MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

VYTBEPX/AIO
OOKYMEHT NOANNCAH %)
QNEKTPOHHOW NOAMUCHLIO HpOpeKTOp 110 yqe6HOI/I pa6OTe
CepTudumkaT: 6FC632A3C216BIFFDAOFSEADC52COSFE E.I/I..HYKOBHI/IKOBa
Bnapeneu: Cutos Unbsa Cepreesny
[LevictButeneH: ¢ 25.03.2024 go 18.06.2025
08 mas 2024 .

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.B.01.01 CucreMbl aBTOMATU3UPOBAHHOIO MPOEKTHUPOBAHUSA MO bEMHO-
TPAHCHOPTHBIX, CTPOUTEIbHBIX, JOPOKHBIX CPEICTB U 000PYI10BAHUSA

3akperuiena 3a kabenpoii  IloabeMHO-TPaAHCHOPTHBIX, CTPOUTEIBHBIX H TOPOKHbBIX
MAIIMH U 000Py10BAHUS

VYueoOnsii iian  ¢s230501 23 TTC.plx
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEICTBA

Kanudukamms Nnxenep

dopma 00yucHHST 3a0UHasI
Oo6mas tpynoemMkocth 4 3ET

Buasl kouTpons Ha Kypcax:
Pedepar 2, 3auer 2

Pacnpene.neﬂne 9aC0B JMCHUIIMHBI 110 KypCaM

Kypc 2
Bun 3anaruit vII PII Hroro

Jlexuuu 2 2 2 2
IIpaxkTuueckue 4 4 4 4

B ToM unce uHT. 3 3 3 3

B Tom uncie B hopme 4 4 4 4
IIPaKT.MOATOTOBKU

Hroro ayn. 6 6 6 6
KonrakTtHas pabora 6 6 6 6
Cawm. pabora 134 134 134 134
Yacel Ha KOHTPOJIb 4 4 4 4
Htoro 144 144 144 144
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[Iporpammy coctaBui(n):
K.neo.u., ooy., I pucopesckuii JI.b.

Pabouas mporpaMmMa JUCIUILTAHBI

Cucremnl ABTOMATHU3HPOBAHHOI'O TPOCKTUPOBAHUA MOABECMHO-TPAHCIIOPTHBIX, CTPOUTEJIbHBIX,
AOPOKHBIX CPEACTB H 060py)101;amm

paspabotana B coorBercTBur ¢ I'OC:

denepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT BhICLIET0 00pPa30BaHUs - CHELMAIUTET 110
cnermanbHocTH 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CpeACTBa (MIprKa3 MUHOOpHAYKH
Poccun ot 11.08.2020 r. Ne 935)

COCTaBJICHA HA OCHOBAaHUH yqe6Horo IJjiaHa:

23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEICTBA
YTBEPXKACHHOTO Nprka3oM pektopa oT 30.01.2024 Ne 32.

Pa6ouas nmporpamma o1006peHa Ha 3ace1anuu Kadeapbl
IMoabeMHO-TPAHCHIOPTHBIX, CTPOUTEIBLHBIX H TOPOKHBIX MALIMH U 000PY10BaHUSI

[Iporoxon ot 22 ¢espans 2024 r. No§
Cpoxk nefictBust nporpammsl: 2024 - 2028 yu.r.

3aB. kadenpoii 3enpkoB C.A.

[Ipencenarens MK®

JIOIIEHT, K.T.H., Bapaansu M.A. poTokoa oT 5 mapta 2024 r. No7

OtBetcTBeHHBIN 3a peanuzanuio OITOIT 3enbkoB C.A.
(moamuck) (®HO)

JupexTop 6MOIMOTEKH Cotauk T.D.

Ne peructparun 47

(MeToAMYEeCKU OTIeN)
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BusupoBanue PIIJI 1151 ucniosiHeHHsI B 0YepeIHOM Y4eOHOM roay

[Ipencenarens MK®
2025 1.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IMoabeMHO-TPAaHCHOPTHBIX, CTPOUTEILHBIX U JOPOKHBIX MAIIMH H 000PYIOBAHHS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 20251, Ne
3aB. kadenpoit

Buzuposanue PII/] 1j151 ucnio/iHeHUsI B 04epeAHOM Y4eOHOM rojy

IIpencenarens MK®
2026 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2026-2027 yueOHOM rofy Ha 3acegaHnuy Kadeapsl
[HoabeMHO-TPaHCHIOPTHBIX, CTPOUTEIBHBIX U IOPOKHBIX MALLIMH U 000py10BaHHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

BusupoBanue PIIJ] 1,151 MCIIO/THEHUSI B 04epeHOM Y4eOHOM roay
IIpencenarens MK®

- 2027 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IoxbeMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX H JOPOKHBIX MALINH H 000PY10BaHNUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

BusupoBanue PIIJI 1151 ucniosiHeHHSsI B 0YepeIHOM Y4eOHOM roay

[Ipencenarens MK®

2028 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTOPTHBIX, CTPOUTETbHBIX H JOPOKHBIX MAIIUH U 000PYT10BAHUS

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | @opmupoBaHKe: yMEHHS peImaTh NpodecCHOHATbHbIE 331a4l HA OCHOBE HCIIOIB30BAaHNS HH(OPMAIIMOHHBIX U IIU(PPOBBIX
TEXHOJIOTHi; HABBIKOB MOJICJIMPOBAHYS M IPOSKTHPOBAHHS TEXHUUYECKUX 00BEKTOB; HABBIKOB, HEOOXOIMMBIX IS
Pa3pabOTKH 3IETPOHHON KOHCTPYKTOPCKOHM NOKYMEHTALMH U3/IEINi MAIIMHOCTPOCHUSI IPH MCIIOJIb30BaHUH
COBPEMEHHBIX CHCTEM MPOCKTHPOBAHMUS; NMPHHIIUIIOB PA0OTH COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIOTHH IpH
pelIeHun 3a1a4 IpodecCHOHANBHOI NeaTeIbHOCTH; CIOCOOHOCTH PaboTaTh ¢ HHpOpManueH B r00aTbHBIX
KOMIIBIOTEPHBIX CETSX; CIOCOOHOCTH MPUMEHSATH COBPEMEHHbIE POrPaMMHBIE CPEACTBA JUIs Pa3pabOTKH ¥ PeAAKINH
IIPOEKTHO-KOHCTPYKTOPCKON M TEXHOJIOTHYECKOH TOKyMEHTAIINH, BIafeHIe 2JIeMCHTAMI Ha4epTaTeIbHON TeOMETPHHU H
HMHKCHEPHOH rpaMKy; TOTOBHOCTH IPOSKTUPOBATH U KOHCTPYHPOBATH THIIOBBIC ACTATH H y3III IIPH UCTIOIH30BAaHUU
CTaHJIAPTHBIX CPE/ICTB KOMITLIOTEPHOTO IIPOESKTUPOBAHH; CIIOCOOHOCTH BBIIOJIHATE MAaTEMAaTHYECKOE MOJIEIIMPOBAHHE
IIPOLIECCOB U 00BEK-TOB Ha 0a3e CTaH/IapTHBIX TAKETOB aBTOMATH3HPOBAHHOTO IPOSKTUPOBAHUS U UCCIIECA0BAHHUIA.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: |BI.B.01.01

2.1 | TpeGoBanus K npeaBapUTeJbLHON MOATOTOBKe 00y4al01Ierocs:

2.1.1 | MmxenepHast rpaduka

2.1.2 | ABTOoMaTu3aIws HHXEHEPHO-TpaPuIeCKIX padboT

2.2 | IMCUMILUIMHBI ¥ MPAKTHKH, JJI51 KOTOPHIX OCBOEHHE IAHHOM JHCHUIIHHBI (MOXYJIsI) HEOOX0IUMO KaK
npealecTByolee:

2.2.1 | OCHOBBI MPOEKTUPOBAHUS MAIITH

3. KOMIIETEHLIMHA OBYYAIOIIETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHHUS AUCLIUTLIMHBI
(MOAYJISA)

VYK-2: CniocodeH ynpasJisiTb IPOEKTOM HA BCeX 3TANAX €ro ;KU3HEHHOr0 HMKJIa

Wunukarop 1 | YK-2.1. Pa3pabaTbiBacT IPOEKT C YYETOM aHAIN3a aJbTCPHATHBHBIX BAPUAHTOB €TI0 PCaH3aIlHH.

WNnpukatop 1 | YK-2.2. Yopasnser npoekToM Ha BCeX dTanax >KU3HEHHOTO LUKIIA.

IIK-1: CnocofeH K INIAHUPOBAHUIO pa3pabdorku kKoHCTPyKuMii CIM B MX KOMIIOHCHTOB

Wuaukarop 1 |IIK-1.1 ®opmupyer miaHbl pa3paOOTKH KOHCTPYKIHUH, SKCIUTyaTalMOHHO-TEXHUYECKOIH U KOHCTPYKTOPCKOM
JIOKyMeHTaluu Ha KOHCTpyKUuH C/IM U UX KOMIIOHEHTHI.

Wnamnkarop 1 |I1K-1.2 [Tnaaupyet pecypcsl i pacupenenseT padboTsl Mo pa3paborke KOHCTpyKuid C/IM B MX KOMIIOHEHTOB.

IIK-2: CnocodeH k opranuzanuu pa3padorku koHcTpykuuii CJIM u UX KOMIIOHEHTOB

Wuanukarop 1 [I1K-2.1 Koopaurupyet aeiicTBus ncnonHutenei paspabotku koHcTpykuuit CJIM 1 UX KOMIOHEHTOB.

Wumukarop 1 |I1K-2.2 OcymecTBiseT HOArOTOBKY IPEIIOKCHUHN 110 YHU(PUKAIMY U IPHMEHEHHIO OPUTHHAIBHBIX WM CEPHHHBIX
koHCTpyKuuii CIAM M HX KOMIIOHEHTOB.

ITK-4: Cnocoden k opraHu3anuy KOHCTPYKTOPCKOIO CONPOBOK/IEHNS MPON3BoAcTBa U ncnbiTannii CAM u nx
KOMIIOHEHTOB

Wnpukatop 1 |1IK-4.1 IIpoBoauT ananu3 pe3ynbraToB ucnbiTaHuii CIM 1 UX KOMIIOHEHTOB.

Wnpukatop 1 |1IK-4.2 Pa3pabaTeiBaeT MEpONPHUSATHS IO YCTPAHEHHUIO 3aMeuaHmii o pesynbraraMm ucnsitannid CAM u ux
KOMIIOHCHTOB

B pe3yiabTaTe ocBOeHMS AMCHUIIMHBI 00Y4AI0LIMIACSH N0TKEH

3.1 (3HaTh:

3.1.1 | Cnoco6sI pa3pabOTKH MPOEKTa C yUETOM aHANIN3a albTEPHATUBHBIX BAPHAHTOB €TI0 peaau3allii; METOAbI yIIPaBIeHHs
IIPOEKTOM Ha BCEX 3Tarax >KH3HEHHOTO IIUKIIa; MPUHIUIE HOPMHUPOBAHUS IUTAHOB pa3pabOTKH KOHCTPYKIUH,
9KCILTYaTallUOHHO-TEXHUUECKOH U KOHCTPYKTOPCKOM TOKyMEHTauy Ha KOHCTpyKuuu C/IM 1 UX KOMIIOHEHTHI;
MIPUHIUIIBI IFIAHUPOBAHUS PECYPCOB U pacnpeaeneHns padoT mo paspadboTtke KoHCTpyKumii C/IM u ux
KOMITOHEHTOB;METO/Ibl KOOPAMHAIMH ACHCTBHIA UCTIONHUTENEH pa3padboTku KoHCTpykimid CJIM M MX KOMITIOHEHTOB;
METOIBI TTOJITOTOBKH IPEUIOKEHHUH 10 YHI(DUKAINU U IPUMEHEHHIO OPUTHHAIBHBIX WM CEPUHHBIX KOHCTpykimid CJIM
U X KOMIIOHEHTOB; METO/bI IPOBEACHH aHaNIu3a pe3ynbTaTtoB HenbTaHui CIM 1 UX KOMIIOHEHTOB; METOMBI
pa3pabOTKH MEPONPUATHUIL [0 YCTPAHEHUIO 3aMeYaHu 1o pe3ynbTataM ucnblTanuilt CJIM U nX KOMIOHEHTOB.

3.2 | YmeTh:

3.2.1 | Pa3zpabatbiBaTh MPOEKT C yUETOM aHANIM3a AIbTEPHATUBHBIX BAPHAHTOB €T0 PEeaIU3alliy; YIPaBIATh IPOSKTOM Ha BCEX
JTarax XU3HCHHOTO IUKIIA; GOPMHUPOBATH ILIaHBI Pa3paOd0TKU KOHCTPYKIHUHA, SKCIUTYaTallHOHHO-TEXHUYCSCKOM 1
KOHCTPYKTOPCKOH JTOKyMEHTaIy Ha KOHCTPpYKInH C/IM 1 MX KOMITOHEHTSI; TNIAHUPOBATh PECYPCHI IS pa3pabOTKH
koHCTpyKIA CJ/IM U MX KOMIIOHEHTOB; KOOPAWHIPOBATH ACHCTBUS UCTIOMHHUTENCH pa3paboTkun KoHCTpyKimid CJIM u
HX KOMIIOHEHTOB; OCYILECTBIISATh MOATOTOBKY HPEIUIOKEHHUI 10 YHU(PUKAIIMK U IPUMEHEHUEO OPUTHHAIBHBIX HIIH
cepuitHbIX KOHCTpYKIMH CJIM M MX KOMIIOHEHTOB; OCYIIECTBIIATh aHAINU3 pe3ysibTaToB UctibiTanuit CIIM u ux
KOMITOHEHTOB; pa3padaThiBaTh MEPOTIPUS-THUS 110 YCTPAHESHUIO 3aMeda-Huil 1o pe3yibraTaM uctbita-auid CIAM u ux
KOMITOHEHTOB.

3.3 | Bragern:




33.1

Hassikamu pa3paboTKy IPOEKTa ¢ y4eTOM aHaIH3a adbTePHATHBHBIX BAPUAHTOB €TO PeaH3al[iH; HABBIKAMH yIIPABICHHS
IIPOEKTOM Ha BCEX 3Tarax *XM3HEHHOro IIMKJIa; HaBbIKaMU ()OPMHUPOBAHUS IIJIAHOB Pa3pabOTKH KOHCTPYKIIMH,
SKCIITyaTallMOHHO-TEXHUYECKOH 1 KOHCTPYKTOPCKON TOKyMEHTaluu Ha KOHCTPpYKIuH CIAM M MX KOMIIOHEHTHI;
HaBBIKAMH IDTAHMPOBAHUS PECYPCOB IS pa3padoTku KoHCTpyKnuit CJIM M X KOMIIOHEHTOB; HABBIKAMH IO
KOOpIMHAINY JeHCTBUI HCTIONHUTENeH pa3paboTku KoHCTpYyKimid CJIM U X KOMIOHEHTOB; HaBBIKAMU 110 MOATOTOBKE
IPEJUIOKEHNH 10 YHU(DHUKAIUY 1 TPUMEHCHUIO OPUTUHAIBHBIX WM CEPUIHBIX KOHCTPYKIMIT CJ/IM M X KOMIIOHEHTOB;

HaBBIKAMH ITPOBEJICHUS aHAN3a pe3ynbTaToB ncnbiTannii C/IM 1 MX KOMIIOHEHTOB; HaBBIKAMH pa3pabOTKH
MEpOIPUATHIL [I0 YCTPAHEHHIO 3aMEYaHUH 10 pe3ynbTataM ucneitanuil CJIM 1 nX KOMIOHEHTOB.

4. CTPYKTYPA U COJAEPKAHUE JUCLUTIINHBI (MOLY.JI5T)

Kon Bun HaumenoBanue pazgenosu | Cemectp / | Yacos | Komneren- | Jluteparypa | Unre | IIpumeuyanue
3aHATHA | 3aHATHSA TemM Kypc U1 PaKT.
Pasnen |Pasznmea 1.
MammuHoCTpouTeIbHbIE
CAIIP
1.1 Jlex Poccumniickue cuctemsr 2 0,1 VK-2 [IK-1 JI1.1 0,1 Texnomornn
MIPOEKTUPOBAHUSI CPETHETO [K-2 I1K-4 JI1.2J12.1 KOMIIBIOTEPH
YPOBHS, UCIIOJIL3YEMBIC B JI2.2J13.1 oro o0y4YeHHs
MaIInHOCTpoeHuH. Beibop JI3.2 VK-2.1, VK-
CUCTEMBI JIJIS1 BBIIIOJIHEHUS 2.2, IIK-1.1,
npodecCHOHATLHBIX 3ajad. ITK-1.2, TIK-
2.1, TIK-2.2,
K-4.1, TIK-
4.2
1.2 Jlex Cucrema Kowmmac 3D. 2 0,2 VK-2 [1IK-1 JI1.1 0,2 TexHoIOrUN
OCHOBHBIE BOBMOXKHOCTH TIPH [TK-2 TIK-4 JI1.2J12.1 KOMIIBIOTEPH
MIPOSKTUPOBAHUH JI2.2713.1 oro o0ydueHHs
MAaIIXHOCTPOUTENBHBIX JI3.2 YK-2.1, VK-
HU3JCTINH. 2.2, TIK-1.1,
IK-1.2, TTK-
2.1,1IK-2.2,
[IK-4.1, ITK-
4.2
1.3 Jlex Poccuiickuii mporpaMMHBIHA 2 0,25 | YK-2TIIK-1 JIT.1 0,25 TexHonoruu
KOMIUIEKC IS YIIPABIICHUS IK-2 I1K-4 JI1.2J12.1 KOMIIBIOTEPH
SKU3HEHHBIM I[[UKJIOM HU3JIEJIUs J12.2J13.1 oro oOyueHHs
T-FLEX CAD. JI3.2 YK-2.1, VK-
2.2, TIK-1.1,
[K-1.2, TIK-
2.1, 1IK-2.2,
[K-4.1, ITK-
4.2
1.4 Jlex Cucrema TpeXMEpHOTO 2 0,25 | YK-2TIIK-1 JI1.1 0,25 | Texnosoruu
rapamMeTpU4ecKoro [TK-2 TIK-4 JI1.2J12.1 KOMIIBIOTEPH
mozenupoBanus FreeCAD. JI2.2J13.1 oro o0ydJeHwHs
Bo3moxnoctr 2D u 3D JI3.2 VK-2.1, VK-
MIPOEKTUPOBAHHUSL. 2.2, 1IK-1.1,
[IK-1.2, TIK-
2.1, TIK-2.2,
[K-4.1, TIK-
4.2
1.5 IIp Cucrema FreeCAD. OcHoBHBIE 2 0,1 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
IPUEMBI PabOTHI C BEPCTAKOM [IK-2 [1K-4 JI1.2J12.1 2.2, IIK-1.1,
Part. IToctpoenue JI2.2J13.1 [IK-1.2, IIK-
TBEPJIOTEILHON MOJIEIH. JI13.2 2.1, TIK-2.2,
[1K-4.1, I1K-
4.2
1.6 IIp Cuctema FreeCAD. Bepcrak 2 0,1 VK-2 [IK-1 JI1.1 0 VK-2.1, VK-
Part. I[Toctpoenue [TK-2 TIK-4 JI1.2J12.1 2.2, TIK-1.1,
TIPUMHUTHBOB. JI2.2J13.1 ITK-1.2, TIK-
JI3.2 2.1, TIK-2.2,
[K-4.1, IIK-

4.2




1.7 IIp Cuctema FreeCAD. OcHoBHBIE 0,1 YK-2 IIK-1 J1.1 0,1 Pa6ota B
pUEMBI PabOTHI C BEPCTAKOM [K-2 TIK-4 JI1.2J12.1 MaJIbIxX
PartDesign. IToctpoerne JI2.2J13.1 rpymnax YK-
TBEpAOTENIbHOI Mozenu " JI3.2 2.1, YK-2.2,
danen". TIK-1.1, TIK-
1.2, IIK-2.1,
[K-2.2, TIK-
4.1, 11IK-4.2
1.8 IIp Cucrema FreeCAD. Bepcrak 0,1 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
Part. Koman el mocTpoeHus u [1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
peOaKTUPOBaHUS MOJIEIIEH. JI2.2J13.1 IIK-1.2, TIK-
JI3.2 2.1, 1IK-2.2,
[IK-4.1, I1K-
4.2
1.9 IIp Cucrtema FreeCAD. OcHoBBI 0,1 VK-2 [IK-1 JI1.1 0 VK-2.1, VK-
KOHCTPYKTHBHOI OJIOUHON [K-2 TIK-4 JI1.2J12.1 2.2, 1IK-1.1,
reomeTpud. byseBsl onepanuu JI2.2J13.1 [K-1.2, ITK-
Bepcraka Part. JI3.2 2.1, 1IK-2.2,
[K-4.1, TIK-
4.2
1.10 IIp Cucrema 0,1 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
FreeCAD .Iloctpoenue BUIOB, [1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
pa3pe3oB, ceueHuil npu JI2.2J13.1 IIK-1.2, TIK-
HCIIOIb30BaHUH JI3.2 2.1, 11IK-2.2,
HHCTpyMeHTapusi Bepcraka ITK-4.1, TIK-
TechDraw. 4.2
1.11 IIp Cucrema FreeCAD. OcHoBHbIE 0,1 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
M JIOIIOJIHHUTEIILHBIC [1K-2 T1IK-4 JI1.2J12.1 2.2, TIK-1.1,
BO3MOKHOCTH PabOTHI C JI2.2J13.1 [K-1.2, ITK-
BepctakoM Draft Workbench. JI3.2 2.1, IIK-2.2,
Yeprex neranu "[lnactuna” IIK-4.1, TIK-
4.2
1.12 IIp Cucrema FreeCAD. 0,1 VK-2 [1IK-1 JI1.1 0 VK-2.1, VK-
WNHCcTpyMeHTHI co31aHus [TK-2 TIK-4 JI1.2J12.1 2.2, TIK-1.1,
OITOPHBIX 3JIEMEHTOB BEPCTaKa JI2.2J13.1 IIK-1.2, TIK-
PartDesign. JI3.2 2.1, 11IK-2.2,
[IK-4.1, ITK-
4.2
1.13 IIp Cucrema FreeCAD. 0,1 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
Jlornyeckue onepauuu u [IK-2 T1IK-4 JI1.2J12.1 2.2, TIK-1.1,
HHCTPYMEHTBHI IIpeoOpa3oBaHus JI2.2J13.1 [K-1.2, ITK-
Bepctaka PartDesign. JI3.2 2.1, TIK-2.2,
[K-4.1, TIK-
4.2
1.14 IIp Cucrema FreeCAD. 0,1 VK-2 [1IK-1 JI1.1 0 VK-2.1, VK-
ANTUTUBHBIE K [1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
CcyOTpaKTHBHBIE HHCTPYMEHTHI JI2.2J13.1 IIK-1.2, TIK-
MOJIEINPOBaHMs BEPCTaKa JI3.2 2.1, 1IK-2.2,
PartDesign. IK-4.1, TTK-
4.2
1.15 IIp Cucrema FreeCAD. Bepcrak 0,1 YK-2 TIK-1 JI1.1 0 Pab6ota B
Sketcher. Co3nanne 3cku30B [K-2 TK-4 JI1.2J12.1 MaJIbIX
MoJieneit crnocooom JI2.2J13.1 rpynmnax YK-
reOMETPHUYECKUX JI3.2 2.1, YK-2.2,
OTpaHUYEHUH. [IK-1.1, IIK-
1.2, TIK-2.1,
[IK-2.2, TIK-
4.1, [IK-4.2
1.16 IIp Cuctema FreeCAD. Bepcrak 0,1 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
Render. Co3nanue [IK-2 [1K-4 JI1.2J12.1 2.2, TIK-1.1,
(hoTopeamucTUUeCKux JI2.2J13.1 ITK-1.2, TIK-
M300paKeHUI MOJICTICH JI3.2 2.1, I1IK-2.2,
3631 (Sh13031 T1K-4.1, TIK-

4.2




1.17 IIp Cuctema FreeCAD. Bepcrak 0,1 YK-2 IIK-1 J1.1 0 YK-2.1, VK-
Spreadsheet Co3nmanue I1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
Tabnui. B3anmoneicTre JI12.2J13.1 TIK-1.2, TIK-
MEKy SJIEKTPOHHBIMU JI3.2 2.1, 11K-2.2,
TabaumaMu u Mozaensro CAITP. T1IK-4.1, TIK-
4.2
1.18 Cp Poccumntickue cucTeMsr 8 VK-2 I[IK-1 JI1.1 0 YK-2.1, YK-
NIPOEKTUPOBAHUS CPEAHETO [IK-2 ITK-4 JI1.2J12.1 2.2, IIK-1.1,
YPOBHSI, UCTIOJIb3YEMBIE B JI2.2J13.1 [K-1.2, TIK-
MalIMHOCTpoeHUH. Brioop JI3.2 2.1, 1IK-2.2,
CHCTEMBI VIS BBITIOJTHEHUS [TIK-4.1, TIK-
mpodecCHOHANBHBIX 3a/1a4. 4.2
1.19 Cp Cucrema Kowmmac 3D. 8 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
OCHOBHBIE BOBMOXHOCTH TIPH [K-2 TIK-4 JI1.2J12.1 2.2, TIK-1.1,
MPOEKTUPOBAHUH JI2.2J13.1 TIK-1.2, TIK-
MAIIAHOCTPOUTEIBHBIX JI3.2 2.1, T1IK-2.2,
U3JICITUH. T1K-4.1, TIK-
4.2
1.20 Cp Poccuiickuii mporpaMMHBIN 8 VK-2 I[IK-1 JI1.1 0 YK-2.1, YK-
KOMIUIEKC JUIS yIIPABICHUS [IK-2 [TIK-4 JI1.2J12.1 2.2, IIK-1.1,
SKU3HEHHBIM L[[UKIOM U3IEIUSI J12.2J13.1 TIK-1.2, TIK-
T-FLEX CAD. JI3.2 2.1, 1IK-2.2,
[K-4.1, TIK-
4.2
1.21 Cp Cucrema TpeXMEpHOTO 8 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
rapamMeTprU4ecKoro [K-2 TIK-4 JI1.2J12.1 2.2, TIK-1.1,
moaenupoBanus FreeCAD. JI2.2J13.1 TIK-1.2, TIK-
Bosmoxnoctu 2D u 3D JI3.2 2.1, 1IK-2.2,
MIPOEKTUPOBAHHUS. [K-4.1, ITK-
4.2
Paznen |Pazmen 2. DnekTpoHHast
KOHCTPYKTOPCKAs
JOKYMEHTALMSI M OCHOBHbIE
TpeOGOBaHUS CTAHIAPTOB K ee
pa3padorke
2.1 Jlex OJNEeKTPOHHBIE T0KYMEHTHI. 0,1 VK-2 [IK-1 JI1.1 0,1 Texnomornm
OCHOBHBIE TIOJOKEHUS [K-2 I1K-4 JI1.2J12.1 KOMIIBIOTEPH
JI2.2J13.1 oro o0y4YeHHs
JI3.2 VK-2.1, VK-
2.2, 1IK-1.1,
[K-1.2, ITK-
2.1, 1IK-2.2,
[K-4.1, TIK-
4.2
2.2 Jlex DneKTpoHHAas MOJEINb AeTall 0,1 YK-2 TIK-1 JI1.1 0,1 TexHonoruu
[TK-2 TIK-4 JI1.2J12.1 KOMIIBIOTEPH
JI2.2713.1 oro o0ydJeHHs
JI3.2 YK-2.1, VK-
2.2, 1IK-1.1,
IK-1.2, TTK-
2.1, 1IK-2.2,
[IK-4.1, TIK-
4.2
2.3 Jlex DNeKTpOHHAsI MOZECIb 0,1 YK-2 TIK-1 JIT.1 0,1 TexHonoruu
CcOOPOYHOM eTMHUIIBI [TK-2 ITK-4 JI1.2J12.1 KOMITBIOTEPH
JI2.2713.1 oro oOyueHHs
JI3.2 YK-2.1, VK-
2.2, TIK-1.1,
MK-1.2, TIK-
2.1, 1IK-2.2,
[1K-4.1, ITK-

4.2




24 Jlex OneKkTpoHHAs CTPYKTypa 0,1 YK-2 IIK-1 J1.1 0,1 Texnonoruu
W3JICITHS [K-2 TIK-4 JI1.2J12.1 KOMIIBIOTEPH
JI2.2J13.1 oro o0ydJeHHs
JI3.2 YK-2.1, VK-
2.2, TIK-1.1,
[IK-1.2, TTK-
2.1, TIK-2.2,
[K-4.1, TIK-
4.2
2.5 Cp DJIEKTPOHHBIE IOKYMEHTHI. 8 YK-2 TIK-1 JIT.1 0 YK-2.1, VK-
OCHOBHBIE TTOJIOKCHHS [IK-2 ITK-4 JI1.2J12.1 2.2, IIK-1.1,
JI2.2713.1 [K-1.2, TIK-
JI3.2 2.1, 1IK-2.2,
IK-4.1, TTK-
4.2
2.6 Cp DNeKTpOHHAs MOJIEINb AETaN 8 YK-2 TIK-1 JIT.1 0 YVK-2.1, VK-
[K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
JI2.2J13.1 [IK-1.2, TIK-
JI3.2 2.1, 1IK-2.2,
[K-4.1, TIK-
4.2
2.7 Cp DNeKTpOHHAsI MOZCITb 8 YK-2 TIK-1 JIT.1 0 YK-2.1, VK-
CcOOPOYHOM eTMHUIIBI [IK-2 I1K-4 JI1.2J12.1 2.2, IIK-1.1,
JI2.2713.1 [K-1.2, TIK-
JI3.2 2.1, 1IK-2.2,
IK-4.1, TTK-
4.2
2.8 Cp DIeKTpOHHASA CTPYKTypa 8 YK-2IIK-1 JI1.1 0 VK-2.1, VK-
H3Jenust [K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
JI2.2J13.1 [IK-1.2, TIK-
JI3.2 2.1, 1IK-2.2,
[K-4.1, TIK-
4.2
2.9 IIp Cucrema FreeCAD. 0,5 VK-2 [1IK-1 JI1.1 0,5 Pabora B
[TocTpoenue monuroHambHBIX [K-2 TIK-4 JI1.2J12.1 MaJIBIX
MIOBEPXHOCTHBIX MOJIENIEH IPU J12.2J13.1 rpymnax YK-
WCIIOJIb30BAHUU BEPCTaKa JI3.2 2.1, YK-2.2,
Mesh. MK-1.1, ITK-
1.2, TIK-2.1,
[K-2.2, TIK-
4.1, 1IK-4.2
2.10 IIp Cuctema FreeCAD. Bepcrak 0,5 YK-2 TIK-1 JIT.1 0,2 Pa6ora B
Surface IIpuemsr co3panus u [K-2 TIK-4 JI1.2J12.1 MaJIBIX
PEeIaKTUPOBAHUS MPOCTHIX J12.2J13.1 rpymnax YK-
NURBS-noBepxHoCTEH. JI3.2 2.1, YK-2.2,
MK-1.1, K-
1.2, TIK-2.1,
[K-2.2, I1K-
4.1, [IK-4.2
Pazgen | Pa3pen 3. TpexmepHoe
mMogenuposanne B CAD-
cucreMax
3.1 Jlex OCco0EHHOCTH MTOBEPXHOCTHOTO 0,1 YK-2 TIK-1 JI1.1 0,1 TexHonoruu
MOJICTUPOBAHUSI OOBEKTOB. [IK-2 [1K-4 JI1.2J12.1 KOMITBIOTEPH
JI2.2713.1 oro o0ydJeHHs
JI3.2 YK-2.1, VK-
2.2,1IK-1.1,
MK-1.2, TIK-
2.1,1IK-2.2,
[IK-4.1, ITK-

4.2




32 Jlex Kapkacnble Mogenu uzaenuit. 0,1 VK-2 [1IK-1 JI1.1 0,1 Texnonorun
[K-2 TIK-4 JI1.2J12.1 KOMIIBIOTEPH
JI2.2J13.1 oro o0ydJeHHs
JI3.2 YK-2.1, VK-
2.2, TIK-1.1,
[IK-1.2, TTK-
2.1, TIK-2.2,
[K-4.1, TIK-
4.2
33 Jlex [Tapamerpuueckoe 0,1 YK-2 TIK-1 JIT.1 0,1 TexHonoruu
TBEPAOTEIIBHOE IK-2 I1K-4 JI1.2J12.1 KOMIIBIOTEPH
MOJIEJIPOBaHMUE. J12.2J13.1 oro o0ydeHus
JI3.2 VK-2.1, VK-
2.2, TIK-1.1,
MK-1.2, TIK-
2.1, 1IK-2.2,
[1K-4.1, ITK-
4.2
3.4 Jlex MopnenupoBanue nerajien u 0,1 VK-2 [IK-1 JI1.1 0,1 Texnomornn
c6opok B Kommnac 3D, T-FLEX [K-2 I1K-4 JI1.2J12.1 KOMITBIOTEPH
CAD u FreeCAD. JI2.2J13.1 0ro 00y4YeHHS
JI3.2 YK-2.1, VK-
2.2, 1IK-1.1,
[K-1.2, ITK-
2.1, 1IK-2.2,
[K-4.1, TIK-
4.2
35 Cp Oco0eHHOCTH TOBEPXHOCTHOTO 10 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
MOJICITUPOBAHUSI OOBEKTOB. [1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
JI2.2713.1 IK-1.2, TIK-
JI3.2 2.1, 1IK-2.2,
[IK-4.1, ITK-
4.2
3.6 Cp Kapkacuble Mogenu u3aenuii. 10 YK-2 TIK-1 JIT.1 0 YVK-2.1, VK-
[K-2 IK-4 JI1.2712.1 2.2, 1IK-1.1,
JI2.2J13.1 [IK-1.2, TIK-
JI3.2 2.1, TIK-2.2,
[K-4.1, TIK-
4.2
3.7 Cp [MapameTpuueckoe 10 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
TBEPAOTEIILHOE [1K-2 I1IK-4 JI1.2J12.1 2.2, TIK-1.1,
MOJENNPOBAHHUE. JI2.2J13.1 [IK-1.2, TIK-
JI3.2 2.1,1IK-2.2,
[IK-4.1, ITK-
4.2
3.8 Cp MopnenupoBanue nerajiei u 10 YK-2 TIK-1 JIT.1 0 YVK-2.1, VK-
c6opok B Kommnac 3D, T-FLEX [K-2 IIK-4 JI1.2J12.1 2.2, 1IK-1.1,
CAD u FreeCAD. JI2.2J13.1 [IK-1.2, TIK-
JI3.2 2.1, TIK-2.2,
[K-4.1, TIK-
4.2
3.9 IIp Pa3paboTtka KoMIuIeKTa 0,1 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
AJIEKTPOHHOI KOHCTYKTOPCKON [TK-2 TIK-4 JI1.2J12.1 2.2, TIK-1.1,
JOKYMEHTAIHN COOpOIHON JI2.2J13.1 TIK-1.2, TIK-
eanauisl "1Itok" JI3.2 2.1, 11IK-2.2,
ITHEBMOIMIIMHPA TI0IbeMa T1IK-4.1, TIK-
CTpenbl IKCKaBaToOpa 4.2
3.10 IIp Cucrema Kommnac 3D. 0,2 YK-2 TIK-1 JIT.1 0 Pa6ora B
[Moctpoenne coopouHOH [K-2 IIK-4 JI1.2712.1 MAJTbIX
MOJIENN U pa3-Ka JOKyMEHTa JI2.2J13.1 rpynnax YK-
crier(UKAIIK TOTKAIOIIETO JI3.2 2.1, YK-2.2,
Opyca Oympaozepa. Cosnmanue MK-1.1, TTK-
crierduKanum mo cOopke. 1.2, IIK-2.1,
[1K-2.2, TIK-

4.1, TIK-4.2




3.11 IIp TBepaorenpHoe 0,2 | VK-2IIK-1 J1.1 0 YK-2.1, VK-
moaenupoBanue B Kommac 3D. [1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
[TocTpoenne monenu u JI2.2J13.1 ITK-1.2, TIK-
pa3paboTka gepTexa J13.2 2.1, 1IK-2.2,
YIOPSHKHOTO LIapHHUPA [IK-4.1, ITK-
Oysbio3epa 4.2
3.12 Ilp DJEeKTPOHHASI MOJIEIIb JIETANIH B 0,1 YK-2 TIK-1 JIT.1 0 YK-2.1, VK-
Kowmmac 3D. IToctpoenue [K-2 IK-4 JI1.2J12.1 2.2, IIK-1.1,
mozenu "Kpanosriit 6apaban" JI2.2J13.1 [K-1.2, TIK-
JI3.2 2.1, 1IK-2.2,
IK-4.1, TTK-
4.2
3.13 IIp Cuctema T-flex. Pabora ¢ 0,1 YK-2 IIK-1 J1.1 0 YK-2.1, VK-
paznenom "CoctaB uznenus". [1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
[TocTpoenue moaeny u JI2.2J13.1 IIK-1.2, TIK-
gepTexka cCOOPOTHON eAMHUIIBI JI3.2 2.1, 11K-2.2,
" ITatpy6ox" [K-4.1, T1K-
4.2
3.14 Ip Cucrema T-flex CAD. 0,1 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
Coopounsie Mmonenu. [Ipuémbt [K-2 TIK-4 JI1.2J12.1 2.2, 1IK-1.1,
CO3/aHUs CLEHAPHEB J12.2J13.1 TIK-1.2, TIK-
"pa3dopku". JI3.2 2.1, 1IK-2.2,
[K-4.1, TIK-
4.2
3.15 IIp IMpuémser cozganus cOOPOUHBIX 0,5 YK-2 IIK-1 J1.1 0 YK-2.1, VK-
moaeneit B Komnac 3D. [1K-2 IIK-4 JI1.2J12.1 2.2, TIK-1.1,
WNHCTpyMEHTBI COTIPSIKEHUS JI2.2J13.1 IIK-1.2, TIK-
00BEKTOB B COOpKE. JI3.2 2.1,1IK-2.2,
[K-4.1, ITK-
4.2
Paznen | Pazgen 4.
Cnenuann3upoBaHHbIE
NPUJIOKEHHsI CHCTeM
NPOEKTHPOBAHUS
4.1 Jlex Bunp! ciennani3upoBaHHBIX 0,1 VK-2 IIK-1 JI1.1 0,1 TexHOIOrHN
IIPUIIOKEHUH U UX Ha3aHUCHUE IK-2 I1K-4 JI1.2J12.1 KOMIIBIOTEPH
JUIsl aBTOMaTHU3alMy Ipolecca JI2.2J13.1 oro oOyueHHs
MIPOCKTUPOBAHUS JI3.2 VK-2.1, VK-
2.2, TIK-1.1,
MK-1.2, TIK-
2.1, 1IK-2.2,
[1K-4.1, ITK-
4.2
4.2 Jlex IIpunoxeHus KOHCTPYKTOpa- 0,1 YK-2IIK-1 JI1.1 0,1 TexHonoruu
MamrHocTopurens B Kommac [K-2 I1K-4 JI1.2J12.1 KOMIIBIOTEPH
3D: Basibl 1 MEXaHUYECKUE JI2.2J13.1 oro o0y4YeHHs
repeayu, NTaMIIbl U TIpecc JI3.2 YK-2.1, VK-
(opMBL, cCTaHTAPTHBIE 2.2, 1IK-1.1,
KpENeXXHbIE H3/1CTTUs TIK-1.2, TTK-
2.1, TIK-2.2,
[K-4.1, TIK-
4.2
4.3 Jlex JlonoaHUTEeNbHBIE MOAYIN 0,1 YK-2 TIK-1 JI1.1 0,1 TexHonoruu
CHUCTEMBI MTpOeKTUpoBaHus T- [TK-2 TIK-4 JI1.2J12.1 KOMIIBIOTEPH
FLEX CAD. J12.2J13.1 oro o0ydJeHHs
JI3.2 YK-2.1, VK-
2.2,1IK-1.1,
MK-1.2, TIK-
2.1,1IK-2.2,
[IK-4.1, ITK-

4.2




4.4 Jlex Bepcraxu cuctemst FreeCAD u 0,1 YK-2 IIK-1 J1.1 0,1 Texnonoruu
WX OCHOBHBIC BO3MOKHOCTH [K-2 TIK-4 JI1.2J12.1 KOMIIBIOTEPH
JI2.2J13.1 oro o0ydJeHHs
JI3.2 YK-2.1, VK-
2.2, TIK-1.1,
[IK-1.2, TTK-
2.1, TIK-2.2,
[K-4.1, TIK-
4.2
4.5 IIp IIpoexTupoBaHre MeXxaHU3Ma B 0,1 YK-2 TIK-1 JIT.1 0 YK-2.1, VK-
moxyne cuctemsl Komnac 3D [IK-2 ITK-4 JI1.2J12.1 2.2, IIK-1.1,
"Basibl 1 MEXaHUYECKUE JI2.2J13.1 ITK-1.2, TIK-
niepenayu” JI3.2 2.1, TIK-2.2,
IK-4.1, TTK-
4.2
4.6 IIp Pa3paboTka Moaenu u ueprexa 0,1 YK-2 TIK-1 JIT.1 0,1 Pa6ora B
cOOpOYHOI eAMHUIIBI B [1K-2 T1K-4 JI1.2J12.1 MaJbIX
cuctreme T-FLEX CAD npu JI2.2J13.1 rpynnax YK-
HCIIOJIbBAHUH OMOIHOTEKN JI3.2 2.1, YK-2.2,
CTaHAAPTHBIX KPENEKHBIX MK-1.1, IK-
n3aenui 1.2, 11K-2.1,
[K-2.2, TIK-
4.1, 1IK-4.2
4.7 IIp Cucrema Kommac 3D. Pa6ora ¢ 0,1 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
npuiiokeHreM "CapHble [TK-2 TIK-4 JI1.2J12.1 2.2, TIK-1.1,
mBel" [locTpoeHue mozaenu JI12.2J13.1 TIK-1.2, TIK-
CBapHOI COOPOYHON SAMHUIIBI. JI3.2 2.1, 11K-2.2,
[IK-4.1, ITK-
4.2
4.8 IIp Cucrema Kommac 3D. Monens 0,1 VK-2 IIK-1 JI1.1 0,1 Pa6ora B
W YEPTEK JTUCTOBOTO TEJA [K-2 TIK-4 JI1.2J12.1 MAaJIBIX
JI2.2713.1 rpynnax YK-
JI3.2 2.1, VK-2.2,
MK-1.1, TTK-
1.2, TIK-2.1,
[K-2.2, I1K-
4.1, [IK-4.2
4.9 Cp Bunp! ciennanu3upoBaHHBIX 6 YK-2 IIK-1 JI1.1 0 YVK-2.1, VK-
MIPWJIOKEHUN U UX Ha3aHYCHUE [IK-2 ITK-4 JI1.2J12.1 2.2, IIK-1.1,
JUIs aBTOMATU3alllK Ipoliecca J12.2J13.1 TIK-1.2, TTK-
MIPOEKTUPOBAHUS JI3.2 2.1, T1IK-2.2,
[K-4.1, TIK-
4.2
4.10 Cp [TpunoxeHus: KOHCTPYKTOpa- 8 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
MatrHocTopuTens B Komnac [IK-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
3D: Bajbl B MEXaHUIECKHE JI2.2J13.1 TIK-1.2, TIK-
repeayu, HITaMIIbl U IIpecc JI3.2 2.1, IIK-2.2,
(hopMBI, cTaHAApTHBIC ITIK-4.1, TIK-
KpETIE)KHBIE U3IETHS 4.2
4.11 Cp JlonoaHUTENbHBIE MOAYIN 8 YK-2 TIK-1 JI1.1 0 VK-2.1, VK-
CUCTEMBI IPOEKTUpOBaHUs T- I1K-2 I1IK-4 JI1.2J12.1 2.2,IIK-1.1,
FLEX CAD: T-FLEX VR, T- JI2.2J13.1 [K-1.2, TIK-
FLEX-neuaTHble maThl JI3.2 2.1, TIK-2.2,
[K-4.1, TIK-
4.2
4.12 Cp Bepcraku cucremsl FreeCAD u 8 YK-2 TIK-1 JI1.1 0 YK-2.1, VK-
HX OCHOBHEIC BO3MOKHOCTH [1K-2 I1IK-4 JI1.2J12.1 2.2, TIK-1.1,
JI2.2713.1 MK-1.2, TIK-
JI3.2 2.1,1IK-2.2,
[IK-4.1, ITK-

4.2




4.13 3auér [ToaroroBka k 3auety 2 4 VK-2 [1IK-1 JI1.1 0 VK-2.1, VK-
I1K-2 I1K-4 JI1.2J12.1 2.2, TIK-1.1,
JI2.2J13.1 TIK-1.2, TIK-
JI3.2 2.1, IIK-2.2,
I1K-4.1, TIK-
4.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

TexHOMOrHs KOMIBIOTEPHOTO O0YUCHUSI(MCIIONB30BaHNE B yUEOHOM IpOLIECCe KOMIBIOTEPHBIX TEXHOJIOTHH 1 IPEOCTaBIsIEMbIX
MMM BO3MOXHOCTSIX (NIEKTPOHHBIE OMOINOTEKMN))

TexHoNmOorHs KONIEKTUBHOTO B3aMMOJEHCTBHS (paboTa B MaIbIX IPyMIax) (CaMOCTOATENbHOE H3y4YeHHE 00yUaroIMUCS HOBOTO
MartepHaja HOCPEACTBOM COTPYTHHIESCTBA B MANBIX IPYIIIAX, JaeT BO3MOKHOCTh BCEM YUaCTHHKaM yJacTBOBAaTh B padore,
MPaKTUKOBATh HABBIKH COTPYAHNYECTBA, MEKINIHOCTHOTO OOIIICHUS)

6. POH/J1 OIEHOYHBIX CPEICTB

6.1. KoHTpOJIbHBIE BONPOCHI M 32 JaHUS

Bomnpocs! k mpakTHYEeCKUM 3aHITUSIM

IIpaktiueckoe 3austie Nel

Cucrema FreeCAD. OcHoBHBIe TpuéMbI paboThl ¢ BepcTakoM Part. [locTpoeHue TBepAOTENEHOM MOACTH.

1. lnst gero npeaHa3zaH4yeH BepcTak Part? Kakue Momenu oH mM03BOISETS CTPOUTH?

2.Ha3oBuTe OCHOBHBIE HHCTPYMEHTHI Part.

3.Kakoii pa3znen Bepctaka Part mo3BosisieT co3aTh MOJENIN MPOCTEHIITNX TEOMETPUUECKUX Te?

IIpakTuyeckoe 3anaTHe No2

Cucrtema FreeCAD. Bepcrak Part. IlocTpoeHre npuMUTHUBOB.

1.Kakue noBepxHOCTH, y4acTByoIIHe B (OpMOOOpa30BaHUN MOJENeH JeTaneil MOXKHO MOCTPOUTD C MIOMOIIBIO KOMaH] pa3zaeia
"TIpumuTHBH"?

2.Kakne mapameTpsl HEOOXOIMMO 331aTh JJIS TOCTPOCHHS TIOBEPXHOCTH TOPa-KOIbIA?

[IpakTrueckoe 3ansaTHe Ne3

Cuctema FreeCAD. OcHoBHbIe npuéMEI paboTsl ¢ BepcTtakoM PartDesign. IToctpoenue TBepaoTensHoN Monenu "dmanen"
1.KakoBsl ococOeHHOCTH paboTHI ¢ BepcTakoM PartDesign?

2.B gyem rnaBHoe oTimumne PartDesign ot Part?

3.Kakue ocHOBHBIE HHCTPYMEHTHI MoaenupoBanus PartDesign Bam n3BeTHb1?

4.Kaxue nnctpymeHTs! PartDesign Ha3bIBaloTCs aAIUTHBHEIMU?

5.PacckaxunTe 00 0COOCHHOCTSIX pabOTHI C TOTOTHUTEIBHEIMI HHTpyMeHTaMu PartDesign. KakoBBI MX BOSMOXHOCTH?
IIpaxtuueckoe 3ansitue Ned

Cucrema FreeCAD. Bepcrak Part. Komanasl noctpoeHus 1 pegakTupoBaHUst MOJETIEH.

1.Kaxkoii mpyHIIMIT MOICTMPOBAHUS 3AJI0KEH B OCHOBY BepcTaka Part!? B uem ero cyth?

2 IlepeuricauTe OCHOBHBIE OTIEPAIUH IO TOCTPOSHHIO MOJIEIICH.

3.Kakue koMaH/BI peJaKTUPOBAHHUS O0OBEKTOB BEI 3HaeTe?

[IpaxTrueckoe 3ansaTHe Ne5

Cuctema FreeCAD. OcHOBBI KOHCTPYKTHBHOU 0110uHOI reomeTpruu. Byness! oneparuu Bepcraka Part.

1.Kaxkue OyneBbl omepanyy IpeIyCMOTPEHBI B CHCTEME JJIs pa0OTHI ¢ IPAMUTHBAMHA?

2.Kakyro OyneBy onepanuio HeoOX0ANMO HCIONb30BaTh, YTOOBI TOCTPOUTH MOAENb IIMIMHAPA CO CKBO3HBIM OTBEpCTHEM?
3.B 4yeM coCTOUT CyTh BBHINOJHEHHUS KOMaHAbI "(GUIBTp coeAnHEeHUH"?

IIpakruueckoe 3ansarue Neb

Cuctema FreeCAD .ITocTpoeHue BUI0B, pa3pe3oB, CEUCHHUI TPH UCTIONBb30BaHIK HHCTpyMeHTapus Bepcraka TechDraw.

1.KakoBo ocnosHoe Hazanauenne TechDraw?




2.Kpatko oxapakTepusyite Bo3MOXKHOCTH BepcTaka TechDraw.
3.Kak BcTaTBUTH IpyMIy BUAOB B JOKYMEHT uepTexa?
4.Kakue THITBI pa3MepoB B 0COOCHHOCTH MX HaHeceHns B TechDraw Brl 3Haete?

IIpakTuueckoe 3ansTue Ne7

Cuctema FreeCAD. OcHOBHBIE U JOTIOHUTENBHBIE BO3MOKHOCTH paboTsl ¢ BepcTakoM Draft Workbench. Ueprex meramn
"ITnactunra"

1.KakoBo ocHoBHOe HazaHaueHue Draft Workbench?

2.Moryt m miockue kpuBble co3ganHsie B Draft Workbench mpeoGpa3oBanb! cucTeMoil B TBEpAOTEIBHYIO MOAETE?
3.IlepeunicauTe OCHOBHBIE HHCTPYMEHTHI M X BO3MOXHOCTH IO CO37aHuI0 2D KOHTypoB

IIpakTuueckoe 3ansaTue Ne§

Cuctema FreeCAD. MHCTpyMeHTBI CO3/1aHUs OMOPHBIX DJIEMEHTOB BepcTaka PartDesign.

1.Kakue 371eMeHTBI B FTeOMETPUU MOJEIU HA3bIBAIOTCS ONOPHBIMU?

2.B03MOKHO JTH CO3/JaHUE ICKH3a MOJIENIU Ha OMOPHOI! II0CKOCTH?

3.B03MOKHO JTH HCTIOJIb30BaHHE OMIOPHOTO OTPE3Ka B KAYECTBE OCU MOJIENH MOBEPXHOCTH BpaIlleHHsA?
IIpaktuueckoe 3ansaTue Ne9

Cuctema FreeCAD. Jlornueckue onepannuy 1 HHCTPYMEHTHI IpeoOpa3oBaHus BepcTaka PartDesign.

1.Kakue onepamuu oTHOCATCS K Jorudeckum? B uem u3 cytsb?

2.1IepevrcInTe KOMaH bl IpeoOpa3zoBaHus 00beKTOB. Kakne KOHCTPYKTHBHBIE SIIEMEHTHI MOJIEIICH BBITIOJIHSIOTCS TIPH HX
UCIIONb30BaHUU?

3.Kakyro koMaHIy U IpeoOpa3oBaHus [eeco00pa3Ho UCTIONB30BaTh IPH BHITOTHEHUH OTBEPCTHH PacIIONOKEHHBIX 110 JUaMETPy
Ha KpYTJI0# (y1aHIeBOM MOBEPXHOCTH?

B pazzmen cren npuioxeHus:

IIpaxtuueckoe 3anstre NelQ

Cucrema FreeCAD. AnmutuBHBIC H CyOTpaKTHBHEIE HHCTPYMEHTHI MOJICTIPOBaHMS BepcTaka PartDesign.

1. Packpoiite cyTh onepanuu " BblIaBIMBaHUE"

2. Kakoe TpeOoBaHHE K 3CKHU3Y SBISIETCS 0053aTELHBIM IPH BEIITOJHEHUH ONICPAIlAH BpaIleHHs?

3. Kakne KOMaHABI OTHOCSTCS K aAAUTHBHEIM,? CybOTKaKTUBHBIM?

[IpakTrueckoe 3ansTre Nel 1

Cuctema FreeCAD. Bepctak Sketcher. Co3nanue 3cKH30B MOJeNeH ClIOCOO0M TeéOMETPUIECKUX OTPaHUUCHUH.
1.JIns1 Hy>KHBI HHCTYMEHTBI OIpaHUYEeHUsA?

2.Ilosicaure cyTh orpanuuenus "PaBencrso".

3.B03MOKHO ¢ MOMOIIIBIO KOMaH OTPaHUYEHHs 331aTh PACCTOSIHUE OT TOUYKH A0 MPAMOiA?

IIpaxtiaeckoe 3austie Nol2

Cuctema FreeCAD. Bepctak Render. Co3nanue poTopeaqucTHIecKux N300paskeHUi Moieeit n3aenuit
1.OnmmuTe moce10BaTenbHOCTh THIIOBOTO paboyero mporiecca Mpy CO3AaHIH (OTOPEATHCTHYECKAX H300paskeHn
2.Kakue ocHOBHBIE HHTpYMEHTHI BepcTaka Render Bam uzBectnb1? KakoBo ux HazaHueHue?

3.Kakune nonoiHUTENbHBIE MOYIM HEOOXOMUBI A1 pabOTHI BU3yalH3allui IPOSKTOB?

IIpaxTudeckoe 3anarue Nel3

Cuctema FreeCAD. Bepcrak Spreadsheet Coznanue Tadmum. BzanmonelicTBre Mexay JIEKTPOHHBIMH TaOIUIIAMHU U MOJIEITBIO
CAIIP.

1.KakoBo ocHOBHOE Ha3Ha4eHUe BepcTaka Spreadsheet?
2.01HmuTe aNropUTM B3aUMOICHCTBISI MEXK/Ty JIEKTPOHHBIMH TaOJIUIIAMH U CO3/IaBaEMOI MOJIEITBIO.
3.B xaxue popmMaTsl MOKHO 3KCIIOPTUPOBATH U MIMIIOPTUPOBATH dIEKTpoHHBIE Tabmunsl FreeCAD?

[IpakTrueckoe 3ansTe Nel4

Cuctema FreeCAD. IlocTpoeHre NOIMIOHAIBHBIX TOBEPXHOCTHBIX MOJIENIEH MPH HCIIOIb30BaHUM BepcTaka Mesh.




1.Kakast moBepXHOCTb Ha3bIBACTCS TTOJUTOHAIBLHON?

2.Kaknmu cetkaMu oreprpyet Bepctak Mesh?

3.Kakue HeJOCTaTKH MMEIOT CeTYaThIe MOJENH 110 CPABHEHUIO C TBEPIOTEIBHBIMHU?

[IpakTrueckoe 3austre Nel5

Cuctema FreeCAD. Bepcrax Surface. Ilpuems! cozganus u pegaktapoBanus npocTeix NURBS-noBepxHOCTEH.
1.HazoBute ocHOBHBIE (QyHKINH BepcTaka Surface.

2.Kakue ocHoBHE nHCTyMeHTHI Surface Bam m3BecTHBI? KakOBO MX Ha3HaYCHUE?

3.Kakoe rpaBHOe oTinune BepcTaka Surface oT Ipyrux BEpTCAKOB M0 CO3AAHUIO IIOBEPXHOCTEN?

IIpaxkruueckoe 3ansatue Nel6

Pa3paboTka KOMIUIEKTa 3JICKTPOHHON KOHCTYKTOPCKOW TOKyMEHTaIMu cOopouHoit equHunbl "LIToK" MHEBMOIMIMHIPA TTIOAbEMA
CTpEIIBI KCKaBaTopa.

1.Kakoil KOMIIEKT JOKYMEHTOB Ha3bIBAETCS OCHOBHBIM?
2.Kakue JOKyMEHTHI SBJISIOTCSI OCHOBHBIMH JJISl COOPOYHBIX €IHHUII?
3.laiiTe ompeeseHne MOHIATUSAM COOPOYHAsI eIUHUIIA U COOPOYHAST MOJICITh.

[TpakTrueckoe 3ansTue Nel7

Cucrema Kommac 3D. [Toctpoerne cOOpouHON MOAETH 1 pa3-Ka JOKYMEHTa CIIeU(HUKALNH ToJKaromero Opyca 0yibao3epa.
Co3znanue crieuQuKaluy 1no coOopke.

1.Kaxkoit TOKyMeHT Ha3bIBaeTCs CrieIH(UKAIIHeH?
2.Kakue cnocoObl paboThl ¢ JOKyMeHTOB crnenubukanyu B Kommac 3D Brl 3naere?
Yy
3.Kakoit 1okyMeHT Ha3bIBaeTCsA COOpOUYHBIM uepTeskom? [lepednciiute OCHOBHBIC TPEOOBAHUS K BBITIOJIHEHHIO TAKOTO JOKYMEHTA.
IIpakTuueckoe 3ansatue Nel8
TeepaorensHoe MoaenupoBanue B Kommac 3D. TToctpoeHre Moenu u pa3paboTka 4epTeka yInpspKHOTO IapHUpa OyJibao3epa.
1.Kakast Mogens Ha3bIBaeTCsl TBEPAOTENBHOM?
2.JlaliTe onpeesieHne TOHSATHIO "IIEKTPOHHAS MOJIENb JieTann'.
3.Kakne reoMeTpruiecKkre MOBEPXHOCTH YIaBCTBYIOT B (hOPMOOOPa30BaHUH MOJICITH MapHHpa?
Kakwue omneparun MoIenMpoBaHus UCTIONB3YIOTCS ITPH UX IOCTPOCHUU?
[IpakTrueckoe 3ansTe Nel9
OnexrponHas mozens getanu B Kommac 3D. I[Toctpoenue monenu "KpanoBsrit 6apaban"
1.Kaxoi 7OKyMEHT Ha3bIBAETCS YEPTEKOM JETATTH?
2.JlaiiTe onpenencHue IOHATUIO "JIEKTPOHHAS MOAEb JeTanu".
3 Kakue ocHoBHbIE TpeboBanus yctaHoBieHbl ['OCT K BBINOIHEHHIO JIEKTPOHHBINA MOZeNel aetanei?
IIpaxkruueckoe 3ansatue Ne20
Cuctema T-flex. Pabora ¢ paznmenom "Cocras uznenus'. IToctpoeHne Moaenu U yeptexa coopounoit eaunuisl "[latpy6ok”
1.1a¥iTe onpenencHue MOHATHIO "IJIEKTPOHHAS CTPYKTypa usnenus"
p Tp PYKTYp
2.0numuTe aIropuM padoThl ¢ OKHOM COCTaB M3ZeNusl BcucTteMe npoektupoBanus T-flex.
3.KaKue omnepaIiu CONpsbKeHHs 00BHEKTOB UCTIOIB3YIOTCS MPHU CO37aHnu cOopouHoit Monenu "TlaTpy6ok"?
IIpaxtuueckoe 3anste No2 1
Cucrema T-flex CAD. Coopounsie Mmoaenu. [Tpuémbl co3nanus ciieHapueB "pa3oopku'.
.Kaxkasg komaHa cucteMa UCIOab3yEeTCs s CO3AaHus ClieHapHeB Pa30opKu’?
1.K y 0 ?
2.0numuTe 00K anropuT™ CO3IaHksI pa3Hoca KOMIIOHEHTOB. Kakne nmapaMeTpbl HEOOXOIUMBI TS TIEPEMEILICHHS COCTABHBIX
qacTel uzaenus’?
3.Kax BhIIOTHIETCS aHUMALUS YIIPaBICHUE Pa300pKOM?

[IpakxTrueckoe 3ansTe Ne2?2

IIpuémel co3nanust coopounbix Mozeneit B Komnac 3D. MHCTpyMeHTHI conpsikeHus: 00beKTOB B cOOpKe.




1.Kakue npuemsl co3nanust coopounbix moaeneit B Kommnac 3D Brl 3HaeTe?

2.Kakue onepanuu 1o conpsbkeHuo Mojenelt npexycmorensl B Kommnac 3D? KakoBo ux HazaHueHue?

3.Kax 3aukcupoBaTh MOI0KEHUE KOMIOHEHTA B cOOpOUHOIT Moaenn?

[IpakTrueckoe 3ansTre Ne23

IIpoextupoBanue MexaHu3Ma B Mofyne cuctemsl Kommac 3D "Bansl u Mexannueckue mnepenadn’

1.Ha3oBuTE OCHOBHBIE BOBMOKHOCTH CIICLIMAIIM3UPOBAHPOro NpuiokeHus "Banbl 1 MexaHnyeckue nepeaaydn’.
2.KakoBo HazHaueHue aetany "Ban"? Onuimre anroputM CO3JaHHs TAKOTO TUIIA MOJIENIEH ¢ TOMOIIBIO TPHIIOKEHHS
3.PaccTe 1 mocTpoeHue MoJieNell KakixX TUIIBI 3y0UaThIX Mepeay BO3MOKHO BBIMOJHUTD PU HCTIOIB30BAHUU TaHHOTO
MIPUIIOKEHUs?

IIpakTudeckoe 3ansaTue Ne24

Pa3paboTtka Mojenu u yeptexa coopounoit enuauIb B cucteMe T-FLEX CAD mpu ucronbBaHuy OMOIHOTEKN CTaHIaPTHBIX
KPETIEKHBIX U3ACTUN.

1.Kaxkue coennHeHNs Ha3bIBAOTCS Pa3beMHBIME? Pe3p00BEIMU?

2.Kak BpraucisieTcs JyiuHa 00J1Ta | NIMAIBKA TIPU BBITOTHEHUH MOJIEIH U YepTekKa COSTMHEHUS ITUMH U3ICTUSIMH?
3.Kakue u3znenu s Ha3bIBAIOT CTAaHIAPTHHIMU?

ITpaktuueckoe 3ansTHe Ne25

Cuctema Kommnac 3D. Pa6ora ¢ npunoxxenuem "CapHble Bkl IlocTpoeHne Moaenu cBapHO cOOPOUHOM eAUHUIIBL.
1.Ilepeuncante OCHOBHBIE BO3MOXXHOCTU NpUIIokeHus "CBapHble MBbI"

2.Kak HaHaecTH CBapHOI IOB Ha MOJIENIN M3/EIHS

3. Kakue tpeboBanust OCT ycraHOBIIEHBI IIPY HA HAHECEHUH CBAPHBIX IIIBOB HA YepTEkKe?

IIpaktuueckoe 3ansatue Ne26

Cucrema Komnac 3D. Mogens 1 uepTex JIMCTOBOTO Tella

1.Kakas moens Ha3bIBA€TCS JIMCTOBOM?
2.IlepeunciuTe OCHOBHBIE ONEPAIIMU MO BBHITIOJHEHHIO JINCTOBBIX TEJ.

6.2. Tembl NUCEMEHHBIX PadoT

Temsl pedepaToB

Pazgen 1. MammHocTpoutensusie CAITP
Tembl:
1.Texnonruu CAIIP B Poccun. Cuctembl IpOEKTUPOBAHUS MAIIMHOCTPOUTENBHBIX U3JIEITHA.
2.Cucrema npoektupsanust Kommac 3D B mpodeccrHOHATBHOMN NEATETbHOCTH CIIEIHATACTOB-TIPOSKTHPOBITUKOB.
3.Cucrema npoektupBanus T-FLEX CAD. Poccuiickuii mporpaMMHbIA KOMIIIEKC AT yIIPABICHHUS KU3HEHHBIM IUKJIOM
u3enus.
4.Cucrema npoekrupoBanus FreeCAD. Bo3aMo)xHOCTH NTPU TPOEKTUPOBAHUM U3EIHUI

Paznen 2. DnekTpoHHAas KOHCTPYKTOPCKAs TOKYMEHTAIMsI U OCHOBHBIE TpeOOBaHMS CTaHAAPTOB K ee pazpaboTke
Tewmsr:

1.OneKTpoHHBIE TEOMETPHUYECKIE MOJISITH JIeTajleld M COOPOYHBIX €IMHHII.

2.DOneKkTpoHHAs CTPYKTypa U3AENHUsL.

3.Pabota ¢ 1oKyMeHTOM crielrdukaiuy B cucteMax npoekrupoanus Kommac 3D u T-FLEX CAD.

Paznen 3. Tpexmeproe monenupoBanue B CAD-cuctemax
Temsr:
1. TexHOIOTHU TBEPAOTENBHOIO MOJEIHPOBAHUS B MAITMHOCTPOEHHH.
2.Texnonruu 3D-neyatu. OCHOBBI aAJUTBHOT'O IIPOU3BOJICTBA MAIIMHOCTPOUTENIbHBIX U3CIIUI.
3.IToBepXHOCTHOE M KapCKAaCHOE MOAEIUPOBAHUE.
4. MlHCTYypMEHTBI PEHJIEPUHTa IPOEKTOB B CHCTEMAaX MPOESKTUPOBAHUSL.

Pasnen 4. Cnenuanyu3upoBaHHble IPUIOKEHUS CUCTEM IPOESKTUPOBAHUS

Temsr:
1.3aaun crienManTM3upPOBAaHHBIX IPUIIOKEHHUI CUCTEM NTPOESKTUPOBAHNUS B pabOTe KOHCTPYKTOPa-MallIHHOCTPOUTEIIS.
2.Pemenue 3a1a4 aBTOMaTU3aLUH IPOEKTUPOBAHYS IIPU UCTIONB30BaHUM NIPUIIOKEHUS "Banbl 1 MexaHudeckue nepenaqu’
3.Wcnonp30BaHKe JONONMHUTENBHBIX MOAYJIEH P NPOESKTUPOBAHUH U3Aenuil B cucteMe npoekruposanus T-FLEX CAD.
4.Ha3HadeHue BHEMIHUX BepcTakoB cucTeMsl FreeCAD B mpoliecce NpOeKTUPOBAHUS U3AENUiL.




6.3. @oH/1 O1IEHOYHBIX CPEACTB

Bompocs! k 3auery
1. MamusaOCTpoutensubie CAITP

1.1 Poccuuiickue cucTeMbI IPOEKTUPOBAHUS CPEIHETO YPOBHSL, UCIIOJIB3YEMbIE B MAIIMHOCTPOCHUY.

1.2 OcHOBHBIE KPUTEPUH BEIOOPA CHCTEMBI IPOSKTUPOBAHKS AJISI PEIICHHS IPO(ECCHOHATBHBIX 3a/1ad.

1.3 Cucrema Kommac 3D. OcHOBHBIE BO3MOKHOCTH NIPH MPOEKTUPOBAHUH MAITHHOCTPOUTEIBHBIX U3/ACNUIL.

1.4 Poccuiickuii mporpaMMHBIN KOMILJIEKC JJIsl yIIpaBICHUS )KU3HEHHBIM 1ukiIoM uznenus T-FLEX CAD.

1.5 Cucrema tpexmeproro napamerpuyeckoro mogenuposanus FreeCAD. Bosmosxxnoctu 2D u 3D npoexktupoBaHus.

2. DneKTpoHHAsl KOHCTPYKTOPCKasi JOKYMEHTAIMsI 1 OCHOBHBIE TpeOOBaHMS CTAaHAApPTOB K €€ pa3padoTke.

2.1 DnexrpoHHble TOKyMEHTbL. OCHOBHBIE TIOJIOKEHUS.

2.2 DneKTpoHHAasi MOJIeNb AETalH.

2.3 DnekTpoHHas Moielb COOPOYHOH €IMHUIIBI.

2.4 DneKTpoHHas CTPYKTypa U3AEIusl.

2.5 Ipuemst paboTs! ¢ JokyMeHTOM crenudukanuu B cucremax npoektuposanust T-FLEX CAD u Kommac 3D.

3. Tpexmeproe moaenupoanue B CAD-cucremax

3.1 OcobeHHOCTH MOBEPXHOCTHOTO MOAEIHUPOBAHUS 00BEKTOB.

3.2 KapkacHble MOJIEH U3JICITHIA.

3.3 TlapameTrpuueckoe TBEpAOTENbHOE MOieTupoBanue. [IpenmyiecTBa 1 HEJJOCTATKH.
3.4 Mopemuposanue aetaneit u coopok B Kommac 3D, T-FLEX CAD u FreeCAD.

3.5 ByneBsl onepauyy B CUCTEMax MOJAEIUPOBAHUS U3IEIUH.

4. Crienanu3upoBaHHbIE IIPUIIOKEHUS CUCTEM IIPOEKTUPOBAHUS

4.1 Buapl cienuani3upOBaHHBIX IPUIIOKCHUH U X Ha3aHYCHHE JUISI aBTOMATU3AIMH MIPOLIecca MPOCSKTHPOBAHUS

4.2 IpunoxeHns: KOHCTPYKTOpa-MamuHocToputelns B Kommac 3D: Bajbl 1 MeXaHIYEeCKHe MTepeiadn, MITaMITBl B Ipecc GOPMEL,
CTaHJAPTHBIEC KPEIIEKHBIC H3/ICITI

4.3 JlononHuTtenbHbIe MOAYH cucTeMbl poekTupoBanus T-FLEX CAD.

4.4 Bepcraku cucreMbl FreeCAD 1 uX OCHOBHBIE BO3MOXHOCTH

6.4. IlepeueHb BUI0B OLIEHOYHBIX CPECTB

1. Bonpockl k NPaKTHYECKAM 3aHATUSIM
2. Bonpocsl k 3auety
3. Pedepar

7. YAEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJI)

7.1. PekomeHnayemas JuTepaTypa

7.1.1. OcHoBHAas1 IUTEpPaTypa

ABTOpBL, 3armaBue WsnarensctBo, | Kon-Bo Om. agpec
JI1. | Adertsapes WmxeHepHast 1 KOMIIBIOTepHAs rpaduka: yaeOHUK Mocksa: 33
1 [B.M.,, Axanemus, 2011
3aTblIbHUKOB
a B.IL
J1. | Xe#ipery AJL., | MUmxernepHas 3D-xommbioTepHas rpaduka: yaeOHoe Mocksa: IOpaiir, 10
2 |JlorunoBckuii | mocobue 2013
AH,
Byropuna
n.B.,
Bacunbesa
B.H.
7.1.2. JlonoJiHUTeIbHAS JTUTEPATypa
ABTODHI, 3arnaBue MzparensctBo, | Kon-Bo 5. anpec
JI2. [Jletun A.C., |KommnprotepHas rpaduka B nanamadTHOM Mocksa: MI'VJI, 30
1 |Jletmna O.C. |mpoeKTHpOBaHWU: YUeOHOE mocooue 2007
JI2. |Huxymua E. | KommnbrorepHas rpaduka. Moeny u anropuTMEL: Cankr- 1 https://e.lanbook.com/
2 A yuebHoe mocobdue ITetepOypr: book/107948
Jlann, 2018

7.1.3. MeToanyeckue pa3padoTKku




ABTOpBL, 3armaBue Wsnarenscto, | Kon-Bo Omn. agpec
JI3. | I'puropeBcku | DnekTpoHHAs MOJEINb U 4epTex Aetanu. Pazpaborka Bparck: Bpl'Y, 1 https://ecat.brstu.ru/cat
1 |#JLB., KOHCTPYKTOPCKOM TOKYMEHTALMH U31ETUI 2021 alog/Y4ebnp1e%20u%
BameHko MAaIIMHOCTPOCHHS IPH UCTIOBE30BaHHUHU IPpadaecKoro 20y4eOHo-
A, Mmoxaynsa Kommac 3D: yueGHO-MeTORHIECcKOe Toco0me Metoamdeckne o
Opeiibepr 20mocobus/MHxeHepH
C.A an%
20rpacuka/I puropesc
Kkuii%
20JI.b.Onexrponnasn%
20momens%20n%
204epTex%o
20netanu. YMIIL.2021.
pdf
JI3. [TpuropeBcku | MmxenepHas rpaduka. CoeTMHCHHS pa3beMHbBIC bparck: bpI'Y, 1 https://ecat.brstu.ru/cat
2 |#JLb, pe3nboBEIe. Pa3paboTka Mozeneit n uepTexeit 2023 alog/Y4aebus1e%20n%
HBanienko COEIMHEHUH JIeTanel CTaHIapTHBIMU KpEeeXHbIMU 20yuebHo-
A, W3ICTHAME TPU UCIIOJIb30BaHUHU MPHIIOKESHHN CHCTEMBI MeTodeckue o
Opeiibepr npoektupoBanus T-FLEX CAD: yue6HO-MeToIuIecKoe 20nocobus/UmkeHepH
C.A oCOOHe T BBIOTHEHUS pacueTHO-TpadHIecKoOn ast%
paboTsI 20rpaduka/I puropesc
Kuit%
20J1.b.Umxenepuas%
20rpacuka.CoequHeH
n1%20pazpemubIe%o
20pe3pboBrie. YMIT.20
23.pdf
7.3.1 IlepevyeHb MPOrpaMMHOI0 odecnedeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | KOMITIAC-3D V13
7.3.1.3 | T-FLEX
7.3.2 TlepeueHb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | «YHuBepcuteTckas 6ubnuoreka online»
7.3.2.2 | OnexTpoHHEIH Katanor oubiuoteku bpl'y
7.3.2.3 | OnexrpoHHas 6ubmmorexa bpl'yY
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIS)
Aynutopust Haznauenue OcHalieHue ay IuTopun Bup 3anatus
0001* ayJUTOpHS AJs VYueGHast Mmebens
NPaKTUYCCKUX 3aHATHU
3316 VYueOHas ayuTopus OcHoBHOE 000pyIO0BaHNE: Jlex

(mucTUIeHHBIN/ MY TETHME
JIMAHBIN Ki1acc)

- ABTOMaTH3MpOBaHHOE pabodee Mecto MoHoOok Aguarius Mnb Pro T584
R52 (23.8"/i7_8700T/D4_8G/VINT/SSD10 00/SB/NIC/WiFi/KM/AstraCE -

15mT.

- Cuctemnsiit 6110k (AMD 690G mANX, HDD Seagate 250Gb,
DDR//2*512Mb, DVDRYV, FDD - lmur;

- M®VY Canon LaserBase MF-3228 npunrep/konup/uB,cKanep;
- NnaTepaktuBHas nocka Promethean ;

- ITpoextop mynprumenuiinbiii CASIO XJ-UT310WN.
JIOTIOTHATENTHHO:

- Jlocka HacTeHHasl TPEXCEKIIMOHHAs KOMOWHUPOBaHHAs - 1 IIT.
YuebHas Meberb:

- KOMILIEKT Mebenu (ocanounbix Mmect/APM) - 30/151mmr.;

- KOMILIEKT Mebenu (mocanounbix MmecT/APM) miis npenonasatens - 1oit.

DIMM




3315

VYueOHas ayutopus
(MyJIBTUMEIUHHBIN
KJIaCC/ TUCTIICIHBIH
KJ1acc)

OcHOBHOE 000pyI0BaHKE:

- CucremHslit 6110k P4-531;

- Cucremnsiit 650k (AMD 690G mANX, HDD Seagate 250Gb, DIMM
DDR//2*512Mb, DVDRV, FDD - 81ur;

IIp

- [lepconanbueiii komnbrorep AMD Athlon X2 7550 - 7mt.;

- Monutop LCD 19 Samsung 943 - 7mrt.;

- Monutop TFT 19 LGL1953S-SF - Smir.;

- Tepmunan Monurop TFT 19 LGL1953S-SF - 3mrt.;

- MlHTepakTHBHAs JOCKA CO BCTPOSHHBIM YIIETPAKOPOTKO(POKYCHBIM
npoexropoMm UX 60;

- NnTepaxtusHbli mianmer Wacom PL-2200;

- AKTHBHBIE KOJIOHKH SP-610;

- M®V Canon LaserBase MF-3110 npunTep/konup/ckanep LBETHOI.
JonoIHUTEIBHO:

- MaraurHast gocka -1 mr.

VYueGHast MeOens:

- KOMILIEKT Mebenu (ocanounbix Mect/APM) - 58/15mir.;

- KOMIUIEKT Mebenu (rmocagounbix MecT/APM) s mpenomaBatens - 1mir.

2201 yuTaIbHBII 321 Nel Kommuiexkt Mebenu (I1ocaiouHbIX MeCT) Cp
Crennaxu

Kommuiext Mebeinu (1ocaiouHbIX MecT) it OubInoTekaps
BeicTaBouHbIe mikagsl

[IK 15-2500/H67/4Gb (monuTop TFT19 Samsung) (10mT.);

npuntep HP Laser Jet P2055D (1mit.)

2131 YueOnas ayauTopus
(mucTneHBIN KI1acc)

OcHoBHOE 000pyI0BaHHE: OKk3aMeH
- ABTOMaTH3MpOBaHHOE pabouee MecTo MoHoOIOK Aguarius Mnb Pro T584
R52 (23.8"/i7_8700T/D4_8G/VINT/SSD10 00/SB/NIC/WiFi/KM/AstraCE —
16 mrt.

- ITpuntep HP LG P2015 - 1 mwit,;

- Ckanep HP 3770- 1 wr;

- Crutntep Roline- 1 mt;

- Kommyratop D-Link DES-1008D/E- 1 wT;

- KoMnbroTepHblii TpeHaXEP OAHOKOBIIOBOTO THAPABINYECKOT0 SKCKaBaToOpa
Digger Zaxis 240- 1 mrt.

JIOTIOIHUTENBHO:

MenoBas focka — 1 wrT.

VYueGHast MeOes:

Kommuiekt mebenu (mocagounsie mecta / APM) — 15/15 mir.

Kommext mebenu (mocagounoe mecto/APM) st npenopaBartesnst — 1/1 .
(ITIK Cucremusrii 610k Athlon64x2 5000+Monutop LGL1953S-SF)

9. METOIUYECKUE YKA3AHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCIUIIJINHBI (MO YJIS)

JucrmrHa "CrcTeMBl aBTOMaTH3HPOBAHHOTO IIPOEKTHPOBAHUS MTOTbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, IOPOXKHBIX CPEICTB U
00opynoBaHHA" HalpaBIeHA HA Pa3BUTHE: YMEHUS PeLIaTh Npo(ecCHOHANbHBIC 3a]a4l HA OCHOBE HCIIOJIb30BAHUS
UH()OPMALMOHHBIX U IU(POBBIX TEXHONOTUI1; HABBIKOB MOJAEITHPOBAHUS U MPOESKTUPOBAHUS TEXHUIECKUX 0OBEKTOB; HABBIKOB,
HEOOXOANMBIX JUTS pa3paOOTKU IMETPOHHOH KOHCTPYKTOPCKOH TOKyMEHTAIIMH H3/ICTHI MallnHOCTPOCHUS IIPH MCIIOIb30BaHUH
COBPEMCHHBIX CHCTEM IPOSKTHPOBAHNS; TOHNMAaHHS TIPHHITUIIOB PAaOOTHI COBPEMEHHBIX HH()OPMAITOHHBIX TEXHOJIOTHH TIPH
pelIeHny 3a1a4 IpohecCHOHANBHO IeaTeIbHOCTH. 3ydyeHne TUCIUILTHHEI CHCTEMbl aBTOMAaTH3UPOBAHHOTO IPOEKTHPOBAHUS
HO/IbEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX, JOPOKHBIX CPEICTB U 000PYJOBaHHS IIPEAYyCMaTPUBACT: JICKIHHU; TPAKTHUCCKUE
3aHATHSA; pedepaT u 3ader.

B xone ocBoenus pasznena 1 "Mamuroctpoutensasie CAIIP" cTyReHTsI ODKHBI H3Y4UTh: Poccuniickue cucTeMsl
HNPOEKTUPOBAHUS CPEJHETO YPOBHS, UCIIOIb3yEMbIE B MAIIMHOCTPOEeHUH.; cucTeMy Kommac 3D. OcHOBHBIE BO3MOXKHOCTHU TPH
MPOEKTHPOBAHWH MAIITHOCTPOUTEIBHBIX U3/ICIHI; OCHOBBI aBTOMAaTH3UPOBAHHOTO ITPOCKTHPOPBAHHS; OCHOBHBIC IPUHIIUIIBI
MPOEKTHPOBAHNUS; TOHATHS IPOCKTUPOBAHIE M KOHCTPYHPOBAHHE; CHCTEMY TPEXMEPHOTO TapaMeTPUIECKOT0 MOISITHPOBAHHUS
FreeCAD u ee BozmoxuocTu 110 2D u 3D mpoekTtupoBaHuio uzaenuil. B paznene 2 "DnekTpoHHast KOHCTPYKTOpCKas
JOKYMEHTalus 1 OCHOBHBIE TpeOOBaHNUS CTaHJAPTOB K €€ pa3paboTke” CTYAEHTHI U3y4aloT: 3MeKTpoHHbIe 1oKyMeHTbl ECK/I,
Paznen 3 "TpexmepHoe moaenupoBanue B CAD-cructemax" CTyI€HTHI H3Y4al0T:0CO0EHHOCTH IOBEPXHOCTHOTO MOJICITHPOBAHUS
00bexToB, KapkacHbIe MOAeNn U3, OCHOBBI TapaMEeTPHUECKOTO TBEPIOTEIFHOTO MOACINPOBAHUS, MOACIUPOBAHIE AeTaNeH U
c6opok B Kommac 3D, T-FLEX CAD u FreeCAD. B paznene 4 "Crennanu3upoBaHHbIC IPUIOKEHUS CUCTEM MTPOSKTUPOBaHUS"
CTY/ICHTHI M3YJalOT: BUBI CIICIIHATN3NPOBAHHBIX NPHIOKEHUH M MX Ha3aHYCHHUE JJIS aBTOMATH3AINH TIPOIecca MPOSKTHPOBAHHS,
MPHIOKEHUS KOHCTPYKTOpa-MamuHocToputelns B Kommnac 3D: Baisl 1 MexaHHYeCKHe MepeiadH, MTaMITBI B TIpecc (OPMEL,
CTaHJApTHbIE KpenexHble n3aenus, Jlonoaaurensasle Moaynu cucteMsl npoektupoBanusi T-FLEX CAD, BepcTak cUCTEMBI
FreeCAD u ux 0CHOBHBIE BO3MOXKHOCTH.

B mporiecce n3ydeHns TUCIUIUIHHEI PEKOMEHYEeTCSl 0OpaTHTh BHUMaHIE Ha OCOOCHHOCTH CYIIECTBYIOMIEH HAyqHOH
TEPMHHOJIOTUH B 00JIACTH aBTOMATH3AIIH IIPOSKTUPOBAHMSL.

B nponecce npoBeaeHus MPAKTUYECKUX 3aHATHI TPOUCXOANT 3aKpEIUICHUE 3HAHUHN, (POPMHUPOBAHUE YMEHUH U PAKTHYECKHX
HaBBIKOB pa3pabOTKH YepTekeil 1 MoJeNiel U3/IeNnii MalHOCTPOCHHS P UCTIOJIE30BaHIH COBPEMEHHBIX CHCTEM
MPOEKTHPOBAHHS.

CaMocToATeNbHY0 paboTy HEOOXO0AUMO HAYMHATH C 03HAKOMIICHHSI C TEOpeTHYEeCKOH yueOHO-HayuyHOo! HH(popMaliel B yueOHOH 1
y4eOHO-METOIMYECKOH JINTepaType.

B mporiecce KoHCYIBTAIMN € TIpETIoaBaTesieM pa3o0paThes ¢ CTAaHAAPTHBIMU aJITOPUTMAMH BRITIOTHEHHS TOKYMEHTAIIHH.




Pabota ¢ ntuTepaTypoii SBISETCA BaXKHEHIINM 3JIEMEHTOM B MOTYyUYCHHUH 3HAaHUH 10 quciuIinHe. [Ipexae Bcero, He0OX0auMo
BOCIOJIb30BaTLCS CIHUCKOM PEKOMEHIYEMOi o JaHHOW AUCLUIUTUHE TUTepaTypoil. JIOMONHUTENbHbIE CBEJEHUS 110 N3Y4aeMbIM
Te€MaM MOXKHO MOJIy4uTh B ceTu IHTEepHeT.

[IpemycMOTpeHO MpOBeACHUE ay TUTOPHBIX 3aHATHI B COUYETaHUH C BHEAYAUTOPHOU padoToi. [Ipu moAroToBKe K 3a4eTy
peKoMeHayeTcst 0co00e BHUMAHHUE YJEIUTh CIEAYIOIIM BompocaM: (hopMyIHpOBKa OCHOBHBIX MOJIOXKEHHH TeOPUU; YMEHHE
HPUMEHATH TEOPHIO JUTS peLIeHHs yueOHBIX 3a/1au.
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