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AHHOTaNINA

Huctummuaa «L{udpoBoe mpoekTUpoBaHHE» BXOAUT B 00pa3oBaTEIbHYIO MPOTPaAMMY
BBICIIETO 00pa3oBaHUsi — MPOrpaMMy MarucTpaTtypbl IO HalpaBiICHUIO MOJITOTOBKHU/
cnenquanbHocT  13.04.02  «OnekTposHEpreTMka U AIEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«MeHeKMEHT B JIeKTpodHepreTukey. Jluciumimna peanusyercs kaheapoit «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-2 «CrnocoOeH TpUMEHSATh COBPEMEHHBIE METOAbl HCCIICIOBAaHMS, OICHUBATh H
MPEJICTABIISITh PE3YJIBTATHI BHITOJIHEHHOW paObOThDY

[IK-2 «cnocobeHn pa3pabaTbiBaTh M OOOCHOBBIBATH MPOEKTHBIE pELICHHS B 00JacTu
po(heCcCHOHATLHOM IS TEIIEHOCTI

CopepxaHue TUCIHUIUIMHBI OXBAaTbIBAET KPYI BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
ANEKTPOTEXHUYECKUX YCTPOWCTB € HCHOJb30BaHHEM 3D-TEeXHOJOTHM T'€OMETPUUYECKOTO
MOJICJTUPOBAHUS U aHAJIH3A.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUN
yueOHOro mpoiiecca: JIeKIUH, 1a0opaTopHble paboThl, CaMOCTOsITENIbHAA paboTa oOyyarolerocs,
KYPCOBOE IMPOSKTUPOBAHUE.

[IporpaMMoii NUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpME DK3aMEHA.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUIA.



1. TlepedeHb MIIAHUPYEMBIX PE3yJIbTATOB O0YUCHUS 11O JUCIUTUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
lenp OUCHUIUIMHBI TOATOTOBUTH MAruCTpaHTa K IPOCKTHONH W HCCIEAOBATEIIbCKOM
po(heCcCHOHANLHOM JIEATEIHPHOCTH B 00JIACTH Pa3pabOTKU AIEKTPOTEXHUYECKUX YCTPOKMCTB C
UCIONIb30BaHueM 3D-TEeXHOJOTHH TEOMETPUUYECKOTO MOJICITMPOBAHHUS.

1.2. JlucumruivHa BXOAUT B COCTAaB 00SI3aTENbHON 4acTH 00pa30BaTENILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MUCHMIUIMHBI OOyYaroIIuiics JOJDKEH 00JagaTh CIeXylolnnMU
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMHA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u Kon v HanMeHoBaHMe HHIMKATOpa
HauMEHOBaHHE
KOMIICTCHITHH JIOCTYIKEHUS] KOMITCTCHITUU
KOMITCTCHITHH
OIIK-2 Cnocoben
MIPUMEHSTh OIIK-2./1.3 pemaet mpodeccruoHaIbHbIC
COBpPEMEHHBIE 3a/la4yM, B TOM YHUCJIE B
METO/TBI MEXTUCITUTUTHHAPHOM KOHTEKCTE, C
Ob6menpodeccuonanbHble | HCCIEAOBAHUSA, NPUMEHEHHUEM TEXHOJIOTUN KOMIBIOTEPHON
KOMIICTCHITHH OIICHUBAThH U MOJIICPIKKH TPOSKTUPOBAHHUS, PACUETOB U
MIPEJICTABIISTh WH)XCHEPHOTO aHaJIK3a C UCIIOJIb30BaHUEM
pe3yIbTaThI CHETIHATM3HPOBAHHOTO TIPOTPAMMHOTO
BBITIOJTHEHHOMN obecrnieueHus
paboThI
ITK-2 criocoben
a3pabareiBaTh U
pasp [IK-2./1.3 ncnonb3yeT nporpaMMHbIe
000CHOBBIBATh
[TpodeccrnonanbHbIC MIPOTYKTHI IS pacueTa U MPOCKTHPOBAHUS
MIPOEKTHBIC PEIICHHUS 9
KOMIIETEHITHH 00BEKTOB MpodeCcCHOHATHLHON
B oOnactu
. | mesTenpHOCTH
npoQeCCHOHAIBHON
JIESITEIbHOCTH

2. Mecro nucuumiaussl B ctpykType OI1

HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYEHHUH CIIEIYIOUIUX TUCIUIUINH:

— «HHadopMaTHKa,

— «UHopMaIOHHBIE TEXHOTOTHH,

— «UHxkeHepHas U KOMIbIOTEpHAs rpaduka.

3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSTENIbHOE 3HAYE€HHE, TaK U MOTYT HUCIIOJIb30BATHCS MPHU U3YUYEHUU JPYTUX JTUCHUTUINH:

— «AIIUTHBHBIE TEXHOJIOIUH B 3IEKTPOIHEPIETUKED,

— «lIpou3BoACTBEHHAs NPEAIUIIIOMHAs TPAKTUKA.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB y4eOHOU
paboTHI TT0 TUCIUTUTHHE (M paclpeie]ICHHE STOW TPYJOEMKOCTH IO ceMecTpaMm) MPeICTAaBICHBI B
Taodmmie 2.

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI
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TpynoeMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 17 17
AyoumopHhusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er, K3 K3
mudd. 3ager, sk3amen (3auer, Audd. 3a4, Ik3.) ] )

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHATHH.
Paznensl, TeMBI JUCIUTLTNHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnensl, TEMBI AUCLMIIIMHBI Teragm | 113 (C3))  JIP KII CPC
’ (dac) (dac) (dac) (dac) (dac)
Cemectp 1
Pasnen vl JKu3HEHHBIN UK U CTausl pa3paboTKH ) v
U3IEIUi
Pasnen 2. CAIIP 2 10
Pasnen 3. Mogenuposanue 8 CAD-cucremax 3 9 10
Paznen 4. CAE-anamm3 4 5 10
Pasnen 5.CAM-cucremsl 2 3 10
Pasyien 6. IMuTalMoHHOE MOJIEIMPOBAHUE 4 10
HPOU3BOJICTBEHHBIX MTPOIIECCOB
BrimonHenme KypcoBoit paboThl 17
Hroro B cemectpe: 17 17 17 57
Htoro 17 0 17 17 57

IIpakTHueckass MOATOTOBKA 3aKJIIOYACTCS B HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJarlolMMHUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayule
npodeCcCHOHATIBHOMN J1eSTeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKIHMOHHOI'O MUKJIa

Howmep paznena HasBanue u cogepkaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1 JKu3HEHHBIH IUKIT U CTAAMSI pa3pabOTKH M3CITHIA
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JKu3neHuwlid UK m3genuii. CBsA3b CTaauM pa3pabOTKH C PaHHUMH CTaIUSIMH
MPOSKTUPOBAaHUS W MPOU3BOACTBOM. KOHKYpPEHTOCHOCOOHOCTH W CTaaus
paspabotku. IloTpeOuTenbckne ¥  TMPOM3BOACTBEHHBIC TeXHOJOTHMH. CTmiH
npoektupoBanusi, CALS. Crangapt IDEF. TpagunnoHHbIe U TIEPeIOBBIC MPOIECCHI
paspabotku. lludpoBas paspaborka: nudpoBbie NBOHHMKN u (HaOpUKu OyIyIIero.
HudpoBoe npoekTHpoOBaHHE : TOHATHS 1 TEPMHHEI.

MammHoctpoutensHbie CAIIP

Mammnoctpoutenbabie CAIIP xak HHTErpHUpOBaHHEBIE CpeIbl ITUGPOBOI pa3paboTKH
usgennii, Bunsl u3nennii. CAD\CAE\CAM-cucTeMsl, HX pOJIb M MECTO B pa3paboTKe
m3genmnii. Kareropum mnporpammuoro obecmneuyenuss CAIIP (Tspxenmbie, cpennwme,
nerkue, OTKpHIThIe). Kpymueitmme mnpomsBogutenun [10 CAIIP. JlokymeHTHI,
NPOILIECCOB  MPOEKTHPOBaHHUA. MOAETHHO-OPUECHTUPOBAHHOE  [TPOCKTHPOBAHHE.
PaGouas cpema u wuHrepdeiic momszoBareas CAD\CAE-cucrem. IIpoekTsl.
I'eomeTrpuueckoe MOJICTIPOBaHHE. Maremarndeckoe MIpeJICTaBICHUE
reoMEeTpHUECKUX Mozesel. ['eoMeTpruueckoe MpoCTPaHCTBO U CHCTEMbI KOOPAMHAT.
CBoiicTBa KapKacHBIX, TIOBEPXHOCTHRIX U 00BeMHBIX Mojenel. CriocoObl co3aaHus
reOMEeTpUYeCKUX Mojenei. CHUCTEeMbl KOOPAMHAT M CIIOCOOBI BBOJA KOOpPJIUHAT
Touek. IloHsTusa TCOMCTPUUYCCKUX PEAAKTOPOB: MNPUMUTHUB, 3JICMEHT, KOMIIOHCHT,
TEOMETPHUYECKUN 0OBEKT, TEOMETPHUS B KOHTYP, CIIPABOYHAS U SCKHU3HASI TEOMETPHS,
00BeKT, ieTalib, coopka. CBOMCTBAa FrEOMETPUYECKUX 00BEKTOB.

Monenuposanne B CAD-cuctemax
Ilonsitue neranu. Cpema sckuza u geranu. 3D- texnonorus. 2D u 3D-3cku3bl
(KoHTYpBI), oOpa3ylolMe W HampaBisiiomme. Pabouue TMIIOCKOCTH, OCH, TOYKH.
3aBUCUMOCTH M HPHUBSI3KH B 3CKU3aX, pa3MepHble 3aBUCUMOCTH. CChUIOYHAs U
3CKH3HAas TeoMeTpus B 3cku3ax. KoHCTpyKkTUBHBIE 37eMeHThI. [lapameTpuzanus npu
MOJICTIMPOBaHNH JeTaneld. bubimoTexkn m mapameTpudeckue psabl. ANalTHBHBIC
3NeMeHThl. THUIOBBIE KOHCTPYKTHBHBIE 3JEMEHTHL. PenaktupoBaHue Mopenei
JleTanei.
Wepapxus moHsTH: 3aKa3, usnenue, cOopka, y3en (mojacOopka), KOHCTPYKIIHS,
JIeTallb.
Crpaterun KOHCTPYHPOBAaHHUS «CBEPXY BHH3» M «CHHU3Y-BBEpx». Mepapxuueckas
CTPYKTypa KOMIIOHEHTOB Wu3fenus B Opayszepe. Crnenudukanuu. COOpodHBIE
3aBHCHMOCTH, WX HajoxeHHe u ynaneHue. CozgaHue U3JAENUNA: MAacCHUBBI,
KOMIIOHEHThl. KOHCTpYKTHBHBIE 3JE€MEHTHI [Jii BCTABKM B HU3JEIHUE, CEMEHCTBa
JeTaneil U KOHCTPYKTHBHBIX 3JIEMEHTOB, JJIEMEHTHl ceMeiicTBa. CTaHIapTHBIE U
MOJIb30BATENIbCKHE AECTAIH.
KauecTBeHHBII M KOJMYECTBEHHBIH aHAN3 T€OMETPHUH JleTaneld u cOOpoK. AHamu3
[EJIOCTHOCTH, TEXHOJIIOTUYHOCTH, KOMOMHUPOBAHHBINA aHAIN3 KPUBU3HBL, [ayccoBoit
KPUBU3HBI, CEYCHHI, KOJIMYECTBEHHBI aHanmn3 aAudQepeHIraTbHbIX TapaMeTpoB,
MexaHuueckui aHanu3. M3mepeHus U cpe3bl B Mopenax. Peamucruyeckas
BU3yaJIN3allid TE€OMETPUYECKHX  MOJeNieii:  CKpbITHE  HEBUAWMBIX  JIMHU,
packpaluBaHUe, TOHHUPOBAHHE, CBOMCTBA MaTepHaloB M TeKcTypbl. dusnueckue
XapaKTEPUCTHKHA JeTale ©W  COOpPOK. AHanmu3 W3AeNWiA: TPOBEPKH HA
NPOCTPAHCTBEHHOE TMEPEKPBITHE, HAJIWYME CTENEHH CBOOOJBI. AHumanus
KOMIOHEHTOB. KuHemaTuueckudd W  JAMHAMHYECKHM  aHanmu3. AHaiu3 B
nnterpupoBanHeix CAIIP m B cuctemax aBromaTtm3upoBanHoro anammsa (CAE).
Ilepenauya moneneit u3 CAD B CAE. IlpunosxkeHus 1y NpocMOTpa reéOMETPUUECKUX
MOJEIIEH.
AccolnmaTiBHOCTL depTexed u mojenei. [11aGmoHBI W CTaHAAPTHI HYEPTEXKEH.




Hcnonp3oBaHue NapaMeTpUYECKUX BHJOB 4YepTeXkeW B KaueCcTBE O3CKU30B Ul
cosganua 3D wMopeneil. CTuiam W CTaHAAPTHl YEpPTEXKEH, peNaKTHPOBAHUE.
Ueptexuble pecypcbl. Bunmel Ha ueprexkax, BuABI UepTeXa, pa3pesbl.
[TosicHUTENbHBIE 3MEMEHTHl (JOMOJMHHUTENbHAs HH(OpMalMs K BUAAM): pa3Mephl,
MapKepbl, 0003HaYCHUsI, TEKCT, HOMEP MO3ULHH, crieluduKanus, Tadnuna, CBapHOU
IIOB, NEpeYeHb W3MEHEHUH, CUMBOJbL. OCHOBHBIE CTaHIAPTHl KOHCTPYKTOPCKON
JIOKYMEHTAIHH.

Yausepcansubie popmats! iepenaun 1aHHbpIX B CAIIP. [Ipsmeie maTEepdericht

CAE-ananmu3

MeToa KOHEUHBIX 37eMeHTOB. Bumsl uccnenosanuii B CAE-momyne Solid Works
Simulation u SolidWorks Flow simulation.

Hanpsokenno — nedopmupoBannoe cocrosiuue (HIAC). CpenctBa ananmmza HJC B
CAD u CAE. 3agaun H/IC B anexTpomMexanuke: Aeopmanuyd BaJIOB M KOPITyCOB
anekTpudecknx MamuH. [edhopmanmm mnepenad B snektponpuBone. HIC cOopoxk.
IlonroroBka u pemenue 3agad B CAIIP u CAE. YacTtoTHblii aHanmu3. 3agada
YaCTOTHOT'O aHAN3a AINEKTPOTEXHIUUECKUX KOHCTPYKIUH (DIEKTPUIECKIE MAIHHEI,
MIPUBOJIBI, JJICKTPOTEXHHUECKUE IIKadbl). PemieHue 3amad 4acTOTHOTO aHaJIM3a
3NEeKTPOTeXHUUECKHUX KoHCTpyKIuil B CATIP.

CAM-cucteMsl
ITonsatue G-xoma. OCHOBHBIE U TEXHOJIOrHUECKHE KOMaHabl. CIIoCOOBI 3a1aHus
KpPYTOBOTO TIepeMeINIeHNs. Buipl yripaBieHue 1 KOppeKIus HHCTpyMeHTa. L{ukist u
noarnporpammsel. O630p coBpeMeHHBIX CAM-tiporpamm 1 CAM-moyneit. O0mmmit
MOAXO0/I K CO3/IaHuI0 mporpamm aiis ctankoB ¢ UITY mpu momoru CAM cuctem.

HMuTanoHHOE MOZENMPOBaHNE IIPOU3BOACTBEHHBIX POLIECCOB.
IloHsTe HMUTAIMIOHHOTO MOJEJIMPOBAHUS  TPOU3BOJCTBEHHBIX IPOILIECCOB.
[Mpuanmner w moaxonasl K MopenupoBanuio. LudpoBeie nBoitHukm. lloHsTHE
areHTHOro MojenupoBanus. [Iporpammuas cpema Plant Simulation. TIporpammuas
cpena Anylogic.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
No TpynoeMKocTh, | TPaKTUYECKOM | pa3aena
HaunmenoBanme nabopaTopHbix paboT pyA - | 1P pasit
n/m (uac) MTOATOTOBKH, | JHCLIHII
(gac) JIUHBI




Cemectp 1

1 Pazpabotka moneneit neraneii B8 CAD- 4 4 3
CUCTEME
2 Co6opku B CAD-cucreme 3 3 3
3 Pa3pabotka ueprexa B CAD-cucreme 2 2 3
4 AHanu3 HaNpsHKEHHO-Ae(OPMHUPOBAHHOTO 3 3 4
cocrosiausi B CAE-monyne
5 Ananu3 termnoBbix noneit B CAE-momyse 2 2 4
6 Pazpabotka YII 8 CAM-monyne 3 3 5
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOTHEHUE KYPCOBOW PabOTHI

Llens KypcoBOii pabOTHI: NOTyYEHHE MPAKTHUYECKUX HABBIKOB, CBA3aHHBIX C Pa3pabOTKON
3JIEMEHTOB U Y3JIOB 3JEKTPOMEXAaHUYECKOW CHCTEMBI, OCHOBAaHHOI Ha NPOPabOTKE BCE ITAIOB
IPOEKTUPOBAHUS OT Pa3pabOTKH TPEXMEPHON MOJIEIH A0 CO3JaHMs HU(POBOTro JBOMHMKA IIeXa

110 U3T'OTOBJICHUIO U3CIINA.

YacoB npakTuyeckoit noarotoBku: 10

[IpumepHBbIe TeMBbI 3a/1aHUi HAa KypcOBYIO paboTy npuseaeHsl B pazjene 10 PII/I.

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Bunsr caMocTosiTennbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmua 7 — Bugsl caMoCTOSITENTbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHOl paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuasia
37 37
qucturaHel (TO)
KypcoBoe npoextuposanue (KII, KP) 10 10
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KontpossHble pabotsl 3a04HuKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
artecrauuu (ITA)
Bcero: 57 o7

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YYAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepuallbl JJIsl CaMOCTOSTeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. [lepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb eYaTHBIX U DJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B TabmuIle 8.
Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Hludgp/ ‘ bubnmorpaduyeckas cchlika

Komtuectso
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URL anpec

udposoe IIPOCKTHUPOBAHKE
AIEKTPOMEXaHUYCCKUX CUCTEM:
y4eOHO-METOUUeCKoe  rmocooue/
B.B. bynatos,— Cn6.: 'YAII, 2023
—60c.

IK3EMIUTSIPOB B
Oubmoreke
(KpoMe AIIEeKTPOHHBIX
IK3EMILISIPOB)
50

[IpoxopoB A., Konuk  JIL
Hudposas Tpanchopmanms.
AHanu3, TPeHIIbI, MUPOBOH OIIBIT.
W3nanue BTOpOE, MCIpaBIEHHOE U
nononHeHHoe. —  M.: 00O
«KomHproc I'pym», 2019 — 368
CTp., UL

[IpoxopoB A., Jleicaue M.
Hayunsiii penakrop mpodeccop
bopoBkoB A. I{udpoBoii ABOWHUK.
AHanu3, TPEHJbl, MUPOBOM OIIBIT.
W3nanue nepBoe, HCIpaBiICHHOE U
nononHeHnoe. —  M.: OO0
«AnpsuclIpunr», 2020. — 401 ctp.,
Wil.

Kypc o6meit ¢usuku: yueO.
nocobue: B 5 1./ U. B. Cagsennbes.
N3z, 5-e, UCIIp. T. 2:
DNEeKTPUYECTBO U MarHeTHU3M.
Jlann, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEUHBIX HIIEMEHTOB TSt
MOJICIUPOBAaHUSl  YCTPOMCTB U
cucreM : yuebHoe nocobue / FO. B.
KiynaukoBa. — PoctoB-Ha-/[ony :
I0®Y, 2019. — 85 c.

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

HccnenoBanue 3y1eKTpoOMarHuTHBIX
XapaKTePUCTHK TpéxdazHbIX
ACUHXPOHHBIX  JBUTATele B
cucremMe  aHaimuza  RMxprt®:
METOJUYECKUC YKa3aHus K
a0OpaTOPHBIM M TPAKTUYECKUM
paboram/ Cocr.: I'.1. IIpokodrses,
M.B llemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
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https://lk.etu.ru/deanery#/files/all

MPOCKTUPOBAHUE
AIIEKTPOTEXHUYECKUX  YCTPOMCTB:
METOJ. YKa3aHus K jab. paboram u
NpPaKTHYECKUM 3aganusm/ coct. I.
. IIpoxodres, P.B.111youn

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

ABTOMaTU3UPOBAHHBIN aHaJIN3
HaNPsHKEHHO-€(OPMHPOBAHHOTO

COCTOSIHUSI KOHCTPYKLUH u
MIPOLIECCOB TeriooOMeHa:
MeTtoauueckue yKa3aHus K

7a00paTOPHBIM U MPAKTUYECKUM
sarstusim/ coct. . W. TIpokodnes.
2016

K88

Beenenune B coBpemennnie CAIIP.
Kypc nexkumii / Mamox B.H. -
Mocksa: JIMK IIpecc, 2010.- 192
c.

DIIEKTPOHHBIN pecype

ABTOMaTH3aMs pacuera u | 50
npoekTupoBanus podotoB u PTC:
npaktukym/ B.B. Bbymaros, C.C.
Tumodee — Cn6.: I'YAIL 2019 —
97 c.

50

ABTOmMaTH3anUs MPOEKTUPOBAHUS
Y TPOM3BOJICTBA: MpakTHKym/ B.B.
bynaros, C..B. Conénsii, C.A.
Cepukos, A.A. Kynpunnknii, A.B.
Peicua— Cn6.: I'VAII, 2020 — 95 c.

7. TlepedyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIeKOMMYHUKaIIMOHHOHN cetn «HTepHeT»
URL anpec HanmenoBanune
https://lib.quap.ru Caiit ouonuorexu I'YAII
https://cals.ru [TpuknanHas JTOrHUCTUKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI

8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO AUCHUIINHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHHS
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAILHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKOH 0a3bl

Ne HanmeHoBaHUE COCTaBHOM YacTh Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (npu HEOOXOUMOCTH)
1 MynbTuMeauitHas TEKIUOHHAS ayIUTOPUS 21-18, 21-21
KommnbroTepHsIii Kiacce 31-04

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muna 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHsSI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomMeXyTo4HOM aTTeCTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crrcok BONpPOCOB K dK3aMEHY;
TecTsl.
Beinonnenue kypcoBoit paboThl DKcrnepTHas OLleHKa Ha OCHOBE TpeOOBAaHUH K
COAEP)KAHUIO KypCOBOM paboThI o
JUCLHUILINHE.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI O0OYyJaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas puBeeHa B Tabuuue 14. B TeueHne cemecTpa MOXET MCIIOIb30BaThCA
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuThHAd IKama PAKTCp (bopmmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMMUPASICh HA 3HAHMS OCHOBHOM WM JIONIOJIHUTEIBHOM JINTEpaTyphl,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C HpaKTquCKOfI
JeSITeTbHOCTHIO HAIIPABIICHMUS;

— yMeJI0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAEMBIE UM HJIEH,

«OTIIMYHO»
(GaYTCHO»
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O;[_Gél;j;{l; ?{Z‘;{Teuﬁzﬁm XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOIHO BJIAZICET CHCTEMON CIIEIUANIN3UPOBAHHBIX MTOHITUH.
— o0yyaronuiicst TBepI0 YCBOMJI IPOrpaMMHBINA MaTepuall, IpaMOTHO U
[0 CYIIECTBY M3/araeT €ro, ONUPasCh HA 3HAHUS OCHOBHOM
JUTEPATYpPHL;
«xapomoy — HE JOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; }
— YBA3bIBACT YCBOEHHBIE 3HAHMUA C IPAKTUYECKOM JEATEIBbHOCTHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIEC TTOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BJIaJICET CUCTEMOM CIeLUAIU3UPOBAHHBIX TOHITUH.
— o0yyaromuiicss ycBOMJI TOJIBKO OCHOBHOHM IPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;
— JIOIYCKAeT HECYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHO .
GATTOHOY — MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;
— cnabo apryMeHTUPYeT HayJIHbIE MOJIOKEHHS,
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTMYHO BJIJIe€T CUCTEMON CIeNMAIN3UPOBAHHbIX OHATHH.
— o0yyaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MarepHaa;
— JIOMYCKaeT  CYIIECTBCHHbIE  OIMMMOKM W  HETOYHOCTH NP
«HEYJIOBJIETBOPUTEIHLHO» .
e SATICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITBIBAET TPYIHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,
— He (OpPMYIUPYET BHIBOJAOB U 000OLIECHUIA.
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bomnpocs! 11 5k3aMeHa npescTaBieHs! B Tadnuue 15.
Tabmuna 15 — Bonpocs! 11 sx3ameHa
Kon
Ne n/m [Tepeuens BompocoB (3a1a4) AJsl DK3aMEHa
UHJMKaTopa
1. [Mudposoe npoexktupoBanue. OcHoBHbIE TepMUHBI U oHsTUsA. | OTIK-2. /1.3
2. Crannaptsl B 1n(pOBOM MPOCKTUPOBAHUU. Y POBHU OIIK-2./1.3
CTaHIApPTH3AIHH.

3. Knaccudukanus u3genuii ¢ TOYKH 3peHHs IPOSKTUPOBAHHUS. OIIK-2./1.3
4. CucTeMHBIH OIX0]T B IPOEKTUPOBAHUH CIIOKHBIX OIIK-2./1.3
TEXHUYECKHUX cucTeM. CHCTEeMHBIM aHaJIN3 CI0KHBIX CHCTEM.

S. Buibl IpOEKTHON JOKYMEHTALIUH. OIIK-2./1.3
6. Crunu u ctpareruu npoektupoBanus. Ctaauu OIlK-2./1.3

POEKTUPOBAHMUS.
7. JKW3HEHHBIN IUKIT NPOAYKIUU. DTaIbl )KU3HEHHOTO ITUKJIA. OIIK-2.11.3
WHudopmanroHHas MOJEIb )KU3HEHHOTO ITHKIIA.
8. OTanel JKU3HEHHOTO IIUKJIA U CUCTEMEI UX aBTOMATH3allUH. OIIK-2.J1.3
9. WNudopmanronHas nojaepxka nporecco xu3HeHHoro nukiaa | OIMK-2./1.3
mznenmii. CALS. MJIIT aneKTpoMeXaHUIEeCKHX CHCTEM.
[TpuHIMIIBI OpTaHU3AIHH.
10. Crannmapter CALS. OIIK-2./1.3
11. Juarpamma IDEF(. Iuarpamma DFD. I1K-2.J1.3
12. Juarpamma IDEF3. Inarpamma IDEF1X. I1K-2.J1.3
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13. ITonstune PDM-cucremsl. Jlonvan KBb. T1IK-2.J1.3

14, ERP-cucTembr aBTOMaTH3a1IuN OpPraHU3aI[MOHHO- IK-2./1.3
SKOHOMUYECKOH IIOATOTOBKHU

15. MES-cuctremsl. CtpykTypa u HazHadeHue. [Ipaktuka IK-2.1.3
MIPUMCHCHHSI.

16. ABTOMAaTHU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS MPOCKTaAMU. OIIK-2.J1.3

17. [Monsarue CAIIP. Knaccudukarmus CAIIP. Buast obecrieuenust | OITK-2./1.3
CAIIP.

18. I'eomerpuueckoe MoaenupoBanue. [lonsrue u GyHkuuu. OIIK-2./1.3

19. Tuner 3x mepubIx Moaeneid B CAD-cuctemax. OcHOBHBIE OIIK-2./1.3
dbynkuum, oneparuu u pudepcbl CAD-cuctem cpennero
YPOBHSI.

20. [TapameTpuyeckoe U HEPAPXUUECKOE MOICIIUPOBAHUE. OIIK-2./1.3
BapuanmonHasi 1 reoMeTpuUecKas napaMeTpU3alysl.

21. [IpuHIUIIBI TOCTPOCHUS AeTael AIEKTPUUYECKUX MAIIIUH B IK-2./1.3
SolidWorks.

22. Pa3pabotka ueprexa B CAD-cucreme. [Ipasuna opopmienus | OIIK-2./1.3
KOHCTpYKTOpcKoi nokymenTanuu no ECKJ]

23. Co6opku B SolidWorks. I1K-2./1.3

24. Cranku ¢ UITY. Knaccuduxarmms. CUITY. IToctnporeccop. OIIK-2./1.3

25. CAM-cuctemsl. [TousiTust 1 ocHOBHBIE (D)YHKITHH. OIIK-2.1.3

26. G-kox. OCHOBHBIE U TEXHOIOTHYECKUE KOMAHIBI OIIK-2.J1.3

27. G-koz. CriocoObl 3a/1aHUs] KPYrOBOTO TIepeMenieHust. Bupl OIIK-2./1.3
yIpaBJIeHUE U KOPPEKIIHsI HHCTPYMEHTA.

28. G-kox. LIukJIsl ¥ TOATPOTPaMMBI. OIIK-2./1.3

29. CAE-cucremsl. [Tonsitust u ocHoBHsle ¢pynkiun. [Ipumenenne | OINK-2.J1.3
METO/a KOHEUHBIX 3JIEMEHTOB Il MH)KEHEPHOTO aHaJIN3a.

30. Asromatu3aius pacuera B SolidWorks Simulation. Buer IK-2.J1.3
MCCIICIOBAHMA. AJITOPUTM MPOBEICHHSI HCCIICIOBAHMM.

31. Pacuer TernoBeIx nosei u anekrpoMaruuTHeIx noneit B CAE- | ITIK-2. /1.3
crcTeMax.

32. NMuTanmoHHoe MOJeIMpOBaHKUE MTPOU3BOICTBEHHOTO K-2.71.3
yuactka. [Tpunimns! 1 moaxoasl. Plant Simulation. Anylogic

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera
Kon
Ne i/t [Tepeuens BonpocoB (3a1ayu) mist 3aueta / nudd. 3auera HHKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOIHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

No i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

KYPCOBOi1 pabOThI

HcxonupiMu  JaHHBIMH ~ KYpCOBOM — pabOThI  sIBJISETCS

AJIEKTPOMEXaHUUECKOU cucteMsl (puc. 1)

4epTexK  y3ia
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Puc. 1 [Ipumep BapuaHnTta o KypcoBoit pabote

ITpoekTHO-UCCIEN0BATENbCKAS YaCTh KypCOBOM pabOThI COCTOMT U3 IIECTH

rJ1aB:
. Pazpabotka 3d monenu uzgenust B CAD-cucreme.
. [IpoBenenue uccnenoBanus moaenu Ha 6aze CAE-momysns.
° Brei6op TexHOMOTHYECKOr0 O0OpYIOBaHHS MJsi CEPUUHOTO

MN3TOTOBJICHUSA U3ACTIHUA.

o Pa3pa0boTka TeXHOJIOTHYECKOM MM MapLIPyTHOW KapThl.
. Pazpabotka ynpasinsomeil mporpammsl 11t crankos ¢ UITY.
. PazpaGorka 1mdpoBoro ABOHHMKA MPOM3BOJICTBEHHOTO

y4yacTKa 110 U3rOTOBJICHUIO U3JeNIui B porpaMMHoii cpene Tecnomatix Plant
Simulation uau AnyLogic.

Ilpumeuanue. TlogpoOHO 0 coJep’kKaHUM W BCEX JTamax KypcoOBOTO
MIPOEKTUPOBAHMSI HAMCAHO B ydyeOHO-MeToanueckoM rnocobuu bymaros B.B.
«udppoBoe NPOEKTHPOBAHUE 3IEKTPOMEXAHUYECKUX cucTemM» (cMm. 1.1
TaOIUIEI §).

Bonpocsl s nmpoBeneHus NOPOMEXKYTOYHOM arTecTalMid B BHUJAE TECTUPOBAHMSA
IIpeJICTaBJICHBI B Ta0wmIe 18.
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Ta6mmia 18 — [IpumepHbIil mepedeHb BONPOCOB ISl TECTOB

y Koz
Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1. Pacnonoxure B mpaBUIIbHOM MOCIEN0BATEIBHOCTH 3Tanbl ku3HeHHoro | OIIK-2./1.3
LUKJIA U3ENINs
1. TlpoektupoBaHue
2. MapkeTuHr
3. TloaroroBka mpou3BOACTBA
4. CHabOxeHue
5. Kontpois
6. IIpousBoacTBO
7. DKcrutyaTaius
8. VYrunmmzanus
9. PeMoHT u o0cy)KUBaHHE
2. | YcraHoBUTE TPaBWIBHYIO  TOCIEAOBaTeNbHOCTh  AeiictBuit  npum | [IK-2./1.3
MpOBEACHUHU MH)XeHepHoro aHanu3a B CAE-cucteme
1. Omnpenenennie MpUKIAIbIBAEMON CHITBI
2. TloctpoeHue ceTKH KOHEUHBIX AJIE€MEHTOB
3. BwI0op MaTepuana u3genus
4. OrmpeneneHue BUIa KperieHUs
3. |Ha pHCYHKE NpeJcTaBiIeHa nuarpamma | [TK-2.J1.3
1. IDEFO
2. IDEF1
3. IDEF3
4. IDEF5
4. | Kakas crparerus IpoeKTUPOBaHUS MPECTaBICHA Ha PUCYHKE? OIIK-2./1.3
» 31‘“‘ > | . 323:[ ‘l
Ti 3T1a1'[ L, ggm L, 3;an anrz::n 3,2“[ _PESBMBTﬂT
5 F
35" I e I
a) TMHEWHAst
0) MHUKINYecKas
B) pa3BETBIEHHAS
I') CIIy4alHOIO MTOMCKA.
5. | CnoxHas cucTemMa He XapaKTepHu3yercs OIIK-2.11.3

a) UePapXUIHOCTHIO

0) meneHanpaBIeHHOCTHIO
B) IMHAMHUYHOCTHIO

I') HaJIS)KHOCTHIO.
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6. | K pynkuusm PDM-cucrem oTHOCUTCS K-2.11.3
a) ynpaBJIeHHE 3aracaMy IIPOU3BOJICTBA

0) ynpaBieH#e mpoleccaMy 1 MOTOKaM# padoT

B) YIIpaBlieHHE XPAaHEHUEM JaHHBIX U TOKYMEHTaMHU

r) hopmupoBanue KJI

7. YcTaHOBUTE COOTBETCTBUE MEXKIY JOJLKHOCTHIO U TUTIOM OIIK-2./1.3
JIOKYMEHTAIUU

1. HmxeHep-KOHCTPYKTOP a) TV

2. HWmxenep- TEXHOIOT 0) ITOH

3. MmxeHep no HaEKHOCTH B) [IpuHinunuanpHas cxema
4. TexHUYECKUN NMUCATEITH r) MapuipyTtHas kapta

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

3. Tsoxenpi B) AutoCAD

9. | Hatite monstue «Komauael» Ha si3p1ke G-KO [K-2.J1.3

10. | JlaiiTe moHATHE BapHAIIMOHHOM MapaMeTpU3alluu OIIK-2.11.3

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACNSAIONIMEe  MPOIEAYphl  OIICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M TPOLEAYpPY
NPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoandeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOSHHUIO JUCIUILTAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuaia. HasHaueHWe COBPEMEHHOU JICKIIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JIEKIUS BBITOIHSAET METOI0JOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JISKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MPOOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHNHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJyYeHHE OIMBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTeIIeM,
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— pasBuTHE TOPOPECCHOHATIBHO-ICIOBBIX  KAauyecTB, JIIOOBH K  TpPEAMETYy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIICHUS.

— TOSBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoThI,

— TMOJIyueHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TCXHUKH H O
MIPOTHO3€ UX Pa3BUTHS HA OJIMKAKMIINE TOIBI;

— HAYYUTHCS METOIMYECKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIaBHBIC MBICIH M
MOJIOXKCHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOJy4YeHHE TOYHOTI'O TOHUMAHHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIGKIIMOHHBIA  MaTepuajl MOXKET CONPOBOXKAATHCA JACMOHCTpAlMEH  CIAHIoB |
UCIIOJIb30BAaHUEM pa3JlaTOYHOr0 MaTepuaja IPH IPOBEICHUU KOPOTKHX JHCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHUS OTJCIIbHBIX TEMATHK 0 JTUCIUTUIIMHE.

11.2. Meroauueckue ykazaHusi A OOYYaloIIUXCsS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor.

B xoxe BeIMONHEHHS Ja0OPaTOPHBIX padoT OOydYarOMMKCS [OJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEW U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbBIX padoOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNeIsieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— IoJIyuyeHHe HOBOM MH(OpMAIMK 10 U3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTENBHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3agaHue B TpeOOBaHHUA K IPOBEAEHHIO 1a0OPAaTOPHEBIX padoT

Crnucok 3aganuii ipejicTaBiieH B 1 4.4, Tabnwuia 6.

[lepen mpoBeneHueM 1a00paTOPHBIX PpabOT CTYACHT 005S3aH BHUMATEIHbHO 03HAKOMHTHCS
C METOOANYCCKUMU MaTepI/IaJ'IaMI/I.

Crpykrypa u dopma oTdera 0 1adopaTopHOil padbore
1. TurynpHBIN JUCT.

2. llenb paOoOTHL.
3. OCHOBHBIE TEOPETUUECKUE TTOJTOKEHUSI.
4. Tlopsgok BBHIMOJTHEHHUS padoOThI, € TpeAcTaBieHueM (opmyn, rpapuUecKux

3aBUCUMOCTEN U CKPUHIIOTOB.
5. BrBOAEL

TpeboBanus k 0ohopMIEHUIO OTYETA O J1TAOOpaTOpHOU paboTe

Odopmienne 1abopaTopHOI PaOOTHI BHIIIOIHAETCS B COOTBETCTBHH C TPEOOBAHUSIMH OT/EIA
HopMaTuBHOU AokymeHTauuu I'Y Al npencrasiennsiMu Ha caiite 'Y AIL

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

11.3. Meronuyeckue yKa3zaHUs JUIS OOYYaAOMUXCS TIO0 TPOXOXKICHHIO KYpPCOBOTO
MIPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOM paOOTHI
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KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 00YUAIOLIUXCS OTbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33]1a4 IPO(peCCHOHATBHOMN 1€ TEIbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoJisieT 00yUdaromeMycs:

— CHCTeMaTHU3UpOBaTh W 3aKpENUTh IOJTYYEHHBIE TEOPETUYECKHE 3HAHHUA W
NPaKTUYECKHEe YMEHHUS IO TNPO(PECCHOHANBHBIM YYEOHBIM TUCHMIUIMHAM M MOAYJISM B
COOTBETCTBUM C TPEOOBAHUAMH K YPOBHIO IIOJITOTOBKH, YCTAHOBJIECHHBIMU ITPOrpaMMOil yueOHOI
JUCHUIUIMHBL,  TPOTPaMMOM  MOATOTOBKM  CIIEHUAIMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIH;

— T[PUMEHUTh NOJY4YEHHbIE 3HAHUS, YMEHMsS M INPAKTHUECKUH OIBIT MpPHU pEIIEeHUU
KOMILIEKCHBIX 3371a4, B COOTBETCTBUU C OCHOBHBIMU BHJaMH MPO(PECCUOHATBHON IesITeIbHOCTH
10 HalpaBJICHUIO/ CIIELUATIBHOCTH/ IIPOTPaMME;

—  yriayOuTh TEOpETHYECKHUE 3HAHUS B COOTBETCTBUU C 3aJJaHHOH TeMOM;

— chopMupoBaTb yMEHHUS TNPUMEHATh TEOPETHYECKHE 3HAHMS NpU  pEIICHUH
HECTaHAAPTHBIX 3a7ay;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACUETHOM, KOHCTPYKTOPCKOM paboThl U
c(OpMHPOBATH COOTBETCTBYIOLUE YMEHHUS;

— chopmupoBaTh yMeHHMs pabOThl CO CHEHMAJIbHON JINTEpaTypoil, CIPaBOYHOI,
HOPMATHUBHOW W MPABOBOM TOKyMEHTANWEH 1 NHBIMU HH()OPMAITIOHHBIMU HCTOYHHKAMH;

— chopmupoBaTh yMeHHS (QOPMYIHUPOBATH JIOTUYECKH OOOCHOBAaHHBIC BBIBOJIHI,
NPEUIOKEHHS U PEKOMEHIAINH 10 PEe3yJIbTaTaM BBITIOJTHEHHUS PaOOTHL;

— pa3BuTh NpohecCHOHAIBHYIO0 MUCHbMEHHYIO U YCTHYIO PeUb 00Yy4aroIIerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPYECKYIO HHUIMATHBY, CAMOCTOSTEIHHOCTH,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 3@ IPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryjaspHOM paboTel HaJ pelieHUueM
MIOCTaBJICHHBIX 3a/1a4.

CTpyKTypa NosiICHUTEJbHOH 3allMCKH KYPCOBOii padoThl / mpoeKTa
TUTYNBHBIN JTUCT.

IlocraHoBKa 3a1a4u.

JIutepatypHblit 0030p.

HccnenosaTenbekas 4acTh.

OnucaHue MoJy4eHHbIX PE3YJIbTaTOB UCCIIEI0BAHUS.

I'padnueckue 3aBucuMocTy (Ipu HEOOXOTUMOCTH).

BriBoabI.

No akowhE

TpebdoBanus Kk 0)opMJICHUIO MOSICHUTEIbHOM 3aNIMCKH KYPCOBOii padoThl / IPoeKTa

OdopmiieHre NOSACHUTEIBHOM 3aMUCKU KYPCOBOW pabOTHI BBIMOIHIETCS B COOTBETCTBUU
C TpeOOBaHUSAMHU OTJeNa HOpMaTUBHON nokymeHTauuu ['YAII, mpeacraBieHHbIMH Ha caiTe
I'VAIL

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

11.4. Metoauueckue yKazaHus JUIsl 00Y4arOIIUXCS MO MPOXO0XKAECHUIO CAMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00YJarONTUICs BBITIOIHAET PaboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (¢opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnporiecce BBIMOMHEHHUsSI CaMOCTOSTENbHOW paboThl, y oOydaromerocs: (GopMupyercs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovyero BpeMeHH, KOTOPOe MO3BOJISET UM pa3BUBAaTh YMEHUS
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U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, MOMOTAaeT IOJyYUTh HABBIKA TIOBBIIICHUS
pohecCuoHaNbHOTO YPOBHSL.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
o0y4arouuxcsi, ABIseTcss y4eOHO-METOANYECKUI MaTepHUaIbl IO TUCIUILIUHE.

11.5. Meroauyeckue yKazaHUs Ui OOYYAIOIIMXCS IO MPOXOXKACHHUIO TEKYIIETO
KOHTPOJISI YCTIEBAaeMOCTH.

Tekymuid KOHTPOJb YCIEBACMOCTH MPEAYCMATPUBACT KOHTPOJIb KadyecTBa 3HAHUHN
00yJaromuUXCsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jla OCBOCHUS
JIACIIUILINHEI.

Texymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJMUTCS HA MPAKTHUYECKUX 3aHATHSIX B YCTHOM
dbopmare.

Pe3ynbrarthl TEKyImero KOHTPOJIS COOOMIAIOTCS CTYIACHTaM HEMOCPEICTBEHHO Ha
CIICTYIOIIIEM 3aHITHH.

Pe3ynbTrarthl TEKyIIEro KOHTPOJS YCINEBAEMOCTH YUYUTBHIBAIOTCS TMPU IMPOBEIACHUU
IIPOMEXKYTOUHOM arrectanuu. IIpy HEMpOXOXKIEHUH TEKYIIEro KOHTPOJSA CTYICHTY CTaBHTCS
OIICHKA «HEYJIOBJICTBOPUTEIHLHOY.

11.6. MeTtoauveckue yKazaHUs JJIs OOyYaAIOUMUXCS MO MPOXOKIACHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmIUXCS  MPEAYCMaTpUBaeT  OILICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4eHHs MO aucHumuinHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (opma OLEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAETCS AaTTECTAllMOHHOM OIEHKON «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallUd OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusimu [lomoxkeruit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOydaromuxcss mo mporpamMmmaM BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AI».

[IpomexxyTouHast arrecTanusi OLEHUBACTCS IO pe3yJbTaTaM TEKYIIET0 KOHTPOJIS
ycrmeBaeMOCTH. B ciydae, eciu CTYJEHT MO YBaXHUTEIbHON MPUYMHE HE BBHITIOIHUI TPEOOBAaHUS
TEKYIIEro KOHTPOJS, €My TMPEIOCTaBISETCS BO3MOXKHOCTh CHaTh 3aJ0/DKEHHOCTH IO
nponyuieHHbIM TeMaMm. dopma npoBeieHrs MPOMEXKYTOYHOM aTTeCTallud — MUCbMEHHas!.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

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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