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Jluer akTyanusanuu padoyeii mporpaMmbl

Pabouas nporpamma nepecMoTpena, oocyxkaeHa u ogoopeHa s peanuzauuu B 2023 - 2024 yyeOGHOM
roJly Ha 3aceaHuM Kadenpsl MamuHbl ¥ TEXHOJIOTHH 00pabOTKN JaBICHHEM U MAITUHOCTPOCHHS

IIpotokom ot 20 . Ne
3aB. xadempoii C.J. IlnaroB

Pabouast mporpamma nepecMoTpeHa, 00cykieHa u ooopena st peanusanun B 2024 - 2025 yae6HOM
roJly Ha 3acelaHuM Kadenpsl MaiuHbl U TEXHOJIOTHH 00pabOTKHU NaBJICHUEM U MAITHHOCTPOCHHS

IIpoTokom ot 20 r. Ne
3aB. kadenpoii C.U. IlnaroB




1 Lesu ocBOEHUSI T CUUIIIMHBI (MOTYJIs1)

Llenpro OCBOEHMSI AMCHWIUIHHBI «MeTONIbl ONMMCAaHUS W aHaIM3a (OPMOM3MEHEHUS METaiay
SIBJIICTCS TOJIyYCHUE 3HAHUN O MeTojax aHanu3a (OPMOU3MEHCHHsS METalla B IPOIECCE €ro
nebopmarm. B gucrmmuimae  "Meroasl  ommcaHWs W aHaim3a  (popMomM3MeHeHWs MeTaia'
npeayCMOTPCHO HM3YUYCHHUE COBPEMCHHLIX MCETOAOB IUIAHUPOBAHUA U IMPOBCACHUA IKCIICPHUMCEHTAIBHBIX
HCCIICNOBAHUN C YKJIOHOM Ha DKCIIEPUMCHTAIBHOE HM3yUYCHHE CBOWMCTB M XapaKTEPUCTHK METAILIOB,
nmoaBepraeMeix AedopmupoBanuio, (aKTOPOB M OTKJIMKOB, HAONIOJAEMBIX W KOHTPOJIUPYEMBIX B
1a0b0paTOPHON M MPON3BOACTBEHHON AEATETHHOCTH TIPpH (YHKIIMOHUPOBAHUH TIporieccoB OM/I.

2 MecTo JUCUMILUINHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMsbl

JucuumnHa Meroapl omucaHuss ¥ aHanu3a (HOPMOM3MEHEHHs MeTajjia BXOIUT B YacThb
yueOHOro IiaHa (OPMHUPYEMYIO YYaCTHUKaMH O0pa3oBaTeNIbHBIX OTHOIICHHH 00pa3oBaTebHON
HPOTPAMMBEIL.

[ u3ydeHHs: JUCUMIUIMHBI HEOOXOMUMBI 3HaHus (YMEHHWs, BiajeHus1), copMUpOBaHHBIC B
pe3yJbTare H3yueHHUsl TUCLHUILUTHH/ IPAKTUK:

JInsl yCHenHOro OCBOCHUSI TUCIUILTMHBI HEOOXOJMMBI 3HAHHS, MOJTYyYCHHBIE HA TPEIBLIYIIHX
sTanax oOpa3oBaHus 110 MporpamMMe OaKaIaBpa WK CHICHUAINCTA.

3HaHus (yMEHHS, BIAJEHHs), IOJYYCHHbIE NP H3YyYSHUH MAHHOW JUCHUIUIMHBI OyIyT
HEOOXOIUMBI JIJIsl U3YUEHUS TUCIUILTUH/TIPAKTHK:

Ou3nKo-XuMHIecKas pazMepHas 00paboTka MaTepHaIOB

TexHOIOTHSI KOBKU U 00BEMHOM IITAMITOBKA

Teopust 1 OCHOBBI MPOSKTUPOBAHMUS MAIITH 00PabOTKH METAIIIIOB JAaBIICHUCM

[TonroroBka u caaya rocyAapCTBEHHOTO SK3aMeHa

Marepuanst 1 000py0BaHKe 1715t 00pabOTKH METAIIIOB aBJICHUEM

D¢} dexTHBHBIE METOIBI BBISBICHUS U aHAIN3a CTPYKTYPHI M CBOWCTB METAJIOB U CIIJIABOB

3 Kommnerenunu odyuarouierocsi, gopmMupyembie B pe3yJbTaTe 0CBOECHMS

AUCHHMILIMHBI (MOAYJIS) H INIAHMPYeMbIe pe3yJIbTaThl 00y4YeHu sl

B pesynpratre ocBoeHus gucnuIuidHbl (Momynsi) «Meroxpl onmMcaHMA M aHauu3a
(hopMOn3MEHEHHS MeTajIa» 00yJaroMiCs JOKEH 00J1aAaTh CIeAYIOIIMMH KOMIETCHINUIMU:

Kon nanukaropa NHaukaTop TOCTUAKEHNU KOMIETEHLIUH

IIK-1 CmocoGeH BHEApSITh CpeNcTBa aBTOMATH3AIlMM W MEXaHWU3AIMH TPOW3BOJICTBEHHBIX IPOIIECCOB
MEXaHOCOOPOYHOTO MPOU3BOJICTBA

IIK-1.1 PazpabatreiBacT TpemIoKeHUsT 10 BHEIPCHHUIO aBTOMATH3AllMd W MEXaHU3AIHH
MTPOU3BO/ICTBEHHBIX MPOIIECCOB MEXaHOCOOPOYHOTO MPOU3BOJICTBA

[IK-2 CnocobeHn pa3padaTeiBaTh TEXHOJOTHUECKHI TPOLECC H3TOTOBICHHS MAIIMHOCTPOUTEIBHBIX
H3JIETUH CpeqHeit CII0KHOCTH CepUITHOTO (MacCOBOTO) MTPOU3BOACTBA

[K-2.1 Amnanusupyer TEXHUYECKHUE TpeOOBaHMS, MPEIbSBIIEMBIE K
MAaIIMHOCTPOUTEIbHBIM H3EIHUAM CPEAHEH CIIOKHOCTH CEPUHHOIO (MaccoBOIO)
MIPOU3BOJICTBA

[1IK-2.2 OmnpenensieT 3KOHOMHUYECKYIO 3(P(PEKTUBHOCTH TEXHOJOTMYECKUX IPOLECCOB

M3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX H3JCIUA CPEIHEH CIO0XHOCTH CEPUIHOTO
(MaccoBOr0) MPOU3BOICTBA




4. CTpyKTYpa, 00bEM H cOaepKaHue TUCHUTLINHBI (MOXYJIsI)
O01mas TpyJ0eMKOCTh JUCIIHIIIMHBI COCTABISET 6 3aueTHRIX eanHUL 216 akaa. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabota — 55,1 akaj. yacos:
— ayauTopHas — 54 akaj. 4acos;
— BHeaynutopHas — 1,1 akan. gyacos;

— caMmocTosTeNnbHas padota — 160,9 akan. yacos;

— B hopMe npakTHUECcKOi moAroToBku — 0 akaz. yac;

®dopma aTTecTaluu - 3a4eT

AyautopHas %
YATTOP s g Dopma
KOHTaKTHast 2= TeRVIIIEro
= pabora S X Bun i
Pasnen/ rema 3 = . KOHTPOJISA Kon
S [ (Baxan gacax) | & O |caMOCTOATENbHOM
JUCTIATITAHEI 5 B ® YCIIEBAEMOCTH U |KOMIETEHITUH
3 O & paboThl .
Tex na0. |mpaxr. S 3 MPOMEKYTOYHOU
[ 3am. | saH. | S & aTTecTanuu
1. Pazgenl
1.1 1.1. VYopyras wu
IIacTUYecKas Wsyuenne
aeopmartus JIITCPATypHL, VYerHblit onpoc
IIOATOTOBKA ) IIK-1.1,
12 Jlepexts B A JlaGopatopHble 1
KpHCTaax 1( 6 6 21 KOHCIIEKTA, paKTETeCKHEe IK-2.1,
1.3. lucmoxanuu JOoKnanaa, paGoThi IK-2.2
1.4. YnupouHeHue HIpE3CHTAlUY WU
MeTania npu pedepara
XOTOOTHO
Wroro no pazneny 6 6 21
2. Paznen 2
2.1 2.1. BenuuwuHsl, Wsyuerme
XapaKkTepHU3yIOIIre
z[eg)onguH?o Tena /MTCPATYPEL, YcrHbIN onpoc.
59 3 HOJTOTOBKA TaGonaTODHbIE 1 I1K-1.1,
e 5 aKoH| 1 | ¢ 6 25 KOHCITIEKTA, I aIIzTHqu)CKHe I1K-2.1,
goscTOHHCTéa oOBeMa 3 JOKTaa, p o K-2.2
'6 ' MCIICHHBIH MIPE3eHTAIIUH WU p
00BeM
edepara
2.4, O0mwmiA civyai pedep
Hroro no pazneny 6 6 25
3. Paznen 3
31 3.1 TIlonarue
COMPOTHUBJICHUS
nepopmanmn u N3yuenune
IJIACTUYHOCTH JIATCPATypEL, YcrHbIN onpoc.
3.2. 1| 6 6 o5 TIOATOTOBKA JlabopaTopHsie 1 gg;i’
CBepXIUIACTUYHOCTh KOHCIICKTa, NpaKTHYECKHE el
3.3. Meroapl OIEHKH Aowiana, pPaBoOTH [K-2.2
TACTHYHOCTH MIPE3CHTAIIUU WU
3.4. dakTopHl, pedepara
BIHUSIFOIIINE Ha
Wroro no pazneny 6 6 25




Hroro 3a cemecTp

18 |

| 18 [ 71 |

3a4ET

4. Pasznen 4

41 4.1. VYcinosue
TTACTUYHOCTH JUTST
JIMHEWHOTO
HATPSKEHHOTO
COCTOSIHHS
4.2.
MOCTOSTHCTBA
MaKCHMAaJIbHOTO
KacaTeJlbHOTO
HanpspkeHus! (yClIoBue
TUTACTUIHOCTH
Cen-Benana)

4.3. DHeprernueckoe
yCIIOBUE
TUTACTUIHOCTH
(ycrmoBue
mwiacTuaHOCTH ['yOepa

2

YcnoBue

21,9

N3yuenue
JIUTEPATYPHI,
MOJATOTOBKA
KOHCIICKTa,
JOKJaza,
MPE3CHTAIUH WIH
pedepara

YcrHbIl onpoc.
JIaGoparopHble U
MPaKTHIECKHUE
paboTEI

IK-1.1,
I1K-2.1,
[K-2.2

Uroro no pazneny

21,9

5.Pa3nen5

5.1 5.1. Ocobennoctu
Tpenus npu OM/]

5.2. Bunmel TpeHus.
OU3UKO-XUMHYECKHE
0COOEHHOCTHU TPEHHS
5.3. MexaHu3M cyxoro
TpEHUsI

5.4. MexaHnusm

FPAHUYHOI'O TPEHUS
| =~ Movoryrinas

34

N3yuenue
JIUTEPaTypBl,
IIOATOTOBKA
KOHCIIEKTA,
JIOKIIaza,
MIPE3eHTALUU WU

pedepara

YcrHbIN onpoc.
JlaGoparopHble U
MPaKTUYECKHE
paboTs

IK-1.1,
I1K-2.1,
[K-2.2

Uroro no pazneny

34

6. Pa3znen 6

6.1 6.1
MPUYIHHBI
HEPaBHOMEPHOCTH
nedopMarum

6.2. Bnusaue Qopmbl
MHCTPYMEHTa u
3arOTOBKH Ha
HEPaBHOMEPHOCTD
nedopmarim

6.3. Brusaue
BHEITHETO TPEHUS Ha
HEPaBHOMEPHOCTH
nedopMaruu

6.4. Brusaue
HEOMTHONOTHOCTH

OcHOBHBIE

6/31

34

N3yuenue
JUTEPaTYPHI,
MOITOTOBKA
KOHCIIEKTa,
JOKJIaja,
MpEe3eHTALUH WIH
pedepata

YcrHbIl onpoc.
JlabopaTopHbie
MPaKTHYECKUE
paboTsI

IK-1.1,
IK-2.1,
[1K-2.2

Uroro no pazgeny

6/31

34

Htoro 3a CCMCCTpP

18/31

89,9

3a4ET

HToro mo AuCIUILINHE

18

36/3U

160,9

3a4€T




5 Oo0pa3oBaTeibHbIE TEXHOJOTHH

B xome peamuszainmu BHIOB Y4eOHO#H pa0OThI B KadyecTBE OOpa30BATCIBbHBIX TEXHOJOTHH B
MpenoJaBaHuy JAHHOW JUCUHUILTAHBI UCTIOJIb3YIOTCS:

TpanuuroHHBIE 00pa30BaTENbHBIEC TEXHOJIOTHH:

- O630pHBIe JICKIMKU  JJId  O3HAKOMIJICHUA C COBPEMCHHBIMU MAIIMHOCTPOUTCIbHBIMHA
MaTepualaMu;

- uH(pOpPMAITMOHHBIE - JIJII O3HAKOMJICHHSI CO CTaHAAapTaMU, CIPABOYHOM M TMEPHOTUIECKOM
JUTEPATYyPOH IO TEMaM JUCIIUILIHHEIL.

HHTepaKTI/IBHBIC TEXHOJIOI'nn

- BApUATUBHBIN OIIPOC;

- TUCKYCCHH;

- YCTHBIH OMpOC;

- coOBMecTHas paboTa B MaJIbIX TpyIIax (MOArpyImax).

NndopmammoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJNOTHH — TPUMEHSIOTCS IS
O3HAKOMJICHHSI CO CTaHIapTaMH, YTEHUS JJICKTPOHHBIX YYCOHHKOB, CIIPABOYHOW M TEPUOJAUYCCKON
JUTEPATyPHI IO TEMaM AUCIHIIINHBI ITPY BBITIOJHEHUH CaMOCTOSITEIEHONW PaOOTHI.

6 YueOHO-MeToAHYECKOE 00ecTieueHrne CaMOCTOATEIbHOI PadoThl 00yYaIINXCSI
[Ipencrasneno B npuinoxenuu 1.

7 OueHoYHbIe CPeACTBA 1151 IPOBeJeHUs MPOMEKYTOYHOI aTTecTAlUN
[pencrapiieHbl B IPUIOKEHAHN 2.

8 YueGHo-MeToAH4YeCKOE M MH(POPMALIMOHHOE 00ecniedeHHe TUCIUTITUHBI (MOTYJIs)

a) OcHoBHAas JUTEpaTypa:

1. Kaprun, B. P. Teopust 06pab0oTKu MeTauIoB qaBiaeHueM : yueoHoe nocobue / B. P. Kaprun. —
Camapa : Camapckumii ynuBepcurer, 2019. — 112 c¢. — ISBN 978-5-7883-1458-7. — Tekcr :
SJIEKTPOHHBII // Jlanb : 3JIEKTPOHHO-ONOIMOTEYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/148619 (mara oopamenus: 02.09.2022). — Pexum mocTyma: JUis aBTOPH3.
M0JIb30BaTENCH.

2. MonenupoBaHue ¥ aBTOMATH3UPOBAHHOE MPOCKTUPOBAHME TEXHOJIOTHYECKUX IPOIECCOB
06paboTKH MeTaioB aaBienneM : ydebHoe mocobue / C. b. Cumensuukos, . H. Jlosxkenko, U. TO.
I'ybanoB [u mp.]. — 2-e m3n., nom. u mepepad. — KpacHosipek @ COY, 2019. — 252 c¢. — ISBN
978-5-7638-4079-7. — Tekcr : amekTpoHHsIi // JlaHns : 370eKTpoHHO-OMOIHOTEYHast cuctema. — URL:
https://e.lanbook.com/book/157570 (mata o6pamenus: 02.09.2022). — Pexxum moctyna: IUis aBTOPH3.
10JIb30BATEIICH.

0) lonotHMTeIbHAS JIMTEpaTypa:

1. Aunpees, B. K. MaTtemaTndeckre MOZEIH MEXaHUKH CIUTONIHBIX cpejl : yueOHoe mocodue / B.
K. AngpeeB. — Cankr-IlerepOypr : Jlanp, 2022. — 240 c. — ISBN 978-5-8114-1998-2. — Tekcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/212141 (nata oopamenus: 02.09.2022). — Pexum mocTyma: JJis aBTOPH3.
I10JIb30BaTeNeH.

2.Kaprun, B. P. Teopust 00paboTkn MeTaIOB MaBICHHWEM B MpUMeEpax W 3aaadax . ydeOHOe
mocobue / B. P. Kaprun, E. C. Hectepenko. — Camapa : Camapckuit yuusepeuret, 2020, — 112 ¢. —
ISBN 978-5-7883-1496-9. — Tekcr : snektpoHHbii // JlaHb © 3JI€KTPOHHO-OMOIHOTEYHAs CHCTEMa., —
URL: https://e.lanbook.com/book/189030 (mara o6pamienms: 02.09.2022). — Pexum mgocTyma: s
aBTOPHU3. I10JIb30BATENCH.

B) MeToan4yeckne yKa3aHus:

1. Mopo3sos, }0. A. MexaHuKa CIDIOIIHBIX cpel : MeToauueckue ykasauus / FO. A. Mopo3os, A.
A. Meimieukun. — Mocksa : PTY MUPDA, 2021. — 35 ¢. — Teker :



SJIEKTPOHHBII // Jlanp : SIIEKTPOHHO-OHOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/176531 (mata o6pamienus: 02.09.2022). — Pexum gocTyma: Jjis aBTOPH3.
10JIb30BaTEIICH.

2. Ioporobuna, B. I'. TeopeTHueckrie OCHOBBI OOpPabOTKHM METAUIOB JaBJICHHEM | yueOHOE
mocobue / B. T'. Toporo6ua, A. I'. Kopuynos, K. T'. TTuBoBaposa ; MI'TY. - Marauroropck : MI'TY,
2015. - 1 3JIEKTPOH. OIIT. JIUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/141
5.pdf&view=true (nata obparenus: 04.10.2019). - MakpooObeKT. - TEKCT : SIEKTPOHHBIH.

r) lIporpammHuoe o0ecnieuenue u aTepHeT-pecypcesl:

IIporpammHoe o0ecnieyeHue

Hanmenosanue 110 Ne moroBopa CpoK AeHCTBYS TUTICH3UH

MS Office 2007
Professional
ACKOH Kowmmac 3D
B.16

Ne 135 ot 17.09.2007 0eccpouHO

J1-261-17 ot 16.03.2017 0eccpoyHO

[IporpammHuoe
obecrieueHue st
MOJICTTMPOBAHUS
HaIpPsHKEHUN
nedhopmarmii, B
pyioHHOM nipokate, B |[K-167-12 ot 02.07.2012 OeccpouHo
mporiecce
TEPMHUYECKOTO
BO3/ICUCTBHS
NEPUOMYECKOTO
Xapakrepa

IIporpammHuoe
obecrieueHue s
pa3paboTKH,
alanTalyy ¥ pacuera
W3HOCA BAJIKOB CTaHOB
ropsiueit IpoKaTKu u
MPOTHO3UPOBAHHS
MPO(UISI TIOTIOCH

K-324-12 o1 26.11.2012 OeccpoyHO

FAR Manager cB000IHO pacnpocrpansemoe [10 0eccpoYHO

IIpodeccnonanbubie 6a3bl JAHHBIX U MHGOPMALIMOHHbIE CTIPABOYHbIE CHCTEMbI
HasBanue kypca Ccrbuika

HarmonanbHas nH(pOpMaIMOHHO-aHAIUTHYECKas CHCTEMA —

Poceniickiii HHjeKc HayqHOro murupoBanis (PHHIT) URL.: https://elibrary.ru/project_risc.asp

dDez[epanbﬂoe rocy1apCTBCHHOC OI0KETHOE YUYPEKIACHUC

. . URL.: http://www1.fips.ru/
<<CDeI[epaHBHBII/I HUHCTUTYT IMPOMBIIIIICHHON COGCTBCHHOCTI/I»




9 MaTepna.nbﬂo-TeXaneckoe obecmevyeHne U CHUNIAHBI (MOZ[y.]'lH)

MarepuanbHO-TeXHHYECKOE 00eciedeHne JUCIUILTUHBI BKIIOYACT:

Y4eOHbIe ayTUTOPUH JJIS TPOBEICHNS MPAKTUIECKUX 3aHATHH, TPYIIOBBIX ¥ UHIUBUIYaTHHBIX
KOHCYJIbTallMi{, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluu:

MynbsTHMEIUITHBIE CPENCTBA XPAHEHUS, Iepeiadyn U MIpeICTaBIeHNs HHpopManny.

Kommekc TecToBbIX 3alaHui I IPOBEJCHHUS POMEXKYTOUYHOTO ¥ PyOEKHOTO KOHTPOJIS.

[Tomerennst 1u1s1 CaMOCTOSITENTEHOM PaObOTHI 00YJIATOTIIXCS:

[Tepconansubie kommbioTephl ¢ makeroM MS Office, Beixomom B MHTEpHET M € JOCTYyIOM B
3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

[Tomerienue 1t XpaHeHHUs U MPOPUIAKTHIECKOTO 00CTy)KUBaHHSI y4eOHOT0 000pyIOBaHUS:

kader mrs xpaHeHHSs y4eOHO-METOAWYECKOW MOKYMEHTAIlMH, y4eOHOTO 000pyaoBaHHS M
y4eOHO-HArJISITHBIX TIOCOOMIA.



IIpuioxkenue 1

Y‘Ie6HO-MeT0].II/I‘IeCKOC odecrneyeHuEe CAMOCTOATEIbHOM paGOTI)I CTYyA€HTOB

BOONoOR~wWNE

el ol
ONWNRO

16.

17.
18.

19.
20.
21.

22.
23.
24,
25.
26.
27.

28.

29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.

KOHTpO]IbeIe BOIIPOCHI K 3a4€TYy:

Kakue metoap! onucanus 1 aHaian3za (OpMOU3MEHEHUs MaTepHraja CylecTBYIOT?
Kaxue BenmnanHbl, XapakTepu3yIoT nehopmMaiuio Tena?

B uem 3aknrouaercs o0muit cinyvait nedopmaryn?

Kaxue MmaTemarnyeckie MOIEIH, TO3BOJISIIOT ONMKCHIBATH (POPMOU3MEHEHNE MeTaslia?
Yro Takoe mactuueckas aeopmarnus?

MeToapl OTICHKH TUTaCTHIeCKOM nedopmarium?

Ouar nedopmaruu. 30HbI oyara e OpMaIHH.

OCHOBHBIC IPUYMHBI HEPABHOMEPHOCTH JehopMartim?

Biustaue Gopmbl HHCTpYMEHTA U 3aTOTOBKM Ha HEPaBHOMEPHOCTh JiehopMaruu?

. BiiusiHue BHEIIHET0 TPEHUS HAa HEPABHOMEPHOCTH e opMarium?

. BiimstHue HEOTHOPOAHOCTH CBOWCTB HA HEPABHOMEPHOCTH JieopMarun?

. Ocrarounpie HANPSDKEHAS?

. Uro noapazymeBaercs 0] TEXHOJIOTHYHOCTBIO U3/IEINI?

. Kakue cpencTBa aBTOMaTH3aI[MK CYIIECTBYIOT B TPOKATHOM MPOU3BOJICTBE?

. Kakoe BiusiHue 0Ka3bIBAIOT CPEICTBA ABTOMATH3AIUN TEXHOJOTHUCCKUX MPOIIECCOB HA KA4eCTBO

BBIITYCKAaeMOW MPOAYKINHN?

Kak ocymecTBnsieTcss KOHTPOJh TEXHOJIOTHYECKHX MapaMeTpoB TpHU 0O0padOTKe MeTalioB
JIaBJIeHUEM?

VYcnoBue mIacCTHYHOCTH IS THHEHHOTO HANPSHKEHHOTO COCTOSHUS?

VYcnoBue MOCTOSHCTBA MAaKCHMAaNbHOTO KacaTelIbHOTO HANpsDKEHUs (YCJIOBHE IUIACTUYHOCTH
Cen-Benana) ?

OHepreTUUEcKoe YCIOBHE INIACTHYHOCTH (ycaoBue miactuuHocTH ['ybepa — Museca - ['enkn) ?
YacTHsIe Cily4an yCIOBHA INIACTUIHOCTH?

BnusiHne MexaHW4eckoil cxeMbl IeopMaluuu Ha ycuiue AeOPMHUPOBAHUS M IUIACTHYHOCTH?

[TonsTre conpoTuBnenus aeopMaiyy 1 MIaCTUIHOCTH ?

CBepXIIIaCTHIHOCTD?

MeTo/1b1 OTIEHKH TUTACTUYHOCTH?

®DakTOpHI, BIMIIONINE Ha COTPOTUBIICHHE nedopMartiu?

BimsiHue npupoaHbIX CBOMCTB MeTamia?

Kon m comepkanne xommereHmuu - I[IK-13: cmocoOHOCTHIO TPUMEHSTH HOBBIC COBPEMEHHBIC
METOJIbI Pa3pabOTKH TEXHOJIOTHYECKUX MPOIECCOB M3TOTOBICHUS M3JIENHIA U O0OBEKTOB B cdepe
npodeccuoHanbHON NEATETLHOCTH C OMPENCICHUEM PAIMOHATBEHBIX TEXHOJIOTHIECKIX PEKIMOB
paboTHI CIeNMANBHOTO 000PYIOBAHNS B MAIIMHOCTPOSHUH

Kakue coBpeMeHHBIE TIpOTpaMMHBIC TMPOAYKTHI HCHOJB3YIOTCS JUIS  MOJCTHUPOBAHUS
(hopMom3MeHEeHNsT MeTaJUIa IPY poKaTKe?

Kakue coBpeMeHHBIE TIPOTpaMMHBIC TMPOAYKTHl  HCHOJB3YIOTCS Ui  MOJCTHUPOBAHUS
(hopMom3mMeHeHNsT MeTaJuIa P KOBKe?

Kakue coBpeMeHHBIE TIpOrpaMMHBIE TMPOAYKTHI HCHOJB3YIOTCS Ui MOJETHUPOBAHUS
(hopMom3MEeHEeHNsT MeTaJlTa TIPH IITaMITOBKE?

Kakue coBpeMeHHBIE TIpOrpaMMHBIE TMPOAYKTHI  HCHOJB3YIOTCS Ui MOJAETHUPOBAHUS
(hopMom3MEHEHHSI MeTalljIa IPX BOJIOYCHIH?

Benuuunnel, xapakTepusyromnue e opMaryro tena?

3aKoH NOCTOSTHCTBA 00BeMa?

CMelieHHbIH 00heM?

CxopocTts aedopmaruu?

HedexTrr B kpucTamnax?

Jucnoxamm?

YnpodyHeHne MeTaia mpy XOJIOAHOH nedopMariuu (Haker) ?

M3MeHeHne CBOMCTB HAKJICTIAHHOTO MeTalia TP Harpese?

O]_ICHO‘IHHG Cp€aCTBa AJid TCKYILIETO KOHTPOJIA YCII€BAC€MOCTH, HpOMe)KYTOHHOP'I arTecrainuu 110

uroraMm OCBOCHHA JHUCHUIIIINHBI.



AynutopHas caMOCTOsITeNIbHAsI padoTa CTy/IEHTOB Ha Ja0OpPATOPHBIX 3aHITHUSAX OCYIIECTBISETCS
101 KOHTPOJIEM IPETIoIaBaTells B BUIE PEIICHHUS 3a/1a4, TPOBEICHHS JTa0OPATOPHBIX PA0OT M BBHITIOTHEHHUS
yIpaXHEHUH, KOTOpPbIE ONPEAeNsieT MpernoaaBareib I CTyIeHTa.

BreayautopHass camocTosiTenbHass padoTa CTYACHTOB OCYIIECTBISIETCS. B BHAE UTCHUS C
popabOTKOW MaTepualia M BBITIOTHECHHUS JOMAIIIHUX 3aJIaHUH ¢ KOHCYJIBTAIUSIMU MPETNoIaBaTers.



IIpunoxenue 2. OueHoOYHbIE CPeACTBA ISl NPOBeAeHHUs] IPOMEKYTOUYHOM aTTecTauuu

a) HﬂaHI/lpyeMble PeE3yabTaThl Oﬁy‘[el{l/lfl H OLICHOYHbIC CPEACTBA AJHA NPOBCACHUA HpOMe)KYTO‘lHOﬁ aTrecranum:

CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIIUU

[Inannpyemsie pe3yabTaTel 00yYeHUs

OrneHOYHBIE CpeNICTBA

IIK-1: Cnocoben BHCAPATH CPECACTBA ABTOMATHU3AIIUHU U MEXAHU3AIIUH ITPOU3BOJACTBCHHBIX MTPOLCCCOB MeXaHOCGOpO‘IHOFO MMpoOu3BOJACTBA

IK-1.1

PazpabarbiBaeT mpeayioKeHUs TIO BHEIPEHHUIO
aBTOMATHU3aI[UU u MeXaHU3aluu
MIPON3BOACTBEHHBIX MPOILIECCOB

MCX&HOCGOpO‘-IHOFO IIPpOU3BOJACTBA

N e

n

@ORrwWNEOAO®

UTto moapazymMeBaeTcs Mo TEXHOJIOTHIHOCTRIO M3 ?

Kaxkue cpencTBa aBToMaTH3allMU CYIIECTBYIOT B MPOKATHOM MPOU3BOCTBE?

Kaxoe BnusiHHE OKa3bIBAIOT CPEACTBA ABTOMATU3ALUU TEXHOJIOTHYECKUX MPOLIECCOB HAa KAUECTBO
BBIITyCKaeMOM MpoayKuuu?

Kax ocyrecTBisieTcss KOHTPOJIb TEXHOJIOTHUECKUX TTapaMeTPOB Mpu 00pad0TKEe METAIOB
JaBJIcHUEM?

YcnoBue MIACTUIHOCTH JJIST TUHEHHOTO HAMIPSKEHHOTO COCTOSHIS?

YcnoBHe MOCTOSHCTBA MAKCUMAIBHOI'O KAacaTeNIbHOTO HANPsDKEeHUs (YCIOBUE TNIAaCTUYHOCTH
Cen-Benana) ?

DHepreTUYecKoe yCIIOBHE IIaCTUIHOCTH (ycnoBHe ruiactuaHoctr ['yoepa — Museca - ['enkn)?
YacTHbIE ClTydan YCIOBHS IUIACTUIHOCTH?

BrusHne MexaHndeckol cxeMbl JeopMaluy Ha yeuine 1e)OpMUPOBAHUS U ITACTUYHOCTh?
[Nonsitue conpoTuBeHus neGopManny 1 MIaCTUIHOCTH?

CBepXIIaCTUYHOCTb ?

MeTobI OIIEHKH TTACTUYHOCTH?

®DaxTOpHI, BIUAIONINE HAa COMMPOTHUBICHNE Aeopmarmn’?

BnustHue npupoIHBIX CBOMCTB MeTaia’?

[IK-2: CnocobeH p

aSpa6aTLIBaTL TEXHOJIOTHUECCKHHI mponecC U3roTOBJICHNUA MAIIMHOCTPOUTCIIbHBIX HB,[[eJII/Iﬁ cpez[HefI CJI0KHOCTH CepHﬁHOFO (MaCCOB OFO) npou3BOJACTBA

IK-2.1

AHamm3upyer TEXHUYECKHE TpebOoBaHMUSI,
MIPEIBSBIIICMBIC K MalTHHOCTPOUTEITEHBIM
U3METNSIM ~ CpPeImHEH  CIOXXHOCTH  CEpUMHOTO

1.

2.

Kakwne coBpeMeHHbIE TPOTPaMMHBIE PO TYKTHI HCIOMB3YIOTCS ISl MOICITUPOBAHIIS
(hopMOU3MEHEHHS MeTalJIa IIPH POKaTKe?

Kakwne coBpeMeHHbIE TPOTpaMMHBIE PO TYKTHI HCIOMB3YIOTCS IS MOICITUPOBAHIS
(opMOU3MEHEHHS METaJIa IPH KOBKE?

Kakwne coBpeMeHHbIE TPOrpaMMHBIE TPOTYKTHI HCIOIB3YIOTCS ISl MOAETHPOBAHHS




CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIIUH

[Tmanupyemsie pe3ynbTaTel 00y4eHUs

OrneHouHbIe cpescTBa

(MaccoBOro) Mpou3BOACTBA

S wNpRrUTwWwN e

(hOpMOM3MEHEHHUS METAJLIa TP IITaMIIOBKe?

Kakwue coBpeMeHHbIE POrPaMMHBIC TPOIYKTHI HCIIOIB3YIOTCS IS MOJCTUPOBAHMS
(hOpMOUM3MEHEHUS METaJIa TIPU BOJIOUCHHUH?

Benuuunel, XxapakTepusyioriue aedopmarmio tena?

3aKOH MMOCTOSHCTBA 00BEMA?

CwMmeleHHbIi 00beM?

Ckopoctb aehopmanuu?

JedexTsl B KpucTamiax?

Jucnoxauuu?

VYnpouHeHre MeTaia Mpy X0JI0AHoH AedopManuu (Hakiemn) ?
Vi3MeHeHre CBOWCTB HAKJICIAHHOTO METaJlIa MPH Harpene?

[K-2: Cnocoben p

aSpa6aTLIBaTB TEXHOJIOTHUECCKHUHI mponeccC N3roTOBJICHUA MAITMHOCTPOUTCIIbHBIX I/I3,Z[CHI/Iﬁ Cpe,[[HefI CJIIOKHOCTHU CCpI/IfIHOFO (MaCCOBOFO) MpoOu3BOJACTBA

T1K-2.2:

OmnpenensieT AKOHOMHYECKYIO 3P PEKTHBHOCTH
TEXHOJIOTHYECKHX  TPOIECCOB  M3TOTOBJIICHUS
MAaIIMHOCTPOUTEIBHBIX U3Ieuit cpenHei
CII0)KHOCTH CEPUHHOTO (MAacCOBOTO) MPOU3BOACTBA

eopwddPOONERALDNE

Kakue meTopl onrcanus u aHaim3a (OPMOU3MEHEHHUS MaTepualia CyIeCTBYIOT ?
[aiite onpenenenne, 9To Takoe ynpyras U miacTudeckas fedopMartis?

Kakue BenunHbl, XapakTepu3yroT AedopMaIuo Teia?

B gem 3axmrouaercs obmmit ciryqait medopmariim?

Kakue MmaTemarnyeckre MOIEIH, TO3BOJISIOT OMUCHIBATH (POPMOU3MEHEHUE MeTasia?
UTto Takoe rracTudeckas aedopmanus?

MeTo/bl OIIEHKH TIACTHYECKOH NedopMmarm?

Ouar nedopmariuu. 30HbI ovara JehopMalHy.

OCHOBHBIE TPUYUHBI HEPABHOMEPHOCTH JiehopManuu?

Brusiaue hopMbl HHCTPYMEHTA U 3aTOTOBKU HA HEPAaBHOMEPHOCTh JiehopMariuu?
BrusHue BHEIIHET0 TpeHUs Ha HEPABHOMEPHOCTH JiehopMarin?

BrnusiHre HEOTHOPOIHOCTH CBOWCTB HA HEPABHOMEPHOCTh JedopMariun’?
OcTraTouHbIe HANIPSKEHUS?




0) IopsIoK MpoBeIeHNs MPOMEKYTOUHON ATTECTAIUM, MOKA3ATEJIM H KPUTEPUH OIleHUBAHUS:
[IpomexyTodHas aTTecTalys 10 AUCIHUILIHHE « METOIBI OTTMCaHus U aHAII3a (OPMOM3MEHEHHUS METAIIIAY)
BKJIFOUAET TEOPETHUECKUE BOTIPOCHI, TIO3BOIISAIOIINE OIICHUTh YPOBEHB YCBOCHHUS 00YUYaIOIIMMUCS 3HAHHIA,
U MIPaKTUYECKUE 3aJaHNs, BBISIBISIONINE CTENEHb COOPMUPOBAHHOCTH YMEHUM U BIaJeHHUI, TPOBOANTCS B
(dhopme 3ayera.

IMoka3aTe/in U KPUTEPHH OLEHUBAHUS 3a4eTa:

— Ha OIIEHKY «3a4TeHO0» — 00yJarOUICs JEMOHCTPUPYET BHICOKHUI YPOBEHb CHOPMUPOBAHHOCTH
KOMITCTEHIIMH, BCECTOPOHHEE, CHCTEMATHYECKOE M TIyOOKOe 3HaHHE ydeOHOro martepuaya, CBOOOIHO
OTBeyaer 1o teme pedepara.

— Ha OIICHKY «HE€ 3a4YTeH0» — OOYdYaloIIuiicsi HE MOJXET TIOKa3aTh 3HAHHWS Ha YPOBHE
BOCIIPOM3BECACHUA U 06’[)5[CHCHI/I$I I/IH(bOpMaHI/H/I, HE MOXKCET IIOKa3aTb 3HAHHC yqe6H0ro marepuaia u
OTBeuaTh 1o TeMe pedepara.
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