[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(BID: Makcumos Anexceiypig 0"]6"EPCTBO HAVKH U BBICHIEI'O OBPA3OBAHUA

[lomKHOCT: OMPEKTOP D,EﬂapTaMeHTa N0 00pa30BaTeJibHOU NNOJINTUKE

[lata noanucakms: 23.10.2023 11:22:04 POCCUUCKOH ®EJNEPALIMU

Yinkanssiii nporfPeAepambHOE TOCYIapCTBEHHOE ABTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHHE
8db180d1a3f02ac9e60521a5672742735c18b1d6 BBICITIETO 0GPA30BAHHS

«MOCKOBCKHH IMOJUTEXHUYECKHN YHUBEPCUTET»

YTBEPXJIAIO

JlexaH TpaHCTIO /?HO]?O bakyabTeTa

Z ,// /M.H. JIykbsHOB/

/7 /
- = =

« 01 » 08 2022 1.

PABOYAS ITPOI'PAMMA TUCIUAITINHBI

«MeTo] KOHEYHBIX 3JIEMEHTOB)

HanpasJ/ieHue NOATOTOBKM:
23.05.01. HazemHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA
IHpopuin
"IlepcnieKTUBHBbIEC TPAHCIIOPTHBIE CpeACTBA"

KBamudukanust (cTerneHb) BHITyCKHUKA
HHKEHep

®opma 00yueHus
Ounas

Mocksa 2022 .



1 Heau u 3aga4uy TUCHUILIHHBI

1.1 Heab AUCUMIIMHBI

[enbro n3y4yeHust TUCHUIUTMHBI « METOT KOHEUHBIX 3JIEMEHTOBY SIBJIACTCS:

— ¢opMHupOBaHHWE 3HAHUA O COBPEMEHHBIX YHCJICHHBIX alTOPUTMAaxX, METOaX

MOJICIIUPOBAHUS ¥ WHKEHEPHOTO MCCIICIOBAHMS KOHCTPYKITUH aBTOMOOMIICH U TPAKTOPOB
JUTSI aHAJIN3a HAPSOKEHHO-Ae(OPMUPOBAHHOTO W TEPMHUYECKOTO COCTOSIHHM WX JETANICH U
y3JI0B, OCBOEHHE MPEJHA3HAYEHHOIO I JTOr0 YHUBEPCAIBHOIO MPOrPaMMHOIO
oOecreueHus1, peasi3yolIero METol KOHEYHBIX JIIEMEHTOB;
- TIOATOTOBKA CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBaIU(UKAIMOHHON
XapaKTEPUCTUKOW WHXEHepa 10 HampasiaeHuto mnoarotoBku 23.05.01 «Hazemublie
TPaHCIIOPTHO-TEXHOJIOTHUEeCKue  cpenctBay  (mpoduib:  IlepcriekTuBHBIE — TpaHC-
MOPTHBIE CPEJICTBA).

1.2 3agaun AMCHUIIMHBI

3ajavyaMy JUCHUIUIMHBI « MEeTOI KOHEUHBIX AJIEMEHTOBY SBJISIFOTC:

- O3HAaKOMJIEHHE CTYACHTOB C IIUPOKO NMPUMEHAEMBIMA METOAAMU BBIYUCIUTEIBHON
MEXaHUKU U COBPEMEHHBIM IIPOIPAMMHBIM KOMIUIEKCOM, PEaIU3YIOIIUM METO KOHEYHBIX
AJIEMEHTOB JUIsl pacyeTa HanpsyKeHHO-Ie(OPMUPOBAHHOTO U TEIJIOBOIO COCTOSIHUN
AeTaneil ¥ y3J0B aBTOMOOUJIEH U TPaKTOPOB.

— u3ydeHue 3(p(EKTUBHBIX U BbICOKOIIPOU3BOJUTENBHBIX YUCICHHBIX aJTOPUTMOB,
UCIIOIb3YEMBIX B COBPEMEHHBIX BBIYMCIIMTEIBHBIX KOMIUIEKCAX METOJa KOHEYHBIX
AJIEMEHTOB JIJISl aHAIM3a HAPsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHHS MAIIIMH.

- 3HAKOMCTBO C OCHOBAaMH Pacye€THOI'0 MOJEIUPOBAHUS KOHCTPYKIIMI MOOMIBHBIX
MAalllHH C WCHOJIb30BAHUEM OJHOW W3 YHUBEPCAIBHBIX IPOTPAaMM METOAA KOHEYHBIX
AJIEMEHTOB M OJHOM M3 YHHUBEPCAJIBHBIX IPOTPaMM TPEXMEPHOrO aBTOMATHU3HPOBAHHOIO
MIPOEKTUPOBAHMSL.

2 MecTo TUCHHMILUINHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX MPOrpaMm

JluciuIinHa BXOAHUT B 00s13aTeNbHy0 yacTh 0s1oka 1 OOII cnernmanurera (b1.1.21).

Kypcamu, ¢ KOTOpPBIMH COAEPIKATEIBHO M METOAWYECKH CBS3aHA IUCIMILIMHA
«MeTo KOHEUHBIX 3JICMEHTOBY SBJISIOTCSL:

- Jluneitnas anreopa (b1.1.39.1);

- Maremarnueckuii ananus (51.1.39.2)

- ®uswka (b1.1.39.3);

- Yucnennsie metosl (b1.1.39.5);

- Teopetnueckas mexanuka (b1.1.16);

- Conporusnenue marepuanos (b1.1.19);

- [Ipuknannas Teopus konedbannii (b1.1.23);

3 KomnereHuuu oOyuammuierocsi, ¢opmupyembie B pe3yjbTaTe OCBOEHUS
AUCIHUNJIMHBI



B pesynbrare OCBOEHUS MMCHMIUIMHBI CTYACHT MOJDKCH 00JazaTh CICAYHOIIMMU
npodeccronanbHbiMi (ITK) komnerentusivu: [1K-4 (CriocoOeH BBIMOJIHUTS HHXCHEPHBIC

pacuetsl ATC).
Kon n
comenska e I/IHIll/lKaTopbl JOCTUKCHUSA Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTAaTOB Oﬁyqeﬂlflﬂ
)| HU
P KOMIICTCHIINH Mo ITMCOUIIJINHE
KOMIIETEHIINH

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

HIIK-4.1. O6nagaer 3HaHUIMHA
METOJIOB U
MIPOTPaAaMMHOTEXHUIECKUX
CPEJCTB BBIMTOJHEHUS PAaCUCTOB,
METOIMK IIPOBEICHUS PacUIeTOB
cucteM ATC u ux
KOMITOHEHTOB, (DH3HUECKUX U
MEXaHHYECKUX XapaKTEPUCTHK
KOHCTPYKITHOHHBIX MaTepPHaJIOB
ATC 1 UX KOMIIOHEHTOB IS
BBITIOJTHEHHST MHKCHEPHBIX
pacuetoB ATC.

UIIK-4.2. YMeeT npuMeHsTH
3HAHHUSI METOLOB U
MIPOTPaMMHOTEXHHYECKUX
CPEJICTB BBIIIOJIHCHHUSI PACUCTOB,
METOJTUK TTPOBEACHHS PACUETOB
cucteM ATC u ux
KOMITOHEHTOB, (PH3UUECKUX U
MEXaHHYECKUX XapaKTEPUCTHK
KOHCTPYKITMOHHBIX MaTEpUAJIOB
ATC 1 uxX KOMIIOHEHTOB I
BBITIOJTHCHHSI HH>)KEHEPHBIX
pacuetoB ATC.

HIIK-4.3. B1ageeT HaBLIKAMH
BBITIOJTHEHHS WH)KEHEPHBIX
pacueroB ATC.

3HaATh:
°

yMeThb:

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

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

TEOpPEeTUYECKUE BONMPOCHl 00ecTIieYeH s
IIPOYHOCTU KOHCTPYKLUH, CBA3AHHBIE C
pereHreM npooieM Mpou3BOICTBA,
MOJICpHU3AIIMU U PEMOHTa aBTOMOOWIIEH 1
TPaKTOpPOB

MCTIONIb30BaTh COBPEMEHHOE MTPOrpaMMHOE
obecrieueHre ISl pacYeTHOTO aHaAJH3a,
HaNpPsHKEHHO Ae(GOPMUPOBAHHOTO U
TEIIOBOT'O COCTOSIHUM JeTalleil U y3JI0B
aBTOMOOWIIEH U TPaKTOPOB.

MOJIH30BATHCS BOZMOXKHOCTSMH,
mpeaAOoCTaBIIAEMBIMU COBPEMCHHBIM
MPOrpaMMHBIM 00ECIICUCHUEM METO0 1a
KOHEYHBIX JJIEMEHTOB JIJISl TIPOBEICHUS
TEOPETUIECKUX HAYYHBIX UCCIIEAOBAHUN MPU
PEIICHUN MHXXCHEPHBIX 3a/la4, BOSHUKAIOINX
MIPU OPOU3BOJICTBE, MOJICPHU3ALIUU U
PEMOHTE TPAHCIIOPTHO-TEXHOJIOTHUECKUX
CpEACTB, UX TCXHOJIOTUYECKOTO
000pyI0BaHMsI 1 KOMIUIEKCOB Ha MX 0aze
BBITMIOJIHATH aHAJU3 HAMIPSHKEHHO
ne(hOpMUPOBAHHOTO COCTOSIHHS JIeTaNIeH
y3JI0B aBTOMOOWJIEH M TPAKTOPOB IIPH TTOUCKE
BAPUAHTOB U KOMIIPOMUCCHBIX PELICHUN
po0JIeM X MPOU3BOJICTBA, MOJICPHU3AIIUHU U
pPEMOHTa aBTOMOOWIIEH U TPAKTOPOB

BJAJACTh:

HaBBbIKaMH HMCIIOJIb30BaHUsA Ol];HOfI nus3




COBPEMEHHBIX BBIYUCIUTEIBHBIX IPOTPaMM,
peanu3yronieil MeTo]l KOHEYHBIX SJIEMEHTOB,
JUTS pacdeTa, HapspKeHHO
Je(OPMUPOBAHHOTO U TETUIOBOT'O COCTOSTHHN
JIeTalleil ¥ y3JI0B aBTOMOOHIIEH U TPaKTOPOB.

e mpueMamMu 00pabOTKH TaHHBIX U
3¢ (hEeKTUBHBIMH aIrOPUTMAMHU
WHTEPIPETALUH PE3YNbTAaTOB
KOMITBIOTEPHOTO aHaTi3a HAPSKEHHO-
JIe(pOPMUPOBAHHOTO U TEIUIOBOT'O COCTOSTHHI
JIeTalIel U y3JI0B MAllIMH

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

4 CTpyKTypa U co/iep:KaHue IUCUUIIMHBI

OO6mast TPyI0EeMKOCTh JUCIMIUIMHBI COCTaBIIIET 3 3a4€THBIX eAuHuIlbI, T.e. 108
aKaJeMUIecKuX JacoB (M3 HUX 54 yaca — camocTosiTenbHast paboTa CTYACHTOB).

JlucrurinHa 9ATaeTCsS Ha TPEThEM Kypce B IecToM cemectpe. [IpoBoasTcs nexiun
— 36 yacoB, mpakTudeckue 3aHATHsI — 18 gacos, popma KOHTPOIIS — 3a4eT.

Buna yuyeOHoil padoThI Bcero yacos Cemectp
6
OOmas TpyI0eMKOCTh 108 (3 3.¢.) 108 (33.e.)
AyIuTOpHBIE 3aHATUS 54 54
(Bcero)
B Tom uucne
JIEKIAN 36 36
[IpakTrHyeckue 3aHsATUS 18 18
JlabopaTopHbIe 3aHATUS
CamocTosiTenbHas 54 54
paboTa cTyieHTa
KypcoBas padota HET HET
KypcoBoii npoekr HET HET
Bua npomexxyTouHoOi 3ayer
aTTECTAIIH

CrtpykTypa u coaepkaHue TUCHUIIIMHBI «MeTo1 KOHEYHBIX 3JIEMEHTOBY 0 CpOKaM
1 BUjiaM paboTel oTpakensl B [Ipunoxenun 1.

Conep:xanue pa3iesioB IMCHUIIAHBI.

Tema 1. BBeaenue.



Ponb paCUYCTHBIX MCTOAOB M MCTOJIda KOHCYHBLIX 3JICMCHTOB, B 4YaCTHOCTHU, IIPU
IMPOCKTUPOBAHNU N JOBOIKC aBTOMOOMIIEH M TPAKTOPOB MIJII aHAJIM3a HAIIPAKCHHO-
I[G(l)OpMI/IpOBaHHOFO H TCPMHUYICCKOTO COCTOSIHMH HeTaﬂeﬁ " Yy3JIOB JIA oOecIeueHusT UX
IMPOYHOCTH. O630p 3a1a4, pCIIacMbIX MCTOAOM KOHCYHBIX 3JICMCHTOB.

CoBpeMeHHOE MpOorpaMMHOE OOECIeUYeHHEe, pPEeaTU3yIolee METOJl KOHEYHBIX
AJIEMEHTOB, ISl aHAIKM3a HaAMpPsHKEHHO-Ie(hOPMUPOBAHHOTO U TEPMUYECKOTO COCTOSHHMA
JeTaneil U y3j70B aBToMoOWied U TpakTopoB. CTpyKTypa MpOTpaMMHOTO OOecCreueHUs
METO/1a KOHEUHBIX 3JIEMEHTOB.

00630p 3D PEKTUBHBIX U MPOU3BOIUTEIHHBIX YHCICHHBIX aJITOPUTMOB, PEATU3YEMbIX
B IMPOrPaMMHBIX KOMIUIEKCAX [JI PEHIEHHUS 3aJ1a4 BBIYUCIUTEIBHOM MEXaHUKH.
OCHOBHbIC BBIYHCIIMTENBHBIE 3aTpaThl MPU PEIICHUM 3aJad METOJOM KOHEYHBIX
DJIEMEHTOB.

CpaBHUTENBHBIN aHATU3 PA3IUYHBIX PACYETHBIX MOJIXOJI0B B 3a/a4ax 00CCICUCHUS
IPOYHOCTH KOHCTPYKIIMHA aBTOMOOWJIEH U TpakTopoB. JleMOHcTpaiusi pe3ysibTaToB
PacCUYETHBIX MCCIICAOBAHUI METO0M KOHEUHBIX KOHCTPYKIUi MaiuH. [IpobieMbr BeiOOpa
pacueTHOM cxeMbl. XapaKTEPUCTUKH PACUYETHBIX MOJEJIEN: TOYHOCTb, aJCKBATHOCTH U
3KOHOMUYHOCTb.

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

DJIeMEHThI MAaTPUYHON alreOpbl U BApUAITMOHHOTO UCUUCIICHUS.

[lepememienus, nedopmanuu, HanpsbkeHUsA. CBsI3b MEXAY HANpsDKCHUSMH U
nedopmanusMu. YpaBHEeHUs paBHOBecHs. [’ paHnuunbie yciaoBusa. OOUMe cxeMbl perieHus
3a7a4 MEXaHUKHU KOHCTPYKUUM. [[puHIIMIT MUHUMYMa NOTEHIIMAIBLHOW SHEPTHH.

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

OcHOBHBIE TTOHATHS METO/1a KOHEUHBIX 3J1eMeHTOB (MKD3). O630p THUIIOB KOHEUHBIX
anemMeHToB. OCOOCHHOCTH pacdeTra KOHCTpyKuMi ¢ ucnosibzoBanueM MKD. Crpykrtypa
COBPEMEHHOT0 IporpaMMHoro obecrieuennss MKD.

CriocoObI BBIBOIa COOTHOIICHUH MeToja KOHEYHbIX 3eMeHToB (MKD). Ilpsmoii
METOJ[ TOJYy4YEHUSI KOHEYHO-AJIIEMEHTHBIX COOTHOIIEHUH. CTepKHEBOW KOHEUHBIN
anemeHT. DopmupoBaHHE TI0OATBHON MATPHUIIBI KECTKOCTH KOHCTPYKIIMUA M3 MaTPUIL
KECTKOCTH OTJIEIbHBIX 3JIEMEHTOB (Ha IPUMEPE CTEPKHEBOM 3a7aUM ).

Bapuanmonnbie TpUHIUIBI - OCHOBAa (DOPMUPOBAHMS pa3peialoiuX ypaBHEHHIM
MKD. BeBog wartpuusHbix ypaBHeHMM MKD Ha oOCHOBE MpHUHIMIA MHUHUMYyMa
noTeHUHaIbHON 3Hepruu. OcHoBHbIE MaTpulbl MKD - xkectkoctH, Macc u ap.. Bektopsl
Harpy30K OT BHEIIHUX CWI. Y4YeT HadalbHbIX JedopManuii, MnpeaBapUTeIbHBIX
HanpspkeHu. PacripeniesieHHble Harpy3Kd B KOHEYHO-3JIEMEHTHBIX Moaeisx. [IpuBenenue
pacrpeeneHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHOW MOJIEIN.

Anmpoxcumanust Hen3BecTHBIX B MKD. ®OyHkiun (HopmMbl KOHEUHBIX 3JE€MEHTOB.
Krnaccer npumensiembix ¢yaknuii. CoiictBa pyHkiuit ¢popmbl. TpeboBaHus K GyHKIIHSIM
dopmbl. Tounocts permenuit MKD B 3aBucuMocTu OT BbIOOpa PyHKITHI (HDOPMEI.



banounslii koHeuHbIH 37eMeHT. DyHKIIUU HOPMbI 0aTTOYHOTO KOHEYHOTO JIEMEHTA.
[TomuHombl Opmurta kak GyHKUUA QopMbl  OanoyHoro 3neMeHta. CrocoOsl
dbopMHpOBaHHA  COOTHOUIEHUWH  METOJla KOHEYHBIX DJIEMEHTOB B  Pa3JIMYHBIX
KOOPJAUHATHBIX CUCTEMAX.

YuclieHHOE MHTETPUPOBAHME TPU  BBHIYMCICHUM KOA((UIIMEHTOB  MaTpPHII
KECTKOCTH, macc W Japyrux wmatpuii B MKD. Ksaaparypueie dopmynst [Maycca —
Jlexxanpa.

Tema 4. MeToAd KOHEYHBIX 3JJIEMEHTOB 3a/Ja4ve IUIOCKOI0 HANPSKEHHOIO,
IUVI0OCKOI0 1e(popMUPOBAHHOIO COCTOSTHU I

TpeyronpHbli KOHEUHBIA DJIEMEHT JUIA PELIEHUS IUIOCKOW 3aJa4yd  TEOpUH
ynpyroctd. Tpeyronsabie L-xoopauHatsl miomanu. Mcnons3oBanue L-koopaunat s
MOCTPOCHUS (PYHKIMIA (OPMBI IIIOCKOTO TPEYroJIbHOTO KOHEYHOro 3nemeHTa. CBsszb L-
KOOpJAHMHAT C (U3NYECKHMH (ICKApTOBBIMH) KOOPIUHATAMHU TPEYrOJbHOTO KOHEYHOTO
anemeHTa.  Juddepennupopanue L-xoopauHar 1o (u3MYecKuM  (JI€KapTOBBIM)
KOOpAMHATaM JJIeMeHTa. Marpuna >KeCTKOCTH IUIOCKOTO TPEYroJIBHOTO KOHEYHOI'O
JJIEMEHTA.

Tema 5. Teopusi nzonapameTrpu4ecKuX KOHEYHbIX 3JIEMEHTOB

OyHKIUU (bopMbI M30I1apaMETPUYECKUX KOHEUYHBIX JJIEMEHTOB.
N3omapaMerpuueckue KOHEYHbIE 3JIeMEHTHl JlarpankeBa um CepeHAMIOBa CEMEHCTB.
CyOnapameTpuyeckue,  HM30MapaMETpUUYECKUe,  CyleprnapaMeTpUyecKue  KOHEUHBIE
AJIEMEHTHI. ECTECTBEHHBIE KOOPIMHATBHI M30MAPAMETPUYECKUX DJIEMEHTOB, HUX CBA3b C
¢usznueckumu koopauHatamu. [uddepenunpoBanve mno (HU3MUECKUM KOOpAUHATAM
¢yHkuuid  (GOpMBI  SBHO  BBIPDAKEHHBIX  YEpPE3  E€CTECTBEHHbIE  KOOPIUHATHI.
YeTblpexyrojbHblii OUIMHEHHBI N30MapaMEeTPUYECKU KOHEYHBIA 3JIEMEHT IUIOCKOTO
HaNpsHKEHHOT O COCTOSIHUSL. OObeMHbIN BOCBMUY3J10BOM IECTUTPAHHBIN
M30MapAMETPUYECKUM  KOHEYHBIM  DJIEMEHT Ui MOJEIMPOBAaHUA  TPEXMEPHOIO
HanpsHKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHHUS.

basucHble QyHKIMN KOHEYHBIX 3JIEMEHTOB Hepapxuueckoro tumna. [Ipenmyiecrsa
pelieHrss 3aJady C HCIOJIb30BAHMEM D3JIEMEHTOB Ha OCHOBE (yHKUUN (QOopMBbI
UEPapXUUECKOI0 THIIA.

Tema 6. Mogeau MeToJa KOHEYHBIX 3J€MEHTOB /ISl pacyeTa IUVIACTHH H
00oJs104eK

Koneunslie anemMeHTs! 11 pacuera u3ruda miactud. OyHkuun (GopMbl 3J1€EMEHTOB.
CoBmecTHOCTh 37eMeHTOB. KoOMOMHUpOBaHME C 3JEeMEHTaMU pacdeTa IUIOCKOIro
HANpPsHDKEHHOTO COCTOSTHUSL JUISl CO3/IaHUS DJIEMEHTOB OOOJIOYKM OOIIEro IMOJOXKEHUS.
Koneunbie 371eMEHTHI TOHKOW OCECUMMETPUYHON 000IOUKH.

Tema /. MoaeaupoBaHue TeNJIONPOBOJHOCTH MeTOA0M KOHEYHBIX 3J1eMEHTOB

YpaBHEHHE  TEIUIONPOBOAHOCTH. ['paHWuYHBIE  YCIOBHUS Uil  ypPaBHEHHS
TEILUIONPOBOJHOCTH YUYET TPAHUYHBIX YCIOBHW NEPBOTO, BTOPOrO M TPETHETO POJA.
CrammmonapHasi TEIJIONPOBOJHOCTh. YpaBHenus Jlammaca, Ilyaccona. dopmynupoBka
METOJla KOHEYHBIX JJIEMEHTOB Ul PEIICHUS YPaBHEHMS TEILIONPOBOJHOCTH HAa OCHOBE
Merona byOHoBa-I"aniepkuna. Y4eT rpaHUYHBIX YCIOBUH B 3a/1aue TETUIOMPOBOIHOCTH.



Pemienne 3amaun  HECTALIMOHAPHOW TEIUIONPOBOJAHOCTH METOJAOM KOHEUHBIX
AJIEMEHTOB. SIBHAasi W HEABHAs CXEMbI TPEYrojbHHMKA, cXema MHTerpupoBaHus Kpanka-
Huxkoscona.

Tema 8. OJd¢dexkTUBHbIE YHCIEHHbIE AJTOPUTMBbI, HCIHOJIb3yeMble B
COBPEMEHHOM NMPOrpaMMHOM 00ecCleYeHUH MeT0/Ia KOHEYHbIX 3JIEeMEHTOB

CoiicTBa MaTpull CHCTEM JIMHEWHBIX QJIreOpanyecKuX ypaBHEHUH NIpH
MoaenupoBanun MKD. ANropuTMbl pelieHus: CUCTEM OOJBIINX CHUCTEM JIMHEWMHBIX
anredOpanvyeckux YpaBHEHUU C CHUMMETPUYHBIMH Pa3peKeHHBIMU MaTpuliamMu. Merton
LDL" i pemenust cucTeM JIMHEHHBIX anreOpamdeckux ypaHenmii B MKD. O6iacth
npuMenuMocty Metoga LDL'. tepaiionnble METOIBI PEIICHNS CBEPXOOIBIIHX CHCTEM
MKD. MeTtoa conpsiKEHHBIX TPAIUEHTOB. Y CKOPEHHE MPSIMBIX U UTEPALIMOHHBIX METOJIOB
3a CYET CHELUAIbHBIX POLEYP HyMEPALUHU y310B KOHEUHO-IJIEMEHTHBIX MOJIEIIEH.

CriocoObl xpaHeHus1 paspexkeHHbIXx Marpull B MKD. 3anonHeHue pa3pexeHHbIX
Marpury MKD 1nipu peniennn cucteM ypaBHEHUM IPSMBIMA METOAAMHU. MeTOAbl 5JKOHOMUHN
IaMATH W TOBBIIEHUS CKOpocTH pemeHus MKDO. IlpeacraBieHne ¢ MOMOIIBIO TEOPHUH
rpadoB Mpolecca UCKIIOUEHHS CTeneHeld cBOOObl. AJIrOpUTMBI BBIOOpA ONTHMAIBHOIO
nopsaka wuckmoueHns Kommmnaza, Karxwwra-Makku, napauienpHbIX M BJIOKEHHBIX
CEUYECHUM.

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

Tema 9. IlyTH noOBBIIIEHHS TOYHOCTH PACYETHOr0 AHAJM3A KOHCTPYKUMA
aBTOMOOMJIeil U TPAKTOPOB, BHINOJHAEMOI0 METOI0OM KOHEYHbIX 3JIEMEHTOB

OCHOBHBIE TIPUEMBI U CIIOCOOBI MOAEIUPOBAHUSA JI€TalEH, Y3JI0B U KOHCTPYKILIHMA
aBTOMOOUJIE M TPAKTOPOB METOJIOM KOHEYHBIX 3J€MEHTOB. OCOOEHHOCTH pacyUETHBIX
CXEM U KOHEYHO-3JIEMEHTHBIX MOJIEIEH JeTanei, y3JI0B U KOHCTPYKIHMI aBTOMOOUIIEH U
TpakTopoB. IIpenmyliecTBa M HEAOCTATKM pA3JIMYHBIX PACUYETHBIX IIOAXOIOB IIpU
BBITIOJIHEHUN HCCJICOBAHUM KOHCTPYKIIMM aBTOMOOWJIEH M TPaKTOPOB YHWCICHHBIMH
Merogamu. [lorpemHocTy, BO3HUKAOIKE IIPU pacyeTax METOJOM KOHEYHBIX JJIEMEHTOB
KOHCTPYKIIMM MamuH. [IyTv MOBBIIEHNS TOYHOCTH BBINOJHIEMOIO METOAOM KOHEYHBIX
AJIEMEHTOB  pPAacyeTHOIO  aHajlM3a  HaIpsDKEHHO-Ie(OPMHUPOBAHHOTO  COCTOSTHUS
KOHCTPYKLIMM MAILIWH.

5. O6pa3oBaresibHbIE TEXHOJIOT U

Meroanka mpemnojaBaHusl JAUCHHUIUIMHBL «METOT KOHEYHBIX JJIEMEHTOB» U
peanu3anys KOMIIETEHTHOCTHOTO TIOJIXO/la B HWB3JIOKEHUH M BOCIPUSITHH MaTepuasa
MpeayCMaTpPUBAET MCTOIB30BAHNE CIICAYIOMNX aKTUBHBIX ()OPM MPOBEICHUS TPYIIOBHIX,
WHIUBUyAIbHBIX, AYAUTOPHBIX 3aHSATUNW B COYETAHUM C BHEAYJUTOPHON pPabOTOM ¢
1eJIbI0 (POPMUPOBAHUS U Pa3BUTHUS MTPOPECCHOHATIBHBIX HABBIKOB O0yYarOIINXCS

— TIOJITOTOBKA K BBITIOJTHCHUIO TIPAKTHICCKUX pabOT B JTAOOPATOPHSIX BY3a;

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



— 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 TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH, POMEKYTOYHOM
aTTecTalMy M0 UTOraM OCBOEHUS TUCHUILJIMHBI U Y4eOHO-MeTOAuYecKoe
o0ecrneyeHne caMOCTOSITEIbHOM PadOThl CTY/AEHTOB.

B mpomecce 00ydeHus HUCHONB3YIOTCA  CICAYIOIIME OICHOYHBIE  (hOPMBI
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB, OIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIEBAaEMOCTH U MPOMEKYTOUHBIX aTTECTAIIHI:

- TIOJrOTOBKA K BBITIOJHEHHIO JIAOOPATOPHBIX pabOT M MX 3aIUTA.

OrneHOYHBIE CPENICTBA TEKYIIETO KOHTPOJS YCIMEBAEMOCTH BKIIOYAIOT BOIPOCHI H

3aJlaHus AJIs1 KOHTPOJIL OCBOCHUS 00Y4aIOIUMHUCS Pa3AesioB IUCHUIUIMHBI.

O6pa3u1>1 KOHTPOJIBHBIX BOIIPOCOB U SaﬂaHI/Iﬁ HJIA IIPOBCACHUSA TCKYIICTI'O KOHTPOJIA,
OK3aMCHAIITMOHHBIX 6I/IJ'I€TOB, IMPUBCACHLI B ITPUIOKCHHUHN 4,

6.1. @oH/ O1LIEHOYHBIX CPEACTB JIs MPOBeIeHUs MPOMEKYTOUYHOM aTTecTAlNH
00yYaImuxcs no JUCUuIInHe (MOIyJIIo0).

6.1.1. IlepeueHp KOMMETEHUMH C yKa3aHHMEM 3TanoB UX (HOPMHUPOBaHMS B IpOILECCE
OCBOEHHMSI 00pa30BaTEIbHON MPOTPAMMBI.

B pesynpTaTe OCBOGHHMS 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 OTHENIbHbIE KOMIIOHEHThI, (OPMHUPYIOTCSA TMOATAHO B XOJ€ OCBOCHHUS
oOy4armuMUCs AUCUUIIINH (MOAYJEH), IPAKTUK B COOTBETCTBUU C YYEOHBIM IUIAHOM U
KaJIeHAApHBIM rpapukoM yueOHOTo mpoiecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
(opMupyembIX 110 UTOraM 0CBOEHMS TUCHHUILIUHBI (MOAYJIs1), ONMCAHME LIKAJI
OLICHMBAHUA.

[TokazaTenem OrleHMBAHWS KOMIIETCHIIUN HA PA3JIMYHBIX dTamax ux (OPMUPOBAHUS
SBJISIETCS JIOCTYDKEHHE OOY4YalolUMHCS TUIAHUPYEMBIX Ppe3yJIbTaTOB OOy4YEeHHUs IO
JTUCHUTUIUHE (MOJIYJIIO).

dopMa NPOMEKYTOUYHOM aTTeCTANMM: 3a4eT.

[IpomexyTouHast aTrTecTanus oOydaronuxcs B (opMe 3adera MPOBOJIUTCS 10
pe3yJibTaTaM BBITMIOJIHEHHUSI BCEX BUIOB Y4eOHON palOThl, MPETyCMOTPEHHBIX Y4EOHBIM
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IUJAHOM IO JaHHOM JUCUUIUIMHE (MOIYJIO0), HPH 3TOM YUHUTBIBAKOTCS PE3YJbTaThl
TEKyLIEr0 KOHTPOJS YCIIEBAEMOCTH B TedyeHHE ceMecTpa. OLeHKa CTENEHU JOCTHKECHHUS
OOy4arolMMUCSl IUIAHUPYEMBIX pPE3yJbTaTOB OOY4YEHHS MO JUCHUILIMHE (MOMYIIIO)
IPOBOJAUTCS TPENOAABATENEM, BEIYIIUM 3aHATUS 10 JUCUUIUIMHE (MOAYJII) METOJIOM
AKCIIEPTHOM OlleHKH. [1o nToram npoMeKyTo4HOM aTTecTaluy N0 AUCUUILIMHE (MOIYJIIO)
BBICTAaBJISICTCS OLICHKA «3aYTEHO» WM «HE 3a4TEHOM.

K npomeXyTo4HON aTTecTaluu JOIYCKAKTCSA TOJIBKO CTYACHTBI, BBIIIOJHUBIINE BCE
BUJBl y4eOHOM paboOThl, MPEAyCMOTpPEHHbIE pabouell HporpaMMoil MO AUCHUILINHE
«MeTon KOHEYHBIX 3JIEMEHTOB.

I1Ixanpl OIEHUMBAHUSI PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIMU U UX ONHCAHUE:!

IIK-4. CnocoGen BHINOJHATH HHKeHepHDBIE pacueTbl ATC.

IToka3arteanb

Kpurepun onennBanus

He 3auTeno

3auTeHo

3HATh:
HanpaBJICHUA Pa3BUTHUA

BBIYUCIIUTCIBbHBIX METOI0B
B ME€XaHHUKEC U

s peKTUBHBIC
BEIYUCITUTEIEHBIE
AITOPUTMBI, TIPUMCHSIEMBIC
B COBPEMECHHOM
MIPOTPaMMHOM
00ecTicCUeHUN IS pEIICHIS
NPUKJIAJHBIX 3a1a4
aHaJIM3a HAPSXKEHHO
neOpPMUPOBAHHOTO H
TEIJIOBOI'O COCTOSIHUI
KOHCTPYKLIUH
aBTOMOOMIICH U TPAKTOPOB.

OO6yyaronuiicst IEMOHCTPUPYET MOJTHOE
OTCYTCTBHE UM HEIOCTaTOYHOE COOTBETCTBUE
3HAHUM HaIIPaBJICHUN Pa3BUTUSA
BBIUUCIUTEIHHBIX METOI0B B MEXaHUKE U

3¢ GEKTUBHBIX BHIYUCIUTEIBHBIX aITOPUTMOB,
MPUMEHSAEMBIX B COBPEMEHHOM IIPOrPaMMHOM
obecrieueHnH ISl pPeIIeHNs IPUKIIaIHbIX 3a/1a4
aHaJIM3a HANPSDKEHHO 1e(OpMUPOBAHHOTO
TETIOBOTO COCTOSIHUH KOHCTPYKIIUH
aBTOMOOWMIIET U TPAKTOPOB.

OO6yuatronuiics AEMOHCTPUPYET JOCTAaTOYHO
TIOJIHBIE 3HAHUSI B 00JIACTH HAIPaBICHUIN
Pa3BUTHSI BEIYMCIUTEIBHBIX METOOB B
MexaHuke 1 3peKTHBHBIC BHIYUCIUTENBHBIX
AITOPHTMOB, IPUMEHIEMBIX B COBPEMEHHOM
HPOrPaMMHOM O0ECIICUSHHH [UIS PEIICHHUS
NPUKIIAIHBIX 337144 aHAJM3a HAPSDKSHHO
J1ehOPMUPOBAHHOTO U TEIIOBOTO COCTOSHUI
KOHCTPYKLMH aBTOMOOWJICH 1 TPAKTOPOB,
OrepupyeT NPUOOPETEHHBIMH 3HAHUSIMH.

yMeTh:
HCTIOJTE30BaTh
COBPEMEHHOE
IPOrpaMMHOE
obecrieueHue s
pacueTHOTO aHaJIN3a
HaIIPSKEHHO
ne(hOpPMUPOBAHHOTO H
TEIJIOBOTO COCTOSIHUH
JeTanel u y3noB
aBTOMOOWJIEH U TPAKTOPOB.

OO0yyatoniuiicst He yMeeT WIN B HEJJOCTATOUHOM
CTETICHU YMEeT:

HCTIONB30BaTh COBPEMEHHOE ITPOrpaMMHOE
obecrieueHne I paCueTHOTO aHAIN3a
HarpspKeHHO 1e()OPMUPOBAHHOTO U TEIIOBOTO
COCTOSIHMH JieTasieil 1 y3JI0B aBTOMOOWIEH 1
TPaKTOPOB.

OO6y4aronuiicss AEMOHCTPUPYET JOCTAaTOYHO
[I0JIHOE COOTBETCTBHE CICAYIOLIUX YMEHHMH:
UCIIONIB30BaTh COBPEMEHHOE IPOrPaMMHOE
o0ecrieueHne 1JIs pacyeTHOTO aHaIN3a
HaIpspKeHHO 1e(OPMUPOBAHHOTO U
TETIOBOTO COCTOSIHUI JeTallel U y3JI0B
aBTOMOOWIICH U TPAKTOPOB.

OnepupyeT NpHOOPETEHHBIMU YMEHHSIMH,
MPUMEHSET X B CUTYallUsIX TOBBIIICHHON
CJIOXKHOCTH.

BJIAJI€Th:
HaBbIKaMH HCIIOJIB30BaHUA

OJIHOW U3 COBPEMEHHBIX
BBIYHMCITATEIBHBIX
IIpOrpaMM, peanu3yroimei

OOyyaronuiicst He BIaJeeT WIH B
HE0CTaTOYHOM CTENEHHU BIaJCeT HaBbIKAMU
UCTIONIb30BaHUsI OTHOM U3 COBPEMEHHBIX
BBIYHCIUTEIBHBIX TPOTPAMM, pPeaTN3yIOIIeit
METOJ KOHEUHBIX JIEMEHTOB, UL pacyera

OO0yJaronuiics B JOCTaTOYHOM 00beMe
BJIaJIcCT HABBIKAMU HCITOJIb30BAHUS OJTHON M3
COBPEMCHHBIX BBIYHCIHTENBHBIX MPOIPaMM,
peaiu3yrolell MeTo/] KOHEYHbIX JIEMEHTOB,
IUTS pacyera HalpsuKEHHO




METOJI KOHEYHBIX
9JIEMEHTOB, JUIsl pacyera
HaNpspKeHHO
nepOpMHUPOBAHHOTO H
TEIUIOBOTO COCTOSHUI
JeTane u y3Ja0B
aBTOMOOMIICH U TPAaKTOPOB

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

JeopMUPOBAHHOTO M TEIJIOBOI'O COCTOSIHUN
JieTayieil u y3j10B aBTOMOOMIIEH B TPAKTOPOB .
[TpumeHseT NoTyYeHHBIC HaBBIKU B
CHUTYaIUSIX TOBBIIICHHON CI0KHOCTH.

3HATh:
BO3MOXHOCTH

COBPEMEHHOTO
HPOrPaMMHOTO
olecrieueHnst MeToa
KOHEYHBIX JJIEMCHTOB IS
pELICHUS HHKSHEPHBIX
3aj1a4 [pyu MPOM3BOJICTBE,
MOJICpHU3AIIMN 1 PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYECKHX
CPEeACTB, UX
TEXHOJIOTHYECKOT0
obopymoBaHUsA 1
KOMIIJICKCOB Ha HX 0a3e.

OOyuarommiics: IeMOHCTPUPYET MOTHOE
OTCYTCTBUE 3HAHUH HJIH HEIOCTATOYHOE
COOTBETCTBHE 3HAHHUII B 001acTH:
BO3MOXHOCTEIl COBPEMEHHOT'0 IPOTrPaMMHOTO
00eCIIeYeHNs] MeTO]a KOHEYHBIX DJIEMEHTOB IS
peUICHUA MHKCHCPHBIX 3a1a4 Ipru
MIPOU3BOACTBE, MOJACPHU3AIIUN U PEMOHTEC
TPaHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB, HX
TEXHOJIOTHYECKOTO0 000pYA0BaHUS U
KOMIUIEKCOB Ha ux 0ase.

OO0y4atontuiicss AEMOHCTPUPYET TOCTATOYHO
THIOJIHBIE 3HAaHUS B 00JIacTH
BO3MOXHOCTEH COBPEMEHHOTO
IPOrpaMMHOT0 obecredeHus: MeTo1a
KOHEYHBIX JJIEMEHTOB ISl PeLICHHS
WH)KEHEPHBIX 33/1a4 MPU ITPOU3BOICTBE,
MOACpHU3AIIUN U PEMOHTC TPAHCIIOPTHO-
TCXHOJIOTMYECKUX CPEACTB, UX
TEXHOJIOTUYECKOT0 000pYA0BaHUS U
KOMIIJIEKCOB Ha UX 0a3se, onepupyer
NPHOOPETEHHBIMH 3HAHHSAMH.

yMeTb:
MOJIb30BATHCS

BO3MOKHOCTSIMH,
MIPEIOCTABIIEMBIMU
COBPEMCHHBIM
MIPOTPaMMHBIM
obecrieueHrEM MeToa
KOHECYHBIX JIIEMEHTOB IS
NPOBECHUS
TECOPETUUCCKUX HAYUYHBIX
HCCIIEeI0BaHul Ipu
PEUHICHUN MHXCHECPHBIX
3a/1a4, BOSHUKAIOIIUX MPH
MIPOU3BOJICTBE,
MOJICPHHU3AIIUH U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTUIECKUAX
CPEICTB, UX
TEXHOJIOTUYECKOTO
000pyI0BaHHS U
KOMITJIEKCOB Ha X 0asze.

OOyyarouuiicst He yMeeT WM B HeJIOCTaTOYHOM
CTETICHH YMEET:

MTOJTb30BATHCS BO3MOKHOCTSIMU,
MIPEOCTABIIIEMBIMU COBPEMEHHBIM
MIPOrpaMMHEIM 00ECTICUCHHEM METO/1a
KOHECYHBIX JIEMEHTOB JIJISI IPOBEACHUS
TEOPETUIECKUX HAYYHBIX UCCIICAOBAHUN MIPH
peIIeHNH WH)XEHEPHBIX 3a/1a4, BOSHUKAIOIITIX
HpHU TIPOU3BOJICTBE, MOAECPHHU3ALNN U PEMOHTE
TPAHCHOPTHO-TEXHOJIOTHYECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO 000pYJOBAHUS U
KOMIIIIEKCOB Ha HX 0asze.

OO6y4aronuiicss AEMOHCTPUPYET JOCTATOYHO
MOJIHOE COOTBETCTBHUE CICIYIOIIMX YMCHHUM:
HOJIB30BAaTHCS BO3MOXKHOCTSIMH,
NPEIOCTABIISIEMBIMHA COBPEMEHHBIM
NPOrpaMMHBIM 00ecIIeYeHHeM MeTOoIa
KOHEYHBIX 3JIEMEHTOB IS IPOBEACHHUS
TCOPETUYCCKUX HAYUHBIX I/ICCHC}IOBaHI/Iﬁ npu
PECUICHUN MHXXCHEPHBIX 3a1a4, BOSHUKAIOIUX
IIpYU IIPOU3BOACTBE, MOJACPHU3ALUU U
PEMOHTE TPAHCIOPTHO-TEXHOJOTMYECKUX
CpCACTB, X TEXHOJIOTHYCCKOTO
000pyIOBaHMS U KOMIICKCOB Ha HX 0ase.
OnepupyeT NPHOOPETCHHBIMUA YMEHHSAMH,
NPUMEHSET UX B CUTYaLHAX HOBBIILICHHOM
CIIO)KHOCTH.

BJIAJeTh:
npueMamMu 00paboTKu

JaHHBIX ¥ 9 PEKTUBHBIMU
ITOPUTMaMHU
HHTEPIIPETALUH
pe3yIbTaToB

OOyyaromuiicst He BIaJeeT WIH B
HEJOCTaTOYHOMN CTENEHH BIAJEET:

mpueMamu 00pabOTKH JaHHBIX U

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

OOyyaronuiicsi B JOCTaTOYHO MOJHOM
o0beMe BIaJEET:

npreMamMu 00pabOTKH TaHHBIX U

3¢ HEeKTHBHBIMU aNTOPUTMAMHU
HMHTEPIPETANHN Pe3yIbTaToOB
KOMIBIOTEPHOTO aHAIN3a HAPSKEHHO-
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KOMIBIOTEPHOTO aHAIN3a
HaMpsAKEHHO-
neOpMHUPOBAHHOTO H
TEIUIOBOTO COCTOSHUI
JeTajnel ¥ y3J10B MALIUH.

COCTOSIHUI1 JIeTasiell U y3JI0B MalllKH.

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

HpI/IMeHHeT TIOJTYYCHHBIC HAaBBIKU B
CUTyaluAx MMOBBIICHHON CIIOKHOCTH.

3HATh:
TCOPETUUCCKUE BOIIPOCHI

obecrieueHnst IPOYHOCTH
KOHCTPYKIIHii, CBA3aHHBIE C
pelieHueM podiem
NPOU3BOACTBA,
MOZEPHH3AIMU U PEMOHTA
aBTOMOOMIICH U TPAKTOPOB.

OOyyaronuiicst JTeMOHCTPUPYET MOJIHOE
OTCYTCTBUE 3HAHWH MJIM HEJOCTaTOYHOE
COOTBETCTBHE 3HaHUI B 00JIaCTH:
TEOPETHUYECKHUX BOIIPOCOB 00ECTICIECHUS
MPOYHOCTH KOHCTPYKIIMH, CBSI3aHHBIE C
pelIeHneM npoodeM Iponu3BOJICTBA,
MOJICPHM3AIMN ¥ PEMOHTa aBTOMOOMIICH 1
TPaKTOPOB.

OOyyaronmncst JeMOHCTPUPYET JOCTaTOYHO
TIOJTHBIC 3HAHUSI B 00JIaCTH

TEOPETUUECKUX BOIIPOCOB 00ECICUEHUS
MPOYHOCTH KOHCTPYKIIMH, CBSI3aHHBIE C
pelIeHneM npodaeM Ipon3BOJICTBA,
MOJICPHM3AIMN B PEMOHTa aBTOMOOMIICH 1
TPaKTOPOB, ONIEPUPYET MPHOOPE-TEHHBIMU
3HaHMSAMH.

yMeThb:
BBINTOJTHATH aHAH3

HATIPSKCHHO
e OpMHUPOBAHHOTO
COCTOSIHUS JeTalel u
y3JI0B aBTOMOOWMIIEH 1
TPaKTOPOB TP TIOUCKE
BapHUaHTOB U
KOMIIPOMHUCCHBIX PEUICHUN
mpobieM ux
MIPOU3BOJICTBA,
MOJICPHU3AINH U PEMOHTa
aBTOMOOMIICH U TPAKTOPOB.

OOyJatontuiicss He yMeeT WU B HEAOCTaTOUHOU
CTETICHH YMEeT:

BBIMOJTHATH aHAJIN3 HAPSHKEHHO
Je(OPMHUPOBAHHOTO COCTOSHUS JIeTANICH U
y3JI0B aBTOMOOHJICH U TPAKTOPOB MPH MOUCKE
BapHaHTOB U KOMIIPOMHMCCHBIX PCIICHUN
po0JIeM UX MPOU3BOJCTBA, MOJCPHHU3AIHNA 1
pPEeMOHTa aBTOMOOMIIEH U TPAKTOPOB.

OO y4aroIHiiCs JEMOHCTPUPYET TOCTATOUHO
MOJTHOE COOTBETCTBHE CICAYIONIMX YMECHHIA:
BBITIOJIHATDH aHAJIN3 HAIPSY)KEHHO
Je(OPMHUPOBAHHOT'O COCTOSIHUS IETaNCH U
Y3JI0B aBTOMOOMIIEH U TPAKTOPOB MPH MMOUCKE
BAPUAHTOB U KOMIIPOMHUCCHBIX PELICHUN
npo0IIeM HX TIPOU3BOJCTBA, MOICPHU3AIINH 1
pEMOHTa aBTOMOOGHJIEH U TPAKTOPOB.
OrmiepupyeT MPHOOPETEHHBIMUA YMEHHUAMH,
TPHIMEHSET UX B CUTYAIUAX TIOBBIIIEHHOM
CITOKHOCTH.

BJIAJ1€Th:
HAaBbIKaMH ITPUMCHCHUSA

METOJO0B BEIYHCIIATEIIHLHOMN
MEXaHUKHU JUIsl pacyera
HaIpsHKEHHO
nepOopMHPOBaHHOTO
COCTOSIHUS JIeTallel 1
y3JI0B aBTOMOOWMIIEH 1
TPaKTOPOB.

OOyJaroniuiicsi He BIaIeeT WIH B
HEJIOCTAaTOYHOM CTENEHU BIafeeT

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

OO0yJaroniuiicss B JOCTATOYHO TIOJTHOM
00BEME BIALEET

HaBBIKAMU IIPUMCHEHUS METOJIOB
BBEIYUCITUTEIFHON MEXaHUKH JIJISI pacyera
HaTPSKEHHO 1e(OPMHUPOBAHHOTO COCTOSHHS
JleTasield ¥ y3JI0B aBTOMOOMIIEH U TPAKTOPOB.
[TpumeHnsieT moydeHHbIE HABBIKU B
CUTYaIIUsX TOBBIINIEHHOMN CIIOKHOCTH.

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

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

1. Tlpucekun,

B.JI. OcHOBBI

METOJa KOHCYHBIX DJJICMCHTOB B MCXAHHKC

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

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

®enepaunu, HoBocubupckuit
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2. MumenkoB, I'.B. Meroq KOHEUYHBIX 3JIEMEHTOB B KypC€ CONPOTHUBIECHUS
MaTepHasioB [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) I0MOJIHUTEIbHAS JIUTEepaTypa:

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

2. Xonomos, N.C. PacdeT TIOCKMX KOHCTPYKIIUNA METOJOM KOHEYHOTO 3JIEMEHTa /
N.C. Xomnomnos, W.B. Jloceea: MHWHHUCTEPCTBO HAVYKMW W BBICHIEI'O
OBPA3OBAHUSA PO, depepaibHOE TOCYyIapCTBEHHOE OIOKETHOE O00pa30BaTEIbHOE
YUpEeXIAEHUE BhICIIEr0 NpodeccuoHanbHOro oopasoanus «CaMapCKuii rocy1apCTBEHHBIN
aApXUTEKTYPHO-CTPOUTENbHBIA YHHBepcuTeT». — Camapa: Camapckuil rocyaapCTBEHHbBIN
aApXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCHUTET, 2014. — 102 C. URL:
http://biblioclub.ru/index.php?page=book&id=438328.

B) IPOrpaMMHOe o0ecrevyeHre U HHTePHeT-pPecypcehbl:
[IporpammHuoe obecrieueHue:
- YHUBEpCaJbHas MpOrpaMma METOAa KOHEUYHBIX 3JJIEMEHTOB, NpPUMEHsEMas Ha
OPEANPUATUAX MAIIMHOCTPOCHUS;
- YHUBepcaabHas mporpamma 3-D npoextupoBanus, puMeHseMas Ha NPeapUsTUIX
MaIlIMHOCTPOEHUS,
- o(puicHOE MporpaMMHOE OOecIIeUeHue.
HNHuTepHeT-pecypchl HE IPETYCMOTPEHBI.

) 3/IEKTPOHHO-00pa3oaTe/IbHbIe pecypchbl
J0P HaxoanTcsa B pa3paboTke.

8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHue T CIUIINHBI.
KomnproTepHbIii K1acc: CTONBI, CTYJbs, MAPKEPHAs JOCKa, KOMIIBIOTEPHI, IIOIBECHON
MIPOEKTOP, HACTEHHBIN MPOEKLUMOHHBIN 3KkpaH. Pabodee MecTo mpenogaBartess: CToJ, CTYJI.
Aynautopust Uil IEKIMOHHBIX U MPAKTHYECKUX 3aHATHI oOuiero GoHaa, CToNbl yueOHbIe
CO CKaMbsIMM, ayIUTOpHAs A0cka. Pabouee MecTo npenogaBartess: CTOJ, CTy.

9.MeToau4yeckue peKOMeHAAIUM 1JIS CAMOCTOSITEIbHOW PadoThl CTY/IEHTOB
3aayaMu CaMOCTOSITENIbHON paOOThI CTYI€HTOB SIBJISIFOTCS:

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

YMEHHU CTYJICHTOB;

. YroyOneHue u pacimpeHre TEOPETUIECKOU MOATOTOBKH;
. @opMUpOBaHHME YMEHUN HCHOJIb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIPABOYHYIO

JTOKYMEHTALIMIO U CIICHUAIBHYIO JINTEPATYPY;

. Pa3zBuTHEe mMO3HABATENBHBIX CIOCOOHOCTEH U AaKTUBHOCTH CTYJICHTOB, TBOPUYECKOM

PRIANIEATAMBEI, CAMOCTOATCIIPHOCTH, OTBETCTBECHHOCTH U OPIraHU30BaHHOCTH,

. Mcmonp3oBanne matepuana, COOpPaHHOTO W TOJYYEHHOTO B XOJ€ CaMOCTOSITEIbHBIR

3aHATUI HA MPAKTUYECKUX 3aHATUAX, NPU HANMCAHUM KYPCOBBIX U BBITYCKHOU
KBIM(PUKAUUOHHON padoT, s 3(PpPEeKTUBHON MOATOTOBKM K UTOTOBBIM 3ayeTaM H



N3ydyeHne MUCUUILIAHBI JOIKHO CONMPOBOXKIAATHCS MHTEHCUBHOM CaMOCTOSITEIbHOU
paboTON  CTYIEHTOB C PEKOMEHJOBAHHBIMU MPENOAABATEISIMU  JIUTEPATYPHBIMU
MCTOYHUKAMU U C MaTepHUaIaMU, TOJYYEHHBIMH Ha JICKIMOHHBIX, TPAKTUUYECKUX 3aAHATUAX
u jJabopaTopHbIXx paboTtax. CTyJEHT OJDKEH MOMHUTh, YTO HAYMHATh CAMOCTOSITEIIbHbBIC
3aHATUS CJIEAYET C MEPBOTO JHS W3YYEHHS JHCLUIUIMHBI U MPOBOJIUTH UX PETYISPHO.
OdeHb BaXXHO MPUIIOKUTh MAKCUMYM YCHUJIUW, BOJIM, YTOOBI 3aCTaBUTh ceOsi paboTaTh ¢
IIOJIHOW HAarpy3KOou C IEpPBOro JHS.

Kaxaplii CTyZeHT OMKeH caM IUTaHHPOBAaTh CBOIO CaMOCTOSITENIbHYIO paboTy,
MCXOJIS U3 CBOMX BO3MOKHOCTEH M IPHOPUTETOB. DTO CTUMYIHPYET BHITIOJHEHNE PAaOOTHI,
co3zlaer 0oJiee CIOKOWHYI0 OOCTaHOBKY, YTO B HMTOrE MOJIOKUTEIBHO CKAa3bIBACTCS Ha
YCBOCHHMM MaTepuaa.

Ha ocHoBe u3yueHHs] pEeKOMEHJOBAHHOW JUTEpaTyphbl IIEIECOO00Pa3HO COCTABUTh
KOHCIIEKT OCHOBHBIX TEPMUHOB, IMOJIOXKEHUHN U ONIpeAeICHUM, TPEOYIOMMNX 3alIOMUHAHUS U
HEOOXOIUMBIX JIJISi OCBOCHUS Pa3esiOB JUCITUTUIHHBI.

JIJist TII0I0TBOPHON PpabOThl HEMAJIOBAKHOE 3HAYCHUE MMEET OOCTaHOBKA, OpraHU3allus
pabouero mecta. HyxHO m00uTBhCSA, 4TOOBI MECTO pabOThl MO BO3MOXKHOCTH OBLIO
OCTOSHHBIM. PaboTa Ha TPUBBIYHOM MeECTe JieJlaeT ee OoJjee IJI0J0TBOPHOM.
[IponykTUBHOCTh PAOOTHI 3aBUCUT OT MPABWIBHOTO YEpPENOBaHUSA TpyAa W OTAbIXA.
[TosToMy Ka)xaple yac WU JABa CleAyeT AenaTh, nepepblB Ha 10-15 MunyT. BbixonHbie
JHU JIy4Ill€ MOCBSITUTh aKTUBHOMY OTJBIXY, 3aHSATHUSM CIIOPTOM, MPOTYJIKaMU HA CBEXKEM
BO3Ayxe W T.1I. Jlake MepekiItoueHue ¢ OJHOr0 BHAA YMCTBEHHOM pabOThI Ha Jpyrou
MOXET CIY>KUTh aKTUBHBIM OT/BIXOM.

Ocoboe MecTo ynensieTcsi KOHCYIbTUPOBAHUIO, KaK OJHON 13 (popM 00y4eHHUsI U KOHTPOJIS
caMocTosiTelbHOM  paboThl. KoHCynbTHpOBaHWe mpesamnonaraer ocoObiM  oOpazom
OpPraHU30BaHHOE  B3aUMOJCHCTBUE  MEXJy  NpEnojaBaTeleM-KOHCYJIbTAaHTOM U
CTyJICHTaMU, HaNpaBJICHHOE Ha pa3peuieHue NnpoOdJeM ¢ BHECEHUE TMO3UTHUBHBIX
U3MEHEHUM B I€SITEIbHOCTD CTYAEHTOB.

9.1 MeToanuecKue yKa3aHUs M0 BbINOJHEHUIO U 0QOPMJICHHI0 PACUYETHBIX 3aIaHUIl
o AucuuIinee «Meroa KOHEYHBIX 3JIEMEHTOB)

9.1.1 TpeGoBaHus K 0(p)OPMJICHUIO BBITIOJTHEHHBIX PACYETHBIX 3aJaHNH
e BrimonHeHHoe pacueTHOE 3a/JaHKue JOHKHO OBITh O¢opMIIEHO Ha JHcTax (popmara
A4 co craeayoomuMy MOJSAMU:

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

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

e BrInoJIHEHHOE pacUyeTHOE 3aJJaHuE JOJKHO COAEPKATh CIIECIYIOIINE pPa3/ieiibl:
o Conepxanue.
e Bsgenenue.

13



OcHOBHasl 4acTb.

3aKItOuYeHHE.

CHucoK HCMONb30BAaHHON JIUTEPATYPHI.

[Ipunoxxenus (He SABISAIOTCA OOSA3aTETBPHONW YACTBIO OTYETA).

Crtpanunpl oTyeTa JOJDKHBI ObITH TNMPOHYMEpoBaHbl. Hymepanms HauuHaeTCs Co
BTOpOM CTpaHuilbl. Ha TUTYIbHOM JMCTE HOMEp CTpaHHUIIE HE MPOCTABIISETCH.

B ocHOBHOW uYacTu HaxoAsTCs BCE€ MPOHYMEPOBAHHBIE TIJIaBbl, maparpagsl H
noamaparpadsoi.

Hymeparust maparpadoB u monmnaparpadoB MPOU3BOIATCS CIACAYIOIIUM

oOpazom:

o [lepBas nudpa oOo03HAYaET HOMEp TJIABHI.

e Bropas mudpa - nopaakoBslii Homep mnaparpada.

e Tperbs mudpa - MOPAAKOBBIH HOMeEp mojmnaparpada.
Hanpumep, naparpad 2 u noxnaparpad 5 maparpada 2 riaBbl 3:

e |l Onucanue pacuyeTHoi cXeMbl

e 3.2 I'paHM4HBIC YCJIOBUS

e 3.2.5 I'paHuvYHbBIE YCJOBHUA MO NepeMelleHUAM

Hymepanus pucyHKOB NPOU3BOAMUTCS CIEAYIOIIUM OOpa3oM:
e IlepBas uudpa oO03HaYaeT HOMEp TJIABHI.
e Bropas mudpa - nopsakoBblii HOMEpP PHCYHKa B IJIaBe.

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

e Puc. 3.11. /InamoroBoe OKHO BBOJA HMCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBbl, maparpada, nognaparpada U pUCyHKa He
ctaButTca. Ha3BaHue riiaBbl MUIIETCS 3arJIaBHBIMU MOJTY>KUPHBIMU OykBamu. Ha3zpanus
naparpadoB u noanaparpadoB MUIIYTCS CTPOYHBIMU MOITYKUPHBIMUA OyKBaMH, 3a
MCKIIFOUEHHEM NepBOM OYKBbI, 3araaBHoOM. [lonnaparpadsl MOryT ObITh BbIEIIEHbI
KYpPCUBOM.

Hywmepamusi ucmonb30BaHHOW JIUTEpaTyphl MPOU3BOAUTCS 1uOO0 B  ajndaBUTHOM
MopsIZIKe, INOO 1O Mepe CChIJIOK Ha HEE B TEKCTE KypCOBOW PabOTHI.
[Tpumepsl odopMieHUST JIUTEPATYPHI.

Kuurn:

e bunepman B.JI. — Teopus Mmexanndeckux konedanuii. — M.: Beicur. 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 KcclieoBaHne (hOPMBI KPUBOW yCTaIoCTH //
3aBojckas nadoparopus. Juarnoctuka marepuanos, 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 PA3€J0B BBITIOJTHCHHBIX PACYCTHBIX 3aI[aHI/Iﬁ

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

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

3a7ad4.

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

XapakTep.

3. B ocHOBHOII YacTH TOAPOOHO OMUCHIBACTCS MOCIEI0BATEILHOCTh PEIICHUS 3a4a4u.
Ilpumepnwiii IaH OCHOBHOM YaCTH

[TocTanoBka 3amaun. CBemeHus 00 OOBEKTE HCCIEAOBAHHMS W 00JIaCTU
MalIMHOCTPOEHHUS.

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

NcxonHbie TaHHBIE, OMCAHUE PACUETHOW CXEMBI.

Xapakrepuctuku moaenun MKD. KonnuecTBo 371€MEHTOB, Y3JI0B, CTENIEHEN
cBOOO/IBI.

OnucaHue TUIOB KOHEYHBIX 3JIEMEHTOB.

HNudopmanust 00 yCIoBUIX 3aKPEIUICHHUS U HATPYKEHUS.
[TocnenoBarenbHOCTh (OPMHUPOBAHUS MOJIETH CPEICTBAMH ITPOTPAMMBI
MK, 0coO€HHOCTH TTOATOTOBKH MOJIEIIH.

Nudopmanus 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 OLOCHKAa MW OCHOBHBIC BBIBOJBI BBITTOJTHEHHOU

paboTHI.
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5. B npuno:kenue BoiHOCUTCS MH(DOPMALIMOHHBIA MaTepHal, He TPeOYIOIUi JeTalTbHOTO
paccMOTpEHMs B OCHOBHOM 4acTu (Hampumep, Tabiuibl, rpaduKu, pUCYHKH, TUCTUHTH
nmporpaMMm M T.I1.)

9.1.3 TpeGoBaHusl K BbINOJHEHUIO PACYETHBIX 3aIaHUI

1. PacuetHoe 3aaHue NOJDKHO OBITH O(OPMIICHO COTJACHO TPEOOBAHUSAM YKa3aHHBIM
BBIIIIE.

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

3. PacuerHoe 3aaHue TOMKHO OBITH CIAHO 32 JBE HEJENU O OKOHYAHUS CEMECTpa.

9. MeToauueckue PEKOMEHIANUMN IJIA IIPperoaaBaTe A

B3anmonenicTBre mpenogaBarelst Co CTyJA€HTAMU MOHO Pa3eiUTh Ha HECKOJIBKO
COCTaBIIIOIIMX — JICKIWOHHBIE, MPAKTUYECKUE 3aHATHUS M  KOHCYJIBTHUPOBAHUE.
[IpenogaBarens NOMKEH IMOCIENOBATENBHO BBIUMTATH CTYJEHTAM P JIEKIHHW, B XOIE
KOTOPBIX CJIEAYET COCPEIOTOYNTh BHUMAHHE HA KIIOYEBBIX MOMEHTAaX KOHKPETHOI'O
TEOPETUYECKOTO MAaTepuaia, a TAKKE OPraHU30BATh ITPOBEACHUE MPAKTUYECKUX 3AHSATUN
TakuM 00pa3oM, 4YTOObI AKTHBU3UPOBATh MBIIUICHHE CTYJEHTOB, CTUMYJIHPOBATH
CaMOCTOSATENIbHOE H3BJICYEHHME HMH HEOoOXOAMMOW UWHGOpMAIMK W3  Pa3IMYHBIX
VCTOYHUKOB, CPAaBHUTEIIbHBIM AHAJIU3 METOAOB PELICHMM, COIOCTABICHUE ITOJTYYECHHBIX
pe3ynbTaToB, (OPMYIMPOBKY M apryMEHTAllMI0 COOCTBEHHBIX B3IJIIJOB Ha MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HavyanoM mpenojaBaHUs NPENoIaBaTeN0 HEOOX0AUMO:

- U3Y4UTH paboUyIo MPOrpaMMy, LEIN U 3a/1a4il TUCIUIUINHBI,

- YETKO IMpEeJCTaBIATh ceOe, Kakue 3HAHMs, YMEHHUS W HaBBIKU JOJDKEH HpPUOOpEcTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOU paboThI;

- U3YYHUTh COJIEPIKAHNE PA3AEIIOB TUCIUIUINHBI.

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

Bo BcTynuTenbHON YacTH JEKIMU OOOCHOBAaTH MECTO W POJIb M3y4yaeMOW TEMbI B
y4eOHOM TUCHUIUIMHE, PACKPBITh €€ MpaKkTUYecKkoe 3HaueHue. Eciu unTaercs He mepBas
JIEKIUS, TO HEOOXOAMMO yBSI3aTh €€ TEMY C MPEeAbIayIeH, He Hapyllas JIOTUKH U3JI0KEHUS
yuebHoro matepuana. JIekiuio cieayer HauMHaTh, TOJIBKO YETKO 0003HAUUB €€ XapakTep,
TEMY U KPYT T€X BOMPOCOB, KOTOPBIE B €€ X0/€ OyIyT pacCCMOTPEHBI.

B 0CHOBHOI YacTu JEKIMH CIEAYeT pacKpbIBaTh COAEpKaHUE YUYEOHBIX BOIPOCOB,
AKIICHTUPOBAaTh BHUMAHHE CTYJICHTOB HA OCHOBHBIX KAaTETOPHSX, SIBICHUAX U MPOLECCAX,
OCOOEHHOCTSIX MX MpOTeKaHus. PackpbiBaTh CYIIHOCTh U COJAEPKAHHME PA3NMYHBIX TOYEK
3pEHUS U HAYYHBIX MOJXOJOB K OOBSCHEHHIO T€X WM HMHBIX SIBICHUW W MPOLIECCOB.
Cnenyer apryMeHTUpPOBAaHO OOOCHOBAaTh COOCTBEHHYIO IMO3ULHIO IO  CIIOPHBIM
TEOpeTHYeCcKUM BomnpocaM. [IpuBoauTe mnpuMepsl. 3agaBaTe MO XOAY W3JI0KEHUS
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JEKIMOHHOTO MaTepraja pUTOPUYECKHE BOIIPOCHl U CaMOMY JaBaTh Ha HUX OTBET. DTO
CIIOCOOCTBYET aKTHBU3AIIMM MBICIUTEIBLHON JESTENIBHOCTU CTYACHTOB, MOBBIIICHUIO UX
BHMMAaHUs U MHTEpEca K MaTepualy JIEKLIHH, €€ coiepkanuto. [IpenogaBarens MOKEH
PYKOBOJUTH pPabOTON CTYACHTOB [0 KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO Marepuala,
NOYEPKUBATh HEOOXOJUMOCTh OTPAKEHHUS B KOHCIEKTaX OCHOBHBIX IMOJIOXKEHUHN
U3y4aeMou TeMbl, 0CO00 BBIJENSS KaTeTOPUMHBIN anmnapar.

B 3akiounuTensHON 4acTH JIEKIUU HE0OXOAUMO CPOpPMYIUPOBATH OOIIHUE BBHIBOJIbI
[0 TEME, pPaCKpBIBAIOIIME COJEPKAHME BCEX BOIPOCOB, IMOCTABJIECHHBIX B JICKIIHH.
OOBABUTH TUIAaH OYEPEAHOTO CEMUHAPCKOTO WM JIAOOPATOPHOTO 3aHATHS, 1aTh KPaTKUE
PEKOMEHJIAllMK M0 TOJrOTOBKE CTYJCHTOB K CEMHHapy WM JabopaTopHoil padorte.
Onpenenute MECTO M BpeMsl KOHCYJbTAallMH CTYAEHTaM, IOKEJIABIIMM BBICTYIUTh Ha
CEeMHUHape C I0KJIaaMu U pedepaTamu 1o akTyaIbHBIM BOIPOCaM 00CYX TaeMON TEMBI.

[leap mnpakTUYECKHX 3aHATUA - OOECHEYUTh KOHTPOJIb YCBOCHHS Yy4eOHOTO
MmaTepuaia CTyIAEHTaMM, pacIIUpeHHe M YriIyOJIeHWe 3HaHWM, IOJY4YEHHbIX MMM Ha
JeKUUAX W B XOAe camocTosTenbHOM paboThl. [loBbimieHue 3¢ dekTuBHOCTH
NPAaKTUYECKUX 3aHATHM JOCTUTraeTcs MOCPEACTBOM CO3/1aHUsl TBOPUYECKOW OOCTaHOBKH,
pacrojararoueil CTyJ€HTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3IVIAJIOB U CYXKICHHM MO
00Cy>KJJaeMbIM BOIPOCAM, >KEJAHUIO Yy CTYAEHTOB MOpadOTaTh y JOCKU IPU PELICHUU
3azay.

[locne  Kaxaoro  JEKNMOHHOIO W IPAKTHYECKOrOo  3aHATUSA  cHenarh
COOTBETCTBYIOILIYIO 3allUCh B ypHajaxX ydeTa IOCEHIa€MOCTH 3aHSATUU CTYyJIECHTAMH,
BBISICHUTB Yy CTapoCT y4e€OHBIX TpyNH HPUYMHBI OTCYTCTBHSI CTYJEHTOB Ha 3aHATHUSX.
[IpoBoWTh TPYNNOBBIE WM HMHIWBHUAYaJIbHbIE KOHCYJIBTALIMM CTYJIEHTOB IO BOIPOCAM,
BO3HUKAIOIIMM Yy CTYJIE€HTOB B XOJE€ HX MOJArOTOBKM K TEKYyLIEH 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 mpuioxkeHus. OuneHka
BBICTABIIIETCS NpErojaBaTeeM M 00bsABIseTCs Tmocie oreera. llpenonaBarensb
OPUHUMAIOIIMK 3a4eT WIA 3K3aMEH JMYHO HECET OTBETCTBEHHOCTh 3a MNPaBHIIBHOCTH
BBICTaBJICHUS OLICHKHU.
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[Iporpamma coctraBieHa B cooTBercTBUM ¢ DenepanbHbIM  TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHbIM CTAHJIAPTOM BBICHIETO OOpa30BaHUs IO HAMPABICHUIO TMOATOTOBKU
23.05.01. HaszemHble TpaHCHOPTHO-TeXHOJIOTHYeCKUe cpenctBa (mpoduias: "Ilepcrek-
TUBHBIC TPAHCIIOPTHBIC CpecTBa").

IIporpammy cocTtaBuiI: i v

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

3aBeayromuii kadeapon

npodeccop, I.T.H. /Kemtep A.B./
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[Ipunoxenue 1.

CTpykKTypa U coaepkaHue TUCHUILIMHBI «MeTol KOHEYHBIX 3JIEMEHTOB)
1o HanpasJeHnio noAroroBku 23.05.01. HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(mpoduin: "llepcnekTHBHBIE TPAHCIIOPTHBIE cpeacTBa’)

< Buabi yueOHoli padorsl, ®opm
@ = B BKJII0YAsl CAMOCTOATEIbHYIO Buabi camocTosiTeJibHOH padoThl bl
Paznen S =2 paboTy CTy1€eHTOB, CTY€HTOB arrect
/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
IllecToii cemecTp
1.1 | Tema 1. Bseoenue 6 1-2 4 2 6
Tema 2. Céedenusn us
1.2 | mamemamuku u mexanuxu 6 3-4 4 2 6
dehopmupyemozo meepoozo mena.
Tema 3. Memoo Koneunvix
1.3 | anemenmoe Kax evluucaumenbHblil 6 5-6 4 2 6
Memoo peueHus 3a0ay MexaHuKku
Tema 4. Memoo koneunwvix
14 |d7emenmos 3a0aue niocKozo 6 7.8 4 2 5
HANPANCEHH 020, NTIOCKO20
oedopmuposannozo cocmoanuil
Tema 5. Teopus
1.5 | uzonapamempuueckux Koneunvix 6 9-10 | 4 2 6
I1eMEeHmM 08
Tema 6. Mooenu memooa
1.6 | koneunwvix 31emenmos 05 pacuema | 6 11-12 | 4 2 6
naacmun u 0007104eK
17 Tema 7. Mooeauposanue 6 13-14 | 4 2 6
Men10npo8OOHOCIU MEMOOOM
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KOHEYHbIX I]IEMEHMO6

1.8

Tema 8. Ippexkmuenvie yucnennvie

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

15-16

1.9

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

17-18

(DOpM(l ammecmauuu

Bcero yacoB no aucIuIinHe
B IICCTOM CEMECTPC

36

18

54

Bcero 4acoB mo 1uCIUIJINHE BO
BCEX CeMeCTpax

36

18

54
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Tpunoacenue 2
paboueil npocpamme
MUWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHIS POCCUICKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMMOJINTEX)

HanpagjieHue moAroToBKM:

23.05.01. HazemHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(mpoduan: "lepcnekTHBHbIE TPAHCIOPTHBIE cpecTBa'")
Dopma obyuenus: ounasl
Buo npogeccuonanvroii oesmenvnocmu: (B coomeememeuu ¢ @I'OC BO)

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLHUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB»

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPeACTB:

CocTaBUTEND:

JlyxpsnoB M.H.

Mockea, 2022 200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

BBIYHMCIIUTENILHBIE aJITOPUTMBI, IPUMEHSIEMBIE B
COBPEMEHHOM IIPOTPaMMHOM 00eCTICUCHUH ISt
peLIeHNs IPUKIAIHBIX 3a]]a4 aHaIu3a, HallpsHKEHHO
ne(OpPMHPOBAHHOTO M TEIUIOBOTO COCTOSTHUMA
KOHCTPYKIUH aBTOMOOMIICH U TPAKTOPOB.

BO3MOYXHOCTH COBPEMEHHOTO IIPOTrPAMMHOI0
00eCIeuCHHs METO1a KOHEYHBIX DJICMEHTOB IS
peUICHUA MHKCHCPHBIX 3aJa4d Ipu MMpoOru3BOACTBE,
MoACpHU3allUU U PEMOHTC TPAHCIIOPTHO-
TEXHOJIOT'MYECKUX CPEACTB, UX TEXHOJOTHICCKOTO
000pyI0BaHUSA ¥ KOMIUICKCOB Ha MX 0a3e

TEOPETUIECKHE BOIIPOCH O0eCIIeUeHUS
MIPOYHOCTU KOHCTPYKUUH, CBSI3aHHBIE C pELIEHHEM
po0IIeM MPOU3BOJICTBA, MOJCPHU3AINH U PEMOHTA
aBTOMOOMIICH U TPaKTOPOB
yMeTh:

HCIOJIb30BaTh COBPEMEHHOE ITPOTrPAMMHOE
obecrieueHue JUIsi pacueTHOT0 aHAIN3a, HAIIPSHKEHHO
Je(OPMUPOBAHHOTO U TEIIJIOBOTO COCTOSIHUM JIeTanel u
y3JI0B aBTOMOOMJIEH U TPaKTOPOB.

M0JIb30BATHCSI BO3MOKHOCTSMU,
pEeaOCTABIIAEMBIMU COBPEMEHHBIM ITPOTPAMMHBIM
oOecrieyeHHEeM METO/1a KOHSYHBIX 3JICMEHTOB IS
MIPOBEJIEHUS] TEOPETUUECKUX HAYUHBIX UCCIIEI0OBAaHUI
[IpH PELICHUN WH)XXEHEPHBIX 3a7a4, BOSHUKAIOLUX [IPH
MIPOU3BOJICTBE, MOJEPHU3ALIUN U PEMOHTE
TPAHCIOPTHO-TEXHOJIOTUYECKUX CPEACTB, UX
TEXHOJIOTUIECKOTO 000pyIOBaHUS M KOMILUIEKCOB Ha MX
6aze

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnosorua |(Popma Crenenu ypoBHeii 0CBOeHH
HNH- OOPMYJINPOB- (opMupoOBaHM |OLIEHOYHOT |[KOMIIETEHIUIA
JEKC |KA | 0 cpeacTBa
KOMIIeTeHIU
[IK-4 |CnocoGeH BBIMOIHUTD 3HATH: CamocrositenbHas |YCTHBIN Ba3oBblii ypoBeHb:
HWHXXCHEPHBIC PACYCTHL HanpaBJICHUA Pa3BUTHUA BIYUCIUTCIIbHBIX pa60Ta, JICKIIUH, OoIpocC - criocobeH OPHUEHTHUPOBATHLCS B HAIIPABICHUAX
ATC. METOJIOB B MeXaHHKE U 3 eKTuBHBIC HIPaKTUIECKHUE Ppa3BUTHS BBIYUCIUTENBHBIX METOJOB B MEXaHUKE
3aHATHA

U pa30UpaThCs B COCOOAX UCIOIb30BAHUS

3 PEKTUBHBIX BHIYUCIUTENBHBIX aJITOPUTMAX,
MPUMEHSAEMBIX B COBPEMEHHOM IIPOrPaMMHOM
o0ecrieueHny I PeIIeHNs IPUKIIaIHbIX 331349
aHaJIM3a, HAIPSDKEHHO Ae()OPMHUPOBAHHOTO H
TEIUIOBOT'O COCTOSTHUHM KOHCTPYKIUH aBTOMOOMIICH
U TPaKTOPOB.

- CIIOCOOEH BBINOJIHATH TEOPETHUCCKHE
HCCIICI0OBaHMA ITyTeM NPOBECHUS PACUETOB
METOJIOM KOHEYHBIX 3JIEMEHTOB HaMpsKEHHO-
JeopMUPOBAHHOTO ¥ TEIJIOBOI'O COCTOSIHUIA
KOHCTPYKTHBHBIX 2JIEMEHTOB TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB

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

IloBbIlIEHHBI YPOBEHD:

- CIOCOOEH CaMOCTOSITEIIbHO OPUEHTHPOBATHCS B
HaNpaBICHUSIX Pa3BUTHS BBIYHCIUTEIBHBIX
METOJIOB B MEXaHUKE U Pa3doupaThCs B ciocobax
UCTIOJIb30BaHUsI 3 (HEKTHBHBIX BEIYMCIUTENBHBIX
aNropuTMax, IPUMEHSIEMBIX B COBPEMEHHOM
MIPOTPAaMMHOM 00€CTICUCHHUH AJISI PEIIeHH
MPUKIIAHBIX 3a/1a9 aHAJIN3a, HAPSHKEHHO
Je(opMUPOBAHHOTO M TEIIIOBOTO COCTOSTHUN
KOHCTPYKIIMI aBTOMOOMIIEH U TPaKTOPOB;
MPaKTUYECKOE MPUMEHEHNE OTYYEeHHBIX 3HaHUH B
mpolecce MOATOTOBKU K CEMUHApaMm, K
BBICTYIICHHIO C IOKJIaJJOM

- crocoOeH CaMOCTOATCIIBHO HCII0JIb30BATh
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BBINOJIHATH aHAJIN3 HATPSKEHHO
ne(OpMHUPOBAHHOTO COCTOSHHUS JeTalel U Y3JI0B
aBTOMOOWMIICH U TPAaKTOPOB IIPH MTOUCKE BAPUAHTOB U
KOMIPOMHUCCHBIX PEHICHUH IPOOIIeM HX IPOU3BOICTBA,
MOJICPHU3AINH U PEMOHTa aBTOMOOWIIEH 1 TPAaKTOPOB
BJIAJ€eTh:

HABBIKAMH HCTIONIB30BaHUS OTHON W3
COBPEMEHHBIX BBIYHCIIUTEIBHBIX ITPOTPaMM,
peanm3yroneid MeTo] KOHEYHbIX SJIEMEHTOB, JUIs
pacyera, HaIpsHKEHHO 1e()OPMUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUIL ZieTallei U y3JI0B aBTOMOOMIIEeH 1
TPaKTOPOB.

npueMamMu 00pabOTKH IaHHBIX U
3¢ GEKTHBHBIME aITOPUTMaMHU HHTSPIPETAIIHN
Pe3yIBTaTOB KOMIIBIOTEPHOTO aHATH3a HAIPSKSHHO-
Jne(OpMHUPOBAHHOTO H TETUIOBOTO COCTOSTHHM JeTael u
Y3JI0B MaIIiH
HaBBIKAMHU IIPUMCHEHUS METOJIOB BEIYUCIUTEIILHON
MEXaHHKH ISl pacyeTa HalpsHKEHHO
J1eOpMHUPOBAHHOTI'O COCTOSIHUS JIETaNeH U Y3JI0B
aBTOMOOMIIEH U TPAKTOPOB

COBPEMEHHOE NpOrpaMMHOE OOecHedeHue JJist
aHaIM3a HaIpsHKEHHO nehopMUPOBAHHOTO
COCTOSIHHS M IIPOYHOCTH AETaJeH U y3JI0B MaIlHH.
NpaKTUYeCKOe IPUMEHEHNE MTOTyYCHHbIX 3HAHHUH B
mporecce  HNOATOTOBKM K CeMHHapaM, K
BBICTYIUICHHIO C IOKJIaJI0M
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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 «JluHamuka, IpOYHOCTH MAIIIMH U
COITPOTUBIICHUE MATEPUAIIOB)

JucuurvHa - MeToa KOHeYHbIX 3JIeMEHTOB
Hanpagnenue -23.05.01. HazeMHbIe TpaHCITIOPTHO-TEXHOJIOTUYECKUE CPEIICTBA
(mpo¢wib: "llepcieKTHBHBIE TPAHCIIOPTHBIE cpecTBa ')

8.

9.

Bonpocsl 1J11 KOHTPOJIA 3HAHUI (YCTHOIO OIpoca)
OCHOBHBIC IOHATHS METOIa KOHEYHBIX 3JIeMEeHTOB. COBpeMeHHOE
nporpaMMmHoe obecrieueHue. [locnenoBaTensHOCTD PEIICHUS 3a1a4
METOJIOM KOHEUYHBIX AJIEMEHTOB.
KoHneunslii aneMeHT (ornpesenenue). ¥Y3ibl KOHEUHOTO AIeMeHTa
(ompenenenne). CreneHu cBOOOIBI KOHEYHOTO dJIeMEHTA (OIpenesieHue).
OyHKIMU (HOPMBI KOHEYHOTO JIEMEHTa (OTIpPE/ICIICHHE).
CTpyKTypa COBpEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB METO/]a KOHEYHBIX

OJICMCHTOB.

Ha3nauenwne u pyHKImu npernporieccopa B mporpaMmmax MeToJ1a KOHEYHBIX

JJIEMCHTOB.

Hasznauenue u pyHKIMM peliatesis B IporpaMMax MeToia KOHEUHBIX

JJIEMCHTOB.

Ha3nauenue u pyHKIIMU NOCTIpoOIIECCOpa B TPOrpaMMax METOJa KOHEUHBIX

JJIEMCHTOB.

Hanpspxenust u nepopmanuu (MOHITHS, €AUHULIBI U3MEPEHUs). BoipaxeHust
nedopmanuii uepes nepemerieHus. JINHeHbIe COOTHOIICHUS MEXKTY
HaIpsHKEHUSAMU U JehOpMaIIHsSIMHU.
[11nockoe HanpsHKEHHOE U TIOCKOE 1e(hOPMUPOBAHHOE COCTOSIHUE.
KomrmonenTsl HanpspkeHuit 1 AedopMaiuii, OTIIMYHBIE OT HYJIS.
CooTHoUIEHUsT yIPYTOCTH JJIsl TIFIOCKOTO HAMPSI>KEHHOTO COCTOSTHUS.
10.®ynk1uu HopmMbl KOHEUHBIX 71eMeHTOB. CBOMCTBA QYHKIHI (POPMBI.
11.®ynk1mn GOpMBI CTEP)KHEBOTO KOHEYHOTO JIEMEHTA.
12. ®ynkuuu GopMbl MIOCKOTO TPEYTOIBHOTO KOHEYHOTO 3JIEMEHTA.
13.®yukuuu Gopmbl 6aTOYHOr0 KOHEYHOTO AnemMeHTa. [lomuHoMbl DpMuTa.
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14.®yuk1iun GOpMBI TIIIOCKOTO OMIMHEHHOTO 4-y37I0BOI'0 KOHEYHOTO
DJIEMEHTA.

15.®@yukumu HopMbI IIIOCKOTO YETHIPEXYTOJIBHOTO KBaAPATUYHOTO §-y3JI0BOTO

KOHCYHOI'O 3JICMCHTA.

16.®yukumu HopMBI IIIOCKOTO YETHIPEXYTOJIBHOTO KBaAPATUYHOTO 9-y3]I0BOTO

KOHEYHOT'O 3JIEMEHTA.

17.®yukunu GopMbl MIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOTO KOHEUYHOTO
AJIEMEHTA C JIMHEWHOW anmnpOKCUMALIMEN.

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

19.I1psimoit meTo ostyyeHus: cootHomenunii MKD.

20.[TpuHIMIT MUHUMYMa MOTEHIIMATBHONU SHEPTUH, KaK BO3MOXHAsl OCHOBA
MKD.

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

22.00611ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEYHOTO JJIEMEHTA.

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

24 Matpu1ia )Ke€CTKOCTH CTEPKHEBOTO KOHEYHOTO AJIEMEHTA.

25.Martpurnia GyHKIHI GOpMBI CTEPIKHEBOTO KOHEYHOTO AJIeMeHTa. Matpuiia
nedopmanuii. Matpuiia HanpsHKEHH.

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

27.MeToapl YUCIEHHOTO MHTETPUPOBaHUS (DYHKIIMI OJTHOTO apryMeHTa,
npumensieMbie B MKD. KBangparypusie popmynel ["aycca—Jlexxanapa.
®opwmynia Tpaneuuii YuCcIeHHOTro HHTerpupoBanus. @opmyna CumriicoHa
YUCJIIEHHOTO0 UHTETPUPOBAHUS

28.0OCHOBHBIC THUITBI KOHEUHBIX 2JIEMEHTOB.

29.CTtep>XKHEeBOW KOHEUHBIH JIEMEHT.

30.banouHbIif KOHEUHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHAMIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbHble KOOpAUHATHI iomaan (L — koopauHater).

33.OyuHkuH GOpMBI H30TIAPAMETPUUECKUX KOHEUHBIX 2JIEMEHTOB JlarpankeBa

1 CepeHIMIoBa CEMEHCTB.
34.130mapamMeTprdeckrie KOHSUHBIC 3JIeMEeHTHI JlarpaHkeBa cemeicTBa.
35.M3onapameTpruyeckue KOHEUHbIE 3JIeMeHThl CepeHnnoBa CeMeCTRa.
36.EcTecTBeHHBIC KOOPIMHATHI M30TIAPAMETPUUECKUX MIEMEHTOB. X CBSI3H C
busnueckumu koopauHatamu. Juddeperupoanue no GU3NIECKUM
KoopauHaTaM (PYHKIHH GOPMBI SBHO BBIPAKEHHBIX YEpPE3 €CTECTBEHHbIC
KOOPJAUHATHI.
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37.YeTbIpexyroJibHbIM OUTMHEMHBIM KOHEYHBIM 3JIEMEHT MIOCKOHAIPSIKEHHOTO
COCTOsIHHs. BOCbMMY3JI0BOI HIECTUTPAHHBIN 2JIEMEHT JJI1 MOACIUPOBAHUS
TPEXMEPHOT0 HAPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHHSL.

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

39.1IpssMOyTONbHBINA KOHEUHBIH 3JI€eMEHT TOHKOW MIacTUHBI. DYHKITUH (POPMBI.
Tpeyronsuuk Ilackans.

40.0OcHoBubie MaTpuiibl B MKD. Matpunst pynkuuit hpopmsl, nedopmanui,
KECTKOCTH, MacC, S3KBUBAJICHTHBIX Y3JIOBBIX HAIPy30K.

41.PopmupoBaHue I7100aTbHON MAaTPUILIBI )KECTKOCTH KOHCTPYKIIMU U3 MaTpPHUIL
KECTKOCTHU OTJENbHBIX FIEMEHTOB (Ha IIPUMEPE CTEPKHEBOU 3a]1aUH).

42.Y4eT rpaHUYHbIX YCIOBUN B METOJI€ KOHEUHBIX JIEMEHTOB.

43.PacnipeieneHHble Harpy3KH B KOHEYHO-3JIEMEHTHBIX Mojensx. [IpuBenenue
pacupeeseHHbIX Harpy30K K y3JIaM KOHEYHO-3JIEMEHTHOW MOJEIIN.

44 MatpruyHO€ ypaBHEHUE JTUHAMUYECKOTO PAaBHOBECHSI KOHEUYHO-3JIEMEHTHON
CUCTEMBI.

45.00m1ee BhIpakeHUE sl MATPHUIILI MACC KOHEUHOTO JIEMEHTA.

46.Matpuiia Macc CTEpKHEBOTO KOHEYHOTO IJIEMEHTA.

47 .MatpuyHas (HopMyJIUPOBKA 3a/1a4U ONPEIEICHHS 4acTOT U opM
COOCTBEHHBIX KOJIEOaHUI KOHEYHO 3JIEMEHTHON CUCTEMBI B opMe 3a/1auu
Ha COOCTBEHHbBIC 3HAUECHUS.

48 Meton LDL" s pelIeHus] CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUN
B MKDO.

49.Meton X0JIEUKOTO JJIsl PELIEHUs] CUCTEM JIMHEWHBIX alre0pandeckux
ypaBHeHnuii B MKD. Metop ctatuueckoii konaeHcauuu B MKO.

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

51.CBoiicTBa MaTpuI] CUCTEM JIMHEUHBIX aJIFeOpanyecKuX ypaBHEHUHN Npu
MOJEJIIMPOBAHUU METOJIOM KOHEUYHBIX 3JIEMEHTOB

52.Urepanronnbie MeTOIBI perieHus cucteM MKD. Metoj conpsiKeHHBIX
I'PaJUEHTOB.

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

54.0co0eHHOCTH PaCUYETHBIX CXEM U KOHEYHO-2JIEMECHTHBIX MOJICIICH JIeTaleH,
y3JI0B U KOHCTPYKIUH aBTOMOOMIIEH U TpakTopoB. OCHOBHBIE MTPUEMBI U
CIOCOOBI MOJICIUPOBAHMS JIeTalIed, Y3JI0B U KOHCTPYKIIMIA aBTOMOOMIIEH 1
TPaKTOPOB METOJAOM KOHEUHBIX 3JIEMEHTOB.

55.11yTr NOBBIIEHNS] TOYHOCTH BBIITOJIHIEMOIO METOJOM KOHEUHBIX
AJIEMEHTOB PAaCYETHOI0 aHAJIM3a HAIPSHKEHHO-1e()OpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIUIA aBTOMOOMIIEN U TPAKTOPOB.

56.YpaBHeHME TEMIONPOBOAHOCTU. [ paHUYHBIE YCIOBHS JIs1 YpaBHEHUS
TEIJIONPOBOJIHOCTH YUET IPAHUYHBIX YCIOBHUI MEPBOro, BTOPOTO U
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TpeTbero poga. CranmoHapHas TEIJIONPOBOIHOCTb. Y paBHeHus Jlamnnaca,
ITyaccomna.

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

58.Pemienne 3a1aun HeCTallMOHAPHOM TEIMIIOMPOBOAHOCTH METOJOM KOHEUHBIX
AJIEMEHTOB. SIBHAsA U HEsABHAs CXEMbI TPEYTOJIbHUKA, CXEMa
uHrerpupoBanusa Kpanka-Hukoscona.
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUPEXJIEHWE BBICHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHUE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hampasnenue -23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKHE, Mpoduik: "[lepcriekTus-
HbIE€ TPAHCIIOPTHBIE CPEACTBA"
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 1
1. OcHOBHBIE TOHATUSA METOAA KOHEUHBIX 3JIEMEHTOB. COBPEMEHHOE TPOrPAMMHOE
obecrieyenue. [locnenoBaTebHOCTD PEHICHUS 33124 METOJJOM KOHEUHBIX 2JIEMEHTOB.
2. CTep>KHEeBOM KOHEUHBIN JJICMEHT.

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

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EIEPALIUMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIITHH U CONIPOTUBICHHE
MaTepUajIoBy
Jucuumimza - MeTol KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEICTBA, IPOPHIIb:
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3ATIAHUE Ne 2
1. Koneunslii 35ieMeHT (onpesenenne). ¥Y3ibl KOHEYHOro ieMenTa (onpeneienue). CreneHu
CBOOO/IbI KOHEYHOT'O 3JIeMeHTa (onpeaenenne). PyHKIUU GopMbl KOHEYHOTO 3JIeMEHTa
(ompenenenue).
2. TpeyronbHbIi TUHEHHBIH KOHEYHBIH 2JIEMEHT IJIOCKOHAIPSKEHHOTO COCTOSHUSI.
3. 3agava.

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

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «nHaMuKa, IPOYHOCTS MALIKH H COMPOTHBICHHE
MaTepHuaioBy
JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CpeAcTBa, mpoduis: «Ilep-
CIEKTUBHBIE TPAHCIIOPTHHIE CPEACTBAY
Kypc 3, cemectp 6
3AYETHOE 3AJIAHUME Ne 3
1. CTpyKTypa COBPEMEHHBIX MPOrPAMMHBIX KOMILJIEKCOB METOIa KOHEUYHBIX 3JIEMEHTOB.

2. CDYHKI_II/II/I (1)OpMI>I IMECTUT'PAHHOI'O 00BEMHOTO 8'y3JIOBOFO KOHEYHOT'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 YUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTepUajIoBy
JucuuruinHa - MeTo1 KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEICTBA, TPOQPHUITH:
«IlepcrieKTUBHBIE TPAHCIIOPTHBIE CPENICTBA
Kypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 4
1. Hasnauenue u QpyHKIMH Opempoleccopa B MPOrpaMMax METOa KOHEUHBIX 3JIEMEHTOB.

2. [TorpemrHoCTH MPH BBITOJIHEHUU PACYeTOB METO/IOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBIIIEHUS] TOYHOCTH PACUETHOTO aHANIM3a HAMPSKEHHO-1e(hOPMHPOBAHHOTO COCTOSIHUS B
3amauax MKDO.

3. 3anaua.
VYTBepKIeHO 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
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoB»

JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBA, TPOPHIIB!
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJAHUE Ne 5
1. Hasnauenue n QyHKIMY pelnaTens B IPOrpaMMax METO/IAa KOHEUHBIX JIEMEHTOB.

2. OyHKIMHA POPMBI MIECTUTPAHHOTO 00bEMHOT0 20-y37I0BOr0 KOHEYHOT'O AJIEMEHTA C
KBaJ[paTUYHOM aIMpOKCUMAaIIUECH.

3. 3apaua.
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 «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpHAJIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpagnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6
3AYETHOE 3AIAHUE Ne 6
1. Ha3znauenue u pyHKIUHU MOCTIPOLIECCOPA B IPOrpaMMax METOJ]a KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyTobHbIH OMITMHEHHBIH KOHEUHBIN 3JIEMEHT TUTOCKOHATIPSIKEHHOTO COCTOSTHHS.

3. 3agava.

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

3aB. kadenpoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy
JucuumauHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, MPOPIIIb:
«IlepcrieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 7

1. Hanpspxkenus u gedopmanmu (MOHSTUS, AMHULIBI U3MEPEHUs ). Beipaxkenust nedopmaniuii

gepes nepeMenieHus. JInHeHHbIe COOTHOMICHUS MEX Ty HAIIPSHKCHUSIME U JePOPMAIUSIMU.
2. Merox LDL" s pElIeHUs CUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHui B MKD.

3. 3agava.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [Ipotokom Ne

3aB. xadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTS MAIINH M CONIPOTUBIICHHE
MaTEpHUaJIOB)
Jucnunnuza - MeTo KOHEYHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«[lepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AIAHUE Ne 8
1. Ilnockoe HampspKEHHOE U IIIOCKOE JeopMHUpOBaHHOE cOocTOsiHUE. KOMIOHEHTHI
HanpspKeHUH U neopmannii, OTIUYHbBIE OT HYJIS.
2. Meton X0J€1KOro sl pelieHusi CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuit B MKO.

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
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy

JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, POPHIIb:
«IlepcrieKTUBHBIE TPAHCIIOPTHHIE CPEACTBA

Kypc 3, cemectp 6

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

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

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COTIPOTUBICHHE
MaTepHaIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPECTBA, TPOQPHUITH:
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY

Kypc 3, cemectp 6

3AYETHOE 3AIAHUE Ne 10
1. ®ynakumu GopMbI CTEP>)KHEBOTO KOHEUHOTO JIEMEHTA.
2. PemieHnie CUCTEMBI JTMHEHHBIX alreOpandecKuX ypaBHEHHI 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 POCCUCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, kadenpa «/InHaMuiKa, IPOYHOCTb MAIIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, POPHIIb:
«IlepcrieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 11

1. dynuxuuu GopMBbI INIOCKOTO TPEYToJIbHOIO KOHEYHOT'O 3JIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alreOpanyecKux ypaBHEHUH MPU MOJICITMPOBAHUHT
METOJ0M KOHEUHBIX DJIEMEHTOB

3. 3anaya.
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 YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynstrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpHUaJIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPENCTBAY

Kypc 3, cemectp 6

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

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{uHaMuiKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy

JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, POPHIIb:
«IlepcrieKTUBHBIE TPAHCIIOPTHHIE CPEACTBAY

Kypc 3, cemectp 6

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

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

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuramMuka, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpHUaJIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«[lepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 14
1. ®yHKIMHM GOPMBI IIIOCKOTO OMITMHEIHOTO 4-y371I0BOTO 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
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUaIOB»
JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, MPOQPIIIb:
«IlepcrieKTUBHBIE TPAHCIIOPTHHIE CPEACTBA
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 15
1. ®ynkuur GOPMBI TUIOCKOTO YETHIPEXYTOJIBHOTO KBAJIPATHYIHOTO 9-y3JI0BOTO KOHEUHOTO
AJIEMEHTA.
2. [Tpsimoti meTo momy4deHus cootHomenniit MKD (Ha mpuMepe cTep:KHEBOTO DJIEMEHTA).

3. 3anaya.
YTBepKIeHO Ha 3aceJaHuu Kapeapsl «_ » 2023 r., [Ipotokom No

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTS MAIINH U COIPOTUBIICHHE
MaTEpHUaJIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa, Tpoduib: «Ilep-
CIIEKTUBHBIE TPAHCIIOPTHBIE CPEICTBA
Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 16
1. ®yHx1MK HOPMBI INIOCKOTO YETHIPEXYTOIBHOI0 KBaJAPATHUYHOTO 8-y3JI0BOT0 KOHEUHOTO
AJIEMEHTA.
2. MarpuyHOoe ypaBHEHHE TUHAMUYECKOT'O PAaBHOBECHSI KOHEUHO-3JIEMEHTHOM cucteMbl. Ob1ee
BBIp@XEHHE JIJIsl MATPUIL] )KECTKOCTH, MacC KOHEUHOTO 3JIEMEHTA.

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

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoB»
JucuumauHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHBIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, MPOPIIIb:
«IlepcrieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 17
1. ®yakmm GOpPMBI MIECTUTPAHHOTO 0OBEMHOTO 8-Y3JI0BOTO KOHEYHOTO JIEMEHTA C JINHEHHON
anmnpoKcuMaIuei.
2. ®opMyTUpPOBKA METO/1a KOHEYHBIX JIEMEHTOB JIJISl PEIICHUS] YPaBHEHUS TEIUIOTPOBOJHOCTH
Ha ocHOBe MeToAa byoHoBa-["anepkuHa. YueT rpaHHUHBIX YCIOBHIA B 3a/1a4e

TEIUIONPOBOAHOCTH.
3. 3anaya.

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»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH U COIPOTUBIICHHE
MaTEpHUaJIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«[lepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AUYETHOE 3AIAHUE Ne 18
1. CnocoObl MOBBIIIEHUS] TOYHOCTH PACUETHOTO aHAJIM3a HAMPSKEHHO-1e(hOpMUPOBAHHOTO
cocTosHHUA B 3amadax MKD.
2. OyHKIMH HOPMBI HIECTUTPAHHOTO 00beMHOT0 20-y3710BOr0 KOHEYHOT'O 3JIEMEHTA C
KBaJIpaTUYHOM aINmpoKCUMallUeH.

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeaphl «_ » 2023 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy

JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnernuanutera) Crenuanusanus Ne 1 «ABTOMOOWIIN U TpaKTOpbl», podwib: «IlepcrekTus-
HbIE TPAHCIIOPTHBIEC CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 19
1. [Ipsimoit meTon nony4yenus cootnomenuit MKD (Ha npumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOPAUHATHI Momaau (L — KoopAUHATEI).

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., [Ipotokon Ne
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 YHUBEPCUTET»
(MOCKOBCKHMM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COTIPOTUBIICHHE
MaTepHaIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnienue -23.05.01. HazeMHBIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA, MPOQPIIIb:
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY

Kypc 3, cemectp 6

3AUYETHOE 3AIAHUE Ne 20
1. IlpuHUIMND MUHMMYMa NOTEHLUAIBHON YHEPIHH, KaK BO3MOKHas ocHoBa MKD.
2. IIpssMOYTOJIbHBI KOHEYHBIH 3JIEMEHT TOHKOU TutacTUHBL. DyHKIMK 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
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXIEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoB»
Jucuummza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA, TPOPHIIb!
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPENCTBAY
Kypc 3, cemectp 6

3AYETHOE 3AIAHME Ne 21
1. ®yHKUMS NOTEHIIMAIBLHON SHEPTUU HA IPUMEPE CUCTEMBI C | CTENeHbI0 CBOOOIbl. DHEprus
nedopmupoBanus. [loreHan BHEIIHUX CHJL.
2. BocbMny3110BOY IIECTUTPAHHBINA AJIEMEHT JJIs1 MOACTUPOBAHUS TPEXMEPHOTO HAIIPSIKEHHO-
1e(GOopMUPOBAHHOTI'O COCTOSHUS.

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

MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/JuHaMuKa, POYHOCTH MAIINH M CONPOTHBIICHHE
MaTepUajIoB»
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA, TPOQPHUITH:
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 22
1. OcHoBubie MaTpuIlsl B MKD. Matpuiisl dyHkiui hopmsl, 1edopmariui, 5)KeCTKOCTH, Mace,
SKBHMBAJICHTHBIX Y3JIOBBIX Harpy3ok.
2. ®opmupoBaHue TI00aTbHON MATPULIBI )KECTKOCTH KOHCTPYKLIUU U3 MaTPHUIL KECTKOCTH
OTJENIbHBIX JIEMEHTOB (Ha IPUMEPE CTEPKHEBON 3aauH).

3. 3amaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Ipotokosn Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOHHTEXHQHECKHﬂ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUaIOB»
JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, MPOPHIIb:
«IlepcieKTUBHBIE TPAHCIIOPTHHIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 23
1. EcrecTBeHHBIC KOOPIUHATHI H30TIAPAMETPHUSCKHUX JIEMEHTOB. X CBSI3b C PU3NICCKUMU
koopauHaTamu. uddepenurpoBanue no Gpusndeckum KoopauHaTam QyHKIuid Gopmbl IBHO
BBIPKCHHBIX Y€PE3 €CTECTBCHHBIC KOOPIUHATHI.
2. O011iee BeIpaKeHHE JUISI MATPHIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

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

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MAIIHH U CONIPOTUBICHHE
MaTepUajIoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA, TPOQPHUITH:
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 24
1. CoiicTBa MaTpuIl pa3peIlaloIMX CUCTEM JUHEHHBIX anreOpandeckux ypaBHEHHUH B MeTOie
KOHEYHBIX 371eMEHTOB. CBONCTBA MaTPUIIbl KECTKOCTH.
2. N3onapaMeTrpruyeckre KOHEUHbIe 31eMeHThl CepeHIuIoBa ceMencTBa.

3. 3anaua.
YTBepKIIEHO Ha 3aceJaHuN Kapeapsl «_ » 2023 r., [Ipotokom Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHM S POCCUCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/IuHaMuKa, IPOYHOCTb MAIINH H COIIPOTHBICHHE
MaTEepUajIoB»
JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, MPOPIIIb:
«IlepcrieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 25
1. Marpuna )KeCTKOCTH CTEPKHEBOIO KOHEYHOI'O IJIEMEHTA.
2. Matpuua ¢byHKIui GOopMBbI CTEPKHEBOTO KOHEYHOTO 3JeMeHTa. Martpuna nedopManui.
Martpuna HanpsKeHU.

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

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUUCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpHUaJIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«[lepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 26
1. OcHOBHBIE COOTHOIIEHHSI METO/1a KOHEUHBIX 2JIEMEHTOB Ha OCHOBE MPUHIUIIA 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 - MeTo KOHEUHBIX JIEMEHTOB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CpeICcTBa, Tpoduin: «llep-
CIIEKTUBHBIE TPAHCIIOPTHHIE CPEACTBAY
Kypc 3, cemectp 6
3AUYETHOE 3AIAHUME Ne 27
1. bano4Hblii KOHEUHBIN 3JIEMEHT.
2. MeToIbl YMCIICHHOTO HHTETPUPOBAHUS GYHKIINH OJJHOTO apryMeHTa, mpuMeHsembie B MKD.

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

3aB. kadeapoii /A.A. CkBopiios/

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

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunaMuka, IPOYHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaJIOB)

Jucuunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIb!
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 28
1. ®ynkuuu Gopmbl H30MapaMeTpPUUECKUX KOHEUHBIX 3JieMeHToB Jlarpankesa nu CepeHaunona
CEMEHCTB.
2. KBagpatypasie hopmyisr ["'aycca—JIexanapa. @opmyna 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
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEepUaIOB»
JucuumnuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, POPHIIb:
«IlepcieKTUBHBIE TPAHCIIOPTHBIE CPEICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 29
1. OcHOBHBIE THITHI KOHEUHBIX JICMEHTOB.
2. 'mnotessl Kupxrodda-Jlssa B Teopun n3ruda miactu. Jledopmanuu npu u3rude TOHKOM
TUTACTUHEI. BeIpaskeHue 715 TOTEHIIMAIBHON SHEPTUH.

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

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpHUaJIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPECTBA, TPOPHIIB!
«[lepcrieKTUBHBIE TPAHCIIOPTHBIE CPEICTBA»
Kypc 3, cemectp 6
3AYETHOE 3AIAHUME Ne 30
1. [TocnenoBaTenbHOCTH PEILICHHS 3a/1a4 METOI0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenuie 3aaun HeCTaI[MOHAPHOW TETUIONMPOBOIHOCTH METOJIOM KOHEUHBIX 3JIEMEHTOB.
SIBHas M HesIBHAsi CXEMBI TPEYTOJIbHUKA, cXeMa HHTerpupoBanus Kpanka-Hukoicona.
3. 3amaya.

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

3aB. kadenpoii /A.A. CkBopriios/
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