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I'padpuueckas padora (uepTex)
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IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

1 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBOeHMS AMCHMIUIMHBI. OCBOCHUS IUCLUIUIMHBI U3YYEHUE OCHOBHBIX KOHCTPYKTHBHBIX

y3II0B JJICKTPUYECKUX allllapaToB U IMOJIy4YEeHUE HABBIKOB IPUMEHEHHS] CUCTEM aBTOMATU3UPOBAHHOIO

IIPOEKTUPOBAHUS JUIsl JAIBHEUIIETO UCIIOIb30BaHNs B IPOCKTHO-KOHCTPYKTOPCKON AESTEIbHOCTH

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YCHHUE CYNIECTBYIONINX TUIIOBBIX KOHCTPYKIIMH 3JICKTPHUYECKHX allapaTos;

- ocBoerne CAIIP u MeTo10B pa3pabOTKU ANIEKTPUUYECKHX aIlIapaToB U UX AIIEMEHTOB;

- IpuoOpeTeHNe HaBBIKOB MPUHSATHS 1 000CHOBAHHS KOHKPETHBIX TEXHUUECKUX PEIICHUH MpH
NPOCKTHPOBAHUU M KOHCTPYUPOBAHUH HJIEKTPOMEXAHUYECKUX alllapaToB aBTOMATHKH, CHIIbHOTOYHBIX
JIEKTPUYECKHUX aIlapaToB YIPaBICHHUS U 3alIUThl, CHCTEMHBIX alllapaToB YIPABJICHHS U allllapaToB
pacIpeneIuTeIbHbIX YCTPONCTB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yUeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-2 Cniocoben o
pe3ysbTaTtaM UCCIIeOBaHUI
BEIOMpATh M MPOCKTHPOBATH
HOBBIC 3P eKTHBHBIC
TEXHUYECKUEC PEIICHUS B
obnactu
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

N -4nk-2 [Ipumensier
CTaHJapTHBIE CPE/ICTBA
ABTOMATHU3UPOBAHHOTO
IPOEKTHUPOBAHUS
AIIEKTPOTEXHUYECKUX
YCTPOMCTB U NPUKJIAIHbIE
IIPOrpPaMMBbI JIsI
IPOEKTHUPOBAHUS 3JIEMEHTOB
AIIEKTPUYECKUX U
3JIEKTPOHHBIX alllapaToB

3HATh:

- KJIFOUEBbIE 0COOEHHOCTHU
KOHCTPYKTUBHOI'O UCIIOJHEHUS
COBPEMEHHOM HU3KOBOJIBTHOM
anmnaparypsl 3allUThl U YIPABJICHHUS;

- IOAXO/IbI K CO3/1aHuI0 U aHanuzy 3D-
MoO/eJIeld KOHCTPYKLUN 3JIEKTPUUECKUX
arrnaparoB NpH MOMOIIM COBPEMEHHBIX
CpEICTB AaBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS;

- IPUHLIMIIBI TOCTPOEHUS JBYMEPHBIX
ACCOIIMATHBHBIX YepTexel Ha ocHoBe 3D-
MOJEJIEN U IPUMEHAEMYIO ISl 3TOTO
TEPMHUHOJIOTHIO;

- OCHOBHBIE TIOHATHUS TPEXMEPHOTO
MOJIETTUPOBAHUS U TPUHIUIBI CO3AaHUS
TBEPAOTEIBHBIX MOJETIEN;

- OCHOBHBIE TIOHSITHS ¥ TIPUHIIUIIBI
co3nanus coopounbix 3D-monenei;

- TEPMUHOJIOTHUIO, TPUMEHSIEMYIO MTPH
co3nanuu 3D-mojieneit 31eMEeHTOB
AIEKTPUYECKHUX alapaToB U3 JUCTOBOTO
MeTasa.

YMETB:

- co3xasath 3D-Monenn neraiei
ANIEKTPUYECKOT0 amnmnapara 13 JUCTOBOTO
Metasuta pu nomomu CAIIP;

- CaMOCTOSTEIIBFHO co3AaBaTh 3D-moaenu
JeTaneil 1 COOPOUYHBIX €TUHUIL
ANEKTPUUYECKUX alllapaToB MPH MOMOIIU
CAIIP;

- CO3/1aBaTh TBEPAOTEIbHBIC
napamerpuueckue 3D-monenu neranei ¢
ucnonn3oBanueMm CAIIP;
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- co3gaBarb 3D-mMoaen mpoCcThIX
COOPOYHBIX €IUHUII, TIPOBOIUTH aHAIIN3
KOPPEKTHOCTH B3aUMHOT'O PACIOJIOKEHUS
Jeraseil COOpKH U aHUMUPOBATh
JIBIDKEHHE MEXaHNU3Ma,

- BBIIIOJIHATH ACCOLIMATUBHBIN IByMEPHBIN
4epTEK AeTayied u cCOOPOK Ha OCHOBAaHUHU
nx 3D-mopnenei.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITIPOT'PAMMBI BO

JluctymimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOM MpOorpaMMme
DNeKTpUYecKHe arrmaparbl yhpaBieHus U pacnpenenenus sHepruu (nanee — OIIOII), nanpaBienus
nonroroBku 13.04.02 DnexTposHEpreTMKa W JIEKTPOTEXHHKA, YPOBCHb OOpa30BaHMsS: BBICIICE
o0pa3oBaHHe - MarkcTparypa.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HAaTb TCPMUHOJIOTUIO, IPUMCHACMYIO B PIH)KGHCpHOﬁ rpachKe u Ha‘lepTaTeHLHOﬁ TeoOMCTpUHn

- 3HaTb yCTpOfICTBO W IPUHIOUAIT Ilel\/JICTBI/ISI TUITIOBBIX SJICKTPOMCXHHUYCCKUX aIlllapaTOB 3alIMTHI 1
YIpaBJICHUA

- YMCTb YHUTATh YCPTCIKU OTACIIbHBIX I[GT&JICﬁ n C60p0'—IHI)IX CAVHUI]

- YMCTb YUTAaTh TEXHUYCCKYIO JIMTCPATYPY IO CIICHUAJIBHOCTH HAa HHOCTPAHHOM A3bIKC

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Mogayns 1. Hauano 29.7 1 - - 16 - - - - - 13.7 - Ilodzomogka domawinezo 3adanus:
paboter B T-FLEX [ToaroroBka qOMaNTHUX 3aJaHU IO Temam: 1.
CAD u ocHoBsl 3D- bazosrie (hopmoobOpasyromye oneparuu. 2.
MOJIEIMPOBAHUS [Toctpoenne 3D-Mozenn 1O YepTexKy ASTaIH.
11 OcHoBbl paboTsl B T- 5.7 - - 4 - - - - - 1.7 - 3. Iloctpoenue 3D-mMoxenu aetanu u3
FLEX CAD. ba3ossie JIMCTOBOrO MeTajlna. JlOMOJHUTENBHO CTYACHTY
HOHSATHS M PHHIIUTIBI HE00XO0MMO H3y4YHTh JIUTEPATYpy H pa3oOpath
1.2 Baenenue B 16 - - 8 - - - - - 8 - TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
napamerpudeckoe 3D- ITpoBepka HOMAIIHEro 33IaHUs POBOJHUTCS 10
MOJICITUPOBAHHE. HpenCcTaBICHHBIM paboTam.
Co3znaHue npocThIX H3yuenue mamepuanos numepamypHsix
Jerajuei UCHOYHUKOG:
1.3 JleTamy U3 IHCTOBOTO 8 - - 4 - - - - - 4 - [1], 135-142
MeTajia [2], 48-54
[6], 70-85
2 Mopayis 2. Co0pouHble 19 - - 11 - - - - - 8 - Ilodzomoska domawinezo 3adanus:
3D-monenu IToxroToBka fOMaNIHUX 3aAaHUi Mo Temam: 1.
2.1 OcHOBHbIE TIOHATHUSA U 10 - - 6 - - - - - 4 - Cosnganue cOOpKH MPOCTOrO MEXaHU3Ma. 2.
TPHHIMIIBI CO3aHMS Co3naHue aHUMAlUK U aHAIN3 IBHKCHHS.
cOopok JIOTIONTHUTENBHO CTYICHTY HEOOXOIMMO
2.2 Co3naHue U aHanu3 9 - - 5 - - - - - 4 - N3Y4YUTH JIUTEPATYpPy U pa3odparh NpUMeEpsI
cOopKH. BBINIOJIHEHHS TOJOOHBIX 3a1aHuid. [IpoBepka
AHUMHpPOBaHHE JIOMAITHEro 3aJIaHus! IPOBOJUTCS 1O
JIBIDKCHHST MEXaHU3MOB IIPE/ICTaBICHHBIM PadoOTaM.
H3yuenue mamepuanos numepamypHuix
UCMOYHUKOG:
[3], 417-465
3 Mopayis 3. JIBymepusie | 11.0 - - 3.0 - - - - - 8 - Iodzomosexa domawnezo 3adanusn:
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qepTé)KHLIe BUbI

IloaroToBKa JOMAIIHUX 3aJaHUN IO TEME:

3.1 Co3naHue ueprexa 5.5 15 4 Co3nanue uepTeka MoIKca JICKTPOMAarHuTa u
JieTalnu co3/1aHue YepTexa cOOpKH. JIoNmoIHUTEIbHO
3.2 Co3znaHue ueprexa 55 15 4 CTYZEHTY HEOOXOANMO U3Y4UTh JIUTEPATYPY H
cOopku pa300paTh NpUMEPHI BHIIOIHEHUS TOJOOHBIX
3anaHuil. [IpoBepka JoMalIHEro 3aJaHUs
MIPOBOIUTCA MO TPEACTABICHHBIM paboTaMm.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[3], 339-414
4 Mopnynb 4. 3D-monenu 84 18 66 Ilodzomoska pacuemuo-zpaguueckozo
TUIIOBBIX y3JIOB 3adanua: B pamkax pacyeTHO-rpayecKoro
AJICKTPUUYCCKUX 3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
armapaTroB IIJ'I)I BBIIIOJIHCHUA qepTe)Keﬁ BBIIIOJIHAKTCS
4.1 KonTakTHas 22 6 16 MIpeIBapUTeNIbHbIE PACUe€Thl OCHOBHBIX
noJicucTeMa rokasaTesieli, KOTopble YKa3bIBaloTCs Ha
4.2 DIeKTPOMAarHUTHBIN 22 6 16 yepTexe. 3alaHre BhIIOIHIETCS
pacuenurTens WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
4.3 Kopnyc arnmnapara 22 6 16 3aJaHus IPUMCHIOTCSA CIICAYIOIINES: 1.
4.4 PacuérHo-rpaduueckas 18 - 18 Paspabotka 3D-Monenm koHTaKTOpa. 2.

pabota

Paspabotka 3D-Moenu aBTOMaTH4eCcKOro
BBIKJIIOYATEIS.

Iloozomoska domauinezo 3a0anus:
ITonroroBka JoMamIHMX 3aJaHUI IO TEMaM:
Cosnpanne 3D-Mo1eau KOHTaKTHOM
MIOJICHCTEMBI DIEKTPUIECKOTO arnmapara;
Cosnpanne 3D-Mo/1eau KOHTAaKTHOM
MTOJICICTEMBI 3JICKTPUIECKOTO aIapaTa;
Coznanue 3D-Monenu kopnyca 3J1eKTpUYeCKOro
ammapara. JIOTOJHHUTENEHO CTYACHTY
HEO0XOIMMO U3yUUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHA.
[IpoBepka goMaITHETO 3aJaHHs IPOBOTUTCS IO
MIPECTaBICHHBIM paboTaMm.

IlIposedenue 3xcnepumenma: Pabora
BBITIONTHAETCS 110 MHAUBHUIYJIBHOMY 3aJIaHUIO.
Jlist mpoBeieHu st UCCIIeIOBAHMSI PUMEHSIETCS
caenytomiee obopynosanue: 1. JeiicTByromuit
o0paselr 2JIEKTPUIECKOro anmnapara. 2.
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WHcTpyMeHTHI 171 pa300pKH JIEKTPUUECKOTO
anmnapata (OTBEpPTKH, Fa€YHbIC KITIOUH,
IUTOCKOT'YOIIBI, HATTMIIBHUK, PEb). 3.
WzmepurensHoe 000opynoBanue (IMHEHKa,
IITaHT eHIPKYJb, TPAHCIIOPTHP, (poTOammapar).
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 96-122, 528-531

0

[5], 463-464
3adeT ¢ OLIEHKOH 0.3 - 0.3 -
Bcero 3a cemectp 144.0 48. 0.3 95.7
0
Hroro 3a cemecTp 144.0 48. 0.3 95.7

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIUU O KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mooy 1. Hauano pabomur 6 T-FLEX CAD u ocuosgvl 3D-modeauposanus

1.1. OcuHoBsl pabotel B T-FLEX CAD. bazoBbie TOHATHUS W TPUHITUTIBI

[TonsiTue  TpEXMEpHOW TBEPAOTENBHOM MOJAEIM M  OCHOBHblE IpeumyuiectBa 3D-
MoaenupoBanus. [lousatue o mapamerpudeckoM mozaenupoBanuu. CAIIP u ux noapasneneHue Ha
ypoBau. OcHoBHbIe cucteMbl CAIIP. CBenenus 00 T-FLEX CAD. Co3nanue yuyeOHOTo akkayHTa U
dopmupoBanue kiaacca. OCHOBHbIE NMPUHIUIBI pabOThl ¢ AokyMeHTamu. [lonstue neramu (Part).
OcHOBHBIE 3JIeMEHTHl WHTepdeiica: mepeueHb KOMIIOHEHTOB (KOMaH[, (DYHKIHA, 371€MEHTOB)
(Feature List), mepeuenp aeraneii (Part List), Bkiagku (Tabs), pabouas o6macts (Graphics Area),
BunoBoii ky0 (View Cube). HaBuramus mo pabouedr obnactu. IloHATHe amanTUBHOW MaHETH
komana. KiaBuarypueie cokpamienus. HacTpoWku enMHUIl W3MEHEHUS W IepCOHATM3AIM
untepdeiica. Ilpornecc cozmanus moxenu. Cranmaptaas reomerpusi (Default geometry): Hauano
koopauHat (Origin), mepenusis (Front), Bepxusas (Top) u mpasas (Right) minockoctu. Ilonstue 2D-
scku3a (Sketch) m mpomecc ero cosmanus. Ilepexon ot 2D-ackmza x 3D-moxenu. OcHOBHBIC
TEPMHHBl MOJENHU: TIpaHb, peOpo, BeplIMHA, KOHTYp, oOcHOBaHue. IloHsTHE 0a30BbBIX
dbopmoobpazyromue omeparuu: BeimaBute (Extrude), Bpamate (Revolve), BrigaButhk 1o
TpaekTopuu (Sweep), [lo ceuenusm (Loft). AcconmatuBHas CBsA3b MEXKIY 3CKH30M U 3D-Mozenblo.
Beibop u ynmanenme osnemeHToB 2D-3ckm3a. M300paxkeHWe JIMHUN, TPSIMOYTOJBHUKOB H
okpyxHocteit. Dynkius O6pesats (Trim). ABromaTHUecKHe MPUBSI3KH (OTpaHUYCHUS)..

1.2. BBenenue B mapamerpuueckoe 3D-monenupoBanue. Co3qaHue IpoCThIX JeTaneit

[TonsiTHe MapaMeTpUYECKOro MOJEIUPOBAHUS U 3aMbicia mpoekTa. [Tonstiue 06 OrpaHndeHusx
(Constraints). OcnoBHble Tunbl orpanmueHuii: Cosmagenune (Coincident), IlapamnensHOCTh
(Parallel), Kacanue (Tangent), I'opuszonrtanbHocts (Horizontal), Beprtukamsnocts (Vertical),
PaBenctBo (Equal), IlepmenmuxymspHocts (Perpendicular), Cpenmusis Touka (Midpoint),
Konnentpuunocts (Concentric). Ilonstue o mnapaMeTpruueckoM MOJEIUPOBaHUM. Pazmepsl
(Dimention). IloHsiTHE MOJHOCTBIO OIpPENEAEHHOIO M HEIOONMPENEIEHHOIO 3CKH3a, a TaKkKe
OTIpEeNIeNAIONIEr0 U 3aBUCUMOTrO pa3MepoB. BceromorartenbHble JIMHUM B Cpesie CO3JaHUS DCKU3a
(Scketch). Ympasnenue Orpanndenusimu (Constraints): oToOpakeHue u yaajieHue. AccounaTuBHAs
cBi3b Mexay 2D u 3D-o6wexkramu. CozaHue NEpBOM JeTalu C pealbHbIMU pPa3MepaMu.
BcromorarenbHple  TUIOCKOCTH B cpele  co3faHust  jgetand. [loHSATHE  HaJOXKEHHBIX
dbopmoobpazytomux omnepanuii. @Dacku (Fillets) u compsikenust (Chamfers). Komanga
[TpoenupoBanue (Use). byneBbl omepauun OObenunenue (Union), Beruumranue (Subtract),
[Tepeceuenne (Intersect). Maccusbl: kpyroeie (Circular Pattern), nuneiinbie (Linear Pattern).
CgoiictBa aeranmu. Pacu€r Mmaccel 1 MOMeHTa nHepuuy aetanu. CTaHJapTHBIE OTBEPCTHSL..

1.3. leTanu u3 JIUCTOBOIO MeTalJia

CnocoObl  co3maHusi jeranedt w3 JucrtoBoro Meramna: [IpeoOpasoBanue (Convert),
BreinasnuBanue (Extrude), Yrommenue (Thicken). OcHoBHBIE HacTpoiiku KomaHfbl: TommuHa
(Thickness), Paguyc nsru6a (Bend Radius), Munumanbsusiii 3a30p (Minimal gap), Tunsl BeIpe30B
JUIs CHATHS HampspkeHuil B mectax m3ruba (Bend relief) u B yrmax (Corner relief). OcHoBHBIE
NpUEMBl PETAKTHPOBAHMS JeTalu W3 JucToBoro Metaiuia. Komanma Ilepemectuts rpans (Move
face). PazBepTka netanu U mpuemsbl ee pelakTupoBaHHs. OCHOBHBIE KOMaHIbl PEIaKTHPOBAHUS:
®mnanen (Flange), Ot6oproBka (Hem), Beictyn (Tab)..

2. Mooynw 2. Coéopounvie 3D-mooenu

2.1. OcHOBHBIE TIOHSTHS ¥ TPUHIIAITBI CO3/IaHUST COOPOK
[Tonsitue cObopku (Assemblies). IIpouecc co3nanust cOOpKU «CHU3Y BBEPX» U «CBEPXY BHU3BM.
[Tonsitue o crenensix cBo0oabl Aetanei. [lonstus Conpsoxenns (Mates) u Bzaumocssizu (Relations)
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Mexnay aeransimu cOopku. Tumbl conpspkenuit (Mates): 3akperienHoe (Fastened), Bpamarensaoe
(Revolute), Humuaapuueckoe (Cylindrical), ITomynok (Slider), [Tnanapuoe (Planar), Ilun-ITa3
(Pin-Slot), IHaposoe (Ball), IlapamnensHoe (Parallel), Kacarensnoe (Tangent). Twumbl
B3aumocsszeii: Penykropnas (Gear), Peiika-Illectepust (Rack and Pinion), BunTtoBas (Screw),
Jluneitnas (Linear). Coemgmnaurens Comnpspkenuit (Mate Connector) W ero JOKaibHas CHCTEMa
KoopauHat. bubnwmoreka cranmapTHbIX d1emeHTOB (Standart Content): GoJITHI, Taiiku, IIaiOBbI.
[Ipouecc co3manud LWIMHAPUYECKOM TMPYKUH CKaTthus W pacTsokeHus. [lpouecc co3panus
TOPCUOHHON NpYKUHBI. OCHOBHBIE ATaNbl CO3/IaHUS MPOCTONH COOPKH METOJIOM «CBEPXY BHH3M.
Co3nanue neraneit UIst poeKTa yueOHOH cOOPKU KaHTUIICBEPHOU CTPYOIMHBEL. .

2.2. Co3nanue u aHanu3 cOOpKU. AHUMHPOBAHUE JIBUYKEHUSI MEXaHU3MOB

[Tpouiecc co3manmsi yueOHOW COOpKHM Ha TpHUMEpPE KAHTUIIEBEpHOU cTpyOunwHbl. JloOaBieHue
neranet B cOopky. Hamoxxenme Comnpspkenuii (Mates) m Bzammocsszeir (Relations). 3amanme
[Tpenenos (Limits) mpu wHanoxxenuu Comnpsokernii (Mates). AHaIN3 KOHPIUKTOB MEKIY JETaIsIMU
cOopku npu nomoru coznanus 3D-paspes3os (Sections View). Paznecennsrii Bua (Exploded view).
PenaktupoBanue aeranu B KOHTEKCTe Apyrux siaemeHToB cOopku (Edit in Context). UmuTanms
paboThl MeXaHHW3Ma U aHalu3 JABI)KCHHUS KOMIOHEHTOB cOopku. Co3gaHuii aHUMAIIHIA.
PenaktupoBanue cOopku. Co3naHue M UCHOJIb30BAaHUE I0JIb30BaTENbCKOro CoequHUTENs
Conpsoxenuit (Custom Mate Connector)..

3. Moovnw 3. eymepnvie yepmésicuvie 8udbl

3.1. Co3nanue ueprexa aeranu

[TonsiTue accoumatuBHOro ueprexa. Ilpouecc gopmupoBaHue uepreka U3 NPEABAPUTEIBHO
co3nanHoi 3D-monenu. Hactpoiiku ueprexa: maOioH, mpudrt, macmrad. PenaktupoBanue
yepTeka. IJeMeHThl odopmiieHus dYeprexka. LITpuxoBku, pasmepsl, OCH, TEKCT, IOMYCKH,
BBIHOCKH, ()OPMBI M PACIIONOKEHHsI TOBEPXHOCTEH, I1epoXoBaTOCTH. Buapl, pa3pesbl u cedeHus.
Cocrasnenue cnenudukanuii. [Iporecc cozganus yeprexa NpocToil 1eTanu..

3.2. Co3naHue ueprexa cOOpKH

[Tonb3oBarensckue Buasl (Named views). JloGaBienue crpaBoyHoro 3D-uzo0paxeHus.
Tpéxmepuble ceueHus. BoiHocku.  Bo3MokHOCTM — 3KcmopTra  yepTeka B Haubolee
pactipoctpanénnbie GopMaThl IS MOCIEAYIONEeH 00paboTKH. .

4. Mooyaw 4. 3D-mo0enu munogwlx Y3108 31eKmMpUdeckux annapamos

4.1. KonrakTHas nojcucreMa

OCOOeHHOCTH CO3/1aHUsI MOJIEM KOHTAKTOB AJIEKTPUUYECKOIo ammapara. MeToanKa co3/1aHus
KJIIOYEBBIX 2JIEMEHTOB MojenH. PekoMeHmanuu 1mo BbIOOpY ompenenstonmx pasmepos. [Ipumep
co3nanus 3D-mozmenu Kopryca KOHTAKTHOM ITOJCHMCTEMBl aBTOMATHYECKOTO BBIKIIOYATENS Ha
OCHOBE PEaJbHOTO 0OBEKTA..

4.2. DNeKTpOMarHUTHBIN paclenuTelb

OcoOeHHOCTH CO3/IaHUSI MOJIETH AJIEKTPOMAarHuTa 3JIEKTpUYEeCKoro ammapata. JlomycTumsbie
ynpouieHus. MeToauKa CO3JlaHHsl KJIFOYEBBIX 3JIEMEHTOB MOJENIH. PekoMeHmanmuu mo BBIOOPY
OTpeNeNAIOmMuUX pasmepoB. MaTepdeiic 1 co3nanusi THOKUX MPOBOMHBIX coenuHeHuil (Wiring),
IPUHIUI ero paboThl U OCHOBHBIE HAcTpoiiku. [Ipumep co3nanust 3D-Moenu 371€KTPOMAarHUTHOTO
pacuenurens aBTOMAaTHUYECKOTO BBIKJIIOYATENS Ha OCHOBE pealbHOro OO0bEeKTa: KaTyllka,
MarHUuTOIPOBO/I, SIKOPb, KATMOPOBOUHAS MJIACTHHA. .



4.3. Kopniyc annapara

OcoOeHHOCTH CO3AaHUsl MOJIENM KOpIyca 3JIEKTPUYECKOro ammapara. MeToauka co3/1aHus
KJIFOYEBBIX 3JIEMEHTOB MOJETH. PexoMeHmanuu nmo BIOOpPY omnpenensomux pazMmepoB. Co3ganue
HOJUIOKKH M3 ¢ororpaduu OnHOW M3 NPOEKUUH pearbHOro oO0bEKTa Ul BOCHPOM3BEACHUS
CJIOKHBIX TeoMeTpudeckux Gopm. Co3ganue oTBepcTHil cinoxkHOM hopmel. [Ipumep coznanus 3D-
MO/JIEJIN KOpITyca aBTOMATUYECKOIO BBIKJIFOYATENsI HA OCHOBE PEAIbHOTO OOBEKTA. .

4.4. PacuétHo-rpaduueckas pabora

B pamkax pacuetHo-rpaduueckoro 3anaus He0OX0AUMO co3aaTh 3D-Monenb AIEeKTpUYEcKoro
annapara. Cam anmapar BbIIAETCS CTYAEHTY IPEABAPUTENbHO B Hadaie ceMmectpa. CTyneHToM
MPOBOASATCS. U3MEPEHUS Pa3MEpOB JIeTalel ammapara, Ha OCHOBAHUU YETO BBIMOJIHSAETCS MOJEINb.
3ajanue BBIMOJHACTCS MHAUBUIYaIbHO MO BapuaHTaM. B kauecTBe Tem 3ajaHus MPUMEHSIOTCA
cinenyromue: 1. Pa3paborka 3D-monmenu KOHTaKTOpa pas3iaudHbIXx Mmojeneit. 2. Paspaborka 3D-
MO/IeJId aBTOMATUYECKOT'0 BBIKJIFOYATEIISI PATUUYHBIX MOJIETICH. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. OcuoBsl pabotser B CAIIP Onshape. ba3oBbie MOHATHS ¥ IPHHLIUIIBL ;
2. Kopniyc anmnapara;
3. KonrakTHast HOACHCTEMA;
4. Co3paHue yepTexa COOpKU;
5. Co3nanue yepTexa AeTanu;
6. Coznanue u aHanu3 cOOpKU. AHUMUPOBAHUE JIBM)KCHUS MEXaHU3MOB;
7. OCHOBHBIE TOHATHS U IPUHIIMAIIBI CO3/1aHUSI COOPOK;
8. Jletanu U3 TUCTOBOTO METAJLIA;
9. Beenenue B napamerpuueckoe 3D-monenupoBanue. Co3iaHue NpocThIX JeTallel;
10. DnekTpoMarHuTHBIA PaclenuTENb.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. KoHcynpTanuu HanpaBjeHbl Ha MOJyYEHHE WHAWBUIYAIBHOTO 3a/laHUs JUIsl BHIIOJHEHUS
KOHTPOJBHBIX MeponpusaTHii 1mo pasgeny "Paszpabotka 3D-Mozmenu 31eKTpHUECKOTo
anmnapara"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCUUILTAHEI (B

O11eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTAThl 00YUYEHU 110 TUCIUILIIMHE Konbl
(B COOTBETCTBHH C pa3aeoM 1) WHJIUKAaTOPOB COOT];e?lT ;3 e
11234
3HaTh:
TEPMHUHOJIOTHIO, IPUMEHSIEMYIO TTpHU co3aanuu 3D-moneneit I'paduueckas padora (ueprex)/Coznanue 3D-
AJIEMEHTOB 3JIEKTPUUECKUX annapaToB U3 juctoBoro Metayna | U/-4nk-2 + MOJIEH JI€TAJIA U3 JJUCTOBOTO MeTauia. Mogenb
KOHTAKTHOM [10JICUCTEMBI IPOTOTHIIA
OCHOBHBIE ITOHATHS U IPUHLMIIBI CO3/1aHusl COOPOUHBIX 3D- V-4 + ['paduueckas padota (ueprex)/Co3nanue
MoJelen i coopouHoi 3D-moxenu
OCHOBHBbIE OHATHS TPEXMEPHOTO MOAETNPOBAHMS 1 V-4 + I'paduueckas padota (ueprex)/Co3znanue 3D-
IPUHIUIBI CO3JJaHUS TBEPAOTEIIbHBIX MOJIEIeH MOJISJIU 110 YEePTEXKY JAeTalIn
IPUHIUIIBI TOCTPOEHUS IBYMEPHBIX aCCOLMATUBHBIX I'paduueckas padota (ueprex)/Co3nanue
yepTexxei Ha ocHoBe 3D-Mozeneit u npumensiemyo uist atoro | U/1-4nk-2 + aCCOLIMAaTUBHOIO JIBYMEPHOT'O YepTEkKa
TEPMUHOJIOTHIO
MOJIXOJIbI K CO3JIaHUIO U aHanu3y 3D-Moeneil KOHCTpYKIMi PacuetrHo-rpaguueckas pabora/Co3nanue 3D-
NIEKTPUYECKUX aIlllapaToB IPH MOMOLIN COBPEMEHHBIX N-4nk-2 + | MOZENH JEKTPUUECKOro anmnapara
CPEJCTB aBTOMAaTU3UPOBAHHOT'O TPOEKTUPOBAHHUS
KITIOYEBbIE 0COOEHHOCTH KOHCTPYKTUBHOT'O UCTIOJIHEHHS PacuetHo-rpaduueckas padora/Coznanue 3D-
COBPEMEHHOMN HU3KOBOJBTHOW anmapaTypbl 3allUThI 1 N-4nxk-2 + | MOAENM BIEKTPUUECKOrO arnmnapara
yIIpaBJICHUs
Ymersb:
BBITIOJHATh ACCOLMATUBHBIN z[ByMepHE,H?I 4epTEX NeTayen u V-4 + I'paduueckas pabota (ueprex)/Co3nanue
cOopok Ha ocHOBaHUU uX 3D-Mozeneit aCCOIMAaTUBHOTO JIBYMEPHOI'O YepTeKa
co3ziaBaTh 3D-Moz1enM MPOCTHIX COOPOUHBIX €IUHMIL, ['paduueckas pabota (ueprex)/Co3nanue
MIPOBOJIUTH aHAJIN3 KOPPEKTHOCTH B3aUMHOTO pacnonoxenust | U-4nk-2 + coopounoii 3D-monenu
neranel COOpPKM M aHUMUPOBATh JIBMKEHUE MEXaHHU3Ma
CO3/1aBaTh TBEPAOTENbHbIE apaMeTpruueckue 3D-mMonenn V-4 + I'paduueckas pabora (ueprex)/Coznanue 3D-
neranei ¢ ucrosb3oBanueM CAIIP ] MOJIEJIH 110 YEPTEKY JIE€TAIN
CaMOCTOSITENILHO co3aBaTh 3D-Mozenu neranen u N-4nk-2 + | PacuetHo-rpaduueckas padbora/Coznanue 3D-

11




C60p0‘lHBIX CANHUL JICKTPUICCKUX allllapaToB IIPH ITOMOIIHU
CAIIP

MOZICIIN SJICKTPHUYCCKOI'0 arriapara

cozzaBaTh 3D-Mozenu aeranel 3eKTpUYECKOro anmnapara 13
aucToBOro Metaiuia rnpu nomoiu CAIIP

N-4nk-2

I'paduueckas padora (ueprex)/Coznanue 3D-

MOJEJH ACTalM U3 JUCTOBOTO MeTajia. Mojenb

KOHTAKTHOM IMOACUCTEMBI ITPOTOTHIIA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanuzanuu: 3ammra 3aJaHAS
1. Co3nanue 3D-monenu anekrpuueckoro annapata (Pacuerno-rpaduueckas padora)

Dopma peanuzanuu: [IpoBepka 3aganus
1. Co3ganue 3D-monenu eTanu U3 JMCTOBOrO MeTailjia. Mojieib KOHTaKTHOM MOICUCTEMbI
nporotuna (I'paduueckas padota (uepTex))
2. Coznanue 3D-monenu o uyeptexy aeranu (I'padudeckas padora (uepTex))
3. Coznmanue acconatuBHOTO AByMepHoro yeptexa (I'paduueckas padota (yeprex))
4. Cozmanue coopounoii 3D-moxenu (I'paduueckas padota (deprex))

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nel)
OneHka OmNpenemnsieTcss MO COBOKYITHOCTH PE3YJIbTAaTOB TEKYIIEro KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxenunem o O6amIbHO-peUTHHTOBOM cucTeme s cryaeHToB HUY «MOW».

B numiom BeIcTaBsieTcs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Bonbmiakos, B. I1. 3D-moxenuposanue B AutoCAD, KOMITAC-3D, SolidWorks, Inventor, T-
Flex : yueOnslit kypc (+DVD) / B. I1. bonbmaxos, A. JI. boukos, A. A. Ceprees . — CII6. : Ilurep,
2011 .-336 c. - ISBN 978-5-49807-774-1 .,

2. IlotemkuH, A. E. TBepnotenbHoe moaenupoBanue B cucteme Kommnac-3D / A. E. [lotemkuH . —
CII6. : BXB-IlerepOypr, 2004 . — 512 c¢. + CD-ROM . — (Macrep pewenuii) . - ISBN 5-941574-72-
X.:

3. Mroppeit, . SolidWorks : nep. ¢ anran. / . Mroppeii . — 2-e u3n . — M. : JIOPU, 2003 . — 604 c. -
ISBN 5-85582-197-8 .;

4. OCHOBBI TEOPHH NEKTPHUUECKUX ANMAPATOB : YUEOHHK JIJIsl BYy30B 110 HAIIPABICHHIO
"DnekTposHepreTrka u snekrporexauka” / pex. I1. A. Kypb6atos . — 5-e uza., mepepad. u jor . —
Canxkr-IlerepOypr : Jlanb, 2015 . — 592 c. — (YuebHuku ans By30B. CrienuanbHas JIUTEpaTypa) . -
ISBN 978-5-8114-1800-8 .;

5. Caxapos, I1. B. [IpoekTrpoBaHue 31€KTPHUECKUX aNapaToB : YuyeOHoe mocoOue Jiist By30B I10
crenuanbHOCTH "DnekTpuueckue Mamunbl 1 anmnapatel” / I1. B. Caxapos . — M. : Dueprus, 1971 . —
560 c.;

6. A. A. MakcumoBa- "UnxenepHoe npoektupoBanue B cpenax CAD: reomerpuyeckoe
MonenupoBanue cpeactBamu cucteMbsl «KKOMITAC-3Dy", M3parenscTBo: "Cubupckuii
denepanbubiit yausepcuret (COV)", Kpacnospek, 2016 - (238 ¢.)
https://biblioclub.ru/index.php?page=book&id=497289.

13



5.2 JIunieH3MOHHOE M CBOOOHO PacPOCTPaHsieMoe MPOrpaMMHOe ofecredeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Buneokondepennuu (Maitaa, Coepmxasz, BK u np);

4. Onshape.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DuekrponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

4. Undopmannonno-cnpaBoyHas cucrema «Kogexc/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep OcHaleHue
ayJAUTOPHUH,
HaAaMMCHOBaHUE
VY4eOHble ayAUuTOpUU IS K-120, cepBep, KOHIUIIUOHED
IIPOBEJCHUS JICKIIMOHHBIX |  MamuHHbIi
3aHATHI U TEKYLIETO 3ain MBI]
KOHTPOJIS
VY4eOHble ayAUTOpUU IS ODA-7, CTOJI IPEI0IaBaTENs, CTOJI yUeOHBbIH, CTYII, MKad
IIPOBECHUS Tunorpad JUIsl TOKyMEHTOB, MYJIbTUMEINNUHBIN IPOEKTOP,
IPAKTUYECKUX 3aHATUH, 9KpaH, T0CKa MapKepHasi, 1a00paTOpHBIA CTEH],
KP u KII KOMIIBIOTEP MEePCOHATIBHBINA, HHBEHTAph YUCOHBIH,
JUIUIOMHBIE U KypCOBBIE€ PaOOTHI CTYJAEHTOB
VY4ebHble ayIUTOPUH IS DDA-7, CTOJI IIperoiaBaTelisi, CToJ y4eOHbI|, cTyI, mKad
[IPOBECHUS Tunorpad JUIsl JOKYMEHTOB, MYJIbTUMEAUNHBIN IIPOEKTOD,
IIPOMEXYTOUYHON 9KpaH, 10CKa MapKepHasi, 1a00paTOpHBIA CTEH],
aTTecTanuu KOMIIBIOTEp NEPCOHATIbHBIN, HHBEHTaph Y4EOHBIH,
JUIJIOMHBIE U KypCOBBIE pabOThI CTYJICHTOB
ITomemenus qis DDA-7, CTOJI TIPENoaBaTelisi, CTOJ YUeOHBIN, CTYJI, MKad
CaMOCTOSITENIbHOM PaboThI Tunorpad JUIsl TOKyMEHTOB, MYJIbTUMEINNHBIN TPOEKTOD,
9KpaH, Jocka MapKepHasi, 1ab0paTOpHbIN CTEH],
KOMITbIOTEP NE€PCOHANIbHBIN, HHBEHTaph Y4eOHBIH,
JUIUIOMHBIE U KypCOBBIE€ Pa0OTHI CTYZEHTOB
ITomemenus s DDA-26, CTOJI, CTYJI, JOKYMEHTBI
XpaHeHHs: 000pyAOBaHUS Apxus

U y4eOHOr0 MHBEHTapsI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ABTOMAaTH3aIMs TPOEKTHO-KOHCTPYKTOPCKHUX padboT

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4
KM-5

Coznanne 3D-Monenu o ueprexy neranu (I'paduyeckas padora (depTex))

Co3znanue 3D-mozmenu 1eTany U3 JUCTOBOrO MeTasuia. Moienb KOHTaKTHOM MOICUCTEMBI
nporotuna (I'paduueckas padota (uepTex))

Cosznanue coopounoit 3D-monenu (I'padudeckas pabora (4epTex))

Co3zanne accouaTuBHOTO IByMepHOTro ueptexa (I'paduueckas padora (4epTex))
Cosznanune 3D-moznenu snekrpudeckoro anmnapata (Pacuerno-rpaduyeckas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnpnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 >
paznena AT et Henens 4 6 8 10 16
KM:
1 Mopnyns 1. Hauyano pa6otsl B T-FLEX CAD u
ocHOBHI 3D-MonenupoBaHus

11 Ocnosl padotel B T-FLEX CAD. bazoBbie moHsTHS +

) Y IPUHITUIIBI
19 BBenenue B napamerpuueckoe 3D-MonenupoBaHue. +

' Co3anne NpocThIX AeTalen
1.3 JeTtanu u3 TMCTOBOTO MeTalia +

2 Mopnyns 2. Coopounsie 3D-Monenu
2.1 OcHOBHbIE IOHATHS U TPUHLMUIIBI CO3JaHUs COOPOK +
29 Co3nanue u aHan3 cOOpPKH. AHUMHUPOBAaHUE +

' JIBIDKEHUS] MEXaHU3MOB

3 Monyinb 3. JIByMepHBIE YEPTEKHBIE BUIBI
3.1 Co3znanue uepTexa J1eTain +
3.2 Co3nanue uyeprexa cOOpKH +

4 Monyns 4. 3D-Mo1e11 TUIIOBBIX Y3J10B

HIIEKTPUUYECKHUX aMIapaToB

4.1 KonrakTHag moacucreMa +
4.2 DJEeKTPOMAarHUTHBIA PaclENUTENb +
4.3 Kopmyc anmapara +
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4.4

Pacuérno-rpaduueckas pabota

Bec KM, %:

15

15

15

15

40
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