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1 leau 1 3aga4y JTUCHUILIMHBI

1.1 eap TUCHUNIHHBI

[enbio n3yyeHus: JUCHUIUTHHBI «METOol KOHEUHBIX JIEMEHTOB) SIBJISIETCS:

— (opMHUpOBaHHE 3HAHUN O COBPEMEHHBIX UYMCIEHHBIX alrOpUTMaX, METOJax
MOJICIMPOBAHUSI W HWHXXEHEPHOTO WCCIIEIOBAHUSA KOHCTPYKLUWA aBTOMOOUIIEH U
TPAKTOPOB JUIsl aHAJIM3a HAMPSKEHHO-1€(QOPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUN
UX JeTajedl W y3JI0B, OCBOCHHME NPEIHAa3HAYEHHOrO [Jisi STOT0 YHUBEPCAIBHOTO
IPOrpaMMHOTO O0ECIICYeHUS], PEATU3YIOIIEr0 METO/] KOHEYHBIX 3JIEMEHTOB,;

- MOJTrOTOBKAa CTYJEHTOB K JESITEIIbHOCTH B COOTBETCTBHM C KBaJIM(DPHUKAIMOHHON
XapaKTEPUCTUKON crienanucta 1o HamnpasieHuto 15.03.03 IlpuknagHas MexaHuka ,
npodwib: "IIporpammupoBanue 1 MUPPOBHIE TEXHOJIOTUN B JUHAMHUKE W POYHOCTH .

1.2 3agaun AUCHUIIMHBI

3agayamMu JUCHUILTAHBI «MeToJ KOHEUHBIX 3JIEMEHTOBY SIBJISIOTCS:

- O3HAKOMJICHME CTYAEHTOB C IIHPOKO MPUMEHSEMBIMH  METOAAMU
BBIYMCIIUTEIIbHOM MEXaHHMKA W  COBPEMEHHBIM  IPOrPaMMHBIM  KOMILIEKCOM,
peamu3ylonMM  METOJ  KOHEUHBIX  DJJIEMEHTOB i1 pacyeTa  HampsHKEHHO-
ne(OpMUPOBAHHOTO W TEIUIOBOTO COCTOSIHUM JeTajell W y3JI0B aBTOMOOWJICH U
TPaKTOPOB.

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOIIPOU3BOIUTEIBHBIX YNCIECHHBIX aJTrOPUTMOB,
HCIIOJB3YEMbIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMILIEKCAX METOJa KOHEYHBIX
AJIEMEHTOB JIJIsl aHaJIM3a HAIPSIAKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUS MAIIIUH.

- 3HAKOMCTBO C OCHOBaMH PaCuy€THOI'O0 MOJICTUPOBAHUS KOHCTPYKIIUN MOOMIIBHBIX
MaIllMH C KMCIOJIb30BAHUEM OJHOM M3 YHHBEPCAIbHBIX MPOTPaMM METOJa KOHEUYHBIX
AJIEMEHTOB U OAHOU U3 YHHUBEPCAJIbHBIX IPOrPAMM TPEXMEPHOTO ABTOMATU3UPOBAHHOTO
MPOEKTUPOBAHMS.

2 MecTo IMCHHUIINHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHbIX IPOrPaMM

JucrumnHa «MeToT KOHEYHBIX 3JIEMEHTOBY» OTHOCHUTCS K BapHATHBHOW YacTH
(b1.2) npodeccuonanbHOTO 1UKIA OCHOBHBIX 00pa3oBaresibHbIX Mporpamm (OOII) no
HaIpaBJICHUIO TOJATOTOBKU crenuanucra no HamnpasieHuto 15.03.03 Ilpuknagnas
MexaHuka (ypoBeHb crenuanurera), npoduis: " [IporpammupoBanue u mudppoBbIe
TEXHOJIOTUU B IMHAMUKE U IPOYHOCTH ".

[IpeamecTByomuMu KypcaMu, Ha KOTOPBIX OasupyeTrcss aucuuruimHa «Meron
KOHEUYHBIX AJIEMEHTOBY SIBIISTFOTCSI:

- MateMmatuka (JInHelHas anrebpa, MaTeMaTHYECKUN aHAJIN3);

- (pusuka;

- TEOpeTUYECKasi MEXaHHKA;

- CONPOTUBJICHUE MaTEPHUAJIOB;

- IPUKJIaJHAsl TeOpHUs KoJieOaHU;

- YUCJICHHBIC METO/IBI;

- PUKJIQHBIC METOBI PACUECTOB HA TTPOYHOCT.

3 Kommnerenuum oOyuamwmerocs, ¢gopmMupyeMbie B pe3yJbTaTe OCBOCHUS
AUCUMIIIUHBI



B pesynbraTte OocBOEHUS AMCHMILIMHBI CTYJAEHT JIOJDKEH O0ManaTh CIETYHOIIUMU
oomenpodeccuonansubiMu  (OIIK u mpodeccmonansubpivu (1K) kommereHmusiMu

(OIIK-1):
B pe3yabTare ocBOeHUs
Kon o0pa3oBaTe/ibHOI IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETEHIIUH | MPOrPaMMbl 00y4arouiuiics 00yuyeHusi 0 TUCHUILINHE
JA0JI5KeH 00J1a/1aTh
OIIK-1 Crnocoben IIPUMEHSATD | 3HATh:
€CTeCTBEHHOHAYYHbIE u ® HaMpaBJICHUS PA3BUTHUS BEIYUCIUTEIbHBIX
OOIICHH)KCHEPHBIE  3HAHUS, METOJIOB B MeXaHUKe U 3(P(PEeKTUBHbBIE
METOABl  MAaTEMaTUYECKOIO BBIYUCIIUTENIbHBIC AITOPUTMBI,
aHaIM3a U MOJEIMPOBAHUA B IIPUMEHSEMbIE B COBPEMEHHOM
PO eCCHOHATBHOI MIPOrpaMMHOM 00€CIIEUEHUHN ISl PEIICHUS
eSTeIbHOCTH MPUKJIAIHBIX 3a7[a4 aHAJIW3a HAIIPSHKEHHO
ne(hOPMHUPOBAHHOTO U TEIIJIOBOTO
COCTOSTHUIM KOHCTPYKIIMI aBTOMOOUIEH 1
TPaKTOPOB.
yMeTh:

® CIIOJIB30BAaTh COBPEMEHHOE NPOrPaMMHOE
o0ecrieyeHue AJIs pacueTHOrO aHaIu3a
HaNPSHKEHHO J€(OPMHPOBAHHOTO U
TEIUIOBOTO COCTOSIHUM JIeTaJIel U y3JI0B
aBTOMOOMJIEH U TPAKTOPOB.

BJIA/IETh:

® HaBBIKAMU MCIIOJIb30BAaHUS OJHOU U3

COBPEMEHHBIX BBIUNCIUTEIbHBIX IPOTpamM,
peanu3yronen MeTol KOHEYHBIX
AJIEMEHTOB, JUIsl pacuyeTa HalpsKEHHO
J1e(OpMUPOBAHHOTO U TEIIJIOBOTO
COCTOSIHUH JieTasIel U y3JI0B aBTOMOOMIIEH
U TPAKTOPOB .

4 CTPyKTYypAa U cofepKaHUE TUCIUTIIMHBI

JucuumiiHa 4YuTaeTcsi Ha TPETheM Kypce B NMATOM M IIECTOM CEMECTpax.
[IpoBoasiTCA JIEKIIMU, CEMUHAPHBI, JIaOOpaTOpHbIEC 3aHATHS, (PopMa KOHTPOJSA — 3ayer,
sk3ameH. OOmasi TpyIO0EeMKOCTh JUCIHIUIMHBI COCTaBisieT 6 3adeTHbIX eauHull (108
aKaJIeMUYECKHUX 4acoB - 5 cemectp, 108 akaieMHUYeCKUX 4acoB - 6 ceMecTp).

Bup yueoHoit Bcero yacos Cemectp
padoThI 5 6
OO11ast TPYA0€MKOCTh 216 (6 3.¢.) 108 108




(33.e) (33.e.)
AynuTOpHBIE 3aHATUSA 105 o4 ol
(Bcero)
B Tom uucie
JIEKIIAN 18 18 -
[IpakTueckue - - -
3aHATHUS
JlaGopatopHsie 87 36 51
3aHITHS
CamocrosiTenbHas 111 54 of
paboTa CTyJieHTa
KypcoBas pabora HET HET HET
KypcoBoii npoekT HET HET HET
Bun npomexxyTouHoi Dk3aMeH | DK3aMeH
aTTeCTaIH

CrpykTypa M COAEp)KaHHME IUCUMUIUIMHBI «METO KOHEUYHBIX 3JIEMEHTOB» IO
CpOKam M BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Copep:xkanue pa3aeoB JUCHUILINHBI.

Tema 1. BBenenue.

Ponb pacdeTHBIX METOJOB M METOJa KOHEYHBIX 3JIEMEHTOB, B YACTHOCTH, MPH
MIPOCKTUPOBAHUHN M JIOBOAKE aBTOMOOWJICH W TPAKTOPOB JJis aHaIW3a HANpPsHKECHHO-
neOpMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUM J€TAJIeH U y3J10B JjIsl 00ECTIeUeHUs X
npouHoct. O630p 3a7a4, pelaeMbIX METOJ0OM KOHEUHBIX 3JIECMEHTOB.

CoBpeMeHHOE TPOrpaMMHOE OOECIeYeHHe, pPEean3yIollee METOJ, KOHEYHBIX
AJIEMEHTOB, JIJISl aHAJIM3a HaIPSKEHHO-1€(POPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUI
JeTane U y3710B aBTOMOOMIEH U TpakTopoB. CTpyKTypa NpOrpaMMHOIO oOecreyeHust
METOJ1a KOHEUHBIX JJIEMEHTOB.

O630p »2bh(PEKTUBHBIX H  MPOU3BOAUTEIBHBIX  YHCICHHBIX  aJITOPUTMOB,
peanu3yeMblX B IPOTrPaMMHBIX KOMIUIEKCAX Ui PELICHUS 3a1ad BBIYMCIHUTEIBHOU
MexaHuKH. OCHOBHBIE BBIYMCIIMTENIBHBIE 3aTpaThl NPU PEHICHUH 33a4a4 METOJIO0M
KOHEUYHBIX JJIEMEHTOB.

CpaBHUTENBHBIM aHAJIU3 pa3IMYHBIX pACUYETHBIX IOAXOJOB B  3ajadax
oOecrieueHrss MPOYHOCTH KOHCTPYKIIMM aBTOMOOWIICH W TPakTOpoB. JleMoHcTparus
pPE3yJbTAaTOB PACUETHBIX HCCIEIOBAHUN METOJAOM KOHEYHBIX KOHCTPYKLHMM MallWH.
[IpoOnembl BbIOOpa pacyeTHOM CXeMbl. XapakTEPUCTHKU PACUYETHBIX MOJENEH:
TOYHOCTb, aJICKBATHOCTh U YKOHOMHUYHOCTb.

Tema 2. CBeaennst U3 MaTeMATHKU U MEXaHUKHU /1e()OPMUPYEMOro TBEpPAOro
TeJAa.

DJeMeHThl MAaTPUYHON anreOpbl U BapUallMOHHOTO UCUUCIICHHUS.



[lepememnienus, aedopmanuu, HanpspkeHUs. CBs3b MEXIYy HAMPSHKECHUSMUA U
nedopmansiMu. Y paBHeHUs paBHOBecHs. [ pannyHbie yciaoBus. O01IKe cXeMbl pEeIIeHUS
3a/1a4 MEXaHUKU KOHCTPYKIUU. [[pUHIIMT MUHUMYMa MOTEHIIMATBHON SHEPTUH.

Tema 3. MeTo1 KOHEYHBIX 3JIEMEHTOB KAK BbIYNCIUTEIbHbII MeTO/1 peleHusI
3a1a4 MEeXaHHUKH.

OcHOBHBIC TIOHATHS MeTona KOHEYHBIX djeMeHToB (MKD). O0630p Tumon
KOHEYHBIX AJIeMEeHTOB. OCOOEHHOCTH pacyeTa KOHCTPYKIHM ¢ ucrnoib3oBanrueM MKD.
CTpyKTypa COBPEMEHHOT0O POrpaMMHOro ooecnedenuss MKO.

CriocoObl BbIBOJIa COOTHOIIEHHM MeToa KoHeuHbIX aneMeHToB (MKD). [Ipsmoit
METOJ| TOJYYEHHS] KOHEUHO-3JIEMEHTHBIX COOTHOIIEHUH. CTEpKHEBOM KOHEYHBIN
aneMeHT. DopmupoBaHue rI100aTBHON MATPHUIBI KECTKOCTH KOHCTPYKIIMU U3 MaTPHII
KECTKOCTH OTJEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a71aun).

BapuanmonHbsie TpUHIATBI - OCHOBA ()OPMUPOBAHUS Pa3peIIaroNIuX yYpaBHEHUN
MKD. BrBox wmarpuusbix ypaBHeHHMM MKD Ha OCHOBE NIpUHLWIIA MHUHUMYyMa
MOTEHUHAIbHOU 3Hepruu. OcHoBHBIE MaTpullbl MKD - secTkocTH, Macc U 1p.. BekTopsl
Harpy30K OT BHEIIHUX CWJI. Y4YeT HadalbHBIX JedopMaiuii, mnpeaBapUTEIbHBIX
HanpsokeHuil.  PacnpeneneHHble HAarpy3kd B KOHEYHO-DIIEMEHTHBIX — MOJETSX.
IIpuBenenue pacpeaeIeHHbIX HArpy30K K y3/1aM KOHEYHO-3JIEMEHTHOW MOJIEIIN.

AnmnpoxkcuManus Hen3zBecTHbIX B MKD. OyHK1MKM (GOpMbI KOHEUHBIX 3JIEMEHTOB.
Knaccer mpumensiembix ¢ynkuuii. CBoiictBa pyHkiuit popmel. TpeboBanus k GyHKIHMSIM
¢opmbl. TounocTs pemiennit MK3O B 3aBucumMocTH OT BbIOOpa GyHKLIHA POPMBI.

banounsiii koHeuHbl d7eMeHT. Dynkuuu (Gopmbel OaJIOYHOTO KOHEYHOTO
anemeHTa. [lonmuHoMbel DpMuTa Kak GyHKIMKA GopMbl GanoyHoro snemeHTa. CriocoObl
(GbOpMHpPOBaHMSI COOTHOLIEHHWHA METOAA KOHEYHBIX D3JEMEHTOB B  Pa3IUYHBIX
KOOPAWHATHBIX CUCTEMAX.

UucneHHOe WHTETPUPOBAHME TIPU BBIYUCIECHUU KOA(DPUIIMEHTOB MaTpHIL
KECTKOCTH, Macc u apyrux marpuny, B MKD. Ksanpatypueie ¢opmynber 'aycca —
Jlexxanpa.

Tema 4. MeToa KOHEYHBIX 3JIEMEHTOB 3a/ladye IVIOCKOr0 HAMPSIKEHHOIO,
IJIOCKOT0 1e()OPMUPOBAHHOTIO COCTOSTHUM

TpeyronpHbli KOHEYHBIM JJIEMEHT JUIsI PELIEHUs IUIOCKOM 3aJadyd TEOpPHUH
ynpyroctu. Tpeyronasasie L-koopaunaTel miomaau. Mcnonb3oBanue L-koopauHar asis
mocTpoeHust PyHKIHH GOPMBI INTIOCKOTO TPEYTroJIbHOTO KOHEUHOTro 3jieMeHTa. CBs3b L-
KOOpPJIMHAT ¢ (PU3UYECKUMHU (JI€KapTOBBIMU) KOOPJIAMHATAMU TPEYTOJbHOIO KOHEUYHOTO
anemenTa. JuddepenuupoBanue L-koopaunar mo (GuzM4YecKuM  (IEKapTOBBIM)
KOOpJMHATaM 3JIEMEHTa. Marpuua KeCTKOCTH IUIOCKOr0 TPEYrOJbHOr0 KOHEYHOTO
AJIEMEHTA.

Tema 5. Teopusi H3onapaMmeTpu4eCKMX KOHEYHbIX JIECMECHTOB

OyHKIIUU hopmbI M30MapaMEeTPUIECKUX KOHEYHBIX DJIIEMEHTOB.
N3onapamerpuyeckre KoHeUHbIE 37eMeHThl JlarpankeBa u CepeHIUIOBa CEMEHCTB.
CybOnapameTpruueckne, HW30MapaMETPUUECKHe, CyMneprnapaMeTpUuecKue KOHEUHbIE



aneMeHThl. EcTeCTBEHHBIE KOOPAMHATHI U30MapAMETPUUYECKHX 3JIEMEHTOB, UX CBS3b C
¢usnueckumMu koopauHatamu. JuddepeHuupoBanue mno (GU3MYECKUM KOOpAUHATAM
byHkmiA  GOpMBI  SBHO  BBIPQXKEHHBIX  Ye€pe3  €CTECTBEHHBIC  KOOPIMHATEHI.
YeThlpexyroiabHbI OMIIMHEHHBIN H30MapaMeTpUUeCKUi KOHEUYHBIN 3JIEMEHT IIOCKOTO
HaIPSKEHHOTO COCTOSIHUSI. O06beMHbIN BOCBMMY3JI0BOM HIECTUTPAHHBIN
M30I1apaMETPUYECKUl  KOHEUHBIM 3JEMEHT [ MOJEIMPOBAHHUS  TPEXMEPHOIO
HaNPsHKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHHUS.

basuchble QyHKIIMN KOHEYHBIX JIEMEHTOB Hepapxudeckoro Tuma. [Ipeumyiectra
pemieHusl 3ajJad C MCIOJIb30BAaHUEM »JJIEMEHTOB Ha OCHOBE (yHKIUH (opmbl
UEPapXUUECKOrO THIIA.

Tema 6. Moaean MeToaa KOHEYHBIX 3JIEMEHTOB JIA pacyera IJIACTHH M
000J1049eK

Koneunsie aeMeHTsI 1 pacueTa n3rnda miactud. OyHKuu popmbl 3JIEMEHTOB.
CoBMecTHOCTh 371eMeHTOB. KoMOMHMpOBaHHME C 3JIEMEHTAMHM pacdyera IJIOCKOro
HaIPSHKEHHOTO COCTOSIHMS JJISI CO3/aHMS AJIEMEHTOB OOOJOYKH OOLIETrO IMOJIOKEHHS.
KoHeuHble 371eMEHThI TOHKOW OCECUMMETPUYHON 000JI0UKH.

Tema 7. MoaesupoBaHue TeNJI0NPOBOAHOCTH METOI0M KOHEYHbIX 3JIEMEHTOB

VYpaBHEHHE TEIUIONPOBOJHOCTU. ['paHWYHBIE YCIOBUS I ypaBHEHUS
TEIUIONMPOBOJAHOCTH YUET TPaHUYHBIX YCJIOBUW IEPBOr0, BTOPOTO M TPETHETO pOAA.
CramuonapHast TEIUIONPOBOAHOCTh. YpaBHeHus Jlammaca, Ilyaccona. dopmynupoBka
METOJIa KOHEYHBIX 3JIEMEHTOB JIJIsl PEIICHUSI YPABHEHHUS TEIIONPOBOAHOCTH HAa OCHOBE
Meroaa byOHoBa-I"asiepkuna. Y4eT rpaHUYHBIX YCIOBUH B 3a/1a4€ TETIOMPOBOTHOCTH.

Pemienne 3agauM HeCTAlMOHAPHOW TEIIONPOBOJHOCTH METOJOM KOHEYHBIX
AJIEMEHTOB. SIBHasi U HEsIBHAsl CXEMbI TPEYrOJbHUKA, cXxeMa UHTerpupoBanust Kpanka-
Huxkomncona.

Tema 8. J¢dexTuBHBIC 4YHCICHHbIC AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM IPOrpaMMHOM 00eCleYeHHH MET0/1a KOHEYHbIX 3JIeMEHTOB

CpoiicTBa MaTpWIl CHCTEM JIMHEHHBIX aireOpandyeckux YpaBHCHHU Tpu
mozaenupoBanuu MKD. ANTopuTMBbI pelieHHs CUCTEM OOJBIIUX CUCTEM JIMHEHHBIX
anreOpanvyeckux ypaBHEHUH C CUMMETPUYHBIMU pa3peKeHHbIMM MaTpuiamu. Merton
LDLT st perieHus cucTeM JMHEHHBIX anreOpandeckux ypasHenuii B MKD. O6nactnb
npumenumoctu Metona LDLT.  UrepanmoHHBIE METOOBI PEMICHUS CBEPXOOIBIINX
cucteM MKD. Metop conpskeHHBIX TPAIUEHTOB. Y CKOPEHHUE MPSIMBIX U UTEPALUOHHBIX
METOJOB 3a CYET CHEUUAIBHBIX IPOLEAYP HYMEpPAUHUH Y3JIOB KOHEYHO-IJIEMEHTHBIX
MOJECIEH.

CrnocoObl XxpaHeHusl pa3pekeHHbIXx Matpull B MKD. 3anonHeHue paspexeHHbIX
Marpury, MKD 1npu pelieHuu CUCTEM YpPaBHEHUN MPSAMBIMH MeToAamMu. MeTozsl
SKOHOMMHM ITaMSITH Y MOBBIIIEHHS ckopocTu pemennss MKD. [Ipeacrasnenne ¢ moMonibo
Teopun TpadoB Iporecca HCKIIOUYCHUS CTENeHeH CBOOOABI. ANTOPHUTMBI BBIOOpA
ONTUMAaIBHOIO nopsiaka uckmoueHus Kosmmumaza, Karxmwma-Makku, napajaienbHbIX U
BJIO’KCHHBIX CEYEHUM.



B03MO0XHOCTH MapailIeIbHOTO PELICHUs 3aa4 METOJOM KOHEUYHBIX JJIEMEHTOB.
O030p YHCIEHHBIX AJITOPUTMOB MAPAJUIEIBHOIO PELIEHUS CHCTEM alreOpandecKux
ypaBHeHud MKD Ha MHOrOAJIEepHbIX M MHOTONPOIECCOPHBIX BBIYMCIUTEIBHBIX
CUCTEMAX.

Tema 9. HyTH MOBBLIIICHUS TOYHOCTH PACYETHOro aHaJ/im3a KOHCprKHI/Iﬁ
aBTOMOOHMJIEH U TPAKTOPOB, BLINMOJHAECMOT0 METOAOM KOHCYHBIX 3JICMCHTOB

OCHOBHBIE NIPUEMBI U CTIOCOOBI MOJIETTUPOBAHUS JI€TAIEH, Y3JI0B U KOHCTPYKIUN
aBTOMOOWJIEH U TPAKTOPOB METOAOM KOHEYHBIX 3J1€MEHTOB. OCOOEHHOCTH PacUYETHBIX
CXEM M KOHEYHO-3JIEMEHTHBIX MOJIENIEH AeTalIel, y3710B U KOHCTPYKILIMI aBTOMOOUIEH 1
TpakTopoB. lIpemMymiecTBa M HEAOCTATKH PAa3JIMYHBIX PACUYETHBIX IOAXOJOB IPH
BBINIOJIHEHUH HCCIEAOBAaHUI KOHCTPYKLHMM aBTOMOOWJIEH M TPaKTOPOB YHMCIIEHHBIMHU
MetogamMu. [lorpemnocTy, BO3HUKAIOMKE IIPU pacdyeTax METOJ0M KOHEYHBIX 2JIEMEHTOB
KOHCTPYKIMM MamyH. [IyTy MOBBIIEHNUS] TOYHOCTH BBINOJIHAEMOI0 METOJOM KOHEYHBIX
JIEMEHTOB  PACYETHOIO  aHalIM3a  HaNpPsKEHHO-Ie(OPMUPOBAHHOIO  COCTOSTHUS
KOHCTPYKIUH MAILIVH.

5. O6pa3oBaresibHbIE TEXHOJIOT U

Meroauka TmpenojiaBaHusl AUCHUIUIMHBI «MeETON KOHEUHBIX DSJIEMEHTOB» U
peanu3aiys KOMIETEHTHOCTHOTO TOJX0Ja B WM3JI0KEHWHW W BOCIPUATHH MaTepuaja
MpeaycMaTpuBaeT MCIOJIb30BAaHUE  CIEAYIOMIMX aKTHUBHBIX (OpPM  MPOBEACHUS
IPYNIOBBIX, UHIWBUIYAIbHBIX, ayIUTOPHBIX 3aHITHI B COYETAHWU C BHEAYIUTOPHOU
paboToil ¢ 1enbl0 (QOpMHUPOBAHUS W Pa3BUTUSA NPOPECCUOHATBHBIX HABHIKOB
00yJaroImMXCs:

— TIOJITOTOBKA K BBHITIOJTHEHUIO TIPAKTHYECKUX padOT B TAOOPATOPHUSX BY3a;

— TIOATOTOBKA, TMPEICTaBIIEHHEe W OOCYXKICHUE TPE3CHTAllMid Ha CEMHHAPCKHX
3aHATHSX;

— OpraHu3amnus W MPOBEACHUE TEKYIIETO KOHTPOJIS 3HAHWUU CTYACHTOB B (popme

0JIaHKOBOTO TECTUPOBAHUS;

— IPOBCACHUC MACTCP-KIACCOB SKCIICPTOB M CIICHHUAJIMCTOB B 00J1aCTH YUCIIEHHBIX
MCTOIOB U HpHKHaHHOﬁ MCXaHHMKH.

6. OeHOYHBIE CPeICTBA JAJI TEKYLIero KOHTPOJIA YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTALMM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4e0OHO-MEeTOANYECKOe
o0ecneyeHne caMOCTOATENbHON PadOThI CTYICHTOB.

B npomecce oOyueHHs] HCHONB3YIOTCS CIEAYIOLIUME OLEHOYHbIE (DOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJIEHTOB, OIICHOYHBIE CpPEJICTBA TEKYILIETO KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEXKYTOUHBIX aTTECTAIUI:

- TIOJArOTOBKA K BBIMOJHEHHIO JIAOOPATOPHBIX pabOT M UX 3alIUTA.

OneHouyHblE  CpEACTBA  TEKYLIETO  KOHTPOJI  YCIIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI W 3aJaHusi B (opme OJaHKOBOTO M (WUJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJIL OCBOEHUSI 00YHarOUIUMUCS Pa3/IeioB TUCUUILITUHBI.



OOpasupl TECTOBBIX 3aJaHUM, 3aJaHMN KypCOBBIX ITPOEKTOB, KOHTPOJBHBIX
BONPOCOB U 3a/1laHuH JUIsl TPOBEAEHUS TEKYILET0 KOHTPOJIS, 9K3aMEHALlMOHHbBIX OUJIETOB,
MIPUBEIEHBI B PUJIOKEHUU 4.

6.1. ®oHI OLIEHOYHBIX CPEJCTB /ISl POBEeHNs POMEKYTOUYHOM aTTeCTAlNHU
00y4arIMXcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. IlepeueHb KOMIETEHIMI C yKa3aHHWEM JTaroB UX (popMUpOBaHUS B Ipolecce
OCBOEHHMSI 00pa30BaTEIbHON IPOTrPaMMBI.
B pesynbprare OCBOGHHMS AMCUUIUIMHBI (MOAYNsI) (GOPMHUPYIOTCS — CIEIYIOIIUE

KOMIICTCHIIUH
Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON MPOrpaMMbl 00y LU CS
KOMIIeTeHIHH JA0JI2KeH 00,1a1aTh
OIIK-1 Cnoco0eH IpUMEHATh €CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHbIE 3HAHUS,
METO/IBI MaTeMaTH4eCKOIro aHaym3a u MOJICTTUPOBAHUS B
poecCuOHANBHOM NeTeNbHOCTH

B mporecce ocBoeHust 00pa3oBaTeNbHON MPOTPaMMBbl TaHHBIE KOMIIETEHIIUH, B
TOM 4YHCII€ WX OTIENIbHBIE KOMIIOHEHTBI, (JOPMUPYIOTCS MOATATHO B XOJE OCBOCHUS
00y4aroIUMUCS TUCUUIUIMH (MOJyJIeH ), TPAaKTUK B COOTBETCTBUU C YUEOHBIM IIJIAHOM U
KaJICHJApHBIM rpauKkoM yueOHOTO IpoLecca.

6.1.2. Onucanue noka3zaresed 1 KPUTEPUEB OLIEHNBAHUS KOMIIETCHIM,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCHMILIMHBI (MOYJIS1), ONMCAHUE LKA
OLICHMBAHUA.

[TokazaTeneM OUECHWUBAHUSA KOMIETEHIMA HA  pa3jIMYHBIX JTalax HX
dbopMupoBaHUs SBISETCS JNOCTHXKEHHE OOYYArOIMMUCS IUJIAHUPYEMBIX PEe3YyJIbTaTOB
OOy4eHHS TI0 JUCITUTUTHHE (MOIYJIIO).

OIIK-1 Cnoco0eH mNpHMEHATH €CTeCTBCHHOHAY4YHble M OOIICHMHKCHepPHbIe 3HAHHUS, METOIbI
MATeMaTHYeCKOI0 aHAJIM3a U MO/IeJINPOBaHUs B NPO(eCcCHOHAIBLHOM 1eTeJIbHOCTH

Kpurepun onennBanus

IToka3aTean
2 3 4 5




3HATH: OO0y4atommuiics OO6yqatontmiics OO6yqatontuiics OO6yuarontuiics
HarpaBJICHUs JEMOHCTPHPYET MOJIHOE | AEMOHCTPUPYET JIEMOHCTPUPYET YaCTUYHBIE | JEMOHCTPHPYET
pa3BUTHS OTCYTCTBHUE WIN | HETIOJIHBIE 3HaHWA | 3HAHUS B o0ylacTé | MOJHBIC 3HAHUA B
BBIYHCITATEIbHBIX HEJOCTaTOYHOE COOTBETCTBUE | HANpPaBICHUH  pa3BUTHA | HalpaBICHUil pasButus | obnactu
METOA0B B | 3HaHWI HaNPaBJICHUH Pa3BUTHS | BBIYUCIUTEIBHBIX BBIUUCIIUTENIBHBIX METOAOB | HalpaBlICHUH
MEXaHNKe U | BBIYUCIUTENBHBIX METOAOB B | METOZOB B MEXaHUKE U | B MEeXaHUKe U | pa3BUTHUA
s} pexTBHEIE MexaHuke H  3GQeKTUBHBIX | 3(h(PeKTUBHBIX 3¢ dexTUBHBIX BBIYHCIIUTEIBHBIX
BBIUUCITUTEIIbHBIE BBIYHMCIIUTEIIbHBIX aJITOPUTMOB, | BBIYHCIHTEIbHBIX BBIUUCIUTEIbHBIX METOIOB B
ITOPUTMBI, MIPUMEHACMBIX B COBPEMEHHOM | alrOPHUTMOB, ITOPUTMOB, MEXaHHKE "
NPUMEHSICMBIC B | IPOrpaMMHOM  O0ECHEYECHUH | MPUMEHSIEMBIX B | IPUMEHIEMBIX B | 3¢ dexTrBHBIC
COBPEMCHHOM IUIsL  peIIeHHWs IPUKIAJHBIX | COBPEMEHHOM COBPEMEHHOM BBIYHCIUTEIBHBIX
npoTrpaMMHOM 3a7ad  aHaIN3a HANPSHKEHHO | MMPOTPAMMHOM MPOTrPaMMHOM ITOPUTMOB,
obecriedeHur 1 | neOPMUPOBAHHOTO u | obecriedeHun U | O0ECHEYECHUH TS PEIICHNS | IPUMCHIEMBIX B
pelieHust TEIUIOBOTO COCTOSIHUH | pelIeHus MPUKIAAHBIX | IPUKIAJHBIX 33/1a4 aHAJIU3a | COBPEMEHHOM
NPUKIAIHBIX 33/1a4 | KOHCTpYKLIUil aBTOMOOMJIEH M | 3ajad aHajau3a | HampsHKEHHO MpOTrpaMMHOM
aHaIn3a TPaKTOPOB. HaNpsKEHHO ne(opMUpPOBaHHOTO u | obecrie4eHun IS
HaInpsKeHHO nedopMUpOBaHHOTO U | TEMJIOBOTO COCTOSIHUH | peIIeHus
JehopMHUpOBaHHOT TEIUIOBOTO COCTOSIHUHM | KOHCTPYKIIMH aBTOMOOWIICH | MPUKIIAJIHBIX
0O ¥  TemIoBOro KOHCTPYKIUH " TPaKTOPOB., HO | 3a1a4  aHaiIm3a
COCTOSIHUI aBTOMOOMIIEH U | JIOIyCKAaroTCs HaMpsKEHHO
KOHCTPYKLUI TpakTOpoB. [lOmycKaloTCsl | HE3HAYUTENHBIE OMIMOKH, | Ae(hOPMHUPOBAHHO
aBTOMOOMMIEH 1 3HAUUTENbHBIC  OIIMOKH, | HETOYHOCTH, 3aTPyAHEHHS | TO W TEIUIOBOTO
TPaKTOPOB. TIPOSIBIISCTCS pu AQHAJUTHYECKHUX | COCTOSHUI
HEJ0CTaTOYHOCTh 3HAHUH, | olepanusx. KOHCTPYKLIUN
o psAgy TIOKazaTelew, aBTOMOOMICH |
oOyuaromuiics TPaKTOPOB,
UCTIBITHIBAET CBOOOHO
3HAYUTEIbHbIC onepupyer
3aTpyJHEHHA pu puoope-
OTIEpPUPOBAHNH 3HAHMSMHU TEHHBIMHU
Ipu WX IIepeHoce Ha 3HaHMSMH.
HOBBIE CUTYalNH.
yMeThb: OOyyatommuiicst He ymeeT win B | OOygaronuiics OO0yJatontuiics OO0y4atontuiics
UCTIOJIb30BaTh HEJIOCTaTOYHOH CTEIICHN | IEMOHCTPUPYET HEIOJIHOE | JIEMOHCTPUPYET YaCTHYHOE | JEMOHCTPHPYET
COBPEMCHHOC YMEET: COOTBETCTBUE CIIEAYIOLIUX | COOTBETCTBUE CIIEAYIOIUX | MOJHOE
IIPOrpaMMHOC HCIOJIb30BaTh  COBPEMEHHOE | YMEHMM: YMEHMUI: COOTBETCTBUE
obecrieuenue WIS | pporpavmHoe  obecrieueHue CIEMYIOMUX
pacterHoro AT pAcueTHOTO  aHANW3a | MCTOIb30BaTh HICTIONB30BATh yMEHHif:
anamsa HaTPSKESHHO COBPEMEHHOE COBPEMEHHOE
HalIpsDICHHO ne(opMHUPOBAHHOTO U | IpOorpaMMHOE IIpOrpaMMHOE 00ECTIedeHNe | HCIIOIb30BaTh
nedopmupoBaHHOT . .
o #  Temiooro | TETVIOBOTO COCTOMHNIH /:[eTvaneI/I obecrieueHue JUI | I PacyeTHOTO aHajii3a | COBPEMEHHOe
cocTosHmit neraneii | 1 Y3108 aBTOMOOMIEH M | pacyeTHOTro aHajM3a | HaMpPSKCHHO IIPOTpaMMHOE
- yanop | TPAKTOPOB. HaIpspKeHHO JeopMHPOBAHHOTO n | obecrieueHue Ui
ABTOMOGHIIEH - neopMHpPOBaHHOTO U | TEMJIOBOro COCTOSIHUHM | pacd4eTHOro
TPaKTOPOB. TEIUIOBOTO COCTOSIHUH | neTaneit u y3JI0B | aHanIHu3a
JieTanei u y3JI0B | aBTOMOOWMIJIEH U TPAKTOPOB. | HANPSHKEHHO
aBTOMOOWMIIEH u Je(OPMHUPOBAHHO
TPaKTOPOB. YMeHHs  OCBOGHBI, HO | TO H TEIUIOBOTO
JIOITYCKArTCS COCTOSTHUHM
JomyckatoTcs HE3HAYUTENIbHbIE OIIMOKH, | JAeTajel W Y3JI0B
3HAYUTEIbHBIC  OINIMOKW, | HETOYHOCTH, 3aTPyAHEHHUS | aBTOMOOWIEeH U
MIPOSIBIISETCS IIpH TIepeHOce yMEHWH Ha | TPaKTOPOB.




HEIOCTaTOYHOCTD HOBEIE, HECTaHIAPTHBIE
BIIQJICHUS HAaBBIKAMH TI0 | CUTYaIlWH. CBo0OogHO
pany MoKazarenei, onepupyer
OO6yuaromuiics PUOOPETEHHBIM
UCTIBITHIBACT u YMEHUSIMH,
3HAYUTEJIbHBIC IpUMEHSET UX B
3aTpyAHEHUs npu CUTYyaIHIX
NPUMEHEHUU HaBBIKOB B MOBBIIIEHHOMN
HOBBIX CUTYyallHsX. CII0’KHOCTH.
BJIAJeTh: OOyuaromuiics He BiageeT win | OOyuaromuiicss He B | OOywaromuiicss dactuuno | OOydwarommiicst B
HaBBIKAMU B HEJOCTAaTOYHOIl CTENeHW | MONHOM Mepe BIajaeeT | BiIaaeeT HaBbIKAMHU | ITOJTHOM 0OBeMe
UCTIOIb30BaHUS BIIJICET HaBBIKAMU | HAaBBIKAMU UCIIOJIb30BaHUs | MCHOJb30BAHUSA OAHOM U3 | BIajeeT
OJIHO# U3 | UCTIONB30BaHUS  OJHOM M3 | OONHOM U3 COBPEMEHHBIX | COBPEMEHHBIX HaBbIKAMHU
COBPCMCHHBIX COBPEMEHHBIX BBIYUCIIUTEIBHBIX BBIYUCIIUTEIbHBIX HCTIONB30BaHUA
BBIYHUCITUTENbHBIX BBIYMCIUTENBHBIX IPOrpaMM, | IPOrpaMM, pEaJu3yIoLIeH | mporpamMM, peanusyroued | 0aHOMI u3
nporpaMm, peanusyromei METOJ, | METOJ KOHEYHBIX | METOJ KOHEYHBIX | COBPEMEHHBIX
peanusyomen KOHEYHBIX  JJIEMEHTOB, JJIS | JIEMEHTOB, U pacdera | 9JIEMEHTOB, JUIA pacdeTa | BBIYUCIUTEIBHBIX
MCETOX  KOHCYHBIX | pacuera HanpspKEHHO | HAMpsi)KEHHO HanpsHKEHHO nporpamm,
3JIEMEHTOB, st | neopMHUPOBAHHOTO u | neopMHUpPOBAHHOTO u | neopMHUpPOBAHHOTO U | peanusyromen
pacuera TEIUIOBOI'O COCTOSHHUM AeTaneif | TemIoBOro COCTOSIHUI | TEIIOBOTO COCTOSIHUHM | METOJl KOHEYHBIX
HaIpsDKCHHO U y3J0B aBTOMOOWIeH WU | Jeraneit u y3JI0B | neranei " y3JI0B | 3JIEMEHTOB,  JJis
ne(hOopMUPOBAHHOT TPaKTOPOB . aBTOMOOWJICH U TPAKTOPOB | aBTOMOOMJICH U TPaKTOPOB . | pacueTa
0O MW  TemIoBOro HaBbIkM  OCBOCHBI, HO | HampsDKEHHO
COCTOSIHUH neTaneit JIOITYCKAFOTCS neopMUpOBaHHO

U y3JI0B
aBTOMOOMIEH it
TPaKTOPOB .

Homnyckatores
3HAYUTENbHBIC  OLIMOKH,
MPOSIBIISIETCS
HEJI0CTaTOYHOCTh

BJIAACHHsA HaBbIKaAMHU II0

pany rokasaresnei,
OOGyuatouuiicst
UCIBITHIBACT
3HAYHTEIILHBIC
3aTpyAHECHUS npu

MNPpUMEHCHUN HABbBIKOB B
HOBBIX CUTYyalUAX.

HE3HAYMTENbHbIE OLINOKH,
HETOYHOCTH, 3aTPyJHEHUS
IpU TIEpEeHOCEe YMEHHWH Ha
HOBEIE, HEeCTaHIapTHbIC

CUTYyaIUH.

ro M TEIIOBOIO
COCTOSTHHUI
JleTaJied U y3J0B
aBTOMOOMIIEH W
TPaKTOPOB .
CBo0O01HO
MIPUMEHSIET
MOJIyYEHHBIE
HAaBBIKH B
CUTYAIHIX
ITOBBIIICHHOM
CIIO’KHOCTH.
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[[Ixanbl OLIEHWUBaHUS PE3YJIbTATOB MPOMEXKYTOUYHOM aTTECTallMM M HX
OMMCaHUE:

dopMa NPpoOMeKYTOUHOM aTTeCTAIUMM: 3a4eT, IK3aMeH.

[IpomesxkyTouHas arrecTanus odyJaroumxcs B opMe 3auera IpoBOJUTCS 110
pe3yibTaTaM BBIMOJHEHUS BCEX BUJOB Y4YeOHOW paboOThI, MPeTyCMOTPEHHBIX
y4eOHBIM IUIAHOM TI0 JAaHHOW AUCIUIUIMHE (MOJIYJIIO), TIPU 3TOM YYHTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHUE cemecTpa. OleHka
CTETMICHHU JTOCTUXKEHUS OO0YYarONIMMUCS MIAHUPYEMbBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpernojaBareieM, BEAYUIUM 3aHATUS I10
TUCIUIUINHE (MOIYII0) METOAOM IKCIIEPTHOM o1ieHKH. [1o uToram npomMexyTouHOM
aTTeCTallMM MO JUCUUIUIUHE (MOJYJII0) BRICTABISETCS OLICHKA «3aYTEHO» WIIA «HE
3aUTEHOY.

K npoMmexyTodHOil — aTTecTallMd  JIOMYCKAlOTCS  TOJBKO  CTYJICHTHI,
BBINIOJTHUBIIIME BCE BHJABl Y4yeOHONH pabOThl, NPEAYCMOTPEHHBIE paboueit
MporpaMMoil MO AUCUHUILIMHE «MeToJ KOHEYHBIX JJIEMEHTOB». MPOILIN
MPOMEXKYTOUYHBIA KOHTPOIIb.

MIxana
Onucanune
OllCHUBaHUSA

BrinosHeHBl Bce BUJIbI yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIC y‘le6HBIM
IIJIaHOM

CTyneHT JeMOHCTPUPYET COOTBETCTBHME 3HAHWW, YMEHHM, HaBBIKOB
MPUBEJEHHBIM B Ta0JIMIIaxX TMOKa3zaTesiel, OonepupyeT NMpruoOpeTeHHBIMU
3HAHUSIMU, YMEHHSIMH, HABBIKAMHM, NPUMEHSET UX B CHTYalHSIX
MOBBIIIEHHOW CIOKHOCTU. [Ipm 3TOM MOTryT OBITH JIOMYIIEHBI
HE3HAYUTEIIbHBIC OmuOKH, HETOYHOCTH, 3aTPYJHECHUS npu
AHAIMTUYECKUX OINEpanusix, MNEPEHOCE 3HAHUM M YMEHHMH Ha HOBBIE,
HECTAHJAPTHBIE CUTYALIUU

3auTeHo
1507051

oOyyaromuiicss JEMOHCTPUPYET YacTUYHOE COOTBETCTBUE 3HAHUU,
YMEHUH, HABBIKOB MO Ipeamery. HaBbIKM OCBOEHBI, HO JOITYCKAOTCS
HE3HaYUTeNbHble OMIMOKH, HETOYHOCTH, 3aTPyIHEHUs MNpH IepeHoce
YMEHUI Ha HOBBIC, HECTAHIaPTHBIE CUTYyalUU

nin

0o0ydJaronuics NeMOHCTPUPYET 3HAYUTEIbHBIC ONIMOKH, TPOSBIISET
HEJOCTaTOYHOCTh 3HAHWW, YMEHWW W BIIAJICHUS HaBBIKAMH IO
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HECKOJIBKUM  TemMaMm  mpeamera.  OOyuarommiics — MCIBITHIBAET
3HAQUYMUTEIIbHBIC 3aTPYJAHEHUS IPU NPUMEHEHUM YMEHHUM W HAaBBIKOB B
HOBBIX CUTYyalUsX.

He BomonHen oguH wim  Oomee  BHIOB  yueOHOH  paboThI,
IPEYCMOTPEHHBIX YY€OHBIM TJIAHOM.

CTyneHT JeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUN, YMEHHH,
HABBIKOB TMPUBEACHHBIM B TaOlWIax IOKa3aTeseil, JOMyCcKaloTCs
3HAYUTENIbHbIE OIIUOKU, MPOSBISIETCS OTCYTCTBHE 3HAHWM, yMEHUH,
HAaBBIKOB IO PNy IOKa3aTeleil, CTYAEHT HUCIBITHIBAET 3HAYUTEIIbHbBIC
3aTPpyIHEHHUS] IPU ONEPUPOBAHUM 3HAHUAMHM M YMEHUSMU IpPU HX

He 3auteno

MEPCHOCC HAa HOBBIC CUTYAllNH.

[TpoMexyTouHas aTTecTanus o0yJaromuxcs B popme 3k3aMeHa NPOBOIUTCS
[0 pe3yJibTaTaM BBIIOJIHEHUS] BCEX BUJOB y4eOHOU palOOThI, MPEAYCMOTPEHHBIX
y4eOHBIM IIJIAHOM M0 JaHHOW TUCHUIUIMHE (MOJIYJ0), IPU 3TOM YUUTBHIBAKOTCS
pe3ynbTaThl TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH B TedeHHE cemecTpa. OneHka
CTENEHU JOCTH)KEHUS OOYYaroIMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
OUCLMILIMHE (MOJYJII0) TPOBOAUTCA IMPENOAaBaTeieM, BEAYLIUM 3aHATHS 10
JUCUHUIUINHE (MOIYJII0) METOAOM 3KCIIEPTHOM oLieHKH. [1o uToram mpomexyTouHoOn
aTTecTallid MO0 JUCUUIUIMHE (MOAYJIO) BBICTABIISIETCS OLIEHKA «OTJIMYHOM,
«XOPOIIOY», KYAOBIETBOPUTEIBHO» HIIH «HEYAOBIETBOPUTEIBHOM.,

K npoMexyTodHOM  aTTecTalud  JOIYCKAKOTCS  TOJBKO  CTYJEHTBHI,
BBINIOJIHUBIIME BCE BHUABI ydyeOHOW paboOThl, MpPEerLyCMOTpPEHHbIE pabdoueit
MPOTPaMMOM MO  AUCUHUILIIMHE «MeTox KOHEYHBIX JJIEMEHTOB». IPOLLIN
MPOMEXYTOUHBIN KOHTPOJIb, BHIITOJIHUIM JJA0OpaTOpHbBIE paOOTHI.

Ixajia oneHNBaAHUA Onucanue

BoimonHensl  Bce  BHABI  y4yeOHOW  paboThl,
NpPEeayCMOTPEHHbIE  Y4eOHbIM  TuIaHOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUM, YMECHUM,
HABbIKOB TPUBEJIEHHBIM B TaOJMIaX I[OKa3aTesei,
Ormiio ONepUpyeT NPUOOPETECHHBIMU 3HAHUSMU, yMeHHﬂMI/IV,
HABBIKAMM, ITPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxHocTd. Ilpu 3ToM Moryr OBITH AOMYIICHBI
HE3HAUUTETbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHUS
IpU AHATIMTUYECKUX OIEepalusix, MepeHoce 3HaAaHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIlUH.
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Xopo1io

BemmonHensl  Bce  BHAbI  yuyeOHOW  paboThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.

OOyyaromuiics JEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHUE 3HAHUM, YMEHNW, HABBIKOB 110 IIPEAMETY.
HaBblkM OCBOEHBI, HO JTONYCKAIOTCS HE3HAYNUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS TpU TepeHoce
YMEHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYAIINH.

Y 10BJIETBOPUTEIIBHO

Bommonunensl  Bce  BHABI  yueOHOW — paboTHI,
PeyCMOTPEHHBIE YUeOHBIM IIJIAHOM.

OOyuaromuiics JEMOHCTPUPYET 3HAYUTEJIbHBIC
OLUIMOKH, MPOSIBISIET HEJOCTATOYHOCTh 3HAHUN, YMEHUN
¥ BIAJCHUS HaBbIKAMH 10 HECKOJbKAM TEMaM
npeaMera. OOyJarOmuUNiCcs UCTIBITHIBAET 3HAYUTEIBHBIC
3aTpyJHEHHUS TPU NMPUMEHEHWH YMEHUW M HAaBBIKOB B
HOBBIX CUTYyAaIHIX.

HeynosnersopurensHo

He BbInosiHeH o1MH niay 60s1ee BUAOB y4eOHOM paboThl,
NPEIyCMOTPEHHbIX  yuyeOHbIM  1iaHoM. CrTyneHt
JEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUU,
YMEHUHW, HaABBIKOB TPHUBEJACHHBIM B  TaOIUIaX
nokasaresiel, JOMYyCKAarTCs 3HAUYUTEIbHbIE OLIMOKH,
MPOSIBJISIETCS] OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB 110
psy TOKA3aTelen, CTYAEHT UCIIBITHIBAET 3HAYNTEIIbHBIE
3aTpyIHEHHs] TPU  ONEPUPOBAHUM  3HAHUSMU U
YMEHHSIMU IIPU UX IEPEHOCE HA HOBBIE CUTYAIUU.

@DoH/Bl OLIEHOYHBIX CPEACTB MPEACTABICHbl B NPWIOXKEHUH 4 K padoueit

MporpaMMme.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieueHne JUCHUIIIMHBI.

a) OCHOBHAas JiUTeparypa:

1. Connatkun, A. B. BBenenue B METOJ KOHEUYHBIX JJIEMEHTOB: yueOHOE
nocooue / A. B. Conmarkun, E. C. bapanoBa. — Cankr-IlerepOypr: BI'TY
"Boeamex" um. J[.®. Yerunona, 2020. — 123 ¢. — ISBN 978-5-907324-05-3

URL: https://e.lanbook.com/book/172238
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2. Makapos, E. I'. MeTon KOHEYHBIX AJIEMEHTOB B MPOYHOCTHBIX pacyéTax:
yuebHoe nocobue / E. I'. MakapoB. — Cankr-IletepOypr: BI'TY "Boenmex" um.
J.®. Yerunona, 2017. — 136 c. — ISBN 978-5-906920-49-2.

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

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. TlombeMHO-TPAaHCIOPTHBIE  MAIMHBL:  PacyeT  METAIMYECKHUX
KOHCTPYKIIMH METOJIOM KOHEUYHBIX JJIEMEHTOB: y4eOHOe mocoOue yis By30B /
A. B. Jlarepes, A. B. Bepmunckuii, 1. A. Jlarepes, A. H. lllyoun; nox penakiuei
A. B. JlarepeBa. — 2-e u3j., nepepad. u qon. — MockBa: M3parensctBo FOpaiir,
2020. — 178 c. URL: https://urait.ru/bcode/447947

2. Xomomno, M.C. PacyeT IUIOCKUX KOHCTPYKIIMHA METOJOM KOHEYHOIO
amementa / W.C. Xomnomo, M.B. Jloceea: MMUHUCTEPCTBO HAVKHU U
BBICIIIEI'O OBPA3OBAHUSA P®, ®denepanbHOoe ToCy1apCTBEHHOE OIO/KETHOE
00pa30oBaTeNbHOE YUYPEKIECHUE BBICIIETO MPOPECCUOHAIBHOIO 00pa30BaAHMS
«Camapckuil TOCyIapCTBEHHBI APXUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTET». —
Cawmapa: Camapcknii rOCyJ1apCTBEHHBIN aAPXUTEKTYPHO-CTPOUTEIBbHBIN
YHUBEPCUTET, 2014. — 102 C. URL:
http://biblioclub.ru/index.php?page=book&id=438328

B) DJIeKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypcChl:
Kpr «MGTOI[ KOHCYHBIX 3JICMCHTOB»
https://online.mospolytech.ru/course/view.php?id=1412
Kypc «MeTo KOHEUHBIX 2JIEMEHTOBY» (MOIYIb 1)
https://online.mospolytech.ru/course/view.php?id=10121
Kypc «MeTtoa KOHEUHbIX 3JIEMEHTOBY» (MOIYJb 2)
https://online.mospolytech.ru/course/view.php?id=11368

8. MaTepuaibHO-TeXHUYECKOe o0ecnevyeHue U CUUIINHBI.

o CnennanusupoBanHas ydueOHas nabopatopus kadeapsl «JluHamuka,
MPOYHOCTh MAIllMH M COMPOTUBJIEHUE MaTepuaioB» Aya. H-212, ocHamieHHas
KOMITBIOTEPAMH C YCTAaHOBJICHHBIM HEOOXOAMMBIM IMPOTPAMMHBIM 00€CTICUeHUEM;

o [IpoekTophl, SKpaHbI JJIs IEMOHCTPAIIMH O0YyYaloluX MaTepuasoB,
Mpe3eHTaluil, yueOHbIX (DUIIbMOB.

9. MeTtoanuyeckne peKOMeHIAUMHU JJIS CAMOCTOATEIbHOI padoThl
CTY/ICHTOB
9.1 MeToan4yecKkue yKa3aHUSl 1O BBINOJHEHUIO U O0QOPMIICHHUIO PACYETHBIX

3a]aHui Mo qucHuIInae «MeToa KOHEYHBIX YJIEMEHTOB»

9.1.1 TpeGoBanusi K 0()OPMJICHUIO BHINOJTHEHHBIX PACYETHBIX 3aIaHU I
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e BhINOJIHEHHOE PAacyeTHOE 3ajJ[aHue JO/DKHO OBITh O(QOPMIICHO HA JIUCTAX
dopmara A4 co CIEIYIONTUMHU TIOJISIMH:

e JleBoe - 25 Mm.
e Bepxnee - 15 mm.
e IIpaBoe - 15 mm.
e Hwmwxnee - 15 mm.

e BrInosHEHHOE pacyeTHOE 3alaHUE JOJDKHO UMETh TUTYJIbHBIN JucT. Ilpumep
o(opMJICHUSI TUTYJIBHOTO JINCTA TMOKa3aH B MPHUIIOKEHUHU.

e BrinonHeHHOE pacyeTHOE 3a/laHue JOJKHO COAEPKaTh CIEIYIOLUE pa3/elibl:

Conepxanue.

Beenenue.

OcHOBHasi 4acTb.

3aKItOuYCHHE.

COucok MCHOJIb30BaHHON JIMTEPATYPHI.

[Ipunoxenus (He ABISIIOTCA 00A3aTENBHOW YacThIO OTYETA).

e CrTpaHullbl OTYETA JIOJDKHBI OBITH NMPOHYMepoBaHbl. Hymeparusi HaunHaeTcs
co BTOpoW cTpaHuibl. Ha TUTYJIBHOM JIMCTE HOMEpP CTPAHUIE HE
IPOCTaBJISETCS.

e B ocHOBHOHM 4YacTu HaxoIATCA BCE MPOHYMEPOBAHHBIC TJaBbl, maparpadsl u
nojamnaparpadsi.

Hymepanust nmaparpadoB u nojamnaparpagoB MPOU3BOIATCS CIEAYIOIINM
o0Opazom:

o [IlepBas nudpa obo3HAYaET HOMEP TJIABBHI.

e Bropas mudpa - nmopsaakoBslii HoMep mnaparpada.

e Tperbs mudpa - MOPAIKOBBIM HOMeEp mojmnaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 riaBsl 3:

e |l Onucanue pacuyeTHoi cXeMbl

e 3.2 I'paHM4HBIE YCJIOBUS

e 3.2.5 I'paHuuHBbIE YCJOBHS IO MEepPeMelIeHUAM

Hymepanusi pucyHKOB NPOU3BOAMTCS CIEAYIOIIUM OOpa3oM:
e IlepBas uudpa oO03HaUaeT HOMEp TJIABHI.
e Bropas mudpa - nopsakoBblii HOMEpP PHUCYHKa B IJaBe.

Hanpumep, pucyHOK B TyaBe 3, UMEIOLIUNA MOPSAKOBBIA HOMep 11:

e Puc. 3.11. JZInamoroBoe OKHO BBOJA HMCXOJHBIX JAaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBbl, maparpada, noamnaparpaga U pUCyHKa He
ctaBuTcs. Ha3BaHue ri1aBpl MUIIETCS 3arJIABHBIMU TIOJTYKUPHBIMHU OYKBaMHU.
Ha3Banus naparpados u noamnaparpaoB MHUIIYTCS CTPOYHBIMU
TOJTY>KUPHBIMU OYKBaMH, 32 UCKIFOUEHUEM TTEPBOI OyKBBI, 3arJaBHOM.
[Toamaparpadsl MOTYT OBITH BBIACTIEHBI KYPCHUBOM.
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e Hymepamusi  HMCINOJNB30BAaHHOM  JUTEpATypbl  MPOU3BOAMTCA  JMOO B
an(aBUTHOM MOPSIIIKE, TUOO MO MEPE CCHUIOK Ha HEE B TEKCTE KypCOBOM pabOTHI.

[Tpumepsl opopmIIeHUS JTUTEPATYPHI.

Kuurn:

e bunepman B.JI. — Teopus mexannueckux xonedanuii. — M.: Boicmi. mikorna,
1980. — 408 c.

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

Kypuaibi:

e bopucos 10.C., bnarosemenckuit F0.H., [Imutpuuenko C.C.,
[TankpaToB H.M. AHa/IM3 TPUMEHUMOCTH YPABHEHUI U UCCIICIOBAHHE
dbopmbl KpuBOH ycTanocTH // 3aBojackas 1adopaTtopus. Juarnoctrka
marepuaion, Nel10, 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 TpeGoBaHus K COIEPKAHUIO PA3/Ie/I0B BbIINOJHEHHBIX PACYETHBIX
3aJaHui

1. B comepxanum JODKHBI OBITH TPEACTABICHBI Ha3BaHUS BCEX TIJIaB,
naparpadoB U moamnaparpadoB ¢ ykazaHHEM HOMEPOB HaYaJbHBIX CTPaHHUII.

2. Bo BBegeHNMH OOOCHOBBIBACTCS aKTYaJlbHOCTh W CTAaBUTCA IEib PaOOTHI,
MEePEUYUCIIAIOTCS peIlacMble 3aJa4d M JAeTcsl KPaTKoe COJEp)KaHHE BCEX
rmaB. Jlns  KypcoBOro mpoekTa, CoJAepiKallero KOHKPETHBIC 3aJayd, JaeTcCs
IIOCTAHOBKA 3a7ad.

TeopeTudeckast paboTa MOKET HOCUTh OMHUCATEIbHBIA WU

METOJMYECKUN XapakTep.

3. B ocHOBHO#i YacTM MOAPOOHO OMHMCHIBACTCS MOCIIEIOBATEILHOCTh PEIICHUS
3aJauu.
Ilpumepnbwtii TJ1aH OCHOBHOW 4aCTH

e [locranoBka 3amaun. CBeaeHusI 00 00BEKTE UCCIIETOBAHUS U 00JIaCTH
MaITuHOCTPOCHHUS.

L TeopeTI/IqCCKI/IC OCHOBBI peuICHUA 3aJa4u, HCITIOJIb3YyCMBIC
AJITOPUTMEI.

e OmnmcaHue MPOrPaMMHOTO 00eCTICUCHUS
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e llcxoaHble JaHHBIE, ONMCAHUE PACYETHOM CXEMBI.

o Xapakrepuctuku monaenu MKD. KonaumdecTBo 351€MEHTOB, Y3JIOB,
CTeneHel CBOOOBI.

e OnucaHue TUINOB KOHEYHBIX 3JIEMEHTOB.

o Hudopmarnus 06 ycraoBusX 3aKpeIyIeHUS] U HArPy>KEHHUS.

e [locnenoBarenbHOCT,  (OPMHpPOBAHUS ~ MOJAETH  CPEICTBAMU
nporpammbel MKD, 0cOG€HHOCTH MOATOTOBKH MOJENH.

e Hudopmarus o mporecce perieHus 3a1a4n.

e (CBeleHMS O KOMIIBIOTEpE, XapakTepucThkax nporpammel MKO
(Ha3BaHMeE, BEPCHSl, BO3MOKHOCTH ), HEOOXOAMMBIX BBIYUCIUTEIbHBIX
pecypcax, BpeMEHH PELICHHUS.

e AHanu3 pe3ysibTaTOB PACUYETOB.

4. B 3akjI0YeHMH J1a€TCA KpaTKasi OLIEHKAa M OCHOBHBIEC BBIBOJBI BBITTOJIHEHHON
paboTHI.

5. B mpuioxeHue BBIHOCUTCS HH(MOPMALMOHHBIN MaTepual, He TpeOYIOIIHii
JETANbHOIO PAaCCMOTPEHUSI B OCHOBHOM 4acTH (Hanmpumep, TaOiuibl, rpapukH,
PUCYHKH, JIUICTUHTY IPOTrPAMM H T.I1.)

9.1.3 TpeGoBaHus K BHINOJTHEHHIO PACYECTHBIX 3aJaHUMI

1. PacuetHoe 3amaHue JOHKHO OBITH O(GOPMIIEHO COIJIACHO TpPeOOBaHUSM
YKa3aHHBIM BBIIIIE.

2. ConeprkaHue pacyeTHOTO 3a/IaHMsl IOJDKHO COOTBETCTBOBATH TMEPEUMCICHHBIM
BBIIIIE TPEOOBAHUSIM.

3. PacderHoe 3amaHue JOMKHO OBITH CHAHO 3a JBE HEAEIH JI0 OKOHYAHUS
cemecTpa.
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[Tpunoxenue 1.

CTpyKTypa U coepkaHue TUCHHUILIMHBI «MeTo KOHEeYHBIX 3JIeMEHTOB)
10 HanpasJeHnI0 noAroroBky 15.03.03 Ilpuxkiaagnas MmexaHuka,
npoduin: "IlporpammupoBanue u HU(PPOBLIE TEXHOJIOTHH B JUHAMHUKE U IPOYHOCTH"

Habop 2023 r.
< Buabl yueOHoii padoThl, Dopm
? g = BKJIIOYASl CAMOCTOSITEJILHYIO Buasl camocTosiTe/IbHON PadoThl bl
Paznen ; % 2 PadoTy CTYJIEHTOB, CTY/IEeHTOB aTTecT
/n 8 T 3 U TPYAOEMKOCTH B Yacax anuu
J | II/C | JIa6 | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
Iarbiii cemecTp
1.1 | Tema 1. Beeoenue 5 1-2 2 6 6
Tema 2. Ceéeoenus u3
1.2 | mamemamuxku u mexanuxu 5 3-6 4 6 12
oepopmupyemozo meepoozo mena.
Tema 3. Memoo koneunvix
1.3 | 21emenmos kakx eviuucaume bl 5 7-10 4 8 12 +
Memood peuwtenus 3a0ay MeXanuKku
Tema 4. Memoo koneunvix
14 |2remenmos 3a0aue niocKo2o 5 11-14 | 4 8 12
HANPANCEHHO20, NJIOCKO20
0epopmuposannozo coOCmoaHul
Tema 5. Teopus
1.5 | uzonapamempuueckux koneunvix 5 14-18 | 4 8 12
INEMEHM 06
Dopma ammecmayuu )
Bcero yacos mo qucnuIninge 18 36 54
B IISITOM CEMECTpe
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HlecToii cemecTp

2.1

Tema 6. Mooenu memooa
KOHEUHbIX IJIEMEHM 08 07151 pacuema
naacmun u 000104eK

1-6

12

18

2.2

Tema 7. Mooenuposanue
mMenionpo8oOHOCHU MEMOOOM
KOHEYHbIX ITIEMEHM 06

7-10

13

13

2.3

Tema 8. Ippekmuensvie yucnennvie
anzopummol, UCHOJIb3YEMbLE 6
COBPEMEHHOM NPOZPAMMHOM
obecneuenuu mMemooa KOHeUHbIX
2JIEMEHM08.

11-14

13

13

2.4

Tema 9. Ilymu nosviuwenusn
MOYHOCMU PACYEMHO020 AHAIU3A
KOHCMPYKUUIl agmomooduen u
mpaxkmopoe, 6bINONHAEMO20
MEno0OM KOHEUHBIX INIeMeHM06.

14-18

13

13

(Dopfna ammecmauuu

Bcero yacoB 1o AucCHUMiInHE
B IICCTOM CEMCECTPE

51

57

Bcero yacoB nmo jucuMIJInHe BO
BCEX ceMecTpax

18

87

111
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Tpunoacenue 2 x
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHNS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIIET'O OBPAZOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpagsaenue noaroroBku: 15.03.03 IlpuxkiaagHas MexaHnuKa

npoduib noaroroBku «llporpammupoBanue u Hu¢poBbIe TEXHOJIOTHH B JUHAMHKE
U NIPOYHOCTI» (0aKaJIaBp)

Dopma obyuenus: ouHasn
Buo npogeccuonanvroii oesmenvrocmu: (B coomeemcmesuu ¢ @I'OC BO)

Kagheopa: Tlunamuka, npounocmes mawiun u conpomueieHue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MCTOI[ KOHCYHBIX 3JICMCHTOB)»

Cocras: 1. I[TactiopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:
DK3aMEHALMOHHBIE 3aaHusl.

CocTaBUTED:

Pycanos O.A.

Mockea, 2023 200
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IIOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTU KOMITETEHIMM

Tao0numa 1

MeTO[l KOHCYHBIX 3JICMCHTOB

dI'0OC BO 3

B mportiecce ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIOLIUE
o0menpodeccnoHaNbHbIE U NPO(ecCHOHAIbHbIE KOMIIETEHIMH |

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB Texnosorus |@opma CreneHu ypoBHeii 0CBOeHHS
NH- DOOPMYJINPOB- (opMuUpOBAH (OLIEHOYHO |KOMIIETEHLUIA
JMIEKC |[KA s ro

KOMIIETEHIUIi [cCpeacTBa
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OIIK-1

CriocoOeH MpUMEHSTh
€CTECTBEHHOHAYYHbIC U
0OIIEHHKEHEPHBIE
BHAHMSI, METOIbI
MaTeMaTHYECKOTO
aHaITN3a 1
MOICTTMPOBAHUS B
podeccuoHaIbHON
NesATENbHOCTH

3HATb:

HAIIPaBJICHUS Pa3sBUTHA BBIYUCIUTEIBHBIX METOIOB B
MCXaHHKC u 3(1)(1)GKTI/IBHI>IC BBIYHUCJINTCIIbHBIC
QJITOPUTMBI, MPUMCHACMBIC B COBPECMCHHOM|

MPOTPaMMHOM OOECTIEYEHHH JUIS PEIICHUS MPUKIATHBIX|
Bajad aHanmmM3a HANpsHKCHHO Je(opMHPOBAaHHOTO U
TEIIJIOBOTO COCTOSTHUM KOHCTPYKLMH aBTOMOOWJIEH U
TPaKTOPOB.

YMeTh:
MCII0JIB30BaTh COBPEMEHHOE NIPOrpaMMHOE 00ecIeueHue
TSt pac4eTHOro aHamn3a HaIpsDKEHHO

IneopMHPOBAaHHOTO ¥ TEIIOBOTO COCTOSHHI HeTaneil u
y3710B aBTOMOOUIIEH U TPaKTOPOB.

BJIATETh:
HaBbIKaMH HCII0JIb30BaHU OI[HOI71 N3 COBPEMEHHBIX
BBIYMCIIUTENILHBIX IPOIPaMM, PEaIU3yIOIIENd METO]
KOHCYHBIX 3JICMCHTOB, JJId pacucTa HAIIPSAKCHHO
J1e(OPMUPOBAHHOTO U TEIJIOBOTO COCTOSTHUM JieTanei
1 y3JI0B aBTOMOOMJIEH U TPAKTOPOB .

Camocrosi-
TenpHas paboTa,
TeKIIHH,
MpaKTUYeCKUe
BaHATHUA

~AE <
~Q

&

=

ba30Bblii ypoOBeHb:

- CIIOCOOEH OpueHmuposamuvcs 8 HANPAsIeHUAX
paseumus GbINUCTUMENLHBIX MEMOO08 6
\mexanuke u pazbupamvcs 6 cnocobax
UCNOb308aAHUA IPDEKMUBHBIX
BHLIYUCTUMETBHBIX AN2OPUMMAX, NPUMEHACMBIX
6 COBDEMEHHOM NPOSPAMMHOM ObecneueHuu
0714 peuteHus NPUKIAOHbIX 3a0a4 AHAU3A
HANPAHCEHHO 0ePOPMUPOBAHHOZO U MENT0E020
COCMOSIHUTL KOHCMPYKYUTL a8MOoMoOUIel U
mMpaxkmopos.

Bocpon3BoACTBO MOJyYEHHBIX 3HAHUH B XOJ1€
TEKYLIEro KOHTPOJLA.

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH CAMOCMOSMENbHO
OPUEHMUPOBAMBCS 8 HANPAGLEHUSX PA3GUMUSL
GLIUUCTUMENbHBIX MEMO008 8 MEXAHUKE U
pazbupamucs 6 cnocobax UCnoNb3068aHUS

D PexmusHbIX 6bIYUCTUMENBHBIX AN2OPUMMAX,
NPUMEHAEMBIX 8 COBPEMEHHOM NPOZPAMMHOM
obecneuenuy 01 peuieHus NPUKIAOHBIX 3a0ay
AHANU3A HANPSNCEHHO 0ehOPMUPOBANHO0 U
Meni08020 COCMOSIHULL KOHCIMPYKYULL
aemomobunell u mpakmopos;

- CIIOCOOCH  CaMoCmosmenvHo  UCHOIb306AMb
cospemenHoe npocpammuoe obecneueHue Ol
ananuza HANPSHCEHHO deghopmuposannozo

COCMOARUA U NPOYHOCMU demarei U Y3106 MAaun.
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

«Memoo KOHeUHbIX ITIEMEHM 06

Ilpunosicenue 3
K paboueil npozpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OllEHOYHOTO OLICHOUHOT'O CPEJICTBA B
OC CpelcTBa CpeacCTBa ®OC
CoBmecTHas JeSITeTbHOCTD TPYIIITBI
00y4JaroIuXxCcs u MeAaroruyeckoro
[paboTHHKA oz yIpaBIECHUEM
Tlenosas w/im Mearoruyeckoro paboOTHHKA C  IICJIBIO Tema (npobGiema),
1 poleBas urpa pemeHust y4eOHbIX U TPOQPECCHOHATBHO - KOHLENLH, PO U
(1) OPUEHTHPOBAHHBIX 32/1a4 IyTeM HIPOBOIO | OXKMIAEMBIH PE3yIbTaT IO
MOJICIIMPOBAHMST  pealbHOW  TpOOJIEeMHOM KaXJ10i urpe
cutyanuu. [lo3Bonser olneHUBaTH yMEHUE
QHATM3UPOBAaTh W peIIaTh  THUIIUYHBIC
npodeccuoHanbHbIC 3aa4u.
[IpoGiieMHOe  3ajgaHue, B  KOTOPOM
oOydaronemycst TMpeAsaraloT  OCMBICIUTh
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3a1aHus JJIs PEIICHUs Kelc-
(K-3) OpUEHTUPOBAHHYIO CUTYAIHIO, 3aJauu
HEOOXOIUMYI0 Il pEUIeHHs  JaHHOU
POOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4eOHOro
MaTepuana TeMbl, pa3fella WU pa3felioB Borpoci 110
3 KoiiokBuym YCIATUTMHBL, OPTraHU30BaHHOE KaK yuyeOHoe Tevam/pazIenam
(K) 3aHATHE B BUJIE cobeceoBaHUs pasit
JUCITUTIIAHBI
Mearoru4eckoro paboTHHKA c
00y4JaroIUMUCS.
KonTtponbHas pabora CPEIICTBO  NPOBEPKH  YMEHHIT TIPHMEHATS KoMIIeKT KOHTPOIBHBIX
4 MOJTydCHHBIC 3HAHUS JUIS PEIIeHHS 3a1ad N
(K/P) 3a/IaHMM 110 BapUaHTaM
OIIpPEIeTIEHHOTO TUIA [0 TEME WIIH pa3ely
Kpyrbiii cron, OneHoYHbIE  CcpelncTBa,  mo3Bosstronue | [lepedeHb MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4aroluxcst B IPOLEcC TEM JUIsl TPOBEICHUS
5 Hoﬂélﬁ;izc‘;i’é’nw 00CYXKIEHHS CIIOPHOTO BOIPOCA, IPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
]1662;“1 > M OLEHUTh HUX YMEHHE apryMEeHTHUPOBATH MOJIEMUKH, JUCITYTa,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebaToB
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[IpoekTt

(D)

KOHEYHbII  NPOAYKT, IOJy4yaeMbli B
[pe3yJIbTaTe IUIAHUPOBAHUS W BBINOJIHECHHUS

KOMILJIEKCa y4eOHBIX u
ycciieloBaTeabCKkuX 3anaHuil. [lo3Bonser
OLICHUTH YMCHUA 06y11a10un/1xc;1

CaMOCTOATCIIbPHO KOHCTpYUPOBATb CBOH
SHAHWA B MPOLECCE PCIICHUA MPAKTUYCCKUX

3aja4 U mpoOsieM, OPUEHTHPOBATHCS B
H(OPMaLOHHOM

[IPOCTPAHCTBE u YpOBEHb
c(hOpMUPOBAHHOCTH aQHATUTUYECKUX,
MCCIIEI0OBATENIbCKUX  HABBIKOB,  HAaBBIKOB
[PAKTUYECKOTrO U TBOPUYECKOTO

MBIIIJICHUA. Moxet BBITIOJIHATHCA B
WH/IMBUIYAILHOM TIOPSIKE WM TPYIION
00yJaroumxcs.

Tembl TpyNMoBbIX W/WIH
WHIBUIYaIbHBIX
MIPOEKTOB

Pabouas Terpaap
(PT)

JMaaKTHYeCKUM KOMILJICKC,
MpelHa3HAYEHHBIA IS CaMOCTOSITEIbHOMN
paboThl O0y4aromerocss U TO3BOJSIONINN
OIICHUBATh YPOBEHb YCBOCHHSI UM y4eOHOTO
MaTtepuaa.

O6pasen paboueii TeTpaau

Pa3H0ypOBHCBI:>Ie
3aJa4u U 3aJaHUA

(P33)

PaznuuaroT 3a1a4M U 3a/1aHUS:
Q) pENpOIyKTUBHOTO YPOBHS, IO3BOJISIONINE
OLICHUBATh U
NTMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6azoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BaTh CHENHAlIbHbIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEIETICHHOTO paszaena
TTVCLIUIUIMHBI,
0) PEKOHCTPYKTUBHOTO YpPOBHS,
MO3BOJISIOIINE OLIEHUBATh U
MIarHOCTUPOBATh yMEHUS CHHTE3MPOBATH,
QHAJTU3UPOBaTh, 00001maTh (aKTHUECKUH U
TEOPETUYECKUI Marepual c
(bopMynMpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTAaHOBJICHHEM  IPHYUHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YPOBHH,
MO3BOJISIOIINE OLEHUBATH U
MMarHOCTUPOBATh YMEHHUs, WHTETPUPOBATH
3HAHUS pa3IUYHbBIX oluacTei,
AQpPTyMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3PEHMSL.

KoMmriutekT pa3sHOypOBHEBBIX
3aJ1a4 ¥ 3aJlaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

CpencTBO TPOBEPKHM YMEHHUM TMPUMEHSThH
MMOTydCHHBIC 3HAHUA o 3apaHee
ONpPE/IETICHHON METOJIMKE JJisi PEIICHUS
3a7a4 WIM 33JaHU MO0 MOIYII WU
NTMCIIUTLIMHE B IICJIOM.

KommiekT 3amanguii mis
BBITIOJIHEHUS PACUETHO-
rpagudecKoit paboThI
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10

Pedepar
(P)

[IpogykT CaMOCTOATEIIbHOMN paboTsI
CTYJICHTa, TPEACTABIISAIOMNNA COOOM KpaTKoe
M3JI0KEHUE B MTMCbMEHHOM BUJIE MOTYUYEHHBIX
pe3ylnbTaTOB ~ TEOPETHYECKOr0  aHalu3a
OTIpeIeTICHHOM HaY4YHOH (yaebno-
MCCIIEIOBATENIbCKOM)  TEMBbl, TJIe  aBTOp
pacKpbIBaeT CyTh HUCCIIEIyeMOH MPOOIEeMBbl,
[IPUBOJAUT PA3JIMYHBIC TOUKHU 3PEHUS, & TAKXKE
CcOOCTBEHHBIE B3TJISIbl HA HEE.

Temsl pedepaToB

11

Joxnan,
cooO1ienne

(1C)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTY/ACHTA, MPECTABISAIOIINI cobOo
MyoIu4YHOE BBICTYIJICHHE o
[IPE/JCTABICHUIO IOJIYYEHHBIX pPE3YJIbTATOB
[peIIeHUs OTpeIeIeHHON yueOHo-
MPAKTUYECKOH, y4eOHO-HCCIeA0BATEIbCKOM
VI HAyYHOU TEMBbI

Tems! 1OKIIa0B,
COOOIIIEHN I

12

YceTHBII onpoc
cobecenoBanue,
(YO)

CpelcTBO KOHTPOJISI, OpPraHU30BaHHOE Kak
crienagbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroluMCs Ha TEMBbl,
CBS3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHUE 00beMa 3HAHUI
00ydJaronerocs 1no OonpeneIeHHOMY pasieny,
TeMe, mpobJemMe u T.11.

Bormpocsl o
TeMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

YacTHYHO periaMeHTUPOBAHHOE 3aJlaHHME,
UMEIOIee  HECTAHIApTHOE  peIIeHHe U
[I03BOJISIOIIEE JHArHOCTUPOBATh  YMEHHUS,
WHTETPUPOBATH 3HAHUS PA3IMYHBIX 00JIacTeH,
APTYMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3pEeHUSL. Mosket BBITIOHSTHCSI B
MHIWBHUIYAJIbHOM TIOPAAKE WA l"pyrIHOI\/’I
00y4Jaromuxcs.

TeMbl rpynImoBbIX W/ HITH
UHJUBUYaIIbHBIX
TBOPUYECKUX 3aJaHUN

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBAThH
[POLEAYPY H3MEPEHUs YPOBHS 3HAaHUU U
yMeHu# o0yyarorierocs.

doHa TECTOBRIX 3aaHUI

15

Tpenaxep
(Tp)

TexHUYeCcKoe CPeCTBO, KOTOPOE MOXKET OBbIThH
MCTIOJIb30BAHO JUIsI KOHTPOJIS TPHOOPETEHHBIX

CTYIEHTOM
NpoeCCHOHATIBHBIX HABBIKOB M YMEHHH 110
YIIPaBJICHUIO KOHKPCTHBIM MaTCpUaIbHbIM
00BEKTOM.

Kommmiekt 3aganuii  Uid
paboThl HA TpEHAXKEpE

16

Occe

CpencTBo, MO3BOJAIONIEE OLEHUTh yMEHHE
0OydJaromierocs MUCHMEHHO HW3JIarath CYyTh
[MOCTaBIIEHHON MPOOJEMBI, CaMOCTOSITEIHLHO
[POBOJUTH  aHAINW3 O3TOH  TPOOJEMBI  C
MCTIOJIb30BaHHEM KOHIICTITIHIA u
AHATTUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIONICH  JTUCHUIUIMHBI,  JIeNaTh
BBIBOIbI, 000OIIAOIINE aBTOPCKYIO TIO3UIIUIO

110 TIOCTaBJICHHOM mpobeme.

Tematuka scce
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®akynerer TPAHCITOPTHBIM, kadenpa «JIuHaMuKa, NPOYHOCTh MAIIMH M
COMPOTHUBJICHUE MATEPHUATIOBY

JucuunnvHa - MeToa KOHeYHbIX 3JIeMEHTOB

Hanpasnenue -15.03.03 IlpuknagHas MexaHuKa

npodmib moarotoBku: «IIporpammupoBanue v mU¢GPOBHIC TEXHOJIOTHH B
JTUHAMHKE U POYHOCTH (OaKasaBpuar)

Bonpocsl 1J11 KOHTPOJIA 3HAHUH

1. OcHOBHBIE NOHATUSA METOJIa KOHEUHBIX AJIEeMEHTOB. COBpEMEHHOE
nporpaMMHoe obecriedenue. [locnenoBarebHOCTD peleHus 3a1a4
METOJIOM KOHEUYHBIX AJIEMEHTOB.

2. Koneunslii a5ieMeHT (onpesenenue). ¥Y37bl KOHEUHOTO AIeMeHTa
(ompenenenue). CreneHu cBOOOIbI KOHEUHOTO IeMEHTA (OIpeiesieHue).
OyHKIMU HOPMBI KOHEUHOTO 3JIEMEHTA (ONpEIETICHUE).

3. CrpykTypa COBpEMEHHBIX MPOrPaAaMMHBIX KOMIIJIEKCOB METO[a KOHEUHBIX
AJIEMEHTOB.

4. Haznauyenue u QyHKUIHHU MIPENpoLieccopa B MPOrpaMMax METOAa KOHEUHBIX
AJIEMEHTOB.

5. Haznauenue u pyHKUIMU pemiaTesns B IporpaMmax METOJa KOHEUHbIX
AJIEMEHTOB.

6. Hasznauenue u GyHKIIMK TOCTIPOIIECCOPA B MPOrpaMMax METo/1a KOHEUHBIX
AJIEMEHTOB.

/. Hanpsbxenus u gedopmanuu (MOHATUSA, EAUHULBI U3MEPEHHs] ). BoipaxeHus
nepopmanuii uepes nepeMenieHus. JIMHeHbIE COOTHOIIEHUS MEXIY
HaNpsHKEHUSIMU U 1e(hOpMaLIUsSIMU.

8. Ilnockoe HampsKEHHOE U TUIOCKOE 1e(hOPMHUPOBAHHOE COCTOSTHUE.
KommonenTsl HanpspkeHuid U AedopMaliuii, OTIIMYHBIE OT HYJIS.

9. CooTHoIIEHUs yIPYTOCTH JUIsl IJIOCKOTO HAIPSKEHHOTO COCTOSIHUS.

10.®ynk1uu Hopmbl KOHEUHBIX 7eMeHTOB. CBOMCTBA QDYHKIHI (POPMBI.

11.®ynkuuu Gopmbl CTEP)KHEBOTO KOHEYHOTO 3JIEMEHTA.

12. ®ynkumnu HopMbI TIIOCKOTO TPEYTOIBHOTO KOHEYHOTO JIEMEHTA.

13.®dynkunu hopmbl 6aI09HOTO KOHEYHOTO AeMeHTa. [loarmHoMBI DpMuTa.

14 . ®yukumu Gopmbl MIOCKOTO OMIIMHEUHOTO 4-y3]I0BOIO KOHEYHOTO
AJIEMEHTA.

15.®yukuuu GopMbI MIOCKOTO YETHIPEXYTOJIBHOTO KBAIPATUYHOTO 8-y3JI0BOTO
KOHEYHOTO 3JIEMEHTA.

16.®ynkunu HopMbI IIIOCKOTO YETHIPEXYTOJIBHOTO KBAAPATUYHOTO 9-y3]I0BOTO
KOHEYHOTO 3JIEMEHTA.

17.®ynkiun GopMBbI MIECTUTPAHHOTO 00BEMHOTO §-Y3JI0BOTO KOHEUHOTO
3JIEMEHTA C JIMHEWHOM almpOKCUMAaIIUEN.

18.®ynk1my HOpMBI MIECTUTPAHHOTO 00BEMHOTO 20-y3]I0BOTO KOHEYHOTO
3JIEMEHTA C KBAIPATUYHOM alMpOKCUMALIUEH.

19.I1psimoit meTo ostyueHus: cootHomennii MKD.
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20.IIpuHIMIT MUHMMYMa OTEHIIMAIBHON SHEPTUHU, KaK BO3MOKHAsI OCHOBA
MKD3.

21.®yHKIMS TOTEHIIMATBFHOM SHEPTUU Ha IPUMEPE CUCTEMBI C 1 CTETIeHbIO
cB0OOBI. DHEprus AehopmupoBanus. [loTeHIIMAT BHENTHUX CHJL.

22.006111ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

23.CBoiicTBa MaTPHI] pa3peIIAIOIMINX CUCTEM JIMHEHHBIX allreOpandecKux
YpaBHEHUH B METO/I€ KOHEUHBIX 3J€MEHTOB. CBOMCTBA MATPHULIBI
KECTKOCTH.

24 . Martpuia >KeCTKOCTH CTEPKHEBOTO KOHEYHOTO 3JIEMEHTA.

25.Matpuna ¢yHkIui (GOpMbI CTEPKHEBOTO KOHEUHOTO 3JIeMeHTa. MaTpuiia
nedopmanmii. MaTpuiia HarpsHKEHUM.

26.0OCHOBHbBIE COOTHOIIEHHS METO/Ia KOHEYHBIX 3JIEMEHTOB HAa OCHOBE
NPUHIIMIIA MUHUMYyMa MOTEHIIMAJIbHON YHEPTHUH.

27.MeTo/bl YUCIEHHOTO UHTErPUPOBaHUs (DYHKIIMI OJTHOTO apryMeHTa,
npumensieMbie B MKD. KBanparypusie popmynsl ["aycca—Jlexanapa.
dopmysa Tparennii YUCICHHOTO0 UHTErpupoBanusa. @opmyna Cumriicona
YUCJIIEHHOIO0 UHTETPUPOBAHUS

28.0OCHOBHBIE THUITBI KOHEUHBIX 3JIEMEHTOB.

29.CTtep>KHEeBOM KOHEUHBIH JIEMEHT.

30.banouyHbIif KOHEYHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbHble KOOpAUHATHI TUIoaau (L — koopauHats).

33.OyHKMH GOPMBI H30TIAPAMETPUUECKUX KOHEUHBIX 3JIEMEHTOB Jlarpanxena
u CepenaunoBa CEMENCTB.

34.M3onapameTpruyecKkue KOHEUHBIE dJIEMEHTHI JlarpankeBa cemMeicTBa.

35.U30onapamerpuueckre KOHEUHbIE A1eMeHThl CepeHAnnoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAMHATHI U30TIAPAMETPHUIECKIX AJIEMEHTOB. VX CBS3b €
¢usnueckumu koopauHaTamu. JuddepeniupoBanne no Gu3ndecKkum
KOOpAUHAaTaM (PYHKIMI ()OpMBI IBHO BBIPA’KEHHBIX YEPE3 ECTECTBEHHbIE
KOOPJIMHATHI.

37.YeTblpexyroabHblid OMIMHEHHBIA KOHEYHBIN 3JIEMEHT MJI0CKOHATPSKEHHOTO
COCTOsIHUSI. BOCbMMY3710BOM IECTUTPAHHBIN AJIEMEHT JJIs1 MOJICITTUPOBAHUS
TPEXMEPHOTO HANPSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUSL.

38.I'unote3sl Kupxrodda-Jlssa B Teopun uzruda miaactul. Jedopmaruu npu
U3ru0e TOHKOM MJIACTUHBI. BripaxkeHue njisi MOTEHIIMAIbHON YHEPTUH.

39.1IpAMOYyTONBHBIN KOHEUHBIHN 3JIEMEHT TOHKOM iacTUHbl. DyHKIMH (GOpPMBI.
Tpeyronsuuk Ilackans.

40.0OcHoBHbie MaTpullsl B MKD. Matpuiisl pyHkiuii hopmel, gedhopmarmii,
KECTKOCTH, MacC, S3KBUBAJIEHTHBIX y3JI0BBIX HAIPy30K.

41.DopmupoBanue rio0aabHON MaTPHUILIbI )KECTKOCTH KOHCTPYKIIUU U3 MATPUIL
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a71auH).

42.Y4eTr rpaHUYHbIX YCIOBUN B METOJIE KOHEYHBIX 3JIEMEHTOB.
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43.PacnipeneneHHble Harpy3kd B KOHEUHO-3JIEMEHTHbBIX MoJiensx. [IpuBenenue
pacrpeeneHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHOW MOJIEIN.

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

45.001ee BeIpaKECHHE 71T MATPUIIBI MACC KOHEYHOTO JIEMEHTA.

46.MaTpuiia Macc CTepKHEBOT0 KOHEYHOTO JIEMEHTA.

47 .MatpuuHnasi GOpMyJIHPOBKA 337]a4d ONPEACICHUS 4acTOT U (opM
COOCTBEHHBIX KOJIEOaHHI KOHEYHO AJIEMEHTHOM CUCTEMBI B (hopMe 3a1auu
Ha COOCTBEHHbIC 3HAUCHUS.

48.Meton LDLT 11 pemenns cucTeM JTMHEHHBIX anre0pandecKuX ypaBHEHUH
B MKD.

49.MeTtoj X0JIEUKOTO JIJIsl pEIICHUs CUCTEM JIMHEHHBIX anreOpandeckux
ypaBHeHuil B MK3. Metoj cratndeckoil koHaeHcauuu B MKDO.

50.Pemienne cucteMbl JIMHEHHBIX aJIreOpandecKuX ypaBHEHUH ¢ BEpXHEH WM
HIKHEW TPEyroJIbHOW MATPUILIEH.

51.CBoiicTBa MaTpul] CUCTEM JIMHEHHBIX aJIreOpandecKuX ypaBHEHUIN IpH
MOJETUPOBAHNN METOJIOM KOHEUHBIX 3JIEMEHTOB

52.UtepannonHbie METOBI perieHus cucteM MKD. MeToa conpsiKeHHBIX
IPaMEHTOB.

53.IlorpemHoCTH MPH BBHITIOJIHEHUU PACYETOB METOIOM KOHEYHBIX 3JIEMEHTOB.
CniocoObl OBBIIIEHNS TOYHOCTH PACUETHOIO aHAJIN3a HAIIPSKEHHO-
1e(pOpMUPOBAHHOTO cOCTOSsIHUA B 3aayax MKDO.

54.0c00€HHOCTH pacueTHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIENIEH IeTanei,
y3JI0B U KOHCTPYKIUI aBTOMOOUIIEHN 1 TpakTOpoB. OCHOBHBIE ITPUEMBI U
CHOCOOBI MOJEIUPOBAHMS IeTaJIe!, Y3JI0B U KOHCTPYKLIMIA aBTOMOOMIIEN 1
TPaKTOPOB METOAOM KOHEUHBIX 3JIEMEHTOB.

55.11yTH MOBBINIEHUSI TOYHOCTHU BBIMOJIHIEMOIO METOJIOM KOHEUHBIX
AJIEMEHTOB PACYETHOTO aHAJIW3a HANPSKEHHO-1e(POPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLUA aBTOMOOMIIEN U TPAKTOPOB.

56.YpaBHeHHE TEIUIONPOBOAHOCTH. [ paHWYHBIE YCIOBHS JIJIsl YpaBHEHHUS
TEIJTIONPOBOJHOCTH Y UET IPAaHUYHBIX YCIOBUM MIEPBOr0, BTOPOTO U
TpeTbero poxa. CranroHapHas TEIJIONPOBOIHOCTh. Y paBHeHUs Jlannaca,
IlyaccoHna.

57.DopMyIUPOBKAa METO/1a KOHEUHBIX 3JIEMEHTOB JJIsl PEIICHUS YPaBHEHUS
TETJIONPOBOIHOCTH Ha OCHOBE MeToa byOHoBa-I"anepkuna. Yuet
I'PaHUYHBIX YCIOBHM B 3a7a4€ TEIJIONPOBOJIHOCTH.

58.Pemenne 3a1aun HeCTAllMOHAPHOM TEIIOMPOBOAHOCTH METOI0M KOHEUHBIX
AJIEMEHTOB. SIBHas 1 HEsBHAs CXEMbI TPEYTOJIbHHUKA, CXEMa
nHTerpupoBanus Kpanka-Hukoncona.
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3ATAHUE Ne 1
1. OCHOBHBIC IOHATHUS METO/1a KOHEUHBIX AJIeMeHTOB. COBPEMEHHOE MTPOrpaMMHOE 00eCIIeUCHHE.
[TocnenoBarenbHOCTh PELICHHS 33]a4 METOJOM KOHEYHBIX 3JIEMEHTOB.
2. CTepKHEBOW KOHEUHbIN 3JIEMEHT.

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Iporokonm Ne
3aB. kadeapoi /A.A. CkBopI10oB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, MPOYHOCTH MAIIMH H CONPOTHBICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [IpuknanHas MexaHuka
[Ipodune noarorosku: «IIporpammupoBanue u HUGPOBbIE TEXHOJIOTUN B AMHAMUKE U
pOYHOCTH» (DakaIaBpuaT)
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3ATAHUE Ne 2
1. KoHeuHblil neMeHT (ompenenenue). Y3iael KOHEUHOTo 3jemMeHTa (ompenenenue). CreneHu
cBOOOJBI KOHEYHOro »siemMeHTta (omnpezaeneHue). DyHKuMU (GOpMBI KOHEYHOTO DIEMEHTA
(ompenenenwue).
2. TpeyronbHblil TMHEWHBIM KOHEYHBIN JIEMEHT INIOCKOHAIIPSKEHHOT'O COCTOSTHUS.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2021 r., [Iporokonm Ne

3aB. kadeapoii /A.A. CkBop1i0B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHALMOHHOE 3ATAHHUE Ne 3
1. CTpyKTypa COBPEMEHHBIX MPOrPAMMHBIX KOMILJIEKCOB METO1a KOHEUYHBIX 3JIEMEHTOB.

2. CDYHKI_II/II/I (I)OpMBI MECTUT'PAHHOIO 00BEMHOTIO 8-y3J'IOBOFO KOHEYHOT'O dJIEMEHTa C JTMHEHHOMN
annpOKchauHeﬁ.

3. 3anauva.
YTBEepKIECHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Tporokonm Ne
3aB. xadenpoii /A.A. CxBop110B/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepUajIoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuknaanas MexaHuka
ITpoduns noaroroBku: «IIporpammupoBanue 1 HuppoOBbIE TEXHOJIOTHH B AMHAMUKE U
MPOYHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
IK3AMEHALIMOHHOE 3ATAHHUE Ne 4
1. Hasnauenue u GpyHKIMH OPENpPOIECCOpa B IPOrpaMMax METO1a KOHEYHBIX 3JIEMEHTOB.

2. TlorpemHocTH INpU BHIIOTHEHUM PACYETOB METOJOM KOHEYHBIX 3j1eMeHTOB. CIocoObI
MOBBIIICHUSI TOYHOCTH PACUETHOTO aHaJIM3a HaNpsHKEHHO-AS(OPMHPOBAHHOTO COCTOSIHUSI B
3agauax MKDO.

3. 3agava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2021 r., [Iporokon Ne
3aB. xadenpoit /A.A. CxBOpI10B/

30



MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka

[Tpoduns nmoarorosku: «IIporpammupoBanue u MUMPOBHIC TEXHOJIOTUH B JUHAMHUKE H
MPOYHOCTH» (OakaaBpuar)

Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 5
1. Hasnauenune n QyHKIMY peInaTens B IPOrpaMMax METO/IAa KOHEUHBIX JIEMEHTOB.

2. ®yukuuu (OpMBbI LIECTUIPAHHOIO 00beMHOro 20-y310BOr0  KOHEYHOIO BIEMEHTA C
KBaJPaTUYHON amnmpoKCHUMAIIUCH.

3. 3apaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Iporokonm Ne
3aB. kadeapoi /A.A. CkBopI1oB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKka, OPOYHOCTh MAIINH M COIPOTUBIICHHE
MaTEpUAJIOB)
Jucnunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [IpuknanHas MexaHuka
[Ipodune noarorosku: «IIporpammupoBanue u HUGPOBbIE TEXHOJIOTUN B AMHAMUKE U
IpOYHOCTH» (DakaIaBpuaT)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AJTAHHUE Ne 6
1. Haznauenue u GyHKIIMU TOCTIpOLIECCOpa B MporpaMMax MeTo/1a KOHEUHbIX JIEMEHTOB.
2. YeTbIpexyroibHbIi OMIMHEHHBIN KOHEUHBIH 3JIEMEHT MIOCKOHATPSKEHHOTO COCTOSIHUA.

3. 3agava.

YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2021 r., [Iporokon Ne

3aB. xadenpoit /A.A. CxBOpI10B/
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MUHUCTEPCTBO HAYKHU M BBICIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «JIuHaMuKka, OPOYHOCTh MAIIMH M CONPOTHBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHALIMOHHOE 3ATAHHUE Ne 7

1. Hampsoxenus u nedopmannu (MOHITHSL, €TUHUIIBI K3MepeHus ). Beipaxkenus nedopmanuii uepes

nepemenieHus. JInHeiHbIe COOTHOMICHUS MKy HAPSDKCHUSIMHU U Ie(OopMarisiMH.
2. Metox LDLT nnis pernenus cuctem nuHeHHbIX anredbpandeckux ypapHenuii B MKD.

3. 3agava.

VYTBepKaeHO Ha 3acelaHuu Kaeapsl «  » 2021 r., [Iporokonm Ne

3aB. kadeapoi /A.A. CkBopI10oB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [IpuknanHas MexaHuka
[Ipodune noarorosku: «IIporpammupoBanue u HU(POBbIE TEXHOIOTUU B JUHAMUKE U
IpOYHOCTH» (DakamaBpuaT)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AJTAHHUE Ne 8
1. Ilnockoe HampsKEHHOE U IUIOCKOE 1e(hOpMUPOBAHHOE cOCTOssHNE. KOMITOHEHThI HanpsKeHUi
u eopMariyii, OTIIMYHBIE OT HYJIS.
2. Meton X0JenKoro A peueHus CUCTEM JIMHEWHBIX anredpandeckux ypaBHeHuit B MKO.

3. 3agava.

YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 r., [Iporokon Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka

[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)

Kypc 3, cemectp 5

9K3AMEHAIIMOHHOE 3AJAHUE Ne 9
1. CooTHouIeHUs YIPYroCcTH AJis IUIOCKOTO HAMPSYKEHHOTO COCTOSHUS.
2. Meroj cratnueckon koHaeucanu B MKD.

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Iporokonm Ne
3aB. kadeapoi /A.A. CkBopI10oB/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUICKOM OEJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUWE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, OPOYHOCTh MAIIMH M COIPOTHUBICHHE
MaTEpHUAJIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuknaagnas MexaHuka

ITpoduis noaroroBku: «IIporpammupoBanue 1 HUppPOBbIE TEXHOJIOTHH B AMHAMUKE U
MPOYHOCTH» (OakamaBpuar)

Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJTAHHUE Ne 10
1. @yHKIMHN OPMBI CTEPHKHEBOTO KOHEYHOTO 3JIEMEHTA.
2. Pemenue cucTeMbl IJMHEHHBIX anreOpaMyecKuX YpaBHEHHM ¢ BEpXHEH WIM HUXKHEH
TPEYroJIbHOW MATPULIEH.

3. 3anava.
YTBepKIeHO Ha 3acefaHuu Kadeaphl « _ » 2021 r., [Iporokon Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MUHUCTEPCTBO HAYKHU M BBICIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «JIuHaMuKka, OPOYHOCTh MAIIMH M CONPOTHBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHALIMOHHOE 3AJTAHHUE Ne 11

1. ®yHKIUY GOPMBI IIIOCKOTO TPEYTrOJbHOIO KOHEYHOI'O 3JIEMEHTA.
2. CpoiicTBa MaTpull CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHUN IPU MOJAEIUPOBAHUU
METOJ0M KOHEUHBIX DJIEMEHTOB

3. 3anauva.
YTBEepKIECHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Iporokonm Ne
3aB. kadenpoit /A.A. CxBop110oB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTEpUaAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -15.03.03 [IpuknanHas MexaHuka

[Ipodune noarorosku: «IIporpammupoBanue U HuGPOBbIE TEXHOJIOTUN B AMHAMUKE U
npoyHocTH» (bakanaBpuar)

Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJTAHUE Ne 12
1. ®ysaxuu GopMbl 6aTOYHOrO KOHEYHOTO 3eMeHTa. [TomnHoMbl DpMuTa.
2. UrepannonHbie MeTo bl pemeHus cucreM MKD. Meton conpsiKeHHBIX T'PaIueHTOB.

3. 3anaya.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2021 r., [Tpotokon Ne

3aB. kadeapoii /A.A. CkBop1i0B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka

[Tpoduns nmoarorosku: «IIporpammupoBanue u HU(POBBHIC TEXHOIOTHH B TUHAMHUKE U
MPOYHOCTH» (OakaaBpuar)

Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJIAHHUE Ne 13
1. ®ynkuuu GopMbl KOHEYHBIX 3JIeMeHTOB. CBONCTBA GYHKINI (POPMBI.
2. Y4er rpaHuYHbIX YCIOBUN B METOJI€ KOHEUHBIX 3JIEMEHTOB.

3. 3anaya.
YTBepKIeHO Ha 3aceJaHuu Kadeaphl « _ » 2021 r., [Tporokonm Ne
3aB. kadeapoi /A.A. CkBopI10oB/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKka, OPOYHOCTh MAIINH M COIPOTUBIICHHE
MaTEpUaAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -15.03.03 [IpuknanHas MexaHuka

[Ipodune noarorosku: «IIporpammupoBanue u HU(POBbIE TEXHOIOTUU B JUHAMUKE U
pOYHOCTH» (DakaIaBpuaT)

Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJTAHUE Ne 14
1. ®yHKIUN GOPMBI IITOCKOTO OMIMHEHHOTO 4-Y37I0BOT0 KOHEYHOT'O JIEMEHTA.
2. PacnpesienieHHble HArpy3KU B KOHEUHO-3JIEMEHTHBIX MoJiensiX. [IpuBeaeHne pacnpeeneHHbIX
Harpy3oK K y3JlaM KOHEYHO-3JIEMEHTHOW MOJEIN.

3. 3agava.
YTBEepkKICHO Ha 3aceJaHuU KaQeaphl «_ » 2021 r., [Tporokonm Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHALIMOHHOE 3ATAHUE Ne 15
1. ®ysknuu (GOpMBI TUIOCKOTO YETHIPEXYroJbHOTO KBAJIPATHYHOTO 9-y3JI0BOTO KOHEYHOTO
3JIEMEHTA.
2. Ilpsamoii Mmetox nomyuenust cootHomenuit MKD (Ha mpumepe cTep>KHEBOTO AJIEMEHTA).

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Iporokonm Ne

3aB. kadeapoi /A.A. CkBopI10oB/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, MPOYHOCTH MAIIMH H CONPOTHBICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [IpuknanHas MexaHuka
[Ipodune noarorosku: «IIporpammupoBanue u HUGPOBbIE TEXHOJIOTUN B AMHAMUKE U
pOYHOCTH» (DakaIaBpuaT)
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJIAHHUE Ne 16
1. ®yaxuuu (GopMbl IUIOCKOTO YETHIPEXYrOJbHOTO KBAaAPATUYHOTO §-y3JI0BOTO KOHEYHOI'O
JJIEMEHTA.
2. Marpu4Hoe ypaBHEHHE JUHAMUYECKOTO PaBHOBECHSI KOHEUHO-3JIEMEHTHOM cucteMbl. Ob1ee
BBIPAKEHUE JUUIs1 MATPUL] )KECTKOCTH, MacC KOHEUYHOT'O DJIEMEHTA.

3. 3agava.
YTBEepKICHO Ha 3aceJaHUU Kapeaphl «_ » 2021 r., [Tporokonm Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpodwis noaroroBku: «IIporpammupoBanne u HU(GPOBLIE TEXHOJIOTHH B AMHAMUKE U
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3ATAHUE Ne 17
1. ®ysxuy (GOPMBI MIECTUTPAHHOTO 00BEMHOTO 8-y3]I0BOI0 KOHEYHOTO 3JIEMEHTa C JTMHEHHOU
anIpOKCUMALIUEH.
2. ®opMyIMpOBKa METOAA KOHEUHBIX 3JIEMEHTOB JJISl pEIICHUs YpaBHEHUSI TEIUIONPOBOAHOCTH Ha
ocHOBe MeTofia byOHoBa-I"anepkuHa. YueT rpaHUUHBIX YCIOBHI B 3a/1a4e TEIJIONPOBOJHOCTH.

3. 3amauva.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., [Iporokon Ne

3aB. kadenpoit /A.A. CxBop11oB/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHWE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, OPOYHOCTh MAIIMH M COIPOTHUBICHHE
MaTepHaIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -15.03.03 IIpuknannas MexaHnuka
ITpoduis noaroroBku: «IIporpammupoBanue 1 HU(ppPOBbIE TEXHOJIOTHH B AMHAMUKE U
MPOYHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJTAHHUE Ne 18
1. CrocoObl MOBBIIMIEHUS] TOYHOCTH PACYETHOTO aHajau3a HampsHKeHHO-Ie(pOpPMHUPOBAHHOTO
cocTosgHHUA B 3amadax MKD.
2. OyHkuuu (GOPMBI IECTUTPAHHOTO 00BEeMHOTro 20-y370BOrO  KOHEUHOTO »3JIEMEHTa C
KBaJPAaTUYHON amnmpoKCHUMAaIUeH.

3. 3anava.
YTBEepKIEHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Tporokonm Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE VUPEXJIEHWE BBICHIET'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka

[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)

Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 19
1. IIpsimoit meron noiydeHus cootHomennit MKD (Ha mpumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyroabHble KOOpAUHATHI Iomaau (L — koopaunatst).

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Iporokonm Ne
3aB. kadeapoi /A.A. CkBopI10oB/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKka, OPOYHOCTh MAIINH M COIPOTUBIICHHE
MaTEpUaAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -15.03.03 [IpuknanHas MexaHuka

[Ipodune noarorosku: «IIporpammupoBanue u HUGPOBbIE TEXHOJIOTUN B AMHAMUKE U
pOYHOCTH» (DakaIaBpuaT)

Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJTAHHUE Ne 20
1. IlpuHUIMD MUHMMYMa NOTEHLMAIBHON SHEPIUH, KaK BO3MOKHas ocHoBa MKD.
2. IlpAMOYTONbHBIM KOHEUHBIM >JI€MEHT TOHKOW MiuacTHHbl. DYHKIMU QOpMBL. TpeyroiabHHUK
[Tackas.

3. 3agava.
YTBEepkKIEHO Ha 3aceJaHuU KaQeaphl «_ » 2021 r., [Tporokonm Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{MHAMHKA, MPOYHOCTH MAIIMH M COHNPOTHBIICHHE
MaTepUajIoB»
Jucuunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpodwis noarorosku: «IIporpammupoBanue u HU(GPOBbIE TEXHOJIOTHH B JMHAMUKE U
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3AJIAHUE Ne 21
1. ®OyHKUMS TOTCHIMATBHON YHEPIUU HA TPUMEPE CUCTEMBI ¢ | CTeNeHbI0 CBOOOIBI. DHEPrus
nedopmupoBanus. [loTeHnan BHEITHUX CHUII.
2. BocpMuy30BOil 1IECTUTPAaHHBINA 3JIEMEHT JUIsl MOJAEIMPOBAHUS TPEXMEPHOI'O HaNpsKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHUS.

3. 3agaua.
YTBEepKIECHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Iporokonm Ne
3aB. kadenpoii /A.A. CxBop110oB/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHaMuKa, OPOYHOCTh MAIIMH M COIPOTHUBICHHE
MaTEpHUAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuknannas MexaHuka
ITpodunbs noaroroBku: «IIporpammupoBanue 1 HU(ppPOBbIE TEXHOJIOTHH B AMHAMUKE U
MPOYHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJTAHUE Ne 22
1. OcnoBuble Matpuubl B MKD. Martpuusl GpyHkiuii Gpopmsel, aedopmaruii, xecTkocTu, mMacc,
SKBHUBAJIEHTHBIX Y3JIOBBIX Harpy3oK.
2. ®opmupoBaHUE TIJIO0AIBHOM MaTPHUIIBl JKECTKOCTH KOHCTPYKIIMM M3 MATPHIl >KECTKOCTH
OTJIENIbHBIX JIEMEHTOB (Ha IPUMepe CTEPKHEBOU 3a1auH).

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2021 r., [Iporokon Ne
3aB. kadenpoii /A.A. CkBopIios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadempa «/[MHAMHKA, MPOYHOCTH MAIIMH M CONPOTHBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJIAHHUE Ne 23
1. EcrecTBeHHBIC KOOPIWHATHI M30MAPAMETPUUYCCKUX 3JEMEHTOB. VX CBS3b C (U3NYECKUMU
koopauHatamu. [uddepennupoBanne no ¢uzndeckuM KoopAauHaTam (QYHKIHH (OPMBI SIBHO
BBIPOKCHHBIX Y€PE3 €CTECTBEHHBIC KOOPINHATHI.
2. O61iee BbIpaXeHHE JIJIsl MATPHUIIBI AKECTKOCTH KOHEUHOTO 2JIEMEHTA.

3. 3anauva.
YTBEepKIECHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Iporokonm Ne
3aB. kadenpoii /A.A. CxBop110oB/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHaMuKa, OPOYHOCTh MAIIMH M COIPOTHUBICHHE
MaTEpHUAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuknannas MexaHuka
ITpodunbs noaroroBku: «IIporpammupoBanue 1 HU(ppPOBbIE TEXHOJIOTHH B AMHAMUKE U
MPOYHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
IK3AMEHAILIMOHHOE 3AJTAHUE Ne 24
1. CaoiicTBa MaTpuIl pa3pelIaroIuX CUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHUI B MeToze
KOHEUHBIX 37€MeHTOB. CBOKCTBA MATPHUILIBI )KECTKOCTH.
2. N3onapameTrpuueckre KOHEUHBbIE 3JIeMeHThl CepeHanIoBa CEMECTBA.

3. 3agava.
YTBEepkKIEHO Ha 3aceJaHuU KaQeaphl «_ » 2021 r., [Tporokonm Ne
3aB. kadenpoii /A.A. CkBop11oB/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadempa «/[MHaMHUKa, MPOYHOCTH MAIIMH M CONPOTHBIICHHE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHALIMOHHOE 3ATAHUE Ne 25
1. Marpuna XecTKOCTH CTEP>KHEBOI'O KOHEYHOI'O AJIEMEHTA.
2. Marpuna ¢yHKuil (HOpMbI CTEPKHEBOTO KOHEYHOro 3jeMeHTa. Matpuna nedopmainui.
Martpuna HanpsKeHU.

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Ipotokom Ne
3aB. kadeapoi /A.A. CkBopI10oB/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKka, OPOYHOCTh MAIINH M COIPOTUBIICHHE
MaTEpUaAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -15.03.03 [IpuknanHas MexaHuka

[Ipodune noarorosku: «IIporpammupoBanue u HU(POBbIE TEXHOIOTHH B TUHAMHUKE U
pOYHOCTH» (DakaIaBpuaT)

Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJIAHUE Ne 26
1. OCHOBHBIE COOTHOIIEHHS METOJA KOHEUHBIX 3JEMEHTOB Ha OCHOBE NPUHIMIIA MUHHMYyMa
MMOTEHIIMAIBbHON SHEPTUH.
2. N3onapameTpuueckre KOHEUHbIE dJIeMeHTHI JIarpankeBa cemeicTBa.

3. 3agava.
YTBEepkKIEHO Ha 3aceJaHuU KaQeaphl «_ » 2021 r., [Tporokonm Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUPEXJIEHWE BBICHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns noarorosku: «IIporpammupoBanue u MUGPOBBIC TEXHOJIOTUN B JUHAMHKE H
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHALIMOHHOE 3ATAHUE Ne 27
1. bano4Hblii KOHEUHBIHN 2JIEMEHT.
2. MeTo/1bl YUCIIEHHOTO UHTETPUPOBAHUS (PYHKIIMI OAHOTO apryMeHTa, mpuMenseMeie B MKD.

3. 3anmauva.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2021 r., [Iporokon Ne

3aB. kadenpoii /A.A. CxBop110B/

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

«MOCKOBCKHI HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, OPOYHOCTh MAIIMH M COIPOTHUBICHHE
MaTepHaIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuknaanas MexaHuka
ITpoduis noaroroBku: «IIporpammupoBanue 1 Hu(ppOBbIE TEXHOJIOTHH B AMHAMUKE U
MPOYHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5

IK3AMEHAILIMOHHOE 3AJTAHHUE Ne 28
1. ®ynkiun GopMbl H30MIAPAMETPUUECKUX KOHEUHBIX 37eMeHTOB Jlarpanxkesa u CepeHaumnona
CEMEWCTB.
2. Ksagparypuble Qopmynsl [aycca—Jlexannpa. @opmyna Tpaneuuidé  4YHUCIEHHOTO
unTerpupoBanus. opmyna CUMICOHA YUCIEHHOTO HHTETPUPOBAHUS

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2021 r., [Iporokos Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIHIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/[uHaMuKka, OPOYHOCTh MAIIMH M COIPOTUBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hanpagsnenue -15.03.03 IIpukiagnas MmexaHuka
[Tpoduns moarorosku: «IIporpammupoBanue u HU(POBBIC TEXHOJIOTHH B TUHAMUKE U
MPOYHOCTH» (OakaaBpuar)
Kypc 3, cemectp 5
IK3AMEHALIMOHHOE 3AJTAHHUE Ne 29
1. OcHOBHBIE TUITBI KOHEUYHBIX 3JIEMEHTOB.
2. I'mnote3bl Kupxrodda-Jlssa B Teopun mszruba miactud. Jledopmanuu npu U3ruoOe TOHKOU
TUTACTUHEIL. BeIpaskeHue s TOTEHIIMAIBHON SHEPTUH.

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Iporokonm Ne
3aB. kadeapoi /A.A. CkBopI10oB/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKka, OPOYHOCTh MAIINH M COIPOTUBIICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [IpuknanHas MexaHuka
[Ipodune noarorosku: «IIporpammupoBanue u HUGPOBbIE TEXHOJIOTUN B AMHAMUKE U
pOYHOCTH» (DakaIaBpuaT)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AJIAHHUE Ne 30
1. TlocnenoBaTeNnbHOCTD PEIICHUS 3a/1a4 METO/I0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenue 3ajauy HECTallMOHAPHOM TEMJIONPOBOAHOCTH METOIOM KOHEUHBIX 3JIEMEHTOB. SIBHas
1 HesIBHASI CXEMbI TPEYroJibHUKA, cXxeMa uHTerpupoBanus Kpanka-Hukoncona.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 r., [Iporokon Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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