MUHUCTEPCTBO HAYKH Y BBICIIET'O OBPA3OBAHU S
POCCHUUCKOU OEJIEPALIMN
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TemoTeXHUYECKUX ¥ SHEPTEeTHYECKUX CUCTEM
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHNCKOU OEJEPALINN

T ®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICILIET0 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIN TeXHUYECKU yHuBepcuTeT um. I'.11. HocoBa»

YTBEPXIAIO
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B.P. Xpamiun

03.03.2021 r.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

META/UIYPITHYECKAA TEIUVIOTEXHHKA

Hamnpapnenue noarotToBku (CrenuagabHOCTD)
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3a04Has
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Kadenpa TenmoTeXxHNnYeCKuX U IHEPTETUIECKUX CUCTEM

Kypc 2

Maruuroropck
2021 rox



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBJICHHIO
noarotoBku 22.03.02 Meramnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

PaGouast mporpamma paccMoTpeHa ©  0J00OpeHa Ha 3acedaHuu  Kadeapbl
TeroTeXHNIECKUX U SHEPTETHYCCKUX CHCTEM
11.02.2021, npotokomn Ne 6
3aB. kadenpoit E.I'". Hemmmopenko

PaGouas nporpamma ogobpena metoaudeckoi komuccueir MOuAC
03.03.2021 r. mpotokoma Ne 5
IIpencenarens B.P. Xpamimun

CornacoBaHo:
3aB. kadeapoit MeTaimnmypriuu ¥ XUMHYECKUX TEXHOJIOT U

A.C. XapueHko

Paboyas mporpamMma cocraBiieHa:

CT. mpernoaaBarens kapeapsl TudC, C.B. OckoinkoB
Penensenrt:
3aMm. HayanpHuka — LOCT ITAO "MMK" , KaHJI. TEXH. HayK

B.H. MuxaiinoBckuii




JIner akryaauszanun padoueil mporpaMmmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2022 - 2023
yueOHOM roy Ha 3aceaHuu Kapeapsl TermIoTeXHHYECKUX U SHEPTETHIECKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadenpoit E.T. I‘TCHIHOpeHKO

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Toly Ha 3aceaHuu Kadeapbl TerIoTeXHHUYECKUX M SHEPTeTHICCKIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadenpoit E.T. I‘TCHIHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U DHEPTETHUCCKUX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii E.T. PTemnopeHKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii E.T. PTemnopeHKo

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqoopena st peanusanuu B 2026 - 2027
yaeOHOM TOJTy Ha 3aceaHuu Kapeapbl TerIoTeXHHYECKUX B SHEPTETHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii E.I'. HemmopeHko




1 Iles1u ocBOECHUSI I CUMILTHHBI (MOZYJI51)

Lenbro ocBOCHUSI AUCUUIUINHBI «MeTauryprudeckas TeII0TEXHUKAY SIBISICTCS:

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

(hopMUpOBaHKE Y CTYACHTOB YMEHUS UTEHUS CXEM, YepTeKel KOHCTPYKIUI U 2JIEMEHTOB
BBICOKOTEMIIEPATYPHBIX METAILTYPTUYECKUX ITeYel U YCTPONCTB;

M3Y4YeHHE CBOWCTB M TPeOOBAHUN MPEIbSBISIEMbIX K MaTepuaiaM, NPUMEHSIEMbIM MPH
COOPYXEHHHU I1EYEH;

(¢bopMUpOBaHHE Yy CTYJEHTOB Ha OCHOBE PAllMOHAIBHON TEXHOJIOIMHM HAarpeBa MeTasuia,
YMEHUH TEIUIOBBIX PACUETOB;

npuoOpeTeHne HaBBIKOB TEIUIOBBIX PAacyeToB Ieuel, ropenok, (GOPCYHOK U TOPEHUS
ra3o00pa3Horo, XHUJIKOT0 U TBEPIOTO TOIINBA.

2 MecTo TMCHUIIMHBI (MO/IYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMbl

JucuunnuHa Mertamyprudeckast TEIUIOTEXHUKA BXOAUT B 0053aTENbYI0 YacTh y4€OHOro
11aHa 00pa30BaTeNIbHON MPOrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJ€HUs),
c(OpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

Tennodusuka

dusnueckas XMUMus

dusuka

Maremaruka

3HaHus (YMEHUS, BIaJIeHUs), MOTYYeHHbIE IPU U3yYEHUHN JAaHHOW AUCLUILIMHBI OyayT
HEOOXOIUMBI 1151 U3YYEHUSI AUCIUTIIINH/TIPAKTUK:

VYuebHasg - HayyHO-HMcclenoBareibckas paboTra (MONydyeHHEe TNEepBUYHBIX HABBIKOB
HAy4YHO-UCCIIeI0BATENIbCKON pabOThI)

[IpoekTupoBaHue JOMEHHBIX [T€YeH U BCIIOMOTaTeIbHOTO 000PYA0BaHUS

CoBpeMeHHbIE TEXHOJIOTHH PeCypcocOepeKeH sl B YepHOU METaIITypruu

Teopust 1 TEXHOJIOTHUS BBIIUIABKYU CTAIM B KUCIOPOJAHOM KOHBEpPTEPE

DKctyatanus JOMEHHBIX Iedei

HoBble TEXHOIOTNYECKUE PELLIEHUS B METAJTYPTUN YEPHBIX METAIIJIOB

OCHOBBI TPOKATHOT'O MPOU3BOACTBA

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJbTAThl 00yUeHu st

B pesynbrare ocBO€HMS NUCHUIUIMHBI (MOAyss) «MeTammyprudeckas TEMJIOTEXHHKa»
oOyyaroImuiics JoKeH 001aaTh CIeAYOMIUMU KOMIETEHITUSIMHU:

KO,Z[ HHJAUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-2 CnocobOeH ydJacTBOBaTh B MPOSKTUPOBAHWU TEXHHUYECKHMX OOBEKTOB, CHUCTEM W
TEXHOJIOTMYECKUX IIPOLECCOB € YYETOM 3KOHOMMYECKHX, DKOJOIMYECKHMX M COLMAJIBHBIX
OrpaHNYCHUIN

OIlK-2.1 [IpoBOIUT TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHHE U HSKOHOMHUYECKYIO
OLIEHKY IPOEKTHBIX pellIeHUI 1 MH)KEHEPHBIX 3a]1a4

OIlK-2.2 [IpoBOINT OLIEHKY MPOEKTHBIX PEIEHUI U MHKEHEPHBIX 3a7a4, B TOM YHUCIIE
HKOJIOTHYECKYIO

OIIK-2.3 AHanu3upyeT M OUEHHMBaeT  paboOTOCHOCOOHOCTh  MPEANPHITUS
(TEXHUYECKUX 00BLEKTOB, CHCTEM M IPOIIECCOB) C YUETOM COLMAIbHBIX




|orpaHquHm71




4. CTpykKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh AUCIUIUIMHBI COCTaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM

4uclIe:

— KOHTaKkTHas padora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acoB;

— BHeaynutopHas — 0,4 akaJ. 4acos;

— caMocTosTeNNbHas padora — 95,7 aka. 4yacos;
— B (hopme mpakTHyecKoit moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynutopHas = =
KOHTaKTHas paboTa E 5 dopma TEKyIEero
=
B aKaJl. 4acax 3} Bu KOHTPOJIS
Paznien/ tema 2 (B axaz. vacax) E B A . p Kon
> 3 © | caMOCTOATENFHON | yCIEBaEMOCTH U
JUCLUATUINHBI R [~ 6 . | kommeTeHII
g £ padoThI MIPOMEKYTOIHON
na6. | mpakr. | £ 3 aTTecTaluu
Tex | an sam | S & B
1. 1 Pa3pen. Meramtypruyeckue
MeYy, TEIUIOreHepanusl B Ieyax,
OCHOBBI TEOPUH TOPEHUSI.
IIpopaboTka
1.1 Beenenne. Haznauenue pop
TEIUIOBBIX  MPOLIECCOB U JICKIHOMHOro Hammine
P 0,5 14,7 | marepuana (Tema KOHCIIEKTOB
arperatoB. OOmas cxema o
o 1.1, Ilpunoxenue JIEKIUH.
METAJUTyPTUYECKOH MeYu. 1)
[IpopaboTka
Hanuuue
JICKIIMOHHOTO
1.2 Tennorenepamus B MATeDHANA: KOHCIIEKTOB
meyax. Bumel  sHepruwm, 2 2 15 CIJ_ICHE o 3aa’aq JIEKIIMH; caya
UCIIOJIb3YEMOH B Meuax P MPaKTHYECKUX
(Tema 1.2, sanas
IIpunoxenue 1) )
[IpopaboTka
13 OcHOBBI TEOpHH pop Hannune
. JICKIIMOHHOTO
TOpeHHs, YCTpoicTBa JUIst MATePHANA: KOHCIIEKTOB
CKUTaHUS TOIUINBA, 0,5 2 15 emeHE o 3aa’aq JIeKUuH; caaya
TATA3AIHS TEIUIOTHI MIPAaKTHIECKUX
MIPOAYKTOB CrOPaHUs ’ (Tema 1.3, 3a1a4
Poay P IMpunoxenue 1) )
Hroro no pazneny 1 4 447
2. 2 Pasgen. OCHOBHBIE THIIBI
MIPOMBINIICHHBIX ITeYeH
[IpopaboTka
2.1 Marepuansl, Hanuune
JICKIITMOHHOTO
HCTIONIb3yeMBbIe B MATePHATA: KOHCIIEKTOB
KOHCTPYKIUSIX 0,5 18 emeHEe 3az1’aq JIeKUUH; caaya
BBICOKOTEMITEPATYPHBIX P (Tema 2.1 MPAKTUYCCKUX
arperaron = 3az1ad.
P 2 [punoxenue 1) .
IMpopaboTka
22 TeruiooOMeHHbIE JIEKIUOHHOTO Hamaue
annaparsl u ux 2 15 | marepnana (Tema KOHCIIEKTOB
CpaBHUTEJbHAs OLICHKA 2.2, TlpuioxxeHne JICKLIUH.
1)




2.3 OcHOBHBIE TUIIBI ITpopaboTka

MPOMBIIUIEHHBIX TIeYed u JICKIIMOHHOTO Hamnune
BaXKHEMIINe 0,5 18 | marepuana (Tema KOHCIIEKTOB
XapaKTePUCTHKHU ux 2.3, llpunoxenne JIEKITUH.
TEII0BOI paboThI 1)

HWroro no pazneny 1 51

Wroro 3a cemectp 95,7 3a4éT
Hroro no pucruminnne 2 95,7 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus npelycMOTPEHHbBIX BUAOB Y4eOHONH paboThl IPU U3YYEHUU IUCLUILIMHbI
«MeTamurypruueckasi TEIIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIONIB3YIOTCS
KaK TPaJIULMOHHBIE, TAK U MOJLYJIbHO-KOMIIETCHTHOCTHBIEC TEXHOJIOTUH.

LenssmMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBIISTIOTCS:

* aKTUBM3UPOBAHNE MBIIIUIEHUS 00y4aroIInXCs;

* popMHpOBaHUE HHTEPECA K U3YyIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIMOHHBIN MaTepuain 3aKkperuisieTcs Ha Ja0opaTOpHbIX paboTax, rae MPUMEHSETCS
COBMECTHAsl JIEATENILHOCTh CTYJEHTOB B IpYIIe, HAlpaBlICHHas Ha pelleHue oOuei 3agauu
IyTEM CIIO)KEHMsI PE3yJIbTaTOB MHIMBUIYalbHOW pPaOOTHI 4jeHOB rpynmnbl. s pa3Butus u
COBEPILIECHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OPraHU3yITCS
NPaKTUYECKUE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIEMHBIX CUTYyalMid M
MEXIUCUUIUIMHAPHBIX CBSI3€Ml M3 PAa3IMYHBIX O0jJacTell B KOHTEKCTE pelIaeMoi 3agauu.
[lepenaua HEOOXOIUMBIX TEOPETUUYECKUX 3HAHUI U (POPMHUpPOBAHUE IPEACTABICHUI MO Kypcy
IPOMCXOIUT C HNPUMEHEHHEM MYIbTUMeAUHHOro obopynoBaHusa. Ha 3aHATHAX BHeApsOTCS
Takie HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE AIEKTPOHHBIX M3AAHUN (UTEHUE
JEeKIHUHA C UCIOJIb30BaHUEM CIIal-Tpe3eHTalul, 3JIeKTPOHHOIO Kypca JIEKIMH, TpapuuecKux
00BEKTOB, BHIEO- aynuo- wMartepuanoB (uepe3 HWMutepuer). CamocrostenbHas padoTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH MpopabOTKe TeM B IpolLecce HalMCaHUs
pedeparoB, MOATOTOBKM K JTUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTallbl
[IO3HABATEJIBHON JEATEIbHOCTU CTYIAEHTOB IPEAINOJIAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
UHTEpECYIOIIel UX MpoOJIEeMBbl, BEIBIYKCHHE THUIIOTE3 MPU €€ PEIICHUH, BBIPAKEHUE PEIICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAK)KE peanu3anus NpoAyKTa B BUAE MTyOJIMYHOIO BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 00pa3oBaTeIbHOrO IIpolecca IpOXOJsaT ¢
UCMOJIb30BaHUEM OOpaTHOM CBA3M MEXAYy I[IpernojaBaTesieM U OOy4yarolMMHUCS  Ha
KOHCYJIbTAIMSX, a TAKXKE IIPU TEKYILIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHble cpeacrea AJsl MIPOBEICHUSA HpOMe)l(yTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. TunbkoBa, C.M. Temnopusuka u MeTauTyprudeckas TEIUIOTEXHHUKA : y4eO. 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. TerutorexHuka u TemaoBas pabota rmedeii: yueOnoe mocobue / B.S.
H3io3ep. — 3-e um3a., crep. — Cankr-IlerepOypr: Jlaws, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — TekcT: anekTponusiii // JlaHb: 37eKTPOHHO-OHOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/93750

0) lomotHuTeILHASI TUTEpPaTypa:

1. Kpyrnos, I'.A. Temnorexuuka: yueOHoe mocodue / 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: snekTpoHHbI# // JlaHb: JIEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/3900



2. bproxanos, O.H. Teruiomaccooomen: YueOnuk / O.H. bproxanos, C.H. IlleBuenko. - Mockaa:
HUIl Wnadpa-M, 2012. - 464 c. (Bweicmiee oOpa3zoBanme: bakamaBpuar). - ISBN
978-5-16-004803-1. - Tekcrt: anektponnsiit. - URL: https://znanium.com/catalog/product/258657

3. Termnorexuuka: yueonoe nocobue / B.B. Ipipaun, A.A. Mansiud, B.I'. CMupHOB,
T.JI. Kum. — KemepoBo: Ky3I'TY umenu T.®. I'opbaueBa, 2017. — 174 c. Pexxum nocryma:
URL.: https://e.lanbook.com/book/115115.

4. MarseeBa, ['H. OxcnepuMeHTanbHOE HCCIEIOBAaHUE IIPOLIECCOB TEIIOOOMEHA:
yuebnoe mocooue / I'.H. Matseesa, FO.1. Taprakosckuii, b. K. CeHnukuH. - 2-¢ M31., MOATOT. 110
ned. u3f. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snektpon. ont. muck (CD-ROM). - 3ari. ¢
TUTYIL 3Kpana. - URL:

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

5. Makapos, A.H. TemiooOMeH B 3JIE€KTPOIYTOBBIX U (PaKEIbHBIX METAJLTyPrUYeCKUX
neyax M SHEPreTHYECKUX yCTaHOBKax: ydeOHoe mocooue / A.H. Makapos. — Cankt-IletepOypr:
Jlanp, 2014, — 384 c. — ISBN 978-5-8114-1653-0. — Texkct: anextponHubid // Jlaus:
aJIeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/50681 (mara
obpamenus: 30.10.2020). — Pesxxum gocTyma: uist aBTOPH3. MOJIb30BATEICH.

6. Kommes, B.B. TemoBoii pacuer KOKCOra3oBoil BarpaHku: yueOHoe mocooue / B.B.
KommieB, A.B. TuxonoB; MI'TY. - Marautoropck: MI'TY, 2015. - 1 31ekTpoH. ONT. IHUCK
(CD-ROM). - 3aru. ¢ TutyJ1. akpana. - URL:

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

7. MarBeeBa, ['.H. DkcmepuMeHTallbHOE HCCIIEIOBaHHE MPOILECCOB TEIMIOOOMEHa!
yuebHoe nmocobue / I'.H. Matseea, FO.1. Taprakosckuii, b.K. CeHu4KkuH. - 2-¢ U31., MOAroT. 10
ney. u3a. 2008 r. - Marautoropck: MI'TY, 2011. - 1 anektpoHn. ont. mauck (CD-ROM). - 3arm. ¢
TUTYJ. 5KkpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/
1/1119153/989.pdf&view=true - MakpooOBeKT. - TeKCT: NeKTPOHHBIN. - CBEICHUS JOCTYIHBI
takke Ha CD-ROM.

B) MeToanyeckue ykazaHusi:

1. 3nokazoBa, H.I'., MBanos, [.A. JlaGopaTopHbIii NpakTUKyM IO AUCHUIUIMHAM
«TorummmBo u TCVY», «Teopus M mnpakTHKa TewioreHepauum». Marnutoropck: W3na-Bo
MarnuTopck. roc. Texs. yH-ta uM. I'.11.Hocoga, 2013. 53 c.

2. CeunukoBa, H.IO. [IpakTukyM M0 TEXHUYECKOH TEPMOTUHAMUKE M TEIIOTEXHUKE:
npaktukyM / H.1O. CBeunnkosa, C.B. FOauna, A.B. 'opoxos; MI'TY. - Marauroropck: MI'TY,
2018. - 1 omekrpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. 9skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObeKT. - TeKkcT: 3MeKTpOHHBIN. - CBEICHUS JOCTYITHBI TAKXKe
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe obecnieueHue

Haumenosanue [1O Ne norosopa CpoKk JIeHCTBYSI JINIICH3UH
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)




MS Office 2007

. Ne 135 ot 17.09.2007 O6eccpoyuHo
Professional
7Zip CBOOOJIHO PACIPOCTPAHIEMOC 0CCCPOUYHO
FAR Manager |cBoOogHO pacmpocTpaHsieMoe OECCPOUHO
Linux Calculate |cBoOomHO pacmpocTpaHseMoe 0eccpoUHO

IIpodeccuonanbHbie 0a3bI JAHHBIX U MH(

DOPMAIIMOHHBIC CIIPABOYHBIC CUCTEMbI

Hassanue xypca

CchlIIKa

ApXUB Hay4yHbIX XypHaioB «HanuoHanbHbIN
AIIEKTPOHHO-UH(POPMAITUOHHBIN  KOHIIOPIIYM)»
(HIT HOUKOH)

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

Mexaynapoanas Oaza
KypHaIoB Springer Journals

ITOJIHOTCKCTOBBIX

http://link.springer.com/

MexnyHapoaHas pedeparuBHas u
TIOJTHOTEKCTOBAsl _ CrpaBoYHas 0a3a  JTaHHBIX

http://scopus.com

MexryHapoaHast HAayKOMETpHYECKas
pedepaTUBHAs ¥ MOJHOTEKCTOBas 0as3a JaHHBIX
HayyHbIx u3ganui «Web of science»

http://webofscience.com

VYHuBepcuterckas HH(OpMalMOHHAs cUCcTeMa
POCCHUA

https://uisrussia.msu.ru

DnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

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

Poccuiickas ounbIMoTeKa.

Karamoru

l'ocynapcrBenHast

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

Nudopmanmonnas cucrtema - EamHOE OKHO
JIOCTyIa K ”HPOPMaIMOHHEIM pecypcam

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

IMouckosas cucrema Akagemust Google (Google
Scholar)

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

DneKkTpoHHass 0a3a TEPHOJUYECKUX H3TAHHI
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

Hanmonanbuas
nH()OpPMAIMOHHO-aHAJIMTUYECKAs CHUCTEMa
Poccuiickuii MHAEKC HAY4YHOrO ITUTUPOBAHHS

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

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTLIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




VY4eOHble ayTUTOPUU ISl IPOBEACHUS 3aHATUN JIEKIMOHHOTO THIA. MyIbTUMEIUITHbIE
CpeCTBa XpaHEHUsl, IIepelaul U IpeACTaBICHUs HH(OPMALIHH.

VYuebHas ayauTopus UIs HPOBEIEHHs J1a0OpaTOpHbIX padoT: abopaTtopusi TOILIMBA U
XHUMBOJIOTIOJITOTOBKH. ABTOMaTh4eckass HacocHas craHiums OASIS; komruiekc 1abopaTopHBIX
YCTAHOBOK I10 OTIPENICIICHUIO XapaKTEPUCTUK TOILIMBA; KOMILIEKC Ja00paTOPHBIX YCTaHOBOK I10
U3y4EHHIO CBOMCTB BOJBI; Au3esbHas snekTpocranius JJXM-30; nabopaTopHas ycTaHOBKa 110
U3YYCHHIO TOCJIEA0BATEIbHON M MapaluIeIbHOM pabOThl HACOCOB; KOMIUIEKC JIA0OPAaTOPHBIX
YCTQHOBOK 110 U3YYEHHUIO (PU3MYECKHX U XUMHUYECKUX CBOMCTB BEILECTB; MaKeT Ia30TypOUHHON
YCTaHOBKH; BUCKO3UMETP, BBITSDKHOM mIKad, proToMannHa; nedb, HeHTPOOEKHBIN BEHTUIISTOD;
BECBI AJIEKTPOHHBIE, MUKPOCKOII.

VY4eOHblE ayAUTOPUHM JUIS TPOBEACHUS NPAKTUYECKUX 3aHSATHHA, TPYNIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAllUM, TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM arrectauuu. [locka,
ML

VY4yeOHble ayIUTOPHM, IOMEIIEHUS ISl CaMOCTOATENbHOM padoThl 00ydaroLIMXCs.
[Mepconanbubie kKommbloTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ IOCTYIIOM B
JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[lomemenne Ui  XpaHeHHS W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanus. Cremnaxu, cefidsl 111 XpaHeHUs1 yueOHoro obopynoBanus. MIHCTpyMeHTHI ais
PEMOHTa JIabOPaTOPHOTO 0OOPYAOBAHHSL.



OHGHO‘IHble Cpe€acTBa ajid NpOBEACHUA HpOMe)KYTOqHOﬁ aTTcCTallunu

TecTsl A5 CaMOIIPOBEPKUA

Mpunnoxkenue 1

Pevitunr
CIIOXHOCTH
OtMeTKa 0
BOIIPOCOB
TekcT Bompoca BapuaHTbl 0TBETOB BEIOOpE N
(1-nerkwui,
JTalOHA .
2-CpeTHUH,
3-CII0KHBIN)
KJIACCU(HUKAITUS 110
MIPOUCXOXKICHUIO M arperaTHOMY OrajoH
COCTOSTHUIO
XUMUYECKUNA COCTAB Otanon
K 00uieit XapakTepucTuKe | TemnoTa cropaHus Dranon 2
TOIIJIINB THOCATCA:
OILTHBA OTHOCATC KO3 GUITUSHT pacxo/ia Bo3IyXa Ipu
CXKUTI'aHUHN
KOJIMYECTBO HEOOXOAUMOTO ISt
TOPEHUS BO3TyXa M BBIXOJI
NIPOAYKTOB CrOPAHUs
. YIJIEPOI U KUCTOPO
Baxnelie XuMuuecKue
AJIEMEHTHI TOTIIIBA YTICPOA 1 BOLOPOA OrajoH 1
OpraHU4eCKoro KHUCJIOPOZ, ¥ BOJOPOL,
MIPOUCXOXKICHUS:
YIJIEPOJ U a30T
Al,O; Oranon
B . SiO, DranoH
COCTaB HEroproueH
op Ca0O OrtajioH
MUHEPATHLHON YacTH cO 1
TOTLTUBA - 30JI6I BXOJISAT 2
SO,
N,
OpraHnyecKas
Kaxas cepa, conepxamasicss | yonqenannas
B TOILIMBE, HE YY4aCTBYET B 2
o cynbhaTHas OrajoH
TOpeHUH?
OpraHnYecKas ¥ KoJTdeaaHHas
JUISL TBEPJIOTO TOTIIMBA DTanon
18 )KUJIKOIO TOILINBA DTanon
Xumuueckuil aHaius IS Ta3000pa3HOTO TOTUTHBA
TOIUIMBA 110 3JIECMCHTHOMY HNCKYCCTBCHHOI'O TIIPOUCXOKICHUA 3
cOCTaBy MPUMCHAIOT JU1st Ta30006Pa3HOro TOMINBA
€CTECTBEHHOT'O MPOMCXOMKICHHUS
JUTSL CMECH Ta3000pa3HBIX TOTIITUB
TUTPOCKOITUYECKast
BHEIIHSIS, yIepKUBaeMast Sranom
Kakas 4acTh BIIArH, MEXAHUYECKH
coJepKaIencs B TOIUTHBE, 2

TepsieTcs mpu cymrke?

XUMHYCCKH CBsA3aHHaA

TUT'POCKOIMMYCCKasd U XUMUYECKU
CBsA3aHHasA




Kakas Tenora cropanus

BbICHIasA TEIJIOTA CropaHusA

TOITHBA COOTBETCTBYCT HU3MIAs TEMIOTA CTOPAHUS DrajsoH
7 | ACUCTBUTCIBRHOMY MIPY CO)KUTAHUH C HEIOCTATKOM
KOIMMECTBY TeILIOTHL, BO3YXA
BBLJICNIIEMON TIPU ;:ropaHHH e s ——
B IIeYax M TOTMKaXx KHCITOPOJIOM
NIPY CO)KUTaHUH C H30BITKOM BO3/AyXa
€BECHHA
B xakoM Buze TBEpAOTO b
TOIUIMBA COJIEPKAHUE Topd
8 | yrmepona B coctaBe Oypsble yriu
OpraHUICCKON MacCEl KaMeHHbIE YN Otanon
MoxeT gocturarb 80-96%7?
TOPIOYHE CIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIN (KOJIOIIHMUKOBBIN) ra3 OtajoH
TOIUTUBY C TEILIOTO KOKCOBBIIf Ta3
cropaumst 3,5-4,0 MIDK/MS KOKCOJIOMEHHAsI CMECh
Q | COOTBETCTBYET MPMMEPHBIA | PUPOAHBIH a3
cocras: 9-14% CO, ; CMECh JOMEHHOT'O U IPUPOAHOTO
25-30% CO; 57-58% N, ; [ T430B
CH . uH CMECh KOKCOBOTO U IIPHPOTHOTO
OCTaJILHOE - JuH, . 308
7000 xJIx/kr
10 TeIuioTa cropaxus 29,3 MIx/kr OtajnoH
YCIIOBHOTO TOTUIMBA! 29,3 KKaI/KT
35,5 MJlx/kr
WuTepBan 3naueHui 0,55-0,65
«IAPOMETPHYECKOTO 0,65-0,85 OrtajioH
Ko dumeHTay st 0,85-0,95
11 | OPHEHTHPOBOUHOTO 0,95-1,05
OHIV)e)leneHm{ 3 0,35-0,45
NEeHCTBUTEIHHON
TEMIepaTypsl B IeYax U 0,45-0,55
TOTKAX:
TEIJIOBOM HAarpy3Koil neuu
Haubonbiee konngecTBo TETUIOBOM MOIIIHOCTEHIO TEeUH OtanoH
TEIUIOTHI, KOTOPOE TIeYb
TETIOBBIM PEKUMOM TEYH
19 | MOXeT HOpMaNbHO (Ge3
HEeZ0XOora TOTUTUBA B K03 pHUITEeHTOM UCTIONB30BAHUS
paboueM MpOCTPaHCTRBE) TerJia
YCBOHTB, Ha3HIBACTCA. K03 QUINEHTOM TONIE3HOTO
JIeHCTBUA
WHTEHCUBHOCTDH Pa0OTHI IIEUH Otanon
WHTEHCUBHOCTD TETIJIOBBIJCIICHNS B
VY nensHas Heun
MIPOU3BOAUTEIHLHOCTh =
13 | MPOMSBOAHTCIBHOC JacoOBOW 00BEM IMPON3BOICTBA
(HampsKEHHOCTH 1Mo/1a
o
Ie4n) XapaKTepU3yerT: % BBIX0J1a TOJHOTO MPOJYKTa
pasMepsl pabodero NpocTpaHcTBa
arperara
UTo yuuThIBaeTCS B CTaThe | BCE XMMHUYECKUE PEAKITIH, HIYIINE C
14 | «remnoTa 3K30TEPMUYECKUX | MOJOKHUTEIHLHBIM TEIUIOBBIM

peaKkIui» MPUXOTHOU

s dexTom




YaCTH TEIIOBOrO OajaHca

BCC XUMUNYCCKHC pCAKIIUU, UAYIIHUEC C

TEIUIOTEXHUYECKUX MOJIOKUTEJIHBIM TEIUIOBBIM
arperaros? 3¢ PeKToM, KpOMe peakluii TOpeHHs Iranon
TOTJIMBA.
TEIUIOTA, BbIAEIAEMAs [IPU TOPEHUH
TOILIMBA
TEIUIOTa, BHOCHMAs HCXOAHBIMU
TEXHOJIOTHUECKUMH MaTepuataMu
TEIUIOTA, BHOCUMAs HaIPEThIMU
BO3/1YXOM U TOIJIMBOM
M€Y MOCTOSIHHOTO JCHCTBHS,
TeMmIeparypa B KOTOPBIX He Otanon
MEHSIETCSI CO BpEMEHEM
€YU MEPUOANIECKOr0 JEHCTBHS, C
K xaxomy Tumy neueit IIEPEMEHHON BO BpEMEHU
15 | oTHOCATCS METOAMYECKHE TEeMIIEpaTypou
neyn? MEYM C OJUHAKOBOI TeMIepaTypoil
0 JUTUHE Pabovero NpocTpaHCcTBa
€YU C MAKCUMAJIbHOMN
TeMIIepaTypol IpH BXOJE 3arOTOBOK
B pabouee IpoCTPaHCTBO
KO3 (QUITUCHTOM I10JIC3HOTO Sratom
TEIIONCIIONB30BaHUS (K.II.T.)
KauecTBo pabots! neun, ee KO?Q)Q)HHHQHTOM frofestoro
neiictBus (K.I1.1.)
16 | COPCPHICHCTIBO KaK KOJINYECTBOM TEILIOTHI, KOTOPOE
TEIJIOBOIO arperara ’ P
XapaKTepu3yeTcs: TOAAIOT B TICTh
(M I>x/9)
VIIENBbHBIM PAacX0/I0M TOILINBA
(T.y.T./T TIPOIYKITUM)
K orneynopsbsiM oTHOCAT 1580 °C Oranoxn
MaTepHabl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTOpbIX HE HIDKE (110 1680 °C
CTaHIapTaM W
TepMuHooruu Poccun): 1880 °C
OTHEYTOPHBIE
HI3z1e/1131 C OrHEYIIOPHOCTRIO BBICOKOOTHEYITOPHBIE OtajioH
18 | 1770-2000 °C oTHOCSITCSI K _
BHY: BBICIICH OTHEYIIOPHOCTH
TETUIOM30JISIIMOHHBIE
HIAMOTHBIE
B kakux orueymnopax B ANHACOBBIC Otanon
19 | kayecTBE OCHOBBI BBICOKOTJINHO3EMHUCTBIC
npeodnagaer SiO,? IUPKOHUEBEIE
(dopcrepuToBbIe
KHCJTBIE
20 B kakux oraeymnopax OCHOBHEIE OrtayoH
ocHoBoii siBnsiercst MgO? | BcmomoraTensHbIe
HEUTpaIbHbIE
Kakue 13 npuBeneHHbIX MATHCSUTOBBIC
o1 | OTHEYNOPOB HMEIOT AMHACOBBIC
MCHBIINI KOO QHIHCHT MIEHOIIaMOTHBIE Otanon

TETUTOTIPOBOHOCTH ?

IaMOTHBIC




Kaxue orneynopsl

IIaMOTHBIC

9o | BPUICPHKHMBAIOT MEHbIIEE JIMHACOBBIE DtanoH
KOJIMYECTBO Ter;HOCMeH MATHC3HTOBBIC
TEPMOYAAPOB)’
(Tepmoyniapos) BBICOKOTJINHO3EMHUCTHIC
yBEJIWYEHHE INIOTHOCTH HAOUBKHU
BaThI, acOecTa u Jp.
YBIIQKHEHHE TIOPUCTHIX
TEIJIOU30JIATOPOB
®akTopsl, yITydlIaronme
NPUMEHEHHUE TETIOM30JISLIHN
Ka4eCTBO TETUIOM30JIAILIHN - Otanon
23 9 00JIbIIIeH TOPUCTOCTH
neyei, TOTOK,
NPUMEHEHUE TEeTTIOM30JIAIIHN
MapomnpOBOIOB N
0O0JIBIIICH TIOTHOCTH
NPUMEHCHHUE
BaKyyMHO-MHOT'OCJIOIHOM Otanon
TETTOU30JISITUH
K KaKoif TpyIIe OTHOCSTCS 0e3 MpeBapUTETLHOTO CMEIICHHSI OtasoH
HOpMaJIN30BaHHbIE ropesky | MWIOCKOILIAMCHHBIC
24 | Tuna «Tpyba B TpyOe» KOPOTKOILUIAMEHHBIE
KOHCTPYKIHH C IpeIBapUTEIHHBIM CMEIICHUEM
l’)
CransnpoexTal MHKCKIIMOHHBIE
VKakKuTe IPaBUIbHYIO CO,, HO, N
MIOCJIE/I0OBATEIILHOCTh N, , H,0, CO,
yOBbIBaHMSI KOHIIEHTPAIIUU
25 | KOMIOHEHTOB MPOTYKTOB Ny CO,, H0 Orasion
ropeHus TomiMBa B nedax | H,O, N,, CO,
" TOIIKaX IIpU C)KUTaHUU B Hzo , (:()2 , N2
aTMOoc(EepHOM BO3/IyXe CO,, N,.H,0
Kakwue cranu obnanatot MAJIOYTICPOAHCTDIC
MeHBIIHMM Koo duipentom | CPEAHCYTIICPOANUCTHIC
26 | TETUIOMPOBOHOCTH H BBICOKOYTJICPOAUCTHIC
TpeOyroT OoJiee MEUICHHOTO | HU3KOJCTMPOBAHHBIC
Harpesa? BBICOKOJIETUPOBAaHHBIE Oranon
M3MEHECHHUS HAaIPaBJICHHUS TOTOKA DtanoH
M3MEHEHUS CeUeHHs KaHasla DtanoH
Kaxkue 13 nepeuncieHHbix BXOJI TIOTOKA B KaHAJ ¥ BBIXOJI U3 Sranon
(aKTOpOB MPUBOIAT K Hero
37 | WOTCPAM NaBICHIS Ha TpeHHe 0 CTEHKH KaHa/a
MECTHBIE COIPOTHBIICHUS
CIIUSIHUE U pa3JielieHHe TOTOKOB Otanon
NP JBIKCHUH T'a30B MO
Tpy6aM u KaHanam? MIPOXO’KJICHUE Yepe3 MIIOCKYI0 Sranon

pELIETKY WITH JPOCCENBHYIO MIali0y

MepoxXOoBaATOCTb CTCH Tp}I6, KaHaJIOB

IlepeyeHb BONPOCOB /ISl CAMOCTOATEbHON PadoThI

Tema 1.1

1. Ha3naueHnue u KinaccupuKaIys MeTaUTyprHuecKuX rnevei.

2. Haznauenue u o011ast cxema NpOMBIIIJIEHHON TIEUH.

Tema 1.2

1. HarpeB nyroBoii u muiazmenHbiid. Hasznauenue, o6mactu 3 peKTHBHOTO IPUMEHEHUS.
2. HarpeB nnnyknuonnbii. Haznauenue, o61act 3 heKTHBHOTO TPUMEHEHUS




3. HarpeB »IeKTpPOCONPOTHBIEHHEM W D3JIEKTpOHHONIyYeBoW. Hasnauenwe, obGiacTtu
3¢ PEeKTUBHOTO MPUMECHCHHS.

Tema 1.3

1. Buasl TonanMBa U KX COCTaB. Y CJIOBHOE TOILIMBO.

2. OCHOBHBIE XapaKTEPUCTHUKH TOTLIHBA.

3. YcrpoiicTBa AJid CKUTaHUs TOTUIMBA.

4. CoznepxaHue U TIOCIICIOBATEIHHOCTh PACYETOB TOPEHHS TOILIMBA.

Tema 2.1

1. Marepuansl, NpUMEHsIEMbIEC B IICUaXx.

2. OCHOBHBIE JIEMEHThI KOHCTPYKIIUN MTEYEH.

3. OCHOBHBIE TUIIbI IIABUJIBHBIX, HATPEBATEIbHBIX U TEPMUYECKUX MEUECH.
4. OrHeynopHble MaTE€pHaJIbl, X OCHOBHBIE CBOMCTBA.

5. Tennou30JALMOHHBIE MATEPUAIIbI, UX OCHOBHBIE CBOMCTBA.

Tema 2.2

1. Wcmonp3oBaHWE BTOPUYHBIX JHEPropecypcoB. THUIBI TEIMIIOOOMEHHHKOB, WX
Ha3HAYCHHE W CPABHHUTEIIbHAS OIICHKA.

2. OCHOBBI TEOpUHM TOHOOHMSI W  MOJCITUPOBAHUS  TEIUIOTEXHUYCCKUX U
TEIUIOPHEPTETHUECKUX MPOIIECCOB U 000PYI0BAHUSI.

3. OuyncTKa ALIMOBLIX I'a30B.

Tema 2.3
1. Knaccudukanus npoOMBIIIICHHBIX MTEYEH.
2. BcnomoratensHOE 000pyI0BaHHUE TIEUCH.



MpunokeHue 2

CTpykTyp
HBII

3JIEMEHT
KOMIIETCH
107071

Ilnanupyemsbie
pe3yJbTaThl 00y4eHus!

OuneHouHbIe CpeACTBa

OIIK-4 roTOBHOCTBIO COYETATh TCOPUIO U NIPAKTUKY JJId pCHICHUA MHXXCHCPHBIX 3a1a4

- OCHOBHBIE OTIPEJICTICHUS U
MOHATHS OAa30BbIX 3HAHUHI
B o0OJsactu

Cnucok KOHTPOJIbHBIX BOIIPOCOB:

eCTeCTBeHH?HaquHX 1. Buzasl TommuBa U UX COCTaB. Y CIIOBHOE TOTUTUBO.

AHCIHILTHH, 2. OCHOBHBIE XapaKTEPUCTUKHU TOILIHBA.

- GyHIaMEHTAbHEIE OCHOBEI 3. YcTpoilicTBa U1l CKUTaHUS TOILIMBA.

CCTCCTBCHHOHAYTHBIX 4. CopmeprxaHue U IMOCIIEI0BATEILHOCTD PACICTOB TOPSHHUS TOILINBA.

UCTIHUILTHH, OCHOBHBIC 5. HarpeB gyroBoii u mia3MeHHbIA. Haznaduenne, ob6mactu 3pPeKTHBHOTO MpUMEHEHHS.

METOJIbI CILICHIA THIOBRIX | ¢ Harpes nnnykunonssiii. HasnaueHnune, 001acté 5 PeKTHBHOTO TPUMEHEHHUS

38]1a4 IO H3BECTHEM 7. HarpeB aJ1eKTpOCONPOTHBIICHHEM | 3JIEKTPOHHOIYy4eBOi. HazHaueHwe, o0mactu 3 peKTHBHOTO TPUMEHEHHS
3HATh AlIrOPUTMaM H TpaBHIIaM; 8. cronp30BaHNEe BTOPUYIHBIX IHEPrOpecypcoB. THIIBI TEIIIOOOMEHHUKOB, UX HA3HAUCHHE U CPaBHUTENbHAS OICHKA.

- OCHOBHBIC SAKOHOMCPHOCTH | g '\ fa1eppaner, npiuMeHseMble B edax.

TIpOLECCOB MACCOTICPEHOCA | 1() (O)coBHBIE TEMEHTHI KOHCTPYKIIHH MEUei.

TIPUMCHHTCIIBHO K 11. OcHOBHBIE THUIIBI IJTABUIILHBIX, HATPEBATEIbHBIX U TEPMUYECKHX IEYeii.

TCXHOIIOTHHCCKIM 12. OrHeynopHble MaTepHaJbl, HX OCHOBHBIE CBOHCTBA.

TIpoticecan, arperaan 1 13. Terton30JUMOHHBIE MaTepUAIIbl, UX OCHOBHBIE CBOICTBA.

000pyIOBaHUIO ITepepadbOTKH 14 K .

(oGoramerus) . accu(HKanys MPOMBIIUTCHHBIX neueit.

MUHEPATBHOTO CHIPbS, 15. BeromoratenbHOE 000pyA0BaHKE Meueii.

MIPOU3BOJICTBA 00PaOOTKH

YEPHBIX U 1IBETHBIX

METaJUIOB.

- OOBSCHSTH TUIIMYHBIC

MOJIeNH 33134 B 007acTH ITpumeps! 3aau:

METAJTypru4ecKoi [Ipumep 1. OnpenenuTs TeMnepaTypy B IEHTpe Cisi0a U3 MaIoyTIepOAUCTON CTanu ToamuHoi 6=0.3M, HarpeBaeMoro B METOJMUECKON

TEIUIOTEXHUKH; 30HE [1eYH C WATARLIUM [OAOM € toy = 0°C 10ty = 600°C, ecim TeMmepaTypa mpoyKTOB Cropanus B 30He neun Mensiercst ot 800°C 10
Ymerh - 00CYXIaTh CIIOCOObBI 1300°C B xomrte 30m51. Cpeauii ko3 duuuent Termooraadn npuaath 100 Br/m?-K

s exTrBHOTO pemeHus
po6JIeM, BO3HUKAIOIIUX B
X07ie IPOoeCCHOHATBHOM
JeSITEIIbHOCTH;

IMpumep 2. PaccunTarh pekynepaTop JJisl HOJOTPEeBa BO3/yXa JJIsl CISAYIOIIMX YCIOBHIl: TeMIepaTypa Bo3JyXa Ha BXOJE — BBIXOJE
pexymeparopa: 0-450°C, Temmeparypa abiMa Ha BXome B pekymeparop - 1050°C, pacxox rasa ma otommenme meun B=5.46 m/c,
KOJIMYECTBO JpIMa Ha BXoJe B pekymeparop V= 34.9 m’/c. Cocras IBIMOBBIX ra3oB: Ny,=72%, CO,=11%, H, O =17%




CTpykTyp

HBII

IInanupyemsbie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIETeH
uu
- pacro3HaBaTh
3¢ PeKTHBHOE pelIeHNe 0T
HedPPEKTHBHOTO, TIPH
PELICHNH 33149 CI0KHOTO
TeriooOMeHa B pabouem
HPOCTPAHCTBE NEYH.
[TpyMep mpakTH4SCKOro 3aJaHus
TemnoBoil pacuer pereHeparopa
Bapua | Temnepar | Cpennss Bun Maxkcumans | Temnepar | CpenHuit Tun Pasme | IlpomomxutenbH
HT ypa TeMIepat TOIUTHBA Has ypa K03h UM | HAacaTKH p OCTb TepUoza,
BO3yXa ypa TEIIOBAas MIPOAYKTO €HT SYENK MHH.
Ha BXOJE B | IOJOTpPEB Harpyska B pacxoza U, MM
pere”epar | a BO3ayxa, neyu, MBT cropasus BO3/1yXa B
op, C C Ha BXOJIe B | pereHepar
- IPaKTHYECKUMHU HaBBIKAMH perenepar ope
UCIIOIb30BaHHS DJICMEHTOB op, C
TpOCKTHPOBAHI 1 20 970 [Mpup.raz+1 46.9 1570 1.44 Kaymep | 160x1 9
- HaBbIKaMHU U ME€TOAUKaAMU 5%, MasyTa a 60
0600meHns pesyLTaToB 2 25 1000 | Tpup.ras+2 44.4 1520 146 | Ierepce | 120x1 10
MIPOCKTUPOBAHUA 0% MasyTa Ha 20
Bnagers | - criocobamu 3 30 1050 | Ipup.rasz+2 46.0 1560 1.48 Cumenc | 165x1 11
COBEPILICHCTBOBAHUS } 5% masyTa a 65
MPO(hECCHOHATLHBIX SHAHMIA 4 35 1110 | Hpup.ras+3 48 1500 1.50 Bpyckos | 140x1 12
Y YMEHUI IPOSKTUPOBAHHUS 0% wasyra as 40
TyTEM HETIOTIb3OBARHA 5 40 950 | Hpup.rastl 50 1560 13 Kaymep | 100x1 9
BO3MOXKHOCTEH 5% masyTa o 00
HH(OPMALIOHHOI CPEAbI. 6 45 1050 | Ipup.ras+2 48.1 1490 134 | Merepce | 120x1 10
0% ma3zyta Ha 20
7 50 1100 [Mpup.raz+2 53.1 1480 1.36 Cumenc | 140x1 11
5% Mmasyrta a 40
8 55 1000 [Mpup.raz+3 55.5 1530 1.38 Bpyckos | 100x1 12
0% masyrta ast 00
9 20 1150 [Mpup.raz+1 58.2 1570 1.4 Kaymep | 120x1 9
5% masyrta a 20




CTpykTyp

HBII

IInanupyemsbie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIETeH
uu

10 25 950 [Mpup.raz+2 54.3 1520 1.44 IMerepce | 140x1 10
0% ma3zyta Ha 40

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

12 35 1050 [Mpup.raz+3 48.1 1500 1.48 bpyckos | 120x1 12
0% mazyTa ast 20

13 40 1100 [Mpup.raz+1 53.1 1560 1.50 Kaymep | 140x1 9
5% masyta a 40

14 45 980 [pup.raz+2 55.5 1490 1.3 Ietepce | 100x1 10
0% ma3zyTta Ha 00

15 50 950 [pup.raz+2 58.2 1480 1.34 Cumenc | 120x1 11
5% Mmazyta a 20

16 20 1000 [pup.ra3+3 54.3 1530 1.36 Bbpyckos | 140x1 12
0% ma3zyta ast 40

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

18 30 1100 [pup.raz+2 48.1 1520 14 Ietepce | 120x1 10
0% ma3zyta Ha 20

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

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

21 45 1050 ITpup.raz+1 58.2 1560 1.48 Kaymep | 120x1 9
5% Mmasyta a 20

22 50 1100 [Tpup.raz+2 54.3 1490 1.50 ITerepce | 140x1 10
0% ma3zyta Ha 40

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

24 25 1000 [pup.ra3+3 444 1530 1.34 Bbpyckos | 120x1 12
0% ma3zyta ast 20

25 30 1050 [pup.raz+1 46.0 1480 1.36 Kaynep | 140x1 9
5% Mma3zyta a 40




6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOW AaTTECTAllUM, IIOKa3aTeld M KPUTCPUH
OLICHUBAHHUS:

[IpomexyrouHas arrecTanusi MO AUCHUIUIMHE «MeTalulypruueckass TEIJIOTEXHHUKA
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIaJICHUH, IPOBOJUTCA B GOpME IK3aMEHa.

3ayer 1o JaHHOM TUCIMIUIMHE MPOBOJUTCS B YCTHOM GopMme.

Ilokazarenyu U KpUTEPUN OLICHUBAHHUS 3a4eTa:

. Ha OLIEHKY «3a4YTE€HO» — 00yYaroMUNCs JODKEH MOKa3aTh YPOBEHb
3HaHUI HE TOJBKO HA YPOBHE BOCIIPOM3BEACHUS U 00BSICHEHUS HUH(OpMALMK, HO U
MHTEJUICKTYyaJbHbIE HABBIKM pEHICHUs TpoldieM U 33434, HaXOXKICHHA
YHUKQJIbHBIX OTBETOB K NpOOJIeMaM, OLEHKH M BBIHECEHUS KPUTHUECKUX
cyxaeHuil. Tak jxe TOMKHO OBbITh MPECTABIEHO TBOPUYECKOE 3a/laHuE, B KOTOPOM
OTpaKeHbI IPOOJIEMBbI, KaCAIOLUECs BCEX aclEeKTOB 3alllUThl OKPYXKAIOLIEH cpeabl
OT BEIOPOCOB/COPOCOB OOBEKTOB SHEPTETUKH.

o Ha OLIEHKY «HE 3auTeHO» — OO0ydJaroluiicss He MOXET IOKa3aTb
3HaHUS Ha YPOBHE BOCIPOM3BEAEHUS U OObSICHEHUS HMH(OPMAIMM, HE MOXKET
[I0Ka3aTh UHTEJJIEKTyaJbHbI€ HABBIKU PELICHUSI IPOCTHIX 33]1a4.



