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JIner akryaauszanuu padodeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanusarmu B 2022 - 2023
y4eOHOM TroJly Ha 3aceanud Kadenpsl TemmoTeXHUIeCKUX U SHEPTeTUICCKIX CUCTEM

[Iporokosn ot 20 . Ne
3aB. kadenpoii E.I". Hemmopenko

PaGouas mporpamma nepecMoTpeHa, o0cykieHa 1 ooopenHa uist peanm3armu B 2023 - 2024
yueOHOM ToJ1y Ha 3aceanuu Kadenpsl TermmoTeXHUYECKUX U IHEPTreTUYECKUX CUCTEM

[Iporokom ot 20 1. Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2024 - 2025
y4eOHOM rojay Ha 3aceaHuu Kadeapsl TemoTeXHMUeCKHX U SHEPTeTUUECKUX CUCTEM

[IpoTokomor 20 . Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0penHa utst peanm3armu B 2025 - 2026
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl TemIoTeXHMUeCKHX U YHEPTETUUECKUX CUCTEM

IIpoTtokonm oT 20 1. No
3aB. kadenpoit E.I'. Hemmopenko




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Llesnbro 0CBOEHUS JUCHUIUIMHBI «MeTamrypruyeckas TENJI0TEXHUKA» SABIISIETCS:

pa3BHUTHE y CTYACHTOB YCTOWYMBHIX HABBIKOB MPUMEHEHUS (DyHIaMEHTAIBHBIX 3aKOHOB
TEIUI00OMEHA Y MEXaHWKHU Ta30B, COBPEMEHHOW TeOPHH TOPEHUs U PAIMOHATIBLHOTO COKUTAHWUS
TOIUIMBA,;

(hopMHpOBaHKE y CTYJICHTOB YMEHUS YTCHUS CXEM, YePTEIKEH KOHCTPYKIUI U JIEMEHTOB
BBICOKOTEMITIEPATYPHBIX METAILUTYPTUUECKUX MEYEN U YCTPOWCTB;

M3y4YEHUE CBOMCTB U TPeOOBAaHUI NMPEIBABISIEMBIX K MaTePualiaM, TPUMEHSIEMbIM MPU
COOPYKEHHUH TIE€UEH;

(dhopMHpOBaHKE Y CTYJESHTOB Ha OCHOBE PAIlMOHATBHON TEXHOJIOTHMHM HArpeBa MeTalla,
YMEHHUH TETUIOBBIX PACUETOB;

npuoOpeTeHrne HABBHIKOB TEIUIOBBIX PAacueTOB Te4el, ropesiok, (OPCYHOK W TOPEHHUs
ra3z000Pa3HOro, >KMJIKOTO U TBEPIOTO TOILIIMBA.

2 MecTo TMCHMIIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmsbl

Jucnunnuaa MeTtammyprudeckast TEII0TEXHUKA BXOUT B 00s3aTENbYIO YaCTh y4eOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

JUis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHHA,  BJaJEHUs),
chopMupOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTHH/ MPAKTHK:

Tennodpuzuka

duzuka

MaremaTuka

3Hanus (yMEHHS, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW JUCUUIUIMHBI OYyTyT
HEO0OXOUMBI JUTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

MopenupoBaHue IpoIecCOB B 00bEKTOB B METAJLUTyprUr

Hayuno-uccnenoBarenbckas paboTa

3 KomnereHuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOEHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbrare ocBOeHMS AMCHUIUIMHBI (MOIyJs) «MeTalmypruueckas TEIJIOTEXHUKa
oOyuarouuiics 1oJKeH 001a1aTh CASAYIOIIMMHI KOMIIETCHITUSIMHU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-2 CnocobeHn y4yacTBOBaTh B IMPOCKTUPOBAHUU TEXHHUYECKUX OOBEKTOB, CHUCTEM U
TEXHOJIOTMYECKUX MPOLECCOB C YYETOM 3KOHOMHYECKHX, 3KOJIOTMYECKUX M COLMATbHBIX
OrpaHUYeHUHN

OIlK-2.1 [IpoBOAUT TEXHUKO-3KOHOMHUYECKOE OOOCHOBAHHWE U SKOHOMUYECKYIO
OLICHKY MPOEKTHBIX PellIeHNH 1 MH)KEHEPHBIX 3a1a4

OIIK-2.2 [TpoBOANT OLIEHKY MPOEKTHBIX PELICHUH U MH)KEHEPHBIX 3aJ1ay, B TOM YHUCIIe
9KOJIOTHYECKYIO

OIIK-2.3 AHanmu3upyeT W OLEHHMBaeT  pabOTOCHOCOOHOCTh  MPEANpPHITHS
(TexHHYecKHX OOBEKTOB, CUCTEM M IPOLIECCOB) C YYETOM COLMAIBHBIX
OTrpaHUYEeHUN




4. CTpyKTypa, 00b€éM U coep:KaHue T CIHUIIIMHBI (MOXYJIs1)
OO0mast TpyI0€MKOCTh TUCIUIUIMHBI COCTaBIsIeT 3 3adeTHhIX enuHull 108 akan. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabota — 37 akaJ. 4acoB:

— aynuTopHas — 36 akajl. 9acoB;
— BHeayIuTopHasi — 1 akaj1. 4acos;
— caMocTosiTeNbHas padoTta — 71 akaj. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akas. 4yac;

dopma aTTeCTalUy - 3a4ET

AynuTopHast I =
o KOHTaKTHasd pa60Ta E E Dopma TeKyLIero
Paznen/ rema S (B axan. yacax) = > Bun KOHTpOJIA Kon
g 5 S| camocroaTenbHO# | ycreBaemocTH u
JIUACLUTUTIHBL S 2 = . | xoMmereHmH
o & paboThI MPOMEKYTOTHON
© na6. | mpakr. | € 8
Tex. : 12¢ arTecTaluu
3aH. 3aH. [ &
1. 1 Pazpen. Merayutypruieckue
IIeYH, TEIUIOreHEepalus B IIe4ax,
OCHOBBI TEOPHH TOPEHHUSL.
TIpopaboTka
1.1 Beenenue. Hasnauenue Pop
TEIUIOBEIX  IPOLECCOB 1 JIEKIIMOHHOI'O Hanuuue
ALDeATOR O%LL[&H exeMa 2 8 | marepuana (Tema KOHCITEKTOB
P ) o 1.1, Ilpunoxxenue JIeKIUi.
METaJUTYPTU4ECKOM Ieuu. 1)
IIpopaboTka
pop Hannuue
JIEKIIMOHHOT'O
1.2 TemnoreHepauus B MaTeDHATA: KOHCITEKTOB
rnedax. Bugsl  sHepruw, 4 2 1 9 CH.ICHII/)IC 3az[’aq JISKIIMI; caada
HCIIONB3YEMOH B ITeYax MPAKTHYECKHUX
CITOJIB3YEMO eya p(TeMaIZ AKTHYECK
- 3aj1a4.
TTpunoxenue 1)
TIpopaboTka
1.3 OCHOBBI TEOpUn HGEL[EOHHOFO Hannune
TOpEHUs, YCTpOWCTBA MJIst MaTeDHATA: KOHCITEKTOB
COKUTaHUS TOILIMBA, 2 4 7,8 emeHII/)Ie 3a/:[’aq JIEKIIMI; cada
YTHJIA3ALUS TEIUIOTHI p (Tema 1.3 MPAKTUYECKUX
TIPOYKTOB CTOPaHHS HpnnomeH.He, 1 3a/1a4.
HWroro no pasaeny 6 5 24,8
2. 2 Pazgen. Buemmmii wu
BHYTPEHHUH TEI000MEH
TIpopaboTka
. pop Hannuue
2.1 Buemnmit " JIEKIIMOHHOT'O KOHCIICKTOR
BHYTPEHHHUI TEIIOOOMEH B 1 2 2 MaTepuana,; JeKuHit: Crata
pabouem MIPOCTPAHCTBE pelieHue 3a1a4 . aKTI/I"-IC(flKI/IX
reuei (Tema 2.1, P sanad
4 Tpunoxenue 1) Aad.
IpopaboTka
Hannune
2.2 JIBwKeHMe XUIKOCTH U JIEKIIMOHHOI'O KOHCIICKTOB
razoB B TEXHOJIIOIMYECKUX 2 2 2 Marepuana; JeKuuii; craua
arperarax YyepHOH 17 pelieHue 3ana4d . aKTI/I:IeCKI/IX
LBETHON METaJTyprHu (Tema 2.2, p sazad
npuioxenue 1) ’
Uroro no pazueny 3 4 4




3. 3 Pasgen. OCHOBHBIE THIIBI

IIPOMBIINUICHHBIX 1€Y en

IMpopaboTka
3.1 Martepuaisl, pop Hannawue
JIEKIIHOHHOT'O
WCIIONIb3yeMBbIe B MaTeDHALa: KOHCIIEKTOB
KOHCTPYKIHSX 2 42211 10 P i JIEKIIMH; caaya
pelIeHue 3a1a4y
BBICOKOTEMITEPATYPHBIX (Tema 3.1 MPAKTHISCKUX
arperaToB - 3ajau.
P Ipunoxenue 1) A
ITpopaboTka
3.2 OCHOBBI TEXHOJOTUH pop Hannuwue
JICKIIHOHHOT'O
HarpeBa MeTala, BBIOOD KOHCIIEKTOB
Marepuana; N
PpalMoHaIbHBIX 2 221 10 JICKIIMI; caada
pelIeHue 3a1a9
TeMITepaTypHbBIX u (Tema 3.2 MPAKTHISCKUX
TEIJIOBBIX PEXKUMOB - 3a1au.
IMTpunoxenue 1)
ITpopaboTka
3.3 TemnnooOMeHHEIE JICKIIHOHHOT'O Hamiuue
annapaTbl u ux 2 331 | 10 | marepmana (Tema KOHCIIEKTOB
CpaBHUTENbHAs OL[CHKA 3.3, [Ipunoxenue JIEKIIAH.
1
3.4 OcHOBHbIE THIIBI ITpopaboTka
MPOMBINICHHBIX TeYed | JICKIIHOHHOT'O Hamiune
Ba)kKHEHIIne 3 12,2 | matepuana (Tema KOHCIIEKTOB
XapaKTePUCTUKH X 3.4, [punoxenue JIEKIUH.
TEIUTIOBOM pabOTHI 1)
Wroro no pazaeny 9 9/7,21 | 42,2
Hrtoro 3a cemecTp 18 18/7,21| 71 3a4éT
18/7,2
Hrtoro no aucuuminye 18 ' 71 3a4eT

)41




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlig peleHus NpeayCMOTPEHHBIX BUAOB Yy4€OHOW paOOThI MPU U3YyYEHUH JTUCLUIUINHBI
«Merannypruueckas TEIJIOTEXHUKA» B KaueCTBE 00pa30BaTEIbHBIX TEXHOJIOTHN UCIIONb3YIOTCS
KaK TpaJIULUOHHbIE, TAK U MOJYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTUH.

Lensmu o6pa3oBaTenbHBIX U HHOOPMAITHOHHBIX TEXHOJIOT U SIBIISTFOTCSI:

* aKTUBU3MPOBAHUE MBILIJIEHUS 00 y4JaronnXxcs;

* popMHpOBaHKE HHTEPECA K U3Yy4aEMOMY MaTepHaiy;

* Pa3BUTHE UHTEIUIEKTA U TBOPUECKHUX CTIOCOOHOCTE 00YJarOIINXCS.

JIeKuMOHHBIN MaTepuall 3aKpeIuvIsieTcsl Ha JIabopaTOpHBIX paldoTax, I/l MPUMEHSETCS
COBMECTHAsl JEATEIbHOCTb CTYAEHTOB B TpyIllle, HAlpaBi€HHas Ha pelleHue oOmel 3anadu
IyTEM CIIOXKEHHUS pe3yJbTaTOB HMHIMBUIYalIbHOW pPaOOTHI YjaeHOB rpymmbl. (s pa3Butus u
COBEpUICHCTBOBAHWS  KOMMYHHMKATHBHBIX  CIOCOOHOCTEH  CTYAEHTOB  OpPraHU3yIOTCS
MIPaKTUYECKUE 3aHATHUS B BMJIE JUCKYCCHI, aHalau3a peajbHbIX MPOOJIEMHBIX CUTYyallUd u
MEXAMCLUUIIIMHAPHBIX CBSA3€M M3 pa3auyHbIX oOjacTeld B KOHTEKCTE peliaeMod 3ajauu.
[lepenaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUI U (POpPMUPOBAaHUE MPEACTABIECHUN MO KypCy
MIPOUCXOJUT C TPUMEHEHUEM MYIbTUMEIUHHOro oOopynoBaHus. Ha 3aHATHSAX BHEIPSIIOTCS
Takue WH(OPMAIMOHHBIE TEXHOJOTMH, KaK HCIOJb30BaHUE AJIEKTPOHHBIX M3JaHUN (UTEeHHE
JIEKUMN C MCMOJB30BaHUEM CIIAWI-TIpEe3eHTalui, 3JEKTPOHHOTO Kypca JIEKIUH, rpaduuyecKux
00BEeKTOB, BHCO- ayauo- wmatepuanoB (uepe3 MHWarepuer). CamocrositenpHas paboTa
CTUMYJIMPYET CTYIEHTOB K CaMOCTOSITEIbHON MpopabOTKe TeM B TMpOIEcCe HaMUCAHM
pedeparoB, MOATOTOBKH K IUCKYCCHSIM, K KOHTPOJBHBIM pabOTaM M TECTHPOBAHMIO. JTaIbl
MIO3HABATENbHON JEATEIBHOCTH CTYACHTOB MPENIOJAralT IOCIEJ0BAaTEIbHO MOCTAaHOBKY
MHTEpeCyIoIel UX MpoOieMbl, BBIABHKEHHE TMIIOTE3 MIPU €€ PELICHUH, BBIPKEHUE PELICHUs
TUIIOTE3bl HAYYHBIM SI3bIKOM, @ TAKXKE pealu3alus IPOAYKTa B BUAE ITyOJINYHOIO BBICTYIIJICHHUS,
JOKIafa WM npe3eHTauuu. KoppeKTHpoBKM 00pa3oBaTelIbHOrO Ipolecca HpOXOAAT ¢
UCIOJb30BaHUEM OOpaTHOW CBSI3M MEXIy [penojaBareleM M oOydaromMMHcS Ha
KOHCYJIbTAIUSIX, & TAKKE MPU TEKYILIEM M IPOMEKYTOUHOM KOHTPOJIE.

6 YueOHO-MeTOoquYecKOe 0O0ecredeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI TPOMEeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE 0O0ecTiedeHHe TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpPaTYypa:

1. TunbkoBa, C.M. Temnodusuka 1 MeTauTypriuyeckas TeIIoTeXHUKa © yuel. nocooue /
C.M. TunskoBa. - Kpacuosipck: Cub. denep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcr: anekrponnsiit. - URL: https://znanium.com/catalog/product/1032123

2. I3ro3ep, B.S. TemnorexHuka W TeroBas paborta meyeil: yuebHoe mocodue / B.SI.
J3103ep. — 3-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2017. — 384 c. — ISBN 978-5-8114-
1949-4. — Tekct: anekrponHsiii // Jlanb: 31ekTpoHHO-OHOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/93750

0) lonostHUTEIBHASI IUTEPaTypa:

1. Kpyrnos, I'.A. Temnotexnuka: yde6Hoe nocodue / I'.A. Kpyrnos, P.W. byarakosa,
E.C. Kpyrnosa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2012, — 208 c. — ISBN 978-5-
8114-1017-0. — Texcr: anekrpoHHblit // JlaHb: snexTpoHHO-OMOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/3900



2. bproxanos, O.H. Temmnomaccooomen: Yueonuk / O.H. Bproxanos, C.H. IlleBuenko. - Mockaa:
HUII Uudpa-M, 2012. - 464 c. (Breicuiee obpazoBanue: bakanaspuat). - ISBN 978-5-16-004803-
1. - Tekcr: anexkrponnsit. - URL: https://znanium.com/catalog/product/258657

3. Temmorexuuka: yueObnoe nmocodue / B.B. Jlpipaun, A.A. Manbiiun, B.I'. CMupHOB,
T.JI. Kum. — Kemeposo: Ky3sI'TY umenn T.®. 'opbaueBa, 2017. — 174 c. Pexum mocryma:
URL.: https://e.lanbook.com/book/115115.

4. MarseeBa, I''H. DxcnepumeHTallbHOE HCCIEIOBAHUE IIPOLECCOB TEIIOOOMEHA:
yueOnoe nocooue / I'.H. Marseesa, FO.1. TaprakoBckuii, b. K. CeHU4KuH. - 2-¢ U3/1., MOArOT. [0
ned. u3a. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 sanextpoHn. onT. auck (CD-ROM). - 3ari. ¢
TUTYN. 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues
/1/1119153/989.pdf&view=true

5. Makapos, A.H. TemiooOMeH B 3J€KTPOIYTOBBIX U (paKeIbHBIX METaJTyprHuecKux
neyax v SHepreTHUeCKUX ycTaHOBKax: yueOHoe mocobue / A.H. Makapos. — Cankt-IletepOypr:
Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1653-0. — Tekcr: anektponssiii // JlaHs:
3NIeKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/50681 (mata
obpammenus: 30.10.2020). — Pesxum fgocTyma: [j1s aBTOPH3. MOJIb30BaTEIEH.

6. Kome, B.B. TemnoBoii pacyer KOKCOra3oBoi BarpaHku: yueOHOe mocobue / B.B.
Komres, A.B. Tuxonos; MI'TVY. - Maraurtoropck: MI'TV, 2015. - 1 snextpon. onr. auck (CD-
ROM). - 3aru. ¢ TuTys. 9kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogue
§/1/1123921/1407 .pdf&view=true - MakpooObekT. - TekcT: 37aeKTpOHHBIH. - CBeacHHS
noctynHbl Takke Ha CD-ROM.

7. Marpeea, I''H. DkcnepuMmeHTalIbHOE HCCIEAOBAaHUE IIPOIIECCOB TEIUIOOOMEHA:
yueonoe mocooue / I'.H. Matseea, F0.1. Taprakosckwii, b.K. CeHHUKuUH. - 2-€ U3/1., MOATOT. 10
med. u3g. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snextpoHn. onT. auck (CD-ROM). - 3ar. ¢
TUTYJ. 3kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues
/1/1119153/989.pdf&view=true - MakpooObeKT. - TeKCT: 371eKTpOHHBIH. - CBEACHHS JOCTYITHBI
takke Ha CD-ROM.

B) MeToauyecKkue yKazaHus:

1. 3nokazoBa, H.I'., WBanoB, [I.A. JlaGopaTopHblii MHPaKTUKYyM MO AUCHUILTHHAM
«TommBo u TCVY», «Teopus u mnpakTuka TemyioreHepauun». Marnuroropek: W3n-Bo
Marnutopck. roc. Texs. ya-ta uM. [ .M.Hocona, 2013. 53 c.

2. CeunukoBa, H.IO. IIpakTukym mo TeXHHMYECKOW TEPMOIAMHAMHKE M TEIJIOTEXHHKE:
npaktukyMm / H.JO. Ceeunukosa, C.B. FOnuna, A.B. T'opoxos; MI'TY. - Marauroropck: MI'TY,
2018. - 1 omektpon. onrt. guck (CD-ROM). - 3Barn. ¢ tutyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/151
5134/3545.pdf&view=true - MakpooObekT. - TekcT: anmekTpoHHBIA. - CBEICHHS JOCTYITHBI
takkxe Ha CD-ROM.

r) IIporpammuoe o6ecnneuenne u MHTEpHET-pecypesl:

IIporpammMHoe o0ecnieuenmne

Haumenosanue I[10 Ne norosopa Cpoxk neiicTBUS TULEH3UU

7Zip ¢B0001HO pacrpocTpansemoe [10 0ECCPOUHO




MS Office 2007

. Ne 135 o1 17.09.2007 0eccpouHO
Professional
MS Windows 7
Professional(mys  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
Linux Calculate [cBoGomHO pacnpocTpansemoe 0eccpOUHO
FAR Manager CBOOOTHO pacIPOCTPAHIEMOE 0OECCPOYHO

IIpodeccuonanbubie 6a3bl JAHHBIX U HH)

OPpMAallUOHHBIC CIIPABOYHBLIC CUCTEMBI

Hassanue xypca

CchUIka

OnekTpoHHas 0a3za MEPUOJUYECKUX W3JaHUN
East View Information Services, OO0 «M1BUCx»

https://dlib.eastview.com/

Harmmonanouasa nH(OpMaIMOHHO-
aHaJIUTHYECKast cucTeMa — POCCHUCKHN HMHIIEKC
HayuHoro nuTuposanus (PYHII)

URL.: https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Akaaemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

Nndopmannonnas cucrema - Eaunoe oxHO
JI0CTyTa K UH(POPMAIIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

denepanbHOe  TOCYIAPCTBEHHOE — OIOKETHOE
YUPEKICHUE «DenepanbHbIN WHCTUTYT
MIPOMBIILIEHHON COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Poccumiickass ['ocymapcTtBeHHass — OuOIMOTEKA.
Karasoru

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypchl onbmuoteku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcurerckas HWHGOPMALMOHHAS CUCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapoaHas HAayKOMETpPHUECKast
pedepaTrBHas M IOJHOTEKCTOBas 0a3a JAaHHBIX
HayuyHbix u3ganui «Web of science»

http://webofscience.com

MexayHapoaHas pedepaTuBHas U http://scopus.com
ITOJJHOTCKCTOBAsA CIIpaBOYHasi1 Oaza JAHHBIX

MemnyHapoz[ga;I Oaza IIOJIHOTECKCTOBBIX http://l | nk.springer.co m/
»KypHanoB Springer Journals

Me)I(,HYHapOL[Ha}I KOJIJICKII WA HAYyYHBIX

IIPOTOKOJIOB IIO Ppa3IM4YHBIM OTpaCIsIM 3HAHHI

http://www.springerprotocols.com/

MesxayHapoaHas 6a3a CIpaBOYHBIX M3JaHUH 110
BCEM OoTpaciiaM 3HaHui SpringerReference

http://www.springer.com/references

MG)K,HYHapOI[HaH baza HAayY4YHbIX MAaTCpUAIOB B
o0JracTu d)I/ISI/ILIeCKI/IX HAYyK H HWHXHWHHPHHIA

http://materials.springer.com/

MexnyHapoaHas pedepaTuBHas 51
MOJIHOTEKCTOBAsl ~ CIpaBOYHas 0a3a JaHHBIX
Hay4HBIX U3gaHui «Springer Nature»

https://www.nature.com/siteindex

ApxuB HaydHbIX JKypHaloB «HanmoHanbHbIN
3JIEKTPOHHO-UH(POPMALIMOHHBIH ~ KOHLIOPIIUYM)

https://archive.neicon.ru/xmlui/

(HITHOUKOH)

9 MartepuajibHO-TEXHHUYECKOE o0ecrieyeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaHLHO-TeXHI/I‘{eCKOG obecrieueHue JUCHUITIIIMHBI BKJIIFOYACT:




Y4eOHbIe ayTUTOPUU JIJIsl IPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUTA. MyIbTUMEAHITHBIE
CpeACTBa XpaHEHHUS, TIepelauu U MPeICTaBICHUS HH(POPMAIHH.

VYdeOHble ayIuTOpPUHM JUIS TPOBEICHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHIUBUAYAIBbHBIX KOHCYJAbTALMI, TEKYIIEr0 KOHTPOJIA U IMPOMEXYTOUHOM arrectauuu. Jlocka,
Mell.

VY4eOHble ayIUTOpPUM, MOMEILEHUS I CaMOCTOSITENIbHON paboThl 0O0y4aromuxcsl.
[MepconanpHbie kKoMIblOTEpBl ¢ maketom MS Office, BeixogoMm B MHTEpHET M C IOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lomemenne s XpaHeHUS W NPOPWIAKTUYIECKOTO OOCITYy)KUBaHHUS y4eOHOTO
obopynoBanus. Cremnaxu, ceiidpl g XpaHeHus: yueOHoro obopynoBanus. MHCTpyMEHTHI LIS
peMoHTa 1a00paTOPHOTO 0OOPYAOBAHUS.



OneHouHble cpesicTBa I IPOBEACHUS MPOMEKYTOUYHON aTTecTalun

TecTsl A5 CaMOIIPpOBEPKN

[Tpunoxxenue 1

Peiitunr
CIIO)KHOCTH
OtMeTKa 0O
BOIIPOCOB
Tekct Bonpoca BapuaHnTsl 0TBETOB BBIOOpE N
(1-nerkwuit,
JTaJIOHA .
2-cpenHuii,
3-CIIOXKHBIH)
KJIaccuuKaIus 1o
MIPOUCXOXKJICHUIO U arperaTHOMY DrajaoH
COCTOSIHUIO
XUMHYECKUH COCTaB DTanoH
K obmieii xapakrepuctuke TEIJIOTa CTOPaHUsI AtanoH 2
TOIIJIUB THOCSTCA:
OTITHEBA OTHOCATC K03 PHUIMESHT pacxoa BO3ayxa Mpu
CXKUTraHUn
KOJIMYECTBO HEOOXOAUMOTO ISt
TOpCHUA BO3QyXa U BbBIXO
ITPOJAYKTOB CTOpaHUus
. YIJIEPOJT U KUCIIOPOT
Baxwueliie xuMuueckue
3JIEMEHTHI TOILUTHBA YIICpOaA ¥ BOLOPOL OraioH 1
OpraHu4ecKoro KUCJIOPOJ U BOJIOPO/T
MIPOUCXOXKJICHUS:
YIJIEpPO U a30T
Al,Os Dtanox
B . SiO; Dranox
COCTaB HEroproueit
op CaO Dranox
MHHEPaTbHONW YacTH co 1
TOTUTHBA - 30JIbI BXOJISIT 2
SO,
N2
opraHuveckast
Kaxas cepa, conep)amascst | yonyenannas )
B TOIUIMBE, HE YUaCTBYET B
o yHRACTBY cynbdarHas DTanox
ropeHum’?
OpraHuveckas U KojaueIaHHast
JUTS TBEPJIOTO TOTLIHBA OralioH
JUTS KUJIKOTO TOTIITHBA OTaJIoH
XUMHUYECKUN aHATU3 JUTS Ta3000pa3HOr0 TOILITNBA
TOTUTHABA TI0 3JICMEHTHOMY HCKYCCTBEHHOT'O MPOUCXOXKICHHS 3
COCTaBy HPUMCHAIOT JUTSL Ta3000pa3HOro TOMIHBA
€CTECTBEHHOT'O TIPOUCX OXKICHUS
JUTS CMECH ra3000pa3HbIX TOTLTUR
TUTPOCKOMMYECKast
BHEIITHSISI, yep KuBaeMast Sranon
Kakast HacTb BIIATH, MEXAHITIECKH
CoJiepKalieiics B TOTLINBE, 2
TepsieTest TIpH CyIKe? XUMHYECKU CBSI3aHHAS
TUTPOCKOITHYECKAsT 1 XUMHUYECKU
CBsI3aHHASI
Kaxas Terora cropanus
BBICIIIAS TEIIJIOTA CTOPAHUS 2
TOILJIUBA COOTBETCTBYET




):[eﬁCTBHTeHI:HOMy
KOJIMYECTBY TCILJIOTHI,
BBIJICTSICMOM Ipu Cropannmn
B II€Yax U TOIKax?

HU3MIIasa TCIIJIOTA CropaHus

DTanoH

IIpU CXXUTraHun ¢ HEAOCTAaTKOM
BO3yXxa

npu 00OTaICHUY JTYThS
KHCJIOPOAOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JpeBecHHa
B xaxom Buzie TBEPIOTO
TOILIMBA COAECPKAHUE TOpdh
8 | yrmepona B cocraBe Oypsic yrim
OpraHIiCCKOM MACCLI KaMEHHbBIE YTTIU OraioH
moxer nocturatb 80-96%7
TOPIOYHE CIAHIIBI
KakoMy ra3000pasHoOMy JIOMEHHBIH (KOJIONIHUKOBBIN) ra3 Orasnon
TOIUIMBY C TEMIOTON KOKCOBBIH ra3
3
cropauus 3,5-4,0 MJIx/m KOKCOZIOMEHHAasi CMECh
Q | COOTBETCTBYET IPUMEPHBIH | IIPUPOAHBIiL ra3
coctas: 9-14% CO , ; 25- CMeCh TOMEHHOT'0 U TIPUPOIHOTO
30% CO; 57-58% N, ; rasos
CMeCh KOKCOBOT'O M ITPHPOHOTO
ocrampHoe -CH , m H, . pup
ra3oB
7000 xJx/kr
10 Temnora cropaHust 29,3 MIx/kr OrajoH
YCJIOBHOT'O TOTLTUBA! 29,3 KKaI/KT
35,5 MJIx/kr
WHuTepBan 3HaueHui 0,55-0,65
«IMHPOMETPUYIECKOTO 0,65-0,85 OTtajoH
KO3 bHUIIHEHTa» IS 0,85-0,95
11 | OPHEHTHPOBOYHOTO 0,95-1,05
ompeneneHns 0,35-0,45
JEeHCTBUTENBHON
TeMIIEpaTyphl B Il€4ax U 0,45-0,55
TOIIKAaX:
TEIJIOBOM HArpy3KoM Meuu
Haubonbiee konngyecTBo TETJIOBOW MOIIHOCTBIO TIEUH Orason
TETJIOTHI, KOTOPOE NeYb
TETJIOBBIM PEXUMOM MEUN
19 | MOKET HOpMalbHO (6e3
HEIOKOora TOILTHUBA B k03¢ pULIHEHTOM HCTIONB30BAHUS
pabodeM pOCTPaHCTBE) Teria
YCBOMTE, HA3BIBACTCA: K03()QHUIIEHTOM I10JIE3HOTO
JEHCTBHS
HWHTEHCUBHOCTbH Pa0OTHI IIEUH Oranoxn
MHTEHCUBHOCTH TEIUIOBBIICIICHUS B
VY nenpHas P——
13 HPOU3BOUTEILHOCT 4aCcOBOU 00BEM IIPOU3BOJICTBA
(HaImpsPKEeHHOCTD oA
0
I1€41) XapaKTepU3yeT: % BBIXOJa TOJJHOTO MPOIYKTA
pasmepsl pabodero MpocTpaHcTBa
arperara
UTo yYHTHIBACTCS B CTAThe | BCE XUMHUYECKHE PEAKIMH, UIyLIHE
«TEII0Ta K30TEPMHUUECKHUX | C ITOJIOKUTEIBHBIM TEIUIOBBIM
14 peakuuii» MPUXOJHOH s pexTom
YacTH TEIUIOBOTo OasiaHca BCE XMMUYECKHE PEaKLINH, HIYIINE
TETIIOTEXHUYECKUX C TIOJIOKUTENBHBIM TETIJIOBBIM Otanoxn
arperaros? 3¢ deKToM, KpoMe peakuuii TOpeHus




TOIIJIMBA.

TCIJIOTA, BbIACIsIEMAs IIPU TOPECHUHN
TOILIIMBA

TCIJI0Ta, BHOCHUMasA NCXOJHBIMHU
TCXHOJOIrMYCCKUMHU MaTCpruajlaMu

TCIJIOTAa, BHOCUMAA Harpe€TbIMu
BO3AYXOM U TOIIJIMBOM

€YU IOCTOAHHOI'O )Z[GﬁCTBI/Iﬂ,

TeMIIepaTypa B KOTOPBIX HE Oranon
MEHSIETCSI CO BpEMEHEM
MIeYr MIEPUOTUICCKOr0 JACHCTBUS, C
K xakomy Tumy neuent IIEPEMEHHON BO BPEMEHH
15 | orHOCATCS METOIUYECKHE TEMIIEPATYPOU
meqn? IIE4YH C OJIMHAKOBOM TEMIIEPATYPOM
10 JITTMHE pabouero NpocTpaHcTBa
€YU C MAKCUMAJIbHOU
TEMIIEPATYPOU IIpU BXOJE
3aroTOBOK B pabouee MpOCTPaHCTBO
K03(h(PUITUEHTOM TIOJIE3HOTO
bun DTanoH
TEIUIONCITONIB30BaHUS (K.I1.T.)
K03(h(HDUITUEHTOM TI0JIE3HOTO
KauectBo paboTsI reun, ee u(b(b 5
nercTBus (K.I1.11.)
COBEPILIEHCTBO KaK
16 KOJIMYECTBOM TEILJIOThI, KOTOPOE
TETJIOBOTO arperaTa
XapaKTepu3yeTcs: TIOZIAFOT % TEHH
' (M Tx/9)
YIENBHBIM PacXoA0M TOILUIHBA
(T.y.T./T TPOIYKIIHK)
0,
K OrHeymopHBIM OTHOCAT 1580 °C Oranon
MaTepHuabl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTopbIX HE HIKE (110 580°
CTaHmapTaMm M ! C
TepMuHOIOTHN Poccum): 1880 °C
OTHEYIIOpHBIE
N3penus ¢
BBICOKOOTHEYIOPHBIC OranoH
18 | orneynopuocthio 1770- _
2000 °C OTHOCSITCS K BUTY: BBICHICH OIrHCYIIOPHOCTH
TEILTON30JSIIUOHHBIE
IaMOTHBIE
B Kakux OrHeyrnopax B JUHACOBBIE OTanoH
19 | xauecTBE OCHOBBHI BBICOKOITIMHO3EMHUCTHIE
npeobnamaer SiO,? [UPKOHHEBBIC
(hopcTepuToBBIe
KHCJIbIE
20 B kakux orseymopax OCHOBHBIC OrajaoH
ocHoBo# sBassercs MgO? BCIIOMOTaTEIbHBIE
HEUTpaJIbHbIE
Kaxkue u3 npuBeneHHbIX MAarHesuTOBbIC
o1 | OTHEYOPOB HMEIOT ANHACOBBIC
MEHbLINK KO3 PHIMEHT TIEHOLIAMOTHBIE Dranon
l')
TEITOIPOBOTHOCTH IAMOTHBIC
22 Kaxkue oruneymnopsl MaMOTHBIC
BBIACPKUBAIOT MCHBIICC JTUHACOBBIC TanoH




KOJIMYCCTBO TCIIJIOCMCH MAar"a€3uTOBbIC

(TepmoynapoB)? BBICOKOIJIMHO3EMUCTHIC

YBEIMYEHHE TUTIOTHOCTH HAOWBKH
BaTkl, acbecTa u Jp.
YBIIQXKHEHHE TTOPUCTHIX

dakTopsl, yIydlamye TEMIION30JISITOPOB
Ka4eCTBO TETIION3OJISIINH IpUMEHEHHE TEeTIIOU30IISIHN
23 o N OraioH 1
Teyei, TOTOK, OOJIBIICH TOPUCTOCTH
apornpoBoa0OB MpUMEHEHHE TEIOU30JIS LN
OoIblIeH IIIOTHOCTH
nprUMEHEHHE BaKyyMHO-
P 1o pakyy Orallon
MHOT'OCJIOWHOH TETUION30JIS UK
K KaKoif TpyIIe OTHOCSTCA 0e3 MpeIBapUTEIHEHOI'0 CMEIICHUS OraloH
HOpMalTN30BaHHbIe ropenky | WIOCKOIUIAMCHHBIC
24 | tuma «Tpyda B TpyOe» KOPOTKOILJIAMCHHbBIC 2
KOHCTPYKIINH C TIIPEABAPUTEIBHBIM CMEILIEHHEM
9
Cranbnpoekra’ NHSKEKIIOHHbIE
VKaKnTE MPABHIBHYIO COz, H20, N2
MOCIIE0BATENLHOCTh N, , H,O, CO,
yOBIBaHUST KOHIICHTPAI[H
25 | KOMIIOHEHTOB MPOIYKTOB N2, COz2, Hz0 Orarnon 3

ropenusi Tommsa B riedax u | H,O, N,, CO»
TONKaX MpU C)KUTAHUU B H,O,CO,, N,

aTMOC(EpHOM BO3yXe CO2, N2, H.O

Kaxkue cranu o6nanaor MaJIOYTICPOANCTDIC

MEHBIIUM KO3 unuentom | CPEAHCYTIICPOANCTHIC
26 | TermIonpoOBOIHOCTH U BBICOKOYTJICPOJICTHIC 1
TpeOyIoT OoJIee MeIICHHOTO | HU3KOJICTUPOBAHHBIC

Harpesa’? BBICOKOJIETMPOBaHHbIE OranoH
M3MCHEHUS HAIIPABIICHUS TIOTOKA DTaJloH
M3MCHEHUS CEUCHHSI KaHaa DTaJloH
Kaxue u3 nepeducnentbiX  ["pyor oroka B KaHaT M BBIXOJ 13 Sranom
(hakTOPOB MPUBOIAT K Hero
37 | MOTCPAM HaBICHI Ha TpEHHE O CTCHKH KaHaJia 2
MECTHBIC COTIPOTUBIICHUS
CIIUSTHUE U pa3jielicHUe TOTOKOB OralioH
MPH JBMOKEHUH Ta30B IO
TpyGaM H KaHATaM? MPOXOXKICHHE Yepe3 MIOCKYIO Sranon

PELIETKY UM JPOCCENbHYIO a0y
L1epOXOBATOCTb CTEH TPYO, KaHAJIOB

IlepeyeHb BONPOCOB /JIsl CAMOCTOAATEIbHOI PadoThI

Tema 1.1
1. Haznauenue u knaccuduKaius MeTalTypruuecKux rnedei.
2. Haznauenue u 0011as cxeMa IpOMBIIIICHHON TeYH.

Tema 1.2

1. HarpeB nyroBoii u ria3menHblil. Haznauenue, obmnactu 3¢ (eKTUBHOTO MPUMEHEHHUS.

2. Harpes unnykuunonusiil. Haznauenwne, o6mactu 3¢(eKTUBHOTO TPUMEHEHHUS

3. HarpeB »s1eKTpOCONpPOTHUBIEHHEM H JJIEKTPOHHONMYy4YeBoil. HasHauenue, obOmactu
3¢ (hEeKTUBHOTO TPUMEHEHHUS.

Tema 1.3




1. Buzpl TorumBa 1 UX COCTaB. Y CIIOBHOE TOIUIMBO.

2. OCHOBHBIE XapaKTEPUCTUKH TOIUIMBA.

3. YerpoiicTBa AJis CKUTaHUS TOTLIUBA.

4. ConeprkaHue U MOCJIEI0BaTEIbHOCTh PACU€TOB F'OPEHNUS TOILJIMBA.

Tema 2.1

1. OcHoBHBIE 3aKOHOMEPHOCTH MEXAHUKH MIEYHBIX T'a30B.

2. CocraBiieHre U aHAJIM3 TEIIOBHIX OAallaHCOB II€Yei, OCHOBHBIE TEIUIOTEXHUYCCKHUE
noxa3zaTesi paboThI eYe U IyTH YHEProcOepeKeHHUS.

Tema 2.2

1. CBoOOIHBIE ¥ YACTUYHO OTPAHUYEHHBIE CTPYIHBIE TEUCHHUSI.
2. OrpaHuyeHHbIE CTPYHHbIE TeUeHUs. IHKEKTOP U 3KEKTOP.
3. Bunel 1BuXKEHUS ra3oB B NeYax.

4. TloTepu >HEprUM NPHU IBUKEHUU Ta30B.

Tema 3.1

1. Marepuansl, IpuMEHsAEMbIE B IT€Yax.

2. OCHOBHBIE 3JIEMEHTBHI KOHCTPYKLIUN ITEUEH.

3. OCHOBHBIE THUIIBI IUIABWIBHBIX, HATPEBATEIIBHBIX U TEPMUYECKUX TEUEH.
4. OraeynopHsie MaTe€pHUalbl, X OCHOBHBIE CBOICTBA.

5. Tennon30JAIMOHHBIE MAaTEPUAJIBI, NX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJIOTMM HarpeBa MeTajlla. THIOBBIE PEKHUMBI HArpeBa «TOHKHX» W
«MAaCCHBHBIX» 3arOTOBOK.

2. Oco0eHHOCTH HarpeBa KauyeCTBEHHBIX CTajeH.

3. OCHOBBI pacyeTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3aTOTOBOK.

4. Biusinue yciiOBUM OXJIaXK/ICHHUSI METaJlJla Ha €r0 CBOMCTBA.

5. Buapl Opaka npu HarpeBe MeTajuia U IMyTH CHIDKCHUSI IOTEPh METalIa.

6. KoapdurmeHT TernaonpoBoHOCTH CTajlei u (GaKTOPbI, BIUSIOIINE Ha HETO.

Tema 3.3

1. HWcnonp3oBaHWE BTOPUYHBIX SHEpPropecypcoB. TuMbl TEMIOOOMEHHHKOB, WX
Ha3HA4YCHHE W CPABHUTEIIbHAS OICHKA.

2. OcHOBbI Teopud TOMOOMSI W MOJICITUPOBAHUSA  TEIUNIOTEXHUYECKHX U
TEIUIOPHEPTETUUECKUX MPOIIECCOB U 000PYI0BaHMUSL.

3. OuncTka JEIMOBBIX I'a30B.

Tema 3.4
1. Knaccudukariyst npOMBIIUIEHHBIX MTEYEH.
2. BcnomorarensHOe 000pyioBaHUE eueH.



[Tpunoxenue 2

Crpykryp

HBIH
3JIEMEHT
KOMIIeTeH
137071

ILnanupyemsie
pe3yabTaThl 00yUeHust

OneHoYHBIE CPeICTBA

OIIK-2: CiocoOeH y4acTBOBATh B MPOSKTUPOBAHUN TEXHUUECKUX 00BEKTOB, CUCTEM U TEXHOJIOIMUYECKUX MPOLIECCOB C YIETOM 3KOHOMUYECKUX, IKOJIOTHIYCCKUX U

COILIMaJIbHBI

X OIpaHUYEHUI

- OCHOBHBIE OTIPEJICTCHUS U
MOHATHA 0a30BBLIX 3HAHUI B
obJiactu

€CTCCTBCHHOHAYYHBIX
Crucok KOHTPOJIBHBIX BOIIPOCOB:
JUCILIUATIINH;
1. Buas! TomnmuBa U UX cocTaB. Y CIIOBHOE TOILIHBO.
- pyHIaMEeHTaTbHBIC OCHOBBI
2. OcHOBHBIE XapaKTEPUCTUKH TOILINBA.
€CTCCTBCHHOHAYYHBIX o
3. YcrpoiicTBa a1t CKUTaHUS TOIUIMBA.
JUCLIMITITIMH, OCHOBHBIC
4. CozeprkaHHe U IOCIEI0BaTEILHOCTh PACUETOB TOPEHHS TOIUIUBA.
METO/Ibl PEIICHNUS TUTIOBBIX N N
37124 110 H3BECTHBIM 5. HarpeB nyroBoii u rmasmensblid. Haznauenue, obnacti 3peKTUBHOrO MPUMEHEHHSI.
AEOPHTMAM I TDABHIAM: 6. Harpes unnykunonssiid. Haznauenue, o6nactu 3¢ (eKTUBHOTO MPUMEHEHHs
3nats OCH}Z)BHHB P ’ 7. HarpeB 251eKTpOCONPOTUBIICHUEM U DJIEKTPOHHOIY4eBoW. HazHauenue, obnacti 3pQpeKTHBHOrO NMpUMEHEHHS
8. OCHOBHBIE 3aKOHOMEPHOCTH MEXAHHUKH IIEYHBIX Ta30B.
3aKOHOMEPHOCTH MPOLIECCOB N
MACCOLEDEHOcA 9. CBOOOIHBIE W YACTUYHO OrPaHUYCHHBIE CTPYHHbBIE TEUCHHUSI.
P 10. OrpanudeHHbIe CTpyiHBIE TedeHusI. HXEKTOop U 3KEKTOP.
MIPUMEHUTENBHO K
11. Buas! aBMKeHUS Ta30B B IIEYaX.
TEXHOJIOTUIECKIM
12. TloTepu sHEpTUX NpHU IBHKECHUH Ta30B.
mpolieccam, arperaram u .
060Dy TOBAHHIO 13. Koa¢duipieHT TermonpoBoIHOCTH CTaseil U (aKTOpPbI, BIMSIOIINE HA HETO.
Py 14. BriusiHMe yCIOBUI OXJIaXKICHUS METaJlIa Ha ero CBOMCTRA.
nepepaboTky (oborameHus )
15. OCHOBBI TEOpUH OO0 U MOJICITUPOBAHUSI TEINIOTEXHUYESCKHX M TEIUIOIHEPTeTHUYESCKUX MPOLIECCOB U 000PYyAOBAHUSI.
MHUHEPAJIBHOTO ChIPbHS,
TIPOU3BOICTBA 00pPabOTKH
YEPHBIX U [[BETHBIX
METaJIJIOB.
- OOBSICHSTH TUITHYHBIC [Ipumepsl 3a1a4:
MOJIeNH 3a7a4 B 001acTi [Ipmmep 1. Onpenenuts TeMnepaTypy B IeHTpe ciasi0a U3 MaJOyIIIePOAUCTON CTamy TommuHon 6=0.3M, HarpeBaeMoro B METOINYECKOM
METaJUTyprudecKon 30HE MEYM C IATAIOMIUM HOAOM C thos = 0°C 10 tyes = 600°C, ecu TeMnepaTypa OpOLyKTOB CrOpaHus B 30HE Heun MeHsercs or 800°C
YMeTh TEIUIOTCXHHUKH, 10 1300°C B KOHIIE 30HBL Cpenuamii ko3 dutmerT Terwrooraun npuHATh 100 Br/m2-K

- 00CyXaaTh CIIOCOOBI
3((HEKTHBHOTO PEIICHUS
npo0JIeM, BOSHUKAIOIIUX B

[pumep 2. Paccunrars pekymepaTop Ul ITOJOrpeBa BO3IyXa Ul CICAYIOIIMX YCIOBHIl: TeMIepaTypa BO3/yXa Ha BXOIE — BBIXOJE
pexyneparopa: 0-450°C, temmeparypa apiMa Ha Bxoje B pekymeparop - 1050°C, pacxonm raza ma orornenuwe meun B=5.46 m%/c,
KOJIMYIECTBO JIbIMa Ha BXojie B pekyneparop V= 34.9 m%/c. CoctaB spiMOBBIX ra3oB: N2=72%, CO,=11%, H, O =17%




Crpykryp

HbI

3JIeMEHT Tlxanupyemrie O1eHOYHbIE CPeICTBA
pe3yabTaThl 00yUeHust
KOMIIETeH
100
xo/e ipodheCcCHOHATBHON
JIeATENBbHOCTH;
- pacro3HaBaTth
3¢ (GEeKTUBHOE PEIICHHUE OT
Hea(EeKTUBHOT O, MTPH
PELICHNH 3a]1a4 CII0KHOTO
TerIooOMeHa B pabouem
MPOCTPAHCTBE MEYH.
IIpumep KOMIUIEKCHOM 3aJja4 110 BApUAHTAM:
Pacuer Bo3yyxOHarpeparens JOMEHHOU Nieun
Pacx | Temme Tun | Tomnuso | Temmne | Jdasn | Bmarocomepxanue,r/m® | Koadpd | Temno | Pasme | Kommuect
on - Hacajak pa- eHHe u- Ta p BO
? IyTh | parypa U typa | Hyrs | Jom | Ilpupo | Bo3my | mmeHT | cropan | sSi4eWK | BO3IyXOHa
§* ;31, noyior BO3IYX | 4, €HHO | JTHOrO xa pacxon ust u -
a, | MM | peBa a Ha Mmu/ ro raza a cMecH rpeBarelne
- IPAKTHICCKUMH HABbIKAMMU < UH | BO3AYX BXOJIE M2 raza BO3/IyX | TOILIH i B OJioke
HCIIONIb30BAHHUSI DJIEMEHTOB 2 a B a B,
MIPOESKTUPOBAHUSI HacaK MTne/
- HaBBIKAMH U METOJIUKAMU y R
06odIeHHus PesyIILTaTOR 1 [ 3500 | 1200 | Brows | Jomras | 115 | 032 | 32 | 19 15 | 123 | 52 | 941 3
MIPOEKTUPOBAHUSI as rpEp.T
Brnaners - crocobamu EHU- a3
COBEPIICHCTBOBAHUS 5 12-2
MpODECCHOHALHLIX SHAHMI | 15158661930 [ Broun | Jlowras | 140 | 0.34 | 25 40 25 1.2 80 | @41 4
1 YMECHHH mpOCKTHPOBAHUS as +IIpI/Ip.F
TyTeM HCHONB30BAHMA EHIL- a3
BO3MOXKHOCTEH 12-2
HHGOPMALHONHOI CpeibL 3 | 3100 | 1170 | Mpsmo | Jomras | 130 | 0.35 | 35 25 18 125 | 51 | 60x60 3
YroabH | —+Ipup.r
. a3
4 | 3300 | 1150 | Bnoun | Jlom.ra3 100 0.37 | 30 35 23 1.22 5.2 @ 41 3
ast +apup.r
BHU- a3
12-2




Crpykryp

HbI

ILnanupyemsie
3JIEMEHT OneHoYHBIE CPeICTBA
pe3yabTaThl 00yUeHust
KOMIIeTeH
U

5 | 3500 | 1220 | dacon | [lom.ra3 110 039 | 35 35 19 1.2 5.0 55x55
Has- +rpup.r
HK-2 a3

6 | 3600 | 1150 | dacon | Jdom.ra3s 125 0.36 28 32 25 1.24 5.1 65x65
Has- +rpup.r
HK-2 a3

7 | 2900 | 1190 | Pebpu | Jlom.ra3 120 032 | 25 30 20 1.24 53 65x65
cras- +rpup.r
K-2H a3

8 | 3000 | 1220 | Ipsimo | Jlom.ra3s 180 033 | 23 28 20 1.21 53 60x60
YrOJIbH | +IpHp.T
. a3

9 5000 1200 bioun | dom.ras 100 043 | 337 13.5 25 1.25 51 @41
ast +pup.r
bHU- a3
12-2

10 | 3600 | 1150 | dacon | Jom.ras 125 032 | 252 | 9.73 25 1.2 51 65x65
Has- +pup.r
HK-2 a3

11 | 2900 | 1180 | dacon | Jom.ras 150 029 | 30 25 20 1.25 5.0 55x55
Hasd- +npup.r
HK-2 a3

12 | 2700 | 1250 | dacon | Jom.ras 150 035 | 30 25 18 1.22 5.2 55x55
Hasg- +apup.r
HK-2 a3

13 | 2700 | 1000 | dacon | Jdom.ras 110 0.31 | 33.7 | 185 14 1.2 4.8 65x65
Hasg- +apup.r
HK-2 a3

14 | 3800 | 1230 | dacon | Jom.ras 120 0.39 | 33.7 | 185 18 1.23 4.9 55x55
Has- +apup.r
HK-2 a3

15 | 2300 | 1170 | Pebpm | dom.ras 130 0.27 | 40 30 18 1.22 4.9 65x65
cras- +Hpup.r
K-2H a3




Crpykryp

HBIH
3JIeMEHT
KOMIIeTEeH
137071

ILnanupyemsie
pe3yabTaThl 00yUeHust

OneHoYHBIE CPeICTBA

TennoBo# pacuer pereHeparopa

Bapua | Temnepar | Cpenuss Bun Maxkcumans | Temmepar Cpennmii Tun Pasme | IlpomomxkutensH
HT ypa TeMIepaT TOILTUBA Hast ypa K03 duun | HacaIku p OCTb IIEPUO/IA,
BO3JyXa ypa TEIyI0Bas MPOIYKTO eHT STYEeUK MUH.
Ha BXOJIE B | TOJOTPEB Harpyska B pacxona U, MM
pereHepar | a BO3ayxa, neun, MBT | cropanus | BO3gyxa B
op, C C Ha BXOJIe B | pereHepar
perenepar ope
op, C

1 20 970 [Mpup.raz+1 46.9 1570 1.44 Kaynep | 160x1 9
5% mazyra a 60

2 25 1000 ITpup.raz+2 44.4 1520 1.46 ITerepce | 120x1 10
0% wmasyra Ha 20

3 30 1050 [Mpup.raz+2 46.0 1560 1.48 Cumenc | 165x1 11
5% mazyra a 65

4 35 1110 [Mpup.raz+3 48 1500 1.50 Bbpyckos | 140x1 12
0% masyTta ast 40

5 40 950 [pup.raz+1 50 1560 1.3 Kaynep | 100x1 9
5% masyTa a 00

6 45 1050 [pup.raz+2 48.1 1490 1.34 ITerepce | 120x1 10
0% masyta Ha 20

7 50 1100 Ipup.raz+2 53.1 1480 1.36 Cumenc | 140x1 11
5% masyTa a 40

8 55 1000 [pup.raz+3 55.5 1530 1.38 Bpyckos | 100x1 12
0% masyTta ast 00

9 20 1150 Ipup.raz+1 58.2 1570 1.4 Kaynep | 120x1 9
5% masyTa a 20

10 25 950 Ipup.raz+2 54.3 1520 1.44 ITerepce | 140x1 10
0% masyta Ha 40

11 30 1000 Ipup.raz+2 56.5 1560 1.46 Cumenc | 100x1 11
5% mazyTa a 00

12 35 1050 IIpup.raz+3 48.1 1500 1.48 Bpyckos | 120x1 12
0% mazyra as 20




Crpykryp

HbI

ILnanupyemsie
3JIEMEHT OneHoYHBIE CPeICTBA
pe3yabTaThl 00yUeHust
KOMIIeTeH
U

13 40 1100 [pup.raz+1 53.1 1560 1.50 Kaynep | 140x1 9
5% Ma3syra a 40

14 45 980 [pup.raz+2 55.5 1490 1.3 IMerepce | 100x1 10
0% mazyrta Ha 00

15 50 950 ITpup.raz+2 58.2 1480 1.34 Cumenc | 120x1 11
5% ma3zyra a 20

16 20 1000 [Mpup.raz+3 54.3 1530 1.36 BpyckoB | 140x1 12
0% mazyrta ast 40

17 25 1050 [Mpup.raz+1 56.5 1570 1.38 Kaymep | 100x1 9
5% mazyra a 00

18 30 1100 Ipup.raz+2 48.1 1520 1.4 [Merepce | 120x1 10
0% masyTta Ha 20

19 35 980 Ipup.raz+2 53.1 1560 1.44 Cumenc | 140x1 11
5% masyTa a 40

20 40 1000 [Mpup.raz+3 55.5 1500 1.46 Bbpyckos | 100x1 12
0% masyTta ast 00

21 45 1050 [Mpup.raz+1 58.2 1560 1.48 Kaymep | 120x1 9
5% masyTa a 20

22 50 1100 [pup.raz+2 54.3 1490 1.50 ITerepce | 140x1 10
0% masyTta Ha 40

23 20 950 [pup.raz+2 56.5 1480 1.3 Cumenc | 100x1 11
5% masyTa a 00

24 25 1000 Ipup.raz+3 44.4 1530 1.34 Bpyckos | 120x1 12
0% masyTta ast 20

25 30 1050 Ipup.raz+1 46.0 1480 1.36 Kaynep | 140x1 9
5% wmasyra a 40




0) IlopsmoK poBeCHHS TPOMEKYTOUHOM aTTECTAINH, IOKA3aTEeNIN U KPUTEPUH OIICHUBAHUS:

[IpomexyrouHas aTrrectauus O JUCHUIUIMHE «MeTalmypruueckas TEIUIOTEXHUKa» BKIIOYAET TEOPETUUYECKHE BOIIPOCHI, IO3BOJIAIOLINE
OILICHUTHh YPOBEHb YCBOCHHUS OOYUYAIOIIMMHUCS 3HAHWW, U MPAKTHUECKUE 33aJaHUS, BBIBISIOIINE CTENIEHb COPMHUPOBAHHOCTH YMEHHUI W BIIQJCHUH,
POBOIUTCS B (hopMe dK3aMeHa.

3ayer 1Mo JaHHOH MUCIMILIMHE MPOBOJUTCS B YCTHOH GopMme.

[lokazarenu u KpuTEpUU OLICHUBAHMS 3aUeTa!

® Ha OLIEHKY «3auTe€HO» — OOyJaloUIMiCs JOJDKEH I0Ka3aTh ypOBEHb 3HAHWNW HE TOJBKO HAa YPOBHE BOCIPOU3BENEHUS U OOBSCHEHUS
nH(pOpMallUY, HO U UHTEJUIEKTYyalIbHbIE HaBBIKU PELICHUs MPOOJIeM U 3a/1ad, HaX0XK/I€HUsl YHUKAJIbHBIX OTBETOB K MpobOeMaM, OIIEHKH U BBIHECEH Usl
KPUTHYECKHUX CYXJEHHH. Tak ’ke OJKHO OBITh MPEJICTaBICHO TBOPUYECKOE 3a/1aHrE, B KOTOPOM OTPaKEHbI MPOOJIEMBI, KaCaOLUecs] BCEX aCIEKTOB
3aIUTHI OKPYXKAIOIEH Cpe/ibl OT BEIOPOCOB/COPOCOB OOBEKTOB SHEPTETHKHU.

® Ha OLIEHKY «HE 3aUTe€HO0» — OOyJaIOLIUICs HE MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEIECHUS U OOBSICHEHHSI HHPOPMAIH, HE MOXKET
M0Ka3aTh MHTEJJIEKTyalIbHbI€ HABBIKW PELICHUS MPOCTHIX 3a/1a4.



