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HaumeHnoBaHue 06pa3oBaTejibHOI NPOrpaMMbl. JJIeKTPHYECKUe AaNNIAPAThl YIPaBJICHHUSA U pacnpeeaeHust
HePrum

YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
ABTOMATU3ALIUSA IPOEKTHO-KOHCTPYKTOPCKHUX PABOT

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:
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Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04
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1 cemecrp - 4;
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Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
I'padpuueckas padora (uepTex)
PacuerHo-rpadguyeckas paéora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

1 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

a Bnageneyu MonokaHoB O.H.

HDGHOI[aBaTeJIB * MOK ¢ MaeHTuduKkatop R28e37510-MolokanovON-815ccdf| O.H. MoaokaHoB

(OJDKHOCTB) (mozruch) (pacmudpoBKa HOIIHCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBoguTens

Bnageneyu KypbaTos N.A,
00pa3oBaTeILHOM MPOrpaMMbI E P — R1a0cOffa-KurbatovPA-23b01cca IT.A. Kypb6aroB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIOJITTHCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K
3aBeyrOIUii BBITYCKAIOLIEN Brageney Kucenes M.T.
Ka(bez[pbl NaeHTUdMKaTOP R572cad413-KiselevMG-f37ee096 M.F. KI’ICGHeB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBOeHMS AMCHMIUIMHBI. OCBOCHUS IUCLUIUIMHBI U3YYEHUE OCHOBHBIX KOHCTPYKTHBHBIX

y3II0B JJICKTPUYECKUX allllapaToB U IMOJIy4YEeHUE HABBIKOB IPUMEHEHHS] CUCTEM aBTOMATU3UPOBAHHOIO

IIPOEKTUPOBAHUS VISl JAIBHEUIIETO UCIIOIb30BaHNs B IPOEKTHO-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 000CHOBAHMS KOHKPETHBIX TEXHUYECKUX PELICHUH IpU
POCKTHUPOBAHUU M KOHCTPYUPOBAHUH HIEKTPOMEXAHUYECKUX aIMapaTOB aBTOMATHKH, CUIIbHOTOUYHBIX
JIEKTPUYECKHUX aIlapaToB YIPaBICHHUS U 3alIUThl, CHCTEMHBIX alllapaToB YIPABJICHHS U allllapaToB
pacIpeneIuTeIbHbIX YCTPONCTB.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH 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:
- IPUHIIHITBI TIOCTPOCHUS JIBYMEPHBIX
acCOIMATUBHBIX YepTekel Ha ocHOBE 3D-
MOJIEJICH U IPUMEHSIEMYIO TS TOTO
TEPMHHOJIOTHIO;

- OCHOBHBIE TOHSATHUS TPEXMEPHOTO
MOJICTIMPOBAHUS U MPUHIUIIBI CO3AAHUS
TBEPAOTEIBHBIX MOJIETIEH;

- OCHOBHBIE TMOHATHUS U IPUHIUIIBI
co3nanus coopounsix 3D-monenei;

- TEPMHHOJIOTHIO, IPUMEHSIEMYIO TIPU
co3nanuu 3D-mozeneit 21eMeHTOB
AIIEKTPUYECKUX allllapaToB U3 JHUCTOBOTO
MeTasia;

- KJIFOUEBbIE 0COOEHHOCTHU
KOHCTPYKTHUBHOTO MCITIOJTHCHHUS
COBPEMEHHOM HU3KOBOJIbTHOU
anmapaTypsl 3alTUTHI U YIIPaBJICHHUS,

- IOIXO/IBI K CO3/IaHuI0 U aHanu3y 3D-
MOJIENEN KOHCTPYKIUI SJIEKTPUIECKUX
anmnapaToB MPHU MOMOIIHU COBPEMEHHBIX
CPEJICTB aBTOMATHU3HPOBAHHOTO
MPOEKTUPOBAHMSI.

YMETB:
- BBINIOJIHATB ACCOLIMATUBHBIN IBYMEPHBII
yepTEx aeTaneil 1 cOOpOK Ha OCHOBAaHUH
nx 3D-Mmopenei;

- CaMOCTOSITEILHO co3/1aBaTh 3D-Momenu
JeTaneil 1 COOPOUYHBIX €TUHUIL
ANEKTPUYECKUX alnapaToB MPU NOMOIIU
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

- co3maBsath 3D-Momenu nerajiei
AIIEKTPUYECKOTO anmnapara u3 JUCTOBOTO
Metaia npu nomouiu CAIIP;

- co3aBaTh 3D-Moenu npocThix
COOpPOYHBIX €AMHHUIL, IPOBOJINTH AaHAIIU3
KOPPEKTHOCTH B3aMMHOTO PACIIOIOKEHUS
JeTaneii COOpKU U aHUMHUPOBATh
JIBIDKCHUE MCXaHH3Ma.

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.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) MO BHJaM y4eOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
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 6 - 10 - - - - - 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 2 - 2 - - - - - 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 Beenenue B 16 2 - 6 - - - - - 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 2 - 2 - - - - - 4 - [1], 135-142
MeTajia [2], 48-54
[6], 70-85
2 Mopayis 2. Co0pouHble 19 3 - 8 - - - - - 8 - Ilodzomoska domawinezo 3adanus:
3D-monenu IToxroToBka fOMaNIHUX 3aAaHUi Mo Temam: 1.
2.1 OcHOBHbIE TIOHATHUSA U 10 2 - 4 - - - - - 4 - Cosnganue cOOpKH MPOCTOrO MEXaHU3Ma. 2.
NPUHLMUITBI CO3JJaHUS Co3naHue aHUMAlUK U aHAIN3 IBHKCHHS.
cOopok JIOTIONTHUTENBHO CTYICHTY HEOOXOIMMO
2.2 Co3naHue U aHanu3 9 1 - 4 - - - - - 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 1.0 - 2 - - - - - 8 - Iloozomoexa domawnezo 3adanua:
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qepTé)KHLIe BUbI

IloaroToBKa JOMAIIHUX 3aJaHUN IO TEME:

3.1 Coznanue ueprexa 5.5 0.5 1 4 Co3znanue yepTeska MoJioca 3JIeKTPOMarHuTa u
JICTAITN co3/1aHue YepTexa cOOpKH. JIoNmoIHUTEIbHO
3.2 Co3nanue yepTexa 55 0.5 1 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 Monyns 4. 3D-monenu 84 6 12 66 Iloozomogka pacuemuo-zpaduueckozo
TUIIOBBIX y3JIOB 3adanua: B pamkax pacyeTHO-rpayecKoro
AJICKTPUUYCCKUX 3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
armapaTroB IIJ'I)I BBIIIOJIHCHUA qepTen{eﬁ BBIIIOJIHAKTCS
4.1 KonTakTHas 22 2 4 16 MIpeIBapUTeNIbHbIE PACUe€Thl OCHOBHBIX
noJicucTeMa rokasaTesieli, KOTopble YKa3bIBaloTCs Ha
4.2 ONeKTPpOMarHUTHBIN 22 2 4 16 uepTexke. 3a1aHUe BBITIOHSETCS
pacuenurTens WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
4.3 Kopnyc arnmnapara 22 2 4 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

UCMOUYHUKOB.
[4], 96-122, 528-531

[5], 463-464
3adeT ¢ OLIEHKOH 0.3 - - - 0.3 -
Bcero 3a cemectp 144.0 16.0 - 32 0.3 95.7
Hroro 3a cemecTp 144.0 16.0 - 32 - - 0.3 95.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsle padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




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 crenensx cBo0oab! Aetaneid. [lousatus Conpsokenns (Mates) u Bzanmocssizu (Relations)
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Mexay aeransimu cOopku. Tumbl conpspkenuit (Mates): 3akpemennoe (Fastened), Bpamarensaoe
(Revolute), Humuaapuueckoe (Cylindrical), ITomynok (Slider), [Tnanapuoe (Planar), Ilun-ITa3
(Pin-Slot), IHaposoe (Ball), IlapamnensHoe (Parallel), Kacarensnoe (Tangent). Twumsrl
Bsaumocssseit: Penykropuas (Gear), Peiika-Illecrepuss (Rack and Pinion), BuntoBas (Screw),
Jluneitnas (Linear). Coemgmnaurens Comnpspkenuit (Mate Connector) W ero JOKaibHas CHCTEMa
KoopauHat. bubnumoreka cranmapTHeIX 2neMeHTOB (Standart Content): OGONTHI, TalKW, MAHOBI.
[Ipouecc co3manud LWIMHAPUYECKOM TMPYKUH CKaTthus W pacTsokeHus. [lpouecc co3panus
TOPCUOHHON MpYyKUHBI. OCHOBHBIE ATambl CO3/IaHUs MPOCTONH COOPKH METOJIOM «CBEPXY BHH3M.
Coznanue neraneu uist IpoeKTa yueOHOH COOPKU KaHTUIIEBEPHOUM CTPYOLIMHBL. .

2.2. Co3nanue u aHanu3 cOOpKU. AHUMHPOBAHUE JIBUYKEHUSI MEXaHU3MOB

[Tpouiecc co3manmsi yueOHOW cOOpKHM Ha TpHMeEpe KaHTHIIEBEpHOU CcTpyOruHbL. J[oOaBneHue
neranet B cOopky. Hamoxxenme Comnpspkenuii (Mates) m Bzammocsszeir (Relations). 3amanme
[Tpenenos (Limits) mpu nHanoxxenuu Comnpsokenuid (Mates). AHaIN3 KOHPIUKTOB MEKIY JETaTsIMU
cOopku npu nomoru coznanus 3D-paspes3os (Sections View). Pasnecennsriii Buzg (Exploded view).
PenaktupoBanue aeranu B KOHTEKCTe Apyrux siaemeHToB cOopku (Edit in Context). UmuTanms
paboThl MeXaHHW3Ma W aHadu3 JBIDKEHUS KOMIOHEHTOB cOopku. Co3gaHuii aHUMAIIHA.
PenaktupoBanue cOopku. Co3naHue M HUCHOJIb30BAaHUE I10JIb30BaTENbCKOro CoennHuTeNs
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 CTYACHTY IIPEABAPUTENIBHO B Hauane cemectpa. CTyIeHTOM
MPOBOASATCS. U3MEPEHUS Pa3MEpOB JIeTalel ammapara, Ha OCHOBAHUU YETO BBIMOJIHSAETCS MOJEINb.
3ajanue BBIMOJIHACTCS MHAUBUIYaIbHO MO BapuaHTaM. B kauecTBe Tem 3ajaHus MPUMEHSIOTCA
cinenyromue: 1. Pa3paborka 3D-monmenu KOHTaKTOpa pas3audHbIx monenei. 2. Pazpaborka 3D-
MO/IeJId aBTOMATUYECKOT'0 BBIKJIFOYATEIISI PATUUYHBIX MOJIETICH. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. OcnoBsl pa6otser B CAIIP Onshape. ba3oBbie MOHATHS ¥ IPHHLIUIIBL ;
2. Beenenue B napamerpuueckoe 3D-monenupoBanue. Co3aanue IpoCcThIX JeTallei;
3. Jleranu U3 TUCTOBOTO METAJLIA;
4. OCHOBHBIE MTOHATHS U MIPUHIIMIIBI CO3/IaHUSL COOPOK;
5. Coznanue u aHanu3 cOOpKU. AHUMUPOBAHUE JIBM)KEHUSI MEXaHU3MOB;
6. Co3tanue yeprexa JAeTalu;
7. Co3panue ueprexa cOOpKH;
8. KoHTakTHas nojacucrema;

9. DneKTpOMarHUTHBIN paclenuTeNb;

10. Kopnyc anmapara.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYeHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJBHBIX MeponpusaTHii 1mo pasgeny "Pa3zpaborka 3D-Mozmenu 3JI€KTpUUECKOTO
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 KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUTUHBEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3arutaHupPOBaHHBIE PE3YJIbTAThl OOYUYCHHSI IO JTUCITUTIIINHE Konpr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1] 2]3]4

3HaTh:

MOJIXO0/Ibl K CO3JJaHUIO U aHanu3y 3D-Mojeneid KOHCTPYKIHA PacuetHo-rpaduueckas

AJIEKTPUYECKHUX aIapaToB MPHU MOMOIIN COBPEMEHHBIX CPEACTB N1-4nk-2 + | pabora/Co3nanue 3D-Momenn

ABTOMATU3MPOBAHHOTO MMPOCKTUPOBAHUS AIIEKTPUYECKOTO amnmapara

KJIFOUE€BbIE OCOOCHHOCTH KOHCTPYKTHUBHOTO MCIIOJTHEHUS PacuerHo-Tpaduueckas

COBPEMEHHOM HU3KOBOJBTHON anmnapaTyphl 3allIUThI U YIIPABICHUS NI-4nk-2 + | pabora/Co3nanue 3D-mMonenu
AIIEKTPUYECKOTO anmnapara

TEPMHUHOJIOTHIO, IPUMEHSEMYIO Mpu co3aanuu 3D-moxaeneit I'padpuaeckas padbora

AJIEMEHTOB 3JIEKTPUUECKUX alapaToB U3 JIMCTOBOIO MeTaljia N -4mik-2 + (ueprex)/Co3nanne 3D-monenu neranu
13 JIMCTOBOTO METajlia

OCHOBHBIC TTOHSATHUS U MIPUHIUIIBI CO31aHMs cOOpouHbIX 3D-Momeneit I'padpuaeckas padbora

N/1-4nk-2 + (ueprex)/Co3nanue coopouHoit 3D-

MOJICIN

OCHOBHBIC MTOHATHS TPEXMEPHOTO MOJICITUPOBAHUS U TIPUHITUTIBI I'paduueckas padbota

CO3JaHusl TBEPAOTEIbHBIX MOJENEH N/1-4nk-2 + (ueptex)/Coznanue 3D-monenu mno
YEPTEXKY JETAIN

MIPUHIIMITBI TIOCTPOEHUS IBYMEPHBIX aCCOIIMATUBHBIX YepTekKell Ha I'padmyeckas pabora

ocHoBe 3D-Mozeneil u MpUMeHSIeMYIO Ul 3TOTO TEPMUHOJIOTHIO N-4rik-2 + (ueptex)/Co3naHue acCOMaTUBHOTO
JIBYMEpPHOT'0 YepTexa

YMerb:

co3iaBath 3D-Moaenu IpOCThIX COOPOYHBIX €IMHHUIL, TPOBOJAUTH I'padmyeckas pabora

aHaJIN3 KOPPEKTHOCTH B3aUMHOTO pacrojoxkeHus aeraneit coopku u | M-4rnk-2 + (ueptex)/Co3nanue coopounoit 3D-

AHUMHUPOBATH JIBI)KEHUE MEXaHU3Ma MOJIEITH

co3naBath 3D-mozenu AeTael 3JIEeKTPUYECKOTO anmapara u3 I'paduueckas pabora

nucToBoro Metamia rnpu nomoiu CAITP N/1-4nk-2 + (ueptex)/Co3nanue 3D-moaenu aetanu
13 JINCTOBOTO METajlia
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co3/1aBaTh TBEPAOTEIbHBIE TapaMeTpruueckue 3D-Moaenu neraneit ¢

I'padpuaeckas padbota

ucnons3zoBanuem CAIIP N-4nxk-2 (ueprex)/Coznanue 3D-moenu mo
YEPTEKY TN

CaMOCTOSITENTLHO co37aBaTh 3D-Momenu neraneid u COOPOIHBIX PacuetrHo-rpaduueckas

€IMHUII DJICKTpUYECKUX annapaToB mpu momouu CAIIP N/1-4nk-2 pabota/Co3nanue 3D-monenun
AIIEKTPUUECKOTO anmnapara

BBITIOJIHATH ACCOIIMATUBHBIA IBYMEPHBIN 4epTEXK eTaneit 1 cOOpoK I'padpuaeckas padbota

Ha ocHoBaHUM ux 3D-mopeneit N-4nxk-2 (ueptex)/Co3naHue acCOIMATUBHOTO

ABYMCPHOI'O UCPTCIKA
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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. Co3nanue 3D-monenu neranu u3 aucroBoro meramia (I'paduueckas padota (ueprex))
2. Coznanue 3D-monenu no yeprexy aeranu (I'padudeckas padota (uepTex))
3. Co3pmanue accounaTHBHOTO IByMepHOro ueprexa (I'paduueckas padora (ueprex))
4. Coznanue coopounoii 3D-moxnenu (I'paduueckas pabota (deprex))

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Nel)
Onenka omnpezensercs MO0 COBOKYIMHOCTH Ppe3yJIbTaTOB TEKYLIEro KOHTPOJIS YCIIEBa€MOCTH B
cooTtBeTcTBUM C [lonoxeHnem o OamibHO-peUTUHIOBOM cucteme s cryaeHToB HUY «MOW».

B nunnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuanue: OnieHOYHBIC MaTSPUAITBI TIO JUCIUILIMHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. bonsirakos, B. I1. 3D-moxenuposanue 8 AutoCAD, KOMITAC-3D, SolidWorks, Inventor, T-
Flex : yueOusiii kypc (+DVD) / B. I1. bonbmakos, A. JI. boukos, A. A. Ceprees . — CII6. : ITutep,
2011 .-336c. - ISBN 978-5-49807-774-1 .,

2. IMotemkuH, A. E. TBepnotenbHoe moaenupoBanue B cucteme Kommac-3D / A. E. [TotemkuH . —
CII6. : BXB-IletepOypr, 2004 . — 512 c¢. + CD-ROM . — (Macrep pemenwii) . - ISBN 5-941574-72-
X

3. Mroppeit, J1. SolidWorks : mep. ¢ anri. / JI. Mroppe#t . — 2-e u3a . — M. : JIOPH, 2003 . — 604 c. -
ISBN 5-85582-197-8 .;

4. OCHOBBI TEOPUU AIEKTPUUECKHUX aNNapaToB : Y4EeOHUK JUIsl By30B IO HAIIPaBJICHUIO
"DnexkTposHepreTrka u snekTporexuuka” / pex. I1. A. Kypbatos . — 5-e uzn., nepepa0. u jor . —
Canxrt-IlerepOypr : Jlans, 2015 . — 592 ¢. — (YueOHuku 115 By30B. CriennanbHas TuTeparypa) . -
ISBN 978-5-8114-1800-8 .,

5. Caxapos, I1. B. IIpoekTupoBanue 3MeKTPUUECKUX aNapaToB : Y4ueOHOe MocoOue Jisi BYy30B 10
crenuanbHOCTH "DnekTpuyeckre MamuHbl U anmnapatsl” / I1. B. Caxapos . — M. : Dueprus, 1971 . —
560 c.;

6. A. A. MakcumoBa- "HHxeHepHoe nmpoekTupoBanue B cpenax CAD: reomerpuueckoe
MoaenupoBanue cpeacramu cucteMbl «KKOMITAC-3Dy", M3natenbctBo: "Cubupckuit
denepanbubiit yausepeuret (COY)", Kpacnospek, 2016 - (238 ¢.)
https://biblioclub.ru/index.php?page=book&id=497289.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OnepanrionHasi cucrema cemeiicta Linux;

3. Maiinn Buneokondepenuuu;

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, MYJIbTUMEIUNHBIA ITPOEKTOD,
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 KypCOBBI€ 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))

Cosznanue 3D-moznenu neranu u3 aucroBoro Merasia (I'padudeckas padora (4epTex))
Coznanne coopounoit 3D-monenu (I'padudeckas padora (depTex))

Cosznanue acconuaTuBHOTO AByMepHoro yeprexa (I'paduueckas padora (qeprex))
Cosznanue 3D-moznenu anekrpudeckoro anmnapata (PacuerHo-rpaduyeckas padora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep Paznen nucuunimHbl KM: L 2 3 4 >
pasjena Al et Henens 4 6 8 10 16
KM:
1 Monyns 1. Hauano pa6otsl B T-FLEX CAD u
0CcHOBbI 3D-MoenupoBaHus

11 Ocnossl padotsl B T-FLEX CAD. bazoBbie nousTus +

' Y IPUHITUTIBI
19 Beenenue B napamerpuueckoe 3D-MoaenupoBaHue. +

' Co3zanne NpocThIX AeTasien
1.3 Jleranu U3 TUCTOBOrO MeTasIa +

2 Monyns 2. Coopounsie 3D-monenu
2.1 OcHOBHBIE TOHATHS U IPUHLIUIIBI CO3JJaHHs COOPOK +
29 Coznanue 1 aHainu3 cOOpku. AHUMHUPOBAHHE +

' JIBIDKCHUSI MEXaHHU3MOB

3 Monynsb 3. JIByMepHbIe YepTEXKHBIEC BUIbI
3.1 Cosznanue ueprexa JeTaiu +
3.2 Co3nanne yeprexa COOPKH +

4 Mopyns 4. 3D-M0/1€71 TUTIOBBIX Y3JI0B

AJICKTPUYECKUX aNTapaToB

4.1 KonrakTHas noacucrema +
4.2 DIIEKTPOMAarHUTHBIA pacUENnuTENb +
4.3 Kopmyc anmapara +
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4.4

Pacuérno-rpaduueckas pabota

Bec KM, %:

15

15

15

15

40
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