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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

[enbio 0ocBOEHUS AUCLUIUINHBI SBJSETCS MOATOTOBKA BBITYCKHUKA IS CTPOUTEIBHOM,
MPOU3BOACTBEHHO-TEXHOJIOTHUYECKOM, OPraHN3alIMOHHO-YIIPABICHYECKON, TPOEKTHON 1
HCCJIEIOBATENIbCKOM 1eATENbHOCTH B 001aCTH BO103a00PHBIX COOPYKEHUN

3al[a'-IaMI/I OCBOCHUA JUCHUIIJINHBI ABJIAKOTCA:

- IaTh HEOOXOAMMBIH 00hEM 3HAHHIA B 00JIACTH YCTPOHCTBA BOI03a00PHBIX COOPYKEHUH B COCTaBe
CUCTEM BOJIOCHA0KECHUS HACEIICHHBIX MTyHKTOB;

- HAY4UTh CTYACHTOB CaMOCTOATCIIbHO IIPUHHUMATb O60CHOB3,HHLIC pEIICHUS 110 BBI60py TUIIa
B0J103200PHOT0 COOPYKEHUS, €r0 000PYAOBaHUS, B TOM YHCJIE HACOCHOTO;

- chopMHpOBaTh Y CTYJCHTOB HAaBBIKU pacuéTa HACOCHBIX CTAHIIMK U BOJI03a00PHBIX COOPYKEHUI;

- BBIpa0OTaTh MPUEMBbI U HABBIKH MPOCKTHUPOBAHUS BCEX AJIEMEHTOB CHCTEM BOJOCHAOKEHUS, B TOM
YHCJIe HACOCHBIX CTaHIIMI U BOJ03a00PHBIX COOPYKEHUH.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AUCIUILIMHE (MOYJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHUS] KOMIIETEeHIUIH

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUYrBaIOUINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI]

[1K-2 Cnocoben
OpraHU30BBIBATH PAOOTHI
10 CTPOUTEIIBCTBY
COOPY)KEHHI, MOHTaXY U
HaJIAJIKE PJICMEHTOB U
000opyI0BaHUS
WH)KEHEPHBIX CUCTEM
KHU3HEOOECIICUCHUS B
CTPOMTEIIBCTBE

I1K-2.7 KonTponupyet
KayeCTBO CTPOUTENIbHO-
MOHTaKHBIX U
MyCKOHAJaI04YHbIX paboT
WHXCHEPHBIX CHCTEM
KU3HE00eCIeYeH s B
CTPOUTENLCTBE

3HaeT

KpUTCPpUHU Ka4YCCTBA CTPOUTCIIbHO-MOHTAKHBIX
U IIYCKOHAJIaAO4YHbIX pa60T HHIXCHCPHBIX
CHCTEM KU3HEOOECIIEUeHHS B CTPOUTCIIBCTBEC

yMmeet
KOHTPOJHMPOBATh Ka4yecTBO
CTPOUTEIBHO-MOHTAXKHBIX u

IIYCKOHAJIa10YHbIX pa60T HHIXCHCPHBIX CHUCTEM
J)KM3HeoOecIeyeHns B CTPOHUTCIILCTBEC

BJIajieeT
HaBBIKOM KOHTPOJIS KauecTBa
CTPOUTEIHLHO-MOHTAKHBIX 5

IMIYCKOHAJIaA0YHbIX pa60T HHIXCHCPHBIX CHUCTEM
JKH3HEOOECIIEUCHHS B CTPOUTCIIbCTBE

[IK-3 Cniocoben
OpraHU30BBIBATH PAOOTHI
M0 TEXHUIECKOMY
00CITyKMBAaHUIO U PEMOHTY
WH)KEHEPHBIX CHCTEM
KU3HE00EeCIIeYeH s B
CTPOUTENILCTBE

[TK-3.2 IIpoBOAUT OLIEHKY
COOTBETCTBUS MH)KEHEPHBIX
CUCTEM KHU3HE0OecTIeueH!s B
CTPOUTENILCTBE TPEOOBAHUIM
CaHUTApHOM, IMOXKAPHOU U
HKOJIOTMYECKOM 0€30I1acHOCTH

3HaeT
TpeOOBaHUS  CaHUTAPHOM, MOXKApHOW U
HKOJIOTUYECKOH 0€30MacCHOCTH

ymeet

MIPOBOJIUTH OLICHKY COOTBETCTBUS
WH)KCHEPHBIX CHUCTEM JKH3HEOOECIICYCHUS B
CTPOHTENBCTBE TPEOOBAHMSIM  CaHUTAPHOMH,

M0’KapHON U IKOJIOTUYECKON O€30M1acHOCTH
BJajJeeT

HABBIKOM MPOBEJECHUS OIIEHKH COOTBETCTBUSA
MHXEHEPHBIX CHCTEM >KHU3HEOOecleueHHsl B
CTPOUTENIbCTBE TPEOOBAaHUSIM  CaHUTAPHOM,
MOKapHOU U SKOJIOTUYECKON O€30M1acHOCTH




T1K-3 Criocoben

OpPTaHU30BBIBATH PAOOTHI

IO TCXHUYCCKOMY

00CITYKUBAHUIO U PEMOHTY

I/IH)KCHepHBIX CUCTCM
JKU3HEeoOecneueHus B
CTPOMTEIIbCTBE

[1K-3.4 TIpousBoaur
WHCTPYMEHTAJIbHBIN KOHTPOJIb
TEMIIEPATYPHBIX U
TUAPABIMYECKUX PEKUMOB
pabOThl HHKCHEPHBIX CUCTEM
JKH3HEOOECIIEUCHHS B
CTPOUTEIILCTBE

3HaeT

OCHOBBI WHCTPYMEHTAIBHOIO KOHTPOJIA
TEMIIEPATYPHBIX U THJPABIMYECKUX PEKUMOB
paboThI WH>KEHEPHBIX CUCTEM

YKU3HEOOECIICUCHHS B CTPOUTEILCTBE

yMmeeTr

MPOU3BOAUTh HHCTPYMEHTAIBHBIA KOHTPOJb
TEMIICPATYPHBIX M THAPABIMYCCKUX PCIKUMOB
pa60TBI HHKXCHCPHBIX CHUCTEM
YKU3HEOOECIICUCHHS B CTPOUTEIILCTBE

BJIajIeeT

HABBIKOM TIPOBEJACHUS HHCTPYMEHTAIBHOIO
KOHTPOJISI TEMIIEPATYPHBIX M THIPABINYCCKUX
PSKHMOB  pabOThl  WMH)KCHEPHBIX  CHCTEM
YKU3HEO0O0ECIICUCHHS B CTPOUTEIIHCTBE

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeILHON MPOrpaMMbl

Jannas qucuuruinHa (Moayiib) BKioueHa B biok «/{ucuumnune, moxynn» b1.B.J1B.01.02.01
OCHOBHOM mpodeccuoHanbHOM 00pa3oBaTebHOM mporpaMmMbl 08.03.01 CTpouTEILCTBO U OTHOCUTCS K
gacTd, (OpMUPYEMOH YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH yIeOHOTO IJIaHa.

Ne
/o

[TpeniecTByroUE TUCIUTIIMHbBI

KOII N HAMMCHOBAHUEC MHJHUKATOpa
JOCTHIXXCHUA KOMIICTCHIINHN

1 |BonomnpoBoaHbie cetu

[K-2.1

2 | OCHOBBI BOJOCHA0MXEHUS M BOJOOTBEICHHUS

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK

-6.9, OIIK-6.13, I1IK-1.1, I1K-1.2, TIK
-1.3, I[1IK-1.4, TIK-1.5, [1IK-1.6, OIIK-
4.2

3 MexaHuKa >KUAKOCTH M ra3a

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

I/ISyquI/Ie JAUCIHUITIINHBI 6a3preTC$1 Ha 3HAaHUAX, YMCHUAX U HABBIKAX, IMOJTYUYCHHBIX IIPU OCBOCHHU:

BogomnpoBoninbie cetn
Marepuansl TpyOOIpoBo0B. THITBI 3alIOpHO-PETyIUPYIOIIeH apMaTypsl. JleTanmupoBka
BOJIONIPOBOAHOM ceTu. [IpoTnBOMmOXKapHOE BooCHAOKeHHEe. PacueT moTeph Hamopa B pa3IMYHBIX PeKUMAaX.

OCHOBBI BOJOCHA0XXEHNS U BOIOOTBEICHUS
O6m1ast cxema BOJJOCHA0KEHHS M BOJIOOTBECHUS HACETICHHBIX TYHKTOB. OCHOBHBIE 2JIEMEHTHI
CHCTEM BOJOCHAOKEHUS U BOJIOOTBEICHMUS.

MexaHuKa )KUAKOCTH U Ta3a
[ToHsATHE O THAPOCTATUYECKOM JIaBICHUH. Y paBHEHUE HEPA3PBIBHOCTH IIOTOKA, YPAaBHEHUE
Bepuynnu. Pacuer KOpOTKHMX M JUIMHHBIX TPyOOIIPOBOIOB.

Ne
/1

HOCHC,Z[YIOH_II/IC JUCITUITIINHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITUHN




[ToaroToBka K mporeaype 3auThl U 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-3.1, YK-3.2,
VK-3.3, YK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, YK-5.2, YK-5.3, YK-6.1,
VK-6.2, YK-6.3, YK-6.4, YK-6.5,
VK-7.1, YK-7.2, YK-7.3, YK-7.4,
VK-8.1, YK-8.2, YK-8.3, YK-8.4,
VK-9.1, YK-9.2, YK-9.3, YK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OTTK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-1.7,
OIIK-1.8, OTTK-1.9, OTTK-1.10,
OITK-1.11, OTIK-2.1, OTIK-2.2, OTIK
-2.3, OTIK-3.1, OTIK-3.2, OTIK-3.3,
OIIK-3.4, OTIK-3.5, OTTK-3.6, OTIK-
3.7, OTIK-3.8, OTTK-3.9, OTIK-4.1,
OITK-4.2, OTTK-4.3, OTTK-4.4, OTTK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OIIK-5.5, OTIK-5.6, OTIK-5.7, OTIK-
5.8, OTIK-5.9, OTIK-5.10, OTIK-6.1,
OIIK-6.2, OTIK-6.3, OTTK-6.4, OTIK-
6.5, OIIK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTTK-6.10, OTTK-6.11,
OIIK-6.12, OTIK-6.13, OTIK-6.14,
OIIK-6.15, OITK-6.16, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OITK-7.4, OITK-
7.5, OIIK-7.6, OTTK-7.7, OTIK-8.1,
OIIK-8.2, OTTK-8.3, OTTK-8.4, OTTK-
9.1, OTIK-9.2, OTTK-9.3, OTTK-9.4,
OIIK-9.5, OTTK-9.6, OTTK-10.1,
OITK-10.2, OTIK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TIK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TTK-2.1,
TK-2.2, TIK-2.3, TTK-2.4, TTK-2.5,
TK-2.6, TTK-2.7, TIK-3.1, TTK-3.2,
TK-3.3, TIK-3.4, TIK-3.5, TTK-3.6,
TIK(1D)-1.1, TIK(IT)-1.2, TIK(IT)-1.3,
TIK(ID)- 1.4, TIK(IT)-1.5, TIK(LT)-1.6

4. O0beM TUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHULAX C YKA3aHHEM KOJMYECTBA aKaJeMUYeCKHX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSAITE/IbHYIO Pa00Ty 00y4YarOLIUXCs




W3 HuX yackl Ha

Cemectp

By, OHOM pabOThI Beero MPaKTHYECK
Il yueOHoii pabo 4aCOB p €CKYI0 7
NOATOTOBKY
KoHTakTHas padora 64 64
Jleximonnsie 3ansatus (JIek) 32 0 32
IIpaktuueckue 3ausatus (I[p) 32 32 32
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 15 1,5
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy), 1 1
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4eTa C OIEHKOI; 3almTa KypCcoBOil paboThI 0,25 0,25
(npoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTALMIO B CECCHUIO 0.25 0.25
(KoHCYIBbTaNHSA TIepe YK3aMEHOM H clradya ' '
Yachbl HA KOHTPOJIb 26,75 26,75
CamocTositeabHas padora (CP) 87,75 87,75
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Jachbl: 180 180
3a4YeTHbIE eTHHHIIBI: 5 5




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

KonTakTHast padota (110 yueOHBIM

3aHATHSIM), Yac. Kox
UHIUKATOP
3 13 JIP B a
Ne Pasnensl IUCHUTUTHHEL S JCKItH CP cero, JIOCTHUKEHU
8 U3 HUX U3 HUX U3 HUX qac. a
Ha Ha Ha KOMIICTCHI]
BCEro TpaKTh- BCEro TpaKTh- BCEro TpaKTi- un
YECKYI0 YECKYI0 YECKYIO
HOAro- HOAro- MHOAro-
TOBKY TOBKY TOBKY
1. |1 pa3znmen. HacoCbl u HacocHbIe
CTaHIUU
B T1K-2.7,
1.1, | PHABI HACOCHOTO 71| 2 1| 1 12 | 15 | mK-32,
o0opynoBaHus [IK-3.4
XapakTEepUCTUKU U PEKUM IIK-2.7,
1.2, g’ p P 71 2 1] 1 6 9 | mK-32,
pabOTHI JIOMACTHBIX HACOCOB IK-3.4
CoBMecTHasg padoTa HacOCOB U [K-2.7,
1.3. P 71 2 2 | 2 8 | 12 | mKk-32
ceTu IK-3.4
Ho6;[06ne HAacoCOB, 00TOYKa K-2.7,
1.4, |Pavorcro kojeca, 71 2 2 | 2 6 | 10 | mK-3.2
peryJmpoBaHue padoThI TK-3.4
HAacoOCOB '
BomomnpoBoagubie HACOCHBIE [K-2.7,
1.5, | 2OAONPOBOA 71 2 4 | 4 8 | 14 | mK-32
CTAHIIU K-3.4
KananuzanumoHHble HACOCHBIE K-2.7,
1.6. 1 7 2 2 2 8,75| 12,75 | TIK-3.2,
CTAHIIU K-3.4
2. |2 paznen. Bonozabopusie
COOPYKEHHSI
TIK-2.7,
2.1. | UcTtouHnku BOOOCHAOKEHUS 7 2 2 2 4 8 T1K-3.2,
[1IK-3.4
Bonmo3abopHble coo €HU U3 K-2.7,
2:2. HOBHerHOETHI)IX HC"I;(})";I;{HKOB T2 2 2 4 8 1K-3.2,
I[1IK-3.4
Bo103a60pHBIE COOPYKEHHSI K-2.7,
2.3, | 2OA03a00P Py 71 2 2 | 2 4 8 | MK-32,
OeperoBoro Tumna K-3.4
Bo103a60pHBIE COOPYKEHHS K-2.7,
2.4, | POAO3300D Py 7| 4 4 | 4 4 | 12 | mKk-32
PYCIIOBOTO THIIA K-3.4
Pr16 i I1K-2.7,
o 5 |PpiOO3AMIMTHEIE YCTPOHCTBA. 7 5 5 5 4 8 MK-3.2.
Bbopk0a ¢ sie0BbIMH TTOMEXaMU TK-3.4
B 6 6 TIK-2.7,
2.6, | CONO3ADOPEL B OCODBIX 71| 2 2 | 2 4| 8 | TK-32
YCIIOBHUSX IK-3.4




Bo103a60pHbIE COOPYKEHHUS 13 [IK-2.1,
2.1. MOJ3EMHBIX I/ICTO‘{HI/I?(OB 7 4 4 4 ! 15 LIK-3.2,
I1K-3.4
I1K-2.7,
2.8. | 30HBI CAHUTAPHOUN OXPAHbBI 71 2 2 2 8 12 I1K-3.2,
I1K-3.4
3. |3 pasnmen. nas koHTakTHas
pabota
I1K-2.7,
3.1. |nas xoHtakTHast paboTa 7 1,25 | TIK-3.2,
I1K-3.4
4. |4 pazgen. Koutpoib
IIK-2.7,
4.1. [ Ox3amen 7 27 I1K-3.2,
I1K-3.4
5.1. Jlekuuu
Ne | HaumenoBanue paszzaena .
. HaumeHoBaHHE U KpaTKOE COJICPIKAHUE JTCKITUI
pasn Y TeMBbI JICKIUH
Bupl HacocHOT0 000pyI0BaHUS
1 BHIBI HACOCHOTO Knaccudukamnus nHacocHoro odopynoBanus. KoHCTpyKIUy, mMpUHITATT
060pyI0BaHHS JCHCTBHS, 00JIACTH MPUMEHEHHS HACOCHBIX arperatoB B CHCTEMax
BOJIOCHA0)KEHHUS M BOJIOOTBEICHHMS.
XapakTepUCTUKHU M PEKUM PaOOThI JIONACTHBIX HACOCOB
XapaKTepHCTHKH 1 [TonsTHE co31aBaeMOro u MoTpedHoro Harmopa Hacoca. H-Q
2 pEeXUM paboOTHI XapakTepucThKa Hacoca. MomrHocTh, KIT/], vactoTa Bpaiienus pabodero
JIOIMACTHBIX HACOCOB KoJIeca. FCOMCTpH'—ICCKI/I JOIIyCTHMas BbICOTA BCAChIBaAHM HACOCOB.
KapuTarus B Hacocax.
CoBmecTHas paboTa HACOCOB U CETH
C 5 Xapakrtepuctuka cetn. Pabouast Touka Hacoca. CoBMeleHre
3 OBMCCTHAS paboTd |y anaxreprcTHK Hacoca Ha oqHOM rpaduke. [TapaniensHas n
HAcOCOB 1 CCTH rmocJeioBaTeIbHas paboTa HaCOCOB ¢ OJMHAKOBBIMU U Pa3HBIMU
XapaKTePUCTHUKAMHU.
ITogoOue HacocoB, 00TOUKa paboyero Kojieca, peryJIMpoBaHue padoThI
[Tomo6ue HacocoB, HacocoB
4 06TOuKa paboyero I'eomeTprueckoe, KHHEMaTHYECKOE U TMHAMHYECKOE MOA001e HACOCOB.
KoJIeca, PeryJInpOBaHHe Koaddumuent 6sicTpoxognoctu. O6Touka padbouero kosneca. Paboune
paGoTHI HACOCOB oyt HacocoB. ITyck Hacoca B pa®oTy. KauecTBEHHBIN M KOJIMYECTBEHHBIN
CHOCOOBI peryanpoBaHusi pabOTHI HACOCOB.
BomonpoBoHbIe HACOCHBIE CTAHITUN
5 Bo0mpoBOIHbIE Kiaccudukanms HacoCHBIX cTaHIui. HacocHas ctaHIMs epBOro
HacocHble cTannuu | oabema. HacocHas cranuus Broporo noabema. Ilopsagok u ocooeHHOCTH
pacuera. OCHOBHOE 000PYI0BaHKE BOJAOIPOBOIHBIX HACOCHBIX CTAHIIUM.
Kananu3zaimoHHbIe HACOCHBIE CTAHITUH
6 KananusanuoHHbIe OcobeHHOoCTH pacyeTa U HOpMaTUBHBIE TPEOOBaHUS K KaHATM3AIIHOHHBIM
HacOCHBIE CTaHIIUU HACOCHBIM CTaHIMAM. CXeMBbI pasMEICHHUA HACOCHOT'O O60py210BaHI/I5{ B
MAaIIiHHOM 3aJie.
Hcrounnku BogoCcHAOKESHHS
5 W cCTOYHUKH [TonsiTre 0 BOm03a00pHBIX coopykeHusx. OCHOBHBIE TPeOOBAHUS K
BOJIOCHAOKEHMS HMCTOYHUKAM BOJIOCHAOKEHUS. XapaKTePUCTHKA TIOBEPXHOCTHBIX H
MMOA3EMHBIX HCTOYHUKOB BOJJOCHAOKEHHS
8 BomnozabopHsbie Bomno3abopHbie coopyKeHHUs U3 TOBEPXHOCTHBIX UCTOYHUKOB
COOPYKCHHS U3




Br16op mecrta cTBopa Bomo3abopa. Kimaccudukanusi, OCHOBHBIE THUITBI U

TIOBEPXHOCTHBIX CXEMbI BOJ103a00pOB U yCIIOBUS UX IpUMeHeHUs. Kareropuu Haie)KHOCTH
HCTOYHHUKOB 3260pa BOIBL.
Boz03a6opHsie Bomo3abopHbie coopykeHusi 6eperoBoro Tura
9 | coopyxenus Geperoporo | OnpeneneHne KOHCTPYKTUBHBIX Pa3MEPOB OEPEroBbIX BOJONPHEMHHUKOB.
THMA I'uapaBnuueckre pacyeThl OEPETOBBIX BO103a00POB
Bomo3abopHbie COOpyKEeHHsI pyCIIOBOTO THIIA
Bogo3a6opHbie YcnoBust mpuMEHEHUs PYCIOBBIX BO/103a00poB. KOHCTpyKTHBHAS cxeMa
10 | coopyxenus pyciooro |0€pEroBoro Kojozua pyciaoBoro Bogo3adopa. BogonpreMHuuky (OroioBkm)
THIA PYCIOBBIX B0J103a00poB. CamoTeuHbIe BOIOBOABI. [I[pOMBIBKA CAMOTEUHBIX
BOJIOBOJIOB.
PoI603aIIuTHEIE Pri6o3ammTHBIC yeTpoiicTBa. bops0a ¢ 1e10BBIMU TTOMEXaMH
11 | ycrpoiicta. Bopsba ¢ | KOHCTpyKIMM OCHOBHBIX PBIGO3arpaMTENbHbIX YCTPOUCTB. 3amura
JIEJOBBIMH IIOMEXaMi | BOJOTIPHEMHBIX OTBEPCTHI BOZ03a00POB OT 3aKyNOPKH LIYTOH
Bomo03a00pbl B 0COOBIX YCIIOBUSX
19 Bono3abops B ocoosix | KoBum. Bonozabopsr u3 pek ¢ HepocTarounoi riry6unoii. Boxosaboper us
YCIOBHAX ropHBIX pek. Bomgo3abopsl n3 Mmopeit. boprba ¢ 6moodpacranusMu Ha
BO03a00pax
B 5 BonozabopHbie coopyKeHHS U3 TT0I3€MHBIX HCTOYHHUKOB
13 07103a00pHBIC TpyOuaTsie OypoBbIe KOJIOAIBI (CKBaKHHBI). [IIaxTHBIE KOJIOIIIEI.
COOpPYKCHUIA U3 [NopuzonTanbHbie BO10COOPEL. JIydeBbie Bogo3abopsl. KoMOMHMpOBaHHBIC
TIOASCMHBIX MCTOTHUKOB | g4 11 53aG60ps1. KanTakn poIHHKOB.
3 . 30HBI CAHUTAPHOU OXPaHbI
14 OHBI CAaHUTAPHOU 30Ha HCTOYHMKA BOJOCHAOKeH . CaHUTapHO-3aIUTHAS 110JI0Ca

OXpaHbl

BOJOIIPOBOAHBIX COOPY)KGHHﬁ. CaHI/ITapHO'SaH_[I/ITHaH I10J10Ca BOAOBOJOB.

5.2. IlpakTudeckue 3aHsITHs

HaumenoBanue paznena

pJ:;’)H U TeMbI IPAKTHYECKHX HaumeHnoBanue u cosiep:kanre IpaKTHUECKUX 3aHATHI
3aHATHI
Bupl HacocHOT0 000pyI0BaHUS
1 Bupr HacocHoro N3yuenne KOHCTPYKIUH IEeHTPoOEKHBIX HacocoB Tuna K u tumna /1,
obopysoBaHus KaHaTU3allMOHHBIX HacOCOB. Bupl pabounx Kojiec HacOCOB.
XapakTepuCTUKH U XapakTepUCTUKHU M PEKUM PabOThI JIOMACTHBIX HACOCOB
2 PEKUM pabOTHI Pemenwue 3anay Ha onpesenenre napaMeTpoB paboThl Hacoca.
JIOIIACTHBIX HACOCOB
CoBmecTHas paboTa HACOCOB U CETH
3 Cosmecrras paboTa Pemrenue 3amau Ha moctpoeHue rpaduka paboThl HacOCa U CETH.
HAcocoB 1 ceTH [TocTpoenne xapakTepUCTHKHU MapasieIbHO YCTaHOBICHHBIX HACOCOB
[Tono6ue HacocoB, 00TOUKa pabouero Kojieca, peryaIupoBaHrue paboTh
ITogo6ue Hacocos, HACOCOB
4 06TOUKA PAOOIETO | pernerye sayau Ha pacueT KOXbDHIMERTA GHICTPOXOIHOCTH, Ha OGTOUKY
KoJeca, perytpoBatie | ,a6ouero xomeca. ITog6op 060pya0OBAaHHS 110 CBOAHOMY IpaduKy moneit
paboTHI HACOCOB HACOCOB.
BononpoBoiHbIE HACOCHBIE CTAHITUN
5 BOI[OHpOBOIIHLIC Pacuer HOTpe6HOFO Harmopa JJj11 HaCOCHBIX CTaHI_[I/Iﬁ IIEPBOro U BTOPOT'O
HACOCHBIE CTAHIIUH nogbemoB. [Tog6op HacocHoro 06opyaoBanus. [londop pacoHHBIX HacTe
158 apMaTprI JJIs1 BBIITOJIHCHU ST 06B$[3KI/I HACOCHBIX aneFaTOB.
Kananu3anuoHHBIC HACOCHBIE CTAHIIUN
6 Kananu3anuonHbie Pacuer nmotpeGHOTO Hamopa, moa00p KaHATM3aIMOHHBIX HacocoB. [logbop

HACOCHBIE CTAHIINHA

CbaCOHHBIX qacTe u apMaTyphbl AJId BBIIIOJITHCHUSA 00BSI3KM HACOCHBIX
arperaros.




Hcroynuku BongocHa0XeHUA

7 HcTouHnky Br16op ucrounnka BogocHa0xkenus. OcoOEHHOCTH MOBEPXHOCTHBIX U
BOZOCHAGXEHNS MO/I3EMHBIX HCTOYHHUKOB BOJOCHAOKEHUS
Bonozabopusie Bopno3abopHblie coopykeHHUs U3 MOBEPXHOCTHBIX UCTOYHUKOB
8 COOPYKECHUS U3 CocraBiieHre cXeMbl YCTPOHCTBA BOI03a00PHOI0 COOPYKEHHS U
MOBEPXHOCTHBIX orpezieNieHue TpeOOBaHUN K COOPYKEHUIO.
HMCTOYHUKOB
Boz03a6opHsie Bomo3abopHbie coopykeHus: 0eperoBoro Tuma
9 |coopysxenus Geperosoro | [ mapaBandeckuii pacuer BOK03a00pHOTO coopyxenus. Onpenenenue
THTIA pa3MepoB KOHCTPYKTHBHBIX DJIEMEHTOB BOJ103a00pa.
Bomno3abopHbie cOOpyKEeHHUS PYCIOBOTO THIIA
Bonosaboprrte IManpaBnuueckuii pacyeT Boj03ab0pHOTO coopyxkenus. OnpenencHue
10 | coopysenus pyciosoro pa3MepoB KOHCTPYKTUBHBIX 3JIEMEHTOB BOJOIIPHEMHOTO KOJIOAIA U
THia OTOJIOBKA.
PLIGO3aIHTHEIE Pri6o3amuTHBIE yeTpolicTBa. bopbOa ¢ Jie0BbIMH TOMEXaMu
11 | ycrpoiicta. bops6a ¢ | Opranusanus ppIOO3aINUTHI M 3AUIMTHI OT 3aKYNOPKH LIYTOH B PaMKax
JI€IOBBIMH TIOMEXaMy | IPOEKTa BOJ103a00PHOT0 COOPYKEHUS
Bom03a00pbI B 0COOBIX YCIIOBUSAX
12 Bonosabopet B 0co0bIX | ¢ogepmoctu MIPOSKTUPOBAHUS U PacyeTa BOJ03a00POB B 0COOBIX
YCIIOBUSX VCITOBHSX
Bomo3abopHbie coOpyKeHUS U3 TTOA3EMHBIX HCTOUHUKOB
Bogosatopuere Oco0eHHOCTH TPOSKTUPOBAHUS U PacyeTa BO03a00pOB U3 MOI3EMHBIX
13 COOPY)KCHHS U3 co P P P s P s
HMCTOYHUKOB
MOJI3EMHBIX UCTOYHHKOB
14 30HBI CaHI/ITapHOﬁ 30HEBI CaHHTapHOﬁ OXpPaHbI

OXpPaHbI

Onpenenenue rpaHul] 30H CAHUTAPHON OXPaHbI

5.3. CamocTosTenbHas paboTa 00y4aromXCs

Ne | HaumeHnoBaHue pazjaena .
ConeprxkaHne caMOCTOSITENLHON paboThI
pa3ll| JUCLUMIUIMHBI U TEMbI
B Bunel HacocHOro 000pyAOBaHUS
1 Hén’l HAaCOCHOTO N3yuyenne neKIMOHHOTO MaTepuaia. BellmoaHeHHe npoekTa
000pyNOBAHHA BOJ03a00PHBIX COOPYKEHHI
XapakTepUCTHKU U XapakTepUCTUKHU U PEKUM PabOTHI JIOMACTHBIX HACOCOB
2 PEXUM PabOTHI N3ydeHue neKIMoHHOTro Marepruaiia. BeinmoiHeHUE TpoeKTa
JIOTIACTHBIX HACOCOB | BOJI03a0OPHBIX COOPYKEHUH
C 5 CoBmecTHas paboTa HACOCOB U CETH
3 OBMECTHA paboTa N3ydeHue neKIMOHHOTO MaTepuaiia. BeimonHeHne npoekTa
HAcocoB 1 ceTH BOI03a00pHBIX COOPYKEHUI
[Too61e HAcOCOB, ITogoOue HacocoB, 00TOUKa pabouero Kojieca, peryJIMpoBaHue padOoThI
4 00Touka pabodero HacocoB
Koleca, peryanpopanue | VI3y4eHne ICKIMOHHOTO MaTepuana. BoironHeHne npoexra
paGoTHI HACOCOB BOI03a00PHBIX COOPYKEHUI
B BononpoBoiHbIe HACOCHBIE CTAHITUU
5 OZOTIPOBOHBIC N3ydeHue neKIMOHHOTO MaTepuaiia. BelmoiHeHne nmpoekTa
HACOCHBIC CTAHIMI | g4 1163a60pHBIX COOPYKEHHIT
6 Kanaiu3annoHHbIe KananuzannoHHbIC HACOCHBIC CTAHIIUH
HAaCOCHBIE CTaHIIUU I/I3y‘lCHI/IC JICKIIMOHHOI'O MaTcepuajia
5 WcTounuKn HcTOoYHMKH BOTOCHAOKEHUS
BOJIOCHAOKEHUS N3yuenue nexkunonnoro marepuana. Beimmoanenue KII
8 BonosaGoprbie Bomo3abopHbie coopykeHHs 13 TTOBEPXHOCTHBIX HCTOYHUKOB




COOPY)KEHHSI U3

N3yuenue nekuoHHoro marepuana. Bemmonnenue KII

MMOBEPXHOCTHBIX
HMCTOYHUKOB
BomozabopHsbie Bono3abopHbie coopykeHus OeperoBoro TUmna
9 |coopyxenus 6eperosoro | I3yuenue nexuuonnoro marepuaina. Bemonnenne KII
THIIA
Boio3zabopHbie Bo/103a00pHBIEC COOPYKEHHS PYCIOBOI'O THUIIA
10 | coopyxenus pyciosoro |H3yuenue nekunonnoro marepuana. Bemmonnenue KII
THUIIA
Pri0o3ammTHbBIC Pri6o3amuTHbIC yeTpoiicTBa. boprOa ¢ 1eJ0BhIMHU TOMEXaMu
11 | ycrpoiictBa. Boprba ¢ |M3yuenne nekunonnoro marepuana. Bemmonnenue KII
JIEJIOBBIMH TIOMEXaMU
12 B07103a60pBI B 0COOBIX Bo103a00pbl B 0COOBIX YCIOBHSIX
YCIIOBHUSIX N3yuyeHune TeKIMOHHOTO MaTepuasa
Bono3abopHbie COOpY)KEHHUS U3 TIOJI3EMHBIX UCTOYHUKOB
Bono3abopHubie s
YYEHHE JISKITMOHHOTO MaTepuasa
13 COOPY)KCHHS U3
MO3€MHBIX HCTOYHUKOB
14 30HBI CAHUTAPHOM 30HBI CAHUTAPHON OXPAHBI

OXpPaHbI

N3yuenue nekunonHoro matepuana. Beimonnenue KI1




6. MeToguveckne MaTepHAJIbI 1JIs1 CAMOCTOATEIbHON PadoThl 00yYaOIIUXCS M0 JUCHUIIMHE
(Moay110)
[IporpamMoi JUCHUIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JIEKLIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA
OCHOBHOW CHCTEMATU3UPOBAHHBIM MaTEPUA MO U3YUYEHUIO OUUCTKH MPUPOAHBIX BOJ, IPAKTUYECKUX
3aHSITHIA, TPENOIATAIOIINX 3aKPETUICHUE N3YYEHHOTO MaTeprasia U (POpMUPOBAHUE y 00YJAIOIINXCSI
HEOOXOAUMBIX 3HAHUM, YMEHUN U HABBIKOB 110 Pa3pabOTKe BOJOOYUCTHBIX KoMILIekcoB. Kpome Toro,
BaXHEHUIIIUM ATAIIOM U3Y4EHUs JUCIHUILTUHBI SBIISETCS CAMOCTOATEIbHAS padoTa 00yJaronuXxcs ¢
HCIIOJIb30BAHHUEM BCEX CPEICTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTHM.

B 00BbeM caMoCTOATENIbHOM PabOThI IO JUCHUIUIMHE BKIIOYACTCS CIIEIYIOIIee:

- U3YYEHHE TEOPETUUYECKUX BOIIPOCOB 10 BCEM TEMaM JIUCLUILIMHBI C UCIIOJIb30BAHUEM

PEKOMEHTyeMOM JIuTepaTyphbl U UHTEPHET-PECYPCOB;

- MOJIFOTOBKA K MPaKTUYECKUM 3aHSATHUSAM;
- BBIIIOJTHEHUE KYPCOBOT'O MPOEKTA;
- MOJIrOTOBKA K YK3aMEHY.

[Ipu mOArOTOBKE K MPAKTHUCCKUM 3aHATHSIM M B PaMKaX CaMOCTOSATEILHON paOOThI 110 U3YUCHHIO
JTUCITUTUIMHBI 00YYarOIIUMCsT HEOOXOTUMO:
- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUU MAaTEpHal U IOMOJHUTh €r0 ¢ YYETOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;
- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBbI CelaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;
- MIOJITOTOBUTH TEKCTOBYIO M TPaUUECKYIO YaCTh 110 BHITIOJJHEHHOMY KypPCOBOMY IIPOCKTY;
- OJATOTOBUTHCS K 3aIUTE KypCOBOTO MIPOCKTA;

- IOJrOTOBUTHCS K IPOMEXKYTOYHOM aTTECTALIUH.

7. OuleHOYHbIe MAaTEPHAJIBI /ISl MPOBEAEHUA TEKYIEero KOHTPOJIsSl YCIeBaeMOCTH ¥ MIPOMEKYTOYHOIM
arrecTauMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)
7.1. IlepeyeHb KOMIIETEHIIHI C YKa3aHUEM ITaroB UX (JOPMHUPOBAHUS B TIPOLIECCE OCBOCHUS TUCIUILTTHBI

Ko u HaumeHnoBaunue

Ne KoHTpospyembie pa3aeibl JUCITUTIIHHBI . Bun onenounoro
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETEHITHN
1 | Buasl HacocHOro 000pYyIOBaHUS I1K-2.7, I1K-3.2, I1K-3.4 VYcTHBIN onpoc
XapakTEPUCTUKH U PEKUM PaOOTHI YcTHBIN ontpoc
2 |HapaKich p p TK-2.7, TIK-3.2, TIK-3.4 poc,
JIOITACTHBIX HACOCOB BBITIOJTHEHHUE TTPOCKTA
YcTHBIN onrpoc
3 | CoBmecTHas paboTa HACOCOB U CETU I1K-2.7, 11K-3.2, TIK-3.4 poc,
BBITIOJTHEHHUE TTPOCKTA
II ue Ha B, 00TO4Ka pabouer THBIN OIT
4 0J1001e HAacoCoB, 00TOYKa paboyero T1K-2.7, [IK-3.2, [IK-3.4 Ve ompoc,
KoJIeca, peryJupoBaHue paboThl HACOCOB BBITIOJIHCHHE ITPOEKTA
VYcrHblit onpoc. 3ananue
110 Ha3HAYCHUIO PEIKUMA
5 | BogomnpoBogHbie HACOCHBIE CTAHIIUU I1K-2.7, I1K-3.2, T1K-3.4 paboThl HACOCOB
HACOCHOM CTaHIINH
BTOPOTO TIOITbeMa
6 |Kananm3annoHHbBIE HACOCHEIE CTAHIINH I1K-2.7, I11K-3.2, TIK-3.4 VYcTHbI onpoc
THBIN OIT
7 |WcTtouyHnUKM BOIOCHAOKCHHS I1K-2.7, TIK-3.2, TIK-3.4 ve orpoc,
BBITIOJIHCHHE ITPOEKTA
BoxozabopHsie coo €HUS U3 VYcTHBIH onmpoc
g | >OA03d00p Py TK-2.7, TIK-3.2, TIK-3.4 poc,
MTOBEPXHOCTHBIX UCTOYHHKOB BBITIOJTHEHHUE TTPOCKTA
Boxozabopuslie coo €HUsI OEperoBoro VYcTHBIH onmpoc
g | >OA03300p Py p TK-2.7, TIK-3.2, IK-3.4 poc,
THIIA BBITIOJTHEHHUE MTPOCKTA
Boxozabopuslie coo CHMUSI PYCIIOBOTO VYcTHEIN onpoc
10 |oOm03abop PYCHI PY TK-2.7, TIK-3.2, TIK-3.4 poc,

THIIA

BBIITIOJTHCHHUE IIPOCKTA




11 Pri6ozamuTHbBIE yeTpoiicTBa. boprba ¢ TK-2.7, TIK-3.2, TTK-3.4 VYerHbll onpoc,
JIEIOBBIMH TTOMEXaMU BBITIOJTHEHHUE MTPOCKTA

12 [Bomo3abophl B 0COOBIX yCIOBUSX I1K-2.7, TIK-3.2, TIK-3.4 YcTHBI# onpoc

13 Bomo3abopHbIe COOpYKEHUS U3 MOA3EMHBIX MIK-2.7, TIK-32, TIK-3.4 | Vernpiit onpoc
HUCTOYHHKOB

14 | 3oHbI caHUTApHON OXpaHbI [1K-2.7, I1K-3.2, I1K-3.4 YCTHEIA ompoc,

BBIITOJIHEHHUE MTPOEKTA
15 |Mnas xoHTakTHas paboTa I1K-2.7, I[1K-3.2, T1IK-3.4
16 |DOx3amen [1K-2.7, I[1K-3.2, T1K-3.4

7.2. TunoBble KOHTPOJIbHBIC 3a/IaHUSI UJIM UHBIE MaTePUAJIbl TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH,
HEOOXOIUMBIC JJIsI OIICHKU 3HAHWI, YMCHHUI U HABBIKOB ¥ (WJIH) OTBITa MPO(ECCHOHAIBHON JIEeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHN B MTPOIECCE OCBOCHUS TUCITUTUTHHBI

3ajaHus 1JIs MPOBEPKU c(hOPMUPOBAHHOCTH MHIMKATOPA JOCTHKeHnH KoMieteHuu [1K-2.7, TTK-
3.2, 1IK-3.4

Konrponbnas padota

Haznauenue pexxuma paboThl HACOCOB HACOCHOM CTaHIIUU 2-TO MOIbeMa.

(mpuoxxeHue)

TecroBoe 3ananue

1. YkaxuTe HeBepHOE yTBEPKICHUE

a) [Ipon3BOIUTENHHOCTS BAKYYMHBIX HACOCOB MOJOMPACTCS B TOM YHCIIE HCXOs U3 00beMa
MOJIOCTH BCACBIBAIOIIETO TPYOOmpoBoia (0T ype3a BOIbI 10 (iaHIia Hacoca).

0) BakyymHbIe HacOCHBIE arperaTsl IPeIyCMaTPUBAIOTCS KaK BCIIOMOTaTeIbHbBIE IIPU YCTAHOBKE
OCHOBHBIX HACOCOB MO/ 3aJIMB.

B) J[peHa)kHbIe HACOCHI HA HACOCHOM CTaHIIUU MPEAYCMATPUBAIOTCS, €CIIM HET BO3MOKHOCTH
OTBECTHU JPEHAXHBIE BOJIBI CAMOTEKOM.

r) PaccTosiHre Mex 1y HACOCHBIMHU arperaramu JOJKHO ObITh He MeHee 1000 mwm.

2. Kakast KOHCTpYKIMSI HACOCHOW CTAHIIMM B OCHOBHOM HCIIOJIb3YETCSI IPU YPOBHE IPYHTOBBIX BOJ
HIDKE T10J1a MAIIMHHOTO 3a1a’?

a) biounas

6) Kamepnas

B) C pa3aenpHbIMH pyHAaAMEHTaMU 110J1 000PYA0BAaHNE U CTPOUTEIbHBIE KOHCTPYKIIUU

3. YKaxuTe HEBEpHOE YTBEPKACHUE I KaHAJIN3allMOHHON HACOCHOM CTaHIUU:

a) Jlns 3aIIMThl HACOCOB OT 3aCOPEHMS B IPUEMHBIX pe3epByapax (JInbo mepes HUIMH) CleayeT
IIpelyCMaTpUBaTh YCTPONCTBA IS 3aJ€PKaHUS KPYITHBIX B3BEIIECHHBIX KOMIIOHEHTOB, TPAHCIIOPTUPYEMBIX
CTOYHBIMM BOJIaMH (PELIETKH Pa3IMYHbIX THUIOB, IPOLIEKHUBATENN, CETKU U T.I1.);

6) B KHC Heo6xon1uMo nNpuHyIUTEIbHOE IepeMEINBaHNe TTOCPEACTBOM IPHUMEHEHUS OTPYKHbIX
MEIAJIOK W/UIK TMOAaYH YacTH MepeKaunBaeMbIX CTOUHBIX BOJ B IPUEMHBIN pe3epByap;

B) 3ajiep)kaHHbIE H3MENbYEHHBIE 0TOPOCH MOTYT OBITH COpOIIEHBI 0OPaTHO B OTOK CTOYHBIX BOJI,
71100 00€3BOXKEHBI Ha COOTBETCTBYIOIIEM 000pYIOBAaHUHU M BHIBE3EHBI B TEPMETHUHBIX KOHTEIIHEpax Ha
CBAJIKY WU YTHJIN3ALUIO.

r) BeaceiBaroniie u HanopHble TPYOB! BBIOTHSIIOTCS U3 CTAIbHBIX MU aCOECTOLIEMEHTHBIX TPYO

1) BeacsiBaronuii TpyOOIpoBO COETUHSIOT C HACOCOM C IMTOMOIIBIO KOCOI0 EPEeX0Aa;

4. Yro takoe kodh umeHT ObICTPOXOTHOCTH?

a) YacroTta BpalieHus Jpyroro Hacoca BO BCEX AETasIX T€OMETPUUECKH MOJ00HOTO
paccMaTpuBaeMOMY, HO TaKUX pa3MepOB, IIPU KOTOPHIX, paboTasi B TOM K€ PeKMME C HaropoM 1 M, OH Jaet
nonauy 1 m3/c.

0) YacToTa BpallieHus JPyroro Hacoca BO BCEX JETASIX T€OMETPHUECKH MTOI00HOTO
paccMaTpuBaeMOMY, HO TaKUX pa3MepOB, MPH KOTOPHIX, pad0Tasi B TOM K€ PeKUME C HArmopoM 1 M, OH Jaer




nonagy 0,075 m3/c.
B) UacToTa BpameHus: JaHHOro Hacoca npu pacxone Q = 0,01 m3/c
r) Koaddunument nomygaemslit myTem aeneHus pacxoaa Hacoca (B M3/4) Ha Harmop (M)

5. Tpu Hacoca paboTaroT rmapauiesbHO U BMecTe nepekaunBaroT 99 ii/c. Kakoit pacxon Oyner B
CUCTEMeE IPH OTKIIOYCHHUH JBYX HACOCOB?

a) 33 /c

0) 38,9 /c

B) 36,6 51/c

r) 99 11/c

6. YKaXuTe MOJIE3HYI0 MOIITHOCTh Hacoca, mpu nepekauke Q=0,15 m3/C Boawl, ¢ HarmopoMm 20 M
a) 20 xBT;

0) 10 xBr;

B) 30 kBrT;

r) 17 xBr;

n) 3 kBT;

7. YKaxuTe TOMYCTUMYIO CKOPOCTb BTEKaHHUSI JIJIsl PEIIETOK OeperoBbIX BOA03a00pOB B BOJIOTOKAX
CO CKOPOCTSIMU TeueHus He cBbimie 0,4 M/C U B BOJIoeMax U COOIIOICHIH TPEOOBAaHUH PHIOO3aIUTHI:

a) 0,1 m/C

06) 0,2 m/c

B) 0,3 M/c

r) 1,0 m/C

n) 2,3 m/c

8. BepTukaibHbie BEIPaOOTKH ¢ OOJIBIIMMHE pa3MepamH mornepeuHoro ceueHus (1 — 3 m) u
OTHOCHUTEJILHO HEOOJIbII0M ri1youHoit (10 30 M), 3T0:

a) MIAXTHBIC KOJIOIIIBI

0) CKBaKUHBI

B) JIy4eBbI€ BOJ103200PHI

T') KanTaX pOJHUKA

9. IIpu KaKOM OCTaTOYHOM COJIEp’KaHUU XJIopa (MUHUMAJIBbHOE 3HAYEHHUE) B BOJIE MTPEKPAILAETCs
O6mooOpacTanue B0103a00PHBIX COOPYKEHU?

a) 0,1 mr/n

6) 0,2 mr/n

B) 0,3 mr/n

r) 0,4 mr/n

10. Kpu0 - ato

a) HE3aTOIUISIEMbI BOJIOTIPUEMHHUK OCTPOBHOTO THTIA

0) Tpy30mno1beMHOe 000PY/JOBaHNE HA HACOCHOM CTAHIUH C T/T1 10 5 T
B) THIT KaHAJIM3AIMOHHOTO Hacoca

T') THIT BOJOIPOBOTHOTO HAcOCa

1) GUIBTP CKBAKUHBI

7.3. CucreMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH MPOBEIECHUHN TEKYLIETO
KOHTPOJISI YCIIEBaEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- TIOJTHOE | TITyOOKOE YCBOCHHE OCHOBHOM M JIOMOJIHUTEIIbHOU JTUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBACT XOJ1 PEIICHHMS 3a/a4;

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO y4aCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi 1o TUCHUILIAHE (MOJIYITIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJILHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHB KYJIbTYpPbI HCTIOTHEHUS 3a/IaHUM;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIIaTh BHIBOIBI 0€3 CYIEeCTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOACTBOM IPENOJABATENS PEIIaTh CTAHIaPTHBIE 3a4a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMMe KOMITETCHITHH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX UICTOYHUKOB, PEKOMEHI0BAaHHBIX paboueil mporpaMmon mo
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IUMBIE IS OIICHKU 3HAHUI, YMEHUI 1 HaBBIKOB U (WJIM) OTBITA MPOdECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
[IpumepHBIE BOIIPOCHI

O 00 1N D = W IN —

. BomonomseMHubIie ycTpoiicTBa, Kiaccuukaius, KOHCTPYKTHBHBIE OCOOCHHOCTH
. [TapameTpsl HacocoB

. BeicoTa BcackIBaHUSI HACOCOB

. KaButanus B Hacocax

. Paboune xapakTeprcTHKy HACOCOB

. KOHCTpyKITHS ¥ IPUHIUTT TEWCTBUS IIEHTPOOCIKHBIX HACOCOB

. Bnustnue ¢opmel Jtommatok pabodero kKojieca Ha OCHOBHBIE TapaMeTPhI Hacoca

. 3aKoHBI TO100MsT — (HOPMYJIBI TIEpecyeTa

. Koaddunuent OpicTpoxoanocTu u 00Touka pabodero kojeca

10. XapakTepucTuka CETH U €€ OCHOBHBIE YPABHEHUS
11. CoBmecTHas paboTa Hacoca U ceTu. BiusHue mapaMeTpoB CETH Ha MOJIOKEHHUE pabodeid

TOYKH.

12. TTapannenbHasi paboTa HACOCOB C OIMHAKOBBIMU M PA3HBIMU XapaKTePUCTUKAMU

13. IlocnenoBaTenbHas paboTa HACOCOB € OJIMHAKOBBIMU U Pa3HBIMU XapaKTEPUCTHKAMU
14. PerynupoBanue paboThl HACOCOB

15. ITyck HacocoB B paboTy




16. Obmras xnaccudukaiys HacocoB

17. KoHcTpyK1us v pUHIUI AeiicTBUs Hacoca Thna K

18. KoHCTpyKIIUsS M TPUHIIAI ICHUCTBUS Hacoca Tuma [|

19. KoHcTpyKIus ¥ IPUHIUIT BUXPEBOTO HAacoca

20. KoHCTpyKIIMS U IPUHIIUIT JEHCTBUS BOJIOKOJIBIIEBOTO HAacoca

21. KOHCTPpYKIMS ¥ MPUHITAI ISHCTBUS OCEBBIX HACOCOB

22. KoHCTpyKIIMS U MIPUHIUIT JEHCTBUS CKBAXXUHHOTO HAacoca

23. KoHCTpYyKIUS ¥ PUHITUI IEHCTBUS MHOTOCTYIICHUATOTO IEHTPOOESIKHOTO Hacoca

24. KOoHCTpYyKIIMA U MPUHIUIT JEHCTBUS MOPIIHEBBIX HACOCOB

25. KoHCTpyKIIMs U IPUHIUIT JEHCTBUS CTPYHHBIX alnapaToB

26. MoHTax HacoCOB

27. PacueTr u mpoeKTUPOBaHUE HACOCHOM cTaHIuH |-ro moasema

28. Pacuer u nmpoekTupoBanue HacocHoi craniuu ll-ro mogpema

29. PacueT u mpoeKTUPOBAHKNE KaHATN3ALUMOHHON HACOCHON CTaHIIUU

30. I'py3onoibeMHbIE YCTPONCTBA HA HACOCHBIX CTAHIIUAX

31. DnekTpruueckas 4acTh HACOCHBIX CTaHITUN

32. Vcrounuku BojocHaOkeHust. O0mmas xapakrepuctuka. TpeOoBaHUS K UCTOYHUKAM
BO/IOCHA0KEHUSI.

33. Peku Kak HICTOYHUKH BOJIOCHAOKEeHMsI. PacXo/1bl 1 ypOBHM, HAHOCHI PEK, YCTOMYHUBOCTD
pycia, 3MMHUN PEXUM PEK.

34. YcnoBus 3a00pa BOJbI M3 TOBEPXHOCTHBIX HCTOYHUKOB. OCHOBHBIE (PAKTOPHI,
OTIpeieNIAoNIne YCIOBHs 3a00pa BOBIL.

35. Beibop mecra cTBOpa Bomo3abopa.

36. Knaccuduxanms Bo103a60pOB U3 MOBEPXHOCTHBIX UCTOYHUKOB. OCHOBHBIE TUIIBI
BO7103a00POB.

37. OcHOBHBIE CXEMbI OEPEroBhIX BOJ103a00POB U YCIOBHS UX MPUMEHEHUSI.

38. OCHOBHBIE CXEMBI PYCIOBBIX BOJI03a00POB U YCIOBUS UX MPUMEHEHUSI.

39. OcHOBHBIE CXeMbl KOMOMHHPOBAHHBIX BOJ103a00POB U YCIOBHS UX TPUMEHEHUS.

40. Kareropusi HaJie)KHOCTH TI0J]a4y BOJBI M CTENIEHb HAJIEKHOCTHU 3a00pa BOJIBL.

41. beperoBsie Bog03a00pbl. KOHCTPYKTHUBHBIE CXeMBI, 000pYAOBaHUE.

42. I'uapaBnudeckue pacyeTsl 0eperoBeIX Bo103a00poB. OnpeeneHrne OTMETOK YPOBHEH BOMBI U
Mocaaku OEperoBoro KOMoAIa.

43. PycnoBble B0103a00pbl. KOHCTPpYKTHBHBIE CXEMBI, 000pYIOBAHUE.

44. BononpueMHUKH PYCIOBBIX BOJI03a00POB.

45. CamoteuHble BO10BObL. [IpoMbIBKa CAMOTEUHBIX JIMHUM U BOJOIIPUEMHBIX OTBEPCTUM.

46. I'uapaBIudecKue pacyeThl pyclOBBIX B0103a00poB. OmpenenaeHne 0TMETOK YPOBHEH BOJIBI U
MOCaKH OTOJIOBKA U OEPEroBOT0 KOJIOIIA.

47. ObopynoBaHue BOg03a00poB. PemieTku, CeTKH TIIOCKKE U IEHTOYHBIE BPAIllaloIUECs.

48. ObopynoBaHue BoA03a00pOB. 3aTBOPHI BpEMEHHBIE U CTAI[HOHAPHBIE, KOIOHKHU YITPaBIICHUS
3aTBOPAMH, TUAPOIIEBATOPHI, TPY30M0IbEMHBIE YCTPOMCTBA.

49. 3ammTa BOJONPUEMHBIX OTBEPCTUI BOA03a00POB OT 3aKYMOPKH IITYTOM.

50. BoyionipreMHbIE€ KOBIIIH.

51. Perbo3amuTHbIe yCTPOCTBAa BOA03a00PHBIX COOPYKEHHI.

52. Bomo3abopsl Ha pekax ¢ HeIOCTATOYHBIMU TITyOMHAMH.

53. Bom0o3abopsl HAa TOPHBIX PEKax.

54. Bogo3abopsl U3 03ep.

55. Bomo3abops! u3 Bogoxpanuinil. bopbda ¢ GnoodpactaHusIMU Ha BOJ03a00pax.

56. Bomo3abopsl U3 MOpeH.

57. TlopsiAoK IPOEKTUPOBAHMSI BOJJ03a00POB M3 MOBEPXHOCTHBIX UCTOYHUKOB.

58. XapakTepucTUKa UCTOYHUKOB MOA3EMHBIX BO/I.

59. Bo10o3abops! U3 MOA3EMHBIX HCTOYHUKOB. TpyOuaThie KOIOIIBI (CKBaXKUHBI), YCTPOICTBO,
OCHOBHBIE 3JIEMEHTHI.

60. OMIBTPHI TPYOUATHIX KOJIOALEB.

61. O6opynoBaHHE M YCTPOMCTBO YCThS (OTOJIOBKA) TPYOUATHIX KOJIOAIIEB.

62. IllaxTHBIE KOJIOITEL.

63. T'opusoHTanbHBIE BOJOCOOPHI (BOA03a00PHI).



64. JIyueBbie BO103a00DBHI.

65. CoopyKeHus IJis KarTaka pogHUKOB.

66. ITlononHeHue 3a11acoB MOA3EMHBIX BOJI.

67. PacueTsl BO103a00pOB MOI3EMHBIX BO. PacdeT OIMHOYHBIX CKBAKHH B HAITOPHBIX
BOJIOHOCHBIX IJTaCTax.

68. PacueTsl BO03a00pOB NOJI36MHBIX BOJ. PacyeT OAMHOYHBIX CKBAXKHH B O€3HATIOPHBIX
BOJIOHOCHBIX TJTacTax.

69. Kpussie 3aBucumoctr Q = f (S) u yaenbHbIi 1e6uT TpyOUaThiX KOJOAIICB. Pacuer
B3aMMOJICUCTBYIOIINX CKBAKHH.

70. 30HBI CAHUTAPHOU OXPaHbl ICTOYHHUKOB BOJIOCHA0KEHUS M COOPYKEHUU BOJOIPOBOA
X03SIUCTBEHHO-TUTHEBOT0 Ha3HaueHus1. O0mue monoxenus. [ paHuIb 30H.

71. CanuTapHble MEPOIIPUATHS HA TEPPUTOPUU 30H CAHUTAPHON OXPAHBI.

7.4.2. TlpakTrueckue 3aaHus ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJaromuxcs

3amaHus A1 MPOBEPKU C(HhOPMUPOBAHHOCTH MHIUKATOPA JocTHKeHnH kKomrerennuu [1K-2.7, TTK-
3.2,[IK-3.4

3amauva 1.

Onpenenutb reOMETPUUECKU JOMYCTUMYIO BBICOTY YCTAHOBKH IIEHTPOOEKHOIO HAcoca
BO/103a00pHBIX COOpYKeHHUH, eciii pacxoy Boabl Q = 30 m3/4ac. [Tokazanue manomerpa Pm = 3,4 atwm,
[Toxazanue Bakyymmerpa PB = 350 mm. pT. ct. Ahgon = 5,5 M, J/IluameTtp BcachiBaroiero TpyoorpoBoia
paBen dBc = 150 mm. Co CTOpOHBI BCAChIBAHUS UMEETCSI OOPATHBIN KJIallaH ¢ CETKOM U OTBO/I.
Koadduruent rugpaBandeckoro TpeHuss NpuHATH paBHBIM A = 0,032,

3amaua 2.

[Tpown3BeieHO HCTIBITaHKE IIEHTPOOESIKHOTO Hacoca. Pacxon Bojbl coctarisier 30 m3/uac. [Tokazanue
manometpa Pm = 3,4 atm. [lokazanue Bakyymmerpa PB = 350 Mm. pT. cT. luameTp BCachIBaIOLIEro U
HAIIOPHOTO marpyoka paseH dsc = 125 mm, duam = 100 mm. Pa3HuIa OTMETOK MEX Iy BCACHIBAIOIINM U
HanopHbIM narpyokom Az =130 cm. HeoOxoaumo onpeieTuTh Harop U MOJIE3HYI0 MOIIIHOCTh Hacoca.

3agaya 3.

TpeOyeTcs onpeaenuTh TOTPEOHYIO MOIIIHOCTh HACOCHOTO arperara, epeKadyrBaroiero BoIy.
ITomaua nHacoca Q = 0,25 m3/c, cratnueckmii Hariop Her = 16,5 M. 'mapaBiandeckue moTepu Bo
BCachIBaIoOIIEM TpybompoBoe Hacoca cocTtaBistioT hee = 2,0 M. [ToTepu B HaOPHOM TPyOOITPOBOJIE Hacoca
coctapystrot haan = 30 m, K.IT.JI. Hacoca n = 0,86., K.IT. 1. snextpoasuraress n = 0,97.

3amaua 4.

Ornpenenuth MOTPEOHBIN HATIOP HACOCA, TTOJI00PAB TMaMETPhI BCACHIBAIOIIETO U HATIOPHOTO
BOZIOBOJIOB (110 1 HUTKE).

Bony HeoOxo1uMo mogaTh B BOJIOHATIOPHYO OarrHio ¢ pacxoaom 100 m/c.

L Bcac.Bog =35 ™

L man. Box = 2000 m

h crBona Gamau = 20 M

h 6aka=8 m

Zpe3=651m

Z Gamrau = 668 M

[ToTepu B HAaCOCHOM CTaHUUU NPUHATH 1,5 M

3anmayva 5.
HeoOxonumo onpenenuts ko3¢ duuneHT ObICTPOXOAHOCTH LIeHTpoOekHOTro Hacoca tumna K. Pacxoz
Q=100xa/c, P=4,5 krc/cm2, n = 1450 06/Mun

7.4.3. IlpuMepHbIe TEMBI KypCcOBOM paboThI (TpoeKTa) (MIPH HATUYNH )
[IpoexkTupoBanue 6eperoBoro Bojgo3abopa
[IpoexTrpoBaHue pycIOBOTO BO03a00pa



[IpoekTupoBaHre KOMOMHUPOBAHHOTO BO103a00pa

[Ipumedanue: Kaxa0My CTYICHTY BBIIACTCSl YHUKAIbHOE 3a1aHue. MIcXxoaHble TaHHbIE
pasmemaiorcs B LMS Moodle (https://moodle.spbgasu.ru/course/view.php?id=310)

7.5. Meronuveckne MaTepralibl, ONMPEICIISIONIIe IPOIeIyphl OLICHUBAHMS 3HAHUH, YMEHUH, HABBIKOB U
(MK oTbITa PO ECCUOHATBHON EATETLHOCTH, XapaKTePU3YIOIIUE ATAIbl (JOPMHUPOBAHUS KOMITCTEHITHIA
[Tpouienypa npoBeeHUS TPOMEKYTOUYHOM aTTECTAIIUU M TEKYIIIET0 KOHTPOJIS YCIEBAEMOCTH
perJIaMeHTHPYETCs JTOKAIbHBIM HOPMATUBHBIM aKTOM, OMPEACIISIONIAM OPSA0K OpraHUu3aIluy 1
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTaIlluu 00yJaroIIIXCsl.
[Tpouenypa oneHuBaHust GOPMUPOBAHUS KOMITETESHITUH P MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBesieHa B 1. 7.3. TUMOBBIE KOHTPOJBHBIC 3a/IJaHUS WIIM UHBIC MAaTePUAIIBl TEKYIIETO KOHTPOJIS
MPUBEJEHBI B 1. 7.2.
[TpomMexyTodHas aTTecTamus 1Mo AUCIUIUITMHE TPOBOAUTCS B (hOpME IK3aMeHa.

DK3aMeH MPOBOJUTCS B (opMe KOMIIBIOTEPHOTO TeCTUpOBaHus. TecTrupoBanue mpoBoautcs B LMS
Moodle (https://moodle.spbgasu.ru/course/view.php?id=310).

7.6. Kpurepun oreHuBaHuS cPOPMUPOBAHHOCTH KOMIIETCHIIUI TTPH IPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YDOBEHb OCBOCHMS U OLICHKA
Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «ymaoBiaeTBoputesibH | OLEHKA «XOpOLIO» OrieHKa «OTJIMYHO»
HOY o»
«HE 3a4TEHO» «3a4TEHOY»
VYpoBeHb ocBOeHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHHS
KOMITETCHIHT KOMITETCHIIH KOMITETCHIIH KOMITETCHIINH
«HEAOCTATOYHBIN. «IOPOTOBBIN». «IPOJBUHYTBIN. «BBICOKHIN.
Kommereniun He Kommerenmmn Kommerenun Kommerennun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOMIMPHEIE, 3HaHUs
YMEHHUsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHEIE,
Kputepnn chopMHUPOBAHbI 3HaHUU. YMeHUs HOCSIT _ | BeecTopoHiHe. Ymenus
O — (bparMeHTapHbI U pPEnpOIYKTUBHBIN YCHEIIHO
HOCSIT XapakTep, MIPUMEHSIOTCS K
pPENpOIYKTUBHBIN MPUMEHSIOTCS K PELIEHUIO KaK
Xapaxrep. PELICHUIO TUITOBBIX TUIIOBBIX, TaK U
JeMoHcTpupyeTcs 3a/laHUM. HECTaHJapTHBIX
HU3KUW YPOBEHb JleMoHCTpHUpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATEIbHOCTU JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPaKTUYECKOTO YPOBEHB BBICOKHI YPOBEHb
HaBbIKA. CaMOCTOSATENIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOTO BBICOKAsl aJJalITUBHOCTh
MPaKTUYECKOTrO MPaKTUYECKOr0 HaBbIKa

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl [ KOHTPOJIUPYEMOTrO | 3HAHUS MPOrPAMMHOTO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHEC 3a/IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIACTCS, €CIIU CpeIHee apudMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOoAMUYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHMILIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

Opnos E. B., Bono3abopHbie COOpYKEHHS U3 TTOBEPXHOCTHBIX HCTOYHUKOB,

1 [MockBa: MOCKOBCKHI TOCYapCTBEHHBIN CTPOUTENbHBIN YHUBepcuteT, Ob6C

ACB, 2013

https://www.iprbooks
hop.ru/19999.html

Kynnaunkas T. A., Marwomenko E. H., BonozabopHasie coopyxkeHus 1

2 HacocHas ctanius | mogséma, HoBocubupck: HoBocuOupckuii

rOCy/IapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBepcHuTeT (CuOCTpuH),
9bC ACB, 2019

https://www.iprbooks
hop.ru/107629.html

Kperxanosckuii A. H., Kocomamnosa U. A., Bogo3abopHbie coopyKeHUs,

3 |HoBocubupck: HoBocuOupckuii rocyrapCcTBEHHBIN apXUTEKTYPHO-

cTpouTenbHbIi yHUBepcuTeT (Cubetpun), 9bC ACB, 2014

http://www.iprbooksh
op.ru/68757.html

JlomoJHUTENbLHAA JJUTEPATYPA




yHuBepcuteta, 2018

Anukun 1O. B., [lapes H. C., Ymakona JI. 1., Akcenosa B. U1., Hacocel n
1 |HacocHbie crannmu, ExatepunOypr: U3parenbcTBo Y panbcKkoro

https://www.iprbooks
hop.ru/106427.html

2022

Moprynos K. I1., Hacocsl 1 HacocHsle cranmmu, Cankr-IlerepOypr: Jlansb,

https://e.lanbook.com
/book/254657

APXUTEKTYpHO-CTpouTEIbHbINM YHUBEpCcUTET, DBC ACB, 2017

Bacunwses B. M., ®enopos C. B., Kyapssues A. B., Hacocsl u HacoCHbIE
3 |cranmuu, Cankr-IlerepOypr: Cankr-IleTepOyprekuii rocynapcTBeHHBIN

https://www.iprbooks
hop.ru/80751.html

OOyuaromuecs U3 ynciia uHBAIHI0B U U1l ¢ OB3 oOecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSL.

8.2. IlepeueHn pecypcoB HHMOOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «HTEpHET», HEOOXOMMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

NudopmarnmonHo-crnpaBoyHas cuctema Koaeke

http://gasudata.lan.spbgasu.ru/docs/

Kypc "Hacocs! 1 Bo3ayxoayBHble ctaninud B Moodle

https://moodle.spbgasu.ru/course/view.p
hp?id=310

8.3. [lepeueHb COBpEMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DIEeKTPOHHBIN azipec pecypca

NudopmanmonHo-npaBoBast 6a3a nanHbix Kogekc

http://gasudata.lan.spbgasu.ru/d
ocs/

Cucrema aucranimonnoro ooyuenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMOTeUHas cucrema usnarenbersa "FOPAUT"

https://www.biblio-online.ru/

DIIEKTPOHHO-O0MOIMOTEeUHAas cucTeMa u3narenbera "' IPRsmart"

http://www.iprbookshop.ru/

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hayunas s;mekTpoHHas
o6ubamnorexa eELIBRARY.RU

ONeKTPOHHBIM (OHJ MPaBOBON U HOPMATUBHO-TEXHUUECKOMN
JIOKYMEHTAIUU B 00JIACTH CTPOUTENHCTBA U POCKTUPOBAHUS,
0€30MMacCHOCTH U OXpaHbl TPY/1a, JHEPIeTUKH U HedTerasa, npasa.

http://docs.cntd.ru

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTHH, UCIIOIB3YEMBIX MPU OCYILECTBICHUH 00pa30BaTEIbHOIO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MPOTrpaMMHOTO 00ecTieueHus

Crnioco6 pacrpocTpaHeHus

HaumeHnoBanue (JI1IEH3MOHHOE UJTU CBOOOTHO
pacrpocTpaHseMoe)
Ceptudukat Ne J1J1-19-00073 ot

Renga 23.05.19 1
NanoCAD Wnxenepusiii BIM Ceprudukart ¢ 14.09.2022
BIMvision CB0OOIHO pacIpoCTpaHsIEeMOe
LibreOffice CB0OOOIHO pacIpOCTPaHsIEMOE
Model Studio CS Jlunensus 1o 02.03.2024
CADLIib JInuensus no 02.03.2024

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI

CBCI[CHI/ISI 00 OCHAIlICHHOCTHU y‘-Ie6HBIX ay'IlI/ITopI/Iﬁ 1 IOMEIICHUN A1 CaMOCTOSTEIbHOM pa6OTBI

HaumeHnoBanue yueOHBIX ayJUTOPHUI U
MOMEIIEHUH TSl CAMOCTOSTENHLHOM PaboThI

OCHaIJ_IeHHOCTB O60py,Z[OBaHI/IeM N TCXHUYCCKUMHU

CpeAcTBaMU O00y4eHUs




50. ITomemenust AJ1si CaMOCTOSITEIIBHONU PabOThI

[Tomernenue a1 caMOCTOSTENHHON pabOTHI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemusiid 010K,
MOHHTOP, KJIABHATypa, MBIIIIb) C TIOJKITIOUYCHHUEM K
cetn «MHTepHET» M 0OECIIeYeHHEeM J0CTyIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIOI'ACY.

50. Y4eOHble ayTUTOPHH JIJIs1 TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJbTAIUH,
TEKYIIETr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KoMITIeKT MymbTHMETUHHOTO 000PYI0BAHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUNHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
yueOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
ceru CII6GI'ACY, Beixon B UHTEpHET

50. Y4eOHble ayTUTOPHH JIJIs1 TPOBEICHUS
JIEKI[MOHHBIX 3aHATHH

VYyebHas ayuTOpHs 1J1s1 TPOBEACHUS 3aHATUM
JIEKIIUOHHOI'O THUIA, KOMIUIEKT MYJIbTUMEIUMHOTO
obopymoBaHus (TIEPCOHATBLHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIN POEKTOP, SKPaH, ayIUOCUCTEMA),
JI0CKa, SKpaH, KOMILIEKT y4eOHOH Meben,
nojkiroueHrne Kk komneiorepaoi cetu CIIOIACY,
BbIX0J B MIHTEpHET

Jst uaBanuaoB u aun ¢ OB3 o0ecrieunBarOTCs CrielMaIbHbIE YCIOBHS IS MOTYUYCHUs
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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