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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuHbl: ChopmmpoBaTb KOMNeTeHUUN obydatowerocs B 06nact TEXHWKU U TEXHONOMMN 3aLuUTbl
rmgpocdepbl n atmocdepsbl

1.2 3apaum gUCLUUNNUHDI:

PaccmoTpeTb MCTOYHMKKN 1 TEXHOMOMMN 3aLnThbl rnapocdepbl n aTMmocdepsl.

O3HakoMnTb 0byyatowmxcs ¢ npyHuMnammu Beibopa MeTofoB 3aLnTbl rmapocdepsl n atMmocdepsl.

O3HakoMUTb 0By4alOLLMXCA C OCHOBHLIMW METOAAMN OYUCTKM NPOMBbILLNEHHBLIX COPOCOB 1 BLIGPOCOB;

PackpbITb NpvHUUMNLI YCTPOMNCTBA annapaToB M YCTAHOBOK, UCMOMb3yEMbIX B MpOLEccax OYUCTKU MPOMbILLMEHHbIX
cbpocoB 1 BLIBPOCOB Npu peLleHnn 3aaay TexHocdepHon 6e3onacHocTy;

HayunTb 0by4atoLmxcs paumoHansHOMY BeIGOPY KOHCTPYKLUMIA Y TEXHOMOTUIA.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBbI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

MaTemaTumka

®usnka

Xumms

MeTpornorusa u ctaHgapTMsauma
Meauko-6ronornyeckme ocHoBbl 6e3onacHoCTH

2 KOMMETEHUUU OBYYAIOWEIocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlMK-1: CnocobeH yunThbiBaTb COBPeMEHHbIe TeHAEHLUN Pa3BUTUA TEXHUKMU U TEXHONOrMn B obnactn rtexHoccepHomn
6e30MacHOCTU, U3MEPUTENBLHOW U BbIYMCIIUTENBHON TEXHUKN, MH(OPMaLIMOHHBLIX TEXHONOTUIN NPU pelueHumn
TUNOBLIX 3aAa4 B obnacTy npodeccMoHanbHOW AeATEeNbHOCTU, CBA3aHHOW C 3alMTON OKpYXXatoLen cpeabl U
obecneuyeHMeM 6e30NacHOCTU YerNoOBeKa;

3HaTb: — TeopeTn4yeckme OCHOBbI TEXHOSOMMI OYUCTKM ra3oBbiX U BOOHbIX cpea OT 3arpA3HAKLLNX BeleCTB; TUNOBbIe CXeMb
YCTaHOBOK U NMpUHUUNbI OEeNCTBMSA OCHOBHOMO TEXHONOMMYECKOro O60pyﬂ,OBaHI/lF|.

YmeTb: — 060CHOBaHHO BbIGNPaTh CTPYKTYPY TEXHOMOrMYECKOW CXEMbl O4YUCTKWM BOAHBIX CPef Miu Bo3fyxa paboyen 30HbI 1
TUNoBoe obopyAoBaHWe AN peanu3auuy npouecca; UCnonb3oBaTb UHOPMALMOHHbBIE TEXHOMOMMK noucka MHdopmaumm o
HannyyLwmnx JOCTynHbIX TexHonormsax (HAT).

Bnapetb: — HaBblkamu pac4yeTa TEXHONOIMYeCKMX cxemM OYUCTKU BOOHbIX cpen WU BO3ayxa paGoqul 30Hbl, B YaCTHOCTU
acnmpaunoHHbIX YCTAaHOBOK A4 OMUCTKK BO3gyXa pa6oqel7| 30HblI.

OlK-3: CnocobeH ocylecTBNATbL NPO(ecCUoHanbLHy AeATeNIbHOCTb C Y4eTOM rocyfapCTBeHHbIX Tpe6oBaHMA B
obnactu obecneyeHnsa 6esonacHoOCTM.

3HaTb: — OENCTBYIOLWME HOPMATMBbI COAEPXKAHUSA 3arpsisHAOLWMX BelwecTB B Bo3ayxe paboden 3oHbl (MOK p. 3.), cuctemy
HOPMMPOBaHMS COPOCOB 3arpA3HAIOLLNX BELLECTB CO CTOYHBIMU BOAAMMU.

YMmeTb: — OoueHuBaThb BasnoBble Bbl6p00b| 3arpda3HAoWLnxX BewecTs, X KOHUEeHTpauumn n 0060CHOBaHHO Bbl6|/|paTb TexHosnornu
OYUCTKN N UX annapaTtypHoe O(.bOpMJ'IeHVIe B 3@aBUCUMOCTU OT XapakTepUCTUK o4unLLLIaeMbliX NOTOKOB.

Bnapetb: — HaBblkamu pacyeTa wu Bbl60pa KOHCTPYKTUBHbLIX NapamMeTpoB annapartos, obecneyvnBalLLMX LOCTKEHUE
HOPMAaTUBHbIX 3Ha4YeHUN KOHLI,eHTpaLI,VIVI BpegHbIX BeleCTB B o4MnUlaeMbIX cpeaax.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHasa pabota

o X
= MHHoBaU, dopma
HaumeHoBaHue u coaepxaHue pasaenos, 5o CP H P
> s 9| Jlek. Mp. Nab. dopmel TeKyLLero
TEeM U y4eOHbIX 3aHATUN 2 2® (4achbl) -
oL (yacel) | (4acerl) | (yacer) 3aHATUMA | KOHTpOnNS

Pasgen 1. BeegeHnue. Llenun n 3agauu
AancumnInHel. MNMpobnemMbl co CTOYHBIMU
BOOAMN U rasoBbiMu Bbibpocamu.

Tema 1. CowicTtBa Boabl. >Kngkue Bol6pochl,
WCTOYHMKMN, OCHOBHbIE 3arpsi3HUTENMN. 5 >
CucteMbl BOOONOArOTOBKM U BOAOOYUCTKN.
CBoWicTBa CTOYHbIX BOA.

Pasgen 2. MexaHn4yeckne MeToabl OMUCTKU
CTOYHbIX BOA

Tema 2. YcpeoHUTenu n peLuéTku,
npegHasHadYeHue, KOHCTPYKLMN 1 NPUHLMI UX 1 2
paboTbl 1 pacyéTa.

Tema 3. OTCTONHUKM, NPUHLMUMN OENCTBUS,
Knaccmdukaumsi, KOHCTPYKLUN, OCHOBHbIE
napameTpbl, NPUHLNMN pacyéTa OTCTOMHUKOB.
MeckonoBku, HedTenosyLwkn. Cnocobbl
NoBbILLEHNS 9PPEKTUBHOCTN OTCTamBaHus, 2 2 4
Koarynaumsi u rokynaums. 3
MpakTuyeckue paboThbl.
Pac4éTt neckonosku.
PacyéT HedTenoBYLLKN.

Tema 4. ['MapOUUKIOHbI U LEHTPUYTY,
dunbTpoBaHue, dnotauusa. MpuHuun
[encTBusi, OCHOBHbIE MapamMeTpsbl,
KOHCTPYKUMM, pacyéT 1 noabop annapartos 5 5 4
MpakTnyeckne paboThbl. 6
Pac4ét rugpoumknoHa n LeHTpudyru.
PacuéTt HenpepbiBHOrO hunbTpa rpydomn
OYMCTKN.

Paszpgen 3. dusmko-xummnyeckme Mmetoapl
OYMCTKM CTOYHbIX BOJ,

Tema 5. MembGpaHHbie, peareHTHble,
afacopOunoHHbIE n WOHHOOOMEHHbIE
mMeToabl
OYMCTKM BOApbI.

2
JlabopaTopHble paboTbl.
OuncTka CTOYHBIX BO4 METOOOM
ynbTpapunsTpaumm.
OuncTka CTOYHBIX BOA peareHTHbIMM

Tema 6. KaTtanutnyeckue, oto-
KaTanutuyeckme n TepMu4eckne MeToabl
OYUCTKM BOAbI.

JlabopaTopHas paboTa.

M3y4eHne npouecca hoToaecTpyKLmm
KpacuTenemn

Pasgen 4. buonornyeckne metoabl OMUCTKM
CTOYHbIX BOJ,

Tema 7. BBegeHue B Gronornyeckyto 3
OYUCTKY, OCHOBHbIE MPUHLMNBI,
npegHasHayeHne, AOCTOMHCTBA U
HeaocTaTKu, BUAbl GMONOrMYecKon O4YNCTKM.




Tema 8. AspobHble METOALI OYMCTKM CTOUHBLIX
BoZ. buonornyeckue npyabl, a3poTIHKK,
ovodunbTpbl. MeToabl CHXEHUS
cofepxaHusa coeiMHeHUn asota u goccopa.
MapameTpbl OMONOrMYECKON OHNCTKN.
MpakTnyeckue paboThbl.

PacuyéT aspoTeHka.

Pacuét bruodpunstpa

Tema 9. AHaspobHasa o4NCTKa CTOYHbIX BOA.
MeTaHTeHkK, bmuoras, cnocobbl ero
yNaBnuBaHUS U OYMCTKM OT aMMmaka,
YFEKUCIIOro rasa 1 cepoBoaopoaa.

Tema 10. bakTepunarnbHble 3arpa3HeHus, nx
TWNbl, Bped, cnocodbl 60opbbbl, MeToabl
o6e33apaxnBaHusa XJTIOpoOM, ero
COeANHEHMSAIMU, 030HOM, MEPOKCUAOM,
ynbTpadguoneTom

Paspen 5. TexHonornm o4ncTKn CTOYHBIX BOA,
OT TOKCUYHbIX COeANHEHNI

Tema 11. MeToaObl OMUCTKN CTOYHbIX BOA OT
Cynb(1aoB U MepKanTaHoOB, rarioreHos,
HedpTenpoaykToB, EHONOB, anbaernaoB.
JlabopaTopHas paborTa.

OuuncTka CTOKOB OT Macen U HedbTENPOAYKTOB

Tema 12. YoaneHune TSKENbIX MeTanmnos,
MAB, kpacuTenen, coegMHeHun asoTta u
docopa 13 CToYHbIX BOS4,

JlabopaTopHas paborTa.

OnpepeneHne aHMOHOB B BOAONPOBOAHOM
BOJE M KaTMOHOB B CTOYHOW BoAe

Tema 13. AHanua cucTtemMbl OYUCTKU, Kak
uenoro, Bo3BpaTHbIE NMOTOKW, MaTepuasnbHbl
BanaHc annapaToB MexaHW4ecKomn, PU3nKo-
XUMWUYECKON N peareHTHOW OYUCTKMN.
MpakTnyeckas paboTa.

Pacuét matepuanbHoro 6anaHca cuctemMbl B
Lenom, ero posb, OCHOBHbIE METOAbI
pacuyéTa.

Pasgen 6. MexaHnyeckasa ouncTka Bo3gyxa

HA

Tema 14. Mpobnembl € 3arpssHeHEM
aTMocdepbl, UCTOYHUKN, TUMbI U
3arpsasHsaoLLMe BellecTBa. 3anbiNEHHbIN
BO34yX, NapameTpbl, 3aKOHOMEPHOCTU
ocefaHusa yactuy. AcnupaumoHHbIe
YCTaHOBKM, MblfieBble Kamepbl U NbiNesble
MELLKM.

JlabopaTopHas paborTa.

N3ydeHune paboTbl UUKNOHa

Tema 15. LINKNOHbI 1 BUXpEBLIE KAMEPHI,
PUNBLTPBLI U ANEKTPOMUNBTPLI, MPUHLMMBI
OencTBUsi, 0COBEHHOCTUN, KOHCTPYKLMUMN,
napameTpbl, NPUHLMMbI pacyéTa.
MpakTuyeckue paboThbl.

Pac4éTt acnmpaunoHHOWM YCTaHOBKM.
PacuéT umknoHa.

Pasgen 7. Mokpoe nblneynasnnBaHme

n,3

Tema 16. OCHOBHbIE NPUHLMMBI, JOCTOMHCTBA
W HeJOCTaTKM MO CPaBHEHUIO C CYyXMMMU
mMeTodamu. Monble rasonpombiBaTenNy,
opoLlaeMble LIMKNOHbI C BOASHOW MIEHKON,
NEeHHbIE MNbINeYyNnoBUTENMN.

MpakTnyeckne paboTsbl.

Pac4ét nonoro kanenbHoro ckpybbepa.




Tema 17. YaapHO-UHEPLIMOHHbIE
neineynosuTenu, ckpybbepsl BeHTypw,
NPVHUMN OENCTBUS, 0COBEHHOCTN,
KOHCTPYKUMW, NapamMeTpbl, NTPUHLUMbI
pacuyéTa.

MpakTnyeckue paboThbl.

PacuyéT nbineynosutens NBM.

Pacuét ckpybbepa BeHTypu.

Pasgen 8. Ounctka Bo3ayxa oT
pPacTBOPEHHLIX NpuMmecen

Tema 18. Na3006pasHble 3arpsA3HUTENMN,
TWNbI, BeLecTBa, 0COBEHHOCTM PasfnnMYHbIX
NPON3BOACTB, 3HEPreTUKN, TPaHCMNOpPTa, 1 4
XUMUYECKUX NPEeanpuUATUA, FOPOLACKOro U
CENbCKOro X03sncTea

Tema 19. AbcopbumoHHas ounctka. Prnsnko-
XMMMYECKME 3aKOHOMEPHOCTN abcopbuunn.
KoHCTpyKUnm MaccoobMeHHbIX annapaTtos,
NPUHLMNbI UX pac4éTa. 2 2 3
MpakTuyeckune paboThbl. 3
Pacuét matepuanbHoro 6anaHca cuctembl
abcopOLMOHHON OYNCTKM.

Tema 20. AocopbumoHHast ouncTtka. Pusmko-
XUMUYECKME NPUHLMNBI, aaCcopOeHTbI, UX
CBOWCTBA, KOHCTPYKLMM annapaToB 1 MeToabl
ux pacyéra.

MpakTnyeckne paboThbl.

Pacuét nepuoguyeckoro agcopbepa

Tema 21. TepMnyeckune n katanuTuieckme
MEeTOAbl O4YUCTKU. PUBMKO-XMMMYECKME
NPUHLMMbI, KOHCTPYKLMM annapaTtos U
MeToabl UX pacyéta

Pasgen 9. TexHonormm o4ncTKM ra3oBbIX
BbIOPOCOB OT pacTBOPMMbIX NpUMecei

Tema 22. MeTtoapbl yaaneHns okcuaos asoTa,
cepocogepallnmx COeANHEHNIA, ranoreHoB 13 1 3
rasoBbiX BbIOpoOCOB 3

Tema 23. O4yunctka oTXoadALWMX ra3oB OT
NEeTYy4YMX OPraHNYEeCKUX COEaUHEHN,

HedTenpoayKToB, (OEHOMOB, KPE30MO0B,
anbaernaoB., KUCMOT, CIMPTOB, KETOHOB.

WUtoro B cemecTpe (Ha kypce anga 3A0) 34 17 17 83

KOHcyﬂbTaLI,VII/I N NPOMEXYTO4YHadA atrectauma

(KypcoBasi paboTa, Jk3ameH) 4.5 24,5

Bcero koHTakTHas pa6oTta n CP no

AucuunnuHe 72,5 107.5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3agaum KypcoBou paboThbl (MpoeKTa): 3aKio4alTcs B pasBUTMK HaBblka BbIGOpa METOAA OYMCTKM
CTOYHbIX BOA U BbIGPOCOB M TEXHOMOrMYeckoro oGopyaoBaHus Ans ocyLecTBeHNs npolecca. ATW HaBblkM HeobxoauMbl B
npeacTosiLen NpakTUYeckon AesATenbHOCTU Mo crneumuansHOCTU.

OCHOBHOM 3ajayel KypcoBOro NPOEKTMPOBaHUS ABNAETCA YriybreHne u 3akpenneHne 3HaHui No TeopeTUIeckomn 1
NpaKTUYECKOM YacTsam Kypca « TeXHUKa U TEXHOMOMUSA OYUCTKM rasoBbiX U BOAHLIX cpea» v Gonee rnyGokoMy OCMbICTIEHMIO
cBeeHWUI, NOMYyYeHHbIX Ha Y4eBHbIX NpaKTUKax.

4.2 TemaTuka KypcoBomn paboTbl (npoekTta): Pac4éT pm3anko-XxMMmyecKorm CUCTEMbI O4YMUCTKN CTOYHBIX BOA OT
3arpsi3HEHUN.

Pacuét 6uonornyeckon asapobHON CUCTEMbI OYUCTKN CTOYHbBIX BOA, OT 3arpsi3HEHUN.

Pacuét 6uonormnyeckon aHaspoOHOM CUCTEMbBI OUUCTKU CTOYHBIX BOA OT 3arpsi3HEHUN.

Pac4éT ycTaHOBKM OYMCTKN OTXOASLLEro BO3ayxa OT Mbin.

Pac4éTt ancopOLMOHHOM CUCTEMBI OYMCTKN BO3AYyXa.

Pacuyét abcopbuUMOHHON CUCTEMbI O4YMCTKM BO3ayXa.

Pac4éT kaTanuTmyeckom CMCcTeMbl O4YUCTKMN BO3ayXa.




4.3 Tpe6oBaHMA K BbINOMIHEHUIO U NPeACTaBIEHUIO pe3ynbTaTOB KypcoBOM paboThl (MpoekTa):

PaboTta BbINOMHAETCA CaMOCTOATENBHO, C UCMOMbL30BAaHNEM MaTepuarioB No KypCoOBOMY MPOEKTUPOBAHMIO, AaHHbIX,
NONy4YEeHHbIX B XO4€E NPON3BOACTBEHHOMN NPAKTUKK.

PesynbTaTtbhl NpeacTaBnsaTcs B BUAE PACYETHO-MOSICHATENBHOW 3anuckun obbemom 20-25 cTpaHuu, coaepallen
cnepywowme obsi3aTernbHble 3MEMEHTLI: BBEAEHWE, OMUCaHWe YCTaHOBKW, TEXHOMOMMYECKUA pacyET YCTAHOBKM, CMMCOK
NCNONb30BaHHbIX UCTOYHMKOB. Pabota odopmnserca B cootBetctBuM ¢ [OCT 7.32-2017 «OTyeT 0O HayyHo-

nccregoBaTenbckon paboTtey.

5. ®OH[ OLEHOYHbLIX CPEACTB ANA NPOBEAEHMA MPOMEXYTOYHOM ATTECTALUMU
5.1 OnucaHue nokasaTteneun, KpUTepmMeB U CUCTEMbI OLLeHUBaHUSA pe3ynbTaToB 00y4YeHUs

5.1.1 NokasaTenu oueHNBaHUA

Koa
KoMneTeHunn

MokasaTtenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

HanmeHoBaHWe oLeHOYHOro
cpenctea

BbIOpOCHI.

OrlK-3

OrpaHNYeHnn.

Ka4yeCTBY O4YUCTKN.

OnuvcbiBaeT AeNCTByOLLME HOPMATUBbLI COAepKaHNUs 3arpsi3HEHU B
BO3JYXE U CTOYHbIX BOAAX, NEPEYNCHISIET OCHOBHLIE NapameTpbl -
npeaenbHO AONYCTUMBIE KOHLEHTPALMU U UX HOPMUPOBAaHHbIE TUMbI,
npegenbHO AoNYCTUMBIE BbIOPOCHI, BPEMEHHO COrnacoBaHHbIE

Mo 3agaHHOMY NpeanpusaTUio, KONMYeCTBY BbipabaTbiBaeMoi
NpoAyKuMW, HopMaM BblAENEHUS 3arpa3HAIOLLMX BELLECTB, KONNMYeCTBY
3arpsA3HEHHON BOAbI M BO34yXa paccuMTbiBaeT BanoBblii BbIOPOC
Ka)XOOro 3arpsa3HMTEnNst U X KOHLEHTpauuto, BeIBUpaeT TEXHOMOIMIO U
CUCTEMY OYUCTKM, OOOCHOBLIBAET CAEMAHHBIN BbIOOP C YHETOM
TEXHOMOMMYECKMX, IKONOMMYECKMNX U SKOHOMUYECKUX YCIIOBUN U

[ns 3agaHHol cucTeMbl BbIBPOCOB 1M COPOCOB, MX KONMYECTBY, COCTaBy
M NpeasioXKeHHOM CUCTEME OYMCTKM paccyMTbIBaeT pasmepbl U peXUMbI
paboTbl annapaToB HeobxoauMble Ans obecneyeHns TpeboBaHU K

Bonpockl 4ns ycTtHoro
cobecenoBaHus

MpakTKOo-OpUeHTMPOBaHHbIE
3ajaHns

HeOOCTaTKun.

OriK-1

Hanny4dwmnx OOCTYNMHbIX TEXHONOInaAX.

CXeMbl.

<DopmynmpyeT TeopeTndeckmne nosioxxeHud, nexawjyue B OCHoee MeTo0B
OYUCTKN ra3oBbIX N BOOHbLIX Cpen, OnnCbiIBaeT CXeMbl YCTaHOBOK
OYUCTKK, NpUHLUUNBbI NX pa6OTbI, 0COBEHHOCTUN, JOCTOUHCTBA U

[ns 3agaHHOro nNpeanpusaThsl, FOPOACKOro M CEeNbCKOro X03sMcTBa U
THMNa CTOYHbIX BOA UMM ra3oBbIX BbIOPOCOB COCTaBNsEeT
TEXHOMNOrMYECKYH0 CXEMY OYMCTKMU, 06OCHOBLIBAET CBOW BbIGOP,
Mcrnonb3ysi NIUTepaTypy, NOUCKOBbIE CUCTEMbI MHTEPHET U AaHHbIe O

[nsa gaHHOM TEXHOMNOMMYECKOW CXeMbl M NapameTpax BbIGpPOCOB U
cbpocoB paccunTbIBAET pasmMepbl U peXXnMbl paboTbl OCHOBHbIX Y3510B

Bonpockl 4ns ycTtHoro
cobecenoBaHus

MpaKTMKO-OpUEHTUPOBAHHbIE
3apaHus

5.1.2 Cuctema u KpUTEPUN OLLEHUBAHUSA

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTY KOMNETEHLIMIA

LLikana oueHnBaHus
YcTHoe cobecenoBaHue

MucbMeHHas paboTa

lMonHbIN, ncyepnbiBalOLUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHUMaHNe
npeameTa 1 LUMPOKYHO 3pYANLIMIO B
oLeHuBaemMon obnactu. Kputnueckun,
OpUrMHarnbHbIV NOAXOA K MaTepuany.
KauyecTBO MCNONMHEHNSA BCEX SNIEMEHTOB
3a[jaHNS MNOJSTHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHuAM.

5 (oTnun4HO)

OO6yuaroLmimnca BCeCTOPOHHE 1 rryboko
pa3paboTan TemMy Ha OCHOBE LUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKOW NUTepaTypbl u
HOPMAaTUBHO-TEXHUYECKOM JOKYMEHTaLMM,
NpPOSIBUN CaMOCTOATENbHOCTb, NpeacTaBun
npaBurbHble pacyeTbl U BbIBOAbI, MPYMEHNN
pa3HoobpasHble MeToAbl peLleHnsi, B TOM Yucre
CBEpX OroBOPEHHbIX B 3afaHuu; HeT
CYLLECTBEHHbIX HEAOCTATKOB B NOSICHUTENLHON
3anucke (rpadpmyeckor YyacTn n cTune
N3NOXEHWSA), NPU 3aLmuTe KypcoBow paboTbl He
AonyLLeHbl NOrpeLlHOCTU B MHTepnpeTaumm
NOAXOAa K peLLeHuIo 3aja4m 1 pe3yrnbLTaToB

OTBET NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 06a3aTenbHbIX
WUCTOYHUKOB MHGopMaumn. MNMoaxoa K
MaTepuany OTBETCTBEHHbIW, HO
cTaHgapTHbIn. MpucyTcTBYIOT HebonbLune
npo6enbl B 3HAHUSX UK HECYLLECTBEHHbIE
oLmnoKu.

4 (xopoLwuo)

O6yuatowmiica B NofIHOM 06beme BbINOMHWI
3afaHne Ha KypcoByto paboTy, nposBun
CaMOCTOSITENBHOCTb, MPeACTaBUN NpaBuUMbHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HEeAOCTaTKOB B MOSICHUTESIBHOM 3anucke
(rpadbmnueckon yacTn u cTune N3NoXeHus), Npu
3aLLUmMTe KypCOBOro NpoekTa AoMNyLEeHbI




WHamBuayanbHoe 3afaHue BbINOIHEHO B
JocTaTouyHOM 06beMe, HO OrpaHnyMBaeTCs
TONbKO OCHOBHbLIMW NMOAX0OAaMM.

Pa6oTa BbinonHeHa B COOTBETCTBUM C
3agaHueM. VMivetoTcst oTaenbHble
HecyLeCTBEHHbIE OLIMBKK Uu
OTCTYNNEHNs OT NpaBun 0hOPMIEHUS
paboThbl.

HebonbLUMe NOrpeLlHOCTN B MHTepnpeTaunm
noaxona K peLleHuto 3agaym n pesynbTaToB.
O6yuatowmiica B NofIHOM 06beme BbINOMHW
3aJaHune Ha KypcoByto paboTy, NposiBun
CaMOCTOSITENbHOCTb, NPeACTaBU NpaBUIbHbIE
pac4yeTbl 1 BbIBOAbI; HET CYLLLECTBEHHbIX
He[oCTaTKOB B NMOSACHUTENbHOW 3anncke
(rpadbmueckon YacTn 1 CTUNE N3NOXEHMUSN), NpU
3aLUnTe KypcoBOro NpPoeKTa AONYLUEHbI
HeGonbLUME NOrpeLlHOCTM B MHTEpNpeTauum
noaxona K peLleHuto 3agaym n pesynbTaTos,
[onyLieHbl HapyLweHnst unn HebpexXHOCTb B
0POpPMINEHNN NOACHUTEILHON 3aMnnCcKu

3 (yooBneTBopuTENbHO)

OTBeT BOCNPOMU3BOANT B OCHOBHOM TOSbKO
NeKUMOHHbIe MaTepuransl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHA0BaHHOMN NMTepaTypomn.
[eMoHCTpupyeT NoOHNMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
MpucyTCTBYIOT CYLLLECTBEHHbIE OLUMOKM UMK
npo6enbl B 3HaHWSIX MO HEKOTOPbLIM TEMaM,
He3HaHue (NyTaHuLa) BaXHbIX TEPMUHOB..
3apaHve BbINOMHEHO NOMHOCTLIO, HO B
paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
oLwmMbKM, NMBO Ka4ecTBO NpeacTaBreHUs
paboTkl H13Koe.

Obyuvatowmiica B Lenom BbINOMHUA 3a4aHne
KypCcoBoOW paboTbl, HO NPOSIBUN HEAOCTATOUHYIO
CaMOCTOSITENBHOCTL, 1 NoTpeboBanack
CYyLLIECTBEHHAasi NOMOLLb NpenogaBaTtens; HeT
CYLLECTBEHHbIX HEAOCTATKOB B NOSICHUTENBbHON
3anucke (rpadpmyeckon 4yacTm n ctmne
N3MN0XEHWUS).

O6yuvarowmiica B Lenom BbINOMHUA 3a4aHne
KypCcoBoW paboTbl, HO NPOSIBUN HEAOCTATOUHYIO
CaMOCTOSITENBHOCTL, M NoTpeboBanack
CYyLLIECTBEHHasi NOMOLLL NpenogasaTtens;
NnosiCHMTENbHasA 3anmncka oopmneHa
HebpexHo.

2 (HeyOoBnNEeTBOPUTESBbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NMOMOLLM 3Kk3aMeHaTopa. HesHaHne
3HaAYNTENbHOM YacTu NPUHLMNNANBLHO
Ba)XHbIX 9/1EMEHTOB ANCLIMMIINH.
HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cdhopmynupoBaTb XOTs Obl
oTAenbHble KOHLENUUN AUCLUMIIVHBI.
CogaepkaHue paboTbl NOMHOCTLIO HEe
COOTBETCTBYET 3aaHuI0.

OGyuartolmMcs NpeacTaBneHa YacTUYHO
BbINOJNIHEHHAsA KypCOBYIO paboTy.
O6yyaowmmes npeacTaBneHa YacTuyHO
BbIMONIHEHHAs! KypCcoBYto paboTy, Npu 3TOM
NMetloTCA rpybble OLIMOKKU, CBUAETENbCTBYOLIME
0 HEMOHMMaHWK CTyOeHTOM pa3pabaTbiBaeMoii
UM TEMBI.

3apaHune KypcoBol paboTbl HE BbIMOMHEHO,
NosiCHUTEnNbHas 3anucka He nNpeacTaBneHa

5.2 TunoBble KOHTPOIbHbIE 3aAaHNUsA UNN UHbIE MaTepuarnbl, Heo6xoAnMbIe ANsi OLleHKU 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENIbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynNnpoBKM BONPOCOB
Cemectp 6
1 IucnepcHbin cocTaB nbinu. OcTaTok 1 Npoxoa,.
2 PyHKUUKM pacnpedeneHusa n  NNoTHOCTM pacnpegeneHns 4acTuy no pasmepam
3 AcnvpaunoHHbIE YCTaHOBKN. VIHEPLMOHHBIE MbINeynoBUTENN
4 YCTPOWCTBO U MPUHLIMMN AENCTBUSA LLIEHTPOBEXKHBIX MblNeynoBuTeENen
5 TkaHeBble QUNbTPbI B CUCTEMAX ra3004NCTKN.
6 YCTPOWCTBO U NPUHLIMN OeNACTBUSA CKpyOOepoB.
7 OunTtka rasoB B 3NEKTPUYECKOM Mosie. YCTPOUCTBO NPUHLMN SENCTBUA anekTpodunbTpa
8 CxeMbl NPOMBILLMIEHHbIX YCTAHOBOK OYMCTKUN ra30B OT TBEPAbLIX U XUOKMX YacTul,.
9 Bopna v ee cumsmyeckme xapakTepucTukn. ['pynnbl CTOYHbIX BOA.
10 PelwleTkn, nx Buabl n Ha3Ha4YeHme.
11 [MeckonoBKK, X YCTPOWUCTBO U Ha3Ha4yeHne
12 CmecuTenu, nx HasHa4yeHne n UCMosb3oBaHNE B CXEMax OMUCTKM CTOYHbIX BOS,.
13 opn30oHTanbHbIE M BEPTUKANbHbIE OTCTOMHUKK, UX HAa3HAYEHNE 1 NPUMEHEHME
14 Makpo- n MUKpocuTa B cUCTEMaX BOOOOUYUCTKM
15 MapounknoHsbl. NpUMeHeHMe B cUCTEMAX OYUCTKU MPOMBbILLNEHHBIX COPOCOB.
16 BapomembpaHHble MeToAbl OYUCTKU NPUPOLHBIX U CTOYHBIX BOA.
17 YcpegHuTtenu, nx ycTpomcTBO M Ha3HayeHne
18 LleHTpudyru, nx ycTponcTeo n HasHayeHne
19 Ancopbuusi. MexaHuam npouecca. NpoMbllnieHHble aacopbeHTbI.




20 Crtagum npouecca agcopbumun. Jecopbuus. Pacxog Tennotbl. KoHCTpyKumm agcopbepos.

21 MpumeHeHe agcopbumnm 4ns OYUCTKM NPOMBbILLIIEHHbLIX BbIGPOCOB.

22 Abcopbuuns. dusndeckas abcopbumns. TpebosaHusa k abcopbeHTam. Jecopbums

ABcopbuusi, CONpoBOXAAIOLLAACH XMMUYECKOW peakumnen. YUYET yckopeHns abcopbumn. KoHCTpyKummn n pacyét

23 abcopbepos.

24 Katanutnyeckme metoabl O4YMCTKM NPOMbILLINEHHBIX BbIOPOCOB NPUMECEN.

25 Katanusatopbl. TpeboBaHus k kaTanusatopam. KoHTakTHble annaparhbl

26 Cxembl NPOMBbILLUNIEHHBLIX YCTAHOBOK O4YUCTKM ra3oB OT OKCHUAOB Cepbl, a3oTa U Apyrunx COoeMHEHWN.

27 dnoTaunoHHbIE METOAbl OYUCTKM CTOYHBIX BOA,.

28 PeareHTHas n 6e3peareHTHas dnoTtaunm

29 (DJ'IOKyJ'IFlHTbI B TEXHOJTIOM'MN OYNCTKN CTOKOB.

30 BesHanopHas HanopHasa crnoTauns, ee HasHadYeHve 1 annapaTtypHoe odopMIeHe.

31 HanopHas dpnoTtauus, ee HasHadeHue 1 annapaTtypHoe odopMreHue.

32 OnekTpodnoTauunsi, MEXaHU3M AENCTBUSA, 0b6nacTb NPUMEHEHMS.

33 dnoTaums yepes NnopucTble NMACTUHLI U ee annapaTypHoe odopMIIeHMe.

34 YnbTpadunbTpaums 1 anekTpoananms.

35 ASpO6HbIl7I MeToq BUOXMMMNYECKOTrO OKUCTEHNS OpraHn4yeckunx 3arp9|3HeH|/u7| CTOYHbIX BOA.

BuoueHo3 akTnuBHO nna. MexaHmam GUOXMMNYECKOM OYMCTKM CTOYHbIX BoA. MNoBbIi MHAEKC, BUOXMMNYECKUiA
nokasarersib.

36

37 Buonornyeckas nneHka, ee MMKPOOMONOrMYECKMIN COCTaB

38 MexaHn3m BMoXMMNYECKOro OKUCNEHNS. PEpPMEHTbI, UX Ha3Ha4YeHe.

39 Mpovuecchl HATpUMKaUUM U AeHUTPUUKaLMM NPU BUOXMMUYECKOM OKVUCIIEHUIN OPraHUYeCKMX 3arpsi3HEHMN.

40 YpaneHue asota u pocdopa B adpoTEHKaX.

41 A3pOTEHKN — CMECUTENM, a30POTEHKM — BbITECHUTENN, UX YCTPOWUCTBO U Ha3HaueHne

42 Mons ounbTpaumu, Nonst OPOLLEHNUS], UX YCTPOWCTBO M Ha3HaYeHue.

43 Buonornyeckue npyabl B TEXHONOINMYECKUX cXxemMax JOOYUCTKN CTOYHbIX BOO

44 Buonorunyeckne unbTpbl, NX YCTPONCTBO U Ha3HaYeHe.

45 AHaSpO6HbIl7I MeTog GUOXMMMNYECKOTO OKUCIEHNS OpraHn4yecKkux 3arpﬂ3HeHVIl7I CTOYHbIX BOA.

46 AI'II'IapaTbI, pa60Tarou.|.V|e B aHaSpOGHbIX ycnosuax, X MecTto B TEXHOMOIrMYEeCKON CXEME OYNCTKM CTOYHBIX BOA,.

47 CxeMbl 04UCTKM BbITOBBLIX U MPOMbILLIIEHHbIX CTOKOB OT CEPOCOAEPKAaLLMX COeAUHEHWN.

48 MeToabl 06e3BpeXxmnBaHNs CTOKOB U BbIBPOCOB OT OKCMAOB a3oTa.

49 Cnocobbl yaaneHus n3 CTouHbIX BoA a3oTta u gocdopa.

50 TexHONornmyeckne cxembl O4YNCTKN BEHTUNALMOHHbIX Bbl6pOCOB N CTOYHbIX BO4 OT OpraHn4YecKnx BeLlecTB.

TexHonornyeckne cxembl yCTAaHOBOK OYMCTKA BbIGPOCOB 1 BOAHbLIX MOTOKOB OT Xriopa u htopa u nx

51 o
COeVHEHU pasnnYHbIMKU MeTooamMu

52 Bbl60p annapartoB U KOMMOHOBKU TEXHONOIMYEeCKMUX CXeM A4 yaaneHue TaXXesblX MeTansioB U3 CTOYHbIX BO

53 MeToabl 06e33apakMBaHNs CTOYHbIX BOA M UX TEXHONOrMYeckas oLeHka

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3afaHNA (3apaum, Kenchl)

1. Yepes agcopbep nepuognyeckoro gencteumsa npoxoamt 5000 m3 Bo3ayxa, cogepxawero 10 r/m3 aueToHa.
KoHueHTpauus aueToHa Ha Bbixoge u3 agcopbepa

0,3 r/m3. AKTMBHOCTb akTMBHOrO yrns 5 %, avameTtp agcopbepa 2 M. Onpenennutb BbICOTY CMOSt aKTUBHOTO YIS,

2. PaccunTaTtb KoahumumeHT macconepedayun and razosor Ky unxugkonr Kx a3z, ecnu koappuumeHT
MaccooTAaum ang razoson gasbl By= 2,2 kmonb/mM34, a Ansa xugkon gasel Bx = 0,0197 kMonb/M24 MM PT.CT. KOHCTaHTa
¢raszoBoro pasHoBecua m =29.

3. OnpepennTb CpegHUin CYyTOUHbIN pacxop ObITOBbIX CTOKOB AN ropofa ¢ HaceneHuem 220 000 yenoBek,
pacnonoXxeHHoro B cpegHen nonoce Poccuun. KosdpmumeHTbl HEpaBHOMEPHOCTU NPUTOKA CTOYHbLIX BOA: CYTOYHbIN  1,1;
obwmn 1,25,

4. Pacxog Boapl B peke -15 m3/c,kOHLUEHTpaumsi B3BELLEHHbIX YacTuL, B peyHon Boge - 5 r/m3. CTo4yHble BOAbI C
pacxogom 0,3 m3/c ¢ KOHLEHTpaUMEN B3BELLUEHHbIX YaCTuL

200 mr/n nocTynarT Ha OYMCTHYHO cTaHumio. OnpeaennTb NpeaenbHO AoMYCTUMOE codepKaHne B3BELLIEHHbIX
YacTuL, B CryCKaeMbIX CTOYHBLIX Bogax, ecnv cteneHb cmeweHus 0,75, a gonyctuMmoe yBenuyeHne cogepxaHums
B3BELLUEHHbIX YacTul ans atoro sogoema 0,25 r/m3.

5. OnpegennTb NPUPOCT Una B aspoTeHke npu BenudmHe BINKnonH noctynatoLler ctouHowm Boabl La = 170 mr/n
M KOHLEHTpauumn B3BELLEHHbIX YacTuy b = 150 mr/n




5.3 MeToanuyeckue maTepmansbl, onpegensiowme npoueagypbl OLeHUBaHUA 3HAHWUIA, YMEHUI, BrafeHunit (HaBbIKOB

1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka oGy4atoLlerocsi K NpoMeXXyTo4yHOW aTTecTauumu U nopsiaoK NMMKBUAAUUN akaaeMn4eckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHo nokanbHbIM HOpMaTMBHbIM aktom CI6MYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

YcnelwHas caada nabopaTopHOro npakTukyma

Cpava u 3awuTa KypcoBoi paboTbl.

5.3.2 ®opma npoBeaeHUs1 MPOMEXYTOUYHOM aTTecTalmMmu No AUCLUUnimnHe

YcTHas + MucbmeHHas

KOMI'IblOTepHOB TecTnpoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No QUCUUNINHe

MHas

6. YHEBHO-METOANYECKOE U UHOOPMALIMOHHOE OBECINEYEHUE OUCLIUMNIIUHBI

6.1 YyebHas nutepartypa

ABTOp | 3arnaseue

MN3paTenbcTBO

| [oa nspaHnsa |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nuTepartypa

BeTowkuH, A. T. UHxeHepHas 3awmTa Mocksa: WHdbpa- http://www.iprbooksh
aTMocdepbl OT BPeAHbIX U : P 2019 op.ru/86588.html
BbIGpOCOB HAKEHEPNA
Butkosckas, P. ., TexHuKka n TexHomnorus CaHkr-NeTepbypr: CaHkT- http://www.iprbooksh
Metpos, A. H. 3aLUNUTbI OKpYXXatoLLen MeTepByprekuii op.ru/102567.html
cpeabl. buonornyeckas rocyaapCTBEHHbIN 2018
O4YUCTKa CTOYHBIX BOZ, yHUBEpCUTET
NPOMbILLUIEHHbIX
TEXHONOrMN 1 gusanHa
lNyokos, A. T. MexaHnyeckasi ouncTka Mockea, Bonoraa: MHdpa 2019 http://www.iprbooksh
CTOYHbIX BOA, -NHxeHepusn 0p.ru/86601.html
BeTowkuH, A. T. TexHuka 1 TexHonorns http://www.iprbooksh
obpalleHuns ¢ oTxogamum ] op.ru/78237.html
XusHegesTenbHocTn. YacTb MOJKBa' Vrdpa- 2019
1. CuctemHoe obpalleHue ¢ HkeHepus
oTxogammu
BeTowkuh, A. T. MHxxeHepHas 3awumTta . http://www.iprbooksh
rmgpocdepbl oT cbpocoB Mo;:;szeHﬁﬂpa- 2019 0p.ru/86589.html
CTOYHbIX BOA, P
BeTowkuH, A. T. OCHOBBI MHXEHEPHOM Mockea, Bororga: UHdpa http://www.iprbooksh
3aLUNTBI OKpYXatoLwen cpeapbl “VrbKeHepUs 2019 op.ru/86614.html
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
Manoe B. I., BycbirnH | UHxeHepHas 3awmTta http://publish.sutd.ru/
H. 1O. OKpYy>KatoLLen cpeabl Cno.: crerynTg, 2014 tp_ext_inf_publish.ph
p?id=2049
Crpenkos, A. K., PacueTt 1 npoekTnpoBaHue Camapa: Camapckuii http://www.iprbooksh
MpuaHeBa, M. A, KaHann3aLuMOHHbIX OYUCTHbIX rocyAapCTBEHHbIN 201 op.ru/62893.html
Habok, T. 1O., COOPYXEHUN TEXHUYECKUI 016
OpemuHa, 3. B. yHuBepcuTeT, O5C ACB
Crpenkos, A. K., OxpaHa okpyxatowen cpeapl Camapa: Camapckuii http://www.iprbooksh
Tennbix, C. 1O. 1 aKonorms rmgpocaepsl rocyJapCTBEHHbI op.ru/20495.html
apXUTEKTYpPHO- 2013
CTpOUTENbLHLIN
yHuBepcuteT, 36C ACB
Maxos B. IN., AncopbumnoHHo- http://publish.sutd.ru/
ButkoBckas P. . KaTanuTu4eckne npoLeccol B ) tp_ext_inf_publish.ph
3almTe oKpyXxaroLlen cpeasbl Cre.: CNerymra 2013 p?id=1762
BeTowkuH, A. T. WHxeHepHas 3awmTta . http://www.iprbooksh
OKpy>KatoLLen cpedbl OT MOMC:iEZHMeH%pa' 2019 op.ru/86590.html
BpeaHbIX BbIOpPOCOB P




BeTowkuH, A. T. TexHuka un TexHonoruns http://www.iprbooksh
obpalleHus ¢ oTxogamu op.ru/78238.html
XKn3HegeaTenbHocTn. YacTtb Mockea: NHdpa- 2019
2. NepepaboTka un NHxeHepus
yTUnn3aums NpoMbILLUIEHHbIX
0TX040B
BycbirvH, H. 1O., MopnenvnpoBaHue aHepro- n CankT-MeTepbypr: CaHKT- http://www.iprbooksh
barpos, . B. pecypcocbeperatoLmx MeTepbyprckuin op.ru/102528.htmi
npoueccos B XUMUYECKON FOCWJ,apCTBeHHbIVI 2017
TEXHOJ10Inn, He(*)TeXVIMVIVI n yHuBepcuTeT
GroTexHonorum NPOMBbILUSIEHHBIX
TEXHONOIMM N gn3anHa
Pam3saesa J1. I1., MpoekTupoBaHue http://publish.sutd.ru/
Barpos /. B., BnacoB |npou3BOACTBEHHbLIX CUCTEM ) tp_ext_inf_publish.ph
M. r. 3alUnTbl OKpYXatoLwen cpeapl Cne.: Crierymta 2015 p?id=2491

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1. 3BC «IPRbooks», http://www.iprbookshop.ru
2. 3BC «CN6rynTa», http://publish.sutd.ru

6.3 Nepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpamMmmHoro oéecne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOAMMOW ANA OCYLIeCTBNIEHNA obpa3oBaTeNnbLHOro
npouecca no gucumniunHe

JlTabopaTopHble cTeHabl

. McnblTaHne umknoHa.

. N3yyeHune paboTtbl unbTpa.

. OuncTka CTOYHbIX BOA OT HedpTenpoayKToB.

. PeareHTHbIN MeTO4 OYUCTKM CTOUHbIX BOA.

. 3yueHune paboTbl ynbTpadmnbTpaLmnoHHOro annapara.

. 3yueHune poTokaTanMTn4ecKoro OKUCNEHMs CTOUHbIX BO,.
. 3yueHune akcnpecc aHanu3a aHMOHOB U KaTUOHOB B BOAe

NOoO OB WN =

Ayautopus OcHalleHne

MynbTumeguinHoe obopyaoBaHue, KOMMbIOTEPHAs TEXHMKE C BO3MOXHOCTbLIO MOAKIMYEHNUS K
KomMnbloTepHbIN knace | ceTn «MHTepHeT» n obecneveHrem fOCTyna B 3NEKTPOHHY0 MH(OPMaLMOHHO-
obpa3soBaTenbHy0 cpeay

MynbTumeguiiHoe o6opyaoBaHue, cneumannanpoBaHHas Mebenb, Aocka
JNlekynoHHas Y Py, P

ayautopust

CneuuanuamposaHHasa mebenb, gocka
YyebHas ayautopust
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