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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

[{enbto U3yyeHus: AUCUUILIMHBL «MeTo/1 KOHEUHBIX 3JIEMEHTOBY SIBIISETCA:

— (GOpMHUPOBAaHNE 3HAHUH O COBPEMEHHBIX UHCJIEHHBIX aJTOPUTMAax, METOAAX

MOJICIMPOBAaHUSI M HH)KEHEPHOTO UCCIIEOBAHMUS KOHCTPYKLMH aBTOMOOWIIEH W
TPaKTOPOB ISl aHAJIN3a HANPSKEHHO-AEPOPMUPOBAHHOTO U TEPMUYECKOTO COCTOSHUI
UX JeTaJedl W Y3JI0B, OCBOCHHME IPEIHA3HAUEHHOIO [JIsi 3TOr0 YHHUBEPCAJIbHOTO
MIPOrPaMMHOTr0 00eCIIeYEHUs, PEATU3YIOIIEr0 METOJT KOHEYHBIX JIIEMEHTOB;
- TOATOTOBKAa CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBAIM(UKAIIMOHHON
XapakTepucTuKon crienuanucta mo HamnpasieHuto 01.03.02 [Tpuknagras MaTreMaTuka u
uHpopMatuka (ypoBeHb crenuanurera), npoduib: "VHTemneKkTyaabHble CHCTEMBI
YIPABJICHUS TPAHCIIOPTOM' .

1.2 3agaun AUMCHUTLINHBI

3agayamMu JUCHUIUTAHBI «MeTo KOHEUHBIX 2JIEMEHTOBY SIBJISIOTCS:

- O3HAaKOMJICHHME CTYACHTOB C IIMPOKO TMPUMEHSEMBIMH  METOJaMU
BBIYMCIUTEILHOM MEXaHMKM W  COBPEMEHHBIM  MPOTPAMMHBIM  KOMILIEKCOM,
peamu3ylonMM  METOJ  KOHEYHBIX  JJIEMEHTOB IS  pacyeTa  HalpsKEHHO-
ne(OpMUPOBAHHOTO W TEIUIOBOTO COCTOSIHUM JeTajdedl U Y3JI0B aBTOMOOWIICH U
TPaKTOPOB.

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOITPOU3BOIUTEIIBHBIX YUCICHHBIX AJITOPUTMOB,
HCIIOJB3YEMbIX B COBPEMEHHBIX BBIYMCIUTENBHBIX KOMIUIEKCAX METOJIa KOHEYHBIX
AJIEMEHTOB JIJIsl aHAIM3a HANPsHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUSI MAIIIHH.

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

2 MecTo TUCHMILUINHBI B CTPYKTYpP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMm

Jucuurnmraa « 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
MareMartuka u nHpopmatrka (ypoBeHb criennanuTera), npodpuib: " MHTeNneKkTyanbHbIe
CUCTEMBI YIIPaBJICHUS TPAHCIIOPTOM .

[IpeamecTByomuMu KypcaMu, Ha KOTOPBIX OasupyeTrcss aucuuruimHa «Merton
KOHCUYHBIX AJICMCHTOBY SIBIISTFOTCSI:

- IMHEWHas ajareopa, MaTeMaTHYCCKUN aHAIN3);

- OCHOBBI MEXaHHUKH,

- OCHOBBI MaTEPUAJIOBEACHUS M COMTPOTHRIICHHS 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
KOMIIETeHIIUH 00y4JaroIuiics 10/KeH AUCHHILIMHE
o0n1aagaTh
OIIK-2 CriocobeH HCnonbp30BaTh U 3HATH:
aJalTHPOBATh CYLIECTBYOIIUE ® HaNpPaBIEHUS Pa3BUTHUS BHIYHCITUTEIBHBIX
MaTeMaTHYECKUE METOIbI 1 METOJIOB B MEXaHHKE U dPPEKTUBHBIC
CHCTEMBI IIPOrPaMMHUPOBAHHUSI BBIYUCIIUTEIbHbIE AITOPUTMBI, IPUMEHSIEMBIE B
I COBPEMEHHOM IPOIPaMMHOM 00ECTICUSHUH TSI
pa3paboTKH U peanu3auu pelIeHuns IPUKIIaJAHbIX 3ajjad aHaJIn3a
aITOPUTMOB pPeIIEHUs HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIJIOBOTO
NPUKIANHBIX 33134 COCTOSIHUI KOHCTPYKIMI aBTOMOOHIIEH 1
TPaKTOPOB.
yMeTb:

®  CIOJb30BAaTh COBPEMEHHOE IPOrpaMMHOE
oOecrieyeHue U1l pacYeTHOIO aHAIN3a
HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIIIOBOTO
COCTOSTHH JIeTaliell v y3JI0B aBTOMOOWIIeH 1
TPaKTOPOB.

BJIA/IETh:
® HaBbIKaMH HCIIOJIb30BaHHUA OILHOI\/'I nu3

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:
MOAU(UIHPOBAT ® BO3MOXHOCTH COBPEMEHHOI'0 TPOrPAMMHOTO
MaTeMaTHYeCKUE MOJISITH ISt o0ecreueHns] MeTo/1a KOHEYHbBIX JIEMEHTOB ISt
perieHus 3a1a4 B 00J1acTH pEIICHHUS HHKEHEPHBIX 33124 [PH
npodeccnoHaIbHOM NPOU3BOJICTBE, MOJICPHU3AIINHI U PEMOHTE
JeSATEIbHOCTH TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPEACTB, HX

TEXHOJIOTHYECKOTO 000PY/I0BaHUS U
KOMILIEKCOB Ha UX Oase .
yMeThb:

e TI0JIE30BATHCSI BO3MOKHOCTSIMU,
MPEI0CTABISCMBIMUA COBPEMEHHBIM
MIPOTPaMMHBIM 00€CIIEUeHHEM METOa
KOHCYHBIX JJICMCHTOB JIA HpOBe)IeHI/IH
TEOPETUYCCKUX HAYYHBIX HCCIICAOBAHUN TMPH
pelICHUN HHXCHEPHBIX 3a/1a4, BOSHUKAIOIINX
HpI/I HpOI/ISBO)ICTBe, MO)IepHI/ISaIII/II/I nu peMOHTe
TPAHCIOPTHO-TEXHOJIOTUYECKUX CPEACTB, HX
TEXHOJIOTHUECKOTO 000PYI0OBAHUS




KOMITJIEKCOB Ha uX 0ase .
BJIaJIeTh:
e mpueMaMu 00paOdOTKM MaHHBIX U
3 (PEeKTUBHBIMHU AJITOPUTMaMHU HHTEPIIPETAITAN
Pe3yIbTaTOB KOMIIBIOTEPHOTO aHaIH3a
HanpsHKEHHO-1e(OPMUPOBAHHOTO U TETIIIOBOTO
COCTOSIHMM JleTaneil U y3710B MAIlIVH.

4 CTpyKTYypa M coJep:KaHue TUCIUNINHBI

JlucrumnimHa 9uTaeTCs Ha TPEThEM W YETBEPTOM Kypcax B MSTOM, 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 4acoB - 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
JlaGopaTopHbIie 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

CrpykTypa M coAepKaHHWE IUCHUIUIMHBI «METO KOHEUYHBIX 3JIEMEHTOB» IO
CpoKkaM U BuAaM paboTsl oTpaxensl B [Ipunoxxenun 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 COCTOSIHUI JeTaliel U y3JI0B JUIsl 00eCIIeUeHUs: X
npoyHocT. O030p 3a7a4, pelIaeMbIX METOJIOM KOHEYHBIX 3JIEMEHTOB.

CoBpeMeHHOE TMPOTrpaMMHOE OOECIEUYEHHEe, peaU3yIoee METOJI KOHEUYHBIX
AJIEMEHTOB, JIJISl aHAJIN3a HAMPSKEHHO-1€(POPMUPOBAHHOTO U TEPMHUYECKOTO COCTOSTHUI
AeTaneil U y3JI0B aBTOMOOWIeH U TpakTopoB. CTpyKTypa MpOrpaMMHOr0 0OeCIieUeHH s
METO/1a KOHEYHBIX JJIEMEHTOB.

O630p 9(PPeKTUBHBIX U  TPOU3ZBOAUTEIHHBIX YHUCICHHBIX  aJITOPUTMOB,
peanu3yeMbIX B IPOTrpaMMHBIX KOMIUIEKCAX [IJIs PEMICHUs 3a/1ad BBIYMCIUTEIBHOU
MeXaHUKU. OCHOBHBIE BBIYUCIUTEIBHBIE 3aTpaThl MPHU PEIICHUH 33a1a4 METOIOM
KOHEUYHBIX 3JIEMEHTOB.

CpaBHUTENBHBI AaHAIW3 PA3JUYHBIX PACUYETHBIX TNOAXOAOB B  3ajayax
oOecrieueHusT MPOYHOCTU KOHCTPYKIMM aBTOMOOWISIEH M TpakTopoB. JlemoHcTparus
pE3yJbTAaTOB PACUETHBIX HCCIEIOBAHUI METOJAOM KOHEYHBIX KOHCTPYKLHMI MAallvH.
[IpoOnembl BbBIOOpa pacyeTHOM CXeMbl. XapaKTEPUCTHKU PACUYETHBIX MOJEIEH:
TOYHOCTb, aJICKBATHOCTh U IKOHOMHUYHOCTb.

Tema 2. CBegenusi U3 MAaTEMAaTHKH U MEXaHUKHU JAedopMupyeMoro Teepaoro
TesA.

DNeMEeHThl MaTPUYHON anreOpbl U BAPUALMOHHOTO UCYUCIICHHUS.

[lepememienus, nedopmanuu, HanpsikeHus. CBs3b MEXAY HANPSKEHUSIMU U
nedopManusMu. YpaBHEHHS paBHOBecus. ['panudnbie ycnoBus. OOmme cxeMbl
peleHns 3aJad MEXaHMKW KOHCTpPYKUui. [IpyHOMN MHHUMyMa MOOTEHIMAIbHON
DHEPIUHu.

Tema 3. Merox KOHEYHBIX 3JIEMEHTOB KAK BBIYHCJIUTEIbHBIA MeETOX
pelleHus 321249 MeXaHUKH.

OcHOBHBIE TOHSATHSA METOAAa KOHEYHBIX »dJeMeHToB (MKD). O630p TuIOB
KOHEYHBIX 31eMeHTOB. OCOOEHHOCTH pacueTa KOHCTPYKIMH ¢ ucrnosib3oBanueM MKDO.
CrtpykTypa COBpEMEHHOT0 porpaMMHoro odecrneuenuss MKD.

CriocoObI BBIBOJIa COOTHOIICHHI 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 IpUHLMIBI - OCHOBA (POPMUPOBAHUS pa3peliatonIuX ypaBHEHUN
MKD. BriBog wmartpuusbix ypaBHeHHnd MKD Ha OCHOBE NpuUHLIHIIA MUHUMYyMa
MoTeHUHAIbHOW BHepruu. OcHoBHble Marpuubl MKD - sxecTkocTu, macc u Jp..
Bektopel  Harpy3ok  OT BHENIHHMX CHJI. YYeT HaudalbHBIX Jedopmaimid,
MPEBAPUTEIIbHBIX HaIpsKeHUI. Pacripe/ieieHHble Harpy3Ku B KOHEUYHO-3JIEMEHTHBIX
Mozensax. I[lpuBeneHue pacnpenesieHHbIX HAarpy3oK K y3JlaM KOHEYHO-3JIEMEHTHOMN
MOJENH.

Amnmnpoxcumanus Hem3BecTHBIX B MKD. dyHkinu ¢hopMbl KOHEYHBIX 3JIEMEHTOB.
Knaccel npumensemsix Qynkuuil. CpoiictBa ¢GyHkumii ¢opmbl. TpebGoBanus K
¢bynkuusim popmel. Tounocts pemennit MKD B 3aBucumMocTH OT BbIOOpa (DyHKIIMI

(bopMBL.



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

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

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

TpeyronpHbIli KOHEYHBIM BJIEMEHT ISl PEUICHUs IUIOCKOM 3aJayd TEOpUHU
ynpyroctu. Tpeyronbabie L-koopauHaTh! miomaau. Mcnonb3oBanue L-koopauHar ass
nocTpoeHust GyHKIMU POPMBI TUIOCKOTO TPEYTOJIbHOTO KOHEUYHOTo AemMeHTa. CBsisb L-
KOOpJMHAT ¢ (PU3UYECKUMHU (I€KApPTOBBIMU) KOOPJMHATAMU TPEYTOJILHOIO KOHEUYHOTO
anemenTta. JuddepennupoBanue L-koopauHaT 1o (Qu3MUecKuM  (JIEKAPTOBBIM)
KOOpAMHATaM JJIEMEHTA. Marpuia *KECTKOCTH IUIOCKOTO TPEYroJIbHOTO KOHEYHOTO
AJIIEMEHTA.

Tema 5. Teopusi n3onapamMmeTpu4ecKMX KOHEYHbIX 3JIEMEHTOB

OyHKIUH dhopmbl M30MapaMETPUIECKUX KOHEYHBIX DJIIEMEHTOB.
N3onapamerpuyeckne KOHe4YHbIE 3yieMeHTHl Jlarpam:keBa m CepeHIMIOBa CEMEHCTB.
CybOnapameTpruyeckue, HU30MapaMETPUUECKUE, CyNeprnapaMeTpUuYecKue KOHEUHbIE
ANEMEHTHI. ECTECTBEHHBIE KOOPAMHATHI M30IIAPAMETPUUECKUX DJIEMEHTOB, X CBS3b C
¢buznueckumMu koopauHatamu. JuddepeHmupoBanue 1o (HU3MYECKUM KOOpAMHATAM
byHkuMii  GOpMBI  SBHO  BBIPQXKEHHBIX  4Yepe3  €CTECTBEHHBbIE  KOOPJMUHATHI.
YeTblpeXyroabHblil OMIMHEHHBIM HW30MapaMeTPUUECKUl KOHEUYHBINH JIEMEHT TIOCKOTO
HaIIPSKEHHOTO COCTOSIHUS. OO6beMHBII BOCbMUY3JIOBOM IECTUTPAHHBIN
M30MIapaMETPUYECKUN  KOHEYHBIM 3JIEMEHT JUIi  MOJEIUPOBAHUS  TPEXMEPHOTO
HaNpsHKEHHO-/1e()OPMUPOBAHHOTO COCTOSTHHUSL.

basucHple  (QyHKUMHM  KOHEUYHBIX  3JEMEHTOB  HMEPapXUYECKOro  THIa.
[IpeumyiecTBa pelieHus 3aJad C MCIOJb30BAHUEM 3JIEMEHTOB HAa OCHOBE (PYHKIUUI
(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. KOMOMHMpOBaHHME C 3Jl€eMEHTaMU pacuera
IUIOCKOTO HANpsKEHHOTO COCTOSIHUSL Ui CO3JaHMsl 3JIEMEHTOB OOO0JIOUKH OOIIero
nosoxeHus. KoHeuHble 2JIeMEHThI TOHKOH OCECUMMETPUYHON 000JIOUKH.

Tema 7. MogeanpoBanue TeIUIONPOBOJAHOCTH METOAOM KOHEYHBIX
3JIEMEHTOB

YpaBHEHHE TEIUIONPOBOJHOCTH. ['paHWYHBIE YCIIOBUS UISI  ypPAaBHEHUSA
TEIUIONIPOBOAHOCTH YUYET I'PaHUYHBIX YCJIOBUH IIEPBOrO, BTOPOrO U TPETHETO POJA.
CrammonapHasi TEIUIONPOBOAHOCTh. YpaBHeHus Jlarmuaca, 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 YUCJTCHHBLIC AJTIOPHUTMbI, MCIOJb3yEMbIC B
COBPEMECHHOM IPOrpaMMHOM o0ecrnneueHUH MeE€T0Jda KOHCYHBIX 3JICMCHTOB

CBoiicTBa MaTpull CHUCTEM JIMHEHHBIX aJreOpandyeckux YypaBHEHUH IIpU
MonenupoBaHu MKD. AJroputrMbl pemieHUs CUCTEM OOJBIIMX CHCTEM JIMHEMHBIX
areOpanvyeckuX 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 MPOLEIYP HyMEPALMHU Y3JI0B KOHEYHO-
JJIIEMEHTHBIX 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 MpOoIecca HUCKIIOUEHUS CTEHEeHEW CBOOOIBL. AJITOPUTMBI
BbIOOpa ONTUMAIBHOTO TMOPSAIKAa HCKIIOUEHUS Komnmmaza, Karxumia-Makku,
MapaJuICIbHBIX U BJIOKEHHBIX CEUCHUN.

B03MOXHOCTH MapajuieIbHOTO PEUIeHUs 3a7a4 METOJIOM KOHEYHBIX 3JIEMEHTOB.
O030p YHCICHHBIX AJITOPUTMOB MApPaUIEIBHOTO PEIIEHUS CHCTEM alredpandyeckux
ypaBHeHMM MKD Ha MHOTrOSAEpHBIX W MHOTONPOLECCOPHBIX BBIYUCIUTEIBHBIX
CUCTEMAX.

Tema 9. HyTI/I MOBBINICHUA TOYHOCTH PaACUYECTHOI0O aHa/In3a KOHCprKHI/Iﬁ
aBTOMOOMJIEH U TPAKTOPOB, BLINMOJHACMOI'0 METOAOM KOHCYHBIX 3JIEMECHTOB

OCHOBHBIE NTPUEMBI U CTIOCOOBI MOJIETTUPOBAHUS JI€TaleH, Y3JI0B U KOHCTPYKLUN
aBTOMOOMJIEH U TPAKTOPOB METOAOM KOHEUHBIX 3J1eMEHTOB. OCOOEHHOCTH PaCUYETHBIX
CXEM M KOHEYHO-3JIEMEHTHBIX MOJIeJIeH AeTallel, y3J10B U KOHCTPYKIMI aBTOMOOUIIEH 1
TpakTopoB. IIpemMymniecTBa M HEOOCTATKH PA3JIMYHBIX PACUYETHBIX IOAXOJ0B IIPH
BBITIOJIHEHUH HCCIIEAOBAaHUN KOHCTPYKLMI aBTOMOOMJIEH M TPAaKTOPOB YHUCICHHBIMU
MeTrogaMu. [lorpemHocTr, BO3HMKAIOIIME MPH pacyeTax METOJOM KOHEYHBIX
AJIEMEHTOB KOHCTPYKUMKA MamuH. IlyTM TOBBIIEHMS TOYHOCTH BBINOJIHSAEMOIO
METOJIOM KOHEYHBIX 3JIEMEHTOB PAaCUETHOIO aHan3a HaNpsHKEHHO-Ae(hOpPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLMI MAILIHH.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

MeToauka mpenojaBaHUs JAUCHUIUIMHBL «MeETOJ KOHEYHBIX JJIEMEHTOBY» U
peayin3anysg KOMIIETEHTHOCTHOTO IOJIXOJa B HM3JI0KEHUU W BOCIPHUATHU MaTepuaia
MpeIycMaTpUBAaeT HCIIOJIb30BAHHME  CIICAYIOIIMX aKTHBHBIX (OPM  IPOBEACHHMS
IPYNIOBBIX, HHANBUAYAIBHBIX, aYJAUTOPHBIX 3aHATHH B COYCTAHMU C BHEAYIAMTOPHOM
paboToii ¢ TeNbl0  (OPMHPOBAHHMS W Pa3BUTUA MPOPECCHOHATBHBIX HABBIKOB
00yJaroInXcsi:

— MOJrOTOBKA K BBIMIOJTHCHHIO MPAKTUYSCKUX PabOT B JIAOOPATOPHIX BY3a;



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

OJIaHKOBOTO TECTUPOBAHUS;
— MPOBE/ICHHE MacTep-KIacCOB HKCIEPTOB M CHENUAIUCTOB 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 nmpouecce 00ydeHHS HCIONB3YIOTCS CIEAYIOLUIME OLIEHOYHbIE (OPMBI
CaMOCTOSITEJIbHOM pabOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTALIUMI:

- TIOJArOTOBKA K BBIIIOJHEHUIO JIJAOOPATOPHBIX padOT M UX 3aIUTA.

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

OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHUl KypPCOBBIX IPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUM JUIA TPOBENCHUS TEKYLIEro KOHTPOJSA, HK3aMEHAI[MOHHBIX
OWJIETOB, IPUBEACHBI B IPUJIOKEHUU 4.

6.1. ®oHJ OLIEHOYHBIX CPEACTB JJIA MPOBEAeHUS MPOMEKYTOUYHOM aTTeCTAlUMN
00y4aIMXcs Mo JUCHUIIMHE (MOYJII0).

6.1.1. IlepeueHp KOMIMETEHIIMHA C yKa3aHHEM ATaloB WX (POPMHUPOBAHUS B Mpoliecce
OCBOCHHUS 00pa30BaTEIbHOM MPOrpaMMBI.

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

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrPaMMbl 00y4arOUIICH
KOMIIEeTeHI[UH J0JI2KeH 00/1a1aTh
OIIK-2 CniocoOeH UCoIb30BaTh M 1A THPOBATH CYIIECTBYIOIINE

MaTEMaTU4YECKUE METOAbI U CUCTEMBI IIPOrPAMMUPOBAHUSA [JIs
pa3paboOTKU U peaan3aluy alrOPUTMOB PEIIEHUs IPUKIAIHBIX 3a7a4

OIIK-3 Cnoco0eH npuMeHsATh U MOAU(PUIIMPOBATh MATEMATUYECKUE MOJIENH IS
peleHus 3a1a4d B 00J1acTH MpodhecCHOHaIbHON
JIEATEIbHOCTH

B mporiecce ocBoeHust 00pa3oBaTEIbHON MPOTrpaMMBbl JTaHHBIE KOMIIETEHIIUU, B
TOM YHUCJE€ WX OTAEITbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIHO B XOJI€ OCBOCHUS



0oOyJaroMMUCs JUCIHUIUIMH (MOAIYJIeH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
U KaJeHAapHbIM IrpadukoM 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

(bopMHUpOBaHUS SBISICTCS JOCTHKCHUE OOYUYaIOMUMHUCS TUTAHUPYEMBIX PE3yJbTaTOB
00y4eHHUs MO TUCHUILUIMHE (MOJIYITIO).

OIIK-2. Cioco6HOCTH K CaM000Pa30BAHMIO M UCIIOJIb30BAHUIO B PAKTHYECKOH 1eATeIbHOCTH HOBBIX
3HAHUI U YMEHHH, B TOM YHCJe B 00J1aCTAX 3HAHNH, HENOCPEACTBEHHO He CBSI3aHHBIX €O c(epoii
npogeccuoHAJIbLHOM 1eATeTILHOCTH.

Kpurepun ouennBanust

IToxa3artesn

2 3 4 5
3HATH: OOyyaromuiicst OO6yuaronuiics OO6yuatonuiics OO0yuaronuiics
HalpaBJICHAA JEMOHCTPHUPYET MOJTHOE JIEMOHCTPUPYET JEMOHCTPUPYET YaCTUYHBIE | NEMOHCTPUPYET
pa3sBHUTHA OTCYTCTBHUE HUJIN HETIOJIHbIC 3HAHUS 3HaHMSA B 001acTH IIOJIHBIE 3HAHUS B
BBIYUCIIUTEJIEHBIX HEIOCTATOYHOE COOTBETCTBUE HaIpaBJICHUN Pa3BUTHS HaIpaBJICHUN Pa3BUTHSL obxactu
METOA0B B 3HAHUW HaNpaBJICHUH BBIYHCIIMTCIILHBIX BBIUUCIIUTEIBHBIX METOAOB | HANpPaBICHUH
MEXaHUKC U pa3BUTHUA BEIYUCIUTEIBHBIX METOJOB B MEXaHUKE U B MEXaHUKE 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, aJTOPUTMOB, MEXaHHUKE U

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

IIPUMEHSEMBIX 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 OIITHOKH,
MPOSBIISIETCS
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
HE3HAYHUTENIbHBIE OIIMOKHY,
HETOYHOCTH, 3aTPyAHEHUS
MIPHU aHATUTHYECKUX
onepanusx.

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




yMeTh: OO6yuatomtuiicss He ymeeT Wi B | OOygaromuiics OOyuaronuiicst OO6yuarontuiics
HCIIOJIB30BATh HEJIOCTATOYHOMN CTEINEHU JIEMOHCTPUPYET HEMOJIHOE | JEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
COBPEMEHHOC yMeeT: COOTBETCTBHE COOTBETCTBHE CJIEAYIONUX | MOIHOE
MPOTPAMMHOC HCTIOb30BaTh COBPEMEHHOE CIEIYIOUINX YMEHUMN: YMEHHI: COOTBETCTBHE
oOecrieueHne st
pACHeTHOTO IIpOrpaMMHOE 00ecIeyeHue cnez[ylgmnx
AHAIIN3A JUISL pacue€THOTO aHaJIu3a UCTIONB30BaTh UCTIONb30BaTh yMeHUil:
HAIIPSKEHHO HaMpsKEHHO COBPEMEHHOE COBPEMEHHOE
JeOpMHUPOBAHHOT | 1e)OPMUPOBAHHOTO U IpOrpaMMHOE IIpOrpaMMHOE HCTIONb30BaTh
on TeHHO‘fOFO _ | TemnoBoro cocrosnuit fetanek obecrieueHue s obecrieueHue s COBPEMEHHOE
COCTOAHUH ACTANCH |y y3 5108 apTOMOGHIIEH 1 pPacUeTHOTO aHaJIN3a PacUeTHOrO aHaAIIN3a MIPOrpaMMHOE
:B};i)ﬁ):&/meﬁ u TPAaKTOPOB. HanpsKEHHO HaIMpsKEHHO obecrieueHne uIs
TPaKTOPOB. ne(OPMHUPOBAHHOTO U Ie(OPMHIPOBAHHOTO U pacueTHorO
TEIUIOBOrO COCTOSHUI TEIUIOBOIO COCTOSHUI aHanm3a
JieTanei u y310B JieTanei u y31oB HaMpsKEHHO
aBTOMOOMIIEH 1 aBTOMOOWIICH U TPaKTOPOB. | AeOPMUPOBAHHO
TPaKTOPOB. T'O ¥ TEIJIOBOTO
YMeHus: OCBOEHBI, HO COCTOSIHUH
Jomnyckarores JIOILYCKAIOTCSI JleTaJIel U y3J10B
3HAYUTENNbHBIC OIINOKH, HE3HAYMTENbHbIC OINOKY, | aBTOMOOWICH 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.
BJIAJETh: OOyuaronuiicsi He BIajeeT OO6yuaromumiics He B OO0y4aronuiics 9acTHYHO OO6yuatonuiicsa B
HaBbIKamMUn WU B HEJOCTATOYHOU MIOJIHOM Mepe BIlaJeeT BJIaJIe€T HaBBIKAaMU MIOJIHOM 00bEMe
HUCIIOJIb30BaAHMSI CTCIICHU BJIAJICCT HABbIKAMU HaBBIKAMU HCIIOJIL30BAaHUS OJTHOH U3 BJIAJICET
O/IHOH U3 HCTIONB30BaHUs OJHOM U3 UCTIONIb30BaHUsI OTHOM U3 | COBPEMEHHBIX HaBBIKAMU
COBPEMCHHBIX COBpPEMEHHBIX COBpPEMEHHBIX BBIYUCIIMTENLHBIX HACIIONb30BaHMS
BBIYHUCIIUTCIIBHBIX BBIYKCIIUTEIBHBIX IIPOTPAMM, BBIYUCIIUTENBHBIX [IPOrpaMM, peanu3yromen OHOH U3
HIpOrpaMM, peanu3yoomei MeTox 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
Jierasnei u y3ioB
aBTOMOOMIIEH 1
TPaKTOPOB .

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

TETJIOBOTO COCTOSIHUI
Jietanei u y3ioB
aBTOMOOWMIICH 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 MIPU
NPUMEHEHUHU HaBBIKOB B
HOBBIX CUTYyallUsX.

HaBBIKH B
CUTYaIHsAX
MTOBBIIICHHOM
CJIO)KHOCTH.

OIIK-3. Cnioco6HOCTH ONpeIessiTh CIOCOObI TOCTHKEH NS 1eJiell MPoeKTa, BhISIBJASTH NPHOPUTETHI

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

Kpurepumn oneHuBaHus

IToxa3sareJsn

2 3 4 5
3HATh: OOyyvarommiicst OO0yuaromuiics OO0yuaronuiics OO0y4atontuiics
BO3MOKHOCTH JEMOHCTPHUPYET MOJHOE 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 BO3MOXHOCTEHN
METOJia KOHCHYHBIX BO3MOXHOCTE! COBPEMEHHOIO | IIPOIPaMMHOIO 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, | 3a51a4 MPU MPOU3BOJICTBE, WH)KEHEPHBIX 3a]a4 IpU 3aJa4 Ipyu NPOU3BOJCTBE, KOHEYHBIX

MOJICpHU3AIMN 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,
MOJICPHU3AIMN 1 PEMOHTE
TPAHCIOPTHO-
TEXHOJIOTHYCCKHUX
CPEICTB, X
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIUIEKCOB Ha UX 0ase.

Homnyckatorest
3HAYHTENbHBIC OLTHOKH,
TIPOSIBIISCTCS
HEIOCTaTOYHOCTh 3HAHUH,
0 psiy MOoKa3aTeneH,
obydaromuics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyIHEHUs IpU
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 6Oase,
CcBOOOIHO
orepupyer
npuooOpe-
TEHHBIMHU
3HAHMSMH.
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yMeThb:
TMIOJTb30BATHCS

BO3MOYKHOCTSIMH,
MPEI0CTABIISIEMbIM
U COBPEMEHHBIM
IPOrPaMMHBIM
obecreueHreM
METO0/1a KOHEUHBIX
DJIEMEHTOB ISt
MPOBEICHUS
TEOPETHYECKUX
HAaY4YHBIX
WCCIIEI0OBaHUM pU
pelieHun
HMHXCHEPHBIX
3a/1a4,
BO3HHUKAKOIIUX HpI/I
MIPOU3BOJICTBE,
MOJIEpHUA3ALNU 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 MeTo1a
KOHEYHBIX DJIEMEHTOB IS
MPOBECHUS TEOPETHYECKUX
HAYYHBIX UCCIICJIOBAHUHN MPU
PELICHUH HHXKCHEPHBIX 337134,
BO3HUKAIOIIUX TIPH
MIPOU3BOJICTBE, MOJICPHU3AINH
U PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX CPECTB, UX
TEXHOJOTHYECKOTO
000pyI0BaHUS U KOMILICKCOB
Ha ux 0Oase.

OO0yuaronuiicst
JIEMOHCTPHUPYET HEIIOITHOE
COOTBETCTBHE
CIEAYIOIINX YMEHUN:

MOJIb30BAThHCS
BO3MOXXHOCTSIMH,
MPEOCTABIIACMBIMU
COBPEMECHHBIM
MIPOTPaMMHBIM
00eCIIeueHNEM METOIA
KOHEYHBIX 3JICMEHTOB ISt
TIPOBEICHUS
TEOPETHYCCKUX HAYUHBIX
UCCIIeA0BaHUN IIpU
PEIICHIH UHKCHEPHBIX
3a/1a4, BO3HUKAIOIUX IPU
MIPOU3BOJICTRBE,
MOJICPHU3AINH U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHYECKHUX
CPEeICTB, MX
TEXHOJIOTHYECKOT'O
obopynoBaHus U
KOMIIJICKCOB Ha uX 0a3e.

JonyckatoTcs
3HAYUTEIIBHBIC OIIMOKH,
TIPOSIBIISCTCS
HEJI0CTAaTOYHOCTD
BJIaJICHHS HABBIKAMU 10
Py TOKa3aTenei,
OO0yJatontuiics
HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTPyAHEHUS TIPH
MPUMEHEHUN HABBIKOB B
HOBBIX CUTYAIHSIX.

OOyuaronuiicst
JIEMOHCTPHUPYET YAaCTHYHOE
COOTBETCTBHE CIIEIYIOLINX
YMEHHH:

MOJIb30BATHCS
BO3MOXKHOCTSIMH,
NPeI0CTaBIISIEMBIMU
COBPEMEHHBIM
MPOTPaMMHBIM
00eCIIeueHNEM METOIA
KOHEYHBIX 3JIEMEHTOB JUIS
MPOBEICHUS
TEOPETHYECKUX HAYUHBIX
UCCIIeA0OBaHUH Ipu
pELICHUHN NHKEHEPHBIX
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
TIPH TIEpeHOCEe YMECHUH Ha
HOBEIE, HECTAHIAPTHEIC
CUTYaIHH.

OO6yuarontuiics
JIEMOHCTPHUPYET
HOJIHOE
COOTBETCTBUE
CIIEAYIOLINX
YMEHHIH:

MOJIb30BaThCS
BO3MOKHOCTSIMH,
MIPEIOCTABIISAEMBI
MH COBPEMEHHBIM
MIPOTPaMMHBEIM
obecneueHHEM
MeTo/a
KOHEYHBIX
3JIEMEHTOB JIJIst
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
ITOBBIIICHHOM
CJIO)KHOCTH.
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BJIA/IeTh:
preMaMu

00pabOTKH TaHHBIX
1 3 ek THBHBIMU
ITOPUTMAMH
UHTEpIpEeTALH
pe3yibTaToB
KOMITBIOTEPHOTO
aHajIM3a
HarpsHKeHHO-
nepopMHPOBaHHOT
0 ¥ TEIIOBOTO
COCTOSIHUH AeTajei
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.

OO0yyaroniuiics Blageet
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,
MPOSBIIAETCS
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 0CBOEHBI, HO
JIOILYyCKAIOTCs
HEe3HAYMTENIbHbIC OLINOKH,
HETOYHOCTH, 3aTPYIHECHHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIE, HECTAHAAPTHEIE
CUTYyaLHH.

OO6yuarouuiicst B
MIOJTHOM 00BemMe
BJajeeT
npUeMamu
00paboTku
JIAHHBIX U

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

CB00OIHO
MIPUMEHSIET
[I0JIy4YEHHBIE
HaBBIKH B
CUTYaIIUsAX
MOBBILICHHOM
CJIOKHOCTH.
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[[Ixanbl OLEHWBAaHHS PE3YJIBTATOB NPOMEXKYTOYHOM AaTTECTAMM M HX
OTMCAHUE:

dopMa NPOMeKYTOUHOM aTTECTAIUM: 3a4€T, IK3AMEH.

[IpomexxyTouHas arrectamusi oOydarommxcs B (Gopme 3adera MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW AWCIUIUIMHE (MOIYJII0), TPHU 3TOM YYUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHka
CTETICHU JTOCTUXKEHUS OO0YYaONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
TUCIUIUIMHE (MOYJI0) TPOBOJIUTCS NPErojaBareieM, BEAYIIUM 3aHSATHS TI0
IUCIUIUIMHE  (MOAYJII0)  METOJOM  ASKcHepTHOM  oueHku. [lo  utoram
IPOMEKYTOYHOM aTTecTallMi MO JAMCHUIUIMHE (MOMYNIO) BBICTABIISIETCS OLIEHKA
«3aYTEHO» WIH «HE 3aYTEHOM.

K nOpoMexyTodHOl  aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOW paboOThl, MpeAyCMOTpPEHHbIE 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, YMEHWM, HABBIKOB MPUBEJECHHBIM B TabJMIIAX
nokKaszareyieid, ONepupyeT MNPUOOPETEHHBIMU  3HAHUSIMU,
YMEHUSIMU, HaBbIKAMHM, TMPUMEHSIET HUX B CHUTYalMsIX
HOBBIIIEHHON CJIOXHOCTHU. [Ipu 3TOM MOTryT OBITH JOIMYIIEHbI
HE3HAUUTEIbHBIC OIIMOKW, HETOYHOCTH, 3aTPYJHEHUS IpHU
AHAJIMTUYECKUX ONEpalMsiX, MEPEHOCE 3HAHUM U YMEHUW Ha
3 HOBBbIE, HECTAaHJApTHbIE CHUTyallUd WM OOydYaromuiics
AATEHo JIEMOHCTPUPYET YACTUYHOE COOTBETCTBHUE 3HAHWM, YMEHUI,
HAaBBIKOB M0 INpeaMery. HaBpIkn OCBOEHBI, HO JOIYCKAOTCA
HE3HAUUTEJbHbIE OLIMOKM, HETOYHOCTH, 3aTPYIJHEHUS MpHU
MEPEHOCE YMEHU Ha HOBbIE, HECTAHAAPTHBIE 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 Y HAaBBIKOB B HOBBIX CUTYaIIUsX.
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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
OTCYTCTBHC 3HAHHM, YMEHHI, HABBIKOB I10 PSy IMOKa3aTeseH,
CTYJICHT MWCHBITHIBACT 3HAYUTEIbHbIE 3aTPyJAHEHHUS IIPU
OTICPUPOBAHUHU 3HAHMSMU W YMEHUSIMHU IPH UX IEepeHoce Ha
HOBBIE CUTYaIlUH.

[IpomexyTouHast aTrectanus oOydaromuxcs B ¢opme 3adeTa MPOBOIUTCS
M0 pe3yibTaTaM BBIMOJHEHUS BCEX BUJIOB Y4eOHOUN pabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM I10 JAaHHOM JUCHUIUIMHE (MOMAYJII0), TIPH ATOM YUYHUTHIBAOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemectpa. OlieHka
CTETIEHU JOCTUXKEHUS OO0YUYarOIUMUCS MUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS TpenojaBaTesieM, BEAYLIUM 3aHATHUS 1O
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
MPOMEXKYTOUYHOM aTTEeCTAMU MO AUCIHUIUIMHE (MOJIYJI0) BBICTABISETCS OLICHKA
«3a4TECHO» WU «HE 3aUTCHO.

K mpoMexyTouHOW aTTecTalid  JIOMYCKAaITCS  TOJBKO  CTYAEHTHI,
BBITIOJTHUBIIIME BCE BHJABI Y4eOHOH pabOThl, NPEAYCMOTPECHHBIE paboueit
porpaMMoOM MO JUCHUIUIMHE «MeTOoJT KOHEYHBIX 9JJIEMEHTOBY»: IPOILIN
MIPOMEXYTOUYHBI KOHTPOJIb, BBITTOJHIIIM JJA0OpaTOPHBIE PaOOTHI.

Ixajia oneHNBaAHUA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  paboThl,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HaBBIKOB TPUBEJIECHHBIM B TaOJMIaX I[OKa3aTesei,
Ormiio ONepUpyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/IHMI/IU,
HAaBBIKAMM, ITPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxHocTH. Ilpu 3TOM MOryT OBITH JOMYLIEHBI
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, YMGHHﬁ, HABLIKOB I10 IIPEAMCETY.
HaBbikn OCBOCHBI, HO JOITYCKAKOTCs HE3HAYUTCIbHBIC
OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPH IICPCHOCC
YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallNH.

BelmtonHeHbI Bce BUJIbI YU4EOHOU padoThI,
PEeyCMOTPEHHBIE YIEOHBIM TJIAHOM.

OOyyaromuiicsa JeMOHCTPUPYET 3HAUUTEIIbHbBIE
OILIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUMN, YMEHUHN
Y IOBJIIETBOPUTENBHO | M BIAJICHUS HABBIKAMU 10 HECKOJIBKUM TEMaM
npeaMera. OOyJaroluics UCTIBITHIBAET 3HAUUTENIbHbIE
3aTpyJIHEHMS 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,
HeynosnersopurensHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHMI, HABBIKOB I10
pany IIOKa3aTeeu, CTYJIEHT UCIIBITHIBACT
3HAUWTEIBHBIE  3aTPYJHEHUS IIPU  ONEPUPOBAHHMU
3HAHMSIMM M YMEHUSMM IIpU UX IEPEHOCE Ha HOBBIC

CUTYyalUU.

@DoHABI OLICHOYHBIX CPEACTB MPEJCTaBICHBl B MpUIOKEHUH 4 K paboueit
MporpamMme.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHHne JUCHMIIIMHBI.

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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Camorun, B.I1. YupkoB. — DnekTpoH. n1aH. — 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-PeCypChl:
[IporpammHuoe obecrieyeHue:
- YHUBEpCaIbHas IporpaMma MEeToJ1a KOHEUHBIX JIEMEHTOB, MPUMEHsIeMast Ha
OPEANPUATUIX MAITUHOCTPOCHHUS;
- yHUBepcalibHas Tmporpamma 3-D mnpoekTupoBaHuUs, NpUMEHseMas Ha
MPEANPUATUSIX MAIIMHOCTPOCHUS,
- o(pricHOE MpOorpaMMHOE 0OECTICUEHHE.
DJIEKTPOHHBIN 00pa30BaTENIbHBIN pecypc:
Kypc «MeTtoa KOHEUHbIX 3JIEMEHTOB (MOyJIb 1)»
https://online.mospolytech.ru/course/view.php?id=10121

8. MaTepuaibHO-TeXHHYeCKoe o0ecnevyeHue M CUMIIJIMHBI.

o CrenmanusupoBaHHas yueOHas jaboparopus kadeaps! «/uHamuka,
IPOYHOCTh MAalIMH M CONpPOTUBIEHHE MarepuanoB» Ayn. H-212, ocnamennas
KOMIIBIOTEPaMH C YCTaHOBJIEHHBIM HEOOXOAMMBIM POTPaMMHBIM 00€CIICUEHUEM;

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

9. MeToauyecKkue peKOMeHAAMH JJIsl CAMOCTOSITEIbHOI padoThI
CTYJACHTOB
9.1 Meroanueckue yKa3aHusi 110 BbINOJHEHHIO M 0OPMIICHHIO PACYETHBIX
3aJaHUH 10 JUCHUILINHE «MeToa KOHEYHBIX 3JIEMEHTOB

9.1.1 TpeGoBaHusi K 0(p)OPMJICHUIO BHITIOJITHEHHBIX PACYETHBIX 3aJaHUH
e BrimonHeHHoe pacueTHOE 3aJaHHE JOJKHO OBITh O(GOPMIICHO Ha JIMCTaX
dbopmata A4 co CIEayIOUIMMH TOJISIMHU:

e JleBoe - 25 mMm.
e Bepxnee - 15 wmwm.
e IlpaBoe - 15 mm.
e Hwmwxnee - 15 wmm.

¢ BrmoaHeHHOE pacueTHOE 3a/IaHKe JIOJDKHO UMETh TUTYJIBHBIN JuCT. [Ipumep
oopMIIEHUSI TUTYJIBHOTO JINCTA TOKa3aH B TMPHUJIOKCHUHU.

e BrimonHeHHOE pacyeTHOE 3a/laHNe JJOJDKHO COJEPKATh CIEAYIONNE pPa3eiibl:
e Couepxanue.
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BBenenue.

OcHoOBHasi 4acTb.

3akJtoueHue.

Cnucok HCMoiIb30BaHHOM JIUTEPATYpHI.

[Ipunoxenus (He SBISIIOTCA 00S3aTEIBHOM YacThIO OTYETA).

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

e B OCHOBHOHM 4YacTU HaxoJATCA BCE MPOHYMEPOBAHHBIE IJaBbl, maparpadbl u
noamnaparpadsl.

Hymepamus maparpadgoB u moamaparpadoB MpPOU3BOIATCS CIACAYIOIIAM
oOpazom:

o [lepBas nudpa oOo3HAYaET HOMEp TJIABHI.

e Bropas mudpa - nopaakosslii Homep naparpada.

e Tperbs mudppa - MOPAIKOBBI HOMep mnoAmaparpada.
Hanpumep, naparpad 2 u nognaparpad 5 naparpada 2 riaBbl 3:

e |l Onucanue pacuyeTHoi cXeMbl

e 3.2 I'paHMYHBbIC YCJIOBUS

e 3.2.5 I'paHuYHbBIE YCJOBHUA MO NepeMelleHUAM

Hymepanusi pucyHKOB MpPOU3BOJUTCS CIEAYIOIIMM 00pa3zoMm:
e [lepBas uugpa o603HayaeT HOMEP IJIaBBI.
e Bropas mudpa - nopsakoBbli HOMEpP PHCYHKa B IJaBe.

Hanpumep, pucyHOK B TJaBe 3, UMEIOLIUNA MOPSAAKOBBIA 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 naparpadoB u noamnaparpaoB MHUIIYTCS CTPOYHBIMH
MOy KUPHBIMUA OyKBaMH, 3a UCKIOYEHUEM NIEPBOM OYKBBI, 3ar1aBHOM.
[Toamaparpagsl MOTYT OBITH BBIJIEJIEHBI KYPCHUBOM.

e Hymepamuss  WCMONB30BAaHHON  JUTEpATypbl  MPOW3BOAUTCS  JHOO B
an(paBUTHOM TOpsAKe, JUOO MO MEpEe CChUJIOK HAa HEe B TEKCTE KypCOBOM
paboTHI.

[Tpumepsl odopMieHUST JIUTEPATYPHI.
Kunurn:

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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AKypnaibi:

e bopucos 10.C., bnarosemenckuit 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 NODKHBI OBITH TIPEACTABIICHBI Ha3BaHUS BCEX TIJIaB,
naparpadoB u mnoamnaparpadoB ¢ ykazaHMEM HOMEPOB HayaJbHBIX 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 YacTM TMOAPOOHO OMHUCHIBAECTCS MOCIEIOBATEILHOCTh PEIICHUS
3a/1a4H.
Ilpumepnwiii I1aH OCHOBHOM YacCTH

e JlocranoBka 3amaun. CBeacHHUS 00 OOBEKTE WCCIEOOBAHUS WU
00J1aCTH MAIIMHOCTPOCHHSI.

e Teopernueckue OCHOBBI  pEIICHHUS  3aJadyd, HCIOJIb3yEMbIC
aJIrOPUTMBI.

e OrnucaHue MPOrpaMMHOTO 0OeCIIeUeHUs

e licxonHble JaHHBIE, ONMIMCAHUE PACYETHON CXEMBI.

e Xapakrepuctuku monaenu MKD. KonaumdecTBo 351eMEHTOB, Y3JIOB,
CTerneHeil CBOOOIbI.

e OnucaHue TUIOB KOHEYHBIX 3JIEMEHTOB.

o Hudopmarus 00 yCIOBUSX 3aKPETUICHUS U HArPY>KCHHUS.

o [IlocnemoBarenbHOCTH  (OPMHUPOBAHUS ~ MOJEIM  CPEICTBAMU
nporpamMmbl MKD, 0cOOEHHOCTH TTOATOTOBKH MOJICIIH.

o Uudopmarus o mporiecce pemeHus 3a1a4uu.

e (CBeneHMS O KOMIIBIOTEpE, XapakTepucThkax nporpammel MKDO
(Ha3BaHUe, BEpCUs, BO3MOKHOCTH), HEO0OXOIUMBIX
BBIYUCIIUTEIBHBIX peCypcax, BpEMEHHU pPEelIeHUs.
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e AHanu3 pe3ysibTaTOB PACUYETOB.

4, B 3akJIl0YeHMH  JACTCS KpaTkas OIeHKAa W  OCHOBHBIC  BBIBOJBI
BBITIOJTHEHHOW PadOTHI.

5. B mpuioxkeHue BBIHOCUTCS HMH(MOPMALMOHHBIA MaTepHall, HE TpeOyrouui
JETAILHOTO PaCCMOTPEHUSI B OCHOBHOM 4acTH (Halpumep, Tabauupl, rpaduk,
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. CopepxaHHe pacueTHOTO 3aJlaHusl TOJDKHO COOTBETCTBOBATh MEPEUUCICHHBIM
BBIIIIE TPEOOBAHUSIM.

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

CTpykKTypa U coaep:kaHue TUCHUILVINHBI «MeToJ KOHEYHBIX 3JIeMEHTOB)
no Hanpasjenuio noarorosku 01.03.02 IlpukaaaHas matemaTuka u nHGopMaTka (YpoBeHb ClleIMAJINTETA).
IIpopuiab «MHTENIEKTYaIbHbIE CHCTEMbI YIIPABJICHUSI TPAHCIIOPTOM '

Haoop 2021 r.
< Buabl yueOHoi padoThl, Dopm
? g = BKJIIOYASI CAMOCTOSITEILHYIO Buabl camocTosiTeIbHON padoThl bl
Paznen ; % 2 paboTy CTYIEeHTOB, CTYIeHTOB aTrecr
/n 8 T 3 U TPYA0EMKOCTh B 4acax anuu
J | I/C | Jlag | CPC | KCP | K.P. | K.IL | PTP | Pedepar | Kip [ 2| 3
Iarbiii cemecTp
1.1 | Tema 1. Beeoenue 5 1-2 2 2 4
Tema 2. Ceéeoenus u3
1.2 | mamemamuxku u mexanuxu 5 3-6 4 4 8
oepopmupyemozo meepoozo mea.
Tema 3. Memoo koneunvix
1.3 | 21emenmos Kakx eviuucaume bl 5 7-10 4 4 8 +
Memood pewtenus 3a0ay MeXanuKku
Tema 4. Memoo koneunwvix
14 | 2nemenmos 3a0aue niocKoz2o 5 11-14 | 2 4 8
HANPANCEHHO20, NJIOCKO20
0epopmuposanno2o cOCmoaHul
Tema 5. Teopus
1.5 | uzonapamempuyueckux KOHEeYHbIX 5 14-18 | 4 4 8
21eMeHmoe
Dopma ammecmayuu 9
Bcero yacoB 1o gucumuinae 18 ) 18 36
B IISITOM CEMECTpe
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Ilecroii cemecTp

2.1

Tema 6. Mooenu memooa
KOHEUHBIX J1eEMEHM 08 01
pacuema naacmuH u 000104eK

1-8

18

36

2.2

Tema 7. Mooenuposanue
mMenionpo8oOHOCHMU MEMOOOM
KOHEYHbIX IJ1IEMEHM 06

9-18

18

36

(DopMa arrecranmun

Bcero yacoB no JucHUNInHE
6 uecmom cemecmpe

36

72

CeabMoii cemec

2.3

Tema 8. Ippekmuensvie yucnennvie
anzopummol, UCHOb3IYEeMble 6
COBPEMEHHOM RPOCPAMMHOM
obecneuenuu memooa KOHEeUHbIX
I71eMEHM08.

11-14

18

36

2.4

Tema 9. Ilymu nosviuienusn
MOYHOCIU PACUENHO020 AHANU3A
KOHCMPYKUUil agmomoounei u
mMpPaKmopoe, 6bINOJIHACMO20
MeMmo0OM KOHEUHBIX ITNEeMEHM 6.

14-18

18

36

(DOPM(I ammecmauuu

Bcero gacos nmo mucriuIninHe
B C€I0MOM ceMecTpe

36

72

Bcero yacoB nmo jucuMIJInHe BO
BCEX ceMecTpax

18

18

72

180
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Tpunoacenue 2
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHNS POCCUICKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpagsuenue noaroroBku: 01.03.02 [Ipukinaanas MaTeMaTuka U mHGOpMaTHKA
(ypoBeHb cienuaanTeTa)
IIpopuis: " UHTEIeKTyaIbHbIE CHCTEMBbI YIIPABJIEHUS TPAHCIIOPTOM "'
Dopma obyuenus: ounas
Buo npogeccuonanvroii desmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /unamuxa, npounocms mawiun u conpomueienue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB)»

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

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

CocTaBUTED:

Pycanos O.A.

Mockesa, 2021 200
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[TIOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTHU KOMIIETEHI[MH

Tabnuua 1

MeTO[l KOHCYHBbIX 3JICMCHTOB

dI'OC BO 3

B miportiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (P OPMUPYET U IEMOHCTPUPYET CIAEAYIOLIUE
o01menpogeccuoHaJIbHbIE U PO(ecCHOHAIbHbIE KOMIIETEH V!

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB Texnosorus |@opma CreneHu ypoBHeii 0CBOEHHS
NH- D®OPMYJINPOB- (opMuUpOBaH OLEHOYHO |KOMIIETEHLUIA
JEKC KA us ro

KOMIIETEHI[UIl [cCpeacTBa
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OIIK-2

Crioco0OeH UCIOab30BaTh U
a1IalITHPOBATH
CYIIECTBYIOIIHE
MaTeMaTHIECKHE METOIbI 1
CHCTEMBI
MpOTpaMMUPOBAHUSI 1151
[pa3pabOTK! U pearn3anun
AIITOPUTMOB PEIICHUS
PUKJIAHBIX 33139

BHATH:
HAMpPaBIICHUS PA3BUTHUSI BEIYHCIUTEIbHBIX METONOB B
MexaHHKe U 3(Q(EeKTHBHBIC BBITUCIUTEIbHBIC
AIITOPUTMBI, IPUMECHSIEMBIE B COBPEMEHHOM
MPOTrPaMMHOM O0ECHEUESHUH ISl PELICHUSI TPUKITATHBIX
Bazad aHaIM3a HANPSHKEHHO 1e(OPMUPOBAHHOTO U
TETIOBOTO COCTOSHIM KOHCTPYKINH aBTOMOOMICH 1
TPaKTOPOB.

YMeTh:
MCIIOJIb30BaTh COBPEMEHHOE MPOrpaMMHOe oOecrieueHune
U1 PACUETHOI'O aHAJIU3a HAIPSKEHHO
IneOpMHUPOBAHHOT'O U TEIIOBOT'O COCTOSTHUM JeTaleii U
[Y3JIOB aBTOMOOWJICH U TPAKTOPOB.

BJIA/IeTh:
HaBbIKaMU MCIOJIb30BaHUS OJHON U3 COBPEMEHHBIX
BBIYHUCIUTENBHBIX IPOrpaMM, pealu3yromenl METO
KOHEYHBIX 3JIEMEHTOB, JIJIsl pacyeTa Haps>KEHHO
Je(OPMHUPOBAHHOTO M TEIUIOBOT'O COCTOSHHI JeTasIei
1 y3JIOB aBTOMOOMIIEH U TPAKTOPOB .

Camocrosi-
TenbHas paboTa,
TeKIHH,
MpaKTUYECKUE
BaHATHUSA

=

ba30Bblii ypOBeHb:

- CIIOCOOEH OpueHmuposamucs 8 HaNPAasIeHUAX
paseumus GuINUCTUMENLHBIX MEMOO08 6
\mexanuke u pazbupamvcs 6 cnocobax
UCNOb308aAHUA IPDEKMUBHBIX
BHLIYUCTUMETLHBIX AN2OPUMMAX, NPUMEHACMBIX
6 COBDEMEHHOM NPOSPAMMHOM obecneyeHuu
0714 peutenus NPUKIAOHbIX 3a0a4 AHAU3A
HANPAHCEHHO 0ePOPMUPOBAHHOZO U MENT0E020
COCMOSIHUTL KOHCMPYKYUTL a8MoMoOuie u
mMpakmopos.

Bocpon3BoACTBO MOJIyYEHHBIX 3HAHUH B XO/1€
TEKYLIEro KOHTPOJIA.

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH CAMOCMOSMENbHO

OPUESHMUPOBAMbCS 8 HANPAGLEHUSX PA3GUMUSL
GLIUUCTUMENbHBIX MEMO008 8 MEXAHUKE U
pazbupamucs 6 cnocobax UCnoNb3068aHUS

D PexmusHbIX 6bIYUCTUMENbHBIX AN2OPUMMAX,
NPUMEHAEMBIX 8 COBPEMEHHOM NPOZPAMMHOM
obecneuenuu 015 pewtenuss NPUKIAOHBIX 3a0ay
AHANU3A HANPSNCEHHO 0ehOPMUPOBANHOO0 U
Meni08020 COCMOSIHULL KOHCMPYKYULL
aemomobueli u mpaKmopos;

- CIOCOOCH  CaMOCMOSIMENbHO — UCHOAb306AMb
cospementoe npozpammuoe obecnedenue Ol
ananuza HANPSINCEHHO Odeghopmupoeanto2o
cocmosiHust U npouyHoOCmu  Oemainell U Y3108
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OIIK-3

CnocobeH NpUMEeHsITh U
MOIUHUIIPOBATH
MaTeMaTHIECKHUE MOACIN
IUIsL pELIeHUs 3a/1a4 B
obmactn
po¢eCCHOHATBHO

e TeIbHOCTH

BHATH:
BO3MO>KHOCTH COBPEMEHHOTO IIPOTPAMMHOTO
oOecrieueHnst METOa KOHEUHBIX SJIEMEHTOB [UIS
pEIIEHNS MHKCHEPHBIX 3a1a4 IPU TPOU3BOACTBE,
MOJEpPHH3AIMN 1 PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPECTB, X TEXHOJIOTHIECKOTO
00OpyIOBaHUS M KOMIUIEKCOB Ha HX 0asze .
YMeTh:
[OJIB30BATHCS] BO3ZMOKHOCTSIMH, ITPEAOCTABIICMBIMA
COBPEMEHHBIM NPOTPaMMHBIM 00eCIieueHHEM METo/a
IKOHCYHBIX 3JICMCHTOB IJIsI IPOBEACHUSA TCOPETHUUCCKUX
HAYYIHBIX I/ICCJ'IG[[OBaHI/Iﬁ pyu pCUICHUN MHKXCHECPHBIX
3ajia4, BOSHUKAIOLIMX ITPU IPOU3BO/ICTBE,
MOJICpHHA3AIIMN ¥ PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEICTB, UX TEXHOJIOTHIECKOTO
000pyIOBaHUS N KOMIUIEKCOB Ha HX 0ase .
BJIA/1eTh:
npreMaMu 00padOTKU NaHHBIX U 9(P()EKTHBHBIMU
ITOPUTMaMH HHTEPIPETALNH PE3yIbTATOB
KOMITBIOTEPHOTO aHAJIN3a HAPSHKEHHO-
Je(OPMHUPOBAHHOTO M TEIIOBOI'O COCTOSHHI JeTasIei
U y3JI0B MallIUH.

Camocrosi-
TenbHas paboTa,
TeKIHH,
MpaKTHYec-K1e
BaHATHUSA

=

ba30Bblii ypOBeHb:

- CIIOCOOEH BBINOJIHATH TEOPETHYECKHE
HCCIICI0OBaHM ITyTeM NPOBEJCHUS PACUEeTOB
METO/IOM KOHEUHBIX 3JIEMEHTOB HaNPSKEHHO-
IneopMIPOBAHHOTO ¥ TETIIIOBOTO COCTOSTHUN
KOHCTPYKTHUBHBIX 3JIEMEHTOB TPAHCIOPTHO-
TEXHOJIOTUYECKHUX CPEICTB.

Bocmpon3BoACTBO MOJYYEHHBIX 3HAHUHN B X0/€
TEKYILEro KOHTPOJIS.

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH camocmosmensHo BBITIOJIHATH
TEOpPETHYECKHE HCCIIEJOBAaHMS TyTeM
MPOBEICHUSI  pPacdeTOB  METOAOM  KOHEYHBIX
HIIEMEHTOB HANPSHKEHHO-Ie(OPMHPOBAHHOTO U
TETJIOBOTO COCTOSTHUIH KOHCTPYKTHUBHBIX
HIIEMEHTOB TPAHCHOPTHO-TEXHOJIOTHUECKUX
CpEACTB.

MPaKTUYECKOEC INMPUMEHCHUC IMOJYYCHHBIX 3HAHWI
B Ipomecce IMOATOTOBKM K CEMUHapam, K
BBICTYIIJICHHUIO C JOKJIAIOM
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

«Memoo KOHeUHbIX ITIEMEHM 06

Ipunosicenue 3
K pabouell npozpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOUHOT'O CPEJICTBA B
OC CpelcTBa CpeacTBa ®OC
CoBmecTHas JeSITeTbHOCTD TPYIIIIBI
00y4JaroIuXxCcs u MeAaroruyeckoro
[paboTHHKA noJ yIpaBICHUEM
Tlenosas w/im MearoriYecKoro  paboOTHHKA C  IICJIBIO Tema (mpobGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOQPECCHOHATBHO - KOHLENLM, POJIH U
(1) OPUEHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOIO | OXKMIAEMBIH PE3yIbTAT IO
MOJICIIMPOBAHMS  pealbHOW  TPOOIEeMHOM KaXJ10# urpe
cutyanuu. [lo3Bonser olneHUBaTH yMEHUE
QHAJTM3UPOBAaTh W peIIaTh  THUIIUYHBIC
npodeccuoHanbHbIC 3aa4u.
[IpoGiieMHOe  3ajgaHMe, B  KOTOPOM
oOydaromemMycst TMpeAsiaraloT  OCMBICIUTh
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3a1aHus JJIs PEIICHUs Kekc-
(K-3) OpUEHTUPOBAHHYIO CUTYAIHIO, 3aJauu
HEOOXOMUMYI0 I pEUIeHUs  JaHHOU
POOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4EOHOIo
MaTepuana TeMbl, pas3fella WU pa3fesioB Borpoci 110
3 KoiiokBuym MYCIATUTMHBL, OPTraHU30BaHHOE KaK yuyeOHoOe Tevam/pazIenam
(K) 3aHATHE B BUJIE cobeceoBaHUs pasit
JUCITUTTAHBI
Mearoru4eckoro paboTHHKA c
00y4JaroIuMUCs.
KontponbHas padora CPEIICTBO  NPOBEPKH  YMEHHIT TIPHMEHATS KoMI1ekT KOHTPOIBHBIX
4 MOJydCHHBIC 3HAHUS JUIS PEIIeHHs 3aaad N
(K/P) 3a/IaHMM 110 BapUaHTaM
OIIpPEIeTIEHHOTO TUIA [0 TEME WIIH pa3lely
Kpyrbiii cron, OneHo4HbIE  CcpelncTBa,  Mmo3Bosstoniue | [lepedeHb MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4aromuxcst B IpoLecC TEM JUIsl TPOBEACHUS
5 Hoﬂélﬁ;izc‘;i’é’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IIPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
]1662;“1 > M OLEHUTh HUX YMEHHE apryMEeHTHUPOBATH MOJIEMUKH, JAUCITYTa,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebaToB
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[IpoekTt

(D)

KoHEYHbII  NpPOOYKT, IOJydYaeMbli B
[pe3yJIbTaTe IUIAHUPOBAHUS W BBINOJIHECHHUS

KOMILJIEKCa y4eOHBIX u
yccieloBaTeabCkuX 3anaHuil. [lo3Bomser
OLICHUTH YMCHUA 06y11a10un/1xc;1

CaMOCTOATCIIBHO KOHCTpYHUPOBATb CBOH
SHAHWA B MPOLECCEC PCIICHUA MPAKTUYCCKUX

3aja4 U MpoOsieM, OPUEHTHPOBATHCS B
H(OPMALIOHHOM

[IPOCTPAHCTBE u YpOBEHb
c(hOpMUPOBAHHOCTH aHATUTUYECKUX,
MCCIIEI0OBATENIbCKUX ~ HABBIKOB,  HAaBBIKOB
[PAKTUYECKOTO U TBOPUYECKOTO

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

Tembl TpyNoOBBIX W/WIH
WHIBUIYaTbHBIX
MIPOEKTOB

PaGouas Terpaapb
(PT)

JMaaKTHYeCKUM KOMILJICKC,
MpelHa3HAYEHHBIA [UJIsI CaMOCTOSITENIbHOM
paboThl 00y4aromerocss U TO3BOJSIONINN
OIICHUBATh YPOBEHb YCBOCHHSI UM y4eOHOTO
MaTtepuaa.

Oo6pasern paboueii TeTpaau

Pa3H0ypOBHCBI:>Ie
3aJa49u U 3aJaHUA

(P33)

PaznuuaroT 3a1a4M U 3a/1aHUS:
Q) pENpOyKTUBHOTO YPOBHS, IIO3BOJISIOLIHE
OLICHUBATh U
MMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6a3zoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BAaTh CHENHAIbHBIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEIETICHHOTO pasznena
TTVCLIUTUIMHBL,
0) PEKOHCTPYKTUBHOTO YpPOBHS,
M03BOJISIOIINE OLIEHUBATh U
MIarHOCTUPOBATh yMEHUS CHHTE3MPOBATH,
QHAJTU3UPOBaTh, 00001IaTh (aKTHUECKUH U
TEOPETUYECKUI Marepual c
(bopMynMpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTaHOBJICHHEM  IPHYUHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YpPOBHH,
MO3BOJISIOIINE OLEHUBATH U
MMarHOCTUPOBATh YMEHHWs, WHTETPUPOBATH
3HAHUS pa3IUYHbIX oluacTei,
AQpPryMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3PEHMSL.

KoMmriutekT pasHOypOBHEBBIX
3aJ1a4 ¥ 3aJjaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

CpencTBO TPOBEPKHM YMEHHUM TNPUMEHSTH
MMOJTydCHHBIC 3HAHUA o 3apaHee
ONpPEIETICHHON METOJIMKE JJisi PEIICHHs
3a7a4 WIM 33JaHU MO0 MOIYII WU
NTMCIIUTUIMHE B IICJIOM.

KommiekT 3amanuii qis
BBITIOJIHEHUS PACUETHO-
rpagudecKoit paboThI
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10

Pedepar
(P)

[IpogykT CaMOCTOATEIIbHON paboTsI
CTYJICHTa, MPEACTABISAIOMNNA COO0M KpaTKoe
M3JI0KEHUE B MUCbMEHHOM BHJIE
MOJIyUEHHBIX PE3YyJIbTaTOB TEOPETUYECKOTO
aQHaJIM3a OIpEJCICHHOW Hay4yHOU (yueOHo-
MCCIIEIOBATENIbCKOM)  TeMBbl, TJI€  aBTOp
pacKpbIBaeT CyTh HCCIIEIyeMOH MPOOIEeMBbI,
[IPUBOJAUT PA3JIMYHbBIC TOUKHU 3PEHUS, & TAKXKE
CcOOCTBEHHBIE B3TJIS,Ibl HA HEE.

Temsl pedepaToB

11

Joxnan,
cooO1ienne

(1C)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTY/ACHTA, MPEICTABISAIOIINI cobOoi
MyoIu4YHOE BBICTYIJICHHE o
[IPE/CTABJICHUIO IIOJIYYEHHBIX PE3YJIbTATOB
[peIIeHUs OTpeIeIeHHON yueOHo-
MPAKTUYECKOH, y4eOHO-HCCIeA0BaATEIbCKOM
VI HAyYHOU TEMBbI

Tems! 1OKIIa0B,
COOOIIIEHU I

12

VYeTHBI onpoc
cobecenoBanue,
(YO)

CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienajbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroIUMCS Ha TEMBbl,
CBS3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI
00ydJaroerocs 1no OonpeneIeHHOMY paszieny,
TeMe, mpobJemMe U T.1.

Bormpocsl o
TeMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

YacTH4HO perJaMeHTHPOBAaHHOE 3a/laHue,
MMEIOLee  HECTAaHIApTHOE  peIIeHHe U
MO3BOJISIONIEE JTMArHOCTUPOBATh  YMEHUS,
MHTETPHUPOBATH 3HAHHUS Pas3INIHBIX
o0acTeil, apryMeHTHpOBaTh COOCTBEHHYIO
TOYKY 3peHHus. MOXXET BBHINOTHATHECS B
MHIWBHUIYAJIbHOM TIOPAAKE WA l"pyr[l'IOI\/’I
00y4aromuxcs.

TeMbl rpynImoBbIX W/ HITH

HHIAUBUAYAJIIBHBIX
TBOPYCCKUX 3a,I[aHI/II71

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aJaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBATh
MpOLEAYPY H3MEPEHUS YpPOBHS 3HAHUN U
yMeHu# o0yuarormierocs.

doHa TECTOBBIX 3aaHUI

15

Tpenaxep
(Tp)

TexHUYecKoe CpeaCTBO, KOTOPOE MOXKET
OBITh ~ WCIOJNB30BAHO  JJII  KOHTPOJIS
MpUOOPETEHHBIX CTYICHTOM
PO ECCHOHATLHBIX HABBIKOB M YMEHHH I10
ynpaBJ'IeHI/II-O KOHerTHBIM MaTepI/IaJ'H)HBIM
00BEKTOM.

Kommmiekt 3aganuii  Uid
paboThI HA TpEHAXKEpE

16

Occe

CpenctBo, MO3BOJISIIONIEE OLEHUTh YMEHHE
0OydJaromierocss MUCHMEHHO H3JIarath CyTb
[MOCTaBIIEHHON MPOOJEMBI, CaMOCTOSTEHHO
[POBOJUTH aHAINA3 O3TOH  TPOOJIEMBI €
MCTIOJIb30BaHHEM KOHIICTITIHIA u
AHATTUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIOIICH  JTUCHUIUIMHBI,  JIeaTh
BBIBOJIbI, 000OIIAIONINE ABTOPCKYIO TO3UIIUIO

110 TIOCTaBJICHHOU mpobeme.

Tematuka 3cce
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
COIIPOTHBIIEHUE MATEPUAIIOBY

Jucnumuinea - MeTo KOHeYHbIX 3JIeMEHTOB

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

Bonpocsl 1J1s1 KOHTPOJIS 3HAHUI

1. OcHOBHbIE NOHSTHS METOJ]a KOHEUHBIX 3JIeMEHTOB. COBpEMEHHOE
nporpaMmmHoe obecneuenue. [locnenoBarenbHOCTh pelIeHUs 3a/1a4
METOJIOM KOHEUYHBIX AJIEMEHTOB.

2. Koneunslii a5ieMeHT (onpezenenue). ¥Y37bl KOHEUHOTO AJIeMEeHTa
(ompenenenue). CreneHu cBOOOIbI KOHEUHOTO IeMEHTA (ONpeiesieHue).
OyHK1UU (HOPMBI KOHEUHOTO JIEMEHTa (OTpPEIEIICHHE).

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.

/. Hanpspxenus u nepopmannu (MOHATHUS, €AUHULIBI U3MepeHus). Bripaxkenus
nepopmanuii uepes nepemMenieHus. JIMHeMHbIE COOTHOIIEHUS MEXIY
HaNpsHKEHUSIMU U 1e(hOpMaLIUSIMU.

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

9. CooTHoIIECHUSs yIPYTOCTH JUTSI MJIOCKOTO HAMIPSKEHHOTO COCTOSIHUS.

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

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

12. ®ynkumnn HopMBI IIIOCKOTO TPEYTOILHOTO KOHEYHOTO JIEMEHTA.

13.®dyukunu hopmbl 6a10YHOTO KOHEYHOTO drieMeHTa. [lommHoMbI DpMuTa.

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

15.®ynk1un HOPMBI IMIIOCKOTO YETHIPEXYTOILHOTO KBAIPATUYHOTO 8-y3JI0BOTO
KOHEYHOTO 3JIEMEHTA.

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

17.®ynakiuu GOopMBbI MIECTUTPAHHOTO 00BEMHOTO §-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 MOTEHIIUATBHONU SHEPTUH, 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.CBolicTBa MaTPUIl pa3pelIaONINX CUCTEM JTUHEHHBIX anreOpandecKux
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 COOTHOIICHUS METOJIa KOHEUHBIX JIEMEHTOB Ha OCHOBE
NPUHIIMIIA MUHUMYyMa MOTEHIUAIbHON YHEPTUH.

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

28.0OCHOBHBIE THUITBI KOHEUHBIX 3JICMEHTOB.

29.CTtep>KHEeBOM KOHEUHBIH JIEMEHT.

30.banouyHbIif KOHEYHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbHble KOOpAUHATHI TUIoaau (L — koopauHats).

33.OyHkMH GOpPMBI H30TIAPAMETPUUECKUX KOHEUHBIX 3JIEeMEHTOB Jlarpanxena
u CepenaunoBa CEMENCTB.

34.M3onapameTpruyecKkue KOHEUHBIE dJIEMEHTHI JlarpankeBa cemMeicTBa.

35.U30onapamerpuueckre KOHEUHbIE A1eMeHThl CepeHAnnoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAMHATHI U30TIAPAMETPHUIECKIX AJIEMEHTOB. VX CBS3b €
¢usnueckumu koopauHatamu. JuddepenuupoBanue no GU3n4ecKumM
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 COCTOSIHUS.

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

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

40.0OcHoBHbie MaTpuilel B MKD. Matpuiisl pyHkIuit hopmsl, aedpopMaiinid,
KECTKOCTH, MacC, S3KBUBAJIEHTHBIX y3JI0BBIX HAIPy30K.

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

42.Y4eTr rpaHUYHbIX YCIOBHM B METOJI€ KOHEYHBIX 3JIEMEHTOB.
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43.PacnpeneneHHble HArpy3Kyd B KOHEUHO-3JIEMEHTHbBIX MoJiensix. [IpuBenenue
pacrpeeneHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHOW MOJIEIN.

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

45.001ee BeIpaKECHHE JJIsT MATPHIIHI MacC KOHEYHOTO DJIEMEHTA.

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 TMHEHHBIX anreOpandecKuX ypaBHEHUM
B MKD.

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

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

51.CBoiicTBa MaTpul] CUCTEM JIMHEHHBIX AJIF€OpanyecKuX ypaBHEHUI 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 aHAJIM3a 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
CHOCOOBI MOJEIUPOBAHMS IeTaJIe!, Y3JI0B U KOHCTPYKLIMIA aBTOMOOMIIEN 1
TPaKTOPOB METOAOM KOHEUYHBIX 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 IPAaHUYHBIX YCIOBUM IIEPBOIO, 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'PAaHUYHBIX YCIOBHI B 3a7a4€ TEIJIONPOBOJIHOCTH.

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

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOYHOCTH MALIHH U COIPOTUBIICHUE
MaTepUajIoBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -01.03.02 IIpuknannas marematrka 1 nHGopMaTuka (ypoBEHb CICITHATHTETA)
[Tpodwis: " UnTEmIeKTyaqbHble CHCTEMBI YIPABICHHUS TPAHCIOPTOM
Kypc 3, cemectp 5

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 1
1. OcHOBHBIE IOHATHS METO/1a KOHEUHBIX 1eMeHTOB. COBpEMEHHOE MPOrpaMMHOE
obecnieyenue. [locnenoBaTenbHOCTD PEIICHUS 33124 METO0OM KOHEYHBIX JIEMEHTOB.
2. CTep>KHEeBOW KOHEUHBIH 3JIEMEHT.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2021 r., Ilporokom Ne
3aB. kadenpoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIITHH M COTIPOTUBIICHHE
MaTepHaIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpoBEHb CIICIIHATUTETA)
ITpoduib: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJTIAHUE Ne 2
1. Koneunslii 35ieMeHT (onpesenenne). ¥Y3ibl KOHEYHOro ieMeHTa (onpenenenue). Crenenu
CBOOO/IbI KOHEYHOT'O 3JIeMeHTa (onpeaenenne). @yHKIUN GOpMbl KOHEYHOTO JIEMEHTA
(ompenenenue).
2. TpeyronbHbIi TMHEHHBIH KOHEUHBIH 3JI€MEHT IJIOCKOHAIPSHKEHHOTO COCTOSIHHUS.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2021 r., [Tpotokosn Ne

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

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHaioB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpoBeHb CIICIIUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6
IK3AMEHALIMOHHOE 3ATAHHUE Ne 3
1. CtpyKTypa COBPEMEHHBIX POTrPAMMHBIX KOMIUIEKCOB METO/Ia KOHEYHBIX HJIEMEHTOB.

2. CDYHKI_II/II/I CI)OprI MECCTUI'PAHHOTO 00BEMHOTO 8'y3JIOBOFO KOHEYHOTI'O dJIEMEHTA C TUHCHHON
annpOKchauHeﬁ.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2021 r., Ilporokom Ne
3aB. xadenpoii /A.A. CkBopiios/

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

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOUHOCTH MALIHH U CONPOTUBIICHHE
MaTepuaioB»
JucuuruinHa - MeTos1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTruka (YpOBEHb CIICIIHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 4
1. Hasnauenue u QpyHKIMH Openpoleccopa B MPOrpaMMax METO/Ia KOHEYHBIX DJIEMEHTOB.

2. [TorpenrHoCTH MPH BBITOJIHEHUU PACYETOB METOJIOM KOHEUHBIX 3JIeMEHTOB. CIOCOOBI
MOBBIIIEHUS TOYHOCTH PACYETHOTO aHAIM3a HAMPSHKEHHO-1e()OPMHPOBAHHOTO COCTOSHUS B
3amauax MKDO.

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2021 r., [Tpotokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHaioB»

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTuka (YpoBeHb CIICIIUATUTETA)
[Ipoduns: «MHTEMIEKTYaNbHbIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

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

2. OyHKIMH POPMBI MIECTUTPAHHOTO 00bEMHOTO 20-y37I0BOr0 KOHEYHOT'O DJIEMEHTA C
KBaJ[paTUYHOM aIMpOKCUMAaIIUECH.

3. 3apaya.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOUHOCTH MALIHH U CONPOTUBICHHE
MaTEpUaAJIOB)
Jucnunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnaanas mareMaTHka U nHGopMaTrka (YpoBeHb ClIEUATUTETA)
[Ipodune: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOM
Kypc 3, cemectp 6
9K3AMEHALIMOHHOE 3AJTAHHUE Ne 6
1. Ha3znauenue u pyHKIMHU MOCTIPOLIECCOPA B IPOrpaMMax METOJ]a KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyTobHbIH OMITMHEHHBIH KOHEUHBIN SJIEMEHT IUTOCKOHAMPSKECHHOTO COCTOSTHUSI.

3. 3agava.

VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2021 r., [Tpotokosn Ne

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepUaIoBy
JucuumiuHa - MeToJ1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [puknagnas MmatemaTtrka 1 nHQopMaTHKa (YpOBEHb CIEITHATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3ATAHHUE Ne 7

1. Hanpsoxkenus u geopmanmu (MOHSTUS, €AMHULIBI H3MepeHus). Beipaxenus nedhopmanuii

gepes nepeMenieHus. JInHeHHbIe COOTHOMICHUST MEKTy HAIPSDKEHUSMU U Ie(hopMariisiMu.
2. Metox LDLT st pemenus cuctem TMHEHHBIX anredbpandeckux ypapHenuii B MKD.

3. 3agava.

YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne

3aB. kadeapoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MAIIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnagnas mareMaTHka U nHGopMaTuka (YypoBeHb ClIEUATUTETA)
[Ipodune: «MHTENIEKTYaIbHbIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

9K3AMEHALIMOHHOE 3AJTAHHUE Ne 8
1. IInockoe HampspKEHHOE U TUIOCKOE AeopMupoBaHHOE cocTosiHUE. KOMIOHEHTHI
HanpspKeHud U nedopmannii, OTIUYHbBIE OT HYJIS.
2. Meton X0J€1KOro st pelieHusi CUCTeM JIMHEHHBIX anreOpanyeckux ypaBHeHuit B MKO.

3. 3amaua.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2021 r., [Tpotokosn Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHHWE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHaioB»

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas maremMaTrka 1 nHpopMaTruka (YpoBeHb CIICIIUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 9
1. CooTHomIeHus yIpyrocTu AJis MIOCKOTO HAMPSYKEHHOTO COCTOSHUS.
2. Metox cratnueckoil koHaeHcauuu 8 MKD.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEpHAJIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

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

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJJAHHUE Ne 10
1. ®yHKIIUN OPMBI CTEPHKHEBOIO KOHEYHOT'O 3JIEMEHTA.
2. PemieHuie CUCTEMBI JTMHEHHBIX ajreOpandecKuX ypaBHEHHI ¢ BEpXHEH W HUKHEH
TPEyroJIbHOM MAaTPULIEH.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2021 r., ITpotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXIEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas maremMaTrka 1 nHGopMaTuka (YpoBeHb CIICIIUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6
9K3AMEHALIMOHHOE 3AJIAHUE Ne 11

1. ®yHKIUY GOPMBI IIIOCKOTO TPEYTrOJbHOIO KOHEYHOI'O 3JIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alreOpanyecKiux ypaBHEHUH MPU MOJICITHPOBAHUT
METOJIOM KOHEUYHBIX 3JIEMEHTOB

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., Ilporokom Ne
3aB. kadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MAIIHH U CONPOTUBIICHHE
MaTepHaoB»

Jucuunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuxnagnas mareMaTHka U nHGopMaTuka (YypoBeHb ClIEUATUTETA)
[Mpodwib: «MHTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 12
1. ®ynkuuu Gopmbl 6aI0YHOTO KOHEUHOTO 31eMeHTa. [lonmuHombl Dpmura.
2. Utepaunonnsie MeToibl perienus cucreM MKD. Metoa conpsikeHHBIX TPaHMeHTOB.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2021 r., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM OEJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COPOTHBICHHE
MaTEpUaIOB»

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTuka (YpoBeHb CIICIIUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 13
1. ®ynkuuu GopMbl KOHEYHBIX 3N1eMeHTOB. CBolicTBa GYHKIUI (POPMBL.
2. Y4eT rpaHUYHBIX YCIIOBHI B METOZIe KOHEUHBIX 3JIEMEHTOB.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOYHOCTH MALIHH M COIPOTUBIICHHE
MaTepHaoB»

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuxnaanas mareMaTHka U nHGopMaTrka (YypoBeHb CIIEUATUTETA)
[Mpodwib: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 14
1. ®yHKIIMHM GOPMBI INIOCKOTO OUITMHEHHOTO 4-y3710BOT0 KOHEYHOI'O JIEMEHTA.
2. PacripenienenHble Harpy3ku B KOHEYHO-3JIEMEHTHBIX MozelsaX. [IpuBenenue pacnpeneneHHbIx
Harpy3ok K y3JlaM KOHEYHO-3JIEMEHTHOW MOJIEIH.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2021 r., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTuka (YpoBeHb CIICIIUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIICHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 15
1. ®ysxmH GOPMBI TUIOCKOTO YETHIPEXYTOIBHOT0 KBAAPATHUYHOTO 9-y310BOr0 KOHEUHOTO
AJIEMEHTA.
2. [Tpsimoti meTo momy4yeHus: cootHomenniit MKD (Ha mpuMepe cTepsKHEBOTO DJIEMEHTA).

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICHIET'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTepHaoB»
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnagnas mareMaTika U nHGopMaTrka (YypoBeHb CIIeUATUTETA)
[Mpodwib: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 16
1. dyHx1mK HOPMBI INIOCKOTO YETHIPEXYTOIBHOI0 KBAJPATHUYHOTO 8-y3JI0BOT0 KOHEUHOTO
JJIEMEHTA.
2. MarpuyHOoe ypaBHEHHE TUHAMHUYECKOTO PABHOBECHS KOHEUHO-3JIEMEHTHOM cucteMbl. Ob1ee
BBIp@XEHHE JIJIsl MATPUIL] )KECTKOCTH, MacC KOHEUHOTO 3JIEMEHTA.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl « _ » 2021 r., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»
JucuuiuinHa - MeTos1 KOHEUHBbIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTuka (YpoBeHb CIICIIUATUTETA)
ITpoduib: «MHTENIEKTYaIbHBIE CUCTEMBI YIIPABIIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 17
1. ®ysakmu GOpMBI MIECTUTPAHHOTO 0OBEMHOTO 8-Y3JI0BOTO KOHEYHOTO 3JIEMEHTA C JINHEHHON
anmnpoKcUMaIuei.
2. ®opMyTUpPOBKA METO/1a KOHEYHBIX SJIEMEHTOB /ISl PEIICHUS] YPaBHEHUS TEIUIONPOBOTHOCTH
Ha ocHOBe MeTos1a byOHoBa-I"anepkrHa. Yuer rpaHMYHBIX YCIOBUH B 331a4e

TEILTOTPOBOHOCTH.
3. 3anava.

YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne
3aB. xadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTepHaoB»
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxiagnas matemMaTika 1 nHGpopMaTHKa (YpOBEHb CHEIMAIUTETA)
[Mpodwib: «MHTEIIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 18
1. CnocoObl MOBBIIIEHUS TOYHOCTH PACUETHOTO aHAJIM3a HAPSKEHHO-1e(h)OpMUPOBAHHOTO
cocTosgHHUA B 3amadax MKD.
2. ©yHKIMH HOPMBI HIECTUTPAHHOTO 00BbeMHOT0 20-y3710BOr0 KOHEYHOT'O 3JIEMEHTA C
KBaJPaTUYHOW ammpOKCUMAITHEH.

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl « _ » 2021 r., [Tpotokosn Ne __
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHaioB»

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGopMaTuka (YpoBeHb CIICIIUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 19
1. IIpsimoit meton noiydeHus cootHomennit MKD (Ha mpuMepe CTep>KHEBOTO 3J1EMEHTA).
2. TpeyronbHble KOopaAUHATHI TIomanu (L — koopauHaTe).

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTS MAIINH U COIPOTUBIICHHE
MaTepHaoB»

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuxiagnas matemMaTika 1 nHpopmarka (ypoBeHb CIELUAINUTETA)
[Mpodwib: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 20
1. TlpuHuun MUHMMYMa NOTEHLMATbHON YHEPIHH, KaK BO3MOKHasi ocHoBa MKD.
2. IIpssMOYTOJIbHBINM KOHEYHBIN 3JIEMEHT TOHKOM Tu1acTHHBI. OyHKIUU GOpMBI. TpeyroabHUK
[Tackans.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl « _ » 2021 r., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepUaIoBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [puknagnas MmatemaTtrka 1 nHQopMaTHKa (YpOBEHb CIEITHATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 21
1. ®yHKIHS MOTCHIIMATHLHOW SHEPTUU HA IPUMEPE CUCTEMBI C | CTETIeHbIO CBOOOIbI. DHEPTUS
nedopmupoBanus. [loTeHnan BHEITHUX CHUII.
2. BocbMUy3IJI0BO MIECTUTPAHHBIN JIEMEHT JIJISi MOJICIIMPOBAHMSI TPEXMEPHOTO HAIIPSIKCHHO-
ne(OPMUPOBAHHOTO COCTOSIHHUS.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., Ilporokom Ne
3aB. kadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepHUaoBy
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 22
1. Ocnosuble MaTpuisl B MKDO. Matpuus! pyHkiuil popmsl, nredopmannii, KeCcTKOCTH, Mace,
SKBHUBAJIEHTHBIX Y3JIOBBIX Harpy3ok.
2. ®opmMupoBaHue TII00ATBHON MaTPHUITHI )KECTKOCTH KOHCTPYKIIUH M3 MaTPHUIL )KECTKOCTH
OT/ENbHBIX JIEMEHTOB (Ha IpUMeEpe CTEP’KHEBOM 3a1aun).

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2021 r., [Tpotokosn Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepUaIoBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [puknagnas MmatemaTtrka 1 nHQopMaTHKa (YpOBEHb CIEITHATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOMY
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHUE Ne 23
1. EcrecTBeHHBIC KOOPIMHATHI U30MIAPAMETPHUSCKHUX IJIEMEHTOB. X CBSI3b C PU3NICCKUMU
koopauHaTamu. uddepenurpopanue mo Gusndueckum KoopauHaTam QyHKIuid Gopmbl SBHO
BBIPOKCHHBIX Y€PE3 €CTECTBEHHBIC KOOPINHATHI.
2. O011ee BeIpaXeHHE ISl MATPHIIBI )KECTKOCTU KOHEUHOTO 3JIEMEHTA.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., Ilporokom Ne
3aB. kadenpoii /A.A. CkBopiios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas mareMaTrka 1 nHGoOpMaTrKa (YpOBEHb CIICITHATUTETA)
ITpodunb: «MHTENNEKTYaIbHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM»
Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 24
1. CpoiicTBa MaTpull pa3peliaoluX CUCTEM JIMHEWHBIX alredpanyeckux ypaBHEHUN B METO1e
KOHEYHBIX 371eMEHTOB. CBOMCTBA MATPHUIIbI KECTKOCTH.
2. N3omapaMeTprudeckrne KOHeUHbIe dJIeMeHThl CepeHIuIIoBa CeMEHCTBRA.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl « _ » 2021 r., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas maremMaTrka 1 nHGopMaTuka (YpoBeHb CIICIUATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 25
1. Marpuna XecTKOCTH CTEP>KHEBOI'O KOHEYHOI'O AJIEMEHTA.
2. Martpuua ¢byHKIui GOpMBbI CTEPKHEBOTO KOHEYHOTO 3JeMeHTa. Martpuna nedopMaiui.
Martpuna HanpsKeHU.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTepHaoB»

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -01.03.02 [Ipuknaanas mareMaTHka U nHGopMaTrka (YypoBeHb ClIeUATUTETA)
[Mpodwib: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

IK3AMEHAIIMOHHOE 3AIAHUE Ne 26
1. OcHOBHBIE COOTHOIIEHMSI METO/1a KOHEUYHBIX IEMEHTOB Ha OCHOBE MPUHIIMIIA MUHUMYyMa
MOTEHLIMAJIbHON YHEPTHH.
2. N3omapameTprudeckre KOHEUHbIE dJIEMEeHTHI JlarpaHkeBa ceMencTBa.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kaeapsl «_ » 2021 r., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuknagnas maremMaTrka 1 nHGopMaTuka (YpoBeHb CIICHATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6
IK3AMEHALIMOHHOE 3AJTAHUE Ne 27
1. bano4Hblii KOHEUHBIHN 2JIEMEHT.
2. MeTo/1p1 YHCIIEHHOTO UHTETPUPOBaHUs (PYHKIUN OTHOTO apryMeHTa, npumensembie B MKD.

3. 3anava.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., Ilporokom Ne

3aB. kadenpoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAITHH U COTIPOTUBICHHE
MaTEpHAJIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

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

Kypc 3, cemectp 6

9K3AMEHAIIMOHHOE 3AJJAHUE Ne 28
1. ®ynkuun Gopmbl H30MapaMETPUUECKUX KOHEUHBIX 31ieMeHTOB JlarpamkeBa u CepeHumnona
CEMEHCTB.
2. KBanparypusie popmyisl ['aycca—Jlexanapa. @opmyna Tpanenuii 4UCIEHHOTO
nHTerpupoBanus. @opmyna CHMIICOHA YUCIEHHOTO MHTETPUPOBAHUS

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl « _ » 2021 r., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEepUAaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -01.03.02 [Mpuknagnas MmatemaTtrka 1 nHQoOpMaTuKa (YpOBEHb CIEITHATUTETA)
[Ipoduns: «MHTEMIEKTYaIbHbIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 29
1. OcHOBHBIE TUITBI KOHEYHBIX JJIEMEHTOB.
2. 'mnotessl Kupxrodda-Jlssa B Teopun n3ruda miactuH. Jledopmanuu npu u3rude TOHKOM
TUTACTUHEIL. BeIpaskeHue s TOTEHIIMAIBHON SHEPTUH.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2021 r., Ilpotokon Ne
3aB. kadeapoii /A.A. CkBopiios/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTepHaoB»
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -01.03.02 [Ipuxnaanas mareMaTHka U nHGopMaTrka (YypoBeHb CIIEUATUTETA)
[Mpodwib: «HTEIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM)
Kypc 3, cemectp 6
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 30
1. [TocnenoBaTenbHOCTH PEIICHHS 3a/1a4 METOI0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenuie 3a1aun HeCTAaI[IOHAPHON TETUIONPOBOHOCTH METO/I0M KOHEYHBIX DJIEMEHTOB.
SIBHas 1 HesIBHAsA CXEMBI TPEYroJbHUKA, cXxeMa HHTerpupoBanus Kpanka-Hukoscona.
3. 3amaya.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2021 r., [Tpotokosn Ne

3aB. kadenpoii /A.A. CkBopriios/
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