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Pabouast mporpamma JUCIUTUIMHBI (MOIYJIS)

TemiorexHuka

3akperuieHa 3a noapasaencaueMKadepa sHeproahheKTUBHBIX U pecypcocOeperaronyX NPOMBIIIICHHBIX TEXHOIOTUI

Hampasnenue noaroroBku 22.03.02 METAJUJIYPI A

Ipoduns

dopma oOyueHHSA O4YHasA

OO01as Tpy10eMKOCTh 33ET

Yacos no yueOHOMY TUIaHy 108 @DopMBI KOHTPOJISI B CEMECTpax:
B TOM YHCJIC: 9K3aMeH 6
ayJUTOPHBIC 3aHATHUS 51

caMocCTosTeNbHas paboTa 30

4acoB Ha KOHTPOJIb 27

Pacnpez[e.lle}me YaCcoB JUCHUIIVIMHBI 110 CeEMECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 6 (3.2)
Kypee>) HUroro
Henens 18
Bup 3anaruit v | PO | VI PII

Jlexuu 17 117 |17 |17
Jla6opaTopHble 17 117 |17 |17
[IpakTuueckue 17 (17 |17 |17
Uroro ayn. 51 |51 |51 |51
KonraktHas pabora 51 |51 |51 |51
Cam. pabora 30 {30 |30 |30
Yacel Ha KOHTPOIIb 27 127 |27 |27
Hrtoro 108 {108 | 108 | 108




IIporpammy coctaBui(u):

xmH, ooyeum, lllamoxun Koncmanmun Cmanuciagosuy

Pabouas nmporpamma
TenyorexHuka

PazpaboTtana B coorBercTBrH ¢ OC BO:

CaMOCTOSTEIRHO yCTaHABINBAEMBIH 00pa30BaTEeIBHBIN CTaHAAPT BEICIIEro 00pa3oBaHus - OakanaBpuar denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEKIEeHUE BBICIIETO 00pa3oBaHus «HalnoHaNbHBINA UCCIIe10BATEIbCKHIMA
texHosornyeckuii yausepcuteT « MUCHUCy» mno nanpasnenuto noarorosku 22.03.02 METAJUUTYPIUS (npukas ot 02.04.2021 1. Ne
119 0.8.)

CocraBneHa Ha OCHOBaHHH y4eOHOTO TUTaHa:
22.03.02 METAJUJTIYPIMS, 22.03.02-BMT-22.plx , yrBepskaeHuoro Yuenbim coetom HUTY MUCHUC B coctaBe
coorBeTcTByromeii OIIOII BO 22.09.2022, nporokon Ne 8-22

VrBepxkaena B cocrase OIIOII BO:

22.03.02 METAJUUIYPIUS, , yrBepkaenHoi Ydensim coetoM HUTY MUCHUC 22.09.2022, npotoxon Ne §8-22

Pabouas nmporpammMa omoOpeHa Ha 3aceTaHUU

Kadenpa sneprodppexTuBHBIX 1 pecypcocoeperarouux NpoMbIIIJIEHHBIX TEXHOJOTHI

ITpotokoi ot 21.06.2022 r., Ne08-21/22

PykoBonurens nogpasnenenus Topoxos I'ennanuii Banepoesuu



1. HEJIX OCBOEHUSA

1.1

Hay4nTs MOHIMaTh TEIIOBBIE MPOIIECCH, TPOTEKAIOIIIE MPH TPOU3BOJICTBE 1 00pabOTKE METAIIIOB U CIIIIABOB.

1.2 | TlpuMeHSTh 3HaHHS O TETUIOPHU3UKE METALTYPTUIECKUX MPOIIECCOB IS aHAN3a, pacueTa U ONTHMHU3AIH
KOHCTPYKTHBHBIX U 3KCIUIyaTAI[IOHHBIX TapaMeTPOB TEIIOBBIX arperaTos, 00ECHEeUNBAOINX BEICOKOE KAYECTBO
METAJLIONPOLYKIUH U SHEProcoepeskeHrue MPpH BBIMOIHEHUH HOPMATUBOB T10 3aIllUTE OKPY:KAIOLIEeH Cpebl.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI
bnoxk OII:
2.1 TpeboBanus k Hpe}lBa]PHTeJILHOﬁ NOJAroTOBKe 00y4arouerocs:
2.1.1 | Koppo3sus u 3amura MeTauioB
2.1.2 | JIureitHOE IPOU3BOICTBO
2.1.3 | MeTamnyprusi IBETHBIX METAJLIIOB
2.1.4 | MeTamnyprusi 4epHbIX METAJIIOB
2.1.5 | O6paboTka METAJIOB AaBJICHUEM
2.1.6  |IlopomkoBas METaLTyprus
2.1.7 |Maremaruka
2.1.8 | MarepuanoBeneHue
2.1.9 |MexaHuka
2.1.10 |Tennoduzuka
2.1.11 |Y4eOHas mpaxTrka
2.1.12 | YueOHas mpaxkTrka
2.1.13 | YueOHas mpaxkTrka
2.1.14 | YyeOHas npaKkTrka
2.1.15 | YueOHas npakTrka
2.1.16 | YueOHas mpakTHka
2.1.17 | YueGHas npakTuKa
2.1.18 | DnexTpoTeXHUKA U JIEKTPOHHUKA
2.1.19 | ®uzuka
2.1.20 | duzuyeckast XUMHUs
2.1.21 |HmxeHepHas U KOMIIBIOTEpHAs rpaduka
2.1.22 | HuadopmaTuka
2.1.23 | Xumus
2.2 JucuunianHel (MOAY/IH) U NPAKTUKH, 11 KOTOPBIX 0CBOCHUE JAHHON JUCHUININHBI (MOAY.JI5) HE00X0AUMO KAK
npealecTByOLIee:
2.2.1 |IoaroroBka K mpoueaype 3alIUThI U 3aIIUTA BBITYCKHON KBaTH()UKAIMOHHON paboTHI
2.2.2 |IloaroroBka K mpoueaype 3alIUThI M 3aIIUTA BBITYCKHOW KBaTH()UKAINOHHOHN paboTHI
2.2.3 |IloaroroBka K mponeaype 3alUThI M 3aIIUTA BBITYCKHON KBaTH()UKAIMOHHOMN paboTHI
2.2.4 |IloaroroBka K mpoueaype 3alIUTHI M 3aIIUTA BEITYCKHOW KBaTH()UKAIMOHHON paboTHI
2.2.5 |IloaroroBka K mponeaype 3amIUThI ¥ 3aIIUTAa BBITYCKHONW KBaTH()UKAHOHHON paboTHI
2.2.6 |IloaroroBka K mponeaype 3amIUTHI M 3aIIUTAa BHITYCKHONW KBaTH()UKAIMOHHON paboTHI
2.2.7 |IloaroroBka K mpoueaype 3amIUThI M 3aIUTa BHITYCKHOW KBaTH()UKAIMOHHOMN paboThI

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIIIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA

KOMIIETEHIIUAAMH

OIIK-1: Cnoco0eH pemath 3aia4i Npo(ecCHOHAILHO eI TeJTbHOCTH, IPUMeHss 3HAHUA (PYHIAMEHTAIbHBIX HAYK,
MeTO/IbI MOIeJIHPOBAHNS, MATeMATHYECKOT0 AHAIN3a, €CTECTBEHHOHAYYHBbIE 1 00IIeHHKeHePHbIe 3HAHUS

3HaTh:

OIIK-1-31 3akoHOMEPHOCTH MPOTEKAHUS MPOLIECCOB TeHEPALUH TEIJIOTH U €€ MEPeHOCca B KOHKPETHBIX TEXHOJIOTHYECKUX
arperaTax JIs IOJIy4eHHs! 1 00pabOTKH Pa3IMYHBIX METAJUIOB U CIUIABOB

OI1IK-1-32 ITpuHIHIIBI COCTABICHUS TETUIOBOTO OallaHCa METAIUTYPIHYSCKUX TIeUeH .

OIIK-1-33 KOHCTPYKITHH U TETUIOBYIO pabOTy METAITyPIrHIeCKUX MeUei.

YMmerhb:

OIIK-1-Y1 PaccunThiBaTh TEMJIOBIE OalaHChl METAITYPTUUYECKUX MEUeH.




OIIK-1-Y2 PaccunThiBaTh MPOLIECCH TOPEHUS TOILTUBA B METAJUTYPIrHUECKUX TeUax.

Baanern:

OIIK-1-B1 AHanu3 TeIoBoi paboThl METAJUTYPrHUSCKHX MeUeH ISl IIPOU3BOICTBA METAIIOB H CIDIABOB M 00paOOTKH METAIIIOB.

4. CTPYKTYPA U COJAEPKAHUE

Kox HaumenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BU]I 3aHSATHSI/ / Kypc HHINKATOPbI H 3L sieMble
KOMMeTeHIHii pecypcebl padoTsI
Pazgen 1. I'enepanus u
YTHIM3AIMS TeNJI0ThI

1.1 Knaccudukanus Tornusa. 6 2 OIIK-1-31 JI1.1J12.1
[TokazaTenu kauecTBa OIIK-1-32 21
ToruBa. KuaeTndeckuii u
1 y3HOHHBIIH PeKUMBI
TOPEHHUs TOIUIHBA.

Koncerpykuuu u cxema
BBIOOpA YCTPOMCTB ISt
C)KMT'aHUs TOIUINBA.
TenoBble SKBUBAJICHTHI
CBIPHEBBIX MATEPUAIOB
muxThl. [eHepanus tera 3a
CYET 3JIEKTPUUECKON
sHepruu /Jlex/

1.2 Bunbr BropuuHbIX 6 2 OIIK-1-31 JIT.1J12.1
3HEPrOpeECYPCOB B 21
METAJLTYPTHUH U METOABI X
ucnonb3oBaHus. CnocoOsl
YTHIU3AIHUN TETUIOTHI JbIMa,

XapaKTePUCTHKA
TEMI000MEHHBIX YCTPOHCTB.
KoHcTpyKInu 1 0coOOCHHOCTH
TEIUIOBOH pabOTEI
pereneparopoB. O0mas
TEeOopus U pacyeT
peKynepaTropoB. Y CTpOICTBO
U TeIuioBast paboTa KOTJIOB-
yTrin3aTopos /Jlex/

1.3 Pacuet ropenust 6 2 OIIK-1-Y2 JIT.1J12.1J13.
razoobpasnoro Torusa /I1p/ 1

€]

1.4 PacueT ropenus xuakoro 6 2 OIIK-1-Y2 JIT.1J12.1J13.
torwusa /IIp/ 1

21

1.5 Temnnorenepanus 3a c4eT 6 2 OIIK-1-Y2 JIT.1J12.1J13.
XUMHYECKOU 3HEPTUU ChIPbSI 1
u Toruusa /I1p/ 21

1.6 Tennorenepanus 3a c4eT 6 2 OIIK-1-Y2 JIT.1J12.1J13.
anekTpudeckoi sueprun /TIp/ 1

€]

1.7 OrnpeeneHue TEIIoThI 6 2 OIIK-1-B1 JIT.1JI12.113.
cropaHusi ra3000pa3Horo 2
toruuBa /J1a6/ €)

1.8 PaboTa ycTpoiicTB s 6 2 OIIK-1-B1 JIT.1J12.1J13.
Ckuranus Torutusa /J1a6/ 2

21

1.9 Pacuetno-rpadpuueckue 6 10 OIIK-1-V1 JI1.1J12.1

paboThI, CMEIIaHHOE OIIK-1-Y2

obyuenue /Cp/

Paznen 2. Koncrpykuuu u
TenJoBasi padoTa nevei




2.1

Co3aHne HayYHBIX OCHOB
TEIUIOTEXHUKH U
MIPOMBIIIICHHOTO
MEYCCTPOCHHSL.
Knaccugukauus neueii
SHEPreTHYCCKOMH TOUKU
3penusi. TUIIOBBIC PEKUMBI
paboThl meue-
TEIUI00OMEHHUKOB H TIeUeii-
TEIUIOTCHEPATOPOB.
OCHOBHBIE TIOKa3aTEIH
TEIJIOBOH PabOTHI

nedeit /Jlex/

OIIK-1-32

JI1.1J12.1
€|

2.2

TerutoBoit bayaHc nevew n
€ro UCTIOJIb30BAHUE JIJIS
oeHku 3¢ dexTuBHOCTH
paboTHI reve.
Knaccugukarnms,
(usmueckue u
9KCILTyaTallMOHHBIC CBOWCTBA
OTHEYMOPOB. [IpUHIIHITBI
BBIOOpA MaTepHaa
OTHEYIOPHOU KIIaJKH.
OrHeyIopHbIe PaCTBOPHI,
MaccChbl, OETOHBL.
TernonzonsauuoHHbIE
Matepuanbl. CTpOUTEITBHEIC
aNeMeHTHI ieuert /JIex/

OIIK-1-32
OIIK-1-33

JI1.1J12.1
o1

23

[ITaxTHBIE TTEYH.
Oco0OEeHHOCTH TEIIO0OOMEHA B
cioe. Koncrpykuus u
OCHOBHBIE TTOKa3aTEIIH
paboTHI TOMEHHBIX MTeYeH U
IIaXTHBIX NeYell BETHOMU
MeTaJuTypruu. [[BuxeHue
ra3oB M IUXTHL TermmoooMeH
B IIIAXTE, BOASHBIE
HKBUBAJICHTHI KYCKOBBIX
MaTepHaJiOB U ra3oB.
Tunnunoe n3MeHeHUE
TEeMIIEpPaTyphl IO BBICOTE
IIaXTHOM neuu. TenaoBbie
MIPOIIECCHI B 30HE HypM.
I'asoreneparopHoil U
TOTIOYHBINA PEKUMBI pabOTHI
IIaXTHBIX MeYei BETHOMU
MeTautypra. CriocoOsr
WHTEHCU(UKAIIMH TETUIOBOM
paboThI MAXTHBIX

neueii /Jlex/

OIIK-1-32
OIIK-1-33

JI1.1J12.1
o1

2.4

Koncrpykius u Temosas
paboTa KOHBEpTEpa YepPHOU
METaJLTYpPruH.
IlepememnBanue MeTamia B
KOHBEpTEpE, pacyeT TIyOHHbI
u auametpa. KoHerpykuus u
TeruioBasi paboTa KOHBepTEpa
LBETHON METaJLIypruu.
[lepuopl HaKOIUIEHUS U
noTpebaeHus TEIUIOTH IPH
KOHBEPTUPOBAHUYU METHBIX
mreitHoB /JIex/

OIIK-1-32
OIIK-1-33

JI1.1J12.1
€)!




2.5

OTpaxxaTenbHbIE TeYH IS
IUIABKU HA LITEHH.
KoncTpyxkius, TemioBoii u
TEeMITEPATyPHBIN PEKUMEL.
BHeursss u BHyTpeHHIS
3aJ1a4M TeIUI000MEeHa B
OTpakaTeIbHON MeYH.
TennoTexHNUeCKue OCHOBBI
palMOHaIBHOM TEXHOIOTUU
HarpeBa MeTajuia nepen
00pabOTKOM JaBIeHIEM.
TenoBas pabora u
KOHCTPYKLUH METOUYECKUX
reyeil TOIKaTeILHOrO TUIIA 1
C MIAarammmMMu OaJKkaMu
(momom). Peanu3arust
CKOpPOCTHOT'0 KOHBEKTHBHOTO
Harpesa Metaa /JIex/

OIIK-1-32
OIIK-1-33

JI1.1J12.1
€|

2.6

XapaKkTepuCcTUKa OCHOBHBIX
nevei s HarpeBa MeTasuia
o] TepMOOOPabOTKY.
Kouncrpykuus negeit mis
o0xwra cynb(UIHBIX
KOHLIEHTPATOB B KUIIALEM
cnoe. OCHOBBI
a’pPOMHAMHUYECKOTO pacyeTa
kursmero cnos. TemnoBod u
TEeMITEPATyPHBINA PEHKIMBI
nporecca obxwura /JIex/

OIIK-1-32
OIIK-1-33

JI1.1J12.1
€

2.7

IMpurIUIE paboOTH! 1
KOHCTPYKLUH TPyOUaThIX
Bpawaromuxcs nedyeif. Cxema
TETUI000MEHa B TEYH,
TEIJIOBOU U TEMIIEPATYPHBIN
PEKUMBI HArpeBa ChITyYHX
MaTepUANIOB. DJICKTPUICCKIE
MeYH [[BETHON METaJLTypTUu:
KaHaJbHBIC M THUTCIIbHBIC
WHIYKIHOHHBIC. DICKTPOHHO
-ry4deBbie meun /JIex/

OIIK-1-32
OIIK-1-33

JI1.1J12.1
€

2.8

Paboune n puznueckue
CBOIICTBa OTHEYNIOPOB U
TemIou30as1TopoB /I1p/

OIIK-1-V1

JI1.1J12.1J13.
1
92

2.9

Koncrpykiun GpyHIaMeHTOB,
KapKacoB, CBOJIOB U
OrpakJIeHUuM
METaJUTyPrU4eCKUX

neveit /TIp/

OIIK-1-Y1

JIT.1J12.1J13.
1
22

2.10

KoncTpyxkiuu minaBuiibHbIX
neyueit /TIp/

OIIK-1-V1

JI1.1J12.1J13.
1
92

2.11

KoncTpyxkiuu
HarpeBaTeIbHBIX U
TepMuaecKux neuei /IIp/

OIIK-1-Y2

JIT.1J12.1J13.
1
22

2.12

Pacuer Harpesa meTaia B
MeToaudeckoi meuwn /Tp/

OIIK-1-Y2

JIT.1J12.1J13.
1
92

2.13

Omnpenenenne paboInx
CBOWCTB OTHEYIOPHBIX
MaTepuanos /J1a6/

OIIK-1-B1

JIT.1J12.1J13.
3
92

2.14

OmnpeneneHue GU3MICCKUX
CBOCTB OrHEYIIOPHBIX
Martepuanos /J1a6/

OIIK-1-B1

JIT.1J12.1J13.
3
22

2.15

Pa6ora cucreMsl
HCIapUTELHOTO
oxnaxnenus /J1ad/

OIIK-1-B1

JI1.1J12.1J13.
3
22




2.16 | CocraBieHue TEIIOBOTO 6 3 OIIK-1-B1 JIT.1J12.1J13.
OaylaHca HarpeBaTeIbHON 3
aneKTpudecKoi meuu /J1ab/ 22
2.17 |llepememuBaHue XKHUIKOTO 6 2 OIIK-1-B1 JI1.1J12.1J13.
paciiasa B 1euax ¢ 3
GapOoTHpYOIUM 22
cioem /J1a6/
2.18 |Pabora ¢misTpa ¢ TpyOOi 6 2 OIIK-1-Bl JI1.1J12.1J13.
Bentypu /J1a6/ 3
32
2.19 | Brimonnenue tectoB B LMS 6 10 OIIK-1-Y1 JI1.1J12.1 KM2
Canvas /Cp/ OIIK-1-Y2 22
2.20 | Pemrenue 3amau /Cp/ 6 10 OIIK-1-Y1 JI1.1J12.1 P1
OIIK-1-Y2 22
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KontposabHble MeponpusaTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BONPOCHI JJs
€CaMOCTOSITeIbHOM NOAT0TOBKHU
Kong KonTponsHoe I_IEIII){OTI?;TGOMLE B
KM MEpOTIpHSTHE It pBI OTIPOCHI JJIS TIOATOTOBKH

KOMIIETEHIIUI




KM1

DK3aMeH

OIIK-1-31;0I1K-1-
32;01I1K-1-33

BOHpOCLI JJIA CaMOIIOATOTOBKHU

1. OCHOBHBIE BH/BI TOIUIMBA M NX XapakTepucTuka. CocTas
TEIUIOTA CTOPAHHMS TOIUINBA. Y CIIOBHOE TOILIIHBO

2. Kunetunueckoe ropenue Tormpa. daken u GpoHT IIIaMEeHH.
Koadhdpunuenrt pacxona Bo3myxa

3. Juddy3noHHOE TOPEHHE TOIUTHBA

4. Pacuer ropenus rtomnusa

5. Kiraccudukanus, KOHCTPYKIUH, IPUHIUIT PadOTHI U CXeMa
BBIOOpA YCTPOMCTB IS COKUTaHUS TOIUIHBA

6. Temtorenepanus 3a CYUET BBITOPAHUs IPUMECEH METALIA U
HIMXThI. TerI0Boi U TOIIMBHBIM SKBUBAJIEHTHI IIMXTHI

7. Br100p anekTpoHarpeBaTesiel U cxemMa uX pacdyera

8. Kiraccuukanus orHeymopHEIX MaTepPHAIIOB

9. duzyueckue CBOMCTBA OrHEYIIOPOB

10. Paboune cBONCTBA OTHEYTOPOB

11. HedopMoBaHHEIE OTHEYTIOPHBIE U TETIOM30JIAIOHHEIC
MaTepHabl

12. DneMeHTHI KOHCTPYKIIMH METAJLTYPrUuecKuX rnevei:

(yHmaMeHT, Kapkac, (hyTepoBKa, BOJOOXJIAXKIAEMBIC JICMEHTEI,
TEXHOJIOTHIECKHE OTBEPCTHS

13. Knaccugukanus nedei no sHepreTUIECKOMY MPU3HAKY
14. TeMmepaTypHbIi U TEIJIOBON PEKUMbI paOOTHI MEYH.
ITpon3BoauTENEHOCTH MEYH. Y IENBHBIN PacXo/l TOIINBA H
AEKTPOIHEPTHH

15. Koo dpuimeHT noae3Horo Temioncnonab30BaHus,

K03 HUIUEHT NCTIONB30BaHUS TOIINBA

16. Temmnosoit 6ananc meun. CTaTbH NPUXO/A TETUIOTHI

17. TerutoBoit 6ananc nmeyn. CTaTbu pacxo/ia TETIOTHI

18. Buzbl BTIOpUYHBIX SHEPrOPECYpPCOB U METOBI UX
ucrob30BaHus. CoCOObI yTHIIN3ANH TETUIOTHI bIMa

19. MeTannuyeckue paiualOHHbIE PEKYTIEPATOPHIL:
KOHCTPYKI[MH H OCHOBHBIE XapaKTE€PUCTHKU

20. Mertannnyeckrue KOHBEKTHBHBIE PEKYNEPATOPBI:
KOHCTPYKITH ¥ OCHOBHBIE XapaKTEePUCTHKI

21. Kepamuueckue pekynepaTopbl: KOHCTPYKUUHM U OCHOBHBIE
XapaKTePUCTUKI

22. OO61mas Teopus U pacueT peKyrnepaTopoB

23. YcerpoiicTBo U paboTa KOTIOB-yTHIN3aTOPOB

24, CriocoObl OUHCTKU TEXHOJIOTHYECKHUX I'a30B
METAJLTypru4eCcKoro Nporu3Bo/CTBa

25. KoncTpykius u TeruioBast paboTa TOMEHHOW TIeun

26. KoncTpykius u Temnosas paboTa MIaXTHOMN MeYH IBETHOI
METaJTypruu

27. KoHcTpyKIus 1 TerioBast paboTta oTpaXkaTeIbHON edn
28. KoucTpykius u TemnoBas paboTa KOHBEpPTEpa YepHOIH
METaJLTypruu

29. KoncTpykius 1 TerioBasi pabota KOHBEpTepa I[BETHOMN
METaJUTyprun

30. MeToauueckas ne4b 4epHoi Metaurypruu. Koncrpykuus u
TeruioBasi paboTa

31. Metonuueckas medp IBETHOH MeTayuTyprif. KoHCTpyKIus n
TeruIoBas pabora

32. KonmakoBast meds AJ1s1 OTXKHra paciyleHHbIX PyJIOHOB.
KoncTpyxkuus u remioBas padora

33. Konnakosas neds AJ1s CBETIIOrO OTXKUIA JTUCTOB.
Konctpyxuus u Temnnosas padbora

34. Bpamatonasicst neus Ui HarpeBa ChITyYHX MaTepHasoB.
KoHcTpykius u TeroBasi paboTa

35. [Meus anst 0Okura MaTepuaa B KUATSIIEM CIIOE.
Konctpykuus u Ternosas pabora

36. DIIEeKTPUYECKHUE ITeYH IIBETHON MeTaiumypruu. KoHcrpykuun

U TerioBas paboTa




KMm2

TCCT

OIIK-1-31;0I1K-1-
32;01I1K-1-33

IIpuMepsl KOHTPOJIBHBIX BOIIPOCOB TECTA:

1) TumnoBble TEIUIOBBIE PEKUMBI PAaOOTHI IIeUeH:
paaualMOHHbBIN;
KOHBEKTHUBHBIMN;
WHyKTUBHBIN;
TUAPABINYECKUN;
JJIEKTPUYECKUIL.

2) Jlns ycmoBHOTO TOMJIMBA HU3ILAS TEIIOTA CrOPaHUs
COCTaBICT
26,3 MJIx/kr;
29,3 MIx/kr;
30 MJIx/kr;
35,5 MJIx/kr;
25 MIx/kr;

3) KoHeuHbIe MPOIYKTHI MIAXTHOW TJIABKH:
YEPHOBOM METall;
YHUCTOBOM METAaIT;
IITSHH;
HIaMOT;
nineisa.

4) CymHOCTh CKOPOCTHOTO KOHBEKTHUBHOTO (YAapHOrO)
HarpeBa 3aroTOBOK B MPOXOJHBIX HArpeBaTEIbHBIX MeYax.
ObecneunBaeT BEICOKHH KOA()(UINEHT TEIIOOTAAYH KOHBEKIIHEH.
Hcrons3ytoT 00BIYHBIC ABYXIPOBOIHBIEC TOPEIIKH.
IIpoucxonut paspymeHue TenI0BOro MOrPaHUYHOTO CIOSI.
BricokoTeMnepaTypHbIi AbIM ¢ OONBIIONH CKOPOCTHIO HAIIPABIISIOT Ha
MIOBEPXHOCTH HATPEBAaEMBIX 3aTOTOBOK.
Hcnons3yoT HHKEKIIMOHHBIE TOPETKH.

5) INoyeMy HEOOXOAUMO MOAAEPKUBATH OMPECICHHBIN
TpaJIneHT TeMIIEPaTyphl IO TITyOHHE MITAKOBOH BaHHBI OTPaKaTEeIHLHOM
nequ?
Ot nepemnaja TeMmneparyp 1o riayOrHe IITaKOBO-IITEHHOBON BaHHBI
3aBUCUT CKOPOCTb IUIABJIEHHUS IIUXTHI HA OTKOCAX.
CpenHss TeMIepaTypa Iuiaka BIAsSeT Ha CKOPOCTb pa3fAeIeHUs]
MPOIYKTOB IIJIABKU; YeM OHA BBIIIE, TEM MEHBIIIE BI3KOCTD IIITAKa U
BBIIIE CKOPOCTh OCAXJICHHs Karnenb ITeiHa.
Poct Temneparypsl Ha rpaHHIe ITEHH-IUIAK CIOCOOCTBYET
UHTeHCH(UKanuu o0paTHOH Andy3un mTeifHa B MITAK, TaK YTO 3Ta
TeMIeparypa He JOKHA ObITh CIMIIKOM BBICOKOH.
HepacnnaBneHHas IUXTa B IUIAKOBO-IITEHHOBON BaHHE yBEIHYHUT
BSI3KOCTH IIIJIAKa, YTO MIPUBEIET K 3aCTPEBAHMIO B HEM I'a30BBIX
Iy3bIPEH.
UpesmepHOe KOTHMUYECTBO 3aTrPy>KEHHOM IIUXTHI MOJKET IIPUBECTHU K €€
CTIOJI3aHMIO B PACIIIAB JI0 PACIUIABICHUS, YTO C/IETAET TEMICpaTypHBIH
PE’KUM BaHHBI HEYTIPABISIEMBIM.

5.2. Ilepeyenn padoT, BBIIOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboThI

Hassanue
paboThI

IIpoBepsiembie
WHIUKATOPBI
KOMIETEHITNH

Conepxanue paboThI

P1

PacueTHas pabora

OIIK-1-Y1;0IIK-1-
V2

HpI/IMCpBI 3a4a4 U X pCUICHUE MPUBCACHBI B IIPUIIOKECHUU

5.3. OHeHO‘{HLIe MaTepHaJibl, HCIIOJb3YyEeMbl€ ISl JK3aM€EHa (ormcalme 6I/I.TIETOB, TECTOB " T.l'[.)

OK3aMeH IPOBOJUTCS MO PACIIMCAHUIO, C(DOPMHUPOBAHHOMY Y4E€OHBIM OTAEIOM, B CPOKH, IPETLyCMOTPEHHbIE KaJIICHAPHBIM
rpadukom yueOHoro nporecca. Pacniucanne sxK3aMeHOB TIOBOANTCS JI0 CBEICHHS CTYICHTOB HE MEHEE YeM 3a JIBe HEJelIH JI0 Havaa
9K3aMEHAMOHHON ceccu. 1o maHHO# nucHuIUIMHE SK3aMeH MTPOBOANTCS B YCTHOH (hopMe U cTyJeHTaM Ha SK3aMeHe
HpeOCTaBIACTCA IPaBO BEIOPATh OJMH U3 OMIIeTOB. Bpemst moATOTOBKY K OTBETY cocTaBisieT 45 MunyT. Ilo ncreueHnn
YCTaHOBIICHHOTO BPEMEHH CTYJCHT AOJKEH OTBETUTH Ha BOIIPOCHI AK3aMEHAI[IOHHOTO OUIeTa.

OK3aMeH NPHHUMAETCS MPENOAaBaTeNIEM - BEyILUM JIEKTOPOM IIPU YCIOBUH BBIIOIHEHHS CTYIEHTOM BCEX KOHTPOJIBHBIX
MEPOIPUATHH, TPEYCMOTPEHHBIX yUeOHBIM IUNTAHOM 1 pabodei mporpaMMoi 110 H3ydaeMol TUCIUIUINHE (CBEICHHS (GHKCHPYIOTCS

JIOITYCKOM).

OK3aMEHAIMOHHBIN OMJIET COCTOHT U3 TPEX TEOPETUUECKUX BOMPOCOB (0Opasel B [IpuiokeHnn)




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpomexyTodHast aTTecTanus Mo AUCHUILIMHE IPEAyCMOTPEHa B hopMe IK3aMeHa.

JIJis mosTy4eHus I0MmycKa K 9K3aMEeHY HeoOX0IMO BBITIOTHEHHE TecToB Ha LMS Canvas (6ayutbHasi cucTeMa OllCHUBaHHSA,
HE00X0MMO TIOTYYHTh HE MEeHee 3 OaylioB).

IlIxana oneHUBaHUs 3HAHUI 00YYAIOMIMXCS HA SK3aMEHE!

O1ieHKa «OTINYHOY - 00YJaIOMINICS ITOKAa3bIBaeT INTyOOKHMe 3HAHUS B 00bEME MIPOWICHHOH MTPOTPaMMBbI, TPAMOTHO U JIOTHYECKH
CTPOHO HM37araeT MaTepual IIpy OTBETE, yMeeT (hOPMYIHPOBATE BEIBOABI U3 H3I0KCHHOTO TEOPETHUECKOTO MaTepHaa, B IIOJIHOM
00bEME 0TBEYaeT Ha BOIPOCHL.

O11eHKa «XOPOIIIOY» - 00yYarOIMIKICS OKa3bIBaCT TBEPBIC U TOCTATOYHO ITOJTHBIC 3HAHUS B 00bEME MTPOHICHHON ITPOTPaMMEI,
JIOIyCKaeT He3HAUNTEIbHbIEC OMMOKH IPH OCBEIICHUH 3aIaHHBIX BOIIPOCOB, IIPABUIIEHO AEHCTBYET 110 MPUMEHEHHUIO 3HAHUH Ha
IIPAKTUKE, YETKO U3NaracT MaTepuall.

OueHKa «yIOBIETBOPUTEIBHOY - 00YUAIONIMICS TOKa3bIBACT 3HAHUS B 00bEME IIPOHIEHHON IIPOrpaMMbl, OTBETHI H3J1aracT XOTS U C
OIMOKaMH, HO YBEPEHHO HCIIPABIISIEMBIMH ITOCIIE TOTIOJHUTENBHBIX M HABOISAIINX BOIPOCOB, IIPABIIBHO JEHCTBYET IO
IIPUMEHEHHIO 3HAaHUI HA [IPAKTUKE.

O1eHKa «HEYyIOBICTBOPHTEIIHLHOY» - 00YUaIOLIMHCS JOMyCKaeT rpyOble OIMOKH B OTBETE, HE TIOHUMAET CYIIIHOCTH BOIIPOCa, HE
yMeeT IPUMEHATh 3HAHUS HAa NPAKTUKE, TAET HEMOJIHbIE OTBETH! HA JOIOJIHUTEIbHbBIE U HABOASIIME BOIPOCHL.

OreHKa «He SBKa» — 00yJaromuiics Ha 3K3aMeH He SBHJICS.

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast iureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOpBI, COCTaBUTEIH 3arinaBue Bubnuoreka W3naTenscTBO, TOI
JI1.1 [ApytionoB Bragumup | Temnodusuka u TemnoTexHuka. | DIeKTpoHHas Oubnnorexa M.: 3n-so MUCuC, 2010

AJexcaHpoBuy, Terutodusnka: Kype JTEKIUH:

Kpynernnukos Cepreii | y4e0. mocobue A CTYA. By30B,

AJexceeBny, 00yu. mo Hamp. 150100 -

Co6opuukos [1e6 Mertannyprus

CemMeHOBHY

6.1.2. Jlono/iHUTE/IbHAS JINTEPATypPa

ABTOpBI, COCTaBUTEIN 3arnasue bubnmotexa W3narenscTBo, rox
JI2.1 |Kpusanauu B. A., T.2: Koncrpykuus u pabora DnexTpoHHas OubauoTeka , 2002

benoycos B. B., neyei

Co6opmukos I'. C., ap.

6.1.3. MeToanyeckue pa3padoTku

ABTOpBI, COCTaBUTENIN 3arynaBue bubnuorexa WznarenscTBo, rof
JI3.1 | CoopurukoB [e6d TermoTexHuUKa: pacyer u DNeKTpoHHAs ONOIHOTEKA M.: Yueba, 2004

CemeHOBHY, KOHCTPYHPOBaHHE 3JIEMEHTOB

Kpynennukos Cepreil | IpOMBIIIICHHBIX Heueil:

AnexceeBuu YueOHO-MeTO/. IT0cO0OHE
JI3.2 | ApytronoB Brnamumup | Terutodusuka, TemoTeXHUKa, | DNeKTpOoHHAs OMOIHOTEeKa M.: Yueba, 2007

AnekcaHpoBuy, TermioodOMeH. MexaHuka

Kannranos Bukrop KHMAKOCTEH U Ta30B: J1a0.

AHATOJBEBUY, MPaKTHKYM

JleBunkuit Urops

AHKCHUMOBHY,

[lu6anos Cepreii

Hukonaesuu
JI3.3 [ApytionoB Bragumup | Temnodusuka, TemnoTexHuka, | DneKTpoHHas Oubnnorexa M.: Yueba, 2007

AJekcaHpoByy, TEIIOOOMEH:

Kanuranos Buxrop Temnomacconepenoc. Tomimso

AHaTONbEBUY, U orueynopsl. TemioBas

JleBuukuii Uropn pabota neueii: 1a0. IPaKTUKYM

AHUCHMOBUY,

[Iu6anos Cepreit

Hukonaesuu




6.2. [lepeyens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALMOHHOI ceTn « AHTEepHET»

31 |Kype "Tennorexnuka" 8 LMS Canvas https://Ims.misis.ru/enrol/HX3FCF
32 | Dnexrponnsie pecypcst MUCuC http://lib.misis.ru/links.html
6.3 IlepeyeHs NpPOrpaMMHOro odecneyeHust

I1.1 | Microsoft Office

I1.2 |[LMS Canvas

I1.3 |MS Teams

6.4. Ilepeyens UHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO(ecCHOHATBHBIX 023 JaHHbIX
N.1 |3nexrponnsre pecypcsl MUCuC http://lib.misis.ru/links.html
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenne OcHamenue

JTroboii Kopryc | YueOHast ayauTopusi JUIs  MPOBEICHHUS [ KOMIUICKT yueOHOW Mebenn 10 36 MecT A o0ydaromuxcs,
MynbTHMeTUTHAS 3aHATHA JIEKIIMOHHOTO THUMA W/WIK JUIS | MyJbTUMEIUHHOE O0OpyJOBaHWE, MAarHUTHO-MapKepHas

MIPOBEACHUA MPAKTUICCKUX 3aHATHI:

JocKka, pabouee MecTo mpemogasatens, I[IKc moctymom k
UTC «Untepuery, DUOC yHUBepcuTEeTa uepe3 JIMYHBIN
kabuner Ha twiatpopme LMS Canvas, JHIICH3UOHHBIC
nporpammbl MS Office, MS Teams, ESET Antivirus

YnransHeii 3a1 Ne3 (B)

KOMIUIEKT  y4eOHOM wmebOemm Ha 44  wMecra Ui
obyuatonuxcst, MDY Xerox VersaLink B7025 ¢ dynkmmeit
MaciiTabupoBaHUs TeKCTOB U u3o0paxkenuii, 8 IIK ¢
nocrynom k UTC «Hutepuer», OUOC yHuBepcureTa
yepe3 JNWYHBIA KabuHeT Ha minarpopme LMS Canvas,
muuen3uonneie nporpammbl MS Office, MS Teams, ESET
Antivirus.

Yuranpueii 3a11 Ne4 (B)

KOMIUIEKT y4eOHoii Mebenun Ha 20 paboumx MecT,
KOMIBIOTEPBI € TOAKIOYeHHEM K cetd «MHTepHeT» U
JIOCTYTIOM B ANIEKTPOHHYIO WHPOPMAITMOHHO-
00pa3oBaTenbHyIO Cpely YHHBEPCUTETa

YuTaabHBIH
3JIEKTPOHHBIX PECYPCOB

3aj1

KOMIUTIEKT y4eOHOH MeOenmn Ha 55 MecT s o0ydarommxcs,
50 TIK ¢ pgoctymom kx HWTC «HaTepuety, OUOC
YHHUBEPCHUTETA 4Yepe3 JUYHbIA KabuHeT Ha miatdpopme LMS
Canvas, muneH3uoHHele mporpaMmel MS  Office, MS
Teams, ESET Antivirus.

A-416

VYuebHas ayquTopus

n1abopaTopHast yCTaHOBKa JuIst oIpeneneHus
CTAI[MOHAPHOTO TEIUIOBOTO pEXHMa B IMIMHIPUIECKOMH
CTeHKe, JHabopaTOpHas yCTaHOBKa JUIS  OINpEJCNICHHS
ko3 dunuenra TEIUI00TAa4U npu €CTECTBEHHOM
KOHBEKI[MM Ha 00OTrpeBaeMOM IIMIMHIpE, JabopaTopHas
YCTAHOBKAa JUIS OINpPEJICJICHHS PETyISpHOTO TEILUIOBOTO
pexuma , J1abopaTopHas yCTaHOBKAa JUIs OIPEACICHHs
IJIOTHOCTH u ra3onpoHULAEMOCTH OTHEYTIOPHBIX
MaTepHaloB, J1abOpaTOpHAs YCTaHOBKA JUII H3YyYCHHE
TEUYEeHHs KUAKOCTH B TpyOe, mabopaTtopHasi yCTaHOBKa ISt
HCcIeNoBaHUsA  ypaBHeHMA  bepHymin, nabopaTopHas
yCTaHOBKa TUIS oIpeIeNIeHHS THIPABIHYECKOTO
ko3¢ duIHeHTa TPeHUs NpH ABMKEHHHM BO3IyXa B TpyOe,
nabopaTopHas yCTaHOBKa JuIst oIpeeneHus
K03 (QUIMEHTOB MECTHBIX CONPOTHUBICHHUH, I1abopaTopHas
YCTAaHOBKa  JUIi  HCCIEJOBaHMS  pabOTBI  MOAEIH
WHXEKLIMOHHON TOPENIKU

JIroboit

Mynbrumenuiinas

KOpITyC
3aHATHH JICKIMOHHOTO THIIA W/WIK JUIst
IIPOBE/ICHUS ITPAKTUYCCKUX 3aHATHIH:

YdeOHast ayauTopus Uil TPOBEJCHHS

KOMIUTIEKT y4eOHOH Mebenmn 1o 36 MecT s o0ydarommxc,
MyIbTUMEIUIHOE  00OpyJOBaHME, MAarHUTHO-MapKepHas
Jocka, pabouee MmecTo mpemnonasarens, [IKc mocrymom k
UTC «Hnteprer», DUOC yHuUBepcuTeTa Yepe3 JUYHBIN
xabuner Ha mratdpopme LMS Canvas, IUIEH3MOHHEIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCS

Hasnadyenue pucuuminssl « TemnoTexnukay - 1aTh TEINIOTEXHHUECKOE 00pa3oBaHHe OakanaBpaM, MO3BOJISIONIEE PALHOHATBHBIM
00pa3oM OpraHM30BaTh MPOTCKAHUE TEXHOJIOTHIECKHUX MPOIECCOB B PA3TMYHBIX TEIUIOBBIX arperarax 4YepHOH U IBETHOU
METaJUTypTHH, 03HAKOMUTH CTYICHTOB C OCHOBHBIMH HAIPaBICHUSIMH 3HeprocoepexeHus n sHeprosdextuBHocTr. JlaHHas
yueOHBII Kypc HOCUT IPAaKTHUKO-OPHEHTHPOBAHHBIN XapaKTep U MPeACTaBIsAeT CAMOCTOSITENbHYIO JUCIUIIINHY.




Jlnis yCTIeIHOTO OCBOCHHUS TUCIUIIIMHEI 00ydaromeMycss He00X0IUMO:

1. I[Tocemares Bce BUABI 3aHSATHI.

2. CBOEBpEMEHHO 3aperCTPUPOBATLCS HA PEKOMEHI0BaHHbIE 3I1EKTPOHHBIE pecypehl - LMS Canvas u MS Teams.

3. IIpu BOHUKHOBEHHUH JTIOOBIX BOIIPOCOB IO COAEPKAHUIO Kypca H OpraHU3aIuy paboThI CBOEBPEMEHHO 00paIIaThCs K
IpernoiaBaTelio (B 4achl OYHBIX KOHCYNIbTauui, yepe3 MS Teams niau LMS Canvas).

4. IMeTh 1OCTYN K KOMIBIOTEPY, MOAKIIOUEHHOMY K ceTH MHTepHeT.

KagecTBeHHOE OCBOCHHE AUCIMIUIMHEI BO3MOXKHO TOJIBKO ITPH CHCTEMATHYECKOH CaMOCTOATENIFHOM padoTe, 9TO HOAIePKUBACTCS
cucrteMoii Tekymei arrecranuu Ha LMS Canvas.




