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1.1eaun 1 3a7a494 AU CHHUILIHHBI

1.1.IHeab AUCUMIIHHBI

Lenpro n3yyeHus: TMCUMILUIAHBI «MeTOJl KOHEUHBIX JIEMEHTOBY SIBIISIETCS:

— (GopMHUpOBaHUE 3HAHUA O COBPEMEHHBIX YMCIEHHBIX aJTOpUTMax, METOJax

MOJIEJTMPOBAaHUS U WHKEHEPHOTO HCCIIEA0BAHMS KOHCTPYKIMI aBTOMOOWIIEH U TPaKTOPOB
JUIS aHAJIM3a HalpsHKEHHO-Ie(OPMUPOBAHHOTO U TEPMUUECKOTO COCTOSTHUM UX JleTanei u
y3JIOB, OCBOCHHE NpPEJHAa3HAYEHHOTO /IS 3TOr0 YHHUBEPCAIBHOTO MPOrpaMMHOIO
oOecreyeHus1, peain3yoIEero MeToJl KOHEYHBIX JIEMEHTOB;
- TOATOTOBKA CTYAEHTOB K JAESITEIBHOCTH B COOTBETCTBUM C KBaJIU(UKALMOHHOU
XapaKTEpUCTUKOW HHXKEHepa Mo HampasieHuto noarotoBku 23.05.01 «Hazemusie
TPAHCTIOPTHO-TEXHOJIOTHUECKHE cpeacTBa» (mpoduiab: IlepcnekTuBHBIE TPaHCIOPTHBIC
CpE/CTBA).

1.2.3amaum JuCHUILINHBI

3ajaqamMu TUCUUTLIMHBL « MEeTO] KOHEUHBIX 3JIEMEHTOBY SIBIISIIOTCS:

- O3HAKOMJIEHUE CTYJICHTOB C IIMPOKO NMPUMEHSAEMBIMA METOJIAMH BBIYMCIUTEIBHON
MEXaHUKH U COBPEMEHHBIM IPOIPAMMHBIM KOMILJIEKCOM, PEAIU3YIOIIUM METOJ KOHEYHBIX
3JIEMEHTOB Uil pacyeTa HanpsyKeHHO-Ae(OPMUPOBAHHOTO U TEIJIOBOTO COCTOSIHUM
JeTaneil u y3J10B aBTOMOOMIIEH U TPaKTOPOB.

— u3y4eHHe >PQPEKTUBHBIX U BHICOKOPOM3BOIUTEIBHBIX YHUCICHHBIX aJITOPUTMOB,
UCIIOJIb3YEMBIX B COBPEMEHHBIX BBIYHUCIUTEIBHBIX KOMINIEKCAX METOJa KOHEYHBIX
AIIEMEHTOB JUIsl aHAJIW3a HANPSKEHHO-1€(POPMUPOBAHHOTO COCTOSIHUS MAIIIHH.

- 3HaKOMCTBO C OCHOBAaMH PAaCYETHOTO MOJEIHPOBAHHS KOHCTPYKIUI MOOMIBHBIX
MalllMH C HCIOJIb30BAHUEM OJHOW M3 YHMBEPCAIBHBIX IIPOTPAMM METONA KOHEUHBIX
AJIEMEHTOB W OJHOM W3 YHHMBEPCAJBHBIX MPOrpaMM TPEXMEPHOTO aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHMSL.

2.MecTo TUCHHUIJIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX NPOrpaMm

JlucuuminHa BXOAUT B 00s3aTennbHy0 9acTh Osioka 1 OOII cnenmanurera (b1.1.21).

Kypcamu, ¢ KOTOpBIMH coOmepKaTelbHO W METOIWYCCKH CBS3aHA JUCIMIUIMHA
«MeToJT KOHEUHBIX DJIEMEHTOBY SIBJISIFOTCS:

Jluneitnas anre6pa (b1.1.39.1);

- Maremaruueckuii ananus (b1.1.39.2)

- ®usuka (b1.1.39.3);

- Uucnenneie metonsl (b1.1.39.5);

- Teopetnueckas mexanuka (b1.1.16);

- Conpotusnenne marepranos (b1.1.19);

- [Ipuknannas Teopus konebanuii (b1.1.23);

3. Komnerenuuu oOydawmerocs, @(opMupyembie B pe3yJabTare
OCBOEHUSTUCHMILTUHBI



B pesymbrare OCBOEHUS IUCHUILIUHBI CTYIEHT JOJKEH 001anarh CIeAyIOIMUMH
npodeccruonanbHbIMU (1K) komnerennusamu: [1K-4 (CriocoGeH BBITTOIHUTL WHKEHEPHBIE

pacuetsl ATC).
Kon n
cojep:KaHue HNnpnkaropsl Ilepeyens mIaHNpyeMBbIX pe3y1bTaTOB
KOMIIETEHII AOCTHKEHUSI 00y4YeHHMANO TUCIUTIINHE
um KOMIeTEeHUH
I1K-4. UIIK-4.1. O6nanaet 3HATB:
CrnocobeH 3HAHUSAMHU METOJIOB U ® HampaBJCHMS Pa3BUTHUS BHIUNCIUTEIBHBIX
BBITNIOJIHUTH NPOrpaMMHOTEXHUYECKHX METO/I0B B MEXaHHKE 1 9 eKTHBHBIC
HH)XEHEPHbIE CPEACTB BBIIIOTHEHUS BBIMHCIIHTE/IBHRIC a/ITOPHTMEL,
[IPUMEHSIEMBIEB COBPEMEHHOM
pacaerst ATC PacicToB, METOIHK [IPOrPaMMHOM 00€CIEUEHNH JUTSL PELICHUS
NPOBCCHHS paCiCTOBCUCTEM MPUKJIAIHBIX 33/1a4 aHAJK3a, HAIPSHKCHHO
ATC 1 BX KOMIIOHCHTOB, nehOPMHUPOBAHHOTO U TETLIOBOTO
(U3NUECKNX U MEXaHHUECKUX COCTOSTHMH KOHCTPYKLHUI aBTOMOOMIIEH 1
XapaKTEPUCTHUK TPaKkTOpOB.
KOHCTPYKLMOHHBIX ® BO3MO)XHOCTH COBPEMEHHOTO
MatepranosATC H ux MIPOrPaMMHOIr000€ecTIeueHHs METOa
KOHEUYHBIX 3JIEMEHTOB JJIsl peILIeHNS
KOMIIOHCHTOB JUld WH)XEHEPHBIX 3334 IPU IPOU3BOICTBE,
BBIITOJIHEHH HHIKCHCPHBIX MOJIEPHU3ALINY U PEMOHTE TPAHCHOPTHO-
pacueroB ATC. TEXHOJIOTHYECKUX CPEICTB, UX
TEXHOJIOTUYECKOT0 000PYI0BaHUS U
UIIK-4.2. Ymeer IIPUMCHATH KOMIUJIEKCOB Ha UX Oaze
3HaHUS METOOB U ®  TeopeTHYECKUE BOIPOCH! 0OecneyeHns
MIPOrPaMMHOTEXHUYECKUX MIPOYHOCTH KOHCprKHHﬁ, CBsI3BaHHBIC C
CPEJICTB BBINOIHEHHUS peneHneM npoodiaeM Npou3BOACTBA, 3
DACUETOR, METOHK MOZICPHHU3ALUU U PEMOHTa aBTOMOOMIeH
HUTPAKTOPOB
MPOBENICHNS PACUECTOBCUCTEM -
ATC 1 MX KOMIOHEHTOB, ®  HCMOJIb30BATh COBPEMEHHOE
(U3NIECKUX U MEXaHUYECKUX IPOrpaMMHOE06ECTIeIeHHE IS
XapaKTEPUCTHK pacyeTHOro aHaNIK3a, HAPSHKEHHO
KOHCTPYKIMOHHBIX 1e(OPMUPOBAHHOTO U TETIJIOBOTO
matepuanoBATC u nux COCTOSTHHI JeTaleH U y3JI0B
KOMIIOHEHTOB JUIA aBTOMOOWJICH U TPAKTOPOB.
®  MOJB30BATHCS BOSMOXHOCTSAMU,
BBITOJTHEHUST HHKEHEPHBIX
MPEAOCTABISIEMbIMH COBPEMEHHBIM
pacueros ATC. [POrPaMMHBIM 00ECTIEYUEHHEM METO/IA
WIK-4.3. Brageer KOHEUHBIX JIEMEHTOB /U1l IPOBE/ICHHS
TEOPETUUECKUX HayYHBIX UCCIIEIOBAHMUM
HaBbIKAMHUBBIIIOIIHCHUA IPU PELICHUH WHKEHEPHBIX 3a/1a4,
HWH)XEHEPHBIX PacueToB BO3HHUKAIOLIUXIIPHU POU3BO/CTBE,
ATC. MOJICPHHU3ALUHU U PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTUYECKUX CPEACTB, HX
TEXHOJIOTUYECKOT0 000PYyA0BaHUS U
KOMIUIEKCOB Ha uX 0ase
®  BBINOJHATH aHAJIN3 HAPSHKEHHO
1e(OPMUPOBAHHOTO COCTOSIHUS JIeTaleil u
y3JI0B aBTOMOOMJIEH U TPaKTOPOB MpHU
MOUCKEBAPHUAHTOB U KOMITPOMHUCCHBIX
pemeHnii TpobieM UX MPOU3BOACTBA,
MOJICPHHU3ALIMU HPEMOHTa aBTOMOOMIIEH 1
TPaKTOPOB
BJIA/IeTh:

HaBBIKaMH HUCITIOJIb30BaHUA OI[HOﬁ nus3




COBPEMEHHBIX BBIYHCIUTEIBHBIX
MIPOrpaMM, peanu3yrouel MeTox
KOHEUHBIX 3JIEMEHTOB,JIS1 pacyera,
HaNpsHKEHHO J1e(OPMUPOBAHHOTO
TEIJIOBOTO COCTOSTHUMIETAJIeH 1 y3JI0B
aBTOMOOWJICH U TPAKTOPOB.

nprueMaMu 00paboTKH JaHHBIX U

3¢ PEKTUBHBIMU aJITOPUTMAMHU
HWHTEPIPETALUN PE3YJIbTATOB
KOMIIBIOTEPHOTO aHAJIHM3a HANPSKEHHO-
1e(OPMUPOBAHHOTO U TEIIJIOBOTO
COCTOSIHHUHJETAJIEH U y3JI0B MallluH
HaBBIKAMH [IPUMEHEHUSI METOAOB
BBIYUCIUTEIBHOM MEXaHUKHU AT pacuyera
HaNpsLKEHHO J1e(hOPMUPOBAHHOTO
COCTOSTHUSIIETAJICH U y3JI0B aBTOMOOHIICH
U TPaKTOPOB

4.CTpyKTYypa U cofep:KaHue AU CIUTLTHHBI

OO0masi TPyIOEMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THHIX eauHullbl, T.c. 108
aKaJIeMHYEeCKHX 4acoB (U3 HUX 54 yaca — caMoCTosATeNIbHAs paboTa CTyJIECHTOB).

JlvcuuIiiMHa YuTaeTCsl Ha TPEThEM Kypce B mecToM cemectpe. [IpoBoadarcs nekuuu
— 36 yacoB, MpaKTHUECKHE 3aHATHS — 18 yacoB, (hopMa KOHTPOJIS — 3aUeT.

Buj yyeOHOM padoThI Bcero yacos Cemectp
6
OO61mast Tpy10€MKOCTh 108 (3 3.e.) 108 (3
3.€.)
AyAUTOpHBIE 3aHATUS 54 54
(Bcero)

B Tom uucine

JIEKIIUH 36 36
[IpakTnueckue 18 18
3aHATHS
JlaboparopHbie
3aHATHS
CamocTrosTenbHas 54 54

paboTa CTyzneHTa

Kypconas pabdora HET HET
Kypcosou nmpoekt HET HET
Bun npomexyTouHon 3auer

aTTecTaluu

4

CrpykTypa u cofepKaHue JUCHUILIMHBI « MeTO KOHEYHBIX JIEMEHTOBY» 110 CPOKaM
U BuJaM paboTsl oTpaxkeHsl B [Ipunoxenun 1.



Conep:xaHue pa3aesioB THCHUIJIHHBI.

Tema 1. BBenenmne.



Ponp pacueTHBIX METOOOB M METO/Ia KOHEUHBIX 3JIEMEHTOB, B YaCTHOCTH, IIPH
NPOCKTUPOBAHUU M JOBOAKE AaBTOMOOWJIEH W TPaKTOpOB I aHaIM3a HaIpsSKEHHO-
ne(opMUPOBAHHOTO U TEPMHUYECKOTO COCTOSHUM JIeTaiell U y3JI0B JJisl 0OCCIeUEHUs UX
npoyHocTr. O030p 3a7a4, peraeMbIX METOIOM KOHEYHBIX 3JIEMEHTOB.

CoBpemMeHHOE MporpaMMHOE OO0€CleUYeHHE, PeaAU3yIoIee METOJ KOHEYHBIX
DIIEMEHTOB, IS aHalM3a HANPsDKEHHO-Ae(hOPMUPOBAHHOTO UM TEPMHUYECKOTO COCTOSHUN
JeTaneil U y3ioB aBToMoOmiel u TpakTtopoB. CTpyKTypa HIpOrpaMMHOro obOecrneyeHus
METOJa KOHEYHBIX 3JIEMEHTOB.

0630p »dbheKTUBHBIX W TPOU3BOAUTEIbHBIX YHCICHHBIX aJTOPUTMOB,
peanu3yeMbIX B IPOrPAMMHBIX KOMIUIEKCAX IS pELICHUs 3aJad BBIYUCIUTEIbHOU
MeXxaHUKH. OCHOBHBIE BBIUMCIUTEIbHBIE 3aTPATHI IPHU PEIIEHUH 33/1a4 METOJIOM KOHEYHBIX
AJIIEMEHTOB.

CpaBHUTENBHBIN aHAIN3 PA3IMYHBIX PACYETHBIX MOJIXO/IOB B 3aJa4ax 0OeCHeUYeHHUs
OPOYHOCTU KOHCTPYKIMH aBTOMOOWJIEH W TpakTopoB. JleMOHcTpauus pe3yabTaToB
pPacCUYEeTHBIX MCCIEIOBAHUN METOAOM KOHEUYHBIX KOHCTpYKUMM mammuH. [IpoOnemsl BriOOpa
pacyeTHOM CXeMbl. XapaKTEPUCTUKU PACUYETHBIX MOZEJIEH: TOYHOCTb, aJ€KBATHOCTb U
3KOHOMUYHOCT.

Tema 2. CBegeHus1 U3 MATEMATHKM U MEXaHUKH 1e(OpPMHPYEMOro TBEpAOro

TEJIA.

DneMEeHThl MaTPUYHON anredpbl U BApUALIMOHHOTO UCYUCIIEHUS.
[lepememienus, nedopmanuu, HanpspkeHus. CBA3b MEXAY HaNpsSKCHUSIMH U

nedopmanusiMu. YpaBHEHUsl paBHOBecus. I paHnuHble ycinoBus. OOLue cXeMbl pelIeHUs
3aJ1a4 MEXaHUKU KOHCTPYKUUNA. [I[pyHIMI MUHUMYMa MOTEHIMAIbHON SHEPTHH.

Tema 3. MeToa KOHEYHBIX 3JIEMEHTOB KAaK BbIYHMCJIHTEJIbHbIA METOJ pelleHust
3a1a4 MeXaHHMKH.

OcHOBHBIE NOHATHS MeTOZa KOHEUHBIX 3neMeHToB (MKD). O630p TUIIOB KOHEUHBIX
aneMeHToB. OCOOCHHOCTH pacueTa KOHCTPYKIui ¢ ucnonb3oBanueM MKD. Crpykrypa
COBPEMEHHOT0 MporpaMMHoro odecnedenuss MKO.

CriocoObl BbIBOJJa COOTHOILIEHUH MeToAa KOoHeuHbIX aneMeHToB (MKD). Ilpsmoii
METO/J MOJIyYEHHUSI KOHEUHO-3JIEMEHTHBIX COOTHOIIEHUH. CTEPKHEBOW KOHEUHBINAJIEMEHT.
dopmupoBaHue 1I00ATBHON MaTpPHUIbl KECTKOCTH KOHCTPYKLMH W3 MaTpUll KECTKOCTU
OTJEbHBIX AJIEMEHTOB (Ha MpUMEpe CTEP>KHEBOU 3a/1a4H ).

Bapuanuonsple MpUHIMIBI - OCHOBa (DOPMUPOBAHUS PA3PEUIAIONINX YpPaBHEHHMA
MKD. BeiBon MarpuuHbix ypaBHeHul MKD Ha ocHOBe nNpuHUIMIA MHUHUMYyMa
noTeHUMaNbHOU dHeprun. OcHoBHBIE Marpullbl MKD - jkecTkocTy, Macc u z1p.. BekTopbl
Harpy30k OT BHEHIHUX CHJI. Y4eT HadalbHBIX JeopMmanuii, TpeaBapUTEIbHBIX
HanpspkeHu. Pacnpenenennble Harpy3Ku B KOHEUHO-2JIEMEHTHBIX Monensax. [IpuBenenne
pacrnpeieIEHHbIX HAarpy30K K y3J1aM KOHEUYHO-3JIEMEHTHON MOJEIIH.

Anmpokcumarusi Heu3BecTHBIX B MKD. ®@yHKIM (opmMbl KOHEYHBIX 3JIEMEHTOB.
Knaccel npumensiembix pynknmii. CoiictBa GyHkiui Gopmbl. TpeboBaHUsS K QyHKIIHSAM
¢dbopmel. Tounocts pemennit MKD B 3aBucuMocTu OT BbIOOpa GyHKINHA (POPMBI.



banounsrit koHeuHbIH neMeHT. DyHKIUKU GOPMBI 0aJTOYHOTO KOHEYHOTO AIIEMEHTA.
[TonunoMmbl Dpmuta kak (QyHkmuu Gopmel OamouyHoro sieMeHta. CrnocoObl
GopMHUpOBaHUA COOTHOUIEHUM METOJAa KOHEUYHBIX 3JIEMEHTOB B PpPa3JIUYHBIX
KOOPAMHATHBIX CUCTEMAX.

YuclieHHOE HMHTETPUPOBAHME MPU BBIYUCIEHUU KOIDPUIIMEHTOB MaTpPULL
XKECTKOCTH, Macc u Apyrux Marpuly B MKDO. Ksagparypueie ¢dopmynsr [laycca —
Jlexxanpa.

Tema 4. Merog KOHEYHBIX 3JJIEMEHTOB 3aJaye IIOCKOIO HANPSKEHHOIO,
IUIOCKOT0 1e()OPMHUPOBAHHOIO COCTOSHUH

TpeyrogbHbIM KOHEYHBIM DJJIEMEHT [ PEIIEHUS IUIOCKOW 3axadyud TEOpHUH
yrpyroctd. TpeyrosbHbie L-koopaunarel mmomanu. Mcnons3oBanue L-koopauHar auis
noctpoeHust GyHKIHMH (HOPMBI TJIOCKOTO TPEYTroJIbHOTO KOHEUHOro 3jemMeHTta. CBssp L-
KOOpAUHAT ¢ (PU3UYECKUMU (JIEKAPTOBBIMH) KOOPAMHATAMHU TPEYTOJBHOTO KOHEYHOTO
anemenTta. udbdepennupoBanue L-xoopnuHat mno ¢uszmueckuM (JI€KapTOBBIM)
KOOpJIMHATaM »JJIEMEHTa. MaTpuua MKECTKOCTH IUIOCKOTO TPEYroJbHOIO KOHEYHOIO
DIIEMEHTA.

Tema 5. Teopust n30napaMeTpU4eCKUX KOHEYHBIX JIEMEHTOB

OyHkuuu (GOpMbl H30MapaMETPUUYECKHUX KOHEUYHBIX HAJIEMEHTOB.
M3onapamerpuueckue KoHeuHble 31eMeHThl JlarpankeBa um CepeHOuIioBa CEMEHCTB.
Cyb6napamerpuyeckue, H30MapaMeTpUUYECcKHe, cylneprnapaMeTpuyecKue KOHEUYHbIE
ANIEMEHTHI. ECTECTBEHHBIE KOOPAWHATHI HM30MAPAaMETPUUYECKHUX JJIEMEHTOB, MX CBA3b C
¢usnyeckumu koopauHatamu. JluddepeHurnpoBanue mo (GU3MUECKUM KOOpIWHATAM
GyHKUMH (GOopMBl SBHO BBIPAXXEHHBIX Y€pe3 €CTECTBEHHbIE KOOPJAUHATHI.
UeTblpeXyrojabHblii OWIMHEHHBI H30NapaMETPUUYECKUN KOHEUHBIA 3JEMEHT IJIOCKOTO
Hamnps)KeHHOTro cOocCTOAHHUSA. OOBbEeMHBIH BOCHMHUY3JIOBOM MMIECTUTPaHHBIU
U30I1apaMETPUYECKUN KOHEYHBIM DJJIEMEHT JUIA MOJEIUPOBAHUSA TPEXMEPHOTO
HaNPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS.

basucHble QyHKINN KOHEUHBIX 3JIEMEHTOB Hepapxuieckoro tuma. [Ipemmyiectsa
pelieHuss 3ajad C MHCIOJb30BAHUEM DJJIEMEHTOB Ha OCHOBE (QYHKUUNA (OpMBI
UEpPapXUUECKOro THUIIA.

Tema 6. Moaean Meroga KOHEYHBIX 3JJIEMEHTOB /Ui pacyera IUVIACTHH M
000J104eK

KoneuHnblie 3meMeHThl Juisl pacueta u3ruba miactud. OyHKuuu GOpMbI FJIEMEHTOB.
CoBMecTHOCTh 35IeMeHTOB. KoMOMHHMpOBaHME C 3JIEMEHTAMU pacyeTa IJI0CKOTO
HaMpsHKEHHOTO COCTOSHUSL JUISL CO3JIaHUSl 3JIEMEHTOB OOOJIOYKM OOILEro MOJOXKEHHUS.
KoHeuHbie 271eMEHTHI TOHKOM 0CECUMMETPUYHON 000JIOUKH.

Tema 7. MonenupoBaHue TENJIONPOBOAHOCTH METOA0M KOHEYHBIX 3JIEeMEHTOB

YpaBHEHHE TENJIONPOBOAHOCTU. ['paHUYHBIEC YyCIOBUS MJI1 YPaBHEHHUA
TEIUIONPOBOJHOCTH Y4YeT TPAaHUYHBIX YCJIOBUW IIEPBOrO, BTOPOTO M TPETHETO pPOJa.
CraunoHapHasi TEIUIONPOBOAHOCTh. YpaBHeHus Jlammaca, Ilyaccona. @opmynupoBka
METO/Ia KOHEUHBIX JJIEMEHTOB Ul PEUICHUS YPaBHEHHUs TEIIONPOBOJHOCTH HAa OCHOBE
Mmetona byOHoBa-I"anepkuHa. Yuer rpaHUyYHBIX YCIIOBUM B 3a/1a4€ TETJIONPOBOIHOCTH.



Pemienne 3amaum HECTAMOHAPHOW TEIUIONMPOBOJAHOCTH METOAOM KOHEYHBIX
AJIEMEHTOB. fIBHAs W HEsIBHAs CXEMbl TPEYTrOJIbHUKA, CXeMa WHTerpupoBaHusi KpaHka-
Huxkoscona.

Tema 8. Bq)(beKTI/IBHLIe YUCJTCHHBIC AJITOPUTMBI, HCITIOJIb3YyEMbBIC BCOBPEMCHHOM
nmporpaMmMHOM o0ecreueHUH ME€TOAA KOHCYHbBIX 3JICMECHTOB

CpoilicTBa MaTpuIl CUCTEM JHWHEHHBIX alreOpanvyecKkux YypaBHEHUH Mpu
moxaenupoBanu MKD. AJNroputmbl pelieHus CHUCTEM OOJBIINX CHUCTEM JIMHEHWHBIX
anreOpandyeckux YpaBHEHHM C CHUMMETPUYHBIMU pPa3peKEeHHbIMH MaTpuuamu. Meton
LDLT nns pemeHusi cucteM JIMHEWHBIX anredpanueckux ypaBHeHuit B MKD. Ob6nacth
npumeHuMocTu Meroga LDLT. MtepannoHHble METOAbI pEeHIEHUsI CBEPXOO0JIBIINX CUCTEM
MKD. MeToa conpsKeHHBIX TPaJMEHTOB. YCKOPEHHUE MPSMBIX U UTEPALIMOHHBIX METO/IOB
3a CYET CHELMAJIBbHBIX NIPOLEAYP HyMEPALUU Y3JI0B KOHEYHO-2JIEMEHTHBIX MOJIEIICH.

CnocoObl xpaHeHus: pa3pexkeHHbIXx Mmarpull B MKD. 3amnonHenue pa3pekeHHBIX
Mmatpury MKD nipu perieHuun cucteM ypaBHEHUHN MPSAMBIMU MeToJaMU. MeTobl 3KOHOMHH
naMsTH W MOBbIIEHUsT ckopocTu pemieHus MKD. ITlpencraBieHue ¢ moOMOIIBIO TEOPUHU
rpadoB mpoiecca UCKIIOYEHHUs] CTeNeHeil cBOOOMbI. AJNTOPUTMBI BHIOOpA ONTHUMAJIBHOTO
nopsiaka uckmodeHus Komummnza, Karxwmna-Makky, napasuienbHbIX U BIOKEHHBIX
CEYCHUM.

B03MOXXHOCTH mapajuieIbHOTO PELICHHsS 3a/1a4 METOJOM KOHEYHBIX DIIEMEHTOB.
OO030p YHCIEHHBIX AQJITOPUTMOB NAPAJIIEIBHOIO PEIIEHUS CHUCTEM alreOpandecKux
ypaBHeHUI MKD Ha MHOTOSAEpPHBIX 1 MHOTOIIPOLIECCOPHBIX BBIYMCINUTEIBHBIX CUCTEMAX.

Tema 9. Ilyrm noBbIIIEHWSI TOYHOCTH PACYETHOIO0 AHAJIM3Q KOHCTPYKUUIA
aBTOMOOMJIEH M TPAKTOPOB, BHINOJHIEMOI0 METOA0M KOHEYHbIX 3JIEMEHTOB

OcCHOBHBIE TIPUEMBI M CIOCOOBI MOJAEIMPOBAHUS JE€Tajei, y3710B U KOHCTPYKLIHMA
aBTOMOOWJIEH U TPAKTOPOB METOJIOM KOHEUHBIX 3JIeMEHTOB. OCOOEHHOCTH pacueTHBIXCXEM
U KOHEYHO-2JIEMEHTHBIX MOJIENeH [JeTanel, y3/lI0B W KOHCTPYKLIMH aBTOMOOWIIEH W
TpakTopoB. lIpemMmymiecTBa M HENOCTAaTKM pA3JIWYHBIX PACUYETHBIX MOAXOAOB IIpHU
BBIMIOJIHEHUN HCCJIEIOBAaHUM KOHCTPYKLUUH aBTOMOOWJIEHI M TPAaKTOPOB YHCIEHHBIMU
Merogamu. llorpemHocTy, BO3ZHHKAKONIME MPU pacdyeTax METOAOM KOHEUYHBIX JJIEMEHTOB
KOHCTPYKUMKA MamuH. [lyTH MOBBIIEHHS TOYHOCTH BBINOJIHSAEMOTO METOIOM KOHEYHBIX
3J€MEHTOB pPAaCYETHOTO AaHaJM3a HANpPS)KEHHO-Ae(POPMUPOBAHHOTO COCTOSHUS
KOHCTPYKLIMWA MaIllvH.

5. O6pa3oBaTe/ibHbIE TEXHOJOTUH

Metonuka mnpenogaBaHusl MUCHUIIMHBI «METOJ KOHEYHBIX JJIEMEHTOB» U
peanu3anusi KOMIIETEHTHOCTHOTO TIOJXO/a B HW3JIOKEHUM M BOCIPHUSITHU MaTepualia
IpeIycCMaTpUBACT UCIIONB30BAHUE CIICIYIONINX aKTHBHBIX ()OPM MPOBEACHHS TPYIIIOBBIX,
WHINBUyaJIbHBIX, ayIUTOPHBIX 3aHATHIA B COYCTAHUH C BHEAYIUTOPHON PabOTON C IENBIO
dbopMUpOBaHUS U Pa3BUTHA MPOPECCUOHATBHBIX HABBIKOB O0YYaIOIUXCS:

— TIOJITOTOBKA K BBHITIOJTHEHUIO MTPAKTUYECKUX PadOT B Ta00OpaTOpHsIX By3a,;

— TIO[TOTOBKA, TPEJACTABICHUE M OOCYKIEHHWE NPE3CHTAIMA Ha CEMHHAPCKUX
3aHATHUSAX;



— OpraHm3alvs W TMPOBEICHHUE TEKYIIEro KOHTPOJS 3HAHWM CTYIEHTOB B (opme
OJTaHKOBOTO TECTUPOBAHUS;

— MPOBEICHUE MAaCTEP-KJIACCOB 3KCHEPTOB U CIELMAIUCTOB B 00JACTH YHMCIIEHHBIX
METOJIOB U MPUKIIATHON MEXaHUKH.

6. OneHOYHBIE CcpeACTBA [IJf TeKYIIero KOHTPOJIA yCNHeBaeMOCTH,
NMPOMEKYTOYHOM aATTECTAIUN 10 UTOTaM OCBOEHUSA JTMCHUIJIMHBI U y4eOHO-
MeToAuYecKoe

o0ecmeyeHHe CaMOCTOSATEIbHON padoThl CTYACHTOB.

B mnpomecce oOydeHHss HUCHONB3YIOTCA CHEAYIOUHE OLEHOYHBbIE (OPMBI
CaMOCTOSITENIbHON pabOThl CTYACHTOB, OIGHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEKYTOUHBIX aTTECTAIUN:

- TIOATOTOBKA K BHITIOJIHEHUIO JJA0OPATOPHBIX PA0OT U UX 3alllUTA.

OueHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT BOMPOCHI U
3a/1aHusl ISl KOHTPOJISE OCBOEHHUS 00yJarOIIMMUCS Pa3iesioB JUCIUILIUHBI.

O6pa3uI>1 KOHTPOJIbHBIX BOIIPOCOB U BaI[aHI/Iﬁ JJI IPOBCACHUA TCKYIICTO KOHTPOJIA,
9K3aMCHAIIMOHHBIX 6I/IJIGTOB, IMPUBCACHLI B IIPUJIOKCHUN 4,

6.1. ®oH OLIEHOYHBIX CPEACTB AJISA NPOBEACHUA POMEKYTOUYHOM
arTecTAMNO0YYAIOIIUXCH M0 JMCUMILINHE (MOAYJIIO).

l. [lepeueHb KOMMETEHLMH C yKa3aHWEM J3TarnoB MX (OPMUPOBaHUS B TMpoILEcce
O0CBOEHUS1 00pa30BaTENIbHON IPOTPaMMBI.

B pesynasrare OCBOGHHA JAMCHUIUIMHBL  (MOaynsi)  (GopMupyrOTCS

CJIEYIOIMEKOMITETEH U U

Kon B pe3yabrarte ocBoeHNsi 00pa3oBaTe/IbHON NPOrpaMMbl
KOMIIETEeHIIN 00yYaKO U CSI0/KeH 00/1a1aTh
"

IIK Crioco0OeH BBITIONHUTE WHXeHEepHBIe pacueTsl ATC.
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B npouecce ocBoeHust o0pazoBarenbHON MPOrpaMMbl JaHHBIE KOMIIETEHIIUH, B TOM
qUclie WX OTJCJbHbIE KOMIIOHEHTHI, (OPMUPYIOTCS TIOATAIHO B XOJI€ OCBOCHUS
00y4JaromyMHCS TUCHUIUIMH (MOIYJIEH), MPAKTUK B COOTBETCTBUM C YUEOHBIM IJIAHOM U
KaJIeHIapHBIM TpaduKoM yueOHOTO IpoIecca.

2. Onucanne nmokasareJsieid 1 KpUTEpreB OLICHUBAHMS
KOMIleTeHUMii,popMHUpyeMbIX 10 MTOraM OCBOEHUS JUCHUILIMHBI (MOLYJIA),
ONUCAHUE IKAJ

OLICHNBAHMS.

[Tokazarenem olleHMBaHUSI KOMIIETEHIIMI HA pa3IMYHBIX dTanax ux (HopMHpPOBaAHUS
ABJSIETCA JOCTH)KEHHE OOYyYaloIUMUCS IUIAHUPYEMBIX pPE3yabTaTOB OOy4deHUs IO
JUCHIUTUIMHE (MOJTYJIIO).

DopMa NPOMEKYTOYHOM aTTECTALMM: 3a4eT.

[IpomexxyTouHast arrecTauus OOydaroImMXcs B (opMe 3adeTa HPOBOAUTCS gio
pe3yibTraTaM BBIIOJIHEHMSI BCEX BUAOB y4eOHOUM paboThl, MPELyCMOTPEHHBIX Y4eOHBIM



IUIAHOM M0 JAHHOM JUCHUIUIMHE (MOIYJI0), HPU 3TOM YUUTHIBAIOTCS PE3YyJIbTaThl
TEKYyILEro KOHTPOJISI YCIEBAEMOCTU B TeueHHe ceMecTpa. OLEHKa CTENEHU JO0CTUKEHMS
00y4JaromUMHCs TUIAHUPYEMBIX pPE3yJbTaTOB OOyYEeHHUS MO JAUCUUIUIMHE (MOAYIIO)
IPOBOJIUTCS MpErojiaBaTesieM, BEAYLIUM 3aHATHS N0 TUCHUIUIMHE (MOIYNIO) METOJ0M
JKCHEPTHON ouleHKH. [1o uroraM nmpomMexyTOuHOM arTecTaluy Mo AUCHUILIMHE (MOIYIIO)
BBICTABIISIETCS OIIEHKA «3a4TEHOY» WIIH «HE 3a4TCHOY.

K npoMexyTouHOIi aTTecTaliu JOMyCKaloTCs TOJBKO CTYACHTHI, BHITOJHUBIINE BCE
BUJIbI y4eOHOUM paloThl, MPEIyCMOTPEHHbIE pabodeil mporpaMMoi MO AUCITUIUIMHE
«MeToJ1 KOHEUHBIX DJIEMEHTOBY.

[ITxanel OLieHUBaHUS PE3YJIBTATOB IPOMEKYTOUHON aTTECTALIUU U UX OIIMCAHUE:

ITK-4. Cnocofen BHIMOJIHUTH HHKeHePHBbIE pacdyeThl ATC.

Kpurepun
OLlCHUBAHMSI
IMoka3arenn 1
He 3aure
32YTEHO HO
3HATh: OO6yuaromuiics JEeMOHCTPHUPYET MOTHOE OO0yuaromuiics JeMOHCTPHUPYET

HanpaBJICHUS pa3BUTUA JOCTAaTOYHOIIOJIHBIC 3HAHHUA B obmactu

HamnpaBJIeHUN

OTCYTCTBHEC UJIM HEAOCTATOYHOC
COOTBECTCTBUEC

BBIYMCIIUTEIBHBIX
METOJIOB

B MCXaHHKE U
a3 exTuBHBIE
BBIYHCIIUTEIIbHBIC

AJITOPUTMBI,
MNPUMCHSACMbIC

B COBPEMEHHOM
IIPOTPaMMHOM

o0ecIeueHuu 11t
peteHus

TMPUKIIAOHBIX 3aJ1a4

3HAHUU HaNpaBICHUH Pa3BUTHUS

BBIYUCIINTCIIBHBIX METOJO0B B MCXaHUKC U
3(1)(1)6KTI/IBHI>IX BBIYUCIUTEIBHBIX aJITOPUTMOB,
HOPUMCHACMbBIX B COBPEMEHHOM IIPOIrpaMMHOM

obecreyeHnH JUTA pCHICHUA MTPUKITAAHBIX 3a/1a4

aHaJIM3a HAIPSDKEHHO J1e()OPMUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUN KOHCTPYKLUH

ABTOMOOMJICH U TPAKTOPOB.

Pa3BUTHA BbIYHUCIIUTCIbHBIX MECTOJOB B

MCXaHHUKEC 1 3(1)(1)CKTI/IBHBIG BBIYUCIINTCIIBHBIX
AJITOPUTMOB, IPUMCHACMBIX B COBPEMCHHOM
IporpaMMHOM obecrieueHrn JUTA pelICHUA

NPUKIIAJHBIX 3aJa4 aHaJI13a HAIIPSAKCHHO

Je(OpMHUPOBAHHOIO U TEIJIOBOTO COCTOSIHUMN
KOHCTPYKITHI aBTOMOOWIICH M TPaKTOPOB,

OINepHpPyeT NPUOOPETCHHBIMY 3HAHUSIMU.

aHaM3a HATIPSHKEHHO
ne(pOPMHUPOBAHHOTO U
TETJIOBOTO COCTOSIHUMN
KOHCTPYKIMI

aBTOMOOMJIEH U
TPaKTOPOB.
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yMeThb:
HCIIOIbL30BaTh
COBPEMEHHOE
MPOrpaMMHOE
obecreueHue s
pac4eTHoro

aHajau3a

HAMPSKEHHO
ne(OPMHUPOBAHHOTO U
TEIIOBOTO COCTOSHMIA
JeTaneil u y3inos
aBTOMOOMIIEN U
TPaKTOPOB.

OO6yuaromuiics He yMeeT Wi B
HEJOCTaTOYHONCTEIICHN YMEeT:
HCIIOJIB30BaTh COBPEMEHHOE IIPOrPaMMHOE
obecrieueHune JuIsl pacdeTHOTO aHaJIHN3a
HarpsHKeHHO J1epOpMHUPOBAaHHOTO U
TETJIOBOTOCOCTOSIHUI JieTaneil u y3i10B
ABTOMOOWJICH U TPAKTOPOB.

OO0yyarommuiics AeMOHCTPHPYET
JOCTaTOYHOIIOTHOE COOTBETCTBHE
CJICTYIOLINX YMEHHHN:UCTIOIb30BaTh
COBpPEMEHHOE NPOrpaMMHOE obecriedeHue
JUISL pacYeTHOTO aHaJIN3a HAlPSHKEHHO
Je(OpMHPOBAaHHOTO U TETIOBOTO
COCTOSIHUH JieTanel 1 y3710B aBTOMOOWIIEH
U TPaKTOPOB.

OnmepupyeT NpUOOpPETEHHBIMHU
YMEHHSAMH, IPIMEHSIET X B CUTYyalUsIX
MOBBIILIEHHOMCIIOKHOCTH.

BJIAACTh:
HaBbIKaMH HCITI0JIb30BaHUA

OJIHOM U3 COBPEMEHHBIX

BBIYHUCJIIUTCIIBHBIX

NpOrpaMm, peanu3yrouiei

OO0yuaromuiics He BIajeeT WIN B
HEIOCTAaTOYHOH CTEIICHU BIAJIEET
HaBBIKAMU

HCTIOJIb30BaHUS OJTHOU U3 COBPEMEHHBIX
BBIYUCJIIUTCIbHBIX IIPOI'PAMM, peanmy}omeﬁ

MCETO/J KOHCYHBIX 3JICMCHTOB, I pacdyeTa

OOyuarommuiics B JOCTaTOYHOM 00BEME
BJIaJIEET HABBIKAMHU HUCIIOJIBb30BAHUS OJHON
u3

COBPEMCHHBIX BEIYUCIUTEIIBHBIX ITPOTPAMM,
peanmy}omeﬁ METOJ KOHCYHBIX 3JICMCHTOB,

JUTA pacyeTa HaAIPSKCHHO
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METO]] KOHEUHBIX
SNIEMEHTOB, JJIsl pacueTa
HAIMpPsHKESHHO
Ie(pOPMHUPOBAHHOTO U
TEIUIOBOTO COCTOSIHUM
JeTanei u y3nos
aBTOMOOMIJIEH 1
TPaKTOPOB

3HaTb:
BO3MOXXHOCTH

COBPEMEHHOT'0
IPOrPaMMHOT0
ofbecriedeHus MeTona
KOHEYHBIX JJIEMEHTOB JIJIsI
PEIICHNS HHKEHEPHBIX
3aj1a4 IPH IIPOU3BOAICTBE,
MOZIEPHU3AIIMU U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHYECKIX
CPEICTB, UX
TEXHOJIOTUYECKOTO
000pyIOBaHUS U

KOMILIEKCOB Ha uX Oase.

HaTIPsDKEHHO 1e(pOpMUPOBAHHOTO H
TEIJIOBOIOCOCTOSIHUM JIeTanel u y3jioB
ABTOMOOMJICH U TPAKTOPOB .

OO0yuaromuiicsi IeMOHCTPUPYET
MIOJTHOSOTCYTCTBUE 3HAHHUHN HITH
HEJOCTaTOYHOE

COOTBETCTBUE 3HAHHH B 001aCTH:

BO3MOXXHOCTEI COBPEMEHHOTO TPOTrPaMMHOTO

oOecrievueHus MCTOJA KOHCYHBIX 3JICMCHTOB JJIsA

peleHns HHKEHEPHBIX 3a1a4 IpU
TIPOU3BOJICTBE, MOIEPHU3AINHI U PEMOHTE
TPAHCHOPTHO-TEXHOJIOTMUYECKUX CPENCTB, UX
TEXHOJIOTHYECKOTr0 000pYyIOBaHUSA U

KOMINIEKCOB Ha MX Oase.

ne(pOPMHUPOBAHHOTO U TETIIOBOTO
COCTOSIHUIIeTaNe! 1 y3JI0B aBTOMOOIIICH
1 TpakTopoB .JIIpuMeHseT morydeHHbIe
HaBBIKU B CUTYalUsIX MMOBBILICHHON
CJIO)KHOCTH.

OO0yuaromuiicss JeMOHCTPHPYET
JOCTATOYHOIIOHBIC 3HAHUS B 00JIaCTH

BO3MOXKHOCTEH COBPEMEHHOT'O
MIPOTPaMMHOTO 00ECTIedeHHs METO/Ia
KOHEYHBIX JIEMEHTOB /ISl PEILCHUS
WHXKEHEPHBIX 3a/1a4 [IPY TPOU3BOJICTBE,
MOZEPHHU3AINN U PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEACTB, UX
TEXHOJIOTHUECKOTO 000pY/I0BaHHS U
KOMITJIEKCOB Ha MX 0a3e, onepupyeT

HpI/I06peT€HHBIMI/I 3HaHUSIMU.

yMeTh:
[0JIb30BATHCS

BO3MOXKHOCTSIMH,
HpeI[OCTaBHSICMI)IMI/I
COBPEMEHHBIM
MPOTPAMMHBIM
obecrieueHMeEM METOAa
KOHEYHBIX DJIEMEHTOB IS
MIPOBEICHUS
TEOPETUUECKHUX HAYUHBIX
HCCIIEIOBAHUH TIPH
PELICHUN UHXKEHEPHBIX
3aJ1a4, BO3HUKAIOIINX IIPH
MIPOU3BOJICTBE,
MOJIEPHU3AIMU U PEMOHTE
TPaHCIIOPTHO-

TEXHOJIOTHYCCKUX

OO6yuaromuiicst He yMeeT Uil B
HEJOCTaTOYHONCTEIICHN YMEeT:

MI0JIb30BATHCSI BO3MOXKHOCTSIMU,
IPEAO0CTaBIIIEMBIMU COBPEMEHHBIM
MIPOTPaMMHBIM 00€CTIEIEHIEM METO/Ia
KOHEYHBIX JIEMEHTOB [UI IPOBEACHUS
TEOPETUYECKUX HAYYIHBIX UCCIEIOBAHUH IpU
peLIeHN NHXEHEPHBIX 3a/1a4, BOSHUKAIOLINX
MIpY IPOU3BOACTBE, MOJCPHU3AIMH U PEMOHTE
TPaHCIIOPTHO-TEXHOJIOTUIECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO 000pyJ0BaHMUS 1

KOMILIEKCOB Ha uX Oase.

OO0yYaroIHUIACs JEMOHCTPUPYET
JOCTATOYHOIIOIHOE COOTBETCTBHE
CIENYIOIINX YMEHUH:

TOJIb30BATHCSI BO3MOXKHOCTSIMH,
peaoCTaBIACMbIMHU COBPEMCHHBIM
MPOTrPaMMHBIM 00ECIIeYeHHEeM METO/Ia
KOHEYHBIX AJIEMCHTOB JIJIS IIPOBEACHUS
TCOPETUUCCKUX HAYUHBIX I/ICCJ'[CI[OBaHI/Iﬁ pu
PELICHUH HHXEHEPHBIX 33/1a4, BO3ZHUKAOIINX
MIPU TPOU3BOJICTBE, MOJCPHHU3AIINU U
PEMOHTE TPAHCIIOPTHO-TEXHOJIOTUIECKUX
CPEJICTB, MX TEXHOIOTHYECKOTO
000pyIOBaHUs U KOMIUIEKCOB Ha X 0ase.
Omnepupyer NproOpPETEeHHBIMI YMEHUSAMH,
MPUMEHSIET UX B CUTYAIUAX TOBBIIICHHOM
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CPEICTB, X
TEXHOJIOTHYECKOTO
000pyIOBaHUS U

KOMIIJIEKCOB Ha MX Oase.

BJIAJIeTh:
preMamMu 00padOTKH

JaHHBIX ¥ 3P PEKTHBHBIMU
AJITOpUTMaMHU
HHTEpPIIpETalnu

pe3yIbTaToB

OO0yuarommuiics He BIaJeeT WiIN
BHEIOCTATOYHOM CTEICHHU
BIIQZICCT:

npueMamMu 00paObOTKU JTaHHBIX U
3¢ PEKTUBHBIMHU ATTOPUTMAMH HHTEPIIPETAIIMN

PE3YIbTAaTOB KOMIIBIOTCPHOI'O aHaJIn3a

HaIpsHKeHHO-1e()OPMUPOBAHHOTO U TEILIIOBOTO

OO0y4aromuiicsi B JOCTaTOYHO
IMOJTHOMOOBEME BIIAJIEET:

npueMamMu 00pabOTKH TaHHBIX U
3¢ PEKTHBHBEIMH aJITOPUTMAMHU
MHTEPIIPETALNH PE3yIIbTaTOB

KOMIIBIOTEPHOTO aHaJIn3a HAIIPSAKCHHO-
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KOMITBIOTEPHOTO
aHaJIM3aHANpPsKEHHO-
ne(GopMHPOBaHHOTO U
TEIUIOBOTO COCTOSTHUM
JeTaneil u y3i1oB
MaIlliH.

3HaTb:
TCOPCTUYCCKUE BOIIPOCHI

obecrieueHus MPOYHOCTH
KOHCTPYKIUH, CBS3aHHbIE
cpeleHrueM npooaemM
MIPOMU3BOJICTBA,
MOZEPHU3AINN H
pEeMOHTa aBTOMOOMIIEH 1
TPaKTOPOB.

COCTOSIHUH JleTajel 1 y3JI0B MallluH.

OO0y4aromuiicss JEeMOHCTPHUPYET TOTHOE
OTCYTCTBHUEC 3HAHUM WU HEAO0CTAaTOYHOC
COOTBETCTBHE 3HAHUI B 00JIaCTH:
TEOPETHYECKHUX BOMPOCOB 00ECIIEYCHUS
MIPOYHOCTH KOHCTPYKIIUH, CBSI3aHHBIE C
pelieHueM npoodaeM MPOU3BOJICTRA,
MOJICPHU3AIMK M PEMOHTA aBTOMOOMIIEH
UTPaKTOPOB.

ne(hOPMHIPOBAHHOTO U TEIIOBOTO
COCTOSIHUMJETAJIEN U Y3JI0B MAILIWH.
[IpumMeHsieT MOMyYCHHBIC HABHIKA B
CUTYalHUsX MOBBILIEHHON
CJIO)KHOCTH.

OOyuaroImuics IeMOHCTPUPYET
JIOCTATOYHOIIONHBIC 3HAHKS B 00/1aCTH
TEOPETUYECKHUX BOMIPOCOB 0OCCIICUCHHSI
MPOYHOCTH KOHCTPYKIIN#, CBA3aHHBIC C
perieHreM TIpo6iIeM TIPOU3BOJICTRA,
MOJICpHH3AINHN U PEMOHTA aBTOMOOHIIEH
HUTPAKTOPOB, OTIEPUPYET TIPHOOpE-
TEHHBIMU3HAHUSIMH.

yMeThb:
BBINOTHATH aHAJIN3

HATIPSKEHHO
ne(hopMHUPOBaHHOTO

COCTOSAHUA ,I[CTaJ'Ieﬁ n

y3JI0B aBTOMOOWIIEH 1
TPAaKTOPOB MPHU TTOUCKE
BapHaHTOB H

KOMITPOMHCCHBIX
pelieHuit

pooIeM uX
MIPON3BOJICTBA,
MOJIEPHU3AIIMN U PEMOHTA

aBTOMOOUIIEH U
TPaKTOPOB.

OO6yuaromuiicss He yMeeT WIH B
HEJOCTaTOYHONCTEIICHN YMeeT:

BBITIOJTHATH QHAJIU3 HAMIPSKEHHO
Je(OpMHUPOBAHHOTO COCTOSTHHS IeTaIel 1

Y3JIOB aBTOMOOMJIEH M TPAKTOPOB IIPH TIOMCKE

BapHAHTOB M KOMIIPOMUCCHBIX PEIIeHUI
mpo0OieM UX MPOU3BOICTBA, MOACPHHU3AIINHU H

peMOHTa aBTOMOOMIIEH U TPAKTOPOB.

OO0yuaromuiicst AEeMOHCTPHUPYET
JOCTAaTOYHOIIOIHOE COOTBETCTBHE
CIEYIOMMX YMECHHN:

BBIMOJIHATE AHAIM3 HAPSHKEHHO
Je(OpMHUPOBAHHOTO COCTOSTHHUS IeTalel 1

Y3JI0B aBTOMOOMJIEH ¥ TPAKTOPOB IPH
TIONCKE

BapUaHTOB ¥ KOMIIPOMHUCCHBIX PEeIIeHUi
po0JIeM UX MPOU3BOACTBA, MOJACPHU3ALNU U
pPEMOHTa aBTOMOOMIIEH 1 TPAKTOPOB.

Onepupyet MpruoOPETCHHBIMU YMEHUSIMH,

TIPUMEHSACT UX B CUTyalUAX MOBBIIICHHOM

CIIO)KHOCTH.

BJIAACTh:
HaBbIKaM¥W IPUMCHCHU L

METOJIOB BEIYHCIUTEIILHOMN
MEXaHHUKH JJIs pacueTa
HaIPsHKEHHO
Ie(pOPMHUPOBAHHOTO
COCTOSIHUS JICTAJICH U
y3JI0B aBTOMOOWIIEH 1

TPAKTOPOB.

OO6yuaromuiics He BIAJEET UIH
BHEI0CTAaTOUHOM CTENEHU
BIIageeT

HAaBBIKAMH MPUMEHEHISI METOIOB
BBIYMCITUTENLHON MEXaHUKH JIJISl pacyeTra
HanpsHKEHHO J1e(OPMHUPOBAHHOTO COCTOSHUS

JIeTaleii U Y3JI0B aBTOMOOHIICH U TPAKTOPOB.

OO0yuaromuiics B JOCTaTOYHO
ITOJTHOMOOBEME BJIAJIEET

HABBIKAMH IIPAMEHEHHS METOIOB
BBIYHMCIUTENLHON MEXaHUKH JJIs pacyeTa
HaTPSHKEHHO 1e(hOPMIPOBAHHOTO COCTOSTHUS
JIeTaJci U Y3JI0B aBTOMOOUJICH U TPAKTOPOB.
[IpumeHsieT momydeHHbIe HABBIKU B

CUTyalusIX TOBBIIIICHHON CIIOKHOCTH.

@DOH/IbI OLIEHOUHBIX CPE/ICTB MPEACTABICHBI B MPUIOKEHUH 4 K paboueii mporpamme.
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7.YueOHO-MeTOANYEeCKOe M HMHPOPMAaNHMOHHOe olecmedeHmHe
AUCHHUILIMHBI.A) OCHOBHAS JIMTEpaTypa:
1. Ilpucexkun, B.JI. OcCHOBBl Me€TOJa KOHEYHBIX 3JJIEMEHTOB B MEXaHHUKE




nedopmupyemsix Ten / B.JIL. Ilpucekun, I'U. Pacropryes ; MUHUCTEPCTBO HAYKU
N BBICHHET'O OBPA3OBAHUSA Poccuiickoit denepanuu, HoBocuOupckui
roCyJapCTBeHHBIN TeXHUYeCKuil yHuBepcuteT. — HoBocuOupck : HI'TY, 2009. — 240 c.:
1a0m., ui. — (Yuebnuku HI'TY).

URL: http://biblioclub.ru/index.php?page=book&id=436040
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2. MumenkoB, ['B. MeTol KOHEYHBIX 3JIEMEHTOB B Kypc€ CONPOTUBICHHS
MaTepHuaaoB [IJIeKTpOHHBIN pecypc] : yueb. nmocodue / I'B. Mumenkos, FO.H. Camorus,
B.II. YupkoB. — DnekTpoH. naH. — Mocksa : @uszmarnut, 2015. — 472 ¢. — Pexum
noctyma: https://e.lanbook.com/book/71992.

0) JOMOJIHUTEJIbHAS JINTEepaTypa:

1. KoroBnu, A.B. Pemenue 3amad TEOpuUH YyIPYTOCTH METOAOM KOHEUHBIX
AIIEMEHTOB [ DNEKTPOHHBIN pecypc]: yuebd. mocodue / A.B. KoroBuu, 1.B. CtankeBua. —
OnektpoH. naH. — MockBa: MI'TY um. H.D. baymana, 2012. — 106 c. — Pexum
noctymna: https://e.lanbook.com/book/52244.

2. Xomnomos, N.C. Pacuer miocKkux KOHCTPYKIIMH METOJOM KOHEYHOTO 3JIEMEHTa /
N.C. Xonomos, MN.B. Jlocesa: MUHUCTEPCTBO HAVYKHN M BBICHIETO
OBPABOBAHUA P®, denepanbHOE TrocyqapcTBEHHOE OOKETHOE 00pa3oBaTesibHOE
YUPEXIEHUE BBICIIETO MPOQPeCcCHOHATEHOTO 00pa3zoBaHus «CaMapCKuii roCcyaapCTBEHHBIN
apXUTEKTYPHO-CTPOUTENBHBIN yHHBepcuTeT». — Camapa: CaMapcKuil rocyaapCTBEHHbIM
apXUTEKTypHO-CTpoUuTenbHbIl yHuBepcutet, 2014. — 102 c. URL: http://biblioclub.ru/
index.php?page=book&i1d=438328.

B) IPOrpaMMHoOe o0ecrnedeHrne U HHTePHeT-pPecypcehbl:
[IporpammHuoe obecriedeHue:
- yHUBEpcajJbHas IporpamMma METOAAa KOHEYHBIX 3JIEMEHTOB, PUMEHsAEMas Ha
NPEANPUATUAX MAIIUHOCTPOCHHS;
- yHUBepcaibHas nporpamma 3-D npoektupoBaHus, IpuMeHsieMas Ha
NPEANPUATUAXMAIIUHOCTPOCHUS;
- opucHOE TIpOrpaMMHOE OOECIICUCHHE.
HNHuTtepHeT-pecypchl HE MPETyCMOTPEHBI.

r) 3JIeKTPOHHO-00pa3oaTe/ibHbIe pecypchl
O0P naxonutcs B pa3paboOTKe.

8. MarepuajibHO-TeXHMYECKOE o0ecredeHne U CIMIIMHBI.
KomnproTepHBIN KJacc: CTOJIbI, CTYNbs, MapKEepHas 10CKa, KOMIIBIOTEPHI, IIOABECHOU
IIPOCKTOP, HACTCHHBIN IPOCKIIMOHHBIN dKpaH. Pabouee MecTo mpernomgaBaTess: CTodl,
CTYA. AyIUTOPUS JJIs TEKIIMOHHBIX U MIPAKTUUECKUX 3aHATUN 00111er0 (hOHa, CTOJIBI
y4eOHBIE CO CKaMbsMHU, ayIUTOpHas Jocka. Pabodee MmecTo npenogaBaTesi: CTOJ, CTYII.

9.Metoau4ecKkne peKOMEeHAAlUH /ISl CAMOCTOATEIbHOH padoThI CTYICHTOB

3ajayamMu caMOCTOSATEIbHON padOThI CTYIEHTOB SIBJISIFOTCS:
. CucreMaruzanys U 3aKpEIUICHHE IOJYYEHHBIX TEOPETUYECKMX 3HAHMM U NMPAKTUYECKHUX
YMEHUH CTYJIEHTOB;
. YryOneHue U pacliupeHne TEOPETUUECKON TOATOTOBKH;
. ®opmupoBaHUEe YMEHHMH MCIOJB30BaTh HOPMATHBHYIO, IMPAaBOBYI, CIPABOYHYIO
JOKYMEHTALMIO U CHELUAIBHYIO JINTEPaTypy;
. Pa3BuTHE mO3HABaTeNbHBIX CIHOCOOHOCTEW M AKTUBHOCTH CTYJIEHTOB, TBOPYECKOU
PIGANIEHIEGME], CAMOCTOSTENIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
. Ucnionp3oBanre Marepuaia, COOPaHHOrO M IMOJNYYEHHOTO B XOJE CAMOCTOATENLHRBEE
3aHATUM Ha IPAKTHYECKUX 3aHATHUAX, NPHU HANMCaHUU KYpPCOBBIX M BBIIYCKHOMU
KBIM(PUKAUUOHHON padoT, 1is 3PQPEeKTUBHOM MOATOTOBKM K UTOTOBBIM 3a4eTaM H


http://biblioclub.ru/index.php?page=book&id=438328
http://biblioclub.ru/index.php?page=book&id=438328

N3ydenne nuCUUIUIMHBI JOJKHO CONMPOBOXKIATHCS MHTEHCUBHOW CaMOCTOATEIbHOU
paboToil CTYyIEHTOB C PEKOMEHIOBAHHBIMHM MpEnoAaBaTelsIMU JIMTEPaTypPHBIMU
UCTOYHUKAMU W C MaTepualiaMu, MOJYyYCHHBIMU Ha JICKIIMOHHBIX, MPAKTUYECKUX
3aHATHSAX M JabopaTopHbIX paborax. CTymeHT IOMKEH MOMHUTb, YTO HaYMHATh
CaMOCTOSITEIIbHBIC 3aHATHUS CIEAYET C MEPBOrO JHSA W3YUYEHHUS NUCIUIUIMHBI U MPOBOAUTH
ux peryisipHo. O4eHb BaXKHO MPWIOKUTh MAKCUMYM YCHUIIUM, BOJIU, YTOOBI 3aCTaBUTh CEOst
paboTaTk ¢ OTHOM HArPYy3KOi C IEPBOTO JTHS.

Kaxnaplii cTyneHT AOKEH caM IUIaHUPOBaTh CBOIO CaMOCTOATEIBHYIO padoTy,
UCXO/Isl U3 CBOMX BO3MOXXHOCTEN U MPUOPUTETOB. DTO CTUMYJIUPYET BHIOTHEHUE PAOOTHI,
co3maer OoJyiee CIOKOWHYIO OOCTaHOBKY, YTO B WTOTE IMOJIOKUTEIHHO CKa3bIBaeTCsS Ha
YCBOCHHMH MaTepHaa.

Ha ocHoBe u3ydeHHsI pEKOMEHJIOBAaHHOM JIMTEpPaTyphl LEIECOOOpPa3HO COCTaBUTH
KOHCTIEKT OCHOBHBIX TEPMUHOB, TTOJIOKEHUN U OTIPEIETICHIH, TPEOYIOMNX 3alIOMIUHAHUS U
HEOOXOIUMBIX JIJISi OCBOCHUS Pa3/1eSIOB AUCIUILIUHBI.

Jlnst mionoTBOpHOM pabOThl HEMAJIOBAXXHOE 3HAYEHHE MMEET 0OCTaHOBKA, OpraHM3alus
pabouero Mecta. HyxHO m00UTBCA, YTOOBI MECTO pPabOTHI MO BO3MOXKHOCTH OBLIO
nocTOSSHHBIM. PaboTa Ha NpPUBBIYHOM MECTE JieaeT ee Oosiee MIO0A0TBOPHOM.
[IpoyKTUBHOCTh Pa0OTHl 3aBUCUT OT MPABUIBLHOTO YEPEIOBaHUS Tpyda U OT/AbIXA.
[losTOoMy Kakzaple 4ac WM J1Ba CIIEAyeT nesarb, nepepslB Ha 10-15 mMuHyT. BRIXOmHBIE
JHU JIy4YlI€ MOCBSATUTh AKTUBHOMY OTHABIXY, 3aHATHSM CIIOPTOM, MPOTYJIKAMU HA CBEXKEM
BO3/yXe U T.J. Jlaxke nepexitoyeHue ¢ OJHOrO BUAa YMCTBEHHOM pabOThl Ha JPYrod MOKET
CIIY>KUTh aKTUBHBIM OTBIXOM.

Oco0oe MecTo yaensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 GopM 0O0ydeHUSI U KOHTPOJIS
caMocTosTeIbHOM paboTel. KoHcynbTupoBaHuE mpenamnosaraer ocoObiM 00pa3om
OpraHU30BaHHOE B3aUMOJICHCTBUE MEXAYy IMPenojaBaTeieM-KOHCYJIbTAaHTOM H
CTyJICHTaMH, HalpaBlICHHOE Ha pa3pelieHrue NpoOieM W BHECEHHE TMO3UTHBHBIX
W3MEHEHU B JIEITEIIbHOCTh CTYJEHTOB.

9.1.MeToauyeckue yKa3aHus M0 BbINOJHEHNIO U 0()OPMJIEHUIO PACYETHBIX
3a]aHMITIO0 JUCHUILTUHE «MeTo] KOHEeYHBIX 3JIEMEHTOB»

9.1.1.TpeboBanusi kK 0GpOPMJICHUIO BHINIOJHEHHBIX PACYETHBIX 32/IaHU
* BrImonHEHHOE pacyeTHOE 3a/laHue JODKHO OBITh O(OpMIIEHO HAa JHCTax
dopmaraA4 co CIeAyIOUUMHU TOJISIMHU:

* JleBoe - 25 mMm.
* Bepxnee - 15 wmmMm.
* IlpaBoe - 15 wmm.
* Hwxuee - 15 wmm.

BrinonHeHHOE pacueTHOE 3aJaHuE JOJKHO MMETh  TUTYJIBHBIM  JIUCT.
[TpumepodopmiIeHHs TUTYJIBHOTO JIUCTA TOKa3aH B IPHIIOKCHUHU.
BrinonHeHHOE pacueTHOE 3a/1aHuE JOJDKHO COAEPkKATh CIEAYIOIINE Pa3Cibl:
* Copnepxanue.

Bsenenue.
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®* (OcHOBHAs 4acCTh.

*  3aKJIUYEHHUE.

* CnMcok HUCIOJIb30BAaHHOW JIMTEPaTypHI.

* Ilpwioxenust (He SIBISIIOTCA 00SA3aTE€IbHON YacThIO OTYETA).
CrtpaHuubl oT4eTa JOJKHBI OBITH MpoHyMmepoBaHbl. Hymepanus HaunHaercs
y y
COBTOpPOM cTpaHuLpl. Ha TUTYJIBHOM JMCTE HOMEp CTPAHULE HE INPOCTABIAETCH.
B ocHOBHOW 4YacTW HaxoAsATCs BCE MPOHYMEPOBAaHHBIE IVIaBbl, Maparpadsl
unoanaparpadsl.
Hywmepanus naparpagoB u noanaparpaoB IpOU3BOIATCA CIELYOIIMMOOpa3oM:
* TIlepBas mudpa o603HAYAET HOMEP TJIABHI.
* Bropas uugdpa - nopankoBbelii Homep naparpada.
Tpetsss mudpa - NMOPAIKOBBIM HOMEp moamaparpada.
Hanpumep, naparpad 2 u noxmaparpad 5 naparpada 2 maBbl 3:
* III Onucanue pacyeTHON CXeMbl
* 3.2 I'panuyHbIe YCJIOBHUS
* 3.2.5 I'panuyHbIe YCJI0BHS 1O MepeMeleHUusAM

Hymepanusi pucyHKOB IPOU3BOJUTCS CIEIYIOUIUM 00pa3oM:
* IlepBas uudpa o003HAYAET HOMEP IVIABHI.
* Bropas uudpa - mopsaKoBeIi HOMEp PHCYHKa B IJIaBeE.

Hanpumep, pucyHOK B IiaBe 3, UMEIOIIMNA MOPAAKOBBI Homep 11:

Puc. 3.11. /ImanoroBoe OKHO BBOJAa HMCXOJHBIX JAHHBIX

Touka B KOHIIE HA3BaHMS TIaBbl, naparpada, noganaparpada U puCyHKa He
craBuTcs. Ha3zBaHue I71aBbI MUIIETCS 3aITaBHBIMH MOTYKUPHBIME OykBaMu. HazBaHus
naparpadoB u ofanaparpadoB MUAITYTCS CTPOYHBIMHU MOTYKUPHBIMU OyKBamHu, 3a
UCKITIOYEHUEM TIEpBOM OyKBHI, 3armaBHoM. [Toamaparpadgpl MOTYT OBITH BBIJIEICHBI
KYPCHBOM.

Hymepamuss wcmons30BaHHON JHTEpaTyphl MPOU3BOAMUTCS JMOO B
an(aBUTHOMIIOPSAJIKE, JTMOO IO MEpPE CCHUIOK HA HEE B TEKCTE KypCOBOM pabOTHI.
[Tpumepsl opopmMIICHHUS JTUTEPATYPHI.

Kaurn:

bunepman B.JI. — Teopust mexannueckux xonedanuii. — M.: Beicui. mikona, 1980. —
408 c.

* Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

AKypHaJbi:
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* bopucos 10.C., banarosemienckuii FO.H., iImurpuuenko C.C., [Tankparos H.M.
AHann3 IpUMEHUMOCTH YpaBHEHHH U UccieqoBanne (hOpMbI KPUBOH
yctanocTH //3aBojackas naboparopusi. Jluarnoctruka matepuaios, Nel(, 2000. C.
41-52.

* Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending
elements // Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.

9.1.2. TpeGoBaHUSA K COEP:KAHUIO PA3/1€JI0B BHINOJHEHHBIX PACYETHBIX 32aHUI

1. B comepxanum J0KHBI ObITh MPEICTABIEHBI Ha3BaHUS BCceX IViaB, HaparpagoB U
noanaparpadoB ¢ yka3aHHEM HOMEPOB HaYaJIbHBIX CTpPaHUILL.

2. Bo BBeaeHHHM OOOCHOBBIBA€TCS AaKTyaJlbHOCTh U CTaBUTCA I11€Jb paboOTHI,
MEPEUNCIAIOTCS PEIIaeMbI€ 3aJladd M JIAETCS KPaTKOE COAECpKaHWE BCEX  IVIaB.
JInsi KypcOBOTO MPOEKTA, COACPIKAILIET0 KOHKPETHBIE 3aJaud, JAeTCsl IOCTaHOBKA
3aj1ad4.

Teopernueckas paboTa MOXKET HOCUTH ONHMCATEIIBHBIN MM METOIUYECKUI

XapaxTep.

3. B ocHOBHO#M 4YacTH MOAPOOHO OMHUCHIBAETCS MOCIEI0BATEILHOCTD PEIICHUS 3a/1a4u.
Ilpumepnbwiii 1171aH OCHOBHOW YacTH

[ToctanoBka 3amaun. CBegeHusa 00 00OBLEKTE UCCIENOBAHUSA U 00IaCTH
MalIMHOCTPOEHHS.

TeopeTnueckue OCHOBBI PELICHHUS 3a1a4H, UCIIOJIb3yEMbIE aITOPUTMBI.
Omnucanue NporpaMMHOTo o0ecredeHus

McxonHble TaHHBIE, ONMCAHUE PACUETHOM CXEMBI.

Xapakrepuctuku momaenu MKD. KonnuecTBo amemMeHTOB, y3I10B,
CTETEeHEeHCBOOOABI.

OnucaHre TUIIOB KOHEYHBIX 3JIEMEHTOB.

HNudopmarius 00 ycnoBUsAX 3aKpeIICHUs U HATPY>KEHUS.
[TocnenoBarenbHOCTh (POPMHUPOBAHUS MOJAETU CPEICTBAMHU MPOTPaMMbI
MKD, 0co0eHHOCTH MOATOTOBKH MOJEIIH.

Nudpopmanus o nporecce penieHus 3a1auu.

CBeneHus 0 KOMIIbIOTEpE, XapakrepucTukax nporpammbel MKDO (Ha3BaHue,
BEpCHUsl, BO3MOXXHOCTH), HEOOXOAMMBIX BBIUMCIUTENIBHBIX pecypcax,
BPEMEHHU PEIICHHUS.

AHanu3 pe3yJbTaToOB PACUETOB.

4. B 3ak/JIl04eHMH JaceTCS KparTkas OIICHKA W OCHOBHBIC BBIBOJIBI BBITIOJIHEHHOMN
paboTHL.
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5. B npuJjioxkeHnune BEIHOCUTCS WH(GOPMAIIMOHHBIN MaTepuall, He TPeOYIOIIHi 1eTalbHOTO
PaccCMOTpEHHUsI B OCHOBHOM YacTu (Hanmpumep, TaOIuIbl, TpauKu, pUCYHKH, JIUCTUHTU
IporpamMm H T.II.)

9.1.3.Tpe0oBaHNsI K BHINIOJHEHUIO PACYETHBIX 3aJaHUH

1. PacyetrHoe 3amanue DOMKHO OBITH O(POPMIIEHO COINIACHO TPEOOBAHUSAM YKa3aHHBIM
BBIILIE.

2. CopepaHMe pacuyeTHOIO 3aJaHUS JTOJKHO COOTBETCTBOBATh IEPEUUCICHHBIM
BBIILIETPEOOBAHUSIM.

3. PacuerHoe 3a1aHHe JOJDKHO OBITH CHAHO 3a JBE HEAETU JO OKOHYAHHUS CEMECTpa.

9. Metoauueckue PEKOMECHAANH 1JIA NpenoaaBaTe/isd

B3anMopneiicTBue nmpenogaBaTessi ¢co CTyAEHTaMU MOXHO Pa3[eNIUTh HA HECKOJBKO
COCTABISOIIUX — JIEKIMOHHBIE, MNPAKTUUYECKHUE 3aHATUS M KOHCYJIbTUPOBAHUE.
[IpenonaBarens NOMKEH MOCIEAOBATENIBHO BBIUMTATH CTYACHTAM pAJ JIEKIUH, B XOI€
KOTOPBIX CIIEAYET COCPEJOTOYUTh BHHMAaHUE Ha KIIOUYEBBIX MOMEHTAaX KOHKPETHOIO
TEOPETUYECKOTO MaTepHaia, a TaKK€ OpPraHW30BaTh MPOBEICHHUE MPAKTUUYECKUX 3aHSATUN
TakuM 00pa3oM, 4YTOObl AKTUBU3MPOBATh MBIIUJIEHHE CTYAEHTOB, CTUMYJIMPOBATH
CaMOCTOSITEJIbHOE U3BJICUEHHE HMH HEOOXOJUMOW HHPOpPMALMHU U3 Pa3IUYHBIX
VMCTOYHHUKOB, CPAaBHUTEJIBHBIA aHAJIN3 METOIOB PELICHUI, COMOCTABIEHUE IOJYYEHHBIX
pe3yapTaroB, (QOPMYIMPOBKY M apryMEHTalHUI0 COOCTBEHHBIX B3IISJOB Ha MHOTHUE
CIIOPHBIE TPOOTIEMBI.

[Tepen HauamoM npernoiaBaHus MPENnoJaBaTesto HEOOXOAUMO:

- U3YYUTh pabouyI0 IPOrpaMmy, HEJIH U 3a/1a4M TUCUHUILIIUHBI,

- YETKO MPEACTaBIATh cede, Kakue 3HaHUs, YMEHHUS U HaBBIKU JOJKEH MPUOOPECTH
CTYJICHT;

- IO3HAKOMUTCS C BUJAMU Y4eOHOU paboThI;

- U3YYUTh COACPKAHUE PA3AEIIOB AUCIUIUIMHBI.

B xone nexnumoHHOTO 3aHATHS MpemnojiaBareib JOKEH Ha3BaTh TeMy, y4eOHbIE
BOITPOCHI, 03HAKOMUTH CTYIEHTOB C IEPEYHEM OCHOBHOW U JONOJHUTEIBHOW JTUTEPATYPHI
II0 TEME 3aHATHS.

Bo BcTynuTenbHON 4acTH JIEKIIMM OOOCHOBaTh MECTO M POJb M3ydyaeMOW TEMBI B
y4eOHOM TUCHUIUIMHE, PACKPBITh €€ MpakTU4Yeckoe 3HaueHue. Eciu unuraercs He nepsas
JIEKLHS, TO HEOOXOUMO YBSI3aTh €€ TEMY C MPEAbIAYILIEH, HE Hapyllas JIOTUKH U3JI0KEHHUS
y4ueOHOro mMarepuaia. JIekiuo cieayer HauuHaTh, TOJIBKO YETKO OO03HAYMB €€ XapakTep,
TEMY U KpyT T€X BOMPOCOB, KOTOPHIE B €€ X07e OyAyT PaCCMOTPEHBI.

B OCHOBHOI1 YacTH JEKIMH CIEAYET PACKpbIBaTh CONEp)KaHWE Y4eOHBIX BOMPOCOB,
aKIICHTUPOBAaTh BHUMAaHUE CTYJICHTOB Ha OCHOBHBIX KAaTErOpHUsX, SIBICHUSX U IMpoleccax,
0COOEHHOCTSIX UX MpOTeKaHUs. PackpbiBaTh CYUIHOCTh U COAEP’KAHUE PA3NUYHBIX TOYEK
3pE€HUsT M Hay4HbIX MOJIXOIO0B K OOBSCHEHHMIO T€X WJIM HMHBIX SIBJICHUH U MPOLECCOB.
Crnenyer apryMeHTHpPOBAaHO OOOCHOBaTh COOCTBEHHYIO IMO3HUIHIO IO CIHOPHBIM
TEOPETUYECKUM BompocaM. [IpuBoauTs npumepsl. 3a1aBaTh MO XOAY U3JI0KECHUS
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JIEKIIMOHHOTO MaTrepuajia pUTOPUYECKHE BOMPOCHl U CAMOMY JaBaTh HAa HUX OTBET. JTO
CrocoOCTBYET AaKTMBU3ALIMM MBICIUTEILHON NEATETbHOCTH CTYJAEHTOB, MOBBIIMICHUIO HMX
BHUMAaHMSI M MHTEpeca K MaTrepualy JIeKIUH, ee cojaepxanuto. [Ipenonasarens H0OKEH
PYKOBOJUTH pabOTON CTYyJEHTOB MO KOHCIMEKTHPOBAHUIO JEKIIMOHHOTO MaTepuana,
NOAYEPKUBATh HEOOXOAMMOCTh OTpPaXEHUS B KOHCIEKTAaX OCHOBHBIX IOJOXKEHUN
M3y4aeMoi TeMbl, 0C000 BbIJIEIIsI KATETOPUITHBIN anmnapar.

B 3akmrountenbHON YacTu JEKIUKA HEOOXOMMMO ChOpMYIUPOBATh OOIIKE BHIBOJIBI
0 TEMe, PaCKpBIBAIOIME COAEpKaHHWE BCEX BOMPOCOB, IOCTABICHHBIX B JICKIIUH.
OOBSIBUTH MJIAH OYEPEIHOTO CEMUHAPCKOTO WM JIa0OpPaTOpHOTO 3aHSTHs, JaTh KpPaTKHUE
PEKOMEHIallUh TI0 TIOJTOTOBKE CTYJAEHTOB K CEMHUHApy WU JaboparopHOW pabdoTe.
OnpenenuTh MECTO W BpEeMsl KOHCYJIbTAIIMM CTyIAEHTaM, IOKEJABIIMM BBICTYNUTHh Ha
CEMHUHape C JI0KJIaJamMu 1 pedepaTtaMu 10 aKTyalbHbIM BOITPOCaM 00CYKIaEMOM TEMBI.

[lenp mpakTHYECKUX 3aHATHH - OOECHEYHTh KOHTPOJIh YCBOCHUS Y4YEOHOTO
MaTepuana CTyIEHTaMH, pacllMpeHue U YriyOleHue 3HaHUM, MOJIYYEHHbIX HMHU Ha
JeKIHUAX M B XoJe caMocTosTeabHOU padoTsl. IloBbimieHue >GPEKTUBHOCTHU
MPAKTUYECKUX 3aHSATUN JOCTUTACTCS MOCPEIACTBOM CO3JaHHS TBOPUECKONW OOCTaHOBKH,
pacrnoyiararoniei CTyJIeHTOB K BBICKa3bIBAaHUIO COOCTBEHHBIX B3IISJOB M CYXKIEHUH IO
00CyX)aeMbIM BOIIPOCaM, >KEJIAHUIO Yy CTYJIEHTOB MOpadoTarh y JOCKU NPHU PEIICHUU
3ajad.

[Tocne kaxaoro JEKIHMOHHOTO M MNPAKTUYECKOTO 3aHATHUSA CcleNaTh
COOTBETCTBYIOIIYIO 3allUCh B JKypHajax yudeTa MOCEIIaeMOCTH 3aHSTUU CTYJIEHTaMH,
BBISICHUTh Y CTApOCT y4E€OHBIX TPYNN TPHUYUHBI OTCYTCTBHS CTYJACHTOB Ha 3aHSTHSIX.
[IpoBoANTE TPYNNOBBIE U HHIWBHIyaJbHbIE KOHCYJIBTAIIMM CTYJEHTOB IO BOIPOCAM,
BO3HUKAIONIUM Y CTYJIEHTOB B XOJ€ HMX MOJATOTOBKM K TEKYIIEH U MPOMEKYyTOUHOU
arTecTaliy 1Mo y4eOHOW MUCIUIUIMHE, PEKOMEHJI0BaTh B TIOMOIL Y4YeOHBIC U JpYyTHe
MaTepualbl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

3adyer MO AUCHMIUIMHE MPOBOAUTCS B (¢GopMe HUHIUBUIyaTbHOU Oeceanl Cco
CTYIEHTOM Ha OCHOBE BOIIPOCOB M3 COOTBETCTBYIOIIEro mNpuiaoxeHus. OleHka
BBICTABIISIETCS TMperojaBareieM H OO0BsBIsSeTCs TMocie oTrBera. [IpemonaBarernb
NPUHUMAIONIUMN 3a4eT WM DK3aMEeH JIMYHO HECET OTBETCTBEHHOCTh 3a MPaBUIBHOCTh
BBICTABJICHUS OLICHKH.
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[Iporpamma cocrtaBiieHa B COOTBETCTBUM ¢ DenepalibHbIM
roCy/1apCTBEHHBIMOOPA30BaTEIbHBIM CTAHAAPTOM BBICHIETO 00pa30BaHMsI 110

HAIpPABJICHUIO MOATOTOBKH

23.05.01. HazemHble TpaHCIIOPTHO-TEXHOIOTHYECKHE cpeacTna (mpoduis: "IlepcnekTuBHBIC
TpaHCIOPTHBIE cpeacTBa').

o
IIporpammy cocraBui: iy S
772/
CT. IIpEIL. Y/ e /M.H. JIykbstHOB/
CornacoBaHo:

3aBenytomuid kadeapoi

npodeccop, 1.T.H. /Kennep A.B./
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J I/ |Jla| CP | KC K. K. PI'| Ped K/ 3
C|o c|P |P |[IL|P epar | p
IecToi
ceMecTp
1.1 | Tema 1. Beeoenue 6 | 1-2/14] 2 6
Tema 2. Ceéeoenus us
1.2 | mamemamuxu u 6 3442 6
MeXanuKu
oehopmupyemozo
meepoozo mena.
Tema 3. Memoo
1.3 | koneunwvix 6 | 5-6 4|2 6
INNEMEHM 06 KaK
GbIYUCIUMETbHbLIL
Memoo peuwieHus
3a0ay MEXAHUKU
Tema 4. Memoo
1.4 loneunux 6|78 4 2 6
INNEMEeHmo8
3aoaue njiocKozo
HANPANHCEHH 020,
nJ10CK020
oehopmuposanno
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1.5

Tema 5. Teopus
uzonapamempuyec
KUX KOHEYHbIX
71eMeHmos

9-1

1.6

Tema 6. Mooenu
Mmemooa

KOHEUHDBIX IJIEMEHMO08
ona pacuema
nAACMUH U 000/104€eK

11-
12

1.7

Tema 7.
Mooenuposanue
menjionpoeooHocmu
Mmemooom

13-
14




KOHEUYHbIX I]1IeMEHMO06

1.8

Tema 8.
Ippexmugnvie
yucneHHovle
anzopummeol,
Ucnob3yemole 6
CO8peMeHHOM
npozpammHom
obecneueHuu
Memooa KOHEeUHbIX
71eMenmoe.

15-
16

1.9

Tema 9. Ilymu
noeévluieHUsA
mounocmu
pacuemnozo
ananusza
KOHCMPYKUuUil
aemomoounei u
mpaKkmopoa,
6bINOTIHAECMO20
Memooom
KOHEeUHbIX
INNEMEHMO08.

17-
18

Dopma
ammecmayuu

Bcero yacos o
JUCHUITIINHE
B IIIECTOM CEMECTpPE

18

54

Bcero yacos 1o
TUCHHUILINHE BO
BCEX ceMecTpax

18

54




Ipunoowcenue 2
Kpabouet
npozpamme
MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUMCKON ®EJEPALIM

OEEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXIEHME BBICIIIET'O OBPABOBAHIA
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

HanpasJjieHne noaroroBKu:

23.05.01. HazemHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE
cpeacrBa(npoduib: "llepcnieKTUBHBbIE TPAHCIIOPTHBIE
cpeacrsa'')

Dopma obyuenus: ounas
Buo npogeccuonanvroti oesmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

@OH/l OUEHOYHBIX CPEJICTB

MO JUCLUNJIUHE
«METOI[ KOHCYHBIX 2JICMCHTOB»

Cocras: 1. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEACTB:

CoCcTaBUTEIb:

JlyxbsiHoB M.H.

Mocksa, 2021 200
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TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTU KOMITETEHLIWIA

Tabmuna 1

KOMIIETEHII
n

HH | ®POPMY

- JINPOB-
JAE | KA

KC

I[IepeyeHb KOMIIOHEHTOB

TexHoa
orus
hopmu
POBaHH
|
KOMIIET
eHI U

Dop
Ma
oueH
O4YHO
ro
cpenc
TBa

Crenenn
YPOBHe
OCBOEHHSI
KOMITETeHII!

(V)

"




Cnocoben
BBITIOJTHUT
b
WHXCHEPH
Bl e
pacdeThl
ATC.

3HATh:

HaIpaBJICHU
Pa3BUTHA BBIYHUCIUTCIIbHBIX
METOJIOB B MEXaHUKE U
s¢dekTHBHBIE
BEIYHCIIUTENFHBIC aJITOPUTMEL,
MIPUMEHSEMBIE B COBPEMEHHOM
MIPOTrPaMMHOM 00€CTICUCHUH
JJI peHICHUA MPUKIaJHBIX
3aj1a4 aHaJn3a, HalpsHKEHHO
Jie(hOpPMHUPOBAHHOTO U
TEIUIOBOTO COCTOSHHIA
KOHCTPYKITHI aBTOMOOHIIEH 1
TPaKTOPOB.

BO3MO)KHOCTH
COBPEMEHHOTO [TPOrPaMMHOTO
obecrieueHnst MeTo/1a KOHEUHBIX
9JIEMEHTOB ISl PEILICHUS
WH)KEHEPHBIX 32124 IIPU
TIPOU3BOJICTBE, MOICPHU3AIIUH U
PEMOHTE TPAHCIOPTHO-
TEXHOJIOTUYECKUX CPEACTB, UX
TEXHOJIOTUYECKOTO
000pyIOBaHUS U KOMIUICKCOB Ha
ux Oaze

TEOPETHUYECKUE
BOIPOCHI 00ECTICUEHUS
IIPOYHOCTU KOHCTPYKLIMH,
CBSI3aHHBIC C PEIICHHEM
npo0JieM NpOoN3BO/ICTBA,
MOJICpHU3AINH 1 PEMOHTa
aBTOMOOWJIEH U TPAKTOPOB
yMeThb:

WCTIONB30BaTh
COBPEMEHHOE POrPaMMHOE
obecrieueHne Jyisi pacyeTHOTO
aHaJIM3a, HalpsHKEHHO
Ie(hOpMHPOBAHHOTO U TEIUIOBOTO
COCTOSIHUH JieTajeil ny3iaoB
aBTOMOOWJIEH ¥ TPAKTOPOB.

MIOJIE30BATHCS
BO3MOYKHOCTSIMH,
MIPE/I0CTaBISIEMBIMU
COBPEMEHHBIM IPOrPaMMHBIM
ofecreueHreM MeToJa KOHETHBIX
SIIEMEHTOB IS TPOBEICHUS
TEOPETHUECKUX HAyIHBIX
HCCIEI0OBAHUM IIPU PELLICHUN
WH)KEHEPHBIX 33/1ad,
BO3HMKAIOIIUX IIPH POU3BOJICTBE,
MOJICpHU3AINH U PEMOHTE
TPaAHCIIOPTHO-TEXHOJIOTHYECKUAX
CPEICTB, MX TEXHOJIOTUIECKOTO
000pyI0OBaHUS U KOMILIEKCOB Ha
nx0base

CamocTo
SITETbHAs
pabora,
JIEKLIUH,
MpaKkTHye
CKHeE
3aHATHS

Yer
HBI

orp
oc

ba3oBblii ypoBeHb:

- CIIOCOOCH OPUEHTHPOBATHCS B
HaIlpaBJICHUAX pa3BUTUA
BBIUUCITUTEIILHBIX METOMIOB B
MEXaHUKE U pa30uparbes B
croco0ax UCIOIb30BaAHUS
3¢ PEeKTHBHBIX
BBIYUCITUTEIEHBIX
ajJropuTtMax, NpuMEHsACMbIX B
COBPEMCHHOM MPOTPAMMHOM
00eCIICYCHUN JIJTS PECILICHHS
MIPUKIIATHBIX 33/1a9 aHAJIN3a,
HaNpsHKEHHO
ne(OpMHUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUM
KOHCTPYKITHI aBTOMOOUIICHH
TPaKTOPOB.

- CITOCOOCH BBITIOTHSTH
TEOPETHUECKUE
HCCIICIOBAHAS IIyTEM
MIPOBEICHHSI PACUCTOB
METOJIOM KOHEUHBIX
AIIEMCHTOB HATIPS)KEHHO-
Je(hOPMHUPOBAHHOTO H
TEIJIOBOI'O COCTOSTHUM
KOHCTPYKTHBHBIX
AJIEMEHTOB TPAHCIIOPTHO-
TEXHOJIOTHUCCKUX
CpEACTB

Bocmnpounssozacteo

MTOJTyYCHHBIX 3HAHUH B XOJIC

TEKYyIETro KOHTPOJIS.

IloBbIlIEHHBII YPOBEHb:

- CIIOCOOCH CaMOCTOSITEILHO
OPHUCHTHUPOBATLCA B
HATPABJICHUSIX Pa3BUTHUS
BBIYUCITUTEIILHBIX METOMIOB B
MeXaHHKe U pa30uparbes B
croco0ax MCITOJIb30BaHUs
3¢ (HEeKTUBHBIX
BBIYUCJIIUTCIIBHBIX
aJropuT™Max, MPUMCHSIECMBIX B
COBPEMCHHOM ITPOTPAMMHOM
o0ecrieyeHN sl PeIICHHS
TIPUKIIAIHBIX 33/1a9 aHAIN3a,
HaNpsHKEHHO
Je(hOPMHUPOBAHHOTO U
TEIJIOBOTO COCTOSTHUIMA
KOHCTPYKITHI aBTOMOOHICH 1
TPaKTOPOB; MPAKTHYECKOE
MIPUMEHEHHE TTOITyYeHHBIX
3HaHUH BIIpoIlECCe
MOJITOTOBKH K CEMHHAPaM, K
BBICTYILJICHHIO C JIOKJIAZIOM

- cImocoOeH

CaMOCTOSATEIIEHO
HCTIONB30BaTh




BBITIOJTHATH aHAJIH3
HaMpsDKEHHO 1e()OPMUPOBAHHOTO
COCTOSIHUS AeTalled U y3JI0B
aBTOMOOMJIEH M TPAKTOPOB MPU
TIONCKE BapHAHTOB U
KOMITIPOMHCCHBIX PELIeHHH
po6JIeM MX POU3BOJICTBA,
MOZEPHHU3AINU U PEMOHTA
aBTOMOOMJICH U TPAKTOPOB
BJIA/IETh:

HaBBIKAMH MCIOJIb30BAHUS
OJHOM U3 COBPEMEHHBIX
BBIYHMCIIUTENBHBIX TPOTPAMM,
peanu3yrome MeTox KOHEIHBIX
3NIEMEHTOB, ATl pacdeTa,
HAaIPSDKEHHO 1e(OpMHUPOBAHHOTO
U TETJIOBOTO COCTOSHUM AeTanei u
Y3JI0OB aBTOMOOMJIEH HTPAKTOPOB.

npueMamu 00paboTKu
JAHHBIX ¥ 3()(HEeKTUBHBIMU
aNTOPUTMaMH MHTEPIPETAINH
pE3yIbTaToOB KOMITBIOTEPHOTO
aHaJIi3a HarpsHKEHHO-
JIe(pOPMUPOBAHHOTO U TEILIOBOTO
COCTOSIHUH JieTaeil ny3/10B MalluH
HaBBIKAMU IPUMEHEHHUS
METOJIOB BEIYHCIUTENBHOM
MEXaHUKH Ul pacdera
HaIpsHKEHHO
Je()OpMHPOBAHHOTO
COCTOSIHHMS JIeTaJell U y3JI0B
aBTOMOOMJIEH U TPAKTOPOB

COBPEMEHHOE MPOTPaMMHOE
obecreueHne mIsiaHaIn3a
HATPSKEHHO
Je(pOPMUPOBAHHOTOCOCTOSTHUS
Y TIPOYHOCTH JICTAJICH U Y3II0B
MAIIMH. PAKTUYECKOE
MIPUMEHEHHE IOy YSHHBIX
3HAHUH BHpolecce
MOATOTOBKU K

CEMHHApaM, KBBICTYIIJICHUIO C
JIOKJIAJIOM




IIpunoscenue
3k pabouei
npozpamme

HepellEHb OUEHOUYHbIX cpe()cme no oucuunﬂune «Memoo KoOHeuHbIX IJ1IEMEHMO08)

Ne

oC

HanmenoBan Kparkas xapakrepuctuka IIpencrasienue
ue OLICHOYHOI'OCPECTBA OLICHOYHOI'O CPENCTBA
OLIEHOYHOTO B
cpeacTBa dOC

CpencTBo KOHTPOJISl, OPraHU30BAaHHOE KaK
crenuanbHas Oecena MMeaaroruvyecKoro

YCTHBIH OLIPOC | paGoTHUKA C OOYYalOmUMCS Ha TEMBI, Bomnpocer mo
CODECENIOBAHME, | cps3aHHBIe C M3Y4AEMOH AMCIMILIAHOMN, W Temam/
(YO) pacCYUTaHHOE Ha BBIACHEHHE O00bLEMa pasjiciam
3HAHHI 00YYAOIIETOCs [0 OMPEIETICHHOMY AACHHATUTAHDI
paszeny,

TEMC, HpO6J'IeM€ H T.II.

®dakynsrer TPAHCITOPTHBIN, kadenpa «/InHaMuKa, MPOYHOCTH MAIIHH U
CONIPOTHUBIICHUE MATEPUAIIOB)

Jucuunnvnaa - MeToa KOHeYHbIX 3JIEMEHTOB

Hamnpasnenune -23.05.01. HazemHble TpaHCHOPTHO-TEXHOJIOTHUECKHE
cpeacta(rpoduis: "[lepcrieKTUBHBIC TPAHCTIOPTHBIE CpeIcTBa'")

Bomnpocs! Aj1st KOHTPOJIsSt 3HAHUM (YCTHOIO 0IpOoCa)
OCHOBHBIE ITOHATHS METO/Ia KOHEUHBIX 21eMEHTOB. COBpEMEHHOE
nporpaMMHoe obecniedenue. IlocnenoBarenbHOCTh pelIeHUs
3a1a4METOZI0M KOHEYHBIX JIEMEHTOB.

2. KoneuHblii s5ieMeHT (ompeeeHue). Y3ibl KOHEYHOTO AJIEMEHTa
(onpenenenue). CteneHu CBOOOIbI KOHEUHOTO AJIEMEHTA (OMpeIeNICHUE).
®OyHk1uu GOPMBI KOHEYHOTO IEMEHTa (OIpeeTICHuUE).

3. CTpyKkTypa COBPEMEHHBIX MTPOTPAMMHBIX KOMILIEKCOB METO/1a KOHEUHBIX
AJIEMEHTOB.

4. Haznavyenue u QyHKIIMH MPEMPOIIECCOopa B MporpaMMax MeToaa
KOHEYHBIX?JIEMEHTOB.

5. Haznauenue u QpyHKIMU pemiaTesist B IporpaMmax MeToa KOHEUHbBIX
3JIEMEHTOB.

6. Haznauenue u (pyHKIMHU MOCTIpoOlIECCOpa B IporpaMmax MeToa
KOHEYHBIXJJICMEHTOB.

7. Hampsioxenust u gedopmanuu (IOHITHS, €IAHUALIBI U3MEPEHUS).
Bripaxxenusigedopmaiinii uepes nepemenieHus. JInHelHbIe COOTHOIICHUS
MEXIy HaMPsHKCHUSIMU U 1e(OopMaIusIMHU.

8. Ilmockoe HaNpsHKEHHOE U ITOCKOE 1e(OPMUPOBAHHOE
coctosinue. KoMnoHeHThl HaNpsKeHU! U ieopMaliiii, OTIIMYHbBIE
OT HYJIS.

9. CooTHOIICHUS YIIPYTOCTH JIJIs TUIOCKOTO HAMPSPKEHHOTO COCTOSHUS.

10.®ynkuu GopMbl KOHEUHBIX AJIeMEHTOB. CBOWMCTBA (PYHKIHMI POPMBI. 25

11.®OyHKIMU POPMBI CTEPAKHEBOTO KOHEYHOTO JIEMEHTA.
12.®@ynKIMM HOPMBI TIIOCKOTO TPEYTOIHHOTO KOHEUHOTO DJIEMEHTA.




13.®yukiuu hopMbl 6aTOUHOTO KOHEYHOTO 31eMeHTa. [lonmnHombl DpmuTa.
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14. DyHKIMH GOPMBI IIIOCKOTO OUITUHEHHOTO 4-y3710BOr0 KOHEYHOTO
DIIEMEHTA.

15. yHKIIH GOPMBI TIOCKOTO YETHIPEXYTOIHHOTO KBAAPATUIHOTO §8-Y3JI0BOTO
KOHEYHOTO 3JIEMEHTA.

16. DyHKIMH (GOPMBI MIIOCKOTO YETHIPEXYTOIBHOTO KBAAPATUYHOTO 9-y3]10BOTO
KOHEYHOTO JIEMEHTA.

17. DyHkuu GopMBbI MIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOTO KOHEYHOTO
3JIEMEHTA C JJUHEMHOM alllpOKCUMALIUEN.

18. ®yHKIUHN POPMBI HIECTUTPAHHOTO 00BbEMHOTO 20-y3710BOT0 KOHEYHOTO
AJIEMEHTA C KBAJIPATUYHOM aNMPOKCUMAIECH.

19. [Ipamoit Mmetoa nosyyeHusi cootHomenuii MKDO.

20. [IpuHIMIT MUHEMYMa TOTEHIIMATIBHOW SHEPTUH, KaK BO3MOXKHAs
ocHoBaMKD.

21. @yHKUHMS TOTEHIHATBHON SHEPTUM HA PUMEPE CUCTEMHI C |
cTeneHp0cB0o00IBI. DHEeprus nedopmupoBanus. [loTeHITMaT BHETITHIX
CHUIL

22.0O01ee BbIpakeHUE ISl MATPUIBI )KECTKOCTH KOHEYHOTO 3JI€MEHTA.

23.CRoiicTBa MaTPHIL pa3pemIAIOIINX CUCTEM JIMHEHHBIX aJIreOpandeCcKux
YPaBHEHHI B METO/I€ KOHEYHBIX 311€EMEHTOB. CBONCTBA MAaTPHUILIbI
KECTKOCTH.

24. Marpuna KeCTKOCTH CTEPKHEBOTO KOHEYHOIO HJIEMEHTA.

25.Marpuna ¢yHkiui GopMbl CTEPKHEBOTO KOHEUHOTO JieMeHTa. Marpuiia
nedopmanuii. Matpuiia Hanps>KeHUH.

26.OCHOBHbBIEC COOTHOIIICHUSI METO/1a KOHEYHBIX PJIEMEHTOB Ha
OCHOBENPHUHIIMIIA MUHUMYyMa OTEHI[MAJIbHON SHEPTUH.

27.MeTobl YUCIIEHHOTO UHTErpUpOoBaHus GYyHKIIMM OJHOTO apryMEHTa,
npumensembie B MKD. KBanparypusie hopmynsl ['aycca—JIexanpa.
dopmyna Tpareuui YucIeHHOro nHrerpuposanus. @opmyna
CUMIICOHAYUCIIEHHOTO UHTETPUPOBAHUSA

28.OCHOBHBIE THUIIBI KOHEYHBIX

a51eMeHTOB.29.CTepKHEBON KOHEUHbIN

JJIEMEHT.

30. bajioyHbIV KOHEYHBIN JIEMEHT.

31. TpeyronpHblii TMHENHBIA KOHEYHBIN JIEMEHT I1JI0CKOHAMPSIKEHHOTO
COCTOSIHUSL.

32. TpeyronbHble KOOpAUHATHI Mo (L — koopauHaThl).

33. ®ynkuuu GopMBbI U30TIAPAMETPUIECKUX KOHEUHBIX AJIEMEHTOB
JlarpanxeBan CepeHINNIOBA CEMENCTB.

34. 3onapaMeTprU4ECKrE KOHEUHBIE 3JIEMEHTHI JlarpaHkeBa ceMeincTBa.

35.N3onapameTpuyecKkue KOHEUYHbIE 31eMeHThl CepeHAnnoBa CEMECTBRA.

36.EcTrecTBEHHBIE KOOPAMHATHI H30TIAPAMETPUUYECKUX DIIEMEHTOB. VX CBSI3b €
¢uznyeckumu koopauHaramu. JuddepeHunpoBanme no Gu3nuecKum
KoopauHaTtaM (pyHKIHI GOPMBI IBHO BBIPAKEHHBIX Yepe3
€CTECTBEHHBICKOOPUHATHI.
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37.YeThIpeXyrobHbIM OMITMHEHHBIA KOHEUHBIN AJIEMEHT IJI0 CKOHAIIPSXKEHHOTO
CcOCTOsIHUSL. BOCbMIY3II0BOM 1IECTUTPAHHBIN JIIEMEHT JIJISI MOJICJIMPOBAHUS
TPEXMEPHOTO HAMPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSTHHUSI.

38.T'unotessl Kupxrodda-Jlssa B Teopun n3ruda miactul. Jledopmanun
NpPUU3ruOe TOHKOW MJIaCTUHBL. BbIpakeHue sl HOTeHUUaIbHON SHEPTUH.

39. [IpsiMOYTOIBHBINA KOHEUHBIH 3JIEMEHT TOHKOW TUIacTUHBL. DYHKIMHA (HOPMBI.
Tpeyronbauk Ilackans.

40. OcHoBHbie MaTpulsl B MKD. Matpuiisl pyHkumii popmsi,
nedopmarninii,>KeCTKOCTH, MacC, SKBUBAJICHTHBIX y3JIOBBIX HArpy30K.

41. dopmupoBaHue 11100aTbHON MaTPHUIIBI )KECTKOCTU KOHCTPYKIIMH U3
MaTPUIPKECTKOCTU OTJIEIbHBIX AJIEMEHTOB (Ha MpUMEpe CTEP>KHEBOU
3a/1a4n).

42.Yd4er rpaHUYHBIX YCIOBUM B METO/IE€ KOHEUYHBIX 3JIEMEHTOB.

43.PacrnipenienieHHbIE HATPY3KU B KOHEYHO-AJIEMEHTHBIX Moaensax. [IpuBenenue
pacIpeneseHHbIX Harpy30K K y3J1aM KOHEYHO-2JIEMEHTHOW MOJIEIIH.

44. Marpu4HO€ ypaBHEHME TUHAMHUYECKOIO PAaBHOBECHUSI KOHEUHO-
3JIEMEHTHOMCUCTEMBI.

45.0011ee BbIpaKeHHE ISl MaTPULIBI MACC KOHEYHOTO

aneMeHTa.46.Marpuiia Macc CTEpKHEBOIO KOHEYHOTO 3JIEMEHTA.

47. MatpuuHasi GopMyIupOBKa 3a7a4u ONPEACIICHUSI YacTOT U popM
COOCTBEHHBIX KOJIEOAHUI KOHEUHO JIEMEHTHOM cUCTeMBI B pOopMe 3a1aun
Ha COOCTBEHHbBIE 3HAYCHMUSI.

48.Meton LDLT mjist petiieHusi CUCTEM JIMHEMHBIX alreOpandecKux
ypaBHeHuiiB MKDO.

49.Meton XOJEIKOTO ISl PEIIEHUsI CUCTEM JIMHEHHBIX ajre0pandecKux
ypaBHeHuil B MK3. Meton crarnueckoi koHaeHcanuu B MKDO.

50.Perienne cucTemMbl IMHEWHBIX alreOpandecKux ypaBHEHH ¢ BepXHEH
WJIMHWKHEW TPEYroJIbHOM MaTpHULIEH.

51.CBolicTBa MaTPUI] CUCTEM JIMHEUHBIX aareOpandecKux ypaBHEHUM
MIPUMOJICTIMPOBAHNY METOJIOM KOHEUYHBIX JJIEMEHTOB

52. UtepanimonHbie MeToIbI perienust cuctem MKD. Meron
CONPSKEHHBIXTPAIUEHTOB.

53.1lorpemHOCTH NpU BBIITOJTHEHUH PACUETOB METOIOM KOHEUHBIX JIEMEHTOB.
CriocoObl TTOBBIIIEHHS] TOYHOCTH PACUETHOTO aHAJIM3a
HaNpsHKEHHO-A1e(hOpPMHUPOBAHHOTO COCTOSIHUS B 3aauax MKDO.

54.OcoOEHHOCTH PACUETHBIX CXEM M KOHEUHO-3JIEMEHTHBIX MOJIEIIEH
JIeTase,y3JI0B U KOHCTPYKIIMM aBTOMOOUJIEH U TpakTopoB. OCHOBHBIE
IPUEMBI U CIIOCOOBI MOJIETTUPOBAHUS JIeTalIeH, Y3JI0B U KOHCTPYKLIMA
aBTOMOOUJICH U TPAKTOPOB METO/IOM KOHEUHBIX AJIEMEHTOB.

55.11yT NOBBILIEHUSI TOYHOCTHU BBIIOJIHSAEMOTO METOAOM KOHEYHBIX
AJIEMEHTOB PACUETHOIO aHAIN3a HAMPSKEHHO-
ne(GopMUPOBAHHOTOCOCTOSIHUSI KOHCTPYKIIUIA aBTOMOOUIICH U
TPaKTOPOB.

56. YpaBHEHHE TENIIONPOBOAHOCTU. [ paHUYHBIE YCIIOBUS I
YPABHEHHUSTEILIONPOBOAHOCTH YUET IPAHUYHBIX YCIOBUH MIEPBOTO,

BTOPOTO U
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TpeTbero poaa. CTauroHapHas TEIUIONPOBOIHOCTh. YpaBHeHus Jlammaca,
[Iyaccona.

57. DopMynupOBKAa METOJA KOHEYHBIX JJIEMEHTOB JUUIS PEIICHUs YPABHEHUS
TEIJIONPOBOIHOCTH Ha ocHOBe MeToa byOoHoBa-I"anepkuna. Yuet
TPAaHUYHBIX YCIOBUH B 3aa4€ TEIJIONPOBOAHOCTH.

58. Pemenue 3a1aum HeCTaMOHAPHOM TEIIONPOBOAHOCTH METOIOM
KOHEYHBIXUIEMEHTOB. SIBHAs U HESIBHASI CXEMBI TPEYTOJIBHUKA, CXEMA
uHrerpupoBanus Kpanka-Hukomncona.
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MUHUCTEPCTBO HAYKY U BBICILIETO OBPAB0OBAHM S POCCUMCKOM ®EJEPALIMM
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEXJIEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/FJECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIN, xadenpa «{nHaMHKa, TPOYHOCT MAIIMH U COIPOTHBICHHE
MaTepHUaIOBy»

Jucnumnnuza - MeTosl KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHUE, TPO(HITH:
"[lepciekTUBHBIETPAHCTIOPTHBIE CpeAcTBa"

Kypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 1
1. OcHOBHBIE TOHATHUSI METO/1a KOHEUHBIX 31eMeHTOB. COBpEMEHHOE MPOrPaMMHOE
obecniedenue. [locnenoBareabHOCTD pelIeHuUs 3aa4 METOJJOM KOHEUHBIX
JJIEMEHTOB.
2. CTep»HEBOUW KOHEUHBIN 3JIEMEHT.

3. 3amaya.
YTBepkIeHO Ha 3acejaHuu Kadeapsl «__» 2023 r., IIporoxkon Ne
3aB. kadeapon /A.A. CxkBOpI1OB/

MUHUCTEPCTBO HAYKY U BBICIIETO OBPABOBAHM S POCCUMCKOM ®EJEPALINU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJAEHUE BBICHIET'O
OBPA3OBAHUSA

«MOCKOBCKHI HOJII/ITEXHI/‘I"IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHUU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTH MAIIHH U CONPOTHBIICHHE
MaTepHUaAIOB»
Jucuunimnza - MeTog KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPUIIL:
«IlepcrieKTUBHBIE TPAHCTIOPTHBIE
cpeactBanKypc 3, cemectp 6
3AUETHOE 3AJJAHUE Ne 2
1. Koneunslii aieMeHT (ompe/ieieHue). Y3ibl KOHEUHOTO 3eMeHTa (onpeneneHue). CTeneHu
CBOOOBI KOHEYHOTO 3n1eMeHTa (omnpeneneHue). yHkiuu GopMbl KOHEYHOTO IEMEHTa
(ompenenenue).
2. TpeyronbHbIi JMHENHBIH KOHEUHBIH 3IEMEHT IUI0CKOHAIIPSHKEHHOTO COCTOSTHUS.
3. 3amava.

VYTBepxkaeHO Ha 3acenannu Kadeapsl «__», 2023 ., [IpoTokon Ne

3aB. kaenpoit /A.A. CkBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»
Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE
cpeactBanKypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 3
1. CtpykTypa COBpEMEHHBIX TPOTrPAMMHBIX KOMIIJIEKCOB METO/Ia KOHEYHBIX 3JIEMEHTOB.
2. ®yHKuuA GOPMBI HIECTUTPAHHOTO 0OBLEMHOTO 8-y31I0BOr0 KOHEYHOTO DIIEMEHTA C
JIMHEWHONAIIIIPOKCUMAIEH.

3. 3agaua.
VYTBepxkaeHO Ha 3acenannu Kadeapol «_ » 2023 r., [Ipotokon Ne
3aB. kaenpoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKM U BBICILIETO OBPABOBAHM S POCCUMCKOM OEJEPALIMUI
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHH MOJINTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/uHaMuKa, IPOYHOCTH MAIIMH U CONPOTHBIICHHE
MaTepHUAIOB»
Jucuumimza - MeToll KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemnbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEICTBA, TPODUIIB:
«IlepcniekTUBHBIE TPAHCIIOPTHBIE
cpenctBanKypce 3, cemectp 6
3AUETHOE 3AIAHUME Ne 4
1. Hasnauenue u GpyHKIMH OPENPOIIECCOPa B MPOrPAMMax METOIA KOHEUHBIX 3IEMEHTOB.
2. TIorpeIHoCTH NpH BHITIOJHEHUH PACYETOB METOIOM KOHEYHBIX 31eMeHTOB. CrIOCOObI
MOBBILIEHUS] TOUHOCTH PACUETHOTO aHAJIM3a HAIIPSKEHHO-/1€()OPMHUPOBAHHOTO COCTOSHUS
B3amadax MKD.

3. 3agaua.
YTBepKIeHO Ha 3aceaHuu Kaeaphl «__ » 2023 r, [Ipotokon Ne
3aB. kadeapon /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»

Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPUIIL:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE

cpeactBanKypc 3, cemectp 6

3AYETHOE 3AZJAHUE Ne 5
1. Hasnauenue v pyHKIMY PELIATENS B IPOrPAMMax METOA KOHEYHBIX JIIEMEHTOB.
2. ®ynkumyu GOPMBI IMECTUTPAHHOTO 005eMHOTO 20-y310BOr0 KOHEYHOTO 3JIEMEHTA C
KBaJPaTUYHOHU aIllIPOKCUMAIUEH.

3. 3amaua.
YTBepxkaeHO Ha 3acenaHnu Kaeapsl «_ » 2023 ., [Ipotokon No
3aB. kadeapon /A.A. CxBOpIIOB/

MUHUCTEPCTBO HAYKY U BBICIIETO OBPABOBAHM S POCCUMCKOM ®EJEPALINU
OEJEPAJIBHOE 'TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJEHUE BBICIIETO
OBPA3OBAHUSA

«MOCKOBCKHI HOJIPITEXHI{I"-IECKPIFI YHUBEPCUTET»
(MOCKOBCKHUU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHamMuKa, IPOYHOCTh MALIHH U CONPOTHBIICHHE
MaTepuaioB»
Jucnunnuza - MeToJ KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA, TPODUIIb:
«IlepcneKkTUBHBIE TPAHCIIOPTHBIE
cpenctBa»Kypce 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 6
1. HasHaueHune 1 GyHKIUHU TOCTIIPOLECCOpa B IPOrpaMMax MeTo/1a KOHEYHbIX 3JIEMEHTOB.
2. YeTbIpexyroibHbIi OMITMHEWHBIH KOHEUHBIH 3JIEMEHT IJI0CKOHAMPSKEHHOTO COCTOSHHUSL.

3. 3agaua.

VYTBepxIeHO Ha 3aceaHuu Kaeapsl «__» 2023 r., IIporokomn Ne

3aB. kadeapou /A.A. CxBOpI1OB/

32



MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»
Jucuunimnza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE
cpeactBanKypc 3, cemectp 6

3AUETHOE 3AJJAHUE Ne 7

1. Hanpspxenust u aeopmanuu (OHATHS, €AUHULBI U3MEpeHHs). BripaskeHus
nedopmanuituepes nepemenieHus. JIMHeitHbIe COOTHOIIEHNS MEX /1y HaIIPSDKEHUSIMU U
nedopmarusaMu.

2. Meton LDLT nnst petieHus cucteM JIMHEHHBIX anredpanyeckux ypaBHeHui B MKO.

3. 3amaua.

YTBepkIeHO Ha 3acejaHuu Kadeapsl «__» 2023 ., IIporokon Ne

3aB. kadeapon /A.A. CxBOpI1OB/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHIUS POCCHUMCKOM ®EIEPALINHN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHMI NOJTUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHamMuKa, IPOYHOCTh MALIHH U CONPOTHBIICHHE
MaTepuaioB»
Jucnunnuza - MeToJ KOHEYHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOIOTUYECKUE CPEACTBA, TPODUIIb:
«IlepcneKkTUBHBIE TPAHCIIOPTHBIE
cpenctBa»Kypce 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 8

1. TInockoe HampsKEHHOE U MIOCKOE J1e(hOPMUPOBAHHOE COCTOSIHUE.

KomnoneHThIHANpsHKEHUH 1 1epopMariyii, OTIIMYHbIE OT HYJIS.
2. Meton XoJIEIKOro JJIs PEIICHHS CHCTEM JIMHEHHBIX anrebpanyeckux ypaBHeHuid B MKO.
3. 3agada.

YTBepkIeHO Ha 3aceaHuu Kaeaphl «__» 2023 r., IIporokon Ne ___
3aB. kadeapoii /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»

Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE

cpeactBanKypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 9
1. CooTHoOIIEHUS YIPYTOCTH JUTS TUTOCKOTO HAIPSYKEHHOTO COCTOSHUS.
2. Meton cratnueckoil kouaeHcauu B MKD.

3. 3amaua.
VYTBepxkaeHO Ha 3acenannu Kadeapol «_ » 2023 r., [IpoTokon Ne
3aB. kaenpoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINUN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»

Jucuunimza - MeTog KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPODHUIIL:
«IlepcrieKTUBHBIE TPAHCTIOPTHBIE

cpeactBanKypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 10
1. ®yHk1#H HOPMBI CTEPKHEBOTO KOHEYHOTO AIIEMEHTA.

2. Perienue cuctemMbl TMHEWHBIX alreOpandecKux ypaBHEHUM ¢ BEpXHEN WiIn
HIDKHEUTPEYToJIbHOM MaTpHIIEH.

3. 3agada.
YTBepxkaeHO Ha 3acenaHnu Kadeapsl «_ » 2023 ., [Ipotokon No ___
3aB. kadenpoit /A.A. CkBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»

Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE

cpeactBanKypc 3, cemectp 6
SAUETHOE 3AJJAHUE Ne 11

1. ®yHK1UM (HOPMBI IIIOCKOTO TPEYTOJIEHOTO KOHEYHOT'O AJIEMEHTA.
2. CBolicTBa MaTpul] CUCTEM JIMHEWHBIX aIreOpandecKkux ypaBHEHUH pu
MOJEJIIMPOBAHUMMETOJOM KOHEYHBIX 2JIEMEHTOB

3. 3agaua.
YTBepKIeHO Ha 3aceaHun Kadeaphl «__ » 2023 r,, [Ipotokon Ne
3aB. kadeapon /A.A. CxBOpI1OB/

MUHUCTEPCTBO HAYKY U BBICIIETO OBPABOBAHM S POCCUMCKOM ®EJEPALINU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICHIEI'O
OBPA3OBAHUSA

«MOCKOBCKHI HOJII/ITEXHI/‘I"IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHUU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTH MAIIHH U CONPOTHBIICHHE
MaTepHUaAIOB»

Jucuunimza - MeTo KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcrieKTUBHBIE TPAHCTIOPTHBIE

cpeactBanKypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 12
1. ®ynkuuu hopmMbl 6aIOUHOTO KOHEYHOTO 1eMeHTa. [loaruHOMBI DpMuTa.

2. Urepannonnsie MeToabl pemenus cucreM MKD. Metoz conpsiKeHHBIX TPaIueHTOB.

3. 3agaua.
VYTBepxkaeHO Ha 3acenann Kadeapsl «__ » 2023 r., [Ipotokon Ne
3aB. kaenpoit /A.A. CkBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»

Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE

cpeactBanKypc 3, cemectp 6

3AUETHOE 3AJJAHUE Ne 13
1. ®ynkuun GopMbl KOHEUHBIX AMeMeHTOB. CBOMCTBA PyHKITUH (OPMEI.
2. YueT rpaHUYHBIX YCIIOBUN B METO/I€ KOHEUHBIX 3JIEMEHTOB.

3. 3amaua.
VYTBepxkaeHO Ha 3acenannu Kadeapol «_ » 2023 r., [IpoTtokon Ne
3aB. kaenpoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKM U BBICILIETO OBPABOBAHM S POCCUMCKOM OEJEPALIMUI
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHH MOJINTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/uHaMuKa, IPOYHOCTH MAIIMH U CONPOTHBIICHHE
MaTepHUAIOB»

Jucuumimza - MeToll KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -23.05.01. HazemnbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEICTBA, TPODUIIB:
«IlepcniekTUBHBIE TPAHCIIOPTHBIE

cpenctBanKypce 3, cemectp 6

3AUETHOE 3AJJAHUE Ne 14
1. ®yskm# GOPMBI TIIOCKOTO OMITMHEHHOTO 4-y3JI0BOTO KOHEYHOTO AJIEMEHTA.

2. PacnpeneneHHble HArpy3Ky B KOHEUHO-3JIEMEHTHBIX MojiessiX. [IpuBenenue pacupeneneHHbIxX
Harpy30K K y3j1aM KOHEYHO-3JIEMEHTHOU MOJIEIIH.

3. 3amaya.
YTBepkIeHO Ha 3aceaHuu Kadeapsl «__» 2023 r., IIporokon Ne
3aB. kadeapon /A.A. CxBOpI10B/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»
Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEACTBA, MPODHUIIL:
«IlepcnekTUBHBIE TPAHCIIOPTHHIE
cpeactBanKypc 3, cemectp 6
3AYETHOE 3AJIAHHME Ne 15
1. ®yHkuuu GOpMBbI MIIOCKOTO YETHIPEXYTOIbHOTO KBaIPATUYHOIO 9-y310BOr0 KOHEYHOTO
DIIEMEHTA.
2. IIpsimoii meTox nosyuenust cootHouenniit MKO (Ha nmpumepe cTep>KHEBOTO JIEMEHTA).

3. 3amaua.

VYTBepxkaeHO Ha 3acenannu Kadeapol «_ » 2023 r., [TpoTokon Ne

3aB. kadeapon /A.A. CxkBOp1iOB/

MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHH MNOJIMNTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTH MAIIHH U CONPOTHBIICHHE
MaTepHUaAIOB»
Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcnekTUBHBIE TPAHCIIOPTHHIE
cpeactBanKypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 16
1. ®yHkuuu GOpMBbI MIIOCKOTO YETHIPEXYTOIbHOTO KBaIPATUYHOIO 8-y3I0BOI0 KOHEYHOTO
DIIEMEHTA.
2. Marpu4Hoe ypaBHEHHE JUHAMUYECKOTO PABHOBECHUSI KOHEUHO-3JIEMEHTHON CUCTEMBI.
OO11eeBbIpaXkeHHUE 11 MATPULL )KECTKOCTH, MACC KOHEYHOTO HJIEMEHTA.

3. 3agaua.
VYTBepxkaeHO Ha 3acenaHnu Kadeapsl «_ » 2023 ., [Ipotokon No
3aB. kadeapon /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE

MaTepUAIOB»

Jucuunimnza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPODUIIL:

«IlepcnekTUBHBIE TPAHCIIOPTHHIE

cpeactBanKypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 17

1. ®yHK1MH POPMBI IIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOr0 KOHEUHOTO JIEMEHTA C JINHEHHOU
anmnpOKCUMAaLUEH.

2. ®opMyIHpPOBKA METO/1a KOHEUHBIX JIEMEHTOB JIJISl PELIEHHs YPAaBHEHHUSI TEILIIONPOBOIHOCTH
Ha ocHoBe MeTonia byOHoBa-["anepkuHa. Yuer rpaHU4YHbIX YCIOBUH B 3a/1a4e
TEIUIONPOBOIHOCTH.

3. 3agaua.
VYTBepxkaeHO Ha 3acenannu Kadenpsl «_ » 2023 r., [IpoTtokoa Ne
3aB. kadeapon /A.A. CxBop1ioB/

MUHUCTEPCTBO HAYKY U BBICIIETO OBPABOBAHM S POCCUMCKOM ®EJEPALINU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICHIEI'O
OBPA3OBAHUSA

«MOCKOBCKHI HOJII/ITEXHI/‘I"IECKI/Iﬁ YHUBEPCHUTET»
(MOCKOBCKHUU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHamMuKa, IPOYHOCTh MALIHH U CONPOTHBIICHHE
MaTepuaioB»
Jucnurnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA, MTPODUIIb:
«IlepcneKkTUBHBIE TPAHCIIOPTHBIE
cpenctBa»Kypce 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 18
1. CriocoOb! MOBBILIEHNS TOYHOCTH PACUETHOTO aHAJIM3a HAPSKEHHO-
nedopmupoBaHHOrocoCcTOsIHUS B 3a1a4ax MKD.
2. @yHKIUHN (POPMBI HIECTUTPAHHOTO 00BEMHOTO 20-y3710BOr0 KOHEYHOT'O JIEMEHTA C
KBaJIpaTUYHOM arIpoKCUMalueHn.

3. 3amava.
VYTBepxkaeHO Ha 3acefaHn Kadeaphl «__» 2023 r.,, [Ipotokosm Ne ____
3aB. kaenpoit /A.A. CkBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»

Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIIOTHUECKHE CPENCTBA (YPOBEHD
cnenuanurera) Crenpanuzanus Ne 1 « ABTOMOOMIIN U TPAKTOPBI», MPODUIIb:
«lIepcieKTUBHBIETPAHCIIOPTHBIE CPECTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 19
1. Ilpsmoit meton nonyuyeHus cootHomeHuit MKO (Ha mpumepe cTepKHEBOTO 3JIEMEHTA).
2. TpeyronbHble koopAuHaTH mIomanu (L — koopanuHatsr).

3. 3agaua.
YTBepKIeHO Ha 3aceaHun Kadeaphl «__ » 2023 r,, IIpotokonn Ne
3aB. kadeapon /A.A. CxBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHIUS POCCHUCKOM ®EIEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXXJIEHUE BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHMI NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHamMuKa, IPOYHOCTh MALIHH U CONPOTHBIICHHE
MaTepuaioB»

Jucnurnuza - MeToq KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA, MTPODUIIb:
«IlepcneKkTUBHBIE TPAHCIIOPTHBIE

cpenctBa»Kypce 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 20
1. IlpuHuun MUHMMyMa IOTEHLIMAJIbLHOW PHEPTHH, KaK BO3MOXKHasl ocHoBa MKD.

2. IIpAMOyTONMBHBIN KOHEYHBIN 2JIEMEHT TOHKOH TuTacTUHBL. DYHKIUN HopMbl. TpeyroabsHUK
[Tackaus.

3. 3amava.
VYTBepkIeHO Ha 3acejaHuu Kaeapsl «__ » 2023 r, IIpotokon Ne ____
3aB. kadeapon /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»
Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcnekTUBHBIE TPAHCIIOPTHHIE
cpeactBanKypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 21
1. ®yHKUMS NOTEHIUATbHON SHEPTUU Ha IPUMEPE CUCTEMBI C | cTeneHbI0 CBOOOIbI. DHEprus
nedopmupoBanus. [loreHIan BHEIIHUX CHUJL.
2. BocbMUy37I0BOM IECTUTPAHHBIN 3JIEMEHT JJIs1 MOJICJIMPOBAHUS TPEXMEPHOTO
HanpsHKeHHO-1e(OPMUPOBAHHOTO COCTOSIHHUS.

3. 3agaua.
YTBepkIeHO Ha 3aceaHuu Kaeapsl «__ » 2023 r., Ilporokon Ne
3aB. kaenpoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHM S POCCUMCKOU ®EJEPALINUA
OEJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXXJIEHWE BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\IJ‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

®axynsrer TPAHCITOPTHBIMN, xadenpa «{nHaMHKa, TPOYHOCTh MAIIMH U COIPOTHBICHHE
MaTepHUaIoB»
Jucnunnuza - MeTosl KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA, IPODHUITH:
«IlepcnieKTUBHBIE TPAHCTIOPTHBIE
cpenctBanKypce 3, cemectp 6
3AYETHOE 3AJTAHUE Ne 22
1. OcnoBubie MaTpuilsl B MKD. Matpuiibl pyHkuui hopMsl, 1edhopMariuii, ;KeCTKOCTH,
Macc,9KBUBAJICHTHBIX Y3JIOBBIX Harpy30K.
2. ®opMupoBaHUEe M0OATHEHON MATPHUIIBI )KECTKOCTH KOHCTPYKIIMH U3 MATPHII
YKECTKOCTHOT/ICTBHBIX AJIEMEHTOB (Ha IMIPUMEPE CTEPIKHEBOM 3a]1a4H ).

3. 3amaya.
VYTBepxkaeHO Ha 3acelaHu Kadeapsl «__ » 2023 r,, [Ipotokont Ne
3aB. kadeapon /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MNOJIMNTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MarepuaioBy
Jucuunnuza - MeToJ KOHEYHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPUIIL:
«IlepcnekTUBHBIE TPAHCIIOPTHHIE
cpeactBanKypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 23
1. EcrecTBeHHbIE KOOPAMHATHI N30IIAPAMETPUUECKUX WIEMEHTOB. VX CBsI3b ¢ pU3NYECKUMU
koopauHatamu. JuddepenupoBanue no GU3NIeCKUM KoopAUHaTaM (GYHKIUN (GOPMBI
SIBHOBBIPA)KEHHBIX UY€pe3 €CTECTBEHHBIE KOOPIUHATHI.
2. O0u1ee BeIpaskeHHUE JJIs1 MATPHULIBI )KECTKOCTU KOHEYHOT'O JJIEMEHTA.

3. 3agaua.
YTBepkIeHO Ha 3aceaHuu Kaeapsl «__ » 2023 r., Ilporokon Ne _
3aB. kaenpoit /A.A. CkBOpIIOB/

MUHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHM S POCCUMCKOU ®EJEPALINUA
OEJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXXJIEHME BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\IJ‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHH OJIUTEX)

®axynsrer TPAHCITOPTHBIMN, xadenpa «{nHaMHKa, TPOYHOCTh MAIIMH U COIPOTHBICHHE
MaTepUaIOB)»
Jucnumnnuza - MeTos1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA, IPODHUITH:
«IlepcnieKTUBHBIE TPAHCTIOPTHBIE
cpenctBanKypce 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 24
1. CpoiicTBa MaTpHIl pa3pelanuX CUCTEM JIMHEHHBIX anreOpanvyecKux ypaBHEHUN B
METOJICKOHEYHBIX 371eMeHTOB. CBONCTBA MaTPHIIBI KECTKOCTH.
2. N3onapamerpuueckue KOHeUHbIe eMeHThl CepeHInoBa ceMencTRa.

3. 3agaua.
VYTBepxkaeHO Ha 3acenaHnu Kadeapsl «_ » 2023 ., [Ipotokon No
3aB. kadeapon /A.A. CxkBop1iOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»
Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEACTBA, MPOPHIIH:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE
cpeactBanKypc 3, cemectp 6
3AYETHOE 3ATAHUE Ne 25
1. Marpuna *&ecTKOCTH CTEPKHEBOI'O KOHEUHOTO AJIEMEHTA.
2. Marpuna ¢yHKui GopMbl CTEpKHEBOTO KOHEYHOTO dieMeHTa. Marpuiia nedopmariuii.
Marpuna HanpsKeHUN.

3. 3amaua.
VYTBepxkaeHO Ha 3acenannu Kadeapol «_ » 2023 r., [Ipotokon No
3aB. kaenpoit /A.A. CkBOpIiOB/

MUHUCTEPCTBO HAYKM U BBICILIETO OBPABOBAHM S POCCUMCKOM OEJEPALIMUI
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHH MOJINTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/uHaMuKa, IPOYHOCTH MAIIMH U CONPOTHBIICHHE
MaTepHUAIOB»

Jucuumimza - MeToll KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -23.05.01. HazemnbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEICTBA, TPODUIIB:
«IlepcniekTUBHBIE TPAHCIIOPTHBIE

cpenctBanKypce 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 26
1. OCHOBHBIE COOTHOIIEHUSI METOAA KOHEYHBIX 3JIEMEHTOB Ha OCHOBE MPUHIMIIA
MHUHHUMYMAaIlOTEHIIMAJIbHON JHEPIUH.
2. M3onapaMeTpu4ecKue KOHEUHBIE IIEMEHTHI JlarpaHxkeBa ceMencTBa.

3. 3agada.
VYTBepxkaeHO Ha 3acenannu Kadeapsl «__ » 2023 1., [Ipotokon No
3aB. xadempoii /A.A. CxkBOp1IOB/
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MUHUCTEPCTBO HAYKY U BBICILIETO OBPAB0OBAHM S POCCUMCKOM ®EJEPALIMM
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/FJECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIN, xadenpa «{nHaMHKa, TPOYHOCT MAIIMH U COIPOTHBICHHE
MaTepuasoB»
Jucuunnuza - MeToJ KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA, IPODHUITH:
«lIepciekTUBHBIE TPAaHCTIOPTHBIE
cpenctBanKypce 3, cemectp 6

3AYETHOE 3ATAHUE Ne 27
1. bayiouHbIii KOHEYHBIH AIEMEHT.
2. MeTosibl YUCIIEHHOTO HHTErPpUPOBaHUs (PYHKIMIA OJJHOTO apryMeHTa, npumeHsiembie B MKD.
3. 3amaya.

VYTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2023 1., [Ipotokon Ne

3aB. kadeapon /A.A. CxkBOpIIOB/

MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MNOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/uHaMuKa, IPOYHOCTH MANIHH U CONPOTHBIICHHE
MaTepUAIOB»

Jucuunimza - MeTog KOHEUHBIX 3JIEMEHTOB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPODHUIIL:
«IlepcrieKTUBHBIE TPAHCTIOPTHBIE

cpeactBanKypc 3, cemectp 6

3AYETHOE 3AJJAHUE Ne 28
1. ®ynkuuu GopMbI H30MapaMETPUIECKUX KOHEUHBIX dlieMeHTOB Jlarpan:xesa u
CepeHauIoBaceMencTB.
2. KBanparypusie popmynsl ['aycca—Jlexxanapa. @opMyna Tpaneruii YuciIeHHOTO
unTerpupoBanus. opmyna CuMIcoHa YUCIEHHOTO UHTETPUPOBAHUS

3. 3ajaua.
VYTBepKIeHO Ha 3acelaHuu Kaeapsl «__» 2023 ., IIpotokon Ne ____
3aB. kadenpoit /A.A. CkBOpIIOB/
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MUHUCTEPCTBO HAYKY U BBICILIET'O OBPABOBAHM S POCCUMCKOM OEJEPALINU
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIIEI'O
OBPA3OBAHUA

«MOCKOBCKHU MOJIMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCT MAIIHH U CONPOTHBIICHHE
MaTepUAIOB»
Jucuunimza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA, MPOPHUIIL:
«IlepcriekTUBHBIE TPAHCTIOPTHBIE
cpeactBanKypc 3, cemectp 6
3AYETHOE 3AZTAHUE Ne 29
1. OcHOBHBIE TUITHI KOHEYHBIX JIEMEHTOB.
2. I'umotessr Kupxrodda-Jlsasa B reopun nzrnda miactud. dedopmaruu npu u3rude
TOHKOWIUIACTHUHBI. BeIpaskeHue /I MOTEHIIMAIbHOM SHEPIUH.

3. 3amaua.
VYTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2023 ., [IpoTokon Ne
3aB. kaenpoit /A.A. CkBOpIiOB/

MUHUCTEPCTBO HAYKM U BBICILIETO OBPABOBAHM S POCCUMCKOM OEJEPALIMUI
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHH MOJINTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, xadenpa «/uHaMuKa, IPOYHOCTH MAIIMH U CONPOTHBIICHHE
MaTepHUAIOB»

Jucuumimza - MeToll KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -23.05.01. HazemnbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPECTBA, TPODUIIB:
«IlepcniekTUBHBIE TPAHCIIOPTHBIE

cpenctBanKypce 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 30
1. IlocnenoBarenbHOCTh PELIEHUS 3a/1a4 METOAOM KOHEUHBIX 3JIEMEHTOB.

2. Pemienue 3ajaui HECTAIIMOHAPHOM TETUIOMPOBOJHOCTA METOJOM KOHEUHBIX 3JIEMEHTOB.
SIBHas M HesABHAsI CXEMBI TPEYTOJIbHMKA, cxeMa uHTerpupoBanus Kpanka-Hukomncona.
3. 3amaua.

YTBepKIeHO Ha 3acejaHuu Kadeapsl «__» 2023 ., IIpotokon Ne

3aB. kadeapon /A.A. CxBOpIIOB/
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