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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:

OO6yuvatowmincsa AomKeH 3HaTb OCHOBbI MaTeMaTUKK, U3NKN, XUMUK, PUNYECKON XUMUW, SKONOTUK, BpegHoe
BO34ENCTBME XMMUYECKNX BELLECTB, TEXHUKY BOLOOYUCTKU U BOOOMNOLTOTOBKA

TeopequeCKme OCHOBbI 3HEpro- n pecypcoc6eperarou4mx npoueccos

2 KOMMETEHUWU OBYYAIOWEINocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHBI

MK-1: CnocobeH onpeaensiTb TeXHONOrM4Yeckne peLeHns, cnoco6CcTByOWMEe MUHUMU3aUMK U (Mnu)
npeaoTBpaLLEeHUI0 HeraTUBHOrO BO3AEMNCTBUA Ha OKpYXXatoLLyto cpeay

3HaTb: - OCHOBHbIE TEXHOOMMYecKue cpeacTtBa M TEXHOJIOIMKN, HanpaBlieHHble Ha CHUWXXeHWe aHTPOMNMoreHHoro BO34ENCTBUA Ha
OKpYyXakLyto cpeny; OCHOBHbIE NPUHLNNbI Bbl60pa 1 060CHOBaHNS TEXHOJTOTMYECKNX CXEM.

YMeTb: - Npon3BOANTb BbIGOP U TEXHUKOT3KOHOMUYECKYHO OLIEHKY TEXHONMOrMYECKMX pPEeLLEeHNI N0 04nCTKe U 06e3BpeXMBaHMUS
BbIOPOCOB B aTMOCepy, CTOYHbIX BOA, NepepaboTku 0TX040B.

Bnapetb: - mMeTogMkamn aHanusa u pacyeTa annapatoB U coopymeHvuZ; mMeTogamMn NOCTaHOBKM W pelleHuna 3agad no
onpeneneHnio TexHONorn4eCknx N 3KOHOMNYEeCKNX nokasarenemn pa6OTbI YCTAHOBOK U coopy>|<eH|/||7|.

MK-2: CnocobeH pa3pabaTbiBaTb Mepbl N0 O4UCTKE MUKPOOPraHM3MaMu- eCTPYKTOpamMu NoYB, NOBEPXHOCTHbIX U
rPYHTOBbIX BOA U ra30BbIX MOTOKOB OT NPOMbILLIIEHHbIX 3arpsi3HeHUMn

3HaTb: - KOHCTPYKUMM TWUMOBLIX anmnapaToB [Afs peanu3aumMum OGUOTEXHOMOrMYeckux MpoLLeccoB C  WCMOMb3oBaHUe
MUWKPOOPraHn3MoB- [OECTPYKTOPOB, B TOM 4ucre Ans OMOonorm4yeckom OYMCTKM CTOYHbIX BOA, rasoBbIX BbIOPOCOB B
ornodmnbTpax un Grnocopbepax, KOMNOCTUPOBAHUSI TBEPALIX OTXOL0B.

YMeTb: - Npon3BoanTb 060CHOBaHHEIN BbIOOP 060pyAoBaHUSA AN GUONOrMYECKO OYUCTKU CTOUHBIX BOA, ra3oBbiX BbIOPOCOB
OT NPOMBILLNEHHbIX 3arpsi3HEHUN.

BnapeTb: - HaBblkamMu pacyeTa 06opyLoBaHUSA ANst peanu3aumm 61UonormMyeckmx NPoLEecCoB OYUCTKM CTOYHBLIX BOA U ra30BbIX
BbIGPOCOB OT NPOMBbILLMIEHHbIX 3arpPsi3HEHUI

MK-4: CnocobeH BLINONHATb paﬁOTbl no MogepHusauun n copepLieHCTBOBaAHUIO TeEXHOJNTOrM4YeCKUX npoueccoB
OYNCTKM ra3oBbiX Bbl6pOCOB, CTOYHbIX BOA U OﬁpaGOTKM ocagKoB

3HaTb: - OCHOBHbIE TEXHONOIMMYECcKe CPEACTBa M TEXHOIOMMM, HanpaBreHHble Ha CHUXKEHUE aHTPOMNOreHHOro BO3AeNcTBUS Ha
OKpY>KatoLLLyH0 cpefly; OCHOBHbIE MPUHLMMbLI BbIGOpa 1 060CHOBaHUSI TEXHONOMMYECKUX CXEM.

YMeTb: - NPOM3BOANUTL BbIGOP U TEXHUKO'SKOHOMUYECKYHO OLIEHKY TEXHOMOMMYECKUX PELLEHUIA MO O4YNCTKE U 06e3BpeXMBaHUs
BbIGPOCOB B aTMocepy, CTOYHbLIX Bod, NepepaboTku OTXOA0B.

Bnapetb: - MeToaMkamn aHanusa u pacyeTa annapatoB U coopy>|<eH|/1|71; mMeTogamMn NOCTaHOBKM W pelleHuna 3adad no
onpepeneHnio TexHororn4ecknx 1 SKOHOMMYeCKnx nokasarenemn pa6OTbI YCTaHOBOK " coopy>|<eH|/||7|.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHasa paboTa

o &
55~ WHHoBaU,. dopma
HaumeHoBaHue u coaepxaHue pasaenos, =20 CP H P
TeM u ’ s 8| Nex Mp. | Jlab. dopmbl | Tekywero
y4ebHbIX 3aHATUN 22® (4achbl) _
8 27| (vacel) | (vackl) | (4ackl) 3aHATWIA | KOHTpOns

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

Tema 1. ICTOYHMKN XXMOKUX N ra30BbIX
BbIGPOCOB, KONMYECTBO, OCHOBHbIE
3arpasHuTenn, TpyaHOCTU, BO3HUKAOLLME OT
BbIbpocoB u cbpocoB. OcHOBHas
TepmuHonorus. MNoHsaTMe o cuctemax
ouncTkn. KpaTtkoe onmcaHne OCHOBHbIX 2 4
MeToA0B o4MCTkM. CBOMCTBA U MPUMEHEHMWE
BOAbl YENOBEKOM. VICTOYHUKN N OCHOBHbLIE
3arpsi3HeHMst CTOYHbLIX BOA NO Buaam 03
NPOMBILLIIEHHOCTW, S3HEPreTUKK, TPaHCMNopTa,
rOPOLACKOro N CEeNbCKOro X035ncTBa.

Tema 2. BogonoarotoBka 1 BOOOOYMCTKA.
Ctagum BOOOOYMCTKM, NokanbHble Ans uexa,
npeanpusaTus n obweropoackas. lNMpumepHble
CXeMbl BOAONOArOTOBKM, NOKanNbHOM n
00LEeropoackom CUCTEM OUYNCTKM CTOYHBIX 2 2 3 HWN
BOA.

MpakTnyeckne paboThbl.

N3yyeHne cxem 04UCTKM CTOYHOM BOAbI
onpegenéHHoro Tmna

Pasgen 2. MexaHun4eckne MeTobl OYUCTKU
CTO4HbIX BO[,

Tema 3. KonebaHusa pacxoga u
KOHLIeHTpauuu npuMecen B CTOYHbIX BoAaXx,
noyemy NPoOUCXOAAT U CO30aBaemMble 3TUM
npobnembl. YcpeaHUTenu, KOHCTPYKLMK U 1 2 2
nNpuHUMN nx paboTbl. Pacyét ycpegHuTenen.
MpakTuyeckue paboThbl.

Pacuét ycpegHutens.

Tema 4. pybasa mexaHu4eckas o4nCTKa,
npoLexXnBaHue, peLeTkn, KOHCTPYKL MK,
NPUHLMMNbI pacyéTa. 1 2 2
MpakTuyeckune paboThbl.
PacuéTt peléTok.

Tema 5. OTCTOMHWUKN, NPUHLUN OENCTBUS,
Knaccmdukaumsi, KOHCTPYKLUN, OCHOBHbIE 3
napameTpbl, NPUHLMMN pac4E€Ta OTCTONHMKOB.
MpakTuyeckue paboThbl.

PacyéT nepBUYHbLIX N BTOPUYHBIX
OTCTOWHWKOB.

Tema 6. NeckonoBkK, Ha3Ha4YeHne,
KOHCTPYKLMMK, 0COBEHHOCTW.
MpakTuyeckue paboThbl.

PacuyéTt neckonoBok.

Tema 7. HedbTenoByLuku, npobnemsl ¢
HedpTenpogykTamu, CBOMCTBA U BPEOHOCTb,
cnocobbl rpybomn O4UCTKM BOAbI
OTCTanmBaHMEM U KOHCTPYKLIUN 1 2 2
HedTENOBYLLEK.
MpakTnyeckne paboTsbl.
PacuéTt HedTenoByLLek.




Tema 8. Cnocobbl NoBbILLEHNS

3 PEKTUBHOCTU OTCTaMBaHMs,
TOHKOCTOMHbIE OTCTOMHUKM, KOarynsiuusi u
dNoKynauus, npuHLMNbl paboThl,
OCOGGHHOCTVI, OCHOBHbI€ peareHTbl, KNHeTuKa
oTCTavBaHus, cnocobbl nogdopa 403bl.

Tema 9. dunbTpoBaHUE, OCHOBHLIE
NpVHUMMBI, OUNbTPYOLWME MaTepurans,
KOHCTpYKUMM pUnbTpOB, napameTpbl paboTbl
N pacyéT ounbTPOB.

MpakTnyeckue paboThbi:

Pac4éTt gunbTpoB rpybon o4McTkM BOAbI.
Pac4éT 3acbinHbIX (oMnNbTPOB.

Tema 10. M'MapoUMKIOHLI N LeHTpUdyry,
NPUHUMN OEACTBUS, OCHOBHbIE NapaMeTpbl,
KOHCTPYKUMM, pacyéT 1 nogbop.
MpakTuyeckune paboThbl.

Pac4éT ruapoumMKnoHOB U/Mnn LeHTPUYT.

Tema 11. dnotauma, NpUHUKUN SENCTBUS,
OCHOBHbIE NapameTpsbl, TUMbI hrioTaumu,
KOHCTPYKLUMM annapaToB, CnocoObl pacyéTta
¢roTaTopos.

MpakTnyeckne paboThbl.

Pacuét conoTtaTopos.

Paspgen 3. dusmko-xmummnyeckme Mmetoapl
O4YMCTKM CTOYHbIX BOJ,

HU

Tema 12. MembpaHHble MeToAbl, yrbTpa u
rmnepunbTpauns. OCHOBHbIE MPUHLMNBI,
npegHasHadeHne, BO3MOXHOCTU U
OrpaHVYeHnsi, OCMOTUYECKOE AaBreHue,
TUNbl MemMBpaH, KOHCTPYKLUKM annapaTos,
OCHOBHble NnapameTpbl 1 pacyéTt
MeMOBpaHHbIX YCTaHOBOK.

Tema 13. PeareHTHble MeTObl, Ha3Ha4YeHUEe,
0COBEHHOCTM, KOHCTPYKLUUN, BUAbI
peareHTHbIX METOLOB U TUMOBbLIE peareHThbl.

Tema 14. AocopOUMOHHbIE METOAbLI OYUCTKU
BOAbI, NPUHLUMUMN OENCTBUS, OCODEHHOCTH,
orpaHn4yeHust, OCHOBHble aACcopOeHTHI,
napameTpbl agcopoumm, NnpUMeHsaemble
YCTaHOBKW, CNOCOObI MPUrOTOBIEHUS U
pereHepaumm agcopbeHToB, NpMMephI
NPUMEHEHNS.

Tema 15. MloHoOOMeHHas oYnCcTKa, aHUOHUTbI
N KaTUOHWUTbI, MapamMeTpbl MOHOOOMEHHOMN
OYUCTKM, NPUMEHSIEMbIE YCTAHOBKM,
0CODOEHHOCTU, AOCTOUHCTBA W HeJoCTaTKu,
NPUroTOBIIEHNE NOHUTOB U NX pereHepauus.

Tema 16. Katanutnyeckne n poto-
KaTanutuyeckne MetToabl OYUCTKM BOAbI.
MpuHLUMNBI METOOOB, NPUMEHSEMbIE
KaTanusaTopsbl, BUAbI KaTanunsa, crnocoobl
CO3[aHNsA 1 COCTaB KaTanmaaTopos,
npuMmeHsiemoe obopyaoBaHue, cnocobbl
pacyéTta kaTanuTn4eckmx yCTaHOBOK.

Tema 17. Tepmuyeckme MeToabl O4YNCTKN
CTOYHbIX BOA, yNapuBaHue, BbIMOpaXnsaHue,
CXXuraHue, orHesasi 06paboTka,
XnakogasHoe OKUCHEHME, NPUHLINMbI,
0COBEHHOCTU, KOHCTPYKLUMK annapaTtos.

Pasgen 4. TexHONMormm o4ncTKU CTOYHbIX BOA,
OT TOKCUYHbIX COEeANHEHUI

HU




Tema 18. MeToabl O4YUCTKN CTOYHbIX BOA OT
Cynb(1aOOB U MEpPKanTaHOB,
HedTenpoayKkToB, EeHOMoB, ansAerngos.

Tema 19. YoaneHune TSXKENbIX MeTannos 13
CTO4HbIX BO

Tema 20. MeToabl O4YUCTKN CTOYHbIX BOA OT
coeguHeHunn asoTta un docdopa

Tema 21. OuncTKa CTOYHbIX BOA, OT
TOKCMYHbIX COEeANHEHWI Xnopa, Topa,
©powma, noga

Tema 22. OuncTka CTOYHbIX BOA, OT
OpraHn4yeckux CoeaANHEHNN, NOBEPXHOCTHO
aKTMBHbIX BELLECTB, Kpacutenen.

Paspnen 5. Buonormnyeckue metoabl O4UCTKM
CTOYHbIX BOA

Tema 23. BBegeHune B buonornveckyto
OYUCTKY, OCHOBHbIE MPUHLMNbI,
npegHasHayYeHne, AOCTOMHCTBA U
HeaocTaTKu, BUAbl 6MONOrMYEeCcKor OYNCTKM.

Tema 24. AspoGHasa o4McTKa, OCHOBHbIE
NPUHUMMBI, XMMU3M MPOLIECCOB,
Buonornyeckune npyabl, adpOTEHKMN,
BMonnbTPbLI, KOHCTPYKLUKN, OCOBEHHOCTMH,
OOCTOMHCTBA M HEJOCTaTKMU.
MpakTuyeckune paboThbl.

1. PacyéTt aspoTteHka.

2. Pacuyét brnodmnbTpa.

Tema 25. MeToabl CHUKEHNS cogep)aHus
asoTa u pocdopa B CTOYHBIX BoAax npwu
Buronoruyeckon ouncTkn. Bpea coegmHeHun
asoTa 1 cocopa B BogOEMAX.
HuTtpudukauma n geHntpudmrkaums,
yrnpasreHue aTuMu npoweccamu B
aspoTeHKax, CXembl pa3geneHuns Ha 30Hbl,
BO3BpaTHbIE MOTOKM.

Tema 26. AHaspobHas ouncTtka. OCHOBHbIE
NPVHLUMMbI, 0OCOOEHHOCTU, NpefHa3HavYeHmne,
OrpaHNYeHns, XMM1M3m NpoLLeccoB, CTaamm
aHa3pOOHOro pasnoXeHusl, METAHTEHKN, UX
KOHCTPYKUMSA 1 ocobeHHocTu paboThl, buoras,
cnocobbl ero ynaeBnuMBaHUSA U O4YUCTKU OT
amMMmaka, yrnekucrnoro rasa u ceposogopoga.
MpakTuyeckue paboThbl.

Pac4éTt meTaHTeHkKa.

Tema 27. bakTepuarnbHble 3arpa3HeHns, nx
TuNbl, Bped, cnocodbbl 60pbbbl, MeToAbI
o6e33apaxnBaHns XSTIOpoM, ero
COeANHEHMSIMU, 030HOM, MEPOKCUAOM,
ynbTpadnoneTomM, KOHCTPYKLMM annapaTos,
0COBEHHOCTU, JOCTOMHCTBA U HEJOCTaTKM,
pac4yéT yCTaHOBOK.

Tema 28. AHann3 cucTembl OYUCTKN, Kak
Lenoro, BO3BpaTHbIE NOTOKU, MaTepuanbHbIi
fSanaHc annapaToB MexaHW4eckomn, hn3mnKo-
XMUMWUYECKOMN U peareHTHOW O4ncTku. Pacuér
MaTepuanbHoro 6anaHca CUCTEMbI B LLENOM,
€ro ponb, OCHOBHble MEeTOAbI pacyéTa.
MpakTnyeckue paboThbl.

Pac4éTt matepuanbHoro 6anaHca cuctembl
OYUCTKM CTOYHOW BOAbI.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexyTodHas attectauus
(Ok3ameH)

1 2
2 1
1 1 HU
1 1
1 1
1 1
1 3 1
1 1
3,0

1 3 1
1 1
3 5 1 HA
34 34 49

2,5 245

Pasgen 6. MexaHnyeckas oMMCTKa BO3gyxa




Tema 29. NMpobnemsbl ¢ 3arpsa3HEHNEM
aTtMocdepbl, ICTOYHUKN 3arpsai3HEHUI, TUMbI
3arps3HEHUI 1 3arpssHsoLLMe BeLecTBa,
XapaKTepucTuka 3arpas3HeHns Bo3gyxa B
pasnu4YHbIX 06nacTsax YenoBeYeckon
pesitenbHocTn. OCHOBHbIE METOAbI OYUCTKM
BO3ayxa. BeiTskHaa BeHTMNNsUms, obliee
YCTPOWCTBO, TUMbI NbINIENPUEMHNKOB,
TpybonpoBoabl, OCHOBHbIE XapaKTEPUCTUKN,
MeToabl pacyéTa.

MpakTnyeckue paboThbl.

PacyéT acnmpaunoHHON YCTaHOBKN.
JTabopaTopHas paboTa.

OuncTka CTOYHBIX BO4 METOOOM
ynbTpadunbTpaLmm.

Tema 30. 3anbiNéHHbIN BO3AYX,
XapaKTepUCTUKK, TUMNbI Nbifx, CBOWCTBA,
KOHLIEHTpauus, NAOTHOCTb, XMMUYECKUIA
coCTaB, pacnpegeneHue yactuy no
pasmepam, cnocobbl ero 3MepeHms.
3aKoHOMEpPHOCTM oceaaHns YacTul, Mbinan B
BO34yxe noA AerCTBMEM NOCTOSIHHbIX CWf,
CKOPOCTM OceaHusl, CUIbl TSHXKECTH,
BA3KOCTKM, Apxumeda, kputepum PenHonbaca
n Apxnmeda u nx ceasb. NbinesBble kamepbl 1
MNbifieBble MELLKU, KOHCTPYKLINN,
0COBEHHOCTU, MapameTpbl, CNOCoobI
yBenuieHnst 3PeKTBHOCTH, cnocobbl
pacuyéTa.

MpakTuyeckune paboThbl.

Pac4ét neineocaguTensHoOm kKamepsl.

Tema 31. LIMknoHbl n BUXpeBble kamepbl,
NPUHLMMbI AENCTBUSA, OCODEHHOCTH,
KOHCTPYKUMMW, NapameTpbl, MPUHLMNbI
pacuyéTa.

MpakTuyeckune paboThbl.

PacuéT uumknoHa.

Tema 32. dunbTpoBaHME ra3oB, OCHOBHbIE
NPVHUMMBI, (PU3NYECKNE OCHOBDI,
unbTpoBanbHble MaTepuarnbl, KOHCTPYKL MK
uNbTPOB, 0COOEHHOCTH, NAapaMeTpbl,
cnocobbl pacyéta mnbTpoB. OuucTka
BO3[yXa 3MeKTPUYECKMM MNOSeM,
ANeKTPOPUNbTPbI, NPUHLMMN AENCTBUS,
0COBEHHOCTU, KOHCTPYKL MK, NapameTpbl,
cnocobbl pacyéTa.

MpakTuyeckue paboThbl.

1. Pac4é€Tt pykaBHoro cunbTpa.

2. Pac4yét anektpodunbTpa.
JlabopaTopHas paborTa.

OuncTka CTOYHBIX BOA peareHTHbIMM
MeToLaMMU.

Pasgen 7. MOKpoe nbineynasnmBaHne

HA

Tema 33. OCHOBHbIE NPUHLMMBI, LOCTOMHCTBA
N HeOCTaTKN MO CPaBHEHUIO C CyXUMMU
MeToZaMu, TUMbl ra3onpombIBaTENen u nx
CcpaBHeHue apyr ¢ apyrom. MpuHumnbl
pacyéTa rasonpombiBatenen. lNonble
rasonpoMbliBaTenu, KOHCTPYKLUHK,
0Cc0bOeHHOCTU, NapameTpbl, CNocoobl
pacuyéTa.

MpakTnyeckue paboThbl.

Pac4éT nonoro kanenbHoro ckpybbepa.




Tema 34. OpolwaemMble LUKNOHbI C BOASHON
NNEHKON, NPUHLMN AENCTBUS, OCOOEHHOCTH,
KOHCTPYKUMK, cnocobbl pacyéTta. NeHHble
NblNeynoBUTENN, NPUHLIMN OENCTBUS,
0COOEHHOCTU, KOHCTPYKUMN, MapaMeTpbl,
cnocobbl pacyéTa.

MpakTnyeckme paboThbl.

Pac4ét neHHoro ckpybbepa.

Tema 35. YgapHO-UHEPLMOHHbIE
NbleyNnoBUTENN, MPUHLIMN OENCTBUS,
0COBEHHOCTM, KOHCTPYKUMN, NapameTpsbl,
npuHUMnbl pacyéta. Ckpybbepbl BeHTypu,
NPUHUMN OENCTBUSA, OCOOEHHOCTH,
KOHCTPYKUMMW, NapameTpbl, Cnocod pacyéTa.
MpakTnyeckue paboThbl.

PacuyéT nbineynosutens NBM.

Pacuét ckpybbepa BeHTypw.
JlabopaTopHas paborTa.

OuuncTka CTOKOB OT Macen 1
HedTENPOOYKTOB.

Pasgen 8. OuucTka Bo3gyxa ot
pPacTBOPEHHbIX NpUMecen

HU

Tema 36. AGcopOLMOHHasA ouncTka.
OcHOBHbIE MPUHLMNBI, hU3ndeckas n
Xxemocopbuus, 3arpsisHUTENN U
npvMeHsieMble AN HUX TUMbl COPOEHTOB.
OnucaHne paBHOBECKS N CKOPOCTEN
MaccoobmeHa, ypaBHEHWUSI KOHBEKTUBHOW
anddysnn, ypaBHEHNsT MaccooTaauu u
mMacconepegayu, Andy3MoHHbIE KPUTEPUN
Mpanatnsa, HyccenbTta n metoapl nogobusi n
KpuTepuarnbHble ypaBHeHUs. MaTepuanbHbIn
BanaHc HenpepbIBHO AENCTBYHOLLMX
abcopOuUMOHHbIX annapaToB, rpaduyeckoe
n3obpaxeHue nx paboTbl, ypaBHEHNS
pabounx n paBHOBECHLIX NIUHWIA, OBMXKYLLME
cunbl abcopbummn, pacyéT pacxoga
NOrnoTUTENS B KOFOHHE.

MpakTnyeckue paboTtbl: Pacuér
MaTepuanbHoro 6anaHca cucTeMbl O4YUCTKU
BO34yxa OT BpeaHbIX NPUMECEN.
JlabopaTopHas paborTa.

OnpegeneHne aHMOHOB B BOAOMNPOBOAHOM
BOAE U KATMOHOB B CTOYHOW BOJe.

Tema 37. KoHCTpyKUUM MaccooOMeEHHbIX
annapartoB, KONOHHbIE, HaCado4Hble,
KanenbHble, cuTYaTble, TapenbyaTble, C
MexaHUYEeCKUM NepemMeLLnBaHNEM,
KOHCTPYKLMK, 0COOEHHOCTM paboThl,
NpPUMeHsieMble TMapoOANHAMUYECKNE PEXNMBI,
napameTpsbl, pac4ét abcopbepos.

3,0




Tema 38. AgcopbumoHHas o4mcTKa.
OCHOBHbIE MPUHLMNbI, NPUMEHSIEMbIE
copOeHTbI, CNocob nx NPUroTOBIEHUS,
XapaKkTepUcTUkn copbeHToB, NNOTHOCTb,
HacbINHas NNIOTHOCTb, MOPUCTOCTb, yaeNbHas
NMOBEPXHOCTb, U30TEPMbI COPOLIMM U METOAbI
MX pacyéTa 1 U3MepeHus, TUMbl N30TEPM U
NpUMeHsIEMble AN HAX YpaBHEHWs!, Cnocobbl
nepecyéTta usotepm copbuumn Ha gpyroe
BELLECTBO U TEMNepaTypy No yxe
UMELLNMCS CTaHAAPTHBLIM OAHHbLIM.
[OunHamuka copbummn, copbunoHHasa BonHa,
KpuTepuarnbHble YpaBHEHUsT ANs pacyéTa
Ko3hpMLMEHTOB MaccooTaaun, pacyéT
BPEMEHWN 3aLUTHOro AENCTBMS.
JlabopaTopHas paboTa.

M3yuyeHne npouecca poToaecTpyKLmnm
KpacuTenemn.

Tema 39. Agcopbepbl neproanyeckoro
[EeNCTBUS C HEMOABWXHBIM CHOEM
NOrnoTUTENs, KOHCTPYKLMM annapaTos,
cxema ux BKMoYeHus, ctagum paboThl,
napameTphbl 1 pac4ét agcopbepos.
Apncopbepbl HenpepbIBHOTO AENCTBUS C
[ABWXYLLIMMCS CITOEM, KOHCTPYKLK,
0COBEeHHOCTU, MaTepuarnbHbin 6anaHe 1
pac4ét agcopbepos.

Tema 40. Tepmuyeckne okUCINTENbHbIE
MeTOAbl, CNOCOObLI MPOBEAEHUS, KOHCTPYKLUU
annapaTtoB 0COOEHHOCTU, JOCTOMHCTBA U
HegocTaTku. KaTanutuyeckue metoapl,
NPVHUUN OENCTBUS, FeTEPOreHHble
KaTanusaTopbl, COCTaB aKTMBHOIO, MOAIOXKA,
cnocobbl 1 06nacTb NPUroTOBMNEHMS,
cnocobbl NpoBeAeHWs MPOLECCOB OYUCTKN,
KOHCTPYKLMM annapaTtoB, MeToAbl 3KOHOMUM
Tenna. KnHetuka n pac4€T peakTopos.
JlabopatopHas paboTa.

N3ydyeHune paboTbl LUKMOHA.

Pasgen 9. TexHonormm o4ncTKkM ra3oBbIX
BblOpOCOB

HU

Tema 41. Cnctembl yaaneHusa okcMaoB a3oTa
13 ra3oBbIX BbIGPOCOB.

MpakTnyeckne paboThbl.

PacuéTt Tapenbyarton abcopObLMOHHON
KOJTOHHBI

Tema 42. MeToabl OYUCTKM ra3oBbIX
BbIOPOCOB OT cepocoAepXKallux coeaAnMHEHUN.
OkucnuTenbHble, BOCCTAHOBUTENbHbIE,
KaTtanutTuyeckune, COpobLNOHHbBIE.
MpakTuyeckue paboThbl.

Pac4éTt Hacago4Hom abcopOLMOHHOM
KOMOHHbI

Tema 43. OuncTka rasoBbix BbIOPOCOB OT
xnopa, propa u ux neTy4nx CoeanHeHun

Tema 44. OuncTtka oTXOoAsALMX ra3os OT
NeTy4mx opraHN4YeCcKUx CoeaUHEHUN,
HedTenpoayKkToB, eHOoB, KPe3orsioB,
anbaernaoBs, KUCMOT, CMPTOB, KETOHOB.
MpakTnyeckne paboTsbl.

PacuéT agcopbepa HENOABMXHOIO CroS.
PacuéTt peakTopa KaTanMTu4ecKkom O4YUCTKN
BO34yXa.

HU

HU

3,0




Utoro B cemecTpe (Ha kypce ansa 3A0) 16 32 32 71

KoHcyrnbTaumm 1 npoMexyToyHasi atTectaumst

(Ok3ameH, KypcoBas pabota) 45 24,5

Bcero koHTakTHasa pa6bota n CP no

AucumnnunHe 155 169

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3agaun KypcoBoi pa6oThbl (MpoeKTa): 3aKnioyaloTcs B pa3BUTMM HaBblka BbIGopa MeToa O4YMCTKM
CTOYHbIX BOA U BbIBPOCOB 1 TEXHOMOIMYEecKoro 060pyAoBaHns ans oCyLLEeCcTBNeHMs npoLecca. OTW HaBbIkM HEOGX0aAUMbI B
npeacTosLen NpakTMYeckon AeaATensHOCTH No cneumuanbHOCTU.

OcHOBHoOW 3afayelt KypcoBOro NPOEKTUPOBaHUSA ABNAETCS yrnybneHne u 3akpenneHue sHaHuii No TEOPETUYECKON 1
NpakTUYecKon YacTam Kypca « TexHuKa 1 TEXHOMOrMmu pecypcocteperaroLmx npoLeccos» 1 6onee rnyGoKoMy OCMbICIIEHNIO
cBedeHWI, NMony4YeHHbIX Ha y4eBHbIX NpakTUKaXx.

4.2 TemaTuka KypcoBomn paboTbl (npoekTa): [poeKkTMpoBaHme CUCTEMbI OYUCTKM CTOYHOM BOAbI Pa3nmnyHbIX
npeanpuaTui

lMpoekTnpoBaHne acnupaumoHHON YCTaHOBKK

lMpoekTnpoBaHMe CUCTEMBI O4YUCTKM BO34yXa OT MbIN HA Pa3NUYHbIX NPeanpUATUaX

[MpoekTnpoBaHmMe CUCTEMbI O4YMCTKIN BO3AYyXa OT paCTBOPEHHBIX NPUMECEN Ha pas3nNyHbIX NPegnpUATUaX

4.3 Tpe6oBaHMA K BbINONMHEHUIO U NPeACcTaBlIeHUIO pe3yfibTaTOB KYpCcoOBOM paboThl (NMpoekTa):

PaboTa BbLINONHAETCA CaMOCTOSITENBbHO, C UCMOMNb30BaHNEM MaTepuarnoB Mo KypCOBOMY MPOEKTUPOBAHMIO, AaHHBbIX,
Nony4eHHbIX B X04e NPOn3BOACTBEHHON MPAKTUKM.

PesynbTaTthl NpeacTaBnaloTCA B BUAE PACHETHO-MOSICHATENBHOW 3anucku obbemom 20-25 cTpaHuu, copepxallen
cnepywlime obszaTenbHble 3MEMEHTbI: BBEOEHUE, OMuCcaHWe YCTaHOBKW, TEXHOMNOrMYECKUA pacyéT YCTaHOBKW, CMMUCOK
MCNoNb30BaHHbIX UCTOYHMKOB. Pabota odopmngaetca B cootBetctBuM ¢ [OCT 7.32-2017 «OT4yeT O HayyHo-
uccregoBaTenbCcKon paboTer.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTenen, KpUTepmeB U CUCTEMbI OLIEHUBaHUA pe3yrnbTaToB 00y4YeHUs
5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0by4eHuns
KOMMeTeHLunn cpenctea

MepeuncnseT OCHOBHbIE TEXHOMOMM U CNOCOOLI CHKEHUS COAEePKaHUSA
BpPEeOHbIX BELLECTB B MPOMbILLIIEHHbIX, FOPOACKMX U
CEernbCKOX035MCTBEHHBIX BIOpOCax M copocax, onucbIBaeT ux
0COBEHHOCTN, 4OCTOMHCTBA, HEAOCTATKU U NPUHUMMLI Bbibopa. [ns
3agaHHoro Habopa BbIGPOCOB, COPOCOB MNK TBEPALIX OTXOA0B
npeanpuaTUS BolbMpaeT NPUHLMM U CXeMbl 04UCTKU, 060CHOBbLIBaET
BbIBOP C YH4ETOM TEXHOSNOrMYECKNX, SKOMOMMYECKMUX U SKOHOMNYECKMX
TpeboBaHWI U orpaHnMyeHmnin. [ins 3agaHHONM CXEMbl OYUCTKM
aHanM3upyeT U paccunTbIBAeT pa3Mepbl OCHOBHbIX annapaToBs U
pPeXnMbI UX paboTbl, CTAaBUT U peLLaeT 3aga4yn onpeaeneHus
TEXHOMNOrMYECKNX PEXUMOB, 3aTpaT Cbipbsl, MaTeEpPUaroB 1 aHeprum ons
paboTbl OTAENbHbLIX YCTAHOBOK U OYUCTHBIX COOPY>KEHUIN B LIENOM.

MK-1

OnucbiBaeT KOHCTPYKLUM OCHOBHbIX annapaToB 6MOormMyeckor 04MCTKM
CTOYHbIX BOA - BUONOrMYeckmx Npyaoe, None opoLleHnsl, a3poOTEHKOB,
MeTaHTaHKOB, 6UoUNLTPOB, Broaacopbepax Anst CTOYHbIX BOA,
ras3oBbIX BbIOPOCOB 1 TBEPAbIX OTXOA0B, MPUHLMNLI X paboThl,
0COBEHHOCTU, JOCTOMHCTBA U HEJOCTaTKMU.

[nsa 3agaHHON cucTembl BbIBpoCcoB, COPOCOB MNK TBEPAbIX OTXOA0B Ha
MK-2 npeanpuaTumn BoibnpaeT obopyaoBaHue 1 cuctemy Gruonormyeckon
04MCTKM, 06OCHOBLIBAET CAEMNaHHbIN BbIGOP C y4ETOM Tpebyemon
CTeNeHn OYUCTKU, SIKOHOMMM 3aTpaT BELLECTB, MaTepunanos 1 SHEpPruu.
[nsa 3agaHHOn cuctembl GMoONorMyecKkon o4ncTkn Bolbpocos, copocos
Unn TBEPAbIX OTXOA0B paccYMTbiBAeT pasMepbl annapartos, 3aTpaThl
3HEprun 1 BcnoMoraTenbHbIX MaTepuanoB U peakTUBOB,
TEXHOMOorM4yeckme pexmnmol paboTbl annapaTos.

OnucbiBaeT METOAbI U TEXHOMOMMIO CHUXKEHUSA BPEAHOro BO3eNCTBUS
YenoBeYeCcKoN AeATENbHOCTU Ha OKPYXKaloLLylo cpeay, nepedncnsieT ux
NPVHLMMbI, YCTPONCTBO U CXxeMy paboTbl, 0COGEHHOCTN, LOCTOUHCTBA U
HeJocTaTKu, 06BbACHAET cnocobbl Bbibopa 06opyaoBaHus C y4ETOM
cneumndukn NocTaBneHHoOW 3a4aymn, TEXHONOMMYECKUX, IKOMOTNYECKNX,
9KOHOMUYECKMX YCITOBUIA U OrPaHNYEHNIA.

MK-4




NSt CTOYHBIX BOZ, ra3oBbIX BbIGPOCOB, TBEPAbLIX OTXOA0B 3a4aHHOIo
06bEMa 1 cocTaBa Ha NpPeanpuUsaTAN NpeanaraeT CUCTEMY OYUCTKM,
060CHOBbLIBaET cenaHHbIN BbIGOP C y4ETOM CTEMNEHM OYUCTKU, 3aTpaT
CbIpbsi, PeaKTMBOB, 3HETPUN, BPDEMEHU, paboumnx nnowiasen.

[N faHHOW CUCTEMbI OYUCTKN pacynTbIBaeT pasmMepbl OCHOBHbIX
annapaToB, TEXHOMNOIMYECKME PeXMMbI, 3aTpaTbl BCOMOraTebHbIX
mMaTepuaros, peareHTOB 1 SHEpPruun.
CTaBuT 1 peluaeT 3aayn onpefeneHns TeEXHONOrMYECKUX 1
3KOHOMUYECKMX MokasaTenei paboTel annapaToB U CUCTEMbI B LIESNIOM.

5.1.2 Cnuctema v KpuTepmm oLeHNBaHUA

LWkana oueHnBaHns

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOoe cobecenoBaHue

MNucbmeHHasn paboTa

5 (oTnun4HO)

lMonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYyoLWL M rnybokoe NOHUMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHnBaemon obnactu. Kputnyeckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.
KayecTBO UCMONHEHUsI BCEX 3NEMEHTOB
3a4aHus MONHOCTLI0 COOTBETCTBYET BCEM
TpeboBaHuAM.

O6yyatoLmiics BCECTOPOHHE 1 rnyboko
pa3paboTan TemMy Ha OCHOBE LLUMPOKOro Kpyra
NCTOYHMKOB TEXHUYECKOW NuTepaTypbl
HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLmM,
NPOSIBUI CAMOCTOSATENbHOCTL, NpeacTaBun
npaBurbHbIE PacYeThl U BbIBOAbI, MPYMEHNN
pa3Hoobpa3sHble MeTOAbl PELLEHNS], B TOM YNCHe
CBEpPX OroBOPEHHbIX B 3aaHnK; HeT
CYLLLECTBEHHbIX HEJOCTATKOB B NMOSICHATENbHOW
3anucke (rpadpmyeckon YacTm n cTune
N3NOXeHWs), NpU 3aLmTe KypcoBoK paboThbl He
JonylLLeHbl NOrpeLIHOCTM B MHTEpNpeTaumm
NOAXOAA K peLLeHMIo 3aa4m 1 pe3ynbLTaToB

4 (xopoLuo)

OTBET NONHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 06s3aTenbHbIX
NCTOYHUKOB UHpopMaLmu. Moaxoa K
MaTepuany OTBETCTBEHHbIW, HO
cTaHaapTHbIn. MpucyTcTBYOT HeGonbLUne
nNpobenbl B 3HAHUSIX NN HECYLLLECTBEHHbIE
oLInGKMN.

MHauBmayanbHoe 3agaHue BbIMONIHEHO B
JocTtaTtodHOM 06beMe, HO orpaHMyMBaeTCcs
TOJNIbKO OCHOBHbLIMW MOAX04aMWN.

PaboTa BbINonHeHa B COOTBETCTBUN C
3agaHnem. Vimetotca oTaenbHble
HeCyLLEeCTBEHHbIE OLUMOKM Unn
OTCTYNMEHUsI OT NpaBu 0POPMIIEHUS
paboThbl.

O6yyatowmiica B NonHOM o6beme BbINOMHWI
3agaHuve Ha KypcoByto paboTy, nposiBun
CaMOCTOSTENbHOCTb, NPeACTaBu NpaBuibHble
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeOCTaTKOB B MOACHUTENBHOM 3anucke
(rpadouyeckor Yactu 1 CTune U3NoXxeHus), Npu
3aLUmMTe KypCOBOro NpoekTa AOMNyLEeHbI
HebornbLUMEe NOrpPeLLHOCTM B MHTEPNPEeTaLmMn
NOAXO4a K peLLeHuto 3aa4m U pesynbTaToB.
Obyuvatowmiicsa B NosIHOM 06beme BbINOMHWI
3agaHuve Ha KypcoByto paboTy, nposiBun
CaMOCTOATENbHOCTb, NPeACTaBw NpaBubHbIe
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeOCTaTKOB B MOACHUTENBHOM 3anucke
(rpadouyeckor Yactu 1 CTUne U3NoXeHus), Npu
3aLumMTe KypcoBOro npoekTa AonyLeHbl
HebornbLUMe NOrpeLlHOCTM B MHTEpNpeTaLmm
NOAXOAa K peLLeHuIo 3aa4m 1 pesynbTaTos,
AonyLleHbl HapyLleHUs nnu HebpexxHoCTb B
0hOpPMIIEHMMN MOSCHUTENBHOW 3aMUCKN

3 (yooBneTBOpuUTENbHO)

OTBET BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOoHHblE MaTepuansl, 6e3
camocTosiTenbHon paboTbl C
pekoMeHLOBaHHOWN NnuTepaTypon.
[eMoHCTpMpyeT NOHNMMaHue npeameTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLIECTBEHHbIE OLUMOKN UMK
npo6enkl B 3HAHUSAX MO HEKOTOPLIM TEMaM,
He3HaHue (NyTaHuua) BaXKHbIX TEPMUHOB..
3apaHve BbINOMHEHO NOMHOCTbLIO, HO B
paboTe ecTb OTAEMNbHbIE CYLLECTBEHHbIE
oLwmnbKM, NMBO KayecTBo NpeacTaBrieHns
paboTbl HU3KOE.

O6yyatowmiics B LeNIOM BbINOSNHWI 3aaHune
KypcoBoOW paboTbl, HO MPOSABUI HEAOCTATOYHYHO
CaMOCTOSTENBHOCTL, 1 NOTpeboBanack
CYyLLIECTBEHHAasi NOMOLLb Npenogasartens; HeT
CYLLECTBEHHbIX HEAOCTATKOB B NOSICHUTENLHON
3anucke (rpadpmyeckon yacTn n cTune
N3NOXEHUS).

O6yyatowmiica B LeNoM BbINOSMHWUM 3adaHune
KypcoBoOM paboTbl, HO MPOABUM HELOCTATOYHYHO
CaMOCTOSTENBHOCTL, M NOTpeboBanack
CYyLLIeCTBEHHasi NOMOLLb Npenogasarens;
NosiCHUTENbHAas 3anucka opopmMreHa
HebpexHo.

2 (HeynoBneTBOPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bomnpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTy NPUHLMIMANBEHO
Ba>)KHbIX 3M1EMEHTOB ANCLIMMNINH.
HenoHumaHune 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTh X0Ts Obl
oTAenbHble KOHLUEeNUUu ANCLUUNIMHBI.

O6yyatoLwmmcs NpeacTaBneHa YacTuYHo
BbINOJTHEHHAs! KypCoBYto paGoTy.
O6yyatowmcs npeacTaBreHa YacTUYHO
BbINOSHEHHAs KypcoByto paboTy, Npu 3TOM
nmMetoTcs rpybble olwmnbKu, cCBUaETeNbCTBYOWMNE
0 HenoHUMaHWUM CTyAEHTOM pa3pabaTbiBaeMom
UM TEMBI.




Coqep»(aHVle pa60TbI NOJTHOCTbIO He 3apaHne KprOBOIZ pa6OTbI He BbINOJTHEHO,
COOTBETCTBYET 3aaHuIo. NoACHUTENbHaA 3anncka He npeacrtaBiieHa

5.2 TunoBble KOHTPOJbHbIE 3alaHUS UNU UHbIe MaTepuarnbl, He06xoAMMble ANS OLeHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DOpMYNMpPOBKM BONPOCOB
Cemectp 6
1 Boga v ee dmnsnyeckne xapakrepucTuku. I'pynnbl CTOYHbIX BOA.
2 PelweTkn, nx Buabl 1 Ha3Ha4YeHme.
3 [MeckonoBkn, Nx yCTPOMCTBO N Ha3Ha4YeHne
4 CwmecuTtenn, nx HasHa4yeHve 1 UCMoNb30BaHNE B CXEMaX OMUCTKU CTOYHbIX BOA,.
5 ["Opu30oHTanbHbIE U BEPTUKANbHbIE OTCTOMHUKW, X Ha3HAYeHWe 1 NpUMeHeHue
6 Makpo- ” MMKpocuTa B cUCTeMax BOOOOYUCTKM
7 'maopounknoHsbl. NpUMeHeHMe B cMCTEMAX OYUCTKU MPOMBbILLNEHHBIX COPOCOB.
8 BapomembpaHHble MeToabl OYUCTKM NPUPOOHBIX U CTOYHBLIX BOA,.
9 YcpeaHuTenu, nx ycTpomcTBO M HasHayeHue
10 LleHTpudyrn, nx ycTponcTeo n HasHayeHue
11 ®noTaunoHHbIE MeTOAbl OYUCTKM CTOYHBIX BOA,.
12 PeareHTHas 1 6e3peareHTHas dnoTtaunm
13 ®roKynaHTbl B TEXHOMOMU O4UCTKUA CTOKOB.
14 BesHanopHas HanopHasa cdrnoTauns, ee HasHadeHne 1 annapaTypHoe odopMIeHe.
15 HanopHas dnotauus, ee HasHadeHme n annapaTtypHoe odopMIeHme.
16 OnekTpodnotaums, MexaHu3m gencTeus, 06nacTb NPUMEHEHNS.
17 dnoTtaunsa Yepes NopucTble NIIAcTUHbI U ee annapaTtypHoe odOopMIeHNE.
18 YnbTpadunsTpaumsa 1 anekTpogmanms.
19 A3pOBHBIN METOL BUOXMMUYECKOTO OKMCIIEHUS OPraHUYECKNX 3arpsiI3HEHUIA CTOYHbIX BOA.
20 BuoueHo3 akTMBHO Mna. MexaHn3am GMOXMMNYECKON OYMCTKU CTOYHbIX BOA. ANoBbI MHOEKC, Broxnmmnyeckun
nokasarerb.
21 Buonornyeckas nneHka, ee MUKpOOMONOrMYECKMIN COCTaB
22 MexaHn3m BMoXMMNYECKOro OKUCNEHUS. PEPMEHTBI, UX Ha3HaYeHe.
23 Mpouecchl HUTpUMKaLn 1 4eHNTPUdUKaLUN NP BUMOXUMUYECKOM OKUCIEHUN OPraHNYECKMX 3arpsa3HEeHNIA.
24 YpaneHue azota u pocdopa B adpoTEHKaX.
25 A3pOTEHKU — CMECUTENU, a30POTEHKN — BITECHUTENMU, X YCTPOMUCTBO N Ha3HavyeHue
26 Mons counbTpauun, NOns OPOLLEHUS, UX YCTPOUCTBO U HasHavyeHue.
27 Buonormnyeckne npyabl B TEXHONOMMYECKMX CXeMaX LOOYUCTKN CTOYHbIX BOA
28 Buonoruyeckue punbTpbl, X YCTPONCTBO N HA3HAYeHMe.
29 AHa3po6HLIN MeToA BUOXUMUYECKOTO OKUCIIEHUS OPraHNYEeCKMX 3arpA3HEHUA CTOUHbIX BOS,
30 AnnapaTbl, paboTarLlme B aHa3pOOHbIX YCIIOBUSIX, UX MECTO B TEXHOSIOTMYECKOWM CXEME OYUCTKN CTOYHBLIX BOA,.
31 CxeMbl O4UCTKM BbITOBBIX M MPOMbILLIIEHHbLIX CTOKOB OT CEPOCOAEPXKALLUX COEANHEHWIA.
32 Cnocobbl yaaneHus n3 CTouHbIX BoA a3oTta u gocdopa.
33 Bbibop annapaToB M KOMMOHOBKM TEXHOSTOMMYECKUX CXEM ONS yaaneHne TsKenbiX MeTanoB U3 CTOUHbIX BO4
34 MeTopbl 06e33apaKmBaHmsa CTOUHbIX BOA U UX TEXHONOrMYeckas oLeHka
Cemectp 7
35 OucnepcHbii coctas nbinn. OcTaTok M Npoxoa,.
36 dyHKUMKM pacnpefeneHusa n  NNoTHOCTM pacnpegernexHns YacTul no paamepam
37 AcnunpaunoHHble YCTaHOBKU. VIHEPLIMOHHbIE NblfeynoBUTENN
38 YCTPONCTBO M NPUHLMN OENCTBUS LLeHTPOBEXHbIX NblfieynoBuTenen
39 TkaHeBble PUNBTPLI B CUCTEMAX Fa3004MCTKHN.
40 YCTPOWCTBO U NPUHLMN AeNCTBUSA CKpyOOepoB.
41 OunTka rasoB B 3neKTpM4ECKOM nosie. YCTPOMUCTBO NPMHLMN OENCTBUA anekTpodmnbTpa
42 CxeMbl NPOMBILLMEHHbIX YCTAHOBOK OYMCTKU ra30B OT TBEPAbIX M XUOKMX YacTul,.
43 Apcopbuusa. MexaHuam npouecca. MpomblilneHHble aacopbeHThbI.
44 Cragum npouecca agcopbumu. [lecopbums. Pacxog Tennotbl. KOHCTpykuun agcopbepos.
45 MpumeHeHne agcopbummn ANg O4YMUCTKM NPOMBILLINEHHbIX BbIOPOCOB.




46 Abcopbuuns. dusmndeckas abcopbumns. TpebosaHusa k abcopbeHTam. Jecopbums

Abcopbuus, conpoBOXAAIOLLAACH XMMUYECKOW peakumnen. YUYET yckopeHns abcopbumn. KoHCTpyKummn n pacyét

ar abcopbepos.

48 Katanutuyeckme mMetoabl O4YUCTKU NPOMBbILUNIEHHbIX Bbl6pOCOB npmmeceﬁ.

49 Katanusatopbl. TpeboBaHus k kaTanusatopam. KoHTakTHble annaparthbl

50 Cxembl NPOMBbILLUNIEHHbLIX YCTAHOBOK O4YUCTKM ra3oB OT OKCUAOB Cepbl, a3oTa U Apyrux CoeMHEHWN.

51 MeToab! O6eSBpe)KVIBaHVIF| CTOKOB “ Bbl6pOCOB OT OKCMAOoB a3oTa.

52 TexHonornyeckne cxembl O4UCTKN BEHTUNALMOHHBIX Bbl6pOCOB M CTOYHbIX BO OT OpraHn4eckmnx BellecTB.

TexHonorn4yeckne cxemsol YCTAHOBOK O4YUCTKa Bbl6pOCOB M BOOHbIX MOTOKOB OT XIiopa un q)Topa n nx
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5.2.2 TunoBble TECTOBbIE 3a4aHUA

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

1. Yepes agcopbep nepuognyeckoro genctaemsa npoxoamt 5000 m3 Bosayxa, cogepxatero 10 r/m3 aueToHa.
KoHueHTpauus aLueToHa Ha Bbixode 13 agcopbepa

0,3 r/m3. AKTUBHOCTb akTMBHOro yrna 5 %, avameTp agcopbepa 2 M. OnpeaennTb BbICOTY CMOS akTUBHOIO Yris.

2. PaccumTaTtbk KoadpdumumeHT macconepegayun and rasoson Ky unxugkon Kx  das, ecnu koadduumeHT
MaccooTAaun ans razoson gasbl By= 2,2 kmonb/m34, a ans xuakon gasbl Bx = 0,0197 kKMonb/M24 MM PT.CT. KOHCTaHTa
¢aszoBoro pasHoBecua m =29.

3. OnpegennTb cpeaHuii CyTOYHbIN pacxod ObITOBLIX CTOKOB ANs ropoAa ¢ HaceneHvem 220 000 yenosek,
pacnonoXxeHHoro B cpeaHen nonoce Poccuun. KoaddpuumeHTsl HEpaBHOMEPHOCTU NPUTOKA CTOYHbIX BOA: CYTOYHbIN  1,1;
obwun 1,25.

4. Pacxog Bofbl B peke -15 m3/c,KoHLeHTpauns B3BELLEHHbIX YacTuL, B peyHon Boge - 5 r/m3. CToYHbIe BOAbI C
pacxogom 0,3 M3/c € KOHUEHTpaunen B3BELUEHHbIX YacTuy,

200 mr/n nocTynarwT Ha OYMCTHYIO cTaHumio. OnpeaennTb NpeaenbHO A0MYCTUMOE codepKaHne B3BELLEHHbIX
YacTuL, B CyCKaeMbIX CTOYHBLIX BoAax, ecnv cteneHb cmeweHus 0,75, a gonyctuMoe yBenuyeHne cogepxaHums
B3BeLUEeHHbIX YacTul, ans atoro sogoema 0,25 r/m3.

5. OnpegennTb NpMpOCT una B a3poTeHke npu BennyuHe BINKnonH noctynatowen ctouHon Bogbl La = 170 mr/n
N KOHLeHTpaLummn B3BeLUEeHHbIX Yactuy b = 150 mr/n

5.3 MeToanyeckue maTepuansl, onpegensitowme npoueaypbl oLeHMBaHUSA 3HaHUN, YMeHUI, BnaaeHuin (HaBbIKOB
M (MUNM) NpaKTUYeCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowlerocs K NpoMexXyTo4YHOM aTrecTaLum M NopAaaokK NMMKBUAaLUN akageMmnyeckomn
3a00MKEHHOCTHU

MpoBeaeHe NPoOMEXYTOYHOM aTTeCTaLMKN PErNaMEHTUPOBAHO NTOKaNbHbIM HOPMaTUBHbLIM aktoM CI6IYITA
«lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOMS ycrieBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum oby4aroLmxcs»

YcnelwHas cgava nabopaTtopHOro npakTukyma

Cpava u 3awmra KypcoBon paboThbl.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No AMcUMnnHe

YcTHas + [NMncbmeHHasn KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

6. YYEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE ONCUUNIIUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHusa | Ccblinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
lNyokos, A. T. MexaHnyeckas ouncTka Mockea, Bonorga: NHdpa 2019 http://www.iprbooksh
CTOYHbIX BOA -UnxeHepus 0p.ru/86601.html
ButkoBckas, P. ®., TexHuka 1 TexHonorus CaHkT-TNeTepbypr: CaHkT- http://www.iprbooksh
MeTtpos, A. H. 3alMThl OKpyXKatoLLen MeTepbyprokuii op.ru/102567.htmi
cpenbl. Buonoruyeckas FOCWJ,apCTBeHHbIIZ 2018
O4YNCTKA CTOYHBIX BOA yHuBepcuTeT
NPOMbILLUNEHHbIX
TEXHOMOIMN 1 ansarnHa




MaHos B. I1., BycbIrnH

|/|H)KeHepHaﬂ 3aumTta

http://publish.sutd.ru/

H. 1O. OKpyXatoLLen cpeabl cne.: Cnierynta 2014 tp_ext_inf_publish.ph
p?id=2049
BeTowkuH, A. T. NHxeHepHas 3awmTa . http://www.iprbooksh
aTtmocdepbl OT BpeAHbIX MOMCKBa' ViHbpa- 2019 op.ru/86588.html
BblbpoCoB HXeHepns
BeTowkuH, A. T. OCHOBbI HXEHEepHOW Mockea, Bororga: UHdpa http://www.iprbooksh
3aLUMTbl OKpY>KatoLLen cpeabl Miokerepus 2019 op.ru/86614.html
BeTowkuH, A. T. NHxeHepHas 3awumTa . http://www.iprbooksh
rmgpocdepbl 0T cbpocoB MOMC:?Kae'HMeH%pa' 2019 op.ru/86589.htmi
CTOYHbIX BOJ P
6.1.2 lononHuTenbHaa yyebHas nutepatypa
Ctpenkos, A. K., PacueT n npoektnpoBaHue Camapa: Camapckuii http://www.iprbooksh
MpnoHeBa, M. A., KaHann3aunoHHbIX OYUCTHbIX rocyaapCTBeHHbIN 2016 0p.ru/62893.html
Habok, T. 1O., COOpPYXEHNN TEXHUYECKMI
Opemuna, 3. B. yHusepcutet, O6C ACB
Crtpenkos, A. K., OxpaHa okpyxatoLien cpegbl Camapa: Camapckuit http://www.iprbooksh
Tennbix, C. 1O. 1 aKonorunst rmgpocaepbl rocy1apCTBEHHBbIiA op.ru/20495.html
apXUTEKTYPHO- 2013
CTPOUTENbHbIN
yHuBepcutet, 36C ACB
MNaxos B. 1., ApcopbLnoHHO- http://publish.sutd.ru/
ButkoBckas P. . KaTanMTuyeckme npoLecchl B . tp_ext_inf_publish.ph
3aLmTe OKpyXatLLen cpebl Cre.: CrerynTA 2013 p?id=1762
BeTowkuH, A. T. NHxeHepHas 3awmTa . http://www.iprbooksh
OoKpy>KatoLLen cpefbl OT MOMCKBa' VHppa- 2019 op.ru/86590.html
BpegHbIX BbIGpPOCOB HXeHepVs
BeTowkuH, A. T. TexHuka n TexHonoruns http://www.iprbooksh
obpalleHumsa ¢ oTxogamm op.ru/78238.html
XusHepeaTenbHocTu. Yactb Mocksa: NHdpa- 2019
2. MepepaboTka U WHxeHepus
YyTUNU3aums NPOMbILLNEHHbIX
0TX040B
BeTtowkuH, A. T. TexHuka 1 TexHonorus http://www.iprbooksh
obpalleHns ¢ oTxoaamm . op.ru/78237.html
XusHegesTenbHocTn. Yactb MOMCKBa' WHdpa- 2019
1. CuctemHoe obpalleHue ¢ HXeHepus
oTxodamu
Pam3saesa J1. IM., MpoekTnpoBaHue http://publish.sutd.ru/
Barpos . B., BnacoB | npon3BOACTBEHHbIX CUCTEM ) tp_ext_inf_publish.ph
M. r. 3alUnTbl OKpYXatoLwen cpeapl Cre.: Cnerymta 2015 p?id=2491
BycbirnH, H. HO., MogenupoBaHue aHepro- n CaHkT-TNeTepbypr: CaHkT- http://www.iprbooksh
Barpos, U. B. pecypcocbeperaroLmx MeTepbyprckuin op.ru/102528.htmi
NPOLECCOB B XMMUYECKOWN rocygapCcTBEHHbIN
TexXHoNnornu, HerTeXVIMVIVI n yHUBEpcuTeT 2017

ounoTexHonornm

NPOMBbILLUNIEHHbIX
TEXHOMNOIrMN 1 gu3anHa

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

1. 3BC «IPRbooks», http://www.iprbookshop.ru

2. 3BC «CNoryrnTOy, http://publish.sutd.ru

6.3 MNepeyeHb NULIEH3NOHHOIO U CBOGOAHO PacnpoCTPaHAeMOro nporpaMmmMHoro oéecneveHus

MicrosoftOfficeProfessional

Microsoft Windows




6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOW ANA OCyLleCTBIeHUA obpa3oBaTeNibHOro
npouecca no gucumnnuvHe

JTabopaTtopHbie CTeHAbI

OuucTka CTOYHbIX BO4 METOAOM ynbTpadunbTpaumm

OuucTka CTOYHBIX BOA peareHTHbIMM MeToaamu

OuucTka CTOKOB OT Macen 1 HedTenpoayKToB

OnpepeneHve aHMOHOB B BOAOMNPOBOAHOW BOAE U KATMOHOB B CTOMHOW BOAE
M3yyeHne npouecca hoToAeCcTpyKUMM Kpacutenemn

M3yyeHune paboThbl LMKINOHa

AyaunTopus OcHalueHve

MynbTumeauinHoe obopyaoBaHue, KOMMbIOTEPHAS TEXHMKA C BO3MOXHOCTbLIO MOAKIMYEHUS K
KomnbloTepHbIl knacc | ceTn «MHTepHeT» n obecneveHnem AOCTyna B 3MEKTPOHHYI0 MH(OPMaLMOHHO-
obpasoBaTenbHylo cpeay

MynbTuMeguinHoe 060 oBaHue, cneumanuampoBaHHaa Mebernb, Jocka
JlekumoHHas Y A PyA H P A

aygnuTopus

CneuunanuanpoBaHHas Mebenb, focka
YyebHasa aygutopus
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