ol ®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEILHOE YUPEIKICHUE
BBICITIIETO 00pa3oBaHUs

M-‘W CAHKT-IIETEPBYPI'CKUIA FOCY%[APCTBEHHI)II\/JI
APXUTEKTYPHO-CTPOUTEJIbHBIM YHUBEPCUTET

Kadenpa MapopManimoHHBIX TEXHOJIOTHMA

YTBEPXIAIO
HavansHuk y4e0HO-METOINYECKOTO YIIPABICHUS
C.B. Muxaiinos

«29» urons 2021 .

- MoanucaHo yndposoi
MVlXaI/IﬂOB noanucbto: Mmxannos
Cepre|7| Cepreii Bnagnmmposuy
Bﬂa NMNDO HaTta: 2022.02.24

A POBWY 539,07 10300

PABOYASA ITIPOI'PAMMA JUCHUIIVIMHBI MOAYJIA)

WudopmannmonHoe MoienupoBanue B mpodeccronansHoi chepe (BIM)
HaNpaBJIeHUE MTOATOTOBKHU/criennanbHOCTh 23.04.01 TexHOIOT s TPAaHCIIOPTHBIX IPOIIECCOB

HaINpPaBJIEHHOCTH (PO )/crienuanu3anus 00pa3oBaTeIbHON MPOrpaMMbl TpaHCIIOPTHAS JTOTUCTHKA H
WHTCIUICKTYaJIbHbIE TPAHCIIOPTHBIE CUCTEMBI

®opma 00y4yeHus: oyHast

Canxkr-IlerepOypr, 2021



1. Heau u 3a1a4u 0CBOEHUS TMCUMILITUHBI (MOTYJIs1)
[{enbto OCBOCHUS AUCUUIUIMHBI ABIISETCS (POPMUpPOBAHUE YIITyOJIEHHBIX MPOPECCUOHANBHBIX 3HAHUH B
00JIaCTH aBTOMATU3aLUU HHPOPMAITMOHHOTO MOJICIIMPOBAHUS 3[JaHUN U COOPYKEHUH, a TAK)KE aBTOMATH3aIUU
MEXIUCUUTIIMHAPHON KOOPIUHAIIMH TaHHBIX HHPOPMAIIMOHHON MOJIEIH.
3amayaMy OCBOCHUS TUCIUTUINHBI SIBIISIOTCS:
— (opMUpOBaHHE HABBIKOB 10 YAaCTUYHOH aBTOMATHU3ALMU COMPOBOXKICHHUA (PYHKIIMOHUPOBAHHUS
TEXHOJIOTUU UH(POPMAILIMIOHHOTO MOJEIIMPOBAHUS 3/1aHUN U COOPY>KEHUI;
— M3Y4YCHHE CTyJIEHTaMHU CHeUu(UKH aBTOMATU3MPOBAHHOTO 3Kcmopra BIM-moneneit pazmuunbIx

pasnenoB B opmate IFC;

- q)OpMI/IpOBaHI/Ie HAaBBIKOB AaBTOMATHU3UPOBAHHOI'O MOACIIMPOBAHUSA TOHKOCTCHHBIX 000JI0YEUHBIX

KOHCTPYKIIHH.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMsI O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM OCTHKEHUSI KOMIIeTEeHINi

KOI[ 1 HAUMCHOBAHHC

KO,[[ 1 HAMMCHOBAHUC

[Tnanupyemsble pe3ynabTaThl O0yYEHHS 110

KOMITETCHIIUHT WHJIUKATOpa JOCTUKEHUS JTUCHUIITNHE, 00ECIIeYMBAIOIINE TOCTHKCHUE
KOMIIETECHIINU MJIaHUPYEMBIX pe3ynnbTaToB ocBoeHust OITOIT
TTK(LD)-1 Croco6en |TTK(IT)-1.1 dopmupyeT|(3HaeT
OpPraHHU30BBIBATH u[tpeboBaHusl AN Pa3pabOTKH|OCHOBHBIE CIocoObl BaJIMIalluU
VOPaBIsATh  NTPUMEHEHHUEM |MH()OPMAIIMOHHOW MOICTTN WHPOPMAIMOHHBIX ~ MOJCNIed  3MaHud U
MH(OPMALIMOHHBIX MOJAETei COOPYKECHHIA;
TPAHCIIOPTHBIX CUCTEM yMmeer
BBIIIOJIHSATH BaJIMIALIAIO BIM-moneneit

BPYUYHYIO U aBTOMATHYECKH;
BJIa/ieeT HABbIKAMH

HaBBIKAMU aBTOMATH3AINH IPOBEPKHU
BIM-moaenei;

TTK(LD)-1 Croco6eH|ITK(IT)-1.3 Onpenensier cocTas u|3HaeT

OpPraHUu30BBIBAThH Y|XapaKTepUCTHKH allapaTHbIX M|— HauOoJiee paclpOCTpaHEHHBbIC PEIICHUs

VIOPaBIsATh  NPUMEHECHUEM [[IPOTPAMMHBIX  CPEICTB U |[HH(GOPMAITMOHHOTO MOJICITUPOBAHMS 3/TaHUS, X

MH(POPMALMOHHBIX MOJeeH
TPAHCIOPTHBIX CUCTEM

peuieHud IIOCTABJICHHBIX 3a/1a4
o MOACIUPOBAHUIO J3JICMCHTOB
TPAHCIIOPTHBIX CUCTEM

IMpeuMylieCTBa U HCJOCTATKH,

- 0COOEHHOCTH aBTOMAaTH3alUuU
UH(GOPMaIIMOHHOTO MOJICTTUPOBAHUS B
paznuunom BIM-TIO;

ymeer

— MPOU3BOJUTH U apryMeHTHupoBath BeIOOp 110
u AO BIM-MonenupoBanus B 3aBUCUMOCTH OT
paccMaTpuBaeMbIX 3a1a4;
aBTOMaTHU3UPOBATh
pa3IMYHBIX  AJIEMEHTOB
MoJIeNel 3/1aHNs;
BJIaJieeT HABbIKAMH

— HaBbIKaMM cpaBHUTeNnbHOro ananuza 10 u
AO BIM-monenupoBanusi;

— IPOLEAYPHON I'eHEpaluy T€OMETPUUYECKON U
aTpubytuBHOI nH(popmanuu BIM-monenu;

MOJIETMPOBaHUE
MH(pOPMaIIMOHHBIX

3. Yka3anue MecTa AUCUHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl

Hannas mucimmuiiaa (MOAynb) BiirodeHa B biok «/luctummmasl, momynu» @DTJ[.01 ocHoBHOI
npodeccuoHanbHOi oOpa3oBarenbHOM mporpammbl  23.04.01 TexHOJOrMs TPAHCIOPTHBIX TPOLIECCOB H
OTHOCHTCS K QakynbTaTUBHBIM AuctuminHam OITOIL.




3HaTb

- q)YHI[aMeHTaIII)HI)IG OCHOBBI BEICIICH MaTeMaTHKH 1 MaTeMaTHIECKOTO aHaJIn3a,

— HaunboJee pacnpocTpaHeHHbIe (hopmaThl Xpanenus: BIM-mozeneii;

— HauboJiee pacpocTpaHeHHbIe popMaThl SKCIopTa cBeneHnit o BIM-Monensix;

yMEThb

— COCTaBJIATH AJITOPUTMbBI aBTOMAaTU3UPOBAHHOIO PEILICHUS IIPUKIAJHBIX 3a1a4;
— UCIIOJIb3Ysl BBICOKOYPOBHEBBIH SI3bIK IIPOIPAMMUPOBAHUS 3aIIPOrPAMMHUPOBATH AJITOPUTMBI;

BJIAJICTh
— HaBbIKaMH NIPOrPaMMHUPOBAHUS Ha OJIHOM U3 BBICOKOYPOBHEBBIX SI3bIKOB IPOrPaMMUPOBAHUSL.
Ne Konx n HauMeHoBaHME HHAUKATOpa
[Tocnenyromue TUCIUTIIIMHBI
n/n JOCTUKECHHS] KOMIIETEHIIUU

1 |(IIpoeKTHBIN MEHEIKMEHT

YK-2.5

YK-2.1, VYK-2.2, VK-23, VK-24,

4. O0beM AUCHUIIMHBI (MOAYJIA) B 3a4eTHBIX €IUHHUIAX C YKA3aHHEM KOJMYeCTBA aAKAJAeMHYEeCKHUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBareseM (10 BHAAM Y4eOHBIX

3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyalomuxcst

Cemectp
W3 Hux yacel Ha
Bun yuebHolt paboThl Beero MIPAaKTHYECKYIO
4acoB 1
TIOATOTOBKY
KonrakTHas padora 16 16
JlaGoparopusie 3ansTus (J1ad) 16 0 16
HNuasi koHTaKTHasA padoTa, B TOM YucJIe:
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY),
KOHTpOJBbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (CAaJda 3a4era,
3adeTa ¢ OIEHKOH; 3allUTa KypPCOBOW paOOTHI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYJIBbTAIHUS TIEPe]] SK3aMEHOM U C/laya SK3aMeHa)
Yacsl HA KOHTPOJIb 4 4
CamocrositenpHas pa6ota (CP) 52 52
O0mast Tpy10eMKOCTb IUCHMILINHBI (MOAYJISA)
qachel: 72 72
3a4eTHbIe eIHHUIbI: 2 2
S. Copepxkanne AUCHHMILVIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE IO pa3jejam (TeMaM) ¢ YKa3aHHeEM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUIOB YUeOHBIX 3aHATHI
5.1. TemaTHueckuii aaH JUCHUIUIUHBI (MOYJIS)
Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOD
= a
3| nexkuum I13 JIP Beero,
Ne Pa3zgenbl THCIMITTHHBL g Cp JIOCTHKCHH
5} qac. o
Q M3 HUX Ha W3 HHUX Ha U3 HUX Ha
MIPaKTH- MPaKTH- MpaKTU- KOMIIETEHI
BCEro | 4Yeckywo | Bcero | deckyro | Bcero | 4eckyro 5051
TOATro- THOATO- THOJATO-
TOBKY TOBKY TOBKY

1. |1 pasmen. ABToMaruzanus

COIIPOBOXKACHUA TEXHOJIOTNH
UH(HOPMAIIMOHHOTO
moaenupoBanus OKC




11 ABTOMaTH3aIUA 3aMOMHERMA| 5 16 21 TTK(LL)-
MIPOTOKOJIA BAJIAIALIMU 1.1
ABTOMaTH3aIUS reHeparun TTK(IT)-

12 [PementoB uH(pOpMaIMOHHOM 1 5 6 8 1. TIK
MOJEIN 110 TEKCTOBOMY (H)"1-3
ONKCAHUIO
[Tpouenypuas reHepanus

1.3. |HeTunoBeIx anmemenToB| 1 4 14 18 HI;(:)I)_I)-
uH(MOPMaLIMOHHON MOJIEIH '

2 |2 pa3gen. ABTomMaruzanus
skcropTa Mojeneii Autodesk
Revit B popmare IFC
OcHoBHble ~ HOmbl  Dynamo TK(LL)-

2.1. [aBTOMaTH3UpPOBAHHOTO AKcmopTa| 1 2 6 8 1.1, TIK
IFC-moneneit (I1)-1.3

59 ABTOMaTI/ISI/IPOBaHHHﬁ IKCTOPT| 3 10 13 ??fﬁ%&
IFC-moneneit st pa3aenos (ID)-1.3

3. |3 paznen. Kontposb
TK(LD)-
3.1. |3auer 1 4 1.1, IIK
(I)-13

5.1. JlJaboparopHbie pabOThI

HaumeHnoBanue pasaciia

11\/?1 Y TeMbI 1a00paTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
paboT
ABTOreHepalys U aBTO3alOJIHEHHE JOKYMEHTOB (opmara dOCX cpeicTBaMH
Dynamo.
Dynamo kak cpeactBo aBTomaru3anuu ¢ chepe BIM-mopenupoBanus.
ABTOMaTH3anus BricokoypoBHEBBIH s13bIK MporpammupoBanust Python. CpaBuenue Python u
1 | 3amomuenus nportokosa |Visual Basic. CpaBHeHue ¢ aHaJIOTMYHBIMU pemeHusMHA. CTaHIapTHBIC
BaJIUIALIUA naketel Dynamo Revit mis aBroreneparuu Word-goxymentos. Python-
Ooubnuorekn aBtoreHepanuu WOrd-m1okyMeHTOB. DKCIOPT CBEICHHEA 00
DIIEMEHTaX, COOTBETCTBYIOIIMX TMpaBWJIaM MPOU3BOJIBHON (UIBTpAIIH.
OcobenHocTu KOIUPOBKH TpH padbote ¢ Python-nokymentamu.
ABTO3anoJiHeHne npoTokosa Banuaanuu BIM-monenn.
ABTOMaTH3AIUA [loHsiTHE NPOTOKOJIA BaJWJALMU, OCHOBHBIE COCTaBIIAIONIME MPOTOKOJA
1 3aM0JJHCHUS NPOTOKOJIa |BaIMIAlMH. ABTOMaTH3aIMsl TOJICYETa MCTPUK IIPOTOKOJIAa BaJIMJallHH.
BAJTUIALAN ABToreHepanus npoTokoia. OTeYecTBEHHbIE U CTaHJIAPTHBIE IIA0JIOHBI
3aroJIHEHUs TPOTOKOJIA BAJIU AU H.
ABTOMAaTH3aIUs TEHEPAIIMN OCHOBHBIX KOHCTPYKTHUBHBIX JIEMEHTOB 3JaHUN
U CO3JaHNH UH(DOPMAIIMOHHBIX MOJIeNIel TI0 TEKCTOBOMY OIMHCAHUIO.
ABTOMAaTH3aIUS Pabota c perynspueiMu BeipakeHusimu B Dynamo. Cpasuenne Dynamo c
reHepalyy dJEMEHTOB [aHATOTHUHBIMU — pemieHusiMu.  Homel u Python-ckpunter  o6pabGoTku
2 nH(pOPMAITMOHHOM pEeTyIspHBIX BhIpaxeHUW. I[locTpoeHue »dreMeHTOB HWHGOPMAIIMOHHON
MOJIEIIM TI0 TEKCTOBOMY |MOJEIH Ha OCHOBE KJIFOUEBBIX CJIOB. ABTOMAaTU3UPOBAaHHbBIN aHAIIU3 IPOBEPKU
OTICaHUIO BBITIOJTHEHHS PA3JIMYHBIX CTAHIAPTOB HH(POPMAIIMOHHOTO MOJCIUPOBAHUS.
[TpouenypHasi reHepalus TeOMETPUM Ha OCHOBE MapaMeTpHuecKoi (opMbI
IIpouenypHas reHepalys ([ropepXHOCTH.
3 | HETHWIOBBIX JIECMEHTOB

MH(pOPMALMOHHOM

HapaMCTpH‘lCCKOC MMPEACTAaBJICHHUEC TIOBECPXHOCTHU. Hepexo;[ OT ITOBEPXHOCTHU K
06’BGMHOMy TEIY, CTAHAAPTHBIC MATEMATUUCCKHUE MOJICIIN.




MOEIN

bubnuoteka Python NumPy TUTST BBICOKOTTPOU3BOAUTEIIBHBIX
MaTEeMaTHYECKHUX oreparuii. [TapameTrpudeckoe MOJICTTPOBAHUE
TOHKOCTEHHBIX  OOOJIOYEUHBIX  KOHCTPYKIMH  cpexctBamu  NumpPy.
Busyanuzanus nponeaypHO-r€HepUpyeMOM TI€OMETpUU, B TOM YHCIE C

HCII0JIb30BAHHUEM CPECACTB BHpTyaHBHOﬁ u I[OHOJ'IHGHHOﬁ PEAIBHOCTH.

[TponenypHast reHeparus
HETHUTIOBBIX YJICMCHTOB
nH(pOpMaAITMOHHOM
MOJICITH

bubmuoreka Dynamo Mesh ToolKit.
bubnmoreka moaenupoBanus reomerpudeckux cerok Dynamo Mesh Toolkit.
Pazmmuus mexay noustusmu Mesh u Solid. Onucanune reomerpuu uepes
MAacCHBBI BEPIINH, HHAEKCOB U HOpMasieit. CoBMecTHOE puMmeHenre Numpy
u  Mesh Toolkit. MogaenupoBaHre TOHKOCTEHHBIX  00O0JOYEUHBIX
KOHCTPYKLUH cpeactBamu Dynamo.

OcHoBHble HOABI Dynamo
aBTOMAaTU3UPOBAHHOTO
skcrniopra IFC-moneneit

Amnanus crpykrypsl popmara IFC. Dkcropr IFC-moaeneit 3 Autodesk Revit.
Hctopus ¢opmara IFC, cpaBHUTENbHBIH aHaIM3 pPa3IUYHBIX BEPCHd
cnenudukanuii  IFC. OcobGennoctu pabdoter ¢ IFC B pazmuuHbIX
nporpammubix — pemeHusix  BIM-monenupoBanusi.  OTedyecTBEHHBIE U
3apyoOexxHbie TpeOoBaHus dkcneptusbl |IFC-moneneit. Dkcmopt 3D-Buna
cpeacrBamu Dynamo, ocHoBHbIe HOMBI U Python-dyHkiun. ABToMaTH3arust
CKpBITUA U OTOoOpakeHHs »dineMeHTOB Ha 3D-Bumax. ABTOMaTH3alus
re”Hepanuu 3D-Bunos.

ABTOMaTH3UPOBAHHBIN
skcnopt IFC-moneneit
JUTSL pa3ziesioB

ABrorenepanus (aiiJioB MamupoBaHWs ¥ (AilJIOB  TOIH30BATEIBCKUX
pabounx HaOOPOB.

JletanbHbI aHaMM3 CTPYKTYpHl (ailloB MamupoBaHus U (ailioB paboumx
HaOOpoB. ABTOMaTH3alMs TeHepanuu ¢ailioB ManupoBaHus U (Qailaos
H0JIb30BATEIbCKUX HA0OPOB CBOMCTB cpenctBamu Python. CpaBHHUTENBHBII
aHanmu3 mnpouenypsl skcropra IFC-monenelt [uist pasiMYHBIX pa3elioB.
CpaBHUTENBHBIN aHAN3 Mporexypsl dkcropra |IFC- Moaeneii B pa3audaHoM
BIM-IIO.

5.2. CamocrosiTensHas paboTta o

OydJaromuxcs

Ne
n/m

HaumenoBanue pasnena
JUCLUIUIMHBI U TEMBI

ConeprxkaHne caMOCTOSITEILHON paboThI

ABTOMaTu3anus
3aroJIHEHUS MPOTOKOJIA
BaJIU AU

ABTOMaTH3a1Ms 3aMI0JIHEHUS IIPOTOKOJIA BATUALIMH.
[TonroroBka k 1a00PATOPHBIM 3aHATHUSIM.

ABTOMaTH3aIuUA
reHEepaly 3JIEMEHTOB
nH(pOpMaITMOHHOM
MOJEIIU 110 TEKCTOBOMY
OITFICAHMIO

ABTOMaTH3aIMsl TEeHEepaluy 3JIEMEHTOB HH(POPMAIMOHHOM MOJenu 10
TEKCTOBOMY OIHCAHUIO.
[TonroroBka k 1a00PAaTOPHBIM 3aHATHSIM.

[TponenypHast reHepanus
HETHUITOBBIX JIEMEHTOB
UH(POPMALIMOHHOM
MOJIETIH

[TpouenypHas reHepalys HETUIOBBIX AI€MEHTOB HHPOPMAIIMOHHON MOIETH.
[ToaroToBka K 1a00paTOPHBIM 3aHATHSIM.

OcHosHble HOABI Dynamo
ABTOMATH3UPOBAHHOTO
skcrnopra IFC-monerneit

OcnoBHBIE HOZBI DYyNamo aBroMmaTu3upoBaHHOTO Kcropra |IFC-monerneit.
KoHTposb MOATAHOTO BBHIMOJHEHUS HHIUBUAYAIbHBIX 3aJaHUM. Y CTHBIN
OIIPOC CTYAEHTOB.

ABTOMAaTHU3UPOBAHHBIH
skcnopt IFC-moneneit
JUTSL Pa3lIeyioB

ABTtomatu3upoBaHHbIi skcnopt IFC-Moneneit mist pazaenos.
KoHTposib MO3TanmHOrO BBIMOJHEHUS WHIAWBHAYAJIbHBIX 3aJaHU. Y CTHBIN

OmpoC CTYACHTOB.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

[TporpaMMoil TUCIUTUTHHBI MPEAYCMOTPEHO MPOBEICHUE JIA0OPATOPHBIX 3aHSATHH, MPEANONIararoInx
3aKperyieHue M3y4eHHOro MaTepuana u (OopMHUpOBaHUE y OOydYaIOMIUXCS HEOOXOMUMBIX 3HAHUH, YMEHHUH H
HaBBIKOB. Kpome TOro, BaKHEWIIUM JTarloM H3y4YeHUs IUCIUIUIMHBI SIBIIACTCS CaMOCTOSTENbHas paboTa
OoOydaromuxcsi C HCIOJB30BAHMEM BCEX CPEICTB M BO3MOXXHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocToSTENNbHOM padOThI 10 TUCIUTIINHE BKIIFOYACTCS CIISAYIOIIee:

— M3YyYCHHUE TEOPETHUECKUX BOIPOCOB IO BCEM TeMaM JUCIMILIUHBL;

— MOJTrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYCHTOB;

— MMOJTOTOBKA K 3a4eTy.

3a0roM YCHEIIHOTO OCBOCHHUS TUCIUILIMHBI SIBISICTCS O0SI3aTEIbHOE TOCEIICHHUE 3aHSITHHA, TaK Kak
MIPOITYCK OJTHOTO (TeM 0oJiee, HECKOJIbKUX ) 3aHATUH MOYKET OCJIIOKHUTh OCBOCHHUE Pa3/eiioB Kypca.

[Tpuctynas K U3y4CHHUIO UCIUTUINHBI, HEOOXOAMMO B MEPBYIO OYEPElb 03HAKOMHUTECS C COJIEPIKaHUEM
PII/I, a Tak)ke METOIMYECKUMH YKA3aHHUSIMU 10 OPTaHU3alUNA CAMOCTOSITEIIBHOM PaOOTHI.

[Tpu MOATOTOBKE K JIAOOPATOPHBIM 3aHATUSM CTYJICHTY HEOOXOIUMO:

— O3HAKOMHUTBCS C COOTBETCTBYIOIIEH TEMOU 3aHATHS,

— OCMBICJIUTH KPYT U3y4aeMbIX BOITPOCOB U JIOTUKY UX PACCMOTPEHUS;

— U3YYHUTh PEKOMEHAYyeMYI0 pabodeil mporpaMMoi IUuTeparypy o JaHHOU TeMe.

WUroroM wu3ydeHusi AUCHUIUIMHBI SBISETCA 3a4eT. 3ayeT MNpoBOAMTCS Mo pacnucanHuto. dopma
MpOBEACHUS 3aHATUS — YycTHad. CTyOeHThl, HE NPOLIEAIINE aTTEeCTalul, JOJDKHBI JIMKBUIUPOBATH
3a/I0JDKEHHOCTD B YCTAHOBJICHHOM MOPSIIKE.

7. OueHo4HbIe MATEPHAJIBI ISl NMPOBEACHUS] TEKYILIero KOHTPOJSI yCIeBAeMOCTH H NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeueHb KOMIIETEHIIMH ¢ yKa3aHUEM 3TaIlOB UX (POPMUPOBAHUS B IPOLIECCE OCBOCHUS AUCLMITIINHBI

Kon n HaumenoBanue
No KonTponupyemsie pazieisbl AUCIUIITUHBI . Bun onenowHor0
MHNKATOpPa KOHTPOIUPYEMO
/1 (Motyis) cpencTaa
KOMITCTCHIINH
Kontposns  mosranHoro
BBITIOJTHCHHS
ABTOMaTH3aIUsl  3allOHEHUS  MPOTOKOJa
1 IK(1I1)-1.1 WHIMBUTyaJIbHBIX
BaJIUJAIlUN M .
3alaHuil. YCTHBIA Ompoc
CTVJICHTOB
KonTtpons  moatamHoro
ABTOMaTH3aIusi ~ TEHEpaluh  DJIEMEHTOB BBITIOJTHCHHS
2 |uHGOPMAITMOHHON MOJIENH TIO0 TEKCTOBOMY MK(IT)-1.1, TTIK(11)-1.3 WHIUBUIYaIbHBIX
OIMCAHUIO 3aJaHuid. YCTHBIA OMpOC
CTVJICHTOB
Kontposns  mosranHoro
[IpouenypHas TeHepaIus HETHUITOBBIX BBITTOTHEHMIA
3 . ITK(11)-1.3 WHIMBUTyaJIbHBIX
9JIEMEHTOB HH(OPMAIIMOHHON MOAETH M .
3alaHuil. YCTHBIA Ompoc
CTVJICHTOB
KonTpons  moatamHoro
OCHOBHBIE HOJIbI Dynamo BBITTOJTHEHHS
4  |aBTOMaTU3UPOBAHHOTO IKCTIOpTa IFC- MK(IT)-1.1, TTK(11)-1.3 WHINBUIYaIbHBIX
MoJEenen 3aJaHuid. YCTHBIA OMpOC
CTVJICHTOB
KonTpons  moatamHoro
ABTOMaTHU3MPOBAHHBIN 3KCIOPT IFC- BBITIOTHCHMIA
5 . MK (ID)-1.1, ITK(11)-1.3 WHINBUAYATbHBIX
MoJIeJIeH JIsl pa3/ieioB M .
3alaHuil. YCTHBIA Ompoc
CTVJICHTOB
6 |3auer MK(1T)-1.1, ITK(11)-1.3




7.2. TunoBbie KOHTPOJIBHBIE 3aJaHHSI U MHBIE MAaTEPUAIBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMMBIE
JUTS OLICHKY 3HAHUM, YMEHHI U HaBBIKOB U (MJIM) OIbITa MPO(eccuoHaNbHON AeITeIbHOCTH, XapaKTePU3YIOLIIX
sTanbl POPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOSHUS TUCIIUTIIIMHBI

TecToBbIC 3aMaHNs

(KOMIUIEKT TECTOBBIX 3a/IaHUI)

(st TpoBepkH C(HOPMUPOBAHHOCTH UHIAUKATOPA JOCTHKeHUs kKoMieTenuuu [TK(1T)-1.1)

1. Bepno nu yrBepkacHue: cpeactBa Dynamo Python mo3BossiiloOT 4acTHYHO aBTOMATH3UPOBAThH
reHepanuio (aiisa MmanupoBaHus? (OTBET: 1)

2. Kakyro KoTUpOBKY jKeJIaTeIbHO NCI0Ib30BATh IPH ABTOMATU3UPOBAHHON IeHepaIiy JOKyMEHTAuU?
(otBer: UTF-8)

3. BepHO nM yTBEp)KICHHE: HCIIOJIB30BAaHHE HEKOPPEKTHOM KOAMPOBKH IMpPHU TE€HEPAIlMH SJIEMEHTOB
JOKYMEHTAI[MH HE MOXKET ObITh B AalIbHEHIIIEM UCIIPABIICHO MTyTEM PEIAKTUPOBAHUS JOKYMEHTa? (OTBET: HET)

4. Kakoit u3 npuBeneHHbix Hke |FC-kiaccoB ncnonp3yercst 1y OnucaHus MePeKPhITUN U KPBILI?

Bri6epute o U3 BapuaHTOB OTBETA

a. IfcRoof.

0. IfcSlabs. (BepHo)

B. IfcDoor.

r. IfcFloorAndRoof.

PasHoypoBHeBbIE 3a1aun (3a1aHus)

(KOMILIEKT Pa3HOYPOBHEBBIX 3a/1a4/3aJaHHi)

(st TpoBepkH c(HOPMUPOBAHHOCTH UHIUKATOpa JocTHKeHus koMmeTenuuu [TK(11)-1.1)

1. Coznatite Dynamo-ckpunt, renepupyromuii aiin manupoBanust Ha ocHoBe CSV-1a0nuiibl.

2. Cospmaiite Dynamo-ckpunt, aBromatuuecku skcrnoptupytommii B IFC-popmare Bce 3D-Bumsi,
HaWMEHOBaHME KOTOphIX HaunHaeTcs ¢ " IFCEXxport".

3. Peaimmsyiite Dynamo-ckpunt, BBINOJIHSIOMIMI aBTO3AMOIHEHHE MPOTOKOJNA BaUIAMKA B (hopMmaTe
CSV (kputepun onpeaeuTe CaMOCTOSITEIIBHO).

4. Peanmu3yiite Dynamo-cKpunT, BBITOJHSIONIMK aBTO3AIMOJIHEHUE MPOTOKOJIA BaJUAaul B Gopmare
docx (KpUTepUH ONPEeTUTE CAMOCTOSTEIBHO).

5. IlpuBenuTe OCHOBHBIE pazauuMsi Mexay (aillioMm ManupoBaHHMs W (aillioM MONb30BATEIbCKUX
HabOpPOB CBOMCTB.

6. BepHo 1 yTBepkIieHHE: BBIMOIHUTE SKCOpT U3 Revit B popmare IFC ¢ ucnonszoBannem Dynamo
Python HeBO3MOXKHO (OTBET: HET)

7. llpuBenute Tpu Bapuanuu Gpopmara IFC.

TecToBble 3a1aHUS

(KOMILJIEKT TECTOBBIX 3a/laHU)

(1t poBepKH COPMUPOBAHHOCTH HHIUKATOpa TOCTIKeHUs KommereHimu [TK(IT)-1.3)

1. BepHo 1M yTBepKJEHHUE: BBINOJHHUTH BH3YyaJIH3aIllUI0 O0O0JIOYCYHBIX KOHCTPYKIIMH MOXHO C
ucrons3oBanueM Python-6ubmuorek, 6e3 ncrmonszoBanus Dynamo wiu Autodesk Revit? (oteer: 1a)

2. Bepuno nm yrBepxkaenue: cpeactBa Dynamo Revit mo3Bonsior reHepupoBarth 3D-Buabl B
aBTOMATUYECKOM pexkrme? (OTBET: 1)

3. OnummmTe OCHOBHBIC 3JICMEHTHI aJIrOPUTMAa aBTOMATHYECKOH T'CHEpaIlid T'€OMETPHH OOOJIOYKH B
Revit.

PaznoypoBHeBbI€ 3a1aun (3aJaHU)

(KOMILIIEKT Pa3HOYPOBHEBBIX 3a/1a4/3aJaHHi)

(st mpoBepkH c(HOPMUPOBAHHOCTH UHIUKATOpa JocTikenus komretennuu [TK(11)-1.3)

1. Peamusyiite Dynamo-ckpunT, TeHEpUPYIOUIMHA IMIMHApUYECKYt0 oOomouky. IloaroroBbre
BHU3yanu3auio o0osouku B Revit.



2. Peanu3yiite Dynamo-ckpumnr, reHepupyromuii KOHU4ecKyto 000104Ky. [1oroToBsTE BU3yanu3anumio
obonouku B Revit.

3. Peamusyiite Dynamo-ckpunt, reHepupyomuii chepudeckyro o6onouky. IlogrorosnTe
BH3yaJIM3aInio 000104KkH B Revit.

4. Peanuzyiite Dynamo-ckpunt, npuHUMaromuii Ha BXoJa TekcToBoe omucanue Buaa "T L X Y" u
pasmemaromuii HekoTopbiii RPC-a5emenT yka3zanHoro tunopasmepa T Ha ypoBHe L o koopaunatam X, Y.

7.3. Cucrema OIleHHBaHHs Pe3yJIbTaTOB OOy4YEHUS IO JUCHUIUIMHE (MOJIYJO) MPHU MPOBEIECHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU

Onenka «OTINYHO» 3HAHMSL:

(3auTeHoO) - CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U MOJIHBIEC 3HAHUS 110 BCEM pa3jeiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIIUM 3a IIpeelibl yueOHOM
IIPOrpamMMBl;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTUYECKU NPAaBUIBHOE U3JI0’KEHUE OTBETA HAa BOIIPOCHI;

- IOJIHOE M IIyOOKO€ YCBOCHHE OCHOBHOM M JIONOJHUTEIbHOMN JIUTEPaTyphI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUSIX, KOHLIETILUAX U HAIIPABJICHUSX TUCIUIUIMHBI U
JlaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ys HAyUHbI€ JIOCTUKEHUS APYTHX
JUCLUILINH

HaBBIKU:

- BBICOKHMI YpOBEHb C()OpMHUPOBAHHOCTH 3as1BJICHHBIX B paboyeil mporpamme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMU CAMOCTOSITENIbHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI
HECTaHJApPTHbIE CUTYALNH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PELICHUS 33/1aY;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM JUCIUIUIMHBL, YMEHHE €ro

3¢ (}HEeKTUBHO UCIOIb30BaTh B IOCTAHOBKE HAYYHBIX U MIPAKTUUECKUX 3a7ay;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHATUAX, aKTUBHO YUacCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 3a1aHUI

Onenka «xopouo» 3HAHUSA:

(3aureHO) - IOCTaTOYHO MOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 110 JUCLIUILINHE;

- YCBOEHHE OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATyphl, PEKOMEHI0BaHHOM paboueit
IpOTrpaMMOil 10 TUCHUIUIMHE (MOYIIIO)

YMEHUS:

- YM€EeT OPUEHTUPOBATLCS B OCHOBHBIX TEOPUAX, KOHILICTIIUAX U HAIPABIECHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JieJlaTh 00OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHHUE €r0 UCII0Ib30BaTh B
MOCTaHOBKE U PELIEHUH HAy4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HAaBbIKH:

- caMoCTOsITeNNbHAsE paboTa Ha MPAKTUUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYphI UCTIOJHEHUS 3a/1aHUil;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 0e3 3aTpyJHEHUI BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/]1 pEIICHNUs 33134 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOJCTBOM IIpernojaBaTelis pelaTh CTaHIapTHHIE 331a4U
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINIA;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJOBJIETBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEJIbHBIX UICTOUHUKOB, PEKOMEHJ0BAaHHbBIX paboueil mporpaMmoit no
JVCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaronuxcsi, He00OX0AUMBIE Ul OLIEHKH 3HAaHWN, YMEHMH M HaBBIKOB U (WMJIM) OMNbITAa NMPOQeCcCHOHANIBbHON
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs

. ITpotokon Banuganmu. OcHOBHbIE MTpaBuiia GOPMHUPOBAHUS MPOTOKOJIA BATMIAIIUH.

. [Tapamerpudeckoe 3ananue nmoepxHoctu. Cepuueckas 000I0UKa.

. [Tapametpuueckoe 3aganue nopepxHoctu. Llunmuapudeckas o0omouka.

. [lapamerpuueckoe 3aganue nosepxHocTy. [lonoras qBosiko-BhITyKIast 000JI0UKa.

. IIpencraBienne reoMeTpun B KOMIBbIOTEPHOH rpaduke. ['eomeTprudeckas ceTka.

. @opMUpOBaHHE T€OMETPUUYECKON CETKHU IO MapaMeTpuieckor (hopMe 3arnucy NOBEpXHOCTH.
. Ctpykrypa dopmara IFC.

. @aiin marmmpoBanus 1FC.

. @aiin nosip3oBaTeNbCKUX HabopoB cBoiicTB IFC.

O 00 1IN DN K W~

7.4.2. IlpakTrueckue 3aJaHus AJ1s IPOBEACHUS TPOMEXYTOUHOM aTTecTalluy 00yJaronxcs

1. Peanusyiite Dynamo-ckpunT, NOJCUMTHIBAIONIMNA KOJUYECTBO BCEX IEPECEUCHUN CTEeH U
nepeKkpbITHil. PeanusyiiTe B CKpUIITE ONIMOHAIBHYIO BO3MOXKHOCTH JKCIOpPTa KOJUIM3MHM (C YKa3aHHEM
UICHTH()UKATOPOB MepeceKaonmxcsi 00beKToB) B popmare dOCX.

2. Peanusyiite Dynamo-ckpunt, GhopMUPYOLIHA TPOTOKON Banuaaiuu B Gopmare dOCX Ha Jr0OOM
MHOCTPAHHOM SI3BIKE I CIECIYIOLIUX KPUTEPUEB: KOJIMUECTBO IIEPECEYCHUN CTEH U NEPEKPBITUN; KOJIMYECTBO
CEMENCTB C HANMEHOBAHUAMU, COJIEP KAILMMHU JIATHHHUILY.

3. Peanmu3yiite Dynamo-ckpunrt, npuHuMaroniui Ha BxoJ ¢aitn CSV, kaxxaas cTpoka KOTOpOTro




umeer cnenyromwmit Bux: "L, X, Y". Jlng kaxxaoi crpoku CSV daitna He06X01uMO pa3MeCTUTh 3JIEMEHT- KPeciIo
Ha ypoBHe L mo koopaunatam X, Y.
4. Ucnonw3ys oubmmoreky Mesh Toolkit moctpoiite oktaszp.
5. Ucnone3yst 6mbaroteky Python NUumPy crenepupyiite MceBAOCTyYaiiHbIH MAacCHB JIBYXMEPHBIX
KoopauHaT. Ha 0CHOBE MOJTy4eHHOr0 MacCUBa pa3MEeCTUTE 0 3a/laHHBIM KoopauHaTam RPC-3nemMeHTEl.
6. Peamuzyiite Dynamo-ckpunt, co3maromuii HOBbIM 3D-BHI, HA KOTOPOM OTOOPa)KaroTCs TOJIBKO
OOBEKTHI C KOJUTU3HUSIMH.
7. Peanuzyiite Dynamo-ckpunT, KOTOPbI Ha OCHOBE COJEP>KUMOro TabIUIBl B JOKyMeHTe (opmara
docx dopmupyet daiin ManupoBaHUsL.
8. Peanmu3yiite Dynamo-ckpunt, KOTOpbIii Ha OCHOBE COAEPKUMOIro TaOJIHIBI B JOKyMeHTe (opmara
docx dopmupyet daiia monbp30BaTeIbCKUX HAOOPOB CBOMCTB.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPU HATUIUHN )
KypcoBbie paboThl y4eOHBIM IIIAHOM HE MTPETyCMOTPEHBI.

7.5. Metonndeckue MaTepualsl, OIPEASIAIONINe MPOIEeTypbl OLIEHUBAHUS 3HAHHUH, YMEHUH, HABBIKOB U (VJIH)
OTBITa PO ECCUOHATBHOMN IEATENFHOCTH, XapaKTepU3YIOIIUE 3Tabl (JOPMHUPOBAHUS KOMITETCHIIUN
[Iponienypa mpoBeneHHs MPOMEXKYTOYHOH AaTTECTalMd M TEKYIIEro KOHTPOJS YCIIEBaEMOCTH
perJIaMeHTHPYETCS JOKAIbHBIM HOPMAaTHBHBIM aKTOM, OIPEEIISIONINM TOPSAA0K OPTaHU3aLUK U IPOBEICHHS
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAlMU 00YUIarOIIUXCS.
[lpouenypa oneHuBaHus (GOPMUPOBAHUS KOMIETEHIMH IPH MNPOBEJCHUU TEKYLIETO KOHTPOJIS
npuBeaeHa B 1. 7.2.
TurnoBble KOHTPOJILHBIC 3aJaHUS HJIM MHBIE MaTepPHaIbl TEKYIIEro KOHTPOJIS IPUBEACHHI B 11. 7.3.
[TpomexyTouHas aTTecTanus o AUCHUILUIMHE TPOBOIUTCS B (hopMme 3aueTa.
3ayet npoBoUTCS B (hopMme cobece1oBaHMsL.

7.6. Kpurepuu onieHuBaHus chOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MIPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAHMS

YpoBeHb OCBOCHHS M OIICHKA

Onenka Onenka
«HEYIOBJICTBOPUTEND | «yIOBIETBOPUTENHH | OLlEHKa «XOPOIIO)» OneHka «OTJIINYHOY
HOY» o»
«HE 3aUTEHO» «3a4TEHOY
YpoBeHb OCBOEHHUSI | YpPOBEHb OCBOEHHS | YPOBEHb OCBOEHUS YpoBEeHb OCBOECHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Komnerennuu He Komnerenuuu Komnerenuun Komnerennuu
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. chopMUpPOBaHbL.  [copMUpPOBaHbI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE
c(hopMHUPOBaHbI

0a30BbI€ CTPYKTYpHI
3HaHUHU. Y MEHUA
(dbparMeHTapHbI 1
HOCST
PENPOTYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyeTCS
HU3KHUU YPOBEHb
CaMOCTOSITEIBHOCTH
IIPAKTUYECKOIO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCAT
pENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHHIO TUIIOBBIX
3aaHuN.
JleMoHCcTpUpYyeTCcs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSTEIIbBHOCTH
YCTOMYUBOTO
MPAaKTUYECKOTO
HaBbIKa.

BCECTOPOHHHE. Y MEHUS
YCIIELIHO IPUMEHSAIOTCS
K PELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHIapTHBIX
TBOPYECKUX 3aJaHUN.
JemoHcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATENBHOCTH,
BBICOKAs aJallITUBHOCTD
MIPAKTUYECKOTO HaBbIKa




OO0yuarommiicst OO6yuarommiics OO6yuaromuiics OO0yuarommuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
-CYILIECTBEHHBIE -3HaHUSA -3HaHHUE U -riyookue,
npo0esbl B 3HAHUAX TEOPETUYECKOT O [IOHUMaHHe BCECTOPOHHME U
y4eOHOro Marepuana; MarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHbIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOIO | 3HAHMS POrPaMMHOIO
IPUHLIUIIHATIBHBIE Ha OCHOBHBIE o0beMa MaTepuana;
OLIMOKH TIPU OTBETE Ha| BOPOCHI, OLTMOKH B IIPOrpaMMHOI0 -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOIIPOCHI OTBETE, Marepuaa; CYIIIHOCTU U
ouera, OTCyTCTBYeT HEI0CTaTOYHOE - 3HaHUsA B3aUMOCBSI3H
3HAHNE U TIOHUMaHUE [IOHMMAaHHE TEOPETUYECKOIO paccMaTpuBaeMBbIX
OCHOBHBIX IOHATUH U CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
-HEIIOHUMaHHe BOIIPOCOB; yCTaHaBJIMBAaTh U | OCHOBHBIX ITOHSTHUH, B
CYLIHOCTHU -HEYBEPEHHbIE U OOBSICHATB CBSI3b | pamMKax 00CYXIaeMbIX
3HAHUA JIOTIOJIHUTENIBHBIX | HETOYHBIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJIaHN;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISIBJISITH -CITIOCOOHOCTD
3aJjaHui Ouera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
Ipo0JIEMBI U OOBSACHSATH CBA3b
TEH/IEHIUH IPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U [I0CJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 CoJIepKaTeIbHBbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI HAa MCYEPIBIBAIOILINE
[IOCTaBJICHHbIE OTBETHI Ha BCE 3a1aHUs
BOIIPOCHI. ouiera, a TakxKe
JONOJTHUTENbHbIE
BOIIPOCHI IK3aMEHATOPA.
[Tpu BBINOTHEHUHT OO6yuaromuiics OOyuaronmiics OO6yuaromuiics
MIPaKTUYECKOTO BBITOJIHUII BBITIOJTHUII MIPaBWJIBHO BBITTOJTHUI
3aJaHus OueTa MIPaKTUYECKOE IIPAKTUYECKOE IIPAKTUYECKOE 3a7aHNE
oOyuarouiics 3a/laHue ousera ¢ 3aJjaHue OumeTa ¢ ounera. [Tokazan
IIPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEeOOJIbIIMMHU OTJIMYHBIE YMEHHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHHUH. Jomnyckarorcs [Toka3zan xopomue | yuyeOHOro Marepuana.
[IpakTnueckue OIINOKY B yMeHUs B paMKkax | Pemaer npensnosxeHHbIe
3a/laHus HEe COJIEp’)KaHUU OTBETA OCBOEHHOTO IIPAKTUYECKUE 3aJaHUS
BBITIOJTHEHBI U pEIICHUHN y4eOHOT0 MaTepHaia. 0e3 omuooK
YMCHHA OOyuaromuiics He MIPaKTUYECKUX IIpensioxeHHbIE OTtBeTwi1 Ha Bce
OTBEYAET Ha BOIIPOCHI 3aJlaHuM. MPaKTUYECKHE JIOTIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha 3aJ1aHus PELIEHBI C BOIIPOCBHI.
JIOTIOTHUTEIBHBIX JIOTIOTHUTEIIbHBIE HEOOJIBIINMHU
HABOJALIMX BOIIPOCAaX BOMPOCHI OBLJIIO HETOYHOCTSMH.
MpernojaBaTes. JIOTIYIIIEHO MHOTO OTtBeTHi Ha
HETOYHOCTEH. OOJIBIIIMHCTBO
JTOTIOTHUTEIBHBIX

BOITPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumensier
METOAUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUYECKUE 3HAHUS
BBITIOJTHCHHS 3aJJaHUM. | BBIOOPY METOAMKH CTaHIAPTHYIO JUTSl BBIOOpAa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHMS 3aJaHUI.
OIIMOKY TIPH 3aJIaHHil. BBIITOJIHCHUS He nomyckaet omm6ok
BBITIOJTHEHWH 33/1aHui, | JlomyckaeT omuoKu 3aJaHuH. IIPY BBITIOJIHEHUN
HapylIalwIue JOTUKY | TpH BeIMoaHeHUU | JlomyckaeTr ommOku 3aJIaHNi.
peleHus 3a1ay. 3aJlaHU, HAPYLIEHUs | IPU BBIIOJHEHUU CaMOCTOSTEILHO
JlenaeT HEKOPpPEKTHBIE| JIOTUKH PEUICHUS 3aJlaHuM, HE aHaIIM3UPYyET
BBIBOJIBI. 3ajad. Hapyuiaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneIThIBaeT JIOTUKY PEIICHUS BBIIIOJIHCHMS 3aJaHHI.
HaBBEIKAMH aJTOpUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTHO
BBITIOJTHEHMS 3a/1aHul. | popmymupoBanuem | Jlemaet KOppeKTHBIS 000CHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yJibTaTtamM
UcneiTeIBacT peLICHUS 3a/1a4uu.
3arpynHeHus mpu [ OOOCHOBBIBAET X0/
000CHOBAHUH penieHus 3aaa4 6e3
anropuTMa 3aTpyAHCHUM.
BBIITOJIHCHUS
3aJIaHHil.

OneHka 1O MUCHMIUIMHE 3aBHCUT OT YPOBHSI C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIUICHHBIX 32
JUCLUIUIMHON, U MpPEJCTaBisieT co00i cpenHee apu(pMEeTHYeCKoe OT BBICTABICHHBIX OLEHOK IO OTAEIbHBIM
pe3ysibTaTaM o0yueHHs (3HaHUsL, YMEHMsI, BJIaJICHUE HAaBbIKAMU ).

OrneHka «OTIIMYHO»/«3a4TE€HOY» BBICTABIISIETCS, €CIIU CpeiHee apu(PMETHUECKOe HaXOAUTCSl B UHTEpBaJle
ot 4,5 1o 5,0.

OreHka «XOpOII0»/«3a4T€HO» BBICTABIISIETCS, €CIIU Cpe/iHee apu(MeTHUeCKOe HAXOUTCS B HHTEpBaJe
oT 3,5 no 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apu(PMETHIECKOE HAXOUTCS B
uHTEpBaje ot 2,5 1o 3,4.

OneHka «HEYJIOBIETBOPUTEIbHO» «HE 3aU4TE€HO» BBICTABIIAETCS, €CIU CpeaHee apupMeTHYECcKoe
Haxoautcs B uHTEpBasie oT 0 10 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBHO-TEXHUYECKOE o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U IONOJHUTENBHON JTUTEPATyPhl, HEOOXOAMMOMN JJIi OCBOEHUS TUCLUUIUIMHBI (MOIYJIs)

KommuectBo
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

No ABTOp, Ha3BaHMUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/11 yue0HO-METOINYECKO JTUTEePaTyPhl

OcHoBHasl JJuTEpaTYypa

Enroruna E. /1., bakmryrosa /1. B., OcHOBBI HHPOPMALIMOHHOTO MOIETMPOBAHUS
1 |8 nporpamme Autodesk Revit, Camapa: Camapckuii rocyaapcTBEHHBIM
texauueckuil yausepcureT, ObC ACB, 2020

http://www.iprbooksh
op.ru/105041.html

Hpo6oryn H. B., PymkoB E. O., baee H. A., Anroputmuzanus
2 |nporpammupoBanue. S3bik Python, Cankr-IletepOypr: Cankr- IletepOyprekuit
rOCy/1apCTBEHHBIN YHUBEPCUTET NPOMBIIIIEHHBIX TEXHOJIOTUH U 1n3aiiHa, 2020

http://www.iprbooksh
op.ru/102400.html

3 bopsynos C. B., Kypranuu C. /1., Anredpa u reometpus ¢ npumepamu Ha Python, | https://e.lanbook.com
Cankr-ITerepOypr: Jlans, 2021 /book/169808

4 Tanamo B. B., Texnomorus BIM: cytb U 0COOEHHOCTHM BHEIPEHUS
nHpopmalmoHHoro Moaeauposanus 3aanuid, Mocksa: JIMK Ilpecc, 2015

OBC

JlomoJHMTEIbLHAS JIUTEPATYPA




1 |busmu /1., Ixouc b. K., Python. Kuwura perieniro, Mocksa: JIMK Ilpecc, 2019 ObC

2 [Maxkkunnu Y., Python u ananus nanasix, Mocksa: JIMK Ilpecc, 2020 ObC

OO6yuaronuecs u3 ynciaa nHBATHIOB 1 Jinil ¢ OB3 obecreunBaroTCs MeYaTHBIMU U (HITH ) DJICKTPOHHBIMHU
00pa3zoBaTebHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSIM HX 370POBBSI.

8.2. Ilepeuenb pecypcoB HMHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEOOXOIUMBIX IS

OCBOCHMS TUCITUTUIMHBI (MOJTYIIS)

Haumenosanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

Autodesk Revit 2022 — CripaBka

http://help.autodesk.com/view/RVT/202

2/RUS/

Python 3.9.7 documentation

https://docs.python.org/3/

The Dynamo Primer

https://primer.dynamobim.org/

8.3. [lepeueHsb coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

Hayunas snexktponnas 6ubnunoreka eLIBRARY.RU

Hayunas JIEKTPOHHAs
oubamoreka ELIBRARY.RU

DekTpoHHO-0MOIMOoTeYHast cucTeMa u3aarenbersa "IPRbooks™

http://www.iprbookshop.ru/

DeKTpOHHO-0MOIMoTeyHas cucteMa usnarenbcrsa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTEeUHAas cUcTeMa u3jaareiabcTa "'JIanp"

https://e.lanbook.com/

Cucrema aucranimonnoro ooyuenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

8.4. Ilepeuenp HH(POPMAIMOHHBIX TEXHOJOTHHA, HCIOJB3YEMBIX MpPHU OCYIIECTBICHHH O00Pa30BaTEIBHOTO
mporecca MO JUCLMIUIMHE, BKJOYas MEepedyeHb JIMLIEH3MOHHONO M CBOOOJHO  paclpoCTpaHsIEeMOro

MPOrpaMMHOTO 00ecrieueHus

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JIMIIEH3WOHHOE WJIK  CBOOOJIHO
pacIpoCTpaHsIeMOe)

Autodesk Revit 2019/2020

[TuceMO 0 BO3MOXKHOCTH OECILIaTHOM
3arpy3Ku 00pa3oBaTebHBIX
JTUIEH3UN  MOMHO(MYHKIIMOHATBHBIX
BEpCUI INPOTPAMMHBIX IPOJIYKTOB
Autodesk ot 15.05.2012

Dynamo Bepcust 2.0.1

6eciutatHoe nomnosiHeHne Kk Autodesk
revit. IIluceMO O BO3MOKHOCTH

OecriaTHON 3arpy3ku
00pa3oBaTeNbHBIX JIMLIEH3UI
MOJIHO(PYHKIIMOHAIBHBIX BEepcUi

NporpaMMHBIX NpoaykToB Autodesk
or 15.05.2012

Microsoft Windows 10 Pro

HoroBop Ne /132009689201 ot
18.12.2020r [IporpammHbIe
npoaykTsl MaiikpocodT, moroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




HoroBop Ne J[32009689201 ot
18.12.2020r [IporpammHubIie
npoaykTel MaiikpocodT, goroBop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpamMmmMHBIe
npoayKThl MaiikpocodT, moroBop Ne
Microsoft Visual Studio 2017 132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuaabHO-TEXHHUYECKOE 00€CIICUCHNUE TUCITUTIIINHBI
CaenieHust 00 OCHAICHHOCTH Y4eOHBIX ayIMTOPUIN M OMEIICHUH I CAMOCTOSITEIbHON pabOThI

HanmenoBanue yueOHBIX ayAUTOpHi U momemeHuii|  OcHameHHOCTh 000PYA0BaHUEM U TEXHUICCKUMHU
JUTSL CAMOCTOSITEIbHON pabOThI cpelcTBaMu O0yueHUs

[Tomemienue Asst CaMOCTOSTENBHON padOThI (YUMTATIBHBIH
3an oubnuoreku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
ot gmn ¢ OB3  (cucrteMHBI  OJIOK, MOHHUTOD,
47. IlomenieHus s CaMOCTOSITENIbHOM pabOThI KJIaBUaTypa, Mbllllb) C TOJAKIIOYEHHUEM K CETU
«HTepHeT» U o0ecreueHneM JOCTyNa B 3JIEKTPOHHYIO
nHpopmannoHHo-00pa3oBarensHy0 cpeay CIIOIACY.
I1O Microsoft Windows 10, Microsoft Office 2016

Paboune mecra ¢ I1K (cTos1 KOMITBIOTEPHBIH, CHCTEMHBIH
0JIOK, MOHHUTOp, KJaBUaTypa, MBIIIb), CTOJ pabouMii,
noakmoueHue kK kommertorepHor cetn  CIIGIACY,
BLIX0J B Internet.

47. KomnboTepHBIH Ki1ace

I[J'IH HHBAJIMJO0B U JIUII C OB3 obGecneunBaroTcst CIICHHUAJIIBHBIC YCIIOBUS IS MOJIYYCHUA O6p330BaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.



Pabouas nporpamma coctasiieHa Ha ocHoBe PI'OC BO - maructparypa 1o HarpapJIEHHIO TOATOTOBKU
23.04.01 TexHonOrUsl TPAHCIIOPTHBIX TporieccoB (rmpuka3z Munoopuayku Poccun ot 07.08.2020 Ne 908).

IIporpammy cocraBuiI:
3aB. kKad. , K.T.H. A.A. CemeHOB
acc, HO.H.3roma

[Tporpamma oOCykeHa 1 pEKOMEHIOBaHa Ha 3acenanuu kKadeapsl MHPOPMAIIMOHHBIX TEXHOJIOTHIA
25.05.2021, mpotokost Ne 8
3aBeayromuii kadenpoit K.T.H., 1oueHT A.A. CeMmeHOB

[Tporpamma oo0peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
15.06.2021, npoTtokos Ne 4.

[Ipeacenarens YMK k.T.H., nonienT A.B. 3a3bikun
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