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1 Hean u 3aga4uy TUCHUILIHHBI

1.1 Ieab TUCHUNIHHBI

[enbro n3y4yeHust TUCHUIUTMHBI « METOT KOHEUHBIX JIEMEHTOB SIBIISICTCSI:

— ¢opMHupOBaHHWE 3HAHUA O COBPEMEHHBIX YHCJICHHBIX alTOPUTMAaxX, METOaX

MOJICIIUPOBAHUS ¥ WHKEHEPHOTO MCCIICIOBAHMS KOHCTPYKITUH aBTOMOOMJICH U TPAKTOPOB
JUTSI aHAJIN3a HAPSOKEHHO-Ae(OPMHUPOBAHHOTO W TEPMHYECKOTO COCTOSTHHM WX JETaIeH U
y3JI0B, OCBOEHHUE TMPEAHA3HAYEHHOTO JJISI HSTOr0 YHUBEPCAIBHOTO MPOrPAMMHOIO
oOecrieueHus, peayiu3yolero MeTol KOHEYHBIX AJIEMEHTOB;
- TOATOTOBKA CTYJIEHTOB K JIESTEIIBHOCTH B COOTBETCTBUU C KBaTU(DUKAIMOHHOU
XapaKTEPUCTUKOW WHXEHepa 1o HampapiaeHuto mnoarotoBku 23.05.01 «Hazemueblie
TPAHCIIOPTHO-TEXHOJIOTHUECKUE cpeAcTBa» (mpodumib: CHOPTUBHBIE TPAHCIIOPTHBIC
CpEJICTBA).

1.2 3agaun AMCHUIIMHBI

3ajavyaMy JUCUUIUIMHBI « MEeTOI KOHEUHBIX AJIEMEHTOBY SIBJISIFOTCS:

- O3HAaKOMJIEHHE CTYACHTOB C IIUPOKO IIPUMEHAEMBIMUA METOIAMU BBIYUCIUTEIIBHON
MEXaHHUKU U COBPEMEHHBIM IIPOIPAMMHBIM KOMIUIEKCOM, PEaIU3YIOIIUM METO KOHEYHBIX
AJIEMEHTOB JUIsl pacyeTa HanpsyKeHHO-I€(OPMUPOBAHHOTO U TEIJIOBOIO COCTOSIHUM
AeTanell ¥ y3J0B aBTOMOOUJIEH U TPaKTOPOB.

— u3ydeHue 3(Q(EKTUBHBIX U BBICOKOIPOU3BOJUTENbHBIX YUCIIEHHBIX aJTOPUTMOB,
UCIIOIb3YEMBIX B COBPEMEHHBIX BBIYHMCIMTENIBHBIX KOMIUIEKCAX METOJa KOHEYHBIX
AJIEMEHTOB JIJISl aHAIM3a HAPsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHHS MAIIIMH.

- 3HAKOMCTBO C OCHOBAMH PacCUyE€THOI'O MOJEIUPOBAHUSI KOHCTPYKIIMI MOOMIBHBIX
MAalllHH C WCHOJIb30BAHUEM OJHOW W3 YHUBEPCAIBHBIX IPOTPAaMM METOAA KOHEYHBIX
AJIEMEHTOB M OJHOM M3 YHHUBEPCAJIBHBIX NPOTPaMM TPEXMEPHOIO aBTOMATHU3HPOBAHHOIO
MIPOEKTUPOBAHMUS.

2 MecTo IMCHUILIMHBI B CTPYKTYpPe OCHOBHBIX 00pa30BaTe/IbHbIX POrPaMM

JlucuuruinHa BXOIUT B o0s13aTenbHyt0 yacTh 0soka 1 OOII cneunanurera (b1.1.21).

Kypcamu, ¢ KOTOpBIMH COAEp)KAaTEIbHO M METOMWYECKH CBs3aHA JAUCIMILUIMHA
«MeTo1 KOHEYHBIX DJIEMEHTOBY SIBIISTIOTCS:

- Jluneitnas anre6pa (b1.1.39.1);

- Marematuueckuii ananus (b1.1.39.2)

- ®uzuka (b1.1.39.3);

- Uucnennsie metoanl (b1.1.39.5);

- Teopernueckas mexanuka (b1.1.16);

- ConpotuBnenue marepuanon (b1.1.19);

- [lpuxmannas teopust konebanuit (b1.1.23);

3 Komnerennum oOyuyawierocs, ¢opmupyeMbie B pe3yjabTaTe OCBOCHHS
AUCIHUNIJIMHBI



B pesynbrare OCBOEHUS MMCHMIUIMHBI CTYACHT MOJDKCH 00JazaTh CICAYHOIIMMU
npodeccuonanbubiMu (1K) komnerenuusimu: 11K-4 (CiocoO6eH BBIOIHUTH WHKEHEPHBIE

pacuetsl ATC).
Kon n
comenska e I/IHIII/lKaTOpbl JOCTHKCHUSA Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqeﬂnﬂ
it HU
p KOMIICTCHIINH Mo ITMCOUIIJINHE
KOMIIETEHIINH

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

HIIK-4.1. O6nagaer 3HaHUIMHA
METOJIOB U
MIPOTPaAaMMHOTEXHUIECKUX
CPE/ICTB BBIIIOJIHEHUSI PACUCTOB,
METOIMK IIPOBEICHUS PacUIeTOB
cucteM ATC u ux
KOMITOHEHTOB, (DH3HUECKUX U
MEXaHHYECKUX XapaKTEPUCTHK
KOHCTPYKITMOHHBIX MaTepHUAJIOB
ATC 1 UX KOMIIOHEHTOB IS
BBITIOJIHCHUSI MH)KEHEPHBIX
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:

HampaBJICHUsI Pa3BUTHUS BBIYUCIUTENBHBIX
METO/OB B MeXaHUKe U 3P deKTuBHbIC
BBIYHCIIATEIIHHBIE ATOPUTMBI, TPUMEHSIEMBIC
B COBPEMEHHOM MPOrPaMMHOM 0OECTICYeHUH
JUTS PeLIeHus] IPUKIIAAHBIX 3a]a4 aHaIn3a,
HanpsOKEHHO Ae(OpPMHUPOBAHHOTO H
TEIJIOBOrO COCTOSIHUI KOHCTPYKLUI
aBTOMOOMJICH U TPaKTOPOB.

BO3MOKHOCTH COBPEMEHHOT'O TIPOTPAMMHOTO
obecreueHnst MeTola KOHEYHBIX AJIEMEHTOB
JUTS pEIIeHUsT MEPKEHEPHBIX 3a7a4 pu
IMPOU3BOJACTBE, MOACPHU3AINU U PEMOHTE
TPAHCIIOPTHO-TEXHOJIOTUICCKUX CPCACTB, UX
TEXHOJIOTHYECKOTO 000PYAOBaHUS H
KOMITJIEKCOB Ha UX 0aze

TEOpPEeTUYECKUE BONMPOCHl 00ecTIieYeH s
IIPOYHOCTU KOHCTPYKLUH, CBA3AHHBIE C
penreHreM npo0IeM IMPOrU3BOACTBA,
MOJICpHH3AIINH U PEMOHTA aBTOMOOHUIIEH U
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 ¥ y3J10B 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 CTpyKTYypa M colepKaHue TUCHUUILTHHbI

OO6mast TPyJI0EeMKOCTh JUCIMIUIMHBI COCTaBIIICT 3 3a4eTHBIX eAuHUIlbI, T.e. 108
aKaJIeMUYECKUX 4acoB (M3 HUX 54 yaca — caMOCTOsITeIbHAas padoTa CTYJICHTOB).

JlucumminHa 4YuTaeTCsl Ha TPEThbeM Kypce B mecToM cemecTpe. [IpoBoasTcs iexuuu
— 36 yacoB, pakTUYECKHE 3aHATUSA — 18 "yacoB, (hopma KOHTPOIISI — 3a4eT.

Buna yuyeOHoil padoThI Bcero yacos Cemectp
6
OO6m1ast TPy 10€MKOCTh 108 (3 3.e.) 108 (3 3.e.)
AyIuTOpHBIE 3aHATUS 54 54
(Bcero)
B Tom uucne
JIEKIIUH 36 36
[IpakTHUeCcKne 3aHATHUS 18 18
JlabopaTopHbIe 3aHATUS
CamocTosiTenbHas 54 54
paboTa cTyieHTa
KypcoBas padota HET HET
KypcoBoii npoekr HET HET
Bua npomexxyTouHoOi 3ayer
aTTeCTallu

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, IS aHAIKM3a HaAMpPsHKEHHO-Ie(hOPMUPOBAHHOTO U TEPMUYECKOTO COCTOSHHMA
JeTaneil U y3jJ0B aBToMoOWIeH U TpakTopoB. CTpyKTypa MpOTrpaMMHOTO OOeCreueHus
METO/1a KOHEUHBIX 3JIEMEHTOB.

00630p 3D PEKTUBHBIX U MPOU3BOIUTEIHHBIX YHCICHHBIX aJITOPUTMOB, PEATU3YEMbIX
B TNPOTrpaMMHBIX KOMIUIEKCAX [JI1 PEIICHUS 3aJa4 BbIYUCIUTEILHOM MEXaHUKH.
OCHOBHbIC BBIYHCIIMTENBHBIE 3aTpaThl MPU PEIICHUM 3aJad METOJOM KOHEYHBIX
DJIEMEHTOB.

CpaBHUTENBHBIN aHATU3 PA3IUYHBIX PACYETHBIX MOJIXOJI0B B 3a/a4ax 00CCICUCHUS
NPOYHOCTH KOHCTPYKIIMUA aBTOMOOWJIEH UM TpakTopoB. JleMOHcTpaiusi pe3ysibTaToB
PacCUYETHBIX MCCIICAOBAHUI METOJ0OM KOHEUHBIX KOHCTPYKIUi MaiuH. [IpobieMbr BeIOOpa
pacueTHOM CXeMbl. XapaKTEPUCTUKH PACUETHBIX MOJEIEH: TOYHOCTb, aJE€KBATHOCTh U
SKOHOMHYHOCTb.

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
3a/1a4 MEXaHUKHU KOHCTPYKIUU. [I[pyuHIIMTT MUHUMYyMa NOTEHIIMATLHON SHEPTUH.

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.

CriocoObl BBIBOJIa COOTHOIIEHUN MeToAa KoHeyHbIX anemeHToB (MKD). Ilpsmoii
METOJ[ TOJYy4YEHUSI KOHEYHO-AJIEMEHTHBIX COOTHOIIEHUH. CTepKHEBOW KOHEUHbIN
anemeHT. DopmupoBaHHE TI0OATBHON MATPHUIIBI KECTKOCTH KOHCTPYKIIMUA M3 MaTPUIL
KECTKOCTH OTJIEIbHBIX 3JIEMEHTOB (Ha IPUMEPE CTEPKHEBOM 3a7aUM ).

Bapuanmonnbie TpUHIUIIBI - OCHOBAa (DOPMUPOBAHMS pPa3pelialoiuX ypaBHEHHIM
MKD. BeBog wartpuusHbix ypaBHeHMM MKD Ha oOCHOBE MpHUHIMIA MHUHUMYyMa
noTeHUHaIbHON 3Hepruu. OcHoBHbIe MaTpulbl MKD - xectkoctH, Macc u ap.. Bektopsl
Harpy30K OT BHEIIHUX CWI. Y4YeT HadalbHbIX JedopManuii, MnpeaBapUTeIbHBIX
HanpsbKeHu. PaciipenenieHHbie Harpy3Kku B KOHEUHO-3JIEMEHTHBIX Mojiessix. [IpuBeneHue
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.



banounslit koHeuHbI 37eMeHT. DyHKIIUU HOPMbI OATTOYHOTO KOHEYHOTO 3JIEMEHTA.
[TomuHombl Opmurta kak GyHKUUA QopMbl  OanoyHoro a3neMeHta. CrocoOsl
dbopMHpOBaHHA  COOTHOUIEHUWH  METOJla KOHEYHBIX DJIEMEHTOB B  Pa3JIMYHBIX
KOOPJAUHATHBIX CUCTEMAX.

YuclieHHOE MHTETPUPOBAHME TPU  BBHIYMCICHUM KOA((UIIMEHTOB  MaTpPHII
&KecTkocTu, macc W apyrux Marpun, B MKD. Ksanpatypusie ¢opmynsl ['aycca —
Jlexxanpa.

Tema 4. MerToAd KOHEYHBIX 3JJIEMEHTOB 3a/Ja4de IUIOCKOI0 HANPSKEHHOIO,
IUVI0OCKOI0 1e(popMUPOBAHHOIO COCTOSTHU I

TpeyronpHbli KOHEUHBIA DJIEMEHT JUIA PELIEHUS IUIOCKOW 3aJa4yd  TEOpUH
ynpyroctu. Tpeyrosbasie L-xkoopaunaTtel momanu. Vcnons3oBanue L-koopauHar miis
MOCTpOeHUsT (PYHKIUH (HOPMBI TUIOCKOTO TPEYTOJIBLHOTO KOHEUHOTO 3jeMeHTa. CBsizb L-
KOOpJIMHAT C (PU3NYECKUMHU (JI€KApPTOBBIMH) KOOPAMHATAMH TPEYTOJBbHOIO KOHEYHOIO
anemenTa. [duddepenuupoBanue L-xoopauHaT 1m0  (GU3HUECKUM  (JIEKapTOBBIM)
KOOpAMHATaM JJIeMeHTa. Marpuna >KeCTKOCTH IUIOCKOTO TPEYroJIBHOTO KOHEYHOI'O
JJIEMEHTA.

Tema S. Teopust H3onmapamMeTpu4eCKUX KOHEYHbIX 3JIEMEHTOB

DyHKIMHU (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-€(POPMUPOBAHHOTO COCTOSIHHUS.

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

Tema 6. Mogean MeToda KOHEYHBIX 3JJIEMEHTOB /JJIsl pacyera IUIACTHH 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 7. MoaeaupoBaHue TEIIONPOBOTHOCTH METOI0OM KOHEYHBIX 3JIEMEHTOB

YpaBHEHHE  TEIUIONPOBOAHOCTH. ['paHWuYHBIE  YCIOBHUS Uil  ypPaBHEHHS
TEILUIONPOBOJHOCTH YYET TPAHUYHBIX YCIOBHW NEPBOTO, BTOPOrO M TPETHETO POJA.
CrammmonapHasi TEIJIONPOBOJHOCTh. YpaBHenus Jlammaca, Ilyaccona. dopmynupoBka
METOJla KOHEYHBIX JJIEMEHTOB Ul PEIICHUS YPaBHEHMS TEILIONPOBOJHOCTH HAa OCHOBE
Mmetona byOHoBa-I"anepkuHa. YueT rpaHUYHbBIX YCIOBUH B 3aJ1a4€ TEIUIONPOBOJIHOCTH.



Pemienne 3amaun  HECTALIMOHAPHOW TEIUIONPOBOJAHOCTH METOJAOM KOHEUHBIX
3JIEMEHTOB. SIBHAasi W HEABHAs CXEMbl TPEYrojibHMKa, cXxema MHTerpupoBaHus Kpanka-
Huxkoscona.

Tema 8. J¢dekTuBHBIE UYNMCICHHBbIC AJTOPUTMbI, HCIOJb3yeMble B
COBPEMEHHOM NMPOrpaMMHOM 00ecCleYeHUH MeT0/Ia KOHEYHbIX 3JIEeMEHTOB

CoiicTBa MaTpull CHCTEM JIMHEWHBIX QJIreOpanyecKuX ypaBHEHUH NIpH
MoaenupoBanun MKD. ANropuTMbl pelieHus: CUCTEM OOJBIINX CHUCTEM JIMHEWMHBIX
anreOpanvyeckux YpaBHEHUUW C CHUMMETPUYHBIMH Pa3peKeHHBIMU MaTpulaMu. Mertoa
LDL" ans pelIeHusl CUCTEeM JIMHEWHBIX anreOpandeckux ypaBHeHuil B MKD. O6nactb
npuMernMoctr Metona LDL'. HMrtepanuoHHble METOIBI PEIICHHS CBEPXOOIBIINX 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, napauieapHbIX M BJIOKEHHBIX
CEUYECHUM.

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

Tema 9. IlyTu noBbIIIEHHSI TOYHOCTH PACYETHOI0 AHAJIM3a KOHCTPYKUUM
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
KOHCTPYKIMM MamuH. [IyTv MOBBIIEHNS TOYHOCTH BBINOJHAEMOIO METOAOM KOHEYHBIX
AJIEMEHTOB  pPAacyeTHOIO  aHajlM3a  HaIpsDKEHHO-I1e(OPMHUPOBAHHOTO  COCTOSTHUS
KOHCTPYKLIMM MAIlIVH.

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 Pa3BUTHS MTPOPECCHOHATBHBIX HABBIKOB O0yUYarOIIINXCS:

— TIOJITOTOBKA K BBITIOJTHCHUIO TIPAKTHICCKUX padOT B JTAOOPATOPHSIX BY3a;

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



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

0JIaHKOBOTO TCCTUPOBAHMUA,
— IPOBCACHHUC MACTCP-KJIaCCOB I3KCIICPTOB H CIICHHAJIUCTOB B 0071aCTH YHMCIICHHBIX
MCTOOOB U HpHKHaHHOi’I MCXaHHKH.

6. OueHovHbIe cpeacTBa JJIsl TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH, POMEKYTOYHOM
aTTecTalMy M0 UTOraM OCBOEHUS] JUCHUILJIMHBI U Y4eOHO-MeTOAu4YecKoe
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 BHITIOJHEHHIO 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. @oHa OLIEHOYHBIX CPEACTB JJIA MPOBEACHUS MPOMEKYTOUYHOM aTTeCTAlUMN
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
OLICHMBAHUAI.

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

DopMa NPOMEKYTOUYHOM aTTECTALMM: 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)
BBICTaBJISIETCS OLICHKA «3a4TEHO» WIH «HE 3a4TEHOY.

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

I1Ixanpl OIEHUMBAHUSI PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIMU U UX ONHCAHUE:!

IIK-4. Cnoco6en BbINOJHUTH HHKeHepPHbIe pacueTsl 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
BBIYUCIIUTCIIbHBIX METOJOB B MCXaHUKE U
3((HEeKTUBHBIX BEIYUCITUTEIHHBIX AITOPUTMOB,
MPUMEHICMBIX B COBPEMEHHOM IIPOTPaMMHOM
o0ecTieueHnH s peIIeHISI TPUKIIAIHBIX 3219
aHaM3a HaIPsDKSHHO 1e(OPMIPOBAHHOTO U
TEIUIOBOTO COCTOSIHUI KOHCTPYKIIHI
aBTOMOOWMJICH 1 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
KOHCTPYKLMI aBTOMOOUIICH ¥ 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 .

JIe(pOPMHUPOBAHHOTO U TEIUIOBOT'O COCTOSIHUIM
JIETaJIeH U y370B aBTOMOOWIICH M TPAKTOPOB .
[TpumenseT noaydeHHBIC HABBIKA B
CUTYAIMAX TTOBBIIICHHON CII0KHOCTH.

3HATh:
BO3MOXHOCTH

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

OOyuarommiics: IeMOHCTPUPYET MOTHOE
OTCYTCTBUE 3HAHUH HJIH HEIOCTATOYHOE
COOTBETCTBHE 3HAHHUII B 001acTu:
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 TPAHCIIOPTHO-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
HEJIOCTAaTOYHOM CTENEHN BIIAJIEET:

mpueMamu 00pabOTKH JaHHBIX U

3¢ (G eKTHBHBIMH aITOPUTMAaMHU HHTEPIIPETAIIH
PE3yNbTaTOB KOMITBIOTEPHOTO aHAJIN3a
HaTPSHKEHHO-Ie(POPMHUPOBAHHOTO M TETNIOBOTO

OOyyaronuiicsi B JOCTaTOYHO MOJHOM
o0beMe BIadeeT:

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,
MOJICPHH3AIMN ¥ 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
PEeMOHTa aBTOMOOWIIEH 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 aBTOMOOHJIEH 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
JIETajIeH U y370B aBTOMOOMIICH U TPaKTOPOB.

OO0yJaroniuiicss B JOCTATOYHO TIOJTHOM
00BEME BIALEET

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

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

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

1. Ilpucexumn,

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 KOHEUHBIX 3JIEMEHTOB B KypC€ CONPOTHUBICHUS
MaTepHasioB [DJIeKTpOHHBIN pecypc] : yuebd. mocodue / I'.B. Mumenkos, FO.H. Camorus,
B.I1. YupkoB. — OnekTpoH. JaH. — Mocksa : @uszmariur, 2015. — 472 c. — Pexum
noctymna: 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. Korosuy, N.B. CrankeBuu. —
OnextpoH. naH. — Mockea: MI'TY um. H.O. baymana, 2012. — 106 c. — Pexum
nocryna: https://e.lanbook.com/book/52244.

2. Xomomos, 1.C. PacueT miockux KOHCTPYKIIMA METOIOM KOHEYHOTO JIeMEHTa /
N.C. Xomnomnos, W.B. Jlocesa: MHUHHUCTEPCTBO HAVYKHM W BBICHIEI'O
OBPA3OBAHUSA PO, depepaiibHOE TOCYyIapCTBEHHOE OIOKETHOE O00pa3oBaTEIbHOE
YUpEeXKIAEHUE BhICIIEro npodeccuoHanbHOro oopazoanus «CaMapcKuii rocy1apCcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIA YHHBepcuTeT». — Camapa: Camapckuil rocyaapCTBEHHbBIN
APXUTEKTYPHO-CTPOUTEIIbHBIN YHUBEPCUTET, 2014. — 102 C. URL:
http://biblioclub.ru/index.php?page=book&i1d=438328.

B) IPOrpaMMHOe o0ecrnevyeHre U HHTePHeT-pecypcehbl:
[IporpammHuoe obecrieyeHue:
- YHHBEpCajbHas MporpaMMa METOJa KOHEYHBIX JJIEMEHTOB, IpPUMEHsIEMas Ha
OPEANPUATUAX MAILIMHOCTPOCHUS;
- YHUBepcalibHas nporpamma 3-D npoeKkTUpoBaHusl, MPUMEHsIEMasi Ha MPEANPUSITUIX
MaIIMHOCTPOECHUS,
- opucHOE IpOrpaMMHOE OOECIIeUCHHUE.
HNHuTepHeT-pecypchl HE IPETYCMOTPEHBI.

I) 3JIEeKTPOHHO-00pa3oaTe/ibHbIe pecypchl
DO0P naxoauTtcs B pazpaboTke.

8. MarepuajibHO-TeXHHYECKOE O0ecnedeHue JUCIMILIMHBI.
KomnproTepHsIii K1acc: CTONBIL, CTYJbs, MAPKEPHAs JOCKA, KOMITbIOTEPHI, IIOIBECHON
MIPOEKTOP, HACTEHHBIN MPOEKLUMOHHBIN 3KpaH. Pabodee MecTo mpenogaBatens: CToJ, CTyJ.
Aynautopust 1Jisl IEKIMOHHBIX U MPAKTHYECKUX 3aHATUI o0uiero ¢oHaa, CToibl yueOHbIe
CO CKaMbsIMHM, ayAUTOpHAas Aocka. Pabouyee MecTo mpenoaBaresisi: CTo, CTYJI.

9.MeToau4ecKkne peKOMEHAAIMH VISl CAMOCTOSITEIbHOM Pa00ThI CTYAEHTOB
3aayaMM CaMOCTOSTENbHON pabOThI CTYACHTOB SIBJISIOTCA:

. Cucremarnzanusi M 3aKpeIUICHUE TOJYYECHHBIX TEOPETHUECKUX 3HAHUM M MPAKTHUYECKHUX

YMEHHU CTYJICHTOB;

. YrinyOneHve u pacimpeHnue TEOPETUIECKON TOITOTOBKH;

. @opMHUpOBaHME YMEHUW UCIOJIB30BaTh HOPMAaTUBHYIO, IIPAaBOBYIO, CIIPaBOYHYIO

JOKYMEHTAIUIO U CHEUATIBHYIO JIUTEPATYPY;

. Pa3BuTne mnO3HABaTENbHBIX CIOCOOHOCTEH M AaKTUBHOCTU CTYJIEHTOB, TBOPYECKOU

PRGANEIIAMBE], CAMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

. Ucnonb3oBanue marepuana, COOpPaHHOTO M MOJYYEHHOTO B XOJ€ CaMOCTOSITEIbHBIR

3aHATAA HaA TPAKTUYECKUX 3aHATUSAX, [PU HANUMCAHUM KYpPCOBBIX M BBITYCKHOMN

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.

JIyist TII0I0TBOPHOM pabOThl 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 Aenarh, nepepblB Ha 10-15 MunHyT. 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  IPEnojaBaTeIeM-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 3aJaHUH
e BrimonHeHHoe pacueTHOE 3aJaHKue JOHKHO OBITh O¢opMIIeHO Ha JHcTax (popmara
A4 co craeayoomuMy MOJSAMU:

e JleBoe - 25 mMm.
e Bepxnee - 15 wmwm.
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 pacUye€THOE 3aJjaHuE JOJKHO COAEPKATh CIIECIYIOIINE pPa3/ieiibl:
o Conepxanue.
e Bsgenenue.
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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 - nopsankoBslii HoMep mnaparpada.

e Tperbs mudpa - MOPAIKOBBIM HOMeEp mojmnaparpada.
Hanpumep, naparpad 2 u noxnaparpad S5 maparpada 2 riaBsl 3:

e III Onucanue pacyeTHOH 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 - nopsakoBbli 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 NPUMEHUMOCTH YPaBHEHUM U UccaegoBaHue (GopMbl KpUBOH ycTajaocTu //
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

3aJad4.

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

XapakTep.

3. B ocHOBHOH 4YacTM TOJAPOOHO OMHUCHIBAETCS MOCIEAOBATEILHOCTh PEIICHUS 3a1a4H.
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 3aKkjI04YeHUH HacTCA KpaTKasad OLOCHKAa MW OCHOBHBIC BBIBOJBI BBITTOJTHEHHOU

paboTHI.
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5. B npuioskeHne BEIHOCUTCS MH(OPMALIMOHHBIA MaTepual, He TpeOYIOIui JeTalbHOTO
paccMOTpEHMs B OCHOBHOM 4acTu (Hampumep, Tabiuibl, rpaduKu, pUCYHKH, TUCTUHTH
nmporpaMMm M T.I1.)

9.1.3 TpeGoBaHusl K BbINOJHEHUIO PACYETHBIX 3aIaHUI

1. PacuerHoe 3amanue AOKHO OBITH O(QOPMIICHO COTJIACHO TPEOOBAaHHIM yKa3aHHBIM
BBIIIIE.

2. CopaepskaHue pacueTHOTO 3aJaHMsl JOKHO COOTBETCTBOBATh IEPEUUCICHHBIM BBIIIE
TpeOOBAHUSIM.

3. PacueTrHoe 3a7aHue JOJKHO OBITh CIaHO 3@ JIB€ HEJENU O OKOHYAHUS CEMECTpa.

9. MeToanuecKue 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:

- U3Y4YHUTh pab0ovyI0 MPOrpaMMmy, €U 1 3aa4u AUCHUIUINHBI;

- YETKO IMpEeACTaBIATh cebe, Kakue 3HaHMs, YMEHHUS U HaBBIKU JIOJDKEH IPUOOpEcTH
CTYJICHT;

- IO3HAKOMUTCS C BUJAMU y4eOHOI paboThI;

- U3YYUTh COAECPKAHUE PA3AETIOB AUCUUIIIINHBI.

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 3aHATHA - OOECIEYUTh 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 y4yeOHON 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. OneHka
BBICTABIIIETCS NpErojaBaTeeM M 00bsABIseTCs Tmocie oreera. llpenonaBarensb
OPUHUMAIOIIMK 3a4eT WIA 3K3aMEH JMYHO HECET OTBETCTBEHHOCTh 3a MNPaBHIIBHOCTH
BBICTaBJICHUS OLICHKHU.
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[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ DenepaibHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTAHJIAPTOM BBICHIETO OOpa30BaHUs IO HAMPABICHUIO TMOATOTOBKU
23.05.01. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE cpencTBa (mpoduis: "CrnopTUBHBIE
TPaHCIIOPTHBIC CpeIcTBa").

IIporpammy cocraBu.I: | // A
CT. MpEIIL. /L asda /M.H. Jlykpsnos/
CorunacoBaHo:

3aBenyromuii kadeapoun

npodeccop, 1.T.H. /Kennep A.B./
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[Ipunoxenue 1.

CTpyKTypa U coaepkaHue TUCHMILIMHBI «MeTol KOHEYHBIX 3JIEMEHTOB)
1o HanpasJjeHnio noArorosku 23.05.01. HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA
(mpodumiib: "CnopTBHBIE TPAHCIIOPTHBIE CpeacTBa')

< Buabi yueOHoli padorsl, ®opm
@ = B BKJII0YAsl CAMOCTOATEIbHYIO Buabi camocTosiTeJibHOH padoThl bl
Paznen S =2 paboTy CTy1€eHTOB, CTY€HTOB arrect
w/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | I/C | Jlad | CPC | KCP | K.P. | K.IL. | PI'P | Pedpepar | K/p | D | 3
IllecToii cemecTp
1.1 | Tema 1. Beéeoenue 6 1-2 4 2 6
Tema 2. Céedenusn us
1.2 | mamemamuxu u mexanuku 6 3-4 4 2 6
dehopmupyemozo meepoozo mena.
Tema 3. Memoo koneunvix
1.3 | 2nemenmos Kak evluucaumenvHolil 6 5-6 4 2 6
Memoo peueHus 3a0ay MexaHuKku
Tema 4. Memoo koneunvix
1.4 | >1emenmos 3a0aue niocKozo 6 7.8 4 5 6
HANPANCEHH 020, NTIOCKO20
oedopmuposannozo cocmoanuil
Tema 5. Teopua
1.5 | uzonapamempuueckux Koneunvix 6 9-10 | 4 2 6
I1eMEeHmM 08
Tema 6. Mooenu memooa
1.6 | Koneunwvix 3nemenmos o1a pacuema | 6 11-12 | 4 2 6
naacmun u 0007104eK
1.7 Tema 7. Mooeauposanue 6 13-14 | 4 ) 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
MMHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHWS POCCUICKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHVE BBICIIIEI'O OBPA3SOBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpag/ieHue moAroToBKM:
23.05.01. HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(mpodumiib: "CnopTruBHBIE TPAHCHIOPTHBIE CpeacTBa')
Dopma obyuenus: ounasl
Buo npogeccuonanvroii desmenvnocmu: (B coomeememeuu ¢ @I'OC BO)

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB»

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:

CocTaBUTED:

JlyxssHoB M.H.

Mockesa, 2023 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 aBTOMOOWIICH U TPAKTOPOB.

BO3MOYXHOCTH COBPEMEHHOTO IIPOTrPAMMHOI0
00eCIeuCHHs METO1a KOHEYHBIX DJICMEHTOB IS
peUICHUA MHKCHCPHBIX 3aJa4d Ipu MMpoOru3BOACTBE,
MoACpHU3allU 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 BBIOIHUTH 3HATH: CamocrositenbHas |YCTHBIN Ba3oBblii ypoBeHb:
HWHXXCHEPHBIC PACYCTHL HanpaBJICHUA Pa3BUTHUA BIYUCIUTCIIbHBIX pa60Ta, JICKIIUH, OoIpocC - CIIOCOOEH 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 COCTOSIHUHM KOHCTPYKIUH aBTOMOOMIICH
U TPaKTOPOB.

- CHIOCOOEH BBITIOJIHATE TEOPETUIECKHUE
HCCIICI0OBaHMA ITyTeM NPOBECHUS PACUETOB
METOZIOM KOHEYHBIX 3JIEMEHTOB HalpsHKEHHO-
JeopMUPOBAHHOTO ¥ TEIJIOBOI'O COCTOSIHUIA
KOHCTPYKTHUBHBIX JIEMEHTOB TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB

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

IloBbIlIEHHBI YPOBEHD:

- CIIOCOOEH CaMOCTOSITEIFHO OPUEHTUPOBATHCS B
HaNpaBICHUSIX Pa3BUTHS BBIYHCIUTEIBHBIX
METOJIOB B MEXaHUKE U Pa3doupaThCs B ciocobax
UCTIOJIb30BaHUsI 3 (HEKTHBHBIX BEIYMCIUTENBHBIX
aNropuTMax, IPUMEHSIEMBIX B COBPEMEHHOM
MIPOTPAaMMHOM 00€CTICUCHHUH AJISI PEIIeHH
MPUKIIAIHBIX 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 HAPSKSHHO-
Jne(OpMHUPOBAHHOTO H TETUIOBOTO COCTOSTHHM JeTael u
Y3JI0B MaIIiH
HaBBIKAMHU IIPUMCHEHUS METOJIOB BEIYHUCIUTEIILHON
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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Ipunoocenue 3
K pabouell npocpamme

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

OoC

HaumenoBanue
OLICHOYHOI'O
Cpe/cTBa

KpaTkas xapakTepucTHKa OLEHOYHOTO
cpeacTsa

[IpencraBnenue
OIICHOYHOTI'O CPEJICTBA B
dOC

VYcrHblit onpoc

(YO)

cobecenoBaHue,

CpeacTBO KOHTPOJIS, OpPraHM30BaHHOE Kak
crielManbHas ~ Oecea  MeAarorm4ecKkoro
paboTHUKAa C OOydJalmuMCcs Ha TEMBI,
CBSI3aHHBIC C M3Y4YaeMOW JUCIMIUIMHON, U
[PACCYMTAHHOE Ha BISCHEHHE 00beMa 3HAHHUI
00YJarOIIerocs 1Mo ONPEIeICHHOMY pa3ieiny,

Teme, npobiaeMe U T.11.

Bomnpocel o
TeMam/paszaenam
JUCIUTUIAHBI

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

JucuurvHa - MeToa KOHeYHbIX 3JIeMEHTOB
Hanpagnenue -23.05.01. HazeMHbIe TpaHCITIOPTHO-TEXHOJIOTUYECKUE CPEIICTBA
(npodunse: "CrnopTUBHBIE TPAHCIIOPTHBIE CpeAcTBa")

9.

Bonpocsl 1J11 KOHTPOJIA 3HAHUI (YCTHOIO OIpoca)
OCHOBHBIC IOHATHS METOIa KOHEYHBIX 3JIeMEeHTOB. COBpeMeHHOE
nporpaMMHoe obecrieueHue. [locnenoBaTenbHOCTD PEIICHUS 3a1a4
METOJIOM KOHEUYHBIX AJIEMEHTOB.
KoHneunslii aneMeHT (ornpesenenue). ¥Y3ibl KOHEUHOTO AIeMeHTa
(ompenenenne). CreneHu cBOOOIBI KOHEYHOTO dJIeMEHTa (ONpenesieHue).
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
HaIpPsHKEHUSMU U JehOpMaIIHsIMHU.
[11nockoe HanpsHKEHHOE U TIOCKOE 1e(hOPMUPOBAHHOE COCTOSIHUE.
KomrmonenTsl HanpspkeHuit 1 AedopMaiuii, OTIIMYHBIE OT HYJIS.
CooTHonIeHUsT yIPYroCTH JUIsl TIOCKOTO HAMPS>KEHHOTO COCTOSIHUSA.
10.®yukmuu GopMbl KOHEUHBIX 3JIeMEeHTOB. CBolcTBa PYHKITUN (HOPMBI.
11.®yukuu GopMbI CTEPKHEBOTO KOHEYHOTO DJIEMEHTA.
12.®yHK1MM GOPMBI MIIOCKOTO TPEYTOJIBHOIO KOHEYHOT'O 3JIEMEHTA.
13.®yukuuu GopMbl 0aT0YHOTO KOHEYHOTo 37eMeHTa. [lomHoMbl DpmuTa.
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14.®yHKIMH GOPMBI TIIOCKOTO OMIMHENHOTO 4-y3710BOr0 KOHEUHOI'O
AJIEMEHTA.

15.®yHKIUN GOPMBI TIIOCKOTO YETHIPEXYTOIBHOTO KBAAPATUYHOTO 8-y3JI0BOTO

KOHCYHOI'O 3JICMCHTA.

16.®yHKIIUN POPMBI TIIOCKOTO YETHIPEXYTOIBHOTO KBAAPATUIHOTO 9-y3710BOTO

KOHEYHOTO JIEMEHTA.

17.®yHKIUN GOPMBI IECTUTPAHHOTO OOBEMHOTO 8-y3JI0BOT0 KOHEYHOTO
3JIEMEHTA C JIMHEMHOW alnpOKCUMALINEN.

18.dyHK1IMK (POPMBI MIECTUTPAHHOTO 00BEMHOT0 20-y3710BOT0 KOHEUYHOT'O
AJIEMEHTA C KBAJIPaTUYHON anIpOKCUMAaIUEN.

19.11pssmoit MeTox nostydeHus cootTHomennit MKO.

20.ITpyHIKMI MUHUMYMAa MMOTEHIMATBHON SHEPTUH, KAK BO3MOXKHAsI OCHOBA
MKD.

21.®OyHKIMSA TOTEHIMAIIBHON SHEPTUU Ha IPUMEPE CUCTEMBI C 1 CTENEHBIO
cB00ObI. DHeprus aedopmupoBanud. [loTeHIIMaT BHEIMIHUX CHJL.

22.00111ee BbIpaKEHHE JJIs1 MATPULIBI )KECTKOCTH KOHEYHOIO JIEMEHTA.

23.CBoiicTBa MaTpHIl pa3peliaroliX CUCTEM JIMHEUHBIX alreOpandeckux
YPaBHEHHI B METOJIE KOHEUHBIX 3JIEMEHTOB. CBOMCTBA MATPHUIIBI
KECTKOCTH.

24 .Matpuua )Ke€CTKOCTH CTEPKHEBOTO KOHEYHOT'O JJIEMEHTA.

25.Martpuna QyHk1uii GopmMbl CTEPKHEBOTO KOHEYHOTO 3ieMeHTa. Marpuiia
nedopmanuii. Matpuiia HanpsHKEHH.

26.OCHOBHBIE COOTHOLIEHUSI METO/1a KOHEUHBIX 3JIEMEHTOB HA OCHOBE
NPUHIUAIIA MUHUMYMAa IMOTEHIIMATbHON YHEPTUH.

27.MeTobl YNCTEHHOTO HHTETPUPOBAHUS (GYHKIIUNA OJHOTO apryMEHTa,
npumensieMbie B MKD. KBangparypusie popmynel ["aycca—Jlexxanapa.
®opwmynia Tpaneuuii YuCcIeHHOTro HHTerpupoBanus. @opmyna CumriicoHa
YUCJIIEHHOTO0 UHTETPUPOBAHUS

28.OCHOBHBIE TUITBI KOHEYHBIX 3JIEMEHTOB.

29.CrepKHEBOM KOHEUHBIN DJIEMEHT.

30.baioyHbIli KOHEYHBIN SJIEMEHT.

31.TpeyrosibHbIN JTMHEWHBIA KOHEYHBIN 3JIEMEHT IUIOCKOHATIPSIKEHHOTO
COCTOSIHUSL.

32.TpeyroiyibHble KOOpaAuHaTHI miomaau (L — koopauHater).

33.®yukuuu GopMbI H30TIAPAMETPUUECKUX KOHEUHBIX 2JIEMEHTOB JlarpankeBa

1 CepeHIMIoBa CEMEHCTB.
34.M3onapaMeTpruiyecKrue KOHEUHbIE 3JIeMeHThI JlarpaHxkeBa ceMeicTBa.
35.130napamMeTpuuecKkrue KOHEUHbIE 3TIeMeHThl CepeHINIoBa CEMENCTRA.
36.EcTecTBEeHHBIE KOOPIMHATHI MU30MAPAMETPUUECKUX JIEMEHTOB. X CBSI3b €
busnueckumu koopauHatamu. Juddeperupoanue no GU3NIECKUM
KoopauHaTaM (PYHKIHH GOPMBI SBHO BBIPAKEHHBIX YEPE3 €CTECTBEHHbIC
KOOPJAUHATHI.
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37.YeThIpexyrojibHbI OUTUHEHHBI KOHEYHBIM 2JIEMEHT MIOCKOHAIPSKEHHOTO
COCTOSIHUA. BOCBMIY37I0BOM IECTUTPAHHBIN JIEMEHT ISl MOJIEIUPOBAHUS
TPEXMEPHOT0 HAPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHHSL.

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

39.I1pssMOYTONBHBINA KOHEUHBIH 37I€EMEHT TOHKOW MIacTUHBI. DYHKITUH (OPMBI.
Tpeyronsuuk Ilackans.

40.0OcHoBubie MaTpuilbl B MKD. Matpuist pynkuuit hopmsl, nedopmanui,
KECTKOCTH, MacC, JKBUBAJICHTHBIX y3JI0BBIX HArPYy30K.

41.DopmupoBanue rio0aIbHON MaTPHUIIBI )KECTKOCTH KOHCTPYKIIMU U3 MATPUIL
KECTKOCTHU OTJIEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a7auH).

42.Y4eT rpaHUYHbIX YCIOBUM B METOAE KOHEYHBIX 3JIEMEHTOB.

43.PacnipeqieieHHbIE Harpy3KH B KOHEYHO-AJIEMEHTHBIX MonelsiX. [IpuBenenue
pacIpeeneHHbIX Harpy30K K y3j1aM KOHEYHO-3JIEMEHTHOU MOJIEIIN.

44 MaTtpu4yHO€ ypaBHEHUE TUHAMAYECKOTO PABHOBECHS KOHEUYHO-3JIEMEHTHOM
CHUCTEMBL.

45.006m1ee BhIpakeHUE ISl MATPUIILI MACC KOHEUHOTO 3JIEMEHTA.

46.Matpuuia Macc CTEpKHEBOTO KOHEYHOTO 3JIEMEHTA.

47.MatpuuHas popMyIupoOBKa 3a7a4M ONpeIeTICHUs 4acToT U (popMm
COOCTBEHHBIX KOJIEOaHUI KOHEYHO 3JIEMEHTHON CUCTEMBI B opMe 3a/1auu
Ha COOCTBEHHbIC 3HAUECHUS.

48.Metox LDL" nnst pelIeHus] CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUN
B MKDO.

49.Meton X0JIEUKOTO AJIsl PELLIEHUs] CUCTEM JIMHEWHBIX alre0pandeckux
ypaBHeHut B MKD. Metoj cratndeckoit koHaeHcanuu B MKDO.

50.Pemienue cucTeMbl JIMHEWHBIX allreOpanyecKuX ypaBHEHHUH ¢ BEpXHEH WU
HIKHEN TPEYTOJIbHOM MaTpPHULIEH.

51.CgoiicTBa MaTpHI] CUCTEM JIMHEWHBIX aNreOpandeckux ypaBHEHHUM Mpu
MOJEIUPOBAHNN METOJIOM KOHEUHBIX DJIEMEHTOB

52.AtepanmonHbie MeTOAbI penieHus: cucteM MKD. MeTton conpsiKEHHBIX
IPaEHTOB.

53.1lorpenHoCTY MPH BBITTOJTHEHUHU PACYETOB METOJOM KOHEYHBIX 3JIEMEHTOB.
CnocoObl OBBIIIEHUS TOYHOCTH PACUETHOTO aHAIN3a HAIPSHKEHHO-
neopMUPOBAHHOTO COCTOSIHUS B 3aauax MKD.

54.0co0eHHOCTH pacueTHBIX CXEM M KOHEYHO-3JIEMEHTHBIX MOJIeJIel neTalei,
y3JI0B U KOHCTPYKIUH aBTOMOOMIIEH U TpakTopoB. OCHOBHBIE MTPUEMBI U
CIOCOOBI MOJICIUPOBAHMS JIeTalIed, Y3JI0B U KOHCTPYKIIMIA aBTOMOOMIIEH 1
TPAKTOPOB METOJOM KOHEUYHBIX 3JIEMEHTOB.

55.11yTy NOBBIIEHNS] TOYHOCTH BBITIOJIHIEMOIO METOJIOM KOHEYHBIX
AJIEMEHTOB PAaCYETHOI0 aHAJIM3a HaIPSHKEHHO-1e()OpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIUIA aBTOMOOMIIEN U TPAKTOPOB.

56.YpaBHEHHE TEIUIONMPOBOAHOCTH. [ paHUYHBIE YCIIOBHS AJIsI YPABHEHUS
TEIJTIONPOBOJIHOCTH YUET IPAaHUYHBIX YCIOBUH MIEPBOr0, BTOPOTO U
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TpeThero poga. CranuoHapHas TEIUIONPOBOAHOCTh. Y paBHeHus Jlamnaca,
ITyaccomna.

57.®opMynMpPOBKA METOIa KOHEYHBIX JJIEMEHTOB ISl PEIICHUS YPABHECHUS
TETJIONPOBOAHOCTH Ha OCHOBE MeToia byOoroBa-I anepkuna. Yuer
IPaHUYHBIX YCIOBHM B 337a4€ TEIJIONPOBOAHOCTH.

58.Pemenue 3a1aun HECTAMOHAPHOM TEMIONPOBOJIHOCT METOJIOM KOHEUHBIX
AJIEMEHTOB. SIBHAsA U HEsABHAs CXEMbI TPEYTOJIbHUKA, CXEMa
uHrerpupoBanusa Kpanka-Hukoscona.
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUPEXJIEHWE BBICHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALTHH U CONPOTUBICHUE
MaTepuaioBy
Jucuunimnza - MeToJ KOHEUHBIX JIEMEHTOB
Hampasnenue -23.05.01. HazemHubIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE, MPOoduib: "CropTUBHBIE
TpPaHCIIOPTHBIE cpeAcTBa"
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 1
1. OcHOBHBIE TOHATUSA METOAA KOHEUHBIX 3JIEMEHTOB. COBPEMEHHOE TPOTrPAMMHOE
obecrieyenue. [locnenoBaTebHOCTD PEHICHNUS 33124 METOJOM KOHEUHBIX 2JIEMEHTOB.
2. Ctep>kHEBOM KOHEUHBIN 2JIEMEHT.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., IIporokon Ne
3aB. kadeapoii /A.A. CkBopros/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTepHajIoBy
JucuumimHa - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA, IPOPHIIb:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6

3AYETHOE 3ATAHHUE Ne 2
1. Koneunslii aneMeHT (onpesenenne). ¥Y3ibl KOHEYHOro ieMeHTa (onpeneienue). CreneHu
CBOOO/IbI KOHEUHOT'O 3JIeMeHTa (onpeaeneHne). PyHKIuu GopMbl KOHEYHOTO dJIeMEHTa
(ompenenenue).
2. TpeyronbHblil TMHEWHBIM KOHEYHBIN JIEMEHT INIOCKOHAIIPSKEHHOTO COCTOSTHUSL.
3. 3agaua.

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

3aB. kadenpoii /A.A. CkBopI10B/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'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. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA, TPOPHIIB:
«CHopTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 3
1. CrpykTypa COBpEMEHHBIX TPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX 3JIEMEHTOB.

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

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., IIporokon Ne
3aB. kadenpoit /A.A. CkBop1ioB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTepHaIOB»
JucuuruinHa - MeTo1 KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA, TPOQPHUITH:
«CriopTUBHBIE TPAHCTIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6
3AYETHOE 3AIAHUE Ne 4
1. Hasnauenue v GpyHKIMM MIPEMPOIIECCOPA B IPOrPaMMax METOa KOHEUHBIX JJIEMEHTOB.

2. [TorpenrHoCTH MPH BBITOJIHEHUU PACYETOB METOIOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBIIIEHUS TOYHOCTH PACUETHOTO aHAIM3a HAMPSKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS B
3amauyax MKD.

3. 3anaya.
VYTBepKIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., ITporokon Ne
3aB. kadenpoii /A.A. CkBoOpI10B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXXJAEHUWE BBICIIEI'O
OBPA30BAHUA

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

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

JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBA, TPOPHIIB!
«CHopTUBHBIE TPAHCIIOPTHBIE CPENICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne §
1. Hasnauenue u GpyHKIMH pemartess B IpOrpaMMax METOa KOHEYHBIX 2JIEMEHTOB.
2. ®ynkuyuu GOPMBI IIECTUTPAHHOTO 00BEMHOTO 20-y310BOr0 KOHEYHOTO DIIEMEHTA C
KBaJ[paTUYHOM aIMpOKCUMAaIIUEH.

3. 3apaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Tporokon Ne
3aB. kadeapoi /A.A. CkBOpI1OB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPECTBA, TPOPHIIb:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 6
1. Ha3znauenue u pyHKIMHU MOCTIPOLIECCOPA B IPOrpaMMax METOJia KOHEUHBIX 3JIEMEHTOB.
2. YeTblpexyroiabHbli OMIMHENHBIN KOHEUHBIN 3JIEMEHT IJTIOCKOHAMPSKEHHOT'O COCTOSTHUSI.

3. 3agava.

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

3aB. kadenpoii /A.A. CkBopI10B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/IinHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, MPOPIIIb:
«CHopTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 7

1. Hanpsoxenus u geopmanyu (MOHSTUS, €AMHULIBI U3MEPEHHUs ). Beipaxkenust nedopmanuii

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

3. 3agava.

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

3aB. kadeapoi /A.A. CkBOpITIOB/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIINH M CONIPOTUBIICHHE
MaTEpHUajIOB)
Jucnunnuza - MeTo KOHEYHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 8
1. Ilnockoe HampspKEHHOE U IIIOCKOE Je(popMUpPOBaHHOE cocTosiHUE. KOMIOHEHTHI
HanpspKeHud U nedopmannii, OTIMYHbBIE OT HYJIS.
2. Metoa Xonenkoro AJs pelieHus: CUCTeM JTMHEHHBIX ajaredpandeckux ypaBHeHui B MKD.

3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2023 r., ITporokon Ne
3aB. xadenpoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/IinHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTEepUajIoBy

JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB

Hanpagnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA, TPOPHIIB!
«CHopTUBHBIE TPAHCIIOPTHBIE CPEICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 9
1. CooTHolIEHHS yIPYTOCTH 715l IJIOCKOTO HANPSKEHHOTO COCTOSTHUSL.
2. Meroj crarndeckon koHaeucanuu B MKD.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Tporokon Ne
3aB. kadeapoi /A.A. CkBOpIIOB/

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 MAIINH M COIPOTUBIEHHE
MaTepUajIoBy

JucuumimHa - MeTol KOHEUHBIX 2JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPECTBA, TPOQPHUITH:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»

Kypc 3, cemectp 6

3AYETHOE 3ATAHHUE Ne 10
1. ®yHKIUN OPMBI CTEPKHEBOIO KOHEYHOTO JIEMEHTA.
2. Pemenne cucteMpl TMHEHHBIX adreOpanyecKux ypaBHEHUN ¢ BEpXHEH WK HIDKHEN
TPEyroJIbHOM MAaTpULIEH.

3. 3agava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2023 r., IIporokosn Ne
3aB. kadenpoii /A.A. CkBopI10B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTD MALIKH H COMPOTHBICHHE
MaTEepUajIoBy
JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB
Hanpagnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA, TPOPHIIB!
«CHopTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJTIAHUE Ne 11

1. ®ynxuuu GopMBbl IIIOCKOTO TPEYTOJIbHOIO KOHEYHOI'O 3JIEMEHTA.
2. CBoiicTBa MaTpHUIl CUCTEM JIMHEHHBIX aJIreOpanuecKux ypaBHEHUI MpU MOJEIUPOBAHUU
METOJOM KOHEUHBIX DJIEMEHTOB

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., IIporokon Ne
3aB. kadenpoii /A.A. CkBopros/

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 «/IunaMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpHUaJIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»

Kypc 3, cemectp 6

3AYETHOE 3ATAHHUE Ne 12
1. ®ynkuuu Gopmbl 6aI0YHOTO KOHEYHOTO 31eMeHTa. [lomuHoMbl DpmuTa.
2. UrepaunonHsle MeTo bl pemenus cucteM MK3. Meroa conpsikeHHBIX Tpaiu€HTOB.

3. 3agava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2023 r., IIporokosm Ne
3aB. xadenpoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, kadenpa «/InHaMuiKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTEepUajIoBy

JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB

Hanpagnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA, TPOPHIIB!
«CHopTHUBHBIE TPAHCIIOPTHBIE CPEICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 13
1. ®ynkuuu GopMbl KOHEYHBIX 371eMeHTOB. CBolcTBa QYHKIUI (POPMBL.
2. Y4er rpaHuYHbIX YCIOBUN B METOJI€ KOHEUHBIX 3JIEMEHTOB.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Tporokon Ne
3aB. kadeapoi /A.A. CkBOpI1OB/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH M CONIPOTUBIICHHE
MaTEpHUajIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHME Ne 14
1. ®yHKIMHM GOPMBI IIIOCKOTO OUIMHENHOTO 4-y3710BOTO KOHEYHOT'O JIEMEHTA.
2. PacnipeieneHHbIE HArpy3Ku B KOHEUHO-3JIEMEHTHBIX MoAelsX. [IpuBeneHne pacnpeneneHHbIX
Harpy3oK K y3JlaM KOHEYHO-3JIEMEHTHOW MOJIEIH.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2023 r., IIporokosn Ne
3aB. xadenpoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTEepUajIoBy
JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA, TPOPHIIB:
«CHopTUBHBIE TPAHCIIOPTHBIE CPEICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 15
1. ®yHkuuu GopMbI IIOCKOTO YETHIPEXYTOJIBHOIO KBaIPATUUHOTO 9-y3JI0BOr0 KOHEUYHOTO
AJIEMEHTA.
2. Ilpsamoii Mmetox nomyuenust cootHomenuit MKD (Ha mpumepe cTep>KHEBOTO JIEMEHTA).

3. 3anaya.
YTBepKIeHO Ha 3aceJaHuu Kapeapsl «_ » 2023 r., [TpoTrokon Ne

3aB. kadeapoi /A.A. CkBOpI1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIINH U COIPOTUBIICHHE
MaTEpHUajIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHUIIb:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPEICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJJIAHUME Ne 16
1. dyHk1MK HOPMBI INIOCKOTO YETHIPEXYTOIBHOI0 KBAJPATHUYHOTO §8-y3JI0BOT0 KOHEUHOTO
JJIEMEHTA.
2. MarpuuHoe ypaBHEHHE TMHAMHYECKOTO PABHOBECHS KOHEUHO-3JIEMEHTHOM cuctembl. Ob1ee
BBIp@KEHHE ISl MATPUIL] )KECTKOCTH, MacC KOHEUHOTO 3JIEMEHTA.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2023 r., IIporokosn Ne
3aB. xadenpoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoBy
JucuuiuinHa - MeTos1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA, TPOPHIIB!
«CropTUBHBIE TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3ATAHUME Ne 17
1. ®yHKIUN OPMBI HIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOI0 KOHEYHOTO JIEMEHTA C TMHEHHOU
anmnpoKCUMaIuei.
2. ®opMyIUpOBKAa METOZa KOHEUHBIX 3JIEMEHTOB JUIsl PEIICHUS] YPAaBHEHUS TEIIONPOBOIHOCTH
Ha ocHOBe MeTos1a byOHoBa-I"anepkuHa. Yuer rpaHMYHBIX YCIOBUH B 3a1a4e

TEIUIOTIPOBOIHOCTH.
3. 3anava.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [Tporokon Ne
3aB. kadeapoii /A.A. CkBOpI1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTS MAIIHH U CONIPOTUBIICHHE
MaTEpHUajIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 18
1. CrtocoObI MOBBILIEHNS] TOYHOCTH PACYETHOTO aHAJIN3a HANPSHKEHHO-e(OPMHUPOBAHHOTO
cocTosHHUA B 3amadax MKD.
2. ©@yHKIUHU (POPMBI IECTUTPAHHOTO 00bEMHOT0 20-y37I0BOr0 KOHEYHOTO JIEMEHTa C
KBaJIpaTUYHOM aInmpoKCUMalUeH.

3. 3anaya.
VYTBep:kIeHO Ha 3aceJaHuU Kadeaphl «_ » 2023 r., ITpoTtokon Ne
3aB. kadenpoii /A.A. CkBoOpI10B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

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

JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanurera) Cneunanuzanus Ne 1 «ABTOMOOMIN U TPAKTOPBD», Mpoduiib: «CIOPTUBHBIE
TPAHCIIOPTHBIE CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 19
1. [Ipsimoit meTon nony4yenus cootnomenuit MKD (Ha npumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOpAUHATHI MIomanu (L — koopauHaTsl).

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., IIporokon Ne
3aB. kadeapoii /A.A. CkBopros/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIINH M COIPOTUBICHHE
MaTepHajIoBy

JucuumimHa - MeTol KOHEUHBIX 2JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPECTBA, TPOQPHITH:
«CHOpPTUBHBIE TPAHCIIOPTHBIE CPENICTBA»

Kypc 3, cemectp 6

3AYETHOE 3ATAHUE Ne 20
1. IlpuHUIMND MUHMMYMa NOTEHLUAIBHON YHEPIHH, KaK BO3MOKHas ocHoBa MKD.
2. [IpssMOyTObHBINA KOHEUHBIH 3JIeMeHT TOHKOM miacTuHbl. OyHKIMu hopMel. TpeyroabHUK
ITackais.

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., ITporokon Ne
3aB. kadenpoii /A.A. CkBopIios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHUWE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoBy
Jucuummza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBA, TPOPHIIB:
«CHnOpTUBHBIE TPAHCIIOPTHBIE CPECTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJAHHUE Ne 21
1. ®yHKUMS NOTEHIMAIBLHON SHEPTUU HA IPUMEPE CUCTEMBI C | CTENeHb0 CBOOOIbl. DHEprus
nedopmupoBanus. [loTeHan BHEIIHUX CHJL.
2. BoceMuy3/10BO# 1I€CTUTPAHHBIN AJIEMEHT AJI MOJIEIMPOBAHUS TPEXMEPHOT'O HAIIPSKEHHO-
1e(GOopMHUPOBAHHOTI'O COCTOSHUS.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., IIporokon Ne
3aB. kadeapoii /A.A. CkBopros/

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

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

®akynsrer TPAHCIIOPTHBIM, xabenpa «/JuHaMuKa, IPOYHOCTH MAIINH M CONPOTHBIICHHE
MaTepHaIOB)
JucuumimHa - MeTol KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPECTBA, TPOQPHITH:
«CHOpPTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6

3AYETHOE 3ATAHUE Ne 22
1. OcnoBuble MaTpuisl B MKD. Matpuus! ¢dyHkiuil popmsl, Aedopmarinii, KecTKoCcTH, Mace,
SKBHMBAJIEHTHBIX Y3JIOBBIX Harpy3okK.
2. ®opMupoBaHue T100aIbHON MaTPHULIBI )KECTKOCTH KOHCTPYKLIUU U3 MaTpPHUIL KECTKOCTH
OT/ENbHBIX JIEMEHTOB (Ha IpUMeEpe CTEPKHEBOU 3aj1aun).

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., ITpoTrokonm Ne
3aB. xadenpoit /A.A. CxBop110B/

38



MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOHHTEXHQHECKHﬂ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUaIOB»
JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA, MPOPHIIb:
«CHopTUBHBIE TPAHCIIOPTHBIE CPEICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 23
1. EcrecTBeHHBIC KOOPIMHATHI H30IIAPAMETPHUSCKHUX 3JIEMEHTOB. X CBSI3b C PU3NICCKUMU
koopauHaTamu. uddepenurpoBanue mo Gpusndeckum KoopauHaTam QyHKIuid Gopmbl IBHO
BBIPKCHHBIX Y€PE3 €CTECTBCHHBIC KOOPIUHATHI.
2. O01iee BbIpaXE€HUE JIJIsI MATPUIIBI dKECTKOCTH KOHEYHOTO dJIEMEHTA.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., IIporokon Ne
3aB. kadeapoii /A.A. CkBopros/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTepUajIoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHUE CPECTBA, TPOQPHITH:
«CHOpPTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 24
1. CpoiicTBa MaTpull pa3peliaouX CUCTEM JIMHEWHBIX alredpanyeckux ypaBHEHUH B METO/Ie
KOHEYHBIX 371eMEHTOB. CBOMCTBA MAaTPHUIIBI KECTKOCTH.
2. U3onmapamerpuueckrie KOHEUHbIE y1eMeHThl CepeHaunoBa cemMeiicTna.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2023 r., IIporokosn Ne
3aB. xadenpoit /A.A. CxBop11oB/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHM S POCCUCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMIKa, IPOYHOCTb MAIINH H COIPOTHBICHHE
MaTEepUajIoBy
JucuuiuinHa - MeTos1 KOHEUHBbIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA, TPOPHIIB:
«CropTUBHBIE TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJAHUE Ne 25
1. Marpuna »KeCTKOCTH CTEPKHEBOI0 KOHEUYHOI'O IJIEMEHTA.
2. Marpuua ¢pyHkuuii GopMbl CTEP)KHEBOTO KOHEUHOTO 3JIeMeHTa. Matpuua redopMaiui.
Martpuna HanpsKeHU.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Tporokon Ne
3aB. kadeapoi /A.A. CkBOpI10B/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUUCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTS MAIINH M COIPOTUBIICHHE
MaTEpHUajIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB!
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AIAHHUE Ne 26
1. OcHOBHBIE COOTHOIIICHHUSI METO/1a KOHEUHBIX 2JIEMEHTOB HAa OCHOBE MPUHIIAIIA MUHUMYMa
MOTEHIMATBHON SHEPTUU.
2. N3onapameTpuueckre KOHEYHBIC AIeMEeHTHI JlarpankeBa ceMelcTBa.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2023 r., IIporokosm Ne
3aB. xadenpoit /A.A. CxBop110oB/
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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
Jucuunimnza - MeToJ KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHUE CPECTBA, TPOQHIIH:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6
3AYETHOE 3AJJIAHUE Ne 27
1. bao4yHblli KOHEUHBIN 3JIEMEHT.
2. MeTo/1bl YUCIIEHHOTO UHTETPUPOBaHUs PYHKIIMNA OJTHOTO apryMeHTa, npumeHsiemble B MKD.

3. 3anaya.
VYTBepKIEeHO Ha 3aceJaHun Kadeapsl «_ » 2023 r., [Tporokon Ne

3aB. kadeapoi /A.A. CkBOpI10B/

MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTS MAIINH U COIPOTUBIICHHE
MaTEpHUajIOB)

Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIb:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHME Ne 28
1. ®ynkuuu Gopmbl H30MapaMeTpPUUECKUX KOHEUHBIX 3JieMeHToB Jlarpankesa nu CepeHaunona
CEMEHCTB.
2. KBagpatypnsie popmyinsl ['aycca—Jlexxanapa. @opmysa Tpanenuii YuciIeHHOTro
unTerpupoBanus. @opmyna CUMIICOHA YUCIEHHOTO NHTETPUPOBAHUS

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., ITpoTrokon Ne
3aB. kadeapoii /A.A. CkBoOpI10B/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHaioBy
JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB
Hanpagnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA, TPOPHIIB!
«CHopTUBHBIE TPAHCIIOPTHBIE CPEICTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 29
1. OcHOBHBIE THITHI KOHEUHBIX YJICMEHTOB.
2. I'mnote3br Kupxrodda-Jlssa B reopuun usruba miactun. edopmaruu npu u3rudbe TOHKOH
IUTACTUHBI. BeIpakeHne 171 MOTeHIUAIbHOW YHEPTUH.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapsl «  » 2023 r., [Tporokon Ne
3aB. kadeapoi /A.A. CkBOpI1OB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJIHTEXHI{I}IECKHFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUajIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIIOPTHO-TEXHOJIOTMYECKHE CPEICTBA, TPOPHIIB:
«CHOpTUBHBIE TPAHCIIOPTHBIE CPENICTBA»
Kypc 3, cemectp 6
3AYETHOE 3AJIAHUE Ne 30
1. ITocnenoBaTenbHOCTh PENIEHMS 3a/1a4 METOAOM KOHEYHBIX JJIEMEHTOB.
2. Pemenue 3a1aun HecTallMOHAPHOM TETJIOMPOBOAHOCTH METOOM KOHEUHBIX JIEMEHTOB.
SIBHAs M HesIBHAsi CXEMBI TPEYTrOJIbHUKA, cXeMa UHTerpupoBanus Kpanka-Hukoicona.
3. 3amaya.

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

3aB. kadenpoii /A.A. CkBoOpI10B/
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