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YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT
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Pabouast nporpaMma QM CHUILIHHBI
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Yactb 00pa3oBaTebHOM
NPOrpamMMblI:
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Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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CseneHva o snagensuye L3N M3K

Bnageneyu MeTuH C.H.
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COI'JTACOBAHO:
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MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w o CseneHva o snagensuye L3N M3K
3aBeyIOIUHA BBITYCKAIOMIEH D Braene Poranes A..
Kadeapbl Mol Waenmugmarop | Rb956badd-RogalevAN-6233a28B A.H. Poranen
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

MOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
e ocBOEHMSI TMCHMILUIMHBI. M3y4YE€HHE XapaKTEPUCTUK TEIUIOTEXHOJOTMYECKUX MPOLECCOB U
YCTaHOBOK IepepabOTKU TOILINBA

33[{3‘11/1 AUCHHUITIMHbI

- OCBOMUTbH TEXHOJIOTMYECKHE ITPOLIECCHI ITPH NEPEPA0OTKE TOILINBA,
- OBJIQIETh OCHOBAMH PAaCYETHOr0 aHaJIM3a MoKa3aresell paboThl yCTaHOBOK IepepadboTKe

TOILIMBA,;

- U3Y4UTh METOJIbl pacyeTa MaTepUaIbHbIX U TEIJIOBBIX 0alaHCOB TEIIOTEXHOIOIHYEKUX
IPOLIECCOB U YCTAHOBOK IepepadOTKU TOILINB,
- U3YYUTh TEXHUUYECKHE PELIEHUS 110 YHEPTOCOEPEKEHNIO B YCTAHOBKAX MepepabOTKH TOIIMBA.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-2 cniocobGen
y4acTBOBaTh B pa3paboTKe
MEPOTPUATHIA TIO0 SHEPTO- U
pecypcocOepeKeHUI0
CHCTEM 3HEProodecneueHus
Y VICTIOJIb30BAHUS TOTLIMBA
JUTSL IPOMBIIIJICHHBIX
KOMMYHAJTbHBIX
NPEaNPUATHI

W -1nk-2 demoHcTpupyeT
3HaHWE HOPMATUBOB TI0
JHEPro- u
pecypcocOepeKeHUI0 CHCTEM
DHEProoOeCIeYCHUs U
WCIIOJIb30BaHUS TOILIUBA JIJIS
MPOMBIIIICHHBIX U
KOMMYHAJIbHBIX TPEIIPUATAN

3HaThb.

- MCTOJbI NTOJIYUCHUA, XapAKTCPUCTUKHU U
0071aCTh UCHOJIHL30BaHUS BTOpPHUYHOI'O
TOILJINBA.

[TK-2 cnocoben
y4acTBOBATh B pa3paboOTKe
MEPOIIPUATHHN 10 SHEPTO- U
pecypcocOepeKeHII0
CHUCTEM PHEProodecreueHust
U UCTIOJIb30BaHUS TOTLIMBA
JUTSL IPOMBIIIJICHHBIX U
KOMMYHAaJTbHBIX
IpEeANPUITHI

N-2nk-2 [IpuanMaetr yuactue
B pa3pabOTKEe MEPOIIPUATHH 110
DHEPTo- U
pecypcocOepeKeHNI0 CUCTEM
AHEProodecIeueHus u
UCIIOJIb30BAaHUS TOIIUBA JUIS
MMPOMBIINIJICHHBIX U
KOMMYHAaJIbHBIX NPEANPUATUI

YMETb:
- aHAJIM3UPOBATH SHEProd((HEKTUBHOCTH
TEIUIOTEXHOJIOIMYECKUX YCTAaHOBOK
nepepaboTKH TOTLINBA.

ITIK-3 cnocoben
y4acTBOBATh B
obecreueHUH
IKOJIOTHYECKOM
0e30IMaCHOCTH CUCTEM
SHEProoOeCIeUeHUs 1
HCIIOJb30BaHMS TOILIMBA
JUTS TIPOMBITIICHHBIX U
KOMMYHAaITbHBIX
OpeINpUsITHI U pa3paboTKe
9KO03aIUTHBIX
MEPOTIPUATHN

NJ-2nk-3 [IpuHuMaer yuactue
B pa3pabOTKe IKO3AMUTHBIX
MEPOIPUATHH ISl CHCTEM
AHEProodecIeueHus u
MCII0JIb30BaHUs TOILJINBA JUIS
MIPOMBIIIJICHHBIX U
KOMMYHAJIbHBIX IPEAIPUATUN

3HaTh.

- OCHOBHBIC TCIINIOTCXHHUYCCKHUC
XapaKTECPHUCTUKHU BTOPUIHOI'O TOIIJIMBA,
MCTOJbI UX pacucTa U
OKCIICPUMCHTAJIIBHOT'O OIMPEACIICHUS.

YMETB:
- IPOU3BOJUTH PaCUYEThl OCHOBHBIX

XapaKTEPUCTHUK MPOIIECCOB
OKHCITUTENbHBIX U O€30KUCIUTEIBHBIX
KOHBEPCHI NMPUPOIHOIO ra3a u
ra3uQuKanuy 1 Nupon3a TBEPIbIX
TOIIJINB.

[1K-5 Cnocoben
y4acTBOBATh B OPTaHU3AINH
TCXHHUYECCKOTO U

N -1nk-s [Ipuaumaer yuactue
B OpraHM3alM1 TEXHUYECKOIO
U MaTepuatbHOIO

3HATh!
- METO/Ibl aHAJIN3a MTOJyYEHHON
uHpopManuu Ipu pazpaboTke
3¢ (HEKTUBHBIX YCTPOMCTB NSt




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
MaTCpPHUAJIBbHOI'O obecnieueHus OKCILTyaTallun nepepa60T1<H TOIIJINBA B

obecreucHus OKCILTyaTaluu | CUCTCM 3Hepr006ecnequHs{ n TCIIOTCXHOJIOTMUCCKHUX YCTaHOBKAX.
CHCTEM 3Hepr006ecnequI/I${ HCIIOJB30BaHMs TOIJIMBA JJIA

Y UCIIOJIb30BAaHUS TOIUIMBA | MPOMBIILIEHHBIX U YMETh:

JUISl IPOMBIIUIEHHBIX U KOMMYHAJIbHBIX NPEANPUITHI | - OCYILECTBIIATH IOUCK U AHAJIU3UPOBATH
KOMMYHaJIbHBIX HAyYHO-TEXHUYECKYIO MH(POPMAITHIO TIO
NpEeANPUITHI MOBBIIEHUIO 3((HEKTUBHOCTH MPOLIECCOB

nepepabOTKU TOTUIMBA.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctymimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOM MpOorpaMMme
DHeprooOecneueHre npeanpusaTuii. BeicokoTemnepaTypHsie mpoueccsl u yctaHoBku (nanee — OITOIT),
HarpaBieHus: noarotToBku 13.03.01 TemnosHepreTuka U TEIJIOTEXHUKA, YPOBEHb 00pa30BaHMS: BBICIIIEE
obOpasoBaHue - OakajaBpuar.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaThb TeOpeTI/I‘leCKI/Ie OCHOBbBI HCTOYHHUKOB SHEPIUH TCIINIOTCXHOJIOI'MU 1 OCHOBBI TCOPUU I'OPCHUA
- YMCTb HpOI/I3BOZ[I/ITI) PAaCUYCTEI 10 UCTOYHUKAM SHEPIUH U 110 IMpoucccaM ropCHus TOIIMBaA

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBaTH(PUKAIMOHHOMN PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Ipeamer n 5 7 2 - 1 - - - - - 2 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
coJIepKaHue Kypca [ToBTOpEHME JEKIOHHOTO MaTepuaa Mmo
11 OcHoBHBIE 3 1 - 1 - - - - - 1 - pazneny "[Ipeamer u coaepxanue kypca'
oIpezieeH s U H3yuenue mamepuanog 1umepamypHsix
TEPMHUHBI UCHIOUHUKOB:
1.2 [TporHO3HbBIE OLEHKH 2 1 - - - - - - - 1 - [1], 8-31
UCIIONIb30BaHUS
toruBa B Poccun
2 OO0o01eHHas cxeMa 5 2 - 1 - - - - - 2 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
TEIUIOTEXHOJIOTUIECKOI WzydeHne JeKIIMOHHOTO MaTepHraa Imo pa3aey
nepepadOTKH TOIUTNBA "O000MIIeHHAs cXeMa TETUIOTEXHOIOTHIECKOM
2.1 Oobmas 2 1 - - - - - - - 1 - nepepabOTKH TOIUMBA"
MIPUHITUITHATbHAS H3yuenue mamepuanog numepamypHsix
cxeMma UCHOYHUKOB:
TEIIOTEXHOIOTHYECKUX [1], 97-100
TEPMOXUMHYECKUX
MPOIIECCOB
nepepaboTKU TOTTNBA
2.2 | OGas knaccuduranus 3 1 - 1 - - - - - 1 -
MPOIIECCOB
TEMJIOTEXHOJIOrMYECKON
1 TEPMOXUMHUYECKOU
nepepadOTKU TOILUINBA
3 OxucauTensHbIe 32 8 - 12 - - - - - 12 - Ilodz0mogKa K meKyuiemy KOHmpoio:
CIIOCOOBI W3y4yeHune IOTOIHUTENFHOTO MaTepHaa 110
TEIJIOTEXHOJIOTHYEeCKON paszgeny "OKUCIHTENEHBIE CTIOCOOBI
nepepabOTKH TEIUIOTEXHOJIOTHYECKOH NepepaboTKu

IIPUPOJHOTIO I'a3a

IPUPOAHOrO rasza"
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3.1 Cnoco0b1 16 Ilodz0moska K KOHmMpPONbHOU padome:
TEPMOXUMHUYCCKOM W3yueHune MaTepHaoB Mo pas3ueity
nepepadoTKu "OKHUCIUTEBHBIE CTTIOCOOBI
MIPUPOIHOTO Ta3a TEIUIOTEXHOJIOTHIECKOH ImepepadoTKu
3.2 Hcnonp3oBanne 16 MPUPOTHOTO ra3a” 1 MOArOTOBKA K
MIPOIYKTOB KOHTPOJIBHOM paboTte. M3yuenne Momynen
OKHUCITUTEIHHON pacderoB B cpene Mathcad no runepcecsuikam,
KOHBEPCHH MIPUPOTHOTO MIPEJCTaBICHHBIX B IUTEPATYPHBIX HCTOYHUKAX
ra3a B IPONU3BOJICTBE H3yuenue mamepuanog numepamypHsix
BOJIOpOZIA UCHIOUHUKOB:
[1], 130-137
[3], 8-32
[4], 5-35
[6], 5-35
[7], 311-317
4 TemnoTexHOIOrNYECKU 18 IlodzomogKa K neKyuiemy KOHmpoio:
€ CXEMBI WzydeHne JeKIMOHHOTO MaTepHraa 1o pa3aeity
WCIOJIb30BAHUS CUHTE3- "O000MIIeHHAs cXeMa TETIOTEXHOIOTHIECKOM
rasa I POM3BOJCTBA nepepaboTku TorumBa"
Pa3IHIHBIX BUIOB CamocmosamensHoe usyuenue
XAMHAYIECKOM meopemuyueckozo mamepuana: VI3yienue
MIPOAYKITUH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
4.1 IIpousBonacTBO 9 "TemI0TeXHOIOTHYECKUE CXEMBI
aMMHuaKa U MEeTaHoJIa MCIIOJIb30BAaHHs CHHTE3-T'a3a JIJIsl IPOU3BOJICTBA
4.2 Hcnonb3oBanue 9 Pa3IMYIHBIX BUIOB XUMHUYECKON TPOTyKIMH"
CHHTE3-Ta3a B IIpoIiecce NIPU UCTIOJIb30BAaHUH BUJIEOMATEPHUAJIOB,
Oumepa-Tporiia MPECTABICHHBIX Ha OTKPBITHIX BUICOPECypcax
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[3], 42-55
5 TemnoTexHOIOTHH 12 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
HCTIOB30BaHUs V3ydeHue JeKIIMOHHOTO MaTepHraa Imo pa3aeny
Ta30BbIX OTXOJ/IOB IIPU "TeII0TeXHOJIOTHH UCTIOb30BaHUS Ta30BhIX
UX TSPMOXUMHYECCKOU OTXOJIOB IIPY MX TEPMOXUMHUIECKOH
nepepaboTke nepepaborke"
5.1 TennorexHonoruu 6 Ilo020moexa Kk KOHMPOILHOU padome:
HCIIOJIb30BaHHUS W3ydenne maTepHaoB Mo pa3iery

ra3oBbIX OTXOJOB IIpU
HX TEPMOXUMUYECKOH

TennoTexXHOJIOIMH UCIIOJIb30BaHUs I'a30BbIX
OTXOJI0B IIPYU UX TEPMOXUMUYECKOU




nepepaboTke

nepepaboTKe U MOArOTOBKA K KOHTPOJIBHOM

5.2 OHeproxuMuvecKast 6 pabore. M3y4eHne MoayJiel pacueToB B cpejie
akkymyssus (OXA) Mathcad no runepccbuikam, MpeACTaBICHHBIX B
TETIOTHI Ta30BbIX JIUTEPATYPHBIX HCTOYHHUKAX
OTXOZI0B H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 5-136
[5], 5-65
6 besokucnurenbHble 12 Iloozomoeka K meKyuiemy KOHmMPOJII0:
CHoco0bI epepaboTKn N3y4yeHne NeKIIMOHHOTO MaTepuaa Mo pasaeiy
TBEPAOTO U "Be30KHCIUTEIbHBIE CIIOCOOBI epepadboTKu
ra3o00pa3HOro BHJIOB TBEPJIOTO U ra3000pa3HoOro Toruaa'
TOILIMBA H3yuenue mamepuanoe 1umepamypHbix
6.1 besokucnurenbHas 6 UCIMOYHUKOG:
KOHBEPCHSI TPUPOTHOTO [1], 100-111
rasa [3], 33-41
6.2 OOmas 6
XapaKkTepUCTUKA
TPOLIECCOB
TEPMOXUMHYECKOH
nepepadoTKu
KOHJICHCHPOBAHHBIX
TOILIHB.
ITuporenernyeckoe
Pas3IIoKEHUE TBEPABIX
TOILINB
7 lazuduxanus 14 IlodzomogKa K meKkyuiemy KOHmMpOoJio:
KOHJICHCUPOBAaHHBIX [ToBTOpeHue MaTepuaa no paszieiny
TOILINB "T"a3udukaius KOHJCHCUPOBAHHBIX TOILUIHB"
7.1 Orarmsl mporecca 7 Ilo020moeKa K KORMPOIbHOU padome:
razupuKanum N3y4yenune marepuaioB 10 pas3zierny
7.2 Texnomormgaeckas 7 "T"a3nduxarust KOHICHCUPOBAHHBIX TOIUIUB" 1

cxeMa mporecca
rasu(puKanud u
HCIIOIb30BaHMS

TeHEePaTOPHOTO Ta3a

MOJIrOTOBKA K KOHTPOJIEHOH paborte. M3ydeHne
MoyJeit pacueToB B cpeae Mathcad mo
THIIEPCCHIIKaM, TIPEICTABICHHBIX B
JUTEPATYPHBIX UCTOYHHUKAX

Iodzomoeka k meKxyuiemy KOHmpouo:
N3y4yeHune NEKIMOHHOTO MaTepuana o paszaeiy
"T"a3u¢ukarusi KOHACHCHPOBAHHBIX TOTUINB"

7




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[2], 308-311
8 Tepmuueckas u 10 4 - 2 - 4 - Ilod2omogKa K meKyuiemy KOHmMpoio:
TEPMOXHMHYECKAs IToBTOpEHNE MaTepuana Mo pasaety
nepepaboTka He(hTH U "TepMudecKkasl 1 TepPMOXIMHAIECKAS
HEPTENPOIYKTOB nepepabotka HepTH 1 HEPTEIPOIYKTOB"
8.1 Tepmuueckrue METObI 5 2 - 1 - 2 - H3yuenue mamepuanios iumepamypHulx
nepepaboTKH HePTH UCMOYUHUKOG:
8.2 TexHOMOrHIECKHIE 5 2 - 1 - 2 - [1], 111-118
CXEMBI ITepepadboTKH
HepTH
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTaIlMK TIO pa3/ieinaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpeomem u cooeparcanue xypca

1.1. OcHOBHBIE ONIPEACIICHUS U TEPMHUHBI
Temnorexnonorus nepepadotku Torusa. [lnan qucuuriuael. Mcnons3yemast mutepatypa.

1.2. IIporHo3Hbi€ OLIEHKHU MCIIOIb30BaHMs TormBa B Poccuu
[Torpebnenue u 3KkcHOPT MpupoaHoro raza B Poccun. [Torpedbnenue u s3xcnopt yrist B Poccun.
[ToTpebnenue u 3xcropT HePTH U HEPTENPOYKTOB B Poccum.

2. Obobwennas cxema meniomexmoio2u4eckol nepepabomku moniusa

2.1. O0mas NpUHIKITHAIEHAS CXeMa TEIUIOTEXHOJIOTUIECKUX TEPMOXUMHUYECKUX MTPOIECCOB
nepepadoTKU TOTUIMBA

OO6o6mienHas cxema mnepepaboTku TomumBa. O0oOmIeHHas cxeMa mnepepaboTKy TOIIMBA Ha
prMepe KOKCOXUMA.

2.2. O6mias knaccuuKaIys Mpo1eccoB TEIIOTEXHOIOTHYECKONW U TEPMOXUMUYECKOM
nepepadoTKU TOTUIMBA

[Tpoueccyl MUPOTEHETHUECKOTO pa3ioxeHus (muponusa) TomnuBa. [Ipomeccsl (uzmdeckoro
paznenenus. [Ipoueccsl ¢ yuactuem okucautenei. [Ipoueccsl ¢ yqacTueM BOCCTaHOBUTENEH.

3. Oxucnumenvhble cnocobbl MEeniOmMexHoI0UYEeCKol nepepa6oml<u I’ZDMDOOHOZO 2as3a

3.1. CnocoObl TEpMOXUMHUYECKON NIEpepabOTKK MPUPOIHOTO raza

[TapoBas kouBepcus (uinu napoBoil pudopmunr — steam reforming). Kuciopoanas koHBepcHs
(wnu mapuuangbHOe OKMcieHue — partial oxidation). YriaekucioTHas KOHBEpPCHs (WIIH «CyXOM»
pudopmunr — dry reforming). ConoctaBUTEIbHBIN aHAIN3 OKUCIUTEBHBIX KOHBEPCUH.

3.2. Ucnonp30BaHue MPOAYKTOB OKUCIUTEILHOW KOHBEPCUH IIPUPOJAHOIO r'a3a B IPOU3BOJICTBE
BOZOpOAA

OcHoBHbIE TeXHOJIOTHYECKUE cTaauu. Cxema yCTaHOBKH IMOJIyUYE€HHUSI BOJOPOAA U3 IPUPOTHOTO
ras3a Ipou3BOAUTEIBHOCTBIO. DHEepreTndeckas 3(pGeKTUBHOCTh UCIOIb30BAHUS BOJIOPOIA.

4. Tennomexnono2uyeckue cxemvl UCHOAb308AHUSL CUHIE3-2a3d OJI51 NPOU3B00CBA DA3TUYHBLX
U008 XUMUUECKOU NPOOVKYUU

4.1. [Ipon3BOACTBO aMMHUaKa U METaHOJA
Cnioco0s1 mpousBoacTBa amMmmuaka. CriocoObl MPOU3BOACTBA METAHOIA.

4.2. Ucnons30BaHue cHHTE3-Ta3a B npouecce Pumepa-Tpomnira
ITpunnunuaneHas cxema npouecca Guiepa-Tpomnma. Buasl peakropos texHosoruii duiepa-
Tpormma.

5. Tennomexnono2uu UCnOIb308AHUSL 2A306bIX OMX0008 NPU UX MEPMOXUMUYECKOU
nepepabomkie

5.1. TenoTEeXHOIOIMH UCIIOJIb30BAHUS Fa30BBIX OTXOJ0B IIPH UX TEPMOXUMUYECKON
nepepaboTke
Tepmuueckas pexynepauus (TP). Texpmoxumuueckas pexynepauus (TXP).



5.2. DHeproxumuyeckas akkyMysiius (3XA) TEII0ThI Ta30BbIX OTXO0B
[MpunnunuansHas cxema OXA. CnocoObl  ucnonb3oBaHus OXA TpU  YTHIM3ALHUA
KOHBEPTEPHBIX ra30B CTAJCIIABMIILHOTO MPOU3BOJICTBA.

6. besoxucaumenvuvle cnocobvl nepepabomiu meepoo2o U 2a3000paA3H020 U008 MONIUEA

6.1. be3okucnurenbHass KOHBEPCHUS IPUPOIHOTO raza

OO6mue cBeneHuss O OE30KUCIUTEIHLHOW KOHBEPCHMHM MPHUPOJHOTO rasza. Peakropsl ans
peanuzanuu OC30KUCIUTETHPHOW KOHBEPCHH MPHPOJIHOTO Ta3a. DHEPreTUYECKHE XapaKTePUCTUKU
MIPOJIYKTOB OC30KHUCIUTEITHON KOHBEPCUHU IPUPOIHOTO rasa - caxxeBogopoanoi cmecu (CBC).

6.2. O01mIas xapakTeprUCTHUKa IPOIECCOB TEPMOXUMHYECKOH TIepepaboTKH KOHICHCHPOBAHHBIX
toruB. [TuporeHeTHYeCcKOe pa3oKEHHE TBEPIBIX TOILIHUB

Knaccugukamuss METOOB TEPMOXUMHUECKOW MepepabOoTKH KOHICHCHPOBAHHBIX TOILUIUB.
KOHCTpYKTHUBHBIE CXEMBbl TMPOMBINUICHHBIX aIlllapaToOB Ui TEPMOXHUMHYECKOW IepepadoTKu
KOHACHCUPOBAHHBIX TOILIMB.

7. Fa3ud)ul<auuﬂ KOHaeHCMDOSGHHblx monjiue

7.1. Dramnsl nporecca ra3upukanuu
XapakTepUCTUKY MTPOAYKTOB razuduxanun. Pe:xumel razudukarmm.

7.2. TexHonoru4eckasi cxema Irporiecca rasu(uKaiy 1 UCIOIb30BaHHUS T€HEPaTOPHOTo ra3a
Texnonornu rasudukanuu TBEpAOro TomkBa. CxeMa IPOU3BOJACTBA 3JIEKTPOIHEPTHU U3
BOJIOPO/IA, TTOJy4aeMOro razupuxanuei yris.

8. TeDMuUQCKCl}l U mepmoxumudecKai nepepa60ml<a Hed)mu u Hecbmenpodvkmoe

8.1. TepMuueckue MeTobl NepepadboTku HehTH
dusnueckue MeToIbl. XUMHUYECKHE METOABI. TpyOuaThie neyu.

8.2. TexHONOrnyecKknue CXeMbl nepepadboTKu HePTH

TexHomornueckass cxema JBYXCTyNeHUaTOH mpsMoil meperonku HedTu. TexHomormueckas
CXeMa JABYXCTYIEHYaTOM MpsMOI neperoHku HepTH. TexHonornyeckas cxema JABYXCTYNEHYaTON
npsMoii neperonku HegTu. Cxema HedTenepepadaTHIBAIOIIETO 3aBO/IA.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 8. IIpoBeneHue pacyeToB NIPOLECCOB OKUCIUTEIBHBIX KOHBEPCUI IPUPOIHOTO raza B Cpeie
Mathcad;
2. 4. IlpoBeneHue pacyeToB MPOLIECCOB TOpPEeHNUs ToIuMBa B cpee Mathcad;
3. 5. Monenu MatepragbHOTO U TEIJIOBOr0 OAIaHCOB MPOLIECCOB OKUCIUTENBHBIX KOHBEPCHI
IIPUPOJIHOTO ra3a;
4. 6. [IpoBeneHre pacyeTOB MAaTEPHAILHOTO U TEIIJIOBOTO 0aTaHCOB MAPOBOM KOHBEPCUH
IIPUPOJIHOTO ra3a;
5. 7. IlpoBenenune pacueToB MaTepUaIbLHOTO U TETUIOBOTO OATAHCOB KHUCIIOPOIHON 1
YIJIEKUCIOTHOM KOHBEPCUH NPUPOJHOIO Irasa;
6. 13. Mopenp pacyeTa mporeccoB ra3uduKanuyi KOHIEHCHPOBAHHOTO TOTINBA,
7. 9. IlpoBeneHne pacyeToB MaTEPUATBHOTO U TEIJIOBOTO OaIaHCOB MPOIECCca BOISHOTO Ia3a;
8. 11. IlpoBeaeHus pacueToB Npolecca IHEPTOXUMHUIECKON AKKYMYJIAIIMU OTXOIAIINX Fa30B
B cpene Mathcad (ODXA);
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9. 12. IlpoBeneHus pacueToB mporecca OE30KUCITUTEIHFHON KOHBEPCHH TPUPOTHOTO Ta3a (2
yaca);

10. 2. Mogeinb pacyeTa paBHOBECHOT'O COCTaBa MPOAYKTOB CTOPAHMS TOILIMBA;

11. 14. IIpoBeaeHune pacueToB paBHOBECHOT'O COCTaBAa N'€HEPATOPHOIO rasa, MOJY4YEHHOIO B
npoiiecce razuuKanuy KOHACHCHPOBAHHOTO TOIUTMBA B cpene Mathcad;

12. 1. I'openue ToIMBa;

13. 10. Monenp pacuera mnpoiiecca dJHeproxuMMIeCKOU aKKyMYJISIIMA OTXOIAIINUX Ta30B
(OXA);

14. 3. [IpoBegeHue pacueToB MO ONPEACICHUIO PABHOBECHOTO COCTaBa MPOAYKTOB CTOPAHUS
ra3o00pa3HoOro U TBEPOrO TOIUIHUBA.

3.4. Tembl 1a060paTOPHBIX padoT

HE NPESyCMOTPEHO

3.5 KoncyabTanuu

=

Texywui koumpoas (TK)

OO6cyxeHre MaTepuanoB TEKyIIero KOHTpoJs pasznaena "l[Ipeaqmer u conepkanue Kypea"
OOcyxneHne MaTepuajoB TEKYIIero KOHTpois pazaena "OOoOmIeHHas cxema
TEIUIOTEXHOJIOTHYeCKOi nepepaboTKu ToruBa"
OOcyxxneHrne MaTepualioB TEKYIIETo KOHTpois pasnena "OKHCIUTENbHbIE CIIOCOOBI
TEIJIOTEXHOJIOTHYeCKO nepepaboTKu MpupogHoro raza'
OO0cyxneHrne mMaTepuaioB TEKYIIEr0 KOHTPOJS pazzena "TermoTeXHOIOTHYECKUE CXEMBbl
UCIONIb30BAaHUs CHUHTE3-Ta3a [Uisi TPOU3BOJACTBA PA3JIMYHBIX BHUJOB XHMHUYECKOMN
MPOIYKIUH"
Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJBHBIX MEPONPHIATHIA TIO pasneny '"TermIoTeXHOIOTHH WCIOIb30BAaHUS Ta30BBIX
OTXOJIOB IIPU X TEPMOXMMHUYECKOH mnepepadboTke"
OOcyxneHrne MarepuajgoB TEKYIIEro KOHTPOJs pasnena "be30oKuCIUTeNbHBIE CIOCOObI
nepepaboTKU TBEPAOTO U ra3000pa3HOro BUIOB TOILIMBA"
KoHncynbpTanuu HampaBieHbl HA TOJyYeHUE WHIAUBUIYATLHOTO 3aaHUs JUIS BBITOJIHCHUS
KOHTPOJBHBIX MEPOTIpUATHil 10 paszneny "[azudukaryss KOHIEHCUPOBAHHBIX TOIUIUB"
OO6cyxneHne  MarepualioB  TEKyIIero KOHTpojisi  pasfena  "Tepmuueckas
TepMOXUMHUYECKas nepepadoTka HepTu U HePTENPOTYKTOB"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3araHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O Kot Howmep pa3znena qucuuiuivsel (B OneHoyHOE CPEICTBO
JUCLUIIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUU C pazfesoM 1) 1]2[3[4][5]6]7]8
3HaTh:
METO/IbI MTOTYYCHUS, XapaKTEPUCTUKH U 00J1aCTh Konrtponbnas padora/KM-4
HCTIIOJIB30BaHUS BTOPUYHOI'O TOIINBA N-1nk-2 + «Tepmoxumudeckast mepepadoTka
ra30BBbIX OTXOJIOB
OCHOBHBIE TEINIOTEXHUYECKUE XapaKTCPUCTUKHU TectupoBanne/KM-3
BTOPUYHOTO TOIUIMBA, METOJIbI UX pacuera u W-2nk-3 + «TepMoxuMu4ecKme crocoObl
HKCHEPUMEHTAIBHOTO ONPEICTICHHUS nepepabOTKH Ta30BOT0 TOTIIIBAY
METO/Ibl aHAIH3a MOJyYeHHOU HHPOpMAIUU pU Kontposnbnas padbora/KM-1
pa3paboTke 3PPEKTUBHBIX YCTPOUCTB IS -1 + |4 "TepMOIMHAMHYECKOE PABHOBECHE B
nepepaboTKU TOIIMBA B TETIOTEXHOIOTUYECKUX ALk BBICOKOTEMIIEPAaTypHBIX CUCTEMax"
YCTaHOBKax
Ymersb:
aHATM3UPOBATH PHEPTrodIPHEKTUBHOCTH Kontposnbnas pabora/KM-2
TETUIOTEXHOJIOTMYECKHX YCTAaHOBOK IepepaboTKH VJT-2m1c2 + «Ornpesenenne coctaBa NpoayKTOB
TOTLIMBA OKHCIIUTEIbHBIX KOHBEPCHI MPUPOJHOTO
raza»
MPOU3BO/IUTH PACUEThl OCHOBHBIX XapaKTEPUCTUK KonTtponbHas padora/KM-5
MIPOLIECCOB OKUCTUTENBHBIX U 0€30KUCIUTENbHBIX VJ-2mic3 + «["a3udukanyst TBEPIOTO TOTIITHBA»
KOHBEPCHUI MPUPOTHOTO Ta3a U razuukaum u '
MTUPOJIN3a TBEPABIX TOIIIHB
OCYILECTBIATH MOUCK U aHAIU3UPOBATh HAyYHO- KonTtponbHas padora/KM-5
TEXHUYECKYIO MH(OPMALIHIO 10 MOBBIIIEHUIO N-1nk-5 + | + | + | «["a3udukanus TBEpAOro TOMIUBAY
3¢ (EKTUBHOCTH MPOIECCOB MEePepabOTKH TOIIMBA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. KM-3 «Tepmoxumuueckue crnocoObl nepepadoTku razoBoro torusay (TectupoBanue)

Dopma peanuzauuu: ITucbmenHas padora
1. KM-1 "TepMonnHaMHu4yecKoe paBHOBECHE B BBICOKOTEMIIEPATYPHBIX cucTeMax”
(KonTpoawsHas pabora)
2. KM-2 «Omnpenenenue cocraBa MpoayKTOB OKUCIUTEIbHBIX KOHBEPCUH IPUPOIHOTO raza»
(KonTpoawpHas pabora)
3. KM-4 «Tepmoxumunueckas nepepaboTka ra3oBbix 0Txoa0B» (KoHTposiabsHas pabora)
4. KM-5 «["azudukanus tBepaoro Tormiibay (KonTpoasHas padora)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIINHBI SBISETCS MPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

Oxzamen (Cemecmp Ne7)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynearoB HUY «MOW» Ha ocHOBaHWY 3a4€THOM M 9K3aMEHAIIMOHHON COCTABJISIIOLINX

B nunnoMm BeICTaBAsIETCS OIlCHKA 3a 7 CCMCECTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. BoicokoTeMnepaTypHble TEMJIOTEXHOJIOTHUYECKHE MTPOLIECCHl U YCTAHOBKH : YUeOHUK U1 BY30B
no cnenuanbHocTy "[IpomeinuienHas terosnepretuka” / Pen. A. JI. Kimtounukos . — M. :
Dueproaromuszaat, 1989 . — 336 c.;

2. TennosHepreTuka M TEIUIOTEXHUKA : CIPABOYHUK : B 4 kH. / O6w1. pen. A. B. Kiinmenxko, B. M.
3opuH . — 4-¢ u3., crep . — M. : U3narensckmii nom MOU, 2007 . - ISBN 978-5-383-00015-1 .
KH.2 : Teopernueckue OCHOBBI TEIUIOTEXHUKH. TeNIOTEXHUYECKUN IKCIEPUMEHT / A. A.
Anekcanapos, u ap. ; O6mr. pen. A. B. Kimmvenko, B. M. 3opun . — 2007 . — 564 c. - ISBN 978-5-
383-00017-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4274,

3. IoBbimenue 3¢ (HEeKTUBHOCTH TEINIOTEXHOJIOTUH MPU UCTIOIB30BaHUH MPUPOJHOTO ra3a u
kucnopoja : monorpadus / C. K. Ilonos, C. H. [letun, U. H. Ceuctynos, B. A. UnmonuTtos, Hair.
uccnen. yH-t "MOU" (HUY"MBU") . — M. : U3n-Bo MDU, 2018 . — 192 c. - ABTOpHI yKa3aHbl Ha
obopore TuT. 1. - ISBN 978-5-7046-2053-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10440;

4. Ilonos, C. K. Pemenue 3ai1a4 BeicokoTeMIepaTypHOU TeruioTexHonoruu B cpene MathCAD :
yuebHoe rocobue 1o Kypcam "BricokoTeMnepaTypHbIe TeIUIOTEXHOJIOIMYECKHE MTPOLIECCHI U
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ycraHoBkH", "MICTOUHHKH SHEPTUU TeIJIOTeXHOJIOrHK" 110 HanpasieHuto "Temnosnepreruka” / C.
K. ITomos, B. A. UnmonmtoB, Mock. sHepr. un-T (MDOU TVY) . — M. : U3gatenbckuii tom MOU,
2009 . - 96 c. - ISBN 978-5-383-00411-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=778;

5. Ilonos, C. K. Tepmoxumuyeckas pexynepauus B BBICOKOTEMIIEPATYPHOI TEIJIOTEXHOJIOTHH :
MoHOTpadus : [ By30B 10 HampaBleHUIO "TeriosHepreTHKa 1 TeIUIOTEXHUKA'", CTICIIHATUCTOB B
o0nactu sHeprocOepekeHus: U BEICOKOTEMIIEpaTypHOM TEIUIOTEXHOJIOTHH, COUCKATENCH YUeHBIX
creneneit o crnenuanbHocTu 05.14.04 "Ilpomeinuiennas terodHepretuka'] / C. K. TTomos, Hai.
ucciaen. ya-t "MOU" (HUY"MBOHN") . — M. : U3zn-Bo MOU, 2018 . — 103 c. - ISBN 978-5-7046-
1903-1.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10116;

6. [Tonog, C. K. [Iporeccsl 1 ycTaHOBKH Ta3u(uKaluy TOIUIMBA : y4eOHOE MOCOOHe 1Mo Kypcam
"BbIcOKOTEMIIEPATYPHBIE TETJIOTEXHOJOTMYECKHUE MTPOLIECCHl U yCTaHOBKU'", "OCHOBBI
TEIJIOTEXHOJIOTHH YHEPrOEMKHUX TPou3BOACTB", "TemIoTexXHoIOr s nepepadoTKH TOILIMBA" 110
Hanpasienuto "Temnosnepreruka u rerwiorexuuka" / C. K. [Tomos, B. A. Unmonuros, Har. uccnen.
yH-T "MOU" . — M. : U3n-Bo MOU, 2016 . — 48 c. - ISBN 978-5-7046-1746-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8643,;

7. Knumenko A.B.- "Tennosnepretuka u rermnorexHuka K. 2. Teopernueckue 0CHOBBI
TEIUIOTeXHUKU. TeroTexunueckuit skcnepuMent.”, M3narensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011690.html.

5.2 JInueH3nOoHHOE U CBOOOIHO PACIIPOCTPAHsIEMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing BuneokoHpepeHnuu.

5.3 UaTepHeT-pecypcesl, BKIKOYas NPodecCHOHAIbHBIC 0a3bl JaHHBIX U HH(POPMALIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HaumonasibHasi 3JieKTpoHHasi 6ubanoreka - https://rusneb.ru/

7. IlopTan oTKpBITHIX AaHHbIX Poccuiickoii ®exepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopumn, OcHamenne
HAHMEHOBAaHHE

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonoruu u alIaparTsl He(l)TeFaBOXI/IMI/I‘{eCKI/IX IMPOU3BOACTB

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

KM-1 "TepMoanmHamMmudecKkoe paBHOBECHE B BEICOKOTeMIIepaTypHbIX cucteMax" (KoHTposbHas
pabora)

KM-2 «Omnpenenenue coctaBa IpoAyKTOB OKUCIUTEIbHBIX KOHBEPCUN PUPOTHOTO Ta3ay
(KontpomnpsHas pabora)

KM-3 «TepMmoxumudeckue crocoObl mepepadoTku ra3oBoro Tormmmbay (TectupoBanue)

KM-4 «Tepmoxumuueckas nepepaboTka ra3oBbix 0Txoa0B» (KoHTposiabsHas padbora)

KM-5 «"asudukamnus TBepaoro Torumaay (KoHTposnbHas padorta)

Buja npoMexyToOYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L 2 3 4 >
pasjena Henens 4 8 11 12 15
KM:
1 [Ipenmer u conepxanue Kypca
11 OcHoOBHBIE ONIpeAETCHUS U TEPMHUHBI +
12 [TporHo3HbIe OLIEHKH UCIIOIF30BAaHMUS TOILIINBA B +
Poccun
5 O060011eHHas cXxeMa TeIIOTEXHOIOTHUeCKOM
nepepadOTKU TOTUIMBA
OO0mias npUHIMIHATBHAS CXeMa
2.1 TEIIOTEXHOJIOTHUECKUX TEPMOXUMHUYECKUX +
MIPOIIECCOB NepepabOTKH TOTIIINBA
O6u1as kiaccudukanys Nporeccos
2.2 TEIIOTEXHOJIOTMYECKON U TEPMOXUMHUYECKON +
nepepaboTKH TOTIINBA
3 OxucnuTeNnbHbIe CIIOCOOBI TEIIOTEXHOIOIMUECKOM
nepepaboTKU MPUPOJTHOTO Trasza
31 CniocoObl TepMOXUMHYECKOHN TIepepaboTKu +
MPUPOJHOTO Ta3a
M crionp30BaHue MPOYKTOB OKACITATEIBHOM
3.2 KOHBEPCHH MPUPOJTHOTO T'a3a B MPOU3BOJICTBE +
BOJIOpOJa
TemnnoTeXHOIOTUYECKUE CXEMBI UCIIOJIb30BAHUS
4 CUHTE3-Ta3a JUIsl POU3BOJICTBA PA3INIHBIX BUIOB
XUMHUYECKON MPOAYKIIUU
4.1 IIpon3BOACTBO aMMUaKka U METaHOJA +
42 Hcnons3oBanue cuHTE3-ra3a B mpouecce dumiepa- +

Tpomma
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TenmoTeXHOoIOrnM UCII0Ib30BaHUs Ta30BBIX OTXO0I0B

S) .
P UX TEPMOXUMHUYECKON TiepepaboTke
51 TemnoTexXHOIOTUH UCTIOJIb30BaHUS Ta30BbIX OTXO/I0B +
' P UX TEPMOXUMHUYECKON IIepepaboTKe
59 DHeproxuMmuueckas akkymyssius (DX A) TeroTs +
' ra3oBbIX OTXOZ0B
5 be3zokucnuTenbHble c1ocoObl nepepadoTKH TBEPAOro
Y Ta3000pa3HOro BUJIOB TOTUIMBA
6.1 be3okucnuTenbHas KOHBEPCHsI IPUPOIHOTO ra3a +
OO0m1as XxapakTepucTUKa MPOIECcCOB
6.2 TEPMOXUMHUYECKON TIepepaboTKH KOHICHCUPOBAHHBIX +
' toruuB. [Tuporenernyeckoe pa3inoxeHHe TBEPAbIX
TOTLIINB
7 ["a3udukanys KOHACHCUPOBAHHBIX TOILTUB
7.1 Orarbl mpoliiecca ra3upuKanum +
79 TexHonormueckas cxema npoiiecca razupukanum u +
' MCIIOJIb30BaHUsl TEHEPATOPHOIO ras3a
8 Tepmuueckas ¥ TEpMOXUMHUYECKAs epepadboTKa
He(TH 1 He(PTENPOTYKTOB
8.1 Tepmuueckue METOIbI IEPepadOTKH HEPTH +
8.2 TexHonornyeckue cxeMol nepepadoTku HepTH +
Bec KM, %: | 10 20 30 20 20
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