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JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
y4eOHOM o1y Ha 3acefanuu Kageapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3acefanuu Kapeapsl JIMTEHHBIX MPOIECCOB U MAaTEPHATIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron




1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)
W3ydyeHre CcOBpeMEHHBIX TMpoleccoB LU(pOBU3aLMU B  00JACTH  JUTEHHOTO
MIPOU3BOJICTBA, a TAKXKe OlleHKa 3(h(PEeKTUBHOCTH MPUMEHEHUS ITUX MPOIIECCOB Ha MPAKTHUKE.

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunnuua HudpoBuzanus npoieccoB B JIUTEHHOM MPOU3BOJCTBE BXOAUT B YaCTh
y4eOHoro miana GopMUpyeMyro ydacCTHUKaMH 00pa30oBaTeIbHbIX OTHOLICHUH 00pa3oBaTeIbHON
MIPOTrpaMMBl.

Jis  w3ydeHHWsT  OUCHUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMCHHS,  BIIAICHHS),
c(hOpMUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILTUH/ TPAKTUK:

AJITUTUBHBIE TEXHOJOTUN B METAJUTYPI U

WNHHOBalIMOHHOE TIPEANPUHUMATENHECTBO

MopenrpoBaHue U ONTUMHU3ALUS TEXHOJIOTMYECKUX ITPOLECCOB

3uanus (yMEHUs, BIAJICHUS), TIOTyUYECHHBIC TIPYU U3YUYEHUU NaHHOW JUCIMILTUHBI OyIyT
HEOOXOIUMBI TSl U3YUCHHUSI TUCITUTUTHH/TIPAKTUK:

[ToaroroBka K mpoieaype 3aluThl U 3al1MTa BBITYCKHOW KBATH(PHUKAIIMOHHON pabOThI

HpOI/ISBOI[CTBeHHaH IMPpAKTHKaA, HAYYHO-HUCCJIICAOBATCIIbCKAaA pa60Ta
HpOI/I3BOI[CTBeHHa$I IMPpaKTHKa, IpCAIUIIIOMHAs IMpaKTUKa
HpOI/ISBOI[CTBCHHaH IMIpaKTHKa, IPOCKTHO-TCXHOJIOIT'NYCCKAA IIPAaKTUKaA

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M INIAHMPYeMble pe3yJibTaThbl 00y4eHus!

B pesynbrare ocBoeHus aucuuiinabl (Moayis) «L{udposuszanus nporeccos B
JUTEHHOM IIPOU3BOJICTBE» O0YJAIOIIUICS JOIDKEH 00JIaaTh CICAYIOMIMMU KOMITIETCHIIUAMMU:

Kon nnaukaropa WNHnukaTop JOCTHIKEHUS KOMITCTCHITMHI

[1K-2 Cnoco6eH npoBOUTh aHATTU3 TEXHOJIOTMYECKUX U (PU3MUECKUX MPOIIECCOB PA3IUYHBIX
CIIOCOOOB JIMTH CIIJIABOB JIJIs1 BBIOOpA MyTel, MEp U CPEACTB YIPABIIEHUSI KAYECTBOM
MPOJYKIMH € pa3pabOTKON MPeIIoKEHHU 10 COBEPIIEHCTBOBAHUIO TEXHOIOTMUECKUX
IIPOLIECCOB

[1K-2.1 3HaeT: KaK MPOBOJIUTh aHAJIU3 TEXHOJOTUYECKUX U (PU3NYECKUX
IIPOLIECCOB PA3IMYHBIX CIOCOOOB JIUThSI CIUIABOB C yYETOM
COBPEMEHHBIX METOJIOB UCCIIEI0OBAHUS U IPUMEHEHHEM LIU(PPOBBIX

TEXHOJIOTHH
[IK-2.2 YMeeT: BBIOUPATh MyTH, MEPHI M CPEICTBA YIPABIECHUS KAYECTBOM
MPOAYKIHUH C YYETOM COBPEMEHHBIX JOCTHKEHUN; HAYKU U ITPAKTUKU
[1IK-2.3 NmeeT npakTuyecKuii ONbIT: pa3pabaThiBaTh MPEATIOKEHUS O

COBCPUICHCTBOBAHUTIO TECXHOJOTMYCCKUX IMPOLECCOB C YUYCTOM
IMPAKTUYCCKUX JOCTYDKEHUI

[1K-4 Cnocoben npoBOIUTh aHATN3 TEXHOJIOTHYECKUX MPOIIECCOB /ISl BRIPAaOOTKH
MPEAJIOKEHUH IO YIPABJICHUIO KA4€CTBOM M CBOMCTBAMM NPOAYKIIUU

[1K-4.1 3HAET: COBPEMEHHBIE METO/IbI HCCIIEIOBAaHUS MaTEPUAIIOB U MIPOLIECCOB;
METAJJIOBETYECKNE OCHOBBI TEXHOJIOTHYECKHUX IIPOLIECCOB ITPOU3BOCTBA
H3H€HHﬁ; COBPEMCHHBIC KOHCTPYKIIMOHHBIC 1 HHCTPYMCHTAJIBHBIC
MaTepurabl; METOABI IMOBBIMICHNA KAa4C€CTBA IIPOAYKIIUN
MO}II/ICI)I/IHI/IpOBaHI/IeM X MOBECPXHOCTH; TEXHOJIOTHYCCKHEC MMPOUCCCHI, UX
BJIMAHHUE HAa KAUYCCTBO MPOAYKIUH,; TEXHOJIOTHUYCCKUC IMTPOLECCHI,
IIPUHLUIIBI UX KOMIIBIOTEPHOI'O MOJEIUPOBAHMS U BIMSHUE HA KAYECTBO
MIPOAYKLIMH; TEXHOJIOTHYECKUE IIPOLIECCHI, IIPUHLIMIIBI IOCTPOCHUS UX
UG POBBIX TBOMHUKOB; aBTOMAaTU3UPOBAHHBIE TEXHOJIOIMYECKHE
arperarsl IIPOKaTHOI'O IIPOU3BOACTBA




I1K-4.2

YMeeT: IpoBOIUTH aHAIN3 TEXHOJIOTHUECKUX MPOIIECCOB I BEIPAOOTKH
IPEJIOKEHHUH 110 YIIPABJIEHUIO KaUe€CTBOM U CBOMCTBaMM MPOIYKLUH,
UCIIOJIb3Ysl COBPEMEHHBIE METObI HCCIIEN0OBAHUS MAaTEPUAJIOB U
IPOIIECCOB, KOMIBIOTEPHOE MOAETHPOBAHNE U LU(POBBIE TEXHOIOTHH

I1K-4.3

HmeeT npakTUYECKUH OIBIT: aHaIN3a TEXHOJIOTUYECKUX MPOLIECCOB IS
BBIPAOOTKH MPEAJIOKEHUHN IO YIIPABICHUIO Ka4eCTBOM U CBOMCTBAMU
MPOIYKIIMH, UCIIONIB3YSI COBPEMEHHBIE METO/IbI CCIIEIOBAHUS
MaTepuasoB U MPOLECCOB, KOMIIBIOTEPHOE MOJICTMPOBAHUE; aHATTU3A
TEXHOJIOTMYECKHX MPOIECCOB I pa3paboTKu TpeOOBaHUI K

1 (pOBOMY JTBOMHHUKY




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mas TpyA0€MKOCTh AUCIUIUIMHBI COCTABISIET 5 3aueTHBIX eAuHUI] 180 akaj. yacoB, B TOM YHCIIE:

— KOHTaKkTHas pabora — 41,25 akaj. yacos:

— aynuTopHas — 38 akaj. 4acos;

— BHeayauTopHas — 3,25 akaJl. 4acos;

— camocTosTenbHas pabora — 103,05 akaz. gacos;

— B (popme npakTudeckoil moarotoBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
o KOHTakTHas paboTa E 5 dopma TeKyIero
Pasien/ Tema 5 (B akaj. yacax) g E{ Bun 5 KOHTPOJIS Ko
g 3 © | caMOCTOSTENbHON |  yCIEeBAaEMOCTH U
JTUCLUTUTAHBI 3 g o . | xommerenyu
3 g 5 paboThI MIPOMEKYTOUHOH
Tlek. mal. | mpaxT. s aTTeCTalnuu
3aH. 3aH. | O &
1. 1. CoBpemeHHOE
Ipe/CTaBIeHHe O LU(PPOBU3ALUY
IPOU3BOJICTBEHHBIX NIPOIIECCOB
N3ydenue TIK-2.1, TIK-
1.1 O6uiee npezcTaBICHHE O 2 24 yae6HOM Verusit onpoc 2.2, IIK-2.3,
IUPPOBHU3ALIUT TEDATVDRL IK-4.1, TIK-
3 patyp 4.2, TIK-4.3
1.2 Pa3ButHe nudpoBbIX syschie
[IPONYKTOB Ul aHAIU3a . . TIK-2.1, TIK-
4 5 yueOHOM VYcTHBIH omipoc
TEXHOJIOTHYECKHX 4.1
JIUTEPATYpPhI
MIPOLIECCOB
HWroro no pazaeny 6 29
2. 2. [IporpaMMHbI€ NPOAYKTBI
JUTSL aHAJIM3a U yIIPaBIICHHS
MpoLIeCCaMt B JIUTEHHOM
MIPOHM3BOJICTBE
2.1 CoBpeMeHHBI PHIHOK Wzydenne
MIPOrPaMMHBIX ITPOTYKTOB 4 6 y4eOHO VYcTHblii onpoc, MK-2.1
Ul TIMTEUHOTO JIUTEPATYPBI, KpaTKui OT4ET '
IPOU3BOJICTBA aHallu3 PhIHKa
2.2 Vzyuenue Wzyuenue Otuér o pabore ¢
MK-2.1, IK-
MIPOrPaMMHOTO 3 2 12 MIPOrpPaMMHOTO MPOrpaMMHBIM 23
obecneuenust LVMFlow POIYKTa HIPOIYKTOM '
2.3 UzyueHue cuctembl Nzyuenue Otuér o pabdore ¢ | ITIK-2.1, IIK-
KOMIIBIOTEPHOTO 2 1 12 IPOrpaMMHOIO MIPOTPaMMHBIM 4.2, T1K-4.3,
mozenuposanus PoligonSoft MPOIYKTa MIPOIYKTOM IK-4.1
HWroro no pazaeny 8 1 30
3. 3. MeTo/p1 aHAIN3A JTUTEUHBIX
MPOLECCOB IPH MOMOIIN
KOMITBIOTEPHBIX MTPOTPAMM
Nzydenue TIK-2.1, TIK-
3.1 Merozs! aHaA3a 2.2, TIK-4.2
“ 2 1 2 T o E] ’
JIMTEHHBIX MIPOLIECCOB 3 0 0 yuebHoi YeTHelid onpoc TIK-2.3, TIK-
JUTEPATyPbI

4.3




3.2 Vipasnenue u

ONITHMU3ALHSI n

TEXHOJOTUYECKUX 3yquP£e . TIK-4.1, TIK-
2 8 12 yueOHOI YerHblii onpoc

MPOIIECCOB MPHU TTOMOIIH 2.2, TIK-2.3

JIUTEPATYPhI

COBPEMEHHBIX HU(PPOBBIX

MPOJIYKTOB

3.3 OneHka 3KOHOMHYECKOM " - TIK-4.1, T1K-

dbexrusrocTu 1 12,05 3};?;{01716 YcTHbIi onpoc 4.2, IIK-4.3,

MIPUMEHEHUS! COBPEMEHHOTO ' HIZTIL ATVOLL P TIK-2.1, TIK-

T10 Ha npousBojCTBE patyp 2.2, TIK-2.3

Hroro no pazzneny 5 18 |44,05

Hrtoro 3a cemectp 19 19 1053 0 9K3aMeH

Htoro no aucuuruinHe 19 19 1030 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mponecce mpenonaBanus aucuuiuinHbl «L{udpoBuzanus mpoueccoB B JIUTEHHOM
IIPOU3BOJCTBE» MPUMEHSIOTCA TPAJULUUOHHAS U MOIYJIBHO-KOMIIETEHTHOCTHBIE TEXHOJIOIMH
IIPY IIPOBEJICHHU JICKIIMOHHBIX 3aHATUH.

IIpu BBINOTHEHUU NPAKTUYECKUX 3aHIATUM HCIOJB3YETCS TEXHOJIOIMS KOJUIEKTUBHOIO
B3aUMOJICHCTBHS. 3aHATHS MPOBOAATCS B BUJE OOCYXKIACHUS MOJIYYCHHOTO 3aJaHHs, TIPU ITOM
CTYAEHTHl pPabOTalOT COBMECTHO C TMOCIEAYIOIIMM TPYIIOBBIM aHAJIW30M IOJy4YEHHBIX
pe3yJIbTaToB.

B yue6HOM mporecce UCHOIb3yIOTCS AKTUBHBIE U HUHTEPAKTUBHBIC (DOPMBI IIPOBEICHHS
3aHATUH (KOMIBIOTEpHBIC CHMYIALWHU, pPa30op KOHKPETHBIX CHUTYyaluil) B COYETAaHUH C
BHEAYJAUTOPHOU paboOTOi ¢ Lenbi0 (OPMHUPOBAHUS U Pa3BUTHs NPOPECCHOHATIBHBIX HABBIKOB
00yJaromuxcs.

CamocrosTenbHas paboTa CTYACHTOB CTHMYJIUPYET CTYACHTOB K HHIUBUAYaJTIbHOU
popaboTKe TeM B MpolLiecce HanmucaHus peepaToB, BHIIOIHEHUS HHUBHUIya IbHBIX 3a/IaHHA, B
npolecce NOArOTOBKU K KOHTPOJIbHBIM pab0oTaM M UTOTOBOM aTTeCTAlLUH.

6 YueOHO-MeTOAMYECKOE 00ecrieYeHHe CaMOCTOATEeIbHOM PadoThl 00y4ar0IMXCs

[IpencraBieHo B npusaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl POBEeHUsI MPOMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUU 2.

8 YuebHo-MeToqMUeckoe U HH(pOPMALIMOHHOE O0ecTeYeHUe TUCITUIITIMHBI (MOIYJIS)

a) OcHoBHas JUTEpaTypa:

1. I'epacumoB, A. A. MaTtematndyeckue METOJbl B WHKUHUPHHTE METAJUTypPTHUECKOTO
o0opyJ0BaHUs U TeXHOJIOruil : yuebHoe nmocodue / A. A. I'epacumoB. — Mocksa : MUCHUC,
2017. — 41 c. — ISBN 978-5-906846-88-4. — TekcT : 251eKTpOHHBIH // JIaHb : 37eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/108083  (mata oOpamieHus:
06.01.2025). — PexuM mocTyma: i aBTOPHU3. MMOJIb30BATEICH.

2. 3y6apes, 0. M. MaremMaTiueckue OCHOBBI YIPABJICHUS Kaue€CTBOM U HAJI€KHOCTBIO
uzzenuit : yauebHoe noco6ue ais By3os / 0. M. 3ybapeB. — 2-e u3j., crep.— Cankrt-IletepOypr
: Jlanp, 2021. — 176 c. — ISBN 978-5-8114-6674-0. — Tekcr : aneKkTpoHHBbIi // JlaHb :
AJIEKTpOHHO-OMOMoTeynass cucrema. — URL:https://e.lanbook.com/book/151654 (mata
obpamienus: 06.01.2025). — Pexxum goctyma: st aBTOPH3. MOJIb30BaTENEH.

0) lonosiHUTe/ILHAS JIUTEPATypa:

1. Annep, O. I1. Mertononorus U npakTuKa MJIAHUPOBAHUS 3KcriepuMeHTa B Poccun :
monorpadus / FO. II. Axnep, 0. B. I'panoBckuit. — Mocksa : MUCHUC, 2016. — 182 ¢. —
ISBN 978-5-87623-990-7. — TekcT : 2neKTpoHHBIHN / JlaHb : 31€KTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/93686 (mara obOpamenus: 06.01.2025). —
Pexxum nocTyna: st aBTOpHU3. TOJIb30BaTENeH.

2. HabatoB, B. B. MeTopl Hay4HBIX HCCIICIOBAHUH : BBEJCHHE B HAYYHBIH METOJ :
yuebHoe nocodue / B. B. HabaToB. — Mocksa : MUCHUC, 2016. — 84 c¢. — ISBN 978-5-906846-
13-6. — Texct : anexTpoHHbIN / JlaHb : 37eKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/93679 (mara obparuenus: 06.01.2025). — Pexxum goctyma: st
aBTOPH3. NIOJI30BATENIEH.



https://e.lanbook.com/book/108083
https://e.lanbook.com/book/151654
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/93679

B) MeToauuyecKkue yKazaHus:

1. Cununukuii, E.B. HWcnonb3oBanme mnporpammuoro makera LVMFlow s
MOJIETMPOBAHUS IUTEHHBIX TexHOosorui. Maruutoropck: 'OY BIIO «MI'TV». 2009. - 8 c.

2. Cunnukuii, E.B. Hcnonp3zoBanue CAD Komnac 3D s mOArOoTOBKHM Mojelei
nmuteitHoro npoussoacTBa. Marautoropck: 'OY BIIO «MI'TY». 2009. - 8 c.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanune o
o Ne norosopa CpoOK JIeHCTBUS JIMIICH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJIHO pacIpocTpaHsIeMOe 0eCCpOYHO
Kaspersky
Endpoint
Security J1-165-23 o1 27.03.2023 27.03.2025
1A Ou3Heca-
?CKOH J1-1082-22 o1 01.12.2022 0eCCpOYHO
oMIIac
STATISTICA 8.6 [K-139-08 ot 22.12.2008 OeccpovHO
Delkam Power
Shape 2012 K-308-12 ot 19.11.2012 OeccpovHO
Delkam
PowerMill K-308-12 ot 19.11.2012 OeccpouHo
Pro 2012
Delkam ArtCAM
Pro 2011 K-308-12 ot 19.11.2012 OeccpovHO
IpodeccuonanbHbIe 6a3bI JAHHBIX U HH(POPMALNMOHHbIE CIPABOYHBIE CHCTEMBI
Haszpanue kypca Cchlika
HarmonansHas mHGOpPMAIIMOHHO-aHATUTHYECKAST
cucreMa — Poccuiickuii wmHaekc Hayunoro [ URL:https://elibrary.ru/project risc.asp
IIUTUPOBAHUS
?JEKTPOHHHG pecypeet oubmorekn MITY mm. https://host.megaprolib.net/MP0109/Web



https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUIIMHBI (MOYJIs1)

MarepuanbHO-TeXHHUECKOE 00ecTieyeHre AUCIUTUINHBI BKIIOYALT:

1. YyeOHast ayauropus JUIsi TPOBENEHUS JEKIMOHHHBIX W TNPAKTHYECKUX 3aHATUH
OCHAIlleHa!

- TEXHUYECKUMH CPEJICTBAMU OOYYEHHs, CIYKALUMH ISl MPEICTaBICHHUS y4eOHOM
uHbopManuy OOJBIION ayAUTOPUH: MYIbTHMEIMMHBIMU CPEICTBA XpAaHEHHS, Tepelayu |
npeacTaBiIeHus yueOHOM nHpopManuu;

- CIIEMAIN3UPOBAHHON MEOEIBIO.

2. YyeOHas ayIuTOpHs AJISl TPYNIIOBBIX U MHIUBUIYaJIbHBIX KOHCYJIbTAIUNA, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTeCTallMd OCHAIIICHA!

- KOMIIbIOTEpHOI TexHuKoH ¢ nakerom MS Office, ¢ moakimouennem k cetu «MHTEpHET
U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

4. IlometieHue Jj1si CaMOCTOATENIbLHON PabOThl OCHAIIEHO:

- KOMIIbIOTEpHOI TexHuKoH ¢ nakerom MS Office, ¢ moakmouennem k cetu «MHTEpHET
U C JOCTYIIOM B DJIESKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. Tlomemenue sl XpaHEHUS W TPOPHUIAKTHUECKOTO OOCITY)KMBaHUS y4eOHOTO
000py/IOBaHUS OCHAIICHO:

- CTICUATM3UPOBAHHON MEOENIBIO: CTEIUIaKaMH TSI XpaHEeHUs y4eOHOT0 000pYA0BaHUS;

-MHCTPYMEHTAaMH i PEMOHTa y4eOHOTo 000pyI0BaHUS;

- mKadaMu 171 XpaHeHUs] y4eOHO-MEeTOINYECKOM TOKyMEHTAINU 1 MaTepUaIIOB.






MMPUJIO)KEHHUE 1
6 YueOHO-MeTOUYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00ydyaoummxcst
[TepeueHsb BOMPOCOB ISl MOATOTOBKH K 3aHSATHSIM:
Tema 1. OGmiee npencraBiieHue 0 UOPOBU3ALIIHI
1. CoBpemeHHbIe IU(PPOBBIC PEIICHUS B IPOU3BOICTBEHHBIX MPOIIECCaX.
2. lludpoBuzaiys nNpoKaTHOTO MIPOU3BOJICTRA.
3. Hudposuzarus JIUTEHHOTO MPOU3BOJICTBA.
4. Hudposuzanus cTalerIaBUIbHOTO MPOU3BOICTBA.
5. [ludpoBuzaius JTOMEHHOTO ITPOU3BOJICTBA.
6. DTarbl pa3BUTHUS MIPOTPAMMHBIX MPOIYKTOB JUISl MOACIUPOBAHUS MTPOU3BOICTBEHHBIX
IIPOLIECCOB.
Tema 2. Ilporpammuble TPOAYKTHI AJsl aHalu3a U YNpaBICHHUS MPOIEcCaMUd B JIMTEHHOM
MIPOU3BOJICTBE
1. OcHOBHBIE IPOrpaMMHbBIE TPOAYKTHI JIJIsI MOJEIMPOBAHUS JIMTEHHBIX MPOLIECCOB.
2. [TpuHIMIBI PAOOTHI MPOTPAMMHBIX IMPOYKTOB JIJISI MOJCIIUPOBAHHUS.
3. Ocobennoctu padotsl IIO LVMFlow.
4. Ocobennoctu padotsr I10 Poligonsoft.
5. Ocobennoctu padotsl Apyrux 1O mist MoaenupoOBaHUN JTUTEHHBIX TPOIIECCOB.

Tema 3. Meronbl aHanM3a IUTEUHBIX [TPOLECCOB MPU OMOIIY KOMIIBIOTEPHBIX IPOTrPaMM

1. AHanu3 TUTEHHBIX MPOLECCOB: (GAKTOPbI, pe3yIbTaT, KPUTEPUU OLIEHKH.

2. KoMIbloTepHbIN aHAJIN3 JTUTEHHBIX TPOLIECCOB: MPUHLUIIBI U METO/IBI.

3. VYmpaBneHHE TEXHOJIOTMYECKMM IIPOLECCOM IIPH IOMOLIM  KOMIIBIOTEPHOIO
MOJIEIUPOBaHUS.

4. Ontumuzanus TEXHOJOTMYECKUX IPOLECCOB IIPU  IOMOLIM  KOMIBIOTEPHOIO
MOJIEIUPOBaHUS.

5. DOkxoHoMmuyeckas  OneHKa J(PQPEKTUBHOCTH  INPUMEHEHHs  KOMIIbIOTEPHOIO
MOJEIINPOBAHUS JIUTEHHBIX ITPOLIECCOB.



ITPHJIOKEHHUE 2

7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTAMI
IInanupyemblie pe3yJbTaTbl 00y4eHHS] M OLCHOYHBIC CPEACTBA /UIA IPOBeJCHUs!

HpOMe)RyTO‘lHOﬁ aTrecramum:

CTpyKTypHBIi
3JI€MEHT

KOMIICTCHIIM U

[Inanupyemble
Pe3yNbTaThI
00y4eHus

O1eHOYHEIE Cpe€acTBa

[1IK-2 CriocobeH nmpoBOIUTh aHAINU3 TEXHOJOTUYECKUX U (PU3MUECKUX MPOIECCOB Pa3IMUHbIX
CIIOCOOOB JIUTHSI CIIJIABOB [T BBIOOPA ITyTEH, MEP U CPEICTB YIPABICHUS Ka4eCTBOM IMPOTYKIIUU
C pa3paboTKO Mpe/I0KEHHI IO COBEPIICHCTBOBAHUIO TEXHOJOTHYECKHX MPOILIECCOB

3HaeT: KaK MPOBOJIUTh
aHaIN3
TEXHOJIOTUYCCKUX U
buznuecKux
MIPOIIECCOB
Pa3IMYHBIX CIIOCOOOB
JUThST  CIUIABOB  C
Y4E€TOM COBPEMEHHBIX
METOIOB

HepequL TCOPETHYCCKHUX BOIIPOCOB K IK3aMEHY:

1. CoBpeMeHHbIe nudpoBble  pelIeHHs B
MIPOU3BOJICTBEHHBIX MPOIIECCaX.

2. lludposuzanus MpoKaTHOTO MPOU3BOICTBA.

3. udpoBuzarus IUTSHHOTO TPOU3BOJICTRA.

4. [TudppoBu3zanysi cTaJIeIUIABUILHOTO IIPOU3BOICTBA.
5. MudpoBu3arus JOMEHHOTO ITPOU3BOJICTBA.

6. Drtambl pa3BUTHS HPOTPAMMHBIX HPOAYKTOB IS
MOJICTTUPOBAHUS TIPOU3BOJACTBCHHBIX.

MPOAYKIIMM C Y4ETOM
COBPEMEHHBIX
JNOCTH>KEHHI; HAYKH U
IIPaKTUKN

HCCIICN0BAHNA U (7. OCHOBHbIE MpPOTpaMMHBIC  TPOAYKTHl IS
NpUMCHCHUEM MOJIETTMPOBAHHUS JIMTENHBIX MPOLIECCOB.
1 ppoBBIX 8. IlpuHuunel paboThl MPOTPAMMHBIX MPOIYKTOB IS
TEXHOJIOTHI MOJEITUPOBAHUS.
9. Ocobennoctu pabotst ITO LVMFlow.
10. Ocobennoctu padotsi [10 Poligonsoft.
11.  Ocobennoctu pabotel apyrux I[1O s
[K-2.1 MOJICIIMPOBAHUU JTUTEHHBIX MPOIIECCOB.
12. Awnanu3 JMTEHHBIX  MPOLECCOB:  (aKTOPHI,
pe3yiabTaT, KpUTEPHUH OIEHKH.
13. KoMIbIOTEpHBIN aHaIW3 JUTEHHBIX IPOLECCOB:
TIPUHIIUTIBI U METO/IBI.
14. YupapieHue TEXHOJOTHMYECKHM IPOLECCOM IpHU
TTOMOIIIM KOMIIBIOTEPHOTO MOJIETUPOBAHUS.
15. OnTumu3anus TEXHOJIOTMYECKUX IPOIECCOB IpHU
TTOMOIIIM KOMIIBIOTEPHOTO MOJIETUPOBAHUS.
16.  OkxoHomuyeckas  oueHka  3pdexTuBHOCTH
MIPUMEHEHUS KOMITBIOTEPHOTO MOJICIMPOBAHUS
JINTENHBIX IPOLIECCOB.
17. @axTophl, BIUAIOLIIME HA MOJEIUPYEMbII
pe3yibTar.
18. I'paHMuHBIE YCIOBHUS: HMX BIUSHUE Ha IIpoLecC
MOJEJIUPOBAHUA.
19. MeTo1 KOHEUHBIX DJIEMEHTOB.
20. MeToa KOHEUHBIX pa3HOCTEH.
YwMmeer: BbIOUpaTh | [IpuMepHbIe MpaKkTHYeCKHE 3aJaHus I DK3aMeHa:
IyTH, MEPBI 1 1. CmoaenupoBath IpoIece KPUCTAIIIH3AIUH pacTiiaBa
CpeICTBA YIPABJICHUA [ i orfeHUTh Je(eKThl JUTOro u3aenus. [IpeanoxuTs
IK-2.2 Ka4eCTBOM MEpOTpUATHS MO0 HX ycTpaHeHuto (3d-moxenu

IIPEJOCTABIISAET PENOAABATEND).

2. llpy noMomu KOMIBIOTEPHOTO MOJEIUPOBAHUS
OLIeHUTh 3((HEKTUBHOCTh Pa3pabOTaHHOIN JIUTEHHOTO
TEXHOJIOTHH (3d-monenn IPEJOCTABIISAET




CrpykTypHBIT [Inanupyemblie
3JIEMEHT pe3yNbTaThI OneHoyHbIE CpeaCTBA
KOMIIETCHIINU 00y4deHus

IIpenojaBaTep).
3. Ilpu mnomouu KOMIIBIOTEPHOTO MOJECIUPOBAHUS
OLIEHUTb TETJIOBBIC YCIOBUS KPUCTAIIM3AINN U3/ICIIHS,
a TaKkXKe BO3MOXHbIC JuTeiiHbIe nedekThl (3d-mMomenu
MPEIOCTABIISACT MPENOJaBaTENb);
4. Tlpy noMOIIM KOMIBIOTEPHOTO MOJIEIUPOBAHUS
MPEIJIOKUTh BapUaHT CHIDKEHUS METAIIOEMKOCTH
¢dopmbl (3d-Moaenu IpeaoCTaBIsAET MPEIOAaBaATEb);
5. Ilpu momou KOMIBIOTEPHOIO MOJEIUPOBAHUS
ONTUMU3UPOBATh JIMTHUKOKYIO cHcTeMy Oe3 yriiepoa
Ka4eCcTBY Ooynymemy w3gennio  (3d-momenu
IIPEIOCTABIISAET IIPENIOAABATED ).

Nwmeer npaktuueckuil | [IpumMepHbIii mepedyeHb TeM I NMPAKTHYECKHX

OTIBIT: pa3padaThIBaTh | 3aAHSATHIA:

MIPEITI0KEHUS mo| 1. Ontummsanusi  TEXHOJIOTUYECKOTO  Ipolecca

COBEPIICHCTBOBAHUIO | U3rOTOBJICHUS  OoTMBKM  «Jlyra»  (3d-monenu

TEXHOJIOTHYECKHUX MPEIOCTABIISAET MPETOAABATENb);

nporeccoB ¢ y4erom | 2. OUEHHUTh BEPOSTHOCTh PACTIONIOKECHUHU JIMTEHHBIX

MPAKTUYECKHUX nedexkToB B QopMe B 3aBUCUMOCTH OT TMOJOXKEHHS

JOCTHKEHUM oTuBKH (30-MOeH MPeI0CTaBISIET PENOoIaBaTeIhb);

K-2.3 3. IlpousBectu MojenupoBaHHM U pa3padoTaTh

MEpOTIPUATHS TI0 YCTPAHEHUIO JHUTEHHBIX J1e()EeKTOB
(3d-mozenu mpegocTaBisieT MPEnoaaBaTes ).

4. CpaBHUTbH pe3ynbTaTbl MOJAEIUPOBAHUSA OJIHUX U
Tex ke wm3genuid B pasnuuHbix [10  (3d-monenu
IPEJOCTABIISAET IPEMOAABATEID).

5. OreHka 5KOHOMUYECKOTO0 AP eKTa Ipu BHEPEHUH
pe3yabTaToB MOJIETTUPOBAHUSA: CHU)KEHHE
METaJUIOEMKOCTH, YCTpaHEHUE JIMTEHHBIX JePEeKTOB U
T.JI.

[IK-4 CrnocobeH NpOBOIUTH aHaN

U3 TEXHOJOTHYCCKUX IMPOLHCCCOB  IJIA BLIpa6OTKI/I

MPEJI0KEHU N M0 YIIPABICHUIO KAY€CTBOM M CBOMCTBAMHU MPOAYKIIUU

[1K-4.1

3HaeT: COBPEMEHHbBIE
METObI
WCCIIEIOBAHHS
MaTepHaloB
MIPOIIECCOB;
METaJUIOBETYECKHE
OCHOBBI
TEXHOJIOTHYECKUX
MIPOIIECCOB
MIPOU3BOJICTBA
H3ICIINM;
COBpPEMEHHBIE
KOHCTPYKIIUOHHBIC U
MHCTPYMEHTAJIbHbIE
Marepuaibl; MCTOIbI
MOBBIIIEHUS] KAauecTBa
MPOIYKIIUH

IlepeyeHb TeOpeTHYECKHX BONMPOCOB K IK3aMEHY:

1. MeToapl KOMIBIOTEPHOTO UCCIIEAOBAaHUS JIMTEHHBIX
TEXHOJIOTHUM.

2. Pacu€r mnpouecca KpHUCTAUIM3ALMHM OTIUBOK U
OlIeHKa 1e(eKTOB.

3. IIpyHIMIIBI ONITUMU3ALUNY JINTEHHBIX TIPOLIECCOB.

4. IIpuMeHeHne KOMITBIOTEPHOTO MOJEIMPOBAHUS IJIS
pa3pabOTKH JINTEHHOMN TEXHOIOTHH.

5. lpunnumnet padotsr [10 PoligonSoft.

6. [Tpuaune padotst 10 LvmFlow.

7. [Apyrue  mporpamMmHble  NPOIYKTHI
MOJIEIIMPOBAHMSI IMTENHBIX NTPOLIECCOB.

8. OmBIT MCHOIB30BaHUS MPOTPAMMHBIX MPOAYKTOB B
JUTEUHBIX LIEXaX.

9. OCHOBBI MH)XEHEPHBIX DPACYETOB C MPUMEHEHHEM
KOMITBIOTEPHOTO MOJIEIIMPOBAHMSI.

10. ba3sl NaHHBIX MarepuagoB B COBPEMEHHBIX

JJIA




CTpyKTypHBII [Inanupyemele
3JIEMEHT pe3yJIbTaTh OueHoYHbIE CPEACTBA

KOMIIETCHIINU 00y4deHus
MOIU(DHUIIMPOBAHUEM | KOMITBIOTEPHBIX IPOTPaAMMAaX.
ux MMOBEPXHOCTH;
TEXHOJIOTUYECKHUE
MPOLECCHI, ux
BIIMSIHHE HA KAa4eCTBO
IPOJYKLINH;
TEXHOJIOTUYECKHE
MPOLIECCHI, TPUHITUIIBI
UX  KOMIIBIOTEPHOIO
MOJICIIUPOBAHUS u
BJIMSIHAE HA KA4ECTBO
IPOAYKLIMH;
TEXHOJIOTMYECKHUE
MIPOIIECCHI, TPUHITUIIBI
MOCTPOEHUS 170'¢
U POBBIX
JIBOMHUKOB;
ABTOMATU3HPOBAHHBIC
TEXHOJIOTMYECKHUE
arperaTsl IPOKAaTHOTO
MPOU3BOJICTBA
YMmeer:  mpooauth | [IpumepHble NpakTHYECKH e 3aJaHNS IJIA IK3aMeHa:
aHam3 1. CMoaenupoBaTh MPOIECC KPUCTALIN3AIMH pacIiaBa
TCXHOJIOTNICCKNX U ONEHUTHh JePeKTsl JmuToro m3aenus. [IpennoxuTh
pO1ECCOB A | MmeporipusATHst 10 WX ycrpaHenuto  (3d-momenu
BBIPAOOTKH MPEAOCTABIISET MPENOAABATEND ).
HPEIOKEHU I no| 2. Ilpy moMomM KOMIBIOTEPHOTO MOJEIHPOBAHUS
YIPAaBJICHUIO O1IeHUTh A(P(PEKTUBHOCTH pa3pabOTAHHOW JIMTEHHOTO
Ka4eCTBOM U [ TeXHOJIOTHUHU (3d-momenn [IPENOCTABIISIET
CBOMCTBaMHU HpENoIaBaTenb).

MK-4.2 NPOAYKIMH, 3. Ilpm momMomM KOMIBIOTEPHOIO MOJAEIUPOBAHUS
HCTIONB3YA OLICHUTbH TEIUIOBBIC YCIOBUS KPUCTAIUIU3ALUH U3IETUS,
COBPCMCHHBIC a TaKk)Ke BO3MOXHbIe uTeitHble nedektsl (3d-momenu
METO/IbI MIPEA0CTABIIAET MPEINOIaBaTENb);

HUCCJICTOBAHNA 4. Ilpm noMomM KOMIBIOTEPHOTO MOJIEIHPOBAHUS
MaTepuajioB U | peyIOKUTh BApPUAHT CHUKEHUS METAUIOEMKOCTH
MIPOLECCOB, dopmsl (3d-MozenH peaoCTaBIISIeT MPEroIaBarTelib);
KOMIIBIOTEPHOE 5. Ilpyu momMomM KOMIIBIOTEPHOTO MOJETUPOBAHUS
MOJIEJIMPOBAHNEC U | oNTUMHU3UPOBATh JIMTHUKOKYIO CHUCTeMy Oe3 yiiepOa
ungpoBbie Ka4yeCTBY oynymemy wm3genuio  (3d-momenu
TCXHOJIOTHH MPEAOCTABIISIET MPENOAABATEND).

Nwmeer npaktuyeckuii | lIppMepHbIii nepedyeHb TeM I NPaAKTHYECKHX
OIIBIT: aHan3a | 3aHATHIA .

TEXHOJIOTMYECKHUX 1. OnTumuzanus TEXHOJIOTHYECKOTO npoiiecca
MIPOIIECCOB IS | U3TOTOBIICHHS OTJIMBKH «Jlyra» (3d-momenu

I1K-4.3 BBIPAOOTKH MIPEIOCTABIIAET IPENOAABATEND);

MPEAIOKEHU N 1o [ 2. OUEeHUTh BEPOATHOCTh PACHOJOXKCHUU JTHTEHHBIX
YIPABJICHUIO nedexkToB B GopMe B 3aBUCUMOCTH OT TOJOXKEHUS
Ka4eCTBOM u | otiuBky (3d-MoeH PEIOCTABIISET MPETO1aBaTelb);
CBOMCTBaMH 3. [lpousBecTn  MOJENMPOBAHWK W  pa3paboTarh




CTpyKTypHBII [Inanupyemele
DJIEMEHT pe3yIbTaThI OreHOYHBIC CpPEICTBA

KOMIIETCHIINU 00y4deHus
MPOIYKIIUH, MEpPOIPHUATHS 0 YCTPAHCHUIO JUTCHHBIX IEPEKTOB
HCIIONB3YS (3d-mMomenu mpemoCcTaBIsSeT MPENoIaBaTelb ).
COBPEMEHHBIC 4. CpaBHUTD pEe3yJIbTAThl MOACIUPOBAHUS OAHUX U TEX
METOIBI ke wm3menuidi B pasamudbix  [10  (3d-moxmenn
HCCIICIOBAHUS MPEAOCTABIISAET MPENOAABATEND ).
MaTepHuasioB u | Onenka 3xoHOMHYECKOTO A (deKTa NMpu BHEAPESHUU
MPOIIECCOB, pe3yabTaTOB MOJICITMPOBAHUS: CHM)KEHHE
KOMITBIOTEPHOE METAIOEMKOCTH, YCTPAHEHUE JTUTCHHBIX Je(PEKTOB U
MOJICIIUPOBAHUE; T.0.
aHanm3a
TEXHOJIOTMYECKUX
MPOLIECCOB TS
pa3paboTKu
TpeboBaHuit K
uudpoBoMy
JIBOMHUKY

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHA:

— Ha OLICHKY «OTJIHYHO» (5 0a/10B) — 00yyarouuiicss AEMOHCTPUPYET BHICOKUI YPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYalIUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «Xopomo» (4 6amna) — oOyJaroumiics I1eMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOCHBI, HO JOIYCKaIOTCS
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IPHU aHAIUTUYCCKHUX OIICpaluiax, ICPEHOCC
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «Yy/JOBJIETBOPUTENbHO» (3 Oamia) — OOydYaromIuiics IEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIHI: B XO0J€¢ KOHTPOJBHBIX MEPONPHUATUI
JIOTTYCKAIOTCS OIIMOKM, TPOSIBISETCS OTCYTCTBUE OTAENBHBIX 3HAHWW, YMEHUMW, HaBBIKOB,
OOy4aroIIMiCs HCIBITHIBAET 3HAYUTENbHBIE 3aTPYAHEHHs] TpPU ONEPUPOBAHUM 3HAHUSMHU U
YMCHUAMU IIPU UX TEPECHOCEC HAa HOBBIC CUTYAllUH.

— Ha OIICHKY «HeY/I0BJIETBOPUTEIbHO» (2 6aia) — o0ydaromuicss JTEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKoro maTepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXKET
MOKAa3aTh UHTEIJICKTya IbHbIe HABBIKU PEUICHHS MPOCTHIX 3a/1a4.



