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Jlner axTyasmzanun padodcii nporpaMmvst

PaBouan nporpaMma MepecMOTPEHA, OOCYAICHA H O00PCHA JUTH PEanH3ALuIN B 2020 - 2021
y4eGHOM roy Ha 3aceanny Kadeapbl TenIOTCXHHSQCKHX # IGEPIETHUSCKHX cHeTeM

PaBo4as mporpaMMa nepecMoTpena, 06eyRena u ol ya umm peammzanen B 2021 - 2022
yueGHOM roy Ha sacenanun Kadenps TensoTeXHHHUECKHX H FHEPreTHUCCKHX CHCTEM

Ilpotokon o1 __ 20 N __
3as. kadenpoil E.B. Aranuro8

Palouas nporpaMMa NepecMoTpera, 06eyaiena it 0100pEHa LIS PeatH3allan B 2022 -2023
yueGHOM rojly Ha 3aceianii Kadeaphi TennoreXHHYECKHX H JHEPreTHHECKHX CHCTEM

[TpoTokon o1 __ 200y
3as. xade/poii E.b. Aranutos

PaGouas mporpaMMa nepecMoTpena, 06eyiIena i 0105peHa 18 PeaiH3alim B 2023 -2024
yueGHOM rozty Ha 3acezaniun kapeapsl TerioTeXHHIECKIX i JHEPTETHUCCKHUX CHCTEM
IIpoTokon o1 __ 20 Ne
3as. kaeapoii E.B. Aranutor




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto ocBOCHMSI AUCUUILINHBI «MeTauTyprudeckas TeII0TEXHUKa SBISETCS:

Pa3BUTHE y CTYJIEHTOB YCTOWYMBBIX HABBHIKOB MPUMEHEHHS (PyHIAMEHTAIBHBIX 3aKOHOB
Ter1000MeHa U MEXaHUKU ra3oB, COBPEMEHHOM TeOPHH TOPEHUS U PAlMOHAIBLHOTO COKUTAHUS
TOILJINBA;

(dhopMUpOBaHHE y CTYACHTOB YMEHUS UTEHUS CXEM, YepTeKel KOHCTPYKIUHI U 2JIEMEHTOB
BBICOKOTEMIIEPATYPHBIX METAITYPTUYECKUX MTeYel U YCTPONUCTB;

M3Y4YE€HHE CBOWCTB M TpeOOBaHUI MPEbSBISIEMbIX K MaTepuaiaM, NPUMEHSIEMbIM MPH
COOPYXEHHHU I1EYEH;

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

npuoOpeTeHne HAaBBIKOB TEIUIOBBIX PAacyeToB Ieuel, ropenok, (GOPCyHOK U TOPEHUS
ra3o00pa3Horo, XHUJIKOT0 U TBEPIOTO TOIINBA.

2 MecTo ITMCHHMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuunnuaa Mertamnyprudeckas TEIUIOTEXHHUKA BXOJUT B 0a30BYI0 4acTh Y4eOHOTO
TTaHa 00pa30BaTEILHON MPOTPAMMBL.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

OCHOBBI METaJUTYPTHUECKOTO MMPOU3BOJICTBA

Tennogpusuka

dusuka

Xumus

Maremaruka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

MonennpoBaHue MPOLECCOB U 0OBEKTOB B METAILTYpPTHH

[ToaroToBka K 3aIMTe U 3alIUTa BBITYCKHOM KBAIM()UKAIIMOHHONW PabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBOCHMS IUCHMIUIMHBI (Moayis) «Mertamrypruyeckasl TEMJIOTEXHUKA»
oOyyJaronuics 10mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMHU:

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHUs
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJIsl PELLICHUS] MHKEHEPHbIX 3a/1a4
3HaThb - OCHOBHBIE OIpEeNICHUs U MOHATUS 0a30BBIX 3HAHUH B 00JacTH

CCTCCTBCHHOHAYYHBIX JUCHUILIINH;

- (hyH1TaMEeHTaIbHBIE OCHOBBI €CTECTBEHHOHAYYHBIX JUCLUUIUINH, OCHOBHBIE
MCTOABI pCIICHUS TUITIOBBIX 3aJia4 11O U3BCCTHBIM AJITOpUTMaM U IIpaBUJIaM,
- OCHOBHBIE 3aKOHOMEPHOCTH MTPOIIECCOB MACCOINEPEHOCA TPUMEHUTENBHO K
TEXHOJIOTUYECKHM IIpolieccaM, arperatam 1 000pyJ0oBaHHIO epepadoTKU
(oborareHus) MUHEPAJIbHOTO ChIPbs, TPOU3BOJCTBA 00PaOOTKU YEPHBIX U
IIBETHBIX MCTAJIJIOB.




VYmeTb

- OOBSICHITH TUITMYHBIC MOICTH  3a]1a4 B 00JIACTH METAJUTYPTrHYECKOM
TETUIOTEXHUKH;

- 00cyx1ath crmocoObl 23(HEKTUBHOTO PEIICHHS MPOOJIEM, BOSHUKAIOIINX B
X0/J1e TPOPECCHOHATBHON AEITETbHOCTH;

- pacrio3HaBaTh 3¢ (HEKTUBHOE penieHne oT HedP(HEKTUBHOTO, IIPH PEIICHUN
3aJa4 CJI0KHOTO TeII000MeHa B paboueM MpOCTPaHCTBE MEYH.

Bnanets

- IPAaKTUYCCKMMHU HABbIKAMHU UCIIOJIB30BAHUS 3JICMCHTOB ITPOCKTUPOBAHUA
- HaBbIKAMU U METOJIMKaMH 00001IEHHsI Pe3yIbTaTOB IPOEKTUPOBAHMS;

- crioco0amMy COBEPIICHCTBOBAHUS POPECCUOHATIBHBIX 3HAHUM U yMEHHHA
IIPOEKTUPOBAHUS IIyTEM UCIOJIb30BAHUS BO3MOXKHOCTEH HHPOPMALIMOHHOM
Cpeabl.




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4yeTHBIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 73,5 akaj. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJIUTOpHAs — 5,5 akaJi. 4acoB

— caMocTosTenbHas padora — 70,8 akan. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTaluy - KypcOBOU MPOEKT, IK3aMEH

AynuropHas S s
. KOHTaKTHas paboTa E = ®dopma TeKyIero
X B
o u KOHTPOJIS
Pasnen/ Tema 3 (B axaz. yacax) £ A . P Kon
g 3 © | caMOCTOSTENBHOM | yCIIeBaeMOCTH U
JACIATUTAHBL 5 = . | xommereHIMK
@) g £ paboThI POMEXXYTOYHOH
nab. | mpakr. | &3
Tek. Z'Q aTTeCcTaluu
3aH. 3aH. |Q &
1. Merautyprudeckue ey,
TEIUIOTeHepanus B nevax,
OCHOBBI TEOPHH TOPEHHUSL.
IIpopaboTka
1.1 Benenue. Haznauenue Pop
TEIJIOBBIX ~ MPOLIECCOB | JICKIMOHHOTO Hamrne
por 4 7 | marepuana (Tema KOHCIIEKTOB OIIK-4
arperaroB. OOmas cxema .
N 1.1, [Ipunoxxenue TeKIUi
METaJUTYPTHUECKOH MeYH. 1)
IpopaboTka
pop Hamune
JICKIIUOHHOTO
KOHCIICKTOB
Marepuana; .
JIEKLUI; crava
1.2 TemmoreHepauus B IOATrOTOBKA oTdeTa MO
neyax. Buael  SHepruw, 4 2 221 7 oTyera K . OIIK-4
M . abopaTopHON
UCIIOJIb3YEMOIi B Ieuax nabopatopHoi
pabore; cnaya
5 paboTe; peleHne
MIPaKTHIECKUX
3ama4 (Tema 1.2,
3ama4
IIpunoxenne 1)
[IpopaboTka
pop Hanuuue
JICKIIMOHHOTO
KOHCIIEKTOB
1.3 OCHOBBI Teopun MaTepHana; N
. JIeKUUit; crava
TOPEHUs, YCTPOMCTBa JyIsi MOJIrOTOBKA oTueTa 110
COKUTAHUS TOIIINBA, 4 8/41 4 6 oTYeTa K N OIIK-4
. nabopaTopHOH
YTUITA3AIAS TEIUIOTHI nabopatopHoi
pabore; cnaya
NPOJIYKTOB CTOPAHHUS paboTe; peleHne
MIPaKTHIECKUX
3ama4 (Tema 1.3,
3ama4
IIpunoxenne 1)
HWroro no pazaeny 12 | 10/41 | 621 | 20
2. BuemHuii M BHYTpEHHHUH
TEII000MeH
[TpopaboTka
pop Hanmuuue
JIEKIUOHHOTO
KOHCIIEKTOB
N MaTepHana; .
21 BremHuit u JIKLUiT; cnava
BHYTPEHHUI TEIIOOOMEH B [OATOTOBKA oTueTa 1o
yIp 52| 2 2 5 oTueTa K y OTTK-4
pabouem MPOCTPAHCTBE . nabopaToOpHON
o nabopaTtopHoOH
neyeit pabore; cnaya
paborte; perieHue
MIPaKTHYECKUX
3amad (Tema 2.1,
3a71a4
ITpunoxenue 1)




[TpopaboTka

Hamnune
JIEKIUOHHOTO
KOHCIICKTOB
Marepuana; .
2.2 JIBrKeHHE KHIKOCTH U JIEKIINI; caada
ra3oB B TEXHOJOTHYECKUX floaroToBia oTdeTa Mo
N 4 221 | 2721 5 oT4yeTa K . OIlK-4
arperaTtax YepHOH u . nmabopaTopHOH
N nabopaTopHO’
[[BETHO!M METaTyprux paboTe; craua
pabote; pereHue
MIPAaKTHIECKUX
3anay (Tema 2.2,
3a71a4
IIpunoxenne 1)
HUroro no pasaeny 6 421 | 421 | 10
3. OCHOBHBIE THIIBI
MPOMBINITIEHHBIX ITeUei
IMpopaboTka
31 Marepuainsl, pop Hammune
JIEKIIUOHHOTO
UCIIOJIb3YeMBbIe B MATePHANA: KOHCIIEKTOB
KOHCTPYKIUSIX 4 421 | 10 P ’ JIeKIUH; caada OIlK-4
pelieHue 3a1a4
BBICOKOTEMITEPATYPHBIX (Tema 3.1 MIPAKTHIECKUX
arperaToB - 3a1a4
P ITpunoxenue 1) A
IpopaboTka
pop Hamnune
JIEKIIHOHHOTO
KOHCIICKTOB
3.2 OCHOBBI TEXHOJOTHUHU MaTepHaa; .
JIEKLUI; crava
HarpeBa MeTajuia, BbIOOp MOJITOTOBKA
oT4eTa Mo
palMoHAaIbHBIX 4 3 3 10 oTyera K . OIlK-4
. nabopaTopHOH
TeMIepaTypHbIX u nabopaTopHOi
pabore; cnaya
TETJIOBBIX PEXKUMOB pabore; perieHne
MIPAaKTHIECKUX
3ana4 (Tema 3.2,
3a1ad
IIpunoxenne 1)
ITpopaboTka
3.3 TenmmooOMeHHBIE JIEKIUOHHOTO Hammame
anmnapaTsl u Hx 4 10 | marepuana (Tema KOHCIIEKTOB OIIK-4
CpaBHHTEIbHAS OI[CHKA 3.3, Ilpunoxxenne TeKIUi
1)
3.4 OcHOBHBIE THIIBI [IpopaboTka
NPOMBIIIIEHHBIX Te4eil u JIEKIUOHHOTO Hammaue
Ba)KHEHIINE 4 10,8 | marepuana (Tema KOHCIIEKTOB OIIK-4
XapaKTePUCTHKH ux 3.4, Tlpunoxxenue JeKIUH
TEeMJI0BOM paboTHI 1)
Hroro no pazaeny 16 3 7/21 | 40,8
HWroro 3a cemectp 34 [ 17/6U1 | 17/61 | 70,8 9K3aMeH,KIT
KypCOBOM MTPOEKT
Hroro no aucnumninuze 34 | 17/611 | 17/61 | 70,8 My p > |OIIK-4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlist perieHus NpelycMOTPEHHbBIX BUAOB y4eOHONH paObOThl MPU M3YYEHUU IUCLHUIIINHbI
«MeTamrypruueckasi TEINIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIOIB3YIOTCS
KaK TPaJIULMOHHBIE, TAK U MOJLYJIbHO-KOMIIETCHTHOCTHBIE TEXHOJIOTUU.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

* aKTUBU3UPOBAHNE MBIIUIEHUS 00y4aroIIuXcs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

* pa3BUTHE UHTEIJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepHai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENIbHOCTh CTYJEHTOB B IpYIIe, HAllpaBJICHHas Ha peleHue oOmeil 3agauu
IyTEM CJIO0XKEHHUS pPe3yJlbTaTOB HHIUBUAYaJbHOW pabOTHl WiICHOB rpymmbl. s pa3BuTus u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEHl  CTYIEHTOB  OpraHM3YITCS
NPaKTUYECKHE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIEMHBIX CUTYyallMid |
MEXIUCUMIUIMHAPHBIX CBSI3€Ml M3 pPAa3iMYHBIX O0jJacTell B KOHTEKCTE pellaeMoi 3agauu.
[lepenaua HEOOXOUMBIX TEOPETUUYECKUX 3HAHUI U (OpPMHUpPOBaHUE IMPEACTABICHUI MO Kypcy
IPOMCXOIUT C HNPUMEHEHHEM MyNbTUMenuiHoro oOopynoBaHus. Ha 3aHATUSAX BHeApSIOTCS
Takle HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE IEKTPOHHBIX M3AAHUN (UTEHUE
JEeKIHMHA C UCIOJIb30BaHUEM CIal-Tpe3eHTalul, 3JIEKTPOHHOIO0 Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aynuo- wMartepuanoB (uepe3 HWMutepuer). CamocrostenbHas pabota
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH IpOpadOTKE TeM B IpolLiecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTallbl
IIO3HABATEIIBHON JEATEIBHOCTU CTYIAEHTOB IIPEAINOJAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
MHTEpECYIOIIeH WX MPOOJIEMBI, BBIIBKEHHUE THIIOTE3 NPU €€ PEUICHUH, BBIPAKEHHUE PEIICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAK)KE peanu3anus IpoAyKTa B BUAE MyOIMYHOI'O BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 00pa3oBaTeIbHOrO IIpolecca HPOXOoIsaT ¢
UCIOJIb30BaHUEM OOpaTHOM CBA3M MEXAYy I[IpernojaBaTesieM UM OOydyarolMMHUCS  Ha
KOHCYJIbTAIUSX, a TAKXKE IIPU TEKYLIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxkenuu 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. Temnodusuka u MeTaIyprudeckas TCIJIOTEXHHUKA © y4e0. mocobue /
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. TerutorexHuka U TemoBas pabota rmedei: yueOHoe mocodue / B.A.
H3ro3ep. — 3-e wum3a., crep. — Cankr-IlerepOypr: Jlawp, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — TekcT: snekTpoHHbIii // JlaHb: 37eKTPOHHO-OHOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/93750

0) lonoJiHMTE ILHAA JIATEpaTypa:

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 cCHCTEMaA. —
URL: https://e.lanbook.com/book/3900



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

3. Tertorexuuka: yucobnoe nocobue / B.B. JIpipaun, A.A. Mansmmn, 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. DxcnepumeHTanbHOE HCCIEIOBAaHUE IPOLECCOB TEIUIOOOMEHA:
yuebnoe mocooue / I'.H. Matseea, F0.1. Taprakosckuii, b. K. CeHnuKkuH. - 2-¢ U31., MOATOT. 10
ned. u3za. 2008 r. - Maraurtoropck : MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 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 3JIEKTPOAYTOBBIX M (aKEIbHBIX METALTyPrUYeCKUX
reyax M PHEPreTHUECKUX yCTaHOBKax: yueonoe mocooue / A.H. Makapos. — Cankr-IletepOypr:
Jlanp, 2014, — 384 c. — ISBN 978-5-8114-1653-0. — Texkct: snextponHubid // Jlaus:
sJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/50681 (mata
obpamenus: 30.10.2020). — Pesxum goctymna: Juist aBTOPU3. [OJIb30BATEICH.

6. Komes, B. B. TemioBoii pacyeT KOKCOra3oBoi BarpaHku: ydeOHoe mocooue / B.B.
KoneB, A.B. TuxonoB; MI'TY. - Maruutoropck: MI'TY, 2015. - 1 sneKkTpoH. ONT. AWCK
(CD-ROM). - 3aru. ¢ Tutya. akpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1123
921/1407.pdf&view=true - MakpooObeKT. - TeKCT: 37eKTPOHHBIA. - CBEICHHS TOCTYITHBI TAKIKE
Ha CD-ROM.

7. MarseeBa, ['.H. DOxcnepuMeHTanbHOE HCCIEIOBAHUE IMPOILIECCOB TEIIOOOMEHa:
yuebHoe nmocooue / I'.H. Matseesa, F0.1. Taprakosckuii, b.K. CeHnukuH. - 2-¢ u31., MOAroT. 10
ned. u3g. 2008 r. - Marautoropck: MI'TVY, 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 - MakpooObekT. - TekcT: 2MeKTpoHHBIH. - CBeCHUS TOCTYITHBI TAKXKe HA
CD-ROM.

B) MeTroauyeckue ykazaHus:

1. 3noxazoBa, H.I'., WBanoB, /[.A. JlaGopaTopHBIl MpPakTUKyM MO JUCHUILIMHAM
«TorumBo m TCV», «Teopus um mnpakTHKa TeuloreHepauuu». Maraurtoropck: M3a-Bo
MarauTtopck. roc. TexH. yH-1a uM. [ .11.Hocoga, 2013, 53 c.

2. CeunukoBa, H.IO. IIpakTukyM 1o TeXHHYECKOH TEPMOJMHAMUKE U TEIUIOTEXHUKE:
npaktikyM / H.}O. Ceeunukosa, C.B. FOnuna, A.B. I'opoxos; MI'TY. - Maraurtoropck: MI'TY,
2018. - 1 omektpon. ont. auck (CD-ROM). - 3Barm. ¢ turyn. oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObekT. - TekcT: AneKTpOHHBIN. - CBeIeHHs JOCTYTHBI TAKKe
Ha CD-ROM.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

Haunmenosanue 110 Ne norosopa Cpok nercTBuS JIUIEH3UU
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (mns kimaccoB)




MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHo
7Zip CBOOOJIHO  PacHpOCTPaHsIEMOC 0OCCCPOYHO
Linux Calculate CBOOOJHO PACIPOCTPAHIEMOE 0eCccpouHO
FAR Manager CBOOOJIHO  PacHpOCTPaHsIEMOC 0OCCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlIKa
DjekTpoHHass 0a3a IepuOaMYecKMX u3gaHmid  East  View . .
. . https://dlib.eastview.com/
Information Services, OO0 «UIBHUC» P
URL:
HanuonaneHass wHGOPMAIIMOHHO-aHAJTUTHYECKAss CHCTEMa

Poccuiickuit unnexc Hayunoro nutupoanus (PYHLY)

~ |https://elibrary.ru/project_ri

SC.asp

[Touckosas cucrema Akagemus Google (Google Scholar)

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

Nu MalMOHHA UCTEM - Enun KH T K .
(opmamonnas  cucrema JIHOC OKHO — OCTYIA  KIyR| - http://window.edu.ru/

HHGOPMAILIMOHHEIM pecypcaM

®denepanbHOe  TOCYIApCTBEHHOE  OIOKETHOE  YUPEKICHUE

((CDG,I[epaHBHHﬁ HHCTUTYT HpOMBIIJ.UIGHHOfI COOCTBEHHOCTH)

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

Poccuiickas ['ocynapcrsennas 6ubnuoreka. Karanoru

https://www.rsl.ru/ru/4reade
rs/catalogues/

OnektponHble pecypenl oudmmoreku MI'TY um. I'.1. HocoBa

http://magtu.ru:8085/marcw
eb2/Default.asp

Yuausepcurerckas napopmarnronHas cucrema POCCHUA

https://uisrussia.msu.ru

MexayHaponHas ~ HayKoMmeTpuueckas  pedepaTuBHas u
NOJHOTEKCTOBass 0a3a JaHHbIX Hay4HbIXx wusganuii «Web of
sciencey

http://webofscience.com

Mexnynaponnas pedepaTuBHas U MOJHOTEKCTOBas CIpaBOYHAs
0a3a JJAaHHBIX HAYYHBIX M3TaHUI «SCOPUS)

http://scopus.com

MexayHnapoaHas 0a3a TOJHOTEKCTOBBIX KYpPHAJIOB Springer
Journals

http://link.springer.com/

MexayHapoaHass — KOJUIGKIIMS —~ HAy4HbIX  mpoTokojioB  molhttp://www.springerprotocol
pa3IMYHBIM OTpAcsaM 3HaHHK Springer Protocols s.com/
MexnayHaponHass ©0a3za HaydHbIX MarepualioB B oOmacrtu|http://materials.springer.co

busnyecKnx HAyK U MEKHHUpUHTa SpringerMaterials

m/

MexnyHapoaHas 06a3a CHpaBOYHBIX H3JIaHUI 1O BCEM OTPACIsIM
suanuii SpringerReference

http://www.springer.com/ref
erences

MexnyHapoaHas pedepaTHBHAS W IOJHOTEKCTOBAsl CIPABOYHAS
0a3a JJaHHBIX HAYYHBIX H3IaHui «Springer Naturey

https://www.nature.com/site
index

Apxus Hay4YHBIX KYpHAJIOB «HanumonanpHbIi
3NIEKTPOHHO-MH(pOopMarmoHHbIl koHopimym» (HIT HOUKOH)

https://archive.neicon.ru/xm
lui/




9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHble ayTUTOPHUU JIJIsI TPOBEACHUS 3aHATUH JICKIIMOHHOTO TUTA. MyIbTUMEIUHBIC
CpEeICTBA XpAaHEHUs, IEPEIaYy U MPEACTaBICHUS HH(DOPMAIINH.

VYdeOHast ayAuTOpUs Ul MPOBEICHUS JTA0OPAaTOPHBIX padoT: jJabopaTopus TOIUIMBA U
XUMBOJIONIOJITOTOBKU. ABTOMarudeckas HacocHas cranius OASIS; xomruiekc m1abopaTopHbBIX
YCTAHOBOK I10 OTNPENIEICHUI0 XapaKTEPUCTHK TOIUTHBA; KOMILICKC JIAOOPATOPHBIX YCTAHOBOK IO
W3YYCHUIO CBOWMCTB BOJBI; qu3eibHas anekrpocranius JIXM-30; naboparopHas ycTaHOBKA 1O
U3YYCHHIO IOCIIEOBATEIbHON M TapayljielIbHOW pabOThl HACOCOB; KOMILIEKC Ja0OpaTOpHBIX
YCTaHOBOK I10 M3YYCHHIO (DU3MYECKUX U XUMUYECKHX CBOWCTB BEIECTB; MAKET Ta30TypOUHHOM
YCTaHOBKH; BUCKO3UMETP, BBITSDKHOM MIKad, (I0TOMAIINHA; I1e4b, IECHTPOOCSKHBIA BEHTUIISATOD;
BECHI DJIEKTPOHHBIE, MUKPOCKOTII.

VYdeOHblE ayIUTOPHHM JUIA TPOBEACHUS TPAKTHUYECKUX 3aHSATHH, TPYIIOBBIX U
WHAWBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJISI U IPOMEXKYTOUHOU arrectanuu. Jlocka,
MeElJL.

Y4eOHbIC ayTUTOPUU ISl BBITIOJHEHHUS KYPCOBOTO MPOCKTHUPOBAHUS, MOMEIICHUS IS
CaMOCTOSATENILHON paboThl 0Oyyaronuxcs. [lepconanbhbie kommbioTepsl ¢ maketom MS Office,
BBIX0I0M B IHTEpHET | ¢ JOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEILHYIO CPEIY
YHHUBEPCHUTETA.

[lomemenne 11 XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS  y4yeOHOro
obopynoBanusi. Cteiiaxu, ceidbl uis XpaHeHus: yaeOHOro ooopynoBanusi. MTHCTpyMEHTHI Jist
peMOHTa JTa00PaTOPHOTO OOOPYIOBAHUSI.



OreHOYHBIC CPEICTBA IJIs MPOBEACHUS TPOMEKYTOUHOM aTTeCTAI[UN

TecTbl I cAaMONIPOBEPKHU

ITpunoxxenue 1

Peiitunr
CIIO’KHOCTH
OtmeTKa 0
BOTIPOCOB
Texkct Bompoca Bapuantb oTBETOB BBIOOpE N
(1-nerkuii,
JTaJloHa .
2-cpenHuid,
3-CIIOXKHBIN)
KJTaccuuKaIus mo
MIPOUCXOXK/ICHUIO M arperaTHOMY Otaion
COCTOSIHUIO
XUMHYECKUH COCTaB OtajnoH
K 00muieit XapakTepucTUKe | TemoTa cropaHus Dranson 2
TOTTABA OTHOCATCA. KO3 UITMEHT pacxo/ia BO3IyXa Ipu
CKUTaHUH
KOJINYECTBO HEOOXOAMMOTO ISt
TOPCHHMSI BO3/[yXa M BBIXOJI
MIPOAYKTOB CTOPaHUS
. YTIEPOI U KACIOPOL
Baxueilie xummuieckue
3JIEMEHTHI TOIINBA YIJIEpOZ 1 BOLOPOX Oranou 1
OpPTaHUYECKOTO KHCJIOPOJI ¥ BOAOPOJ
MIPOUCXOXKICHUS:
YTIEPOa U a30T
AlL,O4 DTanoH
. SiO, Dranon
B cocras Heroproueit
op CaO OTtanoH
MHHEpaIbHONU YacTH co 1
TOTIIMBA - 30JIbI BXOJST 2
SO,
N,
OpraHuyecKast
Kaxas cepa, conepxamasncs | yoqenannas
B TOILJIUBE, HE YYacCTBYET B 2
0 cynbhaTHas OrajoH
TrOpeHun?
OpraHuyecKasl 1 KomdeaanHast
JUTSL TBEPJIOTO TOILIHBA OrajioH
JUTSI JKUAKOTO TOTIITHBA OrajoH
XUMUYECKHI aHAIN3 JUTSI Ta3000pa3HOTO TOTUINBA
TOTUIMBA TI0 IIEMEHTHOMY HCKYCCTBEHHOTO TPOUCXOXKICHUS 3
coCTaBy MPUMCHAIOT JUTS Ta3000pa3HOTO TOILUIMBA
€CTECTBEHHOTO MIPOUCXOKICHUS
JUIS CMECH ra3000pa3HbIX TOILUIUB
TUTPOCKOITNYECKas
BHEIIIHSIS, yIepIKUBaeMast Sranon
Kakast qacni BJIary, MEXAHHIEeCKH
coJiep>Kallelicsi B TOIJIMBE, 2
TepsieTcs MpH cymIke? XUMHYECKH CBS3aHHAS
TUTPOCKOITUYECKAst U XUMUIESCKU
CBsI3aHHAS
Kakas teriora cropanust
BEICIIIAsI TETJIOTA CTOPAHUS
TOIUTMBA COOTBETCTBYET 2
ACUCTBUTCNIEHOMY HU3IIAs TETUIOTA CTOPaHHUS OtajioH




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

MIPU C)KUTAHUU 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 yTIIn OtajnoH
MoxeT gocturarb 80-96%7?
TOPIOYHE CIIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIH (KOJIOIIHHUKOBBIH) ra3 Oranon
TOIUIUBY C TEIIIOTON KOKCOBBIIf Ta3
cropauus 3,5-4,0 MZ[;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, ; [Ta30B
CMech KOKCOBOT'O U MPHUPOJTHOTO
ocranbHoe -CH ,u H, . pip
ra3os
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajnoH
YCIOBHOT'O TOILIMBA: 29,3 KKaJI/Kr
35,5 MIx/xr
WuTepBan 3naueHui 0,55-0,65
«IUPOMETPUIECKOTO 0,65-0,85 OtasoH
K03 duImeHTa» IS 0,85-0,95
11 | OPHEHTHPOBOUHOTO 0,95-1,05
onge)leneHI/m 5 0,35-0,45
JeCTBUTEIBHOM
TEeMIepaTypsl B Ile4Yax U 0,45-0,55
TONKAX:
TEIJIOBOM HArpy3Kou mneuu
Haubomnblee KoaIu4ecTBo TEIIOBON MOIIIHOCTBIO YN OTanon
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 pOU3BOUTE oc 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
[e41) XapaKTepU3yeT: % BBIXOa TOAHOTO NPOIYKTa
pasMepsl pabovero NpocTpaHCcTBa
arperara
BCE XUMHUYECKHE PEaKIINH, HAYIIHE C
MOJIOKHUTEIIEHBIM TEIUIOBBIM
Urto yuuTHIBacTCS B CTAThE OJTOAHTE cIio
s dexTom
«TEeTUI0Ta SK30TEPMHUECKUX
| pe AKIH»  [IPHXOJHOM BCE XUMHUYECKHE PEaKlH, UAYIINE C
YACTH TEIIOBOro GamaHca MOJIOKHUTEIIEHBIM TEIUIOBBIM Sranom

TEIUIOTEXHUYECKUX
arperaros?

a¢hexToM, KpoMe PeaKIyii TOPeHHUs
TOIIJIVBA.

TCIUIOTA, BBIACIIACMAs IpHU rOpCHUHU




TOILTTMBA

TCIIJIOTA, BHOCHMAA UCXOAHBIMHA
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 | oTHOCSATCS METOIUYECKUE TeMIiepaTypoi
neqn? II€YH C OJUHAKOBOM TeMIlepaTypoi
10 JAJIMHE Pab0vero NpocTpaHCTBa
ME€YH ¢ MAKCUMAJIbHOU
TEMIIepaTypoii IpH BXOJIE 3aTOTOBOK
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.)
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 ¢ OrHEYNOPHOCTHIO BBICOKOOTHEYIIOPHBIE OtasoH
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 orneymnopax OCHOBHBIE OtasioH
ocHoBoi sBisiercst  MgO? | BcmomoraTenbHbIe
HEUTpaIbHbIE
Kakue u3 npuBeneHHBIX MATHCSUTOBBIC
91 | OTHEYNOPOB HMEIOT AUHACOBBIC
MeHbIIUH K03 GULUEHT MEHOIIAMOTHBIE DTayoH
l’)
TEIUIONPOBOIHOCTH IAMOTHBIC
Kakue orneymnopsi LIaMOTHBIC
29 BBIIEP>KUBAIOT MEHbBIIIEE JUHACOBBIC OranoH
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-MHOT'OCJIOIHOU Orajnon
TETIOM30JIS LN
K KaKoif TpyTIe OTHOCSTCS 0e3 IpeABapUTEIILHOIO CMEIICHHUS DTanoH
HOpMaJIN30BaHHbIE ropesku | MWIOCKOILIAMCHHBIC
24 | Tumna «Tpy0Oa B TpyOe» KOPOTKOIIJIAMEHHbIE 2
KOHCTpYKUHH C TIPEJIBAPUTENBHBIM CMELICHHEM
l’)
CrasbnpoekTa MHKCKIIMOHHBIE
VKakKuTe IPaBUIbHYIO CO,, H,O, N
MIOCJIE/I0OBATEIILHOCTh N,, H,0, CO,
yOBbIBaHMsI KOHIIEHTPAIIUU
25 | KOMIOHEHTOB MPOTYKTOB Ny CO,, H:0 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 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
HPOXOXKICHUE U TUIOCK
TpyOam u kaHamam? POXOKACHHIE 9CPE3 IIOCKYIO DTanou

PELIETKY WIH JPOCCENbHYIO a0y
IepOXOBATOCTh CTEH TPYO, KaHAJIOB

IlepeyeHb BONPOCOB /151 CAMOCTOSITEJIbHOI PadoTHI

Tema 1.1
1. Ha3naueHnue u Ki1accupuKaIys MeTaJUTyprHuecKuX rnevei.
2. Haznauenue u 0011ast cxema MpOMBIIIJIEHHON TIEUH.

Tema 1.2

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

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

3. HarpeB »1eKTpOCONPOTHUBIEHUEM U JIIEKTpOHHOIyueBo. HasHauenue, oOmactu
3¢ PeKTUBHOTO MPUMEHECHHS.

Tema 1.3

1. Buapl TOmnMBa ¥ MX COCTaB. Y CIIOBHOE TOILIMBO.
2. OCHOBHBIE XapaKTEPUCTUKH TOIUIMBA.

3. YcrpoiicTBa AJid CKUTaHUS TOTUIMBA.




4. ConeprkaHue U MOCJIE0BATEIbHOCTD PACUETOB TOPEHUS TOILIINBA.

Tema 2.1

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MTEYHBIX T'a30B.

2. CocraBieHre W aHAIN3 TEINIOBBIX OAJAaHCOB II€YEl, OCHOBHBIE TEIUIOTEXHUUYECKHE
MOKa3aTeJIM padOTHI TIEYCH U ITyTH YHEPTrOCOCPEIKESHHUS.

Tema 2.2

1. CBOOOIHBIE M YACTUYHO OTPAHUYCHHBIC CTPYHHBIC TCUCHUSI.
2. OrpaHuyeHHbIC CTPYIHBbIE TeUEHUs. THKEKTOp U 3KEKTOP.
3. Buzbl 1BMKEHUS ra30B B IeUax.

4. [loTepu PHEPrUM MU IBUKEHUU Ta30B.

Tema 3.1

1. Marepuasbl, IpUMeEHsieMbIE B TIeYax.

2. OCHOBHBI€ 31€MEHThI KOHCTPYKLUN MeYeH.

3. OCHOBHBIE THUIIBI TUIABUJIBHBIX, HATPEBATEIBHBIX U TEPMUYECCKUX TICUCH.
4. OrHeymnopHble MaTepHalibl, UX OCHOBHBIE CBOMCTBA.

5. Tennou3oysIMOHHBIE MaTEPUAIIBI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJOTUM HarpeBa MeTajljla. THIOBBIE PEKUMBI HarpeBa «TOHKHX» H
«MAaCCUBHEIX» 3arOTOBOK.

2. Oco0eHHOCTH HarpeBa KaueCTBEHHBIX CTaJICH.

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

4. BnusiHue ycinoBUi OXJIaXACHUS METallIa Ha €ro CBOMCTBA.

5. Bunpl 6paka npu HarpeBe MeTajula U IIyTU CHIXKEHUS [TOTEPh MeTalljia.

6. KoadduimeHT TennonpoBogHOCTH cTanell 1 PakTOphl, BIUSIONINE HA HETO.

Tema 3.3

1. Wcnonb3oBaHWe BTOPUYHBIX JHEPropecypcoB. Tumbl TEMI00OMEHHHMKOB, HX
Ha3HAYCHHE W CPaBHUTEIbHAS OLICHKA.

2. OcHOBbl TeopurM TMOAOOMSI M  MOAETUPOBAHUSA  TEIUIOTEXHUYECKUX U
TEIUIO3HEPIreTUYECKUX MPOLIECCOB U 000PYAOBaHUS.

3. OuncTKa TBIMOBBIX Ia30B.

Tewma 3.4
1. Knaccudukanus npoMBIIIICHHBIX MTEYEH.
2. BcnomoratensHOE 000pyI0BaHHUE TICUCH.

KypcoBoii npoekt

lenp BbIMOIHEHHS MNpoeKTa — MPUOOPETEeHHE CTYACHTaMU HAaBBIKOB BBINOJIHEHUS
TEIUIOTEXHUYECKUX PacyeToB MPOIECCOB, COBEPIIAEMBIX B MPOMBIIIJICHHBIX I€4ax, BBIOOpa
KOHCTPYKTUBHBIX DPEHICHUU TeYeld W WX DJIEMEHTOB, YMEHUW IMOJb30BaThCS CIPABOYHOU U
HOPMAaTUBHOM JINTEPATypOH IO TEIUIOTEXHUKE, HCIOJIb30BaTh DPA3IMYHBIE IUArpaMMbl IS
pacdera nmapaMeTpoB U IPOLIECCOB.

Hns crynentoB mnpoduns «HOBeavpHbIE W NPOMBIIUICHHBIE JUTEHHBIE TEXHOJIOTHUN
MIPEAYCMOTPEHBI CIIEAYIOIUE TEMbI KYPCOBBIX IPOEKTOB: «TEIIoBOM pacdyeT KOKCOra3oBOH
BarpaHKu».

KypcoBoil mPoekT BKJIIOYAET MOJHBIN TEIIOBOM W a’POJMHAMUYECKUN PacyeThbl MEYu
(KOKCOTa3oBOM BarpaHKM) M COCTOMT M3 MOSCHUTENBHOM 3amUCKM M TPaduyecKod YacTH.
['padmyeckas yacte B Buje 1-2 pa3pe30B BHIOIHSAETCS Ha OAHOM JHcte popmara Al.



[MosicauTenpHas 3amrcka JoKHA ObITh n3nokeHa Ha 20-30 c. Oymaru pasmepa 210 x 297
Ha OJHOM CTOpOHEe JucTa, odopmieHa B OOJOXKKE, CHaOEHA OIJaBJICHUEM M CIIHMCKOM
UCII0JIb30BaHHOM JiuTepaTyphl. [loscHUTENbHAS 3aMKCKa B 1IEJIOM WM OTACJIbHBIC €€ 3JIEMEHThI
MOTYT OBITh MIPE/ICTaBICHBI PACIIEYATKON IPOrPAMMBI U €€ PELICHUS] Ha KOMITbIOTEpe.

DneMeHThI neun (BO3AyXOHarpemartelis), JAbIMOBOTO TPaKTa, FOPEJOK M BEHTHJIATOPOB
BBITIOJIHSIFOTCS B TTOSICHUTEILHOM 3amucke ¢ coomoaeHueM Tpedbosannii ECK/I.

KypcoBoii mpoekT BBIMOIHAETCS B CASAYIOIIEH MTOCIeI0BATENLHOCTH (110 ATanam):
Brenenue.
Pacuer ropenus tomnmsa.
Omnpenenenue pacxoa IpUPOIHOTO Ta3a.
MarepuanbHbIi OallaHC TIABKH.
TennoBoii 6anaHC MIIABKH.
Pacuer pazMepoB BarpaHku.
PacuyeT razoBoii ropenku.
PacdeT KOHBEKTUBHOIO peKymnepaTopa.

XN R



ITpunoxxenune 2

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPEICTBA IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIINU:

CTpykTy
PHBbII
3J1€MeHT
KOMIIeTe
HIOMH

Ilnanupyemble pe3yJbTaThl 00y4eHHUsI

OueHoYHbBIE CPeICTBA

OITK-4 rOTOBHOCTBIO COYETATh TEOPHUIO M MPAKTUKY ISl PEIICHHUS] HH)KCHEPHBIX 3a7ad

- 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;

Crcok KOHTPOJIBHBIX BOTIPOCOB:

1. Buzpl TomuyBa U UX €OCTaB. Y CJIOBHOE TOIUIHBO.

2. OCHOBHBIE XapaKTEPHUCTHKH TOTLIHBA.

3. YcrpoicTBa AJsl CKUTaHMSI TOTUIUBA.

4. ConeprkaHue ¥ MOCJIe0BATEILHOCTh PACUETOB TOPEHUs TOILIMBA.

5. HarpeB ayrogoii u mnasmenssiii. HazHauenue, o6nact 3(peKTUBHOTO NPUMEHEHHSI.
6. HarpeB nnnykunoHHslid. Haznauenue, obnactu 3¢ hpeKTHBHOTO IPUMEHEHUS

7. HarpeB »sIeKTPOCONPOTHBICHHEM U JIIEKTpOHHONy4YeBOi. HasHaueHwue,
MPUMEHEHHUS

obsactu  3PPEKTUBHOTO

3Hath
- OCHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB MaccorepeHoca | 8. OCHOBHBIC 3aKOHOMEPHOCTH MEXaHHUKH TICYHBIX T'a30B.
MIPUMEHHUTEIBHO K TEXHOJIOTHIECKUM IIPOIIECCaM, 9. CBoOOIHBIC U YaCTUYHO OTPaHHYCHHBIC CTPYHHBIC TCUCHHS.
arperataM u obopynoBaHuio nepepadorku (oboramenus) | 10. OrpanudeHHbIC CTPYHHBIC TedeHUs. THXEKTOp U 3KEKTOop.
MHHEPAILHOTO CBHIPHs, POU3BOJICTBa 00padOTKH YepHbIX | 11. Buapl MBMKEHUS ra30B B IeYax.
Y IIBETHBIX METAJLJIOB. 12. TToTepu sHEPTHUM MPH TBUKCHUH T'a30B.
13. KoappunueHT TErIonpoBOHOCTH cTaiel ¥ (paKTOPHI, BIMSIONINE Ha HETO.
14. BriusHue yciaoBuil OXJIaKICHHUS MeTaJlsla Ha ero CBOICTBa.
15. OCcHOBBI TEOpUHU TIOAOOMS U MOJCIUPOBAHUS TEIUIOTEXHUYCCKHX U TEIUIOHEPTETHYSCKUX MPOIIECCOB U
000pyIOBaHMUS.
ITpumepsl 3anay:
- O0OBSICHATH TUIIMYHBIE MOJEIH 3a1a4 B 00JIaCTH . .
. IMpumep 1. OnpexpenuTh TemrepaTypy B LEHTpE cisi0a W3 MallOyIJIEPOJUCTON cTany ToMuuHOH 0=0.3M,
METAJUTYPIHYCCKON TEIIIOTEX HUKH; o _n — 0
HArpeBaeMoOro B METOAMYECKON 30HE MeYM C MIATalImMM HojAoM ¢ t,, = 0°C mo t,, = 600°C, ecnu
- 00Cyx1aTh crIoco0bI 3 PEKTUBHOTO pEIICHHUS TPOOIIeM, 0 0 .
o TeMIieparypa mpoAyKToB cropanus B 30He meun MeHsercss oT 800°C mo 1300°C B koHue 30HbL. CpemaHuid
BO3HUKAIOIIHNX B X0/1€ MPOo(deccnoHaTbHOMI 2
YMmerh ESTEBHOCTIL: ko3 dunueHT Temwiootaun npuHsTh 100 Br/m K
’ [Ipumep 2. PaccuuraTh pekymneparop sl MOJOTpeBa BO3Ayxa IJs CIEAYIOIIMX YCIOBHI: TemmepaTrypa
- pacro3HaBaTh Y3PPEKTHBHOE PEIICHHUE OT puMep PeKyreparop A Op yxa JLYIOIHHX Y P }(I)p
BO3JlyXa Ha BX0Jle — BbIXoJie pekyneparopa: 0-450°C, remneparypa apiMa Ha BXoze B pexyrnepatop - 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%
Buaners | MPAKTUICCKIMU HaBBIKAMH HCIIOIb30BaHUS 3JEMEHTOB | BapuaHTHI 3a1aHU [T BHIIOIHEHHS KYPCOBOTO MPOCKTA!

ITPOCKTUPOBAHUSA

TennoBoil pacueT KOKCOTra30BOM 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 NPOEKTUPOBAHUS ITyTEM
HCTIOB30BaHU BO3MOKHOCTEH HHPOPMAITMOHHON
cpempl.

COCTaB MECTAJIOIINUXTHI < 3, o E COCTaB MPUPOJHOTO TI'a!
o | ) =
=~ g2l 8 ) C
Bapua . | ca 2 lg2l 5| 2|cH Cs 11Ca | Cs
HT Si| Mn | S P Cr | Ni Fe| €& | 28| Bl 2 2 |'H ||H, | Hy
© E E & s §. N H 8 0 2
= ~ SR N= 6
1. 1 |1 0.00 0006 [1 [3 |10 1 |98 0. [lo. |o.
5 1|4 4 (|1 |1
2.. 3 |2 0.00 [ 0006 |2 [4 |11 1 |97 0. [lo. |o.
5 o 5 3 |3 3 (2 |2
3. 4 |3 0.00 | 0.006 |3 |5 |12 S 2 1 | 9. 0. [[o. | -
5 g S 5 |8 5 |3
4. 2 |4 0.01]0006 |4 [6 |13 e 1 |95 0. [[o. |o.
g 7|7 4 (|1 |1
5. 1 |45 [001[0006 [1 [3 |14 e 1 |98 0. [[o. |o.
=19 |2 3 |2 |2
6. 3 |1 |oo1|oo006 [2 [4 [15 | S 21 |98 o. [lo. | -
S S11 |4 5 |3
7. 4 |2 0.01]0007 [3 [5 |16 =} g1 [o7. 0. [[o. To.
2| = |3 |3 4 |1 |1
8. 2 |3 001]0007 [4 [6 |17 S 211 |9 0. [[o. To.
5|5 Zl5 |8 3 |2 |2
9. 1 |4 0010007 |1 |3 [18 | 8|~ 2|1 |95 0. [lo. | -
=17 |7 5 |3
10. 3 |45 [001]0007 [2 [4 |19 &; 1 |98 0. [[o. To.
5 B 9 |2 4 |1 |1
11. 4 |1 0.01]0007 [3 [5 |20 1 |98 0. [[o. |o.
5 1 |4 3 |2 |2
12. 2 |2 001]0007 [4 [6 |10 o 1 | o7 0. [lo.
5 = 3 |3 5 |3
13. 1 [3 001001 [1 [3 |11 3 1 | 9. 0. [lo. Jo.
5 5 |8 4 (|1 |1
14, 3 |4 001]001 [2 |4 |12 25 1 | 95. 0. [lo. |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
Lo
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 AaTTECTalluM, TII0Ka3aTeid M KPUTCPUH
OLICHUBAHMUSL:

[IpomexxyTouHasi aTrrecTanys IO JUCHHUILIMHE «MeTalTypruieckas TEIIOTEXHHUKA
BKJIIOUAET TEOPETUYECKUE BOIIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUYaIOLTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHMsl, BBIBIAIONME CTENEHb C(HOPMHUPOBAHHOCTH YMEHHMHA U
BJIQJICHUH, IPOBOAUTCS B HOpMe IK3aMEeHa.

DK3aMeH M0 JIaHHOW JAMCUUIUIMHE MPOBOJUTCSA B YCTHOHM (pOopMe MO IK3aMEHALMOHHBIM
OousietaM, KaXIbl M3 KOTOPBIX BKIIIOYAeT 2 TEOPETHYECKHUX BONPOCAa U OJHO MPAKTHUUYECKOE
3a/laHue.

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLIEHKY «OTIUYHOY (5 6aioB) — 00yJarOUIUIiCS JEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKOe U TJIy0OKoe 3HaHUe
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJNHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONIEpPHpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSX MOBBIIICHHOMN CII0)KHOCTH.

— Ha OLIEHKY «xopouio» (4 Oamna) — oOyyaromuicss JeMOHCTPUPYET CPEeIHUIl ypOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHbBI, HO JIOIMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPU aHATUTUIECKHUX OTIEPAIHX, IEPEHOCe
3HAaHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OLEHKY «yJIOBJIETBOpUTENbHO» (3 Oamia) — oOydaroumuics JEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0J€ KOHTPOJIbHBIX MEpONPHUATHIT
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWI, YMEHHH, HAaBBIKOB,
0Oy4arolIMiCsl HWCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHUSIMH H
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEILHOY (2 6asia) — 00ydaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKOro marepualia, JOMYCKAaeT CYIIECTBEHHBbIC OLIMOKU, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PELICHH MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 Oamn) — oOyuaromuiicss HE MOXKET IMOKa3aTh
3HAHHS Ha YPOBHE BOCIPOU3BEACHHUS U OOBSCHEHUS HHPOpPMAIMM, HE MOMKET IO0Ka3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MPOCTHIX 33/ad.

IToxa3aTenu U KpUTEPUH OLIeHUBAHUS KYPCOBOIO NMPOEKTA:

— Ha OLEHKY «OTINYHO» (5 0aymioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33aJJaHUEM,
00yyaroImuiicsl MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOU3BEJCHUS U
o0BsicHeHUsT MH(MOpMAIMM, HO M HMHTEIUICKTyaJbHBIE HABBIKM pPEUICHHs MpoOiIeM | 3ajad,
HaXO0XKJICHNS YHUKAJIBbHBIX OTBETOB K IPOOJIeMaM, OLICHKH M BEIHECEHHSI KpUTUYECKHUX CYXKACHUH;

— Ha OLIEHKY «xopoiio» (4 6amia) — paboTa BHITIOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
oOyyaroIuiicsl MOKa3bIBaeT 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BEIEHHS U OOBSICHEHUS
UHPOpPMALMK, HO M HMHTEIUICKTYAIbHbIE HABBIKM PEIICHHWS MpoOIeM M 3a/1ad, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB K IpobsieMawm;

— Ha OLIEHKY «YIOBJIETBOpUTENIHbHOY» (3 Oamna) — paboTa BBITIOJIHEHA B COOTBETCTBHH C
3aJaHieM, OOydJaroIMiCs TOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOM3BENCHHMS U OOBSCHEHUS
MH(POPMAIINH, HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEYJIOBJIETBOPUTENbHOY» (2 6asia) — 3a7aHue MpernoaaBaTelis BbINOJIHEHO
YaCTUYHO, B MPOIIECCE 3aMIUTHI padOTHl 00YUYAIOMIUKCS JOMYCKAeT CYIIECTBEHHbBIE OMMOKH, HE
MOYKET MOKa3aTh UHTEIUIEKTyaJbHbIE HABBIKU PEIICHUS MOCTABICHHOM 3a/1auH.

— Ha OIICHKY «HEYJIOBIETBOPHUTEIbHO» (1 Oamm) — 3amaHue mperogaBaTess BHIITOJIHEHO
YaCTUYHO, OOydaloUMiics HE MOXKET BOCIPOU3BECTH M OOBICHUTH COAEp)KaHUE, HE MOXKET
M0Ka3aTh WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS ITOCTABJICHHON 3a/1auu.



