degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: YucrieHHOe MOAETUPOBAHUE IMHAMUYECKOTO HAaTPYKeHHsI KOHCTPYKIHHA
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa KOCMUYECKHX JIETaTEeIbHBIX allllapaToB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

B.B. CunopoB, kaH[. TEXH. HayK
A 1O. bonnapenko

[Iporpamma obcyxieHa Ha 3acefjanny Kadenpbl KOCMUYECKHX JieTarelbHbIX anmaparos 20.08.2021



AHHOTANMA

Kypc "Uncnennoe MonenupoBaHHE AMHAMUYECKOTO HATPYKEHHsI KOHCTPYKUHMH'" OTHOCHTCS K BapUaTHBHOMN
qacTH 00pa30BaTeIbLHOM MPOrPaMMBbl.

Wzyuenne naHHOW NUCUMIUIMHBI ONMUPAETCS Ha 3HAHMA, MOJYYCHHbIE B MPOLIECCE OCBOCHMS TUCLMILIIHMHBI
"BBeneHre B MeXaHWUKY CIUIOIIHBIX cpen”, "CraThcTudeckas JAMHAMUKA Je(OPMHUPYEMBIX KOHCTPYKIWH",
"Muddepenunansapie ypaBHeHus'", "Maremarnyeckuil anaiaus".

Uzyuenne yueOHON AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boi MpodecCHOHAIbHOM
MOATOTOBKH MarucTpaHra, (popMHUpOBaHHE COOTBETCTBYIOIINX KOMIIETCHIIUH.

1. lean u 3apa4n

]_le.]'lb JAUCHUIIINHBI

. enp kypca «HuciaeHHOE MOIEIMPOBAHUE JIUHAMUYECKOTO HATPYKEHUsS KOHCTPYKLUI» —
(dopMupoBaHue 0a30BBIX 3HAHHWW 10 METOIAM pacyeTa AMHAMHYECKOTO HArpyKEHHsI KOHCTPYKIUMA
paker-Hocurenei (PH) n kocmuyeckux anmaparos (KA), dopmupoBaHre uccienoBaTeIbCKUX HABBIKOB
Y CITOCOOHOCTH NMPUMEHSTH 3HAHUS HA TIPAKTHKE.

33)13‘11/[ JAUCHUIIINHBI
° HpI/IO6peTeHI/IC 0a30BEIX 3HAHHUI B 00IaCTH AUHAMHUYCCKOI'O IMOBCACHUSA YIIPYTUX KOHCTPYKHHfI;

* OCBOCHHE METOOB MOCTpOeHHsT MareMarndeckux moneneit PH u KA nns omucanus quHAMHYECKOTO
Harpy>KeHusi KOHCTPYKIMH C yu4eToM TpeOOBaHUil K pe3yabTaTaM pacyeTos;

* mproOpeTeHne 0a30BbIX 3HAHUIN B 00JACTH YMCICHHOTO PEIeHH 3aa4 JUHAMHYECKOTO HarpyKeHUs
KOHCTPYKIIMH, aHAJIN3a CTENEHHU 10CTOBEPHOCTH MOIYUYEHHBIX PE3YJIbTaTOB;

* IpHOOPETCHNE HABBIKOB aHAJIN3a COBPEMEHHOM NHKEHEPHOH JTUTEPaTyphl.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEMHYIO CUTYaLHIO KaK CHCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
. |mocrtaBieHHOW  TpPOOJIEMHOM  cHUTyalud Ha  OCHOBE
YK-1 CriocoOeH 0CyIIeCTBIATh KpUTHIECKUAN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
YK-1.3 Pa3pabarsiBaeT CTpaTeruro JOCTHKEHUS

CHUCTCMHOI0O Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio JeHCTBui IOCTAaBJICHHOM I1ICJIM KaK IIOCJI€A0BATCIIbHOCTh IIArosB,

NpeaBUAS PE3YNbTaT KaKIOr0 M3 HUX U OLEHUBAas HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 IloHumaer npuHOMIBI PabOTHl HCIOJIB3YEMOIO
00opynoBaHuUs

OIIK-1.2  CnocobeH  TPOBOJAWTH  JKCIEPUMEHT  C
WCIOJIB30BaHUEM HUCCIIEOBATEIBCKOIO 000PYI0BaHU

OIIK-1 Criocob6eH k mpogeccHoHaIbHOMI
IKCIUTyaTal[Md COBPEMEHHOTO HayYHOTO U
TEXHOJIOTUYECKOr0 000pyI0BaHHS U TPUOOPOB

OIIK-1.3 Brnameer HaBblkamu 0€30mMacHON pabOTBI C
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

OIIK-1.4 3Haer ocHOBHBIE TIPaBWIIA TIOBEICHUS U PaOOTHI B
Hay4HOH nabopartopuun

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH

T1K-1 Cocoben KPUTHYECKU aHAJIU3UPOBATH I/IH(I)OpMaI_[I/IIO 00 AKTyaJIbHBIX pE3ynbTarax HCCIICOBAaHUN B

COBpPEMEHHBIE MTPOOIEMBbI TEXHUUECKON (PU3HUKH,
CTaBUTh 33Ja4M U pa3padaThIBaTh IPOTPAMMY
WCCIICAOBaHMsI, BEIOUPATH aJIeKBaTHBIE CIIOCOOBI
U METO[Ibl PELIEHUS SKCIIEPUMEHTAJIbHBIX U

00JIACTH TEXHUYECKON (HU3UKH

[IK-1.2 CnocobeH  craBuTh 3agayd B o0OJIacTH
mpo(eCCUOHATBHON JCATEIBHOCTH, Mpeaiararb MyTH HX
pelieHus




TCOPETUCCKUX 3a/lad, HHTECPIIPCTHPOBATD, I1K-1.3 CnocoGen pa3pabareiBaTh U NMPUMEHSTh Hanboiee
OpCACTABIIATD U IIPUMCHATD ITOJIYyYCHHBIC MOAXOASIIME  TEOPETUYECKHE H  DKCIHEPUMEHTAJbHbBIC
pe3yIpTaTeI METOJBl MCCIENOBAaHUN K KOHKPETHOW HAy4yHOW 3ajadye H
WHTEPIPETUPOBATH TOITYUYCHHBIEC PE3YJIBTATHI

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
* OCHOBBI (PM3MUYECKUX MPOLECCOB TMHAMUYECKOTO HArPy>KeHHS KOHCTPYKUMH pakeT-HOCHUTEICH U HX
COCTaBHBIX 4aCTEH IPU HA3EMHOM U JIETHOM 3KCILTyaTaluu;
* pOrpaMMHBIE KOMIUIEKCHI, IPUMEHSAEMBIE NIl PACYETHOIO aHAIM3a HATrpyXEeHUs KOHCTPYKLIMH, U
UCIOJIb3YEMbIE B HUX UHCIIEHHBIE METO/IbI PELIEHUS 3a]ay;
* METOABI MOCTPOCHHSI HU(POBBIX PACUETHBIX CETOK Pa3IMYHBIX THUIIOB.

YMETB:
* NPUMEHITh pEaJM30BaHHBIE B MMakeTax (pu3ndeckue MOAEIM B 3aBUCUMOCTH OT IIOCTaBIEHHOMN
3a/1a4y;
* paboTaTh ¢ COBPEMEHHOUN HAayYHOU JTUTEpaTypoii;
* 00pabaTbIBaTh U BU3YaIM3HPOBATH MOyUYECHHBIE PE3yIbTaThl PACUCTOB;
* OLICHUBAaTh CTEIEHb JOCTOBEPHOCTU UUCIIEHHBIX PEIIEHUM TEXHUYECKUX 3aad, AeJaTh IpaBUIIbHbIE
BBIBOJIbI M3 MOIYYEHHBIX PACUETHBIX JaHHBIX.

BIIAJIETh:
* TEOPETHUYECKUM U MOHATUHHBIM alIaparoM, HCIOJb3yeMbIM B O0OJACTH MEXaHUKU TBEPAOIO Teja M
JUHAMHUKU KOHCTPYKLUH;
* HaBbIKAMH CaMOCTOSATEIBHOM paboThI;
* HaBbIKAMM [IOCTAHOBKH U PEILLEHUs 3a/1ad Harpy>Ke€HUs1 KOHCTPYKLUH B IPOrpaMMHBIX I1aKeTax;
* IPAKTUKOW pEIIeHNs MPUKIAJHbIX 33/1a4 B IPOrPAMMHBIX [TaKeTax.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTs
pabora
OCHOBBI ~ TMHAMHYECKOTO  aHaJM3a.
1 Mertonbl UYHCIIEHHOTO pelIeHus 3ajad 15 24
JTMHAMHYECKOTO HarpyXeHus B
MPOTrPaMMHBIX KOMIUIEKCaX.
OcHOBBI MOCTPOCHUS pacyeTHbIX
2 MOZEIEN KOHCTPYKIHHA W MPOBEINECHUS 15 36
YHCIIEHHBIX PACUCTOB.
Hroro yacos 30 60
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. OcHOBBI AMHAMUYECKOTO aHajiu3a. MeTOAbl YHCIEHHOTO peIIeHHs 3aAady JTUHAMHYECKOTO
Harpy»<eHus B IPOTrPaMMHBIX KOMIIJIEKCAX.




Omnucanue mpouecca IMHAMHYECKOTO aHajdu3a. TUMbl JUHAMUYECKOTO aHaiu3a. YpaBHEHUS
ABWKeHHs. ENVHUIBI M3MepeHHss B AWHaMUuYeckoM aHaimu3e. COITacoBaHHOCTb Pa3MEPHOCTEH.
WuepumonHble XapakTepucTUKU. Marpuna wmacc. JlMCCHIaTHBHBIE XapaKTEPHUCTUKU. AHaIu3
COOCTBEHHBIX YacToT W (hopMm kojebanuii. ['apmoHWdeckuii aHanu3. MoJalbHBI METOA W METOJ
IpsSMOTO WHTETPHPOBAHMS YPAaBHEHUI JBWKEHHs. YCEUEHHE YacTOT NPU MOJAAIBHOM METOIE.
AHanu3 nepexonHbIx nporecco. CriocoOb! MoBbinieHus 3G HEKTUBHOCTH TMHAMUYECKOTO aHAIN3a.

Bo3MoxHOCTH pellieHus CI0AKHBIX JUHAMUYECKUX 3ajad.
2. OCHOBBI IOCTPOECHUSI PACUETHBIX MOJI€IEH KOHCTPYKLUI U IPOBEIEHUS YUCIIEHHBIX PaCYETOB.

O030p MaKkeToOB MpPOrpaMM Ui PEHICHUs 3a]1a4 TUHAMUYECKOTO0 HArpyKeHHs KOHCTPYKIHA. Brioop
METOJIOB ITOCTPOCHUSI pacueTHBIX ceToK. OcobeHHOCTH uX moctpoenus. [Ipsmoit BBox MaTpuil Macc,
KECTKOCTH M aeMrdupoBaHus. OCHOBHbIE MOTHBBI BBIYHCICHUS COOCTBEHHBIX 4YacTOT U (OpM
konebanuii. Meronel pacdyera. D dexktuBHas MonaibHas Macca. OleHKa BOBMOXKHOCTH HEKOTOPOTO
Habopa (OpM MpPEACTaBIATh pelIeHHEe. 3aJaHhe YaCTOTHO-3aBHCHMOTO BHEUIHETO BO3ICHCTBHA,
ONpEJIeNICHNEe NPOCTPAHCTBEHHOTO pACIPE/eNICHNs] Harpy3Kd, KOMOWHHMPOBaHHE JMHAMHYECKUX
Harpy3ok. AHaJIU3 MEPEXOAHBIX MPOLECCOB. BRIOOp 1mIara WHTErpUpOBaHUs YpaBHEHHU JBIKCHUS.
Havanenble ycnoBusi. Crarudeckoe npenHarpyxeHue. KomaHabl —yHpaBiIeHHE pEILCHUEM.
Hcnonp3oBanme pectapToB. MeTonbl peayHpOBaHHs KOHEYHOAIEMEHTHBIX Mozesnel. [Ipakruueckue
HPUMEPBI IIPOBEJICHUS PACUETOB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHus, IPOEKTOP, A0CKA, KOMIIBIOTED.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JIATEparypa
JIuteparypa xadenpsr:
1. lunamuKka KOHCTpYKIMi U onpeaenenue Harpy3ok. A.W. Jluxonen. Kopones, 2020.
2. Koneunsie anemenThl 1 anmpokcumManust.3eakeBud O., Mopran K. M,: Mup, 1986.
3. Teopus xonebanuii. babakos, U.M., M.: «Hayka», 1968 r.

JlononHuTeNbHAS TUTEPATypa
Jlureparypa kadeapsr:
1. OcHOBBI OTPaOOTKH MPOYHOCTH PAKETHO-KOCMHUYECKUX KOHCTpyKIuil. Kapmuma A.B., Jluxonen
AN., Iannukun H.I'., Cyxunun C.H., Mocksa: U3n. “Mammuoctpoernune”, 2007 1.
2. Cnyuaitabie konebanus. Kpengemn C.,M.: Mup, 1967 1. — 356 c.
3. MSC.Nastran Guide. Basic Dynamics. Advanced Dynamics.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://lib.mipt.ru/ — snekrponHas 6ubnmorexa duzrexa
http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHHe.
http://benran.ru —6nbnMoTEKa MO ECTECTBEHHBIM HaykaM Poccuiickoil akajjeMun HayK.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLeCTBICHUH 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TakeTs! oucHOTO MporpamMmmuoro odecnedenns Microsoft Office (Word, Excel, PowerPoint),
nporpammuble nakeThl (yueonsie Bepcun) INTEL FORTRAN, NASTRAN, FEMAP.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



JUjis yCHemHoro 0CBOCHHs AUCLUIUIMHBL, TTOMUMO TOCEIICHUS! CEMUHApPOB, OT CTYACHTOB TpeOyeTcs
BBINIOJTHEHUE CaMOCTOSTEIbHOM paboThl. B mporpamme Kypca mpHuBeA€HO MHHUMAJIBHO HEOOXOAMMOE
BpeMmst st pabOoThI CTYZIEHTa HaJl TEMO.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— O3HAKOMJICHHE C aKTyaJIbHOM HAYYHOW JTUTEPaTypOii;

— pelleHne MPaKTUYSCKUX 3aJ1a4d PU BEITIOTHEHUH IOMAITHUX 3a/IaHUN;

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— ipopaboTKy ydeOHOTO MaTepuraa (110 KOHCIIEKTaM JICKIUH, y4eOHOM 1 HaydHOU JUTeparype).

PyKOBOZICTBO M KOHTPOJIb HAJ CAaMOCTOATENLHOM PabOTOM CTyIEHTa OCYIIECTBISETCS B pe3ysbTare
WHAMBHUIYaJbHBIX KOHCyNnbrauuid. [lokazarenem BiajgeHHs MarepuajoM CIY)KHT YMEHHE CTaBUTb H
pelaTh TEXHUYECKUE 3aJauH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa KOCMUYECKUX JIETAaTeIILHEIX alapaToB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT
PaspaGorunkm:

B.B. CunopoB, kaH[. TEXH. HayK
A 1O. bonnapenko



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Crioco6eH k mpodecCHOHANBHOM
IKCILTyaTallid COBPEMEHHOTO HayYHOTO H
TEXHOJIOTHYECKOTO 000PYIOBaHUS U PUOOPOB

OIIK-1.1 TloHumaer npUHIMIBI PabOTHl HUCIOIB3YEMOTO
00opyI0BaHUS

OIIK-1.2 Crnocoben MPOBOJIUTH SKCIEPUMEHT C
WCIIOJIh30BaHUEM HCCIIEJI0BATEILCKOTO 000PYI0BaHUS

OIIK-1.3 Bmageer HaBblkamMu 0Oe30MacHOM pabOTHI ¢
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAILHBIM 000pYJ0BaHUEM

OIIK-1.4 3Haer ocHOBHBIEC IPaBUIIA MIOBEICHUS U PaOOTHI B
Hay4HOU naboparopun

[IK-1 Crioco0OeH KpuTHYECKH aHAJIN3UPOBATh
COBpPEMEHHBIE MPOOTIEMBbI TEXHUYECKON (HU3UKH,
CTaBUTh 33Ja49H U pa3padaThIBaTh MIPOTPAMMY
HCCIIeJOBAaHMS, BBIONPATH a€KBAaTHBIE CIIOCOObI
Y METOJIbI PELICHUS SKCTIEPUMEHTAIbHBIX H
TEOPETUYECKUX 3a/1a4, HHTePIPETUPOBATH,
MPEICTABIATh U IIPUMEHSTD TIOTyYeHHBIC
pe3yabTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
00JIACTH TEXHUYECKOW (DU3HKH

I[IK-1.2 ChonocobeH  craBuTh 3aJayd B 00JIacTH
MpoeCCUOHANBHON JAEATENbHOCTH, TMpeniararb MyTH HX
perieHust

IIK-1.3 CnocobeHn pa3pabarbiBaTh U MPUMEHSATH Haunbolee
MOOXOASIIINE  TEOPETHYECKHE H  OKCICPUMEHTAJIbHBIC
METOABl HCCIENOBAaHUN K KOHKPETHOM Hay4yHOHM 3ajaye u
WHTEPIPETUPOBATH MOTYUYCHHBIEC PE3YJIBTATHI

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydeHMS AMCLHMILIMHBI
KOHCTPYKIUI» 00y4aromuiicst JOKEH:

3HATb:

«Yucnaennoe MOACIIUPOBAHUC JUHAMHUYCCKOIO HArpyKCHUA

* OCHOBBI (PM3MYECKHX MPOLECCOB TUHAMUUYECKOTO HArpy>KeHUSI KOHCTPYKIMH pakeT-HOCUTEIeH U uX
COCTaBHBIX YacTel IPU Ha3eMHOMN U JIETHOM JKCIIITyaTaluy;

* NIPOrpaMMHbIE KOMIUIEKCHI, IIPUMEHIEMbIE JUIsI PACUCTHOIO aHalIM3a HarpyXeHWUs KOHCTPYKUUH, U
HCIIOJIb3YEMBIE B HUX YMCIICHHBIE METOMIBI PELIEHM 3a1a4;

* METO/IbI IOCTPOEHUS HU(PPOBBIX PACUCTHBIX CETOK PA3IMYHbBIX THUIIOB.

yMeThb:

¢ OPpUMCHATHL PCAIM30BAHHBIC B ITAKCTAX (bPISI/I‘{eCKI/Ie MOACIN B 3aBHCHMOCTHU OT IIOCTaBJICHHOM

3a1a4u;

* paboTaTh C COBPEMEHHOUN HAayYHOH JTUTEpaTypoii;

* 00pabaThIBaTh U BU3YAIN3UPOBATH MTOJIYUYECHHBIE PE3YIbTaThl PACUETOB;

* OLICHUBATh CTEIIEHb JOCTOBEPHOCTH YMCIECHHBIX PEIIECHUI TEXHUYECKUX 3a/1a4, JEJIaTh MPaBUIbHBIC
BBIBOZIbI U3 I10JIyYE€HHBIX PACUETHBIX JAHHBIX.

BJA€Th:

¢ TCOPETUYICCKHUM U MMOHSATUHHBIM ariaparomMm, UCIOJIb3YEMbIM B 0071aCTH MEXaHUKH TBEpAOIo Tejia U

JUHAMUKHA KOHCTPYKIIHIA;
* HAaBBIKAMM CaMOCTOSITEIbHON paboThI;

* HaBbIKAMH [TOCTAHOBKM M PELLICHUs 3a/1a4 Harpy>KeHUsI KOHCTPYKLUH B MPOTrPaMMHBIX MaKeTax;
* [IPAaKTUKOM peleHUs IPUKIIAJAHBIX 3aad B [IPOIPaMMHBIX [TaKeTax.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO



3. IlepeyeHb TUNOBBIX (IPUMEPHBIX) BONPOCOB, 3a1aHNH, TeM JJIfl MOATOTOBKH K
TeKyleMy KOHTPOJII0

Texymmii KOHTPOJIb OCYIIECTBIIAETCS B popMe pabOThl HA CEMUHAPAX U BBITOJIHEHHUS
CaMOCTOSITENIbHBIX PaloT.

[TpumepHbie TeMBbI paboT:

Mertona pacyera COOCTBEHHBIX 4acTOT U (hOpM KoJeOaHUil.

Tumbsl KOHEYHBIX DJIEMEHTOB U PaCyYCTHBIX CCTOK.

Pa3paloTtka pacueTHOM Mo/ieNnH, aHaIU3 €€ AMHAMUYECKUX XapaKTePUCTHK.

Pemenue 3aaa4yu O TrapMOHHYCCKOM BO3I[CI\/JICTBI/II/I Ha KOHCTPYKIHUIO PA3JIMYHBIMU MCTOAaMHU.
Pemienue 3ai1aun 0 UMIYJIbCHOM Harpy>K€HHUH CBOOOIHONW KOHCTPYKLIMH.

PenyuupoBanHoe pac4eTHOM MOJEIH.

4. IlepevyeHb TUNOBBIX (IPMMEPHBIX) BONIPOCOB M TeM J1JIsl IPOBEIeHUS
NMPOMEKYTOYHOM aTTEeCTAIMU 00yYAO M XCS

[Tpumeps! OunetoB A AudGepeHIIUPOBAHHOTO 3a4YeTa:

BIJIET Nel

1. OcHOBEI AMHAMHUYCCKOIoO aHaJlk3a. ypaBHeHI/IH JABHMXKXCHUA. Omnuncanue mponecca
JIUHAMHUYCCKOI0 aHaiau3a. THIIbl JUHAMHUYECKOTO aHaJIM3a.

2. Enununiel HU3MCPCHHA B JTUHAMUYCCKOM aHAJIN3C. CornacoBaHHOCTb paSMepHOCTeﬁ.

BUJIET Ne2

1. Ilpsamoii BBox Marpul. HepuuoHHbIE XapaKTEpUCTHKU MoOJAeId. Marpuma wmacc.
Martpuna xectkocTd. JluccunmaTHBHBIE XapaKTepUCTUKH. KOHCTPYKIIMOHHOE U BS3KOE
neMiipupoBaHue.

2. Ananu3 cOOCTBEHHBIX 4acTOT U (GopM KoseOaHuii. MOTHBBI BBIYHCICHHS COOCTBEHHBIX
9acToT 1 (popM KoJeOaHUH.

BUJIET Ne3

1. Ananu3 coOcTBEHHBIX YacToT U GopM Konedanuii. Metoasl pacuera (MeToss! Jlaniomia,
I'uBenca, Xaycxongepa). Meroa wurepaumii noanpoctpaHcTBa. CpaBHUTENbHBIN aHAIN3
3¢ (HEeKTUBHOCTH METOOB.

2. MeTon KOHEUHBIX 3JIeMeHTOB. OCHOBHBIC THUIBI MOJEICH KOHCTPYKIIMH M KOHEYHBIX
anemeHToB. CTpyKTypa pacueTHoro (aiisia B mporpaMMHoM komiuiekce Nastran.

BUJIET Ne4

1. DddextuBHas monanpHas Macca. OleHKa BO3MOKHOCTH HEKOTOpOro Habopa ¢opm
MIPEJICTABIATh PELICHHUE.

2. ®opMBbI ABMKEHHS] KOHCTPYKLIMU KaK aOCOJIOTHO JKECTKOIrO Tejla. DHeprus aedgopmanuit
KaK MHCTpYMEHT aAuarHoctuku. Meton “Inertia relief”.

BUJIET Ne5

1. Ananmu3 OTKIMKAa Ha YCTaHOBHBILEECS BO3JeHcTBUE (TapMOHMYECKUIH aHaIu3).
MopanbHblli  METOJ, M METOJX MpPsMOrO HHTETPUPOBAHMS YPAaBHEHHWM  JIBM)KCHMS.
Oco6eHHOCTH TPUMEHEHHUST METO/I0B.

2. Komannel ynpasnenus pemenueM. CTpykTypa pacdeTHoro ¢aiiia B IpOrpaMMHOM
komriexce Nastran.

BUJIET Ne6

1. Ananu3 OTKJIMKa Ha YCTaHOBHUBIIEECS Bo3jAeicTBHE. MoJanbHBI METOA. YcedeHHe

4acTOT MPU MOJAIBHOM MeTojie. BbIOOp YacToT BO3OYXKACHHS, CHOCOOBI WX 3a/JaHMS.

3ajaHre 4acTOTHO-3aBUCHUMOT0 BHEUIHErO BO3ACHCTBUS, ONpPENeIeHUEe MPOCTPAHCTBEHHOTO
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pacripenieieHusl Harpy3kd, KOMOMHMpPOBAaHUE TUHAMHUYECKHX Harpy3ok. KuHemaTtnueckoe
BO30YKJI€HIE KOHCTPYKIIMH.

2. 3aganue aeMnUpOBaHHS IMPH MPSIMOM M MOJAJIBHOM METOJAX peIIeHHs 3axaud 00
OTKJIMKE Ha YCTAHOBMBIIEECS BO3JCHCTBHUE.

BMJIET Ne7

1. Ananu3 OTKIIMKAa Ha HECTAIlMOHAPHOE JMHAMHYECKOe Bo3zaeiicTBue. OOIIMe MOI0KCHHUS.
MopaibHBIA  METOJL M METOJl TMPSMOI0 HHTETPUPOBAHMS YPAaBHCHHH JIBMOKCHHSI.
Oco0eHHOCTH TPUMEHEHHUST METO/IOB.

2. Komanpaer ympaBieHus pemieHueM. CTpykTypa pacueTHoro ¢aiia B MpOrpaMMHOM
xoMmIniekce Nastran.

BUJIET Ne8

1. Amanu3 oOTKIMKa Ha HECTalMIOHapHOE AMHAMHYecKoe Bo3neicTBue. I[lpumMeHenue
MOJAIBHOTO MeToja. BpiOop amamazoHa 4acToT MpH MOJAIBHOM MeToze. Bribop miara
MHTErPUPOBAHMS YPAaBHEHUH 10 BpEMEHH. 3aJJaHNe BHEUTHETO BO3/ICHCTBUS, 3aBUCAIIETO OT
BpPEMEHH, OIpeNIeIeHue MPOCTPAHCTBEHHOTO PACTpEAeICHUs Harpy3Kd, KOMOWHUPOBAHHE
JMHAMUYeCKUX Harpy3ok. Hauanbnele ycnoBus. CtaTuueckoe npeaHarpyxeHue.

2. 3aganue AeMnUpoOBaHUS IMPH MPSMOM U MOAAIBLHOM METO/AaX peIIeHUs 3aJa4u 00
OTKJIMKE Ha HECTAIlMOHAPHOE ANHAMUYECKOE BO3JICHCTBHE.

BUJIET Ne9

1. CnocoObl noBbimeHUs 3()()EKTUBHOCTH JMHAMHUYECKOrO aHaiu3a. lcnoib3oBaHue
JIOTIOJIHUTEJIbHBIX BEKTOPOB ((QYHKIMI) A1 yJIydylIeHUs] TOYHOCTU pelieHus. Meron
MOJIaJIbHBIX YCKOPEHUN

2. Vcrionb30BaHue pecTapToB B TUHAMUYECKOM aHAJIH3E.

BUJIET Ne10

1. Mertoapl peayuupoOBaHHsI KOHEYHOAIEMEHTHBIX MOJENel. AHANU3 penpe3eHTaTUBHOCTH
MOJEIICH.

2. Komannel ynpaenenusi pemenueM. CTpykTypa pacueTHoro aitia B IporpaMMHOM
xoMmiiekce Nastran.

Kpurepun onenuBanus:

oueHka «ominyHo (10)» BbICTaBIseTCs CTYNEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CUCTEMAaTU3HpPOBaHHbIE, NTYOOKHE 3HAHMUS y4eOHOW MpOrpaMMbl AUCLMILIMHBI MIPU OTBETE
Ha BONPOCHl IO NPOrpamMMe JAUCLUUIUIMHBI, @ TaKXKe II0 pe3yiabTaTaM KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX Pa0OT U TECTOB,;

OlIEHKa «OTIAMYHO (9)» BBICTABIAETCA CTYJIEHTY, IMOKa3aBLIEMYy CHCTEMaTH3UPOBAaHHBIE,
riy0okue 3HaHWs y4eOHOW MporpaMMmbl JUCHMIUIMHBI TP OTBETE Ha BOMPOCHI IO
porpamMMe JUCIHILUIMHEL, a TAKXKe TI0 pe3yIbTaTaM KOHTPOJIBHBIX, CAMOCTOSITEIBHBIX padoT
U TECTOB;

OII€HKa «OTJINYHO (8)» BBICTABJISICTCA CTYACHTY, IMOKAa3aBHIEMY CHCTCMATH3WPOBAHHBIC
3HaHUA y‘-ICGHOﬁ nporpamMmbl  JUCHUILIMHBI IIPU OTBETC Ha BOIIPOCHI IO MPOTpamMme
AUCHUILUIMHBI, a4 TAKXE IO PE3yJIbTaTaM KOHTPOJIBHBIX, CAMOCTOATCIIBHBIX pa60T U TECTOB,

OLIEHKa «xOopoIo (7)» BBICTABISETCS CTYAEHTY, €CIM OH TBEPJIO 3HAEeT MaTepuan Ouiera,
IPAaMOTHO U MO CYIIECTBY M3JIaraeT €ro, J1eMOHCTPUPYET YMEHUE MPUMEHSTHh MOJYyYCHHbIE
3HAHUS Ha MPAKTUKE MPH BBITIOJHEHUHU KOHTPOJIBHBIX, CAMOCTOSTEIBHBIX padOT U TECTOB,
HO JIONYCKaeT B OTBETE MJIU B PEILICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH;

OICHKa «XOpolo (6))) BBICTABJIAACTCA CTYACHTY, €CJIM OH 3HACT MATCpHUAII 61/IJ'ICT8., Io
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CYIICCTBY MH3JIaract cro, ACMOHCTPUPYCT YMCHHC IMPUMCHATH IOJTYYCHHBLIC 3HAHUSA Ha
IMPAKTUKEC IIPU BBIIIOJIHCHHUU KOHTPOJBHBIX, CaMOCTOATCIBbHBIX pa60T u TE€CTOB, HO
AOIYCKACT B OTBCTC UJIK B pCHICHUU 3a/la4 MHOI'O HGTO‘-IHOCTef/'I;

OIICHKA «XOpoIIo (5)» BBICTABIISETCS CTYICHTY, €CIIM OH 3HAET MaTepuall OuWieTa, U3Jjiaract
€ro, JICMOHCTPHPYET YMEHHE IPHMCHATh TIIOJyYCHHBbIC 3HAHHWS HAa MPAKTHKE MpU
BBITIOJTHEHUH KOHTPOJBHBIX, CAMOCTOSATEIBHBIX PadOT W TECTOB, HE JOMYCKACT B OTBETE
rpyOBIX OIMMOOK;

OLIEHKa «YyJIOBJIETBOPUTEILHO (4)» BBICTABIIACTCSA CTYJIEHTY, €CIIM BO BpeMsi OTBeTa Ouiera,
IPU  BBIIOJIHEHUU KOHTPOJIBHBIX, CAMOCTOSITENIBHBIX pabOT M TECTOB OH IOKa3al
(bparMeHTapHbIl XapakTep 3HAHH, HEIOCTATOYHO IMpaBUWIIbHBIE (DOPMYITHPOBKU 0a30BBIX
MOHATHIA, HO TPU O5TOM OH BJIAJCET OCHOBHBIMU paslelaMH y4eOHOW IMpOTrpamMMbl,
HEO0OXOIMMBIMHU JUISl JAIbHEUIIEro 00yUYeHHUS;

OLIEHKA «yJOBJIECTBOPHUTEIHHO (3)» BBICTABISETCSA CTYICHTY, €CIIM BO BpeMsl OTBeTa OuWiieTa,
IIPU BBINOJIHEHUH KOHTPOJBHBIX, CaMOCTOSITENIbHBIX paboOT M TECTOB OH IOKa3al
pa3po3HEHHBIN XapakTep 3HAHWHA, HEIOCTATOYHO IpaBHIIbHBIE (OPMYIHPOBKH 0a30BBIX
NOHATUH, HapylIeHHE JIOTUYECKOM IOCIe0BATENbHOCTH B H3JIOKEHUHU MPOTrPAMMHOIO
MaTepuaiga, HO IpHU 3TOM OH BJIAJAEET OCHOBHBIMU pazJielaMH Y4yeOHOM IpOrpaMMbl,
HEOO0XOAUMBIMU ISl JaJIbHEHIIEro oOyuyeHus: 1 MOXKET MPUMEHSTh MOJIy4Y€HHbIE 3HAaHUS IO
00pasiy B CTaHIAPTHOW CUTYaIlHH;

OIICHKA «HEYJIOBJIETBOPUTEIHHO (2-1)» BBICTABJISETCS CTYACHTY, €CJIM BO BpeMs OTBETa
Oounera, OH MOKa3aj, YTO HE 3HAeT OOJbIIeH YaCTH OCHOBHOTO COACpXaHHS y4eOHOM
MPOrpaMMBbl  TUCIUIUIMHEI, JOMYCKaeT TrpyOble OmMOKH B (HOPMYIHPOBKAX OCHOBHBIX
MOHATUM JUCHMILUIMHBI U HE YMEET HUCIOJb30BaTh MOJYYCHHBIC 3HAHUS TMPU PEUICHUU
TUTIOBBIX MPAKTUYECKUX 3a7a4.

5. MeTroauyeckue MaTepUalibl, ONpene/siiOle MPouUeaypbl OLEHUBAHUS 3HAHMI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

Bpemst npoBenenust nuddepeHImpoBaHHOTO 3a4eTa cocTaBisieT 1.5 vaca, Ha MOJATOTOBKY
oOyyaromemycs npeaocTasiseTcs He MeHee 40 MUHYT.

Bo Bpemst npoBenenus nuddepeHImpoBaHHOTO 3a4€Ta MPH MOJTOTOBKE OTBETOB Ha OUJIETHI,
o0yyJaromuecst MOT'yT MOJIb30BaThCs MPOrpaMMON TUCIUIUIMHBI, KOHCIIEKTAMU CEMUHAPOB U
000# APYTro TUTEPaTyPON.

Bo Bpems mpoBenenus nud¢depeHIupoBaHHOTO 3a4yéTa MpU OTBETe OO0ydYarollerocs Ha
BOIIPOCHI 110 6I/IJ'I€Ty WM 110 HOporpaMme AUCHUINIMHBI, OH HE MOXET IIO0Jb30BATHCA
KOHCIIEKTaMU CEMUHAPOB U JII000M Jpyroi TUTepaTypoi.



