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noxrotosky 15.04.01 Mawmmnnoctpoenie (npukas MunoSpuaykir Poccun o1 14.08.2020 r. No
1025)

PaGouasi mporpamMMa paccMOTpeHa W 0noOpeHa Ha 3acelani kadenpel MarumHel |
TeXHOJIOTHH 00pabOTKHU TaBIeHHEM U MAIIHHOCTPOCHI
26.01.2022, npoToxon Ne 3

3aB. kadenpoisE— — ~~ = C.1. lMnaros

PaBouas nporpamma 0100peHi MeToHECKoll Komiccuel UMMuM
15.02.2022 r. npotoko.1 Ne 6
[pencenarens A.C. CaBuHOB

Pabouas nmporpaMma cocTasiena: A .
noneHt kadeapu MuTOIM. -p Texn. nave = _/ //_//;f’/é/ P.P. J1éma

PerieH3eHT:
aonedT kadeapel MeXxaHnK, KaHl. TEXH. HayK // S M.B. XapueHko




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM Tojly Ha 3acefaHuu Kadeapbl MaIuHbl U TEXHOJIOTHHA 00pabOTKU JaBJICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tnatos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rojly Ha 3acefaHuu Kadeapsl MaIHbl U TEXHOJIOTUH 00pabOTKY TaBICHUEM H

IIporokomor 20 . Ne
3aB. kadenpoii C.U. [1naToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl MaIluHbl B TEXHOJIOTHH 00pabOTKHU JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHust IuCHUIUIMHBL (Moaynsi) «Teopust MU TEXHOJIOTMYECKHE OCHOBBI
po1eccoB 00padOTKH METAIIIIOB IABJICHUEMY SIBIISIOTCS:

- (opmupoBaHHME HAaBBIKOB CAMOCTOSITENIBHOM  HAyYHO-HCCIIEIOBATENbCKOH U
Nearorn4eckol JEesTENIbHOCTH, YIIIyOJIEHHE 3HAaHUN TEOPETHMUECKUX M METOJ0JIOTMYECKUX
OCHOB TEXHUKHU U TEXHOJIOTUU

- OCBOEGHHME UIMPOKOTO Kpyra BOIIPOCOB, OTHOCSIIMXCSI K TEOPUM IPOLIECCOB,
MPOUCXOAIINX IpU 00pabOTKEe METaIOB JaBlieHHEM, 00OOIIeHHEe MX B CTPOHHYIO CHCTEMY
TEOPETUYECKUX 3HAHUM, Oa3upyIOLMXCs HA MOCIEIHUX JTOCTHKEHUSAX HAyKU U IPOU3BOJICTBA,
NpUOOpEeTEeHNE YMEHUH KaueCTBEHHOTO M KOJMYECTBEHHOI'O aHalM3a M3y4yaeMbIX IMPOIIECCOB.
TeopeTnueckoe U3yuyeHUE METOAOB pa3pabOTKH MATEMATHUUYECKUX MOJENEH TEXHOJIOIMUECKUX
MPOLIECCOB.

- (opmupoBaHue HaBBIKOB o0ImIero anaim3a mporeccoB OMJI, mpuobpectnn ymeHUE
BBIOUpATh ONTUMANbHBIN BapUaHT TEXHOJOTMUYECKOTO MPOIECCa, PACCUUTHIBATH €ro, a TaKkKe
BBINOJIHATH HEOOXOAMMBIEC TEXHOJIOTHYECKHE Pa3pabOTKH, YCIEITHOTO BIaJICHUS COBPEMEHHBIMU
npueMaMyd  OpraHM3alliM  HWHCTPYMEHTAJIBHOTO  XO34HCTBA, TMEPEAOBOM  TEXHOJOTHUEH
IIPOU3BOJICTBA HHCTpYMeHTa MamuH OM/I.

- HayuyuTh MAarucTpoB TEOpETHYEeCKHMM OcCHOBaM mporeccoB OMJl, anamuzy
HAIpsDKEHHOTO  COCTOSIHMSL M CHUJIOBOIO  BO3JCHCTBUSL MHCTPYMEHTAa M IUIACTUYECKHU
nebopMUpyeMoOro Tena AJisg MOJy4YeHHs] ONTHUMAalbHOW ()OPMBI U CBOWCTB H3AENUS, CTYIEHT
JOJDKEH YMETh paccuuTarh JedopMallud, HaMpsHKeHHs,, TEMIIEpaTypHOE TII0J€, IPOTHO3
pa3pylieHus B mpolieccax 00padOTKH METAIIOB IaBlIEHUEM ¢ IpuMeHeHrneM DBM.

JUig nocTrKeHUsl TOCTaBICHHBIX Liesiell B AucuuIinHe «Teopus U TEXHOJIOTHYECKue
OCHOBBI IPOLIECCOB 00PAOOTKH METAIOB JJaBIIEHUEM) PEIAOTCs 3a/1aui 10 U3yYeHUIO YCIOBUM
nedopMalnuy, HEOOXOJMMBIX M JOCTATOYHBIX JJIs Hayala IUIaCTUYECKOW aedopManuu u
oOecrieueHrs HaAWBBICIIEH IJIACTUYHOCTH MeTalljla B CHUCTEeME HWHCTPYMEHT — MeETayl; s
noJiyueHus: u3enuil Tpedyemoi (Gpopmbl ¢ ONTUMAIBHBIM COYeTaHHEM (U3HKO-MEXaHUUECKUX
CBOMCTB.

B pe3ynbrare BBINOJHEHUS TPAKTUYECKUX pabOT MarucTp JOJDKEH MOJyYUTh
JIOCTaTOYHBIE HaBBIKU B MPAKTUUYECKOM MPUMEHEHUH MOYYEHHBIX 3HAHUN MTPU MPOEKTUPOBAHUU
MHCTPYMEHTA, IITaMIIOBOM OCHACTKHU U BBIOOpPE TEXHOJOTUU MPOU3BOACTBA U3JIEIUA METOIaMU

OM/I.

2 MecTo qMCUMIIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI POrpaMMbl

Juctmmuimaa Teopusi ¥ TEXHOJOTHYECKHE OCHOBBI IMPOIECCOB O00Pa0OTKHA METaIOB
JTaBJIEHUEM BXOJHUT B 00513aTeIbyI0 YacTh y4eOHOTo 1aHa 00pa30BaTeNbHON POrPaMMBbI.

Jns  w3ydeHWs  AMCHUIUIMHBI  HEOOXOAWMBI  3HaHHMA  (YMEHHUS,  BIIAJCHHSA),
c(OpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHS] AUCIUIUTUH/ IPAKTUK:

CoBpeMeHHOE BBICOKOTEXHOJIOTHYHOE 00OpyJOBaHUE Ui 0OpabOTKM MarepHuasoB
pe3aHneM

CoBpeMeHHbBIE TIPOOIEMBI MHCTPYMEHTAIBHOTO OOECIEeYeHUsT MalTHHOCTPOUTEITHHBIX
IPOM3BOJICTB

HcTopus 1 MeTO10JI0TUsl HAYKU M IPOU3BOJICTBA

3HaHus (YMEHHS, BIAJICHUs ), TIOJYYCHHBIC TIPH W3YUYEHUH NAHHOW AUCIUIUINHBI OYIyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUILTIH/TIPAKTHK:

TexHoM0TH KOBKH U 00BEMHOM IITaMITIOBKH

Teopust 1 OCHOBBI TPOEKTUPOBAHUS MAIIMH 00PaOOTKH METAIUIOB JaBJICHHUEM

[Tpou3BoaCTBEHHAS - TPEAUITIOMHAs TPAKTUKA

ITpon3BoacTBEHHAA - HAYYHO-UCCIIEI0BATEIbCKAs IPAKTHUKA

ITonroToBka K npoueaype 3alyThl U 3al1Ta BBITYCKHOW KBaTH()PUKALMOHHON pabOThI

[TonroToBka u caya rocy1apcTBEHHOTO K3aMeHa



dusnKo-XxUMHUUecKas pazMmepHas 00padoTka MaTepHuaIoB

3 Komnerenuuu ody4yarouerocsi, popMupyembie B pe3yabTaTe 0CBOEHUSA
AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs
B pesynbrare ocBoeHust qucuuIiuHbl (Moayis) «Teopusi U TEXHOJOTUYECKUE OCHOBBI
IIPOLIECCOB 00pPaOOTKH METAJUIOB JIaBJICHHEM» OOyYaroIUNcs MOJKEeH 00laaaTh CIEeIyIOIUMU
KOMITETCHIIUSIMU:
Kon nnaukaropa Nuaukatop 10CTHKEHUSI KOMIIETEHIUA

OIIK-2 CriocobeH OCYIIECTBIATh SKCHEPTH3Y TEXHUYECKOW JOKYMEHTAIIMU TPH peaTu3aluu
TEXHOJIOTHYECKOT0 MpOIIecca;

OIlK-2.1 Pemaer mpodeccuonanpHble 3a1aud MO pa3pabOTKe KOHCTPYKTOPCKOM
TEXHOJIOTHYECKOM JOKYMEHTAIMH B COOTBETCTBUH ¢ TpeboBanusmu [ OCT

OIIK-2.2 OCYIIECTBIISIET SKCIEPTU3Y TEXHUUECKON JOKYMEHTAIIUN

OIIK-5 Cnocoben pas3pabaTbiBaTh AHAIUTUYECKUE M YHCIEHHBIE METOIBI MPH CO3JaHHUU
MaTEeMaTUYeCKUX MOJEIe MalllH, MPUBOJIOB, OOOPYIOBaHUS, CHUCTEM, TEXHOJIOTHYECKUX
IPOIIECCOB;

OIIK-5.1 Pa3pabaTbiBaeT MaTeMaTHUeCKOE OMMCAHHME MPOILIECCOB MAIIMHOCTPOCHUS
Ha OCHOBE MaTEMaTHYECKUX M YMCICHHBIX METOI0B MOJICITUPOBAHUS




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,1 akaj. 4acos:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 4,1 aka. yacos;
— caMocTosTenbHas pabora — 159,2 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynutopHas 5 o
KOHTaKTHasI =t
5 = dopmMa TEKYIIEro
T =
Pasnen/ Tema gl « pabora ) [ S Bun KOHTPOJIA Ko
2| (Bakax. gacax & .
> A 3 © |camocrosTensHOM | ycneBaeMoCTH M
JUCLUTUTAHBI ) S . | kommeTenu
0 & paboThI IIPOMEKYTOYHOM
na6. |mpaxr.| € &
Tex. : 128 aTTecTalluu
3aH. | 3aH. | O &
1. Teopus HanpsDKeHUH
[Toaroroska
MPaKTUYECKOMY
3aHATHIO,
CaMocToATenbHOE
HU3y4yeHUe [IpomexyTouHbIi
yueOHOi u KOHTpPOJIb
HayqIHOU O(l)OpMHeHI/Ié u OIK-2.1,
1.1 Beenenue 1 1 10 OIIK-2.2,
JUTEPATYPBHI. 3aIIuTa OITK-5 .1
Pabora ¢ TIPaKTHIECKOM '
KOMIIBIOTEPHBIMU paboThI
00yJaroIrMu
nporpaMMamH,
SNIEKTPOHHBIMHU
yueOHUKaMU
1.2 KoMMoHeHTHI tenzopos| 1
. . [MoaroroBka
HaIpsHKeHHH, nedopmanmi,
CKOpOCTeit nedopmaruii ux TPAKTIHECKOMY
p p ’ 3aHATHIO,
WHBapUAHTHBIC  XapaKTEPUCTHKH.
CamocTosTenbHOe
Juddepennanbuple ypaBHEHUS N
U3yuCHHE [TpomeKyTOYHBIH
paBHOBecusi. COOTHOIICHUST MEXIy N
yueOHOH U KOHTPOJTb,
HaNpsDKEHUSIMH,  OTHOCHUTEJIbHBIMU HAVIHOG oopMICHHE 1 OIIK-2.1,
neopMasiMi M CKOPOCTSIMU 1 1 10 i p OIlK-2.2,
. JIUTEPATYPBI. 3aIuTa
OTHOCHUTENBHBIX Jie(popMaluii mpu . OIIK-5.1
. . Pabora ¢ MPaKTUIECKOH
yrnpyrou u TUTACTHYECKON
. KOMITbIOTEPHBIMU paboThI
nepopmaru. OO00O0IIEHHBIH 3aKOH
00yJarIrMu
I'yka. VYcimoBusi  IIIaCTUYHOCTH:
IpOorpaMMamH,
SHEPreTUUECKOE, IIOCTOSIHCTBA
JNIEKTPOHHBIMHU
MaKCHUMaJbHBIX KacaTeJIbHbIX
. yueOHUKaMU
HaIpPsHKSHUH
HWroro no pazneny 2 2 20




2. Omnpenenenue  aedopMupyromieit

CHJIBI
IloaroroBka k
nabopatropHo-
MIPAKTHYECKOMY
3aHATHIO
21 Merton TIPUOITMIKEHHBIX ’
N Brimonnenue
(oaHOMEpHBIX) ypaBHEHUI
MPaKTUYECKUX
IUIACTHYECKOTO paBHOBECHSI. N
pabor. [TpomMeKyTOYHBIH
OcHOBHBIE JOMYIICHUS pu
CaMocCTOosTeNbHOE KOHTPOJIb,
MOCTPOCHUH TIPUOTMIKEHHBIX OIlK-2.1,
N U3y4ueHHe odopmIIeHHE U
ypaBHEHHH paBHOBECHS u 8 GHOM 1 B OIIK-2.2,
COCTOSIHUS IUTACTUYHOCTH. i . . OIIK-5.1
. Hay4YHOU HPaKTHIECKON
Onpenesnenue nedopMupyromen
CHJIBl Ha TpHUMeEpe  Olepauuu fHTCPATYPEL. padote!
. Pabora ¢
0casiku LHJIMHIPUYECKON
KOMITBIOTEPHBIMHU
3arOTOBKH.
00yJarIIMu
nporpaMMamH,
JNIEKTPOHHBIMHU
yueOHUKaMU
IloaroroBka k
nabopatopHo-
2.2 Metoag nHMHUI CKOJIBXEHUS NPaKTUYECKOMY
(XapakTepucCTHK). Crioco0bI 3aHSTHIO,
HOCTPOCHUS CETOK JIUHUT Brimonnenue
CKOJEXEHHS Ha OCHOBE TEOpeM MPAKTHIECKUX
T'enku, IIpanaras U pabor. ITpomexyTOYHBIHA
MaTpUYIHO-ONIEPaTOPHBIN. CamocTosaTenpHoe KOHTPOJIb, OIK-2.1
BapuaumonHnslii  3HepreTHdecKuit 8 H3y4eHHE odopmienue u OIIK 2' 2’
METO/I. Koneuno-pa3HocTHBIH yueOHOM U 3ammTa OITK 5' 1’
METOL. Merton KOHEYHOTO Hay4YHOU MPaKTUYECKOU '
aneMeHTa.  MeTtoag  IpaHMYHOTO JUTEPATYPBI. paboThI
JJIEMEHTA. DKcHepuMeHTaTbHbIC Pabora ¢
METO/IBI. KOMITBIOTEPHBIMHU
DKCneprMeHTaTbHO-aHATUTHIECKUE 00yJaroIIMu
METO/bI, BU3HOIUIACTUYHOCTh nporpaMMamH,
SNIEKTPOHHBIMHU
yueOHUKaMU
[Toaroroska
MPaKTUYECKOMY
3aHATHIO,
CamocToATeNnbHOE
HU3y4yeHue [IpomexyTouHBIH
2.3 Maremaruueckoe u pusuueckoe YIeHy p YT
y4eOHOi u KOHTPOJIb,
MOJIEJIMPOBAHUE TEXHOJIOTHUYECKUX HAVIHO o(OpMICHHE 1 OIlK-2.1,
MPOIIECCOB OOpabOTKH JaBIICHUEM, 8 i P OIIK-2.2,
JUTEPaTypBI. 3aIIuTa
UX  oNTUMM3auus.  YIIpaBiIeHUE N OIIK-5.1
Pa6ora ¢ MIPaKTHYECKON
MPOLIECCAMH.
KOMITBIOTEPHBIMHU paboThI
oOyJaromumn
nporpaMMamH,
ANIEKTPOHHBIMHU
yueOHUKaMU
HWroro no pazneny 24

3. PaspymieHne TpH IUIACTHYECKOM

JaeopMHUPOBaHHH.




IlogroroBka

IIPaKTHYECKOMY
N 3aHITHIO
3.1 HakomieHre MOBPEKIACHUI. >
[MpenensubIe JarpaMMbl Camocrosrersroe N
H3y4eHue [IpomexyTounsIii
TUIACTUYHOCTH U MX MCIIOJIb30BAHUEC SHo0ii 11 COHTPOIID
IOpyd  pacyeTaXx TEXHOJIOTHYECKUX yie . poJb, OIIK-2.1,
nporeccoB 00paboTku naBieHueM.| 1 8 HayHHom odopmrerme OIIK-2.2,
Boccranosnenue 3amaca fHTCPATYPEL. JatuTa - OIIK-5.1
TUTACTHYHOCTH. [MnacTuyHOCTH PaGora c MpAKTHACCKOH
. KOMITbIOTEPHBIMU paboTh
MeTala B YCIOBHAX TOpsUei
00yJarIrMu
neopMaruy.
IIpOorpaMMaMmH,
JIIEKTPOHHBIMHU
yueOHUKaMU
HUroro no pazaeny 8
4. Maremaruueckoe #  (PH3HUYECKOE
MOJIeTUPOBaHHe TEXHOJIOTHYECKUX
nporeccoB 00pabOTKH JaBiie-HIUEM
[ToaroroBka
MIPaKTHYECKOMY
4.1 MeroJi KOOPAUHATHBIX CETOK. 3aHATUIO,
Meroauka 00pabOTKU H3MEPEHUs CaMocTosTenbHOE
neopMaruid, H3y4eHUe [IpomerxyTouHsbIif
HOJIAPU3AIMOHHO-OITHYECKUH u yueOHOil u KOHTPOIIb, OMNK-=2.1
METOZ Myapa, WX HCTONb30BaHHE 8 HAyYHOM odopmIIeHHE U OHK-Z:Z:
IpU pacyeTe HalpsHKeHUH METOAOM JUTEPATypBI. 3aIluTa OITK-5 .1
BU3HOIUIACTUYHOCTH. MeToasl | PaGora ¢ TIPaKTUIECKOM
anmaparypa Uil HU3MEPEHHUS CHII KOMITBIOTEPHBIMHU paboThI
nedopmupoBaHUs, MOMEHTOB, 00yJaroIIMu
KOHTAKTHBIX HAINPsKEHUH porpaMMamy,
JNIEKTPOHHBIMHU
yueOHUKaMU
[Toaroroska
IPaKTUYECKOMY
4.2  VmpaBieHHe  NPOLECCAMH. 3aHATHIO,
XapaxTepHble 0COOEHHOCTU CamocCToATenbHOE
TEPMOMEXaHHYECKUX PEKUMOB n3yveHune ITpomMexxyTO9IHBIH
IUIACTHYECKOTO  e(hOPMUPOBAHUS yueOHOi u KOHTPOIIb, OMK-2.1
CIeIaTbHBIX CIIABOB: | 8 Hay9IHOH odopmnenue u OHK-ZI 2’
OBICTPOPEIKYIUX, JUTEPATYPBI. 3ammra Ol'[K-5. 1’
KOPPO3UOHHOCTOMKHX, Pa6ora ¢ TIPaKTUIECKON '
JKapOMPOYHBIX CTaleH, KOMIIbIOTEPHBIMH paboTHI
ATIOMHHUEBBIX, MeHBIX, 00yJaroIIMu
THUTAHOBBIX CIIJIABOB. InporpamMmamu,
JNIEKTPOHHBIMHU
yueOHUKaMU
[MoaroroBka
MIPaKTHYECKOMY
4.3 Meroll KOOPIMHATHBIX CETOK. 3aHSTHIO,
Metoauka 00pabOTKM H3MEpEeHHUs CamocrosTensHoe
nedopmarui, n3ydeHune IMpomexyTOUHBIH
MOJISIPU3AIIHOHHO-OITHIECKHI u y4eOHOit 1 KOHTPOJTb, OIK-2.1
METOA Myapa, MX HCTONb30BaHHE 8 Hay4YHOH odopmnenue u OHK-2.2:
IPU pacueTe HampsHKEHUH METOIOM JIUTEPATYPBI. 3aIuTa OIK-5.1
BH3HMOIUTACTUYHOCTH. MeTonsl | Pa6ora ¢ MPAKTHYECKOI
ammaparypa Uil HM3MEpPeHHsS CHII KOMITBIOTEPHBIMH pabdoTbl
neGopMUpoBaHuS, MOMEHTOB, 00yJarmrMu
KOHTAKTHBIX HaIPsHKSHHN IporpaMMamH,
JNIEKTPOHHBIMHU
yueOHUKaMU
Hroro no pazaeny 24

5. Ynap u xonebanusl.




IToaroroBka

yueOHUKaMU

51 TeopeMbl ©  COXpaHEHUH [IPaKTHYECKOMY
KOJIMYECTBA JIBIDKEHUS M TIIABHOTO 3aHATHIO,
MOMEHTA KOJIMYECTBA [JBIKECHUS B CaMocCTOosTeNbHOE
3aMKHYTOH cHCTeMe TIpH yZape. H3y4eHue [IpomexyTounsIii
Ipsamoit LEHTPAIbHBII yaap. yueOHOil u KOHTPOJIb, OIK-2.1
Koaddunuent BOCCTaHOBJICHHSL. 8 HAYYHOH odopmIeHHE U OHK-Z. 2’
IToTepst KUHETHYECKOH SHEPIUU NIPU JUTEPATYPBHI. 3ammra OHK-SI 1’
HEYTIPYTOM yaape. Pacuetst Pa6ora ¢ MIPAKTHIECKOI '
sHepruu, cuiasl u  KIIJ ynapa KOMITbIOTEPHBIMHU paboThI
MoJioToB. Pacuer paGouei kieTu 00yJarIIMu
CTaHa Ha OIPOKH/IBIBAHHE B MOMEHT MIpOorpaMMaMmH,
3aXBaTa 3arOTOBKH. JIIEKTPOHHBIMHU
yueOHUKaMH
[Hoaroroska
IPaKTUYECKOMY
3aHATHIO,
CamocTosTenbHOe
H3y4eHUe [IpomerxyTouHsbIif
5.2 OCHOBHBIE  XapaKTEPUCTUKH yueOHOil u KOHTPOJIb, OMNK-2.1
MEXaHHMYECKHX KOJICOaHUiA. o5 HAyYHOM odopmIeHHE U OHK-Z. 2’
Pacuetsl HaIpsHKEHUH u JUTEPATypBI. 3aIluTa OHK-SI l,
neopMaIuii B ICTANAX U y3JIax. Pa6ora ¢ MIPAKTUYECKOM '
KOMITBIOTEPHBIMH paboTHI
o0yJaromumMu
IIpOorpaMMaMmH,
3JIEKTPOHHBIMU
yueOHUKaMHU
[Toaroroska
IPaKTUYECKOMY
3aHATHIO,
CamocTosaTenbHOe
5.3 OcHOBHBIE MOJIOXKEHHST pacdeTa n3yveHue ITpomexxyTOUHBIH
Ha  IPOYHOCTH M JKECTKOCTh yueOHOi u KOHTPOJIb, OIK-2.1
TUIOCKUX W MPOCTPAHCTBEHHBIX PaM. 5 Hay4IHOH odopmnenue u OHK-Z: 2’
Hx mpuMeHeHue K pacueTaM CTaHUH JUTEPATypBI. 3aIIuTa OIIK-5 l’
NPECCOB, CTAaHWUH pabOUYMX KIeTeH Pabora ¢ MIPaKTAYECKON '
IMPOKAaTHBIX CTAHOB. KOMITBIOTCPHBIMHA pa60T1>1
00yJaroIrMu
IpOorpaMMamH,
DJIEKTPOHHBIMU
yueOHUKaMU
Wroro no pazneny 38
6. PemieHne TEXHOJNIOTHMYECKUX 3a1ady
OMJT
[MoaroroBka
MIPaKTHYECKOMY
3aHATHUIO,
CamocTosTenbHOe
6.1 PemeHne TEXHOIOTHYECKHX U3y4ueHHE [TpomeskyTOUHBIH
3a7a4 OM/] Ha OCHOBE yueOHOH U KOHTPOJIb, OIK-2.1
MHTETPUPOBAHUS YIIPOLIEHHOTO 4 Hay4YHOH odopmnenue u OHK-2.2Y
mudhepeHInaIbHOTO  YpaBHEHUS JIUTEPATYPBI. 3aIuTa OIK-5 l’
paBHOBECHs COBMECTHO c Pabora ¢ MPaKTUYECKOU '
YPaBHEHUSIMH IJIACTUYHOCTH. KOMITbIOTEPHBIMH paboThl
00yJarmrMu
IporpaMMamH,
JNIEKTPOHHBIMHU




IlogroroBka

IIPaKTHYECKOMY
3aHSTHIO,
CamocrosTensHoe
6.2 AHamM3  TEXHOJOTHYECKHX U3yUYCHHE [TpomMeKyTOYHBIH
orepaLuii; ornpeeneHne yueOHO U KOHTPOJIb, OIK-2.1
neOpPMUPYIOIIUX  CHJI,  PabOTHI 4 HAYYHOH odopmIIeHHE U OHK-2I2,
(MomHOCTH) nedopmarnuy, JUTEPATYPBIL. 3ammra OHK-S. 1’
BBISIBIICHHE OpaKOBOYHBIX Pa6ora ¢ MPaKTHYECKOU '
MPU3HAKOB. KOMITBIOTEPHBIMH paboTh
00yJarIrMu
IIpOorpaMMaMmH,
JIIEKTPOHHBIMHU
yueOHUKaMU
[ToaroroBka
MIPaKTHYECKOMY
3aHATHIO,
CamocrosTensHoe
6.3 AHamM3  TEXHOJOTHMYECKHX U3ydeHHe ITpoMexyTOIHBIN
orepanuii; orpezeneHne y4eOHoit n KOHTPOJIb, OIK-2.1
neOpPMUPYIOIIUX  CHJI, PabOTHI 259 HAyYHOM odopmIeHHE OHK-2I2,
(MomHOCTH) nedopmanyu, ' JUTEPaTypBHI. 3almTa OHK-S. 1’
BBISIBIICHHE OpaKOBOYHBIX Pabora ¢ MIPaKTUYECKOM '
MIPU3HAKOB. KOMITBIOTEPHBIMH paboTh
00yJarIIMu
nporpaMMamH,
JNIEKTPOHHBIMHU
yueOHUKaMU
HWroro no pazaeny 33,2
7. Kunemaruka KIIIM
[Toaroroska
NPAKTUIECKOMY
7.1 Kunematuka SaHATHIO,
CamocToATeNnbHOE .
KPHUBOIIUITHO-IIIATYHHOTO yeHIe ITpoMeXyTOIHBIH
MeXaHW3Ma KPHBOIIHUITHOTO Mpecca, yae6HOM 1 q)KOHTpOHI:,
BIIMSTHUE KOHCTPYKTHBHBHBIX . odopmieHue U
mapaMeTpoB. pi/(I/IHeMaTI/IKa HayHHou 3pau11/1Ta OrK-2.1,
YHHMBEPCAIbHBIX  IIAPDHUPOB B 12 fATCPATYPHI. MPaKTUYECKOU OIK-2.2,
MIMAHACIAX TMPOKATHBIX CTaHOB. Pabora c paboTHI. OIK-5.1
KOMITBIOTEPHBIMH .
Vyer cUnl TpEHUS B Kypcosoii
KAHEMATUYeCKHX Tapax, y4eT CHII obyuatonumu MIPOEKT.
—— nporpaMMamH,
JNIEKTPOHHBIMHU
yueOHUKaMHU.
KypcoBoii npoexr.
Wroro no pazneny 12
Hroro 3a cemectp 159,2 KII,9K3aMEH
Hroro no aucnumiuze 159,2 KYpCOBOH TPOCKT,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomnecce wnsyudenuss kypca «Teopusi M TEXHOJIOTMYECKHE OCHOBBI IIPOIIECCOB
00pabOTKH METaIOB JaBJICHHEM» IPUMEHSIOTCS CIeAyIoNe 00pa30BaTeIbHbIC TEXHOIOT UK :

1. UndopManmoHHbIE TEXHOIOTHH — 00YYCHHUE B JIICKTPOHHON 00pa30BaTeIbHOM Cpejie ¢
eTbI0 PACHIMPEHHs JOCTyNa K 0Opa3oBaTeNbHBIM pecypcaM, Uil 4ero IMpu IMPOBEICHUH
OT/ICNIbHBIX 3aHATHH M OpraHU3alld CAMOCTOSTEIBHOW pPabOThl CTYICHTOB HCIIOJIB3YIOTCS
AIICKTPOHHBIC BEPCUH Kypca JICKIUI U PacueTHO-rpapuuecKoil paboThl.

2. Pabota B KOMaH/ie — COBMECTHasI ICSITEIbHOCTh CTYACHTOB B IPYIINE IIPH pacyeTax Ha
NPaKTHYECKUX U Ja0OPaTOPHBIX 3aHATHSX, HAIPABICHHAs HA pelICHHE OOIIeH 3aJaul MmyTeM
CIIOXKEHHS PEe3yJIbTaTOB UHIHUBUAYATbHON PaOOThI YWICHOB IPYIIIIHL.

3. Case-study - anamu3 peanbHBIX NPOOJIEMHBIX CHTYallMif, HMMEBIIUX MECTO B
COOTBETCTBYIOLICH 001acT MPOPECCHOHANBHOM JEATeIbHOCTH, W MOMCK BapHAHTOB JYYIINX
peLeHui.

4. MexauCIMIUTHHAPHOE 00yYeHHe — UCIIOIb30BAaHUE 3HAHUIT U3 Pa3HBIX 00JacTel 1 UX
IPYIIIMPOBKA B KOHTEKCTE PEIIacMOi 3a1a4H.

6 YueOHO-MeTOAUUECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kaprun, B. P. Teopus 00paboTKi MeTauIoB qaBieHHeM : yueOHoe mocobue / B. P.
Kaprun. — Camapa : Camapckuii yauepcutet, 2019. — 112 ¢. — ISBN 978-5-7883-1458-7. —
Texcr : onextponsslii // Jlab ©  JneKkTpoHHO-OMOmMoTewHast cuctema. —  URL:
https://e.lanbook.com/book/148619 (mata obpamienus: 13.07.2022). — Pexkum goctyma: s
aBTOPH3. MIOJIb30BATEINIEH.

2. 3arupos, H. H. Teopus 00paboTku MeTaioB naBiieHueM : yueOHoe mocodue / H. H.
3arupos, C. b. Cunensaukos, E. B. UBanos. — 3-e u3n., nepepab. u gomn. — KpacHosipck : COY,
2018. — 148 c¢. — ISBN 978-5-7638-3894-7.— Tekct : osnexktpoHHblii // Jlaub
3NIEKTPOHHO-OMOIHoTeynass cucrema. — URL: https://e.lanbook.com/book/117788 (nata
obpamienus: 13.07.2022). — Pexxum A0CTyIa: /15 aBTOPHU3. TIOJIB30BATENIEH.

0) lonoJiHMTEILHAA JIATEpaTypa:
1. Komukos, A. II. O6paboTka MeTayuioB JaBieHUEM. Teopusi MpoIeccoB TPYOHOTO

npousBojcTBa : yueOHuk / A. I1. Komukos, b. A. Pomannes, A. C. Anenienko. — Mocksa :
MUCHUC, 2019. — 502 c¢. — ISBN 978-5-906953-98-8. — Tekcr : anekrponHslii // Jlaup :
aNIEKTPOHHO-OMOMmoreunass cucrtema. — URL: https://e.lanbook.com/book/129026 (mata

obpamienns: 13.07.2022). — Pexxum A0CTyIa: /15 aBTOPHU3. TIOJIB30BATENEH.

2. 3ybapeB, ). M. TexHomorus aBTOMaTHU3UPOBAHHOTO MAIIMHOCTPOEHUSI.
[IpoekTupoBaHue U pa3padOTKa TEXHOJIOTHUECKHUX MPOIIECCOB : yueOHoe mocoodue s By30B / 0.
M. 3y6apes, A. B. [Ipuemsimes, B. I'. FOpseB. — 2-e uzna., crep. — Cankrt-IlerepOypr : Jlaus,
2021. — 312 c¢. — ISBN 978-5-8114-7211-6. — Texkct: oaaexktponnsiii // Jlanb
3NIEKTPOHHO-OnOmoreunass cucrtema. — URL: https://e.lanbook.com/book/156390 (mata
obpamienns: 13.07.2022). — Pexxum A0CTyIa: A1 aBTOPHU3. IIOJIB30BATEIEH.

B) MeTonuyeckue ykazaHus:
1. ITunTs, T. H. DkcneprMeHTaIbHOE UCCIIEI0BAHUE TPOLIECCOB TEPMOIUHAMUKH.



Jlabopatopusrii mpaktukyM [ Tekcr] : yueOHoe mocodue / MI'TVY. - Marauroropek : MI'TY, 2013.
- Pexum JIOCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true. - 1 snextpoHn. onT. auck (CD-ROM).

2. TlpunoxeHUs TEOpUH IIACTHYHOCTH K pa3paboTKe M aHAIM3Y TEXHOJOTHYECKHX
poIeCcCOB [DIEKTPOHHBIN pecypc] : yueoHoe mocobue / B. M. Canranuk, A. M. Ilecun, /1. H.
YukwuiieB u Ap. - [2-e usn., moaror. mo ned. uza. 2012]. - Marauroropek : MI'TY, 2013. - 1
3JICKTPOH. OTIT. JINCK (CD-ROM). - Pexxum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349
/1049&view=true

3. Hoporobun B. I'. Teopernyeckue OCHOBBI OOpaOOTKH METAUIOB JaBJICHUEM
[DnexTponnsblii pecypc] : yuebnoe mocobue / B. I'. Jloporoouam, A. I'. Kopuynos, K. T.
[TuBoBaposa ; MI'TY. - Maruautoropck : MI'TVY, 2015. - 1 anekrpon. ont. auck (CD-ROM). -
Pexum nocTvha:

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpok neiicTBUS TULIEH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip CBOOOJIHO  PAcCIpPOCTPAHSIEMOC 0ECCPOUHO

FAR Manager CBOOOJHO  pacmpoCTpaHIEeMOe 6eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX H HH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HazBanwue kypca Cchblika

ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Haunonanphas nH(GOPMaIMOHHO-aHATUTHYECKAs
cucteMa —  Poccuiickuii  MHAEKC  HAy4HOIO
uutuposanus (PUHIL)

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

URL.: https://scholar.google.ru/

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

MarepuanbHO-TEXHHUECKOE 00eclieueHre JUCIUIUINHBI BKITIOUAET:

VYdeOHbIe ayIUTOPUH UIS TIPOBEICHHS 3aHITUN JICKIIMOHHOTO THUTA: MYJIbTHUMEIUHHBIC
CpEeICTBA XpaHEHUs, IePeIayll U MpeACcTaBIeHUS HH(OPMAIIUH.

VYdeOHbIE ayOWTOpUW Ui TPOBEACHUS TMPAKTHYECKUX 3aHATHUH, TPYNIOBBIX W
WHAVBUAYAIbHBIX KOHCYNbTAllMi, TEKYIIEro KOHTPOISI M TMPOMEKYTOYHOM aTTeCcTalluu:
MYJIbTHMEINIHBIEC CPEICTBA XPAaHEHHS, IEPEIauH U MPEICTaBICHUS HHPOPMAIINH.

KoMriekec TecTOBBIX 3aJaHMii Ui TPOBEACHUS TMPOMEXKYTOUHBIX H PYOESKHBIX
KOHTPOJICH.

[TomerieHus 17151 CaMOCTOATENBHOM paboThl 00yUarOIIUXCsl: IEPCOHATbHbBIE KOMITBIOTEPHI
¢ makeroMm M8 O Pace, BbixogomMm B HWHTEpHET W ¢ JOCTyNOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemmenne st XpaHeHHs W MPOPHIAKTHYECKOTO OOCIYXKHUBaHHsS  y4eOHOTO
oOopynoBaHusi: IKadbl JUIsI XpaHEHHS Y4eOHO-METOJMYECKOW JOKYMEHTAIuH, Yy4eOHOTro
000pyI0BaHUS ¥ Y4€OHO-HATJIAIHBIX TTOCOOHUH.



Ipuioxkenne 1
Y4eOHo-MeTo1nYecKoe 0OecreyeHne caMoCTOATEIbHOU paboThl CTYJCHTOB

Bomnpocel k 3xk3aMeny

1.  Comnocranenue nporeccoB OMJI ¢ npyrumu crioco6amu moaydyeHus: METaNInYECKUX
153 (05078
duznyeckas NpUpo/ia MIACTHIECKOHN Aeopmaiui.
N3menenue Gpopmbl Tena npu 00paboTKe JaBICHUEM.
Hanpspkenus u neopmanuu B TOUKe.
['maBHBIE MaKCHMaJIbHBIE KacaTeIbHBIC HAMIPSKECHHUSL.
Koaddumuentsr nedopmarun.
VYcnoBust MOCTOSTHCTBA 00bEMa M HAUMEHBIIIETO COITPOTHBIICHHUS.
Hanpspxenno-nedopmupoBannoe coctostaue mpu OM/I.
JedopmarimonHasi Teopust INIACTUYHOCTH U TUIACTUYECKOTO TPEHHSL.
0. Mexanudeckas cxema aehopMariuu.

11. 3aBHCHMOCTH MEXIY HANPSHKEHUSMH U AePOpMAITUIMH.

12.  JlepopmannoHHbIe ypaBHEHUS] paBHOBECHUS I YPABHEHUS CBSA3H MEXAY HAMPSKECHUSIMHU
u nepopmanusmu. HepaBHOMepHOCTE AeopMariu pu 00padOTKe JaBICHHEM.

13. IIpuuyuHbI HEpaBHOMEPHOH e opMaIiH.

14. Meronasl u3yueHus HEPAaBHOMEPHO JTePopMaIiii.

15.  Pounb cui Tpenus npu o0paboTKe JaBICHUEM.

16. OcobGenHoctu Tpenus npu oopadotke OM/I.

17. BnusHHe TpeHUs Ha HaNpsHKEHHO-Ie(POPMHUPOBAHHOE COCTOSHUE.

18. CmocoOsI onpesenenus ko3 uimeHToB Tperus B OM/I.

19. MexaHu3MBbI IIACTHYECKON JepOopMaliuil MOHOKPHCTAJIIOB.

20. CkoabXeHHe U JBOMHUKOBAaHHE.

21. BenuunHa TEOPETUYECKOTO M OMBITHOI'O 3HAYEHUS CKAJIBIBAIOIIETr0 HaNpspkeHus. Ponb
JIVICTIOKAIINH.

22. Ilnactuyeckas negopmanus NOJUKPUCTAIUIMUECKUX Tell. BHyTpu- M Mex3epeHHas
nedopmarusi.

23. VYmpounenue Metauia npu  gepopmanuu. CkopocTHoe U JedopMaroHHOE
yIIPOYHEHNE, H3MEHEHUE CBOMCTB MeTaslIa.

24. TemnepaTypHO-CKOPOCTHbIE YCIOBUS Jeopmanuu. XOJOAHAs, Teruias, ropsdas
nedopmarusi.

25. IlmacTMYHOCTH MeTajIa, KaK CBOMCTBO COCTOSIHUS.

26. Merompl 00pabOTKM METAUIOB JABRJICHHEM: CXEMbI, OONacTh MPHUMEHEHWsl, JOCTOMHCTBA M
HEJIOCTATKH, Ie()SKTHI ¥ METOIBI FIX TIPSIYIPEKICHHE.

27. 3axoHoMepHOCTH JedopMariii B (OpMUPOBAHUST (PUBUKO-MEXAHUYECKHUX CBOMCTB METaUIa MpH
XOJIOJTHOM 00pabOTKeE JTaBIICHAEM

28. 3axoHomepHOCTH JeopMarii 1 (hOpMUPOBAHHS (DHBUKO-MEXaHMYECKHX CBOMCTB METailia MpH
ropstaer 00pabOTKe JTABIICHHACM.

29. HapyxHble 1 BHyTpeHHHE IeeKThI TOPSUEKATAHOrO METAIIA ¥ METOIBI HIX TIPEIYPE/KICHHSL.

30. OrroHeHHsT OT IUIOCKOCTH W TIPSIMOJIMHEHHOCTH METaUIONPOKATa, MPUYMHBI U METONBI MX
TIPEITYIPEKICHUS.

31.  Orrronenre GopMbI OMEPEIHOrO U MPOIOIFHOTO CEYCHHST METALIONPOKATA, PUYUHBI K METOITBI
UX IIPCAYIPCHKICHIA

32. KoHTaKkTHOE TpeHHe TIPH TIACTHYECKOM JiehopMupoBaHuK. OCHOBHBIE 3aKOHOMEPHOCTH M BUIIBI
€r0 TIPOSIBIICHHST

33.  YCToitumBOCTb IJIACTUYECKOTO TEUEHNS METasLIa.

34. Makpo W MHKPOTEOMETPHsI TIOBEPXHOCTH IUIACTUYECKH J1e(hOPMHPOBAHHOTO —METala.

BOo~NOoOR~WN



Oco0EHHOCTH TIPOM3BOJICTBA XOJIOHOKATAHOTO JIMCTa 0CO00 CIIOKHOM BBITSDKKU TIEPBOM TPYIIIHI OTICIKA
TIOBEPXHOCTH.

35, AHM3OTpOMMs CBOICTB MET/UIA: HAYAIBHAS U PUOOPETEHHAS, TPAHCBEPCATBHAS M TUIOCKOCTHASL.
OrieHKa aHM30TPOITHH. BIMsTHYE aHU30TPOIHH Ha TIPOLIECC TVIACTHYECKOM JedopMarivi.

36. Ilepconanbubie 9BM ¢ HabopoMm crieruaaTu3upoOBaHHOTO IPOTPAMMHOTO 00eCTIeUeHHS
JUIS MOJCIIMPOBAHMSI, AITOPUTMU3ALIUH, BU3YaJIM3allui U IPOTPaMMUPOBAHUS CUCTEM

37. Marepuansl I[MTaMIIOBOYHOTO MHCTPYMEHTa. METOIbl TOBBIIICHUS CTOHKOCTH
IITAMIIOBOYHOT'O HHCTPYMEHTA.

38. Meronsl ompenencHus aeGOPMHUPYIOIIUX ycuinuil. PacueT mo mnpuOIMKEHHBIM
YpaBHEHUSIM PABHOBECHSI U YCIOBUIO TNIACTUYHOCTH.

39. KowmrmiekcHbIE TPOLECChl HENpPEephHIBHOTO JHUThs M TNpOKAaTkh. [lpyrue Buabl
COBMELIEHHBIX IIPOLECCOB.

40. Bayku U1l XOJIOMHOW MPOKATKHA: OCHOBHBIE TPEOOBaHUS, KOHCTPYKIIMHU, MaTEpUAIbI,
NeQeKTbl, U3HOC, CTOUKOCTb U BOCCTAHOBJICHHE.

41. Meronsl ompeneneHuss AeGOPMHUPYIOUIMX YCHWIMH. MeTox JIMHUA CKOJIBKECHUS.
ITpumep pacuera ycuinii Ipu BHEAPEHUH B METAJLJ IIyaHCOHA.

42. Meronsl onpeneneHus aehopMupyromux ycwimid. Merox HmwxHEW orneHkd. [Ipumep
pacueTa yCUJIMM METOIOM HM)KHEN OLICHKH.

43. lrtammel: OCHOBHBIE TpeOOBaHMS, KOHCTPYKIMHM, MaTe€pHajibl, TEXHOJIOTHUSI
U3rOTOBIICHUS], A€(EKThI, U3HOC U BOCCTAHOBIJIEHUE.

44. HMnynbcHas IITaMIIOBKA: CYIIHOCTb, MCTOYHHUKHM SHEPIUH, TEXHOJIOTHUH, 00IacTh
UCIIOJIb30BaHUs.

45. BosnouyeHue NpoOBOJIOKM B KIMHOBOM W CUTMOMJIHOW Martpuie. Bonouenue c
HaJIO’)KEHHUEM YIIbTPa3ByKa. besMaTpuyHOe BOJIOYEHHUE.

46. JlucToBas IITAMITOBKA: BBITSDKKA 0€3 yTOHEHUS CTEHKH, HANpSDKEHHUs, neQopMaiu,
neGeKThl U METObl UX MPEAYIPEXICHHS.

47. HarpeB Meramna mnoj o0paOOTKy [AaBlIEHMEM: THIbl HarpeBaTeNbHBIX YCTPOMCTB,
cocTaB ne4yHoil atMocdepsl. TeMneparypHble HampsbKeHHs U J1eeKThl MeTallja MpU Harpese,
peXMMBI Harpesa.

48. KoBka CIHTKOB Ha IIpeccax: MaKpOCTPOEHHE 3aroTOBOK, HpeoOpa3oBaHUE
JIMKBALIMOHHBIX 30H MPH KOBKE, CXEMbl TEUEHUSI METallJla IPU KOBKE, BIMSHHE CXEM TEUEHHS Ha
MEXAHUYECKUE CBOMCTBA METaJlIa.

49, BomnoueHne TpyO: CXeMBbI, HANPSDKEHUS U AeQOpMaIlii, OCTaTOUHBIC HATTPSKEHHS.

IIpumepHBIe TeMBI KypCOBOT0 NMPOEKTA:

1. Pemenue rexnonorndeckux 3agad OMJ] Ha OCHOBE HHTETPUPOBAHUS YIPOIIIEHHOTO
TuQepeHIMaIbHOr0 YypaBHEHHS paBHOBECHS COBMECTHO C YPaBHEHUSMU TUIACTHYHOCTH.

2. AHamm3 TEXHOJOTHYECKUX OTIEpaInii; ONpeesieHre 1eOPMHUPYIONINX CHII, paOOTHI
(MoIIHOCTH) e OpMaLlH, BBISIBIEHHE OPAaKOBOUHBIX MPU3HAKOB.

3. KunemaTwka KpUBOIIUITHO-IIATYHHOTO MEXaHW3Ma KPUBOIIUITHOTO Tpecca, BIUSHUE
KOHCTPYKTUBUBHBIX MTapaMeTpoB. KuHemMaTnka yHUBepCaTbHBIX IIAPHUPOB B IIMTHHEIISAX
IPOKATHBIX CTAHOB. YYET CHJI TPEHHs B KHHEMAaTUYECKHX Mapax, y4eT CUJI MHEPLUH.



MpunoxkeHue 2

7 OueHOouHble cpeacTBa ANA NpoBeAeHUA NPOMEXYTOUHOM aTTecTauum

a) MnaHupyembie pe3ynbTaThbl

NPOMEXXYTOUHOM aTTecTauunu:

obyueHMA W OUEHOYHble CcpeacTBa ANA NpoBeAeHUA

CTPYKTYpPHbIN
anemeHT
KOMMETEHL MU

MnaHnpyemoble
pe3ynbTaTbl 06y4YeHuUA

OueHouHble cpeacTsa

OMK-2: CnocobeH OCYLWECTBAATb 3KCNEPTU3Yy TEeXHUYECKOWN AOKYMEHTAUuUu npu peanusauuu
TEXHOJIOrMYecKoro npouecca

OMnK-2.1:

Pewaer
npodeccroHabHble
33j4aumM no paspaboTke
KOHCTPYKTOPCKOM n
TEXHONOTUYECKOW
OOKYMeHTaLumm B
COOTBETCTBUM
TpeboBaHuamMmK FOCT

1. ConoctasneHne npoueccoe OM[I ¢ gpyrumm
cnocobamu nosydeHUa MeTanINYeCcKUX U3Lenui.
dusnyeckan npupoga naacTtnyeckon gepopmaumu.
N3meHeHWe popmbl Tena npu 06paboTKe faBAeHUEM.
HanpsaxeHuna n gedpopmaumm B ToUKe.

[NaBHble MaKCMMaJIbHble KacaTesibHble HanpaKeHus.
KoadpodumumneHnTol aepopmaumm.

Ycnosua NOCTOAHCTBA OObeEMA UM HaMMEHbLUEro
COMpOTUBAEHMA.

8. HanpsaxeHHo-aepopmMpoBaHHOE  COCTOAHWE  MNpU
omMA.

9. [dedopmaumoHHas TeopuA NAaCTUYHOCTH 7
NAaCTUYECKOro TPEHUA.

10.MexaHunuecKkas cxema gedopmarmu.

11.3asucumocTb mexay HanpAXXeHnAMu "
aedopmaumamm.

12. lepopMmaLMOHHbIE  ypaBHEHWss  paBHOBECUA WU
ypaBHeHuA cBA3n mexKay HaNpPAXeHNAMU "
agedopmaumamu. HepaBHoMepHOCTb aedopmaunn npu
06paboTKe gaBneHMeM.

13.MpnYmrHbI HepaBHOMepPHOM Aedopmauun.
MpumepHbIe TeMbl KYypCOBOrO NpPOEeKTa:

1. PeweHune TexHonoruyeckmx 3agad OM/J, Ha ocHose
WHTErpMpoBaHnAa ynpouweHHoro anddepeHumanbHoOro
YpaBHEHWA paBHOBECMA COBMECTHO C YpaBHEHMAMM
NAacTUYHOCTW.

2. AHanu3 TEeXHONOTMYECKMX OMepauuit; onpeneneHve
Aedopmunpytowmx cun, paboTbl (mowHocTH)
aedopmaumm, BbiaBneHNe GPaKOBOYHbIX MPU3HAKOB.

3. KunemaTuka KPUBOLLMMHO-LIATYHHOTO
MeXaHM3Ma KPUBOLLMMHOIO npecca, B/IMAHUE
KOHCTPYKTUBMUBHbIX napameTpoB. KunemaTuka
YHUBEPCA/IbHbIX LAPHMPOB B LWNWUHAENAX MPOKATHbIX
CTQHOB. Y4YeT CMA TPeHUA B KMHEeMATMYECKUX napax, ydyet
CUA NHEepUUUN.

NouhswnN

OnnK-2.2:

OcyuwecTtensaer
3KCMNEepTU3y TeXHUYECKON
OOKYMeHTaLuumm

1. MeToabl U3y4yeHUs HepaBHOMepHOI aedopmaLmu.
2.  Ponb cun TpeHus npu o6paboTke AaBnaeHMeM.

3. OcobeHHOCTU TpeHus npm obpaboTke OMA.

4. Bnuanue TpeHwuA Ha
HanpsXeHHo-AePpOPMUPOBAHHOE COCTOAHME.

5. Cnocobbl onpegeneHna KoadPpuUMEHTOB TpeHUs B
omMAa.




6. MexaHnsmbl naacTMyeckom aedopmaumm
MOHOKPUCTANNOB.

7. CKonbKeHue n ABOMHUKOBaHMeE.

8. BennuymHa TeopeTMyecKoro M OMbITHOrO 3HayeHuA
CKa/blBatloLWero HanpaxeHuna. Ponb gucnokauunu.

9. Mnactmyeckas gebopmaumsa NOANKPUCTANANYECKUX
Ten. BHyTpu- n mexsepeHHas gedopmauums.

10. YnpouyHeHue metanna npuv aedpopmaumn.
CkopocTHOoe 7 nedopmaLMoHHOoe YNpOYHeHUe,
M3MeHeHMe CBOICTB MeTanna.

11. TemnepaTypHO-CKOPOCTHble ycnoBuA aebopmaumi.
XonogHaa, Tennas, ropadas gebopmaums.

MprMmepHble TeMbl KYpPCOBOro NpoeKTa:

1. PeweHune TtexHonormveckmx 3agady OM/J, Ha ocHoBe
WHTErpMpoBaHMA yNpoLeHHoro AandpdepeHunanbHoro
YPaBHEHMA paBHOBECUA COBMECTHO C YpaBHEHUAMMU
NNACTUYHOCTMU.

2. AHanu3 TexXHONOrMYEeCcKMX onepaunit; onpegeneHue
aedopmMmunpyowmx cun, paboTbl (mowHocTH)
aedopmaumm, BbiABNEHME BPaKOBOYHbIX MPU3HAKOB.

OMK-5: CnocobeH paspabaTbiBaTb aHA/MTUYECKME W UUCAEHHble MeTOAbl MPU  CO3AaHUKU
MaTeMaTUMYeCcKMX mopgeneii MaLIuH,

npoueccos,

npuneoaos, oGopyp,osaHml, CUctem, TEexXHOJIOrM4YeCKux

OnK-5.1:

PaspabartbiBaet
martemaruyeckoe
onucaHve  MNpPoLLECccoB
MAaLUUHOCTPOEHUA Ha
ocHoBe

maTtemaTM4yecKux 7]
YMCNEHHbIX MeTo4,08B
MoAennupoBaHua

1. MNnacTMYHOCTb METaNNa, Kak CBOMCTBO COCTOAHMS.

2.  MeToapl 06paboTKkM METa/IOB AaBEHNEM: CXEMbI, 06/1aCTb
NPUMEHEHUS, AOCTOMHCTBA M HEAOCTaTKK, AedeKTbl U MeToabl UX
npeaynpexaeHue.

3. 3akoHOMepHOCTH JiepopMaIi B (DOPMHUPOBAHHS
(MBUKO-MEXaHWYECKHX CBOWCTB MeTa/Ula TPU  XOJIOJHOM
00paloTKe JARTIEHHEM

4. 3akoHomepHocTM  gedopmaumm M GOPMMPOBAHMA
OUBUKO-MEXAHMHECKVX CBOMCTB METa/I/1A MW ropsadeli obpaboTke
JABNIEHNEM.

5. Hapyxnble 1 BHyTpeHHHE Ae(EKTbI IOpsUEKaTaHOro
METAJUIA ¥ METOIBI MX TIPEIYTIPEKICHNS.

6. OTKMOHEHMA OT TMIOCKOCTM WU NPAMOIMHENHOCTU
METa/I/I0NPOKATa, MPUYMHDBI M METOAbI UX NPeayNPEKAEHMA.

7.  OmnoHeHWe $opPMbI MOMEPEYHOTO M NPOAOBHOMO CEYEHMA
METa/II0MPOKaTa, MPUYMHBI M METOAbI UX NPeaynPerKaeHUA

8.  KoHTaKTHOE TpeHWe Npu MIacTieckoM AehopMMPOBaHUN.
OCHOBHble 3aKOHOMEPHOCTV 1 BUAbI €0 NPOAB/IEHUA

9.  YCTOM4MBOCTb NNACTUYECKOTO TEHEHMA META/A.

10. MaKpo M MMUKPOreOMETpUA MOBEPXHOCTU MJIACTUMECKM
AedopmmpoBaHHoro  meTasuia.  OcobeHHOCTM  NPOM3BOACTBA
XONOAHOKATaHOTO /IUCTa  0COB0  C/IOXKHOM  BbITAKKM  NEepBOi
rpynnbl OTAE/IKN NMOBEPXHOCTU.

11. AHusOTpONMS  CBOWCTB ~ MeTa/la:  HavasbHas WU
npuobpeTeHHas, TpaHcBepCaibHad M MockocTHad.  OueHKa
aHM30TPONUK. BAnAHME aHU3OTPONMM Ha NPOLLECC MJTACTUHECKOM
nedopmaupn.

MprmepHble TeMbl KypCOBOro NPOEKTA:

1. PeweHune TexHonoruyeckmx 3agad OMJ, Ha ocHose
WMHTErpupoBaHMA ynpouieHHoro auddepeHLManbHOro




YPaBHEHUA pPaBHOBECUA COBMECTHO C YpPaBHEHUAMM
NAACTUYHOCTM.

2. AHanus TEXHOI0OTMYECKUX onepaunis;
onpeaeneHue aedopmMmmpyoLmx cun, paboTbl
(mowHocTM) pedopmaumn, BbiABAEHWE OPAKOBOYHbBIX
NPW3HaKOB.

0) Ilopsmoxk mNpoBedeHMs] MPOMEKYTOYHON aTTecTalUM, TOKa3aTeld M KPUTEPHHU
OLlEHUBAHMSA:

IIpoMexyToyHasi aTTecTAllMsl BKIIOYAET TCOPETUYECKUE BOINPOCHI, ITO3BOJIIONINE OLEHUTH
YPOBEHb YCBOCHHUSI OOYYAarOIIMMHCS 3HAHWH, W TPAKTHYECKHE 3aJaHus, BBISBIAIONINE CTEIECHb
c(hOpMHPOBAHHOCTH YMEHHUH U BIaJICHUH, MPOBOAUTCA B GOpPME IK3aMEHA.

Dk3amen no 0aHHOU OUCYUNIUHE NPOBOOUMCS 8 YCMHOU PopMe NO IK3AMEHAYUOHHbIM OULEMaM,
KaxcOblil U3 KOMOpwix eKaouaem 2 meopemudeckux 60npoca u 00HO NPAKMu4eckoe 3a0aHue.

Iloxkaszamenu u Kpumepuu oyeHUGAHUA IKIAMEHA:

— HA OYeHKY «OmauuHo» (5 Oannos) — obyuaowulics O0eMOHCMpPUpyem GulCOKUL YPOBeHb
chopmuposannocmu KomMnemenyull, 6ceCmopoHHee, cucmemamuyeckoe u 2nyOoKkoe 3Hauue y4ebHO2Oo
Mmamepuana, c60600HO BbLINOAHAEN NPAKMUYecKUue 3a0anus, c60000HO onepupyem 3HaAHUAMU, YMEHUAMU,
npUMeHsIiem ux 8 CUMyayusx NOBbIUEeHHOU CIOHCHOCU.

— Ha oyeuky «xopowoy (4 oanna) — obyuarowuiics OemMoOHCmpupyem CcpeOHull YpOo8eHb
copmuposannocmu  KOMHEmMeHyull:  OCHOBHble 3HAHUsA, YMEHUs O0C80€Hbl, HO  OONYCKAIOMCs
He3HayumenbHble OWUOKU, HeMOYHOCIU, 3AMPYOHEHUs. NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HaHUll
U yMeHull Ha HO8ble, HeCMAHOAPMHbLE CUMYAYUU.

— Ha OYeHKy «y0oe1emeopumenvho» (3 Oanna) — odOyuarowuiics OeMOHCMPUpyem Nopo208blil
Ypo8eHb COpMUPOBAHHOCMU KOMNEMEHYUIL: 8 X00€ KOHMPOLbHBIX MEPONPUAMULL OONYCKAIOMCS OUUOKU,
nposAGNAemMcs OMCymcmeue OmOeNbHblX 3HAHUL, YMEeHUll, HABbIKOS, O0OYYAIOWUUCA UCNbIMbIEAem
3HaAuUUmMenbHvle 3ampyOHeHUs NpU ONEPUPOBAHUU ZHAHUAMU U YMEHUSMU NPU UX NepeHoce HA HOGble
cumyayuu.

— Ha OYeHKYy «HeyoosemeopumenvHoy (2 oania) — ooyuarowuiics 0eMOHCMPUpPYyem 3HAHUSA He
oonee 20% meopemuueckoeo mamepuand, 0ONYCKaem cyujecmeeHHvie OWUOKU, He MOJCem NOKA3ams
UHMeNIeKMYanbHble HABbIKU PeuleHUsl NPOCMbIX 3a0ad.

— Ha OYeHKy «Heyoosiemeopumenvho» (1 6ann) — odyuarwulics He Modxdcem NOKA3amy 3HAHUS HA
VpOo8He 80Cnpou38e0eHsl U 00bACHEH U UHGOPMAYUL, He MOHCem NOKA3amMb UHMEIEKMYalbHble HA8bIKU
PpeuleHust nPOCMbIX 3a0a.

KypcoBoii npoekT guinonnsemcs nod pykogoocmeom npenoodasamens, 8 npoyecce ee HanucaHus
obyuarowuiics pazeusaem HAGbIKU K HAYYHOU pabome, 3aKpeniss U 0OHOBPEMEHHO PACUUPss 3HAHUS,
noJayueHHvle npu uzyueHuu Kypca «Mamemamuueckas n02uxa u meopus areopummosy. Ilpu evinoanenuu
Kypcosotl pabomsi 00yuarowuticss OO0JJCEH HOKA3AMb C60e YMeHUue pabomams ¢ HOPMAMUBHBIM
Mamepuaiom U - OpyeuMu  IUMEPAMYPHbIMU — UCMOYHUKAMY,  a  MAKJCce  8O3MOINCHOCHIDb
cucmemMamu3uposams U aHAIU3UPOBAMsb (AKMUYeCKull Mamepual U CamoCcmoamenrbHo MmeopuecK e2o
OCMbICIUBAND.

B npoyecce nanucanus xypcosoti pabomul 00yuaroOwuLics 00mACeH pazoopamspCsi 8 MmeopemusecKux
gonpocax U3OPAHHOU MeMbl, CAMOCMOAMENbHO NPOAHANUSUPOBAMb NPAKMUYECKULl Mamepual,
pazobpams u 060CHO8AMb NPAKMUYECKUE NPEOTONCEHUSL.

Ilokazamenu u Kpumepuu OUyeHu6anus Kypcoeozo npoekma:



— Ha OyeHKY «omauuno» (5 6annog) — paboma 6bINOIHEHA 8 COOMBEMCMBUL C 3A0aAHUEM,
o00yyalowuIicss NOKA3bléaem 6blCOKULL YPOGEeHb 3HAHULL He MONbKO HA YPOSHE BOCHPOU3GEOeHUst U
00vsCHeHUs uHdoOpMayuU, HO U UHMETIEKMYAlbHble HABLIKU peluenus Npooiem U 3a0ay, HAX0HCOeHUs.
VHUKAbHBIX OMBEMO8 K NPOOIeMAM, OYEHKU U GbIHECEHUsl KPUMUYECKUX CYICOCHULL

— Ha OYEeHKY «Xxopowioy (4 6aina) — paboma 6viNOIHEHA 6 COOMEEeMCMEUU C 3A0anHueM,
obyyarowulicss NOKA3vleaem 3HaHUsL He MObKO HA YPOSHEe B0CHPOU38e0enUs U 00bIACHeHUs Unpopmayuu,
HO U UHMENLIEKMYalblble HABbIKU peuleHuss npobrem u 3a0ad, HAX0HCOeHUS YHUKAIbHbIX OMBEmOo8 K
npobiemam,

— HA OYeHKY «Y00s1emeopumenvhoy (3 bauna) — paboma 8bINOIHEHA 8 COOMBEMCMBUU C 3A0AHUEM,
obyyalowulics NOKA3vleaem 3HAHUS HA YPOBHEe BOCHPOU3BEOeHUss U O00BACHEeHUs UHPOpMayuu,
UHMENIeKMYANbHble HABIKU PeuletUs NPOCMbLX 3a0a4;

— HA OYEHKY «Hey0081emeopumenvio» (2 baiia) — 3adanue npenoodasameis 6bINOJIHEHO YACMUYHO,
6 npoyecce 3awumul pabomvl 0OYUAIOWULICS OONYCKAEN CYUWeCmBeHHble OUUOKU, He MOJCem NOKA3Amb
UHMENIEKMYANIbHbIE HABBIKU PeuleHUs HOCIAGIEHHOU 3A0ayu.

— Ha OyeHKy «Heyoosaemeopumenvnoy (1 6ain) — 3adanue npenodasameris 8bINOJHEHO YACMUYHO,
obyyalowuiicss He MOJcem B0CHPOU3BECU U O0BACHUMbL coOepiicanue, He MOJcem NOKA3amb
UHMENIEKMYANIbHbIE HABBIKU PeulenUs HOCAGIEHHOU 3A0adu.



