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JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 . Ne

3aB. kadeapoii E.B. Aranutos

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

IIporokomor 20 1. Ne

3aB. kadempoii E.B. Aranutos

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii E.b. AranuTos

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii E.b. AranuTos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbro ocBOeHUS AUCUUILINHBI «MeTauTyprudeckas TeII0TEXHUKA SBISETCS:

Pa3BUTHE y CTYJIEHTOB YCTOWYMBBIX HABBIKOB MPUMEHEHHS (PyHIAMEHTAIBHBIX 3aKOHOB
Ter1oo0MeHa U MEXaHUKU ra3oB, COBPEMEHHOW TeOPHH TOPEHUS U PAlMOHAIBLHOTO COKUTAHUS
TOILJINBA;

(dhopMUpOBaHHE y CTYACHTOB YMEHUS UTEHUS CXEM, YepTeKel KOHCTPYKIUI U 2IEMEHTOB
BBICOKOTEMIIEPATYPHBIX METALTYPTHUECKUX NIeUei U YCTPOUCTB;

M3Y4YE€HHE CBOWCTB M TPeOOBAHUU MPEAbSBIAEMBbIX K MaTepuaiaMm, IPUMEHSEMbIM IPU
COOPYXEHHHU I1EYEH;

(dbopMUpOBaHUE Yy CTYJEHTOB Ha OCHOBE PAllMOHAIBHON TEXHOJIOIMHM HArpeBa MeTasuia,
YMEHUH TEIUIOBBIX PACUYETOB;

npuoOpeTeHne HAaBBIKOB TEIUIOBBIX PacyeToB Ieuel, ropenok, (HOPCyHOK U TOPEHHUS
ra3o00pa3Horo, XHUJIKOT0 U TBEPIOTO TOIINBA.

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

JucuuuimHa MeTajuryprudeckasl TEIUIOTEXHHKAa BXOAWT B 0a30BYI0 4acTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POTrPaMMBI.

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

Tennodusuka

Xumus

Pusuka

Maremartuka

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

MonenupoBaHH€e MPOLIECCOB U 0OBEKTOB B METAILITYPTUU

[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

Hayuno-uccnenoBatenbckas padboTa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBO€HMs NUCUUIUIMHBI (MOAyJs) «MeTtammypruueckas TEMJIOTEXHUKa»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETCHIIUU
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJIs PELICHNS HHKEHEPHBIX 3a/1a4
3HaThb - OCHOBHBIE OIIpEeNICHUs U MOHATUS 0a30BBIX 3HAHUH B 00JacTH

€CTCCTBCHHOHAYUYHBIX JUCHUILIINH;

- (hyH1TaMEHTaIbHBIE OCHOBBI €CTECTBEHHOHAYYHBIX JUCLUIUINH, OCHOBHBIE
MCTOABI pCIICHUS TUIIOBBIX 3a/1a4 IO U3BCCTHBIM aJITOpUTMaM U IIpaBUJIaM;
- OCHOBHBIE 3aKOHOMEPHOCTH MTPOIIECCOB MACCONEPEHOCA MPUMEHUTEIBHO K
TEXHOJOTHYECKHUM IpolieccaM, arperatam 1 000pyIoBaHUIO epepadoTKU
(oborarenus) MUHEPaJIbHOTO ChIPbs, TPOU3BOJCTBA 00PAOOTKU YEPHBIX U
I[BETHBIX METAJJIOB.




VYmeTb

- OOBSICHITH TUITMYHBIC MOACTH 3a/1a4 B 00JIACTH METAJLTYyPTrUYeCKOi
TEIUIOTEXHUKH;

- 00cyx1ath crmocoObl 23 (HEKTUBHOTO PEIICHHS MPOOJIEM, BOSHUKAIOIIHNX B
x0/J1e TPpOodeCCHOHATBHON ACITETbHOCTH;

- pacrio3HaBaTh 3¢ (HEeKTUBHOE penieHrne 0T HedP(HEKTUBHOTO, IIPH PEIICHUN
3aJa4 CJI0’KHOTO TEII000MeHa B paboueM MpOCTPAHCTBE MEYH.

Bnanets

- IPAKTUYCCKMMHU HABbIKAMHU UCIIOJIB30BAHUSA 3JICMCHTOB IIPOCKTUPOBAHUA
- HaBbIKAMU U METOJIMKaMH 00001EHHsI Pe3yIbTaTOB IPOEKTUPOBAHMUS;

- crioco0amMy COBEPIICHCTBOBAHUS POPECCUOHATIBHBIX 3HAHUM U YMEHHHA
IIPOEKTUPOBAHUS IIyTEM UCIOJIb30BAHUS BO3MOXKHOCTEH HHPOPMALIMOHHOM
CpelblL.




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

YUCJIC:

— KOHTaKkTHas padora — 69,8 akaj. yacos:

— aynuTopHas — 68 akaj. 4acos;

— BHeaynuTopHas — 1,8 aka. yacoB

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

dDopMa arrecraiuu - 3a4cT

AynutopHas S s
o | xomraxTHas paGora E z ®opma TeKyuero
=
& B aKaJI. yacax 3] Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) £ A . P Kon
g & © | camocTosTenbHOI | ycrieBaeMOCTH U
JHACUIHTLIAHBL 5 g © . | xommeTeHIMK
O 5 g £ paboThl MPOMEXYTOYHOH
7mab. | mpaxT.
Tex. . EaH E % aTTecTalluu
1. 1 Paznmen. Meramnypruveckue
ey, TeIyIoreHepalys B Iedax,
OCHOBBI TCOPUH TOPCHUSI.
IIpopaboTka
1.1 Beenenue. Ha3nauenue pop
TeIIOBBIX  TIPOLECCOB W JIEKIIHOHHOT'O Hanuune
ALDCIATOB O%maﬂ cxeMa 4 10 | marepuana (Tema KOHCIICKTOB OIIK-4
P ' . 1.1, Ilpunoxenne TIEKITUH.
METaJUTyPTUYECKOH MeYn. 1)
IIpopaboTka
JICELIII?IOHHOI‘O Hamrue
1.2 TemnoreHepaius B MATEPHANA: KOHCIIEKTOB
neyax. Buagel  sHepruu, 5 4 221 10 emeHII;e 3aLL’aq JICKIIMH; caaya OIIK-4
UCIIOJIb3YEMO# B Meuax p MPAKTUYIECKUX
(Tema 1.2, sanad
IIpunoxenne 1) A
IIpopaboTka
1.3 OCHOBBI TEOpHH nei HEIOHHOFO Hanuune
TOPEHUsl, YCTPOMCTBa JyIsi MATEPHANA: KOHCIIEKTOB
CIKMTaHUS TOIUIMBA, 4 8 8 emeHII;e s ’aq JIEKIIMH; caaya OIIK-4
YTHIH3ALUS TETUIOTHI p (Tema 1 3;( MPAKTUYECKUX
MIPOIYKTOB CTOPAaHUS " 3a/1a4.
pory P IIpunoxenne 1) A
HWroro no pazgeny 12 1021 | 28
2. 2 Pazgen. Buemmuii wu
BHYTPEHHHH TEII000MEH
[TpopaboTka Hammame
2.1 Brenramit u JIEKIITHOHHOT'O KOHCIICKTOB
BHYTPEHHHH TEMIO00MEH B 2 4 2 MaTepHana; JeKIHit; crata OIK-4
pabouem MPOCTPAHCTBE pelieHue 3a1a4 ’
N MPAaKTUIECKUX
neyeu (Tema 2.1, sazau
5 IIpunoxenne 1) ’
[IpopaboTka Hanname
2.2 JIBWKEHHE KUIAKOCTH U JIEKITHOHHOT'O
KOHCIIEKTOB
razoB B TEXHOJIOTMUECKHX MaTepuaia; N
N 4 421 2 p ’ JIEKIMH; caaya OIIK-4
arperarax YepHOH u pelieHue 3a1a4 DAKTHECKIX
[BETHOW METaJLTypTHA (Tema 2.2, P sanad
npuioxeHue 1) At
Hroro no paspeny 6 821 4
3. 3 Paszgen. OCHOBHBIE THIIBI
MIPOMBIIITICHHBIX ITe4el
IIpopaboTka
3.1 Martepnansl, Heiuﬁ OHHOIO Hamnune
UCIIOJIb3YEMBbIC B MATCPHANA: KOHCIIEKTOB
KOHCTPYKIUSX 5 4 8/41 10 emeng 3az[,aq JICKITUH; caada OIIK-4
BBICOKOTEMIIEPATYPHBIX p (Tema 3.1 MPAKTUIECKUX
arperaTtos 7 3aja4.
P IIpunoxxenne 1) A




ITpopaboTka

3.2 OCHOBBI TEXHOJOTHHU Hanvaue

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

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

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

1)

34 OcHOBHbIE THTIBI ITpopaboTka
MPOMBIIIICHHBIX Te4Yed | JICKITHOHHOTO Hamuue
Ba)kKHEHIIINE 4 12,2 | matepuana (Tema KOHCIICKTOB OIIK-4
XapaKTEePUCTUKH ux 3.4, Tlpunoxxenue JICKIUH.
TETIOBOM paboThI 1)
HWroro no pazneny 16 16/101 | 42,2
Uroro 3a cemectp 34 34/141| 74,2 3a4éT
Wtoro no nucuurinHe 34 34/1411| 74,2 3a4eT OIIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus npelycMOTPEHHbIX BUAOB y4eOHONW pabOThl MPU M3YYEHUHU IUCLHUIIIMHbI
«MeTamrypruueckasi TEIIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIONB3YIOTCS
KaK TPaJIULUOHHBIE, TAK U MOJLYJIbHO-KOMIIETECHTHOCTHBIEC TEXHOJIOTUH.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBIISTIOTCS:

* aKTUBM3UPOBAHNE MBIIUIEHUS 00y4aroIIuXcs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepuai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENILHOCTh CTYJEHTOB B IpyIIe, HAlpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIO0XKEHHUS pPe3yJbTaTOB HHIUBUAYaJbHOW pabOTHl WieHOB rpymmbl. s pa3BuTHs u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OpraHU3yKTCS
IPAKTUYECKUE 3aHSTHS B BUJE JIUCKYCCHM, aHaliM3a peaJbHbIX IMPOOJIEMHBIX CUTyallud M
MEXIUCUUIUIMHAPHBIX CBsI3€Ml M3 pPAa3IMYHBIX O0jJacTell B KOHTEKCTE pelIaeMoi 3agauu.
[lepenaua HEOOXOUMBIX TEOPETUUYECKUX 3HAHUI U (OpPMHUpPOBaHUE MPEACTABICHUI MO Kypcy
OPOMCXOJUT C HNPUMEHEHHEM MyJIbTUMenuiHOro obOopynoBaHus. Ha 3aHATHSAX BHeApSIOTCS
Takie HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE AIEKTPOHHBIX M3AaHUN (UTEHUE
JEKIHMHA C UCIOJIb30BaHUEM CIal-Tpe3eHTalul, 3JIeKTPOHHOIO Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aymuo- wMartepuanoB (uepe3 HWMutepuer). CamocrositenbHas paboTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH MpOpadOTKe TeM B Ipoliecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTaIlbl
IIO3HABATEJIBHON JIEATEIbHOCTU CTYIAEHTOB IIPEAINOJIAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
UHTEpECYIOIIeH WX MPOOJIEMBI, BBIIBIKEHHUE THIIOTE3 NPU €€ PEUICHHUH, BBIPAKEHHUE PEIICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAK)KE€ peanu3auus NpoAyKTa B BUAE MMyOJIMYHOI'O BBICTYIJICHUS,
JOKJIaga wWiau npe3eHTauuu. KoppekTUpoBKHM 00pa3oBaTeIbHOrO Ipolecca HPOXOIsaT ¢
UCTOJIb30BaHUEM OOpaTHOW CBA3M MEXAy I[IpernojaBaTeieM W OOy4yarolMMHUCS  Ha
KOHCYJIbTAIMX, a TAKXKE IPU TEKYILIEM U IPOMEKYTOYHOM KOHTPOJIE.

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

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE ObecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TunbkoBa, C.M. Temnopusuka u MeTauTyprudeckas TEIUIOTEXHHUKA : yueO. mocooue /
C.M. Tunbkosa. - Kpacuosipck: Cu0. denep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcr: anextponnsiid. - URL: https://znanium.com/catalog/product/1032123

2. JIzto3ep, B.S. TerorexHuka u TemaoBas pabota redei: yueOHoe mocobue / B.S.
H3ro3ep. — 3-e m3a., crep. — Cankr-IlerepOypr: Jlawp, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — TekcT: anekTpoHHblii // JIaHb: 37eKTPOHHO-OHOIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/93750

0) lonoJiHMTEILHAA JIATEpaTypa:

1. Kpyrnos, I'.A. Temnorexnuka: yueOHoe nmocodue / I.A. Kpyrnos, P.1. bynrakosa,
E.C. KpyrnoBa. — 2-e m3x., crep. — Cankr-IlerepOypr: Jlanp, 2012. — 208 c¢. — ISBN
978-5-8114-1017-0. — Texcrt: anekTpoHHbIH // JlaHb: IEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL: https://e.lanbook.com/book/3900



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

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

3. Tertorexuuka: yueonoe mocobue / B.B. JIpipaun, A.A. Mansimmsd, 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. DxcnepuMmeHTanbHOE HCCIEIOBAaHHE IPOLECCOB TEIUIOOOMEHA:
yuebnoe mocooue / I'.H. Matseea, F0.1. Taprakosckuii, b. K. CeHnuKkuH. - 2-¢ U31., MOATOT. 10
ned. u3g. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true

5. Makapos, A.H. TemiooOMeH B 3JIEKTPOAYTOBBIX M (PaKEIbHBIX METAILTyPrUYeCKUX
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 (mara
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/1/1123
921/1407.pdf&view=true - MakpooObeKT. - TeKCT: 37eKTPOHHBIA. - CBEICHHS TOCTYITHBI TAKKE
Ha CD-ROM.

7. MarseeBa, ['.H. DOxcnepuMeHTanbHOE HCCIEIOBAHUE IMPOLIECCOB TEIIOOOMEHa:
yuebHoe nmocooue / I'.H. Matseesa, F0.1. Taprakosckuii, b.K. CeHnukuH. - 2-¢ U31., MOAr0T. M0
neu. u3a. 2008 r. - Marautoropek: MI'TY, 2011. - 1 anexrpoH. ont. auck (CD-ROM). - 3aru. ¢
TUTYJ. 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true - MakpooObeKT. - TekcT: 2MeKTpoHHbIH. - CBeeHUS TOCTYITHBI TAKXKe Ha
CD-ROM.

B) MeTroauyeckue ykazaHus:

1. 3noxazoBa, H.I'., UBanoB, /[.A. JlaGopaTopHBIii MpakTUKyM MO JUCHUILIMHAM
«TorumBo m TCV», «Teopus um mnpakTHKa TeruloreHepauun». Marautoropcek: M3a-Bo
MarauTtopck. roc. TexH. yH-1a uM. [.11.Hocoga, 2013. 53 c.

2. CeunukoBa, H.IO. IIpakTukyM 1o TeXHHYECKOM TEPMOJMHAMUKE U TEIUIOTEXHUKE:
npaktikyMm / H.}O. Ceeunukosa, C.B. FOnuna, A.B. I'opoxos; MI'TY. - Maraurtoropck: MI'TY,
2018. - 1 osnekrpon. onrt. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObeKT. - TeKcT: 21eKTpOHHBIH. - CBEIEHHS TOCTYITHBI TAKXKE
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haunmenosanue I[10 Ne norosopa Cpoxk neiicTBuUS TULIEH3UU

7Zip c¢B0001HO pacapocTpansgeMoe 11O 0eCcCpoYHO



https://znanium.com/catalog/product/258657
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true

MS Office 2007 Ne 135 o 17.09.2007 GecepouHo
Professional

MS Windows 7

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

Linux Calculate cB00OIHO pacupocTpansemoe [10 0eccpoUuHO
FAR Manager cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

DnekTpoHHas 0Oa3a mepuoauueckux wu3nanuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HarnmonansHass mHGOpPMAIMOHHO-aHATUTHYECKAsT CHUCTEMa — URL_: . . .
o https://elibrary.ru/project_ris
Poccuiickuit nnaexc Hayunoro uutuposanus (PMHLI) c.asp
URL:

ITonckosas cucrema Akagemus Google (Google Scholar)

https://scholar.google.ru/

Wudpopmanmonnas cuctema - EamHOe OKHO jgocTyna K
nHGOPMAIIMOHHBIM pecypcam

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

denepanbHOE TOCYIApCTBEHHOE OHOJKETHOE YUpekKAECHUE
«DenepanbHbIi MHCTUTYT IPOMBIIUIEHHON COOCTBEHHOCTH»

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

Poccuiickas ['ocynapcrBennas oubnuorexa. Katanoru

https://www.rsl.ru/ru/4reader
s/catalogues/

DnexTpoHHbIe pecypcsl oubanoreku MI'TY um. .. Hocoa

http://magtu.ru:8085/marcwe
b2/Default.asp

VYHuBepcurerckas nHpopmanuonsas cucrema POCCUA

https://uisrussia.msu.ru

MexnyHaponHas  HaykoMeTpuueckas pedepaTuBHas U
MOJIHOTEKCTOBasi 0a3a JaHHBIX HayuHbIX wm3ganuii «\Web of
science»

http://webofscience.com

MexnaynapoaHas — pedeparuBHas " MOJIHOTEKCTOBAs
crpaBOYHas 0a3a JJAHHBIX HAYYHBIX M3JaHUN «SCOPUSY

http://scopus.com

MexayHapoaHas 0a3a MOJHOTEKCTOBBIX KypHAIoOB Springer
Journals

http://link.springer.com/

MexnyHaponHas KOJUIGKIMSI HAayYHBIX MPOTOKOJIOB
pasaIMYHBIM OTpacisiM 3HaHui Springer Protocols

Io

http://www.springerprotocol
s.com/

MexaynapoaHas 0a3a COpaBOYHBIX M3JaHHN 1O  BCEM
otpaciisiM 3Hanui SpringerReference

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

MexayHnaponHas 0a3a HaydyHBIX MaTepHajoB B 00JacTh
(bu3HUecKnX HAayK 1 MIDKHHUpHHTa SpringerMaterials

http://materials.springer.com
/

MexaynapoaHas pedeparuBHas u HOJIHOTEKCTOBAA
cripaBouyHasi 0a3a JAaHHBIX HAyuHBIX W3JIaHuWid «Springer
Nature»

https://www.nature.com/sitei
ndex

ApxuB Hay4YHBIX KypHAIIOB «HanuoHanbHbI1 https://archive.neicon.ru/xml
ANEKTPOHHO-UH(GOPMAITMOHHBII KOHILIOPIIUYM (HIT ui/ ' ' '
HOUKOH)

9 MaTepHaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:




VY4eOHble ayTUTOPUU JJIS IPOBEACHUS 3aHATHH JIGKLIMOHHOTO THMA. MynbTUMeTUIHbIE
CpeCTBA XpaHEHUs], IIepelaul U IpeACTaBIeHUs HH(OPMALIHH.

VY4eOHble ayauTOpUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUM, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAlMH, TEKYIIET0 KOHTPOJISA U MPOMEKYTOYHOU aTTecranuu. Jlocka,
MeIl.

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

[Tomemenne Juis  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
obopynoBanus. Cremnaxu, cefidsl 1 XpaHeHUs: yueOHoro obopynoBanus. MIHCTpyMeHTHI Ais
pPEMOHTA JIabOPaTOPHOTO 000PYJOBAHHUS.



OHGHO‘IHBIG Cp€acTBa ajid NpOBEACHUA HpOMe)KYTOqHOﬁ aTrrecranuuu

TecTbl I cAaMONIPOBEPKHU

ITpunoxxenue 1

Peittunr
CJIOXHOCTH
OtmeTKa 0
BOIIPOCOB
TexkcT Bompoca Bapuantb oTBETOB BEIOOpE N
(1-nerkuii,
ATAJIOHA .
2-cpenHuid,
3-CIIOXKHBIN)
KJTaccuuKaIus mo
MPOUCXOXKJICHHIO U arPeraTHOMY OranoH
COCTOSTHUIO
XUMHUYECKUH COCTaB OrtanoH
K 001eli XapakTepuCTHKE | TemmoTa cropaHus Dranon 2
TOTTABA OTHOCATCA. KO3 UITMEHT pacxo/ia BO3IyXa Ipu
CKMTaHUHU
KOJIMYECTBO HEOOXOAUMOTO LISl
TOPCHHMSI BO3/[yXa M BBIXOJI
MPOJTYKTOB CTOPAHUS
. yIIepO U KUCIOPOJT
Baxueilie xummuieckue
3JIEMEHTHI TOIINBA YIJIEpOZ 1 BOLOPOX Orajou 1
OpPraHH4CCKOro KHCIIOPOJ ¥ BOAOPO
MPOUCXOMKICHHS:
yIIIepoJ U a30T
AlL,O; DTaoH
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 OrajoH
ropeHun?
OpraHMyecKas ¥ KoJueaaHHas
JUTSL TBEPJIOTO TOILIHBA OrajoH
JUTSI JKUJKOTO TOTLITHBA OrajoH
XUMUYECKHI aHAIIN3 JUTSI Ta3000pa3HOTO TOTUIMBA
TOIUIMBA TI0 DJIEMEHTHOMY HCKYCCTBEHHOTO TPOUCXOXKICHUS 3
COCTaBy HPUMCHAIOT JUTSI Ta3000pa3HOTO TOTUIMBA
€CTECTBEHHOT'O MPOMCXOMKICHHUS
JUTSL CMECH Ta3000pa3HBIX TOILTUB
TUTPOCKOITNYECKas
BHEIIIHSIS, yIepIKUBaeMast Sranon
Kakas qacn)v BJIATH, MEXAHHIEeCKH
coJieprKaIieics B TOIUIHBE, 2
TepsieTcs MpH cymIke? XUMHAYECKH CBSI3aHHAS
TUTPOCKOITUYECKAst U XUMUICCKU
CBsI3aHHas
Kakas teriora cropanust
BEICIIIAsI TETIOTA CTOPAHUS
TOIUIMBA COOTBETCTBYET 2
ACUCTBUTCIIEHOMY HU3IIAs TETUIOTA CTOPaHHUS DrtayoH




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

MIPU C)KUTAHUU C HEIOCTATKOM
BO3yXa

mpu 000TaIeHUH TYThS
KUCIJIOPOJIOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JIpeBeCcHHA
B xakoM Buze TBEPAOTrO
TOIUIMBA COJIEPHKAHUE Topdh
8 | yrmepona B coctaBe Oypble yrim
OpraHiTCCKON MacChI KaMEHHBIC yTIIH Oranon
MoxeT gocturarb 80-96%7?
TOPIOYHE CIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIN (KOJIOIIHUKOBBIN) ra3 OtajioH
TOIUIUBY C TEIIIOTON KOKCOBBIIf Ta3
cropaums 3,5-4,0 MIDK/MS KOKCOJTOMEHHAsI CMECh
Q | COOTBETCTBYET NPUMEPHBIH | MPHPOAHBIiL ra3
cocras: 9-14% CO , ; CMECh IOMEHHOT'O U IIPUPOJTHOTO
25-30% CO; 57-58% N, ; [Ta30B
CMeCh KOKCOBOTO U IIPHPOJTHOTO
ocraneHoe -CH , mH , . pip
razoB
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajioH
YCIIOBHOT'O TOTLIIMBA: 29,3 KKaJI/Kr
35,5 MJlx/kr
WuTepBan 3naueHui 0,55-0,65
«ITUPOMETPUIECKOTO 0,65-0,85 OrasoH
ko3 dumeHTay st 0,85-0,95
11 | OPHEHTHPOBOUHOTO 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
1p | MOXeT HOpMaNbHO (6e3
HEJI0’KOoTa TOIUTHBA B KO3 UITUEHTOM HCITOIE30BAHUS
pabodemM MpPOCTPaHCTBE) Tera
YCBOHTB, Ha3HIBACTCA. K03 QUINEHTOM TTOJIE3HOTO
JIeUCTBUA
WHTEHCHBHOCTH Pa0OTHI IEUN OrajoH
WHTEHCHUBHOCTH TETUIOBELIICIICHUS B
VY nensHas Heun
MIPOU3BOAUTEIHLHOCTh =
13 pOU3BOUTE oc 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
Te4H) XapaKTEPU3yeT: % BBIXO/1a TOAHOTO MPOIYKTa
pa3Mepbl pabovero MpoCTpaHCTBa
arperara
BCE XMMHUYECKHUE PEAKIIUH, HITYIITHE C
MOJIOKUTEIEHBIM TETUIOBBIM
UTo y4uTHIBaeTCS B CTaThe
s dexTomMm
«TETUI0Ta 9K30TEPMHUECKUX
P eaKIMiDy TPHXOTHOI 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
MEHSETCS CO BPEMEHEM
€YU MEPUOANIECKOr0 JEHCTBHS, C
K kaxomy Tuny neueit NEPEMEHHON BO BPEMEHH
15 | oTHOCATCS METOJMYECKHE TEMIIEpaTypoi
neqn? II€YH C OJUHAKOBOM TeMIlepaTypoi
10 JAJIMHE Pab0overo NpocTpaHCcTBa
MEeYH ¢ MAKCUMAJIbHOU
TEeMIIEpaTypol IPpU BXOJI€ 3ar0TOBOK
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.)
COBEpIIIEHCTBO KaK
16 KOJMYECTBOM TEIUIOTHI, KOTOPOE
TEIUIOBOT'O arperara
XapaKTepu3yeTcs: TOAAIOT B HICHb
' (M Iox/a)
yIENbHBIM PAaCcX0I0M TOIUINBA
(T.y.T./T TIPOIYKIINM)
0
K orneynopssiM oTHOCAT 1580 °C OraioH
MaTepHalbl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTopbIX HE HIKE (110 5
CTaHAapTaM H 1680 °C
TEPMHHOJIOTUH Poccun): 1880 °C
OTHEYHOPHBIE
Vs/ie1us ¢ OrHEYNOPHOCTHIO BBICOKOOTHEYIIOPHBIE OtanoH
18 | 1770-2000 °C otHocsITCS K _
BUY: BbICIIIEH OTHEYIOPHOCTH
TEIUION30JIALIUOHHBIE
IIIaMOTHBIE
B KaKuX OrHeymnopax B JINHACOBBIE OtajnoH
19 | kauecTBE OCHOBBI BBICOKOTJIMHO3EMHUCTBIE
npeobnamaer SiO,? IIUPKOHHEBHIE
¢dopcreputoBble
KHCIIBIE
20 B kakux orneymopax OCHOBHBIE OtajnoH
ocHoBoi sBisiercst  MgO? | BcmomoraTenbHbIe
HEUTpaIbHbIE
Kaxue u3 npuBeaeHHBIX MATHCSUTOBBIC
o1 | OTHEYNOPOB HMEIOT AUHACOBBIC
MEHBIINI K03(l)(1)I/ILlI/IeHT IMEHOIIIAMOTHEBIE Otanon
l')
TEIJIONPOBOTHOCTH IAMOTHEIC
Kakwue orneymnopsl [IaMOTHBIC
oo | BBUICPKHBAIOT MEHbIIIEE JIMHACOBBIE OtajnoH
KOJINYECTBO TEIIOCMEH MATHC3UTOBBIC

(TepmoymapoBs)?

BBICOKOI'NTMHO3EMHUCTBIC




yBEJIMYCHHE TNIOTHOCTH HAOUBKHU
BaThI, acOecTa u Jp.

YBIIQKHEHHE TTOPUCTHIX
TEITON30JIATOPOB

NPUMEHCHUE TeTIOM30JISA N

DaxTopHl, YIyqIIAOLIe

Ka4yCCTBO TCIIJIOU30JIAIINH DTajaoH 1

23 9 00JIbIIIeH TOPHUCTOCTH
nevei, TOMoK,
HNPUMEHEHUE TECTUION30IISLIMI
HapoIrpoBOIOB N
OoJIbIIIeH IUIOTHOCTH
HpHMEHCHHUE
BAaKyyMHO-MHOT'OCJIOIHOU Otajon
TEIION3O0JISALIMI
K KaKoif TpyTIe OTHOCSTCS 0e3 IpeABapUTEIILHOIO CMEIICHHUS DTanox
HOpMaJIN30BaHHbIE ropesku | MWIOCKOILIAMCHHBIC
24 | Tuna «tpy6a B TpyOE» KOPOTKOILUIAMECHHBIE 2
KOHCTpYKUUH C TIpeJIBapUTENBHBIM CMEUICHUEM
l’)
CrasbnpoekTa WHKEKI[MOHHBIC
VKakKuTe IPaBUIbHYIO CO,, H,O, N
HOCIIEI0BATEIBHOCTh 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 Koo dunuenrom | CPCAHCYTIICPONUCTRIC
26 | TEIIOMPOBOHOCTH H BbICOKOYIJICPOAUCTBIC 1
TpeOyIoT 0oJiee MEIUICHHOTO | HU3KOJICTMPOBAHHBIC

Harpesa’? BBICOKOJIETUPOBAaHHbBIE OtajoH
M3MEHEHHUS HAallPaBJICHHUS TOTOKA OtanoH
M3MEHEHUS CeUeHHs KaHasla OtanoH
Kaxkue 13 nepeuncieHHbix BXO/JI TIOTOKA B KaHAJ ¥ BBIXOJI U3 Sranon
(haKTOpPOB MPUBOIAT K Hero
37 | WOTCPAM NaBICHIS Ha TPEHHE 0 CTEHKH KaHa/a 2
MECTHBIE COIPOTHBIICHUS
CIIUSIHUE U pa3/ielieHHe IOTOKOB OranoH
NP BIDKEHUH T'a30B 10
HPOXOXKICHUE U TUIOCK
TpyOaMm U KaHajiam? DOXOMCICHHE HCPE3 TIOCKYIO OtanoH

PELIETKY WIIH JPOCCENbHYIO MIali0y
IIEpPOXOBATOCTh CTEH TPYO, KaHAJIOB

Hepeqeﬂb BOIIPOCOB 1A CaMOCTOATEIHbHOM paGOTbI

Tema 1.1
1. Ha3naueHnue u Ki1accupuKaIys MeTaJUTyprHuecKuX rnevei.
2. Haznauenue u o011ast cxema NpOMBIIIJIEHHON TeUH.

Tema 1.2

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

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

3. HarpeB »5JIeKTpPOCOIPOTUBIEHUEM U 3IIEKTpOHHOIyueBOo. Ha3nauenuwe, oOmactu
3¢ PeKTUBHOTO MPUMECHECHHS.

Tema 1.3

1. Buasl TorminBa U UX cocTaB. Y CJIOBHOE TOIUINBO.

2. OCHOBHBIE XapaKTEPUCTUKH TOILIMBA.

3. YcTpoiicTBa 1Sl CAKUTAHUS TOTUIUBA.

4. ConeprkaHue U MOCJIE0BATEILHOCTD PACUETOB T'OPEHUS TOILIIMBA.




Tema 2.1

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXAHUKHU MTEYHBIX T'a30B.

2. CocraBieHre W aHAIN3 TEIUIOBBIX OAIaHCOB II€Uel, OCHOBHEIE TEIUIOTEXHUUYECKHE
MOKa3aTeJIM padOThI TIEYCH U ITyTH YHEPTrOCOCPEIKESHHUS.

Tema 2.2

1. CBOOOIHBIC M YACTUYHO OTPAHUYCHHBIC CTPYHHBIC TCUCHUS.
2. OrpaHuyeHHbIE CTPYIHBIE TeUEHUs. THKEKTOp U 3KEKTOP.
3. Buzbl 1BMKEHHUS ra3oB B Ieyax.

4. [loTepu 3HEPruu Mpu IBUKEHUU Ta30B.

Tema 3.1

1. Marepuasibl, IpUMEHsieMbIE B TIeYax.

2. OCHOBHBI€ 31€MEHThI KOHCTPYKLUN MeYeH.

3. OCHOBHBIE THUIIBI MJIABUJIbHBIX, HATPEBATEIBHBIX U TEPMUUECKUX TTCUCH.
4. OrHeymnopHble MaTepHalbl, UX OCHOBHBIE CBOMCTBA.

5. Tennou3oysIMOHHBIE MaTEPUAIIBI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJOTUM HarpeBa MeTajljia. THIOBBIE PEKHMBI HAarpeBa «TOHKHX» M
«MAaCCUBHEIX» 3arOTOBOK.

2. Oco0EeHHOCTH HarpeBa KaueCTBEHHBIX CTAJICH.

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

4. BnusiHue ycinoBUl OXJIAXACHUS METallIa Ha €ro CBOMCTBA.

5. Bunpl 6paka npu HarpeBe MeTajula U IyTU CHIDXKEHUS [TOTeph MeTallia.

6. KoadduimeHT TennonpoBogHOCTH cTaleil U PakTOphl, BIAUSIONIME HA HETO.

Tema 3.3

1. Wcnonb3oBaHWe BTOPUYHBIX JHEPropecypcoB. TuIbl TEMIOO0OMEHHHMKOB, WX
Ha3HAYCHHE MW CPABHUTEIbHAS OLICHKA.

2. OcHOBbl TeopuHM TMOAOOMSI M  MOAEITUPOBAHUS  TEIUIOTEXHUYECKUX U
TEIIO3HEPreTUYECKHUX MPOLIECCOB U 000PYAOBAHMUSL.

3. OuncTKa THIMOBBIX Ia30B.

Tewma 3.4
1. Knaccudukanus npoOMBIIIICHHBIX TEYEH.
2. BcnomoratensHOE 000pyI0BaHHE TICUCH.



ITpunoxxenune 2

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

Crpyxryp
HBIH
IInanupyembie
3JeMeHT OueHo4YHbIe CpecTBa
pe3yJbTaThl 00yYeHH sl
KOMIIeTeH
HUH

OIIK-4 TOTOBHOCTBIO COYETATh TEOPHIO M IIPAKTHUKY IS PEIICHUS] HH)KEHEPHBIX 3a/1a4
- OCHOBHBIE OTIPEIEIICHUS U
MOHATHS 0a30BBIX 3HAHUN
B o0sactu
€CTECTBEHHOHAYYHBIX CHucoK KOHTPOJIBHBIX BOIPOCOB:
JHUCLMILINH; 1. Buap! TOominBa 1 UX COCTaB. Y CJIOBHOE TOIUIMBO.
- (hyHAaMeHTalbHbIe OCHOBBI | 2. OCHOBHBIE XapaKTEPUCTUKH TOILIMBA.
€CTECTBEHHOHAYYHBIX 3. YcrpolicTBa Juisl CKUTaHUs TOILUIMBA.
JMCIMIUINH, OCHOBHBIC 4. ConeprkaHue M TIOCIeI0BAaTEIbHOCTh PACYETOB TOPEHHUS TOILINBA.
METO/IbI pellleHusl THHOBBIX | 5. Harpes nyroBoit u nna3menHslid. Haznauenue, o6nactu 3¢ (heKTHBHOTO IPUMEHEHMUSL.
3a71a4 10 U3BECTHBIM 6. Harpes nnnykunonsasiid. Hasnauenwne, o6nactu 3¢ (eKTHBHOTO MPUMEHEHHS

3HaTh aJITOpPUTMaM U MIPaBUIIAM; 7. HarpeB 351eKTpOCONPOTHBIICHHEM U 3JIEKTPOHHOIy4eBoH. HazHaueHnue, o6macti 3 QEeKTHBHOTO MPUMEHCHHS
- OCHOBHBIE 3aKOHOMEPHOCTH | 8. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH NEYHBIX TA30B.
nporueccoB MaccorepeHoca | 9. CBOOOAHBIE W YAaCTUYHO OTPaHWYEHHbIE CTPYIHBIE TEUEHUS.
MIPUMEHUTENBHO K 10. OrpanuydeHHble CTpyHHbIE TeUeHUsI. THXKEKTOP U IKEKTOP.
TEXHOJIOTUYECKUM 11. Bunbl nBmKeHUs ra30B B IeYax.
rpoLeccam, arperatam u 12. TToTepu 3HEprUu NpH IBUKEHUH Ia30B.
obopymoBanuio nepepadotku | 13. KoadduiueHT TerionpoBoaHOCTH cTaiel u (GaKTOphI, BIMSIONINE Ha HETO.
(oGoramienus) 14. BnusiHue yClIoBUN OXJTaXKISHHS METajljla Ha er0 CBOWCTBA.
MHUHEPAIBHOTO ChIPbS, 15. OcHOBBI TeOpHH 1MOJO0MS 1 MOJICTMPOBAHHUS TEINIOTEXHUYECKUX M TEIUIOOHEPTeTHYECKHUX MPOLIECCOB U 000PY/I0BaHMSI.
IIPOU3BOJICTBA 0OPabOTKH
YEPHBIX U 1IBETHBIX
METaJJIOB.
- OOBSCHSTH TUIIMYHBIC [Tpumepsl 3amau:
MOJIETH 33/1a4 B 00J1acTH [Mpumep 1. Onpenenuts TeMIepaTypy B LEHTpe CIIsi0a U3 MAIIOYIIIEPOAUCTON CTaIN TOMINHOM 6=0.3M, HarpeBaeMoro B METOANYECKON
METaTypru4ecKOu 30HE MeUH C IIATAIOIIIM MOIOM C tho, = 0°C 10 ty0, = 600°C, ecim TeMImepaTypa mpoAyKTOB Cropanus B 30He nedn mensiercst ot 800°C 10

YmeTs TEIUIOTEXHUKY; 1300°C B konre 30ub1. Cpeuuii koddduuuent rermooraaun npusts 100 Br/m?* K
- 00CyXIaTh crIOcOObI [Mpumep 2. PaccunTarh pexynepaTop ISl IOAOTPEBa BO3AyXa IS CIEAYIOMIMX YCIOBHUIL: TEMIIepaTypa BO3/lyXa Ha BXOJE — BBIXOJE
3¢ PEKTUBHOTO pEIICHHs pexymneparopa: 0-450°C, Temmeparypa abiMa Ha BXome B pekymeparop - 1050°C, pacxox rasa ma otommenme meun B=5.46 m/c,
11po0JIeM, BO3HUKAIONINX B KOIMYECTBO JbIMA Ha BXoJe B pekyneparop V= 34.9 m/c. Cocra meiMoBbix razos: N,=72%, CO,=11%, H, O =17%




CTpykTyp

HBII

ILnanupyembl
JJIEMEHT pyembie OueHOYHBIE CPeICTBA
pe3yJibTaThl 00yYeHust
KOMIIETeH
0
X07Ie PO eCCUOHATBHOM
JIeATEIbHOCTH;
- pacro3HaBaTh
3¢ PeKTHBHOE pelIeHne OT
HedPPEKTHBHOTO, TIPU
PeLICHUH 3314 CIIOKHOTO
TEII000MEHa B pabouemM
MPOCTPAHCTBE MEYH.
[Mpumep KOMILJIEKCHOH 3aa4uH 110 BApUAHTAM:
Pacuet Bo3myxoHarpeBaressi JOMEHHON MeYH
Pacx | Temme Tun | Tommso | Temme | JlaBn | Bmarocomepxanne,r/m° | Koadd | Temmo | Pasme | Kommuecr
Ol | -paTyp | Hacaik pa-Typ | eHue H-IHCH Ta p BO
? IyTh a U a Hyte | Hom | Ilpupo | Bozny T CropaH | sYelK | BO3JyXOHa
§* o, noJxor BO31yX s, €HHO | JHOrO Xa pacxon ust u -rpeBarel
o | MM | pepa a Ha Mu/ ro raza a cMecu eil B O10ke
- IPaKTUICCKUMU HaBbIKaMU 2] 2
= HH BO3OYX BXOJ€ M rasa BO3AYX TOIIIN
HCIIONIb30BAHHUS IEMEHTOB S
s a B a B,
MPOEKTHUPOBAHUS Hacak MT/
- HABBIKAMHU M METOIUKAMHU y e
00061IIeHM PE3yIILTATOR 1 [ 3500 [ 1200 | Buoun | Jomras | 115 | 0.32 | 32 19 15 1.23 5.2 0 41 3
MPOEKTUPOBAHHUSI as mpEp.r
Bnaners - criocobamu BHU-1 a3 '
COBEPIICHCTBOBAHUS 2.9
HPOGCCCHORANLHLIX SHAMMH | ™5 2866 11930 | Baoun | Howras | 140 | 034 | 25 | 40 25 12 80 | 04l 4
nu yMeHHI/I HpOeKTl/lpoBaHHﬂ as Jr]'[ HD.T
IyTEM HCIOJIb30BaHUS BHU-1 I:BP'
BO3MOXXHOCTEN 20
HH(POPMALIMOHHOM Cpebl.
(opmar pex 3 | 3100 | 1170 | Ipswo | Jlomras | 130 | 0.35 | 35 25 18 125 | 51 | 60x60 3
YIOJIbH | +IpHup.r
: a3
4 | 3300 | 1150 | Bmoun | Jlom.ras 100 0.37 30 35 23 1.22 5.2 041 3
ast +Hpup.r
BHU-1 a3
2-2




CTpykTyp

HBII

IInanupyemsbie
3JIEMEHT OuneHouHbIe CpeACTBa
pe3yJbTaThl 00y4eHust
KOMIIETECH
HUH
5 3500 | 1220 | dacon | Jom.ras 110 0.39 35 35 19 1.2 5.0 55x55
Has-H | +opup.r
K-2 a3
6 | 3600 | 1150 | dacon | [lom.ra3 125 0.36 28 32 25 1.24 51 65x65
Has-H | +opup.r
K-2 a3
7 | 2900 | 1190 | Pebpm | [lom.ra3s 120 0.32 25 30 20 1.24 5.3 65x65
cras- +Hpup.r
K-2H a3
8 | 3000 | 1220 | IIpssmo | [lom.ra3 180 0.33 23 28 20 121 5.3 60x60
YroJIbH | +Ipup.r
. a3
9 | 5000 | 1200 | Bmoun | [lom.ras 100 043 | 33.7 135 25 1.25 51 041
as +pup.r
BHU-1 a3
2-2
10 | 3600 | 1150 | dacon | Hdom.ras 125 032 | 25.2 9.73 25 1.2 51 65x65
Has-H | +nopup.r
K-2 a3
11 | 2900 | 1180 | dacon | Hom.ras 150 0.29 30 25 20 1.25 50 55x55
Has-H | +nopup.r
K-2 a3
12 | 2700 | 1250 | dacon | Hom.ras 150 0.35 30 25 18 1.22 52 55x55
Has-H | +nopup.r
K-2 a3
13 | 2700 | 1000 | dacon | Hom.ras 110 031 | 33.7 185 14 1.2 4.8 65x65
Has-H | +nopup.r
K-2 a3
14 | 3800 | 1230 | ®acon | dom.ras 120 0.39 | 33.7 185 18 1.23 4.9 55x55
Hag-H | +mpup.r
K-2 a3
15 | 2300 | 1170 | Pebpu | Hdom.ras 130 0.27 40 30 18 1.22 4.9 65x65
cras- +Hpup.r
K-2H a3




CTpykTyp

HBII
3JIEMEHT
KOMIIETEeH
137071

IInanupyemsbie
pe3yJbTaThl 00y4eHust

OuneHouHbIe CpeACTBa

TemnoBoil pacuer pereHeparopa

Bapma | Temmepar | Cpemmss Bun Maxkcumans | Temmepar | Cpennuit Tun Pasme | IlpomomkutenbH
HT ypa TeMIepaT TOIUTHBA Has ypa k033G duuM | Hacagku p OCTb TIepuoza,
BO3IyXa ypa TEILIOBas HPOIYKTO eHT eIk MUH.
Ha BXOJE B | IOAOTPEB Harpyska B pacxona U, MM
pereHepar | a BO3myxa, neud, MBT | cropanus | Bo3myxaB
op, C C Ha BXOJIe B | pereHepar
perenepat ope
op, C

1 20 970 ITpup.raz+1 46.9 1570 144 Kaynep | 160x1 9
5% Mma3syra a 60

2 25 1000 ITpup.ra3+2 44.4 1520 1.46 ITetepce | 120x1 10
0% ma3zyta Ha 20

3 30 1050 [pup.raz+2 46.0 1560 1.48 Cumenc | 165x1 11
5% Masyta a 65

4 35 1110 [Mpup.raz+3 48 1500 1.50 BbpyckoB | 140x1 12
0% mazyta ast 40

5 40 950 [Mpup.raz+1 50 1560 1.3 Kaynep | 100x1 9
5% ma3yta a 00

6 45 1050 [pup.raz+2 48.1 1490 1.34 Ierepce | 120x1 10
0% ma3zyta Ha 20

7 50 1100 [pup.raz+2 53.1 1480 1.36 Cumenc | 140x1 11
5% masyta a 40

8 55 1000 [pup.ra3+3 55.5 1530 1.38 Bpyckos | 100x1 12
0% mazyta ast 00

9 20 1150 [pup.raz+1 58.2 1570 14 Kaynep | 120x1 9
5% masyrta a 20

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

11 30 1000 IIpup.ra3+2 56.5 1560 1.46 Cumenc | 100x1 11
5% Mmasyrta a 00

12 35 1050 [Mpup.raz+3 48.1 1500 1.48 Bpyckos | 120x1 12
0% ma3zyta ast 20




CTpykTyp

HBII

IInanupyemsbie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIETeH
uu

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

14 45 980 [Mpup.raz+2 55.5 1490 1.3 IMerepce | 100x1 10
0% mazyTa Ha 00

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

16 20 1000 [pup.ra3+3 54.3 1530 1.36 Bbpyckos | 140x1 12
0% ma3zyTta 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% mazyta Ha 20

19 35 980 [pup.raz+2 53.1 1560 1.44 Cumenc | 140x1 11
5% Mma3syra a 40

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

21 45 1050 ITpup.raz+1 58.2 1560 1.48 Kaynmep | 120x1 9
5% Mma3syrta a 20

22 50 1100 [Tpup.raz+2 54.3 1490 1.50 ITerepce | 140x1 10
0% wma3zyta Ha 40

23 20 950 [Mpup.raz+2 56.5 1480 1.3 Cumenc | 100x1 11
5% Mma3syrta a 00

24 25 1000 [Mpup.raz+3 44.4 1530 1.34 Bbpyckos | 120x1 12
0% ma3zyta ast 20

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




6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOW AaTTeCTallud, TIOKa3aTeld M KPUTEPHH
OLICHUBAHMUSL:

[IpomexxyTouHasi arrecTanus IO JUCHHUIUIMHE «MeTalTyprudeckas TEIIOTEXHHUKa
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIUMUCS
3HaHUH, W TPAKTHYECKHE 3aJlaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIQJICHUH, IPOBOAUTCS B GOpMeE IK3aMEeHa.

3ayer 1o JaHHOU TUCIMIUIMHE TMPOBOJUTCS B YCTHOH GopMme.

[Tokazarenu u KpUTEpUU OLICHUBAHUS 3a4YeTa:

® Ha OIEHKY «3a4T€HO» — OOYUaIOIIMIACs TOJDKEH MMOKa3aTh YPOBEHb 3HAHUHN HE TOJBKO
Ha yYpOBHE BOCIPOU3BEACHUS U OOBSICHEHHUS HH(OPMALUU, HO U MHTEJIEKTyallbHbIE HABBIKH
pemieHuss TpoOJaeM W 3a/ad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K IMpoOieMaM, OLEHKH U
BBIHECEHUS KPUTHUECKUX CYKAeHHH. Tak e JomKHO ObITh IPECTaBICHO TBOPUYECKOE 3a]aHKe, B
KOTOPOM OTPa)KEHBI MPOOJIEMBI, KACAIOIIMECS BCEX ACHEKTOB 3aIUTHl OKPYXKAIOIMIEH CpPelbl OT
BBIOPOCOB/COPOCOB OOBEKTOB YHEPTETHUKH.

® Ha OIECHKY «HE 3a4T€HO» — OOYydYaloUMiiCs HE MOXKET NOKa3aTh 3HAHUS HAa YpOBHE
BOCIIPOM3BEICHHUS U OOBSICHEHUSI HHPOPMAIINY, HE MOKET ITOKa3aTh HHTEIUICKTYaJIbHbIE HABBIKU
pelIeHus MPOCTHIX 3a7au.



