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1 eaun u 3aga4u AUCHUILINHDBI

1.1 Ileapb AMCHUININHBI

Lenbto n3yyeHus: AUCUUIUIMHBI «MeTOo]l KOHEUHBIX 3JIEMEHTOB) SIBJISIETCS

— (GopMHpOBaHUE 3HAHUI O COBPEMEHHBIX YMCIEHHBIX aJrOpUTMax, METOJax
MOJICJIMPOBAHUSI W HWHXXEHEPHOIO MCCIENOBaHUS KOHCTPYKLUHMH aBTOMOOUIEH U
TPAKTOPOB JJIs aHAJIM3a HAMpPsKEHHO-Ie()OPMUPOBAHHOIO U TEPMHUECKOTO COCTOSIHUMN
UX JeTajedl M Y3JI0B, OCBOEHHUE IMpEeAHA3HAYEHHOrO JUIsl ATOr0 YHHUBEPCAIbHOTO
MIPOrPaMMHOT0 00ECIIeYeHHs], PEAIU3YIOIIEr0 METO]T KOHEUHBIX 3JIEMEHTOB;
- MOJTrOTOBKA CTYIAEHTOB K JI€ATEIbHOCTH B COOTBETCTBUU C KBaJIU(PUKAIIMOHHOU
XapakTEepPUCTUKOMN crienanucta no HampasieHuto 23.05.01. HazemHble TpaHCHOpPTHO-
TEXHOJOTUYECKUE CpeacTBa (ypoBeHb creuuanuteTa), npoduias: " KoMmbroTepHbIi
WHXUHUPUHT B aBTOMOOMIIECTPOCHUH

1.2 3agaun qUCHNILIAHBI

3aauamMu AUCHUTIIUHBI «METOoI KOHEUHBIX JIEMEHTOBY SIBIISIOTCS :

- O3HAaKOMJICHHE CTYJCHTOB C IIUPOKO TMPUMEHSIEMBIMH  METOJaMU
BBIYMCJIIMUTEIIBHOM  MEXaHUKM M COBPEMEHHBIM  IPOTrPAMMHBIM  KOMIUIEKCOM,
peaTu3yIIMMM  METOJ  KOHEYHBIX  DJIEMEHTOB I pacyeTa  HaIpsKEHHO-
neOpMHUPOBAHHOTO U TEIUIOBOTO COCTOSIHMM JleTajiel W y3JI0B aBTOMOOWIEH u
TPaKTOPOB.

— n3ydyeHue 3(QPEKTUBHBIX U BHICOKOITPOU3BOAUTENBHBIX YUCICHHBIX aITOPUTMOB,
UCIIOJIb3YEMBIX B COBPEMEHHBIX BBIUHMCIHMTEIIBHBIX KOMIUIEKCAX METOJa KOHEYHBIX
AJIIEMEHTOB JIJIsl aHAJIM3a HAMPsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS MAIIIHH.

- 3HAKOMCTBO C OCHOBAaMHM pPAacCYeTHOTO MOJEJIHUPOBAHUS KOHCTPYKIIUI
MOOMJTBHBIX MAIIMH C MCIOJB30BAHHEM OJHOW U3 YHHBEPCAJIBHBIX MPOTpPaMM METOJa
KOHEYHBIX D3JIEMEHTOB W OJHOM W3 YHHUBEPCAIBHBIX MPOrpaMM TPEXMEPHOTO
aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS.

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX NPOrpaMm

Jucnummraa «MeToJT KOHEYHBIX 3JIEMEHTOB)» OTHOCHTCS K 4acTh, (OpMUPYEeMOi
ydacTHUKaMu oOpa3oBatenbHbIX oTHOmeHud (Bb1.2) mpodeccuoHambHOrO IUKIIA
OCHOBHBIX oOOpa3zoBarenbHbIX mporpamMMm (OOII) 1O HampaBIEHUIO IMOATOTOBKH
crneuuanucra no HampasieHuto 23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE
cpenctBa (ypoBeHb crienuanuteTa), npoduiab: "KOMIBIOTEpHBI WHXUHUPUHT B
aBTOMOOMJIECTPOEHUU "

[IpeamecTByOmUMU KypcaMy, Ha KOTOPBIX Oa3zupyercd IUcHUIUIMHA «MeTon
KOHEUHBIX 3JIEMEHTOB» SIBJIIFOTCS

- MaTeMaTHKa (JTUHEIHas anreOpa, MaTeMaTHYECKUN aHAIIN3);

- pusmka;

- TEOPETUYECKAsI MEXaHUKa;

- CONPOTUBJICHNE MATEPUAJIOB;

- PUKJIA/IHAS] TEOPHUsI KOJIeOaHM;

- YUCJICHHbBIE METO/IbI;



- IPUKIIaJHbIC MCTOAbI paCUCTOB Ha IPOYHOCTD.

3 Kommnerenuuu oOydarwuierocsi, ¢opmmupyembie B pe3yibTaTe OCBOCHHUSA
AUCUMITHHBI

B pesynbTaTe OCBOEHHS NUCLUUILIMHBI CTYACHT JOJKEH 00J1a/aTh CIeAYIOIUMHU
obmenpodeccuonanbubiMu (OI1K), mpodeccuonansubiMu (I1K) u npodeccronanbHo-
cnenuanuzupoBanHbiMu (IICK) kommeTeHITusIMHU:

B pe3yabTarte ocBoeHH s

Kon o0pa3oBaTebHOIl mporpamMmbl | IlepeyeHb MIAHMPYEMBIX Pe3yJabTATOB 00YUeHHUs MO
KOMIIETEH MU 00yJaroLIHIiCs TOKEeH AUCHUTINHE
00J1a1aTh
YK-1 Croco0eH OCyIIeCTBIATh 3HATh:
KpI/ITI/I‘IeCKI/Iﬁ aHaJln3 ® HallpaBJICHHA Pa3BUTHUA BEIYUCIIUTCIBHBIX

MIPOOJIEMHBIX CUTYaIlMi Ha
OCHOBE CHCTEMHOTI'0 TI0JIX0/1a,
BBIPa0aTHIBATh CTPATETHIO
el cTBUI

YMeETb:

METOJIOB B MEXaHUKE U IPPEKTUBHBIC
BBIYHCIIUTENBHBIE AJITOPUTMBI, IPUMEHSIEMBIE B
COBPEMEHHOM MPOTPAMMHOM O0ECII€UeHNH IS
pelIeHuns IpUKJIaaHbIX 3a7a4 aHaJIn3a
HaIPsOKEHHO /16 OPMUPOBAHHOTO U TETIJIOBOTO
COCTOSIHMM KOHCTPYKIIMH aBTOMOOHIIEH 1
TPAKTOPOB.

MCIIOJIH30BAaTh COBPEMEHHOE MMPOTrPaMMHOE
o0ecrieueHue UTsi pacueTHOr0 aHAIIM3a
HaNPsOKEHHO /16 OPMUPOBAHHOTO U TETIJIOBOTO
COCTOSIHUM JTeTaJICH 1 y3JI0B aBTOMOOUIICH 1
TPaKTOPOB.

BJIaJeTh:

HaBBIKAMH HCIOJIb30BaHUSI OHON U3
COBPEMEHHBIX BBIYUCIUTEIBHBIX IPOrPaMM,
peanu3yromieil METo KOHEUHBIX 3IIEMEHTOB,
IUIsl pacdeTa HalpsLKEHHO e OpMUPOBAaHHOTO
Y TEIUIOBOrO COCTOSIHUM JeTajeil u y3J10B
aBTOMOOHJICH M TPAKTOPOB .

4 CTPyKTYypAa U cofepKRaHue TUCIHILTHHBI
JlucuuIIMHAa YUTAaeTCS HAa TPEThEM Kypce B IIECTOM H CeIbMOM CEMECTpax.
[IpoBoasTCS JIEKIIMH, CEMUHAPHI, JabOpaTOpHBIC 3aHATHSA, (opMa KOHTPOJS — 3ayerT,
sk3ameH. OOmmas TPyJI0eMKOCTh JHUCHMILIMHBI cocTaBisgeT 6 3adeTHbix eaunui (108
aKaJeMUYECKHUX 9acoB - 6 cemecTp, 108 akameMuuecknx 9acoB - 7 ceMecTp).

Buj yuyeOHoi Bcero yacos CemecTtp
padoThI 6 7
OO1ast Tpy10€MKOCTb 216 (6 3.¢.) 108 108
(33.e)| (33.e)




AynuTOpHBIE 3aHATUS 36 36
(Bcero)
B Tom yncne
JIEKIIU 18 18 -
[IpakTuueckue 36 - 36
3aHATHUS
JlaGopartopHsie 36 18 18
3aHATHUS
CamocTrosTenbHas 126 72 54
paboTa CTyJIeHTa
KypcoBas pabota HET HET HET
KypcoBoii mpoexT HET HET HET
Bun npomMexxyTouHoit 3auer | OK3aMeEH
aTTecTaIfu

CprKTypa H COACPKAHUC OUCIHUIIIINHBI ((MCTO,H KOHCYHBIX JJICMCHTOB» IIO
CpOKaM U BHIaM pa6OTBI OTpPA’KCHBI B HpI/IJ'IO)KeHI/II/I 1.

Conep:xanue pa3aeoB JUCUUIINHBI.

Tema 1. BBeaenue.

Ponbp pacyeTHBIX METONOB W METOJAa KOHEYHBIX DJIEMEHTOB, B YAaCTHOCTU, IPH
IIPOCKTUPOBAHUM U JOBOJIKE ABTOMOOWJIEH W TPAaKTOPOB JJIsl aHAJIW3a HAMPSKEHHO-
neOPMUPOBAHHOTO M TEPMUUYECKOTO COCTOSHUMN JleTaliel U y3JIOB JJIsl 00eCTIeYeHUsT UX
npouHocty. O030p 3a1a4, penraeMbIX METOJIOM KOHEYHBIX AJIEMEHTOB.

CoBpeMeHHOE TPOrpaMMHOE OOECIeYeHUe, peaU3yIoIIee METOJ] KOHEUHBIX
AJIIEMEHTOB, JIJIsl aHAJIN3a HaIMpPsSHKEHHO-e(OPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUMN
JeTaliell U y3J0B aBTOMOOWIEH u TpakTopoB. CTpyKTypa IpOrpaMMHOr0 oOecrieyeHus
METO/a KOHEYHBIX 2JIEMEHTOB.

0630p »h(PEKTUBHBIX H  MPOU3BOAUTEIBHBIX  YHUCJICHHBIX  QJITOPHTMOB,
pean3yeMbIX B IPOTPAMMHBIX KOMIUIEKCAaX JUIsl PEIICHUs 3aJa4 BBIYMCIUTEIbHOU
MexaHUKU. OCHOBHBIE BBIYUCIUTEIbHBIE 3aTpaThl MPU PEIICHHH 33/1ad METOJIOM
KOHEYHBIX 3JIEMEHTOB.

CpaBHUTENBHBI aHANW3 PA3IUYHBIX PAcYETHBIX TMOAXOAOB B  3aJayax
oOecrieueHus MPOYHOCTH KOHCTPYKIUNA aBTOMOOWJIECH W TpakTOpoB. JlemoHcTpamms
pe3yJIbTaTOB PACUETHBIX HCCIEAOBAHMM METOJIOM KOHEYHBIX KOHCTPYKIIMM MAaIllWH.
[IpoGnembr BBIOOpAa pacyeTHOW CXEMbl. XapaKTEPUCTUKUA PACUYCTHBIX MOJEIICH:
TOYHOCTb, aJICKBATHOCTh U 3KOHOMHUYHOCTb.

Tema 2. CBeeHUs U3 MATEeMATUKH M MeXaHUKHU JAeOopMHUpPyeMoOro TBepaoro
TeJa.

DNeMEeHTbl MATPUYHON anreOpbl U BApUALIMOHHOTO UCUUCIICHHUS.

[lepememenusi, nedopmauuu, HanpskeHus. CBs3b MEXKIY HANPSKEHUAMH U
nedbopmanusiMu. YpaBHEHUsT paBHOBecus. ['panuunble ycioBusi. OOIIME CXEMBI
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pelIeHus 3aJady MEXaHUKU KOHCTpyKuui. [IpuHIun MuHMMyMa DOTECHLUAIbLHOU
SHEPrUu.

Tema 3. MeToa KOHEYHBIX JJEMEHTOB KaK BBIYHCJIUTEJILHBIH METOM
pellleHus 32124 MEXaHUKH.

OcHOBHbBIE TOHATHS MeToAa KOHEYHBIX »djeMeHToB (MKD). O630p Tumnon
KOHEUHBIX 3JIeMeHTOB. OCOOCHHOCTU pacueTa KOHCTPYKIUMA ¢ ucnosib3oBanueM MKD.
CtpykTypa COBpeMEHHOTr0 nmporpaMMHoro ooecneuenus MKD.

CriocoObI BBIBOJIa COOTHOIIICHUH MeTOa KOHEYHBIX deMeHToB (MKD). Ipsmoii
METOJ| TOJYYEHHUs] KOHEYHO-IJIEMEHTHBIX COOTHOWIEHUH. CTEpKHEBOM KOHEYHBIN
sanemeHT. dopmupoBaHue rio0aIbHOW MATPULIBI )KECTKOCTH KOHCTPYKLIMH M3 MaTPHI]
KECTKOCTH OTIEJIbHBIX 3JIEMEHTOB (Ha IPUMEPE CTEP)KHEBOM 3a7a4n).

Bapuanmonnble NpuHLHMIIBI - OCHOBA (DOPMUPOBAHMS Pa3pEIIAIONIUX YPABHEHHM
MKD. BeiBox wmatpuuHblX ypaBHeHHd MKD Ha oCHOBe mNpuHIMIA MUHUMYyMa
noteHuuanbHol sHeprur. OcHoBHble MaTpuubl MKD - sxecTtkoctu, macc u Ap..
BekTopbl  Harpy3ok OT BHEUIHUX CWI. YYeT HadalbHbIX Jedopmanui,
NpeBapUTEIbHBIX HampsikeHu. PacripeseneHHble Harpy3Kd B KOHEUHO-IJIEMEHTHBIX
mozensx. IIpuBeneHune pacnpeneneHHbIX Harpy3oK K y3jaM KOHEYHO-3JIE€MEHTHOU
MOJEIH.

Anmnpokcumariusi Hen3BecTHbIX B MKD. ®yHkiuu popMbl KOHEUHBIX 3JIEMEHTOB.
Knaccel npumensemsix (ynkuuii. CpoiictBa (yHkiuii ¢opmbel. TpeOoBaHus K
byakuusam dopmel. Tounocts permenuidi MKD B 3aBUCMMOCTH OT BbIOOpa (DYHKITUN
(b opMBL.

banounsiit koHeuHBIM dneMeHT. DyHkIUU GOpMBI  0aTOYHOrO KOHEYHOTO
anemenTa. [lonmuHombl Dpmuta Kak GyHKIUU GopMbl OamouHoro snemeHTa. CrocoObl
dbopMHUpOBaHUS COOTHOIIEHUN METOJla KOHEUYHBIX JJIEMEHTOB B  Pa3IMYHBIX
KOOPJIMHATHBIX CUCTEMAX.

UuclieHHOE WHTErpUPOBAHUE TMPU BBIYUCICHUM KOIPPUIMEHTOB MaTpUIl
XKECTKOCTH, Macc W napyrux Mmarpuni B MKD. Ksaaparypasie ¢opmynsr ['aycca —
Jlexxannpa.

Tema 4. MeToa KOHEYHBIX JJIeMEHTOB 3ajadye IJIOCKOI0 HAMNPSIKEHHOTrO,
IJIOCKOT 0 1e(pOPMUPOBAHHOI0 COCTOSTHU I

TpeyronbHblii KOHEYHBIA 3JEMEHT JUIS PELICHUs IUIOCKOM 3aladyd TEeOpUHU
ynpyroctu. Tpeyronbusie L-koopaunatsl miomanu. Mcnons3oBanue L-koopauHat ajist
noctpoeHus: GyHKIuH GOpMBbI IIIOCKOTO TPEYroJIbHOI0 KOHEYHOro 31emMenTa. CBssb L-
KOOpJWHAT ¢ GU3HYECKUMHU (JI€KAPTOBBIMU) KOOPJIWHATAMU TPEYTOJHHOTO KOHEUYHOTO
anementa. Juddepennmpoanne L-koopauHar mo ¢uzndeckuMm  (I€KapTOBBIM)
KOOpJMHATaM 3JeMeHTa. Marpuna *eCcTKOCTH IUIOCKOIO0 TPEYroJbHOTO KOHEYHOTO
DJIIEMEHTA.

Tema 5. Teopusi n3onapaMeTpuYeCKUX KOHEYHBIX 3JIEMEHTOB

OyHKIHUH dbopmbl M30IMapaMeTPUIECKUX KOHEYHBIX AJIIEMEHTOB.
N3onapameTrpuueckue KoHeuHble 37eMeHThl JlarpankeBa u CepeHIUIOBA CEMENCTB.
CyOnapamerpuyeckue, H30MapaMeTpUUYECKUe, CylepnapaMeTpuyeckKue KOHEUYHbIE
aneMeHThl. EcTecTBEeHHbIE KOOpPJMHATHI M30MapaMEeTPUUYECKUX 3JIEMEHTOB, UX CBA3b C
¢uznueckumu koopauHatamu. JuddepeHuupoBanue mo (Qpu3nUecCKUM KOOpIAHHATAM



¢yHkuuii  (GOpMBI  SBHO  BBIPDAKEHHBIX  UYEpPE3  €CTECTBEHHbIE  KOOPJIWHATHI.
YeTbIpeXyroiabHblii OMIMHEHHBIA M30MapaMeTPUUECKUl KOHEUHBIH 3JEMEHT IUIOCKOTO
HAIpPsHKEHHOIO COCTOSIHUSL. OObemHbIN BOCbMUY3JIOBOI IECTUTPAHHBIN
M30MIAPAMETPUYECKANA KOHEUYHBIA JJEMEHT JUIl  MOJAEIHMPOBAHMUS  TPEXMEPHOIO
HaIpsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUS.

basucHple  (QyHKIMM  KOHEYHBIX  JJIEMEHTOB  HMEPAapXUYECKOoro  THIA.
[IpeumyiecTBa pemeHus: 3aad ¢ MCHOJb30BAHUEM 3JIEMEHTOB Ha OCHOBE (DYHKIIMMA
(bopMBI HEPAPXUYECKOTO THUTIA.

Tema 6. Moaeau mMeToJa KOHEYHBIX 3JIEMEHTOB ISl pacyeTa IVIACTHH H
000s104eK

Koneunble »smeMeHThl 1isi pacyera wusruba miuacTuH. DYyHKIUU  (QOpMBI
sneMeHTOB. COBMECTHOCTb 3ieMeHTOB. KoMOMHHMpOBaHHME C »3JIeMEHTaMH pacyeTa
IUIOCKOTO HAMPSKEHHOTO COCTOSHMSI JJIsi CO3[aHUsl 3JEMEHTOB OO0O0JIOUKM OOIIEero
noJyioxkeHusi. KoHeuHble 371eMEeHThl TOHKOW OCECUMMETPUYHON 000T0UYKH.

Tema 7. MogeanpoBaHue TeNJONPOBOJHOCTH MeETOAOM KOHEYHBIX
3JIEMEHTOB

VYpaBHEHHE  TEIUIONPOBOAHOCTU. ['paHWuYHBIE YCIOBUS [JJIs  YpaBHEHUS
TEIJIONPOBOJHOCTA YYET T'PaHUYHBIX YCJIOBHI MEPBOTO, BTOPOTO M TPETHErO poAa.
CranuvoHapHasi TEIUIONPOBOAHOCTh. YpaBHeHMs Jlammaca, Ilyaccona. dopmynupoBka
METOJa KOHEYHBIX AJIEMEHTOB ISl PEIICHUS] YPABHEHUS TEIJIONPOBOJHOCTA Ha OCHOBE
metona byoHoBa-["asiepkuHa. YueT rpaHMUHBIX YCIOBUH B 3a/1a4€ TETJIONPOBOJHOCTH.

Pemrenre 3amauv HECTAlMOHAPHOW TEIJIONPOBOJHOCTA METOAOM KOHEUYHBIX
JJIEMEHTOB. SIBHAs U HEsABHAs CXEMBbl TPEYTOJbHUKA, cXeMa MHTerpupoBanus Kpanka-
HuxoucoHa.

Tema 8. IddexTuBHbIE UYHCIEHHbIE AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM MPOTrPAMMHOM 00eCIeYeHUN MET01a KOHEYHbIX 3JIEMEHTOB

CpoiicTBa MaTpHUI[ CHCTEM JIMHCHHBIX aJre0OpandecKux YpaBHECHHH TIpu
monenupoBann MKD. ANTOpuUTMBI pemieHusi cUCTeM OOJBIIMX CHUCTEM JIMHEWHBIX
anredpandeckux ypaBHEHUN C CUMMETPUYHBIMH Pa3peKCHHBIMU MaTpuiiamMu. Meton
LDL" s pemenus cucTeM JuHEHHBIX anreOpanueckux ypasHeHuit B MKD. O6nacTs
npumenumoctd Metoga LDLT.  HrepanuoHHBIE METOABI PEINCHHUS CBEPXOONBIIUX
cucreM MKD. Meronq CoOnpsKEHHBIX TPAJMEHTOB. YCKOPEHHE MPSIMBIX H
WTEPALIMOHHBIX METOJIOB 32 CUET CHEUUAJIBHBIX MPOLEAYP HyMEpalUu y3JI0B KOHEYHO-
DJIIEMEHTHBIX MOJEIICH.

CriocoObl xpaHeHus paspexkeHHbIX MaTpull B MKD. 3amonHeHue pa3pexeHHBIX
Marputt MKD mnpu pelieHHMM CUCTEM YpaBHEHHH NpsIMBIMH MeToJaMH. MeTomabl
SKOHOMUM TMaMsITH M TMOBblIeHUS ckopoctu pemenuss MKD. IlpencraBienue ¢
MOMOIIFI0 TEOpUU TpadoB TpOIEccCa HUCKIIOYCHHUS CTETeHEeH CBOOOIBI. AJNTOPUTMBI
BBEIOOpAa ONTHUMAIBHOTO TIOPSAJIKA HUCKITIOUCHUS Komnmnnza, Karxumna-Makku,
MapaJiyICIbHBIX U BIOKEHHBIX CEYEHUM.

Bo3MOXXHOCTH mapamienbHOro peleHust 3a4a4 METOAOM KOHEUYHBIX 3JIEMEHTOB.
O0630p 4YHMCIEHHBIX AJTOPUTMOB MAPAICTBHOIO PEIICHUS] CUCTEM alredpanvyecKux
ypaBHeHHU MKD Ha MHOrosiIepHBIX W MHOTOINPOLECCOPHBIX BBIYUCIUTEIBHBIX
CHCTEMAX.



Tema 9. IlyTu noBbllIeHHS] TOYHOCTH PACYETHOI0 AHAJN3A KOHCTPYKIMIA
aBTOMOOMJ/ICH U TPAKTOPOB, BHINOJHAEMOI0 METOA0M KOHEYHBIX 2JIECMEHTOB

OcHOBHBIE TPUEMBI U CLIOCOOBI MOAEIIUPOBAHUS AETANIEH, Y3JI0B U KOHCTPYKLIHMA
aBTOMOOWJIEN W TPAKTOPOB METOJIOM KOHEUYHBIX 37€MEHTOB. OCOOEHHOCTH PacUETHBIX
CXEM M KOHEUHO-3JIEMEHTHBIX MOJIEJIeH AeTallel, y3/710B U KOHCTPYKLIUA aBTOMOOMIIEH U
TpakTopoB. IIpeuMylliecTBa M HENOCTATKU PA3IUYHBIX PACYETHBIX [OAXOJOB IIpU
BBINIOJIHEHUH HCCIEAOBAHUM KOHCTPYKLMI aBTOMOOWJIEH M TPaKTOPOB YHCIECHHBIMU
Meronamu. IlorpemHocTH, BO3HMKAKOLIME IIPU pacuerax METOAOM KOHEUYHBIX
JJIEMEHTOB KOHCTPYKIMM MamuH. IlyTM MOBBIMIEHUS TOYHOCTH BBIIOJIHAEMOTIO
METOJIOM KOHEUYHBIX 3JIEMEHTOB PAaCUETHOI'O aHaJIM3a HAMPSKEHHO-1€POPMUPOBAHHOTO
COCTOSIHMSI KOHCTPYKLIMI MAIlIVH.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Meronuka TpeNoJaBaHus JUCIHUILUIMHBI «METOJT KOHEUYHBIX JJICMEHTOB» U
peanu3ais KOMIICTCHTHOCTHOTO ITOAXOJa B M3JIOKEHUW W BOCIPHUATHHM MaTepuala
npeaycMaTpUBacT HCIIOJIb30BaHWE CJCAYIOIIMX AaKTUBHBIX (opM  TpoBelIeHUs
TPYIIIOBBIX, WHIWBUIYAIBHBIX, ayJIUTOPHBIX 3aHATUH B COYCTAHWUU C BHEAYTUTOPHOM
paboroii ¢ T1enabl0  (OPMHPOBAHUS U Pa3BUTHSA TNPOPECCHOHATBHBIX HABBIKOB
oOydJarommuxcs:

— IMOATOTOBKA K BBITIOJIHEHUIO MTPAKTHIECKUX padOT B 1aOOPaTOPHUSX BY3a;

— TIOATOTOBKA, MPEACTaBICHHE M OOCYXICHUE IMpe3eHTAlMid Ha CEMHUHApPCKHX
3aHATHUSAX;

— OpraHm3anys ¥ NMPOBEACHUE TEKYIIET0 KOHTPOJISA 3HAHUH CTYACHTOB B (hopme

0JIAHKOBOT'O TECTHPOBAHUS;
— MPOBEJIEHNE MAacTep-KJIaCCOB DKCIEPTOB U CIICIIHAIINCTOB B 00JIACTH YHMCICHHBIX
METOJ0B U MPUKJIAJHOU MEXAHUKHU.

6. OnleHOYHBIE CPeICTBA AJI51 TEKYIIEero KOHTPOJIsI YCIIeBAeMOCTH, TPOMEKYTOYHOM
aTTecTAllMM 10 UTOraM OCBOEHHUS TMCHUIIMHBI M Y4e0HO-MeToInYecKoe
o0ecrieyeHre CaMOCTOATEIHLHOM PA0OTHI CTY/I€HTOB.

B mpomecce o00ydeHHMS HCHONB3YIOTCS CIASAYIOIIME OICHOYHBIE (POpPMBI
CaMOCTOSATETILHON pa0OTBhl CTYACHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETrO KOHTPOJIS
YCTIIEBAEMOCTH M MIPOMEKYTOYHBIX aTTECTAIIHI:

- TIOATOTOBKA K BBHITIOJHEHHUIO JIA0OPATOPHBIX pabOT U MX 3alUTa.

OrneHOYHbIE  CPEICTBA  TEKYIIEro KOHTPOJISI  YCIIEBAEMOCTH  BKJIIOYAIOT
KOHTPOJLHBIE BOMPOCH W 3amaHus B (opme ONaHKOBOTO W (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHMUS, NI KOHTPOJISI OCBOCHUS 00 yUAIOIIUMHUCS Pa3IesiOB JUCITUTUIHHBI.

OO0pa3upl TECTOBBIX 3aJaHUW, 3aJaHUN KYpPCOBBIX MPOEKTOB, KOHTPOJIBHBIX
BOIIPOCOB M 3aJlaHUil Il TMPOBEJNCHUS] TEKYLIEro KOHTPOJS, 3K3aMEHAIlMOHHBIX
OWJIETOB, MPUBEACHBI B IPUIIOKEHUH 4.



6.1. ®oH O1LIEHOYHBIX CPECTB /1Jisl NPOBeIeHUs MPOMEKYTOUHON aTTeCTAIMU
00y4arImnxcs no JTUCUMUILINHE (MOAYJII0).

6.1.1. Ilepeyenp KOMIETEHIIMI C yKa3aHUEM HTanmoB uX (OPMUPOBAHUS B Mpollecce
OCBOEHHUS 00pa30BaTEIbHON MTPOTrPAMMEBI.

B pesynpTaTe OCBOGHHMS JUCHMIUIMHBI (MOAYJsi) (QOPMHUPYIOTCS — CIEIYIOIIHE
KOMITETEHIIVH
Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00y4alOIIMIACA
KOMIEeTeHI[UH J0JIKeH 00J1a1aTh
YK-1 Crioco0OeH oCyHIeCTBIATh KPUTHUECKUN aHAJIN3 MPOOJIEMHBIX CUTYyalluid Ha
OCHOBE CUCTEMHOTI'0 M0/1X0/1a, BbIpadaThIBaTh CTPATErUIO ACHCTBUIMA

B mporecce ocBoeHus 00pa3oBaTeNbHON MPOTpamMMbl JTaHHbIE KOMIIETEHIIMHU, B
TOM YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAITHO B XOJE OCBOCHUS
0Oy4YaromMUMHCS AUCHUIUIMH (MOAYJEH), MPAaKTUK B COOTBETCTBUM C YUEOHBIM IUIAHOM
U KaJeHAapHbIM TpaduKoM y4eOHOro mpoiecca.

6.1.2. Onucanue nmoka3zarejied U KpuTepueB OLlCHUBAHNS KOMIIETEHIIM,
(opMuUpPYyeMBIX 10 HTOTaM OCBOEHHS TMCUMILIMHBI (MOIYJIs1), ONMCAHUE HIKAJ
OlleHMBAaHMUS.

[lokazateneM oOlEeHMBaHMS  KOMIETEHIMA Ha  pa3NUYHBIX JTamax HX
dbopMupoBaHUsl SBISETCA JOCTIXKEHHE OOYYAaIOIMMUCA IJIAHUPYEMBIX PE3YJIbTaTOB

00y4eHUS 1O TUCHUIUIUHE (MOIYIIIO).

YK-1 Cnoco0eH ocymecTBJISITh KPUTHYECKHA aHAJIN3 MPOOJEeMHBIX CHTYallMii HA OCHOBE CHCTEMHOI0

MO/JX0/1a, BLIPA0ATHIBATH CTPATEIHIO IeHCTBUM

Kpurepuu oneHuBaHus
Iloxka3arean

2 3 4 5
3HATH: OOyyaroruiics OOyuarommiicst OOyuarommiics OO6yuatommiics
HalpaBJICHUA JEMOHCTPHPYET IOJIIHOE JEMOHCTPHPYET JIEMOHCTPHPYET YACTHYIHBIE | JEMOHCTPUPYET
pasBUTHA OTCYTCTBHE WU HEIOJIHbIE 3HAHMS 3HaHUA B 00JaCTH TTOJTHBIC 3HAHMSI B
BBITUCIINTEIIBHBIX HEIOCTATOYHOE COOTBETCTBUE HalpaBJIeHUN Pa3BUTUS HaIlpaBJICHUN Pa3BUTHUS obmacTta
METOZI0B B 3HAHUH HAIIPABICHUN BBIYHCIIUTCIBHBIX BBIYHMCIIATENBHBIX METOJIOB | HAIPaBJICHUH
MEXaHUKE U pa3sBUTHSA BEIYACIUTENBHBIX METOIOB B MEXaHHUKE U B MEXaHMKE U pasBUTHSA
o dexTHBHBIC METOZIOB B MEXAHHUKE U 3¢ HEeKTUBHBIX 3¢ deKTUBHBIX BBIYHCITUTETTHHBIX
BBIHCITUTCIIbHBIC 3¢ eKTHBHBIX BBIYMCIIUTENBHBIX BBIYMCIIUTEIBHBIX METOLOB B
aJITOPUTMEL, BBIYHCIIUTENBHBIX aITOPUTMOB, | AJTOPUTMOB, aNTOPUTMOB, MEXaHUKE H
HPUMCHACMBIC B NIPUMEHSEMBIX B COBPEMEHHOM | IPUMEHSIEMBIX B IIPUMEHSAEMBIX B 3¢ eKTUBHBIE
COBPpEMCHHOM MIPOTPaMMHOM 00€CTIeYCHUH COBPEMEHHOM COBPEMEHHOM BBIYMCIIUTEIBHBIX
NpOrpaMMHOM JUIsL pELICHUS IPUKIIAaIHBIX NIPOrpaMMHOM IIPOrpaMMHOM aJTOpPUTMOB,
obecrieueHnH i 3aJ1a4 aHaJIM3a HaIpsUKEHHO obecnieueHnH ISt obecrieyeHn ISl peIIeHNs] | IPIMEHSIEMBIX B




pelieHus Je(hOpPMUPOBAHHOTO PpELICHHUs TPUKIIATHBIX NPHUKJIAHBIX 337124 COBPEMEHHOM
NPUKIATHBIX 33724 | TEIIOBOTO COCTOSHUI 3a]a4 aHaITN3a aHaJM3a HAMPSHKEHHO IPOrpaMMHOM
aHaM3a KOHCTPYKLIUI aBTOMOOWJICH M | HANpPSHKEHHO Je(hOpPMUPOBAHHOTO U obecrieueHuu AIst
HAIpPsHKEHHO TPaKTOPOB. Je(hOPMUPOBAHHOTO TEIUIOBOT'O COCTOSTHHUIH pelIeHus
Je(hOpMUPOBAHHOT TEIUIOBOI'0 COCTOSTHUIH KOHCTPYKLIHH TPHUKJIIaTHBIX
0 ¥ TEIUIOBOTr0 KOHCTPYKIIUH ABTOMOOWMIICH 1 3aj1a4 aHAITH3a
COCTOSTHHIH ABTOMOOMIICH 1 TPAKTOPOB., HO HaINpsHKEHHO
KOHCTPYKIIU#t TpakTopoB. JlOMyCKalOTCsS | MOMYCKAITCsS nehOpMUPOBAHHO
aBTOMOOMIICH U 3HAYUTEITbHBIC OLINOKH, HE3HAUYHUTEbHBIC OMIMOKH, | TO U TEIIOBOTO
TPaKTOPOB. TPOSIBIISIETCS HETOYHOCTH, 3aTPYIHEHHS | COCTOSHHI
HEZI0CTATOYHOCTh 3HAHHMN, | MPU aHATUTHICCKHX KOHCTPYKIIH#t
0 PsIIy MOKa3aTene, oreparusx. aBTOMOOWMIICH 1
o0 yJaroImuics TPaKTOPOB,
UCIIBITHIBACT CBOOOITHO
3HAYUTENbHBIE ornepupyer
3aTpyAHCHHS IPH npuodpe-
OTNEePUPOBAHHUH 3HAHUSIMU TEHHBIMHU
NpH UX MEpeHoce Ha 3HAHUSIMHU.
HOBBIC CUTYallUuH.
yMeTb: OOyyatomuiicst He ymeeT wii B | OOyuaroruiics OOyyaromuicst OOyuaromuiics
UCII0JIb30BATh HEI0CTAaTOYHOM CTEIIEHU JEMOHCTPUPYET HEMOJIIHOE | AEMOHCTPUPYET YACTUYHOE | JIEMOHCTPUPYET
COBPEMEHHOC yMEET: COOTBETCTBHE COOTBETCTBHE CIIEAYIOMIUX | MOJIHOE
MPOrpaMMHOC HCIIONIB30BaTh COBPEMEHHOE CIEYIONINX YMECHHIA: YMEHHi: COOTBETCTBHE
obecrieueHue Jyist
pACHETHOrO HpOrpaMMHOE 00ecIIeueHne cne;(y}cv)umx
AHATN3A JUIsl PACUETHOTO aHAIIN3a UCIIONIB30BaTh HCIIOJIb30BAaTh YMEHUIL:
HAIIPSKEHHO HaIPSHKEHHO COBPEMEHHOE COBpPEMEHHOE
ne)OpMUPOBAHHOT | 1e(hOPMHUPOBAHHOTO U HPOrpaMMHOE HPOrpaMMHOE UCIIONB30BAaTh
oH TeHHOVBOFO _ | TemnoBOro cocTosHuii neTanei obOecrieueHue st obOecrieueHue st COBPEMEHHOE
COCTONHHUH ACTANICH | 1 v3108 apTOMOGMIIEH U PacUeTHOro aHaIN3a PacueTHOro aHaIM3a TIporpamMMHoe
ZB)TIZKE);%MFI " TPaKTOPOB. HAIIPSHKEHHO HaIPsHKEHHO obecrieueHue st
TPaKTOpOB. JeopMUPOBAaHHOTO U JeopMUpPOBaHHOTO U pacyeTHoro
TEIUIOBOI'O COCTOSTHUM TEIUIOBOT'0 COCTOSTHUH aHanu3a
JleTajied ¥ y3J10B JleTajiell ¥ y3JI0B HaIPSHKEHHO
aBTOMOOMIIEeH U aBTOMOOWIIEH U TPAKTOPOB. | Je(OPMUPOBAHHO

TPaKTOPOB.

Homyckarorcst
3HAYHUTEIbHBIC OIINOKHY,
TIPOSIBIISIETCS
HEJIOCTaTOYHOCTh
BIIQJICHUS] HABBIKAMH 110
pALy MOKazaTesei,
OO6yuatrommiics
HCTIBITHIBACT
3HAYNUTEIbHBIC
3aTpyJHEHHS MIPU
TIPUMEHEHUN HABBIKOB B
HOBBIX CHUTYaIlUsIX.

YMeHHs 0CBOEHBI, HO
JIOITyCKAFOTCS
HE3HAYUTEIbHBIC OINOKH,
HETOYHOCTH, 3aTPyAHEHUS
IIpU IEPEHOCE YMEHUI Ha
HOBEIE, HECTAaHIAPTHEIC
CUTYaIIHN.

r'0 U TEIJIOBOTO
COCTOSIHHI
JleTasiell ¥ y3JI0B
aBTOMOOHIICH U
TPaKTOPOB.

CB000IHO
orepupyer
PHOOPETEHHBIM
1 yMEHHSMH,
MIPUMEHSET UX B
CUTYaIHsIX
ITOBBIIICHHOM
CJI0’KHOCTH.
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BJIA1€Th:
HaBBIKaMH

HCIIOJIb30BaHUS
OHOU U3
COBPEMEHHBIX
BBIYUCITUTEILHBIX
MIPOTPaMM,
peanuzyromiei
METOJI KOHEUHBIX
3JIEMEHTOB, TSI
pacuera
HATPSHKCHHO
nehopMHpOBaHHOT
0 ¥ TEIUIOBOT'O
COCTOSIHUH JeTayien
U y3JI0B
aBTOMOOHIIEH 1
TPAKTOPOB .

OOyuaroniuiics He BiaeeT
WIA B HEJJOCTATOYHOU
CTETICHU BIIAJICET HABBIKAMU
WCTIONB30BaHUsI OJTHOW U3
COBPEMEHHBIX
BBIYUCITUTEIBHBIX MIPOTPaMM,
peanusyroien MeTo
KOHEYHBIX AJIEMEHTOB, JIJIS
pacdeTa HanpsHKCHHO

e OpMHUPOBAHHOTO U
TEIUIOBOTO COCTOSTHUM JieTasien
U y3JI0B aBTOMOOHIICH U
TPaKTOPOB .

OOyuaromuiics He B
TIOJIHOM Mepe BiaieeT
HaBBIKAMU
WCTIOB30BaHUs OTHOW U3
COBPEMEHHBIX
BBIUHCITUTEITHHBIX
MporpaMm, peanusyromien
METOJ KOHCUHBIX
3JIEMEHTOB, LTS pacuera
HATIPSHKCHHO

e OPMHUPOBAHHOTO 1
TETUIOBOTO COCTOSTHUM
Jietajel u y3jioB
aBTOMOOMIICH U
TPaKTOPOB .

Homyckatorcs
3Ha4YHUTEIbHBIC OIINOKH,
TMPOABJIACTCA
HEJIOCTATOYHOCTh
BJIaACHUA HaBbIKaAMH I10
psAy noKa3aTeen,
OO6yuarommuiics
HUCIBITBIBACT
3Ha4YUTEIIbHbIC
3aTpyJHEHUS IPU
MPUMEHEHUH HaBBIKOB B
HOBBIX CUTYyaLlUsIX.

OO0yuaromnmiicss 9acCTHIHO
BJIa/ICCT HABBIKAMH
WCIIOJIE30BAHUS OJTHOU U3
COBPEMEHHBIX
BBIUHCITUTEIBHBIX
MporpaMm, peayin3yrolen
METOJ KOHCUHBIX
9JIEMEHTOB, JUISl pacyera
HATIPSKCHHO

e OPMHUPOBAHHOTO 1
TETUIOBOT'O COCTOSTHUIM
JieTajel u y3iaoB
aBTOMOOMIICH U TPAKTOPOB

HaBriku 0cBO€HBI, HO
JIOITYCKArOTCsl
HE3HAYHUTEIIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyJHECHUS
IIPY IIepeHoce YMEHUH Ha
HOBBIE, HECTAH/IaPTHBIC
CHUTYyaIlHH.

OO0yJatromuiics B
TIOJTHOM 00BeMe
BIIaJICCT
HaBBIKAMH
HCTIOB30BaHUS
OJIHOM 13
COBPEMEHHBIX
BBIYHCITUTEITHHBIX
MIPOrpaMm,
peanuzyromieit
METOJ KOHCUHBIX
3JIEMEHTOB, IS
pacuera
HATPSKCHHO
Je(OPMHUPOBAHHO
T'O ¥ TEIJIOBOTO
COCTOSTHUI
JieTanel u y3iaoB
aBTOMOOMIICH 1
TPaKTOPOB .
CB00OOIHO
NIPUMEHSET
MOTYYEHHBIE
HABBIKU B
CUTYaIHAX
MOBBIIIIEHHON
CIIO’KHOCTH.

11




[IIkanbl ONEHUBAHUSA PE3YJbTAaTOB MPOMEKYTOUHOW aTTECTAllMM U WX
ONMCAHUE:

dopma NPOMe:KYTOUHOM aTTeCTAIMM: 32a4€T, IK3aMEH.

[IpomexyTouHasi aTrrectanus oOydyarommuxcs B (opme 3auera MpPOBOIUTCS
M0 pe3yibTaTaM BBIMOJHEHHUS BCEX BUIOB y4eOHOUM palOOThI, MPEeayCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JAHHOW JUCHUIUIMHE (MOMAYIIO), MPHU ATOM YUHUTHIBAIOTCS
pe3yNbTaThl TEKYLIEro KOHTPOJS YCHEBAEMOCTH B TeueHue cemectpa. OreHka
CTEMEHU JOCTHXKEHUS O0YUYaIOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYyYEHUS IO
JTUCHUIUIMHE (MOJYJIF0) MPOBOJUTCS TMperojiaBaTesieM, BEAYIIUM 3aHSTHS TI0
TUCHUIUIMHE  (MOJYJIIO)  METOJAOM  dKcmepTHoW  omeHku. [lo  uroram
MPOMEXKYTOYHOM aTTECTAllMM MO JIUCHMIUIMHE (MOMIYJI0) BBICTABIISIETCS OIIEHKA
«3aUTEHO» WU «HE 3aYTEHOY.

K npomexyTouyHoil aTTecTanMd JOMYCKAKOTCA TOJIBKO  CTYACHTHI,
BLITIOJIHUBIIIUE BCE BUIbI Yy4eOHOUM pabOThl, NPEAYCMOTPEHHBIE paboueit
nporpaMMod 10 JAWCIUIUIMHE «MeEToJ KOHEYHBIX JJIEMEHTOB». TMPOIILIU
IPOMEXKYTOUHBIN KOHTPOJIb.

Ixanaa
Onucanue
OLICHNBAHUSA

BrimonHensr Bce BUABI yueOHOW pabOThI, MPEayCMOTPEHHBIE Y4eOHBIM
TUTAHOM

CTyleHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHHMM, YMEHUM, HaBBIKOB
IPUBEICHHBIM B Ta0JIMIaX IMOKa3aTeseil, onepupyeT npuoOpeTeHHbIMU
3HAHUSIMHM, YMEHHUSMH, HaBbIKAMHM, NPUMEHSIET HX B CHUTYyalMsX
HOBBIIIEHHOW  CIOXXKHOCTH. [Ipm  3ToM MOTryT OBITH JIOMYILEHBI
HE3HAaYUTeNbHbIE  OLIMOKM,  HETOYHOCTH,  3aTpyIHEHUs  Ipu
AQHAIMTUYECKUX OIepalusaX, MepeHoce 3HaHWM M yMEHUH Ha HOBBIE,
HECTaHJIaPTHBIE CUTYallUU

3auTeHo 501054

O6y‘l&IOH.[PIﬁCSI ACMOHCTPUPYET YaCTUYHOC COOTBECTCTBUC 3HaHPII>i,
YMeHHﬁ, HaBBIKOB II0 IIPEAMCTY. HaBpiku OCBOCHBI, HO JOITYCKAKOTCA
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPpU IIEPCHOCE
y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallun

nin
OGy‘-I&IOIJ.[PIfICH ACMOHCTPHUPYCT 3HAYUTCIBHBIC OI_I_II/I6KI/I, OpPOABIIACT

HEAOCTATOYHOCTD 3HaHI/II>'I, yMCHI/Iﬁ n BJIaACHHUA HaBBIKAMH IIO
HCCKOJBKHUM TEMaM npeameTa. O6yqa}0mlzn>'105{ HUCIBITBIBACT
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SHAYUTCJIBHBIC 3aTPYAHCHUA IIPU MPUMCHCHUU YMCHI/Iﬁ U HAaBBIKOB B
HOBBIX CUTYyallUAX.

He Bemmonnen oauH wiu  Oojee BUIOB  yuyeOHOU  paboTHI,
PEyCMOTPCHHBIX YUSOHBIM IIJIAHOM.

CTyneHT JeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWUM, YMEHUH,
q HAaBBHIKOB TMPUBEICHHBIM B TaOJMIIAX TIOKa3aTelied, JOMyCKaloTCs
© satreHo 3HAUYUTENIbHBIC OIIUOKH, TMPOSBISETCS OTCYTCTBHUE 3HAHUM, YMEHUH,
HABBIKOB MO Py IOKa3aTeseil, CTYACHT HCHBITHIBACT 3HAYUTEIbHBIC
3aTPYJHCHHUS TIPU OMNEPUPOBAHUM 3HAHUSAMH W YMEHUSIMU TIPU HX

NNEPCHOCC HA HOBBIC CUTYyalllH.

[TpomexyTouHas aTTecTanus oOyJaronmxcs B popMe sKk3aMeHa MPOBOJAUTCS
o pe3yJbTaTaM BBIMOJHEHHS] BCEX BUIOB y4eOHOM palOOThI, MPEeayCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JaHHOW JUCHMIUIMHE (MOIYJ0), TIPHU OTOM YUYUTHIBAKOTCS
pE3yNbTaThl TEKYIIEro KOHTPOJSI yCIEeBAaeMOCTH B TeueHue cemecTpa. OlleHka
CTEMEHU JOCTIXKEHHUS OOYUYaIOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYyYEHUS 10
JTUCHUIUIMHE (MOJYJIF0) TPOBOJUTCS TpEToiaBaTesieM, BEAYIIUM 3aHSTHS TI0
qUcuUIUIiHe  (MOJYJIO)  METOAOM  DJKCIepTHOW  omeHku. [lo  wutoram
IPOMEXKYTOYHOM aTTECTAllUM IO JUCHUIUIMHE (MOJYII0) BBICTABIISCTCS OIlEHKA
COTJIIMYHO», «XOPOILO0Y, «yTOBICTBOPUTEIHHO» WU «HEYIOBIETBOPUTEIHHOY. ,

K mnpomexyrouHoit aTrecTanuu — JOMYCKAIOTCS  TOJIBKO  CTYACHTHI,
BBIMIOJTHUBIIIME BCE BUIbI yueOHOM paboOThl, TpPEeIyCMOTpEHHBIE pabdoueit
OporpaMMoOid TO0 JUCHUIUIMHE «MeToJ KOHEYHBIX OSJEMEHTOB»: MPOILIU
IPOMEXYTOYHBIM KOHTPOJIb, BBITIOJHUIIH JIa0OpaTOpHbIe PabOTHI.

[Ikana oneHUBaHUA Onucanue

Beimonnenst Bce  BuUAbl  y4eOHOW — paboTHI,
NpeyCMOTPEHHbIE  y4eOHBIM  TIaHOM.  CTyleHT
JNIEMOHCTPUPYET  COOTBETCTBHE  3HAHUW, YMCHUH,
HAaBBIKOB TIPUBEJCHHBIM B TaOJWIAX ITOKa3aTeleH,
OO OmepupyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/mMI/IU,
HaBBIKAMH, TIPUMEHSCT MX B CHUTYalUsSX ITOBBIIICHHON
cioxkHoctu. Ilpu 53TOM MOryt OBITh JIONYIIEHBI
HE3HAUMTENIbHbIE OLIMOKN, HETOYHOCTH, 3aTPyAHEHUS
Ipy AHAIMTUYECKUX OMEpalUsiX, MePEeHOCce 3HAHUU U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllH.

X BrinonHeHs! Bce BUABI y4eOHOUM paOoTHI,
OpOILI0
PEAYCMOTPEHHbIE YYEOHBIM TJIAHOM.
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OOyuaromuiicss JEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB I10 NIPEIMETY.
HaBbiku 0OCBOEHBI, HO OIIYCKAIOTCS HE3HAYUTEIIbHbIE
OLIMOKH, HETOUHOCTH, 3aTPYIHEHUS [IPU IEPEHOCE
YMEHMI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUU.

Y 10BIETBOPUTEIBHO

BrinosiHeHb! Bce BUIbI y4eOHOU paboThI,
PEeyCMOTPEHHbIE YYEOHBIM IJIAHOM.

OO6yyaromuiics 1eMOHCTPUPYET 3HAYUTEIbHbIE
OLIMOKH, MPOSIBIISIET HEIOCTATOYHOCTh 3HAHUM, YMEHUHN
U BJIQ/ICHUSI HABBIKAMU IO HECKOJIBKUM TeMaM
npenmera. OOyyaromuics UCTIBITHIBACT 3HAYUTENIbHbBIE
3aTpyAHEHUS PU TPUMEHEHUU YMEHUI 1 HABBIKOB B
HOBBIX CUTYaIIHSIX.

HeynosnerBoputenbsHo

He BeimonHen onuH wuiau Oojiee BUJIOB Y4COHOM
paboThl, TPEIYCMOTPEHHBIX  YYCOHBIM  IUIAHOM.
CTyaeHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHUE
3HAHWH, YMCHHUH, HaBBIKOB MPUBEJICHHBIM B TaOJIHIAX
ToKa3aTejicH, JIONMyCKAlTCS 3HAYMTEIbHBIC OIINOKH,
IIPOSIBIIICTCS OTCYTCTBUE 3HAHWM, YMEHUM, HABBIKOB 110
pAany IIOKa3aTelei, CTYJICHT HCIBITHIBAET
3HAUMTEIbHBIC  3aTPYAHCHUS TIPH  ONEPUPOBAHHUHM
3HAHMSMU M YMCHUSMH IPH MX IEPECHOCE HA HOBBIC
CUTYaIIUH.

@oH/ABl OLIEHOYHBIX CPEACTB MPEACTaBICHbI B NpwioxkeHun 4 k paboueit

porpaMme.

7. Y4eOHO-MeTOANYeCKOe U MHPOPMAIIMOHHOE o0ecriedeHHue TUCIUIINHBI.

a) OCHOBHAaA JiUTEepaTypa:

1. Conpmatkun, A. B. BBeaeHne B MeTOJ KOHEYHBIX DJIEMEHTOB : y4eOHOe

nocobue / A. B. Commatkun, E. C. bapanoBa. — Cankrt-IletepOypr : BI'TY

"Boeamex" um. JI.®. Yerunosa, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.
URL.: https://e.lanbook.com/book/172238

2. Mumenkos, ['.B. MeToJl KOHEUHBIX 3JIEMEHTOB B KypCE€ CONPOTUBIICHUSA
MartepuanoB [DNeKTpOHHBIN pecypc] : yued. mocodue / I'.B. Mumenkos, 1O.H.
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Camorun, B.II. UupkoB. — OnekTpoH. gaH. — Mocksa : @usmatiur, 2015. —
472 ¢. — Pexum noctyna: https://e.lanbook.com/book/71992.

0) JOMOJTHUTEIbHAS JIUTEPATypa:

1. Makapos, E. I'. MeTog KOHEUHBIX 3JIEMEHTOB B IPOYHOCTHBIX PacyETax :
yuebHoe nocodue / E. I'. MakapoB. — Cankr-IletepOypr : BI'TY "Boenmex" um.
J.®. Yerunona, 2017. — 136 ¢. — ISBN 978-5-906920-49-2.

URL.: https://e.lanbook.com/book/121830

B) DJIEKTPOHHBbIC 00pa30BaTeIbHbIC PECYPCHI:
Kypc «MeTtoi KOHEUHBIX 371EMEHTOBY
https://online.mospolytech.ru/course/view.php?id=1412
Kypc «MeTton KOHEUHBIX 371€MEHTOBY (MOaylb 1)
https://online.mospolytech.ru/course/view.php?id=10121
Kypc «MeTton KOHEUHBIX 371€MEHTOBY (MOAYIb 2)
https://online.mospolytech.ru/course/view.php?id=11368

8. MaTepua/ibHO-TeXHUYECKOe o0ecneuyeHue TUCIUNINHBI.

o CneunanuszupoBaHHas ydyeOHas jgabopaTtopus kadeapsl «JluHamuka,
NPOYHOCTh MAIIMH W CONPOTUBIEHUE MarepuanoB» Ayn. H-212, ocnamennas
KOMITBIOTEPAMU C YCTAHOBJIEHHBIM HEOOXOIUMBIM MTPOrPAMMHBIM 00ECIICUEHHUEM;

o [IpoexTophl, SKpaHbl ISl TEMOHCTPALMK O0YYalolMX MaTepUasoB,
Ipe3eHTaINH, yueOHbIX (PHUIBLMOB.

9. MeTroanueckue peKOMeHAAMHU IJIA CAMOCTOATEIbHOI padoThI
CTYJ€HTOB
9.1 MeToauyeckue yKa3aHus M0 BHINOJIHEHUIO M 0OPMIIEHUIO PACYETHBIX
3aJaHMi 0 AUCHUILIMHE «MeToJ KOHeYHBbIX 3JIEMEHTOB»

9.1.1 TpeGoBanusi kK 0¢OpPMJIEHHIO BbINIOJTHEHHBIX PACYETHBIX 3aJaHUH
e BrimonHeHHOE pacyeTHOE 3a/laHue JOHKHO OBITh O(OPMIIEHO HAa JHUCTax
dopmara A4 co CIEenyIONMMHU TOJISIMU:

e JleBoe - 25 MMm.
e Bepxuee - 15 wmwm.
e IlpaBoe - 15 mm.
e Hwxnee - 15wmm.

e BrinoaHeHHOE pacyeTHOE 3aJaHHUE JIOJKHO UMETh TUTYJIbHBIN JuCT. [Ipumep
oOpMIICHUS TUTYJBHOTO JINCTA TIOKa3aH B IPHIIOKEHUH.

e BhINoaHEHHOE pacYETHOE 3aJJaHUE JIOJKHO COAEPkKATh CICIYIONIME pa3/ebl:
e CopepxaHue.
e Baenenue.
e (OcHOBHasg YacThb.
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e 3aKIIOYCHUE.
e CHHMCOK HCHOJB30BAHHOM JIUTEPATYpHI.
e [lpunoxenus (He SBISIIOTCS O00A3aTENBHON YaCThIO OTYETA).

e CrpaHuUbl  OTYETa  JOJDKHBI  OBITh ~ MpoOHyMepoBaHbl.  Hywmepanus
HAaYMHAeTCsl CO BTOPOM CTpaHullbl. Ha TUTYIbHOM JIMCTE HOMEp CTpaHULE
HE TPOCTaBISAETCS.

e B ocHOBHOI1 yacTW HaxoAsATCS BCE NPOHYMEPOBAHHbBIE TJIABBI, Maparpadsl U
nojamnaparpa@si.

Hymepauust maparpadoB u noanaparpadoB NpOU3BOISATCS CIEAYIOLIUM
obOpazom:

e [lepBas uugppa obGo3HAUaET HOMEP IJIABBI.

e Bropas mudpa - nopsakoBslid HOMep mnaparpada.

e Tperbs mudppa - NOPAIKOBBIM HOMeEp mnoanaparpada.
Hanpumep, naparpad 2 u nognaparpad 5 maparpada 2 rnassl 3:

e |ll Onucanue pacyeTHOMH cXeMbI

e 3.2 I'paHMYHBbIC YCJIOBUS

e 3.2.5 I'paHM4YHbBIE YCJIOBHUSA MO NEepeMelieHUAM

Hymepanusi pucyHKOB NPOM3BOAUTCA CIEAYIOIIUM OOpa3oM:
e [lepBas uudpa obo3HayaeT HOMEp TJIABHI.
e Bropas mudpa - mopsakoBbli HOMEP PUCYHKA B TJIaBe.

Hanpumep, puCyHOK B TJIlaBe 3, UMEIOUIMA MOPSAKOBBIM HOMEp 11:

e Puc. 3.11. JluamoroBoe OKHO BBOJA HCXOJHBIX JaHHBIX
Touka B KOHIlE Ha3BaHUs TJaBbl, maparpada, moamaparpada U pPUCYHKA HE
ctaBuTcs. HazBaHue riaBbl MUIIeTCs 3arjiaBHBIMU MO KUPHBIMU OYKBaMHU.
HasBanus naparpadoB u noamnaparpadoB MHITYTCS CTPOYHBIMHU
MOJTY>KUPHBIMU OYKBaMHU, 32 UCKIIFOUEHHUEM TEPBOI OYKBBI, 3arJaBHO.
[Tonmaparpadsl MOTYT OBITH BBIICIIEHBI KYPCHBOM.

e Hymepamuss  WCMONB30BAaHHOW  JIUTEpATypbl  MPOU3BOAMTCS  JHOO B
an@aBUTHOM TOpsAKEe, OO TO MEpEe CChUJIOK HAa HEe B TEKCTE KypCOBOM
paboTHI.

[Ipumepsl odopmiieHUs JTUTEPATYpPHI.
Kuaurn:

e bunepman B.JI. — Teopus mexanmyeckux kosebanuii. — M.: Beicul. mikona,
1980. — 408 c.

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

KypHaiusbi:

16



e bopucos 10.C., bnarosemenckuii FO.H., Imurpuuenko C.C.,
[TankpatoB H.M. AHann3 npuMMEHUMOCTH YPABHEHUH U UCCIIENOBAHNE
dbopmbl KpUBOI ycTanoctu // 3aBojickas nabopaTtopus. J{uarnoctuka
Marepuaiosn, 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 TpeOoBaHus K COACPKAHUIO PA3/1€JI0B BbINOJHEHHBIX PACYETHBIX
3aJaHuM

1. B cogep:xkaHmu TODKHBI OBITH TPEACTaBICHBI Ha3BaHHWS BCEX TJIaB,
naparpadoB u mnoamaparpadoB ¢ yKazaHHEM HOMEPOB HAYaJIbHBIX CTPAHUII.

2. Bo BBCIACHHUH 00OCHOBBIBACTCS AKTYaJIbHOCTb M CTABUTCA 1CJIb pa6OTBI,
NEPCUNUCIIIOTCA PCIIACMBIC 3a/la4 U HACTCA KPATKOC COACPIKAHUC BCCX
T'JIaB. JIJI}I KYpPpCOBOTO IIPOCKTA, COACPKAIICTO KOHKPCTHBIC 3ada4H, AACTCA
ITIOCTaHOBKA 3aJ1a4.

TGOpGTI/I‘{eCKaH pa60Ta MOKET HOCUTh OIIMCATCIILHBIN WU

METOJIMYECKUM XapakTep.

3. B ocHOBHOI1I YacTH MOIPOOHO OMHUCHIBAETCS MOCIEIOBATEIBHOCTD PEIICHHUS
3a/1a4u.
Ipumeprnuiit 11aH OCHOBHOM YacTH

e JJocranoBka 3amaun. CBeneHus 00 OOBEKTE HCCIEIOBAHUSI U
00J1acTH MAIIMHOCTPOEHUS.

e Teoperuueckue OCHOBBI  pEIICHUS  3aJa4yd, HUCIOJIb3yeMbIe
AITOPUTMBI.

e OrmnucaHue NPOrpaMMHOTO o0ecreueHus

e licxonHble JaHHBIE, ONMCAHUE PACUETHON CXEMBI.

e Xapakrepuctuku monaenu MKD. KomnuecTBo 371€MEHTOB, Y3JIOB,
CTerneHen cBOOOAbI.

e OnucaHu€ TUIOB KOHEYHBIX 3JIEMEHTOB.

o Uudopmarus 06 yCIoBHIX 3aKpPETUICHUS U HATPYKEHUSI.

e [locnemoBarenpHOCTh  (DOPMUPOBAHHWS ~ MOJETH  CPEIACTBAMHU
nporpammbl MKD, 0c00€HHOCTH OATOTOBKH MOJIEIIH.

e Uudopmamus o mporecce pemeHus 3a1a49u.

e (CBeleHUS O KOMIIBIOTEPE, XapakKTepUCTUKax mporpammbl MKD
(Ha3BaHMUeE, BEpcHs, BO3MOKHOCTH), HEOOXOAUMBIX
BBIYHMCIIUTENBHBIX PECYpCaxX, BPEMEHU PEIICHUSI.

e AHaiu3 pe3yiabTaTOB PacyeToB.
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4. B 3akJIl0YeHMH JaceTcsi KpaTKas OIlCHKA W  OCHOBHBIC  BBIBOJBI
BBITIOJIHEHHON palOTHI.

5. B npuioxkenne BbIHOCUTCS HMH(POPMALMOHHBIA MaTepual, He TpeOyromui
JETAIIbHOTO paCCMOTPEHUSI B OCHOBHOM 4acTH (HampuMmep, TaOJIULbl, TpapuKku,
PUCYHKH, JINCTUHTY IPOrPAMM H T.II.)

9.1.3 TpeOoBaHus K BHIIIOJJHCHUIO PACYETHBIX 3aJaHUI

1. PacdetHoe 3amaHue AOMKHO OBITH O(OPMIIEHO COTJIacCHO TpeOOBaHUSIM
yKa3aHHBIM BBIIIIC.

2. ComepikaHHe pacyeTHOTO 3a/IaHMs JIOJDKHO COOTBETCTBOBATH IEPEUNCICHHBIM
BBIIIIC TPCOOBAHUSIM.

3. PacyetrHoe 3amaHne JOKHO OBITH CHAHO 3a JIBE HEIENH A0 OKOHYAHUS
cemecTpa.
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[Tpunoxxenue 1.

CTpyKkTypa u colep:kaHue TUCHUIIMHBI «MeToa KOHEYHBIX 3J1eMeHTOB»
1o HanpasJjieHu10 moArorosku 23.05.01. HazemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPeACTBA (YPOBEHb CIIELMATIUTETA).
npoduiab: "KoMnboTepHbIil NHKUHUPUHT B ABTOMOOMIeCTPOeHuNn "'

Haoop 2022 1.

< Buabl yueOHoii padorsl, DopMm
g g = BKJIIOYAsl CAMOCTOSITEIbHYIO Buabl camocTosiTeIbHOM padoThI bl
Paznen g g g padoTy CTY/1eHTOB, CTY/J€HTOB aTTecT
N 8 E § U TPYA0EMKOCTh B 4acax anuu
J | II/C | JIao | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3
lecToii cemecTp
1.1 | Tema 1. Beeoenue 6 1-2 2 2 8
Tema 2. Ceeoenusn us
1.2 | mamemamurku u mexanuxku 6 3-6 4 4 16
oegdhopmupyemozo meep0oozo mena.
Tema 3. Memoo Koneunwvix
1.3 | anemenmoe Kak evtuucaumenbHlil 6 7-10 4 4 16 +
Memoo peuienusn 3a0a4 MexaHuku
Tema 4. Memoo KoHeunbvix
14 |2remenmos 3a0aue n1ocKo20 5 11-14 | 2 4 16
HANPANHCEHHO020, NIAOCKO20
oedhopmuposanno2o cocmoanuil
Tema 5. Teopusn
1.5 | uzonapamempuueckux Koneunvix 6 14-18 | 4 4 16
IeMEHmM 08
Dopma ammecmayuu 3
Bcero yacos mo gucHuIuinHe 18 i 18 79
B IIECTOM CEMECTPE
2.1 | Tema 6. Mooeau memooa 7 1-6 12 6 18
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KOHEUHbIX IJIEMEHM 08 014 pacuema
nAACMUH U 0007104€eK

2.2

Tema 7. Mooenuposanue
menaonpo8OOHOCMU MEMOOOM
KOHEUHDBIX )T1IEMEHM 08

7-10

12

2.3

Tema 8. Ippexkmuenvie yucnennvie
anzopummul, UCHOIb3YEMblE 8
COBPEMEHHOM NPOZPAMMHOM
obecneuenuu Memooa KOHEeUHbIX
9J1EMEHM08.

11-14

12

24

Tema 9. Ilymu noeviuienus
mMOYHOCIMU PACUEMHO20 AHAU3A
KOHCMPYKUYUIL asmomooduei u
mMpaKkmopoe, 6bINOJIHAEMO20
Memo0OM KOHEUHbIX IT1EMEHM08.

14-18

12

(Dopma ammecmauuu

Bcero yacoB 1o qUCHMILUINHE
B CEJIbMOM CEMECTpe

36

18

54

Bcero yacoB nmo JAUCHHUILIMHE BO
BCeX ceMecTpax

18

36

36

126
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Ipunooicenue 2 k

5 . paboyel npocpamme
MUWHUCTEPCTBO HAYKHU 1 BBICIHIEI'O OBPA3OBAHN A POCCUMCKOU ®ENEPALINU

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZSOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpasienune noarorosku: 23.05.01. HazemHble TPaHCIIOPTHO-TEXHOJIOTHYECKHE
cpeacTBa (YPOBEHb CIIELMAJTHTETA)
npoduiab: " KoMnbroTepHbIi HH)KMHUPUHT B aBTOMOOMWJIECTPOCHUH
Dopma obyuenusa: ounas
Buo npogheccuonanvnou oesmenvnocmu. (B coomseemcmeuu ¢ @I'OC BO)

Kageopa: /lunamuka, npounocme mawiun u conpomueienue mamepuanos

@OH/1 OUEHOYHbBIX CPE/ICTB

MO JUCHUILIUHE
«MCTOI{ KOHCYHBIX 3JICMCHTOB»

Mockea, 2024 200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHLIUA

Tabnuua 1

MeTo0a KOHEYHBIX 3JIEMEHTOB

dI'0OC BO 3

B nporecce ocBoeHUS JaHHOW TUCHUTIIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIICTYIOIINE
o0enpogeccnoHalbHbIe U NPO(eccHOHAIbHbIE KOMIIETEHINH:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss |[@opma

NH- OOPMYJINPOB- (popmMupoBaH (OLEHOYHO

JEKC KA usi ro
KOMIIETEHI[UIl (cpeacTBa

CTeneHu ypoBHeil 0CBOeHUsI
KOMIIeTEeHIIMH
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YK-1

CriocoO€eH OCyIEeCTBIATh
KPUTHYCCKHU aHAITH3
MpOOJIEMHBIX CHTYalWil Ha
OCHOBE CHCTEMHOTO
[0/IX0/1a, BBIpa0ATHIBATh
CTpaTeruio AeUCTBUN

3HATB:

HAIPaBJICHUS Pa3BUTHUS BBIYMCIUTEIBHBIX METOOB B
MeXaHHUKe 1 3 PEKTUBHBIC BHIYUCIUTEIbHBIC
QITOPUTMBI, IPUMEHAEMBIE B COBPEMEHHOM
MPOrpaMMHOM O0ECTIEYCHUH ISl PELICHUsS! TPUKIIaHBIX
Ba/ay aHaJIM3a HAMPSDKEHHO 1e()OPMUPOBAHHOTO U
[TETJIOBOI'O COCTOSIHUM KOHCTPYKLIMI aBTOMOOWMIIEi 1
[TPaKTOpPOB.

yMeThb:

MCII0JIb30BaTh COBPEMEHHOE MPOrpaMMHOE oOecTiedeHne
1S pacYeTHOTO aHAJIN3a HAIIPSKEHHO
meOpMHUPOBAHHOTO M TEIJIOBOTO COCTOSIHUN JeTaJICH
[y3JI0B aBTOMOOWMIIEH U TPAKTOPOB.

BJIaeTh:
HaBbIKaMH HCII0JIb30BaHUA O}]HOﬁ N3 COBPEMECHHBIX
BBIYUCIUTEIIbHBIX IIPOTrpaMM, peanmy}omeﬁ MCTO
KOHEYHBIX 2JICMCHTOB, JJId pacucTa HAIIPSAKECHHO
JeOpMHUPOBAHHOTO M TETUIOBOTO COCTOSHUN JieTanei
U Y3JIOB aBTOMOOMIICH U TPAKTOPOB .

CamocTosi-
TebHas paboTa,
TeKIUH,
MPaKTHYECKHE
BaHSATHS

[Ba30BbIil yPOBEHDb:

- CIIOCOOCH OpUeHMuUpoB8amsbCs 8 HANPABIEHUSX
pazeumus 8bIYUCTUMENBHBIX MEMOO08 8
\mexanuxe u pasoupamscs 8 cnocobax
UCNONIb308AHUSA IPPEKMUBHBIX
BIUUCTUMENLHBIX AN2OPUMMAX, NPUMEHSIEMbIX
6 COBPEMEHHOM NPOSPAMMHOM ObecneyeHuu
011 peutenus NPUKIAOHbIX 3a0ay AHAIU3A
HANPsIHCEHHO 0ehOPMUPOBAHHO20 U ENTOB020
COCMOSIHUIL KOHCMPYKYULL a8moMoOunell u
Mmpaxkmopos.

BOCHpOI/ISBOJICTBO TMOJTYYCHHBIX 3HAHUI B Xoae
TCKYIIETr0 KOHTPOJIA.

[loBbINIEHHBI YPOBEHbD:

- CIIOCOOEH CamMoCmosmensHo

OPUEHMUPOBANBCA 8 HANPABNIEHUAX PA3GUMUS
BLIYUCTUTNENILHBIX MEMOO008 8 MEXAHUKE U
pasdoupamucs 6 cnocobax UCnonbL308aHUA

DD PEKMUBHBIX BLIYUCTUMENLHBIX ANOPUMMAX,
NPUMEHAEMBIX 8 COBPEMEHHOM NPOZPAMMHOM
0becneyenuu st peuleHust NPUKIAOHbIX 3a0ay
aHanu3a HanPANCEHHO 0ehoOPMUPOBAHHOZ0 U
mMensio8020 coCMOAHUL KOHCIPYKYUL
agmomobunel u mpakmopos,

- CIOCOOCH CcamMOCMOAMENbHO — UCHONB306AMb
cospeMenHoe npocpamMmuoe obecneuenue OnA
ananusa HANPAIHCEHHO Oepopmuposanto2o
coCmoAnUA U NpouUHOCMU Oemaneil U Y3108

23




Hepeltenb OUECHOUYHbIX cpedcme no ()ucuunﬂune

«Memoo KoOHeUHbIX 371eMEeHm o8>

Tpunoosicenue 3
K pabouetl npocpamme

HaumenoBanue [IpencraBnenue
No OIIEHOUHOTO Kpartkas xapakTepucTuka OeHOYHOTO OLICHOUYHOTO CPE/CTBA B
0oC cpeacTsa cpeacrea ®OC
CoBMecTHas JCeSITEIIbHOCTh TPYIIITBI
oOyuaromxcs u MeAaroruIecKoro
[paboTHUKA noj yIpaBJIECHUEM
Tlenosas i/ MeJarornyeckoro  pabOTHUKA C  LEJbIO Tema (mpoGiema),
1 poieBas Hrpa pereHuss y4eOHBIX U TPOQPECCHOHAIBHO - KOHLETILIS, POIH H
(1) OPHEHTHPOBAHHBIX 3a71ad MyTeM WIPOBOTO | OKMIACMbIH PE3YILTAT MO
MOJICTUPOBAHUS  PEATbHON  TPOOJIEMHOM KKIOU UTpe
cutyaruu. [lo3BosisseT OICHWBATH YMEHUE
QHAIM3WPOBATE W peliaTh  THIIUMYHBIC
npodeccnoHaIbHBIC 3a/1a4H.
[IpoGnemHoe  3amaHue, B KOTOPOM
oOyuaroniemMycss TMpeayiaraloT  OCMBICIUTD
2 Keiic-3agaua [pEeATbHYIO npodeccuoHaabHO- ([3a7aHus Il pelIeHus Keic-
(K-3) OPUEHTHPOBAHHYIO CUTYAILIHIO, 3a1a4u
HEOOXOMMMYIO  JUId  pEelIeHUs  JaHHOU
poOIeMBbl.
CpencTBO KOHTPOJI yCBOEHHUS Yy4eOHOTO
MaTepuaga TEMBbl, pasliena HIH pasJiesioB Bompoch! 1o
KonnoxBuym UCLUIUIMHBI, OpraHN30BaHHOE KaK yuyeOHoe
3 TeMam/paszenam
(K) BaHATHE B BUJIE cobecemoBaHust [
Me1arornyeckoro paboTHHKa c
00YyJarOITUMHUCS.
KouTtponsHas paborta CPEICTBO  NIPOBEKH - yMEHMIl NPUMEHATH KoMITIeKT KOHTPOJIBHBIX
4 MOJIyYeHHbIE 3HAHUS [UISl pEHIeHHs 3a7ay .
(K/P) 3aJIaHUM 110 BapuaHTaM
OTIPEICIEHHOTO TUIIA TI0 TEME WM pa3lieny
Kpyrbiii cro, OneHouHble  CpelacTBa,  mo3Bosistromue | [lepedeHb QUCKYCCHOHHBIX
BKJIIOYUTh  oOydarolmuxcs B IpoLecc TeM IS IPOBEICHUS
5 Hoﬂilﬁ;lgc‘;l/lﬂc,nw 00CYXXJIEHHSI CIIOPHOTO BOIPOCa, MPoOIeMbl [KPYIJOro CTOJa, AUCKYCCHH,
zLe6a,TLI > U OLIGHUTh HMX YMEHHE apryMEHTHUPOBATb MOJIEMUKH, JUCITYTA,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebatoB
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[Ipoexr

(1)

KoHeuHbII  IPOLYKT, IIOJNy4aeMbId B
[pe3yibTaTe IUIAHUPOBAHUS W BBIINOJHEHUS

KOMILJIEKCa y4eOHBIX u
HcciaenoBaTeabckux 3agaHuii. Ilo3Boirster
OLICHUTH YMGHI/ISI (0] 6yanOH_II/IXCSI

CaMOCTOSITEJIbHO ~ KOHCTPYMpPOBaTb  CBOU
3BHAHMSI B IIPOLIECCE PELIECHUS MPAKTUYECKUX

3ajgad U MpoOseM, OPUEHTHPOBATHCS B
MH(POPMALMOHHOM

POCTPAHCTBE u YPOBEHB
c(opMHUPOBAHHOCTH AHAJTMTHYECKHX,
MCCIIEZIOBATEIbCKAX ~ HABBIKOB,  HABBIKOB
MPAKTUYECKOTO U TBOPYECKOTO

IMBIIITJICHUA. Moxet BBITIOJITHATBHCSA B
MHAWUBUAYAJIbHOM TOPAAKE WIIHU prrIHOI\/'I
00yJaronuxcs.

Tembl rpynImoBbIX W/HITH
WHJVBHIyaJIbHBIX
IIPOEKTOB

PaGouas TeTpaap
(PT)

JnmakTnyeckuit KOMILIEKC,
MpeHa3HAYECHHbIM 11 CaMOCTOATEIbHOU
paboThl O0yYaromerocss W TO3BOJISIONTUN
OIIEHUBATh YPOBEHb YCBOCHUS MM Y4€OHOTO
MaTepuania.

OG6paser paboueit TeTpaau

Pa3HoypoBHeBbIe

3a4a4U U 3aaHUsA
(P33)

PasmuyaroT 3agaun 1 3aJaHUS:
Q) PEMPOyKTUBHOTO YPOBHSI, TIO3BOJISIONIIE
OIICHUBATh "
NMMAarHOCTUPOBATh 3HaHWE (PAKTUIECKOTO
Marepuasa (6azoBbIC MTOHSATHA,
QITOPUTMBI, (DaKThl) U YMEHHE MPaBUIBHO
MCIIONb30BaTh CIEIHAIbHBIE TEPMHUHBI U
MOHSATHUS, Y3HABaHHE OOBEKTOB W3yUYCHHS B
[pamMKax OTIPENICIIEHHOTO paszzaena
TIMCIUTUTAHBL,
0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIONINE OIICHUBATh u
NIMAarHOCTUPOBATh YMEHHS CHUHTE3HPOBATH,
QHATM3UPOBATh, 00001IaTh (AKTHUUYESCKHH U
TEOPETHUCCKHIA MaTepual c
(bopmynupoBaHUEM KOHKPETHBIX
BHIBOJIOB,  YCTAHOBJICHHEM  IPHYUHHO-
CJICZICTBEHHBIX CBSI3CH;
B) TBOPYECKOTO YPOBHH,
MO3BOJISIOIINAE OILICHUBATD u
TMarHOCTHPOBATh yMEHUsS, WHTErPUPOBATH
BHAHUS pa3IMYHbIX obnacreit,
ApPryMEHTHUPOBAaTh  COOCTBEHHYIO  TOYKY
BpeHUsl.

KoMruiekT pa3HOypOBHEBBIX
3a7a4 U 3aJaHui

PacuerHo-
rpaguueckas pabota
(PTP)

CpencTBo NPOBEPKM YMEHUH INPUMEHSATH
[10JIy4YCHHBIE 3HAHHUA 1o 3apaHee
OTPEJCIIEHHON METOJIMKE M PpEeLIeHUsS
3ajad MM 33aJaHUd 10 MOJIYNI0 WIH
IMCLIMIIMHE B LIEJIOM.

KomrnekT 3aganuii 1uis
BBITIOJTHEHHS pacYeTHO-
rpaduueckoit paboThl
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10

Pedepar
(P)

[Tpoaykr CaMOCTOSITEIIbHOU paboThI
CTYIECHTA, MPEACTaBJIAIOIINI cOO0M KpaTKoe
M3JIOKCHHUC B IIMCHbMCHHOM BUJIC
IOJIyYEHHBIX PE3YILTaTOB TEOPETUUECKOTO
aHaJIM3a OIpeAeIeHHOW HayyHOU (ydeOHo-
MCCIIeIOBATENIbCKOM)  TEMbI, TA€ aBTOP
[PAacCKpbhIBae€T CYTh HCCIEIyeMO MpoOIeMBbl,
IMPUBOJUT PA3JIMYHBIC TOUKHN 3PCHUA, A TAKIKEC
cOOCTBEHHEBIE B3IJIs1AbI HA HEC.

Temsl pedepaToB

11

Hoxnan,
CcOo00IIIEHNE

(1C)

[TpomykT CaMOCTOSTENBHON paboTsl
CTYJICHTA, MPEACTABIISIONUN cobou
myOoIIMIHOE BBICTYIUICHUE o
MPEICTaBICHUIO TOJYYCHHBIX pe3YIbTaTOB
[pelIeHus OTpeeIeHHON yueOHo-
MPAaKTUYECKOH, Yy4eOHO-UCCIIeN0BATEIBCKON
VI HAYYHOU TEMBI

Tembl moKNamIOB,
COOOIIEeHUH

12

VYeTHbI onpoc
cobecemoBanue,
(YO)

CpencTBo KOHTpOJIS, OpPraHM30BaHHOE Kak
crelnuanbHas ~ Oecela  MEAarorHyecKoro
paboTHMKAa C OOydJalwmuMcs Ha TEMBI,
CBSI3AHHBIE C HW3Yy4aeMOW JUCHMIUIMHON, H
[pacCYMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI
00yJaroLIerocs Mo ONpe/eIeHHOMY pas3zeny,
Teme, mpoosieMe U T.11.

Bonpocsl no
TeMam/paszenam
IACIATUINHEL

13

TBopueckoe 3ananue
(T3)

YacTH4HO periJaMeHTUPOBAaHHOE —3a/IaHue,
MMEIOIIee  HECTaHIApTHOE  pEIICHHE U
MO3BOJISIONIECE JUArHOCTUPOBATh  YMEHUS,
WHTETPUPOBATH 3HaHUS Pa3ITUIHBIX
oOnacrei, apryMeHTHPOBaTh COOCTBEHHYIO
TOYKY 3peHUs. MOXXET BBINIOIHATECS B
WHIMBUIYAIHOM TOPSJKE WM TPYIIIOH
00yJaronuxcs.

TeMbl TpyNITOBBIX W/WITH
WHIUBHTyJTbHBIX
TBOPUYECKUX 3aJIaHHI

14

Tect

(T)

Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHHM,
MO3BOJISIOIIIAS aBTOMATU3HUPOBATH
MpOLEAYpPY H3MEpEHUsi YpOBHS 3HAHUM H
lyMEeHHI 00yUaronerocs.

doH TeCTOBBIX 3aJaHU

15

Tpenaxep
(Tp)

TexHUYeCKoe CpeJICTBO, KOTOPOE MOXKET
OBITH HCIIOJIb30BaHO JUISt KOHTPOJIS
PHOOPETECHHBIX CTY/ICHTOM
Npo(ECCUOHATILHBIX HABBIKOB M YMEHHUU 10
VIIPABJICHUIO KOHKPETHBIM MaTepUAIbHBIM
0OBEKTOM.

KoMiuiekt 3amanuii is
paboTHI HA TPEHAXKEPE

16

Occe

CpencTBo, MO3BOJISIONIEE OLEHUTh YMEHHE
00yJaroierocs MUCbMEHHO U3Jarath CyTh
MOCTAaBIICHHON TMPOOJIEMbI, CaMOCTOSTEIHHO
MPOBOJWUTh  aHAU3 dOTOW  MpOOJIEMBI  C
MCTIOJIb30BaHUEM KOHIICNIIUN u
QHATTUTUYECKOTO UHCTpYMEHTapUs
COOTBETCTBYIOIIEH  JHUCIMIUIMHBI,  JIENaTh
BBIBOJIbI, 00O0OIIAIOIINE aBTOPCKYIO TIO3UIIUIO

[0 TIOCTaBJICHHOU MpobieMe.

Tematnka ncce
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®daxynsrer TPAHCIIOPTHBIN, kadenpa «JIMHAMIKA, IPOYHOCTH MALITHH H
CONPOTUBIICHUE MAaTEPUATIOB»

Jucuunnuza - Meroa KOHEYHBIX 3J1IeMEHTOB

Hanpagnenne -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA
(ypoBeHb cneruanurerta), npopuis: " KoMnblOTEpHBI HHKUHUPHUHT B
aBTOMOOUJIECTPOEHUH

Bonpocsl 1yt KOHTPOJIsl 3HAHUH

1. OcHOBHBIEC MOHSITHUSI METOJ]a KOHEUHBIX 3JIeMeHTOB. COBpeMEHHOE
nporpaMmHoe obecneuenue. [locnenoBaTenbHOCTD peICHUS 3a1a4
METOJIOM KOHEYHBIX 3JIEMEHTOB.

2. KoHeunblii aneMeHT (onpezenenue). ¥Y37bl KOHEUHOTO JIEMEHTa
(ompenenenue). CteneHu cBOOOIBI KOHEYHOTO dJIEMEHTA (OIPEACIICHHE).
OyHKIMU GOPMBI KOHEYHOTO 3JIeMEHTa (ONpeeeHHe).

3. CTpykTypa COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB METO1a KOHEYHBIX
AJIIEMEHTOB.

4. HaznadyeHue u GyHKIIUH IPEIPOIECCOpPa B MPOrpaMMax METOJ1a KOHEYHBIX
AJIEMEHTOB.

5. Ha3znaueHue v pyHKIIMHU pemiaTeisi B IporpaMMax MeTo/1a KOHEUHBIX
AJIEMEHTOB.

6. Hasnauenue u QpyHKIMM MOCTIIpoliecCOpa B IPOrpaMMax MET0/1a KOHEUHBIX
AJIEMEHTOB.

7. Hampsixenust u gedopmanuu (MOHATHS, €AUHUIIBI U3MEpEHUs ). Boipakenus
nedopmartiuii uepes repemernieHus. JInHeWHbIE COOTHOLICHUS MEXKTY
HANPSDKEHUSIMU U 1IeOpMaLIUSIMH.

8. Ilnmockoe HampsKEHHOE M TUIOCKOE e OpMHUPOBAHHOE COCTOSTHUE.
KomnoneHTs HanpsixkeHu# 1 qedopMaiuii, OTIUIHBIE OT HYJIS.

9. CooTHollleHUs YIPYTOCTH ISl TUIOCKOT'O HAMPSYKEHHOTO COCTOSHUSA.

10. ®ynkuu hopmMbl KOHEYHBIX dJeMeHTOB. CBOMCTBA (hYHKITUH (hOPMBI.

11. ®ynkuu GopMbI CTEPIKHEBOTO KOHEYHOT'O DJIEMEHTA.

12. ®ynk1uu GopMbl IIOCKOTO TPEYTOIBHOTO KOHEYHOTO AJIEMEHTA.

13.®ynk1uu GopMbl 6ATOYHOTO0 KOHEYHOTO dieMeHTa. [lonrmHoMbl DpMuTa.

14. ®yukuu GopMbl TIIOCKOTO OMIMHEHHOTO 4-y3110BOr0 KOHEYHOTO
AJIEMEHTA.

15.®yHK1uu GOpMBI TUIOCKOTO YETHIPEXYTOJIBHOTO KBAPATUYHOTO 8-Y3]I0BOTO
KOHEYHOT'O AJIEMEHTA.

16. ®yHK1MU HOPMBI TUIOCKOTO YETHIPEXYTOJBHOTO KBAAPATUIHOTO 9-y3710BOTO
KOHEYHOI'O 3JIEMEHTA.

17.®ynkuu GOpMbI MIECTUTPAHHOTO OOBEMHOTO 8-Y3JI0BOTO KOHEYHOTO
3JIEMEHTA C JJMHEHHOW alllpOKCHUMAIIUECH.

18.®yHK1MU (HOPMBI IECTUTPAHHOTO 00BEMHOTO 20-y37I0BOTO KOHEYHOTO
3JIEMEHTA C KBAJIPaTUYHOW anIpOKCUMAIIUEN.

19.T1pstmoit meTox omydenust cooTHomennit MKO.
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20.TIpuHiMn MUHUMYMa TOTEHIIMATBLHON YHEPTUH, KaK BO3MOXKHAsi OCHOBA
MKD.

21. OyHKIUs NOTEHIIMAIIBHOM SHEPTUU HA MPUMEPE CUCTEMBI C 1 CTENEHBIO
cB00OOIBI. DHeprus negopmupoBanus. [loTeHIIMan BHEIIHUX CHUJI.

22.00u1ee BbIpaXXeHUE JJI1 MATPULBI )KECTKOCTU KOHEYHOTO 3JIEMEHTA.

23.CBolicTBa MaTpUI] pa3penialoinX CUCTEM JIMHEHHBIX alreOpandecKux
ypaBHEHUN B METO/I€ KOHEYHBIX 3JIeMeHTOB. CBOMCTBA MaTPHIIbI
HKECTKOCTH.

24 Martpuiia ;keCTKOCTH CTEP>KHEBOIO KOHEYHOT'O 3JIEMEHTA.

25.Martpuna ¢pyHkuui (opMbl CTEPKHEBOIO KOHEUHOTO AyieMeHTa. Matpuia
nedopmarnuii. Marpuna HanpsHKEHHH.

26.OCHOBHbIE COOTHOIIIEHUS METO/]a KOHEYHBIX 3JIEMEHTOB HA OCHOBE
MPUHIMIIA MUHUMYMa MO TeHIIMAIBHOW SHEPTUH.

27.MeToJ1bl YMCIEHHOTO UHTErPUPOBAHUS (PYHKIIUNA OHOTO apryMeHTa,
npumensembie B MKD. KBanpatypusie popmyinsl ["aycca—Jlexxanapa.
dopmyia Tpaneluii YucaeHHoro uHTerpupoanus. ®opmyna Cummncona
YUCJICHHOTO WHTETPUPOBAHUS

28.0OCHOBHBIEC TUITBI KOHEYHBIX 2JIEMEHTOB.

29.CtepKHEBON KOHEUYHBIN IJIE€MEHT.

30.banouHblii KOHEYHBIN JIEMEHT.

31.TpeyronbHbIN TUHEHHBIH KOHEYHBIM 3JIEMEHT TUIOCKOHATIPSKEHHOTO
COCTOSIHUSL.

32.TpeyronbHble KOOpAUHATHI 1iomaau (L — koopauHater).

33.Oynkuuu GpopmMbl U30MaApaMETPUIECKUX KOHEYHBIX 3JIeMEeHTOB Jlarpanxena
u CepeHunoBa CEMENCTB.

34.130mapaMerpruueckue KOHEUHBIE 3JIeMEHTHI JlarpankeBa ceMelcTRa.

35.M3onapamerpuieckrue KOHEUHbIE dTeMeHThl CepeHInmoBa ceMecTna.

36.EcTecTBeHHbBIE KOOPAWHATHI U30MIAPAMETPUUYECKUX DIIEMEHTOB. X CBS3b €
buznyeckumu KoopauHatamu. uddepenimpopanue mo GU3NIECKUM
KoopauHaTaM (GYHKIMA GOPMBI SIBHO BBIPAKEHHBIX YePE3 €CTECTBEHHBIC
KOOpPIMHATBHI.

37.YeTplpeXyroabHblii OUTUHEHHBIN KOHEUHBIN AIIEMEHT ITIOCKOHATPSKEHHOTO
COCTOsIHMS. BOCBMUY310BOM IECTUTPAHHBIN AJEMEHT JJIsI MOJAEIUPOBAHUS
TPEXMEPHOTO HANPSKEHHO-AEPOPMUPOBAHHOTO COCTOSHHUS.

38.T'unores3sr Kupxroddda-Jlssa B Teopuu nzruda miactud. dedopmarm npu
U3ru0e TOHKOMW TIaCTHHBI. BhIpaskeHue N1l MOTeHIIMATbHON YHEPTUH.

39.1IpssMOYyTONBHBIN KOHEYHBIN 3JIEMEHT TOHKOU TiacTuHbl. OyHKIHH GOPMBI.
Tpeyronsuuk Ilackas.

40.Ocnosuble MaTpuilsl B MKD. Matpuiist GyHKImi ¢popMel, nedopmanui,
AKECTKOCTH, Macc, YKBUBAJICHTHBIX Y3JIOBBIX HAIPY30K.

41.®opmupoBaHUE TII00aTBHON MaTPUIBI )KECTKOCTU KOHCTPYKIIUU U3 MATPUI]
AKECTKOCTH OTJEIbHBIX 3JIEMEHTOB (Ha MpUMEpPE CTEP>KHEBOM 3a/1aun).

42.Y4eT TpaHUYHBIX YCIOBUW B METO/IC KOHEUHBIX DJIEMEHTOB.
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43.PacnpeneneHHble HArpy3Ku B KOHEUYHO-3JIEMEHTHBIX MojiessiX. [IpuBenenue
pacrpeneneHHbIX Harpy30K K y3j1aM KOHEUYHO-3JIEMEHTHOW MOJIETIN.

44 Matpu4yHO€ ypaBHEHUE JUHAMUYECKOTO paBHOBECHS KOHEYHO-3JIEMEHTHOM
CHUCTEMBI.

45.006m1ee BhIpaKeHUE JJIs1 MATPUII MACC KOHEYHOTO AJIEMEHTA.

46.Marpuiia Macc CTEpPKHEBOIO KOHEUHOTO AJIEMEHTA.

47 .Matpuynas GopMyIUpOBKa 3aJ]a4H ONPeAeSICHUs YacToT U (opm
COOCTBEHHBIX KOJIEOAaHUI KOHEYHO 3JIEMEHTHOM cucTeMbl B (hopMe 3a1auu
Ha COOCTBEHHbIE 3HAYCHUS.

48.Metox LDLT st pemenys cucTeM TMHENHBIX anreOpandeckuX ypaBHEHUMH
B MKD.

49.Metoz XoJeuKoro sl peleHrs CUCTEM JIMHEHHBIX anredpandeckux
ypaBHeHuii B MKO. Mertop cratnueckoi konaeHcanuu B MKO.

50.Pemienre cucteMbl JIMHEWHBIX anreOpandeckux ypaBHEHHM ¢ BEpXHEH Win
HIDKHEN TPEYTroJIbHOU MaTpHULIEH.

51.CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX aNreOpandecKux ypaBHEHUN MIPH
MOJENUPOBAHUHN METOJAOM KOHEYHBIX 2JIEMEHTOB

52.Uteparmonnsie MeTo bl pemienus cucteM MKD. Metos conpsikeHHBIX
IpaIMEHTOB.

53.1lorpenrHocTy MpyU BHITIOJIHEHUH PACYETOB METOJOM KOHEUHBIX 3JIEMEHTOB.
CriocoObl TOBBILIEHUSI TOYHOCTH PACYETHOTO aHAIN3a HAIPSHKEHHO-
nehopMHPOBAHHOTO COCTOSIHUA B 3aa4ax MKDO.

54.0co0eHHOCTH PAaCYETHBIX CXEM U KOHEYHO-2JIEMEHTHBIX MOJIeNIeH JeTaei,
y3JI0B U KOHCTPYKIIUWA aBTOMOOUIIEH U TpakTOpoB. OCHOBHBIE IPUEMBI U
CIOCOOBI MOJICTTMPOBAHUS JIETANICH, Y310B U KOHCTPYKIUNA aBTOMOOUIIEH U
TPAaKTOPOB METOJOM KOHEYHBIX 3JIEMEHTOB.

55.11yTH NOBBIIEHUS] TOYHOCTH BBIMOJHAEMOTO0 METOJIOM KOHEUHBIX
AJIEMEHTOB PACYETHOT'O aHANM3a HAMPSKEHHO-1E(POPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKITUH aBTOMOOMJICH U TPaKTOPOB.

56.YpaBHeHHE TEMJIONPOBOIHOCTHU. [ paHUYHBIC YCIOBUS JIJISl YPABHEHHUS
TEIJIONPOBOJHOCTH YUeT I'PAaHUYHBIX YCIOBUHN NIEPBOTO, BTOPOTO U
TpeTbero poaa. CtanmoHapHas TEIJIONPOBOAHOCTh. Y paBHeHus Jlamuiaca,
ITyaccona.

57.®opMyaUpOBKa METO/1a KOHEYHBIX JIEMEHTOB ISl PEILIEHUS] YpaBHEHUS
TEIUIONPOBOIHOCTH Ha OCHOBe MeToa byOHoBa-I"anepkuna. Yuet
I'PAaHUYHBIX YCJIOBUM B 3a/1a4€ TEILUIONIPOBOJAHOCTH.

58.Pemenue 3a1aun HeCTallMOHAPHON TEIUIONPOBOTHOCTH METO/I0M KOHEUHBIX
JJIEMEHTOB. fIBHas U HESIBHASI CXEMBI TPEYTOJIBHUKA, CXEMa
unrerpuposanus Kpanka-Hukoscona.
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHME BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHH HO.JIPITEXHI(I"IECKHFI YHUBEPCUTET»
(MOCKOBCKH MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUYHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
JucuunnuHa - MeTol KOHEYHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPENICTBA (YPOBEHD
crieranureTa), npodmwib: " KoMmproTepHbIH HHXUHUPHHT B aBTOMOOMIIECTpOCHUH
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJTAHUE Ne 1
1. OcHOBHBIE OHSTHSI METO/1a KOHEUHBIX JIeMEeHTOB. COBpEMEHHOE IPOrPaMMHOE
obecnieuenue. [TocnenoBaTenbHOCT pelIEHUS 33124 METOJJOM KOHEUHbBIX 3JIEMEHTOB.
2. CTep)KHEBOM KOHEYHBIH JIEMEHT.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIMA
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IVIIECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTh MAIIKH H COMPOTHBICHHE
MaTepuasoB»
JucuunnuHa - MeTo1 KOHEYHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: « KoMnboTepHbI HHXUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAILIMOHHOE 3AJTAHUE Ne 2
1. Koneunslit anemMeHT (omnpesenenue). ¥Y31bl KOHEYHOTo ieMenTa (onpenenenue). Crenenu
cBO0OObI KOHEYHOTO 2JieMeHTa (onpeaeneHue). yHKkuuu GopmMbl KOHEUHOTO dIIEMEHTa
(ompenenenue).
2. TpeyronbHbI IMHEHHBI KOHEYHBIN 3JIEMEHT MJIOCKOHAIMPSHKEHHOTO COCTOSHHUSL.
3. 3angava.

VYTBepk/IeHO Ha 3aceJaHuM Kaeapsl «_ » 2021 r., [TpoToxos Ne ___

3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHH NOJUTEXHUYECKHU YHUBEPCHUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: «KoMnpoTepHbI HHKUHUPUHT B aBTOMOOMIIECTPOECHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJJAHUE Ne 3
1. CrpykTypa COBpEMEHHBIX IPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEYHBIX JIEMEHTOB.
2. OyHKIHA POPMBI IIECTUIPAHHOTO 0OBEMHOTO 8-y3JI0BOI0 KOHEYHOTO JJIEMEHTA C JTHHEHHOM
armnpoKCUMAIIUEN.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «JIuHaMuKa, IPOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»
JucuumnuHa - MeTo1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: «KoMnboTepHbId HHXKUHUPUHT B aBTOMOOMIIECTPOCHUN»
Kypc 3, cemectp 7
IK3AMEHAILIMOHHOE 3ATAHHUE Ne 4
1. Hasnauenue u QyHKUMH IpENpoLECCOpa B IPOrpaMMax METO/Ia KOHEYHBIX JJIEMEHTOB.

2. [TorpemHoCcTH MPH BBHIMOJHEHUU PACYETOB METOJIOM KOHEUHBIX 3JIeMeHTOB. CIIOCOOBI
MOBBIIIEHUS] TOYHOCTH PACYETHOTO aHallM3a HaMPsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS B
3agagax MKD.

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne ___
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHM HO.JIPITEXHI(I"IECKPIFI YHUBEPCUTET»
(MOCKOBCKHNU ITOJINTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»

Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
crenuanureTa, npoduis: «KoMnbOTEpHbII HHXUHUPUHT B aBTOMOOUIIECTPOSHUM»

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3ATAHHUE Ne 5
1. Hasnauenne u GyHKIMM pelmnarest B IpOrpaMMax METO/Ia KOHEYHBIX 3JIEMEHTOB.

2. OyHKIHA (POPMBI IIECTHIPAHHOTO 00BEMHOTO 20-y3I0BOr0 KOHEYHOTO HJIEMEHTA C
KBaJPaTUYHON amnmnpoKCUMaIuen.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., IlpoTokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMA
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «JIuHaMuka, IPOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»
Jucuumnnuna - MeTo1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHD
crenuanureTa, npoduis: «KoMnbrOTepHbI HHAKUHUPUHT B aBTOMOOUIIECTPOCHUN
Kypc 3, cemectp 7
IK3AMEHAILIMOHHOE 3ATAHHUE Ne 6
1. Haznauenue u pyHKIIMU TOCTIpOIIECCOpa B MporpaMmax MeTo1a KOHEUHBIX 3JIEMEHTOB.
2. YeThIpexyroiabHblii OMIMHEHHBIM KOHEYHBIN JIEMEHT TIOCKOHAMPSHKEHHOTO COCTOSTHUSL.

3. 3agava.

VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne ___

3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHME BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI/!‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
crenuanureTa, npoduib: «KoMnbrOTEpHbII HHXUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJTAHUE Ne 7

1. Hampsoxenus u aepopmaruu (MOHSATHS, EAMHULIBI M3MepeHus). Boipaxenus nedopmannmii

yepes nepemeneHus. JInHelHble COOTHOIIEHUS! MKy HAIPSDKEHUAMHU U AeOopMalisIMH.
2. Metox LDLT nnist pernenus cuctem nuHeHHBIX anredpandeckux ypapHeHuii B MKD.

3. 3agaua.

YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne

3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHH ITOJIUTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIMH U COMIPOTUBIICHHE
MaTepuasoB»
JucuunnuHa - MeTo1 KOHEYHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHD
cnenuanuteTa) npoduis: «KoMbrOTepHBI HHXUHUPUHT B aBTOMOOUIIECTPOCHUN
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 8
1. Ilnockoe HampspKEHHOE U IUI0cKoe AeopMupoBaHHOE coCTOsiHUE. KOMIOHEHTHI
HanpsHKeHUH U feopManuii, OTIMYHbIE OT HYJIS.
2. Meton Xomeukoro Ajs pelieHus CUCTeM JIMHEHHBIX anredpanyeckux ypasHeHuit B MKO.

3. 3agauva.

VYTBepK/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne __
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHME BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI/!‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»

Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMrboTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN»

Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3A/IAHHUE Ne 9
1. CooTHomIeHUs YIPYTOCTH IS TUIOCKOTO HAMPSHKEHHOTO COCTOSTHUSL.
2. Meron cratnueckoil koHneHcanun B MKD.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMA
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICHIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHaMuKa, MPOYHOCTH MAIIMH U COMIPOTUBIICHHE
MaTepuasoB»

JucuunnuHa - MeTo1 KOHEYHBIX 3JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
cnenuanuteTanpomib: «KoMIbOTepHBIH HHXKUHUPUHT B aBTOMOOHIIECTPOCHUM »

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 10
1. ®yHKIUM GOPMBI CTEPKHEBOIO KOHEYHOT'O 3JIEMEHTA.
2. Pemienune cucteMsl JMHEHHBIX alredpanyeckiX ypaBHEHUN ¢ BEpXHEH WM HIKHEH
TPEYroJIbHOW MaTpULEH.

3. 3apaua.
VYTBepK/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne __
3aB. xadeapoit /A.A. CkBopriios/

34



MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHME BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI/!‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMrboTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJTAHHUE Ne 11

1. @yHKIMH GOPMBI IIIOCKOTO TPEYTrOJIbHOIO KOHEUHOTO 3JIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX aNreOpandeckuX ypaBHEHHUH MPH MOICITUPOBAHUT
METOJIOM KOHEUYHBIX 3JIEMEHTOB

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHMS POCCUCKOM ®EJEPALIMA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@DakynbTeT TPAHCIIOPTHBIN, kadenpa «/luHamMuka, MPOYHOCTH MAIIMH U COTIPOTUBIICHUE
MaTepuasoB»

JucuunnuHa - MeTo1 KOHEYHBIX 3JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHD
cnenuanureTanpodmib: «KoMIbOTepHBIH HHXKUHUPUHT B aBTOMOOHIIECTPOCHUM »

Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3ATAHHUE Ne 12
1. ®ynkuuu Gopmbl 6amOYHOTO KOHEYHOTO AMeMeHTa. [lonmuHoMBI DpmuTa.
2. Urepanmonnsie MeTo b1 penienus cucteM MKD. MeTton conpsiKeHHBIX TpaIue€HTOB.

3. 3anaya.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2021 r., [TpoToxos Ne __

3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI/!‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»

Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: «KoMnpoTepHbI HHKUHUPUHT B aBTOMOOMIIECTPOECHUN»

Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 13
1. ®yakmu GopMbl KOHEUHBIX 3JIeMeHTOB. CBolcTBa (PYHKITUH (HOPMBI.
2. Y4eT rpaHn9IHbBIX YCIOBUH B METOJIC KOHCUHBIX JJICMECHTOB.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIMA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/IuHamMuka, IpOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»

JucuumnnuHa - MeTo1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
crieranureTa) mpoduiisb: «KOMITbIOTEPHbIH HHKUHUPUHT B @BTOMOOUIIECTPO CHIHY

Kypc 3, cemectp 7

IK3AMEHAILIMOHHOE 3AJIAHHUE Ne 14
1. ®yHKI#H GOPMBI TIIOCKOTO OMIMHEHHOTO 4-y3T0BOTO KOHEYHOTO AJIEMEHTA.
2. PacnipenenieHHbIe HArPY3KH B KOHEUHO-3JIEMEHTHBIX MoieNisiX. [IpuBeneHne pacrpeneaeHHbIX
Harpy3o0K K y3J1aM KOHEYHO-3JIEMEHTHOW MOJIETH.

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2021 r., [TpoToxos Ne __
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHME BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI/!‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEJICTBA (YPOBEHD
cienuanureTa), mpoduis: « KOMIBIOTEpHBIN HHXUHUPHUHT B aBTOMOOMIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 15
1. ®yaKumA HOPMBI TUIOCKOTO YETHIPEXYTOIBHOTO KBAAPATHYHOTO 9-y3II0BOT0 KOHEYHOTO
AJIEMEHTA.
2. [psvoii Metox momydeHust cooTHomeHnidr MKD (Ha mpuMepe CTep)KHEBOTO JIEMEHTA).

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne

3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIMA
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «JIuHaMuKa, IPOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»
JucuumnnuHa - MeTo1 KOHEUYHBIX HJIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
cnenuanuteTa) npoduis: «KoMbrOTepHbI HHXUHUPUHT B aBTOMOOUIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAILIMOHHOE 3AJIAHHUE Ne 16
1. ®ynKiuu GOPMBI MIIOCKOTO YETHIPEXYTOJIBHOTO KBAAPATHUHOTO 8-y3I0BOT0 KOHEUHOTO
3JIEeMEHTA.
2. MaTtpuuyHO€e ypaBHEHUE TUHAMUYECKOTO PAaBHOBECHS KOHEUHO-3JIEMEHTHOH crcTeMbl. OOriee
BBIpAKEHUE JJIs1 MATPUIL] )KECTKOCTH, MAacCC KOHEUHOTO 3JIEMEHTA.

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., I[TpoTokos Ne ___
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI/\!‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHNHU ITOJINTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
crieranureTa), npodis: «k KOMIbIOTEPHBI WHXHHUPUHT B aBTOMOOMIICCTPOCHHUHN»
Kypc 3, cemectp 7

IK3AMEHAILIMOHHOE 3ATAHHUE Ne 17
1. ®ynkuuu GopMbl MIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOT0 KOHEUHOTO 3JIEMEHTA C JIMHEWHOU
armnpoKCUMAIIUEN.
2. ®opMynupoBKa METOAa KOHEUHBIX AIIEMEHTOB JIJISl PEIICHUS] YPAaBHEHHSI TETUIOTIPOBOHOCTH
Ha ocHOBe MeToJia byOHOBa-I anepkuHa. YueT rpaHMuUHBIX YCIOBHI B 3a/1a4e

TETUTOTPOBOTHOCTH.
3. 3agaua.

YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIMA
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «JInHaMUKa, IPOYHOCTD MAIINH H COMPOTHBICHHE
MaTepuasoB»
Jucuunnuza - MeTo1 KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: « KoMnboTepHbId HHXUHUPUHT B aBTOMOOMIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAILIMOHHOE 3AJIAHHUE Ne 18
1. CiocoOpbI MOBBIIIIEHUS! TOYHOCTH PACYETHOTO aHAM3a HAMPsHKEHHO-1e(hopMUPOBAHHOTO
cocTostHUA B 3amadax MKD.
2. Oynkuuu GopMbl MIECTUTPAHHOTO 00beMHOTO 20-y3I0BOT0 KOHEYHOTO AJIEMEHTA C
KBaJpPaTUYHOHN ammnpoKCUMaruen.

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHUU Kadeapbl « _ » 2021 r., I[TpoTokos Ne __
3aB. xadeapoit /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI/E‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKMIi MOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»

Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMrbroTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN»

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHUE Ne 19
1. IIpsimoii meTon nosydeHust cootHomennit MKD (Ha mpuMepe cTep)KHEBOTO AJIEMEHTA).
2. TpeyroapHbIe KOOpAUHATHI TN (L — KoopanHATHI).

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kaeaphl «_ » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIMA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/II‘;I YHUBEPCHUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «JIuHaMuKa, IPOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»

JucuumnnuHa - MeTo1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: « KoMnboTepHbId HHXUHUPUHT B aBTOMOOUIIECTPOCHUHN»

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 20
1. IIpuHUIMI MUHMMYMa NOTEHLIMAIBHON SHEPTHH, KaK BO3MOXkHas ocHoBa MKDO.
2. ITpsAMOYTOJIbHBIN KOHEUHBIH 3JIEMEHT TOHKOM T1acTUHbL. DYHKIMH GopMbl. TpeyroibHUK
[Tackas.

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne ___
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXXJEHME BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HO.JII/ITEXHI(I"IECKl/If/'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHBIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE CPECTBA (YPOBEHB
crenuanureTa, npoduib: «KoMnbrOTEpHbII HHXUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHUE Ne 21
1. ®yHKUMA NOTEHIMAIBHOM SHEPTUU Ha IPUMEPE CUCTEMBI C 1 CTeNeHbI0 CBOOOIbl. DHEPTUs
nepopmupoBanus. [loTeHnan BHEIIHUX CUII.
2. BocbMHy3110BO# IECTUTPAHHBIN AIIEMEHT JJIST MOJCTHUPOBAHHS TPEXMEPHOTO HAIPSKEHHO-
neOpPMUPOBAHHOTO COCTOSHUSA.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIMA
OEJNEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/IuHamMuka, IpOYHOCTh MALIKH H COMPOTHBICHHE
MaTepHUaIoB»
JucuumnuHa - MeTo1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: « KoMnboTepHbId HHXUHUPUHT B aBTOMOOMIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAILIMOHHOE 3ATAHHUE Ne 22
1. OcHosnble MaTpullel B MKD. Matpuisl dyHkuii popmsl, gegopmariuii, KecTKoCTH, Mace,
SKBUBAJICHTHBIX y3JIOBBIX HArpy30K.
2. ®opMupoBaHue TI00ATHHON MaTPUIIBI )KECTKOCTU KOHCTPYKIIUH U3 MATPHUIL )KECTKOCTH
OTJICTbHBIX PJIEMEHTOB (Ha MpUMepe CTEPKHEBOM 3a/1auH).

3. 3apaua.
VYTBepkK/I€HO Ha 3aceJaHuU KadeIpbl « _ » 2021 r., [TpoToxos Ne __
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HO.JII/ITEXHI(I"IECKl/If/'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
crenuanureTa, npoduib: «KoMnbrOTEpHbII HHXUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 23
1. EcTecTBeHHbIE KOOPAMHATHI H30IIapaMETPUUECKUX 3J1€MEHTOB. X CBSI3b ¢ pU3NYeCKUMU
koopauHaTamu. uddepenurpoBanre no GpusndeckuM KoopauHaTaMm (PpyHKIUN GOPMBI SIBHO
BBIPAKEHHBIX Y€pe3 €CTECTBEHHbIE KOOPINHATHI.
2. Obmiee BbIpaKEHUE TSI MATPHUIIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon No
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIMA
OEJNEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/IuHaMuka, IPOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»
JucuumnuHa - MeTo1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
cnenuanuteTa) npoduis: «KoMbrOTepHbI HHKUHUPUHT B aBTOMOOUIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAILIMOHHOE 3AJIAHUE Ne 24
1. CpoiicTBa MaTpuIl pa3petIaroINX CUCTEM JMHEWHBIX anredpandeckux ypaBHEHUH B METOIE
KOHEUHBIX 3J1eMeHTOB. CBOMCTBA MATPULIBI )KECTKOCTH.
2. U3onmapamerpuueckrue KOHEUHbIE dNieMeHThl CepeHannoBa ceMeiicTBa.

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne ___
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXXKJEHUE BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI/!‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpagnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE CPECTBA (YPOBEHB
cnenuanureTa) npoduis: «KoMrboTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 25
1. Marpuna *eCTKOCTH CTEPKHEBOI0 KOHEYHOT'O 3JIEMEHTA.
2. Marpuna ¢yHKIui GOpMBI CTEP)KHEBOTO KOHEYHOTO dlieMeHTa. MaTpuna e opMaruii.
Martpuna HanpsKeHH.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «JIuHaMuKa, IPOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»

Jucuumnnuna - MeTo1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
cnenuanuteTa) npoduis: «KoMbrOTepHbI HHXUHUPUHT B aBTOMOOUIECTPOCHUN»

Kypc 3, cemectp 7

YK3AMEHALIMOHHOE 3AJIAHUE Ne 26
1. OCHOBHBIC COOTHOHICHUSA MCTOAa KOHCYHBIX 3JIEMCHTOB Ha OCHOBC IIpUHIHUIIAa MUHUMYMa
HOTCHHH&HBHOﬁ SHEPTHUHU.
2. I/IsonapaMeTpI/IquKHe KOHCYHBIC DJICMCHTHI HarpaHmeBa ceMelicTBA.

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne ___
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BbICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HO.JII/ITEXHI(I"IECKl/If/'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOYHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMrboTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7
IK3AMEHAIIMOHHOE 3AJAHUE Ne 27
1. bano4HbIil KOHEYHBIN JJIEMEHT.
2. MeToibl YMCIICHHOTO WHTETPUPOBAHUS QYHKIMI OJHOTO apryMeHTa, mpuMeHsiembie B MKD.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIMA
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IVIIECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/IuHamMuka, IpOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»

Jucuumnuza - MeTo1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHD
cnenuanuteTa) npoduis: «KoMbrOTepHbI HHXKUHUPUHT B aBTOMOOUIECTPOCHUN»

Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJTIAHHUE Ne 28
1. ®ynkiuu GopMbl H30MAPAMETPUUECKUX KOHEUHBIX AeMeHTOB JlarpanxkeBa n CepeHaunoBa
CEMEHUCTB.
2. KBagparypusie dopmynsl ["aycca—JIexannpa. @opmyna Tpaneuuidt YUCIEHHOTO
unrerpupoBanus. opmyna CUMIICOHA YUCIEHHOTO HHTETPUPOBAHUS

3. 3apaua.
VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne ___
3aB. xadeapoit /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALINA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHME BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HO.JII/ITEXHI(I"IECKl/If/'I YHUBEPCUTET»
(MOCKOBCKU MOJUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOUHOCTH MAIINH ¥ COIIPOTUBICHHE
MaTepHUaIoB»
Jucuunnuza - MeTol KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCHOPTHO-TEXHOJIOTMUECKUE CPEICTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMrboTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN»
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHUE Ne 29
1. OcHOBHbIE TUIBI KOHEUHBIX 3JIEMEHTOB.
2. 'mnoresbl Kupxrodda-Jlsea B Teopun usruda mractus. dedopmarun mpu u3rude TOHKOM
IJIaCTUHBI. BeipakeHue A NoTeHIMalbHON SHEPTUu.

3. 3agaua.
YTBepKJIeHO Ha 3aceaHuu Kadeaphl «  » 2021 r., ITpoTokon Ne
3aB. kadeapoii /A.A. CkBopriios/

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIMA
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/IV‘{ECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «JIuHaMuKa, IPOYHOCTh MAIINH H COMPOTHBICHHE
MaTepHUaIoB»
JucuumnnuHa - MeTo1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA (YPOBEHD
crenuanureTa), npoduis: «KoMnpoTepHbI HHXUHUPUHT B aBTOMOOMIIECTPOCHUN»
Kypc 3, cemectp 7
IK3AMEHAILIMOHHOE 3AJIAHHUE Ne 30
1. IlocnenoBaTeNbHOCTH PEIICHUS 3a/1a4 METOJOM KOHEUYHBIX AJIEMEHTOB.
2. Perennie 3a1aun HeCTalMOHAPHOM TEIIOMPOBOAHOCTH METOJOM KOHEYHBIX JIEMEHTOB.
SIBHas 1 HEsIBHASI CXEMBI TPEYroJIbHUKA, cxema uHTerpupoanus Kpanka-Hukosncona.
3. 3anaua.

VYTBepk/IeHO Ha 3aceJaHuU Kadeapbl « _ » 2021 r., [TpoToxos Ne ___

3aB. xadeapoit /A.A. CkBopriios/
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