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1 Meau v 3a7a4M U CHUNIMHBI

1.1 Ieap AMCHUIIMHBI

[enbro n3yuenus qucuuiuinHbl «[I[porpaMMHbIe KOMIUIEKCHI HH)KEHEPHOTO aHAIN3a
B MEXAHUKE) SIBIIACTCA:

— (dopMHpoBaHHE 3HAHUH O COBPEMEHHOM TMPOrPAMMHOM  OOECIICUCHUH
WHKEHEPHOTO  HCCIEAOBAHMS  KOHCTPYKIMM  MalllMH, YHCJICHHBIX  alrOpUTMax,
peanu30BaHHBIX B MPOTPAMMHOM OOECIEYEHUH, METOJaX MOJACIUPOBAHUS CIOXKHBIX
KOHCTPYKIIUH JJIsl aHAIN3a JUHAMUYECKUX CBOMCTB OOBEKTA (MJ1 ONpEeAeeHUsI YacTOT U
dbopM COOCTBEHHBIX KOJICOAHUH, MOJICTUPOBAHKS TIPOIECCOB TIPH yIaPHOM HArpy>KCHHH,
MCCJICIOBAHMS YCTAHOBUBIIUXCS BBIHY)KIEHHBIX KOJCOAHWM W Jp. 3amad JUHAMUKH),
OCBOEHHME MPEJHAZHAYEHHOT'O U1 3TOT0 YHUBEPCAIBHOIO MPOrPaMMHOI0 00€CIIEYEHUS;

- TMOJATOTOBKA CTYJAEHTOB K JIEATEILHOCTH B COOTBETCTBUH C KBATH(PUKAIMOHHOM
XapaKTepUCTHKON criennanncTta no cnenuaibHoctu 23.05.01 «HazeMHble TpaHCHIOPTHO-
TEXHOJIOTUYECKHUE CPEICTBAY.

1.2 3agaun AMCHUIINHEI

3amavamMu aucCHUIUIUHBL «[IporpaMMHBIE KOMILUIEKCHl HH)XEHEPHOTO aHalin3a B
MEXaHHUKE» SBISIOTCS:

- O3HAaKOMJICHHE CTYJEHTOB C IIMPOKO NPUMEHSEMBIMH COBPEMEHHBIMU
MPOrPaMMHBIMH  KOMIUJICKCAMH, TO3BOJISIIOIIMMH  BBITIONHATh JTWHAMUYECKUN aHaIn3
CJIOKHBIX KOHCTPYKIIHM;

— usydeHrne 3()pPEeKTUBHBIX U BBICOKOMPOU3BOIUTEIBHBIX YUCICHHBIX alTOPUTMOB,
UCIIOJIb3yeMbIX B COBPEMEHHBIX BBIYMCIHUTEIBHBIX KOMIUIEKCAX JUJIs aHalIW3a JUHAMUKU
MaIuH (I OmpeieNieHus 4acToT U (opM COOCTBEHHBIX KOJI€OAHUM, MOJETUPOBAHUS
IIPOLIECCOB B KOHCTPYKIIMU TPU YJAPHOM HArpyKEHUH, UCCICAOBAHMS YCTAHOBUBIIUXCS
BBIHY>KJICHHBIX KOJICOAHUM U JIp. 3a1a4 JUHAMUKH).

- 3HAKOMCTBO C OCHOBaMH Pacue€THOr0 MOJEIMPOBAHMS KOHCTPYKIUN MOOUIBHBIX
MaIlIMH C HMCMOJIb30BAHUEM YHUBEPCAJIBHBIX MPOTPAMM METOJIa KOHEYHBIX AJIIEMEHTOB U
YHUBEPCATBHBIX MPOTPaAMM TPEXMEPHOTO aBTOMATH3UPOBAHHOTO TPOEKTUPOBAHUSI.

2 MecTo TUCUMIIIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMm

JucrummHa «IIporpaMMHBIE KOMIUIEKCHI WH)KEHEPHOTO aHall3a B MEXaHUKE»
OTHOCUTCS K dYacTd, (OPMUPYEMOM yYaCTHHKaAMHU OOpa30BaTENIbHBIX OTHOIICHUM
OCHOBHOI oOpa3zoBarenbHOU niporpammbl (OOII) o cienmansHOCTH 23.05.01 «Hazemusie
TPAHCIIOPTHO-TEXHOJOTHUECCKHE CPEICTBAY.

[IpenmecTByromuMu  KypcaMd, Ha  KOTOpPBIX  OasupyeTrcss  IUCIMILIMHA
«IIporpaMMHbBIE€ KOMIUIEKCHI HH)KEHEPHOTO aHAJIN3a B MEXaHUKE» SABIISIOTCS:
- (hu3HKa;

- COTIPOTHBIICHHE MaTEPUAJIOB;
- CTpOMTEIIbHAS MEXaHHKa;

- IPUKJIaIHAs TEOPUS KOJIeOaHU;

- TEOpHUS YIIPYTOCTH;

- ZISTaJI MAITNH U OCHOBBI KOHCTPYUPOBAHUS;



3 Komnerennum odyuarmierocsi, popmupyemsoie B pe3yJibTaTe 0CBOCHHUS
AUCHUTLTHHBI

B pe3ynbpTaTe 0CBOEHUS TUCIUIUIMHBI CTYJIEHT JOJDKEH 00JalaTh CIETYIOMUMU
npodeccuonanbubiMu (I1K) kommeTeHIIAAMH:

B pe3ysabTarte ocBoeHus1

o0pa3oBaTeIbHO
Kon DOIDAMMEL IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB
KOMIIeTeH UM porp: 00y4eHHUs 1O JUCHUILINHE
00y4aAO LM CS 10JIKEH
00J121aTh
K-1 Croco6en NIIK-1.1 Cucrematuzupyet I/IH}KCH%];)HBIC §
OpraHU30BHIBATE TaHHBIE C YYETOM TEXHUYECKUX TpeOOoBaHUI

NIIK-1.2 Onpenenser METOUKHA pacueToB U
(MK) BUPTYaJIbHBIX UCIBITAHUN CHCTEM
ABTOTPAHCIIOPTHBIX CPEJICTB U UX
KOMIIOHEHTOB

NIIK-1.3 Ananu3upyer BIUSHUE KIHOYEBbIX
(baKTOPOB Ha BBIXOJIHBIE XapaKTEPUCTUKU
ABTOTPAHCIIOPTHBIX CPEICTB U UX
KOMIIOHEHTOB

NIIK-1.4 Ananu3upyer NpoYHOCTHBIE
CBOICTBA MaTepHaioB U POYHOCTHHIE
CBOMCTBA KOMIIOHEHTOB aBTOTPAHCIIOPTHBIX
CPE/ICTB, CBSI3AHHBIX OCOOEHHOCTSIMU
KOHCTPYKLUI

NIIK-1.5 Aranu3upyer aydiine NpaKTHKA
pa3pabOTKN aBTOTPAHCIOPTHBIX CPEICTB U
X KOMIIOHEHTOB

pa3paboTKy KOHCTPYKLUI
ATC 1 uxX KOMITOHEHTOB

4 CTpyKTypa ¥ coJep:KaHue TUCIUIINHBI

OO6mast TpyA0€MKOCTh JUCIUIIIMHBI COCTABIISICT 4 3a4eTHBIX €AUHUIIBI, T.c. 144
aKaJIeMUYECKHX 4acoB (M3 HUX 72 yaca — caMOoCTOsITeNbHas padoTa CTYJEHTOB).
JlucrumuinHa YuTaeTcs Ha MSITOM Kypce B IEBATOM CEMECTPE.

B neBsiTom cemecrpe:

[TpoBoasiTcs nexkuuu — 18 yacos, mabopatopHbie paboThI — 54 yaca,
caMoCTOATeNNbHas paboTa CTyeHTOB — 60 yaca, popma KOHTPOJIS — 3a4eT.

CrpykTypa u conepkanue JUCUUILTMHBI «[IporpaMMHbIE KOMIUIEKCH HHKEHEPHOTO
aHaJM3a B MEXaHUKE» N0 CPOKaM U BHUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Copaepxanue pasaesoB JUCUUIINHBI.

Tema 1. BBeaenune.

O0630p 3aga4 JMHAMHMKM MAallWH, JJIS PEIIEHUs KOTOPBIX IPUBJICKAIOTCS
COBPEMEHHBIE BBICOKONPOU3BOAUTEIBHBIE BBIYMCIUTEIBHBIE KOMIIBIOTEPHBIE CUCTEMBI U
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COBpPEMEHHOE TporpaMMHoe obecriedueHrne. Bo3MOXKHOCTH COBPEMEHHOT'O IPOTPAaMMHOTO
oOecrieueHus IS aHAIM3a JUHAMUYCCKUX XapaKTEPUCTUK KOHCTPYKIMH MOOMIIBHBIX
MamuH. J[eMoHcTpaIus pe3yaIbTaToB PACUCTHBIX MCCIICOBAHUN PEATbHBIX KOHCTPYKITHH.
00630p >(pPeKTUBHBIX ¥ TPOU3BOIUTEIHHBIX YUCICHHBIX AITOPUTMOB, PEATU3YEMBIX
B ITPOTPAaMMHBIX KOMILIEKCAX sl peIICHUS 3a/1a4 TMHAMUKA MaITiH.
OcHoBHBIE CBejlicHUST W3 Teopuu Kosiebanuii. OO030p JUHAMHYECKUX 3aj1ad,
3 PEKTUBHO pelniaeMbIX METOJIOM KOHEYHBIX 3JIEMEHTOB. DJIEMEHTHI MAaTPUUHOHN aJreOphl
(ctangapTHas 1 0000IIEHHAs 3a]]a4i Ha COOCTBEHHBIC 3HAYCHUS ).
Tema 2. MeToa KOHEYHBIX 3JIEMEHTOB KaK OCHOBA /1isl GOpPMYJIHPOBKHU
BBIYHCJIUTEIbHBIX MPOIEAYP IHHAMIYECKOT0 AHAJIN3a KOHCTPYKIIHIA.

Hcnonb30BaHre BapUAllMOHHBIX NPUHIMIIOB MEXAHUKHU JUIS BBIBOJIa OCHOBHBIX
COOTHOIIIGHUM METOJla KOHEYHBIX JJIEMEHTOB NPUMEHUTENIbHO K 3ajlayaM JUHAMHKU
KOHCTPYKIMI. MaTpuIpl JKECTKOCTH, Macc, AeMI(UpOBaHUS KOHEUHO-3JIEMEHTHOU
Mojenu. CTpyKTypa W CBOWCTBAa Marpul] cucTeMbl ypaBHeHHMH MKD. Tumbsl KOHEUHBIX
AJIEMEHTOB, MCIOJIb3yEMbIE MPU PEIICHUM 3a/Jad JUHAMUKHU. BBIBOJI COOTHOIIECHUN st
MAaTpHUIIl )KECTKOCTH, MacC U JeMI(UPOBaAHUS 1JI1 KOHEUHBIX AJIEMEHTOB.

Tema 3. OnpenesieHue 4acToT U popM cOOCTBEHHBIX KoJe0aHuil. ba3oBbie
YK CJICeHHbIE METOAbI

3amava omnpezesneHust 4acToT U PopM COOCTBEHHBIX KOJICOAHUN KOHCTPYKIIMHM Kak
3ajlaya Ha CcOoOCTBeHHbIe 3HaueHus. CraHmapTHas W 000O0IIeHHAs MpoOJIeMbl Ha
coOcTBeHHBIC 3HaueHM. Knaccudukarus 3amad Ha COOCTBEHHBIC 3HAYCHHMS, WCXOAS U3
Pa3MEepHOCTH CHCTEMBI.

Hcnonb3oBanue CABUTOB MaTpHIl B MpoOieMe Ha COOCTBEHHbIE 3HAYEHUs. AHAIU3
cIieKTpa cOOCTBEHHBIX Kosiebanuii ¢ momomnsio LDLT paznoxenwus.

Metonpl nuHEHHOW anreOphl i pelieHusT Mallol 3aJadyu Ha COOCTBEHHBIE
3HaueHus. CegeHre 0000IEeHHON MPoOIeMbl Ha COOCTBEHHBIC 3HAYECHMS K CTaH/IapTHOM
dbopme. Metoa BpamieHuit SAxkoou, Tpexauaronanuzanus [ 'usenca, QL anroputm.

Tema 4. MeToabl pelieHNs 321241 HA COOCTBEHHbIE 3HAYEHUSI 0O0JILIIIOM
pa3MepHOCTH

Metoasl pemieHusi 0000IIEHHONW MPOOIeMbl Ha COOCTBEHHBIC 3HAUCHHS OOJIBIION
Pa3MEPHOCTH C pa3pEKEHHbBIMU CHMMETPUYHBIMH MaTpuiamu. Meron oOpaTHBIX
utepauii. MeTton wuTepauuii MOANPOCTpPAHCTBA ISl OMNpEeNeieHUsT 4acToT U (opm
COOCTBEHHBIX KOJIEOaHUW KOHCTPYKLWHU, MOJECTUPYEMOW METOJAOM KOHEUYHBIX 3JE€MEHTOB.
Anroputm Jlanmoma s omnpeaenieHus 4actoT U GoOpM COOCTBEHHBIX KOJEOAHMIA
KOHCTPYKLMHU, MOAEIIMPYEMOM METOJIOM KOHEUHBIX 3J1eMeHTOB. KBazucrarnueckas 3anaqya
pacuera cBOOOJHBIX U KHHEMAaTHUYECKH U3MEHsIeMbIX cucteM. HyseBbie ToHa KojeOaHu.

Tema 5. I/IccneszaHne HCYCTAHOBUBIIUXCH JTUHAMHUYICCKHUX ITPOIIECCOB

HccnenoBanne HECTAIMOHAPHBIX  JIMHAMHYECKUX IPOLIECCOB C  MOMOULIBIO
MHTETPUPOBAHUS IO BPEMEHU YPABHEHHMU DPABHOBECHUS KOHEUYHO-IJIEMEHTHOM CHUCTEMBL.
Meronsl mpsimoro umHTerpupoBanus. Meton Hseiomapka (Newmark) mpsmoro
WHTETPUPOBAHUS TUHAMUYECKUX YPABHEHUMH.



Meton XoybGonra (Houbolt) mms mnpsMoro HMHTETpUpOBaHUS 1O BpPEMEHU
JVHAMHYECKUX  ypaBHEHWH  paBHoBecus. (OO030p JAPYyrux  METOAOB  MPSIMOTO
WHTETpUpOBaHUs. VX CXOAMMOCTh U YCTOMYNBOCTD, CPABHUTEIHHBIC XapaKTEPUCTHUKH.

WuTerpupoBanne 1O BpPEMEHHM JWHAMHYECKUX YPaBHCHWHA paBHOBECHS C
WCIIOJIb30BAaHUEM Pa3NIOKEHHsI TO COOCTBEHHBIM ¢dopMaMm KosieOanuid. HHTerpan
Hroamerns. [lorpemHOCTH METOIOB Pa3OKEHUSI U CITOCOOBI TMTOBBIIICHUSI MX CXOJIUMOCTH.
CpaBHEHHE ¢ IPSIMBIMU METOIaMH. AHAJIN3 CIIEKTPOB yaapa.

Tema 6. PacueT ycTaHOBMBIIMXCS BHIHYKI€HHbIX KOJIeOaHU

AJropuTMBI pacueTa yCTaHOBUBLIMXCSA BBIHY)KJIEHHBIX KojeOanuil. CuiioBoe H
KHHEMaTH4eckoe Bo30yxaeHue. [lomydeHue aMIumMTyaHO-4aCTOTHBIX, (PA30-4aCTOTHBIX
XapaKTepUCTUK KOHCTpyKuuH. IIpsiMpie wmerTomsl pacdeTta W METOABI pacdera ¢
pa3oXeHueM Mo cOOCTBEHHBIM TOHAM KosiebaHuil. [ToBbIlIeHIE CXOUMOCTH Pa3TIOKECHHUS.

Tema 7. HyTPI MNOBBINICHUA TOYHOCTH PACYHETHOI0 AHHAMHYECCKOI'0 aHAJ/IN3a

[IpenmyiiecTBa 1 HEAOCTATKU PA3JIMYHBIX PACUECTHBIX ITOAXOAOB IIPU BBIIIOJIHEHUU
JTUHAMUYECKUX HMCCIENOBAaHUM KOHCTPYKIMKM MamuH. [lorpemnocT, BO3HUKAIOIIME TPH
pacyerax JUHAMHUKM MAIllMH METOJOM KOHEUYHBIX AJIEMEHTOB. [IyTH moBBIIEHUS TOYHOCTH
BBITIOJIHSAEMOTO METOJI0M KOHEYHBIX 3JIEMEHTOB PACUE€THOTO aHAIN3a JIUHAMUKHA MaIIUH.

5. O0pa3zoBaTesibHbIEe TEXHOJIOTUH

MeTtoauka npernonaBanus AUCUUTIIHHBL «[IporpaMMHbIE KOMITIEKCH HHKEHEPHOTO
aHajM3a B MEXaHUKE» M peanu3alus KOMIIETEHTHOCTHOTO TMOJXO0Jla B HU3JIOKEHHH U
BOCIPUATAN MaTepuana MpelyCMaTpUBAET HCIOJb30BAHUE CIEAYIOMIMX aKTUBHBIX
dbopMmpoBeIcHUST TPYITIOBBIX, WHIWBHIYAIbHBIX, ayJUTOPHBIX 3aHATHA B COUYETAHWUU C
BHEAYJIUTOPHON paboToil C 1enbto (GOpMUPOBAHUS U Pa3BUTUS MPO(HECCHOHATBHBIX
HaBBIKOB, 00yYaIOLUXCS:

— MOJITOTOBKA K BHITIOJIHEHUIO JJAO0OPATOPHBIX paboT B 1TaOOpaTOpUSIX BY3a;

— 3allyTa U WHIWBUIYaTbHOE OOCYKIEHHE BBHITIOJHSIEMBIX STAlOB KypCOBOTO
MIPOEKTA;

— TMOATOTOBKA, MPEJCTaBICHUE U OOCYXKJEHHE Mpe3eHTAlMi Ha CEeMUHApPCKHUX
3aHATUSX;

— OpraHu3alus U MPOBEIECHUE TEKYIIEr0 KOHTPOJI 3HAHUM CTYy/IEHTOB B (opme
0JIaHKOBOTO TECTUPOBAHUS;

— MPOBEACHHUE MACTEP-KIACCOB HKCIEPTOB U CIIEHUATUCTOB B 00JIACTH YUCIICHHBIX
METO/IOB U MPUKIIATHON MEXaHUKH.

6. OueHo4HbIe CPeACTBA IJIfl TEKYLIEr0 KOHTPOJISl yCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTAMU M0 UTOTaM OCBOEHHS TUCIUIIMHBI H Y4eOHO-MeToIuYeCcKoe
o0ecrevyeHne CaMOCTOATEIbLHON padOThI CTYICHTOB.

B mpouecce oOyueHuss HUCHOJB3YIOTCS — CIEAYIOIIME OLCHOYHbIE  (OPMBI

CaMOCTOSTENbHOM pPa0OThl CTYAEHTOB, OLIEHOYHbIE CPEJCTBA TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIUI:



- IOAT'0OTOBKA K BBITIOJIHCHHUIO Ha60paTopH51x pa60T " UX 3alluTa.

OueHoYHbIE CPEACTBA TEKYILIErO0 KOHTPOJISI yCIEBAEMOCTH BKIHOYAIOT KOHTPOJIbHBIE
BOIIPOCHI ¥ 3aJaHus B (hopme OJaHKOBOTO W (MJTM) KOMIBIOTEPHOTO TECTHPOBAHUS, IJIS
KOHTPOJISl OCBOCHHUSI 00YUAIOIIMMHUCS Pa3/IeJIOB TMCUUILINHBIL, 3allIUTa KYpCOBOTO MPOEKTA.

OOpasipl TECTOBBIX 33/IaHUI, KOHTPOJIBHBIX BOIPOCOB U 3aJaHUM JJIsl MPOBEACHUS
TEKYILEro KOHTPOJIs, SK3aMEHALIMOHHBIX OUJIETOB, IPUBE/ICHBI B IPUIIOKEHUH 2.

6.1. ®oHa OLIEHOYHBIX CPEACTB /sl MPOBeAeHUs IPOMEKYTOUHOI aTTeCTAIIUH
00y4aImuxcs no JUCUuIInHe (MOIyJIio0).

6.1.1. IlepeueHb KOMITETEHIIUN C YKa3aHUEM ITANOB MX (HOPMHUPOBAHUS B MPOIIECCE
OCBOEHUS 00pa30BaTEIHLHON MTPOTPAMMEI.

B pesynbrare oCBOeHHS ~ JUCHUILIMHBI  (MOAyJsA)  (QOPMHUPYIOTCS — CIICAYIOIIHE
KOMIICTCHIIUM .
Kon B pe3yabTaTe ocBOeHHs 00pa30BaTeJIbHOI MPOrpaMMbl 00y4ar0 M iiCA
KOMIIeTeHIIM U J0JI2KeH 00/1a1aTh
IK-1 Cnoco6eH oprann3oBbIBaTh pa3zpaboTky kKoHCTpyKuud ATC u ux
KOMIIOHEHTOB

B mpomiecce ocBoeHMsI 00pa3oBaTeIbHON MPOTPAMMBI TAHHBIE KOMIIETEHITUH, B TOM
9UCJI€ WX OTACIbHBIC KOMITOHEHTHI, (OPMHUPYIOTCS IIOATAlTHO B XOJ€ OCBOCHHUS
0OyYaroIMMUCs JTUCHUIUINH (MOJyJIel), TPaKTUK B COOTBETCTBUU C yUYE€OHBIM IUIAHOM U
KaJIeHJapHBIM TpauKoM yuyeOHOTro mpolecca.

6.1.2. Onucanue noka3aresieil 1 KpUTEPHEB OLIEHNBAHUSI KOMIIETEHIIHIA,
¢GopMupyemMbIX 10 HUTOraM 0CBOCHHS M CHUILIUHBI (MO1YJIS1), ONIUCAHME HIKAJI
OlLIeHUBAHMSI.

[Toka3zaTenem OlleHMBAaHUA KOMIIETEHLUNA Ha Pa3JIMYHBIX 3Tanax uX (GOpMUPOBAHUS
ABJISIETCSL  IOCTHKEHHE OOYy4YaloIMMUCS IUIAHUPYEMBIX pPE3yJbTaTOB OOYYEeHHsS IO
JTUCHIUTUIMHE (MOJIYIIIO).

IIK-1 CrniocoGen opranu3oBbiBaTh pa3padoTky KoHCTPpYKUMil ATC 1 uX KOMIIOHEHTOB

Kpurtepun onenuBanust
IHoxa3areJb
2 3 4 5
3HATh: OO0yuatommiics OOyuarormiics OO0yuarormiics Ooyuatoruiics
BO3MOKHOCTH JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
COBPEMEHHOTO TIOJTHO® HETIOJTHbBIC 3HAHHS B YaCTHYHBIC 3HAHUS B TIOJTHBIC 3HAHUS B
MIPOrpaMMHOTO OTCYTCTBHE HIIH o0macTu obmactn obnactu
obecnieyeHus u HEAO0CTATOYHOC BO3MOKHOCTEU BO3MOXKHOCTEH BO3MOKHOCTEH
BBICOKOIIPOU3BOAUT | COOTBCICTBHC COBPEMEHHOI0 COBPEMEHHOTO COBPEMEHHOTO
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EITBHBIX 3HaHUIi B 00IACTH | [IpOrpaMMHOTO IPOrPaMMHOTO IIPOrPaMMHOTO
BBIYHUCIIMTEIBHBIX BO3MOXHOCTCH obecneyeHus u obecrieueHus U o0ecrnieueHus: U
CHUCTEM IJIsd COBPEMEHHOI'O BBICOKOITPOU3BOJIUTE | BBICOKOTIPOM3BOAMTE | BBICOKOTIPOU3BOIUTE
BBITIOJTHEHUS HNpOrpaMMHOTO JIbHBIX JILHBIX JIBHBIX
JOTUHAMHUYECKOI'O oOecnieueHus u BBIUUCIIUTEIILHBIX BBIYUCJIUTEIBHBIX BBIYUCIIMTEIBHBIX
aHaIMn3a CJIOXKHBIX BBICOKOIIPOM3BOM | CHUCTEM I CHUCTEM JJIA CUCTEM 1A
KOHCTPYKUUU HUTCJIbHBIX BBINIOJIHEHUS BBIIIOJIHCHUA BBINTOJTHCHUS
MAIlINH; BBIYHUCIIATEIBHBIX | qUHAMUYECKOTO JAHAMHUYECKOTO JUHAMHYECKOI'O
TCOPETUIECKUE CUCTEM JUTA a”HaJIn3a CJI0KHBIX a”aJ3a CJIOKHBIX a”aji3a CJI0XKHBIX
OCHOBBEI BBIIIOJTHCHU S KOHCTPYKIMI MaliH | KOHCTPYKUMM MallMH | KOHCTPYKLMHI MallIuH
BBICOKOITPOM3BOJIUT | AWHAMHAYCCKOIO Wi 202051 700051
CJIbHBIX YUCJICHHBIX | aHalIU3a TEOPETUYECKUX TCOPCTUICCKUX TCOPCTUICCKUX
aITOPUTMOB CJIIOKHBIX OCHOB OCHOB OCHOB
JTUHAMHUYECKOI'O KOHCprKIII/Iﬁ BBEICOKOIIPOU3BOJIUTE BBICOKOITPOU3BOJUTC BBICOKOITPOU3BOJUTC
aHaiuza MallvH UIn JIBHBIX YHMCJIICHHBIX JIbHBIX YUCJICHHBIX JBHBIX YUCJIEHHBIX
KOHCTPYKIIUH TEOPETUYECKUX aJTOPUTMOB aJropuTMOB aJIrOpUTMOB
MAIIIHH. OCHOB JIMHAMUYECKOTO OUHAMHAYECKOIO JIUHAMHAYECKOTO
BBICOKOIIPOMU3BOJl | aHaM3a aHaIMn3a aHajn3a
HUTEJILHBIX KOHCTPYKUHIA KOHCTPYKUUHI KOHCTPYKLUHI
YUCJICHHBIX MmamuH. Jlonyckaforcs | MAIIUH, HO MAalllWH, CBOOOHO
AITOPUTMOB 3HAYUTEIBHBIC JIOIYCKAOTCS onepupyet
JAHAMHUYECKOI' O OINOKH, POSIBIISIETCS. | HE3HAYHTENbHBIC MprOOPETEHHBIMH
aHaan3a HEI0CTaTOYHOCTh OINMOKHU, HETOYHOCTH, 3HAHUSIMU.
KOHCTPYKIIUI 3HaHWM, 110 PsILy 3aTpyAHCHUS IPpU
e — IoKa3arelieH, aHAJTUTHIECKUX
00yJaroIumics orepanusix.
HCIBITHIBACT
3HAYUTCIIBHBIC

3aTpyIHEHUS TIPU
OTIEpPUPOBAHUN
3HAHMAMU IIPU UX
[IEPEHOCE Ha HOBbIE
CUTYaLlUH.




yYMeThb: Ob6yuarommiicss He | OOydaronuiics OO0yyJarorwiics OO0yuaroruiics
MIPEACTABIIATH yMeeT WIH B JEMOHCTPUPYET JIEMOHCTPHpPYET JIEMOHCTPHUPYET
OTACJIbHBIC HEAO0CTaTOYHOMI HEIIOIHOE YaCTUYHOE IIOJIHOE COOTBETCTBUE
KOHCTPYKTUBHBIC CTCIICHHU YMEET: COOTBETCTBHE COOTBETCTBHE CIEIYIOIINX YMEHUN:
NCMCHTBI MalliiH HpeHCTaBHHTb CJICAYIOIIHNX YMGHHﬁZ CJICAYIONX yMCHHﬁ:
(B 4aCTHOCTH - paMu, OTHEIJILHBIE OpeACTaBIATh
Ky30BOB,  ICTAICH | xoHCTPYKTUBHBIC | IIPECTABIIATH IPEICTABIIATD OT/ICIIbHBIE
ABUrateneit) B BUIAE | 5yementhi OTJIE/IbHBIE OTJIEIbHBIE KOHCTPYKTHBHbIE
PACHCTHBIX MaIIHH (B | KOHCTPYKTHBHbIE KOHCTPYKTHBHbIE 3JIEMEHTHI MalIvH (B
AMHAMHECKHIX YaCTHOCTH - PaM, | BJIEMEHTHl MamuH (B | dJ€MEHTHl MalmuH (B | YaCTHOCTH - paM,
MOZEIICH;, KY30BOB, JIETaJel | 4aCTHOCTHU - paMm, | 4acTHOCTH - pam, | Ky30BOB, neranen
HCIIOJIb30BATh IBUraTenei) B | Ky30BOB, JeTaneil | Ky30BOB, neTanel | JBHUIaTeNei) B BUIE
COBPCMCHHOC BHMJIE€ PAaCUETHBIX | JABUTATEJIEH) B BUAC | ABUTaTeliei) B BUIE | PACYETHBIX
IIPOrpaMMHOE JTUHAMUYECKUX pacyeTHBIX pacyeTHBIX JTUHAMHAYECKUX
oOecrieyeHue s Mozeneun JIUHAMUYECCKHUX JTUHAMHYECKHX Mozeiei
OTIpe/IeTTeH S WIn MOJIeIIe Mozenein WIH
qacToT 1 hopM WCIIOJIb30BAThH WA WIN WCIIOJIb30BAThH
COBCTBEHHEIX COBpPEMEHHOE HCIIOIb30BATh WCIIOJIb30BAThH COBPEMEHHOE
xonebanyii MIPOrpaMMHOE COBPEMEHHOE COBPEMEHHOE IpOrpaMMHOE
CIIOIKHELX obecrieyenue uisi | IPOrpaMMHOE MporpaMMHOE obecrieuenue s
KOHCTpYKI.IHfI, onpeneaeHus obecrieueHue JJIA oOecrieyeHue JJIA OIpENECIICHUSA YaCTOT
MO THPOBAHKA 4acToT ¥ HopM OIIPE/IETICHUS YaCTOT | ONPEIENIEHH YaCTOT | u (hopM
yIAPHBIX COOCTBEHHBIX u opm u hopMm COBCTBEHHDBIX
HpOIECCOB, KoNeOanmii coﬁcTBeriblx COOCTBEHHBIX KOJIEOAHMI CIIOMKHBIX
CJIOKHBIX KOJIeO0aHMI CIIOKHBIX KO0JI€0aHUI CIIOKHBIX KOHCprKHI/If/'I R
MCCIIEI0BAHUS . . .
YCTAHOBHBIIHXCS KOHCTPYKIIHH, KOHCTPYKINH, KOHCTPYKIINH, MOJICIIUPOBAHUS
BBIHYIKICHHBIX MOJEIUPOBAHUSI MOJICITUPOBAHHA MOJCIAPOBAHUS YIApHBIX IIPOLIECCOB,
KOJIeOanHii. YAapHbIX YAApHBIX IIPOIIECCOB, | YIAapHBIX ITPOIECCOB, | MCCIEIOBAHUS
mpoueccos, HUCCICAOBaHUA HCCIICAOBaHUA YCTaHOBHUBILHXCS
HCCIEN0BaHUSA YCTaHOBUBILUXCS YCTaHOBUBILIUXCS BBIHYK/ICHHBIX
YCTaHOBUBILIUXCS | BBIHYXXIEHHBIX BBIHYKJICHHBIX KOJIeOaHMiA.
BBIHYKJICHHBIX KOJIeOaHu. KoJIe0aHuid.
KOJIeOaHUH. CBoboOIHO omepupyer
Homnyckatorcs ‘YMeHHUsI OCBOEHBI, HO MPUOOPETCHHBIMH
3HAYUTCIIBHBIC JAOITYyCKArTCA YMCHUAMH, [IPUMCHSCT
OIHI/IGKI/I, IIPOABJIACTCA HC3HAYNTCIIbHBIC HX B CUTyalluiax

HEJI0CTaTOYHOCTD
BJIa/ICHUS HABBIKAMHU
o sy MoKa3aTeseH,
OOyuarormiics
HCTIBITHIBACT
3HAYUTCIIBHBIC
3aTPYHCHHUS TIPU
MMPUMECHCHUN HABBIKOB
B HOBBIX CUTyallUAX.

OLMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
MEpPEeHOCce YMEHUI Ha
HOBBIE, HECTAH/IaPTHBIE
CUTYyallHH.

MOBBIIIEHHOH
CJIOKHOCTH.
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BJIA/IETh:
HaBBIKAMH

UCII0JIb30BaHNUS
OJIHOM U3
COBPEMEHHBIX
BBIYMCIIUTEIIbHBIX
IIPOrpamMm,
peanu3yroen
METO/i KOHEUHBIX
JJIEMEHTOB VIS
JUHAMHUYECKOIO
aHayM3a
KOHCTPYKLUHI

MallInH.

OO0yyJarommiicst He
BJIAJEET WIH B
HEJIOCTaTOYHOM
CTENEHH BIIAJEET
HaBBIKAMU
HCIIOJIb30BaHUS
OTHOM U3
COBPEMEHHBIX
BBIYMCIINTENBHBIX
porpamm,
peanu3yromen
METOJ, KOHCUYHBIX
3JIEMCHTOB JIJIS
JTUHAMHAYECKOTO
aHajm3a
KOHCTPYKLIUN
MaIIIHH.

OO0yuaromuiics HE B
MOJIHOM Mepe BIaJeeT
HaBbIKAMU
HCTIOJIb30BAHUS
OJTHO U3
COBPEMEHHBIX
BBIUUCIIUTENBHBIX
MpOrpamm,
peanu3yroumen METo1
KOHEYHBIX
3JIEMEHTOB JJIA
JTAHAMAYECKOTO
aHaJIn3a

KOHCTPYKLIMH
MaIlIHH.

HomyckatoTcst
3HAYUTENIbHbIE
OILIMOKH, TIPOSIBIISICTCS
HEJIOCTATOYHOCTb
BJIaJICHHSI HABBIKAMHU
0 psiLy IOKa3aTenel,
OOyuarormiics
HCTIBITHIBAET
3HAYUTENIbHbIE
3aTpyJAHEHHS TIPH
MIPUMEHEHUH HaBBIKOB
B HOBBIX CUTYaIHSIX.

OO0yyJarorwiics
YaCTHUYHO BJIaJCCT
HaBBIKAMH
WCIIOJIb30BAHUS
OTHOM U3
COBPEMEHHBIX
BBIYMCITUTEIIbHBIX
porpamm,
peanusyronien METoQ
KOHEUYHBIX
AJIEMEHTOB JIJIs
JIMHAMHYECKOTO
aHanu3a

KOHCTPYKIIAN
MaIIIVH.

HaBwiku 0CBOEHBI, HO
JIOIYCKAOTCS
HE3HAYUTETHHBIC
OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS TIPH
MEepEeHOCe YMEHHUI Ha
HOBbIE, HECTaHAPTHBIC
CUTyalluu.

OO0y4aromuiics B
TTOJTHOM 00BeMe
BJIajieeT HaBbIKaMU
HCTOJIb30BAHUS
OJITHOH U3
COBPEMEHHBIX
BBIUHCIIUTEIBHBIX
MpOrpamm,
peanusyrouen MeTox
KOHEYHBIX
3JIEMEHTOB JIJIA
JIMHAMUYECKOTO
aHan3a
KOHCTPYKIIAN
MAIIIVH.

CB00OAHO IPUMEHSIET
MOJTYYCHHBIC HABBIKU B
CUTyalusiax
TOBBIIICHHOMN
CJIOKHOCTH.

[Ixanbl OLIEHUBAHUS PE3YJIbTATOB IPOMEKYTOYHOM aTTECTALIMU U UX OITMCAHUE:!

dopma NPOMEKYTOUYHOM aTTeCTALMHU: 3a4eT.

[TpomexyTrouHass arrecrauusi oOywaroumxcs B Qopme 3auéra MNPOBOJUTCS IO
pe3yibTaTaM BBIIOJIHEHUS! BCEX BUJOB YYEOHOW padOThI, MPEIyCMOTPEHHBIX y4e€OHBIM
IJJaHOM IO JAaHHOM JUCUUIUIMHE (MOIYJI0), TPH 3TOM YUYHUTHIBAIOTCA PE3yIbTaThl
TEKYILEro KOHTPOJIA YCIIEBAEMOCTH B TeueHue cemectpa. OLeHKa CTENEHU TOCTHKEHUS
oOy4aronMMUCs TJIAHUPYEMBIX pe3yJbTaTOB OOY4YEHUs MO AUCIUIUIMHE (MOIYJIIO)
IPOBOJUTCS TpEnojaBaTeieM, BeAYIIUM 3aHATHS IO JUCUUILIMHE (MOIYJI0) METOA0M
AKCIEePTHOM oneHKU. [1o uToramMm mpoMeKyTOYHOM aTTecTaluy MO AUCHUIUIMHE (MOIYIIIO)

BBICTABJIICTCA OLCHKA «3a4TCHO» NN «HEC 3a4TCHO».
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Hkaaa
OLICHUBAHUSA

Onucanue

BoinonHensl Bce BHUIIBI Y4eOHOW pabOThI, MPEAyCMOTPEHHbBIE
yueOHbIM TutaHOM. CTYAEHT JAEMOHCTPUPYET COOTBETCTBHE
3HaHUW, YMEHUM, HABBIKOB TMPHUBEACHHBIM B  TalIUIaX
moKasaresiei,  OmepupyeT  MNPUOOPETEHHBIMH  3HAHUSMH,
3auTeHo YMEHUSIMH, HABBIKAMU, IPUMEHSIET X B CUTYalUSX MMOBBILICHHON
c0XHOCTH. [Ipy 3TOM MOTYT OBITH AOMYLIEHBl HE3HAYUTEIbHBIE
OMUOKH, HETOYHOCTH, 3aTPyJHECHHS TPU AHATUTUYECKUX
omepanusx, IEepeHOCe 3HAaHMW W YMEHUW HAa  HOBBIE,
HECTAH/IAPTHBIC CUTYALIUH.

He Bwimonnen oauH wimu Oojee BHUIOB y4eOHOW paboOTHI,
MPEAYCMOTPEHHBIX YUeOHBIM TUTaHOM. CTYACHT IEMOHCTPHPYET
HEMOJIHOE COOTBETCTBHE 3HAHUH, YMEHUHU, HABBIKOB
NPUBEAEHHBIM B  Ta0nuIax [oKa3aTeieil, JOIMyCKaroTCs
3HAYUTEIbHBIC OIMWOKHA, TMPOSIBISETCS OTCYTCTBHE 3HAHUH,
YMEHUH, HAaBBIKOB IO DSy TOKa3aTeliel, CTYICHT HCIBITHIBACT
3HAYUTEIbHBIC 3aTPYJHEHUS TPH OIECPUPOBAHUU 3HAHUSIMH H
YMEHUSIMHU MIPU UX MEPEHOCE Ha HOBBIE CUTYAIIUH.

He 3auteno

@DOHIbI OLEHOYHBIX CPEACTB MPEACTAaBICHbl B NPHIOKEHUH 2 K paboueit
[Iporpamme.

7. YueOHO-MeTOAMYEeCKOe U MHPOPMALIMOHHOE o0ecnevyeHne JUCIIUIIIUHBI.

a) OCHOBHAas JiUTeparypa:

1. MakapoB, E. TI. ComnpoTuBieHne MaTepHaloB C HCIOJIb30BAHHEM
BBIYMCIIMTEILHBIX KOMIUIEKCOB : ydeOHOoe mocoOue mist By30B / E. . MakapoB. — 2-e
3., ucnp. u gon. — MockBa : UznarensctBo FOpaiit, 2020. — 413 c. — (Bricuiee

obpazoBanne). — ISBN 978-5-534-01761-8.
URL.: https://urait.ru/bcode/453500

2. KpuBomanko, C. H. CrpoutenbHas MeXaHHWKa : y4eOHWK M TIPAKTUKYM IS
By30B / C. H. KpuBomanko. — 2-¢ u3z., nmepepad. u mon. — Mocksa : M3maTenscTBO
Opaiit, 2020. — 391 c. — (Beiciiee oopazoBanue). — ISBN 978-5-534-01124-1.

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

0) JomOIHUTEIbHAS JIUTEpaTypa:

1. Connatkun, A. B. BBenenue B MeTO] KOHEYHBIX AJIEMEHTOB : yaeOHOe mocooue /
A. B. Connatkun, E. C. bapanoBa. — Cankt-IletepOypr : BI'TY "Boenmex" um. J[.D.
Ycerunona, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.

URL.: https://e.lanbook.com/book/172238
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B) JJIEKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPChI:
Kypc Haxonutcs B pa3paboTke

MaTepl/IaJ]bHO-TeXHI/I‘leCKOC o0ecneyeHue ANCHUIIIMHBI.

e AymuTtopus ISl JICKITMOHHBIX W TPAKTUUCCKUX 3aHATHA OO0Iero (oHAa: CTOJBI
y4eOHbIE CO CKaMbsSMH, ayJIMTOpHAsl JOCKA, HACTEHHBIN MPOEKIUOHHBIN sKpaH. Pabouee
MECTO MPENOAABATEIS: CTOJ, CTYIL.

e KOMIIBIOTEpHBII KJIAacC : CTOJBI, CTYJbs, MapKepHas JI0CKa, KOMIIBIOTEPHI C
MPUKIAIHBIM TEMAaTHYECKUM MPOrpaMMHBIM OOECIEYEHUEM, MOJBECHOU MPOEKTOP C
MHTEPAaKTUBHOU JTIocKo. Pabouee MecTo npenogaBaresis: CToJ, CTYyJI, KOMIBIOTED.

MeTOI[I/IquKI/Ie PEKOMECHAALINA 1JIsA CaMOCTOATEIbHOM paﬁoTbl CTYACHTOB

3agauaMu caMOCTOSITETIbHON paOOThI CTYACHTOB SIBJISFOTCS:

1. Cucremaruzauuss W 3aKpEIUIEHUE TOJYYEHHBIX TEOPETHMYECKUX 3HAHMA U

MPAKTUYECKUX YMEHUI CTYJEHTOB;

VYrnyOieHue v paciiipeHue TEOPETUUECKOM MOITOTOBKH;

3. @®opmHupoBaHHUE YMEHUH WCIOIH30BaTh HOPMATHUBHYIO, MPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHIEUATIbHYIO JINTEPATYypy;

4.  Pa3BuTHE INO3HABATEIbHBIX CIIOCOOHOCTEW M AKTUBHOCTH CTYAEHTOB, TBOPYECKOU
MHULMATUBBI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

5. Hcnonp3zoBanue mMartepuasna, COOPaHHOTO M MOJYYEHHOTO B XOJE€ CaMOCTOSITENIbHBIX
3aHATUNA Ha MPAKTUYECKUX 3aHITHUAX, NPU HANMCAHUU KYpPCOBBIX M BBITYCKHOU
KBATM(PUKALMOHHON padoT, 11 3((PEeKTUBHON MOArOTOBKH K MTOTOBBIM 3a4€TaM U
AK3aMEHaM.

N3yyeHne NUCUMIUIMHBI TOKHO COMPOBOXKIATHCSI MHTEHCUBHOW CaMOCTOSITEIbHOM
paboTOM  CTYAEHTOB C PEKOMEHJOBAaHHBIMM IPEMOJABATENSIMU  JINTEPATYypPHBIMU
MCTOYHMKAMU U C MaTepuaiamMu, MOJy4YeHHBIMU Ha JIEKIIMOHHBIX, MPAKTHYECKUX 3aHATUAX
u nabopatopHbix padotax. CTylIeHT JOIKEH MOMHHUTh, YTO HAYMHATH CAMOCTOSATEIbHBIC
3aHATUSA CIIEyeT C MEpPBOTO JHS W3YYEHMs] AUCLUMILIMHBI U MPOBOJIUTH UX PETYISPHO.
Od4eHb BaXXHO MPUITIOKUTh MAKCUMYM YCHUJIMW, BOJIM, YTOOBI 3aCTaBUTH ceOs paboTaTh ¢
IIOJIHOM HAarpy3KOM € MEPBOTO JIHS.

N

Kaxnpiii CTyZeHT JODKeH caM IUIaHUPOBATh CBOIO CaMOCTOSITENIBHYIO padoTy,
UCXOJISl U3 CBOMX BO3MOKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHPYET BHIMIOJHEHNE PabOTHI,
co3maeT 0Ooyiee CIIOKOWHYIO OOCTAHOBKY, YTO B HMTOTE TOJOXKHUTEIHbHO CKAa3bIBACTCS Ha
YCBOCHUHW MaTepHaia.

Ha ocHoBe W3ydyeHHS PEKOMEHOBAaHHOW JIUTEPATyphl LEIECOOOpPa3HO COCTABHUTH
KOHCITEKT OCHOBHBIX TEPMHUHOB, TIOJIO)KCHHUH M OTIPEICIICHUM, TPEOYIOMNX 3aIIOMUHAHUS U
HEOOXOIUMBIX JIJIT OCBOCHUS Pa3CiIOB JUCITUTIIHHEI.

Jlnis TI0A0TBOPHOHM paboThl HEMAJIOBaKHOE 3HAYEHHE MMEET OOCTaHOBKA, OpraHW3aIus
pabouero mecta. HyxHO m00uThCA, 4TOOBI MECTO PAOOTHI MO BO3MOXKHOCTH OBLIO
MOCTOSIHHBIM. PaboTa Ha TMPUBBIYHOM MeECTe JejlaeT ee OoJjiee TUIOJOTBOPHOMA.
[IponykTUBHOCTh PAOOTHI 3aBHCUT OT NPABWJIBHOTO YEpPEIOBAaHUS Tpyda M OTHAbIXA.
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[TosToMy Kaxkaple yac WM JiBa CIEAyeT AenaTh, nepepbiB Ha 10-15 munHyT. BhixomHbie
JHU Jy4YIlIe TMOCBATUTH AKTUBHOMY OT/ABIXY, 3aHATHSM CIIOPTOM, IPOTYJIKaMU Ha CBEXKEM
BO3Ayxe M T.I. Jlake MEpeKtoYeHHe C OJHOr0 BHJA YMCTBEHHOM paboOThl Ha Jpyroi
MOJKET CIIY)KHTbh aKTUBHBIM OTJIBIXOM.

Oco0oe MecTo yaenseTcss KOHCYJIbTUPOBAHUIO, KaK OJHOHN 13 (opM 00yueHUS U KOHTPOJIA
camocTosATeNIbHOW  pa®oThl. KoHCynapTHpOBaHuEe mpeanosaraer ocoObIM  00pazom
OpPraHM30BaHHOE  B3aUMOJICUCTBHE  MEXIy  IPEIoJaBaTeIeM-KOHCYJIbTaHTOM U
CTYJACHTaMH, HaIlpaBJICHHOE Ha pa3pelieHue TMpo0JeM ¢ BHECEHHE IO3UTUBHBIX
M3MEHEHUN B I€ATEIBHOCTD CTYACHTOB.

MeToauyeckue peKoMeHAALMY UIsl IpenoaaBaTeJisi

B3aumopeiicTBue npenogaBaresns ¢o CTyJ€HTaMHA MOXHO pPa3/IeuTh Ha HECKOJBKO
COCTaBIISIIOIUX — JIEKIIMOHHBbIE, MpaKTUYECKHMEe M JAaOOpaTOpHbIE 3aHATUS U
KOHCYJbTHpOBaHue. [IpenoaaBarens 10KeH NOCAEA0BATEIbHO BBIYUTATh CTYACHTAM PSJI
JEKIHH, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYMTH BHUMAHUE HA KIIFOYEBBIX MOMEHTAax
KOHKPETHOTO TEOPETHYECKOro MaTephajia, a TakKXe OpraHu30BaTh MPOBEJICHUE
MPAKTUYECKHUX 3aHATUN TaKUM 00pa3oM, 4TOObl aKTUBU3UPOBATH MBIILIEHUE CTYAECHTOB,
CTUMYJIUPOBATh CaMOCTOSITEIbHOE H3BJICUCHHE HMHU HEO0OXOAUMOW HHPOpMALMH U3
pPa3IMYHBIX MCTOYHUKOB, CPABHUTEIBHBIM aHAIW3 METOJOB PELIEHUH, COMOCTaBICHUE
MOJIyYEHHBIX pPEe3yIbTaTOB, (DOPMYIUPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IJIAJIOB Ha
MHOTHE CIIOPHBIE TPOOIIEMBI.

[lepen HayamoM mpernogaBaHus MpenogaBaTeiIo He0OX0UMO:

- U3Y4UTb paboUyI0 IPOrpaMMy, HENH U 3aJa4l JUCHUTLINHBL

- YETKO NPEJICTaBIIATh ceOe, KaKhe 3HAHMS, YMEHHUS W HABBIKM JIOJDKEH IPHOOpECTH
CTYJIECHT;

- IO3HAKOMMTCS C BUAAMH yueOHOM paboThI;

- U3Y4MTb COJIEP>KAHKE PA3EIIOB AUCIMILIHBL.

B Xonxe NeKUMOHHOTO 3aHATHS MpenoAaBaTelb JIOJKEH Ha3BaTh TEMY, y4eOHbIE
BOIIPOCHI, 03HAKOMHUTBH CTYJEHTOB C IIEPEYHEM OCHOBHOM U JIONOJIHUTEIBHOMN JIUTEPATYPHI
10 TEME 3aHATUS.

Bo BcTynuTenbHON 4acTH JIEKIIMM OOOCHOBATh MECTO M POJIb M3Yy4aeMOM TeMbl B
y4eOHOM JUCITUIUIMHE, PACKPBITh €€ MpaKkThueckoe 3HadeHue. Eciu untaercs He mepBas
JIEKIIMSI, TO HEOOXOIUMO YBSI3aTh €€ TEMY C MIPEAbIAYIIEeH, He Hapylas JOTUKH U3JI0KEHUS
yuyeOHOro Marepuana. JIeKIuio cienyeT HadMHaTh, TOJIbKO YETKO 0003HAYUB €€ XapakTep,
TEMY U KpyT T€X BOMPOCOB, KOTOPBIE B €€ X0J1e OyAyT pacCCMOTPEHBI.

B ocHOBHO# 4acTw JIEKITMU CJIENYET PACKPHIBATh COJEPIKaHUE YIECOHBIX BOMPOCOB,
AKLCHTUPOBAaTh BHUMAHUE CTYJACHTOB HA OCHOBHBIX KaTE€rOpUsIX, SIBIICHUSAX U MpOLECCax,
O0COOCHHOCTSIX MX MPOTEeKaHUs. PacKkphiBaTh CYIIHOCTb M COACP)KAHUE PA3IMUHBIX TOUYCK
3peHHUS] U HAYYHBIX MOJAXOJOB K OOBSCHEHUIO T€X WM HWHBIX SIBJICHUW U IMPOIECCOB.
Cnenyer apryMeHTUpPOBAaHO OOOCHOBATh COOCTBEHHYIO IMO3ULHIO IO  CIOPHBIM
TeopeTndueckuM BorpocaMm. [lpuBoauTh mnpumepbl. 3anaBaTh IO XOAY H3JIOKEHUA
JIEKIMOHHOTO MaTepuaia pUTOPUYECKUE BOIMPOCHI U CaMOMY JaBaTh HAa HUX OTBET. DTO
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CIIOCOOCTBYET aKTHBHU3ALIMM MBICIUTEIBHON AESITENIBHOCTU CTYACHTOB, MOBBILIEHUIO HX
BHUMAHMSI U WMHTEpEca K MaTepuaiy JEeKIHH, ee coaepxanuto. [IpenonaBarens HoixkeH
PYKOBOAUTH pabOTOM CTYACHTOB MO KOHCIEKTHPOBAHHUIO JIEKIIMOHHOTO MaTepuana,
MOMYEPKUBATh HEOOXOAMMOCTh OTPaKEHHS B KOHCIIEKTaX OCHOBHBIX TMOJIOKEHUHN
M3y4yaeMou TeMbl, 0CO00 BBIJIEIISAS KATETOPUIHBIN anmapar.

B 3akmrounTensHOM 4acTH JEKIMH HEOO0XO0IUMO c(hopMyIHpoBaTh OOIIHE BHIBOIBI
0 TEME, PACKpBIBAIOIIME COJEP’KaHUE BCEX BOIPOCOB, IOCTABICHHBIX B JIEKIIHH.
OOBSABUTH MUIAaH OYEPEIHOTO CEMUHAPCKOTO WUIM JTAOOPATOPHOTO 3aHATHSA, 1aTh KpaTKUE
PEKOMEHJAllMK 110 TOATOTOBKE CTYJIEHTOB K CEMHHApy WM JabopaTopHOil pabore.
Onpenenutb MECTO U BpEMsSl KOHCYJBTAIIMM CTYJIEHTaM, IOKEJIABIIMM BBICTYNHUTHh Ha
CEMUHAape C JI0KJIajamMu 1 peeparaMu Mo aKTyaJbHbIM BOIIPOCAM 0OCYKIA€MOM TEMBI.

[ens mpakTHuecKUX M JaOOPATOPHBIX 3aHATUM - 00ECHEUYUTh KOHTPOJIb YCBOCHUS
y4eOHOro MaTepuana CTyJACHTaMH, pacliupeHne U yriIyoJlieHue 3HaHUH, MOJTyYeHHbBIX UMU
Ha JIEKIUSAX M B XOJ€ CaMoCTosATeNbHOUW padoTsl. I[loBbilieHne >(QekTUBHOCTH
MPAKTUYECKUX 3aHATHA OCTUIaeTCs IMOCPEICTBOM CO3JaHUsl TBOPUECKOW OOCTAaHOBKH,
pacrnoJiararomeil CTyZ€HTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3IJIAJIOB U CYXICHUU IO
00CyX/1aeMbIM BOIPOCaM, KEJIAHUIO Yy CTYJAEHTOB MOpPadO0TaTh y JOCKU MPHU PEIICHUU
3ajad.

[Tocne kaxA0ro JEKUMOHHOTO, J1a00paTOPHOrO M MPAKTUYECKOTO 3aHATHUS CHENATh
COOTBETCTBYIOIIIYIO 3allUCh B JKypHajlaX ydeTa MOCEIAeMOCTH 3aHATHA CTyACHTaMH,
BBISICHUTh Yy CTApOCT YYE€OHBIX TpyMHN MPUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHATHSIX.
[IpoBoaWTh TPYNNOBBIE WM HHAMBUAYaJIbHbIE KOHCYJIbTALMU CTYAEHTOB IO BOIpOCaM,
BO3HHMKAIOIIMM Yy CTYAEHTOB B XOJ€ MX NOJATOTOBKM K TEKyIIEHW W MHPOMEKYTOUHOU
aTTecTalMy MO y4eOHOM NHCLUMIUIMHE, PEKOMEHJOBATh B MOMOIIb YYEOHBIE U JPYrHe
MaTepHuabl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH WJIM 3a4eT MO AUCLUIUIMHE TPOBOJIUTCSA B OpME MUCHbMEHHOTO 3K3aMEHa C
MOCJICAYIONIeH WHAWBUAYyalIbHOM Oecefoil €O CTYIAEHTOM Ha OCHOBE BOIIPOCOB,
c(hOpMyYTUPOBAHHBIX B 3aYETHBIX WJIM IK3aMEHAITMOHHBIX OmiieTax. B Ouiier BHocUTCS Ba
TEOPETUUYECKUX U OJUH NMPAKTUUECKUN BOMPOC U3 PA3IMUHBIX Pa3/I€NIOB AUCIUILIUHBI IS
0oJsiee MOJHOM MPOBEPKU 3HAHUM CTyneHTOB. OlLiEHKa BBICTABISIETCS MPENoJaBaTeiIeM U
oOBsiBIsieTCs mocie oTBeTa. [IpenogaBarenbs NPUHUMAIOMIMKA 3a4€T WIM SK3aMEH JIMYHO
HECET OTBETCTBEHHOCTb 3a IPABUIIBHOCTH BBICTABIICHUS OLIEHKH.
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CTpykTypa u coaepxkanne TucuuIUINHBI «IIporpaMMHbIe KOMILJIEKCHI HHKEHEPHOT0 AaHAJIM3Aa B MEXaHUKe»
10 CNeNHAJIbLHOCTH
23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBAM)

(cmeumaJsmer)
= Buabi yueOHoli padorsl, ®Dop-
? E 2| BKIIOYas CAMOCTOSTETLHYIO Buabl camocTosTe1bHOM PadoThI MBI
Paznen g % 3 paboTy CTYJ1€HTOB, CTY/IEeHTOB arrec-
N S am § U TPYA0EMKOCTh B Yacax TAlMH

J | I/C | JIa6 | CPC | KCP | K.P.

K.II.

PIP | Pedepar | Kip | I | 3

Ceabmoii cemecTp

Tema 1. BBenenue JlabopaTopHble
padoThl «3HAKOMCTBO C

1 | ynuBepcaabHbIM NPOrPAMMHBIM 9 1-2 2 6 8
o0ecrneyeHneM IS
AMHAMHYECKOr0 AHAIN32)»

Tema 2. MeToa KOHEYHbIX
3JIEMEHTOB KaK OCHOBA JJI51
(popmyupoBkH

2 9 34 | 2 6 8
BBIYHCJIMTEIbHBIX MPOLETYP
ANHAMUYECKOT0 aHAIN3A
KOHCTPYKLMH.
Tema 3. Onpenenenue 4acToT u
3 | ¢popM coOCTBEHHBIX KOJIeOaHMIi. 9 5-8 4 12 16

ba3oBble YHCI€eHHbIE METOADI.

Tema 4. MeToabl pelieHus
4 | 3aa124M HA COOCTBEHHbIE 3HAYCHHA 9 9-12 | 4 12 16
00JIb1I0I pa3MepPHOCTH

Tema S. UccnenoBanue
5 | HeycTaHOBMBIIHXCH 9 13-14 | 2 6 8
ANHAMHUYECKHUX MPOLECCOB.
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Tema 6. Pacuet ycTaHOBHBIIUXCS
BbIHYK/I€HHbIX Kosle0anuid. [lyTu

MOBBIIIEHUS TOYHOCTH 15-18 | 4 12 16
PACYeTHOro TMHAMHYECKOT0
aHaJIU3a
®opma aTTecTalun
Bcero 4acoB 1o JUCHMIIINHE B 18
48 72

ACBATOM CEMECTPE
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Ipunoosicenue 2 k
paboueil npogpamme
MMHHUCTEPCTBO HAVKH 1 BBICIIIEI'O OBPA3OBAHIS POCCUICKON OEJIEPALINN

DEJJEPAJIBHOEI'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHME BBICILEI'O OEPA3OBAHUS
«MOCKOBCKHUU HOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMH ITOJIUTEX)

Kadenpa: lunamMuka, NpoYHOCTH MAIIIUH M CONPOTHUBJIEHNE MATEPHAJIOB

®OH/I ONEHOYHBIX CPEJICTB

MO JUCLUIIJIMHE

««HpOFpaMMHbIe KOMIUICKCBI HHYKCHEPHOI'0 aHAJIN3a B MEXAHUKE»

CnenuaabHOCTh
23.05.01 HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPeACTBA

npoduib
«KoMNbIOTEepHBIi HHKMHUPUHT B ABTOMOOMJIECTPOEHUM)

KBanuuxanus (cTeneHb) BEITYCKHUKA
HNuxenep

dopma o0yueHus
Ounas

Cocrasg: 1. [TacnopT poH/1a OLIEHOYHBIX CPEJICTB

2. OnucaHue OLleHOYHBIX CPEACTB:

Mockea, 2026 200
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MTOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTH KOMIIETEHILMH

Tabmuma 1

HpOFpaMMHbIe KOMIUICKCBHI HHYKCHECPHOI'0 aHAJIN3a B MEXaAaHUKE

@10C BO

B nporiecce ocBoeHMs JaHHOW TUCHUIUIUHBI CTYACHT (QOPMUPYET U AEMOHCTPUPYET CIAEAYIOLINE
o0menpogeccuoHaJIbHbIE U TPO(ecCHOHAIbHbIE KOMIIETEHIMH !

NITK-1.4 Ananu3upyeT NpOYHOCTHBIE CBOMCTBA
MaTEpUaoB U MPOYHOCTHBIE CBOICTBA
KOMIIOHEHTOB aBTOTPAHCIIOPTHBIX CPE/ICTB,
CBSI3aHHBIX OCOOCHHOCTSAMHU KOHCTPYKLUI
NITK-1.5 Aranu3upyer aydiine NpakTHKA
pa3paboTKH aBTOTPAHCIOPTHBIX CPEJICTB U UX
KOMIIOHEHTOB

bl € Pa0OTHI

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnonorus |[@opma CreneHu ypoBHeii 0CBOCHHA
NH- OOPMYJINPOB- ¢dopMHpoOBaH [0OLIEHOYHO [KOMIIETEHUMA
JEKC KA usi ro
KOMIIeTEHM [cpeicTBa
IIK-1 |Cnocoben NITK-1.1 CucrematusupyeT UHKEHEPHbIE Camocros-  |[YO ba3oBblIii ypoBeHb:
OpPraHU30BBIBATh  [TAHHBIE C YUETOM TEXHUUECKUX TpeOOBaHMM TEJIbHAS - CIIOCOOEH HCIOJB30BaTh COBPEMEHHOE
pa3paboTKy NIIK-1.2 OnpenensieT METOJUKN PACYETOB U paborTa, [POrpaMMHOE 00CCICUCHHE IS pacyeTa
KOHCTpYKIM ATC (nyir) BUPTYaIbHBIX HCIBITAHUIN CHCTEM JTTIEKIHH, KOHCTPYKLMH MAILMH B LIEJIOM 1
¥ X KOMIIOHEHTOB [aBTOTPAHCHOPTHBIX CPEJICTB U MX KOMIIOHEHTOB |[IPAaKTHYEC- OTACILHBIX KOHCTPYKTHBHBIX SIIEMCHTOB
NITK-1.3 AHain3upyeT BIUSHUE KIHOYEBBIX KHE A (p%M’ KYSOBOB, AeTaiic
(hakTOpOB Ha BBIXOJIHBIE XapaKTEPUCTUKHI 3aHATHS, ABHrATCIICH).
ABTOTPAHCIIOPTHBIX CPEACTB U UX KOMIIOHEHTOB 1abopaToOpH

Bocrpon3BoacTBO NOJIy4EHHBIX

3HAHUI B XOJ€ TEKYILIETO KOHTPOJIA.
IloBBIIIEHHBIN YPOBEHD:

- CII0OCOOEH CaMOCTOSTEIBLHO

HCII0JIb30BaTh COBPEMEHHOE NIPOrPaMMHOE
oOecrieueHre s pacyera KOHCTPYKIUN
MAalllMH B LICJIOM U OTACJIBHBIX
KOHCTPYKTHUBHBIX 3JICMCHTOB MallIlH (paM,
KY30BOB, JeTaJICH JBUTATEIICH);

- CIOCOOEH CaMOCTOSITEILHO BBIIOIHSTH
aHaJTN3 HAMPSDKEHHO 1e(hOpMUPOBAHHOTO
COCTOSIHMSI M IPOYHOCTH JIETAJIEH U y3JI0B
MalllnH.

[MPAKTUYECKOE PUMEHEHHNE TTOTYIEHHBIX
3HAHUW B IPOLIECCE NTOATOTOBKHU K
CeMHHapaM, K BBICTYIIJICHUIO C JIOKJIAJ0M
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Tpunoocenue 3
K paboueil npozpamme

Hepeltenb OUECHOYHbBIX cpedcme no Oucuummne
«HpOZptl.MMHble KOMNJ1€KCbl UHJIICEHEPHOZ20 AHAIU3A 6 MEXAHUKE)

HanmenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakTepucTrka OLIEHOYHOTO OLICHOYHOTO CPEJICTBA B
oC cpelcTBa CpeAcTBa dOC
CpencTBo KOHTPOJI, OPraHW30BaHHOE Kak
crenuanbHasg ~ Oecema  IE€JIaroruyecKoro
VerHbli onpoc  [pa0OTHHKA ¢ OOyYarOIIMMCS Ha  TEMBI, Bomnpoce! o
1 coOeceoBaHNEe, (CBSI3AHHBIE C HM3y4aeMOM JHMCIUIUIMHOM, U TeMam/pasjiernam
(YO) paccUMTaHHOE HA BBISCHCHHE 00beMa 3HAHHIA UCIUILINHEI

00y4aromerocs mo OnpeAeIeHHOMY pa3zeiy,
TeMe, mpodemMe H T.11.
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®akynbreTr TPAHCIIOPTHBIN
Kadenpa «/lunamuka, mpoYHOCTh MAIIMH U COMTPOTUBJICHUE MAaTEPHAIOB)
JucuuruinHa - IlporpaMMHbIe KOMILIEKCHI HHKEHEPHOT0 aHAIN3a B MEXaHHKe

o

o

© oo N

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

Crnenunaiabpnocthb 23.05.01
Ha3emHble TPAaHCIOPTHO-TEXHOJIOTHYECKHE CPeCTBA

Bomnpocsl 115t KOHTPOJISI 3HAHUM 110 TUCUUILJINHE
«IIporpaMMHBbIe KOMILUICKChI HHXKEHEPHOI'0 AHAJIM3A B MEXaHHUKe)

YPaBHeHI/Ie JAUHAMHWYCCKOI'O paBHOBECHUSA CUCTCMBI C OI[HOﬁ CTCIICHBIO CBO6OI[LI 0e3 3aTyXaHUs U IIPpU HAJIMYHUU BA3KOI'O )IeMH(bI/IpOBaHI/IH.

CoOcTBeHHbIE KOJICOaHUsI CUCTEMBI C OJJHOM CTENEHbI0 CBOOOIbI O€3 3aTyXaHusl.

CoOcTBeHHBIE KOJIEOAHUS CUCTEMBI C OTHOM CTETIEHBIO0 CBOOOIBI IIPH HAIWYHUHU BA3KOTO AEMII(HPOBAHHSL.

BriHyx/1eHHbBIE KOIe0aHMsI CUCTEMBI C OJTHON CTEIIEHbI0 CBOOO/IbI O€3 3aTyXaHHs U MPU HAIMYMHU BA3KOT0 AemidupoBanus. YacToTHbIE
XapaKTEPUCTUKU CUCTEMBI.

MartpuuHoe ypaBHEHHE JUHAMUYECKOTO PABHOBECHS KOHEUHO-3JIeMEHTHOM crcTeMbl. OcHOBHBIe MaTpHiibl. ( Ha mpumepe crepskHEBOrO
JJIEMEHTA)

Jlorapugmuueckuii fekpeMeHT koaeOaHuit. JJoOpOoTHOCTb CHCTEMBI.

YpaBHEHME TMHAMUYECKOTO paBHOBECHS Uil Moea MKD Ha 0OCHOBE TPEyroabHBIX 2JIEMEHTOB INIOCKOTO HAIPSKEHHOTO COCTOSTHUS
Matpuna macc cuctemsl MKD. CornacoBanHasi u HecorjacoBaHHas MaTpuiibl Macc B MKO.

[Tpubnu3urenbHbIi yueT 3aTyxanus B cucreme MKD MeTo10M ponopLunoHaibHOro 1eMindupoBaHusl.

. IIpsimMbIE METOIBI MHTETPUPOBAHUS 10 BPEMEHU YpaBHEHUH AMHAMHUUYECKOro paBHoBecuss MKDO. MeTon neHTpalbHbIX pa3HOCTEN. Ero

IIPEUMYILECTBA U HEOCTATKHU.

Meron Heromapka (Newmark) — mpsiMoit MeTo1 HHTETpUPOBAHUS 110 BPEMEHU YPAaBHEHUH THHAMUKH.

Metox Xoy6omaTa (Houbolt) — mpsiMoii MeTO1 MHTEIpUPOBAHUS 110 BPEMEHU YPaBHEHUI TUHAMUKH.

Pacuer ycraHoBUBIINXCS BBIHYK/I€HHBIX Kosiebanuit B MKD npsiMbIM MeTo10M

@opMyIMpOBKa 3a/1a4H OTIPeIeIEHUs 4aCTOT U (JOpM COOCTBEHHBIX KOJIEOAHNN KOHCTPYKIMHU ¢ moMoInbio MKD
[TpoGiiema Ha cOOCTBEHHBIE 3HAYEHUS B CTaHAAPTHOM U 000011eHHOM hopme B 3agauax MKD.

[TpuBenenue 00001IeHHOM MTPOOIEMbI Ha COOCTBEHHBIE 3HAYEHUS K CTaHIapTHOH (opme

CBOWCTBO OPTOrOHAJIBHOCTU COOCTBEHHBIX (POPM KOJIeOaHMIA.

OtHowenue Penes. CoiicTBa oTHOIIEHUs Penest

Hcnonp30BaHMEe CABUTOB TSl ONIPEIETICHUS YaCTOT COOCTBEHHBIX KOJIEOaHMI B 3aTaHHOM JHaIta30He
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20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
3L
32.
33.

34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,

45.

Merton Bparienuit Iko0u /1s1 perieHus cTaHAapTHOM Ipo0aeMbl Ha COOCTBEHHbBIE 3HAYEHHSI
Metoxa 00paTHBIX UTEpALMi TS ONIPEISIIEHUS YacTOT U (hOpM COOCTBEHHBIX KOJIeOaHUH KOHCTPYKIHH ¢ momolnbio MKD. [Ipenmymiecta u
HEJIOCTaTKH.
MeTtoa OqHOBPEMEHHBIX UTEPALUiA JJIS OTIPEIEICHHUS YaCTOT U GOpPM COOCTBEHHBIX KOJIeOaHH KOHCTPYKIMH ¢ TToMolsio MKD.
Pemienue cucTeM TMHEHHBIX anrebpandeckux ypasHenuit B MKD ¢ momomsio metona LDLT pasnoxenus.
AHasnu3 pacrpeneneHust COOCTBEHHbIX 4acTOT KOJEOAHHI ¢ MOMOIIBIO METOIA JCJICHHS CIIEKTpa, ocHoBaHHOro Ha LDLT pasnoxenun.
Pemienue cucreM nuHeHHbIX anredpanyeckux ypapHeHnit B MKD ¢ OMOIIBIO0 METO/1a COMPSIKEHHBIX TPAJIUEHTOB.
OcHOBHBIE IOHATHUSA O clIeKTpe yaapa. O6sacTb npuMeHeHus. MeTobl pacyeTa CIeKTpa yaapa.
Hynessle Tona koneGanuii. duzndeckuii cmpicil. Micnoab3oBaHKe P PELIEHUN KBA3UCTATUYECKOM 3a1auH.
[TorpemHocTy METOIOB JMHAMUYECKOTO pacyeTa, OCHOBAaHHBIX Ha PA3JI0’KEHUH 110 TOHAM COOCTBEHHBIX KOJICOAHHH.
MaTpHu1bl KECTKOCTU U MacC CTEPKHEBOTO KOHEYHOT'O JIEMEHTA
Oco0OeHHOCTH pelIeHHs KBa3UCTaTUUECKOH 3a/1a4. Y UeT HHEPLUOHHBIX CHJL.

Oco0eHHOCTH TUHAMUYECKOI 0 pacyeTa KOHCTPYKLUH TPY KHHEMAaTHUYECKOM BO30YK/I€HHH.

Hcnonb30BaHue pas3iioskeHus 110 TOHaM COOCTBEHHBIX KoJIeOaHUH MPH pacyeTe YCTAaHOBUBIIKXCS BBIHYKJICHHBIX KojeOanuii cucrem MKD.
BriHyx1eHHbIE KOI€0aHHsI CUCTEMBI C OJTHON CTENEHbI0 CBOOO/IbI TPU HAJTMYUH BA3KOIO 1eMI(PUPOBAHUSA. AMIUIMTYIHO-4acTOTHas U (a30BoO-
YaCcTOTHAS XapaKTEPUCTUKU CHCTEMBI. JJOOPOTHOCTH CHCTEMBI.

Hcnonb30BaHue paznokeHus o TOHaM COOCTBEHHBIX Kosie0aHUI MPH UHTErPUPOBAHUH 110 BPEMEHHU TMHAMUYecKuX ypaBHeHUu MKDO.
Omnpenenenne peakliMi CUCTEMBI C OJIHOM CTENEeHbI0 CBOOOIbI HA TPOU3BOJILHOE BHEILIHEE BO3IEHCTBHE C TOMOIIBIO HHTerpaia Jroamens (Ha
npuMepe TMHAMHYECKOW CHUCTEMBI C OJTHOM CTETIEHBIO CBOOOIBI).

Peakiust TuHAMUYECKOM CUCTEMBI HA €AMHUYHBIN UMITYJILC (HA PUMEPE CUCTEMBI C O/IHOM CTETEHBIO0 CBOOOIBI).

Peakuust TuHAMUYECKON CUCTEMbI Ha BHE3AITHYIO HArpy3Ky (Ha MpUMepe CUCTEMBI C OJIHOM CTENEHbI0 CBOOOIBI).

Peakuust tuHaMuueckoi cucTeMbl Ha IMHEITHO BO3pacTalOIlyl0 Harpy3Ky (Ha MprUMepe CUCTEMBI C OHON CTENIEHbIO CBOOOIBI).

[ToBbIlIEHNE CXOUMOCTH Pa3I0KEHUS 10 TOHAM COOCTBEHHBIX KOJI€OaHH I TPU MHTETPUPOBAHUY 110 BPEMEHHU IUHAMUYeCKuX ypaBHeHui MKDO
3a CYET BBIACICHUS KBA3UCTATUKH.

[ToBbIlIeHNE CXOAMMOCTH PA3JI0KEHUS 10 TOHAM COOCTBEHHBIX KOJIEOAHUH MPU pacuyeTe YCTaHOBUBIIUXCS BBIHYKIECHHBIX KOJI€0aHUN CHCTEMBbI
MKD 3a cuer BblJIENEHNS KBa3UCTAaTHKU.

Anroputwm Jlanmoma st pacdeTta 9acToT ¥ (hOpM COOCTBEHHBIX KOJIEOaHUI CHCTEMBI C KOHEUHBIM YHCIIOM CTETICHEH CBOOOIBI.

Hcnonbs3oBaHne TMHAMUYECKON KOHIEHCAUHN [Tl TOHWKEHUS MTOPSAIKA TMHAMUYECKON CUCTEMBI.

[TpumeHneHue MeTo1a cuHTE3a (GOpPM B 3a/1a4ax OINpeAeTIeHUs YacTOT U (opM cOOCTBEHHBIX KOJICOaHUH.

CobcTBeHHBIE TPOOIIBHBIE KOJIEOaHUsI CTEPKHS IIOCTOSHHOT'O 10 JJIMHE MONEPEYHOro ceueHusl (KaK CUCTEMBI C pacipe/lelIeHHBIMU
napaMerpamu). Y paBHEHHE COOCTBEHHBIX MPOAOIbHBIX KOJICOAHUN CTEPIKHSI.

CoOcTBeHHbIE KpYTHIIbHBIE KOJIe0aHHst Opyca KpyTioro MonepeyHoro ce4eHus, MOCTOSIHHOTO MO JJIMHE (KaK CUCTEMBI C pacipe/ieICHHBIMU
napameTrpamu). Y paBHEHHE COOCTBEHHBIX KPYTHIIBHBIX KoJIeOaHuil Opyca KpyrJioro MonepeyHoro ceueHusl.
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46.

47.

48.
49.
50.
oL
92.
53.
o4,
99.

CobcTBeHHbIe U3TMOHbBIE KOJIeOaHust OaKi MOCTOSTHHOTO MO JJIMHE MONEPEYHOro CeUeHU (KaK CUCTEMBbI C paclpe/Ie]ICHHBIMU [TapaMeTpaMu).
VYpaBHeHHEe COOCTBEHHBIX U3THOHBIX KOJIeOaHUH OaJIKH.

CoOcTBEeHHEIE IMONepPecYHbIC Kose0aHus HaTﬂHyTOfI CTPYHBI (KaK CHUCTCMBI C pACIIPpCACIICHHBIMU napaMeTpaMI/I). ypaBHCHI/Ie COOCTBEHHBIX IMONCPCYHBIX
KoJIe0aHUI HATSTHYTOW CTPYHBI.

Ocobennoctu MozearpoBanus ¢ noMousio MKD konebanuii Bpalarouuxcs BajioB.

Pacuer ¢ momombro MKD kputnyeckux 000pOoTOB BpAIIAIOIIETOCS Baja.

Pacuet ¢ momompro MKD konebanuii B TpAaHCMHUCCHSX.

[Mpumenenne MKD B 3a1auax pacuera BHOPOU3OISAIIUN KOHCTPYKITHIA.

[Tpumenenne MKD B 3a1auax pacyera JUHAMHYECKOTO TallICHHs KOJICOaHHIA.

[Ipo4HOCTH KOHCTPYKIIMH Ky30Ba MPU yIapHOM HArpyECHUH.

[TocTanoBka 3agaun MmoaenupoBanusg MKD aBapuitHOro CTONKHOBEHUS TPAHCIIOPTHBIX CPE/ICTB.

Pacuernas onenka MK cBOWCTB 1accHBHOM 0€30MaCHOCTH KOHCTPYKIIUM KY30Ba.
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MUHHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHIS
POCCUMCKOU ®EJIEPALIIN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICILIET'O OBPA3BOBAHUS

«MOCKOBCKHWH NOJIUTEXHUYECKHII YHUBEPCUTET»
%$

®axynsrer TPAHCIIOPTHBIN, kadenpa «/{HHaMHKa, IPOYHOCTb MALIHH U COPOTHBIICHHE

MaTepHaIoB»

Jucnuniuna - [IporpaMMHbIe KOMILIEKCHI HH)KEHEPHOTO aHAllM3a B MEXaHHUKE

CrnermanpHocTh 23.05.01 HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA
3AYETHBIN BUJIET Ne 1

1. MarpuyHoe ypaBHEHHE TUHAMHYECKOT'0 PaBHOBECHS KOHEUHO-3JIEMEHTHON CUCTEMBI.

Ocnosnble MaTpulibl. (Ha npumepe cTep:kHEBOT0 3J1IeMEHTa)

2. [Ipubnu3uTenbHbIN yueT 3aryxanus B cucteme MKD MeTo10M MponopiuoHalIbHOTO

JneMIpUpOBaHHUS.

3. 3amava.

YTBepKaeHO Ha 3aceaHu Kadeaphl «__ » 2026 1., [Ipotokom No
3aB. kadeapoii /A.A. CxkBOpI1IOB/

MHWHHUCTEPCTBO HA VKU U BBICILIET'O OBPABOBAHN I
POCCUICKOU ®EJEPAITUN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YYPEXJIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHWH NOJIMTEXHUYECKN YHUBEPCUTET»
—_— e (MOCKORCKUM O TN

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRIICHUE
MaTepUaioB»

Jucnummna - [IporpaMMHbIe KOMITIEKCHI MHKEHEPHOTO aHAlIN3a B MEXaHHKE
CrennansHocTh 23.05.01 HazemHBIe TpaHCITOPTHO-TEXHOJIOTHYECKHIE CPEACTBA

3AYETHBIA BUJIET Ne 2
1. YpaBHeHHEe TUHAMHYECKOTO PAaBHOBECHUS CUCTEMBI C O/IHOM CTENEHBI0 CBOOOIbI TP HATUYUH
BA3KOTO eMiipupoBanusi. CoOOCTBEHHbIE KOJIEOAHUSI CUCTEMBI.
2. AHanu3 pacrpe/ielieHrs COOCTBEHHBIX YaCTOT KOJICOAHHUH C ITOMOIIBIO METO 1A JICTICHHS
creKTpa, ocHoBaHHOTO Ha LDLT pasnoxennu

3. 3amaua.
YTBepkIeHO Ha 3aceqaHuu Kadempsl «__ » 2026 1., [Tpotokonm No __
3aB. kadenpoii /A.A. CxBoOpIIOB/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCHUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEX/IEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHUM HOJII/ITEXHIL/’I‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHNM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTH MAIITHH H CONPOTHBICHHE
MaTEepUaJIOBY
Hucnumnnuna - [IporpaMMHbie KOMIUIEKCHI HHKEHEPHOTO aHAJIM3a B MEXaHUKE
CrnennansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

3AYETHBIN BUJIET Ne 3
1. CoGcTBeHHBIC KOJIEOAHUsI CUCTEMBI C OJTHOM CTETICHBhIO CBOOOIBI O€3 3aTyXaHHsI.
2. Marpuna macc cuctembl MKD, cBolicTBa MaTpuIlbl Macce (Ha IPUMEPE CUCTEMBI U3 MPYKHUH U
COCPEIOTOUEHHBIX MacC UM Ha MIPUMEPE CTEPKHEBOIO0 KOHEYHOT'O JIIEMEHTA).

3. 3agaua.
YTBepKICHO Ha 3acelaHul Kaeapbl «__ » 2026 r., [Tpotokonm No
3aB. kadeapoii /A.A. CxBopI110OB/

MHWHHCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHUA
POCCHUIMCKOU ®EJIEPALIUN
®EJEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEX/IEHUE BBICILIEI'O OBPASOBAHUS

«MOCKOBCKHM HOJIHTEXHI:I‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®akxynsrer TPAHCIIOPTHBIN, xadempa «/[uHaMuKa, IPOYHOCTH MAIIHH U COIPOTUBIICHHE

MaTepuasioB»

Jucuunnuna - [TporpaMMHbIe KOMIUIEKCHI MHXXEHEPHOTO aHAlIM3a B MEXaHHKe

CrermansHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEACTBA
3AUETHBIA BUJIET Ne 4

1. MaTpuIIbl 5KECTKOCTH U MacC CTEPKHEBOTO KOHEYHOTO HJIEMEHTA

2. Metox Xoy6onta (Houbolt)— npsimoit MeTo1 HHTErprpOBaHHUS IO BpEMEHH YpaBHEHU

JMHAMUYECKOTO paBHOBECHUS (Ha IMpUMepe TMHAMHUYECKONW CHCTEMBI C OHOH CTENEeHbIO

cBo0oabl). [IpenmyniecTBa 1 HEAOCTATKH METO/IA.

3. 3anmaua.
YTBepkIeHO Ha 3acefaHuu Kadempsl «__ » 2026 1., [Tpotokonm No
3aB. xadenpoit /A.A. CxBOpIIOB/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIETO OBPA3OBAHU S

«MOCKOBCKHM HO.JIPITEXHI:I‘IECKPIFI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCITIOPTHBIN, kadenpa «/InHAMUKA, IPOYHOCTH MALIINH U COIPOTHBIICHHE
MaTEepUaJIOB)

Jucnuniuna - [IporpaMMHbIe KOMILIEKCHI HHKEHEPHOTO aHallM3a B MEXaHHUKe
CrnennansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

3AYETHBIA BUWIET Ne 5
1. YpaBHEHHE TUHAMUYECKOTO PABHOBECHS CHCTEMBI C OJTHOM CTENEHBIO CBOOO B O€3
3aTyXaHUS U IPH HATHYUHU BA3KOTO JIEeMII(UPOBAHUS.
2. [IpoGnema Ha cOOCTBEHHBIEC 3HAYCHHSI B CTAaHIAPTHON U 0000111eHHOM hopMme B 3amauax MKD.
3. 3agauva.

YTBepkKICHO Ha 3acelaHul Kaeapbl «__ » 2026 1., [IpoToxomn No

3aB. kadenpoii /A.A. CkBOpI1IOB/

MHWHHCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHUA
POCCHUIMCKOU ®EJIEPALIUN
®EJEPAJIBHOE F'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHME BbICIIIEI'O OFPA3SOBAHUS

«MOCKOBCKHM HOJII/ITEXHI‘/JI‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMH TOJIMTEX)

®akxynsrer TPAHCIIOPTHBIN, kadempa «/uHaMuKa, IPOYHOCTH MAIIHH U CONPOTUBIICHHE
MaTepUaioB»

Jucuunnuna - [TporpaMMHbIe KOMIUIEKCHI MHXXEHEPHOTO aHAlIM3a B MEXaHHKe
CrermansHocTh 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEACTBA

3AYETHBIA BUJIET Ne 6
1. YacroTa cOOCTBEHHBIX KOJICOAHUH CUCTEMBI C OJJHOM CTEIIEHBIO CBOOOII (0€3
nemndupoanus). [lepuon konebanuii. AMIITUTYAa KOIeOaHU.
2. CBOWCTBO OPTOTOHAIBHOCTH COOCTBEHHBIX (DOPM KOJICOAHUH.

3. 3amaua.
YTBepkieHO Ha 3aceaHuy Kadeapsl «_ » 2026 1., [TpoTokom No
3aB. kadempoit /A.A. CkBop110B/

27



MHHUCTEPCTBO HA VKU U BBICILIETO OBPABOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHI‘/JI‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, kadenpa «/InHaMHKa, IPOYHOCTb MALIHH U COPOTHBIICHHE
MaTEepUaJIOB)

Jucnuniuna - [IporpaMMHbIe KOMILIEKCHI HHKEHEPHOTO aHallM3a B MEXaHHUKe
CrnennansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

3AYETHBIA BUIET Ne 7
1. CoGcTBeHHbIE KOJIEOAHUS CHCTEMBI C OJJHON CTETIEHBIO CBOOOIBI TPH HAJIMYUH BSI3KOTO
JneMn(pupoBaHus.
Pelienue cucreM ypaBHeHuii ¢ momomibio metoga LDLT pasnoxenus.
3. 3anmauva.

YTBepkKICHO Ha 3acelaHul Kaeapbl «__ » 2026 1., [IpoToxomn No

3aB. kadeapoii /A.A. CkBOpI1IOB/

MHWHUCTEPCTBO HA VKU U BBICILIET'O OBPABOBAHUSI
POCCUICKOI ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YYPEXJIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®axynsrer TPAHCIIOPTHBIN, kadenpa «/[uHaMuKa, IPOYHOCTS MAIIMH U CONPOTHBIICHHE
MaTepUaioB»

Jucnumumna - [TporpaMMHbIe KOMITIEKCHI MH)KEHEPHOTO aHAlIN3a B MEXaHHKE
CrnermansHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEACTBA

3AYETHBIN BUIET Ne 8
1. ®opmynupoBKa 3aauu ONpeAeIeHUs YacTOT U (hOpM COOCTBEHHBIX KOJIEOaHUI KOHCTPYKIUH
¢ tomo1sn MKD
2. MeTo1 IeHTPaJIbHBIX Pa3HOCTEH — MPAMOI METOI HHTEIPUPOBAHUSA 110 BPEMEHU YpaBHEHHH
JTUHAMHYECKOTr0 paBHOBECHS (Ha MpUMepe JUHAMHUYECKOH CHCTEMBI C OJIHOM CTETIEHbIO
cBo6ompl). [IpenmyIiecTBa 1 HEAOCTATKH METO1A.

3. 3amaua.
YTBepkeHO Ha 3acefaHuu Kadempsl «__ » 2026 1., [Tpotokonm No __
3aB. kadenpoii /A.A. CxBoOpIIOB/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPABOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHI‘/JI‘IECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, kadenpa «/InHaMHKa, IPOYHOCTb MALIHH U COPOTHBIICHHE
MaTEepUaJIOB)

Jucnuniuna - [IporpaMMHbIe KOMILIEKCHI HHKEHEPHOTO aHallM3a B MEXaHHUKe
CrnenuansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

3AYETHBIN BUJIET Ne 9
1. JlorapudMuyeckuii JEKPEMEHT KOJICOAHHIA. .
2. ®opmMupoBaHUE TII00aTFHON MATPHUIIBI JKECTKOCTH KOHCTPYKITUHU U3 MATPUIL )KECTKOCTH
OTJCNILHBIX JIEMEHTOB (Ha IPUMEPE CTEPIKHEBOM 3a/1aun ).

3. 3amaua.
YTBepKIaeHO Ha 3aceaHu Kadeapbl «__ » 2026 1., [TpoTokom No
3aB. kadenpoii /A.A. CkBOpI1IOB/

MMHUCTEPCTBO HAYKHM U BBICILIEI'O OFPA3BOBAHUS
POCCUICKOI ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXJIEHUE BBICILIET'O OFPA3OBAHUS

«MOCKOBCKHUM MOJUTEXHAYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MOJIUTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHUE
MaTepUaioB»

Jucuunnuna - [TporpaMMHbIe KOMIUIEKCHI MHXXEHEPHOTO aHAlIM3a B MEXaHHKe
CrermmansHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 10
1. 3agaua onpeneneHus 4acToT U GopM COOCTBEHHBIX KOJIEOAHUM JJISI CHCTEMBI C KOHEYHBIM
4HUCIIOM CTeIleHel cBOOOIBI Kak 0000IIeHHas 3a1a4a Ha COOCTBEHHBIE 3HAYCHUS.
2. OrHomenne Penes. CBoiicTBa oTHOImIEHUS Penest

3. 3aymaua.
YTBepkeHO Ha 3aceaHnu KadeIpsl «_ » 2026 1., [Tpotokonm No __
3aB. kadeapoii /A.A. CkBopIios/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEX/IEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHUM HOJII/ITEXHIL/’I‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHNM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTH MAIITHH H CONPOTHBICHHE

MaTepHaIoB»

JucnuminHza - [IporpaMMHbIE KOMILIEKCHI MHKEHEPHOT'O aHA/IN3a B MEXaHUKE

CrnennansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA
3AUETHBINA BUJIET Ne 11

1. Vicionb30BaHMe pa3oKeHUs 110 TOHaM COOCTBEHHBIX KOJI€OaHH TP PELICHUU ypaBHEHUN

JUHAMAYECKOTO PAaBHOBECHUS CHCTEMBI C KOHEUYHBIM YHCIIOM CTEIIEHEeH CBOOOIBI.

2. IlorpenrHocT METOJOB IMHAMUYECKOTO PacyeTa, OCHOBAaHHBIX Ha Pa3JI0KEHUH 110 TOHAM

COOCTBEHHBIX KOJICOaHHIA.

3. 3agaua.
YTBepKIaeHO Ha 3aceaHuu Kadeapbl «__ » 2026 1., [TpoTokonm No
3aB. kadeapoii /A.A. CxBopI110B/

MHWHHUCTEPCTBO HA VKU U BBICILIET'O OBPABOBAHUAI
POCCUMICKOU ®EJIEPALINN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YYPEXJIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHMI HOJIHTEXHILI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBIICHUE
MaTepUaioB»

Jucuunnuna - [TporpaMMHbIe KOMIUIEKCHI MHXXEHEPHOTO aHAlIM3a B MEXaHHKe
CrermmansHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 12
1. Mcnonp30BaHue CABUTOB JIJIsl OMPEENIEHUS YACTOT COOCTBEHHBIX KOJIEOaHUM CUCTEMBI C
KOHEUYHBIM YHCIIOM CTETICHEH CBOOOIBI (B 3a/TaHHOM JTHAIIa30HE).
2. Meton 0OpaTHBIX UTEPAIHiA JAJIsl OTIPEICTICHUS YaCTOT U OPM COOCTBEHHBIX KOJICOaHUH
CHCTEMBI C KOHEYHBIM YHCIIOM CTETIeHEH CBOOOIbI.

3. 3aymaua.
YTBepkeHO Ha 3acefaHuu Kadempsl «__ » 2026 1., [Tpotokonm No __
3aB. kadenpoii /A.A. CxBoOpIIOB/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICILIETO OBPA3OBAHU S

«MOCKOBCKHUM HOJII/ITEXHIL/’I‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHNM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHUE

MaTepuaioBy

Jucnuminnza - [IporpaMMHbIE KOMILIEKCHI MHKEHEPHOT'O aHA/IN3a B MEXaHUKE

CrermansHocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEACTBA
3AUYETHBIA BUIET Ne 13

1. Vicionb30BaHMe pa3iokKeHUs 10 TOHAM COOCTBEHHBIX KOJIEOaHUH ITPU pacueTe

YCTaHOBUBIIUXCS BBIHYKJEHHBIX Kojiebanuii cuctem MKDO.

2. OcobeHHOCTH MOACIIUPOBaHUs ¢ moMoIsio MKD konebanuii Bpaiarommxcs BajaoB.

3. 3anauya.

YTBepKICHO Ha 3acelaHul Kaeapbl «__ » 2026 1., [IpoToxomn No

3aB. kadempoii /A.A. CkBOpI1IOB/

MUHHCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHUSAI
POCCHUIMCKOU ®EJIEPALIUN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHME BBICIIEI'O OFPA3SOBAHUS

«MOCKOBCKHMI HOHHTEXngqECKHﬁ YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepuaioB»

Jucnummna - [IporpaMMHbIE KOMITIEKCHI MHKEHEPHOTO aHAIIN3a B MEXaHHKE
CrermansHocTh 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEACTBA

3AYETHBIU BUIET Ne 14
1. BeiHyX/1eHHbIE KOJIe0aHUSI CUCTEMBI C OJJHOU CTEMEHBIO0 CBOOOIBI MPH HATMYHUH BSI3KOTO
}IGMH(l)I/IpOBaHI/IH. AMHJ’II/ITy,JIHO-'-IaCTOTHaH 158 q)a30BO-‘—IaCTOTHa${ XapaKTepI/ICTI/IKI/I CUCTCMBI.
J10OpOTHOCTH CUCTEMBI.
2. Pacuer ¢ momornsio MKD kpuTHYeCKHX 000POTOB BpAIAFOIIETOCs Baa.

3. 3amaua.
YTBepkieHO Ha 3aceaHnu Kadeapsl «__ » 2026 1., [TpoTokom No
3aB. xadenpoit /A.A. CkBop11oB/

31



MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OBPA3OBAHU S

«MOCKOBCKHUM HOJII/ITEXHIL/’I‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHNM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTH MAIITHH H CONPOTHBICHHE

MaTepHaIoB»

JucnuminHza - [IporpaMMHbIE KOMILIEKCHI MHKEHEPHOT'O aHA/IN3a B MEXaHUKE

CrermmansHocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEACTBA
3AUETHBINA BUJIET Ne 15

1. Vicnionb30BaHue pa3IoKEeHHS 10 TOHaM COOCTBEHHBIX KOJeOaHHii PU UHTETPUPOBAHUH T10

BPEMEHM JUHAMUYECKUX ypaBHeHUI MKD.

2. Pacuert ¢ momomipro MKD konebanuii B TpaHCMUCCHSX.

3. 3agaua.
YTBepKaeHO Ha 3acefaHu Kadeaphl «__ » 2026 1., ITpoTokonm No
3aB. kadeapoii /A.A. CxBopI110OB/

MHWHHUCTEPCTBO HA VKU U BBICILIET'O OBPABOBAHU A
POCCUICKOI ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YYPEXJIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHM HOJIHTEXHI:I‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/[uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHUE
MaTepuasioB»
Jucuunnuna - [TporpaMMHbIe KOMIUIEKCHI MHXXEHEPHOTO aHAlIM3a B MEXaHHKe
CrermansHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEACTBA

3AYETHBINA BUIET Ne 16
1. Ilpumenenne MKD B 3agauax pacyera BUOPOU30JIALUN KOHCTPYKIHH.
2. OnpeneneHre peakuy CUCTEMbI ¢ OJJHON CTENEHbI0 CBOOO B! Ha IPOM3BOJILHOE BHEILIHEE
BO3/ICIICTBHE C MOMOIIBIO0 HHTErpasia J{roamens (Ha mpuMepe JMHAMHYECKOMN CUCTEMBI C OJTHOM
CTETNEeHbI0 CBOOOIBI).

3. 3anmaua.
YTBepkIeHO Ha 3acefaHuu Kadempsl «__ » 2026 1., [Tpotokonm No
3aB. kadeapoii /A.A. CxBopI10B/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHUM HOJIHTEXHICI‘IECKPIFI YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTH MAIITHH H CONPOTHBICHHE
MaTepUuaioB»

Jucuunmmna - [IporpaMMHbIe KOMILIEKCHI MH)KEHEPHOTO aHAIM3a B MEXaHHKE
CrermmansHocth 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

3AUETHBINA BUJIET Ne 17
1. Ilpumenenne MKD B 3aauax pacuera TMHAMHYECKOTO TallIeHUs KOJIeOaHUH.
2. Peaknust AMHAMUYECKOM CHCTEMBbI Ha €JMHUYHBINA UMITYJIbC (Ha IPUMEPE CUCTEMBI C OJTHOM
CTEIIEHBIO CBOOO/IBI).

3. 3anmaua.
YTBepkKICHO Ha 3acelaHu Kaeapbl «__ » 2026 r., [Ipotokonm No
3aB. kadempoii /A.A. CkBOpI1IOB/

MUHHCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3BOBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJEPAJIBHOE F'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXEHUE BBICILIEI'O OBPASOBAHUS

«MOCKOBCKHMI HOJIHTEXHI:I‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWM IMMOJINTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepUaioB»

Jucnummna - [IporpaMMHbIe KOMITIEKCHI MH)KEHEPHOTO aHAIIN3a B MEXaHHKE
CrermmansHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

3AUETHBIN BUJIET Ne 18
1. Onenka npoYyHOCTH KOHCTPYKILIUU Ky30Ba TPAHCIIOPTHOTO CPEJICTBA ITPH yIaPHOM
Harpy>KeHUH.
2. PeaKLlI/I}I ﬂHHaMHqCCKOﬁ CUCTCMBI Ha BHCSaHHYIO Harpyslcy (Ha HpI/IMepe CUCTCMBEI C OI[HOﬁ
CTETNEeHbI0 CBOOOIBI).

3. 3anmaua.
YTBepkIeHO Ha 3acefaHiu Kadempsl «__ » 2026 1., [Tpotokonm No __
3aB. kadenpoii /A.A. CxBoOpIIOB/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHM HO.JIPITEXHI:I‘IECKPIFI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, kadenpa «/InHaMHKa, IPOYHOCTb MALIHH U COPOTHBIICHHE
MaTEepUaJIOB)

Jucnuniuna - [IporpaMMHbIe KOMILIEKCHI HHKEHEPHOTO aHallM3a B MEXaHHUKe
CrnennansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

3AYETHBINA BUJIET Ne 19
1. Peaknus nuHaMHYECKOM CUCTEMBI HA IMHEWHO BO3PACTAIONIYIO HArpy3Ky (Ha nmpuMepe
CHUCTEMBI C OJTHOM CTETIEHBIO CBOOOIbI).
2. IlocranoBka 3agauu MmoaenupoBanus MKD aBapuitHOro CTOJIKHOBEHHS TPAHCIIOPTHBIX

CpeJICTB.
3. 3agaua.

YTBepKIaeHO Ha 3aceaHu Kadeaphl «__ » 2026 1., [TpoTokom No
3aB. kadeapoii /A.A. CxBop110B/

MUHHCTEPCTBO HAYKHU U BBICIIIEI'O OBPABOBAHUS
POCCHUIMCKOU ®EJIEPALIUN
®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEX/EHUE BBICILIEI'O OBPASOBAHUS

«MOCKOBCKHMI HOJIHTEXHILI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepUaioB»

Jucuumnnuna - [TporpaMMHbIe KOMIUIEKCHI MHXXEHEPHOTO aHAlIM3a B MEXaHHKe
CrermmansHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

3AYETHBIA BIIET Ne 20
1. IToBbllIeHHE CXOUMOCTH PA3JI0KEHHSI 10 TOHAM COOCTBEHHBIX KOJIEOaHUM MpH
WHTETPUPOBAHNH 110 BPEMEHU TMHAMH4YECKUX ypaBHeHUN MKD 3a cuer BbIieneHNs
KBa3HCTaTHKH.
2. Pacuetnas orenka MKD CBOMCTB TacCCHBHOM 0€301TaCHOCTH KOHCTPYKITUHU Ky30Ba.
3. 3agaua.

YTBepkieHO Ha 3aceaHnu Kadeapsl «__ » 2026 1., ITpoTokom Ne

3aB. kadempoit /A.A. CkBop110B/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHUM HOJII/ITEXHIL/’I‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHNM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/[MHaMHIKA, IPOYHOCT MAIIMH U CONPOTHBIICHHE
MaTepUuaioB»

Jucuunmmna - [IporpaMMHbIe KOMILIEKCHI MH)KEHEPHOTO aHAIM3a B MEXaHHKE
CrermansHocts 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

3AYETHBINA BUJIET Ne 21
1. IToBbllIeHHE CXOUMOCTHU PA3I0KEHHS 110 TOHAM COOCTBEHHBIX KOJIeOaHH P pacyere
YCTaHOBUBIIUXCS BBIHYXICHHBIX KoJieOanuit cuctembl MKD 3a cyeT BbIIeIeHUS] KBA3UCTATHKHU.
2. CoOcTBEHHBIE TPOIOIBHBIE KOJICOAHUS CTEPIKHS TIOCTOSHHOTO 10 JUTWHE TIONEPEYHOTO
cedeHus (Kak CUCTEMBI C pacIipe/ie]ICHHbIMU TapaMeTpaMu). Y paBHEHHE COOCTBEHHBIX
IPOJIOJIBHBIX KOJIEOAHUM CTEPKHS.

3. 3amaua.
YTBepkKICHO Ha 3acelaHul Kaeapbl «__ » 2026 r., [Tpotokonm No __
3aB. kadenpoii /A.A. CxBOpI1IOB/

MHWHHCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHUA
POCCHUIMCKOU ®EJIEPALIUN
®EJEPAJIBHOE F'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICIIIET'O OBPABOBAHUS

«MOCKOBCKHM HOJII/ITEXHI‘/JI‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHNH TOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHUE
MaTepuasioB»

Jucuunnuna - [TporpaMMHbIe KOMIUIEKCHI MHXXEHEPHOTO aHAlIM3a B MEXaHHKe
CrnermansHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEACTBA

3AYETHBINA BUJIET Ne 22
1. Anroputm Jlannoma A pacuyera 4acToT U GopM cOOCTBEHHBIX KOJIEOAHUN CHCTEMBI C
KOHEYHBIM YHCJIOM CTeeHeH CBOOO/IbI.
2. CoOcTBEeHHBIE KPYTHIIbHBIE KOJIeOaHust Opyca KPYyTJIoTro MOMEPEYHOT0 CEYEHUS, TOCTOSTHHOTO
10 JUIMHE (KaK CUCTEMBI C paclpe/ie]IeHHBIMU TapaMeTpamMu). Y paBHEHHE COOCTBEHHBIX
KPYTUJIbHBIX KOJIeOaHHM Opyca KpyIJyIoro MomnepeyHoro ceueHusl.

3. 3amaua.
YTBepk/IeHO Ha 3aceaHuH Kadeapsl «_ » 2026 1., [TpoTokom No
3aB. kadempoit /A.A. CxBop110oB/
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MHHUCTEPCTBO HA VKU U BBICILIETO OBPA3BOBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OBPA3OBAHUS

«MOCKOBCKHUM HOJII/ITEXHIL/’I‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHNM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, kadenpa «/{uHaMuKa, IPOYHOCT MAIIHH U COIPOTUBIICHHE

MaTEepUaJIOBY

Hucnumnnuna - [IporpaMMHbie KOMIUIEKCHI HHKEHEPHOTO aHAJIM3a B MEXaHUKE

CrnennansHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA
SAYETHBIN BUJIET Ne 23

1. Ucnonb3oBanne AMHAMUYECKON KOHJECHCAIIUH JIJIsl IOHMKEHUS MOPSIKA TMHAMHYECKOM

CUCTEMBL.

2. CoOcTBeHHBIC M3TMOHBIC KOJICOaHUS OATTKH ITOCTOSTHHOTO T10 JUTHHE ITONIEPEYHOTO CEYCHUS

(KaK CUCTEMBI C pacIpeeICHHBIMH MapaMeTpaMu). Y paBHEHUE COOCTBEHHBIX U3TUOHBIX

KoseOaHui OaTKH.

3. 3amaua.
YTBepKaeHO Ha 3aceaHuu Kadeaphl «__ » 2026 1., [TpoTokom No
3aB. kadeapoii /A.A. CxBopI11OB/

MMHUCTEPCTBO HAYKHM U BBICILIEI'O OFPA3BOBAHUS
POCCUICKOI ®EJEPAIIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YYPEXJIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHI MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

®akxynsrer TPAHCIIOPTHBIN, kadempa «/[uHaMuKa, IPOYHOCTH MAIIHH U CONIPOTUBICHHE
MaTepHaIOB»

JucuumumHa - [IporpaMMHbIE KOMIUIEKCHI MHKEHEPHOTO aHA/IN3a B MEXaHHUKE
CrermmansHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 24
1. ITpumeHnenue MeTo1a cuHTE3a (HOPM B 3a/1a4ax ONMpeAeTIeHUs 4acToT U (hOpM COOCTBEHHBIX
KOJICOaHUH.
2. CoOcTBeHHBIE TIOTIepeUHbIe KOJeOaHUs HATIHYTOM CTPYHBI (KaK CHCTEMEI C
pacripeneNeHHbBIMU ITapaMeTpamMu). Y paBHEHHE COOCTBEHHBIX TTOTIEPEYHBIX KOJIeOaHUH
HATSHYTOU CTPYHBI.

3. 3amaua.
YTBepkJeHO Ha 3acefaHnu KadeIpsl «_ » 2026 1., [Ipotokonm No
3aB. kadenpoii /A.A. CkBopiios/
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