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1 leau v 3202494 U CHUILTHHBI

1.1 Heab AUCHMIIMHBI

[{enpro n3y4eHus: TUCUUTLTMHBI «MeTo/1 KOHEUHBIX 3JIEMEHTOBY SIBIIACTCS:

— (opmMupoBaHHe 3HAHUNA O COBPEMEHHBIX YHCICHHBIX QJITOPUTMAX, METOJax

MOJICIMPOBaHUSI W HWHXXEHEPHOTO UCCIIENOBAaHUS KOHCTPYKIMM aBTOMOOWIEH U
TPAKTOPOB JJIsl aHAJIM3a HAMPSKEHHO-AS(POPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSIHUIMA
UX JeTalied U Y3JI0B, OCBOEHHUE IMpPEAHA3HAYEHHOTO YIS ATOr0 YHHUBEPCAIBHOIO
IPOrpaMMHOTO O0ECIICYeHUS], PEaTU3YIOIIEr0 METO ] KOHEUHBIX 3JIEMEHTOB;
- MOJTrOTOBKAa CTYJIEHTOB K JESATEIBHOCTHU B COOTBETCTBUU C KBaJIU(UKAIIMOHHON
XapaKTEpUCTUKOM crienmanucta no HanpasieHuto 01.03.02 [puknagHas MaTeMaTuKa U
uHpopMaTuka (ypoBeHb creuuainrera), npopuib: "VHTemIeKTyalbHbIE CHUCTEMBI
YIPaBJIECHUS TPAHCIOPTOM .

1.2 3apauu TUCHUILINHDI

3ajavyaMu TUCHMIUIUHBI « METO KOHEUHBIX 3JIEMEHTOBY SIBIISIFOTCSI:

- O3HAaKOMJICHHME CTYJEHTOB C IIMPOKO HNPUMEHSEMBIMU  METOJAMH
BBIYMCIUTENILHO ~ MEXaHMKM M  COBPEMEHHBIM  NIPOrPAMMHBIM  KOMILIEKCOM,
peanu3yrouMM  METOJ, KOHEUHBIX  3JIEMEHTOB JUI1  pacyeTa  HaNpsKEHHO-
1e(pOPMUPOBAHHOTO M TEIUIOBOTO COCTOSIHMM JieTajed M y3J0B aBTOMOOWIEH U
TPaKTOPOB.

— n3y4eHHue dPPEKTUBHBIX U BHICOKOIPOU3BOAUTEIbHBIX YUCIEHHBIX aJITOPUTMOB,
UCIIOJIB3YEMBIX B COBPEMEHHBIX BBIUYMCIMTENBHBIX KOMILIEKCAX METOJa KOHEUYHBIX
AJIEMEHTOB JIJIsl aHAJIM3a HAPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS MAILIUH.

- 3HAaKOMCTBO C OCHOBAMM PACUYETHOTO MOJEIMPOBAHUS KOHCTPYKIUI
MOOWJIBHBIX MAIWH C MCIOJIb30BAHUEM OJHOM M3 YHUBEPCAIbHBIX MPOTPAMM METOJIa
KOHEYHBIX JJIEMEHTOB M OJHOM W3 YHHMBEPCAJIbHBIX MPOrpaMM TPEXMEPHOIO
aBTOMATU3HPOBAHHOTO IPOECKTUPOBAHHUS.

2 MecTo TMCHUIIIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTe/IbHBIX MPOrpaMMm

Jucuurnnaa « MeToa KOHEUYHBIX 3JIEMEHTOB)» OTHOCHUTCS K BapUATUBHOM 4acCTH
(b1.2) mpodeccnoHabHOTO 1MKJIa OCHOBHBIX OoOpa3oBarenbHbIX nporpamm (OOII) mo
HamnpaBJICHUIO TOATOTOBKM crienuanucta 1o Hampasienuto 01.03.02 Ilpuknagnas
MaremaTuka u uHpopmMatuka (ypoBeHb crieruanuTera), npodguis: " NHTeeKTyanbHbIe
CUCTEMBI YIIPABJIICHUS TPAHCIOPTOM .

[IpenmecTByOmMMUMH KypcaMH, Ha KOTOPBIX Oasupyercs AucCIuIUIimHa «Meton
KOHEUYHBIX JJIEMEHTOBY» SIBJISTFOTCS:

- TMHENHas anredpa, MaTeMaTUYeCKUN aHaIIn3);

- OCHOBBI MEXaHUKH;

- OCHOBBI MaTE€pPHUAJIOBEACHUS U COMPOTUBIICHUSI MATEPUAJIOB;

- aHAJTUTUYECKas IMHAMHUKA U TEOPHS KOJIeOaHMi;

- YUCIICHHBIE METO/IbL;



3 Komnerenuuu odOyuamomerocsi, (popmMupyembie B pe3yJbTaTe OCBOEHUS
AUCUMIIHHBI

B pesynbraTte OCcBOEHHUS AUCIHMILIUHBI CTYIEHT JOJDKEH 00JaAaTh CIeAYIONIMMHU
obmenpodeccuonansubiMu (OIIK), npodeccuonansusiMu (I1K) u npodeccronanbHo-
cnenuamsupoBanubiMu ([ICK) kommneTennusamu (OITK-2, OITK-3):

B pe3yJibTarte ocBoeHus

Kon o0pa3oBaresibHOM MporpamMmbl | IlepedyeHb MuIaHMpPyeMBIX Pe3yJbTATOB 00y4eHUs 10
KOMIIETeHIIUH o0y4Jaromuiicsi 10JKeH AUCHUILINHE
obdnagaTh
OIIK-2 CriocobeH HCnonbp30BaTh U 3HATh:
aJanTAPOBATH CYICCTBYIOIHC ® HaIpaBJICHUSA Pa3BUTHUS BBIUMCIUTEIbHBIX
MaTeMaTHYECKUE METOIbI 1 METO/IOB B MeXaHUKe U 3PPeKTUBHBIC
CUCTEMBI IIPOrPaMMHPOBAHUS BBIUMCIIUTEIbHBIE AITOPUTMBI, IPUMEHSEMBIE B
U1t COBPEMEHHOM IIPOTPaMMHOM OOECTICUCHUH ATIS
pa3paboTKH U peann3alun pelIeHrs IPUKIAAHbIX 33a]a4 aHaJIN3a
aITOPUTMOB PEIIEHUs HaNpsbKEHHO 1e(OPMHUPOBAHHOTO U TETIOBOTO
MPUKIAAHbIX 3a7a4 COCTOSTHHH KOHCTPYKITHI aBTOMOOWIIEH 1
TPaKTOPOB.
yMeTb:

®  JICIIOJNB30BAaTh COBPEMEHHOE MMPOTPAMMHOE
o0ecrieyeHue Ui pacueTHOTO aHAIIN3a
HaNpsLKEHHO 1e(OpMUPOBAHHOTO U TETNIOBOTO
COCTOSTHHI JIeTaleil U y3JI0B aBTOMOOWIIEH 1
TPaKTOPOB.

BJIaJeTh:
® HaBbIKaMH HCIIOJIb30BaHHUA OI{HOI\/'I nu3

COBPEMCHHBIX BBIYUCIIUTCIIBHBIX IIPOTrpaMMm,
peanu3yronen MeToJ] KOHEYHbIX 3JIEMEHTOB,
JUIs pacyeTa HalpspKeHHO e OpMUPOBAaHHOTO
1 TEIUIOBOI'O COCTOSTHUM JAeTaleil u y3710B
aBTOMOOWJIEHN U TPAKTOPOB .

OIIK-3 CriocoOeH NpuMeHSTh U 3HATh:
MOM(HUIMPOBATE ® BO3MOXXHOCTH COBPEMEHHOI'O MMPOrpaMMHOTO
MAaTeMAaTHYCCKHUEC MOJCIIN JIsd o0ecIieYeHrsI METOJA KOHEYHBIX AJIEMEHTOB I
penienus 3a1a4 B 001acT peleHns MHKCHEPHBIX 3a71a4 IIpu
npodeccroHaTbHOM MPOM3BOJICTBE, MOAEPHU3ALIMY U PEMOHTE
JICATCIIBHOCTH TPaHCIIOPTHO-TEXHOJOITHYECKUX CPEJICTB, X

TEXHOJIOTMYECKOr0 000pYI0BaHUS
KOMIIJIEKCOB Ha MX 0ase .

yMeTh:

® [10Jb30BaThCI BO3MOXKHOCTSIMU,

MIPEIOCTABIIIEMBIMUA COBPEMEHHBIM
[IPOrpaMMHBIM 00€CIIEYeHUEM METO/1a
KOHCYHBIX DJICMCHTOB IJIA HpOBeZIeHI/ISI
TEOPETUYECKUX HAYYHBIX UCCICIOBAHUI MPH
peIIIeHI/II/I I/IH)KeHepHI)IX 3aaa4, BOSHUKAIIUX
HpI/I HpOI/ISBOHCTBe, MOJIepHI/ISaI_H/II/I 158 peMOHTe
TPAHCIIOPTHO-TEXHOJIIOTUYECKUX CPEJCTB, UX
TEXHOJIOTHYECKOTO 000pYIOBaHUS H




KOMIIJICKCOB Ha uX 0asze .
BJIA/IETh:
e mpueMaMu 00pabOTKM JaHHBIX U
3¢ GEKTUBHBIMU aITOPUTMAMH HHTEPIPETALuU
PE3yABTaTOB KOMITBIOTEPHOTO aHAJH3a
HAaIpsDKeHHO-1e(OPMUPOBAHHOTO U TEIIOBOTO
COCTOSIHMH JIeTaJIed U y3J10B MAILIUH.

4 CTpyKTYypa M coJepkaHue TUCHUILTHHbI

JlucuuniHa 4uTaeTcs Ha TPEThEM M YETBEPTOM KypcaxX B HSTOM, IIECTOM W
celbMOM ceMmecTpax. [IpoBonarcs jgekuuu, ceMuHaphl, 1aOopaTOpHbIE 3aHATHSA, (opMa
KOHTPOJII — dKk3aMeHbl. OO0IIasi TPyJ0EMKOCTh AUCITUIUTHHBI COCTABIISCT 8 3a4€THBIX
equanl] (144 akamemudeckux dYacoB - 5 cemectp, 144 akameMuyeckmx 4YacoB - 6
ceMecTp).

Bupa yueoHnou Bcero yacos Cemectp
padoThI 5 6 7
OO61mast Tpy10eMKOCTb 288 (8 3.¢.) 72 108 108
(23.e) (33.c) (33.e)
AynUTOpHBIC 3aHATUSL 108 36 36 36
(Bcero)
B Tom uucne
JIEKIAHN 18 18 - -
[TpakTrueckue 18 - 18 -
3aHATHUS
JlaGoparopHbie 72 18 18 36
3aHATHUS
CamocTosTenbHas 180 36 72 72
pabota cTyneHTa
KypcoBas pabora HET HET HET HET
Kypcosoit mpoekr HET HET HET na
Bua npomexyTouHou DK3aMeH 3auer DK3aMeH
aTTecTaluu

CrpykTypa U coaepKaHME IUCUUIUIMHBI «METOl KOHEUHBIX 3JIEMEHTOB» IIO
CpoKkaM U BuaaM paboTsl oTpaxeHsl B [Ipunoxxenun 1.

Copaep:xanue pa3aesoB AUCHUAIINHBI.
Tema 1. BBenenue.

Ponp pacueTHbIX METOJOB U METOJAa KOHEUHBIX AJIEMEHTOB, B YaCTHOCTH, TPHU
MPOCKTUPOBAHUK U JOBOJIKE aBTOMOOWJIEH W TPAKTOPOB JJII aHAJIM3a HAIPSHKCHHO-



ne(hOpMUPOBAHHOTO U TEPMUYECKOTO COCTOSHUMN JETAJICH 1 y3/I0B JIJIsi 00€CTIeUeHUs X
npounocTt. O030p 3a71a4, pernaeMbIX METOJIOM KOHEUHBIX AJIEMEHTOB.

CoBpeMeHHOE TpOorpaMMHOE OOECIeYEHHUE, PeaM3YIONIee METOJI KOHEUHBIX
AJIEMEHTOB, JJIsl aHAIN3a HAMPsHKEHHO-Ie(POPMUPOBAHHOTO U TEPMUYECKOTO COCTOSTHUMA
AeTaneil 1 y3J0B aBToMOOUIEH u TpakTopoB. CTpyKTypa IpOrpaMMHOTO OOecreueHust
METO/1a KOHEUHBIX 3JIEMEHTOB.

00630p AhOPEeKTUBHBIX ©  MPOU3BOJUTEIBHBIX  YHUCIECHHBIX  aJITOPUTMOB,
peain3yeMbIX B MPOrPAaMMHBIX KOMIUIEKCAX JJIs PEUICHHS 3a1a4 BBIYMCIUTEIbHOU
MexaHuKd. OCHOBHBIE BBIYUCIUTEIBHBIE 3aTpaThl NPHU PEIICHUU 3a7a4 METOAOM
KOHEYHBIX 3JIEMEHTOB.

CpaBHUTENBHBI aHANW3 PA3JUYHBIX pPACUYETHBIX TNOAXOAOB B  3aJadax
oOecrieueHuss TMPOYHOCTH KOHCTPYKIIMI aBTOMOOWIEH W TpakTopoB. JlemMoHcTpaius
pE3yJAbTAaTOB PACUETHBIX HCCIECIOBAHUN METOAOM KOHEYHBIX KOHCTPYKIMH MAalIuH.
[IpoOnembl BbIOOpa pacueTHOM CXEeMbl. XapaKTePUCTUKU PACUETHBIX MOJCIICH:
TOYHOCTb, aJICKBATHOCTh U SKOHOMUYHOCT.

Tema 2. CBeneHus1 U3 MATEMATHKH U MEeXaHUKHU 1eGOpPMUPYyeMOro TBepA0ro
TeJia.

DNeMEeHThl MATPUYHON alreOphbl U BapUAITMOHHOTO UCYUCIICHUS.

[lepememienus, nedopmanuu, HanpsbkeHus. CBsi3b MEXAY HaANPSOKCHUSIMUA U
nedopManusMu. YpaBHEHHS paBHOBecus. ['panuunbie ycnoBus. OOIHUE CXEMbI
pelieHust 3ajad MEXaHMKA KOHCTpYKuui. I[IpuHUIMN MUHMMyMa NOTEHIMAIbLHON
SHEPIUM.

Tema 3. MeTox KOHEYHBIX 3JJIEMEHTOB KaK BbIYHMCIUTEIBHBI METON
pellleHus 321249 MeXaHUKH.

OcHOBHBIC TIOHATHS MeToAa KOHEYHBIX »djeMeHToB (MKD). O0630p TuIOB
KOHEYHBIX 37eMeHTOB. OCOOCHHOCTH pacueTa KOHCTPYKIUNA ¢ UCTojb3oBaHneM MKD.
CTpykTypa COBpEMEHHOTO IporpaMMHOro ooecneuenust MKD.

CriocoObl BBIBO/Ia COOTHOIICHU MeToja KOHeUHbIX demMeHToB (MKD). [Ipsamoii
METOJI TIOJYyYEHUS KOHEYHO-IJIEMEHTHBIX COOTHOWIECHUN. CTEep>KHEBOM KOHEUHBIN
anemMeHT. @opMHUpOBaHUE TII00ATBHOM MATPHUIIBl )KECTKOCTA KOHCTPYKIIMHM U3 MaTpPHI]
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a7auH ).

Bapuanmonnbie TpUHIUIBI - OCHOBA (DOPMUPOBAHUS pa3pelIatONIuX YpaBHEHUM
MKD. BeiBog wmaTpuunblXx ypaBHeHHMi MKDO Ha oOCHOBE mNpHHIMIA MHHUMyMa
MMOTEHUHAIBHOW dHepruu. OcHoBHble Marpuubl MKDO - xectkoctn, mMacc u Ap..
Bektopel  Harpy3ok OT BHEHNIHUX CWI. YuYeT HadalbHbIX JAcehopMaluid,
MpEBAPUTENbHBIX HaINpsKeHU. PacnpenesnieHHble HAarpy3Kd B KOHEYHO-3JIEMEHTHBIX
Mozensix. l[lpuBeneHue pacmpenelieHHbIX HArpy30K K y3jJ1aM KOHEYHO-3JIE€MEHTHOU
MOJEIIH.

Anmnpoxcumanius Heu3BecTHBIX B MKD. OyHkiun GopmMbl KOHEUHBIX JIEMEHTOB.
Knaccer mpumensiembix  Qynkiuii. CoiictBa ¢ynkumii (opmbl. TpeboBanus
byakuusim popmel. Tounocts pemennit MKD B 3aBucuMOCTH OT BbIOOpa (PYHKITUI

(bopMbl.



banounslii koHeuHbI 3neMeHT. DyHKIUH (HOpPMBI OAJIOYHOTO KOHEYHOTO
anemeHnTa. [lonmunomsl Dpmuta kak QyHKuUU Gopmbl OamoyHoro snementa. CrocoOsl
dbopMUpOBaHHUS COOTHOIIEHWH METOAa KOHEUYHBIX JJEMEHTOB B  Pa3IMYHBIX
KOOPAMHATHBIX CUCTEMAX.

UYuclieHHOE HWHTErpUPOBAHME TPU BBIYUCICHUM KOA(D(UIIMEHTOB MaTpuil
KECTKOCTH, Macc u Apyrux matpur, B MKD. Ksaaparypueie dopmynsl ['aycca —
Jlexanpa.

Tema 4. MeToa KOHEYHBIX 3JIEMEHTOB 3aJa4e IJIOCKOI0 HANPSKEHHOTrO,
MJIOCKOT0 1e()OpMUPOBAHHOIO COCTOSTHUM

TpeyronpHbli KOHEYHBIM DJJIEMEHT [UJI PELICHHUs IUIOCKOW 3aJadud TEOpPUH
yapyroctu. Tpeyrosnbnasie L-koopaunatel miomaau. Mcenons3zoBanne L-koopauHar s
noCTpoeHUs PYHKIHH (OPMBI TUIOCKOTO TPEYTOJIBHOTO KOHEUHOTo AneMeHTa. Csi3b L-
KOOpAMHAT C (PU3HUECKUMHU (JIEKapTOBBIMHU) KOOPAMHATAMU TPEYTOJHHOTO KOHEYHOTO
sanementa. JuddepenmupoBanue L-koopauHaT 10 (GU3HYECKUM  (JIE€KAPTOBBIM)
KOOpAMHATaM ?3JeMEHTa. Marpuia >KeCTKOCTH IUIOCKOTO TPEYroJIbHOTO KOHEYHOI'O
JJIEMEHTA.

Tema 5. Teopusi u3onapaMmeTpu4ecKuX KOHEYHbIX IJIEMEHTOB

OyHKIUU (opMbI M30I1apAMETPUIECKUX KOHEYHBIX DIIEMEHTOB.
N3onapamerpuyeckre KOHEYHbIE 3JIeMEeHTHl Jlarpamxkea nm CepeHIUIIOBA CEMEMCTB.
CyOnapameTrpuyeckue, HU30MapaMETPUUECKHe, CyleprapaMeTpuyeckKue KOHEUHbIE
ANEMEHTHI. ECTECTBEHHBIE KOOPAMHATHI M30MAPAMETPUYECKUX JJIEMEHTOB, UX CBA3b C
¢usnueckumu koopauHatamu. uddepeHunpoBanue no (QpU3MYECKUM KOOpIWHATAM
¢byHKIMil  QOopMBI  SIBHO  BBIPDOKEHHBIX 4YEpPE3  €CTECTBEHHbIE  KOOPIUHATBHI.
YeTblpeXyroabHblil OMIMHEHHBIN U30MapaMeTPUYECKU KOHEYHBIA AJIEMEHT IJIOCKOTO
HAIPsKEHHOTO COCTOSIHHUSL. OObeMHBIN BOCBMUY3JIOBOM IECTUTPAHHBIN
M30MIapAMETPUYECKAM  KOHEYHBIM DJEMEHT Ui  MOJCIMPOBAHUSA  TPEXMEPHOIO
HaNpsHKEHHO-N1e()OPMUPOBAHHOTO COCTOSTHUSL.

basucHble  (QYHKIMM  KOHEYHBIX  3JIEMEHTOB  HEPApXMUECKOro  THUIA.
[IpeumyiecTBa pelieHus 3aad C MCIOJIb30BAHUEM 3JIEMEHTOB HAa OCHOBE (PYHKIUUN
(hopMBI HEPAPXUUECKOTO THUTIA.

Tema 6. Moaean MeToa KOHEYHBIX JJIEMEHTOB /Ui pPacyeTa IUIACTUH U
000J104eK

Koneunble »anemeHTsl nsi pacueta u3ruba miactuH. DyHkumu  (Hopmbl
sneMeHTOB. COBMECTHOCTh 3JeMEHTOB. KOMOMHMpOBaHHME C »3JleMEHTaMu pacyeTa
IJIOCKOTO HANpPSsLDKEHHOTO COCTOSIHUSL JUISl CO3/aHMsI DJIEMEHTOB OO0OJIOUYKH OOIIEro
nmooxeHus. KoHeuHbIe 2JIeMEHTBI TOHKOH OCECUMMETPHYHON 000JIOUKH.

Tema 7. MoaeaupoBanue TeIUIONPOBOAHOCTH METOAOM  KOHEYHbIX
3JICMEHTOB

YpaBHeHHE  TEIUIONPOBOAHOCTH. ['paHWyHBIE YCIOBHS I YpPaBHEHUSA
TEIUIONIPOBOAHOCTY YUYET IPaHUYHBIX YCJIOBUU IIEPBOr0O, BTOPOIO M TPETHETO POJA.
Crammmonapsasi TeruionpoBOAHOCTh. YpaBHeHus Jlamnaca, Ilyaccona. @opmynupoBka
METOJ]a KOHEUHBIX 3JIEMEHTOB JUJI PELICHUs YPaBHEHUS TEIJIONPOBOJHOCTH HA OCHOBE
Merona byOHoBa-I"asniepkuHa. Y4yeT rpaHUYHbBIX YCIOBUH B 3a/1a4€ TETIONPOBOTHOCTH.



Pemenne 3amaum HecTaUMOHAPHOW TEIUIONPOBOAHOCTA METOJIOM KOHEYHBIX
AJIEMEHTOB. SIBHAsl M HESABHAs CXEMbl TPEYTOJbHHUKA, CXeMa MHTerpupoBaHus Kpanka-
HuxkoscoHa.

Tema 8. IJddexTuBHBIE 4YNCIEHHbIE AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM NMPOrPAMMHOM 00ecne4YeHNH MeT0/1a KOHEYHbIX 3JIEMEHTOB

CBoiicTBa MaTpHl] CHUCTEM JIMHEHHBIX alNreOpandecKux ypaBHEHUU MpHU
MoaenupoBanud MKD. ANropuTmbl pemieHusi CUCTEM OOJBIIMX CHUCTEM JIMHEUHBIX
areOpanvyeckuX ypaBHEHHH C CUMMETPUUYHBIMM Pa3peXEHHbIMU MaTpuuaMu. Meton
LDLT mis pelreHus CHCTEM JIMHEHHBIX anreOpandeckux ypasHenuit 8 MKD. O6macts
npuMeruMoctd Metoza LDLT. WrepalmoHHBIE METOABI DPELICHUS CBEPXOOIBIINX
cucreM MKD. MeTon CONpPSKEHHBIX TIPaJMEHTOB. YCKOPEHHE IPSIMBIX U
UTEPALMOHHBIX METOOB 3a CUET CIELUUAIbHBIX IIPOLELYP HyMEPALMH y3JI0B KOHEYHO-
JJIEMEHTHBIX MOJICIIEH.

CrocoObl XxpaHeHus1 pa3pekeHHbIX Matpull B MKD. 3anonHeHue pa3pekeHHbIX
Marpun MKD 1npu pemeHurm CHCTEM YpaBHEHHW MNPSIMBIMHU METOHAMH. MeTobl
DKOHOMHMM IaMSATH M MOBbIIEHHsS ckopoctu pemenus MKD. IlpencraBinenue c
MIOMOINIBI0 TEOpUM TpadoB MpoIecca HMCKIIOUCHHS CTENEeHEH CBOOOIBI. AJTOPUTMBI
BbIOOpa onTUManbHOro mnopsiaka uckimrodeHuss  Kommnaza,  Karxwmna-Makku,
MMapaJuICNIbHBIX U BIIOKEHHBIX CEUEHUN.

B03MOXHOCTH MapaJyIeIbHOTO PEIIEHUS 3a1ad METOJAOM KOHEUHBIX JJIEMEHTOB.
O030p 4YMCIEHHBIX aJTOPUTMOB NAPAJUIETBHOTO PEIICHUS CUCTEM alnreOpanyecKux
ypaBHeHMT MKD Ha MHOTOSIEpHBIX M MHOI'OIPOLIECCOPHBIX BBIYMCIATEIBHBIX
CUCTEMAX.

Tema 9. IlyTH NOBBINIEHHUSI TOYHOCTH PACYETHOI0 AHAJIN3A KOHCTPYKUMM
aBTOMOOMJIel M TPAKTOPOB, BHINOJHAEMOI0 METOIOM KOHEYHbIX 3JIEMEHTOB

OCHOBHBIE MPUEMBI U CITOCOOBI MOJIETUPOBAHUS JIETaJeH, y3710B U KOHCTPYKLUN
aBTOMOOMJIEH U TPaKTOPOB METOJOM KOHEUYHBIX 3JIeMEHTOB. OCOOEHHOCTH pacueTHBIX
CXEeM M KOHEYHO-3JIEMEHTHBIX MOJICNICH JIeTane, y3JI0B U KOHCTPYKIIUNA aBTOMOOMIIEH U
TpakTopoB. IIpemMymiecTBa M HEAOCTATKM pPAa3IMYHBIX PACUYETHBIX I[OAXOAOB IIpU
BBITIOJIHEHUH HCCIICIOBAHUN KOHCTPYKIIMH aBTOMOOUIIEH W TPAKTOPOB YHCICHHBIMU
MeTrogaMu. [lorpemHocTH, BO3HMKAKOIIME NPU pacyeTrax METOAOM KOHEYHBIX
AJIEMEHTOB KOHCTPYKUMM MamuH. IlyTM TOBBIIEHMS TOYHOCTH BBINIOJIHSEMOTO
METO/I0OM KOHEYHBIX 3JIEMEHTOB PAaCUETHOTO aHAJM3a HaNpsKEHHO-e(POPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIMI MAILIHH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

MeToauka TmpenojaBaHus JAUCIHUAILIMHBI «MeToJ KOHEUYHBIX JJIEMEHTOB» U
peain3anysg KOMIIETEHTHOCTHOTO IOJAXOJa B H3JIOKEHWH W BOCHPHUATHHA MarepHala
peIycMaTpUBaeT HKCIOJIB30BAHKME CIICAYIOIIUX aKTHBHBIX  (OpM  MpOBEICHUS
IPYNIOBBIX, WHIWBUIYAIbHBIX, ayJIUTOPHBIX 3aHATHH B COUCTAHUHM C BHEAYIUTOPHOMN
pabotoii ¢ T1enbi0  (OPMHPOBAHWS W Pa3BUTHIA NPO(ECCHOHATBHBIX HABBHIKOB
00y4aromuxcs:

— IMOATOTOBKA K BBITIOJHEHHIO MPAKTUISCKUX PabOT B JIAOOPATOPHUSX BY3a;



— TOATOTOBKA, MPEACTABICHHE W O0CYXKIEHHE MPE3CHTAIM Ha CEMUHAPCKUX
3aHATHSAX;

— OpraHu3aIysl U MPOBEACHUE TEKYIIETO KOHTPOJIS 3HAHUH CTYJICHTOB B (JopMe
OJIaHKOBOTO TECTUPOBAHUS;

— IPOBCACHHUC MACTCP-KIIACCOB IKCIICPTOB U CIICHUAJINCTOB B 00J1aCTH YHCIJICHHBIX
METOOO0B U HpHKHaHHOﬁ MCXAaHHMKH.

6. OnleHOYHBIE CPeICTBA /ISl TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOUHOM
aTTecTALMY N0 UTOTaM OCBOCHMS JMCHUILIUHBI M Y4eOHO-MeToAuYecKoe
o0ecreyeHne CaMOCTOSITEIbHOI Pa00ThI CTY/ICHTOB.

B mpouecce 00ydyeHHS HCHONB3YIOTCS CIEAYIOIIME OLICHOYHBIE (HOPMBI
CaMOCTOSITEJIbHOM pabOThl CTYAEHTOB, OLICHOYHBIE CPEJCTBA TEKYLIEro KOHTPOJI
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

- MOATOTOBKA K BBIIIOJHEHUIO JIAOOPATOPHBIX padOT U UX 3allUTa.

OneHouHbIE CpeACTBAa  TEKYIIETO  KOHTPOJIA  YCIIEBAEMOCTH  BKJIIOYAOT
KOHTPOJIBHBIE BONPOCHI W 3aJaHus B (QopMe OJIaHKOBOTO MU (MJIM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, JJI1 KOHTPOJIL OCBOEHUS 00YHarOUIMMUCS Pa3/eiOB JUCHUILIIUHBI.

O6pa3u1>1 TCCTOBBIX BaﬂaHHﬁ, 3aHaHHﬁ KYPCOBBIX IIPOCKTOB, KOHTPOJIBHBIX
BOIIPOCOB H SaIIaHHﬁ ML IIPOBCACHNA TCKYILICTO KOHTPOJIA, 3K3aMCHAILIMOHHBIX
6I/IJ'IeTOB, IMPHUBCACHLI B ITPHIIOKCHUHU 4.

6.1. ®oHa OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAIUM
o0y4yaromuxcs Mo JMCUUILIHHE (MOIYJIIO).

6.1.1. [lepeyeHbr KOMMETCHIMI C yKa3aHWEM 3TaroB MX (OPMHPOBAHUS B TPOIECCE
OCBOCHHMS 00pa30BaTEIHHON MPOTPAMMBI.

B pesymbrare oCBOGHHMS ~JUCHMIUIMHBI  (MOAYHs) (OPMHUPYIOTCS  CIICTYIOITUE
KOMITCTEHITUH:

Kon B pesyabTaTte ocBOeHHMs 00pa30BaTeJbHON NPOrpaMMbl 00y4aromuiics
KOMIIeTeHIIUH J0JI2KeH 00/1a1aTh
OIIK-2 CnocoOeH UCoJIb30BaTh U aIaITHPOBATH CYIIECTBYIOIINE

MAaTEMATUYCCKNUE METOABI U CUCTEMBI ITPOrpaMMHUPOBAHUA IJIA
p8.3pa6OTKI/I U p€ajin3daliv aJITOPUTMOB PCHICHUS ITPUKIIAAHBIX 3a1a4

OIlIK-3 Crnoco0eH npuMeHITh U MOAU(PUIIMPOBATH MATEMAaTUYECKHE MOJIEIH JUIS
peleHus 3a1a4d B 00J1acTH MpodhecCHOHaIbHON
JIESITEIBHOCTH

B mnporecce ocBoeHusi 00pa3zoBaTEIbHOM MPOTPaMMBbI JaHHbIE KOMIIETEHILIMH, B
TOM 4YHCJI€ MX OTAEJIbHbIE KOMIIOHEHTBI, (POPMUPYIOTCS MOATAITHO B XOJI€ OCBOCHHMS



00y4aroIUMUCS TUCUUIUTHH (MOJTyJIeH ), MPAaKTUK B COOTBETCTBUU C YUEOHBIM IIJIAHOM
U KaJeHIapHbIM TpadukoM ydeOHOTO mpoliecca.

6.1.2. Onucanue noka3zaresieil ¥ KpUTEpHeB OLleHMBAHUA KOMIIETeHIMI,
(hopMHpPYeMBIX 0 HTOTaM OCBOEHMS TUCHHUILIMHBI (MOIYJIsl), ONMCAHUE IIKAJ

Ilokazarenem

OLICHUBAHU A

OlICHMBaHUA.
KOMIIETEHIINH

Ha  pas3JIMYHbIX

oTallax

Hux

(GbopMUpOBaHUS SIBISETCS JOCTIDKEHUE OOYYAIONIMMHUCS TIAaHUPYEMBIX PE3YJIbTATOB
00y4eHHUs MO TUCHUILUIMHE (MOJIYITIO).

OIIK-2. Cioco0HOCTH K CaM000PA30BAHUIO M MCII0JIb30BAHUIO B IPAKTHYECKOI 1esITeJIbHOCTH HOBBIX
3HAHWH ¥ YMEHUIi, B TOM 4HcJ/ie B 00J1aCTSX 3HAHUI, HEMOCPEeICTBEHHO He CBSI3AHHBIX €0 cepoii
npogdeccuoHAIbLHOM AeTeILHOCTH.

Kpurepun ouennBanus

Iloka3arennb

2 3 4 5
3HATD: OOyuaroruiics OObyuarommuiics Obyuaromuiics OoOyuaroruiics
HanpaBJICHUA JIEMOHCTPUPYET IIOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YaCTUYHBIE | JEMOHCTPUPYET
pa3BuUTHA OTCYTCTBHUE WA HENOJIHBIC 3HAHUA 3HAHUSA B 00J1aCTH TIOJIHBIE 3HAHUS B
BBIYUCIIMTEIIbHBIX HEAOCTATOYHOE COOTBETCTBUE HaIlpaBJICHUN pa3BUTHSL HalpaBJIEHUH pa3BUTHS obacTu
MCETOIOB B 3HAHUH HanpaBﬂeHHix'l BBIYUCIIUTEIbHBIX BBIYUCIIUTEIBHBIX METOJI0B HanpaBneHHﬁ
MEXaHUKE U pa3BUTHUA BEIYUCIUTENBHBIX METOOB B MEXaHUKE U B MEXAHUKE U pa3BuTus
s} dexTBHBIE METOJ0B B MEXaHUKE U 3¢ PEKTUBHBIX 3P PEKTUBHBIX BBIYUCITUTEIBHBIX
BBIYHCIIUTEIIbHBIC 3¢ PEKTUBHBIX BBIUYUCIIUTEIbHBIX BBIUYUCIIUTEIBHBIX METOJOB B
aJITOPUTMEL, BBIYUCIIUTEIBHBIX aIlOPUTMOB, | aIlOPUTMOB, AJITOPUTMOB, MEXaHUKE U
NPUMEHSIEMBIC B IPUMEHSAEMBIX B COBPEMEHHOM | NPUMEHSEMBIX B IIPUMEHSEMBIX B 3¢ GeKTUBHBIE
COBPEMEHHOM MIPOrPaMMHOM 00eCTIeUeHUH COBPEMEHHOM COBPEMEHHOM BBIYMCIIMTEIbHBIX
IIPOrpaMMHOM JUIS peLIeHUsT IIPUKIaaHbIX IIpOrpaMMHOM IIpOrpaMMHOM aJITOPUTMOB,
obecreyeHuu s 3a/1a4 aHaIu3a HalpsHDKEHHO o0OecIieyeHUH A1t 00eCTICYCHHH [T PeIICHUST | TPUMEHSIEMBIX B
peleHus ne(pOPMHUPOBAHHOTO 1 peLIeHUS IPUKIIAHBIX MPUKJIAJHBIX 3a/1a4 COBPEMEHHOM
IPpUKIAAHBIX 3a1a4 TEMJIOBOI'O COCTOSIHUI 3aJa4 aHajau3a AHaJIM3a HaMpPsKCHHO IporpaMMHOM

aHanM3a
HAMPSDKCHHO
Je(hOpMUPOBaHHOT
0 H TEIJIOBOT'O
COCTOSTHUI
KOHCTPpYKLUH
aBTOMOOUIIEH U
TPaKTOPOB.

KOHCTPYKIIUIA aBTOMOOUIIeH 1
TPaKTOPOB.

HaNpsDKEHHO
neopMUPOBaHHOTO H
TEIUIOBOT'O COCTOSTHHH
KOHCTPYKLIUN
aBTOMOOMIIEH 1
TpakTopoB. JlomyckaroTcst
3HAYUTCIIbHBIC OI_HI/I6KI/I,
TIPOSABJIIACTCA
HEJIOCTAaTOYHOCTh 3HAHMI,
0 Py NOKa3aTeneH,
o0yJaronuics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyJHEHUs 1IpU
ONEPUPOBAHUYU 3HAHUSIMU
IPU UX NIEPEHOCE HA
HOBBIC CUTYyalluM.

Je(OpMUPOBAHHOTO U
TEIUIOBOT'O COCTOSTHUIMA
KOHCTPYKLUN
aBTOMOOWMIIEH U
TPaKTOPOB., HO
JIOITYCKAaIOTCs
HE3HAYUTCIIbHBIC OH_H/I6KI/I,
HETOYHOCTH, 3aTPyAHEHHUS
MIPY AaHATUTHICCKUX
orepanusx.

o0ecIeyeHnn It
petieHus
MPUKJIAHBIX
3a/1a4 aHaAIHM3a
HAMPSHKCHHO
neopMHPOBAHHO
IO M TEMJIOBOTO
COCTOSTHUI
KOHCTPYKIMI
aBTOMOOMIIEH U
TPaKTOPOB,
CBOOOTHO
orepupyer
npuoOpe-
TEHHBIMU
3HAHUAMMU.
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YMeThb: OO0yuatomuiics He ymeeT wid B | OOydarormiics OOyuaromuiics OOyuaromuiics
HCII0JIb30BATH HE0CTaTOYHOH! CTENEeHU JCEMOHCTPUPYET HETIOJIHOE | JIEMOHCTPUPYET YaCTUYHOE | ACMOHCTPHUPYET
COBPEMEHHOE yMeeT: COOTBETCTBHE COOTBETCTBHE CIEAYIONHUX | HOJIHOE
TPOTPAMMHOC HCIIOJIb30BaTh COBPEMEHHOE CIENYIOIINX YMEHUMN: YMEHMH: COOTBETCTBUE
obecrieueHue s
pacueTHoro IIpOrpaMMHOE 00ecIeyeHue cnenylcu)umx
AHATM3A JUISL pACUETHOTO aHaIu3a HCIOJIb30BATh HCIOJIb30BATh YMEHHUM:
HaIpsKEHHO HapsKCHHO COBPEMEHHOE COBPEMEHHOE
JehopMUpOBaHHOr | ne)OPMUPOBAHHOTO MpOrpaMMHOE MIpOrpaMMHOE HCHOJb30BATh
OH TeHHO‘fOFO _ | TerioBoro COCTOSIHUM AeTaneil | oOecreueHue s obecrieueHue s COBpPEMEHHOE
COCTOAHUN ACTANCH |y v3110p apTOMOGHIICH 1 PAaCUeTHOTO aHAIM3a PAacUYeTHOTo aHAIM3a TIPOrpaMMHOE
:B};Sojix?:6nneﬁ " TPaKTOPOB. HAIPSHKCHHO HaIPSHKCHHO obecrieyeHue st
TPAKTOPOB. nedopMUpOBaHHOTO U JeopMUPOBAaHHOTO U pacueTHoOro
TEIJIOBOI'O COCTOSIHUM TEIJIOBOI'O COCTOSTHUI aHaiusa
JleTajiell U y3J0B JleTajiel ¥ y3J10B HaIpsHKEHHO
aBTOMOOWIIEH 1 aBTOMOOWMIIEH U TPAaKTOPOB. | AeOPMHUPOBAHHO
TPAaKTOPOB. TO U TEIIOBOTO
YMeHus OCBOEHBI, HO COCTOSTHUH
Homyckarores JIOTTYCKAIOTCSI JieTanei u y3inoB
3HAYNTENIbHBIC OIINOKH, HE3HAYUTEbHBIE OIIHOKH, aBTOMOOWICH 1
MPOSIBIISIETCS HETOYHOCTH, 3aTPYJHEHUSI | TPAKTOPOB.
HEI0CTaTOYHOCTh IIpY [IEPEHOCE YMEHUI Ha
BIIa/ICHUS HABBIKAMMU 110 HOBBIE, HECTAHJAPTHBIE CobomHO
psioy NoKa3aTelleH, CUTYaLUH. onepupyer
OObyuarommuiics MIPUOOPETEHHBIM
HCHBITHIBAET U YMEHUSMH,
3HAYUTENbHBIC TIPUMEHSIET UX B
3aTpyIHEHUS pU CUTYAIHSIX
MIPUMEHEHUH HaBBIKOB B TIOBBIIIIEHHON
HOBBIX CUTYAaIIHSIX. CJIO’KHOCTH.
BJIaJIeTh: OO0yuaromuiics He BIaaeeT OO6yyaronuiics HE B OO06yyaronuiicst 4aCTUYHO OO6yuaronuiics B
HaBbIKaMH WIN B HEJOCTATOYHOM MOJIHOM MEpe BIAACET BJIaJICET HABBIKAMU [IOJIHOM 00BEME
HCIIOJIb30BAHUA CTEIICHU BJIaJIe€T HaBbIKaMU HaBBIKAMH HCIIOJIL30BAaHUS OJIHOM U3 BIajiceT
OJTHOM U3 HMCIIOJIL30BAHUS OJTHOM U3 HCITOJIL30BaHUS OJHOM U3 COBPEMEHHBIX HaBBIKAMU
COBPCMCHHBIX COBPEMEHHBIX COBPEMEHHBIX BBIUHCJIUTEIIbHBIX UCIIONIb30BaHUs
BBIYUCIUTEIIBHBIX BBIYHMCIIUTEILHBIX ITPOTPAMM, BBIYHCITUTENBHBIX [IPOrpaMM, pealu3yroien OJIHOH U3
porpamm, peanusyouen MeTox MPOrpaMM, peasiu3yonieil | MeToa KOHEUHBIX COBPEMEHHBIX
peanusyromei KOHEYHBIX JIEMEHTOB, JJISI METOJ KOHECYHBIX 3JIEMEHTOB, I pacyeTa BBIYUCIIUTEIBHBIX
METOJ, KOHCYHBIX pacuera HanpsKEHHO 3JIEMEHTOB, JJI pacyeTa HaIPsHKEHHO TPOTpaMM,
SJICMEHTOB, JUIA ne(pOpMHPOBAHHOTO H HaIPsHKEHHO Ie(OPMHUPOBAHHOTO U peanuzyromen

pacuerta
HAIPSDKCHHO
nedopmupoBaHHOT
0 ¥ TEIIOBOTO
COCTOSIHUH JieTanei
U y3JI0B
aBTOMOOMIICH U
TPaKTOPOB .

TEIIOBOI'O COCTOSTHHI JIeTajIei
1 y3JI0B aBTOMOOMIIEH U
TPaKTOPOB .

Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSTHUM
Jietasei u y3ioB
aBTOMOOMIICH 1
TPaKTOPOB .

Jonyckatores
3HAYUTEJbHBIC OLINOKH,
MPOSIBIISIETCSI
HEJI0CTaTOYHOCTb
BJIaACHUS HABBIKAMMU 110
pAly okazartenen,
OO6yuaromuiics

TEIUIOBOTO COCTOSIHU
Jietanei u y3ioB
aBTOMOOWJICH U TPAKTOPOB

HaBbiku 0cBOEHBI, HO
JIOIIYCKarTCSL
HE3HAYHTENbHBIE OIIHOKH,
HETOYHOCTH, 3aTPyIHEHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIE, HECTaHJAPTHBIE
CUTYaLUH.

METO]I KOHEUHBIX
2JIEMEHTOB, IS
pacuera
HAMPSDKCHHO
Je(OPMHUPOBAHHO
T0 ¥ TETLIOBOTO
COCTOSTHUH
JeTanel U y310B
aBTOMOOHIIEH U
TPaKTOPOB .
CBob6oaHO
PUMEHSET
MOJTyYCHHBIC
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HCHIBITEIBACT
S3HAYUTCIIbHBIC
3aTPpyAHCHUS TIPpU
IIPUMEHCHNN HaBBIKOB B
HOBBIX CUTYyaluAX.

HaBBIKHU B
CUTyalUsAx
MOBBIIIICHHOM
CJTIO’KHOCTH.

OIIK-3. Cnioco0HOCTD Onpeae/siTh Coco0bl JOCTHKEHHUS LeJieil IP0eKTa, BbIABJIATH PHOPUTETHI

pelleHus 32/1a4 NP MPOU3BO/ICTBE, MOAEPHU3ALMH U PEMOHTE TPAHCIOPTHO-TEXHOJIOTHYECKUX CPe/ICTB,
HX TEXHOJOTHYeCKOro 000py10BaHHus U KOMILIEKCOB HAa UX 0a3e.

Kpurepun ouennBanus

IToxka3areJb

2 3 4 5
3HATH: OOGyyaromuiics OO0y4arormmiics OO0yyarormmiics OoOyuaroruiics
BO3MOXXHOCTH JEMOHCTPHPYET MOJHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUYHBIE | JEMOHCTPUPYET
COBPEMEHHOTO OTCYTCTBUE 3HAHUH WIH HETIOJIHbIC 3HAHUS B 3HAaHUA B 00J1aCTH IIOJIHBIE 3HAHUS B
HPOrpaMMHOTO HE0CTaTOYHOE COOTBETCTBHE | 00JaCTH BO3MOXKHOCTEH BO3MOKHOCTEH obnacTu
obecreyeHus 3HaHMH B 00JIACTH: COBPEMEHHOTO COBPEMEHHOTO BO3MOKHOCTEH
METOZla KOHCYHBIX BO3MOYHOCTEI COBPEMEHHOIO | IIPOrPaMMHOIO MPOrpaMMHOI0O COBPEMEHHOI'0
SJIEMEHTOB IS IIPOrpaMMHOTO obecrieueHHs obecrieyeHns MeTosa obecrieyeHus MeTosa MPOrPaMMHOTO
peHICHHA METOJAa KOHEYHBIX 3JIEMEHTOB KOHEYHBIX 3JIEMEHTOB KOHCYHBIX JIIEMEHTOB IS | oOecredeHus
HMHXCHEPHBIX 331189 | 1y pelIeHUs MHKEHEPHBIX JUISL pEIIeHHUs peLIeHUsT NHKEHEPHBIX MeToAa
NIpU MPOU3BOACTBE, | 3a7a4y NpU NPOU3BOJCTBE, HMHXEHEPHBIX 3a]1a4 IpU 3aJa4 Ipyu NPOU3BOJCTBE, KOHEYHBIX

MOJICpHU3AIMU 1
pemMoHTe
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CpelCTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS H
KOMILJICKCOB Ha HX
6aze.

MOJICPHU3AIMN 1 PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTMYECKUX CPCIACTB, UX
TEXHOJIOTHYIECKOTO
000pyI0BaHUS ¥ KOMILICKCOB
Ha ux Oasze.

MPOU3BOJICTBE,
MO/JICPHU3AIMU U PEMOHTE
TPAHCIIOPTHO-
TEXHOJIOTHYECCKUX
CPEICTB, X
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIUIEKCOB Ha UX 0ase.

Jonyckarorcs
3HAYUTEIIBHBIC OIIMOKH,
MPOSIBIIAECTCS
HEIOCTAaTOYHOCTh 3HAHUM,
10 psiy TOKa3aTeseH,
o0yJaronuics
WCHBITHIBAET
3HAYUTENbHbIE
3aTpyIHEHUs pU
ONEpUPOBAHUHU 3HAHUSIMU
MIPY UX TIEpEHOCEe Ha
HOBBIC CUTYalluU.

MO/JICPHU3AIMN 1 PEMOHTE
TPAHCIIOPTHO-
TEXHOJIOT'NYCCKUX Cpe}ICTB,
UX TEXHOJIOTUYECCKOTO
00opynoBaHus U
KOMIIJIEKCOB Ha ux 0a3e, HO
JIOIYCKAIOTCS
HE3HAYUTENLHEIE OIIMOKH,
HETOYHOCTH, 3Ty THECHHUSI
MPU aHATTUTHYECKUX
orepanusx.

3JIEMEHTOB JUTS
pereHus
WHXEHEPHBIX
3aja4 rnpu
NPOU3BO/ICTBE,
MOJICPHU3AIMU
peMoHTe
TPaHCHIOPTHO-
TEXHOJIOTHYECKUX
CpEnCTB, UX
TEXHOJIOTHYECKOT
0 00opyIOBaHUS
Y KOMIIJIEKCOB Ha
ux Oazse,
CBOOOIHO
oriepupyer
npuobpe-
TEHHBIMHU
3HaHUSMU.
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yMeTh:
IOJIE30BATHCS
BO3MOXXHOCTSIMU,
MPETOCTaBIISEMbIM
U COBPEMCHHBIM
MPOTrPAMMHBIM
obecrieucHrEM
METO0/1a KOHEUHBIX
3JIEMEHTOB ISt
TIPOBEIICHUS
TEOPETHICCKHUX
HAY9IHBIX
HCCIIEOBaHUM IpU
pereHnn
WHKCHEPHBIX
3a1ad,
BO3HHUKAKOIIUX HpI/I
TPOU3BOJICTBE,
MOJCPHU3ALUN U
peMoHTe
TPaHCIIOPTHO-
TEXHOJOTUYECKUX
CPEeICTB, X
TEXHOJOTHYECKOrO
obopynoBaHus U
KOMIIJICKCOB Ha UX
Oase.

OOyuaroIMiics He YMEET WM B
HEJ0CTATOYHOM CTENEHH
yMEeT:

I0JIL30BATLCS
BO3MOXXHOCTSIMH,
MPEIOCTABIIEMBIMH
COBPEMEHHBIM TPOrPAMMHBIM
obecneueHrneM MeToaa
KOHEYHBIX JIEMEHTOB JIJIs
MPOBEJCHUS TEOPETHYECKUX
HAYYHBIX UCCIICJIOBAHUHN MTPU
PpeLICHUH HHXEHEPHbIX 33124,
BO3HUKAIOIIUX TIPH
MIPOU3BOJICTBE, MOJICPHU3AIINU
U PEMOHTE TPAaHCIIOPTHO-
TEXHOJIOTHYECKHUX CPENICTB, UX
TEXHOJIOTUYECKOTO
000PYIOBAHUS U KOMILIEKCOB
Ha ux 0Oase.

OOyuaroruiics
JIEMOHCTPHUPYET HEMOIHOE
COOTBETCTBHUE
CIENYIOIINX YMEHUMN:

HOJIb30BATHCS
BO3MO>KHOCTSIMH,
MPEIOCTABIISIEMBIMH
COBPEMEHHBIM
MPOrPaMMHBIM
obecreueHreM MeToza
KOHEYHBIX 3JIEMEHTOB JIJIs
HPOBEACHUS
TEOPETUYECKUX HAYIHBIX
HCCIEeI0OBaHUI pu
pELICHHH HHXEHEPHBIX
3a/1a4, BO3HUKAFOLINX MPH
MPOU3BOJICTBE,
MOJICpPHU3AIIMU U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHUECKUX
CpPEeACTB, UX
TEXHOJIOTHIECKOTO
000pyIOBaHUS H
KOMIIJICKCOB Ha uX 0ase.

Jonyckarotcst
3HAYNTENIBHBIC OIHUOKH,
MPOSIBIISICTCS
HEIOCTATOYHOCTh
BIIaJIEHHsI HABBIKAMH T10
psiy Tiokasarenei,
OOyuarommuiics
HCIIBITHIBACT
3HAYUTEJIbHBIE
3aTpyJHEHHS PU
MPUMEHEHUU HABBIKOB B
HOBBIX CHUTYaIIHsX.

OOyuaromuiics
JIEMOHCTPUPYET YaCTUUHOE
COOTBETCTBHE CJIETYIOLINX
YMEHMH:

OJIb30BATHCS
BO3MOXKHOCTSMH,
MPEIOCTABIISIEMBIMH
COBPEMEHHBIM
MPOrPaMMHBIM
o0ecrieueHreM MeToza
KOHEYHBIX AJIEMEHTOB ISl
HPOBEACHUS
TEOPETUYECKUX HAYIHBIX
HCCIeI0BaHU Ipu
PELICHUY HHXEHEPHBIX
3a/1a4, BO3HUKAIOIIUX MTPU
MIPOU3BOJICTBE,
MO/JICPHU3AIIMU U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTUYECKHUX CPEJICTB,
UX TEXHOJOTMYECKOTO
000pyIOBaHUS H
KOMIIJICKCOB Ha HX 0ase.

‘YMeHHUsT 0CBOCHBI, HO
JIOIYCKAIOTCS
HE3HAYHUTEbHBIE OIIHOKH,
HETOYHOCTH, 3aTPyIHCHHS
IIpY [IEPEHOCE YMEHUN Ha
HOBBIC, HECTAHIAPTHBIC
CUTYaIIUH.

OOyuaromuiics
JEMOHCTPUPYET
TOJTHOE
COOTBETCTBHE
CIIeTYFOIIHX
YMEHHUM:

MOJIE30BaThCS
BO3MOKHOCTSIMH,
TPETOCTABIIACMBI
MH COBPEMEHHBIM
POrPaMMHBIM
obecrieucHrEM
MeToa
KOHEYHBIX
DJIEMEHTOB IS
MPOBE/ICHNUS
TEOPETUUECKUX
HAYYHBIX
HCCIeI0OBaHUN
IIPU PELIECHUH
I/IH)KeHepHI)IX
3a1ad,
BO3HUKAIOIINX
npu
MPOU3BOJICTBE,
MO/JICpHU3AIMU U
peMoHTe
TPAHCIIOPTHO-
TEXHOJOTUYCCKUX
CPEICTB, X
TEXHOJOTHUYCCKOT
0 000pYyIOBaHHUS
1 KOMILIEKCOB Ha
ux Oase.

CBoOo1HO
onepupyer
MpHOOPETEHHBIM
Y YMEHUSIMU,
MIPUMEHSIET UX B
CHUTYaITUIX
MOBBIIIEHHOK
CJIOHOCTH.
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BJIA/IETh:
npreMaMu
00pabOTKN JaHHBIX
1 3 ek THBHBIMU
AITOPUTMaMHU
UHTEPIIPETAN
pe3yJibTaToB
KOMIIBIOTEPHOTO
aHanm3a
HaIpsHKCHHO-
nedopmupoBaHHOT
0 ¥ TEIIOBOTO
COCTOSIHUI feTaneit
Y y3JI0B MallIWH.

OO0y4aromuiics He BIaeeT
WIN B HEIOCTATOYHOM
CTETICHHU BIIaJIeeT

npueMamMu 00pabOTKHU JaHHBIX
1 3¢ PEKTUBHBIMU
ITOpPUTMaMM UHTEPIPETAHH
PE3YNBTaTOB KOMITBIOTEPHOTO
aHaJM3a HalpsHKEHHO-
ne(pOpPMHUPOBAHHOTO U
TEIJIOBOI'0 COCTOSIHUH IeTaJIEH
1 y3JI0B MAILIHH.

OOyyaronuiicst BIajeer
HE B TIOJTHOU Mepe
npueMamu 00paboTKu
JTAHHBIX U 3P PEKTUBHBIMH
ANrOpPUTMaMH
UHTEpIpETaHu
pe3yJIbTaToB
KOMIIBIOTEPHOTO aHaJIn3a
HAPsHKEHHO-
Je(OPMHUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUH
JeTajeil U y3JI0B MaIluH.

Homyckarores
3HAYUTEIbHBIC OIINOKH,
HPOSIBIISIETCS
HEJI0CTaTOYHOCTh
BJI1aJACHUS HAaBbIKaMU I10
pAly moka3arteneH,
OOyuaroruiics
UCTIBITBIBACT
3HAYUTEIIbHBIC
3aTpyAHEHUS MIPH
TIPUMEHCHUU HABBIKOB B
HOBBIX CUTYaIlHsX.

OOyyaronuiics 4aCTUIHO
BlIaJIceT

npueMamu 00paboTKu
JAHHBIX U 3 PEKTHBHBIMH
ANTOPUTMaMH
UHTEpIpETaHN
pe3yJIbTaToB
KOMIIBIOTEPHOTO aHaJIn3a
HarpsHKEHHO-
Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSIHUH
JieTajei U y3J10B MalluH.

HaBwixu ocBOCHEI, HO
JIOITYCKaIOTCSI
HE3HAYUTEbHbIE OIIHOKH,
HETOYHOCTH, 3aTPYIHECHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIC, HeCTaHJIapTHLIe
CUTYyaIUH.

OO0yuaromniuiics B
MTOJTHOM 00beMe
BIaJIceT
preMaMu
00paboTkH
JaHHBIX U

3¢ PEeKTUBHBIMHI
AITOPUTMaMHU
HWHTEPIIPETAIUN
pe3ysbTaToB
KOMITBFOTEPHOTO
aHajm3a
HaTPsHKEHHO-
nedopMIpOBaHHO
TO ¥ TEIUIOBOTO
COCTOSIHUHM
JieTanei u y3inoB
MAIIIFH.

CBoboaHO
TIPUMCHSIET
MOy 4CHHEIC
HaBBIKU B
CHUTYaIUIX
TIOBBIIIICHHOM
CJI0KHOCTH.

14




[IIkanbl oOUEHMBAHUA pPE3YyIAbTATOB IPOMEKYTOYHOW AaTTECTAlMM U HX
ONMCaHHE:

dopmMa NPOMEKYTOYHOM ATTECTAIMHU: 324€T, IK3AMEH.

[IpomexxyTounas arrectamus oOydarormuxcs B Gopme 3adeTa MpOBOIUTCS
M0 pe3yJbTaTaM BBIMIOJTHEHUSI BCEX BHUIIOB YUY€OHOW pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JaHHOW AMCHUIUIMHE (MOJYJII0), MPU 3TOM YUYUTHIBAIOTCA
pe3yabTaThl TEKYLIErO0 KOHTPOJISI YCIIEBAEMOCTHM B TeueHHE cemecTpa. OleHka
CTENEHU JOCTUXKEHUSI OOYYaIOIIMMUCS TUIAHUPYEMBIX PE3yJbTaToOB OOy4YEeHHS MO
JTUCIUIUIMHE (MOYJI0) TPOBOJIUTCS MpernojaBareiieM, BEAYIIUM 3aHITHS TI0
TUCIUIUIMHE  (MOAYJIO)  METOJIOM  OJKCHepTHoM  omeHku. [lo  wrToram
IPOMEKYTOYHOM aTTecTalliy MO AUCIUIUIMHE (MOJYJI0) BBICTABISIETCS OLICHKA
«3a4TEHO» WJIH «HE 3aYTEHOM.

K npoMexyTodHOl — aTTecTalii  AOMYCKAKTCS  TOJBKO  CTYACHTHI,
BBITIOJIHUBIIIME BCE BHUJABl Y4eOHOW paboThl, MPEAYyCMOTpPEHHbIE pabouei
NporpaMMoOl MO JUCHUIUIMHE «METOl KOHEYHBIX JJIEMEHTOBY». MPOLUIA
MPOMEXKYTOUYHBIN KOHTPOJIb.

Ixauaa
OLICHUBAHUSA

Onucanue

BrlnonHensl Bce BUABI YyUeOHOU pabOThl, IPEeTyCMOTPEHHbIE
yueOHbIM IIaHOM CTyAEHT IEMOHCTPUPYET COOTBETCTBUE
3HaHUM, YMEHUI, HaBBIKOB MPHUBEICHHBIM B TabIuIax
nokaszarejei, omnepupyer NpUOOPETEHHBIMU  3HAHUSIMH,
YMEHMSIMHM, HaBbIKAMHM, NPHMEHSIET UX B CHTYyalMsX
MOBBIIIEHHON CHOKHOCTH. [Ipy 3TOM MOTYT OBITh TOMYILIEHBI
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPHU
AHAJIMTUYECKUX ONEpaluaX, NIEPEHOCE 3HAHUW W YMEHUN Ha
3 HOBBIE, HECTaHAAPTHbIE CHUTyallud WIKM oOydaromuics
ATeo JIEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHWM, YMCHUMU,
HAaBBIKOB M0 Ipeamery. HaBbIkM OCBOEHBI, HO JOITYyCKarOTCs
HE3HAYUTEJIbHbIE OIMIMOKHU, HETOYHOCTH, 3aTPYJHEHHUS NIpU
NEPEHOCE YMEHNI HA HOBBIE, HECTAHAAPTHBIE CUTYALlMH WIIN
oOydarolmuics JEMOHCTPUPYET 3HAYUTENIbHbIE  OIIMOKH,
NPOSIBISIET HEAOCTATOYHOCTh 3HAHWUM, YMEHUH W BIIAJICHUS
HABbIKAMH IO HECKOJBKUM TeMaM mpeamera. OOyuaromuiics
VCIIBITBIBAET 3HAUMTEIbHBIE 3aTPYIHEHHS NTPU NMPUMEHEHUN
YMEHUI U HaBBIKOB B HOBBIX CUTYalUsIX.
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He BbmonHen omauH wiu OoJjiee BUIOB Yy4uyeOHOM palOTHI,
IPEAYCMOTPEHHBIX YU€OHBIM TJIAHOM.

CTyaeHT JEMOHCTPUPYET HEIMOJTHOE COOTBETCTBUE 3HAHHM,
YMEHUI, HAaBBIKOB IPUBEJICHHBIM B Ta0JMIAX IOKa3aTeseH,
He 3auteno JOMYCKAIOTCS  3HAYUTEIIbHBIC OIIINOKH, MIPOSIBIISCTCS
OTCYTCTBUE 3HAHUH, YMEHUH, HABBIKOB I10 Py MOKa3aTeleH,
CTYICHT MWCHBITBIBACT 3HAYWTENbHBIC 3aTPYyAHEHUS] TpHU
OTICpUPOBAHUY 3HAHUSAMH W YMCHHUSMHU TPH WX TEPEHOCE Ha
HOBBIC CUTYAITUH.

[IpomexxyTounas arrectamus oOydarormuxcs B GopMe 3adeTa MpOBOIUTCS
0 pe3yibTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOM pabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAaHHOM IUCHMIUIMHE (MOIYJII0), TP 3TOM YUYHUTHIBAIOTCS
pe3yJIbTaThl TEKYILIETO KOHTPOJS YCIEBAEMOCTH B TeueHue cemecTpa. OleHka
CTETNICHH JIOCTHIKEHUS OOYYaroIIMMHUCS TUIAHUPYEMBIX PE3yIbTaTOB OOYUCHHS II0
JUCHUIUIMHE (MOJYJIIO) TIPOBOJMTCS IIpEemojaBaTeeM, BEAYIIUM 3aHSATHUS IO
JUCHUIUIMHE  (MOJYJI0)  METOJAOM  DJKCIEepTHOM  ouneHku. [lo  wroram
MPOMEXYTOUYHOM aTTECTAlMM IO JUCIUIUIMHE (MOYIII0) BBICTABIACTCS OLICHKA
«3a4TCHO» UJIA «HE 3aUTCHOM.

K npoMmexyTodHoil — aTTecTaliii  JOMYCKAlOTCS  TOJBKO  CTYACHTHI,
BBITIOJTHUBIIIME BCE BHABI y4eOHOW paboOThl, MPEeayCMOTPEHHBIE pabodei
porpaMMoOM MO JUCHUIUIMHE «MeTOJI KOHEYHBIX DJJIEMEHTOBY»: IPOILIN
MIPOMEXKYTOUHBI KOHTPOJIb, BBITIOJHIIIN JJA00paTOPHBIE PaOOTHI.

[IIkasaa oneHuBaHUus Onucanmne

BolmonHensl  Bce  BHABI  y4yeOHOW  paboThI,
MpPEayCMOTPEHHbIE  y4eOHBIM  TuiaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBHE 3HAHWUW, YMEHUHU,
HaBBIKOB TMPUBEJACHHBIM B TaOJUIlaX TIOKa3aTeseH,
OO OTepUPYyeT MPUOOPETCHHBIMU 3HAHUSMU, yMeHHﬂMH:
HaBBbIKAMHU, MIPUMEHSIET UX B CUTYalUSX MOBBIILICHHOM
cinoxHocTH. [Ipu 3TOM MoOryr OBITH JOIMYIICHBI
HE3HAUUTEIbHBIC OIIMOKHU, HETOYHOCTH, 3aTPyIHCHHS
MpU aHAJTUTHUYECKUX ONEepalusx, MepeHOoCe 3HAHUU U

YMCHHﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYallH.

BrlnonHeHsb! Bce BUAbI y4eOHOU padOThI,
Xopoo MPEAYCMOTPEHHbBIEC YUEOHBIM TLIAHOM.
OOyyarouiics J€MOHCTPUPYET YACTUIHOE
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COOTBETCTBHUC 3H8.HPII>1, YMeHHﬁ, HABLIKOB 110 IPEAMCETY.
HaBbikn OCBOCHBI, HO JOITYCKAIOTCs HE3HAYUTCIbHBIC
OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPH IICPCHOCC
YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAllNH.

BrimonHeHs! Bce BUBI y4eOHON pabOTHI,
IIPELYCMOTPEHHBIE YUEOHBIM ILIAHOM.

OOyuaromuiics JEMOHCTPUPYET 3HAUYUTEIIbHBIE
OLIMOKH, IPOSBIISAET HEJOCTATOYHOCTh 3HAHUM, YMEHUN
Y IOBJIETBOPUTENBHO | U BIIAJCHUS HABBIKAMM 110 HECKOJIBKUM TEMaM
npeaMera. OOyJaroLUics UCTIBITHIBAET 3HAUUTENbHbIE
3aTPyAHEHHUs IPU NPUMEHEHNHA YMEHHUM U HABBIKOB B
HOBBIX CUTYAaIUsX.

He BpImoaHeH oauH wuiad Oojiee BHJIOB Y4YCOHOM
paboThl, MPEIYCMOTPEHHBIX  y4YeOHBIM  IUIAHOM.
CTylleHT JI€MOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUW, YMEHUN, HABBIKOB MPUBEJICHHBIM B TaOIUIAX
nokKaszareyiei, JOMYyCKalOTCs 3HAUYUTENIbHBIE OIIMOKH,
HeynoBneTBopUTEIbHO . .

MPOSIBIIACTCS] OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB T10
pany IoKa3aTeJcH, CTYJIEHT HCIIBITBIBAET
3HAYUTEJIbHBIC  3aTPyJAHEHUS TIPU  ONEPUPOBAHUU
3HAHUSMU U YMEHHUSIMU TNPU HMX TMEPEHOCE Ha HOBBIE

CUTYallUHU.

@DOHJIbI OLIEHOYHBIX CPEACTB NPEICTABICHbI B MPUIOKEHUU 4 K paboueit
IIPOrpaMMe.

7. YueOHO-MeTOAMYECKOEe U HH(POPMAIIMOHHOE 00ecTiedeHUe TUCIUTIMHbI.

a) OCHOBHAas JiuTeparypa:

1. Conpmatkun, A. B. BBenenue B METO/l KOHEYHBIX DJIEMEHTOB : y4eOHOE
nocodue / A. B. Connmarkun, E. C. bapanoBa. — Cankr-IlerepOypr : BI'TY
"Boeumex" um. JI.®. Yerunona, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.

URL: https://e.lanbook.com/book/172238

2. Mumenkos, [.B. MeToa KOHEYHBIX 3JIEMEHTOB B KypCe COMPOTHUBIICHUS
MaTepHalioB [DIeKTpOHHBIN pecype] : yueb. mocooue / I'.B. Mumienkos, FO.H.
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Camorun, B.I1. YupkoB. — DnektpoH. naH. — Mocksa : ®mmarnut, 2015, —
472 c. — Pesxxum noctyma: https://e.lanbook.com/book/71992.

0) 10MOJIHUTEIbHAA JIUTEpaTypa:

1. Makapos, E. I'. MeToa KOHEUHBIX 3JIEMEHTOB B IMTPOYHOCTHBIX PACUETaX :
yueOHoe nocodue / E. I'. MakapoB. — Caunkrt-IletepOypr : BI'TY "Boenmex" um.
J.®. Yerunona, 2017. — 136 ¢. — ISBN 978-5-906920-49-2.

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

B) IPOrpaMMHOe ofecriedeHHe U HHTEPHET-PecypChl:
[IporpammHoe obecrieueHue:
- YHUBEpCaabHas MporpaMma MeTo/1a KOHEUHBIX 3JIEMEHTOB, IPUMEHsAeMas Ha
MPEANPUATASIX MAITHHOCTPOCHHUS;
- yHUBepcalibHasg mnporpamma 3-D mnpoekTupoBaHus, MpUMEHseMas Ha
MPEANPUATASIX MAITHHOCTPOCHHUS;
- o(hricHOE MporpaMMHOE OOEeCIIeYEHHE.
DJIEKTPOHHBIN 00pa3oBaTEILHBIN pecypc:
Kypc «MeTtog KOHEUHbIX 3JIEMEHTOB (MOyJIb 1)»
https://online.mospolytech.ru/course/view.php?id=10121

8. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue TUCIUIIMHBI.

o CrneunanusupoBaHHas yueOHas nabopatopus kadenps! «/unamuxa,
IPOYHOCTh MAIIMH M CONpPOTUBIECHHE MarepuanioB» Ayn. H-212, ocHameHnnHas
KOMITBIOTEPAMH C YCTAHOBJIEHHBIM HEOOXOAMMBIM IMPOTPAMMHBIM 00€CTIEUEHUEM;

o [IpoekTopsbl, 3KpaHbl 71 AEMOHCTpAUU O0ydYarolUX MaTepHalioB,
Mpe3eHTalul, y4eOHBIX (PUITEMOB.

9. MeToauyeckue peKOMEHIANNH JIJIsl CAMOCTOSITEIbHO PadoThI
CTY/€HTOB
9.1 Metoanueckue yKa3aHus M0 BbINOJHEHUIO U 0(pOPMIIEHHIO PACYETHBIX
3aJaHUM N0 JUCHUIUIHHE «MeTo] KOHEUHBIX 3JIEMEHTOBY

9.1.1 TpeboBanusi K 0pOPMIEHHIO BHITNIOJHEHHBIX PACYETHBIX 32 JaHMIi
e BrimonHeHHoe pacueTHOE 3aJaHHE JOKHO OBITh O(OpPMIIEHO HAa JIMCTaX
dopmara A4 co creAyOMUMH MOJSIMU:

e Jleeoe - 25wmm.
e Bepxnee - 15wmm.
e [IpaBoe - 15wmm.
e Hwmwxnee - 15 wmwm.

e BEINOJHEHHOE PACUETHOE 33/IaHUE JOJKHO UMETh TUTYJIBHBIA JUCT. [Ipumep
odopMIICHUSI TUTYJBHOTO JIUCTA MOKa3aH B MPHJIOKECHUH.

e BBINOJHEHHOE paCYETHOE 3aJJaHUE JIOJDKHO COJIEP/KATh CIEAYIOLINUE pPa3JIesbl:
e ConepxaHnue.

18


https://e.lanbook.com/book/121830
https://online.mospolytech.ru/course/view.php?id=10121

Bsenenue.

OcHOBHas YacCTh.

3aKII04YcHHE.

Cnucok HMCIOJIb30BaHHOM JIUTEPATYPHI.

[Tpunoxxenus (He SBISAIOTCS 00s3aTEIBLHON YaCThIO OTYETA).

o CrpaHuipl  OTYeTa  JOJDKHBI  OBITH  NPOHYMEpoBaHbl.  Hymeparms
HAYMHAETCS CO BTOpPOHM cTpaHUIlbl. Ha THTyJIhHOM JHCTE HOMEp CTpaHUIIE
HE TPOCTABJISAETCA.

e B OCHOBHOM YacTW HaXOJATCS BCE MPOHYMEPOBAHHBIE TJIaBbl, Mmaparpadbl U
nojamaparpadai.

Hymepanust maparpadgoB u noamaparpadoB IPOU3BOIATCS CISTYIOITUM
obOpa3zom:

o [lepBas uugpa obo3HayaeT HOMEp IJIABHI.

e Bropas mudpa - nopsaxoBslii HOMep mnaparpada.

e Tperbs nudpa - NOPSAKOBBIA HOMEp moAnaparpada.
Hanpumep, naparpad 2 u noamnaparpad 5 maparpada 2 riaBsl 3:

e |lIl Onucanmne pacueTHo# cxeMbl

e 3.2 I'pannyHbIEe yCJIOBUS

e 3.2.5 I'pannunble yCJIOBHS MO NepeMellleHUIM

Hymepanuss pucyHKOB NMPOU3BOAUTCS CIEAYIOIIUM 00pa3oMm:
e [lepBas uugpa obo3HayaeT HOMEpP IJIABHI.
e Bropas mudpa - nopsaKoBbIi HOMEP PHUCYHKA B IJIaBE.

Hanpumep, pucyHOK B TaBe 3, UMCIONIUN MOPSAAKOBBIN HOMmep 11:

e Puc. 3.11. /luamoroBoe OKHO BBOJA HMCXOJHBIX JAaHHBIX
Touka B KOHIIe Ha3BaHWS TJIaBBI, Maparpada, moamnaparpadga U pruCyHKa He
craButTca. Ha3Banue riaBbl MUIIETCS 3arJIaBHBIME MTOJTY>KUPHBIMHU OyKBamu.
Ha3Banus naparpadoB u noamnaparpadoB MUITYTCS CTPOYHBIMU
MOJTY>KUPHBIMU OYKBaMU, 3a HCKIIOUYEHUEM TIEPBOM OYKBBHI, 3aTJIaBHOM.
[Toamaparpadsl MOTYT OBITH BBIJIETICHBI KYPCHBOM.

e Hymepamuss  uCMONB30BaHHOW — JUTEpATyphl  NPOU3BOAUTCA  JIMOO B
andaBUTHOM TMOpPSIKE, JMOO MO MEpe CChUIOK HAa HEE B TEKCTE KYpPCOBOM
paboTHI.

[Tpumepsl odopmiteHHs] TUTEPATYPHI.
Kunurn:

e bunepman B.JI. — Teopust mexannueckux koaedanuii. — M.: Beicii. mikosna,
1980. — 408 c.

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

e bopucos 10.C., bnarosemenckuii FO.H., Imutpuuenko C.C.,
[TankparoB H.M. AHanu3 NpUuMEHUMOCTH YPaBHEHU U HCCIIEJOBAaHUE
dbopmbI KpuBOH ycTanmocTH // 3aBojckast taboparopus. J[narnoctuka
martepuanon, 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 TpeGoBaHus K COAEP:KAHUIO PA3/1€JI0OB BbINOJHEHHBIX PACUYETHBIX

3aJaHul

1. B comep:kaHWMM JOKHBI OBITh TPEJICTaBICHBI Ha3BaHMA BCEX TIJIaB,
naparpadoB ¥ noanaparpaoB ¢ yKa3aHHEM HOMEPOB HAYAJIbHBIX CTPAHHILI.

2. Bo BBegeHMum OOOCHOBBIBACTCS AaKTyaJbHOCTh M CTaBUTCS IIeNb pPalOTHI,
NIEPEUUCISIIOTCS  pelIacMble 3aJadd M JIAeTCsl KpPaTKOe COAEpkKaHHE BCEX
riaB. J{ns KypcoBOro npoeKTa, COJEP)KAIIEro KOHKPETHBIE 3aJauM, JAETCs
IIOCTAaHOBKA 3a/1a4.

TeopeTtnueckas paboTa MOXKET HOCUTh OIMCATENIbHBIN WM

METOMYECKUN XapaKTep.

3. B ocHOBHO#iI 4yacTH MOJPOOHO OMHUCHIBACTCS IOCISIOBATEILHOCTDh PEIICHUS

3aauu.

Ilpumepnwiii n1aH OCHOBHOW 4acTH

[TocranoBka 3amauu. CBeneHus 00 OOBEKTE WCCIECNOBAHUS U
00J1aCTH MAIIMHOCTPOCHHSI.

Teopernueckrie  OCHOBBI ~ PEIICHUS  3aJayd, HCIOJb3yEMbIE
QITOPUTMBI.

Ornucanue nporpaMMHOro o0ecreueHus

HcxoaHble JaHHbBIE, ONTUCAHNUE PACUETHOU CXEMBI.

Xapakrepuctuku monenmun MKD. KoandecTBo 351€MEHTOB, y3II0B,
CTEIEHEN CBOOOIEI.

Ornrcanue TUMOB KOHEYHBIX AJIEMEHTOB.

HNudopmarus 00 ycmoBUAX 3aKpETICHUS U HATPYKCHHSL.
[TocnenoBarenbHOCTh  (DOPMUPOBAHHMS ~ MOJCIH  CPEACTBAMHU
nporpamMmmbl MKD, 0c0O€HHOCTH TTOATOTOBKU MOJIEIIH.
Nudopmariust o nmporecce perieHus 3a/1auu.

CBeneHuss O KOMIBIOTEPE, XapaKTepUCTHKax mporpammbl MKO
(Ha3BaHue, BEpCHS, BO3MOKHOCTH), HEOOXOTUMBIX
BBIYUCIIUTEIBHBIX PECYPCaX, BPDEMEHU PEUICHUS.
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e AHanu3 pe3yJbTaTOB PACUETOB.

4. B 3akil04eHMM  Jae€TCid KpaTkasi  OIICHKAa UM  OCHOBHBIC  BBIBOJbI
BBITIOJTHEHHON palOTHI.

5. B npuioxkenmne BbIHOCUTCS MHGOPMAIMOHHBIA MaTepuall, HE TpPeOYIOMIHii
JIETANBHOTO PACCMOTPEHHUS B OCHOBHOM YacTu (Hampumep, TaOiuilbl, rpadukmy,
PUCYHKH, JIUCTUHTH MPOTPaMM U T.I.)

9.1.3 TpeboBanusi K BHINOJTHEHHUIO PACYETHBIX 3aJaHUIi

1. PacueTHoe 3amaHue MAODKHO OBITh OGOPMIICHO COTVIACHO TpeOOBAHHIM
yKa3aHHBIM BBHIIIIE.

2. CopeprkaHHE pacue€THOTO 3aJJaHUsl IOJHKHO COOTBETCTBOBATh IEPEUUCICHHBIM
BBIIIIE TPEOOBAHUSM.

3. Pacuernoe 3ajaHue JOJDKHO OBITH CJAHO 32 JBE HEJACHW J0 OKOHYAHMS
ceMecTpa.
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[Tpunoxxenue 1.

CTpyKTypa u coaepkaHue TUCHUILIHHBI «MeToX KOHEeYHbIX 3J1eMEHTOB)
no HanpasaeHuo noAroroBku 01.03.02 [lpuknagnas mareMaTuka 1 nHGopMaTHKa (YPOBEHb CHIEHHAIUTETA).
Ipopuias «MHTEIIEKTYyaIbHbIE CHCTEMbI YIIPABJICHUSI TPAHCIIOPTOM "'

Ha6op 2023 1.

= Buabi yueOHoli padorsl, Dopm
g § = BKJIIOYASl CAMOCTOSITEIbHYIO Bujbi caMmocTOoATEILHOI PaGoThI bl
Paznen g 2 § paboTy CTY1€HTOB, CTY/IEeHTOB aTTecT
%)
%]
/n S T 3 U TPYA0EMKOCTh B Yacax auuu
J | I/C | Ja6 | CPC | KCP | K.P. | K.IL | PT'P | Pecpepar | K/p |3 | 3
IsaTbiii cemecTp
1.1 | Tema 1. Beeoenue 5 1-2 2 2 4
Tema 2. Ceéeoenus u3
1.2 | mamemamuku u mexanuxKu 5 3-6 4 4 8
depopmupyemozo meepoozo mena.
Tema 3. Memoo koneunvix
1.3 | anemenmoe Kak eviuucaumebHolil 5 7-10 4 4 8 +
Memood pewtenus 3a0ay MeXanuKku
Tema 4. Memoo koneunvix
14 |21emenmos 3a0aue niocKo20 5 11-14 | 2 4 8
HANPANHCEHHO020, NJIOCKO20
0edopmuposannozo cocmosaHuil
Tema 5. Teopus
1.5 | uzonapamempuueckux KOHe4HbIX 5 14-18 | 4 4 8
INeMEeHm o8
Dopma ammecmayuu C)
Bcero yacoB 1o quCIAIINHE 18 ) 18 36
B IISITOM CEMECTpe
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IlecToii cemecTp

2.1

Tema 6. Mooenu memooa
KOHEUHbIX )JICMEHI 08 014
pacuema naacmut u 000104eK

1-8

18

36

2.2

Tema 7. Mooenuposanue
menaonpo8oOHOCIMU MEMOOOM
KOHEUHbIX )71EMEHM 08

9-18

18

36

(DopMa aTrecranmum

Bcero yacoB o JucCHUILINHE
6 uecmom ceMecmpe

36

72

C

eabLMOIi cemec

p

2.3

Tema 8. Ipghexmuensvie uucnennvie
anecopummol, UCHOb3YEMbLE 8
COBPEMEHHOM NPOZPAMMHOM
obecneuenHuu Memooa KOHEeUHbIX
9/1eMeHmoé.

11-14

18

36

2.4

Tema 9. Ilymu noeviuenusn
MOYHOCIU PACYEMHO20 AHAIU3A
KOHCMPYKUUil agmomoouneii u
mMpPaKkmopoe, 6blNOJIHACMO20
MeMmo0OM KOHEUHBIX IJ1eEMEHM08.

14-18

18

36

(DOPM(I ammecmauuu

Bcero yacoB no qucuuruinHe
B C€ZIOMOM ceMecTpe

36

72

Bcero yacoB no AMcuuIJIMHE BO
BCEX CeEMeECTpax

18

18

72

180
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Ipunoorcenue 2 k
5 5 pabouetl npocpamme
MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHI A POCCUNCKOU ®EJEPALIMN

DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXIEHME BBICILIET'O OEPA3OBAHNS
«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH ITOJIUTEX)

Hanpasaenue moarorosku: 01.03.02 Ipukaagnas MaTreMaTuka u HH(poOpMaTHKa
(YpoBeHBb clienMaINTEeTA)
Ipoduns: "' UHTe/NIeKTYaJIbHbIE CHCTEMbI YIIPABJIEHHUSI TPAHCTIOPTOM "'
Dopma obyyenus: ouHas
Buo npogheccuonanvroui deamenvrocmu: (B coomeemcmeuu ¢ @1'OC BO)

Kagpeopa: /Tunamuka, npounocms mawiun u conpomueieHue Mamepuanos

@OH/] OHEHOYHbBIX CPEJ/ICTB

MO JUCLMUILJIMHE
«MCTOI{ KOHCYHBbIX 3JICMCHTOB)

Cocrag: 1. [TaciopT (hoH/Ia OLIEHOYHBIX CPEACTB

2. Onucanue OleHOYHBIX CPEACTB:
DK3aMeHaIMOHHbIE 3a1aHHs.

CocTaBuUTEb:

Pycanos O.A.

Mockea, 2024 200
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TTIOKA3ATEJIb YPOBHSA COOPMUPOBAHHOCTH KOMIIETEHLIMA

Tabmuma 1

MeToa KOHEYHBIX 3JIEMEHTOB

dIrocBO 3

B niporiecce 0CBOCHUS JaHHOW AUCIUTUIHHBI CTYACHT (DOPMUPYET B JEMOHCTPUPYET CICTYIOIINE
o01menpogeccuoHaJIbHbIE U MPOdecCHOHATIbHbIE KOMIIETEHIMH:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnonorus ([ @opma

NH- DOOPMYJIUPOB- (popmupoBaH |OLEHOYHO

JEKC KA usl ro
KOMIIETCHIUI (CpeACTBa

Crtenenu ypoBHeil 0CBOeHUsI
KOMIIeTeHIIN I
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OIIK-2

Croco0eH HCIOIb30BaTh U
aanTHPOBATh
CYILIECTBYIOIINE
MaTeMaTHYECKUE METOIBI H
CHCTEMBI
POrPaMMHUPOBAHUS IJI
pa3pabOTKN U peaTn3anun
QIITOPUTMOB PEILCHUS
NPHUKIIATHBIX 321249

3HATh:
HaNpaBJICHUS PA3BUTHUSI BEIYHCIUTEIbHBIX METONOB B
MexaHHKe U 3(Q(EeKTHBHBIC BBIYNCIUTEIbHBIE
QJITOPUTMBI, IPUMEHSIEMBIE B COBPEMEHHOM
[IPOTrPaMMHOM OOECTICUEHNH IS PEIICHNS IPUKIATHBIX
3a7a4 aHaJIM3a HAIIPSHKEHHO 1e()OPMUPOBAHHOTO U
TETJIOBOTO COCTOSIHUI KOHCTPYKIMI aBTOMOOMIEH 1
TPaKTOPOB.

YMeThb:
MCII0Ib30BaTh COBPEMEHHOE POrpaMMHOE 0OecriedeHue
UL PACUETHOI'O aHAJIU3a HAIPSKEHHO

e OpMHUPOBAHHOT'O U TEILIOBOT'O COCTOSTHUI JeTaleii 1
y3JI0B aBTOMOOMIIEH U TPAKTOPOB.

BJIAJCTh:
HaBBIKaMU HCIIOJIb30BAHUS OJTHOM U3 COBPEMEHHBIX
BBIUHCIUTEIBHBIX IPOTPaMM, Pean3yIoIeil MeTo
KOHEYHBIX JIEMEHTOB, Ul PacdyeTa HapsKEHHO
Je(opMHPOBAaHHOTO 1 TETIIOBOTO COCTOSIHUH JieTaneit
Y y3JI0B aBTOMOOMIJIEH M TPaKTOPOB .

CamocTos-
TeNpHas paboTa,
TIEKIIHH,
[paKTUYECKUE
BAHATHUS

ba3oBblii ypoBeHb:

- CIIOCOOCH OpUEHMUPOBAMbCA 6 HANPAGICHUSX
PazeuUmMUsL BLIYUCTUMENbHBIX MEMOO08 8
lMexanuke u pazoupamscs 6 cnocobax
UCN0Ib308AHUA P DEKMUBHBIX
6bIUUCTUMENbHBIX ANCOPUMMAX, NPUMEHSIEMbIX
6 COBPEMEHHOM NPOSPAMMHOM ObecneyeHuu
0/151 peutenus nPUKIAOHbIX 3a0ay AHATU3A
HANPANCEHHO OeDOPMUPOBAHHOZO U MENTOB020
COCMOSIHUTL KOHCIPYKYUTL asmomoouiel u
mpakmopos.

Bocpon3BoACTBO OIYYEHHBIX 3HAHUHU B XO/I€
TEKYLIEro KOHTPOJIA.

IloBbILICHHDBIN YPOBEHB:

- CIIOCOOCH caMOCmOsAmenbHO

OpUEHMUPOBAMbCA 8 HANPABTIEHUAX PA3GUMUSL
BLIUUCIUMENLHBIX MEMO008 8 MeXaHuKe U
pazbupamuvcsi 6 cnocobax UCnonb308aHUS

D PexmusHbIX GLIMUCTUMENLHBIX AN2OPUMMAX,
NPUMEHACMBIX 8 COBPEMEHHOM NPOZPAMMHOM
oOecneuenuu 015 pewleHuss NPUKIAOHBIX 3a0ay
AHAU3A HANPANCEHHO 0eOPMUPOBAHHO2O U
mMennoozo cocmoanulli KOHCIMPYKYUtL
agmomobdunel u mpakmopos,

- CIIOCOOCH  CcaMOCMOAMENbHO — UCNONb308ANb
coepemennoe npocpammHoe obecneuerue Ol
ananusa HANPANCEHHO deghopmuposantozo
COCMOAHUA U HNpoOYHOCMU Oemdanell U Y3108
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OIIK-3

CnocobeH NpUMEeHsITh U
MOIHDUIUPOBATD
MaTeMaTHYECKUE MOJICITH
TSI PEILICHUS 3a/1a4 B
o0nmacTH
npodeccrnoHanbHON
e TeBHOCTH

3HATH:
BO3MOYKHOCTH COBPEMEHHOT'O IPOTPaMMHOT0
oOecriedeH s MeTOJa KOHEYHBIX DJIEMEHTOB IS
peLIeHN HH)KSHEPHBIX 3a/1a4 IIPU [IPOU3BOJICTBE,
MOZEPHHU3AIMU U PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTUUECKHUX CPEJICTB, X TEXHOJIOTHIECKOTO
00Opy/IOBaHUs M KOMIUIEKCOB Ha HX 0ase .
YMeTh:
[10JIb30BaTHCS! BO3MOXKHOCTSIMH, NTPEAOCTABISIEMBIMU
COBPEMEHHBIM IIPOTPaMMHBIM 00€CIICUeHHEM METOAA
KOHEYHBIX 3JIEMEHTOB ISl IPOBEICHUS TEOPETUUECKUX
Hay4YHBIX UCCIICIOBAHUI MPU PSLICHUH HHKESHEPHBIX
3314, BOSHUKAIOIIUX [TPU [IPOU3BOICTBE,
MOZEPHHU3AIMU U PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTUYECKUX CPEACTB, HX TEXHOJIOTHYECKOTO
000pyIOBaHUS M KOMIUICKCOB Ha HX 0ase .
BJIaieTh:
npueMamu 00pabOTKHU TaHHBIX U 3 PEKTHBHBIMU
ATOPUTMAMH HHTEPIIPETALUH PE3yIbTaTOB
KOMIIBIOTEPHOT'0 aHAJIN3a HAIIPSHKCHHO-
Je(hOPMUPOBAHHOTO H TEIUIOBOTO COCTOSHHI ieTanel
Y y3JI0B MAIIHH.

CamocTos-
TeNpHas paboTa,
TIEKIIHH,
[paKTHyec-Kue
BAHATHUS

ba3oBblii ypoBeHb:

- CII0cOOEH BBITIOIHATH TEOPETHYECKUE
MICCIIEIOBaHMS IyTEM IIPOBEJCHNUS PacieTOB
METO/IOM KOHEYHBIX 3JIEMEHTOB HaNPSKEHHO-
neopMIPOBAHHOTO M TETIIIOBOTO COCTOSTHUN
KOHCTPYKTHBHBIX 3JIEMCHTOB TPAaHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEICTB.

Bocnpon3BoACTBO NOIYUYEHHBIX 3HAHUH B XOZ€
TEKYIIEro KOHTPOJIS.

[loBbIIEHHBbIH YPOBEHB:

- CIIOCOOEH  camocmosmenbHo  BBIOIHATH
TEOPETUUECKUE UCCIIeIOBaHUs myTeM
[IPOBEACHUS  PAacyeTOB  METOAOM  KOHEYHBIX
DIIEMEHTOB HAaMpsHKEHHO-Ie(OPMUPOBAHHOTO U

TETJIOBOTO COCTOSIHUI KOHCTPYKTHUBHBIX
DJIEMEHTOB TPaHCIIOPTHO-TEXHOJIOTMIECKUX
CpEICTB.

MMPAKTUYCCKOC MPUMCHCHHUC IMOJTYYCHHBIX 3HAHUI
B I[ponecce TIOArOTOBKM K CEMHHApaM, K
BBICTYIIJICHHUIO C JOKJIAIOM
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Hepeltenb OUECHOUYHbIX cpe()cme no Oucuunmme

«Memoo Koneunvix 31emenmoes)

Ipunosicenue 3
K paboueil npoepamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpartkas xapakrepucTHKa OLIEHOYHOT O OLICHOUHOTO CPECTBA B
OC cpezcTBa CpeacTBa ®OC
CoBMecTHas JESITeIbBHOCTh TpYIIIbI
00y4aromuxcst u MeAaroru4eckoro
paboTHHKA oJ yIIpaBJIC€HUEM
Tenosas u/mm MeJaroru4eckoro  paboOTHUKA C  IENbIO Tema (mpobiiema),
1 poleBas urpa pemieHusT Y4eOHBIX M TPOPECCHOHATIBHO - KOHLCTILS, POITH 1
(1) OPHEHTHPOBAHHBIX 33/1a4 IYTEM WIPOBOTO | OKUJACMBbIH PE3YILTAT 110
MOJICIIMPOBAHUSl  peaIbHOW  MPOOJIEMHOMN KXKIOU Urpe
cutyaruu. [lo3BoysieT OIeHWBATH yMEHHE
QHAIM3UPOBATh M pellaTh  TUIHYHBIC
npodeccuoHaNbHbIC 3a/1a4H.
[IpoGiieMHOe  3agaHMe, B KOTOPOM
oOydaromeMycsi IpearaloT  OCMBICIHTD
2 Keiic-3agaua peabHYIO npodecCHoHaNbHO-  [3ajaHus JIs pEIIeHUs Kekc-
(K-3) OpPUEHTUPOBAHHYIO CHUTYAIIHIO, 3a/1a4u
HEOOXOIUMYIO  JUll  pELIEHUs  JIaHHOU
MPOOJIEMBI.
CpeAcTBO KOHTpOJI YCBOEHHUS Y4eOHOro
MaTepuaiga TeMbl, pa3felia WU pa3JesioB Borpoc! 10
3 KomnokBuym TUCITUTUIMHBI, OPraHU30BaHHOE KaK y4eOHOe y
(K) 3aHsTHE B BUJIE co0ecenoBaHUs TeMam/pasjieiam
JUCUUTUTHHBI
Mearoruyeckoro paboTHUKa c
00y4aroIMMUCS.
KonTponbHas pabora CPeICTBO  NPOBEPKH | YMEHMIT NIPHMEHATS KOoMITUIEKT KOHTPOJIBHBIX
4 MOJIyYCHHBIC 3HAHWS JUISI PEIICHHS 3a/1ad .
(K/P) 3a/IaHHH 110 BapuaHTaM
OTpeIeIEHHOTO THIIA TI0 TEME HIIM Pa3aeny
Kpyrbiii cron, OrneHOYHBIE  CpeACTBA,  MO3BosIoNMe | [lepedeHb MUCKYCCHOHHBIX
BKJIIOUUTh  OOYYalOIIUXCS B  TpOIlecC TEM JIJIsl IPOBEICHUS
5 Hoﬂé[ﬁ;l;zc;ii’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IPOOIEMBI  [KPYTJIOTO CTOJA, AUCKYCCHH,
21662:TBI > M OILIGHUTh HMX YMEHHE apryMEeHTHPOBATh MOJIEMUKH, JUCITYTa,

COOCTBEHHYIO TOUKY 3pEHHUSI.

nebaToB
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IIpoekr

(1)

KoHeuHbli1  TpPOAYKT, TMOJy4yaeMbld B
pe3ynbTaTe IJIAaHUPOBAHUS M BBIMOJIHEHUS

KOMILJIEKCa yueOHBIX u
WCCIe0BaTeIbCKUX 3amaHuid. [lo3Bomser
OLICHUTDH YMCHUA 06yqafonmxc;1

CaMOCTOSITEIbHO ~ KOHCTPYHPOBaTh  CBOH
3HAHUS B MPOIIECCE PEHICHUS MPAKTUICCKIX
3a7ad M TpoOJeM, OPHUEHTHPOBATHCA B
MH()OPMAITMOHHOM

MPOCTPAHCTBE u YPOBEHB
c(hOpPMHPOBAHHOCTH AHATTUTHYECKUX,
MCCIICIOBATCIIbCKUX ~ HABBIKOB,  HABBIKOB
MPAKTUIECKOTO U TBOPYECKOTO
MBIIIICHUS.  MOXXET  BBINOJHATBCS B
WHIMBUYAIbHOM TIOPSIIKE WM TPYIIIOH
00yYaroIIMXCsl.

Tembl rpyIOBBIX /WK
VH/IMBUTyaJIbHBIX
IIPOEKTOB

Pabouas teTpanp
(PT)

JMTaKTHIeCKUM KOMILJIEKC,
[pEIHA3HAYCHHBIA [JI1 CaMOCTOSTEJIbHOMN
paboThl O0ydYaromierocss ¥ MO3BOJISIOIINN
OIICHUBATHh YPOBEHb YCBOCHUSI UM Y4€OHOTO
Marepuana.

Ob6paszern padoueit TeTpaau

Pa3HoypoBHEBEIE
3a/1a4U U 3aJ1aHus
(P33)

PasnuuaroT 3a1a4M U 3a1aHU:
a) PETPOYKTUBHOTO YPOBHS, MTO3BOJISFOIIIE
OLICHUBATh u
TUAarHOCTUPOBATh 3HaHUE (HPAKTUYECKOTO
Marepuaia (6azoBbIC MOHSATHS,
QITrOPUTMBI, (AKTh) U YMEHHUE MPABUIHHO
MCIIOJIB30BaTh CHENHaJIbHbIE TEPMHHBI U
MOHATHUS, y3HaBaHHE OOBEKTOB U3y4YEHHs B
paMKax OTIPEIENIEHHOTO paszena
TTMCLUTITUHBI,
0) PEKOHCTPYKTHUBHOTO YPOBHH,
[O3BOJISIOIINE OLIEHUBATh U
TMarHOCTUPOBATh YMEHHSI CHHTE3WPOBATh,
aQHAJTM3UPOBaTh, 0000IaTh (aKTHUECKUH U
TEOPETUIECKUI Marepuan c
bopMmynupoBaHuEM KOHKPETHBIX
BBIBOJIOB,  YCTAHOBJICHHEM  IPUYHHHO-
CJIEZICTBEHHBIX CBSI3€iHi;
B) TBOPYECKOTO YPOBHS,
MO3BOJISIOIINE OIL[CHUBATh u
TMarHOCTUPOBATh YMEHHsI, HHTETPUPOBAThH
3HAHUS Pa3IuYHBIX obacrei,
AQpryMEHTHpPOBAaTh  COOCTBEHHYIO  TOUKY
3pEHMSL.

KoMIutekT pa3HOypOBHEBBIX
3aJ1a4 U 3aJJaHui

Pacyerno-
rpaduueckas padbora
(PT'P)

CpelncTBO TPOBEPKM YMEHHMM TNPUMEHSTh
MOJTy4YEHHbBIE 3HAHHUS (o) 3apaHee
ONpPEACICHHON METOJUKE JUISl  PELICHUS
3a7a4y  WIM 33J]aHUM [0 MOJYNI0 WIH
JAUCIHUIIJIMHE B IICJIOM.

KomrmuiekT 3aganmii s
BBITIOJTHEHUS PacueTHO-
rpaduyeckoit paboTsl
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10

Pedepar
(P)

[IpoaykT CaMOCTOSATEIIbHOMN paboThI
CTYJICHTa, MPEACTABISAIOMNNA COOOM KpaTKoe
M3JI0KEHUE B MMMCbMEHHOM BHJIE
[MOJIyYEHHBIX PE3YJbTaTOB TEOPETUYECKOIrO
aHaM3a OIpeAeNieHHOW HaydHOH (y4eOHO-
WCCIIEIOBATENIbCKOM)  TeMbl, TI/Ie  aBTOP
PacKpbIBae€T CYyTh HCCIIEIyeMOW MPOOIEMBI,
[IPUBOJUT PA3JIMYHbIE TOUKH 3PEHUS, a TAKXKE
COOCTBEHHBIE B3IJISI/IbI HA HEE.

Tems! pepeparon

11

Hoxman,
cooO1eHmne

(AC)

[IpoaykT CaMOCTOATEIIbHOM paboThI
CTYACHTA, MPECTaBIISIOINI co0oi
myOInYHOe BBICTYILJICHUE 1o
MPEACTABICHUIO TOJYYEHHBIX pPE3YJIbTaTOB
peteHus OIpeIeTICHHON yueOHo-
MPAKTUYECKOH, Y4eOHO-HCCIIE0BATEIbCKOM
VI HAYYHOU TEMBI

Tems! T0oKIa510B,
COOOIIIEHUI

12

VYeTHBI onpoc
cobece0BaHueE,
(YO)

CpencTBo KOHTpOJIS, OPraHW30BAaHHOE Kak
crienManbHas ~ Oecela  MEIAroruveckoro
paboTHMKAa C OOy4arollUMCs Ha TEMBI,
CBSI3aHHBIC C W3y4yaeMOW JAMCUUIUIMHOW, W
paccuMTaHHOE HA BBIICHEHUE 00beMa 3HAHUMN
00yJaromierocs Mo OnpeeicHHOMY paszeny,
Teme, polseMe U T.1II.

Bomnpocsl o
TeMaM/paszJieiam
JACIATUIHHBI

13

TBopueckoe 3ananue
(T3)

YacTHUHO perjiaMeHTHPOBAHHOE 3aJlaHue,
UMEIOIIee  HECTaHJApTHOE  pelIeHHe |
MO3BOJISAIONIEE JIMATHOCTUPOBATh  YMECHUS,
WHTErpUPOBATH 3HAHUS pa3IMYHBIX
o0acTeil, apryMeHTHPOBaTh COOCTBEHHYIO
TOYKY 3pCHUA. MoXeT BBIIIOJHATECS B
WHAVNBUAYAIbHOM TIOPSAIKE WM TPYIIOH
00y4JaroImuxcsl.

TeMbl TpYNIIOBBIX H/HUJIH

VHIUBUAYAIbHBIX
TBOPUYECKHUX 3alaHUI

14

Tect

(D

Cuctema CTaHIApTU3UPOBAHHBIX 3aJ[aHUH,
103BOJIIONIAS aBTOMAaTU3UPOBATh
npoleNypy H3MEpeHUs YPOBHS 3HaHMHA U
yMeHU# 00yJaronierocs.

DoH TECTOBBIX 3aJaHUN

15

Tpenaxep
(Tp)

TexHUYecKoe CpelcTBO, KOTOPOE MOXKET
6I)ITI) HUCITIOJIB30BAHO 1A KOHTpOJ'IfI
MPUOOPETEHHBIX CTYACHTOM
MPOPECCUOHAIBHBIX HABBIKOB U YMEHUU TIO
VIIPaBIECHUIO KOHKPETHBIM MaTepUallbHBIM
00BHEKTOM.

Kommiexkr 3aganmii  uid
paboThl HA TpEeHaXepe

16

Occe

CpencTBo, MO3BOJISIIOIIEE OLEHUTh YMEHHE
oOydarolierocss MUCbMEHHO W3JIaraTh CYTh
MOCTABIEHHOW MPOOJIEMBI, CaMOCTOSATEIHHO
MPOBOJIUTh aHAJIU3 dATOW MPOOJIIEMBI C
MCIIOJIb30BaHUEM KOHLEMIUN u
AHAITUTUIECKOTO HHCTPYMEHTapUs
COOTBETCTBYIOIIEH  JUCHUIUIMHBI,  JIeJaTh
BBIBOJIBI, 0000IIAIOIINE aBTOPCKYIO MO3UITHIO
M0 TIOCTAaBIIEHHOH MpoodIieMe.

Tematunka 3cce
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®akynsrer TPAHCITOPTHBIN, kadenpa «/IuHaMuka, IPOYHOCTh MAIIHH H
CONPOTUBIIEHUE MATEPUAIIOB)

JucuuruinHa - MeToa KOHeYHbIX 3JIEMEHTOB

Hampasnenue -01.03.02 [pukiagnas mareMaTuka u nHGopMaTuka (YpOBEeHb
cnenuanureTa), npoduib: " MHTeNIeKTyaabHble CUCTEMBI YIIPABICHUS
TpaHcnopToM"

Bonpocsl 1J11 KOHTPOJIs1 3HAHUM

1. OcHoOBHbIE MOHSTHS METOJ]a KOHEYHBIX 3JIeMEHTOB. COBpEMEHHOE
nporpaMMHoe obecrieuenue. [locaenoBaTenbHOCTh pelieHus 3aaa4
METO/JI0M KOHEUYHBIX JIEMEHTOB.

2. KoneuHslii 351ieMeHT (ompeenenne). Y 37Ibl KOHEUHOTO JIEMEHTa
(onpenenenue). CreneHu cBOOOIbI KOHEYHOTO JIEMEHTA (ONpeICTICHNUE).
@yHKMU (HOPMBI KOHEYHOTO 3JIEMEHTA (OMPEEIICHHE).

3. CtpykTypa COBPEMEHHBIX TPOrPAMMHBIX KOMIIEKCOB METOAAa KOHEYHBIX
AJIEMEHTOB.

4. Ha3naueHue u pyHKUIUU Ipenporeccopa B IporpaMMax MET0/1a KOHEUHbIX
AJIEMEHTOB.

5. Haznauenue u QpyHKIIMM pemiaTesst B IporpaMMax MeTo/1a KOHEUHbIX
AJIEMEHTOB.

6. Ha3znauenue u (pyHKIMH OCTIIPOLIECCOPA B MPOrpaMMax METoja KOHEUHBIX
AJIEMEHTOB.

/. Hanpsixenus u neopmanuu (IOHATHSL, €AUHULBI U3MEPEHHS] ). BbipakeHust
nedopManuii uepes nepemenieHus. JInHelHbie COOTHOIICHUSI MEX Y
HaIpsSHKEHUSAMU U AehOpMALIUSIMU.

8. Ilnockoe HampsKEHHOE U TUIOCKOE e OPMUPOBAHHOE COCTOSIHUE.
KommnoHeHTsl HanpskeHuid U aedopmaliiii, OTAMYHbBIE OT HYJIS.

9. CooTHomIeHHs YIIPYTOCTH AJIs INIOCKOTO HANPSKEHHOTO COCTOSTHUSL.

10. ®ynxiuu hopMbl KOHEUHBIX d7IeMeHTOB. CBOMCTBA QYHKIIUN (DOPMBI.

11. ®ynkiuu GOpMbI CTEPKHEBOTO KOHEYHOTO AJIEMEHTA.

12. ®yHk1uu GOpMBI IIIOCKOTO TPEYTOILHOTO KOHEYHOTO DJIEMEHTA.

13. ®ynk1uu GopMbl 0aT0YHOTO KOHEUHOTO 3JieMeHTa. [lomuHombl OpmuTa.

14. ®ynkiuu GOpMbI TNIOCKOTO OMIIMHEHMHOTO 4-y37I0BOTO KOHEYHOTO
AIIEMEHTA.

15. ®ynkumn GopMbI TIIOCKOTO YETHIPEXYTOIBHOTO KBaIPATHYHOTO 8-y37I0BOTO
KOHEYHOTO 3JIEMEHTA.

16. ®ynkuuu GopMbl MIOCKOTO YETHIPEXYTOJIBHOTO KBAIPATUYHOTO 9-y3710BOTO
KOHEYHOTO 3JIEMEHTA.

17. ®ynkuuu GopMbl ECTUTPAHHOTO 0OBEMHOTO 8-Y3JI0BOI0 KOHEYHOTO
3JIEMEHTA C JINHEWHOM almpOKCUMAaIIUEN.

18. ®ynk1uu hopmbl mecTUrpaHHOro 00beMHOro 20-y3710BOr0 KOHEUHOTO
3JIEMEHTA C KBAIPATUYHOM aIIPOKCUMAIUEH.

19.TTpsimoit Mmetox nonydyeHus: cootHomenud MKDO.



20.ITpuHIMTT MUHIMYMa MOTEHIIMAIBHON HEPT U, KaK BO3MOXKHAsi OCHOBA
MKD.

21. ®yHKIMS OTEHIIUATBHONW SHEPTUU HA IPUMEPE CUCTEMBI ¢ 1 cTeneHbIo
cB0OOBI. DHEprus AehopmupoBanus. [loTeHITMAT BHEITHUX CHJL.

22.0011ee BbIpa)KeHHUE JJIsl MATPHUIIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

23.CBoiicTBa MaTPHUII Pa3pENIAOIINX CUCTEM JIMHEWHBIX aaTreOpandecKux
YpaBHEHUH B METO/I€ KOHEUHBIX 3J1eMEHTOB. CBOMCTBA MATPHULIBI
KECTKOCTH.

24 . Matpu1ia )KeCTKOCTH CTEPKHEBOTO KOHEYHOTO AJIEMEHTA.

25.Marpuna ¢pyHKIui GopmMbl CTEPKHEBOTO KOHEYHOTO dJIeMeHTa. MaTpuiia
nedopmanmii. MaTpuiia HarpsHKEHUM.

26.OCHOBHBIE COOTHOIIIEHHS METO/Ia KOHEUHBIX 3JIEMEHTOB Ha OCHOBE
OPUHIIMIIA MUHUMYyMa MOTEHIUAIbHON YHEPTUH.

27.MeTo1pl YMCIIEHHOTO UHTErPUPOBaHUs (DYHKLNN OJTHOTO apryMEHTa,
npumensieMbie B MKD. KBanparypusie popmyinsl ["aycca—Jlexanapa.
PopmyJia Tpaneuui YMCIEHHOTO HHTErpupoBanus. Popmyna CuMmmncona
YUCJIIEHHOIO0 UHTETPUPOBAHUS

28.OCHOBHBIE THITHI KOHEYHBIX 3JICMEHTOB.

29.Crep>kHEBOM KOHEUHBIN DJIEMEHT.

30. baroyHBI KOHEYHBIH JIEMEHT.

31. TpeyroabpHbIN TUHEHHBIA KOHEUHBIN 3JIEMEHT MII0CKOHATIPSKEHHOTO
COCTOSTHUSL.

32. TpeyrosabHbie KoopArHATHI TWTomaan (L — KoopauHATH).

33. Oynkuuu GopMbI U30MapaMETPUUECKUX KOHEUHBIX 31eMeHTOB Jlarpanxkena
u CepeHIunoBa CEMENCTB.

34.M3onapaMeTprueckre KOHeUHbIe 2IeMeHThI JlarpankeBa ceMeicTBa.

35. 3onapamerprueckrie KOHeUHble a1eMeHThl CepeHInuIoBa ceMeicTaa.

36. EcTecTBeHHBIE KOOPIMHATHI U30IIapaMETPUUECKUX 3JIEMEHTOB. VX CBS3b C
¢usnueckumu koopauHatamu. JuddepennupoBanue no Gu3n4ecKkum
KoopauHaTtaM (pyHKIUH (OPMBI SBHO BBIPAKEHHBIX UY€pe3 €CTECTBEHHBIC
KOOPIUHATHI.

37.YeThlpexyroabHbli OUTMHEHHBIN KOHSUHBIN SJIEMEHT TUIOCKOHAMPSKEHHOTO
COCTOSIHUS. BOCEMMY3710BOM IECTUTPAHHBIN AJIEMEHT JJ11 MOJEIIUPOBAHUS
TPEXMEPHOT0 HANPSXKEHHO-I€(POPMUPOBAHHOTO COCTOSIHHSL.

38.T'unote3nt Kupxrodda-Jlssa B reopun u3ruda miactud. edbopmanmu npu
M3ru0e TOHKOM TIaCTUHBI. BhIpakeHue a1 MOTEHIIMATIBLHOM SHEPTHH.

39.IIpAMOYTOIBHBIN KOHEUHBIHN 3JIEMEHT TOHKOU TuTacTUHBL. DyHKIHH GOpMBI.
Tpeyronsuuk Ilackans.

40.Ocnonbie MaTpullsl B MKD. Matpuiisl pyHkiuit popmsl, nedopmarui,
KECTKOCTH, MacC, S3KBUBAJICHTHBIX y3JI0BBIX HAIPY30K.

41. DopmupoBaHue r100a1bHOM MAaTPUIIBI KECTKOCTH KOHCTPYKLIUU U3 MATPHI]
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a7auH).

42.Y4eT rpaHUYHbIX YCIOBUI B METO/1€ KOHEUHBIX 3JIEMEHTOB.
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43.PacnipeieneHHble HArPY3KU B KOHEYHO-3JIEMEHTHBIX Mozelsx. [IpuBenenue
pacnpeneseHHbIX Harpy30K K y3J1aM KOHEYHO-3JIEMEHTHOW MOJEIIH.

44. MaTpuuHO€ ypaBHEHUE TMHAMUYECKOTO PABHOBECHUS KOHEUHO-3JIEMEHTHON
CUCTEMBI.

45.00611ee BbIpaXXeHHE 11 MAaTPULIBI MACC KOHEUHOTO JIEMEHTA.

46.MaTpuiia Macc CTEP>KHEBOTO KOHEYHOTO AJIEMEHTA.

47.MatpuuHnasi GOpMyJIHPOBKA 3a7]a4d ONPEACICHUS 4acTOT U (opM
COOCTBEHHBIX KOJICOaHUH KOHEYHO 3JIEMEHTHOM CHUCTEMBI B hopMe 3a1auun
Ha COOCTBEHHBIC 3HAUCHMS.

48.Meton LDLT qns penienus cucTeM TMHENHBIX anrebpandecKuX ypaBHEHHMI
B MKD.

49.Meton X0JeKoro Jyisi pelieHnsl CUCTEM JIMHEWHBIX alreOpandecKux
ypaBHeHul B MK3. Metoj cratndeckoil koHaeHcanuu B MKDO.

50. Pemienne cuctembl IMHEWHBIX aJlreOpandyecKuX ypaBHEHUH ¢ BEpXHEH Uiu
HIKHEN TPEYTrOJIbHOM MaTpHULIEH.

51.CBoiicTBa MaTpHI] CUCTEM JIMHEHHBIX aJIreOpanyecKuX ypaBHEHHM MTPU
MOJEJIIMPOBAHUU METOJIOM KOHEYHBIX JIEMEHTOB

52. Utepammonnsie MeTo b1 peteHus cucteM MKD. MeTton conpsikeHHBIX
IPaguEeHTOB.

53.IlorpemHocTy Mpy BBIIOJHEHUH PACUETOB METOJIOM KOHEUHBIX FJIEMEHTOB.
CriocoObl MOBBIILIEHUS] TOYHOCTH PACYETHOTO aHAJIN3a HAIIPSKEHHO-
1e(pOpMUPOBAHHOTO COCTOSIHUA B 3aadyax MKD.

54.0c0o0EeHHOCTH PACYETHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIEJIeH AeTaleH,
y3JI0B U KOHCTPYKIUI aBTOMOOUIEH 1 TpakTOpoB. OCHOBHBIE TPUEMBI U
CIOCOOBI MOJICTUPOBAHUS JIETAJICH, Y3JI0B U KOHCTPYKIIMI aBTOMOOUJICH U
TPaKTOPOB METOAOM KOHEUHBIX 3JIEMEHTOB.

55.I1yTu nOBBIILIEHNS] TOYHOCTHU BBITIOJIHSIEMOTO METOJIOM KOHEUHBIX
AJIEMEHTOB PACUE€THOIO aHAJIM3a HAMPSKEHHO-1€(OPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLUA aBTOMOOMIIEN U TPAKTOPOB.

56. YpaBHeHHE TEIUIONPOBOAHOCTH. [ paHWYHBIE YCIOBUS JIJIsl YPaBHEHHUS
TEIJIONPOBOJIHOCTH YUET IPaHUYHBIX YCIOBHI MEPBOro, BTOPOro U
TpeTbero poaa. CtaumoHapHas TEIIONPOBOIHOCT. Y paBHEeHUs Jlamaca,
ITyaccona.

57. ®opMyIMpPOBKa METO/1a KOHEUHBIX 3JIEMEHTOB ISl PELICHUS YPABHEHHUS
TETJIONPOBOHOCTH Ha OCHOBE MeToa byOHoBa-I"anepkuna. Yuer
I'PAaHUYHBIX YCIOBHUM B 3a7a4€ TEIJIONPOBOJIHOCTH.

58. Pemienne 3a1aun HeCTallMOHAPHOM TEIJIONPOBOJHOCTH METOAOM KOHEUHBIX
AJIEMEHTOB. SIBHas 1 HEsBHAs CXEMbI TPEYTOJIbHHUKA, CXEMa
nHTerpupoBanus Kpanka-Hukoncona.
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MUHHCTEPCTBO HAYKU 1 BBICILIETO OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXJAEHUE BBICHIEI'O
OBPA30OBAHUA

«MOCKOBCKHI HOJII/ITEXHI/\IJ‘IECKI/II\/'I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ COIPOTUBIICHHE
MaTepHaIoB)
Jucuunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hampasnenue -01.03.02 ITpuknagnas matemaTika u nHGopMaTrKa (YPOBEHb CIEITUATUTETA)
[Ipoduns: " UnTEmIeKTyaabHble CHCTEMBI YIPABICHHUS TPAHCIOPTOM'"
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 1
1. OcHOBHBIE MOHATHS METOJ1a KOHEUHBIX 3JeMeHTOB. COBpEMEHHOE MPOrPaMMHOE
obecnieuenue. [TocnenoBaTenbHOCTD pelIeHUs 3a7a4 METOI0M KOHEUHBIX 3JIEMEHTOB.
2. CTep:KkHEBOM KOHEYHBIH 2JIEMEHT.

3. 3agaya.
YTBepKIeHO Ha 3aceTaHiK Kadeaphl «__ » 2023 r., IIporokon Ne __
3aB. kadenpoii /A.A. CxkBop1oB/

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHMS POCCUCKOM ®EIEPALIUA
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIEI'O
OBPA30OBAHIS

«MOCKOBCKHMH HOHHTEXquECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIMN, kadenpa «/IMHaMUKa, IPOYHOCTH MAIIMH M CONPOTUBICHHE
MaTepHaIoB»
Hucuunnuna - MeToJ KOHEUHBIX 3JIEMEHTOB
Hanpasnenne -01.03.02 [Ipuknagnas maremMaTtuka 1 nHGopMaTruka (YypoBEHb CIIECIIHATINTETA)
[Tpoduns: «HTENIEKTyaIbHBIE CUCTEMBI YIPABIECHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJTAHUE Ne 2
1. Koneunslii anemMeHT (onpeaeneHne). Y3ibl KOHEUHOTro dieMeHTa (onpenaenenue). Crenenu
CBO0OO/IbI KOHEYHOTO dIeMeHTa (onpesenenne). DyHKIuu POpMbI KOHETHOTO IIEMEHTA
(ompenenenue).
2. TpeyroyibHbIN TUHEHHBIN KOHEUHBIN JIEMEHT IJIOCKOHAIPSHKEHHOTO COCTOSTHHUSL.
3. 3amaua.

YTBepkaIeHO Ha 3acefaHnu Kaeapsl «__ » 2023 r., IIporokon No ___

3aB. kadenpoii /A.A. CxBop110B/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepruaioB»
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 Ilpuknannas matemMatuka 1 nHGopMaTuKa (YpOBEHb CIICIIMATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6
IK3AMEHALIMOHHOE 3AJTAHHUE Ne 3
1. CrpykTypa COBpeMEHHBIX IPOTPAMMHBIX KOMIUIEKCOB METO/Ia KOHEYHBIX 3JIEMEHTOB.

2. CDYHKI_II/II/I q)OpMLI MECTUT'PAHHOIO 00BEMHOTIO 8-y3JIOBOFO KOHEYHOTI'O 3JIEMEHTA C TUHECHHON
aHHpOKCHMaHHeﬁ.

3. 3agaya.
YTBepKIAeHO Ha 3aceTaHiK Kadeaphl «_ » 2023 r., IIporokon Ne __
3aB. kadenpoii /A.A. CxkBop1oB/

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJEHUE BBICIHIEI'O
OBPA30OBAHNS

«MOCKOBCKHMH HOHHTEXquECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, TPOYHOCTb MAIIMH ¥ CONPOTUBIICHHE
MaTepruaioB»
JucuuminHa - MeToJ1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenne -01.03.02 [puknagnas maremMaTuka 1 nHGopMaTruka (YpoBEHb CIIEIIHATINTETA)
[Tpoduib: «MHTENIEKTYyalIbHBIE CUCTEMBI YITPABICHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJJAHUE Ne 4

l. Haznauenue u (I)YHKI_II/II/I npenponeccopa B mporpamMmax MCeToaa KOHCYHBIX 3JICMCHTOB.

2. [TorpemHOCTH MPU BBIOJIHEHUH PACcYeTOB METOJOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBIIICHHS] TOYHOCTH PACUETHOTO aHAINM3a HAMPSKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHHS B
3agagax MKDO.

3. 3agava.
VYTBepxkaeHO Ha 3aceanny Kadeaphl «_ » 2023 r., ITIporokosm No ___
3aB. kadempoii /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepruaioB»

Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 5
1. Hasnauenue n QyHKIMHM pemaTens B IPOrpaMMax METOIa KOHEYHBIX JIEMEHTOB.

2. ®yHKIUK GOPMBI MIECTHIPAHHOTO 00BbeMHOr0 20-y3]10BOr0 KOHEYHOI'O SJIEMEHTA €
KBQIPATUYHOW amlIpOKCUMAaIACH.

3. 3agaya.
YTBepKIeHO Ha 3aceTaHiK Kadeaphl «_ » 2023 r., IIporokon Ne __
3aB. kadempoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJEHUE BBICIIEI'O
OBPA30OBAHNA

«MOCKOBCKHMH HOJIPITEXHI{I"IECKI/IPI YHUBEPCUTET»
(MOCKOBCKUMU ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIMN, kadenpa «/IMHAMUKA, TPOYHOCTb MAIIMH ¥ CONPOTUBICHHE
MaTepHaIOB»
Jucnuninuza - MeTos KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 Ilpuknannas MatemaTtuka 1 nHGopMaTuka (YypoBeHb CHIEIIMATIUTETA)
[Ipodune: «MHTEMIEKTYalbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM
Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AIAHUE Ne 6
1. Haznavenue u (pyHKIMHU TOCTIPOLIECCOPA B IPOrpaMMax METO/1a KOHEYHBIX JIEMEHTOB.
2. UeTbIpeXyToJIbHbI OMTHHEHHBI KOHEYHBIH JIEMEHT TUIOCKOHATIPSHKEHHOTO COCTOSTHHS.

3. 3amaua.

YTBepkaIeHO Ha 3acefaHuu Kadempsl «__ » 2023 r., IIporokon No ___

3aB. kadenpoii /A.A. CxBop110B/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepHaIOB)
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hampasnenue -01.03.02 [Tpuxiagaas mareMatuka 1 uHpopmaruka (ypoBeHb CIICIIUATHTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 7

1. Hanpspxenust u nedopmanuu (MMOHATHS, AMHALBI H3MepeHus ). Boeipaxenus nedopmaruii

yepe3 nepeMenieHus. JInHeHbIe COOTHOIICHUSI MEXAY HAMIPSKEHUSIMU U JIehOpMaIusIMHU.
2. Mertox LDLT mst pelIeHus: CUCTEM JIMHEHHBIX aireOpandeckux ypaBHeHuid B MKD.

3. 3amaua.

VYTBepxkaeHOo Ha 3acefanny Kadeapbl «__ » 2023 r., [Iporoxon No __

3aB. kadeapoii /A.A. CkBopiioB/

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHM S POCCUCKOM ®EQEPALIUMA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXXJEHUE BBICIIEI'O
OBPA30OBAHNS

«MOCKOBCKHM HO.JII/ITEXHI/‘IJ‘IECKI/II‘/‘I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ CONPOTUBIICHHE
MaTepHaIOB»
Jucnunnuza - MeTos KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 Ilpuknannas MaremaTtuka 1 nHpopMaTuka (ypoBeHb CHIEIIMATUTETA)
[Ipodune: «MHTEMIEKTYalbHbIE CUCTEMBI YIPABIEHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 8
1. TInockoe HanpsKeHHOE U MI0CKOE iehopMHupoBaHHOE cOocTosiHUE. KOMIOHEHTHI
HanpsOKeHUH U JeopManuii, OTIMYHbIE OT HYJIS.
2. Metoz Xoenkoro /i pelieHus: CHCTeM JIMHEHHBIX anredpandecknx ypaBHeHuit B MKO.

3. 3amaua.

YTBepK/I€HO Ha 3aceaHuu Kadeapbl «__ » 2023 r., [IpoTtokom Ne
3aB. kadempoii /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKPII?'I YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepHaIOB)

Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB

Hampasnenue -01.03.02 [Tpuxinagaas MmareMaTuka u uHQOpMaTHKa (YPOBEHB CIICIIMATUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

9K3AMEHAILIMOHHOE 3AJIAHUE Ne 9
1. CooTHoleHus ypyrocTy isl INIOCKOTO HAITPSHKEHHOTO COCTOSHUSI.
2. Meron cratnuecko kouaeacanuu B MKD.

3. 3agaya.
VYTBepxkaeHOo Ha 3acefannu Kadeapbl «__ » 2023 r., [Iporoxon No
3aB. kadenpoii /A.A. CxBop1oB/

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHM S POCCUCKOM ®EQEPALIUMA
OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/JIEHUE BBICILIEI'O
OBPA3OBAHUA

«MOCKOBCKHM HOHHTEXquECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIMN, kadenpa «/IMHaMUKa, IPOYHOCTH MAIIMH M CONIPOTUBIICHHE
MaTepHaIoB)

Jucuumimza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 Ipuknannas matemMatuka 1 nHGopMaTuka (YpOBEHb CIICIIHATINTETA)
[Tpoduie: «MHTEMIEKTYyalIbHBIE CUCTEMBI YITPABICHHS TPAHCIIOPTOMY

Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJJAHHUE Ne 10
1. ®ynkunu GopMbl CTEPIKHEBOTO KOHEYHOTO AJIEMEHTA.
2. PemieHne cucTeMbl IMHEHHBIX alTreOpandeckuX YpaBHEHHUHA C BEPXHEH WA HIDKHEH
TPEYrOJIbHOW MaTpULIEH.

3. 3amaua.
YTBepkK/I€HO Ha 3aceaHun Kadeapbl «__ » 2023 r., I[Iporokon Ne
3aB. kadempoii /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepruaioB»
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 11

1. ®ynkunu GopMBbl IIIOCKOTO TPEYTOJbHOTO KOHEYHOTO 3JIEMEHTA.
2. CBoiicTBa MaTpPUIl CUCTEM JIMHEHHBIX areOpanyecKux ypaBHEHUH TPHU MOACTHUPOBAHUN
METO/I0M KOHEYHBIX 3JIEMEHTOB

3. 3agava.
VYTBepxkaeHO Ha 3acefannu Kadeapbl «__ » 2023 r., [Iporokon No __
3aB. kadempoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJEHUE BBICIHIEI'O
OBPA30OBAHNS

«MOCKOBCKHM HOJIPITEXHI{I"IECKI/IPI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ CONPOTUBIICHHE
MaTepuasioB»

Jucnunnuza - MeTo KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 Ilpuknannas MaremaTtuka 1 nHpopMaTuka (ypoBeHb CHIEIIMATUTETA)
[Ipodunb: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 12
1. ®yakuu GopmMbl OAIOYHOTO KOHEUHOTO 3eMeHTa. [lomnHOMBI DpMuTa.
2. Utepanmonnble MeTO B! perieHus cucteM MKD. MeTto conpshkeHHBIX TPAHCHTOB.

3. 3amaua.
YTBepxKaeHOo Ha 3acefanny Kadeaphl «__ » 2023 r., [TIporokosm No
3aB. kadenpoii /A.A. CxBop110B/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepruaioB»

Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 13
1. ®yakUU GOPMBI KOHEYHBIX 31eMEeHTOB. CBOMCTBa (DYHKINN (DOPMBIL.
2. YdeT rpaHMYHBIX YCJIOBHM B METO/I€ KOHEYHBIX 3JIEMEHTOB.

3. 3agaya.
VYTBepxkaeHOo Ha 3acefannu Kadeapbl «__ » 2023 r., [Iporokon No __
3aB. kadenpoii /A.A. CxBop1oB/

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUCKOM ®EIEPALIUA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJIEHUE BBICIHIEI'O
OBPA30OBAHNA

«MOCKOBCKHMH HOJIPITEXHI{I"IECKI/IPI YHUBEPCUTET»
(MOCKOBCKUMU ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ CONPOTUBICHHE
MaTepuaioB»

Jucnunnuza - MeToa KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 Ilpuknannas MaremaTtuka 1 nuHpopMaTrka (YypoBeHb CIIEIIMATUTETA)
[Ipodunb: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 14
1. ®ynkumu GopMbI IIIOCKOTO OMIIMHEHHOT0 4-y3710BOr0 KOHEYHOT'O JIEMEHTA.
2. PacripenieneHHble Harpy3Ky B KOHEUHO-3JIEMEHTHBIX MojiessiX. [IpuBenieHre pacupeaeaeHHbIX
Harpy3oK K y3J1laM KOHEYHO-3JIeMEHTHON MOJIeIH.

3. 3amaua.
YTBepK/I€HO Ha 3aceaHuu Kadeapbl «__ » 2023 r., [IpoTtokom Ne
3aB. kadempoii /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHN S POCCUCKOM ®EIEPALIN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepHaIOB)
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hampasnenue -01.03.02 [Tpuxiagaas mareMatuka 1 uHpopmaruka (ypoBeHb CIICIIUATHTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJIAHHUE Ne 15
1. ®yakuuu GopMBbI MIIOCKOTO YETHIPEXYTOJIBHOTO KBAAPATUIHOTO 9-y310BOr0 KOHEYHOTO
AJIEMEHTA.
2. [lpsimoii metox mosry4eHus cootHomeHnidt MKD (Ha mpuMepe CTep >KHEBOT'O JJIEMEHTA).

3. 3agaua.
VYTBepxkaeHOo Ha 3acefannu Kadeapbl «__ » 2023 r., [Iporokon No __

3aB. kadeapoii /A.A. CxBop1oB/

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUCKOM ®EIEPALIUA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJIEHUE BBICIHIEI'O
OBPA30OBAHNA

«MOCKOBCKHM HO.JII/ITEXHI/‘IJ‘IECKI/II‘/‘I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ CONPOTUBICHHE
MaTepuaioB»
Jucnunnuza - MeToa KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 Ilpuknannas MaremaTtuka 1 nuHGopMaTuka (YypoBeHb CIIEIIMATIUTETA)
[Ipodunb: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 16
1. ®ynkuuu GopMBI TUTOCKOTO YETHIPEXYTOJIBHOTO KBAIPATUIHOTO 8-y37I0BOT0 KOHEYHOTO
HIIEMEHTA.
2. MarpuyHOe ypaBHEHHE JHHAMHUYECKOTO PABHOBECHSI KOHEUHO-IIIEMEHTHOM crcTeMbl. O01ee
BBIpa)KEHUE [T MaTPHI] )KECTKOCTH, MACC KOHEUHOTO HJIEMEHTA.

3. 3agava.
YTBepxKaeHOo Ha 3acefanny Kadeaphl «__ » 2023 r., ITIporokosm No ___
3aB. kadempoit /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepHaIoB»
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJIAHHUE Ne 17
1. ®ynkuuu GopMBI IECTUTPAHHOTO 0OOBEMHOT0 8-y3JI0BOr0 KOHEYHOTO AJIEMEHTA C JIMHEWHOM
aIPOKCUMALIHEH.
2. @opMyIMPOBKA METOIa KOHEYHBIX 3JIEMEHTOB JIJISl PEIICHUs yPaBHEHUS TeTLIONPOBOIHOCTH
Ha ocHOBe MeTosa byOHoBa-["anepkuHa. YueT rpaHMUHBIX YCIOBUM B 3a/1a4e

TETUIOMPOBOAHOCTH.
3. 3amaya.

YTBepKIeHO Ha 3aceTaHiK Kadeaphl «_ » 2023 r., IIporokon Ne __
3aB. kadeapoii /A.A. CxBop1oB/

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHMS POCCUCKOM ®EIEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJIEHUE BBICIHIEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/‘IJ‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIMN, kadenpa «/IMHaMUKa, IPOYHOCTH MAIIMH M CONIPOTUBIECHHE
MaTepuaioB»
Jucnunnuza - MeTos KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 Ipuknannas MatemMaTuka 1 ”HGpopMaTHKa (YPOBEHb CIIELUATUTETA)
[Ipodunb: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AIAHUE Ne 18
1. CiocoObI MOBBIIIIEHHUS TOYHOCTH PACUE€THOT'O aHAIM3a HAPSKEHHO-e(OPMHUPOBAHHOTO
cocTosTHUA B 3amadax MKD.
2. OyHK1MH HOPMBI ECTUTPAHHOTO 00beMHOr0 20-y3710BOr0 KOHEYHOTO 3JIEMEHTA C
KBaJ[PaTUYHOW aNIPOKCHMAITUEH.

3. 3amaua.
VYTBepxkaeHO Ha 3aceanny Kadeaphl «_ » 2023 r., IIporokosm No __
3aB. kadempoii /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepruaioB»

Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 19
1. IIpsimoit Mmeton momyuenust cooTHomeHuit MKD (Ha mpuMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyrosbHbIe KOOpAUHATHI TTomand (L — KOOpAUHATHI).

3. 3agaya.
VYTBepxkaeHOo Ha 3acefannu Kadeapbl «__ » 2023 r., [Iporokon No __
3aB. kadenpoii /A.A. CxBop1oB/

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUCKOM ®EIEPALIUA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJIEHUE BBICIHIEI'O
OBPA30OBAHNA

«MOCKOBCKHMH HOJIPITEXHI{I"IECKI/IPI YHUBEPCUTET»
(MOCKOBCKUMU ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ CONPOTUBICHHE
MaTepuaioB»

Jucnunnuza - MeToa KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 Ilpuknannas matemaTtuka 1 nHGopmarka (YypoBeHb CHIEIIHATIUTETA)
[Ipodunb: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 20
1. TlpuHuun MUHMMYyMa HOTEHIMAIBLHON SHEPTHH, KaK BO3MOXKHast ocHoBa MKD.
2. IIpAMOYTOJIbHBINA KOHEYHBIH 3JIEMEHT TOHKOM rutacTuHbl. OyHKIUN hopMel. TpeyronbHuK
[Tackaus.

3. 3agava.
YTBepxKaeHOo Ha 3acefanny Kadeaphl «__ » 2023 r., [TIporokosm No
3aB. kadenpoii /A.A. CxBop1ioB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepruaioB»
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 21
1. OyHKIUSA NOTEHIIMANIBHON SHEPTUU Ha IPUMEPE CUCTEMBI ¢ 1 CTeneHbl0 CBOOOIbI. DHEPrus
negopmupoBanus. [loTeHInan BHEITHUX CHIL.
2. BocbMIy3110BOM IIECTUTPAHHBIN 3JIEMEHT JI1 MOJCIUPOBAHUS TPEXMEPHOTO HAPSYKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHSI.

3. 3agaya.
VYTBepxkaeHO Ha 3acefannu Kadeapbl «__ » 2023 r., [Iporokon No __
3aB. kadempoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUN
OEJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30OBAHNS

«MOCKOBCKHMH HOJIPITEXHI{I"IECKI/IPI YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIMN, kadenpa «/IMHaMUKa, IPOYHOCTH MAIIMH M CONIPOTUBIICHHE
MaTepHaIoB»
Jucuumimza - MeTo KOHEUHBIX 2JIEMEHTOB
Hanpasnenne -01.03.02 [puknagnas maremMaTuka 1 nHGopMaTruka (YpoBEHb CIIEIIHATINTETA)
[Tpoduie: «MHTEMIEKTYalIbHBIE CUCTEMBI YITPABIECHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 22
1. OcnoBuble MaTpuibl B MKD. Matpuisl ¢pyHkuuit popmsl, edopMariuii, 5keCTKOCTH, Macc,
SKBUBAJICHTHBIX Y3JIOBBIX Harpy3oK.
2. dopMupoBaHue rI00aTbHON MaTPUILIBI KECTKOCTH KOHCTPYKIIMH U3 MATPHIIL 5KECTKOCTH
OTJIEJIbHBIX JIEMEHTOB (Ha MPUMepe CTEPKHEBOU 3a/1auH).

3. 3amaua.
YTBepkK/I€HO Ha 3aceaHun Kadeapbl «__ » 2023 r., [IpoTtokom Ne
3aB. kadenpoii /A.A. CxBop110B/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCITOPTHBIN, kadenpa «/{iHaMuKa, IPOYHOCTh MAIINH M COPOTUBICHUE
MaTepHaIoB»
JucuuminHa - MeToJy KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpodwib: «MHTEMIEKTYalIbHBIE CUCTEMBI YIIPABIECHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 23
1. EcrecTBeHHbIE KOOPAMHATHI U30MIAPAMETPUUYECKHUX 3JIEMEHTOB. VX CBA3b ¢ PU3NUECKUMU
koopauHaTtamu. J{uddepennmupoBanue mo Gpu3NIecKkuM KoopauHaTaM (GpyHKIHH HOpMBI IBHO
BBIPA)KEHHBIX Yepe3 €CTECTBEHHbIE KOOPAMHATHI.
2. OO0uiee BeIpayke€HHE JJI1 MATPULIBI dKECTKOCTH KOHEYHOI'O 3JIEMEHTA.

3. 3agaya.
YTBepKIAeHO Ha 3aceTaHiK Kadeaphl «_ » 2023 r., IIporokon Ne __
3aB. kadempoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJEHUE BBICIIEI'O
OBPA3OBAHUA

«MOCKOBCKHM HO.JII/ITEXHI/‘IJ‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTH MAIIMH ¥ CONPOTUBIICHHE
MaTepuasoB»
Jucnunnuza - MeTos KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 Ilpuknannas MaremaTtuka 1 nHpopMaTuka (ypoBeHb CHIEIIMATUTETA)
[Ipodune: «MHTEMIEKTYaNbHbIE CUCTEMBI YIPABIECHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 24
1. CgoiicTBa MaTpHIl pa3peIiaoniX CUCTEM JIMHEHHBIX anreOpanyeckiux ypaBHEHUH B METO/Ie
KOHEUYHBIX J1eMeHTOB. CBOMCTBA MaTPHIIBI )KECTKOCTH.
2. V3omapaMeTpruieckne KOHeUHbIE ieMeHThl CepeHInIoBa ceMeicTBa.

3. 3amaua.
YTBepkK/I€HO Ha 3aceaHun Kadeapbl «__ » 2023 r., I[Iporokon Ne
3aB. kadempoit /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHWMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepHaIoB»
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJIAHHUE Ne 25
1. Marpuiia KecTKOCTH CTEP)KHEBOI'0 KOHEUHOTO 3JIEMEHTA.
2. Marpuna QyHkuuii GopMbI CTEP>KHEBOTO KOHEYHOTO 31eMeHTa. Matpuiia aedpopmariuii.
Marpuua HanpsoKeHUH.

3. 3agaya.
YTBepKIeHO Ha 3aceTaHiK Kadeaphl «_ » 2023 r., IIporokon Ne __
3aB. kadeapoii /A.A. CkBopiioB/

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUCKOM ®EIEPALIUA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJEHUE BBICIIEI'O
OBPA30OBAHNA

«MOCKOBCKHMH HOJIPITEXHI{I"IECKI/IPI YHUBEPCUTET»
(MOCKOBCKUMU ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ CONPOTUBICHHE
MaTepuaioB»

Jucnunnuza - MeToa KOHEUHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 Ilpuknannas MaremaTtuka 1 nuHpopMaTrka (YypoBeHb CIIEIIMATUTETA)
[Ipodunb: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 26
1. OcHOBHBIE COOTHOLICHHS METOAa KOHEYHBIX JIEMEHTOB Ha OCHOBE ITPUHIIMIIA MUHUMYMa
MOTEHIMAIIBHON YHEPTHUH.
2. M3omapaMeTprudecKkne KOHEUHbIE AJIeMeHTHI JlarpamxkeBa ceMeicTBa.

3. 3agava.
YTBepxKaeHOo Ha 3acefanny Kadeaphl «__ » 2023 r., [Tpotokosm Ne
3aB. kadempoit /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepHaIoB»
Jucnunnuna - Metoa KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6
IK3AMEHALIMOHHOE 3AJIAHHUE Ne 27
1. Bano4Hblil KOHEYHBIN SJIEMEHT.
2. MeTo/1bI YMCIIEHHOTO MHTETPUPOBaHMS (DYHKIIMIA OJJHOTO apryMeHTa, mpuMeHsiembie B MKD.

3. 3amaya.
YTBepKIeHO Ha 3aceTaHiK Kadeaphl «__ » 2023 r., [Ipotokos No

3aB. kadenpoii /A.A. CxkBop1oB/

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHMS POCCUCKOM ®EIEPALIUA
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIEI'O
OBPA30OBAHIS

«MOCKOBCKHNH HOHHTEXquECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIMN, kadenpa «/IMHaMUKa, IPOYHOCTH MAIIMH M CONPOTUBICHHE
MaTepHaIoB»

Jucuumimza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenne -01.03.02 [Ipuknagnas maremMaTtuka 1 nHGopMaTruka (YypoBEHb CIIECIIHATINTETA)
[Tpoduib: «MHTEMIEKTYyalIbHBIE CUCTEMBI YITPABIECHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJAHUE Ne 28
1. ®ynkuuu Gopmbl H30MapaMETPUUYECKUX KOHEUHBIX 31eMeHTOB Jlarpanxesa nu CepeHaunona
CEMENCTB.
2. KBagparypusie popmyisl ['aycca—Jlexanapa. @opmyrna Tpanemnuii YuCIeHHOTO
uHTerpupoBanus. ®opmyna CUMIICOHA YUCIEHHOIO HHTETPUPOBAHUS

3. 3agava.
YTBepxKaeHOo Ha 3acefanny Kadeaphl «__ » 2023 r., ITIporokosm No ___
3aB. kadempoit /A.A. CxBOpIIOB/
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MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHME BBICHIEI'O
OBPA3OBAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"-IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHMMU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, kadenpa «/{uHaMHKa, IPOYHOCTH MAILINH H COMPOTHBICHHE
MaTepruaioB»
Jucnuuniuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 IIpuknannas maremaTtuka 1 nHpopMaTuka (YypoBEHb CIICIIHATIUTETA)
[Tpoduns: «MHTEIEKTyaIbHBIE CUCTEMBI YIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 29
1. OcHOBHBIE TUIIBI KOHEYHBIX AJIEMEHTOB.
2. 'mnotes3wsr Kupxrodda-Jlssa B reopun nsruda miactul. Jlepopmarnuu npu u3rude TOoHKOH
IUTACTHUHBI. BBIpaskeHue IS MOTEHITHAIBHON SHEPTUH.

3. 3agaya.
YTBepKIeHO Ha 3aceTaHiK Kadeaphl «_ » 2023 r., IIporokon Ne __
3aB. kadeapoii /A.A. CxBop1oB/

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUCKOM ®EIEPALIUA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXJIEHUE BBICIHIEI'O
OBPA30OBAHNA

«MOCKOBCKHMH HOJIPITEXHI{I"IECKI/IPI YHUBEPCUTET»
(MOCKOBCKUMU ITOJIMTEX)

®akynstrer TPAHCIIOPTHBIM, kadenpa «/IMHAMUKA, IPOYHOCTb MAIIMH ¥ CONPOTUBICHHE
MaTepuaioB»
Jucnunnuza - MeToa KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 Ilpuknannas MaremaTtuka 1 nuHpopMaTrka (YypoBeHb CIIEIIMATUTETA)
[Ipodune: «MHTEMIEKTYalbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM
Kypc 3, cemectp 6
IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 30
1. TlocnenoBaTenbHOCTD pPelIEHNUs 3a7]a4 METOJJOM KOHEUHBIX AJIEMEHTOB.
2. Pemienne 3a1a4i HECTAlIMOHAPHOM TETIONPOBOAHOCTH METOJIOM KOHEUHBIX AJIEMEHTOB.
SIBHas M HesIBHAS CXEMBI TPEYTOJIBHUKA, cXxemMa uHTerpupoBanus Kpanka-Hukomncona.
3. 3anaya.

VYTBepxKaeHO Ha 3aceTaHn Kadeaphl «_ » 2023 r., ITIporokosm No ___

3aB. kadempoii /A.A. CxBOpIIOB/
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