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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

[enbto U3yyeHus: AMCUUILINHBI «MeTo/1 KOHEUHBIX 3JIEMEHTOBY SIBIISIETCA:

— (GOpMHUPOBAaHNE 3HAHUH O COBPEMEHHBIX UHCJIEHHBIX aJTOPUTMAax, METOAAX

MOJICIMPOBAaHUSI M HH)KEHEPHOTO UCCIIEOBAHMUSI KOHCTPYKLMH aBTOMOOWIEH W
TPaKTOPOB ISl aHAJIN3a HANPSKEHHO-AEPOPMUPOBAHHOIO U TEPMUYECKOTO COCTOSTHUI
UX JeTaJedl W Y3JI0B, OCBOCHHME IPEIHA3HAUYEHHOTO [UIsi 3TOr0 YHHMBEPCAIBHOIO
IIPOrPaMMHOTr0 00eCIIeYeHUsl, PEATU3YIOIIEr0 METOT KOHEYHBIX JIIEMEHTOB;
- TOATOTOBKAa CTYACHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKAIIMOHHON
XapakTepucTuKon crienuanucta mo HamnpasieHuto 01.03.02 [Tpuknagras MaTreMaTuka u
uHpopMaTuka (ypoBeHb crenuanurera), npoduib: "VHTemneKkTyaabHble CHCTEMBI
YIPABJICHUS TPAHCIIOPTOM' .

1.2 3agaun AUMCHUTLINHBI

3agayamMu JUCHUILTMHBI «MeTo KOHEUHBIX SJIEMEHTOBY SIBJISIOTCS:

- O3HAKOMJICHHME CTYACHTOB C IIMPOKO MPUMEHSEMBIMH  METOJaMU
BBIYMCIUTEILHOM MEXaHMKM W  COBPEMEHHBIM  MPOTPAMMHBIM  KOMILIEKCOM,
peamu3ylonMM  METOJ  KOHEYHBIX  DJIEMEHTOB IS  pacyeTa  HalpsKEHHO-
neOpMUPOBAHHOTO W TEIUIOBOTO COCTOSIHUM JeTajiedl U Y3JI0B aBTOMOOWIICH U
TPaKTOPOB.

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOITPOU3BOIUTEIIBHBIX YUCICHHBIX AJITOPUTMOB,
HCIIOJIb3YEMBIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMIUIEKCAX METO/JAa KOHEUYHBIX
AJIEMEHTOB JIJISl aHAIM3a HANPsHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUS MAIIIHH.

- 3HAKOMCTBO C OCHOBAMHM pPACUYETHOIO MOJEIUPOBAHUS KOHCTPYKIUU
MOOWJIBHBIX MAIllUH C WCIOJIb30BAHUEM OJIHOM M3 YHUBEPCAIBHBIX MPOTPAMM METO]Ia
KOHEYHBIX DJJIEMEHTOB M OJIHOM W3 YHUBEPCAIbHBIX MPOrpaMM TPEXMEPHOIO
aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHUS.

2 MecTo TUCHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

Jucuurmnaa «MeToa KOHEYHBIX 3JIEMEHTOB)» OTHOCHUTCS K BAPUATHBHOM 4acTH
(b1.2) mpodeccroHanbHOTO IUKIa OCHOBHBIX 00pa3oBarenbHbIX mporpamm (OOIT) mo
HaIpaBJICHUIO TMOJATOTOBKM crernuanucra mno HanpasiaeHuto 01.03.02 Ilpukmamnas
MareMartvka U nHpopmatrka (ypoBeHb crienuanurera), npoduib: " UHTeNIeKTyalbHbIe
CUCTEMBI YIIPaBJICHUS TPAHCIIOPTOM .

[IpeamecTByromuMu KypcaMu, Ha KOTOPBIX Oasupyercs aucuuruimHa «Meron
KOHCUYHBIX AJICMCHTOB SIBJISTFOTCSI:

- IMHEWHas ajareopa, MaTeMaTHYCCKUN aHAIN3);

- OCHOBBI MEXaHHUKH,

- OCHOBBI MaTEPUAJIOBEICHHS M COMPOTHRIICHHUS MaTEPHAIIOB,;

- aHAJTUTUYECKas TUHAMUKA M TEOPHs KOJIeOaHMI;

- YUCJICHHBIC METO/IBI;



3 Komnerenunu oOyuyawuierocsi, ¢gopMupyembie B pe3yJbTaTe OCBOEHHS
TUCIHUANIMHBI

B pesynbraTte OocBOEHUS AWCIMILIMHBI CTYJISHT JIOJDKEH O00IaNaTh CIETYHOIIUMA
obmenpodeccuonansubiMu (OIIK), npodeccuonansusiMu (I1K) 1 npodeccnonanbHo-
cnenuamsupoBanubiMu ([ICK) kommerennusamu (OITK-2, OITK-3):

B pe3yabTarte ocBoeHMst

Kon o0pa3oBaTteabHoil mporpaMmel | IlepedeHb MVIAHMPYEMBIX pPe3yJIbTATOB 00y4eHHs 10
KOMIIETEHLIUH 00y4JaroIuiics 10/KeH AUCHHUILIMHE
00JanaTh
OIIK-2 Crioco0eH HCIONb30BaTh U 3HATH:
aJalTAPOBATH CYICCTBYIOLINC ® HaIpaBJICHUSA Pa3BUTHUS BBIYMCIUTEIbHBIX
MaTeMaTHYECKUE METOIbI 1 METOJIOB B MEXaHHKE U dPPEKTUBHBIC
CUCTEMBI TIPOrPaMMHUPOBAHUS BBIUHCIIUTEIBHBIE AITOPUTMBI, IPUMEHSAEMBIE B
JULSE COBPEMEHHOM IPOIPaMMHOM 00ECTICUSHUH TSI
pa3paboTKH U peanu3auu pelIeHns IPUKIIaJAHbIX 3ajjad aHaIn3a
aITOPUTMOB pPeIIEHUs HaNpsOKEHHO Ae(OPMUPOBAHHOTO M TEIIOBOTO
NPUKIANHBIX 33134 COCTOSIHUI KOHCTPYKIMI aBTOMOOUIIEH 1
TPaKTOPOB.
yMeTh:

®  HCNOJb30BAaTh COBPEMEHHOE IMPOTrpaMMHOE
oOecrieyeHue U1 pacueTHOIO aHaIN3a
HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIIIOBOTO
COCTOSTHH JIeTaliell v y3JI0B aBTOMOOWIIeH 1
TPaKTOPOB.

BJIA/IETh:

® HaBBIKAMH UCIIOJIb30BaHMS OJHOH 13

COBPEMCHHBIX BBIYHUCIIMTEIIBHBIX IIPOrpaMMm,
peanu3yroneld MeTol KOHEUYHBIX 3JIEMEHTOB,
JUTSL pacdeTa HanpshDKeHHO 1e(OpMUPOBAHHOTO
Y TEIUIOBOT'O COCTOSHUM JIETaJIEN U Y3JI0B
ABTOMOOMIIEH U TPAKTOPOB .

OIlIK-3 CriocoOeH MpUMEHSTh U 3HATH:
MOAM(UINPOBATH ® BO3MOKHOCTH COBPEMEHHOT'O ITPOTPAMMHOTO
MaTeMaTHYeCKUE MOJISITH ISt o0ecreveHus] MeTo/1a KOHEUHbBIX JIEMEHTOB ISt
perieHus 3a1a4 B 00J1acTH pCIICHHUS HHXKEHEPHBIX 33184 [PH
npodeccnoHaIbHOM NPOU3BOJICTBE, MOJICPHU3AIINHI U PEMOHTE
JeSATEIbHOCTH TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPEACTB, HX

TEXHOJIOTHYECKOT0 000PYIOBaHUS U
KOMIIJIEKCOB Ha UX Oase .

yMeTh:

® TI0JIE30BaTHCS BO3MOKHOCTSIMH,

MPEIOCTABIIAEMBIMUA COBPEMEHHBIM
MIPOrpaMMHBIM 00ECIICUEHHUEM METO/Ia
KOHCYHBIX JJICMCHTOB JIA HpOBe)IeHI/ISI
TEOPETUYECKUX HAYYHBIX UCCIICIOBAHUN TPH
PEIICHNN MHKEHEPHBIX 337124, BOSHUKAFOIIIUX
HpI/I HpOI/ISBO)ICTBe, MO)IepHI/BaIII/II/I nu peMOHTe
TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB, UX
TEXHOJIOTHYECKOT0 000PYIOBaHUS U




KOMITJIEKCOB Ha uX 0ase .
BJIa/IeTh:
e TpueMaMu 00pabOTKM JaHHBIX U
3 (PEeKTUBHBIMHU AJITOPUTMaMHU HHTEPIIPETAITAN
Pe3yIbTaTOB KOMIIBIOTEPHOTO aHaIH3a
HanpsHKEHHO-1e(OPMUPOBAHHOTO U TETIIIOBOTO
COCTOSIHMM JleTaneil U y3710B MAIlIVH.

4 CTpyKTYypa M coJep:KaHue TUCIUNINHBI

JlucrunimHa 9UTaeTCS HAa TPEThEM W YETBEPTOM KypcaxX B NSITOM, IIECTOM H
celbMOM ceMecTpax. [IpoBosATCS JIEKIIUU, CEMHHApPHI, JabopaTopHbIC 3aHATHS, Gopma
KOHTpOJISI — dK3aMeHbl. OOIast TPyJI0eMKOCTh JUCHUIUIMHBI COCTABISET 8 3a4eTHBIX
enunnn (144 akamemMudeckux 4dacoB - 5 cemectp, 144 akaaeMHYeCKHX 4YacoB - 6
ceMecTp).

Bup yueoHoi Bcero yacos Cemectp
padoThI 5 6 7
OO01mmas TpyI0eMKOCTb 288 (8 3.¢.) 72 108 108
(23.e) (33.e) (33.e.)
AyYIUTOpHBIE 3aHATUS 108 36 36 36
(Bcero)
B Tom yucie
JIEKIIUU 18 18 - -
[TpakTrueckue 18 - 18 -
3aHITHS
JlaGopaTopHbie 72 18 18 36
3aHITHS
CamocTosTenbHas 180 36 72 72
paboTa cTy/ieHTa
Kypcogas pabota HET HET HET HET
KypcoBoit mpoekt HET HET HET na
Bua npoMexxyTouHOM DK3ameH 3auet DK3ameH
aTTeCTAINH

CtpykTypa M coAepKaHHE AUCUUIUIMHBI «METOJl KOHEYHBIX 3JIEMEHTOB» IO
CpoKam | BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Conep:xanue pa3aesioB IMCHUIIAHBI.
Tema 1. BBeaenue.

Ponb PaCuYCTHBIX MCTOAOB M MCTOJAa KOHCYHBIX 3JICMCHTOB, B YaCTHOCTH, IIPH
IMPOCKTUPOBAHMHN W JOBOJKC aBTOMOOWJIEH H TPAKTOPOB [JId aHAJIM3a HaIIPsSKCHHO-



1e(OpMHUPOBAHHOTO U TEPMUYECKOTO COCTOSIHUH AeTallel U y3JI0B JUIsl 00eCTieUeHus: X
npoyHocT. O030p 3a7a4, pelIaeMbIX METOJIOM KOHEYHBIX 3JIEMEHTOB.

CoBpeMeHHOE TMpOTrpaMMHOE OOECIEUYEHUEe, peaU3yIolee METOJl KOHEUYHBIX
AJIEMEHTOB, JIJISl aHAJIN3a HAIMPSKEHHO-1€(OPMUPOBAHHOTO U TEPMHUUYECKOT0 COCTOSIHUI
AeTaneil U y370B aBTOMOOUIeH U TpakTopoB. CTpyKTypa MporpaMMHOr0 0OeCrieueHHs
METO/1a KOHEYHBIX JJIEMEHTOB.

O0630p AGh(PEeKTUBHBIX ©  TPOU3BOAMWTEIBHBIX YHUCJICHHBIX  aJTOPUTMOB,
peanu3yeMbIX B NIPOTPaMMHBIX KOMIUIEKCAX [JIsl PELICHUS 3a]ad BBIYHCIUTEIbHOU
MeXaHUKU. OCHOBHBIE BBIYUCIUTEIBHBIE 3aTpaThl MPHU PEIICHUH 33a1a4 METOIOM
KOHEUYHBIX 3JIEMEHTOB.

CpaBHUTENBHBI AaHAIW3 PA3JUYHBIX PACUYETHBIX TNOAXOAOB B  3ajayax
oOecrieueHusT MPOYHOCTU KOHCTPYKIMM aBTOMOOWIJIEH M TpakTopoB. JlemoHcTparus
pE3yJAbTAaTOB PACUETHBIX HCCIIEIOBAHUI METOJAOM KOHEYHBIX KOHCTPYKIHMI MAaIIuH.
[IpoOnembl BbBIOOpa pacyeTHOM CXeMbl. XapaKTEPUCTHKU PACUYETHBIX MOJEIEH:
TOYHOCTb, aJICKBATHOCTh U IKOHOMHUYHOCTb.

Tema 2. CBegeHusi U3 MAaTEMAaTHKH U MEXaHUKHU JAeopMupyeMOro Teepaoro
TesA.

DNeMEeHThl MaTPUYHON anreOpbl U BAPUALMOHHOTO UCUHCIICHHUS.

[lepememienus, nedopmanuu, HanpsikeHus. CBsI3b MEXAY HANPSKEHUSIMU U
nedopManusMu. YpaBHEHHS paBHOBecus. ['panudnbie ycnoBus. OOmme cxeMbl
peleHns 3aJad MEXaHMKW KOHCTpPYKUui. I[IpyHUIMN MHHUMyMa MOTEHIMAIbHON
DHEPIUHu.

Tema 3. Meroax KOHEYHBIX JJIEMEHTOB KAK BBIYHCJIUTEIbHBIA MeETOX
pellleHus 321249 MeXaHUKH.

OcHOBHBIE TOHSATHSA METOAAa KOHEYHBIX »dJeMeHToB (MKD). O630p TuIOB
KOHEYHBIX 3eMeHTOB. OCOOEHHOCTH pacueTa KOHCTPYKIIMU ¢ ucrnosib3zoBanneM MKD.
CrtpykTypa COBpEMEHHOT0 porpaMMHoro odecrneuenuss MKD.

CriocoObI BBIBOJIa COOTHOIIICHHI MeTO1a KOHEUHBIX 3ieMeHToB (MKD). Ipsimoii
METOJI TIOJYyYEHUS KOHEYHO-IJIEMEHTHBIX COOTHOIIEHUN. CTEepKHEBOM KOHEUHBIN
anemeHT. DopmupoBanue rio0agbHON MaTPUILIBl KECTKOCTH KOHCTPYKIIMU U3 MaTPUIL
KECTKOCTH OTJICIIbHBIX DJIEMEHTOB (Ha IpUMEpE CTEPKHEBOM 3a1auH ).

BapuannoHHble TpUHLIMIBI - OCHOBA (POPMUPOBAHUS pa3peliatonIuX ypaBHEHUN
MKD. BriBog wmartpuusbix ypaBHeHHnd MKD Ha OCHOBE NpuUHLIHIIA MUHUMYyMa
MoTeHUHAIbHOW BHepruu. OcHoBHble Marpuubl MKD - sxecTkocTu, macc u Jp..
BekTopbl  Harpy3ok OT BHEIMIHUX CWI.  YYeT HadalbHBIX Jedopmarui,
MpEBAPUTENbHBIX HaINpsKeHU. PacnpeneieHHble HArpy3KH B KOHEUYHO-3JIEMEHTHBIX
Mozenax. IlpuBeneHne paclnpefeNeHHbIX Harpy30K K y3jJ1aM KOHEYHO-3JIEMEHTHOMU
MOJENH.

Amnmnpoxcumanus Hem3BecTHBIX B MKD. dyHkinu ¢hopMbl KOHEYHBIX 3JIEMEHTOB.
Knaccel mpumensembix Qyskiuii. CpoiictBa ¢yHkuuid ¢dopmbl. TpebGoBanus
¢bynkuusim popmel. Tounocts pemennit MKD B 3aBucumMocTH OT BbIOOpa (DyHKIMI

(bopMBL.



banounbiii koHeuHbldt 2yeMeHT. DyHkiuu GopMbl 0aTOYHOTO KOHEYHOTO
anemenTa. [lonuHombel Dpmuta kak GyHKIMU GOpMbl 0agouyHOTO 3aemeHTa. CrocoObl
GbopMUpOBaHHS COOTHOIIEHWH METOJa KOHEYHBIX DJJEMEHTOB B  Pa3IUYHBIX
KOOPAWHATHBIX CUCTEMAX.

YucneHHOE UWHTETPUPOBAHME TIPU  BBIYMCICHUH KOIPPHUIMEHTOB MAaTpPHUIL
KECTKOCTH, Macc u aApyrux matpur, B MKD. Kamparypubeie ¢opmynsl ['aycca —
Jlexxannpa.

Tema 4. Merox KOHEYHBIX 3JIEMEHTOB 3aJaye IUIOCKOr0 HAINPSAKEHHOIO,
MJI0CKOT0 1e)OPMUPOBAHHOI0 COCTOSTHUM

TpeyronpHbIli KOHEYHBIM BJIEMEHT ISl PEUICHUs IUIOCKOM 3aJayd TEOpUHU
ynpyroctu. Tpeyronbabie L-koopauHaTe! miomaau. Mcnonb3oBanue L-koopauHar ass
nocTpoeHust GyHKIMU POPMBI TUIOCKOTO TPEYTOJIbHOTO KOHEUYHOTo AemMeHTa. CBsisb L-
KOOpJMHAT ¢ (PU3UYECKUMHU (I€KApPTOBBIMU) KOOPJMHATAMU TPEYTOJILHOIO KOHEUYHOTO
anemenTa. JuddepenuupoBanue L-koopauHar mno QumdeckuM  (JI€KapTOBBIM)
KOOpAMHATaM JJIEMEHTA. Marpuia *KECTKOCTH IUIOCKOTO TPEYroJIbHOTO KOHEYHOTO
AJIIEMEHTA.

Tema 5. Teopusi nzonapamMmeTpu4ecKMX KOHEYHbIX 3JIEMEHTOB

OyHKIUH dhopmbl M30MapaMETPUIECKUX KOHEYHBIX DJIIEMEHTOB.
N3onapamerpuyeckne KoHe4YHbIE 3yieMeHThl Jlarpam:keBa m CepeHIuIoBa CEMEHCTB.
CybOnapameTpruyeckue, HU30MapaMETPUUECKUE, CyNeprnapaMeTpUuYecKue KOHEUHbIE
AIEMEHTHI. ECTECTBEHHBIE KOOPAMHATHI U30IMIAPAMETPUUECKUX DJIEMEHTOB, UX CBS3b C
¢buznueckumMu koopauHatamu. JuddepeHmupoBanue 1o (HU3MYECKUM KOOpAMHATAM
byHkuMii  GOpMBI  SBHO  BBIPQXKEHHBIX  4Yepe3  €CTECTBEHHBbIE  KOOPJMUHATHI.
YeTblpeXyroabHblil OMIMHEHHBIM W30MapaMeTPUUYECKUl KOHEUYHBINH JIEMEHT TIOCKOTO
HAIPsKEHHOTO COCTOSIHHUS. OObeMHbIN BOCBMUY3JIOBOM IECTUTPAHHBIN
M30MIapaMETPUYECKUN  KOHEYHBIM 3JIEMEHT JUIi  MOJEIHUPOBAHUS  TPEXMEPHOIO
HaNpsHKEHHO-/1e()OPMUPOBAHHOTO COCTOSTHHUSL.

basucHple  (QyHKUMHM  KOHEUYHBIX  3JEMEHTOB  HMEPapXUYECKOro  THIa.
[IpeumyiecTBa pelieHus 3aJad C MCIOJIb30BAHUEM 3JIEMEHTOB Ha OCHOBE (YHKIMN
(hopMBI HEPAPXUUECKOTO THUTIA.

Tema 6. Moaeaun MeToa KOHEYHBIX IJIEMEHTOB /Jsl pacyera IUVIACTUH U
000J104eK

Koneunble »snemMeHTHl nsi pacyeta u3ruba muactuH. DyHKUUA  (POPMBI
aneMeHTOB. COBMECTHOCTh 3JeMEHTOB. KOMOMHMpOBaHHE C »3JIEeMEHTaMu pacuera
IUIOCKOTO HANpsKEHHOTO COCTOSIHUSL Ui CO3JaHMsl 3JIEMEHTOB OOO0JIOUKH OOIIero
nosoxeHus. KoHeuHbIe 2JIeMEHTHI TOHKOH 0CECUMMETPHYHON 000JIOUKH.

Tema 7. MoaenupoBanue TeIUIONPOBOAHOCTH METOAOM KOHEYHBIX
3JIEMEHTOB

YpaBHEHHE TEIUIONPOBOJHOCTH. ['paHWYHBIE YCIIOBUSL U1 YpPaBHEHUSA
TEIUIONIPOBOAHOCTY YUYET I'PaHUYHBIX YCJIOBUU IIEPBOrO, BTOPOrO M TPETHETO POJA.
CrammonapHasi TEIIIONPOBOAHOCTh. YpaBHeHus Jlammaca, Ilyaccona. @opmynupoBka
METOJIa KOHEYHBIX 3JIEMEHTOB JIJI PELIEHUSI YPABHEHHUS TEIUIONPOBOAHOCTH HAa OCHOBE
Metosa byOHoBa-I"anepkuna. Yuer rpaHUYHBIX YCIOBUIN B 3a/1aue TEIJIOMPOBOIHOCTH.



Pemenue 3amauum HECTAIMOHAPHOW TEIUIONPOBOJHOCTH METOJOM KOHEUHBIX
3JIEMEHTOB. SIBHAsi M HESIBHASA CXEMbI TPEYrOJIbHUKA, CXeMa MHTerpupoBanus Kpanka-
Huxoscona.

Tema 8. B(I)Q)CKTHBHBIC YUCJICHHBLIC AJTIOPHUTMbI, MHCIHOJb3yEMbIC B
COBPEMECHHOM IPOrpaMMHOM ob0ecrieyeHUH MeET0da KOHCYHBIX 3JICMECHTOB

CBoiicTBa MaTpull CHUCTEM JIMHEHHBIX aireOpaudyeckux YypaBHEHUH IIpU
MonenupoBaHu MKD. AJroputrMbl pemieHUs CUCTEM OOJBIIMX CHCTEM JIMHEMHBIX
areOpanvyeckuxX ypaBHEHHUH C CUMMETPUYHBIMU pa3peKEHHbIMM MaTpuuamu. Meron
LDL" st pemenus cucreM NMHEHHBIX anrebpandeckux ypaBHenuii B MKD. O6nactsb
npumenumocty Metona LDLT.  UrepanuoHHBIE METOOBI pEMIEHUS CBEPXOOIBIINX
cucteM MKD. Meron CONpSKEHHBIX TPAJUEHTOB. YCKOPEHUE TpPSIMBIX U
UTEPAIMOHHBIX METOJOB 32 CUET CIEUUAIbHBIX IPOLEAYpP HyMEpaluu Y3JI0B KOHEYHO-
AJIIEMEHTHBIX MOJEIIEH.

CrnocoObl xpaHeHus1 pa3pekeHHbIXx Matpul] B MKD. 3anonHenue pa3pexeHHbIX
Matpuy MKD mnpu pemeHun CHCTEM YpaBHEHUH MPSAMBIMM MeETOJaMH. MeTonbl
SKOHOMHUM IIaMsSTH M TMOBBbIIIEHUS cKopoctn pewmeHns MKD. IlpexncraBnenue c
NOMOUIbI0 TEOpUH TpadoB MpoIecca HUCKIIOUEHUS CTENEHEW CBOOOIBL. AJITOPUTMBI
BbIOOpa ONTUMAIBHOTO TMOPSAIKAa HCKIIOUEHUS Komnmmaza, Karxumia-Makku,
MapaJuICIbHBIX U BJIOKEHHBIX CEUCHUN.

B03MOXHOCTH MapajuieIbHOTO PEUIeHUs 3a7a4 METOJIOM KOHEYHBIX 3JIEMEHTOB.
O030p YHCICHHBIX AJITOPUTMOB MApaJUIETBHOTO PEIICHUS CUCTEM alre0panyecKux
ypaBHeHMM MKD Ha MHOrOSAEpHBIX M MHOTONPOLECCOPHBIX BBIYUCIUTEIBHBIX
CUCTEMAX.

Tema 9. IlyTu noBbIIEHUS] TOYHOCTH PACYETHOr0 AHAJIM3A KOHCTPYKIUIA
aBTOMOOMJICH U TPAKTOPOB, BLINOJHAEMOI0 METOI0OM KOHEYHbIX 3JIEMECHTOB

OCHOBHBIE NIPUEMBI U CIIOCOOBI MOJIETTUPOBAHUS JI€TajleH, y3JI0B U KOHCTPYKLIUN
aBTOMOOMJIEH U TPAKTOPOB METOAOM KOHEUHBIX 3J1eMEHTOB. OCOOEHHOCTH PaCUYETHBIX
CXEM M KOHEYHO-3JIEMEHTHBIX MOJIeNIeH AeTallel, y3710B U KOHCTPYKIIMI aBTOMOOUIIEH 1
TpakTopoB. IIpemMymniecTBa M HEOOCTAaTKH PA3JIMYHBIX PACUYETHBIX IOAXOJ0B IIPU
BBITIOJIHEHUH HCCIIEAOBAaHUN KOHCTPYKLIMI aBTOMOOMJIEH U TPAaKTOPOB YHUCIECHHBIMU
MeTrogaMu. [lorpemHocTr, BO3HMKAIOIIME TMPH pacyeTax METOJOM KOHEYHBIX
AJIEMEHTOB KOHCTPYKUMKA MamuH. IlyTM TOBBIIEHMS TOYHOCTH BBINOJHSAEMOIO
METOJIOM KOHEYHBIX 3JIEMEHTOB PACUETHOTO aHalu3a HaNpPsHKEHHO-Ae()OPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLMI MAILIHH.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

MeToauka mpenojaBaHUs JAUCHUIUIMHBL «MeToJd KOHEUYHBIX 3JIEMEHTOB» U
pealin3anus KOMIIETEHTHOCTHOTO IOJXOJa B HM3JI0KEHHU W BOCIPHUATHH MaTepuaja
peIycMaTpUBaeT HCIIOJIB30BAHHME  CIICAYIOIIMX AaKTHBHBIX (OpPM  IPOBEIACHHMS
IPYNIOBBIX, HHANBUAYAIBHBIX, aYJAUTOPHBIX 3aHATHH B COYCTAHMU C BHEAYIAMTOPHOM
paboToii ¢ TeNbl0  (OPMHPOBAHHMS W Pa3BUTUA MPOPECCHOHATBHBIX HABBIKOB
00yJaroInXcsi:

— MOJrOTOBKA K BBIMIOJIHCHHIO MPAKTUYECKUX PabOT B JIAOOPATOPHSIX BY3a;



— TIOATrOTOBKA, MPEACTABICHUE M OOCYXAECHHE IMpPE3EHTAlMi Ha CEMUHApCKHUX
3aHATUAX;
— OpraHm3alys ¥ IpOBEJCHHE TEKYIIETO KOHTPOJIS 3HAHUM CTYACHTOB B (hopme

OJIaHKOBOTO TECTUPOBAHUS;
— MPOBE/ICHHE MAacTeP-KIacCOB HKCIEPTOB M CHEIUAIMCTOB B 0OJACTH YUCICHHBIX
METOIOB U MPUKIIATHON MEXaHHKH.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIEero KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTALMY N0 UTOTaM OCBOCHMS JMCHUILIUHBI M Y4eOHO-MeToAnYecKoe
o0ecreyeHre CaMOCTOATEILHOM Pad0ThI CTYJAECHTOB.

B mpouecce 00ydeHHs HCNONB3YIOTCS CIEAYIOIIUME OLIEHOYHBIE (OPMBI
CaMOCTOSITEJIbHOM pabOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTALIUMI:

- TIOJArOTOBKA K BBIIIOJHEHUIO JIJAOOPATOPHBIX pabOT U UX 3aIUTA.

OueHouHblE CpeAcTBa TEKYIIEro KOHTPOJs  YCIEBAEMOCTU  BKJIKOYAIOT
KOHTPOJIBHBIE BONPOCHI M 3aJaHusl B (popme ONaHKOBOrO M (MJM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, AJI1 KOHTPOJIA OCBOEHUSI 00YUarOUMMUCS Pa3J€iOB IUCUUTLTUHBI.

OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHUl KypPCOBBIX IPOEKTOB, KOHTPOJIBbHBIX
BOIIPOCOB M 3aJaHUM JJIsI NPOBEACHUS TEKYIIEro KOHTPOJA, SK3aMEHAIMOHHBIX
OWJIETOB, IPUBEACHBI B IPUJIOKEHUU 4.

6.1. ®oH OLIEHOYHBIX CPEACTB IJIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH
o0y4yaromuxcs Mo JMCUMILIHHE (MOIYJIIO).

6.1.1. Ilepeuenp KOMIETEHIIMH C yKa3aHMEM JTaloB UX (OPMHUpPOBaHHS B Mpoliecce
OCBOCHHUS 00pa30BaTEIbHOM MPOrpaMMBI.

B pesyaprare oOcBOCHUS JAMCHUIUIMHBI  (MOAYJsA) (OPMHUPYIOTCS  CIICIYIOIIHE
KOMITETCHIIUH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIIETCHIIH U HOJIKeH 00J1a1aTh
OIIK-2 Crnioco0eH UCTOoIb30BaTh U aJaTHPOBATH CYIIECTBYIOIIUE

MAaTEMATUYCCKHUE METOABI U CUCTEMBI ITPOrpaMMHUPOBAHUA IJIA
p8.3pa6OTKI/I " pcain3allui aJIrTOPUTMOB PCIICHUSA IPUKIIAIHBIX 3a1a4

OIIK-3 CriocobeH npuMeHsTh U MOAU(DUIIMPOBATh MATEMATHUYECKHUE MOIEITH JUIS
peleHus 3aaa4 B 00J1acTH NpoQeccuoHaNbHON
JeSITeIbHOCTH

B mporecce ocBoeHust 00pa3oBaTEIbHONM MPOTPaMMBbI TaHHBIE KOMIICTCHIIUH, B
TOM YHUCJE€ WX OTAEITbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIHO B XOJI€ OCBOCHUS



0oOyJaroMMUCs JUCIHUIUIMH (MOAIYJIeH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
U KaJeHAapHbIM IrpaduKkoM y4eOHOTro nporecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMHpPYyeMBIX 10 HTOTaM OCBOCHHS IUCHHUILIAHBI (MO1YJIs1), ONMUCAHUE KA

Ilokazarenem

OLICHUBAaHUA

OLICHUBAHUS.
KOMIIETEHIIUN

Ha

Pa3IUYHBIX

oTarax

ux

(bopMHUpPOBaHUS SBISIETCS JTOCTH)KCHHE OOYYAIOIMUMHUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
00y4eHHUs MO TUCHUILUIMHE (MOJIYITIO).

OIIK-2. Cnioco6HOCTH K CaM000Pa30BAHMIO M UCIIOJIb30BAHUIO B PAKTHYECKOH 1eATeIbHOCTH HOBBIX
3HAHUI U YMEHHH, B TOM YHCJe B 00J1aCTAX 3HAHNH, HENOCPEACTBEHHO He CBSI3aHHBIX €O c(epoii
npogeccuoHAIbHOI 1esITeTbHOCTH.

Kpurepun ouennBanust

IToxa3aresn

2 3 4 5
3HATH: OOyuaronmics OO0yJaromuiics OO0yuaromuiics OO6yuatronruiics
HalpaBJICHAA JEMOHCTPHUPYET MOJTHOE JIEMOHCTPUPYET JEMOHCTPUPYET YaCTUYHBIE | NEMOHCTPUPYET
pa3sBHUTHA OTCYTCTBHUE HUJIN HETIOJIHbIC 3HAHUS 3HaHMSA B 001acTH IIOJIHbIE 3HAHUS B
BBIYUCIIUTEJIEHBIX HEIOCTATOYHOE COOTBETCTBUE HaIpaBJICHUN pPa3BUTHS HaIpaBJICHUN Pa3BUTHS obxactu
METOA0B B 3HAHUW HaNpaBJICHUH BBIYHCIIMTCIILHBIX BBIUUCIIUTEIBHBIX METOAOB | HANpPaBICHUH
MEXaHUKC U pa3BUTHUA BEIYUCIUTEIBHBIX METOJOB B MEXaHUKE U B MEXaHHKE U pasBuTHA
d(dexTHBHBIC METOJIOB B MEXaHHKE U 3 PEeKTUBHBIX 3 PEeKTUBHBIX BBIUUCITUTEIBHBIX
BBIMHUCIINTCIIBHBIC 3¢ G EKTHBHBIX BBIYUCIIUTEIBHBIX BBIYUCIIUTEIBHBIX METOJIOB B
aJITOPHUTMBI, BBIYUCIIUTENBHBIX aITOPUTMOB, | AJITOPUTMOB, aJITOPUTMOB, MEXaHHKE U

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

MIPUMEHSIEMBIX B COBPEMEHHOM
MIPOrPaMMHOM OOeCTIeueHU N
JUTSL peLICHUS] TTPUKIIaTHBIX
3aj1a4 aHaJIM3a HaNPsHKEHHO
ne(opMUPOBAHHOTO U
TETJIOBOTO COCTOSIHUH
KOHCTPYKIUH aBTOMOOWICH 1
TPaKTOPOB.

MMPUMEHACMBIX B
COBPEMEHHOM
MIPOrpaMMHOM
obecrieueHUN s
pELIeHUs] TPUKIAIHBIX
3a/1a4 aHajau3a
HaNpPSHKEHHO
Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSIHUI
KOHCTPYKLUI
aBTOMOOWIIEH 1
TpakTopoB. JlomyckaroTcs
3HAYHTENBHBIC OLTHOKH,
MPOSBIISETCS
HEJ0CTaTOYHOCTh 3HAHUH,
o psZly MoKa3aTesew,
oOygaromuics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS IIpU
OIIEpUPOBAHUU 3HAHUSIMU
MIPY UX TIEpEHOCEe Ha
HOBBIE CUTYaLlUU.

HpI/IMCHHeMBIX B
COBPEMEHHOM
MIPOrpaMMHOM
o0ecTieYeHNH ISl peIIeHHS
MPUKIAIHBIX 3a7a4
aHanM3a HalpsHKeHHO
Ie(OPMHIPOBAHHOTO U
TETIJIOBOTO COCTOSIHUM
KOHCTPYKLIUI
aBTOMOOMIICH U
TPaKTOPOB., HO
JIOITyCKaKTCs
HE3HAYUTEJIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPyAHEHUS
MIPHU aHATUTHYECKUX
onepanusx.

s dexTuBHbIC
BBIUUCITUTEIbHBIX
aITOPUTMOB,
MPUMEHICMBIX B
COBPEMEHHOM
MPOTPaMMHOM
oOecrieueHn! s
pelieHust
MIPUKJIATHBIX
3aa4 aHaJIn3a
HATIPSKEHHO
nehopMHUPOBAHHO
T'O ¥ TETIOBOTO
COCTOSIHUH
KOHCTPYKLIUH
aBTOMOOWIIEH 1
TPaKTOPOB,
CcBOOOIHO
OTepUpyeT
npuooOpe-
TEHHBIMH
SHaHUSIMH.

10




yMeTh: OO6yuatomtuiicss He ymeeT Wi B | OOygaromuiics OOyuaronuiicst OO6yuarontuiics
HCMOJIB30BATh HEJIOCTATOYHOMN CTEINEHU JIEMOHCTPUPYET HEMOJIHOE | JEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
COBPEMEHHOC yMeeT: COOTBETCTBHE COOTBETCTBHE CJIEAYIONUX | MOIHOE
TPOTPaMMHOC HCTIOb30BaTh COBPEMEHHOE CIEIYIOUINX YMEHUMN: YMEHHI: COOTBETCTBHE
obecrieueHue s
pacueTHoro IIpOrpaMMHOE 00ecIeyeHue cne;[ylgmnx
AHATM3a JUISL pacue€THOTO aHaJIu3a UCTIONB30BaTh UCTIONb30BaTh yMeHUil:
HaNpsDKECHHO Haps’KEHHO COBPEMCHHOC COBPEMECHHOC
JeOpMHUPOBAHHOT | ne)OPMUPOBAHHOTO IpOrpaMMHOE IIpOrpaMMHOE HCTIONb30BaTh
on TeHHO‘jOFO _ | Temmosoro COCTOSHMH feTaliel | obecrieueHue s obecrieueHue s COBPEMEHHOE
COCTOAHNN ACTANCH | 1y v3 5168 apTOMOGHIIEH H PacUeTHOTO aHATH3a PacUeTHOTO aHAH3a TIPOrpaMMHOE
233;302/?:6nneﬁ " TPAaKTOPOB. HanpsKEHHO HaIMpsKEHHO obecrieueHne uIs
TPAKTOPOE. ne(OPMHUPOBAHHOTO U Ie(OPMHIPOBAHHOTO U pacueTHorO
TEIUIOBOrO COCTOSHUI TEIUIOBOIO COCTOSHUI aHanm3a
JieTajel u y310B JieTanei u y31oB HaMpsKEHHO
aBTOMOOMIIEH 1 aBTOMOOWIICH U TPaKTOPOB. | AeOPMUPOBAHHO
TPaKTOPOB. IO ¥ TEIJIOBOTO
YMeHus: OCBOEHBI, HO COCTOSIHUH
Jomnyckarores JIOILYCKAIOTCSI JleTaJIel U y3J10B
3HAYUTENNbHBIC OIINOKH, HE3HAYMTENbHbIC OINOKY, | aBTOMOOWIEH 1
HPOSIBIIAETCS HETOYHOCTH, 3aTPYJHEHUS | TPAKTOPOB.
HEIOCTaTOYHOCTD IPH IEPEHOCE YMEHUH Ha
BIIaJI€HHsI HABBIKAMH IO HOBBIE, HECTAHIAPTHBIE CobonHO
psny MokasaTenei, CUTYyaLHH. onepupyer
OO6yuaronuiics NPUOOPETEHHBIM
UCTIBITHIBACT U YMCHUSAMH,
3HAYUTEIbHbIC IIPUMEHSET UX B
3aTpYAHEHUS NIPH CUTYaIHIX
MIPUMEHEHNHU HAaBBIKOB B MOBBHIIIEHHOMN
HOBBIX CUTYyallHsX. CII0’KHOCTH.
BJIA/I€Th: OO0yuaromuiics He BIaaeeT OO6yyaronuiics He B OOGyyaronuiicst 4aCTUIHO OGyuaromuiicst B
HaBbIKamMUn WU B HEJOCTATOYHOU MOJIHOM Mepe BllaJeeT BJIaJIe€T HaBBIKAaMU MIOJIHOM 00bEMe
HUCIIOJIb30BaAHMSI CTCIIECHU BJIAJICCT HABbIKAMU HaBBIKAMU HCIIOJIL30BAaHUS OJTHOH U3 BJIAJICET
O/IHOH U3 HCTIOJIB30BaHUS OJHOW U3 UCTIONIb30BaHUsI OTHOM U3 | COBPEMEHHBIX HaBBIKAMU
COBPEMCHHBIX COBpPEMEHHBIX COBpPEMEHHBIX BBIYUCIIMTENLHBIX HACIIONb30BaHMS
BBIYHUCIIUTCIIBHBIX BBIYKCIIUTEIBHBIX IIPOTPAMM, BBIYUCIIUTENBHBIX [IPOrpaMM, peanu3yromen OHOH U3
HIpOrpaMM, peanu3yoomei MeTo IpOrpaMM, PEaNn3yIoIed | METOA KOHEUHBIX COBPEMEHHBIX
peanusyomen KOHEYHBIX 3JIEMEHTOB, JJI METOJ KOHEYHBIX 3JIEMEHTOB, JUJIsl pacyera BBIYHUCIIUTEbHBIX
METOJ KOHCYHBIX pacuera HanpsKEHHO 3JIEMEHTOB, JJIA pacyeTa HaIIPSHKEHHO IIPOTpaMM,
SJICMCHTOB, ISt ne(OopMHUPOBAHHOTO U HaIPSKEHHO JeopMHpPOBAHHOTO U peanusyrouein

pacuera
HAIpsHKEHHO
Je(pOPMHUPOBAHHOT
0 M TEIIOBOTO
COCTOSIHUH JeTajen
U y3JIOB
aBTOMOOHIIEH U
TPAKTOPOB .

TEIJIOBOT'O COCTOSIHUM AeTanci
1 y3JI0B aBTOMOOMIIEH U
TPaKTOPOB .

Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSTHUM
Jietasei 1 y3JoB
aBTOMOOMIIEH 1
TPaKTOPOB .

Jomyckarorcs
3HAYUTENbHBIC OIINOKH,
TIIPOABIACTCS
HEJIOCTATOYHOCTh
BJIaICHUS HABBIKAMHU I10
pAlly okazarteneH,
OOGyuarontuiicst

TETJIOBOTO COCTOSIHUI
JieTanei u y3ioB
aBTOMOOWJICH U TPAKTOPOB

HaBbiku 0cBOEHBI, HO
JIOILYyCKAIOTCS
HEe3HAYMTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYIHECHHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIE, HECTaHJAPTHbIE
CUTYaLlUH.

METOA KOHCUYHBIX
JJIEMEHTOB, IS
pacyera
HATIPSKEHHO
Je(OPMHUPOBAHHO
T'O ¥ TETIOBOTO
COCTOSIHUH
JieTaneil u y3inoB
aBTOMOOWIIEH 1
TPaKTOPOB .
CB00OOIHO
NIPUMEHSIET
MTOJIyYCHHBIC
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HCTIBITBIBACT
3HA4YNTEIIbHBIC
3aTpyIHEHUS IIPU
NPUMEHEHUHU HaBBIKOB B
HOBBIX CUTYyallUsX.

HaBBIKH B
CUTYaIHsAX
MTOBBIIICHHOM
CJIO)KHOCTH.

OIIK-3. CniocoOHOCTH ONpeesasiTh COCOObI TOCTHKEHUS 1eJIel MPoeKTa, BBISIBJASITH NPUOPUTETHI

peuicHusd 3ajiav nNpu Npou3BoACTBE, MOACPHU3AUU H PEMOHTE TPAHCIIOPTHO-TEXHOJIOI'HYE€CKUX CPEACTB,
HX TEXHOJOI'MYECKOIo 060py}10BaHHﬂ M KOMILIEKCOB Ha HX 0a3e.

Kpurepun oueHnnBanust

IToxa3sareJsn

2 3 4 5
3HATH: OOyy9arommiicst OO0yuaromuiics OO0yuaronuiics OO0y4atontuiics
BO3MOKHOCTH JEMOHCTPHUPYET IMOJHOE JEMOHCTPUPYET JEMOHCTPUPYET YaCTUYHBIE | NEMOHCTPUPYET
COBPEMEHHOT'O OTCYTCTBUE 3HAHUI WIH HETIOJIHbIE 3HaHUS B 3HAaHUA B 00J1aCTH MIOJIHBIE 3HAHUS B
HIpOTpaMMHOTO HEJI0OCTATOYHOE COOTBETCTBHE | 00IacTH BO3MOXKHOCTEH BO3MOYKHOCTEH obnactu
obecneueHus 3HaHMH B 00JIACTH: COBPEMEHHOTO COBPEMEHHOT0 BO3MOYHOCTEH
METOJia KOHCHYHBIX BO3MOXHOCTE! COBPEMEHHOIO | IIPOrPaMMHOIO IIPOrPaMMHOI0 COBPEMEHHOT0
OJICMCHTOB  [UIs IIPOrpaMMHOTO obecrieueHHs obecrieyeHns MeToa oOecrieyeHus MeTosa IIPOTPaMMHOTO
pCLICHUs METOJ]a KOHEUHBIX JIEMEHTOB | KOHEYHBIX 3JIEMEHTOB KOHEYHBIX JJIEMEHTOB U1 | O0OecHedeHns
MHXCHEPHBIX 3a1a9 | 1y pelIeHHs HHXCHEPHBIX JUISL pELIeHHs peLIEeHUsT NHKEHEPHBIX MeToaa
1pY TIPOU3BOACTBE, | 3a5a4 MpU NPOU3BOJCTBE, HWH)KEHEPHBIX 3aJa4 Ipu 3aJa4 Ipyu NPOU3BOJCTBE, KOHEUYHBIX

MOJICpHU3AIMU 1
pEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTUYECKHUX
CPEeICTB, X
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIIJICKCOB Ha UX
basze.

MOJIEPHU3AIIMH U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTUMYECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO
000pyI0BaHUS ¥ KOMILICKCOB
Ha ux Oasze.

MPOU3BOJICTBE,
MO/JICPHU3AIMN 1 PEMOHTE
TPAHCIOPTHO-
TEXHOJIOTHYCCKHUX
CPEICTB, X
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIUIEKCOB Ha UX 0ase.

Homnyckatorest
3HAYHTENbHBIC OLTHOKH,
TIPOSIBIISCTCS
HEIOCTaTOYHOCTh 3HAHUH,
10 psiiy TOKa3aTeseH,
obydaromuics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyIHEHUs pU
ONEpUPOBAHUHU 3HAHUSIMU
[IpU UX MEePEHOCe Ha
HOBBIE CUTYaLlUU.

MO/JICPHU3AIMN 1 PEMOHTE
TPaHCIOPTHO-
TEXHOJIOT'NYCCKUX CpeI[CTB,
HUX TEXHOJIOTUYECCKOT'O
00opyoBaHus U
KOMILJIEKCOB Ha MX 0a3e, HO
JIOITYCKAKTCS
HEe3HAYUTENLHBIE OINOKH,
HETOYHOCTH, 3aTPyTHECHHUSI
MPU aHATTUTHYECKUX
oreparusx.

9JIEMEHTOB IS
penieHns
WH)KEHEPHBIX
3aja4 rnpu
MIPOM3BOJICTBE,
MOJICpHU3AIIN 1
peMoOHTe
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
CpeICTB, UX
TEXHOJIOTHYECKOT
0 000pyIoBaHUS
1 KOMILJIEKCOB Ha
ux Oase,
CcBOOOIHO
orepupyer
npuooOpe-
TEHHBIMHU
3HAHMSMH.
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yMeThb:
MOJIb30BATHCS

BO3MOYKHOCTSIMH,
MPEI0CTABIISIEMbIM
U COBPEMEHHBIM
IPOrPaMMHBIM
obecreueHreM
METO0/1a KOHEUHBIX
DJIEMEHTOB ISt
MPOBEICHUS
TEOPETHYECKUX
HAaY4YHBIX
WCCIIEI0OBaHUM pU
pelieHun
HMHXCHEPHBIX
3a/1ad,
BO3HHUKAKOIIUX HpI/I
MIPOU3BOJICTBE,
MOJIEpHUA3ALIUU U
pEMOHTE
TPaHCIIOPTHO-
TEXHOJOTHUYECKHX
CPE/CTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS H
KOMIIJICKCOB Ha UX
baze.

OOyyaroutuiicss He yMeeT UiIu B
HEJIOCTaTOYHOM CTEIIEHN
yMeeT:

OJIb30BaThCS
BO3MOYHOCTSIMH,
MIPEOCTABIIICMBIMU
COBPEMEHHBIM MPOTPAMMHBIM
obecrieyeHreM MeTOIa
KOHEYHBIX DJIEMEHTOB IS
MPOBECHUS TEOPETHYECKUX
HAYYHBIX UCCIICJIOBAHUHN MPU
PELICHUH HHXKCHEPHBIX 337134,
BO3HUKAIOIIUX TIPH
MIPOU3BOJICTBE, MOJICPHU3AINH
U PEMOHTE TPAHCIIOPTHO-
TEXHOJOTHYCCKUX Cpe}ICTB, ux
TEXHOJOTHYECKOTO
000pyI0BaHUS U KOMILICKCOB
Ha ux 0Oase.

OO0yuaronuiics
JIEMOHCTPHUPYET HEIIOITHOE
COOTBETCTBHE
CIEAYIOIINX YMEHUN:

MOJIb30BAThHCS
BO3MOXXHOCTSIMH,
MPEOCTABIIACMBIMU
COBPEMECHHBIM
MIPOTPaMMHBIM
00eCIIeueHNEM METOIA
KOHEYHBIX 3JICMEHTOB ISt
TIPOBEICHUS
TEOPETHYCCKUX HAYUHBIX
UCCIIeA0OBaHUH Ipu
peIlICHI/II/I I/IH)KeHepHI)IX
3a/1a4, BO3HUKAIOIIUX TIPU
MIPOU3BOJICTRBE,
MOJICPHU3AINH U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHYECKHUX
CPEeICTB, MX
TEXHOJIOTHYECKOT'O
obopynoBaHus U
KOMIIJICKCOB Ha uX 0a3e.

JonyckatoTcs
3HAYUTEIIBHBIC OIIMOKH,
TIPOSIBIISCTCS
HEJ0CTaTOYHOCTD
BJIaJICHHS HABBIKAMU 10
Py TOKa3aTenei,
OO0yJatomtmiics
HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTPyAHEHUS TIPH
MPUMEHEHUN HABBIKOB B
HOBBIX CUTYAIHSIX.

OOyuaronuiicst
JIEMOHCTPHUPYET YAaCTHYHOE
COOTBETCTBHE CIIEIYIOLINX
YMEHHH:

MOJIb30BATHCS
BO3MOXKHOCTSIMH,
NPeI0CTaBIISIEMBIMU
COBPEMEHHBIM
MPOTPaMMHBIM
00eCIIeueHNEM METOIa
KOHEYHBIX 3JIEMEHTOB [UIS
MPOBEICHUS
TEOPETHYECKUX HAYUHBIX
UCCIIeA0BaHUH Ipu
PCHICHU N MHXCHEPHBIX
3aj1a4, BOSHUKAIOLINX MPU
MIPOM3BOJICTBE,
MOJICPHU3AIIMN U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEACTB,
UX TEXHOJOTHIECKOTO
000pyIOBaHUS H
KOMIIJIEKCOB Ha UX 0ase.

YMeHus OCBOEHBI, HO
JIOTTYCKaIOTCSI
HE3HAYMTEJIBHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
IIPH TIEpeHOCe YMECHUH Ha
HOBEIE, HECTAHIAPTHEIC
CUTYaIHH.

OO6yuarontuiics
JIEMOHCTPHUPYET
HOJIHOE
COOTBETCTBUE
CIIEAYIOLINX
YMEHHIH:

MOJIb30BaThCS
BO3MOKHOCTSIMH,
MIPEIOCTABIISAEMBI
MH COBPEMEHHBIM
MIPOTPaMMHBEIM
obecneueHUEM
MeTo/a
KOHEYHBIX
3JIEMEHTOB ISt
MPOBEACHUS
TEOPETHICCKHUX
HAYJIHBIX
HCCIIEIOBAHUHN
TIPH pEIIeHUN
HWH)KEHEPHBIX
3aad,
BO3HHKAOIINX
npu
MIPOU3BO/ICTBE,
MOJICPHU3AIUH U
peMoHTe
TPaHCIOPTHO-
TEXHOJIOTHYECKHUX
CPEeNCTB, X
TEXHOJIOTHYECKOT
0 000pyIOoBaHUS
1 KOMILIEKCOB Ha
ux Oase.

CBo0Oo1HO
onepupyer
pHOOPETEHHBIM
U YMCHUSMH,
MIPUMEHSET UX B
CUTYAIHIX
IIOBBIIICHHOM
CJIOKHOCTH.
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BJIaJeTh:
preMaMu

00pabOTKN TaHHBIX
1 3 ek THBHBIMU
ITOPUTMAMH
UHTEpIpEeTALH
pe3yibTaToB
KOMITBIOTEPHOTO
aHajIM3a
HarpsHKeHHO-
nepopMHPOBaHHOT
0 ¥ TEIIOBOTO
COCTOSIHUH AeTanei
Y y3JI0B MallIWH.

OOGyuaronuiicst He BIaaeeT
WIA B HEJOCTATOYHOM
CTEIICHH BIIaJIceT

npueMamu 00paboTKU TaHHBIX

1 3¢ EeKTUBHBIMU

AJIrOpUTMaMu UHTECPpHIpETAlIUN
PE3YJIbTATOB KOMIIBIOTCPHOT'O

aHaJM3a HalpsHKEHHO-
nepOpMHUPOBAHHOTO H

TEMJIOBOI0 COCTOSIHUHN AeTanei

1 y3JI0B MalllvH.

OOyyaroniuiics BiajeeT
HE B MOJHOM Mepe
npreMamMu 00padoTKH
JIAHHBIX U 3 PEKTUBHBIMU
ITOPUTMaMH
UHTEPIPETALIH
pe3yJbTaToB
KOMITBIOTEPHOTO aHaAJIN3a
HaIpsKEHHO-
Te(OPMHUPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUM
JleTajiell ¥ y3JI0B MalllKH.

Jomyckarores
3HAYUTENIbHBIE OIIMOKH,
MPOSIBIISAETCS
HEJ0CTaTOYHOCTD
BJIQJICHUS HABBIKAMU 110
Py TOKa3aTenei,
OO0y4atomtmiics
HCTIBITHIBACT
3HAYUTEIIbHBIC
3aTpyAHEHUS MIPH
MPUMEHEHUU HAaBBIKOB B
HOBBIX CUTYAIIHSIX.

OO0yyJaronuiicst 4aCTUIHO
BIafeeT

npreMamMu 00padoTKH
JIAaHHBIX U 3 PEKTUBHBIMA
ITOPUTMaMH
MHTEPIPETALIH
pe3yJbTaToB
KOMITBIOTEPHOTO aHaJIN3a
HaIpsKEHHO-
Ie(OPMHIPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUI
JleTajiel ¥ y3JI0B MalllkH.

HaBbIku ocBO€HBI, HO
JIOTTYCKAIOTCSI
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIE, HECTAHJAPTHBIE
CUTYaLlUH.

OO6yuarouuiicst B
MIOJTHOM 00BemMe
BJajeeT
npUeMamMu
00paboTku
JIAHHBIX U

3G PEeKTUBHBIMU
ANTOPUTMAMH
HHTEPIPETALUH
pe3yNbTaToB
KOMITBIOTEPHOTO
aHamu3a
HAIpPSHKEHHO-
Je(OPMHUPOBAHHO
T'0 ¥ TEIIOBOTO
COCTOSTHU M
JieTanei u y3ioB
MallnH.

CB00OIHO
MIPUMEHSIET
[I0JIy4YEHHBIE
HaBBIKH B
CUTYaIIUsAX
MOBBILICHHOM
CJIOKHOCTH.
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[[Ixanbl OLEHWBAHHS PE3YJIBTATOB MPOMEXKYTOYHOM aTTECTAlMM M HX
OTMCAHUE:

dopMa NPOMeKYTOUHOM aTTECTAIUM: 3a4€T, IK3AMEH.

[IpomexxyTouHas arrectamusi oOyJarommxcs B (Gopme 3adera MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHOU PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW JUCITUIUIMHE (MOJYJIIO), TIPH 3TOM YYUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHka
CTETICHU JTOCTUXKEHUS OO0YYaONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpernojaBareieM, BEAYUIUM 3aHATUS 10
IUCIUIUIMHE  (MOAYJII0)  METOJOM  ASKcHepTHOM  oueHku. [lo  utoram
IPOMEKYTOYHOM aTTecTallMyi MO JAMCHUIUIMHE (MOMYNIO) BBICTABIISIETCS OLICHKA
«3aYTEHO» WIH «HE 3aYTEHOM.

K nOpoMexyTodHOl  aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOW paboOThI, NPEAyCMOTpEHHBbIE padouei
nporpaMmModl 1Mo AUCHUIUIMHE «MeTOoJ] KOHEYHBIX JJIEMEHTOB». MPOIUIH
MIPOMEXKYTOUYHBIA KOHTPOIIb.

MIxana
Onucanune
OllCHUBAaHUSA

BrimonHeHsl Bce BUAbl yU4EOHOM pabOThI, MPEAyCMOTPEHHbBIE
y4eOHbIM TU1aHOM CTYIEHT AEMOHCTPUPYET COOTBETCTBUE
3HaHUW, YMEHUM, HABBIKOB MPHUBEJIECHHBIM B TaOIMIIaX
nokKaszareyieid, ONepupyeT MNPUOOPETEHHBIMU  3HAHUSIMU,
YMEHUSIMU, HaBbIKAMHM, TMPUMEHSIET HUX B CHUTYalMsIX
HOBBIIIEHHON CJIOXHOCTHU. [Ipu 3TOM MOTryT OBITH JOIMYIIEHbI
HE3HAUUTEIbHBIC OIIMOKW, HETOYHOCTH, 3aTPYJHEHUS IpHU
AHAJIMTUYECKUX ONEpalMsaX, NIEPEHOCE 3HAHUM U YMEHUU Ha
3 HOBBbIE, HECTAaHJApTHbIE CHUTyallUd WM OOydYaromuiics
AATEHo JIEMOHCTPUPYET YACTUYHOE COOTBETCTBHE 3HAHUM, YMEHU,
HAaBBIKOB M0 INpeaMery. HaBpIkn OCBOEHBI, HO JOIYCKAOTCA
HE3HAUUTEJbHbIE OLIMOKM, HETOYHOCTH, 3aTPYIJHEHUS MpHU
MEePEHOCE YMEHUI Ha HOBBIEC, HECTAaHAAPTHBIE CUTYAI[UU WUITU
OOy4aroluiicss JIEMOHCTPUPYET 3HAUUTENbHBIE  OIIMOKH,
MPOSIBIIIET HEJIOCTATOYHOCTh 3HAHWI, YMEHUN W BJIaJCHUS
HABBIKAMH T10 HECKOJIBKUM TemaM mnpeameta. OOydarommiics
WCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYJIHCHUS TMPU MPUMEHEHUU
YMEHUM ¥ HABBIKOB B HOBBIX CUTYaIIHIX.
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He BemonHeH oawH uiau Oojiee BUIOB Y4eOHOU pabOTHI,
MIPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM.

CTyIeHT NEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHHM,
YMEHUM, HAaBBIKOB INMPHUBEAEHHBIM B Ta0JMIax MOKa3aTeleH,
He 3auteno JOMYCKAIOTCS ~ 3HAYMTENbHBIE  OIIHUOKH, MIPOSIBIISIETCS
OTCYTCTBHEC 3HAHHI, YMEHHUH, HABBIKOB I10 Sy IMOKa3aTeseH,
CTYJICHT MWCHBITHIBACT 3HAYUTEIbHbIE 3aTPyJAHEHHUS IIPU
OTICPUPOBAHUHU 3HAHMSMU W YMEHUSIMHU IPH UX IEepeHoce Ha
HOBBIE CUTYaIlUH.

[IpomexyTouHast aTrrectanus oOydarommxcs B ¢opme 3adeTa MPOBOAUTCS
M0 pe3yibTaTaM BBIMOJHEHHUS BCEX BHJIOB Y4eOHON pabOThHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM I10 JTAHHOM JUCHUIUIMHE (MOAYJII0), TPH ITOM YUUTHIBAOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemectpa. OlieHka
CTETIEHU JOCTUXKEHUS OO0YUYarOIUMUCS MUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCHUIUIMHE (MOJIYJII0) TPOBOAMUTCS TMpenojaBaTesieM, BEAYLIUM 3aHATHUS TI0
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
MPOMEXYTOUYHON aTTEeCTAMU MO AUCIHUIUIMHE (MOJIYJI0) BBICTABISETCS OLICHKA
«3a4TECHO» WU «HE 3aUTCHO.

K nmpoMexyTouHOW aTTecTalldd JOMYCKAaITCS  TOJIBKO  CTYACHTHI,
BBITIOJTHUBIIIME BCE BHJABI Y4eOHOH pabOThl, NPEAYCMOTPECHHBIE paboueit
porpaMMoOM MO JUCHUIUIMHE «MeTOoJT KOHEYHBIX 9JJIEMEHTOBY»: IPOILIN
MIPOMEXYTOUYHBI KOHTPOJIb, BBITTOJHIIIM JJA0OpaTOPHBIE PaOOTHI.

HIxaJyia oneHNBaAHUA Onucanue

BolmonHensl  Bce  BHABI  y4eOHOW  paboThl,
NpEeayCMOTpPEHHbIE  y4eOHbIM  TuiaHOM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HaBBIKOB TPUBEJIECHHBIM B TaOJMIaX I[OKa3aTesei,
Ormiio ONepUpyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/IHMI/IU,
HAaBBIKAMM, ITPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxHocTd. Ilpu 3ToM MoOryr OBITH AOMYIICHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHHUS
IpU AHATIMTUYECKUX Olepalusix, MepeHoce 3HaAHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIlUH.

BrlnonHeHsl Bce BUJIbI y4eOHOM padoThI,
Xopo1o MPEAYyCMOTPEHHbBIE YUEOHBIM TIAHOM.
OOyuaromuiics JeMOHCTPUPYET YaCTUYHOE
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COOTBETCTBHUC 3HaHHﬁ, YMCHPIfI, HABLIKOB I10 IIPEAMCETY.
HaBbikn OCBOCHBI, HO JOIIYCKAIOTCA HC3HAUYUTCIIBHBIC
OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPH IICPCHOCC
YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallNH.

BelmtonHeHbI Bce BUJIbI YU4EOHOU padoThI,
IIPELYCMOTPEHHBIE YUEOHBIM ITIAHOM.

OOyyaromuiicsa JeMOHCTPUPYET 3HAUUTEIIbHbBIE
OILIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUMN, YMEHUHN
Y IOBJIIETBOPUTENBHO | M BIAJICHUS HABBIKAMU 10 HECKOJIBKUM TEMaM
npeaMera. OOyJaroluics UCTIBITHIBAET 3HAUUTENIbHbIE
3aTpyIHEHMS IPU IPUMEHEHUN YMEHUI U HABBIKOB B
HOBBIX CUTYyaIUsX.

He BbimomHeH oauH uiau Oojiee BHUJOB yueOHOMU
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyAeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWI, YMEHUH, HABBIKOB MPUBEJICHHBIM B Ta0IMIAX
nokaszareyiei, JOMYyCKalOTCs 3HAUYUTENbHBIC OLIMOKH,
HeynoBneTBopuTENbHO . .

IPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB 110
pany IIOKa3aTeeu, CTYJIEHT UCIIBITHIBACT
3HAUWTEIBHBIE  3aTPYJHEHUS IIPU  ONEPUPOBAHHUU
3HAHMSIMM M YMEHUSMM IIpU UX IEPEHOCE Ha HOBBIC

CUTYyalUU.

@DoHABI OLICHOYHBIX CPEACTB MPEJCTaBICHbl B MpUIOKEeHUH 4 K paboueit
MporpamMme.

7. YueOHO-MeTOANYeCKOe U HH(pOpMAIIMOHHOE o0ecnieuyeHHne JUCHUILIMHBI.

a) OCHOBHAas JiUTeparypa:

1. Conpmatkun, A. B. BBenenue B METOJ KOHEUHBIX AJIEMEHTOB : yuyeOHOE
nocooue / A. B. Connmarkun, E. C. bapanoBa. — Canxkr-Iletepbypr : BI'TY
"Boeumex" um. JI.®. Yeruaona, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.

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

2. Mumenkos, I'.B. MeTog KOHEUHBIX 3JIEMEHTOB B KYpCE€ COMPOTUBIICHUS
MarepuanoB [DneKTpoHHbIN pecypc]| : yueO. mocodue / I'.B. Mumenkos, FO.H.
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https://e.lanbook.com/book/172238

Camorun, B.I1. YupkoB. — DnekTpoH. g1aH. — Mocksa : @uzmariut, 2015, —
472 ¢. — Pexxum noctymna: https://e.lanbook.com/book/71992.

0) A0NOTHUTEIbHAS JJUTEpATypa:

1. Makapos, E. I'. MeToa KOHEUHBIX 3JIEMEHTOB B MIPOYHOCTHBIX PACUETaAX :
yuebHoe nocobue / E. I'. MakapoB. — Cankt-IlerepOypr : BI'TY "Boenmex" um.
J.®. Yerunona, 2017. — 136 c. — ISBN 978-5-906920-49-2.

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

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHET-PeCypcChl:
[IporpammHuoe obecrieyeHue:
- YHUBEpCajbHas IporpaMma MeTo/ia KOHEUHBIX 3JIeMEHTOB, IPUMEHsAeMas Ha
IPEANPUATUIX MAITUHOCTPOCHHUS;
- yHUBepcalibHas Tmporpamma 3-D mnpoekTupoBaHuUs, NpUMEHseMas Ha
MPEANPUATUSIX MAIIMHOCTPOCHUS,
- o(pricHOE MpOorpaMMHOE 0OECTICUEHHE.
DJIEKTPOHHBIA 00pa30BaTEIIbHBIN pecypc:
Kypc «MeTtoa KOHEUHbIX 3JIEMEHTOB (MOyJb 1)»
https://online.mospolytech.ru/course/view.php?id=10121

8. MaTepuaibHO-TeXHHYeCKoe o0ecnevyeHue M CUMIIJIMHBI.

o CrenmanusupoBaHHas yueOHas jgaboparopus kadeaps! «/luHamuka,
IPOYHOCTh MAalIMH M CONpPOTUBIEHHE MarepuanoB» Ayn. H-212, ocnamennas
KOMIIBIOTEPaMH C YCTaHOBJIEHHBIM HEOOXOAMMBIM MPOTPaMMHBIM 00€CIIEUEHUEM;

o [IpoekTopbl, S3KpaHbl ISl IEMOHCTpAIMU O0y4YaloluX MaTepHUalioB,
Mpe3eHTalui, yueOHbIX (PUIbMOB.

9. MeToauyecKue peKOMEHIAMH JJIsl CAMOCTOSITEIbHOI padoThI
CTYJACHTOB
9.1 Meroanueckue yKa3aHusi 110 BbINOJHEHHIO M 0OPMIICHHIO PACYETHBIX
3aJJaHUM N0 AUCHHILINHE «MeTo] KOHEeYHBIX 3JIEMEHTOB»

9.1.1 TpeGoBaHusi K 0(p)OPMJICHUIO BHITIOJITHEHHBIX PACYETHBIX 3aJaHUH
e BrinonHeHHOe pacueTHOE 3aJaHHe AOJKHO OBbITh O(GOPMIEHO Ha JIMCTax
dbopmata A4 co CIEayrOUIMMH TOJISIMHU:

e JleBoe - 25 Mm.
e Bepxnee - 15 wmwm.
e JlpaBoe - 15 mm.
e Hwmwxnee - 15 wmm.

e BEINOJHEHHOE PACUETHOE 3aJaHUE JIOJDKHO UMETh TUTYJIbHBIN JIUCT. [Ipumep
o(opMIIEHUSI TUTYJIBHOTO JINCTA TOKa3aH B MPUIIOKCHHH.

e BBINOJHEHHOE PACUETHOE 33/IaHUE JOJKHO COJAEPXKATh CIEAYIOIIUE Pa3/eIbl:
e Conepxanue.
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Bgenenue.

OcHOBHasl 4acTb.

3aKItOuYCHHE.

Cnucok HCMoiIb30BaHHOM JIUTEPATYpHI.

[Ipunoxenus (He SBISIIOTCA 00s3aTEIBHOM YacThIO OTYETA).

e CrpaHuibl  OTYeTa  JOJDKHBI ~ OBITH  HpOHyMepoBaHbl.  Hymepanus
HAaYMHAETCsl CO BTOpPOM cTpaHuilbl. Ha TUTYJIBRHOM JUCTE HOMEp CTpaHUIIE
HE MPOCTaBJISETCS.

e B ocHOBHON 4YacTu HaxoIATCA BCE MPOHYMEPOBAHHBIE TJaBbl, maparpadsl u
noamnaparpadsl.

Hywmeparus maparpadoB u noxmnaparpadoB MPOU3BOIATCS CIETYIOIMIUM
oOpazom:

o IlepBas nudpa obo3HAYaET HOMEP TJIABBHI.

e Bropas mudpa - nopsankoBslii HoMep mnaparpada.

e Tperbs mudpa - MOPAIKOBBIH HOMeEp mojmnaparpada.
Hanpumep, naparpad 2 u noamaparpad S5 maparpada 2 riaBbl 3:

e |l Onucanue pacuyeTHoi cxeMbl

e 3.2 I'paHM4HBbIC YCJIOBUS

e 3.2.5 I'paHuYHbBIE YCJOBHUA MO NepeMelleHUAM

Hymepanusi pucyHKOB MpPOU3BOJUTCS CIEAYIOIIMM 00pa3zoMm:
e IlepBas uudpa oO03HaYaeT HOMEp TJIABHI.
e Bropas mudpa - mopsaKkoBblii HOMEp PUCYHKA B IJaBe.

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

e Puc. 3.11. JZInamoroBoe OKHO BBOJA HMCXOJHBIX JaHHBIX
Touka B KOHIIe Ha3BaHUs TJaBbl, naparpada, nmognaparpada M pUCyHKa He
craButTca. Ha3BaHue riiaBbl MUIIETCS 3arJIaBHBIMU MOJTY>KUPHBIMU OyKBamu.
Ha3Banus naparpados u noanaparpagoB MHIIYTCS CTPOUYHBIMU
MOy KUPHBIMUA OyKBaMH, 3a UCKIOYEHUEM NIEPBOM OYKBBI, 3ar1aBHOM.
[Toamaparpagsl MOTYT OBITH BBIJIEJIEHBI KYPCHUBOM.

e Hymepamuss  uCHonb30BaHHOW  JHUTEpaTypbl  MPOU3BOAUTCS OO B
angaBUTHOM TOpsAKe, JUOO MO Mepe CChUIOK HAa HEe B TEKCTE KYPCOBOM
paboTHI.

[Tpumepsl odopMieHUST JIUTEPATYPHI.
Kunurn:

e bunepman B.JI. — Teopus mexannueckux konedanuii. — M.: Beicmi. mikona,
1980. — 408 c.

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

e bopucos 10.C., bnarosemenckuii F0.H., JImutpuuenko C.C.,
[TankparoB H.M. AHanu3 npuMEHUMOCTH YPaBHEHUI U UCCIIEIOBAHHE
dbopmbl KpuBOH ycTanocTH // 3aBojackast 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 COEPKAHUIO PA3/1eJIOB BbINOJHEHHBIX PACYETHBIX
3aIaHuil

1. B comepxaHum NOKHBI OBITH TIPEACTABICHBI Ha3BaHUS BCEX TIJIaB,
naparpadoB u moamnaparpadoB ¢ ykazaHHMEM HOMEPOB HayajlbHBIX CTPAHHUII.

2. Bo BBegeHMM OOOCHOBBIBACTCS AaKTYalbHOCTh W CTaBUTCS 1ETb pPalOTHI,
NEPEUUCISIIOTCS  pellacMble 3aJaud U JaeTcs KpaTKoe COJEp)KaHue BCeX
miaB. Jlns  KypcoBOro mpoekTa, COAEPXk ALIEro KOHKPETHBIE 3aadM, 1aeTcs
IIOCTAaHOBKA 3a/1a4.

TeopeTtnueckas paboTa MOXKET HOCUTh ONHCATEIbHBIA WIN

MGTOI[I/ILIGCKI/H?I XapakKTep.

3. B ocHOBHO#I 4acTM MOAPOOHO OMHMCHIBACTCS MOCIEIOBATEILHOCTh PEIICHUS
3a/1a4H.
Ilpumepnwiii I1aH OCHOBHOM YacCTH

e J[locranoBka 3amaun. CsemeHust 00 OOBEKTE WUCCIEIOBAHUS U
00JIaCTH MAIIMHOCTPOCHHUS.

e Teopermueckue OCHOBBI  PELICHHMS  3aJa4d, HCHOJIb3YEMbIE
aJIrOPUTMBI.

e OnucaHue NPOrpaMMHOT0 oOecreyeHus

e licxonHble JaHHBIE, ONMMCAHUE PACYETHON CXEMBI.

e Xapakrepuctuku monaenu MKD. KonaumdecTBo 351eMEHTOB, Y3JIOB,
cTerneHen cBOOObI.

e (OnucaHue TUMIOB KOHEYHBIX AJIEMEHTOB.

o Hudopmarus 00 yCIOBUSX 3aKPETUICHUS U HArPY>KCHHUS.

o [locnemoBarensHOCTH  (pOpMUpOBAHHS ~ MOJEIM  CPEACTBAMHU
nporpamMmbl MKD, 0cOOEHHOCTH TTOATOTOBKH MOJICIIH.

o Hudopmarus o mporiecce perieHus 3a1aum.

e (CBeneHMS O KOMIIBIOTEpE, XapakTepucThkax nporpammel MKDO
(Ha3BaHUe, BEpCHUs, BO3MO>XHOCTH), HEO0OXOIUMBIX
BBIUUCIIMUTEIBHBIX PECYPCAX, BPEMEHU PELICHUS.
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e AHanu3 pe3ysibTaTOB PAaCUYETOB.

4, B 3akJIl04eHMH  JACTCS KpaTkas OIeHKAa W  OCHOBHBIC  BBIBOJBI
BBITIOJTHEHHOW PadOTHI.

5. B mpuioxeHue BBIHOCUTCS HH(MOPMALMOHHBIA MaTepual, HEe TPeOYIOIIHiA
JETAILHOTO PaCCMOTPEHUSI B OCHOBHOM 4acTH (HalpuMmep, TabauLbl, rpaduky,
PUCYHKH, TUCTUHTH IPOTPaMM U T.I1.)

9.1.3 TpeGoBaHUs K BbINOJIHEHUIO PACYETHBIX 3alaHUI

1. PacuetrHoe 3ajaHMe JODKHO OBITh O(OPMIIEHO COTJIACHO TpPeOOBaHUSAM
YKa3aHHBIM BBIIIE.

2. CopepxaHue pacueTHOTO 3aJlaHusl TOJDKHO COOTBETCTBOBATh MEPEUMCICHHBIM
BBIIIIE TPEOOBAHUSIM.

3. PacuerHoe 3amaHMe JOKHO OBITH C/JAHO 3a JIBE HENEIM JIO OKOHYaHUS
cemecTpa.
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[Tpunoxenue 1.

CTpykTypa u coaep:kaHue TUCHUILVINHBI «MeToJ KOHEeYHBIX 3JIeMEHTOB»
no Hanpasjenuio noarorosku 01.03.02 Ilpukaaanas matemaTuka u nHGopMaTuka (YpoBeHb ClleIMAJINTETA).
IIpopuiab «MHTENIEKTYaIbHbIE CHCTEMbI YIIPABJICHUSI TPAHCIIOPTOM '

Habop 2023 r.
< Buabi yueOHoli padorsl, ®opm
? E 2| BKIIOYAsA CAMOCTOATEILHYIO Buabi camocTosiTeJibHOH padoThl bl
Pa3nen g 2 8 padoTy CTYJE€HTOB, CTY/IEeHTOB aTrrecT
/n 8 ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | 1/C | JIa6 | CPC | KCP | K.P. | K.IL | PT'P | Pegpepar | K/p |2 | 3
IIsaTbIil 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
oepopmupyemozo meepoozo mena.
Tema 3. Memoo koneunvix
1.3 | anemenmoe Kak eviyucaume bl 5 7-10 4 4 8 +
Memoo pewienus 3a0a4 MexXaHuKu
Tema 4. Memoo Koneunvix
14 |2nemenmos 3a0aue njiocKoz2o 5 11-14 | 4 4 8
HANPANHCEHHO020, NJIOCKO20
0eopmuposanHozo cOCmMmoAHU
Tema 5. Teopua
1.5 | usonapamempuueckux KoHeuHbvIX 5 14-18 | 4 4 8
21eMEHMOB
Dopma ammecmayuu 9
Bcero yacos o qucnuIninge 18 ) 18 36
B IISITOM CEMECTpe
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Ilecroii cemecTp

2.1

Tema 6. Mooenu memooa
KOHEUHbBIX I1eMEHMOE 0
pacuema naacmun u 000.104eK

1-8

18

36

2.2

Tema 7. Mooenuposanue
menaonpo8oOHOCIMU MEMOOOM
KOHEUHbIX 271eMEHM 08

9-18

18

36

dopma aTTecTaAllMU

Bcero yacoB no JUCILMILINHE
6 uwecmom ceMecmpe

36

72

CeanMoii cemec

2.3

Tema 8. Ippexmuenvie uucnennoie
anzopummol, UCHOb3IYEMbLE 8
COBPEMEHHOM RPOZPAMMHOM
obecneuenuu mMemooa KOHeUHbIX
2JIEMEHM08.

11-14

18

36

2.4

Tema 9. Ilymu nosviuwenusn
MOYHOCMU PACYEMHO020 AHAIU3A
KOHCMPYKUuii agmomoouneii u
mpaKmopoe, 6bINONHAEMO20
MEmMO0OM KOHEUHBIX ITIEMEHN08.

14-18

18

36

(Dothl ammecmauuu

Bcero uacoB no aucuuruiiHe
B ce10MOM CEMECTpe

36

72

Bcero 4acoB 1o JUCHUIIMHE BO
BCEX CEMECTpax

18 | 18

72

180
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Ipunooscenue 2 x
5 5 paboueii npospamme
MHHHUCTEPCTBO HAVYKHU U BBICIHEI'O OBPA3OBAHI I POCCUUCKOUN ®ENEPAITVN

DOEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHME BBICIIEI'O OBPA3SOBAHIS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpagsienue noaroroBku: 01.03.02 [IpukinagHas MaTeMaTuka U HHGOpPMATHKA
(ypoBeHb cienuaanTeTa)
IIpopuis: " UHTENIEKTYyaIbHbIE CHCTEMBbI YIIPABJIECHUS TPAHCIIOPTOM "'
Dopma obyuenus: ounas
Buo npogeccuonanvroii desmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kageopa: /unamuka, npounocms mawiun u conpomueieHue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB>»

Cocras: 1. ITacniopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeICTB:
DK3aMeHaIlMOHHBIC 3a/IaHus.

CocTaBUTED:

Pycanos O.A.

Mockea, 2024 200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTU KOMITETEHI[UH

Tao0numa 1

MeTO[l KOHCYHBbIX 3JICMCHTOB

dI'OC BO 3

B miportiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (P OPMUPYET U IEMOHCTPUPYET CIAEAYIOLIUE
o0menpodeccuoHaNbHbIE U NPO(ecCHOHAIbHbIE KOMIIETCHIMH

KOMIIETEHLIUHU IlepeyeHb KOMIIOHEHTOB Texnoimoruas | @opma CTeneHu ypoBHell 0CBOCHUS
NH- D®OPMYJINPOB- (opMuUpoOBaH OLEHOYHO |KOMIIETEHLUIA
JMIEKC KA s ro

KOMIIETEHIIMI |[CpeACTBa
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OIIK-2

Crioco0eH HCIoIb30BaTh U
AManTHPOBATD
CYIIECTBYIOLIHE
MaTeMaTHYECKHUE METOMBI 1
CHCTEMBI
pOrpaMMUPOBAHUS TSI
[pa3pabOTK! U peaTn3annu
QIITOPHTMOB PEILCHUS
NPHUKIATHBIX 32124

BHATH:
HaTpaBJIEHUS PA3BUTHSI BEIUUCIUTEIBHBIX METOJIOB B
MexaHHKe 1 3(pEeKTHBHBIC BHIYUCIUTEIbHBIC
QIITOPUTMBI, IPUMEHSAEMBbIE B COBPEMEHHOM
MPOrpaMMHOM 00ECHEYESHUH ISl PELISHUS! TPUKIIaHBIX
Baja4 aHaJIKM3a HaIPsHKEHHO 1e(OPMUPOBAHHOTO U
TETIOBOTO COCTOSHIM KOHCTPYKINH aBTOMOOMICH 1
TPaKTOPOB.

yMeTb:
MCTIOIB30BaTh COBPEMEHHOE MPOrpaMMHOE oOecrieueHIe
1Sl pACUETHOT'O aHAJIN3a HAIPSKEHHO
IneOpMHUPOBAHHOT'O U TEIIOBOT'O COCTOSTHUM JeTaleii U
[y3JI0B aBTOMOOMJIEH U TPaKTOPOB.

BJIA/ICTh:
HaBBIKAMU HCIIOJIB30BAHUS OTHOM U3 COBPEMEHHBIX
BBIUUCIUTENBHBIX IPOTPaMM, pPean3yroIeil MeTo
KOHEYHBIX JIEMEHTOB, Ul PacyeTa HapsKEHHO
Je(opMHPOBAaHHOTO M TETIIOBOTO COCTOSHHUMN JeTanel
Y y3JI0B aBTOMOOMJIEH B TPAKTOPOB .

Camocrosi-
TenpHas paboTa,
nexuuny,
MPaKTUYECKHE
BaHATUS

-

g9 5 T

ba30Bblii ypOBeHb:

- CIIOCOOCH OpUEHMUPOBAMbCsL 8 HANPABIEHUSIX
pazeumus GLIYUCIUMENbHBIX MEMOO08 8
\mexanuxe u pazoupamscs 6 cnocobax
UCNOIb308aAHUS IPDEKMUBHBIX
BLIUUCTUMENbHBIX AN2OPUMMAX, NPUMEHLEMbIX
68 COBPEMEHHOM NPOSPAMMHOM ODecneyeHuu
0/11 peutenust nPUKIAOHbIX 3a0ay AHAIU3A
HANPSINCEHHO 0ehOPMUPOBAHHO20 U MENI0B020
COCMOAHUTI KOHCIPYKYULL a8momMoouiell u
mpaxmopos.

BOCHpOI/ISBOZ[CTBO MOJTYYCHHBIX 3HAHUH B Xoae
[TCKYIICTO KOHTPOJIA.

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH CamMoCmoAmensHo

OPUEHIMUPOBATNLCA 8 HANPABTEHUAX PA3GUINUA
BHIYUCTUMETLHBIX MEMO008 8 MeXAHUKe U
pasbupamucs 8 CHOcobax UCnONb308aHUL
BPDEKMUBHBIX BLINUCTUMETLHBIX ANCOPUMMAX,
NPUMEHAEMBIX 8 COBDEMEHHOM NPOSPDAMMHOM
0becneuenuu 015 peulenus NPUKIAOHBIX 3404y
AHATU3A HANPANCEHHO 0eDOPMUPOBAHHOZO U
mMennio6o2o cOCMOoAHUI KOHCMPYKYUil
asmomodunel u mpaxmopos,

- CIIOCOOCH  CAMOCMOAMENbHO — UCHONb308AMb
cogpemenHoe npocpammuoe obecneyenue OA
ananuza HANPAHCEHHO 0edopMuposanHo2o
COCMOAHUA U npouHocmu Odemanei U Y3108
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OIIK-3

CnocobeH NpUMEeHsITh U
MOAUDUIHPOBAT
MaTeMaTHYECKUE MOJICIH
TS PEILICHUS 3a/1a4 B
obmnactu
poheCCHOHATBHOM

e TeTbHOCTH

BHATH:
BO3MOXKHOCTH COBPEMEHHOT'O ITPOTPAMMHOTO
oOecrieueHHs: METO/Ia KOHEUHBIX DJIEMEHTOB IS
pELIEHNS MH)KCHEPHBIX 33124 IIPU ITPOU3BOACTBE,
MOJIEpHH3AIIMN ¥ PEMOHTE TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEICTB, UX TEXHOJIOTUYECKOTO
00OpyIOBaHUS M KOMIUIEKCOB Ha HX 0asze .
YMeThb:
[OJIE30BATHCSI BO3MOXKHOCTSIMH, IIPEIOCTABIICMbIMH
COBPEMEHHBIM IIPOrPAMMHBIM 00eCIIeYeHHEM METOHa
KOHEYHBIX JJIEMEHTOB JUIs IPOBEACHHUS TEOPETUISCKUX
HaYYHBIX UCCIICIOBAHMI NIPH PELICHHH HHKCHEPHBIX
3ajia4, BOSHUKAIOLIMX ITPU IPOU3BO/ICTBE,
MOJIEpHH3AIIMN 1 PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEICTB, UX TEXHOJIOTUYECKOTO
000pyI0BaHNUA M KOMIUIEKCOB Ha UX 0ase .
BJIAJETh:
npueMamu 00pabOTKHU TaHHBIX U 3 PEKTUBHBIMU
ATOPUTMAMH HHTEPIPETAIUH PE3yIbTaTOB
KOMIIBIOTEPHOT'0 aHAJIN3a HAIIPSHKCHHO-
Ie(hOPMUPOBAHHOTO M TEIUIOBOTO COCTOSHUM JeTaleiH
1 y3JI0B MAIHH.

Camocrosi-
TenpHas paboTa,
nexuuny,
MpaKTU4ec-Kue
BaHATUS

-

g9 5 T

ba30Bblii ypOBeHb:

- CIIOCOOEH BBINOJIHATH TEOPETHUECKHE
HCCIICI0OBaHM ITyTeM NPOBEJCHUS PACUEeTOB
METOJIOM KOHEYHBIX 3JIEMEHTOB HaMpsAKEHHO-
IneopMHPOBAHHOTO M TEIJIOBOT'O COCTOSIHUIA
KOHCTPYKTUBHBIX JIEMEHTOB TPAaHCIIOPTHO-
TEXHOJIOTHUECKUX CPECTB.

Bocnpon3BoACTBO MOJIyYEHHBIX 3HAHUU B X0O€
TEKYIIEro KOHTPOJIS.

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH  camocmosimenbHo BBITNIOJIHATH
TCOPECTUYCCKUEC HUCCIICAOBAaHUA myTeM
MPOBEACHUA pacdyeToB MCTOOOM KOHCYHBIX
PJICMCHTOB  HAIPAKCHHO -Z[eCI)OpMI/IpOBaHHOFO n
[TCIIJIOBOTO COCTOSIHUH KOHCTPYKTHBHBIX
DJICMCHTOB TPaHCIIOPTHO-TEXHOJIOTHICCKUX
CpPCACTB.

MPAKTUYCCKOC IPUMCHCHUC IMOJYYCHHBIX 3HAHUU
B Ipomecce TIOATrOTOBKM K CEMHHaApaM, K
BBICTYTIJICHHUIO C JOKJIaI0OM
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Ilepeuenv ouenounvlx cpeocme no OucCUUnIUHE

«Memoo KoHeuHnbvix 371eMeHmoe>»

Ipunoosicenue 3
K pabouetl npocpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOYHOTO CPEICTBA B
OC CpelcTBa CpeacTBa dOC
CoBMecTHast JeSITeNIbHOCTD TpYIIIbI
00yJaronmxcs u MeAaroru4ecKoro
paboTHHKa noJt yIpaBiIeHUEM
IS — MeAarorndeckoro  paboOTHUKA C  IEJbI0 Tema (mipoGiiema),
1 polIeBas urpa pemieHus y4eOHbIX M TPO(ECCHOHATIBHO - KOHLTILNS, POIIH 1
(1) OPUEHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOTO | OXKHMIACMBIH PE3yILTaT IO
MOJICJIUPOBAHUSL  PeabHOM  MpoOIeMHOMN KaXKJ0i urpe
cutyaruu. [lo3BoyisieT OIleHWBATH yMEHUE
AQHAIM3UPOBATH M peliarb  TUIIWYHBIC
poQeCCHOHAIbHBIC 3a]JaUH.
[IpoGnemMHOe  3agaHWe, B  KOTOPOM
0OydJaromeMycsi TMpeaiaraloT  OCMBICIUTh
9 Keiic-3amaua peanbHy0 npodeccuoHanbHo- [3aaHus AJis pelieHus Kewnc-
(K-3) OPUEHTUPOBAHHYIO CUTYALUIO, 3a1a4u
HEOOXOMUMYI0 Ui peUIeHHs  JaHHOH
[IPOOJIEMBI.
CpeAcTBO KOHTPOJIL YCBOEHHUS Y4eOHOTO
MaTepuaia TEMbl, pas3fena WiId pasliesioB Borpochi 110
3 Komnnoksuym TUCITUTIIIMHBI, OPTaHU30BaHHOE KaK yuyeOHoe TeMan/pasIeIaM
(K) BaHATHE B BHJIC cobecenoBaHuUs pasit
JTUCTTUTUTAHBI
MeAarorn4eckoro paboTHUKa c
00yJarOIUMHUCS.
KontponbHas padota CPE/ICTBO  MPOBEPKH  YMEHMIl NPHMEHITE KOMIUIEKT KOHTPOJIBHBIX
4 MOJIyUeHHBbIE 3HAHMS JUISl pEIIeHUs 3aaady .
(K/P) 3a/IaHMi 110 BapUaHTaM
OTIPE/IETICHHOTO TUTIA TI0 TEME WU pa3zeiy
Kpyrsbiii cron, OneHouHble  cpeAcTBa,  mno3BossAwmue | [lepedeHb TUCKYCCHOHHBIX
BKJIFOYNTh  OOYyJalOIUXCS B MPOIece TEM JIJISl IPOBEICHHUS
5 HOH?&;’;ZC;I;’Z’H - 00CYXJIEHUSI CIIOPHOTO BOMPOCa, MPOOIEMBbl [KPYTJIOTO CTOJA, TUCKYCCHH,
J:[eGa{TLI > M OLEHUTh WX YMEHHE apryMEHTHPOBATH MTOJIEMUKH, JUCITYTa,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebaroB
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[IpoekTt

(1)

KoHeuHbli1  mpPOAYKT, TOJy4aeMblid B
[pe3yabTaTe MIAHUPOBAHUS W BBINOJHEHUS

KOMILIEKCA y4eOHBIX u
WCCIIENOBATEILCKUX 3amanuii. llo3Bonger
OLICHUTH yMEHUS oOyyJaronmxcs

CaMOCTOSITEIbBHO ~ KOHCTPYMpPOBaTb  CBOU
3HAHUS B MPOLIECCE PELICHUs MPAKTHUECKUX

3ajgad W MpoOJieM, OPUCHTUPOBATHCS B
MH(POPMALIMOHHOM

[IPOCTPAHCTBE " YPOBEHb
c(hOpMUPOBAHHOCTH AHATUTUICCKUX,
MCCIIC/IOBATEIIbCKUX  HABBIKOB, HABBIKOB
PaKTHYECKOTO U TBOPYECKOTO

MBIIUIEHUS. MOXET  BBINOJHATECA B
WHINBUIYAIEHOM TOPSIKE WM TPYIION
00y4JaroIuxcs.

TeMbl rpyNIOBBIX H/HITH
VHIWBUYaJIbHBIX
IIPOEKTOB

Pabouas Terpaap
(PT)

JMmaKTHYeCKun KOMILJIEKC,
[pPEIHA3HAYCHHBIA [JI1 CaMOCTOSTEJIbHOMN
paboTel OoO0ydYaromierocss ¥ MO3BOJISIOIINN
OIICHUBATHh YPOBEHb YCBOCHUSI UM YUEOHOTO
Marepuaa.

Ob6paszern paboueii TeTpaau

PasnoypoBHEBBIE
3a/1a4M U 3aJJaHus
(P33)

PasnuyaroT 3a1a4u U 3a1aHUSA:
Q) PETPOTyKTUBHOTO YPOBHSI, TIO3BOJISFOIINE
OILICHUBATh u
MMarHOCTUPOBATh 3HaHWE (HAKTUIECKOTO
MaTrepuana (6a3oBbIC MOHSTHS,
QIrOpUTMBI, (AKThl) U YMEHHE IPaBUIbHO
MCIIOJIb30BaTh CHElMalIbHblE TEPMHUHBI U
MOHATHUS, Y3HABaHWE OOBEKTOB M3y4YCHHS B
paMkax OTIpeJIeNIEHHOTO paszaena
TVCIIUTUTAHEI,
0) PEKOHCTPYKTUBHOTO YPOBHH,
M03BOJISIOIINE OIICHUBATh u
TMarHOCTUPOBaTh yMEHUS CUHTE3MPOBATb,
QHAJIM3UPOBATh, 0000aTh (aKTHUECKUN U
TEOPETUYECKH MarepHan c
(bopMyIUpOBaHHEM KOHKPETHBIX
BHIBOZIOB,  YCTAaHOBJIEHHEM  INPHUYUHHO-
CIICJICTBEHHBIX CBSI3Ei;
B) TBOPYECKOTO YPOBHH,
MO3BOJISIONINE OIECHUBATH "
NTMarHOCTUPOBAaTh YMEHHUs, UHTETPUPOBAThH
BHAHUS pa3IUYHBIX obmacrei,
AQpPIyMEHTHPOBATh  COOCTBEHHYIO  TOUYKY
3pEHMS.

KommiekT pa3HOYypOBHEBBIX
3a7a4 U 3aJaHnui

PacuetHo-
rpaduueckas pabora
(PTP)

CpeIncTBO NPOBEPKM YMEHHUM IPUMEHSTH
[OJTy4YEHHBIE 3HAHUS o 3apaHee
ONPEACICHHON METOIUKE [JIsl PElICHUs
3a7a4  WIM 33J]aHUl [0 MOIYNI0 WIH
JUCHUIIJIMHE B ILICJIOM.

KomrunekT 3aganuii 1uist
BBITIOJTHEHUS pacYeTHO-
rpaduyueckoit paboThI
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10

Pedepar
(P)

[IpoaykT CaMOCTOATEIIbHOMN paboThI
CTYJCHTa, MPEJICTABIAIONINI co00l KpaTKoe
M3JI0KEHUE B MMACbMEHHOM BUJIE
[IOJIyUEHHBIX PpE3YyJIbTaTOB TEOPETUYECKOTO
aQHaJIM3a OIpEJCICHHOW Hay4yHOU (yueOHo-
MCCIIEIOBATENILCKOM)  TeMbl, TIJIe  aBTOP
[PAaCKpbIBaeT CYTh HCCIEIyeMOil MpoOIeMbl,
[IPUBOJUT PA3JIMYHBIEC TOUKHU 3PEHUS, & TAKKE
COOCTBEHHBIE B3IJIsIbl HA HEE.

Tems! pedepaToB

11

Joxnan,
cooO1ienne

(1C)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTYyJICHTA, MPEeACTABISIOIUN cobou
MyOIMYHOe BBICTYIICHHE o
[PEACTABICHUIO TOJIYYEHHBIX PE3YJIbTaTOB
peneHus ONpeEICHHON y4eOHO-
MPAKTUYECKOH, Y4eOHO-HCCIIeI0BaTEIbCKON
MM HAyYHOU TeMBbl

Tems! 1OKIIa0B,
COOOIIIEHU I

12

VYeTHBI onpoc
cobecenoBanue,
(YO)

CpencTBo KOHTpOJIS, OPraHW30BAaHHOE Kak
crienManbHas ~ Oecela  MEIAroruveckoro
paboTHUKAa C OOydYalIIMMCS Ha TEMBI,
CBSI3aHHBIC C W3y4yaeMOW JAMCUUIUIMHOW, W
[pacCYMTaHHOE Ha BBIICHEHHE 00beMa 3HAHUU
00yJaroIIerocs 1mo OnpeaeicHHOMY pa3Jieiny,
Teme, npobaeMe U T.11.

Bormpocsl o
TeMam/paszaenam
JUCIIATUTHHBI

13

TBopueckoe 3ananue
(T3)

YacTHYHO pEriIaMEHTHPOBAHHOE 3aJlaHHe,
MMEIOIee  HECTaHJApTHOE  pelieHHe |
[O3BOJISIONICE JIMATHOCTUPOBATh  YMEHUS,
WHTErPUPOBATH 3HaHUS pa3IM4HBIX
o01acTeil, apryMeHTUpOBaTh COOCTBEHHYIO
TOYKY 3pCHHUA. MokeT BLINOIHATHECSI B
WHAVNBUAYAIbHOM TIOPSAIKE WM TPYIIOH
00yJaronmxcs.

TeMmbl rpynmnoBbIX 1/HUIU

WHJUBUTYAJIbHBIX
TBOPYECKHUX 3alaHUHN

14

Tect

(T)

Cuctema CTaHJApTU3UPOBAHHBIX 3aJaHUH,
M103BOJISIONIAS aBTOMaTHU3UPOBAThH
Npolelypy H3MEpPEeHUsT YpPOBHA 3HAHUH WU
yMeHM 00yJarolerocs.

doHa TECTOBBIX 3aaHUI

15

Tpenaxep
(Tp)

TexHUYecKoe CpelcTBO, KOTOPOE MOXKET
6I)ITI) HCIIOJIB30BAHO JJIA KOHTpOJ'IfI
MPHOOPETEHHBIX CTYICHTOM
MPO(PECCUOHAIBHBIX HABBIKOB U YMEHHUU TIO
VIPaBIEHUIO KOHKPETHBIM MaTepUaAIbHBIM
00BEKTOM.

Kommekr 3amanmii s
paboTHI HA TPEHAKEPE

16

Occe

CpencTBO, TO3BOJISIIOIIEE OLICHUTh YMEHHUE
00yJaroIerocsi MHCHbMEHHO U3Jarath CyTh
MMOCTABJICHHONW TIPOOJIEMBI, CaMOCTOSATEIHHO
[POBOJUTH aHAIM3 JTOM  MPOOIEeMBI  C
MCIIOJIb30BaHUEM KOHIEMIIHNHA u
AHAITUTUYECKOr O HHCTPYMEHTapHUL
COOTBETCTBYIOILIEH  JUCLMIUIMHBL,  JAeNaTh
BBIBOJIBI, 0000IIAIONTNE ABTOPCKYIO TTO3UITHIO

0 MMOCTaBJICHHOU Tpodieme.

Tematuka scce
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
COIIPOTHBIIEHUE MATEPUAIIOBY

Jucnumuinea - MeTo KOHeYHbIX 3JIeMEHTOB

Hanpasnenue -01.03.02 [Ipuknannas MmatemaTnka 1 nHpopmatuka (ypoBEeHb
cnenuanuTeTa), npoduib: " UHTeIeKTyanbHbIe CUCTEMBI YIPaBICHUS
TPaHCIIOPTOM "

Bonpocsl 1J1s1 KOHTPOJIS 3HAHUI

1. OcHOBHbIE NOHSTHS METOJ]a KOHEUHBIX 3JIeMEHTOB. COBpEMEHHOE
nporpaMmmHoe obecneuenue. [locnenoBarebHOCTh pelIeHus 3a1a4
METOJIOM KOHEUYHBIX JIEMEHTOB.

2. Koneunslii a5ieMeHT (onpezenenue). ¥Y37bl KOHEUHOTO AJIeMEeHTa
(ompenenenue). CreneHu cBOOOIbI KOHEUHOTO IeMEHTA (ONpeiesieHue).
OyHKIMU HOPMBI KOHEUHOTO 3JIEMEHTA (ONpEICICHUE).

3. CtpykTypa COBpEMEHHBIX MPOTPAMMHBIX KOMITJIEKCOB METO[a KOHEUHBIX
AJIEMEHTOB.

4. Haznauenue u QyHKUIUHU IPENPOLIECCOPA B MPOTPAMMax METOJ1a KOHEUHBIX
AJIEMEHTOB.

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

6. Hasznauenue u GyHKIIMU TOCTIPOIIECCOPA B MpOrpaMMax METo/1a KOHEUHBIX
AJIEMEHTOB.

/. Hanpspkenus u neopmannu (HOHATHSA, €AMHULIBI U3MEPEHNUs ). BripaxeHnus
nepopmanuii uepes nepemMenieHus. JIMHeMHbIE COOTHOIIEHUS MEXIY
HaNpsHKEHUSIMU U J1ehOpMaLIUSIMU.

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

9. CooTHoMIEHUSs yIPYTOCTH TSl TNTIOCKOTO HAMPSHKEHHOTO COCTOSIHHMS.

10.®ynkumnu HopMbl KOHEUHBIX dJIeMeHTOB. CBoiicTBa QyHKINH (OPMBI.

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

12. ®ynkumnn HopMBI IIIOCKOTO TPEYTOILHOTO KOHEYHOTO JIEMEHTA.

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

14 . ®yukuuu GopMbI MIOCKOTr0 OUITMHENHOTO 4-Y3]I0BOIO KOHEYHOTO
AJIEMEHTA.

15.®ynk1un HOPMBI IMIIOCKOTO YETHIPEXYTOILHOTO KBAIPATUYHOTO 8-y3JI0BOTO
KOHEYHOT'O 3JIEMEHTA.

16.®ynkunu HopMbI IIIOCKOTO YETHIPEXYTOJIBHOTO KBAAPATUYHOTO 9-y3]I0BOTO
KOHEYHOT'O 3JIEMEHTA.

17.®ynkimn GOpMBI MIECTUTPAHHOTO 00BEMHOTO §8-Y3JI0BOTO KOHEUHOTO
3JIEMEHTA C JINHEWHOM almpOKCUMAaIIUEN.

18.®yukuuu Gopmbl ECTUTPAHHOTO 00bEMHOT0 20-y3710BOr0 KOHEYHOIO
3JIEMEHTA C KBAAPATUYHOM aNIPOKCUMALIUEN.

19.I1psimoit meTo ostydeHus: cootHomennii MKD.
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20.[TpuHuMI MUHUMYMa MOTEHIIMATBHON SHEPTUU, KaK BO3MOXHAsi OCHOBA
MKD3.

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

22.006111ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

23.CBoiicTBa MaTPHI] pa3peIIAIONINX CHCTEM JIMHEWHBIX alreOpandecKux
YpaBHEHUH B METO/I€ KOHEUHBIX 3J1€MEHTOB. CBOMCTBA MATPHULIBI
KECTKOCTH.

24 . Martpuia >KeCTKOCTH CTEPKHEBOTO KOHEYHOTO 3JIEMEHTA.

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

26.0OCHOBHbBIE COOTHOIICHHS] METO/Ia KOHEYHBIX JIEMEHTOB Ha OCHOBE
NPUHIIMIIA MUHUMYyMa MOTEHIUAIbHON YHEPTUH.

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

28.0OCHOBHBIE THUITBI KOHEUHBIX 3JICMEHTOB.

29.CTtep>KHEeBOM KOHEUHBIH JIEMEHT.

30.banouyHbIif KOHEYHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbHble KOOpAUHATHI TUIOaau (L — koopauHatst).

33.OyHk1MH GOPMBI H30TIAPAMETPUUECKUX KOHEUHBIX AJIEMEHTOB JlarpaHxkeBa
u CepeHIUmnoBa CEMENCTB.

34.M3onapameTpruyecKkue KOHEUHBIE dJIEMEHTHI JlarpankeBa cemMeicTBa.

35.U30onapamerpuueckre KOHEUHbIE A1eMeHThl CepeHAnnoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAMHATHI U30TIAPAMETPHUIECKIX AJIEMEHTOB. VX CBS3b €
¢usnueckumu koopauHaTamu. JuddepenuupoBanue no Gu3n4ecKum
KOOpAUHAaTaM (PYHKIMI ()OpMBI IBHO BBIPA’KEHHBIX YEPE3 ECTECTBEHHbIE
KOOPJIMHATHI.

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

38.I'unote3sl Kupxrodda-Jlssa B Teopun uzruda miaactul. Jedopmaruu npu
M3ru0e TOHKOW IUIaCTUHBI. BripaxkeHue AJis MOTEHIIUATBLHOM SHEPTHH.

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

40.0OcHoBHbie MaTpullsl B MKD. Matpuiisl pyHkIuit hopmel, aepopMarinid,
KECTKOCTH, MacC, S3KBUBAJIEHTHBIX y3JI0BBIX HAIPy30K.

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

42.Y4eTr rpaHU4YHbIX YCIOBHUIA B METOJI€ KOHEYHBIX AJIIEMEHTOB.
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43.PacnpeneneHHble Harpy3Kyd B KOHEUHO-3JIEMEHTHBIX MoJiensix. [IpuBenenue
pacrpeeneHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHOW MOJIEIN.

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

45.00111ee BRIpOKECHHE TSI MATPUIIBI MACC KOHEYHOTO 3JIEMEHTA.

46.Matpuila Macc CTEpKHEBOTO KOHEYHOTO AJIEMEHTA.

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

48.Meton LDLT 1 pemenns cucteM JTMHEHHBIX aareOpandecKuX ypaBHEHUM
B MKD.

49.MeTto X0JIEUKOTO JIJIsl pEeIICHUs CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHeHuil B MK3. Metoj cratndeckoil koHaeHcauuu B MKDO.

50.Pemenne cucteMbl TMHEHHBIX anreOpanyecKux ypaBHEHHUM ¢ BEpXHEN Win
HIKHEW TPEyroJIbHOW MATPUILIEH.

51.CBoiicTBa MaTpul] CUCTEM JIMHEUHBIX AJIT€OpanyecKuX ypaBHEHUH Npu
MOJETUPOBAHNN METOJIOM KOHEUHBIX 3JIEMEHTOB

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

53.IlorpemHoCTH MPH BBHITIOJIHEHUU PACYETOB METOIOM KOHEYHBIX 3JIEMEHTOB.
CniocoObl OBBIIIEHNS TOYHOCTH PACUETHOIO aHAJIN3a HAIIPSKEHHO-
1e(pOpMUPOBAHHOTO COCTOSIHUA B 3aadyax MKD.

54.0c00€HHOCTH pacueTHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIENIEH IeTanei,
y3JI0B U KOHCTPYKIUI aBTOMOOUIIEHN 1 TpakTOpoB. OCHOBHBIE ITPUEMBI U
CIoCcOOBI MOJICTUPOBAHUS JIETAJICH, Y3JI0B U KOHCTPYKIIMI aBTOMOOUIICH U
TPAKTOPOB METOJOM KOHEUHBIX 3JIEMEHTOB.

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

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

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

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

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH U COMPOTHBICHHE
MaTEepUajIoB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTuka (YpoBeHb CIICIIHATUTETA)
[Tpoduns: " NUHTENNEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM "
Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3ATAHHUE Ne 1
1. OcHOBHBIE TOHATHUS METO/Ia KOHEUHBIX 3JIeMEeHTOB. COBpEMEHHOE TPOrpaMMHOE
obecnieuenue. [lociaenoBaTenbHOCTh pelIeHHs 33/1a4 METOI0M KOHEUHBIX JIEMEHTOB.
2. CTepXHEBON KOHEYHBIH JIIEMEHT.

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

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJIHTEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIPOTUBIICHHE
MaTepHaioB»
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnaanas maremMaTika 1 nHGopMaTrka (YpoBeHb ClIEUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJTAHHUE Ne 2
1. KoneuHslii aneMeHT (orpeiesnieHue). Y3ibl KOHEUHOTro sieMeHTa (onpezenenue). CreneHu
CBO0OO/TbI KOHEYHOTO dieMeHTa (onpezenenne). DyHKIuu GopMbl KOHETHOTO JIEMEHTA
(ompenenenue).
2. TpeyronbHbII THHEHHBI KOHEYHBIH 3JIEMEHT IIOCKOHAIIPSKEHHOTO COCTOSTHUSI.
3. 3agava.

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

3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypoBEHb CIICITHATHTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 3
1. CtpykTypa COBPEMEHHBIX MTPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX JIEMEHTOB.
2. ©yHKIuu GOPMBI IIECTUIPAHHOTO 00BEMHOTO 8-y3J10BOr0 KOHEYHOTO SIEMEHTA C JIMHEHHOM
armnpoKCUMAaIUEN.

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

MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOUHOCTH MALIHH U CONPOTUBIICHHE
MaTepHaoB»
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknaanas maremMaTHka U nHpopMaTrka (YypoBeHb ClIeIUATUTETA)
[Mpodwib: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AJJAHHUE Ne 4
1. Hasnauenue u QpyHKIMH Openpoleccopa B MpOrpaMMax MeTo1a KOHEUHBIX DJIEMEHTOB.

2. HOI‘peI_HHOCTI/I IIPpU BBITOJHCHUHU PACUYCTOB METOJJOM KOHCYHBIX 3JICMCHTOB. CnocoObl

MTOBBIIICHHS TOYHOCTH PAaCYETHOTO aHAIM3a HANPSKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI B
3agauax MKDO.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2023 1., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka 1 nHpopMaTuka (ypoBEHb CIICITHATUTETA)
[Mpoduns: «HTENIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

YK3AMEHALIMOHHOE 3AJJAHME Ne 5
1. Hazuaueunune n (I)YHKI_[I/II/I peumarciii B riporpaMmMax METOJd KOHCUYHbBIX 9JICMCHTOB.

2. ®ynKuMH GOPMBI LIECTUTPAHHOTO 00BeMHOT0 20-y3710BOr0 KOHEYHOTO 3JIEMEHTA C
KBaJPAaTUYHON aNNpOKCHUMAILUEH.

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

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIMA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTEpHUAJIOB»
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruKa (YpOBEHb CIICITHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM>»
Kypc 3, cemectp 6
9K3AMEHALIMOHHOE 3AJTAHUE Ne 6
1. Haznauenue u GpyHKIMHU IOCTIIpoLieccopa B MporpaMmmax MeTo/1a KOHEUHbIX JIEMEHTOB.
2. YeTbIpexyroybHbIi OMITMHEHHBI KOHEYHBIH 3JIEMEHT MJIOCKOHATPSKEHHOTO COCTOSIHUS.

3. 3agava.

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

3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpukinannas marematrka 1 nHpopMaTuka (ypoBEHb CIICITHATHTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 7

1. Hanpsikenus u neopmannu (MMOHTHS, €IUHHUIBI n3MepeHus). Boipaxenus aedopmaruii

yepes nepemeneHus. JInHeiHpie COOTHOLIEHUSI MEKy HAIPSKEHUAMU U ie(popMarisiMH.
2. Mertoa LDLT st pelIeHus: CUCTEM JIMHEHHBIX anredpandeckux ypaBHenuit B MKO.

3. 3agava.

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

3aB. kadeapoii /A.A. Cxsoprios/

MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHWE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepUajIoB»
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENIEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM>»
Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJTAHUE Ne 8
1. Ilnockoe HanpsiKEHHOE U IIIOCKOE Je(OPMUPOBAHHOE cOCTOsIHE. KOMMOHEHTHI
HanpsDKeHUH U 1edpopManuii, OTIIMYHbIE OT HYJIS.
2. Merton X0JenKoro s perieH sl CUCTeM JIMHEHHBIX anredpandeckux ypaBHeHnH B MKD.

3. 3agava.

YTBepKIeHO Ha 3aceTaHuu Kaeapsl «_ » 2023 ., [Ipotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopmaTuka (ypoBEHb CICITHATUTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3ATAHUE Ne 9
1. CooTHollleHUs YIPYTOCTH JIJISl TIFIOCKOTO HAMPSHKEHHOTO COCTOSTHUS.
2. Metox ctatnueckoi KouaeHcauu B8 MKDO.

3. 3anava.
YTBepKaeHO Ha 3acefaHuu Kadeapsl « _ » 2023 r., [Ipotokom Ne
3aB. xadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU 1 BBICILIEIO OBPA3OBAHUS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJIHTEXHI{I“IECKI/IFI YHUBEPCUTET»
(MOCKOBCKUMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTepHaroB»

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuxiagnas matremMaTika 1 nHpopMaTuka (YpoOBEHb CIIELUAINTETA)
[Mpodwib: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 10
1. @yHKIMHN OPMBI CTEPHKHEBOTO KOHEYHOT'O IEMEHTA.
2. Perienyie cucTeMbl TMHEHHBIX alredpanuecKux ypaBHEHUN C BEpXHEH WM HUKHEN
TPEYroJIbHOW MATPHULIEH.

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2023 r., [Tpotokon Ne
3aB. kadeapoii /A.A. CkBopriios/

38



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

«MOCKOBCKHUM HOJIHTEXHI{I"IECKHI‘;I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka 1 nHpopMaTuka (ypoBEHb CIICITHATUTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 11

1. ®yHKIUN GOPMBI IITOCKOTO TPEYTrOIBLHOTO KOHEYHOTO DJIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alredpanyeckiux ypaBHEHUH IpU MOAEIUPOBAHUN
METOAOM KOHCYHBIX 3JIEMCHTOB

3. 3anaya.
VYTBepxkAeHO Ha 3acenanuu Kadeapsl «  » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAITHH U COTIPOTUBIEHHE
MaTepHaIOB»

JucuumimHa - MeToJl KOHEUHBIX 2JIEMEHTOB

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

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJJAHHUE Ne 12
1. ®ynkuuu Gopmbl 6aT0YHOTO KOHEYHOTO AMeMeHTa. [loarmHoMBI DpMuTa.
2. Utepanmonnsie MeTobI pemeHus cucteM MKD. MeTo 1 ConpsiKeHHBIX TPaTUCHTOB.

3. 3agava.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl « _ » 2023 r., [TpoTokosn Ne

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM OEJEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepUajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka 1 nHpopMaTuka (ypoBEHb CIICITHATUTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

I9K3AMEHALIMOHHOE 3AJTAHHUE Ne 13
1. ®ynkuumu GopMbl KOHEUHBIX IeMeHTOB. CBoMcTBa (pyHKIMN (HOPMEIL.
2. Y4eT rpaHUYHbIX YCIIOBUH B METOJI€ KOHEUHBIX 3JIEMEHTOB.

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

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIMA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHUA

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

®dakynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEPHUAJIOB»

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpoBEHb CIICIIHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABJIEHUS TPAHCIIOPTOM>»

Kypc 3, cemectp 6

IK3AMEHAILIMOHHOE 3AJIAHHUE Ne 14
1. ®yHKIUN GOPMBI IITOCKOTO OMIIMHEHHOTO 4-Y37I0BOr0 KOHEYHOTO JIEMEHTA.
2. PacripenienieHHbIC Harpy3kd B KOHEYHO-3JIEMEHTHBIX MOAETX. [IpuBeieHne pacipeneneHHbIX
Harpy3oK K y3JlaM KOHEYHO-3JIEMEHTHOW MOJEIH.

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl « _ » 2023 r., [TpoTokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka 1 nHpopMaTuka (ypoBEHb CIICITHATUTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 15
1. ®ynkuuu GopMbI IIIOCKOTO YETHIPEXYTOIBHOTO KBAIPATUYHOTO 9-y3]I0BOr0 KOHEYHOTO
3JIEMEHTA.
2. [Ipsimoii meTon monyyeHus: cootHomenniit MKD (Ha mpumMepe cTep:KHEBOTO JIEMEHTA).

3. 3anava.
YTBepkaeHO Ha 3acefaHuu Kadeapsl « _ » 2023 r., [Ipotokom Ne

3aB. xadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®dakynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEpHUAJIOB»
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABJIEHUS TPAHCIIOPTOM>»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 16
1. ®yHkuuu GOpMBI IIIOCKOTO YETHIPEXYTOIBHOTO KBaIPAaTUUYHOTO 8-y3JI0BOI0 KOHEYHOTO
JJIEMEHTA.
2. MarpuyHOe ypaBHEHHE TMHAMHYECKOTO PABHOBECHSI KOHEUHO-IJIEMEHTHOM cucTeMbl. O0mee
BBIPAKECHUE JIJI1 MATPUL 2KECTKOCTH, MAaCC KOHEYHOT'O DJIEMEHTA.

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUIMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepUajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka 1 nHpopMaTuka (ypoBEHb CIICITHATUTETA)
[Tpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJAHUE Ne 17
1. ®ynkuuu GopMbI MIECTUTPAHHOTO OOBEMHOTO 8-y3JI0BOT0 KOHEUHOTO 3JIEMEHTA C JIMHEWHOM
armpoKCUMAaIUEN.
2. ®opMynupOBKa METO/1a KOHEYHBIX 3JIEMEHTOB JJIsl PEILICHUS] YPaBHEHUS TETLIONPOBOIHOCTH
Ha ocHOBe MeToa byOHoBa-["asiepkuHa. YueT rpaHMUHBIX YCIOBHIM B 3a/1a4e

TEIUIOTIPOBOIHOCTH.
3. 3anava.

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

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIMA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAITHH U COTIPOTUBICHHE
MaTepUajIoB»
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -01.03.02 [puxiagras MmatemMaTika 1 HHQpOpMaTHKa (YPOBEHb CIICTIHATHTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOM>»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHHUE Ne 18
1. Crioco6p1 MOBBIIEHUS] TOYHOCTH PACYETHOTO aHAIM3a HAPSKEHHO-1e(hOpMUPOBAHHOTO
cocTostHUA B 3ana4ax MKDO.
2. ®yHKIMH HOPMBI IECTUTPAHHOTO 00BbEMHOT0 20-y3710BOT0 KOHEYHOTO DJIEMEHTA C
KBaJpPaTUYHOHN aNIpOKCHUMALUEH.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2023 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM OEJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»

Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB

Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka 1 nHpopMaTuka (ypoBEHb CIICITHATUTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJTAHHUE Ne 19
1. IIpsmoit meTon nonyyenus cootHomenut MK3 (Ha mpumepe CTEp:KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOPAUHATHI Momaau (L — koopaArHATEI).

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

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBII, kadenpa «/{uHaMuKa, IPOYHOCTH MAIINH M CONPOTHBIICHHE
MaTEpHUAJIOB»

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -01.03.02 [puxiagnas matemMaTika u nHpopMmaTka (ypoBEHb CIICIIUAINTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABJIEHUS TPAHCIIOPTOM>»

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHUE Ne 20
1. IlpuHUIMND MUHMMYMa NOTEHLMAIBHON YHEPIHH, KaK BO3MOKHas ocHoBa MKD.
2. IIpssMOYTOJIbHBII KOHEYHBIN 3JIEMEHT TOHKOM TuTacTHHBI. OyHKINU GopMbI. TpeyrorsHuK
[Tackas.

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONIPOTUBICHUE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka u nHpopMaTuka (ypoBEHb CICITHATUTETA)
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABIICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 21
1. ®yHKUMS MOTEHIMATBLHON SHEPTUU Ha IPUMEPE CUCTEMBI C 1 CTeNeHbI0 CBOOOIbI. DHEPTUs
nepopmupoBanus. [loTeHIInaT BHEITHUX CHIIL.
2. BocbMuy3110BO# 1IECTUTPAaHHBIN AJIEMEHT 711 MOJCIUPOBAHMS TPEXMEPHOTO HAMPSI>KEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUSA.

3. 3anaya.
VYTBepxkAeHO Ha 3acenanuu Kadeapsl «  » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJIHTEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunaMuka, IPOYHOCTH MALIHH U COPOTUBIICHHE
MaTepHanoB»
Jucnunnuza - MeToq KOHEYHBIX JJIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnaanas mareMaTHka U nHGopMaTrka (YypoBeHb ClIEUATUTETA)
[Ipoduns: «MHTEMIEKTYalbHbIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 22
1. Ocnonble MaTpulibl B MK3. Matpuisl pyHkimii hopmsl, 1edopmaruii, 5keCTKOCTH, Macc,
SKBHUBAJIEHTHBIX Y3JIOBBIX Harpy3oK.
2. ®opmMupoBaHue I1100aNbHON MaTPUIIBI )KECTKOCTU KOHCTPYKIIUH U3 MAaTPUI] )KECTKOCTH
OTJIENbHBIX JIEMEHTOB (Ha IPUMepe CTEPKHEBOU 3a1auH).

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «_ » 2023 ., [Ipotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBICHUE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka u nHpopMaTuka (ypoBEHb CICITHATUTETA)
[Tpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 23
1. EcrecTBeHHbIE KOOPIAWHATHI H30IIAPAMETPUUECKUX dIIEMEHTOB. VX CBsI3b C PU3NYECKUMU
KoopauHaTamu. JnuddepennupoBanne no GU3NIECKUM KOOpIUHATaM GYHKINH (OPMEBI SIBHO
BBIPQKECHHBIX Yepe3 €CTECTBEHHbIE KOOPINHATHI.
2. O0uiee BeIpakeHUE I MATPHUIIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

3. 3anaya.
VYTBepxkAeHO Ha 3acenanuu Kadeapsl «  » 2023 ., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJIHTEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunaMuka, IPOYHOCTH MALIHH U COPOTUBIICHHE
MaTepHanoB»
Jucnunnuza - MeToq KOHEYHBIX JJIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTHka 1 nHGopMaTrka (YypoBeHb ClIEUATUTETA)
[Mpodwib: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHUE Ne 24
1. CoiicTBa MaTpHuIl pa3peIlaroMX CUCTEM JTUHEWHBIX aNreOpandyecKux ypaBHEHUH B METOIe
KOHEUHBIX J1eMeHTOB. CBOWCTBA MAaTPHIIBI JKECTKOCTH.
2. N3omapaMeTpruyeckre KOHeUHbIe 371eMeHThl CepeHIuIIoBa CeMenCTBa.

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokosn Ne
3aB. kadenpoii /A.A. CkBopriios/

45



MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, HPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka u nHpopMaTuka (ypoBEHb CICITHATUTETA)
[Tpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 25
1. Marpuiia )keCTKOCTH CTEP>KHEBOT'0 KOHEYHOT'O AJIEMEHTA.
2. Marpuna ¢pyHKIuid GOpMBI CTEPKHEBOTO KOHEYHOTO dJieMeHTa. MaTpuna nedopmanui.
Marpuiia HanpsiKEHH.

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

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTEpHUAJIOB»

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

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

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 26
1. OcHOBHBIE COOTHOLIEHMSI METO/1a KOHEYHBIX JIEMEHTOB Ha OCHOBE ITPUHIIMIIA MUHUMYyMa
MMOTEHIIMAIBbHON SHEPTUH.
2. N3omapaMeTrpruyeckre KOHEUHbIe 3JIeMeHThI JlarpanxkeBa ceMencTBa.

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHUU Kadeaphl «_ » 2023 r., [Tpotokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKHI‘;I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHpopMaTuka (ypoBEHb CIICITHATHTETA)
[Tpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6
9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 27
1. bano4dHbIii KOHEYHBIN 3JIEMEHT.
2. MeTo1bl YHCICHHOTO HHTETPUPOBaHUs GYHKINH OJJHOTO apryMeHTa, npuMeHsembie B MKD.

3. 3anava.
YTBepKIeHO Ha 3aceaHnu Kadempsl «  » 2023 ., [Ipotokon Ne

3aB. xadeapoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U CONPOTUBIICHHE
MaTepHaioB»

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTHka U nHGopMaTrka (YpoBeHb ClIeUATUTETA)
[Mpodwib: «HTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM»

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 28
1. ®ynkuuu GopmMbl H30MapaMeTPUIECKUX KOHEUHBIX 351eMeHTOB JlarpankeBa u Cepenaumnona
CEMENCTB.
2. KBagpatypusie hopmyisl ["'aycca—JIexanapa. @opmyna Tparenuii 4ucieHHOTo
unterpupoBanus. opmyna CUMIICOHA YHCIEHHOTO UHTETPUPOBAHUS

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2023 r., [Tpotokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIHTEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuajIoB»
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas maremaTtrka 1 nHpopMaTuka (ypoBEHb CIICITHATUTETA)
[Tpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 29
1. OcHOBHBIE THITBI KOHEUHBIX JIEMEHTOB.
2. I'mnore3sl Kupxrogdda-Jlssa B Teopun n3ruba miactus. edopmaruu npu n3rnde TOHKOM
IJIaCTUHBI. BoIpaskeHue a7s NOTeHIIUAIbHON SHEPTUH.

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

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMA
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COTIPOTUBIECHHE
MaTepHaIOB»
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpoBEHb CIICIIHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABJIEHUS TPAHCIIOPTOM>»
Kypc 3, cemectp 6
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 30
1. TlocnenoBaTeNbHOCTD PEIICHUS 3a/1a4 METO/I0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenue 3aaun HeCTAaI[MOHAPHON TETJIONPOBOHOCTH METO/I0M KOHEUHBIX 3JIEMEHTOB.
SIBHas 1 HesBHAs CXEMBbI TPEYTOJIBHUKA, cXxema uHTerpupoBanus Kpanka-Hukomncona.
3. 3ajgaua.

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

3aB. kadeapoii /A.A. CkBoprios/
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