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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

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 20
caMoCTOsITebHAs paboTa 115
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

Cemectp

(<Kypc>.<Cemectp 9(5.1)
Ha Kypce>) Hroro
Henens 23 1/6
Bun 3anarnit vo | PO | VI PII

Jlekuun 10 (10 |10 |10
IIpaxruueckue 10 (10 |10 |10
Hroro ayp. 20 (20 (20 |20
KonrakrHas padora |20 (20 (20 |20
Cam. pabora 115|115 | 115 | 115
Yacsl Ha KOHTPOIIb 9 9 9 9
Hrtoro 144 | 144 | 144 | 144

Bune! koHTpONIA B cemecTpax:

OK3aMeH 9 ceMecTp

KonTponsras pabora 9 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITJIMHBI (MOAY JIST)

2.1 | ensio gBIsI€TCA OCBOCHHE TUCIUILIHHEL. PopMupoBaHHe (YCBOECHHE) BCeX KOMIETCHIIUH, IPEYCMOTPEHHBIX pabodnM
yueOHBIM [UIAHOM MO THAPOIIEKTPOCTAHIMAM U HACOCHBIM CTAHIUAM B 00JIACTU THAPOTEXHUUECKOTO CTPOUTEIHCTBA

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

Hukn (pa3men) OIT: | b1.B

3.1 | TpeGoBaHus K npeBapuTe/IbHON MOATOTOBKE 00y4aI0Ierocs:

3.1.1 | BononoamnopHsle ¥ BOJOIPOILYCKHBIE COOPY>KEHHS

3.1.2 | I'nxpoTeXHU4eCKUE COOPYKEHHSI HH)KEHEPHON 3aIlUThI OKPY KaIOLIEeH Cpebl

3.1.3 | UrxeHepHbIe METHOPAIMH BOTHBIX 00BEKTOB

3.1.4 | [IpupogooXpaHHbIE COOPYKEHHS

3.1.5 | Pe1b6oxo3stiicTBEHHASI THAPOTEXHUKA

3.1.6 | ObyueHue HaBBIKAM 3JOPOBOTO 00pa3a XKHU3HU U OXPaHBI TPyaa

3.2 | JucuuninHbl (MOAYJIN) M NPAKTHKH, IS KOTOPBIX 0CBOEHHE JaAHHOM TMCUMIJIMHBI (MO1YJIs1) HEO0OX0AMMO KaK
npeAnlecTBYIOLIEE:

3.2.1 | Peunsle rugpoysist

3.2.2 | Peunsie ruapoy3iibl

4. KOMIETEHIIIY OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATLIMHEI
(MOJY.JIST)

K-2 : Cnoco6HOCTH OCYyIIECTBJIATDH OPraHU3AIMOHHO-TEXHUYECKO€ CONMPOBOKACHHEC NHIKCHECPHBIX M3BICKAHUI JJ15
THAPOTEXHUYECKOI0 CTPOUTEILCTBA

[IK-2.1 : Beibop HOpMaTHBHO-TEXHUYECKIX WIH HOPMATHBHO-METOANIECKIX IOKYMEHTOB, PEITIAMEHTHPYIOIIUX POBEICHNE H
OpTaHMU3aINI0 U3BICKAHUN JJIs1 THIPOTEXHUIECKOTO CTPOUTETHCTBA

[IK-2.10 : Ber6op cnocoba BeaeHHUS OIBOTHO-TEXHUIECKIX (BOIONIA3HBIX) paboT 1Mo 00CIeJOBaHUIO COCTOSHHS
TUAPOTEXHUYECKOTO COOPYKEHHUS

[K-2.11 : JoxymeHTHpOBaHKE 1 00pabOTKa pe3yIbTaTOB U3BICKAHUH (00CIICIOBAHIIS)

[TK-2.12 : O¢opmienne n npeacTaBiIeHHE pe3yIbTaToOB N3bICKaHUi (00cIe0BaHNMs)

ITK-2.13 : CocraBnenue oTuera (akra) o0CiIe10BaHMsI THAPOTEXHHUECKOTO COOPYKEHUS

ITK-2.14 : OneHka MOJIHOTHI MHKEHEPHBIX U3bICKAaHUH (00CIIeI0BaHUI) ISl HY K/l TUIPOTEXHHYECKOTO CTPOUTEIHCTBA

[IK-2.2 : CocTaBieHre TEXHUYECKOTO 3a/IaHus Ha MPOBEICHNE U3BICKAHUN I THIPOTEXHUYECKOTO CTPOUTEIHCTBA

I1K-2.3 : Beibop u cucreMaTu3anus HHPOpMauu 00 00bEKTe H3bICKAHNN Ha OCHOBE JOKYMEHTAIBHOIO UCCIICIOBAHHMS

ITK-2.4 : Be16op crioco0a BBIOJIHEHUS PadOT M0 MHKEHEPHO-TUAPOIOTUISCKUM U3BICKAHHUSIM

[IK-2.5 : Beibop croco6a BEIITOITHEHHS PadOT IO HHKEHEPHO-TEOIOTHIECKIM U HHKEHEPHO-TEOTEXHMYECKAM H3BICKAHUSAM

[IK-2.6 : BeimmonHeHne OTASNBHBIX BUIOB paboT M0 WHXKEHEPHO-TUAPOIOTHYECKAM H3BICKAHUSM

[IK-2.7 : BemmonHeHwe 6a30BEIX paboT MO ONPEeICHUI0 (PH3HUKO-MEXaHIMISCKAX CBOUCTB TPYHTOB

[1K-2.8 : BusyanpHoe 00ciie0BaHie COCTOSHHS KOHCTPYKUHUH THAPOTEXHUUECKOTO COOPYKEHUS

ITK-2.9 : BeimosHeHHEe OT/AENbHBIX BUOB HHCTPYMEHTAIBHOTO 00CIEI0BAHUS COCTOSHISI KOHCTPYKIIUHM THAPOTEXHUUECKOTO
COOPYKCHUSI

IIK-3 : Cioco0HOCTH BHIMOJIHATH PA0OTHI 110 MPOEKTHPOBAHUIO THAPOTEXHUYECKUX COOPY KEeHH I

IIK-3.1 : CocTaBieHHE TSXHUICCKOTO 3aJaHusl Ha MIPOCKTUPOBAHUC IJIEMEHTA TMAPOTEXHUYCCKOTO COOPYIKCHUA




[IK-3.10 : BeimonHeHNE HOPMOKOHTPOIS OPOPMIICHHS POSKTHON JOKYMEHTAITUH THAPOTEXHUIECKOTO COOPYKECHHUS

[IK-3.12 : CoctaBneHue CTpyKTypHOU CXeMbI CUCTEMbl MOHUTOPUHTA TEXHUUECKOTO COCTOSIHUSI TUAPOTEXHUUECKOTO
COOpPYKEHUS

I1K-3.2 : BBIOOp MCXOMHBIX TAaHHBIX JUISI HPOEKTUPOBAHUS I'MAPOTEXHUIECKOTO COOPYKEHHUS

[1K-3.3 : BbIOOp HOPpMATHBHO-TEXHHUYECKIX JOKYMEHTOB, yCTAaHABINBAIOLMX TPEOOBaHHS K IPOCKTHBIM PEIICHHUSIM
TUJIPOTEXHUYECKOTO COOPYKEHUS

[1K-3.4 : OneHka yCcIOBHH CTPOUTENHCTBA THIPOTEXHUIECKOTO COOPYKEHHUS IO Pe3yNbTaTaM MH)KEHEPHBIX U3bICKAaHUN

ITK-3.5 : Be160p KOMIOHOBOYHOM CXeMBI 00BEKTa THAPOTEXHUIECKOTO CTPOUTENHCTBA

[IK-3.6 : Beibop TrIia 1 KOHCTPYKTUBHON CXEMBI THAPOTEXHUIECKOTO COOPYKECHHUS

[IK-3.7 : Ha3zHaueHue reOMeTpUUYECKIX pa3MEPOB TMAPOTEXHUYECKOTO COOPYKEHUS U HIIEMEHTOB €r0 CTPOUTEIBHOM
KOHCTPYKIUH

ITK-3.8 : OdopmireHre NpOeKTa THAPOTEXHUIECKOTO COOPY>KEHHS, B T.4. C HCIIOJIb30BAHUEM CPEJICTB aBTOMATH3HPOBAHHOTO
MIPOCKTHPOBAHNUS

ITK-3.9 : IIpoBepka cOOTBETCTBUS ITPOESKTHBIX PELICHHUI THIPOTEXHHYECKIX COOPYKEHHH TpeOOBaHUAM JICHCTBYIOMINX
HOPMAaTHBHO-TEXHHYECKUX JJOKYMEHTOB

ITK-4 : Cioco0HOCTH BBINOJIHATHL 000CHOBAHHE NIPOEKTHBIX PellleHUu i THAPOTeXHMYeCKUX COOPY KeHHUI

I1K-4.1 : Be16op HOPMaTHBHO-TEXHUYECKOTO (HOPMATHBHO-METOANYECKOT0) JOKYMEHTa, YCTaHABIMBAIOIIETO TPEOOBaHMS K
pac4éTHOMY 0OOCHOBAHHIO IPOEKTHOTO PEMICHUS THAPOTEXHUIECKOTO COOPYKEHHUS

[1K-4.10 : BeimonHEeHUE THIPABIMYSCKAX PACIETOB AIEMEHTOB THIPOTECXHIICCKOTO COOPYKCHHS B COOTBETCTBHHU C BEIOPAHHOM
METOIUKON

[TK-4.11 : OuieHKa OCHOBHBIX TEXHHUKO-IKOHOMHUUECKUX TIOKa3aTesel MPOEKTHBIX PEIICHUN THAPOTEXHUUECKOTO COOPYKEHUS

[1K-4.12 : OnpeneneHre CTOMMOCTH IPOEKTUPYEMOTO THAPOTEXHUIECKOTO COOPYKEHHUS 110 MPUOIIMKEHHBIM METOANKAM

I1K-4.2 : CocraBnenue pac4éTHOI cXeMbl padOTHI THAPOTEXHUYECKOTO COOPYKEHHS, DIIEMEHTA €r0 CTPOUTENFHON KOHCTPYKIIMU

ITK-4.3 : Coop u pacy€r Harpy30k (BO3ACUCTBUI) Ha THAPOTEXHUIECKOE COOPYKEHHE

[1K-4.4 : BeiOop METOIWKH BBITIOIHEHHS PACYETHOTO 00OCHOBAHUS THIPOTEXHHYECKOTO COOPY KEHHS

I1K-4.5 : OnpenencHre OCHOBHBIX apaMEeTPOB THIPOCHIOBOTO M THAPOMEXaHHUECKOTO 000PYA0BaHNS THAPOTEXHUIECKOTO
COOPYKEHUS

I1K-4.6 : BeimonHeH#He pacu€ToB U OI[CHKA MPOYHOCTH KOHCTPYKIIMI THAPOTEXHUIECKOTO COOPYIKEHHS B COOTBETCTBUH C
BEIOPaHHOM METOAUKOM

[1K-4.7 : BeimonHeHne pacu€ToB 1 OIICHKa O0IIEeH yCTOHYNBOCTH, THAPOTEXHUIECKOTO COOPY>KEHHS (MIIM €TO OCHOBAHUS) B
COOTBETCTBHUH C YCTAaHOBICHHOW METOJUKON

[1K-4.8 : Pacu€tHOC ompenencHue nedopManuii THAPOTEXHHYECKOTO COOPYKEHHUS

[1K-4.9 : Beimonunenue pacuéra GUIbTpaiy BObI Yepe3 OCHOBAHKE M TEJIO THIPOTEXHHYECKOTO COOPYKEHUSI B COOTBETCTBHH C
BBIOPAaHHOW METOIMKON

5. CTPYKTYPA U COJEPKAHME JUCHOUILIAHBI (MOAYJIST)

Kon HaumeHnoBaHne pa3neioB u Cemectp / | Hacos | Unpukaropsl | Jluteparypa | HHTepaxr. IIpumeuyanne
3aHATHSA TeM /BUJ 3aHATHSI/ Kypc

Paznen 1. BeipaGorka
3exkTpo3Hepruun I'IC.
BonnosnepreTuyeckue pacyernl.
Pe:kumbl padorsl [IC




1.1 DHeprus ¥ MOIHOCTh BOAHOTO I1K-2.1 TIK- JI2.8 J12.9 TIK1
MoToKa. ['uuposHepreTnyeckue 2.5TIK-2.8 | B354 3556
pecypchlL. IK-2.9 IIK-

OCHOBHBIE CITOCOOBI CO3/IaHUS 2.10 [IK-2.12
Hanopa. [Ipunmun padotsl I'OC, ee MK-3.1 IIK-
MOILHOCTb U 3.21IK-3.4
BBIPAOOTKA IJIEKTPOSHEPTHH. IK-3.5 TIK-
Cocras o6opynoBanust [ DC. 3.6 TIK-3.8
OCHOBHBIE CHCTEMBI IIK-3.9 IIK-
THAPOTYPOHH U UX 4acTH. CXEMBI 3.12TIK-4.4
YCTaHOBKHU TypOUH, HAOP U I1K-4.5 IIK-
MOIITHOCTE. CXEMBI 4.9 T1IK-4.11
THPOAKKYMYJIUPYIOIINX

anexrpocTaHiuii. OCHOBHbBIE

napametpsl TADC. CxeMsl

U PEXUMBI pabOThI IPUIHBHBIX

aNeKTpocTannui. /JIex/

1.2 Omnpenenenre 0OCHOBHBIX [TK-2.6 T1K- JI2.1J12.2 TK1
SHEPreTUYECKUX I1apaMeTpOB 2.9 TIK-2.10 24 55
I'SC. I'paduueckuii meron ITK-2.13 TIK-

OmpeeNeHUs TapaMeTPOB. 2.14 TIK-3.1
Krnaccudumkanus ruapaBIudaeckux [TK-3.5 TIK-
MaIluH. 3.6 TIK-3.7
IIpuBeneHHbIE TapaMeTphl TYpOUH. ITK-3.8 T1K-
Pemienue 3anau Ha onpeneneHue 3.9 IIK-3.10
11apaMeTpoOB I1K-3.12 TIK-
Typ6uH. [Tondop HacocoB u 4.1 TIK-4.7
TypOHH 10 KaTaioraM. Pemenne I1K-4.8 I1K-
3a1a4 o noadopy 4.9 TIK-4.10
HacocoB U TypOuH. /I1p/

1.3 Pemenne 3anau no onpeaeneHuIo ITK-2.8 TTK- JI2.1J12.2 IIK1, TK1
OCHOBHBIX SHEPTETUYECKUX 2.9T1IK-2.14 JI2.3
napametpoB ['DC. Pemenue 3agau [K-3.3T1IK- | B3 34 35 26
0 MoI00PY HACOCOB U 34T1IK-3.5
Typoun. /Cp/ IK-3.7 IIK-

3.8 I1K-3.9
TIK-3.10 TIK-
3.12 TIK-4.1
I1K-4.2 TIK-
4.3 TIK-4.4
[K-4.5 TIK-
4.6 1IK-4.7
I1K-4.8
Paznen 2. O6opynosanue I'IC.
I'uapaBauyeckHe MAIIUHBI.
Hacocsel. Oxcnryaranus I'IC.

2.1 Knaccudukanys ruipaBIudecKux ITK-2.2 TIK- JI2.1J12.2 TIK1
MarmH. Bugsl TypOuH 1 obnactu 2.31IK-2.4 23 D4 25
ux npumeHenus. ['mapoarperar u IK-2.5 IIK-
3nanue ['9C. Homenkiarypa 2.6 1IK-2.8
peakTuBHBIX TYpOuH. [Tog00p ITK-2.9 T1K-

PEaKTUBHBIX TYPOUH IO 2.10 TIK-2.11
MIPUBEJICHHBIM ITApaMETPaM. TIK-2.12 TIK-
OCHOBHOE PHEPreTHIECKOE 2.13 TIK-2.14
ypaBHEHUE TYPOMHEI. ITK-3.2 TIK-
[IpuBeneHHBIC MapaMeTPhI TYPOHH. 3.31IK-3.9
Koa¢pduuueHT OBICTPOXOIHOCTH. [IK-4.1 IIK-
ITomobue TypOuH. OCHOBHBIC 4.2

rapamMeTpsl HacocoB. Bupl
HacocoB. ITog6op Hacocos. /Cp/




2.2 Omnpenenenue TUIA TypOUHEL, €€ IK-2.1 K- J12.1 TK1
XapaKTEPUCTHK U KOJTMYECTBA 2.21T1IK-2.3 | B3 243556
arperaToB yCTaHOBJIEHHBIX Ha ITK-2.6 I1K-

I'SC. Onpenenenne pacueTHBIX 2.8 TIK-2.9
rnapaMeTpoB TypOUHBI IO TIK-2.10 TIK-
YHUBEPCAIbHON XapaKTEPUCTHUKE. 2.14 TIK-3.1
IMoctpoenue padoueit IK-3.2 TIK-
xapakrepuctuku ' 9C. 4.1 TIK-4.2
OrnpeneneHne MakCUMalIbHOM I1K-4.3 TIK-
BBICOTHI OTCACHIBaHUS TypOUHBI U 4.4 1IK-4.5
ee 0E3KaBUTAIIIOHHOTO PEKUMA. I1IK-4.6
Pemienue 3anau Ha onpeneneHne

BEICOTHI OTcackiBanus. /Cp/

2.3 Penrenue 3anad mo moxpbopy ITK-2.1 K- J2.2J12.3 TK1, TIK1
HACOCOB, OIIPEJEIICHUIO TUIIA 2.6IIK-2.8 | D324 3556
TypOUHBI U ee [IK-2.9 TIK-
xapakrepuctuk. /Cp/ 2.14 TIK-4.9

I1K-4.10 TIK-
4.11 TIK-4.12
Pa3znen 3. OcoGenHocTH
MAILIMHHOIO BOAONIOAbEMA B
BOJOCHA0KEHUH U
BO/IOOTBeIeHUH.

3.1 3HaueHnEe MEXaHUIECKOTO MK-2.1 K- JI2.5J12.6 TIK1
BOJOIIOIbEMA B BOJOCHAOKEHUH U 2.2 TIK-2.8 93 D4 D5 D6
kaHanmu3armu. Kiaccudukanms ITK-2.9 T1K-
BOJIOIIOIEEMHHKOB, 00BEMHO- 2.10TIK-2.13
BBITCCHUTEIBHBIX U TIK-2.14 TIK-

JTMHAMHAYECKUX HaCOCOB, 3.9T1IK-3.10
OCHOBHBIEC pabo4re mapamMeTpbl IK-3.12 TIK-
Hacoca U HaCOCHOM 4.1 TIK-4.2
ycTaHOBKH. /JIex/ I1K-4.10

32 OcCHOBHEIE ITOHATHS O Hacoce, IIK-2.5 TIK- JI12.5 TK1
HACOCHOM arperaTe, HaCOCHOM 2.6 IIK-2.8 | D324 3526
ycranoBke /IIp/ [IK-2.9 I1K-

3.1 TIK-3.9
I1K-3.10 IIK-
3.12 TIK-4.1

[K-4.7 IIK-

4.8 1IK-4.9
ITK-4.10 TIK-
4.11 TIK-4.12

33 BiusHue 4acToThl BpallleHUs Ha [1K-2.1 TIK- TK1, IIK1
XapaKTepUCTHKY Hacoca. [lepecuér 2.9TIK-2.10 23 24
XapaKTepUCTHUKU HA HOBYIO ITK-3.3 TIK-
gacTtoTy BpameHus. /Cp/ 3.10 IIK-4.7

[1K-4.8 TIK-
4.9
Pa3znes 4. BoicoTa BcacblBaHUS
Hacoca. Hamop Hacoca u
HACOCHOH YCTAHOBKH.

4.1 I'eomerpudeckas u ITK-2.5 TIK- TIK1
BaKyyMMETpHUYECKasi BBICOTA 2.6 1IK-2.8 | D3 243556
BcachkIBaHUs Hacoca. KaBurammsi. [1K-2.9 TIK-

Meps! 60pb0BI ¢ KaBUTAIHEH. 2.10 [IK-2.14
CxeMbl HACOCHBIX YCTaHOBOK C ITK-3.1 ITK-
NI0JIO’KUTEIBHOM U OTpULIATEIBHON 3.21IK-3.3
BBICOTOH BcacklBaHusl. Hamop I1K-3.4 IIK-
HAacoca U HACOCHOM yCTaHOBKH. 4.2 TIK-4.4
I1K-4.5 TIK-
/Cp/ 4.6 TIK-4.7




4.2 OCHOBHEIE TIOHSTHS O Hacoce, [IK-2.1 IIK- J2.5 TK1
HaCOCHOM arperare, HaCOCHOM 24T1IK-2.5 | D3 243556
ycranoBke. /Cp/ ITK-2.6 TIK-
2.8 TIK-2.9
TIK-2.10 TIK-
2.11TIK-2.12
TIK-2.13 TIK-
2.14TIK-4.9
I1K-4.10 TIK-
4.11
43 Mephbi 60pbOBI C KABUTALIUEH. [TK-2.5 TIK- JI2.5 TIK1, TK1
DJEeKTpOABUTATENN HACOCHBIX 2.6 IK-2.8 | D324 3526
yCTaHOBOK. BcriomorarensHbie ITK-2.9 T1K-
HacoCHbIe ycTaHOBKH. /Cp/ 2.10 TIK-3.9
TIK-3.10 TIK-
3.12 TIK-4.1
I1K-4.2 TIK-
4.3 TIK-4.4
[IK-4.5 TIK-
4.6 1IK-4.7
Pa3znen 5. Teopust HacocoB
5.1 OcCHOBHOE ypaBHEHHE ITK-2.2 TTK- TIK1
BpalaTeIbHO-JIONACTHBIX 2.31IK-2.4 | D324 3526
HacocoB. BiusHue yria [IK-2.5 IIK-
YCTaHOBKH JIOTIATOK pabodero 2.6 1IK-2.8
KoJIeca Ha Harop Hacoca. ITK-2.9 T1K-
TeopeTrrueckas v paxTuyecKas 2.10 TIK-3.1
nonava Hacoca /Cp/ MK-3.2 TIK-
3.31IK-4.1
I1K-4.2 TIK-
4.3 TIK-4.4
5.2 M3yuenue npuHUMnIa AeHCTBUS U [K-2.8 I1K- TK1
KOHCTPYKIUH BOJIOTIOJ/bEMHUKOB H 2.9T1IK-2.13 | D3 54 35 56
BO3BPaTHO-IIOCTYTATENbHBIX I1K-2.14 TIK-
HacocoB. [locnenoBaTennbHOCTD 3.7TIK-3.8
MycKa u ITK-3.9 TK-
OCTaHOBKH LICHTPOOEIKHBIX, 3.10 [IK-3.12
OCEBBIX, IOPUIHEBBIX U [1K-4.7 TIK-
CKBa)KUHHBIX HacocoB. /Cp/ 4.8 TIK-4.9
TIK-4.10 TIK-
4.11 I1IK-4.12
Pa3znea 6. I'padpux
XapakTepucTHK Hacoca. OceBoe
JaBJieHHe.
6.1 3aBUCHUMOCTb HAIopa ITK-2.2 TTK- TIK1
LIEHTPOOESIKHOTO HACOCA OT €T 2.6 1IK-2.8 | 3354 3536
noaayu. OceBoe aBjeHUeE, [TK-2.9 I1K-
0CEBOM C/ABUT B IICHTPOOEKHBIX 2.10 TIK-3.2
Hacocax M Mepbl 00PHOBI C ITK-3.9 T1K-
HuM. /JTex/ 4.1 TIK-4.2
[K-4.7 TIK-
4.8 1IK-4.9
6.2 M3yueHne KOHCTPYKIUHU 1 ITK-2.2 TIK- TK1
NIPUHLUIA JEHCTBUS 2.31IK-2.4 | D324 3526
LEHTPOOEIKHBIX HACOCOB THIIA TIK-2.11 IIK-
«K», «KM», «I», «B, «M», 3.1 1T1K-4.1
«M», «MC», CKBaXXUHHBIX 1 [1K-4.2 T1IK-
ocesbix. /TIp/ 43
6.3 N3yueHne xapakTrepucTiK [1K-2.4 TIK- IIK1, TK1
LIEHTPOOEKHOTO M OCEBOTO 2.5TIK-2.6 | B354 3556
HacocoB. /Cp/ I1K-2.8 TIK-
2.9 TIK-2.13
TIK-2.14 TIK-
3.4 TIK-3.8
IK-3.9 TIK-

4.6 IIK-4.7




Paznen 7. PaGouas Touka
Hacoca. CoBmecTHasi padora
HACOCOB.

7.1 CoBmecTHas pabota Hacoca U [TK-2.4 T1K- TIK1
TpyOonpoBoaa. Pabouas Touka 2.5TIK-2.6 | D324 3526
Hacoca. Crioco0bl IIK-2.8 TIK-
pEeTyINpOBaHUs MOJAYH. 2.91IK-3.1
[TapannenvHas u [TK-3.2 TIK-
nociuenoBarenbHas paboTa 4.3 TIK-4.4
HACOCOB Ha OJIMH TPYOOIPOBO/I. [TK-4.5 T1K-
3aKoHbI IPONOPLIMOHATIBHOCTH U 4.6 IIK-4.7
ux npumenenue /Cp/ ITK-4.8 IIK-

4.9

7.2 HcnbiTanue neHTpo0eKHOTO ITK-2.1 ITK- TK1
Hacoca U IOCTPOCHHUE €ro 2.2TIK-2.13 | D3 254 35 D6
OCHOBHBIX XapaKTEPUCTHUK. TIK-2.14 T1IK-

HcnbiTanne neHTpoOeKHbIX 3.1TIK-3.2
HAaCOCOB MPH MOCIIEA0BATEIHHOM U ITK-3.9 T1K-
TIapaJuIeIbHOM ITOAKIIOYEHUH Ha 3.10 [IK-3.12
o0y HanmopHBIH TPyOONPOBOA U [IK-4.6 TIK-
MOCTPOCHHE PACXOJHO-HATIOPHOM 4.7 T1IK-4.8
xapakrepuctuku Q-H. /Cp/ I1K-4.9 TIK-
4.10 TIK-4.11
[1K-4.12
7.3 ITon0Oop HAcCOCOB MO KaTajgoram. ITK-2.5 TIK- JI2.5 IIK1, TK1
ITocTpoenue pacxogHO-HATIOPHOU 2.6 I1IK-2.8 23 B4
XapaKTEpUCTUKU I10 pe3yJIbTaTaM [1K-2.9 TIK-
ucnsiTanuid. /Cp/ 2.14 TIK-3.1
IIK-3.2 TIK-
3.6 I1K-3.7
MK-3.8 TIK-
3.9IK-3.10
I1K-4.8 TIK-
4.9 TIK-4.10
TIK-4.11 TIK-
4.12

Pa3znes 8. HacocHble cTaHIuu

BO/IOCHA0KEHHUSI

8.1 T'unporexnuueckuit yzen [TK-2.6 T1K- JI2.4 J12.5 TIK2
COOpY’KEHHI MAIIMHHOTO 2.8 T1IK-2.9 | D324 3526
BozponoabeMa. OCOGEHHOCTH I1K-2.10 IIK-
NIPOEKTUPOBAHUA HACOCHBIX 2.14TIK-3.1
CTaHLUI BOJOCHAOKEHHUS. MK-3.2 TIK-
Knaccudurkanus HacOCHBIX 4.1 TIK-4.6
CTaHIUI BOJTOCHA0KEHHUSI. [TK-4.7 I1K-

IlepenBukHBIE HACOCHBIE 4.8 TIK-4.9
crannuu. /JIex/

8.2 Br16op cxembl y3i1a MalIMHHOTO ITK-2.6 TTK- J12.4 J12.5 TK2
Bozponoabéma. OnpeneneHue 2.8 IIK-2.9 | D324 3526
mecra ctBopa 3aanusg HC u TIK-2.14 T1IK-

Tpacchl BOJOIIEPEMEILICHHS. 3.1 [IK-3.7
OrnpeneneHne pacueTHbIX ITK-3.8 T1K-
3Ha4YeHUH 04U U Haropa 3.9 IIK-3.10
HacocHoU cranmu. /T1p/ TIK-3.12 I1IK-
4.6 1IK-4.7
I1K-4.8 TIK-
4.9 TIK-4.10

8.3 ITonGop HACOCOB MO KaTajoram. [1K-2.4 I1K- J12.4 J12.5 [IK2, TK2
DJEeKTPOABUTaTENId HACOCHBIX 2.5TIK-2.6 | B354 3556
YCTaHOBOK. ITK-2.8 T1K-

/Cp/ 2.9 TIK-2.13
TIK-2.14 TIK-

3.1 TIK-3.9
ITK-3.10 TIK-

4.6 IIK-4.7




Paznen 9. Bononpuemubie
COOPY KEeHHSI

9.1 Knaccuukanus BogonpueMHbIX ITK-2.6 T1K- JI2.5 IK2
coopyxeHuit. OcoOeHHOCTH 2.8IIK-2.9 | 33543536
KOHCTPYKLUU U METOJIUKA pacyeTra I1K-2.13 TIK-
BOJIONIPUEMHBIX CoopykeHui. /Cp/ 2.14 TIK-3.1

I1K-3.10 TIK-

3.12 TIK-4.1

[1K-4.2 TIK-
4.3

9.2 OCOOCHHOCTH KOHCTPYKIIHU ITK-2.4 T1K- JI2.5 TK2

BOJIONIPHUEMHBIX coopykeHuit /Cp/ 2.51IK-2.6 | D324 3526
[K-2.8 TIK-
2.91IK-3.5
IK-3.6 TIK-
3.7TIK-3.8
[K-3.9 TIK-
4.6 1IK-4.7
ITK-4.8 TIK-
4.9
93 Pacuér BogonpuémHuka Tuna [1K-2.5 TIK- J12.6 TIK2, TK2
nuto3-peryssarop /Cp/ 2.6 TIK-2.12 | 33 94 55 36
TIK-2.13 TIK-
2.14TIK-3.1
[1K-3.4 TIK-
3.8 T1K-3.9
ITK-4.6 TIK-
4.7 1IK-4.8
I1K-4.9 TIK-
4.10
Paznen 10. 3nanue HacocHoM
CTAaHLUM BOJAOCHAOKEHUS
10.1 Tunbl 37aHUI HACOCHBIX CTAHIIMHA IMK-2.1 K- J12.4 J12.5 TIK2
BoocHaOxeHus. OnpenercHne 221T1IK-2.3 | D3 243556
OTMETKH YCTAaHOBKH HAacoOCa 1 [TK-2.8 TIK-
TIPUHSATHE TUIIA 3JaHUsI HACOCHOMH 2.9 TIK-2.10
craHiuu. OnpeeneHue MIaHOBbIX IMK-2.11 TIK-
U BBICOTHBIX Pa3MEPOB 31aHUS. 3.1TIK-3.2
KoncTpykius Han3eMHOU 1 I1K-4.1 IIK-
MOA3EMHOM YacTH 34aHUS. 4.2 11K-4.3
/Cp/ I1K-4.4 TIK-
4.9 TIK-4.12
10.2 OmnpeneneHne OTMETKH YCTaHOBKU [IK-2.1 TIK- J12.4 J12.5 TK2
Hacoca U NpUHATHE THIA 30aHUS 2.2 TIK-2.6 D23 D4 D5 D6
HacocHOM craHnuu. Pacuér u I1K-2.8 T1K-
TIPOEKTUPOBAHUE 3[aHHSI HACOCHON 2.91IK-2.13
ctanuuu /Cp/ TIK-2.14 TIK-
3.1 [IK-3.10
IK-3.12 TIK-
4.1 TIK-4.2
[1K-4.8 TIK-
4.9 1IK-4.12
10.3 Baxyymnas cucrema. [Ipunmmn ITK-2.1 IIK- J12.4 IIK2, TK2
JecTBUS 1 001aCTh 2.6 1IK-2.8 | 33243536
npumenenus /Cp/ [K-2.9 TIK-
2.13TIK-2.14
MK-3.1 IIK-
3.6 I1K-3.7
IK-3.8 TIK-
3.91IK-4.1
IK-4.5 TIK-
4.6 TIK-4.7
I1K-4.8 TIK-

4.9 1IK-4.12




Paznen 11. OdopynoBanue
HACOCHOM CTAHINHU

BO/IOCHA0KEeHU S
11.1 OCHOBHOE M BCTIOMOTATEIbHOE [TK-2.1 K- J12.4 J12.5 TIK2
000pyI0BaHNE HACOCHOM CTAHIIHU. 2.6 IK-2.8 | D324 3526
TpyOoIpoBoABl HACOCHO ITK-2.9 T1K-
crannuu. /Cp/ 2.10 TIK-2.14
MK-3.1 IIK-
321K-3.3
I1K-3.4 TIK-
3.9 IK-4.1
[1K-4.2 TIK-
4.3 1IK-4.7
I1K-4.8 TIK-
4.9 TIK-4.12
11.2 Br160op ocHOBHOTO [IK-2.1 IIK- JI2.5 TK2
THIPOMEXaHUYECKOTO U 2.8 [1IK-2.9 923 54 D5 D6
ANIEKTPOCUIIOBOTO 000PYTOBAHUS. ITK-2.12 TIK-
Tpy6ompoBoas! HACOCHOH 2.13TIK-2.14
ctanuuu. /Cp/ I1K-3.1 TIK-
321IK-3.3
IK-3.4 TIK-
4.3 TIK-4.4
[1K-4.5 TIK-
4.6 1IK-4.7
ITK-4.8 TIK-
4.9
11.3 Pacuér TpybonpoBonoB. Pacuér [K-2.3 TIK- J12.5 K2, TK2
ruapasindeckoro ynapa /Cp/ 24TIK-2.5 [ 33245536
IK-2.6 TIK-
2.8 TIK-2.9
I1K-2.10 TIK-
2.11 TIK-2.12
TIK-2.13 TIK-
2.14TIK-3.1
I1K-3.10 TIK-
3.12 TIK-4.5
[TK-4.6 TIK-
4.7
Paznes 12. HacocHble cTaHIMHU
BO/I00TBeIeHHS
12.1 Knaccudwrkanms HacoCHBIX [IK-2.1 K- JI2.5 TIK2
CTaHIMH BOAOOTBEICHUS. 2.2TIK-2.9 | D324 3526
Oco0eHHOCTH KOHCTPYKIIUH ITK-2.10 TIK-
3/1aHUS] HACOCHOM CTaHIIUN 2.14 TIK-3.1
BozooTBeneHus. OnpeeneHue [IK-3.2 TIK-
IJTAHOBBIX M BEICOTHBIX Pa3MepPOB 3.31IK-4.1
3nanus. KoHCTpyKuus Haa3eMHOM [TK-4.2 TIK-
1 TIOJ[3¢MHOM JacTy 31aHus. /JIex/ 4.3 T1K-4.8
[1K-4.9
12.2 OnpenesneHue MIaHOBBIA U [1K-2.1 TIK- J12.5 TK2
BBICOTHBIX pa3MEpOB 3/1aHUS. 2.21T1IK-2.3 | B3 243556
Pacuér u npoexrupoBanue ITK-2.8 T1K-
BOJIOBBIITY CKHOTO 2.91IK-2.13
coopysxenwust /TIp/ TIK-2.14 TIK-
3.1 TIK-3.2
IK-3.8 TIK-
3.91IK-4.1
I1K-4.2 TIK-
4.8 TIK-4.9

IK-4.11




12.3 OcoOeHHOCTH KOHCTPYKIUH IK-2.6 K- K2, TK2
3JIaHUs HACOCHOM CTaHIIUHA 2.8 I1K-2.9 93 54 D5 D6
BojooTBeicHU. TpeboBanus, ITK-2.13 TIK-
NIPENBABISIEMBIE K 3[aHUIO 2.14 TIK-3.1
HC. /Cp/ [K-3.2 TIK-

3.8 [IK-3.9
TIK-3.10 TIK-
3.12 TIK-4.6
[1K-4.7 IIK-
4.8 TIK-4.9
IK-4.11
Paznen 13. OdopynoBanue
HACOCHO¥ CTAHIUU
BO/I00TBeIeHHS

13.1 OCHOBHOE M BCTIOMOTaTEIHHOE ITK-2.1 K- JI2.5 TIK2
000pyI0BaHNE HACOCHOH CTAHIIHU. 2.2TIK-2.3 | D324 3526
TpyOonpoBoibl HACOCHOH [K-2.9 TIK-
ctannuu. /Cp/ 2.13 TIK-2.14

MK-3.1 IIK-

321K-3.3

[1K-4.1 IIK-

4.2 TIK-4.3

[K-4.4 TIK-
4.5

13.2 Br160op ocHOBHOTO 000py10BaHMS. ITK-2.4 T1K- JI2.5 TK2
TpyGompoBoBI HaCOCHON 2.8 IIK-2.9 | D324 3526
crannuu. /Cp/ TIK-2.10 IIK-

2.11TIK-2.14
IK-3.1 IIK-
3.2T1IK-3.3
[K-3.4 TIK-
3.12 TIK-4.1
I1K-4.9 TIK-
4.10 TIK-4.11
[1K-4.12

13.3 CoBMecTHas paboTa HACOCOB H ITK-2.5 TIK- I1IK2, TK2
TpyOonpoBoaa. [IpoBepka 2.6 TIK-2.8 | D3 243556
MIPaBUJIBHOCTH TIOAOOpa TIK-2.12 TIK-

Hacoca. /Cp/ 2.13TIK-2.14
IK-3.1 IIK-
3.8 I1K-3.9
TIK-3.10 TIK-
3.12 TIK-4.5
I1K-4.6 I1K-
4.7 TIK-4.8
TIK-4.11 TIK-
4.12
Paznen 14. ABToMaTu3zanus u
IKCIIIyaTAIUS HACOCHBIX
CTAHIM I

14.1 IpuHuune! 1 TpubOpsHI ITK-2.1 K- TIK2
ABTOMATHU3AIMHA HACOCHBIX 2.21T1IK-2.3 | B3 243556
cradiuii. OcobeHHOCTH ITK-2.4 TIK-

SKCIUTyaTallii HACOCHBIX CTAHIUI 2.5 TIK-2.6
BOJIOCHA0KEHHUS U BOJIOOTBEICHHSI. ITK-2.8 TTK-
Bonoxo3stiiicTBeHHbIE pacuéThI. 2.91IK-2.14
OmnpeneneHne TEXHUKO- ITK-3.1 TIK-
SKOHOMHUYECKHX U YAETbHBIX 3.2 IIK-3.3
rokasaresneil HacoCHOU I1K-3.4 TIK-
cranmuu. /Cp/ 3.5TIK-3.6

[K-4.7 TIK-

4.8 I1IK-4.9




14.2

IMocTpoenue rpaduxa coBMECTHOI
pabOThI HACOCOB U TPYOOIIPOBO/IA.
Bonoxo3stiiicTBEeHHbIE pacyeThl.
TeXHUKO-IKOHOMUYECKHE
nokasarenu. /Cp/

IK-2.1 K-
2.2 TIK-2.8
IK-2.9 IIK-
2.10I1IK-2.14
ITK-3.1 K-
3.9IIK-3.10
TIK-3.12 TIK-
4.1 TIK-4.8
I1K-4.9 TIK-
4.10I1K-4.11
I1K-4.12

34 35 36

TK2

14.3

ABTOMaTH3aLuUs PabOTHI HACOCOB.
IIpubopsl 1 006opynoBaHuE
HY. /Cp/

IK-2.5 IK-
2.6 IIK-2.8
I1K-2.9 IIK-
2.13 11K-2.14
ITK-3.6 K-
3.7TIK-3.8
IK-3.10 IIK-
3.12 T1IK-4.6
I1K-4.7 IIK-
4.8 1IK-4.9
TIK-4.10 IIK-
4.11

93 54

TIK2, TK2

Pa3nea 15. IloaroroBka K
IK3aMeHy

15.1

TToxgroroBka u cada
sK3aMeHa /Dx3amen/

IK-2.1 IIK-
2.21IK-2.3
I1K-2.4 TIK-
2.5TIK-2.6
IK-2.7 IIK-
2.8 I1IK-2.9
ITK-2.10 IIK-
2.11TIK-2.12
TIK-2.13 IIK-
2.14TIK-3.1
I1K-3.2 K-
3.31IK-3.4
ITK-3.5 IIK-
3.6 IIK-3.7
I1K-3.8 I1K-
3.9 IIK-3.10
I1K-3.12 TIK-
4.1 TIK-4.2
I1K-4.3 I1K-
4.4 T1IK-4.5
ITK-4.6 T1K-
4.7 1IK-4.8
I1K-4.9 I1K-
4.10 TIK-4.11
I1K-4.12

JI2.1J12.2
J12.3 J12.4
J12.5 J12.6
J12.7J12.8
J12.9
31323354
3596

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

1. KOHTPOJIBHBIE BOITPOCBI U 3AJAHUA JJJIA1 TIPOBEJJEHIA TEKYIIEI'O KOHTPOJIA

JUis cTyZIeHTOB 3a049HO U 04HO-3209HOM (popM 00yUeHUs IPOBEIACHUE TEKYIIEro KOHTPOJIS IPEeyCMaTpUBAaeT KOHTPOJIb

BBITIOJTHEHU Pa3aCiOB MHAUBUAYAJIbHBIX 3aJJaHUI (HI/ICBMCHHBIX pa60T) B TCUCHUC y‘{€6HOFO roaa.

ITpumedanue: MCXOTHBIC JaHHBIE I 33139 XpaHATCS B OyMaXHOM BHJIE Ha COOTBETCTBYIOIIESH Kadenpe
MMPUMEYAHMUE: TecTs! XxpaHaTca Ha Kaeape B OyMaskHOM BUJIE.

2. KOHTPOJILHBIE BOITPOCHI Y 3AJTAHWSA JIJTS1 [TPOBEJIEHUSA TIPOMEXXY TOUHOM ATTECTALIMM 1O UTOT'AM
OCBOEHU AMCHUTIJIMHBI (MOAYJIS)
IIpomexyTouHas arrectanus npoBoautcs B popme urorosoro koHTposs (UK) mo aucuumnmse:

Kypc 4.

®dopma: 3K3aMeH
Bompocs! 11t poBeneHust TPOMEKYTOUYHON aTTecTaluy B (hopMe dK3aMeHa:
1. BoonoTpe®uTenu 1 BOJONOIB30BATENH.




2. 'mapaBnuueckast 3HEPTUsS BOJOTOKOB M CIIOCOOBI €€ UCIIOIb30BaHNUSI.

3. IIpyHIMNHaIbHBIE CXEMBI CO3/IaHUS HATIopa.

4. IIpunuBHbIE HIEKTPOCTAHLIUY.

5. Dueprerudeckue nmapamerpsl [OC.

6. l'uapaBnuueckre MalMHbI UX KTacCH(UKaIIKsL.

7. J1aTb ompezieneHye U MoKa3aTh Ha CXEME HACOCHOM yCTaHOBKH F€OMETPUYECKOH BBICOTBI BCACHIBAHUS, HATHETAHHS U
BojonogseMa. YeMy paBHBI IPHBEICHHBIC BEICOTHI BCACHIBAHUS, HATHETAHUS 1

MOJIHBII HAIIOp HACOCHOM YCTAHOBKU.

8. JlaTb onpenieneHre OCHOBHBIX TapaMeTPOB PabOTHI Hacoca: MojAauu, Harnopa, MomHocty 1 KIT/]
(THapaBIHYECKUi, 0OBEMHBII, MEXaHHYECCKUN M TIOJTHBII).

9. Teopernueckue, NPAKTHIECKUE BETHIUHBI IT0Ja4d U HAIlOpa HACcOCa.

10. IIpunun paboThl, yCTPOMCTBO U KOHCTPYKIIMKA OCHOBHBIX Y3JIOB U A€TasIel HEHTPOOESKHBIX
HacocoB Tuna: K, KM, B, I, M, M/], MC, ATH (3LB).

11. IpuaIn paboThl, YCTPOHCTBO M KOHCTPYKIIMH OCHOBHBIX y3JIOB H AeTajiel oceBbIX Hacocos Tuma: O u OII.
12. Ipuaiun paboTsl, YCTPOHCTBO B KOHCTPYKI[MH OCHOBHBIX y3JI0B H AeTajel 00beMHOBBITECHUTEIBHBIX HACOCOB (OJHHOYHOTO,
JBOMHOTO, MU PepeHINATEHOTO ISHCTBUS, T1adparMoBoro,

BHUHTOBOTO).

13. JI7st 9ero u Kak MpOU3BOJUTCS UCTIBITAaHUE IIEHTPOOSKHBIX HACOCOB?

14. Cioco0Ob! u3MepeHus ToOAaYH U Hallopa HACOCHON YCTaHOBKH.

15. I'padmueckn n300pa3uTh MOJIOKEHNE OCHOBHBIX XapaKTEPUCTUK pabOTHI IEHTPOOESKHBIX HACOCOB.
16. Uto Takoe MOITHOCTh HACOCa, BJIEKTPOIBUTATENS M KAK OHU OTIPEAETISIOTCS.

17. Hamop 1 MOLITHOCTB TypOUH.

18. KoHCTpyKIMS peakTUBHBIX TYpOHH: OCEBbIE, PONEIUIEPHBIE, ITOBOPOTHO-JIOMACTHBIE M PaJANaIbHO-0CEBbIE TYPOHHBI.
19. YcranoBka TypOMH pa3IH9HBIX BHIOB B 3HaHMIX [OC.

20. OcHOBHOE ypaBHEHHUE THAPOTYPOHHBI M €TO aHAIN3.

21. IlonoOue ruapaBaMYecKuX TYPOHH U PEKUMOB UX paOOTHI.

22. KaBuranus B rTIpaBiINuecKuX TypOUHAX U €€ MOCIIECTBHS.

23. Onpenenenne 10MyCTUMOM BBICOTHI BCACHIBAHUS.

24. Bunsl XapaKkTepHCTHK: INHEHHbIE H YHUBEPCAIbHBIC.

25. JluneitHble XapaKTEPUCTUKU THAPOTYPOHH U METOJIBI U METO/IBI X ONPENENIEHHs 110 MOJEIbHBIM
HCTIBITAaHUSM.

26. 'maBHBIC yHUBEPCANbHBIC XapaKTEPUCTUKN PEAKTHBHBIX TypOUH U METOABI UX ONPEIETICHUS M0
MOJIETTbHBIM UCTIBITAHUSAM.

27. IlocTpoeHne TMHEHHBIX U YHUBEPCAIBHBIX SKCILTYyaTAllHOHHBIX XapaKTEPHCTHK.

28. KoHCTpyKuny OETOHHBIX W METAJUTHYECKUX TYPOHH.

29. OtcaceiBaromue TpyObl THAPOTYPOUH, UX HA3HAUCHHUE U KOHCTPYKIIUU.

30. IToxGop ruapaBIMYECKUX TYPOUH.

31. boprba co B3BEIICHHBIMHI HAHOCAMH. METO/IBI pacyeTa OTCTOHHHKOB.

32. be3HanopHbIe AepUBALMOHHBIC BOJOBOIBL. THIIBI OE€3HAIOPHBIX AEPUBALMOHHBIX BOJOBOJOB (KAHAIIBI, IOTKH, TYHHEIH U T.JI.)
33. CamoperyaupyoIuie 1 He caMoperyupyomune 0e3HarnopHble BOJOBO/IBI.

34. Hanopssle aepuBaionssie BogoBoas [ 9Cu TADC.

35. HarmopHsle 6acceiHbI 1 0acCeHHBI CYTOYHOTO PEryIHpPOBaHHS.

36. OcHOBHBIE TPeOOBaHHUS K HALIOPHBIM OacceiHaM.

37. KoHCTpyKIMH ¥ KOMIIOHEHTBI HAIIOPHBIX OacCeitHOB.

38. BomocOpocHBIEe COOPY>KEHHUS U MX IPOITYCKHAS CIOCOOHOCTb.

39. BogonpueMHBIC COOPYXKEHUS HAIIOPHBIX 0aCCEHHOB.

40. 3umusist paboTa HaMOPHBIX OACCEHHOB U IIYTOCOPOCHBIE COOPYKEHUSI.

41. 3anneHne HaMOPHBIX OACCEHHOB U YAAICHNE OTJIOXKUBIIUXCSI HAHOCOB.

42. Pa3MenieHne HalOpPHBIX OacceHOB B cxeme coopyxkernuit [ OC.

43. Bepxosble 1 HU30BBIe Oacceiinsl TADC.

44. 'uapaBnUYecKue CXeMbl yPaBHUTENBHBIX PE3EPBYapOB.

45. YpaBHUTEIIbHBIE pe3epBYaphl.

46. Pexxumnstit rpaduk padots! ['DC (M3MepeHne HaopoB, MOIITHOCTH).

47. Mexanunueckoe obopynoBanue B 3ganuu I'9C.

48. Kpansi 3nanuit '9C u TADC.

49. Tumsr 3ganmii '2C. Knaccudukarus 3qanmii ' 9C mo Harmopy, MOITHOCTH.

50. Conpsixenue 3nanust [DC ¢ 0TBOIAIINM PYCIIOM.

51. 3panue I'DC ¢ paaranbHO-0CEBBIMU TYPOMHAMHU U CIIUPAIBHBIMU TYPOUHHBIMUA KaMEPaMHU.

52. KoMnoHOBKa 1 KOHCTpYKTHBHOE odopmienue 3aanust [ OC.

53. IIpoekTrpoBaHre OA3€MHOM U Haa3zeMHoU yacte 3nanus ['OC.

54. MomHOCTb ¥ SHEeprus MoToka. ' HIposHepreTHuecKre pecypesl U X OnpeeseHue.

55. Hanops!: ctaTHdeckuii, OpyTTO, HETTO.

56. Y nenpHas BEIpaOOTKA SHEPTHH M MOIIHOCTb.

57. IInoTuHHBIE, AepPUBALIMOHHBIC 1 KOMOWHUPOBAHHBIC CXEMbI KOHIIEHTPALUH HAIOpa.

58. CocTaB, Ha3HaYEHUE U KOHCTPYKLUH COOPYKEHHH MIIOTHHHBIX, AepUBAlMOHHBIX U 1p. [OC.

59. BapuanTsl Bo3MOXxHBIX cxeM ['DC pasznnyHoro tumna.

60. I'mapoakky My IHpYyIOIIKE JIEKTPOCTAHIIUU, X CXEMBI M POJIb B S3HEPTOCHCTEME.

61. Opranuzanus sxcrryatannu ['9C.




62. KanuranbHbIe pEMOHTBI COOPYKEHUI 1 000pyJOBaHHUS.

63. ABTOMaTH3aNMs THIPOIEKTPOCTAHIINN.

64. IlonsiTHE 0 Hacoce, HACOCHOM arperare, HaCOCHOH yCTaHOBKE, HACOCHOW CTaHIINH,
THAPOMEXaHHIECKOM

y3Jle MAaIIHHHOTO BOJOMOIbEMA.

65. laTh onpezieJIeHUE U MOKa3aTh HAa CXEME HACOCHOH yCTaHOBKU F€OMETPHUYECKON BBICOTHI BCACBIBAHHS,
HarHETaHUS U BOIOIIOIbEMA.

66. UeMy paBHBI IPUBEACHHbIEC BBICOTHI BCACHIBAHHS, HATHETAHUS U MOJIHBIN HAIIOp HACOCHOM yCTaHOBKH.
67. OnpeneneHre OCHOBHAIX TapaMeTPOB paboThl HAacoca: MoAayuH, Hanopa, MomHocTu u KI1/J
(THapaBITHYECKUH,

00BEMHBIN, MEXaHNYECKUH U MONHEIN). TeopeTnueckue, MpakTHIECKIE BEIMIHHBI II01a9X U HAIIOpa
Hacoca.

68. T1o xakuM mapameTpam IOAOUPAIOTCS HACOC U AIEKTPOJIBUTATENb?

69. IpuaIUI paboThl, YCTPOHCTBO M KOHCTPYKIMH OCHOBHBIX Y3JIOB M JIETaJICH IIEHTPOOEKHBIX HACOCOB
tuna: K, KM, B, I, M, MJI, MC, ATH (OLB).

70. IIpuHuun paboThl, yCTPOHCTBO M KOHCTPYKIIMH OCHOBHBIX Y3JIOB M JIeTalled OCEeBBIX HacocoB tumna: O u
OIl.

71. Ipuaiun paboTel, YCTPOHCTBO M KOHCTPYKIIMHA OCHOBHBIX y3JI0B H AeTajledl 00beMHOBBITECHUTEIBHBIX HACOCOB (OJHHOYHOTO,
JBOWHOTO, TU(depeHInanbHOr0 AeHCTBUA, AMadparMoBOro,

BHUHTOBOTO).

72. IpuHIun paboThl, yCTPOHUCTBO U KOHCTPYKIIMHA OCHOBHBIX y3JIOB U JIeTaJICH TUHAMUYIECKIX
HOABEMHHUKOB: CTPYHHOTO, BOJ0OIMYJIECHOHHOTO U THIPABIHYECKOTO TapaHa.

73. IlocnenoBaTeNbHOCTH MyCKa M OCTAHOBKHU LIEHTPOOEIKHBIX HACOCOB.

74. Ha cxeMe HaCOCHOW YCTaHOBKH IOKa3aTh OCHOBHBIE €€ Y3IIbI, MeCTa YCTaHOBKH IIPHOOPOB
W3MEpEHUs, apMaTyphl X UX Ha3HAUCHHE.

75. Cioco0bl u3MepeHus IoAaYH U Harlopa HACOCHON YCTaHOBKH.

76. B kakux ciydasx IpUMEHsETCs ITOCIIEI0BATENIbHOE MOKIIOYEHNE HACOCOB Ha OJIMH OOIIHit
HaTOpHEIA TpybonpoBon?. B kKakux ciydasx MpUMEHsETCs MapaiebHOe TOAKTIOUeHIe HACOCOB Ha OJTUH OOIIHIA HAIOPHBIN
TpyOonpoBoa?

77. IIpUHLUI TOCTPOEHUS CyMMAapHBIX PACXOHO-HAMIOPHBIX XapaKTEPUCTUK IPH MapauleIbHOM U
MOCJIETI0BATEIFHOM TOAKITIOYEHIH HACOCOB HA OIMH OOIINIT HAIIOPHBIH TPYOOIPOBOI.

78. I'padrraeckur n300pa3uTh MOTOKEHUE OCHOBHBIX XapaKTePHUCTHK PAOOTHI IIEHTPOOEKHBIX U OCEBBIX
HAaCOCOB.

79. YTo Takoe MOIIHOCTb HACOCA, YIEKTPOBUIATENS U KaK OHU ONpPENEIAI0TCS?

80. YerpolcTBO U Ha3HAYeHHE CATbHUKOBOTO YIUIOTHEHHUS B HAcCOCe.

81. CocoOsl peryaupoBaHus MoJavH EHTPOOEKHOTo Hacoca. J{1s 4ero u Kak IpOU3BOJSTCS
UCIIBITAHNE LIEHTPOOESIKHBIX HACOCOB?

82. JIns xaKux 1eyiei MpOBOJHUTCS MepecyeT XapaKTepPHCTHK EHTPOOSKHOTO Hacoca IIPH U3MEHEHUHT
4acTOTHI €r0 BpallleHUs?

83 . CnocoOBlI 3aIMBKM BOAOH LIEHTPOOESKHOTO Hacoca Mepesl IyCKOM M IJIsl Uero 3TO JienaeTcs?

84 IIpuHuun nocrpoeHus rpaduka COBMECTHOH pabOTHI Hacoca U TPyOOIpoBoa.

85. Teopernueckas U MpakTHUECKasi MPOU3BOAUTEIHLHOCTH HacOCa.

86. TeopeTnueckuii ¥ MPaKTUUECKUI HAIIOp Hacoca.

87. MomHocTh Hacoca u asuratess. [omHbIl Hanop Hacoca ¥ HATOPHOM YCTaHOBKH.

88. OOBEMHO-BBITECHUTENBbHBIE HACOCHL. [IperMyIiecTBa M HEJOCTATKH.

89. LlenTpobexubIe HacoCH. [IpenMymiecTBa M HETOCTATKH.

90. BricoTa BcachlBaHUsI LEHTPOOEKHBIX HACOCOB. CBSI3b MEXKLy FT€OMETPUYECKON U

BaKyyMMETPUYECKOH BHICOTAMH BCACHIBAHMS.

91. KaBuranus u e€ cieacTausl.

92. OcHOBHOE ypaBHEHHE BPaIaTEIbHO JIONACTHBIX HACOCOB.

93 . TeopeTnyecknii U MPAKTHYECKUI HAIIOp HAcoca.

94. OceBoe naBneHne, oceBoii caBur. Mepsl 00pBOBI ¢ OCEBBIM JaBICHHUEM.

95. Iloctpoenue rpaduka COBMECTHOH pabOTHI Hacoca U TPyOOIIPOBOAA.

96. YpaBHeHHsI TPONOPLUOHATBHOCTH M UX HCIIOJIB30BAHUE.

97. Yro Takoe paboyas Touka Hacoca?

98. BriusiHue konebanust ypOBHS BOJBI B ICTOYHUKE HA paboTy Hacoca.

99. Coco0b! peryaupoBaHus MOJaYH.

100. CocraB coopykKeHHH MaIIMHHOTO BOAONOAbEMA. DaKTOPHI, BAMAIOIINE HA COCTAB COOPYKEHUN U UX
KOHCTPYKTHBHOE HICIIOJTHCHHE.

101. Knaccudukarist HAaCOCHBIX CTaHIIUH 10 HA3HAYCHUIO U KOHCTPYKTHBHBIM IIPHU3HAKAM.

102. Knmaccuduxarysi HACOCHBIX CTaHIMI IO MECTY PACIIONOXKEHHUS IO Tpacce BOJOMOIAUH, YCIOBHIM
UCTIOJIb30BaHUSI.

103. KaTeropuifHOCTh HACOCHBIX CTaHIIMH 10 HAAEKHOCTH NMoAa4n Boabl. Kitaccngukanms y3ima HacOCHBIX
CTaHIIMI 10 KaTUTANBHOCTH, 110 OAaYe U HAIOpy.

104. OTnuunTensHble 0COOEHHOCTH B KOMIOHOBKE HACOCHBIX CTAHIMHN U1 HY>K MEITHOPAIUHU, OCYILIEHHS
U CeITbX03BOIOCHAOKEHHSI.

105. Ha3HayeHue IUII030B-PEryJIAITOPOB B FOJI0BE MOABOAAIIMX KAHAJIOB MEIHOPATUBHBIX HACOCHBIX
CTaHIMI pa3aesIbHOIO TUIIA.




106. ®akTopsbl, BIUAIONINE HA BEIOOP THIIA 3AaHUSL.

107. IocTpoeHue npoduist Tpacchl BOJOIEPEMEIICHUS U Ha3HauYeHHe cTBOPOB 3aanus HC u
BOJIOBBIITYCKHOTO COOPYKEHUSL.

108. Onpenenerne pacIeTHOTO PACcX0/ia M YMCIIAa HACOCHBIX arperaToB.

109. Onpenenenue pacyeTHOrO Harmopa Hacoca.

110. Ompenenenuie TMIIAa ¥ MapKK Hacoca.

111. Pacder MOIIIHOCTH 3JIEKTPOIBUTATENSI I BEIOOP €T0 MAPKH.

112. Tpy6onpoBo 16l HACOCHOH CTAaHIMMU, X HA3HAYCHUE U YKIAJKa.

113. Onpenenenue [UIMHBI HAIOPHOTO TPyOOTpoBOoaa. OIpeaeieH e JIUHBI i AUAMETPOB BCACHIBAIOIIETO,
TPUCOETMHNUTEIHHOTO U HAIOPHOTO TPYOOIIPOBOIOB.

114. IpuBenuTe cXeMbI MPABIIBHOTO OAKIIOYEHHS BCACHIBAIONINX TPYOOIIpoBOAOB. TpedoBaHus,
NpeabABIsieMble K BCACBIBAIOUINM TpyOaM HACOCOB.

115.Ha3naueHue 3aABUXKEK Ha BCACBIBAIOIIEH 1 HAIIOPHOM JIMHUSAX HACOCHBIX CTAHLUH.

116. o xakiM TapaMeTpaM IMoIONPaIOTCS HACOC U 3IEKTPOABUTATENb?

117. Crioco65!I U3MepeHus MoJaudl U Hallopa HACOCHOH yCTaHOBKH.

118. OmnpenesneHre OTMETKA YCTAHOBKHM OCH Hacoca.

119. B xakux ciaydasx MpUMEHSIETCS MapauIeIbHOE TOKTIOYCHHE HACOCOB Ha OJMH OOIIUI HATIOPHBIH
TpyOompoBoa?

120. I'padmuecku n300pa3uTh MOI0KEHHUE OCHOBHBIX XapaKTEPUCTHK PAOOTHI IIEHTPOOEKHBIX U OCEBBIX
HAacOCOB.

121. Yro Takoe MOIIHOCTH HAcOCa, JIEKTPOABUraTeNs U KAK OHU OTIpeensatoTcsa?

122. Crioco06B! perynupoBaHus HOAa4X IEHTPOOEKHOTO HAcOCa.

123. Crioco06bI 3aTMBKU BOJIOH IIEHTPOOESIKHOTO HACOCa TIepe/T ITyCKOM M JJIs Yero 3TO JeaeTcs?

124. ITpuHIMT TOCTpOSHHS TpaduKa COBMECTHOH pabOTHI Hacoca M TpyOOoImpoBoIa.

125. ITonHelii HaNoOp Hacoca U HallOPHOM YCTAHOBKU.

126. ITocTpoenue rpaduka COBMECTHON pabOThI Hacoca U TPYOONPOBOA.

127. Yto Takoe pabovas To4uka Hacoca?

128. Biusiaue korebaHus ypOBHS BOABI B ICTOYHHKE Ha paboTy Hacoca.

129. Onpenenenue tuna 3nanus HC.

130. Onpenenenue maHoBbIX U BEICOTHBIX pa3MepoB 3aanust HC. CoctaB KpoBiHM, Ha3HAUCHHUE YHCIIA U
pa3MepoB OKOHHBIX ITPOEMOB.

131. Ioxbop rpy3onoapEMHOTO 060pyJOBaHHUS.

132. O0s3aTenbHBINA COCTaB OCHOBHOTO M BCIIOMOTaTeIbHOT0 000pyJ0BaHUs 9TUX cTaHUui. [loscHuTe Ha
CXEME.

133. Kimaccuduxarnusi HaCOCHBIX CTaHITHIA.

134. KapxacHsle 1 OeckapKacHbIC THIIBI 3[JaHUI HACOCHBIX CTaHIMHA. Barre mpencrasnenue o pabore
HECYIINX KOHCTPYKIUH. MOyTbHOCTh KOHCTPYKLMM 3aHUI1 HACOCHBIX CTaHLIMM. B uem 3akmrovaeTcst oaxox K
OIIpEIeTICHUIO Pa3MEpPOB 3TaHUS.

135. B uem 3axntouaercsi BepTUKaIbHAs KOMIIOHOBKA 3/IJaHUH HACOCHBIX cTaHIMi. Kakue BennuuHb!
SIBIISIIOTCSI OTIIPABHBIMU IPU BEPTHKAIBHOM KOMIOHOBKE 37AaHUH.

136. TpeboBanus K GyHAaMEHTaM ¥ OCHOBAHHMSIM I10]] 31aHMSI HACOCHBIX CTaHIMH. [ITyOMHa 3a510KEeHHS
(hyHIaMEHTOB.

137. CxeMBbI MAaIIHHHOTO BOJOMOABEMA U3 OTKPBITHIX HCTOYHUKOB.

138. CxeMbl MAllIMHHOTO BOJAOIIOABEMA U3 MOA3EMHBIX HCTOYHUKOB.

139. [IpunnoTrHHBIE HACOCHBIE CTAHIUH.

140. bnoyHO-KOMIIEKTHBIE HACOCHBIE CTAHIIMH.

141. IlepenBu>KHbIE HACOCHBIE CTAHLIMH.

142. [InaByune HaCOCHBIC CTAHIIUH.

143 .Marepuansl, HeoOXoauMbIe 1iis poekTrpoBanust HC.

144. TIpoexTupoBaHUe BOJ03a00PHBIX COOPYKEHHH.

145. Tunsl ppIOO3AIIUTHBIX COOPYIKEHHIA.

146. 3nanus HC, ux tum u ycTpoucTBO.

147.Y cTpoiCTBO NOA3EMHON U HaA3€MHOM YacTel 31aHusl.

148. IpenaxHas cuctemMa B 3JaHUU HACOCHOM CTaHLIMH.

149. Bonomnoasosye coopyKeHus, yCTpOHCTBO U pacyéT.

150. Tpy6onposoxsr HC, HazHaueHne, pacuéT U yKIazxa.

151. Onpenenenue yrciaa HUTEH HATOPHOTO TPyOOIIPOBOAA, €r0 IPOSKTUPOBAHIE U YKIAIKa.

152. BoOBBINTYCKHBIE COOPY>KEHHS, KOHCTPYKIMS U Pacuér.

153. KoHTposIbHO-U3MEPUTENBHAS alllapaTypa, UX HA3HAYEHUE U MECTa YCTAaHOBKH.

154. Bomoxo3siiiCTBEHHBIE PacdeThl peXxXuMa padOTHI HACOCHOW CTAHIIUM.

6.2. TeMbl NUCbMEHHBIX padoT

Coneprxanue pacueTHO-rpaduaeckoii pabots! 1 «IIpoexrupoBanne ['IC»

CoctaB paboThI:

1. ITo rpaduky Harpy3Ku ¢ HOMOIIBIO aHATM3UPYIOIICH KPHUBOI ONpeeInTe OCHOBHBIC SHepreTryeckue mapamerpsl [ IC npu ee
pabote B equHOI SHepreTHyeckoii cucteme ¢ TOC.

2. ITo 3nauenuro cpenHecyTounoi MourHocTu ['IC u xapakrepy rpaduka Harpy3Kd ONMpeaenuTe

yuciio TypouH Ha ['DC U UX MOIIHOCTb.




3. ITo cBogHOMY rpauKy Mojel 1 YacTHBIM rpadukaM obaacTel IpUMEHEHUs TYpOHH ONpeeNIuTe TUI U MapKy TypOUHBI,
HOPMaJIBHYIO 4acTOTY BpallleHus n, npeaes Hanopos Hmin, Hmax, nuamerp pabouero koneca D1, u 1omycTUMYIO BBICOTY
orcacbiBanus Hs.

4. B nmpenenax xonebanus HaropoB H u momuocT N TypOHHBI paccMOTpUTE U IpopadoTaiTe

YHHUBEPCAJIbHYIO XapaKTePUCTHKY BHIOPaHHON TYypOMHBI, MOCTPOITE pabodre U SKCITyaTallMOHHBIE XapaKTePUCTUKN TYPOUHBI U
pabouyto xapaxrepuctuxy I'9C. [IpoBeaute nx ananms.

ConeprxaHue pacyeTHO-rpaduaeckoil paboTsr 2

Tema: DT uapomexannyeckoe 000py10BaHUE HACOCHON CTaHIIMK BOJOCHAOXKeHHUs [
1. Onpenenenue pacyeTHOM MOAYM M KOJMUYECTBA HACOCHBIX arperatoB (1 c.)

2. OnpeneneHue MECTOOIOXKEHHS COOPYKeHHUIT Ha Tpacce BogonepeMenieHus (2 c.)
3. Onpenenenue pacueTHOro Haropa Hacoca (2 c.)

4. Beibop THma 1 Mapku Hacoca (2 c.)

5. Ompenenenue MOITHOCTH AJIEKTPOABHUTATENS U BEIOOP ero Mapkw (1 c.)

6. TpybonpoBoabI HaCOCHOM cTaHIUH (4 C.)

7. l'uppaBnuyeckuid yap B HanmopHoM TpyOorpooze (2 c.)

7.1 IlpoexTupoBaHKE 3JIEMEHTOB 3/1aHUSI HACOCHOM CTaHIIUU

7.1.1 OmpeneneHre OTMETKU YCTaHOBKH Hacoca (1 c.)

7.1.2 OmnpeneneHue pa3MepoB U KOHCTPYUPOBaHHUE 3/1aHUs HacOCHOH cranuuu (3 ¢.)
7.1.3 O6mmue TpeOOBaHUS K KOHCTPYHPOBAHHIO JICMEHTOB 3/IaHHsI HACOCHOM cTaHIuu (2 ¢.)
8 TexHUKO-3KOHOMHYECKHE pacueThl peXXKUMa PaboThI HACOCHOH CTaHITNH

8.1 Ompezenenne NoTeps Hamopa B HAOPHOM Tpyoomposoze (2 ¢.)

8.2 IMocTpoenue rpadhuka COBMECTHOH pabOThI HACOCOB U TpyOOIpoBoaa (2 c.)

8.3 BomoxossiiicTBeHHBIE pacdeTsl (2 c.)

9 TeXHUKO-?KOHOMHUYECKUE PACUEThI

9.1 PacueT TeXHMKO-3KOHOMHYECKUX ToKazarenei (2 c.)

TTPUMEYAHUE: ucxoaHble JaHHBIC U OJIAHK 33JJaHHS XPaHATCS B OYMaKHOM BHJIE Ha COOTBETCTBYIOIIEH Kadeape

Kypcoast paboTta BBIIIOIHSETCS ¢ TOMOIIBIO MeToauuecKux ykazauuii [JI3-1 u JI3-3], HacTtosimeit Paboueli mporpamMmel

[TepeueHp BapHaHTOB 3adaHUI KOHTPOJIBHOM pabOThI, METOIMKA €€ BHIITOJIHEHHS i HEOOXOJMMasl IUTepaTypa MPUBEIICHBI B Y4eOHO-
METOAMYESCKUX H3IaHMIX, pasMenIEHHBIX B Ondmmoreke HUMU JITAY, 8 DUOC HUMU [AT'AY (caiiT http://www.ngma.su/),
KopriopatuBHOH cucteme MHctutyTa B Microsoft Teams.

6.3. [Ipouenypa oueHUBaHUS

Petitunrossrit 6amt mo BPC 3a paboTy B ceMecTpe 0 JUCHUINIMHE He MOXeT npeBbimath 100 6amios (min 51):
S=TK+IIK+ A

Pacnpenenenne komudecTBa OayUIOB IS MOTYUICHHUS 3a9eTa WITH dK3aMeHa:
TK+IIK ot 51 g0 85; A ot 0 10 15.

Ecnu npu n3ydeHnn AUCIUTUTUHBI YIeOHBIM ITAHOM 3aIUTaHUPOBAHO BhITIONHEHKE pedepara, PP, kypcoBoro mpoekra (paboTh),
TO JUIs1 MX OlleHKH BhLAesieTcs oauH [1K. Takue Bumbl paboT oneHnBaroTes ot 15 1o 25 6amnos.

Crnaua paboT, 3a1UIaHUPOBAHHBIX YYEOHBIM IJIAHOM, SBJISIETCS 0053aTEIbHBIM IEMEHTOM, HE3aBUCUMO OT KOJIMYEeCTBA HAOpaHHBIX
6amtoB o apyrum Bugam TK u ITK.

HezaBucumo ot pe3ynsTaToB mpeablrymiero sramna kKoHTpois B cemectpe (TK umu 1K), oOyuaromuiicst nomyckaeTcst K
CIICIyIOLIEMY.

Ecmu oOy4atomniuiicst B KOHIIE ceMecTpa He Habpal MUHHMaIbHOE KOJTHMYecTBO O0ainioB (51 6amt), To st Hero 00s3aTeNbHbIM
CTAHOBSTCS:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3aluiaHUPOBaHHBIN yueOHBIM IUIaHOM. Eciu npu u3y4eHHH AUCHUTLTHHBL
y4eOHBIM IUTAHOM HE YCTaHOBJICHO BBHIIOJHEHHE BEIMICIICPEUNCICHHBIX paboT, TO BEIToMHseTcs oquH 1K, mpemmoxxeHHbII
IperoaBareseM (HanpuMep, YCTHBIN HIIM IMCBMEHHBIH o1poc, pedepat, TeCTHpOBaHUE U T.11.);

- UK — cniaya 3auyera Wi 5K3aMeHa, B CPOKH, YCTAHOBJICHHBIE PACIIUCaHUEM IIPOMEXYTOUHOI arTecTanuu. OLeHuBaHHE
MPOU3BOUTCS O MATHOAIIBHON mIKaie. B BemoMocTH B rpady «DKk3aMeHAIOHHAS OIICHKA) BBICTABIISICTCS OL[CHKA IO
pesynbraram UK.

MaxcumManbsHoe koiudecTBo 6amtoB 3a PI'P / kypcoBoii mpoekt (paboty) / pedepaT, 3ariaHupoBaHHbIH Y4eOHBIM IJIAHOM PaBHO 25
(min 15). IlepecdeT 6aIIOB B OICHKY MO MATHOALIHHOM IIKaJIe BBITOIHACTCS 10 Tabmie 1.

Tabmuna 1 — ITepecuer 6anmoB 3a pedepar, PI'P, kypcoBoit mpoekt (paboTy) 1o 5-Tu GanbHOM IIKaie
PeitrunroBeiit O6amn  OreHka 1Mo 5-Tu OanbHOM IIKaye

25-23 OT1iugaHO

22-19 Xoporo

18-15 Y 10BIIETBOPUTENBHO

<15 HeynosnerBopurensHo

Kpurepun oneHku ypoBHS c(hOpMUPOBAHHOCTH KOMIETEHLUI U BEICTaBICHUS 0a/LIoB 3a pedepaT, pacueTHoO-TpadHuecKyro padory,
KYpPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COJICPKaHUsI pabOTHI 331aHNI0; TPAMOTHOCTh U3JI0KEHHS M Ka4eCTBO OhOpMIICHHs




paboTHI; COOTBETCTBHE HOPMATUBHBIM TPEOOBAaHUAM; CAMOCTOSTEIIFHOCTD BBIIOTHEHUS PabOThI, TITyOHHA MPOpabOTKN MaTepuana;
UCIIOJIb30BaHUE PEKOMEHIOBAHHON U CHIPABOYHON JIMTEPATYPBI; IPABHIBHOCTh BHIIOJIHEHHBIX PaCYeTOB U IpadMuecKOr 4acTH;
000CHOBaHHOCTH U JOKa3aTEIbHOCTb BHIBOIOB.

Jns pacdyera UTOTOBOM OLIEHKH MO AUCHUILTUHE HEOOXOAMMO UTOTOBBIE Oaiibl (S) mepeBecTd B MATHOANIBHYIO KAy C
UCIIONB30BaHUEM TaOJIUIIB 2.

Tabnuna 2 — [lepecueT UTOTOBBIX 0ANIOB JUCUUIUIMHEI IO 5-TH OaIbHOM HIKae
PelTHHTOBBI OaLT

(WTOTOBBIA OayT MO AUCIUILIHHE) OreHka 1o 5-Tu OajbHOW IIKaie
86-100  OrnmynHO

68-85 Xoporo

51-67 Y 10BIIETBOPUTEIILHO

<51 HeynosnersoputenbHo

HUrorossrit korTpois (MK) npoBoautcs B popme 3aueTa mimu sx3amena. OLeHUBaHHE IPOU3BOUTCS MO 5-TU OalIbHOI IIKae.

Onenka cOpMUPOBAHHOCTH KOMITETSHIINH Y 0OyYalOIUXCsl W BHICTABIICHHE OLICHKH MO AUCIUILTUHE BENETCS CIEAYIOIIHM
00pa3oM : i CTYAEHTOB OYHOH (popMbI 00yUeHHS UTOTOBas OLIEHKA MO AMCUUILTUHE BeicTaBisieTcs o 100-6amisHol cucteme,
3aTeM HEPEBOTUTCS B OLICHKU «OTIMYHOY, «XOPOII0Y, KYIOBICTBOPUTEIHEHOY, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» H «HE
3a4TEHO»; IS CTYICHTOB 3A09HON M OYHO-3209HOH ()OPMBI 00YUIEHHS OICHUBACTCS 0 MATHOAIITEHOH MIKaJIe, OIIEHKAMH
COTJIMIHOY, «XOPOIIOY, KyIOBIECTBOPUTENHEHOY, «HEYIOBIETBOPUTENHHOY / «3aUTEHO» WU «HE 3aU4TCHOY.

BrICOk#ii ypOBEHb OCBOCHHSI KOMITETCHITN, HTOrOBast OLIEHKA MO AUCIIUTUTNHE «OTIUIHOY» HIIH «3adTeHo» (86-100 6amion):
TIIyOOKO 1 IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUYEPITBIBAOIIE, IIOCIIEIOBATEIbHO, YETKO M JIOTHYECKH CTPOIHO ero
W3JIaraeT, yMmeer

TECHO YBSI3bIBaTh TCOPHUIO C MPAKTHKOMN, CBOOOIHO CIIPABIACTCS C 3aa4aMi, BONPOCAMH M APYTUMH BHIAMHU PUMCHEHHS 3HAHUIA,
TpUYEM He 3aTPYyJHACTCS C OTBETOM IPH BUIOM3MEHEHHUH 33/IaHHH, UCIIONB3YET B OTBETE MaTepuall y4eOHO! TUTEpaTyphl,
MPaBIIGHO 00OCHOBBIBAET NIPHHATOE PEIICHHE, BIafeeT PA3HOCTOPOHHIMH HAaBBIKAMH W TIPHEMaMH BBITTOJTHEHNS PAKTHUECKIX
3agad. CHCTEMHO ¥ TUIAHOMEPHO PaboTaeT B TEUEHHH CEMECTpa.

IToBBIIICHHBIH YPOBEHb OCBOCHHUS KOMIICTCHIIUI, HTOTOBAsI OI[CHKA [0 TUCLUILIHHE «XOPOLIO» MITH «3a4TeHO» (68-85 0amioB):
TBEPJO 3HACT MaTepHal, TPAMOTHO U I10 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBUIIBHO MIPUMEHSET TEOPETHUECKHE TIOJIOKEHUSI IIPH PEIICHUH MPAKTUIECKUX BOTIPOCOB U 3a/1a4, BIIajJiceT HEOOXOIUMBIMU
HABBIKAMH ¥ IPUEMaMHU UX BbINOJIHEHHs. CHCTEMHO M INIAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

IToporoBslit ypoBeHh OCBOCHHS KOMITCTCHIIHI, HTOTOBas OIICHKA 110 JUCIUIUINHE «YIOBJICTBOPHTEIBHO» HIIH «3a4TeHO» (51-67
0aJIOB): MMEET 3HAHMS TOJIHKO OCHOBHOTO MaTepuasa, HoO He YCBOMJI €To JeTalled, TOMyCKaeT HeTOYHOCTH, HEJOCTATOYHO
MpaBUIIbHBIE (POPMYITMPOBKH, HAPYIIEHHS JJOTUUECKOH MOCIEI0BATENBHOCTH B U3JI0KEHUU MPOTPAMMHOTO MaTepraa, UCIbITHIBAET
3aTpyIHCHUS P BBITOJHEHUHU PAKTHYCCKUX padoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETCHINH HE c(DOPMHUPOBAH, HTOTOBAs OIIEHKA TI0 TUCIUILIHHE «HEYOBICTBOPUTEIHEHOY HITH
«He 3a4TeHOo» (MeHee 51 6anra): He 3HAaeT 3HAYUTENHHOI YacTH MPOrPaMMHOTO MaTepHaia, OMyCKaeT CYIIeCTBEHHbIE OIINOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSIMH BBIMOIHSCT [IPaKTU4ecKue paboThl. Kak mpaBuiio, OlieHKa «HEYyIOBICTBOPUTEIBHOY»
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT IPOAOJDKUTH 00y4eHHEe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUIUIAHE.

OO0 MOPSIOK MPOBEIEHHS TPOLIEAYPHl OLICHUBAHUS 3HAHWH, yMEHUH, HABBIKOB U (MJIN) OMBITA AEATEILHOCTH, COOTBETCTBHE
WHIUKATOpaM JIOCTH)KEHHS C(hOPMHUPOBAHHOCTH KOMITCTCHIIHI OTPEICNICH B CICAYIOIIUX JOKATbHBIX HOPMATHBHBIX aKTax:

1. ITomoxeHnue o Tekymei aTrecranuu 3HaHUH oOydatomuxca 8 HUMMU Jlorckoi AV (B meficTByromed pegakuny).
2. TlonoskeHue o MPOMEKYTOUHOM aTTecTallii 00yJaroIUXCs 110 IIPOrpaMMaM BBICILIETO 00pa30BaHUs (B ICHCTBYIOIIECH pEJaKInm).

JIOKyMeHTBI pa3MeleHs! B CBOOOIHOM JocTyme Ha opunuansHoM caiite HUMU Jlorckoit AV https:/ngma.su/ B pasnene: ['maBHas
crpanuna/Ceenienus 00 00pa3oBaTeNnbHON oprann3anuy/JJoOKyMEeHTEL.

6.4. IlepevyeHb BUIOB OIIEHOYHBIX CPEICTB

1. OUEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJIA:

- TECTBI / BOIPOCHI JJIsl IPOBEECHUS IPOMEKYTOUHOTO KOHTPOJIS;
- OJIaHKM 3aaHui 115 BeIoyiHeHus PI'P.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:
- KOMIUIEKT OMJIETOB ISt 3a4eTa/ SK3aMeHa.

XpaHuUTCcA B OyMaXXHOM/3JIEKTPOHHOM BHze Ha kKadenpe BullBP.

7. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MOAYJIS)

7.1. PexoMeHnyemast 1uTeparypa

7.1.2. lonoJHUTEIbHAS JTUTEPATYPA




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

2.1 T'unpoanekrpocTaHIMY ¥ THAPOMALIMHBL: METOAUYECKUE Hosouepxacck: , 2014,
YKa3aHHS 110 BHIMOJHEHHIO MPAKTHYECKUX 3aHATUI U pacyeTHO-
rpadudeckoil pabOTHI [T CTYICHTOB HAIIPABIICHUS
"Crpoutenscrso”|
J12.2 ['uaposnexTpocTaHvK ¥ THAPOMAILIUHBL: METOINYECKUE Hosouepkacck: , 2014,
YKa3aHHs 110 BBIMOJHEHHIO KOHTPOJIBHOM PabOThI ISl CTYACHTOB
3209HO# hopmbI 00ydeHus [HanpasaeHUIO "CTPOUTETHCTBO" |
JI2.3 | banarokos HO.B., I'uApOANIEKTPOCTAHIINY U THAPOMAIIINHBI: JIA00OPATOPHBII Hosouepkacck: , 2015,
Oneiinuk P.A. IIPAaKTUKyM [A7s1 CTYyJEHTOB HamnpasieHus "CTpouTenseTBo' |
J12.4 [Onmneitauk P.A., CannTapHO-TeXHHYIECKOEe 000pyI0BaHHE 3AaHUN H Hosouepxkacck, 2016,
Kaptyzosa T./., CEJIbCKOXO035IICTBEHHBIX OOBEKTOB: YueOHOE mocodue asst http://biblio.dongau.ru/MegaPr
Bacunbe A.M., OaxaTaBpoB HarnpaslieHHs OAroToBkH "TIpupogoo0ycTpoitcTBO oNIMI/UserEntry?
bannioxos 10.B. ¥ BOJOIOJNb30BaHME" Action=Link FindDoc&id=93
15&idb=0
JI2.5 |IlypacT'.H., BoznozabopHbie coopyskeHHs TOBEPXHOCTHBIX U MOA3eMHBIX Bo: | HoBouepkacck, 2015,
Bbangroxos 10.B. y4eOHOe mocoOue [J1s CTyICHTOB HAITPaBICHHUS http://biblio.dongau.ru/MegaPr
"TIpnpom000yCTPOHCTBO M BOJIOIIOIB30BaHNE" IPOQHIH oNIMI/UserEntry?
"MHXeHepHBIE CUCTEMBI CeJIbCKOX03SHCTBEHHOTO Action=Link FindDoc&id=16
BOJIOCHA0KEHHsI, 0OBOJIHEHHS U BOJLOOTBEAEHU" 960&idb=0
JI2.6 |Camycs O. P., BonocHaOxeHne U BOJOOTBEACHHUE C OCHOBAMH THIPABIIMKHU: Mocksa ; bepnun: [{upexr-
OBcsaanukoB B. M., y4eOHoe mocooue Menua, 2014,
Konnpatses A. C. https://biblioclub.ru/index.php?
page=book&id=253622
JI2.7 |HoBoYepk. HHX.- I'uIpo3IeKTPOCTaHINK U THAPOMAIIHMHBL: METOJHYCCKIEC Hosouepxkacck, 2014,
memmop. uH-T JITAY, | yka3aHus 1O BBITIOJHEHUIO TPAKTUIECKIX 3aHATHIH U paCUeTHO- http://biblio.dongau.ru/MegaPr
ka. BogocHabxeHUst | rpadudeckoi paboTHI [UIs CTYZCHTOB HAIPABICHUS oNIMI/Web
M BOJOOTBEACHNUS ; "CtpoutenscTBo']
cocT. P.A. Oneitnux
JI2.8 | HoBouepk. HHX.- I'uaposnexkTpocTaHvy ¥ THAPOMAIITUHBL: METOINYECKUE Hosouepxkacck, 2014,
memmop. uH-T ITAY, | yka3aHus 10 BBIIOTHEHUIO KOHTPOJIBHOM paboTel st cryaeHToB | http://biblio.dongau.ru/MegaPr
kad. BomocHaOXeHHUsT | 3a04HOM hopMbl 00yyeHus [HampasieHus "CTpouTeapcTBo" | oNIMI/Web
1 BOJOOTBEICHUS ;
coct. P.A. OneiiHuk
JI12.9 | banaroxos 10.B., I'mnposnexTpocTaHINy 1 THAPOMAIIHHEL JJAO0paTOPHBIH Hosouepxacck, 2015,
Oneiinuk P.A., Ilypac | mpaxTukyM [ cTyZeHTOB HanpapieHus "CTpOHTeNbCTBO" ] http://biblio.dongau.ru/MegaPr
I'.H. oNIMI/UserEntry?
Action=Link FindDoc&id=10
7047&idb=0
7.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHUKAIIMOHHO¥ ceTn ""UHTepHeT"
7.2.1 ounmansHslii caiit HUMU ¢ noctymnom B www.ngma.su
ANIEKTPOHHYIO OMOINOTEKY
7.2.2 Enunoe okHO A0CTyMa K 00pa3oBareibHbIM pecypcaMm | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznen - BopHoe xo3s1iicTBO
7.2.3 Poccwuiickas rocynapcTBerHas ondmuoreka (o https://www.rsl.ru/
ANIEKTPOHHBIX JIOKYMEHTOB)
724 Bbecninarnas 6ubmorexa 'OCToB u cTaHmapToB http://www.tehlit.ru/index.htm
Poccun
7.2.5 DneKTpoHHAass OMOJINOTEKa YUCOHUKOB http://studentam.net/
7.2.6 CnpaBouHas cuctema «KOHCYIBTaHT TUTFOCH Cornamenne OVS mns pemenwnii ES #V2162234
7.2.7 CrnpaBouHas cuctema «e-library» JInnensuonnstit foroeop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepeuyeHb MPOrpaMMHOTr0 obecreyeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyonumen3nonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D OO0 "ACKOH-IOr" (JIunienznonHoe cornamenne KAJI-15-
0377)
7.3.2 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
733 "TOXI+Tunpoynap" COI'JTAIIEHUME Ne CT0000024/20 ot 31.01.2020 ¢
3akpbITOe aKHoHepHOe 001mecTBO “HayuHo-TexHuuecKuit
LEHTP UCCIEA0BaHUH Po0IeM MPOMBILUIEHHON
734 Autodesk Academic Resource Center (Autocad 2022, CornanieHue o MpeioCTaBICHUH JIMIIEH3UU U OKa3aHUU

Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max)

yeayr ot 14.07.2014 1. Autodesk Academic Resource Center




7.3.5 AdobeAcrobatReader DC JIutieH3uOHHBI JOroBOp HAa MpOrpaMMHOE oOecTiedeHue JUis
HepcoHabHBIX KoMIbloTepoB Platform

Clients PC_ WWEULA-ru RU-20150407_1357
AdobeSystemsIncorporated (6eccpodno).

7.3.6 Opera

7.3.7 Googl Chrome

7.3.8 Yandex browser

739 7-Zip

7.3.10 [IporpamMmHast cucteMa Jiist OOHapyKeHUsI TeKCTOBBIX | JImmeH3uonHbIi moroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBAHHH B yqe6H1,1x " HAYYHBIX pa60Tax «AHTHIITIarAAT

«Antumnaruat. BY3» (uaTepHer-Bepeus); Mo tyb
«IIporpaMMHBI KOMIUIEKC ITOUCKA TEKCTOBBIX
3aMMCTBOBAHHI B OTKPBITHIX HCTOUHUKAX CETH
HHTEPHET

7.3.11 [IpaBo Ha ucnonb30BaHKE MporpaMmsbl it DBM Howmep nuuensun: NC230P-159093
ITnarpopma nanoCAD 23.0 (0CHOBHO# MOITYJIb),
Mopnynu: 3D, Mexanuka, Pactp, CIIJAC, Tonomnas.

7.4 Ilepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

7.4.1 baza mannasrx OO0 "M3narenscTBo Jlans" https://e.lanbook.ru/books

7.4.2 bazer manabix OO0 Hayunas amekrpoHHas http://elibrary.ru/
6ubnmoreka

7.4.3 Basel marueix OO0 "PernoHanbHbIH
WH()OPMAMOHHBIA HHICKC IUTHPOBAHUS"

7.4.4 basbr manabix OO0 "Tpecc-Mupopm" (KoHCynpTaHT https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOZAY JIS)

8.1 7 CrnennambHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMH 00yUYeHHsI, CITy>KAIlUMH [T IpeACTaBIeHUs HH(POpMaLnu OOJBIION ay JTUTOPUH:
Habop nemMoHcTpanmoHHOro 0060pyaoBanus (nepeHocHoH): HoyToyk RUintro — 1 miT.,
MYJbTHMEIMIHOE BUICONPOSKIIMOHHOE 000pymoBanue: mpoekrop AcerP5280 — 1 mT. ¢ skpaHom — 1
mrT.; YueOHO-HamIsAaHbIe mocobust — 14 mr.; JlabopaTtopHoe obopynoBaHue: MaxeTs
neHTpoOexxHbIX HacocoB Tuna K, KM, /I, M, B. — 6 mt.; Maxketsl oceBoro (tun O) Hacoca — 1 mT.;
MakeTs! norpyxsbsix HacocoB ATH, OIIB — 2 mit.; Maket crpyiiHoro Hacoca — 1 mr.;
JeiicTByromas MOJIeNb IEHTPOOEKHON HACOCHOW YCTAaHOBKH C YACTOTHBIM MpeoOpa3oBaTenem,
MpeIHa3HAYSHHBIX IS CHATUSI OCHOBHBIX XapaKT€PUCTUK HACOCA, a TaK JKe ISl U3yUeHHsI
NapajuIeNIbHOrO U MOCIEI0BATENLHOIO MPHCOEIMHEHNUS IBYX HACOCOB, UCCIIEI0OBAHUS IPOLIECCOB
KaBUTAIIUH U 3HeprocOepexenus npu padore HacocoB. [{nhpoBsie MAaHOMETPEI, YIBTPa3ByKOBOK
pacxooMep, aHAJIOTOBBIN BaKyoMeTp — 1 mT.; MakeTsl paboduux KoJec HEHTPOOSKHBIX HACOCOB U
Pa3IMYHBIX THIpaBIMYecKuX MamuH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOTO Hacoca — 2 IIT.;
Jocka ? 1 wit.; Paboune mMecTa cTyZieHTOB; Pabouee MecTo mpermomaBaTeds.

9. METOIUYECKHUE YKA3ZAHMUA IS OBYYAIOINUXCA 11O OCBOEHHIO JTUCHUIIJIMHBI (MOIY JIA)

1. TlonoxxeHue o Tekymei arrectarnu odyqaronmuxcst B HUMU ITAY : (BBeneHo B aeficTBue mpukazoM aupekropa Nel19 ot 14
ntons 2015 r.) / HoBouepk. urxk.-mennop. uH-T JloHckoit [AY.- Ho-Bouepkacck, 2015.- URL : http://ngma.su (mata oGparienust:
27.08.2020). - TeKcT : 2NeKTPOHHBIM.

2. TunoBeie GOPMBI TUTYJIBHBIX JTHCTOB TEKCTOBOM TOKYMECHTAILIMH, BBITIOHACMON CTYyJCHTaMH B ydeOHOM poriecce / HoBouepk.
uHK.-Menuop. uH-T JloHckoi ['AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oopamenwus: 27.08.2020). - Teker :
JJIEKTPOHHBIN.

3. [TonoxeHue o KypcoBoM MpoekTe (padore) 00yyaromuxcs, OCBauBalOLUIMX 00pa3oBaTeIbHbIe IPOrpaMMBbl OakanaBpuara,
CTICIHATINTETA, MAaTHUCTPATYPHI : (BBEJCH B eHCTBHE MpHKa3oM aupekropa Nel20 ot 14 urons 2015r.) / HoBouepk. HHX.-MeNHOp. HH
-1 ouckoit AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata obpamenus: 27.08.2020). - TekcT : SIeKTpOHHBIH.

4. [onoxeHne 0 MPOMEXKYTOUHOH aTTecTalli 00yYaroIUXCsl [0 MPOrpaMMaM BhICIIEr0 00pa3oBaHus : (BBEICHO B JACHCTBHE
npukaszom aupekropa HUMU Jlouckoit TAY Ne3-OJ] ot 18 suBaps 2018 r.) / HoBouepk. uHx.-Menuop. uH-T JloHckoi [AY .-
HoBouepkacck, 2018. - URL : http://ngma.su (1ara obpamenus: 27.08.2020). - TekcT : 2IeKTPOHHBIH.
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