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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Lenp — hopMupoBaHHe KOMIUIEKCA 3HAHWW, YMEHUH U HABBIKOB B 00JIACTH OOpaOOTKU
METAJIJIOB JaBJICHWEM, pa3BUTHE U YriyOJeHWe 3HAHUKW 10 MEXaHHWKE CIUIONIHBIX Cpej
MPUMEHHUTEIHHO K TCOPUU M TEXHOJOTHH 00pa0OTKH METAJNIOB IaBIICHUEM

3anaumu:

— W3ydYeHHe OOIIMX 3aKOHOMEPHOCTeH MPOTEKaHHs IUIACTHYECKUX Jedopmaruii B
TEXHOJIOTUSIX 00pa0OTKH METAJIIOB JIABJICHUEM,

— W3y4YCHHE TNPHUYMH HEPABHOMEPHOCTH Ae(GOopManuu U CIOCOOOB TPEIOTBPAIICHUS
neEeKTOB;

— HM3y4YeHHE 3aKOHOB MEXAHWKH OOpabOTKH METaUIOB JABJICHHEM, OIPEISIISIONIINX
HANPSDKEHHO- e OPMUPOBAHHOE COCTOSIHUE U CHIJIOBBIC XapaKTEPUCTUKU MTPOIIECCOB 00padOTKH
METAIIJIOB JIaBJICHUEM;

— (GopMHpOBaHHE HABBIKOB MCCIICOBAHUS XapakTepa (POPMOM3MEHEHHUs 3arOTOBOK B
TEXHOJIOTUSIX 00Pa0OTKU METAJJIOB JABJICHUECM.

[Tnanupyemble pe3ynbTaThl OOYYCHHS — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEU
IPOIECCOB  IUIACTUYECKON  Jedopmainuy, CcrnocoOOB MPOU3BOJACTBA  METAUIONPOAYKIIHH,
OBJIAJICHUEC TCOPETHYCCKUMH OCHOBAMH IPHPOJON MPOYHOCTH, TUITACTUYHOCTH U Pa3pyIICHHUS
METAJIJIOB U CIIJIABOB

OOyuenne mo aucnumuinHe «Teopus 0OpabOTKH METaIOB JAaBJICHUEM» HAIpaBIIeHO Ha
dbopmupoBaHKe Y 00YJarOITUXCS CICTYIONTUX KOMIIETEHITUH:

KO}I M HAUMEHOBaHHE KOMIIETeHIIMH I/IHIII/IKaTOPBI JAOCTHKCHUSA
KOMIICTCHIUU

VYK-1. CnocobGen ocymectBiasate mnouck, | UYK-1.1. Ananusupyer 3anauy, BblIenss ee
KPUTUYECKUI aHallM3 U CUHTe3 UH(OpMaluy, | 6a30Bble COCTABISAIONINE

IPUMEHSATh CUCTEMHBIN MOAXO AJIsl pEIICHUs
NYK-1.2. OcymecTBisieT MOUCK, KPUTHUECKU

OLIEHUBAET, 0000IIaeT, CUCTEMAaTU3UPYET U
pamxupyet uHpopMaluio, TpeOyeMyo AJis
pelIeHUs TOCTABICHHON 3a/1auun

NYK-1.3. PaccmarpuBaer u mpejajaraer

INOCTABJICHHBIX 3ada4

pallnOHAaJIbHBIC BapHUaHThbI peuICHuAd
IMOCTaBJICHHOMN 3aJga4du, HCTIOJIb3YA
CHCTEMHBIH nmoaxond, KpUTUUICCKHU OLCHUBACT
X JOCTOMHCTBA N HCJOCTATKHU

TIK-2 Cnocoben oOecrieunts BbeImoOtHeHME | MIIK-2.1. 3HaeT OCHOBHBIE TEXHOJOTUHU

MIPOU3BOACTBEHHOTO 3a7aHus | MCTALTYPTHICCKOro IpOru3BOACTBA,

NoJpasiesIeHneM npou3BosicTBa | CTATHCTHYECKYIO 00pabOTKy JaHHBIX.

TOPATCKATAHOTO HpOKaTa HBETHBIX METALIOB | T2 2 Vieer YCTaHaBJIUBATh OTKJIOHEHUS

" CIIJIaBOB.
JaHHBIX OT HOPMAJBHOI'0 pacnpeaciCHus,

OOHapy)XMBaTh M HWCKJIOYaTh BBIOPOCHI B




BBI60pKe JaHHBbIX, 000CHOBBIBATH peicHuA

NIIK-2.3. Bnageer npUMEHEHHUEM OCHOB
TEOPUU METATYPTUYECKUX TMPOIECCOB MPH
pelieHun TEXHOJOTHYECKHUX 3agau
METaJLTypruuecKoro Mpou3BOICTBaA.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucummiuHa OTHOCUTCS K YacTH, (opMHpyeMOM YydacTHHKaMH 0O0pa30oBaTeNIbHBIX
otHomeHui 6510ka b1 «/lucuummmael (MOILYIIN)».
«Teopust 06pabOTKM METAUIOB JIaBJICHUEM» B3aMMOCBSI3aHa JIOTHYECKU U COJIepKaTeIbHO-

METOJUYECKH CO CIEAYIOIMMU AUCUUIUITMHAMU U npakTukamu OOIT:

— MAaTeMaTHKa;
—  (¢usuka,

— MCXaHHKa CIUIOMIHBIX CPE.

3. CTpyKTypa U coepkaHue TUCHUILINHBI
OO0r11ast TPYA0EMKOCTb AUCIMIUTHHBI cOCTaBisgeT 3 3aueTHbIX(e) equuuri(p) (108 uacos).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(mo ¢hopmam 0OyueHwHs)

3.1.1.0ynHo-3a04Hast popma 00ydeHus

. Buj yueOHoii padoThl f;g:;qeﬂm Cemectp
1 AyIMTOPHBIC 3AHATHS 36 6
B Tom unce:
1.1 | Jlekuun 18 6
1.2 | CemuHapckue/npakTHYeCcKue 3aHATHS 18 6
1.3 | JIaGopatopHbIe 3aHSATHUS
2 CamocTrosiTeJibHAasi pa6oTa 72 6
IIpoMeskyTOUHasI aTTECTALUSA
3adet/nud.3auer/7K3aMeH DK3aMeH
HToro 108 | 6
3.1.2.3a04nas hopma oOyueHUs
u/n Buj yueOHoit padoThl E;é:::ecmo Cemectp
1 AyIHMTOPHBIC 3AaHATHS 10 7
B ToM uucne:




1.1 | Jlekuun 6 7
1.2 | CemuHapckue/pakTHYECKUE 3aHITHS 4 7
1.3 | JIaGopaTopHbIe 3aHATHUS
2 CamocrosiTeJIbHasi pa6oTa 98 7
IIpomeskyTouHasi arTecTanms
3auet/aud.3auer/IK3aMeH DK3aMeH
Hroro 108 | 7
3.2 TemaTnuyeckuii mIaH M3y4YeHHUs TUCHUTNIHUHBI
(o dhopmam oOyueHus)
3.2.1.0uH0-3a0uHas hopMa oOyueHus
TpyaoeMkocTs, yac
Ayautopnasi pa6ora =
2 o 2
Pa3nesbl/TeMbl 3 R =z & 5
n/n =} g = s =
JAAcuunImHbI < 98 5 2 g g
S |§Z8| 88| 28| 5=
: |EEE| SE|Ec| g8
= |85/ =5 E8| 8%
Paznen 1. OcHoBHbBIE 14 2 6
1 | rexHosornyeckue nmpomeccsl OMJI
1.1 | Tema 1. CriocoOb! npuaaHust MeTawLTy 1 6 3
dbopmbl: TUTHE, 00paboTKa pe3aHueM,
CIIEKaHWe  MOPOIIKOB,  00paboTka
JTABJICHHEM.
1.2 | Tema 2. Kparkas XapakTepHUCTHKa 1 3
MPOIIECCOB 0OPAOOTKH JIaBJICHUEM
Paznen 2. Kpucraaauyeckoe | 20 2 6 12
2 | cTpoeHHe MeTaJLIOB
2.1 | Tema 1.Tumbsl KpUCTANIMYECKUX 1 6
pemeToK
2.2 | Tema 2. AHM30TpONMs CBOMCTB 1 6 6
KPHUCTAJIOB.
3 | Pazgen 3. IMosxyuenue 22 4 18
MOHOKPHCTAJLIIOB
3.1 |[Tema 1. MexanusaMbl aedopMauu 2 6
MOHOKPHCTAJIJIOB.
3.2 |[Tema 2. XomnomHas jaedopmarius 1 6
[OJTUKPHUCTAILIIOB.
3.3 |[Tema 3. ®dazoBble mpeBpalieHUS B 1 6
XO0JIOAHOM COCTOSIHHH.
4 Pa3nen 4. Pacuupennoe 16 4 12
ompenesesue BugoB OMJ -

ropsvasi, TémJjias, XxoJao0oJaHas.




4.1

Tema 1. Bnusaue temoi, ropsueil u
xonogHoir OMJI Ha MeXaHHYECKHE H
[JJACTUYECKUE CBOMCTBA, BEJIMYMHY H

hopmy 3epeH.

4.2

Tema 2. OCHOBHblE MNPUHLUIBI U
pexxumbl  noaydeHuss OMJl  HOBBIX
KOHCTPYKLIMOHHBIX MaTEPHAJIOB.

Pasznea S. Tpenune npu OM/I.

20

12

Tema 1.0mpeneneHue TpeHHs: TpPEeHUE
CKOJIbKCHUS U KaueHus. Buabl TpeHus.

5.2

Tema 2. Ponp TexHOJIOrMYECKOU
cMa3Ku. MeTozbl SKCIIepUMEHTAIbHOIO
orpeneneHust K03 HuIeHTa TpeHus.

Paznen 6. CuioBble mnapamerpsl
npu OM/JIL.

16

12

6.1

Tema 1. Ponb cuiIOBBIX HapaMeTpoB
npu pa3zpabdoTke nporeccoB OM/I.

6.2

Tema 2. Pacder 5HEpProcuiIoOBBIX

napameTpoB nporeccoB OM/I.

Hrtoro

108

18

18

72

3.2.2. 3aounas popma oOydeHHs

n/n

Paznesnbl/TeMbl
JUCHMILINHBI

TpyaoeMkocTsb, yac

Bcero

AynuTopHasi pabora

Jlexnn

Cemunapckue/
[PaKTHYCCKHE

BAHATUA

UlaGoparopHbie
BaHATUA

[IpakTrueckas
[OATrOTOBKA

CaMocrofTe/ILHAA

padora

Pa3nen 1. OcHoBHbBIC
TexHoJaoruyeckue npoueccst OM/I

Tema 1. CriocoObl puAaHus MeTawTy
dbopmbI: TUTHE, 00paboTKa pe3aHueM,
CIIeKaHWe  MOPOIIKOB,  00paboTka
JTABJICHUEM.

1.2

Tema 2. KpaTkas XapakTepHCTHKa
po1eccoB 00pabOTKH JIaBJICHUEM

10

Paznen 2. Kpucraainueckoe
CTPOEHHE METAJIJIOB

2.1

Tema 1. Tumbsl KpHCTATIMYECKUX
PEIIETOK

2.2

Tema 2. CBOWCTB

KpHUCTAJIJIOB.

AHM30TpONIUA

Pasznen 3. IHonyyenne




MOHOKPHCTAJJIOB

3.1 [Tema 1. Mexaausmbl jaedopManuu 1 6
MOHOKPHCTAIIJIOB.

3.2 [Tema 2. Xomnomgnas nedopmarus 10
[MOJINKPUCTAIIIIOB.

3.3 |[Tema 3. ®a3oBbie NpeBpalICHUS B 1 6
XOJIOJHOM COCTOSIHHH.

4 Pasnen 4, Pacumupennoe

ompenejgedue BugoB OMJ -
ropsiuasi, TenJas, XoJ0 Has.

41 [Tema 1. BnusHue Ttemsoi, ropsyel u 10
xonogHorr OMJI Ha MeXaHHYECKHE H
[JJACTUYECKUE CBOMCTBA, BEJIMYMHY H

(bopMy 3epeH.

4.2 |[Tema 2. OCHOBHBIC TIPUHIUIBI | 1 6
pexxuMbl  nonmydyeHuss OMJI  HOBBIX
KOHCTPYKLIMOHHBIX MaTEPHAJIOB.

Paszgea S. Tpenue npu OM/I.

5.1 [Tema 1.Ompenenenue TpeHUs: TPEHHUE 10
CKOJIbKEHUs M KaueHusl. Buapl TpeHus.
52 |[Tema 2. Pomp TEXHOJOTHYECKOU 2 6

cMa3Ku. MeTobl 3KCIIEpUMEHTAIBLHOIO
ornpeaeneHust Ko3PPUIMEHTa TPEHHUSL.

6 Paznen 6. CujioBble mnapameTrpbl
npu OMJIL.
6.1 | Tema 1. Poms cumoBbIx [1apaMeTpOB 1 8

npu pa3paboTke mporeccos OM/I.

6.2 | Tema 2. Pacuer SHEpProCHIOBBIX 10
napaMmeTpos npoueccos OMJIL.

Hroro | 108 6 4 98

3.3  Conepxanue TUCHUNINHBI

Paszgea 1. OcHoBHbBIE TeXHOJO0rHYecKue npoueccbl OM/]

Tema 1. IIpeamer u mocTpoeHue Kypca, €ro OCHOBHBIE Pa3/eibl U CBS3b C APYTUMU
mucruminHaMu. CriocoObl MpUAaHus MeTauly GopMBbL: JIMThE, 00padoTKa pe3aHHeM, CIIeKaHue
MOPOUIKOB, 00pabOTKa AaBICHUEM. Y CJIOBUE MOCTOSHCTBO 00bEMa.

Tema 2. Kparkas xapakTepucThKa TMpoOIeccOB OOpaOOTKM [aBIIEHHEM — KOBKa,
HITaMIIOBKa 00OBbEMHAs!, ITAMIIOBKA JIMCTOBAsA, IPECCOBAaHMUE, BOJOYECHUE, ITPOKATKA MPOJOIbHAS
Y BUHTOBAS.

Pazgen 2. Kpucraninueckoe cTpoeHne MeTANI0OB

Tema 1. Tunbl kpucramindyeckux pemietok. Kybuueckas, o0beMHO- IEHTPUPOBAHHAS,
KyOudeckas rpaHelleHTpUPOBaHHasl, FeKCaroHalbHasl PELIETKH.

Tema 2. AHu30TpoOmHsS CBOWCTB KpHUCTAJUIOB. YCJOBHME TIOCTOSIHCTBA oObeMa U
K03 punreHTs 1epopMaii. AHU30TPOIHS IITACTUYECKUX CBOMCTB JIMCTOBBIX METAJIIOB.




Pa3nen 3. [losiyyeHrne MOHOKPHCTAJLIIOB

Tema 1. Mexanusmsl aedopMaii MOHOKPHCTAJUIOB — CKOJBKEHHE, JBOWMHUKOBAHHE.
Cucremsl ckonpxkeHus. [loHsTHE O TEOPUM TUCITOKALINH.

Tewma 2. Xonognas nedopmanus monukpuctamioB. Mexanusmel aeopmanun. [Torstue
0 TEOPETUYECKON MPOYHOCTH U IUIOTHOCTH. BiIMsSHME XMMUYECKOTO COCTaBa W TEMIEPATYpPHI HA
COIIPOTHUBIIEHUE JlepOpMAaLUU U IJIACTUYHOCTh. BiMsHUE CTENEHH U CKOPOCTH AeOopMaluu Ha
COMPOTHUBIIEHUE AePOopMaIH U MNIACTUYHOCTH. I3MeHeHne CBOMCTB METAJIOB U MOPOIIKOB IIPU
xononHot OM/I. Vnpounenue. Kpusble ynpouneHus. M3mMeHeHue miacTU4HOCTH. M3MeHeHue
dopmbl  3epeH.  OOpazoBaHue  TekcTypbl  nedpopmanuu.  V3MeHeHue  IUIOTHOCTH,
ANEKTPONPOBOJHOCTH, KOPPO3UOHHOM CTOMKOCTH, YIPYTrOCTH, MarHUTHBIX CBOWCTB. TemnoBoit
s dext nedopmariuu.

Tema 3. da3oBbie TmpeBpamieHUsT B XOJOJHOM COCTOSIHUH. M3MeHeHue CBOWCTB
HaKJIEMaHHOTO  MeTajla npu  HarpeBe.  BosBpar  (orawix).  Pekpucramnuzanus.
[IpocTpaHcTBEHHBIE TUAarpaMMbl peKpUcCTauM3anuu. Kputndeckas creneHb JeopManuu.
[TocTpoeHne KpUBOM yIPOUHEHHUS BTOPOIO POJia.

Paznen 4. Pacmpennoe onpenesienue BugoB OM/JI — ropsiuas, Tenias, XoJa10IHas.

Tewma 1. Bnusiaue ropsiueit OM/] Ha MexaHMYECKUE U MIJIaCTUYECKUE CBOMCTBA, BEIMUUHY
u ¢dopmy 3epeH. Xomomuas OMJ] (oOmacti TpUMEHEHUs, MPEUMYIIECTBA M HEIOCTATKH).
Haznauenne u pacuer aeopmairioHHbIX pexxuMoB. CBoiicTBa M KadecTBO u3aenuil. Temmas
OMUL.

Tema 2. OcHOBHBIE NPUHLMIBI U peKUMBI TTorydeHUus: OM/] HOBBIX KOHCTPYKIIMOHHBIX
MaTepuajoB M3 IOPOLIKOBBIX, TI'PaHYJMPOBAHHBIX MaTEpUAJIOB, a TaKXKe CJIOUCTBIX U
KOMIO3UIIMOHHBIX TONy()aOpHKaTOB, COCTOSIIMX M3 METAUIOB C pa3HbIMH  (pU3HKO-
XUMUYeCKHMH cBoWicTBamu. [opsgass OMJl (oOiiacTé TpPUMEHEHHS, TPEUMYINECTBA U
HejocTaTku). TemmepaTypHbli pexkuMm Topsiueli  00paboTku. HasHauenme wu  pacuer
nehopMaImOHHBIX PEKUMOB. PeKUMBI TEpMOMEXaHUUECKOH 00padOTKH.

Pazgen 5. Tpenue npu OM/L

Tema 1. OmpeneneHue TpeHUs: TPEHHUE CKONbXKEHUS W KaueHUs. Bunpl TpeHus
CKOJIBJKEHUS: CyXO€, MOIYCyXO€, MOIYKHIKOCTHOE, KUIAKOCTHOE, TpaHuuHoe. Poib TpeHus B
OM/I: BiusiHUE Ha CXEMY HaAIpPsDKEHHOTO COCTOSIHMSI MU YCHJIME, U3HOC MHCTPYMEHTA, KaueCTBO
MOBEPXHOCTU M3JENHs, YCIOBUE 3axBaTa NpU MpokaTke. I[IpUyuMHBI HEpaBHOMEPHOCTHU
nedopMaluu: HECOOTBETCTBUE (DOPMBI T€a U UHCTPYMEHTA, BHEILIHEE TPEHHE, HEOJHOPOIHOCTh
MEXaHUYECKUX CBOMCTB, aHU30TPOMNUS CBOMCTB KPUCTAIIJIOB.

Tema 2. IlpaBmwiio HaUMEHBIIETO CONPOTUBJIEHHUS M HaMMEHbLIEro mnepumerpa. Poib
TEXHOJIOTUYECKOM cMa3Kku. MeTo/ibl 3KCIIEPUMEHTAIBHOTO OIpeaesieH s Ko UIIMEHTa TPEHUSL.
Jannsle o BenuuumHe Kod(@duuueHTa TpeHus B paznnyHbix ycnoBusx OMJI. Onpenenenue
HaIpsKEHUs TpeHus 1o 3akony Kynona.

Paznen 6. CunoBbie mapamerpsl npu OM/I.

Tema 1. Ponp cunmoBbIX mapameTpoB Impu pa3paboTke mpoueccoB OMJl u
MPOEKTUPOBAHUM  TEXHOJOTMYEecKoro obopynoBaHus. [loHATHe 0 TMOJHOM  YCWIHH,
AJIEMEHTapPHOM JIaBJICHUU B TOUKE HA KOHTAKTE C MHCTPYMEHTOM WJIM HA TPAaHUIIE TUIACTUYECKON
U YIpYyroi 30H; AaBJIEHUE, HANIPSDKEHHE U AepopMaliii B 00beMe Tena.

Tema 2. Merton pemieHus TpPUONMIKEHHBIX YpaBHEHUH paBHOBECHs W ypaBHEHUS
macTuaHOCTH Meton pabot. O6nacTe mpuMeHeHHs MeTojna. [IpenMyiecTBa M HEIOCTATKH.
Bapuanuonnsie mertonsl. MeTton BepxHel oneHkW. Busnorulactmueckue wmeronsl. Pacuer
SHEPTOCUIIOBBIX TapameTpoB mpoieccoB OMJI. CompoTuBiieHHE TIIIACTHYECKON aedopmManuu
npu 00pabOTKE METAIIIOB JIaBJICHHEM.
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3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1.CemuHapcKue/IpaKTHUECKUE 3aHATUS

[IpakTuyeckoe 3ansTue 1. YcaoBue NOCTOSHCTBA 00BEMA
[Ipaktrueckoe 3anstue 2. Pacuer koadduimenToB aedopmannn
[TpakTuyeckoe 3anstue 3. PacueTsl ¢ KOAQPUIMEHTOM TPEHHUS

3.4.2.JJaboparopHble 3aHATHUS

V4eOHBIM IJIAHOM HE npeayCMOTPCHBI

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

VY4eOHbIM MJIJAHOM HE MPEAyCMOTPEHBI

4, YuebHO-MeTOAMYEeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1

[Ipy n3ydeHnn TUCUUILUIMHBI HE IPELYCMOTPEHBI

4.2  OcHoBHasi IuTEpaTypa

. Teopuss 06pabOTKM METANIOB JABJICHUEM [3JEKTPOHHBIA pecypc] : AJIEKTPOH. y4eOH.-
xomruteke muctumuiiael / H.H. 3arupos [u ap.] ; Cub. denepan. yH-T. — KpacHospck:
UIIK CdY, 2008. — on-line. URL.: http:/files.lib.sfu-kras.ru/ebibl/umkd/60/ (nara obpamieHwst

18.10.2014). — Pexxum gocTymna : CBOOOTHBIH.

2.

CBOOOIHLIIA.

1.

4.3  JlonoJHUTe/bHAs JUTEepaTypa

BOMI'TY um. H.D.baymana, 1999. — 420 c.

2.

528 ¢

CenoB JI.. Mexanuka crioniHoit cpensl. B 2-x Tomax.. — M.: Hayka, 1994. —

OCHOBBI ~ TEXHOJIOTHYECKHX TPOIECCOB OOpabOTKH METAUIOB  JIaBJICHHUEM
[2JIEKTPOHHBIN pecypc] : AIEKTPOH. y4eOH.-MeTo1. KoMmIuieke auciuiuinabl / C.Bb. CuaensHUKOB
[u ap.] ; Cub. denmepan. yu-t. — Kpacnospck: HUIIK C®Y, 2008. — on-line. URL:
http://files.lib.sfu- kras.ru/ebibl/umkd/72/ (mata o6pamenus 18.10.2016). — Pexxum moctyma:

CenuBanoB B.B. Mexanuka paspymenus aedopmupyemoro tena. — M.: Uzn-


http://files.lib.sfu-kras.ru/ebibl/umkd/60/
http://files.lib.sfu-kras.ru/ebibl/umkd/72/
http://files.lib.sfu-kras.ru/ebibl/umkd/72/
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DJIeKTPOHHbIE 00pa3oBaTe/bHbIE Pecypchl

1. Teopust 06pabOTKHU METAJIOB JIaBJICHUEM
https://online.mospolytech.ru/course/view.php?id=836

45 JluueH3HOHHOe ¥ CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHOe
odecreueHue
Ne HaumenoBanue | Pazpadorumnk I1O HoctynHocrh Ccblika Ha Equnbnii
(mpaBoo0J1agaTeJib) (IMIeH3HOHHOe, | peecTpP POCCUIICKUX
cB000IHO nporpamm s IBM n
pacnpocrpansiem | B/l (mpu HaM4nm)
oe)
1. Moii Oduc OO0 "HOBBIE JInnen3uonnoe https://reestr.digital.gov.r
OBJIAYHLIE u/reestr/301558/?sphrase
TEXHOJIOTUN" 1d=943375
4.6 CoBpemeHHbIe TPO(deccHOHATbHBIE 0a3bI JAHHBIX U HH(OPMAIIUOHHBIE

CIIPaBOYHBIC CUCTEMBI

OuOJINOTEKHU

HocTynH
Ne HaumenoBanue Ccblka Ha pecypce
oCTh
NudopmanuoHHo-cipaBoYHbIE CHCTEMbI
1. | Mndopmannonnse pecypest Cern http:// www.consultant.ru JlocTyIHO
Koncynbrantllmtoc
JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI
Jlanb https://e.lanbook.com/ JlocTynHa B ceTH
1. Wurepuer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbookshop.ru/ | loctynHa B cetn
2. Wurepuer 6e3
OTpaHUYECHUN
Ipodeccnonanbubie 0a3bl JAHHBIX
1. | basa raHHBIX HAay4HOMN JIIEKTPOHHOM http://www.elibrary.ru HoctynHo



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
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(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
noJinTeMaTuaeckasi peepaTuBHO-
2. | Gubmamorpaduyeckas
MHAyKOMETPHYECKast
(6bubmmomeTpuueckas) 0a3a TaHHBIX

5. MarepuajbHO-TeXHHYECKOE o0eclievyeHne

Aynuropun kadenpel «Mertamnyprusi» aBl204, aBl1205, aB1206, aB1206a ocHaleHbI
HOYTOYKaMH, IPOEKTOPOM, SIKPAHOM, YIEOHBIM MaTEPHAIIOM.

6. MeTozmqecnme PEKOMEHIAIIUN

6.1 Meroanyeckne peKOMeHAAIUM ISl MPenoAaBaTeis M0 OPraHnu3auuu
00y4eHus1

[Ipu opranuzanuu y4yeOHBIX 3aHSITUN (JEKUUH, CEMUHAPOB, NMPAKTUYECKUX 3aHITHUH,
71a00paTOPHBIX, CAMOCTOSITENIbHBIX U BBIIYCKHBIX padOT, a TaK)K€ KYpCOBOI'O IPOEKTUPOBAHMS)
clleZlyeT MCIOJIb30BaTh JIE€MEHTHl MHTEPAKTUBHOTO OOYYEHHUSI Ha BCEX ATamax JUlsl BOBJICUCHMS
CTYAEHTOB B ITpoLeCC MTO3HaHUA. J{J1s1 3TOro 1esnecoodpa3Ho UCOIb30BaTh CIAEYIOIUE (GOPMBIL:

— JIMAJIOroBoe 0OydYeHHE, B X0/Ie KOTOPOTO OCYIIECTBISETCS B3aUMOJICHCTBHUE
NperoJIaBaTess U CTYICHTA;
— MO/JICIIMPOBAHKE, TO €CTh BOCIPOU3BEICHHE B YCIOBHSIX OOYYEHHUS I10
JAHHOM TUCITUITIIMHE TIPOIIECCOB, IPOUCXOISIINX B PEATbHOCTH;
- KOMITBIOTCPU3alHA O6y‘-IeHI/I$I JJISA I/IHTCHCI/I(l)I/IKaIII/II/I u
pacHIMPEHUSIBO3MOKHOCTEH 00pa30BaTEILHOTO MPOIIecca;

— WCIIOJIb30BAHNUE CPEJICTB HAIJIAJHOCTU: CTEHIbl C KOMIUIEKTOM Y4eOHO-
METOAMYECKON JMTEpaTyphl, IUIAKaThl IO TeMaM, HaTypHble OOpa3lbl, MYJbTUMEIUIHbIE
CHCTEMBI, KapTOTEKy Y4eOHBIX BUCOCIIANI0B U BUJCO(DUIBMOB U JP.

6.2 MeToauyeckue yKazaHus 1Jisl 00y4arOLHUXCS 10 OCBOECHHIO
JAUCHUTITHHBI

I[J'ISI MaKCHMaJIbHOM HHAUBUAYATIU3aAlUU OCATCIBbHOCTH CTYACHTA, VY4eOHBIM IIJIaHOM
npeaycMaTpuBacTCsa BpEMs I CaMOCTOSTEIbHOM pa6OTLI.

CpeI[I/I OCHOBHBIX BHJO0B CaMOCTOSATEIbHOU pa60Tr,1 TpaaAuIIMOHHO BBIJCIIAIOT:
TBOPYECKYIO JCATCIBbHOCTH CTYACHTA B ayJUTOPHH, IIPU BHCAYAHUTOPHBIX KOHTAaKTaX C
nmpenoaaBaTrCJiceM Ha KOHCYJIbTaOUAX H )IOMaIHHeﬁ MMOATOTOBKE K JICKOWAM, CCMHUHAPCKUM U


http://webofscience.com/
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MPaKTUYECKUM 3aHATHUSIM, 3a4eTaM M H3K3aMeHaMm, MpEe3eHTAlUsM U JIOKJajaM; HallhCaHUE
pedeparoB, BBINOIHEHHE Ja00PaTOPHBIX U KOHTPOJIBHBIX padoOT; ydacTue B Hay4HOH paboTe u

np.

Llens camMoCTOATENFHON PAaOOTHI CTYIEHTa — OCMBICIIEHHO M CAMOCTOSATENIFHO padoTaTh
CHayajga ¢ Yy4YeOHBIM MaTEepHalIOM, 3aTeM C Hay4yHOH wWH(pOpMaLUel, 3aJI0KHUTh OCHOBBI
CaMOOpTraHU3allMl W CaMOBOCHHTAaHUS C TEM, YTOOBl NPUBUTH YMEHUE B JaJbHEHIIEM
HETPEPHIBHO MOBBIMIATH CBOIO MPO(ECCHOHATBHYIO KBATU(HKAIHIO.

[TnmanupoBaHre BpEMEHU HA CAMOCTOSTENIbHYIO paboTy CTYACHTAM JIydlle OCYIIECTBIATH
Ha BEChb CEMECTp M NpEeAyCMaTpUBaTh pETYISAPHOE IOBTOPEHHE MPOUICHHOTO Y4eOHOTO
MaTepuaia.

HJ’IH Ooinee er'IY6J'I€HH01"O HU3YUCHUSA PCKOMCHAYCTCA UCIIOJIB30BaTh U3JaHUS, YKA3aHHBIC
BCIIMCKC I[OHOJ'IHHTCJ'IBHOﬁ JIATCPATYPBhI.

7. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00yUYeHUsI
JIiss  KOHTPOJISL yCIIEBAEMOCTH W Ka4ecTBAa OCBOCHUS JUCHMIUIMHBI HACTOSIICH

IPOTrpaMMOil PelyCMOTPEHBI CIEIYIOIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMOCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (3a4eT).

7.2 1llkana u KpuTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

dopma NPOMeKYTOYHOM aTTEeCTAMU: IK3aMeEH.

[Ipomexyrounass arrectanus oOydaromuxcsi B (opMe SK3aMeHa MPOBOAUTCSA 10
pe3ysbTaTtaM BBINOJIHEHUSI BCEX BUJOB Y4€OHOU pabOThl, MPEeIyCMOTPEHHBIX YU€OHBIM IJIAHOM
[0 JAaHHOM JIUCUUIUIMHE (MOAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YJbTaThl TEKYIIErO KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe ceMmecTpa. OIllEHKa CTENEeHU JOCTHKEHHsS OO0yJarolUMUCs
IUIAHUPYEMBbIX  pe3yJbTaTOB  OOy4eHUs MO  JUCHMIUIMHE  (MOJYJI0)  HPOBOJIUTCA
npernojiaBaTeseM, BeAYUIMM 3aHATUS MO JMCHUIUIMHE (MOJAYJI0) METOJO0M 3KCIEePTHOM
oueHku. ITo uroram mpoMexyToyHOW aTTeCTallMM MO AUCHUIUIMHE (MOJYIIO) BBICTABISAETCS
OLICHKA «OTIUYHO», «XOPOLIO», «yIOBIECTBOPUTEILHO» WIN «HEYIOBIETBOPUTEILHOY.

O0s13aTeIbHBIMU YCIOBUAMHU IMOATOTOBKH CTYIACHTA K HpOMe)I(YTO‘-IHOI\/'I aTTeCTaluu
SABJIACTCA BBIIIOJIHCHUEC CTYACHTOM BCEX IMMPEAYCMOTPCHHBIX (bOpM TCKYLICTO KOHTPOJIA.

Hlxkana Onucanue
OlICHUBaAHUA
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Bremonnensl Bce BuIbl y4eOHOM paboOThl, MPEeIyCMOTPEHHbIE paboueit
nporpammoil. CTyIeHT JIEeMOHCTPUPYET COOTBETCTBHME 3HAHWM, YMEHUH,
HABBIKOB, MPEIYCMOTPEHHBIX MPU HW3YYEHUU JUCHUIUIMHBI, OIEPUPYET
OTIHYHO NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSMH, HABBIKAMH, IPUMEHSET HX B
CUTYaIlUsX TOBBIIMIEHHOW CIOXHOCTU. [Ipu 3TOM MOTYT OBITH JTOMYIICHBI
HE3HAUYUTEJIbHbIE OIMOKM, HETOUHOCTH, 3aTPYIHECHHS MPH aHATUTHUYECKUX
omepanusix, MEpPeHoce 3HAHUI M YMEHUIl Ha HOBBIE, HECTaHJAPTHHIE
CUTYallUH.

BeimonHensl Bce 00s3aTelbHBIE  YCJIOBHSL IIOAIOTOBKM CTYAEHTAa K
IIPOMEKYTOUYHOM aTTECTAlUH, PEIyCMOTPEHHBIE TPOTrPAMMOM U CLIAIIIINHBL.
Xopoo OOyyaromuiicss J1€MOHCTPUPYET YAaCTUYHOE COOTBETCTBUE CIIEIYIOIIHUX
3HaHUI: OCHOBHBIX crocoboB OMJI, TeopuM HpPOLECCOB, HO JIOIYCKAOTCS
HE3HAUUTENIbHbIE OLIMOKHU, HETOYHOCTHU, 3aTPYIHEHHS MPH aHAIUTUYECKUX

Oo1Icpanusix.

BemonmHeHsl Bce 00s3aTeNbHBIC YCIOBUS TOJATOTOBKH  CTYIACHTA K
MIPOMEKYTOUHOM aTTeCTAalUU, IPETyCMOTPEHHBIE TPOTrPAMMOUN JUCIUIIIINHBL.
OOyyaromuiicss JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE CIICAYIOIIUX
VaoBnerBopu- | 3HAHHI: OCHOBHBIX cnocoboB OM/I, Teopum mporneccoB. JlomyckaroTcs
TEJIbHO 3HAYUTENbHbIE OIIUOKU, MPOSBISIETCS HEAOCTATOYHOCTh 3HAHUM, MO PAy
MoKa3zaTesiei, 00yJaroIMiiCsl UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS TPU
ONEPUPOBAHUM 3HAHUSIMHU MPH UX IIEPEHOCE HA HOBBIE CUTYAIUH.

He BoimonmHeHbl o0O0s3aTelbHBbIE YCIOBUS TOATOTOBKH  CTYJIEHTa K
MIPOMEKYTOUHOM aTTEeCTalUM, MPETyCMOTPEHHBIE TPOTrPAaMMOM TUCHUTIIIUHBI,
NJIN CrtyneHT IEeMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHUN, YMEHHH,

HAaBBIKOB, MPECAYCMOTPCHHBIX IMPU HU3YYCHHU JUCHUIIIMHBI, AJOITYCKAIOTCA
Heynosnerso-

PUTEIBHO

3HAYUTENIbHbIE OIMMOKM, NPOSABISETCS  OTCYTCTBUE 3HAHUN, YMEHUH,
HaBBIKOB M0 psAy IIOKa3areiaed, CTYAEHT WCIBITBIBAET 3HAYUTEIbHBIC
3aTPyHEHMS IIPU ONIEPUPOBAHUM 3HAHMAMU M YMEHUSMU IIPU UX MEPEHOCE
Ha HOBBIC CUTYaLlUH.

7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Texyuuii KOHTPOIb
B mnpouecce oOyueHHMS HCIOJB3YIOTCSI OLIGHOYHBIE CPEACTBA PYOEKHOro KOHTPOJIS

YCII€BAEMOCTHU U ITPOMCKYTOYHBIX aTTeCTaHI/Iﬁ " CIICAYIOIIHUE BUIBI CaMOCTOSTCIbHOU pa6OTBII

- YTCHHUC pCKOMCHﬂyeMOﬁ JINTCPATypPhL npu IMOATOTOBKE K
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JIEKLMOHHBIM,IPAKTUYECKUM U CAMOCTOSITEIbHBIM (KOHTPOJIBHBIM) 3a/1aHUsIM;
—  OJaHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHHUE;

—  pedepatsl, noknaaasl Ha CHK.

[InanupoBaHue BpeMEHU Ha CAMOCTOATEIbHYIO pabOTy CTyJEHTaM JIydIlle OCYIIECTBISTh
HA BECh CEMECTp M TMPeIyCMAaTPUBATh PETYJSIPHOE TOBTOPCHHE TPOMJICHHOTO Y4eOHOTO
MaTepuaia.

Jliia Gonee yriiyOJIeHHOTO U3YY€HHUs PEeKOMEHAYETCsl UCIOJIb30BaTh U3JaHUs, yKa3aHHbIE
B CIIMCKE JIOMTOJTHUTEIBbHON JTUTEPATYPBI.

HJ’ISI pacuinpCHUs 3HAHHHI CICAYET HCIIOJIB30BAaTh TAKXKC CBCACHHUA, IIOJYUCHHBIC W3
I/IHTepHeT-I/ICTO‘{HI/IKOB Ha COOTBCTCTBYIOLIUX CaﬁTaX, d TAKIKC ITPOBOJHUTD ITOMCK B PA3JIMYHBIX
cucreMax, Takux kak Yandex, Rambler, u nons3oBarbcs CIIEIUAIN3UPOBAHHBIMU CaWTaMHU,
TaKUMHA Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu napyrummu,
PECKOMCHAOBAHHBIMU MPEIIOAaBaTCIIEM Ha JICKIIMOHHBIX 3aHATUAX.

7.3.2. IlpomexxyTouHas aTTecTarus
[lepedyeHb KOMIIETEHIIMI C YKa3aHUEM ITAroB UX (OPMUPOBAHUS B MPOIECCEOCBOCHHUS

00pa30BaTesbHOIN POrpaMMBl.
B pesynbrare OCBOCHUS JUCLUTIIINHBI (Mozyns) bopmupyroTCs
CJIEAYIOUINE KOMIIETEHINH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUalOLIUiiCS
KOMIIeTeHIUH JOJIZKEH 00J1a1aTh
[1K-2 CrocoOHOCTBIO 00€CTIeYNTh BBHITTOTHEHUE MPOU3BOJICTBEHHOTO 3a/1aHUs

moapasaACIICHUEM IIPOU3BOJACTBA TOPAYCKATAHOI0 ITpOKaTa IBETHBIX
MCETAJIJIOB U CIIJIaBOB.

YK-1 CriocoOHOCTBIO OCYLIECTBIISITh NMOUCK, KPUTHUYECKUN aHAJIU3 U CHUHTE3
uHpOpMAIMY, TPUMEHSTH CHCTEMHBIM TOAXON Ui  PEIIeHHS

IIOCTABJICHHBIX 3aaa4

B mporuecce ocBoeHusi oOpa3oBaTenbHON NpPOrpaMMbl JTaHHBIE KOMIIETEHIMH, B TOM
YHCIIe UX OT/AEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS TIO3TAITHO B XOJI€ OCBOCHUS 00YJaIOIIUMHUCS
TUCHUIUIMH (MOJyNiel), MpPakTUK B COOTBETCTBUU C YYE€OHBIM IIJJTAHOM M KaJleHAApHBIM
rpaduxom yueGHOro mpoiecca.

KoHTpo/1bHbIEe BONPOCHI VIS POMEKYTOUYHOM aTTecTaluu
1. CrmocoObl mpumanus MeTauty (GOpMBI: JIMThE, OO0pabOTKa pe3aHueM, CIEKaHHE
MOPOUIKOB, 00pabOTKa JAaBICHUEM.


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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2. YcnoBue mocTtosHCTBO obObeMma. Kparkas xapakTtepucTuka mporeccoB o0paboTKu
JIaBJICHUEM — KOBKa, IITaMIIOBKa OOBEMHAsl, IITAMIIOBKA JIMCTOBAs, IPECCOBAHUE, BOJIOYCHHE,
MPOKaTKa MpOJI0JIbHAS U BUHTOBAS.

3. Kpucrammuueckoe CTpoeHHE METaUIoB. THIIBI pemeTok — KyOudeckas, oObeMHO-
LEHTPUPOBaHHAsA, KyOUUuecKas rpaHeIleHTPUPOBAaHHAs, TeKCaroHalbHasl.

4. AHM30TpONHS CBONCTB KPHCTAIOB. Y CJIOBUE MOCTOSIHCTBA 00BbeMa M K03 puiimeHTsI
nedopmaruu.

5. Tlomyyenue MOHOKpHCTAIIOB. MeXaHU3Mbl Je(QOpMalUd MOHOKPUCTAJUIOB —
CKOJIb)KEHUE, IBOMHIUKOBaHHE.

6. XonoaHas aedopMarus IOTUKPUCTAIUIOB. MeXaHU3MBbI 1ehopMaIinu.

7. Yupounenue. Kpusbie ynpounenus. M3menenne miaactuyHoctu. M3mMeHenne Gopmsl
3epeH. OOpa3oBaHue TEKCTYphI Aeopmanui.

8. Pacmupennoe ompenenenue BuaoB OMJ] — ropsiuas, Teruiasi, XononHas. BrusHue
ropsiueit OM/] Ha MexaHMYECKUE U TUTACTHYECKUE CBOMCTBA, BEIMUYUHY U (DOPMY 3EpEH.

9. Xononnas OM/J] (oGmactu mpUMeHeHus, MpeuMyIecTBa U HefocTaTku). HaznaueHue
U pacueT 1epOopMaMOHHBIX PeXUMOB. CBOWCTBA M KAYECTBO M3/ICIHIA.

10.0OcHOBHBIE TPUHIUNBI U pexuMbl HoaydeHuss OMJ] HOBBIX KOHCTPYKLHOHHBIX
MaTepuajoB M3 IOPOILIKOBBIX, TI'PaHYJIMPOBAHHBIX MAaTEpHUAJIOB, a TaKXKE CIOUCTBIX U
KOMIO3UIIMOHHBIX MOMy(HaOpuKaTOB, COCTOSIIMX M3 METaNIOB C pPa3sHbIMU  (U3HUKO-
XUMHUYECKMMU CBOMCTBaMH.

11.Tperne npu OM/I. Onpenenenre TpeHUs: TPEHUE CKOIbXKEHHS U KaUEHUSI.

12.Buapl TpeHHS CKOJBKEHUS: CYyXOe, IMOJIYCyXO€, IOJIY>KMJIKOCTHOE, >KUIKOCTHOE,
rpaHUYHOE.

13.Posib Tpenus B OM/I: BiusHME HA CXEMY HapPSYKEHHOTO COCTOSIHUS U YCUIIUE, U3HOC
MHCTPYMEHTA, KAYECTBO TOBEPXHOCTH U3JIENHNSI, YCIOBUE 3aXBaTa IIPH NPOKATKE.

14.ITpyunHBl HEpaBHOMEPHOCTU JepopMalMi: HECOOTBETCTBHE (OpMBI Tela U
WHCTPYMEHTA, BHEIIHEE TPEHUE, HEOAHOPOJHOCTh MEXAHWYECKMX CBOMCTB, aHU30TPOIMS
CBOMCTB KPHCTAJIJIOB.

15. TlpaBuno HaMMEHBIIErO CONPOTUBIEHUS W HAUMEHBIIEro nepumMerpa. Poib
TEXHOJIOTMYECKOW CMA3KH.

16. Meronbl 3KCIEpUMEHTAILHOTO ompeneneHus koddduimenta tpeHus. JlaHHble 0
BenuunHEe Kod(pduimenta TpeHuss B pa3inuuHbiX ycnoBusx OMJI. OmnpeneneHue HampsiKeHUs
TpeHusl 1o 3akoHy KyioHa.

17. Cunoseie mapametrpbl pu OMJI. Ponb cHIOBBIX TapamMeTpoB INpu pa3padOTKe
nporeccoB OM/I 1 MpOoeKTUPOBAHUH TEXHOJIOTHYECKOT0 000py10BaHUS

18. IloHsiTHE O MOJHOM YCHUJIUH, 3JIEMEHTApPHOM JaBJIEHUU B TOYKE HA KOHTAaKTE C
MHCTPYMEHTOM WJIM Ha TPAHULE IUIACTUYECKOW WM YNPYrod 30H; JaBIEHHUE, HANpPSOHKEHUE U
nedopmaruu B 00beMe Tena.

19. Meton pemeHuss TNpUOMMKEHHBIX ypaBHEHWH paBHOBECHS U YpaBHEHHS
IJIACTUYHOCTHU

20. Meton pabor. OO6macte mnpumeHeHuss Merona. IIpemmyiiectBa M HEIOCTATKH.
Bapuanuonusie MeTo1bl. MeToa BEpXHEN OIIEHKH.

21. Busnomactuueckue MeTobl. Pacuer sHEprocuioBbix napameTpos npoueccoB OMJI.

22. ConpoTHBJIEHUE TUTACTUUECKON ehopmariuu mpu 00paboTKe METAIIIIOB JIaBIICHUEM.



