MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHnoBaHue o6pa3oBaTejibHOI NporpaMMel: JHeproodecneyeHue NpeAnpuaTuii. BelcokoTemneparypHsble
npouecchbl M YCTAHOBKH

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEXHOJIOI'YUS U OBOPYJIOBAHUME SHEPI'OEMKUX ITPOU3BOACTB

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTebHOI
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemecTp - 48 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 97,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
PacuerHoe 3axanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

z Bnageney, Monoe C.K.
[IpenoaBaTenn * Ml ¢ MaerTndnkatop R7e4207b7-PopovSK-0280b823 C.K. Ilomos
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHwa o snagenbuye UM M3K
PykoBogutens manene Mvicapes ..
00pa30BaTEIbHON IPOrpaMMBbI Maentaguarop Radb74374-PisarevD5-0915d1ch J.C. ITucapes

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

o n ik

- M9l -

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Poranes A.H.

WaenTndukatop

Rb956bad4-RogalevAN-6233a28h

A.H. Poranes




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenbp ocBoeHHUS] IMCHUIIMHBI. VI3yueHue TEIMIOTEXHUKU M O0OpYIOBaHHS HHEPrOEMKHX
IPOM3BOJICTB JUISI ITOCIIEIYIOIIETO HCIIOIB30BAHMS ATHX 3HAHUN B PO(PECCHOHANBHOM JeSITEIbHOCTH.
3agayu AUCHMILINHBI
- (hopMupoOBaHKE 3HAHUH O TEIUIOTEXHOJIOTMYECKUX MPOIeccax U TeIUIOTEXHHUECKOM
000py/1I0BaHUU TIPU MTPOU3BOJICTBE MPOJAYKTOB B UEPHOU U IIBETHON METAJLTYPrUuu, MPOMBIIUIEHHOCTH
CTPOUTENIBHBIX MAaTEPUAJIOB, APYTUX OTPACIAX MPOMBIIIEHHOTO IPOU3BO/ICTBA;
- (hopmupoBaHMe 3HAHMI 0 METOAAX TEIIOTEXHUYECKOTO pacuera 3JIEMEHTOB 000PYAOBaHHUS, O
HAIPAaBJICHUSAX COBEPLIECHCTBOBAHUS SHEPTOMCIIOIb30BAaHUS B AEUCTBYIOIINX CUCTEMAX IPOMBIIIIIEHHOTO
IIPOU3BO/ICTBA.

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

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIeTeHLH HHIUKATOPA J0CTHKEHHS
KOMIeTeHINH

ITIK-1 Croco6en Boimoauath | MJ1-1nk-1 BeimonuseT ananus YMETh.

pa3paboTKy u COBpPEMEHHBIX ITPOOIEM - PaccunThiBaTh M aHAIM3UPOBATH
MOJIEpHHU3AIUI0 00BEKTOB TEIIOPHEPTETUKU U IIPOHECCEI TCIUIOMACCOIICpEHOCa B
TEIIOYHEPIETHKH U TeILIOTEXHUKH 3JIEMEHTAaX TEIUIOTEXHOJIOIMYECKHX
TEIJIOTEXHUKH C YUYETOM YCTaHOBOK.

COBPEMEHHBIX IIPobIEM
TEIIO3HEPreTUKH,
JKOJIOTUYECKON
0€30I1aCHOCTH U C TEXHUKO-
IKOHOMHYECKUM
000CHOBaHHEM
IIPUHUMAEMBIX PELICHUI

[1K-1 Cnocoben BemmonuATh | M/-2nik-1 Bemonnser onenky | YMCTh:

pa3paboTKy u BIIUSIHUSI OOBEKTOB - OneHBaTh MOTEHIMAI SHEPro- U
MOJICpHU3AINI0 0OBEKTOB TEIJIOOHEPTETUKH U pecypcocOepexeH s Ha 00BeKTe
TETIJIOOHEPTETUKU U TETJIOTEXHUKHU Ha ACATCIBEHOCTH 34 CHCT NPOBEACHUA
TEIUIOTEXHHUKH C Y4ETOM IKOJIOTUYECKYI0 OOCTaHOBKY pecypcocoeperaroiix MepoOnpHsTHiA.
COBpPEMEHHBIX IIpobIeM
TETJIOPHEPTeTUKH,
JKOJIOTHYECKON
0€30MaCHOCTH U C TEXHUKO-
9KOHOMUYECKUM
000CHOBaHHEM
MIPUHUMAEMBIX PELICHUI

ITK-3 CnocobeH k U-1nk-3 JleMOHCTpHpPYET 3HATh:
pa3paboTKe MEPOTIPUSITHI 3HaHNE HOPMATHUBOB I10 - 3aKOHBI ¥ OCHOBHBIC (PH3HKO-

10 3HEpPro- u JHEPIO- U MaTEMAaTUYCCKHUE MOJCIIN IIEPEHOCA
pecypcocOepekeHHIIO pecypcocOepesKeHHIO CHCTEM TEIJIOTHI U MAaCChl MPUMEHUTENIBHO K
CUCTEM dHeproodecmneueHus | 3HeproodecneyeHus u TEIJIOTCXHUYCCKHUM U

U UCTOJIb30BaHUS TOIUIMBA | UCTHIOJIb30BAaHUS TOILIMBA JIJIS TCINIOTEXHOIOTMICCKUM yCTAHOBKAM U
JUJIA IPOMBIIIIEHHBIX U [IPOMBIIJIEHHBIX U CUCTEMaM.

KOMMYHaJTbHBIX KOMMYHAJIbHBIX MPEATPHITHI

IPEANPUATUI

ITK-3 Crioco0OeH K N J1-2nk-3 Pa3pabaTeiBaeT 3HATh!




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pa3paboTKe MEPOIIPHUITUI
10 PHEPro- u
pecypcocOepeKeHUIO
CUCTEM SHEProo0ecieueHUs
Y MCIIOJIb30BaHHS TOTLJIMBA
JUTSI TIPOMBITIICHHBIX U
KOMMYHaJIbHBIX
HIPEANPUITUI

MEPOIPUATHS 110 SJHEPTO- U
pecypcocOepeKeHNI0 CUCTEM
SHEeproodecrneyeHus u
UCIIOJIb30BAaHUs TOILIMBA JJIs
IIPOMBIILIJICHHBIX U
KOMMYHAJIbHBIX IPEIIPUATUN

- Knnaccudukanuio u obmactu npuMeHeHUs
TOTUIMBHO-3HEPTETUIECKUX PECYPCOB,
MPaBOBBIC, TEXHHUYECKUE, YKOHOMHUECKUE,
HKOJIOTHYECKUE OCHOBBI
sHEprocoepekeHus (pecypcocoeperkeHus).

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCA K OCHOBHOWM mpod)ecCHOHaIbHOM 00pa3oBaTeNbHOM MporpaMme
DHeproodecneueHne npennpuaTuii. BeicokoTemneparypusie mporecchl u ycranoBku (nanee — OITOI),
HanpasieHus: noarotoBku 13.04.01 TernosHepreTHka U TEIJIOTEXHUKA, YPOBEHb 00pPa30BaHUs: BBICIICE

o0pa3oBaHue - MarucTparypa.

baszupyertcs Ha ypoBHe BbIcIIero o0pa3oBanus (6akaiaBpuaT, CIICIUATHUTET).

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TennorexHuka u 36 1 8 - 12 - - - - - 16 - CamocmoamensHoe usyuenue
00opynoBaHue 4epHOU meopemuueckozo mamepuana: Visyaenue
METaUTypruu JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
1.1 TexHomornueckas 18 4 - 6 - - - - - 8 - "TemmoTexHuKa 1 000pyIOBaHUE YSPHOU
CXeMa MOATOTOBKH MeTauryprun"
HCXOJHBIX MaTepHaIOB Ilodz0moeKa pacuemuvix 3a0aHUIL:
JUISl IOMEHHOM TUTaBKH. [omy4yerne MCXOIHBIX JaHHBIX. BEITOHEHNE

TennorexHuka u pacueTHoro 3aaanus Nel

obopynoBaHue H3yuenue mamepuanog 1umepamypHsix
MIPOM3BOJICTBA YYTYHA. UCHOYHUKOB:
TenmorexHuka U [1], u. II, ro1. 1-6, cTp. 31-61, cTp.191-206,
obopynoBanue 250-260, 274-285, 302
MIPOU3BOJICTBA CTATU [2], ctp. 30-36
1.2 HarpeBartenbHble 1 18 4 - 6 - - - - - 8 - [3], ron. 7
TEPMHUUECKHE TTeUN
YEPHOHI METalypruu
2 TenmorexHuka u 36 8 - 12 - - - - - 16 - IlodzomogKa K meKkyuiemy KOHmMpOoJio:
000py0BaHME IBETHON IloBTOpEHNE MaTepuaila o pasjeiy
METaJIypruu "TemnorexHuKa 1 000py10BaHNE IBETHON
2.1 TemnorexHoa0rMs 18 4 - 6 - - - - - 8 - MeTatyprun"

MOJTYYEHHS MEJIH. Camocmoamensroe usyuenue
Konctpykuus meopemuueckozo mamepuana: Vsydaenue
o0opyoBaHus JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny

2.2 | MarepuaibHbIil OamaHc 18 4 - 6 - - - - - 8 - "TemnorexHuKa 1 000pyI0OBaHUE IBETHOU

Ipo1ecca rmiaBKku
KOHIICHTpAaTa Ha IITEeHH

MeTauypruu"

Iloozomoeka pacuemusix 3a0anuii;
[TonyueHre UCXOHBIX TaHHBIX. BhInoMHEeHHE
pacdetHoro 3aganust N2

5




H3yuenue mamepuanos 1umepanypHsix
UCHOUYHUKO6:

[5], r. 2
[7], 112-116
[9], pazmen 1
3 TenmorexHrka u 36 12 16 Iloozomoeka K meKyuiemy KOHmMPOJIo:
obopynoBanue [ToBTOpeHne MaTepHaa 1mo pa3aeny
MIPOU3BOJICTBA CTEKIIA. "TemmoTexHuKa # 000pyIOBaHUE IPONU3BOICTBA
3.1 TexHomorn4yeckne 18 6 8 cTekna."
CHCTEMBI U TIPOTIECCHI CamocmoamensHnoe usyuenue
MIPOU3BOJICTBA CTEKIIA. meopemuueckozo mamepuana: 3ydenne
KoncTpykuus JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
CTEKJIOBApEHHBIX Ieueit "TerorexHuKa U 000pyAOBaHUE IPOU3BOJICTBA
3.2 KoHCTpYKTUBHBII 18 6 8 crekna."
pacuer Iloozomogka pacuemuslx 3a0anuii:
CTEKJIOBAPEHHOM TeYH. [TonyuyeHre UCXONHBIX NaHHBIX. BhInoiHEeHNE
MarepuanbHblii 6aaHC pacueTHoro 3aganus Ne3
CTEKJIOBAPEHHOTO H3yuenue mamepuanog numepamypHsix
mporiecca. UCHOYHUKOB:
DHeprocOeperaromnme [6], rn. 1
MEpPOIIPUSTHS B [8], §4.5
TEIUIOTEXHOJIOTUHI [10], . 1
CTEKJIOBapEHUS
4 TenmorexHu4eckue 36 12 16 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
pacdeTsl 000pyA0BaHUS IToBTOpEeHue MaTepuana no pasaeny
SHEProeMKHUX "TemIoTeXHUUeCKHe pacueTsl 000pyL0BaHHA
IIPOU3BOJICTB 9HEPrOeMKHX MPOU3BOACTB"
4.1 PereneparuBHbie 18 6 8 Ilposedenue uccredosanuii: Pabora
TETI00OMEHHHUKH B BBITIOJHSETCS 10 MHANBUIYaJIbHOMY 33/IaHHIO.
9HEProeMKHX JLJist IpoBeieHNs UCCIIeIOBaHUsI IPUMEHSIETCS
MPOU3BOJICTBAX. CIIEIYIOIIHE MaTepPHabl:
TemoBoii pacuer Camocmoamenvnoe uzyuenue
pereneparopa. meopemuueckozo manepuana: Nzyuenve
[oBbimenue JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
3¢ PEeKTUBHOCTH "TeruiorexHUUECKHE pacyeThl 000PYI0BAHUS
UCTIONIb30BAHUS 9HEPrOEeMKHX ITPOU3BOICTB"
pereHepaTopon Iloozomoexa pacuemusix 3ad0anuii:
4.2 HUcnapurensHoe 18 6 8 ITonydyeHne uCXOAHBIX JaHHBIX. BblloNHEHNE

OXJIAXKACHHUEC U

pacdetHoro 3aganus Ned




rapHUCAXHOE H3yuenue mamepuanos numepamypHpix
OrpaKIeHUE B UCHIOYHUKOG:
BBICOKOTEMIIEPATYPHBIX [4], c. 94-98
ycraHoBKax. Pacuer [8], §9.3.4 (c. 255 — 258).
CHUCTEMBI [11], Tm. 7
HCIapUTEIBHOTO
oxnaxaeHus. Pacuer
o0pa3oBaHUA

rapHucaxa
DK3aMeH 36.0 - - - - 0.5

- 33.5

64 335

Bcero 3a cemectp 180.0 32 - 48 - 2 - - 0.5

97.5

Hroro 3a cemecTp 180.0 32 - 48 2 - 0.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsle padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennomexnuxa u 060pyoogaHue 4epHol Memaiiypeuu

1.1. TexHonoruueckasi cxema MoAroTOBKU UCXOIHBIX MaTepUaIoOB JUIsl JOMEHHOM IUIaBKH.
TemnoTexHuka 1 000pyIOBaHUE MPOU3BOACTBA YyryHa. TemIoTexHuKa U 000pyI0BaHHE
MIPOU3BOJICTBA CTATIU

Crpykrypa  mucuurinibl.  CTpyKTypa  METAJUIyprU4€CKOrO  3aBoJla C  IOJHBIM
MIPOU3BOJICTBEHHBIM ITUKJIOM. TeXHOJOru4eckas cxema MOATOTOBKH HMCXOJIHBIX MAaTEpUANIOB JJIS

noMeHHOW T1utaBku: — JKemesuble pynel u ¢utocel. OGoramenue. Armomepanus. — Cxema
KOKCOXMMMYECKOIO IPOU3BOACTBA. IIpOIyKThI KOKCOXMMMYECKOro Ipou3BoactBa. — Kokc,
KOKCOBBIA Ta3. lcmonp30BaHMe TEIUIOTHI IIPOAYKTOB. Temnorexnuka u o0opynoBaHuE

MIPOU3BOJICTBA UyryHa: — Cxema JJOMEHHOIr0 MPOU3BOJICTBA. MaTepHalbHbIM U TEIIOBOI OanaHChI
JIOMEHHOH TUIaBKH. — Bo3myxoHarpeBaTenu W HarpeB AyThs. OUncTKa JOMEHHOTO rasza. I'a3oBbie
YTHIM3AIMOHHBIE Oec—KoMmIpeccopHble TypOuHBL. CrmocoObl BHEIOMEHHOTO (OECKOKCOBOTO)
NOJy4YeHHus1 skene3a. lIpumepsl ycTaHOBOK TBEepAO(GA3HOTO M >KUAKO(A3HOTO BOCCTAHOBJICHUS.
TemnoTexHuka U 000OpyIOBaHUE MPOU3BOJACTBA CTAIU: — DU3UKO-XUMUYECKHE OCHOBBI MPOIIECCOB
npou3BojcTBa ctanu. CrnocoObl Mpou3BOACTBa cTrainu. — KoHBepTepHble nporecchl. OXaxaeHue,
OUMCTKAa M HCIIONb30BAaHHE KOHBEPTEPHBIX Ta30B. — ODIEKTPOCTAJEIIABUILHOE IPOU3BOJICTBO.
MapteHoBckoe Npou3BOACTBO. — PasnuBka cramu. — OHeprocOeperarouiye MeponpusTus B
MIPOU3BOJICTBE CTAJIM..

1.2. HarpeBarenbHble U TEpPMUYECKHE I1€YN YEPHON METAILITYPTUU

TexHomornueckne Ccxembl HarpeBa MeTaula 10 MNPOKaTKy. KOHCTpYKTHUBHBIE CXEMBI
HarpeBaTeNbHbIX Tedeil. TernoBoil OamaHc HarpeBaTenbHON meun. KOHCTPYKTHBHBIE CXEMBI
TepMuueckux neueil. TemyoBoit OamaHc KaMepHOM TepMHueckod medu. DHeprocoeperaromiye
MEPOIIPUATHS B KOJIIAKOBBIX IT€Yax.

2. Tennomexnuxka u 06ODV00861H1/[€ 146’€mH01/7 memajirypcuu

2.1. TennorexHonorus noiaydeHust meau. Konctpykiuus o6opy1oBaHus

CrpyKTypa TENJIO0TEXHOJOTUYECKOIO0 KOMILJIEKCA IPOM3BOACTBA Meau. OCHOBHBIE MUHEPAJBI B
MeEJEeCoIepKAIMX pylax. XUMAYECKHMI U MUHEPAIOTMYECKUN cocTaB pyA. PHU3MKO-XMMHYECKHE
OCHOBBI TepepaboTKU CyNb(UAHBIX MeJecoAepkKaluux pyd. TemnoTexHuka u 00OpyJoBaHUE
cTaiuii  o0kura, ITeHHOOOPAa30BaHMS, KOHBEPTUPOBAHUS, OFHEBOrO  padUHUPOBAHUS.
OnexkTponuTHYecKoe padUHUpPOBaHHWE MeAM. ABTOr€HHbIE Npolecchl. B3BemeHHass Iu1aBka U
IUIaBKA B pacIulaBe. XapaKTEPUCTUKH OCHOBHOTO 00OPY/JOBaHUSL..

2.2. MarepuanbpHBbIi OanaHc mpoliecca MIaBKyU KOHIIEHTpaTa Ha IITEeiH

OrnpeziesieHe MUHEpPAJIOTHYECKOTO0 u  (a3oBOro cocraBa KoHIEHTpaTa. Ornpejenenue
yIETBHOTO BBIXOJAa W cocTaBa ImTeiiHa. OmnpeneneHue yIeNbHOTO BBIXOJAa M COCTaBa IIIaKa.
Omnpenenenne yaenpHOTO pacxoia KUCIOpojaa Ha mporecc okuciaeHus. OnpeneneHue yaeabHOTO
BbIXO/a quokcuaa cepbl. CocTaBieHne MaTepralbpHOTo OagaHca mpoliecca MiIaBKH KOHIIEHTpPATa.

3. Tennomexnuxa u 06opyoosanue npou3e00Ccmed CmekKia.

3.1. TexHOIOrMYeCKHe CUCTEMBI U MPOIIECCHI MPOU3BOACTBA cTekIa. KoHcTpykuus
CTEKJIOBApPEHHBIX MeYei

TexXHOJIOTUYECKUE CHUCTEMBI IMPOU3BOJCTBA CTEKJIOM3AEIUN. TeXHOIOrM4ecKue IMpOLEecChl B
CTEKJIOBapeHHON Imeun. KOHCTpyKTHBHBIE CXEMBI CTEKIOBApECHHBIX Ieuel. KOHCTpyKTHBHBIE
0COOEHHOCTH CTEKJIOBAPEHHBIX MEYEH.



3.2. KOHCTpYKTUBHBIN pacueT CTEKJIOBAPEHHOI rneun. MarepuanbHblil 6anaHc
CTEKJIOBAPEHHOIO Ipoliecca. DHeprocoeperaromiyie MeporpusaTHs B TEINIOTEXHOJIOTUU
CTEKJIOBAPEHUS

KOHCTpYyKTUBHBIN pacyeT CTEKIOBAapEHHOW Ieud. MaTepuallbHbI OalaHC CTEKJIOBapEHHOTO
nporecca. TermaoBoil 0OanaHc CTEKIOBApeHHOW Meyd. ODHeprocOeperarommue MEpOonpusTHs B
TEIUIOTEXHOJIOTHH CTEKJIOBAPEHUSI.

4. Tennomexnuueckue pacuenbl 06017)/()06617-”/{}1 QHEeP2OeMKUX npous*eodcme

4.1. PerenepaTuBHbIE TETUIOOOMECHHUKH B SHEPTOEMKHUX IMPOU3BOJICTBAX. TerIoBoi pacuer
pereneparopa. [loBeimenue 3pPeKTHBHOCTH NCTIOIB30BAHUS PETEHEPATOPOB

PerenepaTuBHbBIE TEIJIOOOMEHHUKH B JHEPrOEMKHX IPOU3BOJCTBAX. TeIJIOBOM pacyeT
pereneparopa. [lossimenue 3 GpEeKTHBHOCTH UCTIOIB30BAHUS PETCHEPATOPOB.

4.2. I/ICHapI/ITCJ'IBHOC OXJIAXKJACHUC U T'APHUCAKHOC OI'PAKIACHUC B BBICOKOTECMIICPATYPHBIX
YCTaHOBKaXx. Pacuer cucremMsr HUCIAPUTCIBbHOI'O OXJIAKACHUA. Pacuer 06pa30BaHI/I$[ rapHuca;xxa

I/ICHapI/ITeJ'IBHOC OXJIAXKACHUE U TApPHUCAXKHOC OrpaKACHUC B BbBICOKOTCMIICPATYPHBIX
YCTaHOBKaXx. Pacuer cucreMsr HUCIAPUTCIBbHOI'O OXJIAKACHUA. Pacuer 06pa30BaHI/I$[ rapHucaa.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. ITpoueccs! mpu Harpese MeTaia. Pacuet npornecca okannHooOpa3oBanusi. CTpykTypa
TEIUIOBOTO OajaHca HarpeBaTeIbHON MeYH HEMPEPHIBHOTO NEHCTBHUS U KAaMEPHOM
TEPMUYECKOMN TIeYH MEPUOANIECKOTO JAeHCTBUs. BrinmonHenne pacueTHoro 3ananus Nel
«AHaIN3 TEIIOBOM CXeMbl KOJIIMAKOBOW MEUn».;
2. CTpyKTypa MaTepHaIbHBIX MIOTOKOB B TEIUIOTEXHOJIOTHYECKOM KOMILJIEKCE IMTPOU3BOICTBA
Meau. AJTOPUTMBI OIPeIeICHUS] MUHEPAIOTUYECKOT0 U (Pa30BOro cocTaBa KOHIIEHTPATA,
YAEIBHOIO BBIXOJIA M COCTaBa IITEIHA. ;
3. Onpenenenuie yAeIbHOTO BBIXOAA U COCTaBa IIUIAKa, YJEIbHOTO pacxoa KUCIopoaa Ha
npouecc okuciaeHus. OnpeaeneHue yAelIbHOTO BbIX0/1a AUOKCH A cephl. BoimonHenue
pacueTtHoro 3ananus Ne2 «MatepuanbHbIii OanaHc Tpolecca MIaBKu KOHIIEHTpaTa Ha
IITEHH. ;
4. cnonp30BaHUE UCHTAPUTEIIBHOTO OXJIAXKIEHUS U TAPHUCAXKHOTO OTPaKICHUS B
HHEProeMKHUX MPOU3BOJCTBAX. AJITOPUTM pacyeTa CUCTEMBI HCIAPUTEIBLHOTO OXJIAXKIEHUS C
€CTeCTBEHHOU IUPKYJIAIMeil. MaTemMaTnueckoe MOJEIUPOBAHKE MTpoliecca 00pa30BaHUs
rapaucaxa. Beimoanenue pacuernoro 3ananusi No4 «TermoBoit pacueT pereneparopar.;
5. IlocTaHOBKa M aNTOPUTM PEILICHUS 33]a4H pacyeTa COCTaBa MHOTOKOMITIOHEHTHOM IIUXTHI.
Brimonnenue pacuernoro 3ananust Ne3 «MartepuaabHbIil 0alaHC CTEKIIOBAPEHHOTO
poLecca.;
6. Mcnonp30BaHue pereHepaTUBHBIX TEINIOOOMEHHUKOB B JHEPIrOEMKHX MPOU3BOCTBAX.
Pa3HOBUIHOCTH KOHCTPYKTHUBHBIX CXEM PEr€HEPATOPOB. AJIITOPUTM MHKEHEPHOTO pacuera
perexeparopa.;
7. CTpyKTypa MaTepraibHOTo OanaHca CTEKIOBapeHHOro npoiecca. CTpyKTypa TeTIOBOTO
OayraHca CTEKJIOBApEHHOM MeYH. DHJ0- U dK30TepMUuueckre 3P eKTsl B mporecce
CTeKJIOBapeHus. PacyueT yaenbHOM TemIOThl SHA0TEPMUUECKUX PEaKIIUil.;
8. CTpykTypa MatepuaibHOTO Oaanca JoMeHHOro mnporecca. CTpyKTypa TeraoBoro danaHca
noMeHHOoH neun. CTpyKTypa MaTepUaIbHOTO U TETIOBOTO 0ATaHCOB KUCIOPOIHO-
KOHBEPTEPHOTO MPOIIECCOB POU3BOJICTBA CTAH..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO



3.5 KoncyabsTanuu

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOcyxnenne MaTepualioB Mo Keicam pasnena "TemnorexHuka U 000pyIAOBaHHE YEPHOM
MeTauyprum"

2. OOcyxkaeHne MaTepualioB Mo keiicam paszznena "TemnorexHuka U 000pyI0BaHUE IIBETHON
MeTauyprum"

3. OOcyxnenue wmarepuasioB Mo Keiicam pasnmena "TemnoTrexHuka u  000pyHOBaHUE
MPOU3BOJCTBA CTEKA."

4. OOcyxneHue MaTepuajoB IO Keiicam pasgena "TeruioTeXHHYECKHE  PACUETHI
000pyI0BaHUs SHEPTOEMKHX IMPOU3BOACTB"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUILIUHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konbr
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB COOT]::;CIT ;3 e
11234
3HaTh:
3aKOHBI ¥ OCHOBHBIE (PU3UKO-MATEeMaTHYECKUE MOJIEIN TTIepeHOca Pacuetnoe 3aganue/KM-1. PacueTHoe
TEIJIOTHI 1 MacChl IPUMEHUTEIBHO K TEIVIOTEXHUYECKAM 1 NA-1nk-3 + 3ananne Nel «AHamu3 TEII0BOM CXEMBbI
TEIJIOTEXHOJIOTMYECKUM YCTAaHOBKAM U CHUCTEMAM KOJITAKOBOW M€Y
Krnaccudukanuto u 061acTv MPUMEHEHUS TOTUTUBHO- Pacuernoe 3aganne/KM-2. PacdetHoe
SHEPIreTUYECKUX PECYPCOB, IPABOBBIEC, TEXHUUYECKHUE, V-2 + 3ananue No2 «MatepuanbHblii 6anaHc §
AKOHOMHYECKHE, IKOJIOTUICCKIE OCHOBBI YJHEPTOCOCPEKEHUS mpoliecca IJIaBKU KOHIIEHTpaTa Ha IITeHH
(pecypcocOepeskenus)
YMerh:
PaccunThiBaTh M aHAIM3UPOBATH IIPOLIECCHI TEIUNIOMACCONEPEHOCA B Pacuernoe 3amanune/KM-3. PacuerHoe
3JI€MEHTaX TEeIUIOTEXHOJOTUYECKUX YCTAHOBOK N -1nk-1 + 3ananue No3 «MatepuanbHblii 6anaHc
CTEKJIOBAPEHHOT'O IPOLIECCa»

OrneHnBaTh MOTEHIMAT YHEPTO- U PECypcocOepekeHust Ha 0ObEKTe Pacuernoe 3aganne/KM-4. PacuetHoe
NEeSITETLHOCTH 3a CUET MPOBEACHUS pecypcocOeperaronmx NI-2mx-1 + | 3aganue Ned «TermnoBoit pacuer
MEpONPUSITHI pere’eparopa»
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1. PacuetHoe 3aganue Nel «AHanu3 TEIIOBOM CXeMbI KoJakoBoit neuny» (Pacuetnoe
3aJIaHHE)
2. KM-2. Pacuetnoe 3ananue Ne2 «MatepuaiibHbli OaiaHC mpoliecca riaBku KOHIICHTpaTa Ha
mreitn» (PacueTHoe 3a1aHue)
3. KM-3. PacuetHoe 3ananue Ne3 «MarepuanbHblil 0anaHc CTEKIOBAPEHHOTO MPOLIECCa»
(PacuerHoe 3amanue)
4. KM-4. Pacuetnoe 3ananue Ned «TemoBoii pacuer pereneparopa» (Pacuetnoe 3aganue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Nel)
Ornenka ompezensercss B cOOTBETCTBUU ¢ [lomoxenneMm o OauIbHO-PEUTHHTOBOH CHCTEME IS
crynentoB HUY «MOW» Ha oCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBIsIIONMX. B
MIPUWIOKEHUE K TUTIIIOMY BBIHOCUTCS OIICHKa 3a 1 cemecTp.

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE PUBEICHEI B (POHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Bockoboiinukos, B. I'. OOuias metamutyprus : Y4eOHUK JJi By30B I10 HAIIPaBJIECHUIO
"Mertamnyprus" / B. I'. Bocko6oitnukos, B. A. Kynpun, A. M. SIkymes. — 6-e u3z., nepepad. u 1o1.
— M. : Akanemkuura, 2002. — 768 ¢. — ISBN 5-946280-62-7.;

2. FOcoun, 0. C. HoBble nmporiecchl oay4deHus MeTajula (MeTaJlIyprus sxesesa) | YueOHuK s
BY30B 10 HampasiieHuto "Mertamutyprus", u cnenuanbHocTH "MeTamnyprus yepHbix Metamios" / FO.
C. KOcoun, H. ®. I'mmmensdap6, H. @. [Tamkos. — M. : Metamnyprus, 1994. — 320 c. : 4000.00.;
3. Y1kuH, H. W. IIponsBoacteo nsetHbix MetauioB / H. . YTkun. — M. : Untepmer UHXKUHUPUHT,
2000. — 442 c. — ISBN 5-89594-030-7 : 75.00.;

4. Jle6enes, I1. /1. TernnooOMeHHbIE, CYIIUIbHBIE U XOJOAWIbHBIE YCTAHOBKH : YUEOHUK IS
sHepreTudeckux By30B U ¢akynsreToB / I1. JI. Jlebenes. — M-JI : Dueprus, 1966. — 288 c.;

5. onog, C. K. TennorexHuueckue pacueThl MPOMBIIIJIEHHBIX MPOIIECCOB U YCTAHOBOK : yueOHOE
nocobue 1o kypcam "BricokoTemnepaTrypHble TEIIIOTEXHOJIOTHYECKHE POIIECChl M YCTaHOBKU",
"OCHOBBI TEIUIOTEXHOJIOTHMH SHEPIOEMKHUX IMPOU3BOJICTB" 10 HanpaBieHNIO "TennosHepreTuka u
terutorexauka" / C. K. Tlonos, I1. A. Ctoros, A. A. Banuneesa, Harr. uccnen. yu-t "MD"
(HUY"MBHN"). — Mocksa : M3x-Bo MOU, 2020. — 152 c. — ISBN 978-5-7046-2244-4.
http://elib.mpei.ru/elib/view.php?id=11170;

6. TonnMBHBIE EYM MPOMBIIITICHHBIX MPEANPUATUH : yueOHOe mocoOre Mo JUCIUIINHE
"BbICOKOTEMIIEPATYPHBIE TEMJIOTEXHOJIOTUYECKHUE MTPOLIECCH] U YCTAHOBKHU' 110 HAIPABIEHUIO
"Tennosnepreruka u terorexuuka" / C. K. Tlomos, I1. A. Croros, U. H. Cuctynos, [u ap.], Har.
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uccnen. yu-t "MON" (HUY"MBHN"). — Mocksa : M3n-8o MOU, 2023. — 220 c. — ABTOpHI yKa3aHbl
Ha obopote Tut. 1. — ISBN 978-5-7046-2752-4.

http://elib.mpei.ru/elib/view.php?id=12478;

7. Hanunos O. JI., T'apseB A. b., Slkosnes U. B., Knumenko A. B.- "DHeprocoepexenne B
TEIJI0OPHEepreTuke U Teriorexunonorusax", M3narensctBo: "M3narensckuit jom MOU", Mockaa,
2010- (424 ¢.)

http://e.lanbook.com/books/element.php?pll_id=72344;

8. BricokoTemnepaTypHbIe TEIUIOTEXHOJIOTMUECKHE TPOLECCHl U YCTAHOBKH : YUeOHHK /JIsl By30B
no cnenuanbHocTy "[IpomeiuienHas terosnepretuka' / Pen. A. J1. Kimounukos. — M. :
Oneproaromusaar, 1989. — 336 c.;

9. Mopo3os, . I1. PacueT TeIIOBBIX cXeM yCTaHOBOK P MepepadboTKe Cyib(puIHBIX
KOHIIEHTPATOB : METOAMYECKOE 1ocodue no Kypey "TermoTeXHonornueckue KOMIUIEKCh U
6e30TxoaHbIe cucTeMbl" 1o HanpasieHuto "Temnosnepreruka” / Y. I1. Mopo3o, Mock. 3Hepr. HH-
T (MOU TY). — M. : U3narensckuit jom MOU, 2009. — 36 c.
http://elib.mpei.ru/elib/view.php?id=771,

10. TTomnosg, C. K. Pemienue 3agau BeIcOKOTEMIepaTypHO TerioTexnonoruu B cpeae MathCAD :
yuebHoe nmocodue 1o Kypcam "BricokoTemiiepaTypHble TEIIOTEXHOJIOTUYECKUE MPOIIECCHI U
yctaHoBkH'", "VICTOUHUKH SHEPTUH TEIIOTeXHOJIoruu" 1o Hampasienuto "Temnosnepreruka” / C.
K. Ilonos, B. A. Unnonuros, Mock. 31epr. un-t (MOU TV). — M. : U3narensckuii njom MOU,
2009. — 96 c. — ISBN 978-5-383-00411-1.

http://elib.mpei.ru/elib/view.php?id=778;

11. TposiakuH, 0. B. [IpoekTrpoBanue 1 SKCITyaTaIUs BBICOKOTEMIIEPATYPHBIX TEXHOIOTUYECKUX
YCTaHOBOK : YueOHoe nmocodue it By30B 1o crienuaibHocTsM 100700 "TIpomebriuienHas
ternosHepretuka” u 100800 "DuepreTuka rermnorexHonaoruu’ Hanpasnenus 650800
"Termmosnepreruka" / FO. B. TposakuH. — M. : M3n-Bo MOU, 2002. — 324 c. — ISBN 5-7046-0773-
X..

5.2 JIuueH31M0HHOE 1 CBOOO/IHO PacpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuii makeT o(UCHBIX IpOrpamwm;

3. Windows / OnepanioHHas cucteMa cemeiictsa Linux.

5.3 UuTepHeT-pecypcesl, BKJIKOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

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

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

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

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. HanmoHanbHas 3J1eKTPpOHHas Oudmoreka - https://rusneb.ru/

6. 9BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

7. dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemenns Homep aynutopun, OcHamenne
HaMMeHOBaHHe
VYyeOHble ayIUTOPUH IS 11-206, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
MIPOBEICHUS JIEKITMOHHBIX JlekmoHHast BEIIIaJIKa JUTs O/IeXKIbI, TyMOa,
3aHATUH U TEKYLIETO ayJIUTOpuUs MYJIbTUMEUHHBIN TPOEKTOP, yKa3Ka JiazepHasd,
KOHTPOJIS JI0CKa MapKepHas epeABIKHAS, KOJOHKH,
KOH/IUITUOHEP, HMHCTPYMEHTHI JUIs
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MPAKTUYECKUX 3aHITUN

Y4eOHble ayAUTOPUH IS
IIPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

[1-205,
KomnbrorepHsbrit
KJ1acc

CTOJI IIPENOIaBaTelisl, CTOJI KOMIIbIOTEPHBIH,
TymOa, MyJIbTUMEIUUHBII POEKTOP, TOCKA
MapKepHas MepeBUKHas1, KOJOHKH,
KOHIUIIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000pyoBaHusl, THCTPYMEHTHI JIJIs
NPAKTUYECKHUX 3aHITUI

Y4eOHbIe ayAUTOPHH IS
MIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

[1-205,
KomnbrorepHusbrit
KJ1acc

CTOJI MIPENO/IaBaTelisl, CTOJI KOMIIbIOTEPHBIH,
TymOa, MyJIbTUMEIUUHBII TPOEKTOP, TOCKA
MapKepHas MepeBUKHas1, KOJOHKH,
KOHIUIIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000pyIOBaHusl, ”THCTPYMEHTBI JIJISI
IPAKTHUYECKUX 3aHATUI

ITomemnienus mis
CaMOCTOSATEIIbHON PabOThI

HTB-303,
Jlexunonuas
ayAUTOpHUs

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIN,
BEIIAJIKA IS OJICK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJ0M B HTEpHET, KOMIIBIOTEP
MIePCOHAJIBLHBIN, IPUHTEP, KOHAUIIUOHED

ITomemnienus miis
KOHCYJIbTUPOBAHMS

111-206,
Jlexumonuas
ayAUTOpHUs

CTOJI MPENOAABATENS, CTOJI KOMITbIOTEPHBIN,
BelIaJIKa JUIst OACKIbI, TyMOa,
MYJIbTUMEIUNHBINA TPOEKTOP, YKA3Ka Jla3epHas,
JIOCKa MapKepHas IepeiBUkKHas1, KOJIOHKH,
KOHIUIIMOHEDP, MHCTPYMEHTHI 1A
NPAKTUYECKHUX 3aHITUI

ITomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOTO MHBEHTaPS

11-107/2, Cxnax
yueOHOT0
unBenTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus u O60py,HOBaHI/IC OHCPIrOCMKUX IIPOU3BOJCTB

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-1. PacuetHoe 3amanne Nel «AHa/IM3 TETUIOBOM CXEMBI KOJITIaKOBOM reun» (PacuerHoe
3a/1aHUE)

KM-2. PacuetHoe 3amganne No2 «MarepuaabHblil OamaHc mpoliecca IIaBK| KOHIIEHTpaTa Ha
mreiin» (Pacuetnoe 3ananue)

KM-3. PacuetHoe 3amganne Ne3 «MarepuaabHblil 0ajJaHC CTEKIOBAPSCHHOTO MPOIIeCcca
(PacuetHoe 3aanue)

KM-4. Pacuetnoe 3ananue Ned «TemnoBoit pacueT pereneparopa» (Pacuernoe 3ananue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Pazpen qucuunianuel RM: L 2 3 4
pasjena Henens 3 7 11 15
KM:
1 TennorexHuka u 000pPy10BaHUE YEPHOU METAJUTYPIHUU
TexHomornueckast cxema MmoJAroTOBKM UCXOAHBIX MaTEPUAIIOB
11 JUTSL JOMEHHOMH IJ1aBKH. TemIoTeXHuKa U 000pyI0BaHHE +
' MIPOM3BOJICTBA UyTryHA. TeIoTeXHUKa U 000pyI0BaHNE
MIPOU3BOJICTBA CTAJIH
1.2 HarpeBaTenbHble 1 TEPMUYECKUE [T€YU YEPHON METANTypruu +
2 TernnoTexHuka U 000pyIOBaHUE IIBETHON METAILTYPTUU
21 Tennorexuonorus noisyuenust meau. Koncrpykius +
' 00opyoBaHus
29 MarepuanbHbIil 0amaHc poliecca MIaBKH KOHIIEHTpaTa Ha +
' HITENH
3 TennoTexHuka u 000pyI0BaHUE MPOU3BOICTBA CTEKIIA.
31 TexHoMOTHYECKHE CHCTEMBI U TTPOIIECCH TPOU3BOICTBA +
' creksia. KOHCTpYKIUS CTEKIIOBAPEHHBIX MeYeit
KOHCTpYKTUBHBIN pacyeT CTEKJIIOBAPEHHOM MEUH.
39 MartepuanbHbIii OallaHC CTEKJIOBAPEHHOTO MIPoIecca. +
' DHeprocOeperarne MEPONPUATHS B TETUIOTEXHOJIOTHH
CTEKJIOBApEHUS
4 TemoTexHUYeCKUE pacueTbl 000PYI0BaHUS SJHEPTOEMKUX
MIPOU3BOJICTB
PerenepatuBHbIe TEMIIO0OMEHHUKH B SHEPTOEMKHUX
4.1 MPOU3BOACTBAX. TeMIoBOM pacyeT pereneparopa. +
[ToBwimenne 3(heKTUBHOCTH UCTIONB30BAaHUSI PETEHEPATOPOB
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4.2

HcnapurenpHOe OXIaKICHUE U TAPHUCAXKHOE OTPAKICHHE B
BBICOKOTEMIIEPATYPHBIX yCTaHOBKax. PacueT cucreMsl
UCIAPUTEIBHOIO OXJIaXAeHUs. PacueT oOpa3oBanus
rapHUcaxa

Bec KM, %:

25

25

25

25
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