHUS, BKITIOYasi KOHCTPYKTHBHBIE U KOMIIOHOBOYHBIE PEIICHUS

IIK-7 : Cioco0eH pyKoBOAMTD: 0T1€J10M BOAONO0Jb30BAHUS CJIYKOBI IKCILIYATALIMU MEJIHOPATHBHBIX CHCTEM; HACOCHOI
CTaHIUel CIIY:KObI IKCIUIYaTAUU MeJUOPATHBHBIX CHCTEM

[IK-7.1 : 3HaeT cxeMbl KOMMYHUKAIIUH HACOCHOM CTaHIIMHU, CXEMBI PACIOJIOKECHHUS TPYOOIIPOBOIOB C YCTAHOBJICHHOW apMaTypoit
1 KOMIICHCUPYIOIIAMH YCTPOUCTBAMH

I1K-7.2 : 3HaeT ycTpONCTBO U MpaBUIIa SKCIUTyaTallMd KOHTPOJIbHO-U3MEPHUTENBHBIX TPUOOPOB U CPEJCTB aBTOMATHKH

I1K-7.3 : YMeeT coBepIIEHCTBOBATh HOBBIE TEXHOJIOTHH M METO/IbI TIOBBIIIEHHs 3 (heKTUBHOCTH pabOThl HACOCHOM CTaHIMK

I1K-7.4 : YMeeT paccuuThIBaTh lapaMeTphl BOJI03a00pa 1 BOAOIOIA4H1, BOJHOTO PEXXHUMa MO JIaHHBIM THIPOMETPUYECKOTO
o0opynoBaHus U IPHOOPOB

IIK-7.5 : Bnageet HaBbIKaMu 00€CIIEYeHHsI CBOEBPEMEHHOTO TIPOBEACHUS TIIAHOBO-TIPEAYITPEIUTETHHOTO M KA TATHBHOTO
pemMoHTa 000pyIOBaHUSA

[IK-7.6 : Bnanmeet HaBBIKaMu 00eCTICUSHHS COOTIOICHHUS TEXHOIOTHIECKOTO pekuMa paboThl HACOCHOW CTaHITUHI

[IK-7.7 : BnanmeeT HaBBIKAaMH OpTraHU3aIMK PadOT 110 3200y, yUeTy, paclpeIesIeHHIO U T0Jaue BOIBI B COOTBETCTBUH C
YCTaHOBJICHHBIM TJTAHOM BOJIOIIOJIB30BAHUS U KOHTPOJIb UX BBITOIHEHHUS

5. CTPYKTYPA U COOEP)KAHUE JUCHUILITHHBI (MOAY JIS)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | HacoB | Unaukaropsl | Jlutepatrypa | Hurepaxr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHSA/ Kypc

Pazpen 1. Kypc 1




1.1

Oco0EHHOCTH MAIIMHHOTO
BOJIONIOIBLEMA B BOJOCHAOKEHUH U
BOJIOOTBEICHHH.

3HaueHne MEXaHUIECKOTO
BOJIONIOIBEMA B BOJIOCHAOKEHUHU U
kaHanmu3armu. Kinaccuduxarust
BOJIOIOIEEMHHUKOB, 00BEMHO-
BBITECHUTENBHEIX U
JTMHAMHAYECKUX HaCOCOB,
OCHOBHBIC pabo4re mapamMeTphl
HAacoca ¥ HACOCHOM YCTaHOBKH.
/JIex/

I1K-4.1 K-
4.6 I1IK-4.7
IK-1.1 ITK-
1.21IK-1.3
IK-2.1

J1.1
JI1.2J12.1J13.
1
012233

1.2

HacocHrble cTanum
BOJIOCHAOKEHMS.
TI'unporexunueckuii y3en
COOPYXEHUI MallTMHHOTO
Bogoroabema. Oco0eHHOCTH
MIPOSKTUPOBAHHS HACOCHBIX
CTaHIMH BOIOCHAOKEHHS.
Knaccudurkanus HacOCHBIX
CTaHIMH BOJOCHAOKEHMS.
IlepenBuxHBIE HACOCHBIE
cranuuu. Knaccuduxarms
BOJIOTIPUEMHBIX COOPYKECHHM.
Oco0OeHHOCTH KOHCTPYKIUH U
METOJIMKa pacueTa BOJOTPHUEMHBIX
coopyxeHuil. Tunsl 30aHui
HACOCHBIX CTaHIIUH
BoslocHaOXeHMs. OnpesiesieHne
OTMETKU YCTaHOBKH Hacoca u
MIPUHSATHE TUTIA 3JaHUSI HACOCHOM
ctaniuu. OnpeiereHne MIaHOBbIX
Y BBICOTHBIX Pa3MepOB 3aHUSI.
KoHcTpykius Hag3zeMHON 1
MOJI3EMHOM YaCTH 3/IaHHA.
OCHOBHOE U BCLIOMOTaTEIbHOE

000pyI0BaHHE HACOCHOW CTaHIIMH.

TpyOonpoBoAbI HACOCHOH
CTaHIIUH.

/JTex/

I1K-4.1 IIK-
4.6 1IK-4.7
IK-1.1 IIK-
1.2TIK-1.3
IK-2.1

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

1.3

HacocHrble cTanin
BomooTBeneHus. Knaccngukanus
HACOCHBIX CTaHITUH
BozooTrBeneHus. IlpoexrupoBanue
31aHUsA HACOCHOM CTaHIIUU
BozooTBeeHus1. Onpesenenue
TIJIAHOBBIX M BBICOTHBIX Pa3MEPOB
3nanusa. KoHcTpykuus Haa3zeMHON
M TIOJI3€MHOM YaCTH 3/1aHHs.
OCHOBHOE 1 BCIIOMOTaTEIHLHOE
000pyI0BaHNE HACOCHOHN CTAHIIHU.
TpyOonpoBoibl HACOCHOH
CTaHIUH.

/Jex/

I1K-4.1 K-
4.6 T1IK-4.7
IK-1.1 ITK-
1.21IK-1.3
IK-2.1

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

1.4

Krnaccumkanus HacocoB u
BOJIOTIOIbEMHBIX MAIIHH MO
Pa3INYHBIM IPU3HAKAM.
OCHOBHBIE TTapaMeTpPhI HACOCOB:
nojava, Harop, MoJie3Has u
oTpeodsieMast MOLIHOCTB,
KO3(PHUIHEHT MOIE3HOTO
nevicteus. [Tpubopsr s
N3MEepeHHs TapaMeTpoB Hacoca.
OGJacTh IPIMEHEHNUS HACOCOB
pa3nuaHbIX THIOB. /T1p/

IK-4.1 IIK-
4.6 I1IK-4.7
ITK-1.1 K-
1.2 IK-1.3
IK-2.1

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




1.5 CxeMbI HACOCHBIX YCTaHOBOK : C I1K-4.1 K- J1.1
TIOJIOKUTEIILHOW U OTPHUIIATEIbHON 4.6 [IK-4.7 | JI1.2J12.1J13.
BBICOTAaMU BCACHIBAHHUS. [IK-1.1 IIK- 1
Onpexenenue Hamopa Hacoca 1Mo 1.21TIK-1.3
MOKa3aHUSIM U3MEPUTEIIbHBIX MK-2.1
nipubopos. /TIp/

1.6 OrnpeneneHne pacueTHbIX [1K-4.1 TIK- JI1.1
3HauUEHUH M0Jjauy U Haropa 4.6 TIK-4.7 JI1.2J12.1J13.
HacocHo# cranimu /I1p/ I1K-1.1 TIK- 1

1.2 TIK-1.3
MK-2.1

1.7 OmnpeneneHre OTMETKH YCTaHOBKU [1K-4.1 TIK- JI1.1
Hacoca U NpUHATHE TUINA 3/1aHus 4.6 T1IK-4.7 JI1.2J12.1J13.
HacocHo# cranimu /TIp/ IIK-1.1 TIK- 1

1.2 TIK-1.3
MK-2.1
1.8 Pacuér u npoexrupoBaHue 31aHUSA [K-4.1 IIK- JI1.1
HacocHoU cranuuu /IIp/ 4.6 1IK-4.7 | JI1.2J12.1J13.
IK-1.1 IIK- 1
1.2 TIK-1.3
[K-2.1

1.9 W3ydenune KOHCTPYKUUH U ITK-4.1 K- JI1.1 TK-2
TIPUHIIUIIA JEHCTBHS 4.6 I[IK-4.7 | JI1.2J12.1JI3.
[IEHTPOOEIKHBIX HACOCOB THIIA IIK-1.1 TIK- 1
«K», «kKMy, «I» 1 «B» /J1ad/ 1.2 TIK-1.3

[K-2.1

1.10 HcnbiTanne neHTpoOe)HBIX I1K-4.1 T1K- JI1.1 TK-2
HACOCOB IIPU II0CJIEJ0BATENBLHOM U 4.6 IIK-4.7 | JI1.2J12.1J13.
NapajuIeIbHOM ITOAKIIOYEHUH Ha IIK-1.1 ITK- 1
001111 HAITOPHEIN TPYOONIPOBO 1 1.2 TIK-1.3
TIOCTPOEHHE PACXOJHO-HATIOPHOU [K-2.1
xapakrepuctuiku Q-H /J1ab/

1.11 OCHOBHBIE TapaMeTpPhl PadOTHI [1K-4.1 I1K- JI1.1
Hacoca. ['eomerpuueckas u 4.6 IIK-4.7 | JI1.2J12.1J13.
BaKyyMMETpHUYECKasi BBICOTA ITK-1.1 K- 1
BcachIBaHMs Hacoca. Kapuranusi. 1.2TIK-1.3
Meps! 60pbOBI ¢ KaBUTAIHEH. IK-2.1

CxeMbl HACOCHBIX YCTaHOBOK C
TIOJIOKHUTEIILHON U OTPHULIATEIHHON
BBICOTO BcachiBaHus. Hamop
HAcoca U HACOCHOM yCTaHOBKH.
BnusiHue 4acTOTHI BpallleHus Ha
XapaKTepUCTUKY Hacoca. [lepecuér
XapaKTepUCTUKU Ha HOBYIO
4yacToTy BpaiueHus. Teopus
HacocoB. OCHOBHOE ypaBHEHHE
BpaIaTeIbHO-JIOMACTHBIX
HacocoB. BiausHue yria
YCTaHOBKH JIONATOK pabovero
KoJIeca Ha Harop Hacoca.
Teoperuueckas U IpaKTu4ecKast
rojiaya Hacoca. 3aBUCUMOCTh
Haropa IeHTPOoOSKHOTO Hacoca OT
ero nogaun. OceBoe JaBlicHUE,
0CEBOM C/BUT B IICHTPOOEKHBIX
Hacocax u Mepbl 00pPbOBI C HAM.
CoBmecTHas paboTa Hacoca U
TpyOonpoBoaa. Pabouas Touka
Hacoca. CriocoOBl perympoBaHust
monaun. [lapaniensHas n
IoceoBaTeNsHas pabora
HAcoOCOB Ha OAMH TPYOOIPOBO/I.
3aKOHBI IPONOPLUOHATBHOCTU U
nx npumenenne. /Cp/




1.12

Teopust HacocoB. OCHOBHOE
ypaBHEHHE BPAILATEIILHO-
JIOIIACTHBIX HAcOCOB. BimsHue
yTJla yCTaHOBKH JIOMATOK pabodero
KoJIeca Ha Harop Hacoca.
Teopernueckast 1 npakTH4IecKast
1ojla4ya Hacoca. 3aBUCUMOCTb
HAaropa LEeHTPOOEKHOTO Hacoca OT
ero noxaun. OceBoe faBICHIE,
OCEBOI1 CABUT B IIEHTPOOESIKHBIX
HAcocax ¥ MepsI 00PBOBI ¢ HAM.
CoBmecTHast paboTa Hacoca U
TpyOonpoBoaa. Pabovas Touka
Hacoca. CriocoOBI peryupoBaHus
noaauu. [lapannensHas u
TociieJoBaTelNbHast padbora
HACOCOB Ha OJIMH TPyOOIPOBOI.
3aKOHBI IPONOPIUOHATBHOCTH U
UX NPUMEHEHHE.

/Cp/

10

I1K-4.1 K-
4.6 I1IK-4.7
IK-1.1 ITK-
1.21IK-1.3
IK-2.1

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

1.13

KaBuraius B JJOMacTHBIX HacOCax:
MTOHSITHE, IPUYNHBI
BO3HUKHOBEHUSI, BO3JICHCTBHS HA
Jeranu u paboTy Hacoca. Mepbl
0GOpBOBI C BOBHUKHOBCHHUEM H
MTOCJICAICTBUSIMU KABUTAIIUH B
JIOTIACTHBIX HACOCaX.
KaButanoHHbIE HCIIBITAHKS
HacocoB. Kputnueckuii u
JIOTTYCTUMbI KABUTAIIHOHHBIE
3anachl. XapakTepuCTUKA
JIOTIACTHBIX HACOCOB. Buipl 1
0COOCHHOCTH XapaKTePHCTHK
Pa3INYIHBIX TUIIOB HacocoB. /Cp/

10

I1K-4.1 ITK-
4.6 IIK-4.7
IK-1.1 K-
1.2TIK-1.3
IK-2.1

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

1.14

CoBmecTHast paboTa HaCOCOB.
ITapannenbHas u
IoceoBaTeNnsHas pabora
HAcoOCOB Ha OMH TPYOOIPOBO/I.
3aKOHBI TPOIOPIIHOHATEHOCTH U
nx npuMeHeHne. Pabogas Touka.
Cnoco0sI peryIupoBaHus
PEKHMOB pabOTHI HACOCOB.
VYcnoBus mycka JT0nacTHBIX
Hacocos. IlapannensHas u
nociuenoBarenbHas paboTta
Hacocos /Cp/

I1K-4.1 K-
4.6 1IK-4.7
IK-1.1 IIK-
1.2TIK-1.3
IK-2.1

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

H3ydeHue xapakTepuCTUK
LIEHTPOOEKHOTO H OCEBOTO
HacocoB. KoHcTpykuun
LEHTPOOCIKHBIX, OCEBBIX U
JMAarOHAITLHBIX HACOCOB. [TpHHIHIT
JEHCTBUS LIEHTPOOESIKHBIX
HacocoB. TedeHue )KUAKOCTH B
KaHaax pabodero koieca. Bxox
KHUJKOCTH Ha pabodee KoJIeco U
BbIX0 U3 Hero. OCHOBHOE
ypaBHEHHE IIEHTPOOEKHOTO
Hacoca. 3aBUCUMOCTh
TEOPETUIECKOTO HaIopa
LEHTPOOSIKHOTO Hacoca OT YHCIIA
JonacTel padodero Kojeca.
JleficTBUTENBHBIN HATIOP
neHTpoOexHoro Hacoca. /Cp/

12

I1K-4.1 ITK-
4.6 IIK-4.7
IK-1.1 K-
1.2TIK-1.3
IK-2.1

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




1.16

31aHre HACOCHOM CTaHIINKA
BOnOCHAOkeHus . TUmbl 31aHuil
HaCOCHBIX CTaHIIMHA
BoJ0CHaOXeHMs. CTannoHapHEIE
3/1aHHSI HACOCHBIX CTAHIIMK U UX
KiTaccu(UKAIHS 10
KOHCTPYKTUBHBIM MPU3HAKAM.
KoHncTpykiuu 31aH1uii HaCOCHBIX
CTaHLUI «Ha3eMHOTOY,
«KaMEpPHOTO» U «OJIOYHOTOY»
tunoB. OmnpeneneHne pa3MepoB
BEpPXHEI0 CTPOEHUS U MOA3EMHOU
yacTu 3aanuil.Onpenenenue
OTMETKM YCTaHOBKH Hacoca u
MIPUHSATHE TUIMA 3JaHNUS HACOCHOM
ctanuuu. OnpeseneHue MiIaHoBbIX
¥ BBICOTHBIX Pa3MepOB 37aHus.
KoncTpykius Han3eMHOU 1
NOJA3€MHOM YacTH 31aHU.
DJEeKTPOABUTaTENN HACOCHBIX
ycTaHOBOK. BcriomorarenbHbie
HACOCHBIE YCTaHOBKU. CTI0COOBI
PEryIMpoBaHus PEKUMOB PaOOTHI
HAacoCOB. Y CIIOBHS ITyCKa
JIOTIACTHBIX HACOCOB.
[TapannenbHas u
IoceioBaTeNbHas padbora
HacocoB. /Cp/

12

I1K-4.1 K-
4.6 I1IK-4.7
IK-1.1 ITK-
1.21IK-1.3
IK-2.1

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

1.17

ITonbop HacOCOB IO KaTayoram.
ITocTpoenue pacxoJHO-HAIOPHOU
XapaKTEePUCTUKHU 110 pe3ysbTaTaM
ucnbitanuii /Cp/

12

IK-4.1 IIK-
4.6 I1IK-4.7
IK-1.1 K-
1.2 IK-1.3
IK-2.1

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

Bakyymnas cucrema. ITpunnun
JeicTBUS U 00J1acTh IPUMECHECHUSL.
Bnmsane xonebaHuit ypoBHS BOJBI
B ICTOYHHKE Ha paboTy Hacoca.
Pacuér u npoexrupoBaHue 31aHUA
HACOCHOM CTaHIMH (OIpe/eeHne
IIJIAHOBBIX U

BBICOTHBIX pa3MepoB). /Cp/

24

I1K-4.1 K-
4.6 I1IK-4.7
IK-1.1 ITK-
1.21IK-1.3
IK-2.1

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

1.19

OmnpeneneHne OTMETKH OCH
Hacoca. OnpeziesieHue OTMETKH
ocu Hacoca.Pacuér
TpyOonpoBonoB. Pacuér
THPABIMYECKOTO yaapa.
CoBmecTHas paboTa HACOCOB H
TpyOonposoaa. [IpoBepka
MIPaBUIIBHOCTH IOJ00pa Hacoca.
BcernomorarenbHble HACOCHBIE
YCTaHOBKU. ABTOMAaTH3AIIHS
pabots! HacocoB. [Ipubops! u
obopyznoBanue HY. [Tnan 3nanus
HACOCHOM CTaHIUH.
BcenomoraTensHoe 000pynoBaHNe
HacocHo# cranimu /Cp/

20

I1K-4.1 K-
4.6 I1IK-4.7
IK-1.1 IIK-
1.2TIK-1.3
IK-2.1

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

1.20

IMoaroroBka u cavya sK3aMeHa U
3ageta 1,2 Kypc /Ox3amen/

13

I1K-4.1 K-
4.6 I1IK-4.7
IK-1.1 IIK-
1.2TIK-1.3
IK-2.1

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

UK

Paznen 2. Kypc 2




2.1

CxeMbI THAPOY3II0B TOIOBHBIX
HacocHbIX craHiui. CocTaB
THAPOY3JIOB HACOCHBIX CTAHIIHH.
Br160op cxeMsl THAPOY3TA B
3aBHCHUMOCTH OT Ha3Ha4YeHHUs,
YCJIOBUI BOAONOAAYN 1
€CTECTBEHHO - HCTOPHYECKIX
(bakropoB. CxeMbl THAPOY3IOB
HACOCHBIX CTaHIMI CHCTEM
CEJIbCKOXO3SI1ICTBEHHOTO
BojocHaOXeHus. HacocHble
cTaHIuU 1 moabeMa,
UCIIOJB3YIOIINE OTKPBITHIE
HUCTOYHUKHA U 3a0HparoIue
noa3eMHsbIe Bojbl. HacocHsre
CTAHLMH 2 MOABEMA, TTIOJKAYKH 1
UPKYJIAIOHHBIE HACOCHBIC
crannuu. HacocHsle cTaHIMN U
YCTaHOBKH IS 3200pa TPYHTOBBIX
U apTe3uaHckux BoJ. HacocHble
CTaHIMH [UTs 32a00pa BOIBI U3
KOJIOALEB U CKBaYKHH
JIONACTHBIMH, BHHTOBBIMH H
BHOPAIIMOHHBEIMH HACOCAMHL.
BerpoHnacocHbIe yCTaHOBKU.
DHeprocHabkeHNe HACOCHBIX
craHiumi. /Jlex/

IK-1.1 K-
1.2TIK-1.3

J1.1
JI1.2J12.1J13.
1
012233

2.2

I'mapomexanuueckoe u
SHEpreTHYecKoe 000pya0BaHNE
HACOCHBIX cTaHIMi. OCHOBHOE
THIPOMEXaHUYECKOE U
SHepreTHYecKoe 000pyI0BaHNe
HACOCHBIX CTAHIIUH: Ha3HAUYCHHE,
coctaB. ['paduku cTyneHYaThIit
BOJIOTIOTPEOICHHS ¥ BOJIOIOAYH,
HHTETpaNbHBII rpaduk
BOJIOTIOTPEOICHUS M BOAOTIOAAYH.
OnpezeneHue pacueTHBIX Hallopa
1 TI0JIa9¥ OCHOBHBIX HACOCOB.
Br160p OCHOBHBIX HACOCOB.
JlBuraremnu 11 IpUBOJa Hacoca.
OrnpeneneHre MOIHOCTH
JICKTPOIBUTATEIIS TS TIPHBOJIA

Hacoca. Beibop anexrpoasurarens.

PerynupoBanue momaus HACOCHBIX
crannuii. BcnomorarensHoe

000pyI0BaHNE HACOCHBIX CTAHIIHH.

KoHTponbHO-U3MepHTENbHAS
annaparypa. [IpuHIunsI
aBTOMAaTHU3aLUU HACOCHBIX
craunuii. /JIex/

IK-1.1 ITK-
1.21IK-1.3

JI.1JI12.1J13.
1

23

Konctpykiuu Hacocos,
IIPUMEHSAEMBIX B CHCTEMAaX

BOJIOCHAOYKEHUS ¥ BOLOOTBENECHHS.

LentpobexHble Hacockl. OceBble
Hacocel. Hacocsl 1uis
MepeKaunBaHMs CTOYHBIX BOI.
BonoxounblieBbie HACOCHI.
Bosnyxonysku. Hacocsl-
no3atopsl. BogoctpyiiHele
Hacocel. DpiaudTel. CrienuaibHbIe
HACOCHI U HACOCHI, IPUMEHSIEMBbIC
IS

CTPOHUTENBHBIX paboT. /JIex/

IK-1.1 K-
1.2TIK-1.3

JI.1J12.1J13.
1




24

CxeMbl y3JI0B COOpYKEHHUIT IIpH
3a00pe BOZBI HACOCHBIMU
CTaHIMSMH [IEPBOTO HOIbEMA.
Cxema y370B COOpYKESHUH TIpH
3a00pe C OTKPBITBIX HCTOYHHKOB
(peka), cxema y3710B COOPYKSHHI
Ipu 3a00pe BOIBI U3 CKBAKHUH,
cXeMa IpyIIoBOro Bogo3adopa u3
ckBaxxuH /TIp/

IIK-1.1 ITK-
1.2TIK-1.3

JI.1J12.1J13.
1

2.5

OnpenencHue pa3MepoB
MAaITMHHOTO 3aj1a HACOCHOM
craunuu. I[Togbop paszmepos
HACOCHBIX arperatoB. OTMeTKa
YCTaHOBKM HAacOca. OTMETKA IToJia
MAIIMHHOIO 3aJ1a, BeJIUYrNHA
3armyOneHus MoI3eMHON

vactu /TIp/

ITK-1.1 K-
1.2IK-1.3

JI.1J12.1J13.
1

2.6

OrnpeneneHue yucia HUTEH
HAaINlOPHOTO W BCACKHIBAIOIIETO
TpyOOIPOBOAOB U UX
nmuametpsl /TIp/

IK-1.1 K-
1.21IK-1.3

JI.1J12.1J13.
1

2.7

IMoxGop BCrioMOraTeIbHOTO
000pyI0BaHUSI HACOCHOW CTaHIIHH,
onpeJieseHle pa3MepoB
MAIIMHHOTO 3aJ1a HACOCHOM
cranuu /[1p/

IK-1.1 K-
1.2IK-1.3

JI.1J12.1J13.
1

2.8

ITocTpoenne coBMECTHBIX
XapaKTEPUCTHUK HACOCOB U
Tpybomposoxos /Cp/

IK-1.1 ITK-
1.21IK-1.3

JI.1JI12.1J13.
1

2.9

Iloctpoenue kprBoi
IIPOTIOPIIMOHAIBEHOCTH,
OIIpeeIeHIe AuaMeTpa
o0pe3anHoro pabouero kojueca.
ITocTpoeHue XapaKTepuCTHK C
obpe3anHbIM KostecoM. /Cp/

IK-1.1 K-
1.2 IK-1.3

JI.1J12.1J13.
1

2.10

OmnpeneneHne KOJIU4eCcTBa
CTYTIEHEH U MOAaYu HACOCHOU
ctannuu /Cp/

10

IK-1.1 IIK-
1.2TIK-1.3

JI1.1J12.1J13.
1

2.11

OrnpenencHue Yrcia HamOPHBIX
TpyOOIIPOBOIOB U UX
nuametpoB /Cp/

IK-1.1 K-
1.2 IK-1.3

JI.1J12.1J13.
1

2.12

OmnpeneneHue Haropa HaCOCHBIX
YCTaHOBOK, OJI00p HACOCOB H
JIBUTATENIEH HACOCHOM CTaHIIMU
BTOpoOro nogsema /Cp/

ITK-1.1 K-
1.2TIK-1.3

JI1.1J12.1J13.
1

2.13

I'padoananuruyeckuii pacyer
HACOCHOM CTaHIUH.
I'mppaBiargeckue pacyeTs
TpyOompoBoaoB. Cxema
KOMMYHHUKaIlMil HACOCHOM
crannuu. [Toctpoenne
COBMECTHBIX XapaKTepUCTHK
HAacocoB U Tpybonposoaos /Cp/

IK-1.1 K-
1.2TIK-1.3

JI.1J12.1J13.
1

2.14

IocTpoeHne xapakTepucTHK
HAacoCOB U TpyOOIPOBOIOB.
ITocTpoeHue xapakTepucTUK
MapauIeNbHO U IOCIe0BaTeIbHO
paboTaroIKX HACOCOB U
BOJIOXO3SICTBEHHBIC PACUCTEHI.
TeXHUKO-3KOHOMHUUYECKUE
nokasarenu TpyoonpoBozos. /Cp/

IK-1.1 K-
1.2TIK-1.3

JI.1J12.1J13.
1




2.15 IlocTpoeHue pacueTHBIX CXEM 2 2 IK-1.1 [IK- | JI1.1J12.1J13. 0
pabOThI BOIOMPOBOIHBIX 1.2 TIK-1.3 1
HAcOCHBIX cTaHIMi. OnpenenexHue
1moJlauv ¥ Hanopa. Beibop HacocoB
JUTSL BOJIOTIPOBOIHBIX CTAHIIUIA.
CocraBieHHE CXeM 00BS3KI
HAaCOCOB TPYOOIIPOBOIaMU H
apmarypoii. CocTaBieHHe IIIaHOB
pa3MeleHus: 000pyJOBaHuUS B
MaIITMHHOM 3aJie HACOCHOM
ctanuuu /Cp/

2.16 CocTaBieHne PaCUETHBIX CXEM U 2 2 MK-1.1 IIK- | JI1.1J12.1J13. 0
BBIOOP TPY30MOABEMHOTO 1.2 TIK-1.3 1
000pyI0BaHMsI HA HACOCHBIX
crannusx. PacueT u moabop
TpaHc(OPMATOPOB HA HACOCHBIX
CTaHIIMAX, COCTABICHHE CXEM

pa3MerieHus
anekrpoobopynosanus /Cp/

2.17 Br16op Tumna u yncia 2 2 MK-1.1 IIK- | JI1.1J12.1J13. 0
TIPOTHUBOTIOKAPHBIX HACOCOB. 1.2 TIK-1.3 1

TeXHUKO-9KOHOMUYECKHE PacUeThI
JUIsl HACOCHOW CTaHIIUH IIEPBOTO
nogsema. Odopmaenue KI1 /Cp/

6. ®OH]] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEe BONIPOCHI U 3aJaHUSI

2. KOHTPOJIbHBIE BOITPOChI Y 3AJTAHNSA JIJIS1 [TIPOBEJIEHM S ITIPOMEXXY TOUHOM ATTECTALIUM 1O UTOT'AM
OCBOEHUM:A AUCHUTIJIMHBI (MO Y JIA)
ITpomexyTounas arTecTaryst mpoBoauTcs B hopme urorosoro korTpois (UK) o mucrmmimne:

Kypc 1
®dopma: 3K3aMeH

Hroroseit koHTpOis (UK)

1. ITonsaTHE 0 Hacoce, HACOCHOM arperaTe, HACOCHOM yCTaHOBKE, HACOCHOH CTaHIMHU, THAPOMEXaHHIECKOM

y3JIe MAaIIHHHOTO BOJOMOIBEMA.

2. JlaTb ompezeneHue 1 NOKa3aTh HA CXeMe HaCOCHOH yCTaHOBKU F€OMETPHUYECKOH BBICOThI BCACHIBAHNS,

HarHETaHUS U BOJIOIIOIbEMA.

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

4. OnpeneneHre OCHOBHBIX MapaMeTPOB padOTHI Hacoca: moJauu, Hanopa, momHocty u KITJI (ruapaBnuveckuid,
00BEMHBIN, MEXaHNYECKUH U MOJHBIH). TeopeTnueckue, NpakTHUECKHE BETMYMHBI II0a41 ¥ Hallopa Hacoca.

5. Tlo xakuM mapameTpam MmoIOUPAIOTCS HACOC U AJIEKTPOIBUTATEIh?

6. ITpunmun paboTsl, yCTPOHCTBO M KOHCTPYKIIMH OCHOBHBIX Y3JIOB U AeTalel meHTpoOexHbIX HacocoB Tuna: K, KM, B, /I, M,
M/JI, MC, ATH (BLB).

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

8. [IpuHIMT paboTHI, yCTPOUCTBO U KOHCTPYKIIMH OCHOBHBIX Y3JIOB U JIeTaneil 00beMHO-BEITECHUTEIBHEIX HACOCOB (OJMHOYHOTO,
JBOWHOTO, MU(PepeHInaNbHOTO AeHCTBUSA, 11adParMOBOr0, BUHTOBOTO).

9. IlpuHuumn paboTel, yCTPOMCTBO M KOHCTPYKIIMM OCHOBHBIX Y3JIOB H €Tanell TMHAMHYECKHX MOABEMHHUKOB: CTPYIHOTO,
BOJIOAMYJIBCHOHHOTO ¥ THAPABIMYECKOTO TapaHa.

10. ITocneroBaTeIBHOCTH MyCKa i OCTAHOBKH IIEHTPOOESIKHBIX HACOCOB.

11. Ha cxeMe HacOCHOM YCTaHOBKM MOKa3aTh OCHOBHBIE €€ y3IIbl, MECTa YCTAaHOBKU NIPHUOOPOB U3MEPEHUS, apMaTyphl U UX
Ha3HaYeHHE.

12. Coco0bI n3MepeHns MoJjauy U Hallopa HACOCHOH YCTaHOBKH.

13. B kakux ciryyasix IpuMeHseTCs MOCIeJ0BaTeIbHOE TTOAKIIOUEHHE HACOCOB Ha OJIMH OOLIHIA HAaMOpHBINA TpyOompoBoa?
14. B kakux ciayuasx IpuMeHseTcs apauie]IbHOe MOAKIIOUCHHE HACOCOB Ha O/IMH 00N HaNOpHBIH TpyOonpoBoa?

15. IIpuHIIIT TOCTPOSHUS CyMMAapHBIX PACXOIHO-HAITOPHBIX XapaKTePHCTHK IIPH NapaluIeIEHOM U ITOCIEI0BATEIEHOM
MOJKITIOYEHUH HACOCOB HA OAMH OOIIUI HAIOPHBIH TPYyOOIPOBOI.

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

17. Uto Takoe MOIIHOCTH HACOCA, DJICKTPOJBHUTATEIS M KAK OHHU OTIPEICIIIOTCS?

18. YCcTpolcTBO ¥ Ha3HAUYEHUE CAIbHUKOBOIO YIUIOTHEHHSI B HACOCE.

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




20. Inst kKaKuX Lesied IpoBOIUTCS MepecueT XapaKTepUCTHK IEHTPOOEKHOTO Hacoca IPH U3MEHCHUH YaCTOTHI €r0 BpalleHus?
21 . CrocoOBl 3aIMBKU BOJIOI IIEHTPOOEKHOTO Hacoca epe IyCKOM U ISl 4ero 3TO JenaeTcs?

22 [IpuHIMD OCTPOSHHS TpadHKa COBMECTHOH paboTH Hacoca U TpyOoIpoBoa.

23. TeopeTnueckast U IpaKTUYECKasi IPOU3BOAUTEIILHOCTh HACOCA.

24. TeopeTHUeCKU U MPAKTUUECKHI HAIIOp Hacoca.

25. MomHocTh Hacoca u asurarens. [lonHslil Hanmop Hacoca U HATIOPHON yCTAHOBKH.

26. O0BbEMHO-BBITECHUTENTLHBIE HACOCHL. [IpenMyIiiecTBa U HETOCTATKH.

27. LlenTpobexHble Hacocsl. [IpenmyIiecTBa 1 HEAOCTATKH.

28. BolcoTa BcachIBaHHs LIEHTPOOEKHBIX HACOCOB. CBsI3b MEXy F€OMETPHUYECKOH 1 BAKYYMMETPHIECKOH BEICOTAMH BCACHIBAHMSI.
29. KaBuranus u € cie/cTBusI.

30. OcHOBHOE ypaBHEHHUE BpaIIATEIHHO JIOMACTHBIX HACOCOB.

31 . TeopeTuueckuil ¥ MPaKTHUECKUN HAIIOp HAacoca.

32. OceBoe JaBJCHUE, OCEBOM cABHUT. Mephl OOPHOBI C OCEBBIM JaBJICHUACM.

33. IToctpoeHue rpaduka coBMECTHOH pabOTHI Hacoca B TPyOOIpoBoIa.

34. YpaBHeHHS IPONOPIIOHATBHOCTH U UX UCIIOJIb30BAaHHE.

35 . Yro Takoe pabouast Touka Hacoca?

36. BriusiHue xonebanus YpOBHS BOJBI B ICTOYHUKE HA paboTy Hacoca.

37. Coco0bl peryIupoBaHys TOJauH.

IMPUMEYAHMUE: ucxonubie aHHbIC VT 33724 XpaHITCs B OyMaxcHOM BHJe Ha kadeape BuliBP

Kype 2

KOHTPOJIbHBIE BOIIPOCKI U 3AJIAHUA JUUIS TTIPOBEJIEHU A TIPOMEXYTOYHOIM ATTECTALIMU 10 UTOT'AM
OCBOEHUS JUCHUITJIMHBI (MO Y JIS)
ITpomexyTouHas arTecTaryst mpoBoauTcs B hopme urorosoro koHTpois (UK) o mucrumimse:

®opwma: 3aueT
Hrorossrit korTpons (MK)

1. CocraB cOOpyXEHUI MALIMHHOTO BOAONOAbEMA. DaKTOPEI, BIUSIOIINE Ha COCTaB COOPY>KEHUM U MX KOHCTPYKTUBHOE
HCTIOJTHEHHE.

2. Kinaccuguxanyst HACOCHBIX CTaHIIMH 10 HA3HAYEHHIO M KOHCTPYKTUBHBIM IIPH3HAKAM.

3. Kitaccugukanus HACOCHBIX CTaHIIMI IO MECTY PACIIONIOKEHHS 10 TPACCE BOJOIOAAYH, YCIOBHIM HCIONB30BAHUS.

4. KaTeropnifHOCTh HACOCHBIX CTaHIIMH 110 HA/IS)KHOCTH 1T0/1a9H Bobl. Kimaccudukanus y3ima HACOCHBIX CTaHIUI 1O
KaITUTAIBHOCTH, 110 [0J[a4Ye U HAIopy.

5. OtnuyuTenbHbIe 0COOEHHOCTH B KOMIIOHOBKE HACOCHBIX CTAHLIMH JUIS HYX/1 MEJTMOPALiH, OCYIICHUS U CeTbX03BOA0CHA0KEHUSI.
6. HazHaueHue 1I11030B-pEryJIATOPOB B TOJI0BE MOABOASIIMX KaHAJIOB MEIMOPATUBHBIX HACOCHBIX CTAHLIUHM pa3feIbHOIO TUIA.
7. daxTopsl, BIUAIONINE Ha BEIOOp THIIA 37aHUSL.

8. IlocTpoenne npoduis Tpacchl BOJONEPEMEICHNS U Ha3HaUeHHe cTBOPOB 34aHus HC ¥ BOJOBBITYCKHOTO COOPYXKEHHUSL.

9. OnpenesneHue pacu€THOTO PAcXo/la U YMCIIa HACOCHBIX arperaTos.

10. Onpenenenue pacueTHOTO Halopa Hacoca.

11. OnpeneneHue TUIIa U MapKu Hacoca.

12. PacueT MOIIHOCTH 3JIEKTPOABUTATENS ¥ BBIOOP €ro MapKu.

13. Tpy©onpoBoabl HACOCHON CTAHIMM, UX HA3HAUCHHUE U YKIA/IKa.

14. Onpenenenne JTHMHBI HATOPHOTO TpyOompoBoaa. OnpeneneHne JTHHBI U IUaMETPOB BCACHIBAIOIIETO, IPUCOSANHUTETHHOTO U
HAMoOpPHOTO TPYOOIPOBOJIOB.

15. IpuBeauTe cXeMbl IPABHIBHOTO ITOKIFOUCHNUS BCACHIBAIOLINX TPYOONPpoBOaoB. TpeOoBaHMs, MPEABIBISEMBIC K BCACHIBAIOIIIM
TpyOaM Hacocos.

16.Ha3zHavyeHnue 3a/IBUKEK Ha BCAChIBAIOILEH 1 HATIOPHOM JIMHUSAX HACOCHBIX CTAHIUIL.

17. 1o kakuM napameTpaM NOJAOUPAIOTCS HACOC U DJIEKTPOIBUTATENH?

18. CriocoObl u3MepeHws 1o1a4u ¥ Hallopa HACOCHOM YCTaHOBKH.

19. Onpenenenyue OTMETKU YCTAHOBKH OCU Hacoca.

20. B Kakux ciaydasx NpUMEHSETCs MapauielbHOe OAKII0YeHHe HACOCOB Ha OJIWH OOIIHI HAMOPHBIH TpyOomnpoBoa?

21. I'padrueckt H300pa3UTh MOJIOKEHUE OCHOBHBIX XapaKTEPUCTUK PAOOTHI IICHTPOOESIKHBIX U OCEBBIX HACOCOB.

22. Yt0 Takoe MOIIHOCTh HACOCa, HIIEKTPOIBUTATEIS M KaK OHU OIPEIeIIIOTCS?

23. Cnoco0bI peryIupoBaHHMs IOauH HEHTPOOSKHOTO Hacoca.

24. Crioco0bl 3aJIMBKH BOJIOM LIEHTPOOEKHOT0 HAacoca Mepe] MMyCKOM U TS Yero 3TOo Jenaercs?

25. IpuHIUI nocTpoeHus rpaduka COBMECTHOH pabOTHI Hacoca U TPYOOIPOBOIA.

26. IlonHbli HalOp Hacoca U HAIIOPHOM yCTaHOBKU.

27. IocTpoeHue rpaduka COBMECTHOM pabOTHI Hacoca U TPYOOIPOBOA.

28. YUro Takoe pabouas Touka Hacoca?

29. BnusiHue KoneOaHUs YPOBHS BOJIBI B ICTOYHHKE Ha pabOTy Hacoca.

30. Onpenenenue tuna 3nanus HC.

31. OmpeneneHue MIAHOBBIX U BHICOTHBIX pazMepoB 3aaHust HC. CoctaB KpoBiM, Ha3HAYEHUE YUCIIA U Pa3MEPOB OKOHHBIX




POEMOB.
32. Tlox6op rpy30n01bEMHOTO 000PY IOBaHMS.

33. O0s3aTeNBHBII COCTAaB OCHOBHOTO M BCIIOMOTATEIEHOTO 000pyI0BaHHS 3TUX cTaHIMi. [ToscHuTe Ha cXeme.

34. Knaccuukanus HaCOCHBIX CTAHIIUH.

35. KapkacHble 1 GeckapkacHbIE TUIIBI 3JaHUI HACOCHBIX CTaHIMA. Baie npencrapnenue o paboTe HECYIIUX
KOHCTPYKUUH. MOJyNbHOCTb KOHCTPYKIMI 31aHUI HACOCHBIX CTaHIMI. B uem 3akmodaeTcst mogXxoA K ONpeeIeHUI0 Pa3MePOB
3/1aHUS.

36. B uem 3akmodaeTcs BepTHKaIbHAst KOMIIOHOBKA 3/1aHUI HACOCHBIX cTaHIMil. Kakue Benu4uHbI ABIAI0TCS OTHPaBHBIMU IIPU
BEPTHKAJIbHONW KOMIIOHOBKE 3/JaHUM.

37. TpeboBanus K GyHIAMEHTaM M OCHOBAHHUSAM MO 3[JaHUS HACOCHBIX CTaHIMH. [ TyOnHa 3anoxeHns pyHIaMEHTOB.
38. CxeMbI MallTMHHOTO BOJONOABEMA U3 OTKPHITHIX HCTOYHHKOB.

39. CxeMbI MAIIMHHOI'O BOJOMOABEMA U3 ITOA3EMHBIX HCTOYHHKOB.

40. ITpunnOTHHHBIE HACOCHBIE CTAHIUH.

41. Bo4HO-KOMIUIEKTHbIE HACOCHBIE CTaHILIUU.

42. TlepenBUKHbIE HACOCHBIE CTAHIINH.

43. IInaByune HaCOCHbBIC CTAHIINU.

44 Matepunaisl, HeoOxoxumble 1t poekruposanust HC.

45. IIpoexTupoBaHue BOJ03a00PHBIX COOPYKEHHUH.

46. Tunsl pbI0O3AIIUTHEIX COOPYKEHHM.

47. 3nanus HC, ux i u ycTpoucTBO.

48.Y cTpoiCTBO MOA3EMHON M Ha3€MHOM YacTel 31aHusl.

49. Jlpenaxxnasi cucteMa B 3JJaHUU HACOCHOW CTaHIUH.

50. BomonoaBoasmyie COOpyKEHUs, YCTPOHUCTBO U pacyér.

51. Tpyb6omposoast HC, HasHadueHHe, pacdéT U yKIaaKa.

52. Ompenernenne 4ncia HUTEH HAIIOPHOTO TPYOOIIPOBOIA, €T0 IPOCKTHPOBAHUE U YKIIA KA.

53. Bo1OBBINTYCKHBIE COOPY)KEHUSI, KOHCTPYKLUS U PACUET.

54 . KoHTpOIbHO-U3MEPHUTENBHAS AIIapaTypa, UX Ha3HAUYEHNUE U MECTa YCTaHOBKH.

55. BoioX03siiCTBEHHBIE PacYeThl PeKIUMa PabOTHl HACOCHOH CTaHIINH.

56. OmpezneneHne CTOMMOCTH Y3714 COOPY>KEHHIA.

57. Onpenenenne ceGECTOMMOCTH OJJHOTO KyOOMETpa MOAHATON BOJIBI.

58. I'mapaBmuyueckie pacueTsl TPyOOpOBOIOB

59. Onpenenenue pa3MepoB MallIMHHOT'O 3aJ1a HACOCHOM CTaHIIUU

60. BcnomoratenbHoe 000pyI0BaHNE HACOCHOM CTaHIIUU

IMPUMEYAHUE: ucxoanele JaHHBIE AT 3a]1a9 XpaHATcs B OyMakHOM BHIe Ha Kadenpe BullBP

6.2. TeMbl NUCbMEHHBIX padoT

Kypc 1
Tema KP:«Ha Temy «IIpoekTHpoBaHre HACOCHOW CTAaHIIMH BOJOCHAOKEHHUS» BKIIOYaeT B ce0s 3 Bompoca:

1. IlpoexTupoBaHUE IEMEHTOB 31aHUS] HACOCHOW CTaHIUH.
2. TeXHUKO-5KOHOMHYECKUE PAacUEThl peXKUMa pabOThl HACOCHON CTaHIIUH.
3. TeXHUKO-3KOHOMHUYECKUE PACUETBHI.

IMPUMEYAHUE: ucxonHbie JaHHBIC B OJIAHK 3aJaHUs XpaHITCS B OyMaxxHOM BHJe Ha Kadeape BullBP
Kypc 2

Tema KII:«BononpoBogHbIe HACOCHBIE CTAHIUI

Coneprxanue

Bgenenue

. IIpoexTupoBaHme HACOCHOI CTaHIMH ITePBOTO MmoabeMa (3 c.)

. Onpeznenenre ynciia HUTEH HAIOPHOTO U BCACBIBAIOIIETO TPYOOIIPOBOa U MX quaMeTphl (3 c.)
. BoiOop Tumna u koinuyecTBa yCTaHaBIMBAaEMBIX HACOCOB M ABHUrartenei (2 c.)

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

. [lox6op BcomorarensHOTO 000pyHoBanus HC (1 c.)

. I'mapaBnuyaeckuil pacueT TpyOOIpPOBOIOB HACOCHOI CTAHIIMY U OCTPOCHUE COBMECTHBIX XapaKTepucTuk (2 c.)
.HACOCHASJ CTAHLA 2-T'O IIOABEMA

. OnpezieneHre KOJIMIeCTBA CTyIIEHeH 1 mojgaqn He (3 ¢.)

10. OnpeneneHue 9nciia HAIOPHBIX TPYyOOIIPOBOMOB U UX TUAMETPOB (2¢)

11. I'padoananurryeckuil pacuer HacOCHOI craHuuu (2c.)

12. Bp10op THMna 1 4rciaa MpoTHBOMOXKaPHBIX HACOCOB (2¢.)

13. TeXHUKO-9KOHOMHYECKHE pacueThl (2¢.)
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ITPUMEYAHMUE: ucxonHble faHHbIC M OJIAHK 3a7aHUs XpaHITCS B OyMaKkHOM BH/e Ha Kadeape BullIBP




6.3. IIpouenypa oneHUBaHHUS

Petitunrosstit 6amt no BPC 3a paboTy B ceMecTpe M0 JUCHUIUIMHE He MOXeT npeBbimath 100 6amios (min 51):
S=TK+IIK+A

Pacnpenenenune komudecTBa OayIIOB IS MOTYUICHHUS 3a9€Ta WIIH IK3aMeHa:
TK+IIK ot 51 1o 85; A ot 0 10 15.

Ecnm npn n3ydeHnn AUCIMIUIMHEI y9eOHBIM TUTAHOM 3aIUIaHWPOBAHO BBITIONHEHKE pedepaTa, PI'P, kypcoBoro mpoexra (paboTsl),
TO JUIs1 MX OlleHKH BbLAensieTcs oauH [1K. Takue Bumbl paboT oneHnBaroTes oT 15 1o 25 6amnos.

Craava paboT, 3alIaHHPOBAHHBIX YU€OHBIM MJIAHOM, SBIIAETCS 003aTEIbHBIM JIEMEHTOM, HE3aBUCHMO OT KOJTMUECTBA HAOpaHHBIX
6amtoB o apyrum Bugam TK u ITK.

He3zaBucumo ot pe3ynbpTaToB mpeapiayiero stana kKoHTposist B cemectpe (TK mnu I1K), oOyuaromuiics: fomyckaercst K
CleyIoUIeMy.

Ecmu oby4atomniuiicst B KOHIIE ceMecTpa He HaOpai MUHHMaIbHOE KOJI4ecTBO O0ainioB (51 6amt), To AJist Hero 00s3aTenbHbIM
CTaHOBSITCS:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3aluTaHIPOBaHHBIN yUeOHBIM IUIaHOM. Eciu npy U3y4eHHH AUCHUTUTHHEL
y4eOHBIM IUTAHOM HE YCTAaHOBJICHO BHIIIOJHEHHE BEINICTICPEUHCICHHBIX paboT, TO BEIoMHseTCs oauH [1K, mpemmoxxeHHbIi
IperoaBareseM (HanpuMep, YCTHBIH HiIH IHCBMEHHBIH o1poc, pedepaT, TeCTHpOBaHUE U T.11.);

- UK — cnaua 3aueTa win sk3aMeHa, B CPOKH, YCTAaHOBJICHHBIE pAaCIIMCaHUEM IPOMEXYTOYHOH arTectanuy. OueHuBaHNe
MPOX3BOJUTCS IO MATHOAITBHON IIKaie. B BegoMocTH B rpady «Kk3aMeHAIIOHHAS OIICHKa» BBICTABIISICTCS OI[CHKA O
pesynbraram UK.

MaxcuMansHoe koiaudecTBo 6amtoB 3a PI'P / kypcoBoii mpoekt (paboty) / pedepaT, 3amiaHupOoBaHHbIH Y4eOHBIM IJIAHOM PaBHO 25
(min 15). Ilepecyer 6auTOB B OICHKY 10 MATHOAIUTFHON IIKaJIe BEIIOIHACTCS 10 Tabumie 1.

Tabnuna 1 — IMepecuet 6amnoB 3a pedepar, PI'P, kypcoBoii npoekr (paboTy) mo 5-Tu OabHOMN IIKae
Pelitunrosenii 6aym  OueHka 1o 5-Tu OaJbHOM IIKaJie

25-23 OTan4HO

22-19 Xopomuio

18-15 Y 10BIIETBOPUTEIIEHO

<15 HeynosnerBoputensHo

Kputepun ouenku ypoBHs c(hOPMHPOBAaHHOCTH KOMIETEHIIMI U BHICTaBIeHUs OaioB 3a pedepart, pacyeTHO-rpaduyeckyro padory,
KYPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COJICPKaHUs pabOTHI 331aHNI0; TPAMOTHOCTh U3JI0KEHHS M Ka4eCTBO OhOpMIICHHS
paboTHI; COOTBETCTBIE HOPMATHBHEIM TPEOOBAaHMUSAM; CAMOCTOSITEIIFHOCTE BBITOJTHEHHUS PaOOTHI, TITyOHHA TPOpabOTKN MaTepraa;
UCTIONB30BaHNE PEKOMEHIOBAaHHON U CIIPABOYHOI IUTEPaTypHl; IPABIIIFHOCTD BBIIOJIHEHHBIX PACYETOB M Ipa)HueCcKOl JacTy;
000CHOBaHHOCTH U JJOKa3aTEJIbHOCTb BHIBOJIOB.

Js pacdera HTOTOBOM OIIEHKH IO AUCITUTLTAHE HEOOXOAMMO UTOTOBBIE OaITHI (S) IMepeBecTH B MATHOAIHHYIO MKy C
HCITOJIb30BaHUEM TaOIULIBI 2.

Tabnuma 2 — [lepecueT UTOTOBBIX OAILTOB JUCIUTUTMHBI 110 5-TH OaIbHOM MIKae
PeliTunroBsiii 6amn

(UTOTOBBINM OaI MO AUCIMUITIIUHE) OreHKa 110 5-TH OaJIBLHOM IIKAJIe
86-100  OtnuuHO

68-85 Xopormio

51-67 Y 10BII€TBOPUTEIBHO

<51 HeynosnerBopurensHo

HWrorossrit korTpoas (MK) mpoBoautcst B popme 3adera miu sk3aMeHa. OIeHUBaHUE POU3BOIUTCS 10 5-TH OaNbHOII mIKae.

Onenka cOpMUPOBAHHOCTH KOMITETCHIII Y 0OYyYaIONIMXCs M BHICTABJICHHE OIICHKH IO JUCIUILTAHE BEIETCS CICIYIONIHM
00pa3oMm : JuIs CTYIGHTOB OYHOH (POpMbI 00yUSHHS UTOTOBAS OIIEHKA O AUCIUILTHHE BhIcTaBisieTcs mo 100-6amisHol cucreme,
3aTeM MEPEBOIUTCS B OLIEHKH «OTIUYHOY, «XOPOILIOY, «yJOBICTBOPUTEIHHOY, «HEYOBICTBOPUTEIHHOY / «3aUTEHO» U «HE
3a4TEHO»; JJIsI CTYICHTOB 3a0YHOW M OYHO-320YHOH ()OPMBI 00YUEHHS OLCHUBACTCS MO MATHOAIUTEHOHN [IKAJIE, OLICHKAMH
«OTJIMIHOY, «XOPOIIIOY, KyIOBIECTBOPUTEILHOY, «HEYTOBIECTBOPUTEIHLHOY / «32UTCHO» WU «HE 3aU4TCHOY.

Bricokuii ypoBeHb OCBOGHUS KOMITETEHIINH, HTOTOBAsI OIICHKA 10 JUCHUTUINHE «OTIMIHO» WK «3a4TeHo» (86-100 Gansos):
r1y0OKO U MPOYHO YCBOUJ MPOrPaMMHBIN MaTepuall, HCUepIbIBaIOIle, IOCAEI0BATENbHO, YETKO U JIOTUYECKH CTPOIHO ero
n3Jaraer, yMeer

TECHO YBSI3BIBATH TEOPHUIO C MMPAKTHUKOM, CBOOOTHO CTIPABISETCS C 3a/1la4aMU, BOTIPOCAMH U IPYTUMH BHJAMH IPUMEHEHUS 3HAHUH,
pUYeM He 3aTPYAHAETCS ¢ OTBETOM MPH BUAOU3MEHEHUH 3a/IaHHiA, HCIIONB3YET B OTBETE MaTepuan yueOHOM TUTEPaTypBhI,
MPABIJIBLHO 00OCHOBBIBACT MPHUHATOE PEIICHHE, BIaJeeT PA3HOCTOPOHHUMH HAaBBIKAMH W IIPHEMaMU BBITOTHEHUS PAKTHYECKUX
3aga4d. CHCTEMHO U IUTAaHOMEPHO paboTaeT B TCUCHHUH CEMECTpa.

[oBBIIIEHHBIH YPOBEHb OCBOCHUS KOMIIETEHINIA, HTOTOBAs OLICHKA IO AUCIUIUIMHE «XOPOIIO» WK «3auTeHo» (68-85 6ammoB):
TBEPJI0 3HAET MaTepHall, FPaMOTHO U MO CYLIECTBY M3JIaraeT ero, He A0MycKas CYLIeCTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPABUIIBHO MTPUMEHSET TCOPETHUCCKHE TIOJIOKEHUS TP PEIICHUH MPAKTUIESCKUX BOIPOCOB U 3a/1a4, BJIaJIceT HEOOXOIUMBIMU




HaBbIKAMHM U MTPUEMAMHU UX BBIIIOJIHECHUA. CucremMHo u TUTAHOMEPHO pa60TaeT B TEYCHUU CEMCCTPA.

IToporoBslii ypoBeHb OCBOCHHS KOMIICTCHIIUI, HTOrOBasi OIICHKA 110 JUCIUIUIMHE «YIOBJICTBOPHTEIBHO» HIIH «3a4TeHO» (51-67
0aJIOB): MMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOMJI €ro JeTalled, TOMyCKaeT HETOYHOCTH, HEJOCTATOYHO
HpaBIJIBHBIEC (POPMYITHPOBKU, HAPYIICHHS JIOTHIECKOI OCIEAOBATEIFHOCTH B U3JIOKEHUH MPOrPAMMHOTO MAaTepHaa, HCIBITEIBACT
3aTpyAHEHUs [IPU BBIIIOJTHEHUH MPAKTUIECKHX PadoT.

IToporoBslii ypoBeHb OCBOCHHS KOMITCTCHIMI HE c(DOPMHUPOBAH, HTOTOBAs OIICHKA T10 TUCIUILIHHE «HEYIOBICTBOPUTEIEHOY HITH
«He 3a4TeHO» (MeHee 51 6ayma): He 3HaeT 3HAYUTENFHON YaCTH MPOTPaMMHOTO MaTepHuaa, JOMyCKaeT CYIeCTBEHHbIE OIHOKH,
HEYBEPEHHO, ¢ OOIBIINMH 3aTPyTHEHUSIMHU BBINOIHSET IpaKTuieckue padoTsl. Kak mpaBuiio, OlleHKa «HEYIOBIETBOPUTEIBHOY
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT MPOAOIDKUTH 00y4eHHEe Oe3 TOMOTHATEIBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUIUINHE.

OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHUIA, HABBIKOB U (VIJTH) OIBITA AESTENbHOCTH, COOTBETCTBHUE
WHIMKATOpaM OCTHXKEHUS cHOPMUPOBAHHOCTH KOMIIETEHLIMH ONpeAesieH B CIEAYIOMINX JIOKATbHBIX HOPMATUBHBIX aKTaX:

1. TlonoxxeHue o TeKymiel arrecTanuy 3HaHui odydatomuxcss B HUMU Jouckoit AY (B geficTByIOIIEH peaaKiim).
2. ITonmoxeHue 0 MPOMEKYTOYHOM aTTeCTAUK 00YYAIOIINXCS IO IIPOrpaMMaM BEICIIEro 00pa3oBaHus (B ACHCTBYIOIICH peJaKIn).

JIoKyMeHTBI pa3MelieHsl B cBoO0IHOM AocTyne Ha opunmanbHoM caiite HUMU Jlonckoii TAY https://ngma.su/ B paznene: ['naBHast
ctpanuna/Ceenenus 06 06pa3oBaTeNbHON Opranu3auui/JJOKyMeHTHI.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TE€CTBI / BOIPOCHI JJIsl MPOBEECHUS TPOMEKYTOYHOTO KOHTPOJIS;
- OJIaHKHY 3aaHnl 1u1d BeinosiHenus PIP.

2. OIIEHOYHBIE CPEJICTBA [TPOMEXYTOUYHOM ATTECTALINU:
- KOMILUIEKT OMJIETOB IS 3a4eTa/ dK3aMeHa.

XpaHutcs B OyMa)kKHOM/>JIEKTpOHHOM B¢ Ha Kadenpe BulIBP.

7. YYHEBHO-METO/UYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUWE JUCIUIIJIMHBI (MOAYJIST)

7.1. Pekomenayemas quteparypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTEIHN 3ariaBue W3natenscTBo, ron
JI1.1 |IlypacI'.H., Bomo3zabopHsle coopyKeHHs TOBEPXHOCTHBIX M TIO3eMHBIX BoJ: | HoBowepkacck: , 2015,
Bannrokos 10.B. yaeOHOe mocodue [[UIs CTyZeHTOB HaIIPaBICHUS
"TIIpupoao0o0ycTpoiicTBO U BOJOIIONB30BaHKE" IPOPHITH
"NHXeHepHbIe CUCTEMBI CEIIbCKOX03IHCTBEHHOTO
BOJIOCHA0KEeHMsI, 0OBOJIHEHHS H BOJTOOTBEAEHHU"
JI1.2 | BacuieeB A.M., WmkeHepHbIe CHCTEMBI BOTOCHA0KEHUS M BOJIOOTBEICHHS: Hosouepkacck: , 2016,
Oneiinuxk P.A. yuebHOe mocoOue Al CTYACHTOB U MarkucTPOB HAallPaBICHHS
"TIprpo000yCTPORCTBO U BOIOMOIL30BaHKE"
7.1.2. JlonoiHUTEIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarenscTBO, ros
JI2.1 |Ilypac I'.H., Bono3abopHblie coopyskeHHUs TOBEPXHOCTHBIX M MOI3eMHbIX BojI: | HoBouepkacck, 2015,
banmroxos 10.B. y4eOHOe mocodue [UIs CTYICHTOB HAaIIPaBICHHUS http://biblio.dongau.ru/MegaPr
"TTprpom000yCTPOHCTBO U BOIOIIOIB30BaHNE" TPOGHIH oNIMI/UserEntry?
"NHxeHepHbIe CHCTEMBI CEIIbCKOX03IHCTBEHHOTO Action=Link FindDoc&id=16
BOJIOCHA0KEHHsI, 0OBOJIHEHHS U BOJOOTBEAEHU" 960&idb=0
7.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBUTENHN 3araBue WznarenscTBO, ros
JI3.1 |Camycs O. P., BonocHaOxeHne U BOJOOTBEACHHUE C OCHOBAMH THIPABIIMKHU: Mocksa ; bepnun: [{upexr-
OBcsaanukoB B. M., y4eOHoe mocodue Menua, 2014,
Konnpatees A. C. https://biblioclub.ru/index.php?
page=book&id=253622
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 odunmaneslii caiit HUMU ¢ noctymnom B WWWw.ngma.su
AIIEKTPOHHYIO OMOIHOTEKY
7.2.2 Poccwuiickas rocymapcTBeHHas OMOIHO- Teka (PoHT https://www.rsl.ru/
AJIEKTPOHHBIX TOKYMEHTOB)
723 CrpaBoyHas cuctemMa «KOHCYIBTaHT IITIOCH Cornamenue OVS mis pemennii ES #V2162234




724

Enunoe okHO 10cTyna K 00pa3oBaTeIbHBIM PECypCcaM.

Paznen «BoaHoe x03s1CcTBO»

http://window.edu.ru/catalog/resources?p _rubr=2.2.75.4

7.2.5 becrutatHas 6ubnmmoreka [OCToB 1 cTaHIapTOB http://www.tehlit.ru/index.htm
Poccun

7.2.6 [MopTan y4eOHUKOB 1 AUCCEpTAIUI https://scicenter.online/

7.2.7 Tectupyromas cucrema «IIpodeccnonam» CBUIETENBCTBO O PETUCTPALIUY ANEKTPOHHOIO pecypca Ne
18999 ot 14.03.2013 r. ”HCTUTYT HayYHOH H
nenarorudeckoi nHpopmaimu PAO (beccpouHo).

7.2.8 IIporpamMMmHast cucteMa st OOHapyKEHHsI TEKCTOBBIX | JInmeH3uoHHbIH moroBop Ne 1446 ot 03.02.2020 r. AO
3aMMCTBOBaHMI B y4eOHBIX 1 HAy9YHBIX paboTax «AnTrmtargat (¢ 03.02.2019 r. mo 03.02.2020 r.).
«Antunnaruat. BY3» Bepcuu 3.3»; [IporpamMmmuoe
obecrieueHne «MOIyIb OMCKA TEKCTOBBIX
3anMcTBOBaHUN «OO0bEIMHECHHAS KOJUICKIIU

7.3 IlepeyeHb MpOrpaMMHOro odecredeHust

7.3.1 Pacuér criexrpa crannoHapHBIX PEKUMOB TCYCHHS CBHIETEIBCTBO O TOCYIAPCTBEHHON PETUCTPAIMH POTPaMM
BO/JIbI B TPaIlCIENIAJIbHBIX KaHAIaxX U st OBM Ne 2012614736
notkax» (JIOTPA.nws)

732 IIporpamMma MOJETHPOBAHUS MIPOLIECCOB YIIPABICHUS CBHUICTENBCTBO O FOCYAaPCTBEHHOM PErHCTPaLliK IPOrpaMMm
BOZOpACIIpEICIICHUEM C UCIIOIB30BaHUEM JIOKAMbHBIX | At OBM  Ne 2011613468
PETYISTOPOB YPOBHEH M PACXO/IOB BOIBI

733 Autodesk Academic Resource Center (Autocad 2022, | CormnamieHue o Ipe10CTaBICHIH JIUIEH3NH U OKa3aHUU
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yenyr ot 14.07.2014 r. Autodesk Academic Resource Center

7.3.4 "VmHas Boaa" [Iporpamma npenHasHaueHa Jist Y cnoBUs UCTIONB30BAHUS IIPOTPAMMEI « Y MHAs BOJIA»
MIPOEKTUPOBAHUS CHCTEM BHYTPEHHETO BOAOIIPOBOIA Pex. 1.0 ot 01.07.2021 r OO0 «AMCUTEK»

Y KaHAJIH3aIuI

7.3.5 I'magpocuctema CBuzeTensCTBO 0 peocTaBieHny auneHsun Nel282/HST
o1 9.11.2021 OO0 HTII TpybonpoBox

7.3.6 AdobeAcrobatReader DC JInneH3nOHHBII TOTOBOP HA TPOrpaMMHOE 00ecIieueHUe s
MePCOHATBHBIX KOMITbIOTepOB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpouno).

7.3.7 Opera

7.3.8 Googl Chrome

7.3.9 Yandex browser

7.3.10 7-Zip

7.3.11 IMporpammHas cucteMa it 0OHapYyXEHUs TeKCTOBBIX | JInmensuonHsIi qorosop Ne 8047 ot 30.01.2024 .. AO
3aMMCTBOBAHUI B y4eOHBIX U HAYYHBIX paboTax «AHTHILIATHAT
«Axtunnaruar. BY3» (uarepuer-sepcus);Monyib
«IIporpaMMHBIH KOMIUIEKC IOUCKA TEKCTOBBIX
3aMMCTBOBAHUH B OTKPHITHIX HCTOYHHUKAX CETH
HHTEPHET

7.3.12 MS Windows XP,7,8, 8.1, 10; CyoOnuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeita»

7.3.13 MS Office professional, CyO6mumen3nonnsIif goroop Ne502 ot 03.12.2020 . AO
«Co¢rJlaitn Tpeio»

7.3.14 Visual Studio Community [Ipenocrasnsiercs 6ecriaTHO

7.3.15 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO

7.3.16 ITpaBo Ha Hcnonb30BaHUE IporpaMmsl Uit DBM Howmep nmunensun: NC230P-159093
ITnarpopma nanoCAD 23.0 (0CHOBHO# MOITYJIb),

Monynu: 3D, Mexanuka, Pactp, CIIJIC, Tonomnasn.
7.4 Ilepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

7.4.1 bazer manaeix OO0 "Tpecc-Mupopm" (KoHcynpTanT https://www.consultant.ru
+)

7.4.2 Bbaser manaeix OO0 "PernonansHbIiH
WH()OPMALMOHHBIA HHICKC IUTHPOBAHU"

743 basbr nanabix OO0 Hayunas anekTpoHHas http://elibrary.ru/
oubnmmoTeka

7.4.4 baza ngarapix OO0 "M3natensctBo Jlanp" https://e.lanbook.ru/books

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILIJIMHBI (MOIYJIST)




8.1

CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEHAT3UPOBAHHON MEOENBI0 U TEXHHYECKUMU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Tpenaxxep I KOCBIX MBIIIII )KUBOTA; TpeHa)kep JUIs MBI Ourierica; TpeHakep TS MBI TPYAN
(#a mutax); TpeHaxep AJIS MBIIII CITUHEI (TATA CBEPXy Ha IUIHTax); TpeHaxkep st npecca I1C-
24; Tpenaxep Ui CUHBI pa3dopHbiii; TpeHakep KOMOMHUPOBaHHLIH; TpeHa)kep Ha cBeeHUE HOT
(Ha miurax); Tpenaxep Ha cBenenue Hor (Ha mmutax) [IC17; Tpenaxep uist 1eNbTOBUAHON
MBIIIIIBI TIeYa; TpeHakep I MBI CIIUHEI (TATa CTIepeid Ha TUIMTax); TpeHaxep Ui mpecca
(puMckuit ctyn); braok-pama cBobon. Bec/Ha miaurax; Bubporpenaxkep, Mactep-xum (crubareins-
pasrubarens); Ckambs AJ1s1 xkuMa (C peryinupyeMoit ciiuHkoi); Cynepkum ()KUM HOraMu
yHHUBepcanbHbIN); Tpenaxep mist ourernca (mapta); Jocka ? 1 mr.; PabGoune mecrta CTyICHTOB,
Pabodee mecTo mpenogaBaTes.

8.2

CrnenunanbHOE IOMEIIEHHE YKOMILIEKTOBAHO CHEUATI3UPOBAHHON MEOENBI0 U TEXHHUECKIMU
CpeICTBaMH O0YYEHHUSI, CIy KAIIUMHU JJIsI IPEICTABICHH HHQOPMALIH OOJBIION ayTUTOPHH:
Habop nemMoHCTpanmnoHHOT0 000pyA0BaHus (epeHocHOH): HoyTOyk RUintro — 1 miT.,
MYJBTAMEIMIHOE BUICOTPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanoM — 1
wr.; YdeOHO-HarsaHble nocoous — 14 mr.; JlaboparopHoe o6opyaoBaHue: MakeTbl
neHTpooexxHbIx HacocoB tuna K, KM, /I, M, B. — 6 mt.; Maxkets! oceBoro (tun O) Hacoca — 1 mT.;
Makets! norpyxnbsix HacocoB ATH, OLIB — 2 mit.; Maket crpyiiHoro Hacoca — 1 mr.;
JelcTByromas MOAENb IEHTPOOEKHON HACOCHOH YCTAHOBKH C YaCTOTHBIM IpeoOpa3oBareeM,
MpeIHa3HAYSHHBIX ISl CHATUSI OCHOBHBIX XapaKTEPUCTUK HACOCA, A TaK K€ JUISl U3y4eHHs
ITapauIeIEHOTO U ITOCIIECA0BATEIIFHOTO TIPHCOCIMHEHNS IBYX HACOCOB, HCCIICIOBAHMS IIPOIIECCOB
KaBUTAIUH U dHEprocOepexeHus npu padore HacocoB. [{udpoBeie MAaHOMETPEI, YIIBTPA3BYKOBOK
pacxozomep, aHAJIOTOBbIM BakyoMeTp — 1 mT.; MakeTbl pabouymx Kojiec HEHTPOOESKHBIX HACOCOB
Pa3IMYHbIX THIpaBIMyeckux MamuH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 mit.; Paboumne mMecta cTyzeHToB; Pabodee mecTo mpermomaBaTeds.

9. METOJMYECKHUE YKA3ZAHUA JJIS OBYYAIOIUXCSI 11O OCBOEHUIO JUCIUITIIMHBI (MOXY JIS)

1. ITonmoxenue o Tekymeit arrecrarmu odydarontuxes B8 HUMU JATAY [OnexrpoHHSIH pecype] : (BBEICHO B IEHCTBHE IPUKA30M
nupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nmx.-Menuop. uH-T JloHckoi I'AY .- Dnekrpon. nas. - HoBouepkacck, 2015. —
Pexxum moctyma: http://www.ngma.su

2. TunoBele GOPMBI TUTYIIFHBIX JTHCTOB TEKCTOBOH TOKYMEHTAIINH, BRITIOHAEMON CTYyJCHTAMHU B y4eOHOM Tporiecce [ IIeKTpOHHBIN
pecypce] : / HoBouepk. nxxk.-menuop. uH-T JJouckoit [AY.- Dnexrpon. naH. - HoBouepkacck, 2015. — Pexxum noctyna:

http://www.ngma.su

3. [Tonosxenue o KypcoBOM IpoekTe (pabore) 00yuaromuxcs, 0OCBaNBAIOIINX 00pa3oBaTeNbHbIE IPO-TpaMMBbI OakanaBpuara,
CTIEIMATINTETa, MAarUCTPaTypHl (BB, B AeficTBHe mpuka3oM aupekropa Nel20 ot 14 mrons 2015t.).
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