pes
Jﬁ%tm denepanbHOE TOCYIApPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
' i BBICIIETO 00pa30BaHUS

mrm CAHKT-IIETEPBYPI'CKMIA FOCYIU[APCTBEHHHﬁ
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa TpancnopTHBIX cHCTEM

YTBEPXJAIO
HauanbHUK yueOHO-METOIMYECKOTO YIPaBICHUS

MwuxannoBa Moanwcaxo undposoit
noanucoto: Mmnxanosa

AHHa OneroBHa Auna Onerosa

«29» uronsa 2023 r.

PABOYASI IPOTPAMMA JUCLHUIITUHBI (MOIY.JIST)

NudopmanmonHoe MoienrpoBanue B mpodeccuonaibHou chepe (THM)
HaIpaBJICHUE TIOrOTOBKHU/CrieUaIbHOCTH 23.04.01 TexHOMOrHs TPaHCTIOPTHBIX MTPOIIECCOB

HaNpPaBIEHHOCTH (po¢uIIb )/crienuanu3ais o0pa3oBaTeIbHON MporpaMMbl TpaHCTIOPTHAS JIOTUCTHKA U
MHTEJUIEKTYaJIbHbIE TPAHCTIOPTHBIE CUCTEMBI

®dopma o0yueHHs ouHast

Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SIBIsIETCS (POPMHUPOBAHKE YTIITyOISHHBIX MPO(ecCHOHANIBHBIX
3HaHUH B 00J1aCTH aBTOMAaTHU3alMK MH(POPMALTMOHHOTO MOJCIIMPOBAHUS 3/1aHUI U COOPYKEHHIA, a TaKKe
aBTOMATH3alMH MEXIUCIUTUIMHAPHON KOOPAWHAIIMH JaHHBIX HH()OPMAITMOHHONW MOJIEINH.

3aﬂa‘laMI/I OCBOCHUA AUCHUIIINHBI ABJIAIOTCA:

— (¢popMUPOBaHKE HABBIKOB 10 YACTUYHON aBTOMATHU3ALMU COTPOBOKICHHS (PYHKIIMOHUPOBAHUS
TEXHOJIOTUH UH()OPMALIMOHHOTO MOACIUPOBAHUS 3/ITaHUI U COOPYKEHU;
— U3y4eHHUE CTYyICHTaMU clelu(pUKA aBTOMAaTU3HUpOBaHHOTO dKcropTa BIM-moneneii paznuyunbix

pasnenoB B ¢popmare IFC;

- (bOpMHpOBaHI/Ie HaBbIKOB aBTOMAaTU3HPOBAHHOI'O MOACIIMPOBAHNUA TOHKOCTCHHBIX 000JI0YEUHBIX

KOHCTPYKIUH.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB 06yqe}mﬂ no JTMCUMILJINHE (MO[[yJ'IlO), COOTHECCHHBIX C

HHAUKATOPAMHU JO0CTUKCHUA KOMIIeTEeHIInii

Kon n HaumeHoBanue Kon u HanmeHoBaHMe [Tnaaupyemblie pe3yiabTaThl O0yYSHUS 110
KOMIIECTCHIINH WHUKATOPA TOCTHKEHUS JTUCITUTLINHE, 00eCTICUNBAIOIINE JTOCTIKCHUE
KOMIIETCHITNH TUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT
[TK(IT)-1 Criocoben [TK(LT)-1.1 ®opmupyer 3HaeT
OpraHU30BBIBATH U TpeOOoBaHUs ISl pa3padOTKU — HaumboJiee pacIpOCTPAHCHHBIC PEIICHUS

yIpaBIsATh IPUMEHEHUEM | MH()OPMALIMOHHON MOJIEIH
UH(GOPMaIMOHHBIX
MoJieIe TPaHCIIOPTHBIX
CUCTEM

I/IH(i)OpMaI_II/IOHHOFO MOJCIUPOBAHUA 3OaHUS,
HX IIPEUMYHICCTBA U HCAOCTATKH,

- 0COOEHHOCTH aBTOMATH3aIUU
UH(POPMAIIMOHHOTO MO/JICITUPOBAHHSI B
paznunanom BIM-TIO;

yMeeT

— IPOU3BOJUTH U apryMEeHTHPOBaTh BeIOOp [10
BIM-monenupoBanuss B 3aBUCHMOCTH  OT
paccMaTpuBaeMbIX 3a/1a4;

- ABTOMAaTU3HPOBAThH MOJICIIUPOBAHUE
pa3IMYHBIX  JJIEMEHTOB  WH(OPMAIMOHHBIX
MOJICIICH;

BJIajieeT

— HaBbIKAMHU CpaBHUTENbHOro aHanm3a I[10
BIM-MonenupoBanusi;

— MPOLIETyPHOI TeHepali T€OMETPUIECKON U
aTpuOytuBHOI nHopmauuu BIM-monenu;




[TK(IT)-1 Criocoben ITK(11)-1.3 Onpenensier cocran
OpPraHU30BBIBATH U Y XapaKTePUCTUKH aImapaTHBIX
YIIPaBJIATh IPUMEHEHUEM | ¥ MPOTPaMMHBIX CPEICTB IS
UH(POPMAIIMOHHBIX pEIICHHS TOCTABICHHBIX 3a/1a4
MOJIeNICH TPAHCITOPTHBIX 110 MOJICIIMPOBAHUIO 3JICMEHTOB
CHCTEM TPaHCIOPTHBIX CHCTEM

3HaeT

- COCTaB W XapaKTePUCTHUKH alllapaTHBIX
CpencTB JUIST perieHus 3a7a4 o
MOJICIUPOBAHUIO;

- COCTaB M XapaKTEPHUCTUKH IPOTrPaMMHBIX
CpelcTB JUIST perieHus 3a7a4 o
MOJICJIUPOBAHUIO;

yMeeT

- TPUMEHATH armapaTHble W TPOrPaMMHbBIC
cpenctBa IS peHIEHWS  3aJad 10
MOJICIMPOBAHUIO 3JIEMEHTOB TPAHCIOPTHBIX
CHCTEM;

BJIajJieeT

- HaBBIKAMU TPUMEHEHHUS IPOTPAMMHBIX
CpPEeICTB Il  MOJICJTUPOBAHHS  DJIEMEHTOB
TPAHCIOPTHBIX CUCTEM;

- aNrOpUTMaMU HCIIOJIB30BaHUS aIIMapPATHBIX
CpPEICTB Il  MOJICJTUPOBAHHS  DJIEMEHTOB
TPAHCIIOPTHBIX CUCTEM.

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl
Jannast nucrumuiviHa (Moaysb) BkintodeHa B brnok «Auctumnnunel, moaynu» ®T/.02 ocHOBHOM
npodeccuoHaibHON 00pa3zoBarenbHOM porpammel 23.04.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIECCOB U

OTHOCUTCH K akynbTaTuBHBIM quciuminaam OITOIL.
3HATh

- q)YH[[aMeHTaHBHBIG OCHOBEI BBICIICH MaTeMaTHKA 1 MaTEMaTHIECKOTO aHaJln3a,
— HanboJee pacupocTpaHeHHbIe popmatsl xpaneHust BIM-moneneii;
— HanboJIee pacpocTpaHeHHbBIE PopMaThl IKCIopTa cBenenuii o BIM-monmensx;

yMETh

— COCTAaBJISATh AJITOPUTMBI aBTOMaTU3HPOBAHHOIO PEIICHUS NIPUKIAJIHBIX 3a7a4;
— UCIOJIb3YysI BBICOKOYPOBHEBBIH SI3bIK IPOTPAMMHUPOBAHUS 3aIIPOIrPAMMUPOBATH AITOPUTMBI;

BJIAJCTh

— HaBbIKaMHU IIPOrpaMMHUPOBaHNA Ha OJHOM M3 BBICOKOYPOBHEBBIX A3BIKOB ITPOTpaMMHUPOBAHUA.

[Tocnenyromme TUCIUTIITMHBI

KOI[ U HAMMCHOBAHUC UHUKATOPA
JOCTHIXXCHHA KOMIICTCHIIMH

1 [IIpoexTHbII MEHETKMEHT

2 |Ludpossle TexHONOrNU B chepe 6e30MacHOCTH




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
3 Hux yacel Ha
. Bcero
Bup yaeOHoit paboTh IIPAKTUYECKYIO
4acoB 2
NOATOTOBKY
KonrakTHas padoTa 16 16
Jlaboparopusie 3ausaTus (J1ad) 16 0 16
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE:
KOHCYJIBTAIINY TI0 KypCOBOU paboTe (TIPOeKTy),
KOHTpOJIBbHBIM padoTam (PT'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3aueTa ¢ OICHKOM; 3alIiTa KypCOBOM pabOThI
(npoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNbTaLUA TIepeI SK3aMEHOM H clladya
Yacel Ha KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 52 52
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
4achl: 72 72
3a4YeTHbIE eTHHHIIBI: 2 2




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTakTHas pabota (110 yaeOHBIM
3aHATHUAM), Hac.
o Kog
§ JIEKIUH 113 JIP Beero, | HARKATOPA
Ne Pa3enbl AUCIMIUIHHBI g Cp aac, | ACCTHKEHNA
8 W3 HUX W3 HUX W3 HUX ’ KOMHeTeHH
Ha Ha Ha nn
MPaKTH- MPaKTH- MPaKTH-
BCEro deckyio BCEro deckyio BCEro deckyio
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ABTomaru3zanus
COTIPOBOKACHHS TEXHOJIOTUU
UH(POPMALIMOHHOTO
mozenupoBanus OKC
ABTOMAaTH3aIMA 3aTI0JIHEHUS TIK
1.1. I 2 5 16 | 21 (L)-
MIPOTOKOJIA BAJIWIALINHU 11
ABTOMAaTH3aIUs TCHEePAIHH
19 |>7emenToB uH(OPMAMOHHON 2 2 5 8 TTK(I11)-
" |Monmenu mo TekcToBOMY 1.1
OTIMCAHUIO
[Tpouenypnas reHepanus TIK(LD)-
1.3. [HETUIIOBBIX PJIEMEHTOB 2 4 14 18 11
WH()OPMAITMOHHON MOJIETN
2 |2 pa3znen. ABTomaTuzanus
skcropTa Moeneii Autodesk
Revit B popmare IFC
OcHosHble HOBI Dynamo
HK(L)-
2.1. |aBTOMaTU3HPOBAHHOTO 2 2 6 8 11
skcriopra IFC-moneneit
ABTOMaTH3UPOBAHHBIN TIK(IT)-
2.2. | 9KCnopT 2 3 10 13 11
IFC-moneneit uist pasienos
3. |3 pa3gen. Kontpoub
K
3.1. |3auer 2 4 l(]ll)

5.1. JJaboparopHbie pabOThI

No HaumenoBanue pasnena
pasy U TeMBbI J1a00paTOPHBIX HaumeHnoBanue u copeprkanue 1a00paTOpHBIX paboT
pabot
ABTOTrCHEpalrs U aBTO3aNOJHEHHE TOKyMEHTOB opmara dOCX
cpeactBamu Dynamo.
Dynamo kaxk cpeactBo aBTomaru3aiuu ¢ chepe BIM-monenupoBanus.
ABTOMATH3AIMS BricokoypoBHEBBIiT s13bIK mporpamMupoBanus Python. Cpasaenue Python
1 | sanonnenus nporokona | Visual Basic. Cpauenue ¢ ananornunbivu pereHusmu. CTaHfapTHbIe
BAMIAIMH nakeTbl Dynamo Revit myist aBrorenepanuu Word-nokymenTtos. Python-
oubnmorekn aprorenepanuu Word-1okyMeHTOB. DKCIOPT CBEACHUH 00
AIIEMEHTAX, COOTBETCTBYIOIINX MTPAaBHIIAM ITPOU3BOIEHON (DMITBTpAIINN.
Oco0eHHocTH KOAUPOBKHU Ipu padote ¢ Python-noxkymenramu.
ABTOMaTH3aIUS ABTo3anonHeHue npotokona Bauaanuu BIM-monenn.
1 | sanmonnenus nporokona |IloHATHE NPOTOKOIA BaIUIAllUK, OCHOBHBIE COCTABIAIONINE ITPOTOKOJIA
BaJIMJAllUN




BaJIMAIIMN. ABTOMAaTH3AIUS TTO/ICUETa METPHUK MTPOTOKOJIA BaTHAAIIH.
ABTtoreneparnus npotokona. OTeuecTBEHHbIC U CTaHAAPTHHIE IIa0JI0HBI
3aroOJIHEHUS MMPOTOKOJIA BaTUIAIUH.

ABTOMarTHu3anus reHepauuyu OCHOBHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB
3IaHUH TIpU CO3TaHUU WH(POPMAITMOHHBIX MOJIEIIEH 0 TEKCTOBOMY

ABTOMaTH3anus OIHACAaHMIO.
reHepaIuy IEMEHTOB PabGora c perynspuaeivu BeipakenussMu B Dynamo. CpaBuenue Dynamo c
2 HH(MOPMALOHHO aHaJOrMuHbIMU perneHusmu. Homael u Python-ckpumnter 00paboTku
MOJIEJTH 110 TEKCTOBOMY | PETYJIIPHBIX BhIpaxeHu. [TocTpoeHHEe 21eMEHTOB HHPOPMAITUOHHOMN
OMMCAHUIO MO/IEJIN Ha OCHOBE KJIFOUEBBIX CJIOB. ABTOMATU3UPOBAHHBIA aHAIIN3
MIPOBEPKHU BHITIOTHEHHS PA3TUYHBIX CTAaHAaPTOB HH(DOPMAIIMOHHOTO
MOJIETTUPOBAHUSI.
[TponienypHas reHepanys reoOMeTpHH Ha OCHOBE ITapaMeTPHUECcKOi (HhOpMBI
IIOBEPXHOCTH.
IpouenypHas [TapameTpuueckoe npeacraBieHue nosepxHoctu. Ilepexon or
reHepaIyst HETHIIOBBIX | TOBEPXHOCTH K OOBEMHOMY Telly, CTaHJIAPTHBIC MATEMaTHYECKUE MOAICIIH,
3 37IEMEHTOR bubimorexa Python NUMPY 1171t BBICOKOIIPOM3BOIUTEIBHBIX
MH(OPMAIMOHHOM MaremaTudeckux onepauui. [Tapamerpuyeckoe MOIETUpPOBAHUE
MOJIENN TOHKOCTEHHBIX 000JIOUEUHBIX KOHCTPYKIIUU cpeacTBamu NUmMPYy.
Busyanusanus nponeaypHo-reHepupyeMoi TeOMETPUH, B TOM YHCIIE C
HCII0JIb30BAaHUEM CPEJICTB BUPTYaAJIbHOMN U IOTIOJHEHHOM peajbHOCTH.
bubimoreka Dynamo Mesh Toolkit.
Ilpouenypras BbubnroTeka MoerpoBaHus reoMeTprudeckux cetok Dynamo Mesh
PCHCPAIMA HCTUIOBBIX | T g|kit, Pasiuuus mexy noustussMa Mesh u Solid. Onucanue
3 SJICMCHTOB TeOMETPUH Yepe3 MAaCCUBHI BEPIINH, UHJIEKCOB U HOpMalieil. CoBMecTHOE
HH(OpPMAIHOHHOH npumeneare Numpy u Mesh Toolkit. MoaenupoBanue TOHKOCTEHHBIX
Mozeu 000JI04eYHBIX KOHCTPYKIHH cpeacTBamMu Dynamo.
Anamus ctpykrypsl popmata IFC. Dkcnopt IFC-moneneit nz Autodesk
Revit.
Uctopus ¢popmara IFC, cpaBHUTETBHBIN aHAIN3 Pa3IMYHBIX BEPCHIA
OcHoBHbIE HOABI cnenuukanuii IFC. Ocobennoctu padbots ¢ IFC B pa3nmudHbIx
4 Dynamo nporpaMMHbIX perieHusix BIM-monenuposanus. OTedecTBEHHBIEC U
aBTOMATUSHPOBAHHOTO | 355 vGesxnple TpeboBanus skcreptussl IFC-mozeneit. Dxcnopr 3D-Buna
okerniopra IFC-monenet cpenctBamu Dynamo, ocHoBHBIe HOMBI U Python-dyHkmmu.
ABTOMAaTH3aIUA CKPBITUS U 0TOOpaXkeHus 3yieMeHToB Ha 3D-Bunax.
Atomaruzainus reneparuu 3D-BumoB.
ABTorenepanus QaitioB ManmupoBaHUs U (PailyioB MOIH30BATENbCKUX
pabouux HabOPOB.
. | HetanbHblit aHanu3 cTpyKTyphl GailioB ManupoBaHus U ¢aitioB padbounx
ABTOMaTmeOBaHHHfI HaOOpOB. ABTOMaTH3aIMs reHepanuu (ainoB ManupoBanus U (HaiaoB
5 skcropt IFC-moneneit

JUIS pa3fiesioB

M0JIb30BaTEIbCKUX HAOOPOB CBOMCTB cpencTBamMu Python.
CpaBHUTENBHBIN aHanu3 TIporeaypsl dkcnopTa |IFC-moneneit ans
pa3nu4uHbIX pa3aenoB. CpaBHUTEIBHBIN aHAN3 Mpoleaypsl dkcropra IFC-
Mozenei B paznuunom BIM-TIO.

5.2. CamocTrosTenbHas paboTa 00yJaromxcs

Ne | HaummeHnoBaHnue pazuena o
CopepxaHre caMOCTOSITEBHON pabOThI
pa3n| JAWCIMILTAHBI U TEMBI

ABTOMaTI/ISauI/ISI ABTOMaTI/ISaHI/ISI 3aIOJIHCHUS IIPOTOKOJIa BAJIMAAIUN.

1 | samonnenus nporokona |Iloaroroska k 1abOpaTOPHBEIM 3aHATHAM.
BaJIU AU

ABTOMaTH3aMA ABTOMAaTH3aIMs TeHEePaINH SJIEMEHTOB UH(GOPMAITMOHHON MOJIENH T10

2 reHepaIMK 3JIEMEHTOB | TEKCTOBOMY ONMCAHHMIO.

nH(pOpMaITnOHHOM




MOZCIIN 110 TEKCTOBOMY

[TonroroBka k 1a00pPATOPHBIM 3aHATHSIM.

OTIHCAHUIO
[Tpouenypuast [TpoueaypHasi reHepanys HETUTIOBBIX SJIEMEHTOB HH(GOPMAITMOHHON
rCHEepanus HCTUIIOBBIX | MOZCIIH.
JJIEMEHTOB [ToaroToBka K 1a00paTOPHBIM 3aHATHSIM.
MH(OPMAIMOHHOM
MOJIeTTN
OcCHOBHBIE HOJIBI OcHosable HOZBI Dynamo aBromatu3upoBanHoro 3kciopta |IFC-mMoneneit.
Dynamo KOHTpOJIb MOATAIMHOTO BBIOJIHEHUS WHANBUIYIBHBIX 3a/JaHUH. Y CTHBII
ABTOMATHU3MPOBAHHOTO |OIPOC CTYIAECHTOB.

skcnopta IFC-mMoneneii

ABTOMAaTU3UPOBaHHBIN
skcriopt IFC-moneneit
JUISL pa3JesioB

ABTromaTu3upoBaHHbIi skcriopT |IFC-Moneneit st pa3aenos.
KoHTpOJIb MO3TAaHOr0 BEINOJIHEHUS HHANBUIYAIbHbBIX 33IaHUI. Y CTHBIN
OIIPOC CTYJICHTOB.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)
[Tporpammoit AUCIUTUTMHBI TPEAYCMOTPEHO MPOBEACHUE Ta00PATOPHBIX 3aHATHH,
IpeoiaraloluxX 3aKkperuieHne U3y4eHHOro MaTepraia u GopMUpOBaHUE y 00y4arOIIUXCsi HEOOXOAUMBIX
3HAaHUU, yMEHUH U HaBBIKOB. KpoMe Toro, BaKHEHIIUM TarioM U3y4eHus: JUCHUILTUHBI SBIISETCS
camocTosTeNbHas padoTa 00yJaroIIUXCs C UCTIOIb30BAHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH.
B 06beM camocTosTeNnbHOM paboThI [0 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:
— W3Y4YEeHHE TEOPETHUUECKHX BOMPOCOB 10 BCEM T€MaM JUCLUIIIIUHBL;
— MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

— IIOAT'0TOBKA K 3a4CTYy.

3a70roM yCHEImHOro OCBOEHHsI JUCUUIUIMHBI ABISETCS 0053aTeNIbHOE NOCEIIEHUE 3aHATUH, TaK KaK
IPOIYCK OJJHOrO (TeM 0oJiee, HECKOJIbKUX ) 3aHATHIH MOXKET OCJI0KHUTh OCBOCHHE Pa3/IeoB Kypca.
[Tpuctynas kK U3y4eHHIO JUCLUIUIMHBL, HEOOXOIMMO B IIEPBYIO OUYEpEIb O3HAKOMUTHCS C
conepxanueM PII/], a Taxoke METOAMYECKMMHU yKa3aHUSIMU 110 OPraHU3aLMK CaMOCTOSATEIILHOM PaboThI.
IIpu noaroToBKe K 1a00paTOPHBIM 3aHATUAM CTYJIEHTY HEOOXOJUMO:
— 03HAKOMUTBCA C COOTBETCTBYIOLICH TEMOU 3aHATHUSA;

— OCMBICIIUTH KPYI' U3y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;
— W3Y4YHUTh PEKOMEHIyEMYIO paboueil MporpaMMo JInTepaTypy o JaHHON TEME.

Wrtorom usyueHus: IUCUUIUIMHBI SBJISETCS 3a4€T. 3a4eT MPOBOAUTCS 10 pacnucanuto. @opma
POBEJCHUS 3aHATUS — yeTHasA. CTyIeHThI, HE POIIEAIINE aTTECTALNIO, JOJIKHBI TUKBUIUPOBATH
3aJ10JDKEHHOCTD B YCTAHOBJICHHOM IOPSIKE.

7. OueHOYHbIe MATEPHAJIBI VIS POBEAECHUSA TEKYIEero KOHTPOJISl yCIeBAeMOCTH Y IIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIIMI C YKa3aHUEM 3TAMOB MX (POPMUPOBAHUS B IIPOLIECCE OCBOCHUS JUCIUILTUHBI

KOI[ 1 HAMMCHOBAHUC

Ne KoHTposmpyemsle pa3aessl JUCLHUTIIINHBL N Bun onenounoro
MHJMKaTOpa KOHTPOJIUPYEMOU
/o (Mozyns) CpeacTBa
KOMIIETCHIIUH
KoHTposs nostanHoro
ABTOMaTH3a1Ms 3aII0JIHEHUS IPOTOKOJIA BPIMOIHCHHA
1 p M[K(1)-1.1 VHJBHTyAJIbHBIX
BaJIMIaLlAN M .
3a7laHui. Y CTHBIN OMPOC
CTYJICHTOB
KoHnTpons nosransoro
ABTOMaTH3a11s TEHEPALMH YJIEMEHTOB BBITIOJTHEHUS
2 |wuHQOPMAIMOHHON| MOJIENN TIO TEKCTOBOMY [K(1)-1.1 VHJBHTyAJIbHBIX
OITHCAHUIO 3a7laHui. Y CTHBIN OMPOC
CTYJICHTOB
KoHnTpons nosransoro
[IpouenypHas renepanysi HETUIIOBBIX BRITOTHCHHA
3 P M p N MK(1I)-1.1 WHUBUIYaIbHBIX
3JIEMEHTOB UH(POPMAIIMOHHON MOJIENH M .
3aJjaHui. Y CTHBIN OMpocC
CTYJEHTOB
KoHTtposs nostanHoro
OcHoBHble HOJBI Dynamo BBITIOJTHEHUSI
4 |aBTOoMaTH3UpOBaHHOTO dKcropTa IFC- [K(1D)-1.1 WHUBHTyAIbHBIX
MoJelIel 3aJlaHui. Y CTHBIM OMPOC
CTYJICHTOB
KoHnTpons nosransoro
. BBITIOJTHEHUS
ABToMaTu3upoBaHHbIi SkcropT IFC-
5 N MK(1I)-1.1 WHIBUIYaIbHBIX
Mojiesiel ISl pa3iesioB M .
3aJJaHui. Y CTHBIN ONpocC
CTYJIEHTOB
6 |3auer MK11)-1.1




7.2. TuroBbie KOHTPOJIBHBIC 3aJaHVsI WJIH WHBIC MaTePHAJIbl TEKYIIEro KOHTPOJISI YCIIEBaEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEPU3YIOIIUX ATarbl (OPMUPOBAHUS KOMITETCHIIUH B IPOIECCE OCBOSHHUSI TUCIIATUTHHEI

TecToBbIE 3a1aHNs

(KOMIIJIEKT TECTOBBIX 3aJIaHUM )

(st mpoBepKH cHOPMUPOBAHHOCTH MHAMKAaTOpa JocTrxkenus komrereHnuu [TK(1T)-1.2)

1. BepHo 11 yTBEepKICHUE: BBITIOJIHUTH BU3YaJTH3AIHIO 000JI0UYEYHBIX KOHCTPYKIIUI MOXKHO C
ucnonb3oBanuem Python-6ubimorek, 6e3 ncnosap3oBanus Dynamo wim Autodesk Revit? (otser: aa)

2. BepHo s yTBepikaeHue: cpeacrsa Dynamo Revit no3Bosisitor renepupoBats 3D-Bubl B
ABTOMATHYECKOM pekumMe? (OTBET: 11a)

3. OnumuTe OCHOBHBIE JIEMEHTHI AJITOPUTMA aBTOMATUYECKON reHepallii TeOMETPHH 000JIOUKH B
Revit.

4. Kakyro KOJTUPOBKY JKEJIaTeIbHO UCIIOIh30BATh MIPU aBTOMATU3HPOBAHHOW TeHEPAIlUU
nokymenrtaiuu? (orBer: UTF-8)

5. BepHo 11 yTBEpIKICHHE: UCTIONB30BaHUE HEKOPPEKTHON KOJUPOBKY IPH F€HEPAIIMU DIIEMEHTOB
JOKYMEHTAIIUN HEe MOXET ObITh B JAIbHEHIIIEM HCIPABIICHO ITYyTEM PEIAKTUPOBAHHS JOKYMEHTa? (OTBET:
HET)

Pa3HoypoBHeEBBIE 3a/1au1 (3a1aHUS)

(KOMIUTIEKT pa3sHOYPOBHEBBIX 3aja4/3aaHNN )

(st TpoBepKH c(HhOPMUPOBAHHOCTH MHAUKaTOpa JocTrxenus komrerennuu [TK(11)-1.2)

1. Peanuzyiite Dynamo-ckpunt, reHepupyOUui TUIHHAPUYECKYI0 0007104Ky. [logrorossre
BU3yaJIU3aIiio 00010uku B Revit.

2. Peanmuzyitte Dynamo-ckpunt, reHepupyromuii KOHUIEeCKyto 0005104Ky. [lonrorossre
BU3yaJIM3aIiio 00010ukK B Revit.

3. Peanmu3yiite Dynamo-ckpunr, renepupyromuii cepraeckyro obonouky. [loarorossre
BU3yaJIM3aIiio 00010ukK B Revit.

4. Peanuzyitte Dynamo-ckpunt, npuHUMAaOIIMK Ha BXOJ TekcToBOe onucanue Buaa "T L X Y" u
pasmemarommii Hekotopeiid RPC-aieMeHT ykazanHoro TumnopasMepa T Ha ypoBHe L mo koopaunatam X, Y.

5. Peanusyiite Dynamo-ckpunT, BHITOJHSIONINI aBTO3aM0JIHEHNE IPOTOKOJIa BaIJAIMK B opmare
CSV (xputepuu onpeaenuTe cCaMOCTOSATENBHO).

6. Peanusyiite Dynamo-ckpunT, BHITOJHSIOUIUI aBTO3aM0IHEHUE TPOTOKOJIA BAJIMJAIMH B popMmaTe
docx (kpuTepuu OmpeneuTe CaMOCTOSATENBHO).

TecroBble 3a1aHus

(KOMIIJICKT TECTOBBIX 3aJIaHUM )

(st IpoBEpKH COPMUPOBAHHOCTH HHIUKATOpa ToCTIoKeHUs KomnereHuu [TK(IT)-1.6)

1. IlpuBeauTe OCHOBHBIE pa3NuyMst MEXy (ailiiom ManupoBaHus U GailylioM MoJIb30BaTEIbCKUX
HaOOPOB CBOMCTB.

2. BepHO 11 yTBEpKACHUE: BHIOIHHUTE 3KcopT U3 Revit B popmare IFC ¢ ncnonb3oBanneM
Dynamo Python HeBo3MOXHO (OTBET: HET)

3. IlpuBeaure Tpu Bapuauuu popmara IFC.

4. BepHo 11 yTBepkaeHue: cpeactsa Dynamo Python mo3BosstoT yacTHYHO aBTOMAaTU3UPOBATH
resepanuio ¢aitia MmanupoBanus? (OTBET: 1)

5. Kaxkoit u3 npuBeneHHbIX Hroke |FC-Ki1accoB UCTIONB3YeTCs 111 ONMUCAHUSI TEPEKPBITUI U KPBIIIT?
BriOepuTe 0J1MH U3 BapHaHTOB OTBETA

a. IfcRoof.

0. IfcSlabs. (BepHO)

B. IfcDoor.

r. IfcFloorAndRoof.



Pa3noypoBHeBbIC 3a1aun (3a1aHM)

(KOMIIJIEKT pa3HOYPOBHEBBIX 3aJ1a4/3aJaHUI )

(st TpoBepKH c(HOPMUPOBAHHOCTH HHANKaTOpa JocTikenus komrerennuu [TK(11)-1.6)

1. Cozmaiite Dynamo-ckpunt, renepupyromuii (aitn MmanupoBanus Ha ocHOBe CSV-1abmuiib.

2. Cozpnaiite Dynamo-ckpunt, aBTomatudecku sxcnoptupytonuii B IFC-popmare Bce 3D-Bubl,
HanMEeHOBaHUE KOTOpbIx HaunHaercs ¢ "IFCExport™.

7.3. Cucrema OoLleHUBaHUS PE3yIbTaTOB 0OYUEHUS 110 AUCHHUILTHHE (MOIYIIO) IPU IPOBEICHUH TEKYIIETO

KOHTPOJIS YCIIEBAEMOCTH

Ouenka
«OTIUYIHOY (3aYTEHO)

3HAHHUS:

- CHCTeMaTH3UPOBaHHBIE, ITyOOKHE 1 TTOJTHBIC 3HAHUS 110 BCEM pasjeiiaM
JTUCITUTIIIMHBI, & TAK)KE 110 OCHOBHBIM BOITPOCAM, BBIXOJISIIIIAM 32 TIPEICIIbI
y4eOHO MTPOrpaMMBlI;

- TOYHOE UCIIOJIB30BAHNE HAYYHOW TEPMUHOJIOTHH, CHCTEMAaTHYECKHA TPAMOTHOC
1 JIOTUYECKHU MPABUIILHOE M3JI0’KEHHE OTBETA Ha BOIIPOCHI;

- IOJIHOE U IITYOOKOE€ YCBOEGHUE OCHOBHOM U JAOTIOIHUTEIBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOM paboyeil mporpaMMoil Mo AUCHUILTUHE (MOIYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B TEOPHUSX, KOHLEIIUAX 1 HAIIPABICHUAX
JTUCIUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY, UCIIONIb3YSl HayyHbIe
JOCTUXKEHHS IPYTUX JUCIUILTUH

HaBBIKU:

- BBICOKUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
poOJIeMbl U HECTaHAAPTHBIE CUTYaIIUU;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOIMKHY BBITIOJTHCHHS
3aJIaHuM;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1aY;

- 0e3ynpeyHo BIa/ieeT HHCTPYMEHTapUeM Y4eOHOM TUCIUTUTMHEI, YMEHHE €r0
3¢ (HEeKTHBHO UCTIONB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpUYECKasl CaMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN

Orneska
«XO0pOIII0Y (3a4TEHO)

3HaHUS:

- JOCTaTOYHO IOJIHbIE U CUCTEMATU3UPOBAaHHBIE 3HAHUS MO JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JJOTIOJHUTEIBHOM JINTEpaTypbl, PEKOMEH/1I0BaHHOH
paboueil mporpaMMoii O AUCHUIIIUHE (MOJYITIO)

YMEHUS:

- YM€EeT OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIETILUAX U HAIIPABICHHUX
JMCLUIUIMHBI U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- HCTIOJIB3YET HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHUYECKH U JIOTUYECKH
MPAaBUIIBLHO M3J1araeT OTBETHl Ha BOMPOCHI, YMEET JIeNaTh 000CHOBAHHBIE
BBIBO/IbI;

- BJIaJIe€T HHCTPYMEHTApUEM I10 TUCIUITIIMHE, YMEHHE €r0 UCIIOIb30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(PECCHOHANBHBIX 3a/1a4

HaBBIKH:

- CaMOCTOATENbHAs pab0oTa Ha MPAKTUYECKUX 3aHATHUAX, YIaCTHE B IPYMIIOBBIX
00CYXJIeHUSX, BBICOKHI YPOBEHBb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypoBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 6e3 3aTpyIHEHUI BRIOUpPAET CTAaHAAPTHYIO METOJIMKY BBIMIOJIHEHUS 3a/1aHUi;
- 000CHOBBIBAET XOJ1 PELICHHUs 3a7a4 0e3 3aTpyIHEeHUH




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOW paboueit mporpaMmoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U JaBaTh UM OLCHKY,

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JIOIYCTUMBIN YPOBEHb KYJIBTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckue BOIPOCH! U MPAKTUUECKUE 3aJaHUs JIsl IPOBEACHUS IPOMEXYTOUHOM aTTecTalluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTenbHOM MpOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
1. Ilpotokon Banuaauuu. OCHOBHBIE ITpaBUia GOPMUPOBAHUS TPOTOKOJIA BATUALHMH.
. ITapamerpuueckoe 3aganue nosepxnoctu. Chepudeckas 000I04Ka.
. ITapamerpuueckoe 3ajanue nosepxHoctu. Luamuapuyeckas o0omoukKa.
. I[Tapamerpuueckoe 3aganue nopepxHoctu. [lonoras 1BOsSKO-BBIMYKJIask 000I0YKa.
. IlpeacraBienne reoMeTpun B KOMIIbIOTEPHOI! rpaduke. ['eomeTpuueckas ceTka.
. @opMHpOBaHUE FEOMETPUUECKOI CETKH MO MapaMeTpuyeckoi opMe 3amucu MOBEPXHOCTH.
. Ctpyktypa dpopmara IFC.
. @aiin manuposanus IFC.
. @aiin nmonk3oBaTenbCKUX HabopoB cBoiicTB IFC.

O 03O\ DN B~ Wi

7.4.2. IlpakTuyeckue 3afaHus s MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMy 00yJaroIuXcs

1. Peanu3yiite Dynamo-ckpunr, moACYUTHIBAIOIINI KOJMYECTBO BCEX NEpEeceueHHi CTeH n
nepekphITHil. Peanu3syiite B ckpunTe ONIMOHAIBHYIO BO3MOXKHOCTD SKCIIOPTA KOJTH3HH (C yKazaHHEeM
UICHTH(UKATOPOB MEpECceKaIONXCs 00beKTOB) B (hopmare dOCX.

2. Peanmsyiite Dynamo-ckpunt, GpopmMupyromuii mpoTokos Baaunanuu B popmare doCX Ha Tr000M
MHOCTPAHHOM SI3bIKE JUIS CIICAYIOIINX KPUTEPHUEB: KOJMUYECTBO MEPECCUEHUI CTEH U NEPEKPBITHIA;
KOJINYECTBO CEMEMCTB C HANMEHOBAHUSAMH, COJCPKALIMMHU JTaTUHUILY.

3. Peanu3yiite Dynamo-ckpunrt, npuHuMatonuii Ha BxoJ ¢aiin CSV, kaxxaas cTpoka KOTOPOro




umeet caemyrouuid Bua: "L, X, Y". s kaxmoit ctpoku CSV (aiina HeoOX0aMMO pa3MECTUTh DJIEMEHT-
Kpecyio Ha ypoBHe L 1o koopaunaram X, Y.
4. Ucnone3ys oubimoreky Mesh Toolkit moctpoiite oktasap.
5. Ucnone3yst 6ubanorexy Python NUmPy crenepupyiite rceBaocydaiiHblii MACCUB IBYXMEPHBIX
KoopauHat. Ha ocHOBe MOy4eHHOr0 MacCHBa pa3MeCTUTE 0 3a/laHHbIM KoopauHaTam RPC-ainemMeHTs!.
6. Peanmuzyiite Dynamo-ckpurnr, co3aatomuid HOBbI 3 D-Br, Ha KOTOPOM OTOOPAKAOTCS TOJIBKO
00BEKTHI C KOJUTU3USIMH.
7. Peanuzyiite Dynamo-ckpunT, KOTOPbI Ha OCHOBE COJIEP>KUMOT0 TaOIHIIBI B JOKYMEHTe opmara
docx dopmupyer daitn ManupoBaHusI.
8. Peanuzyiite Dynamo-ckpunT, KOTOPHI Ha OCHOBE COAEPKUMOTO TaOJIUIIBI B TOKyMeHTe hopmara
docx dopmupyert daiin moap30BaTENHCKUX HAOOPOB CBOWCTB.

7.4.3. IlpumepHBbIEe TEMBI KYPCOBOH paObOTHI (ITpoeKTa) (MPU HATUYHH )
Kypcosbie paboTsl y4eOHBIM IUIAHOM HE MPEyCMOTPEHBI.

7.5. MeTtonuueckre MaTepralibl, OIIPEACIIOIINE IPOLEAYPH] OLICHUBAHUS 3HAHUM, YMEHUMN, HABBIKOB U
(uH) ombITa IPOQPECCUOHATBHOMN NESTETbHOCTH, XapaKTePU3YIOIIe dTarbl (JOPMHUPOBAHUS KOMITETECHITHNA
[Iponetypa npoBeaeHUS TPOMEKYTOUHON aTTECTAIIMH U TEKYILETO KOHTPOJIS yCIIEBAEMOCTH
periIaMeHTHPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSA0K OPTaHU3aIIH U
IPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTANU 00yJarOIIUXCS.
[Iponetypa oneHnBanust GOPMHUPOBAHUS KOMIIETEHIIMN TPU TIPOBEICHUH TEKYIIETO KOHTPOJIIS
npuBeseHa B 1. 7.2.
TurnoBsie KOHTPOJIBHBIE 3aJAHNUS WA MHBIE MaTEPUANIbl TEKYILETO KOHTPOJIS IPUBECHHI B I1. 7.3.
[TpomesxyTouHas aTTecTanus N0 AUCHUILINHE TPOBOIUTCS B (hopMe 3aueTa.
3aueT mpoBoAUTCS B hopMe COOECEeTOBaHUS.

7.6. Kputepuu onieHuBaHus cOOPMUPOBAHHOCTH KOMITETEHIIMIA TIPY TPOBEICHUH IPOMEKYTOUHOU

aTTecTaluu
YpOBEHb OCBOEHMSI U OLIEHKA
Ouenia Onenka
«HEYAOBJIETBOPUTEID Onenka «xopomo» | OueHka «OTIMYHO»
«YZAOBIIETBOPUTEIBHO»
HOY»
«HE 3a4TEHO» «3aYTEHO»
YpoBeHb OCBOCHUS YpoBeHb OCBOCHUS | YPOBEHb OCBOECHHUS | YPOBEHb OCBOCHUS
KOMIIETEHIIUH KOMIIETEHIIUH KOMITETEHIINH KOMIIETEHIIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTBIN. «BBICOKHI.
Komnerenuuu He Komnerenuun Komnerenuun Komnerennuu
c(OpPMHPOBAHBI. c(OpPMHUPOBAHBI. c(OpMHPOBAHBI. c(OpMHUPOBAHBI.
3HaHUS OTCYTCTBYIOT, CdopmupoBanbl 3HaHUs OOIIUPHBIE, 3HaHUs
YMEHUS M HaBbIKK He | 0a30BbIE CTPYKTYpBl |CHUCTEMHBIE. YMEHUS | apryMeHTUPOBAHHBIE,
Kpurepnn c(OpMHPOBAHBI 3HAaHUU. Y MEHHUS HOCAT § BCECTOPOHHUE.
OlCHHBAHNS (bparMeHTapHbl U PENPOAYKTUBHBIN YMenus
HOCSIT Xapakrep, YCIIELITHO
PENPOAYKTUBHBIN IIPUMEHSIFOTCS K IPUMEHSIOTCS K
XapakTep. PELIEHUIO TUIIOBBIX PELIEHUIO KaK
JlemoHcTpUpyeTcs 3a/laHu. TUIOBBIX, TaK U
HU3KHUI YpOBEHb JlemoHcTpUpyeTcs HECTaHIapTHBIX
CaMOCTOSITEIBHOCTH JIOCTaTOYHBIN TBOPYECKUX 3aJaHUN.
MIPaKTUYECKOT O YPOBEHB JlemoHCcTpUpyeTcs
HaBBIKA. CaMOCTOSITENIBHOCTH |  BBICOKHI YPOBEHb
YCTONYHUBOIO CaMOCTOSITENIBHOCTH,
MIPaKTUYECKOIO | BBICOKAs alallTUBHOCTD
HaBBIKA. MIPaKTUYECKOIO HaBBIKA




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJIHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBIIOJTHEHUS 3aJaHUH.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3aUTCHO» BBICTABIISICTCS, €CIIU CpelHee apu(hMETHISCKOe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOIOJIHUTEIBHOMN JINTEPATYPbI, HEOOXOAUMOM JIJIs1 OCBOCHUS AUCIIUITIINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Bbopsynos C. B., Kypranun C. JI., Anrebpa u reoMeTpus C mpuMepaMu Ha

https://e.lanbook.com

Python, Caukr-IletepOypr: Jlans, 2021 /book/169808

Tananos B. B., Texnonorus BIM: cyts 1 ocoGeHHOCTH BHEpEHUS h.t Tps:/fe.lanbook.com
2 o /img/cover/book/932

nH(popmManoHHoro MojaenupoBanus 3nanuii, Mocksa: JIMK Ilpecc, 2015 74.jpg

Hpo6otyn H. B., Pyakos E. O., baes H. A., Anroputmusanus u

3 |MporpamMmupoBanue. S3bik Python, Cankr-IlerepOypr: CaHkT-

[TeTepOyprckuit rocyIapCTBEHHBIN YHUBEPCUTET TMPOMBIIUICHHBIX
TEXHOJIOTHH 1 gu3aina, 2020

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

Entoruna E. /1., bakmryrosa JI. B., OcHOBBI HH(pOPMAITHOHHOTO

4 | mopmenupoBanus B nporpamme Autodesk Revit, Camapa: Camapckuii

rocy1lapCcTBEHHbIN TexHU4Yeckuil yausepcurer, ObC ACB, 2020

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




JlomoJHHUTEIbHAS JIUTEpaTypa

1 VYac Makkuniu, Ciuakud A. A., Python u ananus nannbeix, CapaTtoBs: http://www.iprbooksh
[Ipodobpazosanue, 2017 op.ru/64058.html

9 Yepusbimes C. A., OcHoBsl porpamMmmupoBanust Ha Python, Mocksa: FOpaiir, | https://urait.ru/bcode/
2022 496893

Cys3u P. A., SI3b1k mporpammupoBanus Python, Mocksa: MaTepHeT-
3 | Yuuepcurer Mndopmanmonnsix Texnonoruit (MHTYUT), Aii ITu Ap
Menua, 2020

http://www.iprbooksh
op.ru/97589.html

OOyuaromuecs U3 ynciia uHBAIHI0B U Ul ¢ OB3 o0ecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIbLHBIMU pecypcaMu B (hopmax, aanTHPOBAHHBIX K OTPAaHIUYCHUSM UX
3/10pOBBS.

8.2. IlepeueHb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOHN ceTh « HTepHEeT», HEOOXOAUMBIX IS
OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

HaunmenoBanue pecypca cetu «IHTEpHET» DIIEKTPOHHBIN aJipec pecypca
Autodesk Revit 2022 — Cripaska 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. IlepeueHpb coBpeMEHHBIX MPOPECCUOHAIBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
HaumenoBanue DJIEeKTPOHHBIN ajpec pecypca
Cucrema qucranimonHoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/
DJIeKTPOHHO-0MOIMOTe Hasl cucTeMa u3aaresbeTa "Jlanp" https://e.lanbook.com/
DIIeKTPOHHO-6MOIHOTEeuHAs cucTeMa u3aTenberna "FOPAUT" https://www.biblio-online.ru/
DJIeKTpOHHO-0MOIMOTEUHAs cucTeMa u3aareiabcersa "IPRsmart” http://www.iprbookshop.ru/
Hayunas ssektpoHHas
Hayunas snexkrponnas 6ubnuoreka eELIBRARY.RU 6ubmorexa el IBRARY RU

8.4. Ilepeuenb MH(POPMAIIIOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYILECTBIEHUH 00pa30BaTEIbHOTO
npoliecca 1o JUCIUIIMHE, BKII0Yas MepeueHb JUIEH3MOHHOTO M CBOOOIHO paclpoCTpaHseMOro
IPOTPaMMHOTr0 00ecrieueHHs

Crnioco6 pacnpocTpaHeHus

HaunmeHnoBanue (JTMIIEH3MOHHOE MIJIH CBOOOTHO
pacrpocTpaHsieMoe)
DYNAMO SANDBOX CB00OOHO pacpocTpaHsieMoe
. . Horosop Ne /132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r
LibreOffice CB0OOJIHO pacrpoCTpaHsIeMOe

8.5. MaTCpI/IaHBHO-TCXHI/I‘{CCKOC obecrieueHue JAUCIHUITIIINHBI
CBCI[CHI/I}I 00 OCHaIlICHHOCTHU y‘-IC6HBIX ay'IlI/ITOPI/Iﬁ 1 IOMEIICHUN A1 CaMOCTOSTEIbHOM pa6OTBI

HaumenoBanue yueOHBIX ayJUTOPHI U OcHalleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
MOMEILEHUH 1711 CAMOCTOSITETbHON paboThI cpelcTBaMu OOyueHus

[Tomenenue 17151 CaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a1 6ubnuoreku, ayn. 217): [IK-23 mr., B
T.9. 1 mt.- [IK mms mur ¢ OB3 (cuctemHblii 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TIOJKITFOYEHUEM K
cetn «MIHTEpHET» U 0OEcCTIeueHueM JJOCTYTIa B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

47. TlomerieHust U1 CaMOCTOSTEIbHOM paboThI




47. KoMIbIOTEpHBIN KJIacc

Paboune mecra c [1IK (cTon kKOMIbIOTEpHBIH,
CHCTEMHBIH 0JI0K, MOHUTOD, KJIaBHATypa, MBIIIb), CTOJ
pabounii, MOAKIIOYEHNE K KOMITBIOTEPHOM CETH
CII6I'ACY, Beixon B Internet.

Jns maBanuaoB u aun ¢ OB3 obecnieunBaroTest CrienanbHbIe YCIOBUS IS TIOTYYCHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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