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1. HCJII/I, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaThbl Oﬁy‘leHI/ISI o AMCIMIIJINHE

Lens — dhopMupoBaHHe KOMIUIEKCA 3HAHWM, YMEHUH M HABBIKOB B 00JacCTH 00pabOTKH
METAJIJIOB JAaBJICHWEM, pPa3BUTUE W YriayOJeHWe 3HAHUN [0 MEXaHUWKE CIUIONIHBIX Cpef
MIPUMEHHUTEIHHO K TECOPUHU M TEXHOJIOTHH 00pa0OTKH METaJNIOB JaBIICHUEM

3amauu:

— H3y4YeHHE OOIMX 3aKOHOMEPHOCTEH NpOTeKaHUs IUTacTUYeCKHX nedopManuii B
TEXHOJIOTHSIX 00pabOTKM METAIIJIOB IaBIICHUEM;

— U3yYeHHE NPUYMH HEpPaBHOMEPHOCTU Aedopmanuu U crnocoOOB NpeAoTBpallleHuUs
neeKTOoB;

— U3y4YCHHE 3aKOHOB MEXaHMKH OOpaOOTKH METAUIOB [aBJIICHHEM, OMPEICISIONINX
HaANPSDKEHHO- 1e(OPMUPOBAHHOE COCTOSIHUE U CHIJIOBBIE XapaKTEPUCTUKHU MPOLIECCOB 00pabOTKU
METAJUIOB JIaBJIICHUEM;

— (opMupoBaHHE HABBIKOB HCCIICIOBAHUS XapakTepa (HOPMOM3MEHEHHUS 3aroTOBOK B
TEXHOJOTHSIX 00pabOTKH METAIIJIOB JTABJICHUEM.

[Inanupyemble pe3yiabTaThl OOYy4Y€HHS — OCBOCHHE OCHOBHBIX 3aKOHOMEpHOCTEH
MPOLIECCOB  IMIacTH4YecKoil nedopmanuu, cnocoOOB MPOU3BOACTBA  METAIOMPOAYKIIUH,
OBJIAJICHUE TEOPETUYECKHMH OCHOBAMH IMPUPOJON MPOYHOCTH, IJIACTUYHOCTU M Pa3pyLICHUS
METAJJIOB U CILIaBOB

OO6yuenne no aucuuiinHe «Teopusi 00pabOTKM METAJIOB JaBIEHHUEM) HAIPaBJICEHO Ha
(dbopMupoBaHUE y 00YYAIOIIUXCS CICAYIOMNUX KOMITETSHITHI:

Koa v HaumeHoBanue KOMIIeTEeHIIMIA NHIuKaTOpbI 10CTHKEHU S
KOMIIETeHIIUH
VK-1. CnocobGen ocymectBiaare mouck, | UYK-1.1. Ananuzupyer 3anady, BblIeNss €€

KPUTUYECKHI aHalTU3 U CHUHTE3 UH(POpMauy, | 0a30BbIEe COCTABISIONINE

MIPUMEHATh CUCTEMHBIN MOAXO/ AJIsl pEeLIeHUs
NVYK-1.2. OcyiiecTBisieT MOUCK, KpUTUUECKU

OLIEHUBAET, 0000IAeT, CUCTEMATH3UPYET U
pamxupyeT nHpopmaIuio, TpedyeMyro s
pemicHus OCTaBJICHHOU 3agaduu

NYK-1.3. PaccmatpuBaer u mOpemjiaraer

IIOCTABJICHHBIX 3aJ1a4

pallnOHAJIBHBIC BapHUaHTbI peaicHuA
IMOCTaBJICHHOU 3aJa4u, HUCIIOJIb3YA
CHCTEMHBII noaxoa, KpuThu4eCKu OLCHUBACT
HUX JOCTOMHCTBA U HCAOCTATKHU

[IK-2 Cnocoben ob6ecneunts BbinojHeHUE | UTTK-2.1. 3HaeT OCHOBHBIE TEXHOJIOIUU

NIPOU3BOACTBEHHOI'O 3ajaHmus | METAILTYPIru4eCKOoro Iporn3BoACTBa,

MoApasIeeHHEM npouspozcTBa | CTATUCTHIECKYTO 00paboTKy TaHHBIX.

ropsiY€KaTaHOro MpoKaTa IBETHBIX METAJJIOB
p p 1 UTIK-2.2. YMeeT ycTaHaBIMBaTh OTKIOHEHUS

U CIIaBOB.
JAHHBIX OT HOPMAJIBHOTO pacIpeaesieHus,

OoOHapy»uBaTh M MCKJIIOYaTh BHIOPOCH B




BBIOOpKE IaHHBIX, OOOCHOBBIBATH PEILICHHS

UIIK-2.3. Biageer mNpUMEHEHUEM OCHOB
TEOPUH METAJLTYPTrUYeCKUX IPOLIECCOB IpHU
percHuN TEXHOJIOTHYECKHX 3a1a4
METaJUTypruuecKoro mpou3BOJICTBA.

2. MecTo THCUMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuuninuHa OTHOCUTCS K 4YacTH, (OpPMHUPYEeMOil ydacTHHKaMu OOpa30BaTeIbHBIX
oTHoIIeHu# 65oka b1 «ucuurimmHb! (MOTYITN)».

«TGOpI/Iﬂ O6pa6OTKI/I MCTaJIJIOB AABJICHUEM)» B3aMMOCBA3aHa JIOTHYCCKHU U COACPKATCIBbHO-
MCTOAUYECCKHU CO CICAYIOIUMU JUCHUITIIMHAMU W ITPAaKTUKaMHU OOII:

— MAaTeMaTHKa;
— (Qusuka;

— MCXaHHKa CIIOIIHBIX CPCU.

3. CTpyKTypa U cofepKaHue TUCHUIIMHBI
OO61mas TpyA0eMKOCTh AUCHHUIUTHHBI COCTaBisAeT 3 3aueTHbIX(e) enuHutl(pl) (108 yacos).

3.1 Buabl yueOHO#H padoThl U TPYA0EMKOCTH
(o popmam 0OydeHus)

3.1.1.04H0-3a04Hast popma 00yUeHUs

u/n e Bua yueoHoii padoThI fﬁg)lzqeﬂno Cemectp
1 AyIMTOpHBbIC 3AHATHS 36 6
B ToMm umce:
1.1 | Jlexuuu 18 6
1.2 | CemuHapcKue/MpakKTHUECKUE 3aHITH 18 6
1.3 | JJabopaTopHbl€e 3aHATHUS
2 CamocrositeibHas padoTa 72 6
3 IIpomeskyToUHast aTTecTALMS
3auet/aud.3auer/FK3aMeH DK3aMeH
Hroro 108 | 6
3.1.2.3ao4Has ¢popma 0OyueHus
u/n e Buna yueOHoii padoThI fﬁg:feﬂm Cemectp
1 AYJAUTOPHBbIE 3AHATHS 10 7




B ToM umucie:

1.1

Jlexmun

1.2

CeMHHapCKUe/MPaKTHYECKUE 3aHSTHUS

1.3

JlaGopaTopHble 3aHSATHSI

CamocTrosiTeJIbHAS pa60Ta

98

3 HpOMe?KyTO‘{Haﬂ arrecCranus

3auvet/nud.3a4ueT/7K3aMeH

DK3aMeH

Hroro

108

| 7

3.2 Temaruyeckuii VIaH U3YyYeHUS TUCIATIINHbBI

(o dpopmam oOyueHus)

3.2.1.04H0-3204Has hopMa 00yUeHUs

n/n

TpyroemMKoCTb, 4ac

Pa3znenbl/TemMbl
JucuunianHbl

Bcero

AyautopHas padora

JlaGopaTopHbie
[IpakTueckas
MOJITOTOBKA

CemunHapckue/
3aHATHUS

3aHATUA

CamocrosiTeJbHAsA

padora

1| Paznen 1. OcHoOBHBIE 14
TeXHoJIOTH4Yeckne npoueccbi OMJI

N JTekuun

o [MPaKTUYCCKUC

=)

Tema 1. CiocoObl pUIaHus METAILTy
dbopmbl: TUTHE, 00pabOTKa pe3aHueM,
CIIEKaHWE  MOPOIIKOB,  00paboTka
JTABJICHUEM.

[a—

(o)}

Tema 2. Kparkas XapakTepucTHKa
MIPOIIECCOB 0OPAOOTKH JTaBICHUEM

2 Paznen 2. Kpucramnnuueckoe | 20
CTPOEHHE METAJLIOB

12

Tema 1.Tumbl  KpHUCTAININYECKUX
pEIIETOK

Tema 2. AHuU30TpOnMs  CBOICTB
KPHUCTAJLJIOB.

Pasznen 3. IHonyyenne | 22
MOHOKPHCTAJJIOB

18

3.1

Tema 1. Mexanusmbl nedopmanuu
MOHOKPHUCTAJIJIOB.

3.2

Tema 2. Xomomnas nedopmanus
[MOJINKPUCTAIIIIOB.

3.3

Tema 3. ®azoBbie mpeBpalllcHUs B
XO0JIOJTHOM COCTOSIHUHU.

Pa3znen 4. Pacmiupennoe 16

12




ompenesedue BuagoB OMJ -
ropsiuasi, TenJjasi, XoJI0AHasl.

4.1

Tema 1. Bnusnue temsoi, ropsye u
xonogHor OMJI Ha MexaHHYECKHE
[JJACTUYECKUE CBOMCTBA, BEIWYHMHY U

hopmy 3epeH.

=

4.2

Tema 2. OcCHOBHblE NPUHIUIBI U
pexumbl  nonydeHuss OMJ] HOBBIX
KOHCTPYKLIHMOHHBIX MAaTEpUAJIOB.

Pa3nea S. Tpenne npu OM/JIL.

20

12

Tema 1.0mpenenenue TpeHUs: TpeHUe
CKOJIbKEHUSI U KadyeHus.  Bugsl
TPEHUSL.

52

Tema 2. Poib  TEXHOJIOTHYECKOU
CMa3Ku. MeTo/ibl 3KCIIEPUMEHTAIILHOTO
onpenenaeHus: KodhpuimenTa TpeHus.

Paznen 6. CuioBble mnapamerpsl
npu OM/L.

16

12

6.1

Tema 1. Ponp cunoBbIX mapaMeTpoB
npu pazpabdotke mporiecco OMJI.

6.2

Tema 2. Pacuer 5HEprocuioBbIX

napameTpoB nponeccos OM/I.

Hrtoro

108

18

18

72

3.2.2. Baounas dopma oOydeHus

n/n

Pa3genanl/TeMbl
TACHHUILTHHBI

TpyroeMKocTb, Yac

Bcero

AyautopHas pabora

Jlexnuu

JlaGoparopHbie
[IpakTueckas
MOITOTOBKA

CemuHapcKue/
3aHATHS

MMPaKTUYCCKUC
BAHATHUS

CamocTosiTeJbHAsA

padora

1 Pa3nen 1. OcHOBHBIE

TeXHoJIorTn4Yeckne npoueccbi OMJI

Tema 1. CiocoObl IpuAaHUS METALTY
dopMbI: TUTHE, 00pabOTKa pe3aHueM,
CIIEKaHUWE  MOPOIIKOB,  00paboTka
JTABJICHHEM.

Tema 2. Kparkasg xapakTepucTuKa
IIPOIIECCOB 0OPAOOTKH JIaBJICHUEM

10

Pa3zpen 2. Kpucrauinyeckoe
CTPOEHNE METAJLIIOB

Tema  1.Tumbl  KpUCTAIIIMYECKUX

peLIeTOK




2.2

Tema 2. AHuU30TpOnMs  CBOICTB
KPHUCTAJLJIOB.

Pazngen 3. onyuyenue
MOHOKPHCTAJLJIOB

3.1

Tema 1. Mexanusmbl Jedopmanuu
MOHOKPHCTAJLIOB.

3.2

Tema 2. Xomomuas aedopManus
TIOJTMKPUCTAIUIOB.

10

33

Tema 3. ®azoBble npeBpalieHUs B
XOJIOJHOM COCTOSIHUU.

Paznen 4. Pacmiupennoe
ompenesedue BuaoB OMJ -
ropsiuasi, TenJjas, XoJoHas.

4.1

Tema 1. Bnusgnue tensoi, ropsyenl u
xonogHorr OMJI Ha MexaHUYECKHE
[JIACTUYECKUE CBOWCTBA, BEJIMYHMHY H

hopmy 3epeH.

=

10

4.2

Tema 2. OCHOBHblE NpPUHUMUIBI U
pexxumbl  nonydeHuss OMJl  HOBBIX
KOHCTPYKLMOHHBIX MaTEPHAJIOB.

Paznen 5. Tpenune npu OM/I.

Tema 1.0mpeneneHue TpeHUA: TPEHUE
CKOJBXKEHUS M KayeHus.  Bumsl
TPEHUS.

10

52

Tema 2. Ponp  TeXHOJIOrMUECKOU
cMa3Ku. MeTozbl SKCIIEpUMEHTAIBLHOTO
orpeneneHus K03 (HUIeHTa TPEHHUS.

Pazgen 6. CuinoBbie mnapamerpsl

npu OM/JIL.

6.1

Tema 1. Ponp cunoBbIX mapaMeTpoB
pu pazpadotke mporecco OMJI.

6.2

Tema 2. Pacuer SHEProcUIOBBIX

napameTpoB npoieccoB OMJI.

10

Hrtoro

108

98

IOPOIIKOB, 06pa60TKa JaBIICHUEM. Y CIIOBHE ITIOCTOSHCTBO o0BeMa.

3.3 Conep:kanue JTUCUMILIMHBI

Pasnen 1. OcHoBHBIE TeXHOJIOTHYecKHe npoueccbl OM /I

Tema 1. Ilpeamer u mocTpoeHUe Kypca, €r0 OCHOBHBIE pa3lielbl U CBSI3b C JPYTUMU
mucuumauHamMu. CrnocoObl MpHUIaHus MeTaTy (QOpMbL: JTUThe, 00paboTKa pe3aHueM, CIeKaHue

Tema 2. Kparkas xapakTepucTHKa TPOILECCOB OOpabOTKH JaBlIEHHEM — KOBKa,
[ITaMIIOBKa 00BEMHas!, ITAMIIOBKA JICTOBAsI, IPECCOBAHKE, BOJIOUEHUE, MTPOKATKA MPOOJIbHAS
1 BUHTOBAs.




Pa3nea 2. Kpucraiimyeckoe cTpoeHre MeTaLI0B

Tema 1. Tumnbl kpucrtamindyeckux pemierok. Kyouueckas, o0beMHO- IIEHTpPUPOBaHHa,
KyOudeckas rpaHelleHTPUPOBaHHasl, FTeKCaroHalbHasl PELIETKH.

Tema 2. AHM30TpONHUS CBOWCTB KpHCTaNIOB. YCJIOBHE TIOCTOSHCTBA oO0beMa U
K03 unmeHTs nepopmaii. AHU30TPOIHUS TUIACTHYECKUX CBOMCTB JIMCTOBBIX METAJIOB.

Paspnen 3. IlonyyeHne MOHOKPHCTAJLIOB

Tema 1. Mexanu3msl aedopMalii MOHOKPUCTAJIOB — CKOJIbKEHHE, JBOWHUKOBAHUE.
Cucremsl ckonpxkeHus. [ToHsTHE O TEOpPUM THCTOKALINN.

Tema 2. Xonoanas nedopmarius NOIMKpUCTAIOB. Mexanusmel negopmanuu. [lonsrue
0 TEOPETHUYECKON MPOYHOCTH U IJIOTHOCTH. BiIMsIHME XMMHUYECKOTO COCTaBa W TEMIIEpaTypbl Ha
COIIPOTHBIICHHE Je(OpPMALMU U TUIACTHYHOCTh. BinsiHUE cTeneHn M cKopocTH Aedopmaruu Ha
COIIPOTHUBIICHHUE epopMaluy U MIaCTUYHOCTh. VI3MeHeHrne CBOWCTB METAJJIOB U MOPOIIKOB MPU
xonogHot OM/I. Ynpounenue. Kpusele ynpounenus. M3meHenue miuactuuHocTd. M3mMeHeHne
dbopmbl  3epeH.  OOpazoBanume  TEeKCTypel  Aedopmanuu.  V3MeHEHHE  TUJIOTHOCTH,
3JIEKTPOIIPOBOJAHOCTH, KOPPO3UOHHOM CTOMKOCTHU, YNPYTOCTH, MATHUTHBIX CBOWCTB. TeruioBou
addext gedopmarium.

Tema 3. @®a3oBple MNpeBpalleHUs B XOJOJHOM COCTOSIHUM. VI3MeHEHHE CBOMCTB
HakJeMaHHOrO  MeTayla  npu  HarpeBe.  Bospar  (orabix).  Pexkpucramnmmzanus.
[IpocTpaHcTBEHHBIE aUAarpaMMbl peKpUcTaTu3anuu. KpuTuueckas creneHb aedopMaliyu.
[TocTpoeHne KpuBOM YIIPOUYHEHHsI BTOPOTO pOJA.

Pa3nes 4. Paciuupennoe onpenesnenune Bu1oB OM/I — ropsiasi, Tenasi, XoJI0AHasA.

Tema 1. Bnusiaue ropsiueii OM/] Ha MeXaHMYECKHE U TUTAaCTUYECKUE CBOWMCTBA, BEJIMUUHY
u Qopmy 3epeH. XomomHas OMJ[ (obrmacTv HpUMEHEHHUs, NMPEUMYILECTBA W HEJOCTATKH).
Hasnauenune u pacuer aeopmaioHHBIX pexuMoB. CBoiicTBa M KauecTBO u3zaenuil. Termas
OMUI.

Tema 2. OCHOBHBIE NPUHIMIBI U peXUMBI TTosTydeHrs: OM/] HOBBIX KOHCTPYKIIMOHHBIX
MaTEpUajoB M3 TOPOLIKOBBIX, TI'PAaHYJMPOBAHHBIX MAaTEPHAJIOB, a TaKXKE CIOUCTBIX U
KOMITO3HWIIMOHHBIX ~ TOMy(GaOpUKAaTOB, COCTOSIIIIUX W3 METAUIOB C Pa3HBIMH  (PU3HUKO-
XUMUYeCKUMHU cBoiicTBamu. [lopsuas OMJl (oOnacté npUMEHEHHUs, NpeuMyllecTBa U
HejocTaTku). TemmepaTypHbli pexum Topsiuelt  0o0paboTku. Hasnauenume wu  pacuer
ne(GOopMaMOHHBIX PEKUMOB. PexXMMbI TepMOMEXaHUYECKOH 00pabOTKH.

Paznea S. Tpenne npu OM/I.

Tema 1. OmnpeneneHue TpeHUs: TPEHUE CKOJIBXEHHMA W KadyeHusd. Buasl TpeHus
CKOJIBXKEHHS: CyX0e€, IMOIyCyX0e, MOIYKUIAKOCTHOE, KUIKOCTHOE, TpaHn4YHOe. Poilb TpeHus B
OM/I: BnusiHME HAa CXEMY HANPSYKEHHOTO COCTOSHUS U YCHUIIME, U3HOC MHCTPYMEHTA, KaueCTBO
MMOBEPXHOCTU M3JENIHs, YCIOBHME 3axBaTa IIpu IpokaTke. [IpHumHBI HEpPaBHOMEPHOCTH
nedopmarui: HeCOOTBETCTBUE (POPMBI Tela M UHCTPYMEHTA, BHEIIHEe TPEHUE, HEOAHOPOIHOCTh
MEXaHUYECKHUX CBOMCTB, aHU30TPOIHS CBOMCTB KPHUCTAJUIOB.

Tema 2. [lpaBuio HaMMEHBIIETO CONPOTHBIEHHUS M HAMMEHBLIETO nepumMerpa. Poib
TEXHOJIOTMYECKON cMa3Kh. MeTOo/Ibl SKCTIEPUMEHTATILHOTO OMpeieieHus Kod(hpUuinenTa TpeHus.
JlanHbple O BenuuMHE Kod(duuueHTa TpeHus B paziuyHbix ycinoBusix OMJl. Onpenenenue
HaIpsDKEHUs TpeHUs 1o 3akoHy KyioHa.

Pa3nes 6. CuiioBbie mapamerpsl npu OM/L

Tema 1. Ponp cunoBeix mapameTpoB mpu pazpaboTtke mporeccoB OMJl wu
NPOCKTHUPOBAHUU  TEXHOJOTMYECKoro obopynoBaHusa. [loHsATHE O TOJIHOM  YCHJIHH,
3JIEMEHTApPHOM JIaBJICHHH B TOUKE HAa KOHTAKTE€ C MHCTPYMEHTOM WJIM Ha TPAHULE IUIACTUYECKON
U YIPYTOi 30H; 1aBJeHUE, HaIpsDKEHUE U 1eopMaliiy B o0beMe Tena.
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Tema 2. Meron pemieHdss NPUOTMKEHHBIX YpaBHEHUH paBHOBECHUS U YpaBHEHUS
macTHaHOCTH Meton pabot. O6nacTe mpuMeHeHus Metoaa. [IpenMyIecTBa M HETOCTATKH.
Bapuaunonnsie Meroabl. Merox BepxHei oleHku. Busumomuiactuueckue wmeronabl. Pacuer
SHEPTOCHIIOBBIX TapameTpoB mpoieccoB OM/JI. CompoTuBiieHre TIacTHYECKO nedopmarnuu
pu 00pabOTKe METAILJIOB IaBIICHUEM.

3.4 TemaTuKka CEeMMHAPCKHUX/MPAKTHYECKHUX H JTA00PATOPHBIX 3aHATHI

3.4.1.CeMuHapcKkue/mpakTHIECKUE 3aHATHS

[IpakTuueckoe 3anarue 1. YcinoBue nocrostHCcTBa 00bEMa
[Tpaktuyeckoe 3anstue 2. Pacuer koapduuneHToB aedopmaruu
[IpakTuyeckoe 3ansTre 3. PacueTsl ¢ KOAQPHUIUEHTOM TPEHHS

3.4.2.JJabopaTopHbIE 3aHITHS

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

3.5 TeMmaTuka KypCcOBBbIX IPOCKTOB (KYpPCOBBIX padoT)

Y4eOHBIM IIIaHOM HE MIPEyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOE 1 MH(POPMALIMOHHOE 00ecIieYeHune
4.1 HopmatuBHblie 10KyMeHTHI 1 I'OCThI

[Ipy n3y4eHnn AUCHUILUIMHBL HE IIPELYCMOTPEHBI

4.2  OcHoBHasg JuTeparypa

1. Teopust 06paGOTKM METAILIOB JABICHUEM [DJIEKTPOHHBIN pecypc] : DIEKTPOH. ydeOH.-
Meto. komruiekc muctumiuabl / H.H. 3arupoB [u np.] ; Cub. denepan. yH-T. — KpacHosipck:
UIIK CDVY, 2008. — on-line. URL: http:/files.lib.sfu-kras.ru/ebibl/umkd/60/ (nata obpamieHus
18.10.2014). — Pexxum goctyna : CBOOOTHBIM.

2. OCHOBBI TEXHOJIOTHYECKUX TPOIECCOB O0OpadOTKH METAUIOB JaBJICHUEM
[P1eKTpOHHBIN pecypc] : IAEKTPOH. yueOH.-MeTo . KoMmruieke auciutuinael / C.b. CuaenbHIKOB
[u mp.] ; Cub. denepan. yn-T. — Kpacnospck: UIIK COY, 2008. — on-line. URL:
http://files.lib.sfu- kras.ru/ebibl/umkd/72/ (nata oGpamenust 18.10.2016). — Pexum mocrtyna:
CBOOO/THBIM.
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4.3 JlomoJHUTeJbHAS JUTEPATYPaA
1. CenuBanoB B.B. Mexanuka paspymenust aedpopmupyemoro tena. — M.: Uzn-
Bo MI'TY um. H.D.baymana, 1999. — 420 c.
2. CenoB JI.U. Mexanuka cruiomiHoi cpeasl. B 2-x Ttomax.. — M.: Hayka, 1994. —
528 ¢
4.4 DJexkTpoHHbIe 00pa3oBaTebHbIE PeCypChl

1. Teopust 00pabOTKH METAIUIOB JaBJICHUEM
https://online.mospolytech.ru/course/view.php?1d=836

4.5 JluueH3WOHHOEe MW CBOOOJHO PpacnpocTpaHsieMoe TMPOrPpaMMHOeE
odecreyeHue
Ne HaumenoBanue | Pazpadorumnk I1O JocTynHocTh Ccbuika Ha Equnblii
(mpaBoo06J1agaTesib) (MIMEeH3HOHHOEe, | peecTp POCCHMCKHX
CBO0OOIHO nporpamMm st IBM n
pacnpocrpansiem | B[ (npu HaMunm)
oe)
1. Moit Oduc OO0 "HOBBIE JInnen3snoHHoe https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT'MN" reestr/301558/?
sphrase 1d=943375
4.6 CoBpemeHnble npodeccnoHaIbHbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPAaBOYHbIE CHCTEMbI
HoctynH
Ne HaumenoBanue Ccbuika Ha pecypce
0CTh
NudpopManmoHHO-CIIPABOYHBIE CUCTEMbI
|, | Andopmarponnbie pecypert Cetn http:// www.consultant.ru HoctymHo
Koncynprantlnroc
JIEKTPOHHO-0UOJIMOTEYHbIE CUCTEMBI
1. Jlann https://e.lanbook.com/ JlocTymHa B ceTn



http://www.consultant.ru/
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
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WNuTepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | JlocrynHa B cetn
2. WNuTepuer 6e3
OTpaHUYCHUI
IIpodeccnonanbubie 6a3bl JAHHBIX
baza naHHBIX HAyYHOH JIEKTPOHHOM http://www.elibrary.ru JocrynHo
1. | 6ubmmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JoctymHo
noJIuTeMaTuyecKas pedepaTuBHO-
2. | Gubnmorpaduyeckas
MHAYKOMETPHYECKAS
(bubmomerpurueckasi) 6a3a TaHHBIX

5. MarepuajbHO-TeXHH4YECKOe o0ecriedyeHue

Aymutopun kadenapsl «Metammyprus» aBl1204, aB1205, aB1206, aB1206a ocHaieHbI
HOYTOYKaMH, MPOEKTOPOM, SKPAaHOM, YUEOHBIM MaTEPUATIOM.

6. MeToanveckue peKOMeHIAlNH

6.1 MeToanueckue peKoOMeHIAIUM IJIA PENoAaBaTesl M0 OPraHu3auuu
o0yueHus

[Ipu opranmzanuu ydeOHBIX 3aHATUNA (JIEKIUH, CEMHHApPOB, MPAKTHYECKUX 3aHSATHUH,
1ab0PaTOPHBIX, CAMOCTOSTENLHBIX U BBIMYCKHBIX padoT, a TaKKe KYpCOBOTO MPOEKTUPOBAHMUSA)
CJIeIyeT UCIOJIB30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYUYEHHS] Ha BCEX JTarax JJjisl BOBJICUCHHS
CTYZEHTOB B IIpoliecc Mo3HaHus. J[ist 3Toro 1enecoo0pa3Ho UCIONIb30BaTh CAeIyIOIue GOPMBI:

- JAUaJI0roBoC 06y‘ICHI/Ie, B X0A€ KOTOPOT'0 OCYIIECCTBJIACTCA BSaHMOHeﬁCTBHC
npenoaaBaTeyid U CTYACHTA,
- MOZACIIMPOBAHUEC, TO €CTh BOCHPOU3IBCACHHUEC B YCIOBHUAX O6y‘~IeHI/I$I Io
JaHHOW JUCIIUILINHE IMPOoLICCCOB, MPOUCXOAAININX B PCAJIbHOCTH,
- KOMITIBIOTCPU3aluAd 06yquI/I$I JJIA I/IHTGHCI/I(I)I/IKaL[I/II/I u
paciupCHUA BO3MOXKHOCTE 06p2130BaTeJ'H:>HOFO rnpomnecca,

— WCIONIb30BaHUE CPEJICTB HATMSATHOCTU: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOANYECKON JHUTEepaTyphbl, IUIAaKaThl 1O TEeMaM, HaTypHbIe OO0pa3Iibl, MYJbTUMEIUWHbBIE
CUCTEMBI, KapTOTEKy Y4eOHBIX BUACOCIANI0B U BUI€O(PUIBMOB U JP.


http://webofscience.com/
http://www.elibrary.ru/
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6.2 MerToauueckne yKazaHus 1Js 00y4al0UIUXCS 10 OCBOCHUIO
JUCIHHIIIMHBI

Jnst MakCUMaIbHOM WHAMBUIYAIU3AIUU JIEATEILHOCTH CTYACHTa, YUYEeOHBIM ILJIAHOM
MpelycCMaTpUBaeTCs BpeMsl [IIsl CAMOCTOATEIbHON PadOoTHI.

CpC}II/I OCHOBHBIX BHUIOB CaMOCTOSITEIILHOU pa6OTI)I TPpaaAUIIUOHHO BBIACIAIOT:
TBOPYECKYIO JCATEIBHOCTh CTYJCHTa B ayJUTOPUH, IPH BHEAYIAUTOPHBIX KOHTAKTaX C
npenoaaBaTcJiIcM Ha KOHCYJIbTallUAX W )IOMaIHHefl IOATOTOBKE K JICKOUAM, CECMHUHAPCKUM H
NPAaKTUYECKUM 3aHSATHSM, 3a4eTaM M 3K3aMCHaM, MPE3CHTAlUsIM M JOKJIaJaM; HalluCaHWe
pedepaToB, BHITIOJHEHHE JTAOOPATOPHBIX M KOHTPOJBHBIX pa0oT; ydyacTHE B HAy4YHOW padboTe H

mp.
Ilenb camocTOATENBHOM pabOThl CTYJEHTa — OCMBICIEHHO U CaMOCTOSATENIBHO paboTaTh
CHayajla ¢ Yy4yeOHbIM MaTepuajoM, 3aTeM C HayyHOH HHQOpMauueil, 3aJ0KUTh OCHOBBI

caMoopranm3aigvui MW CaMOBOCIIMTaHHUA C TCEM, YTOOBI INpUBHUTL YMCHHC B z[aaneﬁmeM
HCMPCPBIBHO IMOBBIIIIATH CBOIO HpO(I)eCCI/IOHaHBHyIO KBaHI/I(I)I/IKaI_II/IIO.

[TnanupoBaHue BpEMEHU HA CaMOCTOSITENIbHYIO pabOTy CTYJEHTaM JIy4llle OCYIECTBIATh
Ha BEChb CEMECTp W NpedyCcMaTpUBaTh pEryJIIpHOE IIOBTOPEHHE IPOHAEHHOr0 Y4eOHOro
Marepuana.

st Gonee yriryOiIeHHOTO M3YUYEHUsI pEKOMEHAYETCS MCIOJIb30BaTh U3AAHUS, yKa3aHHbIE
B CIIUCKE JOTOJHUTEIbHON JTUTEPATYPBHI.

7. DoH/ OLICHOYHBIX CPeICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHMS Pe3yJbTATOB 00y4eHus!
JUisi KOHTPOJIS YCIIEBAEMOCTH M KayecTBa OCBOCHHS JMUCLUIUIMHBI HACTOSIIECH

IPOTrpaMMOil NpeyCMOTPEHBI CIEAYIOINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYLMHA KOHTPOJIb);
- IPOMEXXYTOYHAs aTTecTalus (3a4er).

7.2 IIkana u KpUTEPUH OLIEHNBAHUSA Pe3yJIbTATOB 00yYeHUSA

dopma NPOMeKYTOUHON ATTECTANMH: IK3aMEH.

[IpomexyTounas arrectanus oOydaromuxcss B (opMe 3K3aMeHa IPOBOAUTCA IO
pe3yJibTaTaM BBINIOJIHEHUS BCEX BUAOB yueOHOU paboThl, MPEAyCMOTPEHHBIX YUYEOHBIM IJIAHOM
M0 JTAHHOM MUCUHUIINHE (MOJIYJII0), TIPH 3TOM YYHUTHIBAIOTCS PE3yJbTaThl TEKYIIEro KOHTPOJIS
ycreBaeMoCTH B TeueHHe cemecTtpa. OIleHKa CTeNeHH JOCTHXKEHHS O0O0yYaroIluMUCs
IUTAHUPYEMBIX ~ pe3ylbTaTOB  OOy4YeHHs [0  JUCUHUIUIMHE  (MOJYJIO)  MPOBOJIUTCS
mpernoAaBaTeneM, BEAYUIUM 3aHATHUS MO JUCHUIUIMHE (MOAYNII0) METOAOM JKCIEPTHOM
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ouenku. [Io uroram HpOMe)Ky'TOLIHOI\/'I arreCTalluu 1o JUCIHMIIIIMHE (MOI[yJ'IIO) BBICTABJIACTCA
OLICHKA «OTJIIMYHO», «XOPOLIO», «YAOBJICTBOPUTCIILHO» HUJIN «HCYAOBJICTBOPUTCIIBHOY.

OO0s3aTeILHBIMH YCJIOBUSAMU TIOATOTOBKHM CTYICHTA K HpOMG)KyTO‘-IHOﬁ arreCcrTainunu
SABJISICTCA BBIIIOJTHEHHUE CTYACHTOM BCEX MMPEAYCMOTPCHHBIX q)OpM TEKYIIETO KOHTPOJIA.

HIkaJnaa Onucanue
OLICHUBAHUSA

BeimonHensl Bce BHABI yueOHOH paboThl, NpeayCMOTpEeHHbIe paboueit
nporpaMMoil. CTyA€HT AEMOHCTPUPYET COOTBETCTBHE 3HAHMH, YMEHUH,
HaBBIKOB, IPEAYCMOTPEHHBIX IPU HU3YYEHUU AUCLMILUIMHBI, OIEPUPYET
OTIHYHO npuoOpEeTEHHBIMI 3HAHMAMH, YMEHHUSIMM, HaBBIKAMHU, IPUMEHSET HUX B
CUTyallUAX MOBBIIIEHHONW CIOXHOCTH. IIpm 3TOM MOryT OBITH JOMYIIEHBI
HEe3HAUUTENbHbIE OIMMOKHU, HETOYHOCTH, 3aTPyIHEHHUS NPH aHATUTHYECKUX
ornepanusax, IEPEHOCE 3HaHWMM M yMEHMM Ha HOBBIE, HECTaHIApTHBIE
CUTYyalluH.

BreimonHeHnsl Bce  oOs3aTenbHBIE YCIOBHS MOATOTOBKHM CTYJIEHTa K
MIPOMEKYTOUHOU aTTECTallNH, MPENYCMOTPEHHBIE MPOTrPaMMOit
Xoporo muctuIuuHel.  OOydalomuicss JEMOHCTPHPYET YaCTUYHOE COOTBETCTBUE
CIIeIYIOIINX 3HAHWH: OCHOBHBIX crioco0oB OMJI, Teopuu MmpoIieccoB, HO
JOMYCKAIOTCS HE3HAYUTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYTHEHHS TpU

AHAIINTUYCCKUX OIICpaluiax.

BrimonHensl  Bce O6$ISaTeJIBHBIC yCJI0BUA  IMOATIOTOBKHM CTyACHTA K
IIPOMEKYTOUHON aTTecTaluy, NIPEeNYyCMOTPEHHBIE IIpOrpamMmmoit
TUCHUTUTMHBL.  OOydaromuiicss JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE
VoBiaeTBOpu- | CACAYIOMIMX 3HAHUH: OCHOBHBIX cnocoboB OM/JI, Teopuu mpoIEeCcCoB.

TCIBHO I[OHYCKaIOTCH 3HAYUTCJIBbHBIC 0HII/I6KI/I, MMPOABIACTCA HEAOCTATOYHOCTH
3HAHHM, IO PALY IMOKa3aTenei, 00yJaromnics UCIBITHIBACT 3HAYUTEIbLHbIE
3aTPYAHCHUA IIPU OICPUPOBAHUHN 3HAHUAMHU IIPU HUX IICPEHOCC HAa HOBBIC
CUTYyalluH.

He BemmosiHeHbl o00s3aTeNbHBIC YCIOBUS TMOATOTOBKM  CTYJIEHTa K
MIPOMEKYTOUHOU aTTeCTalllH, MpeyCMOTPEHHBIE MPOTrpaMmoit
quctiuinebl, WMJIA CTryneHT [OeMOHCTpHpPYET HEMOJHOE COOTBETCTBUE
3HaHUI, yMEHUH, HABBIKOB, IPEyCMOTPEHHBIX NPU U3YUCHUH AUCIUIUIMHBI,
JOTTYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, TPOSBISAETCS OTCYTCTBUE 3HAHHM,
YMEHU, HaBbIKOB 1O POy IOKa3aTeleld, CTYIEeHT HCHBITHIBAET
3HAYUTEJIbHBIE 3aTPYIHEHHS TIPY ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSMH TIPU

Heynosnerso-
PHUTEIBHO

HX IEPCHOCC HAa HOBLIC CUTYyaIllUU.
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7.3 OueHo4Hble cpeACTBA

7.3.1. Texyuuii KOHTPOJIb
B mpomecce o0ydeHUs: HCIOIB3YIOTCSI OLEHOYHBIE CPEACTBA pPYOEKHOrO KOHTPOJIS

YCIICBAEMOCTHU U MIPOMCIKYTOUYHBIX aTTGCTaI_[I/If/’I " CJIICAYIOIINEC BU/bI CaMOCTOSTEILHOMI pa60TBIZ

—  UTeHue PEKOMEHTyeMOU JIUTEPaTypBI IIpy  HOATOTOBKE K
JEKIIMOHHBIM, TPAKTUYECKUM U CAMOCTOSTEIIbHBIM (KOHTPOJIbHBIM) 3a/1aHUSIM;
—  OJIaHKOBOE€ M KOMITBIOTEPHOE TECTUPOBAHMUE;

—  pedeparsl, noknanasl Ha CHK.

ITnanupoBaHNe BpeMEHH Ha CaMOCTOSATENIbHYIO PabOTy CTYAECHTaM Jy4llle OCYIIECTBISATh
Ha BEChb CEMECTp W MpeayCcMaTpUBaTh peryJisipHOE IOBTOPEHHE MPONUAECHHOTO Y4eOHOTro
MaTepHana.

st Gonee yriryOJIeHHOTO U3yYeHHs PEKOMEHYETCsl UCTIONb30BaTh U3/IaHMs, YKa3aHHbIE
B CIIUCKE JONOJHUTEIBHON JTUTEPATYPBI.

Jnst pacmmpenusi 3HaHUM CIEAyeT HUCIOJIb30BaTh TAKXKE CBEICHUS, MOJYYCHHBIC W3
HNHTEepHET-UCTOYHUKOB Ha COOTBETCTBYIOIIUX CaliTax, a Tak)Ke MPOBOJUTH MOUCK B PA3IIUMIHBIX
cucreMmax, Takux kKak Yandex, Rambler, u mosb30BaThcs criennann3upOBaHHBIME CalTaMH,
TaKUMU Kak www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu napyrumu,
PEKOMEHIOBAaHHBIMU TIPETIOIaBaTeIeM Ha JICKIIMOHHBIX 3aHATHUSX.

7.3.2. IIpomexyTOUHAs aTTECTALIMS
[Tepeuenp KOMIETEHIIUN C YKa3aHUEM 3TaroB UX (OPMUPOBAHUS B MPOIECCE OCBOCHHUS

00pa3zoBaTeIbLHON MPOTPAMMBI.
B pesynbrare OCBOCHUS JACIUTITHHBI (Moysst) dopmupyroTcs
CIIEIYIOIINEe KOMITCTCHIINH:

Kon B pe3sysbTaTte ocBoeHust 00pa3oBaTeIbHON MPOrPaMMbl 00y4aIOIIHICS
KOMIIeTeHIINH JOJIsKeH 00J121aTh
T1IK-2 CrocoOHOCThIO 00ECIIEYUTh BBITIOJHEHHUE TTPOU3BOJICTBEHHOTO 3aaHuUs

noapa3aAcCiICHUEM IPOU3BOACTBA TOPAYCKATAHOI'O TIIPpOKAaTa HIBETHBIX
MCTAJIJIOB U CIIJIaBOB.

YK-1 CrocoOHOCTBIO OCYIIECTBIIATh MOUCK, KPUTHUSCKUM aHAIN3 M CHHTE3
uH(pOpMallMK, TPUMEHITh CUCTEMHBI TMOAXOM JJNS  PEIICHUs

IIOCTAaBJICHHBIX 3a1a4
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B mnpouecce ocBoeHusi oOpa3oBaTeNbHOM MPOTrpaMMBbl JTaHHBIE KOMIIETCHIIMH, B TOM
YHCIIEe UX OT/AENbHBIE KOMIIOHEHTHI, (JOPMHUPYIOTCS ITOITAITHO B XOJI€ OCBOCHUS 00yYarOIMMUCS
IUCUMIUIMH (MOAyJel), MPakTUK B COOTBETCTBHM C YYEOHBIM IUIAHOM U KaJeHIapHBIM
rpaduKoM yueOHOTO mpoLecca.

KoHTpo/ibHBIE BONPOCHI 1J151 MIPOMEKYTOYHOM aTTeCTAIUN

1. CnocoObl mpuaanus Metamry ¢GOpMBL: JUThe, 00pabOTKa pe3aHueM, CIIEKaHHe
MOPOUIKOB, 00pa0OTKa JTaBICHUEM.

2. VYcnoBue mocTosiHCTBO oObema. KpaTkas xapakTepucTHKa MpOIEcCOB 0O0pabOTKU
JaBJICHMEM — KOBKa, IITAaMIIOBKa 0OBbEMHAasi, IITAMIIOBKA JINCTOBAsA, MPECCOBAHME, BOJOYEHUE,
MIPOKATKa MPOJI0JIbHAS U BUHTOBASL.

3. Kpucramnnueckoe cTpoeHHE METauloB. THIBI pemeTok — KyOudeckas, 0ObEeMHO-
LEHTPUPOBaHHAsA, KyOHUecKas rpaHeleHTPUPOBaHHAS, [eKCarOHaJIbHAS.

4. AHM30TpONHS CBOMCTB KPHCTAJIOB. Y CIOBUE MOCTOSHCTBA 00beMa M K03 pULImEeHTHI
nedopmariiu.

5. TlomydyeHune MOHOKpUCTAUIOB. MexaHu3Mbl jAedopManuy MOHOKPHUCTAIIOB —
CKOJIb)KEHUE, TBOHIUKOBAHHE.

6. XonomHas aedopmarus MOJUKPUCTAIIOB. MeXaHu3MBbI 1ehopMaIuu.

7. Ynpounenue. KpuBbie ynpouneHus. M3smMeHeHue mnactuaHOCTH. M3meHeHnue ¢Ghopmbl
3epeH. OOpa3oBaHue TEKCTYpHI AepopmMarum.

8. PacmmpenHoe onpenenenue BuaoB OMJ] — ropsuas, Temiasi, XxonoaHas. BiusHue
ropsiaeid OM/] Ha MEXaHUYECKUE U TUIACTHYECKHUE CBOMCTBA, BEIMYMHY U OPMY 3€pEH.

9. Xonomnas OM/] (o6nacTu mpuMeHeHHsI, MPEUMYIIecTBa U HelocTaTku). HasHaueHnue
U pacueT 1ehopMaIMOHHBIX PeXUMOB. CBOMCTBA M KAYECTBO M3/IEITHH.

10.0cHOBHBIE TpPUHLMIBI U peKUMbl ToxydyeHuss OMJ] HOBBIX KOHCTPYKIIMOHHBIX
MaTepUajoB M3 IIOPOLIKOBBIX, TI'PAaHYJMPOBAHHBIX MAaTEpHUAJIOB, a TaKXKE CIOUCTBIX U
KOMITO3UIIMOHHBIX  TOJIY()aOpHKaTOB, COCTOSIIMX M3 METALUIOB C pPa3HbIMU  (PU3UKO-
XUMUYECKUMU CBOMCTBAMM.

11.Tpenne npu OM/I. Onipenenenre TpeHUs: TPEHUE CKOJILKEHUS U KaUeHUS.

12.Buapl TpeHUsi CKOJIBKEHHUS: CyXO€, IMOIYyCyXO€, IOJIy>)KHUIKOCTHOE, >KHUIKOCTHOE,
IpaHUYHOE.

13.Ponb Tpenust B OM/I: BiusiHuE Ha CXEMY HANpSKEHHOI'O COCTOSIHUS U yCUIIUME, U3HOC
MHCTPYMEHTA, KaUYeCTBO IMOBEPXHOCTHU U3JIENIHSI, YCIOBUE 3aXBaTa IPH MPOKATKE.

14.IlpyunHBl  HEpAaBHOMEPHOCTH jAedopMaiii: HECOOTBETCTBHE (OpMBI Telna H
MHCTPYMEHTA, BHEIIHEE TpPEHUE, HEOAHOPOJHOCTh MEXaHWYECKUX CBOMCTB, aHU30TPOIHS
CBOMCTB KPUCTAJIIOB.

15. IlpaBuiao HaMMEHBIIETO CONPOTUBICHUS W HAWMEHbIIEro mnepumerpa. Ponb
TEXHOJIOTMYECKOU CMa3KH.

16. MeToapl KCHEPUMEHTAIBHOTO ompeneneHus Kodpduiuenra TtpeHus. JlanHbie o
BeIMYMHE KOX(QUIMEHTa TpeHusi B pa3nuyHbiXx ycnoBuax OMJl. OmpeneneHue HampsoKeHHS
TpeHus 1o 3akoHy KyroHa.

17. CunoBeie mapametrpsl nipu OMJI. Ponb cHUIOBBIX MapamMeTpoB TpU pa3padOTKe
npoueccoB OM/] 1 npoeKTHpOBaHMH TEXHOJIOTHYECKOTO 000PYJOBAHUS

18. IloHATHE O MOJHOM YCHUJIMM, 3JEMEHTAPHOM J[aBJIECHUM B TOYKE Ha KOHTAKTE C
MHCTPYMEHTOM WJIM Ha TpaHUIlE IUIACTUYECKOW M YIPYrod 30H; JaBJCHHE, HAINpsDKEHHE U
nedopmaiu B 00beMe Tela.
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19. Metox pemieHuss MNpUONMKEHHBIX YpPaBHEHUH paBHOBECHUS M ypaBHEHHSA
TUTACTHYHOCTH

20. Metox pabor. OGmacth mNpuMeHeHHs MeToaa. llpenmylnecTBa M HEIOCTATKH.
Bapuanuonsbsie MeToibl. MeTos BepXHEN OLCHKHU.

21. BusnoruiacTuueckue MeTo/Ibl. PacueT sHeprocuiioBsIX mapaMeTpoB nporeccoB OM/I.

22. ConpOoTHBIICHHE TUIACTUYECKON JedhopMariuu mpu 00paboTKe METaIOB JIaBIICHUEM.
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