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1 lean u 3aga4uy TUCHUILIHHBI

1.1 Heap TUCUMIIMHBI

[lenbro n3y4yeHust TUCHUIUTMHBI « METOT KOHEUHBIX JIEMEHTOBY SIBJISCTCS:

— ¢opMHupOBaHHWE 3HAHWA O COBPEMEHHBIX YHCJICHHBIX alTOPUTMAaxX, METOaX

MOJCIIUPOBAHUS ¥ WHKECHEPHOTO MCCIICIOBAHMS KOHCTPYKITUH aBTOMOOMJICH U TPAKTOPOB
JUTSI aHAJIN3a HAPSOKEHHO-1e(OPMHUPOBAHHOTO W TEPMHUECKOTO COCTOSTHUM WX JETAICH U
y3JI0B, OCBOEHHUE MPEAHA3HAYEHHOTO JJISI OSTOr0 YHUBEPCAIBHOTO MPOrPAMMHOIO
oOecreueHus1, peasiu3yolIero METol KOHEYHBIX JIIEMEHTOB;
- TOATOTOBKA CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBaIU(UKAIMOHHON
XapaKTEPUCTUKOW WHXEHepa 10 HampasiaeHuto mnoarotoBku 23.05.01 «Hazemubie
TPAHCIIOPTHO-TEXHOJIOTHUECKUE cpeAcTBa» (mpoduib: CHOPTUBHBIE TPAHCIIOPTHBIC
CpE/ICTBA).

1.2 3agaun AMCHUIJIMHBI

3ajavyaMy JUCHUIUIMHBI « MEeTOI KOHEUHBIX AJIEMEHTOBY SIBJISIFOTCS:

- O3HAaKOMJICHHE CTYACHTOB C IIUPOKO IIPUMEHAEMBIMUA METOIaMU BBIYUCIUTEIIBHON
MEXaHUKU U COBPEMEHHBIM IIPOIPAMMHBIM KOMIUIEKCOM, PEaIU3YIOIIUM METO KOHEYHBIX
AJIEMEHTOB JUIsl pacyeTa HalpsyKeHHO-Ie(OPMUPOBAHHOTO U TEIJIOBOIO COCTOSHUN
AeTaneil ¥ y3J0B aBTOMOOUJIEHN U TPaKTOPOB.

— u3ydeHue 3(p(EKTUBHBIX U BBICOKOIPOU3BOJUTENIBHBIX YUCIECHHBIX aJTOPUTMOB,
UCIIOIb3YEMBIX B COBPEMEHHBIX BBIYMCIMTEIBHBIX KOMIUIEKCAX METOJa KOHEYHBIX
AJIEMEHTOB JIJISl aHAIM3a HAPsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUS MAIIIMH.

- 3HAKOMCTBO C OCHOBAaMH PAacCUye€THOI'O MOJEIUPOBAHMS KOHCTPYKLIMI MOOMIBHBIX
MAalllHH C WCHOJIb30BAHUEM OJHOW W3 YHUBEPCAIBHBIX IPOTPAMM METOAA KOHEYHBIX
AJIEMEHTOB M OJHOM M3 YHHUBEPCAJIBHBIX IPOTPaMM TPEXMEPHOrO aBTOMATH3HPOBAHHOIO
MIPOEKTUPOBAHMS.

2 MecTo TUCHMILUINHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX MPOrpaMm

JlucuuIinHa BXOAMT B 00s13aTeNbHy0 yacTh 0s1oka 1 OOII cnenmanurera (b1.1.21).

Kypcamu, ¢ KOTOPBIMH COAEPIKATEIBHO M METOAWYECKH CBS3aHA IUCIMILIMHA
«MeTo KOHEYHBIX 3JICMEHTOBY SBJISOTCSL:

- Jluneitnas anreopa (b1.1.39.1);

- Maremarnueckuii ananus (51.1.39.2)

- ®uswuka (b1.1.39.3);

- Yucnennsie metonl (b1.1.39.5);

- Teopetnueckas mexanuka (b1.1.16);

- Conporusnenue marepuanos (b1.1.19);

- [lpuknannas Teopus konedbannii (b1.1.23);

3 Komnerenuuu oOyuawuierocsi, ¢opmupyembie B pe3yjbTaTe OCBOEHUS
AUCIHUNJIMHBI



B pesynbrare OCBOSHUS MUCHMIUIMHBI CTYACHT MOJDKCH 00JazaTh CICAYIOINIMMU
npodeccronanbHbiMu (ITK) komnerentusivu: [1K-4 (CriocoOeH BBIMOJHUTS HHXEHEPHBIC

pacuetsl ATC).
Kon n
comenska e I/IHIll/lKaTopbl JOCTUKECHUSA Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB Oﬁyqeﬂlflﬂ
)| HU
P KOMIICTCHIINH Mo ITMCIOUIIJINHE
KOMIIETEHIIUH

[IK-4. Criocoben
BBITIOJTHUATH
HUH)KEHEPHBIC
pacuetsl ATC

HIIK-4.1. O6nagaer 3HaHUIMHA
METOJIOB U
MIPOTPaAMMHOTEXHUIECKUX
CPEJICTB BBIITOJHEHUS PAaCUCTOB,
METOIMK IIPOBEICHUS PaciueTOB
cucteM ATC u ux
KOMITOHEHTOB, (DH3HUECKUX U
MEXaHHYECKUX XapaKTEPUCTHK
KOHCTPYKITMOHHBIX MaTepPUaJIOB
ATC 1 UX KOMIIOHEHTOB IS
BBITIOJTHEHHST MHKCHEPHBIX
pacuetoB ATC.

UIIK-4.2. YMeeT npuMeHsThH
3HAHHUSI METOHOB U
MIPOTPaMMHOTEXHHUECKUX
CPEJICTB BBIIIOJIHCHHUSI PACUCTOB,
METOJTUK TTPOBEACHUS PACUETOB
cucteM ATC u ux
KOMITOHEHTOB, (PH3UUECKUX U
MEXaHHYECKUX XapaKTEPUCTHK
KOHCTPYKITMOHHBIX MaTEpPHUAJIOB
ATC 1 uX KOMIIOHEHTOB IS
BBITIOJTHCHHSI HH)KEHEPHBIX
pacuetoB ATC.

HIIK-4.3. B1ageeT HaBLIKAMH
BBITIOJTHEHHS WHKEHEPHBIX
pacueroB ATC.

3HaATh:
°

yMeThb:

HAaIpaBJICHHUs Pa3BUTHS BEIYMCIUTEIBHBIX
METOJI0B B MeXaHHKe u d(pdHeKTHBHBIC
BBIYHCIIUTEIBHBIC aTOPUTMBI, IPUMEHSIEMbIC
B COBPEMEHHOM MPOrPaMMHOM 0OECTICYeHUH
JUISL pELLICHUSI IPUKJIAIHBIX 3a/1a4 aHAIIN3a,
HaINpsHKEHHO J1e(OpMHUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUI KOHCTPYKLUU
aBTOMOOMIICH U TPAKTOPOB.

BO3MOKHOCTH COBPEMEHHOT'O TIPOTPAMMHOTO
o0ecIieueHns: MeTo/1a KOHEYHBIX JIEMEHTOB
JUISL peIICHUS] MH)KCHEPHBIX 32714 TIPH
IMPOU3BOJACTBE, MOACPHU3AINU U PEMOHTE
TPAHCIIOPTHO-TEXHOJIOTUICCKUX CPCACTB, UX
TEXHOJIOTHYECKOTO 000PYJOBaHHUS U
KOMITJIEKCOB Ha UX 0aze

TEOpEeTUYECKUE BONPOCH! 00ecTIieyeH s
[IPOYHOCTU KOHCTPYKLUH, CBA3AHHBIE C
pereHreM npooieM Mpou3BOJICTBA,
MOJICpHHU3AIIMU U PEMOHTa aBTOMOOWIIEH 1
TPaKTOpPOB

WCIIOJIb30BaTh COBPEMEHHOE MTPOrpaMMHOE
obecrieueHre sl pacYeTHOTO aHaAJH3a,
HaNpPsHKEHHO e OPMUPOBAHHOTO U
TEIIOBOT'O COCTOSIHUM JeTalIe U y3JI0B
aBTOMOOWIIEH U TPaKTOPOB.

MOJIH30BATHCST BOZMOXKHOCTSIMH,
mpeaAOCTaBIIAEMBIMU COBPEMECHHBIM
MPOrpaMMHBIM 00ECIICUCHUEM METO0 1a
KOHEYHBIX AJIEMEHTOB JIJISl TIPOBEICHUS
TEOPETUIECKHUX HAYYHBIX UCCIIEIOBAHUN MTPU
PEIICHUN MHXXCHEPHBIX 3a/la4, BOSHUKAaIOINX
MIPU OPOU3BOJICTBE, MOJICPHU3ALIUU U
PEMOHTE TPAHCIIOPTHO-TEXHOJIOTHUECKUX
CpEACTB, UX TCXHOJIOTUYECKOTO
000pyI0BaHMsI 1 KOMIUIEKCOB Ha MX 0aze
BBITMIOJIHATH aHAJIU3 HAMIPSHKEHHO
ne(hOpMUPOBAHHOTO COCTOSIHHS JIeTalIeH
y3JI0B aBTOMOOWJIEH M TPAKTOPOB IIPH TTOUCKE
BAPUAHTOB U KOMIIPOMUCCHBIX PEILICHUN
Mpo0JIeM UX MPOU3BOJICTBA, MOJEPHU3AIIUHU U
pPEMOHTA aBTOMOOWIIEH U TPAKTOPOB

BJAJACTh:

HaBBbIKaMH HMCIIOJIb30BaHUsA Ol];HOfI nus3




COBPEMEHHBIX BEIYUCIUTEIBHBIX IPOTPaMM,
peanu3yronieil MeTo]l KOHEUYHBIX JJIEMEHTOB,
JUTS pacdeTa, HapspKeHHO
Je(OPMUPOBAHHOTO U TETUIOBOT'O COCTOSTHHUN
JIeTalleil ¥ y3JI0B aBTOMOOHIIEH U TPaKTOPOB.

e mpueMamMu 00pabOTKM TaHHBIX U
3¢ (EeKTUBHBIMH aIrOPUTMAMHU
WHTEPIPETAUH PE3YIbTAaTOB
KOMITBIOTEPHOTO aHaIi3a HaPsKEHHO-
JIe(pOpPMUPOBAHHOTO U TEIVIOBOT'O COCTOSTHHI
JIeTalIey U y3JI0B MAllIMH

®  HaBBIKAMU IIPUMCHEHHS METOJIOB
BBIYUCITUTEIHHON MEXaHHUKH JIJIsl pacueTa
HaNpsHKEHHO J1e(hOPMUPOBAHHOTO COCTOSHHS
JeTajeil ¥ y3JI0B aBTOMOOMIIECH B TPaKTOPOB

4 CTpyKTYypa  coJiep:KaHue TUCITUTIMHBI
OO6m1as TpyA0eMKOCTh TUCIMIUTMHBI COCTABIsAET 3 3aUCTHBIX eUHUIIB, T.€. 108
akageMuiyecknx yacoB (u3 Hux 100 gacoB — camocTosTenbHas paboTa CTYJACHTOB).

JlucuunimHa 4uTaeTcsl Ha 4eTBEPTOM Kypce B celbMOM cemectpe. [IpoBoasrces nekuuu 4
yaca, MpakTU4YecKue 3ausaTus 4 yaca, hGopma KOHTPOIIS-3a4ET

Bua yuyeOHoil padoThI Bcero yacos Cemectp
7
OO0mas TpyI0eMKOCTh 108 (3 3.¢.) 108 (33.e.)
AyIuTOpHBIE 3aHATUS 8 8
(Bcero)
B Tom uucne
JICKIITMU 4 4
[IpakTrueckue 3aHsATUS 4 4
JlabopaTopHbIe 3aHATUS
CamocTosiTenbHas 100 100
paboTa cTyieHTa
KypcoBas pabota HET HET
KypcoBoii mpoekr HET HET
Bua npomexxyTouHOM 3ayer
aTTECTAIIH

CrpykTypa u coaepkaHue TUCHUIIIMHBI «MeTo1 KOHEYHBIX 3JIEMEHTOBY 0 CpOKaM
1 BUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Conep:xanue pa3iesioB IMCHUIIAHBI.

Tema 1. BBeaenue.



Ponb paCdYCTHBIX MCTOAOB M MCTOJIa KOHCYHBLIX 3JICMCHTOB, B YdaCTHOCTHU, IIPU
IMPOCKTUPOBAHNHU U JOBOIKC aBTOMOOMIICH M TPAKTOPOB MIJII aHAJIM3a HAIIPAKCHHO-
I[G(l)OpMI/IpOBaHHOI“O H TCPMHUYICCKOTO COCTOSIHUM ,Z[GTaJ]eﬁ " Yy3JIOB JIA oOecIeueHusT UX
IMPOYHOCTH. O630p 3a1a4, pCIIacMbIX MECTOAOM KOHCYHBIX 3JICMCHTOB.

CoBpeMeHHOE MpOorpaMMHOE OOECIeUYeHHE, pEeaTU3yIolee METOJl KOHEYHBIX
AJIEMEHTOB, JUJISl aHAIM3a HaMpPsHKEHHO-Ie(hOPMUPOBAHHOTO U TEPMUYECKOTO COCTOSHHMA
JeTaneil U y3jJ0B aBTOMOOWIeH U TpakTopoB. CTpyKTypa MpOrpaMMHOTO OOecreueHus
METO/1a KOHEYHBIX 3JIEMEHTOB.

00630p 3 PEKTUBHBIX ¥ MPOU3BOIUTEIHHBIX YHCICHHBIX aJITOPUTMOB, PEATU3YEMBIX
B IMPOrpaMMHBIX KOMIUIEKCAX [JIi PEHIEHHUS 3aJ1a4d BBIYUCIUTEIBHOM MEXaHUKH.
OCHOBHBIC BBIYMCIIMTENIBHBIE 3aTpaThl MPU PEIICHUM 3aJad METOJOM KOHEYHBIX
DJIEMEHTOB.

CpaBHUTENBHBIN aHATU3 PA3IUYHBIX PACYETHBIX MOIXOJI0B B 3a/a4ax 00CCICUCHUS
POYHOCTH KOHCTPYKIIMHA aBTOMOOWJIEH UM TpakTopoB. JleMOHcTpaiusi pe3ysibTaToB
PacCUYETHBIX MCCIICAOBAHUI METO0M KOHEUHBIX KOHCTPYKIUi MaiuH. [IpobieMbr BeiOOpa
pacueTHOM cxeMbl. XapaKTEPUCTUKH PACUYETHBIX MOJEIIEN: TOYHOCTh, aJCKBATHOCTh U
3KOHOMUYHOCTb.

Tema 2. CBegeHusi U3 MAaTeMaTHKM U MEXaHUKHU AeGOpMHUPYeMOro TBepaOro
TeJA.

DJIeMEHThI MAaTPUYHON alreOpbl U BAPUAITMOHHOTO UCUUCIICHUS.

[lepememienus, aedopmanuu, HanpspkeHUsA. CBsI3b MEXAY HANpsDKCHUSMH U
nedopmanusMu. YpaBHeHUsI paBHOBecHs. |’ paHnuunble yciaoBusa. OOMe cxeMbl perieHus
3a7a4 MEXaHUKHU KOHCTPYKUUM. [[puHIIMIT MUHUMYMa OTEHIIMATBLHOW SHEPTHH.

Tema 3. MeTo KOHEYHBIX 3JIEMEHTOB KaK BbIYUCJIUTEIbHbIN METO/I pPelIeHus
3a1a4 MEeXaHHUKH.

OcHOBHBIE TTOHATHS METO/1a KOHEUHBIX 3J1eMeHTOB (MKD3). O630p THUIIOB KOHEUHBIX
anemMeHToB. OCOOCHHOCTH pacueTra KOHCTpyKIMi ¢ ucnosibzoBanuemM MKD. Crpykrtypa
COBPEMEHHOT0 IporpaMMHoOro obecreuennss MKD.

CriocoObl BBIBOJIa COOTHOIICHUH MeToja KOHeYHbIX 3eMeHToB (MKD). Ilpsmoii
METOJ[ TOJYy4YEHUSI KOHEYHO-AJIIEMEHTHBIX COOTHOIIEHUH. CTepKHEBOW KOHEUHBIN
anemeHT. DopmupoBaHHE TIOOATBHON MATPHUIIBI KECTKOCTH KOHCTPYKIIMUA M3 MaTPUIL
KECTKOCTH OTJIENIbHBIX 3JIEMEHTOB (HA IPUMEPE CTEPKHEBOM 3a7a4M ).

Bapuanmonnbie TpUHIUIIBI - OCHOBAa (DOPMUPOBAHMS pPa3pelialoiuX ypaBHEHHIM
MKD. BeiBog wartpuusHblx ypaBHeHMM MKD Ha oOCHOBE MpHUHIMIA MHUHUMYyMa
noTeHUHAbHOU 3Hepruu. OcHoBHbIe MaTpulbl MKD - xecTtkoctH, Macc u ap.. BekTopsl
Harpy30K OT BHEIIHUX CWI. YYeT HadalbHbIX JedopManuii, NpeaBapUTEIbHBIX
HanpspkeHu. PacripeniesieHHble Harpy3ku B KOHEYHO-3JIEMEHTHBIX Moaesx. [IpuBenenue
pacrpeneneHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHON MOJIEIN.

Amnmpoxcumanusi Hen3BecTHBIX B MKD. ®OyHkiun HopmMbl KOHEUHBIX 3JEMEHTOB.
Krnaccer npumensiembix ¢yaknuii. CoiictBa pyHkiuit ¢popmbl. TpeboBaHust K HyHKIIHSIM
dopmbl. Tounocts permenuit MKD B 3aBucuMocTu OT BbIOOpa PyHKITHI (HOPMEI.



banounslit koHeuHbIH 37eMeHT. DyHKIIUU HOPMbI 0ATTOYHOTO KOHEYHOTO 3JIEMEHTA.
[TomuHombl Opmurta kak GyHKUUA QopMbl  OanoyHoro 3yeMeHTa. CrocoOsl
dbopMHpOBaHUA  COOTHOUIEHUH  METOJla KOHEYHBIX DJIEMEHTOB B  Pa3JIMYHBIX
KOOPAWHATHBIX CUCTEMAX.

YuclieHHOE HMHTETPUPOBAHME TPU  BBHIYMCICHUM  KOA(OUIIMEHTOB  MAaTpPHII
XKECTKocTH, macc u Japyrux wmatpuii B MKD. Ksaaparypueie dopmynst [Maycca —
Jlexxanpa.

Tema 4. MeToAd KOHEYHBIX 3JJIEMEHTOB 3a/Ja4ve IUIOCKOI0 HANPSKEHHOIO,
IVI0CKOI0 1e(popMUPOBAHHOIO COCTOSTHUI

TpeyronpHbli KOHEUHBIA DJIEMEHT I PEIIEHUS IUIOCKOW 3aJa4yd  TEOpUH
ynpyroctd. TpeyronsHbie L-xoopauHatsl miomanu. Mcnons3oBanue L-koopaunat s
MOCTPOCHUS (PYHKIMIA (POPMBI IIIOCKOTO TPEYroJIbHOTO KOHEYHOro 3nemeHTa. CBssb L-
KOOpAMHAT C (U3NYECKUMH (ICKApTOBBIMH) KOOPIUHATAMHU TPEYrOJbHOTO KOHEYHOTO
atemenTa.  Juddepennupopanne L-xoopauHar 1o (u3MYecKMM  (JI€KapTOBBIM)
KOOpAMHATaM JJIeMeHTa. Marpuna >KeCTKOCTH IUIOCKOTO TPEYroJIBHOTO KOHEYHOI'O
JJIEMEHTA.

Tema 5. Teopusi nzonapamMmeTrpu4ecKuX KOHEYHbIX 3JIEMEHTOB

OyHKIUU (dopMbI M30I1apaMETPUYECKUX KOHEUYHBIX JJIEMEHTOB.
N3omapaMerpuueckue KOHEYHbIE 3JIeMEHTHl JlarpankeBa um CepeHAMIOBa CEMEHCTB.
CyOnapameTpuyeckue,  HM30MapaMETpUUYECKUe,  CyleprnapaMeTpUyecKue  KOHEUHBIE
AJIEMEHTHI. ECTECTBEHHBIE KOOPIMHATBHI H30MAPAMETPUYECKUX DJIEMEHTOB, HUX CBA3b C
¢usznueckumu koopauHatamu. [uddepenunpoBanve mno (HU3MUECKUM KOOpAUHATAM
¢yHkuuid  (GOpMBI  SBHO  BBIPDAKEHHBIX  UY€pPE3  E€CTECTBEHHbIE  KOOPIUHATHI.
YeTblpexyrojbHblii OUIMHEHHBI N30MapaMEeTPUYECKU KOHEYHBIA 3JIEMEHT IUIOCKOTO
HAaNpPsHKEHHOT O COCTOSIHMUSL. OObeMHbIN BOCBMUY3J10BOM IECTUTPAHHBIN
M30MapAMETPUYECKUM  KOHEYHBIM  DAJIEMEHT Ui MOJEIMPOBAaHUA  TPEXMEPHOIO
HaNpsHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHHUS.

basucHble QyHKIMN KOHEUHBIX 3JIEMEHTOB Hepapxuueckoro tuma. [Ipenmyiectsa
pelleHrss 3aJady C HCIOJIb30BAHMEM D3JIEMEHTOB Ha OCHOBE (yHKUUN (QopMbI
UEPapXUUECKOI0 THIIA.

Tema 6. Mopgeau MeToJa KOHEYHBIX 3JI€MEHTOB /ISl pacyeTra IUVIACTHH H
00oJs104eK

Koneunslie snmemMeHTs! 11 pacuera u3ruda miactud. OyHkuun GopMbl 3J1€MEHTOB.
CoBmecTHOCTh 37eMeHTOB. KoMOMHUpOBaHME C 3JEMEHTaMU pacdeTa IIOCKOIro
HANpsHDKEHHOTO COCTOSTHUSL JUISL CO3/IaHUS DJIEMEHTOB OOOJIOYKM OOIIEro IMOJOXKEHUS.
Koneunbie 371eMEHTHI TOHKOW OCECUMMETPUYHON 000IOUKH.

Tema /. MoaeaupoBaHue TeNnJIONPOBOJHOCTH METOA0M KOHEYHbIX 3J1eMEHTOB

YpaBHEHHE  TEIUIONPOBOAHOCTH. ['paHWuYHBIE  YCIOBHS Uil  yPAaBHEHHS
TEILUIONPOBOJHOCTH YUYET TIPAHUYHBIX YCIOBHW NEPBOTO, BTOPOrO M TPETHETO POJA.
CrammonapHasi TEIJIONPOBOJHOCTh. YpaBHenus Jlammaca, Ilyaccona. dopmynupoBka
METOJla KOHEYHBIX JJIEMEHTOB U PEIICHUS YPaBHEHMS TEILIONPOBOJHOCTH HAa OCHOBE
Merona byOHoBa-I"anepkuna. Y4eT rpaHUYHBIX YCIOBUH B 3a/1au€ TETUIOMPOBOIHOCTH.



Pemienne 3amaun  HECTALIMOHAPHOW TEIUIONPOBOJAHOCTM METOJAOM KOHEYHBIX
AJIEMEHTOB. SIBHAasi W HEABHAs CXEMbI TPEYrojbHHKA, cXxema uHTerpupoBaHus Kpanka-
Huxkoscona.

Tema 8. OJd¢dexkTUBHbIE YHCJIEHHbIE AJITOPUTMBI, HCIHOJIb3yeMble B
COBPEMEHHOM NMPOrpaMMHOM 00ecCle4eHMH MeT0/Ia KOHEYHbIX 3JIeMEHTOB

CBoiicTBa MaTpull CHCTEM JIMHEWHBIX aJIreOpanyecKuxX ypaBHEHUH NIpH
MoaenupoBanun MKD. ANropuTMbl pelieHus: CUCTEM OOJBIINX CHUCTEM JIMHEWMHBIX
anre0Opanvyeckux YpaBHEHUUA C CHUMMETPUYHBIMH Pa3peKeHHBIMU MaTpuliaMu. Merton
LDL" i pemenust cucTeM JIMHEHHBIX anreOpanmdeckux ypaBHenmii B MKD. O6iacth
npuMenuMocty Metoga LDL'. Mtepaiionnble METOIBI PEIICHNS CBEPXOOIBIIHX CHCTEM
MKD. MeTtoa conpsiKEHHBIX TPAIUEHTOB. Y CKOPEHHE MPSIMBIX U UTEPALIMOHHBIX METOJIOB
3a CYET CHELUAIbHBIX POLEYP HyMEPALUHU y3J10B KOHEUHO-IJIEMEHTHBIX MOJICIIEH.

CrniocoObl xpaHeHusi paspexkeHHbIXx Marpull B MKD. 3anonHeHue pa3pexeHHbIX
Marpury MKD 1ipu peniennn cucteM ypaBHEHUM IPSMBIMA METOAAMHU. MeTOAbl 5JKOHOMUU
IMaMATH W TOBBIIEHUS CKOpocTH pemeHus MKD. IlpeacraBieHne ¢ mMOMOIIBIO TEOPHUH
rpadoB Mpolecca UCKIIOUEHHS CTeneHel cBOOObl. AJIrOpUTMBI BBIOOpA ONTHMAIBHOIO
nopsaka wuckmoueHns Kommmnaza, Karxwwra-Makku, napauieapHbIX M BJIOKEHHBIX
CEUYECHUM.

B0O3MOXHOCTH MapajyIeNbHOTO PEIICHUS 3a4a4 METOJOM KOHEYHBIX JJIEMEHTOB.
O030p 4YHUCJIEHHBIX AQJITOPUTMOB MAPALIEIBHOIO PELIEHUSI CUCTEM aireopandyecKux
ypaBHeHU1 MKD Ha MHOTOSIIEpHBIX ¥ MHOTOITPOLIECCOPHBIX BBIYMCINUTEIBHBIX CUCTEMAX.

Tema 9. IlyTu noOBBIIIEHHS TOYHOCTH PACYETHOr0 AHAJIM3A KOHCTPYKUMA
aBTOMOOMJIeil U TPAKTOPOB, BHINOJHAEMOI0 METOIOM KOHEYHbIX 3JIEMEHTOB

OCHOBHBIE TIPUEMBI U CIIOCOOBI MOAEIUPOBAHUA JI€TalEH, Y3JI0B U KOHCTPYKILIHA
aBTOMOOUJIE M TPAKTOPOB METOJIOM KOHEYHBIX 3J€MEHTOB. OCOOEHHOCTH paCcyUETHBIX
CXEM U KOHEYHO-3JIEMEHTHBIX MOJIEJEH JeTanei, y3JI0B U KOHCTPYKIMI aBTOMOOUIIEH U
TpakTopoB. [IpenmyliectBa M HEAOCTATKM pPA3IMYHBIX PACUYETHBIX IIOAXOIOB IIpU
BBITIOJIHEHUN HCCJICOBAHUM KOHCTPYKIIMM aBTOMOOWJIEH M TPaKTOPOB YHWCICHHBIMH
Merogamu. [lorpemHocTy, BO3HUKAOIIKE IIPH pacyeTax METOJOM KOHEYHBIX JJIEMEHTOB
KOHCTPYKIMM MamuH. [IyTv MOBBIIEHNS TOYHOCTH BBINOJHIEMOIO METOAOM KOHEYHBIX
AJIEMEHTOB  pPAacyeTHOIO  aHajlM3a  HaIpsDKEHHO-Ie(OPMHUPOBAHHOTO  COCTOSTHUS
KOHCTPYKLIMM MAILIWH.

5. O0pa3oBaresibHbIE TEXHOJIOT U

Meroanka mpenojaBaHusl JAUCHHUIUIMHBL «METOl KOHEUYHBIX JJIEMEHTOB» U
peanu3aiys KOMIIETEHTHOCTHOTO TIOJIXO/la B H3JIOKEHUM M BOCIPUITHH MaTepuasa
MpeayCMaTpPUBAET MCTOIB30BAHNE CIICAYIONIUX aKTUBHBIX ()OPM MPOBEICHUS TPYIIOBHIX,
WHIUBUYAIbHBIX, AyAUTOPHBIX 3aHSATUNA B COYETAHUM C BHEAYJUTOPHOW pPabOTOM ¢
1eJIbI0 (POPMUPOBAHUS U Pa3BUTHS MTPOPECCHOHATIBHBIX HABBIKOB O0yYarOIINXCS

— TIOJITOTOBKA K BBITIOJTHCHUIO TIPAKTHICCKUX padOT B JIAOOPATOPHSIX BY3a;

— TMOATOTOBKA, TPEACTABICHHE W OOCYKJICHHE NPE3CHTAllMd Ha CEMHHApPCKUX
3aHATHUAX;



— OpraHu3anusi U MPOBEACHHUE TEKYLIETO KOHTPOJS 3HAHUU CTYACHTOB B (popme

0JIaHKOBOTO TCCTUPOBAHMUA,
— IIPOBCACHHUC MACTCP-KJIaCCOB I3KCIICPTOB M CIICHHAJIUCTOB B 0071aCTH YHMCIICHHBIX
MCTOJOB U HpHKHaHHOi’I MCXaHHKH.

6. OueHovHbIe cpeacTBa JJIsl TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTalMy M0 UTOTaM OCBOEHUSI TUCHUIIJIMHBI U Y4eOHO-MeTOAuYecKoe
ol0ecrneyeHne caMOCTOSITEIbHOM PadoThl CTY/ACHTOB.

B mpomecce 00ydeHusT HUCMONB3YIOTCA  CICAYIOMIME  OICHOYHBIE  (hOPMBI
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB, OIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIEBAaEMOCTH U MPOMEKYTOUHBIX aTTECTAIIHIA:

- TIOJrOTOBKA K BBITIOJHEHHIO JIAOOPATOPHBIX pabOT M MX 3aIUTA.

OrneHOYHBIE CPENICTBA TEKYIIETO KOHTPOJS YCIMEBAEMOCTH BKIIOYAIOT BOIPOCHI H

3aJlaHus AJIs1 KOHTPOJIL OCBOCHUS 00YYaIOIIUMHUCS Pa3AesioB NUCHUIUIMHBI.

O6pa3u1>1 KOHTPOJIBHBIX BOIIPOCOB U SaﬂaHI/Iﬁ AJIA IIPOBCACHUA TCKYIICI'O KOHTPOJIA,
OK3aMCHAIITMOHHBIX 6I/IJ'I€TOB, IIPUBCACHLI B ITPHUIOKCHHUHN 4,

6.1. @OoH/ O1LIEHOYHBIX CPEACTB JIs MPOBeIeHUs MPOMEKYTOUYHOM aTTeCTAlNH
00y4aImuxcs no JUCUuIInHe (MOIYJII0).

6.1.1. IlepeueHp KOMMETEHUMH C yKa3aHHEM OTanoB UX (HOPMHUPOBAHMS B TMpOILECCE
OCBOEHHMSI 00pa30BaTEIbHON MPOTPAMMBI.

B pesynpTaTe OCBOCHHMSI JUCHMIUIMHBI  (MOayisi)  (QOPMHUPYIOTCS — CIEIYIOIIUE
KOMIIETEHITHH:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeJbHOH NPOrpaMMbl 00y4aKOIUICA
KOMIIETeHIIHU H0JIKeH 00J1a1aTh
I1K-4 CrniocoOeH BBIIOIHUTD WHXXeHepHBbIe pacueTsl ATC.

B nporuiecce ocBoeHusi 00pa3oBaTeNbHON NPOrpaMMbl TaHHbIE KOMIIETEHIIMH, B TOM
YUCJI€ WX OTHCNIbHbIE KOMIIOHEHThI, (OPMHUPYIOTCSA MOATAMHO B XOJ€ OCBOCHHUS
oOyyarouMUCs AUCUUIINH (MOAYJEH), IPAKTUK B COOTBETCTBUU C YYEOHBIM IUIAHOM U
KaJIeHAApHBIM rpapukoM yueOHOTo mpoiecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
(popMupyemMbIX 110 HTOraM 0CBOEHMS JUCHHUILIUNHBI (MOAYJIs1), ONMCAHME LIKAJI
OLICHMBAHUA.

[TokazaTenem OrleHMBAHWS KOMIIETCHIIUN HA PA3JIMYHBIX dTamax uxX (OPMUPOBAHUS
SBJISIETCS JIOCTYDKEHHE OOY4YalolUMUCS TUIAHUPYEMBIX Ppe3yJIbTaTOB OOy4YEeHHUs 10
JTUCHUTUIMHE (MOJIYJIIO).

dopMa NPOMEKYTOUYHOM aTTeCTANMM: 3a4eT.

[IpomexyTouHast arTtecTanus oOydaromuxcss B (opMe 3adera MPOBOJIUTCS 10
pe3yJibTaTaM BBITIOJIHEHHUSI BCEX BUIOB Y4eOHON palOThl, MPETyCMOTPEHHBIX Y4EOHBIM
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IUJAHOM IO JaHHOM JUCUUIUIMHE (MOIYJI0), HPH 3TOM YYHUTBIBAIOTCS PE3YJIbTaThl
TEKYyLIErO0 KOHTPOJS YCIIEBAEMOCTH B TedyeHHE ceMecTpa. OLeHKa CTENEHU JOCTHKECHHUS
OoOy4arolMMUCSl IUIAHUPYEMBIX pPE3yJbTaTOB OOY4YEHHs MO JUCHUILIMHE (MOIYIIIO)
IPOBOJUTCS NPENOAABATENEM, BEIYIIUM 3aHATUS MO JUCUUIUIMHE (MOAYJII) METOJIOM
AKCIIEPTHOM OlleHKH. [10 nToram npoMeKyTo4HOM arTecTaly N0 AUCUUILIMHE (MOIYJIIO)
BBICTAaBJISICTCS OLICHKA «3aYTEHO» WM «HE 3a4TEHOM.

K nmpomeXyTo4HON aTTecTaluu JOIYCKAKTCS TOJIBKO CTYACHTBI, BBIIIOJHUBIINE BCE
BUJBI y4eOHOM paboOThl, MPEeAyCMOTpPEHHbIE pabouell HpOorpaMMoil MO AUCHUILINHE
«MeTon KOHEYHBIX 3JIEMEHTOBY.

I1Txanpl OLIEHUMBAHUSI PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIMU U UX ONHCAHUE:!

IK-4. CnocoGen BHINOJHATH HHKeHepHDBIE pacueTbl ATC.

IToka3arean

Kpurepun onennBanus

He 3auTeno

3auTeHo

3HATh:
HampaBJICHUA Pa3BUTHUA

BBIYUCIIUTCIBbHBIX METOI0B
B ME€XaHHUKEC U

s peKTUBHBIC
BEIYUCITUTEIEHBIE
AITOPUTMBI, TIPUMCHSIEMBIC
B COBPEMECHHOM
MIPOTPaMMHOM
00ecTicCUeHUN IS peIICHIS
NPUKJIaJHBIX 3a1a4
aHaJIN3a HAIPSKEHHO
neOPMUPOBAHHOTO H
TEIJIOBOI'O COCTOSIHUI
KOHCTPYKLIUH
aBTOMOOMIICH U TPAKTOPOB.

OO6yyaronuiicst IEMOHCTPUPYET MOTHOE
OTCYTCTBHE UM HEIOCTaTOYHOE COOTBETCTBUE
3HAHWUM HaIIPaBJICHUN Pa3BUTUSA
BBIUUCITUTEIBHBIX METOI0B B MEXaHUKE U

3¢ GEKTUBHBIX BHIYUCIUTEIBHBIX aITOPUTMOB,
MPUMEHSAEMBIX B COBPEMEHHOM IIPOTPaMMHOM
obecrieueHnH ISl PeIIeHNs IPUKIIaIHbIX 3a/1a49
aHaJIM3a HANPSDKEHHO 1e(OpMUPOBAHHOTO
TETIOBOTO COCTOSIHUM KOHCTPYKIIUH
aBTOMOOWMIIET U TPAKTOPOB.

OO6yuaronuiics AeMOHCTPUPYET JOCTAaTOYHO
TIOJIHBIE 3HAHUSI B 00JIACTH HAIPaBJICHUIN
Pa3BUTHSI BEIYMCIUTEIBHBIX METOIOB B
MexaHuke 1 3peKTUBHBIEC BHIYUCIUTENBHBIX
AITOPUTMOB, IPUMEHIEMBIX B COBPEMEHHOM
HPOrPaMMHOM O0ECIICUSHHH [UIS PEIICHHUS
NPUKIIAIHBIX 33/1a4 aHAJM3a HAPSDKEHHO
J1ehOPMUPOBAHHOTO U TEIIOBOTO COCTOSHUI
KOHCTPYKLMI aBTOMOOWJICH 1 TPAKTOPOB,
orepupyeT NpUOOPETCHHBIMH 3HAHUSIMH.

yMeTh:
HCTIOJIE30BaTh
COBPEMEHHOE
IPOrpaMMHOE
obecrieueHue s
pacueTHOTO aHaJIN3a
HaIPSHKEHHO
ne(hOpPMUPOBAHHOTO H
TEIJIOBOTO COCTOSIHUH
JeTanel u y3noB
aBTOMOOWJIEH U TPaKTOPOB.

OOGyuatoniuiicst He yMeeT WIN B HEJJOCTATOUYHOM
CTETICHU YMEeT:

HCTIONB30BaTh COBPEMEHHOE ITPOrpaMMHOE
obecrieueHne AJIs paCueTHOTO aHAIH3a
HarpspKeHHO 1e()OPMUPOBAHHOTO U TEIIOBOTO
COCTOSIHMH JieTasieil 1 y3J10B aBTOMOOWIEH 1
TPaKTOPOB.

OO6y4aronuiicss AEMOHCTPUPYET JOCTAaTOYHO
HI0JIHOE COOTBETCTBHE CIEAYIOLIUX YMEHHMH:
UCIIONB30BaTh COBPEMEHHOE IPOrPaMMHOE
o0ecreueHne 1JIs pacyeTHOTO aHaIN3a
HaIpspKeHHO 1e(OPMUPOBAHHOTO U
TEIIOBOTO COCTOSIHUI JeTaliel U y3JI0B
aBTOMOOWIICH U TPAKTOPOB.

OnepupyeT NpHOOPETEHHBIMU YMEHHSIMH,
MPUMEHSET UX B CUTYallUsIX OBBIIICHHON
CJIO)KHOCTH.

BJIAJI€Th:
HaBbIKaMH HCIIOJIB30BaHUA

OJIHOW U3 COBPEMEHHBIX
BBIYHMCITATETIBHBIX
IIpOrpaMM, peanu3yroimei

OOyyaronuiicst He BIaJeeT WIH B
HE0CTaTOYHOM CTENEHHU BIaJeeT HaBbIKAMU
UCTIONb30BaHUsI OTHOM U3 COBPEMEHHBIX
BBIYUCIUTEIBHBIX IPOTPAMM, pPEaTU3YIOIIei
METOJ KOHEUHBIX JIEMEHTOB, UL pacyera

OOy4aronuiics B JOCTaTOYHOM 00beMe
BJIaJIceT HABBIKAMU HCITOJIb30BAHUS OJTHON M3
COBPEMCHHBIX BBIYHCIHTEIBHBIX MPOrPaMM,
peaiu3yrolell MeTo/] KOHEYHbIX JIEMEHTOB,
IUTS pacyera HarpsuKEHHO




METOJI KOHEYHBIX
9JIEMEHTOB, JUIsl pacyera
HaNpsoKEHHO
neOpMHUPOBAHHOTO H
TEIUIOBOTO COCTOSHUI
JeTane u y3Ja0B
aBTOMOOMIICH U TPAKTOPOB

HAaIpsHKEHHO 1e()OPMUPOBAHHOTO U TEIIOBOTO
COCTOSIHUH JleTaneil u y3/10B aBToMoOUnen 1
TPaKTOPOB .

JepopMUPOBAHHOTO M TEIJIOBOI'O COCTOSIHUN
JieTayieil 1 y3j10B aBTOMOOMIIEH M TPAKTOPOB .
[TpumeHseT NoTyYeHHBIC HABBIKU B
CHUTYaIUSIX TOBBIIICHHON CI0KHOCTH.

3HATh:
BO3MOXHOCTH

COBPEMEHHOTO
HPOrPaMMHOTO
olecrieueHnst MeToa
KOHEUYHBIX JJIEMCHTOB IS
pELICHUS HHKSHEPHBIX
3aj1a4 Ipyu MPOM3BOJICTBE,
MOJICpHU3AIIMN U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
CPEeACTB, UX
TEXHOJIOTHYECKOr0
o0opymoBaHUA 1
KOMILIICKCOB Ha HX 0a3e.

OOyuarommiics: IeMOHCTPUPYET MOTHOE
OTCYTCTBUE 3HAHUH HJIH HEIOCTATOYHOE
COOTBETCTBHE 3HAHHUII B 001aCcTH:
BO3MOXHOCTEI1 COBPEMEHHOT'0 IPOTrPaMMHOTO
00eCIIeYeHNs] MeTO1a KOHEYHBIX DJIEMEHTOB IS
peUICHUA MHKCHCPHBIX 3a1a4 Ipnu
MIPOU3BOACTBE, MOJACPHU3AIUN U PEMOHTEC
TPaHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB, HX
TEXHOJIOTHYECKOTO0 000pYA0BaHUS U
KOMIUIEKCOB Ha ux 0ase.

OO0y4atontuiicsi AEMOHCTPUPYET TOCTATOYHO
THIOJIHBIE 3HAHUS B 00JIacTH
BO3MOXHOCTEH COBPEMEHHOTO
IPOrpaMMHOT0 obecredeH s MeTo1a
KOHEYHBIX JJIEMEHTOB ISl PeLICHHS
WH)KEHEPHBIX 33/1a4 MPU ITPOU3BOICTBE,
MOACpHU3AalIUN U PEMOHTC TPAaHCIIOPTHO-
TCXHOJIOTMYECKUX CPEACTB, UX
TEXHOJIOTUYECKOT0 000pYA0BaHUS U
KOMIIJIEKCOB Ha X 0a3se, onepupyer
NPHOOPETEHHBIMH 3HAHHAMH.

yMeThb:
MOJIb30BaTHCS

BO3MOKHOCTSIMH,
MIPEIOCTABIIEMBIMHU
COBPEMCHHBIM
MIPOTPaMMHBIM
obecrieueHrEM MeToJa
KOHECYHBIX JIEMEHTOB IS
NPOBECHUS
TECOPETUUCCKUX HAYUYHBIX
HCCIIEeI0BaHul Ipu
PEUICHUN MHXCHCPHBIX
3a/1a4, BOSHUKAIOIIUX MPH
MIPOU3BOJICTBE,
MOJICpPHHU3AIIUH U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHIECKUAX
CPEICTB, UX
TEXHOJIOTUYECKOTO
000pyI0BaHHS U
KOMITJIEKCOB Ha X 0ase.

OOyyarouuiicst He yMeeT WM B HEJIOCTaTOYHOM
CTETICHH YMECT:

MTOJTb30BATHCS BO3MOKHOCTSIMU,
MIPEOCTABIIEMBIMU COBPEMEHHBIM
MIPOrpaMMHEIM 00ECTICUCHHEM METO/1a
KOHECYHBIX AJIEMEHTOB JIJIS POBEACHUS
TEOPETUYECKUX HAYYHBIX UCCIICAOBAHUN MIPU
peIIeHNH WHXEHEPHBIX 3a/1a4, BOSHUKAIOIIIX
IpHU TIPOU3BOJICTBE, MOAECPHHU3AINN U PEMOHTE
TPAHCHOPTHO-TEXHOJIOTHYECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO 000pYJOBAHUS U
KOMIIIIEKCOB Ha X 0asze.

OO6yuaronuiicss AEMOHCTPUPYET JOCTATOYHO
MOJTHOE COOTBETCTBHUE CICIYIOIIMX YMCHUM:
HOJIB30BAaTHCS BO3MOXKHOCTSIMH,
NPEIOCTABIISIEMBIMHA COBPEMEHHBIM
NPOrpaMMHBIM 0O0ecIieYeHHeM MeToIa
KOHEYHBIX 3JIEMEHTOB IS IPOBEACHHUS
TCOPETUYCCKUX HAYUHBIX I/ICCHC}IOBaHI/Iﬁ npu
PECUICHUN MHXXCHEPHBIX 3a1a4, BOSHUKAIOIIUX
IIpY IIPOU3BOACTBE, MOJACPHU3ALUU U
PEMOHTE TPAHCIOPTHO-TEXHOJOTMYECKUX
CpCACTB, X TEXHOJIOTUYCCKOTO
000pyIOBaHKS U KOMIUICKCOB Ha HX 0ase.
OrnepupyeT NPHOOPETCHHBIMUA YMEHHSAMH,
NPUMEHSET UX B CUTYaLHAX HOBBIILICHHOM
CIIO)KHOCTH.

BJIAJeTh:
npueMamu 00paboTKu

JaHHBIX ¥ 9QPEKTUBHBIMU
ITOPUTMaMHU
HHTEPIIPETALUH
pe3yIbTaToB

OOyyaromuiicst He BIaJeeT WIH B
HEJIOCTaTOYHOM CTENEHH BIAJEET:

mpueMamu 00pabOTKH JaHHBIX U

3¢ (G eKTHBHBIMH aITOPUTMAaMHU HHTEPIIPETAIIH
pe3yIbTaTOB KOMIBIOTEPHOTO aHAIH3a
HaTPSHKEHHO-Ie(POPMHUPOBAHHOTO M TETNIOBOTO

OOyyaronuiicsi B JOCTaTOYHO MOJHOM
o0beMe BIaEET:

npreMamMu 00pabOTKH TaHHBIX U

3¢ HEeKTHBHBIMU ANTOPUTMAMHU
HMHTEPIPETANHN Pe3yIbTaToOB
KOMIBIOTEPHOTO aHAIN3a HAPSKEHHO-
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KOMIBIOTEPHOTO aHAIN3a
HaMpsAKEHHO-
neOpMHUPOBAHHOTO H
TEIUIOBOTO COCTOSHUI
JeTanel ¥ y3J0B MAIlIUH.

COCTOSIHUI1 JIeTasiell U y3JI0B MalllKH.

,HC(l)OpMPIpOBaHHOFO H TEIUIOBOTO COCTOSHHUI
aeTajeit u y3J10B MallrH.

HpI/IMeHHeT TIOJTYYCHHBIC HaBBIKU B
CUTyalusAx MMOBBIIICHHON CIIOKHOCTH.

3HATh:
TCOPETUUCCKUE BOIIPOCHI

obecrieueHnst TPOYHOCTH
KOHCTPYKIIHii, CBS3aHHBIC C
pelieHreM podiem
NPOU3BOJCTBA,
MOZEPHH3AIMU U PEMOHTA
aBTOMOOMIICH U TPAKTOPOB.

OOyyaronuicst JTeMOHCTPUPYET MOJIHOE
OTCYTCTBUE 3HAHWH MJIM HEJOCTaTOYHOE
COOTBETCTBHE 3HAHUI B 00JIaCTH:
TEOPETHUYECKHUX BOIIPOCOB 00ECTICIECHUS
MPOYHOCTH KOHCTPYKIIMH, CBSI3aHHBIE C
pelIeHneM npoodaeM Ipon3BOJICTBA,
MOJICPHM3AIIMN W PEMOHTa aBTOMOOMICH 1
TPaKTOPOB.

OOyyaronmicst JeMOHCTPUPYET JOCTaTOYHO
TIOJIHBIC 3HAHUSI B 00JIaCTH

TEOPETUUECKUX BOIIPOCOB 00ECICUEHUS
MPOYHOCTH KOHCTPYKIMH, CBSI3aHHBIC C
pelIeHneM npodaeM Iponu3BOJICTBA,
MOJICPHM3AIMN B PEMOHTa aBTOMOOMICH 1
TPaKTOPOB, ONIEPUPYET MPHOOPE-TEHHBIMU
3HaHMSAMH.

yMeThb:
BBINTOJTHATH aHAH3

HATIPSKCHHO
neOpMHUPOBAHHOTO
COCTOSIHUS JeTalel u
y3JI0B aBTOMOOWMIIEH 1
TPaKTOPOB TP TOUCKE
BapHUaHTOB U
KOMIIPOMHCCHBIX PEeUICHUN
mpobieM ux
MIPOU3BOJICTBA,
MOJICPHU3AINH U PEMOHTa
aBTOMOOWMIICH U TPAKTOPOB.

OOyJarontuiicss He yMeeT WU B HEAOCTaTOUHOU
CTETICHH YMEeT:

BBIMOJTHATH aHAJIN3 HATPSHKEHHO
Je(OPMHUPOBAHHOTO COCTOSHUS JICTANICH U
y3JI0B aBTOMOOHIICH U TPAKTOPOB MPH MOUCKE
BapHaHTOB U KOMIIPOMHUCCHBIX PCIICHUN
mpo0JIeM UX IPOU3BOJCTBA, MOJCPHHU3AIHNA 1
pEeMOHTa aBTOMOOMIIEH U TPAKTOPOB.

OO y4aroIHiiCcs TEMOHCTPHPYET TOCTATOUHO
MOJTHOE COOTBETCTBHE CICAYIONINX YMECHHIA:
BBITIOJIHATDH aHAJIU3 HAIPSY)KEHHO
JIe(OPMHUPOBAHHOT'O COCTOSIHUS IETaNICH U
Y3JI0B ABTOMOOMIIEH U TPAKTOPOB MPH MMOUCKE
BAPUAHTOB U KOMIIPOMHUCCHBIX PEIICHUN
npo0JIEM HX TIPOU3BOJCTBA, MOICPHU3AIINH 1
pEMOHTa aBTOMOGHJIEH U TPAKTOPOB.
OrmiepupyeT MPHOOPETEHHBIMUA YMEHHAMH,
TPHMEHSET MX B CUTYAIUAX TIOBBIIIEHHOM
CITOKHOCTH.

BJIAJ1€Th:
HAaBbIKaMU ITPUMCHCHUA

METOJO0B BEIYHCIIATEIILHOMN
MEXaHUKHU JUIsl pacyera
HaIpsHKEHHO
neOopMHPOBaHHOTO
COCTOSIHUS JIeTallel 1
y3JI0B aBTOMOOWMIIEH 1
TPaKTOPOB.

OOyJaroniuiicsi He BIaIeeT WIH B
HEJIOCTAaTOYHOM CTENEHU BIafeeT

HaBBIKAMU IPUMECHEHUS METOJIOB
BBEIYUCITUTEIIFHON MEXaHUKH TSI pacyera
HaNPSKEHHO 1e(pOPMUPOBAHHOTO COCTOSHHUS
JIeTajIei U y370B aBTOMOOMIICH U TPAaKTOPOB.

OO0yJaronuiicss B JOCTATOYHO TIOJTHOM
00BEME BIALEET

HaBBIKAMU IIPUMECHEHUS METOJIOB
BBEIYHCITUTEIFHON MEXaHUKH JIJISI pacyera
HaTPSKEHHO 1e(OPMHUPOBAHHOTO COCTOSHHS
JleTasield ¥ y3JI0B aBTOMOOMIIEH U TPAKTOPOB.
[TpumeHnsieT morydeHHbIE HABBIKU B
CUTYaIIUsX TOBBIIIEHHON CIIOKHOCTH.

@DOH/IbI OLIEHOYHBIX CPEJICTB MPEACTABICHBI B MPUJIOKeHUU 4 K paboueit mporpaMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIJIMHBI.
a) OCHOBHAas JiuTeparypa:

1. Tlpucekun,

B.JI. OcHOBBI

METOJa KOHCYHBIX DJJICMCHTOB B MCXAHHKC

nedopmupyembix ten / B.JIL. Ilpucekun, I'.1. Pactopryes ; MUHUCTEPCTBO HAYKU
N BBICHIETO OBPA3OBAHUSA  Poccuiickoit
rocyJapCcTBeHHbI TexHuueckud ynusepcuter. — HoBocubupck : HI'TY, 2009. — 240 c.:
Tab1., wi. — (YueObuuku HI'TY).

URL.: http://biblioclub.ru/index.php?page=book&id=436040

®enepauun, HoBocubupckuit
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2. MumenkoB, I'.B. Meroq KOHEUHBIX 3JIEMEHTOB B KypC€ CONPOTUBICHUS
MaTepHayioB [DJIeKTpOHHBIN pecypc] : yuebd. mocodue / I'.B. Mumenkos, FO.H. Camorus,
B.I1. YupkoB. — OnekTpoH. JaH. — Mocksa : @uszmariur, 2015. — 472 c. — Pexum
noctyma: https://e.lanbook.com/book/71992.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. KoroBuu, A.B. Pemenue 3amau TeopuH YHOPYroCTH METOJOM KOHEUHBIX
AJIEMEHTOB [DNEeKTpOoHHBIN pecypc]: yued. mocobue / A.B. Korosuu, N.B. CrankeBuu. —
OnextpoH. gaH. — MockBa: MI'TY um. H.O. baymana, 2012. — 106 c. — Pexum
nocryma: https://e.lanbook.com/book/52244.

2. Xonomos, N.C. PacdeT mIOCKMX KOHCTPYKIIUA METOJOM KOHEYHOTO 3JIEMEHTa /
N.C. Xomnomnos, W.B. Jloceea: MHUHHUCTEPCTBO HAVYKMW W BBICIIEI'O
OBPA3OBAHUSA PO, denepaibHOE TOCYyIapCTBEHHOE OIOKETHOE O00pa3oBaTEIbHOE
YUpexIAEHUE BhICIIEro NpodeccuoHanbHOro oopasoBanus «CaMapcKuii rocy1apCcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIA YHHBepcuTeT». — Camapa: Camapckuil rocyAapCTBEHHbBIN
aApXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCHTET, 2014. — 102 C. URL:
http://biblioclub.ru/index.php?page=book&id=438328.

B) IPOrpaMMHOe o0ecrievyeHre U HHTePHeT-pecypcehbl:
[IporpammHuoe obecrieueHue:
- YHUBEpCaJbHas MpOrpaMma METOAa KOHEUYHBIX 3JJIEMEHTOB, NpPUMEHsEMas Ha
OPEANPUATUAX MAILIMHOCTPOCHUS;
- YHUBepcabHas mporpaMmma 3-D npoextupoBanus, mpuMeHseMas Ha NPeapUsTUsIX
MaIIMHOCTPOEHUS,
- o(pucHOE MporpaMMHOE OOeCTIeUeHHE.
HNHuTepHeT-pecypchl HE IPETYCMOTPEHBI.

I) 3/IEKTPOHHO-00pa3oaTe/IbHbIe pecypchbl
JOP HaxoanTca B pa3paboTke.

8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHue T CUUIINHBI.
KomnproTepHbIi K1acc: CTONBIL, CTYJbs, MAPKEPHAs JOCKA, KOMITBIOTEPHI, IIOIBECHON
MIPOEKTOP, HACTEHHBIN MPOEKIMOHHBIN 3KpaH. Pabouee MecTo mpenogaBartess: CToJ, CTYJI.
Aynautopust 1Uisl IEKIIMOHHBIX U MPAKTHYECKUX 3aHATHI o0uiero GoHaa, CToibl yueOHbIe
CO CKaMbsIMM, ayIUTOpHAas Aocka. Pabouee MecTo npenogaBaress: CToJ, CTyI.

9.MeToau4yeckue peKOMEHAAIUM IS CAMOCTOSITEIbHOW PadoThl CTY/IEHTOB
3aayaMy CaMOCTOSITENIbHON paOOThI CTYI€HTOB SIBJISIFOTCS:

. CI/ICTeMaTI/I3aHI/I$[ N 3aKpPCINICHUC ITOJIYUYCHHBIX TCOPCTHYCCKHUX 3HAHUU U IMPAKTHYCCKUX

YMEHHU CTYJICHTOB;

. YrnyOneHue u pacimpeHnue TEOPETUIECKOM MOATOTOBKH;
. @opMHUpOBaHME YMEHUN HCHOJIb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIPABOYHYIO

JTOKYMEHTALIMIO U CIICHHAIBHYIO JINTEPATYPY;

. Pa3BuTHEe mMO3HABATENBHBIX CIOCOOHOCTEH U AaKTUBHOCTH CTYJIEHTOB, TBOPUYECKOM

PRIANIEATAMBEI, CAMOCTOATCIIPHOCTH, OTBETCTBECHHOCTH M OPIraHU30BaHHOCTH,

. Mconp3oBanne matepuana, COOpPaHHOTO W TOJYYEHHOTO B XOJ€ CaMOCTOSITEIbHBIR

3aHATUI HA MPAKTUYECKUX 3aHATUSAX, NPU HANUMCAHUM KYPCOBBIX U BBITYCKHOU
KBTM(PUKALIUOHHON padoT, s 3(PpPEeKTUBHON MOATOTOBKM K UTOTOBBIM 3ayeTaM H



N3ydyeHne MUCHUILIAHBI JOIKHO CONMPOBOXKIAATHCS MHTEHCUBHOM CaMOCTOSITEIbHOU
paboTON  CTYIEHTOB C PEKOMEHJOBAHHBIMU MPENOAABATEISIMU  JIUTEPATYPHBIMU
MCTOYHUKAMU U C MaT€pHUaIaMU, IOJYYEHHBIMH Ha JICKIUOHHBIX, TPAKTUYECKUX 3aHATUAX
u jJabopaTopHbiXx paboTax. CTyJIEHT OJDKEH MOMHUTh, YTO HAYMHATh CAMOCTOSITEIIbHbBIC
3aHATHS CJIEAYET C MEPBOTO JHS W3YyYEHHS JUCLUUIUIMHBI U MPOBOJUTH UX PETYISPHO.
OdeHb BaXXHO MPUIIOKUTh MAKCUMYM YCHUJIUW, BOJIM, YTOOBI 3aCTaBUTh ceOsi paboTaTh ¢
IIOJIHOW Harpy3KOu C IEPBOTro JTHS.

Kaxaplii CTyZeHT OKeH caM IUTaHHPOBAaTh CBOIO CaMOCTOSITENIbHYIO paboTy,
MCXOJIS U3 CBOMX BO3MOKHOCTEH M IPHOPUTETOB. ITO CTUMYIIHPYET BHITIOJHEHNE PAaOOTHI,
co3zlaer 0oJiee CIOKOWHYI0 OOCTaHOBKY, YTO B MTOrE IMOJIOKUTEIBHO CKAa3bIBACTCS Ha
YCBOCHHMM MaTepuaa.

Ha ocHoBe u3yueHHs] pEeKOMEHJOBAHHOW JUTEpaTyphbl II€IECO00Pa3HO COCTABUTh
KOHCTIEKT OCHOBHBIX TEPMUHOB, IMOJIO)KEHUHN U ONpeACTICHUMN, TPEOYIOMMNX 3alIOMUHAHUS U
HEOOXOIUMBIX JIJISi OCBOCHUS Pa3/esiOB JUCITUTUIHHBI.

JIJist TII0I0TBOPHOM PpabOThl HEMAJIOBAKHOE 3HAYCHUE MMEET OOCTaHOBKA, OpraHU3allUs
pabouero mecta. HyxHO m00uThCSA, 4TOOBI MECTO PpabOThl MO BO3MOXKHOCTH OBLIO
NOCTOSHHBIM. PaboTa Ha TMPUBBIYHOM MeECTe JieJlaeT ee Oojee IJI0J0TBOPHOM.
[IponykTUBHOCTh PAOOTHI 3aBUCUT OT MPABWIBHOTO YEpPENOBaHUS TpyAa U OTAbIXA.
[TosToMy Ka)xaple yac WM ABa ClEeAyeT Aenarh, nepepblB Ha 10-15 MunHyT. BbixonHbie
JHU JIy4lll€ MOCBSITUTh aKTUBHOMY OTJBIXY, 3aHSATUSM CIIOPTOM, MPOTYJKaMU HA CBEXKEM
BO3Ayxe W T.1I. Jlake MepekiatoueHue ¢ OJHOr0 BHAA YMCTBEHHOM pabOThI Ha Jpyrou
MOXET CIY>KUTh aKTUBHBIM OT/BIXOM.

Ocoboe MecTo ynensieTcsi KOHCYJIbTUPOBAHMIO, KaK OJHON 13 (popM 00y4eHUSI U KOHTPOJIS
caMocrtosiTelbHOM  paboThl. KoHCynbTHpoBaHWe mnpesamnonaraer ocoObiM  oOpazom
OpPraHU30BaHHOE  B3aUMOJICHCTBUE  MEXIy  NpEnojaBaTeIeM-KOHCYJIbTAaHTOM U
CTyJICHTaMHU, HalpaBJICHHOE Ha pa3pelieHue NpoldJeM ¢ BHECEHUE IMO3UTHUBHBIX
U3MEHEHUU B I€SITEIbHOCTh CTYAEHTOB.

9.1 MeToanuecKkue yKa3aHus M0 BbINOJHEHUIO U 0QOPMJICHHI0 PACUYETHBIX 3aIaHUIl
o AucuuIInHe «Meroa KOHEYHBIX 3JIEMEHTOB)

9.1.1 TpeGoBaHus K 0(p)OPMJICHUIO BHITIOJTHEHHBIX PACYETHBIX 3aJaHUH
e BrimonHeHHOe pacueTHOE 3a/JaHKe JOHKHO OBITh O¢opMIIeHO Ha JHcTax (popmara
A4 co craeayomuMy MOJSAMU:

e JleBoe - 25 Mm.
e Bepxnee - 15 wmm.
e IlpaBoe - 15 mm.
e Hwmwxnee - 15 mm.

e BrInosHEHHOE pacueTHOE 3ajJaHue JOJKHO MMETh TUTYJIbHBIM  Juct. [lpumep
oopMIIEHUSI TUTYJIBHOTO JINCTA TIOKa3aH B MPHUIIOKEHUHU.

e BrInoJHEHHOE pacUye€THOE 3aJ]aHuE JOJKHO COAEPKATh CIEIYIOIINE pPa3/ieiibl:
e Conepxanue.
e Bsgenenue.
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OcHOBHasl 4acTb.

3aKItOuYCHHE.

CHucok HCMONIb30BAaHHON JIUTEPATYPHI.

[Tpunoxxenus (He SABISAIOTCA OOSA3aTETBPHONW YACTHIO OTYETA).

Crtpanunpl oTyeTa JOJDKHBI ObITH NMPOHYMepoBaHbl. Hymepanmss HauuHaeTcs Co
BTOpOW CTpaHuilbl. Ha TUTYIBHOM JMCTE HOMEp CTpaHHUIIE HE MPOCTABISETCH.

B ocHOBHOW uYacTu HaxoAsTCs BCE MPOHYMEPOBAHHBIE TIJIaBbl, mMaparpagsl H
noamaparpadsoi.

Hymeparus maparpadoB u monmnaparpadoB MPOU3BOIATCS CIACAYIOIUM

o0Opazom:

o [lepBas nudpa oOo3HAYaET HOMEp TJIABHI.

e Bropas mudpa - nopsaakoBslii Homep mnaparpada.

e Tperbs mudpa - MOPAIKOBBIA HOMEp mojmnaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 riaBbl 3:

e |l Onucanue pacuyeTHoi cXeMbl

e 3.2 I'paHM4HBIC YCJIOBUS

e 3.2.5 I'paHuYHbBIE YCJOBHA MO NepeMelleHUAM

Hymepanusi pucyHKOB HPOU3BOAMUTCS CIEAYIOIIUM OOpa3oM:
e IlepBasg uudpa oO03HaYaeT HOMEp TJIABHI.
e Bropas mudpa - nopsakoBblii HOMEpP PHCYHKa B IJIaBE.

Hanpumep, pucyHOK B TJaBe 3, UMEIOLIUNA MOPSAAKOBBIM HOMep 11:

e Puc. 3.11. JZInamoroBoe OKHO BBOJA HMCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBbl, maparpada, nognaparpada U pUCyHKa He
craBuTca. Ha3BaHue riiaBbl MUIIETCS 3arJIaBHBIMU MOJTY>KUPHBIMU OykBamu. HazBanus
naparpadoB 1 noanaparpa@oB MUIIYTCS CTPOYHBIMU MOTYKUPHBIMUA OyKBaMH, 3a
MCKIIIOUEHHEM NepBOM OYKBbI, 3ariaBHOM. [lonnaparpadsl MOryT ObITh BbIEIIEHbI
KYpPCUBOM.

Hywmepamusi ucmonb30BaHHOW JIUTEpaTyphl MPOU3BOAUTCS JUOO0 B  aidaBUTHOM
MopsIZIKe, TNOO 1O Mepe CChIJIOK Ha HEE B TEKCTE KypCOBOW PabOTHI.
[Tpumepsl odopMieHUST JIUTEPATYPHI.

Kaurn:

e bunepman B.JI. — Teopus Mmexanndeckux konedanuii. — M.: Boicur. mkoina, 1980. —
408 c.
e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypuaibr:
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e bopucos 10.C., bnarosemenckuit F0.H., JImutpuuenko C.C., [TankpatoB H.M.
AHanu3 IpUMEHUMOCTH ypaBHEHUH U KccliefoBaHre (hOPMbI KPUBOW yCTanocTH //
3aBojckas naboparopus. Juarnoctuka matepuanos, Nel0, 2000. C. 41-52.

e 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 Tp@ﬁOBaHI/Iﬂ K COACPKAHUIO PA31€jJ0B BBITIOJTHCHHBIX PACYCTHBIX 3aI[aHI/Iﬁ

1. B comep:xanuu 10/KHBI OBITH TPEICTABICHBI Ha3BaHUS BCEX TJaB, maparpadoB u
nojnaparpagoB ¢ ykKazaHHEM HOMEPOB HauyajbHBIX CTPAHMII.

2. Bo BBCJICHHNH 00OCHOBBIBACTCS AKTYAJIbHOCTb 151 CTaBUTCsA Ociab pa6OTI)I,
MNCPCUHUCIIAIOTCA PCIIACMBIC 3aJa4 MW HACTCA KpPATKOC COACPIKAHHC BCCX IJIAB.
I[JUI KYPCOBOI'O IIPOCKTA, COACPKAIICIO KOHKPCTHBIC 3ada4dM, JACTCA IIOCTAHOBKA

3a7au4.

TGOpeTI/ILICCKEUI pa60Ta MOXKET HOCUTh OINHUCATECIbHBIN WU MGTOIIH‘IGCKI/IIZ

XapakTep.

3. B ocHOBHOII YacTH TOAPOOHO OMUCHIBACTCS MOCIEI0BATEILHOCTh PEIICHUS 3a1a4u.
Ilpumepnwiii IaH OCHOBHOM YaCTH

[ToctanoBka 3amaun. CBenmeHus 00 OOBEKTE HCCIEAOBAHHMS W 00JIaCTH
MalIMHOCTPOEHHUS.

Teopernyeckre OCHOBBI PELICHUS 3aa4H, UCIIOIb3YEMBIE AJITOPUTMBI.
Onucanue nporpaMMHOT0 00eceueHus

HcxonHbie TaHHBIE, OTMCAHUE PACUETHOW CXEMBI.

Xapakrepuctuku moaenu MKD. KonnuecTBo 37€MEHTOB, Y3JI0B, CTEIIEHEN
cBOOO/IBI.

Onucanue TUIOB KOHEYHBIX 3JIEMEHTOB.

HNudopmanust 00 yCIoBUIX 3aKPEIUICHHUS U HATPYKEHUS.
[TocnenoBarenbHOCTh (OPMHPOBAHUS MOJIETH CPEICTBAMH TTPOTPAMMBI
MK, 0coO€HHOCTH ITOATOTOBKH MOJIEIIH.

WNudopmanus o npouecce pelieHus 3a1auu.

Cenenusi 0 KOMIbIOTEPE, XapakTepucTukax nporpammbl MKD (Ha3BaHue,
BEpCHUs, BO3MOXKHOCTH), HEOOXOJUMBIX BBIYUCIHUTENBHBIX pecypcax,
BPEMEHU PEILICHHUS.

AHanu3 pe3ynbTaToB PacyeTOB.

4. B 3aKkjI04eHUH HacTCA KpaTKasad OLCHKAa MW OCHOBHBIC BBIBOJBI BBITIOJTHEHHOU

paboTHI.
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5. B npuno:kenue BeiHOCUTCS HH(DOPMALIMOHHBIA MaTepHal, He TPeOYIOIUi JeTalbHOTO
paccMOTpEHMsI B OCHOBHOM 4acTu (Hampumep, Tabuuibl, rpaduku, pUCYHKH, TUCTUHTH
nmporpaMM M T.I1.)

9.1.3 TpeGoBaHusl K BbINOJIHEHUIO PACYETHBIX 3aJlaHUM

1. PacueTHoe 3aaHue NOJDKHO OBITH O(OPMIICHO COTIACHO TPEeOOBAHUSAM YKa3aHHBIM
BBIIIIE.

2. CopepxaHue pacyeTHOTO 3a/IaHUs JTOJDKHO COOTBETCTBOBATH IEPEUYHMCICHHBIM BBIIIE
TpeOOBAHUSIM.

3. PacuerHoe 3aaHue TOMKHO OBITH CIAHO 3@ JBE HEJENU IO OKOHYAHUS CEMECTpa.

9. MeToauueckue PEKOMEHIANUMN IJIA IIPeroaaBaTe st

B3anmonenicTBre mpenogaBarelsi Co CTyJA€HTAMU MOKHO Pa3JeUTh Ha HECKOJIBKO
COCTaBIIIOIIMX — JICKIWOHHBIE, MPAKTUYECKUE 3aHATUS M KOHCYJIBTHUPOBAHUE.
[IpenogaBarens NOMKEH IMOCIENOBATENBHO BBIUMTATH CTYJEHTAM P JIEKIHUW, B XOIE
KOTOPBIX CJIEAYET COCPEIOTOYNTh BHUMAHHE HA KIIOYEBBIX MOMEHTAaX KOHKPETHOI'O
TEOPETUYECKOTO MAaTepuaja, a TAKKE OPraHU30BATh ITPOBEACHUE MPAKTUYECKUX 3AHATUN
TakuM 00pa3oM, 4YTOObl AKTHMBU3UPOBATh MBIIUIEHHE CTYJEHTOB, CTUMYJIHPOBATH
CaMOCTOSATENIbHOE H3BJICYEHHUE HMH HEOOXOAMMOW WH(GOpPMAIMK W3  Pa3IMYHBIX
VCTOYHUKOB, CPAaBHUTEIIbHBIM AHAJIU3 METOAOB PELICHMM, COIOCTABICHHUE ITOTYyYECHHBIX
pe3ynbTaToB, (OPMYIMPOBKY M apryMEHTAllMI0 COOCTBEHHBIX B3IJIJOB Ha MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HavanoM mpenojaBaHUs NPENoIaBaTeN0 HEOOX0AUMO:

- U3Y4UThH pabouyIo MPOrpaMMy, LEIN U 3a1a4il TUCIUIUINHBI,

- UYETKO IMpEeJCTaBIATh ceOe, Kakue 3HAHMs, YMEHUS W HaBbIKU JIOJDKEH IpPUOOpEcTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYHUTh COJIEPIKAHNE PA3AEIIOB TUCIUIUINHBI.

B Xxone JeKUMOHHOrO 3aHATHS MpEnojaBaTellb JOJDKEH Ha3BaThb TEMY, y4eOHbIE
BOITPOCHI, O3HAKOMUTH CTYJICHTOB C MIEPEYHEM OCHOBHOW M JTOMOJHUTEIBHOM JINTEPATYPHI
10 TEME 3aHATHUS.

Bo BcTynuTenbHON YacTH JEKIMU OOOCHOBATH MECTO W POJIb M3y4yaeMOW TEMBbI B
yueOHOM TUCHUIUIMHE, PACKPBITH €€ MpaKkTUYeckoe 3HaueHue. Eciu unTaercs He mepBas
JIEKIUS, TO HEOOXOIMMO yBSI3aTh €€ TEMY C MPEeAbIayIeH, He Hapyllas IOTUKH U3JI0KEeHUS
yuebHoro matepuana. JIekiuio cieayeT HauMHaTh, TOJIBKO YETKO 0003HAUMUB €€ XapakTep,
TEMY U KPYT T€X BOMPOCOB, KOTOPBIE B €€ X0/€ OyIyT pacCCMOTPEHBI.

B 0CHOBHOI YacTu JEKIMH CIEAYyeT pacKpbIBaTh COAEpKaHUE YYEOHBIX BOIPOCOB,
AKIICHTUPOBAaTh BHUMAHHE CTYJACHTOB HA OCHOBHBIX KAaTETOPHSX, SIBICHUAX U MPOLECCAX,
O0COOEHHOCTSIX MX MpOTeKaHus. PackpbiBaTh CYIIHOCTh U COJAEPKAHHME PA3NMUYHBIX TOYEK
3pE€HUS U HAYYHBIX MOJXOJOB K OOBSCHEHHIO T€X WJIM HMHBIX SIBICHUW U MPOLIECCOB.
Cnenyer apryMeHTUpPOBAaHO OOOCHOBAaTh COOCTBEHHYIO IMO3UILHMIO IO  CIIOPHBIM
TeOpeTHYecKuM BomnpocaM. [IpuBoauTe mnpuMepsl. 3agaBaTb MO XOAY W3JI0KEHUS
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JEKIMOHHOTO MaTepraja pUTOPUYECKHE BOIPOCHl U CaMOMY JaBaTh Ha HUX OTBET. DTO
CIIOCOOCTBYET aKTHBU3AIMHM MBICIUTEIBLHON JESITENIBHOCTU CTYACHTOB, MOBBIIICHUIO UX
BHHMAaHUs U MHTEpEca K MaTepualy JIEKLIHH, €€ coiepkaHuto. [IpernogaBarens IOKEH
PYKOBOJUTH pPabOTON CTYACHTOB M0 KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO Marepuala,
NOYEPKUBATh HEOOXOJUMOCTh OTPAXKEHHUS B KOHCIEKTaX OCHOBHBIX IMOJIOXKEHUHN
U3y4aeMou TeMbl, 0cO00 BBIJENSS KaTeTOPUUHBIN anmnapar.

B 3akiounuTensHON 4acTH JIGKIUU HEOOXOAUMO CPOpPMYIUPOBATH OOIIHUE BBIBOJIbI
[0 TEME, pPACKpBIBAIOIIME COJEPKAHME BCEX BOIPOCOB, IMOCTABJIEHHBIX B JICKIIHH.
OOBABUTH TUIaH OYEPEAHOTO CEMUHAPCKOTO WM JIAOOPATOPHOTO 3aHATHS, 1aTh KPaTKUE
PEKOMEHIAllMK M0 TOJTOTOBKE CTYJCHTOB K CEMHHapy WU JabopaTopHOil padote.
Onpenenute MECTO M BpeMsl KOHCYJbTAallMH CTYAEHTaM, IOKEJIABIIMM BBICTYIUTh Ha
CEeMHUHape C I0KJIaaMu U pedepaTamu 1o akTyaabHBIM BOIPOCaM 00CYX TaeMON TEMBI.

[leap mnpakTUYECKHX 3aHATHA - OOECIEYUTh KOHTPOJIb YCBOCHHS Yy4eOHOTO
MmaTepuana CTYIAEHTaMM, pacIIUpeHHe M YriIyOJIeHWe 3HaHWM, IOJY4YEHHbIX MMM Ha
JeKUUAX W B XOJe camocTosiTenbHOM paboThl. [loBbimieHue 3¢ dekTuBHOCTH
NPAaKTUYECKUX 3aHATHM JOCTUTraeTcs MOCPEACTBOM CO3/1aHUsl TBOPYECKOW OOCTaHOBKH,
pacrojararoueil CTyJ€HTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3IVIAJIOB U CYXKICHHH 1O
00CyKIJaeMbIM BOIPOCAM, >KEJIAHUIO Y CTYAEHTOB MOpadOTaTh y JOCKU IPU PELICHUU
3a/1ay.

[locne  Kaxaoro  JEKNMOHHOIO W IPAKTHYECKOrOo  3aHATUSA  CcHenarh
COOTBETCTBYIOILYIO 3allUCh B ypHajaxX ydeTa IOCEHa€MOCTH 3aHSATUN CTYyJIECHTAMH,
BBISICHUTB Yy CTapoCT Yy4e€OHBIX TpyNH HPUYMHBI OTCYTCTBHSI CTYJEHTOB Ha 3aHATHUSX.
[IpoBoWTh TPYNNOBBIE UM HMHIWBHUAYaJIbHbIE KOHCYJBTALIMM CTYJIEHTOB IO BOIPOCAM,
BO3HUKAIOIIMM Yy CTYJIE€HTOB B XOJE€ HX MOJArOTOBKM K TEKYLIEH M MPOMEKYTOUHOU
aTTecTalMy Mo y4eOHON NUCLMIUIMHE, PEKOMEHAOBATh B MOMOIIb Y4YEOHBIE U JApYyrue
MaTepHuabl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

3aueT MO MAMCUMIUIMHE MPOBOAUTCS B (opMe HHIMBUIYaTbHOW Oecenbl cO
CTYJIGHTOM Ha OCHOBE BOIIPOCOB W3 COOTBETCTBYIOLIEro mpuioxeHus. OuneHka
BBICTABIIIETCS NperojaBaTeeM M 00bsABIseTCs 1mocie otreera. llpenonaBarensb
OPUHUMAIOIIMK 3a4eT WIA 3K3aMEH JMYHO HECET OTBETCTBEHHOCTHh 3a NPaBHIIBHOCTH
BBICTaBJICHUS OLICHKHU.
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[Iporpamma coctaBieHa B cOOTBeTcTBUM ¢ DenepaibHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTAHJIAPTOM BBICHIETO OOpa30BaHUs IO HAMPABICHUIO MOATOTOBKU
23.05.01. Ha3emHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUEe cpeacta (mpodwmib: "CnopTHBHBIC
TPaHCIIOPTHBIC cpeacTBa’’).

IIporpammy cocTtaBuiI: i v

777 i
o1 e Wy i IM.H. NyKbsiHoB/
CoriacoBaHo:

3aBenyromuii kadeapoun

npodeccop, JI.T.H. /Kemep A.B./
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[Ipunoxenue 1.

CTpykTypa U coaep:kaHue TUCHUILUINHBI «MeTo] KOHEYHBIX 3JIEMEHTOB)
1o HanpaBJeHUuI0 NoAroroBku 23.05.01. HazemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE
cpencta (mpoduin: "llepcnekTHBHBbIE TPAHCHOPTHBIE cpecTBa'")

n/n

Pazpen

Cemectp

Heneasn
cemecTpa

Buabi yueOHoli padorsl,
BKJIIOYasl CAMOCTOSITEIbHYIO
padoTy CTyEeHTOB,

U TPY/10eMKOCTh B Yacax

Buabi camocTosiTeJibHOH padoThl
CTYAE€HTOB

®opm
bl
arrecT
anuu

J | I/C

Jla6 | CPC | KCP

K.P. | K.II. | PI'P | Pedepar | K/p

2] 3

IllecToii cemecTp

11

Tema 1. Beeoenue

1-2

11

1.2

Tema 2. Ceedenusn us
MamemMamuKu u MexaHuKu
dehopmupyemozo meepoozo mena.

3-4

13

Tema 3. Memoo koneunvix
2IeEMEHMO6 KaK 6bIUUC/IUME/IbHbLI
Memoo peueHus 3a0ay MexaHuKku

11

14

Tema 4. Memoo koneunwvix
INNEMEeHM 08 3a0aue ni0CKo20
HANPANCEHH 020, NTIOCKO20
oedopmuposannozo cocmoanuil

7-8

11

1.5

Tema 5. Teopus
u3zonapamempuyeckKux KOHeuHvx
2J1eMeHM 08

9-10

1.6

Tema 6. Mooenu memooa
KOHEUHbIX INIeMEHM 086 014 pacuema
naacmun u 0060104€ek

11-12

11

1.7

Tema 7. Mooeauposanue
Men10npo8OOHOCIU MEMOOOM

13-14

11
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KOHEYHbIX I]IEMEHMO6

1.8

Tema 8. Ippexkmuenvie yucnennvie

anzopummol, UCHOJIb3YEMbLE 6
COBPEMEHHOM NPOZPAMMHOM
obecneueHuu Memooa KOHEUHbIX
9J1IEMEHM0B.

15-16

11

1.9

Tema 9. Ilymu nosviuienusn
mMOYHOCIMU PACUEMHO20 AHAU3A
KOHCMPYKYUIL asmomoodunei u
mMpaxkmopoe, 6biNOJIHAEMO20
Memo0OM KOHEUHBIX IJ1eMEHM08.

17-18

11

(DOpM(l ammecmauuu

Bcero yacoB no aucIuIinHe
B IICCTOM CEMECTPC

100

Bcero 4acoB mo 1uCIUIJINHE BO
BCEX CeMeCTpax

100
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Tpunoacenue 2
paboueil npocpamme
MUWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHMS POCCUICKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE BBICIIIEI'O OBPA3OBAHIS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

HanpagB/ieHHe MOATOTOBKM:

23.05.01. HazemHble TPAHCIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(mpoduin: "IlepcieKTHBHBbIE TPAHCIIOPTHBIE cpeacTBa’’)
Dopma obyuenus: 3a04HaA
Buo npogeccuonanvroii oesmenvnocmu: (B coomeemcemeuu ¢ @I'OC BO)

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB»

Cocras: 1. ITacniopT ¢oHIa O1LIEHOUYHBIX CPEACTB

2. OnMcaHue OLEHOYHBIX CPeACTB:

CocTaBUTEND:

JlyxpsnoB M.H.

Mockea, 2022 200
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[TIOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabmnuua 1

BBIYHMCIIUTENILHBIE aJITOPUTMBI, IPUMEHSIEMBIE B
COBPEMEHHOM IIPOTPaMMHOM 00eCTICUeHUH ISt
peLIeHNs IPUKIAIHBIX 3a]]a4 aHaIu3a, HallpsHKEHHO
ne(OpPMHUPOBAHHOTO M TEIUIOBOTO COCTOSHUMA
KOHCTPYKIUH aBTOMOOMIICH U TPAaKTOPOB.

BO3MOYXHOCTH COBPEMEHHOTO IIPOTrPAMMHOI0
00eCIICUCHHs METO1a KOHEYHBIX DJICMEHTOB IS
peUICHUA MHKCHCPHBIX 3aa4 Ipu MMpoOru3BOACTBE,
MoACpHU3allU U PEMOHTC TPAHCIIOPTHO-
TEXHOJIOT'MYECKUX CPEACTB, UX TEXHOJOTHICCKOTO
000pyI0BaHUS ¥ KOMIUICKCOB Ha MX 0a3e

TEOPETUIECKHE BOIIPOCH O0ECIIeUeHUS
MIPOYHOCTU KOHCTPYKUUH, CBSI3aHHBIE C PELLIEHUEM
po0IIeM MTPOU3BOJICTBA, MOJCPHU3AINH U PEMOHTA
aBTOMOOMIICH U TPaKTOPOB
yMeTh:

HCIOJIb30BaTh COBPEMEHHOE MIPOTrPAMMHOE
obecrieueHue JIsi pacueTHOTO aHAIN3a, HAMIPSHKEHHO
Ne(OPMUPOBAHHOTO U TEIIJIOBOTO COCTOSIHUH JIeTanei u
y3JI0B aBTOMOOMJIEH U TPaKTOPOB.

M0JIb30BATHCSI BO3MOKHOCTSAMU,
pEeAOCTABIIAEMbBIMU COBPEMEHHBIM ITPOTPAMMHBIM
oOecrieyeHHEeM METOo/1a KOHEYHBIX 3JICMEHTOB IS
MIPOBEJIEHUS] TEOPETUUECKUX HAYUHBIX UCCIIEI0OBAaHUI
[IpH PELICHUN WHXXEHEPHBIX 3aa4, BOSHUKAIOLUX [IPH
MIPOU3BOJICTBE, MOJEPHU3ALIUN U PEMOHTE
TPAHCIOPTHO-TEXHOJIOTUYECKUX CPEACTB, UX
TEXHOJIOTHUYIECKOTO 000pyIOBaHUS M KOMILUICKCOB Ha MX
6aze

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnosorua |(Popma Crenenu ypoBHeii 0CBOeHH
HNH- OOPMYJINPOB- (opMupoOBaHM |OLIEHOYHOT |[KOMIIETEHIUIA
JEKC |KA | 0 cpeacTBa
KOMIIeTeHIU
[IK-4 |CnocoGeH BBIOIHUTD 3HATH: CamocrositenbHas |YCTHBIN Ba3oBblii ypoBeHb:
HWHXXCHEPHBIC PACYCTHL HanpaBJICHUA Pa3BUTHUA BbIYUCIUTCIIbHBIX pa60Ta, JICKIIUU, OoIpocC - criocobeH OPHUEHTHUPOBATHLCS B HAIIPABICHUAX
ATC. METOJIOB B MeXaHHKE U 3(peKTuBHBIC HIPaKTUIECKHUE pa3BUTHUS BBIYUCIUTENBHBIX METOJOB B MEXaHUKE
3aHATHA

U pa30UpaThCs B CIOCO0AX UCIOIb30BAHUS

3 PEKTUBHBIX BHIYUCIUTENBHBIX aJITOPUTMAX,
MPUMEHSAEMBIX B COBPEMEHHOM IIPOTPaMMHOM
o0ecrieueHny IS PeIIeHNs IPUKIIaIHbIX 3a/1a4
aHaIM3a, HAIPSDKEHHO Ae()OPMHUPOBAHHOTO H
TEIUIOBOT'O COCTOSTHUHM KOHCTPYKIUH aBTOMOOMIICH
U TPaKTOPOB.

- CIIOCOOEH BHINOJIHATH TEOPETHUECKHE
HCCIICI0OBaHMA ITyTeM NPOBEICHUS PACUETOB
METOJIOM KOHEYHBIX 3JIEMEHTOB HaMpsKEHHO-
Je(opMUPOBAHHOTO ¥ TEIJIOBOT'O COCTOSIHUI
KOHCTPYKTHUBHBIX 2JIEMEHTOB TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB

Bocrpon3BoACTBO 1MOTydIeHHBIX 3HAHUH B X0/1€
TEKYIIEro KOHTPOJIS.

IloBbIlIEHHBIN YPOBEHD:

- CIOCOOEH CaMOCTOSITEJIbHO OPUEHTHPOBATHCS B
HaNpaBJICHUSIX PA3BUTHS BBIYHCIUTEIBHBIX
METOJIOB B MEXaHUKE U Pa3doUpaThCs B ciocobax
UCTIONIb30BaHUsI 3 (HEKTUBHBIX BEIYMCIUTENBHBIX
aNropuTMax, IPUMEHSIEMBIX B COBPEMEHHOM
MIPOTPAaMMHOM 00€CIIeUCHHUH AJIST PEIIeHI
MPUKIIAHBIX 3a/1a9 aHAJIN3a, HAPSHKEHHO
J1eopMUPOBAHHOTO M TETIIOBOT'O COCTOSIHUN
KOHCTPYKIIMI aBTOMOOMIIEH U TPaKTOPOB;
MPaKTUYEeCKOE MPUMEHEHNE OTYYEHHBIX 3HaHUH B
mpolecce MOATOTOBKU K CEMUHApaMm, K
BBICTYIICHHIO C IOKJIaJJ0M

- crocoOeH CaMOCTOATCIIBHO HCII0JIb30BATh
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BBINOJIHATH aHAJIN3 HANPSDKEHHO
ne(OpMHUPOBAHHOTO COCTOSHHS JeTalel U Y3JI0B
aBTOMOOWMIICH U TPAaKTOPOB IIPH MTOUCKE BAPUAHTOB U
KOMIPOMHUCCHBIX PEIICHUH POOIIeM HX IPOU3BOICTBA,
MOJICPHU3AINH U PEMOHTa aBTOMOOWIICH 1 TPAaKTOPOB
BJAJ€eTh:

HABBIKAMH HCTIONIE30BaHUS OJTHON W3
COBPEMEHHBIX BBIYHCIIUTEIBHBIX ITPOTPaMM,
peanm3yromnei MeTo; KOHEYHbIX SJIEMEHTOB, JUIs
pacyera, HarpsHKEHHO 1e()OPMUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUIL ZieTallei U y3JI0B aBTOMOOMIIeH 1
TPaKTOPOB.

npueMamMu 00pabOTKH IaHHBIX U
3¢ GEKTHBHBIME aITOPUTMAaMHU HHTSPIPETAIIHN
Pe3yIbTaTOB KOMIIBIOTEPHOTO aHAIH3a HAPSKSHHO-
J1e(OpMHUPOBAHHOTO H TETUIOBOTO COCTOSTHHM JeTale u
Y3JI0B MaIIiH
HaBBIKAMHU IIPUMCHEHUS METOJIOB BEIYUCIUTEIILHON
MEXaHHKH JUIsl pacyeTa HalpsHKEHHO
J1eOpMHUPOBAHHOT'O COCTOSIHUS JIETaNeH U Y3JI0B
aBTOMOOMIIEH U TPAKTOPOB

COBPEMEHHOE NpOrpaMMHOE O0ecHedeHue JJist
aHaIM3a HaIpsHKEHHO nehopMUPOBAHHOTO
COCTOSIHHS M IIPOYHOCTH AETaJeH U y3JI0B MaIlHH.
NpaKTUYeCKOe IPUMEHEHNE MTOTyYCHHbIX 3HAaHHUH B
mporecce  MOATOTOBKM K CeMHHapaM, K
BBICTYIUICHHIO C JIOKJIaJI0M
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Tpunoxcenue 3
K pabouell npocpamme

Hepeueub OUEHOYHbIX cpeécme no 0ucuunﬂuue «Memoo KOHeuHbIX I1EMEHM08)»

00y4aroIerocs Mo Onpeie’IeHHOMY pa3Jieny,

Teme, npobiaeMe U T.11.

HaumenoBanue [IpencraBnenue

Ne OLIEHOYHOTO Kparkas xapakrepucTuka OeHOYHOTO OLIEHOYHOTO CPE/ICTBA B

OoC cpencTBa CpeacTea ®OC
CpelcTBO KOHTpPOJISI, OpPraHW30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAaroruyeckoro

VerHelii onpoc  [pa00THMKAa ¢ 0oOydaroIUMCs Ha  TEMBbI, Bonpocsl 1o
1 coOeceoBaHne, [CBS3aHHbIE C M3y4aeMOW JUCUUIUIMHON, U TeMam/paszaenam
(YO) [pPaCCUMTAaHHOE HA BBIACHEHHE 00BbeMa 3HAHUN JMCITUTLINHBI

@PakynbTeT TPAHCITOPTHBIH, kadenpa «/luHamuka, IpOYHOCTH MAIIIMH U
COITPOTUBIICHUE MAaTEPUAIIOB)

JucuurvHa - MeToa KOHeYHbIX 3JIeMEHTOB
Hanpagnenue -23.05.01. HazeMHbIe TpaHCITIOPTHO-TEXHOJIOTUYECKUE CPEIICTBA
(mpo¢wib: "CHOpTUBHEIC TPAHCIIOPTHEIE CpPeCTBA")

8.

9.

Bonpocsl 1J11 KOHTPOJIA 3HAHUI (YCTHOIO OIpoca)
OCHOBHBIC IOHATHS METOIa KOHEYHBIX 3JIeMeHTOB. COBpeMeHHOE
nporpaMMHoe obecrieueHue. [locnenoBaTensHOCTD PEIICHUS 3a1a9
METOJIOM KOHEUYHBIX AJIEMEHTOB.
Koneunslii aneMeHT (onpesenenue). ¥Y37bl KOHEUHOTO AIeMeHTa
(ompenenenne). CreneHu cBOOOIBI KOHEYHOTO dJIeMEHTa (OTIpenesieHue).
OyHKIMU (HOPMBI KOHEYHOTO JIEMEHTa (OTIPE/IEIICHHE).
CTpyKTypa COBpEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB METO/Ia KOHEYHBIX

OJICMCHTOB.

Ha3nauenwne u pyHKIu npernporieccopa B mporpaMmmax MeToJ1a KOHEYHBIX

DJIEMCHTOB.

Hasznauenue u pyHKIMM peliatesis B IporpaMMax MeToia KOHEUHbBIX

DJIEMCHTOB.

Ha3nauenue u pyHKIIMU HOCTIpoIiecCOpa B IPOrpaMmMax METoJa KOHEUHBIX

DJIEMCHTOB.

Hanpspxenust u nepopmanuu (MOHITHS, €AMHULIBI U3MEPEHUs). BoipaxeHust
nedopmanuii uepes nepemerieHus. JINHeHbIe COOTHOIICHUS MEXKTY
HaIpPsHKEHUSAMU U AehOpMaIIHsIMHU.
[110ckoe HanpsHKEHHOE U TIOCKOE 1e(hOPMUPOBAHHOE COCTOSIHUE.
KomrmonenTsl HanpspkeHuid U AedopMalinii, OTIIMYHBIE OT HYJIA.
CooTHoUIEHUsT yIPYTOCTH JJIsl TIFIOCKOTO HAMPSI>KEHHOTO COCTOSTHUS.
10.®ynk1mu HopmMbl KOHEUHBIX 71eMeHTOB. CBOMCTBA QYHKIHI (POPMBI.
11.®ynkmn GOpMBI CTEP)KHEBOTO KOHEYHOTO JIEMEHTA.
12. ®ynkuuu GopMbl MIOCKOTO TPEYTOIBHOTO KOHEYHOTO 3JIEMEHTA.
13.®yukuuu Gopmbl 6aTOYHOTr0 KOHEYHOTO A1eMeHTa. [lomuHoMbl DpMuTa.
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14.®yuk1uu GOpMBI TIIIOCKOTO OMIMHEWHOTO 4-y37I0BOI'0 KOHEYHOTO
DJIEMEHTA.

15.®@yukunu HopMbI IIIOCKOTO YETHIPEXYTOJIBHOTO KBaAPATUYHOTO §-Y3]I0BOTO

KOHCYHOI'O 3JICMCHTA.

16.®ynkumu HopMbI IIIOCKOTO YETHIPEXYTOJIBHOTO KBaAPATUYHOTO 9-y3]I0BOTO

KOHEYHOT'O 3JIEMEHTA.

17.®yukunu GopMbl MIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOT0 KOHEUHOTO
AJIEMEHTA C JIMHEWHOW anmnpOKCUMALIMEN.

18.®yukIUMK HOPMBI ECTUTPAHHOTO 00BEMHOTO 20-y3JI0BOI0 KOHEYHOTO
AJIEMEHTA C KBAJIPaTUYHON anIpOKCUMAaIUEN.

19.I1psimoit meTo ostyueHus: cootHomennit MKD.

20.[TpuHIMI MUHUMYMa MOTEHIIMATBHONU SHEPTUH, KaK BO3MOXHAasl OCHOBA
MKD.

21.®yHKIMS TOTEHIIMAIBHOW SHEPTUU Ha IPUMEPE CUCTEMBI C 1 CTENEHbIO
cB0001b1. DHeprust negopmupoBanusi. [loTeHIIMAT BHEITHUX CHIL

22.006111ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEYHOTO JJIEMEHTA.

23.CBoiicTBa MaTPHI] pa3peIIAIOMINX CUCTEM JIMHEHHBIX allreOpandecKux
YPaBHEHHI B METOJIE KOHEUHBIX 3JIEMEHTOB. CBOMCTBA MATPHUIIBI
KECTKOCTH.

24 Matpu1ia )Ke€CTKOCTH CTEPKHEBOTO KOHEYHOTO AJIEMEHTA.

25.Martpuria GyHKIHI GOpMBI CTEPIKHEBOTO KOHEYHOTO AJIeMeHTa. Matpuiia
nedopmanuii. Matpuiia HanpsHKEHHH.

26.0OCHOBHbBIE COOTHOLIEHHS] METO/1a KOHEYHBIX 3JIEMEHTOB HA OCHOBE
NPUHIUAIIA MUHUMYMAa IMOTEHIINATBHON SHEPTUH.

27.MeToapl YUCIEHHOTO HHTETPUPOBaHUS (DYHKIIMI OJTHOTO apryMeHTa,
npumensieMbie B MKD. KBagparypusie popmynel ["aycca—Jlexxanapa.
®opmynia Tpaneuuii YuCIeHHOTo HHTerpupoBanus. @opmyna CumriicoHa
YUCJIIEHHOIO0 UHTETPUPOBAHUS

28.0OCHOBHBIC THUITBI KOHEUHBIX 2JIEMEHTOB.

29.Ctep>XKHEeBOM KOHEUHBIH JIEMEHT.

30.banoyHbIif KOHEUHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHAMIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbHble KOOpAUHATHI iomaan (L — koopauHater).

33.OyukuH GOPMBI H30TIAPAMETPUUECKUX KOHEUHBIX 2JIEMEHTOB JlarpankeBa

1 CepeHIMIoBa CEMEHCTB.
34.130mapamMeTprdecKkrie KOHSUHBIC 3JIeMEeHTHI JlarpaHkeBa cemeicTBa.
35.M3onapameTpruyeckue KOHEUHbIE 3JIeMeHThl CepeHInnoBa CeMeCTRa.
36.EcTecTBeHHBIC KOOPIMHATHI M30TIAPAMETPUUECKUX IEMEHTOB. X CBSI3H C
busnueckumu koopauHatamu. Juddeperupoanue no GU3NIECKUM
KoopauHaTaM (PYHKIHNA GOPMBI SBHO BBIPAKEHHBIX YEpPE3 €CTECTBEHHbIC
KOOPJAUHATHI.
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37.YeTbIpexyroJibHbIM OUITMHEMHBIM KOHEYHBIN 3JIEMEHT TIOCKOHATPSIKEHHOTO
COCTOsIHHs. BOCBMMY3JI0BOM IIECTUTPAHHBIN 2JIEMEHT JJI1 MOACIUPOBAHUS
TPEXMEPHOT0 HAPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHHS.

38.I'unotessl Kupxrodda-Jlsasa B Teopun nzrubda mnactud. edopmaruu npu
M3rude TOHKOM IUTacTUHBI. BripaxkeHue A1 MNOTeHUMATbHOW SHEPTHH.

39.1IpssMOyTONBHBIN KOHEUHBIHN 371€eMEHT TOHKOW MIacTUHBI. DYHKITUH (POPMBI.
Tpeyronsuuk Ilackans.

40.0OcHoBubie MaTpuilbl B MKD. Martpuist pynkuuit hpopmsl, nedopmanui,
KECTKOCTH, MacC, 3KBUBAJICHTHBIX Y3JIOBBIX HAIPy30K.

41.PopmupoBaHue I7100aIbHON MATPHUILIBI )KECTKOCTH KOHCTPYKIIMU U3 MaTpPHUIL
KECTKOCTHU OTJENbHBIX FIEMEHTOB (Ha IIPUMEPE CTEPKHEBOU 3a]1aUH ).

42.Y4eT rpaHUYHbIX YCIOBUN B METOJI€ KOHEUHBIX JIEMEHTOB.

43.PacnipeieneHHble Harpy3KU B KOHEYHO-3JIEMEHTHBIX Mojensx. [IpuBeneHue
pacupeeseHHbIX Harpy30K K y3JIaM KOHEYHO-3JIEMEHTHOW MOJEIIN.

44 MatpruyHO€ ypaBHEHHE JUHAMUYECKOTO PAaBHOBECHSI KOHEUYHO-3JIEMEHTHON
CUCTEMBI.

45.00m1ee BbIpakeHUE sl MATPUIILI MACC KOHEUYHOTO JIEMEHTA.

46.Matpuiia Macc CTEpKHEBOTO KOHEYHOTO IJIEMEHTA.

47 .MatpuyHas (HopMyJIUPOBKA 3a/1a4 ONPEIEICHHS 4acTOT U opM
COOCTBEHHBIX KOJIEOaHUI KOHEYHO 3JIEMEHTHON CUCTEMBI B opMe 3a/1auu
Ha COOCTBEHHbBIC 3HAUECHUS.

48 Metox LDL" s pelIeHUs] CUCTEM JIMHEHHBIX alre0pandecKux ypaBHEHUN
B MKDO.

49.Meton X0JIEKOTO AJIsl PELIEHUs] CUCTEM JIMHEWHBIX alre0pandeckux
ypaBHennii B MKD. Metop ctatuueckoii konaeHcauuu B MKDO.

50.Pemienne cucteMbl JIMHEHHBIX aJIreOpandecKux ypaBHEHUH ¢ BEpXHEH WM
HIKHEN TPEYTOJIbHOM MaTpPHULIEH.

51.CBoiicTBa MaTpuI] CUCTEM JIMHEUHBIX aJIreOpanyecKuX ypaBHEHUH Npu
MOJEJIIMPOBAHUU METOJIOM KOHEYHBIX 3JIEMEHTOB

52.Urepanonnbie MeTOIbI perieHus cucteM MKD. Metos conpsiKeHHBIX
I'PaJUEHTOB.

53.IlorpemHOCTH MPH BBHITTOJIHEHUU PACYETOB METOIOM KOHEYHBIX 2JIEMEHTOB.
CnocoObl OBBIIIEHNS TOYHOCTH PACUETHOTO aHAJIN3a HAIIPSKEHHO-
neopMUPOBAHHOTO COCTOSIHUS B 3aauax MKD.

54.0co0eHHOCTH PaCUYETHBIX CXEM U KOHEYHO-IJIEMECHTHBIX MOJICIICH JIeTaleH,
y3JI0B U KOHCTPYKIUI aBTOMOOMIIEH U TpakTopoB. OCHOBHBIE MTPUEMBI U
CHOCOOBI MOJEIUPOBAHMS JIeTalIed, Y3JI0B U KOHCTPYKIIMIA aBTOMOOMIIEH U
TPaKTOPOB METOAOM KOHEUHBIX 3JIEMEHTOB.

55.11yTr NOBBILIEHHS] TOYHOCTH BBITOJIHIEMOIO METOJOM KOHEUHBIX
3JIEMEHTOB PaCYETHOI0 aHAJIM3a HaIPSHKEHHO-1e(hOpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIUIA aBTOMOOMIIEN U TPAKTOPOB.

56.YpaBHeHHE TEIIONPOBOAHOCTU. [ paHUYHBIE YCIOBHS 1JIs1 YPaBHEHUS
TEIJIONPOBOJIHOCTH YUET IPAHUYHBIX YCIOBHUI MEPBOro, BTOPOTO U
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TpeTbero poga. CranmoHapHas TEIJIONPOBOIHOCTb. Y paBHeHus Jlammaca,
ITyaccomna.

57.DopMyIUPOBKAa METO/1a KOHEUHBIX 3JIEMEHTOB JIJISl PEIICHMS YPAaBHEHHUS
TETJIONPOBOAHOCTH Ha OCHOBE MeToaa byOoHoBa-I anepkuna. Yuer
IPAaHUYHBIX YCIOBHM B 337a4€ TEIJIONPOBOAHOCTH.

58.Pemienne 3a1aun HeCTallMOHAPHOM TEIMIIOMPOBOAHOCTH METOJOM KOHEUYHBIX
AJIEMEHTOB. SIBHas 1 HEsBHAs CXEMbI TPEYTOJIbHUKA, CXEMa
uHrerpupoBanus Kpanka-Hukoscona.
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YVUPEXJIEHWE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOYHOCTS MAIINH U CONPOTUBIICHHE
MaTEPUAJIOB)»
Jucnunnuza - MeTo KOHEYHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKHE, TPOPUITB:
"[lepcrieKTUBHBIE TPAHCIIOPTHBIE CpeACTBA"
Kypc 4, cemectp 7

3AYETHOE 3AJAHHUE Ne 1
1. OcHOBHBIE IOHATHS METO1a KOHEYHBIX 2JIEMEHTOB. COBPEMEHHOE IIPOIPAMMHOE
obecrieyenue. [locnenoBaTebHOCTD PEHICHUS 33124 METOJOM KOHEUHBIX 2JIEMEHTOB.
2. CTep>KHEeBOWM KOHEUHBIN JJICMEHT.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EIEPALIUMN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCT MAIIHH U CONIPOTUBIECHHE
MaTeprajIoBy
JucuunnuHa - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJOTUUECKHUE CPEICTBA, TPOPHUITH:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7

3AYETHOE 3AJIAHUE Ne 2
1. Koneunslii 35ieMeHT (onpesenenne). Y 3ibl KOHEYHOro ieMenTa (onpeneienue). CreneHu
cBOOO/IbI KOHEYHOT'O 3JIeMeHTa (onpeaeneHne). PyHKIuu GopMbl KOHEYHOTO 3JIEeMEHTa
(ompenenenwue).
2. TpeyronbHbIN JIMHEHHBI KOHEYHBIN JIEMEHT IJIOCKOHAIPS)KEHHOTO COCTOSHUSI.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2023 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopiios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIKH H COMPOTHBICHHE
MaTEepUajIoBy»
JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 4, cemectp 7
3AYETHOE 3AJIAHUE Ne 3
1. CrpykTypa COBpPEMEHHBIX ITPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX 3JIEMEHTOB.

2. CDYHKI_II/II/I CI)OpMLI MECTUT'PAHHOIO 00BEMHOTO 8'y3JIOBOFO KOHEYHOTI'O dJIEMEHTA C JTUHCHHON
annpOKchauHeﬁ.

3. 3anaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [Ipotokon Ne
3aB. kadenpoit /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTepuaioBy
Jucuunimnza - MeToJ KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJOTHUECKHUE CPEICTBA, TPOQHITH:
«IlepcrieKTUBHBIE TPAHCTIOPTHBIE CPEICTBA»
Kypc 4, cemectp 7
3AYETHOE 3AJIAHUE Ne 4
1. Hasnauenue u QpyHKIMH Opempoleccopa B MPOrpaMMax MeTOa KOHEYHBIX 3JIEMEHTOB.

2. [TorpemrHoCTH MPH BBITOJIHEHUU PACYETOB METO/IOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBIIIEHUS] TOYHOCTH PACUETHOTO aHAIM3a HAMPSKEHHO-1e()OPMHPOBAHHOTO COCTOSIHUS B
3amauax MKD.

3. 3anaua.
VYTBepkKIeHO Ha 3aceJaHuU Kadeapsl « _ » 2023 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepUajIoBy

Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY

Kypc 4, cemectp 7

3AYETHOE 3AJAHUE Ne 5
1. Hasnauenune n QyHKLIMY pelnaTens B IPOrpaMMax METO/IAa KOHEUHBIX JJIEMEHTOB.

2. OyHKIMH POPMBI MIECTUTPAHHOTO 00BEMHOT0 20-y3710BOr0 KOHEYHOT'O AJIEMEHTA C
KBaJ[paTUYHOM aIMpOKCUMAaIIUEH.

3. 3amaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Ipotokom Ne
3aB. kadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpUAJIOB)
Jucuunnuza - MeTo KOHEYHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPO(PUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7
3AYETHOE 3AIAHUE Ne 6
1. Ha3znauenue u ¢pyHKIUHU MOCTIPOLIECCOPA B IPOrpaMMax METOJ]a KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyToNbHbIH OMITMHEHHBIH KOHEUHBIN 3JIEMEHT TUTOCKOHATIPSKEHHOTO COCTOSTHHS.

3. 3agava.

VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopriios/

30



MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJIEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MAIIHH M COMPOTHBICHHE
MaTepUajIoBy
Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpagnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA
Kypc 4, cemectp 7

3AYETHOE 3AJIAHUE Ne 7

1. Hanpsoxenus u geopmanmu (MOHSTUS, AMHULIBI U3MEpEHUs ). Beipaxkenust nedopmariuii

gepes nepeMenieHus. JInHeHHbIe COOTHOMICHUST MEXK Ty HAIIPSHKCHUSIMH U JIePOpMAIUSIMU.
2. Merox LDL" s pElIeHUs CUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHui B MKD.

3. 3agaya.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [Ipotokom No

3aB. xadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMI HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIINH M COIPOTUBIICHHE
MaTEpUaJIOB)
Jucnunnuza - MeTo KOHEYHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPO(PUIIB:
«IIlepcrieKTUBHBIE TPAHCTIOPTHBIE CPEICTBA»
Kypc 4, cemectp 7

3AYETHOE 3AIAHUE Ne 8
1. Ilnockoe HampspKEHHOE U IIIOCKOE Je(popMUpOBaHHOE cocTosiHUuE. KOMIOHEHTHI
HanpspKeHud U nedopmannii, OTIMYHbBIE OT HYJIS.
2. Meton X0€UKOro st pelieHusi CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuit B MKD.

3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2023 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/{uHaMuKa, IPOYHOCTS MAIIHH M COMPOTHBICHHE
MaTepUajIoBy

Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY

Kypc 4, cemectp 7

3AUYETHOE 3AJIAHHUE Ne 9
1. CooTHouIeHus yIpyrocTy AJis MIOCKOTO HAMPSYKEHHOTO COCTOSHUS.
2. Metox cratuueckoil koHaeHcauuu 8 MKD.

3. 3agava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIPOTUBIECHHE
MaTepHajIoBy

JucuumimHa - MeTol KOHEUHBIX 2JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA, TPOPHUITH:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»

Kypc 4, cemectp 7

3AYETHOE 3AIAHUE Ne 10
1. ®ynakumu GopMBbI CTEPIKHEBOTO KOHEUHOTO JIEMEHTA.
2. PemieHnie CUCTEMBI JIMHEHHBIX alreOpandecKuX ypaBHEHHN C BEpXHEH WM HIKHEH
TPEyroJIbHOM MAaTpULIEH.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2023 ., [Ipotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTb MALIHH H COMPOTHBICHHE
MaTEepUajIoB»
Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 4, cemectp 7

3AYETHOE 3AJIAHUE Ne 11

1. dynuxuuu GopMBbI INIOCKOTO TPEYToJIbHOIO KOHEYHOT'O 3JIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alreOpanyecKix ypaBHEHUH MPU MOJICTUPOBAHUHT
METOJOM KOHEUHBIX 2JIEMEHTOB

3. 3anava.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CxBopriios/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMI HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHUE
MaTEpUaJIOB)

Jucuunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPO(PUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»

Kypc 4, cemectp 7

3AYETHOE 3AIAHUME Ne 12
1. ®ynkuuu popMbl 0aTOYHOrO KOHEYHOTO AieMeHTa. [lonrHoMbl DpMuTa.
2. Utepaunonnsie MeTob! perienus cucreM MKD. Metoa conpsikeHHBIX TPaHeHTOB.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepUajIoBy

Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY

Kypc 4, cemectp 7

3AYETHOE 3AJAHUE Ne 13
1. ®ynkuuu GopMbl KOHEYHBIX 371eMeHTOB. CBolcTBa QYHKIUI (POPMBL.
2. Y4eT rpaHUYHBIX YCIIOBHI B METOZIC KOHEUHBIX 3JIEMEHTOB.

3. 3agava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Ipotokom Ne
3aB. kadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOUHOCTH MAIIHH M CONIPOTUBIICHHE
MaTEpUajIOB)

Jucuunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPOPUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»

Kypc 4, cemectp 7

3AYETHOE 3AJIAHHUE Ne 14
1. ®yHKIMHM GOPMBI IIIOCKOTO OUIMHENHOTO 4-y3710BOTO KOHEYHOI'O JIEMEHTA.
2. PacripenienenHble Harpy3ku B KOHEYHO-3JIEMEHTHBIX MozelsaX. [IpuBenenue pacnpeneneHHbIx
Harpy3okK K y3J1laM KOHEYHO-3JIEMEHTHOW MOJIEIH.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHAM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTS MALIHH U COMPOTHBICHHE
MaTEepUaIOB»
Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIIOTUIECKUE CPEACTBA, MTPO(HITE:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 4, cemectp 7

3AYETHOE 3AJIAHUE Ne 15
1. ®ynkmur GOPMBI TUIOCKOTO YETHIPEXYTOJIBHOTO KBAJIPATHYHOTO 9-y3JI0BOTO KOHEUHOTO
AJIEMEHTA.
2. [Tpsimoti meTo momy4yeHus: cootHomenniit MKD (Ha mpuMepe cTep:KHEBOTO DJIEMEHTA).

3. 3anaya.
YTBepKIEeHO Ha 3aceJaHun Kadeapsl « _ » 2023 r., [Ipotokom No

3aB. kadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHNH HOJIHTEXHI(I“IECKPIFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTS MAIIHH U COIIPOTUBIICHHE
MaTEpUajIOB)
Jucuunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPOPUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7

3AYETHOE 3AIAHUME Ne 16
1. ®yHk1MK HOPMBI INIOCKOTO YETHIPEXYTOIBHOI'0 KBaJPATHUYHOTO 8-y3JI0BOT0 KOHEUHOTO
JJIEMEHTA.
2. MarpuyHOe ypaBHEHHE TUHAMUYECKOT'O PAaBHOBECHSI KOHEUHO-3JIEMEHTHOM cucteMbl. Ob1ee
BBIpaXEHHE JIJIsl MATPUIL] )KECTKOCTH, MacC KOHEUHOTO 3JIEMEHTA.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl « _ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepUajIoBy
JucuuiuinHa - MeTos1 KOHEUHBbIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOIOTUYECKHE CPECTBA, TPO(PHIIB:
«IlepcriekTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 4, cemectp 7

3AYETHOE 3ATAHUME Ne 17
1. ®yakmn GOpPMBI MIECTUTPAHHOTO 0OBEMHOTO 8-Y3JI0BOTO KOHEYHOTO JIEMEHTA C JINHEHHON
anmnpoKCUMaIuei.
2. ®opMyTUpPOBKA METO/1a KOHEYHBIX JIEMEHTOB JIJISl PEIICHUS] YPaBHEHUS TEIUIONPOBOHOCTH
Ha ocHOoBe MeToz1a byOHoBa-I"anepkrHa. Y4er rpaHMYHBIX YCIOBUH B 3a1a4e

TEIUIONPOBOAHOCTH.
3. 3agava.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [Ipotokom Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTS MAIIHH U COIPOTUBIICHHE
MaTEpUajIOB)
Jucuunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPOPUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7

3AUYETHOE 3AIAHUE Ne 18
1. CnocoObl MOBBIIIEHUS! TOYHOCTH PACUETHOTO aHAJIN3a HAIPSKEHHO-1e(hOPMUPOBAHHOTO
cocTosHHUA B 3amadax MKD.
2. ©yHKIMH HOPMBI HIECTUTPAHHOTO 00beMHOT0 20-y3710BOr0 KOHEYHOT'O 3JIEMEHTA C
KBaJIpaTUYHOM aIlmpoKCUMalueH.

3. 3anaua.
VYTBepKIeHO Ha 3aceJaHUU Kadeaphl «_ » 2023 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/

36



MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepUajIoBy

Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHbIe TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA (YPOBEHb
cnenuanuteTa) Cneunanu3anus Ne 1 « ABTOMOOWIM U TPAKTOPBD», MPOPUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHHIE CPEACTBA»

Kypc 4, cemectp 7

3AYETHOE 3AJIAHUE Ne 19
1. [Ipsimoit meTon nonyyenus cootnomenuit MKD (Ha npumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOpAUHATHI Momaau (L — KoopAUHATE).

3. 3apava.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., [Ipotokon No
3aB. kadenpoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXAEHUWE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M CONIPOTUBICHHE
MaTepHajIoBy

JucuumimHa - MeTol KOHEUHBIX 2JIEMEHTOB

Hampasiienue -23.05.01. HazeMHBIe TpaHCTIOPTHO-TEXHOJIIOTUIECKUE CPEICTBA, MTPO(HITH:
«IlepcnieKTUBHBIE TPAaHCIIOPTHBIE CPEACTBA»

Kypc 4, cemectp 7

3AUYETHOE 3AIAHUE Ne 20
1. IlpuHUIMND MUHMMYMa NOTEHUUAIBHON YHEPIHH, KaK BO3MOKHas ocHoBa MKD.
2. IIpssMOYTOJIbHBI KOHEYHBIN 3JIEMEHT TOHKOU TutacTUHBL. DyHKmu hopmbl. TpeyronbHuK
[Tackas.

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXIEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepUajIoBy
Jucuummza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpagnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcnieKTUBHBIE TPAaHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7

3AYETHOE 3AIAHUME Ne 21
1. ®yHKUMS NOTEHIIMAIBLHON SHEPTUU HA IPUMEPE CUCTEMBI C | CTENeHbI0 CBOOOIb. DHEprus
nedopmupoBanus. [loTeHan BHEIIHUX CHJL.
2. BocbMUy3110BOY IIECTUTPAHHBIN AJIEMEHT JJIs1 MOACTUPOBAHUS TPEXMEPHOTO HAIPSIKEHHO-
1e(GOopMUPOBAHHOI'O COCTOSHUS.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., [Ipotokon No
3aB. kadenpoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBII, xadenpa «/{uHaMuKa, IPOYHOCTH MAIINH M CONPOTHBIICHHE
MaTepUajIoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA, TPOPIUITH:
«IlepcnieKTUBHBIE TPAaHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7

3AYETHOE 3AIAHUE Ne 22
1. OcnoBuble MaTpuisl B MKD. Matpuis! ¢dyHkiuii gopmsl, Aedopmarinii, KecTKoCcTH, Mace,
SKBHMBAJIEHTHBIX Y3JIOBBIX Harpy3oK.
2. ®opmupoBaHue TII00ATBHON MaTPHUITHI )KECTKOCTH KOHCTPYKITUH M3 MaTpPHUIL )KECTKOCTH
OT/ENbHBIX JIEMEHTOB (Ha IpUMeEpe CTEPKHEBOU 3a/1aun).

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOHHTEXHQHECKHﬂ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTEepUaIOB»
Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB
Hampasnenue -23.05.01. HazeMHBIe TpaHCTIOPTHO-TEXHOJIIOTUYECKUE CPECTBA, MPOPHIIb:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA
Kypc 4, cemectp 7

3AYETHOE 3AJIAHUE Ne 23
1. EcrecTBeHHBIC KOOPIWHATHI H30TIAPAMETPHUSCKHUX 3JIEMEHTOB. X CBSI3b C PU3NICCKUMU
koopauHaTamu. uddepenurpoBanue no Gpusndeckum KoopauHaTam QyHKIuid GopMbl IBHO
BBIPOKCHHBIX YePe3 €CTECTBCHHBIC KOOPIUHATHI.
2. O011iee BeIpaKEHHE JUISI MATPHIIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

3. 3anava.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKHNM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCT MAIITHH U COTIPOTUBIECHHE
MaTepUajIoBy
JucuumimHa - MeTol KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA, TPOPIUITH:
«IlepcnieKTUBHBIE TPAaHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7

3AUYETHOE 3AJIAHHUE Ne 24
1. CpoiicTBa MaTpull pa3peliaouX CUCTEM JIMHEWHBIX alredpanyeckux ypaBHEHUH B METO/Ie
KOHEYHBIX 371eMEHTOB. CBOMCTBA MAaTPHUIIB] KECTKOCTH.
2. N3omapaMeTprudeckrne KOHEUHbIE dJIeMeHThl CepeHIMIIOBa CeMeHCTRa.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl « _ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «InHaMuKa, IPOYHOCTb MAIINH H COIPOTHBICHHE
MaTEepUajIoBy»
JucuuruinHa - MeTo1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcriekTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 4, cemectp 7

3AYETHOE 3AJAHUME Ne 25
1. Marpuna »KeCTKOCTH CTEPKHEBOI0 KOHEUYHOI'O AJIEMEHTA.
2. Marpuua ¢pyHKkuuil GopMbI CTEPKHEBOIO KOHEYHOT'0 3JieMeHTa. MaTpuna nqegopmanuii.
Martpuna HanpsKeHU.

3. 3agava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unaMuka, MPOUYHOCTH MAIINH U CONPOTHRIICHHE
MaTEpUajIOB)

Jucuunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPOPUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»

Kypc 4, cemectp 7

3AYETHOE 3AIAHUME Ne 26
1. OcHOBHBIE COOTHOIIEHHS] METO/1a KOHEUHBIX 2JIEMEHTOB Ha OCHOBE MPUHIMIIA MUHUMYyMa
MOTEHLIMAJIbHON YHEPTHH.
2. N3omapaMeTprudeckre KOHEUHbIE dJIEMEeHTHI JlarpaHkeBa ceMencTRa.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl « _ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIPITEXHIE‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaioBy
Jucuunimrza - MeToJ KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJOTHUECKHUE CPEICTBA, TPOQHUIIb:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7
3AYETHOE 3AJIAHUE Ne 27
1. bao4yHbIli KOHEUHBIN 3JIEMEHT.
2. MeToibl YMCICHHOTO HHTETPUPOBAaHUS GYHKINH OJHOTO apryMeHTa, npuMeHsembie B MKD.

3. 3anaya.
YTBepKIEeHO Ha 3aceJaHuH Kadeapsl «_ » 2023 r., [Ipotokom No

3aB. kadeapoii /A.A. CkBopiios/

MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/IIL;I YHUBEPCHUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTS MAIINH U CONIPOTUBIICHHE
MaTEpUajIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPOPUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»

Kypc 4, cemectp 7

3AYETHOE 3AIAHUME Ne 28
1. ®ynkuuu Gopmbl H30MapaMeTpPUUECKUX KOHEUHBIX 3JieMeHToB Jlarpanxkesa u CepeHaunona
CEMEHCTB.
2. KBagpatypusie hopmyisl ["'aycca—JIexanapa. @opmyra Tparenuii 9ucieHHOTO
unTerpupoBanus. @opmyna CUMIICOHA YUCIEHHOTO NHTETPUPOBAHUS

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHaioB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPEICTBA, TPO(PHIIB:
«IlepcneKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7

3AYETHOE 3AJIAHUE Ne 29
1. OcHOBHBIE TUITBI KOHEYHBIX FJIEMEHTOB.
2. 'mnotes3sl Kupxrodda-Jlssa B Teopun n3ruda miactuH. Jledopmanuu npu u3rude TOHKOM
TUTACTUHBI. BeIpakeHne 171 MOTeHIMAIBHOW YHEPTUH.

3. 3agava.
VYTBepKaeHO Ha 3acefaHuu Kadeapsl «  » 2023 r., [Ipotokom Ne
3aB. kadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJIHTEXHI{I}IECKHFI YHUBEPCUTET»
(MOCKOBCKHH MTOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTS MALIHH U CONPOTUBICHHE
MaTEpUajIOB)
Jucuunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPECTBA, TPOPUIIB:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kypc 4, cemectp 7
3AYETHOE 3AIAHUME Ne 30
1. [TocnenoBaTeabHOCTH PEILICHHS 3a/1a4 METOI0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenuie 3aaun HeCTaIllMOHAPHOW TETUIONPOBOIHOCTH METOIOM KOHEUHBIX 3JIECMEHTOB.
SIBHAs M HesIBHAsi CXEMBI TPEYTrOJIbHUKA, cXeMa UHTerpupoBanus Kpanka-Hukoicona.
3. 3amaya.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2023 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopriios/
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