MUHUCTEPCTBO HAYKU 1 BBICIIIET'O OBPA3OBAHUS
POCCHUUCKOU ®EJIEPALIAN

DenepansHOE rocynapcTBEHHOE GIOIKETHOE 00pa3zoBaTeNnsHOe yupesienue
BEICIIETO 0OPA30BAHUS
«MarHUTOropeKHi rOCYAapCTBEHHBIA TeXHITECKIH yHuBepcuteT uMm. I.I1. Hocoray

i » . YTBEPXJIAIC
; pextop MOuAC

\ L e? e -B.P. Xpammmus
10.02.2023 r

PABOYAA ITPOTPAMMA TUCIHAILIVHBI (MOAYJIs)

METAJUIYPITHYECKAA TEIUIOTEXHHUKA

Harnpasrenue noAroToBKY (CIIEMMaTEHOCTS)
22.03.02 Mertasnyprus

Harpasnennocts (1poduiis/crienuany3anys) mporpammel
O6paboTKa METAIUIOB NaBITEHIEM

YposeHs BEICIIero 06pasoBanus - GakanaBpuar

Dopma oOyueHus
OuHas

Urctutyt/ paxymsrer  WHCTHTYT SHEpreTHKH U aBTOMATU3UPOBAHHEBIX CHCTEM

Kadenpa TemnoTeXHHYeCKUX U SHEPreTHIECKHIX CHCTEM
Kypc 2
Cemectp 4

MaruuToropck

2023 rox



Pa6owas mporpamma cocraeiena Ha ocgose ®I'OC BO - Gakanagpuar 0 HapaBIeHUIO
moxroroske 22.03.02 Metamnyprus (npukas Muno6prayku Poccuu ot 02.06.2020 r. Ne 702)

Paboyas mporpaMma paccMOTpeHa M  0oZoOpeHa Ha  3acefaHHM  Kapexpsl
TemToTeXHUIECKHIX ¥ SJHEPTETUIECKIX CHCTEM > )
17.01.2023 . mpoTokon Ne 5 W ‘
3as. xadenpoi = E.I'. Hemnopenko

< U

Pa6ouas mporpamma ogo6perna MeTonmdeckoit komuccueit UOnAC

10.02.2023 r. mpoToxox Ne 7 ) / | A
Hpencenarenﬁ\/y//d/&’ 2 P. Xpammmun

CornacoBaHo: :
3as. kadenpoit TexHONOTHE 06pA0OTKH MATEPHATIOB 7 ///

=< ' A.b. Monnep:

Pa6oyas nmporpamMmMa cocraByieHa:
cT. mpenoaasarens kadenpsl TuOC, kaH. TEXH. HAYK 'ﬁ%" ~— M.A. Jlememxo

Penensenr: % q
3am. Havaneruka I[DCT ITAO "MMK", i
KaH/JI. TEXH. HayK .

_———"~""_ B.H. Muxaitiosckuit

3



JIner akryaauszanuu padoueil mporpaMmbl
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1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[enbio ocBOeHMSI AUCUUILINHBI «MeTanyprudeckas TeII0TEXHUKa SBISETCS:

Pa3BUTHE y CTYJIEHTOB YCTOWYMBBIX HABBIKOB MPUMEHEHHS (yHIAMEHTAIBHBIX 3aKOHOB
Ter1oo0MeHa U MEXaHUKU ra3oB, COBPEMEHHOW TeOPHH TOPEHUS U PAllMOHAIBLHOTO COKUTaHUS
TOILJINBA;

(dhopMUpOBaHKE y CTYACHTOB YMEHUS UTEHUS CXEM, YepTeKel KOHCTPYKIUI U 2IEMEHTOB
BBICOKOTEMIIEPATYPHBIX METALTYPTHUECKUX NIeUei U YCTPOUCTB;

M3Y4YE€HHE CBOWCTB M TPeOOBAHUU MPEAbSBISIEMbIX K MaTepuaiaM, NPUMEHSEMbIM TPU
COOPYXEHHHU I1EYEH;

(dbopMUpOBaHUE Yy CTYJEHTOB Ha OCHOBE PAllMOHAIBHON TEXHOJIOIMHM HArpeBa MeTajuia,
YMEHUH TEIUIOBBIX PACUYETOB;

npuoOpeTeHne HAaBBIKOB TEIUIOBBIX PacyeToB Ieuei, ropenok, (GOPCyHOK U TOPEHUS
ra3o00pa3HoOro, XHUIKOT0 U TBEPIOTO TOIINBA.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl IPOrpaMMbl

Hucnummaa MeTtamyprudeckass TEIDIOTEXHHKA BXOJUT B 00s3aTeNbHYIO 4YacTh
yueOHOro T1aHa 00pa3oBaTeIbHON MPOTrPaAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Tennodusuka

dusuka

Marematuka

3HaHus (yMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH JAHHON AUCLUUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTIH/TIPAKTHK:

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAILTYPTUU

[IpoekTHas AeSITETLHOCTD

MeTo/16I UCCIIEIOBAHUS MATEPUAIIOB M IIPOIECCOB

TexHoJIOrHH IPON3BOICTBA COPTOBOTO IPOKATA

Tepmuyeckas 06paboTka B 00pabOTKE METAIIOB 1aBICHUEM

TexHoJIOTHH TPOU3BOICTBA JINCTOBOTO TIPOKATA

TexHonOTHS TPOU3BOCTBA METH30B

MeTo/1pI OITUMHU3ALINY TPOIIECCOB 00PAOOTKH METAIIIOB 1aBIIEHUEM

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbrare ocBOCHHS MUCHUIUTMHBI (MOAyJs) «MeTammypruueckas TEMI0TEXHHKA
oOyyJaronuiics 10mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-2 CnocobeH y4yacTBOBaTh B MPOCKTHPOBAHUU TEXHUYECKHX OOBEKTOB, CHUCTEM H
TEXHOJIOTHYECKUX MPOILIECCOB € YYETOM 3JKOHOMHUYECKHX, HSKOJOTMYECKMX W COLMAIbHBIX
OrpaHUYCHUN

OIlK-2.1 IIpoBOIUT TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHHE U HSKOHOMHUYECKYIO
OIIEHKY IIPOCKTHBIX PEIICHUI M MH)KEHEPHBIX 33124

OIIK-2.2 ITpoBOIUT OLIEHKY MPOEKTHBIX PEIICHUI 1 MH)KEHEPHBIX 33/1a4, B TOM YHUCIIE
HKOJIOTHYECKYIO

OIlK-2.3 AHanu3upyeT M OLEHUBaeT  pabOTOCHOCOOHOCTh  MPEANpPUATHS
(TeXHHYECKHX OOBEKTOB, CHUCTEM U MPOIECCOB) C YYETOM COIMAIbHBIX
OrpaHHYeHUN




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;

— caMoCTOsTeNbHAs paboTa — 71 akaj. 4acos;
— B popme npakTHueckoii moaroroBku — 0 aka. 4ac;

®dopma aTTeCTalMu - 3a4ET

AynutopHast s
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
=
N B aKaJl. Jacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 © | caMOCTOATENBHOM | yCIEeBAaEMOCTH U
JTACIUTUTAHBI 5 £ m . | xommeTeHUK
O g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakt. | &3
Tlex. Z'g aTTecTaluu
3aH. 3aH. |Q &
1. 1 Pa3pen. Meramtypruyeckue
MeYd, TEeIUIOTeHepalys B Ievax,
OCHOBBI TEOPUH TOPEHUSI.
IIpopaboTka
1.1 Beenenne. Haznauenue
TCHHOBLIZ;( pOLECCoB 1 JIEKIIMOHHOTO Hamuune OIIK-2.1,
ALDErATOR O%maﬂ oxema 8 | marepuana (Tema KOHCIIEKTOB OIIK-2.2,
P ) N 1.1, Ilpunoxenue JeKIUi. OIIK-2.3
METAJUTyPTUYECKOH MeyH. 1
IIpopaboTka
HCEHﬁOHHOFO Hamrane
1.2 TemnoreHepanus B KOHCIICKTOB OIIK-2.1,
Marepuana; N
neyax. Buael  3Hepruw, 1 9 JIEKIIMI; cmada OIIK-2.2,
N 4 pelieHne 3aaa4
UCIIOJIb3YEMOM B Ieuax MIPaKTUYECKUX OIIK-2.3
(Tema 1.2, sanau
[Ipunoxenue 1) )
IIpopaboTka
1.3 OcHOBBI Teopuun Pob Hanuuue
. JICKIIMOHHOTO
TOpEHUs, yCTPOWCTBa s KOHCIIEKTOB OIlK-2.1,
Marepuana; .
COKUTaHUS TOTUINBA, 4 7,8 JICKIMH; caava OIIK-2.2,
pelieHue 3a1a4
YTHIIN3ANUs TETIOTHI (Tema 1.3 MPAKTHIECKUX OIIK-2.3
MIPOJYKTOB CrOPAHUs - 3ajau.
ponty p IMpunoxenue 1) A
HWroro no pazaeny 5 24,8
2. 2 Paspen. Boemnuii u
BHYTPEHHHHI TETI00OMEH
IIpopaboTka
2.1 Buemnnii i HGEHﬁOHHOFO Hamrue
BI.—I €HHUH TeriooOMeH B Marepuana; roncrieiron OlK-2.1,
YIPp 2 2 P ’ JICKIIMH; caada OIIK-2.2,
pabouem MIPOCTPAHCTBE pelieHue 3a/1a4
. MIPAKTUYECKUX OIlK-2.3
nevein (Tema 2.1,
3ajad.
4 IMpunoxenue 1)
ITpopaboTka
2.2 JIBwxeHue KUAKOCTH U JIEKIIMOHHOTO Hamrane
ra.130}3 B TEXHOJOTUYECKUX MaTepuaia; roncrieiron OlK-2.1,
arperarax YepHOU u 2 2 GHIGHII/)IG 3aﬂ,aq TeKIui; cAasa OIIK-2.2,
perara p p MIPAKTUYECKUX OIIK-2.3
L[BETHOM MeTaulypruu (Tema 2.2, sanad
nputoxxenue 1) At
Wroro no pazneny 4 4

3. 3 Pasgen. OCHOBHBIE THIIBI

MIPOMBINIJICHHBIX reyven




IIpopaboTka

3.1 Marepuansl, Hannune
JICKIIMOHHOTO
UCIIOJIb3YEMBbIC B . KOHCIIEKTOB OIlK-2.1,
Marepuana; ..
KOHCTPYKIHSX 2 4 10 JIEKIIMH; caya OIIK-2.2,
pelIeHHe 3a/1a4
BBICOKOTEMIIEPATYPHBIX (Tema 3.1 MPAKTUIECKUX OIlK-2.3
arperaTon Y ajad.
rperaro [Mpunoxenwue 1) 3al
IIpopaboTka
3.2 OCHOBBI TEXHOJIOTHH neioﬁoi(;oro Hamnune
HarpeBa MeTajula, BBIOOD ! KOHCIIEKTOB OIIK-2.1,
Marepuana; ..
palroHaIbHBIX 2 2 10 JIEKIIMI; caada OIIK-2.2,
pelieHHe 3a/1a4
TeMITepaTypHbIX u (Tema 3.2 MPAKTHIECKUX OIIK-2.3
TEIUIOBBIX PEKUMOB - 3a/1ad.
[Mpunoxenwue 1)
IIpopaboTka
3.3 TennooOMeHHbIE JIEKIIMOHHOTO Hamnune OIIK-2.1,
anmaparsl u ux 2 3 10 | matepuana (Tema KOHCIICKTOB OIIK-2.2,
CpPaBHUTEJIbHAS OLICHKA 3.3, [Ipunoxenue JICKITUH. OIIK-2.3
1)
34 OcHOBHbBIE THTIBI IIpopaboTka
MPOMBIIUIEHHBIX TeUell | JIEKIITMOHHOT'O Hamuuwne OIIK-2.1,
BaXkKHEWIIIE 3 12,2 | matepuana (Tema KOHCIIEKTOB OIIK-2.2,
XapaKTEepPUCTUKH ux 3.4, lpunoxenue JeKIUi. OIIK-2.3
TETIOBOM paboTHI 1)
Hroro no pazneny 9 9 42,2
Hroro 3a cemectp 18 18 71 3auéT
Hroro no aucrurivae 18 18 71 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus Npe1ycMOTPEHHBIX BUAOB y4eOHOH pabOThl PU M3YYEHUU IUCLUIIINHBI
«MeTamrypruueckasi TEIIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIOIB3YIOTCS
KaK TPaJIULUOHHBIE, TAK U MOJLYJIbHO-KOMIIETECHTHOCTHBIEC TEXHOJIOTUH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

* aKTUBU3UPOBAHNE MBIIUIEHUS 00y4aroIIuXCs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepuai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENIbHOCTh CTYJEHTOB B IpYIIeE, HAllpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIO0XKEHHUS pPe3yJbTaTOB HHIWBUAYaJbHOW pabOTHl WiICHOB rpymmbl. s pa3BuTus u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OpraHU3yITCS
NPaKTUYECKHE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIIEMHBIX CUTYallMid |
MEXIUCUUIUIMHAPHBIX CBSI3€il M3 pPAa3IMYHBIX 00JacTell B KOHTEKCTE pellaeMOM 3agauu.
[Tepenaua HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUM M (OPMHUPOBAHME TMPEICTABICHUHN O KypCy
OPOMCXOJUT C HNPUMEHEHHEM MyNbTUMenuiHOro obOopynoBaHus. Ha 3aHATHSAX BHeApSIOTCS
Takle HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE IEKTPOHHBIX M3AAHUN (UTEHHE
JEKIHMHA C UCIOJIb30BaHUEM CIal-Tpe3eHTalul, 3JIEKTPOHHOIO Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aymuo- wMartepuanoB (uepe3 HWMutepuer). CamocrostenpHas padoTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH MpOpadOTKe TeM B Ipoliecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJBHBIM pa0OTaM M TECTUPOBAHUIO. OTaIlbl
IIO3HABATEJIBHON JAEATEIbHOCTU CTYIAEHTOB IIPEAINOJIAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
MHTEPECYIOIIEeH UX MpOOIeMbl, BbIIBUKEHUE TMIIOTE3 MPU €€ PEIICHUHU, BBIPAXKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAK)KE€ peanu3auus NpoAyKTa B BUAE MyOIMYHOI'O BBICTYIJICHUS,
JOKJIaga wWiau npeseHTauuu. KoppekTUpoBKHM 00pa3oBaTeIbHOrO IIpolecca HPOXOIsAT ¢
UCIOJIb30BaHUEM OOpaTHOW CBA3M MEXAYy I[IpernojaBaTesieM W OOy4yarolMMHUCS  Ha
KOHCYJIbTAIUSX, a TAKXKE IIPU TEKYLIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHUHbI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Meramnyprudeckasl TeIUIOTeXHHKA : ydeOHoe mocobue / B. U. Jlykesuenko, I'. H.
Maprtsiaenko, A. B. Ucanosa, B. B. Uepanuenko. — Bomnoraa : Undpa-Uuxenepus, 2021, —
200 c¢. — ISBN  978-5-9729-0626-0. —  Tekct: omektponHusiii//  Jlanp
3JIEKTPOHHO-OnOmoreunass cuctema. — URL: https://e.lanbook.com/book/192517 (mara
obpamienus: 25.05.2023). — Pexxum qocTymna: st aBTOpU3. TOJIb30BaTENeH.

2. Tunbkosa, C.M. Temnodusnka 1 MeTaUTypruueckas TeIIOTEXHUKA | yue0. mocooue /
C.M. TunskoBa. - Kpacnospck: Cu0. ¢penep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcr: anextponnsiii. - URL: https://znanium.com/catalog/product/1032123

3. J3wozep, B.A. Temnorexnuka u TerioBas padoTta mneueit: ydyeOHoe mocobue / B.A.
H3ro3ep. — 3-¢ m3a., crep. — Cankr-Ilerepoypr: Jlamp, 2017. — 384 c¢. — ISBN
978-5-8114-1949-4. — Texcrt: snexTpoHHbIH // JlaHb: JIEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL: https://e.lanbook.com/book/93750



0) lomotHuTeIBLHASI TUTEPaTypa:

1. Kpyrmos, I'.A. Temnorexuuka: yaeoroe mocooue / I'.A. Kpyrios, P.W. bynrakosa, E.C.
Kpyrnosa. — 2-e wu3n., crep. — Cankr-IlerepOypr: Jlanp, 2012. — 208 c. — ISBN
978-5-8114-1017-0. — Tekcr: saexkTponnslii // JlaHb: 3J€KTPOHHO-OHMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/3900

2. bproxanos, O.H. Temtomaccooomen: Yuebuuk / O.H. Bproxanos, C.H. IlleByenko. -
Mocksa: HUIl Uudpa-M, 2012. - 464 c. (Bwicmiee obOpaszoBanue: bakamaBpuar). - ISBN
978-5-16-004803-1. - Tekcr: anekrponHnsiit. - URL: https://znanium.com/catalog/product/258657

3. Ternorexuuka: yueonoe nocobue / B.B. JIpipaun, A.A. Manbimn, B.I'. CmupHOB,
T.JI. Kum. — KemepoBo: Ky3I'TY umenu T.®D. 'opbaueBa, 2017. — 174 c¢. Pexxum moctyma:
URL: https://e.lanbook.com/book/115115.

4, MareeBa, [.H. DxcrnepuMeHTaIbHOE HCCIEIOBAaHUE TIPOIECCOB TEIIOOOMEHa:
yuebHoe nmocooue / I'.H. Marseea, F0.1. Taprakosckwuii, b. K. CeHn4kuH. - 2-¢ u31., MOAroT. 1Mo
ned. u3g. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snektpon. ont. guck (CD-ROM). - 3ari. ¢
TUTYJ. 3KpaHa. - URL:

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

5. Makapos, A.H. TermiooOMeH B 3IEKTPOAYTOBBIX M (DAKENIbHBIX METALTypruueCcKHX
neyax ¥ SHEPreTHYeCKUX ycTaHoBKax: ydeOHoe mocoodue / A.H. Makapos. — Cankt-IletepOypr:
Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1653-0. — Texkct: anekTponHbiid // JlaHb:
3JIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/50681 (nara
obpaienus: 30.10.2020). — Pesxkum gocTyma: i aBTOPU3. [TOJIb30BATEIICH.

6. Kommes, B.B. TemnoBoit pacyer Kokcora3oBoili BarpaHku: ydeOHoe mocobue / B.B.
KormmieB, A.B. Tuxono; MI'TY. - Marautoropck: MI'TY, 2015. - 1 »31eKTpoH. ONT. JIUCK
(CD-ROM). - 3aru. ¢ Tutya. akpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues
/1/1123921/1407.pdf&view=true - MakpooObeKT. - TeKcT: 31eKTpOHHbIH. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

7. MarseeBa, ['H. OxcnepuMeHTalbHOE HCCIEIOBAaHUE IIPOLIECCOB TEIIOOOMEHA:
ydaeoHnoe nocodue / I'.H. Marseesa, 10.11. Taprakosckuii, b.K. CeHnykuH. - 2-¢ U31., IOATOT. 110
ned. u3f. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snextpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYI. 9KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/
1/1119153/989.pdf&view=true - MakpooObeKT. - TeKcT: 37IeKTPOHHBIA. - CBEICHUS] TOCTYITHBI
takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. 3nokazoBa, H.I'., MBanoB, [.A. JlaGopaTopHbIi NPAaKTUKyM IO JUCHUIUIMHAM
«TommuBo u TCVY», «Teopus u mnpaktuka TeruioreHepanun». Marauroropek: M3a-Bo
Marnurtopck. roc. TexH. yu-ta um. I'.JM1.HocoBa, 2013. 53 c.

2. CeunukoBa, H.IO. TIpakTukyM MO TEXHUYECKOW TEPMOJMHAMUKE M TEIUIOTEXHUKE:
npaktikyM / H.}O. CBeunnkoBa, C.B. FOxuna, A.B. I'opoxos; MI'TY. - Maraurtoropck: MI'TY,
2018. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObeKT. - TeKkcT: 31MeKTpOHHBIH. - CBeIeHHS TOCTYITHBI TAKXKE
Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:



IIporpammHoe o0ecnieuenne

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS TULIEH3UU

7Zip CBOOOTHO 0ecCcpoyHO

MS Office 2007

SO 1ce 00 Ne 135 o1 17.09.2007 06eccpouHO

Professional

Linux Calculate |cBo60aHO 0eccpouHO

FAR Manager [cBo6oHO 0eccpouHO
IIpodeccuonanbHbie 6a3bl JTaHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchUIKa
ApxuB Hay4YHBIX KypHaJI0B
«HanmoHaIbHBIN https://archive.neicon.ru/xmlui/

3JICKTPOHHO-UH()OPMAIIMOHHBIHA
MexnayHapoanas — pedeparuBHasS |
MOJIHOTEKCTOBast ~ crmpaBouHass  Gasa|https://www.nature.com/siteindex
JAHHBIX HAayYHBIX M3JaHuil _«Springer
MexnayHnapoanas 0a3a MOJHOTEKCTOBBIX
»KypHanoB Springer Journals
YHuBepcureTckas uHpopMaImoHHas
cuctrema POCCU S
DONEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa
Poccuiickas l'ocynapcrBenHas
oubmoreka. Karagoru
®denepanbHOE rocyJapCTBEHHOE
oromkeTHOE yupexaenne «Denepansupiii|URL: http://www1l.fips.ru/
UHCTUTYT TIPOMBIILICHHON
Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTyna K HWHOOPMAIMOHHBIM
[MouckoBas cucrema Axamemus Google
(Google Scholar)
Hanuonanbuas
UHGOPMAIIMOHHO-aHATUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa — Poccuiickuii HHAEKC HAYYHOTO
OnekTpoHHass  0a3a  NEPUOAMYECKUX
u3aanuii East View Information Services,
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOLYJIs1)

http://link.springer.com/

https://uisrussia.msu.ru

https://magtu.informsystema.ru/Marc.html?locale=ru

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

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

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

https://dlib.eastview.com/

MartepuanbHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAeT:

VY4eOHble ayAUTOpUH 7Sl TIPOBEACHUSI 3aHATHI JIEKIIMOHHOTO TUIa. MymbTUMeIUHbIE
CpeCTBa XpaHEHUsI, TIepelavyr ¥ TPEACTaBICHUS HH(POPMAIIHH.

Y4eOHble ayauTOPUU Ui TPOBEACHHS TMPAKTUYECKUX 3aHATHH, TPYIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJBTAIMHA, TEKYIETO KOHTPOJISI M MPOMEXKYTOUHOH arrectanuu. Jlocka,
MelJl.

VYyeOHBIC ayaUTOpPHH, TOMEIICHHUS [JIsi CAMOCTOSITEIBHOM pabOThl 00y4arOIIUXCH.
[Tepconanbubie KoMmbloTephl ¢ maketoM MS Office, Bhixomom B MHTEpHET M ¢ JOCTYIOM B
ANIEKTPOHHYIO WH()OPMAITMOHHO-00Pa30BaATENBHYIO CPETY YHUBEPCUTETA.

[Tomemenne s XpaHeHUsT U TOPOPUIAKTHYECKOTO OOCTYXKUBaHUS  y4eOHOTO
obopynoBanus. Cremnaxu, ceidbl 1 XpaHeHHus yueOHoro obopyaoBanus. MHCTpyMeHTHI amist
peMoHTa 1JabopaTOPHOTro 000PYIOBAHHUS.



ITpunoxxenue 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSTEIbHOM Pa0doThl 00y4al0IIUXCS

TecTbl I cAaMONIPOBEPKHU

Peiitunr
CJIOKHOCTH
OtmeTKa 0
BOIIPOCOB
TexkcT Bompoca Bapuants! oTBeTOB BBIOOpE N
(1-nerkmuii,
JTaJloHa N
2-cpenHuid,
3-CIIOKHBIN)
KJTaccuuKaIus mo
MIPOUCXOXK/ICHUIO M arperaTHOMY OtajoH
COCTOSTHUIO
XUMHYECKUH COCTaB OtajnoH
K obwieit xapakrepuctuke TCIJIOTA CTOPAHUS OtajnoH 2
TOTTABA OTHOCATCA. KO3 UITMEHT pacxo/ia BO3IyXa Ipu
CKUTaHUH
KOJINYECTBO HEOOXOAMMOTO ISt
TOpPEHMsI BO3yXa U BBIXOJ
MIPOAYKTOB CTOPaHUS
. YTIEPOI U KACIOPOL
Baxueilie xummuieckue
3JIEMEHTHI TOIINBA YIJIEpOZ 1 BOLOPOX Orajou 1
OpPTaHUYECKOTO KHCJIOPOJI ¥ BOAOPOJ
MIPOUCXOXKICHUS:
YTIEPOa U a30T
AlL,O4 DTanoH
. SiO, OTanoH
B cocraB Heroproueit
op Ca0 DrtanoH
MUHEpPAJIHHON YacTH co 1
TOIUIMBA - 30JI6I BXOST 2
SO,
N,
OpraHnyecKas
Kaxas cepa, conepxamasncs | yoqenannas
B TOILJIUBE, HE YYacCTBYET B 2
0 cynbhaTHas OrajoH
TOpEeHHUH?
OpraHMyecKas ¥ KoJduedaHHas
JUTSL TBEPJIOTO TOILIHBA OrajoH
JUTSI JKUAKOTO TOTIITHBA OtajoH
XUMUYECKUN aHAIIN3 JUTSI Ta3000pa3HOTO TOTUINBA
TOTUIMBA TI0 IIEMEHTHOMY HCKYCCTBEHHOTO IPOHUCXOXICHUS 3
cOCTaBy HPUMCHAIOT JUTSI Ta3000pa3HOTO TOTUINBA
€CTECTBEHHOT'0 MPOUCXOXKACHUS
JUIS CMECH ra3000pa3HbIX TOILUIUB
TUTPOCKOIIMYECKAs
BHEIITHSIS, yIepKrBaeMast SranomH
Kakast qacn)v BJIary, MEXAHHIEeCKH
coJieprKaliencs B TOIUIMBE, 2
TepsieTcs MpH cymIke? XUMHYECKH CBA3aHHAS
TUTPOCKOIINYECKAs] U XUMUIECKU
CBA3aHHAA
Kakas teriora cropanust
BEICIIIAsI TETJIOTA CTOPAHUS
TOIUTMBA COOTBETCTBYET 2
ACUCTBUTCNIEHOMY HU3MIasi TETUIOTa CTOPaHUS OtajoH




KOJIMYECTBY TEILIOTHI,
BBIIETISIEMO TIPH CTOPAaHUHU
B [€YaxX U TOMKax?

MIPU CKUTAHUU C HEIOCTATKOM
BO3ITyXa

mpu 000TaIeHUH TYThS
KUCIJIOPOJIOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JIpeBecHHa
B xakoM Buze TBEPAOTrO
TOIUIMBA COJIEPHKAHUE Topdh
8 | yrmepona B coctaBe Oypsble yriu
OpraHUICCKON MaCCEl KaMeHHbIE YN OtajnoH
MoxeT gocturarb 80-96%7?
TOPIOYHE CIIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIH (KOJIOIIHHUKOBBIH) ra3 Oranon
TOIUIUBY C TEIIIOTON KOKCOBBIIf Ta3
cropasus 3,5-4,0 M| I[>K/M3 KOKCO/IOMEHHasl CMECh
Q | COOTBETCTBYET NPUMEPHBIH | PHPOAHBIiL ra3
cocras: 9-14% CO, ; CMECh IOMEHHOT'O U IIPUPOJTHOTO
25-30% CO; 57-58% N, ; | 14308
CMech KOKCOBOT'O U MPHUPOJTHOTO
ocransHoe -CH , u H ,, . PP
4 2 ra3soB
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajioH
YCIOBHOT'O TOILIMBA: 29,3 KKaJI/Kr
35,5 MIx/xr
WuTepBan 3naueHui 0,55-0,65
«IUPOMETPUIECKOTO 0,65-0,85 OtanoH
K03 duImeHTa» IS 0,85-0,95
11 | OPMEHTHPOBOYHOTO 0,95-1,05
onge)leneHI/m 3 0,35-0,45
JeHCTBUTEIBHOM
TEeMIepaTypsl B Ile4Yax U 0,45-0,55
TOMKAX:
TEIJIOBOM HArpy3Kou mneuu
Haubomnblee KoaIu4ecTBo TEIIOBON MOIIIHOCTBIO YN Dranon
TEIUIOTHI, KOTOPOE HeUb
TETIOBBIM PEKUMOM TEYH
19 | MOXeT HOpMaNbHO (6e3
HeZJ0Xora TOIUTUBA B K03(pPpULIHEHTOM HCTIONB30BAHUS
pabodeM MpOCTPaHCTBE) Tera
YCBOHTE, HA3LIBACTCA. K03 QUIMEHTOM TOJIE3HOTO
HehCcTBUA
MHTEHCUBHOCTDH PaOOTHI IIEUH OtanoH
WHTEHCUBHOCTD TETIJIOBBIJICIICHHS B
VY neneHas Heun
MIPOU3BOJUTEIBHOCTD "
13 p A 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
[e41) XapaKTepU3yeT: % BBIXOa TOAHOTO NPOIYKTa
pasMepsl pabodero NpocTpaHcTBa
arperara
BCE XHMUYECKUE PEaKIIUH, HITYIIHE C
MOJIOKHUTEIIEHBIM TEIUIOBBIM
Urto yuuTHIBacTCS B CTAThE OJTOAHTE cIio
s dexTom
«TEeTUI0Ta SK30TEPMHUECKUX
| pe AKIH»  [IPHXOJHOM BCE XHMUYECKUE PEAKIINH, HIYIIHE C
YACTH TEIIOBOro GamaHca MOJIOKHUTEIIEHBIM TEIUIOBBIM Sranom

TEIUIOTEXHUYECKUX
arperaros?

a¢hexToM, KpoMe PeaKIyii TOPeHHUs
TOIIJIVBA.

TCIUIOTA, BBIACIIACMAs IpHU rOpCHUHU




TOILTTMBA

TCIIJIOTA, BHOCHUMAA UCXOAHBIMUA
TEXHOJIOT'MYCCKUMHN MaTCpuajlaMu

TCIUIOTAa, BHOCUMAs HAarp€TbiIMun
BO3AYXOM M TOIIJIMBOM

YU IMOCTOSAHHOT O HCﬁCTBHﬂ,

TeMIIepaTypa B KOTOPbIX HE OtasoH
MEHSIETCS] CO BpEMEHEM
€YU MEPUOANIECKOr0 JEHCTBHS, C
K kaxomy THIy neuei NEPEMEHHON BO BPEMEHH
15 | oTHOCATCS METOJMYECKHE TEMIIEpaTypoi
neqn? II€YH C OJUHAKOBOM TeMIlepaTypoi
10 JAJIMHE Pab0vero NpocTpaHCTBa
ME€YH ¢ MAKCUMAJIbHOU
TEMIIepaTypoii pU BXOJIE€ 3aTOTOBOK
B pabouee MpoCTPaHCTBO
K03(ppULIEeHTOM TIOIE3HOTO
bun OTaJoH
TETJIONCTIONB30BaHus (K.II.T.)
K03(ppULIHEeHTOM TOIE3HOTO
KauecTBo paboThI nieun, ee V(b(b 5
nercTBHs (K.I1.1.)
COBEPILEHCTBO KaK
16 KOJMYECTBOM TEIUIOTHI, KOTOPOE
TEIUIOBOT'O arperara
XapaKTepu3yeTcs: TOAAIOT B HICHb
' (MJTx/)
yIENbHBIM PAaCcX0I0M TOIUINBA
(T.y.T./T TIPOIYKIINM)
0
K OrHEyTmOpHBIM OTHOCAT 1580 °C Oranon
MaTepHUabl, OTHEYTIOPHOCTE | 1780 °C
17 | koTOpBIX HE HIDKE (IO 5
CTaHAapTaM H 1680 °C
TEPMHHOJIOTUH Poccun): 1880 °C
OTHEYHOPHBIE
Vs/ie1us ¢ OrHEYOPHOCTHIO BBICOKOOTHEYIIOPHBIE OtanoH
18 | 1770-2000 °C otHocsITCS K _
BUY: BBICIICH OTHEYTIOPHOCTH
TEIUION30JIALIUOHHBIE
[IAMOTHBIE
B kakux oraeynopax B ANHACOBBIC OTajioH
19 | kayecTBE OCHOBBI BBICOKOTJINHO3EMHCTHIE
npeobiagaer SiO,? [UPKOHHUEBHIC
¢dopcreputoBble
KHCJIbIE
20 B kakux ormeymopax OCHOBHbIE OtasioH
ocHoBoi sBisiercst  MgO? | BcmomoraTenbHbIe
HEUTpaIbHbIE
Kakue u3 npuBeneHHBIX MATHCSUTOBBIC
91 | OTHEYNOPOB HMEIOT AUHACOBBIC
MeHbIIUH K03 GULUEHT MEHOIIAMOTHBIE DrayoH
l’)
TEIUIONPOBOIHOCTH IAMOTHBIC
Kakue orneymnopsi LIaMOTHBIC
29 BBIIEP>KUBAIOT MEHbBIIIEE JUHACOBBIC OranaoH
KOJIMYECTBO TEIIOCMEH MATHC3HTOBBIC

(Tepmoynapos)?

BBICOKOI'NITMHO3EMHUCTBIC




YBEIMYEHHE TUIOTHOCTH HAOUBKH
BaThI, acOecTa u Jp.

YBIIQKHEHHUE TOPUCTHIX
TEIJION30JISTOPOB

MPUMEHEHHUE TETUTOU30JISIUH

DaxTopHl, YIyqIIAOLIe

Ka4yCCTBO TCIIJIOU30JIAIINH DTajaoH 1

23 9 00JIbIIIeH TOPHUCTOCTH
neyei, TOTIOK,
NPUMEHECHUE TETIOM30JISLIHN
HapoIrpoBOIOB N
OOoJIBIIICH TNIOTHOCTH
NpUMEHEHHUE
BAaKyyMHO-MHOI'OCJIOIHOU Otajon
TETIOM30JIS LN
K KaKoif TpyTIe OTHOCSTCS 0e3 IpeABapUTEIILHOIO CMEIICHHUS DtanoH
HOpMaJIN30BaHHbIE ropesku | MWIOCKOILIAMCHHBIC
24 | Tumna «Tpy0Oa B TpyOe» KOPOTKOIIJIAMEHHbIE 2
KOHCTpYKLHH C TIPEJIBAPUTENBHBIM CMELICHHEM
l’)
CranbnpockTa MHKCKIIMOHHBIE
VKakKuTe IPaBUIbHYIO CO,, H,O, N
MIOCJIE/I0OBATEIILHOCTh N,, H,0, CO,
yOBbIBaHMsI KOHIIEHTPAIIUU
25 | KOMIOHEHTOB MPOTYKTOB Ny CO,, H0 Orajion 3

ropeHust Ttomiausa B nedax | H,0, N, CO,
U TOIIKax HpI/I CXXUraHuu B HZO , COZ , N2

aTMoc(hepHOM BO3IyXe CO;, N, H,O

Kaxwue cramu o6mamaror MaJOoyTJICPOANCTBIC

MeHbIIUM K03 dunuenrom | CPCAHCYTIICPONMCTRIC
26 | TETUIOMPOBOTHOCTH H BbICOKOYIVIEPOAUCTBIC 1
TpeOyroT O0Jiee MEIICHHOTO | HU3KOJICTUPOBAHHBIC

Harpesa’? BBICOKOJIETUPOBAaHHbBIE OtajoH
M3MEHEHUS HAalIPaBJICHUS IOTOKA OtasoH
M3MEHEHHS] CEUCHHS] KaHaa OtasoH
Kaxkue 13 nepeuncieHHbix BXO/JI TIOTOKA B KaHAJ ¥ BBIXOJI U3 Sranon
(haKTOpPOB MPUBOIAT K Hero
37 | WOTCPAM NaBICHIS Ha TPEHHE 0 CTEHKH KaHa/a 2
MECTHBIE COIPOTHBIICHUS
CIIMSIHUE U pa3fieieHre IOTOKOB OtanoH
NP BIDKEHUH T'a30B 10
HPOXOXKICHUE U TUIOCK
TpyOam u kaHamam? POXOKACHHIC 9CPE3 IIOCKYIO DTanou

pELIETKY WITH JPOCCENBHYIO a0y
IepOXOBATOCTh CTEH TPYO, KaHAJIOB

IlepedeHs BONPOCOB /1A CAMOCTOATETLHOMN PaGoThI

Tema 1.1
1. Ha3HaueHue u Ki1accupuKaIys MeTaJUTyprHuecKux rneven.
2. Haznauenue u o011ast cxema NpOMBIIIJIEHHON TIEUH.

Tema 1.2

1. HarpeB nyroBoii u muiasmenHblid. Haznauenue, o6mactu 3peKTHBHOTO IPUMEHEHUS.

2. Harpes nnaykuuonssiii. Haznauenue, oonactu 3¢ (peKTUBHOTO MPUMEHEHUS

3. HarpeB »5JIeKTpPOCOIPOTUBIEHUEM U 3IIEKTpOHHOIyueBOo. Ha3nauenuwe, oOmactu
3¢ PeKTUBHOTO MPUMEHECHHS.

Tema 1.3

1. Buapl TormmBa U UX cOCTaB. Y CIIOBHOE TOILIHUBO.

2. OCHOBHBIE XapaKTEPUCTUKU TOIUIUBA.

3. YcTpoiicTBa ISl CAKUTAHUS TOTUIUBA.

4. ConepxaHue U OCIEI0BATENbHOCTh PACYETOB TOPEHUS TOILIMBA.




Tema 2.1

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MEYHBIX Ta30B.

2. CocraBieHre M aHaIU3 TEINIOBBIX OaJaHCOB II€Yel, OCHOBHBLIE TEIUIOTEXHUYECKHUE
MOKa3aTeJIM padOThI TIEYCH U ITyTH YHEPTrOCOCPEIKESHHUS.

Tema 2.2

1. CBOOOIHBIC M YACTUYHO OTPAHUYCHHBIC CTPYHHBIC TCUCHUS.
2. OrpaHuyeHHbIE CTPYIHBIE TeUEHUs. THKEKTOp U 3KEKTOP.
3. Buzbl 1BMKEHHUS ra3oB B Ieyax.

4. [loTepu 3HEPruu MpH IBUKEHUU Ta30B.

Tema 3.1

1. Matepuaisl, IpUMEHsIEMBIE B [I€YaX.

2. OCHOBHBI€ JIEMEHTBI KOHCTPYKIIHMI TIeUeH.

3. OcHOBHBIE THUIIBI IUIABUIIbHBIX, HATPEBATEIbHBIX U TEPMUUECKUX IEUEH.
4. OrHeymnopHble MaTepHalbl, UX OCHOBHBIE CBOMCTBA.

5. Tennou3oysIMOHHBIE MaTEPUAIIBI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJOTUM HarpeBa MeTajljia. THIOBBIE PEKHMBI HAarpeBa «TOHKHX» M
«MAaCCUBHEIX» 3arOTOBOK.

2. Oco0EeHHOCTH HarpeBa KaueCTBEHHBIX CTAJICH.

3. OCHOBBI pacueTa HarpeBa «TOHKHX» M «MaCCUBHBIX)» 3aTOTOBOK.

4. BnusiHue ycinoBUl OXJIAXAEHUS METallIa Ha €ro CBOMCTBA.

5. Bunpl 6paka npu HarpeBe MeTasula U IyTU CHHXKEHUS [TOTEph MeTallia.

6. KoappummeHT TernionpoBoJHOCTH CTaleH M (GaKTOPHI, BIUSAIOIINE HA HETO.

Tema 3.3

1. Wcmonp3oBaHWE BTOPUYHBIX JHEProOpecypcoB. TUIBI TEIMIIOOOMEHHHKOB, WX
Ha3HAUYE€HHE | CPABHUTEINbHAS OLICHKA.

2. OcHOBBI Teopun momoOMsT W MOJACIUPOBAHUSA  TEIUIOTEXHUYECKUX  H
TEIIOHEPTETHUECKUX MPOIIECCOB U 000PYIOBAHUSI.

3. OyncTKa ALIMOBLIX Ta30B.

Tewma 3.4
1. Knaccudukanus mpOMBIIIICHHBIX MTEYEH.
2. BcnomoratensHOE 000pyI0BaHHUE TIEUECH.



[Tpunoxenue 2

OueHovHbIe CPeCTBA /1JIs1 IPOBeIeHUsI IPOMEKYTOUHOI aTTecTaluu

CTpykKTyp

HbIH
3JIeMEHT
KOMIIETEeH
107011

IInanupyembie
pe3yJbTaThl 00yYeHH sl

OueHoYHbIE CPeICTBA

OIIK-2: Cioco6eH y4acTBOBaTh B IPOCKTUPOBAHUH TEXHUUECKUX OOBEKTOB, CUCTEM M TEXHOJOIMUECKHX MPOLECCOB C YUYETOM SKOHOMUYIECKHX, IKOJIOITHYECKUX U

COLIMAIbHEL

X OTpaHUYEHUN

3HaTh
OIIK-2.1

IIpoBoaut
TEXHUKO-3KOHOMHUYECKOE
000CHOBaHUE H
SKOHOMHUYECKYIO OLICHKY
HPOEKTHBIX PEIICHUN U
HWHXEHEPHBIX 3a7a4

Crucok KOHTPOJIBHBIX BOIIPOCOB:

. Bunpl TomarBa U Ux cOCTaB. Y CIOBHOE TOILIMBO.

. OCHOBHBIE XapaKTEPUCTUKHU TOIUIMBA.

. YerpolcTBa A7 COKUTaHUsI TOIUIMBA.

. CozeprxaHue U IMOCIIEAOBATEILHOCTD PACUCTOB TOPCHUS TOIUINBA.

. Harpes nyroBoii u mmazmenHsIi. Haznauenue, oomactu 3 (peKTHBHOTO IPUMEHEHHS.

. Harpes nnayxnnonnssiii. HasHaueHnue, 001acti 3(h(HheKTHBHOTO IPUMEHEHUS

. Harpes anextpocomnpoTuBIieHIEM U 3JIeKTpOHHOMY4YeBoi. HazHauenue, o0macT 3(p(eKTHBHOTO TPUMEHEHUS
. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH NICYHBIX T'a30B.

. CBOOOIHBIC U YACTHYHO OTPAHUYCHHBIC CTPYHHBIC TCUCHHUSL.

10. OrpanuueHHble cTpyitHbIe TedeHus. VIHXXeKTOp U 3KEKTOop.

11. Buas! aBMKEeHHs Ta30B B [I€Yax.

12. TloTepu 3HEpTUU NpH JIBUKESHUH Ta30B.

13. Koa¢duimeHT TeIuIonpoBOAHOCTH CTalel U (PaKTOPBhI, BIUSIONINE HA HETO.

14. Bausinue yciioBUH OXJIaXACHHUS MeTajljla Ha €ro CBOMCTBA.

15. OcHOBBI TeOpUH MOTOOUS ¥ MOJICIIMPOBAHHS TETUIOTEXHUYECKHUX U TETUIODHEPTETHYECKUX MPOIIECCOB U 000PYIOBAHUS.

O 01N LN KW~

OIIK-2.2

ITpoBOaUT OLIEHKY
MPOEKTHBIX PEIICHUN U
HWHXXEHEPHBIX 337a4, B TOM
YHUCIIE SKOJOTUYECKYIO

IIpumeps! 3apau:

[pumep 1. Onpenenuts TeMeparypy B LEHTpe CIIsi0a U3 MAIOYIIIEPOAUCTON cTany TommuHoi 6=0.3M, HarpeBaeMoro B METOANYECKON
30H€ MeUH C IATAIOIIIM MOIOM C tho, = 0°C 10 1,0, = 600°C, eciu TeMImepaTypa mpoAyKTOB Cropanus B 30He nedn Mensercs ot 800°C 10
1300°C B KoHIIe 30HBI. CpeHui KO3(GUIMEHT TeIUI00TAaYH NpuHATH 100 Br/m*K

[pumep 2. Paccuntarh pexynepaTop il OAOTPEBa BO3AyXa Ui CIEIYIOIIMX YCJIOBHIL: TeMIIepaTypa BO3/lyXa Ha BXOJE — BBIXOJE
pexymeparopa: 0-450°C, Temmeparypa abiMa Ha BXoxe B pexymeparop - 1050°C, pacxox rasa ma otommenme meun B=5.46 m/c,
KOIIMYECTBO JbIMA Ha BXoJe B pekyneparop V= 34.9 m/c. Cocra meiMoBbix razos: N,=72%, CO,=11%, H, O =17%




CTpykTyp

MBI Ilnanupyembie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIeTeH
HUHU
[Ipumep KOMILIEKCHOH 3aa4uy 110 BapUaHTaM:
PacueT Bo3nyxoHarpeBaTens JOMEHHOHN Neun
Pacx | Tewmrme Tun | Tommso | Temme | Jlaen | Bmarocomepxkanme,r/m° | Kosdd | Termo | Pasme | Kommuect
oo | -paTyp | Hacagk pa-Typ | eHue U-IIUEH Ta p BO
? IyTh a u a Hyts | Hom | Ilpupo | Bozny T CropaH | S4eMK | BO3OyXOHa
53 s, TIOZI0T BO3IyX | 4, €HHO | IHOTO xa pacxon ns u -TpeBarten
2 M/M | pesa a Ha Mu/ TO raza a cMmecH et B OJ1oKe
% WH | BO3IYyX BXOJIE e raza BO3AYX | TOILIH
st a B a B,
HacaJK MIx/
y M
1 3500 | 1200 | Bmoun | Jom.ras 115 0.32 32 19 15 1.23 5.2 041 3
as +rpup.r
AHanmuzupyer u BHU-1 as
OLICHUBAET 22
PABOTOCTIOCOBHOCTS 2 | 2600 | 1230 | Bmoun | [Jlom.ra3 140 0.34 25 40 25 1.2 8.0 041 4
ast +Hpup.r
OIK-2.3 TIPEATIPUATUS BHU-1 a3
(TexXHUYECKHUX 0OBEKTOB, 2.2
CHCTEM H TIPOLIECCOB) C 3 | 3100 | 1170 | IIpsmo | Jom.ra3 130 0.35 35 25 18 1.25 51 60x60 3
YYETOM COLIMAJIbHBIX YrobH | +IpHp.r
OrpaHUYECHUN , a3
4 | 3300 | 1150 | bmoun | Hom.ras 100 0.37 30 35 23 1.22 52 041 3
as +Hpup.r
BHU-1 a3
2-2
5 | 3500 | 1220 | dacon | [lom.ra3 110 0.39 35 35 19 1.2 5.0 55x55 4
Has-H | +nopup.r
K-2 a3
6 | 3600 | 1150 | dacon | [lom.ra3 125 0.36 28 32 25 1.24 51 65x65 3
Has-H | +nopup.r
K-2 a3
7 | 2900 | 1190 | Pebpu | [Jom.ra3 120 0.32 25 30 20 1.24 53 65x65 3
cras- +pup.r
K-2H a3




CTpykTyp

HBIH
IInanupyemsbie
3JIEMEHT OuneHouHbIe CpeACTBa
pe3yJbTaThl 00y4eHust
KOMIIETECH
HUH
8 | 3000 | 1220 | IIpsimo | [lom.ra3 180 0.33 23 28 20 1.21 53 60x60 4
YroJibH | +Ipup.r
. a3
9 | 5000 | 1200 | Bmoun | [lom.ra3s 100 043 | 33.7 135 25 1.25 51 041 4
ast +Hpup.r
BHU-1 a3
2-2
10 | 3600 | 1150 | dacon | Hom.ras 125 032 | 25.2 9.73 25 1.2 51 65x65 4
Has-H | +opup.r
K-2 a3
11 | 2900 | 1180 | dacon | dom.ras 150 0.29 30 25 20 1.25 5.0 55x55 3
Has-H | +opup.r
K-2 a3
12 | 2700 | 1250 | dacon | Jom.ras 150 0.35 30 25 18 1.22 52 55x55 4
Has-H | +opup.r
K-2 a3
13 | 2700 | 1000 | dacon | dom.ras 110 0.31 | 33.7 185 14 1.2 4.8 65x65 4
Has-H | +opup.r
K-2 a3
14 | 3800 | 1230 | dacon | Hdom.ras 120 0.39 | 33.7 185 18 1.23 4.9 55x55 4
Has-H | +opup.r
K-2 a3
15 | 2300 | 1170 | Pebpm | Hom.ras 130 0.27 40 30 18 1.22 4.9 65x65 4
cras- +Hpup.r
K-2H a3
TerioBoil pacuer pereHeparopa
Bapua | Temmepar | Cpenmss Bun Maxkcumans | Temnepar Cpennuii Tun Pasme | IlpomomkutenbH
HT ypa TeMrepar TOILJTUBA Hast ypa koahdunm | Hacagku p OCTh TIEPHUO/IA,
BO3.lyXa ypa TeI1oBas IPOLYKTO €HT SYEHK MUH.
Ha BXOJE B | IIOJOIPEB Harpyska B pacxozna U, MM
pereHepar | a BO3ayxa, neuu, MBT Ccropanus BO3/1yXa B
op, C C Ha BXOJIE B | pereHepar
pereHepar ope




CTpykTyp

HBII

IInanupyemsbie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIETeH
uu
op, C

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

2 25 1000 [pup.raz+2 44.4 1520 1.46 Ietepce | 120x1 10
0% mazyTta Ha 20

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

4 35 1110 [Mpup.raz+3 48 1500 1.50 BbpyckoB | 140x1 12
0% ma3zyTa ast 40

5 40 950 [Mpup.raz+1 50 1560 1.3 Kaynep | 100x1 9
5% Ma3zyrta a 00

6 45 1050 [Tpup.raz+2 48.1 1490 1.34 Ietepce | 120x1 10
0% ma3zyTa Ha 20

7 50 1100 Ipup.ra3+2 53.1 1480 1.36 Cumenc | 140x1 11
5% Masyrta a 40

8 55 1000 [Mpup.raz+3 55.5 1530 1.38 Bbpyckos | 100x1 12
0% ma3yTta ast 00

9 20 1150 [Mpup.raz+1 58.2 1570 14 Kaynep | 120x1 9
5% Mma3zyta a 20

10 25 950 [pup.raz+2 54.3 1520 1.44 Ierepce | 140x1 10
0% mazyrta Ha 40

11 30 1000 [pup.raz+2 56.5 1560 1.46 Cumenc | 100x1 11
5% Mma3zyTa a 00

12 35 1050 [pup.raz+3 48.1 1500 1.48 Bpyckos | 120x1 12
0% ma3zyta ast 20

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

14 45 980 Ipup.ra3+2 55.5 1490 1.3 Ietepce | 100x1 10
0% mazyTta Ha 00

15 50 950 ITpup.ra3+2 58.2 1480 1.34 Cumenc | 120x1 11
5% Mmasyrta a 20

16 20 1000 IIpup.raz+3 54.3 1530 1.36 Bpyckos | 140x1 12
0% masyra ast 40




CTpykTyp

HBII

IInanupyemsbie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIETeH
uu

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

18 30 1100 [Ipup.raz+2 48.1 1520 14 ITerepce | 120x1 10
0% mazyTa Ha 20

19 35 980 [Mpup.raz+2 53.1 1560 1.44 Cumenc | 140x1 11
5% MmazyTa a 40

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

21 45 1050 [Mpup.raz+1 58.2 1560 1.48 Kaynep | 120x1 9
5% Mma3yta a 20

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

23 20 950 [pup.raz+2 56.5 1480 1.3 Cumenc | 100x1 11
5% Ma3zyrta a 00

24 25 1000 [Mpup.raz+3 44.4 1530 1.34 Bbpyckos | 120x1 12
0% ma3zyTa ast 20

25 30 1050 [Mpup.raz+1 46.0 1480 1.36 Kaynep | 140x1 9
5% Masyrta a 40




0) [opsiox mpoBeeH s TPOMEKYTOYHOM aTTECTAINH, TIOKA3aTeId U KPUTEPUU OIICHUBAHUS:

[TpomMexxyTouHast aTTecTalus Mo JTUCIUILINHE «MeTalTyprudeckas TeIUIOTEXHUKA» BKIIOYACT TEOPETUUYECKHE BOMPOCHI, MO3BOJISIFOIINE OIICHUTH
YPOBEHb YCBOCHHSI OOYUYAIONIMMUCS 3HAHH, M MIPAKTUYCCKHUE 3aJ[aHUs, BBISBISIONINE CTENIEHh C(OOPMUPOBAHHOCTH YMEHUH W BJIaJICHHA, TIPOBOJIUTCS B
dbopMe FK3aMeHa.

3a4er 1o JAaHHOW TUCIUIUIMHE IIPOBOIAMTCS B YCTHOH opme.

[Tokazarenu U KpUTEPUU OLICHUBAHUS 3a4eTa!

® Ha OIICHKY «3a4TEHO» — 00YYaIOUIHIACS JOJDKEH MTOKa3aTh yPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS 1 O0BSICHEHUST HH(DOPMAITUH,
HO W WHTEIUICKTYaJbHbIC HABBIKM PEUICHHs MpoOJIeM W 3ajad, HaXOXKICHHs YHUKaJIbHBIX OTBETOB K MpOOJieMaM, OIEHKH M BBIHECCHHS KPUTHYECKHUX
cyxacHuid. Tak e JTOHKHO OBITh IMPEACTAaBICHO TBOPYECKOE 3aJaHHE, B KOTOPOM OTPAKCHBI MPOOJIEMBI, KACAIOIIHUECsS BCEX AaCIEKTOB 3allUThI
OKpY>Karolen cpeabl 0T BBIOPOCOB/cOPOCOB 0OBEKTOB IHEPTETUKH.

® Ha OICHKY «HE 3a4TEHO» — OOYYArOIIMICSI HE MOXET MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEACHUS M OOBSCHEHUs MH(MOpMAINH, HE MOXKET
II0Ka3aTh UHTEJUIEKTYaJIbHbIE HABBIKM PEIICHMS IPOCTHIX 3a/1a4.



