MUHUCTEPCTBO HAYKMW U BBICIIIEI'O OBPA3OBAHN S
POCCUMCKOM GEEPALTUUA

DenepanbHOe TOCYyIapCTBEHHOE GIO/DKETHOE 00PA30BATENBHOE YUPEXKICHHAE
BBICIIIET0 00pa30BaHUS
«MarsuTOropcKHi rocy1apcTBCHHbIH TexHIYeckui yrusepcuteT uM. .M. Hocosa»

~ YTBEPXJAIO

, %: JHupexrop MOuAC

%&?&b B.P. Xpammux
V& Ko

03.03.2021 r.

PABOYASI IPOTPAMMA JUCIIUILIAHBI (MO JISI)

METAINTYPITHYECKAA TEIVIOTEXHUKA

Hanpagnenne moAroToBKH (COENHAIBEHOCTE)
22.03.02 Metamryprus

HanpapnerroCTS (poduis/coenuan3anis) DporpamMMbl
I'mppomeraiuryprust 077aropoiHBIX U PEAKHX METAIIOB

YpoBeHs BeICIIEro oopasopanus - GakamaBpuar

Dopma 06yueHust
3204Has

Wuctutyt/ dbaxynsrer MHCTHTYT 9HEPreTHKU M aBTOMATH3UPOBAHHBIX CHCTEM
Kadenpa TemIoTeXHUIECKUX ¥ SHEPTeTHYECKUX CHCTEM

Kype 2

Marnuroropck
2021 rox



PaGouas mporpamma cocrasiieHa Ha ocHope ®I'OC BO - GakayaBpyaT IO HalIPaBJIEHHUIO
moarorosky 22.03.02 Meramnyprus (mpukas Muno6pHaayku Poccrm ot 02.06.2020 r. Ne 702)

PaGouas IporpaMMa pPACCMOTpeHa H OJoOpeHa Ha 3acelaHud Kadeapsl
TemmoTeXHIYECKAX ¥ SHSPTETHIECKHX CHCTEM

11.02.2021, npotokon Ne 6 K%/‘m
3ag. xadenpoit 7 E.I'. Hemmopenko
==

PaGouast mporpaMma ofo6pena meToauueckoi xomuccueii UOuAC

03.03.2021 r. mporokox Ne 5 'y /
N S
[Ipencenarens /%dib’j Z / B.P. Xpammun
CornacoBaHo:

3as. kadempoii ['eonoruu, MapKIIeHIepCKOro Jienia i 000ralleH s ONC3HbIX
HCKOIIaEMBIX s

W.A. I'puius

B T4
PaGoyvas mporpamMma COCTaBIICHA: (%/
3aB. kapeapoit TudDC, Kau. TEXH. HayK /4 E.I'. Hemmopenko

U

PemenseHT:
3am. Hagansauka [[DCT ITAO "MMK" , Kaﬂw
4///& ~ B.H. MuxailioBcKuit
£ ]




JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.T. ITemnopeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHICCKUX CUCTEM

IIporokomor 20 . Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM ToJly Ha 3aceJaHuu Kadeapbl TerIoTeXHHYSCKUX B SHEPTETHICCKUX CHCTEM

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl TeroTeXHUYECKUX M SHEPrETUIECKUX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I". HemmopeHko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
yueOHOM roJly Ha 3acefaHuu Kapeapsl TermoTeXHUYECKUX U SHEPTeTHYECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit ET. ITemnopeHKO




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Lenbro ocBOeHUSI AUCHUILINHBI «MeTanyprudeckas TeII0TEXHUKa SBISETCS:

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

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

M3Y4YE€HHE CBOWCTB M TPeOOBAHUU MPEAbSBIIEMBbIX K MaTepuaiaM, NPUMEHSEMbIM IPU
COOPYXEHHHU I1EYEH;

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

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

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuumuimaa MeTtaurypriudeckasi TEIUIOTEXHUKA BXOIUT B 0053aTENIbYIO YacTh y4eOHOTO
11aHa 00pa30BaTesIbHON POTrPaMMBI.

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

Tennodusuka

dusnueckas XMMHUs

Pusuka

Maremaruka

3HaHus (YMEHUs, BlaJIeHUs), MOTYYeHHbIE IPU U3yYEHUU JAaHHON JUCLUILIMHBI OyayT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

VYuebHas - HayyHO-HMcclenoBarenabckass paboTa (MONydyeHHe NEepBUYHBIX HABBIKOB
HAy4YHO-UCCIIeI0BAaTENIbCKON pabOThI)

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alI1MTa BHITYCKHON KBATM(PUKAIMOHHOMN paboThI

OCHOBBI IMHAMUKN MacCONEPEHOCA

MonenrpoBaHue MPOLECCOB U 0ObEKTOB B METAJLTYPIUH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynbrare ocBOCHMS IUCHMILIMHBI (Moayis) «Mertamrypruyeckasl TEMJIOTEXHUKA»
oOyyJaronuiics J0HKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

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

OIlK-2.1 [IpoBOANT TEXHUKO-PKOHOMUYECKOE OOOCHOBAHHE M HSKOHOMUYECKYIO
OLICHKY NMPOEKTHBIX PEIIEHUH U MHKEHEPHBIX 3a7a4

OIIK-2.2 IIpoBOAMT OLIEHKY IPOEKTHBIX PELIEHUI U MHKEHEPHBIX 3a/]1a4, B TOM YHUCIIE
JKOJIOTHYECKYHO

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




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUILUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

YUCJIC:

— KOHTaKTHas pabora — 8,4 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acoB;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— caMocTosTeNnbHas pabora — 95,7 aka. yacos;

— B (hopme npakTraeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTeCTalny - 324€T
AynutopHas 3 s
KOHTAKTHasi paboTa E £ dopma TeKyIIero
Paznen/ Tema 2 (B axaj. sacax) g5 Brn KOHTPOIA Kon
s 5 © | camocTosTenbHOM | ycneBaeMocTH U
JUCIUATUTAHBI N [~ . | KOoMITeTeHIIH
Q9 & paboThI IIPOMEKYTOYHOH
na6. | mpakr. | € 8
Tlex. Z'g aTTeCTaluu
3aH. 3aH. | U &
1. 1 Pazpmen. Meramnyprudeckue
MeYH, TeIJIoTeHepalys B Ievax,
OCHOBBI TEOPUH TOPEHUSI.
IIpopaboTka
1.1 Brenenue. Ha3znauenue nei iom{oro Hamrane
TEIUIOBBIX  IPOLIECCOB U . OIIK-2.1,
0,5 14,7 | matepuana (Tema KOHCIIEKTOB
arperatoB. OOmas cxema 1.1, Mpusiosenie [— OIlK-2.2
METAJUIypTU4ECKOM Meyn. o 1) ’
IIpopab
popabotia Hanuuue
JICKITAOHHOTO
1.2 Tennorenepamus B MATePHALA: KOHCIIEKTOB OIK-2.3
meyax. Bunmel  sHepruwm, 2 2 15 eH.IeHII/)Ie 3a;(7aq JIEKIIMH; caaya OHK-Z- 2‘
UCIIOJIb3YEMOM B Ieuax p (Tema 1.2 MIPAKTHYECKUX '
- 3aad4.
[punoxenue 1)
1.3 OCHOBBI Teopun nreIE OﬁZiiTolii Hanuuue
TOpPEeHHUs, YCTpOWCTBA ISt MaLTIe asta: KOHCIIEKTOB OIIK-2.2,
COKUTaHUS TOIUIMBA, 0,5 2/1,41 | 15 CLLICHE e ’al{ JICKIIHH; caava OIlK-2.1,
YTHIH3ALUS TEIUIOTHI p (Tema 1 ;L MPAKTUYECKUX OIIK-2.3
MPOIYKTOB CTOPAHUS prmomeﬂ.ne, ) 3amad.
Hroro no pazneny 1 4/1,41 | 44,7
2. 2 Pasgen. OCHOBHBIE THIIBI
MPOMBIIIIJICHHBIX MTeYel
2.1 Marepuainsl, erlgoﬁiifoﬁ) Hanuune
HCII0JIb3YEMbIC B MaLTIe ata: KOHCIIEKTOB OIIK-2.2,
KOHCTPYKIIHAX 0,5 18 P ’ JICKIIMH; caaya OIIK-2.1,
Py pelieHue 3a/1a4
BBICOKOTEMITEPATYPHBIX (Tema 2.1 MPAKTUYIECKUX OIIK-2.3
arperaTtoB Tpunosenue 1) 3ajay.
ITpopaboTka
2.2 TemmooOMeHHbBIE 2 JIEKIIHOHHOT'O Hannune OIIK-2.2,
anmapaTsl u ux 2/11 | 15 | marepuana (Tema KOHCIIEKTOB OIIK-2.1,
CpPaBHUTEIIbHAS OLICHKA 2.2, [Ipunoxenue JEKIUH. OIIK-2.3
1)
2.3 OCHOBHEIE THIIBI MpopaGorka
MPOMBINUICHHBIX TIeUed W neE EOHHOFO Hammawne OIIK-2.1,
Ba)KHEHIIINE 0,5 18 MaTe L;Iana (Tema KOHCIIEKTOB OIIK-2.2,
XapaKTEePUCTHKU ux 23 Hp MILOKCHIE JIEKLUH. OIIK-2.3
TEIUIOBOM paboThI =22 1P
Uroro no pazaeny 1 2/11 | 51
Uroro 3a cemectp 2 6/2,411 1 95,7 3a4€T
HTtoro no qucuuIuinHe 2 6/2,411 ] 95,7 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlnis perieHus npelycMOTPEHHbBIX BUAOB y4eOHONH pabOThl MPU M3YYEHUU IUCLUIIIMHbBI
«MeTamrypruueckasi TEINIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIOIB3YIOTCS
KaK TPaJIULMOHHBIE, TAK U MOLYJIbHO-KOMIIETCHTHOCTHBIEC TEXHOJIOTUU.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

* aKTUBU3UPOBAHNE MBIIUIEHUS 00y4aroIIuXcs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

* pa3BUTHE UHTEIJUIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepHai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENIbHOCTh CTYJEHTOB B IpYIIe, HAlpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIOXKEHHUS pe3yJbTaTOB HHIUBUAYaJbHOW pabOTHl WiICHOB rpymmbl. s pa3BuTus u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEHl  CTYIEHTOB  OpraHM3YITCS
NPaKTUYECKHE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIEMHBIX CUTYyallMid |
MEXIUCUUIUIMHAPHBIX CBsI3€il M3 pPa3lMYHBIX O0jJacTell B KOHTEKCTE pelIaeMOi 3agauu.
[lepenaua HEOOXOOUMBIX TEOPETUUYECKUX 3HAHUI U (OpPMHUpPOBaHUE IMPEACTABICHUI MO Kypcy
IPOMCXOIUT C HNPUMEHEHHEM MyNbTUMenuiiHoro oOopynoBaHus. Ha 3aHATHSAX BHeApSIOTCS
Taklue HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE AIEKTPOHHBIX M3AAHUN (UTEHHE
JEeKIHMHA C UCIOJIb30BaHUEM Clal-Tpe3eHTalul, 3JIeKTPOHHOIO0 Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aymuo- wMartepuanoB (uepe3 HWMutepuer). CamocrostenbHas padota
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH IpOpabOTKE TeM B IpolLecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTallbl
IIO3HABATEIIBHON JEATEIBHOCTU CTYIAEHTOB IIPEAINOJAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
MHTEPECYIOIIEH UX MpOOIeMbl, BbIIBUKEHUE TMIIOTE3 MPU €€ PEIIECHUHU, BBIPAKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, @ TAK)KE peanu3anus IpoAyKTa B BUAE MTyOJIMYHOI'O BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 00pa3oBaTeIbHOrO IIpolecca HpOXOJsaT ¢
UCMOJIb30BaHUEM OOpaTHOW CBA3M MEXAYy I[IpernojaBaTeieM U OOy4yarolMMHUCS  Ha
KOHCYJIbTAIMX, a TAKXKE IPU TEKYLIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. TunbkoBa, C.M. Temnopusuka u MeTauTyprudeckas TeIUIOTEXHUKA  y4e0. mocooue /
C.M. Tunbkosa. - Kpacuosipck: Cub. dpenep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcrt: anextponHsIit. - URL: https://znanium.com/catalog/product/1032123

2. JIzto3ep, B.S. TeruorexHuka U TemaoBas pabota redeii: yueOHoe mocodbue / B.S.
H3ro3ep. — 3-e um3a., crep. — Cankr-IlerepOypr: Jlanp, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — TekcT: anekTpoHHblii // 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¢ usn., crep. — Cankr-IletepOypr: Jlanp, 2012. — 208 c¢. — ISBN
978-5-8114-1017-0. — Texcrt: anekTpoHHbIi // JlaHb: IEKTPOHHO-OMOIMOTEYHAsT CHCTEMaA. —
URL.: https://e.lanbook.com/book/3900



2. bproxanos, O.H. Terutomaccooomen: Yueonuk / O.H. bproxanos, C.H. llleBuenko. - Mockaa:
HUIl Wnadpa-M, 2012. - 464 c. (Breicmee oOpa3zoBanme: bakamaspuar). - ISBN
978-5-16-004803-1. - Tekcrt: anektponHsbIit. - URL: https://znanium.com/catalog/product/258657

3. Tertorexuuka: yuconoe mocobue / 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 HCCIEIOBAaHHUE IPOLECCOB TEIUIOOOMEHA:
yuebnoe mocooue / I'.H. Matseea, F0.1. Taprakosckuii, b. K. CeHnuKkuH. - 2-¢ U31., MOATOT. 10
ned. u3f. 2008 r. - Maraurtoropck: MI'TVY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 3KpaHa. - URL:

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

5. Makapos, A.H. TemiooOMeH B 3JIEKTPOAYTOBBIX U (haKEIbHBIX METaLTyprUYeCKUX
neyax ¥ SHEPreTHYECKUX yCTaHOBKax: ydeOHoe mocooue / A.H. Makapos. — Cankt-IletepOypr:
Jlanp, 2014, — 384 c. — ISBN 978-5-8114-1653-0. — Texkct: anektponnsid // Jlaus:
aJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/50681 (mata
obpaenus: 30.10.2020). — Pesxum goctymna: it aBTOPU3. OJIb30BATEICH.

6. Komues, B.B. TemnoBoii pacuer KOKCOra3oBoil BarpaHku: yueOHoe mocooue / B.B.
KonieB, A.B. TuxonoB; MI'TY. - Maruutoropck: MI'TY, 2015. - 1 s1eKkTpoH. ONT. AWCK
(CD-ROM). - 3aru. ¢ Tutya. akpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues
/1/1123921/1407.pdf&view=true - MakpooObeKT. - TeKCT: 37eKTPOHHBIH. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

7. MarBeeBa, ['.H. DOxcnepuMeHTanbHOE HCCIEIOBAHUE IMPOLIECCOB TEIIOOOMEHa:
yuebHoe nmocooue / I'.H. Matseesa, F0.1. Taprakosckuii, b.K. CeHnukuH. - 2-¢ u31., MOAroT. 10
neu. u3a. 2008 r. - Marautoropek: MI'TY, 2011. - 1 anexrpoHn. ont. auck (CD-ROM). - 3aru. ¢
TUTYJ. 3KpaHa. - URL:

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

B) MeToanyeckne yKazaHus:

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

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

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHuoe obecnieyeHue

Haumenosaunue [1O Ne norosopa Cpoxk JIeHCTBYS JIUIICH3UH
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)




7Zip CBOOOJHO PACIPOCTPAHIEMOE OCCCPOUHO
Linux Calculate |cBoOomHO pacmpocTpaHseMoe 0eccpoUHO
FAR Manager |cB0OOJHO pacmpocTpaHsIeMoe 0ECCPOYHO
MS Windows 10

Professional J1-1227-18 o1 08.10.2018 11.10.2021
(n1g K1accoB)

MathCAD v.15

Education J1-1662-13 o1 22.11.2013 OeccpouHo
University

Calculate Linux |cBo6oaHO pacmpocTpaHseMoe SecopouHo
Desktop Xfce  [IT1O

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

Hassanue xypca

CchlIKa

3HeKTp0HHa}I 68.38. IICPUOAUICCKUX I/I3,Z[8.HI/II71
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Poccuiickass T'ocynapctBeHHas OuOinoTeka.
Karanoru

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

DNeKTpOoHHBIE pecypcbl ondmorekun MI'TY um.
I'.1. HocoBa

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

MesxyHapoaHas HAayKOMETpHUECKas
pedepaTuBHas ¥ MOJHOTEKCTOBas 0as3a JaHHBIX
HayyHbIx u3ganui «Web of science»

http://webofscience.com

MexyHapoaHas pedepaTtuBHas u
MOJIHOTEKCTOBAsl  CIpaBouHas 0a3za  JIaHHBIX

http://scopus.com

MexcnyHapoz(Ha;I 68.38. CIIpaBOYHBIX I/IB,[[aHI/Iﬁ 10
BCeM oTpacisM 3Hanuii SpringerReference

http://www.springer.com/references

MexnynapoaHasi pedepaTuBHas 0a3a JaHHBIX
0 YWCTOM W TPUKIAJHOM  MaTeMaTUKe

http://zbmath.org/

MexyHapoaHas pedepaTuBHas u
MOJTHOTEKCTOBAsE CIIpaBouyHas 0asza JaHHBIX
Hay4YHBIX H3aanui «Springer Nature»

https://www.nature.com/siteindex

ApxuB Hay4HbIX XypHanoB «HannoHaibHbIN
AIIEKTPOHHO-MH(POPMAIIMOHHBIN  KOHIIOPIILYM»
(HIT HOMKOH)

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

MexnyHapoaHas 0aza
KypHAJIOB Springer Journals

MOJTHOTCKCTOBBIX

http://link.springer.com/

Wudopmannonnas cucrema - EnnHoe OKHO
JlocTyna K MHpOPMaIMOHHBIM pecypcaM

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

[Touckosas cuctema Axagemus Google (Google
Scholar)

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

Hanwmonanbuas
WH(pOpPMAITMOHHO-aHAIMTUYECKAs ~CHUCTEMa
Poccuiickuii MHJIEKC HAy4YHOTO IMTHPOBAHUS

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

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIFOUACT:




VY4eOHble ayTUTOPUU JJIS IPOBEACHUS 3aHATHH JIGKIMOHHOTO THMA. MylnbTUMeIUIHbIE
CpeICTBAa XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMAaLIUH.

VYuebHas ayauTopus JUIs HMpOBEIEHHs J1a00opaTOpHbIX paboT: abopaTtopusi TOILUIUBA U
XHUMBOJIOTIOJITOTOBKH. ABTOMaThu4eckass HacocHas craHimms OASIS; komruiekc mabopaTopHBIX
YCTAHOBOK I10 OTIPE/ICIICHUIO XapaKTEPUCTUK TOIUINBA; KOMILIEKC Ja00paTOPHBIX YCTaHOBOK 10
M3YYEHHUIO CBOWCTB BOJbI; nu3enbHas anekrpoctanuus JIXM-30; nabopatopHas ycTaHOBKA IO
U3YYEHHIO TIOCIIEA0BATEIbHON M MapalieIbHOM pabOThl HACOCOB; KOMIUIEKC JIa0OPAaTOPHBIX
YCTaHOBOK I10 U3YYEHHUIO (PU3NUYECKUX M XMMHUYECKUX CBOICTB BEUIECTB; MAaKeT Ta30TypOMHHON
YCTaHOBKH; BUCKO3UMETP, BBITSDKHOM mIKad, proToMalnHa; edb, HEHTPOOEKHBINH BEHTUIISTOD;
BECHI DJIEKTPOHHBIE, MUKPOCKOII.

VY4eOHblE ayAWTOPUM JUIS TPOBEACHUS NPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIlUM, TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOU aTTectauuu. Jocka,
ML

Y4eOHble ayAUTOPUU, MOMEIIEHHUS M CaMOCTOSITENbHOM paboThl 00YyYarommxcs.
[Tepconanbubie KoMIblOTepbl ¢ makeroM MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
3NEKTPOHHYIO0 HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne Ui  XpaHeHUS W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanus. Cremnaxu, ceisl 115 XpaHeHus: yueOHoro obopyaoBanus. THCTpyMeHTHI 1yist
peMOHTa J1Ta00PaTOPHOTO 0OOOPYIOBAHUSI.



OreHOYHBIC CPEICTBA IJIs MPOBEACHUS TPOMEKYTOUHOM aTTeCTAI[UN

TecTbl I cAaMONIPOBEPKHU

ITpunoxxenue 1

Peittunr
CJIOXHOCTH
OtmeTKa 0
BOIIPOCOB
TexkcT Bompoca Bapuantb oTBETOB BEIOOpE .
(1-nerkuii,
ATAJIOHA .
2-cpenHuid,
3-CIIOXKHBIN)
KJTaccuuKaIus mo
MPOUCXOXKJICHHIO U arPeraTHOMY OranoH
COCTOSTHUIO
XUMHUYECKUH COCTaB OrtanoH
K o0uieit xapakTepucTiKe | temora cropaHus Dranou 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
OpPraHUYECKOro KHCJIOPOJT ¥ BOJOPOT
MPOUCXOMKICHHS:
yIIIepoJ U a30T
Al,O3 OTtajaoH
B . SiO, DraioH
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
o cynb(arHas DraynoH
ropeHun?
OpraHMyecKas ¥ KoJueaaHHas
JUTS. TBEPIOTO TOTLIIMBA OranoH
JUTSL YKHJTKOTO TOTUTURA 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
Kakas qacn)v BJIATH, MEXAHHIEeCKH
coJieprKaIieics B TOIUIHBE, 2
TepseTcs TIPH CyIIKe? XUMHYECKH CBS3aHHAS
TUTPOCKOITUYECKAst U XUMUIESCKU
CBsI3aHHas
Kakas teriora cropanust
BEICIIIAsI TETIOTA CTOPAHUS
TOIUIMBA COOTBETCTBYET 2
ACUCTBUTCIIEHOMY HU3IIAs TETUIOTA CTOPaHHUS DrtayoH




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

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 CIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIN (KOJIOIIHUKOBBIN) ra3 OtajioH
TOIUIUBY C TEIIIOTON KOKCOBBIIf Ta3
cropauus 3,5-4,0 MI[;K/M3 KOKCOJTOMEHHAsI CMECh
Q | COOTBETCTBYET NPUMEPHBIH | MPHPOAHBIiL ra3
cocras: 9-14% CO , ; CMeCh JOMEHHOTO U MIPUPOTHOTO
2
25-30% CO; 57-58% N, ; [Ta30B
CMeCh KOKCOBOTO U IIPHPOJTHOTO
ocrampHoe -CH , u H, . pip
razoB
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajioH
YCIIOBHOT'O TOTLIIMBA: 29,3 KKaJI/Kr
35,5 MIx/xr
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 HCITOIE30BAHUS
pabodeM MpOCTPaHCTBE) Tera
YCBOHTE, HA3LIBACTCA. K03 QUIMEHTOM TOJIE3HOTO
JIeUCTBUA
WHTEHCHBHOCTH Pa0OTHI IEUN OrajoH
MHTCHCUBHOCTH TEIUIOBBIJICIICHHUS B
VY nensHas Heun
MIPOU3BOAUTEIHLHOCTh =
13 pOU3BOUTE oc 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
o
[e41) XapaKTepU3yeT: % BBIXOJIa TOJTHOTO MPOYKTa
pa3Mepbl pabovero MpoCTpaHCTBa
arperara
BCE XUMHUYECKHE PEAKIIUH, 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'MYCCKUMHN MaTCpuajlaMu

TCIUIOTAa, BHOCUMAs HAarp€TbiIMun
BO3AYXOM M TOIIJIMBOM

YU IMOCTOSAHHOT O HCﬁCTBHﬂ,

TeMIIepaTypa B KOTOPbIX HE OtasoH
MEHSIETCS] CO BpEMEHEM
€YU MEPUOANIECKOr0 JEHCTBHS, C
K kaxomy THIy neuei NEPEMEHHON BO BPEMEHH
15 | oTHOCATCS METOJMYECKHE TEMIIEpaTypoi
neqn? II€YH C OJUHAKOBOM TeMIlepaTypoi
10 JAJIMHE Pab0vero NpocTpaHCTBa
MEeYH ¢ MAKCUMAJIbHOU
TEMIIepaTypoii IpH BXOJIE 3aTOTOBOK
B pabouee MpoCTPaHCTBO
K03(ppULIEeHTOM TIOIE3HOTO
bun OTaJoH
TETJIONCTIONB30BaHus (K.II.T.)
K03(ppULIHEeHTOM TOIE3HOTO
KauecTBo paboThI nieun, ee V(b(b 5
nercTBHs (K.I1.1.)
COBEPILEHCTBO KaK
16 KOJMYECTBOM TEIUIOTHI, KOTOPOE
TEIUIOBOT'O arperara
XapaKTepu3yeTcs: TOAAIOT B HICHb
' (M Iox/a)
yIENbHBIM PAaCcX0I0M TOIUINBA
(T.y.T./T TIPOIYKIINM)
K OrHEyTmOpHBIM OTHOCAT 1580 °C Oranon
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’)
TEIUIONPOBOIHOCTH IAMOTHBIC
Kakwue orneymnopsl [IaMOTHBIC
oo | BBUICPKHBAIOT MEHbIIIEE JUHACOBBIC Oranon
KOJINYECTBO TEIIOCMEH MATHC3UTOBBIC

(TepmoymapoBs)?

BBICOKOI'NTMHO3EMHUCTBIC




YBEIMYEHHE TUIOTHOCTH HAOUBKH
BaThI, acOecTa u Jp.

YBIIQKHEHHUE TOPUCTHIX
TEIJION30JISTOPOB

MPUMEHEHHUE TETUTOU30JISIUH

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 «Tpy0Oa 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 Tormea 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 O CTEHKH KaHa/a 2
MECTHBIE COIPOTHBIICHUS
CIIUSIHUE U pa3/ielieHHe IOTOKOB OranoH
NP BIDKEHUH T'a30B MO
HPOXOXKICHUE U TUIOCK
TpyOaMm U KaHajiam? PDOXOMCICHHE |CPE3 TIOCKYIO OtanoH

PELIETKY WIIH JPOCCENbHYIO MIali0y
IepOXOBATOCTh CTEH TPYO, KaHAJIOB

IlepeyeHb BONPOCOB /ISl CAMOCTOAATEIbHOI padoThI

Tema 1.1
1. Ha3nauenue u kinaccupuKaIys METaLTyprH4eCKUX Meden.
2. Haznauenue u 0011ast cxema MpOMBIIIJIEHHON TIEUH.

Tema 1.2

1. HarpeB nyroBoii u ruiazmMeHnHblil. HazHauenue, o6mnactu 3 PpeKkTUBHOTO TPUMEHEHHUSL.

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

3. HarpeB »55IeKTpOCONPOTUBICHUEM M 3JIEKTpOHHOIy4eBOH. Ha3nauenuwe, oOmactu
3¢ PeKTUBHOTO MPUMEHECHHS.

Tema 1.3

1. Buasl TOIUIHBA U X COCTaB. Y CJIOBHOE TOILIUBO.
2. OCHOBHBIE XapaKTEPUCTUKHU TOIIIMBA.

3. YcrpoiicTBa AJid CKUTaHUS TOTUIMBA.




4. ConeprkaHue U M0CIE0BATEIbHOCTD PACU€TOB FOPEHNUs TOILIMBA.

Tema 2.1

1. Marepuasbl, IpUMEHsieMbIE B TIeYax.

2. OCHOBHBI€ JIEMEHThI KOHCTPYKIIMI TIeUeH.

3. OCHOBHBIE THUIIbI IIABUJIbHBIX, HATPEBATEIBHBIX U TEPMUUYECCKUX TCUECH.
4. OrueynopHbie MaTepHUaibl, ©X OCHOBHbIE CBOMCTBA.

5. Tennou3oysILMOHHbIE MaTEPUAIIbI, UX OCHOBHBIE CBOMCTBA.

Tema 2.2

1. Hcrmonp3oBaHHE BTOPUYHBIX JHEPropecypcoB. THIBI TEIIOOOMEHHUKOB,
HAa3HAUYCHHE | CPABHUTEIIbHAS OLICHKA.

2. OcHOBbI TeopuuM MOAOOMSI W  MOJCIHUPOBAHUSA  TEIUIOTEXHHYECKHUX
TEIJIOPHEPTETUYECKUX MPOIECCOB U 000PYI0BAHUA.

3. OuyncrKa ALIMOBEIX I'a30B.

Tema 2.3
1. Knaccugukarus npoMBIIUICHHBIX TTEYEH.
2. BcnomoratenbsHoe 000py10BaHUE MEYEH.

ux



[Tpunoxenue 2

Crpykry
PHBbII
3J1eMeHT
KoMIerTe
HIMH

Ilnanupyembie
pe3yabTaTbl 00y4eHust

OuneHo4HBIE CpeICTBA

OIIK-2 CriocobeH yuacTBOBaTh B MPOCKTUPOBAHUU TEXHUIECKUX OOBEKTOB, CHCTEM M TEXHOJIOTUYECKUX MPOIIECCOB C YI€TOM SKOHOMHYECKHX,
9KOJIOTUYECKHUX U COLMAIbHBIX OrPAHUYECHUN

3HaTh

- OCHOBHBIE
OTIPEJICIICHUS U TTOHSATHUS
0a30BBIX 3HAHWIA B
obnactu
€CTECTBEHHOHAYYHBIX
JMCLUTUINH;

- (hyHIaMeHTaIbHBIE
OCHOBBI
€CTECTBEHHOHAYYHBIX
JMCHUTUIAH, OCHOBHBIC
METO/IbI PEIICHUS
TUTIOBBIX 337134 110
M3BECTHBIM aJITOPUTMaM
U TIpaBUJIaM;

- OCHOBHBIE
3aKOHOMEPHOCTH
MIPOIIECCOB
MaccorepeHoca
MIPUMEHHUTETBHO K
TEXHOJIOTUICCKUM
mporieccam, arperatam u
000pyIOBaHUIO
nepepadoTKu
(oboramenus)

CnuCcoK KOHTPOJIBHBIX BOIIPOCOB:

1. Bunpl ToruyBa U uX cocTaB. Y CIIOBHOE TOIUIMBO.

2. OCHOBHBIE XapaKTEPUCTUKU TOILIMBA.

3. YcrpoiicTBa i COKUTAHUS TOTUIMBA.

4. ConepxaHue U NOCIIEI0BATEIbHOCTh PACYETOB TOPEHUS TOILIMBA.

5. HarpeB ayroBoii u ruiazmMeHHbIi. HazHaduenue, o6nactu 3pPeKTHBHOTO TPHUMEHEHHUSL.

6. HarpeB nunaykiuonnslii. Haznauenue, o6mactu 3 peKTUBHOIO MPUMEHEHUS

7. HarpeB 251eKTpOCONPOTUBIICHUEM U 3JIEKTpOHHOyueBoil. HazHauenue, o0mact 2heKTUBHOTO TPUMEHEHUS
8. Mcnonbp3oBaHMe BTOPUYHBIX SHEpropecypcoB. THIBI TEMJIOOOMEHHHMKOB, MX Ha3HAYeHHWE U CpaBHHUTEIbHAs
OLICHKA.

9. Marepuainsl, IpUMEHSAEMBIE B II€YaX.

10. OcHOBHbIE 3JI€MEHTHI KOHCTPYKIIUI1 euei.

11. OcHOBHBIE THIIBI IUIABUJIBHBIX, HATPEBATENbHBIX U TEPMUUYECKUX TEUEH.

12. OrueynopHbsle MaTepuaibl, KX OCHOBHbIE CBOMCTBA.

13. Tennou3oasMOHHbBIE MaTEPHAIIbI, UX OCHOBHBIE CBOMCTBA.

14. Knaccugukanusi IpOMBIIIJICHHBIX MTeYeil.

15. BcnomorarensHOE 000pYIOBaHHE TTEUCH.




CrpykTry
PHBbII

Ilnanupyembie
3JIeMEHT OueHOYHBIE CpPeICTBA
pe3yabTaThbl 00y4eHust
KoMIieTe
HIIMH
MUHEPAIbHOTO CHIPbS,
MIPOU3BOJICTBA
00pabOTKU YEPHBIX U
[[BETHBIX METAJIJIOB.
- OOBSICHATH TUITUIHBIC
MOJIeTH 3a/1a4 B o01acTu
METaJULypru4eCKOU
TETUIOTEXHUKH;
- 00cyxkaath ciocoosl | [Ipumepsr 3amau:
s dextuBHoro pemenus | [Ipumep 1. Omnpepenuth TemmepaTypy B LeHTpe cisgba M3 MalOyriaepoAucTor cramu TtoamuHor 6=0.3m,
npo6eM, BO3HUKAIOIINX | HATPEBAEMOT0 B METOIMYECKON 30HE TEUH C MIAraloluM HOJAOM C thos = 0°C 10 tuos = 600°C, ecrm TemmepaTypa
B X0Je MPOAYKTOB CrOpPaHMs B 30HE M€Y MEHAETCS OT 800°C mo 1300°C B KOHIE 30HBI. Cpennuii k03 dunueHt
YMmeTh npodeccnoHaTBEHOM TemnooTaaun npuHATE 100 Br/M% K
NEeSATEIbHOCTH; [Ipumep 2. Paccuurtate pexyneparop Uil OAOTPEBa BO3AyXa JUIS CIEAYIOUIUX YCIOBUN: TeMIlepaTypa BO3AyxXa Ha
- pacro3HaBaTh BXOJIe — BBIXOJIe pekymeparopa: 0-450°C, Temmeparypa apIMa Ha BXoze B pekyneparop - 1050°C, pacxon raza Ha
s dexTHBHOE pemeHne | oTomneHne nedn B=5.46 mM°/c, KonudecTBO AbIMa Ha BXoje B pexynepatop V= 34.9 m>/c. CocTaB JBIMOBBIX ra30B:
oT Hed(pPEeKTUBHOTO, N2=72%, CO2=11%, H> O =17%
MIPU PEILICHUH 3a/1a4
CJIOKHOT'O TeTI000MeHa
B pabouem
MIPOCTPAHCTBE MEYH.
- MPAaKTUIECKUMHU [Tpumep MpakTUYECKOTO 3aaHUS
HaBBIKaMHU TenoBoii pacyer pereHeparopa
HCIIOJIb30BAHUSA Bapu | Temnepa | Cpennss Bun Makcuma | Temnepa | Cpennnii | Tun | Pasm | [Ipomomxkuren
Bnagetrs | snemeHTOB aHT Typa TeMmIiepa | TOIUJIMBA JbHas Typa koddduIr | Hacagk | ep BHOCTh
MPOCKTUPOBAHUS BO3/IyXa Typa TEIJIOBast | MPOAYKT WEHT u sUel | mepuoja, MHUH.
- HaBBIKaMU U Ha BXOJIe | TOJIOTpe Harpyska OB pacxona KU,
METOANKAMHU B Ba TIeYH, CropaHu | BO3AyXa MM




CrpykTry
PHBbII

Ilnanupyembie
3JIeMEHT OueHOYHBIE CpPeICTBA
pe3yabTaThbl 00y4eHust
KoMIieTe
HIIMH

0000111eHUS pE3yIBTATOB
MPOSKTHUPOBAHUS

- cnocobamu
COBEpPIICHCTBOBAHHSI
npodeccuoHaTbHBIX
3HaHUU U YMEHUI
MIPOEKTUPOBAHUS ITyTEM
WCIIOJIb30BAHUS
BO3MOKHOCTEN
HH(pOPMAITMOHHOM
cpenpl.

pereHepa | Bo3ayxa, MBT s Ha B
Top, C C BXOJIC B | pereHepa
perenepa TOpe
top, C

20 970 [Ipup.rasz 46.9 1570 1.44 Kayne | 160x 9
+15% pa 160
Ma3yTa

25 1000 | ITpup.ras 444 1520 1.46 ITerepc | 120x 10
+20% eHa 120
Ma3yTa

30 1050 | [Ipwup.ra3 46.0 1560 1.48 Cumen | 165x 11
+25% ca 165
Ma3yTa

35 1110 | [pwup.ra3 48 1500 1.50 Bpycko | 140x 12
+30% Bast 140
Ma3yTa

40 950 [Ipup.rasz 50 1560 1.3 Kayne | 100x 9
+15% pa 100
MazyTa

45 1050 | [Mpwmp.ra3 48.1 1490 1.34 ITerepc | 120x 10
+20% €Ha 120
Ma3yTa

50 1100 | [pwup.ra3 53.1 1480 1.36 Cumen | 140x 11
+25% ca 140
MazyTa

55 1000 | [pwup.ra3 55.5 1530 1.38 Bpycko | 100x 12
+30% Bast 100
Ma3yTa




CrpykTry

PHBbII
JJIeMEeHT Tlranupyemsie OueHo4HbIE CPeACTBA
pe3yabTaThbl 00y4eHust
KoMIeTe
HIIMHU

9 20 1150 | [pwup.ra3 58.2 1570 1.4 Kaynme | 120x 9
+15% pa 120
Ma3yTa

10 25 950 [Tpup.ra3 54.3 1520 1.44 [Terepc | 140x 10
+20% eHa 140
Ma3yTa

11 30 1000 | [Tpwmp.ra3 56.5 1560 1.46 Cumen | 100x 11
+25% ca 100
Ma3yTa

12 35 1050 | pwup.ra3 48.1 1500 1.48 Bpycko | 120x 12
+30% Bast 120
Ma3yTa

13 40 1100 | ITpup.ras 53.1 1560 1.50 Kayne | 140x 9
+15% pa 140
Ma3yTa

14 45 980 [Tpup.ra3 55.5 1490 1.3 [etepc | 100x 10
+20% €Ha 100
Ma3yTa

15 50 950 [Ipup.rasz 58.2 1480 1.34 Cumen | 120x 11
+25% ca 120
Ma3yTa

16 20 1000 | pwup.ra3 54.3 1530 1.36 Bpycko | 140x 12
+30% Bast 140
Ma3yTa

17 25 1050 | Ipwup.ra3 56.5 1570 1.38 Kayne | 100x 9
+15% pa 100
Ma3yTa

18 30 1100 | ITpwmp.ra3 48.1 1520 1.4 ITerepc | 120x 10




CrpykTry
PHBbII
JJIeMEeHT Tlranupyemsie OueHo4HbIE CPeACTBA
pe3yabTaThbl 00y4eHust
KoMIeTe
HIIMHU
+20% eHa 120
Ma3yTa
19 35 980 [Tpup.ra3 53.1 1560 1.44 Cumen | 140x 11
+25% ca 140
Ma3yTa
20 40 1000 | ITpwup.ras 55.5 1500 1.46 Bpycko | 100x 12
+30% Bast 100
Ma3yTa
21 45 1050 | ITpwup.ras 58.2 1560 1.48 Kayne | 120x 9
+15% pa 120
Ma3yTa
22 50 1100 | [pwmp.ra3 54.3 1490 1.50 [Terepc | 140x 10
+20% eHa 140
Ma3yTa
23 20 950 [Ipup.rasz 56.5 1480 1.3 Cumen | 100x 11
+25% ca 100
MazyTa
24 25 1000 | pwup.ra3 44 4 1530 1.34 Bpycko | 120x 12
+30% Bast 120
Ma3yTa
25 30 1050 | [pwup.ra3 46.0 1480 1.36 Kayne | 140x 9
+15% pa 140
MazyTa

0) [Mopsmok mpoBeAeHHSI TPOMEKYTOUHOMN aTTeCTAIlMH, IOKA3aTeNN U KPUTEPUH OIICHUBAHMS:

HpOMe)KyTO‘-IHaSI arrecraguda 1o JUCIUIIIINHE «MeTaJ'IJ'IprI/I'—IeCKaH TCINIOTCXHUKA» BKIHOYACT TCOPETUUCCKHUEC BOIIPOCHI, IMO3BOJIAIONIME OLCHUTD
YPOBEHb YCBOEHUS OOYUYAIOUTUMHUCS 3HAHUM, U TIPAKTHYECKUE 3aJaHus, BBISBISIONIUE CTEIIEHb COOPMUPOBAHHOCTH YMEHUI M BIAJCHHI, TPOBOJAUTCS B
dbopme sK3aMeHa.



3aueT no JaHHOW AMCUUILTUHE MPOBOIUTCS B YCTHOU (hopMme.
[Toka3zaTenu u KpUTEpUU OLICHUBAHUS 3a4€Ta:

® Ha OIICHKY «3a4TEHO» — 00YYAIOLIHICS JOJDKEH MT0Ka3aTh yPOBEHb 3HAHHUU HE TOJBKO HA YPOBHE BOCIIPOM3BEACHUS U 00BACHEHUS HH(POPMAIIUH,
HO W MHTCJUICKTYAJIbHBIC HABBIKW PCUHICHUA HpO6JIeM " 3a/1a4, HaAXOKACHUA YHHUKAJIIbHBIX OTBCTOB K HpO6JIeMaM, OLCHKHU W BBIHCCCHHUA KPUTHUYCCKUX
cyxaeHuii. Tak e MOHKHO OBITh MPEACTABICHO TBOPYECKOE 3ajJaHKMe, B KOTOPOM OTPaKEHbI MPOOJIEMBbI, KACAIOIIMECS BCEX ACIEKTOB 3allUThI
OKpYKaroIel Cpeibl OT BBIOPOCOB/COPOCOB 0OBEKTOB YIHEPTCTUKH.

® Ha OLCHKY «HEC 3a4TCHO» — o6yqa101u1/11710;1 HE MOXCT IIOKa3aThb 3HAHUA Ha YPOBHC BOCIIPOU3BCIACHUA U 00BACHEHHS I/IH(bOpMaHI/II/I, HE MOXECT
IMOKa3aTh MHTCIUICKTYAJIbHBIC HABBIKKU PCINCHUSA ITPOCTHIX 3a71a4.



