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1 leau u 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

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

— (GOpMHUPOBAaHNE 3HAHUH O COBPEMEHHBIX UHCJIEHHBIX aJTOPUTMAax, METOAAX
MOJICIMPOBAHUSI M HH)KEHEPHOTO UCCIIEOBAHMUSI KOHCTPYKLMH aBTOMOOWIIEH W
TPaKTOPOB ISl aHAJIN3a HANPSKEHHO-AEPOPMUPOBAHHOIO U TEPMUYECKOTO COCTOSTHUI
UX JeTaJedl W Y3JI0B, OCBOCHHME IPEIHA3HAUEHHOIO [JIsi 3TOr0 YHHUBEPCAJIbHOTO
IPOrpaMMHOI0 00eCTIeUeHMs], PEATU3YIOIIEro METOl KOHEUHBIX AJIEMEHTOB,

- TOATOTOBKAa CTYACHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBAJIM(UKAIMOHHOU
XapaKTepUCTUKON cnenuanucta no HampasiaeHuro 23.05.01. Hazemnsle TpaHCcOpTHO-
TEXHOJIOTUYECKUEe cpeacTBa (ypoBeHb crnenuanurera), npoduib: " KoMnbloTepHbIN

WH)XHHUPUHT B aBTOMOOMJIECTPOCHUH .

1.2 3agaun AUCHUIIHHBI

3agayamMu JUCHUILTAHBI «MeToJ KOHEUHBIX 3JIEMEHTOBY SIBJISFOTCS:

- O3HAaKOMJICHHME CTYACHTOB C IIMPOKO MPUMEHSEMBIMH  METOJaMU
BBIYMCIUTEILHOM MEXaHMKH W  COBPEMEHHBIM  MPOTPAMMHBIM  KOMILIEKCOM,
peanu3ylonMM  METOJ  KOHEYHBIX  JJIEMEHTOB IS  pacyeTa  HalpsKEHHO-
neOpMUPOBAHHOTO W TEIUIOBOTO COCTOSIHUM JeTajiedl U Y3JI0B aBTOMOOWIIECH U
TPaKTOPOB.

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOITPOU3BOIUTEIIBHBIX YUCICHHBIX AJITOPUTMOB,
HCIIOJB3YEMbIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMILUIEKCAX METO/Ia KOHEUHBIX
AJIEMEHTOB JIJIsl aHAIM3a HANPsHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUS MAIIIHH.

- 3HAKOMCTBO C OCHOBAMHM pPAaCYETHOTO MOJEIUPOBAHUS KOHCTPYKIUUI
MOOWMJIBHBIX MAIlIUH C WCIIOJIb30BAHUEM OJIHOM M3 YHUBEPCAIBHBIX MPOTPAMM METO]Ia
KOHEYHBIX DJJIEMEHTOB M OJIHOM W3 YHUBEPCAIbHBIX MPOrpaMM TPEXMEPHOIO
aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHUS.

2 MecTO TUCHUILTAHBI B CTPYKTYPe OCHOBHBIX 00Pa30BaTe/IbHbIX MPOrPaMM

JucnummHa «MeToa KOHEUHBIX 3JIEMEHTOB» OTHOCHUTCS K 9acTH, (OpMUPYyEMOi
ydyacTHMKaMH oOpa3oBatenbHbIx oTHomeHud (b1.2) mpodeccrnonanbHOro MuKia
OCHOBHBIX oOOpaszoBarenbHbIX TporpaMMm (OOII) mo HampaBICHHUIO MMOATOTOBKH
cnennanucra 1o HampasieHnto 23.05.01. HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE
cpenctBa (ypoBeHb crienuanuteTta), npoduiab: "KOMIbIOTEpHBIH WHXAHUPUHT B
aBTOMOOUJIECTPOCHUH .

[IpeamecTByomuMu KypcaMu, Ha KOTOPBIX OasupyeTrcss aucuuruimHa «Merton
KOHEUHBIX DJIEMEHTOBY SIBJISTFOTCS:

- MaTeMaTuKa (JIMHelHas anredpa, MaTeMaTHYECKUH aHaJIH3);

- (pusuka;

- TEOpeTUYECKasi MEXaHHKA;

- CONPOTHUBIIEHUE MATEPUATIOB;

- IPUKJIaJHAsl TeOpHUs KoJieOaHU;

- YUCIJICHHBIE METO/IbI;

- PUKJIAJHBIE METO/IBl PACYETOB HA TPOYHOCTb.



3 Komnerenunu oOyuyawuierocsi, ¢gopMupyembie B pe3yJbTaTe OCBOEHHS
TUCIHUANIMHBI

B pesynbraTte OCcBOEHUS AWCIMILIMHBI CTYJASHT JIOJDKEH O00IaNaTh CIETYHOIIUMU
obmenpodeccuonansubiMu (OIIK), npodeccuonansusiMu (I1K) 1 npodeccnonanbHo-
cnenuanusupoBanHbiMu ([ICK) koMnereHnusMu:

B pe3yabTarte ocBoeHMst

Kon o0pa3oBaTteabHoil mporpaMmel | IlepedeHb MVIAHMPYEMBIX pPe3yJIbTATOB 00y4eHHs 10
KOMIIETeHIIUH 00y4JaroIuiics 10/KeH AUCHHUILIMHE
o0.1apaTh

YK-1 Crioco0eH OCyIIeCTBIISATh 3HATH:
KPUTHYECKHN aHAIIN3 e HampasJCHUS PAa3BUTHUS BHIYUCIUTEIbHbBIX
MPOOJIEMHBIX CUTyalllui Ha METOJIOB B MEXaHHKE U dPPEKTUBHBIC
OCHOBC CUCTEMHOI'0 IoJxXoAa, BBIYHCIIMTEIBHBIC aJITOPUTMBL, IPUMECHIECMEBIC B
BbIpabaThIBaTh CTPATETUIO COBPEMEHHOM IPOIPaMMHOM 00ECTICUSHUH TSI
JENCTBUM pelIeHUs IPUKIIAJHbIX 3a7a4 aHaJIn3a

HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIJIOBOTO
COCTOSIHUI KOHCTPYKIMI aBTOMOOHIIEH 1
TPaKTOPOB.

yMeTh:

®  JCHOJb30BATh COBPEMEHHOE MPOrPaMMHOE

o0ecrieyeHue U1 pacueTHOIO aHAIN3a
HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIIIOBOTO
COCTOSTHH JIeTaliell v y3JI0B aBTOMOOWIIeH 1
TPaKTOPOB.

BJIA/IETh:

® HaBbIKaMH HCIIOJIb30BaHHUA OI{HOI;'I nu3

COBPEMCHHBIX BBIYHUCIIMTEIIBHBIX IIPOrpaMMm,
peann3yroniel MeToJl KOHEYHBIX 3JIEMEHTOB,
JUTSL pacdeTa HanpshDKeHHO 1e(OpMUPOBAHHOTO
Y TEIUIOBOT'O COCTOSHUM JIETaJIEN U Y3JI0B
ABTOMOOMIIEH U TPAKTOPOB .

4 CTpyKTypa U coiep:KaHue TMCUUIIMHBI

JlucuumuinHa 4YuTaeTcs Ha TPETheM Kypce B IECTOM M CeIbMOM CEMECTpax.
[TpoBoasTCS JIEKIIMM, CEMUHApPHI, JTaOOpaTOpHBIC 3aHATHS, (popMa KOHTPOJIS — 3adyer,
sk3ameH. OOmmas TPyAO0EMKOCTh JUCIHHUIUIMHBI COcTaBisieT 6 3audeTHbix exwnmi (108
aKaJleMUYeCKHX 4acoB - 6 cemecTp, 108 akamemuyeckux 4acoB - 7 ceMecTp).

Bupa yueoHoii Bcero yacos Cemectp
padoThbI 6 7
OO1m1ast TpyI0eMKOCTb 216 (6 3.¢.) 108 108
(33.)| (33.e)
AyAUTOpHBIC 3aHATHS 36 36
(Bcero)




B Tom uncie
JIEKIAH 18 18 -
[TpakTHueckue 36 - 36
3aHATUS
JlaGopatopHbie 36 18 18
3aHATUSA
CamocTtosTenbHas 126 72 54
paboTa cTyieHTa
KypcoBas pabora HET HET HET
KypcoBoy mpoekT HET HET HET
Bun nmpomexxyTouHON 3auer | OK3aMeH
aTTecTalluu

CrpykTypa M coaepKaHHE IUCHUIUIMHBI «METOJl KOHEUYHBIX 3JIEMEHTOB» IO
CpoKam | BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Conep:xanue pa3aesioB IMCHUIIAHBI.

Tema 1. BBenenue.

Ponbe pacyeTHBIX METOJOB W METOJA KOHEUYHBIX 3JIEMEHTOB, B YaCTHOCTH, MPHU
MPOEKTUPOBAHUMU U JIOBOJAKE aBTOMOOWJICH W TPAKTOPOB JJis aHajdW3a HAMNpsHKEHHO-
neOpMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUM JIeTAJIEH U y3J10B JjIsl 00ECIIeUeHUs X
npouHocT. O630p 3a7a4, pelaeMbIX METOJ0OM KOHEUHBIX 3JIEMEHTOB.

CoBpeMeHHOE TporpaMMHOE OOECIeUeHUEe, peAU3yIoIIee METOJI KOHEUHBIX
AJIEMEHTOB, JIJIsl aHAJIN3a HaIPSHKEHHO-1e(POPMUPOBAHHOTO ¥ TEPMUUYECKOTO COCTOSTHUI
JIeTajiei U y3J0B aBTOMOOMJIEH U TpakTopoB. CTpyKTypa mpOrpaMMHOr0O o0ecredeHus
METO/1a KOHEUHBIX 3JIEMEHTOB.

O630p »h(PEKTUBHBIX H  MNPOU3BOAUTEIBHBIX  UYHCICHHBIX  aJTOPUTMOB,
pealin3yeMbIX B IMPOrPaMMHBIX KOMIUIEKCAX JJIs PEUICHHS 3a1a4 BBIYMCIUTEIBHOU
MexaHUKA. OCHOBHBIE BBIYMCIUTEIbHBIE 3aTpaThl NPU PEIICHUU 3adad METOAOM
KOHEYHBIX JJIEMEHTOB.

CpaBHUTENBHBIA aAHAIM3 PA3JIMYHBIX PACUETHBIX TMOJAXOAOB B  3aJayax
oOecrieueHuss MPOYHOCTH KOHCTPYKIMI aBTOMOOWIJIEH M TpakTopoB. JlemMoHcTpanus
pE3yJIbTATOB PACUETHBIX MCCIEAOBAHUM METOJOM KOHEUHBIX KOHCTPYKIIMN MAIIIMH.
[IpoGnembl BbIOOpa pacyeTHOM CXeMbl. XapaKTEPUCTHKU PACUYETHBIX MOJEIEH:
TOYHOCTb, aICKBATHOCTh U SKOHOMUYHOCTb.

Tema 2. CBegeHusi U3 MaTEeMATHKN U MEXaHUKHU J1epopMUPyeMOro TBEPAOro
TeJia.

DneMEeHThl MATPUYHOW anreOphl U BapUAIMOHHOTO UCUHUCIICHUS.

[lepemernenus, aepopmanuu, HampspkeHUs. CBS3b MEXKIYy HAMPSHKECHUSMU U
nebopmanusmMu. YpaBHEHHs] paBHOBecus. ['paHuunble ycnoBusa. OOmue Ccxembl
pelIeHusT 3aJad MEXaHWKH KOHCTpyKuumi. [IpyHUMn MuUHMMyMa TOTEHIMAJIbHOU
SHEPTHUH.



Tema 3. Meroaq KOHEYHBIX 7JJIE€MEHTOB KAK BBIYHCJIHUTEILHBIH METOM
pelieHus 32124 MeXaHUKH.

OcHoOBHbIE TOHATHS MeToAa KOHEYHBIX 3nemeHToB (MKD). O630p Tunon
KOHEUYHBIX 31eMeHTOB. OCOOCHHOCTH pacueTa KOHCTPYKIIMK ¢ ucmonb3oBanueM MKD.
CTpyKTypa COBPEMEHHOT0 IPOrpaMMHOro ooecnedenuss MKO.

Crioco0bI BBIBOJIa COOTHOIIICHHI METO1a KOHEUHBIX d1eMeHToB (MKD). Ipsmoii
METOJI TOJYyYEHHsS] KOHEYHO-3JIEMEHTHBIX COOTHOIIEHUH. CTepKHEBOM KOHEUYHBIN
anemeHT. DopmupoBanue rio0aabHON MaTPULBI KECTKOCTH KOHCTPYKLMHU U3 MATPULL
KECTKOCTHU OTJENbHBIX AIEMEHTOB (Ha IPUMEPE CTEPKHEBOU 3a]1aUH).

BapuanuonHble NpUHIUIBL - OCHOBA (POPMUPOBAHUS pa3pellalOINX YpaBHEHUN
MKD. BeiBog wmaTpuusbix ypaBHeHHd MKD Ha OCHOBE NpUHLHIIA MUHUMYyMa
NOTCHIMAIBHOM 3Hepruu. OcHOBHble Martpunbl MKD - skecTtkocTtw, macc HU Jp..
BekTopsl  Harpy3ok OT BHEIIHUX CHJI. YYeT HayalbHbIX JedopManui,
[IpPEeIBApUTEIBHBIX HANpsDKEHUN. PacnipeneneHHble Harpy3kd B KOHEYHO-3JIEMEHTHBIX
Mozenax. [lpuBeneHue pacnpefeNeHHbIX Harpy30K K y3jJ1aM KOHEYHO-3JIEMEHTHOU
MOJIEIIN.

Annpoxkcumanus Hen3zBecTHbIX B MKD. OyHk1mu (opMbl KOHEUHBIX 3JIEMEHTOB.
Knaccel nmpumensemsix QyHkuui. CpoiictBa ¢yHKuuid ¢opmbl. TpeboBanus
¢ynkuusim popmel. Tounocts pemennit MKD B 3aBucuMocTH OT BbIOOpa (DyHKIMI
(hOpMBL.

banounblii KOHEUHBIA 3yieMEeHT. DYHKIUMU (QOpMbI 0aTOYHOrO KOHEUYHOTO
aneMeHnTa. [lonmnHombl DpMuTa Kak QyHKUIUU popmbl GanodyHoro snementa. CrocoObl
(GopMHpOBaHMSI COOTHOILIEHWH METOAA KOHEYHBIX JJIEMEHTOB B  PA3IUYHBIX
KOOPJIMHATHBIX CHCTEMAX.

YucneHHOE HWHTETPpUPOBAHUME TPU  BBIYMCICHUM KOI(PPHUIMEHTOB MAaTpPHULL
&KEeCTKOoCTH, Macc u apyrux wmatpurl, B MKD. Kanpartypueie ¢opmynsl ['aycca —
Jlexxanpa.

Tema 4. Merox KOHEYHBIX 3JIEMEHTOB 3ajaye IIOCKOr0 HANPSAKEHHOTO,
IUIOCKOT 0 1e(popMHUPOBAHHOIO COCTOSTHHIA

TpeyronbHbll KOHEYHBIM JJIEMEHT IS PEUIEHUs IUIOCKOM 3aJayd TEOpUU
ynpyroctu. Tpeyronasasie L-koopaunaTel miomaau. Mcnonb3zoBanue L-koopauHart ass
nocTpoeHust PyHKIUM GOPMBI IIIOCKOTO TPEYTroJIbHOTO KOHEUHOTo djieMeHTa. CBssb L-
KOOpPJIMHAT ¢ (PU3UYECKUMHU (I€KaPTOBBIMU) KOOPJMHATAMU TPEYTOJIBHOIO KOHEUYHOTO
anemenTta. Judbdepenuuporanue L-koopauHaT 1o puznueckuM  (JI€KAPTOBBIM)
KOOpJIMHATaM 3JIeMEHTa. Marpuna *eCTKOCTH IIIOCKOTrO TPEYroJIbHOIO KOHEYHOTO
AJIEMEHTA.

Tema 5. Teopust u3onapameTpruuecKuX KOHEYHBIX 3JIEMEHTOB

OyHKIUU bopMbI U30I1apaMETPUUECKUX KOHEYHBIX AIIEMEHTOB.
N3onapamerpuyeckre KOHEUHbIE 3yieMeHThl Jlarpan:xkeBa m CepeHIHMNIOBAa CEMEUCTB.
CyOnapameTpudeckue, HU30MapaMeTpUUECKUe, CyleprnapaMeTpuueckue KOHEUHBIE
aneMeHThl. EcTecTBEHHbIE KOOPAMHATHI M30MapaMETPUUYECKUX DJIEMEHTOB, UX CBSI3b C
¢usnueckumu koopauHatamu. JuddepenuupoBanre no (U3MUYECKUM KOOpAMHATAM
byHkumMii  QOpMBI  SBHO  BBIPQXKEHHBIX 4Ye€pe3 €CTECTBEHHbIE  KOOPIMUHATHI.
YeTblpeXyroiabHblil OMIMHENHBI W30MapaMeTPUUYECKUl KOHEUYHbIH 3JIEMEHT IIOCKOTrO



HaIPSKEHHOTO COCTOSIHUSL. OObeMHbIN BOCBMMY3JI0BOM HIECTUTPAHHBIN
U30MAPAMETPUYECKU KOHEUHBIA JJEMEHT Uil MOJEJIHUPOBAHMS  TPEXMEPHOIO
HaANPSDKEHHO-/1e()OPMUPOBAHHOTO COCTOSTHHSL.

basucHble  QYHKIIMM  KOHEYHBIX  3JEMEHTOB  HEPAPXUUYECKOTO  THIIA.
[IpenmyrecTBa perieHus 3ajad C HUCIOJIB30BAHUEM D3JIEMEHTOB Ha OCHOBE (DYHKIIMIA
(GhopMBI HEPapPXUIECKOTO THUTIA.

Tema 6. Moaeaun MeToa KOHEYHBIX 3JIEMEHTOB /JJs pacyera IUVIACTUH U
000109eK

Koneunbie »anemeHTsl nisi pacyera usruba mmiactuH. OyHkuuu ¢dopmbl
aneMeHTOB. COBMECTHOCTh 3JeMEHTOB. KOMOMHMpOBaHHE C 3JI€MEHTaMHu pacuera
IUIOCKOTO HAMNPSHKEHHOTO COCTOSIHUSL JJIE CO3/IaHUS DJIEMEHTOB O00OJOYKH OOIIETo
noJioxkeHusi. KoHeuHble 3J1eMEHThl TOHKOW 0CECUMMETPUYHONM 000JIOUKH.

Tema 7. MogeanpoBanue TeILUIONPOBOJHOCTH METOAOM KOHEYHbBIX
3JIEMEHTOB

VYpaBHEHHE TEIUIONPOBOJHOCTH. ['paHWuYHBIE YCIOBUS I ypaBHEHUS
TEIJIONPOBOJAHOCTA YUYET IPAHWYHBIX YCJIOBHM IMEPBOr0, BTOPOrO U TPETHETO POAA.
CrammonapHast TEIUIONPOBOAHOCTh. YpaBHeHus Jlarumaca, Ilyaccona. @opmynupoBka
METO/1a KOHEYHBIX AJIEMEHTOB ISl pEIEHUS] YPAaBHEHHSI TEIJIONPOBOAHOCTA HA OCHOBE
Metosa byOHoBa-TI"anepkuna. Yuet rpaHUYHBIX YCIOBUMN B 3a/laue TEIJIOMPOBOIHOCTH.

Pemenne 3agaun HECTAlMOHAPHON TEIUIONPOBOJHOCTH METOJOM KOHEUYHBIX
AJIEMEHTOB. SIBHAs U HEsABHAs CXEMbl TPEYroJIbHUKA, CXeMa MHTerpupoBanus Kpanka-
Huxkoncona.

Tema 8. J¢dexTBHBIE YHCIEHHbIE AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM NMPOrpaMMHOM 00eclie4eHHH MeT0/1a KOHEYHbIX 3JIeMEHTOB

CBoiicTBa MaTpHll CHUCTEM JIMHEHHBIX aireOpaudyeckux YpaBHEHUW MpHU
MojaenupoBanud MKD. ANTOpUTMBI PEIICHUS CUCTEM OOJBIINX CHUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHEHUM C CHMMETPUUYHBIMHM Pa3peKEHHBIMU MaTpuliaMu. Merton
LDLT nns pemenus cucteMm NMHENHBIX anreOpandeckux ypasHenuii B MKD. O6nacthb
npumenumoctd Metoga LDLT.  UrepanuMoHHBIE METOABI PEIICHUS CBEPXOOJIBIIUX
cuctreM MKD. Merog CONpsSKEHHBIX TPAJUECHTOB. YCKOPEHHE MPSIMBIX H
WUTEPALUOHHBIX METOJIOB 3a CUET CHEIUATIbHBIX MPOLEAYP HYMEpalHuH Y3JI0B KOHEUHO-
DJIIEMEHTHBIX MOJICIICH.

CriocoObl xpaHeHus1 pa3pekeHHbIx MaTpull B MKD. 3anonHeHue paspexeHHBIX
Marpuli, MKD 1npu pelieHuu CUCTeM YpaBHEHUM MpsAMBIMH MeToAamMu. MeToibl
DKOHOMHMM IMaMSATH M MOBbIIEHHs ckopoctu pemenus MKDO. IlpencraBnenue c
MOMOIIBI0 TeOpUM TpadoB Mporecca HUCKIIOUCHUS] CTENEHEW CBOOOMABI. AJTOPUTMBI
BHIOOpAa ONTUMAJIBHOTO TOPSIKA HCKIIOUEHHUS Kommmnuza, Karxwina-Makku,
MapajuleNIbHBIX U BIIOKEHHBIX CEUEHUN.

B03MOXHOCTH MapajjIENbHOTO PELICHUS 3aa4 METOJOM KOHEUYHBIX JJIEMEHTOB.
O030p YHUCIEHHBIX AITOPUTMOB IMAPAUIETBHOTO PEIICHUS CHUCTEM alreOpandecKux
ypaBHeHnii MKD Ha MHOTrOSIAEpPHBIX W MHOTONPOLECCOPHBIX BBIUYMUCIUTEIBHBIX
CUCTEMAX.



Tema 9. IlyTH NoOBBIIIEHUSI TOYHOCTH PACYETHOr0 AHAJIU3A KOHCTPYKUMM
aBTOMOOMJIel U TPAKTOPOB, BHINOJHAEMOI0 METOI0OM KOHEYHbIX 3JIEMECHTOB

OCHOBHBIE NIPUEMBI U CIIOCOOBI MOJIETTUPOBAHUS JI€TAIEH, Y3JI0B U KOHCTPYKIUN
aBTOMOOWJIEH U TPAKTOPOB METOAOM KOHEUHBIX 3J1€MEHTOB. OCOOEHHOCTH pacUETHBIX
CXEM U KOHEYHO-3JIEMEHTHBIX MOJEJIeH AeTalel, y3JI0B U KOHCTPYKIMM aBTOMOOUIIEH U
TpakTopoB. IIpeuMmymnecTBa M HENOCTAaTKM pPa3JIMYHBIX PACUYETHBIX II0AXOI0B IIPU
BBINIOJIHEHUH HMCCIIEOBAaHUM KOHCTPYKLMHA aBTOMOOWJIEM M TPaKTOPOB UHUCIECHHBIMU
MerogamMu. llorpemHocty, BO3HMKAaOIIME MPU pacyeTax METOJOM KOHEYHBIX
AJIEMEHTOB KOHCTPYKUMKA MamuH. IlyTM NOBBIIEHMS TOYHOCTH BBIIOJIHSAEMOIO
METOJIOM KOHEYHBIX 3JIEMEHTOB PAcueTHOTO aHAJIM3a HaNpsHKEHHO-Ie(OPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLMI MAILIHH.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

Meroauka mpenojiaBaHusl AUCHUIUIMHBI «METON KOHEUHBIX DJJIEMEHTOB» U
peanu3aiys KOMIETEHTHOCTHOTO TOJX0Ja B HM3JI0KEHWW W BOCIPUATHH MaTepuaja
MpeaycCMaTpuBaeT MCIOJB30BAaHUE CICAYIOMIMX aKTHBHBIX (OpPM  TMPOBEACHUS
TPYIIIOBBIX, WHINBHIYAIBHBIX, ayIUTOPHBIX 3aHATHA B COYCTAHWW C BHEAYIUTOPHOU
paboToii ¢ 1enpl0 (QopMHUPOBaHUS U Ppa3BUTUA MPOGECCUOHATBHBIX HABHIKOB
0o0yyaroImmxcs:

— TIOITOTOBKA K BBITIOJTHEHUIO TIPAKTUICCKUX pabOT B TAOOpATOPHSIX BY3a;

— TIOATOTOBKA, MPEICTaBIEHHEe W OOCYXICHUE TpPE3eHTAIMii Ha CEMHHAPCKHUX
3aHATHSX;

— OpraHu3alys U MPOBEACHUE TEKYIIETO KOHTPOJI 3HAHUW CTYyACHTOB B (popMe

0JIaHKOBOTO TCCTUPOBAHMA,
— IIPOBCACHUC MACTCP-KIACCOB OKCIICPTOB U CIICHIHUAJIMCTOB B 00J1aCTH YUCIIEHHBIX
MCTOIOB U HpHKHaHHOﬁ MCXaHHMKH.

6. OneHovHbIe cpeacTBa JAJIsl TEKYLIEro KOHTPOJISl YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIlUM M0 UTOTAM OCBOEHMS JUCIHUIINHBI U Y4eOHO-MeToIn4ecKoe
o0ecreyeHne CaMOCTOATEILHOM PA0OThI CTYACHTOB.

B mporecce oO0ydeHUsT MCHOJB3YIOTCS CIEAYIONIME OLICHOYHbIE (POPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTH Y MPOMEKYTOUHBIX aTTECTAIIUMN:

- TOJTrOTOBKA K BBIMIOJIHEHUIO JTJAOOPATOPHBIX padOT U UX 3allUTA.

OueHOYHbIE CpEACTBA TEKYHIEro KOHTPOJISI  yCHEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIHBIE BOMPOCHI W 3aJaHusl B (popme O1aHKOBOTO U (MJM) KOMITBIOTEPHOTO
TECTUPOBAHUS, 1T KOHTPOJISI OCBOCHUST O0YJAIOIITUMUCS PA3/IEIOB TUCITUTIITNHBI.

OOpa3upbl TECTOBBIX 3a/laHuM, 3aJaHUil KypCOBBIX MPOEKTOB, KOHTPOJbHBIX
BOIIPOCOB M 3aJaHUM JUIA IPOBENCHMUS TEKYLIEro KOHTPOJSA, HK3aMEHAIL[MOHHBIX
OWJIeTOB, MPUBEACHBI B IPUJIOKEHUU 4.



6.1. ®oH OLIEHOYHBIX CPEJCTB /Il IPOBEeHNs MPOMEKYTOYHOM aTTeCTAlNU
00y4aIIMXCcs M0 JUCUHUIIMHE (MOYJIIO0).

6.1.1. TlepeueHbp KOMIETEHIMN C YKa3aHWEM JTarioB WX (HOPMHUPOBAHUS B TMPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.

B pesynpraTe OCBOCHUS JTUCHUIUIMHBI (MOAYJs) (HOPMHUPYIOTCS — CIIEIYIONTUE
KOMIICTCHIIMN:
Kon B pesyabTare ocBoeHUs1 00pa30BaTeILHOI IPOrpaMMbl 00y4aromiics
KOMIIeTeHIIUH J0JIZKeH 00J1a1aTh
YK-1 CriocobeH OCyIIeCTBIATh KPUTUYECKUN aHaIU3 MPOOJIEMHBIX CHUTyalluil Ha
OCHOBE CUCTEMHOTI0 [I0JIX0/1a, BEIpadaThIBaTh CTPATEIUIO JEHCTBUI

B mporecce ocBoeHHs 00pa3oBaTENbHOW MPOrpaMMbl JTaHHbIE KOMIIETEHLUU, B
TOM YHUCJE WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJ€ OCBOEHUS
0oOy4aronMMuUCs JUCHUIUIMH (MOAYJIeH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJIeHJapHbIM IparKoM ydeOHOTo mpoIiecca.

6.1.2. Onucanue nokasarejel 1 KPUTEPUEeB OLIEHNBAHUS KOMIIETCHIM,
(popMupyeMBIX 110 HTOTAaM OCBOCHHS TUCHUILINHBI (MOAYJIs1), ONMMCAHME KA
OLICHUBAHMS.

[loka3areneM OLICHMBAHWS KOMIETEHLUMM HA  pa3iMUHbIX dTamax HX
(dbopMupoBaHUs SBISAETCS JNOCTHXKEHHE OOYYAIOMMMUCS IUJIAHUPYEMBIX PE3YyJIbTaTOB

00y4eHUsI MO TUCHUILUIUHE (MOIYIIIO).

YK-1 Cnoco0eH ocymecTBISTh KPpUTHYECKUH aHATU3 NPOOJIEMHBIX CUTYallii HA OCHOBE CHCTEMHOI'0
M0/IX0/1a, BLIPA0ATHIBATH CTPATETHIO 1eicTBUIl

Kpurtepun oneHuBaHusi
IToka3zaren

2 3 4 5
3HATDb: OOyuarommiics OO0yJatomimiics OO0yJatontuiics OO0yJatonruiics
HaIIpaBJICHAA JIEMOHCTPUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUUHBIE | JEMOHCTPUPYET
pasBUTHA OTCYTCTBHUE WU HETIOJIHbIE 3HAHUS 3HAHUA B 00J1aCTH MIOJIHBIE 3HAHUS B
BBIIUCIIUTCIILHBIX HEJIOCTATOYHOE COOTBETCTBUE HaIPABJICHUI Pa3BUTUSL HaIPABJICHUN Pa3BUTUSL obmactu
METO/IOB B 3HAHUH HanpaBJICHUN BBIYMCJIMTEIBHBIX BBIYHMCIIUTENIBHBIX METOJOB | HalpaBICHUI
MEXaHHUKE 1 pa3BUTHA BEIYUCITUTEIBHBIX METOJIOB B MEXaHUKE U B MEXaHHUKE U pasBuUTHSA
s¢exrnBHbIC METO/IOB B MEXaHUKE U 3¢ PEeKTUBHBIX 3 PEeKTUBHBIX BBIYHMCIIMTEIbHBIX
BBIIMCIINTCIILHBIC 3¢ GEKTHBHBIX BBIYUCIIUTENbHBIX BBIYHUCIIUTENBHBIX METO/OB B
aIropHUTMEI, BBIYHCIUTEIILHBIX aJITOPUTMOB, | QJITOPUTMOB, aJIrOPUTMOB, MEXaHHUKE U
IPUMCHACMBIC B NIPUMEHSIEMBIX B COBPEMEHHOM | NPUMEHSIEMBIX B IIPUMEHSAEMBIX B 3¢ PeKTUBHbIE
COBPEMEHHOM MIPOTPaMMHOM 00eCTICUCHUN COBPEMEHHOM COBPEMEHHOM BBIYHUCIIUTENBHBIX
HporpaMMHOM JUTSL pEeLLICeHUS] IPUKIIATHBIX MIPOTpaMMHOM MIPOTPaMMHOM aJTOPUTMOB,
obecrieueHnH st 3a/1a4 aHAJIN3a HATIPSKEHHO obecrieyeHnN A7 oOecTieyeHnH AJIs peIIeHs] | IPUMEHSEMBIX B




pemeHus ne(pOopMHUPOBAHHOTO H peIIeHNs TPHUKIIaTHBIX MIPUKJIAIHBIX 32149 COBPEMEHHOM
MPUKIIATIHBIX 38/1a9 | TEIUIOBOTO COCTOSHHM 3a/1a4 aHaTN3a aHaN3a HAIPSDKCHHO MIPOTPaMMHOM
aHanmm3a KOHCTPYKIWH aBTOMOOWIIEH 1 | HaIlpsDKEHHO Ie(OPMHIPOBAHHOTO U obecrieueHUN s
HarpsHKeHHO TPaKTOPOB. JeopMHPOBaHHOTO U TETJIOBOTO COCTOSIHUM pemeHus
nedopmupoBaHHOT TEIJIOBOT'O COCTOSIHUH KOHCTPYKLIUH TIPUKIIATHBIX
0 ¥ TEIIOBOTO KOHCTPYKLIHUH aBTOMOOMIIEH 1 3a7a4 aHaIM3a
COCTOSIHUH aBTOMOOMIIEH 1 TPaKTOPOB., HO HarpsHKEHHO
KOHCTPYKLIUH TpakTopoB. JlomyckaloTcst | JOIyCKaroTCs neopMUpPOBaHHO
aBTOMOOWIIEH 1 3HAYUTEIbHBIC OITHOKH, HE3HAYUTEIBHBIC OMNOKH, | TO U TEIJIOBOTO
TPaKTOPOB. TIPOSIBIISCTCS HETOYHOCTH, 3aTPYJHECHUS | COCTOSHUI
HEIOCTaTOYHOCTh 3HAHUH, | IPU aHATUTHIECKUX KOHCTPYKIINH
0 psiy NOKa3aTeneH, onepanusx. aBTOMOOWMIEH 1
oOygaromuiics TPaKTOPOB,
UCTIBITHIBACT cBOOOIHO
3HAYHUTEIILHBIC orepupyer
3aTPYAHCHUS MIPH npuodpe-
OICPUPOBAHUN 3HAHUAMU TCHHBIMHU
IIpy UX MCPEHOCC Ha 3HAHUSMU.
HOBBIC CUTYAIHIH.
yMeTh: OOyuaronuiicst He ymeeT win B | OOyuatowmuiics OO6yuatonuiics OO0yuaronuiics
HCTIOJIB30BATH HEJIOCTATOYHOMN CTENEHU JIEMOHCTPUPYET HEIOJIHOE | JEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
COBPEMCHHOC yMeerT: COOTBETCTBHE COOTBETCTBHE CHEAYIOMUX | IOJHOE
NpOrpaMMHOE o w
. HCTIOJB30BaTh COBPEMEHHOE CIIEIYIOUINX YMCHHMN: YMCHHI: COOTBETCTBHE
pACUETHOTO IporpaMMHOe oOecrieueHre cneuy}?mnx
AHATHM3a JUTS pacueTHOTO aHaJIH3a HCTIOJIB30BaTh HCTIOTB30BaTh YMCHHI:
HAIIPSKEHHO HATIPSKCHHO COBPEMEHHOE COBPEMEHHOE
nehopMUPOBAHHOT | 1e(hOPMHUPOBAHHOIO U MIPOTPaMMHOE MPOTPaMMHOE HCIIOJIb30BATh
O MTCIUIOBOTO | 1enyioBOrO COCTOSIHMI feTaneii | obecrieyenue s oOecrieueHue s COBPEMEHHOE
COCTOAHMM ACTANICH |y v3 510 aBTOMOGHIIEH U pacyeTHOro aHajau3a pacyeTHOro aHajau3a POrpaMMHOE

U y3JIOB
aBTOMOOMIEN 1
TPaKTOPOB.

TPaKTOPOB.

HAMPSKEHHO
Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSTHUM
JleTajieid 1 y3inoB
aBTOMOOMIIEH 1
TPaKTOPOB.

Homnyckatorest
3HAYUTEIIBHBIC OIIMOKH,
MIPOSIBIISIETCS
HEJ0CTaTOYHOCTD
BIIa/ICHUS HABBIKaMU TIO
pAly mokazarteneH,
OO0yJatontmiics
HCTBITBIBACT
3HAYUTEJIbHbIE
3aTpyIHEHUs pU
MPUMEHEHUU HAaBBIKOB B
HOBBIX CUTYAIHSIX.

HATPSKEHHO
Je(OPMHUPOBAHHOTO U
TETIJIOBOTO COCTOSIHUM
JleTajield 1 y3J0B
aBTOMOOWIICH U TPaKTOPOB.

YMeHHs OCBOCHBI, HO
JIOIYCKAIOTCSI
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIE, HECTaHJAPTHHIE
CUTYaIlUH.

obecrnieueHue s
pac4eTHoro
aHajm3a
HATIPSKEHHO
Ie(OPMHUPOBAHHO
r0 M TEIJIOBOTO
COCTOSIHUI
JleTajiel u y3J0B
aBTOMOOMIICH 1
TPaKTOPOB.

CBo0O01HO
onepupyer
pHOOPETEHHBIM
U YMCHUSMH,
MIPUMEHSET UX B
CUTYAaIHIX
IIOBBIICHHOM
CJIOKHOCTH.




BJAaJd€Th:
HaBbIKaMH

WCTIOJTb30BaHUS
OJTHOH U3
COBPEMEHHBIX
BBIYUCITUTEIIHLHBIX
IpOTpaMM,
peanusymomen
METOJ KOHCUHBIX
3JIEMEHTOB, IS
pacuera
HaINpsHKEHHO
nepOopMHPOBaHHOT
0 1 TEIIOBOTO
COCTOSIHUH AeTanei
U y3JI0B
aBTOMOOWIICH 1
TPaKTOPOB .

OOGyuaronuiicst He BIaaeeT
WM B HEJOCTATOYHOU
CTETICHH BJIA/ICET HABBIKAMH
UCTIOJIb30BaHUs OJTHOM U3
COBPEMCHHBIX
BBIUMCITUTEILHBIX TPOTPaAMM,
peanu3yoe MeTo
KOHCYHBIX JIEMEHTOB, IS
pacueTa HanpsHKEHHO
neOpMHPOBAHHOTO H
TEMJIOBOI0 COCTOSIHUHN AeTanei
1 y3JI0B aBTOMOOWMIIEH 1
TPAKTOPOB .

OO0yyaromnuiics He B
TIOJTHOM Mepe BIaJeeT
HaBBIKAMU
HCIIOJIb30BaHUsA OTHOM U3
COBPEMCHHBIX
BBIYHMCIUTETbHBIX
MPOrpaMM, peanu3yromne
METO]T KOHEUHBIX
AIIEMEHTOB, TS pacdyera
HaNpsHKEHHO
ne(OPMHUPOBAHHOTO U
TEIJIOBOTO COCTOSHUI
JleTajiell U y3J0B
aBTOMOOMIIEH 1
TPaKTOPOB .

Jonyckatotcs
3HAYUTEIIBHBIC OIIMOKH,
TIPOSIBIISCTCS
HEI0CTAaTOYHOCTD
BJIaJICHHS HABBIKAMU T10
Py TOKa3aTenei,
OO0y4atomtmiics
HCIIBITBIBACT
3HAYUTCIIbHBIC
3aTPyAHEHUS TIPH
MPUMEHEHUN HAaBBIKOB B
HOBBIX CUTYAaIIHSIX.

OO0yyJaronuiicst 4aCTUIHO
BJIaJIeeT HaBBIKAMU
HCIIOJIL30BaHUS OJTHOH U3
COBPEMEHHBIX
BBIYUCITUTEIHHBIX
porpaMM, peaan3yromen
METOJ] KOHCUHBIX
9JIEMEHTOB, JIJIsl pacyera
HaTPSKEHHO
Ie(OPMHIPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUI
JleTajiell ¥ y3J10B
aBTOMOOWMIIEH U TPaKTOPOB

HaBbiku 0CBOCHBI, HO
JIOTTYCKAIOTCSI
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
TIPH TIepeHOCe YMCHUH Ha
HOBEIC, HECTAaHIAPTHEIC
CUTYAaIIHH.

OO6yuarouuiicst B
IIOJTHOM 00BeMe
BIIAJICET
HaBBIKAMU
HCTIOJb30BaHUS
OJTHOM U3
COBPEMCHHBIX
BBIYUCITUTENLHBIX
poTpamm,
peanusyrouei
METOJ KOHCYHBIX
3JICMEHTOB, IS
pacuera
HATIPSKCHHO
Je(OPMHUPOBAHHO
r'0 U TEIIOBOTO
COCTOSIHUH
JieTanei u y3ioB
aBTOMOOMIIEH U
TPaKTOPOB .
CB00OIHO
TIPUMEHSET
MIOJTyICHHBIC
HAaBBbIKH B
CI/ITyaHI/IﬂX
MOBBILICHHOM
CJIO)KHOCTH.
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[[Ixanbl OLEHWBAaHHS PE3YJIBTATOB NPOMEXKYTOYHOM AaTTECTAMM M HX
OTMCAHUE:

dopMa NPOMeKYTOYHOM aTTECTAIUM: 3a4€T, IK3AMEH.

[IpomexxyTouHas arrectamusi oOyJarommxcs B (Gopme 3adera MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM TUIAHOM 0 JAHHOW AWCIUIUIMHE (MOIYJII0), TPU 3TOM YYUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHka
CTENICHU JTOCTHKCHUS OOYYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYYCHHS IO
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpernojaBareieM, BEAYLIUM 3aHATUS T10
IUCIUIUIMHE  (MOAYJII0)  METOJOM  ASKcHepTHOM  oueHku. [lo  utoram
IPOMEKYTOYHOM aTTecTallMi MO JAMCHUIUIMHE (MOMYNIO) BBICTABIISIETCS OLIEHKA
«3aYTEHO» WIH «HE 3aYTEHOM.

K nOpoMexyTodHOWl — aTTecTallMd  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOM paboOThl, NTPEAYyCMOTPEHHbIE padboueit
nporpaMmModl 1Mo AUCHUIUIMHE «MeTOoJ] KOHEYHBIX JJIEMEHTOB». MPOIUIH
MIPOMEXKYTOUYHBIA KOHTPOIIb.

MIxana
Onucanune
OllCHUBAaHUSA

BrimonHeHsr Bce BHIBI y4eOHOM pabOThI, MPEIyCMOTPEHHBIE y4eOHBIM
IUIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBME 3HAaHUM, YMEHHMH, HaBBIKOB
NPUBEJCHHBIM B TaOJMIAX IOKa3aTesel, onepupyeT MpHoOpEeTEeHHBIMU
3HAaHWUSMM, YMEHUSIMH, HABBIKAMH, IIPUMEHSET HMX B CHTYyalHsX
MOBBILICHHONW  CJOXHOCTH. [Ipm 3TOoM MOryr OBITH JIOMYIIEHBI
HE3HAYUTeNbHblE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHUs  Ipu
AQHAINTUYECKUX OIepalusX, MepeHoce 3HaHWM M yMEHMH Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI[U1

3auTeHo WA

o0Oyyaromuiicss JI€MOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUI, HaBBIKOB MO IpeaMeTy. HaBBIKM OCBOEHBI, HO JOIYCKAKOTCS
HE3HayUTeNlbHble OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS NIpU IepeHoce
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYyalluU

nin
06yanOIHHﬁCﬂ ACMOHCTPUPYCT 3HAYUTCIILHBIC OIJ_II/I6KI/I, MPOABJIACT

HEOAOCTATOYHOCTH 3HaHI/II>'I, yMCHI/Iﬁ n BJIaaCHHUA HaBbIKaMHM IIO
HECKOJBbKHM TEMaM npeameTa. O6yqa}omnﬁcsf HUCIBITBIBACT
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3HAQUYUTEIIbHBIC 3aTPYJHEHUS IPU NPUMEHEHWM YMEHHUM M HABBIKOB B
HOBBIX CUTYyalUsX.

He BwimonHen omauH win Oonee BUIOB  yduyeOHOM  paboOTHI,
MPEIyCMOTPEHHBIX YUCOHBIM IIJIAHOM.

CTyZIeHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHWMH, YMEHHH,
0 HABBIKOB TPUBEJACHHBIM B TaOJMIaX IIOKa3aTejei, JOIMyCKarTCs
© SaHTEHO 3HAUUTENBHBIE OIMIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHUM, YMCHHIA,
HABBIKOB TIO PSIy TOKa3aTelied, CTYACHT HWCIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUS] TPH ONEPUPOBAHUM 3HAHUSAMU M YMEHHUSMH IMPH HX

IEPEHOCE HAa HOBBIC CUTYalllH.

[TpoMexyTouHas aTTecTanys o0y4aromuxcs B (hopMe dK3aMeHa MPOBOUTCS
M0 pe3yJibTaTaM BBIIOJIHEHUS] BCEX BUJOB y4eOHOU palOOThI, MPEAYCMOTPEHHBIX
y4e€OHBIM IUIAHOM IO JAHHOW AMCHUIUIMHE (MOIYJIIO), MPU 3TOM YUUTHIBAKOTCS
pe3ynbTaThl TEKYLIEro KOHTPOJS YCIEBAEMOCTH B TeueHue cemectpa. OreHka
CTENEHU JTOCTHKEHUS OOy4YaroIIMMUCS MIAHUPYEMbBIX PE3yJbTaTOB OOYyYEHHS IO
JUCIHUIUIMHE (MOAYJI0) TPOBOJUTCS NPENOAaBaTeiIeM, BEAYLUIUM 3aHATHS I10
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
POMEXYTOUHON aTTecTal MO JUCUUIUIMHE (MOIYJII0) BBICTABISAETCS OLIEHKA
COTJIMYHO», «XOPOILO0Y», yIOBIETBOPUTEIBHO» HIIN «HEYAOBJIETBOPUTEIBHOY.,

K mpomexyTodyHON — aTTecTaluu  JIOIMYCKAKTCS  TOJNBKO  CTYAECHTHI,
BBINIOJTHUBIIME BCE BHUABI ydyeOHOW pabOThl, MpPEerLyCMOTpPEHHbIE padoueit
IIpOrpaMMoil M0  JUCHUIUIMHE «MEeTOJ KOHEYHBIX 3JIEMEHTOB». IPOLUIN
IIPOMEXYTOUHBIN KOHTPOJIb, BHITOJHWIN Ja00OPATOPHbIE paOOTHI.

Ixajia oneHNBaAHUA Onucanue

BolmonHensl  Bce  BHABI  y4eOHOW  paboThl,
OpelyCMOTPEHHbIE  y4yeOHbIM  mIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HaBbIKOB TNPUBEJIECHHBIM B TaOJIUIaX IOKa3aTeseH,
OTsTIHo OMEepUPYeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHH;IMHV,
HaBBIKAMH, MIPUMEHSECT UX B CUTyalUsIX MOBBIIIEHHOU
cinoxHocTd. Ilpu 3ToM MoOryr OBITH JOMYIICHBI
HE3HAUUTEJbHbIE OLIMOKHA, HETOYHOCTH, 3aTPyJIHEHUS
IIPU AHATUTUYECKHUX OIEpalusix, MEPEeHOCE 3HAHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyallnH.

% BrimotHEeHBI Bce BUIIBI Y4eOHOM paboThI,
OPOIIIO0
P MIPETYCMOTPEHHBIC YUEOHBIM TUTAHOM.
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OOyyaromuiics 1eMOHCTPUPYET YaCTUYHOE
COOTBETCTBHE 3HAHUM, YMEHH, HABBIKOB 110 IIPEIMETY.
HaBbikr OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTEIIbHbBIC
OIMOKH, HETOYHOCTH, 3aTPYTHEHHUS MPH TIEPEHOCE
YMEHUM Ha HOBBIE, HECTAaHAAPTHBIC CUTYaIINH.

BerlmioniHeHbI Bce BUJIbI Y4EOHOU padoThI,
IPELYCMOTPEHHBIE YUEOHBIM ITIAHOM.

OOyyaromuiicsa 1eMOHCTPUPYET 3HAUUTEIIbHbBIE
OLIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUM, YMEHUIN
VY A0BNETBOPUTENBHO | U BJIAJICHUS] HABBIKAMH 110 HECKOJIBKMM T€MaM
npeaMera. OOyJaroluics UCTIBITHIBAET 3HAUUTENIbHbIE
3aTpyJHEHHS MPU MPUMEHEHUN YMEHUH 1 HaBBIKOB B
HOBBIX CUTYyAaIHIX.

He BbIonHEeH oauH wuiad 0OoJjiee BHUJIOB Y4EOHOM
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyAeHT JAEeMOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HAHWI, YMEHUH, HABBIKOB MPHUBEJICHHBIM B Ta0IMIAX
noKa3aTresien, JONMYyCKAalTCs 3HAUYUTEIbHBIC OLIMOKH,
HeynoieTBOopUTEIBHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB T10
pany IIOKa3aTeeu, CTYJIEHT UCIIBITHIBACT
3HAUWTEIBHBIE  3aTPYJHEHUS IIPU  ONEPUPOBAHHMU
3HAHUSIMU M YMEHUSMH TpPU UX TMEPEHOCE HA HOBBIE

CUTYyalUU.

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

7. YueOHO-MeTOAUYeCcKOe U HHPOPMAITMOHHOE o0ecniedyeHne JUCHUIIMHBI.

a) OCHOBHAas JiUTeparypa:

1. Conpmatkun, A. B. BBenenue B METOJ KOHEUHBIX AJIEMEHTOB : ydeOHOE
nocooue / A. B. Connmarkun, E. C. bapanoBa. — Canxkr-IletepOypr : BI'TY
"Boeamex" um. J.®. Yerunona, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.

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

2. Mumienkos, ['.B. MeToJ1 KOHEUHBIX 3JIEMEHTOB B KypC€ COMPOTHUBIICHUS
MarepuanoB [DneKTpoHHbINH pecypc]| : yueO. mocobue / I'.B. Mumenkos, FO.H.
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https://e.lanbook.com/book/172238

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

0) AonOTHUTEbHAS 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-PeCypPChl:
[IporpammHuoe obecrieyeHue:
- YHUBEpCaJIbHasl IporpaMma MeTo/1a KOHEUHBIX JIEeMEHTOB, PUMEHsIeMast Ha
OPEANPUATUIX MAITUHOCTPOCHHUS;
- yHUBepcalibHasg mnporpamMma 3-D mnpoekTupoBaHus, NpUMEHseMas Ha
MPEANPUATASIX MAITHHOCTPOCHHUS;
- o(pricHOE MpOorpaMMHOE 0OECTICUEHHE.
HNHTepHeT-pecypchl HE TPEAYCMOTPEHBI.

8. MaTepuaibHO-TeXHH4YeCKoe o0ecnevyeHue M CUUIJIMHBI.

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

o [IpoekTophbl, 3KpaHbl ISl IE€MOHCTpAIMU O0y4YalolUuX MaTepHalIoB,
Mpe3eHTalul, y4eOHbIX (DUIIEMOB.

9. MeToauyecKkue peKOMEHIAMHU VIS CAMOCTOSITEIbHOI padoThI
CTYJACHTOB
9.1 Meroanueckue yKa3aHus 110 BbINOJHEHHIO M 0OPMIICHHIO PACYETHBIX
3aJaHUH 10 JUCHUILINHE «MeToa KOHEYHBIX 3JIEMEHTOB

9.1.1 TpeGoBaHusi K 0(p)OPMJICHUIO BBITIOJIHEHHBIX PACYETHBIX 3aJaHUH
e BrimonHeHHoe pacueTHOE 3aJaHHE JOJKHO OBITh O(OPMIICHO Ha JIUCTaX
dbopmata A4 co CIEayrOUIMMH TOJSMHU:

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

e BrinosiHEHHOE pacyeTHOE 3a/aHUe JOJDKHO UMETh TUTYJIbHBIM JucT. [lpumep
oopMIIEHUSI TUTYJIBHOTO JINCTA TIOKa3aH B MPHUIIOKEHUHU.

e BrInoJHEHHOE pacUE€THOE 3aJJaHuE JOJKHO COAEPKATh CIIECIYIOIINE pPa3/ieiibl:
e Conepxxanue.
e Bsgencnue.
e (OcHOBHas 4YacTh.
e 3aKIIOUEHHE.
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e CnucoK MCHOJIb30BAaHHOW JIUTEPATYpBHI.
e [lpunoxenus (He SBISIOTCA 00s3aTEIBHOM YacThIO OTYETA).

e CrpaHuubl  OTYETa  JOJDKHBI  OBITH  IpoHyMepoBaHbl.  Hymepanus
HAUYMHAETCs CO BTOPOHM cTpaHulbl. Ha TUTYIbHOM JIMCTE HOMEp CTpaHMIIE
HE IPOCTaBIISETCS.

e B OCHOBHOI 4YacTH HaxoJATCS BCE NMPOHYMEPOBAaHHBIE TIJIABbl, maparpadsl U
noamaparpadsai.

Hymeparust maparpadoB u moamnaparpadoB MPOU3BOISATCS CIACAYIOIIUM
o0Opazom:

o [lepBas nudpa oOo3HAYaET HOMEp TJIABHI.

e Bropas mudpa - nopsaakosslii Homep mnaparpada.

e Tperbs mudpa - NOPAAKOBBIM HOMep mojmnaparpada.
Hanpumep, naparpad 2 u moamaparpad 5 maparpada 2 TiaBsl 3:

e |l Onucanue pacuyeTHoi cXeMbl

e 3.2 I'paHM4HBIC YCJIOBHUS

e 3.2.5 I'paHuYHbBIE YCJOBHUA MO NepeMelleHUAM

Hymepanusi pucyHKOB NPOU3BOAMUTCS CIEAYIOIIUM OOpa3oM:
e IlepBas uudpa oO03HaYaeT HOMEp TJIABHI.
e Bropas mudpa - nopsakoBbli HOMEpP PHCYHKa B IJIaBe.

Hanpumep, pucyHOK B TJlaBe 3, MMEIOIIMN TMOPSAAKOBbIA HOMep 11:

e Puc. 3.11. /IluamoroBoe OKHO BBOJA HMCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBbl, maparpada, nognaparpada U pUCyHKa He
craBuTca. Ha3BaHue riiaBbl MUIIETCS 3arJIaBHBIMU MOJTY>KUPHBIMU OyKBamu.
Ha3Banus naparpados u noanaparpaoB MHIIYTCS CTPOYHBIMHU
MOy KUPHBIMUA OyKBaMH, 3a UCKIOYEHUEM NIEPBOM OYKBBI, 3ar1aBHOM.
[Toamaparpagsl MOTYT OBITH BBIJIEJIEHBI KYPCHUBOM.

e Hymepamuss  uCHonb30BaHHON — JUTEpaTypbl  MPOU3BOAUTCS  JHOO B
an(paBUTHOM TOpsAKe, JUOO MO Mepe CChUIOK Ha HEe B TEKCTE KypCOBOMU
paboTHI.

[Ipumepbl opopMIICHUST JTUTEPATYPHI.
Kaurn:

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.

Kypuaibr:
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e bopucos 10.C., bnarosemenckuii FO.H., Imutpuuenko C.C.,
[TankparoB H.M. AHanu3 npuMEHUMOCTH YPaBHEHUI U UCCIIEI0BAHHE
dbopmbI KpuBOH ycTanmocTH // 3aBoackast mtaboparopus. 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 PA3/1eJI0B BbINOJHEHHBIX PACYETHBIX
3aJaHuH

1. B comepxaHMHM JODKHBI OBITh MPEICTABICHBl HA3BaHUS BCEX TJIaB,
naparpadoB u mnopamnaparpadoB C yKa3aHHEM HOMEPOB HAYalbHBIX CTpPAHUII.

2. Bo BBegeHMM OOOCHOBBIBAC€TCS AaKTYalbHOCTh M CTaBUTCS 1LETb pPabOTHI,
MEPEUNCIIAIOTCS pelllaeMble 3a/layd M JAeTCsl KpPaTKoe COAEp’KaHUuE BCeX
raB. Jns KypcoBOro mpoekTta, COAEp X allero KOHKPETHBIE 3a]adM, JaeTcs
MIOCTaHOBKA 3a/1ay.

TeopeTtnueckas paboTa MOXKET HOCUTh ONMCATEIbHBIA WIN

MGTOI[I/ILIGCKI/H?I XapakKTep.

3. B 0CHOBHO# YacTH MOJPOOHO OMHUCHIBAETCS MOCIICAOBATEILHOCTD PEIICHUS
3aJ1a4H.
Ilpumepnbwiii TUIaH OCHOBHOW 4aCTH

e JlocranoBka 3amaun. CBencHHUS 00 OOBEKTE HCCIEOOBAHUS U
00J1aCTH MAIIMHOCTPOCHHS.

e Teoperuueckue OCHOBBI  pEIICHHUS  3a7add, UCIOJIb3yEeMbIe
aJIrOPUTMBI.

e OrnucaHue MPOrpaMMHOTO 0OeCIIeUeHUs

e licxonHble JaHHbBIE, ONMIMCAHUE PACYETHON CXEMBI.

e Xapakrepuctuku monenmun MKD. KonmdecTBo 351eMEHTOB, Y3IIOB,
CTerneHeil CBOOOIbI.

e OnucaHue TUIOB KOHEYHBIX 3JIEMEHTOB.

o Hudopmarus 06 ycrnoBusX 3aKpeIICHUS U HArPYy>KCHHUS.

e [IlocnmenoBarenbHOCTh  (OPMHUPOBAHUS ~ MOJEIM  CPEICTBaAMU
nporpaMmbl MKD, 0cOOEHHOCTH TTOATOTOBKH MOJICIIH.

o Hudopmarus o mporiecce pemeHus 3a1a4uu.

e (CBeleHUS O KOMIIBIOTEpE, XapakTepuUCTUKax mporpammbl MKO
(Ha3BaHue, BEpCUs, BO3MOKHOCTH), HEO0OXOIUMBIX
BBIYUCIIUTEIBHBIX peCypcax, BPEMEHHU peIIeHUs.

e AHanu3 pe3yJbTaTOB PACUETOB.
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4. B 3akjl04YeHMH  JAeTCs KpaTkas OLEHKAa W  OCHOBHBbIE  BBIBOJbI
BBITIOJIHEHHON pPalOTBhI.

5. B mpuioxeHue BBIHOCUTCS HH(MOPMALMOHHBIA MaTepual, HEe TPeOYIOIIHiA
JETabHOTO PAaCCMOTPEHUSI B OCHOBHOW YacTH (Hampumep, Tabnuibl, rpaduky,
PUCYHKH, TUCTUHTH MPOTPAMM U T.I1.)

9.1.3 TpeGoBaHuUs K BBINOJHEHUI0 PACYETHBIX 3aJaHUI

1. PacdyeTHoe 3amaHue JAOKHO OBITH O(OPMIIEHO COTJIaCHO TpPEeOOBAHUSAM
yKa3aHHBIM BBIIIIC.

2. CopeprkaHue pacuyeTHOTO 3aJaHUsl JIOJDKHO COOTBETCTBOBATH IEPEUMCICHHBIM
BBIIIIE TPEOOBAHUSM.

3. PacuerHoe 3amaHue JOJDKHO OBITH CHAHO 3a JIBE€ HENEIM JO OKOHYAHUS
ceMecTpa.
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[Ipunoxenue 1.

CTpykKTypa U coaepkaHue TUCHUILIMHBI «MeTol KOHEYHbIX 3JIEMEHTOB)
1o HanpagsJeHnio noAroroBku 23.05.01. HazemHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeACTBA (YPOBEHb CIEHNAJINTETA).
npoduib: "KoMnboTepHbIi HHAKUHUPUHT B aBTOMOOMJIECTPOCHUH '

Habop 2022 1.
< Buabl yueOHoi padoThl, Dopm
g E 2| BrIIOYAs CAMOCTOSATENHLHYIO Buabl camocTosiTe/ILHOW padoThl bl
Pasgen S =3 padoTy CTYEeHTOB, CTY/IEeHTOB arrect
/n S &) § U TPYA0EMKOCTh B Yacax anuu
J | I/C | JJa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
Ilecroii cemecTp
1.1 | Tema 1. Beeoenue 6 1-2 2 2 8
Tema 2. Ceeoenusn us
1.2 | mamemamuku u mexanuxu 6 3-6 4 4 16
oehopmupyemozo meepoozo mena.
Tema 3. Memoo Koneunvix
1.3 | anemenmos Kax evluucaumebHblil 6 7-10 | 4 4 16 +
Memoo peuwleHus 3a0a4 MeXaHuKu
Tema 4. Memoo koneunwvix
14 |2nemenmos 3a0aye ni0CKo20 5 11-14 | 4 4 16
HANPANCEHHO20, NTIOCKO20
oedhopmuposannozo cocmoanuil
Tema 5. Teopusn
1.5 | uzonapamempuueckux Koneunvix 6 14-18 | 4 4 16
I1eMEeHmM 08
Dopma ammecmayuu 3
Bcero yacoB 1o IuCIUTIIHHE 18 i 18 79
B IIIECTOM CEMECTpe
2.1 | Tema 6. Mooenu memooa 7 1-6 12 6 18
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KOHEYHBbIX IJ1IEMEHMO08 013 pacuema
nAACMUH U 0007104eK

2.2

Tema 7. Mooenuposanue
menionpo8OOHOCMU MEMOOOM
KOHEUHbIX IT1EMEHM 08

7-10

12

2.3

Tema 8. Ippexkmuenvie yucnennvie
anzopummol, UCHOJIb3YEMbLE 8
COBPEMEHHOM NPOZPAMMHOM
obecneuenuu mMemooa KOHEUHbIX
9JIEMEHMN0B.

11-14

12

2.4

Tema 9. Ilymu nosviuenusn
MOYHOCIU PACYEMHO020 AHAIU3A
KOHCmPYKyuii agmomoounen u
mpaKkmaopoe, 6bINOJIHAECMO20
MEMOOOM KOHEUHBIX INNEMEHM 06,

14-18

12

(DOpM(l ammecmauuu

Bcero yacoB 1o AuCIHUILIMHE
B CEABMOM CEMCCTPEC

36

18

54

Bcero 4acoB mo 1ucIUIJINHE BO
BCEX CeMeCcTpax

18

36

36

126
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Tpunoacenue 2
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHNS POCCUICKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUME BBICIIIEI'O OBPA3OBAHIS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasienue noaroroBku: 23.05.01. HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHUE
cpeacTBa (YPOBEeHb ClICIATHUTETA)
npoduib: " KoMnboTepHblii MH;KHHUPUHT B ABTOMOOHIECTPOCHHUH
Dopma obyuenus: ounasl
Buo npogeccuonanvroii desmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /Juuamuxa, npounocms mawiun u conpomueienue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB)»

Mockea, 2022 200
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[TIOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH 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

KOMIIETEHIUIi [cCpeacTBa
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YK-1

ICrioco0eH oCyIIecTBISTh
KPUTUYECKUM aHAIHU3
MpOOJIEMHBIX CHTYyallnil Ha
OCHOBE CHCTEMHOTO
MOIX0/1a, BEIPa0aTHIBAT
CTPATEruIo ACUCTBUN

BHATH:
HAMpPABIICHUS PA3BUTHUS BEIYHCIUTEIbHBIX METOLOB 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, pealu3yroIel 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 HaNPAasIeHUx
paseumus GuINUCTUMENLHBIX MEMOO08 6
\mexanuke u pazbupamvcs 6 cnocobax
UCNOb308aAHUA IPDEKMUBHBIX
BHLIYUCTUMETLHBIX AN2OPUMMAX, NPUMEHACMBIX
6 COBDEMEHHOM NPOSPAMMHOM ObecneueHuu
0714 peutenus NPUKIAOHbIX 3a0a4 AHAU3A
HANPAHCEHHO 0ePOPMUPOBAHHOZ0 U TENT08020
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 ucnonb308aHUs

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 — UCHOAb306ANb
cospementoe npozpammuoe obecnedenue Ol
ananuza HANPSINCEHHO Odeghopmupoeanto2o
cocmosiHust U npouyHoOCmu  Oemainell U Y3108
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

«Memoo KOHeUHbIX IIEMEHM 06

Tpunoxcenue 3
K pabouetl 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 Mearoru4eckoro paboOTHHKA C  IICJIBIO Tema (mpobGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOQPECCHOHATBHO - KOHLeNLH, POJIA U
(1) OPUEHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOIO | OXKMIAEMBIH PE3yIbTAT IO
MOJICIIMPOBAHMS  pealbHOW  TPOOIEeMHOM KaXJ10# urpe
cutyanuu. [lo3Bonsier oleHMBaTH yMEHHE
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 co0ecenoBaHus pasit
JUCITUTTAHBI
Mearoru4eckoro paboTHHKA c
00y4JaroIuMUCs.
KonTtponbHas pabora 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, OneHovHbIE  CcpelncTBa,  mo3Bosstonive | [lepedeHb MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4aroluxcst B IpOLEcC TEM JUIsl TPOBEACHUS
5 Hoﬂé[ﬁ;izc;ii’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  NPOAYKT, IOJy4yaeMbli B
[pe3yJIbTaTe IUIAHUPOBAHUS W BBINOJIHECHHUS

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

CaMOCTOATCIIBHO KOHCTpYUPOBATb CBOH
SHAHWA B MPOLECCEC PCIICHUA MPAKTUYCCKUX

3aja4 U MpoOsieM, OPUEHTHPOBATHCS B
H(OPMaLlOHHOM

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

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

Tembl TpyNoOBBIX W/WIH
WHIBUIYaTbHBIX
MIPOEKTOB

Pabouas Terpaap
(PT)

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

Oo6pasern paboueii TeTpaau

Pa3H0ypOBHCBI:>Ie
3aJa49u U 3aJaHUA

(P33)

PaznuuaroT 3a1a4M U 3a/1aHUS:
Q) pENpOIyKTUBHOTO YPOBHS, O3BOJISIONIE
OLICHUBATh U
MMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6a3zoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHE INPaBUIBHO
MCIIOJIB30BAaTh CHENHAIbHBIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEIETICHHOTO pasznena
TTVCLIUIUIMHBI,
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 pa3HOypOBHEBBIX
3aJ1a4 ¥ 3aJjaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

CpencTBO TPOBEPKHM YMEHHUM TNPUMEHSTH
MMOTydCHHBIC 3HAHHUA 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, TPEACTABIISAIOMNNA COOONW 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
[IPEACTABICHUIO ITOJIYYEHHBIX 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
paboTHMKAa ¢ OOy4yarolUMCsi Ha TEMBI,
CBS3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI
00ydJaronerocs 1no OnpeneIeHHOMY pa3zieny,
TeMe, mpobJemMe U T.1.

Bormpocsl o
TeMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

HacTuyHO perjaMeHTUPOBAHHOE 3aJaHue,
MMEIOIlee  HECTaHJapTHOE  pelleHHe U
[O3BOJISIONIEE JUArHOCTUPOBAaTh  YMEHHUS,
MHTETPUPOBATh 3HaHUS pa3IUYHbIX
oOnacTei, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3peHus. MOoKeT BBIIOJIHATECA B
MHIWBHUIYAJIbHOM TIOPAAKE WA l"pyrIHOI\/’I
00y4aromuxcs.

TeMbl rpynImoBbIX W/ HITH
VUHJUBUYyaJIbHBIX
TBOPUYECKUX 3aJaHUN

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aJaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBATh
MpOLEAYPY H3MEPEHUs YPOBHS 3HAaHUU U
yMeHu# o0yuarormierocs.

doHa TECTOBBIX 3aaHUI

15

Tpenaxep
(Tp)

TexHUYecKoe CpeaCTBO, KOTOPOE MOXKET
OBITh ~ WCIOJB30BAHO  JUII  KOHTPOJIS
PHUOOPETEHHBIX CTYIEHTOM
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, CaMOCTOSTEIHHO
[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 «{uHaMuUKa, IPOYHOCTb MALINH U
CONIPOTHUBJIEHUE MATEPUATIOB)»

JucuunnvHa - MeToa KOHeYHbIX 3JIeMEHTOB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA
(ypoBeHb cnienuanuteTa), npoduib: " KoMnbroTepHbI HHKUHAPUHT B
aBTOMOOMJIECTPOCHUH

Bonpocsl aJ1s1 KOHTPOJIS 3HAHUI

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

2. Koneunslii a5ieMeHT (onpezenenue). ¥Y37bl KOHEUHOTO AJIeMEeHTa
(ompenenenne). CrerneHu cBOOOIBI KOHEUHOTO JIEMEHTA (OIpEACIICHUE).
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 IporpaMmmax METOJa KOHEUHBIX
AJIEMEHTOB.

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

/. Hanpspxkenus u nedopmannu (IOHATUS, €AUHULIBI U3MepeHus). Bripaxkenus
nepopmanuii uepes nepemMenieHus. JIMHeMHbIE COOTHOIIEHUS MEXIY
HaNpsOKEHUSIMU U 1ehOpMaLlUsIMU.

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

9. CooTHoIIEHUSs yIPYTOCTH JUISI MIIOCKOTO HANIPSDKEHHOTO COCTOSIHUA.

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

11.®ynkuun Gopmbl CTEP)KHEBOTO KOHEYHOTO JIEMEHTA.

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.®yuk1un GOPMBI IMIIOCKOTO YE€THIPEXYTOILHOTO KBAIPATUYHOTO 8-y3JI0BOTO
KOHEYHOTO 3JIEMEHTA.

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

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

18.®yukuuu Gopmsbl meCTUTPaHHOTO 00beMHOT0 20-y3710BOr0 KOHEYHOIO
3JIEMEHTA C KBAAPATUYHOM aNIPOKCUMALIUEN.

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

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

22.006111ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

23.CBoiicTBa MaTPHI] pa3peIIAIOIMINX CUCTEM JIMHEHHBIX allreOpandecKux
YpaBHEHUH B METO/I€ KOHEUHBIX 3J1€MEHTOB. CBOMCTBA MATPHULIBI
KECTKOCTH.

24 . Martpuia >keCTKOCTH CTEPKHEBOTO KOHEYHOT'O 3JIEMEHTA.

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

26.0OCHOBHbBIE COOTHOIIEHHS METO/Ia KOHEYHBIX 3JIEMEHTOB HAa OCHOBE
NPUHIIMIIA MUHUMYyMa MOTEHIUAIbHON YHEPTUH.

2/.MeToabl YUCIEHHOTO UHTETPUPOBaHUS (DYHKIIUI OJJHOTO apTryMEHTa,
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.TpeyronabpHbIN TMHEWHBIM KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbHble KOOpAUHATHI TUIoaau (L — koopauHats).

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

34.M3onapameTpruyecKkue KOHEUHBIE dJIEMEHTHI JlarpankeBa cemMeicTBa.

35.U30onapamerpuueckrie KOHEUHbIE 3JIeMeHThl CepeHIuInoBa ceMecTBa.

36.EcTecTBeHHBIE KOOPAMHATHI U30TIAPAMETPHUIECKIX AJIEMEHTOB. VX CBS3b €
¢usnueckumu koopauHatamu. JuddepennupoBanue 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
U3ru0e TOHKOM MJIACTUHBI. BhipaxeHue asist MOTEHIIMAIbHONU SHEPTUH.

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 MaTPULIbI )KECTKOCTH KOHCTPYKIIUU U3 MaTpPUIL
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a71auH).

42.Y4eTr rpaHUYHbIX YCIOBUN B METOJIE 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 71T MATPUIIBI MACC KOHEYHOTO JIEMEHTA.

46.Matpuila Macc CTEpKHEBOTO KOHEYHOTO AJIEMEHTA.

47 .MatpuuHnasi GOpMyJIHPOBKA 337]a4d ONPEACICHUS 4acTOT U (opM
COOCTBEHHBIX KOJIEOaHHUI KOHEYHO AJIEMEHTHOM CUCTEMBI B (hopMe 3a/1auu
Ha COOCTBEHHbIC 3HAUCHUS.

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

49.MeTto X0JIEUKOTO JIJIsl pEeIICHUs CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHeHuil B MKDO. MeTtop ctatndeckoit koHaeHcanuuu B MKO.

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

51.CBoiicTBa MaTpul] CUCTEM JIMHEUHBIX AJIT€OpanyecKuX ypaBHEHHH pu
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 aBTOMOOUIIEH U TpakTopoB. OCHOBHBIE TPUEMBI U
CHOCOOBI MOJEIUPOBAHMS IeTaJIe!, Y3JI0B U KOHCTPYKLIMIA aBTOMOOMIIEN 1
TPaKTOPOB METOAOM 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
TEIJTIONPOBOJIHOCTH Y UET TPAaHUYHBIX YCIOBUM ITEPBOTI0, 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 YCIOBHM B 3a7a4€ TEIJIONPOBOJIHOCTH.

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

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOYHOCTH MALIHH U COIPOTUBIICHUE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
crieranureTa), npoduib: " KoMIbOTepHBI HHKUHUPHHT B aBTOMOOHIIECTpOCHUH
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJTAHHUE Ne 1
1. OcHOBHBIE TOHATHUSA METOAA KOHEUYHBIX 3JIEMEHTOB. COBPEMEHHOE TPOrpaMMHOE
obecnieyenue. [locnenoBaTenbHOCTD PEIICHUS 33124 METO0OM KOHEYHBIX JIEMEHTOB.
2. CTep>KHEeBOM KOHEUHBIN 2JICMEHT.

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

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAITHH U COTIPOTUBICHHE
MaTepUajIoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCHOPTHO-TEXHOJIOTMYECKHE CPECTBA (YPOBEHD
crienuanureTa), npoduib: «KoMIbOTEpHBIH HHXUHUPUHT B aBTOMOOUIIECTPOSHUN
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 2
1. Koneunslii 35ieMeHT (onpesenenne). ¥Y3ibl KOHEYHOro ieMeHTa (onpenenenue). Crenenu
cBOOO/IbI KOHEUHOT'O 3JIeMeHTa (onpeaeneHne). @yHKIUU GOpMbl KOHEYHOTO JIEMEHTA
(ompenenenue).
2. TpeyronbHbIi TMHEHHBIH KOHEYHBIH 3JIEMEHT IJIOCKOHAIPSKEHHOTO COCTOSHUS.
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 «/IuHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
crenuanureTa), npoduib: «KoMIplOTepHbIH HHXKUHUPUHT B aBTOMOOMIIECTPOCHUH»
Kypc 3, cemectp 7
IK3AMEHALIMOHHOE 3ATAHHUE Ne 3
1. CTpyKTypa COBPEMEHHBIX MPOrPAMMHBIX KOMILJIEKCOB METO1a KOHEUYHBIX 3JIEMEHTOB.

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

3. 3anava.
YTBepKaeHO Ha 3aceflaHuu Kadeapsl « _ » 2021 r., Ilporokom Ne
3aB. xadenpoii /A.A. CkBopiios/

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

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOUHOCTH MALIHH U CONPOTUBIICHHE
MaTepuaioB»
JucuuruinHa - MeTos1 KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPECTBA (YPOBEHB
crienuanureTa), npoduib: «KoMIbOTEpHBIH HHXUHUPUHT B aBTOMOOUIIECTPOSHUN
Kypc 3, cemectp 7
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 4
1. Hasnauenue u QpyHKIMH Openpoleccopa B MPOrpaMMax MeTOa KOHEYHBIX 3JIEMEHTOB.

2. [TorpenrHocTH MPH BBIMTOJIHEHUU PACYETOB METOIOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
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 BBICIIEI'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, IPOYHOCTD MALIKH H COPOTHBICHHE
MaTepHuaioBy

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
crenuanureTa, npoduis: «KoMIblOTepHBI HHKUHUPUHT B aBTOMOOUIIECTPOCHHUI

Kypc 3, cemectp 7

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

2. ©yHKIMU GOPMBI IIECTUIPAHHOTO 00BbeMHOT0 20-y310BOr0 KOHEYHOI'O 3JIEMEHTA C
KBaJPaTUYHON amnmpoKCHUMAIIUCH.

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 YUPEXJIEHUWE 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 -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
crenuanureTa, npoduis: «KoMnploTepHbI HHKUHUPUHT B aBTOMOOMIIECTPOCHUN
Kypc 3, cemectp 7
9K3AMEHALIMOHHOE 3AJTAHHUE Ne 6
1. Ha3znauenue u pyHKIMHU MOCTIPOLIECCOPA B IPOrpaMMax METOJ]a KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyrobHbI OMITMHEWHBI KOHEYHBIH 3JIEMEHT IJIOCKOHAMPSHKEHHOTO COCTOSTHUSI.

3. 3agava.

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

3aB. kadenpoii /A.A. CkBopriios/

31



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
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
crenuanureTa, npoduis: «KoMIblOTepHBI HHKUHUPUHT B aBTOMOOUIIECTPOCHUMY
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3ATAHHUE Ne 7

1. Hanpsixenus u aeopmanuu (MOHATUSA, €AMHULIBI U3MEpeHus). Beipaxkenus nedopmaruit

yepe3 nepeMenieHus. JInHelHbple COOTHOIICHUSI MEXAY HAIPSKEHUSIMU U JIe(HOpMAaIUsIMH.
2. Metox LDLT st pemenus cuctem TMHEHHBIX anredbpandeckux ypapHenuii B MKD.

3. 3agava.

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

3aB. xadeapoii /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 «/IunamMuka, IPOYHOCTS MAIIHH U COIPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
crenuanureTa) npoduis: «KoMIblOTepHbI NHKUHUPUHT B aBTOMOOUIIECTPOCHUN
Kypc 3, cemectp 7

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. 3agava.

VYTBep:kIeHO Ha 3aceJaHuU Kaeaphl «_ » 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"IECKPIFI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

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

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMIbIOTEpHBI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN

Kypc 3, cemectp 7

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

3. 3anava.
YTBepKIeHO Ha 3acefannu Kadempsl «  » 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/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

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

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHB
cnenuanureTanpoduib: «KoMIbOTEpHbIH HHXUHUPUHT B aBTOMOOMIIECTPOSHUN

Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJJAHHUE Ne 10
1. ®yHKIIUN OPMBI CTEPHKHEBOIO KOHEYHOT'O 3JIEMEHTA.
2. PemieHnie CUCTEMBI JIMHEHHBIX alTreOpandecKuX ypaBHEHHI ¢ BEpXHEH WM HIKHEH
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 YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanuteTa) npoduis: «KoMIbIOTEpHBIH HHKUHUPUHT B aBTOMOOUIIECTPOCHUM
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 11

1. ®yHKIUY GOPMBI IIIOCKOTO TPEYTrOJbHOIO KOHEYHOI'O 3JIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHUN TPU MOACTHPOBAHUN
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
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanuTeTanpopmib: «KoMIbIOTEPHBIN HHXUHUPHUHT B aBTOMOOMIIECTPOCHUM

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHUE Ne 12
1. ®ynkuuu Gopmbl 6aI0YHOTO KOHEUHOTO 31eMeHTa. [lonmuHoMbl DpmuTa.
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 ®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
MaTepHuaioBy

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
crenuanureTa), npoduib: «KoMIplOTepHbIH HHXKUHUPUHT B aBTOMOOMIIECTPOCHUH»

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 13
1. ®ynkuuu GopMbl KOHEYHBIX 3JIeMeHTOB. CBONCTBA GYHKINI (POPMBI.
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, kadenpa «/IuramMuka, IPOYHOCTH MAIINH U COIPOTUBIICHHE
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
crieranureTa) npodmib: «KOMIbIOTEPHBIH HHKHHUPUHT B aBTOMOOMIICCTPOCHHI

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHUE 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 Kaeapsl «  » 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 HOJIHTEXHI(I"IECKI/II‘fl YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
crenuanureTa), npoduib: «KoMIplOTepHbIH HHXKUHUPUHT B aBTOMOOMIIECTPOCHUH»
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 15
1. ®ynkuunu GOPMBI TNIOCKOTO YETHIPEXYTOJIBHOTO KBAIPATHYHOTO 9-y3JI0BOTO KOHEUHOTO
AJIEMEHTA.
2. [Tpsimoti MeTo momy4yeHus: cootHomennii MKD (Ha mpuMepe CTep>KHEBOTO JIEMEHTA).

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 YUPEXJEHWE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
crenuanureTa) npoduis: «KoMIblOTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 16
1. dyHx1MK HOPMBI IVIOCKOTO YETHIPEXYTOIBHOI0 KBAJPATHUHOTO 8-y3JI0BOT0 KOHEUHOTO
JJIEMEHTA.
2. MarpuyHOe ypaBHEHHE TUHAMUYECKOT'O PAaBHOBECHSI 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. 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 M COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
crieruannTeTa), npoduib: «kKOMIbIOTEPHBIH HHXMHUPUHT B aBTOMOOUIICCTPOCHUI
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 17
1. ®ysakmu GOpMBI MIECTUTPAHHOTO 0OBEMHOTO 8-Y3JI0BOTO KOHEYHOTO 3JIEMEHTA C JINHEHHON
anmnpoKcuMaInuei.
2. ®opMyTUpPOBKA METO/1a KOHEYHBIX SJIEMEHTOB /ISl PEIICHUS] YPaBHEHUS TEIUIONPOBOTHOCTH
Ha ocHOBe Metoaa byOHoBa-["anepkuHa. YueT rpaHMuHBIX YCIOBHIA B 3a/1a4e

TEILTOTPOBOHOCTH.
3. 3anava.

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

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeCTBA (YPOBEHb
crenuanureTa), npopuib: «KoMIbOTEpHBIH HHXKUHUPUHT B aBTOMOOUIIECTPOSHUN »
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 18
1. CnocoObl MOBBIIIEHUS TOYHOCTH PACUETHOIO aHAJIN3a HAIPSKEHHO-1e(hOpMUPOBAHHOTO
cocTosgHHUA B 3amadax MKD.
2. ©yHKIMH HOPMBI HIECTUTPAHHOTO 00BbeMHOT0 20-y3710BOr0 KOHEYHOT'O 3JIEMEHTA C
KBaJIpaTUYHOM aImpoKCUMalUeH.

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 POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHI1 TOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

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

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMIbIOTEpHBIH HHKUHUPUHT B aBTOMOOUIIECTPOCHUN

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 19
1. IIpsimoit meron noiydeHus: cootHomennit MKD (Ha nmpuMepe CTep)>KHEBOro 3JIEMEHTA).
2. TpeyronbHble KOopaAUHATHI TIomanu (L — koopauHaTe).

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
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
crenuanureTa), npoduib: «KoMIbOTepHBIH HHXKUHUPUHT B aBTOMOOUIIECTPOSHUH»

Kypc 3, cemectp 7

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 YUPEXJIEHHWE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
crenuanureTa, npoduis: «KoMIblOTepHBI HHKUHUPUHT B aBTOMOOUIIECTPOCHUMY
Kypc 3, cemectp 7

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

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

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
crienuanureTa), npoduib: «KoMIbOTEpHBIH HHXUHUPUHT B aBTOMOOUIIECTPOSHUM»
Kypc 3, cemectp 7

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
OTJENBbHBIX JIEMEHTOB (Ha IPUMEPE CTEPKHEBON 3a/1a4H).

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2021 r., [Tpotokosn Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXAEHUWE 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 -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA (YPOBEHB
crenuanureTa, npoduis: «KoMIblOTepHBI HHKUHUPUHT B aBTOMOOUIIECTPOCHUMY
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJTAHUE Ne 23
1. EcrecTBeHHBIC KOOPIMHATHI M30MAPAMETPHUECKHUX dJIEMEHTOB. VX CBS3b ¢ GUBNYECKUMU
koopauHaTamu. uddepenurpopanue mo Gusndueckum KoopauHaTam QyHKIuid Gopmbl SBHO
BBIPOKCHHBIX Y€PE3 €CTECTBEHHBIC KOOPINHATHI.
2. O011ee BeIpaKeHHE ISl MATPHIIBI )KECTKOCTU KOHEUHOTO 3JIEMEHTA.

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

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

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cnienuanureTa) npoguis: «KoMnbroTepHbIH HHXUHUPUHT B aBTOMOOMIIECTPOSHUM
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 24
1. CpoiicTBa MaTpull pa3pelIaoIuX CUCTEM JMHEUHBIX alredpanyecKkux ypaBHEHUN B METOJIe
KOHEYHBIX 371eMEHTOB. CBOMCTBA MATPHUIIbI KECTKOCTH.
2. N3omapaMeTprudeckrie KOHeUHbIe 3JIeMeHThl CepeHIMIOBa CeMENCTRA.

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 YUPEXXIEHUWE BBICIHIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHBIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA (YPOBEHB
cnenuanureTa) npoduis: «KoMIbIOTEpHBIH HHKUHUPUHT B aBTOMOOUIIECTPOCHUN
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 25
1. Marpuna XecTKOCTH CTEP>KHEBOI'O KOHEYHOI'O AJIEMEHTA.
2. Martpuua ¢yHKIui GOpMBI CTEPKHEBOTO KOHEYHOTO 3JeMeHTa. Matpuiia aedopmarmii.
Martpuna HanpsKeHU.

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

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIMN
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
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
crenuanureTa) npoduis: «KoMIblOTepHbI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHUE Ne 26
1. OcHOBHBIE COOTHOIIEHMSI METO/1a KOHEUHBIX JIEMEHTOB Ha OCHOBE MPUHIMIIA MUHUMYyMa
MOTEHLIMAJIbHON YHEPTHH.
2. N3omapameTprudeckre KOHEUHbIE dJIEMEeHTHI JlarpaHkeBa ceMencTBa.

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 «/InHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMIbIOTEpHBIH HHKUHUPUHT B aBTOMOOUIIECTPOCHUN
Kypc 3, cemectp 7
IK3AMEHALIMOHHOE 3AJTAHUE Ne 27
1. bano4Hblii KOHEUHBIHN 2JIEMEHT.
2. MeTo/1p1 YHCIIEHHOTO UHTETPUPOBaHUs (PYHKIUN OTHOTO apryMeHTa, npumensembie B MKD.

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

3aB. kadeapoii /A.A. CkBopriios/

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

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepHUaoBy

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPECTBA (YPOBEHB
cnienuanureTa) npopuis: «KoMnbroTepHbIH HHXUHUPUHT B ABTOMOOMIIECTPOCHUIY

Kypc 3, cemectp 7

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

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 YUPEXJAEHHWE 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
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanureTa) npoduis: «KoMIbIOTEpHBIH HHKUHUPUHT B aBTOMOOUIIECTPOCHUN
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 29
1. OcHOBHBIE TUITBI KOHEUYHBIX 3JIEMEHTOB.
2. 'mnotes3sl Kupxrodda-Jlssa B Teopun n3ruda miactuH. Jledopmanuu npu u3rude TOHKOH
TUTACTUHEIL. BeIpaskeHue s TOTEHIIMAIBHON SHEPTUH.

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

MUHUCTEPCTBO HAYKHU U BBICILIET'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
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
crenuanureTa), npopuib: «KoMIbOTEpHBIH HHXKUHUPUHT B aBTOMOOUIIECTPOSHUN »
Kypc 3, cemectp 7
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 30
1. [TocnenoBaTenbHOCTD PEIICHHs 3a/1a4 METOA0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenuie 3a1aun HeCTAaI[IOHAPHON TETUIONPOBOHOCTH METO/I0M KOHEYHBIX DJIEMEHTOB.
SIBHas M HesIBHAsi CXEMBI TPEYTOJIbHHUKA, cXeMa uHTerpupoBanus Kpanka-Huxoicona.
3. 3amaya.

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

3aB. kadenpoii /A.A. CkBopriios/
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