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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUNIUHBI

1.1 Uenb gucumnnnuubl: CopMupoBaTh KoMneTeHLun obyJatollerocs B 06nacTu aHepro- U pecypcoctepexxeHus 1
YCTOMYMBOIO PasBUTUA XUMUYECKOW MPOMBILLNEHHOCTA, CO3[aHMsI KOHKYPEHTOCMOCOBHBLIX HA MUPOBOM PbIHKEXMMUYECKUX
NpPOM3BOACTB, peanusauny MHHOBALMOHHBIX METOAOB B XMMUKO-TEXHOMNOMMYECKUX MPoLeccax, MUHUMU3ALUM aHTPOMNOreHHOro
BO3AENCTBUA HA OKPY>XKaloLLyIo cpeay

1.2 3apaum gUCLUUNNUHDI:

* PaccMoTpeTb TeopeTuyeckue M MpakTUYeckue OOCTMKEHMSI B 0OnacTy COBPEMEHHbIX XMMWUYECKMX TEXHOMOrui
HeopraHM4yeckmnx BeLLecTs, MPON3BOACTBA NPOAYKLUUN HepTEXUMUM U BUOTEXHOMOTNM;

* PackpbITb NpYHLMNbI 3HEPTO- U pecypcocbepexeHns 1 yCTOMUYMBOro pasBUTUS B XMMUYECKOW MPOMbILLITEHHOCTH;

* [pogemMoHCcTppoBaTh 0COBEHHOCTM HOBbLIX CTPYKTYPHbIX M TEXHOMNOIMYECKNX PELLUEHUIN B XMMNYECKON TEXHONOMNN,
HedTexMMmmnm n BruoTexHonoruu;

* MpeacTaBnutb 0COGEHHOCTU (PYHKLMOHMPOBAHWUSI NPEANPUATUA XMMUYECKOW NMPOMBILLNIEHHOCTU U MOBbILLEHWS UX
9KOHOMUNYECKON 3PPEKTUBHOCTM B pe3ynbTaTe MHHOBALUNA.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst GOPMUPOBAHNST KOMMETEHLMIA, yKasaHHbIX B M.
2, NP U3y4YeHUN OUCLUMUMIINH:

OpraHusauusi Hay4Ho-MccrnegoBaTENbCKUX U OMNbITHO-KOHCTPYKTOPCKUX paboT
YnpaBneHue puckamu, CUCTEMHbI aHanM3 u MoaenupoBaHme
OkcnepTtusa 6esonacHoCcTn

2 KOMMNETEHLUWN OBYYAIOLWLEIOCsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNNUHDbI

MK-1: Cnocob6eH NpoBOAUTL IKOSOrMYeCKUIN aHanus NPOEeKTOB paclUMpPeHUs, PEKOHCTPYKUUM, MOAEepHU3aumnm
OeNCTBYIOLMX NPOU3BOACTB, CO3AaBaeMbIX HOBbIX TEXHONOIMMI U 060PYAOBaHMUS B OpraH13auum

3HaTb: METOAOMOMMI0 aHanu3a >KM3HEHHOTO LMKNAa XUMUYECKUX HemTEXMMUYECKUX U GUOTEXHONOTMMYECKMX MPOU3BOACTE;
KpUTEepUM yCTONYMBOCTY 1 3hHEKTUBHOCTM SHEPTO- U pecypcocbepexeHns

YmeTthb: nposBoanTb TepMoAMHaMM4yeckoe MoaennposaHne XuMUYecKux, He(bTeXVIMVI‘-IeCKVI N BMOTEXHONOMMYECKNX
Npon3BOACTB; MNMPOU3BOAUTb aHann3 arnbTepHaTUBHbIX BapMaHTOB TEeXHOJNIOMMYeCcKnx cCxemMm npom3soAcTBa npoaykKunn,
ncnonb3oBaTtb OOCTUXEHUA OTe4YeCTBEHHbIX U 3apy6e>KHb|x NPOEKTHbIX N Hay4HbIX OpFaHVI3aLI,VIl7I, pa60Ta+ou.|,|/|x B obnactu
CO30aHnA 3Hepro- n pecypcoc6eperarou.|,mx Hannyywmnx AOCTYNMHbIX TEXHOMOrnm.

BnapeTb: HaBbikamu onpeneneHna HanpasneHna n BblYUCIEHNA CKOPOCTU XUMUYECKUX peaKLI,VIl7I, yaenbHbIX 3aTpaTt pecypcoB
M BbiIXo4a npoaykKuMn B MHOIFOKOMMOHEHTHbIX TOMOreHHbIX W reTeporeHHbIX cuctemax wu npeacrtaBneHna Ux B Buae
MaTemaTU4eckux Mogernen Npun peKOHCTPYKUUn, mogepHusaunn Ll,eVICTBy}OLIJ,VIX npon3BoOACTB U CO3aaHNA HOBbIX TEXHOMOornmn




3 PE3YJIbTATbI OBYYEHUA NO ANCLUUMINHE

HavnmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHBIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoBAaL.

dopMbl
3aHATUI

dopma
TeKyLLero
KOHTpONnA

Pasgen 1. MHTerpanbHble ypaBHEHUSA
npeobpasoBaHUs NOTOKOB BELLECTBA U
3HEpPrum B TEXHOMNOMMYECKNX CUCTEMAX

Tema 1. YpaBHeHne 6anaHcoB NOTOKOB Macc.

TeopeTnyecknin 1 NpakTU4eckun
MaTepuanbHbin 6anaHc. Kputepum oueHku
Xoda npovecca n Kputepum adpekTMBHOCTM
NCNonb30BaHUA Cbipbd. AHaNn3 BapnaHToB
pecypcocbepexeHnsi NpoM3BOACTBa
9KCTPaKUNOHHOW 1 TepMmyeckor doocdopHom
KUCMOTbI, a30THON KUCOTbI, CEPHOW KUCTOThI
(OK-OA 1 HATPO3HBIM MeTOAaMM)
MpencTtaBneHne matepmanbHoro 6anaHca B
dopme NOTOKOBOW AnarpaMmeil.
MpakTnyeckue 3aHatus. Pacuet
MaTepuanbHoro 6anaHca npon3BoACTBaA
Tepmuyeckon gocopHOM KNCIOThI.
MpencraBneHne maTepmanbHbIX NOTOKOB B
dopme gmarpaMmmbl

Tema 2. YpaBHeHue H6anaHca NnoTokoB
3Heprun. MiHTerpanbHoe ypaBHeHue
COXPaHEHUS 3HEPTUN B TEXHONOMMYECKOMN
cucteme. SHTanbNUHLIA (SHEPreTnYecKkni)
fanaHc. Ponb aHepreTnyeckoro 6anaHca
CUCTEMbI B peLLeHnmn Bonpoca
aHeprocbepexeHus. KoadpuumneHTt
npeobpasoBaHus aHeprun 1 3PPEKTUBHOCTb
PYHKLMOHNPOBAHUSA XUMUKO—
TEeXHorornyeckom cuctemsl. Hekotopble
acnekTbl aHepreTMyeckoro 6anaHca B
NPON3BOACTBE KUCIIOT OCHOBHOMN
xumnn.lNpecTaBneHnesHepreTM4eckoro
©anaHcoB B (hopMe NOTOKOBOWN gnarpammbl.
MpakTnyeckme 3aHATUSA. DHEepPreTUyYeckun
(TennoBow) 6anaHc NPon3BOACTBA
3KCTPaKUMOHHON GOCHOPHON KNCIOTHI.
lMocTpoeHne aHepreTU4ECKoONn NOTOKOBOM
aunarpammbl.

Tema 3. dusnyeckasn n xummdeckas
akceprusi.BoipaxeHne pabotocnocobHoOCTH
CUCTEMbI Yepe3 PYHKLUIO IKCEPTUN.
OnpepeneHne akcepreTu4eckon
3(PPEKTUBHOCTN BO3MOXHbIX TPAEKTOPUiA
noboro TEXHONOrM4YeCKoro npouecca.
OueHKa TepMOAMHAMNYECKOTO
COBEPLLEHCTBA NPOLLECCOB NPOM3BOACTBA
aMMuaka W13 a30TO-BOAOPOLHOW CMECU U
rmmHo3ema un3 6okcnToB nNo metoay banepa.
MpakTnyeckme 3aHaTHsA. Pacyet
akcepreTmyeckoro K.IN.O. nogcucrem
nony4YyeHns rmuHosema n3 6oKCUTOB METOAOM
Baiepa.

Pasgen 2. . 3ddeKTMBHOCTD
TEXHOOrMYECKNX NPOLLECCOB OPraHMYecKoro
KoMmnnekca

6,75

mn
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nn
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O,PrP




Tema 4. ObLwas xapakrepuctmka
HedTEXMMNYECKOTO MPOU3BOACTRA,
akcepreTudeckmin aHanus. lNpoveccol
nepBUYHOM NeperoHkn HedTu,
KaTanuTuyeckoro pucopMUHra, KpekuHra u
nMponu3a ¢ NoslydeHnem Tonnmea, HeTAHbIX
mMacen, HePTAHbIX BUTYMOB, HEPTAHBIX
pacTBopuTenen, TBEpAbIX YrIeBOAOPOA0B U
npoymnx HedPTENPOAYKTOB. JKCepreTnieckas
OUEeHKa CTaaui Nony4vyeHnst a-ctuporna us
nsonponundeHsona. NuH4-aHanun3
nepeuYHOM nepepaboTkm HedpTn meTogom AT
(aTmocdebpHon TpybuaTtkm) n ABT
(aTmocdhepHoO-BakyymMHOM TpybyaTKm).
MpakTuyeckune 3aHATUA. MNnHY-aHanuns
nepeuYHOM NepepaboTkn HepTn MeTOAO0M
AT .

mn

Tema 5. MponsBoacTBo 1 NpeBpaLleHme
6uomaccsl. ictouHukn dnomaccel. ObLee
npespaLleHne n TEXHONOornm nepepaboTku
Buomacchl: cKuraHue, NMPonua,
rasvdukaums. NMpomMbILwneHHbIE NPoLecChl
nony4yeHns GUOTONNMUB. SKCEPreTUHECKUN
©anaHc cxuraHmsa razaoobpasHoro Tonnmea Ha
npvMepe mMeTaHa.

lMpakTuyeckne 3aHATUSA. SKCepreTnyeckmn
aHanma cXuraHus NpMpoaHoro rasa.
MoctpoeHue guarpammel 'poccmaHa-
WapryTa.

nn

Pazgen 3. CucTeMHbIA NOOX0A 3HEPro- u
pecypcocbepexeHnsi B XMMUYECKOM
TEXHONOINMN.

Tema 6. Vicnonb3oBaHWe BTOPUYHbIX
3HEPropecypcoB B XMMUYECKNX
nponseoactTBax CocTosAHME U NePCNeKTMBLI
NCMNOMb30BaHWsA rOpPHYMX, TEMNOBbIX
BbICOKOMOTEHLMANBHbIX U
HU3KonoTeHunaneHbIX BOP B xrmuyeckmx
npouasoacteax. Linkn PeHkuHa,
abcopOLMOHHO-XONOANMbHBIV LMK,
XUMUYECKUI TENNOBOW Hacoc.
TepMO3SKOHOMMUYECKUIA aHaNM3 XMMUKO-
TEXHONOMMYECKMNX CUCTEM.

MpakTnyeckme 3aHATUSA. Ncnonb3oBaHue
B3P npu nonyyeHun a-ctupona u3
nsonponunbeHsona. Pacuet
akcepreTudeckoro K.IN.1.

mn

Tema 7. Vicnonb3oBaHne MeTo4o0B
onTUMU3aLUuM NpU CO34aHNUM SHEPro- U
pecypcocbeperatoLLmx NpoU3BOACTB.
CTPYKTYPHO - EKOMMO3MLIMOHHASA,
CTPYKTYPHO — NapameTpuyeckas
ontTumusauua XTC B 3agayax sHepro- un
pecypcocbepexxeHnsi B XMMUYECKOW
TEXHOMOrnMm.

MpakTnyeckme 3aHATUSA. DKCEpPreTuHeckni
aHanua paboTtbl TennoobMeHHMKa.

nn




Tema 8. BsaumocBsA3b XMMMYECKOW OTPacsu,
3Konormm n TepMmoamHaMmkn. OCHOBHbIE
NONOXEHNS 3KOTEPMOANHAMMKMN.
B3anmoobycrnoBneHHOCTb MeXay 3aluTomn
OKpY>KaloLLLen NpMpoaHon cpeapbl oT
HeraTMBHOIO BO34ENCTBUS XUMUYECKOM
NPOMbILLITIEHHOCTN U TEPMOANHAMMUYECKON U
3KOHOMMYECKON 3hPEKTUBHOCTBIO
TEXHOJTOrMYECKMX NPOLECCOB.

nn

MpakTnyeckue 3aHATUS.
TepmoguHaMmn4ecknin aHanma Kkotna-

yTunusaTtopa.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

16 11 39,75

KOHCyJ'IbTaLI,VII/I N NPOMEXYTOo4YHasa atrectauma

(3auver) 0.25

Bcero koHTakTHas paboTta n CP no

32,25 39,75

aucumnmnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM MnaHoM He NpedycMOTPeEHO

5. ®OH[} OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarterneun, KpUTepmeB U CUCTEMbl OLLeHUBAHUSA pe3yfibTaTOB 06yYeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHuMe oueHO4YHOro
lMokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOMMeTeHUUN cpencTea
Bocnpon3BoguT OCHOBHbIE TEXHONMOMMYECKME NoKasaTenm XMMNYECKNX,
HeTEXNMMMYECKNX N BUOTEXHONMOMMYECKMX NPOM3BOACTB, hopMynmpyeT
Smiagenésggpm:ﬁgyemux TEXHOreHHbIX CUCTEM MPOM3BOACTB Bonpock! Anst YCTHOTO
4 ) . cobecepoBaHus
OcyLlecTBRSIET NOCTPOEHME MaTeEMaTUHECKON MOAenu ans
MUHUMU3aLMN 3aTpaT XMMUYECKOTO CUHTE3a U BUOTEXHOMOrMYECKNX
MK-1 MpakTnyeckune paboTtol

NPOW3BOACTB, NPOBOAUT CUCTEMHBIV aHaNM3 Mexay 3KoNorMyeckuMm
MHTerpanbHbIMK NoKasaTenAaAMn U NPOU3BOACTBEHHbLIM NOTEHLUANoM
Npy PacLUMPEHUN Y PEKOHCTPYKLIMM TEXHOSOTUYECKMUX KOMIIIEKCOB.
BbINonHsaeT TepMoaMHaMUYeckoe MOAENMPOBaHNe TEXHOMOMMYECKNX
MpoLLEeCCoB ANA ONTUMMU3aLMN  OCHOBHBIX CTafUA OENCTBYIOLLNX
MPOW3BOACTB M aHanmn3a XMMUKO-TEXHOMOMMUYECKUX NoKasaTtenei

MpaKTUKO-OpUeHTUpOoBaHHOE
3apaHve

5.1.2 Cuctema n KpuTEPUN OLLEHUBAHUSA

LLikana oueHnBaHus

Kputepun oLeHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHue

MncbmeHHas paboTta

3ayTeHo

ObyuatoLwmiicsa TBepAo 3HaeT matepuarn
OVCLMMIUHBI, TPaMOTHO U MO CyLLECTBY
nsnaraeT ero, BnageeT npodeccnoHanbHowm
TEPMUHOINOIMEN, NoKka3biBaeT yMeHNE
paboTaTb C OCHOBHOW 1 JOMNOMHUTENBHOW
nMTepaTypou, NPUMEHSIET OCHOBHbIE
MeToAbl MpPU PEeLUEHNN NPaKTUKO-
OPWEHTUPOBAHHbIX 3adaHUN,
CBOEBPEMEHHO BhINOMHUIT MPaKTU4eCKne
paboThbl .

YuuTtbiBaoTcs 6annbl, HAKOMMEHHbIE B
TeyeHue cemecTpa.

He npegycmoTpeHo

He 3auTteHo

OO6yyatowmiica He BNageeT Matepmanom
OVcuMnNnHbI, NpodeCccrMoHanbHon
TepMUHONorMen, gonyckaeT
NPUHUMNUanbHbIE OWMOKN NpKU OTBETE Ha
BOMPOChI, He peLun NPaKkTUKO-
OpUEHTUPOBaHHOE 3afaHune U(Mnu) He
BbIMOMHWUN B NOMHOM 00beMe
npakTuyeckne paboThl,

He npegycmoTpeHo




npeaycMoTpeHHble paboyeli Nporpammoi.
He yuuTbiBatoTcA Gannbl, HAKOMNMNEHHbIE B
TeyeHne cemecTpa.

5.2 TunoBble KOHTPOSbHbIE 3alaHUSA UNU UHbIe MaTepuarnbl, Heo6xoAMMble ANA OLLeHKU 3HaHMWA, YMEHUN,
HaBbIKOB U (UNK) ONbiTa AeATeNIbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DOpMYNNpPOBKM BONPOCOB
Cemectp 3
1 OcHoBHble NapameTpbl YCTONYMBOCTU NCMONb30BaHNS PECypPCOB B TEXHOMOMMW HEOPraHUYECKUX BELLECTB;
2 OcHoBHble NapameTpbl YCTONYMBOCTU NCMONb30BaHNS PeCypCcoB B TEXHOMOMMK nepepaboTkm HedTw;
3 OcHOBHble NapameTpbl YCTONYMBOCTM BUOTEXHONOMMYECKMX NPOLLECCOB;
4 Ha3oBuTe OCHOBHblE TEHOEHLMN Pa3BUTUS SHEPreTUYECKON MPOMBbILLIIEHHOCTH;
5 Ha3oBuTe OCHOBHblE TEHOEHLMN Pa3BUTUS NPOMbILLNEHHOCTN HEOPraHN4YecKoro CUHTE3a;
6 Ha3oBuTe OCHOBHblE TEHOEHLMN Pa3BUTUS HEDTEXMMMNYECKON NMPOMBILLIEHHOCTH;
7 Ha3oBuTe OCHOBHblE TEHAEHLMU pa3BUTUS BUOTEXHOMNOINY;
8 OHepreTuyeckne n TensoBble NOTEPU B CbiPbEBON MPOMBbILLIIEHHOCTH;
9 MpencTaBneHve aHTanNLNUNHOIO U 3HepreTnyeckoro banaHcos B hopme NOTOKOBOW AnarpaMmbl;
10 PaHxunpoBaHne WCTOYHMKOB TEMNMOThI M CTOKOB TEMMOTHI C NOMOLLBIO naeanbHON MalunHbl KapHo;
11 BobipaxeHune paboTocnocobHOCTH cucTeMbl Yepes OYHKLMIO IKCEPrnn. DKCEePrns NMOTOKOB SHEPruK;
12 TepmoguHammyeckas adhdpeKTMBHOCTb NPOM3BOACTBA aMMMNaKa;
13 Ha3oBuTe 0CHOBHbIE CNOCOBLI NONYYEeHNs CEPHON KUCIOTbl U OLEHWUTb UX SHEPro- U pecypcoadPeKTUBHOCTb;
14 AHanu3 BapmaHTOB 3HEpro- 1 pecypcoctepexxeHns npu NonyyYeHnn aKCTPaKLMOHHOW hOCPOPHON KUCMOTHI;
15 AHanu3 BapnaHToB 3HEPro- N pecypcocbepexeHns Nnpyu  nonyvyeHnsa Tepmmdeckon docdOpHON KNCNOThI;
16 BapunaHTbl TeXHONorM4ecknx cxem NponsBOACTBa a30THOW KUCNOThbl N3 aMMUaKa;
17 OcCHOBHbIE HanpaBneH1s NoBbILLEHNS 3PHEKTUBHOCTM NPOM3BOACTBA METAHONA;
18 MepcnekTyBbl NICNOML30BaHUSA BbICOKO- U HU3KOMNOTEHUManbHbIx BOP B xumnyeckmx nponssoacTaax;
19 CTpyKTypHO-AekoMno3umumoHHasa ontumusaumsa XTC B 3agavax aHepro- n pecypcocbepexeHus;
20 CTpyKkTypHO — napameTpudeckasa ontummusaumnsa XTC B 3agayax aHepro- n pecypcocbepexeHus;
21 Mpouecchl nepBryHOM NnepepaboTkn  HedTw. MNMUHY - aHanu3 yctaHoBkn AT,
22 Mpouecchl nepBnYHON NepepaboTkn HedTW. MNMnHY - aHanu3 yctaHoBku ABT;
23 MyTn noBbiweHNs 3hPEKTUBHOCTU YCTAHOBOK rMOpPOOYMUCTKM Npu nepepaboTke HeddTenpoayKTOB;
24 MasodbpakumoHmpoBaHme. AHann3 BO3MOXHOCTM CHUXEHUS NOTpebneHns aHepropecypcos;
25 BbloeneHve napaduHoB MeTogoM agcopoumuy;
26 ConocTaBneHne yCTaHOBOK KaTanuTnieckoropudopMmHra u nnatopmmHra;
27 Mpoueccol rny6okon nepepaboTkn HedpTn. KaTanutuuecknin KPEKUHT, TMAPOKPEKMHT, KOKCOBaHUE, NMPONu3;
28 Mcnonb3oBaHWe BbICOKOKaYeCTBEHHbIX PECYPCOB ANs AOCTMKEHUSA YCTOMYMBOrO pasBUTUS;
29 OxapakTepunaynte 3aMKHYTbIN LMKIT KPYroBOpOTa 3f1IEMEHTOB M TEXHOMEHHbIV PECYPCHbBIN LIMKIT;
30 Ha3oBuTe UCTOYHMKN BOMacChl 1 OXapakTepusynTe X aHepreTuyeckne noTeHumanbHbIe BO3MOXHOCTMY;
31 OcHOBHble TEXHOMOrMK NpeBpaLleHns buomacchl B aHepreTuyeckmne pecypcehbl;
32 MpombiwneHHble npouecchl NonyvyeHus GuoTonnms;
33 BroxmmMunyeckasi o4MCTKa CTOYHbBIX BOA Ha MPOMbILLMEHHbIX NPeanpUaTUsX;
34 Bosgencreme MOHOB TOKCUYHbIX TSXKEMbIX METanoB Ha TEXHOTEpPPUTOpUarbHbIE U arpoTeppuTopuanbHble
KOMMNMEKChI;
35 YUTo Takoe yTunusaums n 4em oHa oTnmnyaeTcs ot MOBTOPHOrO I/ICI'IOJ'Ib3OB?HI/I$|?
PaccmMoTpeTb Ha KOHKPETHbBIX 06 beKTaX XUMUYECKON N HEPTEXUMNYECKON NMPOMBILLIIEHHOCTY;
36 MaTepuansl 1 cbipbe, HEOOX0AUMBIE A1 PECYPCO- U 3HEprocoeperaLLen IKOHOMUKHY;
37 Kak BnvsieT passutme HepTeXMmnYecKon OTpacsm Ha KOMNOrMo TeppuTopUanbHbIX KOMMEKCOB;
38 Kak BnvsieT passntme XMMmM4YecKom NpOMbILLIIEHHOCTU Ha SKONOINI0 TEPPUTOPUArbHbIX KOMMMEKCOB.




5.2.2 TunoBbIe TeCcTOBbIe 3a4aHusA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

1. B kamepy cmelleHns nogaeTtca wuxTa B konudectse 5200 kr/y. [JaBneHne Ha BXxoae B Kamepy CMeLLeHUs
P1=0,1815 MTlla (1,85 ata), Ha Bbixoge P2=0,167 Mrla (1,7 ata). KonnyecTtBo BoasHOro napa, NoCTynarLiero B kKamepy
cmeLenns - 10800 kr/4. TemnepaTypa BogsiHOro napa Ha Bxoge B kamepy cmelleHnss T1=978 K (705°C), Ha BbIxoae u3
kamepbl T2=903 K (630°C). SHTanbnua BogsaHoro napa i1=3941,47 k[x/kr (Ha Bxoge); i2=3770,39 k[x/kr (Ha Bbixoae).
Temnepatypa WwWuxTbl Ha BxoAe B kamepy cmelleHns T3=763 K (490°C), Ha Bbixoge T4=903 K (630°C). SHTanbnus
WmnxThl i4=2068,12 kOx/kr (T4); i3=1713,07(T3). SHTponua wuxTtbl 6,112 kx/(kr K) npu T3, 6,502x0x/(krK) npu T4.
3aBucmmocTtb Tennoemkoctn H20roT Temnepatypbl Cp=1,667 + 0,5957 10 -3T

Onpepenutb akcepretudeckun K kamepbl cmelleHuns.

2. NicxogHble aaHHble. Temnepatypa nutatenbHon Boapl (3633,0 kr/4 ) Ha Bxoge T1=333 K (60°C). BoasiHon nap
Ha BbIxo4e n3 annapara nmeet Temnepatypy T2=393 K (120°C). QHTanbnuns BOAHOro KoHAeHcaTta Ha Bxoge i1=251,2
kIbk/Kr. QHTanbnnst BogsaHoro napa i2=2711 k[x/kr; yaenbHasa Tennota napoobpasoBanus r=2207 kx/kr. [eHepauns
BOASIHOIO Napa OCyLLEeCTBNSAETCS 3a CYET Tenna KoHTakTHoro rasa (16000 kr/4). TemnepaTypa KOHTAKTHOrO rasa Ha
Bxoge T3 = 698K (425°C), Ha Bbixoge - T4=473K (200°C). OHTanbnmsi KOHTaKTHOro rasa Ha Bxoge i3=2753,04 k[x/kr, Ha
BbIxoae - i4==2236,82 k[x/kr. CpegHAst TeNNoeMKOCTb KOHTakTHOro rasza Cp=2,43 k[x/(krJK). CpegHsas TennoemkocTb
Boabl Cp=4,19 k[x/(krIK).

Paccuntatb akcepretnyeckmii KINA naporeHepartopa.

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl OLeHMBaHUA 3HaHUW, YMEeHUW, BnageHuin (HaBbIKOB
M (MUNM) NPaKTUYECKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowlerocs K NpoMeXXyTo4yHOM aTrecTaLmMu M NopAAoK NIMKBUAALUN aKageMUiYecKon
3a00MKEeHHOCTHU

lMpoBeaeHe NPOMEXYTOYHOM aTTeCTaLUMN PErfamMmeHTUPOBaHO JNIOKamNbHbIM HOpMaTUBHbLIM akTom CI6rynTn
«[lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOIS yCneBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumm obydatoLwmxca»

K 3a4yeTy AoNnyCKakTCA CTyAeHTbl, MOJIHOCTbLIO BbIMOJTHUBLUME NJTaHOBbIE NPpakTU4eCKne 3agaHus.

5.3.2 ®opma npoBeaeHNA NPOMEeXYTOYHOWN aTTecTaLum No AUCUUNNnHe

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

MarmMcTpaHT YCTHO OTBEYAET Ha OMH TEOPETMYECKMI BOMPOC U BbINOMHSAET OOHO NPaKTUKO-OPUEHTMPOBAHHOE
3ajaHve. Bpems Ha noaroToBky K yCTHOMY cobecefioBaHuto cocTaBnsieT 40 MUHYT

6. YHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBo | [oa nspaHnsa | Ccblinka
6.1.1 OcHOBHas y4ye6GHasa nuTepaTtypa
CtpenbHukos, H. A. OHeprocbepexeHne Hosocnbupck: http://www.iprbooksh
HoBocunbupckun 0p.ru/98770.html
rocy4apCTBEHHbIN 2019
TEXHUYECKUIN
yHuBepcuTeT
Monynsx, J1. A., BTopnyHble aHepropecypchl Mocksa: UapaTenbckui 2020 https://www.iprbooks
Tepexosa, A. 1O. N 3HeprocbepexeHne Jom MUCuC hop.ru/116928.html
BepxonaHues A.A. HeTpaguumnoHHblie n http://publish.sutd.ru/
3nobwuH B.T". BO30OHOBMSIEMbIE NUCTOYHUKN c n 6vDr- tp_ext_inf_publish.ph
3HEeprum B NPOMbILLIIEHHON alg(;%re&jlgﬁr ypr: 2024 p?id=20245095
TennoaHepreTuke. Yactb 1 A
B. . 3nobuH, A. A. HeTpaguumnoHHble n http://publish.sutd.ru/
BepxonaHues BO30OHOBMSIEMbIE NUCTOYHUKN c n 6vDr- tp_ext_inf_publish.ph
3HEeprum B NPOMbILLIIEHHOWN a"ga'(sregﬁlq_ ypr- 2024 p?id=20245141
TennoaHepreTuke. Yactb 2 A

6.1.2 lononHuTenbHaa yyebHaa nutepatypa




ly6buH, B. E., HeTpaguunoHHble n http://www.iprbooksh
MatBeeBa, A. A., BO300OHOBNSAEMbIE UCTOYHUKN 0p.ru/96109.htmi

MBo3gsikos, A. B., 3Heprum
AxkoBckun, C. A.,

NapwoHos, K. B., Tomck: Tomcknn

Cniocapckuii, K. B., NONIMTEXHNYECKUI 2019

Mapbiwesa, A. B., yhvsepcuter

Limbynbsckun, C. A.,

3eHkos, A. B.,

JlaBpuHeHko, C. B.

Bnacos, M. . OHepro- n CankT-MeTepbypr: CaHKT- http://www.iprbooksh
pecypcocbeperatoLine MeTep6yprckuii op.ru/102598.htmi
npoueccel B sauuTe rocyaapCTBEHHbIN 2017
OKpy>XatoLen cpenbl yHUBepcuTeT

NPOMBbILLUNEHHbIX
TEXHONOIMM N gn3anHa

Bagmaes, 1O. L., HeTpagnumnoHHble n YnaH-Yga: bypsartckas https://www.iprbooks
BangaHos, M. B., BO300OHOBMSIEMbIE NUCTOYHUKN rocygapcTBeHHas hop.ru/125216.html
Lkenosa, J1. 1., 3Heprum CEernbCKOXO3ANCTBEHHAS 2022
Onpap, A. K. akagemus um. B.P.

dununnosa

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

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

2. 3BC «CN6rynTa», http://publish.sutd.ru

3.MHdopmaumnoHHo-o6pasoBaTenbHag cpega CIMOryrnTh https://portal.sutd.ru/ c o6pasoBaTenbHbIMK
pecypcamu no AUCLMNIMHE, B TOM YuCne BUAeoMaTepuanamm onst NpakTUYeCcKnx 3aHATUN.

6.3 Nepe4veHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
AutoCAD
Mathcad Education — University Edition Term

NuueHnsnsa Ha npaBo Ucnonb3oBaHus Y4ebHoOro KoMnnekTa nporpammHoro obecnedyeHus Maket obHoBMEHUS
KOMIAC-3D

6.4 OnucaHue MmaTepuanbHO-TeXHMYeCckon 6a3bl, HeO6XoAUMON Ans ocyllecTBIeHUA obpa3oBaTeNlbHOro
npouecca no AucuunnuHe

Ayautopus OcHalleHne

MynbTuMeauiiHoe 06opyAOBaHNE, KOMMLIOTEPHASA TEXHUKA C BO3MOXXHOCTBIO NOAKIHOYEHUS K
KomnbtoTepHblii knace | ceTu «HTepHeT» 1 obecneyeHneM AoCTyna B 9NEKTPOHHYI0 MHGOPMaLIVIOHHO-
obpaszoBaTenbHyto cpeqy

MynbTuMeguinHoe 060 oBaHue, cneumnanuanposaHHas mebernb, ocka
JlexumoHHas Y A PYA H P A

ayautopust

CneuuanuanpoBaHHas mebenb, focka
YyebHas ayautopus
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