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1. O0mue cBeAeHUs O JUCIUILIMHE (MOJTYIIE).

N3yuenne pucumiuiiHbel «JIlMHAMHKa #W = yCTOMYMBOCTH  COOPYKEHUI»
npecieayeT Meib MOATOTOBKHM HMHXKEHEPOB, CMOCOOHBIX CO3/1aBaTh CTPOUTEIIHHBIC
KOHCTPYKITUH, KOTOpPhIE MOTYT TPOTHBOCTOSTH  PAa3HOOOpAa3HBIM  BUIAM
JTUHAMUYECKUX BO3JICUCTBUN (CEHCMHYECKOE BO3/ICHCTBUE, BETPOBOE BO3/ICHCTBHE,
BUOpAIMOHHOE BO3JIEHCTBHE, TOJABW)XHAs Harpy3ka, BO3JICHCTBHE HaBala
TPAHCIOPTHBIX CPEACTB M T. J.). B 4acTW yCTOMYHMBOCTH COOpYKEHHH 3ajadeit
JTUCHUTUIMHBL  SIBJISIETCST 00Oy4YeHHe OyaylmuX CHElUaIMCTOB METOoJlaM aHallu3a
YCTOMYMBOCTH PAaBHOBECHsI Pa3HOOOpa3HbIX cuCTeM. B Kkypce mnpenmnonaraercs
PAaCCMOTPEHHE KAK YACTO CTEPKHEBBIX KOHCTPYKIMIA, TAK U CUCTEM, COACPKAIIUX B
KaueCTBE JICMEHTOB CTEPKHH, TUTACTHHBI, 000JIOYKH U MACCHUBHBIC TEA.

[{enpr0 U3y4yeHus: JUCLMIUIMHBL SBJISETCS TaK K€ BOCIHUTAHUE CIIELUAIIMCTOB,
CIOCOOHBIX Pa3BUBATh U COBEPIIEHCTBOBATH METOJIbI PEUICHUS 3a/1ay JUHAMUKUA U
YCTOMYMBOCTHU B Oy TyIIIEM.

2. [Imanupyemsble pe3ynbTaThl 00yYEHHS MO AUCIUILTHHE (MOIYIIIO).

[lepeuenp dopMHUpyeMBIX pe3ylbTaTOB OCBOCHHS  00pa3oBaTeNbHOMN
nporpamMmbl (KOMIIETEHIIMM) B pe3ysibTaTe 00yUeHUs M0 AUCIUILUIUHE (MOAYJIIO):

IIK-18 - CnocoOeH NpoBOAWTH HAYYHO-UCCIIENOBATEIBLCKUE W  OIBITHO-
KOHCTPYKTOPCKHE pa3padOTKU; MOJICIUPOBATh U MPOBOUTH PACUETHBIN aHAIIN3 J1JIS
MIPOCKTHBIX IIeJIe 1 000CHOBAaHMSI HAICKHOCTH M 0€301MaCHOCTH 00BEKTOB;

IMIK-19 - CnocobeHn mpoBOAUTHh MPHUKJIAAHBIC UCCIeNOBaHus B cdepe
WHKXEHEPHO-TEXHUUECKOTO MPOEKTUPOBAHUS;0CYIIIECTRIISATh MPOBEACHUE PabOT 1O
00paboTke ¥ aHaIM3y HAYYHO-TEXHUYECKOM UWHMOpPMAIMU U PE3yJIbTaTOB
VICCIIEIOBAaHUM.

OOyuyeHue 10 JUCHMIUIMHE (MOAYNIO) MPEANoNaraeT, 4Yro IO €ro
pe3yibTaTam oOydJaroniuiics Oyaer:

3HaTh:
3HaTh NMPUHIMIBLI pa3pabOTKH OTACIBHBIX Y3JIOB M KOHCTPYKIIMIO MOCTOB B
LIEJIOM.

YMersb:
YMeTs pa3pabaTeiBaTh pacdeTHBIC MOJCIH W COCTABJISATh PACUCTHBIE CXEMBI
COOPYKECHUMU.

Baaperts:
Brnaners MeTogamMu pacu€éra U KOHCTPYUPOBAHUS MHKEHEPHBIX COOPYKECHUU.



3. O0beM TUCIUILIMHBI (MOTYIIS).
3.1. O6mas Tpy10€MKOCTh JUCIUIUIAHBI (MOIYJISA).

OOmiast TPyIOEMKOCTh JUCHUUILIUHBI (MOayJsi) coctaBisier 3 3.e. (108
aKaJeMUYECKUX Yaca(oB).

3.2. OO0vem pgucuuIIuHBl (MOmynsa) B (QopmMe KOHTAaKTHOW paboThI
oOydJaromuxcsi ¢  MEeIarormdecKuMH  paOoTHUKamMu ©  (WIM)  JIMIAMH,
MPUBJIEKAEMBIMH K pean3ainuy 00pa30BaTEIbHON MPOTPaMMBbl Ha UHBIX yCIOBUSX,
IPU IPOBEICHUH YUEOHBIX 3aHATUM:

KommyectBo wacos

Tum yaeOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonrtaktHas paboTa mpu npoBeIeHIH YIeOHBIX 3aHIATHH (BCEro): 48 48
B ToMm uncne:

3aHATHS JEKIIHOHHOTO THIIA 16 16
3aHATHSA CEMHUHApPCKOTO TUIIA 32 32

3.3. ObbeM nmucuMIUIMHBI (MOAYNS) B (opMe CaMOCTOSTENbHON paboOThI
oOydJaroruxcsi, a Takke B (oOpMe KOHTAKTHOM pabOThl OOydYarOmMXCS C
NEeAarornYecCKUMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM  MPOrpaMMbl HAa HMHBIX  YCIOBHSX, TP  TMPOBEACHUU
IPOMEXYTOUHOM arTecTauu coctaBiser 60 akageMuueckux Jaca (oB).

3.4. Ilpu o6yueHuu 1Mo UHAUBUYAIbHOMY y4eOHOMY IJIaHy, B TOM YHCIIE MIPU
YCKOPEHHOM OOy4YeHHH, 00BhEM JUCIMIUIMHBI (MOIYJIsI) MOKET OBITh peau30BaH
MOJTHOCTBIO B (hOpME CaMOCTOSATEIBHONU paboThl 00yJaromuxcs, a Takxke B (hopme
KOHTAaKTHOW padOTHl 0OyYaronuXxcsl C MeAarorudecKuMu paOOTHUKaMU W (WIIH)
JHIIAMH, TIPUBIEKAEMBIMHU K peann3aliii 00pa3oBaTENIbHON MpPOTrpaMMbl HA MHBIX
YCIIOBUSIX, IPU NPOBEIEHUHU IIPOMEKYTOUHOM aTTECTALIUH.

4. ConepkaHue JUCHUIUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

TemaTuka TEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |[uHamuKa ynpyrux CUCTEM.
OCHOBHBIC BUIIBI JUHAMHUYECKAX HATPY30K U BO3eicTBIi. CBOOOAHBIC KOICOaHUSI CHCTEMBI C OJTHOM
CTENEHBIO CBOOOIBI

2 Konebauus cucreMsl
CB060,I[HBIE KOHe6aHI/I$[ CHUCTCMBI C HCCKOJIBKUMH CTCIICHAMU CB060,Z[LI




TemaTwka JICSKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHUE

1/
3 |CBoiicTBO OPTOTOHATBHOCTH (HOPM COOCTBEHHBIX KOJIEOAHMIA
CBOICTBO OPTOTOHATBHOCTH (POPM COOCTBEHHBIX KOJICOaHUI
4  |BbIHYXJI€HHBbIE TAPMOHUYECKHE KOJIeOaHUs CUCTEMBI C HECKOJIBKUMHU CTEIIEHSIMH CBOOO/IBI.
BLIHy)KZ[eHHBIC TapMOHHNYCCKUC KOJIe0aHUs CUCTEMBI C HECKOJIBKUMH CTEIIEHAMU CBO6OI[BI. OHpC,HEHCHI/Ie
JABUIKCHUS CUCTEMBI IIO HA4YaJIbHBIM YCJIOBUSAM. TeopeMa O B3aUMHOCTH HepeMCH.[eHI/Iﬁ
5 |PacmpocTtpanenue BosH AeopMaliiii B ynpyrou cpeue
Pacnpoctpanenue BosiH nedopMaiuii B yIpyrou cpese
6 |Tpu BuIa paBHOBECHSI.
Tpu Buna paBHOBecus. Tpu crioco0a HCCIIeJOBaHUS YCTOHINBOCTH
7 |[Ipumep pacuera C:KaTO-U30THYTOrO CTEPKHS
IIpumep pacuera c:kaTO-U30THYTOTO CTEPIKHS
8 |YcToitunBOCTh MIIACTUH
Y CcTONYMBOCTH TIIACTUH
9 MeToJl KOHEYHBIX IIEMEHTOB JIJIs pacueTa Ha YCTOMUYUBOCTD
MeTOI[ KOHCEYHBIX 3JICMCHTOB IJI pacuc€Ta Ha }/CTOI‘/II‘-H/IBOCTI)
4.2. 3aHATHS CEMUHAPCKOTO THIIA.
HpaKTI/I‘-IGCKI/IC 3aHATUA
No
i TemaTuka NpakTHYECKUX 3aHATUI/KPATKOE COACPKaHHE
1 PA3JEJI 1 Junamuka ynpyrux cucteM. OCHOBHBIE BUbI JTUHAMUYECKUX HAarpy30K 1
Bo3jaciicTBuii. CBOOOIHBIE KOJIEOAHHS CHCTEMBI C OJTHOM CTEIICHBIO CBOOOIBI
CB0o0OOIHBIE KOJIEOaHUSI CUCTEMBI C OTHOM CTENEHBIO CBOOOIBI
2 |PA3JIEJI 2 CBoOOmHBIEC KOJIEOAHHUS CUCTEMBI C HECKOJIBKUMHM CTCIICHSIMU CBOOOIBI
CBO60,I[HBI€ KOJIeOaHUsI CUCTEMBI JABYMS CTCIICHAMUA CB060,Z[LI
3 |PA3JIEJI 3 DHepreTuyecKuii METO/I ONPECIICHHS YacTOThl COOCTBEHHBIX KOJICOAHUH.
dopmyia Panes
OnpeeneHue 9acTOTHI IEPBOH (HOPMBI KOJICOAHHU# [Tt OaTOYHBIX CHCTEM
4 |PA3JIEJI 4 CBoiicTBO OPTOTOHATBLHOCTH (hOPM COOCTBEHHBIX KOJIEOaHMIA
OHpC,HEHCHI/Ie (I)OpM M 9aCTOT COOCTBEHHBIX KOJIEOaHUH JJIA CUCTEM C ABYMS CTCIICHAMU CB060,Z[LI C
KOHTPOJIEM OPTOTOHANEHOCTH (POPM COOCTBEHHBIX KOJICOAHMIA
5 |PA3JIEJI 5 BeiHyXAeHHbIE TapMOHUYECKUE KOJIEOaHHsI CUCTEMBI C HECKOJIbKUMU
cTeneHsMu cBOOO bl OnpeieNieHne IBUKESHHS CUCTEMBI 110 HAYaJIbHBIM YCIIOBHSIM.
Teopema 0 B3aUMHOCTH ME€pEMEIICHUI
Onpe):[eneHI/Ie AMIUIMTY JHBIX nepeMemeHI/Iﬁ 1A CUCTEM C ABYMSA CTCIICHAMU CBO6OI[I)I npu FapMOHPI‘IeCKOﬁ
Harpyske. OnpeﬂeﬂeHHe JABUKCHUA CUCTEMBI IIPU 3a/IaHHBIX HAYAJIBHBIX CKOPOCTAX TOUCK
6 PA3JIEJI 6 Yyer cuit BHyTpEHHETO TpeHHS U KosiebaHusx. JlelicTBUe MPON3BOIBHOM
HArpy3Kd Ha CHCTEMY C HECKOJIBKUMU CTCIICHSIMH CBOOO/IBI
Pemenue 3a4a4 € UCIOJb30BAHUCM PA3JIOKCHUA ABUKCHUS 11O COOCTBEHHBIM (1)0pMaM KoIeOaHuit
7 PA3JIEJI 7 PacueTrhl Ha ceiCMUYECKOE BO3/ICUCTBUE 10 HOPMaM
ITpumepsl pacuera ynpyro CUCTEMBbI Ha CEIICMUUYECKOE BO3ACUCTBUAE 110 HOPMaM
8 |PA3JIEJI 8 Pacnpoctpanenue BoaH nedopmaiinii B ynpyroit cpeze
3a):[a‘11/1 Ha TCOPEMbI B3AMMHOCTH I Ciiydasd JUMHAMUYCCKOTO MMOBCACHNSA CUCTEMbBI
9 |PA3JIEJI 9 KonebGanus cucteMbl ¢ 0€CKOHEYHBIM YHCIIOM CTEIICHEH CBOOOIBI

Pacuer cucTeMBI ¢ HECKOJIBKUMHE CTSIICHAMHE CB060,I[LI Ha TapMOHHUYCCKYIO0 HArpy3Ky




n/n

Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

10

PA3JIEJI 10 Meroa KOHEUYHBIX 3JIEMEHTOB JIsl ONIpeAeNIeHUs 4acToT U (opM KoseOaHui
YIPYTUX CUCTEM

PaGora B ,I[I/ICHJ'IEﬁHOM KJIaCcCC IO ONPCACIICHUIO YaCTOT U (I)OpM COOCTBEHHBIX KOJIEOAHUH 1O MCTOAY
KOHCYHBIX 3JICMCHTOB

11 |PA3JIEJI 11 YucneHnHble METObI HHTETPUPOBAHUS YPABHEHUH IBMKEHUS 1JIs
HEJIMHEWUHBIX CUCTEM
Pa6ota B qucIuieifHOM KJacce 10 YHUCIEHHOMY PELIeHNI0 HEMTUHEHHBIX THHAMWYECKHX 33134

12 |PA3JIEJI 12 Tpu Buaa paBHoBecus. Tpu criocoda ucciae0BaHusl yCTOMUUBOCTH
33[[8.‘11/1 Ha OIIPEACTICHUEC KPUTUYCCKNUX HAIPY30K MJISI CUCTEM C O,I[HOI\/’I CTCIICHBIO CB060,I[LI

13 |PA3JIEJI 13 I[Ipumep pacyeTa cKaTo-U30THYTOTO CTEPHKHS
33[[3.‘11/1 Ha OIIpeACIICHUC KpHTH‘IECKOﬁ HArpys3kKu 4jisd CUCTEM € ABYMs CTCIICHAMU CB060,I[LI

14 |PA3JIEJI 14 Meton nepemenieHuil A pacyeTa paM Ha yCTOMYHUBOCTh
3ama4ym Ha pacueT paM Ha YCTOMYHUBOCTH IO METOJTY MEpeMeeHri

15 |PA3JEJI 15 Yuer nedopmaniuu caBura npu OnpeaesieHud KpUTHUECKON CHUIIBI
OnpeencHue KPUTHICSCKUAX HATPY30K C YUETOM Je(opMaliuu CABHUTa | JJIs COCTABHBIX CTEPIKHEH

16 |PA3JIEJI 16 DHepreTudeckuii METO ONPEACIICHUS] KPUTHUECKOM CHIIBI B CTEPIKHE.
®opwmyna C.I1. Tumomenko
Pemenne 3anau Ha rcrons3zoBarne Gpopmynsl C.I1. TumomeHko

17 PA3JIEJI 17 YcTOoi4MBOCTD IJIACTUH
Y CTORYMBOCTD TIOCKOH (hOPMBI H3THOA U YCTOHYHUBOCTh apOK (MCIOIb30BAHHE METOJa KOHCUHBIX
3JIEMEHTOB)

18 |PA3JIEJI 18 MeTox KOHEUHBIX 3J1EMEHTOB JJI pacueTa Ha yCTOMYUBOCTb
HpI/IMeHeHI/Ie YHCJICHHOT'O METOAa 1A OTIPCACICHU A KpI/ITI/I‘IGCKOﬁ Harpysku ¢ UCIOJIb30BAHUEM
JUHAMHWYCCKOIro Me€Toaa aHajinu3a }/CTOI‘/II‘II/IBOCTI/I

4.3. CamocrosiTensHas padoTa 00y4daromMXCs.
Ne
Bun camocTosTennsHO#M paboThI
1/
1 [TloxroroBka K MPaKTUYECKUM 3aHSTHSIM.

2 [IIpopaboTka KOHCIIEKTA JIEKIIHHM.

3 |U3yuenue yueOHOI TUTEpATYpHl U3 MIPUBEACHHBIX HCTOUHUKOB

4 |Paboramag PI'P 1 u2

5 | [logroroBka kK IpOMEKYTOYHOM aTTECTALUH.

6 | [logroroBka K TeKyliemMy KOHTPOJIIO.

5. HGpC‘lCHB H3IIaHI/II>'I, KOTOPBIC PCKOMCHIAYCTCA HCIIOJIBb30BATh IIPHU

OCBOCHHUU JTUCIMUIUIAHBI (MOJTYJIS).

Ne
y bubnuorpaduueckoe onucanue Mecro nocryna
n/n
1 CrpourenbHas MexaHuka. JluHaMuka u https://e.lanbook.com/book/211133?catego




YCTOWYIMBOCTH COOPYXKEHUH : yaeOHOoe mocodue / | ry=934
I'. B. Bacunpkos, 3. B. byiiko. — CaHkT-
[lerepOypr : Jlanp, 2022. — 256 c. — ISBN 978-
5-8114-1334-8

2 Pacuer ynpyroii cuctembl Ha AMHAMUYECKUE https://e.lanbook.com/book/1759167catego
BO3/eiicTBYS | yueOHO-MeToaudeckoe nocodue / | 1y=931

B. b. 3bm1eB, A. B. llTeiin, I1. B. ITaBnenako. —
Mockga : PYT (MUUNT), 2020. — 32 ¢

3 BrruncianTenbHbIe METOABI B HETMHSHHOM https://search.rsl.ru/ru/record/01002413908
MexaHuke KoHcTpykiwii / B.b. 3pm1eB. - Mocksa :
Hnxenep, 1999. - 144 c. : un., tabn.; 20 cm.;
ISBN 5-8208-0012-5

4 PacueT crepikHEBBIX CHCTEM METOJOM KOHEYHBIX | https://search.rsl.ru/ru/record/01000587395
9JIEMEHTOB C HCIIOIb30BAHUEM KOMILJIEKCA
MSC/NASTRAN for Windows [TekcT] :
yueOHOe mocoOue /ISl CTYACHTOB CTPOUT. U
anektpomex. criell. / C. b. Kocutsin; M-Bo myTteit
coobienuss P® Mock. roc. yH-T myTeit
coobmienus (MUUT). Kad. cTtpout. MexaHuku. -
Mockaa, 1998.-72 ¢

5 | Pacuer konctpykuuii B MSC/NASTRAN for https://search.rsl.ru/ru/record/01001868768
Windows [Teker] / lllumkoBuu . I'. - Mocksa :
JMK Ilpecc, 2003 (Uebokcapsi : PI'YIT UTIK
Yysammus). - 446 c. : ui.; 24 cm + 1 CD-ROM. -
(Cepus "llpoextupoBanue").; ISBN 5-94074-
028-6

6. llepeueHp coBpeMEHHBIX MNpodecCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIC MOTYT HCIIOJIB30BAThCSA TPHU
OCBOCHHUH JTUCIMIUIAHBI (MOJTYJIS).

CTyneHThI 10KHBI UMETh BO3MOKHOCTD T0JIb30BaThcs cethio "MHTEPHET"
JUTSI TIOJTYY€HUS DJICKTPOHHBIX BEPCUI METOJIMYECKUX YKA3aHUM.

1. http://library.miit.ru/ - YueOubsie Moynu B 3yiekTpoHHOM Oubiamnoreke HTh

MUUT
2. http://e.lanbook.com/ - DnmekTpoHHO-OMONMHOTEeYHAs cucTemMa M3marenscTBo
«JIanb»

7. lIlepedyeHb  JUIEH3MOHHOTO M  CBOOOJHO  PACHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOEeCIeYeHus, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOAMMOTrO JIJIi OCBOCHUSI IUCIUILTUHBI (MOYJIs).

CTyzeHThI TOKHBI UMETh BO3MOKHOCTH T0Jb30BaThes cetbto "MHTEPHET"
JUISL TIOJTYYEHHUSI QJIEKTPOHHBIX BEPCU METOAUYECKUX YKA3aHUMU.



1. http://library.miit.ru/ - YueOubsie Moynu B 3yekTpoHHOM Oubiamoreke HTh
MUUT

2. http://e.lanbook.com/ - DnekTpoHHO-O0MONMHOTEeYHas cructemMa M3marenscTBo
«JIanb»

8. Ommcanne MaTepPHATBHO-TEXHHYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBIIEHUSI 00pa30BaTEIHLHOIO MPoIlecca MO AUCIUILUIUHE (MOIYIIO).

Koneuno-anemenTHbI komiiekc MSC.PATRAN-NFSTRAN.

[Iporpamma pacueTa BaHTOBO-CTEP)KHEBBIX CHCTEM, pa3paboTaHHas Ha
kadenpe crpourtenvHas Mexannka MUWT B.b. 3sueBeiM, A.B. IllteitHOM,
peanu3yronias SBHYI CXEMY PEIICHUsI JUHAMUYECKUX 3a/1au.

9. ®opma MpOMEKYTOUYHOM aTTECTALINMU:

3auet B 7 cemecTpe.

10. OueHouHbIE MAaTEPUATIBI.

OneHOYHbIE MaTepUalibl, TPUMEHSIEMbIE IIPU ITPOBEACHUH IPOMEKYTOYHON
aTTecTalluy, pa3padbaThIBAIOTCS B COOTBETCTBUU C JIOKAJIHbHBIM HOPMATUBHBIM aKTOM
PYT (MUNT).
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