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51.B.[1B.02.01 «<HoBble MH)XXEeHEepPHO-TEXHUYECKHUEe peLUeHUs OYUCTKU NMPUPOAHBIX U CTOYHBLIX BOA»
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A.K. CTpenkos, LOKTOp
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(®UO, cTeneHb, yyeHoe 3BaHue)

3aBenyowni Kadpenpow
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(PUO, cTeneHb, y4yeHoe 3BaHMe)
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(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HauMeHOBaHue MHAMKATOPA BO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMNeTeHLU UK KOMMNeTeHLU U
KOMMEeTeHU ! DOCTUXKEHUSA
KOMNEeTeHL M)
MpodeccmoHanbHbIE KOMMETEHL N
3HaTb HOPMATMBHO-
MK-2 CnocobHocTb | MK-2.1 Beibop 1 cpaBHEHUE P
y TEXHUYEeCKNe OOKYMEHTHI,
BbIMNOJIHATb NMPOEKTHbIX PELLUEHNA CUCTEM
0b60CHOBaHMe BOAOCHabXXeHnsa n ycTaHas/BaloLLIne
He TpeboBaHUS K pacieTHOMY
NMPOEKTHbIX BOZOOTBEIEHNS,
npeaycMoTpeHo y 060CHOBaHMNIO MPOEKTHbIX
peweHnn cuctem | obecneymBatoLLnx

BOOOCHAOXXeHNA u
BOLOOTBEeHUs

BbIMNOJIHEHNE TpeﬁoBaHI/IIZ
TeXHN4YeCKoro 3agaHunA

peLleHN CUCTEM
BOJOCHabXeHNsA 1
BOJOOTBEAEHMNS

3HaTb HOPMATWBHbIE
LOKYMEHTHI,
yCTaHaB/MBatoLWwme
TpeboBaHUS K MOArOTOBKE
TEKCTOBOW YaCTW NPOEKTHOM
OOKYMeHTauum cucTem
BOAOCHabXeHNA n
BOLOOTBELEHMUA

MK-2.2 BbinonHeHne
rMapaB/MYeCcKoro pacyeTa
00BEKTOB CUCTEM
BOAOCHabXXeHNsa n
BOJ0OTBEEHMS

YMeTb BbINOJIHATh
rnapaBanMyeckne pacyeThbl
00BbEeKTOB CUCTEM
BOAOCHabXXeHNA n
BOL00TBEAeHNs

YMeTb Npon3BOaANTL BbIGOP 1
CpaBHEHME MNPOEKTHbIX
PELLUEHNI CUCTEM
BOAOCHabXeHNA n
BOJIO0TBEEHNS,
obecneymBatoLLmX
BbIMOJIHEHNE TpeboBaHMM
TEXHNYECKOro 3agaHus

MK-2.3 BbinosnHeHne
pacyeToOB TEXHOJIOTNYECKNX
napameTpoB paboThl
00BEKTOB CMCTEM
BOJOCHabXeHunsa n
BOJ0OTBEEHMS

BnageTb METOANKON
CpaBHEHUS MPOEKTHbIX
peLleHnin CUCTEM
BOJOCHabXXeHnsa n
BOJO0TBEdEHNS,
obecneymBatoLLnX
BbIMNOJIHEHNE TpeboBaHMN
TEXHMYECKOro 3aJaHuns

YMeTb BbIMOMHATbL PACYeThI
TEeXHON0r N4eCcKnx
napameTpoB paboThl
06BEKTOB CUCTEM
BOAOCHABXeHNS 1
BOLOOTBEEHMS




2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTtesibHOM NPOrpaMmbi

MecTo AMCUMNANHBLE (MOAYNs) B CTPYKType 06pa3oBaTeNbHOM NporpamMMbl: 4acTb, (popMmupyemasn
y4yacTHMKaMu obpa3oBaTesibHbIX OTHOLLEHUN

Kopn
KOMI
eTeH

Lun

MpepwecTsylowmne
AUCLUMJIUHDI

napanneano OoCBauBaeMble
AUCUUNJIUHDbI

nocnenylou.me AUCUUNJINHBI

MK-2

ABTOMaTM3aUNSA CUCTEM
BOJOCHabOXeHNs 1
BOJI00TBeeHNs; BogooTBeaeHne
N 04UCTKa CTOYHbIX BOA;
BopocHabxeHue;
BonocHab)xeHne npoMbILLIEHHbIX
npeanpuaTui; Fmaponorus;
MHorosapuaHTHoe
NPOEKTMPOBaHNE BOOOMPOBOAHON
ceTn Ha 3BM; MogenumposaHue
TEXHONI0rMYeCKnX NpoL,eccos
OYUCTKMN CTOYHbIX BOA,;
HageXxHoCTb CUCTEM
BOAOCHAbGXeHNS 1
BOOOOTBELeHMNs; HacoCHble 1
BO34YXOAYBHbIE CTaHLMW;
[paKTUKO-OPNEHTUPOBAHHbIN
npoekT; MNMpuknagHasa xumus n
3K0J1I0rns rugpocdepsi;
CaHuTapHoO-TexHn4eckoe
obopypaoBaHue 3aaHuin; Coop u
nepepaboTka TBepAblIX ObITOBbIX
0TX0n0B; TennotexHuka; Pn3nko-
XUMMYECKNe MeToAbl O4UCTKN
NPUPOLHBLIX U CTOYHBIX BOL;
XvMusa 1 Mukpobronorns Boabl

BopooTsoasLime cucTemsl
NPOMbILLSIEHHbIX NPEeANPUATUI;
KomniekcHoe Mcnosib30BaHme
BOZHbIX PECYPCOB;
MoaenmpoBaHue n oNTUMK3aLmns
TeppUTOpUaJIbHbIX CUCTEM
BoAooTBeLeHUs; ObpaboTka
0CafKOB MPUPOIHBIX U CTOYHbIX
Bof; MNMpakTuko-
OPVEHTUPOBAHHbIN MPOEKT

Bbibop n obocHoBaHMe
TEXHOOr NN O4YUCTKIN NPUPOSHBIX
M CTOYHbIX BOA; 3alimTa OT
KOPPO3UW COOPYXKEHUN
BOLOCHabXeHus 1
BOLOOTBELEHUS; MOHUTOPUHI
COCTOSIHWUS BOAHOWN Cpenbl 1
3KOSIOMNYECKUA ayauT;
lMoaroToBska K npouenype
3alUThl 1 3aLUMUTa BbIMYCKHOW
KBanugrKaLnoHHom paboThl;
Mpou3BoACTBEHHAsA NpaKTMKa:
npeaaunsioMHas npakTuka

3. O6beM aucumnnamHbl (MOoaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4yeCKUX 4acoB, BbifesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenopaBateneM (No BMAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYIO paboTy

obyualowmxcs
Bcero yacos 3 cemectp
yacos /
. [ 4acoB B
Bup yuebHon paboTbl o 4acoB B
31eKTPOHHOM -
dbopme 31IeKTPOHHOM
¢popme
AynuTopHas KOHTaKTHas pabota (Bcero), 8 8
B TOM 4ucne:
MpakTuyeckne 3aHATUS 8 8
BHeayauTOpHas KOHTaKkTHas paborta, KCP 3 3
WToro: yac 108 108
WTtoro: 3.e. 3 3

4. CopepiXaHue auCUUNIUHBLI (MOAyYNsA), CTPYKTYPUpPOBaHHOE MO TeMaM (pa3spaenam),




C YKa3aHueM OTBeAe€HHOro Ha HUX KoJiniecCTtBa akageMnieCKkux 4acos u BuooB

y4eOHbIX 3aHATUN

Bupbl yuebHOM
HarpysKu u ux

No
HauMeHoBaHMWe pa3gena AUCLUNAMHBI TPYAOEMKOCTb, Hachl
paspena
n3 | np|n3|cpc|Beere
YyacoB
1 CoBpeMeHHble TEXHOJIOMMN OYUCTKIN CTOYHbIX BOA, 0] 0] 8| 26 34
2 MembpaHHble TEXHONOM NN 01 0] 0| 21 21
3 CoBpeMeHHble TEXHOJIOMMN BOAOMOLIOTOBKM 01 0] 0| 16 16
4 CoBpeMeHHOe HacocHoe obopyaoBaHue 01 0] 0| 16 16
5 MporpamMmmHoe obecrneveHmne B 061acT BOAOCHabXeHNS 1 ololo 9 9
BOJ00TBEEHNS
6 MpoBeaeHne NccaefoBaHUn N0 O4UCTKE NPUPOAHBIX N CTOYHBIX ololo 9 9
BOL,
KCP| 0] 0] O 0 3
Wtoro| O | O | 8 | 97 108
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
YyebHble 3aHATUS HE peasnu3yoTCs.
4.2 Copep>xaHue nabopaTopHbiX 3aHATUN
YyebHble 3aHATUS HE peasu3yoTCs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
Konunuyectso
Ne HanMeHoBaHMe Tema Copep>kaHue NPaKTUYECKOro 3aHATUA yacos /
NpaKTU4ecKoro (NnepeyeHb ONAAKTUYECKUX EOUHNLL: 4acoB B
3aHATUA paspena .
3aHATUA paccMaTPUBAEMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
¢dhopme
9 cemecTp
CoBpeMEeHHbIe peLleTKn, Apobunku,
MeCKOJIOBKW, KOMOUHNPOBAHHbIE
YCTaHOBKU MEXaHNYECKOM 04YNCTKM
CoBpemeHHoOe
CoBpeMeHHbIe 0BOpyHOBAHNE CTOYHbIX BoA. CoBEpLIEHCTBOBaHME
1 TEXHOM0rnn Mexannyeckon | KOHCTRYKUNiA 1 obopynoBaHus 5
0YNCTKMU OUNCTK OTCTONHNKOB. COBPEMEHHOE
CTOYHbIX BOA, obopynoBaHue peareHTHoM 06paboTkuy,
CTOYHbIX BOA
N0TALMOHHbIE YCTAHOBKM, TUMbI U
KOHCTPYKLUKN YCTAaHOBOK 06EBOXMNBAHNSA
0cafko




CoBpeMeHHble
CoBpeMeHHble .
TEXHO0r K TexHonorum 6rnonorn4eckom 0YNCTKN
TEXHOM0rnm y
2 OUNCTKY 6ronornyeckom | CToYHbIX BOA C ryboKnM yaaneHnem 2
04YNCTKMN asoTa
CTOYHbIX BOA
CTOYHbIX BOA
CoBpeMeHHble
CoBpeMeHHbIe o
TEXHO0rnm TexHon0rum 6rnoaorn4ecKom 0YNCTKM
TEXHOI0r K y
3 OYNCTKY 61oNorMYeckon | CToYHbIX BOA C rnyboKMM yaaneHnem 2
04YNCTKM occopa 1 aungodmrKkaumen
CTOYHbIX BOA (poccpop unaogpukay
CTOYHbIX BOA
CoBpeMeHHble MoHATUE «HaWUyyLLne OOCTYMHbIE
Haunny4wne
TEXHOI0r K TEXHONOr N> U UX MPUMEHEHME MPW
4 LOCTYMHble 9 2
04YNCTKM NPOEKTMPOBAHUN COOPYXKEHUN OHNCTKM
TEXHO0r K
CTOYHbIX BOA CTOYHbIX BOJ
NToro 3a cemecTp: 8
Wtoro: 8
4.4. Copep>XaHue CaMOCTOATEIbHOU PaboThbl
Bun Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue - paboTbi KonuyectBo
caMoCToATEes/IbHOMU
paspena 260Thi (mepeyeHb ONAAKTUYECKUX €ANHULL: Yyacos
P paccMaTprBaeMbIX NOATEM, BOMPOCOB)
9 cemecTp
CoBpeMeHHble TEXHOSI0r UK
MeXaHWN4YeCcKom, XMMUYEeCKOn, PU3NKo-
XUMUYECKON, BUONOrNYECKOM 0YNCTKN
CTOYHbIX BoA. CoBpeMeHHoe
TexHosiornyeckoe obopyaoBaHma ons
COOPYXXEHUIN OYUCTKM CTOYHBIX BOA:
CoBpeMeHHble
camocTosTeNbHoe | obpa3oBaTenn NOTOKA, a3paTopsl,
TEXHOJIOM NN OYUCTKM 26
CTOUHBIX BOA n3yvyeHue Tem Mewanku, YO-obe3zzapaxunBaHue.
CoBpeMeHHble YCTaHOBKM LO0YUCTKN
CTO4YHbIX BoA. HoBble pewweHns B o6nactu
peryanpoBaHna NOBEPXHOCTHbIX CTOYHbIX
BoA. COBpeEMEHHbLIN MoAX0A K
aBTOMATM3aL MM COOPYXKEHUN OHUCTKM
CTOYHbIX BOA.
duabTpaUns Yepes NoaynpoHnLaeMble
neperopofku. Knaccngpumkaums n
napameTpbl bapomemMbpaHHbIX
npoueccos. Knaccnpukaumnsa membpaH.
MeMbpaHHbIe camocTosTeSIbHOe boLl (pukau P
06nacTv NpUMEHEHUs NPU OYNCTKE 21
TEXHOJIOT UK n3yyeHne Tem
NPUPOLHLIX U CTOYHbIX BOA,.
TexHonornyeckne cxeMbl yCTaHOBOK C
ncnosb3oBaHneM MmembpaH B 06n1acTu
OYUCTKM MPUPOLOHbLIX N CTOYHbIX BOA,
TexHoornmM NoAroTOBKM BOAbI MULLEBLIX
npeanpuaTuin. NMpon3soacTeo
CoBpeMeHHble PEANp P A
camocTosiTeNbHOe | ByTMAMPOBAHHON BOAbI. YCTAHOBKM
TexHonormm 16
n3yvyeHne Tem obe3xenesnBaHus, ymsr4yeHus,
BOAOMNOArOTOBKM

COBPEMEHHbIE 3arpy3Ki GUILTPOB 1
CMOJIbI.




HacocHoe obopypoBaHue s
BOAOCHab>XeHns. YCTaHOBKM MOBLILLEHNS
CoBpeMeHHoe
HaCOCHOe camocTosATenbHoe | paBneHus. HacocHoe obopynoBaHue ons 16
n3yyeHne Tem BOA4OOTBeAeHMA. MNorpy>xHas HaCoCHas
obopynoBaHue
TexHnKa. KOMNieKTHble HAaCOCHbIEe
cTaHuun.
MporpaMmMHoe
MporpamMmbl Nogb6opa HaCOCHOro
obecneyeHne B
0BNaCTH camocTosTeNnbHoe | obopynoBaHus. MNporpammel 9
N3y4yeHune TeM MOAENMPOBaHNS MPOLLECCOB OYNCTKM
BOAOCHabXXeHNs 1
CTOYHbIX BOA,.
BOAOOTBEEHMSA
MpoBeneHne OcobeHHOCTU NpoBeAEHNS
nccnenoBaHUn no camocTosATeNlbHoe | uccnegosaHun. CoctaB/ieHne oT4eTa 0 9
0YNCTKE MPUPOLOHbLIX U | NU3yYeHMe TEM NpoBeAeHNN NCCAeaoBaHNA TEXHOIOM I
CTOYHbIX BOA, OYUCTKM NPUPOAHBIX N CTOYHbIX BOA,.
WToro 3a cemecTp: 97
UToro: 97

5. NMepevyeHb y4eOHOM nuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no
AucuunnuHe (Mmopynio)

Pecypc HTb
Ne bubnuorpacduyeckoe onucaHume CamrTy
n/n P (3BC CamITY,
IPRbooks n 1.4.)
OcHoBHasa nnTepaTypa
PacyeT aspoTEHKOB AN O4YUCTKU FOPOLACKUX CTOYHBIX BOA OT BMOreHHbIX
3JIEMEHTOB : MeToAMYecKme yKasaHusa / CamapCKuin rocyLapCTBEHHbIN
1 TexHNYyeckun yHneepcnteT, CaMapCKuii rocyapCTBEHHbIN apXUTEKTYPHO- DNEKTPOHHBIN
CTPOUTENbHBIN yHUBEPCUTET, BogocHabxeHne n BogooTeeneHme; cocT.: C. pecypc

B. CtenaHos, A. K. Ctpenkos, O. C. ConkuHa.- Camapa, 2016.- 30 c..-
Pexxum poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4313

Pabumnkos, b.E. CoBpeMeHHbIE METObl MOATOTOBKM BOAbI A5
2 | npombiwneHHoro 1 6uIToBOro ncnonb3osaHus / b. E. Pabyukos.- M., Oelln .
npuHT, 2004.- 326 C. Pecyp

DNEKTPOHHbIN

CtenaHos, Cepreit Banepuesny PacyeT aspoTEHKOB A1t OYUCTKM
FOPOJMICKMX CTOYHBIX BOA OT BMOreHHbIX 3/1IEMEHTOB : METO[I. YKa3aHus

3 | [9nekTpoHHbIN pecypc] / Camap. roc. TexH. YH-T (CaMI'TY), ApXUTEKTYP.- SN1EKTPOHHbIN

CTPOMUT. NH-T, Kadh. BogoCcHabxeHuns n BogooTeeaeHus .- .- Camapa, ACU pecypc
CamI'TY, 2016.- 1 3neKTpoH. onT. Anck. (CD)

4 XeHue, M. O4yncTka CTOYHBIX BOA : buonor.n xum.npoueccel:Nep.c aHra. / DNEKTPOHHbIN
M.XeHue,M.Apmoac,.J19-Kyp-AHceH,3.ApeaH.- M., Mup, 2006.- 480 c. pecypc

JlononHuTenbHas nuTepaTtypa

BopoHos, H0.B. BogooTBeaeHme 1 04MCTKa CTOYHBIX BOA, : y4eb. / HO. B.
5 | BopoHoB .- 5-e u3g., nepepab. n gon..- M., 134-8o Accou.CTpouT.By30B, acvDC
2009.- 760 c. pecyp

INEeKTPOHHbIN

HocTyn obyyvatowmxcs Kk AP HTb CamI'TY (elib.samgtu.ru) ocyuecTsnsercs nocpeacTBOM 3/1EKTPOHHOM
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcMTeTa U caTa HTB Caml TY no nornHy u naposnto.



6. NepevyeHb MHPOPMALMOHHBLIX TEXHONIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUM
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

OpraHunsoBaHo B3anMopgencTeme obyyatoLlerocs n npenogaBatens ¢ UCMOJIb30BAaHNEM 3/1€KTPOHHOW
NH-hopMaLMoHHON obpa3oBaTeNibHOM Cpedbl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussoguTtensb
n/n pacnpocTpaHeHus
1 Mporpammbl nogbopa HacocoB WinCAPS 7.90.20 RU, | Grundfos CeobogaHo
ABSEL PRO 1.7.1 (OTevyecTBEHHbIN) pacrnpocTpaHaeMoe
2 | Biowin Envirosim JInueH3noHHoe
(3apybexHblii) H
3 | Microsoft Office CLUA (3apybexHbinn) | JlnueH3snoHHoe

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTu «MHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHHOPMALLMOHHO-CMPABO4YHbIX CUCTEM

No

n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna

YNC POCCUA - YHuBepcuTeTCKad Pecypcbl OTKpbITOro

1 NHopMaLmoHHaa cunctema POCCUA http://www.cir.ru/index.jsp JocTyna
Poccuinckune 6asbl

2 | eLIBRARY.ru http://www.eLIBRARY.ru/ flaHHbIX
OrpaHnYeHHOro

foctyna

Poccuiickne 6asbl
OaHHbIX
OrpaHnyYeHHOro
focTyna

3 | 9nekTpoHHO-6nbnnoTeyHas cuctema IPRbooks | http://www.iprbookshop.ru/

8. OnucaHue MaTepuanbHO-TeXHU4Yeckou 6a3bl, HeoOxoauMoON ona OCyL,eCcTB/IeHUs
obpa3zoBaTenbHOro npouecca No AucuunanHe (Mopynio)

MpakTuyeckue 3aHATUA

AyonTtopun AN NPakTUYECKUX 3aHATUN YKOMMNJEKTOBaAHbl CNeunannm3npoBaHHon Mebenbio u
TEXHUYECKMMN CpeacTBaMy obyyeHumsa (MpoekTop, 3KpaH,
KOMMbIOTEP/HOYTOYK).

CamocToaTenbHan paboTta

MomelleHNs 4N CaMOCTOSATENIbHOW PaboThbl OCHALLEHbI KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NOAK/IYEHNS K ceTU «HTepHeT» 1 AOCTYNOM K 3/IeKTPOHHOW
NH(opMaLnoHHO-06pa3oBaTenbHOM cpeae CamlITY:
- yuTanbHbIn 3a0 HTB Caml'TY (aya. 200 kopnyc Ne8; aya. 125 kopnyc Ne 1; aya. 41, 31, 34, 35 naBHbIn Kopnyc
6ubnnoteku; ayn. 83a, 414, 416, 0209 12 kopnyc; aya. 401 kopnyc Ne10).

9. MeToauyeckue MaTepuanbl

MeToan4yeckmne pekoMeHaaLmMm npy NoaroToBke n paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTuyeckme 3aHATUS Mo AMCLUUMNIMHE NPOBOAATCS B LENAX BbipabOTKU MPaKTUYECKMX YMEHUIN U
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npnobpeTeHns HaBbIKOB B peLleHN NPpohecCUoHanbHbIX 3ajay.
PekoMeHAayeTCs cnenytollas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJ/JeHNe C MJaHOM MPAaKTUYECKOro 3aHATUSA, KOTOPbLIA OTpakaeT COAepXaHue
NpennoXKeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHue peKOMeHAO0BaHHOW NuTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATNS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWR, 3a4a4 1 4p.

MoaroToBka oby4atowWwerocs K NpakTUYECKOMY 3aHSATUIO MPON3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPakKTUYECKUX 3aHATUIA U (MNK) Nekuunin. B npouecce NogroTOBKU K MpPakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe peKOMeHL0BaHHOM
NUTEepaTypsbl.

PaboTa CTyAEeHTOB BO BPeMS MPaKTUYECKOr0 3aHATUS OCYLLECTBASETCA Ha OCHOBE 3a[aHUiA, KOTOpbIE
BblAalOTCA 06y‘-la}OLLI,VIMCFI B Ha4dasie nnu BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE y4acTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoOuTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX NMpobnem, ymMeTb HaXxOAWUTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMaHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensTb NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPakTUYeCKUX 3aHATUAX oby4valowmecs LOJHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpaM uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie U
WHAVBUAYANbHbIE. B 3aBUCUMOCTY OT CIOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenen 3aHaTus, obLien NnoaroToBKM
obyyawmxca npenogaBaTeslb MOXET NOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns nam nepsoe OencTBue,
nnn ykasaTb obllee HanpaBieHne paccyxaeHuin. MonyyeHHble pe3yabTaTbl 06CYXAAOTCA C MO3ULUA UX
a[EeKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLLUN.

MeTogn4yeckme pekoMeHgaUnmM Mo BbIMOJHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHuszaumnsa camocToAaTenbHOW paboThl 06y4YalOWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOLb
OBJlafl€HMNA 3HaHWAMMW, pa3BUTME TBOpPYECKMX cnocobHocCcTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00Y4YeHWIO C y4eTOM NOTPeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocTosATenbHas paboTa ¢ yyebHuKamu, y4ebHbiMK NocobusaMm, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmn Nepuoanyeckux n3gaHnin n MHTepHeTa aBnseTca Hanbonee ahheKTUBHLIM METOLOM MOJTYHEHNA
LOMONIHUTENbHbIX 3HAHWUIA, MNO3BONAET 3HAYUTEIbHO aKTUBM3UPOBATHL MPOLLECC OBAAAEHUS UHGOpMaLnen,
crnocobecTByeT 6onee rnyboKOMy YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4aeMon TeMe
HeobX0AMMO Bbly4MTb HAaM3yCTb M BHECTWU B F10CCapuUin, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havasa
N3y4YeHns Kypca.

CamocTosiTeNbHas paboTa peanmsyeTcs:

® HenocpeaCTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NIeKUUsX, NPakKTUYECKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYNbTaLMax No y4ebHbIM BOMpPOCaM, B XO04€e TBOPYECKUX KOHTAKTOB, NMpW JMKBUAALAN
3a[l0/DKEHHOCTEN, NPV BbIMOJHEHUN NHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B 6ubnMoTeKe, OoMa, Ha Kadenpe npu BbIMONHEHWN 0ByYalOWMMCS YHEOHbIX U NPaKTUYECKMX
3ajav.

ODDHEKTUBHLIM CPEeACTBOM OCYLLECTBAEHUS 0by4YaloWMMCs CaMOCTOATENbHON paboThl sBASETCA
3JIEeKTPOHHas UHGopMaLnoHHO-06pa3oBaTeNbHaa cpefa yHuBepcuTeTa, KoTopas obecnevymBaeT AOCTYN K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUUNAUH (MOLYyNen), NPakTUK, K W3AaHUAM 31eKTPOHHbIX
61bNNOoTEYHbIX CUCTEM,

10. POHA OLEHOYHbIX CPeACTB NO AucuunnauHe (Moaynio)

QoHA OLLEHOYHbIX CPeACTB NpencTaBsieH B npunoxeHnn Ne 1.

10



MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

561.B.1B.02.01 «HoBble NH)XXEHEePHO-TEXHUYECKNE
PELUEHNS OYNCTKM NPUPOLHBIX U CTOYHbIX BOA»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.B.[1B.02.01 «<HoBble MH)XXeHEepHO-TeXHUYEeCK1e peLueHUA OYUCTKMN NPUPOOHBIX U CTOYHbIX BOA>»

Kopn v HanpaBJsieHue noaroToBKu 08.03.01 CTpOI/ITEJ'IbCTBO

(cneumanbHOCTDb)

HanpaBneHHocTb (npocdunb) BonocHabxeHwve n BofooTBeaeHue
Ksanudukauus Bbakanasp

dopMa obyueHus O4yHO-3a04Has

Fop Havyana NOAroToBKU 2022

(DaKyaneT NHXEHEPHbIX CUCTEM U

WHCTUTYT / dpakynbTeT npupogooxpaHHoro ctpontensctea (PUCMOC)

Beinyckaowas kadepnpa Kadenpa "BogocHabxeHue n BogooTeegeHune"
Kadeppa-paspabotuuk Kadenpa "BogocHabxxeHune 1 BogooTBefeHMe"
06beM OUCUUMJINHLI, Y. / 3.e. 108/3

dopmMa KOHTpONA (NpoMeXXyToyHas

3aveT
aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HauMeHOBaHue MHAMKATOPA BO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMNeTeHLU UK KOMMNeTeHLU U
KOMMEeTeHU ! DOCTUXKEHUSA
KOMNEeTeHL M)
MpodeccmoHanbHbIE KOMMETEHL N
3HaTb HOPMATMBHO-
MK-2 CnocobHocTb | MK-2.1 Beibop 1 cpaBHEHUE P
y TEXHUYEeCKNe OOKYMEHTHI,
BbIMNOJIHATb NMPOEKTHbIX PELLUEHNA CUCTEM
0b60CHOBaHMe BOAOCHabXXeHnsa n ycTaHas/BaloLLIne
He TpeboBaHUS K pacieTHOMY
NMPOEKTHbIX BOZOOTBEIEHNS,
npeaycMoTpeHo y 060CHOBaHMNIO MPOEKTHbIX
peweHnn cuctem | obecneymBatoLLnx

BOOOCHAOXXeHNA u
BOLOOTBEeHUs

BbIMNOJIHEHNE TpeﬁoBaHI/IIZ
TeXHN4YeCKoro 3agaHunA

peLleHN CUCTEM
BOJOCHabXeHNsA 1
BOJOOTBEAEHMNS

3HaTb HOPMATWBHbIE
LOKYMEHTHI,
yCTaHaB/MBatoLWwme
TpeboBaHUS K MOArOTOBKE
TEKCTOBOW YaCTW NPOEKTHOM
OOKYMeHTauum cucTem
BOAOCHabXeHNA n
BOLOOTBELEHMUA

MK-2.2 BbinonHeHne
rMapaB/MYeCcKoro pacyeTa
00BEKTOB CUCTEM
BOAOCHabXXeHNsa n
BOJ0OTBEEHMS

YMeTb BbINOJIHATh
rnapaBanMyeckne pacyeThbl
00BbEeKTOB CUCTEM
BOAOCHabXXeHNA n
BOL00TBEAeHNs

YMeTb Npon3BOaANTL BbIGOP 1
CpaBHEHME MNPOEKTHbIX
PELLUEHNI CUCTEM
BOAOCHabXeHNA n
BOJIO0TBEEHNS,
obecneymBatoLLmX
BbIMOJIHEHNE TpeboBaHMM
TEXHNYECKOro 3agaHus

MK-2.3 BbinosnHeHne
pacyeToOB TEXHOJIOTNYECKNX
napameTpoB paboThl
00BEKTOB CMCTEM
BOJOCHabXeHunsa n
BOJ0OTBEEHMS

BnageTb METOANKON
CpaBHEHUS MPOEKTHbIX
peLleHnin CUCTEM
BOJOCHabXXeHnsa n
BOJO0TBEdEHNS,
obecneymBatoLLnX
BbIMNOJIHEHNE TpeboBaHMN
TEXHMYECKOro 3aJaHuns

YMeTb BbIMOMHATbL PACYeThI
TEeXHON0r N4eCcKnx
napameTpoB paboThl
06BEKTOB CUCTEM
BOAOCHABXeHNS 1
BOLOOTBEEHMS
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Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyuyeHus

TeKyLwwun

MpomMmex
Kon wHgukaTopa OleHO4HbIe KOHTpO/ 'I")O‘lHaﬂ
DOCTUXXEHUsA Pe3ynbtatbl 0Oy4yeHus cpencrsa b gTreCTa
KOMMeTeHL U P ycneBae s u
MOCTH
CoBpeMeHHble TEXHOJIOTMU OYUCTKU CTOYHBIX BOJ,
MK-2.1 Beibop n
CpaBHEHNE NPOEKTHbIX
peLleHnin cucTem
3HaTb HOPMATMBHO-TEXHNYECKNE OOKYMEHTHI,
BOJIOCHabXXeHMsA 1
yCTaHaB/MBaloLwme TpeboBaHMA K pacHeTHOMY
BOJOOTBEZEHNS, C 3a4er HeTt Oa
060CHOBaAHWIO NPOEKTHbIX PELUEHNI CUCTEM
obecneynBatoLLnX
BOJOCHa0XXeHNs N BOOOOTBEAEHNS
BbIMOJIHEHNE
TpeboBaHWn
TEXHNYECKOro 3aaHuns
3HaTb HOPMATUBHbIE OOKYMEHTHI,
CTaHaBAMBatoLLe TpeboBaHUS K NOAr0TOBKE
y . L P . A 3a4eT HeTt Oa
TEKCTOBOW YaCTV MPOEKTHOW OOKYMEHTaLum
CUCTeM BOAOCHAOXEeHUs1 1 BOOOOTBEAEHMNSA
MK-2.2 BbinonHeHne
rMApPaBINYecKoro
YMeTb BbINOJHATb MMAPaBANYECKME PACYEThI
pacyeTa 06beKTOB 6 6
cveTem 06BHEKTOB CUCTEM BOLOCHAOXKEHMNA 1 3a4eT HeTt Oa
BOJI00TBEAEHUS
BOJOCHabXeHUs n
BOJI00TBEAEHUS
YMeTb Npon3BOAUTL BbIOOP 1 CPaBHEHNME
NMPOEKTHbIX PELLIeHNIn CUCTEM BOAOCHAOXEeHNS 1
P P A 3a4eT HeTt Oa
BOJI00TBEAEHUS, 06ecrneynBatoLLnX BbINOJHEHNE
TpeboBaHMIN TEXHNYECKOr0 3aAaHna
MK-2.3 BbinonHeHne
acyeToB .
P BnapeTtb MeTOANKOW CPaBHEHNSA NMPOEKTHbIX
TEXHONOrNYEeCKMX .
H30AMETDOB DaGOTh peLLeHnin CUCTEM BOLOCHABXEHNSA 1 3aveT HeT la
P poB p BOJI00TBEAEHUS, 06eCneynBatoLLNX BbIMOJHEHNE
06beKTOB CMCTEM N
TpeboBaHMN TEXHNYECKOr0 3a4aHuns
BOJIOCHabXeHMA n
BOJOOTBEAEHUS
YMeTb BbIMOJHATb pacyeTbl TEXHONOMNYECKINX
napameTpoB paboTbl 06BEKTOB CUCTEM 3a4eT HeTt [a
BOJOCHabXXeHNs N BOLOOTBEAEHNS
MeMO6paHHble TeXHONOrum
MK-2.1 Beibop u
CpaBHEHME NMPOEKTHbIX
peLueHnin CucTem
3HaTb HOPMATUBHO-TEXHNYECKNE SOKYMEHTHI,
BOJIOCHabXeHMsA 1
yCTaHaB/MBatoLme TpeboBaHMA K pacHeTHOMY
BOOOOTBEAEHUS, c 3a4eT HeTt Oa
000CHOBaAHMIO MPOEKTHbIX PELLUEHNI CUCTEM
obecneumBalowmx BOJIOCHa0XXeHMS 1 BOAOOTBENEHNS
BbIMOJIHEHNE
TpeboBaHWi
TEXHUYECKOro 3agaHuns
3HaTb HOPMATUBHbIE OOKYMEHTHI,
CTaHaBAMBatoLLe TpeboBaHUS K NOAr0TOBKE
y . L P . A 3a4eT HeTt Oa
TEKCTOBOW YaCTW MPOEKTHOWN AOKYMEHTaLnn
CUCTEM BOAOCHAOXXEeHUsI 1 BOLOOTBEAEHMNS
MK-2.2 BbinonHeHne
rMapaBaAnyeckoro
3CUeTa OB LEKTOB YMeTb BbIMOJHATb FMAPABANYECKME PACYEThI
P 00bEKTOB CMCTEM BOAOCHAOXEHNS 1 3a4eT HeTt Ha

cncTem
BOJOCHabXeHUs n
BOJI00TBEAEHUS

BOJ0OOTBELEHNS




YMeTb Npon3BoaunTb BeIBOp 1 CpaBHEHNE
NMPOEKTHbIX PELLEHNIA CUCTEM BOJOCHABXEHUS 1
3aver Het Oa
BOZI00TBEAEHUS, 06ecneynBatoLLNX BbIMOJHEHNE
TpeboBaHWIN TEXHNYECKOr0 3aAaHuns
MK-2.3 BbINosIHEHNE
4yeToB -
?Z)iHiﬂc())FVI‘-IECKVIX Bnapetb METOAMKOW CPaBHEHWS MPOEKTHbIX
HaDaMETHOB baBoTh peLleHnin CUCTeM BOLOCHabXeHUs 1 3aueT HeT Ia
o6EeKTo§cmeeM BOJ00TBEAEHUS, 0becneynBatoLLnX BbIMOJHEHNE
TpeboBaHMIN TEXHNYECKOrO 3aAaHna
BOJOCHabXeHusa n
BO/JI00TBEAEHUS
YMeTb BbINOJHATb PacyeTbl TEXHOIOrNYECKINX
napameTpoB paboTbl 06LEKTOB CUCTEM 3a4eT HeTt Ia
BOJIOCHa0XXeHMS 1 BOAOOTBENEHNS
CoBpeMeHHble TEXHOJIOTMU BOLONOArOTOBKU
MK-2.1 Bbibop u
CpaBHEHNE NPOEKTHbIX
LUEHUI CUCTEM
FB’E :CHa6;ei;H y 3HaTb HOPMATUBHO-TEXHUYECKNE OOKYMEHTHI,
A yCTaHaBMBatLe TpeboBaHNsA K pacieTHOMY
BOLO0OTBELEHNS, y 3a4er Het Oa
obecreunBaoLLMx 060CHOBaHWMIO MPOEKTHbIX PELUEHUI CUCTEM
BOJOCHabXeHNs 1 BOAOOTBEEHNS
BbIMOJIHEHNE
TpeboBaHui
TEXHNYECKOro 3ajlaHuns
3HaTb HOPMATUBHbIE AOKYMEHTHI,
CTaHaBAMBatLLMe TpeboBaHUSA K MOArOTOBKE
y . L P . A 3a4eT Het Oa
TEKCTOBOW YaCTW MPOEKTHOW AOKYMEHTaLUn
CUCTEM BOAOCHAOXXeHNs 1 BOLOOTBEAEHS
MK-2.2 BbinonHeHne
m BJIYeCKor
aJclEZTa o6iceK0Tc?B YMeTb BbIMOJHATb FMAPaBANYECKME PACYEThI
EI/ICTeM 06beKTOB CMCTEM BOAOCHAOXKEHNS 1 3aveT HeTt Ha
BOZI00TBEAEHUS
BOJOCHabXeHunsa n
BOZI00TBEAEHUS
YMeTb Npon3BoaunTb BeIBOp 1 CpaBHEHNE
NMPOEKTHbIX PELLEHN CUCTEM BOAOCHA0XKEHNS 1
3a4eT Het Oa
BOJI00TBEAEHUS, 06eCcneynBatoLLNX BbIMOJHEHNE
TpeboBaHMN TEXHNYECKOr0 3a4aHuns
MK-2.3 BbInosnHeHne
4yeToB .
EZ)C(HEHC(;FVI‘-IECKVIX BnapeTtb MeTOANKOW CPaBHEHUSA NMPOEKTHbIX
peLleHnin CUCTEM BOZIOCHabXeHUs 1
napamMeTpoB paboThl 3a4eT HeTt Ha
0B LEKTOB CACTEM BOJOOTBEAEHNS, 0becneynBatoLLNX BbINMOJIHEHNE
TpeboBaHMIN TEXHNYECKOr0 3aAaHns
BOJIOCHabXXeHMA 1
BOJI00TBEAEHUS
YMeTb BbINOJIHATb PacYeThbl TEXHOJIOMMYECKUX
napameTpoB paboTbl 06BHEKTOB CUCTEM 3aveT HeTt a
BOJOCHabXeHNs 1 BOAOOTBEEHNS
CoBpeMeHHOe HacocHoe obopypoBaHue
MK-2.1 Beibop n
CpaBHEHNE NPOEKTHbIX
eLeHnn cncTem
EO)J,OCH36>KEHI/IFI y 3HaTb HOPMATUBHbIE JOKYMEHTHI,
yCTaHaB/MBatlowme TpeboBaHMA K NOATOTOBKeE
BOJO0TBEZEHNS, . o 3a4er HeTt Oa
obecreunBaoLLMX TEKCTOBOW YaCTW MPOEKTHOW AOKYMEHTaLN
CUCTEM BOAOCHAOXXEeHNS 1 BOLOOTBEAEHMS
BbINOJIHEHME
TpeboBaHWi
TEXHUYECKOro 3aaHuns
3HaTb HOPMATUBHO-TEXHNYECKME LOKYMEHTbI,
CTaHaBAMBatoLLe TpeboBaHUS K PaCHETHOM
y Ll P p y 3a4eT HeTt Ha
060CHOBaAHWIO NMPOEKTHbIX PELUEHU CUCTEM
BOJIOCHabXXeHMS 1 BOAOOTBENEHNS




MK-2.2 BbinonHeHne
rMApPaBINYecKoro
pacyeTa 06beKTOB

YMeTb BbINOJHATb rmapaBanyveckmne pacyeTsl

cneTem 006bEeKTOB CMCTEM BOAOCHAOXKEHNS 1 3aveT HeTt Ha
BOJI00TBEAEHUS
BOJOCHabXeHus n
BOJI00TBEAEHUS
YMeTb Npon3BoANTb BbIOOP U CpaBHEHNE
NMPOEKTHbIX PeLleHNn CUCTEM BOLOCHabXeHUs 1 3a4eT HeT Ia
BOJI00TBEAEHUS, 06ecrneynBatoLLnX BbINOJIHEHNE
TpeboBaHMIN TEXHNYECKOro 3a4aHus
MK-2.3 BbinonHeHne
pac1eTos Bnapetb MeTOANKOW CPAaBHEHNS MPOEKTHbIX
TEXHONOMNYECKNX -
peLUeHnin CUCTEM BOLOCHABXEHNSA 1
napameTpoB paboTsl 3aveT HeTt Ha
BOJI00TBEAEHUS, 06eCneynBatoLLNX BbINMOJHEHNE
06beKTOB CMCTEM N
TpeboBaHMN TEXHNYECKOr0 3a4aHuns
BOJIOCHabXXeHMA 1
BOJOOTBEAEHUS
YMeTb BbINOJIHATb PacyeTbl TEXHOJIOMMYECKUX
napameTpoB paboTbl 06BEKTOB CUCTEM 3a4eT HeTt [a
BOJOCHa0XeHNs 1 BOAOOTBEEHNS
MporpammHoe ob6ecneyeHue B 06s1acTM BoAocHabXXeHnsa u BOAooTBe AeHUsA
MK-2.1 Beibop u
CpaBHEHNE NPOEKTHbIX
LEHWU CUCTEM
PELLE cnere 3HaTb HOPMATUBHO-TEXHNYECKME [OKYMEHTbI,
BOJIOCHabXeHMnsA n
BO00TBEEH S yCTaHaB/MBatoLme TpeboBaHMA K pacHeTHOMY - Het fa
! 000CHOBaAHMIO MPOEKTHbIX PELLUEHUNI CUCTEM
obecneynBatoLLnX
BOJIOCHabXXeHMS 1 BOAOOTBENEHNS
BbIMOJIHEHME
TpeboBaHWi
TEeXHMYECKOro 3aJaHuns
3HaTb HOPMaTMBHbIE JOKYMEHTHI,
CTaHaBAMBawLWme T eﬁOBaHI/Iﬂ K MoAroToBke
y . - P o A 3a4eT HeTt Ha
TEKCTOBOW YaCTU NPOEKTHOW LOKYMEHTaL MK
CUCTEM BOAOCHAOXXEeHUSI 1 BOLOOTBEAEHMNS
MK-2.2 BbinonHeHne
rMapaBANYecKkoro YMeTb Npou3BoAnTbL BbIOOP 1 CpaBHEHME
pacyeTa 06bEKTOB NMPOEKTHbIX PELLEHNIA CUCTEM BOJOCHabXeHUS 1 3aueT HeT la
cucTeMm BOJOOTBEAEHUS, 0becneynBatoLLLnX BbIMOJHEHNE
BOJIOCHabXXeHMsA 1 TpeboBaHMIN TEXHNYECKOr0 3aAaHuna
BOJI00TBEAEHUS
YMeTb BbINOJIHATb FMAPaBiMYeCcKMe pacyeTbl
006bEeKTOB CMCTEM BOAOCHAOXEHNS 1 3aveT HeTt Ha
BOJOOTBEAEHUS
MK-2.3 BbinonHeHne
4yeToB .
pactero Bnapetb MeTOANKOW CPAaBHEHUS MPOEKTHbIX
TEXHOMOrNYECKNX .
peLleHnin CUCTEeM BOZIOCHabXeHUs 1
napamMeTpoB paboThl 3a4eT HeTt Ha
BOZI00TBEAEHUS, 06eCcneynBatoLLNX BbIMOJHEHNE
06beKTOB CMCTEM N
TpGﬁOBaHVIVI TEeXHNYEeCKOro 3agaHunsa
BOJZIOCHabXXeHMnsa n
BOJI00TBEAEHUS
YMeTb BbINOJIHATb PacyeThbl TEXHOJIOMMYECKUX
napameTpoB paboTbl 06BHEKTOB CUCTEM 3a4eT HeTt a
BOJOCHabXXeHns 1 BOAOOTBEJEHNS
MpoBepeHue uccnenoBaHUin NO OHUCTKE MPUPOLHBLIX U CTOYHbIX BOJ,
MK-2.1 Beibop n
CpaBHeHMe NPOeKTHbIX
eLeHnn cucTem
P 3HaTb HOPMATUBHO-TEXHUYECKNE AOKYMEHTHI,
BOJIOCHabXXeHMA n
BO00TBENEHS yCTaHaB/MBalowme TpeboBaHMA K pacHeTHOMY - Het la
! 060CHOBaAHWIO MPOEKTHbIX PELUEHU CUCTEM
obecneynBatoLLnX
BOJOCHabXeHns 1 BOAOOTBEdeHNS
BbINOJIHEHME
TpeboBaHWi

TexHn4eckKoro 3agaHu4




3HaTb HOPMATVBHbIE [OKYMEHTHI,
yCTaHaB/MBatoLWne Tp66OBaHVIF| K MOAroToBkKe

. . 3a4eT Het Oa
TEKCTOBOW YacTU NPOEKTHOW LOKYMEHTaL K
CUCTEM BOLOCHAOXXeHNs 1 BOLOOTBEAeHUA
MK-2.2 BbinosIHEHNE
rmaopaBvyeckor
aﬂEeTa OﬁiceKOTOOB YMeTb BbINOJIHATb FMAPaBMYeCcKMe pacyeTsl
EMCTEM 06BEKTOB CUCTEM BOLOCHAOXKEHNA 1 3a4eT HeTt Da
BOJOOTBEAEHUS
BOJOCHabXeHUs 1
BOJOOTBEAEHUS
YMeTb Npou3BoanTbL BbIOOP 1 CpaBHEHME
NMPOEKTHbIX PELLEHNIA CUCTEM BOJIOCHABXEHUS 1
3a4eT HeT Oa
BOJOOTBEAEHNS, 06ecneynBatoLLNX BbIMOJHEHNE
TpeboBaHMIN TEXHNYECKOr0 3aAaHns
MK-2.3 BbINoJIHEHNE
acyeToB .
geXHOJ'IOFVI‘-IeCKI/IX Bnapetb METOAMNKOW CPaBHEHNS MPOEKTHbIX
HaDaMETDOB baBoTh peLleHnin CUCTeM BOLOCHabXeHUs 1 3a4eT HeT la
06'EeKTO§CI/ICpTeM BOJ00TBEAEHUS, 0becneynBatoLLnX BbIMOJHEHNE
TpeboBaHMIN TEXHNYECKOro 3a4aHus
BOJOCHabXeHusa n
BOJOOTBEAEHNS
YMeTb BbINOHATb pacyeTbl TEXHONOrN4YeCKnX
napameTpoB paboTbl 06LEKTOB CUCTEM 3a4eT HeTt Ha

BOJOCHAOXeHNs 1 BOLOOTBEOEHNS




TunoBble KOHTPOJIbHBIC 3aIaHUA U UHBIC MaTE€pHUaJibl, H606XOL[I/IMI)Ie AJIF OHCHKH 3H3HI/II71,

YMeHH, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XapaKTepU3yolye 3Tanbl (GopMHupPoOBAHUS

KOMIIeTeHIIHI1 B polecce 0CBOeHHUsI 00pa30BaTeIbHON NMPOrPaMMBblI.

(DOprl meKyuie2o0 KOHmpaoJis ycnesaemocmu

OlieHKa 3HAHMM TPOBOJUTCS HAa OCHOBAHMHM OMNPOCa B COOTBETCTBUU C TEMaMU IMPAKTUYECKUX
3aHATHU.
Tembl KOHTPOJIBHBIX PabOT:

1.

2.
3.
4

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)

18)
19)
20)

21)

22)
23)
24)
25)
26)
27)

28)

COBpeMeHHI)IG TEXHOJIOTHMH OYHUCTKHU CTOYHBIX BOJ
MeM6paHHBIe TCXHOJOI'nn

COBpeMeHHI)IG TEXHOJIOTMH BOJOIIOATOTOBKH
COBpeMeHHOG HAaCOCHOC 06OPYI[OBaHI/IC

Dopmbl npomedscymouHol ammecmayuu

Bomnpocsl k 3auery

Knaccudukanms u mapamerpsl 6apoMeMOpaHHBIX MPOIIECCOB.

[TpyuHIMT TaHT€HIIMATIBHON U TYIMKOBOW (DMIIbTpALIUH.

VY cTaHOBKYM TYNUKOBOM (PUIBTpaLUH.

[TnockopamHbie 00PaTHOOCMOTHYECKUE alIapaThl.

Pynonnsie MemOpaHHble MOYJIN [J11 0OPAaTHOIO OCMOCA M HAHO(QUIIbTPALIUH.
Knaccugukarus memOpaHn.

CoBpeMeHHbIE TEXHOJIOTUN 00€3KeIe3UBaHus BOJIbI.

YMsArdeHue Bosibl HOHUTaMH.

BopomnoaroroBka Jist MUIIEBBIX POU3BOJACTB.

[Tpon3BOCTBO OYTHIMPOBAHHOM BOIBI.

ManoraGapuTtHble ObITOBbIE YCTAHOBKH JIJISl OYMCTKHU BOJIBI.

CoBpeMeHHas 3aropHasi apMarypa Juisi BOAOCHA0XKEeHUs U BOJOOTBEICHMSL.

beckonone3nas ycraHOBKa apMaTyphl.

CoBpeMeHHast perynupyrolas apmarypa.

ITHEBMO- M AJIEKTPONPUBOABI ISl 3AIIOPHON apMaTypbl. ABTOMAaTH3alHsl IPUBOJIOB.
[TorpyxHast HacoCHasi TEXHUKA.

[TonsiTve «HaWIydlIue OCTYMHbIE TEXHOJOTMH» U UX MPUMEHEHUE NPU NMPOESKTHPOBAHUH
COOPYKEHHMM OYMCTKH NPUPOAHBIX U CTOYHBIX BOI.

[TonGop Hacoca Mo 3aJaHHBIM MTapaMeTpaM € MOMOIIbI0 KOMIBIOTEPHON IPOTPaMMBI.
Hacocbl-no3aropsl.

OcHoBHbIE MOHATUS (PEpMEHTATUBHOW KUHETHKH MPUMEHHUTEIBHO K pacdeTy COOPYKEHHI
OMOJIOTNYECKON OUNCTKU CTOYHBIX BOI.

Teopernueckne OCHOBBI pacueTa COOPYXKEHWUW OMOJOTHYECKOW OYUCTKH CTOYHBIX BOJ B
a’POTEHKAX.

TexHonmornueckue cxeMmbl OMOJIOrMUECKOro yIalIeHUsl COeAMHEHUH a30Ta U3 CTOYHBIX BOI.
TexHOJIOrHYECKHE CXeMbl OMOJIOTMYECKOTO yaaleHus coenHeHni Gpocdopa U3 CTOUHBIX BOJ.
Mewmb6panusiii onopeaktop (MBR).

Peakrop nmepuouueckoro AUCTBUS JIIsl OMOJIOTHYECKON OYMCTKHA CTOYHBIX BoJ (SBR).
PeakTop OHOJOrHUECKOM OYUCTKH CTOYHBIX BOJI C MOABIKHOM 3arpy3koii (MBBR).

PeakTop OMOMOTrHMUYECKO OYUCTKH CTOYHBIX BOJ C MOPOIIKOOOpPA3HBIM AaKTUBHBIM YIJIEM U
pereHepanueii yris BiaxasiM Bo3ayxoM (PACT & WAR).

CocraBieHne OT4e€Ta O IMPOBEAECHUU HCCIEIOBAHUN TEXHOJIOIMH OUYMCTKH MPUPOAHBIX H
cTO4HbIX BoJ. [TocTpoenue rpadukoB, TabIUL], KOPPEIALUOHHBIA aHATIU3.



MeToauveckue MaTepuaJIibl, ONpeaessionue npoueaypbl OLeHMBAHUS 3HAHUI,
YMEeHUIi, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH, XapPAKTEePU3yI0llHe MPoIece
(popmupoBaHus KOMIIETCHIIUA

«3aureno» — OOywaromuiicss JIeMOHCTpUpPYET CGHOPMUPOBAHHBIE CHUCTEMATHUECKUE
IIPEJICTaBJICHUS 110 BOIIPOCaM 3ayeTa.

«He 3auteno» — OOyyarouuiicss JTEMOHCTPUPYET HEMOJHBIC MPEJCTABICHUS IO BOIPOCAM
3aueTa.

Ecnu k MOMEHTY mpoBe[eHHs MPOMEKYTOUHON aTTEeCTAllMH CTYACHT YCHEIIHO CIaeT BCe
3alaHusl 10 TEKYyIIeW yCIIeBaéMOCTH, IPOXOJUT BCE HEOOXOIMMBIE OLIEHOYHBIE CPE/ICTBA,
JIOCTaTOYHBbIE, C TOYKH 3PEHHS MperojaBareis, AN MOJIyYeHHUs OICHKH «3a4TeHO», OIICHKA
CTYJEHTY MOJKET ObITh POCTaBJIeHAa 0€3 MPOBE/ICHUS 3aUeTa.



