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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmupoBaTb KOMNETEHLMN oby4yatowlerocss B 0bnactu NpoeKkTUPOBaHUSI CUCTEM
3alUMThl OKpYXatoLen cpeabl

1.2 3agaum gcuMNInHbLI:

1. PaccmoTpeTb OCHOBHbIE 3Tamnbl NPOEKTUPOBAHUSA CMCTEM MUCMOMb30BaHUSA BOAblI U BO34yXa, BMAbl U COCTaB
NPOEKTHOW AOKYMEHTAaLMK, BbINONHAEMON Ha pasHbIX 3Tanax NPoOeKTUPOBaHUS.

2. PackpblTb npuHUMNBI pacyéTa, KOHCTPYMPOBaHUA W MPUBSA3KW TUMOBLIX MNPOEKTOB TPAHCMNOPTHbIX
KOMMYHWKaLMIA, HACOCHbIX CTaHLMW, COOPYXEHWA [Ns OYMCTKM CTOYHbIX BOA M 00paboTkm ocagkoB, MeTOAbI
NPOEKTUPOBaHNSI CUCTEM MCMONb30BaHMSA BO3ayxa

3. PackpblTb OCOBEHHOCTM CTPOMTENBHOIMO MNPOEKTUPOBAHWUS COOPYXEHUM AN OYMCTKM CTOMHbIX BOM,
COOPYXXEHUN AN OYUCTKM BO3AyXa OT NbIn U BPEAHbIX NpUMecemn

4. TlpepoctaBuTb 0Oy4YalOWMMCS BO3MOXHOCTM [Ans (POpMMpPOBaHMS YMEHWA U HaBblkoB paboTbl C
HOpPMAaTMBHO-NPABOBOW 4OKYMeHTaumn B 06nacTv NpoeKkTMpoOBaHMS CUCTEM 3aLLMTbl OKpY>KatoLLEen cpeabl

1.3 TpeboBaHus Kk NnpegBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTensHasi NOAroTOBKA NpegnonaraeT co3gaHne OCHOBLI AN (POPMUPOBaHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:

Mpoun3BoacTBEHHasi NpakTMKa (TEXHONOrMYeckasi npakTmka)

MpoMbILLNEeHHas 3KOorus

TeopeTnyeckme OCHOBbI MHXEHEPHOI 3aLLUTLI OKpYXKatoLLei cpeabl
TennomaccoobMeHHble MPOLIECChI B 3aLLUTE OKpyxatoLei cpeabl
ABTOMaTU3MPOBAHHbIE pacYeTbl XMMUKO-TEXHOSIOTMYECKUX CUCTEM

2 KOMMNETEHUMN OBYYAIOLWEIoCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

MK-3: Cnoco6eH ocyllecTBNATbL pa3paboTKy U 3KONoro-akoHoMM4yeckoe 060cHoBaHMe NNaHOB BHeAPEeHUs!
NPUPOAOOXPAHHOW TEXHUKU U TEXHOJOTMU B OpraHu3auum

3HaTb: - CTPYKTYPY 3KOMOro-aKOHOMUYECKOr0 0GOCHOBaHMSI, hakTopbl, onpeaensitowme crneumuduky npupoaooxXpaHHbIX
TEXHOMOINiA, UCMOMb3yEMbIX MaTepuasbHbIX U 9HEPreTUYECKNX PECYPCOB Ha NIOLaAKe CTPOUTENBCTBA NPOEKTUPYEMOTO
NPeanpuUATUS ¥ NPV PEKOHCTPYKLIMM, CNocobbl COEPEXEHUS PECYPCOB NPU pearnv3aumm 3Kororm4eckux NnpoekTos

YmeThb: npoBoANTb 3KOHOMWUYECKYH OLIeHKY MPOEKTOB, Heo6xonmmy+o Aana BHeapeHuA I'IpI/IpOLI,OOXpaHHOIZ TEXHUKN U
TexXHOonorun, aHanm3anpoBsaTtb COBOKyI'IHbII7I obbem 3aTpaT Ha peanunsaudumio nNpoekTa un (bOpMyJ'II/IpOBaTb npeanoxexHuda no
CHWXEHUIO n3gepxek OoT 3kcrstyataunm 3KoOJ1I0rm4eCKknx OCHOBHbIX Ct)OH,D,OB

Bnagetb: HaBblkaMM WCMOSMb30BaHUSA 3KOHOMMUYECKMX 3HAHWWA  ONs onpeneneHnsa (bVIHaHCOBO-GKOHOMVILIeCKVIX
rnokasartenem NpU PEKOHCTPYKUMN Unn CTpouTenbCTBe HOBOrro npeanpuatua, npoBeneHnsa MHXXeHepHO-3KOJMorm4ecKkoro
aHann3a BHegpeHNA HOBbIX TEXHOJTONMYeCKUX pemeHw?l




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

KoHTakTHas
pabota

MHHoBaLU.

dopmbl
3aHATUN

CP
Nek. Mp. | (4ace)
(4achbl) | (uacbl)

HavnmeHoBaHWe u cogepxkaHve pasaeros,
TEM M y4eOHbIX 3aHATUIA

CewmecTp
(kypc ons 3A0)

Paspgen 1. MNopsigok pa3paboTku NPOEKTHOWN
OOKYMEeHTaLmm

Tema 1. OCHOBHblE MOHATUA W NOPSOOK
pa3paboTku  MPOEKTHOM  JOKyMeHTauuw.
CUCTEM 3aLLUUTLI OKpYyXaroLLen cpeabl.

Lenun NPOEKTUPOBAHUA. MpuHUMN
hopMynnpoBaHNSA NPOEKTHLIX 3adad. brnok-
cxema NPOEeKTUPOBaHUA obbekTa.
WHpopmaLmoHHas noaroToBka
NPOEeKTUPOBaHUS. OcHoBHble BUabl
NCTOYHMKOB nHcpopmaumm n
MeCTOHaxoXxaeHue nx POHO0B.
dopmynupoBka 3ajaHus Ha
NpoeKTUpoBaHue. IJTanbl NPOEKTUPOBAHMS:
NpeAanpOEeKTHbIN, NPOEKTHbIN,
nocnenpoekTHbIn. PaspaboTka TexHu4eckomn
OOKYMeHTauuu. TexHMKO-3KOHOMUYECKoe
obocHoBaHwe, TEXHUKO-3KOHOMUYECKMEe
pac4yeThl, apyras npeanpoekTHas
OOKYyMeHTauus. Beibop nnoLaaKku
CTPOUTENLCTBA, 3afjaHve Ha
npoektuposaHne. CogepxaHue, COCTaB,
nopsgok paspaboTku, cornacoBaHus U©
YTBEPXOEHUS TMPOEKTOB U  CMeT Ans
CTpOMTENBLCTBA HOBbIX, pPaACLUMPSAEMbIX U
PEKOHCTPYMPYEMBIX COOpPYXEHWUI n
yCTaHOBOK. lMocnenpoekTHbIN stan.| 4
ABTOpPCKMIN HAA30p.

Paspabotka reHnnaHa. MaTepuanbHO w
3HepreTnyecku 3aMKHYTble
pecypcocbeperatowme cuctembl  (PCC).
(ynpaxHeHus)

Tema 2. OcHoBbI CTPOUTESNBbHOIO
NPOEKTUPOBaHMSA

CBA3b CTPOUTENBHOTO MNPOEKTUPOBaHUSA C
TexHonormndyeckum. CoctaB OCHOBHbIX YaCTeN
cTpouTensHoro npoekta. Knaccudukauunsa
NMPOMBbILLIIEHHbIX 34aHuN. EnunHasn
MoAynbHas cucTeMa W YHUUKaLMa B
ctpoutenbctBe.  OCHOBHble  3MNEMEHThI
NPOMbILLNIEHHOrO 3aaHusA. KOHCTPYKTUBHbIE
AneMeHTbl NPOMbILLNIEHHbIX 34aHuN.
O6beMHoO- NNaHNPOBOYHbIE peLueHus
NMPOMBILLIIEHHbIX 3A4aHUN, NpeAHa3HayYeHHbIX
ONA  pasmelleHUss COOPYXXEeHWA  CUCTEM
3aluUThl OKpYXKatoLLen cpeapl

MpakTnyeckue 3aHATUA: OnemeHTbI
CTPOUTENBLHOrO NPOEKTMPOBaHWS,
(ynpaxxHeHus1)

Paspen 2. OcHOBbI TEXHOMNOMMYECKOro
NPOEKTUPOBAHUS CUCTEM ra3004MCTKU




Tema 3. OcHoBbl TEXHOMNOrM4yecKoro
NPOEKTUPOBAHNS  CUCTEM  MCMOJSIb30BaHUS
BO3gyxa

OcHoBb! NPOEKTMPOBAHNS YyCTaHOBOK
TepPMUYECKOro M TepMoKaTanuTU4YecKoro
06e3BpexuBaHna rasoB, MblneynaBnMBakoLLmnx
YCTAHOBOK, YCTaHOBOK abcopObuMoHHOW ¥©
aacopbuUmoHHON OYMCTKU rasos.
AnnapaTypHO-TEXHONOrMYeckoe odopMIeHHE.
Pacuet " BbIOOp obopyaoBaHus.
MpuHUMNMansHble CXEMBb. KomnaHoBka
raso0uUCTHBIX COOPYKEHMA.

YcnoBusi NpOEKTUPOBaHNSI CUCTEM Fa3004UCTKM
TexHUKO-3KOHOMUYeCKas n caHuTapHo-
rMrMeHnyeckas oueHka paboTbl YCTAHOBOK
rasoo4mCTKM. TexHWKO-3KOHOMMYecKas
ONTUMM3ALUUSI Ta3004YNCTHBIX COOPYKEHWIA.

MpakTnyeckme 3aHATUS: Pacuet 7]
NpoeKTUpoBaHue onTUMarnbHbIX cuctem
rasoo4mCTKM, (ynpaxHeHus1). TexHuko-

9KOHOMMYECKAsi OMTUMU3ALMS Ta3004UCTHbIX
COOPYXEHUN. (YyNpaHEHNS)

Tema 4. BcnomoratenbHoe ob6opygoBaHue
YCTaHOBOK ra3004UCTKM U MblNieynaBnMBaHusl.
OCOBEHHOCTM  KOHCTPYKUMIA  NblerasoBbiX
TpaktoB. BbibOp  TArogyTbeBLIX  MalUVH.
BeHTungatopel. OcobeHHoCcTH paboTbl
BEHTUMNATOPOB, NepeMeLLarLmnx 3anbifeHHble
W yBNaxHeHHble rasbl. BcnomorarensHoe
obopydoBaHMe yCTaHOBOK MHEBMOTPaHCMopTa
1 MbINErasoouncTkn: ByHKepbl, YCTPOUCTBa ANis
BbIFPY3KW 305bl U NbISA, LWHEKN.

MpakTnyeckne  3aHATMA:  [poekTupoBaHue
BCNomMoraTenbHoro 0o60pyaoBaHNs YCTaHOBOK
rasooymCTKM " nblneynasnMeaHus,
(ynpaxHeHus)

Tema 5. Ycnosus nNpoOeKTUPOBaAHUA CUCTEM
ra3oo4UCTKN

TexHuKo-aKoHOMUYeckKas " caHuTapHo-
rMrmeHnyeckas oueHka paboTbl YCTaHOBOK
ra3o04UCTKN. TexHuKo-akoHOMUYecKast
ONTUMU3aLUNS Ta3004UCTHBIX COOPYXEHWUN.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KOHcyﬂbTaLI,VIM M NPpoOMEXyTo4YHad atrectauma -
HEeT

6 nn
4 nn
7

28

Paspgen 3. OCHOBbl ~ TEXHOMOrMYEeCcKoro
NPOEeKTnpoBaHNA CUCTEM OYNUCTKMN CTOYHbIX
BOA




Tema 6. [MpOEKTMPOBaAHUA CUCTEM  OYUCTKM
CTOYHbIX BOA

VcxogoHble fOaHHble Ha NPOEKTMpoBaHWE Mo
KONMMYeCTBEHHbIM " KayeCcTBEHHbIM
XapakTepucTukam  CTOuYHbIX  BoA.  Bwibop
MeToAda OYUCTKU CTOYHbIX Bod. PaspaboTka u
0b60CHOBaHME TEXHOMOMM4Yeckon cxembl. Beibop
M pacdeT TEXHOJOorM4Yeckoro obopyaoBaHus.
Pacuetr ycpegHutenen n cmecutenen.
CoopyxeHunst  Ons MeXaHW4ecKoW  O4YUCTKU
MPOMBILIMEHHBIX ~ CTOYHBbIX  BoA.  Pacuer
NPOEeKTMpOBaHNe W yCTaHOBKa peELLETOK.
Pacyer u npoekTMpoBaHMe  NECKONOBOK.
PacuyeT u” npoektnpoBaHne OTCTOMHUKOB,
rMapoumnknoHoB. PacyeT ©n KOHCTpyKUMU
COOPYXEHUIN BMONOrMYecKom OYUCTKN CTOYHbIX
Boa. Pacuet aspoTeHkoB. MeToabl pacyeTta u
KOHCTpyupoBaHus 6G1nodunbTpoB.

MpakTnyeckne 3aHATUA: PacyeT coopyXeHun
MEXaHWYECKOM  OYUCTKM  CTOYHBIX  BOA,
(ynpaxHeHus1). [MpoeKkTMpoBaHWe YyCTaHOBOK
OMOMOrM4eckorM OYUCTKM CTOYHbIX BOA4 C
NCNonb30BaHNEM aKTUBHOIO una,
(ynpakHeHuns1)

Tema 7. BcnomoratenbHoe o6opyaoBaHue,
NPMMEHsieMOe B CUCTEMAX OYUCTKM CTOYHbIX
BOA

O6opynoBaHMe KaHanU3auWOHHBIX CceTen u
BogoBofoB. O6opyaoBaHMe HACOCHbIX CTaHLMM
N YCTAHOBOK, NpeaHa3HavYeHHbIX Ans nogayv u
co3gaHuMsi  Hanopa BoAbl, CTOYHbIX BOA,
0CafKoB, peareHToB. O6opynoBaHue
peareHTHbIX XO3SNCTB, XNOpaToOpPHbIX,
030HaTOPHbIX yctaHoBok. O6GopynoBaHue,
npegHasHa4YeHHoe Ans  nojayn  BO34yxa,
co30aHusa Bakyyma v NpUMeEHsIeMOe B COCTaBe
CUCTEM OYUCTKM CTOYHbIX BOA.

Paspen 4. OcCHOBbI TEXHONOrM4YecKkoro
NPOEKTUPOBAHNSA CUCTEM UHXEHEPHOW 3aLlMUThbl
nnrocgepsl

Tema 8. Pacuet COOpPYXeHUI ans
MexaHM4ecKo MOAroTOBKM U nepepaboTku
TBEpAbIX 0TX0O0B

Pacuetr coopyxeHurn Ana kKnaccudukaumu
TBepAbIX 0TxodoB. PacyeT u npoekTupoBaHue
YCTaHOBOK ApOONEeHUst N U3MENbYEHUS.

MpakTnyeckme 3aHATUS: Pacuert
pecypcocbeperaloLwmx cuctem, (ynpaxHeHust)

Tema 9. Pacdet coopyxeHun aAnsa Qusnko-
XUMMYECKo u Bnonornyeckom NOAroTOBKU W
nepepaboTkM TBEPAbIX OTXOL4OB

PacueT coopyxeHun aOns BblwenavnBaHusi
TBepAblX 0TxoaoB. PacyeT u npoektnpoBaHue
COOpYyXeHun Ans a’3pobHo u aHaspobHou
cTtabunusaumm oTxXo40B

MpakTnyeckme 3aHATUS: Pacuert "
NMPOEKTUPOBaHNE YCTaHOBOK ApobneHus u
N3MenbYeHus.

14 nn
18 nn
18
12




Tema 10. PacuyeTr coopyxeHun gns
TepMuyeckom nepepaboTku TBEPAbIX
0TX040B

PacuyeT ycTaHOBOK.

MpakTuyeckme 3aHATUS: Pacuer "
NPOEKTpoBaHMe COOpYXeHui ons
aspobHOM M aHaspobHom  crabunusaumm
OTXOA0B, (YyNpaXHeHus)

WUtoro B cemecTpe (Ha kypce ansa 3A0) 4 12 80

KoHcynbTaumm n npomexyTodHas
aTTectauusa (Ok3ameH, KypcoBoi NpoekT)

55 6,5

Bcero koHTakTHas paboTta n CP no

aucuunnuvHe 29,5 114,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenwn n 3apaumn kypcoBon paboTbl (npoekTa): KypcoBow NpoeKT BbINOMHAETCA CTyAEHTaMu Nno
WHOMBMAYaNbHOMY 3adaHuto. [NaBHOM Lenbio ABNSAETCS NPUBUTUE HABLIKOB CaMOCTOSITENBbHONM paboTbl MO pacyeTy u
NPOEKTUPOBAHNIO COOPYXXEHWI, UCMONb3YEMbIX B CUCTEMAaX UHXEHEPHOM 3aLUMTbl OKpY>KatoLLen cpeabl, a Takke
3aKpenseHne 3HaHUM No TEOPETUYECKON YacTn Kypca 1M NOArOTOBKA K AUMIOMHOMY NPOEKTUPOBAHMIO.

4.2 TemaTnka KypcoBomn paboTbl (npoekTa): 1.[1poekTbl yCTaHOBOK ra3o04mMCcTK1 NpeanpusiTuin nerkon
MPOMBbILLIIEHHOCTH

2.MpoekTbl YCTaHOBOK ra3004UCTKM NPeanpuUAaTUA TEKCTUNBHON MPOMBILLIIEHHOCTH

3.MpoekTbl yCTaHOBOK ra3o04unCTKM NPEANPUATUA XMMNYECKON MPOMbILLFIEHHOCTU

4.TpoeKTbl yCTaHOBOK ra3004MCTKM MPOU3BOACTB XMMNYECKMUX BOFOKOH

5.MpoekTbl YCTAHOBOK ra3004UCTKN MPOU3BOACTB XMMUYECKNX BOITOKOH

6.MpoekTbl cMcTEM BogoOTBEAEHMS MPOU3BOACTB XMMUYECKNX BOSTOKOH

7.TpoekTbl cucTem BOOOOTBEAEHUSA NPeaNpUATU TEKCTUNBHON NPOMBbILLNIEHHOCTN

8.IMpoekTbl cMcTeM BogoOTBEAEHWS NPEANPUATUA NErKON NPOMBbILLIEHHOCTU

9.TMpoekTbl cMCTEM ObITOBOrO BO4OOTBEAEHUS

10.MpoekTbl CUCTEM MHXEHEPHON 3aLLmMTbl NnTocdepsbl

4.3 Tpe6oBaHUA K BbINONMHEHUIO U NPeACTaBNEHUI0 pe3yrnbTaToB KYpPCOBOMN paboThl (MpoekTa):

Beibop cnocoba peanu3auuy 3agaHui KypCcoOBOro npoekTa (S3blk MPOorpaMMUpoBaHKs, aBToMaTMU3npoBaHHas
cpefa ModenvpoBaHusa U pacyeTa, MmateMaTuyeckme nporpaMmel) — Mo XenaHvuio ctyaeHTa. PekomeHayemble cpeactea
peanusauumn — Borland Delphi, Mathcad.

PesynbTaThl nNpeacTaBnalTCcsa B BUMAE MNOSCHUTENbHOW 3anuckn obbemom 20-30 CTp., BKMYas TEKCThbI
pa3paboTaHHbIX MPOrpaMMHbIX MPOAYKTOB. [losicHUTENbHas 3anucka BbIMOMHAETCA B TEKCTOBOM pedakTope C
cobntogeHmem npasun ogopmneHnst no FOCT 7.32-2017. lMpu 3awwmTe KypcoBOro npoekta oby4yaroLmmcs SOmMkHbI ObiTb
NPOAEMOHCTPMPOBaHbI paboTocnocobHbIe MPorpaMMHble NPOAYKThI M BbIMOMHEHHbIE rpadnyeckne matepmansl.

5. ®OH[} OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yribTaToB O00y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOMMNeTeHLMm cpefcTea

XapaKkTepu3ayeT OCHOBHble TEXHONOMMYECKME U  3IKOHOMUYECKUE
KPUTEPUN OLLEHKUN 1 ONTUMM3ALUN CUCTEM ODecneyeHmns TeXHocepHon
6e3onacHocTu

XapaktepuayeT akTopbl, onpegenswowme cneumguky pecypcHoOro
obecneyeHusi peanusaLmmn 3KONOrMYeCKUX NPOEKTOB.

Xapaktepu3yeT  MaTepuarnbHble U 3HEepreTuyeckne  pecypchbl
npeanpuaTusi, cnocobbl nx coepexeHns

lMepeyeHb BoMpocoB  Ans
yCTHOro cobecenoBaHus

MepeyeHb NpaKTUKO-

MK-3 Mcnonb3yeT aHannM3 ouHaAHCOBOM U 3KOHOMWYECKON MHdopMaLmm ons .
Y P cpopmaumyn 4 OPVIEHTMPOBAHHbIX 3a4aHui

paspaboTku " NPUHATUS 060CHOBaHHbIX peLueHui B
npodeccrnoHansHomn cdepe.

OueHunBaeT COBOKYMHbI 00bEM 3aTpaT Ha peanusauuio npoekTa u
dopMynMpyeT NPeanoXeHnss Mo CHWXEHUIO CTOMMOCTM peanusaumu
npoekTa W 3aTpaT Ha 3KChnyaTauuio OCHOBHbIX (DOHAOB nocne
peanunsauum npoekTa.

O6ocHoBbIBaeT BbIOOP METOOOB M TEXHOMOrMYecKoro OodopMIIeHNs
MepONpUATUIA MO 3HEPro- U pecypcocbepeXxeHmnto Npu NPoOMbILLIEHHOM

MepeyeHb MHOMBMAOYaNbHbIX
3agaHun Ha K1




BbinonHseT pacyeTsl

MPOU3BOACTBE NMPOAYKLMU OIS CHDKEHUS] HEraTUBHOMO BO3AEUCTBUSA Ha
OKpyXKatoLLyto cpeay.

no ontumusauum noTpebreHns pecypcoB U
BO3[ENCTBUS Ha OKPYXXaloLLyo Cpefly TEXHUYECKOro obbekTa.

OueHrBaeT COBOKyNHbIN OBbEM 3aTpaT Ha peanu3auuio npoekra u
dopmynvpyeT npennioxXeHusl Mo CHWKEHUIO CTOMMOCTW peanusaumm
npoekTa W 3aTpaT Ha 9KCnfyaTauumi OCHOBHbIX (DOHAOB mnocrne
peanu3auumn NpoekTa.
CocTaBnseT TeXHUKO-3KOHOMMYeckoe 060CHOBaHME NPOeKTa.

BbinonHseT pacyeTbl TEXHOMOMMYECKUX U IKOMOTMYECKMX MapamMeTpoB
NPOU3BOACTBEHHbLIX OO HLEKTOB.

5.1.2 Cuctema v Kputepum oLeHMBaHUA

LWkana oueHnBaHuns

KpuTtepum oueHmBaHmsa cchopMmnpoBaHHOCTN KOMNETEHLNN

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnnyHO)

MonHbIR, wucdepnbiBalOWMA OTBET, SBHO
AEMOHCTPUPYIOLLMIA TIyOoKOe NOHMMaHune
npeagmetTa W  LWMAPOKYHD  3pyauuuio B
oueHuBaemon obnactun. Kputnuyeckun,
opuUrnHarnbHbIA NOAX0A4 K MaTepuany.

UcnoneayeT BPC.

Ob6yuvalowmica  BCECTOPOHHe 1 rnyboko
pa3paboTan Temy Ha OCHOBE LUMPOKOro Kpyra
MUCTOYHUKOB  TEXHWYECKOW nutepatypbl U
HOPMAaTUBHO-TEXHUYECKOM OOKyMeHTauum,
NposiBUN  CaMOCTOATENbHOCTb,  MpeacTaBun
npaBurbHblE pacyeTbl U BbIBOAbI, MPUMEHMI
pasHoobpasHble MeToAbl pelleHus, B TOM
yncrne CBEPX OrOBOPEHHbIX B 3adaHun; HeT
CYLLECTBEHHbIX HEAOCTaTKOB B MOSICHUTENbHOM
3anucke  (rpadmyeckor  4actu  u - cTune
N3MNOXEHWS), MpU 3aLLuTe KYpCOBOro NpoeKkTa He
JonylleHbl MNOrpelwHocTM B UHTepnpeTauun
NMOAXOAA K PeLLEHMIO 3aa4m 1 pe3ynbTaToB.

4 (xopoLwuo)

OTBeTt NONHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX 06sa3aTenbHbIX
WUCTOYHUKOB  uHcpopmauun. [llogxon K
MaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

UcnoneayeT BPC.

OTBeT CTaHOapTHbIN, B Lenom
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX

06s13aTeNbHbIX UCTOYHMKAX MHOpPMaLUK.
MpucyTcTByOT Hebonblne npobenbl B
3HaHWAX UMN HECYLLLECTBEHHbIE OLLNOKW.
YunTbiBaloTCA 6annbl, HaKOMMEHHbIE B
TeyeHue cemecTpa.

Obyuvatowmiica B NofTHOM o6beme BbINOSTHUI
3a0aHMe Ha KypcOBOW NPOEKT, MposiBUM
CaMOCTOSITENbHOCTb, NPeACTaBum NpaBUbHbIE
pacyeTtbl U BbIBOAbI; HET CYyLWECTBEHHbIX
HeJOCTAaTKOB B MOSACHUTENbHOW  3anucke
(rpadhmueckon YacTn 1 CTUNe U3NOXEHUs), Npu
3awmMTe  KypcoBOro  npoekTta  [OnyLieHb
HebomblUMe MOrpelwHoCcT B UHTepnpeTauum
NMOAXOAA K PeLLEHMIO 3aa4m 1 pe3ynbTaToB.

Obyuvatowmiica B NOfTHOM OObeme BbINOSTHUI
3ag0aHMe Ha KypcOBOW MNPOEKT, MpOsiBUM
CaMOCTOSITENbHOCTb, NpeAcTaBun NpaBuIbHbIE
pacyeTbl U BbIBOAbI; HET CYyLWECTBEHHbIX
HedoCTaTKOB B MOSACHUTENbHOW  3anucke
(rpadbmnueckon YacTn 1 CTUNe U3NOXeHUs), Npu
3awmMTe  KypcoBOro  npoekTta  OOnyLUeHb
HebornblIMe MNOrpelwHoCcT B MHTEpnpeTaumm
noaoxoda K peLlieHuio 3afavn 1 pesynbTaTos,
JonylleHbl HapylweHus unu HebpexHoCTb B
0hOpPMIIEHMMN NOSCHUTENBHOW 3aMUCKN

3 (ynoBneTBOpUTENLHO)

TBET BOCNpPoOM3BOAUT B OCHOBHOM TOJIbKO

NEeKLNOHHbIEe maTtepuansi, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHAO0BaHHON nutepaTypomn.

[leMOoHCTpupyeT MOHMMaHWe npegmeTa B
uenom, 6e3 yrnybneHua B pgertanu.
MpucyTCTBYIOT  CyLLECTBEHHble  OLIMOKM
uUnu npobernbl B 3HAHUAX MO HEKOTOPbIM
TeMam.

WcnonbayeT BPC.

HecnocobHoCcTb OTBETUTL Ha BOonpoc bes

nomMoLiun 3K3aMeHaTopa. HesHaHwne
3HaYUTENBLHOM 4acTtu npuHUnnmnanbHO
BaXHbIX ONIEMEHTOB ONCUNNIINHbI.

MHorouncneHHble rpybbie owmnoku.
OTcyTCTBME OQHOIO MM HECKOIBKMX

O6yyvarolimitica B LEMNOM BbINOMHWN 3aaHue

KypCOBOro npoekTa, HO nposBun
HeJOoCTaTOYHYIo CaMOCTOSATENbHOCTb, "
notpeboBanacb  CyLleCTBEHHas! NOMOLLIb
npenogasaTens; HeT CYLLECTBEHHbIX
HeOoOCTaTKOB B MOSICHUTENbHOW  3anucke

(rpadomyeckoit YacTu 1 CTUNE USTOXKEHUS).

O6yyvaiolimitca B LEMOM BbINOMHWN 3aaHue

KypCOBOro NnpoekKTa, HO npoasun
HeOJOCTaTO4YHYO CaMOCTOATEJIbHOCTb, n
I'IOTpe6OBaJ'IaCb cyuwleCTBeHHasd NOMOLLb
npenoaaBaTend,; noACHUTENbHasA 3anncka

odopMneHa HEBPEXHO.




06s3aTenbHbIX 3NEMEHTOB 3agaHus, ndo
MHOTOYUCIEHHbIE  TpPyOble  OWKnbKM B
paboTte, nnbo rpyboe HapylleHne npaBun
0POPMITEHNST NN CPOKOB MpPEeLCTaBnNeHnst
paboTbl.

Ucnoneayet BEPC.

HenoHnmaHwne 3agaHHoro Bonpoca.
HecnocobHocTb cchopmynupoBath XoTs Obl
OTAENbHbIE KOHLENUUX OUCUUMNITMHDI. Obyuvarowmmes npeacTaBneH YacTUYHO
CopepxaHue paboTbl MOMHOCTBK  He | BBIMONIHEHHbIM  KYPCOBOW NPOEKT.

COOTBETCTBYET 3aaHuio.
Mcnoneayet BPC. Obyuvatowmmces npencraereH 4yacTU4HO
BbIMOSIHEHHBLIN KYPCOBOW MPOEKT, MNpu 3TOM

2 (HeypnosneTBoputensHo) [ MonbiTka cnMcbiBaHUS,, UCMOMb30BaHWSA | UMEITCA rpy6ble owmnbKuy,

HepaspeLUeHHbIX TEXHWYECKUX YCTPOWCTB | CBUAETENbCTBYIOWMNE o] HEeMNoHNMaHun
N1 Nonb30BaHUS MOACKA3KOW ApYroro | cTyaeHTom padpabaTbiBaeMon UM TeMbI.
YyeroBeka (BHE 3aBUCUMOCTU oT
YCMELHOCTN TaKOW MOMbITKM). 3apaHne KypCcOBOro MpoeKkTa He BbINOMHEHO,
Mpencraesnenune 4yxon paboTbl, NnarvarT, [ nosicHATENbHAs 3anuncka He NpeAcTaBneHa
nnbo oTka3s oT NpeacTaBneHust paboTbl.
Ucnoneayet BEPC.

5.2 TunoBble KOHTPOJIbHbIEe 3aA4aHUA UINMU UHbIe maTepunanbl, HeobXxoauMbIe ANA OLEHKU 3HaHUN, ymeHuﬁ,

HaBbIKOB

1 (Mnu) onbiTa AEATENIBHOCTU

5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | PopMynmnpoBKM BONPOCOB
Kypc 5

1 Ponb n mecTo npouecca NpoeKTMpPOBaHKsA B CO34aHUN HOBbLIX U PEKOHCTPYKLIMN AENCTBYOLUUX NPEANPUSATUIA.

2 Bnok cxema «OT TexHOMoOrM4eckom naen 4o peanvsauumn B MPOMbILLIIEHHOCTUY.

3 [OoKyMeHTbI, perynupytoLime npaBoBble U PMHAHCOBbIE OTHOLLEHWST Y4aCTHUKOB NpoLecca NpoeKTMpoBaHMS.

4 MogroToBka 3agaHWsa Ha NPOEKTUPOBaHWE, (POPMYNMPOBKA MPOEKTHbLIX 3afau.

5 OCHOBHblE pasfernbl UCXOAHbIX AaHHbIX HA MPOEKTUPOBaHNE OObLEKTA.

6 O6ocHOBaHMe MHBECTULMIA B CTPOUTENBCTBO 06BbEKTA.

7 CocTtaBHble YacTu gorosopa (KOHTpakTa), Kak rfaBHOro AOKYMEHTA, PErynupyoLLero npaBosble U pMHaHCOBbIE
OTHOLLEHUSI MEXAY 3aKa34YMKOM 1 UCNONHUTENEM (B YaCTHOCTW, NPOEKTHOW OpraHusauun).

8 MogroToBka 3agaHWsa Ha NPOEKTUpOBaHWe, OPMYINMPOBKA MPOEKTHBLIX 3adau.

9 OcCHOBHble pa3sgenbl UCXOAHbIX AaHHbIX Ha NPOEKTUPOBaHNe 00beKTa.

10 O60oCcHOBaHMe MHBECTULMIA B CTPOUTENLCTBO OOBHEKTA.

11 Pasgenbl TEXHWKO-3KOHOMUYECKOro 060CHOBaHWSI CTPOMTENLCTBA.

12 OcHoBHble TpeboBaHusA K BbIOOpY Nnowankm Ansg CTpoMTenbCcTBa.

13 CocTtaB 3agaHnsi Ha NPOEKTUPOBaHME NPOMBILLIIEHHOrO 06bEKTa, Bbl4AaBaeMOro 3aka3ynkoM obbekTa

14 PaspaboTka cxeMbl reHepasibHOro nnaHa ¢ y4eToM 0COOEHHOCTEN NPOEKTUPYEMOrO NPON3BOACTBA W MIOLLAAKN
ONs CTpouTEnbCTBA.

15 CopepxaHue, cocTas, Nopsaok paspaboTky, cornacoBaHus u YTBEPXKAEHWNS MPOEKTOB M CMeT Ans
CTPOMTENBCTBA HOBbIX, PACLUMPAEMbIX U PEKOHCTPYUPOBAHHbBIX COOPYXKEHUI U YCTaHOBOK.

16 MocnenpoeKTHbIN aTan (CTPOUTENLCTBO 06BbEKTA, MOHTaX 000pyAOBaHWs, NyCKO-HanagoyHble paboTtel, caada
obbekTa B aKcnyaTtaumio).

17 OcobeHHOCTM aBTOPCKOro Hag3opa.

18 OO6wwme cBegeHMa 0 cuctTemax BogOCHabXeHWs. Cxe!vlbl cucTem BO,EI,OCHa(?)KeHVIﬂ. TexHonornyeckne cxemol
OCBETIEHNs 1 0becuBeYmBaHus Boabl. [eHeparnbHbIv NnaH BOAOOYMUCTHOW CTaHLMM.

19 CwncTtembl BOOOOTBEAEHUSA MPOMbILLIEHHbIX NPEANPUATUNA.

20 "eHepanbHbIM NaH CTaHUUKn aspaumnn.

21 Cnctembl BOLOOTBEAEHUS 34aHWIN Pa3NINYHOIO Ha3HaAYEHUS.

22 Matepuansl n o6opyaoBaHne BHYTPEHHMX CUCTEM BOAOOTBEAEHMS.

23 MecTHble yCTaHOBKM A115 Nepekavykn CTOYHbIX BOA.

24 lMpoekTnpoBaHne cMcTemM BOOOOTBEAEHUS.

25 TexHonornyeckas cxema CTaHUMM OMONOrMYECKON OUYMNCTKN CTOYHbIX BOA.

26 M'MapaBnuyecknin pacyeT 1 BbICOTHOE MPOEKTMPOBaHME BOAOOTBOASLLEN CETU.

27 Pac4yeT 1 npoekTnpoBaHne kaHanm3aLMoOHHbIX HACOCHbLIX CTaHLMA.

28 CxeMbl KOMMOHOBOK HAaCOCHbIX arperatoB B HACOCHbIX CTaHLMSAX.




29 BosgyxoayBHble cTaHumu.

30 O6beMHO-NNAHNPOBOYHbIE PeLIeHNs MPOMBbILLNEHHBIX 34aHun ansa Pa3MeLLEHNS HACOCHbIX CTaHLMIN, OYUCTHbBIX
YCTaHOBOK, peareHTHbIX XO3AWCTB, HACOCHbIX 1 BO30YXOAYBHbIX CTAHLUMA U T. A.

31 MpuHuKMnbl pa3paboTkn cuctem o60pPOTHOrO BOAOCHAOXKEHMS.

32 PacueT, npoektupoBaHue n ycTaHOBKa yCpeaHUTenen, cCMecutenen, peleTok (peLeTok-4poounok),
NeCKOSI0BOK.

33 PacuyeT 1 npoekTnpoBaHne OTCTONHUKOB, MTMAPOLMKIIOHOB, CUCTEM aspaLmmn, BUokoarynsumm CTOYHbIX BOA.

34 Mpouecc 6monornyeckon O4NCTKM CTOUHBIX BOA (NoNs opolleHusl, hunbTpaumm n bruonorndeckme npyabl).

35 OuncTka CTOYHBIX BOA B Pa3fmyHbIX adpoTeHKax (pacyeT, TEXHUKO-IKOHOMUYECKNE nokasaTtenm).

36 MeToabl pacyeTa U KOHCTPYMPOBaHNSE BUOUNBTPOB.

37 PacuyeT n npoekTnpoBaHmne yCTaHOBOK OYUCTKM NPOMBILLUMIEHHBLIX CTOYHbIX BO4 (OU3NKO-XMMUYECKMMU MeTo4amu.

38 MpoekTnpoBaHmne coopyxeHui No obpaboTke 0CagKOB CTOYHbIX BOA.

39 O06opyaoBaHMe HAaCOCHLIX CTaHUMIA N YCTAHOBOK, NpeAHa3HauYeHHbIX Ansi nogayn u co3gaHust Hanopa Boabl,
CTOYHbIX BOA, OCaOKOB, peareHTOoB.

40 O6opyaoBaHme peareHTHbIX XO3SNCTB, XNIOPaTOPHbIX, 030HATOPHbIX YCTAaHOBOK.

a1 O6opynoBaHue, npegHa3HayYeHHoe 48 nogayun Bo3gyxa, co3faHns Bakyyma, MpuMeHsieMoe B COCTaBe CUCTEM
OYUCTKM CTOYHbIX BOS,.

42 OCHOBbI MPOEKTMPOBAHMSA CUCTEM BEHTUNALNN. PacyeT BO3AyXOBOAOB CUCTEM BbITSP)KHON BEHTUNSALMM,
acnupaumm 1 NnHeBMOTpaHcnopTa

43 Bbibop annapaTtoB Ans pasgeneHns HeogHOPOAHbIX CUCTEM.

44 TexHUKO-3KOHOMMYECKNe nokasaTenu npouecca pekynepaumm.

45 TexHUKO-3KOHOMMYECKNe nokasaTenu npouecca pekynepaumm.

46 MpuHUMNManeHble cxembl pekynepaumm NeTyunx pactsopuTenemn

47 OCHOBbI MPOEKTMPOBAHUS YCTAHOBOK TEPMUYECKOTO U TepMOKaTanuTN4ecKoro obe3BpexunBaHns rasoB. Pacyet
1 BbIOOp 060pyaOBaHNS ANA YCTaHOBOK abCcopOLIMOHHON 1 afcopOLMOHHON OYMCTKN ra3oB.

48 BcnomoratensHoe o6opyp,osa|1me YCTaHOBOK ra3o04MCTKN U MbineynaBnuBaHus (TArogayTeeBble MalUWHbI,
BEHTUNATOPbI, BYHKepbI, yCTPONCTBA ANs BbIFPY3KW 30Mbl U MbIfn).

49 TexXHUKO-3KOHOMMYEeCKast U CaHUTaAPHO-TUIMEHNYECKAs oLeHKa paboTbl yCTAaHOBOK ra3004mCTKH.

50 MpoekTnpoBaHme onTumarnbHbIX pecypcocbeperatowmx cuctem (PCC) ¢ nomMoLLblo MHOPMaLMOHHO-
MOZENVPYHOLLMX NPOrpaMmm.

51 MocTpoeHune mogenen TennoobMeHHbIX annapaToB.

52 MocTpoeHune mogenen neven.

53 PacyeT maTepuanbHOro 1 TennoBoro 6anaHcoB 3aMKHYTbIX U pa3oMKHYTbIx PCC.

5.2.2 TunoBble TeCTOBbIE 3afaHnsA

He NpeaycMOTPEHO

5.2.3 TunoBble NPaKTUKO-OpUeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

(bal;lﬂ C TMNOBbIMU NPAaKTUKO-OPUEHTUPOBaAHHbIMU 3aaHUAMU NpuBeaeH B NPUNOXeHUn

5.3 MeToanyeckne matepuanbl, onpepenstolime npoueaypbl oLeHMBaHUA 3HaHUWA, YMEeHUI, BnaaeHUi (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbITa AeATEeNbLHOCTH)

5.3.1 YcnoBusa ponycka oby4atrowierocsi K npoMexyTo4HoWn aTrectaLmMm U NopaAoK NMUKBUAALIMKN akageMU4yecKkon
3a10MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO foKalnbHbIM HOpMaTMBHbIM aktom CM6ryMnTa

«[MonoxeHue o NPoBeAeHNM TEKYLLErO KOHTPOSS YCNeBaeMOCT/ U NPOMEXYTOUYHO aTTecTaumm o0by4aroLwmnxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHas + [NMncbmeHHasn KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo gUCLUNInHe

* BpeMsa Ha noaroToBkKy K YCTHOMY cobecegoBaHuto coctaenseT 30 MUHYT.

6. YHEBHO-METOANYECKOE U NUH®OPMALIMOHHOE OBECIMNEYEHUE OUCLIUMNIIUHbBI




6.1 YuyebHas nutepaTtypa

ABTOp 3arnaeue M3paTtenbcTBo | [oa nspaHusa Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Bnacos I1. I. Pacyet u npoekTnpoBaHue http://publish.sutd.ru/

CankTt-lNeTepbypr:

cuctem obecneyeHus 2019 tp_ext_inf_publish.ph

©e3onacHoCcTn CrerymnTa p?id=2019381
Pam3aesa ]l M.,|MNpoekTupoBaHune http://publish.sutd.ru/
Barpos W. B., Bnacos|npon3BoaCTBEHHbIX _cucTem Cr6.: CR6rynTA 2015 tp__eft_mf_pubhsh.ph
M. . 3aLUMTbI OKpYXatoLen cpeapl p?id=2491

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

BetowknH A. T. OcHoBbI MHXEHEPHOMN
3aLLMTbI OKpYXatoLwen cpeapl

http://www.iprbooksh

Mocksa: UHdpa- 2016 op.ru/51730.html

NHxeHepus

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. OBC «IPRbooks», http://www.iprbookshop.ru
2. OBC «CMoerynTay, http://publish.sutd.ru
3. Canr http://eco.sutd.ru/mathcad/START.htm (y4ebHuk no gucumnnumHe).

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCTpaHAeMOro NporpaMMHoOro oéecnevyeHus
AutoCAD
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MaTepuanbHO-TeXHM4YeCcKkon 6a3bl, Heo6xoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

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 ucnonb3oBaHue nporpammbl YIP3A «3konor» Bepcus 4.0 + mogynb «3acTporka u BbicoTa» +
moaynb «F'MC-CTtangapT»;

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

AyauTopus OcHalleHne

MynbTuMeauiiHoe o6opyaoBaHue, KOMMbIOTEPHAs TEXHIKA C BO3MOXHOCTBLIO NMOAKIHOYEHMS K CeTy
KomnbloTepHbIn knacc |«MHTepHeT» 1 obecneveHneM JOCTyna B 3MEKTPOHHYH WH(OPMaLMOHHO- 06pa3oBaTenbHyHo
cpeqgy




[Ipunoxxenue

MpunorxxkeHue

pabouei nporpammbl ANCUMNANHBI « [IPOEKTUPOBAHME NPOM3BOACTBEHHbIX cnctem 30C»

no HanpasneHuto noarotoskn 20.03.01 «TexHocdepHan 6e30NacHOCTb»

HaMmeHoBaHue Ol (npoduns): «MHKeHepHan 3aLWMTa OKPYKatoLWen cpeabi»

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHDbIE 33AaHUA (3a4a4n, KeUchbl)

Ne
n/ YcnoBus TMNOBLIX 3aga4 OTBeT
n
Cemectp 7
1 | Paccuutatb €MKOCTb (unbTpa MO aueTureHy,
3anonHeHHoMy rasosbiM yrinem CKT B konuyectse Q =
100 «r. BeJ'IIA_‘-II/IHa agcopbunn _B 3TUX YCNOBUAX ®UNBLTP C TAKMM KOTMUECTBOM YT MOKET
coctaensietr Q =12,7 r/100 r unn a=0,127 Kr/kr.
nornoTuTb Ao 12,7 Kr aueTuneH
2 | OueHnTb KOHUEHTpauuio TymaHa Ha Bbixoge Wu3
anekTpodunbTpa, ECNN Ha OYUCTKY NoJaeTcs TyMaH,
MUHMMarnbHBIA pasMep 4acTul, B KOTOPOM 1 MKM, Cleex=2,5 r/m3.
koHueHTpaumsi Cex=10 r/M3. DpdEKTUBHOCTE OUMUCTKU
Takoro TymaHa coctaensaet 75 n 95 %. C2sux =0,5 r/m8.
3 | Onpegenntb KO3 PULMEHTDI NCMNOfb30BaHHOM
obopoTHOM Boabl Kos U cBexen Boabl Kes.
Ko6=0.33
Qce = 50, Qos =25, Qcep=10 M3/4 - pacxoabl cBexen
BOAbl, 0OOPOTHON 1 cOpackiBaemoi Boabl. Kes=0,8
4 | Onpegenutb AuameTp UuuknoHa. Pacxog rasa npwu
0,711 m

HopManbHbIX ycrnoBusix 5000 m3/4. OnTumanbHas
ckopocTb rasa 3,5 m/c/




Onpepgensiem rugpasnuyeckoe conpoTUBIEHNE CyXOoW
Tpy6bl BeHTypu. [NoTHOCTL rasa B ropnosuHe p- = 0,9
kr/m3.CkopocTb rasa B ropnoeuHe W = 135 m/c.

KoathpuumneHT rugpaBnnyeckoro ConpoTuUBIEHUs

cyxon Tpy06sbl - C:C =0.15.

1230 Ma

Onpenenute AONWHY TOPU3OHTANbHOM MECKONOBKM,
€CNnn CKOPOCTb [ABWXEHMSI CTOYHbIX Bog 0,04 m-cl.
Mmy6buHa neckonoeku 0,5 m Pasmep vactuy B3secu 80
MKM. MnoTHocTb 4Yactuy 2000 kr-m=3. TemnepaTypa
cTtoyHou Boabl 15°C.

[nunHa ropusoHTanbLHON NECKONOBKN paBHa
17,0 m.

O6beMHbIN pacxod una 2 m3/4. OnpegenuTb AMameTp
LUMPKYMSILMOHHOTO  TpyGonpoBoda Mpu  cpedHen
ckopocTu una 1 m/c.

0.027 m

[Ba nbineynoBuTensa coeamHeHbl NOCneaoBaTerbHO.
CrteneHb ouncTkm nepsoro 75%, sToporo - 80%.
OnpeaenuTb CTeNeHb OYNCTKN YCTAHOBKM
nblrieynasnMeaHus.

0.95

10

KonunuyecTtBo Bo3BpaTHOro aktmeHoro una 500 m3/y,
pacxod CTOMHOW BOAbI, NOCTynaroLLen B aspoTeHk 820
M3/4. OnpepennTb CTENEHb PELMPKYNSLMN aKTUBHOMO
una.

0.61

11

PaccuutaTtb €MKOCTb unbTpa no aueTunexy,
3anonHeHHoMy rasosbiM yrinem CKT B konnyectse Q =
100 «kr. BenuumHa apcopbuum B 3TUX YCMOBUSIX
coctasnsieT Q =12,7 r/100 r unn a=0,127 Kr/kr.

PeweHue. MNMockonbky A=aQ=0,127-100=12,7
Kr; UNBbTP C TAKUM KONTMYECTBOM YIisi MOXET
nornoTuTb Ao 12,7 kr aueTtunena A = 12,7 kr

12

Onpepenute AONWHY TOPU3OHTANbHOW MECKONOBKY,
€CNN CKOPOCTb [OBWXEHWUs CTOouHbIX Bog 0,04 m-cl.
"my6buHa neckonoeku 0,5 m Pasmep 4actuy B3secu 80
MKM. MnoTHocTb 4Yactuy 2000 kr-m=3. TemnepaTypa
cTo4Hom Boabl 15°C.

[nunHa ropusoHTanLHON NeCKONOBKN paBHa
17,0 M.

13

O6bemHbIN pacxog una 2 m3/4. OnpegenvTs AnameTp
UMpKynsunoHHoro  TpybonpoBoga npu  cpegHewn
ckopocTu una 1 m/c.

0.027 m

14

[lBa nbineynosutensa coeanHeHbl NocrneaoBaTenbHO.
CteneHb o4ncTKM nepBoro coctaBndaet 75%, BTOPOro -
80%. OnpefennTb cTeneHb OYUCTKM YCTaHOBKM
nbineynasnUBaHnA.

0.95

15

KonunyecTtBo Bo3BpaTHOro aktuBHoro muna 500 m3/y,
pacxof CTOMHOM BOAbI, MOCTyNarLwen B aspoTeHk 820
m3/4. OnpegennTb CTENeHb PeumnpKynsauum akTMBHOIO
una.

0.61
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