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1 BBEOEHUE K PABOYEW NMPOrPAMME AUCLUUNIIUHBI

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:

Xumms

Matematuka

®usunka

MeTponorus n ctaHgapTusaums

OcHoBbI OXpaHbl Tpyaa
Meauko-6ronornyeckme ocHoBbl 6e3onacHoCTH

2 KOMMETEHUWU OBYYAIOWEINocCsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlMK-1: CnocobeH yunTbiBaTb COBPeMEHHbIe TeHAEHLUN Pa3BUTUA TEXHUKMU U TEXHONOrMn B obnactu rtexHoccepHomn
6e30nacHOCTU, U3MEPUTENBLHOW U BbIYMCIIUTENBHON TEXHUKN, MH(OPMaLIMOHHBLIX TEXHONOTUIM NPU pelueHumn
TUNOBLIX 3aAa4 B obnacty npodeccMoHanbHOW AeATENbHOCTU, CBA3aHHOW C 3alMTON OKpYXKatoLen cpeabl U
obecneyeHMeM 6e30NacHOCTU YerNoOBeKa;

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

YmeTb: — 060CHOBaHHO BbIGUpaTh CTPYKTYPY TEXHOMOrMYECKOW CXeMbl O4YUCTKW BOAHBIX Cpef Wi Bo3fyxa paboyen 30HbI 1
TUNoBoe obopyAoBaHWe AN peanu3auuy npouecca; UCnonb3oBaTb UHPOPMALMOHHbBIE TEXHOMOMMM noucka MHdopmaummn o
HannyyLwmnx JOCTynHbIX TexHonormsax (HAT).

Bnapetb: — HaBblkamu pacyeTa TexXHOJIOrM4YeCKnXx cxemMm OYUCTKM BOOHbLIX cpen unn Bo3ayxa pa6oqe|7| 30Hbl, B 4YaCTHOCTU
acnmpaunoHHbIX YCTAaHOBOK A4 OMUCTKK BO3gyXa pa6oqel7| 30HblI.

OlK-3: CnocobeH ocylecTBNATbL NPO(ecCUoHanbLHy AeATeNIbHOCTb C Y4eTOM rocyfapCTBeHHbIX Tpe6oBaHMA B
obnacTtu obecneyeHms 6e3onacHoOCTM.

3HaTb: — OENCTBYIOLWME HOPMATMBbI COAEPXKAHUSA 3arps3HAOLWMX BewecTB B Bo3ayxe paboden 3oHbl (MOK p. 3.), cuctemy
HOPMMPOBaHMSA COPOCOB 3arpA3HAIOLLNX BELLECTB CO CTOYHBIMU BOAAMMU.

YMmeTb: — OoueHuBaTb BasoBble Bbl6pOCbI 3arpda3HAoWLnxX BewecTs, X KOHUEeHTpauumn n 0060CHOBaHHO Bbl6|/|paTb TexHosnornn
O4YUCTKN U UX annapaTtypHoe OC*)OpMJ'IeHVIe B 3@aBMCUMOCTU OT XapakTepUCTUK OYuLLLIaeMbIX NMOTOKOB.

Bnapetb: — HaBblikamu pacyeTa wu Bbl60pa KOHCTPYKTUBHbIX NapamMeTpoB annapartos, obecneynBaloLLMX LOCTKEHUE
HOPMAaTUBHbIX 3Ha4YeHUNn KOHLI,eHTpaLI,VIVI BpeHbIX BeleCTB B o4MnUlaeMbIX cpeaax.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHasa pabota

cp MHHoBaL.

MNex. Mp. | Nab. | yacw) | POPME!
(yachbt) | (wackl) [ (4ach) 3aHATUA

HaumeHoBaHWe 1 cogepxaHune pa3genos,
TEeM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

Pasgen 1. Beegenue. Llenun n 3agayu
AancumnInHel. MNMpobnemMbl co CTOYHBIMU
BOOAMN U rasoBbiMu Bbibpocamu.

Tema 1. CowicTtBa Boabl. >Kngkue Bol6pochl,
WCTOYHMKMN, OCHOBHbIE 3arpsi3HUTENMN. 1 4
CucteMbl BOOONOArOTOBKM U BOAOOYUCTKN.
CBoWicTBa CTOYHbIX BOA.

Paspgen 2. MexaHn4yeckne MeToabl OYUCTKM
CTOYHbIX BOA

Tema 2. YcpeaHuTenu n peLuéTku,
npegHasHayeHne, KOHCTPYKLUKN U NPUHLMN UX
paboTbl 1 pacyéTa.

MpakTuyeckune paboThbl.

Pacuét ycpegHutens.

PacuyéT peléTkn

Tema 3. OTCTONHUKM, NPUHLMUMN OENCTBUS,
Kknaccmdukaumsi, KOHCTPYKLUKN, OCHOBHbIE
napameTpbl, NPUHLMMN pacyéTa OTCTOMHMKOB.
MeckonoBku, HedTenosyLwkn. Cnocobbl
NoBbILLIEHMS 3 EKTUBHOCTN OTCTANBAHUS,
Koarynaumsi u rokynaums.

Tema 4. M'napoUMKNOHbI U LEHTPUAYTHK,
dunsTpoBaHune, donotaums. MNMpuHumn
OenCcTBUSA, OCHOBHbIE NapaMeTpsl,
KOHCTPYKUMM, pacyéT n nogbop annapartos
MpakTnyeckne paboThbl.

PacuyéTt rugpoumnkoHa v ueHTpudyrm

Paszpgen 3. dusmko-xummnyeckme Mmetoapl
OYMCTKM CTOYHbIX BOJ,

Tema 5. MembGpaHHbIe, peareHTHble,
ancopbuUMOHHBIE M MIOHHOOOMEHHbBIE  METOAbI
OYMCTKM BOABI.

JlabopaTopHble paboTbl. 5 6
OuncTka CTOYHBLIX BO4 METOLOM
ynbTpadunsTpaumum

OuncTka CTOYHBIX BOA peareHTHbIMM
MeToaamu

Tema 6. Katanutnyeckne, oto-
KaTanuTuyecKkne n TepMmyeckne MeToabl 6
OYMCTKM BOABI.

Pasgen 4. Buonornyeckne metoabl O4UCTKM
CTOYHbIX BOJ,

Tema 7. BBegeHne B Guonornyeckyro
OYMCTKY, OCHOBHbIE MPUHLUMbI,
npegHasHayeHne, AOCTOMHCTBA U
HeJoCTaTKu, BUAbI BUONOrMYECKO OUUCTKN.

Tema 8. AspoOHblE METOAbI OUUCTKN CTOYHbBIX
BoZ. Bbuonornyeckue npyabl, a3poTIHKK,
ovodunbTpbl. MeToabl CHUXEHMUS
cofepxaHusa coeiMHeHUn asota u goccopa.
MapameTpbl GUONOrMYECKON OUNCTKM.
MpakTnyeckue paboThbl.

PacuyéT aspoTeHka.

Pacuét buodpunstpa




Tema 9. AHaspobHas ouMcTKa CTOYHbIX BOA,.
MeTaHTeHkK, bruoras, cnocobbl ero
yNaBnNMBaHUS 1 OYMCTKU OT aMmMmaka,
Yrnekncrnoro rasa u cepoBoaopoaa.

Tema 10. bakTepunarnbHble 3arpa3HeHus, nx
TuNbl, Bped, cnocodbl 6opbbbl, MeToAbI
obe33apaxunBaHuns xXrnopom, ero
COEeANHEHMSIMU, 030HOM, MEPOKCUAOM,
ynbTpapuoneTom

Pasnen 5. TexHOnormm o4ncTKM CTOYHbLIX BOJ,
OT TOKCUYHbIX CoeANHEHNI

Tema 11. MeToabl O4YUCTKN CTOYHbIX BOA OT
CcynbraoB N MepKanTaHoOB, rasloreHoB,
HedpTenpoaykToB, EHONOB, anbaernaoB.
JlabopaTopHas paborTa.

OuucTka CTOKOB OT Macen 1 HedhTeNPOAYKTOB

Tema 12. YaaneHue TSXEnbIX MeTanmnos,
MAB, kpacuTenen, coeanHeHnn asoTa u
docdopa 13 CTOYHbIX BOA

JlabopaTopHas paborTa.

OnpepeneHne aHMOHOB B BOAONPOBOAHOM
BOJE M KaTMOHOB B CTOYHOW BoAe

Tema 13. AHanu3 cucTemMbl OYUCTKK, KaK
uenoro, Bo3BpaTHbIe NMOTOKW, MaTepuasnbHbIv
BanaHc annapaToB MexaHN4ecKkoun, PU3nKo-
XUMMYECKOW N peareHTHON o4nCTKN. Pacuyér
MaTepuanbHoro 6anaHca CUCTEMbI B LLENOM,
€ro porib, OCHOBHbIE METOAbI pacyéETa.

Pasgen 6. MexaHnyeckas o4yncTka Bo3gyxa

HU

Tema 14. Mpobnembl € 3arpssHeHVEM
aTMocdepbl, UCTOYHUKN, TUMbI U
3arpsasHsaLwmne Belectsa. 3anblfiéHHbIN
BO34yX, NapameTpbl, 3aKOHOMEPHOCTH
ocefaHus Yactul. AcnnpaumnoHHble
YCTaHOBKM, MblfieBblE€ KAMEpPbI U MblNeBbIe
MELLIKW.

Tema 15. LINKNOHbI U BUXpEBLIE KAMeEpbI,
PUNbTPbI U 3NEKTPOULTPLI, MPUHLIMNBI
OencTeusi, 0CODEHHOCTU, KOHCTPYKLNN,
napameTpbl, TPUHLUMMbI pacyéTa.
MpakTuyeckune paboThbl.

PacuéT uumknoHa.

Pasgen 7. Mokpoe nblneynasnnBaHve

Tema 16. OCHOBHbIE NPUHLMMBI, LOCTOMHCTBA
W HeoCTaTKM NO CPaBHEHUIO C CyXUMM
mMeTogamu. [onble rasonpombiBaTenMy,
opoLlaeMble LIMKNOHbI C BOASIHOW MNEHKON,
NeHHbIE MbINeynoBUTENMN.

MpakTnyeckme paboThbl.

PacuéT nonoro kanensHOro ckpyobepa.

Tema 17. YgapHO-UHEPLUMOHHbIE
nblneynoBuTenu, ckpyooepsl BeHTypw,
NPUHLUMN OEACTBUS, 0COBEHHOCTH,
KOHCTPYKLMMW, NapameTphbl, MPUHLAMNbI
pac4yéTa.

MpakTnyeckue paboTsbl.

Pacuét neineynosutens NBM.

Pacuét ckpybbepa BeHTypw.

Pasgen 8. OuucTka Bo3gyxa oT
pPacTBOPEHHLIX NpUMecen

HU




Tema 18. Nazoo06pa3sHbie 3arpA3HMTENN,
TUNbI, BeLlecTBa, 0COBEHHOCTU PasfnYHbIX
NPOU3BOACTB, 3HEPreTHKN, TPAHCMOPTa, 1 8
XUMUYECKUX NPeanpuUaTUiA, FOPOLACKOro U
CENbCKOro X03sncTea

Tema 19. AGcopbumMoHHasa ouncTka. dPunsmko-
XUMUYeCcKne 3aKoHOMepHOCTU abcopbumn.
KoHCTpyKLMM MaccooBMEeHHbIX annapaTos,
NPUHLUMMNbI X pacyéTa

Tema 20. AgcopOumoHHas oumncTtka. Pusnko-
XUMMYECKNE MPUHLNNMBLI, aacopbeHTbl, Nx
CBOWCTBA, KOHCTPYKLMM annapaToB 1 MeToabl
ux pacyérta

Tema 21. Tepmuyeckue n KatanutTnyeckme
MEeTOoAbl O4YMCTKU. PUBNKO-XMMUMYECKUNE
MPVHLUMMbI, KOHCTPYKLMKW annapaTos U
MeTodbl NX pacyéTta

Pasgen 9. TexHonornm o4ncTkn ra3oBbix
BbIGPOCOB OT PACTBOPUMBIX NPUMECEN

Tema 22. MeTtogbl yaaneHus okcuaos asoTa,
cepocogepxallnmx COeANHEHNIA, ranoreHoB 13
rasoBbiX BbIOPOCOB.

MpakTnyeckne paboThbl.

PacuéTt Tapenbyaton abcopbLmoHHON
KOJTOHHBbI

Tema 23. OuncTka OTXOASALWMNX ra3oB OT
NeTy4Mx OpraHNYeCcKUX CoOeaUHEHN,
HedpTenpoaykToB, EHONOB, KPE30JIOB,
anbaernaoBs, KUCMOT, CMPTOB, KETOHOB.
MpakTnyeckne paboThbl.

PacuéTt agcopbepa HeNnoaBMXHOrO Crosi.
PacuéTt peakTopa KaTanmMTU4eCcKkom O4MUCTKM
BO34yXxa.

UTtoro B cemecTpe (Ha kypce ansa 3A0) 4 8 4 146

KOHCYJ'IbTaLI,I/IVI M NMPpOMEeXyTo4YHad aTtrectauuad

(OksameH, Kypcosas paboTa) 4,5 13,5

Bcero koHTakTHasa pa6ota n CP no

JUCLMMNIIHE 20,5 159,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3apaum KypcoBoW paboThl (MpoeKTa): 3aknioyaTcs B pa3BUTMM HaBblka Bbibopa MeToa O4nCTKY
CTOY4HbIX BOAO U BbI6DOCOB N TeXHonorn4yeckoro O60py,D,OBaHI/IF| Ona ocyLecTBeleHuda npouecca. 3OTn HaBbIKN HeOGXO,EI,VIMbI B
npeqcm;m.gel?l I'IpaKTI/ILIeCKOVI AeAaTenbHOCTU NO cneunanbHOCTU.

OcHoBHOW 3aa4el KypCOBOIro NPOEKTUPOBaHUS ABNAETCS YriybneHve 1 3akpenneHue 3HaHUi No TEOPETUYECKON 1
NpakTUYEeCKoM YacTaM Kypca « TeXHMKa U TEXHOMOrMs OYUCTKM ra3oBbIX 1 BOAHBIX cpea» U 6onee rmyboKkoMy OCMbICIIEHUIO
CBeleHWIN, NOMyYeHHbIX Ha YYeOHbIX NPaKTUKax.

4.2 TemaTuka KypcoBoM pa6oThbl (NpoekTa): Pacuét hnsnko-XmMmny4eckomn CUCTeMbI OYUCTKM CTOYHBIX BOA OT
3arpsA3HEHNN.

Pacuét Buonormyeckoi asapobHON CUCTEMbBI OUYUCTKM CTOYHBIX BOA OT 3arpsi3HEHUI.

Pacuét Buonormyeckoi aHaspobHON CUCTEMbI OYUCTKU CTOUHBIX BOA OT 3arpsi3HEHUIA.

PacuyéTt ycTaHOBKM OYMCTKM OTXOASALLErO BO34yXa OT Mbifu.

Pacuyét agcopbumMOHHON CUCTEMbI OYMCTKM BO3ayXa.

PacuéTt abcopOLNOHHO CUCTEMBI O4YMCTKIN BO3AYXa.

PacuyéT katanuTtnyeckon cuctembl OYMCTKM BO3ayXa.

4.3 Tpe6oBaHUs K BbINOJIHEHUIO U NpeACcTaBlIeHUIO pe3yNnbTaTOB KypcoBOM paboTbl (MpoekTa):

PaboTta BbINOMHSAETCH CaMOCTOSITENbBHO, C UCMOMb30BaHMEM MaTepuanoB MO KypCOBOMY NMPOEKTUPOBAHUIO, AAHHBIX,
NoMyYeHHbIX B Xo4e NpOn3BOACTBEHHON MPaKTUKK.

PesynbTaTthl NpeacTaBnsalnTCcA B BUAE PACHETHO-MOACHUTENbHON 3anuckn obbemoMm 20-25 cTpaHuu, coaepxaiien
cnepywowme obsA3aTernbHble 3MEeMEHTbl: BBeAEeHWe, OnucaHue YCTaHOBKM, TEXHOMOIMMYECKMN pacyeT YCTaHOBKW, CMMUCOK
MCMONb30BaHHbIX UCTOYHMKOB. Pabota odopmnsetrcas B cootBetctBuM ¢ [OCT 7.32-2017 «OT4yeT O Hay4Ho-
uccrnegoBaTenbCcKon paboTer.



5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepmMeB U CUCTEMbl OLleHUBAHUSA pe3ynbTaToB 00y4yeHUs
5.1.1 NMokasaTtenu oueHUBaHUA

HanmeHoBaHWe oLeHOYHOro
cpenctea

Koa

MokasaTtenu oueHnBaHUA pe3ynbTaToB o6yquV|$|
KoMneTeHumnn

dopmynupyeT TEOPETMHECKNE NOSIOKEHNS, NEXallne B OCHOBE METOA0B
OYMCTKM ra3oBbIX U BOOHbLIX cpes, ONMCbIBAaeT CXeMbl YCTAHOBOK
OYUCTKM, NPUHLMNBI UX paboTbl, 0COBEHHOCTU, JOCTOMHCTBA U
HepocTaTKu.

[lnsa 3agaHHOro NpegnpusiTUs, rOPOACKOro N CEeNbCKOro X03sIMCTBa U
TMNa CTOYHbIX BOA WM ra3oBbIX BbIOPOCOB COCTaBNSAET
TEXHOJOrMYECKyl0 CXEMY OYUCTKU, ODOCHOBLIBAET CBOW BLIOOP,
MCMonb3ys NUTepaTypy, NOUCKOBbIE CUCTEMbBI MHTEPHET U AaHHblE O
HaWMyYLUNX OOCTYMHbIX TEXHOMOIUSIX.

[lns gaHHOM TEXHONMOIrMYECKOM CXEMbI M NapameTpax BbIGpOCOB U
cbpoCcoB paccunTbiBaeT pa3mepbl U peXnMbl paboTbl OCHOBHbIX Y3/10B
CXEMbl.

Bonpockl 4ns ycTtHoro
cobecenoBaHus
OrK-1
MpaKkTUKo-opueHTUpOBaHHbIE
3agaHus

OnuvcbiBaeT AeNCTBYOLME HOPMATVBbLI COAEPXKaHNS 3arpsi3HEHU B
BO3JYyX€E U CTOYHbIX BOAX, NEPEYNCHISIET OCHOBHbIE NapamMeTpbl -
npeaensHO AoNYCTUMbIE KOHLEHTPaLMU U UX HOPMUPOBaHHbIE TUMbI,
npeaenbHoO AonyCcTUMbIE BbIBPOCHI, BDEMEHHO COrNacoBaHHbIe
BbIGPOCHI.

Mo 3agaHHOMY NpeanpuAaTUO, KONMYECTBY BbipabaTbiBaeMow
NpoAyKuUMW, HOpMaM BbIAENEHUS 3arPA3HSIOLLMX BELLECTB, KONMYECTBY
3arpsA3HEHHONM BOAbl M BO34yXa pacCcynTbiBaeT BanoBbIn BbIGPOC
Ka)K[oro 3arpsi3HUTENs U UX KOHLIEHTPaLMIo, BbIOMpaeT TEXHOMNOIUIO U
CUCTEMY OYMCTKN, OOOCHOBBIBAET CAENaHHbIN BbIOOP C Y4ETOM
TEXHOMNOTMYECKNX, IKONOrMYECKUX N IKOHOMUYECKUX YCITOBUIA 1
OorpaHuyeHun.

[lnsa 3agaHHON cucTembl BbIBPOCOB M COPOCOB, NX KONMYECTBY, COCTaBY
W NPeasIoXKEHHOM CUCTEME OYMCTKM pacCYMTbIBAET pa3mepbl U PEXUMbI
paboTbl annapaToB Heobxogumble ansa obecneyeHms TpeboBaHU k
KauyecTBY OYUCTKM.

Bonpocbl gnst ycTHOro
cobecepnoBaHus
OrK-3
MpakTnko-opMeHTUpPOBaHHbIE
3agaHus

5.1.2 Cuctema n KpuTEpPUN OLEHUBAHUSA

KpuTepun oLeHMBaHUA CHOPMMPOBAHHOCTU KOMNETEHLIMIA

LLlkana oueHnBaHus
YcTHoe cobecenoBaHme MncbmeHHas paboTta

ObyuaroLwmimnca BCeCTOPOHHE 1 rryboko
paspaboTan TeMy Ha OCHOBE LUMPOKOrO Kpyra
WCTOYHMKOB TEXHUYECKOW NUTepaTypbl
HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLMM,
NPOSIBUIT CAMOCTOSATENbHOCTL, NpeacTaBun
npaBurbHbIE PacYEThl U BbIBOAbI, MPUMEHNN
pa3HoobpasHble MeTOAbl peLleHns, B TOM Yucre
CBEpX OroBOPEHHbIX B 3afaHnu; HeT
CYLLECTBEHHbIX HELOCTaTKOB B NOSICHUTENLHON
3anucke (rpadpmyeckon YyacTn n cTune
N3NOXEHWSA), NPU 3aLuTe KypcoBow paboTbl He
JonylLLeHbl NOrPeLIHOCTM B MHTEpNpEeTaLmm
NOAXOAa K peLleHuIo 3afa4m 1 pesynsTaToB

MonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYOLLMIA rNyboKoe NOHMMaHue
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaeMon obnactu. Kputndeckui,
OpUrMHarnbeHbIN NOAX04 K MaTepuany.
KauyecTBO UCMONHEHUSI BCEX 3NEMEHTOB
3a4aHus MONHOCTLI0 COOTBETCTBYET BCEM
TpeboBaHuAM.

5 (oTnun4HO)

O6yyatowmiics B NONIHOM 06 beMe BbINOSHUM
3aJaHuve Ha KypcoByto paboTy, NposiBun
CaMOCTOSITENbHOCTb, NPEACTaBU NPaBUbHbIE
pacyeTbl 1 BbIBOAbI;, HET CYLLECTBEHHbIX
HeAoCTaTKOB B MOSICHUTENBHOM 3anucke
(rpadonyeckort YacTu 1 CTUNE U3NOXEHUs), Npu
3aLLUMTe KypCOBOro NpoekTa AoMNyLEeHbI
HebornbLUMe NOrpeLLHOCTM B MHTEPNPEeTaL MK
NMOAXOAA K peLLeHnIo 3a4a4um 1 pesynbTaToB.
Obyyatowmiica B NonHOM 06beme BbINOMHWI
3agaHuve Ha KypcoByto paboTy, nposiBun
CaMOCTOSITENbHOCTb, NPEACTaBU NPaBUibHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HEeAOCTaTKOB B MOSICHUTENBHOM 3anuncke
(rpadbmnueckon yacTn u cTUNe N3MNoXeHus), Npu

OTBeT NOJSIHbINA, OCHOBAaHHbIN Ha
npopaboTke Bcex 06a3aTenbHbIX
NCTOYHUKOB nHopmauuun. MNMogxoa k
MaTepuany OTBETCTBEHHbIW, HO
cTaHaapTHbIW. MpucyTcTBYIOT HeGonbLUne
npo6enbl B 3HAHUSAX UMW HECYLLeCTBEHHbIE
OLLMBKN.

MHauBmayanbHoe 3agaHue BbIMONHEHO B
AoCTaTo4HOM 06beme, HO orpaHnYnBaeTCs
TONBbKO OCHOBHLIMU NOAXO4aMU.

PaboTa BbINnONMHEHa B COOTBETCTBUM C
3agaHvem. Nmetotcs oTaenbHble
HecyLLeCTBEHHbIE OLIMBKM nnu
OTCTYNNeHUs oT Npasun oPopMIeHns

4 (xopoLwuo)




paboTbl.

3aluTe KypcoBoro npoekrta aonyLieHbl
HebonbLne NnorpewHoCT B UHTEpnpeTauun
noaxoada K pelleHuto 3agaydn n pe3ynbtaTos,
aonyuleHbl HapyLlleHna nnu He6pe)KHOCTb B
Od)OpMJ'IeHVIVI NOSICHUTENbHOW 3anncKn

3 (yooBneTBOpuUTENbHO)

OTBET BOCNPOU3BOAUT B OCHOBHOM TOJbKO
NEKLMOHHbIe MaTepuarsbl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHA40BaHHOW NuTepaTypoun.
[leMoHCTpMpyeT NOHMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npobenbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM,
He3HaHue (NyTaHuua) BaXHbIX TEPMUHOB..
3apaHve BbINOMHEHO NOMHOCTLIO, HO B
paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
OLIMBKM, NMBO Ka4ecTBO MNpeacTaBreHus
paboTbl H13KoE.

Obyuvatowmiica B Lenom BbINOMHUA 3a4aHne
KypcoBoOW paboTbl, HO NPOSBUIT HEAOCTATOUHYHO
CaMOCTOSITENBHOCTL, 1 NoTpeboBanack
CYyLLIECTBEHHAasi NOMOLLb NpenogaBaTtens; HeT
CYLLECTBEHHbIX HELOCTATKOB B NMOSICHUTENBHON
3anucke (rpadpumyeckon yactm n cTmne
N3MN0OXeEHWUS).

OOyuarowmiics B LeNOM BbINOMHUN 3a4aHne
KypcoBoOW paboTbl, HO NPOSBUIT HEAOCTATOYHYIO
CaMOCTOSITENBHOCTL, 1 NoTpeboBanack
CyLLIECTBEHHAasi NOMOLLL Npenogasarens;
NnosiCHUTENbHas 3anucka opopmMreHa
HebpexHo.

2 (HeyooBneTBOpPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLy aKk3aMeHaTopa. HeaHaHue
3HauYUTENbHOW YacTy NPUHLMIMATBHO
Ba)KHbIX 3/1IEMEHTOB ANCLMMIINH.
HenoHnmaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTth X0Ts Obl
oTAesbHble KOHUENMUUU OUCUUMNINHDI.
CogaepxaHue paboTbl NOMHOCTLIO He
COOTBETCTBYET 3aaHUI0.

O6yyatowmmes NnpeacTaBneHa YacTuyHO
BbIMNOSTHEHHAs KypCOBYIO paboTy.
O6yyatowmmMes NnpeacTaBneHa YacTuydHO
BbIMNOSTHEHHAs KypPCOBYLO paboTy, Npu 3TOM
nmetoTcs rpyoble OLWMOKM, CBUAETENLCTBYOLINE
O HENOHMMaHWKM CTYOEHTOM pa3pabaTbiBaeMon
UM TEeMbI.

3apaHune KypcoBov paboTbl HE BbIMOMHEHO,
NnosiCHUTenNbHas 3anucka He npeacTaBneHa

5.2 TunoBble KOHTPOIbHbIE 3aaHNA MU UHbIE MaTepuarnbl, Heo6xoAnMbIe ANsi OLLeHKU 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynNnpoBKM BONPOCOB
Kypc 4
1 IOucnepcHbli cocTae nbinn. OcTaTok U Nnpoxoa,.
2 dyHKUUKM pacnpedeneHusa n  NNOTHOCTU pacnpeeneHus YacTuy no pasmepam
3 AcnupaunoHHble YCTaHOBKU. VIHEPLIMOHHbIE NbIfeynoBUTENN
4 YCTPOWCTBO U MPUHLIMN AENCTBUSA LLIEHTPOOEXKHBIX NblNeynoBuTenen
5 TkaHeBble UNBTPLI B CUCTEMAX ra3004MUCTKN.
6 YCTpPONCTBO M NpUHLMN OeNCTBUS Ckpy©bepoB.
7 OuunTKa ras3oB B 3neKTPUYECKOM nomne. YCTPONCTBO NPUHLIMN AENCTBUSA aneKkTpodunsTpa
8 CxeMbl NPOMBbILLMIEHHbIX YCTAHOBOK OYMCTKM ra3oB OT TBePAbIX U XUOKMX YacTul,.
9 Bopna v ee cpumsmyeckme xapakTepucTukn. ['pynnbl CTOYHbLIX BOA.
10 PelwleTkn, nx Buabl 1 Ha3Ha4YeHme.
11 MeckonoBku, NX yCTPONCTBO N Ha3Ha4YeHune
12 CmecuTenu, nx HasHa4yeHne 1 UCrNornb3oBaHNe B CXeMax OYUCTKM CTOYHbIX BOS,.
13 "Opu3oHTanbHbIE M BEPTUKANbHbIE OTCTOMHUKW, X HA3HAYeHne U NpUMeHeHne
14 Makpo- ” MMKpocuTa B cUCTEMaX BOOOOYUCTKM
15 M'aopounknoHsbl. MNpUMeHeHMEe B cUCTEMAX OYUCTKU MPOMBILLNIEHHBIX COPOCOB.
16 BapomembpaHHble MeTOAbI OYUCTKU NMPUPOAHBIX U CTOYHbIX BOA.
17 YcpegHuTenu, nx ycTpomcTBO M Ha3HayeHne
18 LleHTpundyrun, nx ycTporucTBo 1 HasHayeHue
19 Apcopbuusa. MexaHuam npouecca. NMpomblilneHHble aacopbeHThbI.
20 Ctagum npouecca agcopbumun. Jecopbuus. Pacxon Tennotbl. KoHCTpykumm agcopbepos.
21 MpumeHeHne agcopbummn ANa OYUCTKM NPOMBILLTIEHHBIX BbIGPOCOB.
22 Abcopbuuns. dusmdeckas abcopbumns. TpebosaHusa k abcopbeHTam. Jecopbums
23 Abcopbuus, cConpoBOXAAIOLLAACH XMMUYECKOW peakumnen. YUYET yckopeHns abcopbumn. KoHCTpyKummn n pacyét
abcopbepos.
24 KaTtanutnyeckme metoabl O4YMCTKM NPOMBILLINEHHbIX BEIOGPOCOB NpuMecen.
25 Katanusatopbl. TpeboBaHus k kaTanusatopam. KoHTakTHble annaparthbl




26 Cxembl NPOMbILLUNIEHHbLIX YCTAHOBOK O4YUCTKK ra3oB OT OKCHUAOB Cepbl, a3oTa U Apyrux CoeMHEHUN.

27 dnoTauUMoHHble MeTObl O4YUCTKN CTOYHBLIX BOA.

28 PeareHTHas n 6e3peareHTHasa cnotauum

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

30 BesHanopHas HanopHasa ¢roTauus, ee HasHaveHne 1 annapaTtypHoe odopMIeHue.

31 HanopHas dpnoTtauus, ee HasHadeHue 1 annapaTtypHoe odopMreHue.

32 OnekTpodnotaums, MexaHu3am gencTems, 0bnactb NPUMEHEHNSI.

33 dnoTtaunsa Yepes NopucTble NIIAcTUHbI U ee annapaTtypHoe odopMIeHNE.

34 YnbTpadunsTpaumsa n anekTpoamanms.

35 A3pOBHbIN MeTOA BUOXMMMYECKOTO OKMCIIEHUSA OPraHNYECKMX 3arpsa3HEHNIA CTOYHbIX BOA.

BuoueHos akTuBHO una. MexaHnam OMOXMMNYECKON OUYUCTKU CTOYHBIX BoA. noBbI MHOEKC, OMOXUMUYECKNI
nokasarternb.

36

37 Buonornyeckas nnexka, ee MVIKpO6VIOJ'IOI'VI‘-IeCKVIl7I CoCTaB

38 MexaHn3m BMOXMMNYECKOTO OKUCTTEHUS. (DepMeHTbI, X Ha3Ha4eHune.

39 Mpouecchl HUTPUDUKALIUN U AeHUTPUDUKALUM NPU BUOXMMUYECKOM OKUCTIEHUI OPraHUYECKUX 3arpsi3HEHU.

40 YpaneHue asota u poccopa B asapoTeHKax.

41 ASpOTeHKVI — CMeCUuTesn, ado0poTeHKN — BbITECHUTENN, X yCTpOVICTBO N Ha3Ha4veHune

42 Mons ounbTpaumu, Nonst OPOLLEHNUS], UX YCTPOWCTBO M Ha3Ha4YeHue.

43 Buonornyeckne npyAabl B TEXHOJNTOMNMYEeCKNX cxemMmax gOOYUCTKM CTOYHbIX BO4

44 Buonoruyeckve punbTpbl, X YCTPOMUCTBO M Ha3HaYeHue.

45 AHaGpO6HbIl7I MeToq GUOXMMMNYECKOTO OKUCIEHNS OpraHn4yeckunx SaFDHSHeHMVI CTOYHbIX BOA.

46 AnnapaTbl, paboTarLme B aHa3pOOHbIX YCNOBUSIX, UX MECTO B TEXHOJOMMYECKON CXEME OYUCTKM CTOYHbIX BOA.

47 CxeMbl 04MCTKN BbITOBBIX U NPOMbILWNEHHbIX CTOKOB OT cepocoepxallinx COeAVHEHUN.

48 MeTogpb! O6e3Bpe>KVIBaHVIF| CTOKOB “ Bbl6pOCOB OT OKCMAOoB a3oTa.

49 Cnocobbl yaaneHus n3 CTOYHbIX BOA, a3oTa 1 docgopa.

50 TexHONornyeckne cxemMbl O4YMCTKN BEHTUNALMOHHbBIX Bbl6pOCOB M CTOYHbIX BO4 OT OpraHn4eckmnx BeLlecTB.

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

51 o
coeguHeHnn pasnnyHbiMn MeTogamMu

52 Bbl60p annapaTtoB U KOMMOHOBKU TEXHONOIMYEeCKMX CXeM AnAa yaaneHue TaXenblX MeTannoB U3 CTOYHbIX BOO

53 MeToabl 06e33apakuBaHNs CTOYHbIX BOA M UX TEXHOMOrMYecKas oLeHka

5.2.2 TunoBble TeCTOBbIE 3aA4aHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHNA (3agayu, Kerchbl)

1. Yepes apcopbep neprogudeckoro aerictans npoxogut 5000 m3 Bosayxa, cogepxawero 10 r/m3 aueToHa.
KoHueHTpauus aueToHa Ha Bbixoge u3 agcopbepa

0,3 r/m3. AKTUBHOCTb akTMBHOrO yrns 5 %, avameTtp agcopbepa 2 M. Onpegennutb BbICOTY CMNOS aKTUBHOTO YIS,

2. PaccuutaTb kKoahumumneHT macconepenadn ansa rasoson Ky uxkuagkom Kx  ¢as, ecnu koappuumeHT
MaccooTAaum ang razoson gasbl By= 2,2 kmonb/mM34, a Ansa xugkon gasel Bx = 0,0197 kMonb/M24 MM PT.CT. KOHCTaHTa
¢aszoBoro pasHoBecua m =29.

3. OnpepennTb CpegHUin CYyTOUHbIN pacxop ObITOBbIX CTOKOB AN ropoda ¢ HaceneHvem 220 000 yenosek,
pacnonoxeHHoro B cpeaHen nonoce Poccuun. KoasdhdurumeHTbl HepaBHOMEPHOCTU MPUTOKA CTOYHbIX BOA: CYyTOYHbIN  1,1;
obwmn 1,25,

4. Pacxog Boabl B peke -15 m3/c,kOHLUEHTpaumsi B3BELLEHHbIX YacTuL, B peyHon Boae - 5 r/m3. CTouHble BOAbI C
pacxogom 0,3 m3/C C KOHUEHTpaUMEN B3BELLUEHHbIX YaCTuL

200 Mr/n noctynawT Ha OYUCTHYIO cTaHumo. Onpegenutb NpegensHO 4OoNyCTUMOe coAepKaHne B3BELUEHHbIX
YacTuy, B cnyckaeMbiX CTOMHbBIX BOAaX, ecnun cteneHb cmewenus 0,75, a gonyctumoe yBenuyeHme cogepXaHus
B3BeLUeHHbIX YacTul, ans atoro sogoema 0,25 r/m3.

5. OnpegennTb NPMPOCT una B a3poTeHke npu BennynHe BINKnonH noctynatowen ctouHom Bogsl La = 170 mr/n
M KOHLUEHTpauumn B3BELLEHHbIX YacTmy b = 150 mr/n




5.3 MeToaunyeckue matepuarnbl, onpegensitolye npoueaypbl oLleHUBaHUA 3HaHUW, YMeHUW, BNaaeHU (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4yHoln aTrectaumMm U NopsAoK NUKBUAALMM aKaAeMU4yeckomn
3a0MKEeHHOCTH

MpoBegeHe NpomexyTo4HON aTTecTaummn pernameHTMpoBaHo fnokanbHbIM HOpMaTUBHbIM aktom CI6ryrTa
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

YcnelHasa cgaya nabopaTtopHOro npakTukyma

Cpava 1 3awuTta KypcoBow paboTbl.

5.3.2 ®opma npoBeaeHUs1 MPOMEXYTOUYHOM aTTecTauuMm No gUCUMNIIMHe

YcTHas + MucbmeHHas MHas

KOMI'IblOTepHOB TecTnpoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No QUCUUNINHe

6. YHEBHO-METOAWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHas nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | [oa nspaHnsa | Ccbinka
6.1.1 OcHOoBHas y4yebOHasa nuTepartypa
BeTowkuH, A. T. UHxeHepHas 3awmTa . http://www.iprbooksh
aTtmocdepbl OT BPeaHbIX MOV?KBa' VIHdpa- 2019 op.ru/86588.html
BbIGpOCOB HAKEHEPNA
Butkosckas, P. ®., TexHuka n TexHonorna CaHkr-NeTepbypr: CaHkT- http://www.iprbooksh
Metpos, A. H. 3aLUNUTbI OKpYXXatoLLen MeTepByprekuii op.ru/102567.html
cpeabl. buonornyeckas rocyaapCTBEHHbIN 2018
OYUCTKa CTOYHbIX BOL yHUBEpcUTeT
NPOMbILLUIEHHbIX
TEXHONOrMN 1 gusanHa
lNyokos, A. T. MexaHnyeckasi ouncTka Mockea, Bonoraa: MHdpa 2019 http://www.iprbooksh
CTOYHbIX BOL, -Unxenepus 0p.ru/86601.html
BeTowkuH, A. T. MHxeHepHas 3awmTta . http://www.iprbooksh
rmgpocdepbl oT cbpocoB MOMCKBa' ViHcppa- 2019 op.ru/86589.html
CTOYHbIX BOA, HKEHepnsi
BeTowkuH, A. T. OCHOBBI MHXEHEPHOM Mockea, Bororga: WHdpa http://www.iprbooksh
3alnThl OKpYyXatoLwen cpeqbl “VrbkeHepUs 2019 0p.ru/86614.html
6.1.2 [lononHuTenbHasa yyebHas nutepatypa
Manoe B. I., BycbirnH | UHxeHepHas 3awmTa http://publish.sutd.ru/
H. 1O. OKpY>KatoLLen cpeabl Cno.: creryntg 2014 tp_ext_inf_publish.ph
p?id=2049
Ctpenkos, A. K., Pac4yeT 1 npoekTnpoBaHune Camapa: Camapckuin http://www.iprbooksh
MpngHesa, M. A., KaHanmM3aumoHHbIX OYUCTHbIX rocyaapCTBEHHbIN 2016 op.ru/62893.html
Habok, T. 1O., COOPYXEHUN TEXHUYECKUN 1
OpemuHa, 3. B. yHuBepcuteT, 96C ACB
Ctpenkos, A. K., OxpaHa okpyxatoLen cpeapl Camapa: Camapckuii http://www.iprbooksh
Tennbix, C. 1O. 1 aKonorms rmgpocaepsl rocyJapCTBEHHbI op.ru/20495.html
apXUTEKTYPHO- 2013
CTPOUTENBHLIN
yHuBepcuteT, 96C ACB
BeTowkuH, A. T. TexHuKa 1 TexXHonorns http://www.iprbooksh
obpalleHuns ¢ oTxogamm ) op.ru/78237.html
XN3HeaesaTenbHocTu. YacTb MOMCKBa' Vindppa- 2019
1. CuctemHoe obpalleHue ¢ Henepus
oTxogamu
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 BbIOpoOCoB 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 XUMUYECKOMN FOCWJ,apCTBeHHbIVI 2017
TEXHOJ10Inn, He(bTeXVIMVIVI 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 OnncaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXoAMMOW ANA ocyllecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumniunHe

JlTabopaTopHble cTeHabl

. McnblTaHne umknoHa.

. N3yyeHune paboTtbl unbTpa.

. OuncTka CTOYHbIX BOA OT HedpTenpoayKToB.

. PeareHTHbIN MeTo4 OYUCTKM CTOYHbIX BOA.

. 3yueHune paboTbl ynbTpadmnbTpaLmnoHHOro annapara.

. 3yueHune poTokaTanMTnyeckoro OKUCNEeHMs CTOUHbIX BOA,.
. 3yueHune akcnpecc aHanu3a aHMOHOB U KaTUOHOB B BOAe

NOoO O WN -

Ayautopus OcHalleHne

MynbTumeguinHoe o6opyaoBaHUE, KOMMBIOTEPHAS TEXHMKA C BO3MOXHOCTbLIO NMOAKIOYEHUS K
KomnbloTepHbIN knace | ceTn «MHTepHeT» n obecneveHnem AOCTyna B 3NEKTPOHHY0 MHPOPMALIMOHHO-
obpa3soBaTenbHy0 cpeay

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

ayautopust

CneuuanuamposaHHasa mebenb, gocka
YyebHas ayautopust
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