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1 leau u 3aga4y TUCHUILIMHBI

1.1 Heap TUCUMIIMHBI

[{enpro M3yueHUs TUCITUTUIMHBI « MEeTOI KOHEUHBIX AJIEMEHTOBY SIBIISICTCS

— (opMupoBaHHE 3HAHWN O COBPEMEHHBIX YHCIICHHBIX QJITOPUTMAX, METOJax
MOJCIIUPOBAHUS W WHXXEHEPHOTO WCCIICNOBAHUS KOHCTPYKIMA aBTOMOOWIICH U
TPAKTOPOB ISl aHAJIM3a HAMPSHKEHHO-IE(POPMUPOBAHHOTO M TEPMUIECKOTO COCTOSTHUN
UX JleTaled U Yy370B, OCBOCHHE TMPEAHA3HAUYEHHOTO Jsi 3TOr0 YHHUBEPCAIHHOTO
IPOrpaMMHOTO 00ECTICUeHUS, PEaTH3YOIIEro MEeTO T KOHECYHBIX AJIEMEHTOB,
- TMOATOTOBKAa CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBATM(UKAIIMOHHOU
XapakTepucTuKon crneruanucra no Hanpasienuto 01.03.02 [IpuknagHas maTeMaTuka u
nHpopMaThka (ypoBeHb Ccrenuanurera), npodmiasb: "WHTEIIEKTyalbHbIE CHCTEMBI
yIPAaBJICHUS TPAHCIIOPTOM .

1.2 3agaun AMCHUIIITHHDI

3ajavyaMy JUCHUIUIMHBI «MEeTOI KOHEUHBIX AJIEMEHTOB) SIBJISFOTCS:

- O3HAaKOMJICHME CTYACHTOB C IIMPOKO MPUMEHAEMBIMU  METOAAMU
BBIYMCIUTEIBHOM MEXaHUKM W COBPEMEHHBIM  IIPOTPAMMHBIM  KOMILUIEKCOM,
peanu3ylonmMM  METOJ ~ KOHEYHBIX  JJIEMEHTOB JUId  pacyera  HalpsHKEHHO-
1e(pOPMUPOBAHHOTO M TEIUIOBOTO COCTOSIHMM JieTaled U y3J0B aBTOMOOWJIEH U
TPaKTOPOB.

— nu3y4eHue 3(PpPEKTUBHBIX U BHICOKOPOU3BOJAUTEIBHBIX YHCIECHHBIX aITOPUTMOB,
HCIIOJIBb3YEMBIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMIUIEKCAX METONA KOHEUYHBIX
AJIEMEHTOB JIJISl aHAIM3a HAaPsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHHS MAIIIMH.

- 3HAKOMCTBO C OCHOBAMHM pPAaCy€THOIO MOJEIUPOBAHMS KOHCTPYKLUU
MOOWJIBHBIX MAaIllMH C MCIOJIb30BAHUEM OJIHOM M3 YHUBEPCAIbHBIX MPOrPaMM METOJa
KOHEYHBIX DJJIEMEHTOB W OJHOM W3 YHUBEPCAIBHBIX NPOrpaMM TPEXMEPHOIO
aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS.

2 MecTO IUCHUILTUHBI B CTPYKTYpPe OCHOBHBIX 00pa30BaTe/JbHbIX MPOrpaMm

JucuunnnHa «MeTol KOHEYHBIX 3J€MEHTOBY» OTHOCUTCA K BapUaTUBHOM 4YacTH
(b1.2) mpodeccroHanbHOTO MKKIA OCHOBHBIX 0Opa3zoBaTeibHbIX mporpamm (OOII) mo
HAIPAaBIICHUIO TOATOTOBKK crenuanucta no HampasieHuto 01.03.02 IlpuxmagHas
MareMartuka u nHpopmarrka (ypoBeHb CrieHanuTeTa), npopuib: " MHTeIIeKTyanbHbIe
CUCTEMBI YIIpaBJICHUS TPAHCIIOPTOM .

[IpeamecTByOmMMUMH KypcaMu, Ha KOTOPBIX Oa3upyercss aucuumuiiHa «Meron
KOHEYHBIX JIEMEHTOBY SIBJISIOTCSL:

- TUHEeHHas aareOdpa, MaTeMaTHYECKH aHAITN3);

- OCHOBBI MEXaHUKHU;

- OCHOBBI MaT€pUAIOBEACHHS U COMPOTUBIICHUS MAaTEPUAJIOB;

- aHAJIMTUYECKasl JMHAMHKA U TeOpus KoeOaHuM;

- YHUCJIEHHBIE METO/HI,



3 KomnereHuuu oOy4yawuierocsi, ¢popmMupyemMble B pe3yabTaTe OCBOEHUS
AUCHHUILINHBI

B pesynbrare ocBOEHUS AMCHUILIMHBI CTYJICHT JIOJDKEH O0MafaTh CIETYIOIIUMU
obomemnpodeccuonansubiMu (OI1K), npodeccnonanpasivu (I1K) u mpodeccrnoHanbHO-
cnernranusupoBaHbiMU ([TICK) xomnerenmusmu (OITK-2, OITK-3):

B pesyabTarte ocBoeHust

Kon o0pa3oBaTteabHoil mporpaMmel | IlepedeHb MVIAHMPYEMBIX pe3yJIbTATOB 00y4eHHs 10
KOMIIETeHIIUH o0y4Jaronuiicsi 10J7KeH AUCHHUILIMHE
o0s1apaThb
OIIK-2 CriocobeH HCnoiabp30BaTh U 3HATh:
aIanTupoBaTh CymCCTBYIOMMNC ® HAaNpaBJICHUS Pa3BUTHS BRIYUCIMTEIIbHBIX
MaTeMaTHYECKUE METOIbI U METOJIOB B MEXaHHKE U dPPEKTUBHBIC
CUCTEMBI TIPOrPaMMHUPOBAHUS BBIUHCIUTEIBHBIE AITOPUTMBI, IPUMEHSIEMBIE B
JULSE COBPEMEHHOM IPOIPaMMHOM 00ECTICUSHUH TSI
pa3paboTKH U peanu3auu pelIeHns IPUKIIaJAHbIX 3ajjad aHaJIn3a
AITOPUTMOB PELLICHUS HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIJIOBOTO
NPUKIANHBIX 33134 COCTOSIHUI KOHCTPYKIUI aBTOMOOUIICH 1
TPaKTOPOB.
yMeTh:

®  JCNOJb30BAaTh COBPEMEHHOE MPOTrpaMMHOE
oOecrieyeHue U1 pacueTHOIO aHAIN3a
HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIIIOBOTO
COCTOSTHHI JIeTaliell v y3JI0B aBTOMOOWIIeH 1
TPaKTOPOB.

BJIA/IETh:
® HaBBIKAMH UCIIOJIb30BaHMS OJHOH U3

COBPEMCHHBIX BBIYHUCIIMTCIIBHBIX ITPOrpaMM,
peanu3yrouel MeTol KOHEUYHBIX 3JIEMEHTOB,
JUTSL pacdeTa HanpshDKeHHO 1e(OpMUPOBAHHOTO
Y TEIJIOBOT'O COCTOSIHUM JIeTallel U y3JI0B
ABTOMOOMIIEH U TPAKTOPOB .

OIIK-3 CriocoOeH NMpuMEeHSTh U 3HATh:
MOJIU(PHUINPOBATH ® BO3MOXXHOCTH COBPEMEHHOTO MPOTrPaMMHOTO
MaTeMaTHYEeCKUEe MOJICITH IS o0ecIieueHns: MeTo/1a KOHEYHBIX HJIEMEHTOB JUIs
peleHus 3a1a4 B 001acTu peLIeHNs] MHXKSHEPHBIX 3a/1a4 TIPH
npodeccuoHaNbHON MPOM3BOJICTBE, MOJICPHU3AIIMH U PEMOHTE
JeATeIbHOCTH TPaHCIIOPTHO-TEXHOJIOTUIECKHUX CPEICTB, UX
TEXHOJIOTHYECKOTO 000PYI0BaHHUS H
KOMIUIEKCOB Ha ux 0ase .
YMeEThb:

® [I0JIb30BATHCS BO3MOKHOCTSIMH,
MIPEIOCTABIAEMBIMU COBPEMEHHBIM
MPOrpaMMHBIM O0ECTIEeUeHHEM MeETO/Ia
KOHEYHBIX 3JIEMEHTOB /ISl TIPOBEICHUS
TEOPETUYECKHUX HAyYHBIX UCCIIENOBAaHUI MpH
PEIICHNN MHKEHEPHBIX 33734, BO3HUKAIOIINX
TIPH MTPOM3BOCTBE, MOJIEPHU3ALINN 1 PEMOHTE
TPaHCIIOPTHO-TEXHOJIOTUYECKUX CPEJCTB, UX
TEXHOJIOTHYECKOT0 000PYA0BaHUS U




KOMILJIEKCOB Ha uX 0ase .
BJIaJIeTh:

e TpueMaMu 00pabOTKM JaHHBIX U
3((PEeKTUBHBIMHU AITOPUTMaMHU HHTEPIIPETAITAN
Pe3yIbTaTOB KOMIBIOTEPHOTO aHAIM3a
HanpsHKEHHO-1e(OPMUPOBAHHOTO H TETIJIOBOTO
COCTOSIHUM JieTaliel U y3JI0B MallliH.

4 CTpyKTYypa U coiep:KaHue TN CIHUIINHBI

JIMCLIMIUIMHA YUTACTCSA Ha TPEThEM M YETBEPTOM Kypcax B MSATOM, IIECTOM W
ceaIbMOM ceMecTpax. [IpoBoIsTCS JIEKIIUK, CEMUHAPHI, Ta00paTOpHBIE 3aHATH, (hopMma
KOHTPOJISl — dK3aMeHbl. O0Inas TpyJI0eMKOCTh JAMCIUILUIMHBI COCTABISCT 8 3a4eTHBIX
enuann (144 akamemMudeckux 4YacoB - 5 cemectp, 144 akageMUYecKHMX dYacoB - 6
CEMECTD).

Bup yueOHoit Bcero yacos Cemectp
padoTHhI 5 6 7
OO6m1as Tpy10€MKOCTh 288 (8 3.¢.) 72 108 108
(23.¢.) (33.¢.) (33.e.)
AyIUTOpPHBIC 3aHITHS 108 36 36 36
(Bcero)
B Tom uncne
JIEKIIAU 18 18 - -
[IpakTueckue 18 - 18 -
3aHATHUS
JlaGopatopHbie 72 18 18 36
3aHATHUS
CamocrosiTenbHas 180 36 72 72
paboTa CTyJIeHTa
Kypcosas pabota HET HET HET HET
KypcoBoli mpoekT HET HET HET Ja
Bun npomMexxyTouHoOM DK3ameH 3auet DK3aMeH
aTTeCTaINH

CTpykTypa W coJepKaHHe IUCUUIUIMHBI «METo KOHEYHBIX 3JIEMEHTOBY» IO
CpoKam M BUAaM paboThl oTpaxkeHbl B [Ipunoxennn 1.

Copep:xanue pa3aeoB IMCHUIINHBI.
Tema 1. BBenenue.

Ponp pacueTHbIX METOJOB M METOJIa KOHEYHBIX 3JIEMEHTOB, B YAaCTHOCTH, MPHU
MPOCKTUPOBAHUH W JIOBOJKE AaBTOMOOWJICH M TPAKTOPOB JUIsl aHAK3a HaIpsKEHHO-



1e(hOpPMHUPOBAHHOTO U TEPMUYECKOTO COCTOSIHUH JeTallel U Y3JI0B JUIsl 00ECIICUEHUS UX
npounoct. O030p 3a7a4, pelaeMbIX METOJ0M KOHEUHBIX 3JIEMEHTOB.

CoBpeMeHHOE TporpaMMHOE OO€eCleYeHue, pealn3yrollee METOJl KOHEUHBIX
AJIEMEHTOB, JIJIsl aHAJIN3a HaIPSKEHHO-1e(POPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUI
JeTane U y3710B aBToMOOMIeH U TpakTopoB. CTpyKTypa IporpaMMHOro o0ecredeHus
METOJa KOHEYHBIX 3JIEMEHTOB.

0630p AGh(PEeKTUBHBIX U  MPOU3BOAUTEIIBHBIX  YUCICHHBIX  aJITOPUTMOB,
peain3yeMbIX B MPOrPAMMHBIX KOMIUIEKCAX JJIs PELICHHS 3a/1a4 BBIYUCIUTEIBLHOU
MexaHuKd. OCHOBHBIE BBIYMUCIUTEIBHBIE 3aTpaThl MPH PEIICHUH 3aJad METOJIO0M
KOHEYHBIX 3JIEMEHTOB.

CpaBHUTENBHBIM aHANIW3 PA3JUYHBIX PAcCUYETHBIX TMOAXOJOB B  3ajayax
oOecrieyeHuss MPOYHOCTH KOHCTPYKIMI aBTOMOOWJIEH W TpakTopoB. JleMOoHcTpanus
pE3yJbTAaTOB PACUETHBIX MCCICAOBAHUM METOJOM KOHEUYHBIX KOHCTPYKIIMH MAIIIMH.
[IpoOnembl BbIOOpa pacyeTHOM CXeMbl. XapaKTEPUCTHKU PACUYETHBIX MOJEIICH:
TOYHOCTb, aJICKBATHOCTh U SKOHOMUYHOCTb.

Tema 2. CBegeHusi U3 MATEMATHKH U MEXaHUKHU 1e(pOPMHUPYEMOro TBEpAOTo
TeJsA.

DneMEeHThl MATPUYHOW anreOphl U BapUallMOHHOTO UCUHUCIICHUS.

[lepemenienus, aepopmanuu, HarpsokeHus. CBsi3b MEXIy HaMpsSHKCHUSMUA U
nedopmansiMu. YpaBHEHUsI paBHOBecus. ['paHuunble ycnoBusa. OOmue CcXxembl
pelieHust 3ajJad MEXaHMKA KOHCTpYKuui. I[IpuHIMN MUHUMyMa MOTEHI[MAIbHON
SHEPTUH.

Tema 3. MeToa KOHEYHBIX 3JIEMEHTOB KaK BbIYUCIUTEIbHBIA METO/
peleHus 321a4 MeXaHUKH.

OcHOBHBIC TOHATHS MeToAa KOHEYHBIX ayemeHToB (MKD). O630p Tunon
KOHEUHBIX 371eMeHTOB. OCOOCHHOCTH pacueTa KOHCTPYKIMM ¢ ucnoiab3oBanuem MKD.
CTpyKTypa COBpEMEHHOTO IIporpaMmmHoro obecredenuss MKO.

CriocoObI BBIBOJIa COOTHOIICHHUH MeTo/1a KOHEUHbIX 37eMeHToB (MKD). Ipsmoii
METOJ] TOJYYEHHS KOHEYHO-3JIEMEHTHBIX COOTHOIIEHUH. CTEep>KHEBOM KOHEYHBIH
anemeHT. DdopmupoBanHue riao0aabHON MATPUIIBI KECTKOCTH KOHCTPYKIIMU W3 MaTpUIL
KECTKOCTH OTJIEIIbHBIX 3JIEMEHTOB (Ha MIPUMEPE CTEPAKHEBOU 3a70aUM).

BapuannonHbie TpUHIMIBI - OCHOBA (POPMUPOBAHUS pa3pelIaroNIuX yYpaBHEHUN
MKD. BreiBog wmaTpuusbix ypaBHeHuid MKD Ha oOCHOBe MpUHLMIA MUHUMYyMa
NOTeHIMaIbHOW 3Hepruu. OcHoBHble Matpuiel MKD - xectkoctn, macc u Aap..
Bektopel  Harpy3ok OT BHENIHUX CWJ. Y4YeT HaudalbHbIX Jedopmanmid,
MpeIBapUTEIbHBIX HANpsOKEHUW. PacnpeneneHHble Harpy3kd B KOHEYHO-3JIEMEHTHBIX
Mojensax. llpuBeneHne pacnpefeseHHbIX Harpy3oK K y3JaM KOHEYHO-3JIEMEHTHOU
MOJENH.

AnnpokcuMaiius Heu3BecTHbIX B MKD. dyHkIun (OpMbl KOHEUHBIX JIEMEHTOB.
Knaccer mpumensembix (Qynkiuii. CpoiictBa ¢yHKkuuid ¢dopmbl. TpeboBanus K
¢bynkmmsim popmel. Tounocts pemennii MKD B 3aBucumMocTe OT BbIOOpa (DyHKITHI

(hOpMBL.



banounslii koHeuHbI 3nmeMeHT. DyHKIUH (OPMBI OATOUYHOTO KOHEYHOTO
aneMenTa. [lonmHombl Dpmuta kak GyHKUMU Gopmbl GanodHoro snaemeHta. CrocoObl
(GOpMHpOBaHMSI COOTHOILIEHUWH METOAA KOHEYHBIX JJIEMEHTOB B  PA3IMYHBIX
KOOPJMHATHBIX CUCTEMAX.

YucneHHOE HWHTETPpUPOBAHME NIPU  BBIYMCICHUM KO3(PPHUIMEHTOB MAaTpPHULL
&KecTkocTd, mMacc M apyrux marpun B MKDO. Ksappatypubie ¢opmynbel [Maycca —
Jlexxanpa.

Tema 4. Meroa KOHEYHBIX 3JIEMEHTOB 3ajaye IUIOCKOI0 HAINPSKEHHOIO,
IVI0CKOI0 1e¢(pOPMUPOBAHHOIO COCTOSTHUM

TpeyroiapHbli KOHEYHBIM JJIEMEHT IS PEUIEHUs IUIOCKOM 3aJadd TEOpUU
ynpyroctu. TpeyroasHelie L-koopaunaTel ionaau. Mcnonb3zoBanue L-koopauHart ais
nocTpoeHus GyHKUUN (HOPMBI TUIOCKOTO TPEYTOJIbHOTO KOHEUHOTo 3nemMeHTa. CBsi3b L-
KOOpAMHAT ¢ (PU3MUECKUMHU (JIeKapTOBBIMU) KOOPAMHATAMHU TPEYTOJIBHOTO KOHEUYHOTO
sanementa. Judbdepenuuporanue L-koopauHaT 1o QuznueckuM  (JI€KAPTOBBIM)
KOOpAMHATaM 3JIeMeHTa. Marpuna KEeCTKOCTH IUIOCKOTO TPEYroJIbHOTO KOHEYHOIO
DJIEMEHTA.

Tema 5. Teopusi nzonapamMmeTrpu4eckKnX KOHEYHbIX 3JIEMEHTOB

DyHKIUHN (bopMbI U30I1apaMETPUUECKUX KOHEYHBIX DJIEMEHTOB.
N3omapamerpuueckue KOHEYHbIE IeMEHTHl JlarpankeBa um CepeHIUIIOBA CEMEHCTB.
CyOnapameTpruyeckue, H30IapaMEeTPUUECKHe, CyleprapaMeTpuyeckue KOHEUYHbIE
JJIEMEHTHI. ECTECTBEHHBIE KOOPAMHATHI U30IIapaMETPUUECKUX DJIEMEHTOB, UX CBS3b C
¢uznueckumu koopauHatamu. JuddepeHuupoBanre 1o (U3MYECKUM KOOPAMHATAM
GyHkuMii  QOpMBI  SIBHO  BBIPQXKEHHBIX 4Y€pe3  ECTECTBEHHbIE  KOOPAHHATBHI.
YeTblpeXyroJbHblil OMIMHENHBIA W30MapaMeTPUUYECKUN KOHEUYHBIM 3JIEMEHT IIOCKOIrO
HaNpsHKEHHOT' O COCTOSIHUSL. OObeMHbIN BOCbMUY3JI0BOM LIECTUTPAHHBIN
M30MapAMETPUYECKAM  KOHEYHBIM JJIEMEHT Ui  MOJCIMPOBAHUS TPEXMEPHOTO
HaIpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI.

basucHble  (QYHKIMM  KOHEUYHBIX  DJEMEHTOB  HEPapXMUECKOro  THIA.
[IpeumymiecTBa pemieHus 3ajad C HUCIOJIb30BAHUEM 3JIEMEHTOB Ha OCHOBE (DYHKIIMIA
(hOopMBI HEPAPXUUECKOTO THUTIA.

Tema 6. Moaean MeTola KOHEYHBIX 3JIEMEHTOB JJf pacyera IUVIACTUH U
00o0J104eK

Koneunble »sneMeHTHl s pacuera u3ruba IuiactuH. DyHKUMH  QOPMBI
aneMeHTOB. COBMECTHOCTh 3J€MEeHTOB. KoMOuMHUpOBaHHE C 3J€MEHTaMU pacyeTa
IJIOCKOTO HANpPSsDKEHHOTO COCTOSIHUSL JUISl CO3/IaHMsI DJIEMEHTOB OO0OJIOYKH OOLIEro
nosioxkeHusi. Koneunble 371eMeHThl TOHKOH 0CECUMMETPUYHON 000JIOUKH.

Tema 7. MoaenupoBaHue TeEIJIONPOBOAHOCTH METOJAOM KOHEYHBIX
3JIEMEHTOB

YpaBHEHHE TEIJIONPOBONHOCTH. ['paHWYHBIE yCIOBHS 11 yPaBHEHUS
TEIUIONPOBOJAHOCTH YUYET TPaHUYHBIX YCJIOBUU IIEPBOrO, BTOPOrO M TPETHETO POJA.
CrammmonapHasi TeIIONPOBOAHOCTh. YpaBHeHus Jlammaca, [lyaccona. @opmynupoBka
METO/JIa KOHEUHBIX DJIEMEHTOB Ul PELICHUSI YPABHEHMS TEIUIONPOBOJHOCTH HA OCHOBE
Merona byOHoBa-I"anepkuna. Y4yeT rpaHUYHBIX YCIOBUH B 3a/1aue TETUIOMPOBOTHOCTH.



Pemenne 3amaum HecTalMOHAPHOW TEIUIONPOBOJHOCTH METOJOM KOHEUHBIX
3JIEMEHTOB. SIBHAs M HEsIBHAsA CXEMBI TPEYTOJIbHHUKA, CXeMa MHTErpupoBanusa Kpanka-
Hwuxkoscona.

Tema 8. IJ¢dexTuBHBIE YHCIEHHbIE AaJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM NMPOrpaMMHOM 00eCleYeHUH MeT0/Ia KOHEYHbIX 3JIeMEHTOB

CBoiicTBa MaTpUll CHUCTEM JIMHEWHBIX alreOpauvyecKux YpaBHEHUN TMpuU
MojienupoBanun MKD. ANTropuTMBbl peIICHUS CUCTEM OOJIBIIMX CHUCTEM JIMHEHHBIX
anreOpandecKux YpaBHEHUHM C CHMMETPHYHBIMHU Pa3peKCHHBIMH MaTpUIlaMH. MeTo
LDL" nisa pemenus cucteM JMHENHBIX anreOpandeckux ypasHenuii B MKD. O6nacthb
npumenumoctd Meroga LDLT.  UrepanuoHHBIE METOABI PEINEHUS CBEPXOOJIBIIMX
cucreM MKD. Meron CONpsSKEHHBIX TPAJUCHTOB. YCKOPEHHE TMPSIMBIX H
UTEPALMOHHBIX METOJIOB 34 CUET CHEIHUAIbHBIX MPOLEAYP HYMEpPAlHUH Y3JI0B KOHEYHO-
AJIEMEHTHBIX MOJIEIIEH.

CrniocoObl xpaHeHus1 pa3pekeHHbIXx Matpull B MKD. 3anonHeHue paspexeHHbIX
Mmatpuy, MKD mpu pelieHur CUCTeM YpaBHEHUM MPSIMBIMH MeToAamMu. MeToasbl
SKOHOMHUH TMaMSATH W TOBBIIMIEHUS ckopoctu pemenus MKD. Ilpencrasienue ¢
MIOMOINBI0 TEOpHHU TIpadoB Mpoliecca HUCKIIOYCHUS CTENEHEeW CBOOOIBI. AJITOPUTMBI
BBIOOpAa ONTHMANBHOIO TMOPSAJKA HCKIIOUCHHS Komnmuuza, Karxwuia-Makku,
MApAJUICIBHBIX U BJIOKEHHBIX CEUCHUMU.

B03MOXXHOCTH mapajuieibHOrO PEIICHUS 3aJa4 METOJAOM KOHEUYHBIX 3JIEMEHTOB.
O0630p YMCIEHHBIX AJTOPUTMOB NAPAUICIBHOTO PEIICHHUS CUCTEM alredpanvecKux
ypaBHeHHT MKD Ha MHOTOSIEpHBIX W MHOTOIPOIECCOPHBIX BBIYUCIUTEIBHBIX
CHUCTEMAX.

Tema 9. IlyTu noBbILIEHUS] TOYHOCTH PACYETHOr0 AHAJIM3a KOHCTPYKUMM
aBTOMOOMJIeIl U TPAKTOPOB, BHINOJHAEMOI0 METOI0OM KOHEYHbIX 3JIEMEHTOB

OCHOBHBIE NPUEMBI U CITOCOOBI MOJETUPOBAHUS JI€TaNeH, y3JI0B U KOHCTPYKIUI
aBTOMOOUJIEH U TPAKTOPOB METOJIOM KOHEYHBIX 3J€MEHTOB. OCOOCHHOCTU PACUETHBIX
CXEeM M KOHEYHO-AJIEMEHTHBIX MOJIeTIeH JeTalleid, y3710B U KOHCTPYKIIMI aBTOMOOUIIEH 1
TpakTopoB. lIpeuMymecTsa M HEOOCTATKM pPa3JIMUHBIX PACUYETHBIX IIOAXOI0B IIPH
BBITIOJIHEHUH HCCIIECOBAaHUN KOHCTPYKIIMM aBTOMOOMIIEH M TPaKTOPOB YHCICHHBIMU
MerogaMu. IlorpemHocTr, BO3HMKAWOIME IPU pacyeTrax METOJOM KOHEYHBIX
JJIEMEHTOB KOHCTPYKUMHW MamuH. IlyTH DOBBIIEHUMS TOYHOCTH BBINOJIHAEMOIO
METOJIOM KOHEYHBIX 3JIEMEHTOB PacueTHOTO aHaJIM3a HalpsKeHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIMM MAaIlIUH.

5. O6pa3oBaresibHbIE TEXHOJIOT U

Meroanka TmpenoiaBaHus AUCIHUIUIMHBI «METON KOHEUHBIX DJJIEMEHTOB» U
peanu3aiys KOMIETEHTHOCTHOTO TOJXOJa B M3JIOKEHUM W BOCHPHUITHH MaTepHalia
MpeayCMaTpuBaeT MCIOJIb30BAaHUE CIEAYIONIMX aKTHBHBIX (OpPM  TMPOBEACHUS
TPYITOBBIX, UHIUBUIYATbHBIX, Ay IUTOPHBIX 3aHSITHA B COUYETAHWU C BHEAYIUTOPHOU
paboToii ¢ 1enpl0  (QOopMHUPOBaHUS W Pa3BUTUA MPOGECCUOHAIBHBIX HABHIKOB
00yJaroIMXCs:

— TIOJITOTOBKA K BBITIOJITHEHUIO TIPAKTHICCKUX padOT B JTAOOPATOPHSIX BY3a;



— TIOJATOTOBKA, MPEACTABICHUE M OOCYXJACHHE Mpe3eHTAlMi Ha CEeMUHApPCKHUX
3AHATHSX;
— OpraHu3alys U IpOBEJEHHE TEKYILIEro KOHTPOJIA 3HAHUM CTYJIEHTOB B (hopme

0JIaHKOBOTO TCCTUPOBAHUSI,
— IIPOBCACHUC MACTCP-KIACCOB SKCIICPTOB U CIICIUAJIMCTOB B 00J1aCTH YUCIICHHBIX
MCTOOOB U HpHKJ’I&I{HOﬁ MCXaHHMKHU.

6. OueHovHbIe cpeacTBa /51 TEKYLIEro KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTALMU N0 UTOraM OCBOECHHS JTUCIHUIIJIMHBI M Y4eOHO-MeToAuYecKoe
o0ecneyeHre CaMOCTOATEIbLHOM PadOThI CTYICHTOB.

B mpormecce 00ydeHUsS HCMONB3YIOTCS CIEOYIONIME OICHOYHBIE (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OLIGHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
YCHEBAaEMOCTH U MPOMEKYTOUHBIX aTTECTAIIHIA:

- TIOATOTOBKA K BBITOJTHEHUIO Ja00pPaTOPHBIX pabOT U UX 3aIlHTA.

OneHouyHble CpEACTBAa  TEKYILIEro KOHTPOJI  yCIIEBAEMOCTH  BKJIIOYAIOT
KOHTpPOJIbHBIE BOMNPOCHl U 3aJaHusi B (popme OJaHKOBOro U (MJM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, 1JIs1 KOHTPOJII OCBOCHHUS 00Yy4aIOIIUMUCS Pa3AesioB IUCHUIIINHBI.

O6p&3HI>I TCCTOBBIX 3aIIaHHﬁ, 3aHaHHﬁ KYPCOBBIX IIPOCKTOB, KOHTPOJIBHBIX
BOIIPOCOB H 3a,Z[aHHﬁ L IIPOBCACHUA TCKYHICTO KOHTPOJIA, 35K3aMCHAIIMOHHBIX
6I/IJICTOB, IMPUBCACHLI B ITPHUJIOKCHHUHA 4.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB JIsl MPOBeIeHUS MPOMEKYTOUYHOM ATTEeCTAlNH
00y4arIIuXCcs M0 JUCUUILTIMHE (MOIYJIIO0).

6.1.1. TlepeueHbr KOMMETEHIMH C yKa3aHHWEM 3TamoB MX (OPMHPOBAHUS B IPOIIECCE
OCBOEHHMSI 00pa30BaTENbHON POTrPaMMBI.

B pesyaprare oOCBOCHUS JAUCHUIUIMHBI  (MOAYJsA) (OPMHUPYIOTCS  CJICAYIOIINE
KOMITETCHIINH:

Kon B pe3yabTate ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaronIuiicst
KOMIIETCHIIHM U HO0JIKEeH 00/1a1aTh
OIIK-2 Cnioco0eH UCToab30BaTh U aJaNTHPOBATH CYIIECTBYIOIIUE

MAaTCMAaTUYCCKUE METOABI U CUCTCMBI ITPOrpaMMUPOBAHUA IJIA
p8.3pa6OTKI/I " pcain3allui aJITOPUTMOB PCIICHUSA PUKIIAIHBIX 3a/1a4

OIIK-3 CniocoOeH mpuMeHSTh U MOAU(PUITUPOBATH MATEMATUYECKUE MOJIEIH IS
penieHus 3a1a4 B 0071acTu mpodeccuoHanbHON
JEeSTEIIbHOCTH

B mnporecce ocBoeHusi 00pa3zoBaTEIbHOW MPOTrpaMMBbl JIaHHbIE KOMIIETEHILIUH, B
TOM YHUCJE WX OTAENbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCS MO3TAIHO B XOJE€ OCBOCHUS



00y4aromUMUCS AUCUUIUINH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IUIAHOM
U KaJIEHAApHBIM Ipa(uKoM y4eOHOTo mporecca.

6.1.2. Onucanue noka3aresed 1 KPUTEPUEB OLCHNBAHUS KOMIICTCHIMH,
(hopMHpyeMBIX 10 HTOTaM OCBOCHHS AUCHUILTAHBI (MOIYJIsSI), ONMUCAHUE IKAJ

[loka3arenem

OLCHUBAHUA

OllCHMBAaHMHA.
KOMIIETEHIINH

Ha

Pa3INYHbIX

oTalriax

1%0,¢

(GbopMHUPOBaHUS SIBISETCS JTOCTIDKEHUE OOYYAIONMIMMHKCS TUIAHUPYEMBIX DPE3yJIbTaTOB
00y4eHUs MO JUCHUIUIUHE (MOJYIIIO).

OIIK-2. Cnioco0HOCTH K CaM000Pa30BAHMIO H UCIOJIb30BAHUIO B IPAKTHYECKOM 1€ TeIbHOCTH HOBBIX
3HAHUI U YMEHHH, B TOM YHCJe B 00J1aCTAX 3HAHNI, HENOCPEACTBEHHO He CBA3AHHBIX €O cepoii
npogeccuoHaAIbHOI 1eITeIbHOCTH.

KpuTepun onennBanus

IToxa3sareJsn

2 3 4 5
3HATh: OOyyaromuiicst OO0yuaromuiics OO0yuaronuiics OO0yuaromuiics
HalpaBJICHAA JIEMOHCTPHUPYET IOJHOE JIEMOHCTPUPYET JEMOHCTPUPYET YACTUYHBIE | NEMOHCTPUPYET
pa3sBHUTHA OTCYTCTBHUE HJIN HETIOJIHbIC 3HAHUS 3HaHMSA B 001aCTH IIOJIHBIE 3HAHUS B
BBIYUCIIUTEJIBHBIX HEIOCTATOYHOE COOTBETCTBHUE HaIpaBJICHUN pa3BUTHS HaIpaBJICHUN pa3BUTHSL obxactu
METOA0B B 3HAHUW HanpaBJICHUH BBIYHCIIMTCIILHBIX BBIUUCIIUTEIBHBIX METONOB | HANpPaBICHUH
MEXaHUKC U Ppa3BUTHUA BEIYUCIUTEIBHBIX METOJOB B MEXAHUKE U B MEXaHHUKE U pasBuTHA
s dexTHBHBIC METOJIOB B MEXaHHKE U 3 PEeKTUBHBIX 3 PEeKTUBHBIX BBIYUCIUTEIBHBIX
BBIMHUCIINTCIIBHBIC 3¢ G EKTHBHBIX BBIYUCIIUTEIBHBIX BBIYUCIIUTEIBHBIX METOJIOB B
aJITOPHUTMBI, BBIYUCIIUTENBHBIX aITOPUTMOB, | AJITOPUTMOB, aJITOPUTMOB, MEXaHUKE U

MIpUMEHSAEMbIE B
COBPEMEHHOM
MpOrpaMMHOM
obecreueHun s
pelieHus
MPUKJIAJHBIX 3a7a4
aHaIM3a
HaNPSHKEHHO
ne(pOopMHPOBaHHOT
0 U TEIJIOBOTO
COCTOSIHU I
KOHCTPYKLUHI
aBTOMOOWIICH U
TPaKTOPOB.

MIPUMEHSEMBIX B COBPEMEHHOM
MIPOrPaMMHOM OOeCTIeueHU N
JUTSL pELIeHUS] TTPUKITAHBIX
3aj1a4 aHaJIM3a HANPsHKEHHO
JeopMUPOBAHHOTO U
TETJIOBOTO COCTOSTHUH
KOHCTPYKIUH aBTOMOOMICH 1
TPaKTOPOB.

IMPUMEHACMBIX B
COBPEMEHHOM
MIPOrpaMMHOM
obecrieyeHUN s
peLIeHUs IPUKIAIHBIX
3a/1a4 aHajau3a
HaNPSHKEHHO
Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSIHUI
KOHCTPYKLUI
aBTOMOOWIIEH 1
TpakTopoB. JlomyckaroTcs
3HAYHTENbHBIC OLTHOKH,
MPOSBIISIETCS
HEJ0CTaTOYHOCTh 3HAHUH,
0 psAy MoKa3aTenew,
oOyJaromuics
UCIIBITHIBACT
3HAYUTCIbHBIC
3aTpyAHEHUS IIpU
OIIEpUPOBAHUU 3HAHUSIMU
MIPY UX TIEpEHOCEe Ha
HOBBIE CUTYaLlUU.

HpI/IMCHﬂeMBIX B
COBPEMEHHOM
MIPOrpaMMHOM
o0ecTieYeHUH ISl peIIeHHS
MPUKIAIHBIX 3a7a4
aHanM3a HalpsHKEHHO
Ie(OPMHIPOBAHHOTO U
TETJIOBOTO COCTOSTHUM
KOHCTPYKLUN
aBTOMOOMIICH U
TPaKTOPOB., HO
JIOITyCKaTCs
HE3HAYMTENILHBIE OIIHOKH,
HETOYHOCTH, 3aTPyAHEHUS
MIPYU aHATUTHYECKUX
onepanusx.

s dexkTuBHbIC
BBIUUCITUTEIbHBIX
aITOPUTMOB,
MIPUMEHSICMBIX B
COBPEMEHHOM
MIPOTPaMMHOM
oOecrieueHn s
pelieHus
MIPUKJIATHBIX
3aa4 aHaJIu3a
HATIPSKEHHO
nehopMHUPOBAHHO
T'O ¥ TETIOBOTO
COCTOSIHUH
KOHCTPYKLIUI
aBTOMOOWIIEH 1
TPaKTOPOB,
CcBOOOIHO
OTepHUpyeT
npuooOpe-
TEHHBIMH

3HAHUAMMU.
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yMeTh: OOyuarontuiics He ymeeT Wik B | OOydarommiics OOGyuaronuiics OOyuaronuiics
HCMOJIb30BATh HEJIOCTATOYHOMN CTEINEHU JIEMOHCTPUPYET HEMOJHOE | JEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
COBPEMEHHOC YMEET: COOTBETCTBHE COOTBETCTBHE CJIEAYIONIUX | MOIHOE
MPOTPaMMHOC HCIIONB30BaTh COBPEMEHHOE CIEIYIOUINX YMEHUMN: YMEHHI: COOTBETCTBHE
obecrieueHue s
pacueTHoro porpaMMHoOe obecriedeHue cne;[ylgmnx
AHATM3a JUISL pac4e€THOTO aHaJIHu3a UCTIONB30BaTh UCTIONB30BaTh yMeHuil:
HaNpsDKECHHO Hapsi’KEHHO COBPEMECHHOC COBPEMECHHOC
JeOpMHUPOBAHHOT | ne)OPMUPOBAHHOTO IpOrpaMMHOE IIpOrpaMMHOE HCTIONb30BaTh
on TeHHO‘jOFO _ | Temmosoro COCTOSHMH feTaiieil | obecrieueHue s obecrieueHue s COBPEMEHHOE
COCTOSHIN ACTANCH | 1y v3510p apTOMOGHIIEH H PacUeTHOTO aHATH3a PacUeTHOTO aHATH3a TIPOrpaMMHOE
ZB}"IFZJ;?:6I/IJIGI71 " TPaKTOPOB. HaNpsKEHHO HaIMpsKEHHO obecrieueHne Is
TPAKTOPOE. Te(OPMHUPOBAHHOTO U Ie(OPMHIPOBAHHOTO U pacueTHorO
TEIUIOBOrO COCTOSHUI TEIUIOBOIO COCTOSHUI aHalm3a
JieTajnei u y3i1oB JieTanei u y31oB HaMpsKEHHO
aBTOMOOMIIEH 1 aBTOMOOWIICH U TPaKTOPOB. | Ae(OPMUPOBAHHO
TPaKTOPOB. T'O ¥ TEIJIOBOTO
YMeHus: OCBOEHBI, HO COCTOSIHUH
Jomyckarores JIOILY CKAIOTCSL JleTaJIel U y3]10B
3HAYUTENbHBIC OIINOKH, HE3HAYMTENbHbIC OINOKY, | aBTOMOOWICH 1
MPOSIBIIAETCS HETOYHOCTH, 3aTPYJHEHUS | TPAKTOPOB.
HEIOCTaTOYHOCTD IPH NEPEHOCE YMEHNH Ha
BIIaJI€HHsI HABBIKAMH IO HOBBIE, HECTAHAAPTHEIE CobonHO
psny MokasaTenei, CUTYyaLHH. onepHupyer
OO6yuatomuiics NPUOOPETEHHBIM
UCTIBITHIBACT U YMEHUSMH,
3HAYUTEIbHbIC IIPUMEHSET UX B
3aTpyIHEHUS NIPH CUTYyaIMax
MIPUMEHEHNHU HAaBbIKOB B MOBBHIIIEHHOMN
HOBBIX CUTYyallHsX. CII0’KHOCTH.
BJIaJeTh: OOyuaronuiicsi He BIaJeeT OO6y4atomuiics He B OO0yuaronuiics 9acTHYHO OO6yuaronuiicsa B
HaBbIKamMun WU B HEJOCTATOYHOU MIOJIHOM Mepe BllaJeeT BJIaJIe€T HaBBIKAaMU MIOJIHOM 00beMe
HUCIIOJIb30BaHMSI CTCIICHU BJIAJICCT HABbIKAMU HaBBIKAMHU HCIIOJIL30BAaHUS OJTHOH U3 BJIAJICET
OJIHOH U3 UCTIONIb30BAHMS OJTHOM U3 UCTIOJIb30BaHUsI OTHOM U3 | COBPEMEHHBIX HaBBIKAMU
COBPEMCHHBIX COBpPEMEHHBIX COBpPEMEHHBIX BBIYUCIIMTENLHBIX HACIIONb30BaHMS
BBIYHUCIIUTCIIBHBIX BBIYHMCIIUTEIBHBIX IIPOTPAMM, BBIYUCIIUTENBHBIX [IPOrpaMM, peaau3youien OJHOH U3
IpOrpaMM, peanusyomeil MeTox IpOrpaMM, PEaNn3yIoeld | METOA KOHEUHBIX COBPEMEHHBIX
peanusyomen KOHEYHBIX 3JIEMEHTOB, JJI METOJ KOHEYHBIX 3JIEMEHTOB, JUIsl pacyera BBIUHUCIIUTEbHBIX
METOJ KOHCYHBIX pacuera HanpsKEHHO 3JIEMEHTOB, I pacyeTa HaIIPSHKEHHO IIPOTpaMM,
SJICMCHTOB, ISt ne(OopMHUPOBAHHOTO U HaIPSKEHHO JeopMUPOBAHHOTO U peanusyrouein

pacuera
HaIpsHKEHHO
Je(OPMHUPOBAHHOT
0 M TEIIOBOTO
COCTOSIHUH JeTajen
U y3JI0B
aBTOMOOHIIEH U
TPAKTOPOB .

TEIJIOBOT'O COCTOSIHUI JeTanek
1 y3JI0B aBTOMOOMIIEH U
TPaKTOPOB .

Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSTHUM
Jietasnei u y3ioB
aBTOMOOMIIEH 1
TPaKTOPOB .

Jomyckarorcs
3HAYUTENbHBIC OIINOKH,
IIPOABIACTCS
HEJIOCTATOYHOCTh
BJIaICHUS HABBIKAMHU I10
pAlly okazaresnen,
OOGyuarontuiicst

TETJIOBOTO COCTOSIHUI
Jieranei u y3ioB
aBTOMOOWMIICH U TPAKTOPOB

HaBbiku 0cBOEHBI, HO
JIOILY CKArOTCsL
HE3HAYMTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyIHECHHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIE, HECTAHJAPTHBIE
CUTYaLlUU.

METOA KOHCUYHBIX
JJIEMEHTOB, IS
pacyera
HATIPSKEHHO
Je(OPMHUPOBAHHO
T'O ¥ TETIOBOTO
COCTOSIHUH
JieTaneil u y3iIoB
aBTOMOOWIIEH 1
TPaKTOPOB .
CB00OOIHO
NIPUMEHSIET
TOJIYYCHHBIC
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HCTIBITBIBACT
3HAYNTEIIbHBIC
3aTpyIHEHUS MIPU
NPUMEHEHUU HaBBIKOB B
HOBBIX CUTYaIUsIX.

HaBBIKH B
CUTYaIUsAX
MTOBBIIICHHOM
CJIO)KHOCTH.

OIIK-3. Cnioco6HOCTH ONpeessiTh ClOCOObI JOCTHKEHNS 1eJiell MPoeKTa, BhISIBJISTH MPHOPUTETHI

pelicHusd 3ajiav nNpu Npou3BoaACTBE, MOACPHU3AIIUU U PEMOHTE TPAHCIIOPTHO-TEXHOJIOTHYE€CKUX CPEACTB,
HX TEXHOJOI'MYECKOI'0 oﬁopyuonam/m H KOMILIEKCOB HA HX 0a3e.

Kputepun onennBanus

IToxa3aresn

2 3 4 5
3HATH: OoOyugarommuiics OO0y4atomtmiics OO0yuatomtmiics OO0yyatontuiics
BO3MOKHOCTH JEMOHCTPHUPYET MOJHOE JEMOHCTPUPYET JEMOHCTPUPYET YACTUUYHBIE | TEMOHCTPUPYET
COBPEMEHHOT'O OTCYTCTBUE 3HAHUH WIH HETIOJIHbIE 3HaHUS B 3HaHUA B 00J1aCTH MIOJIHBIC 3HAHUS B
HpOTpaMMHOTO HEJIOCTAaTOYHOE COOTBETCTBHE | 00JacTH BO3MOXKHOCTEH BO3MOYKHOCTEH obnactu
obecneueHus 3HaHMH B 00JIACTH! COBPEMEHHOTO COBPEMEHHOT0 BO3MOYHOCTEH
METOJia KOHCYHBIX BO3MOYHOCTEH COBPEMEHHOIO | IIPOrPaMMHOI0 NIPOrPaMMHOI0 COBPEMEHHOT0
OJICMCHTOB  JUIs IIPOrpaMMHOTO obecrieueHHs o0ecrieyeHns MeToia obecrieyeHusa MeTosa IIPOTPaMMHOTO
peLICHUs METOJ]a KOHEUHBIX JIEMEHTOB | KOHEYHBIX 3JIEMEHTOB KOHEYHBIX JJIEMEHTOB I | OoOecHeYeHns
MHXXCHEPHBIX 3a71a9 | nyisi pelieHHs HHXCHEPHBIX JUISL pELIeHHs peLIeHUsT NHKEHEPHBIX MeToaa
1pY TIPOU3BOACTBE, | 3a51a4 MPU NPOU3BOACTBE, HWH)KEHEPHBIX 33]a4 IpU 3aJa4 Ipyu NPOU3BOJCTBE, KOHEYHBIX

MOJICpHU3AIMU 1
pEMOHTe
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
CPEICTB, UX
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIIJICKCOB Ha UX
basze.

MOJIEPHU3AIIMH U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTMYECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS ¥ KOMILICKCOB
Ha ux Oasze.

MPOU3BOJICTBE,
MOJICPHU3AIMN 1 PEMOHTE
TPAHCIOPTHO-
TEXHOJOTHYCCKHUX
CPEICTB, UX
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIUIEKCOB Ha UX 0ase.

Homyckatorest
3HAYHTENbHBIC OLTHOKH,
MIPOSIBIISCTCS
HEIOCTaTOYHOCTh 3HAHUH,
10 psily TIOKa3aTesei,
oOy4Jaromuics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyHEHUS TpU
ONEepUPOBAHUHU 3HAHUSIMU
MIPU UX MEPEHOCEe Ha
HOBBIE CUTYaLlUU.

MO/JICPHU3AIMN 1 PEMOHTE
TPaHCIOPTHO-
TEXHOJIOT'NYCCKUX CpeI[CTB,
UX TEXHOJIOTUYECCKOTO
obopynoBaHUS U
KOMIIJIEKCOB Ha MX 0a3e, HO
JIOITY CKArOTCS
HEe3HAYUTENLHBIE OIINOKH,
HETOYHOCTH, 3aTPyTHECHHUSI
MPU aHATUTHYECKUX
orepanmsx.

9JIEMEHTOB IS
penieHns
WH)KEHEPHBIX
3aja4 rnpu
MIPOM3BOJICTBE,
MOJICpHH3AIIN 1
peMoOHTe
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
CpeICTB, UX
TEXHOJIOTUYECKOT
0 000pyIOBaHUS
1 KOMILJIEKCOB Ha
ux Oazse,
CcBOOOIHO
orepupyer
npuooOpe-
TEHHBIMHU
3HAHMSIMH.
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yMeThb:
MOJIb30BATHCS

BO3MOYKHOCTSIMH,
MPEI0CTaBIISIEMbIM
U COBPEMEHHBIM
IPOrPaMMHBIM
obecreyeHreM
METO0/1a KOHEUHBIX
DJIEMEHTOB ISl
MPOBEICHUS
TEOPETHYECKUX
Hay4HBIX
WCCIIEI0OBaHUM pU
pelieHun
HHXCHEPHBIX
3a/1a4,
BO3HHUKAKOIIUX HpI/I
MIPOU3BOJICTBE,
MOJIEpHU3ALU U
pEMOHTE
TPaHCIIOPTHO-
TEXHOJOTHYECKHUX
CPE/CTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS H
KOMIIJICKCOB Ha UX
baze.

OOyuaroutuiicss He yMeeT Ui B
HEJIOCTaTOYHOM CTEIIEHN
yMeeT:

MOJIb30BaThCS
BO3MOYHOCTSIMH,
MIPEIOCTABIIIEMBIMHU
COBPEMEHHBIM MPOTPAMMHBIM
obecrieyeHreM MeTo1a
KOHEYHBIX DJIEMEHTOB IS
MPOBECHUS TEOPETHYECKUX
HAY4YHBIX UCCIICJIOBAHUH MPH
PeLICHUH HWH)KSHEPHBIX 33734,
BO3HUKAIOIIUX TIPH
MIPOU3BOJICTBE, MOJICPHU3AINH
Y PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX CPEICTB, UX
TEXHOJOTHYECKOTO
000pyIOBaHUS ¥ KOMILICKCOB
Ha ux 0Oase.

OO0yuaronuiicst
JIEMOHCTPHUPYET HEIIOTHOE
COOTBETCTBHE
CIEAYIOIIMNX YMEHUN:

MOJIb30BAThCS
BO3MOXXHOCTSIMH,
MPE0CTABIIACMBIMU
COBPEMECHHBIM
MIPOTPaMMHBIM
00eCIIeueHNEM METOIA
KOHEYHBIX 3JICMEHTOB ISt
TIPOBEICHUS
TCOPETHYCCKUX HAYUHBIX
UCCIIeI0BaHUH IpU
peIICHHH WHKCHEPHBIX
3a/1a4, BO3HUKAIOIIUX TIPU
MIPOU3BOJICTBE,
MOJICPHU3AINH U PEMOHTE
TPaHCHIOPTHO-
TEXHOJIOTHYECKUX
CPEeICTB, X
TEXHOJIOTHYECKOT'O
obopynoBaHus U
KOMIIJICKCOB Ha uX 0ase.

JonyckatoTcs
3HAYUTEIIBHBIC OIIMOKH,
TIPOSIBIISCTCS
HEJ0CTaTOYHOCTD
BJIaJICHHSI HABBIKAMU 10
Py TOKa3aTenei,
OO0yyarontmiics
HCIBITHIBAET
3HAYUTEIIbHBIC
3aTpyAHEHUS TIPH
MPUMEHEHNH HABBIKOB B
HOBBIX CUTYAIHSIX.

OO0yuaronuiics
JIEMOHCTPHUPYET YaCTHYHOE
COOTBETCTBHE CIIEYIOLINX
YMEHHH:

MOJIb30BATHCS
BO3MOXKHOCTSIMH,
NPeI0CTaBISIEMBIMU
COBPEMEHHBIM
MPOTPaMMHBIM
00€eCIIeueHNEM METOIa
KOHEYHBIX 3JIEMEHTOB [UIS
MPOBEICHUS
TEOPETHYECKHUX HAYUHBIX
UCCIIeA0OBaHUH Ipu
pELICHUHN NHXKCHEPHBIX
3aj1a4, BOSHUKAIOLIUX MPH
MIPOM3BOJICTBE,
MOJICPHU3AIIMN U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEACTB,
UX TEXHOJOTHIECKOTO
000pyIOBaHUS U
KOMIIJIEKCOB Ha UX 0ase.

YMeHus OCBOEHBI, HO
JIOTTYCKaIOTCSI
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
MIPH TIEpEeHOCEe YMECHUH Ha
HOBEIE, HECTAHIAPTHEIC
CUTYAIIHH.

OOyuarontuics
JIEMOHCTPUPYET
TIOJTHOE
COOTBETCTBUE
CIIeAYFOLINX
YMEHUN:

MOJIb30BaThCS
BO3MOKHOCTSIMH,
MIPEIOCTABIIEMBI
MH COBPEMEHHBIM
MIPOTPaMMHBEIM
obecneueHHUEM
MeTo/1a
KOHEYHBIX
3JIEMEHTOB JIJIst
MPOBEACHUS
TEOPETHICCKHUX
HaYYIHBIX
HCCIIEIOBAHUN
TIPH pEIIeHUN
HH)KEHEPHBIX
3azad,
BO3HHKAOIINX
npu
MIPOU3BO/ICTBE,
MOJICPHU3AIUH U
peMoHTe
TPaHCIOPTHO-
TEXHOJIOTHYECKHUX
CPEeNCTB, MX
TEXHOJIOTHYECKOT
0 00opymoBaHUS
1 KOMILIEKCOB Ha
ux Oasze.

CB00O01HO
onepupyer
pHOOPETEHHBIM
U YMCHUSMH,
MIPUMEHSET UX B
CUTYAIHAX
ITOBBIIICHHOM
CJIOKHOCTH.
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BJIaJeTh:
preMaMu

00pabOTKN TaHHBIX
1 3 heKTHBHBIMU
ITOPUTMaMH
UHTEpIpEeTALH
pe3yabpTaToB
KOMITBIOTEPHOTO
aHajIM3a
HaIpsHKeHHO-
nepopMHPOBaHHOT
0 ¥ TEIIOBOTO
COCTOSIHUH AeTanei
Y y3JI0B MAIlIWH.

OOyuaronuiicst He BIajeeT
WIA B HEJOCTATOYHOM
CTEIICHHM BJIaJIceT

npueMamu 00pabOTKH TaHHBIX

1 3¢ PEeKTUBHBIMU

AJIrOpUTMaMu UHTCPpHIpETAlIUN
PE3YIbTATOB KOMIIBIOTCPHOT'O

aHaM3a HalpsHKEHHO-
nepOpMHUPOBAHHOTO H

TCIIOBOT'O COCTOSTHHM AeTanci

1 y3JI0B MalllvH.

OOyuaronuiicst Blageet
HE B MOJHOU Mepe
npreMamMu 00padoTKH
JIAHHBIX ¥ 3 PEKTUBHBIMU
ITOPUTMaMHU
UHTEPIPETALIH
pe3yJbTaToB
KOMITBIOTEPHOTO aHaAJIN3a
HaIpsKEHHO-
Te(OPMHUPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUI
JleTajield ¥ y3JI0B MalllKH.

JomyckaroTcs
3HAYUTENIbHBIE OIIMOKH,
MPOSIBIISIETCS
HEIO0CTATOYHOCTD
BIIaJICHHsI HABBIKAMU 10
psiny miokasarenei,
OO0y4atomtmiics
HCTBITEIBAET
3HAYUTENLHEIE
3aTpyHEHHS PU
MPUMEHEHUH HABBIKOB B
HOBBIX CHUTYyaIlHsX.

OO0yyaronuiicst 4aCTUIHO
BIazeeT

npreMamMu 00padoTKH
JIAaHHBIX U 3 PEKTUBHBIMU
ITOPUTMaMH
MHTEPIPETALIH
pe3yJbTaToB
KOMITBIOTEPHOTO aHAJIN3a
HaIpsKEHHO-
Ie(OPMHIPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUI
JleTajiel ¥ y3JI0B MalllKH.

HaBbiku 0CBOEHBI, HO
JIOITy CKarOTCsA
HEe3HAYMTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYJHECHHUS
IIpY [IEPEHOCE YMEHUN Ha
HOBBIE, HECTAHIAPTHEIE
CUTYyaLHH.

OOyuatonuiics B
MIOJTHOM 00BemMe
BJajeeT
npueMamu
00paboTku
JIAHHBIX U

3G PEeKTUBHBIMU
ANTOPUTMAMH
HHTEPIPETALUH
pe3yibTaToB
KOMITBIOTEPHOTO
aHaM3a
HAIpPSHKEHHO-
Je(OPMHUPOBAHHO
T'0 ¥ TEIIOBOTO
COCTOSTHUM
JeTanei u y3ioB
MallnH.

CB00OIHO
MIPUMEHSIET
[I0JIy4E€HHBIE
HaBBIKH B
CUTYaIIUsAX
MOBBILICHHOM
CJIOKHOCTH.
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[[Ixanbl OLEHWBaHUS PE3YJHTATOB MPOMEXKYTOUYHOM aTTEeCTAallUM MU HUX
OTIMCAHUE:

dopmMa IPOMEKYTOYHOM ATTECTALMM: 324eT, IK3aMEH.

[IpomexxyTouHas arrectanusi oOydarommxcs B (popme 3adera MpOBOAUTCS
0 pe3yJbTaTaM BBITIOJIHEHHS] BCEX BUIOB YUe€OHOW paboOThI, MPEeTyCMOTPEHHBIX
y4eOHBIM IIJIJAHOM 10 JaHHOW JUCHMIUIMHE (MOIYJII0), MPU STOM YUHUTHIBAIOTCS
pe3yJIbTaThl TEKYUIETO KOHTPOJISI YCIEBAEMOCTH B TedueHue cemectpa. OleHka
CTENEHU JTOCTHKEHUSI O00y4YalOIIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOyYEHHUS IO
JUCHUIUIMHE (MOJYJI0) TPOBOAMUTCS NPEnoJaBaTeseM, BEIYyIIUM 3aHSATUS 110
JUCHUUIUIMHE  (MOIYJI0)  METOAOM  d3KCchepTHOM  omeHku. [lo  wutoram
MPOMEXKYTOUHON aTTECTAMU O AUCIHUIUIMHE (MOIYJI0) BBICTABJISETCS OLICHKA
«3aYTEHO» WIH «HE 3aYTCHOY.

K npoMmexyToyHO#l — aTTecTallMd  JOMYCKAalOTCSl  TOJIBKO — CTYJEHTHI,
BBINIOJTHUBIIIME BCE BHJAbBl Y4yeOHONH paboThl, MPEAyCMOTPEHHBIC pabouei
MporpaMMoil 1Mo AUCUHUILIMHE «MEeTOoJ KOHEYHBIX JJIEMEHTOB». MPOIUIH
MIPOMEKYTOUHBIA KOHTPOIb.

MIxana
Onucanune
OllCHUBAaHUSA

BelmonHeHbl Bce BHUIBI y4€OHOW padoOThI, MPETyCMOTPEHHBIE
yueOHbIM I1aHOM CTyZNEeHT AEMOHCTPUPYET COOTBETCTBHE
3HAHUW, YMEHUHN, HAaBBIKOB NPHUBEICHHBIM B TabiuIaX
nokasaresiel, omnepupyeT NpHOOPETEHHBIMU  3HAHUSIMH,
YMEHMSMHU, HAaBbIKAMM, IIPUMEHSIET HUX B CHTyalMsX
MOBBIIIEHHON CIOKHOCTH. [Ipr 3TOM MOTYyT OBITH TOMYIIEHBI
HE3HAUUTEJbHbIE OLIMOKM, HETOYHOCTH, 3aTPYJHEHUS MpHU
AHAJIMTUYECKUX OIEpaLMAX, IEPEHOCE 3HAHUM U YMEHUM Ha
3 HOBBIE, HECTaHAApPTHbIE CHUTyallUd WM  OOy4arouuiics
aTeno JIEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHWH, YMEHUU,
HAaBBIKOB 110 IpeaMeTy. HaBbIkM OCBOEHBI, HO JIOITyCKAarOTCs
HE3HAYUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUs Ipu
MIEPEHOCE YMEHNU HA HOBBIE, HECTAHAAPTHBIE CUTYALIMU WJITU
oOy4Jaronuiicss JIeMOHCTPUPYET 3HAYUTENbHBIE OIIUOKH,
MPOSIBIIIET HENOCTATOYHOCTh 3HAHWM, YMEHUN W BIAACHUS
HABBIKAMH T10 HECKOJIbKUM TemaM mnpeamera. OOydarouiuiics
VCIIBITBIBAET 3HAYMTEIBHBIC 3aTPYJHEHUSA IIPU NPUMEHEHUH
YMEHHU U HABBIKOB B HOBBIX CUTYalLIMsX.
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He BbmonHen oauH wnu Oosiee BHIOB ydeOHOW pabOTHI,
PeyCMOTPEHHBIX yUeOHBIM IIIAaHOM.

CTyZeHT AEMOHCTPUPYET HENOJHOE COOTBETCTBHUE 3HAHMM,
YMEHUH, HaBBIKOB IPHUBEICHHBIM B TaOIUIAX MOKa3aTelew,
He 3auTeHO | momycKaroTCsl ~ 3HAUMTENbHbIE  OWIMOKM,  MPOSBISETCA
OTCYTCTBHUE 3HAaHUI, YMEHUI, HABBIKOB I10 Psy MOKa3aTeleH,
CTYJACHT WCHBITHIBACT 3HAUYMUTEIbHBIC 3aTPyAHEHHUS TPHU
ONEPUPOBAHUM 3HAHUSIMH U YMEHHUSIMHU MPU UX TMEPEHOCE Ha
HOBBIE CUTYallUH.

[IpomexxyTouHass arrectamusi oOydaromuxcs B (Gopme 3adera MPOBOIUTCS
[0 pe3yjbTaTaM BBIMOJHEHUSI BCEX BUJOB YUE€OHOU padOThI, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAaHHOW IUCHMIUIMHE (MOIYJII0), IPU 3TOM YUUTHIBAKOTCSA
pe3yJIbTaThl TEKYUIETO KOHTPOJIS YCIEBAEMOCTH B TedueHue cemectpa. OleHka
CTENIEHU JIOCTHKEHUSI O0y4YarOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYYECHHS IO
JTUCIUIUIMHE (MOIYJII0) TPOBOJIUTCSA TMpernojaBareiieM, BEAYIIUM 3aHITHS IO
TUCIUIUIMHE  (MOAYJII0)  METOJIOM  OKCHEepTHOW  omeHku. [lo  uToram
MIPOMEKYTOUHON aTTeCTallMy MO JUCIUIUIMHE (MOIYJI0) BBICTaBJISETCS OICHKA
«3aYTEHO» WIH «HE 3aYTECHOM.

K npoMmexyTodHOil — aTTecTallMd  JIOMYCKAalOTCS  TOJIBKO  CTYJIEHTHI,
BBINIOJHUBIIIME BCE BHJAbl Y4yeOHOH paldOThl, MPEAYCMOTPEHHBbIE padbouei
nporpaMMoll 1Mo AUCHUIUIMHE «MeTOoJ KOHEYHBIX JJIEMEHTOB»: MPOIUIH
MIPOMEXKYTOUHBIA KOHTPOJIb, BBITOJHIIN JJA0OpaTOPHBIE PAOOTHI.

Ixaaa oneHMBaHUA Onucanue

BoimonHensl  Bce  BHIBI  yueOHOW  paboThI,
NpEeayCMOTpEeHHbIE  y4eOHbIM  TutaHoM.  CTyjaeHt
JIEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW, YMEHUH,
HaBBIKOB TMPUBEJACHHBIM B TaOJUIlaX TIOKa3aTeseH,
OTsTiHo omnepupyeT MPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/I;IMHV,
HaBBIKAMH, TTPUMEHSCT UX B CHUTYAIUSX IMOBBIIICHHOM
cinoxHocTd. [Ipu 3TOM MOryT OBITH JOMYIICHBI
HE3HAUUTEIbHBIC OIMUOKUA, HETOYHOCTH, 3aTPyIHCHHUS
MPU aHATIMTUYECKUX OIEepaIusax, MepeHoce 3HaAHUU |

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYyallH.

BrimonHeHs! Bce BUbl yueOHOM paboThI,
Xoporo IPeyCMOTPEHHBIE YIEOHBIM IJIAHOM.
OOyyarommuiics JEMOHCTPUPYET YACTUUHOE
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COOTBETCTBHME 3HAHWM, YMEHUH, HABBIKOB I10 NIPEIMETY.
HaBpIkr OCBOEHBI, HO IOITYCKAOTCSI HE3HAYNTEIIbHbBIE
OLUIMOKH, HETOYHOCTH, 3aTPYIHEHUS IPU NIEPEHOCE
YMEHUI Ha HOBBIE, HECTAHJAPTHHIC CUTYALINH.

BrlmonHeHsl Bce BUJIbI yueOHOM paboThI,
PEIyCMOTPEHHBIEC YUEOHBIM TUIAHOM.

OOyuaromuics 1eMOHCTPUPYET 3HAUUTEIIbHbBIC
OILLIMOKU, TPOSIBIISIET HEIOCTATOYHOCTh 3HAHUN, YMEHUN
VY 10BIETBOPUTENBHO | U BIaJCHUS HABBIKAMH MO HECKOJIBKUM TEMaM
npeameta. OOyJaroIMiCs UCTIBITHIBACT 3HAYNTEITHHBIC
3aTpyIHEHUS IPU NPUMEHEHUU YMEHUIN U HAaBBIKOB B
HOBBIX CUTYaI[UsIX.

He BbimonHeH oauH wuiad 0OoJjiee BHUJIOB Y4YEOHOM
paboThl, MPEAYCMOTPEHHBIX  yYEOHBIM  IIJIAHOM.
CTyneHT JEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUW, YMEHUN, HABBIKOB MPUBEIACHHBIM B TaOIHIIAX
MoKas3aresyiel, JOMYyCKalTCs 3HAYMTEIbHBIC OIIHOKH,
HeynoBieTBOpUTEIBHO . .

MPOSIBIISACTCS] OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB 110
pany ToKa3aTele, CTYJCHT HCIIBITBIBACT
3HAUYUTENIbHBIE  3aTPYyJHEHUS TMpPU  ONEPUPOBAHUU
3HAHUSAMHU U YMEHHUSIMU TMPU UX TEPEHOCE Ha HOBBIC

CUTYaIlWH.

@DOH/IbI OIIEHOYHBIX CPEACTB NPENCTABICHBI B MPWIOKEHUU 4 K paboueit
[porpaMMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecnieueHre JUCHUIJINHBI.

a) OCHOBHAas JiuTeparypa:

1. Connatkun, A. B. BBeneHue B METOJI KOHEUHBIX DJIEMEHTOB : y4eOHOE
nocodue / A. B. Connmarkun, E. C. bapanoBa. — Cankr-IletepOypr : BI'TY
"Boenmex" um. JI.®. Yerunona, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.

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

2. Mumienkos, ['.B. MeToJ KOHEUHBIX 3JIEMEHTOB B KypC€ CONMPOTHUBIICHUS
MaTepuaioB [DneKTpoHHBIN pecypc]| : ydeO. mocodue / I'.B. Mumenkos, 1O.H.
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Camorun, B.II. YupkoB. — OnektpoH. gaH. — Mocksa : ®usmatiur, 2015. —
472 c. — Pexxum noctymna: https://e.lanbook.com/book/71992.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

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

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

B) MPOrpaMMHoe obecrieyeHue 1 HHTEPHeT-pPecypcehl:
[IporpammHuoe obecrnieueHue:
- YHUBEpCaJIbHAs IporpaMMa MeTojla KOHCUHBIX 3JIEMEHTOB, IPUMEHsIeMasl Ha
MPEIPHUATHIX MAIIHHOCTPOCHHSI,
- yYHHBepcalibHas mporpamMma 3-D mnpoekTupoBaHus, IpuUMEHseMas Ha
IPEANPUATHIX MAITHHOCTPOCHHUS;
- o(pricHOE MpOorpaMMHOE OOeCcTIeUeHHE.
DIEKTPOHHBIA 00pa30BaTEIIbHBIN pecypc:
Kypc «MeToa KOHEUHBIX 3JIeMEHTOB (MOIYJIb 1)»
https://online.mospolytech.ru/course/view.php?id=10121

8. MaTepuaibHO-TeXHUYECKOe o0ecneyeHue AUCUMIIMHBI.

o CneunanusupoBaHHas yueOHas abopatopus kadpenpsl «/IuHamuka,
MPOYHOCTh MAIIMH M CONpPOTUBICHHE MartepuanoB» Ayn. H-212, ocnamennas
KOMITBIOTEPAMH C YCTAHOBJIEHHBIM HEOOXOAUMBIM IMPOTPAMMHBIM 00€CTIEYEHUEM;

o [IpoekTopbl, 3KpaHbl A IEMOHCTpAMU O0yYaroUuIMX MaTepualioB,
Mpe3eHTalul, y4eOHbIX (DUIEMOB.

9. MetoauyecKkue peKOMEHIALMH IS CAMOCTOSITEIbHOI padoThI
CTY/IEHTOB
9.1 Metoanueckue yKazaHus 10 BbINOJHEHUIO M 0GOPMJIICHHIO PACYETHBIX
3aJaHuil 0 AUCHUILTHHE «MeToJ KOHEYHbIX 3J1eMEHTOB)»

9.1.1 TpeGoBanusi K 0()OPMJICHUIO BHINIOJTHEHHBIX PACYETHbIX 3aIaHU I

e BrImosHEHHOE pacueTHOE 3aJlaHhe JOJDKHO OBbITh  O0GOPMIICHO Ha JIMCTax
dbopmara A4 co CIEIYIOMUMU TOJISIMH:

e JleBoe - 25 mMm.
e Bepxnee - 15 wmm.
e IlpaBoe - 15 mm.
e Hwxnee - 15 mwm.

¢ BrimoaHeHHOE pacueTHOE 33JjaHne TOJDKHO UMETh THUTYJbHBIN JucT. [Ipumep
oOopMJICHUST TUTYJBHOTO JINCTA TOKa3aH B TMPUJIOKCHHH.

¢ BrImoaHeHHOE pacyeTHOE 3a/IaHuEe JOJDKHO COACPKATh CIICAYIONINE pPa3eiibl:
e Couepxanue.
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BBenenue.

OcHoBHasA 4acThb.

3aKJII0uYeHHUE.

COucok MCMOJIB30BaHHOM JIUTEPATYPHI.

[TpunoxxeHus (He SABIAIOTCA 00S3aTEIBHOM YacThIO OTYETA).

e CrpaHuipl  OTYeTa  JOJDKHBI ~ OBITH  TPOHYMeEpoBaHbL.  Hywmepamms
HAauYMHAETCS CO BTOpPOM cTpaHullbl. Ha TUTYJIBHOM JHCTE HOMEpP CTpaHUIIE
HE TPOCTaBISAETCS.

e B oCHOBHOHW 4YacTH HaxoIATCS BCE MPOHYMEPOBAHHBLIC TJaBbl, maparpadsl u
noamaparpadsai.

Hymepanust maparpadoB u mnojamnaparpagoB IPOU3BOISTCS CICAYIOITUM
obpazom:

e [lepBas uugpa ob603HayaeT HOMEp IJIaBBI.

e Bropas mudpa - nopaakosslii Homep naparpada.

e Tperbs mudppa - NOPAAKOBBIA HOMEp mnoanaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 riaBbel 3:

e |lIl Onucanue pacuyeTHOM cXeMbI

e 3.2 I'paHMYHBbIC YCJIOBUS

e 3.2.5 I'paHuYHBIC YCJIOBUA MO NePeMeICHUAM

Hywmepanusi pucyHKOB NPOU3BOAMTCS CIEAYIOIIMM 0Opa3oM:
e [lepBas uudpa ob603HayaeT HOMEP TJIaBBI.
e Bropas mudpa - nopsakoBbli HOMEpP PHCYHKa B IJaBe.

Hanpumep, pucyHOK B TJIaBe 3, MMEIOIIMN MOPSAKOBBIM HOMep 11:

e Puc.3.11. /IluanoroBoe OKHO BBOJA MCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUS TJIaBbl, maparpada, mogmaparpada M puCyHKa HE
ctaBuTca. Ha3BaHnue ri1aBbl MUIIETCS 3arJIaBHBIMU MTOTY>KUPHBIMHU OyKBaMHU.
HasBanus naparpados u noamaparpagoB MHIITYTCS CTPOYHBIMU
MOJTY>KUPHBIMU OYKBaMU, 32 UCKJIFOUEHHEM MEePBON OYKBBI, 3aTrJIaBHOM.
[Toamaparpadsl MOTYT OBITH BBIJICJICHBI KYPCHBOM.

e Hywmepamuss  UCHOJIB30BAaHHOM  JUTEpaTypbl  MPOU3BOAUTCA  JMOO B
andaBUTHOM TIOpsIKE, JMOO MO Mepe CChUIOK Ha HEe B TEKCTE KYpCOBOM
padoTHI.

[Ipumepbl opopMIICHHS JIUTEPATYPHI.
Kaurn:

e bunepman B.JI. — Teopus mexannueckux konedanuii. — M.: Bricmi. mkosna,
1980. — 408 c.

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

e bopucos 10.C., bnarosemenckuii FO.H., Imutpudenko C.C.,
[TankpatoB H.M. AHanu3 npuMEHUMOCTH YPaBHEHUN U UCCIICIOBAHUE
dbopmMbl KpuBOH ycTanocTH // 3aBojckast 1aboparopus. Jluarnoctuka
martepuaion, 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 TpeGoBaHuUs K COIEPKAHUIO PA3/1€JIOB BbINOJHEHHBIX PACYETHBIX
3aJaHuH

1. B comepxanum AOKHBI OBbITh TPEACTABICHBl Ha3BaHUA BCEX TJIaB,
naparpadoB u noanaparpadoB C ykKazaHHEM HOMEPOB HayalbHBIX CTPAHHUIL.

2. Bo BBegeHnMu 00OCHOBBIBAETCS aKTYaJbHOCTh M CTaBUTCA I1e€lb PadOTHI,
NEPEUYUCIISIOTCS PEIIaéMbIe 3aJlaul M JAeTCsl KpPAaTKOE COJEpPKAHHE BCEX
raB. Jns KypcoBOro mpoekTa, COAEpKallero KOHKPETHbBIE 3aJlayd, JAeTCA
MIOCTaHOBKA 3a/1ay.

TeopeTudeckasi paboTa MOKET HOCUTh OMUCATEIbHBIA WU

METOUYECKUN XapakTep.

3. B ocHOBHO#i YacTM MOIPOOHO OMHMCHIBACTCS MOCIIEIOBATEILHOCTD PEIICHUS
3aJ1a4u.
Ilpumepnbwtii TUIaH OCHOBHOM 4aCTHU

e J[locranoBka 3amaun. CseneHust 00 OOBEKTE UCCIEIOBAHUS U
00J1aCTH MAIIMHOCTPOCHHUSI.

e Teopernueckue OCHOBBI  pEIICHHUS  3a7adyd, HUCIOJIb3yEeMbIC
aJTOPUTMBI.

e OrmnucaHue MPOrpaMMHOTO OOeCIIeUeHUs

e licxonHbie JaHHBIE, OMIMCAHUE PACYETHOU CXEMBI.

e Xapakrepuctukn monenmn MKD. KonmuecTBo 351€MEHTOB, Y3IO0B,
CTEIEHEN CBOOOEI.

e OmnucaHue TUIOB KOHEYHBIX 3JIEMEHTOB.

o Hudopmarus 00 ycnoBUsIX 3aKpEIJICHUS U Harpy>KEHHUS.

e [IlocnemoBarenbHOCTH  (POPMHUPOBAHUS ~ MOJEIM  CPEICTBAMU
nporpamMmmbl MKD, 0c0O€HHOCTH MTOATOTOBKH MOJIEIIH.

o Hudopmarus o mporecce peneHus 3a1a4u.

e (CBeleHUS O KOMIIBIOTEpE, XapakTepuUcTUkKax mporpammbl MKO
(Ha3BaHwue, BEpCHS, BO3MOYKHOCTH), HEOOXOIUMBIX
BBIYUCIIUTEIBHBIX PECYPCaX, BDEMEHHU PEUICHUS.
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e AHanu3 pe3ysbTaTOB PACUYETOB.

4. B 3akjIl04eHMH  JaeTCs KpaTkas OlEHKa U  OCHOBHBIE  BBIBOJbI
BBITIOJIHEHHON pPabOTHI.

5. B mpuioskeHHe BBIHOCHTCS HH()OPMALMOHHBIA MaTepHual, He TpeOyromui
JETaIbHOTO PAaCCMOTPEHHUSI B OCHOBHOW YacTH (HampuMep, TaOJUIbl, TpauK,
PUCYHKH, TUCTUHTH MPOTPAMM U T.I1.)

9.1.3 TpeGoBaHuUs K BBINOJHEHUI0 PACYETHBIX 3aJaHUI

1. PacuetHoe 3amaHue MAOMHKHO OBITH OGOPMIIGHO COTVIACHO TpeOOBaHUAM
yKa3aHHBIM BBIIIIE.

2. Conep)kaHue pacyeTHOro 3a/JIaHMs JIOJDKHO COOTBETCTBOBATH MEPEUMCICHHBIM
BBIIIIE TPEOOBAHUSIM.

3. PacuetHoe 3amaHue JOKHO OBITH CHAHO 32 JIBE€ HENACAM JO0 OKOHYAHUS
cemecTpa.
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[Tpunoxenue 1.

CTpyKTypa U coiepkaHue TUCUUILIUHBI «MeTox KOHeYHBbIX 3JIEMEHTOBY
no Hanpagsjgenno noarorosku 01.03.02 Ipukaagnas maTteMaTuka u uHGopMaTUKa (YPOBEHb CIIeNHAJIUTETA).
Ipodunb «MHTE/NIEeKTYyaIbHbIE CUCTEMbI YIIPABJIE€HUSI TPAHCIIOPTOM '

Ha6op 2023 r.
< Buabi yueOHoii padoThl, ®opm
g = 2| BKIIOYAs CAMOCTOATENbLHYIO Buabi camocTosiTeJIbHOM PadoThI bl
Pa3nen g g3 padoTy CTyJIEeHTOB, CTY/IEHTOB aTTecT
/n 8 E § U TPYA0EMKOCTh B Yyacax anuu
J | 1/C | JIa6 | CPC | KCP | K.P. | K.IL | PTP | Pegpepar | K/ip |2 | 3
IIsaThIii cemecTp
1.1 | Tema 1. Beeoenue 5 1-2 2 2 4
Tema 2. Ceéeoenusn u3
1.2 | mamemamuxu u mexanuxu 5 3-6 4 4 8
odepopmupyemozo meepoozo mena.
Tema 3. Memoo xkoneunvix
1.3 | anemenmog Kak eéviyucaumesbHolil 5 7-10 4 4 8 +
Memoo peuienus 3a0a4 MexaHuKu
Tema 4. Memoo koneunvix
14 |21emenmos 3a0aue niocKoz2o 5 11-14 | 4 4 8
HANPANHCEHHO020, NJIOCKO20
0ehopmuposannHozo cOCMoAHU
Tema 5. Teopua
1.5 | usonapamempuueckux KOHeUHbIX 5 14-18 | 4 4 8
2/1eMEHMo8
Dopma ammecmayuu 9
Bcero yacos o qucnuIninge 18 ) 18 36
B [IATOM CEMECTPE
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IlecToii cemecTp

2.1

Tema 6. Mooenu memooa
KOHEUHbIX I1eMeHmoe O
pacuema naacmun u 000104eK

1-8

18

36

2.2

Tema 7. Mooenuposanue
menjionpo8oOHOCmMU MEMOOOM
KOHEUHbIX )J1eMEHM 08

9-18

18

36

dDopma aTTecTaluu

Bcero yacoB no JUCILIMILINHE
6 uecmom ceMecmpe

36

72

CeanMoii cemec

2.3

Tema 8. Ippekmuensvie yucnennvle
anzopummol, UCHOb3IYEMbLE 8
COBPEMEHHOM RPOZPAMMHOM
obecneuenuu memooa KOHeUHbIX
2JIEMEHM08.

11-14

18

36

2.4

Tema 9. llymu nosviuwenusn
MOYHOCMU PACYEMHO020 AHAIU3A
KOHCMPYKUuii agmomoouneii u
mpaKmopoe, 6bINONHAEMO20
MEmMO0OM KOHEUHBIX IIEMEHNOE.

14-18

18

36

(Dothl ammecmauuu

Bcero yacoB o qucruruiiHe
B CEIOMOM CEMeCTpe

36

72

Bcero 4acoB 1o JuCHUIIMHE BO
BCEX CEMECTpax

18 | 18

72

180
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Ipunooscenue 2 x
5 5 pabouetl npozpamme
MUHUCTEPCTBO HAYKU U BBICIHEI'O OBPA30OBAHN S POCCUMCKOU ®EAEPALIUN

®EJIEPAJILHOE TOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHH NOJIMTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Hanpasiaenue noaroroBku: 01.03.02 IIpuknaanast MateMaTuka u uHGopMaTuka
(YpoBeHBb ClIenMAINTETA)
IIpodunn: " UHTe/NIeKTyaIbHbIE CUCTEMbI YIIPABJIE€HHUSI TPAHCIIOPTOM "'
Dopma obyuenus: ouHas
Buo npogeccuonanvroii oesmenvnocmu. (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /Junamuxa, npounocms mawiun u conpomueienue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOIl KOHCYHLBIX 3JICMCHTOB)»

Cocras: 1. I[TaciopTt ¢oH/12 OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:
DK3aMEHAIIMOHHBIC 3aJJaHUS.

CocTaBUTEND:

Pycanos O.A.

Mockea, 2023 200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTU KOMITETEHI[UH

Taobnuma 1

MeTOZ[ KOHCYHBIX 3JICMEHTOB

dI'OC BO 3

B mpoiiecce 0CBOEHUS TaHHOU TUCHUIUIMHBI CTYICHT (OPMHUPYET U JEMOHCTPHUPYET CICIYIOIIHE
o0menpodgeccuoHaIbHbIEe U TPO(deccHoOHATbHbIE KOMIIETEHIIUN:

KOMIIETEHLIUHU IlepeyeHb KOMIIOHEHTOB Texnoaorus | @opma CTeneHun ypoBHeil 0CBOCHUS
NH- DO®OPMYJINPOB- (opMuUpOBaH (OLEHOYHO |KOMIIETEHLUIA
JMIEKC KA s ro

KOMIIETEHIIMH |CpeaCcTBa
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OIIK-2

Crioco0eH UCIOab30BaTh U
AIalITUPOBATH
CYIIECTBYIOIIUE
MaTEMaTHYECKUE METOBI U
CHCTEMBI
[IPOTpaMMHUPOBAHUS IS
[pa3pabOTKN U pearn3anun
AIITOPUTMOB PEIICHHS
MPUKJIAJIHBIX 33139

BHATH:
HATpaBJIEHUS PA3BUTHSI BEIUMUCIUTEIBHBIX METOJIOB B
MexaHHKe 1 3 EeKTHBHBIE BHIYUCIUTEIbHBIC
QIITOPUTMBI, IPUMEHSAEMBbIE B COBPEMEHHOM
MPOrpaMMHOM 00ECHEYESHUH ISl PELISHUS! TPUKIIaHBIX
Baja4 aHaIKM3a HAIPSHKEHHO 1e()OPMUPOBAHHOTO U
TETIOBOTO COCTOSHIM KOHCTPYKINI aBTOMOOMICH 1
TPaKTOPOB.

yMeTh:
MCTIOIB30BaTh COBPEMEHHOE IPOorpaMMHOe 0OecrieueHIe
1Sl pACUETHOT'O aHAJIN3a HAIPSKEHHO
IneOpMHUPOBAHHOI'O M TEILIOBOT'O COCTOSTHUM JeTaleii u
[y3JI0B aBTOMOOMJICH U TPAKTOPOB.

BJIA/ICTh:
HaBBIKaMU HCIIOJIB30BAHUS OJTHOM U3 COBPEMEHHBIX
BBIUHCIUTENBHBIX IPOTPaMM, peaslu3yromeil MeTos
KOHEYHBIX JIEMEHTOB, Ul PacyeTa HapsSKEHHO
Je(opMHPOBAHHOTO ¥ TETIIOBOTO COCTOSIHHUMN JIeTaneh
Y y3JI0B aBTOMOOMJIEH B TPAKTOPOB .

Camocrosi-
TenbHas paboTa,
nexuuny,
MPaKTUYECKHE
BaHATHS

g9 5 T

Ba30Bblii ypoBeHb:

- CIIOCOOCH OpUEHMUPOBAMbCSL 8 HANPABIEHUSIX
pazeumus GLIYUCIUMENbHBIX MEMOO08 8
\mexanuxe u pazoupamscs 8 cnocobax
UCNOIb308AHUS IPPEKMUBHBIX
BLIUUCTUMENbHBIX AN2OPUMMAX, NPUMEHLEMbIX
68 COBPEMEHHOM NPOSPAMMHOM ODecneyeHuu
0/11 peutenus nPUKIAOHbIX 3a0ay AHAIU3A
HANPSINCEHHO 0eOPMUPOBAHHO20 U MENTOB020
COCMOAHUTI KOHCIMPYKYULL a8momMoouiell u
mpaxmopos.

Bocnpon3BoICTBO MOMYYCHHBIX 3HAHHH B X0JIE
TEKYIIEro KOHTPOJIS.

IloBbIIEHHBbIN YPOBEHb:

- CIIOCOOCH CaMOCmOAmMenbHO

OPUEHIMUPOBATNLCA 8 HANPABTEHUAX PA3GUINUS
BHIYUCTUMETLHBIX MEMO008 8 MeXAHUKeE U
pazoupamuvcs 8 CHOcobax UCNOIbL308AHUS
BPDEKMUBHBIX BLINUCTUMETLHBIX ANCOPUMMAX,
NPUMEHAEMBIX 8 COBDEMEHHOM NPOSPAMMHOM
0becneueruu 01 peulenus NPUKIAOHBIX 3404y
AHATU3A HANPANCEHHO 0eOPMUPOBAHHOZO U
mMennio6o2o cOCMoAHUL KOHCMPYKYuil
asmomodunel u mpaxmopos,

- CIOCOOCH CcaMOCMOAMENbHO — UCHONb308aANb
cogpemenHoe npocpammuoe obecneyenue OA
ananuza HANPAHCEHHO 0edopMuposanHo2o
cocmoAnuA U npouHocmu Odemaneii U Y3108
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OIIK-3

CnocobeH NMpUMeHsITh U
MOAUDUIIPOBAT
MaTeMaTHYECKUE MOJICIH
TS PEILICHUS 3a/1a4 B
obmnactu
poheCCHOHATBHOM

e TeTbHOCTH

BHATH:
BO3MO>KHOCTH COBPEMEHHOT'O ITPOTrPaMMHOTO
oOecrieueHHst METO/Ia KOHEUHBIX AJIEMEHTOB JUIS
PELIEHNS MH)KCHEPHBIX 33124 IIPU [TPOU3BOACTBE,
MOJICpHH3AIIMN ¥ PEMOHTE TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEICTB, UX TEXHOJIOIMYECKOTO
0O0pyIOBaHUS M KOMIUIEKCOB Ha HX 0asze .
YMeThb:
[OJIB30BATHCSI BOSMOKHOCTSIMH, MPEIOCTABIIIEMbIMH
COBPEMEHHBIM IIPOrPaMMHBIM 00eclieYeHHEM MeTola
KOHEYHBIX HJIEMEHTOB JUIS IPOBEACHHS TEOPETUIECKHUX
HayYHBIX UCCIICIOBAHUI NIPU PELICHHH HHKCHEPHBIX
3ajia4, BOSHUKAIOLIMX ITPU MPOU3BO/ICTBE,
IMOJIEpHH3AIIMN 1 PEMOHTE TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEACTB, UX TEXHOJIOTMYECKOTO
000pyJOBaHUA M KOMIUIEKCOB Ha UX 0ase .
BJIAJETh:
npueMamu 00pabOTKH TaHHBIX U 3((GEKTUBHBIMU
ATOPUTMAMHU HHTEPIIPETAIUH PE3yIbTaTOB
KOMIIBIOTEPHOT'0 aHAJIN3a HAIPSHKCHHO-
Ie(hOPMUPOBAHHOTO M TEIUIOBOTO COCTOSHUM JeTaleiH
Y y3JI0B MAIIHH.

Camocrosi-
TenbHas paboTa,
nexuuny,
MpaKTH4ec-Kue
BaHATHS

g9 5 T

ba3oBblii ypoBeHb:

- CIIOCOOEH BBINOJHATH TEOPETHUECKHE
HCCIIeI0BaHM ITyTeM NPOBEJCHUS PACUETOB
METOZIOM KOHEUHBIX 3JIEMEHTOB HaMpsKEHHO-
IneopMHPOBAHHOTO M TEIJIOBOT'O COCTOSIHUN
KOHCTPYKTHUBHBIX 3JIEMEHTOB TPAaHCIIOPTHO-
TEXHOJIOTHUECKUX CPECTB.

Bocnpon3BoACTBO MOJyYEHHBIX 3HAaHUH B X0/1€
TEKYIIET0 KOHTPOJIS.

I[loBbIIEHHBIH YPOBEHD:

- CIIOCOOEH  CcamoCmosimenbHo BBITNIOJIHATH
TCOPECTUYCCKUC HUCCIICAOBAaHUA myTeM
MPOBEACHUA pacyeToB MCTOOOM KOHCYHBIX
PJICMCHTOB  HAIIPAKCHHO -Z[eCI)OpMI/IpOBaHHOFO n
[TCIIJIOBOTO COCTOSIHHI KOHCTPYKTHBHBIX
DJICMCHTOB TPaHCIIOPTHO-TEXHOJIOTHICCKUX
CPCACTB.

MPAKTUYCCKOC NMPUMCHCHHUC IMOJYYCHHBIX 3HAaHUU
B Ipomecce TIOATrOTOBKM K CEMHHaApaM, K
BBICTYTIJICHHUIO C JOKJIaIOM
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Ilepeuensv oyenounvlx cpeocme no OucyunIuHne

«Memoo KOHeUHbIX ITIEMEHMO8)»

Ipunoosicenue 3
K pabouetl npospamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkast xapakTtepucTuka OeHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpelcTBa CpeacTBa dOC
CoBmecTHas JeSATEIbHOCTh TPYIIIBI
00yJarOIIUXCS u MeAarorn4eckoro
paboTHHKA o1 yIpaBJICHUEM
IS — MeAarorndeckoro  paboTHUKA C  LEIbIO Tema (mipoGiiema),
1 polIeBas urpa penieHus: y4eOHBIX U TPO(EeCcCCHOHAIBHO - KOHLTILNS, POIIH 1
(1K) OPUECHTHPOBAHHBIX 327184 IyTEM HIPOBOTO | OXKHMIACMBIH PE3y.IbTaT IO
MOJCIIUPOBAHUS  peaTbHON  MPOOJIEMHOM KaXJI0l urpe
cutyanuu. [lo3BOJISIET OIEHWBATHL yMCHHE
QHAJTM3UPOBATh M peliaTh  TUITHYHBIC
poQeCCHOHAIbHBIC 33]Ja4H.
[IpoOnemMHOe  3ajaHWe, B  KOTOPOM
00ydJarImeMycsi MPEeJIaraloT  OCMBICIIUTh
9 Keiic-3amaua peabHyI0 poeCCUOHANIBHO-  [3aIaHMS IS PEIICHUS Kelc-
(K-3) OpUEHTUPOBAHHYIO CUTYaLHIO, 3aJ1a4uu
HEOOXOMUMYIO  JUIsl  peUIeHHs  JaHHOU
[IPOOJIEMBI.
CpeAcTBO KOHTPOJIL YCBOEHHUS Y4eOHOTo
MaTepuaiga TEeMbl, pa3jelia WU Pa3leiioB Bonpoch! 1o
3 Komnnoksuym TUCITUTIIIMHBI, OPTaHU30BaHHOE KaK yueOHOe /
(K) BaHSATHE B BHJIC cobecenoBaHUs reManwpasieiad
JUCITUATLITAHBI
Meaarorndeckoro paboTHUKa c
00yJaroIUMUCS.
4 KonTponbHas padbota CPE/ICTBO  POBEPKH  YMEHMIl NPHMEHITS KOMITUIEKT KOHTPOJIBHBIX
(K/P) MOJly4YeHHbIE 3HAHWS ISl pPelIeHHs 3aaad sa1ammH TIo BApHARTAM
OTIPE/ICIIEHHOTO THIIA TI0 TEME WITH Pa3/iey
Kpyrabiii cron, OneHouHble  cpeAcTBa,  mo3Boussromue | [lepedeHb TUCKYCCHOHHBIX
BKJIFOUYNUTh  OOYyYarOIIHUXCS B IPOIece TEM JIJISL IPOBEICHHUS
5 noné[ﬁ;l;?;l:i’rl g 00CyXJIeHUSI CIIOPHOTO BOMPOCA, MPOOIEMBbI [KPYTJIOrO CTOJNA, TUCKYCCHH,
J:[e6a;TLI > M OIEHUTh HMX YMCHHE apryMEHTHPOBATH MTOJIEMUKH, TUCITYTa,

COOCTBEHHYIO TOUKY 3pPEHHUSI.

11e0aToB
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[IpoekTt

(1)

KoHeuHbli1  mpOAYKT, TOJy4YyaeMblid B
[pe3yJibTaTe IUIAHUPOBAHUS W BBINOJHEHUS

KOMILIEKCA y4eOHBIX u
HcclienoBaTelIbcKuX 3amadHui. Ilo3Bonger
OLICHUTH YMEHUS o0yyJaronuxcs

CaMOCTOSITEIbBHO ~ KOHCTPYUPOBaTb  CBOU
3HAHUS B MPOLIECCE PELICHUs MPAKTHUECKUX

3ajgad W MpoOJieM, OPUCHTUPOBATHCS B
MH(POPMALIMOHHOM

MPOCTPAHCTBE " YPOBEHb
c(hOpMUPOBAHHOCTH AHATUTUICCKUX,
MCCIICIOBATEIIbCKUX ~ HABBIKOB, HABBIKOB
MPaKTHYECKOTO U TBOPYECKOTO

MBIIUIEHUS. MOXET  BBINOJHATECA B
WHINBUIYATBHOM TOPSIKE WJIH TPYIION
00y4JaromuXxcs.

TeMbl rpyNImoOBIX H/HITH
VHIVBUYaJIbHBIX
IIPOEKTOB

PaGouas terpaan
(PT)

JMgaKTHYeCKui KOMILJIEKC,
[pEIHA3HAYECHHBIA [JI1 CaMOCTOSTEIIbHOMN
paboThl OO0ydwaromierocss ¥ MO3BOJISIIOIIUN
OIICHUBATHh YPOBEHb YCBOCHUSI UM YUE€OHOTO
Marepuaa.

Ob6paszern paboueli TeTpaau

PasHoypoBHeBbIE
3a/1a4 U 3a1laHUS
(P33)

PaznuuaroT 3a1a4M U 3a1aHUS:
Q) PETPOTYKTHBHOTO YPOBHS, TIO3BOJISIOIINE
OLIEHUBATh U
MUarHOCTUPOBATh 3HaHHE (HAaKTUIECKOTO
MaTepuana (6azoBbIe MOHSTHSA,
QIrOpUTMBI, (AKTbl) U YMEHHUE IPaBUIbHO
MCIIOJIb30BaTh CHElMalIbHbIE TEPMHUHBI U
MOHATHUS, Y3HABaHHE OOBEKTOB M3yUCHHS B
paMKkax OIPEeJICIEHHOTO paszziena
TVICIIUTLTHHEI,
0) PEKOHCTPYKTUBHOTO YpOBHS,
MO3BOJISIOIINE OIICHUBATh u
TMarHOCTUPOBATh YMEHUS CHUHTE3UpPOBATh,
QHAIM3UPOBATh, 0000aTh (aKTHUECKUN U
TEOPETUYECKH MarepHan c
bopMyTupOBaHUEM KOHKPETHBIX
BHIBOJIOB,  YCTAHOBJIGHHEM  IMPHUYUHHO-
CIICJICTBEHHBIX CBSI3Ci;
B) TBOPYECKOTO YPOBH,
MO3BOJISIONINE OIECHUBATH "
NTMarHOCTUPOBATh YMEHHs, UHTErPUPOBAThH
BHAHUS Pa3IUYHBIX obmacrei,
AQpPIYMEHTHPOBATh  COOCTBEHHYIO  TOYKY
3pEHHS.

KommiekT pa3HOypOBHEBBIX
3a7a4 U 3aJaHui

PacuetHo-
rpaduueckas pabora
(PTP)

CpelncTBO TPOBEPKM YMEHHMH TNPHUMEHSTh
MOJTyYECHHBIE 3HAHHUS o 3apaHee
ONPEACICHHON METOIUKE [JIsl PEUICHUs
3a7a4  WIM 33JaHUil 10 MOAYJIO WU
JIUCHUIIJIMHE B IICJIOM.

KomruiekT 3aganuii 1uist
BBITIOJTHEHUS paCcYeTHO-
rpaduyueckoil paboThI
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10

Pedepar
(P)

[TponykT CaMOCTOSATEIIbHOM paboThI
CTYICHTA, MPEICTABISIONNI co00i KpaTkKoe
M3JI0KEHUE B MMACbMEHHOM BHJIE
[I0JIyYEHHBIX PpEe3yJbTaTOB TEOPETUUYECKOTO
aQHaM3a OMpeAelieHHOW HaydHOU (y4eOHO-
MCCIIEIOBATENILCKOM)  TeMbl, TIJIe  aBTOP
[PAaCKpbIBaeT CyTh HCCIEIyeMOil MpoOIeMbl,
[IPUBOAUT PA3JIMYHBIE TOUKH 3PEHUS, a TAKXKE
CcOOCTBEHHBIE B3IJIsbl HA HEE.

Tewmbl pedepaToB

11

Joknan,
cooO1ienne

(1C)

[IponykT CaMOCTOATEIIbHOM paboThl
CTyJICHTA, MPEICTaBISIONTII co0oii
myOIM4HOe BBICTYIUJICHHE 1o
[PEACTABICHUIO TOJIYYEHHBIX PE3YJIbTaTOB
pelieHus oIpeeNIeHHOM y4eOHO-
MPAaKTUYECKOH, Yy4eOHO-HCCIIeI0BaTEIbCKON
WJTH HayYHOU TEeMBI

TeMsbI TOKIIag0B,
COOOIIIEHU I

12

VYceTHblii onpoc
cobecenoBaHue,

(YO)

CpencTBo KOHTpOJIS, OPraHW30BaHHOE Kak
crienManbHas ~ Oecela  MEIAaroruveckoro
paboTHMKAa C OOydYalIIMMCS Ha TEMBI,
CBSI3aHHBIC C W3y4aeMOW JAMCUUIUIMHOW, W
[pacCYMTaHHOE Ha BBIICHEHHE 00beMa 3HAaHUN
00yJaroIIerocs mo ONnpeaesicHHOMY pasJedy,
Teme, npobaeMe u T.11.

Bompock! 1o
TeMam/paszaenam
JUCLUTIIUHBI

13

TBopueckoe 3ananue
(T3)

YacTHYHO perjaMeHTHPOBAHHOE 3aJlaHue,
UMEIOIIEe  HECTaHJAPTHOE  pPCIICHUE W
[O3BOJISIONICE JIMATHOCTUPOBATh  YMEHUS,
WHTErPUPOBATH 3HaHUS pa3IM4HBIX
o01acTeil, apryMeHTUpOBaTh COOCTBEHHYIO
TOqu 3peHI/I$[. MO)KCT BBITIOJIHATBECSI B
WHANBUAYATbHOM TIOPSAAKE WM TPYIIION
00yJaronmxcs.

TeMmbl rpynmnoBbIX U/ WU

WHUBUTyaJIbHBIX
TBOPYECKHUX 3aIaHUI

14

Tect

(T)

CucreMa CTaHIApTU3UPOBAHHBIX 3aJaHUM,
[103BOJISIOIAs aBTOMAaTU3HUPOBATH
[IPOLEAYPY W3MEPEHUs YpOBHSA 3HAaHWM H
yMEeHHH 00yyaromnierocs.

®OHJ TECTOBBIX 3aJaHUN

15

Tpenaxep
(Tp)

TexHUYecKkoe CpelicTBO, KOTOPOE MOXKET
6I)ITI) HUCIIOJIB30BAHO JJIA KOHTpOJ'IfI
MPHOOPETEHHBIX CTYJIEHTOM
MPOPECCUOHAIBHBIX HABBIKOB U YMEHHUU TIO
VOPaBIEHUIO KOHKPETHBIM MaTepUAIbHBIM
00BEKTOM.

KoMmmekr 3amanmii s
paboTHI HA TPEHAKEPE

16

Occe

CpelcTBO, TO3BOJISIIOIIEE OLICHUTh YMEHUE
oOyJaromierocsi MHCHBbMEHHO U3Jarath CyTh
MMOCTABJICHHOW TIPOOJIEMBI, CaMOCTOSATEIHHO
[POBOJUTH aHAIW3 DJTOM  MPOOIEeMBI  C
MCIIOJIb30BAaHUEM KOHIEMIIHNHA u
AHAITUTUYECKOr O HHCTPYMEHTapHUA
COOTBETCTBYIOILIEH  TUCLMIUIUHBI,  JEJIaTh
BBIBOJIBI, 0000IIAIONTNE ABTOPCKYIO TTO3UITHIO

0 MOCTaBJIeHHOU TpodieMe.

Tematuka acce
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®akynerer TPAHCITOPTHBIM, xadenpa «JIuHaMuka, NPOYHOCTH MALIMH U
COTIPOTUBJICHUE MATEPHAIOBY

JncuuruimHa - MeTol KOHEYHbIX 3JIEMEHTOB

Hamnpagnenue -01.03.02 ITpukiiagnas maTeMaTrka 1 nHGopMaTrka (ypoBEHb
cnenuanurera), npoduis: " UHTemIeKTyallbHble CUCTEMBI YIIPaBICHUS
TpPaHCIIOPTOM''

Bonpocsl 1J11 KOHTPOJIA 3HAHUH

1. OcHOBHBIE NOHATUSA METO/Ia KOHEUHBIX 3JIeMEHTOB. COBpEeMEHHOE
nporpaMMHoe obecriedenue. [locnenoBarenbHOCTD peleHus 3a1a4
METO/JI0M KOHEUYHBIX JIEMEHTOB.

2. KoneuHslii a5ieMeHT (ompesienenne). Y37kl KOHEYHOTO dJIeMEHTa
(ompenenenne). CreneHn CBOOOIBI KOHEYHOTO JIEMEHTa (OTIpeneieHue).
@yHKUU (HOPMBI KOHEYHOT'O 3JIEMEHTA (OMPEEIICHHE).

3. CtpykTypa COBpEMEHHBIX POTPAMMHBIX KOMIIEKCOB METOJ]a KOHEUHBIX
AJIEMEHTOB.

4. Ha3naueHue ¥ pyHKIMHU IIPENPOLIECCOPA B IPOrpaMMax METOJa KOHEUHBIX
AJIEMEHTOB.

5. Ha3znauenue u pyHKUMU pemaTesis B IporpaMMax MET0/1a KOHEUHbIX
AJIEMEHTOB.

6. Haznauenue u pyHKUIMHU NOCTIPOLIECCOPA B MpOrpaMmMax MeToJ1a KOHEUHBIX
AJIEMEHTOB.

/. Hanpsixenus u gedopmannu (MOHATUSA, EAUHULBI U3MEPEHHUs] ). BoipaxkeHus
nedopManuii uepes nepemenieHus. JINHeHbIE COOTHOIIEHUS MEXKTY
HaIpsSHKEHUSMU U AehOpMALIHSIMU.

8. Ilnmockoe HampsHKEHHOE U TUIOCKOE 1e(hOpMHUPOBAHHOE COCTOSTHHE.
KoMrnoHeHThI HanpskeHui U AedopMalyii, OTIMYHBIE OT HYJIS.

9. CooTHoIIEHUs yIIPYTOCTH JUIsl MIJIOCKOTO HAIIPSKEHHOTO COCTOSIHUS.

10.®ynk1uu GopmMbl KOHEUHBIX 71eMeHTOB. CBOMCTBA (DYHKIIHMI (POPMBI.

11.®ynk1mu GopMbI CTEP)KHEBOTO KOHEYHOTO JIEMEHTA.

12.®ynk1mu GopMBbI MIOCKOTO TPEYTOILHOTO KOHEYHOTO DJIEMEHTA.

13.®ynkiuu Gopmbl 6aTOYHOTO KOHEYHOTO deMeHTa. [lonmnHomMbr DpmuTa.

14 . ®ynxmu GopMbI MIOCKOTO OUIIMHEWHOTO 4-Y3JI0BOT0 KOHEUHOTO
AJIEMEHTA.

15.®ynkuun HopMbI MIOCKOTO YETHIPEXYTOIBHOIO KBAIPATUYHOTO §-y3710BOrO
KOHEYHOTO 3JIEMEHTA.

16.®ynkuuu HopMbI MIOCKOTO YETHIPEXYTOIBHOTO KBAIPATUYHOTO 9-y3710BOTO
KOHEYHOTO 3JIEMEHTA.

17.®ynkuuu GopMbl IECTUTPAHHOTO 00BEMHOTO §-Y3JI0BOI'0 KOHEYHOTO
AJIEMEHTA C JIMHEMHOM alllIPOKCUMALIUEN.

18.®ynK1MM HOPMBI MIECTUTPAHHOTO 00BEMHOTO 20-y3]I0BOTO KOHEYHOTO
3JIEMEHTA C KBAIPATUYHOM alMpOKCUMALIUEH.

19.I1psamoit meTox nomydenust cootHomenuit MKDO.
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20.ITpuHIMIT MUHUMYMa MTOTEHIIMAIBLHON YHEPTUH, KaK BO3MOKHAsI OCHOBA
MKD3.

21. OyHKIMS TOTEHIIMAIBLHON SHEPTUU Ha MPUMEPE CUCTEMBI C | CTENEHBIO
cB000IbI. DHeprus aedopmupoBanud. [loTeHIIMAT BHEITHUX CHIL.

22.0011ee BbIpaKeHUe JJI1 MATPUIIbI )KECTKOCTH KOHEUHOTO DJIEMEHTA.

23.CBoiicTBa MaTpHUI] pa3pelIaAOIIUX CUCTEM JIMHEHHBIX aJIreOpanyecKux
YPaBHEHHI B METOJE KOHEUHBIX 3JIEMEHTOB. CBOMCTBA MATPHULIbI
KECTKOCTH.

24 Matpu1ia )KeCTKOCTH CTEPKHEBOTO KOHEYHOT'O AJIEMEHTA.

25.Martpuna GyHKIHI GOpMBI CTEPKHEBOTO KOHEYHOTO 3JIeMeHTa. Matpuiia
nepopmaruii. MaTpuiia HanpsKEHUH.

26.0OCHOBHBIEC COOTHOLICHHS METO/1a KOHEYHBIX SJIEMEHTOB Ha OCHOBE
MPUHIMIIA MUHUMYyMa OTEHIIHAJIbHON SHEPTUU.

27 .MeTopI YMCIIEHHOTO UHTETPUPOBaHNS (DYHKIIUN OJTHOTO apryMEHTa,
npumensiemble B MK3. KBanparypusie popmyisl ["aycca—Jlexanapa.
@opMyna Tpaneuui YMCICHHOr0 nHTerpupoBanus. @opmysna CuMiicona
YUCJICHHOI'O NHTETPUPOBAHUS

28.0OCHOBHBIE TUIIBI KOHEUHBIX JIEMEHTOB.

29.CTepKHEeBOW KOHEYHBIN 2JIEMEHT.

30.banoyHblif KOHEYHBIH 2JIEMEHT.

31.TpeyronbHbINA TUHEHHBIN KOHEUHBIN 3JIEMEHT MJI0CKOHANPSYKEHHOTO
COCTOSIHHSI.

32.TpeyroapHble KOOpAUHATHI iomaan (L — koopauHaTh).

33.OyHKIMH GOPMBI U30MIAPAMETPHUECKUX KOHEUHBIX dJieMeHTOB Jlarpamxena
n CepeHInnoBa CEMENCTB.

34.N3onapameTpuieckie KOHEUHbIE JIeMeHThI JlarpankeBa ceMeicTBa.

35.U3onapamerpudeckre KOHEUHbIE d1eMeHThl CepeHINIoBa CEMEICTRA.

36.EcTecTBeHHBIE KOOPAMHATHI U30MIAPAMETPUUECKHUX JIEMEHTOB. VX CBs3b €
busnueckumu koopauHatamu. Juddepeniupopanue no GU3NIeCKuM
KoopAuHaTaM (PyHKUUN (OPMBI IBHO BBIPAKEHHBIX UE€pE3 €CTECTBEHHBIE
KOOPJMHATHI.

37.YeThIpexyroJibHbIN OMIIMHEWHBINH KOHEYHBIN AJIEMEHT IMIOCKOHATPSKEHHOTO
COCTOSIHUS. BOCEMMY3710BOM LIECTUTPAHHBIN 3JIEMEHT JJIs1 MOJICIIMPOBAHUS
TPEXMEPHOT0 HANPSKEHHO-A€(OPMUPOBAHHOTO COCTOSIHHSL.

38.I'umote3br Kupxrodda-Jlssa B Teopun nzrnbda miactud. edopmarmu npu
U3rn0e TOHKOW MIacTUHBL. BripaxkeHue At NOTEeHIIMAIbHON SHEPTUU.

39.1IpAMOyTOIBHBIN KOHEUHBIHN 3JIEMEHT TOHKOM miiacTUHbl. DyHKIMK (GOPMBI.
Tpeyronbauk Ilackans.

40.0OcHoBHbie MaTpullbl B MKD. Matpuusl gyHkiuii hopmsl, edopMaiinid,
KECTKOCTH, MacC, 3KBUBAJICHTHBIX Y3JIOBBIX HATPY30K.

41.DopmMupoBaHHe TI100aTbHON MaTPHIIBI )KECTKOCTH KOHCTPYKIIMH U3 MATPHII
KECTKOCTHU OTIEIbHBIX JJIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a7auH).

42.Y4eT rpaHUYHbIX YCIOBUN B METO/I€ KOHEUHBIX 3JIEMEHTOB.
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43.PacnipeneneHHbie Harpy3Ky B KOHEYHO-3JIEMEHTHBIX Mojensx. [IpuBenenue
pacnpeeseHHbIX Harpy30K K y3/1aM KOHEYHO-3JIEMEHTHOW MOJEIIH.

44 MatpuyHO€e ypaBHEHHE JUHAMUYECKOTO PAaBHOBECHSI KOHEUHO-3JIEMEHTHON
CUCTEMBL.

45.00111e€e BhIpaKEHHE JIJIs1 MATPUIIBI MACC KOHEYHOTO 3JIEMEHTA.

46.Martpuiia Macc CTep>KHEBOTO KOHEYHOTO JIEMEHTA.

47 .MatpuuHas popMyIUpOBKa 3a7a4M ONpeIeTIeHUs 4acToT U popMm
COOCTBEHHBIX KOJIEOaHUN KOHEUHO 3JIEMEHTHON CUCTEMBI B JopMe 3a/1auu
Ha COOCTBEHHBIC 3HAUCHMS.

48 Metox LDLT ny1s1 pelmnenust cucTeM JIMHENHBIX alrebpandecKuX ypaBHEHHIA
B MKD.

49.Meton X0JIEIKOTO JJIsl PeIICHUS] CHCTEM JIMHEWHBIX aNre0pandecKux
ypaBuenuii B MKD. Metoj ctatnueckoit konaeHcanuu B MKD.

50.Pemienne cucteMbl TMHEHHBIX anTeOpandecKux YpaBHEHHUM ¢ BEpXHEH Win
HIKHEN TPEYTroJIbHOM MaTpHULIEH.

51.CBoiicTBa MaTpHUIl CUCTEM JIMHEHHBIX allreOpandyeckux ypaBHEHUH pu
MOJIEJIMPOBAaHUHU METOJIOM KOHEYHBIX 3JIEMEHTOB

52.Utepaunonnsie MeTo bl pemienus cucteM MK3. Meroa conpskeHHBIX
I'PaJUEHTOB.

53.IlorpemHocTy Npy BBIIIOJIHEHUU PACYETOB METOJIOM KOHEUHBIX 3JIEMEHTOB.
CriocoObl MOBBIILIEHUS] TOYHOCTH PACYETHOTO aHAJIN3a HAIPSHKEHHO-
neopMUpPOBAHHOTO COCTOSIHUS B 3aadax MKD.

94.0c00EHHOCTH paCUYETHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIEJICH JAeTaseH,
Y3JI0B U KOHCTPYKILIMI aBTOMOOMJIEH U TpakTOpoB. OCHOBHBIE IPUEMBI U
CrocoObl MOJETUPOBAHUSA I€TANEH, Y3JI0B M KOHCTPYKIIMI aBTOMOOUIIEH U
TPaKTOPOB METOAOM KOHEUHBIX 3JIEMEHTOB.

55.11yTr MOBBIILIEHHUS] TOYHOCTHU BBITIOJIHIEMOTO METOJIOM KOHEUYHBIX
AJIEMEHTOB PaCYETHOI0 aHAJIW3a HaIPSHKEHHO-1e(DOpMHUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIUWA aBTOMOOMIIEH 1 TPAKTOPOB.

56.YpaBHeHME TEIIONPOBOAHOCTH. ['paHUYHbBIE YCTIOBUS 111 ypaBHEHUS
TEIJIONPOBOJHOCTH YYET IPAHUYHBIX YCIOBHI IIEPBOIO, BTOPOTO U
TpeThero poga. CranmoHapHas TEIIONPOBOAHOCTh. Y paBHeHus Jlamnaca,
ITyaccona.

S57.®opMyIMpOBKa METOIA KOHEUHBIX 3JIEMEHTOB JJIsl PELLICHUS] YpaBHEHUS
TEIJIONPOBOIHOCTH Ha OCHOBE MeTo1a byOoHoBa-I"asiepkuna. Yuet
IPaHUYHBIX YCJIOBUM B 3a1a4€ TEMJIONPOBOIHOCTH.

58.Pemienue 3aga4n HECTAIMOHAPHOMN TEIJIOMPOBOIHOCTA METO/IOM KOHEUHBIX
AJIEeMEHTOB. SIBHAs U HEsBHAsI CXEMbl TPEYTOJIbHUKA, CXEMa
uHterpupoBanus Kpanka-Hukomncona.
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MUHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE VUPEXJEHWE BBICHIET'O
OBPA30BAHNA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEpUaIoB»
JucuumiuHa - MeToJ1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpOBEHb CIICIHATUTETA)
[Tpoduns: " MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM "
Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3ATAHHUE Ne 1
1. OcHOBHBIE TTOHATHS METOJAA KOHEUHBIX 3JIEeMEHTOB. COBPEMEHHOE ITPOTrpaMMHOE
obecneuenue. [lociaenoBaTenbHOCTh pelIeHHs 3314 METOJOM KOHEUHBIX 3JIEMEHTOB.
2. CTepXHEBOI KOHEYHBIH HJIEMEHT.

3. 3agava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «_ » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHUWE BBICHIET'O
OBPA30BAHUNA

«MOCKOBCKHMH HOJII/ITEXHI/IU‘IECKI/IIK YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIPOTUBIICHHE
MaTepHaIoB»
Jucnunnuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnagnas maremMaTHka U nHGopMaTrka (YypoBeHb ClIEUATUTETA)
[Ipodunse: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJJAHHUE Ne 2
1. KoHeuHsl#t 371eMeHT (ompezeseHne). ¥Y3iabl KOHEYHOTo 3eMeHTa (onpeaenenue). CreneHu
cBO0O/IbI KOHEUHOT0 3JIeMeHTa (onpeaeneHue). @PyHKIUN GOpMbl KOHEUHOT'O 3JIeMEHTa
(ompenenenue).
2. TpeyronbHbII TUHEWHBI KOHEYHBIN 3JIEMEHT ITIOCKOHANPSKEHHOTO COCTOSTHHUS.
3. 3anaya.

YTBepKICHO Ha 3aceTaHuu Kadeapsl « _ » 2023 1., [Ipotokoa Ne

3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJAEHHWE BBICIIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHHE
MaTepuaIoBy»
Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOMY
Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 3
1. CtpyKTypa COBPEMEHHBIX MTPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX HJIEMEHTOB.

2. ®yHKIUU HOPMBI LIECTUTPAHHOIO 0OBEMHOIO 8-y3II0BOr0 KOHEYHOI'O SJIEMEHTA C TMHEHHOI
armnpoKCUMAaIUEN.

3. 3anaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHUWE BBICIHIEI'O
OBPA30BAHUNA

«MOCKOBCKHMH HOJII/ITEXHI/IU‘IECKI/IIK YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/JunamMuka, IPOUHOCTH MAIIHH U COIPOTUBIICHHE
MaTepHaIoB»
Jucuunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnaanas mareMaTHka U nHGopMmaTrka (YypoBeHb ClIeUATUTETa)
[Tpodwib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AJJAHUE Ne 4
1. Hasnauenue u QpyHKIMH OpENpoIieccopa B MPOrpaMMax METO/1a KOHEYHBIX HJIEMEHTOB.

2. TIorpenmHoCTH IpH BHINOTHEHUH PACYETOB METOIOM KOHEUHBIX 311eMeHTOB. CII0co0bI
MTOBBIIICHHS] TOYHOCTH PaCYETHOTO aHAIM3a HANPSKEHHO-1e(POPMUPOBAHHOTO COCTOSIHUSI B
3agauax MKD.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «_ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHHWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II‘/‘I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaIoBy»

Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOMY

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHHUE Ne 5
1. Hasnauenune u QyHKIMH peluarest B pOrpaMMax METO/Ia KOHEYHBIX DJIEMEHTOB.

2. ®yHKuUU HOPMBI LIECTUTPAHHOTO 06HeMHOTr0 20-y310BOr0 KOHEYHOTO 3JIEMEHTA C
KBaJPAaTUYHON amlIpOKCHUMAaIUeHn.

3. 3anava.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne
3aB. xadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUI
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXAEHUE BBICIIET'O
OBPA30BAHHA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II\/‘I YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/JunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEPUATIOB)»
Jucuumimza - MeToJy KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxiagnas mareMaTrka 1 nHGopMaTrka (YpOBEHb CIICIIHATUTETA)
ITpoduinb: «MHTENIEKTYaIbHbIE CUCTEMBI YIIPABJIECHUS TPAHCTIOPTOM»
Kypc 3, cemectp 6
IK3AMEHALIMOHHOE 3AJTAHHUE Ne 6
1. Haznauenue u pyHKIMH TOCTIIpoLieccopa B MporpaMmax MeToJ1a KOHEUHbIX AJIEMEHTOB.
2. YeTbIpexyroybHbIM OMITMHEHHBIH KOHEUHBIN 3JIEMEHT IJIOCKOHANPSKEHHOTO COCTOSHUS.

3. 3agava.

YTBepKIeHO Ha 3aceTaHuu Kaeapsl «_ » 2023 1., [Ipotokoa Ne

3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHMWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHHE
MaTepuaIoBy»
Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 [Ipukinannas maremarnka u uHGopmaTuka (ypoOBEHb CIICIIHAIUTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOMY
Kypc 3, cemectp 6

9K3AMEHAIIUMOHHOE 3AJIAHHUE Ne 7

1. Hanpsxenus u neopmannu (MOHSTHS, €IUHHUIIBI H3MEpPEeHHst). BeipaskeHust neopmanuit

yepes nepemenieHus. JInHeiiHble COOTHOIIEHUS MEXKAY HANPSDKEHUSAMU U AeopMarusiMH.
2. Meron LDLT s pemenns cucteM MHHEHHBIX anrebpandeckux ypasHeHuii B MKD.

3. 3agava.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne

3aB. kadeapoii /A.A. CxBopiios/

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30BAHIA

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBII, xadenpa «/{uHaMuKa, IPOYHOCTH MAIINH M CONPOTUBICHHE
MaTepuaIoB»
Jucuumimza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTika 1 nHGoOpMaTruka (YpOBEHb CIICIIHATUTETA)
ITpodub: «MHTENIEKTYaIbHBIE CUCTEMBI YIIPABICHUS TPAHCTIOPTOM»
Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJTAHHUE Ne 8
1. Ilnockoe HampsKEHHOE U IIOCKOE e(OPMUPOBAHHOE COCTOssHUE. KOMIIOHEHTHI
HanpsHKeHUH 1 qeopManui, OTIUYHbIE OT HYJIS.
2. Meton XoJemnKkoro Jiis penieHHs CHCTEM JIMHEHHBIX aJireOpandeckux ypaBHeHuH B MKD.

3. 3agava.

YTBepKICHO Ha 3aceTaHuu Kadeapsl « _ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJAEHHWE BBICIIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHHE
MaTepuaIoBy»

Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -01.03.02 IIpukinannas marematrka u nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOMY

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3ATAHHUE Ne 9
1. CooTHollleHUs YIPYTOCTH JIJIsl TIFIOCKOTO HANPSKEHHOTO COCTOSTHUS.
2. Metox cratnueckoi koHaeHcauu B MKDO.

3. 3agaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne
3aB. kadeapoii /A.A. Cxsoprios/

MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YVUPEXJIEHUE BBICHIET'O
OBPA30BAHIA

«MOCKOBCKHMI HOJII/ITEXHI/IU‘IECKI/IIK YHUBEPCUTET»
(MOCKOBCKHUH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH U CONIPOTUBIICHHE
MaTepHaIoB»

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTHka U nHGopMaTruka (YpoBeHb ClIEUATUTETA)
[Tpodwnb: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHUE Ne 10
1. @yHKIMHN OPMBI CTEPHKHEBOTO KOHEYHOTO JIEMEHTA.
2. Perienyie cucTeMbl TMHEHHBIX adreOpanuecKuX ypaBHEHUN ¢ BEpXHEH HIIN HIKHEH
TPEYTOJIbHON MaTpULIEH.

3. 3anaya.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokosn Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHHWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHHE
MaTepuaIoBy»

Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOMY

Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 11

1. @ysKun GopMBI IIIOCKOTO TPEYTOJILHOTO KOHEYHOTO SJIEMEHTA.
2. CpoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alredpanyeckiux ypaBHEHUH MPU MOAEIMPOBAHUI
METOAOM KOHCYHBIX JJICMCHTOB

3. 3anaua.
VYTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHNS POCCUICKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICHIETI'O
OBPA30BAHNA

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/JunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEPUATIOB)»

JucuumimHa - MeToJ KOHEUHBIX JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENIEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJTAHUE Ne 12
1. ®yukun Gopmbl 6aTOYHOTO KOHEUHOTO deMeHTa. [lomnHoMBI DpMmHuTa.
2. Utepanmonnsie MeTo bl pemeHus cucteM MKD. MeTo1 conpshKeHHBIX TPaJIUCHTOB.

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

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOYHOCTH MAIINH ¥ COIPOTHBIICHHE
MaTepuaIoBy»

Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOMY

Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3ATAHHUE Ne 13
1. ®yukwH GopMbl KOHEUHBIX dJIeMeHTOB. CBocTBa (DyHKIHN (HOPMEIL.
2. Y4eT rpaHUYHbIX YCIOBUN B METOJIE KOHEUHBIX JIEMEHTOB.

3. 3apaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne
3aB. kadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMI
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YVUPEXJIEHUE BBICIIEI'O
OBPA30BAHI

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/JunamMuka, IPOYHOCTH MAIIHH M COPOTUBICHHE
MaTEPUATIOB)»

Jucuumimza - MeToJl KOHEUHBIX DJIEMEHTOB

Hanpasnenue -01.03.02 [Ipuxiagnas mareMaTrka 1 nHGopMaTruka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENIEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

IK3AMEHAILIMOHHOE 3AJIAHUE Ne 14
1. dysxmu GOopMBI TNIOCKOTO OUIMHEHHOTO 4-y3]10BOr0 KOHEUHOTO HJIEMEHTA.
2. PacripenienieHHbIC HArpy3K B KOHEYHO-AIIEMEHTHBIX MOJIETIsIX. [IpuBeieHne pactpeneneHHbIX
Harpy30K K y3/1aM KOHEYHO-3JIEMEHTHOW MOJEIH.

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHHWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOYHOCTH MAIIKH ¥ COIPOTHBIICHHE
MaTepuaIoBy»
Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 15
1. ®yHkmu GOpPMBI TNIOCKOTO YETHIPEXYTOIBHOTO KBAIPATHUHOTO 9-y3710BOT0 KOHEYHOTO
AJIEMEHTA.
2. [Tpsimoit meTon momyuyeHus: cootHomenniit MKD (Ha mpuMepe cTep:KHEBOTO JIIEMEHTA).

3. 3agaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne

3aB. kadeapoi /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE VUPEXJIEHUE BBICIHIEI'O
OBPA30BAHI

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEPUATIOB)»
Jucuumimza - MeToJl KOHEUHBIX DJIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTuka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 16
1. ®yHKIMH HOPMBI TNIOCKOTO YETHIPEXYTOIBHOIO KBaIPAaTUUHOTO 8-y3JI0BOT0 KOHEUYHOTO
JJIEMEHTA.
2. MarpuyHOe YpaBHEHHE TMHAMHYECKOTO PABHOBECHS KOHEUHO-IJIEMEHTHOM cucTeMbl. O0mee
BBIPAXEHUE JUIsI MATPUL] )KECTKOCTH, MacC KOHEUYHOT'O 3JIEMEHTA.

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJAEHHWE BBICIIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHHE
MaTepuaIoBy»
Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Tpoduib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 17
1. ®ynkuuu GopMbl MIECTUTPAHHOTO 0OBEMHOTO 8-y37I0BOI0 KOHEUHOTO 3JIEMEHTA C JIMHEWHOM
ANIPOKCUMALUEH.
2. ®opMyIUpOBKa METO/1a KOHEYHBIX SJIEMEHTOB JJIsl PEIICHUS] YPaBHEHUS TETLIONMPOBOIHOCTU
Ha ocHOBe MeToa byOHoBa-["asiepkuHa. YueT rpaHMUHBIX YCIOBHI B 3a/1a4e

TEIUIOTPOBOTHOCTH.
3. 3anaya.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne
3aB. kadeapoii /A.A. Cxoprios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXIEHUE BBICIIEI'O
OBPA30BAHIA

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEPUATIOB)»
Jucuumimza - MeToJl KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [puxnagnas maTeMaTika 1 nHQpOpMaTHKa (YPOBEHb CIEIIHATHTETA)
ITpoduinb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABJIEHUS TPAHCTIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHUME Ne 18
1. CriocoOpI MOBBIIEHUS] TOYHOCTH PACYETHOTO aHAIM3a HAPSKEHHO-1e(hOpMUPOBAHHOTO
cocTostHUA B 3afadax MKDO.
2. ®yHKIMH OPMBI IECTUTPAHHOTO 00BbEMHOT0 20-y3710BOT0 KOHEYHOTO DIIEMEHTA C
KBaJpPaTUYHON amIpoKCUMAaILUeH.

3. 3agava.
YTBepKIeHO Ha 3aceTaHnu Kadeapsl «_ » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{uHaMuKa, IPOYHOCTH MAIINH ¥ COIPOTUBIICHHE
MaTepuaIoBy»

Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOMY

Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJTAHHUE Ne 19
1. Ipsimoit meTon nonyuenus cootnomenuit MKO (Ha nmpumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOPAUHATHI Momaau (L — koopaArHATE).

3. 3apaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne
3aB. kadeapoii /A.A. CxBopiios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIEI'O
OBPA30BAHI

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/JunamMuka, IPOYHOCTH MAIINH M COIPOTUBICHHE
MaTEPUATIOB)»

Jucuumimza - MeToJl KOHEUHBIX DJIEMEHTOB

Hanpasnenue -01.03.02 [puxiagnas matemMaTika u nHpopMmaTka (ypOBEHb CIICIIUAINTETA)
ITpodunb: «MHTENIEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHUE Ne 20
1. IlpuHUIMD MUHMMYMa NOTEHLMAIbHON PHEPIHH, KaK BO3MOKHas ocHoBa MKD.
2. IIpssMOYTOJIBHBII KOHEUHBIN 3JIEMEHT TOHKOM TuTacTHHBI. DyHKIMN popmbl. TpeyrosHuK
[Tackas.

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHHWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHUE
MaTepuaIoBy»
Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 IIpukinannas marematrka 1 nHpopmaTuka (ypOBEHb CIICITHATHTETA)
[Mpoduns: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOMY
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 21
1. dyHKUMA TOTEHLIMATBHONW SHEPTUU HA IPUMEPE CUCTEMBI C 1 CTENeHbI0 CBOOOIbI. DHEPTUA
nedopmupoBanus. [loTeHIInaT BHEITHUX CHIL.
2. BocbMuy3110B0il mIeCTUTPaHHBIN 3JIEMEHT JIJIs1 MOJESIIUPOBAHUS TPEXMEPHOTO HAMPSI>KEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUSA.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «_ » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHUWE BBICHIEI'O
OBPA30BAHHA

«MOCKOBCKHM HOHHTEXquECKHﬁ YHUBEPCHUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIPOTUBIICHHE
MaTepHaIoB»
Jucnunnuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnagnas maremMaTHka U nHGopMaTrka (YpoBeHb ClIEUATUTETA)
[Ipodunse: «MHTEMIEKTYaNbHbIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOMY
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 22
1. OcnoBnble MaTpuliel B MKO. Matpuisl pyHkimii popmsl, nedopmariuii, 5keCTKOCTH, Macc,
SKBHUBAJIEHTHBIX Y3JIOBBIX Harpy3o0K.
2. ®opmMupoBaHue r100aNbHON MaTPUIIBI KECTKOCTH KOHCTPYKLIUU U3 MAaTPHULL )KECTKOCTU
OTJIENIbHBIX AJIEMEHTOB (Ha MIPUMeEpe CTEPKHEBOU 3a/1auH).

3. 3anava.
YTBepKIEHO Ha 3aceTaHuu Kadeapsl « _ » 2023 ., [Ipotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHMWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHHE
MaTepHaIoB»
Jucuunnuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 IIpukinannas marematrka 1 nHpopmaTuka (ypOBEHb CIICITHATHTETA)
[Tpoduib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 23
1. EctecTBeHHBIE KOOPAUHATHI H30IIApAMETPUUECKUX 31€MEHTOB. X CBs3b ¢ pusnueckumu
KoopauHaTamu. JuddepennupoBanne no GU3NIECKUM KOOpIUHATaM QYHKIUN (GOPMEBI SIBHO
BBIPQ)KEHHBIX Yepe3 €CTECTBEHHbIC KOOPMHATHI.
2. O0uiee BeIpakeHUE I MATPHUIIBI )KECTKOCTH KOHEYHOTO JJIEMEHTA.

3. 3anava.
YTBepKIeHO Ha 3acefannu Kaeapsl «_ » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIAEHUWE BBICHIEI'O
OBPA30BAHHA

«MOCKOBCKHNH HOJII/ITEXHI/IUlIECKI/II?’I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIPOTUBIICHHE
MaTepHaIoB»
Jucnunnuza - MeTo; KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxiagnas mareMaTika 1 nHGopMaTruka (YpOBEHb CIIELUATUTETA)
[Tpodwib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHUE Ne 24
1. CoiicTBa MaTpuIl pa3peIlaroMX CUCTEM JMHEWHBIX ajareOpandyecKux ypaBHEHHUH B METOIe
KOHEUHBIX 2J1eMeHTOB. CBOWCTBA MAaTPHIIBI JKECTKOCTH.
2. N3omapaMeTpuyeckre KOHeUHbIe ieMeHThl CepeHIMIoBa CeMencTRa.

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHUWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «IunamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaIoBy»
Jucuunirza - MeToJ KOHEYHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopmaTuka (ypOBEHb CIICITHATHTETA)
[Tpoduib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 25
1. Marpuiia )keCTKOCTH CTEP>KHEBOT'0 KOHEYHOT'O AJIEMEHTA.
2. Marpuna ¢pyHKuuid GopMBbI CTEP)KHEBOTO KOHEYHOTO dlIeMeHTa. MaTpunia nedopMamui.
Marpuiia HanpsiKEHHH.

3. 3apaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne
3aB. kadenpoit /A.A. CkBopiios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUIMCKOM ®EJEPALIMA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE VUPEXJIEHUE BBICIHIEI'O
OBPA30BAHI

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/JunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEPUATIOB)»

JucuumimHa - MeToJy KOHEUHBIX JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTrka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 26
1. OcHOBHBIE COOTHOLIEHHS METO/1a KOHEYHBIX 2JIEMEHTOB Ha OCHOBE IPUHIMIIAa MUHUMYyMa
MMOTEHIIMAIBbHON SHEPTUH.
2. N3omapaMeTpruyeckre KOHEUHbIe 3JIeMeHTHI JlarpaHxkeBa ceMencTBa.

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHHWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/{unamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaIoBy»
Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [pukiagnas mateMaTika 1 nHpopmaTuka (YpOBEHb CIIEIHAINTETA)
[Tpoduib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AJIAHUE Ne 27
1. bano4dHbIii KOHEYHBIN 3JIEMEHT.
2. MeToibl YMCICHHOTO HHTETPUPOBaHUS (GYHKIMK OJJHOTO apryMeHTa, nmpuMensembie B MKD.

3. 3agava.
YTBepKIeHO Ha 3acefanuu Kaempsl «_ » 2023 ., [Ipotokon Ne

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHUWE BBICHIETI'O
OBPA30BAHUNA

«MOCKOBCKHMH HOJII/ITEXHI/IU‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOUHOCTS MAIIHH U COIIPOTUBIICHHE
MaTepHaIoB»

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuxiagnas matreMaTika 1 nHGopMaTrka (YpOBEHb CIIELUATUTETA)
[Tpodwib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 28
1. ®ynkuuu Gopmbl H30MapaMETPUUECKUX KOHEUHBIX 37eMeHTOB JlarpankeBa u CepeHumnona
CEMENCTB.
2. KBagpatypusie hopmyier ['aycca—Jlexanapa. @opmyna Tparmenuii 9ucieHHOTo
unterpupoBanus. @opmyna CUMIICOHA YUCIEHHOTO UHTETPUPOBAHUS

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHHWE BBICHIEI'O
OBPA30BAHUNA

«MOCKOBCKHUM HOJII/ITEXHI/IU‘-IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COIIPOTUBIICHHE
MaTepuaIoBy»
Jucuunimrza - MeToJ KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTruka (ypOBEHb CICITHATHTETA)
[Tpoduib: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 29
1. OCHOBHBIE TUIIBI KOHEYHBIX 3JIEMEHTOB.
2. I'mnore3st Kupxrodda-Jlssa B Teopun u3ruba miactus. edopmaruu npu n3rude TOHKOM
IJIaCTUHBI. BrIpaskeHue Al HOTeHIIUATbHON YHEPTHUH.

3. 3apaya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2023 r., [IpoTokom Ne
3aB. kadeapoii /A.A. CxBopiios/

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YVUPEX/IEHUE BBICIHIEI'O
OBPA30BAHI

«MOCKOBCKHM HOJII/ITEXHI/Iu‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/JuramMuka, IPOYHOCTH MAIIHH M COIPOTUBICHHE
MaTEPUATIOB)»
Jucuumimza - MeToJy KOHEUHBIX DJIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENIEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 30
1. TlocnenoBaTeNnbHOCTD PEIICHUS 3a/1a4 METO/I0M KOHEUHBIX JIEMEHTOB.
2. Pemenuie 3a1aun HeCTAl[MOHAPHOM TETIONPOBOAHOCTHA METOI0M KOHEUHBIX 3JIEMEHTOB.
SIBHas 1 HesBHAs CXEMBbI TPEYTOJIbHUKA, cXemMa HHTerpupoBanus Kpanka-Hukomncona.
3. 3ajgaua.

YTBepKIeHO Ha 3aceTaHnu Kaeapsl «_ » 2023 ., [Ipotokoa Ne

3aB. kadeapoii /A.A. CkBoprios/
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