MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIEr0 00Pa30BaHusl - IPOrpaMMbl MArUCTPATYPBI
10 HAIPABJICHHIO [TOJTOTOBKU
08.04.01 Ctpourensctso,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUMT)
TumonunsiM B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

HapaMeTpnquKoe MOICIUPOBAHUE o0beKTa CTPOUTECIBCTBA

Hanpagnenue noarotoBku: 08.04.01 CrpoutenbcTBO

Hampasnennocts (mpoduib):  MHbOpManmioHHOEe MOJENHpOBaHue OOBEKTOB
TPaHCTIOPTHON HHPPACTPYKTYPHI

dopma oOydeHUS: 3aoyHas

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUZIE )
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 €IUHOM
KOPIOPATHBHOM HH(OPMAIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAILY
J

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID noxmucu: 1093475
IMoxmucan: pyKOBOAUTEIb 0Opa30BaTEIbHOM IPOrPaMMBI
Cemouxun Anexcanap Braguvmuposua
Jata: 06.06.2024




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[{enapr0 QUCHUIIIINHBI ABJISIETCS PA3BUTHE Y BBITYCKHUKOB KOMIIETCHIIMN 110
HCIIOJIb30BAHUIO PE3YJIbTaTOB MH(POPMAIMOHHOTO MOJICIMPOBAHUS Ha H3Tamax
CTPOUTENBCTBA M DJKCIUTyaTallMM OOBEKTa, pPEAIU3yeMbIX C I[PUMEHEHHEM
MEXaHU3UPOBAHHON U POOOTU3UPOBAHHON TEXHUKU U 000PYIOBAHUSI.

2. [InanupyemMblie pe3yabTaThl 00y4YeHHUS MO JUCHUILUIMHE (MOJIYIIIO).

[Tepeyerr GopMHpPYEeMBIX pe3ylIbTaTOB OCBOCHHSI  0Opa3oBaTEILHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 110 AUCHUILUIMHE (MOIYIIO):

OIIK-5 - Crnoco0GeH BeCTHM M OpraHU30BBIBaTh MPOECKTHO-U3BICKATEIbCKUE
paboThl B 00JIACTH CTPOUTEIBCTBA U SKUIUIIHO-KOMMYHAJIBHOIO XO3SHCTBA,
OCYIIECTBIISITh TEXHUYECKYIO IKCIIEPTH3Y MPOEKTOB M aBTOPCKHUI HAI30p 3a UX
cOOJIIOICHUEM;

IIK-14 - Cpoocoben pa3pabaThiBaTh 3aJaHusd Ha IPOEKTHPOBAHUE,
TEXHUYECKUE YCIIOBUS, CTAaHAAPTHI MPEANPUIATHNA, UHCTPYKIIMA U METOJAUYECKUE
yKa3aHus M0 UCIIOJIb30BAHUIO CPEICTB, TEXHOJIOTHI U 000pYy10BaHUSI.

OO0yueHue 1o JUCHUIUTHHE (MOTYJIII0) MPEIIOIaraeT, 4To [0 €ro pe3yabTaTaM
oOyyaromuiicst Oyer:

3Harth:

0a30BbIi cMHTaKcUC s3bIKa Python.

OCHOBHBIE CTaH/IaPTHBIC MOJIYIIN S3BIKA.

OCHOBBI (GyHKIIMOHATBHOTO u 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS B

KOHTEKCTE npuMeHeHus ux B Python.

Ymern:

pa3pabaTeiBaTh 3 (EeKTUBHBIE MPOTpaMMBbl Ha si3bike Python

YMETh TMOJb30BAThCS PA3IMYHBIMUA MapagurMaMy MPOTPaMMUPOBAHUS B
3aBUCUMOCTH OT

3aJauu

MOJI30BATHCS MITUPOKUM CIIEKTPOM OMOIHOTEK.

Baaners:
CpelcTBaMH pa3pabOTKH U OTIAIKU
nporpamm Ha si3bike Python.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O0mas TpyA0eMKOCTb JUCHUILIUHBI (MOYJIA).

OO6mast TPyIOEMKOCTh AMCHUIUIMHBI (MOayJisi) coctaBiser 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa30oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 30 30
B tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIa 10 10
3aHATHS CEMHUHAPCKOTO THIIA 20 20

3.3. O0beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOydarormuxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaroMIMXCA C
nearoruaeckuMu paboTHUKAMHU U (WIIH) JIUIIAMU, PUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBHUSX, TPU  MPOBEICHUH
MIPOMEKYTOUHOM aTTECTAIlMN COCTaBIIAET 78 akaleMHMUECKUX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOMIYJISI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl OOYYaIOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMHU U (WIIH)
JUIAMU, TIPUBIIEKAEMBIMH K peaIM3allii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEICHNUN TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |DopmupoBanue 010Ka BHIpa)KEHUS AITOPUTMA.

OCHOBHEIE IIPUHIHUIIBI, 3aJI0KCHHBIC B aJITOPUTM. Cucrema IOJIUINHMH.

2 |Panmonamm3anys reoMeTpuH 00BEKTA.

PaCCManI/IBaCTCH BONPOC ONTHUMHU3AIIUN CEPBEPHBIX MOHIHOCTeﬁ, a TAKKE YCJIOBCKO-pPECYPCOB.

3 |JIazepHoe u poTOrpaMMeTpHUECKOE CKAHUPOBAHUE.
Hcnonp30Banne pe3yIbTaToOB JIA3ePHOTO CKAHMPOBAHUS B KAUECTBE MMOBEPXHOCTEH penbeda st
BBITTIOJTHCHUS pa60T 110 MMO3UITUOHUPOBAHUIO CTPOUTEIBHBIX 00BEKTOB Ha MECTHOCTH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
4 |Texnonorus SCAN2BIM.
MaiunHHO€E YTeHHE KOMIIOHEHTOB HI/I(l)pOBOFO CJICIIKA. Hony'{eHHe reoMeTprun 00BEKTOB CHEMKH.
4.2. 3aHATUS CEMUHAPCKOTO TUNA.
HpaKTI/I‘IeCKI/IC 3aHATHUA
Ne .
/ Temaryka NpaKTUYECKHUX 3aHITUI/KPATKOE COJCPIKAHUE
/1
1 |®opmupoBaHue 0I0Ka BBIPaKEHHS aJIrOPUTMA.
OcHOBHEBIE MIPUHIUIIBI, 3aJI0KCHHBIC B aJITOPUTM. CucTeMa MOJIMITHHHUIA.
2 |Panmonanuzanus reoMeTpun 0OBEKTA.
PaCCManI/IBaCTCﬂ BOINPOC ONTUMH3AIIUN CCPBCPHBIX MOHIHOCTCﬁ, a TAKIKC YCIIOBCKO-pPECYPCOB.
3 |JlazepHOC U OTOrpaMMETPUIECKOEC CKAHHUPOBAHHE.
Hcnonp30BaHKe pe3ysIbTaTOB Ja3ePHOTO CKAHUPOBAHUS B KAUeCTBE MIOBEPXHOCTEN penbeda st
BBIITOJIHCHUA pa60T T10 MO3UIIUOHUPOBAHUIO CTPOUTECIILHBIX 00BEKTOB Ha MECTHOCTH.
4  |Texnomnorus SCAN2BIM.
MamvHHOe YTeHHe KOMIIOHEHTOB HU(POBOTo ciienka. [loyyenne reoMeTpur 00bEKTOB ChEMKH.
4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.
Ne .
Bun camocrostenbHOi paboThI
n/m
1 |3aBeneHue AaHHBIX SIIOPHI IIMAT B AITOPUTM.
2 | IlogroroBka K MPOMEXYTOYHOH aTTECTALNH.
3 | [loaroroBka K TeKyIieMy KOHTPOJIIO.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

11\/@n bubnuorpaduueckoe onucanue Mecro nocryna

1 | Metoabsl MaTeMaTUYECKOTO MOJEIUPOBAHUS U https://e.lanbook.com/book/147887
napaMeTpUuecKO ONTUMHU3AIUH TEXHOJIOTHYECKUX
IIPOLIECCOB B MHKEHEPHBIX pacyerax b. H. Hypanun,
B. C. KyxTta Yue6Hoe nmocobue Ypanbck : 3KATY
M. JKanrup xana , 2017

2 Texnomorust BIM: cyTe u 0COOCHHOCTH BHEIPEHUS https://e.lanbook.com/book/93274
MH(OPMaLIMOHHOTO MOJIETHPOBaHus 3aaHuil. Tananos
B. B. Yue6noe noco6ue Mocksa : JIMK Ilpecc , 2015

3 | Meroaudeckue MOJIOXKEHUS 110 UCTIOJIb30BaHUIO https://e.lanbook.com/book/72352

METO/I0B TapaMeTPUUECKOTO MOJICIINPOBAHHUSL.
TpaiineB B. A. YuebHoe nocobue Mocksa : Jlanikos
u K, 2015




6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Nudopmanmonnsii  mopran  Hayunas  snmekTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);

Ennnas KOJUTCKITUS 1 poBBIX o0pa3oBaTeIbHbIX pecypcoB

(http://window.edu.ru);

Hayuno-texauueckas oubdnuoreka PYT (MUUT) (http//library.miit.ru);

[TouckoBbie cucteMnl «SHAekey», «Google» Mg AOCTyma K TeMaTHYECKUM
MH(POPMAITMOHHBIM pecypcam;

DONeKTpOHHO-OMONMMOTeYHass ~ cucTeMa  m3gaTenbcTBa  «Jlapy — —

http://e.lanbook.com /;

DeKTPOHHO-0MOIMoTeuHas cucrema ibooks.ru — http://ibooks.ru /;

DeKTPOHHO-0MOIMoTeuHas cucrema «Y MIL» — http://www.umczdt.ru/;

DnekTpoHHO-0MOIMOoTeUHass cuctema «Intermedia»  —  http://  www

.ntermediapublishing.ru/;

DexTpoHHO-0nOIHnoTeuHas cucreMa «BOOK. .ru» — http://www.book.ru/;

DJIEKTPOHHO-OUOIMOTEYHAs cucrema «ZNANIUM.COM» —
http://www.znanium.com/

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpPOrpaMMHOr0 0O€cleYeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJISl OCBOCHUSI TUCHIUTLTUHBI (MOYJIs).

Autodesk, MS Office, MS Project, CREDO, Rhino 7, Dynamo, Grasshopper,
MHTEpHpeTaTop si3bika Python.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

Jns mpoBeneHWs ayJUTOPHBIX 3aHATHH U CaMOCTOSITEILHON pabOoThI
TpeOyeTcs:

1. PaGouee mecTo mnpenojaBaTedsi C TEPCOHATBHBIM KOMIIBIOTEPOM,
noakarouéHHbIM K ceTsiM INTERNET;

2. Chneunanu3vpoBaHHAs JIGKIMOHHAS ayJUTOpUS C MYJIbTUMEAUa
arnmnapaTypov UHTEPaKTUBHOM JOCKOM;

3. KoMmnbloTepHbIN Kiacc ¢ KOHaulMoHepoM. Paboune mecta CTyJeHTOB B
KOMITBIOTEPHOM KJ1acce, noAkItou€HHbIE K ceTaM INTERNET.

JI1st npoBeieHust MPaKTUYECKUX 3aHATHI TpedyeTcs:



KomnbloTepHblid  KJ1acc; KOHJIUIHUOHEP; KOMIIBIOTEPHl C MHUHUMAIbHBIMU
TpeboBanusmu - Pentium 4, O3Y 4 I'b, HDD 100 I'b, USB 2.0.

JAns  npoBeaeHUsT 3aHATUM C  HCHOJIB30BAHMEM  JIUCTAHIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUN TpeOyeTCs:

KOJIOHKHM, HAyIIHWKA WJIA BCTPOCHHBIM AWMHAMUK (ST y4dacThsl B
aynuokoHdepeHiun); MUKpodOH WIM  TapHHTypa (IS y4acTus B
aynuokoH(epeHIun); BeO-Kamepbl (11 yyacTHsl B BHJICOKOH(pepeHuun). s
Bemymiero: kommetotep ¢ mporeccopoM Intel Core 2 Duo ot 2 I'T'1y (wnin anasor) u
BhIIIIE, OT 2 ['0 cBOOOHOI OMepaTUBHOMN MaMSITH.

9. ®opma nMpoMeKYTOYHOU aTTEeCTAUU:

DK3aM€EH BO 2 CEMECTpE.

10. OueHOUHBIE MAaTEpHUAIIBI.

O1eHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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