MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHMS

POCCHUMCKOM ®EAEPALIAU

BBICIIIETO 06pa30BaHI/I}I

®eepalbHOE TOCYNAPCTBEHHOE BI0DKETHOE 06PAZ0BATENBHOE yIpexaeHune

«MarsuToropckuii rocy 1apcTBEHHBI TeXHAYECKHH yauBepcuteT uM. I'.11. Hocosay

YTBEPXJIAIO

Hupexrop UOuAC

C.I. JIykpsnoB

PABOYAS ITIPOI'PAMMA JTACITUILINHBI MOIYJIsT)

META/LZTYPTHYECKAS TEINIOTEXHHKA

Harpasnenne moaroToBKy (CenuatbHOCTh)
22.03.02 METAJUTYPT YIS

Harpasiiensocts (mpoms/crienuamsanus) mporpamMMet
DYHKIMOHANBHEIE MATEPHATBI U OKPHITHS

Yposens Briciero 06pasosans - GaxamaBpuar
IIporpamma moAroTOBKH - akajieMuYeckuii GakanaBpuar

Dopma oO0yueHus
oYHas

Hucruryr/ Gaxynbrer  HCTHTYT SHEPreTHKH H aBTOMATH3HPOBAHHEIX CHCTEM

Kadenpa TennmoTeXHUUECKHUX U SHEPTETHIECKUX CHCTEM
Kype 3
Cemectp 5

Mar=eaToropek

2019 rox

26.02.2020 r.



Pa6oyas mporpamMma coctasieHa Ha ocHope ®I'OC BO no HampasneHmio moxrotoskd 22.03.02
Merannyprug (yposeHs 6akanaspuara) (nmpukas Muno6prayku Pocenu ot 04.12.2015 1.
Ne 1427)

PaGouas mporpamma paccMOTpeHa W omoOpeHa Ha 3acemanuu Kadeapsl TerfloTeXHHYECKHX M
SHEPreTHIeCKUX CUCTEM
11.02.2020, mpoToxon Ne 4

3aB. xadempoit E.B/Aranutos

Pabouas nporpamMma ofobpeHa MetoqudecKkoi komuccuei MOnAC
26.02.2020 r. mpoTokos Ne 5

[Ipencenatens C.I. JIykpsaHOB

CoracoBaHo:

3as. kadenpoii Texnonoruii 06paboTKH MaTEPHAIOB
%—/ A.B. Moep

2
Pa6o4ast mporpaMma cocTaBlIeHa: / -
cr. mpemnoaBarens kadenpsr TudC g ﬂ&i}gB OCKOJKOB
/(;‘-F;L 7 :
#
Penensenr: &

- SIS
sam.HavaneHrka [[DCT [TAO "MMK", kas1. TeXH. HM g B.H. MuxaiinoBckuit
L2



JIner akTyanu3anun padoyeil mporpaMmal

PaGouasi mporpamMma nepecMoTpena, o0CyK/IeHa 1 0100peHa [T pealu3aliy B 2020 - 2021
y4eGHOM rojy Ha 3aceNlaHuy Kaheapr! TernnoTeXHUIgLKUX 1 ?premqecmx CHCTEM
0

r. Ne 1
E.b. Aranutos

ITporokon ot 1 cegrabpsa 20

PaGouast mporpaMma epecMoTpena, o0cyxk/ieHa 1 ono6fena s peammsanuu B 2021 - 2022
yueGHOM rojy Ha 3aceanun kapenps: TennoTeXHUIeCKHX i SHEPreTHIeCKIX CHCTEM

IIporokon oT ___ 2008 Noo
3aB. kadpenpoit E.B. AranutoB

PaGodgast IporpaMma IepecMOTpeHa, 00CyxKIeHa U ono6pena juist peammsammy B 2022 - 2023
yueGHOM rofy Ha 3aceannH Kabeapsl TEmIOTeXHUYECKUX i SHEPTETHHICCKUX CHCTEM

[Tporokon oT ___ 2000 0 N
3aB. kadenpoii E.Bb. AranuToB

PaGouas mporpaMma IIiepecMOTpeHa, 00CykKIeHa 1 onoGpena juis peanusamun B 2023 - 2024
yueGHOM rojy Ha 3aceianny Kapeapbl TEmIOTeXHUYECKUX i SHEPTETHHICCKIX CHCTEM

[Tporokoa oT ___ 2Ok aNoE s
3aB. kadenpoin E.B. AranuroB




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

Lenbro ocBOCHUS JUCUUILTUHBI «MeTalTypruyeckas TeIIOTEXHUKAY SIBISETCS:

Pa3BUTHE Y CTYACHTOB YCTOMYHMBBIX HABBIKOB MPUMEHEHUS (PyHIaAMEHTAIBHBIX 3aKOHOB
TEIJI000MEHAa M MEXaHUKH Ia30B, COBPEMEHHOM TEOPUHU TOPCHHS W PaIllMOHAIBHOTO CHKUTAHMS
TOILIHBA;

(dhopMHUpOBaHKE Y CTYICHTOB YMEHUS YTCHUS CXEM, YepPTeKel KOHCTPYKIIUI U 2JIEMEHTOB
BBICOKOTEMITEPATYPHBIX METAIUTYPTUUECKHX TIeUYeH U YCTPONCTB;

M3YYCeHHUE CBOWCTB U TPeOOBaHMI MPEABIBIIEMBIX K MaTePuanaM, NPUMEHSIEMbIM TIPH
COOPYXEHUH TIEeUEH;

(dbopMUpOBaHHE Y CTYJEHTOB Ha OCHOBE PAIIMOHAIBHON TEXHOJIOTMH HAarpeBa MeTallia,
YMEHUH TETIOBBIX PacUeTOB;

nproOpPeTeHre HABBIKOB TEIUIOBBIX PAcdeToB Teueild, ropenok, (OPCYHOK U TOPECHHS
ra3000pa3HoOro, KHUJIKOTO U TBEPIOTO TOILINBA.

2 MecTo IuCHMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Jucuunnuna Metamutyprudeckasi TEIUIOTEXHHKA BXOAMT B 0a30BYI0 4acTh y4eOHOTO
IJ1aHa 00pa3oBaTeNbHOM MPOrPaMMBI.

JUis  u3ydeHus  AMCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAJCHUSA),
c(OpMUPOBAHHBIE B PE3YJIbTATE U3YUCHUS JUCIUILINH/ TPAKTHUK:

OCHOBBI METAJITYPrUUECKOr0 MPOU3BOJICTBA

Tennoduzuka

®dusznka

Xumus

Marematuka

3HaHus (YMEHUs, BIAJICHU), TIOJTYYCHHBIC MPH U3YYCHUU JAHHOW TUCUUIUIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYEeHUS TUCIUTUINH/TPAKTHK:

Koppo3us u 3amura MeTauioB

MoaenupoBaHue NpoIEeccoB U 00BEKTOB B METAILTYPrUU

[ToaroToBKa K 3alIiTe U 3aIIUTa BBITYCKHON KBaTU(PUKAIIMOHHON PabOThI

3 Komnerenuun odyuarwmierocsi, opMupyemMbie B pe3yabTaTe 0CBOCHHS

AUCHUILVINHBI (MOAYJISA) M IIJIAHUPYEMBbIe pe3yJIbTAThl 00y4eHHu st

B pe3synbrare ocBoeHMs JUCHMIUIMHBI (Moayis) «Metammypruyeckas TENJIOTEXHUKA
o0yyaromuics 0KeH 001a1aTh CICAYIOIIUMHU KOMIIETEHIHSIMHU

CtpyKTypHBIT
JJIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUs
KOMIIETEHIINH
OIIK-4 TFOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJIs PELLIEHUSI NHKECHEPHBIX 3a7a4
3HaTh - OCHOBHBIE ONpE/IeNICHUs U IOHATHSL 0a30BBIX 3HAHUHI B 00JacTH

€CTECTBEHHOHAYYHBIX JTUCIIHILINH;
- (hyHIaMEeHTaJIbHbIE OCHOBBI €CTECTBEHHOHAYYHBIX JUCLUUIUINH, OCHOBHBIC
METO/IbI PELICHUS TUIOBBIX 337a4 110 W3BECTHBIM aJITOPUTMaM U TIPaBHIIaM;
- OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB MacCOIEPEHOCA TPUMEHHUTENIFHO K
TEXHOJOTUYECKUM IpoIieccaM, arperataMm u o00opymoBaHHUIO epepaboTKu
(oborarmeHust) MUHEPAILHOTO CHIPbS, IPOU3BOCTBA 00PaOOTKH YEPHBIX U
I[BETHBIX METAJIIOB.




YmeTn

- OOBSICHATH TUIIMYHBIC MOJICTH 3aJ]1a4 B 00J1aCTH METAILTYyPrHYeCKOM
TETUIOTEXHUKH;

- 00cyx1ath criocoOb! 3PHEKTUBHOTO PEHICHUS MPOOIEM, BOSHHKAIOIINX B
X071 Tpo(heCCHOHANBHON e TETBHOCTH;

- pacro3HaBaTh Y3PPEKTUBHOE pEIIeHUE OT HEAPPEKTUBHOTO, IIPH PELICHUN
3aj1a4 CI0XKHOTO TEIUI00OMEHa B pabodeM MPOCTPAHCTBE TEUH.

Bnaners

- IPAKTUYCCKUMHU HABBIKAMHU UCIIOJIB30BAHUA 3JICMCHTOB IIPOCKTHUPOBAHUS
- HaBBIKAMU U METOJIMKaMU 0000ILeHHs Pe3y/IbTaTOB IPOEKTUPOBAHHUS;

- cnoco0aMu COBEPIICHCTBOBAHUS MTPOPECCHOHATBHBIX 3HAHUHN U yMEHHHA
IIPOEKTHUPOBAHHUS IIyTEM HUCIOIb30BAHUS BO3MOXKHOCTEH HH(OPMAIIMOHHON
CpEJbI.




4. CTpyKTYypa, 00bEM M coepkaHue AUCHHILTUHBI (MOLYJ151)
OO0mas TpyIoeMKOCTh JUCIHUILIMHBI cOocTaBsieT 5 3aueTHbix equnui] 180 akan. yacos, B TOM

YHUCJIC!

— KOHTaKTHas pabota — 73,5 akaJl. 4acoB:
— aynuTopHas — 68 akaJ. 9acos;
— BHEAYAUTOpHAs — 5,5 akaJl. 4acoB

— camocrostenbHas padora — 70,8 akaj. 4acos;

— MMOAATOTOBKA K 9K3aMeHy — 35,7 akaj. yaca

dopMa aTTecTalum - KypCOBOM IIPOEKT, IK3aMEH

AynutopHas s
o | womraxHas pabota E z dopma TeKyLero
S B
Iy B aKal. Jacax 1] 2011 KOHTPOJIA
Pasnen/ tema 3 ( A ) £ N P Koz
g 5 O | caMOCTOSITENBHOM | yCIeBaeMOCTH U
JCIUTTIAHBI 5 2 = ., | KoMIeTeHIIN
®) g £ paboTbI IIPOMEXXYTOUHON
nab. | mpakr. [ €8 ATTECTAIHH
Jlexk. = 11
3aH. 3aH. | § =
1. Meratypruieckie —II€4H,
TETIOr €HePaLHst B nevax,
OCHOBBI TEOPHHU TOPEHUSL.
ITpopaboTka
1.1 BBenenne. Hasnauenue pop
TEIJIOBBIX ~ TPOIECCOB U JICKIHOMHOTO Hamrane
4 7 | marepuana (Tema KOHCIIEKTOB OIIK-4
arperaroB. OOmas cxema N
. 1.1, Ilpunoxenue JICKITUH
METaJLTYPTUIeCKOH Meyn. 1)
IIpopaboTka
Pop Hanuune
JIEKIIMOHHOTO
KOHCIIEKTOB
Marepuana; N
JIeKIIUii; caava
1.2 TemnoreHepanus B MTOJITOTOBKA oTaeTa 110
nevyax. Buasl  3Hepruw, 4 2 221 7 oTyera K N OIlK-4
N N 1abopaToOpHOH
UCTIONB3YeMOH B Iedax 71a00paTOPHOI
pabote; cnaua
5 pabore; perienue
MPaKTHIECKUX
3amad (Tema 1.2,
3amadq
ITpunoxenue 1)
IIpopaboTka
Pop Hanynune
JIEKIIMOHHOTO
KOHCIIEKTOB
13 OcHOBBI TEOpUH Mmarepuana; N
. JICKIH; craya
TOpEHMsI, YCTpOWCTBa IS MTOJITOTOBKA oTdeTa 110
COKUTAHUS TOIJIMBA, 4 8/41 4 6 oTYeTa K . OIIK-4
. 71abopaTopHOH
YTUIN3AHS TEIJIOTHI 7ab0paTOpHOI
) pabore; cnaua
IIPOIYKTOB CIOpaHUS palorte; peienue
MPaKTHIECKUX
3amau (Tema 1.3,
3a1a4
ITpunoxenue 1)
Uroro no pazaeny 12 | 10/41 | 621U | 20
2. BHemHMil ¥ BHYTpEeHHHUH
TEII000MeH
IIpopaboTka
pop Hannune
JIEKIIMOHHOTO
KOHCIICKTOB
. Mmarepuana; N
2.1 Bremnnii u JIEKIIMH; caya
BHYTPEHHUH TEIJIOOOMEH B floarorosia oT4era o
P 5| 2 2 2 5 oTuera K Ny OITK-4
pabouem TIPOCTPAHCTBE . nabopaTtopHOi
. nabopatopHoi
nevei pabore; cnada
pabore; perienue
MPAaKTHIECKUX
3amad (Tema 2.1,
3a1a4
IMpunoxenue 1)




[Ipopaborka

Hannuue
JICKIIMOHHOTO
KOHCIIEKTOB
MaTtepHaa; .
2.2 JIBWOKEHHE >KUIKOCTH U JIEKIIHI; cada
ra3oB B TEXHOJOTHYECKHX floarorosia oT4era o
N 4 221 | 2/21 5 oTyera K . OIlK-4
arperarax YepHOH u N 71a00paTOpHOIt
N 1abopaTopHOH
[[BETHON METAJLTYPTHU paborte; craya
pabore; perieHue
MPaKTHICCKUX
3amqau (Tema 2.2,
3amadq
[Mpunoxenue 1)
HWroro no pazneny 6 4721 | 4211 | 10
3. OCHOBHBIC THTIBI
IPOMBIIIJICHHBIX Tedei
IpopaboTka
3.1 Marepuaisl, Pop Hannuue
JIEKIIMOHHOTO
UCTIONIb3yeMBbIe B MaTePHATa: KOHCIIEKTOB
KOHCTPYKILUSX 4 421 | 10 p i JIEKIIMH; caada OIlK-4
pemieHue 3a1a49
BBICOKOTEMITEPATYPHBIX (Tema 3.1 MPaKTHISCKUX
arperaToB o 3a1a4
P [Mpunoxenue 1) A
ITpopaboTka
pop Hannuue
JIEKLIMOHHOTO
KOHCIIEKTOB
3.2 OCHOBBI TEXHOJOTHH Mmarepuana; N
JIeKUui; caava
HarpeBa MeTajuia, BBIOOD MOJITOTOBKA
OTYeTa 10
palMOHATIBHBIX 4 3 3 10 oTyera K N OIIK-4
N nab0paTOpHOI
TeMITEePaTYPHBIX u n1abopaTOpHOI
pabore; cnada
TETIOBBIX PEKHMOB pabote; pemeHne
MPAaKTHYECKUX
3amau (Tema 3.2,
3ama4d
[Mpunoxenue 1)
IIpopaboTka
3.3 TemiooOMeHHbIE JIEKIIMOHHOT'O Hanuuue
arnmnaparsl u ux 4 10 | marepuana (Tema KOHCIIEKTOB OIlK-4
CpaBHHUTENbHAS OLIEHKA 3.3, [Ipunoxenue JeKIui
1)
34 OcCHOBHBIE THIIBI IIpopaboTka
MPOMBIIIICHHBIX TIeYel U JICKIIMOHHOTO Hanmuune
BaKHENIINE 4 10,8 | marepunana (Tema KOHCIIEKTOB OIIK-4
XapaKTEPUCTUKU nx 3.4, Tlpwinoxenue JeKIuit
TETIIIOBOH pabOTEI 1)
Uroro no pasaeny 16 3 721 | 40,8
Hroro 3a cemectp 34 | 17/61 | 17/64 | 70,8 KII,9K3aMeH
KypPCOBOH MPOEKT.
UITOro 110 MCIHILTHHE 34 | 17/6M | 17/61 | 70,8 P POCKL 101K -4

OK3aMCH




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

JList perieHus mpeIyCMOTPEHHBIX BUAOB yU4eOHOW paOOTHI MPU M3YyUYSCHUU THCITUTUTHHBI
«MeTtanmyprudeckasi TEIUIOTEXHUKa» B Ka4eCTBE 00Pa30BaTEIbHBIX TEXHOIOTUN UCTIONb3YIOTCS
KaK TPaIUINOHHBIC, TAK U MOYJIbHO-KOMITETEHTHOCTHBIC TEXHOJIOTHH.

[ensimu 0Opa3oBaTeNbHBIX U HHPOPMAITMOHHBIX TEXHOJIOTUH SBISIOTCS

* aKTUBU3UPOBAHUE MBIIIICHUS 00 y4atOIINXCS,

* hopMUpOBaHUE UHTEPECA K U3yYaEMOMY MaTepHaly;

* Pa3BUTHE UHTEIUIEKTA U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaroIuXcsl.

JlexuMOHHBIN MaTepHan 3aKperuisieTcss Ha JabopaToOpHBIX paboTax, rae MPUMEHSETCs
COBMECTHas JCATEIHHOCTh CTYACHTOB B TpYIINE, HANpaBJICHHAs Ha peIIeHHe oOmen 3amadu
MyTeM CJIOXKCHHSI Pe3yJbTaTOB WHIWBUAYAJIbHOW palOTHI ujieHOB Tpymmbl. s pa3BuTusS U
COBEPIICHCTBOBAHUSI ~ KOMMYHHMKAaTHBHBIX  CIIOCOOHOCTEH  CTYACHTOB  OPTaHU3YIOTCS
MPAKTUYECKHE 3aHSATHs B BHJIE AUCKYCCHH, aHalmn3a peaabHBIX MPOOJEMHBIX CHUTYyallUd U
MEXKIUCIUTIMHAPHBIX CBA3EH W3 Pa3IMYHBIX OOJacTeld B KOHTEKCTE pEIIaeMOW 3aJadd.
[lepenaya HEOOXOIMMBIX TEOPETUYECKUX 3HAHUHN U (OpMHUpPOBAHUE MPEICTABICHUI MO KypCy
MIPOUCXOJUT C NPUMEHEHUEM MYJIbTUMEIUHHOro obopynoBaHus. Ha 3aHATUSX BHEIPSIOTCS
Takue WH()OPMAIMOHHBIE TEXHOJOTHH, KaK HWCIOJIb30BAHUE JJIEKTPOHHBIX H3JIaHUN (YTECHUE
JIEKIMA ¢ MCTOJIB30BAHUEM CIIAMI-TIPE3CHTAINH, JIEKTPOHHOTO Kypca JICKIUH, rpadudecKux
00BEKTOB, BHIEO- ayauo- wmarepuanoB (uepe3 HWMurepuer). CamoctostenpHas padora
CTUMYJHMPYET CTYIEHTOB K CaMOCTOSITEJIbHON MpopaboTKe TeM B Mpollecce HamUCaHUs
pedepaToB, MOATOTOBKH K TUCKYCCHSIM, K KOHTPOJbHBIM pabOTaM M TECTUPOBAHUIO. DTaIlbl
M03HABATEIbHON JIESITEIHOCTH CTYACHTOB IIPENIOJIaraloT IOCIe0BaTeIbHO IOCTAaHOBKY
HMHTEPECYIOIICH MX MPOOIEeMbl, BBIIBI)KEHHUE TUIIOTE3 MPU €€ PEIICHUH, BBHIPAKEHUE PEIICHUS
TUMOTE3bl HAYYHBIM A3BIKOM, a TAKXKe peajn3alus MPoayKTa B BUAE MMYOJIUYHOTO BHICTYIICHHUS,
JOKIIaa WM Tpe3eHTauud. KoppeKTHpoBKHM 00pa3oBaTeNbHOTO Ipolecca NpOXOIAT C
UCIIONb30BAaHUEM OOpaTHOM CBA3M MeXAy IMpernojaBaTelieM U o0ydJaromuMmucs Ha
KOHCYJbTAIUSX, @ TAKKE IPU TEKYLIEM U TPOMEKYTOUHOM KOHTPOJIE.

6 YueOHO-MeTOANYECKOE 00eciedeHHEe CAMOCTOATEIbLHOI PadoThl 00yYarOIINXCs
[IpencraBneno B npuiioxeHuu 1.

7 OueHoYHbIe cpecTBA VISl NPOBEACHHUs MIPOMEKYTOYHOM aTTecTAlHH
[IpencraBneHsl B IPHIIOKEHUH 2.

8 YueOHO0-MeTOIHYECKOEe H HH(POPMALIMOHHOE 00ecTieueHrue TUCIIUTITHHBI (MOTYJIsl)

a) OcHOBHas JIMTEpPaTYypa:

1. TunbkoBa, C.M. Temnodusnka nu MeTaTyprudeckas TeIIOTeXHHUKa © yuel. mocobue /
C.M. Tunskosa. - Kpacnosipck: Cub. penep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Texkct: anextponnsiii. - URL: https://znanium.com/catalog/product/1032123

2. Izo3ep, B.S1. TerutorexHuka u TeruioBas paboTa meueit: ydeOHoe mocobue / B.S.
H3ro3ep. — 3-¢ m3a., crep. — Cankr-IletepOypr: Jlamp, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — Tekct: 21eKkTpoHHbIi // JlaHb: AMEKTPOHHO-OUOINOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/93750

0) lonosiHUTEIbLHAA JINTEPATYPA:

1. Kpyrnos, I'.A. Temnorexuuka: yueonoe mocooue / I'.A. Kpyrnos, P.W. bynrakosa,
E.C. KpyrnoBa. — 2-¢ m3x., crep. — Cankr-Ilerepoypr: Jlans, 2012. — 208 c¢. — ISBN
978-5-8114-1017-0. — Texkcr: aaekTpoHHbIi // JlaHb: 3JE€KTPOHHO-OHOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/3900



2. Bproxanos, O.H. Termomaccooomen: Yueonuk / O.H. Bproxanos, C.H. IlleByenko. -
Mocksa: HUL[ Uudpa-M, 2012. - 464 c. (Bwicmee obOpazoBanme: bakamaBpmar). - ISBN
978-5-16-004803-1. - Tekct: anextponHsIit. - URL: https://znanium.com/catalog/product/258657

3. Terumorexuuka: yueonoe mocobue / B.B. dpipaun, A.A. Mansmun, B.I'. CMupHOB,
T.JI. Kum. — KemepoBo: Ky3['TY umenu T.®. I'opbauesa, 2017. — 174 c. Pexxum nocrymna:
URL.: https://e.lanbook.com/book/115115.

4. MatBeeBa, [.H. DxcrnepuMmeHTanbHOE HCCIEIOBaHHE IPOLECCOB TEIUIOOOMEHA:
yueonoe mocoowue / I'.H. Matseea, FO.1. Taprakosckuii, b. K. CeHnukuH. - 2-¢ u31., OATOT. 110
ned. u3a. 2008 r. - Maraurtoropck : MI'TY, 2011. - 1 sanekrpon. ont. quck (CD-ROM). - 3ar. ¢
TUTYJL. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true

5. Makapos, A.H. TemnnooOMeH B 3JIEKTPOAYTOBBIX M (PaKEeNbHBIX METALTyprU4eCKUX
mevax v PHEPreTHYECKHUX yCTaHOBKaxX: yueOoHoe mocooue / A.H. Makapos. — Cankr-IletepOypr:
Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1653-0. — Texkct: snextponnsbiii // JlaHb:
aJeKTpoHHO-OnOmmoreynas cucrema. — URL: https://e.lanbook.com/book/50681 (mata
oopamenus: 30.10.2020). — Pexxum goctymna: 11 aBTOPU3. MOJIb30BATEICH.

6. Komies, B. B. TemioBoii pacueT KOKCOra3oBoil BarpaHku: yde6Hoe mocooue / B.B.
Komme, A.B. TuxonoB; MI'TY. - Marautoropck: MI'TY, 2015. - 1 snekTpoH. ONT. IHUCK
(CD-ROM). - 3ara. ¢ Turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1123
921/1407 .pdf&view=true - MakpooObeKT. - TeKCT: 37eKTpOHHBINA. - CBEJCHHS TOCTYITHBI TAKKE
Ha CD-ROM.

7. MarseeBa, ['.H. DOkcmepumeHTalbHOE HCCIEIOBAHUE MPOLECCOB TEIIOOOMEHa:
yueonoe nmocooue / I'.H. Matseesa, FO.1. Taprakosckuii, b.K. CeHn4KuH. - 2-¢ U31., MOJArOT. IO
neu. uza. 2008 r. - Marautoropck: MI'TY, 2011. - 1 snekrpos. onrt. auck (CD-ROM). - 3arm. ¢
TUTY. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true - MakpooObekT. - TekcT: 3neKTpoHHbIN. - CBEACHUS TOCTYITHBI TAaKXKe HA
CD-ROM.

B) MeToanuyeckue yKa3aHus:

1. 3noxazoa, H.I'., UBanoB, J[.A. JlaGopaTopHblii MpaKkTUKyM IO JAUCHUILIAHAM
«TorummBo n TCVYy», «Teopus u mnpaktuka TeruioreHepauum». Marnuroropck: M3a-Bo
MarnuTopck. roc. TexH. yH-Ta uM. [.M1.Hocoga, 2013, 53 c.

2. CpeunnkoBa, H.JO. [IpakTuKyM MO TEXHUYECKOH TEPMOJMHAMUKE M TEIUIOTEXHUKE:
npaktukym / H.FO. Ceunnkosa, C.B. FOauna, A.B. I'opoxos; MI'TV. - Maruuroropck: MI'TV,
2018. - 1 opekrtpon. 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: aneKTpoHHbIH. - CBEACHUS JOCTYITHBI TAKXKE
Ha CD-ROM.

r) [Iporpammuoe odecnneyenne u UHTEepHeET-pecypcehi:

IIporpammHuoe obecneueHne

Haumenosanue I10 Ne norosopa Cpok neiicTBUS TULIEH3UU

FAR Manager ¢B000IHO pacapocTpauseMoe I10 0eCcCpPOUHO
Linux Calculate cB000IHO pacupocTpansemoe 110 0eccpouHo




MS Windows 7

Professional (aJis J1-1227-18 01 08.10.2018 11.10.2021
KJ14CCOB)

MS Office 2007 Ne 135 ot 17.09.2007 Secepoumo
Professional

7Zip cB00OOHO pacrpocTpansemoe [10 OCCCPOIHO

IIpodeccnonasbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE CTIPABOYHbIE CHCTEMbI

HazBanue kypca

CchpUIKa

HammonansHast uH(pOpMaIMOHHO-aHAIUTHUYECKAsl CHCTEMa
Poccuiickuit unnekc Hayunoro nutupoanus (PYTHL)

URL:

~ |https://elibrary.ru/project_ris

C.asp

DrekTpoHHas 0Oa3a mepuoauueckux wu3nanuii East View
Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

IMTouckosas cucrema Axanemus Google (Google Scholar)

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

Nudopmanmonnass cucrema - EamHoe OKHO jgocTynma K
MH(POPMALIMOHHBIM pecypcaM

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

denepanbHOE TOCYIAapCTBEHHOE OIOIKETHOE YUpEKACHHE
«DenepanbHbIil HHCTUTYT MPOMBIIUIEHHOW COOCTBEHHOCTH

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

Poccuiickas ['ocynapcTBennas oubimoreka. Karanorn

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

OnextponHsle pecypesl oubnmoreku MI'TY um. I'.1. Hocosa

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

Yuusepcurerckas napopmanrontas cucrema POCCHUSA

https://uisrussia.msu.ru

MexnyHaponHas  HayKoMeTpuueckas pedepaTuBHas WU
HOJIHOTEKCTOBast 0a3a JaHHBIX HaydyHbIX u3fanuii «Web of
science»

http://webofscience.com

MesxnyHapoiHas pedepaTtuBHas u IMOJTHOTCKCTOBAS
cIpaBoYHast 0a3a JaHHBIX HAYYHBIX H3JaHHH «SCOPUS)»

http://scopus.com

MexayHaponHasi 0a3a MOJHOTEKCTOBBIX KYpHAIOB Springer
Journals

http://link.springer.com/

MexyHapoaHas KOJUIGKIMST HAYYHBIX IPOTOKOJIOB
pasaIuYHBIM OTpacisiM 3HaHui Springer Protocols

10

http://www.springerprotocol
s.com/

MexnayHaponHas 0a3a CHpaBOYHBIX HM3JaHUNA 10 BCEM
otpacisim 3HaHui SpringerReference

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

MexnynaponHas 0a3a HaydyHbIX MaTepualoB B o0iactu
bu3HyecKUX HAYK U HIKUHUpUHTa SpringerMaterials

http://materials.springer.com
/

MexayHaponHass ~— pedepaTHBHass W TOJHOTEKCTOBAs
cripaBouyHas 0a3a JAaHHBIX HAydyHBIX W3JIaHUK «Springer
Nature»

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

«HanmoHnanbHbBIN

(HIT

ApxusB Hay4YHBIX JKYpHAJIOB
ANEKTPOHHO-UHPOPMAIIMIOHHBIH KOHLIOPILIUYM»
HOUKOH)

https://archive.neicon.ru/xml
ui/




9 MaTepuaJibHO-TeXHHYECKOe o0ecneyeHne TUCIUTITUHBI (MOTYJIs1)

MarepuanbHO-TEXHHYECKOE 00eCIIeYeHNe JUCIUTUINHBI BKITIOYACT:

VY4eOHble ayTUTOPUN JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUMa. MyJnbTUMeInHHbIE
CpeACTBa XpaHEHHMS, IIePeIav U IPEACTaBICHI HHPOPMALIUH.

VYuebHast ayaAuTOpus AJis MPOBEICHUS JTAOOPATOPHBIX padoT: j1abopaTopus TOIUIMBA U
XUMBOJIOTIOJITOTOBKU. ABTOMaTH4eckas HacocHas ctanmus OASIS; xomriuiekc mabopaTopHBIX
YCTAHOBOK T10 OIPEIEICHUI0 XapaKTEPUCTHK TOIUIMBA; KOMIUIEKC JJaOOPAaTOPHBIX YCTAaHOBOK IO
M3Y4YEHUIO CBOMCTB BOMABI;, nu3enbHas dnektpoctanius JIXM-30; mabopaTopHas ycTaHOBKA IO
U3YYEHHIO TOCTIEeI0OBAaTEeIbHON M TapajiesibHOW paboThl HACOCOB; KOMIUIEKC J1ab0OpaTOPHBIX
YCTaHOBOK I10 M3YYEHUIO (PM3UUECKUX M XUMHUYECKHX CBOICTB BEIIECTB; MAKET Ia30TYpPOMHHON
YCTaHOBKH; BUCKO3UMETP, BBITSDKHOM IKad, (PI0TOMAIINHA; T1€4Yb, IEHTPOOEIKHBIA BEHTHIISATOD;
BECHI DJICKTPOHHBIE, MUKPOCKOII.

VYdeOHble ayIWTOPUM JUIS TPOBEACHUS TNPAKTUUYECKUX 3aHATUH, TPYNIOBBIX U
WHIUBHTyaIbHBIX KOHCYJIBTAIMHA, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOM aTTrecTanuu. J{ocka,
MeJL.

VYueOHbIE ayTUTOPUH ISl BBIOJIHEHHUS KypCOBOTO MPOCKTUPOBAHUS, OMEIICHUS JUIS
CaMOCTOSITEIbHON paboThl oOyyaronuxcs. [lepconanbpHbie KombloTepsl ¢ naketom MS Office,
BBIX0/I0M B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTENbHYIO Cpeay
YHHUBEPCHTETA.

[lomemenne Ui  XpaHeHUS H  NPOQHIAKTHYECKOTO OOCTY)KMBaHMSA y4eOHOTO
o0opynoBanus. Crennaxu, celdsl 1y1s1 XxpaHeHUs: yueOHoro o0opynoBaHus. IHCTpyMEeHTHI st
pPEMOHTa JJab0PaTOPHOTO 0OOPYJOBAHHS.



OrneHOYHBIE CPEACTBA JJIs MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN

TecTsl AJas CaMOIIPOBEPKHA

[Ipunoxenue 1

Petituar
CIIOKHOCTH
OTtMmeTKa o
BOIIPOCOB
Tekct Bonpoca BapuaHTbl 0TBETOB BBIOOpE .
(1-nerkwmit,
JTaJOHa .
2-CpeTHMIH,
3-CII0KHBIH)
KJaccupuKaIus mo
TIPOVCXOKICHUIO U arperaTHOMY DTaNoH
COCTOSHHUIO
XAMUYECKUH COCTaB DTaNoH
K 00uiei xapakTepucTuke | Terora cropaHus Dranon 2
TOIIJIMBA OTHOCSITCS:
OILTHEA OTHOCATC KO3 QUITMESHT pacXojia BO3IyXa Mpu
CXKUTaHUU
KOJIMYECTBO HEOOXOMMMOIO ISt
TOPEHHS BO3/TyXa U BBIXO]I
MTPOJIYKTOB CTOPaHUS
. YTIEPO U KACIOPO
Baxxueiine XuMHISCKHUE
3JIEMEHTHI TOTLUTHBA yrjiepoa 1 BOAOPOJA Otanox i
Oprann4ecKoro KHUCJIOPOJ ¥ BOJIOPOA,
MIPOUCXOKICHUS:
YTIEpoa U a30T
Al;O3 Dranod
B . SiO, ArtanoH
COCTaB HErOPIOYCH
op CaO DTaaoH
MHHEPAIBHON 4aCcTH co 1
2
TOILIMBA - 30JIbI BXOMST
SO,
N2
OpraHu4ecKas
Kakast cepa, coneprkainascs KOJTYCTaHHAS
B TOIUTHBE, HE YYaCTBYET B 2
o cyJb(aTHas JTajaoH
ropeHuu’
OpraHuYecKasi ¥ KoJdelaHnHas
JUTSI TBEPIOTO TOTLIMBA DTanoH
JUIS SKHIKOT'O TOILINBA DTanoH
XUMUYCCKHH aHaIH3 JUTS Ta3000pa3HOTO TOTUTUBA
TOILUIMBA I10 3JICMCHTHOMY HCKYCCTBEHHOTO IPOMCXOXKICHUS 3
COCTaBYy IPUMCHSIOT JUIS Ta3000pa3HOro TOTUIUBA
€CTECTBEHHOTO TPOUCXOKICHIS
JUTSI CMECH Ta3000pa3HBIX TOIUIHB
TUTPOCKOITUYECKAs
BHEIIIHSSA, yJIepKUBacMas 35
TaIOH
Kaxkas qacn;u BJIATH, MeXAHUYECKH
coJepKaiieics B TOIUIMBE, 2
TepseTcs TIpH CyIKe? XAMHYECKHU CBSI3aHHAS
TUTPOCKOIIMYECKAs 1 XUMHUYECKU
CBsI3aHHAs
Kakas Tenora cropanus
BBICIIIAS TEIJIOTA CTOPAHUS
TOTLTUBA COOTBETCTBYET 2
ACUCTBUTCIILHOMY HU3IIAs TEMJI0Ta CrOpaHus DTaNoH




KOJIMYECTBY TEILIOTHI,
BBIAEISIEMOM IIPX CTOPAaHUH
B II€Yax U TOIKax”?

[IPU CKUTAHUU C HEJTOCTATKOM
BO3IyXa

pu 000TaIeHNN TYThs
KHCIIOPOJIOM

IpU CXKUT'aHUU C U30BITKOM BO3yXa

B xakoM Bujie TBEpIOTO ApeBechHa
TOIUIMBA COACPKAHUE T0pd
8 | yrmepona B cocraBe Oypsbie yrim
OpPraHNYECKON MacChl KAMEHHBIE YTITH Jranon
Moxer gocrturarb 80-96%7
TOPIOYHE CIIAHIIBI
KakoMy ra3006pazHoMy JOMEHHBIH (KOJOIITHUKOBBIN) ras3 Oranon
TOIUTUBY C TETJIOTON KOKCOBBIi ra3
cropasus 3,5-4,0 MI[)K/M3 KOKCOJIOMEHHAas CMECh
Q | COOTBETCTBYET IPUMEPHBIH | IPUPOAHEIIL ra3
cocras: 9-14% CO , ; CMECh IOMEHHOT'0 ¥ IPUPOIHOTO
25-30% CO; 57-58% N, ; [ 14308
cMech KOKCOBOTO W TIPUPOTHOTO
ocramsHoe - CH , uH , . Fa30B
7000 xJx/kr
10 | Temora cropanus 29,3 MJIx/kr Dranon
YCJIOBHOTI'O TOILIMBA. 29,3 KKaJI/KT
35,5 M]Jlx/kr
WHTepBan 3HaueHui 0,55-0,65
CITHIPOMETPHIECKOTO 0,65-0,85 DTanoH
KodpduLeHTa» AT 0,85-0,95
11 | OPHEHTHPOBOUHOTO 0,95-1,05
OH?GILCJICHI/I;I 5 0,35_0,45
JeWCTBUTEITBHON
TEMIIEpaTypsl B Me4ax u 0,45-0,55
TOIIKAX:
TEIJIOBOM Harpy3Koi neuu
Haunbonpiee xoanuecTBo TEIJIOBOI MOIITHOCTBIO MEUN OtanoH
TEIJIOTHI, KOTOPOE TEYb
TETUIOBBIM PEKUMOM TICUH
19 | MOET HOpMaIbHO (6e3
HEN0YKOTra TOIIMBA B KO3 QHUIIEHTOM HCITOJIb30BaHUS
paboueM IPOCTPAHCTBE) Teria
YCBOMTB, Ha3bIBACTCA: K03 PHUITUEHTOM MOJIE3HOTO
JIEUCTBUS
MHTEHCHUBHOCTH paOOTHI TICUH OTajoH
WHTEHCHBHOCTH TEIUIOBBIACTICHUS B
VY nenbHas Heun
13 [pOU3BOAUTEILHOCTD 4acoBOU 00BEM pOU3BOJCTBA
(HaTmPsSOKEHHOCTH 1MOJa
Ie41) XapaKTEpH3yeT: % BBIXO1a TOAHOTO MPOIYKTA
pasMepsl pabovero npocTpaHcTBa
arperara
BCE XMMHUYECKUE PEaKLUH, HIYLIHE C
UTo VUHTHBACTCA B CTATHE MOJIOKUTENTFHBIM TETIOBBIM
«TETUIOTa SK30TePMHIECKUX dpexTomM
4acTH TETIOBOTO OanaHca OTanoH

TETUIOTEXHUICCKUX
arperaTos?

a¢hekTom, KpoMe peakiiuii TOPeHuUs
TOILIMBA.

TEIUIOTA, BbIACIIAEMAA IIPpU TrOPCHUN




TOILJTMBA

TCILJI0TA, BHOCHUMas NCXOAHBIMHA
TEXHOJIOTMYCCKMMHU MaTCpraJiaMu

TEIUI0Ta, BHOCUMAsA HarpE€TbIMu
BO3YXOM U TOILIMBOM

€Y IOCTOAHHOI'O HCﬁCTBHﬂ,

TeMIiepaTypa B KOTOPBIX HE OTajoH
MEHSIETCSI CO BpeMEHEM
MeYH IEPUOANIECKOTO JIEHCTBUS, C
K xakomy Tuny neuei [IEPEMEHHON BO BPEMEHU
15 | oTHOCATCS METOAMYECKUE TeMIiepaTypoil
neyn? ey ¢ OAUHAKOBOU TemmepaTypoil
10 JJTHHE paboyero NpocTpaHCcTBa
MeYH ¢ MaKCUMAaJIbHOM
TEMIIepPaTypOi IPH BXOJIE 3aTOTOBOK
B paboyee MPOCTPaHCTBO
KO3 (HHUIIEHTOM ITOJIE3HOTO
bd OtanoH
TETUJIOUCTIONH30BaHUS (K.II.T.)
K03 (QUITMEHTOM ITOJIE3HOTO
KauectBo paboTs! meuwn, ee vq)q) H
neictBus (K.IL1.)
COBEPILEHCTBO KaK
16 KOJIMIECTBOM TEIUIOTHI, KOTOPOE
TEIIOBOTO arperara
XapaKTepu3yeTcs: TOAAIOT B TICTh
' (MIx/q)
yIEIBHBIM PAaCX0JIOM TOILTUBA
(T.y.T./T TIPOIYKIHHN)
K OrHeynopHbIM OTHOCAT 1580 °C OraloH
MaTepHaIbl, OTHEYIIOPHOCT | 1780 °C
17 | xoTopeIX HE HIXKE (10
(]
CTaHJapTaM | 1680 °C
TepMuHOJIOTHU Poccun): 1880 °C
OTHEYIOpPHBIC
H3/1€/115 C OrHEYIOPHOCTHIO BBICOKOOTHEYIIOPHBIE OTanoH
18 | 1770-2000 °C oTHOCSTCS K —
BUY: BBICIIIEH OTHEYHOPHOCTH
TETUIOU30JISIIUOHHEIE
IaMOTHBIE
B kakux ormeymopax B ANHACOBBIC Otainon
19 | kauecTBE OCHOBBI BBICOKOTJINHO3EMHCTHIC
npeobnagaer SiOz? IUPKOHUCBBIC
¢dopcrepuToBbIe
KHCIIbIC
20 B kakux ormeymopax OCHOBHBIE OtanoH
ocHoBoii siBnsiercs MgO? | BecomorarenbHbIE
HEUTpaJIbHbIE
Kakwue u3 nmpuBeaeHHBIX MArtesuTOBRIC
o{ | OTHEYNOPOB HMEIOT AMHACOBBIC
MEHBIIHH KO3 PUITUEHT IEHOIIIAMOTHBIE DTaaoH
(')
TEIUIOTIPOBOTHOCTH AMOTHEIC
Kakue oruneynopsi LIaMOTHBIC
9o | BPUIEPKHMBAIOT MEHbIIIEE JHUHACOBBIE Oranox
KOJIMYECTBO TEIUIOCMEH MATHE3UTOBIC

(TepmoynapoB)?

BBICOKOTI'JIMHO3CMHCTBIC




yBeJIMYEHHE TUIOTHOCTH HAOUBKH
BaThl, acOecTa u Jp.
YBIIQXKHEHUE IOPUCTBIX

TEIIOU30JIITOPOB
@DakTopsl, YIy4ylIArOIINe
MPUMEHEHHE TeIION30JIALIN
Ka4eCTBO TEIJIOU30JIILIHN . OtanoH
23 - OoJblIeH MOPUCTOCTH 1
neyeit, TOnoK,
MPUMEHEHHE TEeTTION30JISIAN
[IapOIPOBOJIOB .
OosplIEH NJIOTHOCTH
NPUMEHEHHE
BAKYYMHO-MHOT'OCJIOHOU OtanoH
TEIIOU30JI LU
K KaKoif TPy OTHOCATCS 0e3 IpeIBapUTENHHOTO CMEIICHHUS OTajoH
HOpMaJIM30BaHHbIe Topenky | IOCKOIIAMEHHBIC
24 | Tuna «Tpy0Oa B TpyOe» KOPOTKOTIJIAMEHHBIE 2
KOHCTpYKIUU C IPEABAPUTEIBHBIM CMELIEHUEM
()
CransnpoexTa? WHKCKIIOHHBIC
VKa)uTe NPaBUIBLHYIO COz, H:0, N
MOCJIEeA0BATENLHOCTD N, ,H,0, CO,
yOBIBaHUSI KOHIIEHTPAIUU
25 | KOMIIOHEHTOB MPOYKTOB N2, COz, H20 Otanon 3

ropeHust Tomimsa B meyax | H.O, N, CO»
Y TOTIKaxX TMPHU CXKUTAHWU B H,O , CO, N,
1 J

aTMoc(EepPHOM BO3JIyXe CO2, N2, H0

Kaxkwue cranm o0mamaroT MaJoyTrICPOANCTDIC

MeHbIINM Koo dummentom | PCIHCYTIICPOTUCTHIC
26 | TEIIONPOBOHOCTH H BbICOKOYTJICPOAUCTHIC 1
TpeOyIoT OoJiee MEIJICHHOTO | HU3KOJICTHPOBAHHBIC

Harpesa? BBICOKOJIETHPOBaHHbIE OTanoH
W3MEHEHHS HAIIPABJICHUs TOTOKA DranoH
W3MEHEHUs CeYeHHs KaHana DranoH
Kakue n3 nepeuncieHHbIx BXOJI IIOTOKA B KAHAJ U BBIXOJI U3 Srarom
(hakTOPOB PHUBOIAT K Hero
37 | TOTCPAM NAaBICHIS Ha TPEHHE O CTEHKH KaHalla 2
MECTHBIE COIPOTHBIIEHUS
CIMSIHUE U Pa3eleHrue IOTOKOB Dranon
NP IBMXKEHUH Ta30B 110
Tpy6am 1 Kananam? HPOX0XKIEHUE YEPE3 IIIOCKYIO Yragom

PENIETKY HITH IPOCCEIBHYIO a0y
IEPOXOBATOCTh CTEH TPYO, KaHAJIOB

IlepeyeHb BONPOCOB /ISl CAMOCTOSITEJIbHOH PadoOThI

Tema 1.1
1. Haznauenue u kinaccuukanys METaUTypruyeckux rneyen.
2. Ha3nauenue u o61mas cxema NpoMBIIUIEHHOHN MeYH.

Tema 1.2

1. Harpes ayroBoii u nina3MeHHbIii. Haznauenue, 061acti 3pPpexTHBHOTrO MpUMEHEHHUS.

2. HarpeB nnaykuuonHslii. Haznauenue, 061act 3¢ (HeKTHBHOTO MPUMEHEHUS

3. HarpeB »7eKTpOCONPOTUBICHUEM U JJIEKTPOHHOIy4YeBOW. HasHauenwe, obmactu
3¢ (HEeKTHBHOTO TPUMEHEHHS.

Tema 1.3

1. Buapl TOmIMBa M UX COCTaB. Y CJIOBHOE TOILJIHBO.
2. OCHOBHBIE XapaKTEPUCTUKHU TOTLIMBA.

3. YcrpoiicTBa i COKUTAHUS TOTUIMBA.




4, CO,I[Cp)KaHI/Ie " IOCJICAOBATCIIBHOCTD paCuUCTOB 'OPCHUA TOILIIUBA.

Tewma 2.1

1. OcHoBHBIE 3aKOHOMEPHOCTH MEXAHUKH IIEUHBIX Ia30B.

2. CocraBjieHHE M aHAIU3 TEIJIOBBIX OalaHCOB Iedel, OCHOBHBIE TEIJIOTEXHUYECKUE
MoKa3aTeau paboThl MeYel U MyTH SHEProcOepeKeHUs.

Tema 2.2

1. CBOOOIHBIE ¥ YACTUYHO OTPAaHUYEHHBIE CTPYIHBIE TEUEHUSI.
2. OrpaHu4eHHbIE CTPYITHBIE TeUeHUS. THKEKTOP U 3KEKTOP.
3. Buabl n1BHKEHUS Ta30B B II€Yax.

4. IToTepu >HEPTUHU IPU ABUKEHUH Ta30B.

Tewma 3.1

1. Matepuassl, NpUMEHsIEMBbIE B I1eYax.

2. OCHOBHBIE JIEMEHTHI KOHCTPYKIIHI TIEUYEH.

3. OCHOBHBIE THUIIBI INITABUIBHBIX, HArPEBATEIbHBIX U TEPMUUECKUX TEUECH.
4. OrHeynopHble MaTepHabl, UX OCHOBHbIE CBOMCTBA.

5. Tennon3osIMOHHBIE MaTepUaIbl, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJIOTMH HarpeBa MeTa/ula. THIOBBIE PEXHMBI HArpeBa «TOHKHX» H
«MAaCCHBHBIX» 3aTOTOBOK.

2. OcoOEHHOCTH HarpeBa KaueCTBEHHBIX CTaJCH.

3. OCHOBBHI pacueTa HarpeBa «TOHKUX» U «MAaCCUBHBIX» 3aTOTOBOK.

4. BnusiHue ycloBHiA OXJIaXIEHUSI METalljla Ha €ro CBOMCTBA.

5. Bunsl 6paka npu HarpeBe MeTajulia v IMyTH CHIDKCHUS TOTepb MeTasla.

6. KoaddunmeHT TenaonpoBogHOCTH cTalelt u (paKTOpsbl, BIUSIONINE HA HETO.

Tema 3.3

1. Wcnonb3oBaHMe BTOPUYHBIX 3HEPropecypcoB. Tumbl TEMIOOOMEHHHMKOB, HX
Ha3HAY€HUE U CPaBHUTEJIbHAS OLICHKA.

2. OcHOBBl Teopuu mOAOOMSI W  MOJACIMPOBAHUA  TCIUIOTEXHHUYECKUX  H
TEIUIOAPHEPTETHUECKUX MPOIIECCOB U 000PYTOBaHHUS.

3. OuncTKa THIMOBEIX T'a30B.

Tema 3.4
1. Knaccudukanus npoMbIIITICHHBIX TEYEH.
2. BcnomorartensHOEe 000py/IOBaHHE TICUCH.

KypcoBoii npoexT

Llenb BBIMONHEHHS NPOEKTa — MPUOOPETEHHE CTYACHTaMU HAaBBIKOB BBIMOIHEHUS
TETUIOTEXHUYECKUX PAacueTOB IPOLECCOB, COBEPIIAEMBIX B MPOMBIIIICHHBIX I€4ax, BBHIOOpa
KOHCTPYKTHMBHBIX PEIICHUN IeYeild W WX DJIEMEHTOB, YMEHUW IOJb30BaThCS CHPABOYHOU H
HOPMAaTUBHOM JINTEPATypOll IO TEIUIOTEXHUKE, HCIIOJIb30BAaTh pa3jIM4YHbIE AMArpaMMBbl Ui
pacueTa napaMmeTpoB U IPOLIECCOB.

Juis crynentoB npodpmist « OyHKIIMOHAIBHBIE MaTEPUAIbl U IOKPBITUS MPEAYCMOTPEHbBI
CJIeAYIOIIME TEMBI KYPCOBBIX MPOEKTOB: « TEeI0BOM pacyeT HarpeBaTeIbHON MeUm».

KypcoBoii NPOEKT BKIKOYACT IMOJHBIA TEIUIOBOW M a’3POJAMHAMMYECKUN pacdeTsl
IJITAMEHHON WJIA DJICKTPUYECKOW MEYHM U COCTOUT M3 TOSCHHUTEIIbHON 3alucKu U Tpaduaeckoit
yactu. ['paduueckas yacts B BUae 1-2 pa3pe3oB BHIOIHAETCS Ha OJHOM jHcTe popmata Al.



[MosicautenpHas 3anmucKka JoHKHA OBITh U3nokeHa Ha 20-30 ¢. 6ymaru pasmepa 210 x 297
Ha OJHOW CTOpOHE JHCTa, OodopmiieHa B OOJOXKKE, CHAOXKEHAa OTrJIaBIIEHHWEM W CIHUCKOM
WCIIONb30BaHHOM nuTepatyphl. [losicHuTeNnbHAS 3amucKa B LEJIOM WJIU OTIEIbHBIE €€ JIEMEHTbI
MOTYT OBITh IIPE/ICTABICHBI PACTIEYATKOM MPOrpaMMBbl U €€ PEIIeHUSI Ha KOMITbIOTEpE.

DneMeHThl mneun (BO3QyXOHarpeBartelis), AbIMOBOTO TPAaKTa, TOPEIOK M BEHTHIISTOPOB
BBITIOJTHSIFOTCS B TIOSICHUTENIBHOM 3amucke ¢ cooOmoaenneM Tpedosanuiit ECKI.

KypcoBoiil IpOEKT BBINIOJIHAETCS B CIEAYIOLIEW IOCIEN0BATENBHOCTH (TI0 ATAaaMm):
. XapakTepuCTHUKA HArpeBaTEIbHOMN MEYH.
. Pacuer ropeHus ToIuimMBa U onpeneeHue 1eUCTBUTENILHON TEMIIEpATyphbl TOPEHHUS.
. Pacuer BpeMeHH HarpeBa meTaia.
. OnpeneneHne OCHOBHBIX Pa3MEPOB U IIPEJIBAPUTEIILHOE KOHCTPYUPOBAHUE TIEUH.
. TenoBoii OanaHc U onpezeeHne TeIIOTEXHUUECKUX XapaKTePUCTUK pabOThI MeYH.
. TernoBoil pacdeT Ter1000MEHHOT 0 anmnapara.
. Pacder u BEIOOp TOITMBOCKUTAIONITUX YCTPOUCTB.
. AdpoMHAMHUYECKHI pacyeT JHIMOBOTO TPAKTa U BBIOOP TATOIYTHEBBIX YCTPOUCTB.
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a) HJ'IE[HI/IpyeMBIC PE3YyIbTAThI 06yquH$1 1 OLCHOYHBIC CPECACTBA AJIA MMPOBCACHUA HpOMC)KYTOHHOﬁ aTTeCTallnuu:

[Tpunoxenue 2

CTpyKTYpHBIi
3JIEMEHT
KOMIeTEeHIUH

IInannpyemsle pe3yJbTaThl 00y4eHUsI

OueHo4HbIE CPEACTBA

OIIK-4 roTOBHOCTBIO COYETATh TEOPHIO M MPAKTHUKY ISl PEIICHUS] HH)KEHEPHBIX 3a1a4

3HaTh - OCHOBHBIC OIPEICIICHAS U TIOHATHAS 0a30BBIX
3HAaHUH B 00JIACTH €CTECTBEHHOHAYYHBIX Ilepeuens BONpoCoOB:
JICIIHATUINH; 1. Kunaccuukamus TOIUIMBA IO COCTAaBY U IMPOUCXOKICHHIO.
- (hyH1aMeHTaTbHBIE OCHOBBI 2. Onpenenenne TommBa. CocTaB OpraHMYECKOro TOIUTUBA.
€CTECTBEeHHOHAYYHBIX TUCIHILUINH, OCHOBHEIE 3. TemnoTBopHas criocoOHOCTH ToruuBa. OrnpeseneHue, Bi/bl, 0003HAUYCHHS.
METO/Ibl PEILICHNUS TUIIOBBIX 3a/1a4 110 u3BecTHBIM | 4. Buasl TBepaoro torumsa. 1Ix ocobeHHOCTH 1 001acTH NPUMEHECHHUSI.
aNropUTMaM U IPaBUIaM; 5. TopeHme opraHMYECKOTO TOIUIMBA- OMPEICIICHHE U OCOOCHHOCTH.
- OCHOBHBIE  3aKOHOMEPHOCTH  mpoleccoB | 6. OcoOeHHOCTH C)KHTaHUS Ta3000pa3HOTOo TotuTiBa. [Ipeaens! yCTOWIMBOCTH PabOTHI Ta30BBIX TOPEIIOK.
MaccorepeHoca MIPUMEHUTEIBHO K | 7. OCOOEHHOCTH CXKHMI'aHUS U CXEMBbI PACTIBUTUBAHUSI KHUKOTO TOILIMBA.
TEXHOJIOTMYECKMM  mporeccam, arperataMm u | 8. CkuraHue TBEpJOro TOIUIMBA B CIIOE.
obopynoBanuto  mepepabotku  (oOoramenus) | 9. 3amaum pacyera TOPEHHUS TOILIMBA.
MHUHEPAJIBHOTO ChIpbs, Tpou3BonacTBa oOpadoTku | 10. Knaccudukarms TCY. OcobeHHOCTH BBIOOPA.
YEPHBIX U IIBETHBIX METAJUIOB.
Ymerb - OOBSICHATH THITUYHBIE MOJICIIH 33/1a4 B 00NacTH | 3aliuTa OCHOBHBIX Pa3/iesoB KYpCOBOTO MTPOEKTA!
METaTYprudecKOH TeIUIOTEXHUKH; 1. XapakTepucTuka HarpeBaTeIbHON TIeUH.
- 00Ccy)1aTh crioco0bl 3((HEKTUBHOTO PELICHUS 2. Pacyer ropeHus TOIUIMBA U ONpe/IeNICHUE ICHCTBUTEIBHON TEMIIEPaTyphl TOPEHHSI.
mpo0OIieM, BO3HUKAIOIIUX B XO1¢ 3. PacueT BpeMeHH HarpeBa MeTaa.
po(eCCHOHANBHON ESITENEHOCTH; 4. OnpeneneHne OCHOBHBIX Pa3MEPOB U MPEBAPUTENILHOE KOHCTPYUPOBAHHUE MIEUH.
- pacmio3HaBaTh Y3PPEKTUBHOE PEIICHIE OT 5. TeroBoii 6anaHc U OIpeaeNieHIE TEITIOTEXHMYECKNX XapaKTePUCTHK PadOTHI MEYH.
Hea((EKTUBHOTO, ITPU PEIICHNH 3a]a4 CI0KHOTO | 6. TeruoBoi pacyeT TerooOMEHHOTO anmnapara.
Teroo0MeHa B pabodyeM MPOCTPAHCTBE MEUH. 7. PacueT 1 BBIOOp TOILTUBOCKHUTAIOIINX YCTPOICTB.
8. AspoarHaMUYECKUH pacueT JHIMOBOTO TPAKTa U BRIOOP TATONYTHEBBIX YCTPOMCTB.
Brnaners - IPaKTHYECKUMH HaBBIKAMH HCIIOJIb30BaHMUs BapuanTsl 3a1aHuii 17151 BBINOJIHEHHS KypCOBOTO MPOEKTA!

3IIEMEHTOB POEKTHPOBAHMUS
- HaBBIKAMH U METOIMKAMHU 0000IEHUS
Pe3yJIbTaTOB MPOCKTUPOBAHUS

- criocobamu COBEPLICHCTBOBAHUS
npodeccnoHAIBHBIX 3HAHUHN u YMEHUUN
MPOSKTHUPOBAHUS myTeM HCTIOJTIH30BAHUS

BO3MOXKHOCTEH MH(OPMAIIIOHHOW CPEJIBI.

TennoBol pacyeT HarpeBaTelIbHOMN NeUn

Mapracramn | PR O | e C L P | ] e | 5| o
1 | 30X 120x1000x6000 1180 40 35 15 0 MT
2 | Cr40 100x150x4000 1190 40 25 30 10 T
3 | XpomoHukenesas D300x900 1180 50 24 20 10 mcC
4 | Cr.40 D300x800 1200 30 32 15 20 MBP




CTpyKTYpHBI#
3J1eMeHT
KOMIIEeTEeHI[UH

IInannpyemsle pe3yJbTaThl 00y4eHUSsI

OuneHo4HBIE CPEACTBA

5 | XpomonukeseBas 140x1000x6000 1180 0 20 9 20 1IC
6 | 30X D200x1200 1200 50 22 15 10 1IC
7 | XpoMoHUKeseBas 100x100x4000 1180 50 30 10 12 aic
8 | Cr.40 120x120x6000 1200 70 30 20 0 1IcC
9 | 30X D150x1500 1190 35 25 18 20 MBP
10 | C1.40 160x1000x4000 1200 45 10 12 15 T
11 | 30X 120x1000x6000 1170 60 15 10 0 MT
12 | C1.40 140x100x4000 1180 70 20 11 20 T
13 | C1.40 120x1000x6000 1200 45 15 7 20 MT
14 | XpomoHMKeneBas 120x100x4000 1190 50 20 10 10 1IC
15 | 30X 140x1000x6000 1190 40 35 30 12 MT
16 | X18H98 D200x1800 1180 30 10 30 15 MBP
17 | C1.40 130x100x4000 1190 60 17 17 0 MT
18 | 30X 120x1000x6000 1200 45 30 30 20 MT
19 | 1X18H9T D120x6000 1180 50 22 22 10 11(0
20 | Craib c13 - 720 canka 40 | 20 9 60 OK
T
21 | 08k --- 720 cazka 22 15 60 TK
110t
22 | Cr.40 70x150x4000 1190 30 25 30 10 IC
23 | 30X 100x120x4000 1190 35 25 18 20 11(0
IMPUMEYAHUE: & - tommuHa 3aroToBkd; b - mumpuna 3aroroBku; | - mmmua 3aroroBku.IlIC - meus ¢

IararoIIuM TOJI0OM, CO CBOAOBEIM oToruieHreM; [T - medp ¢ mararommm moaoM, ¢ TOPIEBBIM OTOTUICHHUEM;
OK — konnakoBas ognoctomnHas; TK — TpexcronHas konnakoBasi. MT - TonkaTenbHass METOIMYECKasl MeUb;
MBP- neus ¢ BpamaroniumMcs nogom OK - omHocTomHas KoimakoBas rneyb; TK - TpexcTomHas KOJImaKoBas

1€4Yb

CocraB TOIIMBa

Ne COCTAB CYXOT'O F'A3A, 06bemmbic % Koag-enr | Temn.

pacxoma | mojorpesa
BapH-aHTa 0
BO31yXa,N | Bo3ayxa, C
CO, | CO | Hy | CHs | CoHg | C3Hg | C4Hyp | HoS | O2 N>

1 14 | 26 | 1 29 0 0 0 0 0 30 1,02 450

2 2,4 7 |60 | 25 2 0 0 02 |06]| 28 1,1 400

3 10 | 21 |19 | 37 0,6 0 0 01(02]| 21 1,12 350




CTpyKTYpHBI#
3J1eMeHT
KOMIIEeTEeHI[UH

IInannpyemsle pe3yJbTaThl 00y4eHUSsI

OuneHo4HBIE CPEACTBA

4 55 |28 |30 ]20,2] O 0 0,2 1021159 11 400
5 0,1 96 2,7 0,8 0,4 11 400
6 0,3 36,3 17,1 29 0,3 17 1,12 350
7 0,1 93 4,3 19 0,7 1,15 375
8 95 | 17 | 15| 38 0,5 20 1,05 400
9 20 | 10 | 28| 38 | 03 03 ]09] 25 1,06 350
10 93 | 06 | 0,6 11 4,7 11 350
11 0,3 88 19 0,5 9,3 1,15 300
12 73 |15 85 3 1 2,2 1,15 400
13 65 | 02 | 145 | 7.8 12,5 1,15 450
14 89 9 2 0 1,12 300
15 13 | 38 |51 | 55 02| 4 1,05 450
16 98 2 1.2 300
17 20 | 34 43 02 28 11 350
18 7 17 44 32 1,05 400
19 7 17 15 29 32 1,08 400
20 01 96 2,3 0,8 0,8 1,05 0

21 0,3 36 171 29 0,3 17 1,05 0

22 2 7 | 58] 30 | 03 17] 1 1,08 400
23 4 94 0 2 11 300




6) Ilopsnox mnpoBeaeHHs MPOMEXKYTOUHOW AaTTECTallMM, TOKa3aTeld U KpUTEPUH
OIICHUBAHMS:

[TpomexxyTouHast aTrecTanys IO IUCHMIUIMHE «MeTaulypruueckasi TeIIOTEXHUKa»
BKJIIOUAET TEOPETUYECKHE BOMPOCHI, TO3BOJISIOLINE OLEHUTh YPOBEHb YCBOEHUS 00yUYaIOLUUMUCS
3HAaHUM, M TPaKTHYECKUE 3a/aHusl, BBIBIIOIIME CTENEHb CPOPMHUPOBAHHOCTH YMEHHMHA U
BJIQJICHUN, TPOBOUTCS B (popMe HK3aMeHa.

DK3aMEeH M0 JIaHHOW JUCLHMIUIMHE MPOBOJUTCA B YCTHOH (opMe MO IK3aMeHAIIMOHHBIM
ousieraM, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOMpPOCA U OJHO IMPAKTUYECKOE
3aaHKe.

IMoka3aTeu U KpUTEPHH OLleHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJINYHO» (5 6ayuIoB) — 00yYarONUIUiics JeMOHCTPUPYET BHICOKUI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHYeCKOe W TJIyOOKOoe 3HaHHe
y4yeOHOro Matepuasia, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 3aJaHusi, CBOOOIHO OINEpUpyeT
3HAHUSMH, YMEHUSMHU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OIICHKY «xopomioy» (4 Gaina) — oOydyaromMicss TEMOHCTPUPYET CPEAHUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JIOIMYCKAaIOTCS
HE3HAUYUTENbHBIE ONIMOKH, HETOYHOCTH, 3aTPYIHEHHS IPU aHATUTUYECKHUX OTepaIHixX, IEpeHoce
3HaHMI U YMEHU Ha HOBbIE, HECTAHAAPTHBIE CUTYAIUH.

— Ha OICHKY «YyIOBJICTBOpPHUTENbHO» (3 0Oamma) — oOydJaroImuics IEeMOHCTPHUPYET
MOPOTOBBIM YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIUI: B X0/l KOHTPOJBbHBIX MEPONPUATUI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHUH, yMEHHH, HAaBBIKOB,
OOy4aroOIUICs HCIBITHIBACT 3HAYUTENbHBIE 3aTPYIHEHHUS TPU OMNEPUPOBAHUU 3HAHUSIMHU U
YMEHUSIMH TIPH UX MIEPEHOCE Ha HOBBIC CUTYaIUH.

— Ha OLIEHKY «HEYJIOBJIETBOPUTEIHHOY (2 6ana) — 00yJaromuics: 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TEOPETHUECKOrO MaTephaia, JOMYCKaeT CYIISCTBEHHBIC OIIMMOKH, HE MOMKET
MOKAa3aTh UHTEIJICKTyalIbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIEHKY «HEYIOBJICTBOPHUTEIbHO» (1 Oamr) — oOydJaroImuiics HE MOXET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHHUS W OOBSCHEHUS HHPOpPMAIMU, HE MOXET IOKa3aTh
WHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/1a4.

Iloka3aTe/u U KPUTEPHHU OLEHMBAHUSI KYPCOBOI0 MPOEKTA:

— Ha OLIEHKY «OTJINYHO» (5 6ayyioB) — paboTa BBIOJHEHA B COOTBETCTBHM C 3a/IaHUEM,
o0OyuaroIuiicst MOKa3bIBaeT BHICOKHI YPOBEHb 3HAHUN HE TOIBKO HAa YPOBHE BOCTIPOU3BEICHUS U
00BsICHeHUsT WH(OpPMAIMHM, HO W HMHTEIUICKTyaJbHbIE HAaBBIKM PEIICHUS TNpoOJIeM | 3ajad,
HaXO0XKJCHHUS YHUKAIbHBIX OTBETOB K IPOOJIeMaM, OLICHKH U BEIHECEHUSI KPUTUYECKHUX CYKACHUH;

— Ha OIIEHKY «Xopomo» (4 6amra) — paboTa BBINOJTHEHA B COOTBETCTBHM C 3aJIaHUEM,
o0yyaroIuiicsl MOKa3bIBACT 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BEIEHUS M OOBSICHEHUS
nHpOpPMAIMK, HO W WHTEJUICKTyalbHbIE HABBIKA pEIICHUS MpoOieM W 3a7ad, HaXOXKIACHUS
YHUKaJIbHBIX OTBETOB K Ipo0biieMam;

— Ha OIICHKY «YIOBJIETBOpUTEIHHO» (3 Oanmna) — paboTa BBIMOJHEHA B COOTBETCTBHH C
3aJaHueM, OOydJaroIuiicsl MOKa3bIBaeT 3HAHMS HA YPOBHE BOCIPOM3BEICHHS U OOBSCHEHMS
WHPOPMAIINY, HHTEIICKTYAIbHBIC HABBIKH PEIICHHS MIPOCTHIX 3a7ad;

— Ha OLIEHKY «HEY/IOBJIIETBOPUTENBHOY» (2 Oayia) — 3aJaHue MpenoaBaTess BBIIOIHEHO
YaCTUYHO, B MPOIECCe 3aIIUTHl PA0OTHI OOYJAIOIIHIICS TOMYCKAET CYIIECTBEHHBIC OIMOKH, HE
MOJKET [M0Ka3aTh UHTEIUICKTYalIbHbIC HABBIKM PELICHHUS TIOCTaBICHHON 3a1a4H.

— Ha OLEHKY «HEYAOBJIETBOpUTENbHO» (1 0ami) — 3ajaHue MmpenojaBaTesis BBIIOJIHEHO
YaCTUYHO, OOYYaIOLIMiics HE MOXKET BOCIPOM3BECTH U OOBSICHUTH COJEpPKAHUE, HE MOXKET
M0Ka3aTh MHTEIJICKTyaJbHble HABBIKU PELICHUS TOCTAaBICHHOM 3a1a4u.



