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Jluer akTyanusanuu padoyeii mporpaMmbl

Pabouas nporpamma nepecMoTpena, oocyxkaeHa u ogoopeHa s peanuzauuu B 2023 - 2024 yyeOGHOM
roJly Ha 3acelaHuM Kadenpsl MamuHbl ¥ TEXHOJIOTHH 00pabOTKH 1aBJICHNEM M MAITHHOCTPOCHHUS

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

Pabouas mporpamMMa nepecMoTpeHa, 00CykaeHa 1 og00peHa s peanusaiuu B 2024 - 2025 yuebHoM
rojy Ha 3aceqaHuu kageapbl MalliHbl 1 TEXHOJIOTHH 00pabOTKH TaBICHUEM M MAITHHOCTPOCHHSI

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




1 Lesu ocBOEHUSI T CUUIIIMHBI (MOTYJIs1)

HemsmMu ocBoeHMsT MUCHUILTUHBI (Momyisi) «Teopusi M TEXHOIOTHYECKHE OCHOBBI IMPOIECCOB
00pabOTKU METAJLIOB JIaBJICHUEM) SIBJISTFOTCS:

- (opMHUpOBaHHE HABHIKOB CAMOCTOSTEIIEHON HAYYHO-HCCIIENOBATENBCKON M TeNarormdecKou
JACATCIBbHOCTH, yrny6neHHe 3HAHUN TCOPETUIYCCKUX U METOAOJIOTMYCCKUX OCHOB TCXHUKHU U TCXHOJIOTHUU

- OCBOCHHE IMTUPOKOTO KPYyTra BOTIPOCOB, OTHOCAIITUXCS K TEOPHH MPOIIECCOB, IPOUCXOIAIITNX MPH
00paboTKe METaJUIOB JaBJICHHWEM, OOOOIICHHE WX B CTPOWHYK) CHCTEMY TCOPETHUYSCKUX 3HAHWIA,
O0asmpyromuxcsi Ha TOCIEIHUX JOCTIDKEHUSIX HAayKd W TPOM3BOJICTBA, NpHOOpeTeHHe yMEHWU
KaueCTBEHHOT'0 U KOJUUYECTBEHHOI'0 aHAIM3a U3y4yaeMbIX MPOIECCOB. TeopeTuyecKoe u3y4eHne METOI0B
pa3pabOTKH MAaTEeMATHIECKUX MOJIEIEH TEXHOIOTUIECKUX MPOIIECCOB.

- opMupoBaHHE HaBHIKOB 00IIero aHanmmsa mnpomeccoB OM/I, npuoOpectn ymeHue BhIOUpATh
ONTHMAaNILHBINA BapHaHT TCEXHOJOTUYECKOTO IIpoIEecca, pacCCUUTHIBATHL €ro, a TaKXE BBIIOJJHATH
HEOOXOUMBIE TEXHOJIOTHYECKHE pPa3pa0OTKH, YCHEIIHOTO BIAJCHUS COBPEMEHHBIMU TIPUEMaMHU
OpraHu3allid HWHCTPYMEHTAJIbHOTO XO3SICTBA, NEPEJOBOM TEXHOJOTHEH ITPOU3BOACTBA MHCTPYMEHTA
marua OMJI.

- HAYYUTh MArUCTPOB TEOPETHYECKUM OCHOBaM ImporeccoB OMJI, aHamu3y HampsHKEHHOTO
COCTOSIHHST W CHJIOBOTO BO3JCHCTBHS WHCTPYMEHTAa M IUTACTHYECKH AePOPMHUPYEMOTO Tena s
MOJTYYEHUS] ONTHMANBEHON (POPMBI M CBOWMCTB M3/ENHs, CTYICHT JOJDKEH YMETh pacCUUTaTh AeopManni,
HaTPsDKEHIS], TEMIIEpaTypHOE TI0JIe, POTHO3 pa3pyIIeHHs B Ipolieccax 00pabOTKH METAJUIOB JaBIICHHEM
¢ npumeHeHueM OBM.

Jns mocTrKeHUs TMOCTaBIICHHBIX IleNiel B AMCHUTUIMHE « Teopus W TeXHOJOTHYECKHE OCHOBHI
IIPOLIECCOB 00PabOTKM METAJUIOB JaBJICHUEM) PEIIAOTCS 3aJayd M0 M3YYCHHUIO YCIOBHH IedopMaiiu,
HEOOXOJUMBIX M JOCTAaTOYHBIX Ul Hadayla IUIacTHYecKo nedopmarui M oOecriedeHus] HauBBICIICH
IUTACTUYHOCTH METAJIa B CHCTEME MHCTPYMEHT — METAJUT, JUIS TIOJIY4YCHUS U3eNuil TpedyeMoit popmel ¢
ONTUMAITbHBIM COYETaHHEM (PU3NKO-MEXAaHUIECKUX CBOWCTB.

B pesynbrare BHINOJIHEHUS MPAKTHYECKUX PabOT MAarucTp JOJDKEH IOJyYUTh JOCTATOYHEIC
HaBbIKM B IIPAKTHYCCKOM IPUMEHCHUU IIOJTYYCHHBIX 3HAHUN npu MPOCKTUPOBAHMU HMHCTPYMCHTA,
IITAMITOBOM OCHACTKH U BBIOOPE TEXHOJIOTHHU TPOU3BOICTBA U3ienuii Mmerogamu OM/I.

2 MecTo T CUMILUINHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMsl

Juctunnunaa Teopus ¥ TEXHOJIOTHUECKHE OCHOBBI IPOLIECCOB 00Pa0OTKU METAIIOB JIaBICHUEM
BXOJUT B 00s13aTebYI0 YaCTh y4eOHOTO IIaHa 00pa30BaTENbHON MPOrPaMMBL.

i u3ydeHnss AMCLUMIUIMHBI HEOOXOAMMBI 3HAaHUs (YMEHHs, BialeHHs), c(OpMUPOBaHHBIE B
pe3yJbTaTe U3y4eHus: TUCIUTUINH/ TPaKTHK:

COBpEeMEHHOE BRICOKOTEXHOJIOTHYHOE 000pYI0BaHHE )i 00pa0OTKH MaTepHAIOB Pe3aHUEM

CoBpeMeHHBIE  TPOOJIEMBI  MHCTPYMEHTAJIBLHOTO  OOECHEUEHUS  MAIIMHOCTPOUTEIBHBIX
MIPOM3BOJICTB

Hcropus u MeTo10JIOTHS HAYKU B IPOU3BOICTBA

3HaHus (yMEHHS, BJIJICHHS), IOJyUYCHHBIC MNPU HW3YYCHUU JAHHOW JUCIMIUIUHBI OymyT
HEOOXOIUMBI JIJIsl U3YYEHUS TUCIUILTIH/TIPaKTHK:

TexHOoJIOTHSI KOBKU U 00BEMHOM IITAMITOBKU

Teopwust 1 OCHOBBI MPOSKTUPOBAHMUS MALTMH 00PaO0OTKH METAJIJIOB JaBJICHUEM

[Ipon3BOACTBEHHAS - MPEAIUIIOMHAS TPAKTHKA

[Ipon3BOACTBEHHAS - HAYYHO-HCCIICI0BATEIbCKAS MMPAKTHKA

[ToaroroBka K mpoleaype 3alIuThl U 3allUTa BRITYCKHOH KBANN(UKAITHOHHON paboThI

[ToaroroBka u caya rocyIapCTBEHHOTO HK3aMEHa



Ou3nKo-XuMHIecKas pazMepHas 00paboTka MaTepHaIOB

3 KoMnerenuuu odyuaromerocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHS
AUCHUNIMHBI (MOIYJS) M IJIAHUPYEMbIe Pe3yabTAThI 00y4eHusl
B pesynbrare ocBoeHHMS IOUCHMIDIMHBI (MOaynsi) «Teopuss W TEXHOJNOTHYECKHE OCHOBBI

MPOIECCOB  O0pa0OTKM META/UIOB JABJICHHEM» OOYYaIONIUICS [OJDKeH o00NagaTh CIACIYHOIIUMU
KOMIIETEHIIHSAMH:

Kon naankaropa WHaukaTop JOCTHKEHUS KOMITETEHITHH

OIIK-2 CnocobeH OCYIIECTBISATh OJKCIEPTH3Y TEXHUYECKOW NOKYMEHTAallMH TpU pealu3alnuu
TEXHOJIOTMYECKOTI'0 IIPOlIecca;

OIIK-2.1 Pemaer mnpodeccuonanbHele 3amadn Mo pa3pabOTKe KOHCTPYKTOPCKOW U
TEXHOJIOTHUECKON TOKYMEHTAIIMU B COOTBETCTBUU ¢ TpeboBanusmu [ OCT

OIlK-2.2 Ocy1iecTBIsET HKCIEPTU3Y TEXHUIECKON JOKYMEHTALIUU

OIIK-5 CriocobeH pa3pabaTeiBaTh aHATUTHICCKUE F YUCIICHHBIE METOIBI IIPH CO3IaHUH MaTEMaTHIECKUX
MOJIeJIEN MallluH, IPUBOJIOB, OGOPYI[OBaHI/ISI, CHUCTEM, TEXHOJIOTUYECKHX IIPOLIECCOB;

OIIK-5.1 Pa3pabaTeiBaeT MaTeMaTHYecKO€ OMHCAHHWE IPOLIECCOB MAIIMHOCTPOCHUS Ha
OCHOBE MaTEeMaTHYECKUX 1 YUCIIEHHBIX METOJI0B MOJEITHUPOBAHUS




4. CTpyKTypa, 00b€M U cofiep:KkaHne TUCHUTIIHHBI (MOTYJ15)

O01mas TpyJ0eMKOCTh JUCIIHIIIMHBI COCTABIISAET S 3aueTHhIX eanHnll 180 akaz. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 77,6 akaj. 4acos:

— ayAuTOpHAs — /2 aKaj. 4acoB;

— BHeayauTopHas — 5,6 akaj. 4acos;
— caMocCTosTeNbHas padoTa — 66,7 akaj. 4acos;

— B (hopMe TpakTHUECKO# Mo aroToBku — 0 akaj. yac;
— MOArOTOBKA K 3K3aMeHy — 35,7 akaj. yac

®dopma arTecTanmu - KypcoBOH MPOEKT, IK3aMEH

AynutopHas (% = ®opma
KOHTaKTHas (% = Bu TEKYILEro
= paboTta S S A KOHTPOJIA Kon
Paznen/ Tema 3| (s ax y|& g camocTosTensh
S (e akan vacax)| & N YCIIEBAEMOCTH |KOMIIETEHIIU
JUCLUTITIHEBI 5 136 max |5 & ol
© | JTex Par1g & paboThI 1 "
T. |29 MIPOMEIKYTOYHO
3aH| 3an. [© 9 il arrecranuu
1. Teopwus HanpsKEHUH
ITonroroBka
NPaKTHYECKOMY
3aHATHIO,
CamocrosTenbH | [TpoMesKyTO9H
O€ U3YYCHHUE | pIif KOHTPOJIb
Y4eOHOI 1 O@OpMneI:{He;I OINK-2.1,
1.1 Beenenue 3 3 o OIIK-2.2,
Hay4YHOHU 3aluTa OHK—5 1
JIATEPATYPBL. | MpaKTUYECKOU )
Pabora c pa6()TH
KOMIBIOTEPHBIM
1 00y4aromuMu
IporpaMMamH,
1.2 KOMIIOHEHTBI  TEH30POB
HapsDKSHUH, JehopMaruid, 1 ITonroroBka
cKopocTel  medopmarmif, uX MPaKTUYECKOMY
WHBAapHAHTHBIE XapaKTEPUCTUKH. 3aHATHIO,
Juddepennmanbapie ypaBHEHHS CamMocTosATeNbH
paBHOBeECHSI. CooTHoOLIEHHS oe u3ydyenue | IIpomexyroun
MEXKIY HAIPsDKCHUSMU, y4eOHOH U BIil KOHTPOJIb, OIK-2.1
OTHOCUTEIbHBIMU 3 3 Hay4YHOUI odopmiieHUE U OHK-ZIZ,
negopManisiMi M CKOPOCTSIMU JIUTEPaTypBhl. 3almra OHK-S. 1’
OTHOCHUTEIBHBIX  nmedopMartmit PaboTta c MIPaKTHIECKOM '
IpU yOpPyrod M IUIACTUYECKOM KOMIIBIOTEPHBIM paboTsI
nedopMaIuH. O0001IEeHHBII 1 00y4aromuMu
3aK0H I'yka. Ycnosus IIporpamMmmamy,
IUIACTUYHOCTH: SHEPreTHYECKOE, 3JIEKTPOHHBIMU
MOCTOSTHCTBA MaKCHMaJIbHBIX yueOHUKAMH
KacaTeJbHbIX HalPSKEHUH
Wroro no pazneny 6 6




2. Ormpenenenue aegopMupyromnen

CUTRL

IloaroroBka x

nabopaTopHo-
2.1 Merog npUOTIKEHHBIX TpaKTHACCKOMY
(OTHOMEpHBIX) ypaBHEHHi SAHATHIO,
TUTACTUYECKOTO paBHOBECHSI. BainonteHue
OCHOBHBIE ~ JOMYINEHHUS  MPHU TpAKTHHCCKUX HvaMeX(yTOqH
MOCTPOEHUH NpUOTM>KEHHBIX pabor. bIH KOHTPOIIE, OIIK-2.1,
ypaBHEHUI paBHOBeCHS " CamoctosenH | OhopmcHHe u OIIK-2.2,
COCTOSIHUS TUIACTUYHOCTH. 0C U3YICHNC 3aTa - ores 1
Onpenenenne nedopMupyomeit ydeOHor u | NPaKTHHCCKOM
CHIIBI Ha TMpUMEpe oOIlepaluu HayqHOH paote!
0oCaJKu LUIVHIPUIECKOU JHTCPATYphI.
3arOTOBKH. Pabora
KOMITBIOTEPHBIM
1 00yJarOIIHMH
INDOTNDAMMAMIT
2.2 Meron NWHUN CKOJBXEHHS Toaroroska K
(XapaKTepUCTHK). Crioco0Osl nabopatopHo-
MOCTPOCHUS ~ CETOK  JIHHUH TPaKTHICCKOMY
CKOJIBXKEHHSI HAa OCHOBE TEOpPeM SatiTHIO,
I'enxn, IIpannrns u Brimonnenue
MaTpPUYHO-ONIEPATOPHBIM. TIpAKTHHCCKUX HIiOMe)KyTOqH
Bapuanmonssrit pador. bLH KOHTPOIb, OIIK-2.1,
JHEPTEeTUIECCKUI METOI. CamoctostenH | 0opMICHUE 1 OIIK-2.2,
KoHnedHo-pa3HOCTHBIE ~ METO/I. 0C 3YqCHNC sata - - orres.1
Meron KOHEYHOIO 3JIEMEHTA. yqe6H0HuH MPAKTHHICCIOH
MeTos TPaHWYHOTO 3JEMEHTA. HayTHOH paoret
OKCIIEPUMEHTAILHBIC ~ METOJIbI. JHTCPATyphL.
DKCIEepUMEHTATLHO -aHATTUTHYEC Pabora c
KIie METOTEL, KOMIIBIOTEPHBIM
BU3HOILIACTHYHOCTD 1 0byHaromuMi
ITNOTHAMNMANMIT
[Toaroroska
MNPaKTHYECKOMY
3aHATHIO,
2.3 Marematudeckoe u CamocrostensH | [IpomesxyTouH
¢dusnyeckoe MOJEIUPOBaHUE 0¢ H3YLIevHI/Ie bl KOHTPOJIb, OIK-2.1
TEXHOJIOTUYECKUX  IPOLECCOB Y‘IS6HOI/IUI/I odopmIiteHue U OHK-ZIZ,
00paboOTKK  JaBIICHUEM, ux Hay4YHOU 3aIumra o
. | OIIK-5.1
ONTUMM3ALIHA. Yupasienue JIMTEPATYPhL. | IpaKTHUYECKOU
TIPOLIECCAMH. Pabora ¢ paboThI
KOMIIBIOTEPHBIM
1 00y4aronmMu
NporpaMMamMH,

Wroro no pazpeny

3. Pazpyuienue npu miacTUYeCKOM

nedonMunoranum




IToaroroBka

3.1 HakoruieHue MOBpEkKACHUH. IPAKTUYECCKOMY
[IpenenbHbie JuarpaMMbl 3aHATHIO,
IUTACTUYHOCTH " ux CamocrositenbH IIpomexyToun
WCIIOJIb30BaHUE TMPU pacyerax OC U3YYCHUC | pIif KOHTPOJIb, OIK-2.1
TEXHOJIOTMYECKHUX IIPOLIECCOB yueOHOH 1 odopmIieHUE U e
1 o OIlK-2.2,
00paboTKH JTABJICHUEM. Hay4HOHU 3aluTa
. | OIIK-5.1
Boccranosnenue 3amnaca JIMTCPATYPBL. | IpaKTHYECKON
IIaCTUYHOCTH.  IInmacTuuHOCTH Pabora ¢ paboTsI
METallla B YCIOBUSAX Topsyeit KOMIIBIOTCPHBIM
nehopMaIuH. 1 00y4aroIuMu
porpaMmamy,
Wroro no pazneny
4. MatemaTtndyeckoe U (HU3UUECKOE
MOJEIIMPOBAHUE TEXHOJIOTMYECKUX
MPOIIECCOB 00Pa0OTKH JaBiie-HUEM
ITonroroBka
41 Meron  KOOPIWUHATHBIX MPAKTUIECKOMY
ceTok. Metomuka 00pabOTKH 3aHATHIO,
HA3MEpEHUs ehopmanuit CamocTosITeNbH
p Ae(op 1, [IpomexyToun
MOJIAPU3ALIMOHHO-ONITHYECKUIH U 0€ U3y4eHHue 9
. bIil KOHTPOJIb,
METOJI Myapa, FX HCIIOJIb30BaHNE yaeOHOH 1 OIIK-2.1,
N . odopmIieHUE U
IpU  pacyeTe  HaNpsSHKEHUM HAy4YHOUI S OIlK-2.2,
METOJOM  BH3UOILIACTUYHOCTH. JINTEPATYPBL. . | OIIK-5.1
MPAKTHYECKOM
Metonsl u anmaparypa s PaboTa c AGOTEL
WU3MEPEHUs cuI KOMIBIOTEPHBIM p
neOpMUPOBaHUS,  MOMEHTOB, 1 00y4aronmuMu
KOHTaKTHBIX HaIPsDKCHUMA porpaMmmamy,
3JIEKTPOHHBIMH
[Toaroroska
4.2 YmupaBneHwe NpoIeccaMu. MPAKTUIECKOMY
XapaktepHbie 0COOEHHOCTH 3aHATHIO,
TCPMOMEXAHMYECKUX PECKHUMOB CamocrositenbH [IpomexyToun
IJIACTHYECKOIO OC M3YYICHUC | pBIif KOHTPOJIb,
6HO OIlK-2.1,
JeOPMUPOBAHUSI  CITEITHATEHBIX 1 Y4COHOU H odopmIieHUE U OIK-2.2
CILJIaBOB: OBICTPOPEKYIIIHX, Hay4YHOU 3ammra o
i ., | OIIK-5.1
KOPPO3HOHHOCTOUKHX, JIMTEPATyPhL. | MpaKTHIECKOHU
JKapOIPOYHBIX CTaJIeH, Pabora ¢ paboThI
ATFOMUHHEBBIX, MEJIHBIX, KOMIIBIOTCPHBIM
THTaHOBBIX CIUIABOB. ¥ 00y4aroIuMu
porpaMmmamy,
IToaroroBka
4.3 Meroq  KOOPJMHATHBIX MIPaKTUYECKOMY
ceTok. Meroanka 00paboTKH 3aHATHIO,
M3MEpEeHus e opmarmii CamMocTosATeNbH
p Aedop L, [IpomexxyToun
MOJIAPU3ALMOHHO-ONTUYECKUN U 0€ U3yucHue 9
. BIil KOHTPOJIb,
METOJl Myapa, UX UCIIOJIb30BaHUE yuaeOHOH U OIlK-2.1,
N . odopmiieHUE U
MpH  pacdere  HaIpsHKEHUH Hay4YyHOU sammTa OIIK-2.2,
METOJOM  BHU3UOILIACTUYHOCTH. JIUTEPATYPBI. . | OIIK-5.1
MIPAKTHYECKOM
Meronpl u ammaparypa Ui Pabora ¢ AGOThL
W3MEpEeHus CHII KOMIIBIOTEPHBIM P
neopMUPOBAaHUS, MOMEHTOB, 1 00y4aromuMu
KOHTaKTHBIX HATPSKCHUMA porpammamu,
3JEKTPOHHBIMU

Uroro no pazneny

5. Y ap u koneGaHmsL.




5.1 TeopeMbl O COXpaHCHUH

IToaroroBka

KOJIMYECTBA JIBUKESHUISI " TpaKTHICCKOMY
TJIABHOTO MOMEHTa KOJHMYECTBa 3AHATHIO,
NIBIDKEHUS B 3aMKHYTOM cucTeme C?:?;;?;f;;ﬁ TpomeskyToun
1pHt yAape. Hpavoit yueOHO 1 BI KOHTPOJIb,
MIEHTPATBHBII yaap. . OIIK-2.1,
Koaddumment BoccraHoBIICHUS. 3 HayaHOu oopwrenue OIIK-2.2,
IToTepst KMHETHYECKON SHEPrUU ngegaTyp bl ?(amHTaK . | OIIK-5.1
MIpHU HEyNpyroM yaape. Pacuerst abora ¢ fpa Zg::; o
sHepruu, cunsl u KIIJ ynapa KOMIILIOTCPHBIM p
MoutoToB. Pacuer paboueii kietu Igoqu;;f;iﬁﬂ
CTaHa Ha ONPOKHUIbIBAHUEC B 3J£)eKerp0HHBIMI:1
MOMEHT 3aXBaTa 3arOTOBKH. R ——
IToaroroBka
MIPAKTHYECKOMY
3aHATHIO,
CaMocTosTeIIbH HpOMC)KYTO‘lH
5.2 OCHOBHBIE XapaKTEPUCTHUKH L 0¢ n3yHqeHue BIil KOHTPOJTb, OIIK-2.1
MEXaHUYECKUX KoJeOaHM. o5 Y‘Ie6H0HVH odopmieHue u OHK—2.2,
Pacuetsr HapsHKEHUH u Hay4qHOU 3aImTa OHK-5. 1’
nedopMaIyii B IETaNSAX U y3Jax. JUTEPATYPBL. | mpakTHYECKOH '
Pa6ora ¢ paboThl
KOMIBIOTEPHBIM
1 00y4aromuMu
porpaMmMamH,
IToaroroBka
MPAKTHYECKOMY
3aHATHIO,
5.3  OcHOBHBIE  TOJOKEHHSA CamocTosenbH | Mpowesyroun
pacueta Ha  NPOYHOCTH U 0C M3YUCHHE | biii KOHTPOTD,
JKECTKOCTH IUIOCKHUX H yaeGHO 1 odopMIeHHe 1 OIIK-2.1,
IIPOCTPAaHCTBEHHBIX paMm. HUx 3 Hay4HOI sanmiTa OIlK-2.2,
MpUMEHEHHNE K pacuyeTaM CTaHUH TMTEPATYDHL. | mpakTHecKoit OIIK-5.1
MpeccoB,  CTaHuH pabounx PaBora ¢ paboTs!
KJIETe! IPOKATHBIX CTAHOB. KOMITBIOTCPHBIM
1 00y4aromuMu
porpaMmmamu,
Hroro no pazneny 6 25
6. Pemienue TeXHOIOTHYECKUX 33734
OMITT
[ToaroroBka
MPAKTHYECKOMY
3aHATHIO,
6.1 Pemienne TEXHOJIOTMUECKUX CamocTosATeNnbH ITpomexxyToun
3amay oM/1 Ha OCHOBE o€ I/I3Y‘ICEH/IC bIil KOHTPOJIb, OIK-2.1
WHTETPUPOBAHUS  YIIPOIIEHHOTO 1l 2 Y‘le6H0HVH odopmiieHUE U OIIK-2 2’
nmudhepeHITnaIEHOTO YpaBHEHUS Hay4YHOH 3aInTa OHK-SI 1’
paBHOBecHS COBMECTHO c JIUTEPATYPHIL. | MPaKTUYECKOM '
YpaBHEHUSAMHU IIITACTUYHOCTH. Pa6ora ¢ paboThI
KOMTIIBIOTEPHBIM

1 00y4aromuMu
porpaMmmMamH,




IToaroroBka

NPaKTHYECKOMY
3aHATHIO,
6.2 AHamM3 TEXHOJOTHUYECKUX CamocrositenbH IIpomexyToun
ornepanui; onpeiesieHue oe I/I3Y‘IeUHPIe bIil KOHTPOJIb, OIK-2.1
neOpPMUPYIOIINX CHII, PabOTHI 1 1 4 Y‘{e6HOI/IVI/I odopmIieHUE U OHK-ZIZ,
(MormHOCTH) nehopMaIuu, Hay4YHOU 3aluTa OHK-S. 1’
BBISIBJICHHC OpaKOBOYHBIX JTUTCPATYPEL. | mpaKTHYECKOU '
IPHU3HAKOB. Pa6ota ¢ paboThI
KOMIBIOTEPHBIM
1 00yJarOIIUMHA
mporpaMmmMamH,
IToaroroBka
MPAKTHYECKOMY
3aHATHIO,
6.3 AHamu3 TEXHOJOTHYECKUX CamocrosTenst | [TIpomexyTouH
ornepanui; omnpeiesieHue OC U3YYCHUC | BIif KOHTPOJIb,
. OIlK-2.1,
JNeOPMUPYIONIUX CHUJI, PabOTHI 25, Y‘le6H0HVH odopmIieHUE U OIK-2.2
(MomTHOCTH) nehopmarum, 7 Hay4YHOU 3amunTa OHK-SI 1’
BBISIBIIEHUE OpaKOBOYHBIX JUTEPATYPHI. | MPaKTUYECKOM '
TIPH3HAKOB. Pa6ora ¢ paGoTHI
KOMITBIOTEPHBIM
1 00y4aromuMu
NpoTrpaMMamMH,
Wroro no pazneny 3 3 |29,
7. Kunemaruka KIIIM
[Toaroroska
7.1 Kunemaruka MPAKTHIECKOMY
KPUBOIIUITHO-IIATYHHOTO SAHATHIO,
MEXaHHU3Ma KPHUBOIIXAITHOTO CamocTosTensh | Mpowesxyroun
npecca, BIIMSTHUC 0€ U3YUCHHE | B1ii KOHTPOITD,
KOHCTPYKTHBHUBHBIX yueHoii u | odopmteHie OIlK-2.1,
MapaMeTpoB. Kunemaruka 12 HAYUHO sammTa %%If{-%i ,
HUBEPCAIBHBIX [IAPHUPOB B . -5.
i]HHI/IHEeJISIX HpOKaTHII))IX (I:)TaHOB. HPCPATYPBL. | MpaKTHicCkon
Yuer CHIT TpEeHHs B Pagora c padoret
KOMITBIOTEPHBIM
KHHEMaTUYeCKUX Tapax, yd4er H OBy YoM
CHJT MHEPITHH. MpOTpAMMAMT,
Wroro no pazneny 12
HToro 3a cemectp 36 36 |66, 9K3aMEH,KIT
Uroro no aucrurumae 36 36 66, Kypcosor
{ [IDOEKT




5 Oo0pa3oBaTeibHbIE TEXHOJOTHH

B mporecce msydenuss kypca «Teopuss U TEXHOJOTUYECKHE OCHOBBI IPOIECCOB 00pabOTKH
METAJIJIOB AaBJIEHUEM» IPUMEHSIOTCS CIEAYIOINe 00pa3oBaTeIbHbIE TEXHOJIOTHH:

1. UndopmanmioHHbIe TEXHOJIOTHH — 00YYEHHE B AJIEKTPOHHOM 00pa30BaTENbHON Cpeie C IENbI0
pacmmpeHus J0cTyna K 00pa3oBaTeIbHEIM pecypcam, sl Yero MPH MPOBEICHUN OTIEIBHBIX 3aHATHN U
OpTraHHU3alliU CAaMOCTOATENEHOM Pab0Thl CTYACHTOB HCIIONIL3YIOTCS 3NIEKTPOHHBIE BEPCUU Kypca JISKIIUN U
pacueTHo-TpaduvecKoit padboThI.

2. Pabora B KOMaHie — COBMECTHasl NEATEIBHOCTh CTYACHTOB B TPYIIIE TMpPH pacueTax Ha
NPAKTHYECKUX U JIJAOOPATOPHBIX 3aHATHSIX, HAIIPABJICHHAS HA PElICHHE OOIICH 3aauu MyTEM CIIOKEHHUS
Pe3yNbTaTOB MHINBUAYaTbHON paOOTHI YICHOB IPYIIIHL

3. Case-study - anamu3 peanbHBIX MPOOIIEMHBIX CUTYalnii, IMEBIIUX MECTO B COOTBETCTBYIOIICH
o0actu mpodeccHoHaTbHOHN NIEATENbHOCTH, U TIONCK BAPUAHTOB JIYUIITUX PEIICHAN.

4. MexauclMInInHapHOoe OOydYeHHEe — WCIOJIb30BaHUE 3HAHWI W3 pasHBIX 00JacTe W MX
CPYHIIMPOBKA B KOHTEKCTE PEIIAeMON 3aJauH.

6 YueOHO-MeTOIMYeCKOe o0ecnedyeHHe CAMOCTOSTEIbHOI padoThl 00y4aromMXcs
[IpencrasneHo B mpuiioxeHun 1.

7 OueHoYHbIe CPeICTBA IJIsl MPOBEAEHUA MPOMEKYTOUHOI aTTeCTAIUN
[IpencraBiieHsI B MPUIIOKEHUH 2.

8 YuedHO-MeTOIMYecKOe U HH(pOPMALHOHHOE 00ecTiedeHue TUCIHUILTNHBI (MOIYJIS)

a) OcHoBHag JuTeparypa:

1. Hoporobun B. I'. Teopernueckue 0CHOBBI 0OpabOTKH METaJUIOB JAaBICHUEM [DIEKTPOHHBIN
pecypc] @ yuebnoe mocobume / B. T'. IToporooun, A. I'. Kopuynos, K. I'. TTusoBaposa ; MI'TY. -
Marautoropck : MI'TY, 2015. - 1 oaekrpon. ont. guck (CD-ROM). - Pexum pnocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/141
5.pdf&view=true.

2. 3arupos, H. H. Teopust 00paboTku MeTaJUIOB IaBieHUeM : yueonoe nocobue / H. H. 3arupos,
C. b. Cunensnuxos, E. B. IBanoB. — 3-e u3f., nepepad. u gon. — Kpacuosipek : COVY, 2018. — 148 c.
— ISBN 978-5-7638-3894-7. — Tekcr : 31ekTpoHHbIit // JIaHb : 31eKTPOHHO-OMOIHOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/117788 (mara ob6pamenus: 13.07.2022). — Pexum poctyma: uist
ABTOPU3. NTOJIb30BATEIEH.

0) lonotHMTeIbHAS JIMTepaTypa:

1. KommkoB, A. II. OOpaboTka WMeTaUIOB [AaBlIeHWEM. Teopus TPOIEccCOB TPyOHOTO
npousBoacTBa : yuebuuk / A. TI. Komukos, b. A. Pomanres, A. C. Anemenko. — Mocksa : MUCHUC,
2019. — 502 c¢. — ISBN 978-5-906953-98-8. — Tekcr: osnexrponnsii// JlaHb
ANEeKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/129026 (nara oOGpaiuenus:
13.07.2022). — PexxuM m0CTyIIA: I aBTOPHU3. MTOJIB30BATEIEH.

2. Kaprun, B. P. Teopust 00paboTku MeTayuioB gaBieHueM : yueoHoe nocodue / B. P. Kaprun. —
Camapa : Camapckuit ynusepcurer, 2019. — 112 ¢. — ISBN 978-5-7883-1458-7. — Tekcr :
ANIEKTPOHHBIN // Jlanb : 3JEKTPOHHO-OMOIMOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/148619 (nmara obpamenus: 13.07.2022). — Pexum mocTyma: aisi aBTOpHU3.
I0JIb30BaTENEH.

B) MeToan4yeckne yKa3aHus:
1. IMmara, T. H. DxchnepuMeHTATLHOE HCCIECAOBAaHHE MPOIECCOB  TEPMOIMHAMUKH.
JTaboparopusrit mpaktukyM [Tekcr] @ yuebHoe mocodue / MI'TVY. - Marautoropck : MI'TY,



2013. - Pexum JIOCTyTIA!
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123323/124
2.pdf&view=true. - 1 anexrpown. omnr. auck (CD-ROM).

2. [IpunokeHus: TEOpUM TUIACTHYHOCTU K Pa3pa0OTKe M aHAIHM3Y TEXHOJIOTHYECKUX MPOIIECCOB
[DnexTponnsiit pecypc] : yuebnoe mocoore / B. M. Canranuk, A. M. Iecun, J[. H. Yukumues u ap. - [2-e
U311, TOAroT. 1o med. uzfg. 2012]. - Marautoropek : MI'TY, 2013. - 1 anektpon. ont. auck (CD-ROM). -
Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349/1049&v
iew=true

3. Hoporobun B. I'. Teoperndeckre oCHOBEI 00pabOTKH METAJUIOB JaBJICHUEM [DJIEKTPOHHBIH
pecypc] @ yuebnoe mocobue / B. T'. IToporooua, A. I'. Kopuynos, K. I'. TTusoBaposa ; MI'TY. -
Maruautoropck : MI'TY, 2015. - 1 osaekrpon. ont. jguck (CD-ROM). - Pexum pnocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/141
5.pdf&view=true.

r) lIporpammHuoe o0ecnieuenue u aTepHeT-pecypcesl:

IIporpammHoe oGecnieuenne

Haumenosanue 110 Ne norosopa Cpoxk AeHCTBUS TUTICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 0eccpouHO
7Zip cB000THO pacmpocTtpansemoe [10 OeccpoyHO
FAR Manager cB000IHO pacmpocTtpansemoe [10 GeccpodHo

IpodeccuonanbHbie 6a3bl JAHHBIX U UH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBI

Hassanue xypca Ccplika

HammonanbHas mHQOpMaMOHHO-aHAUTHYECKAs CHCTEMa

_ Poceuiickuii HHieke HayuHOro miTHpoBarys (PUHIT) URL.: https://elibrary.ru/project_risc.asp

IMTonckoras cuctema Akamemus Google (Google Scholar)  |URL: https://scholar.google.ru/

9 Martepua/jibHO-TEXHHYECKOe ofecneyeHne AUCHUTLIMHbBI (MOIYJIs1)

MaTepI/IaHBHO-TeXHI/I‘-IeCKOG oOecrieuenne JUCHUITIIIMHBI BKJIFOYACT:

YueOHbIe ayTUTOPUH JIJIsl TPOBEACHUS 3aHIATHI JICKITMOHHOTO THITA: MYJIbTUMEIUIHBIC CPEICTBA
XpaHeHWs, TIepeadn v IpeCTaBIeHIs HH(OPMAITIH.

YueOHbIC ayAUTOPUH IS TPOBEICHUS MPAKTHYSCKUX 3aHATHH, TPYIOBBIX U HHIUBUAYATBHBIX
KOHCYJIbTallM{, TEKYIIero KOHTPONS W TPOMEXKYTOYHOH AaTTeCTallid: MYJIbTUMEIHHHBIE CpEeICTBa
XpaHEHUsI, TIepeau 1 IPe/ICTaBICHUs HH(OPMAIIH.

Komruteke TecToBBIX 3a1aHmil 1151 IPOBEACHUS IIPOMEKYTOUHBIX B PYOEKHBIX KOHTPOJIEH.

[Momemenus mJisi CaMOCTOSTENBHONH pabOThl OOYYAIOMIMXCS: TMEPCOHANBHBIE KOMITBIOTEPHI C
maketom M8 O Pace, BmIxomoM B MHTEpHET W C  JOCTYIIOM B  DJICKTPOHHYIO
“H(POPMAITMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomenenne s XpaHeHUs U MPOQPIIAKTUIECKOTO OOCITYXKHBaHUS YIeOHOTO 000PYIOBAHHS:
mKapel Ui XpaHEHHUS  y4eOHO-METOJMYECKOW JOKyMEHTalud, Y4eOHOTrO OO0OpyHOBaHUS U
y4eOHO-HArJISIHBIX MIOCOOHIA,



IIpuioxkenue 1
YuyebHO-MeToiUecKoe obecriedeHre caMOCTOATEIbHOM paboThI CTY/IEHTOB

Bonpocbl K 3K3ameHy

1. ConocrtaBneHne npoueccos OMJ ¢ apyrumm cnocobamu MOSYYEHUS METaIJIMYECKUX
nsnenuvn.

2. ®ur3myeckas npupoaa naactmyeckon gedopmauymm.
N3meHeHne dopmbl Tesla Npu 06paboTke AaBneHUEM.
HanpsaxeHua n gedopmauum B TouKe.
[NaBHble MaKCMMabHble KacaTe/lbHble HaNPAXKeHUA.
KoadpodumumeHTol pedopmaumn.
Ycnosusa NocToAHCTBa 06beMa U HAMMEHBLLETo CONPOTUBEHUA.
Hanps»keHHo-aedopmmpoBaHHOe cocTosiHue npu OMZ,
JedopmaLMoHHasa Teopma NAACTUYHOCTM U NACTUYECKOTO TPEHWUA.

10. MexaHunyeckas cxema gepopmaumu.

11. 3aBMCMMOCTb MeXAy HanpsxKeHnamM n gedbopmaumsamu.

12. JedopmaumoHHble ypaBHEHUA PABHOBECUMA W YPABHEHWUA CBA3U MENKAY HAMPAXKEHUAMU U
aAedbopmaymamu. HepasHomepHocTb gedopmaummn npmu obpaboTke gaBnaeHnem.

13.  MpunyunHbI HepaBHOMepPHON aedopmaLmu.

14. MeToabl N3y4yeHUA HepaBHOMepHON aedopmaLmu.

15. Ponb cun TpeHus npu obpaboTke AaBaeHUEM.

16. OcobeHHOCTU TPeHUA Npu obpabotke OM/.

17. BAauAHMe TPeHUA Ha HanpPsAXKeHHO-AedOPMNPOBAHHOE COCTOSHUE.

18. Cnocobbl onpeaeneHns KoadodunumeHtos TpeHns 8 OMA.

19. MexaHu3mbl NnacTnyeckor gedpopmaLmm MOHOKPUCTANIOB.

20. CKonb)KeHue 1 ABOMHUKOBaHUeE.

21. BenuyuMHa TEOPEeTMYECKOrOo W OMbITHOrO 3HAYEHUA CKa/bIBAKOLWEro HanpsxeHua. Ponb
OUCNOKaUUK.

22. Mnactmyeckas paedopmauma MNOSMMUKPUCTAZIZIMYECKMX Tes. BHYyTpU- M mMexK3epeHHas
aedbopmauyms.

23.  YnpouHeHue meTtanna npu gedpopmaumm. CKkopocTHoe M AedpopmMalMOHHOE YNPOYHEHME,
N3MeHeHMe CBOMCTB MeTanna.

24. TemnepaTypHO-CKOPOCTHble  ycnoBusa  gedopmauun. XosogHas, Tenjas, ropadas
aedopmaums.

25. [nacTMYHOCTb MeTasNa, Kak CBOMCTBO COCTOSAHUSA.

26. Metoapl 06paboTKM META/VI0B AABNEHNEM: CXEMbI, 00/1aCTb MPUMEHEHMS, AOCTOMHCTBA WU HELOCTATKY,
AedeKTbl  MeToabl MX NpeaynpexXaeHue.

27.  3axoHoMepHOCTH Aehopmarri B (PopMUpOBAHKS (DHBUKO-MEXAHUYECKUX CBOWICTB METailIa HPH XOJIOAHOM
00paboTKE JABJICHIEM

28.  3akoHomepHocTM aedopmMaum 1 GopPMMPOBAHUA PUSMKO-MEXAHUYECKMX CBOMCTB METa/U1a NPK ropsayeit
06paboTKe AaB/IEHNEM.

29.  HapyxHbie 1 BHyTpeHHHE Te(heKThI TOpSHEKaTaHOro METa/lIa U METOJIBI HX TIPSy NPEK/ICHHSL.

30. OmNOHEeHMA OT M/IOCKOCTM W MPAMO/IMHENHOCT  MET/I/IONPOKAaTa, MNPWYMHBI M MEeTodbl WX
npeaynpexaeHns.

31. OmioHeHne GopMbl MOMNEPEYHOTO M MPOAOJIBHOMO CEYEHUA META/VIONPOKaTa, NMPUYMHBI U METOAbI WX
npeaynpexaeHva

32. KoHTaKkTHOe TpeHve npu naacmyeckom aedopmmposaHuM. OCHOBHblE 3aKOHOMEPHOCTU M BUAbl €0
npoABneHus

33.  YcTOM4MBOCTb NIACTUHECKOTO TEYEHUA META/IIA.

34, MaKpo M MMKPOreOMETPMS MOBEPXHOCTM NacTMyeckn AedopMMpoBaHHOrO mMeTania. OcobeHHOCTH
MPOM3BOLCTBA XO/IOAHOKATAHOTO JINCTa 0COBO0 C/I0MHOM BbITAXKKM NEPBOM MPYMMbl OTAE/IKM NOBEPXHOCTU.

35.  AHM30TPONKA CBOWMCTB METa/UIa: HayaslbHasA W NPUobpeTeHHas, TPaHCBEPCA/IbHAA M NIOCKOCTHAs. OueHKa

W NOLUL AW



aHM30TPONUK. BAnAHME aHW30TPONMK Ha NPOLLECC N1aCTUYEeCKoi AedopmaLim.

36. [epcoHanbHble 3BM c Habopom cneumanmMsanmpoBaHHOIO NPOrpaMmMHoro obecrnieyeHus ans
MOAeNnpoBaHNA, anfopuTMmU3aLnm, BU3yannsaumm n NnporpammmpoBaHma cucTem

37. Marepuaibl ITaMIIOBOYHOTO UHCTPYMEHTA, MeTOo bl OBBIIICHUS CTOMKOCTH IITAMIIOBOYHOT'O
WHCTPYMEHTA.

38. Meroasl onpexneneHus aegopMupyromux ycuinuil. Pacuer mo nmpuOIMKEHHBIM YpaBHEHHAM
paBHOBECHS U YCJIOBHUIO TUTACTUYHOCTH.

39. KoMruleKkCHbIE TIPOIECCHl HENMPEPHIBHOTO JIUThS M NMPOKATKH. J[pyrre BUIBI COBMEIIEHHBIX
HPOIIECCOB.

40. Banku ans XOJIOAHOM MPOKATKHU: OCHOBHBIE TPEOOBaHMS, KOHCTPYKIIMH, MaTepHalbl, 1e(eKTHI,
U3HOC, CTOMKOCTb ¥ BOCCTAHOBJICHHE.

41. Meronsl ompeneneHus aehopMmupymuX ycunuid. Merox nuHHNA cKonbkeHUs. [lpumep
pacueTa yCWINi pU BHEIPEHUH B METAJUI ITyaHCOHaA.

42. MeTtogapl onpeaeneHus gepopmmpyrowmx ycunuin. Meton HUKHeN oueHKK. MNpumep pacyeTa
YCUAUIA METOA0M HUMKHEN OLLEHKN.

43. lrammnbl: OCHOBHBIE TPeOOBaHUS, KOHCTPYKIIMH, MaTepHallbl, TEXHOJOTHS H3TOTOBJIICHUS,
IeEeKThI, U3HOC U BOCCTAHOBJICHHE.

44, HwmynbcHas INTaMIOBKA: CYIIHOCTb, HWCTOYHHUKM 3HEPTrUH, TEXHOJIOTHH, 00JacTh
HCIOJIb30BAHUSL.

45. BomoueHue TpPOBOJIOKM B KJIMHOBOM M CUIMOMIHON MaTpuie. BojoueHue c HanoxeHneMm
yIbTpa3ByKa. be3amarpuuHOe BOJIOUEHHE.

46. JlucroBas IITAMITOBKA: BHITSDKKA O€3 YTOHEHHUS CTCHKH, HATIPSDKEHUS, IeopMalid, Ne(eKThl 1
METOJIBI MX MPEAYTIPEKICHUSL.

47. HarpeB merayuia moj oOpaOOTKY AaBICHHEM: THIIBI HarpeBaTElbHBIX YCTPOMCTB, COCTaB
neyHoi atmocdepsl. TemneparypHble HalpsDKEHNS U 1e(EeKThl MeTaJlIa IPH HarpeBe, PeXKUMBI HarpeBa.

48. KoBKa CNUTKOB Ha Mpeccax: MaKpOCTPOEHME 3aroToBOK, Npeobpa3oBaHME NMKBALLMOHHbBIX
30H MPU KOBKE, CXEMbI TEYEHUA METa/IIa NPU KOBKE, BAUAHWE CXEM TEYEHUS HA MEXaHUYECKME CBOICTBA
MmeTanna.

49. Bomouenue Tpy0: CXeMbl, HAIIPsHDKCHUS U TehopMaIliy, OCTaTOYHBIC HAIIPSDKCHHUS.

Kputepuu onieHkH (B COOTBETCTBUM C GOPMUPYEMBIMU KOMNETEHLUAMMU U NJAHUPYEMbIMU
pesy/ibTaTamu obyyeHus):

— Ha OLEHKY «OTIMYHO» — 0OYYaIOLLMIACA NOKA3bIBAET BbICOKUI ypOBEHb CHOPMMUPOBAHHOCTH
KOMMNeTeHLNT;

— Ha OLLeHKY «XopoLo» — obyyatoLWwmninca NoKasbiBaeT CPeHNN ypoBeHb CHOPMUPOBAHHOCTH
KOMMNeTeHLNT;

— Ha OLEHKY «yAOBAETBOPUTENbHO» — 0OY4YaIOLNIACA NOKA3bIBAET NOPOroBblli YPOBEHb
cbOpPMUPOBAHHOCTU KOMMETEHLLNA;

— Ha OLEHKY KHEeyA0BNeTBOPUTENbHOY» — Pe3y/ibTaT 06yuyeHUsa He JOCTUTHYT.



MpunorkeHue 2

7 OueHOouYHble cpeacrtea ANnAa nposegeHuA ﬂpOME)KYTO‘-IHOﬁ artrecrtaymuum

a) MnaHupyemble pe3ynbTaTbl O0OyuyeHMA M OLEHOYHble CpeAcTBa A4NA nNpoBegeHus

npOME)KyTO‘-IHOﬁ atrectauyun:

CTPYKTYpHbIN | UHAMKATOP JOCTUXKEHUA

NEMEHT KOMneTeHunmn
KOomneTeHunun

OueHouHble cpeacTBa

OMK-2: Cnocob6eH oOcCyWwecTBAATb IKCMEepPTU3y TEXHUUYECKOW [OKYMeHTauuu TMpu peanusauuu

TeXHOo/1I0rn4yecKoro npouecca;

OnK-2.1: Pewaet npodeccmoHanbHble
3afiaum no paspaboTke
KOHCTPYKTOPCKOM 1
TEXHO/I0TMYECKOM
AOKYMEHTaLuUK B
COOTBETCTBUM C
TpebosaHuamm FOCT

1. ConoctaBneHne npoueccos OM[I ¢ apyrumm
cnocobamm NoayvyeHUa MmeTanInyeckux nsgenuni.
2. dusnyeckasa npupoaa nnactmyeckon gepopmaumu.
3. U3meHeHne  ¢dopmbl  Tena npu  obpaboTke
AaBneHvem.
4. Hanps»eHus n gedbopmaLmm B TOUKe.
5. [naBHble MaKCMMabHble KacaTeNbHble HanpAXKeHUs.
6. KoadpounumeHTbl gedpopmaymn.
7. YcnoBus nNoctosHCTBa ob6bemMa W HAaMMEHbLUEro
CONpPOTUBAEHMA.
8. HanpsaxeHHO-a4epopMMPOBaAHHOE COCTOSIHME MpMU
omMA.
9. [edopmaunoHHaa  Teopwus NAacTUYHOCTH "
NAacTUYECKOro TpeHus.
10.MexaHn4yecKasa cxema aepopmaymn.
11.3aBMcUMOCTb mexay HanpaAXeHnAMmmn 7
aedopmauymamm.
12.0edopmaLMOHHbIE  ypaBHEHWA  paBHOBECUA MU
YPaBHEHMA  CBA3SN  MeXAY  HaNpAXeHWaMU U
aedopmaumamm. HepasHomepHocTb gedopmauum npu
06paboTKe gaBneHnem.

MpuyYnHBI HepaBHOMepHON aedopmaLmu.

OlK-2.2: OcyuwiecTsnaer aKcnepTusy
TEXHMYECKOM AOKYMEHTALUM

MeToabl U3y4yeHna HepaBHOMepHON gedopmaLumu.
Posib cun TpeHuA npu 06paboTKe gaBaeHUem.
OcobeHHoCTM TpeHusa npm obpaboTke OMA.
Bnnanue TpeHuA Ha
Hanps»KeHHo-AebOPMUPOBAHHOE COCTOAHME.

5. Cnocobbl onpegeneHns KoapdULNEHTOB TPEHUS B
omAa.

6. MexaHusmbl NAacTMYeCcKom Aedopmaumu
MOHOKPUCTANNOB.

7. CKo/ibX€eHMe U ABOMHNKOBAHME.

8. BennumHa TeopeTnyeckoro M OMbITHONO 3HAYEHUA
CKa/bIBalOLWLEro HanpAXeHna. Ponb gmMcnoKkauum.

9. TMnactmyeckasa gepopmayma NOANKPUCTANANYECKUX
Ten. BHyTpu- u mexsepeHHas gedopmaums.

10. YnpouyHeHue meTtanna npwu aedpopmaumu.
CKkopoctHoe U1 aedopmauMOHHOE  YNPOYHEHME,
M3MeHeHMe CBOMCTB MeTanna.

PwnNE




TemnepaTypHO-CKOPOCTHbIE YC10BUA AedopmaLn.
XonogHas, Tennas, ropadaa gepopmaums.

ONK-5: CnocobeH

pa3pabaTtbiBaTb aHaAMTUUECKUE MW UYMCAEHHbIE MeToAbl nNpu  CO34aHUKU

MaTeMATUYECKUX Moaeneid MaluMH, nNpuBOoAOB, 060pyaOBaHUA, CUCTEM, TEXHOJIOrMUYECKUX

npoLeccos;

OrMK-5.1:

Pa3pabatbiBaeT
MaTemaTUyecKoe onncaHue
npoLeccos
MaLIMHOCTPOEHMA Ha OCHOBE
MaTeMaATUYECKMX U
YUCNEHHbIX METOA,0B
MOZEeNNpoBaHUA

1. MnacTMYHOCTb METaNNa, Kak CBOMCTBO COCTOAHUSA.
2. Metogbl 00paboOTKM METII0B A3B/IEHMEM: CXEMbI,
06/1aCTb NPUMEHEHMA, AOCTOMHCTBA M HeAOCTaTkY, AedeKTbl U
METOZAb! UX NPeayrpeKaeH1e.
3. 3akoHoMepHOCcTH  geopMaii B (hOPMHPOBAHHS
(OBUKO-MEXaHWYECKMX ~ CBOMCTB MeETalla TPU  XOJIOHOM
00paboTKE JABIICHIEM
4. 3akoHomepHocM  pedopmaupmn U GOPMMPOBAHMA
OUBMKO-MEXQHUYECKMX  CBOWCTB  METa/Ula  MpuU  ropsadeit
06paboTKe AaB/IEHNEM.
5. Hapyxuele u BHyIpeHHHE JIepeKTBI TOPSHMEKATAHOIO
MeTaJla ¥ METO/IBI HIX TPEITYPEAKICHHSL
6. OTKNOHEHMA OT MJIOCKOCTM W MPAMOSIMHENHOCTU
METa/VI0NPOKaTa, MPUYMHDBI M METOAbI UX NPeaynpeaeHus.
7.  OmnoHeHWe GopMbl MONEPEYHONO U NPOAOBHOMO CEYEHMA
METa/VI0NPOKaTa, NPUYMHBI M METObI MX MPEAYNPEXAeHUsA
8.  KoHTaKTHOE TpeHWe Npu NaacTvieckom AebopM1pPOBaHMMN.
OcHOBHble 3aKOHOMEPHOCTU U BUbI €M0 NPOABAEHMA
9.  YCTOMYMBOCTb NIACTUHECKOTO TEHEHWS META/INA.

10. MaKpo M MMKPOreoMeTpUA MOBEPXHOCTU MJIaCTUYECKM
AedopmmpoBaHHOro  meTasuia.  OcobeHHOCTM  MPOM3BOACTBA
XOMIOQHOKATAHOTO /IUCTa 0COD0 C/IOXKHOM  BbITAMKKM  MEpPBOi
rPYnnbl OTAENKN NOBEPXHOCTU.

AHM30TPONKMA CBOMCTB META/NA: Ha4a/lbHasA M NPUoBpeTeHHaA,

TPaHCBEPCa/IbHAA M MNOCKOCTHAA. OLEHKa aHWU30TPONUK.
B/msAHME aHM30TPOMMM HA MPOLLECC N/IACTUYECKO Aedopmaumm.




6) MopAagoK NnpoBegeHUA NPOMENKYTOUHOM aTTecTalmMm, NoKa3aTenm U KpUTepum oLeHUBaHUA:

MpomerKyTouHaa aTrectayMa BK/IKOYAET TeOPeTUYEeCKMe BOMPOChbl, NO3BOMANOWMNE OLEHUTb
YPOBEHb YCBOEHUA O0O6YYalOWMMUCA 3HAHUWA, M NpaKTUYecKue 3aJaHus, BbIABAAIOLLME CTeneHb
chOpPMUPOBAHHOCTU YMEHWNI U BRaZeHUI, NpoBoauTca B GOpMe 3K3ameHa.

3K3ameH no OaHHOU OducyunauHe nposooumca 6 ycmHol Gopme Mo 3K3aMeHAUUOHHbLIM
bunemam, KaxObili U3 KOMOPbLIX BKAYaem 2 meopemuyecKkux 80rpoca U O0OHO MpaKmu4eckoe
3a0aHue.

lTokazamenu u Kpumepuu oyeHUBAHUA 3K3aMeHda:

— HAG OUeHKy «omauvHo» (5 6annos) — obyuyarowjulica demMoHcMpupyem 8bICOKUl yposeHb
chopmuposaHHoOCMuU KomnemeHuyuli, 8CeCMopoHHee, cucmemamuyeckoe U 2aybokoe 3HaHue y4ebHo20
mamepuana, c80600HO 8bINoaAHAEM MPAKmMuYecKkue 3a0aHus, Cc80600HO ornepupyem 3HAHUAMU,
YMEHUAMU, MpUuMeHsem ux 8 CUMyayusax MnosbiWeHHOU CAI0HMHOCMU.

— Ha OoueHKy «xopowo» (4 6anna) — obydyarowuiica demoHcmpupyem cpedHuli ypogeHs
chopmupoBaHHOCMU KOMIemeHYuli: OCHOBHble 3HAHUS, YMEHUS OCB0€Hbl, HO 00MnyCcKaromcs
He3Ha4yumesnbHoble owubKu, Hemo4YHocmu, 3ampyOHeHUs MPU aHAAUMUYECKUX onepayusx, nepeHoce
3HaHUl U ymeHuli Ha Hosble, HeCMaHOApPMHsie cumyayuu.

— Ha oyeHKy «ydoesnemeopumesnbHo» (3 6anana) — obyyarouulica demoHcmpupyem rnopo2ossili
ypog8eHb ChopMUPOBAHHOCMU KomiemeHyuli: 8 xo0e KOHMPOsbHbIX mepornpuamuli donyckaromcs
OWUubKU, nposeasemca omcymcmeue o0moesbHbIX 3HAHUl, ymeHuli, HasbiKos, o0byyarowulics
ucrneimsieaem 3HaQYUMesbHbIE 3aMPYOHEHUA MPU OMepuposaHuu 3HAHUAMU U YMEHUAMU Mpu ux
nepeHoce Ha Hosble cumyauyuu.

— HO OUeHKy «HeydoeaemeopumenvHo» (2 banna) — oby4arowulica demoHcmpupyem 3HAHUSA He
bosnee 20% meopemuvecKkozo Mmamepuand, 00NycKkaem cyuecmeeHHsle owubKU, He Moxcem oKasamso
UHMenaeKkmyasnbHsie HasbIKU peuweHus npocmelx 300a4.

— Ha oueHKy «HeydoenemeopumenvHo» (1 6aa) — oby4yarowulica He Moxcem rMoKA3amo 3HAHUS
Ha yposHe 80CMpPouU38e0eHUA U 0ObACHEHUA UHpOPMAyUU, He MOXem noKa3ams UHmMenneKkmyasbHole
HABbIKU pewieHus Mpocmelx 3a0aH.

KypcoBoii NpoeKT 8binosHAemca nod pykogodcmeom rpenodasamers, 8 Npoyecce ee HanucaHusa
obyyarowulica pazsusaem HA8bIKU K Hay4Holi pabome, 3aKpernas U 00HO8PEMEHHO PACWUPAA 3HAHUS,
noslyd4eHHele Mpu u3yvyeHuu Kypca «Mamemamuyeckaa sA02uka U meopusa anzopummos». [lpu
8bIMNoOHEHUU Kypcoeoli pabomesl oby4varouwulics 0oaxeH nokasame cgoe ymeHue pabomame ¢
HOPMAMUBHbLIM MAMepuasaoM U Opy2umu aAUMepamypHsbIMU UCMOYHUKAMU, 0 MAKM¥E 803MOMHOCMb
cucmemamusuposams U GHAAU3UPOBAMb hakmuyecKuli mamepuasa U camocmoamesibHo Mmeop4ecKu
e20 0CMbICAUBAMS.



B npouecce HanucaHus Kypcosoli pabomel obyyarowulica OonxceH pazobpamecs 8
meopemuyeckux 80npocax U3bpaHHOU membl, CAMOCMOAMesbHO MPOAHAAU3UPOBAMb NPAKMUYECKUl
mamepuars, pazobpams U 060cHOBAMb NPAKMUYECKUE PeO0s1IOHEHUS.

lNokazamenu u Kpumepuu oyeHUBAHUA Kypco8o20 npoekma:

— Ha oyeHKy «omauyHo» (5 6annos) — paboma ebinosHeHa 8 coomeemcmeuu ¢ 300aHUeMm,
obyyarowulica nokassieaem 8bICOKUU yposeHb 3HAHULU He MOsaAbKOo HA yposHe 8ocrpouszsedeHus U
06bACHEeHUA UHOoPMAyUU, HO U UHMeNAeKkmyasbHbsie Ha8blKU peweHus rnpobaem u 3a0a4, HaXOH#OeHus
YHUKQ/IbHbIX 0M8emos K npobsemMam, OUeHKU U 8bIHECEHUA Kpumu4ecKux cyxoeHul;

— Ha oueHKy «xopowlo» (4 6anna) — paboma 6bINOAHEHA 8 COOMBEMCMBUU C 3A0aHUEM,
oby4arowulica roKaseleaem 3HAHUA He MOJbKO HA YyposHe 8ocripoussedeHus U 0b6bACHeHUs
UHGOPMayuU, HO U UHMesnaeKkmyasnbHble Ha8bIKU peuweHuUs npobaem u 3a0a4, HaXOHOeHUS YHUKAAbHbIX
omeemos K npobaemam;

— Ha OoUeHKy «ydoenemeopumenvHo» (3 6anna) — paboma 8bINosAHEHA 8 COOMBemMcmeuu ¢
300aHUem, oby4yarouulica Mokasblieaem 3HQHUA HA yposHe 8ocrpou3sedeHus U 0ObACHeHUA
UHGOPMayUU, UHMeNAeKmyasbHbie Ha8bIKU peuweHUs npocmsix 300ay;

— HO oueHKy «HeyodoesiemeopumenvHo» (2 6anna) — 3a0aHUe rpenooaeamess BblMoAHEHO
YacmuyHo, 8 npoyecce 3aujumsl pabomeol obyvarowulicas donyckaem cyujecmeeHHble OWUbKU, He
MOX(em oKa3ams UHMesAeKmyasbHble Ha8bIKU peweHUs nocmasaeHHol 3a0a4u.

— Ha OuyeHKy «HeydoesemeopumenbHo» (1 6ann) — 3adaHue npernodasamerns 6bIMOAHEHO
yacmuyHo, oby4yarowulica He Moxcem eocnpoussecmu U OOBACHUMb COOepH(aHUe, He Moxem
MOKA3amb UHMesneKmyarsnbHble HasbIKuU peweHus nocmaesneHHol 3a0a4u.



