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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. Aranutos

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.B. Aranutos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.b. AranuTos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U SHEPTETUUCCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbio ocBOCHUS AUCUUILUINHBI «MeTaurypruyeckas TeII0TEXHUKAY SIBISICTCS:

pa3BHUTHE Y CTYJCHTOB YCTOWYMBHIX HABBIKOB MIPUMEHEHUS (yHIAMEHTAIBHBIX 3aKOHOB
Ter1ooOMeHa U MEXaHUKU ra3oB, COBPEMEHHOW TeOPHH TOPEHUS U PAlMOHAIBLHOTO COKUTAHUS
TOIUINBA;

(dhopMUpOBaHKE y CTYACHTOB YMEHUS UTEHUS CXEM, YepTeKel KOHCTPYKIUI U 2JIEMEHTOB
BBICOKOTEMIIEPATYPHBIX METALTYPTUYECKUX MTeUei U YCTPONCTB;

M3Y4YE€HHE CBOWCTB M TPeOOBAaHUI MPEIbSBISIEMbIX K MaTepuaiaM, NPUMEHSIEMbIM MPH
COOPYXEHHHU I1EYEH;

(dbopMUpOBaHUE Yy CTYJEHTOB Ha OCHOBE PAllMOHAIBHON TEXHOJIOIMHM HAarpeBa MeTasuia,
YMEHUH TEIJIOBBIX PAaCU€TOB;

npuoOpeTeHne HAaBBIKOB TEIUIOBBIX PacyeToB Ieuel, ropenok, (OPCYyHOK U TOPEHUS
ra3o00pa3HoOro, XHUJIKOTO U TBEPIOTO TOIINBA.

2 MecTo TMCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

Jucuuuimaa MeTauryprudeckasl TEIUIOTEXHHKAa BXOAWT B 0a30BYI0 4acTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POTrPaMMBI.

JUia  u3ydeHus  AMCLUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

Tennodusuka

Xumus

dusuka

Maremartuka

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3YyYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

MonenupoBaHH€e MPOLECCOB U OOBEKTOB B METAIITYPTUU

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHONW pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynbrare ocBOeHMsS IUCHMIUIMHBI (Moxayis) «Mertamrypruyeckast TEMIOTEXHUKA»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHT
OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U IIPAKTUKY JJI PELICHUS UHKCHEPHBIX 3a]1a4
3HaTh - OCHOBHBIE OIpe/IeJIeHHs U MOHATHST 0a30BbIX 3HAHUN B 00JacTu

€CTECTBEHHOHAYYHBIX JUCIUILINH;
- (hyHIIaMeHTaIbHBIE OCHOBBI €CTECTBEHHOHAYYHBIX JUCIUTUINH, OCHOBHBIC
METO/IbI PEIIeHUs TUIIOBBIX 3a]1a4 IO U3BECTHBIM aJITOPUTMAaM U MPaBUIIaM;
- OCHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB MacCONepeHoca MPUMEHNTENIBHO K
TEXHOJIOTUYECKUM TIpOLIeCcCaM, arperaraM U 000py10BaHHIO NepepaboTKu
(oboraieHus) MUHEPaIbHOTO ChIPbS, IPOU3BOACTBA 00PAOOTKH YEPHBIX U
IIBETHBIX METAJUIOB.




VYmeTb

- OOBSICHIITHh TUITMYHBIEC MOACTH 3a/1a4 B 00JIACTH METAJUTYPTrHIECKOM
TETUIOTEXHUKH;

- 00cyx1ath crmocoObl 3(HEKTUBHOTO PEIICHHS MPOOJIeM, BOSHUKAIOIIHNX B
X0/Jie MPOoECCHOHATBHON AEITETbHOCTH;

- pacrio3HaBaTh 3G (HEKTUBHOE pelieHrne 0T HedP(HEKTUBHOTO, IIPHU PEIICHUN
3aJa4 CJIOKHOTO TeII000MeHa B paboueM MpOCTPaHCTBE MEYH.

Bnanets

- IPAKTUYCCKUMHU HABbIKaAMHW UCIIOJIB30BAHUA 3JICMCHTOB IIPOCKTHUPOBAHU
- HaBbIKAMU U METOJIMKaMU 00001EHHs pe3yabTaTOB IPOEKTUPOBAHMS;

- cnoco0amMy COBEPIICHCTBOBAHUS IPOPECCUOHATIBHBIX 3HAHUH U YMEHHHA
IIPOEKTUPOBAHUS IIyTEM UCIOJIb30BAHUS BO3MOKHOCTEH HH(POPMALIMOHHOM
Cpeabl.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 69,8 akaz. yacos:

— aynuTopHas — 68 akaj. 4acos;

— BHeaynuTopHas — 1,8 aka. yacos

— caMOCTOsITeNIbHAS paboTa — 74,2 akaJl. 4acoB;

dDopMa arrecraiuu - 3a4cT

AynutopHas Se
o | romrakTHAs pabota E = dopma TeKyLEero
=
& B aKaJI. yacax 3} Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) ER A . P Kon
g & © | camocTosTenbHOI | ycrieBaeMOCTH U
JHACUIHTLIAHBL 5 g © . | xommeTeHIMK
O 5 g £ paboThl MPOMEXYTOYHOH
7mab. | mpaxT.
Jex. . EaH § '}’é aTTecTaluu
1. 1 Paznmen. Meramnypruveckue
Meyy, TeIyIoreHepalus B Iedax,
OCHOBBI TCOPUH TOPCHUSI.
IIpopaboTka
1.1 Beenenue. Ha3nauenue pop
TCIIOBBIX  TIPOLECCOB 1 JIEKIIHOHHOT'O Hanuuwne
ALDCIATOB O%maﬂ cxeMa 4 10 | marepuana (Tema KOHCIIEKTOB OIIK-4
P ' . 1.1, Ilpunoxenne TEKIAH.
METaJUTyPTUYECKOH MeYn. 1)
IIpopaboTka
pop Hanuune
JIEKIIMOHHOTO
1.2 TemnoreHepaius B MATEPHANA: KOHCIIEKTOB
neyax. Buagel  sHepruu, 5 4 221 10 emeHII;e 3aLL’aq JICKIWH; caava OIIK-4
UCIIOJIb3YEMO# B Meuax p MPAKTUYECKUX
(Tema 1.2, sanad
IIpunoxenne 1) A
IIpopaboTka
1.3 OCHOBBI TEOpHH pop Hanmaue
. JIEKIIMOHHOTO
TOPEHUsl, YCTPOMCTBa JyIsi KOHCITEKTOB
MaTepHana; N
CIKMTaHUS TOIUIMBA, 4 8 8 elICHMC 3a144 JIEKIMH; caaya OIIK-4
YTHIH3ALUS TETUIOTHI p (Tema 1 3;{ MPAaKTUIECKUX
MIPOIYKTOB CTOPAaHUS " 3a/1a4.
pory P IIpunoxenne 1) A
HWroro no pazgeny 12 1021 | 28
2. 2 Pazgen. Buemmuii u
BHYTPEHHHI TETII000MEH
[TpopaboTka Hasmmame
2.1 Brenramit u JIEKIITHOHHOT'O KOHCIICKTOB
BHYTPEHHHH TEMIO00MEH B 2 4 2 MaTepHana; . OIK-4
pabouem MPOCTPAHCTBE pelieHue 3a1a4 ’
N MPaKTUIECKUX
nevent (Tema 2.1,
3a/1a4.
5 IIpunoxenne 1)
[IpopaboTka Hannaue
. BIDKEHHE KUIKOCTH H JICKIIMOHHOTO
2.2 KOHCITEKTOB
razoB B TEXHOJIOTMUECKHX Marepuania, N
N 4 421 2 p ’ JIEKIMH; caaya OIIK-4
arperarax YepHOH i pelieHue 3a1a4 DAKTHMECKIX
[BETHOW METaJLTypTHA (Tema 2.2, p sanad
npuioxeHue 1) At
HWroro no pazaery 6 821 4
3. 3 Paszgen. OcCHOBHBIE THIIBI
MIPOMBIIITICHHBIX ITe4el
IIpopaboTka
3.1 Martepnansl, Heiuﬁ OHHOIO Hamnuwne
UCIIOJIb3YEMBbIC B MATCPHANA: KOHCIIEKTOB
KOHCTPYKIUSX 5 4 8/41 10 emeng 3az[,aq JICKIIUI; caada OIIK-4
BBICOKOTEMIIEPATYPHBIX p (Tema 3.1 MPAaKTUYECKUX
arperaTtos - 3ajad4.
P IIpunoxxenne 1) A




ITpopaboTka

3.2 OCHOBBI TEXHOJOTHHU Hanwmaue

JICKIITMOHHOTO
HarpeBa MeTajula, BBIOOD MATCPHANA: KOHCIICKTOB
PpanoOHaNIbHbIX 4 421 10 p ’ JICKIIUI; cada OIIK-4
TeMIIepaTypHbIX u PCIICHHE 387124 MPAKTUIECKUX

(Tema 3.2,
TEIJIOBBIX PEXKUMOB 3aj1ad.
IIpunoxenne 1)

ITpopaboTka
3.3 Term1000MeHHBIE JICKITHOHHOTO Hanuuune
anmaparsl u ux 4 4/41 | 10 | marepuana (Tema KOHCIICKTOB OIIK-4
CpaBHUTEJbHAs OLICHKA 3.3, Ilpunoxxenue JICKIUH.

1)

34 OcHOBHbIE THTIBI ITpopaboTka
MPOMBIIIICHHBIX Te4ed | JICKITHOHHOTO Hasmiume
Ba)kKHEHIIINE 4 12,2 | matepuana (Tema KOHCIICKTOB OIIK-4
XapaKTEePUCTUKH ux 3.4, Tlpunoxxenue JICKITUH.
TETIOBOM paboTHI 1)
HWroro no pazneny 16 16/101 | 42,2
Hroro 3a cemectp 34 34/1411| 74,2 3a4€T
Wtoro no nucuurinHe 34 34/141| 74,2 3a4eT OIIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUist perieHus npelycMOTPEHHbBIX BUAOB y4eOHONH paOOThl MPU U3YYEHUU IUCLUIIINHbBI
«MeTamrypruueckasi TEIIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIOIB3YIOTCS
KaK TPaJIULUOHHBIE, TAK U MOLYJIbHO-KOMIIETECHTHOCTHBIEC TEXHOJIOTUH.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBIISTIOTCS:

* aKTUBM3UPOBAHNE MBIIUIEHUS 00y4aroIIuXcs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepuai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENILHOCTh CTYJEHTOB B IpYIIe, HAllpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIO0XKEHHUS pPe3yJbTaTOB HHIUBUAYaJTbHOW pabOTHl WieHOB rpymmbl. s pa3BuTus u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OpraHU3yKTCS
IIPAKTUYECKUE 3aHATHUS B BUJE IUCKYCCHM, aHaiM3a pEaJbHbIX MPOOJIEMHBIX CUTyalud U
MEXIUCUUIUIMHAPHBIX CBsI3€il M3 pPa3lMYHBIX OOjJacTell B KOHTEKCTE pelIaeMoi 3agauu.
[lepenaua HEOOXOUMBIX TEOPETUUYECKUX 3HAHUI UM (OpPMHUpPOBaHUE IMPEACTABICHUI MO Kypcy
OPOUCXOIUT C HNPUMEHEHHEM MyNbTUMenuiHOro oOopynoBaHus. Ha 3aHATUSX BHeApSIOTCS
Takle HMH(OPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE AIEKTPOHHBIX M3AAHUN (UTEHUE
JEeKIHMHA C UCIOJIb30BaHUEM CIal-Tpe3eHTalul, 3JIeKTPOHHOIO Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aynuo- wMartepuanoB (uepe3 HWMutepuer). CamocrostenbHas paboTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH MpOpadOTKE TeM B IpolLiecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTallbl
IIO3HABATEIIBHON JEATEIbHOCTU CTYIAEHTOB IPEAINOJAraloT IIO0CIEA0BAaTENbHO ITOCTAHOBKY
MHTEpECYIOIIEH WX MPOOJIEMBI, BBIIBKCHHUE THIIOTE3 NPU €€ PEUICHUH, BBIPAKEHHE PEIICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TaK)Ke peanu3anus NpoAyKTa B BUAE MyOJIMYHOIO BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 00pa3oBaTeIbHOrO Ipolecca HPOXOIsaT ¢
UCMOJIb30BaHUEM OOpaTHOM CBA3M MEXAy I[IpernojaBaTesieM W OOy4yarolMMHUCS  Ha
KOHCYJIbTAIMX, a TAKXKE IPU TEKYILIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[IpencraBneno B mpunoxxenuu 1.

7 OuneHovHblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmum
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TunbkoBa, C.M. Temnopusnka u MeTauTyprudeckas TEIUIOTEXHHUKA : yueO. mocooue /
C.M. Tunbkosa. - Kpacuosipck: Cub. denep. ya-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcr: anextponnsiid. - URL: https://znanium.com/catalog/product/1032123

2. JIzto3ep, B.S. TermmorexHuka u TemaoBas pabota redeii: yueOHnoe mocodbue / B.S.
H3ro3ep. — 3-e um3a., crep. — Cankr-llerepOypr: Jlawp, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — TekcT: snekTpoHHslii // JlaHb: 37eKTPOHHO-OHOIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/93750

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Kpyrnos, I'.A. Temnorexuuka: yuebHoe mocobue / I'.A. Kpyrios, P.1. bynrakosa,
E.C. KpyrnoBa. — 2-e m3a., crep. — Cankr-Ilerepoypr: Jlans, 2012. — 208 c. — ISBN
978-5-8114-1017-0. — TekcT: anexkrponuslii // JIaHb: 37eKTpOHHO-OHOIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/3900



https://znanium.com/catalog/product/1032123
https://e.lanbook.com/book/93750
https://e.lanbook.com/book/3900

2. bproxanos, O.H. Termomaccooomen: Yueonuk / O.H. Bproxanos, C.H. llleBuenko. -
Mocksa: HULl Huadpa-M, 2012. - 464 c. (Bwicuiee oOpaszoBanme: bakamaBpuar). - ISBN
978-5-16-004803-1. - Tekcrt: anektponHsbIit. - URL: https://znanium.com/catalog/product/258657

3. Tertorexuuka: yueonoe nocobue / B.B. JIpipaun, A.A. Mansimmn, B.I'. CmupHOB,
T.JI. Kum. — KemepoBo: Ky3['TY umenu T.®. ['opbauesa, 2017. — 174 c. Pexum pocryna:
URL.: https://e.lanbook.com/book/115115 .

4. MarseeBa, [.H. DkcnepuMmeHTanbHOE HCCIEIOBAaHHE IPOLECCOB TEIUIOOOMEHA:
yuebnoe mocooue / I'.H. Matseea, F0.1. Taprakosckuii, b. K. CeHn4KuH. - 2-¢ U3]1., MOATOT. 10
ned. u3f. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 3Kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true

5. Makapos, A.H. TemiooOMeH B 3JIEKTPOAYTOBBIX U (aKEIbHBIX METALTyPTUYECKUX
neyax ¥ SHEPreTHYECKUX yCTaHOBKax: ydeOHoe mocooue / A.H. Makapos. — Cankt-IletepOypr:
Jlanp, 2014, — 384 c. — ISBN 978-5-8114-1653-0. — Texkct: anektponnbid // Jlaus:
3JeKTpoHHO-OMOnoreynas cuctema. — URL: https://e.lanbook.com/book/50681  (mara
obpamenus: 30.10.2020). — Pesxum goctymna: Jist aBTOPU3. [OJIb30BATEICH.

6. Kommes, B.B. TemoBoii pacuer KOKCOra3oBoil BarpaHku: yueOHoe mocooue / B.B.
KommeB, A.B. Tuxono; MI'TY. - Marautoropck: MI'TY, 2015. - 1 31nekTpoH. ONT. IUCK
(CD-ROM). - 3aru. ¢ Tuty.. axkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1123
921/1407.pdf&view=true - MakpooOBeKT. - TeKCT: 31IeKTpOHHBIH. - CBEACHHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

7. MatBeeBa, [.H. DxcnepuMeHTalbHOE MCCIEIOBAHUE MPOLECCOB TEIMIO0OMEHA:
yuebHoe nmocooue / I'.H. Matseesa, F0.1. Taprakosckuii, b.K. CeHnukuH. - 2-¢ u31., MOJAr0T. M0
ney. u3a. 2008 r. - Marautoropck: MI'TY, 2011. - 1 anektpoHn. ont. auck (CD-ROM). - 3arm. ¢
TUTYJ. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true - MakpooObeKT. - TekcT: MeKTpOHHBIN. - CBECHHS JOCTYITHBI TaK¥Ke
Ha CD-ROM.

B) MeTroauyeckue ykazaHus:

1. 3noxazoBa, H.I'., WBanoB, /[.A. JlaGopaTOpHBIi MPaKkTUKyM MO JUCHUILIHHAM
«TorumBo u TCV», «Teopus um mnpakTHKa TeuloreHepauuu». Maraurtoropcek: M3a-Bo
MarauTtopck. roc. TexH. yH-1a uM. [.11.Hocoga, 2013. 53 c.

2. CeunukoBa, H.IO. TIpakTukyM 1Mo TE€XHHYECKOW TEPMOJMHAMUKE M TEIUIOTEXHUKE:
npaktikyMm / H.}O. Ceeunukosa, C.B. FOnuna, A.B. I'opoxos; MI'TY. - Maraurtoropck: MI'TY,
2018. - 1 osnekrpon. onrt. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooOBeKT. - TeKcT: 371eKTpOHHBIIA. - CBEJCHUS JJOCTYITHBI TAKKE
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haunmenosanue I10 Ne norosopa Cpoxk neiicTBus TULIEH3UU

7Zip c¢B0001HO pacapocTpansgeMoe 11O 0eCcCpoYHO



https://znanium.com/catalog/product/258657
https://e.lanbook.com/book/115115
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://e.lanbook.com/book/50681
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1123921/1407.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1123921/1407.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true

MS Office 2007 Ne 135 o 17.09.2007 Gecepouno
Professional

MS Windows 7

Professional (st J11-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

Linux Calculate cB00OIHO pacupocTpansemoe [10 0eccpoUHO
FAR Manager cBoOoHO pacrpoctpansemoe [10 OCECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HassaHue xypca

CchUIKa

DnekTpoHHass 0Oa3a mnepuoanmyeckux usgaHuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HarmmonaneHass wHGOPMAIMOHHO-aHAIUTHYECKAsT CHCTEMa — URL_: . . .

- https://elibrary.ru/project_ri
Poccuiickuit nnaexc Hayunoro uutuposanus (PMHLI) 5.a5D
URL:

ITonckosas cucrema Akagemus Google (Google Scholar)

https://scholar.qgoogle.ru/

HNudopmanmronHas cucrema -
nHGOPMAIMOHHBIM Pecypcam

Enunoe okHO Jnoctyma K

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

denepanbHOe TrOCyIapCTBEHHOE OIOMKETHOE — YUPEKICHHE
«DenepanbHbIi MHCTUTYT IPOMBIIUIEHHON COOCTBEHHOCTH»

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

Poccwiickas ['ocynapcTBeHHas 6ubmuoreka. Katanoru

https://www.rsl.ru/ru/4read
ers/catalogues/

DnexTpoHHbIe pecypcsl oubanoreku MI'TY um. .M. Hocoa

http://magtu.ru:8085/marc
web?2/Default.asp

VYHuBepcurerckas nHpopmannonsas cucrema POCCUA

https://uisrussia.msu.ru

MexnyHaponHas ~ HayKOMeTpUueckas  pedepaTuBHas U
MOJIHOTEKCTOBasi 0a3a JaHHBIX HayuHbIXx wu3nanuii «Web of
science»

http://webofscience.com

MexnyHnapoanas pedepaTuBHasi U TOJHOTEKCTOBAsI CIIPaBOYHAs
0a3a JaHHBIX HAYYHBIX H3JAHUH «SCOPUS)

http://scopus.com

MexayHaponHast 0a3a TMOJHOTEKCTOBBIX JKYpHAJIOB Springer
Journals

http://link.springer.com/

MexnyHaponHas KOJJIEKIMS HAYYHBIX  IPOTOKOJIOB
pasaIMYHBIM OTpacisiM 3HaHui Springer Protocols

o

http://www.springerprotoco
Is.com/

MexnyHaponHas 6a3a CIpaBOYHBIX U3JIaHUI IO BCEM OTPaCIISIM
3HaHui SpringerReference

http://www.springer.com/re
ferences

MexayHnaponHass 0a3a Hay4YHBIX MaTepUalioB B  0OO0JIACTH
(bu3nuecKnX HAyK 1 MIDKUHUpHHTa SpringerMaterials

http://materials.springer.co
m/

MesxayHaposHasi peepaTuBHas U MOJTHOTEKCTOBAs CIIpaBOYHAS
0a3a TaHHBIX HAyYHBIX H3naHui «Springer Naturey

https://www.nature.com/sit
eindex

ApxuB Hay4YHBIX KypHAIIOB «HannoHnanbHbII
aMeKTpoHHO-UH(popMarmoHHbI KoHopuym» (HIT HOMKOH)

https://archive.neicon.ru/x
mlui/

9 MaTepHaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springerprotocols.com/
http://www.springer.com/references
http://www.springer.com/references
http://materials.springer.com/
http://materials.springer.com/
https://www.nature.com/siteindex
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
https://archive.neicon.ru/xmlui/

VY4eOHble ayTUTOPUU JJIS IPOBEACHUS 3aHATUN JIGKLIMOHHOTO THMA. MylnbTUMeIUIHbIE
CpeCTBa XpaHEHUs], IIepelaul U IPeACTaBICHUs HH(OPMALIHUH.

VY4eOHble ayauTOpPUM JUISI TPOBEACHMSI MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAlMH, TEKYIIET0 KOHTPOJISA U MPOMEKYTOYHOU aTTecrannu. Jlocka,
MeIl.

VY4yeOHble ayIUTOpPHM, IOMEIIEHUS ISl CaMOCTOATENbHOM padoThl 0OydaroUIMXcs.
[Tepconanbubie KoMiboTepbl ¢ akeroMm MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[Tomemenne Ui  XpaHeHUsT W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTrO
obopynoBanus. Cremnaxu, cefidsl 1 XpaHeHUs: yueOHoro ooopynoBanus. MIHCTpyMeHTHI A
pPEMOHTA JIabOPaTOPHOTO 000PYJOBAHHUS.



OHGHO‘IHI)Ie Cp€acTBa ajid NpOBEACHUA HpOMe)KYTOqHOﬁ aTrrecranuuu

TecTbl I cAaMONIPOBEPKHU

ITpunoxxenue 1

Peittunr
CJIOXHOCTH
OtmeTKa 0
BOIIPOCOB
TexkcT Bompoca Bapuantb oTBETOB BEIOOpE .
(1-nerkuii,
JTAJIOHA .
2-cpenHuid,
3-CIIOXKHBIN)
KJTaccuuKaIus mo
MPOUCXOXKJICHHIO U arPeraTHOMY OranoH
COCTOSTHUIO
XUMHUYECKUH COCTaB OtanoH
K 001eli XapakTepuCTHKE | TemmoTa cropaHus Dranon 2
TOTTABA OTHOCATCA. KO3 UITMEHT pacxo/ia BO3IyXa Ipu
CKMTaHUHU
KOJIMYECTBO HEOOXOAUMOTO LISl
TOPCHHMSI BO3/[yXa M BBIXOJI
MPOJTYKTOB CTOPAHUS
. yIIepO U KUCIOPOJT
Baxueilie xummuieckue
3JIEMEHTHI TOILIMBA YTIIEPOJ ¥ BOZIOPOAL Otanon .
OpPraHHYECcKOro KHCJIOPOJI ¥ BOJOPOT
MPOUCXOMKICHHS:
yIIIepoJ U a30T
AlL,O; DTaaoH
B . SiO, Dranon
COCTaB HETOPIOYCH
P CaO OTaJIoH
MHHEpaIbHONU YacTH co 1
TOIUIMBA - 30JIbI BXOST 2
SO,
N,
OpraHuyecKas
Kaxast cepa, conepxamascst | yoqeannas
B TOTUIMBE, HE YYACTBYET B 2
9 cyab(arHas OrtaioH
ropeHun?
OpraHMyecKas ¥ KojaueaaHHas
JUTSL TBEPJIOTO TOILIHBA OrajoH
JUTSI JKUJKOTO TOTLITHBA OrajoH
XUMUYECKHI aHAIIN3 JUTSI Ta3000pa3HOTO TOTUIMBA
TOIUIMBA TI0 DJIEMEHTHOMY HCKYCCTBEHHOTO TPOUCXOXKICHUS 3
COCTaBy HPUMCHAIOT JUTSI Ta3000pa3HOTO TOTUIMBA
€CTECTBEHHOT'O MPOMCXOMKICHHUS
JUTSL CMECH Ta3000pa3HBIX TOILTUB
TUTPOCKOITNYECKas
BHEIIIHSIS, yIepIKUBaeMast Sranon
Kaxkas ‘IaCTbU BIIarH, MeXAHMYECKH
CoJiepIKaIielics B TOIUIHBE, 2
TepseTcs MpH cymIke? XUMHAYECKH CBSI3aHHAS
TUTPOCKOITUYECKAst U XUMUICCKU
CBsI3aHHas
Kakas teriora cropanust
BEICIIIAsI TETIOTA CTOPAHUS
TOIUIMBA COOTBETCTBYET 2
ACUCTBUTCIIEHOMY HU3IIAs TETUIOTA CTOPaHHUS OrtayoH




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

MIPU CKUTAHUU C HEIOCTATKOM
BO3yXa

mpu 000TaIeHUH TYThS
KUCIJIOPOJIOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JpeBECHHA
B xakoM Buze TBEPAOTrO
TOIUIMBA COJIEPHKAHUE Topdh
8 | yrmepona B coctaBe Oypble yrim
OpraHnIECKOM MacChl KaMEHHBIC yTIIH DTajaoH
MOeT gocturath 80-96%7?
TOPIOYNE CIIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIN (KOJIOIIHUKOBBIN) ra3 OtajioH
TOIUIUBY C TEIIIOTON KOKCOBBIIf Ta3
cropaums 3,5-4,0 MIbK/Ms KOKCOJIOMEHHAS CMECh
Q | COOTBETCTBYET NPUMEPHBIH | MPHPOAHBIiL ra3
cocras: 9-14% CO , ; CMECh JIOMEHHOT'O U IIPUPOHOIO
2
25-30% CO; 57-58% N, ; ra3os
CMeECh KOKCOBOI'O U IIPUPOIHOIO
ocransHoe -CH , m H , . PP
ra3oB
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajnoH
YCIIOBHOT'O TOTLIIMBA: 29,3 KKaJI/Kr
35,5 MIx/xr
WuTepBan 3naueHuit 0,55-0,65
«ITUPOMETPUIECKOTO 0,65-0,85 OtaloH
ko3 dumeHTay st 0,85-0,95
11 | OPHEHTHPOBOUHOTO 0,95-1,05
OHIV)e)leneHm{ 5 0,35-0,45
JIEUCTBUTEIBLHOM
TEMIIEpPaTyphl B M€Yax U 0,45-0,55
TOIKAX:
TEIJIOBOM HArpy3Kou mneuu
Haubomnblee KoaIu4ecTBo TEIIOBON MOIIIHOCTBIO YN OTanon
TEIIOTHI, KOTOPOE TeYb
TEIIOBBIM PEKUMOM YU
1p | MOXeT HOpMaNbHO (6e3
He0Kora TOIUIMBA B KO3 UITUEHTOM HCITOJIE30BAHUS
pabodemM MpPOCTPaHCTBE) Tera
YCBOHTB, Ha3HIBACTCA. K03 QUINEHTOM TTOJIE3HOTO
JIeHCTBUSA
WHTEHCHBHOCTH Pa0OTHI IEUN DTaaoH
MHTEHCUBHOCTH TEIUIOBBIIEIIEHNS B
VnenbHas Heun
MIPOU3BOIUTEILHOCTD =
13 pOU3BOUTE oc 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
Te4H) XapaKTEPU3yeT: % BBIXO/1a TOAHOTO MPOIYKTa
pa3Mepsl paboyero MpoCTPaHCTBA
arperara
BCE XMMHUYCCKHUE PEaKIIUH, HITYIITHE C
[IOJIO)KUTENHHBIM TEILIOBBIM
UTO YyIUTHIBACTCS B CTATHE
s dexTomMm
«TETUTOTa IK30TCPMHUICCKIX
P eaKIMiDy TPHXOTHOI BCE XMMHYCCKHUE PEAKIIUU, HITYIITHE C
YACTH TEIIOBOro Gamanca [IOJIO)KUTEIHHBIM TEILIOBLIM Sranom

TETIOTEXHUIECKHX
arperaros?

3¢ (hexToM, KpOME PeaKIHii TOPeHUs
TOTUINBA.

TCIUIOTA, BBIACIIACMAs IpHU rOpCHUU




TOILTTMBA

TCIIJIOTA, BHOCHMAA UCXOAHBIMHA
TEXHOJIOT'MYCCKUMHN MaTCpuajlaMu

TCIUIOTAa, BHOCUMAs HAarp€TbiIMun
BO3AYXOM M TOIIJIMBOM

YU IMOCTOSAHHOT O HCﬁCTBHﬂ,

TeMIIepaTypa B KOTOPbIX HE OtasoH
MEHSETCS 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 Pabovero NpocTpaHCTBA
MEeYH ¢ MAKCUMAJIbHOU
TEeMIIEpaTypol IPpU BXOJI€ 3ar0TOBOK
B pabouee MpoCTPaHCTBO
K03(ppULIEeHTOM TIOIE3HOTO
bun OTaJloH
TETJIONCTIONB30BaHus (K.II.T.)
K03(ppULIHEeHTOM TOIE3HOTO
KauecTBo paboThI nieun, ee V(b(b 5
nercTBHs (K.I1.1.)
COBEpIIIEHCTBO KaK
16 KOJMYECTBOM TEIUIOTHI, KOTOPOE
TEIUIOBOT'O arperara
XapaKTepu3yeTcs: TOAAIOT B HICHb
' (MJTx/)
yIENbHBIM PAaCcX0I0M TOIUINBA
(T.y.T./T TIPOIYKIINM)
0
K orneynopssiM oTHOCAT 1580 °C OrainoH
MaTepHalbl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTopbIX HE HIKE (110 5
CTaHAapTaM H 1680 °C
TEPMHHOJIOTUH Poccun): 1880 °C
OTHEYHOPHBIE
Vs/ie1us ¢ OrHEYNOPHOCTHIO BBICOKOOTHEYIIOPHBIE OtanoH
18 | 1770-2000 °C otHocsITCS K _
BUY: BbICIIIEH OTHEYIOPHOCTH
TEIUION30JIALIUOHHBIE
[TaMOTHBIE
B KaKuX OrHeymnopax B JINHACOBBIE OrajnoH
19 | kauecTBE OCHOBBI BBICOKOTJIMHO3EMHUCTBIE
npeobnamaer SiO,? IIUPKOHHEBHIE
¢dopcreputoBble
KHCIIBIE
20 B kakux orneymnopax OCHOBHBIE OtajioH
ocHoBoi sBisiercst  MgO? | BcmomoraTenbHbIe
HEUTpaIbHbIE
Kaxue u3 npuBeaeHHBIX MATHCSUTOBBIC
91 | OTHEYTIOPOB HMEIOT ANHACOBLIC
MEHBIINI K03(l)(1)I/ILlI/IeHT IMEHOIIIAMOTHEBIE OTanon
l')
TEIJIONPOBOTHOCTH IAMOTHEIC
Kakwue orneymnopsl [IaMOTHBIC
oo | BBUICPKHBAIOT MEHbIIIEE JIMHACOBBIE OtajnoH
KOJINYECTBO TEIIOCMEH MATHC3UTOBBIC

(TepmoymapoBs)?

BBICOKOI'NTMHO3EMHUCTBIC




yBEJIMYCHHE TNIOTHOCTH HAOUBKHU
BaThI, acOecTa u Jp.

YBIIQKHEHHE TTOPUCTHIX
TEITON30JIATOPOB

NPUMEHCHUE TeTIOM30JISA N

DaxTopHl, YIyqIIAOLIe

KaueCTBO TEIUIOM3O0JISLIHN - DtanoH
23 9 00JIbIIIeH TOPHUCTOCTH 1
nevei, TOMoK,
NPUMEHECHUE TETIOM30JISLIHN
MaponpOBOJIOB -
OOoJIBIIICH TNIOTHOCTH
HpHMEHCHHUE
BAaKyyMHO-MHOT'OCJIOIHOU Orajnon
TETIOM30JIS LN
K kakoif FpyIie OTHOCATCS 0e3 NpeIBapUTEIEHOIO CMEIICHUSI DTanoH
HOPMAaJIH30BaHHbIe TOpeaky | INIOCKOIUIAMCHHBIC
24 | tuma «tpy0ba B TpyOe» KOPOTKOIIJIAMEHHbIE 2
KOHCTpYKUUH C TIpeJIBapUTENBHBIM CMEUICHUEM
l’)
CranbnpoexTal WHKEKI[MOHHBIC
VKakKuTe IPaBUIbHYIO COz, HO, N
HOCIIEI0BATEIBHOCTh N,, H,0, CO,
yOBbIBaHMsI KOHIIEHTPAIIUU
25 | KOMIOHEHTOB MPOTYKTOB Ny CO,, H0 Orajion 3

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

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

Kaxkwue cranu oOmamaror MaJOoyTJICPOANCTBIC

MeHbIIUM Koo dunuenrom | CPCAHCYTIICPONUCTRIC
26 | TEIIOMPOBOHOCTH H BbICOKOYIJICPOAUCTBIC 1
TpeOyIoT 0oJiee MEIUICHHOTO | HU3KOJICTMPOBAHHBIC

Harpesa’? BBICOKOJIETUPOBAaHHbBIE OtajioH
M3MEHEHUS HAalIPaBJICHUS IOTOKA OtayioH
M3MEHEHHS] CEUCHHS] KaHaa OtasioH
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
POXOXKIICHUE U TUTIOCK
TpyOam u karamam? POXOKACHHIC 9EPE3 IIOCKYIO DTanou

pELIETKY WITH JPOCCENbHYIO MIali0y
IIEpPOXOBATOCTh CTEH TPYO, KaHAJIOB

IlepeyeHb BOIIPOCOB JIJIA CAMOCTOATEIHHOM PA0OTHI
Tema 1.1

1. Ha3znaueHnue u KinaccupuKaIys MeTaJUTyprHiecKuX rnevei.

2. Haznauenue u o011ast cxema NpOMBIIIJIEHHON TeUH.

Tema 1.2

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

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

3. HarpeB »JeKTpOCONPOTHUBICHUEM M DJIEKTpOHHONIy4YeBOH. HasHauenue, oOmactu
3 PeKTUBHOTO MPUMECHECHHS.

Tema 1.3

1. Buasl ToIIMBa U UX COCTaB. Y CIIOBHOE TOILIUBO.

2. OCHOBHBIE€ XapaKTEPUCTHUKHU TOIIIMBA.

3. YcrpoiicTBa A1 CKUTaHUS TOTUIMBA.

4. ConepxaHue U MOCIEI0BATEIbHOCTh PACYETOB TOPEHUS TOTIIIMBA.




Tema 2.1

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MEYHBIX Ta30B.

2. CocTaBjieHHe W aHAJIM3 TEIIOBBIX OaJlaHCOB I€Uel, OCHOBHBIC TEIUIOTEXHUYECKHE
MoKa3areny paboThI MEYeH U MyTH YHEPrOCOSPEIKEHUSI.

Tema 2.2

1. CBOOOIHBIE ¥ YaCTUYHO OT'PAHMYCHHBIC CTPYHHBIC TCUCHHUS.
2. OrpaHn4yeHHbIE CTPYHHBIE T€UEHUS. VIHXKEKTOP U 2KEKTOP.
3. Bugsl 1BMKEHNA Ta30B B [Ieyax.

4. Tlotepu 3HEprUU MPHU ABUKEHUU T'a30B.

Tema 3.1

1. Marepuainsl, IpUMEHsIEMBIE B II€YaX.

2. OCHOBHBIE JIEMEHTHI KOHCTPYKLIUN MTEYEH.

3. OCHOBHBbIE TUIIbI [JIABUJIbHBIX, HATPEBATEIbHBIX U TEPMUUECKUX MEUECH.
4. OrHeynopHble MaTepHalbl, X OCHOBHBIE CBOMCTBA.

5. Tenaou30JIALMOHHBIE MAaTEPHUAIIbI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJOTMHM HarpeBa MeTayia. THUIOBBIE PEKHUMBI HarpeBa «TOHKHX» U
«MAaCCHUBHBIX» 3aTOTOBOK.

2. OcoOeHHOCTH HarpeBa KaueCTBEHHBIX CTAJICH.

3. OCHOBBI pacueTa HarpeBa «TOHKHX» U «MACCUBHBIX» 3aTOTOBOK.

4. BnusitHue ycrnoBUd OXJIaXACHHUS METalJIa Ha €ro CBOMCTBA.

5. Bunsr Opaka npu HarpeBe MeTasuia U yTH CHIDKEHUS MTOTeph MeTalla.

6. KoaputmeHTt TenaonpoBOAHOCTH CTale U (PaKTOPHI, BIUSIOIINE HA HETO.

Tema 3.3

1. Wcnonp3oBaHWE BTOPUYHBIX JHEPropecypcoB. THUIBI TEMIOOOMEHHHKOB, WX
HAa3HAUYCHHE | CPABHUTEIbHASI OLICHKA.

2. OcHOBBl TeOpUHM TOAOOMSI WM  MOAETUPOBAHUS  TEIUIOTEXHUYECKUX U
TETJIOPHEPTETUIECKUX TMPOIECCOB U 000PYIOBAHUS.

3. OuyncrKa ALIMOBEIX T'a30B.

Tema 3.4
1. Knaccudukanys npoMBIIUIEHHBIX MTEYeH.
2. BciomoratenbHOe 000pyioOBaHUE TIeUeH.



ITpunoxxenune 2

a) [Inanupyembie pe3yabTaThl 00yUeHHUs U OLIEHOYHBIE CPEICTBA I IPOBEICHUSI IPOMEKYTOUYHOM aTTECTALIUU:

CTpykTy
PHBbII
3J1€MeHT
KOMIIeTe
HIOMH

Ilnanupyemble pe3yJbTaThl 00y4eHHUsI

OueHoYHbBIE CPeICTBA

OIIK-4 rOTOBHOCTBIO COUETATh TEOPHIO M IIPAKTHUKY IS PEIICHUS] HH)KEHEPHBIX 3a/1a4

- OCHOBHBIC OTIPECACIICHUS U ITIOHATHA 0a30BLIX 3HAHUI
B obmacTu €CTCCTBCHHOHAYYHBIX JUCHUITINH,

- (byHI[aMCHTaJ'H)HI)Ie OCHOBBI €CTECTBECHHOHAYYHBIX
AUCHUININH, OCHOBHBIC METOJbI pPCHICHUA TUIIOBBIX
3a4a4 1Mo U3BCCTHBLIM aJITOpUTMaM U MpaBUIaM;

CHHCOK KOHTPOJIBHBIX BOIIPOCOB:

1. Buapl TominBa 1 UX cocTaB. Y CJIOBHOE TOILIHUBO.

2. OCHOBHBIE XapaKTEPUCTHKH TOILTUBA.

3. YcrpoicTBa AJsl CKUTaHMSI TOTUIUBA.

4. ConeprkaHue ¥ MOCJIe0BATEILHOCTh PACUETOB TOPEHUs TOILIMBA.

5. HarpeB ayrogoii u mnasmenssiii. HazHauenue, o6nact 3(peKTUBHOTO NPUMEHEHHSI.
6. HarpeB nanykunonsslii. Haznauenue, obnactu 3h(heKTHBHOTO IpUMEHEHUsI

7. HarpeB »sIeKTPOCONPOTHBICHHEM U JIIEKTpOHHONy4YeBOi. HasHaueHwue,
MPUMEHEHHUS

obsactu  3PPEKTUBHOTO

3HaTh
- OCHOBHBIE 3aKOHOMEPHOCTH TPOIIecCOB MaccomepeHoca | 8. OCHOBHBIC 3aKOHOMEPHOCTH MEXaHHUKH TIEYHBIX T'a30B.
MIPUMEHHUTEIBHO K TEXHOJIOTHIECKUM IIPOIIECCaM, 9. CBoOOIHBIC U YaCTUYHO OTPaHHYCHHBIC CTPYHHBIC TCUCHHS.
arperataM u obopynoBaHuio nepepadorku (oboramenus) | 10. OrpanudeHHbIe CTpYiHbBIC TedeHU. HXEKTOp 1 9KEKTOp.
MHHEPAIILHOTO CBHIPHsI, MPOU3BOJCTBa 00padOTKH YepHbIX | 11. Buapl MBIKEeHNUS ra30B B IeYax.
M LBETHBIX METAJLIOB. 12. TToTepu sHEPTHUM MPH TBUKCHUH T'a30B.
13. KoappunueHT TErIonpoBOHOCTH cTaiel ¥ (paKTOPHI, BIMSIONINE Ha HETO.
14. BriusHue yciaoBuil OXJIaKICHHUS MeTaJlsla Ha ero CBOICTBa.
15. OCHOBBI TEOpUHU TOAOOMS U MOJCIUPOBAHMS TEIUIOTEXHUYECKUX M TEIUIOIHEPTETHYCCKHUX IPOIIECCOB U
000pyIOBaHMUS.
00BACHATH TUIIMYHBIE MOJIEIIN 3aa4 B 00JIaCTH Tpumepsi sana:
. i IMpumep 1. OnpexpenuTh TemrepaTypy B LEHTpE cisi0a M3 MallOyIJIEPOJUCTON cTanu ToimuuHOH 0=0.3M,
METAJUTYPIHYCCKON TEIIIOTEX HUKH; % _ 0 _ 0
0BCYKIATH CHOCOBH Hb(EKTHBHOrO pelenHs mpodiem HArpeBaeMoro B METOAMYECKON 30HE MEYM C MIATarmM HojAoM ¢ t,, = 0°C mo t,, = 600°C, ecmu
Y pert P ’ | TeMmepaTypa MpOAyKTOB cropanus B 30He meun memsiercst ot 800°C g0 1300°C B komme 3ombl. Cpemuuii
BO3HHUKAIOIIKX B X0J1¢ PO(PECCHOHATBHOM 2
YMmerh ESTEBHOCTIL: ko3 dunueHT TemwtooTraun npusaTh 100 Br/Mm*-K
’ [Ipumep 2. Paccunrarh pekymepaTop IS IOJOIPEeBa BO3AyXa I CICAYIOIIHX YCIIOBHI: TeMIleparypa
- pacro3HaBaTh Y3PPEKTHBHOE PEIICHHUE OT PHMEp PEKYIIEPATOp 1t i A Op Ayxa A ALYIOTHX Y P }(’)p
BO3/IyXa Ha BXOJie — BEIX0oze pekymeparopa: 0-450°C, remnepaTypa npiMa Ha BXoJie B pekymepatop - 1050°C,
He3QPEKTHBHOTO, IPU PEIICHUH 33724 CJI0KHOTO _ 3 _ 3
TOIIOOGMEHA B pAGOUEM IPOCTDAHCTES UM pacxoj ra3a Ha oToIvieHHe neun B=5.46 M°/c, xommdyecTBO JpIMa Ha BXojae B pekymnepatop V= 34.9 m°/c.
P poctp ’ CoctaB npIMOBBIX ra3oB: N,=72%, CO,=11%, H, O =17%
Braners | MIPAKTUICCKHUMHU HABBIKAMH HCIIOIb30BaHUs 3JeMeHTOB | [IprMep KOMIUIEKCHOH 3a/1a4u 10 BapHaHTaM:

IMPOCKTHUPOBAHUA

TennoBoill pacueT KOKCOra30BOM BarpaHKu




CTpykry
PpHbII
3J1eMeHT
KOMIIeTe
HIMH

IInannpyemsle pe3yJbTaThbl 00y4eHUsI

OuneHouHbIe CpeACTBa

- HaBBIKAMHU M METOJIMKaMH 0000IIEH s pe3yIbTaTOB
MIPOCKTUPOBAHUS

- crroco0aMy COBEPIICHCTBOBAHUS MPO(ECCHOHATBHBIX
3HAHUW U YMEHUU npoexTnpoBanus IIyTEM HCIIOIb30BAHUS
BO3MOJKHOCTEH WHPOPMALTMOHHON CPEIbI.

COCTaB MECTAJJIOINUXTHI < !i o E COCTaB HpI/IpO[[HOI‘O ra
o | ) =
e g2l 8 ) C
Bapua . | ca g2 lg2l 5| 2|cH Cs 11Ca | Gs
HT Si| Mn | S P Cr | Ni Fe| 8 | 28| Bl 2 2 |'H ||H; | Hy
0] S | S 8| 2| 5| « |H
(D) [5) o o, 8 0 2
= ~ SR N= 6
1. 1 [1 0.00[0006 [1 [3 |10 1 |98 0. |[o. Jo.
5 1 |4 4 ||1 |1
2.. 3 |2 0.00 [ 0006 |2 [4 |11 1 |97 0. [lo. |o.
5 o 3 3 (3 3 (2 |2
3. 4 |3 0.00 0006 |3 |5 |12 S 2 1 | 96. 0. [lo. | -
5 g S 5 |8 5 |3
4. 2 |4 0.01]0006 |4 [6 |13 e 1 | 95. 0. [lo. |o.
g 717 4 ||1 |1
5. 1 |45 [001]0006 [1 [3 |14 e 1 | 98. 0. [lo. |o.
=19 |2 3 |2 |2
6. 3 |1 |oor|oo06 [2 [4 [15 | S 21 |98 o. [lo. | -
S S11 |4 5 |13
7. 4 12 0.01]0007 [3 [5 |16 =t 2l1 [o7. 0. [[o. To.
2|y = |3 |3 4 |1 |1
8. 2 |3 0010007 [4 |6 |17 S 21 |9 0. [[o. To.
5| S Zl5 |8 3 2 |2
0. 1 |4 0010007 [1 [3 [18 | & 21 |95 0. [lo. | -
El7 |7 5 |3
10. 3 |45 [001]0007 [2 [4 |19 g 1 |98 0. [[o. To.
5 B 9 |2 4 |1 |1
11. 4 11 0010007 [3 [5 |20 1 |98 0. [[o. To.
5 1 |4 3 12 |2
12. 2 |2 0010007 [4 |6 |10 &) 1 |97 0. |[o.
5 = 3 |3 5 |3
13. 1 [3 001001 [1 [3 |11 3 1 |96. 0. [[o. To.
5 5 |8 4 (1 |1
14, 3 |4 001]001 [2 |4 |12 < 1 | 95. 0. [Jo. |o.




CTpykry
PpHbII
3J1eMeHT
KOMIIeTe
HIMH

IInannpyemsle pe3yJbTaThbl 00y4eHUsI

OuneHouHbIe CpeACTBa

5
15. 1 0.00 | 0.006 |3 |3 |13
5
16. 2 0.00 | 0.006 |4 |4 |14
5
17. 3 0.00 |0.006 |1 |5 |15
5 O
18. 4 0.01 0007 |2 |6 |16 S
S
rp)
19. 45 |0.01]0.007 |3 |3 |17 -
20. 1 0.01|0.007 |4 |4 |18
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6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOW AaTTeCTallud, TIOKa3aTeld M KPUTEPHH
OLICHUBAHMUSL:

[IpomexxyTouHasi arrecTanus IO JUCHHUIUIMHE «MeTalTyprudeckas TEIIOTEXHHUKa
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIUMUCS
3HaHUH, W TPAKTHYECKHE 3aJlaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIQJICHUH, IPOBOAUTCSA B (hopMe 3ayeTa.

3ayer 1o JaHHOU TUCIMIUIMHE TMPOBOJUTCS B YCTHOH GopMme.

[Tokazarenu u KpUTEpUU OLICHUBAHUS 3a4YeTa:

® Ha OLEHKY «3aYT€HO» — 00Y4JaIOUIMiACs TOJKEH MOKa3aTh YPOBEHb 3HAHUN HE TOJBKO
Ha yYpOBHE BOCIPOU3BEACHUSI U OOBSICHEHHS MH(OpPMALMM, HO M HHTEJUIEKTYalIbHbIC HABBIKU
pemieHuss TpoOJaeM W 3a/ad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K IMpoOieMaM, OLEHKH U
BBIHECEHUS KPUTHUECKUX CYKAeHHH. Tak e JOmKHO OBITh MPEeACTaBIeHO TBOPUYECKOE 3a/1aHUE, B
KOTOPOM OTPa)KEHBI MPOOJIEMBI, KACAIOIIMECS BCEX ACHEKTOB 3aIUTHl OKPYXKAIOIMIEH CpPelbl OT
BBIOPOCOB/COPOCOB OOBEKTOB YHEPTETUKH.

® Ha OICHKY «HE 3a4T€HO» — OOydYaloUIMiics HE MOXKET MOKa3aTh 3HAHUS HAa YPOBHE
BOCIIPOM3BEICHHUS U OOBSICHEHNSI MHPOPMALIUY, HE MOYKET ITOKa3aTh MHTEIUIEKTyalbHbIC HABBIKU
pelIeHus MPOCTHIX 3a7au.



