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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
caMocCTOsTebHas paboTa 115
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp

(<Kypc>.<Cemectp 9(5.1)
Ha Kypce>) Hroro
Henenp 24 2/6
Bun 3anaruit vo | PO | VI PII

Jlekuuun 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

KonTponsHas pabora 9 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITIJINHBI (MOAYJIS1)

2.1 | Lensio sBIsI€TCA OCBOCHHUE TUCIUILIHHEL. PopMupoBaHHe (YCBOCHHE) BCeX KOMIETEHIIUH, IPEYCMOTPEHHBIX pabodnM
y4eOHBIM [UIAHOM MO THAPOIIEKTPOCTAHIMAM U HACOCHBIM CTAHIUAM B 00JIACTU THAPOTEXHUUECKOTO CTPOUTEIHCTBA

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

Hukn (pa3men) OIL: | b1.B

3.1 | TpeGoBaHus K NpeBapuTe/IbHON MOATOTOBKE 00y4aI0Ierocs:

3.1.1 | BononoamnopHsle ¥ BOJOIPOILYCKHBIE COOPY>KEHHS

3.1.2 | I'napoTexHU4YeCKUE COOPY>KEHHSI HH)KEHEPHON 3aIlUThI OKPY>KaIOLIEeH Cpebl

3.1.3 | UrxeHepHbIe METHOPAIMH BOTHBIX 00BEKTOB

3.1.4 | [IpupogooxXpaHHbIE COOPYKEHHS

3.1.5 | Pe1b6oxo3stiicTBEHHASI THAPOTEXHUKA

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

3.2 | JucunninHbl (MOAYJIN) M MPAKTHKH, IS KOTOPBIX 0CBOEHHE JaAHHOM IMCUMIJIMHBI (MO1YJIs1) HEO0OX0AMMO KaK
npeAlIecTBYIOLIEE:

3.2.1 | Peunsle rugpoysist

3.2.2 | Peunsie ruapoy3iibl

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

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

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

[IK-2.10 : Be6op cnocoba BeaeHHUS OIBOTHO-TEXHUIECKIX (BOIONIA3HBIX) paboT 1Mo 00CIeJOBAHUIO COCTOSHHS
TUAPOTEXHUUECKOTO COOPYKEHHUS

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

[TK-2.12 : O¢opmienne n npeacTaBiIeHHE pe3yIbTaTOB N3bICKaHU (00cIe0BaHNMs)

ITK-2.13 : CocraBnenue otuera (akra) o0CiIe0BaHMsI THAPOTEXHNUECKOTO COOPYKEHUS

[TK-2.14 : OneHka MOJIHOTHI MHKEHEPHBIX M3bICKAaHHUH (00CIIeI0BaHHUIN) ISl HY K/l TUIPOTEXHHYECKOTO CTPOUTEIbCTBA

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

I1K-2.3 : Beibop u cucremaTu3aius HHPOpMAUu 00 00BEKTe H3bICKAHNI Ha OCHOBE JOKYMEHTAIBHOIO UCCIICIOBAHHMS

I1K-2.4 : Be16op crioco6a BBIOJIHEHUS PadOT M0 MHXKEHEPHO-TUAPOIOTHISCKUM U3BICKAHHSIM

[IK-2.5 : Beibop crioco6a BEIITOITHEHHS PadOT 0 HHKEHEPHO-TEOIOTHIECKIM U HHKEHEPHO-TEOTEXHHYECKAM H3BICKAHUSAM

[1K-2.6 : BeimmonHeHne OTASNBHBIX BUIOB paboT M0 WHXKEHEPHO-TUAPOIOTHYECKAM H3BICKAHUSM

[IK-2.7 : BemmonHeHwe 6a30BEIX paboT MO ONPEIeICHUI0 (PH3HUKO-MEXaHIHISCKAX CBOUCTB TPYHTOB

[1K-2.8 : BusyanpHoe 00cie0BaHie COCTOSTHHS KOHCTPYKUHUH THAPOTEXHUUECKOTO COOPYKEHNUS

ITK-2.9 : BeimosHeHHe OT/AENbHBIX BUIOB HHCTPYMEHTAIBHOTO 00CIEeI0BAHUS COCTOSIHISI KOHCTPYKIIUHM THAPOTEXHUUECKOTO
COOPYKCHUSI

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

IIK-3.1 : CocTaBieHHE TEXHUICCKOTO 3aJaHusl Ha MIPOCKTUPOBAHUC IJIEMEHTA TMIPOTEXHUYCCKOTO COOPYIKCHUA




[IK-3.10 : BeimonHeHNE HOPMOKOHTPOIISI OPOPMIICHHS IPOSKTHON JTOKYMEHTAITUH THAPOTEXHUIESCKOTO COOPYKECHHUS

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

I1K-3.2 : BIOOp MCXOMHBIX TAaHHBIX JUISl IPOEKTUPOBAHUS I'MAPOTEXHUIECKOTO COOPY KEHHUS

[1K-3.3 : BbIOOp HOPpMATHBHO-TEXHHYECKHX JOKYMEHTOB, yCTAaHABINBAIOLIMX TPEOOBaHHS K IPOCKTHBIM PEIICHHSIM
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 reoMeTpUUYECKUX pa3MEPOB TMAPOTEXHUYECKOTO COOPYKEHHUS U HIIEMEHTOB €r0 CTPOUTENBHOM
KOHCTPYKIUH

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

ITK-3.9 : IIpoBepka cOOTBETCTBUS ITPOESKTHBIX PELICHHUI THIPOTEXHUYECKIX COOPYKEHHI TpeOOBaHUAM JICHCTBYIOMINX
HOPMAaTHBHO-TEXHUYECKUX JJOKYMEHTOB

ITK-4 : Cioco0HOCTH BBINOJIHATH 000CHOBAHHE NPOEKTHBIX PellleHU i THAPOTeXHMYeCKUX COOPY KeHHUI

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

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

[1K-4.11 : OnpeneneHre CTOMMOCTH IPOEKTUPYEMOTO THAPOTEXHUIECKOTO COOPYKEHHMS 110 MPUOIIKEHHBIM METOANKAM

ITK-4.12 : O1ieHKa OCHOBHBIX TEXHUKO-OKOHOMHYECKUX TTOKa3aTeNeil MPOEKTHBIX PEIICHUH THIPOTEXHUIECKOTO COOPYKEHUS

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

ITK-4.3 : Coop u pacy€r Harpy30K (BO3ACHCTBUI) Ha THAPOTEXHUIECKOE COOPYKEHHE

[1K-4.4 : BeiOop METOIWKH BBITIOIHEHHS PACYETHOTO 000CHOBAHUS THIPOTEXHHYECKOTO COOPYKEHHS

I1K-4.5 : Onpenencare OCHOBHBIX aPaMETPOB THIPOCHIOBOTO ¥ THAPOMEXaHUUECKOTO 000PYA0BaHUS THAPOTEXHUIECKOTO
COOPYKEHUS

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

[1K-4.7 : BeimonHeHne pacu€ToB 1 OICeHKa 00IIEeH yCTOHYNBOCTH, THAPOTEXHUIECKOTO COOPY>KEHHS (MIIM €TO OCHOBAHUS) B
COOTBETCTBHUH C YCTAaHOBICHHOW METOJUKON

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

[1K-4.9 : Beimonaenue pacuéra GUIbTpaIiy BObI Yepe3 OCHOBAHKE M TEJIO THIPOTEXHHYECKOTO COOPYKEHUSI B COOTBETCTBHH C
BBIOpPAaHHOW METO KON

5. CTPYKTYPA U COJEPKAHME JUCOUILIAHBI (MOAY.JIST)

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

Paznen 1. BeipaGorka
ajexkTpo3Heprum I'IC.
BonnosnepreTuyeckue pacyersl.
Pe:kumbl padorsl [1IC




1.1 DHeprus ¥ MOIHOCTh BOAHOTO I1K-4.4 TIK- JI2.8 J12.9 TIK1
MoToKa. ['uyposHepreTnyeckue 451IK-4.9 | B354 3556
pecypchl. IK-4.11 TIK-

OCHOBHBIE CITOCOOBI CO3/IaHUS 3.1TIK-3.2
Hanopa. [Ipuanun padotsl I'OC, ee [K-3.4 TIK-
MOILHOCTb U 3.51IK-3.6
BEIPA0OTKA 3JIEKTPOSHEPTHH. IK-3.8 TIK-
CocraB o6opynoBanust [ DC. 3.9T1IK-3.12
OCHOBHBIE CHCTEMBI IK-2.1 IIK-
THAPOTYPOHH U X YacTH. CXeMBI 2.5 TIK-2.8
YCTaHOBKHU TypOUH, HAOP U IIK-2.9 IIK-
MOIIHOCTE. CXEMBI 2.10I1IK-2.12
THJPOAKKYMYJIUPYIOIINX

aneKTpocTaHuil. OCHOBHBIE

napameTpsl [ADC. Cxembl

U PEXUMBI pabOThI IPUIHBHBIX

ANeKTpocTaHIui. /Jlex/

1.2 Omnpenenenne 0OCHOBHBIX [TK-4.1 K- JI2.1J12.2 TK1
SHEPreTUYECKUX N1apaMeTpOB 4.7 TIK-4.8 24 55
I'SC. I'paduueckuii meron ITK-4.9 T1K-

OmpeeseHUs TapaMeTPOB. 4.10 IIK-3.1
Krnaccudukanus ruapaBiudeckux [TK-3.5 K-
MaIlUH. 3.6 TIK-3.7
IIpuBeneHHbIE TapaMeTphl TypOUH. ITK-3.8 T1K-
Pemienue 3anau Ha onpeeneHue 3.9 IIK-3.10
11apaMeTpOB I1K-3.12 TIK-
Typ6un. [lon6op HacocoB u 2.6 I1IK-2.9
TypOHH 10 KaTaioraMm. Pemenne I1K-2.10 TIK-
3a/1a4 o nojadopy 2.13 TIK-2.14
HacocoB U TypOuH. /I1p/

1.3 Pemienue 3agau no onpeaeneHuIo I1K-4.1 TIK- J12.1 J12.2 TIK1, TK1
OCHOBHBIX SHEPTETUYECKUX 4.2TIK-4.3 JI2.3
napameTpos I'OC. Pemenue 3anau IK-4.4 IIK- | 33 54 055 26
10 TOAOOPY HACOCOB U 4.5 TIK-4.6
Typoun. /Cp/ I1K-4.7 TIK-

4.8 TIK-3.3
MK-3.4 TIK-
3.5TIK-3.7
I1K-3.8 IIK-
3.91IK-3.10
TIK-3.12 TIK-
2.8 1IK-2.9
[1K-2.14
Paznen 2. Odopynosanue I'IC.
I'uapaBauyeckue MALIUHBI.
Hacocbl. Oxeruryatanus I'2C.

2.1 Krnaccudukanys ruipaBIuuecKux ITK-4.1 ITK- JI2.1J12.2 TIK1
MamuH. Buns! TypOun n obnactu 4.2 1IK-3.2 93 254 25
ux npumeHenus. ['mapoarperar u IK-3.3 IIK-
3nanue ['9C. Homenkiarypa 39I1IK-2.2
peakTuBHBIX TYpOuH. [Tog00p ITK-2.3 TIK-

PEeaKTUBHBIX TypOUH MO 2.41IK-2.5
MIPUBEJICHHBIM TTApaMETPaM. [K-2.6 TIK-
OCHOBHOE PHEPTreTHIECKOE 2.8 IIK-2.9
ypaBHEHUE TYPOHMHEI. ITK-2.10 TIK-
[IpuBeneHHBIC MTapaMeTPhI TYPOHH. 2.111IK-2.12
KoadduiimeHT ObICTPOXOTHOCTH. TIK-2.13 TIK-
ITomo6ue TypOuH. OCHOBHBIC 2.14

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




2.2 Omnpenenenue TUIA TypOUHEL, €€ I1K-4.1 K- J12.1 TK1
XapaKTEPUCTHK U KOJTMYECTBA 42T1IK-4.3 | 33543556
arperaToB yCTaHOBJIEHHBIX Ha [1K-4.4 T1K-

I'SC. Onpenenenne pacyeTHBIX 4.5 TIK-4.6
rnapaMeTpoB TypOUHBI IO MK-3.1 IIK-
YHUBEPCAIHHON XapaKTEPUCTHUKE. 3.2 TIK-2.1
IMoctpoenue padodeit IK-2.2 TIK-
xapakrepuctuku I 9C. 2.3 IIK-2.6
OrnpeneneHne MakCUMaIIbHOM I1K-2.8 T1K-
BBICOTHI OTCACHIBaHUS TypOUHBI U 2.9 IIK-2.10
ee 0E3KaBUTAIIIOHHOTO PEKUMA. [K-2.14
Pemienue 3anau Ha onpeneneHne

BEICOTHI OTcackiBanHus. /Cp/

2.3 Penrenue 3anad mo moxpbopy [TK-4.9 T1K- J2.2J12.3 TK1, TIK1
HACOCOB, OIIPEJEIICHUIO TUIA 4.10IIK-4.11 | 23 54 255 26
TypOUHBI U ee T1K-4.12 TIK-
xapakrepuctuk. /Cp/ 2.1 TIK-2.6

IK-2.8 TIK-
2.9TIK-2.14
Pa3znen 3. OcoGenHocTH
MAILIMHHOIO BOAONOAbEMA B
BOJOCHA0KEHUH U
BO/I0OTBeIeHUH.

3.1 3HaueHne MEXaHUIECKOTO [K-4.1 IIK- JI2.5J12.6 TIK1
BOJOIIOIbEMA B BOJIOCHAOKEHNH U 4.2 11K-4.10 | D3 D4 55 D6
kaHanmu3armu. Kiaccudukanms ITK-3.9 T1K-
BOJIOIOIEEMHHKOB, 00BEMHO- 3.10 IIK-3.12
BBITECHUTEIBHBIX U ITK-2.1 K-

JTMHAMHAYECKHX HaCOCOB, 2.2 TIK-2.8
OCHOBHBIEC pabo4re mapamMeTpbl [TK-2.9 I1K-
Hacoca U HaCOCHOM 2.10 TIK-2.13
ycTaHOBKH. /JIex/ IK-2.14

32 OcCHOBHEIE TTOHATHS O Hacoce, I1K-4.1 TIK- JI2.5 TK1
HACOCHOM arperaTe, HaCOCHOI 4.71IK-4.8 | D324 3526
ycranoske /IIp/ [1K-4.9 I1K-

4.10 TIK-4.11
I1K-4.12 TIK-
3.1 TIK-3.9
TIK-3.10 TIK-
3.12 TIK-2.5
ITK-2.6 TIK-
2.8 TIK-2.9

33 BiusHue 4acToThl BpallleHUs Ha I1K-4.7 TIK- TK1, IIK1
XapaKTepUCTHKY Hacoca. [Tepecuér 4.8 [IK-4.9 23 24
XapaKTEpUCTHUKU HA HOBYIO ITK-3.3 TIK-
gacTtoTy BpameHus. /Cp/ 3.10 IIK-2.1

[K-2.9 TIK-
2.10
Pa3znes 4. BoicoTa BcacbIBaHUS
Hacoca. Hamop nacoca u
HACOCHOH YCTAHOBKH.

4.1 I'eomerpudeckas u ITK-4.2 TTK- TIK1
BaKyyMMETpHUYECKasi BBICOTA 44TIK-4.5 | B354 3556
BcachkIBaHUs Hacoca. KaBurammsi. [1K-4.6 T1K-

Mepsi 60pb0BI C KABUTALIUEH. 4.7 TIK-3.1
CxeMbl HACOCHBIX YCTaHOBOK C ITK-3.2 TIK-
TIOJIOKUTEIILHON U OTPHUIIATEIbHON 3.31IK-3.4
BBICOTOM BcachiBaHUs. Hamop [TK-2.5 TIK-
HAacoca U HACOCHOM yCTaHOBKH. 2.6 IIK-2.8
IIK-2.9 IIK-
/Cp/ 2.10 TIK-2.14




4.2 OCHOBHEBIE TIOHSTHS O Hacoce, [1K-4.9 T1IK- J2.5 TK1
HaCOCHOM arperare, HaCOCHOM 4.10 TIK-4.11 | B3 24 35 256
ycranoBke. /Cp/ IK-2.1 IIK-
2.4 TIK-2.5
[K-2.6 TIK-
2.8 [IK-2.9
TIK-2.10 TIK-
2.11 TIK-2.12
IK-2.13 TIK-
2.14
43 Mephbi 60pbOBI C KABUTALIUEH. [1K-4.1 IIK- JI2.5 TIK1, TK1
DJEeKTpOoABUTATENT! HACOCHBIX 42TIK-4.3 | B354 3556
YCTaHOBOK. BcriomorarensHbie [1K-4.4 TIK-
HacoCHbIe ycTaHOBKH. /Cp/ 4.5 TIK-4.6
IK-4.7 TIK-
3.91IK-3.10
I1K-3.12 TIK-
2.5 TIK-2.6
IK-2.8 TIK-
2.9 TIK-2.10
Pa3znen 5. Teopust HacocoB
5.1 OcHOBHOE ypaBHEHHE ITK-4.1 TTK- TIK1
BpallaTeIbHO-JIONACTHBIX 4.21IK-4.3 | D324 3526
HacocoB. Bausanue yrna I1K-4.4 IIK-
YCTaHOBKH JIOTIATOK pabodero 3.1 TIK-3.2
KoJieca Ha Harop Hacoca. ITK-3.3 TIK-
TeopeTnueckas v pakTUyYeCcKas 2.2TIK-2.3
nonava Hacoca /Cp/ [K-2.4 TIK-
2.5 TIK-2.6
IK-2.8 TIK-
2.9 TIK-2.10
5.2 M3yuenue npuHUMnIa AeCTBUS U [K-4.7 TIK- TK1
KOHCTPYKUHUH BOJIOTIOJbEMHUKOB H 481IK-4.9 [ D354 5556
BO3BPaTHO-IIOCTYTATENbHBIX I1K-4.10 TIK-
HacocoB. [locnenoBaTenbHOCTH 4.11 IIK-4.12
MycKa 1 ITK-3.7 ITK-
OCTaHOBKH LICHTPOOEIKHBIX, 3.8 TIK-3.9
OCEBBIX, TOPUIHEBBIX U ITK-3.10 ITIK-
CKBaXXMHHBIX Hacocos. /Cp/ 3.12 TIK-2.8
[IK-2.9 TIK-
2.13TIK-2.14
Pa3znea 6. I'padpux
XapakTepucTHK Hacoca. OceBoe
JaBJIeHHe.
6.1 3aBUCHUMOCTb HAIoOpa ITK-4.1 ITK- TIK1
LIEHTPOOESIKHOTO HACOCA OT €T 421IK-4.7 | 33543536
noxayu. OceBoe aBjeHUeE, [1K-4.8 I1K-
0CEBOM C/ABUT B IICHTPOOEKHBIX 4.9T1IK-3.2
Hacocax M Mepbl 00PHOBI C ITK-3.9 T1K-
HUM. /Jlex/ 2.2 TIK-2.6
MK-2.8 TIK-
2.9 TIK-2.10
6.2 N3yueHne KOHCTPYKIUHU 1 ITK-4.1 TTK- TK1
TIPUHIIUIIA JEHCTBHS 421IK-4.3 [ 93545556
LEHTPOOEIKHBIX HACOCOB THIIA [IK-3.1 I1K-
«K», «KMpy, «», «B, «M», 2.2 TIK-2.3
«M», «MC», CKBaOXKHUHHBIX 1 I1K-2.4 TIK-
ocesbix. /TIp/ 2.11
6.3 M3yueHne xapakTrepucTiK [TK-4.6 T1K- IIK1, TK1
LIEHTPOOEKHOTO M OCEBOTO 471IK-3.4 | 93245556
HacocoB. /Cp/ I1K-3.8 TIK-
3.91IK-2.4
MK-2.5 TIK-
2.6 1IK-2.8
I1K-2.9 TIK-

2.1311K-2.14




Paznen 7. PaGouas Touka
Hacoca. CoBmecTHasi padora
HACOCOB.

7.1 CoBmecTHast pabota Hacoca U [TK-4.3 T1K- TIK1
TpyOonpoBoaa. Pabovas Touka 4.4TIK-4.5 | D324 3526
Hacoca. Crioco0bl [1K-4.6 TIK-
pEeTyIpOBaHuUs MOJAYH. 4.7 T1IK-4.8
[TapannenvHas u [1K-4.9 I1K-
nociuenoBarenbHas paboTa 3.1 IK-3.2
HACOCOB Ha OJIMH TPYOOIPOBO/I. [TK-2.4 T1K-
3aKOHBI IPOTIOPLUOHAIIEHOCTH U 2.5TIK-2.6
ux npumenenue /Cp/ ITK-2.8 K-

2.9

7.2 HcnbiTanne neHTpoOeKHOTO ITK-4.6 T1K- TK1
Hacoca U IOCTPOCHHUE €To 4.71IK-4.8 | 3324 3536
OCHOBHBIX XapaKTEPUCTHUK. [1K-4.9 I1K-

HcnbiTanne neHTpoOeKHbIX 4.10 IIK-4.11
HAaCOCOB MPH MOCIIEA0BATEIHHOM U I1K-4.12 TIK-
TIapaJuIeIbHOM ITOAKIIOYCHUH Ha 3.1TIK-3.2
o0yt HarmopHBIH TPyOONPOBOA U [K-3.9 TIK-
MOCTPOCHHE PACXOIHO-HATIOPHOM 3.10 [IK-3.12
xapakrepuctuku Q-H. /Cp/ ITK-2.1 K-
2.2 TIK-2.13
[K-2.14
7.3 ITon0Oop HAcCOCOB MO KaTajgoram. ITK-4.8 T1K- JI2.5 IIK1, TK1
ITocTpoenue pacxogHO-HATIOPHOU 4.911K-4.10 23 B4
XapaKTEpUCTUKU I10 pe3yJIbTaTaM TIK-4.11 TIK-
ucnsiTanuid. /Cp/ 4.12 TIK-3.1
IIK-3.2 TIK-
3.6 I1K-3.7
MK-3.8 TIK-
3.9IK-3.10
IK-2.5 TIK-
2.6 TIK-2.8
[K-2.9 TIK-
2.14

Pa3znes 8. HacocHble cTaHIuu

BO/IOCHA0KEHHUS

8.1 T'unporexnudeckuit yzen [1K-4.1 TIK- JI2.4 J12.5 TIK2
COOPY’KEHHI MAIIMHHOTO 4.6 IIK-4.7 | 23243556
BogomnoabeMa. OCOOEHHOCTH ITK-4.8 T1K-
TIPOEKTUPOBAHMS HACOCHBIX 49T1IK-3.1
CTaHLUI BOJOCHAOKEHUS. MK-3.2 TIK-
Knaccudukanms HacOCHBIX 2.6 I1IK-2.8
CTaHIHI BOAOCHAOKEHNS. [1K-2.9 T1IK-

IlepenBuxHBIE HACOCHBIE 2.10 IIK-2.14
cranuuu. /JIex/

8.2 Br16op cxembl y3i1a MalIMHHOTO ITK-4.6 TTK- J12.4 J12.5 TK2
BogonoaséMa. OnpeneneHue 4.7TIK-4.8 | 3354 3556
mecra ctBopa 3aanusg HC u [1K-4.9 TIK-

Tpacchl BOJONIEPEMEILICHHS. 4.10 TIK-3.1
OrnpeneneHne pacueTHbIX ITK-3.7 I1K-
3Ha4YeHUH N0a4Yy U Haropa 3.8 IIK-3.9
HacocHoU cranimu. /T1p/ TIK-3.10 IIK-
3.12 TIK-2.6
IK-2.8 TIK-
2.9 TIK-2.14

8.3 ITonGop HACOCOB MO KaTajoram. [1K-4.6 I1K- J12.4 J12.5 [IK2, TK2
DJEeKTPOABUTATENId HACOCHBIX 4.7 1IK-3.1 23 54 2556
YCTaHOBOK. ITK-3.9 T1K-

/Cp/ 3.10 TIK-2.4
MK-2.5 TIK-
2.6 1IK-2.8
I1K-2.9 TIK-

2.1311K-2.14




Paznen 9. Bononpuemubie
COOPY KEeHHS

9.1 Knaccupukanus BogonpueMHbIX ITK-4.1 ITK- JI2.5 IK2
coopyxeHuit. OcoOeHHOCTH 421IK-4.3 | 33543536
KOHCTPYKLIMH U METOAMKA pacueTa ITK-3.1 K-

BOJIONPUEMHBIX coopyKeHui. /Cp/ 3.10 TIK-3.12
IK-2.6 TIK-
2.8 TIK-2.9
TIK-2.13 TIK-
2.14
9.2 OCOOCHHOCTH KOHCTPYKIIHU [TK-4.6 T1K- JI2.5 TK2
BOJIONIPHUEMHBIX coopykeHuit /Cp/ 4.71IK-4.8 | D324 35 D6
[1K-4.9 TIK-
3.51IK-3.6
MK-3.7 IIK-
3.8 IK-3.9
[1K-2.4 TIK-
2.5TIK-2.6
IK-2.8 TIK-
2.9

93 Pacuér Bogonpuémuuka Tuna I1K-4.6 TIK- J12.6 TIK2, TK2

nutto3-peryssarop /Cp/ 4.7TIK-4.8 | D334 3526
I1K-4.9 TIK-
4.10 TIK-3.1
[1K-3.4 TIK-

3.8 T1K-3.9
MK-2.5 TIK-
2.6 1IK-2.12
I1K-2.13 TIK-
2.14

Paznen 10. 3nanue HacocHoM

CTAHUUM BOJAOCHAOKEHUS

10.1 Tunbl 31aHUI HACOCHBIX CTAHIIMHA ITK-4.1 K- J12.4 J12.5 TIK2
BojocHaOXeHus. OnpenercHne 42T1IK-4.3 | B354 3556
OTMETKH YCTAaHOBKH HAacoOCa 1 [1K-4.4 TIK-

TIPUHSATHE TUIA 3JJaHUsI HACOCHOM 4.9T1IK-4.12
craHiuu. OnpeeneHne MIaHOBbIX ITK-3.1 I1K-
H BBICOTHBIX Pa3MeEpOB 3/1aHUsl. 3.2 TIK-2.1
KoHncTpykius HanzeMHON 1 [IK-2.2 TIK-
MOA3EMHOM YaCTH 34aHUS. 2.3 TIK-2.8
/Cp/ IK-2.9 IIK-
2.10 TIK-2.11

10.2 OmnpeneneHne OTMETKH YCTaHOBKU [1K-4.1 TIK- J12.4 J12.5 TK2
Hacoca U NpUHATHE THIA 30aHUS 4.2 TIK-4.8 D23 D4 D5 D6
HacocHOM craHnuu. Pacuér u I1K-4.9 TIK-
NIPOEKTUPOBAHUE 3[AHUS HACOCHOU 4.12 TIK-3.1
ctanuuu /Cp/ TIK-3.10 TIK-

3.12 TIK-2.1
IK-2.2 TIK-
2.6 TIK-2.8
[IK-2.9 TIK-
2.13TIK-2.14

10.3 Baxyywmnas cucrema. [Ipunmmmn ITK-4.1 T1K- J12.4 IIK2, TK2
NercTBUS 1 001aCTh 4511K-4.6 | 33243536
npumenenus /Cp/ I1K-4.7 IIK-

4.8 1IK-4.9
I1K-4.12 TIK-
3.1TIK-3.6
MK-3.7 IIK-
3.8 IK-3.9
MK-2.1 IK-
2.6 TIK-2.8
IIK-2.9 TIK-

2.131IK-2.14




Paznen 11. OdopynoBanue
HACOCHOM CTAHINHU

BO/IOCHA0KEeHU S
11.1 OCHOBHOE M BCTIOMOTaTEIBHOE [TK-4.1 IIK- J12.4 J12.5 TIK2
000pyI0BaHNE HACOCHOM CTAHIIHU. 4.2T1IK-4.3 | D324 3526
TpyOorpoBoaAbl HACOCHO ITK-4.7 T1K-
crannuu. /Cp/ 4.8 TIK-4.9
T1K-4.12 TIK-
3.1 TIK-3.2
I1K-3.3 K-
3.4T1IK-3.9
MK-2.1 IK-
2.6 ITIK-2.8
IK-2.9 TIK-
2.10 TIK-2.14
11.2 Br160p ocHOBHOTO [1K-4.3 I1K- JI2.5 TK2
THIPOMEXaHUYECKOTO U 4.41IK-4.5 923 54 D5 D6
AJIEKTPOCHIIOBOTO 000PYIOBAHUS. ITK-4.6 T1K-
Tpy6ompoBoB! HACOCHOH 4.7 TIK-4.8
ctanuuu. /Cp/ [1K-4.9 TIK-
3.1TIK-3.2
IK-3.3 TIK-
3.4T1IK-2.1
I1K-2.8 IIK-
2.91IK-2.12
TIK-2.13 TIK-
2.14
11.3 Pacuér TpybonpoBonos. Pacuér [1K-4.5 TIK- J12.5 K2, TK2
ruapasindeckoro ynapa /Cp/ 4.6 TIK-4.7 | D334 3526
MK-3.1 IIK-
3.10 TIK-3.12
I1K-2.3 TIK-
2.4 TIK-2.5
IK-2.6 TIK-
2.8 [IK-2.9
ITK-2.10 IIK-
2.11 TIK-2.12
I1K-2.13 TIK-
2.14
Paznes 12. HacocHble cTaHIMHU
BO/I00TBeIeHHS
12.1 Knaccudwrkanms HacoCHBIX [TK-4.1 IIK- JI2.5 TIK2
CTaHIMH BOAOOTBEICHUS. 4.21T1IK-4.3 | D324 3526
Oco0eHHOCTH KOHCTPYKIIUH ITK-4.8 T1K-
3/1aHUS] HACOCHOM CTaHIIUN 491IK-3.1
BozooTBeAeHus. OnpeeneHue [IK-3.2 T1K-
IJIAHOBBIX M BEICOTHBIX Pa3MepOB 3.3 1K-2.1
3nanus. KoHCTpyKuus Haa3eMHOM ITK-2.2 T1K-
1 TIOJ[3¢MHOM JacTy 31aHus. /JIex/ 2.9TIK-2.10
IIK-2.14
12.2 OnpenesneHue MIaHOBBIA U [1K-4.1 TIK- J12.5 TK2
BBICOTHBIX pa3MEpOB 3/1aHUS. 4.2T1IK-4.8 | B354 3556
Pacuér u npoexrupoBanue [TK-4.9 T1K-
BOJIOBBIIIYCKHOTO 4.11 I1K-3.1
coopysxenust /TIp/ I1K-3.2 TIK-
3.8 T1K-3.9
MK-2.1 K-
2.2 TIK-2.3
I1K-2.8 K-
2.9 TIK-2.13

IK-2.14




12.3 OcoOeHHOCTH KOHCTPYKIUH I1K-4.6 TIK- K2, TK2
3JIaHUS HACOCHOM CTaHIIUHA 4.7 I1K-4.8 93 54 D5 D6
BojooTBeicHUs. TpeboBanus, [TK-4.9 T1K-
NIPENBABISIEMBIE K 3[aHUI0 4.11T1IK-3.1
HC. /Cp/ I1K-3.2 TIK-

3.8 I1K-3.9
TIK-3.10 TIK-
3.12 IK-2.6
I1K-2.8 IIK-
2.9 TIK-2.13
[K-2.14

Paznen 13. OdopynoBanue

HACOCHOW CTAHIHH

BO/I00TBeIeHHS

13.1 OCHOBHOE M BCTIOMOTATEIHHOE [TK-4.1 IIK- JI2.5 TIK2
000pyI0BaHNE HACOCHOH CTAHIIHU. 4.2TIK-4.3 | D324 3526
TpyOonpoBoibl HACOCHOH [TK-4.4 T1K-
ctannuu. /Cp/ 4.5 TIK-3.1

MK-3.2 TIK-
3.3 TIK-2.1
I1K-2.2 TIK-
2.3 TIK-2.9
TIK-2.13 TIK-
2.14

13.2 Br160op ocHOBHOTO 000py10OBaHMS. ITK-4.1 TTK- JI2.5 TK2
TpyGompoBoBI HACOCHON 4.91IK-4.10 [ 332425 36
crannuu. /Cp/ TIK-4.11 IIK-

4.12 TIK-3.1
I1K-3.2 K-
3.31IK-3.4
I1K-3.12 TIK-
2.4 TIK-2.8
I1K-2.9 TIK-
2.10 TIK-2.11
IK-2.14

13.3 CoBMecTHas paboTa HACOCOB H ITK-4.5 T1K- I1IK2, TK2
TpyOomnpoBoaa. [IpoBepka 4.6 I1K-4.7 | 33543536
MIPaBIIBHOCTH Moa00pa I1K-4.8 I1K-

Hacoca. /Cp/ 4.11 TIK-4.12
ITK-3.1 K-

3.8 I1K-3.9
TIK-3.10 TIK-
3.12 [IK-2.5
ITK-2.6 K-
2.8 TIK-2.12
I1K-2.13 TIK-
2.14

Paznen 14. ABToMaTu3anus u

IKCIIIyaTAIUS HACOCHBIX

CTAHIMI

14.1 IpuHLune! 1 TPUOGOPHI ITK-4.7 TTK- TIK2
aBTOMAaTH3aIli{ HACOCHBIX 4.81IK-4.9 [ D354 5556
cradiuii. OcobeHHOCTH ITK-3.1 TIK-

SKCIUTyaTallui HACOCHBIX CTaHIUI 3.21IK-3.3
BOJIOCHA0KEHHUS U BOJIOOTBEICHHSI. ITK-3.4 T1K-
Bonoxo3siicTBeHHbIE PACUETEI. 3.51IK-3.6
OmnpeneneHne TEXHUKO- [K-2.1 IIK-
SKOHOMHUYECKHX U YAETbHBIX 2.2T1IK-2.3
rokasaresneil HacoCHOU I1K-2.4 TIK-
cranmuu. /Cp/ 2.5 IK-2.6

MK-2.8 TIK-

291IK-2.14




14.2 IMocTpoenue rpaduka coBMeCTHOI 9
pabOThI HACOCOB U TPYOOIIPOBO/IA.
Bonoxo3stiiicTBEeHHbIE pacyeThl.
TeXHUKO-IKOHOMUYECKHE
nokasarenu. /Cp/

I1K-4.1 K-

4.8 I1IK-4.9
I1K-4.10 TIK-
4.11 I1K-4.12
ITK-3.1 K-
3.91IK-3.10
TIK-3.12 TIK-

2.1 TIK-2.2
ITK-2.8 IIK-
2.9 IIK-2.10
I1K-2.14

34 35 36

TK2

14.3 ABTOMaTH3aLUs PabOTHI HACOCOB. 9
IIpubopsl 1 06opynoBaHue
HY. /Cp/

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

93 54

TIK2, TK2

Pa3nea 15. IloaroroBka K
IK3aMeHy

15.1 TToxgroroBka u cada 9
sK3aMeHa /Jx3amen/

I1K-4.1 ITK-
4.2 1IK-4.3
I1K-4.4 TIK-
4.5 TIK-4.6
I1K-4.7 ITIK-
4.8 T1IK-4.9
ITK-4.10 IIK-
4.11 I1IK-4.12
IK-3.1 IIK-
3.2TIK-3.3
I1K-3.4 TIK-
3.51IK-3.6
I1K-3.7 IIK-
3.8TIK-3.9
I1K-3.10 IIK-
3.12 IIK-2.1
I1K-2.2 TIK-
23T1TIK-2.4
IK-2.5 IIK-
2.6 IIK-2.7
ITK-2.8 TIK-
2.9 TIK-2.10
TIK-2.11 IIK-
2.12 TIK-2.13
I1K-2.14

JI2.1J12.2
J12.3 J12.4
J12.5 J12.6
J12.7J12.8
J12.9
31323354
9596

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

MMPUMEYAHMUE: TecTs! XxpaHaTca Ha Kaeape B OyMaskHOM BUJIE.

OCBOEHU A ANCHUTIJIIMHBI (MOAYJIA)

Kypc 4.
®dopma: 3K3aMeH

1. BoonoTpe®uTenu 1 BOJONOIb30BATENH.

Bompocs! 1 mpoBeieHNs IPOMEXKYTOUHOM aTTeCTaIiy B (hopMe 3K3aMeHa:

1. KOHTPOJIBHBIE BOITPOCBI U 3AJAHUA JIJIA1 TIPOBEJJEHIA TEKYIIEI'O KOHTPOJIA

JUis CTYyZIeHTOB 3a049HOI U 04HO-3209HOM (popM 00yUeHUs IPOBEIACHUE TEKYIIEro KOHTPOJIS IPEeyCMaTpUBAET KOHTPOIb
BBITIOJTHEHHMS! Pa3/IeIoB MHANBHUIYaIbHBIX 33/1aHNH (MHCEMEHHBIX pa0oT) B TEUCHUE YIeOHOTO ToA1a.
ITpumedanue: MCXOTHBIC JaHHBIC I 33139 XpaHATCS B OyMaKHOM BHJIE Ha COOTBETCTBYIOIIECH Kadenpe

IIpomexyTouHas arrectanus npoBoautcs B popme urorosoro koHTposs (VK) mo aucnumnmse:

2. KOHTPOJIbHBIE BOITPOCHI Y 3AJTAHWSA JIJTS1 [TPOBEJIEHUS TIPOMEXXY TOUHOM ATTECTALIMM 1O UTOT'AM




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

3. IIpyHIMNHaIbHBIE CXEMBI CO3/IaHUs HATIopa.

4. IIpunuBHbIE IEKTPOCTAHLIUY.

5. Dueprerudeckue mapamerpsl [OC.

6. l'mapaBnuyueckre MalMHbI UX KlacCH(UKaIs.

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

MOJIHBII HAIIOp HACOCHOM YCTAHOBKU.

8. JlaTb onpenieneHre OCHOBHBIX TapaMeTPOB PabOTHI HAacoca: Mojauu, Hanopa, MomHocty 1 KITJ]
(THapaBIHYECKUi, 0OBEMHBII, MEXaHHUYCCKUN H TIOJTHBII).

9. TeopeTnueckue, NPAKTHIECKUE BETHIUHBI IT0Ja4d U HAIlOpa HAcOca.

10. [Ipunun paboThl, yCTPOMCTBO U KOHCTPYKIIMK OCHOBHBIX Y3JIOB U A€Taslel HEHTPOOESKHBIX
HacocoB Tuna: K, KM, B, I, M, M/], MC, ATH (3LB).

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

BHUHTOBOTO).

13. 11 4ero v KaKk MpOU3BOIMUTCS UCIIBITAHHE EHTPOOEIKHBIX HACOCOB?

14. Cioco6b!1 u3MepeHus TOAaYH U Hallopa HACOCHON YCTaHOBKH.

15. I'padmueckn n300pa3uTh MOJNOKEHNE OCHOBHBIX XapaKTEPUCTUK pabOTHI IEHTPOOESIKHBIX HACOCOB.
16. UTto Takoe MOITHOCTh HACOCa, BJIEKTPOIBUTATENS M KAK OHU OTIPEAETISIOTCS.

17. Hamop 1 MOIITHOCTB TypOUH.

18. KoHCTpyKIMSI peakTUBHBIX TYpOHH: OCEBbIE, PONEIIEPHBIC, TTOBOPOTHO-JIOMACTHBIE M PAANaIbHO-0CEBbIE TYPOHHBI.
19. YcranoBka TypOMH pa3IH9HBIX BUIOB B 3HaHUIX [OC.

20. OCHOBHOE ypaBHEHHE THAPOTYPOUHBI M €T0 aHAIU3.

21. IlonoOue ruapaBAMYecKuX TYPOHH U PEKUMOB UX paOOTHI.

22. KaBuranus B rTuipaBiIuecKuX TypOUHAX U €€ MOCIIECTBHS.

23. Onpenenenne A0MyCTUMOM BBICOTHI BCACHIBAHUS.

24. Bunsl XapaKkTepHCTHK: INHEHHbIE H YHUBEPCAIbHBIC.

25. JluneitHble XapaKTEPUCTUKU THAPOTYPOHH U METOJIBI U METO/IBI X ONPENENIEHUs 110 MOJEIbHBIM
UCTIBITAaHUSM.

26. I'maBHBIC YyHUBEPCANbHBIC XapaKTEPUCTHUKN PEAKTHBHBIX TypOUH U METOABI UX ONPEIETICHUS M0
MOJIETIbHBIM UCTIBITAaHUAM.

27. IlocTpoeHne TMHEHHBIX U YHUBEPCAIBHBIX SKCILUTYyaTAllHOHHBIX XapaKTEPHCTHK.

28. KoHCTpyKInH OETOHHBIX M METAJUTMYECKUX TYPOHH.

29. OtcaceiBatomue TpyObl THAPOTYPOUH, UX HA3HAUCHHUE U KOHCTPYKIIUU.

30. IToxGop ruapaBIMYECKUX TYpPOUH.

31. boprba co B3BEIICHHBIMI HAHOCAMH. METOIBI pacdeTa OTCTOHHHKOB.

32. be3HanopHbIe AepUBALOHHbBIC BOJOBOIBL. THIIBI OE€3HAMIOPHBIX AEPUBAIMOHHBIX BOJOBOJOB (KAHAIIBI, IOTKH, TYHHEIH U T.JI.)
33. Camoperyaupymomue 1 He caMOperyupyomune 0e3HarnopHble BOJOBOIBI.

34. Hanopssle aepuBaionssie BoaoBoas [ 9Cu TADC.

35. HarmopHsle 6acceiHbI 1 0acCeHHBI CYTOYHOTO PEryIHpPOBaHHS.

36. OcHOBHBIE TPeOOBaHUS K HAIIOPHBIM OacceiHaM.

37. KOHCTPYKIIMH U KOMIIOHEHTBI HATTOPHBIX 0ACCEHHOB.

38. BomocOpocHBIEe COOPY>KEHHUS U MX IPOITYCKHAS CIOCOOHOCTb.

39. BogonpueMHBIC COOPYXKEHUS HAIIOPHBIX OaCCEHHOB.

40. 3umHsist paboTa HaMOPHBIX OACCEHHOB U IIYTOCOPOCHBIE COOPYKEHUSI.

41. 3auneHue HaMOPHBIX OACCEHHOB U YAAICHNE OTJIOXKUBIIUXCSI HAHOCOB.

42. Pa3menieHne HalOpHBIX OacceHOB B cxeMe coopyxernuit [ OC.

43. Bepxosble 1 HU30BBIE Oacceiinsl TADC.

44. 'uapaBnUYecKUe CXeMbl yPaBHUTENBHBIX PE3EPBYapOB.

45. YpaBHUTEIIbHBIE pe3epBYaphl.

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

47. Mexanunueckoe obopynoBanue B 3aanuu '9C.

48. Kpansl 3nanuit 'DC u TADC.

49. Tumer 3ganmii 'DC. Knaccudukarus 3qanmnii '9C mo Harmopy, MOITHOCTH.

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

51. 3nanue I'DC ¢ paguanbHO-0CEBBIMU TYPOMHAMHU U CIIUPATIBHBIMU TYPOUHHBIMHA KaMEPaMHU.

52. KoMmnoHOBKa ¥ KOHCTpYKTHBHOE odopmienue 3aanust [OC.

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

54. MoHOCTD ¥ SHEprus MoToka. ' HIposHepreTHUecKre pecypehl U X OnpeeeHre.

55. Hamopsl: ctaTHdeckuii, OpyTTO, HETTO.

56. Y nenpHas BEIpaOOTKA SHEPTHH M MOIIHOCTb.

57. IInoTuHHBIE, AepUBALMOHHBIC 1 KOMOMHUPOBAHHBIC CXEMbI KOHIIEHTPALUH HAIOpa.

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

59. BapuanTsl Bo3MOXxHBIX cxeM I'DC pasznnyHoro tumna.

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

61. Opranuzanus sxcrryatauuu ['9C.




62. KanuranbHbIe pEMOHTBI COOPY>KEHUI 1 000pyJOBaHHUS.

63. ABTOMaTH3aNMs THIPOSIIEKTPOCTAHIIUN.

64. IlonsiTuE 0 Hacoce, HACOCHOM arperare, HaCOCHON yCTaHOBKE, HACOCHOW CTaHIIMH,
THAPOMEXaHMIECKOM

y3Jle MAaIIHHHOTO BOJOMOIbEMA.

65. laTh onpezielIeHUE U MOKa3aTh HAa CXEME HACOCHOH yCTaHOBKU F€OMETPHUYECKON BBICOTHI BCACBIBAHMS,
HarHEeTaHUS U BOJOIIOIbEMA.

66. UeMy paBHBI IPUBEACHHbIEC BBICOTHI BCACHIBAHHS, HATHETAHNS U MOJIHBIN HAIIOp HACOCHOM yCTaHOBKH.
67. OnpeneneHre OCHOBHBIX TapaMeTPOB paboThl HAacoca: MoAauH, Hanopa, MomHocTu 1 KI1/]
(THapaBITHYECKUH,

00BEMHBIN, MEXaHNYECKUH 1 MONHEIN). TeopeTnueckue, IpaKTHUECKIE BEIMIHHBI II01a9X U HAIIOPa
Hacoca.

68. T1o xakuM rapameTpam IOJOUPAIOTCS HACOC U AIEKTPOJIBUTATENb?

69. IpuaIUI paboThl, YCTPOHCTBO M KOHCTPYKIIMH OCHOBHBIX Y3JIOB M JICTaJICH IIEHTPOOEKHBIX HACOCOB
tuna: K, KM, B, I, M, MJ], MC, ATH (OLB).

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

71. Ipuaiun paboTel, YCTPOHCTBO M KOHCTPYKIMHA OCHOBHBIX y3JI0B H AeTajledl 00beMHOBBITECHUTEIBHBIX HACOCOB (OJMHOYHOTO,
JBOWMHOTO, MU(depeHInaNnbHOTO AeHCTBHA, A1adhparMoBOro,

BHUHTOBOTO).

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

73. IlocnenoBaTeNbHOCTD MyCKa M OCTAHOBKHU LIEHTPOOEIKHBIX HACOCOB.

74. Ha cxeMe HaCOCHOW YCTaHOBKH IOKa3aTh OCHOBHBIE €€ Y3JIbl, MeCTa YCTaHOBKH IIPHOOPOB
U3MEpEHUs, apMaTyphl X UX Ha3HAUCHHE.

75. Cioco0bl u3MepeHus IoAaYH U Harlopa HACOCHON YCTaHOBKH.

76. B kakux ciydasix IpUMEHsETCS IT0CIIEI0BATENIbHOE MOKIIOYEHNE HACOCOB Ha OJIMH OOIHi
HaTOpHEIA TpybonpoBon?. B kKakux cirydasx MpuUMEHseTCs MapaielbHOe TOAKTIOUeHIE HACOCOB Ha OJTUH OOIIHIA HAIOPHBIN
TpyOomnpoBoa?

77. IIpUHIUI TOCTPOEHUS CyMMAapHBIX PACXOHO-HAMIOPHBIX XapaKTEPUCTUK PH MapauleIbHOM U
MIOCJIETOBATEIIFHOM TOAKITIOYEHIH HACOCOB HA OIMH OOIINIT HAIIOPHBIH TPYOOIPOBOI.

78. I'padrraecku n300pa3uTh MOTOKEHNE OCHOBHBIX XapaKTePUCTHK PAOOTHI IIEHTPOOEKHBIX U OCEBBIX
HAaCOCOB.

79. YTo Takoe MOIIHOCTb HACOCA, HIEKTPOBUIATENS U KaK OHU ONPENEIAIOTCS?

80. YerpolcTBO U Ha3HAYEHHE CaTbHUKOBOTO YIUIOTHEHHUS B HAcCOCE.

81. CiocoOsl peryaupoBaHus MoJavH EHTPOOEKHOTo Hacoca. J{Is 4ero u Kak IpOU3BOJISTCS
UCIIBITAHHE LEHTPOOESIKHBIX HACOCOB?

82. JIns xaKux 1eyie MPOBOJUTCS MepecyeT XapaKTePHCTHK IEHTPOOSKHOTO Hacoca IIPH N3MEHEHUHT
4acTOTHI €r0 BpallleHUs?

83 . CnocoOplI 3aIMBKY BOAOH LIEHTPOOESKHOTO Hacoca Mepesl IyCKOM M IJIsl 4ero 3TO JenaeTcs?

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. [omHbIli Hanop Hacoca ¥ HATTOPHOM YCTaHOBKH.

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

89. LlenTpobexubIe HacoCH!. [IpenMymiecTBa M HETOCTATKH.

90. BricoTa BcachiBaHUsI LEHTPOOEKHBIX HACOCOB. CBSI3b MEXKILy FT€OMETPUYECKON U

BaKyyMMETPUYECKOH BHICOTAMH BCACHIBAHHS.

91. KaBuranus u e€ cieacTausl.

92. OcHOBHOE ypaBHEHHUE BpaIaTeIbHO JIONACTHBIX HACOCOB.

93 . Teopernyeckuii U MPAKTHYECKUI HAIIOp HAcoca.

94. OceBoe naBneHne, 0ceBoii caBur. Mepsl 00pPBEOBI ¢ OCEBBIM JaBICHHEM.

95. Iloctpoenue rpaduka COBMECTHOH pabOTHI Hacoca U TPyOOIpoOBOAA.

96. YpaBHeHUsI TPONOPLUOHATBHOCTH U UX HCIIOIB30BAHUE.

97. YUro takoe paboyas Touka Hacoca?

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

99. Crioco0b! peryIupoBaHus MOJaYH.

100. CocraB coopykeHHH MaIIMHHOTO BOAONOAbEMA. DaKTOPHI, BAUAIOIINE HA COCTAB COOPYKEHUN U UX
KOHCTPYKTHBHOE HICIIOTHEHHE.

101. Knaccudukarist HAaCOCHBIX CTaHIIUH 10 HA3HAYCHUIO U KOHCTPYKTHBHBIM IIPHU3HAKAM.

102. Kimaccuduxarysi HACOCHBIX CTaHIIMI IO MECTY PAcIIONOKEHHUS IO Tpacce BOJONOIAUH, YCIOBHIM
UCTIOJIb30BaHUS.

103. KaTeropuifHOCTh HACOCHBIX CTaHIIMH 110 HAAEKHOCTH NMoAa4X Boabl. Kiraccngukanms y3ima HacOCHBIX
CTaHIIMI 110 KaTUTAIBHOCTH, 110 OAaYe U HAIOpYy.

104. OTnuunTenpHble 0COOEHHOCTH B KOMIOHOBKE HACOCHBIX CTAHIMH Ul HY>K MEITHOPAIUHU, OCYLIEHHS
U CEITbX03BOIOCHAOKEHHSI.

105. Ha3HayeHue UII030B-PEryJIATOPOB B FOJI0BE MOABOAAIMX KAHAJIOB MEIHOPATUBHBIX HACOCHBIX
CTaHIMI pa3aesIbHOIO TUIIA.




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

107. [ocTpoeHue npoduist Tpacchl BOJOIECPEMEICHUS U Ha3HaueHHe cTBOpoB 3aanus HC u
BOJIOBBIITYCKHOTO COOPYKEHUSL.

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

109. Onpenenenue pacyeTHOrO Harmopa Hacoca.

110. Ompenenenuie TMNIa ¥ MapKK Hacoca.

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

112. Tpy6onpoBo sl HACOCHOH CTAHIIMMU, X HA3HAYCHUE U YKIAJKa.

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

114. IpuBenuTe cXeMbI MPABIIFHOTO TOAKIIOYEHHS BCACHIBAIONINX TPYOOIIpoBOAOB. TpedoBaHus,
NpeabABIIsieMble K BCACBIBAIOLINM TpyOaM HACOCOB.

115.Ha3HaueHue 3aABUXKEK Ha BCACBIBAIOIIEH 1 HAIIOPHOM JIMHUSAX HACOCHBIX CTAHLUH.

116. ITo xakiM TapaMeTpaM IMoIONPaIOTCS HACOC U 3IEKTPOABUTATENb?

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

118. OmnpeneneHrie OTMETKA YCTAHOBKHM OCH Hacoca.

119. B xakux ciaydasx MpUMEHSIETCS MapauIeIbHOE TOKITIOYSHHE HACOCOB Ha OMH OOIIUI HATIOPHBIH
TpyOOonpoBOAa?

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

121. Yro Takoe MOIIHOCTH HACOCA, AIEKTPOABUTaTENs U KAK OHU OTIPeeNsatoTca?

122. Crioco06s! perynupoBaHus HOAa4X IEHTPOOEKHOTO HAcOCa.

123. Crioco06bl 3aTMBKU BOJIOH IIEHTPOOESIKHOTO HAcOCa Tepe/T IyCKOM M JJIS Yero 3TO JenaeTcs?

124. [TpuHIMT TOCTpOSHHS Tpaduika COBMECTHOM pabOTHI Hacoca M TpyOOoIpoBoIa.

125. ITonHelii HaNop Hacoca U HallOPHOM YCTAHOBKU.

126. ITocTpoenue rpaduka COBMECTHON pabOThl Hacoca U TPyOONpOBOA.

127. Yto Takoe pabovas To4uka Hacoca?

128. Biusaue koebaHus YpOBHS BOABI B ICTOYHHKE Ha paboTy Hacoca.

129. Onpenenenue tuna 3nanus HC.

130. Onpenenenue m1aHoBbIX U BEICOTHBIX pa3MepoB 3a1anust HC. CoctaB KpoBiHM, Ha3HAUCHHUE YHCIIA U
pa3MepoB OKOHHBIX ITPOEMOB.

131. Ioxbop rpy3omnoapEMHOTO 060pyIOBaHHS.

132. O6s3aTenbHBINA COCTaB OCHOBHOTO M BCIIOMOTaTeIbHOT0 000pyJ0BaHUs 9TUX cTaHUui. [loscHuTe Ha
CXEME.

133. Kimaccuduxarnsi HaCOCHBIX CTaHITHIA.

134. KapxacHsle 1 OeckapkacHBIC THIIBI 3[JaHUI HACOCHBIX CTaHIMHA. Barre mpencrasnenue o pabore
HECYIINX KOHCTPYKIUH. MOyTbHOCTh KOHCTPYKLMM 3aHUI1 HACOCHBIX CTaHLMM. B uem 3akirovaeTcst oaxox K
OTIPEIeTICHUIO Pa3MEPOB 3TaHUS.

135. B uem 3akintouaercst BepTUKaIbHAsA KOMIIOHOBKA 3/JaHUH HACOCHBIX cTaHIMi. Kakue BennuuHbI
SIBIISIIOTCSI OTIIPABHBIMU IPU BEPTHKAIBHOM KOMIOHOBKE 37aHUH.

136. TpeboBanus K GyHAaMEHTaM ¥ OCHOBAHHMSIM I10]] 3IaHMsI HACOCHBIX CTaHIMH. [ITyOMHa 3a510KEeHHS
(yHIaMEHTOB.

137. CxeMBbI MAaIIHHHOTO BOJIOMOABEMA U3 OTKPBITHIX HCTOYHUKOB.

138. CxeMbl MAIlIMHHOTO BOJOIIOAbEMA U3 MOA3EMHBIX HCTOYHHUKOB.

139. [IpunnoTrHHBIE HACOCHBIE CTAHIUH.

140. bno4HO-KOMIIEKTHBIE HACOCHBIE CTAHIIMH.

141. IlepenBuKHBIE HACOCHBIE CTAHLIH.

142. [InaByune HaCOCHBIC CTAHIIUH.

143 .Marepuansl, HeoOXoauMbIe 1iis poekTrpoBanust HC.

144. IIpoexTupoBaHUe BOJ03a00PHBIX COOPYKEHHH.

145. Tunsl ppIOO3AIIUTHBIX COOPYIKEHHIA.

146. 3nanus HC, ux tum u ycTpoucTBO.

147.Y cTpoiCTBO NOA3EMHON U Ha3€MHOM YacTel 31aHusl.

148. IpenaxHas cucteMa B 3JaHUU HACOCHOM CTaHLIMH.

149. Bonomnoasoasye coopyKeHuUs, yCTPOHCTBO U PacyéT.

150. Tpy6onposoxsr HC, HazHaueHne, pacuér U yKIaxa.

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

152. BoOBBINTYCKHBIE COOPY>KEHHS, KOHCTPYKIMS U PacuérT.

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

154. Bomoxo3siiCTBEHHBIE PacdeThl pexXuMa padOTHI HACOCHOW CTAHIINM.

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 cpenHecyTounoit MourHocTu ['IC u xapakrepy rpaduka Harpy3Kd ONMpeaeuTe

yuciio TypouH Ha ['DC U UX MOIIHOCTb.




3. ITo cBogHOMY rpauKy Mmojel 1 9acTHBIM rpadukaM obracTel IpUMEHEHUs TYpOHH ONpeeNIuTe TUI U MapKy TypOUHBI,
HOPMaJIBHYIO 4acTOTY BpallleHus n, npeaen Hanopos Hmin, Hmax, nuamerp pabouero koneca D1, u 1omycTUMYIO BBICOTY
orcacbiBanus Hs.

4. B npenenax xonebanus HaropoB H u momuocT N TypOHHBI paccMOTpHUTE U IpopaboTaiTe

YHHUBEPCAJIBHYIO XapaKTePUCTHKY BHIOpaHHON TYpOMHBI, MOCTPOITE pabodre U SKCITyaTallMOHHBIE XapaKTePUCTUKN TYPOUHBI U
pabouyto xapakrepuctuky ['IC. [IpoBenute ux aHanus.

ConeprkaHue pacyeTHO-rpaduaeckoil paboTsr 2

Tema: DT'uapomexannueckoe 000py10BaHUE HACOCHON CTaHIIMK BOJOCHAOXKeHHUs [
1. Onpenenenue pacyeTHOM MOJAYM M KOJTMUYECTBAa 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. OmpeneneHue MOITHOCTH AIIEKTPOABHUTATENS U BEIOOP ero Mapkw (1 c.)

6. TpybonpoBoabI HACOCHOM cTaHIUH (4 C.)

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

7.1 IlpoexTrpoBaHKE JIEMEHTOB 3/1aHUsI HACOCHOM CTaHITUU

7.1.1 OmpeneneHre OTMETKU YCTaHOBKH Hacoca (1 c.)

7.1.2 OmnpeneneHue pa3MepoB U KOHCTPYUPOBaHHUE 3/1aHHUs HacOCHOH cranuuu (3 c.)
7.1.3 O6mue TpeOOBaHUS K KOHCTPYHPOBAHHIO JICMEHTOB 3/IaHHsI HACOCHOM cTaHiuu (2 ¢.)
8 TexHUKO-3KOHOMHYECKHE pacueThl PeXKUMa PabOThI HACOCHOH CTaHITNH

8.1 Ompezenenne NoTeps Haopa B HAIOPHOM Tpyoomposoze (2 ¢.)

8.2 IToctpoenue rpadhka COBMECTHOMH pabOThI HACOCOB U TpyOOIpoBoaa (2 ¢.)

8.3 BomoxossiiicTBeHHBIE pacdeTsl (2 c.)

9 TeXHUKO-?KOHOMHUUECKUAE PACUEThI

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

IMPUMEYAHMUE: ucxonHsle faHHBIC U OJIAHK 3aJaHUS XpaHITCS B OyMa)XHOM BHJIE HAa COOTBETCTBYIOIIEH Kadenpe

KypcoBast paboTta BEIIOJIHSETCS ¢ TOMOIIBIO MeToauuecKux ykazauuii [JI3-1 u JI3-3], HacTtosimeit Paboueii mporpammbl

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

6.3. IIpouenypa oueHUBaHUS

1. IOKA3ATEJIN, KPUTEPUU U LHKAJIbI OHEHVMBAHM A KOMITETEHIIUN

Ornenka copmupoBaHHOCTH KomrieTeHImi y ctyaenToB HUMU JIou[’AY u BbICTaBICHHE OLICHKH 110 OTACIbHOM AUCLUILTHHE
BeJIeTCS CICIYIOMNM 00pa3oM:

- IUTS CTYZICHTOB OYHOH ()OPMBI 00yUEHISI UTOTOBasI OIIEHKA MO JUCIUIUINHE BhIcTaBisgercs o 100-0ayuibHoi cucTteMe, a 3aTeM
TIEPEBOTUTCS B OLEHKU KOTIHMYHO», «XOPOILIOY», KYIAOBIETBOPUTEIHHOY, KHEYAOBIETBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTEHOY;

- JUISl CTYZICHTOB 3a0YHOI U 04YHO-32049HOMN (pOpMBI 00YUYCHHUS OLIEHUBACTCS 1O MATHOAIPHOMN IIKaJIe, OLICHKAMH «OTIHYHOY,
«XOPOILO», KYyJOBIETBOPUTEILHOY, «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, HCUepIbIBAIOIIE, TOCIEI0BATENbHO, YETKO U JIOTUYECKH CTPOIHO ero
M3JIaracT, yMeeT TECHO YBA3BIBATh TCOPHIO C MMPAKTUKO, CBOOOIHO CIIPABISIETCS C 3a1a4aMH, BOIPOCAMHU U APYTUMH BHIAMHI
MIPUMEHEHHUS 3HaHUH, PUYEM HE 3aTPYJHIETCS C OTBETOM IPU BUAOM3MEHEHUH 3aJaHU|, UCTIOJIb3yeT B OTBETE MaTepual
MOHOTpa(hUIeCKON TUTEPATYPhl, TPABHIFHO 00OCHOBBIBAET MPUHSTOE PELICHUE, BIaIeeT Pa3HOCTOPOHHUMH HAaBBIKAMH U
[IpUeMaMH1 BBIIIOJHEHHUS IPAKTUYECKUX 3a1a4. CUCTEMHO U IUTAaHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToBBIIEHHEIH YPOBEHE OCBOCHHUS KOMIIETEHITN, HTOTOBAS OIICHKA 10 TUCIUIUIMHE «XOPOIIO» WITH «3auTeHo» (75-89 Gammos):
TBEpJO 3HAET MaTepHuall, [paMOTHO U IO CYIIECTBY M3JIaraeT ero, He JI0MyCKas CyLIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUIILHO MIPUMEHSET TEOPETHUECKUE TION0XKEHUSI TP PELICHUH MPAKTUUIECKUX BOIIPOCOB U 3a/1a4, BiajieeT HEOOX0AUMBIMU
HaBBIKAMH ¥ IPUEMaMHU UX BBITOTHEHHA. CHCTEMHO W INIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IToporoBsIit ypoBeHb OCBOCHHS KOMIICTEHIIHH, HTOTOBAs OIEHKA 110 JUCIUIUINHE «yIOBIETBOPUTEIHHO» WIIH «3auTeHo» (60-74
Oarta): UMeeT 3HaHUsI TOJIBKO OCHOBHOTO MaTeprala, HO He YCBOMJI €T0 JIETajlei, TOMyCKaeT HETOYHOCTH, HEJJOCTATOUHO
NpaBHIbHBIE (OPMYITHPOBKU, HAPYIICHHS JIOTHYESCKOI MOCIEA0BATEILHOCTH B U3JIOKCHUH IPOrPAMMHOTO MaTepHaia, HCIBITHIBACT
3aTPYAHCHUS TPH BBITIOJIHEHUH MPAKTHISCKUX padoT.

IToporoBeiii ypoBEHb OCBOSHHSI KOMIIETEHITNI HE cQOPMUPOBAH, UTOTOBAs OLIEHKA TI0 AUCIHUIINHE «HEYOBIETBOPUTEIHHOY WIIN
«He3auTeHo» (MeHee 60 6ayIoB): HE 3HAET 3HAUYUTEIBHOM YaCTH MPOrPaMMHOIO MaTepHasa, J0MyCKaeT CyIleCTBEHHbIE OLINOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSMH BBIITOITHSCT ITPaKTHIecKre padoThl. Kak mpaBmiio, OlleHKa «HEYyIOBICTBOPUTEIHHOY»
CTaBUTCS CTYJCHTAaM, KOTOPBIE HE MOTYT IPOAOIDKUTH 00y4eHHe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH MUCIUIUINHE.

BpICOKHIH ypOBEHb OCBOSHHSI KOMITETEHITUH, OlleHKa «OTIUIHO» (25 — 23 6amna ans KIT; 20 — 18 6amna qyis KP): pabora
BBITIOJTHEHA Ha BBICOKOM PO ecCHOHAEHOM ypoBHE. I10THOCTEIO0 COOTBETCTBYET ITOCTABICHHBIM B 33/IaHHUH LIEJISIM U 3a/1a9aM.
[IpencraBneHHBII MaTepual B OCHOBHOM BEPEH, AOITyCKAIOTCS MEJIKIE HeTOYHOCTH. CTyIeHT CBOOOJHO OTBEYACT Ha BOMPOCHL,
CBSI3aHHBIE C TPOEKTOM. BhIpaskeHa crlocoOHOCTh K MPpod)eCCHOHAIBHON aJjanTaluy, MHTEPIpeTaluy 3HaHUH 13
MEXJUCLUILIMHAPHBIX o0nacTei
- [1oBBIIIEHHBIH YPOBEHb OCBOCHMS KOMIIETEHIINH, OIIeHKa «xopormroy» (22-19 6ayura s KIT; 17 — 15 6ama s KP): pabora
BBIMIOJTHEHA HA JI0CTATOYHO BBEICOKOM PO ecCHOHATBHOM ypoBHE. JlomyIeHo 10 3 HerpyObIX OMMOOK, He BIUSIONINI Ha
pesynbrar. CTy/IeHT OTBeYaeT Ha BOIIPOCHL, CBSI3aHHbIE C IIPOEKTOM, HO HEZOCTATOYHO MOJIHO.




- [ToporoBelii ypoBeHb OCBOEHHSI KOMITETEHIIUH, OLIEHKA «yAoBiIeTBOpuTenbHO» (18-15 6anmma ans KIT; 14 — 12 6amta ans KP):
YPOBEHb HEJOCTATOYHO BBICOK. JlomyIieHo 10 5 OMmMO0K, He CYIIECTBCHHO BIMSIONINX HAa KOHEUHBIH PE3yJIbTaT, HO X0/ PeLIeHHs
BepHBI. CTyIEHT MOXKET OTBETUTH JIMIIb Ha HEKOTOPHIE M3 3aaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelit ypoBeHb OCBOCHUS KOMIIETCHITHH HE C(hOPMHUPOBaH, OIIEHKA «HEYAOBICTBOPUUTEIbHOY» (MeHee 15 6ammos ms KT,
MmeHee 12 6aoB amnst KP): paboTa BeimosHeHa Ha HU3KOM ypoBHe. JlonyuieHsl rpyOble omunoOky. Perenue npuHIMnuaibHo He
BepHO. OTBETHI Ha CBA3aHHBIC C IIPOEKTOM BOIPOCH 0OHAPYKHUBAIOT HEIIOHMMaHHUE TPEIMETa U OTCYTCTBHE OPHEHTALUH B

MaTepuruajC mpocKra.

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

1. TTonoxeHue o TEKyIIel aTTecTaluu 3Hanui odydarommxcs 8 HUMU JITCAY (B ne#icTByOMIEH peakiym).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTalNH 00YJAOIINXCS IO IIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMIEH peJaKium).
JIOKyMEeHTBI pa3MeleHs! B CBOOOIHOM focTyme Ha opuuuanbaoM caiite HUMU Jlorl’AY https://ngma.su/ B pa3nene: ['maBHas
crpanuna/Ceenienus 00 00pazoBaTenbHON oprann3anny/JIokaabHble HOPMATHBHbIE AKTHI.

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

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

Kadenpe;

- pa3aensl HHAUBHUYaIbHbIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUaromuxcs;
- TOKJIaJ], COOOIICHHE TI0 TEME MPAKTUICCKOTO 3aHSATHS,

- 3aJa4YM U 3aJIaHUs.

2. OLIEHOYHBIE CPEJICTBA ITIPOMEXYTOYHOU ATTECTALIMU:
- KOMIUIEKT OMJIETOB ISt SK3aMeHa/3a4uera. XpaHuTcsl B OyMa)KHOM BHJIE Ha COOTBeTcTBYIomIel kadenpe. Ilomiexxur exerognomy
OOHOBIICHHIO U TIEPEYTBEP)KACHNIO. UHCIIO BapnaHTOB OMIIETOB B KOMILIEKTE HE MEHEE UHCJIA CTYICHTOB Ha 3K3aMCHe/3aueTe.

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

7.1. Pexomenayemasi iuTepaTypa

7.1.2. JlonoiHUTeIbHAS JIUTEPATYypa

ABTODEBI, COCTaBHTEITN 3arnaBue W3narenscTBO, rox
JI2.1 I'uaposnekTpocTaHuy ¥ THAPOMAIITUHBL: METOIMYECKUE Hosouepkacck: , 2014,
YKa3aHWSA 110 BEINTOJIHEHHIO MPAKTHUECKUX 3aHATHI U pacyeTHO-
rpaduueckoil pabOTHI [I CTyICHTOB HAIIPABICHUS
"CrpoutenscTso']
J2.2 ['uaposnekTpocTaHvy ¥ THAPOMAIITUHBI: METOINYECKUE Hosouepkacck: , 2014,
YKa3aHHS 110 BEITTOJTHEHHUIO KOHTPOJIBHOM PaOOTHI IS CTYACHTOB
3a049HOM (hOopMBI 00ydeHHs [HanpaBiaeHUIO "CTPOUTEIBCTBO" ]
JI2.3 |banmokos 10.B., T'uaposnexTpocTaHIMy U THAPOMAIINHEL: 1a00paTOPHBII Hosouepxacck: , 2015,
Oneiinuk P.A. MPAKTUKYM [[J1s CTYJIeHTOB HanpaiieHus "CTpouTeabcTBo" |
JI2.4 | Oneiinuk P.A., CaHuTapHO-TeXHIUECKOe 000pyI0BaHUE 3TaAHUNA U Hosouepkacck, 2016,
Kapty3zosa T./., CEITbCKOXO3SCTBEHHBIX OOBEKTOB: YIeOHOE TOCOOHe JIIIst http://biblio.dongau.ru/MegaPr
Bacunse A M., 6akamaBpoB HanpasieHHs moAroToBku "[IprpomoodycTpoiicTBO oNIMI/UserEntry?
Banmroxos 10.B. A BOJOIOJB30BaHuE" Action=Link FindDoc&id=93
15&idb=0
JI2.5 |IlypacI'.H., BomozabopHbie coopyKeHHsT TOBEPXHOCTHBIX U IMTOI3eMHBIX Boa: | HoBodepkacck, 2015,
Bbannroxos 10.B. y4aeOHOe ocodue [[UIs CTyICHTOB HallPaBICHUS http://biblio.dongau.ru/MegaPr
"IIpupoa000ycTpoiicTBO U BOJOIIONB30BaHKE" IPOPHITH oNIMI/UserEntry?
"MHXEeHEpHBIC CUCTEMBI CEITbCKOX03SIHCTBEHHOTO Action=Link FindDoc&id=16
BOJIOCHA0KEHNS, 0OBOIHEHHUS M BOJOOTBEICHNUS" 960&idb=0
JI2.6 |Camycs O. P, BonocnabxeHne 1 BOJOOTBEICHNAE C OCHOBAMY T'HAPABIUKIL: Mocksa ; bepnun: Tupexr-
OsBcsaanukos B. M., ydueOHOe mocodue Menua, 2014,
Konnpatees A. C. https://biblioclub.ru/index.php?
page=book&id=253622
JI2.7 | HoBouepk. HHX.- ['uoposnexTpocTaHvy ¥ THAPOMAIITUHBL: METOINIECKUE Hosouepxkacck, 2014,
menuop. uH-T II'AY, | yka3aHus 10 BBIIOJHEHUIO IPAKTUYECKUX 3aHATUH U pacueTHO- http://biblio.dongau.ru/MegaPr
Kad. BogocHaOKeHus | rpadudeckoit paboThI [AJ1s1 CTyICHTOB HAIPABICHHUS oNIMI/Web
M BOJIOOTBEJICHUS ; "CtpoutenscTBo" |
coct. P.A. Oneiinnx
JI2.8 [HoBoYepk. HHX.- T'unpoanekrpocTaHIMY ¥ THAPOMALIMHBL: METOAUYECKUE HoBouepxkacck, 2014,
menuop. uH-T JICAY, | yka3zaHus Mo BEIOJIHEHHIO KOHTPOIBHOM paboThl i1 ctyaeHToB | http:/biblio.dongau.ru/MegaPr
kad. BogocHaOXeHUs | 3a04HOM (hopMBI 00ydeHMs [HanpasiaeHus "CTpouTensCcTBO" | oNIMI/Web
1 BOJOOTBEICHUS ;
cocT. P.A. Oneitnuk




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI2.9 |Bbanmokos I0.B., T'uaposnexTpocTaHIMy U THAPOMAIINHEL: 1a00paTOPHBII Hosouepxkacck, 2015,
Onmneitnuk P.A., [lypac | mpakTHKyM [AJ15 cTyIeHTOB HampasieHus "CTpouTeascTBo" | http://biblio.dongau.ru/MegaPr
I'.H. oNIMI/UserEntry?
Action=Link FindDoc&id=10
7047&idb=0
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeTt"
7.2.1 oduuuansueii caiit HUMU ¢ goctynom B WWWw.ngma.su
ANIEKTPOHHYIO OHOIHOTEKY
7.2.2 Ennnoe okHO A0CTymHa K 00pa3oBaTelIbHBIM pecypcaM | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznen - BogHoe x034icTBO
7.2.3 Poccwuiickas rocynapcTBerHas oudmuorexa (Gpous https://www.rsl.ru/
ANIEKTPOHHBIX JIOKYMEHTOB)
7.2.4 becrutatHas 6ubnuoreka [OCToB 1 cTaHIapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 DnekTpoHHas ONOINOTeKa YICOHINKOB http://studentam.net/
7.2.6 CrnpaBouHas cucteMa «KOHCYIbTaHT ILTIOC» Cornamenue OVS nns pewenuii ES #V2162234
7.2.7 CrnpaBouHas cuctema «e-library» JInnensuonnstit norosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepeyeHb NPOrpaMMHOI0 o0ecreyeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6nunen3nonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (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'JIAIIEHUE Ne CT0000024/20 ot 31.01.2020 ¢
3akpbITOe aKoHepHoe 001mecTBo “HayuHo-TexHuYecKui
LEHTP MCCIIEI0BaHUHA POOIeM IPOMBIIIICHHOM
7.3.4 Autodesk Academic Resource Center (Autocad 2022, CornamnieHue o MpeI0CTaBICHUH JTUIICH3UN U OKa3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 1. Autodesk Academic Resource Center
7.3.5 AdobeAcrobatReader DC JIutieH3nOHHBII JOTOBOp HA MpPOrpaMMHOE oOecTieueHHe JUIs
MepCOHANBHBIX KoMIbIOTepoB Platform
Clients PC WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.6 Opera
7.3.7 Googl Chrome
7.3.8 Yandex browser
739 7-Zip
7.3.10 [IporpamMmmHast cucteMa Juist 00HApPYKEHHS TEKCTOBBIX JIunensuonnsiit norosop Ne 8047 or 30.01.2024 r.. AO
3aMMCTBOBAHUH B y4eOHBIX U HAYYHBIX paboTax «AHTHIUTATHAT
«Anrtunnaruar. BY3» (uarepuer-sepcus);Monynb
«IIporpaMMHBIl KOMILIEKC IIOMCKa TEKCTOBBIX
3aMMCTBOBAHHI B OTKPBITHIX HCTOYHUKAX CETH
WHTEPHET
7.4 TlepevyeHb MH(OPMAIMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 ba3er nanabix OO0 Hayunas anekrpoHHast http://elibrary.ru/
6ubnuoreka
7.4.2 Basel ganueix OO0 "PernoHanbHbIH
MHPOPMAIMOHHBIA MHJIEKC TUTUPOBAHHS"
7.4.3 bazer nanaex OO0 "Tpecc-Mupopm" (KoHCynpTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOIYJIST)
8.1 11 CrienanbpHOE MOMENICHHUE YKOMIUIEKTOBAHO CIIEHUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU

npernoaaBaTceiis.

cpencTBaMu 00YYEHUsI, CIy KaIlluMHU JJIsI IPeICTaBIeHIs HH(opMaliu 0obinoi aymuropun: Habop
JIEMOHCTPAIMOHHOTO 000pyA0oBaHus (TIepeHocHO): HOyTOyk RUintro — 1 miT., MynsTHMeIHIHOE
BUICOIIPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrt. ¢ 3xpaHoMm — 1 mt.; YuebHo-
Harsiable mocoous (20 wr.); Jocka ? 1 wrt.; Paboune mecra ctynentoB; Pabouee mecto




8.2 7 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop nemoHCTpanmoHHOT0 000py0BaHus (epeHocHoH): HoyTOyk RUintro — 1 miT.,
MyJIbTUMEINITHOE BUICOMPOCKINOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ s3xpaHoM — 1
mr.; YdeOHO-HarsaHble nocoous — 14 mr.; JlaboparopHoe o6opyaoBaHue: MakeTbl
neHTpooexxHbIx HacocoB Tuna K, KM, /I, M, B. — 6 mt.; Maxkets! oceBoro (tun O) Hacoca — 1 mT.;
Makets! norpy>xsbsix HacocoB ATH, OB — 2 mit.; Maket ctpyiiHoro Hacoca — 1 mr.;
JeiicTByromas MoieNnb HEHTPOOEKHON HACOCHO! YCTAaHOBKH C YaCTOTHBIM IpeoOpa3oBaTeneMm,
MIpeIHa3HAYECHHBIX JUIsl CHATUSI OCHOBHBIX XapaKTEPUCTUK HACOCA, A TaK K€ JUISl U3y4eHHs
MapajuIeNIbHOTO M MOCIIeI0BATEILHOTO MPHCOSTUHEHNS IBYX HACOCOB, UCCIICIOBAHUS TPOIIECCOB
KaBUTAILUH U dHeprocOepexenus npu padore HacocoB. L{nppoBsie MaHOMETPEI, yIBTPA3ByKOBOH
pacxozomep, aHAIOTOBbI BakyoMeTp — 1 mr.; MakeTbl pabouynx Kojiec HEHTPOOEKHBIX HACOCOB U
Pa3IMYHbIX THIpaBIyeckux MamuH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOTO Hacoca — 2 IUT.;
Hocka ? 1 mit.; Paboume mMecta cTyneHToB; Paboduee mecTo mpemomaBaTeds.

8.3 8 CrnennanbHOE TIOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMUI
cpeacTBaMy 00yUeHHsI, CITy>KaIllUMH [T peAcTaBieHus nHpopManru 0ombinoit ayauropuu: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (eperocHoit): Hoyroyk RUintro — 1 mit., MyJbTUMEIHHHOE
BHJICOTIPOCKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ sxpaHoMm — 1 mT.; YaedHo-
HarsIIHBIE Tocoous (26 mit.); JlaboparopHoe 000pyAOBaHHE: MOJENb TPEXKOIBIEBON
BOJIOIIPOBOIHOM ceTH, 1abopaTopHas ycTaHOBKa « OUHCTKA BOABI C TOMOIIBIO YCTAHOBKH OOPaTHOTO
ocMocay, yaeOHbIH cTeHx «DacoHHBIE YaCTH CHCTEMBI BHYTPEHHEH KaHAJIH3AIMK M BHYTPECHHETO
BOJIONIPOBO/1a», MAKEThl 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIaTEIbHOM, IPEJOXPAHUTEILHON
apMaTypbl, 1a00paTOpHBIN CTEHA Il MOHTaXa acOeCTOLEMEHTHBIX TPYO, 1a00paTOpHBINA CTEH IS
MOHTa’ka 4yTYHHBIX TPYO, 1a00paTOPHBIIT CTEH] J1sl 0OPE3KH U CBAPKH HMOJIUIIPONHICHOBBIX TPYO;
Hocka ? 1 mt.; Paboune mecta ctynenToB; Pabodee MecTo mpenojaBartes.

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

1. Tlonoxxenue o Tekymien arrecranuu odydaromuxcss B HUMU [ITAY : (BBeneHo B AeiicTBHE MprukazoM aupekropa Nell19 ot 14
utons 2015 r.) / HoBouepk. urxk.-menuop. uH-T JloHckoit 'AY.- Ho-Bouepkacck, 2015.- URL : http://ngma.su (mata oGparienust:
27.08.2020). - TekcT : 3JEKTPOHHBIIA.

2. TunoBele GOPMBI TUTYIIFHBIX JIHCTOB TEKCTOBOH TOKYMEHTAIIMH, BBITIOTHAEMON CTYyJCHTaMH B ydeOHOM Tiporiecce / HoBodepk.
uHXK.-Menunop. uH-T JJoHckoi 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oopamenwus: 27.08.2020). - Teker :
3JIEKTPOHHBIMN.

3. [TomoxeHue 0 KypcoBOM IpoekTe (paboTe) 00yJaromuxcs, OCBauBAIONINX 00pa30BaTebHbIC IPOrpaMMBI OaKaTaBpuara,
CTIEIMATINTETa, MATHCTPATYPHI : (BBEJCH B IeHCTBHE NpHKa3oM aupekropa Nel20 ot 14 urons 2015r.) / HoBouepk. HHX.-MeNIHOp. HH
-1 lorckoit 'AY .- HoBouepxkacck, 2015.- URL : http://ngma.su (nata o6pamenus: 27.08.2020). - Tekct : aneKTpOHHBII.

4. TlonoxxeHne 0 MPOMEXYTOUHOH aTTecTaly 00yYarouXcs [0 MporpaMMaM BhICIIEro 00pa3oBaHus : (BBEICHO B JCHCTBHE
npukaszom aupekropa HUMU JTouckoit [AY Ne3-OJ] ot 18 saBaps 2018 r.) / HoBouepk. wHx.-Menmop. uH-T JloHckoi [AY .-
Hosouepxkacck, 2018. - URL : http://ngma.su (nara oopamenus: 27.08.2020). - TekcT : 31€KTPpOHHBIH.
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