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Keanudukarus MAarucTp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 13ET
Yacos 1o yueGHOMY IJIaHy 36 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE: 3auet 4

ayAUTOPHbIE 3aHATH 10

caMocCTosTeIbHas paboTa 26

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Hroro
Henens 84/6
Bun 3anstuit v PIT v PIT
JlabopaTopHbIe 10 10 10 10
Uroro ayn. 10 10 10 10
KonrakTtHast 10 10 10 10
pabora
Cam. pabora 26 26 26 26
HUrtoro 36 36 36 36




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIA CTaHAAPT BHICIIEr0 00pa30BaHMs - MaruCTpaTypa 10 HalPaBICHUIO
noarotoBku 23.04.01 TexHomorus TpaHCHOPTHBIX MpoueccoB (mpuka3 MunoOpuayku Poccun ot 07.08.2020 1. Ne 908)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

23.04.01 Hanpasnenue noarotoBku "TeXHONOTHs TPAHCIIOPTHBIX MPOLECCOB"
Hampasnennocts "Opranusanust nepeBo30K U yIpaBlIeHUE Ha BOJAHOM TpaHcHopTe"
roJi Hayajia noArotosku 2026

Pa6ouyro mporpammy cocTaBuJI(u):
k.m.H., [Joyenm, @edoceesa M.A.
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii Jiunesuu Onbra UrnpesHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

ObecnedyeHne pacIIMPEHHOTO YPOBHS 3HAHUM, YMEHHI W HABBIKOB, HEOOXOIMMBIX IS (JOPMHUPOBAHUS CIOCOOHOCTH

OCYIIECTBIATh MOJEIHPOBaHNE 00BbeKTOB cpencTBaMu CAD-TexHOIOrui ¢ HCHONb30BaHUEM BO3MOXKHOCTEH

MIPOrpaMMHUPOBAHHS.

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | OT/]

21

TpeGoBaHus K MPeABAPUTEILHON MOATOTOBKE 00y4aIOLIerocsi:

2.1.1

CoBpeMeHHBIH CTpaTerHIecKUi aHaIn3

2.12

Teopm[ 1 IIPAKTUKAa NHXKCHCPHOT'O UCCICAOBAHUA

2.13

OtpacneBbie HHPOPMAIIOHHBIE TEXHOJIOTHH

2.2

JMCHUTNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUUILIUHBI (MOAYJIA) HEOOXOAUMO KaK

npeauecTByrouiee:

(MOZY.JIA)

3. KOMIIETEHIIMH OBYYAIOIIETOCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCITUITJINHBI

YK-2: Cnioco0eH ynpapJ/siTb IPOEKTOM HA BCEX ITANaxX ero ;KM3HEHHOI0 UKJIa

VK-2.3: YHpaBJ'I)ICT IIPOCKTOM Ha KaXXJ0¥ CTaanu: HHHUOHalOWW, INITaHUPOBAaHWU, peajiu3allii, 0OTYCTa, 3aBEPIICHUSA

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(!ﬂ JOJIZKCH

3.1 |3uaTs:
3.1.1| - TexHUUECKUE BO3MOKHOCTH KOMIIBIOTEPHBIX IIPOrPaMM.
3.2 | YmeTh:
3.2.1 | - pemarp 3a1a4u TPEXMEPHOT'O MOJICTUPOBAHMUS.
3.3 | Baagers:
3.3.1 | - HaBBIKAMU NIOCTPOEHUS. OPTOrOHAIBHBIX MPOEKIMH TPEXMEPHBIX MOAEIEH.
3.3.2 | - HaBBIKAMH MCIOJB30BAHIS TEXHHIECKIX BO3MOKHOCTEH KOMITBIOTEPHBIX IIPOTPaMM IS pEICHUS 3a1a4 TPEXMEPHOTO
MOJICTIMPOBAHNUS U TIOCTPOCHHUSI OPTOTOHAIBHBIX MPOCKINH TPEXMEPHBIX MOAEINEH.
4. CTPYKTYPA JUCIIUMITJIMHBI (MO Y JIS)
Bun HaunMeHoBaHMe pa3ie1oB M TeM /BUJ 3aHATHS/ Cemectp | Yacosn | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Pasnen | Pasmen 1.
Cp OcHossl pabotsl CAD cucremst /Cp/ 4 6 JI1.1J12.1J13. 0
1
Cp PaboTa co CIIOKHBIMU JTUHUSMU U OJIOKAMH. 4 10 JIT.1JI2.1J13. 0
[Mapamerpu3zanus. TpexmepHoe MonenupoBanue. /Cp/ 1
JIab "Co3nanwue mabiona" /JIa6/ 4 2 0
JIa6 "Cosznanne TBepaoTenbHon 3-D moxenu" /J1ab/ 4 6 0
Cp Ocnorublie Gpyaknmun CAD st paboTsl ¢ mpoexTamu /Cp/ 4 10 JI1.1J12.1J13. 0
1
Jlab "Ucnonb3oBanue rpaduueckoit 6a3bl qanueix" /J1ab/ 4 2 JI.1J12.1J13. 0
1

5. COAEP)KAHNE TUCOUILIMHEL (MOLYJIST)

OcHoBsl pa6oTel CAD CHCTEMBI.
Hauansabie cBenenus o cucreme. Co3nanne mabionoB. Co3gaHne COOCTBEHHBIX TUIIOB THHUHA. TpexMepHoe MOIeTHpOBaHHE.

Ocuosubie pyaknmun CAD 11 paboThI ¢ TPOSKTaMU
Co3nanne npoekra. Pabora ¢ Tabmuriamu. Pabora ¢ BHEITHUME cchutkamMu. PaboTta ¢ 6nbIroTexoi CTaHIapTHBIX HIEMEHTOB.

PaboTa co crnoxxupIMu TUHUAMU 1 Ontokamu. [Tapamerpuzanus. TpexmMepHOoe MOJICIMPOBaHUE.
CoznaHue 1 peJakTHPOBAaHHE CIOXKHBIX TMHMHA. Co3iaHue U pefakTupoBanue 0;10koB. [lapamerpuzanus.
MHCcTpyMEHTHI cO31aHMsI U peAAKTUPOBaHUA TBEpAOTENbHOH 3-D Monenu. Busyanusauus. HanoxeHnue TekcTyp U MaTepualoB.




6. POH/JI OIEHOYHBIX CPEJICTB

6.1. IlepeueHsb BUOB OLIEHOYHBIX CPEACTB

JlabopaTopHbie pabOTHI
3ader 1o AUCHUILIIHHE

6.2. Tembl nUCbMEHHBIX padoT

"Co3nmanue mabioHa"
"Coznanue TBeproTenbHo 3-D moxenn”
"Hcnonp3oBanue rpapuueckoi 0a3bl JaHHBIX"

6.3. KonTpoabHbIe BONPOCHI U 3aJaHUS

BOHpOCBI JUIA OHCHKHW OCBOCHUS KOMIIETCHIIMN
1.Kakoit OPOAYKT HEC OTHOCHUTCS K CUCTEMAaM aBTOMATHU3UPOBAHHOI'O ITPOCKTUPOBAHUS

A —nanoCAD
B —paint *

I' — Kommac
J— Revit

2.lHCTpYMEHTBI BKIIIOUEHHSI U OTKIIOUEHHsSI PEKUMOB paOOThl C aHHOTATUBHBIMU OOBEKTAMU PACIIOIATalOTCs Ha MTaHeI!.
A — KOOpIUHATBI

B — coctostans*

I" — cBolicTBa

N — Bun

3.VKaxuTe, C KAKMM PaclInPEHHEM COXPAHSIOTCS (haiyibl m1abIOHOB.
A — *dwg

B — *dwt *

I' — *dws

J - *dxf

4.Kaxkast koMaH/1a OCHOBHOT'O MEHIO, 00bEAMHAET KOMAH/bI II0 YIIPABICHHUIO YepTeKaMu?

Ortser: [lyOnukauus

5.MHCTpyMEHTHI TpeoOpa3oBaHus KOOPAUHAT HAXOTCS Ha ITaHEIN HHCTPYMEHTOB

Ortser: [lanens koopaAUHAT

6.3aroToBKa 4epTeka, COXpaHSHHAs! Ha JCKe CIICNHMalbHBIM 00pa3oM, coepiKalias HaCTPOHKH depTexka H HEKOTOphIe
rpaduueckue 31eMEHTHI, Ha3bIBACTCS

Ortger: [11abnoH yeprexa

7.VIHCTpYMEHT He SABJIIOLIEHCA T€OMETPUYECKON 3aBUCUMOCTBIO IIPH NTapaMeTpU3aluy

A — Koopaunats! *

B — PaBenctBo

I' — KonnuueapHocTh

JI — CoBnagienue

8.Kak 3a3pIBaeTcst MPOEKTUPOBAHHE TPEXMEPHON MOJIENH, TJ€ YUUTHIBAIOTCS BCE Pa3fienbl: FeHIUIaH, apXUTEKTypa, KOHCTPYKTUBHbIE
perIeHus, MHKEeHEepHBIC CETH 1 Jake TeXHOIOTHIeCcKoe 00opyaoBaHue?

Otset: BIM (TUM) monenupoBanne

9.Kakas xapakTepHCTHKa COOTBETCTBYET PexxnMy TMHaAMUYECKUX 3aBUCUMOCTEH IpH apaMeTpu3anuu?

A — MOXHO II00aIbHO BKIIIOYATh/ OTKIIIOYATH 10 BCEMY YEPTEeXy *

B — nanmmume QyHKImit pydex

I' — cooTBeTCTBHE ONpPEAETICHHOMY CIIO0

J1 — u3ameHeHue pasMepa Npu U3MEHEHUHU MaclTaba

10.YkaxxuTe 1mociae0BaTeNbHOCTD ACHCTBIMA IPH 3aTaHIs JIHMHUTOB YepTeka

1)BBecT KOOPAMHATHI IPABOTO BEPXHETO yria

2)3amycTuTh KOMaHAbl JIMMUTBI

3)BBecTr KOOpAUHATHI JIEBOTO HIKHETO Yriia

4)BBecTn KOOpIMHATHI TPABOTO BEPXHETO yriia

A-1234

B-234,1

r-2,13,4%

11.Kaxkoe 3nagenne nepemerHoit GRIDDISPLAY orpannumnBaeT oToOpakeHHE CeTKH 30HOH, 3aJaHHOI KOMaH#o# JInMuThI?
A-1

B-4
r-2
A-0*

12.K kakoMy THITy JINHUI MO>KHO OTHECTH IIPE/ICTABICHHYIO XapaKTePUCTUKY?

A —IIpocras TuHUS, CoAepKaias INTPHUXH U TOUKH

B — Crioxxnast nuHUS, coeprKalias reoMeTpuiIeckuit oopas *

I' — CnoxxHast TMHYSA, coAepKalas TeKCT

1 — Ilpocras JMHUSL, cofepKaIas TEKCT

13.YTo 13 epeuncIeHHOTO HE OTHOCUTCS K XapaKTepUCTHKe 0yloka? (BpeMst Ha OTBET 5 MHUHYT).
A — MOXeT comepKaThb aTpudyT




B — MOXeT HCTIONB30BaThCS TOIBKO B TEKYIIIEM uepTexe *

I' — MOXeT ObITh IMHAMUYECKUM

1 — MoXeT conepkaTh pa3IMYHbIC TE€OMETPHIECKHE 00pa3bI

14.B xakoif cTpoKe MpaBUIBHO yKa3aHbI CTAHAAPTHI, COACpIKaIecs B (aiiiae CTaHIapTOB I pabOTH ¢ KOMaHI0H HOPMOKOHTPOIb
A — eJUHUIIBI U3MEPEHUs, CIIOU, TEKCTOBBIE U Pa3MEpHbIE CTUIIN, TUIbI IUHUN *

B — enquHUIBI H3MEPEHNS, CIIOU, TUMUTBI, TUIIBI TMHUH

I" — equHMIEI U3MEPEHUSL, CIIOH, JIUMUTBI, TEKCTOBBIE CTUIH

J| — pa3MepHBbIe CTUIIH, CIIOH

15.Kak Ha3piBaeTcs pyHKINS HAJOKEHUE 3aBUCUMOCTEH, PEICTaBIIAIONINE COO0I CBA3M U OrpaHUYCHUS?

Ortser: [lapamerpusanus

16.locTyn kK mapameTpaM pa3MEpHbIX 3aBUCHMOCTEN, YCTAaHOBJICHHBIX Ha YePTEKe, OCYLIECTBIISETCS ABOMHBIM HIETYKOM I10
3aBHCUMOCTHU MJIM 3aITyCKOM KOMaHIbI -

OrtseT: Jlucnerdep napaMeTpoB

17.KakuM TEpMHUHOM Ha3bIBAIOT Pa3MEpPhI AEKTPOHHOT'O JIUCTA, HA KOTOPOM BBINIOJIHSIOT YEPTEK?

OrtseT: JINMHTEHI uepTexKa

18.COBOKYITHOCTB CBSI3aHHBIX OOBEKTOB YepTEXka, 00padaThIBACMBIX KaK €ANHBIN 00BEKT, HA3bIBACTCS

OrtBet: biokoMm

19.MHCTpyMEHT, O3BOJISIONINI BCTABIATh B CBOM YepTex (opMaTa *dwg 4epTexu pa3paboTankoB, 6€3 KOIMMPOBAHHUS BCEX
NPUMUTHBOB, Ha3bIBAeTCS ?

OtBeT: BHenHue ccplIku

20.Kak Ha3bIBalOTCSl TEKCTOBBIE (hparMeHThI B OJ10Ke?

A — CnoBa
B — IlpumutuBsel
I' — Tekctor

I — AtpuOytsr *

21.Kaxo# U3 HHXKeTepeYrcICHHBIX cltoco00B BBOIa KOOpAUHAT He coaepxut CAD

A — Tlonsipusie

B — IIpssmoyronbHEIE *

I' — OtHOCHTENBHBIE

JI — AGcomroTHBIE

22.BpiOepuTe BapuaHT, COOTBETCTBYIONIMI PAaBUIILHOMY MOPSIKY paOboThl ¢ HHCTpyMeHTOM OOpe3ka:
A — Cpa3y BEIIETHTH JIMHUH, TTOUIeXKAIINe o0peske

B — BbLIENUTE IMHUM, SIBISIONIMECS TPaHULIAMU O0pEe3KH, 3aTeM JIMHUH, TIOJIeKalme oopeske *

I' — BBLIENIUTH TMHUY, TTOAJIEKALME 0OpE3Ke, 3aTeM JIMHUH, SIBJISIOIIMECS IPaHULIaMU

J1 — B mo6om mopsiake

23.Kakast omnepanus HCTIOIb3yeTCsl JUIsl CO3JaHUS CII0KHOTO TeJa, COCTOSIETO U3 HECKOJIBKUX 0OBEKTOB?
OrTBeT: onepalys 00beIUHCHHE

24.Kaxkoiif KOMaHJ0i MOXHO MpeoOpa30BaTh IBYMEPHBIN 0OBEKT MHOTOYTOJIFHUK B TPEXMEPHBIH MTpHU3Ma WITH TUpamMua’?
Ortser: Onepauus BeigaButh

25.KomaH1a MHTEpNOJISAIMY TOBEPXHOCTH TeJla 10 MPOMEKYTOUHBIM CEUEHUSIM, Ha3bIBAaeTCA

OtBet: Onepauust CABUT 110 CEUEHUSIM

26.Kakas koMaH/1a UCIIOJIb3YETCS ISl CO3JJaHMs OTBEPCTUH B TBEPAOTEIbHON Moaenn?

OtBet: Onepanus Berunranue

27.ITo xaKuM HanpaBiIeHUSIM MOXXHO cTpouTh 3D-Maccus?

A —TIlo TpeM KOOpJMHATHBIM HAIPABICHUSIM *

B —Ilo nBy™M HanpaBieHUsM, KaK JBYMEPHBIH

I' — B m060M HampaBieHUU

J — Ilo n1ByM HanpaBJICHUSIM U YTITy

28.Kakas cuctema KOOpIMUHAT SIBJIAETCS OCHOBHOW, YCTAHOBJICHHOM 10 YMOTYaHUIO?

OtBeT: MupoBas cucTeMa KOOpIUHAT

29.Kako¥i 13 nepevrcieHHbIX KJIF0Uel He OTHOCUTCS K Kitodam [lonumuHum?

A — Hanpagsnenne *

B — Ilonmymupuna

I' - yra

J — 3amMKHYTH

30.Kaxkoit maCTpyMeHT cucTeMsl nanoCAD 1o3BoJIsSeT TpyIIUPOBaTh TEOMETPUIECKHE OOBEKTHI Ha YepPTeke C UCIIOIb30BaHNEM
oIpeieIeHHbBIX TapaMeTpoB (IIBET, THUII IMHUH, OJTOKUPOBKA U T.1.)?

Otset: Cioun

TuroBsIe TEOpETHYECKHE BOTIPOCHI K 3aIIUTE JIAOOPATOPHBIX padOT 10 AUCIUILINHE
. OcHOBHBIE c1IOCOOBI 3agaHKs KoopauHat B nanoCAD

. Hasnauenwus u xapakrepuctuku ¢pyHkuuu Ciou

. Co3nanne 1 penakTHpoBaHUE MIabI0Ha

. Haznauenus xapakrepuctuku bioka

. [apametpuzauus. I'eomeTpuueckue 1 pa3MepHble 3aBUCUMOCTH

. TBepaoTENBHOE MOAETUPOBAHUE

. Busyanbnsle ctunmu

. Hasnauenue marepuaion

0NN bW~




6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIolue Npoue1ypbl OlleHHBaHHA

Metoanka OleHKH J1a00paTOPHBIX paboT
Orenka "3auet" - 1aboparopHas paboTa BHITIOTHEHA B TOJTHOM 00beMe,CTYACHT OTBEYaeT NMpaBIiIbHO Ha 85% u Gosee

TEOPETUYECKUX BOIIPOCOB.

Ormenka "HezaueT" - mabopatopHas paboTa BEIIIOJTHEHA HE B TOJTHOM 00BbEMe,CTyAET OTBEYaT MeHee yeM Ha 85% TeopeTHIecKux

BOTIPOCOB.

MetoauKa OLICHKH 3a4€Ta 10 TUCLUILIHHE
Orenka "3aueT" - 1abopaTopHblie paObOTHI BHITIOIHEHBI U 3alUIIEHBI B TOJHOM 00beMe
Orenka "He3adyet" - TabopaTopHbIe paboThI HE BBHITIOHEHBI M HE 3aIUIIEHBI B IIOJIHOM 00beMe

7. YAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof

JI1.1 | Pakos B. JI. [IpunosxeHne TpexMepHbIX MOJIENeH K 3a/1a4yaM HadepTaTeJIbHOM Mockaga: Jlans, 2014
TEOMETPHH
7.1.2. JlonoHUTeEIbLHAS JINTEPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, oA
JI2.1 |Yexmapér AmsbepT WmxenepHas rpaduka: y4eOHHUK IS CTYACHTOB HEMAIIMHOCTPOMHT. Mocksa: Beiciias mikona,

AHaTonbeBu4 CcIell. By30B 2010

7.1.3. MeTtoguueckue pa3padoTku

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 [Iep6axoBa Ombra OCHOBBI HHXKEHEPHOT0 IpoekTupoBaHus B AutoCAD: meToandeckue Hosocubupck: CI'YBT,

BanepreBna yKa3aHus A7l CAaMOCTOATEILHON pabOThI 2017

Onepanuonnas cucrema Windows

7.3 IlepedeHb MPOTPAaMMHOI0 ofecredyeHust

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIUMHBI (MOAY JIA)

Haznauenwue Ob6opynoBanue
Kommbrorepnsiit KJ1acc - | AymutopHas nocka; Kommiexkt yueOHoW Mebenw; MynbTHMenuitHOe 000OpyIOBaHHE: MPOEKTOP
naboparopust uHxeHepHoi | (mepenocuoit), IIK (nmepenocuoit); IIK — 15 mT. (B T.4 mpenogaBaTenbCKuil), MOIKITIOUEHHBIX K
KOMIIbIOTEPHOI rpaduku -|cetm "UHTepHer" ®  oOeCHEYMBAIOIIMX IOCTyH B  JJCKTPOHHYIO  HH(OPMAaLMOHHO-
y4aeOHas ayIUTOPHS JUTs | 00pa3oBaTeNbHYIO Cpety Y HUBEpCUTETa
IIPOBEIECHUS 11a00PaTOPHBIX
3aHATUN
KomnbrotepHbiit KJ1acc - | AynutopHast nmocka, Komruiektr ydeOHoOW MeOenmwm; MynbTiMennitHoe 0o0OpyIOBaHHUE: IPOSKTOP
naboparopust nkeHepHoi | (mepenocHoit), [IK (nmepenocuoit); IIK — 15 mT. (B T.9 mpenoaBaTeNbCKUi), MOJKITIOUYSHHBIX K
KOMITBIOTEPHOM rpaduku -|cetm  "WHTepHer" wW  o0ecmeuyMBalOmMX ~JOCTYl B  JJIEKTPOHHYIO  WH(POPMALUOHHO-
y4yeOHast ayAUTOpHA 11 [ 0Opa3oBaTeNbHYIO cpely Y HUBEpCUTETa
TIPOBEICHHSI TPYIOBBIX u
WH/IBUTyaJ bHBIX KOHCYIbTaIMHA
KomnerorepHsiit KJ1acc - | AynutopHas pocka; Kommuexkt yueOHoi Mmebenw; MynbTUMenuiiHOe 000OpydOBaHHE: MPOEKTOP
naboparopus uHxeHepHoi | (meperocHoi), [IK (mepeHocHoit); IIK — 15 mT. (B T.4 mpenojaBaTeabCKuid), MOAKIFOYEHHBIX K
KOMITBIOTEPHOH rpaduku -|cetm  "WHTepHer" W oOecmedymBalONMX ~ JOCTYl B JJIEKTPOHHYIO  WH(POPMAIUOHHO-
y4aeOHast aAyIUTOPHS TS | 00pa3oBaTENbHYIO Cpey Y HUBEpCUTETA

NPOBEJCHHUS TEKYLIETO KOHTPOJI
Y IPOMEXKYTOYHOI aTTecTauu




