AHHOTAIIUS K PABOUYEN ITPOI'PAMME JIUCLIUTIJIMHBI
«H(popMannOHHBIE TEXHOJIOTHH B CTPOUTEIbCTBE»

110 OCHOBHOM MTpo()eCCHOHAIBHON 00pa30BaTeIbHON ITPOrpaMmMe 10 HaMPaBIECHUIO MOTOTOBKH
08.03.01 «CrpoutenbcTBO» (ypOoBeHb OakaaBpuara)

Hanpasaennocts (mpouinb): [IpoMbIieHHOE U TpaXk1aHCKOE CTPOUTEIBCTBO

OO0mmii 00bem IMcUMIIMHBI — 6 3.€. (216 yacoB)

B pe3yabTrate O0CBOCHHMS JUCHHMINVIMHBI Y OO0y4YalOIIUXCHA AO/LKHbI OBITH C(OPMHPOBAHBI

KOMIIETEHI[UM C COOTBETCTBYIOIIUMHU HHIMKATOPAMH MX J0CTHKEHHS:

- IIK-3.1: TlpumeHsieT METOAMKH, UHCTPYMEHTBI, CPEJCTBA BBINOJIHEHHUS HATYpPHBIX OOCIEIOBaHUM,
MOHUTOpPHHIa OOBEKTa MPOEKTUPOBAHMS JI NMPOU3BOJACTBA PAOOT MO HHKEHEPHO-TEXHUYECKOMY
MIPOCKTUPOBAHUIO OOBEKTOB;

- [IK-3.2: ®opmynupyeT KpUTEpUU aHaNIM3a Pe3ysIbTaTOB HATYPHBIX 0OCIEI0BaHUA U MOHMTOPUHTA B
COOTBETCTBUHM C BbIOpaHHON METOAMKOM U IPOM3BOJACTBA pabOT MO HMHKEHEPHO-TEXHUYECKOMY
MIPOEKTUPOBAHNIO OOBEKTOB;

- [IK-3.3: IIpexacraBiseT U 3alUInaeT pe3yabTaTbl 00CIeI0OBaHUNH U MOHUTOPUHTA JUIsi IPOM3BOJICTBA
paboT 1Mo MHKEHEPHO-TEXHUUECKOMY IPOEKTUPOBAHUIO OOBEKTOB IPaZOCTPOUTENBHOMN 1eATEIbHOCTH
B YCTaHOBJICHHOH (opme;

Conep:xanue TMCUMILUITHHBI:

HucuuiuinHa «VHpOpMallMOHHbIE TEXHOJIOTUHM B CTPOUTENBCTBE» BKIIOYaeT B cedsl clexyromue

paszuensr:

®opma o0yueHHs 0YHO - 3a04Has1. Cemectp 4.

O0bem qucuunIMHbI B ceMectpe — 3 3.e. (108 yacos)

®opmMa NpOMe:KYTOYHOM aTTecTAMHA — 3a4eT

1. IlppMeHeHHe MeTOAMK MOHUTOPMHIA 00bEKTAa NMPOEKTHPOBAHMS /IS BhISIBJIEHUS] 0000111eHHBIX

XapPaKTePUCTHK: HCHOJIb30BaHME OJIOKOB ¢ arpudyramMu  rpauyeckoil cucTremMbl AJs

npeacTaBjeHNsl 00beKTOB I'PAJOCTPOUTEIbLHOM /1esiTeJIbHOCTH B YCTAHOBJIEHHOH (popMe. ATpuOyTHI

6sokoB. Co3fgaHue aTpuOyTOB. XapakTepUCTHKU aTpuOyToB. Britouenue arpuOyToB B Giioku. BeraBka
6mokoB ¢ arpudyramu. PegaktupoBanue atpuOyToB. M3Bnedenne nHpopmanum u3 aTpuOyTOB B YEPTEK.

W3pneuenne arpulOyTtoB BO BHemHue aitnel. Mcnonb3oBanue On0KoB ¢ arpulOyTamMu Mpu

MIPOEKTUPOBAHMSI JIeTalle U KOHCTPYKLMH B COOTBETCTBUM C TEXHHUYECKUM 33aJaHUEM, IPOBEICHHE

pacyeTHOro OOOCHOBAaHUS M KOHCTPYMPOBAHUE CTPOUTENIBHBIX KOHCTPYKLMM 31aHUMl M COOpYKEeHUH

MIPOMBIIIJIEHHOTO U TPaK/1aHCKOI'0 Ha3HAYEHMSL..

2. KoHcTpyHpOBaHHe CTPOUTEIbHBIX KOHCTPYKUMH 3JAHWUH M COOPYKEHUH NPOMBIILJIEHHOIO U

rPakJIAHCKOT0 Ha3HAYeHHMs € MCIOJIb30BAaHHEM JUHAMU4YeCKUX 0/10KoB. IloHATHE nHHaAMUYECKUX

osokoB (/1b). Ilamurpa Bapmarnuii JIb. Ilapamerprer JIb, omeparuu Hag mapamerpamu JIb. PemakTtop
osokoB. Co3manue cocrosuuit Buaumoctu B JIb. BceraBka [Ib B ueprex. PabGora ¢ nunamuueckum
osokoM. [IpeumymiectBa ucnonb3oanus Jb..

3. [IpeacrasiieHue pe3yJibTAaTOB NMPOCKTHPOBAHUA 00bEKTOB IPAIOCTPOUTEIbHOMN AeATEJbLHOCTH B

YCTAaHOBJIEHHOH ¢opMe ¢ HCHOJb30BaHHEeM Tadaun B rpaduyeckoil cucreme. CTuinu TaOmMIL.

Co3manune mpocthix Tabmun. Co3manue TaOMUI] W3BJICYEHUEM aTpuOyTOB OJIOKOB. BeTaBka B TaOIHIIBI

nHpopManuu U3 o0BEKTOB YepTeka, BCTaBKa B TAOIUIIBI MOJeH, n300paxkeHUi O6s10koB. Beruncienus B

Tabnumax rpaduyeckoi cucreMbl. ABTOMAaTH3alUsl CO3IAaHUH CcrielM(pUKAUil CTPOUTEIIBHBIX YEPTEKEH.

Cas3biBaHMe TaOuUL rpadMuecKol CUCTEMBbI C AJIEKTPOHHBIMH TaOnuuamu. Pa3paboTka MpOeKTHOH u

paboueil TeXHUYECKOH HOKyMEHTAIlM OOBEKTOB I'PaJOCTPOUTENILHON NEATENFHOCTH B YCTaHOBJICHHOU

(dopMe ¢ UCTIONIb30BaHUEM CPEICTB rpa)uuecKoil CUCTEMBI.

4. Ilpumenenue BIM-cuctembl aJsi NPOM3BOACTBA padoT MO HHKEHEPHO-TEXHUYECKOMY

NPOEeKTHPOBaHUI0 00beKTOB. lcmnons3oBanne BIM-cuctembl B mpoekTupoBaHuu. Pabounme OkHa,

naHenu MHCTpyMeHToB. 3D rpaduxa.

Ncnonb3oBanne BIM-cuctembl Npu MOPOCKTUPOBAHMS JI€TAIEM W KOHCTPYKIIMH B COOTBETCTBHM C

TEXHUYECKUM 33JaHUEM, TPOBEIECHHE PACUYETHOTO OOOCHOBAHMS M KOHCTPYHUPOBAHHME CTPOUTEIBHBIX

KOHCTPYKIIHUH 3JaHUN U COOPYKEHUH MPOMBIIUIEHHOTO U IPAKIAHCKOTO Ha3HAYEHUS. .

5. KoHcTpyHpoBaHue CTPOUTEILHBIX KOHCTPYKIMI 31aHUI U COOPY KeHHIl NPOMBILIIIIEHHOT0 U



rPakJAHCKOT0 HA3HAYEHUs] C HCIOJb30BAHMEM KOHCTPYKTHBHBIX 3j1eMeHTOB BIM-cucremsl.
ba3oBble KOHCTPYKTHUBHBIE 3JIEMEHTBI: CTPYKTYpHas CETKa, CTEHbI, NEPEKpPbITHs, OajaKu, KOJIOHHBI.
OcCHOBHBIE TPUHIUIBI PAOOTHl C KOHCTPYKTHBHBIMH 3JEMEHTaMM, IapaMeTpbl KOHCTPYKTHUBHBIX
aneMeHToB. Hauano npoextupoBaHus..

6. KoncTpyupoBaHue CTPOMTEJbHBIX KOHCTPYKIHUH 3JaHMH M COOPY:KeHHIl NPOMBILIJICHHOTO H
rPAaKIAHCKOT0 HA3HAYEHHUS] € MCIOJb30BaHHEM OHOJMOTEYHBIX 3jeMeHTOB BIM-cucrembl.
[IpencraBnenne pe3ynbTaToOB OOCIENOBAHUI € HCIOJNB30BaHUEM OHONMMOTEYHBIX 3yeMeHTOB BIM-
cucteMbl. Pabora ¢ Oumbmuorekamu. OCHOBHBIE OMOTMOTEUHBIE SJIEMEHTHI: OKHA, JIBEPH, JICCTHHIIBI.
JlonoaHUTENbHbIE OMOIMOTEYHBIE 3JIEMEHTHI U UX MOAKIIIOYCHHUE. .

7. KoHCTpyMpOBaHHE CTPOUTEIbHBIX KOHCTPYKUMH 3JAHHUH M COOPYKEHUH NPOMBIIIJIEHHOIO U
IrPakJIAHCKOT0 HA3HAYEHHS C HCIOJIb30BAHMEM JIONOJHUTEIbHBIX HHCTPYMeHTOB. IIpenacrasienue
pe3yJbTaToB 00C/Ie0BAHMII M MOHUTOPMHIA [Jsi NPOU3BOACTBA PadoT MO HHKEHEPHO-
TEeXHHYECKOMY NPOCKTHPOBAHHIO 00bEKTOB IPaJlOCTPOUTEIbHON AeATeJbHOCTH B YCTAHOBJICHHOM
¢popme. lokymentupoBanue B BIM-cucreme. [loctpoeHre KpoBiIM M HECYIIMX KOHCTPYKUMN KPBIIIH.
Hcnonb3oBanue 3D cerku s mpoexTupoBanus jdaHamagToB. IToctpoenue paspezoB u (acanos.
Odopmnenue anpb0Ma yepTeKen: BeIOMOCTEH U crienuUKalnii, IpOCTaHOBKA pa3MEpOB..

dopma o0yueHusi 04HO - 3a04Hasi. Cemectp 5.

O0bem qucuunIMHbI B ceMecTpe — 3 3.¢. (108 yacos)

dopMa NPOMeKYTOUHOM aTTeCTANH — DK3aMEH

1. Ilomck HoOpMAaTHBHOW HH(OPMANUH B CIHPABOYHO-TIPABOBBLIX CHCTEMaX /IS PAacYeTHOIO
000CHOBAHMS CTPOMTEJBHBIX KOHCTPYKUMH 3JaHMH M COOPYKEHMH NPOMBINIJICEHHOIO H
rpakIaHCKOro Ha3zHaveHusl.. [lonsatue crnpaBouHo-npaBoBoi cucteMbl (CIIC). Buast CIIC. Ilopsnok
pabotel B CIIC. Bugs! noucka B CIIC. Co3nanue 3anpocoB. PaboTa co cmuckoM JOKyMEHTOB. 3amnpoc Ha
MOMCK JOKyMeHTa B cnucke. PuibTpanus aokymeHToB. [louck koHTeHTa B JokyMmeHte. llomck
HOPMAaTUBHBIX JOKYMEHTOB CTpOUTENbHON obOnactu. Co3naHue mankud TOKyMeHTOB. KommpoBanwue
nH(popMaluy U3 JOKYMEHTA..

2. AHaiu3 pe3yJbTAaTOB HATYPHBIX 00CJIeI0BAaHMU ISl NMPOM3BOACTBA PadOT MO HHKEHEPHO-
TeXHHYECKOMY NPOEKTHPOBAHUIO 00BEKTOB € HCIOJb30BAHMEM pellleHHs HeJIMHEeHbIX YPaBHeHU M
B MathCAD/SMathStudio, MS Excel. Metonsl u cpeacrBa (PU3MYECKOr0 W MaTEMaTHYECKOTO
(KOMIBIOTEPHOT0) MOAEIUPOBAHUS.

Cpenctea MathCAD/SMathStudio u MS Excel nmns monenupoBaHuss M 0OpaOOTKH pe3yJIbTaTOB
HATYPHBIX 00CIICIOBAaHUIA.

Marematnueckoe wMoxaenupoBanue B cucteme MathCAD/SMathStudio. MeTonmonorust pemieHus
HEJIMHEHHBIX YPAaBHECHMI: OTJEJIEHUE M YTOYHEHME KOpHA. PelleHne HEIMHEWHBIX YpaBHEHUH B
MathCAD/SMathStudio. ®ynkuusa root. Haxoxxaenue xopHei anreOpandeckux ypaBHEHHH (PyHKIMS
polyroots). Pemenne Henuuelnbix ypaBHenuii B MS Excel. MogenupoBaHue MOBEACHHS CTAIBLHOTO
KaHaTa MoJ BO3JeHCTBHEM COOCTBEHHOTO Beca M COCPEIOTOYEHHOW Harpysku. Pacuer mporuba TOHKOM
IUIACTUHBI. BhluMclieHne KpUTUUECKON CUIIBl  J1JISl CTAJIbHOM KOJIOHHBI IBYTaBPOBOI'O CEUYEHHS.
HcnonszoBanne MS Excel mnpu mnpoektupoBaHus naeTaneld W KOHCTPYKIIMA B COOTBETCTBUU C
TEXHUYECKUM 3aJaHHeM, IPOBEIEHHE pPacueTHOro OOOCHOBaHHMS M KOHCTPYMPOBAHUE CTPOUTEIIBHBIX
KOHCTPYKILUN 3TaHUI U COOPY>KEHUH MPOMBIIUIEHHOTO U IPAKIAHCKOTO Ha3HAUCHHUSI. .

3. IIpoBegeHne pacuyeTHOro 00OCHOBAHHWSI CTPOUTENbHBIX KOHCTPYKUMH 3JaHHUI M COOPY:KeHHUMH
NPOMBIIIIEHHOT0 U TPAa’KIAHCKOT0 HA3ZHAYEHHUSI € UCIOJIHL30BAHMEM pellleHHsl CHCTeM YPaBHEHHMH
cpeacrBamu MathCAD/SMathStudio u MS Excel.. Obecnieuenne MHOrOBapUaHTHOCTH PAacuyeTOB B
YHHUBEpPCAJbHBIX MPOTPAMMHO-BBIUMCIUTEIbHBIX KOMIUIEKCaX. PellleHne CcuCTeM ypaBHEHHMH B
MathCAD/SMathStudio, MS Excel.

MeToapl  MaTeMaTUYECKOTO  MOJEIUPOBAHUS  CTEPXKHEBBIX  KOHCTPYKUIUH €  HCIOJIBb30BAHHEM
YHHUBEPCAIBHBIX MPOrPaMMHO-BBIYHCIUTEIBHBIX KOMIUIEKCOB. PacueT cTraTHuecKu onpenennMon pepmsl.
dopMHUpOBaHHWE MaTeMaTHYECKOW Mojaenu. Beruuciaenue ycunmii B crepxkHAX (epmbl. KoHTposb
MPaBUIILHOCTH pacyeToB. Pacyer (hepMbl ¢ HECKOIBKMMH BapHaHTaMH y3JIOBBIX Harpy30K.
Hcnonp30BaHne MNpPOrpaMMHO-BBIYMCIUTENBHBIX KOMIUIEKCOB TIpPU TIOCTAHOBKE U  MPOBEIACHHUU
sKcnepuMeHTOB. OOpaboTKa pe3ysIbTaTOB C UCIIOIB30BaHUEM HETMHEHHBIX MOIETICH. .

4. TlpoBeneHue pacyeTHOr0 OOOCHOBAHUS CTPOUTENbHBIX KOHCTPYKUHMH 3JaHUH U COOPY:KEHHMH
NPOMBIIICEHHOT0 ¥ TPAKIAHCKOI0 HA3HAYEHMS C MCIO/Ib30BAHNEM YHCJICHHOT0 peLeHus!



OObIKHOBeHHBIX IH(pdepeHnuanbubix ypaBHenuit (OAY) B MathCAD.. Maremaruyeckoe
(KOMIIBIOTEpHOE) MOJETUpPOBaHUE Ha OCHOBe au(depeHIMaNbHBIX ypaBHEHUH, B TOM YHCIE C
HCII0JIb30BAHUEM YHUBEPCAIBHBIX U CIIELIMAIN3UPOBAHHBIX POrPAMMHO-BBIUYNCIUTEIbHBIX KOMIIJIEKCOB.
[Tpumepst OJ1Y U3 CTpOUTETLHON MEXAHUKH.

3agaua Komm wu kpaeBas 3amava. YwucieHHoe HHTerpupoBaHue TudepeHINaIbHbIX YpPaBHEHUH
CpeICTBaMHU CTaHJIAPTHBIX MaKeTOB aBToMarwm3anuu uccienaoBanuii CpeacrBa MathCAD st permenust
muddepeHnanbHbIX ypaBHeHUH. Onpenenenue nmporuda cTep KHs MPH MPOA0JIbHO-TIONIEPEYHOM U3THbe,
3aJlaHue YCJIOBUH. 3aKperuieHus: KOHIOB cTepxHs. [locTpoenue smiop nporuda, n3rudaroero MOMeHTa,
NomnepeyHor cuibl. Pacder CTepKHSA MNpU  pa3iMYHBIX BapuUaHTaxX JACUCTBYIOUIMX Harpysok.
Ucnonb3oBanne MathCAD npu mnpoektupoBaHusi jaeraiel M KOHCTPYKUIUH B COOTBETCTBHU C
TEXHUYECKUM 33JaHMEM, IpPOBEIEHHE pPacueTHOro OOOCHOBaHMS M KOHCTPYMPOBAHUE CTPOUTEIIBHBIX
KOHCTPYKUHHU 3JaHUM U COOPYKEHUN IPOMBIIUIEHHOTO U IPAKIaHCKOTO HA3HAYEHUSI.

Pacuer 6anok Ha ympyroM OCHOBaHMM C HCIOJb30BaHHWEM Mojenu Bunkiepa. /luddepenumanbaoe
ypaBHeHHUE nporuda Oanku Ha ynmpyroMm ocHoBaHuH. [locTpoenue mporuba Oanmku, SMIOP U3THOAIOMIETO
MOMEHTA U NOTIEPEYHOMN CHJIBL.

5. IlpoBeneHue pacyeTHoe OOOCHOBAHHME CTPOMTEJbLHBIX KOHCTPYKLIMH 3JaHHUIl M COOpPYKEHMH
NPOMBIIICHHOT0 W TPaKAAHCKOI0 HAa3HAYEHHMS C HCIOJb30BAHMEM MNPHOIMKeHUs (QyHKIUH.
O0padoTKa 3KCHEePUMEHTAJIBHBIX JAHHBIX. ANNPOKCUMAIUS ¥ HHTEPHOJISALUS NPH MHKEHEPHO-
TeXHHYECKOM HPOEKTHPOBAHMH 00beKTOB.. OO0paboTKa pe3yabTaTOB METOAAMHU M CpEeACTBaMHU
KOMITIBIOTEPHOE MOJIEJIMPOBAHUE C HCIOJB30BAHWEM YHHMBEPCAIbHBIX IPOrPaMMHO-BBIYMCIUTENBHBIX
KOMIUIEKCOB M CTaHJApTHBIX IIAKETOB aBTOMATH3allMM HUCCIENOBaHUM. MeEToapl TOCTAaHOBKM H
MIPOBEJICHUS] SKCIEPUMEHTOB M0 3aJaHHbIM MeToaukaM. OOpaboTka pe3yibTaToB 3KCHEPUMEHTOB,
npeacTaBIeHHbIX TabauuHo. [locTaHoBKa 3amaun npuOIKeHUs QyHKUuH. J[Ba mojaxoma K perieHuro
3a/1a4¥ NPUOIMKEHUs PYHKIMNA: HHTEPIIOSIIMS U allIPOKCUMALIUS.

WNurtepnonsiiust  nuHelHOM KycouHo-3amaHHOM ¢yHkuued. CpeactBa MathCAD/SMathStudio s
BBINIOJTHEHUS! JIMHEHHOW uHTepnoasuuu. Onpezenenue 3HaYeHUs] QYHKIUHU AJIs apryMEHTOB, OTIMYHBIX
oT y37noBbIX. JIuHeitHas wHTepnosnus mo Tadnuie. Vcmonb30BaHWE JTUHEHMHONW WHTEPIONALUU JUIS
onpexaeneHus Tabnuanbix 3Hauennii B CHull, CIT, TOCT.

Anmpokcumanus B MathCAD. Anmpokcumanus nuHeHHOW (yHKIMEH, MOMMHOMOM cTeneHu Kk,
HenuHeHoN ¢yHkumel. Onenka anmpokcuMmarmu. [lonbop (QyHKIMOHANBHON 3aBUCUMOCTH IS
9KCIIEPUMEHTATBHO MOJYYCHHBIX JaHHBIX (TpadUyecKuX U TAOIUYHBIX).

Bremonnenue anmpokcumanuu B MS Excel. Jlunust tpennma. YpaBHeHHWe NTUHMM TpeHOa. Bemnunna
JIOCTOBEPHOCTH anmpokcumauuu. Tunel nuHuil TpeHpaa. Ilopsaok mocTpoeHus JIMHUM —TpEeHAa.
Omnpenenenye HawIydIled JUHUN TPEH]A. .

Pazpatoran:
JIOLICHT
kadenpsr CK M.H. Kopuuiikas

[Iposepuin:
Hexan CTO N.B. Xapnamon



