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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 IEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIINX KOMIICTCHITHN |

OIIK-2 «CrnocoOeH TpUMEHSATh COBPEMEHHBIE METOAbl HCCIICIOBAaHMS, OICHUBATh H
MPEACTABISITH PE3YyJIbTAThI BBIMOIHEHHON pabOThI»

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

CopepxaHue TUCIHUIUIMHBI OXBAaTbIBAET KPYI BOIPOCOB, CBSI3aHHBIX C Pa3pabOTKH
ANEKTPOTEXHUYECKUX YCTPOWCTB C€ HCHOJb30BaHHEM 3D-TEeXHOJOTHM T'€OMETPUUYECKOTO
MOJIEJTUPOBAHUS U aHAJIHN3a.

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

[IporpaMMoii IUCHUIUIMHBI TPETyCMOTPEHBbI CIEAYIOUIME BHUABI KOHTPOIS: TEKYIIH
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 O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenopaBaHusi JUCLUTUIMHBI
lenp OUCHUIUIMHBI TOATOTOBUTH MAruCTpaHTa K IPOCKTHONH W HCCIEAOBATEIIbCKOM
po(heCcCHOHANLHOM JIEATEIHPHOCTH B 00JIACTH Pa3pabOTKU AIEKTPOTEXHUYECKUX YCTPOKMCTB C
UCIONIb30BaHueM 3D-TEeXHOJOTUI TEOMETPUUYECKOTO MOJICITMPOBAHUS.

1.2. JlucumruivHa BXOAUT B COCTaB 00sI3aTENIBHON YacTH 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 NTUCHMIUIMHBI OOYYarOIIUiiCs TOJDKEH 00JanaTh CIeIyIONMMU
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMHA U HHANKATOPOB MX JOCTHXKCHHS

Kareropwus (rpyrra) Kon u Kox n HanMeHOBaHUE HHIMKATOPA
HAaMCHOBAHHE
KOMIICTCHITHH JIOCTYIKEHUS] KOMITCTCHITUU
KOMITETCHITHH
OIIK-2 Cnocoben
MIPUMEHSTh OIIK-2./1.3 pemaet mpodeccruoHaIbHbIC
COBPEMCHHBIC 3aJauu, B TOM YHCJIC B
METO/TBI MEXTUCITUTUTHHAPHOM KOHTEKCTE, C
Ob6menpodeccuonanbHble | HCCIEAOBAHUSA, NPUMEHEHUEM TEXHOJIOTUH KOMITbIOTEPHOM
KOMIICTCHITHH OIICHUBAThH U MOJIICPIKKH TPOSKTUPOBAHHUS, PACUETOB U
NPECTABIIATh WH)KEHEPHOTO aHalln3a C UCII0JIh30BaHUEM
pe3yIbTaThI CHETIHATM3HPOBAHHOTO TIPOTPAMMHOTO
BBINTOJIHEHHOH oOecrieyeHus
paboThI
MK-2.J1.1 popmupyet TpeOoBaHUS K
00BEMaM M COCTaBY MCXOIHBIX TAHHBIX JIJIS
pa3pabOTKH MPOEKTHOM JOKYMEHTAIlUU
00BeKTOB MpodhecCuoHaATHHOM
[TK-2 cniocob6en pod
a3pabaTbIBaTh U ACATEILHOCTH
p [TK-2./1.2 BeIOupaet 31eKTpoo0opya0BaHNE
000CHOBBIBATh
[TpodeccuonanpHble U METOJIbl pacyeTa ero napameTpoB
MIPOEKTHBIC PEIICHUS
KOMTICTCHITHH B 0BACTH XapaKTePUCTHK TPU TPOSKTUPOBAHUN
. | 00BEKTOB MpOdeCcCHOHATBHON
npoQeCCHOHAIBHON
eSTENBHOCTH NESATSIIEHOCTH
IIK-2.J1.3 ncrosnp3yeT nporpaMMHbIe
MIPOYKTHI IS pacyeTa U MPOCKTHPOBAHUS
00BEKTOB MpodeCcCHOHATHLHON
JeSTSIIbHOCTH

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «HuadopMaTura,

— «HbOpMaITMOHHBIC TEXHOJIOTHI,

— «MmxeHepHas ¥ KOMOBIOTEpHAs rpaduKa.

3HaHUs, TOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BATHCS IPU U3YUYEHHUH IPYTUX TUCIUTIINH:

— «AIIUTHBHBIC TEXHOJOTHH B DJIEKTPOIHEPTETUKEY,

— «lIpou3BoACTBEHHAS NPEIIUIIIIOMHAS IPAKTUKA.
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3. O0BeM U TpyIOEMKOCTb TUCITUTUIHHBI
JlanHble 00 00mEeM O0BbeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4EOHOMH
paboThI 1O TUCIUILIUHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JIUCIUILITMHbI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp OuCyuUnIUHbLL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 17 17
AyoumopHhusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1ac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er, K3 k3
mudd. 3ager, sk3amed (3auer, Audd. 3au, Ik3.) ] )

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAaM 3aHATHH.
Paznensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Pasnensl, TEMbI JUCLIMITITNHE Texagm | 113 (C3))  JIP KII CPC
’ (dac) (dac) (dac) (dac) (Jac)
Cewmectp 1
Pa3nen Ul JKv3HEHHBIN TUKIT ¥ CTaaus pa3padoTKu 2 7
U3JeInii
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
Pa3zzen 6. IMUTAIIHOHHOE MOJICTUPOBAHKE 4 10
HPOU3BOJICTBEHHBIX MTPOIIECCOB
BeimonHenme KypcoBoii paboThl 17
Hroro B cemectpe: 17 17 17 57
Htoro 17 0 17 17 57

[IpakTiueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolKMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.
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Ta6muma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IUKJIa

Howmep paznena

Ha3Banue u conepxanue pa3esioB U TeM JEKIMOHHBIX 3aHATUN

1

JKu3HEHHBIH UK U CTAAWsI pa3pabOTKH M3CITHIA
Kuznenuwli nukn w3nenwit. CBs3b CTaAWM pa3paObOTKA C PAaHHUMH CTaTUSMU
MPOEKTHPOBAaHUS ¥  TMPOU3BOACTBOM. KOHKYpPEHTOCIIOCOOHOCTP ¥ CTaauA
pazpabotku. IloTpeOuTeNnbckue W TMPOM3BOJACTBEHHBIC TexHOJOrMH. CTHin
npoektupoBanusi, CALS. Crangapt IDEF. TpaaunnoHHbIC U TIepeI0BbIE POIIECCHI
paspabotku. Lnudposas pazpadorka: nudpoBeie NTBOHHUKHN U (HaOpuku OyTyIIero.
udpoBoe NpoeKTUPOBAHKE : TIOHATUS U TEPMHHBI.

MammHoctpoutensHbie CAIIP

Mammaoctpoutenbable  CAIIP  kak  WHTETpHpOBaHHBIE Cpeabl  MH(PPOBOI
paspabotku uznenuit, Buasl uznenuii. CAD\CAE\CAM-cucteMsl, X POJIb U MECTO
B pazpabotke m3aenuii. Kareropun mporpammuoro ooecrieuenuss CAIIP (Tsokensre,
cpemHme, Jerkue, OTKpeIThie). Kpymueitmme mnpomssoautenmu [10 CAIIP.
JIOKyMEHTBI,  MPOIECCOB  MPOCKTHPOBaHHs.  MOJAEIbHO-OPUEHTUPOBAHHOE
npoektupoBanue. Pabouast cpena u unrepdeiic nonpzosarenss CAD\CAE-cucrem.
[IpoexTel. ['eomeTpuueckoe MoAenupoBaHHe. MaTeMaTHUecKOe MpeACTaBICHHE
reoMeTpryYecKux Mojenei. ['eomeTprueckoe MpoCTpaHCTBO U CHCTEMBI KOOP/AWHAT.
CBoiicTBa KapKacHBIX, IIOBEPXHOCTHBIX U 00BeMHBIX Mojened. CrmocoOb! co3aanus
reoMeTpHYeCKuX Mojeiei. CucTeMbl KOOPAMHAT U CIOCOOBI BBOJA KOOPIWHAT
Touek. [IOHATHSA TeOMETPUYECKHX PETaKTOPOB: MPUMHUTHB, JJIEMEHT, KOMITOHEHT,
reOMETpHUYECKHi O0BEKT, TEeOMETpUsi U KOHTYp, CHpaBOYHass M OCKU3Has
reoMeTpHs, 00BEKT, JeTallb, COOpKa. CBOMCTBA TEOMETPUICCKUX 00BEKTOB.

Monenuposanne B CAD-cuctemax
[Honsarue nmeramu. Cpena sckuza u getanu. 3D- texnomorus. 2D u 3D-3ckussl
(xoHTYpHI), OOpasymomue W HampaBigmue. Pabodne MIOCKOCTH, OCH, TOYKH.
3aBUCUIMOCTH W TIPUBS3KH B 3CKH3aX, pa3MepHbIe 3aBUCUMOCTH. CChUIOYHAS |
ACKHM3HAS TeOMeTpHs B 3cku3ax. KoHCTpykTuBHBIE 3neMeHTHI. [lapamerpuzarus
Py MOJENUPOBAaHUM JeTaneld. buOIMMOTeKn © mapamMeTpudecKue  Psiibl.
AJIanITUBHBIE 3JIEMEHTHL. THIOBBIE KOHCTPYKTUBHBIC 3JIEMEHTHI. PemakTupoBanue
MOJIETIel JeTaen.
Wepapxust moHsTHIA: 3aKa3, w3nenue, cOOpka, y3en (moacOopka), KOHCTPYKITUS,
JIeTab.
Crparerun KOHCTPYHPOBaHUSI «CBEPXY BHH3» M «CHU3Y-BBepx». Mepapxuueckas
CTPYKTypa KOMIIOHEHTOB wm3jeiaus B Opaysepe. Cneuudukammu. COOpOUHBIC
3aBUCUMOCTH, WX HalokeHne u yaanenwe. Co3maHue U3IEIN: MAaCCHBBI,
KOMITOHEHTHI. KOHCTPYKTHBHBIE 3JIEMEHTHI IIJIi BCTaBKH B W3JENUe, CeMeHCTBa
JeTalel M KOHCTPYKTHUBHBIX 3JIEMEHTOB, DJIEMEHTHI ceMelcTBa. CTaHAApTHBIE U
TIOJIb30BATENBCKHE JCTAIH.
KauecTBeHHBIN 1 KOMTUYECTBEHHBIN aHAIHN3 T€OMETPUU JieTalell 1 cOOpoK. AHAMN3
IIETTIOCTHOCTH,  TEXHOJOTHYHOCTH, KOMOWHHPOBAHHBIM  aHAIW3  KPWUBU3HBI,
layccoBoli KpUBU3HBI, CEUCHMIA, KOJIMYECTBEHHBIN aHanmu3 IuddepeHnnaibHbIX
rmapaMeTpoB, MEXaHWYECKHMH aHaimm3. V3MepeHHWs ©W Ccpe3bl B MOJCIIX.
Peanuctuyeckas BU3yanu3alus T€OMETPUUECKUX MOJAENEH: CKPBITUE HEBUIUMBIX
JIMHUW, pacKpalluBaHUE, TOHHUPOBAHHE, CBOICTBA MATEPUAIOB U TEKCTYPHL.
dusnyuecKre XapaKTePUCTUKH JETaNeH U COOPOK. AHANM3 M3JESNHA: MPOBEPKU HA
MPOCTPAHCTBEHHOE TMEPEKpPhITHE, HAIWYUE CTEIEeHU CBOOOJIEIL. Anumarnus
KOMIIOHEHTOB. KuHeMaTHyecKMii W OUHAMHYECKHH aHaiM3. AHain3 B




naTerpupoBanHeix CAIIP m B cucremax aBromaTtusupoBanHoro ananmusa (CAE).
Ilepenaua wmogmenest u3 CAD B CAE. IlpwnoxeHus Uit IpocMOTpa
reOMETPUUYECKUX MOJIETIEH.

AcconuaTuBHOCTh uepTeskel u Mogeneil. LlabmoHsl W CTaHAApPTBI YEPTEKEH.
Hcnonp3oBanne mnapamMeTpuuecKux BUAOB YEpTEKEH B KAUECTBE 3CKHU30B JUIS
cozmanuss 3D wmomened. CTWiaM W CTaHmApPTBI dYEpPTEXKEH, pemaKTHPOBAHUE.
Ueprexxnble pecypcbl. Buasl Ha deprexkax, BHABI uUepTexa, pas3pesbl.
[losicHuTenbHbIE 31€MEHTHI (JONOJIHMUTENbHA MHGOpPMaLUsA K BUAAM): pa3Mephl,
MapKepbl, O00O3HAYeHHUs, TEKCT, HOMep MO3WIMH, ClHenuHuKanus, Taouuma,
CBapHOM 1IOB, TMepe4YeHb W3MEHEHUH, CUMBOJBL. (OCHOBHBIE CTaHAAPTHI
KOHCTPYKTOPCKOM JOKYMEHTALHH.

VYuuepcanbubie popmatel nepeaaun gaHHbX B CAIIP. [psmble naTepdeiicst

4 CAE-ananmmu3

Merto/ KOHEUHbIX 3eMeHTOB. Bumbl uccnenosanuii B CAE-monysne Solid Works
Simulation u SolidWorks Flow simulation.

Hampsoxkenno — nedopmupoBannoe cocrosaue (HAC). Cpenctsa anammza H/IC B
CAD u CAE. 3agauun HJIC B 3nekTpoMexaHuke: Aeopmanuy BajloB U KOPITYCOB
anekTpudeckux mammH. Jledopmanun nepenad B anekrponpusoge. HIAC coopok.
ITogroroBka u pewenue 3agau B CAIIP u CAE. YactoTHblil aHanu3. 3agaua
YaCTOTHOTO  aHaIW3a  dJEKTPOTEXHUUYECKMX  KOHCTPYKUHUH  (9JIEKTpHUECKHE
MAaIlUHBI, IPUBOIBI, AIEKTPOTEXHUYECKUE InKagdel). Pemenue 3amad 4acTOTHOTO
aHaJIM3a ANIEKTpoTeXHUYecKnX KoHCTpykimii B CAIIP.

5 CAM-cucrembl

[Honstre G-xoma. OCHOBHBIE M TEXHOJIOTHYECKHE KOMaHAbl. CIIocOObI 3a1aHus
KpyrOBOI'O IIepeMeIleHNs. BUuibl yripaBineHue U KOppeKuus HHCTpYMeHTa. [{ukiibl
u nognporpammbl. O030p coBpemeHHBIX CAM-tiporpamm u CAM-Moymei.
OO0muit moaxo K co3MaHuio mporpamm utst ctaHkoB ¢ UITY nmpu momomu CAM
CHUCTEM.

6 VMuTaIMOHHOE MOJIETHPOBAaHKE ITPOU3BOACTBEHHBIX MPOIIECCOB.
[ToHsITHE MMUTAI[MOHHOTO MOJCIUPOBAHUS TPOM3BOACTBEHHBIX IPOIIECCOB.
[puHIMOBI ¥ TOAXOABI K MojenupoBanuioo. Lludpossie nBoitHuku. I[loHsThe
areHTHOro MojenupoBanus. [Iporpammuas cpema Plant Simulation. TIporpammuas
cpena Anylogic.

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

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 nux Ne
Ne | Tewmsbl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MPaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
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Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M X TPYJOEMKOCTh

N3 Hux Ne
Ne HanmeHnoBaHue 1a00paToOpHBIX padboOT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/T (dac) MOATOTOBKH, | JUCIIMII
(dac) JIMHBI
Cewmecrp 1
1 Pa3paborka moxaeneit neraneit B CAD- 4 4 3
cucTEMe
2 Coopku B CAD-cucreme 3 3 3
3 Pa3zpabotka uepterka B CAD-cucreme 2 2 3
4 AHanu3 HanpsHKEHHO-1€(OPMHUPOBAHHOTO 3 3 4
cocrosians B CAE-monyne
5 Amnanu3 TeroBsix noseit B CAE-monyne 2 2 4
6 Pazpabotka YII B CAM-monyne 3 3 5
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Lens xypcoBoil pabOTHI: MOTyYEHUE MPAKTUUECKUX HABBIKOB, CBSI3AHHBIX C pa3pabOTKOM
3JIEMEHTOB U Y3JIOB JJIEKTPOMEXaHUYECKON CHUCTEMbI, OCHOBAaHHOI Ha MpopaboTKe BCE ITANOB
MPOSKTUPOBAHUS OT Pa3pabOTKU TPEXMEPHOU MOJEIH A0 CO3/IaHus IUPPOBOTO IBOMHUKA IIeXa

10 U3TOTOBIICHUIO U3/ICIIHUS.
YacoB npakTu4eckoit moaroroBku: 10

[IpumepHbIe TeMBbI 3a/1aHUK HA KypCOBYIO paboTy mpuBeaeHsl B paznaene 10 PIT/I.

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner camocTosTenbHON paboTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmua 7 — Bugsl caMoCTOSITENNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHOl paboThl
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
37 37
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP) 10 10
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOIIIO 5 5
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
artecrauuu (ITA)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepuallbl JJIsl CaMOCTOSTENIbHOW paboThl 00y4aromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3TaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3IaHui NIpUBCACH B Ta6JII/II_[e 8.
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Ta6mmia 8— IlepeueHb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3JaHUN

Tudp/
URL agpec

bubnuorpadudeckas ccpuika

KommyectBo
9K3EMILISIPOB B
OudmMoTeKe
(KpoMe AIIEeKTPOHHBIX
IK3EMILUISIPOB)

udposoe IIPOCKTHUPOBAHKE
3IEKTPOMEXaHUYCCKUX CUCTEM:
y4eOHO-METOUUeCKoe  rmocooue/
B.B. bynatos,— Cn6.: 'YAII, 2023
—60c.

50

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

[IpoxopoB A., Jleicaue M.
Hayunsiii penakrop mpodeccop
bopoBkoB A. I{udpoBoii ABOWHHUK.
AHanu3, TPEHJbl, MUPOBOM OIIBIT.
W3nanue nepBoe, HCIpaBICHHOE U
nononHeHnoe. —  M.: 00O
«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 / 1O. B.
KiynaukoBa. — PoctoB-Ha-/[ony :
00V, 2019. — 85 c.

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

HccnenoBanue 3y1eKTpoOMarHUTHBIX
XapaKTepUCTUK TpéxazHbIX
ACUHXPOHHBIX  JIBUTareied B
cucremMe  aHanmuza  RMxprt®:
METOJUYECCKUC YKa3aHus K
a0OpaTOPHBIM M TPAKTUYECKUM
paboram/ Cocr.: I'.1. IIpokodrses,
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https://lk.etu.ru/deanery#/files/all

M.B llemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
IPOEKTUPOBAHUE
AIIEKTPOTEXHUYECKUX  YCTPOMCTB:
METOJ. YKa3aHus K jab. paboram u
NpPaKTHYECKUM 3aganusm/ coct. I.
W. TIIpokodres, P.B.11lyoun

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

ABTOMaTU3MPOBAHHBIN aHaJIN3
HaNPsHKEHHO-€(POPMHPOBAHHOTO

COCTOSIHUS KOHCTPYKLIUH u
IIPOLIECCOB TeI1000MeHa:
Meroauueckue yKa3aHus K

1ab0paToOpHBIM U IPAKTHUYECKUM

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

K88

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

DIEKTPOHHBIN pecype

ABTOMaTHU3aLUA pacuera u |90
npoektupoBanus pobotos u PTC:
npaktukym/ B.B. Bymaros, C.C.
Tumodee — Cn6.: I'YAIL 2019 —
97 c.

50

ABTOMATH3AIUST TIPOCKTUPOBAHUS
U TPOU3BOJICTBA: MpakTukym/ B.B.
bynaros, C..B. Conénsii, C.A.
CepukoB, A.A. Kynpunikwmii, A.B.
Pricun— Cn6.: I'VAII 2020 — 95 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-

TEJICKOMMYHUKAIIMOHHONW CETH
npuBeseH B Tabmuie 9.

«HTEpHETY,

H606XOI[I/IMBIX JIA  OCBOCHUA AUCIHMIIIINHBI

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL agpec Haumenosanmue
https://lib.quap.ru Caiit oubanorexu I'YAII
https://cals.ru [TpuknamHas JOTHCTUKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI

8.1. [lepeyenp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUN
00pa30BaTeNILHOrO MpoIecca MO AUCHUILINHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Tadbuuie 10.
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOrO MpoIiecca Mo AUCLUIUIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 21-18,21-21
KommnbroTepHslii Kimacc 31-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHON aTTECTAI[UH
oOyJaronuxcs Mo AUCUUIUINHE MpUBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Buj npomMeXyTOYHOM aTTecTalyu [lepeueHb OLICHOYHBIX CPENCTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.
Boinonnenue kypcoBoii paboTsl DKcnepTHas OIleHKa Ha OCHOBE TPeOOBaHUM K
COJIEPIKaHUIO KypcOBOI paboThI 1o
JUCIUILINHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas nmpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXET HMCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aiubHas mKana P P (op

— oOyuvaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

MaTepHa;
«OTIINYHO» — YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIFHO M TPAMOTHO €r'0 U3JIaract;
«BaYTEHO» — onMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOM IUTEpaTyphl,

TCCHO IPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTHQCCKOIZ
JACATCIIbHOCTBIO HAIIPABJICHU A,
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OueHka KOMIIETEHIIMH X .
5 UL LKA apakTepucTUKa c(hOpMHUPOBAHHBIX KOMITETEHIIMI
— yMeJio 000CHOBBIBAET U apIryMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JIeJIaeT BBIBOJIBI U 000O0IEHMS;
— CBOOOHO BJIAZICET CHCTEMON CIIEUAIN3UPOBAHHBIX MTOHITUH.
— oOyyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBINA MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOM
JUTEPATYpPHI;
«OpOMION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTE; }
— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAESITeIbHOCTHIO
«BAYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIaJICET CUCTEMOM CIIeIMaIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTYpPHI;
— JIOIYyCKaeT HECYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yZI0BJIETBOPUTEIIHLHOY .
GATTOHOY — UCTBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUU BHIBOJIOB M 0000IIECHUI;
— 9YaCTMYHO BIAJCET CUCTEMON CIIENNAIIM3UPOBAHHBIX TOHATHUH.
— o0yyaroluiics HE YCBOWJ 3HAYUTENIbHOM 4YacTh IPOrpaMMHOrO
MaTepuana;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIILHOY .
«HE 3AUICHOY paccMOTpeHHH IpoOJIeM B KOHKPETHOM HalpaBJICHUH; 5
— UCHBITHIBAET TPYAHOCTH B PAKTUYECKOM IPUMEHEHUU 3HAHUII;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKCHHUS;
— He GOpMYJIHUPYET BEIBOJIOB M 0000IICHUIA.
10.3. TunoBble KOHTPOJIbHBIE 33aHUS WK UHbIE MAaTepUAJIBI.
Bormpocs! muist sx3amMena npecrapieHsl B Tabnauie 15.
Tab6nuia 15 — Borpocs! i1t 9x3aMeHa
Kon
No /it [Tepedyens BompocoB (3a1av) s IK3aMeHa
UHAMKATOpa
1. [Mudposoe npoektrpoBanue. OcHOBHbIE TepMUHBI U noHsTHA. | OITK-2.J1.3
2. Crangaptsl B 1H(pOBOM MIPOEKTUPOBAHUU. Y POBHU OIlK-2./1.3
CTaHJApTH3AIHH.
3. Krnaccudukanus uzienuii ¢ TOYKU 3peHHs IPOSKTUPOBAHUSI. OIIK-2./1.3
4. CuHcTeMHBIN TOAXO0 B IPOEKTUPOBAHNH CIIOKHBIX OIIK-2./1.3;
TeXHHYEeCKHX cucteM. CHCTEMHBIN aHam3 clokHbIX cucteM. | [TK-2.J1.1
S. Bujibl IpOEKTHON JOKYMEHTALIUH. OIIK-2./1.3
6. Crunu u ctpareruu npoektupoBanus. Ctaaun OIIK-2./1.3
MPOEKTUPOBAHHSI.
7. JKn3HEHHBIM IUKI IPOAYKIMH. DTallbl )KU3HEHHOTO LIUKIIA. OIIK-2./1.3
WNudopmanronHasi MOJeb dKU3HEHHOTO [IHKJIA.
8. OTalbl JKH3HCHHOTO IIMKJIA U CHCTEMBI UX aBTOMAaTHU3all1H. TIK-2.J1.1
9. WNudopmanmonHas mojjiepikka mporeccoB xxu3HeHHoro nukiaa | OTTK-2.J1.3
mznenuii. CALS. NJIIT s1eKTpOoMeXaHUYECKUX CUCTEM.
[IpuHIMIIBI OpraHU3aLNH.
10. Crangaptel CALS. OIIK-2.J1.3
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11. Juarpamma IDEFOQ. lnarpamma DFD. I1K-2.J1.3

12. Junarpamma IDEF3. Jlnarpamma IDEF1X. I1K-2.J1.3

13. [Tonsitue PDM-cucremsr. Jloniman Kb. I1K-2.J1.3

14, ERP-cuctembl aBTOMaTH3a1Mu OpraHU3aiMOHHO- IK-2.11.3
SKOHOMUYECKON IIOATOTOBKHU

15. MES-cucremsbl. CtpykTypa u HazHaueHue. [Ipaktuka IK-2.1.3
MIPUMCHCHHSI.

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

17. [Tonstue CAIIP. Knaccudukanus CAIIP. Buast obecrieuenus | OINK-2./1.3
CAIIP.

18. I'eomerpuueckoe moaenupoBanue. [lonstue u GyHKIUN. OIIK-2./1.3

19. Tuner 3x mepubix Mmozeneii B CAD-cucremax. OcHOBHBIE OIIK-2./1.3
dbynkuum, oneparuu u pudepcbl CAD-cuctem cpennero
YpPOBHSI.

20. [TapameTpuyeckoe U HEpAPXUUECKOE MOICIIMPOBAHUE. OIIK-2./1.3
BapuarmoHHas 1 reoMeTpryecKas mapaMeTpu3aIusl.

21. [IpuHIUIIBI TOCTPOCHUS AETaIeH AIEKTPUUECKUX MAIIUH B [K-2.J1.3
SolidWorks.

22. Pazpabotka ueprexa B CAD-cucreme. IlpaBuna opopmnenus | ITK-2.J1.1
KOHCTpYKTOpcKoit okymenTanuu no ECKJ]

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

24. Cranku ¢ YITY. Knaccuduxarus. CUITY. IToctoporeccop. [IK-2.14.2

25. CAM-cuctemsl. [loHsATHS 1 OCHOBHBIE (PYHKIINH. OIIK-2./1.3

26. G-kxox. OCHOBHBIE Y 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 ¥ MOTPOTPaMMBI. OIIK-2./1.3

29. CAE-cucremsl. [Tonsitust u ocHoBHble dyHkiun. [Ipumenenne | [1K-2.J1.2
METO/1a KOHEYHBIX JIEMEHTOB JIJIsl MH)KCHEPHOT'O aHAJIH3A.

30. Artomaru3anus pacuera B SolidWorks Simulation. Bust MK-2.1.3
WCCIEeIOBaHNI. AITOPUTM ITPOBECHUS HCCIEIOBAHUN.

31. Pacuer TernoBsix mosnelt u anekrpoMarauTHeIX moneit B CAE- | TTK-2./1.3
CHUCTEMaX.

32. NMuTanmoHHOEe MOJEIMPOBAHNUE TPOU3BOJICTBEHHOTO K-2./1.3;
yuactka. [Tpunimne! u moaxoasl. Plant Simulation. Anylogic | TIK-2./1.2

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera HHKaTOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOESKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO IPOEKTUPOBAHMUSI/BBITIOJHEHUSI KYPCOBOM pabOTHI

No i/t

[TpuMepHBIii TepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

KYpCOBO#l paboThI

HcxomupiMU  JaHHBIMH ~ KYpPCOBOH  pabOThI
AJIEKTPOMEXaHUUECKOU cructeMsl (puc. 1)

SABIIACTCA

4epTexK  y3na
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Puc. 1 [Ipumep BapuaHnTta o KypcoBoit pabote

IIpoekTHO-UCCIEN0BATENbCKAS YAaCTh 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 Pa3pa0oTka TeXHOJIOTHYECKOM MM MapLIPYTHOM KapThl.
. Pazpabotka ynpasinsomeil mporpammsl 11t crankos ¢ UITY.
. PazpaGorka 1mdpoBoro ABOHHMKA MPOM3BOJICTBEHHOTO

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

Ilpumeyanue. TlogpoOHO 0 coaepKaHUM U BCEX JdTamax KypcoBOTO
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
IpeJICTaBICHBI B Ta0wmIe 18.
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Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/nt IIpuMepHBIi IepedeHb BONPOCOB JUIsl TECTOB
UHJIMKaTopa
1. | Pacnonoxxute B NpaBUJIbHOM MOCJIEN0BATENIbHOCTH 3Tanbl sku3HeHHoro | OINK-2.J1.3
LUKJIa U3eNus
1. TlpoextupoBanue
2. MapxkeruHr
3. TloaroroBka mpom3BOACTBA
4. Cua0xeHue
5. Kourtpons
6. IlpousBoacTBO
7. Oxcryaranus
8. VYrtunmzauus
9. PemoHT u 06cTy)KMBaHUE
2. | YcraHoBUTE TpaBWIBHYI IIOCIIeNOBaTeIbHOCTh  nedictBuii  mpu | [TK-2./1.3
poBeieHnu nHxeHepHoro ananmmusa B CAE-cucreme
1. Ompenenenue NpuKIabIBAEMON CUIIbI
2. TlocTpoeHne ceTKH KOHEYHBIX JIEMEHTOB
3. BwiOop marepuana uznenus
4. OrmpeneneHue BUJ1a KperieHUs
3. | Ha pHCYHKE IpesicTaBIeHa muarpamma | 11K-2./1.3
1. IDEFO
2. IDEF1
3. IDEF3
4. IDEF5
4. | Kakas cTpaTerus npoeKTUpOBaHMs peACTaBlIeHa Ha pUCYHKe? OIlK-2./1.3
EVe * - ‘l
T o | [omn | oo || o S | P
™ 1 M2 [ 3 Hfm 6
p ¥
35" s
a) TUHeHas
0) IUKIMYecKas
B) pa3BETBIIEHHAs
I) CIy4alHOTO MOKCKA.
5. | CinoxxkHas cuctemMa He XapaKTepu3yeTcs OIIK-2./1.3

a) HePapXUIHOCTHIO
0) 1eneHanpaBIeHHOCThIO
B) IMHAMUYHOCTBIO
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') HaJIEXKHOCTBIO.
6. | K dyaxkumsim PDM-cucrem oTHOCHTCS [K-2.1.3
a) ynpaBJIeHUE 3allacaMy IIPOU3BOJICTBA
0) ynpaBieHHE MPOIECCaMU U IMTOTOKaMU padoT
B) YIpaBJeHHUE XPAaHEHUEM JaHHBIX U JIOKyMEHTaMU
r) popmupoBanue KJ|
7. | YcTaHOBUTE COOTBETCTBUE MEKIY JOHKHOCTBIO U TUIIOM OIIK-2./1.3
JOKYMEHTAlUU
1. HMHxeHep-KOHCTPYKTOp a) Ty
2. Mmxenep- TexHonor 0) [IOH
3. HWmxenep mo HaAEKHOCTH B) IIpuHnunuanbHas cxema
4. TexHuyeckuil nucarenb r) MapuipyrHast KapTa
8. | Ycranosure coorBercTBUE Mexkay Kinaccom CAIIP u nporpamMmmont [MK-2.1.3
1. Jlerkuit a) Solidworks
2. Cpennuii 0) CATIA
3. Tsoxensiid B) AutoCAD
9. | Hatite moustue «Komauael» Ha si3p1ke G-KO IK-2.J1.3
10. | [aiite moHsATHE BapHAMOHHOW apaMeTpU3aIlUH OIIK-2./1.3

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npeaycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIOUIMEe  MPOLEAyphl  OLICHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuaina. Ha3HaueHWe COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHMX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSAET METOJA0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOpMAIMOHHYI0 (QyHKIMHU. JIeKus pacKpbeiBaeT MOHATHIHBIN ammapat
KOHKpPETHOW 00JacTH 3HaHWS, €€ MpOOJEeMBbI, JaeT IEeNbHOE TPEJCTABIICHUE O TUCITUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTITTHAMH.

[TmanupyeMble pe3yJIbTaThl IPH OCBOEHUH 00YYAOITUMHUCS JIEKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEEISIETCS EIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJy4YeHHE OMMBITa TBOPUYECKOUN paObOThI COBMECTHO C TPEIOIaBaTeIIeM,

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAadecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIITICHHS.

16




— TOSBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIbHON paOoTHI,

— TIOJy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHKH W O
MIPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIINE TOBL;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKCHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH HX B  Pa3IMYHBIX
dbopmynHupoBKax);

— TIOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIGMOHCTpAIlMEH  CIIaWI0B |
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOCHHOCTSIX MMPUMCHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

11.2. Meroauyeckue ykazaHUs MJIs OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1abOpaTOPHBIX pabOT OOy4aloOmUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacuyeTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BoinonHenue nabopaTopHbIX padOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
W3YYEHUS JUCIUIUIMHBL, ONpENeNseMOoll Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 337a4 00y4yaroLerocs:

— npuoOpeTeHHEe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JCKITHSIX;

— TOJIydeHHe HOBOM MH(OPMAINH 110 U3Y9aeMOH JUCIUIUINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAaMOCTOSTEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/TI0BaHUEM U MPUOOPAMH.

3ajlaHue U TPeOOBaHUA K IPOBEACHHMIO JTAOOPATOPHEBIX padoT

Crnucok 3aanuii npeacrasieH B 1 4.4, Tabnuia 6.

[Tepen mpoBeneHnemM J1a0OpPaTOPHBIX padOT CTYAEHT 00s13aH BHUMATEIFHO 03HAKOMHTHCS
C METOAMYECKUMH MaTepHuaIamMH.

CrpykTypa u dopma oTueTa 0 JabopaTOpHOH paboTe
1. TuTynpHBINA JUCT.

2. llems paboOTEHL.
3. OCHOBHBIE TEOPETUYECCKHE TTOJTOKCHHS.
4

[lopsnox BbIMOMHEHUS pPalOTHI, C MpelcTaBiIeHUEM (Qopmys, TpadUyecKux
3aBHCHUMOCTEN U CKPUHIIIOTOB.
5. BriBoaml.

TpeboBanus k ohopMIIEHUIO OTYETa O JJabopaTopHOU paboTe

Odopmienne 1abopaTopHON pabOTHI BHIMOIHAETCS B COOTBETCTBHU C TPEOOBAHUSAMU OT/EIIa
HopMaTuBHOU AokymeHTauuu 'Y All, npeacrasnennsiMu Ha caiite I'Y AIL

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

11.3. Meronuyeckue ykazaHus Uil OOydalOMUXCs TO TMPOXOXKISCHUIO KypCOBOTO
MIPOEKTUPOBAHMUSI/BBITIOIIHEHUS KYPCOBOM pabOThI
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KypcoBoii mpoekT/ paboTa mpoBOAUTCS € LETbI0 (OPMHUPOBAHUS Y OOYUAFOIINXCS OTBITA
KOMIUIEKCHOTO PeIleHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON ACSITETLHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00yJaromeMycs:

— CHCTEMAaTU3MpOBaThb U 3aKpENUTh IOJYYEHHbIE TEOPETHYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHS 1O Mpo(ecCHOHANbHBIM Y4YeOHbIM JAUCHUUIUIMHAM M MOAYISIM B
COOTBETCTBUU C TPEOOBAHUSMHU K YPOBHIO IMOJATOTOBKH, YCTAHOBICHHBIMU ITPOTPAMMON yaeOHOM
TUCIHUIUIMHBI,  MPOrpaMMON  IMOATOTOBKH  CHELMAIUCTa  COOTBETCTBYIOLEIO  YPOBHS,
KBTI (DUKAIIWH;

— TPUMEHUTH MOJIYYCHHBIC 3HAHUS, YMECHUS M TPAKTHUYECKUU ONBIT MPU PEIICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BUJaMH MPO(HECCHOHANBHON AESITeNbHOCTU
10 HAIIPABJICHUIO/ CIICIIUATBHOCTH/ IIPOTPaMME;

—  YIUIyOWTh TEOPETUYECKHE 3HAHHS B COOTBETCTBUH C 33JaHHON TEMOM;

— cdopMuUpoBaTH yYMEHUS NPHUMEHATH TCOPETHYECKUE 3HAHUS TIPU PEHICHUH
HECTaHIapPTHBIX 3a/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACUETHOW, KOHCTPYKTOPCKOM paboThl U
c(hOpMHUPOBATH COOTBETCTBYIOIINE YMCHHUS;

— chopmupoBaTh yMeHHUs palOOThl CO CHEIUAIBHOW JUTEPAaTypoOH, CIPABOYHOM,
HOPMAaTUBHOM U MPABOBOM JOKYMEHTAIMEH U UHBIMU WH(GOPMAIIMOHHBIMU HCTOYHUKAMH;

— cdopmupoBath yMmMeHHUS (HOpPMYITHpPOBATh JIOTMYECKH OOOCHOBAHHBIE BBIBOIBI,
MPEUIOKEHHUS U PEKOMEHIAllMH TI0 Pe3yabTaTaM BBITIOIHEHUS PaOOTHI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCAMEHHYIO U YCTHYIO Peub 00yUaroIerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUICHUE, TBOPYECKYI0 WHUIMATHBY, CaMOCTOSTEIbHOCTH,
OpPTaHW30BAaHHOCTh ¥ OTBETCTBEHHOCTH 33 MPUHUMACMEBIC PEIICHHUS,

— chopMUPOBaTh HABBIKM IUIAHOMEPHOW pPETyIsIpHOM pabOThl Haa pEIICHUEM
MOCTaBJIEHHBIX 33/1a4.

CTpyKTypa NOSICHUTEJIBHOM 3aNMCKU KYPCOBOM padoThl / IpoeKTa
THUTyIBHBIN JIHCT.

ITocTanoBKka 3agauu.

JluteparypHsliii 0630p.

HccnenoBaTenbckas 4acTh.

Onucanue Moyy4eHHbIX Pe3yIbTaTOB UCCIIEAOBAHUS.
I'paduueckue 3aBHCUMOCTH (TIPH HEOOXOAUMOCTH).
BoeIBOBI.

No gk wneE

TpebdoBanus k 0)OPMIICHUIO MOSICHUTEIbHOM 3aNIMCKH KYPCOBOi1 padoThI / IPOEKTA

OdopmieHre NosICHUTETbHON 3alIUCKN KYpCOBOW paOOThI BHIIOJIHAETCS B COOTBETCTBUU
¢ TpeOOBaHUSAMHU OTHENa HOpMaTUBHOW aokymeHTannu I'YAIIL, npeacraBieHHbIMH Ha caiiTe
I'VAIL

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

11.4. MeToauueckue yKazaHUus Uil OOYJAIOIIUXCS IO TMPOXOKACHUIO CAaMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaronuxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.

B mpomecce BBITTOJIHEHHUS CaMOCTOSITEHHOM pabOThI, y 00ydarmerocs (GopMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBICOKHHA
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YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJaromuXcsl, SBISETCS y4eOHO-METOANICCKHIA MaTEPHAIIBI IO TUCITUTUIHHE.

11.5. Mertoauueckue yKazaHusl JUIsl OOyYaroIIMXCS II0 IPOXOXKICHUIO TEKYLIEro
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH IPEIYCMATPUBAECT KOHTPOJb KauyeCTBA 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNIbI0 OILICHMBAHMS X0Jla OCBOCHUS
JUCLUIUIAHBI.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJMUTCS HA MPAKTHUYECKUX 3aHATUSAX B YCTHOM
dopmare.

Pe3ynbTrarthl TeKylero KOHTPOJIsS COOOLIAIOTCS CTYAEHTaM HEMOCPEICTBEHHO Ha
CJIEYIOLLEM 3aHATUU.

Pesynprarhl TeKylero KOHTPOJS YCIEBAEMOCTH YUYUTBHIBAIOTCS MpPU IPOBEACHUHU
IPOMEXYTOUHOM arrectauuu. IIpy HENMpOXOXKIEHUM TEKYILEro KOHTPOJS CTYIEHTY CTaBUTCS
OILICHKA «HEYJIOBJIETBOPHUTEILHOY.

11.6. Metoauueckue yka3zaHus Ui O0Y4arOIUXCs MO MPOXOXKIAECHUIO MPOMEXYTOUYHOM
aTTeCTalUN.

IIpomexxyrounass  artectanuss  oOyyaroIMXCs — IpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEXYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00y4YeHUs MO aucHuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OLEHKM 3HAHHWH, MOJyYeHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCeH AMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOUW pabOThI, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3a4ad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAlMOHHOM OLIEHKOM «OTIMYHO,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEILHOY.

Cucrema OLEHOK IpH IPOBEIECHUU INPOMEKYTOUHON AaTTeCTAllMU OCYLIECTBIISETCS B
COOTBETCTBUM C TpeboBaHusMu [lonoxkeHuit «O TeKylleM KOHTpOJE YCHEeBAaeMOCTH U
POMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcst mo mporpamMmaM BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThI
crynentoB B 'Y AI».

IIpomexxyTouHass arrecranys OLEHHUBACTCS [0 PE3yJbTaraM TEKYLIEro KOHTPOJISA
ycrneBaeMocTu. B ciiydae, eciu CTYAEHT MO YBaXXUTEJIbHON MPUUMHE HE BHIIOIHII TPEOOBaHUs
TEKYILIEro KOHTPOJIS, €My MPENOCTaBIAETCA BO3MOXKHOCTB CIaTh 3aJ0JDKEHHOCTH  I10
nponyuieHHeIM TeMaMm. dopma npoBeIeHNs MPOMEKYTOYHON aTTECTallMK — TMCbMEHHAs!.
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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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