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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenbto OCBOECHMSI AUCLUMILIUHBI SBISETCS (POPMUPOBAHHUE Y OOYUaAIOLIUXCS
KOMIIETEHLIMM, HEOOXOAUMBIX JUIsl BbIOOpa METOJ0B OOOCHOBAaHHOIO PEIICHHS
aKTyaJIbHBIX MPOOJIEM MAaTEMAaTUYECKOTO MOJICTTUPOBAHHSI TOBEICHUS YHUKATbHBIX
KOHCTPYKIIMH, 3JaHAN U COOPYKECHUM.

3ajaun OCBOCHMS TUCIMILIAHBL

- O3HAaKOMJIEHME C KJaccu(UKalueld, OCHOBHBIMM BHUJAMH YHHKAJIbHBIX
3JTaHUH U COOPYKEHUM, MECTOM U POJIbIO PACUETHOTO 0OOCHOBAHUS B 00€CTIEUEHUU
MEXaHUYECKON 0€30I1aCHOCTH YHUKAJIBHBIX 3[JaHUI U COOPYKEHU;

- TOJy4eHUE TpPEACTaBICHUA O O0a30BbIX METOJaX, aIropuT™Max |
MPOrpaMMHBIX ~ KOMIUIEKCAX  YHUCJIEHHOTO  MOJCIHUPOBAaHUS  HArpy30K H
BO3JICUCTBHM, HANPSKEHHO-IEPOPMUPOBAHHOIO COCTOSIHUSA, IPOYHOCTH H
YCTOWYMBOCTU HECYIIMX KOHCTPYKLIHMH YHUKAQJIBHBIX 3[JaHUN U COOPYKEHUH IPU
HOPMATHBHO PETJIAMEHTUPOBAHHBIX COYETAHUSAX HArpy30K M BO3JECHCTBUM Ha
3HAYMMBIX 3TaIaX )KU3HEHHOI'O LIUKJIA.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIN) B PE3yJibTaTe 00yUeHHUS 110 AUCIUIUINHE (MOIYIIIO):

OIIK-4 - CpoocobeH wuCHONb30BaTh M pa3padaTbiBaTh MNPOEKTHYIO,
pacnopsIMTENbHYI0 JOKYMEHTAIMIO, a TaKXe Y4YacTBOBaTb B pa3pabOTKe
HOPMATHBHBIX MPABOBBIX AKTOB B 00JIACTU CTPOUTEIBHOW OTPACIU U KUJIHUIIHO-
KOMMYHaJIbHOTO XO35MCTBA;

IIK-2 - CpoocobeH BBHINOMHATH W OPraHU30BBIBATH  PabOTHI 11O
MPOCKTUPOBAHUIO TIPOMBIIUICHHBIX U TPAKIAHCKUX 3/IaHUN (BKIIIOYAsT OOBEKTHI
TPAHCTIOPTHOM HH(PPACTPYKTYPHI), CTPOUTEIBHBIX KOHCTPYKIMH U OCHOBAHHIA
O0OBEKTOB MPOMBILIUIEHHOTO © TPaXKIAHCKOTO CTPOUTEIBCTBA C  YYETOM
TpeboBaHuUil obecriedeHus: KOMPOPTHOCTU CPebl, KOHCTPYKTUBHOM, MOKAPHOH U
AKOJIOTUYECKOM 0€30MacCHOCTH, B TOM YHCIIE HA OCHOBE MHTETPallii COBPEMEHHBIX
BBICOKOTEXHOJIOTHYHBIX HHTEIICKTYAIbHBIX ITU(POBBIX perieHuid, 3 PEeKTUBHOTO
HCIIOJB30BaHUS MPOEKTHO-BBIUUCIHUTENBHBIX MPOTPAMMHBIX KOMILJIEKCOB U
CHUCTEM KOMITbIOTEPHOTO MHKUHUPUHTA.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPEANoJaraeT, YTo Mo ero pe3yjibrartam
oOyyaromuiicst Oyer:

3HaTh:



OCHOBHBIC TEHACHIIMM W HAMNpaBIICHUS B pa3pabOTKE W pPa3BUTUU
MAaTeMaTU4YECKUX MOJEJIEN, YUCIECHHBIX, YUCICHHO-AHATUTUYECKUX U PACUYETHO-
JKCIIEPUMEHTAJIBHBIX METOAO0B Y PECAIU3YIOLIETO IPOrPAMMHO-AITOPUTMUYECKOTO
oOecrieueHus JUIsl aJ€KBAaTHOTO OMNpENECICHUs] Harpy3oKk U BO3JIEHCTBHIA,
HaIpsHKEHHO-Ie(OPMUPOBAHHOTO  COCTOSIHUSI, TPOYHOCTH, yCTOWYHUBOCTH,
HAJISKHOCTHA M 0€301TaCHOCTH OTBETCTBEHHBIX OOBEKTOB HA 3HAYMMBIX dTalax UX
YKA3HEHHOTO LHUKJIA;

Ymersb:

IPOBOANUTH YWCJIECHHBIE HCCIENOBAHUS HAIPSHKEHHO-1€()OPMUPOBAHHOTO
COCTOSIHUS Y MPOYHOCTHU BJIEMEHTOB, KOHCTPYKLMN, HECYIIMX CUCTEM 3JaHUN U
COOPYKEHMH € HCHOJIb30BAaHUEM JIOCTHKEHUH MHPOBBIX OpPEHJO0B YHMCIEHHOTO
moaenupoBanus (ANSYS, ABAQUS, DIANA wu jap.) U OTEUYECTBEHHBIX
CHEeUaIN3UPOBaHHBIX MPOrpaMM pacyeTa CTpOUTENbHBIX KOHCTpyKuuid (SCAD,
Jlupa wm 7ap.); aHAIU3UPOBATH PE3YJbTAaThl KOMIIBIOTEPHOTO pacuera H
KOPPEKTUPOBATh PACUETHYID CXEMY B COOTBETCTBUHM C OTUMHU PE3YJbTAaTaMH,
CUCTEMATHU3UPOBaTh MOJYYEHHYIO HH(OpPMAIMI0 M HCIOJIb30BaTh €€ B
JaJIbHEHIIEM MPOEKTUPOBAHUM; NPUMEHATH 3(PQPEKTUBHBIE BBHIYMCIUTEIbHbIE
METO/bl U PACYETHBIE METOAUKHA HA OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTUN C LEIBIO
co37aHus ri100aJbHO KOHKYPEHTHOCIIOCOOHOW CTPOUTENBHOW MPOIYKIIMHA HOBOIO
ITOKOJICHNS,

Baanern:

HaBBIKAMHU, MMO3BOJIAIOIIAMYU PUHUMAThH YYaCTHUE B BBIITOJIHEHUHN PACUETHBIX
U PACYETHO-3KCIEPUMEHTAIBHBIX MCCIECIOBAHUN, SKCIEPTU3 W MOHUTOPHUHTA
HanOoJiee CIIOKHBIX, OTBETCTBEHHBIX M YHHUKAJIBHBIX CHCTEM, KOHCTPYKIIHH,
3IaHUH, COOPYKCHHUI M KOMILJICKCOB C BBIPAOOTKOM 3aKITFOYSHUM U PEKOMEH TaIliit
0 ONTHUMH3AIMHU, Ppa3pabOTKOM cheruaabHbIX TexHuueckux yciaoBuil (CTY),
BBIMIOJIJHCHUEM  KOMIUIEKCHOIO ¥ TOJIHOLIEHHOTO  HAay4YHO-TEXHUYECKOTO
conpoBoxenus (HTC), ycnemHbsM MPOXOXKICHUEM TOCIKCIEPTH3 PazIUYHBIX
YPOBHEM.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O0uas Tpy10€MKOCTb JUCHUTIUIUHBI (MOIYJIA).

OO0mast TPyIOEMKOCTh AMCIUIUIMHBI (MOIyJisA) coctaBisieT S5 3.e. (180
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem gucuMIUIMHBI (MOnynsi) B ¢GopMe KOHTAaKTHOM pPabOThI
oOyJarommxcsi C  TeJarorM4ecKuMu  paboTHUKaMu ©W  (WIM)  JIMIAMH,



IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
IPU [IPOBEJICHUU YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bceero | Cemectp Nel

KonrtaktHas paboTa mpu npoBeeHIH yIeOHBIX 3aHATHH (BCETO): 32 32
B ToMm umncne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATUS CEMUHAPCKOTO THIIA 16 16

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENBHOU pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOyJArOUIUXCS C
nearoruaeckKuMu paboTHUKAMHU U (WIIH ) JIUIIAMU, PUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, IPU IPOBEIACHUU
IPOMEXKYTOUHOM aTTecTaluu cocTaBiser 148 akageMuyeckux yaca (OB).

3.4. ITpu oOy4eHuny 0 MHAUBUAYATbHOMY YYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM OOy4e€HHH, 00bEeM NUCIUIUIMHBI (MOYJIs1) MOXKET OBITh peain30BaH
HOJIHOCTBHIO B (hOpME CaMOCTOATEIbHON pabOThl 00yUarOIIMUXCS, a TaKKe B opme
KOHTAaKTHOM pabOThl OOYYaIOIIUXCSl C MEAAroruuecKuMu paOOTHUKaMU U (WIIH)
JUIAMH, IPUBIIEKAEMBIMH K peaiM3alliid 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH NPOBEAEHUHU POMEXYTOYHOM aTTECTALINN.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHATHA JEKIIUOHHOT'O THUIIA.

/ Temaruka JEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Pazmen 1. OGmiue cBeaeHUs: 00 YHUKATBHBIX 3MaHUSIX U COOPYKEHUSIX

1.1. YHuKanbHBIE 31aHUS U coOpykeHus. Kpurepun, Ha OCHOBE KOTOPBIX 3[4aHUS U COOPYKEHUS
OTHOCSTCS K YHUKAIBHBIM. Otipenenenus, kiaccuukanus, TpeOoBaHNs pOCCUHCKUX 3aKOHOB M HOPM.

1.2. Mexanndeckasi 6€30MaCHOCTb YHUKAJIBHBIX 3/1aHUI U coopykeHHH. TpeboBaHus K 0OecrieueHnIo Ha
JTarax MpOeKTHPOBAHNUS, CTPOUTENBCTBA U SKCIUTyaTallui. MecTo u poib pacuerHoro obocuoBanust HIC,

MMPOYHOCTHU U YCTOﬁqHBOCTH HEeCymux KOHCprKHHﬁ.
2 |Pazgen 2. OcoOeHHOCTH OMpeeeHNs Harpy30K M BO3JCHCTBUI Ha KOHCTPYKLIUU

YHUKAJIBHBIX 3JaHUN U COOPYKEHUU
2.1. Harpy3ku u Bo31eiicTBHS, OCHOBHBIE M 0COOBIe coueTanns. HopmaTuBHbIE TpeOoBaHUS 1

BO3MOXHOCTH.
2.2. duznueckoe (IKCIIEPUMEHTAIBHOE) U MaTEMaTHYEeCKOe (YHCIEHHOE) MOICIIMPOBAHUE HATPY30K U
BO3JIeicTBUH. JloCTHKEHHS U ITPOOIEMBI.

3 |Paszmen 3. OcobeHHOCTH PacYETHOTO OOOCHOBAHUS YHUKAIBHBIX 3IaHUHA U COOPYKCHHI
3.1. PacuerHoe 000CHOBaHME HANIPSHKEHHO-IE(HOPMHUPOBAHHOTO COCTOSIHUS, TMHAMHUKH, TIPOYHOCTH U

YCTOYUBOCTH 3/1aHUI U COOPYKEHHUH P HOPMATHBHO PETIAMEHTHPOBAHHBIX COUETAHUAX HATPY30K U
BO3ACUCTBHUH Ha 3HAYMMBIX dTaNaxX KXU3HEHHOTO IUKiIa. OCHOBHBIE METOBI, aITOPUTMEI M IPOTPAMMEL.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

3.2. Mopeny NoBeJCHHUS MaTePHAIIOB/CPE] U CTPOUTEIILHBIX KOHCTPYKIUH. 3HAUUMBIE BUBI
HeJTMHEeHHOCTeH ((HU3nUecKas, FeOMeTpUYEeCKasi, CTPYKTYpHAsl U TeHeTHIeCKast), CIy4an U 0COOCHHOCTH MX
yuéTa.

3.3. HopmaruBHbie KpuTepuu 1ehOPMATUBHOCTH, IPOYHOCTH M YCTOWYHUBOCTH IICMEHTOB KOHCTPYKITHH.
3.4. Hay4HO-TEeXHHUYECKOE COMPOBOKICHNE YHHKAIBHBIX 00BEKTOB CTpouTebcTBa. CocTaB pador,
0COOEHHOCTH U MPOOIIEMBI.

Paznen 4. CuctemMbl MOHUTOPUHTA O€30MACHOCTH YHUKAIBHBIX 3JJaHUNA U COOPYKEHUN
4.1. OcoOeHHOCTH CHCTEM MOHUTOPHHTA 0€30IIaCHOCTH HECYIINX U (pacagHBIX KOHCTPYKITHA.

4.2. MareMaTH4eCKHe MOJCIH B OCHOBE PacUeTHO-3KCIEPUMEHTAIBHON CHCTEMBl MOHUTOPHHTA HECYIIIUX
KOHCTPYKLHH, B3aUMOCBS3b C HHCTPYMEHTAIEHBIMU H3MEPECHUAMH

Paznen 5. DxcnepTrssl IpUYHH OOPYIICHUST YHUKATBHBIX 3MaHUH H COOPYKEHUN

5.1. Posib MaTeMaTH4ecKOTO M (PU3MYECKOTO MOACIMPOBAHMUS B SKCIIEPTU3E PUUNH OOPYILIEHNUS, BEIBOJIBI
Y U3BJICUEHHBIE YPOKHU

5.2. YncneHHOE MO/ICNUPOBAHUE NIPU SKCIIEPTU3E 0OPYILECHHUs OOJIBIICTIPOJICTHBIX 3JaHUI — OIBIT
HOCTICIHUX JIET.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

n/o

Temaruka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

Paznen 1. OnbIT pacueTHbIX Hccaen0BaHUM Harpy3ok u Bo3aeiicrsuii, HIAC, npounocTu
Y YCTOMYMBOCTH YHUKAJIbHBIX 3JaHUI U COOPYKEHHUM Pa3IMUHbIX KOHCTPYKTUBHBIX

bopm

1.1. CoBpeMeHHBIE TPOTPaMMHBIE KOMITJIEKCHI BEIYMCIUTENbHON MexaHuku. Kinaccuduxarus, cratyc,
croco0bl Bepu(hUKAIUU U BaTUIAINH.

1.2. 3anuTa yHUKaNbHBIX 31aHUH U COOPYXEHHH OT MPOrpeccHpyoniero oopymenns. KoHCTpyKTHBHbIE
peleHns U pacu€THOE 0OOCHOBAHIE.

Paznen 2. AxryanbpHbie TpoOIEMbl MATEMATHIECKOTO MOACIIUPOBAHUS TTOBEICHUS

YHUKAJIBHBIX KOHCTPYKIIHM, 34aHUI U COOPYKEHUN

2.1. Yuer KOHCTPYKTHUBHBIX U TCXHOJIOTHICCKUX 0COOEHHOCTEMH COOpy)KeHI/Iﬁ (HOCJ’IeZ[OBaTeJ'IBHOCTL,
TMO2TAalTHOCTh BO3BEACHU S, YYyBCTBUTCIIbHOCTD 3}IaHI/Iﬁ n COOpyH(EHHﬁ, OIICHKA Ka4yeCTBa KOHCTPYKTHBHOTO
pemIeHNs ¢ TTO3UINH TYBCTBUTEIHHOCTH HANIPSHKEHHO-Ae()OpPMHUPOBAHHOTO COCTOSIHHUS COOPYKEHHS K
OTKJIOHEHHSIM OT IIPOEKTA);

2.2. YncneHHOE MOAETHPOBAHNE BETPOBBIX IIOTOKOB M HATPY30K (CPEAHsS U MyJIbCAIIHOHHAS
COCTaBIISIONIAST, HATPY3KH HA (acagHble KOHCTPYKIINH, MTEIIeX0aHas KOM(POPTHOCTh, BUXPEBHIE
PC30HAHCHBIC KOJ'[C6aHI/I$I), OKCIICPUMEHTAJIbHBIC ITPOBEPKU PACYETOB HAa BETPOBLIC BO3I[61710TBPIH;.

2.3. KEL]'II/I6py€MI)IC MPOTrHO3HBIC MATEMATUYCCKHUEC MOJCIIN B COCTABEC CUCTEM MOHUTOPUHI'A HA 3TAallax
BO3BC/ICHUA U DKCILITyaTallun 3Z[aHPII7[ u COOpy)KCHHﬁ.

4.3. CamocrosiTenbHas padoTa 00y4arommuxcs.

Bun camocrosTensHO# paboTh

[ToaroToBKa K MpakTHYECKUM 3aHATHSAIM. PaboTa ¢ neknnmoHHbIM MaTepuanioM. PadoTa ¢
HOPMATHBHOM, CIIPaBOYHON M Y4EOHOU JTUTEPATYPOM.

[ToaroroBka K MpOMEKYTOUHOU ATTECTAIIUH.

[ToaroroBka K TeKyniemy KOHTpPOJIIO.




5. TlepeueHp wW3AaHUIN, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

ri\/ri bubnuorpaduueckoe onucanue MecTo gocrymna

1 ComnoBbes, A. K. [IpoekTupoBanue 31aHuii 1 JlaHb : 31€KTPOHHO-OMOIHOTEYHAS
coopyxenuit : yueoHoe nocodue / A. K. Conosses, A. | cucrema. — URL:
W. Tepacumos, E. B. Huxonoa. — Mocksa : MACH | hitps://e.lanbook.com/book/165191
—MI'CY, 2020. — 76 c. — ISBN 978-5-7264-2469-9

2 CriuéB, C. A. [lepcieKTUBHBIE TEXHOJIOTUH JlaHb : 31€eKTPOHHO-OMOIHOTECYHAS
CTPOUTEICTBA U PEKOHCTPYKIMU 3/1aHUH : cucrema. — URL:
monorpadus / C. A. Corués, . M. Bajpun. — 2-¢ https://e.lanbook.com/book/123464
u3., uctp. u gom. — Cankr-IlerepOypr : Jlanb, 2019.
— 368 c. — ISBN 978-5-8114-4483-0

6. [IlepedeHb COBpPEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JMaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

http://library.miit.ru — Hayuno-Texundeckas ouonuorexka PYT (MUUT)

https://ibooks.ru — snekTpoHHO-0MOIMOTEYHAS CHCTEMA

https://e.lanbook.com/ — siekTpoHHO-OMOIKOTEUHAS CHCTEMa
https://elibrary.ru — snextpoHHas Hay4dHast OMOIHOTEKA

7. IlepeuyeHb JHUIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHSIEMOTO
MPOTrPAaMMHOTO OOECIEYeHUs,, B TOM YHCJICE OTCUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

Jnst  mpoBeneHWs 3aHATHH HEOOXOIMM  CTaHJIAPTHBIA MPOTPaAMMHBIM
komruiekc Microsoft Office

8. Omnucanue MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMON  JJIsi
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

Ayautopusi ¢ MyJbTUMEIWa anmnaparypoud Uisl MPOBEACHUS JIEKIIMOHHBIX
3aHATHI. YueOHas ayauTopusl JJIs MPAKTUYECKUX 3aHATUNA U CaMOCTOATEIHHOM
pabotel ctynentoB. IIK ¢ HEOOXOOMMBIM MPOTpaMMHBIM O0ECHEUYEHUEM MU
NOJKJIIOYeHUEM K ceTu HTepHeT

9. ®opma POMEKYTOUHOM ATTECTALNU:

DOk3ameH B 1 cemecTpe.



10. OueHouHbIE MaTEpHUATIBI.

OneHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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