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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuHbl: CchopmmpoBaTb KoMneTeHUUU obyyarowmxcs B 0brnactu NpoeKTUPOBaHUS CUCTEM
obecneyeHnss 6e30MacHOCTM Ha OCHOBE TEOPETUYECKMX, IKCMEPUMMEHTamNbHbIX WCCNeNOBaHWA UM COBPEMEHHbIX
nporpamMMHbIX CpeacTB.

1.2 3apaum gUCLUUNNVHDI:

+ PaccmoTpeTb OCHOBHblE 3Tanbl NMPOEKTUPOBaHWS cucTem obecneyeHnss 6e3onacHoOCTW, BuObl M COCTaB
MPOEKTHOM JOKYMEHTALMK, BbINOSTHAEMOM Ha pa3HbIX 3Tanax NPoeKTUPOBaHUSI.

* PackpblTb MNpUHLUMNbI pacdéTa, KOHCTPYMPOBaHMS WM NPUBA3KM TUMOBLIX MPOEKTOB cuctemM obecneyeHus
6e3onacHoCTw.

* T[lokasaTb 0COBEHHOCTM MPUMEHEHWUSI HOBbIX pa3paboTok 0OecneymBalOLLMX CHUKEHUE SHEpPro- u
MaTepnanoemMKoCT1 NPON3BOACTB, C LIENbIO 3aLUTbl OKpYXKatoLLeln cpeabl.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI OIA (bOpMVIpOBaHVIﬂ KOMMeTEeHUUNA, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn ancunninH:

OpraHu3aumns Hay4HO-UCCre0BaTENbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT
OHeproxnMmyeckue npoLecehl 3aLlnTbl OKpYXKatoLen cpeabl
CoBpeMeHHble NpobneMbl Haykun B 06nacTu 3alUnTbl OKpYyXKatoLen cpeabl

2 KOMMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-1: Cnoco6eH NpoBOoAUTL 3KONOrMYECKUiA aHanNu3 NPOeKTOB PaCLUMPEHUS, PEKOHCTPYKLMKU, MOAEePHU3aLUN
AEACTBYIOLMX NPOU3BOACTE, CO34aBaeMbIX HOBbLIX TEXHONOrMI U 060pyAOBaHUs B OpraH1M3aLuum

3HaTb: MEeTOAbl 3KOJTOMMYECKON 1M TEXHOMNOrMYeCcKo ONTUMU3aLUN NPOU3BOACTBEHHBIX MPOLECCOB ANs UX PaCLUMPEHUS,
PEKOHCTPYKLMM U MOAEPHM3ALUN

YMeTb: hopMynmMpoBaTb Hay4YHO-TEXHUYECKNE 3aaun, NPOBOANTb 3KONOrMYECKMIn aHanu3 B obracti NpoekTUpoBaHUs
cucTem obecneyeHns 6e30nacHOCTM Ha NPOM3BOACTB

BnapeTtb: HaBbikamu NPOEKTNpPoOBaHNA UHXEHEPHbIX coopy>+<eHV||7| Ha ,D,GI?ICTByI-OLIJ,VIX N NepcnekTuBHbIX NMpon3BoacTBax,
BKJ1l0Maga BbINOJIHEHUE NH)XEHEPHbIX paC‘-IéTOB

MK-2: CnocobeH ycTtaHaBNMBaTb NPUYMHbI U NOCNEeACTBUA aBapUNHbIX BbIGPOCOB U COPOCOB 3arpA3HAIOLMNX
BeleCcTB B OKPYXKaloLLyo cpefy, NoAroTaBNMBaTth NpeasrioXeHus no npeaynpexaeHno HeraTuBHbIX
nocneancTBun.
3HaTb: cnocobbl 1 cpeacTBa pelleHus 3agady B obrnacTtv NpoekTupoBaHusi cucteM obecneyeHust 6e3onacHoCTU, MeToabl

ONTUMM3ALIMN TEXHONOMMYECKUX NPOLIECCOB

YmeTb: (hopMynupoBaTb HayyYHO-TEXHUYECKME 3adayn B obOnacTtu MpOEKTUPOBAHMS MPOU3BOACTBEHHbLIX CUCTEM MO
npeaynpexxaeHnto HeraTMBHbIX MOCNEACTBUIA Ha OKPY>KatoLLyH cpeay

BnapeTb: HaBblkaMy NOCTPOEHUSI MNAHOB, CXEM U YepTexXeln pasMeLLeHUs] TEXHUYECKUX CPEeACTB 3alUnTbl OKpYXatoLLlen
cpefbl M YenoBeka, B TOM Yucre Ans Lenen npeaynpexaeHnst HeraTBHbIX NOCNeCTBUIA aBapuii.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIUHE

HanmeHoBaHue n cogepxaHune pa3genos,
TEM U y4eObHbIX 3aHATUI

CemecTp
(kypc ans 3A0)

KoHTakTHas

paboTta

Jlek.
(4acobl)

Mp.
(vacnbl)

CP
(vacobl)

MHHOoBAaLL.

dopmbI
3aHATUN

dopma
TekyLlero
KOHTpOnA

Paspgen 1. Metopgonoruyeckne noaxodbl K
pacdeTy UK NPOEKTUPOBAHWIO  CUCTEM
obecneyeHnsa 6e3onacHOCTU

Tema 1. OCHOBHble TMOHATUA CUCTEM
obecneyeHuns ©e3onacHocTu.
OnpepgeneHune OnacHoCTH. MeToabl
peLueHns 3agad obecneyeHns
aKonornyeckon 6e3onacHoCcTu

Tema 2. CoctaB W XxapakTepucTuka
TEXHOreHHoro obbekta. CTpykTypa WU
XapaKTepucTuka TEeXHOreHHoro obbekTa.
3aKkoHOMepHOCTK dopmMnpoBaHmus
NHXXEHEPHbIX cucTem obecneyeHus
aKonornyeckorn 6esonacHoCTy.
Mpaktnyeckne 3aHatna. CTpyktypa #
XapaKTepmUcTka TEXHOTEHHOTO 00bekTa

Tema 3. HopmaTuBHO-TEXHUYeckas ©asa u
npouegypa pacdeta W NPOEKTUPOBaHUS
cuctem obecneveHns 6e3onacHoOCTH.

Pasgen 2. Pacdetr u NpoeKkTnpoBaHmne
cucTem obecneyeHus 3KOJTOTMYECKOM
6Ge3onacHOCTV Bo3ayLLHOro 6accenHa

Tema 4. OcCHOBbI  TE€XHOMNOMMYECKOro
NPOEKTUPOBAHUA  CUCTEM  Ta3004UCTKM.
OcHosBbl NPOeKTUPOBaHUA
nbineynaBnMBaroLLnX yCTaHOBOK, YCTAHOBOK
abcopOuUMOHHON M aacopPOLMOHHOM OYUCTKM
rasos, yCTaHOBOK TEPMUNYECKOTO "
TepMoKaTanuTnuyeckoro  obe3BpeXnBaHuUs
rasos. AnnapaTypHO-TEXHONOrM4yecKkoe
ocopmMIieHme. Pacuer n BbIOOP
obopynoBaHus. [NpuHUMNUAnNbHbIE CXEMbI.
KoMnoHoBKa ra3oo4MCTHbLIX COOPYXEHWUN.
Ycnosus NPOEKTUPOBaHUSA cuctem
ra3oouUCTKN. TEexXHMKO-3KOHOMUYEecKas u
CaHUTapHO-TUrMeHnyeckass oueHka paboThbl
yCTaHOBOK ra3o0unNCTKMU. TexHuko-
3KOHOMMYECKasi ONTUMM3aLNSA Fra3004NCTHBIX
COOpPYXEHUMN.

MpakTnyeckme 3aHATUS. PacueTt
NblfieynaBnMBaLLnX YCTAaHOBOK.
MpakTnyeckne 3aHATUA. [MpoekTupoBaHue
yCTaHOBOK abcopbunoHHom 7]
a[CcopOLIMOHHON OYUCTKM ra3os.
MpakTnyeckme 3aHaTUA. [MpoekTnpoBaHue
YCTaHOBOK TEPMUYECKOrO n
TepMoKaTanuTU4eckoro  obe3BpeXnBaHUS
rasos.
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Tema 5. lNpoekTupoBaHne BCNoOMOratesibHOro

o6opynoBaHus cuctem ra3oouUCTKN.
BcnomoraTtensHoe 060pygoBaHWe YCTaHOBOK
ra3o0umCTKM " MbineynasnMBaHus.

OCOBEHHOCTM  KOHCTPYKUMWA  Nblferas3oBbiX
TpaktoB. Bbibop  TArogyTbeBbiX  MalUWH.
BeHTunaropsl. OcobeHHoCTH paboThbl
BEHTUNSTOPOB, MepeMeLLaloLmnx 3anbifieHHble
N  yBNaxHeHHble rasbl. BcnomoraTtensHoe
obopyaoBaHMe yCTaHOBOK MHEBMOTPAaHCMopTa
1 MbINErasoounCTKU: BYHKepbl, yCTPOWCTBa ANns
BbIFPY3KK 301bl n nblu, LLIHEKMW.
BogonoTpebnexus.

MpakTuyeckne 3aHATMA.  [lpoekTMpoBaHue
BCMOMOraTenbHoro obopygoBaHMsi  CUCTEM
rasoo4mCTKM.

Pasgen 3. Pacuet 1 npoekTnpoBaHue cuctem
obecneyeHus NHXXEHepHON 3aWwuTbl
MOBEPXHOCTHbLIX W  MNOA3EMHbIX BOA4  OT
TEXHOrEHHbIX 3arpsi3HEHWI

Tema 6. [poeKkTMpoBaHWE CUCTEM  OYUCTKM
CTOYHbIX n NNBHEBBIX BOO
npeanpuaTtua.icxogHele OaHHble Ha
NPOEKTUPOBAHME MO  KOSIMYECTBEHHBIM U
Ka4yeCTBEHHbIM XapaKTePUCTMKaM CTOYHbIX BOA,.
Boibop MeToOga O4YMCTKM  CTOYHBIX  BOQ.
PaspaboTka n obocHoBaHME TEXHOMNOMMYECKOW
cxeMbl. Bblbop M pacyeT TexHONOormyeckoro
obopygoBaHusi. PacdeT ycpegHuTenenm u
cmecutenen. CoopyXeHust ona MexaHU4eckon
OUYUCTKM NPOMBILLMEHHbIX CTOYHBIX BoA. Pacuet
NpOeKTUpoBaHWe U yCTaHOBKa  peLleToK.
Pacyer u npoekTMpoBaHWEe  MNECKOOBOK.
Pacyetr ¥ npoektMpoBaHWe OTCTOMHWUKOB,
rMOpoUMKNOHOB. PacyeT ©  KOHCTpyKUMU
COOPYXXEHUI BMONOrMYecKom OUYUCTKN CTOUHBIX
BoA. PacyeT aspoTeHkoB. MeTtoabl pacyeTta u
KOHCTPYMpoBaHusa 6nounbLTpoB.
MpakTuyeckme  3aHATUA.  [lpoekTupoBaHue
CUCTEM OYUCTKM CTOYHBbIX W NIUBHEBLIX BOQ
npeanpuaTus.

Tema 7. lNpoekTupoBaHne BCNOMOraTesibHOro
obopyaoBaHus, MpPUMMEHSAEMOro B CUCTeMax
OYUCTKM CTOYHbIX BOA. BcnomoraTtensHoe
obopynoBaHue, nNpuMEHSEeMoe B cuUcTeMax
ounctkm  ctouHbix  Bog.  O6opygoBaHue
KaHanM3aUMOHHbIX CeTel U  BOJOBOMOB.
O6opynoBaHue HaCOCHbIX CTaHuumn "
YCTaAHOBOK, MpefHa3Ha4eHHbIX Afs nojayn u
Co3JaHus Hanopa BOAbl, CTOYHbIX BOf,
ocajKoB, peareHToB. O6opynoBaHue
peareHTHbIX XO3SINCTB, XITOpPaTOpPHbIX,
030HaTOPHbIX yctaHoBok. OGopynoBaHue,
npegHasHadeHHoe ansg  nogaynm  BO3Ayxa,
CO3[aHusa Bakyyma M NMpMMeEHsieMoe B COCTaBe
CUCTEM OYUCTKM CTOYHbIX BOf.

MpakTnyeckme  3aHaTMA.  [poekTupoBaHue
BCoOMoOraTenbHOro obopynoBaHus,
NMPUMEHSIEMOrO B CUCTEMAxX OYUCTKUA CTOYHbIX
BOA.

Pasgen 4. . PacyeT n NnpoeKkTMpoOBaHME CUCTEM
obecneyeHus NHXEHEPHOMN 3aLWnThbI
nUTOCEEPBI OT TEXHOTEHHbIX 3arpsi3HEHNI
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Tema 8. OCHOBbI NPOEKTMPOBAHUS CUCTEM
yTunmnsaumm n nepepaboTkn TBEpAbIX,
MacnsHblX W Apyrux oTxofos. Bbibop
crnocoboB yTunusauumn TeepabiX, MacnsiHbIX
n pgpyrux otxogo. OueHka KonuyecTBa 2 8 vn
obpasoBaHus TUNOBbLIX 0TX0AO0B. [pouecchl
M  yCTaHOBKM  MepepaboTkM  TBepabix
0TX04OB. YTunM3aumss U NUKBMZaums
TBEPAbIX MPOMBIWIIEHHBIX U BbITOBbIX
0TX000B

Tema 9. PacyeT ©n npoekTupoBaHue
nonuroHa TBO. CknagupoBaHue "
3axXOpOHEHNe  OTXOOOB  Ha  cBarkax,
MONMWUroHax, MOBEPXHOCTHbIX XPaHUULLAX.

O6pabotka u yTMnMsauMs OTXOOOB MU 3 6 7 un
3arpsA3HEeHMn  Ha  CchneuvanvM3mMpoBaHHbIX
NONuroHax.
MpakTuyeckme 3aHATUS. Pacuer "
npoekTupoBanue nonuroHa THO.
Utoro B cemecTpe (Ha kypce ansa 3A0) 17 51 65
KoHcynbTauuu n npoMexyToyHas
. 55 33,5
attectauusa (KypcoBor npoekT, Ok3amMeH)
Bcero koHTakTHasa pa6orta u CP no 735 985

AucuUnsnHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3apa4u KypcoBon paboTbl (npoekTa): KypcoBoWn NpoeKT BbIMNOMHAETCA Marnctpamm no
nHOMBUAYyanbHOMY 3afaHuio. [NMaBHOW LieNbIo ABNSIETCS NPUBUTUE HAaBLIKOB CAMOCTOATENBHOM paboThl MO pacyeTy u
NPOEKTMPOBaHMIO CUCTEM Be3onacHOCTN 0ObEKTa, a Takke 3aKpenneHme 3HaHW Mo TeopPeTUYECKor YacTu Kypca 1
noaroToBka k paboTe Haf MarucTepckon guccepTaLumen.

4.2 TemaTuka KypcoBoM paboThbl (npoekTa): [pumepHbIe TEMbI KYPCOBBIX MPOEKTOB:
1. MNMpoekTMpoBaHne yCTaHOBOK JTOKANIbHOW OYMCTKM CTOYHbIX BOA NPEANPUATUN TEKCTUINBHOMN
MPOMBILLIEHHOCTMW.
. NpoekTMpoBaHue yCTaHOBOK fNOKaribHOW OYUCTKN CTOYHBIX BOA NPeAnpUATAA NErKOW NPOMbILLIIEHHOCTH.
. [poekTnpoBaHMe yCTaHOBOK foKanbHOM OYMCTKU CTOYHBIX BOA NPEANPUATUA XMMUYECKOW NPOMBILLNIEHHOCTH.
. MpoekTnpoBaHue obLiecnnaBHON kaHanM3aLumm ropoaos.
. NpoekTpoBaHue yCTaHOBOK ra3o04mMCTKN NpeanpuaTMn XMMMYeCKON NPOMBbILLIEHHOCTMW.
. [poekTnpoBaHMe yCTaHOBOK ra3004MCTKN B NPOM3BOACTBE XMMUYECKNX BOSIOKOH.
. MpoekT nonuroxHa TBO.
. [poekTnpoBaHMe CyLUMMbHbIX YCTaHOBOK.

O~NO A~ WN

4.3 Tpe6oBaHUA K BbINONMHEHUIO U NPeACTaBNEHUI0 pe3yrbTaToB KYpPCcOBOMN paboThl (MpoekTa):

KypcoBoi MpoekT BbIMNOMHSAETCA MaructpamuM no  WHAMBMAYyanbHOMY 3aJaHuio, C  UCMONb30BaHUEM
pPEKOMEHA0BAHHON B MporpaMMe AMCUMNIUHBI y4ebHO-MeToauveckon nutepatypbl. PesynbTaTbl NpeacTaBnsioTcs B
BMAE MNOSICHUTENbHOM 3anuckm obbemom 20-30 CTp., BKMOYasi TEKCTbl pa3paboTaHHbIX MPOrpaMMHbIX MPOAYKTOB.
MosicHMTenbHaa 3anucka BbINOMHAETCS B TEKCTOBOM pefakTtope ¢ cobniogeHnem npasun odopmnenus no FOCT
7.32-2017, TOCT 7.0.100-2018. Tlpu 3awmute KypcoBonm paboTbl (npoekta) obyyalwmmcsa [OMKHbl ObiTb
NPOAEMOHCTPMPOBaHbl paboToCNOCOOHbIE NPOrPaMMHbIE MPOAYKTHI U BbINOSIHEHHbIE Fpadnyeckue martepuansl.

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

5.1 OnucaHme nokasatenen, KpUTePMEB U CUCTEMbI OLIEeHUBaHUA pe3yrnbTaToB 06y4yeHuUs
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTtenu oueHnBaHNA pesynbTaToB 0bydeHus
KoMneTeHumn cpeacTea

pamMoTHO onepupyeT MOHATUSIMM U MeTod4aMu CUCTEMHOro aHanuaa
obecrneyeHuss U COBEpLUEHCTBOBaHUS GesonacHocTU npoueccoB u|Bornpockl ans YCTHOro
CUCTEM MPOM3BOLACTBEHHOrO Ha3HA4YeHus, Ans  MoaepHu3auumm|cobeceoBaHns
OEeNCTBYOLWMX NPON3BOACTB

MK-1 KomnnekcHo oueHuBaeT copepXaHme M BO3MOXHOCTM NpuMeHeHus|PelueHne CUTYaLMOHHbIX
HOpMaTMBHOW  OOKyMeHTauum no obecneyeHnto 6GesonacHocTu|3agad
TEXHOMOMM4YeCKMX MpOLECCOB W OKpyXatlolwen cpedbl Npu aHanuse
NpOEKTOB paclUMpeHns U PEKOHCTPYKUMKM  NPOMbILLNEHHbIX [KypcoBoi npoekT
NPOn3BOACTB




V|CI'IOJ'Ib3yeT meTogonorm4yeckme nogxoabl M OCHOBHbIE NMPUHUUNDI
pac4yeToB OCHOBHbIX annapaTtoB U CUCTEM obecne4veHus TeXHOC(bepHOIZ
6e3onacHoOCT ANnd NOArOTOBKU I'Ipeﬂ,]'lO)KeHVlVl NO NOBbILLEHUIO YPOBHA

6esonacHocTn NPOMBbILUNIEHHOrO  OObEKTa U CHWXKEHUIO
OTpULATENbHOIO BO3OENCTBMS HA OKPYXXKalOLLYIO cpeqy
Mcnonb3yeT MeToabl TEXHUKO-3KOHOMMYECKOro aHanusa npwu
NpoeKkTupoBaHnn cuctem obecnedeHnsa 6esonacHocTn 1 060CHOBaHUSA
NnaHoOB COBEPLUEHCTBOBAHMSA NPOLIECCOB HEOPraHMYECKOro CMHTE3a. Bonpocsi ans YCTHOTO
dopmynmpyeT npodeccrmoHanbHble NoaxoAbl MO MCMONb30BaHMIO coBecenoBaHus
HaUNy4WmnX  AOCTYMHbLIX  TEXHOMOrMN npy  NPOEKTUPOBAHUMU
NPOM3BOACTBEHHbIX CUCTEM C YMEHbLUEHHbIM TEXHOMEHHbIM BIIUSIHUEM
MK-2 Pewenne CUTYaLMOHHbIX
Ha YyenoBeka 1 NPUPOAHYI0 cpeay. sanau
OueHuBaeT CcTeneHb OMacHOCTU TEXHOMNOTNYecknx OOBLEKTOB Ha
brocdepy, npoBoAUT NH)XEHEPHO-3KOHOMMYeCKMe pac4yeTbl, .
KypcoBow npoekT
HanpaeneHHble Ha obecnevyeHne ©e30MaCHOCTU MNPOMbILLIIEHHbIX
00bekToB, CoOCTaBndAeT nepevyeHb MeponpusaTUn 4Ns NpegoTBpaLleHnst
aBapuin TEXHOrEHHOro xapakrepa
5.1.2 Cuctema v Kputepum oLeHMBaHUA
Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA
LLikana oueHnBaHuA
YcTHoe cobecenoBaHme MncemeHHasa paboTta
OOGy4yalowminca  BCECTOPOHHE U rNyBoKo
paspaboTtan Temy Ha OCHOBE LUMPOKOro Kpyra
. . WUCTOUHMKOB  TEXHWYECKOW nuTepaTypbl W
MonHbIN, ucdepnbiBalOWNA OTBET, SABHO ~
HOPMaTMBHO-TEXHUYECKON OOKyMeHTaumu,

OEMOHCTPUpPYOLWKMIA rryboKoe MOoHMMaHue
npeameTa W LAPOKYK 3pyauuuio B
oueHuBaemon obnactu. Kputnueckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.
KayecTBO WCMONMHEHUS BCEX OrIEMEHTOB
CUTYaLMOHHOM 3apauun MONHOCTbLIO
COOTBETCTBYET BCEM TpebOBaHMAM.
YuuTtbiBatloTca Gannbl, HakonneHHble B
TeyeHne cemecTpa.

5 (oTnmn4HO)

NposiBUIT CaMOCTOSITENbHOCTL B pa3paboTke
NHOPMAaLIMOHHOTO ] nporpamMmmHOro
obecneyeHus, npeacTaBun npaBunbHblE
pacyeTbl 1 BbIBOAbI, MPUMEHWIT pa3HoobpasHbie
MeTOAbl pelleHusl, B TOM 4uCMe CBepx
OFOBOPEHHBbIX B 3afaHuK; HET CYLLUEeCTBEHHbIX
HeJOCTaTKOB B MOSICHUTENbHOW  3anucke
(rpadunyeckon YacT n CTUnNe U3NOXeHUs), Npu
3aliMTe KypcOBOrO MpOeKTa He [OonyLleHbl
MOrpewwHocT B WHTepnpeTauuM nogxoda kK
pELLEHMIO 3a4a4M U pe3ynbTaToB.

OtBet NOSHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX 06sa3aTenbHbIX
WUCTOYHUKOB umHGopmauun. [llogxon K
mMaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

4 (xopoLuo

(xop ) CutyaumoHHas 3agaya BbIMOSIHEHA B

JoCTaTo4HOM 0GbeMe, HO orpaHuynBaeTcs
TOSMBKO OCHOBHBLIMU NMOAXOAaMMU.
YunutbiBaloTcs Gannbl, HakomnneHHble B
TeyeHue cemecTpa.

Obyuvatowmiica B NONHOM oObeme BbINOMHW
3ajaHve, MpeAcTaBun  pelleHue  3adad
pa3Hoobpa3sHbIMU mMeToaamu, NposiBUI
CaMOCTOSATENBHOCTb B pa3paboTke
NHOPMAaLMOHHOIO ] nporpamMmmHOro
obecneyeHus, npeacTasun npaBunbHble
pacyeTbl W BbIBOAbl; HET CYLIECTBEHHbIX
HeJOCTaTKOB B MOSICHUTENbHOW  3anucke
(rpadunyeckon YacT n CTune U3NOXeHUs ), Npu
3awmMTe  KypcoBOrO  MpoekTta  AOMyLleHbl
HebomnbLIMEe MOrpPeLHOCTM B UHTEpnpeTauuu
noaxopAa K peLleHunto 3afayn 1 pesynbTaToB.

OtBeT BOCnpon3BoAUT B OCHOBHOM TOJ1bKO

NEeKUMOHHbIe MaTepuarsl, be3
CaMOCTOSITENbHOW paboThbl c .
o _” | OBbyyatowuiica B LENOM BbIMOMNHUN 3afaHue
peKkoMeHLOBaHHOM nnTepaTypow.
KYypPCOBOIO NMpOeKTa, NpeAcTaBuil peLleHne BCex
[eMoHCTpupyeT NOHMMaHue npegmeTa B
3ajauy, HO nposiBun HeLo0CTaTOYHYHO
uenom, 6e3 yrnybneHns B getanu.
CaMOCTOSITENBHOCTb B pa3paboTke
MpuCYTCTBYIOT  CyLLUECTBEHHbIE  OLUMOKM
WHOPMaLMOHHOIO n nporpamMmmHOro
3 (yooBneTBOpUTENbLHO) |Mnn npobGenbl B 3HaHWSIX MO HEKOTOPbLIM
Temam obecneyeHus, n notpeboBanacb
CyllecTBEHHasi NMOMOLLb MpenofaBaTens; HeT
CuTyauuoHHas 3ajava BbIMONHEHa -
CYLLECTBEHHbIX HeJOCTaTKOB B NOSICHUTENbHON
MOSTHOCTbIO, HO B paboTe ecTb OTAENbHbIE o
3anucke (rpacduyeckor yactu U CTune
CYLLIECTBEHHbIE OLUMOKM, a TakkKe Ka4yecTBO
N3NOXEHUS).
npencTtaeneHnss  paboThbl HU3Koe.
YuutbiBaloTcs 6Gannbl, HaKOMMeHHble B
TeyeHne cemecTpa.
HecnocobHocTb 0TBETUTL Ha Bomnpoc 6e3 [ O6yyarowumes npeacraBneH YacTU4YHO
noMoLLn aK3ameHaTopa. He3HaHue | BbINOMHEHHBIN KYpPCOBOW NPOEKT (pelueHbl He
2 (HeyOoBnNEeTBOPUTENBbHO) 9
3HaUMTENbHOW  YacTWM  MpUHLMNMANnbHO | BCe 3ajauu), Npyu 3TOM copepxalias rpybbie

BaXXHbIX 3N1EMEHTOB ANCUUMNITUHDI.

OLIJI/I6KI/I, cBugeTenbCcTByolne 0 HeNOHNMaHNn




MHoro4uncneHHble rpybbie owmbku.
OTcyTCTBME OOHOTO MMM HECKONbKUX
00653aTenbHbIX 3NIEMEHTOB CUTYaLMOHHOMW
3a0aunm M MHOrouyucrieHHble  rpybble
OLLUNOKN. He  yuuTbiBatoTCA 6annbl,
HaKonseHHbIe B TeYEHNe cemecTpa.

CTYOEHTOM pa3pa6aTb|BaeM017| MM TEeMbl.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 3

1 Ponb 1 MecTo npolecca NpoekTUpoBaHNs B CO34aHUMN HOBbLIX M PEKOHCTPYKLUUN OENCTBYOLWNX NPEANPUATUAN.

2 Bnok cxema «OT TexHOMorM4eckom naen 4o peanvsauumn B NPOMbILLIIEHHOCTUY.

3 [ OKYMeHTbI, perynupytoLime npaBoBble U (PMHAHCOBbLIE OTHOLLEHNS] Y4aCTHUKOB NpoLecca NpoeKTUpPoOBaHMS.

4 CocTtaBHble YacTu goroBopa (KOHTpakTa), Kak rnaBHOro AOKYMEHTA, PEryNMpYOLLLEro NpaBoBble U (PUHAHCOBbLIE
OTHOLLEHNS MeXAYy 3aKka34yMKoM U UcnonHuTenem (B YaCTHOCTU, MPOEKTHOW opraHm3aumm).

5 MoaroToBka 3agaHWsa Ha NPOEKTMpoBaHMe, POPMyNMPOBKa NPOEKTHBIX 3agavy.

6 OcCHOBHble pa3aenbl UCXOAHbLIX AaHHbIX Ha NPOEKTUPOBaHNE 00beKTa

7 O6oCcHOBaHVEe UHBECTULMIA B CTPOUTENBLCTBO 06bEKTA.

8 Pasgenbl TEXHUKO-9KOHOMNYECKOro 0O60CHOBaHWSI CTPOUTENbCTBA.

9 OcHoBHble TpeboBaHuA K BbIOOpY Nowaaki anst CTpouTensCTBa.

10 CocTtaB 3agaHunsi Ha NPOEKTUPOBAHME NPOMBbILLIIEHHOrO 06bEKTa, BblJAaBAEMOro 3aka3yunkoM obbekTa

11 Pa3paboTka cxembl reHepanbHOro nraHa ¢ y4eTomMm 0CobeHHOCTEN NPOEKTUPYEMOro MPOU3BOACTBA U MoLWanKu
ONs CTponTEenbCTBa.

12 CopepxaHue, cocTas, NOPSA0K pa3paboTku, cornacoBaHms un YTBEPX[EHNS NPOEKTOB 1 CMeT Ans
CTPOUTENBCTBA HOBbIX, PACLLMPAEMbIX U PEKOHCTPYMPOBAHHBIX COOPYXXEHWUI U YCTAHOBOK.
MocnenpoeKTHbIN 3Tan (CTPOUTENLCTBO 06BEKTA, MOHTaXX 000pYAOBaHWs, NyCKO-Hanaao4Hble paboThl, caada

13 obbekTa B aKcnyaTaumio).
Ocob6eHHOCTN aBTOPCKOro Hag3opa.

14 O6wwme cBegeHnsa o cuctemax BogOCHabXeHWs. Cxelvu:l cucTem BO,EI,OCHaq)KeHVIﬂ. TexHonornyeckne cxemol
ocBeTneHnst n obecuseunBaHnsa Boabl. eHepanbHbIN NnaH BOGOOYMCTHON CTaHLNN.

15 CwncTtembl BOOOOTBEAEHUSA MPOMbILLIIEHHbBIX NPEeANPUATUINA.

16 eHepanbHbIN NaH CTaHLMn aspauun.
Cnctembl BOLOOTBEAEHUS 34aHWI Pa3NNYHOIO Ha3HaYeHUs.

17 MaTepuansl 1 060pyaoBaHWE BHYTPEHHUX CUCTEM BOAOOTBEAEHMS.
MecCTHble YCTaHOBKW AN NepeKayky CTOYHbIX BOS,

18 MpoekTnpoBaHMe CMCTEM BO4OOTBEOEHWS.

19 TexHonornyeckas cxema CTaHLUMN BGMONOrMYeCKOm OYNCTKM CTOUHBIX BOL.

20 MmppaBnuyecknin pacyeT N BbICOTHOE NPOEKTMPOBaHNE BOAOOTBOASALLEN CETH.

21 Pac4yeT 1 npoekTnpoBaHne kaHann3aLMOHHbIX HACOCHbIX CTaHLMA.
CxeMbl KOMMOHOBOK HAaCOCHbIX arperatoB B HACOCHbIX CTaHLUUSIX.
BosgyxoayBHble cTaHumu.

22 O6bEMHO-NNaHNPOBOYHLIE PELLEHNSI NMPOMbILLNEHHbLIX 34aHWI AN1S pa3MeLeHNss HACOCHbIX CTaHLUMIA, OYMCTHBIX
YCTaAHOBOK, peareHTHbIX X039ACTB, HACOCHbIX U BO34YXO4YBHbIX CTAHLMN U T. 4.
MpuHUUnbl pa3paboTkmn cuctem 060pOTHOrO BOAOCHAGXKEHUS.

23 PacueT, npoeKkTMpoBaHMe N yCTaHOBKa yCpeaHUTENen, CMecuTenen, pelleTok (peLeTok-gpobunok),
NECKOSIOBOK.
PacueT 1 NnpoekTMpoBaHMe OTCTOMHUKOB, MTMAPOLMKIIOHOB, CUCTEM aspaumm, Guokoarynsauum CTOYHbIX BOA,.

24 Mpouecc 6nonornyeckon O4YMCTKN CTOYHbIX BOA (NONSA OpoLLeHus, ounbTpaumm n buonornyeckue npyasl).

25 OuncTka CTOYHbIX BOA B pasnMyHbIX a3poTeHKaxX (pacyeT, TEXHUKO-39KOHOMUYECKUE nokasaTenu).

26 MeTogbl pacyeTa 1 KOHCTPYMpoBaHMsa GrnodunbLTPOB.

27 Pac4yeT n npoekTnpoBaHMe YCTaHOBOK OYMCTKU MPOMbILLNIEHHbIX CTOYHbIX BOA, (OU3MKO-XMMUYECKUMU METOOAMM.

28 MpoekTnpoBaHNe COOpPYXKEHMI NO 06paboTke 0CafKoB CTOYHBLIX BOA.

29 O6opyaoBaHMe HACOCHbIX CTaHUMIA U YCTAHOBOK, NPeAHa3Ha4YeHHbIX ANs NO4AaYM U CO3L4aHMs Hanopa BOAbI,
CTOYHbIX BOA, OCAJKOB, peareHToB.
Ob6opynoBaHMe peareHTHbIX XO3ANCTB, XIIOPaTOPHbIX, 030HATOPHbIX YCTAaHOBOK.

30 |Ob6opynoBaHue, NpeaHa3Ha4YeHHOe ANs No4ayvM BO34yxa, Co34aHunsi Bakyyma, NPUMEHSEMOE B COCTaBE CUCTEM
OYNCTKM CTOYHBIX BOA,.




31 OcHoBbI NPOEKTUPOBaHNA CUCTEM BEHTUNALNN. Pacuer BO34yxX0BOOAOB CMCtemM BbITSPKHOW BEHTUNSALMM,
acnmpaunm n nHeBMoTpaHcnopTa.

32  |Bblbop annapatoB Ansa pasgenieHns HEOAHOPOOHbIX CUCTEM.

TexHNKO-aKOHOMUYECKME nokasaTenu npouecca pekynepauunu.

33 o
|-|pVIHLJ,VII'IVIaJ'IbeIe CXeMbl peKkynepauun nety4ymnx pacrtsopurteneun

34 OCHOBBI MPOEKTMPOBAHKS YCTAHOBOK TEPMUYECKOTO 1 TEpMOKaTannTUYeckoro obesspexnsaHus rasos. Pacuet
1 BbI6Op 060pyaoBaHNs AN yCTaHOBOK abcopbLMOHHON 1 aaCcopOLMOHHOW O4YUCTKM ra3oB.

BcnomoratensHoe 06opyaoBaHne yCTaHOBOK ra3oounCTKU U MblNeynaBnnBaHus (TAroayTeeBble MallWHbI,
35  |BeHTMNATOpPLI, GYHKepbl, YCTPOMUCTBA AJS BbIFPY3KU 30116l U MbINK).
TeXHMKO-3KOHOMMUYECKasi U CaHUTaPHO-TUIMEHNYECKasi OLleHKa PaboTbl YCTaHOBOK ra3004UCTKM.

MpoekTnpoBaHMe onTuMarnbHbIX pecypcocbeperatomx cuctem (PCC) ¢ nomoLbio MHPoOpMaLVOHHO-
MOZENUPYIOLLMX NPOrpamMm.

36

37 MocTpoeHne moaenen TennooOMeEHHbIX annapaToB.

38 MocTpoeHue moagenen neven.

39 MpuHUMNManbHble cxembl cuctem obpaboTkmn ocagkoB

40 |PacueT u npoekTUpoBaHue ynnoTHUTenei

41 |PacyeT MeTaHTEHKOB MpU TEPMOMUINBHOM U Me30MUNBEHOM CHpaXMBaHUM

42 PacueT yctaHoBKkM TennoBon ob6paboTkn ocagka

5.2.2 TunoBble TeECTOBbIE 3afaHnA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

Ycnosus NPaKTUKO-OPUEeHTUPOBAHHbIX 3a4a4

1. Paccuntatb emkocTb ounbTpa MO aueTurneHy, 3anosiHeHHoMy rasosbiM yrnem CKT B konmnyectse 100 kr.
BenuunHa agcopbuunn B 3Tmx ycnosusix coctasnsieT 0,127 kr/kr.

2. OueHWTb KOHLEHTpauuio TyMaHa Ha BblIXOoAe M3 3nekTpodunbTpa, €Cnn Ha OYUCTKY NnofdaeTcsl TymaH,
MUHUManbHbLIN pa3mep 4YacTuy B KOTOpoMm 1 MKM, koHueHTpauua 10 r/m3. OddeKTMBHOCTb OYMCTKM TaKoro TymaHa
coctaBnsaet 75 n 95 %.

3. OnpegennTtb KO3PULMNEHTBI NCNONb30BaHHON 06opoTHOM Boabl Kob 1 cBexer Boabl Kee.  Pacxogbl cBexen
BOAbl, 060pOTHOM N cbpackiBaemol Boabl 50, 25, 10 M3/4 COOTBETCTBEHHO.

4. OnpepennTb AMameTp UuknoHa. Pacxoa rasa npy HopmManbHbix ycnosusix 5000 m3/4. OnTumanbHasi CKOpoCTb
rasa 3,5 m/c.

5. Onpegensiem rmgpaBnuyeckoe conpoTmBreHne cyxon Tpybel BeHTypwu. MnoTtHocTe rasa B ropnosuHe 0,9
kr/m3. CkopocTb rasa B roprnosuHe 135 m/c.
KoadhdpmumeHT rmgpaenuyeckoro conpotmenennst cyxon Tpybel 0.15

6. Onpegenute AnNVHY ropu3oHTanbHON NECKONOBKU, ECIIN CKOPOCTb ABMXEHUS CTOYHBIX Bog 0,04 m-c-1. nybuHa
neckonoeku 0,5 m Paamep vactuy B3secu 80 mkm. MNMnoTHocTb Yyactuy 2000 kr-m-3. TemnepaTypa ctovHon Boabl 15°C.

5.3 MeToanyeckne maTepuansi, onpeaensiowne npoueaypbl oLeHUBaHWUs 3HaHUWA, YMEHUIW, BNafAeHUi (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NUKBUAALUUN akafeMU4ecKkomn
3a/J0JKEHHOCTHN

MpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIS YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmnxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHagda X MncbmeHHas KomMmnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNINHEe

Bpemsi Ha MoOAroToBKY K YCTHOMY cobecefoBaHUIO U BbIMOSIHEHWUIO MPAKTUKO-OPUEHTUPOBAHHOTO 3afaHust
ocTaBnsieT 40 MUHYT.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE AUCLUUMNIIUHDbI



6.1 YyebHasn nutepaTtypa

ABTOp

3arnasue

M3paTtenbcTBo

oa nspaHma

Ccblinka

6.1.1 OcHoBHas yye6Hasa nuTepaTtypa

Py6aHos, 0. K.

O6opynoBaHue
obpawieHns ¢

ans
oTXo4aMu.

Bbenropoa: benropoackumn
rocynapCTBEHHbIN

http://www.iprbooksh
0p.ru/92271.html

PacueT n npoektnposaHue TEXHOSTOrMYECKUN 2017
yHuBepcuteT um. B.I".
Lyxosa, O96C ACB
basapos, A. A.,|Pacyetr un npoektupoBaHue| Camapa: Camapckuin http://www.iprbooksh
OanvnywkuH, A. W.,|[MHOYKUMOHHBIX rocynapCTBEHHbIN 2017 0p.ru/90899.html
OannnywkuH, B. A. HarpesaTtenbHbIX YCTaHOBOK TEeXHNYECKNI
yHuBepcutet, 95C ACB
ATaHoB, H. A.|PacyeTr n npoektupoBaHue Camapa: Camapckuii http://www.iprbooksh
MNopwkanes, 1. A, |cuctemsbl 060opoTHOro ) . 0p.ru/105058.html
ConikuHa, O. C. BOOOCHabxeHus rOCYAapCTBEHHbIN 2020
TEXHOMOrM4eckoro TexHMHeckm
yHuBepcuteT, O6C ACB
npou3BoacTBa
Bnacos I1. I. PacyeT n npoektuposaHue Cankr-MeTep6ypr: http://publish.sutd.ru/
cuctem obecneyeHus crerynTa ’ 2019 tp_ext_inf_publish.ph
©e3onacHocTu p?id=2019381
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
Anekcees, C. E. PacyeT n npoektuposaHue . . http://www.iprbooksh
BOAOOTBOASALLMNX CETEN Mocksa: MUCU-MI'CY, Ai 2018 0p.ru/79891.html

Mn Op Megma, O6C ACB

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. 3BC «IPRbooksy, http://www.iprbookshop.ru
2. 3BC «CMNerynTa», http://publish.sutd.ru

3. Canr http://eco.sutd.ru/mathcad/START.htm (y4e6HuK No gucuunnmHe).

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCTpaHAeMOro NporpaMMHoOro o6ecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
JInueHsnsa Ha npaBoO MCMONb30BaHWA Y4Y4ebHOro komnnekTa nporpammHoro obecnedeHuss MNMakeT obHOBNEHUS

KOMTIAC-3D

Okonor, NAB — 3konor, KotenbHble, AT — 3konor

AutoCAD

6.4 OnucaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeOOXoAMMOWN AN ocyLlecTBeHMA obpa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHune

MynbTumeauiiHoe oGopyaoBaHue, KOMMNbIoTepHast TEXHMKA C BO3MOXHOCTBHO MOAKIIOYEHUS K CeTH
«MHTepHeT» 1 obecneyeHnem JOCTyna B SMEKTPOHHYI WH(OPMaLMOHHO- 0BpasoBaTenbHyo

cpeay

KoMnbloTepHbIN Knacc

MynbTumeaninHoe obopynoBaHue, cneuuannanpoBaHHasa mebenb, Aocka
JlekumoHHas y A pyA H P A

ayauTopust

CneuunanuapoBaHHasa mebenb, 4ocka
YueGHast ayamTtopus
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