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1 eaun u 3aga4u AUCHUILINHDBI

1.1 Ileapb AMCHUIINHBI

Lenbto u3yuyeHus AUCUMIUIMHBI «IIporpaMMHbIe KOMIUIEKCHl MHXXEHEPHOTO aHan3a
B MEXaHUKE» SIBIISETCS

— (GopMHpOBaHME 3HAHMM O COBPEMEHHOM IMPOrpaMMHOM OOecCHeuYeHUU
WHXEHEPHOTO  WCCIEAOBAHMS  KOHCTPYKLUMHA  MAalllWH, YMCIEHHBIX  aJIropuTMax,
peanu30BaHHBIX B MPOrPAMMHOM OOECHEYEHHHM, METOAaX MOJAEIUPOBAHUS CIIOXKHBIX
KOHCTPYKIMH ISl aHAIN3a JUHAMUYECKUX CBOMCTB 00beKTa (ISl ONpeeiICHHs YacTOT U
(GopM COOCTBEHHBIX KOJEOAHHI, MOJEIUPOBAHUS MPOILIECCOB MPHU YAAPHOM HArpyXEHUH,
MCCIICIOBAHNS YCTAHOBUBIIMXCSI BBIHYXKJICHHBIX KOJICOAHMW W JAp. 3ala4 JUHAMHKH),
OCBOEHHE MPEAHAZHAYEHHOT0 JIJIs1 3TOI'0 YHUBEPCAIIBHOTO IPOrPpaMMHOI0 00€CIIEUEeHHUS ;

- MOATOTOBKA CTYACHTOB K JAESTEIBHOCTH B COOTBETCTBUU C KBATH(PUKALMOHHON
XapaKTepucTukon crenuanucra no crneunanbHoctu 23.05.01 «Hazemusble TpancmopTHO-
TEXHOJIOTUUECKUE CPECTBAY.

1.2 3agaun qUCHNILIAHBI

3agayaMu aUCUUIUIMHBL «IIporpaMMHBIE KOMIUIEKCHI HMH)KEHEPHOTO aHajiu3a B
MEXaHHUKE» SIBIISTFOTCS:

- O3HAKOMJICHME CTYJEHTOB C IIMPOKO MPUMEHSIEMBIMH COBPEMEHHBIMU
OPOrpaMMHBIMHM  KOMILJIEKCAMH, MO3BOJIAIOIIMMH BBINOJHATh JAUHAMHUYECKUN aHAaJN3
CJIOKHBIX KOHCTPYKIIHIA;

— usydyeHue 3(Q(PEKTUBHBIX M BBICOKONPOU3BOJIUTEIBHBIX UYHUCIECHHBIX aJTOPUTMOB,
UCITOJIb3YEMBIX B COBPEMEHHBIX BBIUYMCIUTEIBHBIX KOMIUIEKCAX ISl aHajdu3a JIHUHAMUKH
MamuH (s ompenencHus 4acToT U (GopM COOCTBEHHBIX KOJICOAHHA, MOICTHPOBAHHUS
IPOLIECCOB B KOHCTPYKIMU NPH YAAPHOM HArpy>K€HHUH, UCCIETOBAHUS YCTAaHOBUBIIUXCS
BBIHY)KJICHHBIX KOJICOAHUH U Jp. 3a7a4 TUHAMHKH ).

- 3HAKOMCTBO C OCHOBAMH PaCUETHOTO MOJECIMPOBAHUS KOHCTPYKIUNA MOOUIBHBIX
MalllMH C HCMOJb30BaHUEM YHHUBEPCAIBHBIX MPOrPAMM METOAA KOHEUYHBIX 3JIEMEHTOB U
YHUBEPCAJIbHBIX IPOrpaMM TPEXMEPHOTO aBTOMATHU3UPOBAHHOIO MPOEKTUPOBAHUS .

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX MPOrpaMm

Huctumummaa  «IIporpaMmHbie  KOMITJIEKCHl WHKEHEPHOTO aHaIM3a B MEXaHHKE»
OTHOCUTCS K 4YacTd, (QopMUpyeMOW ydacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHUH
OCHOBHOI oOpa3zoBarenpHOl mporpamMmbl (OOIT) no crienmanbrocTH 23.05.01 «Hazemnbie
TPAHCTIOPTHO-TEXHOJIOTHUECKHUE CPEICTBAY.

[IpenmecTByromuMu  KypcamMu, Ha  KOTOPBIX  OasWpyeTcss  JHUCIHILIAHA
«IIporpaMMHBIE KOMIUIEKCHI HH)KEHEPHOTO aHAIN3a B MEXaHUKE» SBIISIOTCS:

- MaTeMaTHuKa;

- pusmka;

- CONIPOTUBIICHUE MATEPHAIIOB;

- CTpOUTEhHAS MEXaHUKA;

- IPUKJIaHAs TEOPHUS KOJICOaHMiA;

- TeOpHUsl YIIPYTOCTH;



- I€TAJIM MAIIMH U OCHOBBLI KOHCTPYHUPOBaHUSI,
- BBIYUCIUTCIbHAA MCXaHHUKA.

3 Komnerenuuu odyyarmerocsi, GopmupyemMmblie B pe3yjibTaTe 0CBOCHHUS

AUCIUIIJINHBI

B pe3ynbrate OCBOEGHMS IUCUUILIMHBI CTYACHT JOJDKEH 00JalaTh CleayIolUuMU
npodeccuonanbubiMu (I1K) kommeTeHIIUSIMHU:

B pe3yabTaTe 0cBOCHUS

o0pa3oBaTe/ibHOI
Kon HpOrpaMMBI Ilepeyenb NIaHNpyeMbIX pe3yJibTATOB
KOMIETEeHI[HH . 00y4yeHHs MO0 TUCHUILINHE
o0yuyarmuiicsi 10J15KeH
o0saxaTh
IK-1 Crniocoben 3HATh:
OpraHU30BbIBATH ® BO3MOKHOCTH COBPEMEHHOTO
pa3paboTKy KOHCTPYKIIMHA IPOTPAaMMHOTO 00ECTICUCHHS U
ATC 1 ux KOMIIOHEHTOB BBICOKOIIPOU3BOAUTEILHBIX

BBIYUCIIUTCIBHBIX CUCTEM JISA
BBITTOJIHEHUA TUHAMHUYECKOT'O
aHaJIM3a CJIOKHBIX KOHCTPYKLIHN
MalIVH

® TEOPETUYECKHE OCHOBBI
BBICOKOITPOU3BOIUTENBHBIX
YHUCJIEHHBIX AJITOPUTMOB
JMHAMHYECKOTrO aHalln3a
KOHCTPYKIIMH MAIIIVH.

yMeTh:
® [pEACTaBIAThH OT/IeTbHbIE
KOHCTPYKTHBHBIE 3JIEMEHTBHl MaIlUuH
(B yacTHOCTH - paMm, KYy30BOB,

JeTane  JBUTATEsCH) B  BUIE
pPacYeTHBIX TUHAMHUYECKUX MOJICIICH;
®  JCIOJIb30BaTh COBPEMEHHOE

porpaMMHO€E o0ecriedeHue s
ompeeNieHus 4acToT u popm
COOCTBEHHBIX KOJIEOAHUN CIIOKHBIX
KOHCTPYKIIUH, MOJICIIUPOBAHUS
yIapHBIX MPOIIECCOB, UCCIIECIOBAHUS
YCTaHOBUBILIUXCS BBIHYXIEHHBIX
KoJIEOaHHUH.

BJIA/IETh:

e HaBBLIKAMH HCITOJIH30BAaHUS OJHOH U3
COBPEMEHHBIX BBIUUCIUTEIIBHBIX
porpamM, peajiu3yromen MeTo
KOHEYHBIX DJIEMEHTOB JIS
JUHAMHMYECKOro aHajinu3a
KOHCTPYKIIMI MalIuH.




4 CTpyKTYypa " coepKaHue TUCUUILTHHBI

OO6masi TpyI0EMKOCTh TUCHMIUIMHBI COCTaBISET 3 3a4€THBIX eAuHuIbl, T.e. 108
aKaJeMHUYecKuX 4acoB (u3 HUX 60 yacoB — caMoCTOsITeNIbHASL pabOTa CTY/ACHTOB).
JIMCIMIUIMHA YUTAETCS Ha MATOM Kypce B IeBATOM CEMECTpE.

B neBsiTom cemectpe:

[IpoBoastcsa maGoparopHble paboTel — 48 yacoB, caMmocTosiTelbHas pabdora
ctyneHToB — 60 waca, hopma KOHTPOJIS — 3a4eT.

CprKTypa U COACPIKAHUC NTUCITUITIINHBI «HpOI‘paMMHBIG KOMIIJICKCBI HHKCHCPHOT'O
dHaJIn3a B MCXAaHUKE» 110 CPOKaM U BUIaM pa6OTBI OTPA’XCHBI B HpI/IJ'IO}KeHI/II/I 1.

Conep:xanue pa3aesoB JTUCUUIINHBI.

Tema 1. BBeaenue.

O630p 3amay JAWHAMHUKK MAIWH, [JI pEHIeHUs KOTOPBIX MPHUBICKAIOTCS
COBPEMEHHBIE BBICOKOIIPOU3BOIUTEIIPHBIC BBIUUCIUTEIbHBIE KOMIBIOTCPHBIC CUCTEMBI U
COBpPEMEHHOE IporpaMMHoOe oOecrieueHre. Bo3MOKHOCTH COBPEMEHHOT'O MPOTrPaMMHOTO
obecrieueHUs1 Il aHAIM3a JUHAMHYECKUX XapaKTEPUCTUK KOHCTPYKIIUH MOOHIBHBIX
MalvH. JleMoHcTpalus pe3yabTaToB pacueTHBIX UCCIEOBAHUM PEeaIbHBIX KOHCTPYKITHH.

00630p 3P PEeKTUBHBIX U TPONUZBOIUTEIHHBIX YUCIECHHBIX aJITOPUTMOB, PEeaTU3yeMbIX
B IPOrPAMMHBIX KOMIUIEKCAX JJIsl peIIeHUs 3a7a4 JUHAMUKY MaIluH.

OcHoBHBIE CBelieHUsT M3 Teopuu KojeOanuil. OO030p IMHAMHYECKHX 3ajad,
3G ()EeKTUBHO pelIaeMbIX METOIOM KOHEUHBIX 3JIEMEHTOB. DJIE€MEHThl MAaTPUUHOM anreOpsl
(ctanmaptHast 1 0000IIIEHHAs 3a]aul Ha COOCTBCHHBIC 3HAUCHU ).

Tema 2. MeToa KOHEYHBIX 3JIEMEHTOB KaK OCHOBA /I (DOPMYJIUPOBKH
BbIYMCJNTEIbHBIX MPOLEAYP IMHAMHYECKOr0 AaHAJIH3a KOHCTPYKIMH.

Hcnonb3oBanrue BapUAIMOHHBIX TMPUHIUIOB MEXAaHUKU JJISI BBIBOJIA OCHOBHBIX
COOTHOIIICHUM METOJIa KOHEYHBIX JJEMEHTOB IPHUMEHUTEIBHO K 3ajadyaM JUHAMUKHU
KOHCTPYKIHMH. MaTpHIpl KECTKOCTH, Macc, JAeMI(HUPOBAHHSA KOHEYHO-IJIEMEHTHOU
Mojzenu. CTpykTypa U CBOMCTBa Marpui] cucTteMbl ypaBHeHHN MKD. Tumbl KOHEYHBIX
3JIEMEHTOB, MCIIOJIb3YEMbIE NMPU PEIICHUW 3a7ad JUHAMUKWA. BBIBOJ COOTHOIIECHWH IS
MaTpHII )KECTKOCTH, MACC U JeMIT(UPOBAHUS JIJIT KOHSYHBIX DJIEMEHTOB.

Tema 3. Onpeaesnenue 4acToT U popm coOCTBEHHBIX KoJieOannii. bBa3oBbie
YHCJIEHHbIE METObI

3amaua ompeaeneHus 4acToT M (PopM COOCTBEHHBIX KOJIEOaHWN KOHCTPYKIIMH Kak
3a/laua Ha COOCTBeHHble 3HaueHWs. CraHaapTHas W 0000lIeHHass MpoOJieMbl Ha
coOcTBeHHbIE 3HaueHus. Kiaccudukanus 3amad Ha COOCTBEHHBIE 3HAYEHUS, UCXOIS M3
Pa3MEPHOCTH CUCTEMBI.

Hcnonp3oBanue cIBUTOB MaTpull B mpoOieMe Ha COOCTBEHHbIE 3HAUYCHUS. AHAIU3
CIIEKTpa COOCTBEHHBIX Kojie0anuii ¢ nomompio LDLT pasnoxenns.



Metonbl nUHEHHOW anreOpbl s pEHIeHHs MaJloil 3aJadyd Ha COOCTBEHHBIE
3HaueHus. CeneHre 0000IIEHHONW MPOOIeMbl Ha COOCTBEHHbIE 3HAUEHUSI K CTaHAApTHOU
dbopme. Metoa Bpamenuit Axoou, Tpexaunaronanuzanus ['uBenca, QL anroputm.

Tema 4. MeToabl pelieHUs 32/1a44 HA COOCTBEHHbIE 3HAYEHN S 00IbIIONH
pa3sMepHOCTH

Metoasl pemieHusi 0000IIEHHONW MPOOIeMbl Ha COOCTBEHHbIE 3HAUEHUS OOJBIION
pa3MEpHOCTH C pa3peKEeHHbIMM CHUMMETPUYHBIMH MaTpuulamMu. MeTon oOpaTHBIX
utepauuii. MeTon wurepanuil MOANPOCTPAHCTBA JMJIA OINpPEAENCHHUs YacToT U (popm
COOCTBEHHBIX KOJIEOAHUN KOHCTPYKIIMHU, MOJEIUPYEMO METOJOM KOHEUHBIX 3J€MEHTOB.
Anroputm Jlannoma i omnpeneiaeHuss 4actor M (GopM COOCTBEHHBIX KoJieOaHUM
KOHCTPYKIIMH, MOJIETUPYEMON METOJOM KOHEUHbIX AyieMeHTOB. KBa3ucraTuueckas 3amaya
pacueta CBOOOJIHBIX U KUHEMATHYECKU U3MEHsIeMbIX cucTeM. HyseBble ToHa KojeOaHuil.

Tema 5. HUccaenoBanue HCYCTAHOBUBHINXCH ITMHAMHUYICCKHUX IMPOIECCOB

HccnenoBanne HECTAIMOHAPHBIX  JUHAMHYECKHX IPOIECCOB C  ITOMOIIBIO
UHTCTPUPOBAHKUS TI0 BPEMEHU YpPaBHCHHMH pPaBHOBECHS KOHEUYHO-IJICMCHTHOW CHUCTEMBI.
Metoasl  mpsimoro  wHTerpupoBanus. Merox Heromapka (Newmark) mpsimoro
UHTCTPUPOBAHUS JUHAMUYCCKUX YPaBHECHUM.

Meron XoyOonra (Houbolt) mist mnpsiMOTO HHTETpUPOBAHUS IO BPEMEHU
IUHAMUYECKUX  ypaBHeHUM  paBHOBecus. O030p  Apyrux  METOJOB  MPSMOIO
UHTETpupoBaHus. MIX cX0IUMOCTh U yCTOWYUBOCTh, CPABHUTENLHBIE XapaKTEPUCTUKH.

WNuTerpupoBanue 10 BpEeMEHUM JIMHAMUYECKHX YpPaBHEHUW paBHOBECUS C
UCIIOJIb30BAHUEM PA3JIOKEHUS MO COOCTBEHHBIM ¢opmaMm Kosebanuid. HuTerpain
Hioamensi. IlorpemHoCTH METOJIOB PA3JI0KEHUS U CIIOCOOBI MOBBIIMICHUS] UX CXOIUMOCTH.
CpaBHeHME ¢ IPAMBIMUA METOAaMU. AHAIU3 CIIEKTPOB yAapa.

Tema 6. PacyeT ycTaHOBUBIIMXCS BBIHYK/IE€HHBIX KOJIeOaHUI

ANTOpUTMBI pacyeTa YCTAHOBHMBIIMXCA BBIHYXIACHHBIX KojeOaHuil. CumoBoe u
KHHEeMaTuyeckoe Bo30yxaeHue. [lomyueHune aMIuIUTyIHO-YacCTOTHBIX, (Pa30-4aCTOTHBIX
XapakTEePUCTUK KOHCTpYKUMH. lIpsimMble MeTombl pacuera © METOIABI pacyera ¢
pa3oKeHHEeM 10 COOCTBEHHBIM TOHaM KoJjieOaHuil. [loBbIIEHWME CXOAMMOCTHU
Pa3JI0KECHUS.

Tema 7. HyTI/I MNOBBLIIICHUA TOYHOCTH PACIYCTHOI0O JUHAMHAICCKOI0O aHAJIHU3a

[IpeumyiiecTBa U HEJOCTATKU PA3JIUYHBIX PACYETHBIX MOAXOJ0B MPH BBINOJIHEHUN
JTAHAMUYECKUX HCCIEJOBAHUN KOHCTPYKIMA MaluH. [lorpenmHocTy, BOZHUKAIOIINE TPU
pacdeTax IMHAMUKN MaIlIMH METOJIOM KOHEYHBIX 3JIEMEHTOB. [1yTH MOBBIIIEHUSI TOYHOCTH
BBIMOJIHIEMOT0 METOJOM KOHEYHBIX 3JIEMEHTOB PACUETHOIO aHAIM3a JTUHAMUKHN MAIllvH.

5. O0pa3oBaTesibHbIE TEXHOJIOTUH

Metoarka npenojiaBaHus AUCUUILUIMHBL «[[porpaMMHbIE KOMIUIEKCHI HHKEHEPHOTO
aHAJIN3a B MEXAHUKE» M peaM3alusi KOMIIETEHTHOCTHOTO MOAXO0JAa B H3JIOKEHUH U
BOCIIPUATHHM MaTepuaja MpelyCMaTpUBAaEeT UCMOJIb30BaHUE CIICIYIOMIUX aKTUBHBIX (OpM
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NPOBEJCHHS] TPYNIOBBIX, WHAWBHIYAIbHBIX, AyIUTOPHBIX 3aHATHH B COUYCTAHUH C
BHEAYIUTOPHOW paboTON ¢ 1enbio (OPMUPOBAHUS M Pa3BUTUS TPOGECCHOHATBHBIX
HAaBBIKOB, 00y4aroUIuXcsl:

— MOATOTOBKA K BBITIOTHEHUIO JIAOOPATOPHBIX paboT B J1abOpaTOpUsIX BY3a;

— 3alUTa W WHAUBUAYaJbHOE OOCYKICHHE BBIMOJIHIEMBIX ATAllOB KYpPCOBOTO
MPOEKTa,

— MOJATOTOBKA, TMPEACTAaBICHHE W OOCYXIACHHE TMPE3CHTAIM Ha CEMHHAPCKUX
3aHATHUSAX;

— OpraHm3alys W TMPOBEICHHE TEKYIIEro KOHTPOJIs 3HAHUHM CTYIEHTOB B ¢opme
0JIaHKOBOT'O TECTUPOBAHMUS;

— TPOBEICHUE MAacCTEpP-KJIACCOB DKCIIEPTOB U CHEIMATUCTOB B 00JACTH YHCICHHBIX
METOJIOB U TIPUKJIATHOW MEXaHUKH.

6. OneHo4HbIe CPEACTBA VISl TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH, MIPOMEKYTOYHOM
aTTecTALMM 10 HTOraM OCBOCHHUSA JMCUUIJIMHBI M y4e0HO-MeTOANYeCKoe
o0ecneyeHne CAMOCTOATENbHON padOThI CTYACHTOB.

B npomecce 00y4yeHHS UCHOJIB3YIOTCS  CIEAYIOIIME OLEHOYHBbIE  (POPMBI
CaMOCTOSITEJIbHOM palbOThl CTYACHTOB, OLEHOYHBIE CpPEACTBA TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH M TIPOMEKYTOUHBIX aTTECTAITUN:

- IIOATOTOBKA K BBITIOJTHCHHIO Ha60paTOpHBIX pa60T M UX 3aliuTa.

OueHoYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIC
BOMPOCHI U 3ajaHusi B ¢opMe OJIAaHKOBOrO0 M (WJIM) KOMIBIOTEPHOTO TECTHUPOBAHUSA, IS
KOHTPOJISI OCBOCHUS 00yUYaIOIIMMHUCS Pa3/IeNoB AUCIMIUIMHEI, 3alIMTa KYPCOBOTO MMPOEKTA.

OO6pa3ipl TECTOBBIX 3aJaHU, KOHTPOJIBHBIX BOIIPOCOB M 3aJaHUM JIJIsI MTPOBECHUS
TEKYIIEro KOHTPOJIS, SK3aMEHAIMOHHBIX OUJIETOB, TPUBEICHBI B TIPHIIOKESHHUH 2.

6.1. ®oH O1LIEHOYHBIX CPECTB Jisl MPOBeAEeHNUs MPOMEKYTOUHON aTTECTAIMU
00y4aImmnxcs nNo TMCUUIINHE (MOIYJIIO0).

6.1.1. Ilepeuens KOMMIETEHINI C YKa3aHUEM ATaNoB UX (POpMUPOBaHMS B Tpoliecce
OCBOCHHUS 00pa30BaATEIBHON MTPOTPAMMBI.
B pesynbTate OCBOGHHMS ~AMCHMIUIMHBI  (MOIyns)  (QOPMUPYIOTCS — CIEIyIONIUE
KOMIIETEHIUU

Kon B pesyabTaTe ocBOeHHs1 00pa30BaTEJIbLHON NPOrPaAaMMBbI 00y4AKOIINICS
KOMIIeTeHIUH A0JI2KeH 00J1a1aTh
K-1 Crnioco6eH oprann3oBbIBaTh pa3padoTky KoHCTpykimid ATC u ux
KOMIIOHEHTOB




B npouecce ocBoeHnst 00pa3oBaTeNbHON NPOrpaMMbl TaHHbIE KOMIIETEHIIMH, B TOM

YUCJIC HUX OTACIbHBIC KOMIIOHCHTHI,

bopMUPYIOTCS TOATAllHO B XOJI€ OCBOCHHS

oOy4YaromuMHCs JUCHUIUIMH (MOJYJIEH), TPAaKTUK B COOTBETCTBUM C yYEOHBIM IJIAHOM U
KaJICHIapHbIM I'pa)uKOM y4eOHOI0 IpoLecca.

6.1.2. Onucanue noka3sareJieid ¥ KpUTEpHEB OLCHUBAHUS KOMIIETCHIIUIA,
(hopMupyeMBIX 10 HTOraM OCBOEHHS IMCUMILIMHBI (MOIYJIs1), ONMCAHUE HIKAJ

Oll¢cHUBAaHMUM.

[TokazaTeneM OICHMBAHWS KOMIIETCHIIMHA HA Pa3IMUHBIX dTamax uxX (OPMHUPOBAHHUS
SBIIICTCS JIOCTH)KCHHE OOYYAIOIUMHUCS TUTAHUPYEMBIX pPE3yJbTaTOB OOYYCHHS TIO
JTUCHUTUTAHE (MOYJIIIO).

IIK-1 Cnoco6eH oprann3oBbIBaTh pa3padoTky KOHCTpYKIuil ATC 1 X KOMIIOHEHTOB

Kpurtepuu ouennBanus

IMoka3artenn
2 3 4 5

3HATh: OO6yqaromuiics OO6yuaromuiics OO6yuaromuiics OO6y4aromuiics
BO3MOJKHOCTH JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
COBpeMeHHOFO IIOJIHOC HCIIOJIHBIC 3HAHUS B HYaCTHYHBIC 3HAHUA B IIOJIHBIC 3HAHHS B
IPOrPaMMHOTO OTCYTCTBHUC WIIH obnacTu obnactu obnactu
obecrieyeHus u HEAOCTAaTO4YHOC BO3MOKHOCTEN BO3MOXHOCTEHN BO3MO>XXHOCTEN
BhICOKOTIpOM3BOUT | COOTRETCTRIC COBPEMEHHOTO COBPEMEHHOT0 COBPEMECHHOT'0
eJIbHBIX SHAHUHI B 06Hacum MPOrPaMMHOTO [IpOrpaMMHOTI0 HporpaMMHOTIO
BBIYMCIIUTECIbHBIX BOSMOIKHOCTEH obecrieueHus 1 obecrieyeHus 1 obecrieveHus 1
CHCTeM TS COBPEMCHHOTI'O BBICOKOIIPOM3BOUTE | BPICOKOIIPOU3BOJUTE | BHICOKONPOU3BOUTE
BBITIOJTHEHUS HPOTPAMMHOTO JIbHBIX JIbHBIX JIbHBIX
JIMHAMIYECKOTO obecnieuenns 1 BBIUMCIHTENbHIX BBIYUCIIUTENbHBIX BBIYUCIIUTEIbHBIX
aHaJIn3a CI0XKHBIX BPICOKOIPOUSBON | (11 crem JUIISt CHUCTEM JIJIA CUCTEM IJIsA
KOHCTPYKITHH MTCIIBHBIX BBIIIOJTHECHUS BBITIOJTHEHUS BBITOJIHCHUS
MAIIIHH; BBLITHCINTCILHBIX JUHAMHYECKOTO JMHAMUYECKOTO JIMHAMUYECKOTO
TEOpEeTHUECKUE CHCTEM UL AHATIM3a CII03KHBIX aHaJii3a CJI0XKHBIX aHaJM3a CJI0XKHBIX
OCHOBBI BLITTOJIHCHHS KOHCTPYKLIMH MalIiH KOHCTPYKIIMH MalllMH | KOHCTPYKUUK MAllIUH
BBICOKOTIPOU3BOJIUT FHHAMUECCKOTO | iy nin Wi
ETBHBIX YHCIEHHBIX | o8 TEOPETUYECKUX TCOPETHICCKUX TCOPETUICCKUX
aJIrOPUTMOB CHOPKHBIX . OCHOB OCHOB OCHOB
IMHAMHEYECKOTO KOHCTPYKIINH BBICOKOIIPOM3BOAUTE | BPICOKOMPOU3BOMUTE | BBICOKOMPOU3BOLHUTE
aHaIM3a MalnH Ui TTBHBIX YHCIICHHBIX JIbHBIX YUCIICHHBIX JIbHBIX YUCJIEHHBIX
KOHCTPYKIUHU TeopeTrHeckix aJrOPUTMOB aJITOPUTMOB aJI'OpATMOB
MAIIIHH. OCHOB JMHAMHYECKOTO JMHAMUYECKOTO JIMHAMUYECKOTO

BbICOKONPOU3BOA | AHATM3a AHATI3A

UTCJBHBIX KOHCTPYKIHUH KOHCTPYKIIUH KOHCTPYKIUH

THCIICHHBIX MAIlliH, HO MAIIIVH, CBOGOIHO

MalllvH. JlonyckaroTcs
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ITOPUTMOB 3HAYMTETBHBIE JIOITYCKatOTCSI orepupyer
JMHAMHYECKOTO | OUIMOKH, IPOSIBIISIETCS | HE3HAYUTENIbHBIC NpUOOPETEHHBIMH
AHAIIH34 HEI0CTATOYHOCTD OIIMOKH, HETOYHOCTH, | 3HAHHSMHU.
KOHCTDYKIIHA 3HAHMH, 110 PAIY 3aTpyAHEHHS TIPU
MoKa3aTenen, aHAJIMTUYECCKUX
MaIIHH. .
00yJaroIHiics orepanusx.
UCIIBITHIBACT
3HAYUTCIIBHBIC
3aTpyJHEHUA PU
OIIEPUPOBAHUHU
SHaHUAMU IIPU UX
HIEPEHOCE HA HOBBIE
CUTYyallUU.
yMeThb: OOyuaromuiics e | OOyuyarormiics OO0yuarorurics OO0yuaronuiics
IIPEACTABIIATD yMEET UJIU B JEMOHCTpUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
OTJCIIFHBIC HEI0CTAaTOYHOMI HEIIOJIHOE YaCTUYHOE MOJIHOE COOTBETCTBUE
KOHCTPYKTHBHBIC CTEIEHU YMEET: COOTBETCTBHE COOTBETCTBHE CIENYIOIUX YMEHUN:
SJIEMEHTBI  MallMH | rpencTaBIsAThH CHENYIOIMX YMEHUH: | CIEHYIOIMX YMEHHUIA:
(B 9acTHOCTH - PaM, | orjenbHble MpeICTABIATE
Ky30BOB,  ACTANCH | KOHCTPYKTHBHBIE | Mpe/ICTABIATH TIPECTABIIATE OTJIENbHBIE
IBUraTenei) B BUIC | yemeHTHI OTIEbHBIE OT/ICTbHBIC KOHCTPYKTHBHBIE
PaciCTHRIX MalIuH (B | KOHCTPYKTHBHEIE KOHCTPYKTHBHBIE 9JIEMEHTHI MallvH (B
AUHAMHICCKHIX YaCTHOCTH - PaM, | 3JICMEHThl MalIuH (B | DJIEMCHTHI MamiuH (B | Y4CTHOCTH -  pam,
MOJCICH, Ky30BOB, JIETANEN | yacTHOCTH -  paM, | YACTHOCTH -  paM, | Ky30BOB,  jeTaieii
HCTOJIb30BATh JABUTaTeNe) B | Ky30BOB,  jeTaieil | Ky3oBoB,  jeTaleil | ABHraTencil) B BHIC
COBPEMCHHOC BUJC pPACYCTHBIX | qBUTATENICH) B BHUJE | IBUTATEJCH) B BHJE | PACYETHBIX
IporpaMMHOE AXHAMHYCCKUX pacyeTHEIX pacUeTHBIX JUHAMHUYECKUX
obecrieuenue s MoOZeIIcnu JUHAMHUYECKUX JUHAMUYECKUX MoJelIei
WU i i
olpeIeseHus MoIeei MOJIeNIeH WJIn
HCIIOJIb30BAaTh WU WJIn HCII0JIh30BATh
4acToT U popM
COBPEMEHHOE HCII0JIb30BATh HCIIOJIb30BAaTh COBpPEMEHHOE
COOCTBEHHBIX
o IporpaMmMHOC COBPEMCHHOC COBPEMCHHOC IIporpaMmMHoOe
KoJieOaHMit porp p P porp
obecrieuenme J1 | IpOorpaMMHOC IIporpaMmMHO€C obOecrieyeqgue IS
CJI0KHBIX
o OIIPCACIICHUA obecneyeHne JJIA o0ecrieyenue JI OIIPEETIECHUS YaCTOT
KOHCTPYKIUH
’ 4acToT U hopm ONpEJENEeHHs YaCTOT | ONPENENEHHUs YaCTOT | 1 hopM
MO/ICTTUPOBAHUS
yIAPHEIX COOCTBEHHBIX u hopm 1 popm COBCTBCHHEIX
KoJebanuii COOCTBEHHBIX COOCTBEHHBIX KOJIeOaHUI CIIOKHBIX
MPOIIECCOB, . . 3
CJI0KHBIX KOJI€OaHUH CIIOKHBIX | KOJIE€OAHUH CIIOKHBIX | KOHCTPYKIHH,
HCCIIeIOBaHUS . . .
KOHCTPYKITUH KOHCTPYKIIUH KOHCTPYKITUH MOIEJTUPOBAHMS
YCTaHOBHBILIHUXCS PYIHHH, DY, PyRHH, JeTp
MOJACIINPOBAHUA MOJCIINPOBAHUA MOJCIINPOBAHUA YAapHbBIX IPOIECCOB,
BBIHYXJICHHBIX
o TApPHBIX JAPHBIX IIPOLECCOB JAPHBIX IIPOLIECCCOB HUCCII€JOBAaHUSA
KOTICOAHMIA. yAap yAap p > | yrap p ) )l
IIponIeccoB, HCCIICAOBAHUA HCCIICOOBAHUA YCTaHOBUBIINXCS
HCCIIeIOBaHUS YCTaHOBUBIIUXCS YCTaHOBUBIIUXCS BBIHYKJCHHBIX
YCTAHOBMBIIUXCS | BBIHYXJIEHHBIX BBIHYKJICHHBIX KoJIeOaHMUiA.
BBIHYXICHHBIX KOJIe0aHuii. KoJIeOaHuii.
KoJeOaHuH. CB0060IHO OMepUpyer
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Honyckarorcst
3HAYUTENbHBIC
OIITMOKH, MTPOSIBIISACTCS
HEI0CTaTOYHOCTh
BJIaCHUA HaBBIKAMUN
0 psiAy MOKa3aTenei,

‘YMeHHUs OCBOEHBI, HO
JOITYCKaIOTCsL
HE3HAUUTENIbHbBIE
OLIMOKHU, HETOYHOCTH,
3aTpyaHEHUS IIpU
IIEPEHOCE YMEHUH Ha

npuoOpEeTEeHHBIMU
YMEHUSIMU, TPUMEHSIET
UX B CUTYyalUAX
MMOBHIILICHHOM
CIIO)KHOCTH.

OO0yuaromutics HOBBIC, HECTaHIAPTHBIC
UCIIBITHIBACT CUTyaluu.
3HAYUTCIIBHBIC
3aTpyJHEHUA PU
IMPUMCHCHNHN HAaBbIKOB
B HOBBIX CUTYyalluAX.
BJIAJETh: OOyuaromuiics e | OOyuyarommiics He B OO0yuarorurics OO0yuaromuiics B
HaBbIKAMHU BJIAACCT NJIU B IIOJIHON MEpEC BJIAACCT YaCTUYHO BJIaJCCT IMOJIHOM O00BLEME
WCIIOJTb30BaHUS HENO0CTATOUHOM HaBBIKAMH HaBBIKAMH BJIajieeT HaBbIKAMU
OZTHOU U3 CTCIICHHU BJIAZICCT HCIIOJIb30BaHUS HCIOJH30BaHUA HCIOJL30BaHUA
COBpPEMEHHBIX HaBbIKaMH OJTHOM U3 OJTHOM U3 OJTHOM U3
BBIYHCITUTEITBHBIX HCIIOIL30BAHKA COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
MIpOrpaMM, OJTHOM 13 BBIYMCIIMTEIIBHBIX BBIYUCIIUTEIBHBIX BBIYMCIIMTENIBHBIX
peanuzyromuieit COBPEMEHHBIX MIPOrpaMM, IPOrpaMM, MIPOrpaMm,
METOJ KOHEYHBIX BBIYUCIUTCIIBHBIX | peanu3yromieit METO | peaTM3yroiei METo I | peaTu3yromiei MeTo I
DJIEMEHTOB IS nporpamm, KOHEYHBIX KOHEYHBIX KOHEYHBIX
IIMHAMUAYECKOTO peanusyromiei DJIEMEHTOB ISt DJIEMEHTOB ISt DJIEMEHTOB I
aHanus3a METOJ KOHCYHBIX | qyHaMHU4YeCcKOTO JTUHAMHYECKOTO JIUHAMHUYECKOTO
KOHCTPYKITUI SIICMCHTOB /1A aHanmm3a aHanmm3a aHamM3a
MaII1H. ANHAMHYCCKOIO | koHCTPYKUUN KOHCTPYKIUI KOHCTPYKITUH
aHainsa MaIIHH. MAIIIHH. MAIIIHH.
KOHCTPYKIHH HaBbiku 0CBOCHBI, HO CB000OHO IPUMEHSIET
MallluH. I[OHYCKaIOTCﬂ JAOIIYCKaroTCA IMMOJIYy4YCHHbBIC HABbIKH B
3HAYUTCIIbHBIC HCE3HAYUTCIBbHBIC CUTyalusAx
OIMOKH, TIPOSIBJIICTCS | OIMMMOKH, HETOYHOCTH, | TTOBBIIICHHOM
HEOAOCTATOYHOCTH 3aTpyAHECHUS IIpU CJIOKHOCTH.

BJIaJICHUS] HABBIKAMHU
10 psiy MOKa3aTeNeu,
OO0y4aromuiics
HCHBITHIBAET
3HAYUTENbHBIC
3aTpyAHEHUs IpU
NPYMEHEHUH HaBBIKOB
B HOBBIX CUTYaIHsIX.

MEPEHOCE YMEHUI Ha
HOBBIE, HECTaHIAPTHbIC
CUTYyalLlUu.

[I[Ixanpl OLlEHUBAHKS PE3YJIBTATOB MMPOMEKYTOUHOM aTTECTAIIMU U UX ONHCAHUE:
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®opMa NPOME:KYTOYHOM aTTeCTAllUM: 3a4eT.

[IpomesxyTouHas arrecTals oOydalomuxcs B (opme 3adé€ra MPOBOJUTCSA IO
pe3ysibTaTaM BBINIOJIHEHHSI BCEX BUIOB Y4€OHOH paboOThI, MPEIYyCMOTPEHHBIX YYEOHBIM
IUIAHOM TI0 JAaHHOW JUCUUIUIMHE (MOIYJI0), MPU 3TOM YUMTHIBAIOTCS PE3YJIbTAThHI
TEKYIIEro KOHTPOJISI YCIEBAEMOCTH B TeueHue cemecTpa. OLeHKa CTENeHU JOCTUKEHUS
oOy4YaromMUMHCS TUIAHUPYEMBIX pPE3yJIbTAaTOB OOYYEHHS MO AMCHMIUIMHE (MOAYJIIO)
MPOBOJUTCS TPENoAaBaTeiIeM, BEAYIIMM 3aHATUS MO AUCUHUIUIMHE (MOAYII0) METOJIOM
AKCIEepTHOM oreHKU. 1o uToraM mpomMexyTo4HOM aTTeCTalluy M0 JUCUUILIMHE (MOAYJIIO)
BBICTABJISICTCS OLICHKA «3a4YTCHO» WIN «HE 3a4TCHOY.

Hkana
OLlEHUBAHUA

Onucanue

Boinonnensr Bce BBl y4eOHOW paboOTHI, MPEAyCMOTPEHHBIC
yueOHbIM TIaHOM. CTYJIEHT JEeMOHCTPUPYET COOTBETCTBHUE
3HaHWUW, yMEHUW, HaBBIKOB TIPUBCICHHBIM B  TabJMIIaX
nokKaszaTesiei,  omepupyer  NPHOOPETEHHBIMH  3HAHHSIMU,
3a4TeHo YMEHUSIMH, HABBIKAMU, TPUMEHSIET UX B CUTYAIUSAX MMOBBIIIEHHOM
cinoxxkHocTu. [Ipu ATOM MOTYT OBITH TOMYIICHBI HE3HAYUTEIHHBIE
OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS TPU aAHATUTHUYECKHUX
omepauusx, IIepeHOoce 3HAaHMM W YMEHHM Ha  HOBBIC,
HECTaHJAPTHBIE CUTYAIUU.

He BbmosHen oawmH wunu Oojiee BUIOB YuyeOHOW paboOTHI,
PEAYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYAEHT JAEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBHUEC 3HAHUM, YMEHUM, HaBBIKOB
NpPUBEJICHHBIM B  TaONWIIaX  TMOKaszaTeled,  JOMyCKarTCs
3HAYMTENIPHBIC OIMUOKH, TIPOSIBISETCS OTCYTCTBUE 3HAHUMU,
YMEHUM, HABBIKOB IO PsAYy TOKa3aTeleH, CTYyJCHT HCIBITHIBACT
3HAYMTENIPHBIC 3aTPYAHCHUS TNPU OINEPUPOBAHUM 3HAHUSMHU H
YMEHUSMH TP UX IIEPEHOCE Ha HOBBIC CUTYAIIHH.

He 3aureno

@DOHIIBI OIEHOYHBIX CPEACTB TMPEACTaBICHH B TPWIOKEHHH 2 K pabouei
[IporpammMe.

7. Y4eOHO-MeTOANYECKOe U MH(POPMAIIMOHHOE o0ecliedeHUe TUCIMIIMHBI.

a) OCHOBHAaf JiUTepaTypa:

1. Makapos, E. T. ComnpoTuBieHHEe MaTepHAIOB C KCIOJb30BAHUEM
BBIYMCITUTEILHBIX KOMIUIEKCOB : yueOHoe mocobme mis By3oB / E. I'. MakapoB. — 2-¢
u3Ad., ucnp. u gon. — Mocksa : M3garensctBo IOpaiit, 2020. — 413 ¢. — (Bsicmiee

obpazopanue). — ISBN 978-5-534-01761-8.
URL: https://urait.ru/bcode/453500
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2. Kpuomanko, C. H. CrpourenbHas MexaHUKa : YYEOHMK M MPAKTUKYM IS
By30B / C. H. KpuBomanko. — 2-¢ u3z., nepepad. u mon. — Mocksa : M3agaTenbcTBoO
Opaiit, 2020. — 391 c. — (Boicuiee o6pazoBanue). — ISBN 978-5-534-01124-1.

URL: https://urait.ru/bcode/449733

0) 1OMOJIHUTEJILHAS JIUTEepaTypa:

1. Connatkun, A. B. BBegeHue B MeTO/] KOHEUHBIX AJIEMEHTOB : yueOHOe mocodue /
A. B. Connatkun, E. C. bapanoBa. — Cankrt-IletepOypr : BI'TY "Boenmex" um. J[.O.
Ycrunosa, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.

URL: https://e.lanbook.com/book/172238

B) DJIEKTPOHHBbIE 00pa30BaTeIbHbIE PECYPCHI:
Kypc naxoaurcs B pa3paboTke

MartepuajibHO-TEXHHYECKOE o0ecneYeHue TUCIUIUIMHBI.

.Ay,HI/ITOpI/IH IJIA JICKHUOHHBIX MW TIPAKTHYCCKHX 3aHITUN 06HICFO (bOHJIa: CTOJIBI
y‘{€6HI)IC CO CKaMbsiMH, ayAUTOPHAA JOCKa, HACTCHHBIM HpOCKHHOHHBIﬁ JKpaH. PaGouee
MCCTO IIpCriogaBaTeiid: CTOJI, CTYJI.

.KOMHBIOTeprlﬁ KJIaCcC : CTOJIbI, CTYJIbs, MAapKCpHasA A0CKa, KOMIIBIOTCPHLI C
IMPUKIAIHBIM TEMATHYCCKUM IIPOTrpaMMHBIM O6€CH€‘IGHI/IGM, HO,Z[BCCHOI;'I IMPOCKTOP C
I/IHTepaKTI/IBHOﬁ I[OCKOﬁ. PaGouee mecto ImperioaaBaTeisi: CTOJ, CTYJI, KOMIIBIOTCP.

MeTonnyeckue peKOMEHIAMH 1JIs1 CAMOCTOSITEJIbHOI padoThl CTYIeHTOB

3aayaMu CaMOCTOATENBHON pabOTHI CTYIEHTOB SIBISIOTCS:

1. Cucrematuzanmsi ¥ 3aKpEIUVIEHUE IMOJIYYEHHBIX TEOPETHUECKUX 3HAHUU U

NPaKTUYECKUX YMEHUMN CTYAECHTOB;

VYrinybnenve u paciupeHue TeOpEeTUIECKON MOTOTOBKHY;

3. ®opmupoBaHHE YMEHUN HCIOJIB30BATh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTALIMIO U CIIELUANBHYIO JTUTEPATYPY;

4, Pa3BuTHE IO3HABATEIBHBIX CIOCOOHOCTEH M aKTUBHOCTH CTYIEHTOB, TBOPYECKOM
VHHUIMATUBBI, CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BAaHHOCTH;

5. MHcnonws3zoBanue matepuaina, COOpPAaHHOTO U MOJYYEHHOTO B XOJE CaMOCTOSTEIbHBIX
3aHATUNA HAa MPAKTUYECKUX 3aHATHUSIX, MPU HAMUCAHUU KYpPCOBBIX U BBIITYCKHOM
KBTH(PUKAIIMOHHOM pabdoT, s 3HPEeKTUBHON MOATOTOBKMA K MTOTOBBIM 3a4eTaM U
JK3aMEHAM.

N3ydyeHne TUCHUIUIMHBI JOKHO CONMPOBOXKAATHCSI MHTEHCUBHOM CaMOCTOSATEIILHOU
paboTOll  CTYAEHTOB C PEKOMEHJIOBAHHBIMHM  MPEMNOJaBaTeNSIMU  JINTEPATYPHBIMU
HMCTOYHUKAMU U C MaTepHalaMu, MOJTYYEHHBIMU HA JICKIIUOHHBIX, TPAKTUYECKUX 3aHITUAX
u nabopatopHbix padorax. CTyIEeHT JOJKEH MOMHUTh, YTO HAYMHATh CAMOCTOSATENIbHBIC
3aHATHS CJIEAYET C MEPBOrO JHSA W3YYCHUS AUCLHMIUIMHBI U MPOBOJHWTH UX PETYISPHO.
OdyeHb Ba)KHO MPUIIOKUTH MAKCUMYM YCUJIUMA, BOJH, YTOOBI 3aCTaBUTh ceOsi paboOTaTh C
MIOJIHOM HAarpy3KoH ¢ MEepBOTO JIHS.

no
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Kaxxnplil CTyaeHT NOMKEeH caM IUIAHUPOBaTh CBOK CaMOCTOATEIBHYIO padoTy,
UCXOJS U3 CBOMX BO3MOXXHOCTEH U MPUOPUTETOB. ITO CTUMYJIUPYET BBINOIHEHUE PabOTHI,
co3faeT Ooyiee CIOKOMHYIO OOCTaHOBKY, YTO B WTOT€ IMOJIOKHUTEIBHO CKAa3bIBA€TCS Ha
YCBOEHUH MaTepuaa.

Ha ocHOBe u3yuyeHUs pEeKOMEHIOBAHHOW JHMTEpaTyphbl 11eJ1IeCO00pPa3HO COCTABUTH
KOHCIIEKT OCHOBHBIX TEPMUHOB, TIOJIOKEHUM U OnpeieNIeHnH, TpeOyIOIIUX 3alOMUHAHUS U
HEOOXOIUMBIX JIJI OCBOCHHUSI pa3/iesioB JUCIUIUIMHBI.

Jlist nonoTBOpHOM pabOThl HEMANOBAXHOE 3HAUYEHHE MMeeT OOCTaHOBKA, OpraHu3alus
pabouero mecta. HyxkHO m00uUTbCs, 4TOOBI MeCTO PabOTHI MO BO3MOXKHOCTU OBLIO
noctosiHHbIM. PaGoTa Ha TpUBBIYHOM MecTe JejaeT ee 0Oosee IJI0JI0TBOPHOM.
[IpoayKTUBHOCTh pabOTHl 3aBUCUT OT MPABUIBHOTO YEpeNOBaHMS Tpylda U OTAbIXa.
IToaTOoMy Ka)xzIple 4ac WM JIBa CIeNyeT AenaTh, nepepblB Ha 10-15 munyT. BeixonHsie
JTHU JIy4Ille TTOCBATUTb aKTUBHOMY OTABIXY, 3aHSATUSM CIIOPTOM, MPOTYJIKAMHU Ha CBEXKEM
BO3AyXe M T.J. [lake mepekitoueHue ¢ OJHOrO0 BHJIa YMCTBEHHOM paOOThl Ha JApYrou
MOJKET CIY>KUTh aKTUBHBIM OTABIXOM.

Oco0oe MecTo yaensieTcs KOHCYJIbTUPOBAHUIO, KaK OJHOUN 13 (popm 00ydeHHs] U KOHTPOJIS
caMoCToATeNbHOM  paboTel. KoHCynbTHpOBaHHME TMpeanojaraer ocoobiM  00pa3om
OpraHM30BaHHOE  B3aMMOJEHCTBHE  MEXIY  NPENoJaBaTeIeM-KOHCYJIbTAaHTOM U
CTyJ€HTaMH, HaIlpaBJIe€HHOE Ha pa3pelieHue MpodieM ¢ BHECEHUE TMO3UTHUBHBIX
U3MEHEHHI B 1€ITEIbHOCTh CTY/IEHTOB.

MeTtoandeckue PEKOMEHIANNA IJIA IPErnoaaBaTe/id

B3aumoperictBue npenogasaress cO CTyACHTAMU MOXHO Pa3JeiUTh HA HECKOJIBKO
COCTaBIAIOMIMX — JICKIIMOHHBIC, TPAKTUYECKWE U JAOOpaTOpHBIE 3aHIATHS U
KOHCyJIbTUpOBaHue. [Ipenonasarens 10IKEH MTOCIE0BATENBHO BBIUUTATh CTYACHTAM Psij
JIEKIMHA, B XOJ€ KOTOPBIX CJIEAYET COCPEAOTOUYNTH BHUMAHUE HA KIIOUEBBIX MOMEHTaX
KOHKPETHOIO TEOPETUYECKOr0 MaTepualia, a TakXke OpraHu30BaThb MPOBEICHUE
NPAKTUYECKUX 3aHITHI TakuM 00pa3oM, 4TOObI aKTUBU3MPOBATH MBIIIUICHUE CTYJIEHTOB,
CTUMYJUPOBATh CaMOCTOSTEIFHOE W3BJICUYCHHE HMH HE0OXonuMoW HHpOpMalud u3
Pa3IMYHBIX HMCTOYHUKOB, CPAaBHUTEIBHBIM aHAN3 METOJOB PEUICHUN, COIMOCTABICHUE
MOJIYYCHHBIX PE3YIbTaTOB, (POPMYIUPOBKY M apryMEHTAIMIO COOCTBEHHBIX B3IJISIIOB Ha
MHOTHE CIIOPHBIE MPOOJIEMBI.

[lepen HauanoOM MpemnoiaBaHusl MPENoAaBaATENI0 HEOOXO0IUMO:

- U3y4YUTh paboOYyIo MPOrpaMmy, €U U 3a4a4U JUCIUIUINHBI;

- YEeTKO TMpEJCTaBIATh ce0e, KaKue 3HaHMs, YMEHUS W HaBBIKU JIOJDKEH MPUOOpPECTH
CTYJEHT;

- IO3HAKOMHTCSI C BUIaMH Y4eOHOM paboTHI;

- U3YYUTH COJIEP/KAHUE PA3AEIOB JUCIUIIINHBIL.

B xome nexnmmoHHOTO 3aHSATHSA TPENOoJaBaTellb JOJKEH Ha3BaTh TEMY, y4cOHbBIC
BOIIPOCHI, O3HAKOMHUTH CTYJICHTOB C MEPEYHEM OCHOBHOW M JOTOJHUTEIBHOU JUTEPATYPHI
10 TEME 3aHATHUSL.
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Bo BcTynuTenbHOM YacTu JEKUUM OOOCHOBAaTH MECTO M POJIb U3y4aeMOW TEMBI B
y4eOHON JUCUUIUIMHE, PACKPBITh €€ MpaKTUYecKoe 3HaueHue. Ecnu unraercs He nepBas
JIEKLHKs, TO HEOOXOUMO YBSI3aTh €€ TEMY C MPEbIAYIIEH, He Hapyllas JOTUKH U3J10KEHUS
yueOHOro marepuania. JISKIuio cieyer HauuHaTh, TOIbKO YETKO 0003HAYUB €€ XapaKTep,
TEMY U KPYT T€X BOIPOCOB, KOTOPhIE B €€ X0/€ OyAyT pacCMOTPEHBI.

B oCHOBHOI1 YacTu JEKIHH CIIEyEeT pacKpblBaTh COAEp)KaHWE YUEOHBIX BOIPOCOB,
aKIICHTUPOBAaTh BHUMAHUE CTYAEHTOB Ha OCHOBHBIX KaT€TOPUSX, SIBJICHUAX U MPOILECCAX,
O0COOEHHOCTAX MX MpoTeKaHus. PackpblBaTh CYHIIHOCTh M COZAEpP’KAHUE PA3IMYHBIX TOYEK
3pE€HUsT U Hay4HbIX TOJIXOJ0B K OOBSCHEHHIO TE€X WJIM HMHBIX SBJICHUH M IPOLIECCOB.
Cnegyer apryMeHTHPOBAaHO OOOCHOBaTh COOCTBEHHYIO MO3UIMI0O MO CIOPHBIM
TEOpEeTHYECKUM BompocaM. IlpuBoauTe mnpumepbl. 3agaBaTb 10 XOAY H3JIOKEHUSA
JEKIIMOHHOI0 MaTepuana pUTOPUYECKUE BOIPOCHI U CAMOMY JaBaTh HAa HUX OTBET. JTO
CIOCOOCTBYET aKTHMBHM3ALMU MBICIUTENBHONU JIEATEIbHOCTH CTYJIEHTOB, MOBBIIMICHUIO UX
BHUMAaHUSl U MHTEpEca K MaTepHually JIEKIIMH, €€ colepkaHuto. [IpernongaBarens NOJKEH
PYKOBOJIUTh pPAaOOTOM CTYAEHTOB IO KOHCIEKTUPOBAHHIO JIEKIIMOHHOTO MaTepuaa,
NOTYEPKUBATh HEOOXOJUMOCTh OTPAXKEHUS B KOHCIEKTaX OCHOBHBIX IMOJIOKEHUHN
U3y4aeMoi TeMbI, 0000 BbIACIISAS KaTErOPUITHBIN armapar.

B 3akimounTenbHON 4acTH JIEKIIMU HEOOXOAUMO CPOPMYIUPOBATH OOIIKE BBHIBOIBI
0 TEME, pPACKPBIBAIOIINE COAEPKAHUE BCEX BOIPOCOB, IMOCTABIEHHBIX B JIEKLIHH.
OOBSIBUTH IJIAH OYEPEITHOTO CEMHUHAPCKOTO WM JaOOpaTOPHOTO 3aHSTHS, NaTh KPAaTKHUE
pPEKOMEHJAIMU [0 TMOATOTOBKE CTYAEHTOB K CEMHHApy WM JabopaTopHoil pabore.
OnpenenuTs MECTO W BpEMs KOHCYJIbTAallMM CTYACHTaM, IOXEJIaBLIIMM BBICTYIUTh Ha
CEMUHAape ¢ JI0KIajaMu U pedepataMu Mo akTyaJIbHBIM BOPOCaM 00CYKIaeMOU TEMBI.

Lens mpakTuyeckux U JaOOPATOPHBIX 3aHATUN - 00€CIEUUTh KOHTPOJIb YCBOCHHUS
y4e0HOro Matepuaia CTyJeHTaMH, paclIMpeHne 1 yriyOieHne 3HaHUH, TTOyYeHHbIX UMHU
Ha JICKIUSIX WU B XOJE€ CaMOCTOSTeNbHON paboTel. IloBwimieHne 3¢ @dEKTUBHOCTH
NPAKTUYECKUX 3aHSATUN JTOCTUTAETCS TMOCPEACTBOM CO3/IaHUS TBOPUYECKOW OOCTaHOBKH,
pacroJyiararonieii CTyJIeHTOB K BBICKAa3bIBAaHWIO COOCTBEHHBIX B3TJIANIOB U CYXIACHHUH IO
o0CyXJlTaeMbIM BOIMPOCAM, KEJAHUIO y CTYACHTOB MOpPadOTaTh y JIOCKU TPH PEIICHUH
3a7a4.

[Tocne ka»a0ro JEKIUOHHOTO, JIaOOPATOPHOTO U MPAKTUUYECKOTO 3aHITHS ClEaTh
COOTBETCTBYIOIYIO 3allHCh B JKypPHAJIAX Yyd4eTa IOCEIIAEMOCTH 3aHATUU CTYACHTAaMH,
BBISICHUTh Y CTapOCT YYE€OHBIX TPYII MNPUYUHBI OTCYTCTBHUSI CTYJACHTOB Ha 3aHATHSAX.
[IpoBOaUTE TpPYIIIOBBIE M WHAMBHUAYaJIbHbIC KOHCYJBTAUHMH CTYIEHTOB II0 BOIPOCAM,
BO3HMKAIOUIUM Yy CTYAEHTOB B XOJ€ HX IOATNOTOBKM K TEKYLIEH M IPOMEKYTOYHOU
aTTeCTallMM IO Y4eOHOW IUCUUIUIMHE, PEKOMEHJOBATh B IMOMOIIb Y4YEOHBIE W JIpyrue
MaTepHUaibl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

DK3aMeH W 3a4€eT MO JUCIHUIUINHE IPOBOAUTCSA B (hOpME MUCHMEHHOTO SK3aMEHa C
MocieAyoeil MHAMBUIYaJbHONM Oeceoil CcO CTyAEHTOM Ha OCHOBE BOIPOCOB,
c(hOpMYITHPOBAHHBIX B 3a4€THBIX HJIM dK3aMEHAIIMOHHBIX OunieTax. B OmineT BHOCHUTCS 1Ba
TEOPETUYECKUX Y OJIMH MPAKTUYECKUN BOMPOC U3 PA3IMYHBIX PA3/I€JIOB TUCIUILIAHBI JJIs
0oJiee MOJHOW MPOBEPKH 3HAHUU CTyAEHTOB. OlEHKAa BBICTABISETCS IMPENOJABATEIIEM U
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OOBSBIISICTCS TIOCJIE OTBETA. HpeHOI[aBaTeJIB HpI/IHI/IMaIOIHI/Iﬁ 3a4€T HJIN 3K3aMCH JIHUYHO
HCECCT OTBETCTBCHHOCTD 3a IMPABUJIBHOCTH BBICTABJICHHA OLICHKH.
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Crpykrypa u coaep;kanue JucuumInHbl «[IporpaMMHbIe KOMILIEKCHI HHXKEHEPHOI0 AHAJIM3Aa B MEXaHUKe»

o CrnequajJdbHOCTH

23.05.01 «Ha3zemMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»»

(cmenmaucr)
< Buabl yueOHoii padoTsl, Dop-
g = 2| BKIIOYas CAMOCTONATEILHYIO Buasbl camocrosiTe/ibHOMH padoThI MBI
Pa3nen g % § padoTy CTY/IEHTOB, CTY/IeHTOB arrec-
/n S T 3 U TPYA0EMKOCThb B Yacax TaUUH
J | 1/C | a6 | CPC | KCP | K.P. | K.IL | PTP | Pedepar | K/p | D | 3
CeabMoii cemectp
Tema 1. BBenenne JlaGopatopHbie
padoThl «3HAKOMCTBO C
1 | yHuBepcaJIbHBIM MPOTrPAMMHBIM 9 1-2 4 4
ol0ecrnieyeHueM VIS
AUHAMHUYECKOI0 aHAJIN3a»
Tema 2. MeToa KOHEYHBIX
3JIEeMEHTOB KaK OCHOBA /Il
2 dopmympoBku 9 3-4 8 8
BbIYHCJIUTEIbHBIX NPOLEAYP
AUHAMHUYECKOI0 aHAJIN3a
KOHCTPYKUMId.
Tema 3. OnpenesieHue 4acToT U
3 | hpopm coOCTBEHHBIX KOJIeOAHMA. 9 5-8 8 12
ba3oBble YHc/IeHHbIE METObI.
Tema 4. MeToabl penieHust
4 | 3aga4M HA cOOCTBEHHbIE 3HAYEHHUS 9 9-12 8 12
00JIbIION PAa3MEPHOCTH
Tema S. UccaenoBanue
5 | HeyCTAHOBMBIIMXCS 9 13-14 10 12
AMHAMMYECKHX NPOLECCOB.

16



Tema 6. Pacuer ycraHOBHBIIMXCS
BBIHY:KIE€HHBIX Kos1eOanuii. ITyTn

MOBBILIEHUS TOYHOCTH 15-16 10 12
PacyeTHOr0 JUHAMMYECKOT 0
aHaJIn3a
dopma aTTecTaluu
Bcero yacoB 1o IUCIUILUINHE B
48 60

JIEBSITOM CEMECTpe
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Tpunooicenue 2 k

. . paboyel npocpamme
MUWHUCTEPCTBO HAYKHU 1 BBICIHIEI'O OBPA3OBAHN A POCCUMCKOU ®ENEPAIIUN

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Kadenpa: lunamuka, NpOYHOCTH MAIIMH U CONPOTHUBJIEHHE MaTePHAJIOB

®OH/J ONEHOYHBIX CPEACTB

MO JUCLUMJIUHE

««IIporpaMMHBIe KOMILJICKCHI HHKEHEPHOI0 AHAJIM32 B MEXaHUKEe»

CriemnainbHOCTD
23.05.01 HazemMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeACTBA

npoduib
«KoMnbloTepHbIi MH:KUHUPUHT B ABTOMO0MJIECTPOEHUM »

KBanuduxkanus (cTeneHs) BHITYCKHUKA
Huxenep

dopma oOydeHUS
Ounas

Cocras: 1. ITaciopT ¢poHIa OLIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEICTB:

Mockea, 2024 200

18



MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHLIUA

Tabnuua 1

IIporpaMmMHBbIe KOMILUIEKCHI HHKEHEPHOT0 AHAJIN3Aa B MEeXaHUKe

dI'0C BO

B mporiecce 0cBOSHUS JAaHHOHN JIUCIUTUIMHBI CTYACHT (QOPMHPYET U IEMOHCTPUPYET CICAYIONTUE
o0enpogeccnoHalbHbIe U NPO(ecCHOHAIbHbIE KOMIIETEeHIINH

KOMIIETEHIINHN IlepeyeHb KOMIIOHEHTOB Texnosoruss | @opma CreneHu ypoBHeil 0CBOCHHA
NH- O®OPMYJINPOB- (GopMUpPOBAH (OLEHOYHO |KOMIIETEHLUIl
JEKC |KA U ro

KOMIIETEHI[UIl (CpeacTBa
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IIK-1

Crniocoben
OpraHu30BBIBATH
pa3paboTKy
koHcTpyKuui ATC u
X KOMIIOHEHTOB

3HATDb:
[ ]

yMeTh:

BO3MOYHOCTU COBPEMEHHOTO
IPOrPaMMHOTO 0OCCIICUCHHUS U
BBICOKOITPOU3BOIUTENBHBIX
BBIYHUCIIUTENBHBIX CUCTEM IS
BBITIOJTHEHHSI IMHAMUYECKOT0 aHaIn3a
CJIOXHBIX KOHCTPYKLIUNA MalIuH
TEOPETUYECKHE OCHOBBI
BBICOKOTIPOU3BOAUTEIbHBIX YUCIEHHBIX
QITOPUTMOB JIMHAMUYECKOTO aHaJINU3a
KOHCTPYKIMI MAIlIMH.

TIPEJICTaBIIATh OTAENbHEIE
KOHCTPYKTHUBHBIC 3JICMEHTHI MallvH (B
YaCTHOCTH - paM, Ky30BOB, JeTalieH
JIBUTATENIel) B  BHJE  PaCUCTHBIX
IMHAMHYECKUX MOJICIICH;

HCIIOJIb30BaTh COBPEMEHHOE
MpoTrpaMMHOE 00ecTIeueHre JIst
ompeneseHus 4acToT U hopm
COOCTBEHHBIX KOJIEOaHUH CIOKHBIX
KOHCTPYKITUH, MOJICITUPOBAHUS
YIapHBIX MPOIECCOB, UCCIICIOBAHUS
YCTaHOBUBIIUXCS BBIHYKJICHHBIX
KOJIEOaHHUH.

BJIAJETh:

HaBbIKAMU HCIIOJIb30BaHUS OJHON U3
COBPEMEHHBIX BBIUMCIUTEIbHBIX
IporpaMM, peaau3yroiieid MeTo 1
KOHEUYHBIX JIEMEHTOB JIJIs
JUHAMUYECKOTO aHalin3a KOHCTPYKIUI
MaII}H.

CamocTos-
TCJIbHAasA
pabora,
IICKIIMH,
[paKTHYEC-
KHC 3aHSTHS,
1abopPaTOPHBI
e paboThI

YO

ba30BbIil ypOBeHb:

- CIOCOOEH UCTIONB30BATh COBPEMEHHOE
MporpaMMHoe obecriedeHne I pacyera
KOHCTPYKILIMI MAllIMH B LIEJIOM U
OTACIBbHBIX KOHCTPYKTHUBHBIX 3JICMCHTOB
MaIuH (paM, Ky30BOB, JI€Tajeh
ImBUTATENEH ).

Bocnpon3BoICTBO NOJIYYEHHBIX

3HAHUW B XOJI€ TEKYIETO KOHTPOJIS.
IloBbIlIEHHBI YPOBEHB:

- CITOCOOEH CaMOCTOATEIHHO

MCIIOJIB30BATh COBPEMEHHOE ITPOrPaMMHOE
obecrieueHue JuIs pacyera KOHCTPYKIMI
MAIlIMH B LICJIOM U OTICIBHBIX
KOHCTPYKTUBHBIX 3JICMCHTOB MallWH (paM,
Ky30BOB, JIETaJIei IBUTATENCH);

- CIIOCOOCH CaMOCTOSITEIEHO BBIIOIHSATD
QHAJIN3 HANIPSLDKEHHO e OPMUPOBAHHOTO
COCTOSIHUS M TIPOYHOCTH JICTANEH U y3710B
MaIvH.

[MPAKTUYECKOE PUMEHECHUE NIOJTYYEHHBIX
3HAHUU B IIpOLIECCe MOATOTOBKH K
CEMHUHapaM, K BBICTYIUIEHUIO C JOKJIAJ0M
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Tpunooicenue 3
K pabouetl npocpamme

Hepeltenb OUECHOUYHbIX cpedcme no ()ucuunﬂuue
«HpOZpa.MMHble KOMRJIEKCbl UHICEHEPHO20 AHAIU3A 6 MEXAHUKE»

HaumenoBanue [IpencraBnenue

Ne OIIEHOYHOTO Kparkas xapakreprucTruka OLleHOYHOTO OLICHOYHOTO CPE/CTBA B

OC cpeacTsa CpeacTea ®OC
CpencTBO KOHTpOJIS, OpPraHM30BaHHOE Kak
crenuaiibHas ~ Oecela  MEAaroTHYECKOTro

VerHplii onpoc  [pa0OTHHKAa ¢ 0Oyd4aroIUMCsS Ha  TEMBI, Bomnpocsr no
1 cobeceoBaHMe, (CBSI3aHHBIE C HM3y4aeMOW JUCIHUIUIMHOW, U TeMam/paszenam
(YO) [pacCYMTaHHOE Ha BBISICHEHHE 00beMa 3HaAHUI JIACTTUTITAHBI

00y4aroIerocs 1Mo ONpeeICHHOMY pa3Jieny,
reMe, mpobseme H T.11.
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®akynsrer TPAHCIIOPTHBIN
Kadenpa «/lunamuka, npoOYHOCTh MAIIUH U COMPOTUBJICHUE MAaTEPUATIOB)
JuciuiuinHa - IporpaMMHbIe KOMILIEKCHI HHKEHEPHOr0 AHAJIH3a B MEXaHHKe

PoONPE

o

©ooNo®

11.
12.
13.
14.
15.
16.
17.
18.
19.

CnemunaianHocTh 23.05.01
Ha3zeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

Bonpoce! 1yis1 KOHTPOJISI 3HAHUM M0 AUCIHUIITIMHE
«IIporpaMMHbIe KOMILIEKCHI HHKEHEPHOT'0 AHAJIM3Aa B MEXaHUKe»

VYpaBHeHHE TUHAMHYECKOTO PAaBHOBECHS CUCTEMBI C OJJTHOW CTENEHbIO CBOOO bl 0€3 3aTyXaHusl U IPU HAIMYUU BA3KOTO JeMI(UPO BaHUS.

CoOcTBeHHBIE KOJIEOAHHS CHCTEMBI C OJHOM CTETEHBI0 CBOOOIbI 0€3 3aTyXaHH.

CobcTBeHHbIE KOJIEOaHHs CUCTEMBI C OJTHOM CTENEHBI0 CBOOO b TP HATMYUUU BA3KOTO JIeMI(UPOBAHUS.

Brinyx1eHHBIC KOJIE0aHUSI CHCTEMBI C OJTHOM CTETIEHBIO CBOOOIBI 0€3 3aTyXaHUs U MPU HAJTUYHH BA3KOTO neMidupoBanus. YacTOTHBIE
XapaKTEPUCTHKU CHCTEMBI.

MatpuyHoe ypaBHEHHE JUHAMUYECKOTO PaBHOBECHUSI KOHEUHO-3JIeMEeHTHOU cucteMbl. OcHOoBHBIE MaTpulibl. ( Ha mpumepe crepkHeBoro
AJIEMEHTA)

Jlorapudmuueckuii 1eKpeMeHT Kosiebanuid. JIoOpOTHOCTh CHCTEMBI.

VYpaBHeHHE TUHAMUYECKOTO paBHOBecHs i Moaeau MKD Ha 0CHOBE TpeyrojibHbIX JIEMEHTOB IJIOCKOTO HAMPSHKEHHOTO COCTOSIHUS
Marpuna macce cuctembl MKD. CornacoBanHas U HecorjlacoBaHHasi MaTpuIlsl macc B MKDO.

[Tpubnu3uTenbHbIN yueT 3aryxanus B cucteme MKD MeTo1o0M MponopuuoHalIbHOTO AeMII(pUpOBaHUS.

. [Ipsimble MeTOIbI THTErPUPOBAHUS 110 BPEMEHU YpaBHEHUH AUHaAMH4YecKoro paBHoBecuss MKD. Meron nieHTpanbHbix pazHocteil. Ero

MIPEUMYILECTBA U HEAOCTATKHU.

Meron Heromapka (Newmark) — npsiMoii METO/T HHTETPUPOBAHHUSI 110 BPEMEHU YPAaBHCHUN TUHAMHUKH.

Meton Xoybonra (Houbolt) — mpsimoit MeTo1 MHTErpUPOBAHUS IO BpEMEHH YPaBHEHUN TUHAMUKHU.

Pacuer ycraHOBUBIINXCS BBIHYXKICHHBIX Koniebanuii B MKD npsiMpiM MeTO/10M

dopMmynHpOBKa 3a/1a4H OMPEIEICHUS YaCTOT U OPM COOCTBEHHBIX KOJeOaHUN KOHCTPYKIIMHU ¢ TomoIbio MKD
[IpoGmema Ha coOCTBEHHBIC 3HAYCHHS B CTAaHIAPTHOM U 00001eHHON Popme B 3amavax MKD.

[IpuBenenue 0600IICHHOM MPOOJIeMbl Ha COOCTBEHHBIC 3HAUCHUS K CTaHIapTHOU hopme

CBOIiCTBO OPTOrOHATBHOCTH COOCTBEHHBIX (POPM KOTIEOAHUI.

OtHomenne Penes. CoiicTBa oTHOLIEeHUs Pernes

Hcnonb3oBaHue CABUTOB AJISl OTPEACTICHUSI YaCTOT COOCTBEHHBIX KOJeOaHUH B 33JaHHOM JIHara3oHe
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20

21.

22.
23.
24,
25.
26.
27.
28.
29.
30.

Mertox BpameHuii SIkoOu 11 peleHns CTanapTHON Mpo0IeMbl Ha COOCTBEHHBIE 3HAUCHHS

Metoxa 0OpaTHBIX UTEpALUH UL OTIPEACTICHUS YacTOT U POpM COOCTBEHHBIX KoJieOaHM KOHCTpYKIuU ¢ momoribio MKD. Ilpenmymiectsa u
HEJOCTAaTKHU.

Metoa 0THOBpEMEHHBIX UTEPAUN JJISl ONPEICTICHUS YacTOT U GOpM COOCTBEHHBIX KOJICOaHUI KOHCTPYKINHU ¢ omMoipio MKD.
Pemenne cucteM TUHEHHBIX anrebpandeckux ypasHennii 8 MKD ¢ momomsio metoga LDLT pasnoxenus.

AHanu3 pacrpeseeHus COOCTBEHHBIX YacTOT K0JIeOaHuii ¢ MOMOIIBIO METOIA IeNIeHHs CIIeKTpa, ocHoBaHHOro Ha LDLT pasnoxenun.
Pemenue cucreM nuHeNHHBIX aredpandeckux ypaBHeHuil B MKD ¢ moMoIbio MeTofia CONpsKEHHBIX IPAIUEHTOB.

OcHoOBHBIE IOHATHS O CTIEKTpe yaapa. O6macTh mpuMeHeHHs. MeTO bl pacyeTa CeKTpa yaapa.

Hynesbie ToHa konebanuil. @uznyeckuii cMbicia. VMcnosib30BaHre IpU pelLIEHUU KBa3HUCTaTUYECKON 3aJauu.

[TorpemHocTy METOI0B JUHAMUYECKOTO pacdeTa, OCHOBAHHBIX Ha Pa3JIOKEHUH 110 TOHAM COOCTBEHHBIX KOJIEOaHUH.

MaTtpuiisl )K€CTKOCTH U MacC CTEP>KHEBOTO KOHEYHOTO 3JIEMEHTA

Oco0eHHOCTH perIeHusI KBa3UCTaTUUECKOM 3a/1aui. Y4eT HHEPIUOHHBIX CHII.

31.0cobennocTH qMHAMUYECKOTO pacdeTa KOHCTPYKIUH TPY KMHEMATHIECKOM BO30YKICHHH.

32.
33.

34.
35.

36.
37.
38.
39.

40.
41.
42,
43.
44,

45,

Hcnonb3oBaHue pas3iokeHus 10 TOHaM COOCTBEHHBIX KOJeOaHuM pU pacueTe YCTaHOBUBILUXCS BBIHYKICHHBIX Kojebanuit cuctem MKD.
Brinyx1eHHBIC KOJIE0AHUST CUCTEMBI C OJTHOM CTETICHBIO CBOOOIBI TP HATMYUH BA3KOTO JeMII(DUPOBAHUSA. AMIUTUTYTHO-4aCTOTHAs U ()a30BO-
YaCTOTHAs XapaKTePUCTUKH CUCTEMBI. JJoOOPOTHOCTH CHCTEMBI.

Hcnonp3oBanne pa3nokeHus 0 TOHaM COOCTBEHHBIX KOJICOaHWI MPY WHTETPUPOBAHUHU 110 BPEMEHU TUHAMUYECKHX ypaBHeHUN MKD.
Omnpenenenre peakiy CUCTEMBI C OJIHOM CTENeHbI0 CBOOO bl Ha MPOU3BOJILHOE BHEIIIHEE BO3ACHCTBUE C TIOMOIIBIO HHTerpaia Jroamens (Ha
puMepe TMHAMUYECKON CUCTEMBI C OJTHOM CTEIEHBIO CBOOO/IHI).

Peakmus muHaMuyeckoi CHCTEMbI Ha €IMHUYHBIN UMITYJIBC (Ha TPUMEpPE CUCTEMBI C OJHOU CTETICHBIO CBOOO/IHI).

Peakuust tTuHaMu4ecKoi CUCTEMBbI Ha BHE3AMHYIO HArpy3Ky (Ha MpUMepe CUCTEMBI C OJJTHON CTETIEHbIO CBOOO/IbI).

Peakuust TuHaMu4ecKoOl CUCTEMBI Ha TMHEITHO BO3PACTAIOLYIO HArPY3KY (Ha MpUMEpE CUCTEMBI C OJTHOM CTENEHBIO CBOOOIBI).

[ToBbIlIEHUE CXOAUMOCTH Pa3JI0KEHUS 10 TOHAM COOCTBEHHBIX KOJIEOaHU MTPU UHTErPUPOBAHUYU IO BPEMEHH TMHAMUYECKUX ypaBHeHH MKD
3a CUET BBIJCIICHUS KBA3UCTATUKH.

[ToBbIlIEHHE CXOAUMOCTH Pa3JI0KEHUS M0 TOHaM COOCTBEHHBIX KOJICOaHUI MPH pacueTe YCTAHOBUBIIMXCS BBIHYKIEHHBIX KOJIEOaHUI CHCTEMBI
MKD 3a cuer BbIJ€/IEHNS KBa3UCTATUKU.

Anroputwm JlaHmoma g pacdera 4acTtoT U (opM COOCTBEHHBIX KOJIeOaHW CHCTEMBI C KOHEYHBIM YHCIIOM CTEIEHEH CBOOOBI.

Hcnonp30BaHne TMHaAMUYECKOW KOH/ICHCALIMM JIJIsl IOHKEHUS OPSAIKAa TUHAMUYECKOU CUCTEMBI.

[Ipumenenne Metosia cuHTe3a GopM B 3a7aUax OMpPeIeNIeHUs YacTOT U GOopM COOCTBEHHBIX KOJICOAHUH.

Co6cTBeHHBIE MPOI0JIbHBIE KOJIEOaHUsI CTEPKHS MOCTOSHHOTO MO JITMHE MOTIEPEYHOr0 CeUeHUs (KaK CUCTEMBI C paclpeleICeHHBIMU
napameTrpamu). Y paBHEHHE COOCTBEHHBIX MPOJAOTIbHBIX KOJEOAHUN CTEPIKHSL.

CobcTBeHHBIE KPYTHIIbHBIE KOJIeOaHus Opyca KpyTJIoro MOMepeyHOro ceueHus, MOCTOSHHOTO M0 JAIUHE (KaK CUCTEMBI C pacipeeIeHHbIMU
napaMmeTpamu). Y paBHeHHE COOCTBEHHBIX KPYTHIIBHBIX KOJIeOaHUI Opyca Kpyrioro MonepeyHoro CeYeHHsl.
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46.

47.

48.
49.
50.
51.
52.
53.
54.
55.

CoOcTBeHHBIE M3TMOHBIE KOJIeOaHUsT OAJIKU TIOCTOSIHHOTO MO JUIMHE MOTIEPEYHOTr0 ceueHMs (KaK CUCTEMBI C paclpeeICHHBIMH TapaMeTpaMHu).
VYpaBHeHHE COOCTBEHHBIX M3TMOHBIX KOJIEOaHUN OaKH.

CoOcTBeHHBIE MONEpEeYHbIE KOIeOaHusl HATSHYTOH CTPYHBI (KaK CHCTEMEBI ¢ pacipeielicHHBIMU ITapaMerpaMu). Y paBHEHHE COOCTBEHHBIX MOMEPEYH bIX
KoneOaHW HATSIHYTOH CTPYHBI.

OcobenHocTr MOJenpoBanus ¢ momouibio MKD konebanuii Bpamaromuxcs BajioB.

Pacuer ¢ momompo MKD kputndeckux 000pOTOB BpaIIAlOIIETOCs Baja.

Pacuer ¢ nomouisro MKD konebanuii B TpaHCMUCCUSIX.

[Ipumenenne MKD B 3agauax pacuera BUOPOU30JISLIUN KOHCTPYKIUH.

[Tpumenenne MKD B 3agauax pacueTa TMHAMUYECKOTO rallleHNs KojaeOaHu.

[IpoyHOCTH KOHCTPYKIIMU Ky30Ba IIPU yJapHOM Harpy>KeHHH.

[TocTanoBka 3anaun Moaenuposanust MKD aBapuitHOro CTOJIKHOBEHHS TPAHCIIOPTHBIX CPEJICTB.

Pacuernas onenka MKD cBolicTB maccuBHON 6€301MacCHOCTH KOHCTPYKLIHUHU Ky30Ba.
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIbHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCITOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTh MAIIHH U CONPOTHBICHUE

MaTepHUaIoB»

JucuuninuHa - [IporpaMMHbIE KOMILJIEKCHl MHKEHEPHOTO aHaJIn3a B MEXaHUKE

Cneunanbaoctb 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
SAUYETHBINA BIIET Ne 1

1. MarpuyHO€e ypaBHEHNE JUHAMHAYECKOTO PABHOBECHS KOHEYHO-3JIEMEHTHOM CUCTEMBI.

OcHoBnble MaTpulipl. (Ha npumepe crep:kHEBOTO 31€MeHTa)

2. [Tpubnm3uTenpHBIN yueT 3aTyxanus B cucreme MKD MeTo10M IpoTopuroHaIbHOTO

NeMI(pUPOBAHUSL.

3. 3anava.

YTBepxkaeHO Ha 3aceaHny Kadeaphl «_ » 2019 r., IIporokosm Ne
3aB. kadeapoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAVKU U BBICILIET'O OBPA3BOBAHUS
POCCUMCKOU ®EJEPALTUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHU S

«MOCKOBCKHUM HOJIHTEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

SAYETHBIN BUWIET Ne 2
1. YpaBHEeHHEe TUHAMHYECKOTO PABHOBECHS CUCTEMBI C OJJTHOU CTENEHBIO0 CBOOOIBI MPU HATUYUH
Bsi3koro AemmndupoBanus. CoOOCTBEHHbIC KOJIEOAHHs CHCTEMBI.
2. AHanu3 pacrpeieleHusi COOCTBEHHBIX YacTOT KOJIEOaHMI ¢ TOMOIIBIO METOA JEJICHUs
CIIEKTpPa, OCHOBAHHOI'O Ha LDL" pa3n0KEHUU

3. 3anaya.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2019 r., [Iporokost Ne
3aB. xadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOU OEJIEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBFPA30BATEJIbHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, HPOYHOCTh MAIIHH U COPOTHBIICHUE
MaTepUaIOB»
JucuunnuHa - [IporpaMMHbIe KOMIIJIEKCHI HHKEHEPHOTO aHalln3a B MEXaHHUKe
Cneunanbaocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
SAYETHBIN BAJIET Ne 3
1. CobcTBEHHBIEC KOJIEOAHHUSI CUCTEMBI C OJTHOM CTETIEHBIO CBOOOIbI O€3 3aTyXaHMUsl.
2. Matpuna macc cucreMbl MKD, cBolicTBa MaTpHITsl Macc (Ha IPUMEpPE CUCTEMBI U3 TIPYKUH U
COCpPE0TOUEHHBIX MacC UM Ha IPUMEpPE CTEPKHEBOTO KOHEYHOT'O AJIEMEHTA).

3. 3anava.
YTBepxkaeHO Ha 3aceaHny Kadeaphl «_ » 2019 r., ITpotokosn No
3aB. kadeapoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHUS
POCCUMCKON ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHU S

«MOCKOBCKHUM HOJIHTEXHI_{I‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE

MaTepHUaIoB»

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHKEHEPHOTO aHalln3a B MEXaHUKe

CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CPENICTBA
3AUETHBIN BUJIET Ne 4

1. MaTpHulIibl )KECTKOCTH U MacC CTEPKHEBOTO KOHEUHOTO dJIEMEHTa

2. Meton Xoy6onrta (Houbolt)— mpsiMoit MeTo1 HHTErpUpOBaHUSI [0 BPEMEHH ypaBHEHHIA

JTMHAMHYECKOTO paBHOBeCHs (Ha MpuMepe TUHAMHUYECKON CHCTEMBI C OJHOM CTETIEHBIO

cB0001b1). [IpenmMyiiiecTBa n HEIOCTATKU METOJIA.

3. 3anaya.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2019 r., [Iporokost Ne
3aB. xadeapoit /A.A. CkBopiios/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPABOBAHUS
POCCHUICKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIbHOE
YYPEXJIEHUE BBICLIIET'O OFPA3OBAHU A

«MOCKOBCKHM HOHHTEXHEIHECKHPI YHUBEPCUTET»
(MOCKOBCKHNH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoBy

JuctumumHa - [TporpaMMHbIe KOMITIEKCH MH)KEHEPHOTO aHAlTN3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

SAYETHBIV BUIET Ne 5
1. YpaBHEeHHE TUHAMUYECKOTO PABHOBECHS CUCTEMBI C OJTHOM CTEMEHBIO CBOOOIBI O3
3aTyXaHus U IPU HATMYUU BA3KOTO JeMII(UPOBAHUS.
2. [IpoGiema Ha cCOOCTBEHHBIC 3HAYCHHMSI B CTaHIapTHOW U 00001eHHOH dopMme B 3amadax MKD.
3. 3agava.

YTBepxkaeHO Ha 3aceaHny Kadeaphl «_ » 2019 r., ITpotokosn No

3aB. kadeapoi /A.A. CkBOpIIOB/

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPABOBAHIS
POCCHUICKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXXJEHUE BBICLIET'O OBPA3OBAHU S

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHNH ITIOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHl HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

3AYETHBIA BUJIET Ne 6
1. YacToTa cCOOCTBEHHBIX KOJIEOAaHUIH CUCTEMBI C OJHOM CTEIIeHBbIO0 CBOOO/IBI (0€3
nemrndupoanus). [lepuon konebaHmii. AMIUIUTYAa KOJGOaHUIA.
2. CBOMCTBO OPTOTOHAIBHOCTH COOCTBEHHBIX (POPM KOJIEOAHUH.

3. 3anaya.
VYTBepkK/I€HO Ha 3aceJaHuU KadeIpbl « _ » 2019 r., [Ipotokost Ne
3aB. xkadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPABOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIbHOE
YYPEXJIEHUE BBICLIIET'O OFPA3OBAHU A

«MOCKOBCKHM HOHHTEXHEIHECKHPI YHUBEPCUTET»
(MOCKOBCKHNH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTh MAIIHH U COPOTHBICHUE
MaTepHUaIoBy

JuctumumHa - [TporpaMMHbIe KOMITIEKCH MH)KEHEPHOTO aHAlTN3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

SAUYETHBIN BIJIET Ne 7
1. CoGcTBeHHBIE KOJI€0aHUSI CUCTEMBI C OJJHOM CTENEHbIO CBOOOIbI ITPU HATTMYHUHU BA3KOTO
NeMI(pUpPOBaHUSL.
Pemienne cucteM ypaBHeHHil ¢ omolbio Metona LDLT pasnosxkenus.
3. 3anaya.

YTBepxkaeHO Ha 3aceaHny Kadeaphl «_ » 2019 r., ITpotokosn No

3aB. kadeapoi /A.A. CxBOpI1OB/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHIS
POCCHUIICKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXXJEHUE BBICLIET'O OBPA3OBAHU S

«MOCKOBCKHUM HOJIHTEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNMH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuka, MPOYHOCTH MAILIUH U COMTPOTUBJICHHE
MaTepuasoBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHUYECKUE CPEJICTBA

3AUETHBI BUJIET Ne 8
1. ®opmynupoBKa 3aJauu ONpeaeseHus 4acTOT U (OpM COOCTBEHHBIX KOJIeOaHUNH KOHCTPYKIUH
¢ oMo1sro MKD
2. Meton IeHTpaJIbHBIX Pa3HOCTEH — MPsIMOI METOJT HHTEIPUPOBAHUS IO BPEMEHHU YpaBHEHHH
JUHAMHUYECCKOT' O paBHOBeCI/I}I (Ha anMepe I[HHaMquCKOﬁ CUCTEMBEI C OI[HOﬁ CTCIICHBIO
CBO60,£[I>I). HpeI/IMymeCTBa 1 HEOOCTATKU ME€TOJa.

3. 3anaya.
VYTBepkK/I€HO Ha 3aceJaHuU KadeIpbl « _ » 2019 r., [Ipotokost Ne
3aB. xadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPABOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIbHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHM HOHHTEXHEIHECKHPI YHUBEPCUTET»
(MOCKOBCKHNH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTh MAIIHH U COPOTHBICHUE
MaTepHUaIoBy

JuctumumHa - [TporpaMMHbIe KOMITIEKCH MH)KEHEPHOTO aHAlTN3a B MEXaHUKE
CneunanbpaocTtsb 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBINA BIIET Ne 9
1. JlorapudmMuyueckuii 1eKpeMEeHT KOJICOaHUH. .
2. ®opMupoBaHUE TT100aTbHON MATPHUILIBI )KECTKOCTH KOHCTPYKIIUU U3 MATpPHUIL )KECTKOCTH
OTJIENbHBIX 3JIEMEHTOB (Ha MpUMepe CTEPKHEBOM 3a/1auH).

3. 3aymaya.
YTBepxkaeHO Ha 3aceaHny Kadeaphl «_ » 2019 r., ITpotokosn No
3aB. kadeapoi /A.A. CkBOpIIOB/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHIS
POCCHUIICKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXXJEHUE BBICLLIET'O OBPA3OBAHU

«MOCKOBCKHUM HOJIHTEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNMH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocts 23.05.01 HazeMmHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

3AYETHBIY BUJIET Ne 10
1. 3amaya onpeneneHus 4acToT U GopM COOCTBEHHBIX KOJIEOAHUMN Il CUCTEMBI C KOHEUHBIM
YHCIIOM CTENeHeN ¢cBo00 bl Kak 0000IIeHHas 3a1a9a Ha COOCTBEHHBIE 3HAUECHU.
2. Ornouienne Peines. CBolicTBa oTHOIIEHHS Penest

3. 3anaya.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2019 r., [Iporokost Ne
3aB. xadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, HPOYHOCTh MAIIHH U COPOTHBIICHUE

MaTepUaIOB»

JucuunnuHa - [IporpaMMHbIE KOMITJIEKCHI MHKEHEPHOTO aHalIn3a B MEXaHUKE

Cneunanbaocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
3AYETHBIN BIIET Ne 11

1. Ucnonib30BaHue pas3sioKeHMsl 10 TOHAM COOCTBEHHBIX KOJICOaHUN IPU PElIEeHNH YpaBHEHHUH

JMHAMHYECKOTO PABHOBECHSI CUCTEMBI C KOHEUHBIM YHCIIOM CTEIIEHEN CBOOOIBI.

2. [TorpenrHocT METOAOB AMHAMHYECKOTO pacyeTa, OCHOBAHHBIX Ha Pa3JIOKEHUHU 110 TOHAM

cOOCTBEHHBIX KOJIEOaHUH.

3. 3angava.
YTBepxkaeHO Ha 3aceaHnu Kadeaphl «_ » 2019 r., ITpotokosn Ne
3aB. kadeapoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKU U BBICILIETO OBPA3SOBAHUS
POCCUUNCKOU ®EEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHU S

«MOCKOBCKHUM HOJIHTEXHI_{I‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHUYECKUE CPEJICTBA

3AYETHBIA BUJIET Ne 12
1. Micnonp30BaHue CABUTOB JUIS ONPEAETICHUS YaCTOT COOCTBEHHBIX KOJIeOaHUH CUCTEMBI C
KOHEUHBIM YHCJIOM CTereHel cBo0oIbI (B 3a/1aHHOM JIMana3oHe).
2. Meton 0OpaTHBIX UTEpaLUil I OTIpe/ieIeHUs 4acTOT U (hopM COOCTBEHHBIX KOJeOaHUH
CHCTEMBI C KOHEYHBIM YHCIIOM CTeTeHel cBOOOIbI.

3. 3anaya.
VYTBepkK/I€HO Ha 3aceJaHuU KadeIpbl « _ » 2019 r., [Ipotokost Ne
3aB. xadeapoit /A.A. CxkBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIbHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, HPOYHOCTh MAIIHH U CONPOTHBICHHUE

MaTepHUaIoB»

JucuuninuHa - [IporpaMMHbIE KOMILJIEKCHl MHKEHEPHOTO aHaJIn3a B MEXaHUKE

Cneunanbaoctb 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
3AYETHBIN BWIET Ne 13

1. Vcnonb3oBaHue pa3sioKEHUs MO0 TOHAM COOCTBEHHBIX KOJICOaHUH MPU pacyeTe

YCTaHOBUBILUXCS BBIHYKJEHHBIX KoJiebanuit cuctem MKD.

2. OcobenHocTH MoAenupoBanus ¢ nomoibio MKD konebanuii Bpamiaromumxcs BaJioB.

3. 3agaua.

YTBepxkaeHO Ha 3aceaHnu Kadeaphl «_ » 2019 r., ITpotokos Ne

3aB. kadeapoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPABOBAHUS
POCCUMCKON ®EEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHU S

«MOCKOBCKHUM HOHHTEXH@HECKHFI YHUBEPCUTET»
(MOCKOBCKHNMU ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/{nHaMHKa, IPOYHOCTh MAIIHH U COLPOTUBICHUC
MaTepHUaIoB»

Jucuunnuna - [IporpaMMHbIE KOMITJIEKCHI HHKEHEPHOTO aHalln3a B MEXaHUKe
CnenuanbHocts 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CPEJICTBA

3AYETHBIN BUWIET Ne 14
1. BLIHy)KI[eHHBIe KOJ‘Ie6aHI/I}I CHUCTCMEI C O,Z[HOP'I CTCIICHBIO CBO6OI[LI IIpHU HAJINYKUHU BA3KOI'O
,[[eMH(I)I/IpOBaHI/I}I. AMHJ‘II/ITYI[HO-‘IaCTOTHaSI nu (l)aSOBO-‘IaCTOTHaSI XapaKTepI/ICTI/IKI/I CUCTCMBEI.
JI0OpOTHOCTH CUCTEMBI.
2. Pacuer ¢ nomompto MKD kpuTHyeckux 060poTOB Bpallarolerocs Baja.

3. 3anaya.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2019 r., [Iporokost Ne
3aB. xadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIbHOE
YYPEXJIEHUE BBICLIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, HPOYHOCTh MAIIHH U COPOTHBIICHUE

MaTepUaIOB»

JucuunnuHa - [IporpaMMHbIE KOMITJIEKCHI MHKEHEPHOTO aHalIn3a B MEXaHUKE

Cneunanbaocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
3AYETHBIN BIIET Ne 15

1. Ucnonb30BaHue pas3iioKeHHsl 10 TOHAM COOCTBEHHBIX KOJIEOAHUI TPU HHTETPUPOBAHUU 110

BpEMEHU JMHaMU4eckux ypaBHeHu MKD.

2. Pacuer ¢ momouisto MKD konebanuii B TpaHCMHUCCHSIX.

3. 3anava.
YTBepxkaeHO Ha 3aceqaHu Kadeaphl «_ » 2019 r., [Tpotokos Ne
3aB. kadeapoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHUS
POCCUMCKON ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHU S

«MOCKOBCKHUM HOJIHTEXHI_{I‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy
Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocth 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

3AYETHBIN BUJIET Ne 16
1. [Tpumenenue MKD B 3amagax pacyera BUOPOU3OISIUN KOHCTPYKIIUH.
2. OmnpeseneHune peakiuy CUCTEMBI C OJJHON CTETIEHbIO CBOOOIbI Ha TPOU3BOJIHHOE BHEIIHEE
BO3JICHCTBUE C MOMOIIBI0 HHTerpana Jlroamens (Ha mpuMepe TMHAMUYECKOW CUCTEMBI C OJHON
CTETIEHBIO CBOOO/IBI).

3. 3anaya.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2019 r., [Iporokost Ne
3aB. xadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, HPOYHOCTh MAIIHH U COPOTHBIICHUE

MaTEPHATIOB»
I[I/ICIII/IHJ'II/IHa - HpOFpaMMHBIe KOMIIJICKCBI MHXXCHCPHOI'O aHAJIM3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 17
1. [Ipumenenne MKD B 3agauax pacueTa TMHAMUYECKOTO rallleHHs KoieOaHui.
2. Peakuusi TMHAMHYECKOUN CUCTEMbI Ha €IMHUYHBIA UMITYJIbC (HA IPUMEPE CUCTEMBI C OJTHOM
CTETEeHbIO CBOOOIbI).

3. 3angava.
YTBepxkaeHO Ha 3aceaHnu Kadeaphl «_ » 2019 r., ITpotokosn Ne
3aB. kadeapoit /A.A. CkBOpIIOB/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHIS
POCCHUIICKOU ®EJEPALIUU
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXXJEHUE BBICLIET'O OBPA3OBAHU S

«MOCKOBCKHUM HOJIPITEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNMH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy

JucuunnuHa - [IporpaMMHble KOMILIEKCHI HHKEHEPHOTO aHAIN3a B MEXaHUKE
CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHUYECKUE CPEJICTBA

SAYETHBIW BUJIET Ne 18
1. OteHKa MPOYHOCTH KOHCTPYKIIMH Ky30Ba TPAHCIIOPTHOTO CPEACTBA MPHU YAAPHOM
Harpy>KeHUH.
2. Peakiust TuHAMUYECKOM CUCTEMBbI Ha BHE3AMHYIO HArPy3Ky (Ha MPUMEPE CUCTEMBI C OJTHOM
CTETIEHBIO CBOOO/IBI).

3. 3anaya.
VYTBepkK/I€HO Ha 3aceJaHuU KadeIpbl « _ » 2019 r., [Ipotokost Ne
3aB. xadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPABOBAHUS
POCCHUICKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIbHOE
YYPEXJIEHUE BBICLIIET'O OFPA3OBAHU A

«MOCKOBCKHM HOHHTEXHEIHECKHPI YHUBEPCUTET»
(MOCKOBCKHNH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTh MAIIHH U COPOTHBICHUE

MaTepHAIIOBY
I[I/ICIII/IHJ'II/IHa - HpOFpaMMHBIC KOMIIJICKCBI MHXKXCHCPHOI'O aHAJIM3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

SAYETHBIY BUJIET Ne 19
1. Peakuusi TMnHaMUYECKOM CUCTEMBI Ha JIMHEHHO BO3PACTAIONIYIO HArPYy3Ky (HA MpuUMepe
CUCTEMBI C OJTHOHM CTETICHBIO CBOOO/IBI).
2. IlocranoBka 3agaun MoenupoBanuss MKO aBapuiiHOTO CTOJIKHOBEHUS TPAHCIIOPTHBIX

CPEICTB.
3. 3anava.

YTBepxkaeHO Ha 3aceaHnu Kadeaphl «  » 2019 r., ITpotokosn No
3aB. kadeapoi /A.A. CkBOpIIOB/

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPABOBAHIS
POCCHUICKOU ®EJEPALIUU
®EJEPAJIBHOE IT'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUYPEXXJEHUE BBICLLIET'O OBPA3OBAHU S

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHNH ITIOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE

MaTepHUaIoB»
Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHKEHEPHOTO aHalln3a B MEXaHUKe
CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

3AUETHBIN BUJIET Ne 20
1. HOBHIHCHI/IC CXOANUMOCTHU paSJ'IO)KeHI/IH I10 TOHamMm CO6CTBeHHBIX KOJ‘Ie6aHI/II71 l'IpI/I
I/IHTerI/IpOBaHI/II/I 110 BpeMeHI/I JUHAMHNYCCKUX ypaBHeHI/Iﬁ MK9 3a CUCT BBIACIICHUA
KBA3UCTATUKU.
2. Pacuetnas onenka MKD cBOHCTB maccMBHOM 0€30MaCHOCTH KOHCTPYKIIMU Ky30Ba.
3. 3agaua.

VYTBepkK/I€HO Ha 3aceJaHuU KadeIpbl « _ » 2019 r., [Ipotokost Ne

3aB. xadeapoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOM ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIbHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuka, IPOYHOCTh MALIHH U COIPOTUBICHHE
MaTepHAIIOBY

JuctumumHa - [IporpaMMHbIe KOMITIEKCH! HH)KEHEPHOTO aHAlIN3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BIIET Ne 21
1. TloBblllIeHUE CXOTUMOCTH PA3JI0KEHHUS 10 TOHAM COOCTBEHHBIX KOJICOaHUM TIpH pacyere
YCTaHOBUBILUXCS BBIHYKJIEHHBIX KoJiebanuii cuctembl MKD 3a cueT BblJie/IeHNs KBa3UCTaTHKH.
2. CoOcTBEeHHBIE TPOAOIIbHBIE KOJIE0aHUS CTEP>KHS MOCTOSIHHOTO 10 JJIMHE MONEPEYHOTro
cedeHus: (Kak CUCTEMBI C paclpe/ie]ICeHHBIMU NapaMeTpaMi). Y paBHEHUE COOCTBEHHBIX
MIPOJIOJIbHBIX KOJIEOaHUI CTEPIKHSL.

3. 3anava.
YTBepxkaeHO Ha 3aceaHnu Kadeaphl «  » 2019 r., ITpotokosn No
3aB. kadeapoi /A.A. CkBOpIIOB/

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPABOBAHIS
POCCHUICKOU ®EJEPALIUU
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXXJEHUE BBICLIET'O OBPA3OBAHU S

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHNH ITIOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHl HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocth 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

3AUETHBIA BUIET Ne 22
1. AnroputM Jlannoma i pacueTra 4yacToT U (OpM cOOCTBEHHBIX KOJIEOAHUH CUCTEMBI C
KOHCYHBIM YHUCJIIOM CTeHeHCP'I CBO60,Z[BI.
2. CobGcTBeHHBIE KpYTUIIbHBIE KoJle0aHMs Opyca KPYyriloro MornepeyHoro ce4eHus, MoCTOSTHHOTO
I10 JJINHE (KaK CUCTCMBEI C paCHpeI[eJ'IeHHBIMI/I HapaMeTpaMI/I). ypaBHeHI/Ie C06CTBeHHBIX
KPYTHJIBHBIX KOJIeOaHHUH Opyca Kpyrioro nonepeyHoro CeueHusl.

3. 3anaya.
VYTBepK/I€HO Ha 3aceJaHUU Kadeapbl «_ » 2019 r., [Ipotokost Ne
3aB. xkadeapoit /A.A. CxkBop1ios/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3BOBAHUS
POCCHUICKOU OEJIEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIbHOE
YYPEXJIEHUE BBICIIET'O OFPA3OBAHU A

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unamuka, IPOUHOCTh MALINH U CONPOTHBRICHUE

MaTepUaIOB»

JucuunnuHa - [IporpaMMHbIE KOMITJIEKCHI MHKEHEPHOTO aHalIn3a B MEXaHUKE

Cneunanbaocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
3AYETHBIN BIIET Ne 23

1. Mcnonp30BaHne AMHAMUYECKON KOHACHCALIUH JJIs1 TOHMKEHUS NOPsAIKA TNHAMUYECKON

CUCTEMBI.

2. CoOcTBeHHBIE N3rMOHBIE KOJIeOaHUs OaJIKU MOCTOSIHHOTO MO JUIMHE TONIEPEYHOr0 CEeYEHUS

(KaK CUCTEMBI C pacIpeleICHHBIMU MapaMeTpaMu). Y paBHEHUE COOCTBEHHBIX U3THOHBIX

KoJeOaHui OaIKu.

3. 3agava.
YTBepxkaeHO Ha 3aceaHnu Kadeaphl «_ » 2019 r., IIporokonm Ne
3aB. kadeapoi /A.A. CkBOpIIOB/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHIS
POCCHUIICKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXXJEHUE BBICLLIET'O OBPA3OBAHU S

«MOCKOBCKHUM HOJIHTEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHNMH ITOJIMTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIIUH U COMTPOTUBIICHHE
MaTepuasoBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHl HHXEHEPHOTO aHAJIN3a B MEXAHUKE
CnenuanbHocth 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEJICTBA

3AUETHBIN BUJIET Ne 24
1. HpI/IMeHeHI/Ie METOda CUHTE3a (1)OpM B 3a1a4ax OHpe,Z[eJ'IeHI/I}I HaCTOT U (bOpM CO6CTB€HHBIX
KOJICOaHUIA.
2. CobGcTBEHHBIE MOTIEpEUHbIe K0JIeOaHUsl HATAHYTOM CTPYHBI (KaK CUCTEMBI €
paCHpeL[eJ'IeHHHMI/I HapaMeTpaMI/I). YpaBHeHI/Ie COﬁCTBeHHLIX HOHepe‘{HHX KOJIeﬁaHI/Iﬁ
HATSIHYTOU CTPYHBI.

3. 3anaya.
VYTBepK/I€HO Ha 3aceJaHUU Kadeapbl «_ » 2019 r., [Ipotokost Ne
3aB. xadeapoit /A.A. CxBOpIIOB/

37



	1 Цели и задачи дисциплины
	1.1 Цель дисциплины
	1.2 Задачи дисциплины
	2 Место дисциплины в структуре основных образовательных программ
	3 Компетенции обучающегося, формируемые в результате освоения дисциплины
	4 Структура и содержание дисциплины
	В девятом семестре:
	Содержание разделов дисциплины.
	Тема 1. Введение.
	Тема 2. Метод конечных элементов как основа для формулировки вычислительных процедур динамического анализа конструкций.
	Тема 3.  Определение частот и форм собственных колебаний. Базовые численные методы
	Тема 4.  Методы решения задачи на собственные значения большой размерности
	Тема 5.  Исследование неустановившихся динамических процессов
	Тема 6. Расчет установившихся вынужденных колебаний
	Тема 7. Пути повышения точности расчетного динамического анализа
	5. Образовательные технологии
	6. Оценочные средства для текущего контроля успеваемости, промежуточной аттестации по итогам освоения дисциплины и учебно-методическое обеспечение самостоятельной работы студентов.
	6.1. Фонд оценочных средств для проведения промежуточной аттестации обучающихся по дисциплине (модулю).
	6.1.2. Описание показателей и критериев оценивания компетенций, формируемых по итогам освоения дисциплины (модуля), описание шкал оценивания.
	Материально-техническое обеспечение дисциплины.
	Методические рекомендации для самостоятельной работы студентов
	Методические рекомендации для преподавателя
	Структура и содержание дисциплины «Программные комплексы инженерного анализа в механике»  по специальности
	Состав: 1. Паспорт фонда оценочных средств
	2. Описание оценочных средств:
	ПОКАЗАТЕЛЬ УРОВНЯ СФОРМИРОВАННОСТИ КОМПЕТЕНЦИЙ

