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AHHOTaNINA

Hucuummuaa «L{udpoBoe mpoeKkTUpoBaHME» BXOAUT B 00pa30oBaTEIbHYIO MPOTPaAMMY
BBICIIETO 0Opa30BaHUs — MPOrpaMMy MarucTpaTypbl Mo HampabieHuro noarotoBku 13.04.02
«DNEeKTpOIHEPreTUKa u ANEKTPOTEXHUKA HaIPaBJIECHHOCTH «MeHeKMEHT B
3JIeKTpO3HEepreTukey. Jucuummaa peanusyercs kadeapoit «Ne32».

JucuuminHa HaneneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-2 «CrocoOeH TpUMEHSATh COBPEMEHHBIC METOIbI HCCJICAOBAaHHS, OICHUBATh H
MPEACTABISITH PE3YyJIbTATHI BBIMOJHEHHON pabOThI»

CopepxaHue TUCIHUIUIMHBI OXBAaTBIBAET KpPYI BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
ANEKTPOTEXHUYECKUX YCTPOWCTB C HCHOJb30BaHHEM 3D-TEXHOJOTUM T'€OMETPUUYECKOTO
MOJICJIMPOBAHUS U aHATIN3a

[IpenogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT CIEIyIOMHEe (OPMBI OpTaHU3AINH
y4eOHOro mpoliecca: JIEKIHUU, 1a00paTopHble paboThl, CAMOCTOSATEIbHAs paboTa 00yJaroIerocs,
KYpPCOBOE IPOEKTUPOBAHUE.

[IporpaMMo#l IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJSA: TEKYIIMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0yUEHUS MO JUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenp AUCUHMIUIMHBI MOJATOTOBUTH MAarucCTpaHTa K MPOEKTHOW U HCCIEI0BaTEeNbCKON
po(heCcCHOHANTLHOM JIEATEIHHOCTH B 00JIACTH Pa3pabOTKU AIEKTPOTEXHUYECKUX YCTPOMCTB C
UCIOJNIb30BaHuEM 3D-TeXHONOruii reOMeTPUUECKOr0 MOJICIMPOBAHUS U aHAIH3A.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILTUHBI OOYYaIOIMIUNACSA AOKEH 00J7alaTh CIICTYIOIUMU
KOMIETSHIMSIMH WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon u
Kareropus (rpymnmna) Konx 1 HauMeHOBaHME HHIUKATOpA
HAaUMEHOBAHUE
KOMIIETEHITHH JOCTUKEHHS] KOMITETEHITUU
KOMIETCHIINH
OIIK-2 Cnocoben
[IPUMEHSATH OIIK-2./1.3 pemaet npodeccruoHaibHbIe
COBPEMEHHbBIE 3a/1a4M, B TOM YHUCJIE B MEXAUCLUITIMHAPHOM
METO/IBI KOHTEKCTE, C TPUMEHEHHUEM TEXHOJIOTUI
O61enpodeccuonanbHble | HCCIEA0BaHUSA, KOMIIBIOTEPHON HOIEPKKU
KOMIIETEHITHH OILICHUBATh U MPOEKTUPOBAHUS, PACUETOB U UHKEHEPHOTO
IIPEJICTaBIISITh aHaJIM3a C UCIOJIb30BaHUEM
pe3yJIbTaThI CHEIHATN3UPOBAHHOTO TPOrPAMMHOTO
BBITTOJIHEHHOM oOecnieueHus
paboTHI

2. Mecro nucuumianssl B ctpyktype OI1
JlucuuIuInHA M3y4YaeTcsl Ha OCHOBE paHee OCBOCHHBIX 3JEMEHTOB 00pa3oBaTelbHON
porpaMMsl OakajgaBpHara.

3HaHUs, TOJYyYECHHBIE TPH M3YyUYEHUHU MaTepuaia JaHHOW JUCIHUIUIMHBI, HUMEIOT Kak
CaMOCTOATENIbHOE 3HAUYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUYEHUH IPYTUX TUCIUILINH:
- udpossie ABONHUKH B dJIEKTPOIHEPTETUKE;

- ComnpoBoXk/I€HHE )KU3HEHHOTO IIUKJIA JIEKTPOIHEPTETUUECKON MTPOTYKIIHH;

- HHTennexTyanbHBIE CUCTEMBI JIEKTPOCHAOKEHUS;

—  DIJIEKTPUYECKUE CUCTEMBI U CETH;

- Kubepdusuueckue cucteMbl U TEXHOJIOTHH;

- IIpou3BojacTBEHHAss MPOECKTHASI MPAKTHUKA;

- IIpousBoacTBeHHAs NPEeIUIIIIOMHAs IPAKTUKA;

- IlogroroBka k mporemype 3amUTBl W 3alUTa BBITYCKHOW KBATM(PUKAITMOHHON
paboTHI.

3. O0beM U TpyJ0EMKOCTb JUCLIUIUIUHBI
Jlannuble 00 o0meM oObeMe TUCIUIUIMHBI, TPYJIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 ceMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIITMHbI

TpynoemMKocTs 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Nel




1 2 3

Oowan mpyooemkocmp oucyunJIuHbl, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoi no020moeKu
AyoumopHnuvie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:

nexru (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (dac) 17 17

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 57 57
Buo npomesxxcymounoit ammecmayuu’ 3ader, 33 s
. 3auer, sx3amen (3auet, Audd. 3a4, Dk3.) ' )

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pa3zesnbl, TeMbl TUCIUTLITHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (dac) (dac) (dac)
Cewmectp 1
Pasnien 1. Beenenue 05 0,5
Pasnen 2. )Ku3HeHHBIN IIUKI U CTaIus pa3pabOTKH 2 3
W3ICTUH
Pasnen 3. Mammnoctpoutensasie CAITP 1 4
Paszen 4. Mopenu neraneit 2 4 5
Paznen 5. Coopku 2 3 7
Paznen 6 Yeprexu 1 2 4
Paznen 7 Ananu3 HanpshKeHHO-1e(hOpMUPOBAHHOTO 2 3 7
COCTOSIHHUS
Paznen 8 Macrepa mpoekTupoBaHUs 1 4
Paznen 9 Ananus npoiieccoB Teruionepeian 2 2 8
Paszien 10 DyieKTpOMarHUTHBIN aHAIM3 2 3 10
Paznen 11 KomrutekcHblil aHanm3 1 4
Paznen 12 3akmouenue 05 0,5
BrinonHeHre KypcoBoii paGoThI 05 17 0,5
Hroro B cemectpe: 17 17 17 57
Uroro 17 0 17 17 57

IIpakTrueckass IOATOTOBKA 3aKJIOYAaEeTCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHUU
o0ydJallmuMuUCs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
npodecCHOHATBLHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.
Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

HOMCp paszaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH




Beenenne
[IpeameT, pecypchbl U BUIBI 3aHATUN AUCITUILUIUHEL, €€ 3aa4U U CBSI3b C
JIPYTAMH JTUCIIMIUIMHAME OCHOBHOHM 00pa30BaTENbHON MPOTpaMMEL.
PexomennyemMbie HCTOUYHUKH

JKV3HEHHBIH UK U CTaaAus Pa3padOTKU W3S
JKum3naenusrid Uk w3penuit. CBS3b CTaaWM pa3paOdOTKH ¢ paHHUMH
CTaIUSMU MIPOEKTUPOBAHUS u MTPOU3BOICTBOM.
KonkypeHnTocrmoco6HOCTs U cTaaus pa3padotku. [loTpedutensckue u
MPOU3BOACTBeHHbIE TexHojoruu. Crtunu mnpoekrupoBanus, CALS.
TpamuiioHHsle W TEpeloBbIe Tpolecchl paspaborku. Lludpoas
paspabotka: nudpoBbie NTBOIHUKHN U (HadpuKu OyIyIIero.

MammnoctpoutensHeie CATIP
Mammnoctpoutensuple  CAIIP  kak  MHTErpUpoBaHHBIE — CpEIb
mudpoBoii paspaborku msmenuii, sumsl m3genuii. CAD\CAE\CAM-
CHUCTEMBI, MX POJIb M MecTO B pa3paboTke wuznenuii. Kareropun
nporpammHoro obecriedenuss CAIIP (Tsokenmbie, cpemHue, IEeTKHE,
otkpeIThie). Kpymueiimme npomssomutenu [10 CAIIP. JlokymeHTHI,
MPOIIECCOB MPOCKTUPOBAHHSI. MoenbHO-OpUeHTHPOBAHHOE
mpoektupoBanue. Pabowas cpema u uHTepdelc IOIb30BaTENS
CAD\CAE-cucrtem. ITpoeKTsl. I'eomerpuyeckoe
MoOJeNupoBaHue.MaTeMaTHUeCKoe IPENCTABICHHE TI'COMETPUUECKUX
Mozenel. I'eomeTpuueckoe HPOCTPAHCTBO K CUCTEMBI KOOPIWHAT.
CBoiicTBa KapKacHBIX, IIOBEPXHOCTHBIX U OOBEMHBIX MOJEJICH.
Crioco0sI co3aanms reoMeTpudecKux Mojeneil. CUCTeMbl KOOpIUHAT
crnocoObl  BBOJa KOOpAWHAT ToueK. [lOHATHA TreoMeTpUYEecKUX
PENaKTOPOB: TMPHUMHUTHB, 3JEMEHT, KOMIIOHEHT, T'€OMETPHUUYECKHUN
00BEKT, TEOMETpUSI M KOHTYP, CIIPaBOYHAs M ICKU3HAs TI'€OMETpH,
00BeKT, JieTalib, cOopka. CBOHCTBA reOMETPHUECKUX 0OBEKTOB.

Mogaenu neraneit

[onstue neranu. Cpena sckuza u aeranu. 3D- texHomnorud. 2D u 3D-
3CKU3bl (KOHTYpBI), O0O0pa3ylollie U Hampasistone. Paboune
IJIOCKOCTH, OCH, TOYKH. 3aBUCUMOCTH M IPHUBSI3KM B 3CKHU3AX,
pasMmepHble 3aBUCUMOCTH. CCBUIOYHASsT W OCKH3HAs TEOMETpPHUS B
ackm3ax. KoHcTpykTuBHBIE d3neMeHTHL. llapamerpusamus — mpu
MOJICTIMPOBaHUH JieTaniell. buOMMoTekn W mapaMeTpHyecKue psIbL.
AnanTUBHBIE JJIEMEHTHL. THUIOBBIE KOHCTPYKTHUBHEBIE DJIEMEHTEHI.
PenaktupoBanue moneneit neranei.

CoOopku

Wepapxus moHATHIA: 3aKa3, wuzaenue, cOopka, y3enm (momacOopka),
KOHCTPYKITHUS, IETAITb.

Crpareru KOHCTPYHPOBAHUS «CBEPXY BHHU3» M «CHHU3Y-BBEPX)».
Hepapxuueckass CTpyKTypa KOMIIOHEHTOB H3Jelus B Opaysepe.
Crneungukanuu. COOpoYHBIE 3aBUCUMOCTH, WX HAJIOKEHHE W
yIaJICHHE. Co3pnanue 17631 (11717 MacCCHBEI, KOMITOHEHTBI.
KoHCTpyKTHBHBIE 3JIEMEHTHI MJIi BCTABKH B U3JIENHE, CEMEHCTBa
JeTaled ¥ KOHCTPYKTHBHBIX 3JIEMEHTOB, JJEMEHTHI CEMEHCTBa.
CraHgapTHBIC U TT0JIB30BATEIbCKHE JCTATH.

KauecTBeHHBIN U KOJIWYECTBEHHBIM aHANIM3 TEOMETPUU JeTaled u
cOOpOK. AHAITU3 IIEJIOCTHOCTH, TEXHOJIOTMYHOCTH, KOMOMHUPOBAHHBIN
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aHalu3 KpUBU3HBI, ['aycCOBOM KpUBU3HBI, CEUEHUN, KOTUYECTBEHHBIN
aHanmu3 U QGEPEeHIUATBHBIX TapaMeTPOB, MEXaHWYECCKUH aHaIIU3.
Wsmepennst u cpe3bl B MOJENsAX. PeamucThdeckass BU3yalln3anys
TCOMETPUYECKUX  MOJETCH: CKPBITHE  HEBHIUMBIX  JIMHUH,
packpaiiuBaHue, TOHHPOBAaHUE, CBOMCTBA MAaTEpPUANOB M TEKCTYPBHIL.
dusnyeckre XapakTEPUCTHKHU JAeTajieclh M cOOpoK. AHaIM3 W3IEITHM:
MPOBEPKH Ha MPOCTPAHCTBEHHOE TMEPEKPHITUE, HAIUYUE CTEICHU
CBOOOIBI. AHuManusi ~ KOMIOHEHTOB. KuHematuueckuii u
IUHAMUYeCcKui aHanu3. AHanu3 B uHrerpupoBaHHbIXx CAIIP u B
cuctemax aBroMmarusupoBanHoro ananu3a (CAE). [lepemaua momeneit
m CAD B CAE. IlpunoxeHus mig TPOCMOTpPa TE€OMETPHICCKUX
MOJENEN.

UYeprexn

AccouuatuBHOCTh uepTexkedl n mopeneil. LlabmoHsl ¥ cTaHmapThl
yepTtexked. Mcmonp3oBaHHE MapaMETPUUYECKUX BHUAOB YEPTEXKEH B
KauecTBe 3CKU30B A co3ganus 3D mopeneid. CTUIM M CTaHOAAPTHI
yepTexkel, penakTupoBaHue. UYepTexxkHble pecypcel. Buael  Ha
yepTekax, BUABI UYepTexa, paspe3bl. IlosCHUTENbHBIE 3IEMEHTHI
(momonHWTENpHAS WHPOpPMANKA K BHIAM): pa3Mephbl, MapKepshl,
0003HAYCHUS, TEKCT, HOMEp TMO3UIUH, crenudukanus, Tabauna,
CBapHOM IIOB, IEPEUCHb U3MEHEHUU, CUMBOJIBI. OCHOBHBIC CTaHAAPTHI
KOHCTPYKTOPCKOH TOKYMEHTALHH.

Yuusepcansuble ¢GopMmaTel nepenaun maHHeIx B CAIIP. Ilpsmere

nHTEp(ENCH

AHanm3 HanpspKEHHO-IeQOPMUPOBAHHOTO COCTOSHUS
Hanpsokenno — nedopmupoBannoe coctosaue (HIC). Cpenctpa
ananmmza H/IC B CAD u CAE. 3amaun HJ/IC B anexTpomexaHuKe:
JneopMaIiy BaJoB U KOPITyCOB JIEKTpUUECKUX MamuH. [dedopmarim
nepenay B anekrponpusoge. HIC cOopok. IlonroroBka u pemenue
3agau B CAIIP u CAE. YacrorHblii aHanmu3. 3ajzadya 4acTOTHOIO
aHanmM3a  JJEKTPOTEXHWYECKUX  KOHCTPYKUUH  (3JIEKTpHUYECKHE
MAalllMHbI, IPUBOIBI, 3JEKTPOTEXHUYECKHEe mIKadbl). Pe3oHaHCHBIE
9acToThl,  Moxabl.  Pemenwe  3agay  4YacTOTHOIO  aHalM3a
9JIEKTPOTEXHUUECKUX KOHCTpYKImii B CATIP

Mactepa npoeKTUpOBaHUs
MacTtepa NpoeKTHPOBaHUS: TeHEPATOPhl M KaJbKYyJISATOPHl KOPPEKTHBIX
KOMIIOHEHTOB OOJITOBBIX, CBapHbIX paM, MIMOHOYHBIX COCIUHEHHH,
pPEMEHHBIX M LenHbIX neperad u jap. Kapkacel u pambl. boxTtoBoe
coenuHenne. Banel. Pemennsie nepenaun. Illecrepénuarsie nepeaym.

Amnamus IIPpOLECCOB TCILIONCpEeAaYn

CxeMbl BeHTWIAINY 3JIEMEHTOB TiKada. Cxema [UPKYIIAIUN BO3/1yXa B
mkady. Cxema KuakocTHOro oxnaxzaeHust cekuuu I[1Y. Tlpumep
cekiuu I[Y ¢ >KUAKOCTHBIM oOXJaxaeHueM. VICTOYHMKU TemnoBoit
SHepruu Ha paauartope. [loaBox uUAKOTO XJiajareHta. BHyTpeHHOCTH
panuaropa. [Ipumep ananu3a MpOIECCOB KUIKOCTHOTO OXJIAXKJICHUS
CWJIOBBIX KJTtoUeil peodpazoBatens B Autodesk CFD: reomerpudeckas
MOJICITb, CIICHAPUH, MAaTEPHAJIbI, TPAHUYHBIC YCIIOBHS, CETKA, PEIICHUE,
BHU3YyaJIU3ALIUSL.
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ONEeKTPOMarHUTHBIN aHaIIN3
Tok u marHutHOe moJje. [Ipumepsl mosiei mpoBoaHUKOB ¢ |. BiusHue




KOHCTPYKITUM Ha PabOTy CXEMBI, «Iapa3uTHBIe» mapameTpsl. [Ipumep
CUJIOBOM IIMHBI aBTOHOMHOTO HWHBEPTOpAa TOKa M €ro CXEMBI
3aMerIeHusl.

11 KommaekcHbIl aHamn3
Cpena mHTErpanuu NEMHBIX W MOJICBBIX Mojened. Pecypcrl kadenps
JUIS MOJICITUPOBAHUS B nporneccax JKU3HCHHOT'O UKJIa
3JIEKTPOTEXHUYECKUX U MEXATPOHHBIX CUCTEM

12 3akIIroueHue

TpeHas! ¥ MPUOPHUTETHI TPOMBIIIIICHHBIX TEXHOJIOTHH

4.3. IlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.
Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYyJO0EMKOCTh, |MPAKTHUECKOH |pasnena
/o 3aHATHI 3aHATAI (gac) MMOJTOTOBKH, | TUCIIMII

("ac) JIMHBI

V4eOHBIM IUIAaHOM HE npeayCcCMOTpCHO

Bcero ‘ ’ ’

4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh IPUBEICHBI B TabuIe 6.
Tabnuna 6 — JIabopaTopHbIC 3aHSATHUS U UX TPYIOSMKOCTb

N3 Hux Ne
Ne HaumenoBanue 1a00paTopHbBIX padoT TpynoeMKoCTS, | IPAKTHUCCKOH | paspiena
/11 (gac) MOJTOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 1
1 Mopnenu geranen 4 4 4
2 CoOopku 3 3 5
3 Yeprexu 2 2 6
4 AHanu3 HanpsKeHHO-epOPMUPOBAHHOTO 3 3 7
COCTOSTHHS
5 AHau3 NpoueccoB TeIIONepeaaun 2 2 9
6 ONEeKTPOMArHUTHBIN aHATN3 3 3 10
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOM PabOTHI

Lens KypcoBoit pabOTHI: MOTyUYEHHE MPAKTHYECKUX HABBIKOB, CBA3AaHHBIX C pa3pabOTKOM
AJIEMEHTOB U Y3JI0B 3JIEKTPOMEXaHWYECKOH CHCTEMbl, OCHOBAaHHON Ha MPOpabOTKE BCE ITAIoB
MIPOEKTUPOBAHUS OT Pa3pabOTKU TPEXMEPHOU MOJENH A0 CO3/1aHus IU(PPOBOro IBOIHUKA IIeXa
10 U3TOTOBJIEHUIO U3JENIHNS.

[IpumepHbIe TeMBbI 3a1aHUi HA KypCOBYIO paboTy npuBeaeHsl B pazaene 10 PIIJI.

4.6. CamocrosTenbHas padoTa 00yJIarOIIIXCS
Bunbl camocTosiTenbHON paboTHI U €€ TPYJA0EMKOCTh IPUBEIEHBI B Ta0IUIIE 7.
Tabmuia 7 — Bugsl caMOCTOSITEIBHONM PaOOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHo# paboTh
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuaa 37 37
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nuctumuael (TO)

Kypcoroe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 10 10
Homamnee 3aganue ([13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 10 10
arrectaiuu (I1A)

Bcero: o7 o7

5. IlepeueHnb yueOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEIILHON PabOThl 00YUYaOIIUXCS M0 TUCIUTUTHHE (MOIYJIIO)

Y4eOHO-METOIMUECKAE MAaTEPHAIBI IS CAMOCTOSITEIIBHONH PabOThl OOYYarOIIMXCsl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepedyeHpb neUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUH MPHUBEIEH B Ta0IuUIEe 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Komuaectso
IK3EMIUISIPOB B
udp/
URL ;b P ec bubnuorpaduueckas ccpuiika OHUOJIHOTEKE
e (KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)

IIpoxopos A, Konuk  JL -
Hudposas Tpanchopmarusi.
AHanu3, TpeHAbl, MUPOBON OIIBIT.
W3nanne BTOpOE, UCIIPaBICHHOE U

momoiiHeHHOe. — M.: OO0
«KomHsroc I'pym», 2019 — 368
CTp., WIL.

IIpoxopoB A., Jleicaue M. -
Hayunsiii penakrop mpodeccop
boposkos A. LuppoBoil 1BOMHUK.
AHanu3, TpeHAbl, MUPOBON OIIBIT.
W3nanue nepBoe, UCIpPaBIECHHOE U
momojiHeHHOe. — M.: 00O
«AnwsgaclIpunty, 2020. — 401 ctp.,
UIL.

3unoBkeB /[[. B. [IpoekTtupoBanue B -
Autodesk Inventor / JI. B.
3uHoBbeB ~—  «M3pmarensckue
pemenus», 2015.

I'ysuenkoB B. H., XKypGenko II. -
A., Bunnynmuna E. B.  Autodesk
Inventor 2016. TpéxmepHoe
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MOJEJIIMPOBAHNE JeTanen 51
BBITIOJTHEHUE ANEKTPOHHBIX
geprexei: yded. mocobue. — M.:
JIMK Ilpecc, 2017. - 124 ¢

Kypc oOmel ¢usuku:  yued.
nocobue: B 5 1./ . B. CaBenbes.
N3zg. 5-e, UCIIp. T. 2:
DJCKTPUYECTBO M MarHETHU3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEYHBIX JJIEMEHTOB JUIS
MOJEIUPOBAaHUS  YCTPOMCTB U
cucreM : yuebHoe nocobue / 1O. B.
KiynnukoBa. — PocrtoB-Ha-/loHy:
I0®Y, 2019. — 85 c.

https://Ik.etu.ru/deanery#/files/all

HccnenoBanue 3yieKTpOMarHuTHBIX
XapaKTePUCTUK Tpéxha3HbIX
ACHHXPOHHBIX  JIBUTAaTeled B
cucteMe  a”ammza  RMxprt®:
METOAMYECKHUE YKa3aHUS K
71a00paTOPHBIM W MPAKTHYECKUM
paboram/ Cocr.: I'.U. IIpokodnes,
M.B llemenén. 2013

https://Ik.etu.ru/deanery#/files/al

ABTOMaTHU3UPOBAHHOE
MIPOCKTHPOBAHUE
ANEKTPOTEXHUYECKUX  YCTPONCTB:
METOJI. YKa3aHus K jab. pabotam u
MPaKTUYECKUM 3amaHusim/ cocT. I
W. TIpokodres, P.B.11lyoun

https://Ik.etu.ru/deanery#/files/al

ABTOMaTH3UPOBAHHBIH aHaIu3
HanpsHKeHHO-1€(OPMHUPOBAHHOTO

COCTOSIHUS KOHCTPYKIUN u
MPOIIECCOB TEII000MEeHa:
Meroanueckue yKa3aHus K
a0OpaTOPHBIM M TPAKTUYECKUM

3anstusM/ coct. I'. U. TIpokodnes.
2016

K88

Beenenne B coBpemennnie CAIIP.
Kypc nexkumit / Mamox B.H. -
Mocksa: JIMK IlIpecc, 2010.- 192
C.

DNEKTPOHHBIN pecype

ABTOMAaTH3aIUS pacuera 3|
npoektupoBanus pobotos u PTC:
npaktukym/ B.B. Bbynaros, C.C.

50
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https://lk.etu.ru/deanery#/files/all

Tumodee — Cn6.: I'YAIL 2019 —
97 c.

ABTOMaTH3aMsg TPOEKTHPOBAHUS 50
Y TPOM3BOJICTBA: MpakTukym/ B.B.
bynaros, C..B. Conénsii, C.A.
Cepukos, A.A. Kynpunnkuii, A.B.
Pricun— Cn6.: I'VAII, 2020 — 95 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetn «HTepHeT»
URL anpec HaunmenoBanue
https://lib.quap.ru Caiit 6ubmmorexu I'VAII
https://cals.ru [TpukiaaHas JOrMCTHKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, HMCHOJIB3YEMOIO IpPHU OCYLIECTBICHUU
00pa30oBaTeNLHOTO MPOIecca MO AUCIUILTHHE.
[Tepeuenp UCTONIB3yEeMOr0 IPOrPaMMHOTO oOecTieueHHs npeacTaBieH B Tabuuie 10.
Tabmuna 10— [TepeueHpr mporpaMMHOT0 00€CIICUCHHMS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYILIECTBIIEHMH 00pa30BaTEIbHOrO MPoLecca MO AUCHUIUINHE

[lepeuenp uCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBIEH B
tabmuie 11.
Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBlIeH B Tabmuiel 2.
Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOIMMOCTH)
1 MynbTuMeanitHas T€KUUOHHAS ay AUTOPUS 21-18/21-21
KomMmnbrotepHslii knacce 31-04
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

10. Onenounsle cpencTBa sl MPOBEACHHS IPOMEKYTOUYHOM aTTeCTaIlKN
10.1. CocTaB OIICHOYHBIX CpPEACTB I MPOBEIEHUS IMPOMEKYTOYHOM aTTeCTaluu
00yyJaronuxcs no JUCIUILIMHE TPUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM arrecTauuu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K dK3aMEHY;
TecTsl.
Beinonuenune kypcoBoii paboThl DKcnepTHas OLIEHKAa Ha OCHOBE TpeOOBAHUH K
COJICPKAHUIO KYpCOBOM paboThI o
JUCLUILINHE.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMI OOYyYaIONMMUCS MPUMEHSETCS S-0aTbHas MIKaia OIEHKA CcPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBe/eHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIOIB30BAThCS
100-0amnpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
'YAIL
Tabnuna 14 —Kputepuu olleHKH YPOBHsI CHOPMHPOBAHHOCTH KOMITCTCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIMTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHSITHIA.

COTIIMYHO»
<Ga4YTCHO»

— o0yuJaroIuiicss TBEPIO YCBOWJI MPOTPaMMHBIN MaTepHuall, TPaMOTHO
M, TO CYIIECTBY, HW3JlaraeT ero, ONUpasCh Ha 3HAHHS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C MPAKTUYECKOH JESTENbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GavTCHO»

— o0yyaronuiicst yCBOMJI TOJIBKO OCHOBHOHM NMpOrpaMMHBIM MaTepual,
[0 CYIIECTBY, M3JaraeT €ro, ONnupaschb Ha 3HaAHWUS TOJIBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— MCTIBITBIBACT 3aTPYJHEHHsS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUUN
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
Marepuana,

— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH TP
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBACT TPYJHOCTH B IMPAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOopMYIUPYET BHIBOAOB U 000OIIECHHIA.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»
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10.3. TumoBbie KOHTPOJIbHBIC 3aJJaHUS UIIW UHBIC MAaTCPUATIBI.
Bompocsr 11st 9x3ameHa npeacTaBieHsl B Tadbnuie 15.

Ta6muma 15 — Boripocs! 1y1st 5k3aMeHa

Kon
Ne n/nt ITepeueHb BONpPOCOB JUIsl IK3aMeHa
MHAMKATOpa

1. Posib 1 MECTO KOMITBIOTEPHBIX TEXHOJIOTUN UCCIICIOBAHUS U OIIK-2.]1.3
IIPOEKTUPOBAHMSI B )KU3HEHHOM LIMKJIE U3/IEIHUH

2. Ilonstue u cocraB CAIIP OIIK-2.J1.3

3. Crpykrypa CAD-cucrem OIIK-2.J1.3

4. Kareropuu u «nupamuga» CAIIP, oOMeH pe3ysibraTaMu OIIK-2./1.3
pabotel CAIIP pa3auvHbIX KaTEroOpyuid U MPOU3BOAUTEIICH

S. «OTKpbITBIE) U «3aKpbIThie» CAIIP OIIK-2./1.3

6. XapakTEepUCTUKU MPOCTPAHCTBA, B KOTOPOM CO3/IAIOTCS OIIK-2./1.3
reomerpuyeckue mojenu CAD-cucrem

7. WuTepdeiicol u padboune cpennl moacucrem CAIIP OIIK-2.1.3

8. I'eomeTprueckoe npoCTpaHCTBO, CUCTEMBI KOOPAUHAT U OIlK-2./1.3
enuHulbl u3Mepenus B nojacucremax CAITP

9. [IpoekTupoBaHue «CBEpPXY BHU3» U «CHM3Y-BBepx»: cxoacTtBo | OIIK-2./1.3
U pazianyue

10. Buner uzgenuii mo 'OCT OIIK-2.J1.3

11. KonctpyktuHble 3nemenTsl CAD-cucrem OIIK-2./1.3

12. Kapkacnas reomerpuyeckas Mojieib, JOCTOMHCTBA U OIIK-2./1.3
HEJO0CTaTKU

13. IToBepxHOCTHAsA reOMETpUUECKAST MOJIEIb, JOCTOMHCTBA U OIIK-2./1.3
HEJO0CTaTKU

14, TBepnorensHas (00beMHas) TEOMETPUYECKAs MOJIEb, OIIK-2.11.3
JIOCTOMHCTBA U HEJOCTAaTKU

15. [Tapamerpuzanus B CAD-cuctemax OIIK-2./1.3

16. 3amauu ¥ cpesICTBa pelakTUPOBaHMs eTajei u cOOpoK B OIIK-2./1.3
CAD-cucremax

17. KonnyectBeHHast u kauecTBeHHas Bepudukanus B CAD- OIIK-2./1.3
CUCTEMax

18. ABTOMaTH3a1Us CO3/1aHUS KOHCTPYKTOPCKUX JTOKYMEHTOB: OIIK-2./1.3
YEePTEkKH U cruennukanuu

19. Tune! ananu3a HanpskeHHO-AeGopMupoBaHHOro coctosHus u | OITK-2.J1.3
UX XapaKTePUCTHKH

20. HanpsixeHHO-1e(OpMUPOBAHHOE COCTOSIHUE JIeTalIed U OIIK-2./1.3
cOOPOK (CXOACTBO U pa3InyKe)

21. Tursl MOJEsEH, UCTIONB3YEMBIE B CUCTEMAX KOHEYHO- OIIK-2./1.3
aneMeHTHOro aHanusa: CAD-Monens u uaean3upoBaHHast
(1ICAD) mopens.

22. Tunel MoJieel, NCTIOIB3yEMbIE B CUCTEMAX KOHEYHO- OIlK-2.11.3
JIEMEHTHOT'O aHAJIN3a: JUCKPETHASI MOJEIb.

23. Tunel Moenel, UuCTIOIb3yEMbIE B CUCTEMAX KOHEYHO- OIIK-2.J1.3
AJIEMEHTHOTO aHaJIN3a: PacyeTHAsI MOJIEIb.

24. CxoauMocTh Ipoliecca pacuera v ero poiib B BepUpHUKaLH OIIK-2./1.3
pe3yJipTara

25. CetoyHas cXOAMMOCTb IpOIlecca U €€ poiib B BepUUKAIIIH OIIK-2./1.3
pe3yJipTara

26. «Macrepa» NIpOeKTUPOBAHUS U UX POJIb B IpOIECCax OIIK-2./1.3

IMPOCKTUPOBAHU A
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217. «KasbKyIsTOpBI ¥ MX POJIb B MPOLIECCAX MPOEKTUPOBAHUS OIIK-2./1.3

28. TunoBbie cXeMbl BEHTHJISIINH AIeKTpoTexHudeckux mkagon. | OIIK-2.J1.3

29. JlocTOMHCTBA U HEAOCTATKU BO3AYILIHOTO U KHUJIKOCTHOTO OIIK-2./1.3
OXJIXKJICHHS TETIJIOBBIICIIAIOMINX KOMIIOHEHTOB
JIEKTPOTEXHUYECKUX YCTPONCTB

30. ['pannyHbIe U HaYaIbHBIE YCIOBUS B MOJIEIIAX MPOLIECCOB OIIK-2./1.3
TEIUIONEpeIaun

31. Bremamit 00beM U €ro posib B MOJAEIISAX TEIUIONEepEIavyH | OIIK-2./1.3
JJIEKTPOMArHUTHOTO aHAJIM3a

32. IlenmHbIc ¥ TTOJIEBBIC MOCIIN aHAIN3a OIIK-2.]1.3

33. VY ¢i10BUSA UCIIONB30BaHUA METOa MAarHUTOCTATHUECKOTO OIIK-2./1.3
aHajM3a

34. VYcnoBus UCTIOIB30BaHUS METO/1a TAPMOHUYECKOTO OIIK-2./1.3
MarHMTHOTO aHAJIN3a

35. Y C0BUS UCTIONIB30BAHUS METO/Ia aHAJIN3A EPEXOHBIX OIIK-2./1.3
MarHUTHBIX ITPOIIECCOB

36. VYcnoBust HEOOXOAMMOCTH TPUMEHEHHUS OIIK-2./1.3
MHOTOIMCIUTIIIMHAPHOTO aHAJIM3a IPOIECCOB

37. Brnusinue KOHCTPYKIIMHM Ha pabOTy CXEMBI, «ITapa3UTHHIEH OIIK-2.11.3
rapaMeTpsl

38. Cpena unTerpaus enHbix U nojeBbix Moaeneit (Simplorer) | OIK-2.J1.3

Bomnpocsr (3amaun) nis 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera Kox
UHAMKATOpa

Y4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM [ KypcOBOTO INPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOW pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

KYpPCOBOM paboThI

HcxoaHbIMH  TaHHBIMH KprOBOﬁ pa6OTLI SABIIACTCA

ANEKTpOMEXaHUYEeCKOW cucTemsl (puc. 1)

yeprex  ysia
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Puc. 1 [Ipumep Bapuanta mo KypcoBoi padote

[IpoekTHO-HMCCNEAOBATENbCKAS YACTh KYypCOBOM pabOTBI COCTOUT W3 MSATH
IJIaB!

. Paspaborka 3d momenu m3aenus B CAD-cucreme.
. [TpoBenenue uccnenoBanust moaenu Ha 6aze CAE-momysi.
. Bri6op TexHOMOTHYECKOT0 OOOpYIOBaHUS MMl CEPUUHOTO

M3TOTOBJICHUS U3IEIH.
. Pa3pabotka ynpasisromneil mporpammsl 11t craHkos ¢ YITY.

. PazpaGorka 1mdpoBoro ABOHHMKA MPOM3BOJICTBEHHOTO
y4acTKa [0 U3TOTOBJICHHIO U3/ICNIUii B IPOrpaMMHOii cpeze Tecnomatix Plant
Simulation uiu AnyLogic.

IJIL - IPOBCACHUA HpOMG)KyTO‘lHOfI arrecrtallukn B BHUAC TCCTUPOBAHUA

npezcTaBiIeHbl B Tabmuie 18.
Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

" Kon
Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
UHJIMKaTopa
1. | Kakoii atan X1 pacniosnaraercs Mexay MapKeTHHIOM U CHaOkeHueM? OIIK-2./1.3

15




Mapkemurz

CrabxeHue

Modzomoska
npouseodcmea
lNpou3sgodcmeo

Ymunusayus
Pemorm u
obcnyxusaHue
3kecnnyamayus

Ynaxoeka u
XpaHeHue

EduHas 6a3a daHHbIX
o npodykme
(uzdenuu)

1. MogaenupoBanue
2. TlpennponaxHas HOArOTOBKa
3. IIpoekTupoBanmue

bazoBbiMu cucTeMamMu, OOCSCHEYHMBAIOMIMMH PEATH3AIUI0 CTPATETHH
PLM (mopnepku >KU3HEHHOTO IUKJIA MPOJYKTAa), SIBISIOTCS CHUCTEMBI
KJIacCOB

1. ERP, MRP, MRP-II

2. CAD/CAM, CAE u PDM

3. CAIIP-1, CAIIP-2, CAIIP-3

4. CALS

OIK-2.]1.3

Ha PUCYHKE npeicTaBIeHa

1y

IDEFO
IDEF1
IDEF3
4. IDEF5

wrh e

OIK-2.]1.3

K TAKCIIOMY KJIACCY CAD — nakeToB OTHOCSATCS CUCTEMBI
1. NX, CATIA.

2. Autocad 3D, SpaceClaim.

3. Solidworks, KOMITAC 3D.

4. ANSYS, CElL.

OIIK-2./1.3

Kaxkoit 06nextT B CAD makeTax Ha3bIBaeTCs CIUIAMHOM?

1. I'magkas xpuBas, KOTOpas MPOXOJUT 4dYepe3 JABe WM Oonee
KOHTPOJIbHBIX TOUEK, YIpaBIsAomuX (popmoii crutaiiHa.

2. Heckonabko mOMUIHHUIA.

3. Jlomanass kpuBas, KOTOpas TPOXOTUT uUepe3 JBEe WU Ooee
KOHTPOJIbHBIX TOYEK, YIpaBIstonux Gopmoii cruraiiHa.

OIK-2.71.3

MopenupoBanue mnoje (U3NYeCKUX BETUYMH, B TOM YHCIE AaHAJIHU3
npouHocTy B CAE-cucTremax yaiiie BCEro BBIIOJIHSIETCS

1. MeTro10M JUCKPETHBIX YIEMEHTOB.

2. MeTro/oM KOHEUHBIX 3JIEMEHTOB.

3. Mero/10M KOHEUYHBIXOOHEMOB.

4. Meronom npo6 1 ommOOK.

OIIK-2.]1.3

Ha pucyske npencrasiieHa

OIIK-2.11.3
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1. KapkacHas Mojeib.
2. TloBepxHOCTHasi MOJIETb.
3. TeepaorenbHast MOJACIb.
4. T'ubpumHas MOJENb
8. | Uro takoe G-kon OIIK-2./1.3

1. HaGop xoMaH[ JUIsl BBEITIOJTHEHUS IIPOBEPKU T€OMETPHH.

2. SI3wIk mporpamm 06paboTku 11 ctankoB ¢ UITY.

3. OtkpoiThii  Qopmar  ¢dailnoB, co3maHHBIA I OOJeryeHus
B3aMMOJICHCTBHS B PAMKaxX YIPaBICHUS KU3HECHHBIM [TUKIOM H3/ICIHS.
4. SI3pIK pOrpaMMHUPOBAHHMS JJIsl CO3JIAHMSI TPEXMEPHOU T'€OMETPHH.

9. |Ilpm paspaboTke ympaBisOMIUX Mporpamm miusi obopymoBanusi ¢ | OITK-2.J1.3
YHCIIOBBIM ITPOrPAMMHBIM YIIPABICHUEM PUMEHSIOTCS
1. CAD-cucremsbl
2. CAE-cucteMsl
3. CAM-cucTemMbl
4. PDM-cucreMsl

10. | Ha pucyHnke npezcraBieHa OIIK-2./1.3
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[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIMXCS 3a09HOU (hOPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  NPOLEAYypbl  OICHHUBAHUS
WHAMKATOPOB, XapaKTepU3YIOIUX JdTanbl (OPMHUpPOBAHHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyrOmMX MOPAJOK U IPOLERYpY
MIPOBEJICHUS TEKYILEro KOHTPOJISL yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaliy 00y4aronuxcs
I'VAIL
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11. Meroaudeckue yKa3aHus A 00YUYaIOMIUXCs IO OCBOCHUIO AUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus JJIs OOYyYarOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe U SICHOE HW3JIOKEHHE ydeOHoro marepuana. Ha3HadeHuWe COBPEMEHHOH JICKIIUH B
paMKax IJUCIHHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX TPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[O3HAHMS, HOBEHIIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOIHIET METOAO0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOpMAMOHHYI0 (pyHKIMU. JIKINS pacKphIBacT MOHSATHIHHBINA anmmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, AaeT LEeNbHOE NPEJCTaBICHHUE O IUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3AHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIpPEAETSeTCs LEeNEeBOM YCTAHOBKOW K KaXKI0W KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaTeleM;

— pa3BuTHEe MNpoecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIJICHHUS.

— TOSIBJIEHHE HEOOXOAMMOro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONy4YeHUE 3HAHWW O COBPEMCHHOM YypPOBHE pAa3BUTUS HAyKH W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHSI HA ONMKaMIIKe TObL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKCHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATH WX B Pa3IMYHBIX
dbopMyIupoBKax);

— TOJy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBIE MaTepuall MOXET CONPOBOXKIAATHCA JEMOHCTpALMEH CIIAWI0B W
WCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMpU MPOBEACHUU KOPOTKUX IUCKycCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITLHBIX TEMATHK 110 TUCITUTUIHHE.

11.2. Meroauueckue yKa3aHus Uil OOYYarOMIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaroImUics MAOMKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTHKON 00ydaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUI.

BrinonHenue 51a00paTopHBIX paboOT OO0yyaromuMCs SBJISIETCS HEOThEMJIEMOH 4YacThIO
W3Y4YEHUs] JUCLUIUIMHBI, ONpEeNesiseMol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHue caelyIoIUX OCHOBHBIX 3a/1a4 00y4aroIierocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEAOBAaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUILINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE U JEeTalM3allis TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHUE HOBOM MH(POPMAIINH 110 U3y4aeMOU TUCIUIUINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ JabOpaTopHBIM
000pyI0BaHUEM U TPUOOPaMHU.

3amaHue ¥ TpeOOBaHUA K IIPOBEAEHHIO 1a0OPATOPHBIX padoT

Crmcok 3amanuii ipejicTaBiieH B M 4.4, Tabnuia 6.

[Tepen mpoBeneHueM 1a00paTOPHBIX PabOT CTYAEHT 00sS3aH BHUMATEIHFHO O3HAKOMHTHCS
C METOOANYCCKUMU MaTepI/Ia.]'IaMI/I.
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Crpykrypa u popMa otuera 0 1ad00paTopHO padbore
1. TwutynbHBIH JIHCT.

2. llenb paboOTEHL.
3. OCHOBHBIC TEOPETUYCCKHE TTOJIOKCHHUS.
4

[Topsimox BBIMONHEHUS PabOThl, C TpeAcTaBiIeHHEM (GOpMyrd, TpadUuIecKux
3aBUCUMOCTEN U CKPUHIIOTOB.
5. BriBoAEL

TpeboBanus k 0HOPMIICHUIO OTYETA O JIAOOPATOPHOI paboTe

Odopmienne 1abopaTopHO PaOOTHI BRITIOJHIETCS B COOTBETCTBHH C TPEOOBAHUSIMH OT/EIIA
HopMatuBHOU nokymeHTanuu ['Y ATl npeacraBinennsimu Ha caiite ['Y AL

http://guap.ru/quap/standart/titl_main.shtml

11.3. Meronuyeckue yKazaHdus s OOYYArOIIMXCS MO0 TPOXOXKICHUIO KYpPCOBOTO
MIPOEKTUPOBAHHUS/BBIIIOJIHEHUS KYPCOBOM pabOThI

KypcoBoii mpoekt/ paboTa MpoBOAUTCS C EIBbI0 (POPMUPOBAHUS Y O0YUAFOIIUXCS OTIBITA
KOMIUIEKCHOTO PeIlleH!s] KOHKPETHBIX 3a/1a4 MpOodeCCHOHATBHON ACSITENbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00ydaromemMycs:

— CHCTEMaTU3MpOBaTb W 3aKPENUTh IIOJYYEHHbIE TEOPETUYECKHE 3HAHUA U
NPaKTUYECKHEe YMEHHUS 10 NPOPECCHOHATBHBIM YYEOHBIM JUCHUIUIMHAM W MOIYJISM B
COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO MOJATOTOBKH, YCTAHOBICHHBIMH MPOTPaMMOi yueOHOU
JUCLUIUIMHBI, MPOrpaMMOM  IMOATOTOBKM  CHELMAJUCTa  COOTBETCTBYIOILEIO  YPOBHS,
KBaTH(UKALIH;

— [PUMEHUTH MOJYYECHHbIC 3HAHUA, YMEHHS W TMPAKTUUYECKUN ONBIT IPU PELICHUU
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMU BHJAMH MPO(PECCHOHATHHON JeSITeIbHOCTH
10 HAIPaBJICHUIO/ CTIENUATbHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOpeTHYEeCKHEe 3HAaHUS B COOTBETCTBUU C 33JJaHHOI TeMOW;

— chopMupoBaTb yMEHHUS TPUMEHATh TEOPETHMUYECKHE 3HAHUS MpPU  PEIICHUHU
HECTaHJIapTHBIX 3a/1ay;

— TpUOOpECTH ONBIT AHAIUTUYECKOW, pacy€THOM, KOHCTPYKTOPCKOM paboThl U
c(OopMHPOBATH COOTBETCTBYIOIIME YMEHHUS;

— chopmupoBaTh yMeHHs pabOThl CO CHEHMAIbHON JINTEpaTypol, CIPaBOYHOIM,
HOPMAaTUBHOM U MPaBOBOM JOKYMEHTAIEeN U MHBIMU HH()OPMALIMOHHBIMUA UCTOYHUKAMU;

— cdopmupoBaTth yMeHHUS (OpPMYIHpPOBaTH JOTMYECKHM OOOCHOBAaHHBIE BBIBOBI,
NPEeJIOKEHUS M pEKOMEHIallMU TI0 PE3yJIbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTh NPOPECCHOHATBbHYIO MMCbMEHHYIO U YCTHYIO peub 00y4arolerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUIEHUE, TBOPYECKYI) WHHULMATUBY, CaMOCTOSITEIBHOCTD,
OpPraHM30BaHHOCTH U OTBETCTBEHHOCTH 33 IPUHUMAEMBIE PELICHMUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryjspHOM paboThl Hajx pelieHUueM
MOCTaBJIEHHBIX 3a/1a4.

CTpyKTypa NosiCHUTEJbHOM 3allMCKH KyPCOBOii padoThl / mpoeKkTa
TuTyJIBHBIN JTUCT.

ITocTanoBka 3agaun.

JluteparypHsIil 0030p.

HccnenoBaTenbekast 4acTh.

Onucanue NOIy4EHHBIX PE3YJIbTaTOB UCCIEN0BAHUS.

I'paduueckue 3aBucUMOCTH (TIPH HEOOXOAUMOCTH).

BriBoapl.

No gk owheE
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http://guap.ru/guap/standart/titl_main.shtml

TpebGoBanus K 0POPMIICHHUIO MOSCHUTEITHLHOM 3aIMCKU KyPCOBOW pabOThI / MpoeKTa

OdopMreHre MOSICHUTELHOM 3alMCKA KyPCOBOUW paOOTHI BBITIONHSAETCS B COOTBETCTBUU
¢ TpeOOBaHUAMH OTJena HOpMaTUBHOW nokymeHTaruu ['YAII, mpeacTaBleHHbIMH Ha CalTe
I'VAIL

http://guap.ru/guap/standart/titl_main.shtml.

11.4. Meroauueckue ykazaHus JUIsl OOyYarONIMXCs MO MPOXOKICHUIO CAMOCTOSITEIHLHOMN
paboThI

B Xoze BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJ]aHUI0 U TIPU METOJIUYECKOM PYKOBOJICTBE IPEIoAaBaTessi, HO 0e3 ero HermocpeICTBEHHOrO
YYaCTHSI.

B mporecce BBIMOTHEHUS CaMOCTOSITEIBHON paboThl, y oOyuaromierocst (GopMupyercs
nenecoo0pa3Hoe MmIaHUPOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHHU MW CHCTCMATHU3AllUU HpI/IO6peTaeMBIX 3HaHHI>'I, 06ecneqHBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHs, TOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
Ipo(hecCHOHAIBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepUaliaMHd,  HAMpPaBISIONIMMU  CaAMOCTOSITEIIBHYIO — paboTy
06yanOHII/IXC$[, SABJISICTCS y‘Ie6HO-MeTOI{I/IIICCKI/Iﬁ MaTCpHraJibl 10 JUCHUILIIMHE.

11.5. Meroauueckue ykazaHusi Uil OOyYalOMIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KadecTBAa 3HAHUMI
00yyaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMEeCTpa C IIeJIbI0 OLIEHUBAHMUS XO/a OCBOCHHUS
JUCIUIIAHBL.

Texymuil KOHTPOJIb yCIIEBAEMOCTH NPOBOJUTCS HA IPAKTUYECKHUX 3aHATUAX B YCTHOM
¢dopmare.

Pe3ynbraThl TEKyIIEro KOHTPOJS COOOINAIOTCS CTYAEHTaM HENOCPEACTBEHHO Ha
CIIEIYIOIIEM 3aHATHH.

PesynpTaTel TEKylIEro KOHTPOJI YCIIEBAEMOCTH YYMUTBHIBAIOTCA IIPU IPOBEICHUM
POMEXYTOUHOHN aTTectauuu. [IpM HEMPOXOXKAEHUM TEKYLIEro KOHTPOJS CTYAEHTY CTaBUTCS
OLICHKA «HEYJIOBJIETBOPUTEILHOY.

11.6. Metoauueckue yka3zaHUs Uil O0y4aroIUXcs MO MPOXOXKAECHUIO MPOMEKYTOUHOH
aTTecTaluu

IIpomexyTouHas arrecrtauusi MPOBOAUTCS IO peE3yJNbTaTaM TEKYLIETO KOHTPOJIA
YCIIEBAEMOCTH.

IIpomexxyTounass  artectaiust  oOyyaromIMXcs — HpeAycMaTpuBaeT  OLEHHBAaHUE
IPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HAHHMH, MOJyYyeHHbIX OOydJarouMMcs B Ipoliecce
M3Y4YEeHUs BCe NMCUUIUIMHBI WM €€ 4acTH, HaBbIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh HUX JUId PELICHMs] NMPAKTUYECKUX 3aJad. OJK3aMeH, Kak IPaBWJIO, NPOBOJUTCS B
MIEPUOJT HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIAETCs ATTECTAllMOHHOW OLICHKOM «OTJIIMYHOY,
«XOPOILOY», «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

Cucrema OIEHOK IpH IMPOBENECHUU MPOMEXKYTOUHOW AaTTeCTAlluU OCYILIECTBISIETCS B
cooTBeTcTBUM C TpeboBanusiMu Ilonoxkenuit «O TekylieM KOHTpOJE YCIEBAaeMOCTH H
MpOMEXYTOUHOI arrectanuu cryfeHToB ['YAIL, oOydaromuxcs 1mo mporpamMmmaMm BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OIIEHKM KayecTBa Yy4yeOHOW paboThI
cTyneHToB B ['YAIDy.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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