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JIner akTyanu3anun padodeil nporpaMmel

PaGouas IporpamMma repecMoTpena, 06CyxK/IeHa i 0f00peHa [l peausalii B 2020 - 2021
yueGHOM rojty Ha 3aceanuy Kadenpsl TernoTeXHugLKuX 1 ?premqecmx CHCTEM
0

r. Ne 1
E.B. AranuToB

TTpotokon ot 1 cepfrsiopsa 20

PaGouast mporpaMma IiepecMoTpeHa, 00CyxkIeHa 1 01106&1{5\ Juist peaymsanmu B 2021 - 2022
yueGHOM rojy Ha 3acejannH kabenps TEIIOTEXHUIECKHX H SHEPTETHHECKHX CHCTEM

ITporokox oT ___ 200 p Now
3as. kadenpoi E.B. AranuToB

PaGouast mporpamMma [epecMOTpera, 00CyK/IeHa 1 onobpena st peanusanuy B 2022 - 2023
yueGHOM rozy Ha 3acefanuy Kapenper TEmIoTeXHUIECKUX i SHEPreTHICCKUX CHCTCM

[Tporokon ot ___ 2000 No-
3as. kadenpoii E.B. AranutoB

PaGouas mporpaMma IepecMoTpeHa, 00CyxK/eHa 1 ono6pena st peanusanun B 2023 - 2024
yueGHOM rojty Ha 3acefanny Kapeapsl TEmIoTeXHUUECKUX 1 SHEPTeTHICCKUX CHCTEM

[TpoTokoa OT ___ 200 ST No
3aB. kadenpoi E.B. AranuroB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Henpro ocBOEHUS TUCIUILTUHBI «MeTauypruyeckast TeII0TEXHUKAY SIBISETCS:

Pa3BUTHE Y CTYJEHTOB YCTONYMBBIX HABBHIKOB MPUMEHEHHUS (DYHIAMEHTAIBHBIX 3aKOHOB
TEIJI000MEHa M MEXaHUKU Ta30B, COBPEMEHHOM TEOPUU TOPEHHS U PAlMOHAIBHOTO CHKUTAHUS
TOILINBA;

(hOpMHUPOBAHKE y CTYACHTOB YMEHUS YTEHUS CXEM, YEPTEKEH KOHCTPYKIIUI U DIEMEHTOB
BBICOKOTEMIIEPATyPHBIX METAIUTYPTUYECKHUX TIEYEH U YCTPONCTB;

M3YYCHHE CBOWCTB M TPEOOBAHUU MPEABSBISICMBIX K MaTepuaiaM, IPUMEHSIEMbIM TIPH
COOPYXEHHHU TEeYUECH;

(hopMUpOBaHHE Yy CTYJECHTOB Ha OCHOBE PAIIMOHAIBHON TEXHOJIOTMH HATPEeBa METaJlIa,
YMEHUH TETUIOBBIX PacueTOB;

NMPruoOPeTeHNnEe HABBIKOB TEIUIOBBIX PAacdyeToOB Tieuei, ropenok, (OPCYHOK U TOPECHHUS
ra3zo00pa3Horo, KHJIKOTO U TBEPIOTO TOILIMBA.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuuuimaa MeTajuryprudeckasl TEIUIOTEXHHKAa BXOAWT B 0a30BYI0 4acTh y4eOHOTO
11aHa 00pa30BaTesIbHON MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

OCHOBBI METAJLITYpPrU4YE€CKOI0 IPOU3BOICTBA

Tennodusuka

Pusuka

Xumus

Maremaruka

3HaHus (YMEHUS, BaJIeHUs), MOTYYeHHbIE IPU U3yYEHUHU JAaHHON JUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

Koppo3us u 3amura metanios

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPIUH

[TonroToBka K 3aluTe U 3aIIKTa BBITYCKHON KBAIM(UKATMOHHON paboThI

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IJIAHUPYEMBbIE Pe3yabTAThl 00yUeHHu sl

B pesynbrare oCcBOCHHS MUCHUIUTMHBI (MOAyJs) «MeTanmypruueckas TEMI0TeXHUKA
oOyyJaronuiics 10mHKeH 00J1a1aTh CISYIOIIMMU KOMIIETEHITUSIMHU:

CTPYKTYpPHbIN MnaHMpyemble pesyabTaTbl 0byyeHun
OIIK-4 TOTOBHOCTBIO COUETATh TEOPHUIO U MPAKTUKY JJIs PELICHHS NHKEHEPHBIX 3a7a4
3HaTh - OCHOBHBIE OTIPE/ICIICHUS ¥ TIOHATHSI 0a30BBIX 3HAHWUH B 00JIaCTH

€CTeCTBEHHOHAYYHbIX JUCIUILINH;

- (hyHIIaMeHTaIbHBIE OCHOBBI €CTECTBEHHOHAYYHBIX JUCIUIUINH, OCHOBHBIC
METO/IbI PEIIeHUs TUIIOBBIX 33]1a4 IO U3BECTHBIM aJITOPUTMaM U MpaBUIIaM;
- OCHOBHBIE 3aKOHOMEPHOCTH IPOIIECCOB MacCONEPEHOca MPUMEHHUTENBHO K
TEXHOJIOTUYECKUM TIpolIeccaM, arperaraMm U 000py1oBaHHIO epepaboTKH
(oboraiieHus) MUHEPaIbHOTO ChIPbS, TIPOU3BOCTBA 00PAOOTKH YEPHBIX U
LBETHBIX METAJUIOB.




VYmMmern

- OGT:SICHHTB TUIIXMYHbBIC MOACIIM 3a4a4 B OGHaCTI/I MeTaJIJIypI‘I/I‘-ICCKOI\/II
TEIUIOTEXHHUKH;

- 00cyk/1aTh criocoObl 23PGEKTUBHOTO PEIIeHHs MPoOIeM, BOSHHKAIOIINX B
Xo0J1e MpoecCuoHaABHON IeSITEIbHOCTH;

- pacrio3HaBathb 3QPEKTUBHOE pelIeHue OT HeAPHEKTUBHOTO, TP PEIICHUH
3a/1a4 CJI0)KHOTO TeIJIO0OMEHa B paboueM HPOCTPAHCTBE ITEYH.

Bnanets

- IPAaKTUYECKUMU HABBIKAMHU HCIIOJIb30BAHUS YIEMEHTOB IIPOCKTUPOBAHUS;
- HaBBIKAMU U METOJIMKaMH 0000IIECHHS Pe3yIbTaTOB IPOSKTUPOBAHMS;

- crioco0aMy COBEPLIEHCTBOBAHUS IPOPECCHOHATIBHBIX 3HAHUHM U yMEHHH
MPOEKTUPOBAHUS ITyTEM HCIIOIB30BaHUS BO3MOXKHOCTEH HH(OPMAIIMOHHOMN
Cpelpbl.




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyT0eMKOCTh AUCIHMILIUHBI COCTaBiseT 5 3aueTHbIX eauHuin 180 akan. gacoB, B TOM
YHClIe:
— KOHTaKTHas pabora — 73,5 akaj. 4acoB:
— ayauTopHas — 68 akaj. 4acos;
— BHEAyJIUTOPHAs — 5,5 aKaJl. 4acoB
— camocrosTenpHas padorta — 70,8 akaz. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas S s
o | wouraxrHas pabora E = ®dopma TeKyIero
=
5 B aKajl. yacax 5] Bux KOHTPOJISL
Pasnen/ Tema 3 (B axan ) £ . P Kon
g 3 ©| caMOCTOsTENpHOI | ycreBaeMOCTH U
JACIATUTAHBL P = . | kommereHIMH
O g £ paboThI IPOMEXXYTOYHOH
nab. | mpakT. | S &
Tek. Z'Q aTTeCcTallu
3aH. 3aH. | QO &
1. Merautyprudeckue ey,
TEIUIOTeHepanus B nevax,
OCHOBBI TEOPHH TOPEHHUSL.
IIpopaboTka
1.1 Benenue. Haznauenue Pop
TEIJIOBBIX ~ MPOLIECCOB | JICKIMOHHOTO Hamrame
por 4 7 | marepuana (Tema KOHCIIEKTOB OIIK-4
arperaroB. OOmas cxema .
N 1.1, [Ipunoxxenue TIEKITUH
METaJUTYPTHUECKOH MeYH. 1)
[IpopaboTka
pop Hanmuuue
JICKIIMOHHOTO
KOHCIIEKTOB
Marepuana; .
JIEKLHit; crava
1.2 TemmoreHepauus B MOJATrOTOBKA oTdeTa IO
neyax. Buael  SHepruw, 4 2 221 7 oTyera K . OIIK-4
M . nabopaTopHOH
UCIIOJIb3YEMOIi B Ieuax nabopatopHoi
pabote; cnaya
5 paboTe; peleHne
MIPaKTHIECKUX
3ama4 (Tema 1.2,
3ama4
IIpunoxenne 1)
[IpopaboTka
pop Hanuuue
JICKIIMOHHOTO
KOHCIIEKTOB
1.3 OCHOBBI Teopun MaTepHana; N
. JIeKLHit; crava
TOpEHHUs, YCTPOWCTBA IS MOJIrOTOBKA oTueTa 110
COKUTAHUS TOIIINBA, 4 8/41 4 6 oTYeTa K N OIIK-4
. nabopaTopHOH
YTUITA3AIAS TEIUIOTHI nabopatopHoi
pabote; cnaya
MPOJIYKTOB CTOPAHHUS paboTe; peleHne
MIPaKTHYECKUX
3amau (Tema 1.3,
3ama4
IIpunoxenne 1)
Wroro no pazaeny 12 | 10/4U | 6/21 | 20
2. BuemHuii M BHYTpEHHHUH
TEII000MeH
[TpopaboTka
pop Hanuuue
JIEKIUOHHOTO
KOHCIIEKTOB
N MaTepHana; .
21 BremHuit u JIeKLUiT; cnava
BHYTPEHHUI TEIIOOOMEH B [OATOTOBKA oTueTa 1o
yIp 52| 2 2 5 oTueTa K y OTTK-4
pabouem MPOCTPAHCTBE . nabopaTopHON
o nabopaTtopHoOH
neyeit pabote; cnaya
paborte; perieHue
MIPaKTHYECKUX
3amad (Tema 2.1,
3a71a4
IIpunoxenne 1)




[TpopaboTka

Hamnune
JIEKIIUOHHOTO
KOHCIICKTOB
Marepuana; .
2.2 JIBrKeHHE KHIKOCTH U JIEKIIKH; caada
ra3oB B TEXHOJOTHYECKUX floaroToBia oTdYeTa Mo
N 4 221 | 221 5 oT4yeTa K . OIlK-4
arperaTtax YepHOH u . nabopaTopHOH
N nabopaTopHO’
[[BETHO!M METaTyprux pabote; crada
pabote; pereHue
HPaKTHIECKUX
3anay (Tema 2.2,
3a71a4
IIpunoxenne 1)
HUroro no pasaeny 6 421 | 421 | 10
3. OCHOBHBIE THIIBI
MPOMBINITIEHHBIX ITeUei
IMpopaboTka
31 Marepuainsl, pop Hannune
JIEKIIUOHHOTO
UCIIOJIb3YeMBbIe B MATePHANA: KOHCIIEKTOB
KOHCTPYKIUSIX 4 421 | 10 P ’ JIeKIUH; caada OIlK-4
pelieHue 3a1a4
BBICOKOTEMITEPATypPHBIX (Tema 3.1 MIPaKTHIECKUX
arperaToB - 3a1a4
P ITpunoxenue 1) A
IpopaboTka
pop Hamnune
JIEKIIHOHHOTO
KOHCIICKTOB
3.2 OCHOBBI TEXHOJOTHUHU MaTepHaa; .
JIEeKLUiT; crava
HarpeBa MeTajia, BBIOOD MOJITOTOBKA
oTdYeTa Mo
palMoHAaIbHBIX 4 3 3 10 oTyera K . OIlK-4
. nabopaTopHOH
TeMIepaTypHbIX u nabopaTopHOi
pabore; crada
TETJIOBBIX PEXKUMOB pabore; perieHne
MIPaKTHIECKUX
3amad (Tema 3.2,
3a1ad
IIpunoxenne 1)
ITpopaboTka
3.3 TenmmooOMeHHBIE JIEKIUOHHOTO Hammaue
anmnapaTsl u Hux 4 10 | marepuana (Tema KOHCIIEKTOB OIIK-4
CpaBHHUTEJbHAs OLIEHKA 3.3, Ilpunoxenue JeKuuit
1)
34 OcCHOBHbBIE THIIBI [TpopaboTka
NPOMBIIIIEHHBIX Te4eil u JIEKIUOHHOTO Hammaue
Ba)KHEHIINE 4 10,8 | marepuana (Tema KOHCIIEKTOB OIIK-4
XapaKTePUCTHKH ux 3.4, Tlpunoxxenue JeKuuit
TEeMJI0BOM paboTHI 1)
Hroro no pazaeny 16 3 7/21 | 40,8
Hroro 3a cemectp 34 | 17/61 | 17/61 | 70,8 KII,9K3aMEH
KypCOBOM MTPOEKT
Hroro no aucnumninuze 34 | 17/611 | 17/61 | 70,8 My p > |OIIK-4

OK3aMCH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jlnist pemieHus: mpe1yCMOTPEHHBIX BUAOB Y4eOHOW pabOThl MPU M3YYECHUHU IUCIUILTUHBI
«Meratypriuyeckas TEINIOTEXHUKA» B Ka4eCTBE 00pa30BaTEIbHbBIX TEXHOJIOTHI MCIOIb3YIOTCS
KaK TPaAUuIIMOHHBIC, TAK U MOAYJIbHO-KOMIICTCHTHOCTHBIC TCXHOJIOTHHU.

Llensimu 006pa3oBaTEIbHBIX U HHPOPMAIIMOHHBIX TEXHOIOTHH SIBIISIOTCS:

¢ AKTUBU3UPOBAHUC MBIIIIJICHU OGy‘-IaIOH_[I/IXCS'I;

* opMHUpOBaHUE HHTEPECA K H3y4aeMOMY MaTepHay;

* Pa3BUTHUE UHTEIJIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00YJarOIIMXCSI.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcs Ha JIabopaTOpHBIX paboTax, e MPUMEHSIETCS
COBMCCTHaA ACATCIBHOCTb CTYACHTOB B TPYIIIC, HAIlpaBJICHHAad Ha PCUHICHUC 06mei/'1 3agadyu
IyTeM CJOXEHHUS PE3yJIbTATOB WHAMBHIYalIbHOW pabOThI WICHOB rpymibl. sl pa3BUTHS |
COBEPILICHCTBOBAHUSI ~ KOMMYHUKAaTHBHBIX  CHOCOOHOCTEHl  CTYIGHTOB  OpPraHHM3YIOTCS
NPAaKTHYCCKHE 3aHATHS B BHJIC AUCKYCCHH, aHAINW3a PEajbHBIX MPOOJIEMHBIX CHTYAIlMid |
MEKIUCIUIUTMHAPHBIX CBSI3€H M3 Pa3IMYHBIX 00JacTeld B KOHTEKCTE pelIacMOM 3aaauu.
[Tepenava HEOOXOIMMBIX TCOPETHUYECKUX 3HAHUHM M (OPMUPOBAHUE TPEACTABICHUN MO KypCy
IPOUCXOUT C NMPUMEHEHHEM MYJIbTUMEIUIHOro oOopynoBaHus. Ha 3aHATUSIX BHEOpPSIIOTCS
TaKkue HWHPOPMAIIMOHHBIC TEXHOJOTHH, KaK HCIOJIb30BAaHHE 3JCKTPOHHBIX H3JaHHN (YTCHHUE
JICKIMIA C MCIIOJIb30BAHUEM CJIalI-PE3CHTAIINi, JIEKTPOHHOTO Kypca JICKIHM, TpapruecKux
00BEKTOB, BHJIEO- aynuo- MarepuanoB (dyepe3 MHWHurepHer). CamocrosiTenbHas pabora
CTHUMYJIUPYET CTYACHTOB K CaMOCTOSITCJIbHOH MPOpabOTKE TEM B TPOIECCe HaIMCaHUsS
pedeparoB, MOATOTOBKA K JMCKYCCHSM, K KOHTPOJIbHBIM pabOTaM M TECTHPOBAHHUIO. DTaIlbl
MIO3HABATEIbHOW JICATEIBHOCTH CTYACHTOB MPEIIONAraloT IOCICI0BATCIbHO IMOCTAHOBKY
UHTEPECYIOIIEH MX MPOOJIEeMbl, BBIABHKCHUE THUIIOTE3 MPH €€ PEIICHUH, BBIPAKCHUE PEIICHHS
THUIIOTE3bl HAYUYHBIM A3BIKOM, a TAKIKC pCain3alund NPpOAYKTa B BUAC HY6JII/I‘IHOFO BBICTYIIJICHUA,
JOKJIaJia WM Tpe3eHTanuu. KOppeKTHpPOBKH 00pa3oBaTeIbHOrO Mpolecca MPOXOAAT ¢
UCIIOJIb30BAHUEM  OOpaTHOM CBSI3M MKy MpenojaBaTesieM H  OOyJarom[MMHUCS Ha
KOHCYJIbTAllUAX, a TAKKEC ITPHU TEKYIIEM U ITIPOMEKYTOYHOM KOHTPOJIC.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasneno B mpunoxxenuu 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecTeyeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. TunbkoBa, C.M. Temnodpusuka 1 MeTaTypruueckas TEIJIOTEXHHUKA © y4ueb. mocooue /
C.M. Tunbkosa. - Kpacuosipck: Cub. denep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcrt: anextponssIit. - URL: https://znanium.com/catalog/product/1032123

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

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. Kpyrnos, I'.A. Temnorexnuka: yueOHoe nmocodue / I'.A. Kpyrnos, P.1. bynrakosa,
E.C. KpyrnoBa. — 2-e m3a., crep. — Cankr-IlerepOypr: Jlanp, 2012. — 208 c¢. — ISBN
978-5-8114-1017-0. — Texcrt: anexTpoHHbIH // JlaHb: IEKTPOHHO-OMOIMOTEYHAsT CHCTEMaA. —
URL.: https://e.lanbook.com/book/3900



2. bproxanos, O.H. Tertomaccoodmen: Yueonuk / O.H. Bproxanos, C.H. [lleBuenko. -
Mocksa: HUIl Uudpa-M, 2012. - 464 c. (Bwicmiee obOpaszoBanue: bakamaBpuar). - ISBN
978-5-16-004803-1. - Tekcr: anekrponHnsiii. - 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, MarseeBa, [.H. DxcrnepuMeHTaqbHOE HCCIEIOBAaHUE TIPOIECCOB TEIIOOOMEHA!
yuebHoe nmocooue / I'.H. Marseea, F0.U. Taprakosckuii, b. K. CeHnukuH. - 2-¢ u31., MOAroT. Mo
ned. u3za. 2008 r. - Marauroropek : MI'TY, 2011. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢
TUTYJ. 3KpaHa. - 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 3JEKTPOAYTOBBIX M (DaKEIbHBIX METaTypruuecKuX
neyax M SHEPreTHUECKUX yCTaHOBKax: yueOHoe mocooue / A.H. Makapos. — Cankr-IlerepOypr:
Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1653-0. — Tekct: anekTponHbiid // JlaHb:
3JIEKTPOHHO-OMOMmoreuynass cucrema. — URL: https://e.lanbook.com/book/50681 (nara
obparmenus: 30.10.2020). — Pesxkum gocTyma: 11 aBTOPU3. [TOJIb30BATEICH.

6. Komres, B. B. TemioBoit pacueT KOKcora3oBoi BarpaHku: yueOHoe mocooue / B.B.
KommieB, A.B. Tuxono; MI'TY. - Maruautoropck: MI'TY, 2015. - 1 a31ekTpoH. ONT. IUCK
(CD-ROM). - 3aru. ¢ Tutya. 3xkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1123
921/1407.pdf&view=true - MakpooObeKT. - TeKCT: 371eKTpOHHBIA. - CBEICHHS TOCTYITHBI TAKXKE
Ha CD-ROM.

7. MarseeBa, ['H. OxcrnepuMeHTanbHOE HCCIEIOBAaHUE IIPOLIECCOB TEIIIOOOMEHA:
yuebHoe mocobue / I'.H. MarBeesa, FO.U. Taprakosckwii, b.K. CennukuH. - 2-¢ u31., MOArOT. 10
ned. u3f. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snextpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIN. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true - MakpooObeKT. - TeKCT: 371eKTPpOHHBIA. - CBeIeHNs TOCTYITHBI TAKXKE Ha
CD-ROM.

B) MeToauyeckue ykasaHus:

1. 3nokazoBa, H.I'., MBanoB, [.A. JlaGopaTopHbIi MNPaKTUKyM IO JUCHUIUIMHAM
«TommuBo u TCVYy», «Teopus u mnpaktuka TeruioreHepanun». Marautoropcek: M3a-Bo
Marnutopck. roc. TexH. yu-ta um. I.JM1.Hocoga, 2013, 53 c.

2. CeunukoBa, H.IO. TIpakTukyM MO0 TEXHUYECKOW TEPMOJMHAMUKE M TEIUIOTEXHUKE:
npaktukym / H.YO. CeeunnkoBa, C.B. FOxuna, A.B. I'opoxos; MI'TY. - Maraurtoropck: MI'TY,
2018. - 1 onekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObeKT. - TeKcT: 3MeKTpOHHBIH. - CBeIEHHS TOCTYITHBI TAKXKe
Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:
ITIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne rorosopa Cpoxk nefictBust
JHMLIEH3UU
MS Windows 7 Professional J1-1227-18 o1 08.10.2018 11102001
(JU1s1 KJ1acCOB)




MS Office 2007 Professional [Ne 135 ot 17.09.2007 6eccpouHo
7Zip cB00O0HO pacrpocTpansemoe [10 OECCPOUHO
Linux Calculate cB0001HO pacipocrpansemoe 10 0EeCCPOUHO
FAR Manager c¢B0O0HO pacrpocTpansemoe [10 OECCPOUHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbLIC CUCTEMBI

HasBanue kypca

CchUIKa

OnekTpoHHas 0aza mepuoauyeckux usganuii East
View Information Services, OO0 «BUC»

https://dlib.eastview.com/

HauuonaneHas  uH(OpMaIMOHHO-aHATUTHYECKAs
cucreMa — PoccuiiCKMI  MHIEKC  HAy4yHOIO
uutuposanus (PHMHIL)

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

[TouckoBas cuctema Axanemuss Google (Google
Scholar)

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

WNudopmanmonHas cuctema - EmuHoe okHO gocTyna
K MH()OPMAIIMOHHEBIM PECYPCaM

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

OenepalibHOE  TOCYIApCTBEHHOE  OIOJIKETHOE
YUPEIKICHUE «DenepanbHbIi UHCTUTYT
TPOMBINIIICHHONH COOCTBEHHOCTH

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

Poccuiickas ['ocynapcrBenHast Ooubanorexa.
Karanoru

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

OnekTpoHHble pecypcbl Oubmmoreku MITY wum.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.as
p

VHuBepcuTeTcKkass — MH(pOpMAlMOHHAs  cHcTeMa
POCCHUA

https://uisrussia.msu.ru

MesxayHapoaHas HayKOMETpUYECKast
pedepaTiBHas W TOJHOTEKCTOBas 0a3a JaHHBIX
nHayunbix n3aannii «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedepaTuBHasi U MOJHOTEKCTOBAs
cnpaBoyHas 0a3a JaHHBIX HAYYHBIX M3/IaHUM

http://scopus.com

MC)K,HYHapOI[HaSI 6338. IMMOJIHOTCKCTOBLIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MexnyHapoaHasi KOJUIEKLIHUS HayYHbIX ITPOTOKOJIOB
0 Pa3IM4YHBIM  OTPACasM  3HaHMM  Springer

http://www.springerprotocols.com/

MexnyHaponHas 0a3a HaydHbIX MaTepUaloB B
o0nact _ (pu3MYECKHX HAayK W MHXHUHUPHHIA

http://materials.springer.com/

MexnayHnapoaHass 6a3a CHpPaBOYHBIX HM3AAHUN T10
BCEM oTpacisM 3Hanuii SpringerReference

http://www.springer.com/references

MexyHaponHas pegepaTuBHas U MOJTHOTEKCTOBAs
crpaBouyHas 0a3a JaHHBIX HAayYHBIX M3JaHUH
«Springer Naturey

https://www.nature.com/siteindex

ApxuB HayuyHbBIX KypHaioB «HaunoHnanbHbII
AIIEKTPOHHO-UH(GOPMAIMOHHBIN KoHLIopurym» (HIT
HSUKOH)

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




9 MartepuajJibHO-TEXHHYECKOE o0ecTiedeHne TUCUMILITHHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOUACT:

VYyebHble ayIUTOPUH 71l POBECHUS 3aHATHI JIEKIIMOHHOTO TUMA. MyIbTUMEIUNHbIE
CpeICTBAa XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMALIUH.

VYuebHas ayauTopus Ui NMPOBEICHUS JTAOOPAaTOPHBIX padoT: JabopaTopus TOIUIMBA U
XUMBOJIONOJATOTOBKU. ABTOMarudeckas HacocHasi cranuus OASIS; komriuiekc 1abopaTopHbIX
YCTAHOBOK I10 OTIPENIEICHUIO XapaKTEPUCTHK TOIUIMBA; KOMILIEKC JIAOOPATOPHBIX YCTAHOBOK 10
M3YYEHUIO CBOWCTB BOJbBI; qu3eibHas anexkrpocranius JIXM-30; naboparopHas ycTaHOBKa MO
U3YYCHHIO IOCIEIOBATEIbHON M THapayieNbHOW paboThl HACOCOB; KOMILJIEKC Ja0OpaTOPHBIX
YCTaHOBOK I10 U3Y4YEHHIO (PU3MUECKUX U XUMUYECKHX CBOWCTB BEILECTB; MAKET ra30TypOUHHOM
YCTaHOBKH; BUCKO3UMETP, BBITSDKHOM MIKad, (hI0TOMAIINHA; T1€4Yb, IEHTPOOESKHBIA BEHTUIISTOD;
BECHI DJIEKTPOHHBIE, MUKPOCKOII.

VY4eOHblE ayIUTOPUHM Ui TPOBEACHUS TPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYIBTAIMH, TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOU arTecTanuu. Jlocka,
ML

VY4eOHble ayTUTOPUU ISl BBHIIOJHEHHUS KYpPCOBOTO MPOEKTUPOBAHUS, IMOMEIIECHUS s
CaMOCTOSATENILHON paboThl 00y4aronuxcs. [lepcoHanbhbie KommbloTepsl ¢ naketom MS Office,
BbIX0I0M B IHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO HHGOPMAIITMOHHO-00Pa30BaTEIbHYIO CPENY
YHHUBEPCHTETA.

[Tomemenne [asi XpaHeHUss U NPOPUIAKTHUECKOTO OOCIY)KMBaHUS y4eOHOrO
obopynoBanusi. Cremnaxu, ceidpl g XpaHeHus: yueOHoro odopynoBanusi. MTHCTpyMeHTHI Juist
peMoHTa 1a60pPaTOPHOTro 0OOPYIOBAHHUS.



OneHouHble CPeACTBA 171 IPOBEACHMSI IPOMEKYTOUHOM aTTecTalluu

TecTsl Aas CaMOIIPOBEPKHA

[Tpunoxenue 1

Peittunr
CJIOXHOCTH
OtmeTKa 0
BOIIPOCOB
TexkcT Bompoca Bapuantb oTBETOB BEIOOpE N
(1-nerkuii,
ATAJIOHA .
2-cpenHuid,
3-CIIOXKHBIN)
KJTaccuuKaIus mo
MPOUCXOXKJICHHIO U arPeraTHOMY OranoH
COCTOSTHUIO
XUMHUYECKUH COCTaB OrtanoH
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 TOIINBA YIJIEpOZ 1 BOLOPOX Orajou 1
OpPraHH4CCKOro KHCIIOPOJ ¥ BOAOPO
MPOUCXOMKICHHS:
yIIIepoJ U a30T
Al,O3 OTtajaoH
B . SiO, DraioH
COCTaB HETOPIOYCH
op CaO OTaJIoH
MHHEpaIbHONU YacTH co 1
TOIUIMBA - 30JIbI BXOST 2
SO,
N
OpraHuyecKas
Kaxast cepa, conepxamascst | yoqeannas
B TOTUIMBE, HE YYACTBYET B 2
o cynb(arHas OrajoH
ropeHun?
OpraHMyecKas ¥ KoJueaaHHas
JUTS. TBEPIOTO TOTLIIMBA 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 Ta3000pa3HbBIX TOILTUB
TUTPOCKOITNYECKas
BHEIIIHSIS, yIepIKUBaeMast Sranon
Kakas qacn)v BJIATH, MEXAHHIEeCKH
coJieprKaIieics B TOIUIHBE, 2
TepsieTcs MpH cymIke? XUMHYECKH CBS3aHHAS
TUTPOCKOITUYECKAst U XUMUIESCKU
CBsI3aHHas
Kakas teriora cropanust
BEICIIIAsI TETIOTA CTOPAHUS
TOIUIMBA COOTBETCTBYET 2
ACUCTBUTCIIEHOMY HU3IIAs TETUIOTA CTOPaHHUS DrtayoH




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

MIPU C)KUTAHUU C HEIOCTATKOM
BO3yXa

mpu 000TaIeHUH TYThS
KUCIJIOPOJIOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JIpeBeCcHHA
B xakoM Buze TBEPAOTrO
TOIUIMBA COJIEPHKAHUE Topdh
8 | yrmepona B coctaBe Oypble yrim
OpraHiTCCKON MacChI KaMEHHBIC YTIIH Oranon
MoxeT gocturarb 80-96%7?
TOPIOYHE CIIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIN (KOJIOIIHUKOBBIN) ra3 OtajioH
TOIUIUBY C TEIIIOTON KOKCOBBIIf Ta3
cropaums 3,5-4,0 MI[>K/M3 KOKCOJTOMEHHAsI CMECh
Q | COOTBETCTBYET NPUMEPHBIH | MPHPOAHBIiL ra3
cocras: 9-14% CO, ; CMECh IOMEHHOT'O U IIPUPOJTHOTO
25-30% CO; 57-58% N, ; rasos
CMeCh KOKCOBOTO U IIPHPOJTHOTO
ocransioe -CH ,u H, . pup
4 ra3soB
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajioH
YCIOBHOT'O TOILIMBA: 29,3 KKaJI/Kr
35,5 MJlx/kr
WuTepBan 3naueHui 0,55-0,65
«IUPOMETPUIECKOTO 0,65-0,85 OtanoH
ko3 dumeHTay st 0,85-0,95
11 | OPMEHTHPOBOYHOTO 0,95-1,05
OHIV)e)leneHm{ 5 0,35-0,45
NeHCTBUTEIHHON
TEMIIEpPaTyphl B M€Yax U 0,45-0,55
TOIKAX:
TEIJIOBOM HArpy3Kou mneuu
Haubomnblee KoaIu4ecTBo TEIIOBON MOIIIHOCTBIO YN Dranon
TEIIOTHI, KOTOPOE TeYb
TEIIOBBIM PEKUMOM YU
19 | MOXeT HOpMaNbHO (6e3
HEJI0’KOoTa TOIUTHBA B KO3 UITUEHTOM HCIIOJIE30BaHUS
pabodeM MpOCTPaHCTBE) Tera
YCBOHTE, HA3LIBACTCA. K03 QUINEHTOM TTOJIE3HOTO
JIeUCTBUA
WHTEHCHBHOCTH Pa0OTHI IEUN OrajoH
MHTCHCUBHOCTH TEIUIOBBIJICIICHHUS B
VY nensHas Heun
MIPOU3BOAUTEIHLHOCTh =
13 pOU3BOUTE oc 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
[e41) XapaKTepU3yeT: % BBIXO/1a TOAHOTO MPOJAYKTa
pa3Mepbl pabovero MpoCTpaHCTBa
arperara
BCE XUMHUYECKHE PEaKIIiu, UAYIIHE C
MOJIOKUTEIEHBIM TETUIOBBIM
UTo y4uThIBACTCS B CTaThe OJIOUTE cIIo
s dexTom
«TETUTOTa IK30TEPMHUUIECKIX
| eaKIMiDy TPHXOTHO BCE XUMHUYECKHE PEaKlH, UAYIINE C
YACTH TEIIOBOro Gamanca MOJIOKUTEIEHBIM TETUIOBBIM Sranom

TETIOTEXHUIECKHX
arperaros?

3¢ (hexToM, KpOME PeaKIHii TOPeHUs
TOTUINBA.

TCIUIOTA, BBIACIIACMAs IpHU rOpCHUU




TOILTTMBA

TCIIJIOTA, BHOCHMAA UCXOAHBIMHA
TEXHOJIOT'MYCCKUMH MaTCpUuajiaMu

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 | oTHOCSATCS METOIUYECKUE TeMIiepaTypoi
neqn? [I€YH C OJUHAKOBOM TeMIlepaTypoi
10 JAJIMHE Pab0vero NpocTpaHCTBa
MEeYH ¢ MAKCUMAJIbHOU
TEeMIIEpaTypol IPpU BXOJI€ 3ar0TOBOK
B pabouee MpoCTPaHCTBO
K03(ppULIEeHTOM TIOIE3HOTO
bun OTaJoH
TETJIONCTIONB30BaHu (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
' (M Iox/a)
yIENbHBIM PAaCcX0I0M TOIUINBA
(T.y.T./T TIPOIYKIINM)
K orneynopssiM oTHOCAT 1580 °C OraioH
MaTepHalbl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTopbIX HE HIKE (110 S
CTaHAapTaM H 1680 °C
TEPMHHOJIOTUH Poccun): 1880 °C
OTHEYHOPHBIE
Vs/ie1us ¢ OTHEYOPHOCTHIO BBICOKOOTHEYIIOPHBIE OtanoH
18 | 1770-2000 °C otHOCSATCA K —
BUY: BBICIICH OTHEYTIOPHOCTH
TEIUION30JIALIUOHHBIE
[IAMOTHBIE
B kakux oraeynopax B ANHACOBBIC OTajioH
19 | kauecTBE OCHOBBI BBICOKOTJINHO3EMHUCTHIC
npeobnamaer SiO,? IIUPKOHHEBHIE
¢dopcreputoBble
KHCJIbIE
20 B kakux orneymnopax OCHOBHBIE OtasoH
ocHoBoi sBisiercst  MgO? | BcmomoraTenbHbIe
HEUTpaIbHbIE
Kakue u3 npuBeneHHBIX MATHCSUTOBBIC
91 | OTHEYNOPOB HMEIOT AUHACOBBIC
MeHbIIUH K03 GULUEHT MEHOIIAMOTHBIE DrayoH
l’)
TEIJIONPOBOHOCTH IAMOTHEIC
Kakwue orneymnopsl [IaMOTHBIC
oo | BBUICPKHBAIOT MEHbIIIEE JUHACOBBIC Oranon
KOJINYECTBO TEIIOCMEH MATHC3UTOBBIC

(Tepmoymapos)?

BBICOKOI'NTMHO3EMHUCTBIC




yBEJIMYCHHE TNIOTHOCTH HAOUBKHU
BaThI, acOecTa u Jp.

YBIIQKHEHHE TTOPUCTHIX
TEITON30JIATOPOB

NPUMEHCHUE TeTTIOM30JISAIIHN

DaxTopHl, YIyqIIAOLIe

Ka4yCCTBO TCIIJIOU30JIAIINH DTajaoH 1

23 9 00JIbIIIeH TOPHUCTOCTH
neyei, TOTIOK,
NPUMEHEHUE TETUTOU30JISIUH
HapoIpOBOIOB N
OoJplIel NIOTHOCTH
NpUMEHEHHUE
BAaKyyMHO-MHOT'OCJIOIHOU Otajon
TETIOU30JISLIUH
K KaKoii rpyIie OTHOCSTCS 0e3 MpeIBapUTETLHOTO CMEIICHHSI OtasoH
HOpMaJIN30BaHHbIE ropesku | MWIOCKOILIAMCHHBIC
24 | Tumna «Tpy0a B TpyOe» KOPOTKOIIJIAMEHHbIE 2
KOHCTpYKUUH C TIpeJIBapUTENBHBIM CMEUICHUEM
l’)
CrasbnpoekTa MHKCKIIMOHHBIE
VKakKuTe IPaBUIbHYIO COz, H:O0, N2
IIOCJICI0BATCIIBHOCTH N2 , Hzo, COz
yOBbIBaHMsI KOHIIEHTPAIIUU
25 | KOMIIOHEHTOB MTPOYKTOB Nz, CO2, H0 OrasoH 3

ropenust Toruea B meyax | H,O, N, CO;
W TOIIKAX IIPY CKUTAHMM B 1.0 CO,, N,

aTMoc(epHOM BO3IyXe CO,, N2, H.0

Kaxwue cramu o6mamaror MaJOoyTJICPOANCTBIC

MeHbIIUM K03 dunuenrom | CPCAHCYTIICPONMCTRIC
26 | TEIIOMPOBOHOCTH H BbICOKOYIJICPOAUCTBIC 1
TpeOyIoT 0oJiee MEIUICHHOTO | HU3KOJICTMPOBAHHBIC

Harpesa’? BBICOKOJIETUPOBAaHHbBIE OtajoH
M3MEHEHHUS HAallPaBJICHHUS TOTOKA OtanoH
M3MEHEHUS CeUeHHs KaHasla OtanoH
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
CIIUSIHUE U pa3/ielieHHe IOTOKOB OranoH
NP BIDKEHUH T'a30B 10
HPOXOXKICHUE U TUIOCK
TpyOaMm U KaHajiam? DOXOMCICHHE HCPE3 TIOCKYIO OtanoH

PELIETKY WIH JPOCCENbHYIO a0y
IIepOXOBATOCTh CTEH TPYO, KaHAJIOB

IlepeyeHb BONPOCOB /ISl CAMOCTOSITE/ILHOI PadoThI

Tema 1.1
1. Haznauenue u kinaccuukanys METAITyprUyeCcKux neye.
2. Ha3znauenue u o01masi cxema MpoMBIIUICHHON MeYH.

Tema 1.2

1. Harpes ayroBoii u mia3mensbiii. Haznauenue, o6macti 3ppeKTHBHOTO MPUMEHEHHUS.

2. HarpeB nnaykumonsslid. Haznauenue, 061actu 3ppeKTHBHOTO MPUMEHEHUS

3. HarpeB »31eKTpOCONPOTUBICHUEM U JJEKTPOHHOJy4YeBoW. Hasznauenwe, oOmactu
3¢ (HEeKTUBHOTO TPUMEHEHUS.

Tema 1.3

1. Buasl TorminBa U UX cocTaB. Y CJIOBHOE TOIUINUBO.
2. OCHOBHBIE XapaKTEPUCTUKH TOIUIMBA.

3. YcTpoiicTBa 1Sl CAKUTAHUS TOTUIMBA.




4. ConeprkaHue U MOCJIEJ0BATEIbHOCTh PACU€TOB rOPEHUs TOILIINBA.

Tema 2.1

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MEYHBIX Ta30B.

2. CocTaBiieHHe U aHAJIM3 TEIIOBBIX OaJlaHCOB II€Uel, OCHOBHBIC TEIUIOTEXHUUYECKHE
MoKa3arenu paboThI MEYCH U MyTH YHEPrOoCOSPEIKEHUSI.

Tema 2.2

1. CBOOOIHBIE ¥ YaCTUYHO OTPAHMYCHHBIC CTPYHHBIC TCUCHHUS.
2. OrpaHn4yeHHbIE CTPYHHBIE T€UEHUS. VIHXKEKTOP U 2KEKTOP.
3. Buasl 1BMKEHNA Ta30B B [Ieyax.

4. Tlotepu 3HEprUU MPU JABUKEHUU T'a30B.

Tema 3.1

1. Marepuainsl, IpUMEHsIEMBIE B II€Yax.

2. OCHOBHBIE JIEMEHThI KOHCTPYKIIUN MEeYeH.

3. OCHOBHBIE TUIIbI IVIABUJIBHBIX, HATPEBATEIbHBIX U TEPMUYECKUX MEUECH.
4. OrHeynopHble MaTepHAaIIbl, KX OCHOBHBIC CBOMCTBA.

5. Tenaou30JALMOHHBIE MAaTEPHUAIIbI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

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

2. OcoOeHHOCTH HarpeBa KaueCTBEHHBIX CTAJICH.

3. OCcHOBBI pacueTa HarpeBa «TOHKHX» U «MACCUBHBIX» 3arOTOBOK.

4. BnusitHue ycinoBUd OXJIaXACHUST METalllIa Ha €ro CBOMCTBA.

5. Bunsl Opaka npu HarpeBe MeTajuia U MyTH CHIDKEHUS MOTeph MeTallja.

6. KoapdurmeHt TenaonpoBOAHOCTH CTaleH U (GaKTOPHI, BIUSIOIMINE HA HETO.

Tema 3.3

1. Wcnonp3oBaHWE BTOPUYHBIX JHEPropecypcoB. THUIBI TEMIOOOMEHHHKOB, WX
HAa3HAUYCHWE | CPABHUTEIbHASI OLICHKA.

2. OcHOBBI TeOpuHM TOAOOMSI WM  MOACTUPOBAHUSA  TEIUIOTEXHUYECKUX U
TETJIOPHEPTETUIECKUX TPOIECCOB U 000PYIOBAHUSA.

3. OuncTKa ALIMOBEIX T'a30B.

Tema 3.4
1. Knaccudukaiys npoMBIIUIEHHBIX MTEYeH.
2. BcnoMoratensHoe 000py10BaHUE TTEYEH.

Kypcosoii npoexkt

KypcoBoii npoekt

llenp BbIMOIHEHHS TpoeKTa — MPUOOPETEeHHE CTYACHTaMU HAaBBIKOB BBINOJIHEHUS
TEIUIOTEXHUYECKUX PacyeToB MPOIECCOB, COBEPIIAEMBIX B MPOMBIIIJICHHBIX I€4ax, BBIOOpA
KOHCTPYKTUBHBIX DPEHICHUU TeYeld W WX DJIEMEHTOB, YMEHUW IMOJb30BaThCS CIPABOYHOU U
HOPMAaTHUBHOM JIUTEPATYpPON MO TEIUIOTEXHUKE, HMCIIOIB30BaTh PA3JUYHbIE IHATPAMMBbI IS
pacdera nmapaMeTpoB U IPOLIECCOB.

Hns crynentoB npoduinst «OOpaGoTka MeTallIoB W CIUIABOB JIaBIEHUEM (IIPOKATHOE
MIPOU3BOJICTBO)» MPEAYCMOTPEHBI CIENYIONINEe TeMbl KypCOBBIX MpoekToB: «TemnoBoil pacuer
HarpeBaTeJIbHOU [TeUn».



KypcoBoil MPOEKT BKIIOYAET TMOJHBIA TEIJIOBOM M a’POAMHAMHYECKHM pacyeThbl
IUIAMEHHON WIJIM 3JICKTPUYECKON MeYM U COCTOUT U3 IMOSICHUTEIHLHOW 3alMCKH M TPadUUeCcKOi
yacTu. ['paduueckas yactb B BUC 1-2 pa3pe30B BBHINOJIHACTCS Ha OAHOM JucTe dhopmara Al.

[MosicauTenpHas 3amucka qoJkHa ObITh H3NiokeHa Ha 20-30 c. Gymaru pasmepa 210 x 297
HAa OJHOW CTOpPOHE JIMCTa, OQopMiIeHa B OOJOXKKE, CHa0XeHAa OIJIaBICHUEM M CIHUCKOM
MCII0JIb30BaHHON JuTepaTypsl. IloscHUTENbHAS 3alKCKa B LIEJIOM WIHM OT/EIbHBIE €€ IIEMEHTHI
MOTYT OBITh MIPE/ICTABICHBI PACIIEYATKOM IPOrPAMMBI U €€ PEeLICHUS Ha KOMITBIOTEpE.

DOnemMeHThl Neun (BO3yXOHarpeBaTelis), JbIMOBOIO TPaKTa, TOPEIOK M BEHTUIISITOPOB
BBITIOJIHSIFOTCS B TTOSICHUTEILHOM 3amucke ¢ coomoaeHueM Tpedosannii ECK/I.

KypcoBoii mpoeKT BBITIONHIETCS B CIACAYIOMIEH MOCIEA0BaTEIbHOCTHU (IO ITaram):

. XapakTepucTrKa HarpeBaTeIbHOM NIeYH.

. Pacder ropenus TomiMBa u onpezesieHue 1eHCTBUTEIbHON TEMIIEPATypbl TOPEHUSL.

. Pacuer BpeMeHun HarpeBa mMeTaia.

. OnpeneneHre OCHOBHBIX pa3MEpPOB U IPEIBAPUTEIbHOE KOHCTPYUPOBAHUE TICUH.

. TerioBoii OanaHc U onpeaeNeHUE TeMIOTEXHUUECKUX XapaKTePUCTUK PaOOTHI MEYH.
. TerioBoi pacueT TemI000MEHHOIO anmnapara.

. Pacuer u BbI0Op TOMIMBOCKUTAIOUINX YCTPOMCTB.

. AdpoarHAMUYECKUI pacyeT JbIMOBOTO TPAKTa U BbIOOP TATOJYTHEBBIX YCTPOUCTB.

0NN DN KW



a) [Tnanupyemple pe3ynbTaThl 00y4eHUS M OIICHOYHBIE CPEICTBA /TS POBEICHUS TPOMEKYTOUHOM aTTECTAINU:

[Tpunoxenue 2

CTpyKTYpHBIii
3J1eMeHT
KOMIIETEeHIIUH

IInanupyemsble pe3yJbTaThl 00y4eHHs

OueHoYHbIE CpeICTBA

OIIK-4 roTOBHOCTBIO COUETATh TCOPUIO U MPAKTUKY UIA PCIICHUS NMHXKCHCPHBIX 3a1a4

3HaTh - OCHOBHBIE OTIPEJIENICHUS U TIOHATUSL  0a30BBIX
3HAHMH B 00JIACTH €CTECTBEHHOHAYYHBIX [Tepeuens BONpoOCOB:
JUCLUILINH; 1. Knaccudukanus TOIUTMBA 110 COCTABY M MPOUCXOXKICHHUIO.
- (hyHIaMEHTaJIbHBIE OCHOBBI 2. Omnpenenenue Torumaa. CocTaB OpraHMYECKOro TOILTUBA.
€CTECTBEHHOHAYYHBIX JUCIHILINH, OCHOBHBIC 3. TemnoTBopHas criocoOHOCTH ToruMBa. OnpeaesieHue, BUbl, 0003HaUYCHHSI.
METO/IbI PELLICHUSI THUIIOBBIX 3a/1a4 1Mo U3BeCTHBIM | 4. Buapl TBepporo Tommmea. MIx ocoOeHHOCTH 1 00aCTH NPUMEHEHUSI.
JITOPUTMaM M IIPaBUIIaM; 5. TopeHne opraHMYECcKOTO TOILUIMBA - OIPEICIICHHE U OCOOCHHOCTH.
- OCHOBHBIE  3aKOHOMEPHOCTH  mporeccoB | 6. OcoOeHHOCTH CXKHUTaHHs ra3000pa3HOro TOIUNBA. [Ipenens! yCTOHIMBOCTH pabOTHI ra30BEIX TOPENIOK.
MaccorepeHoca MPUMEHHUTENBEHO K | 7. OcCoOEHHOCTH CXKHUIaHHS U CXEMBI PACTIBUIMBAHUS )KUAKOTO TOILUINBA.
TEXHOJIOTMYECKMM  Mpomeccam, arperatam H | 8. (Curanme TBEpAOTO TOIUIHBA B CIIOE.
obopymoBaHuio  mepepabotkn  (oOoramenus) | 9. 3amaum pacdyera ropeHHs TOIUIHBA.
MUHEPAILHOTO CBIPhsI, Tpom3BoacTBa o0padotku | 10. Kimaccuduxanus TCY. OcobeHnocTH BIOOpA.
YEPHBIX U IIBETHBIX METAJJIOB.
Ymers - OOBACHATH THIMYHBIC MOZEIHN 33/1a4 B 0071aCTH | 3aIIMTa OCHOBHBIX Pa3/ieioB KypCOBOTO IIPOEKTa:
METaJIypru4ecKoi TeINIOTEXHUKU; 1. XapakTepucTHKa HarpeBaTeIbHON MeYn.
- 00CyXIaTh crioco0bI 3 (HEKTUBHOTO PELICHUS 2. Pacyer ropeHus TOILUIMBA U ONpEJIeNICHUE NeHCTBUTENLHO TeMIIepaTypbl TOPEHUSL.
po0JieM, BO3HUKAIOIINX B XOJ1€ 3. Pacuet BpeMeHHU HarpeBa MeTasia.
podeCcCHOHANBLHOMN ESITENbHOCTH; 4. OnpefieneHne OCHOBHBIX Pa3MEpOB U MPEJBAPUTEIILHOE KOHCTPYHPOBAHHUE MIEUH.
- pacrio3HaBaTh 3PPEKTUBHOE PELICHHUE OT 5. TennoBo#i OanaHc U ONpe/eNIeHNE TEITIOTEXHHYECKUX XapaKTePUCTHK PabOTHI Meyu.
Hea(pPEeKTUBHOTO, TIPU PEIICHUH 3ajau CJIOKHOrO | 6. TermnoBoii pacdyer TenI000MEHHOTO arnapaTa.
TerIoo0MeHa B paboueM MPOCTPAHCTBE MeUH. 7. Pacder u BBIOOp TOIIMBOCKHUTAIOLIUX YCTPOUCTB.
8. AspoarHaMHYECKHUil pacdyeT JIMOBOTO TPAKTA M BBIOOD TATOAYTHEBBIX YCTPOMCTB.
Bnaners - IPAaKTHYECKUMH HaBbIKAMHU MCIIOJIb30BAHUS BapuaHTs! 3a1aH1i 11 BBIIOIHEHNST KYpPCOBOTO MPOEKTa:

JJIEMEHTOB POCKTUPOBAHHUS
- HaBBIKAMH M METOIHUKAMH 0000IIEHH
PE3yIBTATOB MPOCKTUPOBAHHUS

- criocobamu COBEPILEHCTBOBAHMS
po¢heCCHOHATHHBIX 3HAHUH u YMEHUH
MIPOCKTHPOBAHHUS myTeM WCTIOJIb30BaHUS

BO3MOKHOCTEH MHPOPMALTMOHHON CPEIBI.

TennoBoil pacueT HarpeBaTeNnbHON Neun

Pa3Mep 3aroTtoBkw, tron o ds, dr, tue, Tun

Mapxa crama 6)I:bX1,MM Lo € P,/ /M | /M oC neuu

1 | 30X 120x1000x6000 1180 40 35 15 0 MT
2 | Crd40 100x150x4000 1190 40 25 30 10 T
3 | XpoMoHukeneBast D300x900 1180 50 24 20 10 Ic
4 | Cr.40 D300x800 1200 30 32 15 20 MBP




CTpyKTYpHBIii
3J1eMEHT
KOMIIeTeHIIUH

IInanupyembie pe3ybTaThl 00y4eHUs

OuneHouHbIe CpeACTBa

5 | XpomoHukeneBas 140x1000x6000 1180 0 20 9 20 11(0
6 | 30X D200x1200 1200 50 22 15 10 IC
7 | XpoMoHHKeneBas 100x100x4000 1180 50 30 10 12 aic
8 | Cr40 120x120x6000 1200 70 30 20 0 IC
9 30X D150x1500 1190 35 25 18 20 MBP
10 | Cr.40 160x1000x4000 1200 45 10 12 15 T
11 | 30X 120x1000x6000 1170 60 15 10 0 MT
12 | Cr.40 140x100x4000 1180 70 20 11 20 T
13 | Cr.40 120x1000x6000 1200 45 15 7 20 MT
14 | XpomoHHKeneBas 120x100x4000 1190 50 20 10 10 11(0
15 | 30X 140x1000x6000 1190 40 35 30 12 MT
16 | X18H98 D200x1800 1180 30 10 30 15 MBP
17 | Cr.40 130x100x4000 1190 60 17 17 0 MT
18 | 30X 120x1000x6000 1200 45 30 30 20 MT
19 | 1X18HIT D120x6000 1180 50 22 22 10 IC
20 | Cramb cT3 --- 720 cagka 40 | 20 9 60 OK
T
21 | 08km --- 720 caaka 22 15 60 TK
110 T
22 | Cr.40 70x150x4000 1190 30 25 30 10 ic
23 | 30X 100x120x4000 1190 35 25 18 20 1IC
I[MTPUMEYAHHUE: § - tommuHa 3aroToBKu; b - mmpuHa 3arotoBku; | - mnmmua 3arotoBku.llIC - meus c

IararoIlUM MTOJIOM, CO CBOAOBEIM oTomieHneM; [T - meup ¢ mararommm mojaoM, ¢ TOPIIEBBIM OTOIUICHHEM;
OK — konmaxoBas ogaoctomnHas; TK — TpexctomHas konnakoBasi. MT - TolkaTenbHass METOIUIECKAs MeUb;
MBP- neus ¢ Bpamaromumcs nogom OK - oxHocTomHas kosmakoBasi nedb; TK - TpexcTomHast KosmakoBast

Ic4yb

CocTaB ToIIMBa

Ne COCTAB CYXOT'O T'A3A, oGbemubic % Kosg-enr | Temm.
pacxoma | momorpesa
BapH-aHTa 0
Bo31yxa,N | Bozmyxa,’C
CO, | CO | Hy | CHy | CoHg | C3Hg | C4Hio | H2S | O2 N2
1 14 26 1 29 0 0 0 0 0 30 1,02 450
2 2,4 7 | 60| 25 2 0 0 02 (06| 28 1,1 400




CTpyKTYpHBIii
3J1eMEHT
KOMIIeTeHIIUH

IInanupyembie pe3ybTaThl 00y4eHUs

OuneHouHbIe CpeACTBa

3 10 | 21 |19 37 0,6 0 0 0102 21 1,12 350
4 55 | 28 | 30 | 20,2 0 0 02 02159 11 400
5 0,1 96 2,7 0,8 04 11 400
6 0,3 36,3 17,1 29 0,3 17 1,12 350
7 0,1 93 4,3 1,9 0,7 1,15 375
8 95 | 17 | 15| 38 0,5 20 1,05 400
9 20 | 10 | 28 | 38 0,3 03 ]09]| 25 1,06 350
10 93 0,6 0,6 11 4,7 1,1 350
11 0,3 88 1,9 05 9,3 1,15 300
12 73 115 85 3 1 2,2 1,15 400
13 65 02 | 145 | 738 12,5 1,15 450
14 89 9 2 0 1,12 300
15 13 ]38 |51 55 02| 4 1,05 450
16 98 2 1,2 300
17 20 | 34 43 02| 28 1,1 350
18 7 17 44 32 1,05 400
19 7 17 15 29 32 1,08 400
20 0,1 96 2,3 0,8 0,8 1,05 0

21 0,3 36 17,1 29 0,3 17 1,05 0

22 2 7 | 58] 30 0,3 171 1 1,08 400
23 4 94 0 2 1,1 300




0) Ilopsnox mnpoBeaeHHs MPOMEKYTOUHOW AaTTeCTallud, II0Ka3aTeld M KPUTEPUU
OLICHUBAHMUSL:

IIpomexyTouHass arrecTalMs IO AUCHUILIMHE «MeTaayprudyeckas TEeIUIOTEXHHUKa
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIOINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUJaIOIIUMUCS
3HAHUM, W NPAKTUYECKUE 3aJaHMs, BBIIBIIAIOLINE CTENEHb CHOPMUPOBAHHOCTH YMEHHH H
BJIQJICHUM, IPOBOAUTCS B (hOpME DK3aMEHA.

DOK3aMeH 10 JIaHHOM JMCLUIUIMHE INPOBOJUTCA B YCTHOHM (popMe MO 3K3aMEHALMOHHBIM
OwieraMm, KaXKIbli M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETHUYECKHUX BOIPOCA U OJHO IPAKTHUUECKOE
3ajlaHue.

IToka3aTeu U KPUTEPUH OLlEHUBAHUS IK3aMeHAa:

— Ha OLIEHKY «OTIUYHOY» (5 0aioB) — 00y4aroLUiics JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATHYECKOE U TIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIHSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «xopouio» (4 6amia) — oOyyaromuicss JeMOHCTPUPYET CpelHUIl ypOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOEHbBI, HO JIOIYyCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKHUX OIepalusX, IepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[IH.

— Ha OLEHKY «yAOBJIETBOpUTENbHO» (3 Oamia) — oOydarouuiics JIeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUH: B XOAE KOHTPOJILHBIX MEPOIPHITUI
JIOIYCKAIOTCA OLIMOKM, MPOSIBISAETCS OTCYTCTBHE OTAENbHBIX 3HAHUI, yMEHUH, HaBBIKOB,
00y4aromuiCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsS] TPU OINEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OIICHKY «HEY/IOBJIETBOPUTEILHOY (2 Oaa) — 00yJaromuiics: JeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHUYECKOro MaTepHala, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKHM, HE MOXKET
[I0KAa3aTh MHTEJJIEKTYya IbHbI€ HABbIKU PELICHUS POCTHIX 3a/1a4.

— Ha OLIEHKY «HEYAOBJIETBOpUTENbHO» (1 Oayn) — oOydaroluiics HE MOXET MOoKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOU3BEACHMUS U OOBACHEHUS HH(POpMallMU, HE MOXET I[10Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

Iloka3aTenu U KPUTEPUH OLICHNBAHUS KYPCOBOI'0O NIPOEKTA:

— Ha OLIEHKY «OTIM4YHO» (5 OayioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 3a/IaHUEM,
oOyJaronuiicsi MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHHI HE TOJILKO Ha YPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUs1 MH(pOpMAlMM, HO M HMHTEJIEKTyalbHble HABBIKM pELIeHHs MpolieM M 3ajad,
HAXOK/JICHHS YHUKAIBHBIX OTBETOB K IPOOJIeMaM, OIICHKH M BEBIHECEHHSI KPUTUYECKHUX CYXKICHUH;

— Ha OLIEHKY «XopoIo» (4 6aia) — paboTa BBINOJHEHA B COOTBETCTBUU C 3a/laHUEM,
oOyyaromuiicss MOKa3bIBaeT 3HAHHUS HE TOJIBKO HAa YPOBHE BOCHPOM3BENEHUS U OOBSCHEHHS
UHPOpPMALlMK, HO M HHTEJJIEKTYalbHble HABBIKM pELICHHs NpoOieM M 3a/ad, HaXOXKIACHUS
YHHUKaJIBHBIX OTBETOB K TpoOIeMam;

— Ha OLEHKY «yJIOBJIETBOPUTEIbHO» (3 Oanna) — paboTa BBHIIOJIHEHA B COOTBETCTBHUHU C
3aJjaHueM, OOydJarouuiicsi MoKa3bIBaeT 3HAHUS HA YpPOBHE BOCIPOM3BEACHHS M OOBSCHEHHS
UH(OPMAIINH, UHTEIUIEKTYalIbHbIE HABBIKM PEIICHUs MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEYJOBJIETBOPUTEILHOY» (2 Oaiia) — 3aJlaHue MPEenoiaBaTessi BHITOIHEHO
YaCTHUYHO, B MPOIECCE 3ALIUTHI pabOoThl 00YYArOIIMICS JIOMYyCKAaeT CYIECTBEHHBIE OIIMOKH, HE
MOJKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS [TOCTABIEHHOM 3a/1auH.

— Ha OLIEHKY «HEYJIOBIETBOpHUTENbHO» (1 Oamn) — 3agaHue mpernojaBaTessl BHINOJIHEHO
YaCTUYHO, OOYy4YaroIMiicsi HE MOKET BOCIPOM3BECTH M OOBSCHUTH COJIEp’KaHUE, HE MOMKET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIeHUs OCTAaBICHHOM 3a/1auu.



