MunucTepcTBO HayKu U BbIciIero oopazoBanus Poccuiickoit denepannu
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIICTO

oOpazoBaHUs

"MoCKOBCKHIT AaBUANTHOHHBIN HHCTUTYT
(HAaMOHAJILHBIH HCCIIeN0BATEILCKUI YHUBEpPCHUTET)"

YTBEPXJIAIO
[TpopexTop no yuebHo# padboTe

Kozopes JI.A.
27 wions 2022 1.

PABOYAS TPOI'PAMMA JUCHUIIJIMHBI (000181537)

ABTOMaTI/ISI/IpOBaHHLIe CUCTEMBI TEXHOJIOTUYECKOM MOATOTOBKH MMPOU3BOACTBA

(YKa3bIBaeTCs HAMMEHOBAHKE TUCIUILIMHEI TI0 Y4eOHOMY TIJIaHYy)

22.03.01 MarepuanoBeieHHE U TEXHOJIOTUU

HanpagJjienne noaroroBku MaTepuajioB
KBanudpukauus BbINYCKHUKA bakanasp
MarepuanoBefieHHE U TEXHOJIOTUU METAIITUNYECKUX
Ipoduab noaAroToBKU MarepraioB
®opma o0yueHust O4Has
(04HO, OYHO-3209YHOE, 3a0YHOC)
Brinyckaromas kagenpa TAOM
Ob6ecneunBaromasn kagenpa TAOM
Kadenpa-paspadorunk
paGoyeii NporpaMmslI TAOM
Cemectp | 3.E. Tpynoemkocts, | Jewumi, 1;[;)::::;, ﬂ:gg(l:i“ CPC, | Juzame- npon?;;cl;\:iqnor
qac. qgac. gac. gac. gac HOB, Yac. 0 KOHTpOISI

7 2 72 18 18 0| 36 0 34

8 2 72 8 20 0| 44 0 30
Hroro 4 144 26 38 0| 80 0

MockBa
2022

Bepcusi: AAAAAAHgpPY4 Kop: 000181537



PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI

[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcBur ¢ TpeboBanusimu CYOC MAU, pazpaboTaHHOTO Ha
ocHoe ®I'OC BO (3++) o nHanpasnenuto 22.03.01 MarepuanioBeieHuE U TEXHOJIOTUU
MarepHasoB

ABTOpPBI IPOTPaMMBbIL:

OBunHHUKOB A.B.

3aBemyromuii odecreunBaromeid kageapoit TAOM

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TAOM Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

[{enbio OCBOCHUS JUCHMILTUHBI ABTOMAaTH3UPOBAHHBIE CUCTEMbI TEXHOIOTUYECKON
MOJTOTOBKH ITPOU3BOCTBA ABJSETCS JOCTHKEHHE CIEIYIOMNX pe3yabTaroB ocBoeHus(PO):

N Hudp Pe3yabTar 00yueHust
3naeT npuHnunsl GyaknuonupoBanuss CAE-nporpamm nis
1 3 (AITK-2.1) KOMITBIOTEPHOTO TEXHOJIOTHYECKOTO MOICITUPOBAHMUS.
YMmeet Beioupars CAE-miporpamMmy i1t KOHKPETHBIX
2 Y (AIIK-2.1) MPUKJIAHBIX TIEJIeH MOJETHPOBAHUS.
3HaeT cOCTaB UCXOAHBIX JaHHBIX JIJISl TEXHOJIOTHYECKOTO
3 3 (AI1K-2.2) MOJICITUPOBAHMS.
YMeeT ocymecTBIsATh NOATOTOBKY UCXOIHBIX JAHHBIX JUIS
4 Y (AI1K-2.2) KOMITBIOTEPHOTO TEXHOJIOTHYECKOTO MOJICITUPOBAHMUS.
Brnageet HaBbIKaMU MOATOTOBKU UCXOAHBIX JAHHBIX JUJIS
5 B (AI1K-2.2) TEXHOJIOTHYECKOTO MOJICTTUPOBAHMS.
3HAKOM C MIPOLEAYPOH KOMIBIOTEPHOTO TEXHOIOTHYECKOTO
6 3 (AI1K-2.3) MOJICITUPOBAHMS.
YMeeT BBINONHATH aHAJINU3 PE3yJIbTaTOB KOMIIBIOTEPHOTO
7 Y (AI1IK-2.3) TEXHOJIOTHYECKOTO MOJICTTUPOBAHMS.
Brnageet HaBbIKaMU KOMIIBIOTEPHOTO TEXHOJIOTHYECKOTO
MOJICITMPOBAHMSI U aHAJIM3a €T0 PEe3yIbTAaTOB C UCTIOIb30BAaHUEM
8 B (AI1K-2.3) BCTPOEHHOTO BUPTYaJIbHOTO HHCTPYMEHTAPHS.
Bnagets HaBbIKaMu 1O MEPCTIIEKTUBHOMY IJIAHUPOBAHUIO U
MOJIEPHU3AINH TEXHOJIOTMYECKHUX MPOIECCOB, 10 MEXaHU3AI[UI
9 B-1(ITKP-5.2) ¥ aBTOMAaTH3aI[UU TIPOU3BOJICTBA

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETECHIIUMA:

N

Hudp

KoMmnerenuus

JUTK-2

CrocoOGHOCTRIO UCTIONB30BaHus coBpeMeHHbIX CAE-mporpamm
JUTSL KOMITBIOTEPHOTO TEXHOJIOTUYECKOTO MOJEIUPOBAHUS
MPOIIECCOB U3TOTOBJICHHS 1 00PaOOTKHA METAIITUIECCKUX

15631 (0505

[TKP-5

CrocoOeH OCyIIeCTBIISATh aHAJIN3 HOBBIX TEXHOJIOTHI
MIPOM3BOJICTBA MaTEPUAJIOB M pa3padaThiBaTh PEKOMEH IAIUH 10
COCTaBy M crocobam o0pabOTKH MaTeprasoB C IEJIbI0
MTOBBIIICHHS X KOHKYPEHTO-CIIOCOOHOCTH

WNuankaTopbl 1OCTHKEHUS KOMITETEHITUH, CITy)KaIllIue Ui TPOBEPKU C(HOPMUPOBAHHOCTH
YaCTHU COOTBETCTBYIOLIEH KOMIIETCHIIUU:

N Hudp Nuaukarop KoMneTeHunn

JleMOHCTpHUpYyeT MOHUMAaHNUE TPUHLIUIIOB (D)YHKIIMOHUPOBAHUS
CAE-nporpamm Jyisi KOMIOBIOTEPHOTO TEXHOJIOTHYECKOTO

1 JTIK-2.1 MOJEIUPOBAHUS.
l'oToBUT HCXOHBIE JAaHHBIE JIS1 KOMIBIOTEPHOTO

2 JIIK-2.2 TEXHOJIOTUYECKOTO MOJIETTUPOBAHHS.
OcyuiecTBIsIET KOMIIBIOTEPHOE TEXHOJIOTUYECKOE

3 HIIK-2.3 MOJEJIMPOBAHUE U aHAJIU3 €T0 PE3YJIBTATOB.
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VY4acTByeT B COBEPLIEHCTBOBAHUN TEXHOJIOTUH, MEXaHU3ALUHU U
4 [IKP-5.2 ABTOMATU3ALMH IPOU3BOACTBEHHBIX IIPOLIECCOB

VY4acTByeT B COBEpLIEHCTBOBAHUN TEXHOJIOTUH, MEXaHU3ALUH U
5 [IKP-5.2 ABTOMAaTU3ALMH IPOU3BOACTBEHHBIX IIPOLIECCOB

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOU ITPOI' PAMMBI.

ILI/ICL[I/IHJII/IHa ABTOMaTI/I?)I/IpOBaHHLIC CUCTEMBI TEXHOJIOTUYECKOM MOATOTOBKH ITPOU3BOACTBA
SABIIACTCA HpGI[HIGCTByIOH.[CfI n nocne;[y}omef/'l JJI CIICAYIOIUX OTUCTTUIIINH

N Hpez[mecTBylomne JAUCHHUITJIMHbI Hoc.ne;[ylomue AUCHHUITJIMHbI

1 |HayuHbie OCHOBBI MaTe€pUagoOBEICHUS Hrorosag roc. arrecranus

TexHonornueckoe 060pynoBaHKHE B
nporeccax 00padOTKH METaUTMYECKUX
2 MaTepHUaJIOB

Ou3nyecKkrue METO/IbI HCCIEI0BaHUS
marepuanoB (MeTobl Hepa3pylIaroliero
3 KOHTPOJISI KaueCTBa M3CIIHIA)

3. CTPYKTYPA U COAEP KAHUE JTUCIHUIIJIMHBI

OO6m1ast Tpy10E€MKOCTh IPAKTUKH COCTABIISACT 4 3a4eTHHIX(bIC) eneHuI(bl), 144 gaca(oB).

Bcero ¢
MMpakTuy. |Jladopar. CPC Bceero px3amenamu
3aHATHA | paGoThI 4acoB "

KYPCOBBIMU

Mopyab Paznen Jlexkuun

AC TIIII 7 Beenenue B AC 2 0 0 2 4 72
ceMecTp TIIIT

OcobeHHOCTH 2 0 0 2 4
TEXHOJIOTUYECKOU
MOJTOTOBKU
MIPOU3BOICTBA
nehopMUpOBaHHBIX
nosrypaObpuKaTroB

Metoas!l noctpoenust| 2 0 0 2 4
AC TIIIT

OCHOBHBIE 2 0 0 2 4
TpeOoBaHUS K
KOMIIJICKCHOM
aBTOMAaTH3allu1
TEXHOJIOTUYECKOM
MMOJITOTOBKH
MIPOU3BOJICTBA

ransl CO3IaHUs 2 0 0 2 4
ACTTIIIT
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ACTII
NPOM3BOJCTBA
nehopMUpOBaHHBIX
nosrypabpuKaToB Ha
npumepe
TEXHOJIOTHH
00BbEMHOMN
HITaAMITOBKH

Cucrema aHannza u
MIPOCKTUPOBAHMS
texHojoruit OM/J[
QForm

OcHOBBI
(bYHKITMOHUPOBAHUS
cuctembl QForm

AC TIIIT 8
cemMecTp

MonenupoBanue
nponeccoB OM/I B
cucteme QForm

[Ipumenenue
pe3yabTaToB
MOJIETUPOBAHMUSI B
QForm npu
TEXHOJIOTNYECKON
MOJITOTOBKE
MIPOU3BOICTBA
neGopMUpOBaHHBIX
nosrypabpuKkaToB

[Ipumenenue
pe3yabTaToB
MOJICTUPOBAHMUSI B
QForm npu
POEKTUPOBAHUU
nedopmupyromero
MHCTPYMEHTA

Bcero

26 38 0 80 | 144 144

3.1. Jlekuuun

Ne
/o

Pa3zgen nucuunauHbI

Oo0neM
4aC0B

Tema Jekuun

1

1.1.BBenenune B AC TIIIT

Beenenne 8 ACTIIII

1.2.0cobennoctu
TEXHOJIOTUYECKOMN
MOJTOTOBKH ITPOU3BOJICTBA
nedhopMUpPOBaHHBIX
nosryadpHuKaToB

Oco0EHHOCTH TEXHOJIOTUYECKOH TOATOTOBKH
MIPOU3BOJICTBA JIe(POPMUPOBAHHBIX
nosryaObpuKkaToB

1.3.Metoast noctpoeHust AC
TIIIT

Merons! noctpoenuss AC TIIIT
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41.4.0cHOBHBIC TPEOOBAHUS K 2 OcHoBHBIE TPeOOBaHUS K KOMITJIEKCHOM
KOMITJIEKCHOM aBTOMaTHU3alMH TEXHOJIOTMYECKOM MOJTOTOBKH
aBTOMAaTHU3aluU MIPOU3BO/ICTBA
TEXHOJIOTUYECKON
MOJTOTOBKH ITPOU3BOJICTBA
511.5.9T1anel co3manus 2 Oransl cozmanus ACTTIIT
ACTIIIT
6|1.6.ACTII npousBoacTBa 2 ACTII npouzBoacTBa nepopMUPOBAHHBIX
nehopMUpPOBaHHBIX nosry(paOpHUKaToOB Ha IPUMEPE TEXHOJIOTHH
nosryabpuKaToB Ha 00BEMHON ITAMIIOBKH
MpUMepe TEXHOJIOTUU
00bEMHOM IITAMIIOBKH
711.7.Cucrema ananusa u 4 CucreMa aHaiau3a U NPOECKTUPOBAHUS
MPOEKTUPOBAHUS texnosnoruii OMJ] QForm
texaonoruiit OMJI QForm
8|1.8.0cHOBBI 2 OcHOBBI GYHKITMOHUPOBaHUS cucTeMbl QForm
(hYyHKIIMOHUPOBAHUS
cucteMbl QForm
9|2.1.MonenupoBanue 2 IToarorosxa NCXOMHBIX JaHHBIX
npoueccoB OM/] B cucreme
QForm
10|2.1.MoaenupoBanue 2 MonenupoBanue npoueccoB OMJ]
npoueccoB OM/] B cucreme
QForm
11(2.2.IlpumeHeHue 2 [IpumeHeHue pe3ynbTaToB MOJIEITUPOBAHUS B
pe3yabTaTOB MOJECTUPOBAHUS QForm npu TEeXHOJIOTUYECKOU MOATOTOBKE
B QForm npu MIPOU3BOJICTBA JIe(POPMUPOBAHHBIX
TEXHOJIOTUYECKON nosrypaObpuKkaToB
MOJTOTOBKE MTPOU3BOCTBA
nedhopMUpPOBaHHBIX
nosryabpHuKaToB
12|2.3.Ilpumenenne 2 [IpumeHeHue pe3ynbTaToB MOJICTUPOBAHUS B
pe3ybTaTOB MOJECTUPOBAHUS QForm npu npoeKTUpOBaHUHU
B QForm npu ne(GopMUpPYIOIIETro HHCTPYMEHTA
MIPOEKTUPOBAHUU
nehopMHUPYIOIIETOo
MHCTPYMEHTa
Hroro: 26

3.2. Conep:xanue JeKI Uil

1.1.1.

Beenenue B ACTIIIT (A3: 2, CPC: 2)
Tun nexkumu: HpopmanonHas ek

®opma opranuzanum: Jlexnus

Onucanue: IIpenver qucuunnuael. CTpyKTypa U OCHOBHBIE MOJIOKEHUS.
Omnpenenenus ACTIIII, nHaznauenue, ocHOBHBIE TpeOoBaHus. OO01IIe
ceeneHust o coBpeMeHHoM coctossaur ACTTIIT u o6opynoBaHusl.

Ucnons3oBanue ACTIIIT Ha npou3BoAcCTBE.
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1.2.1. Oco0eHHOCTH TEeXHOJOTrH4eCKOil MOATOTOBKH NPOM3BOACTBA 1e()OPMHPOBAHHBIX
nonygadpukaros (A3: 2, CPC: 2)

Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Onucanme: TexHnomornyeckue ocodeHHoctu mporeccoB OMJI. Cxembl
TEXHOJIOTHUECKON TIOATOTOBKY MPOM3BOACTBA KOBAaHHBIX, IITAMIIOBAHHBIX,
MIPECCOBAHHBIX M KaTaHbIX NOTy(paOpHKaTOB.

1.3.1. Mertoasl nocrpoenusi AC TIIII (A3: 2, CPC: 2)
Tun nexkunu: HpopmanonHas ek
®opma opranmzanmu: Jlexknus

Onucanme: MeToabl TOUCKOBOTO MTPOEKTUPOBAHUS, TPYIIIOBOTO MPOEKTUPOBAHUS U
KOMITJIEKCHOW JieTalld, MHAWBUIyaJIbHOTO MPOESKTHUPOBAHHS.

1.4.1. OcHoBHBbIE TPeOOBAHUSA K KOMILJIEKCHOW AaBTOMATH3aLMU TE€XHOJIOTMYECKOI
noaroroBku npoussoacrea (A3: 2, CPC: 2)
Tun nexkuuu: MHPOpMaOHHAS JTEKITUSI
dopma opranuzanum: Jlexuus

Onucanme: CKBO3HBIE CUCTEMBI aBTOMAaTU3UPOBAHHOTO ITPOEKTUPOBAHHUS.
WuBapuanTHas u uzmeHsemas yactu. Murerpauusa B AC. MakcumanbHas
MHBAPUAHTHOCTh. MepapXn4yecKuil U MaKeTHBIM IIPUHLUIIBL.
OnTtumusanus pemieHnii. Pasnenenue GyHKITHiA.

1.5.1. Ortansi cozpanusa ACTIIII (A3: 2, CPC: 2)
Tun nexkmuu: MHpOpMaoHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Omucanne: [locTaHoBka 3a1a4n MpoeKTUpOBaHUs. Pa3paboTka TEXHOIOIMYECKUX
anroputMoB. PazpaboTka MaMHHBIX aropuTMoB. [lonsTHe
MaTeMaTU4EeCKOU MOJIEIIN U UX BUABL. BHEIpEHUS CUCTEMBI B
IIPOU3BOACTBO.

1.6.1. ACTII npousBoacrea 1e)OpMHUPOBAHHBIX M0JY(PadpUKATOB HA IPUMeEpPe
TeXHO0JI0ruu 00bEéMHOM IuTamMnoBku (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas TeKus
®opma opranuzanum: Jlexuus

Onucanue: Ilpouenypa pydyHoro npoeKTHpoBaHUs. JTalbl KOHCTPYUPOBAHUS
MMOKOBKH, BEIOOpa TeXHONMorndeckux napamerpoB. Ctpykrypa ACTTIIL.
Coneprxanre BXOJHOM W BBIXOAHOU MH(OpMAITUH.

1.7.1. Cucrema anaau3a u npoektupoBanusi Texnojorniit OM/I QForm (A3: 4, CPC: 4)
Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Onucanme: Vcropus co3nanusa. OCHOBBI METO/Ia KOHEUHBIX IEMEHTOB. MIHTErpanus ¢
CAD/CAM-cucremamu. CTpyKTypa CUCTEMBI.

1.8.1. OcHoBbl pynkunonupoBanms cucrteMbl QForm (A3: 2, CPC: 2)

Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus
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Ipuxpensennble gaiiapi:  OcHOBBI pyHKIHOHUpOBaHUS cructeMbl QForm.doc, OcHoBBI
dbyakuuonupoBanus cuctembl QForm.pdf

Onucanme: TexHomorndeckue BO3MOxXHOCTH. OOMINI MOAXOA K PEHICHUIO 33139
TUIACTUYECKOTO TeUEHUS. BUABI MOJEUPYEMBIX TPOIIECCOB.

2.1.1. IloaroroBka umcxoaHbIx JaHHbIX (A3:2, CPC:1)
Tun nexkuuu: MHPOpMaOHHAS JTEKIUSI
®opma opranuszanum: Jlexuus

Omucanne: IloaroroBka reomerpuueckoit HHGopmarmn. [loaAroToBKa HCXOIHBIX
JTAHHBIX.

2.1.2. Mopeaupoanue npouecco OMJI (A3: 2, CPC: 1)
Tun nexkuuu: MHpOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexnuus

Onucanue: @ailsioBas CTpyKTypa pe3yibTraroB pacuéra. MoaenupoBaHue IpoLeccoB
OM/I.

2.2.1. IlpumeHeHMe pe3yabTaTOB MojAerpoBanus B QForm npu rexHo/iorn4eckoi

MOAr0TOBKE NMPOU3BOACTBA AeopMHUPOBaHHBIX NoJaydadpukaros (A3: 2, CPC: 2)

Tun nexkumu: MHpopmanonHas JeKus

®opma opranuzanum: Jlexuus

Onucanue: HCTpyMEHTHI aHanM3a pe3yabTaTOB MOAEIMPOBAHMS TNIACTUYECKON
nedopmaruu. [Tons TexHonmornyeckux napameTpon. [ paduueckuit
uHTepdelic cucteMsl. TpaccupyeMble TOUKH. 3alUCh PE3yJIbTaTOB
MOJEeTMpOBaHUs B (haiti *.txt.

2.3.1. IlpumeHeHue pe3yabTaToB MoaeaupoBanusi B QForm npu npoekrnpoBanuun
nedopmupyouero uacrpymenara (A3: 2, CPC: 2)
Tun aexknuu: WHbopMmannoHHas TeKuus
dopma opranuszanum: Jlexuus

Onucanue: IHCTpyMEHTHI aHaNINM3a PE3YAbTATOB MOAEIUPOBAHUS
HanpsHKEHHO-IE(POPMUPOBAHHOTO COCTOSIHUS B UHCTPYMEHTE
uHCTpyMeHTa. [ pannuHble ycnoBus. KoHTaKkTHBIE HAPSYKEHUS.
JleopMHUpOBaHHBIN KOHTYP HHCTPYMEHTA.

3.3. [IpakTuyecKkue 3aHATHUSA

Ne Oobem
n/n Pa3gen AucuMnIMHbI 4yacoB HaumMeHoBaHNe NPAKTHYECKOIO 3aHATHSA
1|1.7.Cucrema ananusza u 10  |Hutepdeiic cucrembr QForm
MIPOEKTHPOBAHUS
texHonoruit OM/] QForm
2|1.8.0cHOBBI 8 TexHOoI0rn4ecKknue BO3MOKHOCTH CUCTEMBbI
(bYHKUIMOHUPOBAHUSA QForm
cucteMbl QForm
3{2.1.MonenupoBanue 2 [oaroroBka rpadudeckoil ”HGOPMALTUH IS
npoueccoB OM/I B cucteme cucreMbl QForm
QForm
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4(2.1.MonenupoBaHue
npoueccoB OM/] B cucreme
QForm

MonenupoBanue mporecca 00bEMHOM
MITaMIIOBKH B cucteme QForm

5|2.2.1Tpumenenue
pe3yabTaTOB MOJICTUPOBAHUS
B QForm npu
TEXHOJIOTHYECKON
MOJTOTOBKE MTPOU3BOCTBA
nehopMUPOBaHHBIX
nosryabpHuKaToB

AHanm3 pe3ybTaToB MOJCITHPOBAHUS
MIPOIIECCOB TUIACTUYECKOM AehOopMaIiK B
cucteme QForm

6|2.3.1Ipumenenue
pe3yabTaTOB MOJICTUPOBAHUS
B QForm npu
MIPOEKTUPOBAHUU
nehopMHUpPYIOIIETo
MHCTPYMEHTa

AHanu3 pe3ysbTaToB MOJECIUPOBAHUS PAaOOTHI
ne(hOpMUPYIOLIETO UHCTPYMEHTA B CCTEME

Hroro:

38

1.7.1.

1.8.1.

2.1.1.

2.1.2.

2.2.1.

2.3.1.

3.4. Conep:xanne NPAKTHYECKUX 3aAHATHI

2)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

3.5 JIabopaTopHbie padoThI

He npenycMoTpeHO y4eOHBIM TLIIAHOM.
3.6. KypcoBblie pad0Thl M NPOEKTHI N0 AUCHUILIIHHE

3.7. IIpome:kyTOUHASL ATTECTAIUA

3auer (7 cemecTp)

HNutepdeiic cucremsl QForm (A3: 10, CPC: 10)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

TexHosornyeckune Bo3Mo:kHocTH cucteMbl QForm (A3: 8, CPC: 8)
®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

IoaroroBka rpadguyeckoit nupopmanun s cucrembl QForm (A3: 2, CPC: 2)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

MopeaupoBanue npouecca 00bémMHoi mramnosku B cucreme QForm (A3: 4, CPC:

AHaJM3 pe3yJIbTAaTOB MOIeJIMPOBAHMS MPOLECCOB IUIACTHYECKOH HedopManuu B
cucteme QForm (A3: 8, CPC: 4)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

AHaJm3 pe3yJibTaTOB MOeJIMPOBAHUS PadoThl JePOPMHUPYIOIIEr0 HHCTPYMEHTA B
cucrteme QForm (A3: 6, CPC: 4)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

Ipukpemiennbie gpaiianr:  3ader (7 cemectp).doc, 3ader (7 cemectp).pdf
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2. 3auer c oueHkou (8 cemecTp)

Ipukpeniennbie paiianl:  3ader ¢ oneHKoil (8 cemectp).doc, 3aueT ¢ oueHkoi (8
cemectp).pdf

4. MTEPEYEHDb YYEBHO-METOJINYECKOT'O OBECIIEYEHUS
JUISI CAMOCTOSITEJBHO# PABOTHI OBYUYAIOIIMXCS IO
JTUCHMUIIIAHE

1. OcHOBHAs M TONOJIHUTEbHAS JTUTEPATYPA 110 AUCIUIUINHE

2. Pecypchbl nHQOpPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «THTepHeT.
3. Pecypcel HayuHO-TexHUUYECcKOH Onbamorexku MAW.

4. adpopmMalimoHHbIe CTEH B! KadeIphl.

5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U OMKUCAHKE IIKaJI
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pEHTHHTOBON
CUCTEeMeE OIICHKH pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUHU TOJOKECHHS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXCcsl UCTONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIkane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(pOpPMALIUU B BHIE TIPOOJIEMBI;
2. Ilpennoxxenne crocoba pemeHust mpooIeMBbl;

3. OGocHoBaHue crioco0a perieHus mpooIeMbl;

4. JleMoHcTpaIus criocoba pernieHus: mpooIeMBbl.

O1ieHUBaHMUE OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTko He BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

Jl1st olleHMBaHUS CUTYaIIMOHHBIX 3aIaHUH MCTIONIB3YETCS CISMYIONas IKasa;

100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyJaronuiics He MOXXET chopMynupoBaTh MpoodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyyaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBAaHBI U30JIUPOBAHHbIC 3HAHUS U YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4yero JOIMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs MPUMEHSET 3HAHUS
JUISL PEeLICHHUs TIOCTABICHHON POOIEeMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCJICJCTBUE YETO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALIUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u
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3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuiics J1erko
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJISAIOIIIME OLICHUTDH pe3y.TH>TaTI>I O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuu.

[lepeyenb KOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Jrtansl popMHUPOBAHMA

N Hugp Komnerenuus KOMIIETCHIIUM
1| AIK-2 CrocoOHOCTRIO UCITONIB30BAHUS 5. [IpuMeHeHne pe3yasTaToB
coBpemeHHBIX CAE-iporpamMm mist MoxenupoBanusa B QForm mpu
KOMIIBIOTEPHOTO TEXHOJIOTUYECKOTO  |TIPOCKTUPOBAHUH J1e(hOPMHUPYIOIIETO
MOJIETUPOBAHMS TIPOIIECCOB WHCTPYMEHTA .

W3TOTOBJICHUS B 00pabOTKH
METaJUIMIECKUX H3IeIUit

2 |TIKP-5 Croco0eH OCyIIeCTBIATh aHATH3 Biramets HaBBIKAMU 110
HOBBIX TEXHOJIOTHI MPOU3BOJICTBA MEPCIEKTUBHOMY TUTAHUPOBAHUIO
MaTepuaioB 1 pa3padaThiBaTh MOJICpPHH3AIINN TEXHOJIOTHYECKUX
PEKOMEHTAITUH IO COCTaBY U MPOIIECCOB, M0 MEXAHU3AIIUH U
crroco6am 00pabOTKM MaTeprajioB C  |aBTOMAaTH3AIMH IPON3BOICTBA
TIEJIHI0 TTOBBIIICHUS X Cemectprl - 7, 8

KOHKYPEHTO-CIIOCOOHOCTH

KoMmmuiekT THMOBBIX MHANBUIYAJIbHBIX 3aJaHUI

N Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3aIaHUS
1 |MonenmpoBanue 26 MonenupoBaHue mporecca 00bEMHOM
nporeccoB OM/] B HITAMIIOBKH OCECUMMETPUYHON MTOKOBKH.
cucreme QForm
Hroro: 26

Conep:kaHue TUIOBBIX 3aJaHUI
2.1.1. MoaeaupoBaHue npomecca 00bEMHOI ITAMIOBKH 0CECMMMETPUYHOI MOKOBKH.

(CPC: 26)

Temaruka: PacuétHo-rpaduueckas paboTa BKIIOYAET NOATOTOBKY UCXOJHBIX JaHHBIX,
OCYUIECTBIIEHNE KOMIIBIOTEPHOI'O MOJIEJIMPOBAHNUS U COCTABIEHUE OTYETA 110
pabote B 3JIeKTOpHHOM BHjIe. B kauecTBe 3a7jaHus A1l MOACIMPOBAHUS
BBIIAETCS TEXHOJIOTHSI rOpsueii 00bEMHOM MITAMITOBKH, pa3paboTaHHAs
CTYICHTOM B KypcoBoii pabote 1o pazaeny "Ky3HeuyHO-IITaMIOBOYHOE
IIPOM3BOACTBO" TUCIUIUINHEI "MarepualoBeIeHUE U TEXHOIOT U
KOHCTPYKIIMOHHBIX MareprayioB", BHIIOJIHAEMON B 7 cEMECTpeE.

Tun: Pacuernas pabora

IIpukpeniienHsble ¢aiJibl:

MopnenupoBaHue nporecca 00bEMHOM MTaAMIIOBKHA 0CECUMMETPUYHOM MOKOBKH..doc,
MopnenupoBanue nporecca 00bEMHOM TAMIIOBKY 0CECUMMETPUYHOM MOKOBKH..pdf

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
" ABTOMAaTU3MPOBAHHBIE CUCTEMBI TEXHOJIOTMYECKON MOATOTOBKH MPOU3BOICTBA"
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1. 3auer (7 cemecTp)
Ipukpemiennpie gpaiianr:  3ader (7 cemectp).doc, 3ader (7 cemectp).pdf

2.  3auer c oneHkoii (8 cemectp)

Ipuxpensiennble gaiiapi: 3ader ¢ oueHKoi (8 cemectp).doc, 3aueT ¢ oneHkoil (8
cemectp).pdf

6. IEPEYEHb OCHOBHOM U JOIIOJTHUTEJIBHON YYEBHON
JUTEPATYPbBI, HEOBXOJIUMOM 151 OCBOEHUS
JTUCHUILINHBI

a) Ocnoenan 1umepamypa:

/ Yactp 7. CuCTeMBI MPOEKTUPOBAHUS TEXHONIOTrHYeckuX mpoieccoB / Kynukos . /.,
Slomounukos E.U, babanun B.C. YuebHo-MeTOAHUUECKOE TTOCOOHE.

- CII6: CIIeI'Y UTMO, 2011. - 136 c.
http://window.edu.ru/resource/587/76587/files/itmo857.pdf

Jumepamypa u3 anekmponnozo kamanoza:

» babanun B.C., Kynuxos J[.J1., I6nounukoB E.W. MHTeNnNeKTYyabHBIE TPOTPAMMHBIE
KOMIIJIEKCHI [l TEXHUYECKOW U TEXHOJIOTUYECKOM IIOATOTOBKU IPOon3BoAcTBa CHCTEMBI
MIPOEKTHUPOBAHUS TeXHOIOrnYeckux npoueccos . CII6I'Y UTMO, 2011. - 136 c.

0) /lononnumenvnan 1umepamypa:

* 2. OunnnukoB A.B., [Tumenos C.C. [loaroroBka 2D-rpadudeckoii napopmaruu s
cucteMbl QForm 5. Meronuueckue ykazanusi K J1aboparopHOr paboTe Mo TUCIUILIAHE
«AC TIIII», M.: U3narensckuii nentp MAU, 2015, 35 c.

3. OpunnnukoB A.B., [Tumenos C.C. MoaenupoBanue mpoiiecca 00bEMHOM MITaMIIOBKH
B cucteme QForm 5. Meronuyeckue yka3zaHus K J1a0OpaTOpHO# paboTe MO JUCITUTIIIMHE
«AC TIIII», M.: U3narensckuii nentp MAU, 2015, 43 c.

1. Kymukos JI.[1, SI6mounuxoB E.W., babanun B.C. «MHTENMIEKTyabHBIE TPOTPAMMHBIC
KOMITJIEKCHI [T TEXHUYECKOW U TEXHOJIOTUYECKON TOATOTOBKU MTPOU3BOACTBA

7. IEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

st obecriedeHnst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronuMCst
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHIANBUAYATHHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CUCTEMAM M3 JIF000# TOUKH, B KOTOPO UMEeTCs
noctyn K cetu « THTepHeT.
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HaumenoBaHue pecypca

| HNHTepHeT-cCHLIKA HA pecypc

"ZNANIUM.COM"

JHorosop Ne 4855 36¢/027-1-3200-20 ot 08.12.2020 ¢
000 "3HAHUVYM" C «18»12.2020 . mo «17»12.2021 r

http://znanium.com

Horosop Ne 36¢/027-1-3026-21 ot 22.12.2021 ¢ OOO
"SHAHUYM" C «15»12.2021 . no «31»12.2022 r

https://znanium.com/

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 . no «31»12.2023 r

00O "NU3nareancTBo Jla

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DaexTponHoe W3aTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreynas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" qs CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"OnexkrponHoe uznarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niis CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo IOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

OnexrponHas 6ubnuoreka MAU (cooctBerrnocts MAN).
JIuuensuonnsiit gorosop Ne 0267-HNY-13 ot
11.12.2013 . ¢ OO0 "ara Dkcnpecc "Ha IpaBo
UCIIOJIb30BaHMs Nporpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHAS OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pasmereHus

https://elibrary.mai.ru/MegaPro/We

OnexTpoHHON OubOMMoTeKn MAI)
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JuekTpoHHas OnduoTexka Koncopunyma aypokocmuuyecknx By30B Poccnu

DnexTponHas 6ubnuoreka Koncopmmyma
a’POKOCMUYECKUX By30B Poccum.

Cornamenue o coznanuu Koncopuyma By3oB Poccun
"HanmoHanbHbI 00bEIMHEHHBIN a9POKOCMHUYECKUI
yHusepcuret" ot 03.09.2012 1. ZloroBop o cereBoM
B3auMozencTeum ot 15.12.2014 .

Cormamenue ot «03»09.2012 r. 6eccpouno

bubnauoreka POOU

bubmunorexka PODOU |http://www.rfbr.ru/rfﬁ/ru/library

Enunoe 0KHO 10cTyNAa K 00pa30BaTeIbHBIM pecypcam
Enunoe okHO mocTyna k oOpa3oBaTeIbHBIM pecypcam |http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU |http://polpred.c0m
00O "PYHDB"

Horoop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHOB" C «07»12.2020 r. mo «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHOB" C «03»12.2021 r. mo «02»12.2039

Joroop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HauunonaabHbiii Hugpposoii pecypc "Pykont"

Horosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OOO "HauunonansHslit nudposoii pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"HamonaneHelii iudposoit pecypce "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO https://text.rucont.ru/
"HaronaneHelii iudposoit pecypce "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o npenocrasieHnn qoctyna k HarmonaneHoit  |http://H30.pd
anektporHoi 6ubnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 r. mo «12»
11. 2023
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HIT HOUKOH

Cornamenne Ne 715 JIC-2011 ot 16.05.2011 o
corpynHudectse B Koncopuuyme HOMKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM

http://archive.neicon.ru

Hanuonansaas noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com
Scopus- http://scopus.com
Elsevier-http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct,
https://www.elsevier.com/solutions/sciencedirect/content/
journal-collections,
https://www.elsevier.com/solutions/sciencedirect/content/
backfile-collections

Springer Nature-http://rd.springer.com,
http://www.springerprotocols.com

Maremarndeckas 0a3a naHaeix zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about
EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC kommnanun EBSCO- INSPEC

Institute of Physics (IOP) uznarensctBa IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org’/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a ganusix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/
Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

https://apps.webofknowledge.com
http://scopus.com

http://www.sciencedirect.com,
http://www.elsevierscience.ru/
products/science-direct,
https://www.elsevier.com/solutions
/
sciencedirect/content/journal-collec
tions,
https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWWw.jstor.org
https://onlinelibrary.wiley.com
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Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature: https://link.springer.com
1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexius )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc. https://www.dl.begellhouse.com/
https://www.dl.begellhouse.com/collections/6764f0021c0 |collections/

5bd10.html 676410021c05bd10.html

China Academic Journals (CD Edition) Electronic https://ar.cnki.net/ ACADREF
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF

Institute of Electrical and Electronics Engineers: https://ieeexplore.ieee.org/Xplore/h
https://ieeexplore.ieee.org/Xplore/home.jsp; ome.jsp; https://ieeexplore.ieee.org
https://ieeexplore.ieee.org

EBSCO. https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/
INSPEC:

1. Ba3za mannaeix Academic Search Premier
2. baza mausbpix eBook Academic Collection
3. eBook EngineeringCore Collection

ORBIT Intelligence - 6a3a nanusix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOMUUYECKUE YKA3AHMS 151 OBYUYAIOLIIUXCSI MO
OCBOEHMIO JTUCHUIIIUHBI

D¢ hexTUBHBIM CIIOCOOOM Pa3BUTHS TBOPYECKUX CIOCOOHOCTEW CTYCHTOB IPH U3yUEHUH
JTMCLUIUIMHBI SIBISIETCS CAaMOCTOsITeNIbHAs paboTa, KOTopas HalleJeHa Ha popadoTKy
CTy[CHTaMH MaTepHualia MPOLIEANINX KOHTAKTHBIX 3aHATUN U MOATOTOBKY K MPEACTOSLIIM
3aHATHSM.

CamocrosTenbHas paboTa CTYIEHTOB IPOBOAUTCS HMU B COOTBETCTBHH C COOCTBEHHBIMU
BO3MO)KHOCTSMU. MOXHO, OIHAKO, PEKOMEHJIOBATh IPYIIIOBOE N3yUEHHE MAaTepPHAaJIOB,
o0ecreynBarolee COBMECTHYIO pab0Ty HECKOIBKUX CTYICHTOB, YTO MOJIOKHUTEIBHO BIUSIET HA
KaueCcTBO MPOPaOOTKH MPOrpaMMBbI Kypca.

B T0 ke BpeMsi BBICOKas CTENIeHb YCBOCHHSI U3y4aeMON AUCIUILTUHBI TIOCTUTaeTCs IPU
MOCTOSIHHOM paboTe CTYAEHTOB HaJl TEKYIIIMM MaTrepuasaoM. B 3Toi cBsI3M KenareabHa
popaboTKa JEKIIMOHHOTO MaTepuaa B IeHb ero IPOYTEeHHUs, YTO TIO3BOJISET, BO-TIEPBBIX,
OIEepaTHUBHO (Ha CIIEAYIOIIEH JIGKIIMK) CHUMATh BO3HUKAIOIIME BOIPOCHI M, BO-BTOPBIX,
co3aaBarh Oarax 3HaHUN 1O AUCLUIUIMHE 3aJI0T0 IO IPOMEXYTOYHOM aTTecTaluu.

[Tpu moAroTOBKE K MPAKTUUYECKUM 3aHATHIM TaKKe HeoOXoauMa npopadoTKa JIEKIIHOHHOTO
Marepuaia. ITo MO3BOJIUT OCO3HAHO padOTaTh C MpeJIaraeMbIM MaTepHaioM IpenoaaBaTesieM
Ha MPaKTHYECKOM 3aHITHH, a, CIIEI0BATENIbHO, 3aKJIaIbIBaTh 023y METOAMK U MPUEMOB IIPU
peLIeHNH MPAKTUYECKHX 3a/1a4.

[Tpu u3yyennn marepuaia HeoOXOIUMO JeNaTh aKIEHT He Ha 3a3yOpuBaHUM MaTepHuaa, a
Ha MOHUMaHUE ero PU3NUECKON CYTH, YTO Pa3BUBACT MBIIIUICHUE U TIO3BOJISAET MOHSATH
METOIOJIOTHIO U3Y4aeMOM JUCIUTUINHBL.

Bepcusi: AAAAAAHgpPY4 Kop: 000181537



9. IEPEYEHb UTH®OPMAILIMOHHbIX TEXHOﬂOFHﬁ,
NCITOJIB3YEMBIX ITPU OCYHIECTBJIEHUU
OBPA3OBATEJIBHOT' O ITPOLUECCA 110 JUCIIUIIJIMHE
JlMcuuminHa OpenHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOI TeXHKH, peCypCcOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOHU ceTr "MHTepHeT", anekrponHoi 6ubnuoreku MAU
U1l TIOUCKa, cOopa, XpaHeHus, 00pabOTKH U TpeACTaBIeHUs HH(pOpMaIHH.
IIpozpammnoe obecneuenue, Hnmepnem-pecypcol, 31eKmpoHHble OUOIUOMEYHbIE CUCTEMDbL:

1. UmxenepHo-rpaduueckas cucrema «Solid Worksy.

2. NmxenepHo-rpaduueckas cucrema « AutoCAD».

3. IlporpaMMHas cuctemMa aHaJIn3a MPOIECCOB IacTuYecKoi nedopmannu QForm.
4. Nntepuer — Bepcus xypHaia «CAIIP u rpadukar, http://www.sapr.ru.

5. Uurepuer — Bepcus xxypHana «CAD/CAM/CAEy, http://cadcamcae.ru.

10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHMUIIIAHBI

1. Aymutopust U1sl UTE€HUS JIEKIHiA, 000pyqOBaHHAs KOMIIBIOTEPOM, BHAEOIPOECKTOPOM U
SKPaHOM.

2. KoMnbIOTepHBIN KJIacc ¢ MEPCOHAIbHBIMU KOMITBIOTEPAMHU, MOJKIIOUEHHBIMU K ceTH Internet,
MEAMANIPOEKTOPOM U SKPAHOM.

Bepcusi: AAAAAAHgpPY4 Kop: 000181537



Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
((ABTOMaTI/IBI/IpOBaHHBIe CHCTEMBI TEXHOJIOTIECKOM IMOATOTOBKH IIPOU3BOACTBA»

AHHoOTauus padoyeil MporpaMMal

JucuunnuHa "ABTOMaTH3UPOBAHHBIE CUCTEMbI TEXHOJIOTHYECKOM MOATOTOBKHU
npou3BojacTBa" siBsieTcs yacThio "brioka 1 Jlucuuminael" TUCUUILIAH MOJTOTOBKU CTYIEHTOB
110 HampasJieHuto noaroroBku 22.03.01 "MarepuanoBeeHre U TEXHOJIIOTUHA MaTepuaioB'.
JucuunnuHa peanusyercs Ha CTynuHO HHCTUTYTE "MOCKOBCKMM aBUallMOHHOTO UHCTUTYTa
(HaIIMOHAIBHOTO MCCIIEI0BATENLCKOTO yHUBEepcuTeTa)" Kadeapoit (kadhenpamu) TAOM.

JlucuuiuinHa HaresieHa Ha ¢popmupoBanue cienyromux komnerenmuii: AITK-2, [TKP-5.

ConeprkaHne AMCUUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: CTPYKTYPOH,
OCHOBHBIMH NPUHIMIIAMH IOCTPOECHUS U IPUMEHEHNUSI aBTOMaTU3UPOBAaHHBIX CUCTEM
TEXHOJIOTMUYECKOM MOATOTOBKHU MPOU3BOJICTBA.

JlucuMiiyHa HalleJaeHa Ha yCBOCHHUE IPUHIIMIIOB IIOCTPOEHMSI aBTOMAaTU3UPOBAHHBIX CUCTEM
TEXHOJIOTHUeCKor noaroToBku npoussozactsa (ACTIIII) nepopmupoBanHbIX nonypadpUKaTOB U
U3IETUH U3 METAJIUTMYECKUX MAaTepPHAaJIOB U BhIpa0OTKA HABBIKOB IPUMEHEHUS ITUX CUCTEM B
WH)KEHEPHOU AedaTenbHOCTH. OTHOCUTCS K LUKy y4eOHOTO TUIaHa, HalpaBICHHOMY Ha
BCECTOPOHHIOIO [TOJITOTOBKY CTYJIEHTOB K PEIICHUIO OTHOM U3 OCHOBHBIX 3a7a4
poeCCHOHAIBHON AESITEeIbHOCTH OaKallaBpOB: MPOSKTHPOBAHUE TEXHOIOTHUYECKHX MPOLIECCOB
IIPOU3BOJICTBA U3IEIIUN.

JU1 nOCTUKEHUS TOCTABIEHHOMN LIEJIM B paMKaX JUCLMILIMHBI PEILAIOTCS CIEIYIOIINE 3aJauu:

- 03HAaKOMJIEHHME C OCHOBHBIM Ha3HaueHHeM U MeTogamu nocrpoenus ACTIII;

- wu3yudeHue TpebdoBaHui, nmpeabssisieMbix k ACTIII;

- 3HaxkoMcTBO ¢ moHsaTueM CAD, CAM u CAE - cucrewm;

- npuoOpereHue HaBbIKOB paboThl B CAE - cucreme;

- TpuoOpeTeHHne HaBBIKOB aHanu3a TexHoioruu OM/] ¢ ucnons3oBannem CAE - cuctemsl.

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIONIe (HOPMbI OPTaHU3AIH
yaeOHoro nporiecca: Jlekmus, [Ipaktudeckoe 3aHsTHE.

[TporpamMmoii TUCIMITIIMHBI IPEyCMOTPEHBI CIEIYIOINE BUIBI KOHTPOJIS: PyOeKHBIH
KOHTpPOJIb B OpME U MPOMEKYTOUHast arTectanus B popme 3auet (7 cemecTp), 3a4eT ¢ OLEHKOM
(8 cemecTp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 4 3a4eTHBIX equHuIl, 144 Jacos.
IIporpaMMo# IUCHUIUIMHBI IPEAYCMOTPEHBI JIEKIMOHHBIE (26 yacoB), npakTudeckue (38 yacoB)
3anaTus U (80 4acoB) caMOCTOSATENHHON PaOOTHI CTYACHTA.

Bepcusi: AAAAAAHgpPY4 Kop: 000181537



Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

((ABTOMaTI/IBI/IpOBaHHBIe CHCTEMBI TEXHOJIOTIECKOM IMOATOTOBKH IIPOU3BOACTBA»

IIpukpensieHHbie Paitabl
OcHoBbl pyHKIIHOHMPOBaHUs cucTeMbl QForm.pdf

MogeaupoBanue nponecca 00bEMHON IITAMIIOBKH 0CECHMMETPHUYHON MOKOBKHU..pdf
3auer ¢ ouenkoii (8 cemectp).pdf

3auert (7 cemectp).pdf

Bepcusi: AAAAAAHgpPY4 Kop: 000181537



OcHoBbl pyHKIUOHUPOBaHUA cucTeMbl QForm.pdf

Baok Nel AC TIIII 7 cemectp
Paznen Ne8 OcHoBbl hyHKITMOHKUpOBaHUs cucTeMbl QForm
Jlexnust Nel OcHoBbI pyHKIITMOHUpOBaHUS crucTeMbl QForm

Tun nexuun: MuadopmarmonHas JIeKus
AyautopHasi 3arpy3ka(odbemM 4acoB): 2
CamocrosiTe/ibHasi padoTa CTY1eHTOB(00bEeM 4acoB): 2
®opma opranmzaumu: Jleknus, Mactep-Kiace
JAupaKkTu4eckne eIMHNIbI:
8.1 Texnonoruyeckre Bo3mMokHocTu QForm.
8.2 O0uwMii MoAX0 K PEIICHHIO 3a/1a4 TUTACTHYECKOTo TeUeHus. BUIbl MoaenupyemMbIx
IIPOLIECCOB.
OO0pa3oBaTte/ibHbIE TEXHOJOTHM:
Onucanue: TexHonornueckrue BO3MOKHOCTH. OOIINIA MOIX0/ K PEIICHUIO 3a71a4
IJIACTUYECKOTO TeYeHHsI. BUIbI MOAENTUPYEMBIX IPOIECCOB.
Conep:kanue:
OT0 MpOOHBIN TEKCT COEpKaHuUs JIEKIUH, BKIFOUEHHBIN ¢ 3aKiaaku «Jlekuum»



MoaesqupoBaHnue npouecca 00bEMHON MTAMIOBKH 0CeCUMMETPUYHOI MOKOBKH..pdf

Baok Ne2 AC TTIII 8 cemectp
Paznen Nel MoaenupoBanue npoueccoB OM/I B cucteme QForm
Tunosoe 3aganue Nel MoaenupoBanue npoiiecca 00bEMHON MITAMIIOBKU
OCECUMMETPUYHON TTOKOBKH.

Tun: Pacuernas pabora

TpynoemkocTh(00beM YacoB): 24

TemaTuka: PacuérHo-rpaduueckas pabora BKIHOYAET MOATOTOBKY HCXOAHBIX JaHHBIX,
OCYIIECTBIICHHE KOMIIBIOTEPHOTO MOJECIIMPOBAHMS U COCTaBIIEHHE OTUETA MO padoTe B
AJIEKTOPHHOM BHjIe. B kauecTBe 3a1aHus It MOJICIMPOBAHUS BBIAAETCS TEXHOIOTUS TOpIUYCH
00BEMHOM MITAMITOBKH, pa3paboTaHHasl CTYAEHTOM B KypcoBoil pabote o pazzaeny "Ky3neuno-
LITAMIIOBOYHOE NPOU3BO/ICTBO" JUCHMILIMHEI "MatepualoBeIcHUE U TEXHOJIOTUS
KOHCTPYKLIMOHHBIX MaTepUasoB", BBIIOJIHAEMON B 7 ceMecTpe.

TunoBbIe BAPUAHTHI:

* MoienupoBaHue U aHaJIN3 TEXHOJIOIMYECKOI0 Ipoliecca ITAMIIOBKY pealbHOM MOKOBKH U3
HOMEHKJIATyphl Ky3HEUYHO-IITAMIIOBOYHOTI'O 11€Xa METAJUTYpPTrUUeCKOro MpeIIpUsTUs.

» MonienupoBaHue U aHAJIN3 TEXHOJIOTMYECKOT0 TPOIIecca MPECCOBAHUS PEATHLHOTO MPOQuIIs U3
HOMEHKJIATYpHI ITPECCOBOTO II€Xa METAJLTYPTHYECKOTO MPEITPUATHSI.

* MopenupoBaHue U aHAJIU3 TEXHOJIOTMUECKOT0 MpoIiecca MPOKATKH PealbHOIO JINCTA U3
HOMEHKJIATYpBI TPOKATHOTO II€Xa METAJLTYPTHYECKOTO MPEAPUATHSI.

* MopenupoBaHue U aHAJIU3 TEXHOJIOIMUYECKOT0 MPOIIecca AIEKTPOBBICAKH 3aTOTOBOK.

* MojienupoBaHue U aHaJIu3 YCIOBUI pabOThl MHCTPYMEHTA IPU KOBKE ITOKOBOK Ha MOJIOTE.

* MoienupoBaHue U aHaJIN3 YCIOBUI pabOThl MHCTPYMEHTA IPU KOBKE ITOKOBOK Ha Ipecce.

* MosienvpoBaHue U aHaJIN3 YCIOBUI pabOThl MHCTPYMEHTA MPH IITAMIIOBKE ITOKOBOK Ha
MOJIOTE.

* MonienupoBaHue U aHAJIN3 YCIOBUI pabOTHl HHCTPYMEHTA IPHU IITaMITIOBKE TOKOBOK Ha
npecce.

* MoeupoBaH#e 1 aHaJIU3 YCIOBHUI paOOThI MPECCOBOTO MHCTPYMEHTA.



3auer c ouenkoi (8 cemectp).pdf

IIpomexyTounas arrectanusi Ne2
3auer ¢ orieHKOH (8 cemectp)

Cemectp: 8

Buj kourpoas: 30

Bomnpocnr:

1. TexHonornueckue onepanuu, Mojenupyemoie B QForm.

2. Hcxonubie nanubie 11 moaenupoanus B QForm. Bua npouecca.

3. Hcxonubie nanubie 11 moaenupoanusa B QForm. 3agava moaenupoBaHus.

4. Wcxomnusie qannbie aus moaenuposanus B QForm. Beibop reomerpun.

5. Ucxonnsie qanusie 115 monenuposanus B QForm. [Tapamerps! nporecca.

6. Ucxonnsie qanusie 115 moaenupoanust B QForm. Ilapamerpsl 3aroToBKu.

7. Ucxonnsle ganusie 115 moaenuposanus B QForm. [lapamerpsl uHCTpyMEHTA.

8. Ucxonnble qanneie 115 moaenuposanus B QForm. /lononHuTensHble mapaMeTpsl.
9. Ucxonnble ganueie 11 mojaenupoBanus B QForm. CocraBiieHre TEXHOIOTMYECKOM
LEMOYKH.

10. Meroauka pabotsl ¢ cucremonr QForm.

11. OcHoBHbIE TpeOOBaHUS K T€OMETPUUECKON NHPOPMAIUH IPU MOJEIUPOBAHUU
nedopMaIii 0CECUMMETPHYHBIX 3aTOTOBOK.

12. Bo3moxkHOcTH aHanu3a 3arotoBKH. [10J11 TEXHOJOTHYECKUX MTAPaMETPOB.

13. Bo3moxxHOCTH aHanmu3a 3aroTOBKH. TpaccupyeMbie TOUKH.

14. Bo3MoXHOCTH aHanu3a 3aroTOBKH. 3aKch Pe3yabTaToB B (aiin *.txt.

15. Bo3moxkHOCTH aHanu3a HanpsbKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI HHCTPYMEHTA.
16. Bo3mokHOCTH aHanu3a HHCTpyMeHTa. [ paHUYHbIE YCIIOBUA.

17. Bo3mokHOCTH aHann3a nHCTpyMeHTa. KOHTaKTHbIE HANPS)KEHUS.

18. BosmoxHocTH aHann3a nHCTpyMeHTa. JlepopMUpOBaHHBIN KOHTYp MHCTPYMEHTA.



3auer (7 cemecTp).pdf

Cemectp:

IIpomexyTounas arrecranusi Nel
3auet (7 cemecTp)

7

Bua xontpous: 34

Bomnpocnr:

1.
2.
3.

o oA

8.
9.
10.
11.
12.
13.

Ocnognele nienmu pazpadorku ACTIII. PaznoBunnoctu CAITP/ACTTIIIL.
Metoael nocrpoenust ACTIIIL. MeTo moMCKOBOTrO IPOEKTUPOBAHUS.

Mertonabl noctpoenuss ACTIIIL. Metoa ycedenus mpoiiecca Ha «KOMIUIEKCHYIO
JIETANIbY.

Mertonabl noctpoenuss ACTIIIL. MeToa nHAMBHAYaTbHOTO TPOCKTUPOBAHMS.
TpeboBanust u npunmnsl co3ganus ACTIIIL Ipunnun equHcTBa 0O6ecneueHusl.
TpeboBanust u npuniwmnsl co3aanus ACTIIII. Bzaumocssss ¢ CAD/CAM/CAE -
Cpeaoi.

Tpe6osanus u npunuumnsl cozganuss ACTIIIL Ipunuun MmakcumanbHOR
WHBApUAHTHOCTH.

TpeboBanust u npunuunsl coznanus ACTIIII. Mepapxuyeckuit mpuHIum.
Ocnosuble 31anbl cozganus ACTIIII. IloctanoBka 3agaun.

Ocnosuble 31amnbl cozaanust ACTIII. PazpaboTka TeXHOTOTHYECKUX aITOPUTMOB.
OcHosuble 31anbl cozaanus ACTIII. Pazpa®oTka MallimHHBIX aJIrOPUTMOB.
biok — cxema cucremsr QForm.

TexHU4YecKue XapakTepucTuku cuctemsl QForm.

NupuBuayanbHble 3a]aHUs K 3a4€Ty:

1. MonenupoBaTh mpoIiecc 3aKphITON MTaMIIOBKH (6€3 3ayceHeYHON KaHaBKH) Ha

THJIPABIMIECKOM IIPECCe OCECUMMETPUYHON ITOKOBKH MPUBENEHHON HIDKE KOH(purypaun. Bee

yIJbl, 00TEKaeMble METaNIOM CKpyriuTh R2, Bce mtamnoBounsie ykiIoHb! 10°. KoopauHaTst

y3JI0B KOHTYypa NpUBeIeHbl B Tabine. Marepuall IOKOBKHU, TEMIIEpaTypa HarpeBa 3aroTOBKH U
LITaMIIOB, CMa3Ka — IIPOU3BOJIbHBIE, HO COTJIaCOBAHHBIE JIPYT C IPYTOM.

S 4

KOOp)II/IHaTI)I Y3JIOBBIX TOYCK, MM

BAPUAHT B
N 2 3 4

T STTY X Y X [Y | X [Y

1 0 |0 |0 |0 Jo |0 |0 |o

2 40 |40 |40 |50 |40 |60 |40 |70
3 60 |40 |70 |50 |80 |60 |90 |70
4 60 |80 |70 |100 |80 |120|90 | 140
5 0 |80 |0 |100 |0 |120]0 |140




2. Ha npumepe uzorepmudeckoit ocanku npu temrepatype 400°C kombiieBoro oopasia
CTaHJAPTHBIX pPa3MEPOB U3 AJTIOMHHUEBOTO CIUIaBa (al) paccunTaTh COOTBETCTBYIOIIUM METOJIOM
BEJIMYMHBI KO()(HUIIMEHTOB TPEHHUS JJIsl BApUAHTOB pacyueTa:

. Cwmaska «no-al-h»;
. Cmaska «gw-al-hy;
. Cwmaska «01-al-hy.

O6opynoBanue: ruapaBIudeckuii mpecc, 0.5 mm/cex.

3. CMoaenupoBaTh MPOLECC MPOIIUBKH CIJIOIIHBIM MPOUIMBHEM B IIIJIMHAPUYECKON 3ar0TOBKE
&250%x400 mm u3 cranu 1512 (1592) orBepctus P90 mm. Temmeparypa 3arotoBku 1100°C,
uncrpymenta 300°C. I'mnpasnuueckuii mpecc, 200 mm/cex. Bapuanter pacuéra:

. HWKHUWA HHCTPYMEHT — IJIOCKUH O0EK;

. HW)KHUH HHCTPYMEHT — MOJIKJIATHOE KOJIBIO ¢ BHYTPEHHUM 120 MM.
OcraroyHast TonuHa nepeMeluku 10 mm.





