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AHHOTaNINA

Hucuummuaa «L{udpoBoe mpoeKkTUpoBaHME» BXOAUT B 00pa30oBaTEIbHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHUs — MPOrpaMMy MarucTpaTypbl Mo HampabieHuto noarotoBku 13.04.02
«JNEeKTPOIHEpPreTuKa W DJICKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-2 «CrnocobeH MpUMEHSTh COBPEMEHHBIE METOJIbI HCCIIEIOBaHUS, OICHUBATh WU
MPEACTABISITH PE3YyJIbTATHI BBIMOJHEHHON pabOThI»

CopepxaHue TUCIHUIUIMHBI OXBAaTBIBAET KpPYI BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
ANEKTPOTEXHUYECKUX YCTPOWCTB C HCHOJb30BaHHEM 3D-TEXHOJOTUM T'€OMETPUUYECKOTO
MOJICJMPOBAHUS U aHAIN3a

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

[IporpaMMo#l IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUINE BHABI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B (hopMe IK3aMEeHa.

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

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusl JUCHUTUIUHBI

Lenp AUCUHMIUIMHBI MOJATOTOBUTH MAarucCTpaHTa K MPOEKTHOW U HCCIEI0BaTEeNbCKON
po(heCcCHOHANTLHOM JIEATEIHHOCTH B 00JIACTH Pa3pabOTKU AIEKTPOTEXHUYECKUX YCTPOMCTB C
UCIOJNIb30BaHuEM 3D-TeXHONOruii reOMeTPUUECKOro MOJICIMPOBAHMS U aHATH3A.

1.2. JlucumniuHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHOM MPOTPaMMBI
BhIcIIeT0o oOpasoBanus (naiee — OIT BO).

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

B pesynbrare m3ydeHus AMCHUILIMHBI O0yYarOIIUNCA JODKEH 00JaJaTh CIETyHOINIMMH
KOMIETCHIMSIMH 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 HanMeHOBaHME HHIMKATOpa
HAaUMEHOBAaHUE
KOMIIETEHITHH JOCTUKEHHS] KOMITETEHITUU
KOMIETCHIINH
OIIK-2 Cnocoben
[IPUMEHSATH OIIK-2./1.3 pemaet npodeccruoHaibHbIe
COBPEMEHHbBIE 3a/1a4M, B TOM YHUCJIE B MEXAUCLUITINHAPHOM
METO/IBI KOHTEKCTE, C TPUMEHEHHUEM TEXHOJIOTUI
O61enpodeccuonanbHble | HCCIEA0BaHUSA, KOMIIBIOTEPHON MOJAECPKKU
KOMIIETEHITHH OILICHUBATh U MPOEKTUPOBAHUS, PACUETOB U UHKEHEPHOTO
IIPEJICTaBIISITh aHaJIM3a C UCIOJIb30BaHUEM
pe3yJIbTaThI CHEIHATN3UPOBAHHOTO TPOrPAMMHOTO
BBITTOJIHEHHOM oOecnieueHus
paboTHI

2. Mecro nucuumianssl B ctpyktype OI1
JlucuuIuinHa M3ydaeTcsi Ha OCHOBE paHee OCBOECHHBIX 3JEMEHTOB 00pa3oBaTelbHON
porpaMMsbl OakajgaBpHara.

3HaHI/I$I, IMOJIYYCHHBIC IIPpHU H3YYCHUHW MaTcpuajia }IaHHOﬁ JUCIHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIB30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH!

-  IludpoBbie TBOWHUKHU B 3JIEKTPOIHEPIETHKE;

- ConpoBoIeHNE )KU3HEHHOTO IIUKJIA 2JIEKTPOIHEPrETHUECKON MPOAYKLINN;
- HHTennexTyanbHble CUCTEMBI JIEKTPOCHAOKEHMUS,

- DJeKTpUuYecKHe CUCTEMBI U CETH;

- Kubepdusuueckue cucteMbl U TEXHOJIOTHH;

- IIpousBoacTBeHHast MPOEKTHAsI MPAKTUKA;

- IIpousBoacTBeHHAas NpeUIITIOMHAs TPAKTHKA;

- IloaroroBka Kk mporeaype 3alUThl W 3alldTa BBIMTYCKHOW KBaTH(UKAIIMOHHON
paboTHI.

3. O0beM U TPYJO0EMKOCTb JUCLIUIUIUHBI
JHannable 00 obmeM oObeMe TUCIUIUIMHBI, TPYJIOEMKOCTH OTAEIBHBIX BHUJIOB yueOHOM
paboThI 1O TUCIUIIMHE (M paclpeielieHne 3TOH TPyA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B
TabmuIe 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIITMHbI

TpynoemMKocTs 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Nel




1 2 3

Oowan mpyooemkocmp OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoi no020moeKu
AyoumopHnuie 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), (uac) 17 17

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 57 57
Buo npomescymounoii ammecmayuu:. 3ayer, k3 k3
. 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.
Tabnuua 3 — Pa3nesnbl, TeMbl TUCIUILTHHBI, UX 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 Ananus HanpspKeHHO-1e(OPMUPOBAHHOTO 2 3 7
COCTOSIHHUS
Paznen 8 Macrepa mpoekTupoBaHUs 1 4
Paznen 9 Ananus npoiieccoB Teruionepeian 2 2 8
Paszien 10 DiieKTpOMarHUTHBIN aHaM3 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  3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHUH
o0ydJalomuMuUCs  OINpeNeNeHHBIX  TPYIOBBIX  (PyHKIMI,  CBSI3aHHBIX C  Oyxymiei
npodeCcCHOHATIBHOMN J1eSTeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3feioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.
Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO IUKJIa

HOMCp paszaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 Beenenue




ITpeamer, pecypchl U BUABI 3aHATUM TUCLUIUINHBL, €€ 33a4H U CBA3b C
JPYTUMH JTUCLUIUIMHAMUA OCHOBHOW 00pa30BaTeIbHOM NPOrpamMMEL.
Pexomennyemble HCTOYHUKN

JKu3HeHHBIH UK ¥ cTaaus pa3padOTKH U3IeIni
Kuznennpnii 1ukn w3nenuid. CBA3b CTaguM pa3pabOTKH C PaHHUMH
CTaIUSIMH MPOCKTHPOBAHHUS u MPOU3BOJICTBOM.
KonkypeHnTocnocoOHOCTh U cTafus pazpadotku. [lorpedurenbckue u
MPOU3BOACTBeHHbIE TexHojoruu. Crunu mnpoekrupoBanus, CALS.
TpamummoHHbIE H IEpedOBBIE TIpoIecchl pa3pabotku. lludposas
pa3paboTka: nudpoBbic NBOHHUKYN U (HhaOpUKu Oy IyIIETO.

Marmmaoctpountenbabie CAITP
MammnoctpoutensHple  CAIIP  kak  MHTErpUpOBaHHBIE  CPEJbI
nudpoBoit pazpadorku umznenuit, Buabl usnenuit. CAD\CAE\CAM-
CHCTEMBI, WX pPOJh M MeCTO B pa3paboTke w3menuii. Kareropmm
nporpammHoro obecrieuenuss CAIIP (Tsokenbie, cpenHue, JIETKHE,
otkpeIThie). Kpymueiimme npomsBomutenu [10 CAIIP. JlokymeHTHI,
MPOLIECCOB POECKTUPOBAHHUS. MoznenbHO-OpUeHTHPOBAHHOE
npoekTupoBaHue. Pabodas cpega u  uHTEepdeic MOIb30BaTENs
CAD\CAE-cucrem. [IpoekTsr. I'eomeTpuyeckoe
MozenrpoBaHue. MaTeMaTnieckoe MpeCTaBIeHHEe TI'eOMETPUUYECKUX
Mozenel. I'eomeTpuueckoe HPOCTPAaHCTBO K CUCTEMBI KOOPIUHAT.
CBolicTBa KapKaCHBIX, MOBEPXHOCTHBIX U OOBEMHBIX MOJEICH.
CriocoObl co31aHus reOMeTpHUUEcKUX Mojeneil. CHCTeMbl KOOpAWHAT U
crnocoObl BBOJa KoopauHAaT ToueK. IloHsATHA reoMeTpuuecKux
pEIaKTOpOB: MPUMUTHUB, DBJIEMEHT, KOMIIOHEHT, T'€OMETPUYECKUN
00BEKT, TEOMETpUSI M KOHTYp, CIIPpaBOYHAsI M ICKU3HAsA I'€OMETpH,
00BeKT, AeTanb, coopka. CBOWCTBA FeOMETPHUUECKIX OOBEKTOB.

Mopenu neranen

[onsitue neranu. Cpena sckuza u aeranu. 3D- texHomnorud. 2D u 3D-
3CKM3bl  (KOHTYpHI), oOOpasyroliie U Hampasistonie. Paboune
TUIOCKOCTH, OCH, TOYKH. 3aBHCHUMOCTH M TIPUBSI3KM B 3CKHU3aX,
pasMmepHble 3aBUCHUMOCTH. CChUIOYHAas M 3CKH3HAs TIEOMETpUsl B
acku3ax. KOHCTpyKTHBHBIE 53neMeHTHl. [lapameTpuzanus Ipu
MOJEIIMPOBaHMUHN JeTanel. bubmnoTekn M mapaMeTpuyecKHe psiIbl.
AnanTuBHBIE 3JEMEHTHl. TWIIOBBIE KOHCTPYKTHBHBIE 3JIEMEHTHI.
PenaktupoBanue moneneit neranei.

CO6opku

Wepapxuss moHsTHii: 3aka3, wuzuenue, cOopka, y3en (moacOopka),
KOHCTPYKITHUS, I€TATIb.

Crpareru KOHCTPYHPOBAHHUSI «CBEPXY BHHU3» M «CHHU3Y-BBEPX».
Hepapxuueckas CTpyKTypa KOMIIOHEHTOB WU3IeINs B Opaysepe.
Crneundukanuu. COOpoYHBIE 3aBUCUMOCTH, WX HAJIOKEHHUE W
yaaleHue. Coznanue 17631 (SM1207 8 MacCCHUBBI, KOMITOHEHTHI.
KoHCTpyKTHBHBIE 3JIEMEHTHI TSI BCTaBKA B H3JENHE, CEMEHCTBa
JeTajgeil ¥ KOHCTPYKTHUBHBIX 3JEMEHTOB, JJIEMEHTHI CeMEHCTBa.
CrarmapTHBIC U TTOJIE30BATEILCKHE JIETAIIH.

KauecTBeHHBIN M KOJIWYECTBEHHBIM aHANM3 TEOMETPUU JCTaned u
cOOpOK. AHaJIN3 LENOCTHOCTH, TEXHOJIOTHYHOCTH, KOMOMHUPOBAHHBIHI
aHallu3 KpUBU3HBI, ['aycCOBOM KPUBU3HBI, CEUEHUN, KOJTUYECTBEHHbBIN
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aHamu3 auddepeHITHaIbHBIX apaMeTPOB, MEXaHWISCKUHA aHau3.
W3mepenust 1 cpe3bl B MoJelsiX. Peamuctudeckas BU3yalH3aLus
TEOMETPHYECKUX  MOJEJeH:  CKphITHE  HEBUAWMBIX  JIMHUH,
packpaliMBaHue, TOHHPOBAaHUE, CBOICTBA MaTEPHAIOB M TEKCTYPHI.
Ou3nuecKkre XapaKTePUCTHKH AeTaned U cOOpoK. AHAIN3 M3ACIHN:
MPOBEPKM Ha TMPOCTPAHCTBEHHOE TIEPEKPHITHE, HAIWYNE CTETeHH
CBOOO/IBI. AHUManusT ~ KOMIIOHEHTOB. Kunemarmdyeckudd U
MUHAMAYECKHA aHanmu3. AHann3 B wuHTerpupoBaHHBIX CAIIP u B
cuctemax aBromarusupoBanHoro ananu3a (CAE). [lepemaua momeneit
n3 CAD B CAE. Ilpunoxenus nanas NpoCMOTpa TE€OMETPUUYECKUX
MOJEIIEH.

Ueprexu

AccouuatuBHOCTh uepTexxkedl n mopeneil. LlabmoHsl ¥ cTaHmapThl
yepTexxed. Mcnonp3oBaHMe NapaMeTpUUECKUX BHUAOB YEpTEXKEW B
KauecTBe 3CKU30B A co3ganus 3D mopeneid. CTUIM M CTaHOAPTHI
yepTeKeH, penakTupoBaHue. UepTexxkHble pecypcel. Buael Ha
yepTekax, BUABl YepTexa, pa3pe3bl. [losSCHUTENbHBIE 3JIEMEHTHI
(momomuuTeNbHAS WHQOpPMANMs K BHAAM): pa3Mepbl, MapKephl,
0003HaYeHUs, TEKCT, HOMEp TMO3WIUH, crenudukanus, Tabaua,
CBapHOH 1IOB, NepevYeHb U3MEHEHUH, CUMBOJIBL. OCHOBHBIE CTaHAAPTHI
KOHCTPYKTOPCKOM JJOKYMEHTAIIHH.

YuusepcanbHble ¢GopMmaTel neperaun gaHHeix B CAIIP. Tlpsmeie

nHTEp(ENCH

AHanu3 HanpsHKeHHO-NIe) OPMUPOBAHHOTO COCTOSTHHS
HanpsokenHo — nmedopmupoBannoe cocrosuue (HJIC). Cpencrsa
anamuza HJIC B CAD u CAE. 3agauun HJIC B snexkTpomMexaHUKe:
nedopMaIii BaJIOB U KOPITYCOB 3JICKTPHUYSCKUX MamuH. [Jedopmaruu
nepenau B anekrponpusoge. HIC cOopok. [loarororka u perienue
sagaau B CAIIP u CAE. YacrtoTHbhII aHanu3. 3ajada 4YacTOTHOTO
aHajgM3a  DJIEKTPOTEXHUYECKMX  KOHCTPYKIUH  (DJIEKTPUUIECCKUE
MallMHbI, TPUBOJBI, JJEKTPOTeXHWYeckue mikadbl). Pe3oHaHCHBIE
4acTOTBl,  MOABl.  PemeHwme  3agad  dYacTOTHOrO  aHAIHM3a
3NEKTPOTEXHUUYECKUX KOHCTpYKIuii B CAIIP

MacTtepa npoeKTHpOBaHHS
MacTtepa NpoeKTHPOBaHUs: T€HEPATOPhl M KaJbKyJISATOPHl KOPPEKTHBIX
KOMITOHCHTOB OOJITOBBIX, CBapHBIX paM, HIMOHOYHBIX COCIMHEHHA,
PEMEHHBIX M LEenHbIX nepenad u Ap. Kapkacel u pambl. bonrtosoe
coenuHeHue. Banpl. Pemennsie nepenaun. lllecrepényarsie nepenadm.

Ananus IIPpOLECCOB TCIJIONICpEAaYn

CxeMbl BEHTWIISILIAN 3JIEMEHTOB Iikada. CxemMa IUPKYJIAIUN BO3ayXa B
mkagy. Cxema >XHIKOCTHOrO oxnaxaeHus cekiuu [IY. ITlpumep
cekiimu IIY ¢ XUAKOCTHBIM OXJIaKACHHEM. VICTOYHHKH TEIUIOBOM
sHepruu Ha paguatope. [logBoa xuakoro xjaaareHta. BHyTpeHHOCTH
pamuatopa. [IpuMep aHamm3a TPOIECCOB JKUAKOCTHOTO OXJIAXKICHUS
CHJIOBBIX KJIt0Yei npeodpasosateins B Autodesk CFD: reomerpuueckas
MOJEelb, CLIEHapui, MaTepHUalibl, TPAHUYHbBIC YCIOBUS, CETKA, PELICHUE,
BH3yaJTA3AIIHsI.
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DNeKTPOMarHUTHBINA aHAIIN3
Tok u marHutHOe moje. [Ipumeps! nosnei npoBoxHukoB ¢ |. Brusaue
KOHCTPYKIIUM Ha pabOTy CXEMBI, «Iapa3uTHeIe» mapaMmeTpsl. [lpumep




CHJIOBOM IIMHBI AaBTOHOMHOTO HHBEPTOpa TOKa W €ro CXEMBI
3aMCIICHUA.

11 KomrekcHelii aHanmms
Cpena MHTErpanuy IEMHBIX U TOJIEBBIX Mojeleid. Pecypchl kadeaps
JUIi  MOJCIHMPOBaHMS B Tpoleccax  JKM3HEHHOrO  IMKJIa
SIIEKTPOTEXHUYECKUX M MEXATPOHHBIX CHCTEM

12 3akIIroueHue

TpeHILI)I 1 IPUOPUTCTHI IPOMBIIIJICHHBIX TCXHOJIOT Uit

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBE/EHBI B TAOIUIIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4ecKux | TpyroeMKOCTb, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATUAI (gac) MIOJTOTOBKH, | TUCIIMII

(gac) JIUHBI

V4eOHBIM IIAaHOM HE npeayCcCMOTpCHO

Bcero ‘ | |

4.4. JlabopatopHble 3aHATUS
Tembl 1aOGOpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh NPUBEIEHBI B TabiuIe 6.
Tabmuua 6 — JIabopaTopHbIE 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpyn0eMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOJTOTOBKH, | JMCIIHI
(gac) JIVHBI
Cewmecrp 1
1 Monenu neranei 4 4 4
2 Coopku 3 3 5
3 Ueprexu 2 2 6
4 AHanu3 HanpsKeHHO-eOPMUPOBAHHOTO 3 3 7
COCTOSIHUS
5 AHaJ13 NpoIeccoB TeIIoNepeaaun 2 2 9
6 ONEKTPOMAarHUTHBIN aHAIIN3 3 3 10
Bcero 17 17

4.5. KypcoBoe npoekTupoBaHHe/ BHIIIOJHEHUE KypCOBOW padOThI

Ienb KypcoBoii paboThI: MOTyYEHHE MPAKTUYECKUX HABBIKOB, CBA3aHHBIX C pa3pabOTKoOH
DJIEMEHTOB U Y3JI0B JJIEKTPOMEXaHUYECKON CHUCTEMBI, OCHOBAaHHOM Ha IPOpabdOTKE BCE ITAIoOB
IPOEKTHPOBAHUS OT Pa3padOTKU TPEXMEPHOM MOJENH 0 CO3JaHMsI U(PPOBOro JBOMHMKA IeXa
10 M3TOTOBJICHUIO U3/IENIHS.

[TpumepHbIe TEMBI 331aHUI Ha KypCOBYIO paboTy mpuseaeHs! B paszaene 10 PII/I.

4.6. CamocrodTenbHas paboTa 00yJaroIuxcs
Buapl camocTosiTenbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
Tabnuna 7 — Buabl caMocToATeIpHOM paboThl M €€ TPYJA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHo# paboTh

qac qac
1 2 3
N3y4yeHne TeoOpeTUUECKOro MaTeprania 37 37

quciuminiel (TO)




KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 10 10

Homamnee 3amganue (/13)

Kontponbusie pabotsl 3a04nukoB (KP3)

IToaroroBka K mMpOMeEXyTOYHOMU

arrectanuu (I1A) 10 10

Bcero: 57 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUarOMIMXCS [0 JUCHUIUTHHE (MOJIYJIIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThI OOYYAIOMIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YYEOHBIX M3JaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeyaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUN

Komuectso
IK3EMIUISIPOB B
Iudp/
URL ;b b ec bubnuorpadudeckas ccpuika OUOITHOTEKE
P (KpOMe ITeKTPOHHBIX
9K3EMILIIPOB)

[Ipoxopos A., Konuk  JI. -
Hudposas TpaHchopmarus.
AHanu3, TPeHIbl, MUPOBOI OIBIT.
W3nanue BTOpOE, UCTIPABICHHOE H

JomojgHenHoe. — M.: 00O
«KomHproc TI'pym», 2019 — 368
CTp., HIL.

[IpoxopoB A., JlpicaueB M. -
Hayunsiii pemakTtop mpodeccop
boposkos A. LuppoBoil 1BOMHHUK.
AHanus, TpeHIbl, MUPOBON OIBIT.
W3nanne nepBoe, MCNIPaBICHHOE U
nononHeHHoe. —  M.: 00O
«AnwsguaclIpunty, 2020. — 401 ctp.,
Wi.

3unoBbeB /1. B. [IpoektrpoBanue B -
Autodesk Inventor / JI. B.
3uHoBeeB —  «HM3garenbckne
pemenus», 2015.

I'ysuenkoB B. H., XKyp6enko II. -
A., Bunnynmuaa 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, UcIp. 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
7a00paTOPHBIM 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 coBpemennbsie 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.

ABTOMaTH3aIUsl MTPOCKTUPOBAHHS 50
Y TIPOU3BOJICTBA: 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 MH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb SIIEKTPOHHBIX O00Pa30BaTENBHBIX PECYPCOB HH(DOPMAIIMOHHO-
TEJIEeKOMMYHUKaLMOHHOHU cetn «HTepHeT»
URL anpec HaumenoBanue
https://lib.quap.ru Caiit oubamorexu I'VAIIL
https://cals.ru [TpukiaaHas JOrMCTHKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepeuenr nHHOPMALMOHHBIX TEXHOIOTHI
8.1. [lepeyeHnp mTPOTPaMMHOTO O0OECHEUYEHUS, HCIOIB3yEMOTO TPH OCYHIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
Ilepeuenp nCONIB3yEMOro IPOrpaMMHOTO o0ectieueHus npeacrasieH B Tabuuie 10.
Tabmuna 10— [Tepeuens nporpaMmMHOro obecredeHus

Ne i/t HaumenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.
Tabnuna 11— [epeuenr nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUIHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOIMMOCTH)
1 MynbTuMeanitHas T€KIUOHHAS ay AUTOPUS 21-18/21-21
2 | KoMIIbIOTEpHBIH Kitacc 31-04

10. OueHouHbIE CpeACTBA ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTalluu
10.1. CocTaB OIIGHOYHBIX CPEJICTB JUISI TPOBEACHHUS IPOMEKYTOYHOW aTTECTAIUN
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.
11



https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 711 TPOBEICHMS MPOMEXYTOYHOM aTTeCTAIINK

Bug npomMeXyTOUHOM aTrTecTaiuu IlepedeHb OIIEHOYHBIX CPEICTB
OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.
Brimonaenne KypcoBoit paboThl DKcrepTHasi OIIEHKAa Ha OCHOBE TPEOOBaHMIA K
COJIEP’KaHUIO KypCOBOI paboTsI o
JOUCLHUIIIIMHE.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroluMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpbHast  mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETSHIIUI

OlieHKa KOMIIETCHITHH

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopmup

— oOyyJaromuiicss TIyOOKO W BCECTOPOHHE YCBOHJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €T0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHOW JIMTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKCHHS C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABJICHMS;

— YMeJI0O 00OCHOBBIBAET U apPTyMEHTUPYET BBIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIICMAIN3UPOBAHHBIX OHITHIA.

«OTIIMYHO»
(GavTCHO»

— 00yJaromuicss TBEPIO YCBOWI MPOTrPAMMHEIN MaTepHall, TPaMOTHO
M, TIO0 CYIIECTBY, H3JIaraeT ero, OMHPasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHH.

«XOPOLIIO»
«3aYTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYLIECTBY, M3JIaraeT €ro, ONMUpasch Ha 3HAHUS TOJIBKO OCHOBHOWU
JUTEPATYPBHI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM INPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIe MMOJ0KECHHUS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 00OOIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

«y/IOBIIETBOPUTEITEHO
«3AYTCHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMOKM W  HETOYHOCTH  IIPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He GOopMYJIHpPYET BBIBOJIOB H 0000IICHU.

«HEYOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bompocsr qy1s1 5x3ameHa npeictaBieHsl B Tadnmie 15.

Tabmuia 15 — Boripocs! 1y1st 9x3aMeHa
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Kon

Ne /it IlepeueHb BOIPOCOB AJIsI SK3aMEHA
UHUKaTopa

1. Ponb 1 MeCTO KOMITBIOTEPHBIX TEXHOJIOTUI UCCIEA0BAaHUS U OIIK-2./1.3
IIPOEKTHUPOBAHUS B )KU3HEHHOM IIMKJIE U3EIHi

2. [Tonsitue u coctaB CAIIP OIIK-2.]1.3

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

4. Kareropuu u «nupamuga» CAIIP, oOMeH pe3yiibraTaMu OIIK-2./1.3
pabotel CAIIP pa3auvHbIX KaTEropuid U MPOU3BOAUTEIICH

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

6. XapakTepUCTHUKH IIPOCTPAHCTBA, B KOTOPOM CO3J1al0TCSA OIIK-2./1.3
reomerpuueckne moaenun CAD-cucrem

7. Wutepodeiicel u padoune cpeasl noacucrem CAIIP OIIK-2./1.3

8. ['eomeTpuyeckoe npocTpaHCcTBO, CUCTEMBI KOOPAUHAT U OIIK-2.1.3
eauHuIel n3Mepenus B noacucremax CAIIP

9. ITpoexTHpoBaHuE «CBEPXY BHU3» U «CHU3Y-BBepx»: cxojacTBo | 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. [ToBepxHOCTHas reoMeTpUUYEcKas MOJIENb, JOCTOMHCTBA U OIlK-2./1.3
HEJI0CTaTKU

14. TBeprorenbHas (00beMHasH) TeOMETPUYECKAsT MOJIEINb, OIIK-2./1.3
JOCTOMHCTBA U HEJIOCTATKU

15. [Tapamerpu3zanus B CAD-cuctemax OIIK-2./1.3

16. 3amauu ¥ CpelicTBa peJaKTUPOBAHHUS JIeTalei 1 COOPOK B OIIK-2./1.3
CAD-cucremax

17. KonnyectBeHHast n kauectBeHHas Bepupukanus B CAD- OIIK-2./1.3
CUCTEMax

18. ABTOMaTH3a1Ms CO3/1aHUS KOHCTPYKTOPCKUX JTIOKYMEHTOB: OIIK-2./1.3
YEePTEkKH U crennukanuu

19. Tumnb! ananu3a HanpsHKeHHO-IeGopMupoBanHoro coctostHus U | OITK-2.J1.3
UX XapaKTepUCTUKH

20. HanpsixkenHo-neopMupoBaHHOE COCTOSIHUE JeTallel U OIlK-2./1.3
cOOPOK (CXOACTBO U pa3IuyHe)

21. Tunsl Mosieneit, ucrob3yemMble B CUCTEMaX KOHEUHO- OIlK-2./1.3
aneMeHTHOro ananusa: CAD-mozens u njaeanu3upoBaHHas
(1CAD) mozeinb.

22. Tursl MOJENEN, UCTIONB3YEMBIE B CUCTEMAX KOHEYHO- OIIK-2./1.3
AJIEMEHTHOTO aHAJIN3a: JUCKPETHAs MOJIETb.

23. Tunel Moaene, UCTIOIb3yEMbIE B CUCTEMAX KOHEYHO- OIIK-2.J1.3
AJIEMEHTHOTO aHaJIN3a: PacyeTHAasi MOJIEIb.

24. CxoauMocTh Mpoliecca pacuera v ero poiib B BepUpHUKaLH OIIK-2./1.3
pe3yJipTarta

25. CeToyHas cXOAMMOCTB MpOIlecca U €€ poiib B BepU(UKAIIUH OIIK-2./1.3
pe3yJipTara

26. «Mactepa» pOEKTHPOBAHUS M UX POJIb B IPOIECCAX OIlK-2.11.3
POSKTHUPOBAHHUS

217. «KanpKyasTOphI M X POJIb B IpoIeccax MPOSKTUPOBAHUS OIIK-2./1.3

28. TunoBble cXeMbl BeHTUISIIIMU dJIEKTpoTeXHHUecKuX mkadon. | OIIK-2.J1.3

29. JlocTOMHCTBAa M HEJOCTATKU BO3AYIITHOIO U KUJIKOCTHOTO OIIK-2.]1.3
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OXJIQXK/ICHHS! TETUIOBBIJCIISIIOIIUX KOMIIOHEHTOB
ANEKTPOTEXHUYECKUX YCTPOICTB

30. I'paHnyHbIE U HAYAJIbHBIE YCIIOBUS B MOJIEJISIX IIPOLIECCOB OIIK-2./1.3
TeIuIonepe1ayu

31. BHuemnuii 006eM U €ro poJib B MOZEISAX TEIIONepeiaun U OIIK-2./1.3
AJIIEKTPOMArHUTHOTO aHaJIHM3a

32. IlenmHbIe ¥ OJIEBBIC MOJICITN aHATIN3a OIIK-2.]1.3

33. VY c10BHSA UCIIOIB30BaHUA METOa MAarHUTOCTATHUECKOTO OIIK-2./1.3
aHajM3a

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

35. VY ciioBHS UCIIONB30BaHUs METO/IA AHAIU3A IEPEXOIHBIX OIIK-2.11.3
MarHMTHBIX [TPOLIECCOB

36. VYcnoBus He00X0IMMOCTH TPUMEHEHHUS OIIK-2./1.3
MHOTOIMCLUHUIIIIMHAPHOTO aHaJIM3a MPOIECCOB

37. BnusiHue KOHCTpYKIIMHM Ha pabOTy CXEMBI, «Iapa3UTHHIE) OIIK-2./1.3
napaMeTpsl

38. Cpena uHTErpanus IenHbIX U moyieBbix Mozeneit (Simplorer) | OIIK-2./1.3

Bomnpocs! (3agaun) mis 3adera / nud@. 3adera npeacraBieHsl B Tadbnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Ne i/ [Tepeuens BompocoB (3ama4) s 3a4dera / qudd. 3adera —

Y4eOHbIM [JITAHOM HE NPEAYCMOTPEHO

[lepeuenr TeM nns KypcCOBOTO IMPOEKTUPOBAHUS/BBIIIONHEHUS KYpCOBOM pabOTHI
MpeICTaBJICHBI B Tabmuie 17.
Tabnuna 17 — IlepedeHp TeM Uit KYpCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOM pabOTHI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

KypCOBOM paboThI

HcxonupiMu  JaHHBIMH ~ KypcOBOW  paOOTBl  SIBJISIETCS

ANEKTpOMEXaHNYeCcKol cuctemsl (puc. 1)

4epTexk  y3ia
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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.
. [IpoBenenue uccnenoBanus moaenu Ha 6aze CAE-momysi.
. Bb160p TEXHONOTHYECKOTO OO0OpYIOBaHUS MMl CEPUWHOTO

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

° PazpaGorka 1mdpoBoro ABOHHMKA MPOM3BOJICTBEHHOTO
ydyacTkKa 10 U3rOTOBJICHUIO U3JIeNuii B mporpaMMHoii cpenie Tecnomatix Plant
Simulation uau AnyLogic.

IJIL OPOBCACHUSA 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 XL pacnionaraercs Mexay MapKeTHHIOM U CHaOkeHueM? OIIK-2./1.3
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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

bazoBeiMu cucTemamu, oOecnedmBaromuMu peanm3anuio crparerun | OITK-2.11.3
PLM (mopnepxku >KU3HEHHOTO IUKJIA MPOJYKTa), SIBISIOTCS CUCTEMBI

KJIaCCOB

1. ERP, MRP, MRP-II

2. CAD/CAM, CAE u PDM

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

4, CALS

Ha __ puCyHKe npeacrasinena | OIIK-2./1.3
1. IDEFO

2. IDEF1

3. IDEF3

4. IDEF5

K tsoxenomy kiaccy CAD — makeToB OTHOCSATCS] CHCTEMBbI OIIK-2./1.3
1. NX, CATIA.

2. Autocad 3D, SpaceClaim.

3. Solidworks, KOMITAC 3D.

4. ANSYS, CELI.

Kaxkoit 06bekT B CAD makerax Ha3bIBaeTcs CIjIaliHOM? OIIK-2.11.3

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

2. Heckonabko mOMUIHHUIA.

3. Jlomanast kpuBas, KOTOpas TMPOXOJUT Uepe3 JBE WKW Oojee
KOHTPOJIbHBIX TOYEK, YIpaBIstonux Gopmoii crutaiiHa.

MogenupoBanue mnojei (U3NYECKUX BEIUYMH, B TOM YHCIE aHaJIHU3
npouHocTy B CAE-cucTremax yaiiie BCEro BBIIOJIHSIETCS

1. MeTro10M JUCKPETHBIX YIEMEHTOB.

2. MeTro/oM KOHEUHBIX 3JIEMEHTOB.

3. Mero/10M KOHEUYHBIXOOHEMOB.

4. Meronom npo6 1 omuOOK.

OIIK-2.]1.3

Ha pucyske npexncrasieHa

OIIK-2.11.3
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KapkacHas mozens.
IToBepxHOCTHAsA MOJEND.
TBepnorenpHas MOJEINb.
I'uGpuanas Mmoaens

1.
2.
3.
4.

8. | Uro takoe G-kon OIIK-2./1.3
1. HaGop xoMaH[ JUIsl BBEITIOJTHEHUS IIPOBEPKU T€OMETPHH.

2. SI3wIk mporpamm 00paboTku /it cTaHkoB ¢ YITY.

3. OtkpoiThiii  QopmaTr  ¢daiinoB, CcoO3JaHHBIA I OOJerdyeHus
B3aMMOJICHCTBHS B paMKax YIIPABJICHUS KU3HCHHBIM [IUKJIOM H3CITHS.
4. SI3pIK IpOrpaMMHUPOBAHHMS JJIsl CO3JIAHMSI TPEXMEPHOU IT'€OMETPHH.

9. |Ilpm paspaboTke ympaBisOMIUX Mporpamm miusi obopymoBanusi ¢ | OITK-2.J1.3
YHCJIOBBIM ITPOrPAMMHBIM YIIPABICHUEM IPUMEHSIOTCS
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 3a09HON (hOPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENSAIONIMEe  MPOLEIypbl  OLIEHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOIMX JdTanbl (HOpPMUPOBaHMS KOMIETEHLIMH, cojaepkarcia B
JOKAJIBHBIX HOPMaTuBHBIX akTax ['YAIIL, pernameHTHpyrOIMX MOPAAOK MU IPOLEAYDPY
MPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaluu 00y4aronuxcs
I'VAIL
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11. Meroauveckue yKa3aHus A 00YUYaIOMIUXCs 0 OCBOCHUIO AUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYYaroIIUXCsl 10 OCBOCHHIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAa4YeHHWE JICKIIMOHHOTO Marepuaja — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
nIyOOKOe U SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadueHue COBPEMEHHOH JIEKIUU B
paMKax AMCIUIUIMHBI HE B TOM, YTOOBI IMOJYYHUTh BCHO MH(POPMAIHMIO 1O TEME, a B OCBOCHHH
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JTOCTMDKCHUH Hay4HOW MBICIH. B ydeOHOM mpoliecce JICKIUS BBIOJIHIET METOA0JI0THYECKYIO,
OpPTraHU3AIMOHHYI0 U MHPOpMAMOHHYI0 (pyHKIMU. JIEKIUS pacKphIBaeT MOHSATHIHHBINA anmapat
KOHKPETHOM 00JylacTh 3HaHUs, €€ TpoOJeMBbl, JaeT IENbHOE MPEJCTaBICHUE O IUCIMIUIUHE,
MOKA3bIBACT B3aUMOCBSI3b C IPYTUMU JUCIUTITTHAMH.

ILnanupyeMele pe3yJbTaThl IPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MaTeEPHAa;

— TIOJIy4YeHHUE COBPEMCHHBIX, IICJIOCTHBIX, B3aWMOCBSA3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX OINpPEAEISeTCs 1eNIeBOI YCTAaHOBKOM K Ka)KJJ0M KOHKPETHOU TEME;

— TIOJy4YeHUE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpOo(EecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIJICHHSL.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOMMOTO IS CAMOCTOSITEIILHON paOOTHI;

— TIONy4YeHWE 3HAHUHW O COBPEMEHHOM YPOBHE pAa3BUTHS HAYKH W TEXHHKH U O
MIPOTHO3€ WX Pa3BUTHS HA OJNFKAMIIINAE T'OJIBI;

— HAY4YUThCS METOAMYECKH o0pabaTbiBaTh MaTepualn (BBIACISTH TIJIaBHbIE MBICIU U
MOJIOKEHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH WX B  Pa3IMYHBIX
dbopMyIupoBKax);

—  TIOJIy4eHHE TOYHOT'O MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
WCIIOJIb30BAaHUEM Pa3/IaTOYHOr0 MaTepuajga IpH TPOBEACHUU KOPOTKHX JUCKyCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICTHHBIX TEMATHK 110 TUCIUTUIHHE.

11.2. Meroauueckue yka3aHus il OOYYArOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydarolmuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTHKOM 00ydaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YacTed U KOHTPOJIBHBIX MEPOIIPUATHH.

BrinonHenue 51ab0paTopHBIX paboOT OO0yyaromuMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBAaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILIMHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTalM3alls TEOPETUYECKUX 3HAHWM, IMOJyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHUE HOBOM MH(POPMAIINH 110 U3y4aeMOU TUCIUIUINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ JabOpaTopHBIM
000pyI0BaHUEM U TPUOOPaMHU.

3amaHue ¥ TpeOOBaHUA K IPOBEACHHIO J1a0OPATOPHBIX padoT

Crmcok 3aganuii ipejicTaBiieH B M 4.4, Tabnwuia 6.

[Tepen mpoBeneHueM 1a00paTOPHBIX PabOT CTYAEHT 00s3aH 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 pabOThHl, C TpeACTaBICHHEM (GOpMYN, TpadUUIecKUX
3aBUCUMOCTEN U CKPUHIIOTOB.
5. BriBoAEL

TpeboBanus k 0hOpPMIICHUIO OTYETA O JIAOOPATOPHOU padoTe

Odopmienne 1ab0paTopHO PabOTHI BHITIOIHIETCS B COOTBETCTBHH C TPEOOBAHUSIMH OT/IEa
HopMatuBHOU nokymeHTanuu ['Y ATl npeacraBienHsimu Ha caiite ['Y AL

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

11.3. Meronuyeckue yKazaHus I OOYYArOIIMXCS IO TIPOXOXKICHUIO KYpPCOBOTO
MIPOEKTUPOBAHHUS/BBIIIOJHEHUS KYyPCOBOM pabOThI

KypcoBoii mpoekt/ paboTa mpoBOAMTCS C IO (OPMUPOBAHUS Y O0YIAFOIIUXCS OTIBITA
KOMIUIEKCHOTO PeIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPeCCUOHANBHON JAESITEIbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00ydaromemMycs:

— CHCTEMaTU3MpOBaTb U 3aKPENUTh IOJYYEHHbIE TEOPETHYECKHE 3HAHUA U
NPaKTUYECKHEe YMEHHUS IO TPOPECCHOHATBHBIM YYEOHBIM JUCHUILUIMHAM W MOIYJSM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO MOJATOTOBKH, YCTAHOBIEHHBIMU ITPOTrPAMMON yueOHOU
JUCLUIUIMHBI, MpOrpaMMON  IMOATOTOBKM  CHEIHAJUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKALIH;

— [PUMEHUTH MOJYYECHHBIC 3HAHUA, YMEHUS U MPAKTHUUECKUN ONBIT IPHU PELICHUU
KOMILIEKCHBIX 3371a4, B COOTBETCTBUU C OCHOBHBIMU BHJAMH MPO(PECCHOHATBHON AEATEIBHOCTH
10 HAIPaBJICHUIO/ CTIEUATbHOCTH/ TIPOTPaAMME;

—  yrayOuTh TEOpeTHYEeCKHEe 3HAaHUS B COOTBETCTBUH C 3aJIaHHOM TEMOI;

— chopMupoBaTb yMEHHUS TPUMEHATh TEOPETHYECKHE 3HAHUS MpPU  PpEIICHUHU
HECTaHJIapTHBIX 3a/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOM paboThl U
c(OopMHPOBATh COOTBETCTBYIOIIME YMEHHUS;

— chopmupoBaTh yMeHHs paboOTBl CO CHEIHMAIbHOM JHUTEpaTypod, CIpPaBOYHOMH,
HOPMAaTUBHOM U MPaBOBOM JOKYMEHTAIeH U MHBIMUA HH()OPMALIMOHHBIMUA UCTOYHUKAMU;

— cdopmupoBath yMeHHUS (POpPMYIMpPOBaTH JIOTHYECKHM OOOCHOBAHHBIE BBIBOJBI,
MPEIOKEHUS U pEKOMEHIALIMY IO PE3yJIbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTh NPOPECCHOHANBHYIO MMCbMEHHYIO U YCTHYIO peub 00y4aromerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUIEHUE, TBOPYECKYI0 HHUIMATHBY, CAMOCTOSATEIbHOCTb,
OpPraHM30BaHHOCTh U OTBETCTBEHHOCTD 33 IPUHUMAEMBIE PEIICHHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pPEryJspHOM paboOThl HaJ pelIeHUueM
MOCTaBJIEHHBIX 3a/1a4.

CTpyKTypa MOSICHUTENBHOM 3aIMCKU KypCOBOI paboThI / MpoeKkTa
TUTyJIBHBIN JHCT.

ITocTanoBka 3agaun.

JluteparypHsIif 0030D.

HccnenoBarenbckast 4acTh.

Onucanue NOIy4EHHBIX PE3YJIbTATOB UCCIIEI0BAHUS.
I'paduueckue 3aBucUMOCTH (TIPH HEOOXOAUMOCTH).

BriBoapl.

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

TpebGoBanus K 0pOPMIICHHUIO MOSCHUTEILHOMN 3aIMUCKU KYyPCOBOM pabOTHI / MpoeKTa

OdopmeHre TOSICHUTETFHON 3aMTUCKHA KyPCOBOUM paOOTHI BBITIONHSIETCS B COOTBETCTBUU
¢ TpeOOBaHUAMH OTJena HOpMaTUBHOW aokymeHtamuu ['YAII, mpencraBieHHbIMH Ha CalTe
I'VAIL

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

11.4. Meroanueckue yKazaHUs JJIs1 0OyYarOIIUXCS M0 MPOXOXKACHHIO CAaMOCTOATEIILHON
paboThI

B xozne BBINONHEHHS CaMOCTOSATENBHON PabOTHI, 00YyYaIOIIMICS BBIIOIHSACT paboTy MO
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpEMNoaBareis, HO 0€3 ero HemoCpeICTBEHHOTO
y4JacTusl.

B mpouecce BBINOJIHEHUS] CaMOCTOSTENBHONW paboThl, y oOywaromerocs (GopMupyercs
1esIecoo0pa3Hoe IIaHMPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISET UM Pa3BHBATh YMEHHUS
U HaBBIKM B YCBOCHMM W CHUCTEMAaTH3allMM MPUOOPETAEMbIX 3HAHMI, 00ECIeUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEpHOJ OOY4YECHHS, IIOMOTaeT IIOJyYUTh HABBIKM MOBBIIICHUS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauueckuMu ~ MaTepualiaMd, — HANpaBISIONIMMH  CaMOCTOSITEIbHYIO  paboTy
o0yJaromuxcs, SBIsIeTCsl y4eOHO-METOAMYECKII MaTepUalIbl 10 TUCIUILIIHHE.

11.5. MeTtoauueckue ykazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTHU

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPENyCMaTpPUBAET KOHTPOJIb KadecTBa 3HAHUHI
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMEeCTpa C LIeJIbI0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCIUIIAHBL.

Texymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJUTCS HA IPAKTUYECKHUX 3aHATUAX B YCTHOM
¢dopmare.

Pe3ynbraThl TEKyIIEro KOHTPOJS COOOINAIOTCS CTYJIEHTaM HEMOCPEJICTBEHHO Ha
CIIEIYIOIIEM 3aHATHH.

PesynpTaTel TEKyLIEro KOHTPOJS YCIIEBAEMOCTH YUYWTBHIBAKOTCS IpPU TNPOBEACHUU
POMEXYTOUHOHM aTTectauuu. [IpM HENpOXOXKIEHUU TEKYIIEro KOHTPOJI CTYAECHTY CTaBUTCS
OLICHKA «HEYJIOBJIETBOPUTEILHOY.

11.6. Metoauueckue yka3zaHUs Ui O0YYaroLUXCs MO MPOXOXKAECHUIO MPOMEKYTOUHOH
aTTecTaluu

IIpomexyTouHass arrecranusi IPOBOJUTCS IO pe3yabTaTaM TEKYyLIETO KOHTPOJIA
YCIIEBAEMOCTH.

IIpomexxyTounass  artectanust — oOyvarolIMXcs  HpeAycMaTpuBaeT  OLEHHBaHUE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OIEHKM 3HAHHH, MOJyYyeHHbIX OOydJaroulMMcs B Ipoliecce
M3YYEeHUs BCeM NUCUUIUIMHBI WK €€ 4acTH, HaBbIKOB CAMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MUX JUId PELICHMs NMPAKTUUYECKUX 3adad. OJK3aMeH, KaK IMPaBWJIO, NPOBOJUTCS B
MIEPUOJT HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIAETCs ATTECTAllMOHHOW OLICHKOM «OTJIIMYHOY,
«XOPOILOY», «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

Cucrema OIEHOK MpH MPOBEIECHUU TNPOMEKYTOUHOM aTTecTalud OCYLIECTBIISIETCS B
COOTBETCTBUM C TpeboBanusMu Ilonoxkenuit «O TekylieM KOHTpOJE YCHEBAaEMOCTH U
MpPOMEXYTOUHOHN arrectanuu cryfeHToB ['YAIIL, oOydaromuxcst mo mporpamMmmaM BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAIDy.
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Jluct BHeceHUs U3MEHEHUN B pabouyIo IporpaMMy JTUCIUTLIUHBL

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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