MunuCTEpCTBO cenbekoro xo3sicTBa Poccuiickoit deneparuun
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJIUTUKU B 00pa30BaHuUs

HoBouepkacckuii HHKeHEPHO-MeIMopaTHBHbIN HHCTUTYT HM. A.K. KopTryHoBa ¢puiman

JucuuniauHel
Hampasnenue(s)
HamnpaBneHHnocTs (1)

KBanudukanus
®opma 00yueHus
®daxyJbTeT

Kadenpa

YyeOHblil I1aH

®I'OC BO (3++)

HaIpaBJICHUS

O06mas
TPYAOEMKOCTh

PazpaboTtunk (n):

Pabouas nporpamMmma ogoOpeHa Ha 3acelaHuH Kadeapsl

3aBemyromuii kKapeapoun

®I'BOY BO [dounckoii 'AY

YTBEPXJIAIO
Hexan pakymprera HMM®D
A.B. ®enops

" " 2023 .

PABOYAS ITPOI' PAMMA

b1.B.03 I'mapo3ieKTpocTaHIMU U HACOCHBIE CTAHLIUH

08.03.01 CtpoureabcTBO
I'uaporexHuyeckoe CTPONTEIHLCTBO

O0akajaBp
0YHO-3204HaA
HNHxenepHO-MeTHOPATHBHBIN (PaKyJIbTET

BoocHa:keHne M HCIOJIBL30BaAHNE BOAHBIX PECYyPCOB

2023 _08.03.01gts_oz.plx
Hanpasaenue 08.03.01 CtpounTtesibcTBO

DenepaabHbIH roCy1apCTBEeHHBIN 00pa30BaTeJbHbIN CTAHAAPT
BbICIIEr0 00pa3oBaHus - 0aKaJaBpHUaT M0 HANIPABJIEHUIO
noaroroBku 08.03.01 CrpouresibcTBo (Mpuka3 MuHoOpHAyKH
Poccum ot 31.05.2017 r. Ne 481)

144 /43ET

KAaH/J. TeXH. HayK, jaou., Oueiinuk Poman
AHIpeeBUY

BoaocHa0keHne 1 MCMOJIbL30BAHUE
BO/JIHBIX PeCypcoB

I'ypun Koncrantun I'eopruesuu

HaTauyTBepmneH y4. coBeToM OT 26.04.2023 nporokos Ne 8.

KYMEHT

> @ ONEKTPOHHOM
ﬁ/,‘ noanvcbio
HUMU
A\

OANNCAH

Ceprugurar:
03F24D8300D7AESFBCADEAFDF2821DE436
Brageney: MenbHyik TaTbsia Bnagumnposha
[leiicTauTenen: ¢ 19.07.2022 Ao 19.10.2023

HoBouepkacck 2023 r.



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- JI1.1 TIK1
MoToKa. ['uuposHepreTnyeckue 2.5 TIK-2.8 JI1.2J12.9
pecypchlL. IK-2.9 IIK- JI2.10
OCHOBHBIE CITOCOOBI CO3/1aHUs 2.10TIK-2.12 | D3 24 D5 26
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- JI1.2J12.2 TK1
SHEPreTUYECKUX I1apaMeTpOB 2.9 TIK-2.10 J12.3
I'SC. I'paduueckuii meron ITK-2.13 TIK- 24 35
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- JI1.2J12.2 IIK1, TK1
OCHOBHBIX SHEPTETUYECKUX 2.9T1IK-2.14 J2.3J12.4
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- JI1.2J12.1 TIK1
MarmH. Bugsl TypOuH 1 obnactu 2.31IK-2.4 J2.2J12.3
ux npuMeneHus. ['mapoarperar u MK-2.5 TIK- 33 D4 35
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- J1.2J12.1 TK1
XapaKTEPUCTHK U KOJTMYECTBA 2.21T1IK-2.3 J2.2
arperaToB YCTaHOBJICHHBIX Ha [MK-2.6 [IK- | B3 54 35 D6
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
Pemienune 3aa4 Ha onpe/ecHUe

BEICOTHI OTcackiBanus. /Cp/

2.3 Penrenue 3anad mo moxpbopy ITK-2.1 K- JI1.2J12.1 TK1, TIK1
HACOCOB, ONPEIEICHUIO THUIIA 2.6 I1IK-2.8 J2.3J12.4
TypOUHBI U ee [K-2.9TIK- | 33 24 D5 26
xapakrepuctuk. /Cp/ 2.14 TIK-4.9

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

3.1 3HaueHnEe MEXaHUIECKOTO MK-2.1 K- JI1.1 TIK1
BOJOIIOIbEMA B BOJOCHAOKEHUH U 2.2 TIK-2.8 JI1.2J12.6
kaHanmu3armu. Kiaccudukanms ITK-2.9 T1K- JI2.7 J12.11
BOJIONIOILEMHUKOB, 00BEMHO- 2.10IIK-2.13 | 23 24 25 256
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- JI1.1J12.6 TK1
HACOCHOM arperaTe, HaCOCHOM 2.6 IIK-2.8 | D324 3526
ycranoBke /IIp/ [IK-2.9 I1K-

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

I1K-4.7 TIK-

4.8 I1IK-4.9
ITK-4.10 TIK-
4.11 TIK-4.12

33 BiusHue 4acToThl BpallleHUs Ha [1K-2.1 TIK- JI1.1J12.11 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

I1K-4.8 TIK-
4.9
Pa3znes 4. BoicoTa BcacblBaHUS
Hacoca. Hamop Hacoca u
HACOCHO# YCTAHOBKH.

4.1 I'eomerpudeckas u ITK-2.5 TIK- JI1.1 TIK1
BaKyyMMETpHUYECKasi BBICOTA 2.6 1IK-2.8 JI1.2J12.11
BcachIBaHMs Hacoca. Kapuranusi. [MK-2.9TIK- | B3 34 35 26
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- JI1.1 TK1
HaCOCHOM arperare, HaCOCHOM 2.4T1IK-2.5 JI1.2J12.6
ycraHoBke. /Cp/ [MK-2.6 [IK- | 33 34 35 36
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- JI1.1 TIK1, TK1
DJEeKTpOABUTATENN HACOCHBIX 2.6 TIK-2.8 JI1.2712.6
yCTaHOBOK. BcriomorarensHbie [MK-2.9TIK- | B3 34 35 56
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- JI1.1 TIK1
BpaIaTEIbHO-TONACTHBIX 2.31IK-2.4 JI1.2J12.11
HacocoB. Bausdnue yrna IK-2.5TIK- | 33 94 25 26
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- JI1.1 TK1
KOHCTPYKIUH BOJIOTIOJ/bEMHUKOB H 2.91IK-2.13 JI1.2J12.11
BO3BPATHO-MIOCTYNATEIBHBIX [IK-2.14 TIK- | 33 34 B35 26
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- JI1.1 TIK1
LIEHTPOOESIKHOTO HACOCA OT €T 2.6 I1IK-2.8 JI1.2J12.11
noaayu. OceBoe aBjeHUeE, [K-2.9TIK- | B3 34 35 26
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- JI1.1 TK1
TIPUHIIUIIA JEHCTBHS 2.31IK-2.4 JI1.2J12.11
LEHTPOOEIKHBIX HACOCOB THIIA TIK-2.11 TIK- | D3 D4 35 D6
«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- JI1.1 IIK1, TK1
LIEHTPOOEKHOTO M OCEBOTO 2.5 TIK-2.6 JI1.2J12.11
HacocoB. /Cp/ IMK-2.8 TIK- | B3 24 D5 56
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- JI1.1 TIK1
TpyOonpoBoaa. Pabouas Touka 2.5 TIK-2.6 JI1.2J12.11
Hacoca. Crioco0bl I[K-2.8 TIK- | 33 24 D5 26
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 I1K-2.1 TIK- JI1.1 TK1
HAcoca U MOCTPOEHUE €r0 2.2 TIK-2.13 JI1.2J12.11
OCHOBHBIX XapaKTEePUCTHUK. [IK-2.14 TIK- | 33 34 35 26
HcnbiTanne neHTpoOeKHbIX 3.1 1IK-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
73 ITon0Oop HAcCOCOB MO KaTajgoram. I1K-2.5 TIK- JI1.1 TIK1, TK1
ITocTpoeHue pacxoJHO-HAIOPHOH 2.6 IIK-2.8 JI1.2J12.6
XapaKTEepUCTUKU 10 pe3yIbTaTaM IIK-2.9 IIK- 03024
ucnsiTanuid. /Cp/ 2.14TIK-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 [IK-2.6 I1K- JI1.1 TIK2
COOpY’KEHHI MAIIMHHOTO 2.8 1IK-2.9 JI1.2J12.5
BozponoabeMa. OCOGEHHOCTH I1K-2.10 IIK- JI2.6
NIPOEKTUPOBAHUS HACOCHBIX 2.14TIK-3.1 [ B3 242536
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- JI1.1 TK2
Bozponoabéma. OnpeneneHue 2.8 1IK-2.9 JI1.2J12.5
MecTa cTBopa 3ganus HC u TIK-2.14 TIK- J12.6
Tpacchl BOJOIIEPEMEILICHHS. 3.1 1IK-3.7 [ 33242536

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- JI1.1 K2, TK2
DJEeKTPOABUTaTENId HACOCHBIX 2.5TIK-2.6 JI1.2J12.5
YCTaHOBOK. ITK-2.8 T1K- JI2.6

/Cp/ 29T1IK-2.13 | D324 32536
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- JI1.1 IK2
coopyxeHuit. OcoOeHHOCTH 2.8 I1K-2.9 JI1.2J12.6
KOHCTPYKLUU U METOJIUKA pacyeTra MK-2.13 TIK- | 33 34 35 26
BOJIONIPUEMHBIX CoopykeHui. /Cp/ 2.14 TIK-3.1

I1K-3.10 TIK-

3.12 TIK-4.1

I1K-4.2 TIK-
43

9.2 OCOOCHHOCTH KOHCTPYKIIHU ITK-2.4 T1K- JI1.1 TK2

BOJIONIPHUEMHBIX coopykeHuit /Cp/ 2.5 TIK-2.6 JI1.2712.6
MK-2.8 T[IK- | 33 24 D5 26
2.9 1IK-3.5
IK-3.6 TIK-
3.7TIK-3.8
I1K-3.9 K-
4.6 T1IK-4.7
ITK-4.8 TIK-
4.9
93 Pacuér BogonpuémHuka Tuna [1K-2.5 TIK- JI1.1 TIK2, TK2
nuto3-peryssarop /Cp/ 2.6 TIK-2.12 JI1.2J12.7
TIK-2.13 TIK- | B3 24 D5 D6
2.14 TIK-3.1
I1K-3.4 TIK-
3.8 T1K-3.9
ITK-4.6 TIK-
4.7 TIK-4.8
I1K-4.9 TIK-
4.10
Paznen 10. 3nanue HacocHoM
CTAHIIMH BOJIOCHAOKEHUS
10.1 Tunel 34aHUH HACOCHBIX CTAHLIUI [1K-2.1 TIK- JI1.1 T1IK2
BoocHaOxeHus. OnpenercHne 2.21T1IK-2.3 JI1.2J12.5
OTMETKU YCTAaHOBKH Hacoca u IK-2.8 I1K- J12.6
TIPUHSATHE TUIIA 3JaHUsI HACOCHOMH 29T1IK-2.10 | D3 D4 35 D6
craHiuu. OnpeeneHue MIaHOBbIX [1K-2.11 IIK-
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 OnpezneneHue OTMETKY yCTaHOBKU IK-2.1 IIK- J1.1 TK2
Hacoca U NpUHATHE THIA 30aHUS 2.2 TIK-2.6 JI1.2J12.5
HacocHOM craHnuu. Pacuér u I1K-2.8 T1K- J12.6
NIPOEKTUPOBAHUE 3[AHUS HACOCHOM 291IK-2.13 [ 332425 36
ctanuuu /Cp/ TIK-2.14 TIK-
3.1 TIK-3.10
IK-3.12 TIK-
4.1 TIK-4.2
ITK-4.8 TIK-
4.9 11K-4.12
10.3 Baxyymnas cucrema. [Ipunmmn ITK-2.1 IIK- JI1.1 IIK2, TK2
IEVCTBHS U 00J1aCTh 2.6 IIK-2.8 JI1.2J12.5
npumenenus /Cp/ IMK-2.9 K- | 3334 35 36
2.13TIK-2.14
MK-3.1 IIK-
3.6 I1K-3.7
I1K-3.8 IIK-
3.9T1IK-4.1
IK-4.5 TIK-
4.6 TIK-4.7
I1K-4.8 IIK-

4.9 1IK-4.12




Paznen 11. OdopynoBanue
HACOCHOM CTAHINHU

BO/IOCHA0KEeHU S
11.1 OCHOBHOE M BCTIOMOTATEIbHOE [TK-2.1 K- JI1.1 TIK2
000pyI0BaHNE HACOCHOM CTAHIIHU. 2.6 TIK-2.8 JI1.2J12.5
TpyOoIpoBoABl HACOCHO ITK-2.9 T1K- JI2.6 J12.11
cranuu. /Cp/ 2.10 TIK-2.14 | 33 54 35 56
MK-3.1 IIK-
3.2TIK-3.3
I1K-3.4 TIK-
3.9 IK-4.1
[1K-4.2 TIK-
4.3 11K-4.7
I1K-4.8 TIK-
4.9 TIK-4.12
11.2 Br160op ocHOBHOTO [IK-2.1 IIK- JI1.1 TK2
THIPOMEXaHUYECKOTO U 2.8 [1IK-2.9 JI1.2J12.6
ANIEKTPOCUIIOBOTO 000PYTOBAHUS. [MK-2.12 TIK- | 33 54 55 26
Tpy6ompoBoas! HACOCHOH 2.13TIK-2.14
ctanuuu. /Cp/ I1K-3.1 TIK-
3.21IK-3.3
IK-3.4 TIK-
4.3 TIK-4.4
I1K-4.5 TIK-
4.6 T1IK-4.7
ITK-4.8 TIK-
4.9
11.3 Pacuér TpybonpoBonoB. Pacuér [K-2.3 TIK- JI1.1 K2, TK2
ruapasindeckoro ynapa /Cp/ 2.4 TIK-2.5 JI1.2J12.6
IK-2.6 TIK- JI2.11
2.8 TIK-2.9 | D324 3526
ITK-2.10 TIK-
2.11 TIK-2.12
TIK-2.13 TIK-
2.14 TIK-3.1
ITK-3.10 IIK-
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- JI1.1 TIK2
CTaHIMH BOAOOTBEICHUS. 2.2 TIK-2.9 JI1.2712.6
Oco0eHHOCTH KOHCTPYKIIUH ITK-2.10 TIK- JI2.11
3/1aHUS] HACOCHOM CTaHIIUN 2.14 TIK-3.1 | D3 54 35 D6
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- JI1.1 TK2
BBICOTHBIX pa3MEpOB 3/1aHUS. 2.21T1IK-2.3 JI1.2J12.6
Pacuét u npoexrupoBanue IK-2.8 I1IK- | 33 94 D55 26
BOJIOBBIITY CKHOTO 2.91IK-2.13
coopysxenwust /TIp/ TIK-2.14 TIK-
3.1 TIK-3.2
IK-3.8 TIK-
3.9TIK-4.1
I1K-4.2 T1K-
4.8 TIK-4.9

IK-4.11




12.3 OcoOeHHOCTH KOHCTPYKIUH IK-2.6 K- J1.1 K2, TK2
3JIaHUs HACOCHOM CTaHIIUHA 2.8 I1K-2.9 JI1.2J12.11
BOJIOOTBe/IeHHs. TpedoBaHmMs, IK-2.13 TIK- | 93 24 35 D6
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 U BCITOMOTaTEIHLHOE [IK-2.1 IIK- JI1.1 TIK2
000pyI0BaHNE HACOCHOH CTAHIIHU. 2.2 11K-2.3 JI1.2J12.6
TpyOonpoBoibl HACOCHOH [K-29TIK- | 33 24 D5 26
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- JI1.1 TK2
TpyGompoBoBI HaCOCHON 2.8 1IK-2.9 JI1.2J12.6
crannuu. /Cp/ IIK-2.10 TIK- | 33 34 35 26

2.11TIK-2.14
IK-3.1 IIK-
3.2TIK-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- JI1.1 I1IK2, TK2
TpyOonpoBoaa. [IpoBepka 2.6 TIK-2.8 JI1.2J12.11
MIPaBIIBLHOCTH Moa00pa TIK-2.12 TIK- | 33 54 D55 26
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- JI1.1 TIK2
ABTOMATHU3AIMHA HACOCHBIX 2.21T1IK-2.3 JI1.2J12.11
ctannuii. OCOOCHHOCTH [MK-2.4TIK- | B3 34 35 D6
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

J1.1
JI1.2J12.11
54 35 56

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

J1.1
JI1.2J12.11
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

J.1
JI1.2J12.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
J12.8 J12.9

J12.10 J12.11
0103023354
9506

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 xapakrepuctuky [’ 9C. [IpoBeaute ux aHanus.

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

KypcoBast paboTa BBIIONHAETCS ¢ TIOMOIIBIO MeToguueckux ykaszanuit [JI3-1 u JI3-3], Hacrosmeit Paboueit mporpammsl

[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. ®oH/1 OLIECHOYHBIX CPEICTB

1. IOKA3ATEJIN, KPUTEPUU U IHKAJIbI OHEHVMBAHM A KOMITETEHIIUN

Orenka copmupoBaHHOCTH KomreTeHImi y ctyaenToB HUMU JIou[’AY u BbICTaBICHHE OLICHKH 110 OTACIbHOM AUCLUILTHHE
BEJICTCs CICIYIOINM 00pa3oM:

- IUTSL CTYZCHTOB OYHOH ()OPMBI 00YUEHISI UTOTOBasI OIIEHKA MO0 JUCIUIUINHE BhIcTaBisercs o 100-0ayutbHoi crcTteMe, a 3aTeM
TIEPEBOJTUTCS B OLEHKU «OTIMYHO», «XOPOILIOY», KYIAOBIETBOPUTEIHHOY, KHEYAOBIETBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTCHOY;

- JUISL CTYZCHTOB 3a0YHOI U 049HO-32049HOM (pOpMBI 00YUYCHHUS OLIEHUBACTCS 1O MATHOAIPHOMN IIKaJIe, OLICHKAMH «OTIHYHOY,
«XOPOILO», «yJOBIETBOPUTEILHOY, «HEYJOBIETBOPUTEILHO; «3aUTCHO» WU «HE 3aUTEHOM.

Bricokuii ypoBeHb OCBOCHUS KOMITETEHIINH, HTOTOBAsI OIICHKA 10 JUCHUTUINHE «OTIMIHO» WK «3a4TeHo» (90-100 6ammos):
r1y0OKO U MPOYHO YCBOWJ MPOrPaMMHBIN MaTepuall, HCUepIbIBaIOIE, TOCIEI0BATENbHO, YETKO U JIOTUYECKH CTPOIHO ero
U3JIaraeT, yMeeT TECHO YBA3BIBATh TCOPHIO C MMPAKTUKO, CBOOOIHO CIIPABISIETCS C 331a4aMH, BOIPOCAMHU U APYTUMH BHIAMHI
MIPUMEHEHHUS 3HaHUH, IPUYEM HE 3aTPYJHIETCS C OTBETOM IPU BUAOM3MEHEHUH 3aJaHUN, UCTIOJIb3yeT B OTBETE MaTepuall
MOHOTpa(hUIECKON TUTEPATYPhl, TPABHILHO 00OCHOBBIBAET MPUHSTOE PELICHUE, BIaIeeT Pa3HOCTOPOHHUMH HAaBBIKAMH U
IIpUeMaMHU BBIIIOJHEHHUS IPAKTUYECKUX 3a/1a4. CUCTEMHO U IUTaHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToBBIIEHHEIH YPOBEHE OCBOCHHUS KOMIIETEHITNH, HTOTOBAs OIICHKA 10 TUCIUIUIMHE «XOPOIIO» MITH «3auTeHo» (75-89 Gammos):
TBEpJO 3HAET MaTepuall, IpaMOTHO U IO CYIECTBY M3JIaraeT ero, He JI0IyCKas CyLIECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOC,
MPaBUIIBHO MIPUMEHSET TEOPETHUECKHUE TION0XKEHUSI TP PELICHUH MPAKTUIECKUX BOIIPOCOB U 3a/1a4, BiajieeT HEOOX0AUMBIMU
HaBBIKAMH ¥ IPUEMaMH UX BBITOJTHEHH. CHCTEMHO W INIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

[ToporoBelii ypoBeHs OCBOCHHS KOMIIETEHITHI, HTOTOBAs OIICHKA TI0 TUCIUINIHHE «YAOBICTBOPUTEIIFHOY HIIH «3a4TeHO» (60-74
Oaria): UMeeT 3HaHUsI TOJBKO OCHOBHOTO MaTeprala, HO He YCBOMJI €Tro JIeTajleid, TOMyCKaeT HETOYHOCTH, HEJJOCTATOUHO
NpaBHIbHBIC (POPMYITHPOBKHU, HAPYLICHHS JIOTHYESCKOI MOCICA0BATEILHOCTH B U3JIOKCHUH IPOTrPAMMHOTO MaTepHaia, HCIBITHIBACT
3aTPYAHCHUS TPH BBITIOJIHEHHH MPAKTHISCKUX padoT.

IToporoBeiii ypoBEeHb OCBOSHHSI KOMIIETEHITUI HE c(QOPMUPOBAH, UTOTOBAs OLEHKA TI0 AUCIHIINHE «HEYOBIETBOPUTEIHHO» WIIN
«He3auTeHo» (MeHee 60 6ayuIoB): HE 3HAET 3HAUUTEIBHOM YaCTH MPOrpaMMHOIO MaTepHasa, J0MyCKaeT CyIleCTBEHHbIE OLINOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyTHCHUSMH BEIITOTHSCT ITpaKTHIecKre padoThl. Kak mpaBmiio, OlleHKa «HEYIOBICTBOPUTEIHHOY»
CTaBUTCSA CTYJCHTAaM, KOTOPBIE HE MOTYT IPOAOIDKUTE 00y4IeHHe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH MUCIUIUINHE.

BrIcOk#ii ypoBEHb OCBOCHHSI KOMITETCHITUH, OlleHKa «OTIUIHOY» (25 — 23 6amna ans KIT; 20 — 18 6anna qyis KP): pabora
BBITIOJTHEHA Ha BBICOKOM PO ecCHOHAIEHOM ypoBHE. I10THOCTEIO COOTBETCTBYET ITOCTABJICHHBIM B 33IaHHUH LIEJISIM U 3a/1a9aM.
[IpencraBneHHBII MaTepual B OCHOBHOM BEPEH, AOITyCKAIOTCS MEJIKIE HeTOYHOCTH. CTyIeHT CBOOOJHO OTBEYAET Ha BOMPOCHL,
CBSI3aHHBIC C TPOEKTOM. BhIpaskeHa crlocoOOHOCTh K Mpod)ecCHOHAIBHON aJjanTaluy, MHTEpIpeTaluy 3HaHUH 13
MEXUCLUILIMHAPHBIX o0nacTei
- [ToBBIIIEHHBIH YPOBEHb OCBOCHHMS KOMIIETEHIINH, OIIeHKa «xopormroy» (22-19 6amra s KIT; 17 — 15 6ama s KP): pabora
BBIMIOJTHEHA HA JI0CTATOYHO BBEICOKOM MPO(eCcCHOHATBHOM ypoBHE. JlomyIieHo 10 3 HerpyObIX OMMOOK, He BIUSIONINI Ha
pesynbrar. CTy/ICHT OTBEYaeT Ha BOIIPOCHL, CBSI3aHHbIE C IIPOEKTOM, HO HEZOCTATOYHO MOJIHO.




- [ToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHIIUH, OLIEHKA «yAoBIeTBOpuTenbHO» (18-15 6amma ans KIT; 14 — 12 6amta ans KP):
YPOBEHb HEJOCTATOYHO BBICOK. JloMmyIieHo 10 5 oMmMO0K, He CYIIECTBCHHO BIMSIONINX HAa KOHEUHBIH PE3yJIbTaT, HO X0/ PeLIeHHs
BepHBII. CTyIEHT MOXKET OTBETUTH JIMIIb Ha HEKOTOPHIE M3 3aaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelit ypoBeHb OCBOCHUSI KOMIIETCHITHH HE C(hOPMHUPOBaH, OIIEHKA «HEYAOBICTBOPHUTEIbHO» (MeHee 15 6amnos ms KT,
MmeHee 12 6aoB anst KP): paboTa BeinmosHeHa Ha HU3KOM ypoBHe. JlonyuieHsl rpyOble omunoOKy. Perenue npuHIMnuaibHo He
BepHO. OTBETHI Ha CBA3aHHBIC C IIPOESKTOM BOIIPOCH OOHAPYKHMBAIOT HEIOHMMaHHUE NPEMETa U OTCYTCTBHE OPHEHTALUH B

MaTepuajC mpocKra.

2. METOJJUYECKWUE MATEPHUAJIbI, OTIPEJIEJISIOLIME ITPOLIE/TY Pbl OLIEHUBAHW S 3HAHWM, YMEHUI,
HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE 3TATIbIl ®OPMUPOBAHM S KOMITETEHIIMIA
OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHIA, HABBIKOB U (VIJTH) OIBITA AESTENEHOCTH, COOTBETCTBHUE
UHIUKATOpaM JOCTIKEHHs c(hOpMUPOBAHHOCTH KOMIIETEHIIMI OTpe/eNieH B CIEAYIOIUX JTOKaIbHBIX HOPMATHBHBIX aKTax:

1. TTonoxeHue o TeKyIIel aTTecTaluu 3Hanui odydarommxcs B HUMU JITCAY (B neiicTBYOMIEH peakiym).

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

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

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

Kadenpe;

- pa3zaensl HHAUBHU Y aIbHbIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUaromuxcs;
- TOKJIaJ], COOOIICHHE TT0 TEME MPAKTUIECKOTO 3aHSATHS,

- 3aJa4YM U 3aJIaHUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALIMU:
- KOMIUTEKT OMJIETOB ISt SK3aMeHa/3a4uera. XpaHuTcsl B OyMa)KHOM BHJIE Ha COOTBeTCTBYIomIeH kadenpe. Ilomiexxur exerognomy
OOHOBIICHHIO U NIEPEYTBEP)KACHNIO. UHCIIO BapnaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE UHCJIA CTYICHTOB Ha 3K3aMCHe/3aueTe.

7. YAEBHO-METOJAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOLYJIST)

7.1. Pexomenayemasi iurepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ros

JI1.1 |IlaBnuuoBa N.N., BopocHa0xeHre U BOAOOTBEACHUE: YICOHUK sl OaKaIaBpoOB 10 Mocksa: FOpaiit, 2012,
baxenos B.1. cnenuanbHOCTH "BomocHa0xeHre u BogooTBeieHue"

JI1.2 | bamra T.M. I'uppasnuka, THAPOMAIIMHBI ¥ THAPOTIPHUBOIBL: YISOHHK JIJIS Mocksa: Anbsiac, 2013,

BTY30B
7.1.2. lonoJHuTeAbHAS JUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 | VYxuu B.B. ['uppasnuyeckue mamuHbl. Hacocsl, BEHTUIISATOPH, Mocksa: ®OPYM, 2013,
KOMIIPECCOPBI U THAPOIIPUBO/I: yueOHOe mocodue 1mo
HanpasneHuto 270100 "CrpoutenscTBo"
J12.2 I'maposnekTpocTaHiuy U THAPOMAIINHBL: METOAUYECKHIE Hosouepkacck: , 2014,
YKa3aHuUs 10 BHINOTHEHUIO MPAKTUIECKIX 3aHATHH U pacueTHO-
rpaduueckoil paboTHI [[UIs CTYJCHTOB HATIPABICHUS
"CtpoutenscTBo"|
J12.3 I'mapoanekTpocTaHIUU U THAPOMAIINHBL: METOANYECKHIE Hosouepkacck: , 2014,
yKa3aHus 10 BHITIOTHEHUIO KOHTPOIBHOM pabOoThI ISl CTYACHTOB
3a04HOI (hopMbI 00y4eHHs [HanpaBieHUO "CTPOUTENBCTBO" |

JI12.4 | banarokos H0.B., ['aposnekTpocTaHuK ¥ THAPOMAIITUHBI: J1a00paTOPHBIN Hosouepkacck: , 2015,
Ouneiinuk P.A. MIPAKTUKYM [71s1 CTYJEHTOB HanpasieHus "CTpouTenbeTBo' ]

JI2.5 | Ouneiinuk P.A., CannTapHO-TEXHHIECKOEe 000pyIOBaHHE 3MaHUH U Hosouepxacck, 2016,
Kapryzosa T.[., CeITbCKOXO03SIMCTBEHHBIX 00BEKTOB: yueOHOE Tocodue s http://biblio.dongau.ru/MegaPr
Bacunbe A.M., OakanaBpoB HampasiieHUs ToAroToBku "[IpupomoolOycTpoiicTBO oNIMI/UserEntry?
banmiokos 10.B. U BOJIOTIONB30BaHHE" Action=Link FindDoc&id=93

15&idb=0

JI2.6 |IlypacI H., Bono3abopHsle coopyKeHHUs TOBEPXHOCTHBIX M MOA3eMHBIX Bo: | HoBouepxkacck, 2015,
Bangroxos 10.B. ydeOHoe 1mocodue [[Uis CTyAeHTOB HallpaBIeHUs http://biblio.dongau.ru/MegaPr

"TIpupoa000yCTPONCTBO U BOJOIOIL30BaHKE" IPOPIITH oNIMI/UserEntry?
"MHXeHepHbIEe CUCTEMBI CEIIbCKOX03AHCTBEHHOTO Action=Link FindDoc&id=16
BOJIOCHA0KeHMsI, 0OBOJHEHHS U BOJOOTBEACHHU" 960&i1db=0

JI2.7 | Camycs O. P., BonocnabxeHnue 1 BOJOOTBEJCHNUE C OCHOBAMU THAPABIHKHU: Mocksa ; bepnun: dupexr-
OBcsaunukos B. M., y4eOHoe mocooue Menua, 2014,

Konnpatees A. C. https://biblioclub.ru/index.php?
page=book&id=253622




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.8 [HoBoYepk. HHX.- T'unpoanekrpocTaHIMY ¥ THAPOMALIMHBL: METOAUYECKUE Hogouepxkacck, 2014,
Menuop. uH-T JAI'AY, |yka3aHus 110 BBIIOJIHEHUIO IPAKTUYECKUX 3aHATUN U pacYETHO- http://biblio.dongau.ru/MegaPr
kad. BogocHaOXeHus | rpaduaeckoid paboTHI [[UI CTYJICHTOB HAIPABIICHUS oNIMI/Web
Y BOJIOOTBEJICHUS ; "CtpoutenscTBo" |
coct. P.A. OneitHuk
JI2.9 | HoBouepk. HHX.- I'uaposnekTpocTaHliuy ¥ TUAPOMAIIMHBL: METOINYECKHIE HoBouepxacck, 2014,
menmnop. uH-T JITAY, | yka3aHus 10 BBITIOJHEHUIO KOHTPOJIBHOM paboThl i cTyaeHToB | http://biblio.dongau.ru/MegaPr
kad. BoJOCHAOXeHNsT | 3209HOM opMbI 00ydeHus [HampaieHus "CTpouTeabcTBO" | oNIMI/Web
1 BOJOOTBEICHUS ;
cocT. P.A. Oneitnux
JI2.10 | bannrokos FO.B., I'mApOIIEKTPOCTAHIIMY U THAPOMAIIIMHBI: JIAO0OPATOPHBII Hosouepkacck, 2015,
Oneiinuk P.A., [Typac | mpakTHKyM [a71s1 cTyIeHTOB HarpaBieHus "CTpouTenscTBo" | http://biblio.dongau.ru/MegaPr
I'H. oNIMI/UserEntry?
Action=Link FindDoc&id=10
7047&idb=0
JI2.11 | Ypxymona 10.C., Hacocroe 000pynoBaHie MEIHOPaTUBHBIX 1 Hosouepxacck, 2013,
Tapacesaan A.C., C.A. |BogocHa0)KEHYECKIX HACOCHBIX CTAHIMN: yuyeOHOe TToco0ue http://biblio.dongau.ru/MegaPr
Tapacesuu [u ap.] [a1s quIuTOM. MPOEKTUPOBHUS AJsE CTYA crierransHocTu 280401, | oNIMI/Web
280302 u Hanpasnenuto 280100 mpodpwm "Menuopanus,
peKyIbTHBAIMS U OXpaHa 3eMenb" U "VHxKeHepHble cucTaTen
CEJIbCKOXO3SICTBEHHOI0 BOIOCHAOKEHSI, OOBOIHEHUS 1
BOJOOTBEIeHUS " |
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 odunuanpHeiii caiit HUMU ¢ noctynom B www.ngma.su
AIIEKTPOHHYIO OHOINOTEKY
7.2.2 Enunoe okHO mocTymna k o0pa3zoBarebHBIM pecypcaM | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznen - Bonnoe xo3s1iicTBO
7.2.3 Poccwuiickas rocynapcTBenHas oudauorexa (Gpoua https://www.rsl.ru/
ANIEKTPOHHBIX JOKYMECHTOB)
7.2.4 becrutatHas 6ubmmoreka [OCToB 1 cTaHIapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 DnexTpoHHass OMOIMoTeKa yUeOHUKOB http://studentam.net/
7.2.6 CnpaBouHas cuctema «KOHCYIbTaHT TUTIOCH Cornamenne OVS nns pemennii ES #V2162234
7.2.7 CrpaBouHas cuctema «e-library» JIunensuonnsiit norosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepevyeHb MPOrpaMMHOI0 00ecTeYeHus
7.3.1 Cucrtema TpexmepHoro moaenupoBanus KOMITAC Cy6nunen3uonssIii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-HOr" (JIunensuonnoe cornamenne KAJI-15-
0377)
7.3.2 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
733 "TOXI+T uapoynap" COI'JIAILIEHUE Ne CT0000024/20 ot 31.01.2020 ¢
3akphiTOe aKoOHepHOoe 001ecTBO “HayuHo-TexHu4yeckuit
LEHTp MCCIIETOBaHUH IPOOIeM IPOMBIIIIICHHO
7.3.4 Autodesk Academic Resource Center (Autocad 2022, CornamnieHue o MpeI0CTaBICHUH JTUIIEH3UH U OKa3aHUHN
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 r. Autodesk Academic Resource Center
7.3.5 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6munensuonsstit jorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «CodrJlaiin Tpeiia»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.6 Dr.Web®DesktopSecuritySuiteArTuBupyc K3+ LY Tl'ocynapcTBeHHBIN (MyHHIUNANBHBII) KOHTpAKT No
PIIA06150002 ot 15.06.2021 r. Ha mepenauy
HEHCKIIOUNTEIBHBIX TIPaB Ha UCIIOIB30BAHUE IIPOTPAMM JUIS
SBM 000 «AUTH L[EHT»
7.3.7 AdobeAcrobatReader DC JIutieH3UOHHBI JOrOBOp HAa MpOrpaMMHOE oOecrieueHue JUis
MepCOHATBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.8 Opera
739 Googl Chrome

7.3.10

Yandex browser




7.3.11

7-Zip

7.3.12

ITporpamMmHas cucteMa it OOHapyXKEHUs TeKCTOBBIX | JInmeHsuonHsI qorosop Ne 6482 ot 28.02.2023 r.. AO
3aMMCTBOBaHUH B y4eOHBIX M HAY4HBIX paboTax «AHTHIUIATHAT»

«Axtunnaruar. BY3» (uarepuer-sepcus);Monyib
«IIporpaMMHBIH KOMIUIEKC IOUCKA TEKCTOBBIX
3aMMCTBOBaHUH B OTKPBITBIX HCTOUYHHUKAX CETU

HHTCPHET»

7.4 Tllepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

74.1

basbr nanubix OO0 "Tpecc-Uupopm" (KoHCynbTaHT https://www.consultant.ru

+)

7.4.2

ba3sl nanaex OOO "PernonanbHbIi
MHGPOPMALMOHHBIA MHIEKC HUTHPOBaHHA"

743

ba3bl nanabix OOO Hayunas anekrpoHHast http://elibrary.ru/

OubnMoTeKa

7.4.4

basbr manabix OO0 "T'poce Cuctem.Mudpopmarus u http://www.rpoccurdo.pd

pemeHus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

8.1

CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIICIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
cpeacTBaMH 00yUYeHHsI, CITY>KAIlUMH [UIS IpeACTaBIeHUs HH(POpMaLnu OOJBIION ay JTUTOPUH:
Habop nemMoHcTpanmoHHOro 0060pynoBanus (nepeHocHoH): HoyToyk RUintro — 1 miT.,
MYJBTHMEIMITHOE BUICONPOSKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ skpaHom — 1
mrT.; YueOHO-HamIsAaHbIe nocobust — 14 mr.; JlabopatopHoe obopynoBaHue: MaxeTs
neHTpoOexkHbIX HacocoB Tuna K, KM, /I, M, B. — 6 mt.; Maxkets! oceBoro (tun O) Hacoca — 1 mT.;
MakeTs! norpyxubsix HacocoB ATH, OIIB — 2 mit.; Maket crpyiiHoro Hacoca — 1 mr.;
JeiicTByromas MOJIeNb IEHTPOOEKHON HACOCHOW YCTAaHOBKH C YaCTOTHBIM MpeoOpa3oBaTenem,
MpeIHa3HAYeHHBIX ISl CHATUSI OCHOBHBIX XapaKTePHCTUK HACOCA, a TaK JKe ISl U3yUeHHsI
[apajyIeNIbHOrO U OCIEI0BATENILHOIO IPUCOEIMHEHNUS IBYX HACOCOB, UCCIIEIOBAHUS IPOLIECCOB
KaBUTAIUH U 3HeprocOepexenus npu padore HacocoB. [{uhpoBsie MAaHOMETPEI, YIBTPa3ByKOBOH
pacxooMep, aHaJIOTOBBIN BakyoMeTp — 1 mT.; MakeTsl pabounx Koec LeHTPOOSKHBIX HACOCOB U
Pa3IMYHBIX THIpaBIMyeckux MamuH — 10 mT.; MakeT BakyyMHOTO M BUHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 wit.; Paboune mMecta cTyZieHTOB; Pabodee mMecTo mpermoaaBaTeds.

8.2

CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOEIBI0 M TEXHIYECKIMU
CpeAcTBaMH O0YYeHHs, CIy KaIlUMHU AT IPeACTaBIeHs HH(opMaln 6oibmoi ayuropun: Habop
JEeMOHCTPaLMOHHOTO 00opyaoBanus (nepenocHoi): Hoyr6yk RUintro — 1 mwr., MynpTUMeauiiHOE
BHJICONPOCKITMOHHOE 000pynoBanue: mpoekTop AcerP5280 — 1 mT. ¢ s3xpanom — 1 mrt.; YueOHO-
HarsIHBIE Tocoous (26 mit.); JlaboparopHoe 000pyAOBaHHE: MOJIENh TPEXKOIBIIEBON
BO/JIOIIPOBOJIHOM CeTH, JTabopaTopHas ycTaHOBKa «OUHCTKA BOJbI C TOMOIIbIO YCTAHOBKH 00paTHOTO
ocMocay, yueOHbIi cTeH]] «PacoHHbIC YacTH CUCTEMBI BHYTPEHHEH KaHAIM3alMU U BHYTPEHHETO
BOJIOIIPOBO/IA», MAKETHI 3aITOPHO-PETryIHPYIOIIEeH, BCTIOMOTAaTeIFHOM, IPEOXPAaHUTEITFHOM
apMatypsl, 1Tab0paTOPHEIH CTEHA AT MOHTaXa acOECTOIEMEHTHBIX TPYO, 1a00paTOPHBII CTEHA AT
MOHTaka UyTYHHBIX TpyO, 1a00paTOPHBI CTEH 111 00PE3KU U CBAPKH MOJUIPONUICHOBBIX TPYO;
Hocka ? 1 wit.; Paboune mecta cTyeHTOB; Pabodee MecTo mpenoaaBarTes.
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11

CrnennanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOCNBI0 H TEXHIYECKIMU
CpencTBaMH 00Y9eHHs, CIy KaIlUMHU TSI PeACTaBIeHIs HH(opMaln O6oiboi ayxuropun: Habop
JIEeMOHCTPAaLMOHHOTO 000pyAoBaHus (IepeHocHoi): HoyTOyk RUintro — 1 wt., MynsTUMeaniiHOE
BH/JICONIPOCKIIMOHHOE 00opynoBaHue: npoekrop AcerP5280 — 1 wr. ¢ akpanom — 1 mrt.; YyeOHo-
Harsiable mocoous (20 mit.); Jocka ? 1 mt.; PaGoune mecra crynentoB; Pabouee mecto
IIperoAaBaTens.

8.4

13

CrnenuanusupoBaHHast MeOelnb: mKag - 2 IIT.; MeTAUTHYECKHH CTO-IIKa -3IMIT.; CTAHOK TOKAPHBIH
— lmr.; cTaHOK (pe3epHbIH -1 IIT.; CTAHOK CBEPIMIBHBIA — 1mIT.

9. METOAUYECKHUE YKA3ZAHMUSA JJISA OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHTUIIJIMHBI (MOAY JIS)

1. ITomoxenue o Tekymeit arrecranuu odydaromnrxes 8 HUMU [ITAY : (BBeaeHo B AeHCTBHE ITpuKa3oM aupekropa Nell9 or 14
utons 2015 r.) / HoBouepk. urxk.-menuop. uH-T Jlonckoit AV .- Ho-Bouepkacck, 2015.- URL : http://ngma.su (nata oGparienus:
27.08.2020). - TekcT : 3JeKTPOHHBIIA.

2. TunoBele GOPMBI TUTYIIFHBIX JTHCTOB TEKCTOBOH TOKYMEHTALIMH, BBITIOHAEMON CTyJeHTaMH B ydeOHOM niporiecce / HoBogepk.
uHK.-Menuop. uH-T JloHckoit 'AY .- HoBouepkacck, 2015.- URL : http:/ngma.su (gata o6pamenus: 27.08.2020). - TexcT :

3JIEKTPOHHBIH.

3. Ilonosxenue o KypcoBoM npoekre (pabore) 00yUaromuxcs, 0OCBANBAIOIINX 00pa30BaTENbHbIE IPOTPaMMBbI OaKanaBpHaTa,
CTIEIIATINTETa, MAaTUCTPATypHI : (BBEJCH B IeHiCTBHE pHUKa3oM aupexropa Nel20 ot 14 urons 2015r.) / HoBouepk. HHX.-MEIHOP. HH
-1 Houckoit 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (zata obpamenus: 27.08.2020). - TekcT : 21eKTpOHHBIH.

4. ITono>xeHue O MPOMEKYTOUHOM aTTeCTAllMU 00y4JaroIuXcs 110 IPorpaMMaM BBICIIETO 00pa3oBaHus : (BBEACHO B JICHCTBHE
npukazoM aupekropa HUMU Jlonckoit TAY Ne3-O/] ot 18 stHBaps 2018 r.) / HoBowepk. nux.-Mmenuop. uH-T JJoHckoi ['AY .-
Hosouepxkacck, 2018. - URL : http://ngma.su (nata o6pamienus: 27.08.2020). - TekcT : aneKTpOHHBII.
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