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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuHbl: CchopmmnpoBaTb KOMMNETEHLMN oby4atoLlerocsi B 06nacti NnpoekTMpoBaHNs CUCTEM 3aLLMUThI
OoKpy>KaroLLen cpeqpl

1.2 3apgaum gMCUUNNUHbBIL:

1. PaccmoTpeTb OCHOBHble 3Tanbl NMPOEKTUPOBAHWUS CUCTEM WCMOMb30BaHWS BOAbl WM BO3dyxa, BuAbl M COCTaB
NPOEKTHOW AOKYMEHTaLMK, BbINOMHAEMOW Ha pa3HbIX aTanax npoeKkTUpoBaHUS.

2. PackpbITb NPUHLUMMBLI pacyéTta, KOHCTPYUPOBaHUA U NPUBA3KMA TUMOBbLIX NPOEKTOB TPAHCMOPTHLIX KOMMYHUKaLWIA,
HACOCHbIX CTaHUWA, COOPYXXEHWUA Afsi OYMCTKU CTOMHbIX BOoA4 U 006paboTkM OcagkoB, MeToObl MPOEKTUPOBAHMS CUCTEM
ncnonb3oBaHWs Bo3ayxa

3. PackpblTb 0COBOEHHOCTU CTPOUTENBHOTO MPOEKTUPOBAHMSA COOPYXKEHWUIN Afsi OYUCTKU CTOYHBLIX BOL, COOPYXKEHUN
AN O4MCTKM BO34yXa OT MblNN U BpedHbIX npumecei

4. TllpepocTaButb O0ByYalOLWMMCSH BO3MOXHOCTM Ans  (POPMMPOBAHUS YMEHUW U  HaBblkoB paboTbl C
HOpPMaTUBHO-MPaBOBOM JOKYMEHTaLun B 06racTn NPOEKTUPOBaHNS CUCTEM 3aLLUThbl OKpYXatoLLen cpeabl

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKasaHHbIX B M.
2, Npy U3y4YeHUN OUCLUMNIIUH:

lMponsBoacTBeEHHAs NpakTuKka (TEXHONOrM4Yeckas npakTmka)
MpombilneHHas aKonorusi

TeopeTnyeckme OCHOBbI MHXEHEPHOW 3aLLMTbl OKpY>KatoLLen cpeabl
TennomaccooOMeHHbIe MPOLLECCHI B 3aLLMTE OKpYXKatoLleln cpeabl
ABTOMaTU3NPOBaHHbIE PACYETbl XMMUKO-TEXHOSOMMYECKUX CUCTEM

2 KOMMNETEHLUWN OBYYAIOLWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-3: CnocobeH ocyluecTBNATbL pa3paboTKy M 3KONOro-akOHOMU4yeckoe o060CHOBaHMe NNaHOB BHeAPeHUs
NpPUPOLOOXPAHHON TEXHUKN U TEXHOJIOTUM B OpraHu3auum

3HaTb: - CTPYKTYpy 9KOMOro-3KOHOMWUYECKOro OGOCHOBaHMS, (hakTopbl, Onpeaensiowme cneumduky nprUpoaooXpaHHbIX
TEXHOMOINIA, WUCMOMNb3yeMblX MaTepuarnbHbliX U 3HEepPreTUYEecKMX PEcypcoB Ha Nrollagke CTPOUTENbCTBA MPOEKTUPYEMOro
NPEeAnpUATUS U NPU PEKOHCTPYKLIMK, CNOCobbI COEpeXeHUs: pecypcoB Npu peanusaumnm 3KomormMyecknx NpoeKkToB

YmeTthb: npoBoAUTb 3KOHOMWUYECKYHO OLIEeHKY MNpOeKToB, HeO6XO,EI,VIMyIO Aana BHegpeHuda I'IpVIpOLI,OOXpaHHOIZ TEXHUKN U
TEeXHOIormn, aHanm3npoBaTtb COBOKyI'IHbIl7I obbem 3aTpaTt Ha peanu3auuto npoekta u (bOpMyJ'II/IpOBaTb npegnoxeHuma no
CHMXXEHUIO n3gepXxek OoT aKkcnnyataunm 3KoONorm4eCknx OCHOBHbIX (bOH,EI,OB

BnapeTb: HaBblkaMy UCNOMb30BaHWUST 3KOHOMUYECKUX 3HAHUN LM onpepeneHna CIZ)I/IHaHCOBO-SKOHOMVI‘-IeCKVIX nokasarenemn
NpU PEKOHCTPYKUUN U CTpoUTeNibCTBE HOBOIo npeanpudaTnud, npoBeaeHna NMHXeHepHO-3KOJ10rm4eckoro aHanmia BHeapeHns
HOBbIX TEXHOJTOrM4YeCcKnx peLLIeHI/IIZ




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpons

Pasgen 1. MNopsagok pa3paboTky NPOEKTHOM
OOKyMeHTaLmu

Tema 1. OCHOBHbIE NOHATUSA 1 NOPAOOK
pa3paboTku NPOEKTHOW JOKYMEHTaLNN.
CUCTEM 3aLLMTbl OKpYXKatoLLen cpeapl.
Llenn npoektnpoBanus. MNpuHumn
bopMynunpoBaHMs MPOEKTHbIX 3agad. bnok-
cXema NpPOoeKTMPOBaHMst 0O bekTa.
MHopmaLumoHHas NnoaroToBka
npoektupoBaHms. OCHOBHbIE BUAbI
WCTOYHMKOB MHpopMauun n
MEeCTOHaxoXaeHne nx hoHAO0B.
dopmynupoBka 3agaHusa Ha
NpoeKkTupoBaHme. ATanbl NPOEKTUPOBAHUSA:
npeanpoeKTHbIN, MPOEKTHLIN,
nocnenpoekTHbIn. PaspaboTka TexHu4eckom
OOKyMeHTaunn. TeXHUKO-3KOHOMMUYECKoe
000CHOBaHMe, TEXHUKO-3KOHOMUNYECKNE
pacyeTbl, Apyrasi NpeanpoeKkTHas
OoKymeHTauua. Beibop nnowagkm
CTpPOUTENbLCTBA, 3afaHne Ha
npoektupoBaHue. CogepxaHue, CoCTas,
nopsigok paspaboTku, cornacoBaHus u
YTBEPXKOEHMS NPOEKTOB U CMET AN
CTPOUTENbLCTBA HOBbIX, pacLUMpSAEMbIX 1
PEKOHCTPYMPYEMbBIX COOPYXXEHUI 1
yCTaHOBOK. MocnenpoeKTHbIV aTan.
ABTOpCKMA Hag3op.

MpakTuyeckne 3aHsaTuA: PaspaboTka
reHnnaHa. MatepumanbHO 1 3HepreTnyecku
3aMKHYTble pecypcocbeperatoLne cucTemMbl
(PCC). (ynpaxHeHus)

Tema 2. OCHOBbI CTPOUTENTLHOIO
NPOEKTUPOBaHUSA

CBA3b CTPOUTENBHOTO MPOEKTUPOBAHNSA C
TexHonormyecknm. CoctaB OCHOBHbIX YacTeMn
cTpouTenbHoro npoekrta. Knaccudgumkarms
NPOMbILIIEHHbIX 30aHUN. EanHaa moaynbHasa
cucTema 1 yHuurkaumsa B CTpPOUTENLCTBE.
OCHOBHbIE 31IEMEHTbI MPOMBbILLIIEHHOrO
30aHusA. KOHCTPYKTUBHbIE 3NIEMEHTHI
NPOMbILLIEHHBIX 3gaHni. O6beMHo-
NNaHUPOBOYHbIE PeLLEHUSA NPOMbILLNEHHbIX
3[aHuN, NpeaHa3HavYeHHbIX Ans pasMeLleHnst
COOpYXEHUI CUCTEM 3aLUUTbl OKpYKaIoLLEen
cpeabl

MpakTnyeckue 3aHATUSA: DNEMEHTbI
CTPOUTENBHOIO MPOEKTUPOBAHUS,
(ynpakHeHus)

Paspgen 2. OcHOBbI TEXHOJTOMMYECKOro
NPOEKTUPOBAHUS CUCTEM Fra3004MNCTKM
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Tema 3. OCHOBbI TEXHOMNOrMYECKOro
NPOEKTUPOBAHMSA CUCTEM UCMOSIb30BAHMS
BO3ayxa

OCHOBbI NPOEKTUPOBAHUSA YCTAaHOBOK
TEPMUYECKOrO Y TEPMOKATaNUTUYECKOrO
06e3BpeXxnBaHuA ra3os, NbineynasnnBaroLLNX
YCTaHOBOK, YCTaHOBOK abCcopOLIMOHHON U
aACcopOLMOHHONM OYNCTKM ras3os.
AnnapaTypHO-TeXHOMNormyeckoe
odopmrieHune. Pac4yeT n Bbibop
obopynosaHu4. NpuHUUNManeHble CXEMbI.
KomnaHoBKa ra3o0umnCTHBIX COOPYKEHWUNA.
YcnoBusa NpoekTUpoBaHUs cucTemM
rasooumnCTKM

TexHMKO-9KOHOMMYECKasi U CaHUTapHO-
rmrmeHunyeckast oLeHka paboTbl yCTaHOBOK
ra3ooumncTKn. TeXHMKO-39KOHOMMYEeCKast
ONTUMU3aLNA ra3004NCTHBIX COOPYXKEHUIA.

MpakTnyeckme 3aHaTUS: PacyeT n
NPOEKTUPOBaHME ONTUMasbHbLIX CUCTEM
ra3oo4mcTKY, (yNpakHeHus1). TexHuKo-
3KOHOMMYeEecKast oNTUMM3aLNS Fa3004NCTHbIX
COOPYXXEHUI. (ynpaXHeHUs)

Tema 4. BcnomoratenbHoe obopyaoBaHune
YCTaHOBOK ra30041CTKM 1 MblNieynaBnmMBaHus.
OCoBeHHOCTM KOHCTPYKLMIA Nblfera3oBbIX
TpakToB. BbIBOp TArogyThHEBLIX MALLWH.
Bentungaropel. OcobeHHocTM paboThl
BEHTUNSTOPOB, NEpPEMELLAIOLLIMX
3anblfeHHbIE N YBNaXHEHHbIE rasbl.
BcnomoratensHoe o6opyaoBaHne yCTaHOBOK
NMHEBMOTPAHCMOPTA U MNbINIEra3004MUCTKU:
OyHKepbl, yCTpOWCTBA ANS BbIrPY3KX 30Mbl U
MbIN, LWHEKN.

MpakTnyeckme 3aHaTUS: [poekTupoBaHue
BCMOMOraTenbHOro obopyaoBaHus yCTaHOBOK
ra3oouUCTKN W MblneynasnvBaHus,
(ynpaxHeHus)

nn

Tema 5. Ycnosusi NnpoeKkTMpoBaHWs CUCTEM
rasoo4mCTKU

TexHNKO-3KOHOMUYEeCcKas N caHUTapHO-
rMrmeHnyeckas oueHka paboTbl yCTaHOBOK
ra3oo4vmCcTKU. TEXHUKO-OKOHOMUYECKas
ONTUMU3aLNA ra3004NCTHBIX COOPYKEHUN.

nn

Pasgen 3. OcHOBbI TEXHONOIMYECcKoro
NPOEKTUPOBAHMS CUCTEM OYUCTKM CTOYHBIX
BOZA

mn
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Tema 6. NpoeKkTMpoOBaHMA CUCTEM OYMUCTKM
CTOYHbIX BOA

McxogHble gaHHbIE HA MPOEKTUPOBAHUE MO
KOJTMYECTBEHHbIM U KaYECTBEHHbIM
XapakTepucTukam CTouvHbIX Bod. Beidop
MeToda OYUCTKN CTOYHbIX Bod. PaspaboTka u
00OCHOBaHME TEXHOSIOMMYECKON CXEMbI.
BbI60p 1 pacyeT TEXHONOrMYeckoro
obopynoBaHusa. Pacuet ycpegHutenen wu
cmecutenen. CoopyxeHus ans
MEXaHMYECKON OYUCTKM NPOMbILLITEHHBIX
CTOYHbIX BoA. PacyeT npoektupoBaHue u
yCTaHOBKa pelleTok. PacyeT un
NpoeKkTupoBaHMe nNeckonosok. Pacyet n
NPOEKTUPOBaHME OTCTONHUNKOB,
rMOPOLNKIOHOB. PacyeT 1 KOHCTpyKLUUK
COOpPYXXEHUI OMOMOrMYEeCcKOm OUNCTKN
CTOYHbIX BOA. PacueT aspoTeHkoB. MeToabl
pacyeTa U KOHCTPYMpoBaHMs BMOPUNBLTPOB.

MpakTnyeckme 3aHATMA: PacdeT coopyXeHun
MEXaHMYECKOM OYUCTKM CTOYHbIX BOJ,
(ynpaxHeHus). NpoekTnpoBaHe yCTaHOBOK
©1OnorMyecKom OYNCTKN CTOYHBIX BOJ C
MCMNonb30BaHWEM aKTMBHOTO Mna,
(ynpaxHeHus)

Tema 7. BcnomoratensHoe o6opygoBaHue,
npumMmeHaemMmoe B cuctemax O4YUCTKN CTOYHbIX
BOO

O6opynoBaHMe KaHanM3aUMOHHbIX CETEN U
BogosoAoB. OBopyaoBaHMe HACOCHbIX
CTaHUUN M YCTAHOBOK, NpeaHa3HayYeHHbIX And
nofauv 1 co3gaHns Hanopa BoAbl, CTOYHbIX
BOJ, OcagkoB, peareHToB. ObopyaoBaHue
peareHTHbIX XO3AWACTB, XITOPaTOPHbIX,
030HaTOpHbIX ycTaHoBOK. OBopygoBaHue,
npegHa3HavYeHHoe Ans nodayv Bo3gyxa,
COo34aHuA Bakyyma n npumeHsemoe B
COCTaBe CMCTEM OYUCTKN CTOYHbIX BOA.

mn

Paspgen 4. OcHOBbI TEXHONOIMYECKOro
NPOEKTUPOBAHMS CUCTEM NHXEHEPHON
3awnTbl nuTocdepsbl

mn

Tewma 8. PacyeT coopyxeHuin ans
MeXaHW4YeCcKOn NOAroTOBKM 1 nepepaboTku
TBEPAbIX OTXO40B

PacueT coopyxeHui ans krnaccugukawmm
TBEpAbIX 0TX040B. PacyeT n npoekTnpoBaHue
YCTAHOBOK APOBEHUs N N3MenbYEHNs.

MpakTnyeckue 3aHatua: Pacyet
pecypcocbeperatoLmx CUCTeM, (YyNnpaKHeHUs )

Tema 9. PacueT coopyxeHuin ons ousmnko-
XUMUYECKON 1 BUONorm4yeckon NoaroToBku u
nepepaboTky TBEpPAbIX OTXOA0B

PacueT coopyxeHuii ansi BbilLenaynBaHns
TBepAbIX 0TXo4oB. PacyeT n npoektnpoBaHue
COOpYXXeHul ans aspobHo 1 aHaspobHon
cTabunusaumm oTXoa4os

MpakTnyeckme 3aHaTUsS: PacyeT n
NPOeKTUpOBaHMe YCTaHOBOK ApOobneHus 1
n3MernbYyeHus.

nn

nn

o,n




Tema 10. PacueT coopyxeHun ans
Tepmuyeckon nepepaboTku TBepAbIX OTXOA0B
PacuyeT ycTaHOBOK.

MpakTnyeckue 3aHaTua: Pacyet n
NPOEKTMPOBaHNE COOPY>KEHWI AN a3pobHon
M aHaspobHon cTabunusaumm oTXonoB.,
(ynpakHeHus)

Utoro B cemecTpe (Ha kypce ansa 3A0) 16 48 50

KOHCyJ'IbTaLl,I/IVI M NpoOMeXyTo4YHada aTtrectauua
(Ok3ameH, KypcoBoi npoekT)

55 24,5

Bcero koHTakTHasa pabota n CP no

OVUCLUMMIVHE 69,5 74,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun v 3aga4m KypcoBon paboTbl (npoekTa): KypcoBoi NpOEKT BbIMOMHAETCA CTyAeHTaMm no
WHAVBUAYanbHOMY 3aaHuto. [NaBHON Lienbio SBNSIETCS MPUBUTUE HABLIKOB CAMOCTOSITENBHOM paboThl N0 pacyeTy 1
NPOEKTUPOBAHMNIO COOPYXXEHUI, UCTIONb3YEMbIX B CUCTEMAX UHXEHEPHOW 3aLLUThl OKPYXatoLLEen cpeabl, a Takke 3akpenneHue
3HaHWI MO TEOPETUYECKOW YacTu Kypca M NoAroToBKa K AMMIOMHOMY MPOEKTUPOBAaHUIO.

4.2 TemaTuka KypcoBomn paboTbl (npoekTta): 1.[1poeKTbl yCTaHOBOK ra3oo4vmMCcTKN NpeanpusiTun Nerkon
NPOMbILUNIEHHOCTHU

2.IpoekTbl yCTaHOBOK ra3o04UCTKM NPeanpUsaTUil TEKCTUNBHON NPOMBILLIEHHOCTU

3.MpoeKTbl YCTaHOBOK ra3004UCTKM NPEANPUATUA XUMNYECKON MPOMBILLFIEHHOCTH

4 .TpoeKTbl YCTAaHOBOK ra3004MCTKN MPON3BOACTB XMMUYECKMNX BOSTOKOH

5.MpoekTbl yCTaHOBOK ra3004UCTKN NPOU3BOACTB XMMUYECKUX BONTOKOH

6.lMpoekTbl cucTeM BoAoOTBEAEHMS NPOU3BOACTB XMMUYECKUX BONTOKOH

7.MpoekTbl cucTEM BOAOOTBEAEHUS NPEANPUATUA TEKCTUNBHOW NPOMbILLIIEHHOCTH

8.IMpoekTbl cMcTeM BogoOTBEAEHNUS NPEANPUATAN NErkon NPOMbILLIIEHHOCTH

9.IMpoekTbl cMCcTEM OLITOBOrO BO4OOTBEAEHUS

10.MNpoekTbl CUCTEM NHXEHEPHOW 3aLUnTbl NMTOCKEpPDI

4.3 Tpe6boBaHMA K BbINONMHEHUIO U NpeACcTaBlIeHUI0 pe3yfibTaTOB KyYpcoBOM paboThbl (NMpoekTa):

Bbibop cnocoba peanu3aumu 3agaHuii KypcoBOro npoekTa (S3blKk MporpaMMUpOBaHUsl, aBTOMaTU3MpOBaHHas cpeaa
MOJenupoBaHusl 1 pacyeTa, MaTemMaTnyeckne NnporpamMmmel) — Mo XenaHuio cTyaeHTa. PekomeHayeMble cpecTBa peanusauum
— Borland Delphi, Mathcad.

PesynbTathl npeacTaBnsoTCs B BuAE MNOSICHUTENbHOM 3anucku obbemoMm 20-30 cCTp., BKMOYash TEKCTh
paspaboTaHHbIX NPOrpaMMHbIX NPOAYKTOB. [osicHUTENbLHAsA 3anncka BhIMOMHAETCA B TEKCTOBOM pefdakTope ¢ cobnogeHnem
npasun ocopmnermsas no [OCT 7.32-2017. Tllpyn 3awute KypCOBOr0 MpoekTa Oby4arolwMMcs OOMKHbl  ObITb
NpOAEMOHCTPUPOBaHbI PpAaboTOCNOCOOHbIE NPOrpaMMHbIE MPOAYKThI U BbINOMHEHHbIE rpadnyeckme Matepumans.

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTtenen, KPUTEpMEeB U CUCTEMbI OLIEHUBaHUA pe3yrbTaToB 00y4YeHUsA
5.1.1 NMoka3aTenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
lMokasaTenu oueHnBaHWsA pesynbTaToB 0byyeHus
KOMMeTeHuun cpeacTea
XapakTepu3syeT OCHOBHbI€ TEXHONOIMYeCcKMe 1 IKOHOMUYECKne
KpUTEPUU OLIEHKM 1 ONTUMU3aLmmM cucteMm obecneyeHns TexHocepHon
6esonacHocTK
XapakTepusyeT akTopbl, onpegenstowue cneundmnky pecypcHoro
neyeHus n3aLun 3KONOrMYECKMNX NPOEKTOB.
izegkieema ege;;T: alil-lanbib?g 3 3H20remqpe(z:?<meo ecypcebl lepeuens Bonpocos Ans
P pr3y p P pecyp yCTHOro cobecenoBaHus
npeanpuaThs, cnocobbl nx coepexeHns
. - lMepeyveHb npakTuko-
MK-3 Mcnonb3yeT aHanu3 puHaHCOBOW 1 3KOHOMUYECKON MHbopMaumu ans P P

. OPUEHTNPOBAHHbIX 3a4aHnin
pa3pa60TKM N NPUHATUA 000CHOBaHHbIX pewieHnn B

npodyeccnoHarbHou cdepe.

OueHrBaeT COBOKYMHbI 06beM 3aTpaT Ha peanusauuio NpoekTa u
hopMynupyeT NPeanoXeHNs No CHMKEHNIO CTOMMOCTW peanu3aumm
npoekTa u 3aTpaT Ha aKcnyaTaumio OCHOBHbLIX POHA0B nocne
peanu3aummn npoekTa.

O6ocHoBbIBaeT BbIGOP METOAOB 1 TEXHONOMMYECKOro 0opMeHns
MeponpUATUA NO 3HEPro- N PeCypcoCcOePEREHUIO MPU MPOMbILLIIEHHOM

MepeyeHb nHanBMayansHbIX
3agaHun Ha KT




NPOW3BOACTBE NPOAYKLMWN ANt CHKEHUS HEraTUBHOMO BO3AENCTBUS Ha
OKpYXKaloLLYyto cpeay.

BbinonHsieT pacyeTbl No onTMMuU3aumm noTpebrneHns pecypcos u
BO3ENCTBUSA Ha OKPYXKatoLLylo Cpedly TEXHUYECKOro obbekTa.
OueHuBaeT COBOKYMHbIN 0GbeM 3aTpaT Ha peanuaauuio NpoekTa u
hopmynupyeT NpearioXXeHus Mo CHKEHWI0 CTOMMOCTM peanusauum
MpoekTa 1 3aTpaT Ha 3KCMyaTaumio OCHOBHbIX (DOHOOB Mocre
peanusauuu npoekTa.
CocTaBnsieT TEXHUKO-3KOHOMUYeCckoe 060CHOBaHWE NPoeKTa.
BbInonHsieT pacyeTbl TEXHOMOMMYECKUX U 3KOTNOMMUYECKUX NapamMeTpoB
NPOV3BOACTBEHHbLIX OOBHEKTOB.

5.1.2 Cnuctema v KpuTepmm oLeHNBaHUA

LWkana oueHnBaHns

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnun4HO)

IMonHbIN, ncyepnbiBaOLNN OTBET, ABHO
OEeMOHCTpUpYyoLWLmMi rnybokoe NoHMMaHue
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHnBaemMon obnactu. Kputnueckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.

Wcnonbsyet BPC.

ObyuyaroLmincsa BCeCTOPOHHE 1 rnyBoko
pa3paboTan TemMy Ha OCHOBE LLUMPOKOro Kpyra
WCTOYHMKOB TEXHWYECKON NuTepaTyphbl u
HOPMaTUBHO-TEXHUYECKON AOKYMEHTaLumm,
NPOSIBUI CAMOCTOATENBHOCTb, NPeAcTaBun
npaBuUsibHblE PpacyeThl U BbIBOALI, MPUMEHWNT
pa3HoobpasHble MeTOAbI PeLleHns, B TOM Yncne
CBEpPX OroBOPEHHbIX B 3aaHnK; HeT
CYLLIECTBEHHbIX HEJOCTATKOB B NMOSICHUTENbHOW
3anucke (rpadpmyeckon yacTm n cTune
N3roXeHns1), Mpy 3aLuuTe KypcoBOro NpoeKTa He
AonyLeHbl NOrpeLLHOCTM B MHTeprnpeTaumm
noaxoda K peLleHnto 3agayn n pesynbTaToB.

4 (xopoLwuo)

OTBET NOIHbIN, OCHOBAHHbLIN Ha
npopaboTke Bcex 0b6a3aTenbHbIX
NCTOYHUKOB UHpopMaLmu. Moaxod K
mMaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

Wcnonbsyet BPC.

OTBeT cTaHOapTHbIN, B LIESIOM
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX
0653aTeNbHbIX UCTOYHMKAX UHOPMALNK.
MpucyTcTByOT HEGONbLUNE NpoGensbl B
3HaHUAX UMW HECYLLIECTBEHHbIE OLLIMOKU.
YuuTbiBatoTCA 6ansbl, HAKOMNMNEHHbIE B
TeyeHue cemecTpa.

O6yyatowmiica B NonHOM o6 beme BbINOHWI
3agaHuve Ha KypCcoBOW NPOEKT, NPOSiBUI
CaMOCTOSATENbHOCTb, NPeACTaBu NpaBuibHble
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeJOoCTaTKOB B NOSICHUTENbHOW 3anncke
(rpadouyeckor Yactu 1 cTUne U3NoXeHus), Npu
3aLumMTe KypcoBOro npoekTa AonyLleHbl
HebornbLUVe NOrpeLHoOCTM B MHTEpNpeTaumm
NOAXO4a K peLLeHuto 3aa4m U pesynbTaToB.

Obyuvatowmiicsa B NosfIHOM 06beme BbINOMHW
3a/laHne Ha KypcOBOM NPOEKT, NMPOSIBUI
CaMOCTOSITENBbHOCTb, NPEACTaBW NPaBUbHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HEeOCTaTKOB B MOSICHUTENBHOM 3anucke
(rpachryeckon YacTu 1 CTUNe N3NOoXEeHUs), Npu
3aLLuTe KypcoBOro NpoeKTa AonyLleHbl
HebomMbLUKe NOrpeLlHOCT B MHTepnpeTaLum
noaxofa K peLleHuto 3agayn U pesynbTaTos,
OonyLleHbl HApYyLIEHWS N HEBPEXHOCTL B
0hOpPMIIEHMMN MOSCHUTENBHOW 3aMUCKN

3 (yooBneTBoOpuUTENbHO)

TBET BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NeKUMOoHHblE MaTepuansl, 6e3
camocTosiTensbHon paboTbl C
pekoMeHLOBaHHOWN NnuTepaTypon.
[eMoHCTpMpyeT NOHNMMaHue npeameTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCyTCTBYIOT CyLECTBEHHbIE OLUMOKM UMK
npo6enbl B 3HaHWSX MO HEKOTOPbIM TEMaM.
Ucnonbayet BPC.

HecnocobHocTb 0TBETUTL Ha Bomnpoc 6e3
MOMOLLM 3K3aMeHaTopa. HesHaHne
3HAYUTENBHOWM YacTu NPUHUMNMANBHO
BaXHbIX 3M1EMEHTOB ANCLMMNIUNHDI.
MHoro4uncneHHble rpybbie owmnbku.
OTcyTCcTBME OQHOMO MINN HECKOTbBKNX

O6yyatowmiica B LeNoM BbINOSHWM 3adaHune
KypCOBOIO NpoeKTa, HO NPosiBUM
He[oCTaTOUHYH CaMOCTOSITENBHOCTb, U
notpeboBanach CyLeCTBEHHasi MOMOLLb
npenogaBaTens; HET CYLLECTBEHHbIX
He[oCTaTKOB B MOSICHUTENBHOW 3anucke
(rpadhmnueckon yacTu n CTUNe N3NOXeHUs).

Ob6yuatowmiicsa B Lenom BbINONHUA 3a4aHne
KypCOBOro NpoekTa, HO NPOsiBUAN
HeJOCTaTOYHYH CaMOCTOATENBHOCTb, U
notpeboBanach CyLeCTBEHHAsi MOMOLLb
npenogaeaTtens; NosicCHATENbHAas 3anucka
odopMneHa HEBPEXHO.




00653aTenbHbIX ANIEMEHTOB 3aAaHus, Nnbo
MHOroYMCreHHbIe rpyoble oLwmnbku B
paboTe, nMbo rpyboe HapyLLeHne npasun
odopMIeHns nnu CpoKoB NpeacTaBneHus
paboThbl.

Ucnonbayet BPC.

HenoHnmaHwve 3agaHHoOro Bonpoca.
HecnocobHocTb cchopmynupoBaThb XOTs Obl

OTAEnNbHbIE KOHLENUUM ANCLUMMNINHDI. Ob6yuyaroLumMMcs NpeAcTaBneH YacTUYHO

CopgepxaHue paboTbl NOMHOCTBIO HE BbIMOMHEHHbIN  KYPCOBOW MPOEKT.

COOTBETCTBYET 3a4aHUI0.

Mcnoneayet BPC. Obyuvatowmmesa npeacTaBneH YacTUYHO
BbINOSTHEHHBIN KypCOBOW NPOEKT, NPV 3TOM

2 (HeygoBneTBopuTenbHo) | lMonbiTka cnucbiBaHUS, NCNOMb30BaHUSA nmetoTcs rpybole olwmnbku, CBnaeTENLCTBYIOLWME

HepaspeLUeHHbIX TEXHUYECKNX YCTPONCTB O HEMOHMMaHMK CTyAEHTOM paspabaTbiBaeMo

WX NOMb30BaHWA NOACKa3KON APYroro UM TEMBI.

Yernoseka (BHe 3aBMCUMOCTU OT

YCNELUHOCTM TaKow MOMbITKK). 3agaHue KypcoBOro NpoekTa He BbIMOSTHEHO,

MpenctaBneHue Yyxow paboTel, Nnarvar, NosSICHUTENbHAs 3anucka He nNpeacTaBneHa

nnbo oTka3 OT NpeacTaBneHust paboTbl.
Wcnonbayet BPC.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUSA UMK UHbIe MaTepuarnbl, HeO6XxoAMMble ANA OLeHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENIbLHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 7

1 Ponb n mecTto npouecca NpoekTMpoBaHNs B CO34aHMN HOBbIX U PEKOHCTPYKLMUN AEACTBYIOLUMX NPEanpUATUN.

2 Brnok cxema «OT TEXHONOrMYECKON naen Ao peanu3aumy B NPOMbILLIEHHOCTY.

3 [OKyMEeHTbI, perynupytoLine npaBoBble U (PUHAHCOBLIE OTHOLLEHUS YYaCTHMKOB MpoLiecca NPOeKTUPOBaHUS.

4 MoaroToBka 3agaHWa Ha NpoeKkTMpoBaHue, POPMYyNMPOBKA NMPOEKTHbLIX 3a4au.

5 OcCHOBHble  pasfernbl UICXOAHbIX AaHHbIX HA NPOEKTMPOBaHME ObbeKTa.

6 O6ocHOBaHMe MHBECTULIMIA B CTPOUTENLCTBO 0O BbEKTA.

7 CocTaBHble YacTu JoroBopa (KOHTpakTa), Kak rmaBHOr0 OKYMEHTa, PErynupyoLero npasosbie 1 dvHaHcoBbIE
OTHOLLUEHUS MEXAY 3aKa34MKOM U UCMONHUTENEM (B YACTHOCTW, NPOEKTHOW OpraHm3auun).

8 MoaroToBka 3agaHnsa Ha NPOEKTMpOoBaHWe, OPMYNMPOBKA MPOEKTHBLIX 3a4au.

9 OcHOBHble  pasfernbl UICXOAHbIX AaHHbIX HA MPOEKTUPOBaHNE 0ObEKTA.

10 O6ocHoBaHMe MHBECTULIMIA B CTPOUTENLCTBO 0O BbEKTA.

11 Pasgenbl TEXHNKO-3KOHOMUYECKOro 060CHOBaHUSI CTPOUTENLCTBA.

12 OcHoBHble TpeboBaHus K BbIGOPY NMOLWAaAKN Ans CTPOUTENbCTBA.

13 CocTaB 3agaHus Ha NPOEKTUPOBaHUE MPOMbILLNEHHOro 06bekTa, BbldaBaeMoro 3aka3ynkomM obbekTa

14 PaspaboTka cxeMbl reHeparnbHOro nnaHa ¢ y4eTom 0COBEHHOCTEN NPOEKTMPYEMOro NPOM3BOACTBA U
nrowagaku Ans CTpouTeNnbCTBa.

15 CopepxaHue, coctas, Nopsagok paspaboTku, cornacoBaHus u YTBEPXAHNS NPOEKTOB 1 CMeT AN
CTPOUTENBCTBA HOBbIX, PACLUMPSAEMbIX Y PEKOHCTPYMPOBAHHBLIX COOPYXXEHWUIA U YCTAHOBOK.

16 lMocnenpoeKTHbIN aTan (CTPOUTENBCTBO 06bEKTa, MOHTaX 06opyaoBaHuWs, NyCcKo-Hanago4Hble paboThbl, caava
ob0bekTa B aKcnnyataumio).

17 OcobeHHOCTN aBTOPCKOro Hagaopa.

18 O6Lwme cBefeHNst 0 cUCTEMaxX BOAOCHABXeHUS. Cxelvnal cucTem Bo,qOCHa@Kequ. TexHonornyeckme cxembl
ocBeTneHns u obecuseynBaHusa Bogbl. [eHepanbHbIN naH BOAOOYUCTHOW CTaHLMK.

19 Cuctembl BOOOOTBEAEHUSA MPOMbILLMIEHHBIX NPEANPUATUN.

20 "eHepanbHbIV NNaH CTaHUUKW aspaunn.

21 Cunctembl BOOOOTBEAEHMSA 30aHUIN PA3NNYHOIO Ha3HaYeHus.

22 MaTepuanbl 1 o6opygoBaHne BHYTPEHHUX CUCTEM BOOOOTBEAEHNS.

23 MecTHble yCTaHOBKU ANsi Nepekaykm CTOYHbIX BOA.

24 lMpoekTnpoBaHue cuctem BOOOOTBEAEHUS.

25 TexHonornyeckas cxema ctaHumMu 6MONOrMYECcKon OYNCTKN CTOYHBIX BOA,.

26 M'MapaBnn4eckunii pacyeT U BbICOTHOE NPOEKTUPOBaHME BOOOOTBOASLLEN CETH.

27 PacueT 1 npoekTupoBaHne KaHanmM3auMOoHHbLIX HACOCHbIX CTaHLWN.

28 CxeMbl KOMNOHOBOK HaCOCHbIX arperaToB B HACOCHbIX CTaHLMSIX.




29 BosagyxoayBHble cTaHUmun.

O6'beMHO-I'IJ'IaHI/IpOBO‘-IHbIe peweHna NPpOMbILLNTEHHbIX 34aHun ons pasmelleHnAa HaCcoCHbIX cTaHuun,

30 N -
OYUCTHbIX YCTAHOBOK, peareHTHbIX X03ANCTB, HACOCHbIX N BO34YyXOA4YyBHbIX CTaHUUN U T. O.

31 MpuHUMNLI paspaboTki cucTeM 06OPOTHOrO BOAOCHABXKEHMS.

Pac4eT, npoekTnupoBaHue 1 ycTaHOBKa yCpeaHuUTenen, cMecuTenen, pelweTok (peleTok-gpobunok),
NEeCcKOJTOBOK.

32

33 PacueT 1 NpoeKTpoBaHMe OTCTOMHUKOB, MMAPOLMKIIOHOB, CUCTEM aapauum, G1uokoarynsaumm CTo4YHbIX BOA.

34 Mpouecc 6MoNOrMYeckomn O4YUCTKM CTOUHbIX BOA (MOMs opoLueHus, punbTpaumum n bronornyeckme npyap!).

35 OuncTka CTOYHbIX BOA B pasfMyHbIX a3poTeHKax (pacyeT, TEXHUKO-3KOHOMUYECKUE nokasaTtenu).

36 MeToabl pacyeTa 1 KOHCTPYyMpoBaHUst GUOPUNLTPOB.

Pacuyet n NpoeKTnpoBaHNE YCTaHOBOK OYUCTKU NPOMbILUITEHHbIX CTOYHbIX BO4 CbVISVIKO-XVIMVI‘-IeCKVIMVI
mMeTogamMu.

37

38 MpoekTnpoBaHMe coopyXeHun No obpaboTke 0CaaKoOB CTOYHbIX BOA.

O6opyaoBaHMe HACOCHbIX CTaHLUMIA U YCTaHOBOK, NPeAHa3HayYeHHbIX ANs Nogayn U co3gaHus Hanopa BoAbl,
CTOYHbIX BOA, OCaAKOB, peareHToB.

39

40 O6opynoBaHMe peareHTHbIX XO35AWCTB, XNIOPaTOPHbIX, 030HATOPHbLIX YCTAHOBOK.

O6opyaosaHue, NpeAHasHaveHHoe ANs nogayn Bosayxa, Co3aaHusa Bakyyma, NpuMeHsieMoe B COCTaBe CUCTEM
OYNCTKM CTOYHBIX BOA,

41

OcHoBbl NPOEKTNPOBaHNA CUCTEM BEHTUNALNN. Pacuet BO34yxX0oBOO4OB CMCctemM BbITSXKHOW BEHTUMSILINM,
acnmpauunm n nHeBMoTpaHcnopTa

42

43 BbiGop annapaTtoB Ansa pasaeneHns HeogHOPOAHbIX CUCTEM.

44 TexXHUKO-9KOHOMUYECKNE MoKasaTenu npouecca pekynepauunu.

45 TexXHUKO-9KOHOMUYECKNE MoKasaTenu npouecca pekynepauunu.

46 MpUHUMNUarbHbIE CXeMbI pekynepauum NeTyunx pactsoputenen

OCHOBbI MPOEKTMPOBaHNS YCTAHOBOK TEPMUYECKOTO Y TEPMOKaTanuTuyeckoro obesspexuBaHus rasos. Pacuet

a7 1 BbIGop obopyaoBaHua Ang ycTaHoBOK abcopOumMoHHON 1 aacopOLMOHHON OYUCTKM ra3oB.

BcnomoratensHoe O60py,D,OBaHVIe YCTaAHOBOK ra3o0O41CTKU U NblnieynasiivBaHUA (THFO,D,yTbeBbIe MallWHbI,

48 .
BEHTUNATOPLI, 6yHKepr, YCTpoucTBa AnA BbIrPY3KM 30J51bl N I'IbIJ'II/I).

49 TexHNKO-aKOHOMMYECKas U CaHUTapHO-rMrneHn4yeckaa oueHka pa6OTbI YCTaHOBOK ra3004nUCTKN.

MpoekTnpoBaHMe onTuManbHbIX pecypcocbeperatomx cuctem (PCC) ¢ nomoLbio MHpOpMaLMOHHO-
MOZENUPYIOLLMX MPOrpamMm.

50

51 MocTpoeHne mogenen TennoobMeHHbIX annapaTtos.

52 MocTpoeHne mogenen neven.

53 Pac4yeT maTepmanbHOro 1 TennioBoro 6anaHcoB 3aMKHYTbIX U pa3oMKHYTbIX PCC.

5.2.2 TunoBble TeCTOBbIE 3aA4aHUA

He NpefyCMOTpeHo
5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIe 3aAaHusA (3agaym, Kemchbl)

cbaﬂn C TUNOBbIMU NPAKTUKO-OPUEHTUPOBAHHLIMU 3aaHNAMN NpuBeaeH B NPUINOXEeHUN

5.3 MeTtoauyeckne matepuansl, onpeaensirowme npoueaypbl OLleHUBaHUA 3HAaHUW, YMEHUN, BnageHun (HaBbIKOB
1 (MNn) NpakTU4ECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aloLierocs K npoMeXxyTo4yHom atrectaumm u Nnopsnok NMKBMAauumM akageMm4eckomn
3a40/MKEeHHOCTU

MpoBeneHne NPOMeEXyTOYHON aTTeECTaLMN pernameHTMpoBaHO foKanbHbIM HOpMaTMBHBIM aktom CM6IMYMNTA
«[lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOIS yCneBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm obydatoLwmxca»

5.3.2 ®opma npoBefeHUs NPOMEXYTOUYHOM aTTecTauum No AUCLUNAuHe

YcTHas + lNncbmeHHas KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 OcoGeHHOCTH NpoBeAeHNsl MPOMEXYTOYHOM aTTecTauumn No AUCLUUNINHe

BpeMA Ha NoAroToBKy K YCTHOMY cobecenoBaHuto coctaensieT 30 MUHYT
BpeMA BbINMOJIHEHUA NPAKTUKO-OPUEHTUPOBAHHOIO 3aaHuA 15 MUHYT

6. YHEBHO-METOANYECKOE U NUH®OPMALIMOHHOE OBECIMNEYEHUE OUCLUUNINNHDbI



6.1 YuyebHasa nutepaTtypa

ABTOp 3arnasue MN3gaTtenbLcTBo | [oa nspaHus Ccbinka
6.1.1 OcHOoBHas y4yebOHas nutepaTtypa
Bnacos IN. I. Pac4yeT u npoekTnposaHue c A VDI http://publish.sutd.ru/
cuctem obecneyeHnst a'glzlm_egﬁ?mypr' 2019 tp_ext_inf_publish.ph
6e3onacHocTn p?id=2019381
MNoTtanos, B. A., [MpoekTMpoBaHME HAaCOCHbIX https://www.iprbooks
Benos, C. B., Ynopos, [ycTraHoBOK e hop.ru/139338.html
C. A., Croxkos, [l. C., Mocksa: An NMn Ap Meguna 2024
lopwkoea, 3. M.
OcTtpukos, A. H., PacueT n npoektnpoBaHue https://www.iprbooks
Bonroea, 1. H., TENIONCNOoNb3YHOLEro hop.ru/143249.html
»Kentoyxosa, E. 0., obopynoBaHus Mocksa, Bonorga: NHdpa 2024
Koneinos, M. B., -UrnxeHepus
TepéxuHa, A. B.,
OctpukoBa, A. H.
ATtaHos, H. A, PacueT n npoektnpoBsaHue c c N http://www.iprbooksh
lNopwkanes, N. A., cucTembl 060POTHOIO amapa: L.amapckiin op.ru/105058.html
ConkuHa, O. C. BOAOCHabXeHus roiﬁiiaf:ce&';bm 2020
TEXHOMOrM4Yeckoro
nponasoacTea yHuBepcuteT, O6C ACB
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
Pam3saesa J1. I1., MpoekTnpoBaHue http://publish.sutd.ru/
Barpos . B., BnacoB | npon3BOACTBEHHbIX CUCTEM ) tp_ext_inf_publish.ph
. r. 3aLLMThI OKpYXatoLen cpeapl Cr6.: CrerymTA 2015 p?id=2491
BetowknH A. T. OCHOBbI HXEHEePHOM Mocksa: VHdbpa- http://www.iprbooksh
3aLLMThI OKpYXatoLen cpeapl WkkeHepms 2016 op.ru/51730.html

6.2 MNMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CNPABOYHbIX CUCTEM

1.http://www.pravo.gov.ru/-oduvumnansHelinnopTanonybnmkoBaHMAHOPMATUBHBLIXMPABOBLIXaKTOB

2.http://lwww.duma.gov.ru-canTtl ocyaapcteeHHonJymbiPenepansHoroCobpaHusPoccunckondPenepauum
3.http://www.consultant.ru-nHdopmaumoHHo-npasosonnopTan«KoHcynbTaHT InoC»
4.9BbC«IPRbooks»,http://www.iprbookshop.ru
5.96C«CNoerynTay,http://publish.sutd.ru

6.3 MNepeyeHb NMLEH3UOHHOrO U CBOGOAHO PACMPOCTPaHSAEMOro NporpaMMHoOro o6ecneyeHuns

AutoCAD

MicrosoftOfficeProfessional

Microsoft Windows
6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOOXoAMMOW AN ocyllecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumnsivHe

1. Microsoft Windows 10 Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows 10 Pro Russian Upgrade Open No Level Academic);

2. Office Professional Plus 2007 Russian Academic No Level;

3. Mathcad Education — University Edition.

4. MNpaBo Ha ncnonb3oBaHue nporpammel YIP3A «Okonor» Bepcus 4.0 + mogynb «3acTpoika 1 BeicoTa» +
moaynb «'MC-CtaHgapT;

5. Product Design Suite Ultimate 2015 (Autocad), Education network license

AyouTtopus

OcHalleHue

KomMnbloTepHbI kKnacc

MyﬂbTMMenMVIHOG 060pyLI,OBaHVIe, KOMMNbKOTEPHaA TEXHNUKA C BOSMOXXHOCTbIO NOAKIIOYEeHUA K

ceTn «MHTepHeT» n obecneyeHnem [ocTyna B 3J1EKTPOHHYHO VIHQ)OpMaLI,VIOHHO-

06pa308aTeanylo cpeny

JlekumoHHas
aygutopus

MyanMMeLI,I/Il;IHOG o6opyp,OBaHme, cneunanm3npoBaHHasa mebenb, gocka

YyebHas ayautopust

CneuunanuavnpoBaHHasa mebernb, 4ocka




[Tpunoxenue

MpunorkeHue

paboueit Nporpammbl AUCLUUNANHBI «[TPOEKTMPOBaHME NPOU3BOACTBEHHbIX cucTem 30C»

no HanpasneHuto nogrotoskn 20.03.01 «TexHochepHasa 6e30nacHOCTbY»

HanmeHoBaHue O (npoduna): «MHKeHepHanA 3aLuMUTa OKPYKatoWel cpeabl»

5.2.3 TunoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3a4aHuUA (3a4aum, Keiicbl)

Ne n/n YcnoBusa TMNOBLIX 3aga4

1 Paccumtatb emKocTb hunbTpa no aueTuneHy, 3anofnHeHHoMy rasoBbiM yriem CKT B konmdectBe Q = 100 kr.
BenuuuHa agcopbumm B aTux ycnosusix coctaenset Q =12,7 r/100 r unu a=0,127 kr/kr.

2 OueHNTb KOHLEHTpauMilo TyMaHa Ha BbIxog4e W3 anekTpodunbTpa, €Ccnyv Ha O4YMCTKY MOoAaeTcs TyMaH,
MUHUMAaSbHBIR pa3Mep YacTul, B KOTOPOM 1 MKM, KoHUeHTpauusi Cex=10 r/m3. QhPEKTUBHOCTL OUYMCTKM Takoro
TymaHa coctasnsieT 75 n 95 %.

3 OnpegenuTb KO3 dULMEHTEI UCNONB30BaHHONW 060pOTHOWM BoAabl Kos M cBexen Boabl Kee. Qcs = 50, Qos =25,
Qcsp=10 M3/y - pacxobl cBexew BoAbl, 060POTHONM U cOpacbiBaeMol BOAbI.

4 OnpegenuTb AMameTp umkroHa. Pacxoa rasa npu HopmarnbHbix yernousx 5000 m3/4. OnTumarnbHas cKOpoCTb
rasa 3,5 m/c/

5 Onpegensiem ruapaBnuyeckoe ConpoTuBeHNe cyxon Tpyobl BeHTypu. InoTHOCTL rasa B ropnosuHe p, = 0,9
kr/m3.CkopocTb rasa B ropnosuHe W, = 135 m/c. KoadhduumeHT ruapaBnmyeckoro ConpoT1BEHUSI CyXON TpyObl
- &, =0.15.

6 OnpegenuTe ANvHY ropu3oHTanNbHOWM NECKONIOBKM, €CIM CKOPOCTb ABMXKEHUS CTOYHbIX Bog 0,04 m-cL. [nybuHa
neckonosku 0,5 m Paamep vactuy B3Becu 80 Mkm. MnoTHocTb YacTuy, 2000 kr-m-3. TemnepaTypa CTOMHOWN BoAbI
15°C.

8 O6bemHbI pacxod una 2 M3/4. OnpepenuTb AMaMmeTp  UMPKYNsSLMOHHOro TpybonpoBoda Mpu cpepHen
ckopocTu una 1 m/c.

9 [Ba nbineynosutens coegnHeHbl nocriegosatensHo. CTeneHb 04UCTKM nepBoro 75%, BToporo - 80%.
OnpegenuTb CTENeHb OYUCTKN YCTAaHOBKM MNblfeyraBnuBaHus.

10 KonnyecTBo Bo3BpaTHOro aktneHoro una 500 m3/4, pacxon CTO4HOWM BoAbl, NOCTynatoLel B aspoTeHk 820 m3/y.
OnpenenuTb CTenNeHb peLnpKynsaLmnmM akTMBHOIO una.

11 Paccuutate eMkoCTb chunbTpa No aueTuneny, 3anosiHeHHoMy rasoBbiM yrnem CKT B konmdectee Q = 100 «r.
BenuunHa agcopbumm B aTux ycnosusx coctaenset Q =12,7 r/100 r unu a=0,127 kr/kr.

12 OnpenenuTe ANUHY rOPU3OHTANbHOW NECKOMOBKN, €CNU CKOPOCTb ABWXEHMS CTOYHbIX Boa 0,04 m-c 1. nybuHa
neckonosku 0,5 m Paamep yactuy, B3aBecu 80 mkM. MnoTHocTe yacTtuy, 2000 kr-m-3. TemnepaTtypa CTOYHOW BOAbI
15°C.

13 Ob6bemHbIn pacxog una 2 M3/4. OnpegenuTb AMamMeTp  LUPKYNSLMOHHOro TpybonpoBoga npwu cpepHew
ckopocTtu una 1 m/c.

14 [1Ba nbineynoButens coeanHeHbl nocregoBatenbHo. CTeneHb OUNCTKM NepPBOro coctaensieT 75%, BTOpOro -
80%. Onpegenntb CTeNeHb OYUCTKM YCTAHOBKM MblfieynaBnMBaHUS.

15 KonnyecTBo Bo3BpaTHOro aktneHoro una 500 m3/4, pacxod CTOYHON BoAbl, NOCTynatoLel B aspoTeHk 820 m3/y.

OnpeaennTb cTeNeHb PELMPKYSLMN aKTUBHOTO Mra.
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