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1 esin ocBOCHUSA TMCHUIIMHBI (MOIYJIs1)

Lenbto mpenogaBaHus AMCUMILIMHBI «MaTepuasoBeUECKUE ACIEKThl IOJIyYE€HUS U
00pabOTKH METAJTUIMYECKUX MATEPUATIOBY SIBIISCTCA:

- pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KauecTB, a Takke (OpPMUPOBAHHE
npo(ecCHOHANIBHBIX KOMIIETCHIIMA B cooTBeTcTBHH ¢ TpedoBanmsimu PI'OC BO 1o
HanpasJieHuo noarorosku 22.04.02 Meramtyprus.

- MOJY4YEHHE COBPEMEHHBIX IPEACTABIEHUN O CTPOECHUHU, CBOMCTBAX pa3IMUYHBIX
TpYII MaTepPHAaJIOB, IPUMEHIEMbIX B METATYPTUU U METAII000paboTKeE;

- HapaOOTKa HABBIKOB BbIOOpa MaTepuana Jjs H3TOTOBIEHUS JAETajedl MalluH U
MEXAHU3MOB, a TAKXK€E Pa3INUYHbIX KOHCTPYKLUH.

2 MecTo TUCUMILIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuuruinHa ~ MarepuanoBeTyeckie — acleKThl  MONydyeHHs U 00paboTku
METAJUIMYECKUX MaTEePHUaloB BXOAHWT B YacTh y4eOHOro IuraHa (OpPMHPYEMYIO YYaCTHHKAMH
00pa3oBaTeNbHbIX OTHOIIECHUN 00pa30BaTEeNbHOM MPOTPAMMBI.

Jis  u3ydeHWs  AMCUMIUIMHBI  HEOOXOIuUMBI  3HaHUS  (YMEHUs, BJaJleHus),
c(hOpMUPOBAHHBIE B PE3yIbTATE U3YUYCHHUS TUCIUIUINH/ TPAKTHK:

- MaTepUaJIOBE/ICHNUE;

- METO/Ibl UCCIIEI0BAaHUsl MAaTEPUAJIOB U IIPOLECCOB;

- OCHOBBI METAJUTYPTUYECKOTO MPOU3BOACTA.

3HaHug (yMEHHMsI, BIIAQJICHHS), TOJYYCHHbIE NpPHU H3YyYCHUH J[JaHHON JAUCHUILIMHBI
OyayT HEOOXOUMBI I U3YUCHUS TUCIUILINH/TIPAKTHK:

M HHOBaLIMOHHBIE TPOLIECCHI B IPOU3BOACTBE METAILION3IETIUI

OcoOeHHOCTH ~ TPOM3BOJACTBA  METAJUIONPOKATa  JUIs  Pa3IMYHBIX  OTpaciel
MIPOMBIIIUICHHOCTH

CoBpeMeHHbIE METO/bl UCCIEAOBAHUS M aHaIu3a CTPYKTYpPbl U CBOMCTB METAJIOB U
CILJIaBOB

MeTob1 onMcaHus U aHANMKU3a POPMOU3MEHEHHSI METAJJIOB U CIIJIAaBOB

3 Komnerenuun ody4aromerocsi, popmMupyemsbie B pe3yabTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbraTre OcBOEHHMS IMCUUIUIMHBI (Moayns) «MarepuanoBeqyeckue acleKThl
NoJlyueHUus: U OOpaOOTKM METAJUIMYECKUX MaTepHaioBy) OOydaroIuics IOJDKEH o00janarh
CIEYIOIUMU KOMIETEHIUSAMHU:

KOI[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIIUN

IIK-1 Cmocoben 000OCHOBaHHO OMPCACIIATE OPraHU3allMOHHBIC W TCEXHUYCCKUC MCEPLI II0
BBIITYCKY MHWHHOBAIIMOHHBIX BHJAOB IIpOKAaTa YCPHBIX W MNBETHBIX MCTAJUIOB H CIIJIABOB
MMPONU3BOJACTBCHHBIMU NOAPA3ACIICHUAMUA

[K-1.1 [IpoBOIUT  MApPKETHHIOBBIE  MCCIENOBAHMS  HAYYHO-TEXHHYECKOU
nH(pOpMAaILIUK; UATHOCTHUPYET OOBEKTHl IMPOKATHOIO IPOU3BOJCTBA Ha
OCHOBE aHalM3a HAYYHO-TEXHUYECKOH HMH(OPMAIMH O TEXHOJIOTUYECKUX
npoueccax

IIK-1.2 YcraHnaBiauBaeT CBs3U MCXKAY TCXHOJOIMYCCKMMU IpoHccCaMu U
00BbEeKTaMH MMPOKAaTHOTO  IPOU3BOACTBA CO CBOICTBAMH TOTOBOM
NpoAYKIMH, CBIPpbA W PACXOAHBIX MATCpHUAJIOB, COCTABOM, CprKTypOfI

MeTajuia u ¢buznyeckumu, MEXaHUYECKUMH, XUMUYECKUMH,
TEXHOJIOTMYECKUMU U DKCILTYyaTallMOHHBIMUA CBOMCTBAMU
[1K-1.3 [IpumeHsieT OCHOBBI TEOPUM MPOLECCOB 0OpaOOTKH MaTepHUajoB IpHU

peIIeHNN TEXHOJOTHYECKUX 3a]1a4 MPOKATHOTO MPOU3BO/ICTBA.
PaccunThiBaeT OCHOBHBIE TEXHOJOTHUYECKHE TMPOIECCHl MPOKATHOTO
MIPOM3BOJICTBA




[IK-2 CmocobOeH omnpeaensTh OpraHU3allMOHHBIE W TEXHUYECKHE MEpbl ISl BBITOJTHCHUS
MIPOM3BOJICTBEHHBIX 3aJaHUN 110 BBITYCKY TOPSYEKATAaHOTO TMpPOKATa W HWHXUHUPUHTA
TEXHOJIOTHYECKUX MPOIECCOB

[1K-2.1

VYcraHaBiMBaeT ~ OCHOBHBIE ~ TpeOOBaHMS K  TEXHOJOTHYECKOMY
000y 10BAHUIOIS IIPOM3BOJICTBArOPsIYEKATaHOT O npokarau
BO3MOXXHOCTb €TI0 MOJEPHU3ALNU

[1K-2.2

ObecneunBaeT CTaOMIIBHOCTh TEXHOJIOTMYECKOI0 nporecca
IIPOM3BOJICTBA TOPSYEKATAHOIO IpOKaTa, NPUHHUMAET pEIIEHUs O
TpeOyeMBIX PErJIAMEHTUPYEMBIX KOPPEKTHPOBKaX HAa OCHOBE KOHTPOJIIS
TEKYyIIUX OTKJIOHEHUM OT 3aJaHHBIX BEJIMYMH [apaMeTpoB U
IIPOM3BOJICTBEHHBIX IOKa3aTenel

I1K-2.3

OCYH.I@CTBJ'I?ICT KOHTPOJIb Ka4€CTBa I'OpAYCKATaHOI'O ITPpOKaTa Ha CTagusiaX
TEXHOJOIMYCCKOI'o Mponuecca u TFOTOBOM IIPpOAYKINH

IIK-3 Cnocoben OIIPCACIIATE OPraHU3allMOHHBIC M TCXHHUYCCKUC MCPBI OJId BBIIIOJTHCHUA
IMPOU3BOJCTBCHHBIX 38.,[[8.HPII>1 IO BBIIIYCKY XOJIOAHOKATAHOI'O0 JIMCTa U HWHXHUHHUPHUHIA
TCXHOJIOTHYCCKUX ITPOLCCCOB

[1K-3.1

VYcraHaBiMBaeT ~— OCHOBHBIE  TpeOOBaHHMA K  TEXHOJOTMYECKOMY
00OpyIOBaHUIO Al IPOU3BOJACTBA  XOJOAHOKATAaHOIO JIUCTA U
BO3MO>XHOCTb €r0 MOJIEpPHU3ALIUN

[1K-3.2

ObecneunBaeT CTaOMIBHOCTD TEXHOJIOTHYECKOTO npoiiecca
MPOM3BOJICTBA  XOJIOJHOKATAHOTO JIMCTA; TPUHAMAET PEHICHUS O
TpeOyeMBIX PETIaMEHTHPYEMBIX KOPPEKTHPOBKAaX HAa OCHOBE KOHTPOJIS
TCKYIIHUX OTKJIOHEHUH oT 3a1aHHBIX BCIIMYUH napameTpoB u
ITPONU3BOJICTBCHHBIX oKa3arejei

I1K-3.3

OCYH.[GCTBJ'IHGT KOHTPOJIb Ka4C€CTBa XOJIOJHOKATAHOI'O JIMCTA Ha CTAAUsAX
TCXHOJIOIT'MYCCKOI'o Imponueccca u rOTOBOM IIPOAYKIINH




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)
OO0mias TpyA0EMKOCTh AUCIHUILUIMHBI COCTABISIET 3 3aueTHbIX eauuull 108 akan. yaco, B TOM

YUCJIIC:

— KOHTaKkTHas pabota — 32,9 akaj. 4acos:
— aynuTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 0,9 akaj. 4yacos;

— camocTosITenpHas pabora — 75,1 akaj. 4acos;
— B (popMe npaKkTu4ecKkoil moaroToBku — 0 akaj. vac;

®dopma aTrTecTaluy - 3a4eT

AynutopHast % o
o | KoHTaKTHAA pabora E =z ®dopma Tekyero
¢
Pasnen/ Tema % (B akaj. yacax) E > Bun 5 KOHTPOJISt Kox
< & © | caMocTOATENBHON | yCIIeBaEMOCTH U
JTACIUTUTAHBI 3 [~ . | xoMIeTeHuH
3 g g padoThI TIPOMEKYTOYHOM
Tlek mal. | mpaxT. e aTTeCTaluu
“| 3am. 3aH. O =
1. 1 CoBpeMeHHbIC
METAJUTMYECKUE MaTepuaibl B
METaJLTYPTUH
1.1 Beemenune. Mecto
JTUCLHUIUIMHBL B y4eOHOM TK-1.1, TIK-
TUIaHE U CBS3b C JPYTHMH CaMOCTOSITETTEHOE 1.2 TIK-1.3
IUCHHUIDIMHAMU H3y4eHne H'K’-Z 1 HKl-
o0Opa3oBaTenbHON 2 15 yaeOHOU 1 VYceTHBIH omipoc 79 1_'[K’_2 3
MPOrPpaMMBbl  TIOATOTOBKH HayJHOU - T
MarvcTpoB o JIUTEPATYPBI l;)[l; 31_[1[’(_“31;
HaIpaBJIEHUIO - '
"Mertamnnyprus"
CaMOCTOSITEIIbHOE
id fm;?fﬁjz cpeacHuA 0 U3ydeHne TK-1.1, TIK-
Knaccugukanus y11eGHoM . amura 1.2, IIK-1.3,
TUTEPaTYpPHI; . [K-2.1, TIK-
MmarepuaioB. CTpykrypa 4 4 15 HOArOTOBKa 1 nabopaTtopHOn 29 [K-2.3
v odopmiteHue paGorei Ne 1 IK-3.1, TIK-
CBOMCTBA  TEXHHUYECKUX
MATEpHATOB 1 pe3ynbTaToB 3.2, 1IK-3.3
nabopaTtopHOn
paboter Ne 1
CaMOCTOSITETbHOE
1.3 Merannosenenue H3}g§:§; l;H; lnié_liﬂé
[BETHBIX METAJIIOB. yi . Samura -2 .
N JIUTEPaTypBHl; [K-2.1, TIK-
ANIOMHHUN, MeIb, TUTaH 4 4 15 OATOTOBKA 1 1mabopaToOPHBIX 22 1IK-2.3
Ep odopmIeHHe padorNe3 -4 | s ) k-
’ pe3yibTaToB 3.2, IK-3.3
nabopaTtopHOH
pador Ne 3 -4
1.4 Hemeranmuaeckue _ 3 TK-1.1, TTK-
MaTCpHabl. CaMOCTOATETHHOE amra - 1.2, TIK-1.3,
Knaccn(bmcaunﬂ u 2 4 15,1 [ Ha60paTOpHOI/I K-2.1. TIK-
cBoficTBa yqyetgﬁoﬁ paGorbi Ne 5 2.2 1_.[K5-2 3
ITOMUMMCDHEIX - -




JIUTEPATYPHI,
MaTepuaoB €3UH " MOATOTOBKA |
P ’ p ’ odopmiteHue TK-3.1, TIK-
HEOpraHUIeCKUX
pe3yibTaToB 3.2, TIK-3.3
MaTepuaIoB .
nabopatopHoOn
paboter Ne 5
HUroro no pazaeny 12 12 60,1
HUroro 3a cemectp 16 16 75,1 3a4ET
2.
2. 0
Uroro mo pazneny
Hroro 3a cemecTp 0 0
3. 2 CoBpeMeHHbIE  BUABI
00paboTKu METAJUTHYECKUX
MarepuaIoB
CaMOCTOATETbHOE
H3yYeHHe IIK-1.1, TIK-
3.1 MeramioseneHue yueOHOM 1.2, IIK-1.3,
3amura
YEPHBIX METAIIIOB. TUTEPaTypHI; . TIK-2.1, TIK-
1 4 4 15 nabopaTtopHOn
Cramu u uyryssl. CruiaBbl - IOATOTOBKA U aGoter Ne 2 2.2, T1IK-2.3,
Ha OCHOBE Xene3a odopmnenue p - IIK-3.1, I1K-
pe3ynbTaToB 3.2, 1IK-3.3
1a00paTOpHOI
pabotsr Ne 2.
HWroro no pazaeny 4 4 15
Hroro 3a cemectp 16 16 75,1 3a4ET
Hroro no aucuuruinue 16 16 75,1 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlnsi yCBOGHHS CTYACHTAMH 3HAaHWW 1O JAMCUMUIUIMHE NMPUMEHSIOTCS TPAJAUIMOHHAS H
KOMIIETEHTHOCTHO-MO/IYJIbHAsI TEXHOJIOTUM OOYYeHHs, BKIIOYArOIIUE B ceOs OOBSICHEHUS
npernojiaBaTeNsi Ha JIEKIUAX, CaMOCTOSTEIbHYI0 paboTy ¢ Yy4eOHOH M CIpaBOYHON
JUTEPATypoll 1O TUCIMIUIMHE, BBINOJIHEHUE JIA00OPaTOPHBIX paboT IO METOJUYECKUM
yKa3aHUSM U T.II.

B kadecTBe MHTEPaKTHBHBIX METOJOB OOYUYCHHUS UCTIOIB3YIOTCS:

- omepexarolias caMoCTosITeJbHass paboTra W paboTa B KOMaHJE NPU BBITOJHECHHH
71a00paTOPHBIX padoT;

- MpoOJIeMHOe 00yYeHHE TPU TIOMCKE MH(POPMAIMOHHBIX HCTOYHHKOB, COCTABJICHUH U
HaIKMCaHUM pedepaTa Mo MoJTyYCHHBIM WHAUBHYaIbHBIM 3aIaHUSM.

CamocrosTenbHas padoTa CTYICHTOB HAIpaBiICHa Ha 3aKPEIUICHUE TEOPETHUYECKOTO
Marepuaia, W3JI0KCHHOTO IperojaBareieM, Ha MNpopadOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITENIbHOE H3Yy4YeHHE, Ha TMOATOTOBKY K Ja0OpaTOpHBIM 3aHSTHSIM, HalUCaHUE
pedepara, TOAroTOBKY K KOHTPOJIEHBIM pad0TaM M HTOTOBOMY 3a4eTy 1O JTUCITUTUINHE.

6 YueOHO-MeTOAM4YeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH padoThl 00y4arouXcst

[IpencraBieHo B mpuioxeHuu 1.

7 OueHOYHbIE CPeICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAlluN
[IpencraBneHsl B IPUIIOKEHUH 2.

8 VYueOHo-MeToaUYeckoe M HHPOPMALMOHHOe o0ecneyeHHe TUCUHUIJIMHBI

a) OcHOoBHas1 JIUTEpPaTYpa:

1. Menbauuenko, A. C. AHanu3 [JaHHBIX B MaTEpPHAIIOBEICHUU : YydeOHOE
nocooue / A. C. Mensanderko. — Mocksa : MUCHUC, [6. r.]. — Yacte 1 — 2013. — 72 c.
— ISBN 978-5-87623-666-1. — TekcT : amekTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIHMOTEIHAS
cucrema. — URL: https://e.lanbook.com/book/117168 (mara oOpamenus: 23.05.2024). —
Pexwm noctyna: st aBTOpU3. TIOJIB30BATEINEH.

2. Typumuna, B.}O. MarepuanoBenenue : MeXaHHYECKHE CBOMCTBA METaJIOB
Tepmuueckass o6pabotka meTtayuioB . CrenuanbHble CTald U CIUIaBbl @ yuyeOHoe mocoOue /
B.IO. Typununa ; nox penakuueir C.A. Hukynuna. — Mocksa : MUCHUC, 2013. — 154 c.
— ISBN 978-5-87623-680-7. — TekcT : SIEKTPOHHBIN // DIIEKTPOHHO-OMOIHMOTESYHAS
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/117263.

3. Metonosorusi SKCrepUMEHTANBHBIX uccienoBanuii [TekcT] : yueOHoe mocobOue st
CTYACHTOB, OOYYalOMIMXCS 1O TPOTrpaMMe BBICHIETO OOpa30BaHUS TI0 HAMpaBJICHUSM
noArotoBku maructpoB 22.04.02 Meramnyprus / B. P. Kaprun, b. B. Kaprun, A. E.
AdanaceeB ; M-Bo oOpa3zoBanus u Hayku Poccuiickoit denepanun, denepanbHoe roc. aBT.
oOpa3zoBartenbHOE  yupekaeHue  Bbicmi.  mpod.  obOpazoBanumsi  "Camapckuii  roOC.
aspokocmuueckuit yH-T uM. akaa. C. I1. Koponesa (Har. uccnen. ya-1)" (CT'AY). - Camapa :
N3zn-Bo CT'AY, 2015. - 83 c.

https://search.rsl.ru/ru/record/01007935281 (/lara obpartenus 26.05.2024)

0) JomosiHuTeIbHAS JIUTEpaATypa:

1. Comuues, 0. II. CneumanbHple MaTepHajibl B MAIIMHOCTPOCHUH : Y4EOHMK /
1O. II. Connues, E. U. Ipsxun, B. 0. Iluupaitnen. — 2-e uzn., ucnp. u jgon. — CaHKT-
[TerepOypr : Jlawp, 2019. — 664 c. — ISBN 978-5-8114-3921-8. — TekcT : 31MeKTPOHHBIH //
Jlaus : anexTpoHHO-OnOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/118630



(mara obpamenus: 23.05.2022). — Pexum gocryna: juist aBTopus. [loms3oBareneit
2. Cepos, I'. B. Ilpomneccol monyueHus U 00OpabOTKH MaTEPHAIIOB: TEOPUS M PACUETHI

METaJUTYPTHUECKHX TPOILEecCOB M cucteM : ydeOHoe mocobue / I'. B. CepoB. — Mocksa :
MUCUC, 2017. — 118 ¢. — ISBN 978-5-906847-76-1. — Tekct : ’nexTponHsiii // Jlanp :
aJeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/105289 (nara

obparmenust: 23.05.2024). — Pexum gocTyna: AJiss aBTOPHU3. MOJIH30BaTEICH.

3. Typununa, B. 0. Marepuanosenenue : yueoHoe nocooue / B. 0. Typununa, A. b.
PoxuoB ; mon penakuueit C. A. Hukynuna. — Mocksa : MUCUC, 2013. — 51 c¢. — Tekcr :
aJeKkTpoHHBI  //  JlaHb . DJIGKTPOHHO-OMOmuoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/117264 (mara obpamienus: 23.05.2024). — Pexxum gocTyma: Jist
aBTOPU3. MOJIb30BATENCH.

4. Urnatkuna, B. A. CoBpeMEHHbIE METOJIbl METaJUIypruy, MAaIIUHOCTPOCHUS U

MaTepuaioBeeHusl. TEeXHONOrHsT MHUHEPaJbHOrO ChIphs @ YydyeOHoe mocobue / B. A.
Urnarkuna, B. A. bouapoB. — MockBa : MHUCHUC, 2019. — 66 c. — Teker
aJeKkTpoHHBI  //  JlaHb . DJIGKTPOHHO-OMOmuoTeyHas  cucrema. —  URL:

https://e.lanbook.com/book/129023 (nara obpamienus: 23.05.2024). — Pexxum moctyma: s
aBTOPH3. NIOJIb30BATEIICH.

5. Marepunanoseaenne. Yacte 1 [Dnekrponnsiii pecypc]/ H.B. Kommera, HO.IO.
EdumoBa, H.H. Wnbuna. Maruutoropckuii roc. Texuudeckuit yH-T um. .M. Hocosa. -
Maruautoropck: MITY wum. T'.U. Hocoa, 2019.1 CD-ROM. 3arn. c¢ 5kpana.
https://magtu.informsystema.ru/uploader/fileUpload?
name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true — Pexum goctymna:
JUIs1 aBTOPU3. MOJIb30BaTEIEH.

B) MeToanueckue yKa3aHus:

1. UcneiTanue Ha yOapHYI BS3KOCTh: Meroa. yka3. K JabopartopHoil pabore /
Mycra-¢una B.I'. Marautoropck: MI'TY, 2009. 13 c.

2. Usmepenne TBepmoctu: Meroa. ykas. K JiaboparopHoi pabore / Mycraduna
B.I',, llyoun N.I'., Hly6una M.B. Marautoropck: 'OY BIIO «MI'TVY», 2010. 19 c.

3. BoeiOop TemmepaTypbl HarpeBa M OXJaXKIAlOIIEW Cpenbl NpU 3aKalKe CTalu:
Merton. yka3. k naboparopHoit pabore / Mycrapuna B.I'., Illy6un W.I'., llybuna M.B.
Maruutoropck: MI'TV, 2011. 8 c.

4. BnusHHMe TeMmmepaTypbl OTIyCKa Ha CTPYKTYpPY H TBEpPAOCTh cramu: Meton
yKka3. K Ja-OopatopHoili pabGore / B.I'. Mycrapuna, W.I'. Ily6mn, M.B. IlyOuna.
Marnuroropck, 2012. 10 c.

5. MukpocTpyKTypa ¥ CBOHCTBA OTOXOKEHHOM YIJIEpOAMCTOW craynu: Merton.
yKa3. K Ja-0opatopHoii padote / C.B. IIsixTyHOBa. Marauroropck, 2012. 10 c.

6. MukpocTpykTypa M CBOWCTBa uyryHa: Meroj. yka3. K JjiabopatopHoil padote /
[Teix-TynoBa C.B. Marunutoropck: MI'TY, 2011. 17 c.

7. BnusiHue XOJOJHOW NPOKATKM HA MEXAaHWYECKHME CBOMCTBAa METAJUIOB: Metog.
yKka3. kK jabopatopHoit pabore / Jloporoown B.I'., Mnsuna H.H. Marautoropck: MITY,
2004. 9 c.

8. XKeneszoyrnepomucteie crutaBel: Meton. yka3. / Kommesa H.B., Ememrormmn
A.H., Ilerpouenko E.B., E¢umona 0.10. Maruutoropck: 'OY BITO «MI'TY», 2010. 42 c.

9. U3ydeHue MHKPOCTPYKTYpbl CTalM M YyryHa B HEPaBHOBECHOM COCTOSIHHU:
Mertoa. yka3. / Konuesa H.B., E¢umona 10.1O., Uykun B.B. Maruurtoropck: I'OY BIIO
«MI'TY», 2009. 12 c.

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehI:
<b></b>



IIporpammHoOe obecnieueHue

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UH
MS Office 2007 |\, 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OOIHO pacnpocTpansiemoe [10 0eccpovHO
FAR Manager cB00OOIHO pacnpocTpansiemoe [10 0eccpovHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanme kypca

CcrUika

DsekTpoHHas 0a3a mepuoaMyecKux u3naHuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammonansHas HH()OPMAITMOHHO-aHATUTHYECKAS
cucrema — POCCUHCKHIA MHJEKC HAYYHOI'O IUTHUPOBAHUS
(PMHLI)

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

DenepanbHOE roCy1apCTBEHHOE O10/KEeTHOE
yUpexKIACHUE «DenepanbHbINA UHCTUTYT

MPOMBIITUICHHOM COOCTBEHHOCTHY

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

9 MaTepuajibHO-TEXHUYECKO€E o0ecnevyenne TUCHUUIIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYACT:




1. YueOHas aynuTopus AJis MPOBEACHUS 3aHITHI JIEKITMOHHOTO THTIA OCHAIIICHA:

- TEXHUYECKUMH CpPEJICTBAMHU OOy4YEHHS, CIY>KalIUMH sl MPeACTaBICHUS Y4eOHOI
uH-popMaluy OONBIION ayAUTOPHH: MYJIbTUMEIUWHBIMH CpPEACTBA XpaHEHWs, Mepelayd U
npea-cTaBlieHHus yaeOHOM nHpopManuu;

- CIIeMAIM3UPOBAHHON MeOeIbIO.

2. VYyeOHasi ayauTopHsl JUIsl MPOBEIEHUs JIabopaTOpHBIX 3aHATHH «JlabopaTtopus
MEXaHHU-YECKUX HUCIBITAHUI» OCHAILlEHA JIA0OpaTOPHBIM 000PYAOBaHUEM:

- Muxkpotsepaomep BuehlerMicromet 5103 Buehler.

- YauBepcanbHbii TBepaomep M4C075G3 EmcoTest.

- HamonpHas yHuBepcanbHas HMCIbITaTelbHas aAByxkosoHHas mammaa AG 1C-300 kKN
Shimadzu Corp.

- HanonpHast yHMBepcaiabHas HCIbITaTelbHas aByxkonoHHas mamuHa AG IC-50 kN
Shimadzu Corp.

- Buneoskcrenzomerp TRWiew XShimadzu Corp.

- Koniep masitaukoBeiii MK 300 OO0 « UMITYJIBCy

- Cnenanu3upoBaHHas MeOelb.

JlaGoparopus ONTHYECKON MHUKPOCKOITUH:

- AHanuzaTop CTEpeoM300paXeHH MOBEPXHOCTHM TBEpPABIX Tel Ha 0ase
crepeomukpocko-mna Meiji Techno RZ-B.

- AnHanmuzatop MHKPOCTPYKTYpHl TBEpPIBIX Tel Ha 0aze MeTallyprayeckoro
HHBEPTUPO-BaHHOr0 MUKpockoma Meiji Techno 7200.

- Cucrema 00pabotku nzobpakeamuii Ha 6asze IO «Thixomet PROy.

- Cnenanu3upoBaHHas MeOelb.

JIaGoparopus CKaHUPYIOIIEH IEKTPOHHON MUKPOCKOIIHH:

- Mukpockon ckanupyoomuii anekrpornsiii JEOL JSM — 6490LV.

- Kamepa mnmmo3oBasi ¢ cucTeMOW  ympaBlieHUS [UIIO30M JUIsl  PacTpOBOTO
JIEKTPOHHOTO MUKpockora MP 6490 LV.

- CucremMa MHKpOaHaIM3a JJIsl PacTPOBOrO 3JIEKTpOHHOro Mukpockonma JEOL JSM-
6490LV INCA Energy 450 x-MAX 50 Premium, HKL Premium EBSD System Nordlys Il 2
S Oxford InstrumentsLtd.

- Cnenpanu3upoBaHHast MEOEIb.

3. VueOHas ayauTopus s TPYIIOBBIX W HHIUBUIYATbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOH aTTeCTaIllii OCHAIICHA!

- KOMITBIOTEpHOM TexHukoi ¢ makerom MS Office, ¢ moxakmoYeHHEeM K CeTH
«MHTEpHET» W C JOCTYNIOM B OJIJIEKTPOHHYIO HMH(OPMAIIOHHO-00pa30BaTENbHYIO CpeIy
VHUBEPCUTETA;

- CIIEMAIM3UPOBAHHON MeOeIbIO.

4. TlometieHue Jyist CaMOCTOATENEHON PabOThI OCHAIICHO:

- KOMITBIOTEpHOM TexHukoi ¢ makerom MS Office, ¢ moxakmoYeHHEeM K CeETH
«MHTEpHET» W C JOCTYNIOM B OJIJIEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTENbHYIO CpEeIy
VHUBEPCUTETA,;

- CIIeMATM3UPOBAHHON MeOeIbIO.

5. Tlomemenue myis XpaHeHHUs W MPOPUIAKTUYECKOTO OOCTY)KMBaHUS YIEOHOTO
000py10-BaHUsI OCHAIIICHO:

- CIeNUATU3WPOBAaHHOM  MeOenpro:  CcTelakaMd ISl XpaHeHUs  y4eOHOro
000pyI0BaHNS;

-MHCTPYMEHTaMHU JJIsl PEMOHTa Y4eOHOTro 000py10BaHUs;

- mkadaMu U XpaHeHUsT y4eOHO-METOUIEeCKON JOKYMEHTAIIMH U MaTESPHUAJIOB.



MpunoxkeHue 1

6 YueOHO-MeTOAHYeCKOe o0eceyeHne caMOCTOATEIbHOI PpadoThl 00y4aloIUXCs

Bonpocs! 18 YCTHOrO onpoca

Knaccudumkaumm  TeXHUYECKMX  MaTepuanoB:  KnaccuduKauua  No  XapakTepy
CTPYKTYPUPOBAHUA, KNacCUPUKAUMA NO TUNY MEXATOMHbIX CBA3eW, KnaccuduKauua no
Ha3HaYeHMuIo.

CBOMCTBA TEXHWYECKUX MATEPUANoB: PUINYECKME, MEeXaHUYECKMEe, TEeXHOIOTUYECKUe.
MoKasaTenu CBOMCTB MaTepPManoB: TEPMUHbI U ONPeAeNneHua, eauHUUbl WU3MepeHua u
dU3NYECKUI CMbICA.

JTabopaTopHble 3aHATHA:

NabopatopHaa pabota N2 1. M3yyeHWe npoOLECCOB KPUCTaNIU3aLUU WU CTpOeHue
MaKpOCTPYKTYpbl ANTOrO MeTanna.

NabopaTtopHas paboTta N2 2. dopmurpoBaHME CTPYKTYPbl M CBOMCTB MeTasla B npoLecce
XONOAHOM NAacTu4eckon aedopmaumm n nocneayoLem Harpese.

NabopaTtopHan paboTa Ne 3. N3yuyeHune gmuarpammel Fe—C.

NabopaTtopHan paboTa N2 4. MUKpOCTPYKTYypa YyryHOB B PaBHOBECHOM COCTOAHUMU.

NabopaTtopHana pabota N2 5. MUWKpOCTpyKTypa yrnepogmctoi CTainm B PaBHOBECHOM
COCTOAIHUM.



Hpunioxenne 2

7 OHeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu

a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTeCTALMHU:

Kon
WHJIMKaTOpa

Nuaukatopel
OCTHIKEHUSI
KOMIIETEHIINH

OueHouHble CpeCTBA

IIK-1 Crioco6eH 060CHOBaHHO OMPEEIATh OPraHU3AMOHHbBIE U TEXHUYECKHUE MEPHI 110 BBIITYCKY
WHHOBAIIMOHHBIX BUJIOB IPOKATa YEPHBIX U IIBETHBIX METAJJIOB U CILJIABOB ITPOU3BOACTBEHHBIMU

0/Ipa3IeJICHUsIMU
[IK-1.1 | IIpoBogut Ilepeuens meopemuueckux 6onpocos K 3auemy:

MapKETUHTOBbIE 1. Teopua u TexHonorua Tepmuyeckon o06paboTku
HCCIICOOBAHUS HAYYHO- cCTanu.
TEXHUYECKOH 2. BnusHuMe Harpesa Ha CTPYKTYypY U CBOMCTBA
MH(MOpMAarIHH; MeTa/I0B U CN1aBOB MOC/1e XONOAHOMN NAaCTUYeCKon
JTUArHOCTHPYET 00BEKThI fedopmaLmu;
MIPOKATHOTO

MIPOU3BOACTBA HA OCHOBE
aHaJIN3a HAYy4YHO-
TEXHUYECKOM
uH(pOpMaLIUHU O
TEXHOJIOTHYECKUX
npoueccax

3. TMpoueccbl, Nnpoucxoaaime B CTaaun Npu Harpese 40
ayCTEHWUTHOTO COCTOSAHMS;

4. Tpoueccbl, NpoucxoaaLme B CTaaun npu
OXNAXKAEHUWN U3 aYCTEHUTHOIO COCTOAHMUS;

5.  [Onarpammbl U30TEPMUYECKOTO NPEBPALLEHMS;

6. Mpoueccol, npoucxoaaime npu Harpese
3aKa/leHHOro meTanna.

7. TMpoueccbl, Npoucxoaawme B CTansax M cniasax npu

HW3KoTemnepaTypHOM Z BbICOKOTEMMEPaTypHOW
obpaboTke
[IK-1.2 | YcranaBnauBaer cBSI3U Ilpakmuueckue 3a0anun:
MEXTY Omnwucars METOAMKY MPOBEICHUS UCTIBITAHUHN C IIEITBIO
TEXHOJIOTUYECKHUMH oTpeeNeHus:
nporeccamMu 1 - BEJIMYUHBI 3€pHA METaILIA;
00BEKTaMU MPOKATHOTO | - CTPYKTYPHBIX COCTABJISIONINX METAIIJIOB U CIUIABOB U
MIPOM3BOJICTBA CO T.IL.
CBOMCTBaMH rOTOBOMA Onucarbs METOAMKY MPOBEAEHUS UCTIBITAHUH C LIETbIO
MPOYKIIHH, CHIPBS U OTIpe/IeIICHUS:
pPacxXoJHBIX MaTEPHUAJIOB, |- TBEPAOCTH MO MeToay Bukkepca;
COCTaBOM, CTPYKTYpOH - TBEpAOCTH 110 MeToay PokBea;
MeTana u GU3NIECKUMH, |- TBEPIOCTH MO MeToay bpunens;
MEXaHHYECKUMH, - MUKPOTBEPIOCTH;
XUMHUYECKUMH, - YIapHOH BSI3KOCTH METAJUIOB U T.II.
TEXHOJIOTHIECKAMU H
AKCIUTYaTaIllHOHHBIMH
CBOMCTBaMH
[IK-1.3 |IIpumeHsieT OCHOBBI 3adanus na peutenue 3a0a4 u3 npogheccuoHanbHou

TEOPUH IPOIECCOB
00pabOTKHU MaTepHaoB
IPU PEIICHUU
TEXHOJOTMYECKUX 3a/1aq

obnacmu, KOMNJIEKCHble 3A0AHUA:

Bri6pats Mapky cranu i crutaBa. HazHauute BU 1
PEXHUM TepMUUYECKOW 00pabOTKHU AJIl OTHOTO U3
CJIeIYIOIIUX BUIOB NPOAYKIIMH WIN JETAIN C YYETOM




Nupukaropel

Kon
IOCTYKEHUS OreHOYHBIE CPEJICTBA
WHIMKATOpa N

KOMIICTCHIINN
[IPOKATHOTO TpeOOBaHUI TEXHOJIOTUIHOCTH HAJICKHOCTH,
IIPOM3BO/ICTRA. JIOJITOBEYHOCTH Y DKOHOMUYHOCTU U3IETUN;
PaccunThiBaeT OCHOBHBIC |- COPTOBOTO MpoKara u (haCOHHBIX Mpoduei;
TEXHOJIOTUYECKUE - TOJICTOJIMCTOBOM MPOAYKIIHH;
MPOIIECCHI TPOKATHOTO - TOPSTYEKATaHOTO IMIUPOKOTO JINCTA;
IIPOM3BOJICTBA - XOJIOJHOKATAHbIX JIMCTOB JJI1 aBTOMOOMJIbHOM

IIPOMBILLIEHHOCTH;

- XOJIOTHOKATaHbIX JIUCTOB JIJIsl TPAKTOPHBIX PECCOD;
- KaTaHKH;

- OAIIMITHUKOB;

- BAJIKOB IPOKAaTHBIX CTAHOB;

- PEXYILEro NHCTPYMEHTA;

- KaOpOB ¥ M3MEPHUTEIHHOTO HHCTPYMEHTA U T.1I.

IIK-2 Cnocoben OonpeCACIIATL OPraHn3allMOHHBIC U TCXHUYCCKUEC MCPBI IJIs BBIIIOJHCHU A
IMPONU3BOJACTBCHHBIX 3a11aH1/1171 I10 BBIITYCKY I'OpAYCKATaHOT' O ITPOKAaTa U MHKUHHUPUHTA
TCXHOJOT'MYCCKUX ITPOLHECCCOB

[IK-2.1 | YcranaBiuBaeT Ilepeuens meopemuueckux 60npocos K 3auemy:
OcHOBHBIE TpeOoBaHus K | 1. CTpoeHue meTansios.
TEXHOJIOTHYECKOMY 2. AnddysnoHHbIe NpoLeccbl B MeTanne.
000pyHOBaHHIO JUISL 3. ®opmunpoBaHMe CTPYKTYpPbl METANNOB M CNAABOB Npu
HpOU3BOACTBA KpucTannumsaumm.
TOPSTICKATAHOTO MPOKATa | 4 MpacTtuyeckas gedpopmaum.
1 BOSMOXKHOCTD CIO 5. BAMAHMe HarpeBa Ha CTPYKTypy W CBOMCTBA
MOACpHU3AMHH AedopPMUPOBAHHOIO MeTanNa.
6. CpaBHMTENbHAA  XapPaKTEPUCTMKA  NPUMEHAEMbIX
cnocoboB Tepmuyeckon 06paboTKM NpPOKaATHOM
NPOAYKUMU C MPUMEHEHMEM TEPMMUYECKUX Meven
pa3NMYHOro TMNa u cnocobos Harpesa
[IK-2.2 | OGecneunBaer Ilpakmuueckue 3a0anun:
CTaOUITLHOCTD Omnucarb METOJMKY MTPOBEICHUS MCITBITAHHH:
TEXHOJIOTHYECKOTO - Ha CBapHBaEMOCTb;
mporiecca MpOW3BOJICTBA | - HA XJIATHOJIOMKOCTH;
ropsiYeKaTaHoro MpoKara; | - 1 OmpeeNieHrs] yCTaJOCTHRIX XapaKTePUCTUK
MPUHUMACT PEIICHUS O MeTaJlia u T.11.
TpeOyeMBbIX
periIaMeHTHPYEMBIX
KOPPEKTUPOBKAaX Ha
OCHOBE KOHTPOJIS
TEKYIIUX OTKIIOHEHHUH OT
3aJJaHHBIX BEJIMYUH
napaMeTpoB U
MTPOU3BOJICTBEHHBIX
roKasaresei
[1IK-2.3 | OcymiecTBisieT KOHTPOIb |3adanusa na pewenue 3a0au uz npogheccuonanvhoil

Ka4yeCcTBa ropsiY€KaTaHOro
[poKara Ha CTagusX
TEXHOJOTHYECKOTO
rpouecca U roTOBOM
IIPOAYKIIUHA

oonacmu, KOMNJIEKCHble 3A0AHUA:

[IpuBecTn mpuMepsl U onucarh 06JacTh IPUMEHEHHUS
CJIEIYIONIUX THIIOB KOHCTPYKITMOHHBIX MaTeprasoB,
MIPUMEHSEMBIX JJI U3TOTOBJIEHUS ropsAYeKaTaHOU

NPOAYKIWHN:




Kon
WHIMKATOpa

Nupukaropel
TOCTYOKEHUS
KOMIIETEHIIN I

O1ieHOUHBIE CPENCTBA

- CTpOI/ITe.HBHBIe;

- KOHCTPYKITMOHHBIE 00IIIeT0 Ha3HAUYCHNS,
- JUIsl TpyOHO! ITPOMBIIIIIEHHOCTH;

- MallIMHOCTPOUTEIbHBIC;

- pPECCOPHO-TIPYKUHHBIE;

- KOPPO3HUOHHOCTOMCTKHE;

- TEIUIOCTOMKMHE;

- )KapOIPOYHbIC U T.II.

IK-3 CriocoGeH omnpenensiTh OpraHu3alliOHHBIC ¥ TEXHUYECKUE MEPHI /ISl BBIMOTHCHHUS
MPOU3BOJCTBEHHBIX 3aJaHUI MO BBITYCKY XOJ0JHOKATAHOTO JINCTA U MHKUHUPHUHTA
TEXHOJIOTUYECKUX ITPOLIECCOB

[IK-3.1 | YcranaBnuBaer Ilepeueny meopemuueckux 60npocog K 3auemy:
OCHOBHBbIE TpeOoBaHust Kk | 1. KOHCTPYKLMOHHbIE MeTa/bl U CNaBbl.
TEXHOJIOTHIECKOMY 2. CTanun v YyryHbl.
000pyIOBaHHUIO 1JIs 3. LiBeTHble meTan/bl 1 CNAABbI.
HPOU3BOACTBA 4. aponpoyHble, K3HOCOCTOMKME CMN/IaBbI.
XOJIOHOKATAHOTO JINCTA | 5 |\ycTpyMeHTaIbHbIe U LUITAMMOBOYHbIE CNAaBbI
1 BOSMO’KHOCTB CTO 6. CpaBHWUTENbHAsA XapaKTEPUCTMKA Cnocobos
MOJICpHI3ALIIH TepMunyeckor o6paboTKM X0N04HOKATAHOrO MeTanna

C NPUMEHEHMEM TEPMUYECKUX NeYveit pasIMYyHoro
™na

[IK-3.2 [ OGecneunBaer Ilpakmuueckue 3a0anun:

CTaOUIBLHOCTD Onucarb METOAMKY MPOBEICHUS UCTIBITAHHI:
TEXHOJIOTUIECKOTO - Ha TIEPETUObL;
mpolecca MPOU3BOJICTBA | - HA OIMHAPHBINA KPOBETHHBIN 3aMOK;
XOJIOJHOKATaHOTO JINCTA; |- HA JIBOMHON KPOBEIBHBIA 3aMOK;
MPUHUMAET PELICHUS O - Ha UBHOCOCTOMKOCTb;
TpeOyeMbIX - U3rud U T.I.
perJaMeHTUPYEeMBbIX
KOPPEKTUPOBKaX Ha
OCHOBE KOHTPOJIA
TEKYIIUX OTKJIOHEHU! OT
3a/IaHHBIX BETHYUH
napaMeTpoB U
MIPOU3BOJICTBEHHBIX
ToKa3areJien
[1IK-3.3 | OcymecTBnsieT KOHTPOIb | 3adanus na pewenue 3a0au u3z npogheccuonanbHou

Ka4yecTBa
XOJIOJTHOKATaHOTI'O JINCTA
Ha cTagusax
TEXHOJIOTHYECKOTO
npouecca U roOTOBOM
MPOAYKLUHU

oonacmu, KOMNJIEKCHble 3A0AHUA:

[TpuBecTn mpuMepsl U onucarb 06J1acTh IPUMEHEHUS
CJIEIYIOIIUX THUIIOB KOHCTPYKITMOHHBIX MaTeprasoB,
MIPUMEHSAEMBIX JJI X0JIOAHOKATaHOU JTMCTOBOM
MPOTYKIINH:

- CTPOUTENbHBIE;

- KOHCTPYKITMOHHBIE 0OIIIETO Ha3HAUYCHNS,

- JUTsl aBTOMOOMIIECTPOCHHS,

- JUTST XOJOMHOM IITaMITOBKH,

- 17151 HAHECEHM S 3alIUTHBIX MOKPBITHIA;

- TSI KOHCEPBHOM KECTH;

- pPECCOPHO-TIPYKUHHBIE;




Nupukaropel
TOCTYOKEHUS O1ieHOUHBIE CPENCTBA
KOMIIETEHIIN I

Kon
WHIMKATOpa

- KOPPO3UOHHOCTONCTKHE;
- JJIEKTPOTEXHUYECKHUE U T.II.

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, NIOKa3aTe¢/JIn U KPUTEPUH
OICHUBAHUA:

[TpomexxyTouHast aTTecTalys MO TUCHUIUIMHE BKIIOYAET TEOPETUUECKHE BOIIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBCHD YCBOCHHSI O0YJAIOIIMMHUCS 3HAHHMA, U TIPAKTHUECKUE 3aaHMS,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUMN U BJaJIeHUH, IPOBOIUTCS B OpME 3aueTa.
3aueT Mo JAaHHOUW JUCHUIUIMHE MPOBOIUTCS B BHJIE COOSCETOBAHUS B PAMKAX TEOPETUICCKUX
BOIPOCOB, BHIHOCHMBIX Ha 3a4€T W/WJIN PEHICHUs TPAKTUYECKUX 3aJaHuil.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- OIICHKA «HE3aYTCHOY» CTABHUTCS B CTydac HEBBIIIOHCHHSI CTYICHTOM J1ab0OpaTOpHBIX paboT, a
TaKXe MPH HU3KOM YPOBHE 3HAHUH 110 BOIIPOCAM K 3aUeTy.

- OIICHKA «3aYTEHO)» CTABHUTCS B CIIydae OBIIAJICHHUS CTYJCHTOM BCETO 00beMa yaeOHOTO
Matepualia, aKTUBHOW Pa0OThI HA 3aHSTUSX, BBIMOJIHEHHS U YCIICITHOW C/Ia4H BCEX
1abopaTOPHBIX padoT;

J1Jis osTy4eHus 3a4eTa 1o JUCIHMILIHHE 00yYaroIIUCs TOJDKEH 00J1aaTh KaKk MUHUMYM
MOPOTOBBIM YPOBHEM 3HAHHUH 110 BCEM BOMPOCAM K 3a4ETy.




