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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb paucumnnuubl: CdopmupoBaTb KoMMneTeHuun obyyatowleroca B o6nactu  sHepro- U
pecypcocbepexxeHnss U YCTOMYMBOrO PasBUTMS XMMUYECKON MPOMBILLNEHHOCTA, CO3[4aHUsi KOHKYPEHTOCMOCOBHLIX Ha
MUPOBOM  PbIHKEXMMUYECKUX MPOU3BOACTB, peanu3almm MHHOBALMOHHBLIX METOAOB B  XUMMUKO-TEXHOMOIMYECKUX
npoueccax, MUHUMMU3aLMN aHTPOMOreHHOro BO3AENCTBUA Ha OKPYXaloLLyto cpeay

1.2 3apauv QUCLUUNIUHBI:

» PaccmoTpeTb TeopeTUYeckne 1 npakTuieckne OCTUKEHUS B 00NacTM COBPEMEHHbLIX XMMUYECKUX TEXHOMOMMI
HeopraHM4YecKnx BeLLECTB, MPON3BOACTBA NPOAYKUNN HEDTEXMMUM N BUOTEXHONOMMK;

* PackpblTb NpUHUMNbLI 3HEpPro- u pecypcocbepexeHmss W YCTOMYMBOrO pasBUTUS B XUMMUYECKOM
NPOMbILLNEHHOCTMH;

* [lpogemMoHcTpupoBaTb OCOBEHHOCTM HOBbIX CTPYKTYPHbIX W TEXHOMOTMYECKUX PELUEHUA B XMMUYECKOM
TEXHONOrNN, HEPTEXUMUN N BUOTEXHOMNOTUK;

* MpepctaBuTb 0COGEHHOCTM DYHKLMOHMPOBAHMSA NPEANPUATUA XUMNYECKOW MPOMbILLIIEHHOCTU U MOBbLILLEHNS]
NX 9KOHOMMYECKOWN 3(PPEKTUBHOCTI B pe3ynbTaTe MHHOBALWN.

1.3 TpeboBaHusA K NpeaBapuTeNibHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroToBKa nNpeanonaraeT co3gaHue OCHOBbI AN (POPMUPOBAHMS KOMNETEHLNI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMIINH:

OpraHu3auust Hay4HO-UCCneaoBaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT
CoBpeMeHHble NpobneMbl Haykun B 06nacTu 3allnTbl OKpyXatoLLeln cpeabl
YnpaBneHue puckamu, CUCTEMHbIV aHanM3 U MoaenupoBaHve

OkcnepTtuaa 6e3onacHoCTH

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

MK-1: Cnoco6eH NpoBOoAUTL IKONOrMYECKUiA aHanNu3 NPOeKTOB PaCLUMPEHUS, PEKOHCTPYKLMKU, MOAEePHU3aLUN
AEeACTBYIOLMX NPOU3BOACTE, CO34aBaeMbIX HOBbLIX TEXHONOrMi U 060pyAOBaHUs B OpraHM3aLuum

3HaTb: METOONOMMI0 aHann3a XN3HEHHOTO LKA XMMUYECKUX HEePTEXUMUYECKUX U BUOTEXHONOMMYECKNX NPOU3BOACTB;
KPUTEPUUN YCTOMYMBOCTU U 3DEEKTUBHOCTUN SHEPTO- U pecypcocbepexeHunst

YMeTb: NpoBoAWUTb TEPMOAUHAMUYECKOE MOAENMPOBAHUE XUMUYECKUX, HedpTEXMMUYECKM U BUOTEXHONOMMYECKUX
Npou3BOACTB; NMPOU3BOAUTb aHanu3 anbTepHATUMBHLIX BapuaHTOB TEXHOIOrMYECKUX CXEM MpPOU3BOACTBA MPOAYKUWM,
MCNonb30oBaTb AOCTUXKEHUS] OTEYECTBEHHbIX U 3apyBeXHbIX MPOEKTHLIX U Hay4YHbIX OpraHu3auuii, paGoTatolwmx B obrnactu
CO3[aHns 3HEpPro- 1 pecypcocbeperarLLmx Hauny4wmnx 4oCTYNHbIX TEXHOMOMMMN.

BnageTb: HaBblkamy OMnpefeneHus HanpaBfeHUss U BbIYUCIEHUS CKOPOCTU XMMMWYECKMX peakuui, yaenbHbIX 3atpaT
PecypcoB ¥ Bbixoda MPOAYKLUMN B MHOTOKOMMOHEHTHbLIX FTOMOIEHHbIX U reTeporeHHbIX cUcTemMax U NpPeAcTaBleHUs Ux B
BUAE MaTeMaTUYecKUX MOAEnei Mpu PEeKOHCTPYKUMM, MOAEPHM3aLMM AEVCTBYIOLMX NPOU3BOACTB M CO3[4aHUsI HOBbIX
TEXHOMOrnM




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HavnmeHoBaHWe u cogepaHue pasaernos,
TEM U Y4EOHbIX 3aHATUIA

CewmecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoBaLU.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Paspen 1. WVHTerpanbHble  ypaBHEHUsI
npeobpasoBaHMs MOTOKOB BewecTBa MU
9HEPINN B TEXHOJTOTUYECKMX CUCTEMAX

Tema 1. YpaBHeHue GanaHCOB NOTOKOB Macc.
TeopeTtuyeckni " npakTU4eckni
matepuaneHbli 6anaHc. Kputepum oueHku
Xoda npouecca 1 kputepum adeKTMBHOCTU
NCMOMb30BaHWsA Cbipbsl. AHanM3 BapWaHTOB
pecypcocbepexeHuns Npon3BOACTBA
3KCTPaKLMOHHOM U TepMmyeckon doccopHom
KMCMNOTbI, @30THOW KUCMNOThI, CEPHOW KUCMNOThI
(OK-OA ] HUTPO3HbLIM mMeTogamm)
MpeacraBneHne maTepuansHoro 6anaHca B
dopmMe NOTOKOBOW Anarpammbl.
MpakTnyeckune 3aHATUA. Pacuet
mMaTtepuanoHoro 6GamnaHca npousBoACTBa
TEpMUYECKON docopHon KMCOTHI.
MpencTtaBneHne martepuarnbHbiX MOTOKOB B
cdobme anarnammel

Tema 2. YpaBHeHue 0OanaHca MNOTOKOB
3HEprnu. WHTerpansHoe ypaBHEeHue
COXpPaHEHUs JHeprum B TEXHONOrMYEeCKon
cucTemMe. OHTamnbMUMNHBIN  (SHEePreTU4ecKni)
6anaHc. Ponb aHepretuyeckoro 6anaHca
cUCTEMBI B peLueHum Bonpoca
aHeprocbepexeHus. KoadpduumeHt
npeobpasoBaHnsa 3Heprun n 3 PeKTUBHOCTb
bYHKLMOHUPOBaHNS XUMUKO—
TexHornormyeckon  cuctembl.  HekoTopble
acnekTel  9HepreTuMyeckoro GanaHca B
npovsBoacTBe Kncnot OCHOBHOW
xvmum.lpeacraBneHnesHepreTMYecKkoro
6anaHcoB B (hopMe NOTOKOBOW AnarpaMmbil.
MpakTuyeckne 3aHATUA.  SHepreTUyeckun
(TennoBon) GanaHc npousBoacTBa
3KCTPaKLMOHHOW  ¢pocdopHoM KUCNOTHI.
lMocTpoeHne  3HepreTMyeckom MNOTOKOBOW
OnNarnamMmmMel

Tema 3. ®usmyeckad wn  xummudeckas
akceprusi.BoipaxeHne  paboTocnocobHOCTU
cucTemsl yepes YHKUMIO  3KCEpPruw.
OnpegeneHune aKCepreTnyeckomn
3(PPEKTUBHOCTM  BO3MOXHBIX  TpPaeKTopun
ntoboro TexHonorn4eckoro npoecca. OueHka
TEPMOAMHAMMNYECKOTO COBEpLLEHCTBA
MpoLleccoB NPOU3BOACTBA aMMMaka n3
a30TO-BOAOPOAHOM CMECUM M TfMHO3emMa U3
6okcuToB no metoay banepa.

MpakTnyeckme 3aHATUS. Pacuet
3KCepreTmyeckoro K.Mn.g. noacucTem
nony4yeHus rmmHo3emMa n3 BoKCUToB METOO0M
Banepa.

Pasgen 2. AdpekTnBHOCTL
TEXHOIMOMMYECKNX MPOLLECCOB OpPraHNyYeckoro
Komnnekca
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Tema 4. O6wwas XapakTtepucTtuka

HepTeEXMNYECKOro npou3BoACTBa,
aKcepreTmyeckni aHanus. Mpouecchl
nepBUYHOM neperoHkn HedTw,

KaTanutuyeckoro pudOpMUHTa, KpekuHra u
nMponusa c nosiydeHMemM TONNuBa, HedTAHbIX
mMacen, HedTsAHbIX OWUTYMOB, HedTAHbIX
pacTBopuTENnen, TBEPAbIX YrNeBO4OPOAOB U
npoYmx HedTENpPOayKTOB. JKkcepreTmyeckas
OLEHKa CcTagul MofyyYyeHWs a-cTupona u3
nsonponunbensona. lNuH4Y-aHanM3 nepBUYHOM
nepepaboTkn HedTn METOLOM AT
(aTmMochebpHomn TpybyaTtkn) " ABT
(aTMochepHo-BaKkyyMmHOM TpybyaTKm).

MpakTuyeckme 3aHATUS. MuHy-aHanma
nepBu4YHOM NepepaboTkn HedpTn meTogom AT .

Tema 5. [lpou3BoacTBO M NpeBpalleHune
6uomaccel. WctouHmkm Buomaccel. Obuee
npeBpalleHme U TexHornorun nepepaboTku
6Guomaccol: cxxuraHvue, NnMponus, rasnudukaums.
MpombILneHHbIE npovecchl nony4yeHus
6roTonnums. OKcepreTnyeckuin ©anaHc
CXuraHus razoobpasHoro Tonnvea Ha npuMmepe
mMeTaHa.

MpakTuyeckne 3aHATUSA.  JKCepreTU4eckui
aHanm3 CXXUraHus NpMpogHOro rasa.

nn

nn

MocTtpoenune avarpaMmmbl 'poccmana-
LapryTa.

Paszpgen 3. CucTeMHbIi nogxon SHepro- u
pecypcocbepexeHus B XUMUYECKOM
TEXHONOTUM.

Tema 6. Vcnonb3oBaHue BTOPUYHBIX

3HEPropecypcoB B XMMUYECKMX NPOU3BOACTBAX
CocToslHMEe U NepcrnekTuBbl UCMNONb30BaHUS
roproYmnx, TEMNMOBLIX BbICOKOMOTEHLMANbHbLIX U
HU3KonoTeHumanbHbix BOP B xumnuyeckux

Npon3BoaCTBaXx. Lnkn PeHknHa,
abcopOLUMOHHO-X0NOAUITbHbIN LMKn,
XMMUYECKNI TEnnoBomn Hacoc.
TepMO3KOHOMUYECKUI aHanus XUMUKO-

TEXHOSTIOrMYECKUX CUCTEM.
MpakTuyeckme 3aHaTMA. Vicnonb3osaHne BOP
npu nony4yeHnn a-cTupona "3
nsonponunbeHsona. PacyeT akcepreTmyeckoro
K.rn.g.

Tema 7. Mcnonb3oBaHue MeTo0B
onTUMM3aUMM NpU  CO3OAHUN  3HEpro- wu
pecypcocbeperatoLmx Npon3BOACTB.

CTPYKTYPHO - AEKOMMO3WNLMOHHAs, CTPYKTYPHO
— napameTpuyeckass ontummsaums XTC B
3agadax 9Hepro- u pecypcocbepexeHus B
XVMUYECKON TEXHOIOMNN.

MpakTuyeckne  3aHATUA.  JKCepreTU4eckuin
aHanua paboTbl TeNNO00OMEHHNMKA.
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Tema 8. B3anmocBsi3ab XMMUYECKON oTpacnu,

aKonormm n
NnonoXxeHuna

B3anmoobycrnoBneHHOCTb MeXay 3aluTomn

OKpyXatoLlen
HeraTMBHOIO

MpakTnyeckme

TepmognHammnyeckmmn aHanus KoTna-

VTUNN3aTopa.

TepMOﬂ,VIHaMVIKVI.OCHOBHbIe
9KOTEpMOONHAMUKN.

npupodHo  cpedbl  OT

BO34€eNCTBUS xmmmqemioﬂ 3 2 5 Un
NPOMBbILLITIEHHOCTU N TEPMOANHAMNYECKON U
3KOHOMMYECKOWN
TEXHOJTOrMYECKMX NPOLLECCOB.

3P PeKTUBHOCTBIO

3aHATUA.

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 12 37,75

KoHcynbTaumm n npomexyToyHas

attectauus (3aver) 025

Bcero koHTakTHasa paborta n CP no

AMCLMNIINHE 34,25 37,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM MiaHoOM He NPefyCcMOTPEHO

5. ®OHl OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnncaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 NokasaTenun oueHnBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMoka3saTenu oueHnBaHWsA pe3ynbTaToB 00y4YeHus
KoMneTeHumnm cpencTea
Bocnpoussogut OCHOBHbIE TEeXHoMnorm4eckune nokasaTtenu
XUMUYECKNX, HedpTeXMMUYECKNX U BUOTEXHONOrMYeCKMX MPON3BOACTB,
ﬂaoopmngyégm?T/sTXM“?Mzgg(orgnoiiﬁ:msmpyemux TEXHOTEHHbIX CUCTEM Bonpoci ans yCTHOTO
P A u ) . cobecenoBaHus

OcyuwiecTBnseT  MNOCTPOEHME  MaTemMaTuMyeckoh  mogenu  ans
MWHMMMU3aUMK 3aTpaT XMMUYECKOro CUHTe3a U BMOTeXHONOornyeckux

MK-1 MpakTnyeckue paboThbl

NPOW3BOACTB, NPOBOAUT CUCTEMHBIA aHanM3 Mexay 9KONorM4yeckumm
MHTerpanbHbIMU MoKasaTensamMyM U NpPoU3BOACTBEHHLIM MOTEHLMAaNom
Npy PacLLUMPEHNN Y PEKOHCTPYKLIMM TEXHOMOTUYECKMX KOMIMIEKCOB.
BbiNonHaeT TepMoaMHaMU4eckoe MoAenupoBaHUe TEXHOMOMMYECKNX
MpoLeccoB Ans ONTUMM3ALMM  OCHOBHbLIX CTagui AeWCTBYIOLLIMX
NPOV3BOACTB U aHanmn3a XMMMKO-TEXHOMNOMMYECKUX NoKasaTenei

MpakKTUKo-OpUeHTUpOBaHHOE
3apaHve

5.1.2 Cucrtema 1 KpuTepum oueHUBaHus

LLikana oueHnBaHus

KpuTtepum oueHmBaHmsa ccoopMmnpoBaHHOCTN KOMNETEHLNN

YcTHoe cobecenoBaHue MucbMeHHas paboTa

OOGyyatowmiica TBepAo 3HaeT martepwuan
OVCUMMNUHBI, TPaMOTHO U MO CyLLEecTBY
nanaraet ero, Bnageet
npodeccrnoHanbHom TEPMUHONOTNEN,
nokasbiBaeT yMeHWe pabotatb C

OCHOBHOW 7] [JOMNOMNHUTENbHOW
3ayTeHo nuTepaTypon, NpUMeEHsieT  OCHOBHbIE | He npegycmoTpeHo
MeToAbl npu peLlieHnn npakTuko-
OPUEHTUPOBAHHbIX 3agaHnn,
CBOEBPEMEHHO BbIMOSTHUIT MpaKTUYecKne
paboThbl .

YuntbiBatoTcs Gannbl, HaKOMfEHHble B
TeyeHune cemecTpa.

He 3auTteHo

O6yqarou.u/||?10ﬂ He BnaaeeT mMartepunarniom

OpVEHTMpPOBaHHOE 3afjaHue Wu(unu) He
BbIMNOMHMN B MOMHOM obbeme
npakTuyeckne paboThl,

OUCLUMINHbI, npodeccroHanbHom
TEPMUHOSOTUNEN, ponyckaet
npuvHUMNuanbHble oWNGKM Npu oTBeTe Ha
He npegycMoTpeHo
BOMPOCHI, He peLumn NpakTUKO-




npeaycMoTpeHHble paboyen nporpammon.
He yuuTbiBatoTCA Gannbl, HaKoONMEHHbIE B
TeyeHune cemecTpa.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNU UHbIE MaTepuarsbl, Heo6xoAMMbIe ANSl OLeHKA 3HaHUWA, YMEeHUN,
HaBbIKOB U (UNN) onbiTa AEeATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 3
1 OcHOBHble NapameTpbl YCTONYMBOCTU NCMONb30BaHNS PECYPCOB B TEXHOMOMMW HEOPraHUYECKUX BELLECTB;
2 OcHOBHble NapameTpbl YCTONYMBOCTU NCMONb30BaHNS PECYPCOB B TEXHONOrUM nepepaboTkn HedTy;
3 OcCHOBHble NapameTpbl YCTONYMBOCTU BUOTEXHONOMMYECKMX NPOLLECCOB;
4 Ha3oBuTe OCHOBHblE TEHOEHLMN Pa3BUTUS SHEPreTUYeCKON MPOMBbILLINEHHOCTH;
5 Ha3oBuTe OCHOBHblE TEHOEHLMN Pa3BUTUS NMPOMbILLNEHHOCTN HEOPraHN4YecKoro CUHTe3a;
6 HasoBuTe OCHOBHbIE TEHOEHLMU PA3BUTUS HEDPTEXNMMNYECKON MPOMBbILLNEHHOCTHY;
7 Ha3oBuTe OCHOBHbIE TEHOEHLMUN Pa3BUTUSI BUOTEXHOMNOINY;
8 OHepreTuyeckne n TensoBble NOTEPU B CbiPbEBON MPOMBbILLIEHHOCTY;
9 MpencTaBneHne SHTaNbLNUNHOIO U AHEepPreTYeckoro 6anaHcoB B hopmMe NOTOKOBOW AnarpaMmel;
10 PaHxupoBaHMe WCTOYHMKOB TEMNSOThI M CTOKOB TEMMOTbI C MOMOLLBIO MaeanbHON MawmHbl KapHo;
11 BobipaxeHue paboTocnocobHOCTU cUCTeMbl Yepes OYHKLMI0 IKCEPTUn. JKCeprusa NOTOKOB SHEPruu;
12  |TepmoamHamunyeckas acpeKTMBHOCTb NPON3BOACTBA aMMMUaKa;
13 Ha3oBuTe 0CHOBHbIE CNOCOOLI NONYYEHNSI CEPHOM KUCIOThl U OLEHUTB UX SHEPro- 1 pecypcoadhPEKTUBHOCTD;
14  |AHanu3 BapyaHTOB 3HEPro- U pecypcocbepexeHns Npu NosTyYeHUN IKCTPaKLMOHHOW hOCPOPHON KUCMOTHI;
15 |AHanus BaprMaHTOB 3HEPro- 1 pecypcocbepexeHms Npyu  NonyyYyeHnss Tepmuyeckon hocdOpHON KNCNOThI;
16 BapuraHTbl TEXHONOrM4EeCKNX CXeM NPOU3BOACTBA a30THOW KMUCNOThbI U3 aMMUaka;
17  |OcHoBHble HanpaBneHMs NOBbILEHWS 3¢PDEKTUBHOCTM NPOM3BOACTBA METAHONA;
18 lMepcnekTyBbl UCNOML30BaHUA BbICOKO- U HU3KOMOTEHUManbHbIXx BOP B XumMnyeckmx npoMsBoacTeax;
19 CTpyKTYypHO-AEKOMNO3MLMOHHasa onTumuaaumsa XTC B 3agadvax SHepro- U pecypcocbepexeHus;
20 |CTpyKTypHO — napameTpudeckasa ontumusaumsa XTC B 3agadvax SHEPro- U pecypcocoepexeHus;
21 Mpoueccol nepBryHOM NnepepaboTkn  HedTw. MNMUHY - aHanu3 yctaHoBkn AT,
22 Mpoueccol nepBryHOM NnepepaboTkn HedTU. MNMnHY - aHanu3 yctaHoBku ABT;
23 MyTn noBbiweHNs 3hPEKTUBHOCTU YCTAHOBOK r'MOPOOYMCTKM Npu nepepaboTke HedhTenpoayKToB;
24 MasoppakuymoHmpoBaHme. AHanu3 BO3MOXHOCTM CHUXEeHUS noTpebneHns aHepropecypcos;
25 BblaeneHve napaduHoB MeTogoM agcopbumuy;
26 ConocTaBneHne yCTaHOBOK KaTanuMTuieckoropudopMuHra u nnaTopmumHra;
27 Mpoueccol rnybokon nepepaboTkmn HedpTn. KaTanutuuecknin KPEKUHT, TMAPOKPEKMHT, KOKCOBaHUE, NMPONu3;
28 Mcnonb3oBaHye BbICOKOKAYeCTBEHHbIX PECYPCOB AN AOCTMXKEHMUS YCTOWYMBOrO pasBUTUS;
29 OxapakTepusyinTe 3aMKHYTbIN LUK KPYroBOPOTa SMIEMEHTOB U TEXHOMEHHbIN PECYPCHbIV LIMKIT;
30 Ha3oBuTe UCTOYHMKIN BMOMACCHI 1 OXapaKTEPU3yNTe X IHEPrETUYECKNE NOTEHLMaNbHbIE BO3MOXHOCTMY;
31 |OcHoBHble TeXHOMNOrMK NpeBpaLleHns Bromacchl B 3HepreTuyeckue pecypebl;
32 lMpombiLlneHHble npouecchl NonyyeHus GUoTonnus;
33 BroxmmMuyeckasi o4MCTKa CTOYHbBIX BOA HA MPOMBbILLMEHHBLIX NPEANPUATUSAX;
34 Bo3gencTBme MOHOB TOKCUYHBIX TSXKEMbIX METaoOB HA TEXHOTEPPUTOPUATbHBLIE U arpoTeEpPUTOPUarbHbIE
KOMMNNEKChI;
35 YTO Takoe yTunm3aumsa nu 4em oHa oTnuyaeTcs ot NOBTOPHOrO I/ICI'IOﬂb3OB?HI/I$|?
PaccmMoTpeTb Ha KOHKPETHbBIX 06 bEeKTaX XUMUYECKON 1 HEPTEXUMNYECKON NMPOMBILLIIEHHOCTY;
36 MaTepuansl 1 cbipbe, HEOOXOAUMBIE AN PECYPCO- U 3HEprocoeperaLLen IKOHOMUKHY;
37 Kak Bnusiet passutme HedTEXMMUYECKOW OTPacnim Ha 9KONOTMI0 TeppUTOPUAarbHbLIX KOMMIEKCOB;
38 Kak BnuseT pasButme XMMMYeCKON NPOMbILLIIEHHOCTM Ha 3KOMOIMI0 TEPPUTOPUANbHBLIX KOMMIEKCOB.




5.2.2 TunoBble TecTOBbIe 3aAaHUA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUA (3agaym, Kenchbl)

1. B kamepy cmelleHua nogaeTcs wuxta B konudectee 5200 kr/y. [JaBneHne Ha Bxode B KaMepy CMeLleHus
P1=0,1815 Mrla (1,85 aTta), Ha Bbixoge P2=0,167 Mla (1,7 ata). KonnyecTtBo BogsHOro napa, noctynarLlero B kKamepy
cmeweHus - 10800 kr/4. TemnepaTypa BogsHOro napa Ha Bxoge B kamepy cmelueHunsa T1=978 K (705°C), Ha BbIxoge 13
kamepbl T2=903 K (630°C). QHTanbnusa BogaHoro napa i1=3941,47 kx/xr (Ha Bxoge); i2=3770,39 k[x/kr (Ha Bbixoge).
TemnepaTypa WuxTbl Ha BxoAe B kamepy cMmewweHns T3=763 K (490°C), Ha Bbixoge T4=903 K (630°C). SHTanbnms WwWuxTol
i4=2068,12 k[x/kr (T4); i3=1713,07(T3). SHTponumsa wnxtbl 6,112 kx/(kr K) npu T3, 6,502k0>x/(krK) npu T4. 3aBucMMocTb
Tennoemkoctn H20roT Temnepatypbl Cp=1,667 + 0,5957 10 -3T

Onpepenutb akcepreTudeckuin KMNO kamepbl cMeLLeHuns.

2. NcxogHble gaHHble. Temnepatypa nutatenbHon Bogpl (3633,0 kr/y ) Ha Bxoge T1=333 K (60°C). BogsaHown nap
Ha BbIxoAe M3 annaparta umeeT Temnepatypy T2=393 K (120°C). QHTanbnmMs BOOHOrO KOHAEHcaTa Ha Bxoge i1=251,2
k[bx/kr. QuTanbnusa BogaHoro napa i2=2711 k[x/kr; yaenbHaa Tennota napoobpasoBanusa r=2207 k[x/kr. eHepauus
BOASIHOIO Nnapa OCYLLECTBMSETCA 3a CYeT Tenna KoHTakTHoro rasa (16000 kr/4). TemnepaTtypa KOHTaKTHOro rasa Ha BXxoae
T3 = 698K (425°C), Ha BbIxoge - T4=473K (200°C). OQHTanbnmsa KOHTaAKTHOrO ra3a Ha Bxoae i3=2753,04 k[x/kr, Ha BbIxoae
- 14==2236,82 k[x/kr. CpeaHAsa TENnoeMKOCTb KOHTakTHOro rasa Cp=2,43 k[x/(kr_K). CpegHss TennoemkocTb BOAbl
Cp=4,19 xx/(kr _K).

Paccuntatb akcepretmnyeckui K naporeHeparopa.

5.3 MeToanyeckne maTepuansi, onpeaensiowmne npoueaypbl OLeHUBaHWUsA 3HaHWWA, YMEHUIW, BNafAeHUi (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NMKBUAALUUN aKafeMUYeCcKon
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauMn pernameHTUpoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIEro KOHTPOMSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmnxca»

K 3a4eTy AOonyCcKakrTCA CTyAEeHTbl, MOJTHOCTLIO BbINOJIHMBLLKE MNITaHOBbIE NMpakTU4eCckne 3agaHua.

5.3.2 ®opma npoBeaeHUsi NPOMeXYTOYHOM aTTecTaumMm no AucUunInHe

YcTHasa + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMn nNo AUCLUUNNInHe

MarucTpaHT yCTHO OTBEYAET Ha OAMH TEOPETUYECKUIA BONPOC U BbINOMHSAET O4HO NPaKTUKO-OPUEHTMPOBAHHOE
3afaHne. Bpems Ha noaroToBky K yCTHOMY cobeceioBaHuo cocTaBnsieT 40 MUHYT

6. YHEBHO-METOANWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO ["loa nspgaHua | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
Bnacos, IN. 1. OHepro- n|CaHkr-lNeTepbypr: CaHKT- http://www.iprbooksh
pecypcocbeperatoLime MeTepbyprckmn op.ru/102598.html
npoueccel B 3awmTe rocy1apCTBEHHbIA 2017
oKpyatoLLien cpefbl YHUBEPCUTET

NPOMbILLNEHHbIX
TEXHOMNOIrMN U au3anHa

youH, B. .,|HeTpagnumoHHble n http://www.iprbooksh
MaTtBeeBa, A. .,|BO300OHOBNSAIEMbBIE  UCTOYHUKMU 0p.ru/96109.html
Bo3gsikos, . .,|eHeprum

AnkoBckunn, C.

Tomck: Tomckumn
JlapuoHos, K.

D>ODO>H M

Cniocapckuin, K. , NONUTEXHUYECKNIA 2019

Mapbiweea, A. , yH/BEpPCUTET

Lmnbynbckun, C. ,

3eHKoB, A. ,

JlaBpuHeHko, C. B.

Hyenkosa, 1. 1O. HeTpanuumonHbIe u| Crasponons: Cesepo- http://www.iprbooksh
BO30OHOBMSAEMbIE WCTOYHUKM KaBkasckuii 2015 0p.ru/63104.html
3Hepruu denepanbHbIn

yHMBEpCUTET




6.1.2 JononHuTenbHasa yyebHasa nutepaTypa

BepexHasn, A. T. OnekTpoxmmMmyeckmne PocTtos-Ha-[loHy, http://www.iprbooksh
TEXHOMOrMn 1 matepuansl TaraHpor: MspatenscTso 2017 op.ru/87528.html
KOxxHOro dpepeparnbHoro
yHMBEpCUTETA
Knumos, r. M.,|HeTpagnumnoHHble " Hubkemit HoBropo: http://www.iprbooksh
Knumos, A. M. BO300OHOBMSIEMbIE WUCTOYHUKU P A op.ru/80911.htmi
Hwxeropoackui
3HeprMM  Ona  nonyyeHus FOCYAAPCTBEHHbIIA
TennoTbl B cucrtemax yaap 2016
apXUTEKTYPHO-
TennocHabxeHus g
(rasormgpaTtbl €CTEeCTBEHHOro CTPOUTENBHEN
rasa) yHuBepcuteT, O6C ACB

6.2 MNepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

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

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

3.MHopmaumnoHHo-obpasoBaTeneHaa cpega CIIeryrnTn https://portal.sutd.ru/ ¢ obpa3oBaTenbHbIMU
pecypcamu no AMCLUUNIVHE, B TOM YMCMe BUAeoMaTepuanamm ons npakTM4eckmx 3aHsaTUN.

6.3 NMepe4yeHb NULEH3MOHHOIO U CBOBOAHO pacnpocTpaHAeMOoro NnporpaMmMHoro o6ecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
AutoCAD
Mathcad Education — University Edition Term

JInueHsus Ha npaBo MCMONb30BaHNWs Y4Y4ebHOro KoMmnnekTa nporpaMMHoOro obecrnieyeHus NakeT oBHOBREeHUsi
KOMIMAC-3D

6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6XxoAUMON Ans ocyllecTB/IeHUs obpa3oBaTeNbLHOro
npouecca no AUCUUNIIMHe

Ayautopus OcHalleHne

MynbTumeaninHoe obopygoBaHue, KOMMNbIOTEPHAsi TEXHUKA C BO3MOXHOCTbIO MOAKIMIOYEHUs K
KomnbioTepHblit knacc [cetn  «MHTepHeT» un  obecneyeHnem [ocTyna B ANEKTPOHHYIO  MHAOPMALMOHHO-
obpasoBaTenbHyto cpeny

MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekymoHHas Y A pyA H P A

ayautopust

CneuuanuanpoBaHHas Mebernb, gocka
YyebHas ayautopus
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