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1. HEJIX OCBOEHUS JUCIUITJINHBI

1.

Ju—

pa3BHUTHE CIIOCOOHOCTH MCIOIB30BAaTh METO/BI M CPEACTBAa KOMIBIOTEPHOTO MOJECTHPOBaHuU, conb3ys CAD-
TEXHOJIOTUHU.

1.2

B paMKax JUCHUIIJIMHBI OCBAUBAIOTCSA OCHOBHLIC CIIOCOOBI peeHns NHKCHEPHBIX 3a/1a4 Fpa(i)I/I‘IeCKI/IMI/I MCETOJAMHU C
MIOMOIIBIO KOMITBFOTCPHBIX TEXHOJIOTUH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1

TpeboBaHus K IpeBaPUTEILHOM OAT0TOBKE 00y4aI0ILErocs:

2.1.1

HaueprarensHas reoMeTprs 1 HHXEHEpHas rpadika

2.2

III/ICHI(IHJ]I/[HLI H MMPAKTUHKH, IJI1 KOTOPbIX OCBOCHHUE JAHHOW TUCUMIJIMHBI (MOZ[yJIﬂ) HE0OXO0AUMO KaK
npeauiecTBylomiee:

2.2.1

FI/I)IpOJ'IOFI/Iﬂ MW BOJHBIC U3BICKaAHHUA

222

I'mnposnorus u BogHble U3bICKAaHUS

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI

(MOZY.JIS)

IIK-4: CnnocoGeH BbINOJIHATH MPOEKTHPOBAHHE THAPOTEXHUYECKHX COOPYKEHUI U COOpy:KeHHi GeperoBoii
HHPPACTPYKTYPHI BOAHOT0 TPAHCIOPTA

[1K-4.3: BeinonHsAeT NOAT0TOBKY HHKEHEPHO-TEXHUUECKHUX, TEXHOJIIOTHYECKUX, KOHCTPYKTHBHBIX U MHBIX PEIICHUI
TUIPOTEXHUYECKUX COOPY)KEHUH U MX KOMIUIEKCOB TPAHCIIOPTHOI'O Ha3HAYECHHUS

B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3nars:
3.1.1 | - ocHOBHBIE TPUHINIEI (PYHKIIMOHNPOBAHHS IPaQUIECKIX PEIaKTOPOB;
3.1.2 | - cranAapThl, periaMeHTHPYIOIIHE TPOEKTHO-KOHCTPYKTOPCKYIO [IEATEIBHOCTD;
3.1.3 | - uHCTPYMEHTHI (HPOPMHUPOBAHHST KOHCTPYKTOPCKON JOKYMEHTALIUH;
3.1.4| - meToab! popMUPOBAHUS U PEIAKTUPOBAHUS IPahUIECKUX OOBEKTOB.
3.1.5 [ - ”HCTPYMEHTHI CO31aHUA U PEIAKTUPOBAHUS 0a3pl OMOIHOTEKN
3.2 | Ymerh:
3.2.1 |- oopMIISITH KOHCTPYKTOPCKYIO TOKYMEHTAILIMIO C TOMOIIBIO IPOrPAMMHBIX CPE/ICTB aBTOMAaTH3HPOBAHHOTO

IIPOCKTHPOBAHUS,

3.2.2 | - co3maBaTh JBYMEPHBIC YEPTEIKH C UCIIOIH30BAHNEM IPahUICCKUX CUCTEM;

3.2.3 | - co3maBaTh BUPTyaJbHBIC TPEXMEPHBIC MOJICITH T€OMETPHUYECKUX OOBEKTOB U X COCAMHECHUI B BHJC COOPOYHBIX CINHHIL;

3.2.4 | - hbopMHUPOBATH YEPTEXKH C HCIOITB30BAHUEM IIPOCTPAHCTBEHHOTO KOMIIBIOTEPHOTO MOJICITHPOBAHUSI.

3.2.5 |- co3naBaTh U peIaKTUPOBATD HJIEMEHTHI OUOTUOTEKH

3.3 | Baagerb:
3.3.1 [ - MeTomamMu TIOCTPOCHNUS N300pAKEHNH TEXHHYECKUX M3/IENUH, 0OPMIICHUS YepPTEXEH;
3.3.2 | - HaBBIKaMH pabOTHI C AIIEMEHTAMH ONOJIMOTEYHBIX AJICMEHTOB;
4. CTPYKTYPA JTUCHUIIJINHBI (MOZAYJIS)
Bun HaumeHoBaHuUe pa3aesioB U TeM /BU]I 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspea 1.

JIab "DneMeHTHI co3nanns madionos" /J1abd/ 3 4 JI1.1 0
JI1.2712.1
JI2.2713.1

JIab "Pabota ¢ uactpymenramu CITJIC mogyns" /J1a6/ 3 8 J1.1 0
JI1.2J12.1
J12.2J13.1

J1a6 "Cosznanue 3-D mpoekTa cTpoutensHoro oobekra /J1ad/ 3 16 JI1.1 0
JI1.2712.1
J12.2J13.1




Cp Ocnogsl pabotsl B CAD. /Cp/ 3 14 JI1.1
JI1.2J12.1
J12.2713.1

Cp PaboTa co citoxHpIMU THHUAME 1 Ostokamu. /Cp/ 3 16 JI1.1
JI1.2J12.1
JI2.2713.1

Cp Ocnouble pyaknun CAD s paboTsl ¢ mpoektamu. /Cp/ 3 12 JI1.1
JI1.2712.1
J12.2J13.1

HKP 3ammTa KOHTpoIbHOU pabotsr /UKP/ 3 2 J1.1
JI1.2J12.1
J12.2713.1

5. COAEPKAHNE JUCLOUILIAHEI (MOIY.I5)

DneMeHTHI COo3JaHus Ma0IOHOB.
IIpuHNIBIE paboTh! co cnosmu. Co3gaHue U peIaKTHPOBAHHE ITOJIH30BAaTENbCKUX THIIOB JIMHUH. DIIeMeHTHI 0pOopMIICHIS YepTexeil.

"Pabota ¢ unctpymentamu CITJIC momyns"
ITocTpoenne mrana, pacana, paspesa 3ganuii mHcTpyMeHTamu CITJ]IC. ®opMupoBaHue TOKyMEHTAIIHN

"Coznanue 3D nmpoekra CTpouTensHOro oobekra”
Co3nanne 3D mpoekTa CTPOUTEIBHOTO 00BEKTa C MCIIOIb30BaHNEM HHCTpYyMeHTOB BIM TexHomorwit. [TocTpoeHne ameMeHToB
KOHCTPYKTOPCKOH JOKYMEHTAllUU UHCTPYMEHTaMU aBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS

6. POHJ OIEHOYHbBIX CPEACTB

6.1. ITepeyeHb BHIOB OLIEHOYHBIX CPEACTB

JlaGopaTopHbie pabOTHI.
3ay4eT 1o JUCIUIIINHE.

6.2. TeMbl NHCBMEHHBIX PadoT

JlabopatopHas padota "Co3nanue madioHa"
JlabopatopHas pabota "TpexmepHOoe MoeaupoBaHe 00heKTOB. COCTaBICHNE KOHCTPYKTOPCKON TOKyMEeHTAIH"
JlabopaTopHas pabota "Co3nanue mpoexra"

6.3. KoHTpoIbHbBIE BONIPOCHI M 3a1aHUS

Bompoch! 1s OLICHKH OCBOCHUSI KOMITCTEHIIUU
ITK-4 Crioco6eH BBIOTHATE MPOSKTUPOBAHIE THAPOTEXHUICCKUX COOPYKCHUH U COOpYKeHHI OeperoBoit HHGPaCTPYKTyphI
BOJTHOT'O TPAHCIIOpTA

1.Kaxkoii OPOAYKT HE OTHOCHUTCS K CUCTEMAaM aBTOMAaTHU3UPOBAHHOI'O ITPOCKTUPOBAHUSA

A —nanoCAD

B —paint *

I' — Kommnac

JI — Revit

2.VKaxuTe B KaKOM BapHaHTE 3aJaHbl OTHOCHTEIBHBIC MOJISIPHBIC KOOPAWHATEI
A —#50,60,80

B -50,80,90

I' - @50<60 *

A — @50,50<60

3.Vkaxure, ¢ KAKUM PaCHINPEHHEM COXPAHAIOTCA (haiiabl MabI0OHOB.
A —*dwg

B — *dwt *

I —*dws

J —*dxf

4.Kakast koMaHJ]a OCHOBHOTO MEHIO, 00BEIMHACT KOMAHIBI 10 YIIPABICHHUIO YepTeIKAMH?
Ortsgert: [TyOmmkamms

5.lHCTpYMEHTHI TpeoOpa30BaHus KOOPAMHAT HAXOAATCS Ha TAaHEIH HHCTPYMEHTOB
Ortser: Ilanens koopanHaT

6.3aroToBKa YepTeka, COXpaHCHHAs Ha JIUCKE CIICIUATLHBIM 00pa3oM, CoieprKalas HaCTPOMKH YepTeka U HEKOTOPhIE
rpaduvecKkre 3IeMEHTHI, Ha3bIBaeTCA

Ortger: [1labnon yeprexa

7.THCTPYMEHT HE SABJISIONICHCS TeOMETPHICSCKON 3aBHCUMOCTBIO TIPH MapaMeTpU3aIiH
A — Koopaunats! *

B — PaBenctBo

I' — KonnueapHocTh

J1 — CoBnagenue




8.Kak 3a3pIBaeTcs MPOEKTUPOBAHIE TPEXMEPHON MOJIEIH, TJIe yIUTHIBAIOTCS BCE Pa3fembl: [eHIUIaH, apXUTEKTypa, KOHCTPYKTUBHbIC
pelIeHNS, MH)XCHEPHbIE CETU U JlayKe TEXHOJIOTHYecKoe 000pyoBaHue?

Otget: BIM (TUM) MmoznenupoBaHue

9.Kaxkas xapaKkTepHCTHKa COOTBETCTBYET PexxnMy THHAMUYIECKUX 3aBUCHMOCTEH IPH MapaMeTpH3arium?
A — MOXHO 11100aJbHO BKIIIOYAaTh/ OTKIIOYATH [0 BCEMY YEpTexKy *

B — Hanuune QyHKIUH pydek

I" — cooTBETCTBUE ONPENEIEHHOMY CIIOO

J1 — n3MeHeHHe pa3Mepa IpH U3MEHEHUH MaciITada

10.Ykaxkute nocaen0BaTeIbHOCTb A€ CTBUI NPH 3aJaHUU TUMUTOB YepTexa

1) BrecTr KOOpAMHATHI IPABOTO BEPXHETO yIiia

2) 3amycTuth KOMaHAB! JINMHUTBI

3) BBecTH KOOpIMHATHI JIEBOTO HMYKHETO yIiia

4) BeecTH KOOpJMHATHI IPABOTO BEPXHETO YIiia

A-1234
B-3.2,14
B-234,1
r-2,134%*

11.Kakoe 3nagenne nepemerHoit GRIDDISPLAY orpannumnBaeT oToOpakeHHE CeTKH 30HOH, 3aaHHOI KoMaHxo# JIuMuTEI?
A-1

B-4
r-2
A-0*

12.Kak Ha3bpIBaeTCs KOMaH/1a, UCIIOJIb3yeMast ISl IPHUCBOCHUS MaTepHAJIOB TBEPIOTEIEHBIM 00beKTaM?

OtBet: O003peBaTeh MATEPHAIIOB

13.YTo U3 nepeuncIeHHOT0 He OTHOCUTCS K XapaKTepUCTHKE Oyioka? (BpeMsI Ha OTBET 5 MHUHYT).

A — MOXeT coJiepKaTh aTpudyT

B — MoXeT Mcnob30BaThCs TOJIBKO B TEKYILIEM YepTexe *

I' — MoXxeT OBITh AMHAMHYECKUM

J1 — MOXeT cofepkaTh pa3IudHbIe TeOMETPUIECKHE 00pa3bl

14.B Kkakoii cTpoke NpaBWILHO yKa3aHbl CTAHIAPTHI, coepxalyecs B (aiiiae cranaapToB At paboThl ¢ KOMaH0i HOPMOKOHTPOJIb
A — eTMHUIIBI H3MEPEHUS, CIION, TEKCTOBBIC M Pa3MEepHBIC CTHIIN, THITHI JINHUN *

B — enuHAIB H3MEPEHMS, CIIOH, IUMUTHI, THITHI JINHHUH

I' — enuHMIBI U3MEPEHHUS, CTIOH, JIUMUTBI, TEKCTOBBIE CTUIIN

[ — pa3MepHBbIe CTHIIH, CIIOU

15.Kaxk HazpiBaeTcst pyHKIMS HAJIOKCHNE 3aBUCHMOCTEH, IIPEICTABIAIONNE COO0H CBA3M U OTPAHUUCHHUSA?

Ortsert: [TapameTpusanus

16.locTyn k mapaMeTpaM pa3MEPHBIX 3aBUCHMOCTEN, yCTAHOBIEHHBIX HA UEpPTEXke, OCYLIECTBISIETCS ABOMHBIM LIETUYKOM 110
3aBUCHMOCTH I 3aITyCKOM KOMaHJIBI -

Ortser: JlucneTuep napameTrpoB

17.KakuM TepMHUHOM Ha3bIBAIOT pa3Mephl AEKTPOHHOT'O JIHUCTA, HA KOTOPOM BBITIONIHSIOT YepTexk?

OrtgeT: JIUMUTBI uepTekKa

18.CoBOKYITHOCTH CBSI3aHHBIX OOBEKTOB UepTexka, 00pabaThIBaEMBIX KaK €JMHBIN 00BEKT, HA3BIBACTCS

Ortset: brokom

19.Kaxkast GpyHKIMS CTPOKH COCTOSIHUS MTO3BOJISIET ONPEENATh XapaKTepHbIE TOUKHY Ha 0OBEKTaX U MPUMHUTUBAX (LIEHTP, KOHTOYKA,
cepeMHA | T.JI.)?

OtBet: OOBEKTHAS MPUBSI3KA

20.Kax Ha3bIBalOTCSl TEKCTOBBIE (hparMeHThl B O10Kke?

A — Cnosa

B — IIpumutuBst
I — TexcTsl

J — AtpubyThI *

21.Kakol u3 HIKENepEeUHCICHHBIX ClI0cO00B BBOJIa KOOpAMHAT He coaepxut CAD

A —IMonspHele

B — IIpsamoyronsHbie *

I' — OtHOCHTENBHBIE

J — AGcomroTHBIE

22 Brrbepute BapHaHT, COOTBETCTBYIOIIUH IPaBUIBHOMY MOPSIKY paboThI ¢ HHCTpyMeHTOM OOpe3Ka:

A — Cpasy BBIICITHTS JIMHUH, TOJIeKAIINEe 00pe3Ke

B — BBIIENUTE TMHAN, SBISIOIINECS TPAaHUIIAMH 00pE3KH, 3aTeM JIMHUH, To/UIexarne oopeske *

I" — BELIENHTE IMHNH, TIOAJIEKAIINE 00pe3Ke, 3aTeM JIMHHH, SIBIISIONINECS TPaHUIIAMU

J — B mo6om nopsiake

23.Kaxkas oreparys HCIOIb3YeTCs sl CO3JaHUs CI0KHOTO Tella, COCTOSIIET0 U3 HECKOJIBKHX 00BEKTOB?

OtBeT: omepaiysi 00beIMHEHNE

24 Kakoii KOMaH/I0if MOXKHO ITpeoOpa30BaTh ABYMEPHBIH 0OBEKT MHOTOYTOJIFHUK B TPEXMEPHBIH ITpHU3Ma Win nupamuia?
Otsert: Oneparnus BeinaButh

25.Kaxk Ha3bIBaeTCsl PEIKHMM, ITO3BOJISIOIINHA CTPOUTE JIMHUH IT0]] 3aJaHHBIMH YTJIaMH METOJIOM HATIPABJIICHUS PACCTOSHUS
Otset: OTCnexuBaHue NOJspHOE

26.Kakast koMmaHJa UCIIOB3YETCs ATl CO3AaHUSI OTBEPCTUN B TBEPAOTENBHON MOJETHU?




OtBet: Onepanus Beruuranue

27.ITo xakuM HampaBiICHUSIM MOXXHO cTpouth 3D-Maccus?

A —Tlo TpeM KOOpJMHATHBIM HAIPaBICHUIM *

B —Ilo nBy™M HanpaBieHUsAM, KaK JBYMEPHBIH

I' — B m060M HampaBieHUU

J — Ilo n1ByM HanpaBJIECHUSIM U YTITy

28.Kakas cuctema KOOpIMHAT SIBJIETCS OCHOBHOW, YCTAHOBJICHHOM 10 YMOTYaHUIO?
OtBeT: MupoBas cucteMa KOOpIUHAT

29.Kakoii 13 niepevyrcieHHbIX KJIF0Uel He OTHOCUTCS K Kitodam [lonumuHum?

A — Hanpasnenne *

B — Ilonmymupuna

I' - yra

J — 3amMKHYTH

30.Kaxkoit maCTpyMeHT cucTeMsl nanoCAD 1o3BoIIsSeT TpyIIHUPOBATE TEOMETPUIECKIE OOBEKTHI Ha YePTEXe C HCIOTb30BAHUEM
oIpeieIeHHbBIX MapaMeTpoB (IIBET, THUII IMHUH, OJTOKUPOBKA U T.1.)?

Otset: Cnoun

Bomnpocs! k 1abopaTopHbIM paboTam

1.IToHsTHS I1a0JIOHOB.

2.Co3naHue U peJaKTUPOBAaHUE TUIOB JIMHUH
3.Cron.

4.CnoxHble JIMHUH (TIOJTHIIUHUS, MYJIbTUIIMHUS )
5.CraTrueckue OJIOKH

6.JIlunamudeckue OJIOKU

7.Tabmmust CAD

8.PaboTa ¢ BHCITHUMH CCBUTKaMHU

9.Co3nanue npoekTa

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

OreHka "3auet" - 1abopaTopHasi paboTa BBIIOJIHEHA B IIOJHOM 00BEME,CTYICHT OTBEYaeT MPABHIbHO Ha 85% u Ooiee
TEOPETHYECKUX BOIIPOCOB.

Ornenka "He3adet" - tabopaTopHas paboTa BHIMOIIHEHA HE B TOJTHOM 00BEME,CTYIET OTBEYaT MeHee 4eM Ha 85% TeopeTHIecKux
BOITPOCOB.

MerToaHKa OICHKH 3a4eTaro JUCHHUILTHHE

Ornenka "3ageT" - 1abopaTopHbIe paOOTHI BEITIOIHEHBI B IIOJTHOM 00beMe

Omenka "He3zaueT" - 1abopaTopHbIe PaOOTHI BHIIIOIIHEHEI HE B IOJTHOM 00beMe

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |Yexmapér Amsbept WmxenepHas rpaduka: y9eOHUK U CTyAEHTOB HEMAIIHHOCTPOMT. Mocksa: Beiciias mikona,
AHaTONbEBUY CIell. By30B 2010
JI1.2 | PakoB B. JI. [Tpunoxenue TpexMEepHBIX MOJENEH K 3aJauaM HauepTaTeIbHON Mocksa: Jlans, 2014
TEOMETPUH
7.1.2. lonoHUTeIbLHAS JIMTepaTypa
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBo, rof
JI2.1 | Xeiiden A. J1., NmxenepHast 3d-kommbrotepHas rpaduka B 2 T. Tom 2: YueOHUK U Mockga: M3narenscTBo
Jlorunosckuii A. H., MIPaKTUKYM IOpaiir, 2018
Byropuna U. B.,
Bacunbsesa B. H.
JI2.2 | Xeiiden A. J1., WmxenepHast 3d-kommbrotepHas rpaduka B 2 T. Tom 1: YueOHUK U Mocksa: U3natenbecTBo
Jlorunosckuii A. H., MPaKTUKYM IOpaiir, 2018
Byropuna U. B.,

Bacunbesa B. H.

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTABUTEIIH 3arnaBue UznarenscTBO, roj
JI3.1 |T'opnymikuna Tamapa |HauepraTenpHasi reoMeTpHs U HHXEHEpHas rpaduka: METOANYECKHE Hosocubupck: CI'YBT,
BacunbesHa, yKa3aHUs IS BBITIOJIHEHMS J1a00paToOpHBIX paboT 2020

Moxunauésa Haranbsa
CraHuclIaBOBHA




7.3 IlepeyeHb NPOrpaMMHOro odecreyeHust

[Maket mpuxIagHOTO MporpaMMHoro obecrnedenus Microsoft Office

nanoCAD Hnxenepnsiii BIM

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JTUCIUIIJINHBI (MOAYJIS)

Hasnauenue Ob6opynoBaHue
KomnbrorepHbiit KJ1acc - | AynntopHast nocka; Komruiektr ydeOHoOW MeOenwm; MynbTiMennitHoe o0OpyJOBaHHUE: IPOSKTOP
naboparopust nkeHepHoi | (mepenocHoit), [IK (mepenocuoit); IIK — 15 mr. (B T.9 mpenojaBaTeNbCKUi), MOJKITIOUYSHHBIX K
KOMITBIOTEPHOM rpaduku -|cetm  "WHTepHer" wW  o0ecmeuyMBalOMIMX AOCTYl B  DIEKTPOHHYIO  WH(POPMALUOHHO-
y4yeOHast ayUTOpHA JUTst | 00pa30BaTeNBHYIO Cpely Y HUBEpPCUTETa
MPOBEICHUS TPYIIOBBIX u
WH/IMBUTyaJ bHBIX KOHCYIbTAIMHA
KomnerorepHsiit KJ1acc - | AynutopHas nocka; KommuexkTt yueOHoil Mebenw; MynbTHMenuiiHOe 000OpydOBaHHE: MPOEKTOP
naboparopus nHXeHepHol | (mepenocHoi), [IK (mepeHocHoit); IIK — 15 mT. (B T.4 mpenojaBaTenbCKuid), MOAKIFOYEHHBIX K
KOMITBIOTEPHOH rpaduku -|cetm  "WHTepHer" W oOecmedymBalONMX ~ JOCTYl B JJIEKTPOHHYIO  WH(POPMAIUOHHO-
y4aeOHas ayAuTOpHs JuIs | 00pa30BaTeNbHYIO Cpey Y HUBEpCUTETa
MIPOBEICHUS 1a00paTOPHBIX
3aHATUHI
KomnsrorepHnsrit KJ1acc - | AymutopHas nocka; Kommiuekt ydeOHOW Mebenw; MynbTHMeIuitHOe 000OpyJAOBaHHE: MPOSKTOP
naboparopust nmkeHepHoH | (mepenocHoit), [IK (mepenocuoit); I[IK — 15 mT. (B T.4 mpenogaBaTeNbCKuil), MOIKITIOUEHHBIX K
KOMIIBIOTEPHOI rpaduku -|cetu  "HWuTepHer" u  o0ecmeuMBalOUIMX ~JOCTYN B DJIEKTPOHHYIO  WMH(POPMALMOHHO-
y4eOHas ayAuTOpUs JUTs | 00pa30BaTeNBHYIO Cpely Y HUBEpPCUTETa
IIPOBEIEHUS 71a00paTOPHBIX

3aHATHI




