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AHHOTaNINA

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

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-2 «CrocoOeH TpUMEHSATh COBPEMEHHBIE METOAbl HCCIICIOBAHMS, OICHUBATh H
MPEJICTABIISITh PE3YJIBTATHI BHITOJIHEHHOW paObOThDY

[IK-2 «cnocoben pa3pabaThiBaTh U OOOCHOBBIBATH MPOEKTHBIE DPELICHUS B 00JacTH
po(heCcCHOHATILHOM IS TEIIEHOCTI

CopepxaHue TUCIHUIUIMHBI OXBAaTBIBAET KpPYr BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
ANIEKTPOTEXHUYECKUX YCTPOWCTB € HCHOJb30BaHHEM 3D-TEXHOJOTUM T'€OMETPUUYECKOTO
MOJICJTMPOBAHUS U aHATTN3a

[IpenogaBanue AUCHUILIMHBI IPEAyCMATPUBACT CICAYIONIHE (OPMBI OpPTaHU3AIMH
y4eOHOro mpoliecca: JIeKIHUU, 1a00paTopHble paboThl, CAMOCTOATENbHAs paboTa 00yJaromerocs,
KYPCOBOE MPOCKTUPOBAHUE.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOMME BUABI KOHTPOJIA: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0mas TpyAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



HCITOJIb30BaHueM 3D-TeXHOI0r i TCOMETPHUICCKOIr0o MOACIUPOBAHMS.

1. TlepeudeHb MIIAHUPYEMBIX PE3yJIHTATOB O0YUEHUS 10 JUCIUTUIMHE
1.1. Ilenu npenogaBaHusi JUCHUTUIUHBI
lenp OUCHUIUIMHBI MOATOTOBUTh MAaruCTpaHTa K IPOCKTHOH W HCCIEI0BATEIBCKOM

po(heCcCHOHANTLHOM JIEATEIHHOCTH B 00JIACTH Pa3pabOTKU AIEKTPOTEXHUYECKUX YCTPOMCTB C

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb MmIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.
B pesynbrare u3ydeHHs AUCHUILIMHBI OOYYarOIIMICS MOJDKEH 00JIaZaTh CIEAYIONIMMU
KOMIETSHIUSIMH WM WX YacTaMHU. KoMIeTeHIIMN U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabnuie 1.
Ta6mmma 1 — [lepeyeHb KOMITETEHIIMA M MHIUKATOPOB UX JIOCTHKCHUS
Kareropus (rpymnma) Kon u Konx n HauMeHOBaHME HHIUKATOPA
HaUMEHOBaHHUE
KOMIIETEHITHH JOCTHKEHUSI KOMITIETEHLIUU
KOMIIETEHIINH
OIIK-2 Cnocoben
[IPUMEHSATH OIIK-2./1.3 pemaet npodeccruoHaibHbIe
COBpPEMEHHBIC 3a/1a4d, B TOM YHCIIC B
METO/IBI MEXIUCIUTUTHHAPHOM KOHTEKCTE, C
O61enpodeccuonanbHble | HCCIEA0BaHUSA, IPUMEHEHUEM TEXHOJIOTUH KOMIIBIOTEPHON
KOMIIETEHITHH OILICHUBATh U HOJIICPXKKU MTPOSKTUPOBAHUS, PACUETOB U
MIPEACTABISITh WHXEHEPHOT0 aHaJIU3a C UCTIOJIB30BAHHEM
pe3yJIbTaThI CHEIHATM3UPOBAHHOTO TPOrPAMMHOTO
BBITTOJTHEHHOM obecrieueHus
paboThI
[1K-2 criocoben
azpabaThIBaTh U
pasp [TK-2./1.3 ucrons3yeT mporpaMMHbIe
000CHOBBIBATH
[TpodeccuonanpHble IPOAYKTHI AJISl pacyeTa v MPOSKTUPOBAHUS
MIPOEKTHBIE pELICHUs 9
KOMITETCHIIH 00BeKTOB MpodhecCuoHaATHHOM
B o0Jyiactu
. | JIeATenTpHOCTH
npodeccnoHaNbHOM
JIESATETbHOCTH

2. Mecro nuctutuinHbEL B cTpykType OI1

JlucuumimHa W3y4aeTcsi Ha OCHOBE paHee OCBOCHHBIX IJJIEMEHTOB 00pa30BaTENIbHOM

porpaMMsbl OakajiaBpHara.

3HaHI/I$I, MOJIYUCHHBIC TIpH HW3YYCHHUU MaTcpualia }IaHHOﬁ JUCHUIINIMHBI, MMCIOT KaK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJB30BAaTbCA IMPU N3YUCHUHN APYTIUX AVUCHUILINH:

- udpoBsie ABONHUKH B dJEKTPOIHEPTETHKE;

- ConpoBo/IeHHE )KU3HEHHOTO IIUKJIa 3JIEKTPOIHEPTEeTHUECKON TPOAYKIINH;

- HHTennexTyanbHble CUCTEMBI JIEKTPOCHAOKEHMUS,

- SHeKTpI/I'-IeCKI/Ie CUCTEMBI U CCTU,

- KubGepduszuueckue cucteMbl U TEXHOJIOTHH;

- IIpou3BojcTBeHHAs MPOEKTHAS IPAKTUKA;

- IIpousBoacTBeHHAs MPEIAUIIOMHAS PAKTHKA;

- IloxnroroBka K mpouenype 3allUThl U 3alUTa BbITYCKHON

paboTHI.

KB (UKAIIMOHHON




3. O0BEM U TPYJOEMKOCTh AUCITUTITHHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTUHE (M paclpeie]ieHue 3TOH TPYA0EMKOCTH TI0 CeMeCcTpam) MPeACTaBICHbI B
tadnure 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCLUMILIIUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Nel
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckoi n0020moeKu 17 17
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer, k3 k3
audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.) ' '

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuma 3 — Pa3nensl, TeMbI TUCIMILIMHBL, UX TPYJIOEMKOCTh

Pa3zesnbl, TeMbl TUCIUTITHHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 1
Pasnien 1. Beenenue 0,5 0,5
Paznen 2. )Ku3HEeHHBIH UK U CTAAUA Pa3padOTKH 2 3
W3
Paznen 3. Maumnuoctpoutensubie CAITP 1 4
Paznen 4. Mogenu netanei 2 4 5
Paznen 5. Coopku 2 3 7
Pazzen 6 Ueprexu 1 2 4
Paznen 7 Ananus HanpspKeHHO-1e(OPMHUPOBAHHOTO 2 3 7
COCTOSIHUSI
Paznen 8 Mactepa npoeKTHpOBaHUS 1 4
Pa3nen 9 Ananus nmporeccoB Teronepeiaun 2 2 8
Paznen 10 DIeKTPOMATHUTHBIN aHAIN3 2 3 10
Pazgen 11 KoMiuiekcHbIN aHaIU3 1 4
Paznen 12 3axmodeHue 0,5 0,5
BerImnonHeHe KypcoBoit paboThI 05 17 05
Hroro B cemecrpe: 17 17 17 o7
Hroro 17 0 17 17 S7




HpaKTI/I‘ICCKaﬂ IMOATOTOBKA  3aKJIIOYAa€TCA B  HCIOCPECACTBEHHOM  BBIIIOJITHCHHUHN

00yyJarouMucs

ONpPENIeICHHBIX  TPYNOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymien

pohecCuoHaNBHOM NesTeNbHOCTDIO.

4.2. ConepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Ta6muma 4 — ConepxaHue pa3eiioB U TeM JEKIIMOHHOTO IUKJIa

Howmep paznena

HazBanwne u COACPIKAHUE PA3aCIOB U TEM JICKIMOHHBIX 3aHATHH

1

Beenenne
IIpenmeTt, pecypchl U BUABI 3aHATHH AMCLUIUIMHBI, €€ 3aa4d U CBSI3b C JPYTHMHU
TUCIUIUTMHAMEA ~ OCHOBHOW  00Opa3oBaTeNbHON MporpaMMbl. PexkomeHmyembie
HCTOYHUKHU

JKu3HEHHBIN UK U CTaausl pa3paboTKH U3eTUit
JKvznenusnii mwkn wanenuid. CBsi3p cTaAuH pa3pabOTKH C PaHHUMH CTaTUsSIMHU
NPOCKTHPOBAaHUSI W TPOHM3BOACTBOM. KOHKYPEHTOCHMOCOOHOCTH W CTaaus
pa3pabotku. IloTpeOuTenbckue ©  TPOU3BOJACTBEHHbIE TeXHONOruu. CTHiIn
npoektupoBanusi, CALS. TpaaunnonHple M TepemoBbIe MPOIECCH pa3pabOTKH.
Iudposas pa3padboTka: MUpPOBLIC TBOMHUKH U (GaOpUKU OyayIIero.

Mammaoctpoutenpabie CAITP

MammaoctpoutenbHbie CAIIP kak nHTErpHUpoBaHHBIE Cpebl TUGPOBOM pa3paboTKH
usaenuii, Buabl m3aenuit. CAD\CAE\CAM-cucTeMBl, HX poJib B MECTO B pa3paboTke
m3genuit. Kareropum mnporpammuoro otecneuenuss CAIIP (Tspkenble, cpenHue,
nerkue, OTKphIThie). Kpymueimme mnpouwssoautenu I[I0 CAIIP. JlokyMeHTSI,
NPOLIECCOB  MPOEKTHPOBAaHMA. MOAETHHO-OPUEHTUPOBAHHOE  IIPOCKTHPOBAHHE.
PaGouast cpema u wuHrepdeiic momb3oBatenss CAD\CAE-cucrem. TIpoexTsl.
I'eomeTrpuyeckoe MOJIeTpoBaHre. MaTeMaTHyecKoe MpecTaBIeHUE
reoMEeTPUUYECKUX Mozesel. I 'eoMeTpuueckoe MpoCcTpaHCTBO U CHCTEMbI KOOpPAMHAT.
CBOliCTBa KapKaCHBIX, TIOBEPXHOCTHBIX U 00BEeMHBIX Mojeiel. CrocoObl co3aaHus
reoMeTpuyeckux Mojenel. CHCTeMBl KOOpAMHAT U CIIOCOOBI BBOJA KOOPIWHAT
ToueK. [IOHATHS reOMETPHUUYECKHX PEAAKTOPOB: NMPHUMHTHUB, 3JEMEHT, KOMIIOHEHT,
reoMeTpHUYECKHI 0OBEKT, TEOMETPHS U KOHTYP, CIIPAaBOYHASI M 3CKU3HASI TEOMETPUS,
00BeKT, AeTanb, coopka. CBOWCTBA FreOMETPHUUECKIX OOBEKTOB.

Mopenn geranei

ITonsite nmeranu. Cpena sckuza u getand. 3D- texnonorus. 2D u 3D-3cku3bl
(KoHTYpBI), OOpasylolye W Hampapisiomue. Pa0oyne IUIOCKOCTH, OCH, TOYKH.
3aBUCHMMOCTH W NPHUBS3KH B 3CKH3aX, pa3MepHbie 3aBucuMocTd. CChUIOYHAs
ACKU3HAs reoMeTpHs B 3cku3ax. KOHCTpyKTHUBHBIC 31eMeHThI. [[apamerpu3zarus mpu
MOJICTIMPOBaHUH JeTaneld. BUOIMoTeKn W mapaMeTpuvecKue psabl. AJalTHBHBIC
3J€MEHThI. THUIOBbIE KOHCTPYKTHBHBIC 3JIEMEHTBI. PemakTupoBaHue Moesei
JIeTaJiei.

Co6opku

Wepapxust moHsATHHA: 3aKa3, wm3aenue, cOOpka, y3en (moacOopka), KOHCTPYKIHS,
JeTab.

Crparernn KOHCTPYHPOBAHHSI «CBEpXy BHU3» U «CHH3Y-BBepx». Mepapxuueckas
CTPYKTypa KOMIIOHEHTOB wu3fenusi B Opaysepe. Cneumuduxanuu. COopouHBIE
3aBUCUMOCTH, UX HaJokeHue u ynaneHue. Co3gaHUe W3AEIHNA: MAaCCHUBBL,
KOMITOHEHTHI. KOHCTPYKTHBHBIC 3JIEMEHTHI U1 BCTaBKH B H3JENHE, CeMeHCTBa
JeTajgeid U KOHCTPYKTHBHBIX JSJIEMEHTOB, 3J€MEHTHI ceMeiicTBa. CTaHOapTHBIE H
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MOJIb30BATENIbCKHE AETAIIH.
KauecTBeHHBIN U KOJMYECTBCHHBIN aHAIM3 TEOMETPHH JIeTalield u cOOpoK. AHaiU3
[EJIOCTHOCTH, TEXHOJIOTHYHOCTH, KOMOWHUPOBAHHBIN aHAIN3 KPUBU3HEI, | ayccoBoii
KPUBHU3HBI, CCUCHMI, KOJWYCCTBCHHBIN aHanu3 aAudQepeHHaTbHBIX TapaMeTpPOB,
MexaHudeckui aHamu3. UM3MmepeHus u cpe3pl B Mojenax. Peamucruyeckas
BU3yaIH3allisd TEOMETPUYECKHX  MOJENeH: CKPbITHE HEBUAWMBIX  JIMHUH,
packpaliuBaHue, TOHHUPOBAaHUE, CBOMCTBA MaTepUajoB U TEKCTyphl. Dusnueckue
XapaKTEePUCTHKHA JeTaled ©  COOpPOK. AHanu3 u3eNuid: TPOBEPKH Ha
MPOCTPAHCTBEHHOE IEPEKPHITHE, HAJIUYWE CTEICHH CBOOOJIBI. AHuMmarus
KOMIOHEHTOB. KuHemaTudeckuit W  JUHAMHYECKHM  aHanmu3. AHamu3 B
unrerpupoBanueix CAIIP u B cucremax aBTomMarmsupoBanHoro ananmsa (CAE).
Ilepenaua mozneneit u3 CAD B CAE. Ilpunosxenus 1 npocMoTpa reOMETPUUECKUX
MOJEIIEH.

Ueptexu

AcconmaTuBHOCTh uepTexkei m Mopenei. [I[abmoHBI W CcTaHmapTHl 4YepTekKeH.
Hcnonp3oBaHue MapaMeTpUUECKUX BHIOB UYepTekel B KayecTBE 3CKHU30B IS
cozpanua 3D wmopeneit. CTunm W cTaHAapTHl YepTeXeW, perakTHpPOBaHUE.
UYeprexnble pecypchl. Buasl Ha depTexkax, BHABI UepTeXa, pa3pesbl.
[TosicHUTENbHBIE 3ME€MEHTHl (JONMOJHMUTENbHAs HH(OpMalMs K BUAAM): pa3Mephl,
MapKepbl, 0003HAYCHUs, TEKCT, HOMEP MO3UIMH, crerudukanms, Tadauia, CBapHOM
IIOB, NEpeuYeHb W3MEHEHUH, CUMBOJBL. OCHOBHBIE CTaHIAPThl KOHCTPYKTOPCKOM
JOKyMEHTAIHH.

YuusepcanbHble popmatel nepenaydn naHHbX B CAIIP. [Ipsimbie maTEpdEiich

AHanu3 HalpsHKeHHO-Ie(pOPMUPOBAHHOTO COCTOSHUS

Hanpsokenno — negopmupoBannoe cocrostaue (HIAC). Cpencra ananuza HJIC B
CAD u CAE. 3agaun HJIC B snexTpoMexaHuke: aedopManuu BajJoB U KOPIYCOB
anekTpuyeckux mamwuH. Jledopmanuu nepenad B anekrponpuoge. HIAC cbopok.
IloarotoBka u pemenne 3amad B CAIIP u CAE. Yacrorueiii ananu3. 3anaya
YaCTOTHOTO aHaJM3a 3JEKTPOTEXHUUECKUX KOHCTPYKIMH (3IEKTPUUECKHE MAILUHBbI,
NPUBOJIBI, DJEKTPOTEXHUYECKUE MKa(bl). Pe3oHaHCHBIE YacTOTHI, MOJIBI. Pemenne
3a/1a4 4aCTOTHOTO aHalIN3a 3JIEKTPOTEXHUYECKUX KOHCTpYKIMid B CAIIP

MacTtepa npoeKTUpOBaHUA
Macrtepa npoeKTUPOBaHUs: T€HEPATOPBI U KaJIbKYJIATOPbl KOPPEKTHBIX KOMIIOHEHTOB
OONTOBBIX, CBAPHBIX paM, IIMTOHOYHBIX COCTUHEHHIA, PEMEHHBIX U IEITHBIX Tepenad u
np. Kapkacer m pambl.  bonrtoBoe coemunenue. Banbsl. Pemennble mepenadm.
[lTecrepénuarnie nepenaym.

Ananus IIpOHEeCCOB TCIIOINICpEaaYIn

CxemMbl BEHTWISALUU 3JIeMEHTOB Ikada. CxeMa IUPKYISIHH BO3Ayxa B mKady.
Cxema xunkocTHOTO oxyaxaeHus cexiuu [14. [Ipumep cexmmm ITY ¢ KUAKOCTHBIM
oxnaxaenueMm. Mctounuku TtemnmoBodl 3Hepruum Ha paguatope. [loaBonm »xuuakoro
xnanareHTa. BuyTpeHnHoctu paauaropa. [lpumep ananusa mpoueccoB XKUIKOCTHOTO
OXJIAKICHMSI CHJIOBBIX Kirouel rnpeodpaszosatens B Autodesk CFD: reomeTrpuyeckast
MOJENb, CIEHapuil, MaTepuaabl, TpPAHUYHBICE YCIOBHUS, CETKa, pEIICHUE,
BHU3YaJTH3AIIHS.

10

DIeKTPOMArHUTHBIN aHAIIN3
Tok u MaruuTHOE ToJIe. [IprMepbl mosel mpoBoAHKKOB ¢ |. BiusHue koHCTpyKIMH
Ha pPabOTy CXEMbI, «Iapa3uTHBIC» MapameTpbl. [IpuMep CHIOBOH IIMHBI
ABTOHOMHOT'O HHBEPTOPA TOKA U €r0 CXEMbI 3aMEIIICHUSI.

11

KoMnnekcHelil ananus
Cpenma wWHTETpaliil IIETHBIX W TIOJNEBBIX Mopeneh. Pecypcbl kadenapbl mis




MOACIIUPOBAHUA B IIpONECCax IKHU3HCHHOI'O IUKIIA OJIICKTPOTEXHUYCCKUX U
MEXaTPOHHLIX CUCTEM

12 3axiroueHue
TpeHn bl ¥ IPHOPHUTETHI IPOMBIILIEHHBIX TEXHOIOT Ui

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux No
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pa3jieiia
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT

("ac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bceero ‘ | l

4.4, JlabopaTopHbIC 3aHATHS
Tembl JTabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B Ta0OHIIC .

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYLOEMKOCTb

N3 Hux Ne
Ne HanmenoBanue 1abopaTopHbIX paboT TpynoemKocTs, | MPakTHHECKOR | pasiena
n/n (uac) IIOATOTOBKH, | JHCLIHII
(9ac) JIHBI
Cemectp 1
1 Mopenu neraneit 4 4 4
2 CoOopku 3 3 5
3 Yeprexu 2 2 6
4 AHanm3 HanpsHKEHHO-IeOPMHUPOBAHHOTO 3 3 7
COCTOSIHUS
5 AHaJ13 NpoIeccoB TeIIoNnepeaaun 2 2 9
6 ONeKTPOMArHUTHBIN aHATN3 3 3 10
Bceero 17 17

4.5. KypcoBoe npoekTupoBaHue/ BBHIIOJIHEHUE KYPCOBOW PabOTHI

[ens KypcoBo#t pabOTHI: MOTyUYEHNE MPAKTHYECKUX HABBIKOB, CBSI3AHHBIX C pPa3pabOTKOM
AIIEMEHTOB U Y3JI0B 3JIEKTPOMEXaHWYECKON CHCTEMBI, OCHOBAaHHON Ha MPOpabOTKE BCE ITAIoB
MIPOEKTUPOBAHUS OT Pa3pabOTKU TPEXMEPHOU MOJENU A0 CO3/1aHus IUPPOBOro JBOMHMKA 11eXa
10 U3TOTOBJIEHUIO U3JENIHNS.

YacoB npakTHUecKoi moAroToBku: 10

ITpumepHbIe TEMBI 331aHUI Ha KypCOBYIO paboTy mpuseneHs! B pazaene 10 PITI.

4.6. CamocrodTenbHas paboTa 00y4aromuxcs
Buapl camocTosiTenbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmmia 7 — Bugbsl caMOCTOSITEIBHOM PAaOOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrostensHON paboThI

qac qac
1 2 3
M3yuenune TeopeTHYECKOro Marepuana 37 37

qucuurnHbl (TO)

KypcoBoe npoektuposanue (KII, KP) 10 10

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimosnnaenue pedeparta (P)

[ToaroroBka K TeKyIiemMy KOHTPOJIIO

ycneBaemoctu (TKY) 10 10
Jomamnee 3amganue (/13)
KonTponbubie pabotel 3a0uHNKOB (KP3)
IToaroroBka K mMpoOMeEXyTOYHOU
arrectanuu (I1A)
Bcero: o/ o/

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUTHHE (MOTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y11a101111/1X051 YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YYCOHBIX M3JaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJICKTPOHHBIX YUEOHBIX M3TaHUH

Kommaectso
IK3EMITISIPOB B
U gll_ﬂg) p/e c bubnuorpaduueckas ccpiika OUOITHOTEKE
P (KpOMe ITeKTPOHHBIX
9K3EMIULIPOB)

[Mudposoe npoexTupopanue | 20
NEKTPOMEXAHUYECKUX  CHCTEM:

yueOHO-MeTorueckoe  mocobue/
B.B. Bynaros,— Cn6.: 'YAII, 2023

—60 c.
[Ipoxopos A, Konnk  JL
Hudposas TpaHcpopmarus.

AHanu3, TpeHAbl, MUPOBON OIIBIT.
W3nanue BTOpOE, HCIPABICHHOE U

momoiiHeHHOe. — M.: OO0
«KomHsioc I'pym», 2019 — 368
CTp., WL

IIpoxopoB A., Jleicaue M.
Hayunsiii  penmakrop mpodeccop
BoposkoB A. Lludpooii 1BoiHUK.
AmnHanu3z, TpeHIbl, MUPOBOM OIIBIT.

Wznanue mepBoe, UCTIPABICHHOE H
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nononHeHHoe. — M.: 00O
«Anpsaucllpun», 2020. — 401 ctp.,
WL

Kypc oOmel ¢usuku:  yued.
nmocobue: B 5 1./ U. B. CaBenbes.
N3zn. 5-e, UcCIp. T. 2:
DNEeKTPUYECTBO U MarHeTU3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Merox
KOHEYHBIX 3JIEMEHTOB IE:
MOJEIUPOBAaHUSA  YCTPOMCTB U
cucreM : yuebHoe nocobue / 1O. B.
KnynnukoBa. — PoctoB-Ha-/loHy :
I0O®Y, 2019. — 85 c.

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

HccnenoBanue 3ieKTpOMarHuTHBIX
XapaKTEPUCTUK Tpéxha3HbIX
ACHHXPOHHBIX  JIBUTaTeled B
cucteme  aHaimm3za  RMxprt®:
METOAUYCCKUC YKa3zaHusa K
7a00paTOPHBIM W MPAKTHYECKUM
paboram/ Cocr.: I'.1. IIpokodses,
M.B Ilemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
MIPOCKTHPOBAHHE
ANEKTPOTEXHUYCCKUX  YCTPONCTB:
METOJI. yKa3aHus K jab. pabotam u
MPaKTUYECKUM 3amaHusim/ cocT. I
W. TIpokodres, P.B.11lyoun

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

ABTOMaTH3UPOBAHHBIH aHalnu3
HaMnpsiKeHHO-1e(hOPMUPOBAHHOTO

COCTOSTHUSI KOHCTPYKIIUN U
MIPOLIECCOB TeII000MeHa:
Metoanueckue yKa3aHUs K
a0OpaTOPHBIM M TPAKTUYECKUM

sanstusM/ coct. I'. U. TIpokodnes.
2016

K88

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

DNEeKTPOHHBIN pecypc

ABTOMaTu3anus pacuera Hu
npoektupoBanuss podoroB u PTC:
npaktukym/ B.B. bynaros, C.C.
Tumodeer — Cn6.: I'YAIL 2019 —

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

97 c.

ABromarm3amus npoekTuposanus | 20
U MPOM3BOJICTBA: MpakTukym/ B.B.
bynaros, C..B. Conénsii, C.A.
Cepukos, A.A. Kynpunnkuii, A.B.
Pricun— Cn6.: I'VAII, 2020 — 95 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAalIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU cetu «MHTepHeT»
URL anpec HaumenoBanue
https://lib.quap.ru Caiit oubamorexu I'YAIIL
https://cals.ru [TpukiaaHas JTOTHCTHKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepeuenp MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIO IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[lepedeHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHpr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmite 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOIMMOCTH)
MynbTuMeanitHAs JTEKIUOHHAS Ay AUTOPUS 21-18/21-21

KomnbsrorepHslii kinace 31-04
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOMN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOW aTTECTAllUU
00yyJaronuxcs no JUCIUILIMHE TPUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K 9K3aMEHY;
TecTsl.
Beinonuenune kypcoBoii paboThl DKcnepTHas OLIEHKAa Ha OCHOBE TpeOOBAHUH K
COJICPKAHUIO KYpCOBOM paboThI o
JUCLUILINHE.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI OOYYalOMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas npuBeeHa B Tadumie 14. B TeueHne cemecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHia
UCTIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuua 14 —Kputepuu olleHKH YPOBHsI CHOPMHPOBAHHOCTH KOMITCTCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEILHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIO0KEHUS C MPAKTUYECKOU
JIeATETbHOCTBIO HAIIPABJICHNUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TIOHSITHIA.

COTIIMYHO»
GavTCHO»

— oOyuyaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TPaMOTHO H
[0 CyIIeCTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

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

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BIIaJICET CHCTEMOM CIIEIIHATU3UPOBAHHEIX IIOHSATUH.

«XOpOoLIO»
GavTCHO»

— o0Oyyaroluiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIara€T €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUS B IPAKTHUYECKOM IPUMEHEHHH 3HaHUI
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyIHsAeTCA B (POPMYITUPOBAHUN BHIBOJOB M 0000IICHUIA;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
MaTepuana,

— IOMyCKaeT  CYIICCTBCHHBbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITBIBACT TPYJAHOCTH B PAKTHYSCKOM IMPUMEHCHHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHUS;

— He (hOPMYJIUPYET BBIBOJOB M 00OOIICHHMIA.

«HEYOBJIETBOPUTEIIHLHO
«HE 3aUTEHO»
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10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bompocs (3amaun) asist 9K3aMeHa mpeicTaBiIeHbl B Tabauie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa Ko
UHIMKaTopa
1. Posnb 1 MECTO KOMITBIOTEPHBIX TEXHOJIOTUI UCCIICIOBAHUS U OIIK-2./11.3,
POCKTHUPOBAHHUS B )KU3HEHHOM ITHKJIC U3ACIHH
2. ITousatue u cocras CAIIP OIIK-2./1.3,
NK-2.J1.3
3. Crpykrypa CAD-cucrtem OIIK-2./1.3
4, Kareropuu u «nmupamuga» CAIIP, oOMeH pe3ynbratamMu padoThl OIIK-2./1.3
CATIP pa3znuuHbIX KATErOpUil U IPOU3BOIUTENIEH
5. «OTtkppITBIE» U «3aKpbITHIe)» CAIIP OIIK-2.11.3,
NK-2.J1.3
6. XapakTepUCTUKU IIPOCTPAHCTBA, B KOTOPOM CO31AK0TCS OIIK-2.11.3
reoMmerpuueckue mojenu CAD-cucrem
7. WuTepdeiicel u paboune cpenpl noacucrem CAIIP OIIK-2.1.3
8. ['eomeTpuyeckoe mpoCcTpaHCTBO, CUCTEMbBI KOOPAUHAT U €IMHULIBI OIIK-2./1.3
n3mepenus B noacucremax CAIIP
9. IIpoekTupoBaHuE «CBEPXY BHU3» U «CHU3Y-BBEPX»: CXOJCTBO U OIIK-2./1.3
pasinuue
10. Buner uzgemuii mo I'OCT OIIK-2.11.3,
11. KoHncTpyktusHsble 2nemMeHTl CAD-cuctem OIIK-2./1.3
12. KapkacHasi reomeTpuyeckasi MoJielb, TOCTOMHCTBA U HEJOCTAaTKU OIIK-2./1.3
13. IToBepxHOCTHAsA reOMETpUYECKast MOJENb, JOCTOMHCTBA U OIIK-2./1.3
HEJOCTaTKU
14. TBepaoTenbHas (00beMHasH) reoMeTpuyeckas MoJienb, foctouHcrsa | OITK-2./1.3
Y HEJIOCTaTKH
15. [Tapamerpuzanus B CAD-cuctemax OIIK-2./1.3
16. 3agauu ¥ CpeaCcTBa pelakTupoBaHus aetajiei u coopok B CAD- OIIK-2./1.3
cUcTemMax
17. KonnyectBenHast u kauectBeHHas Bepudukauus B CAD-cuctemax | OIIK-2.J1.3
18. ABTOMAaTH3a1Us CO3/1aHUSI KOHCTPYKTOPCKHUX JTOKYMEHTOB: OIlK-2./1.3
YepTEkH U criennuKaluu
19. Tunsl aHaM3a HaMPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUS U UX OIIK-2./1.3,
XapaKTEPUCTHKHU
20. HanpspxkenHno-nedhopMUpoBaHHOE COCTOSIHUE JieTallel 1 cOOpOK OIlK-2./1.3
(CXO0JICTBO M pa3ianyue)
21. Tunel Mozienei, HCOJIb3yEMbIE B CUCTEMAX KOHEYHO-31eMeHTHoro | OIIK-2./1.3
anammza: CAD-monens u uaeanuszupoannas (ICAD) monensb.
22. Tunsl Mozieneit, ucrosib3yemMble B cucTeMax KoHeuHo-3semenTHoro | OTIK-2./1.3
aHaJIM3a: IMCKPETHAsi MOJIEIb.
23. Tunel MoJienell, UCIOJIb3yeMbIE B CUCTEMAX KOHEeUHO-31emeHTHoro | OIIK-2./1.3,
aHaJIM3a: pacueTHas MOJEb.
24. CX0MMOCTB IpoIecca pacyera v €ro poiib B BepupuKauu OIIK-2./1.3
pe3yJbTara
25. CeroyHast CXOAMMOCTb IPOIIEcca U €€ poiib B BepUPUKAIIIH OIIK-2./1.3
pe3yibTara
26. «Macrepa» IpOEKTUPOBAHUS U UX POJIb B MPOIECCAX OIIK-2./1.3

POEKTUPOBAHHUS
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217. «KanbKyJIsTOphI» U UX POJib B POLIECCAX MPOEKTUPOBAHUS OIIK-2./1.3

28. TumnoBbie CXeMbl BEHTUJISIIIAN JICKTPOTEXHUYECKUX MIKA(OB. OIIK-2./1.3

29. JlocToMHCTBa ¥ HEAOCTATKU BO3YLIHOTO U KHUJIKOCTHOTO OIIK-2./1.3
OXJIaXIEHUS TEIUIOBBIICIIAIONINX KOMIIOHEHTOB
IEKTPOTEXHUYECKHUX YCTPOMCTB

30. ['pannyHbIe M HAYaIbHBIE YCIOBUS B MOJIEJIAX MPOLIECCOB OIIK-2.]1.3,
TEIIoNEepeIaun

31. Brenramit 00beM U €0 posib B MOJICIISAX TEIUIONEepEaavn U OIIK-2./1.3
JIEKTPOMArHUTHOTO aHAJIN3a

32. IlenHple 1 mOJIEBBIC MOACIN aHAIN3A OIIK-2.J1.3

33. VY coBHUS UCIIONIB30BaHUA METOJa MAarHUTOCTATUUECKOTO aHAIN3a OIIK-2.]1.3

34. VYcnoBus UCIIONB30BaHUS METOAA TAPMOHUYECKOTO MarHUTHOTO OIIK-2./1.3
aHajuu3a

35. VYcnoBus UCIIONIB30BAHKS METO/1a aHAJIM3a MepeXoAHbIX MarHuTHbIX | OIIK-2./1.3
IPOLIECCOB

36. YcnoBust HeOOXOAMMOCTH IPUMEHEHUSI MHOTOMCITUTUIMHAPHOTO OIIK-2./1.3
aHaJIM3a MpoLECCOB

37. BrnusiHrEe KOHCTPYKIIMU HA PabOTy CXEMBI, «ITapa3uTHHIC» OIIK-2./1.3
napameTpsl

38. Cpena uHTerpanus HemHbIX 1 MoJjeBbix Mozaenei (Simplorer) OIIK-2./1.3,

MK-2.1.3
Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ne n/nt Ilepeuens BonpocoB (3agau) uist 3auera / audd. 3agera Koz
UHIMKaTopa
Y4eOHbIM NJITAHOM HE MPEAYCMOTPEHO
[lepeuens TeM [ BBINOJIHEHUS KypPCOBOI paOOThI peacTaBieHbl B Tadbnuue 17.
Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUSI KYPCOBOM paboThI
Ne n/mn [TprMepHBIii TepeueHb TeM JUIsl BHIIIOJIHEHUSI KYPCOBOM pabOThI

HcxoaHbIMM ~ TaHHBIMH KprOBOﬁ pa6OTLI SABIIACTCA

ANEKTpOMEXaHUYEeCKOW cucTemsl (puc. 1)

yeprex  y3ia
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Puc. 1 IIpumep BapuaHnTa 1o KypcoBoit pabote

[IpoekTHO-HMCCNEAOBATENbCKAS YACTh KYypCOBOM pabOTBI COCTOMT W3 ISATH

rJ1aB:
o Pazpabotka 3d monenu m3nenust B CAD-cucreme.
. [TpoBenenue uccnenoBanus moaenu Ha 6aze CAE-momysi.
° Bri6op TexHOMOTHYECKOTr0 O0OpYIOBaHUS MJsi CEPUUHOTO

M3TOTOBJICHUS U3IETIH.
. Pa3pabotka ynpasisromneil mporpammsl 11t craHkos ¢ UITY.

° Pazpabotka 1mdpoBoro ABOHHMKA MPOU3BOJICTBEHHOTO
ydyacTKa 10 U3rOTOBJICHHIO U3JIeNuii B mporpaMMHoii cpene Tecnomatix Plant
Simulation uiu AnyLogic.

Ilpumeyanue. TlogpoOHO 0 coJepKaHUUM U BCEX OJTalax KypcoBOTO
MIPOEKTUPOBAHMSI HAMMCAHO B yuyeOHO-MeToanueckoM rnocobuu bymnaros B.B.
«IudpoBoe MNPOEKTUPOBAHUE DIIICKTPOMEXAHWUYECKUX CHCTeM» (cM. II.1
Ta0IUIEI §).

BOHpOCBI JJIs HpOBeILCHI/IH HpOMe)KYTO‘-IHOI\/'I arrecragunm B BHIC TCCTI/IPOBaHI/ISI
MpeACTaBICHBI B Tabmwmie 18.

Ta6muia 18 — [IpumepHsIii TepedeHs BOPOCOB TSl TECTOB
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Kon

Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
1. Pacnonokure B mpaBUIIBHOM MOCIIEIOBATEIBHOCTH ATanbl sku3HeHHoro | OIIK-2./1.3
LUKJIA U3/ENINs
1. TlpoektupoBaHue
2. Mapketunr
3. TloaroroBka mpou3BOACTBA
4. CuabxeHue
5. Kontpois
6. IIpousBoacTBO
7. DKcrutyatanus
8. VYrummzanus
9. PeMoOHT u o0cyKMBaHUE
2. | YcraHoBUTE TPaBWIBHYIO TOCIENOBaTeNbHOCTh  AevictBuii  npwm | [IK-2./1.3
MIPOBeJICHUH HHKeHepHoro aHanu3a B CAE-cucteme
1. Omnpenenenrie MpUKIaIbIBAEMON CHIIBI
2. TloctpoeHue CeTKM KOHEUHBIX AJIEMEHTOB
3. BwIOop mMaTepuana u3aenus
4. OrmpeneneHue BU1a KperieHUs
3. |Ha pUCYHKE MpeJcTaBlIeHa nuarpamma | [TK-2.J1.3
1. IDEFO
2. IDEF1
3. IDEF3
4. IDEF5
4. | Kakas cTparerus mpoeKTUPOBaHUsI ITPeJICTaBlIeHa HA pUCYHKE? OIIK-2./1.3
» g'f‘ » |, 31::‘ _l
Ti 31‘;11 N ger N a?n R Bii}:t“ 3?“ _Pisyﬂb'l'a'l'
5 F 3
| 3ran R |l Sran
¥ 2B > 5
a) TMHEWHAst
0) MHUKINYecKas
B) pa3BEeTBIEHHAS
') CITy4aiHOTO MOKUCKa.
5. | CnoxHasl cucTemMa He XapaKTepu3yeTcs OIIK-2./1.3

a) NEPapXUYHOCTHIO

0) LeneHanpaBIeHHOCTHIO
B) TMHAMUYHOCTBIO

T') HaJIGKHOCTBIO.
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6. | K pynkuusm PDM-cucrem otHOCUTCS K-2.11.3
a) yIpaBJICHUE 3aracaMy IMPOU3BOICTBA

0) ympaBieH#e MpoieccaMu U MOTOKaMH padboT

B) yIpaBlicHHE XPAaHCHUEM JAHHBIX U JIOKYMCHTAMHU

r) hopmupoBanue KJI

7. YcTaHOBUTE COOTBETCTBUE MEXAY TOJHKHOCTBIO M TUIIOM OIIK-2./1.3
JIOKYMEHTAIUU

1. MmxeHep-KOHCTPYKTOP a) TV

2. UmxeHep- TEXHOJIOT 0) IIOH

3. HMmxenep 1o HaJIeKHOCTU B) [IpuHIMnuanpHas cxema
4. TexHUYeCKUU NMUCATEITb r) MaprpyTtHas kapta

8. | YcranoBure coorBercTBUE Mexkay kiaccoM CAIIP u nporpammoit K-2.11.3
1. Jlerkuit a) Solidworks
2. Cpennuit 0) CATIA

3. Tsxenplid B) AutoCAD

9. | Hatite monsatue «Komauael» Ha s3bike G-KOJI [K-2.J1.3

10. | JlaiiTe moHATHE BapHAllMOHHOW MapaMeTpHU3aluU OIIK-2.11.3

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00ydYeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He nmpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENAIONIMEe  MPOLEAYypbl  OICHHWBAaHUS
MHAMKATOPOB, XapaKTepU3YIOIMX dTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKATCi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyONIMX MOPAJOK U MPOLELYPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTaluy 00y4aronuxcs
I'VAIL

11. Meroauveckre yKa3aHus A 00YUYaIOMIUXCS IO OCBOCHUTO JUCITUTITHHBI

11.1. Metoauueckue yka3zaHus s OOyYarOIIMXCS 10 OCBOGHHMIO JIEKIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M SCHOE H3JIoKeHHe ydyeOHoro marepuana. Ha3HaueHHe COBpPEMEHHOHM JIEKIIMU B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHHUHU
(GyHIaMEeHTaJIbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO IO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JeKIusl BBINOIHSIET METOIO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMHU. JIeKIusl pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOH o0yacTh 3HaHus, €€ mpoOsieMbl, JaeT IeJbHOE NPEACTaBICHUE O AUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yUYaroMMUCS JIEKIIMOHHOTO MaTepuaa;
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— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOU K KaX/10M KOHKPETHOU TEME;

— MOJy4EHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPETNO/IaBaTEelIeM;

— pa3BuTHE TOPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIOOBH K TpEAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJICHHUS.

— MOsBJIEHUE HEOOXOJMMOro HHTEpeca, He00OX0AUMOTO Ul CaMOCTOATEILHOW paboThI;

— TIOJy4Y€HUE 3HAHUUA O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTHS HA ONMDKANIINE TO/IbI,

— Hay4duThCSl METOJUYECKH 0OpadarbiBaTh MaTepuasl (BBIACIATH TJABHBIE MBICTH H
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh KX B  Pa3jIMYHBIX
bopmyarpoBKax);

— TOJy4YeHHUE TOYHOI'O IOHMMAaHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATHCA JEMOHCTpalUeld CIIAWI0B W
UCIOJIb30BAaHUEM DPA3/aTOYHOrO MaTepuaya IpH IPOBEIAEHUM KOPOTKHX TUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIbHBIX TEMATHK 10 JUCLHUIIIMHE.

11.2. Meroauueckue yKa3aHus sl OOYYarOIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BeImonHEHHs 1a0OpaTOpHBIX paboT OOydYarOMmMKCS MOJKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKON M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHOW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenue n1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BeinonHenue 51a00paTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOM 4YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpenenseMoil ydueOHbIM IIJIaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHre CIEAYIOIMNX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IPOLIECCOB, SBJIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTaln3alls TEOPETUYECKUX 3HAHWM, MOJyYeHHBIX Ha
JEKLUSX;

— ToJlyueHHe HOBOW MH(OPMAIUH 110 U3y4aeMOM JUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboThl ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajlaHue B TpeOOBaHHUA K IPOBEACHHMIO JIA0OOPATOPHEIX padoT

Crnucok 3aanuii npeacrasieH B m 4.4, Tabnuia 6.

[Tepen mpoBeneHneM J1abOpPaTOPHBIX padOT CTYIEHT 0053aH BHUMATEILHO 03HAKOMHUTHCS
C METOAMYECKUMH MaTepHaIaMH.

Crpykrypa u dhopma oTueTa 0 1abopaTopHOH paboTe
1. TuTynbHBII TUCT.

2. llems paboOTEHL.

3. OCHOBHBIE TEOPETUUECKUE TTOJTOKEHUSI.

4. Tlopsimok BBIMOMHEHHUsST pPabOTHI, ¢ MpeacTaBicHHEeM (opMmys, rpaduyuecKux
3aBHCHUMOCTEH U CKPHHIIIOTOB.

5. BrIBOABL

TpeboBanus K 0opOPMIIEHHUIO OTYETA O JIAOOPATOPHOU paboTe
Odopmierne 1adopaTOpHOI pabOTHI BBITIOJIHIETCS B COOTBETCTBHH C TPEOOBAHUSIMHU OT/ENa
HopMatuBHOU okymenTanuu ['Y ATl npeacrtaBiennsimu Ha caiite ['Y AL
http://quap.ru/guap/standart/titl_main.shtml
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11.3. Meronuyeckue yKazaHus Uil OOYYAIOIIUXCS TIO TMPOXOXKICHUIO KYpPCOBOTO
IPOCKTHPOBAHUS/BBITIOJIHEHUS] KyPCOBOH pabOThI

KypcoBoii nmpoekt/ paboTa mpoBOAUTCA C 1eNIbI0 (OPMUPOBAHUS Y 00YUAIOIIHUXCS OMbITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON ACSITEILHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromemMycs:

— CHCTEMaTU3HpOBaThb U 3aKPENUTh I[IOJIYYCHHbIE TEOPETUYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHUS MO0 Mpo(ecCHOHAIbHBIM YYEOHBIM JUCHUIUIMHAM M MOAYJISM B
COOTBETCTBUU C TPEOOBAHUSIMH K YPOBHIO TIOJITOTOBKH, YCTAHOBJIICHHBIMH IMPOTPAMMOK yueOHOU
TUCIHUIUIMHBI, MPOrpaMMON  TMOATOTOBKM  CHEIHAIKUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBTI (DUKAIIWH;

— TPUMCHUTH TOJIYYCHHBIC 3HAHUS, YMCHHS W TPAKTHUYECKUU OMBIT MPU PEIICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMH BUAAMH MPO(HECCHOHANBHOMN AeSITeNbHOCTU
10 HAIIPABJICHUIO/ CIICIUATBHOCTH/ TIPOTPaAMME;

—  yDJIyOWTh TEOPETUYECCKUE 3HAHUS B COOTBETCTBHH C 33JJaHHOU TEMOIA;

— cdopMUpOBaTE YMEHHS MPUMCHITh TEOPETHYCCKHE 3HAHWS TMPH  PEIICHUU
HECTaHJIapPTHBIX 3a/1a4;

— TpUOOpPECTH OMNBIT AHAIUTUYECKOW, pPACYETHOW, KOHCTPYKTOPCKOH paboThl U
c(hOpMHPOBATH COOTBETCTBYIOIINE YMCHUS;

— chopmupoBath yMeHHs palbOThl CO CHEIUAIBHOM JIMTEPATypOH, CIIPABOYHOM,
HOPMAaTUBHOI U MPaBOBON JOKYMEHTAIMEeH U HHBIMUA WH()OPMALIMOHHBIMUA UCTOYHUKAMU;

— cdopmupoBath yMeHUS (OpPMYIHpPOBATH JIOTHYECKH OOOCHOBAHHBIE BBIBOJIBI,
MPeJIOKEHHUS U PEKOMEHIALIMY TI0 PE3yJIbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTh NPOPECCHOHATBHYIO MMCEbMEHHYIO U YCTHYIO peub 00y4aroIIerocs;

— Ppa3BUTh CHUCTEMHOE MBIIIEHHE, TBOPYECKYI0 WHUIMATUBY, CAMOCTOSITEIBHOCTb,
OpPTaHW30BAaHHOCTh M OTBETCTBEHHOCTH 33 MPHHUMACMEBIC PEIICHHS,

— chopMUPOBaTh HABBIKM IUIAHOMEPHOW pEryJIIpHOW pabOThl Haa peIIeHUEM
MOCTaBIIEHHBIX 3a7au.

CTpyKTypa NosICHATEJbHON 3alIUCKH KyPCOBO# padoThl / MpoeKkTa
THUTyJIBHBIN JIHCT.

IlocTranoBka 3amaqn.

JluteparypHsIiif 0030p.

HccaenoBaTenbckas 4acTh.

OrnucaHue MoMy4YEeHHBIX PE3yIbTaTOB UCCIIEIOBAHUS.
I'padmueckue 3aBucuMocTH (Ipu HEOOXOTUMOCTH).
BriBoabl.

No gk wnE

TpebdoBanus k 0)OPMIICHUIO MOSICHUTEIBbHOM 3aNIMCKH KYPCOBOil padoThI / IPOeKTa

OdopmieHre NoSICHUTETbHON 3alIMCKU KypCOBOM pabOThHI BBIIOJIHAETCS B COOTBETCTBUU
¢ TpeOOBaHUSAMHU OTHAENa HOpMaTUBHOM AokymeHTtanuu ['YAII, mpencraBieHHbBIMH Ha caiiTe
I'VAIL

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

11.4. Metoauueckue yka3aHus JJsi 0Oy4aroLIMXCs 10 MPOXOKIAECHUIO CAMOCTOSITEIbHOM
paboTHI

B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThl, 00YYaIOIIUIiCS BBIMOIHAET paboOTy MO
3aJJaHUI0 ¥ TIPH METOJMYECKOM PYKOBOJICTBE IpEIoJaBaTelisi, HO 0e3 ero HEeNOCPEeACTBEHHOTO
Y4YacTHA.
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B mporiecce BBITTOTHEHUS CaMOCTOSATEIBLHOM paboOTHI, y oOydaromerocs (popMupyercs
nenecooOpasHoe mIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOPETACMBIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBCHL YCIEBACMOCTU B IICPUOJ OGy‘-ICHI/I}I, IIOMOTacT IMOJYYHUTb HABBIKK I[MOBBIIICHUA
poeCCHOHATBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaroIuXCsi, BISIFOTCS:

—  y4eOHO-METOJIMYECKUI MaTepHall 1o TUCIUILTHHE.

11.5. Mertoauueckue yka3aHusl JUIsl OOyYaroIIMXCS IO IPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpuUBaeT KOHTPOJb KadecTBAa 3HAHUHI
00yyaroIuxcs, OCyLECTBISEMOIO B TEYEHUE CEMEeCTpa C LIeJIbI0 OLEHUBAHUS XO0Jla OCBOEHUS
JUCIUIINHBL.

Texymuil KOHTPOJIb yCIIEBAEMOCTH MPOBOJAUTCS HA IPAKTUYECKHUX 3aHATUAX B YCTHOM
dopmare.

Pe3ynbraThl TEKyIIEro KOHTPOJS COOOINAIOTCS CTyJEHTaM HEMOCPEJCTBEHHO Ha
CIIEIYIOIIEM 3aHATHH.

Pe3ynbpTaThl TEKyLIEro KOHTPOJIS YCIIEBAEMOCTH YUWUTBHIBAIOTCS MpU MPOBEACHUU
IIPOMEXYTOYHON aTrTecrauuu. [Ipy HENpOXOXKIEHWU TEKyLIEro KOHTPOJIA CTyACHTY CTaBUTCS
OLICHKA «HEYJI0BJIETBOPUTEILHOY.

11.6. MeToauyveckue yKazaHUs I OOyYaIONIUXCS MO MPOXOKICHHUIO IMPOMEKYTOTHON
aTTecTaluu.

[IpomexxyTounast arrectanusi TMPOBOAUTCA TIO PE3yJbTaTaM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH.

[IpomexxyTounast ~ aTTecTalusi  OOy4alOIIUXCS  MPEAYyCMAaTPUBAET  OLICHMBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHHWM, TOJYYCHHBIX OOYydYaloImMMCS B TIpoIecce
M3Yy4YeHUs BCEHl AMCIUIUIMHBI UM €€ YacCTH, HAaBBIKOB CAMOCTOSITEILHOW padOThI, CIIOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUs NMPAKTHUYECKUX 3a]ad. OJK3aMEH, KakK MIpaBuiO, MPOBOAMUTCS B
Nepuoj, SK3aMEHAIlMOHHOM CEeCCHM W 3aBepIlaeTcsi aTTeCTAallMOHHOM OLEHKOH «OTIUYHO»,
«XOPOLLIOY, «YJIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIHHOY.

Cucrema OIEHOK TIPH TMPOBEJACHUU MPOMEKYTOUHOM aTTECTAllMHM OCYIIECTBISIETCS B
COOTBETCTBUU ¢ TpeboBanusMu [lonoxkenuit «O TeKylmeM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOH artectanuu cryfeHToB [ YAIIL, oOydaromuxcs mo mporpamMmMaM BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y Aly.
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Jluct BHeceHUs U3MEHEHUH B pabouyIo IpOrpaMMy TUCHUILIMHbI

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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