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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUNIHHBI

[enbio n3yueHus qUCHUIUIMHBL « MeTO/I KOHEUHBIX AJIEMEHTOBY SIBIIICTCS:

— (opMupoBaHHE 3HAHUNA O COBPEMEHHBIX YHCJICHHBIX QJITOPUTMAX, METOJ]Iax

MOJICIMPOBAaHUSI W HWHXXEHEPHOTO WCCIEIOBAHUS KOHCTPYKIMM aBTOMOOUIEeH U
TPAKTOPOB JUIsl aHAJIM3a HAMPSKEHHO-1€(QOPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUN
UX JeTalied U Yy3JI0B, OCBOCHHUE IMPEAHA3HAYEHHOTO JUIsi 3TOr0 YHUBEPCAIBLHOTO
MIPOrPaMMHOTr0 00ECIIEYEHUs, PEATU3YIOIIEr0 METOJT KOHEYHBIX AJIEMEHTOB;
- TOATOTOBKAa CTYACHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBaIM(UKAIMOHHOU
XapakTepUCTUKON crenuanucta no HampasieHuto 15.03.03 Ilpuknaanasi MexaHuKa
(ypoBenb cnenuanurera), npoduis: "llporpammupoBanue u uppoBbIE TEXHOJIOTUN B
JTUHAMHKE U POYHOCTH .

1.2 3agaun AUMCHUTLINHBI

3agayamMu JUCHUIUIAHBI «MeToJ KOHEUHBIX SJIEMEHTOBY SIBJISIOTCS:

- O3HAaKOMJICHHME CTYACHTOB C IIMPOKO TMPUMEHSEMBIMH  METOJaMU
BBIYMCIUTEILHOM MEXaHHMKA U  COBPEMEHHBIM  MPOTPAMMHBIM  KOMILIEKCOM,
peanu3ylonMM  METOJ  KOHEYHBIX  JJIEMEHTOB IS  pacyeTa  HampsiKEHHO-
ne(OpMUPOBAHHOTO W TEIUIOBOTO COCTOSIHUM JeTajdedl U Y3JI0B aBTOMOOWIIEH U
TPaKTOPOB.

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOITPOU3BOIUTEIIBHBIX YUCICHHBIX AJITOPUTMOB,
HCIIOJIb3YEMBIX B COBPEMEHHBIX BBIYMCIUTENBHBIX KOMIUIEKCAX METO/Ia KOHEYHBIX
AJIEMEHTOB JIJIsl aHAIM3a HANPsHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUS MAIIIHH.

- 3HAKOMCTBO C OCHOBAMHM pPAaCUYETHOIO MOJEIUPOBAHUS  KOHCTPYKIUU
MOOWJIBHBIX MAIllUH C WCIOJIb30BAHUEM OJIHOM M3 YHUBEPCAIBHBIX MPOTPAMM METOa
KOHEYHBIX OJJIEMEHTOB M OJIHOM W3 YHUBEPCAIbHBIX MPOrpaMM TPEXMEPHOIO
aBTOMATHU3UPOBAHHOTO NPOECKTUPOBAHUS.

2 MecTo TUCHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

Jucuurnmraa « MeToa KOHEYHBIX 3JIEMEHTOB» OTHOCHUTCS K BApUATHBHOM 4acTH
(b1.2) mpodeccroHanbHOTO IKKIa OCHOBHBIX 00pa3oBarenbHbIX mporpamm (OOIT) mo
HamnpaBJICHUIO TMOATOTOBKU crienuaiucra 1mo Hampasienuto 15.03.03 Ilpuknagnas
MexaHuka (ypoBeHb crienuanutera), npodpuias: " IlporpammupoBanue u mudpoBbIe
TEXHOJIOTHH B IMHAMHKE U TIPOYHOCTH .

[IpeamecTByomuMu KypcaMu, Ha KOTOPBIX Oasupyercs AucIUIUMHA «Merton
KOHCUYHBIX AJICMCHTOBY SIBIISTFOTCSI:

- MaTeMaTuKa (JIMHelHas anreOpa, MaTeMaTHUECKUI aHAIH3);

- (pusuka;

- TeOpEeTHYECKas MCXaHHKa,;

- CONIPOTHUBIICHUE MAaTEPHAIOB;

- IPUKJIaJHAsl TeOpHUs KoJieOaHU;

- YUCJICHHBIC METOJIBI;

- IPUKJIAJIHBIE METOIbI PACYETOB HA MTPOYHOCTb.



3 Komnerenuuu oOyuyawuerocsi, ¢gopMupyemble B pe3yJbTarTe OCBOECHUS
TUCIHUANIMHBI

B pesynbraTte OocBOEHUS AWCIMILIMHBI CTYJISHT JIOJDKEH O00IaNaTh CIETYHOIIUMA
obmenpodeccuonansubiMu  (OIIK) u npodeccuonansubivu (I1K) kommnerenuusimu

(OIIK-4, TTK-4):
B pe3yabTarte ocBoeHust
Kon o0pa3oBaTteabHoil nporpamMmel | IlepedeHb MVIAHMPYEMBIX pPe3yJIbTATOB 00y4eHHs 10
KOMIIETeHIIUH 00y4JaroIuiics 10/KeH AUCHHUILIMHE
o0n1aagaTh
OIIK-4 CIOCOOHOCTBIO YYUTHIBATD 3HATH:
COBpeMeHHHG TECHICHIINU ® HallpaBJICHHA Pa3BUTHUA BEIYUCIUTCIBHBIX
Pa3BUTHA TEXHUKH H METOJIOB B MEXaHHKE U dPPEKTUBHBIC
TEeXHOJIOTHI B CBOEI BBIYUCIIUTEIbHbIE AITOPUTMBI, IPUMEHSIEMBIE B
npodeccHOHATbHOT COBPEMEHHOM IPOIPaMMHOM 00ECTICUSHUH TSI
ESTEIBHOCTH pelIeHuns IPUKIIaJAHbIX 3ajjad aHaJIn3a
HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIJIOBOTO
COCTOSIHUI KOHCTPYKIMI aBTOMOOUIIEH 1
TPaKTOPOB.
yMeTb:
®  CIOJb30BAaTh COBPEMEHHOE IPOrpaMMHOE
oOecrieyeHue U1 pacueTHOIO aHAIN3a
HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIIIOBOTO
COCTOSTHH JIeTaliell v y3JI0B aBTOMOOWIIeH 1
TPaKTOPOB.
BJIA/IeTh:
® HaBbIKaMH HCIIOJIb30BaHHUA OI[HOI\/'I nu3
COBPEMCHHBIX BBIYHUCIIMTCIIBHBIX IIPOrpaMM,
peanu3yronel MeTol KOHEUHBIX 3JIEMEHTOB,
JUTSL pacdeTa HanpshDKeHHO 1e(OpMUPOBAHHOTO
Y TEIUIOBOT'O COCTOSHUM JIETaJIEN U Y3JI0B
ABTOMOOMIIEH U TPAKTOPOB .
11K-4 TOTOBHOCTBIO BBITIOJIHATH 3HATH:
HAayYHO-HCCIIEN0BATEIbCKHE ® BO3MOXXHOCTH COBPEMEHHOT'O IPOrPaMMHOT0
paboTHl B 061acTH o0ecrieyeHns: MeTo1a KOHEYHBIX JIEMEHTOB ISl
PUKIIAHONA MEXaHUKH ¢ peLeHNs MHKEHEPHBIX 3a/1a4 IpU
HCIONb30BALHEM MIPOU3BOJICTBE, MOJAEPHU3ALIUA U PEMOHTE
COBDEMEHHBIX TPAHCHOPTHO-TEXHOJIOTUYECKUX CPEACTB, HX
TEXHOJIOTHYECKOT0 000PYIOBaHHUS U
BBIYMCIIUTENIBHBIX METOOB,
KOMILJIEKCOB Ha uX 0ase .
BBICOKOITPOU3BOIUTENIBHBIX yMeTh:
BBITHCIUTEIBHBIX CHCTEM 1 ® [10JIb30BaThCS BO3MOKHOCTIIMH,
HayKOCMKHX KOMIBIOTEPHBIX NPEI0CTABIISIEMBIMU COBPEMEHHBIM
TEXHOJIOTHd, ITUPOKO MPOrpaMMHBIM 00ECTIEeYeHHEM MeETO/a
pacnpOCTpaHeHHBIX B KOHCYHBIX 3JIEMCHTOB IJIA IIPOBCACHUSA
[IPOMBIIINIEHHOCTA CUCTEM TEOPETUYECKHUX HAyYHBIX UCCIEIOBAaHUI MpH
MHUPOBOTO YPOBHS, U pEIICHNN MHKEHEPHBIX 33734, BOSHUKAIOIINX
SKCIIEPMMEHTAIBHOTO [P IIPOU3BOJACTBE, MOJEPHU3ALUN U PEMOHTE
060OpyI0BaHUS TS TPaHCIIOPTHO-TEXHOJIOTHYECKUX CPEICTB, UX
TEXHOJIOTHYECKOT0 000PYIOBaHHUS U




KOMILJIEKCOB 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 MAalllKH.

MPOBEJICHHUST MEXaHUYECKUX
HUCIILITAHUN

4 CTpyKTYypa M coJep:KaHue TUCIUNINHBI

JlucruniiHa YWATaeTCs Ha TPEThEM Kypce B HSTOM M IIECTOM CEMECTpax.
[TpoBomsATCS JIGKITMH, CEMUHApPHI, Ja0OpaTOpPHBIC 3aHATHS, (opMa KOHTPOJS — 3ayeT,
sk3ameH. OOmmas TPyAO0EMKOCTh MUCIHUIUIMHBI cocTaBiisieT 6 3auveTHbIx eawnmi (108
aKaJeMHUYECKHX 4acoB - 5 cemectp, 108 akageMuueckux 4acoB - 6 cemecTp).

Bup yueOHoit Bcero yacos Cemectp
padoThbI 5 6
OOmmas TpyI0eMKOCTb 216 (6 3.e.) 108 108
(33.e) (33.e)
AyAUTOpHBIE 3aHATUSA 104 54 51
(Bcero)
B Tom yucie
b1 (9005051 18 18 -
[TpakTrueckue 35 - 35
3aHITHS
JlaGopatopHsbie 52 26 26
3aHITHS
CamocTosiTenbHas 111 54 57
paboTa cTy/ieHTa
Kypcogas pabora HET HET HET
KypcoBoit mpoekt HET HET HET
Bua npoMexxyTouHOM OKk3ameH | ODK3aMeH
aTTecTalluu

CrpykTypa M coaepKaHHWe IUCHUIUIMHBI «METO KOHEUYHBIX 3JIEMEHTOB» IO
CpoKam M BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Conep:xanue pa3aesioB IMCHUINIHHBI.

Tema 1. BBenenmne.

Ponb pacyeTHBIX METOJOB M METOJIla KOHEUHBIX 3JIEMEHTOB, B YAaCTHOCTH, MPH
IIPOCKTUPOBAHUHN M JOBOAKE aBTOMOOMJICH W TPAKTOPOB I aHaln3a HANpPsKEHHO-
neOpMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUN JIETAJICH U y3JI0B JIsl 00eCTIeYeHUS UX
npounoct. O030p 3a7a4, pelaeMbIX METOJ0OM KOHEUHBIX 3JIEMEHTOB.



CoBpeMeHHOE TporpaMMHOE OO€eCleYeHUe, pealn3ylollee METOJl KOHEUHbIX
AJIEMEHTOB, JIJIs aHAJIN3a HAMPSKEHHO-1€(POPMUPOBAHHOTO U TEPMHUUECKOTO COCTOSIHUM
AeTaneil U y3JI0B aBTOMOOWIeH U TpakTopoB. CTpyKTypa MporpaMMHOr0 0OecreueHus
METO/1a KOHEUHBIX 3JIEMEHTOB.

O0630p dh(EeKTUBHBIX ©  TMPOW3BOAUTEIBHBIX UYUCICHHBIX  QJITOPUTMOB,
pean3yeMbIX B MPOrPAMMHBIX KOMIUIEKCAX [JI PELICHHS 3a1a4 BBIYUCIUTEIBHOMN
MexaHuKd. OCHOBHBIE BBIYMCIUTEIBHBIC 3aTpaThl MNPHU PEIICHUU 3aJad METOJIO0M
KOHEUYHBIX 3JIEMEHTOB.

CpaBHUTENBHBI aHAIW3 PA3JUYHBIX PACUYETHBIX TNOAXOAOB B  3aJayax
oOecrieueHuss MPOYHOCTH KOHCTPYKIMM aBTOMOOWIIEH M TpakTOpoB. JleMoHcTpanus
pEe3yJbTAaTOB PACUETHBIX HCCIIEIOBAHUI METOJAOM KOHEYHBIX KOHCTPYKIHMN MAallvH.
[IpoGnembl BbIOOpa pacyeTHOM cXeMbl. XapaKTEPUCTUKU PACUYETHBIX MOJEIEH:
TOYHOCTb, aICKBATHOCTh U YKOHOMUYHOCTb.

Tema 2. CBegeHusi U3 MAaTEeMATHUKH U MEXaHUKHU JAeGOpMHPYeMOro TBEpAOro
TesA.

DJIeMEHThI MAaTPUYHON anreOpbl U BApUAIIMOHHOTO UCUUCIICHUSL.

[lepememienus, nedopmanuu, HampsikeHus. CBsS3b MEXKIY HaANPsSHKCHUSIMUA U
nedopManusiMu. YpaBHEHHS paBHOBecus. ['panuunbie ycnoBus. OOmme cxeMbl
pelieHusT 3aJad MEXaHWKA KOHCTpyKuui. [IpuHUMN MHHMMyMa TOTEHIIMAIbHOU
SHEPrHUH.

Tema 3. Merog KOHEYHBIX 3JJI€MEHTOB KAK BBIYHCIMTENbHBI MeETO.
pelleHus 321249 MeXaHUKH.

OcHOBHBIE TOHATHS MeToAa KOHEYHBIX anemMeHToB (MKD). O630p THIOB
KOHEYHBIX 31eMeHTOB. OCOOEHHOCTH pacueTa KOHCTPYKIUH ¢ ucrnoyib3oBanueM MKD.
CtpykTypa COBpEMEHHOTO IIporpaMmMHoro oodecnedenuss MKO.

CriocoObI BBIBOJIa COOTHOIICHHUH MeTo/1a KOHEUHbIX 37eMeHToB (MKD). Ipsmoi
METOJI TIOJIYyYEHUS KOHEYHO-IJIEMEHTHBIX COOTHOIIEHUN. CTEpKHEBOM KOHEUHBIN
anemeHT. dopmMupoBaHHE TI00ATHHON MATPHUIILI KECTKOCTH KOHCTPYKIIMHU U3 MATPHII
KECTKOCTHU OTJEIbHBIX JIIEMEHTOB (Ha MPUMEPE CTEPKHEBOM 3a7auH ).

BapuanmonHbie TpUHIUIIBI - OCHOBAa (POPMHUPOBAHUS Pa3pEIIAONINX YPaBHEHUMN
MKD. BriBox wmarpuusbix ypaBHeHHnd MKD Ha OCHOBE NpuUHLIHIIA MUHUMYyMa
NOTEHIMAIbHOW 3Hepruu. OcHoBHble Matpuiel MKD - xectkoctn, macc u ap..
Bektopel  Harpy3ok OT BHEHNIHUX CHJ. Y4YeT HadalbHBIX Jedopmaiiui,
MpEBAPUTEIbHBIX HaIpsKEHUI. PacrpeienieHHble Harpy3Ku B KOHEYHO-3JIEMEHTHBIX
Mojzeisax. IlpuBeneHne pacnpeneseHHbIX Harpy3okK K y3jaM KOHEYHO-3JIEMEHTHOU
MO/ICIIH.

Anmnpoxcumanust Hem3BecTHbIX B MKD. OyHkimu ¢hopMbl KOHEUHBIX 3JIEMEHTOB.
Knaccer mpumensiembix  ¢ynkiuid. CpoiictBa ¢GyHkumii dopmbl. TpeboBanus K
byakuusim popmbl. Tounocts pemennit MKD B 3aBucumMocTH OT BbIOOpa (DyHKITHIT
(bopMBL.

banounblii KOHEUHBIA 3yeMeHT. DYHKIUU (QOpMbI 0aTOYHOTO KOHEUHOTO
anemeHnTa. [lonmHoMBI DpMuTa Kak GyHKIUH (GopMbl OamoyHoro sneMeHTa. CrnocoObl



(GbopMHUpOBaHUS COOTHOILIEHHWHA METOAA KOHEYHBIX DJIEMEHTOB B  Pa3JIMYHBIX
KOOPAMHATHBIX CUCTEMAX.

YucneHHOE UWHTETPUPOBAHUE TIPU BBIYMCICHUM KOIPPHUIMEHTOB MAaTpPHUIL
KECTKOCTH, Macc u aApyrux wmatpur, B MKD. Kanmpatypueie ¢opmynsl ['aycca —
Jlexxannpa.

Tema 4. Merox KOHEYHBIX 3JIEMEHTOB 3a/iaye ILUIOCKOr0 HAINPSAKEHHOTO,
IVI0CKOI0 1e(hpopMUPOBAHHOIO COCTOSTHUM

TpeyronpHbli KOHEYHBIM JJIEMEHT Ul PELICHUs IUIOCKOM 3aJadyd TEOPHUH
ynpyroctu. Tpeyronbabie L-koopauHaTe! miomaau. Mcnonb3oBanue L-koopauHar ass
nocTpoeHust GYHKIMM (POPMBI TUIOCKOTO TPEYTOIBHOTO KOHEYHOTO 3JieMeHTa. CBsi3b L-
KOOpJMHAT ¢ (U3UYECKUMHU (JI€KapTOBBIMU) KOOPJMHATAMU TPEYTOJbHOI'O KOHEYHOTO
anemenTta. JuddepennupoBanue L-koopauHaT 1o (Qu3MUecKuM  (JIEKAPTOBBIM)
KOOpAMHATaM 3JIeMEeHTa. Marpuia KECTKOCTH IUIOCKOTO TPEYTroJIbHOTO KOHEYHOTO
AJIEMEHTA.

Tema 5. Teopusi n3onapamMmeTpu4ecKuX KOHEYHbIX 3JIEMEHTOB

OyHKIIUU (bopMbI M30I1apAMETPUIECKUX KOHEYHBIX 3JIEMEHTOB.
N3onapamerpuyeckne KOHe4YHbIE 3yieMeHThl Jlarpanm:keBa m CepeHIHMIOBa CEMEHCTB.
CyOnapameTrpuyeckne, HM30IapaMETPUUYECKHE, CyINeprapaMeTpUUYecKue KOHEUHbIE
ANEMEHTHI. ECTECTBEHHBIE KOOPAMHATHI M30IIAPAMETPUUECKUX DJIEMEHTOB, UX CBS3b C
¢usnueckumu koopauHatamu. JuddepenunpoBanue no (GpU3IMYECKUM KOOpIUHATAM
GyHKuMii  QOpMBI  SBHO  BBIPQKEHHBIX 4Ye€pe3 ECTECTBEHHbIE  KOOPIMHATHI.
YeTblpeXyroabHblil OMIMHEHHBIN HW30MapaMeTPUUYECKUN KOHEUYHBINH 3JIEMEHT TIOCKOTO
HaIIPSKEHHOTO COCTOSIHUS. OO6beMHBII BOCBMMY3JI0BOU LIECTUTPAHHBIN
M30MIapAMETPUYECKUM  KOHEYHBIM DJJIEMEHT U1 MOJCIMPOBAHUSA TPEXMEPHOIO
HaNpPsHKEHHO-N1€()OPMUPOBAHHOTO COCTOSIHUSL.

basucHble  (QYHKIMM  KOHEYHBIX  3JEMEHTOB  HEPAPXUUYECKOT0  THIIA.
[IpenmymiecTBa penieHus! 3ajad C HUCIOJb30BAHUEM 3JIEMEHTOB HAa OCHOBE (YHKIIHUI
(hopMBbI HEPAPXUUECKOTO THUTIA.

Tema 6. Moaenau MeToIa KOHEYHBIX IJIEMEHTOB /Jsl pacyera IUVIACTUH U
000J104eK

KoHeuHble »anemMeHTHl 151 pacyeta u3ruba muactuH. DyHKUUA  (POPMBI
sneMeHTOB. COBMECTHOCTh 3JeMeHTOB. KOMOMHUpOBaHHE C 3JIEMEHTaMU pacuera
MJIOCKOTO HANPSDKEHHOTO COCTOSIHUSL JUISl CO3/IaHMSI DJIEMEHTOB OO0OJIOYKHM OOILIEro
nosoxxeHusi. KoHeuHble 3J1eMeHThl TOHKOH OCECUMMETPUYHON 000JI0UKH.

Tema 7. MogenupoBaHue TeIUIONPOBOAHOCTH METOAOM KOHEYHBIX
3JIEMEHTOB

YpaBHeHHE TEIIONPOBOMHOCTH. ['paHuyHBIE YyCIOBHS I YpPaBHEHUSA
TEIUIONIPOBOAHOCTY YUYET I'PaHUYHBIX YCJIOBUM IIEPBOrO, BTOPOrO U TPETHETO POJA.
CrammmonapHasi TerIONpoBOAHOCTh. YpaBHeHus Jlammaca, [lyaccona. @opmynupoBka
METOJ1a KOHEUHBIX DJIEMEHTOB Ul PELICHUSI YPABHEHHMS TEIUIONPOBOAHOCTH HA OCHOBE
Metosa byOHoBa-TI"anepkuna. Yuet rpaHUYHBIX YCIOBUMN B 3a/1aue TEIJIOMPOBOIHOCTH.

Pemienne 3agaum HecTalMOHApPHOW TEIJIONPOBOJHOCTA METOAOM KOHEYHBIX
AJIEMEHTOB. SIBHAasl U HEsBHAs CXEMBI TPEYTOJbHUKA, cXeMa UHTerpupoBanus Kpanka-
Huxkomncona.



Tema 8. IddexTuBHBIE UYNCIEHHbIe AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM NPOrpaMMHOM O0ecleYeHHH MeT0/Ia KOHEYHbIX 3JIeMEHTOB

CpoiicTBa MaTpHIl CHCTEM JMHEHHBIX aireOpauvyeckux YpaBHEHHU Mpu
mozaenupoBanuu MKD. AJTOpUTMBI pellieHUsT CUCTEM OOJBIIMX CHCTEM JIMHEHHBIX
anredpanvyeckux YpaBHEHUN C CUMMETPUYHBIMHU pa3peKeHHbIMH MaTpullaMu. Metoj
LDLT s pemienus cucteM JMHENHBIX anreOpandeckux ypasHenuii B MKD. O6nacTsb
npumenumoctd Meroga LDLT.  UrepanuoHHbIE METOABI PEINEHUS CBEPXOOJIBIIUX
cuctreM MKD. Meron CONpsSKEHHBIX TPAJUCHTOB. YCKOPEHHE MPSIMBIX H
UTEPAIMOHHBIX METOJOB 32 CUET CIEUUAIBHBIX MPOLEIYP HyMEPALMHU Y3JI0B KOHEYHO-
AJIEMEHTHBIX MOJEIIEH.

Crioco6s1 xpaHeHus paspekeHHbIx Matpul] B MKD. 3amonHeHnue pa3pexeHHbIX
Matpuy MKD npu pemeHur CHCTEM YpaBHEHUN NPSAMBIMM MeETOJaMU. MeTonbl
SKOHOMHUM MaMsiITH W MOBbIIIEHUS cKopocTu pemenuss MKD. IlpencraBnenue c
MIOMOIIBI0 TeOpUM TpadoB Mporecca HUCKIIOUCHUSI CTENEHEW CBOOOMABI. AJTOPUTMBI
BbIOOpa ONTUMAIBHOIO TMOPSAJKAa HCKIIOUYEHUS Kommunuza, Karxuina-Makku,
MapaJUICIbHBIX U BJIOKEHHBIX CEUCHUN.

B03MOXHOCTH MapajuieIbHOTO pEUIeHUs 3a7a4 METOJIOM KOHEYHBIX 3JIEMEHTOB.
O030p YHCIEHHBIX AJITOPUTMOB MApPaALIEIBHOIO PELIEHUS CHCTEM alredpandecKux
ypaBHeHMT MKD Ha MHOTOSAEpHBIX M MHOI'ONPOLIECCOPHBIX BBIYMCINUTEIBHBIX
CUCTEMAX.

Tema 9. IlyTu noBbIlIeHUS] TOYHOCTH PACYETHOr0 AHAIU3A KOHCTPYKUMM
aBTOMOOMJIC M TPAKTOPOB, BBINOJHAEMOI0 METOJ0M KOHEYHBbIX 3JIEMECHTOB

OCHOBHBIE MPUEMBI U CIIOCOOBI MOJICTUPOBAHUS JIETalIeH, y3JI0B U KOHCTPYKIIUN
aBTOMOOUJIEH U TPAKTOPOB METOJIOM KOHEUYHBIX 3JIeMEHTOB. OCOOCHHOCTH PACUETHBIX
CXEeM M KOHEYHO-IJIEMEHTHBIX MOJIeTIeH JeTalieid, y3J10B U KOHCTPYKIIHI aBTOMOOUIIEH 1
TpakTopoB. IIpenmyiecTBa W HEAOCTATKM PA3JIMYHBIX PACYETHBIX IOAXOJOB IIPH
BBITIOJIHEHUH HCCIIEOBAaHUN KOHCTPYKIIMM aBTOMOOMJIEH W TPAKTOPOB YHCICHHBIMU
Metonamu. [lorpemHocTr, BO3HHMKAIOIIAE TMPU pacdyeTax METOAOM KOHEUHBIX
AJIEMEHTOB KOHCTPYKUMKA MamuH. [lyTH TOBBIIEHUS TOYHOCTH BBINOJHSIEMOIO
METOJIOM KOHEYHBIX JIEMEHTOB PacUeTHOTO aHaM3a HaMpsKEHHO-Ae(HOPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIMM MaIIuH.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

Meroauka mpenoiaBaHus AUCIHUIUIMHBI «METON KOHEUHBIX DJIEMEHTOB» U
peanu3aiys KOMIETEHTHOCTHOTO IOIX0Ja B M3JI0KCHWHW W BOCIPHITHH MaTepHalia
MpeayCMaTpuBaeT MCIOJb30BAaHUE CICAYIONIMX AaKTHBHBIX (OPM  TMPOBEACHUS
TPYIIIOBBIX, HHIWBHIYAIbHBIX, ayIUTOPHBIX 3aHITHH B COYCTAHWU C BHEAYIUTOPHOU
paboToii ¢ 1enbl0  (QOpPMHUPOBAHUS W Pa3BUTHS TPOPECCUOHATBHBIX HABHIKOB
00yJaroImuXcs:

— TIOJITOTOBKA K BBITIOJITHEHUIO TIPAKTUICCKUX pabOT B JIAOOPATOPHSIX BY3a;

— TIOJITOTOBKA, TMPEJCTaBIEHUE U OOCYXKJEHWE TMPE3CHTAllMi Ha CEeMHHAPCKUX
3aHATHUSX;



— OpraHu3alys U MPOBEACHUE TEKYIIEro KOHTPOJIS 3HAHUN CTYAEHTOB B (popMe

0JIAHKOBOT'O TECTUPOBAHUS;
— MPOBEACHUE MACTEP-KIACCOB AKCIEPTOB M CIEIHAIMCTOB B 00JACTH YMCICHHBIX
METOJIOB U MIPUKJIATHON MEXaHUKHU.

6. OneHoYHbIE CPeACTBA AJIA TEKYLIEro KOHTPOJIA YCIeBAEMOCTH, IIPOMEKYTOYHOM
aTTeCcTAlUM 110 UTOraM OCBOCHMS IUCHUILIMHBI M Y4eOHO-MeTOoAuYecKoe
o0ecneyeHre caMOCTOATENbLHOM PadOThI CTYICHTOB.

B nmpouecce 00ydeHHs HCHONB3YIOTCA CIEAYIOUIME OLIEHOYHBbIE (OPMBI
CaMOCTOSITENIbHOM pabOThl CTYAECHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIA
YCIIEBAEMOCTH U IIPOMEXKYTOUYHBIX aTTECTALUM:

- TIOJArOTOBKA K BBIIOJIHEHMIO JJAOOPATOPHBIX padOT U UX 3aIUTA.

OneHouHbIE CpencTBa  TEKYIIEr0  KOHTPOJS — yCIEBAEMOCTH  BKIIFOYAIOT
KOHTPOJIbHBIE BOINPOCHI U 3aJaHus B (opMme OJaHKOBOro M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, AJI1 KOHTPOJIA OCBOEHUSI 00YHYarOUMMUCS Pa3J€i0B IUCHUTLTUHBI.

OOpa3npl TECTOBBIX 3aJaHWM, 3aJaHUl KYpPCOBBIX IPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUM JUIA TPOBEICHUS TEKYLIEro KOHTPOJSA, HK3aMEHAI[MOHHBIX
OWJIETOB, IPUBEACHBI B IPUIIOKEHUU 4.

6.1. ®oH/ OLIEHOYHBIX CPEACTB IJIsl MPOBeIeHUS MPOMEKYTOUYHOMH aTTeCTAlNH
00y4aIMXcs M0 JUCHUILIMHE (MOYJIIO0).

6.1.1. Tlepeuenbp KOMIETEHIIMN C yKa3aHMEM JTamoB WX (HOPMHUPOBAHMS B MPOIECCE
OCBOCHHMSI 00pa30BaTEIHHON TPOTPAMMBI.

B pesynpraTe OCBOCHUS JUCHUUILIUHBI (MOAyJsA) (QOPMUPYIOTCS — CIEAYIOIINE
KOMIIETEHIINH:

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrPaMMbl 00y4ar0IUIICH
KOMIIeTeHIIUH J0JIZKEeH 00J1a1aTh
OIIK-4 CHOCOOHOCTBIO YUHUTHIBATH COBPEMEHHBIE TEHJICHIIUN PAa3BUTUS TEXHUKHU U

TEXHOJIOTHI B CBOEH MpodhecCuOHaTbHOM TSI TeIbHOCTH

I1K-4 TOTOBHOCTBIO BBITIOJIHATH HAYYHO-UCCIIEIOBATENbCKIE PaOOThI B 00JIaCTH
MPUKJIAJHON MEXAHUKH C UCITOJIb30BAaHUEM COBPEMEHHBIX
BBIYMCIIUTEIIbHBIX METOJI0B, BBICOKOIIPOU3BOIUTEIIbHBIX BIUUCIUTEIBHBIX
CHCTEM M HaYKOEMKHUX KOMIBIOTEPHBIX TEXHOJIOTHI, IIIUPOKO
PacCIpOCTPAaHEHHBIX B MPOMBILIJIEHHOCTA CUCTEM MUPOBOT'O YPOBHSI, U
AKCTIEPUMEHTAIBHOTO 000PYAOBAHUS JJIS MPOBEIACHUS MEXaHUISCKUX
HUCIBITAaHUN

B mporecce ocBoeHust 00pa3oBaTeIbHON MPOTPAMMBI JaHHBIC KOMIICTCHIINH, B
TOM YHCJIE UX OTJCIbHBIE KOMIIOHEHTHI, (DOPMUPYIOTCS MOATAIMHO B XOAE OCBOCHMS



0oOy4aronMMUCs JUCIHUIUIMH (MOAYJIeH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
U KaJeHAapHbIM IrpaduKkoM y4eOHOTro nporecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUSA KOMIIETEHIIUIA,
(popMHpYyeMBIX 10 HTOTaM OCBOCHHS AUCHUILIUHBI (MO1YJISI), OMUCAHUE LKA

Ilokazarenem

OLICHUBAaHUA

OLICHUBAHUS.
KOMIIETEHIIUN

Ha

Pa3IUYHBIX

oTarax

ux

(bopMHUpOBaHUS SBISICTCS JTOCTH)KCHHE OOYUYAIOMUMHUCS TUIAHUPYEMBIX Pe3yIbTaTOB
00y4eHHUs MO JTUCHUIUIUHE (MOJIYIIIO).

OIIK-4. CiocoOHOCTh YYUTHIBATH COBpeMEHHbIe TeHAEeHIIUN PA3BUTHS TEXHUKHN U TEXHOJIOTHIl B CBoeil
npodeccHoHAJIbLHOM 1eATeJIbHOCTH.

Kputepun onennBanus

IToxa3aresn

2 3 4 5
3HATH: OOyyaromuiicst OO6yuaronuiics OO6yuatonuiics OO0yuaronuiics
HalpaBJICHAA JIEMOHCTPUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUUHBIE | JEMOHCTPUPYET
pa3sBUTHA OTCYTCTBHUE HUJIN HETIOJIHbIC 3HAHUS 3HaHMA B 001acTH IIOJIHBIE 3HAHUS B
BBIMHCIUTEJIBHBIX HEIOCTATOYHOE COOTBETCTBUE HaIpaBJICHUN pa3BUTHS HaIpaBJICHUN pa3BUTHS obxactu
MCTOZOB B 3HaHUIl HalpaBICHUN BBIYUCIIMTCIIBHBIX BEIYHCIIATEIBHBIX METOJIOB | HAalpaBJICHUH
MCXaHHUKC H pa3BUTHA BEIYUCIUTENBHBIX METOIOB B MEXaHUKE U B MEXaHHUKE U pa3BUTHA
s dexTHBHBIC METOJIOB B MEXaHUKE U 3¢ GEeKTUBHBIX 3¢ PEeKTUBHBIX BBIYHUCIIUTENBHBIX
BBIMHUCIINTCIIBHBIC 3¢ G EKTHBHBIX BBIYUCIIUTEIBHBIX BBIYUCIIUTEIBHBIX METOJIOB B
aIropHuTMEI, BBIYUCIIUTENBHBIX aITOPUTMOB, | AJITOPUTMOB, aJTOPUTMOB, MEXaHHUKE U

MIPUMEHSAEMbIEC B
COBPEMEHHOM
MpOrpaMMHOM
obecreueHun s
peuieHus
MPUKJIAIHBIX 3a7a4
aHaImM3a
HaNpPsHKEHHO
ne(pOpMHPOBaHHOT
0 U TEINIOBOT'O
COCTOSIHU I
KOHCTPYKLUHI
aBTOMOOWIICH U
TPaKTOPOB.

IIPUMEHSEMBIX B COBPEMEHHOM
MIPOrPaMMHOM OOeCTIeUeHU N
JUISL peIICHUS IPUKIIATHBIX
3aj1a4 aHaJIM3a HANPsHKEHHO
JeOpMHUPOBaHHOTO H
TETJIOBOTO COCTOSTHUH
KOHCTPYKIUH aBTOMOOWICH 1
TPaKTOPOB.

MMPUMCHACMBIX B
COBPEMEHHOM
MpOrpaMMHOM
obOecreyeHnH JIs
pELIeHUs] TPUKIAIHBIX
3a/1a4 aHaju3a
HaNPSHKEHHO
Je(OPMHUPOBAHHOTO U
TETJIOBOTO COCTOSIHUI
KOHCTPYKLUHI
aBTOMOOWIICH U
TpakTopoB. JlomyckaroTcs
3HAYUTEIIBHBIC OIIMOKH,
MPOSBIIAETCS
HEJIOCTATOYHOCTh 3HAHUH,
0 psAy NoKa3aTenew,
oOygaromuics
HCIIBITHIBAET
3HAYUTCIIbHBIC
3aTpyAHEHUS IIpU
OIIEPUPOBAHUU 3HAHUAMHU
MIPY UX TIEpEHOCEe Ha
HOBBIC CUTYalluH.

MPUMEHSIEMBIX B
COBPEMEHHOM
MIPOrPaMMHOM
00ecTieYeHUH ISl peIIeHHS
MPUKIAIHBIX 3aa4
aHanM3a HalpsHKeHHO
Ie(OPMHUPOBAHHOTO U
TETIOBOTO COCTOSIHUI
KOHCTPYKLIUI
aBTOMOOWIIEH 1
TPaKTOPOB., HO
JIOTTYCKaIOTCS
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHEHHUS
MIPU aHATUTHYECKUX
onepanusx.

s deKkTuBHbIC
BBIYHMCITUTELHBIX
aJITOPUTMOB,
MPUMEHICMBIX B
COBPEMEHHOM
MIPOTPaMMHOM
obecreueHU IS
peneHus
MIPUKJIATHBIX
3a/1a4 aHajnu3a
HATIPSKEHHO
nehopMHUPOBAHHO
r'0 U TEIIOBOTO
COCTOSIHUI
KOHCTPYKLUH
aBTOMOOWMIICH 1
TPaKTOPOB,
CBOOOTHO
OTepUpPYyeT
npuooOpe-
TEHHBIMH
3HAHHUSMH.




yMeTh: OO0yuatonmuiicss He ymeeT Wik 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 aHaJIH3a UCTIONB30BaTh UCTIONb30BaTh yMeHUil:
HAIIPSKEHHO HaMpsKEHHO COBPEMEHHOE COBPEMEHHOE
JeOpMHUPOBAHHOT | ne)OPMUPOBAHHOTO IpOrpaMMHOE IIpOrpaMMHOE HCTIONb30BaTh
on TeHHO‘fOFO _ | TemnoBoro cocrosnuii retanei obecrieueHue s obecrieueHue s COBPEMEHHOE
COCTOAHUH ACTANCH |y y3 5108 apTOMOGHIIEH 1 pPacUeTHOTO aHaJIN3a PacUeTHOrO aHAIIN3a MIPOrpaMMHOE
:B};i)ﬁ):&meﬁ u TPAaKTOPOB. HanpsKEHHO HaIMpsKEHHO obecrieueHne uIs
TPaKTOPOB. Te(OPMHIPOBAHHOTO U Ie(OPMIPOBAHHOTO U pacueTHorO
TEIUIOBOrO COCTOSHUI TEIUIOBOIO COCTOSHUI aHalm3a
JieTanel 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, | aBTOMOOWIEH 1
HPOSIBIIAETCS HETOYHOCTH, 3aTPYJHEHUS | TPAKTOPOB.
HEIOCTaTOYHOCTD IPH IEPEHOCE YMEHUH Ha
BJIaJI€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 MOBBIIIEHHON
HOBBIX CUTYyallHsX. CII0’KHOCTH.
BJIA/IeTh: OO0yuaromuiics He BlageeT OO6yuaronuiics He B OOGyyaronuiicst 4aCTUIHO OGyuaromuiicst B
HaBbIKamMUn WU B HEJOCTATOYHOU MIOJIHOM Mepe BIlaJeeT BJIaJIe€T HaBBIKAaMU MIOJIHOM 00bEMe
HUCIIOJIb30BaAHMSI CTCIICHU BJIAJICCT HABbIKAMU HaBBIKAMU HCIIOJIL30BAaHUS OJTHOM U3 BJIAJICET
O/IHOH U3 HCIOJIb30BaHUs OJTHOM U3 UCTIONIb30BaHUsI OTHOM U3 | COBPEMEHHBIX HaBBIKAMU
COBPEMCHHBIX COBpPEMEHHBIX COBpPEMEHHBIX BBIYUCIIUTENLHBIX HACIIONb30BaHMS
BBIYHUCIIUTCIIBHBIX BBIYKCIIUTEIBHBIX IIPOTPAMM, BBIYUCIIUTENBHBIX [IPOrpaMM, pean3yrouen OHOH U3
IIpOrpaMM, peanu3yoomei MeTo IpOrpaMM, PEaNn3yIoIed | METOA KOHEUHBIX COBPEMEHHBIX
peanusyomen KOHEYHBIX 3JIEMEHTOB, JJI METOJ KOHEYHBIX 3JIEMEHTOB, JUJIsl pacyera BBIYHUCIIUTEbHBIX
METOJ KOHCYHBIX pacuera HanpsKEHHO 3JIEMEHTOB, JJIA pacyeTa HaIIPSHKEHHO IIPOTpaMM,
SJICMCHTOB, ISt ne(OopMHUPOBAHHOTO U HaIPSKEHHO JeopMUPOBAHHOTO 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 U
TPaKTOPOB .

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

TETJIOBOTO COCTOSIHUI
Jieranei u y3ioB
aBTOMOOWMIICH U TPAKTOPOB

HaBbiku 0cBOEHBI, HO
JIOILYyCKAIOTCS
HEe3HAYMTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYIHEHHS
IIpU NIEPEHOCE YMEHUN Ha
HOBBIE, HECTaHJAPTHBIE
CUTYaLlUH.

METOA KOHCUYHBIX
JJIEMEHTOB, IS
pacyera
HATIPSKEHHO
Je(OPMHUPOBAHHO
T'O ¥ TETIOBOTO
COCTOSIHUH
JieTaneil u y3iuoB
aBTOMOOWIIEH 1
TPaKTOPOB .
CB00OOIHO
NIPUMEHSIET
MTOJIyYCHHBIC
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HCTIBITBIBACT
3HA4YNTEIIbHBIC
3aTpyIHEHUS MIPU
NPUMEHEHUHU HaBBIKOB B
HOBBIX CUTYyallUsX.

HaBBIKH B
CUTYaIHsAX
TTOBBIIICHHOM
CJIO)KHOCTH.

IIK-4. '0TOBHOCTH BBITIOJIHATH HAYYHO-HCCJIeI0BAaTEIbCKHE PA0OTHI B 00J1aCTH MPUKJIATHOH MEXaHUKH C

HCIIOJB30BAHUEM COBPEMEHHBIX BBIYMUC/INTE/IbHBIX METOA0B, BLICOKOIIPOU3BOAUTEC/IbHBIX

BBIYUC/IUTEJIBHBIX CUCTEM H HAYKOEMKHX KOMIILIOTEPHBIX TeXHOJIOFHﬁ, IIAPOKO PaACIIPOCTPAHEHHBIX B
NMPOMBIIIVICHHOCTU CUCTEM MUPOBOI'0 YPOBHSA, H IKCIICPUMEHTAJBHOI'O 060py}IOBaHI/Iﬂ AJIsI MIPOBEACHUA
MeXaHN4YeCKUX UCIIbITAHUM.

Kputepun onennBanus

IToxa3arean

2 3 4 5
3HATH: OOyuaromuiics OO6yuaronuiics OO6yuatonuiics OO0yuaronuiics
BO3MOKHOCTH JIEMOHCTPHUPYET MOJHOE JIEMOHCTPUPYET JEMOHCTPUPYET YACTUYHBIE | JEMOHCTPUPYET
COBPEMEHHOTI'O OTCYTCTBUE 3HAHUI WIIH HETIOJIHbIE 3HaHUS B 3HAaHUA B 00J1aCTH MIOJIHbIC 3HAHUS B
HpOrpaMMHOT0 HEJIOCTAaTOYHOE COOTBETCTBHE | 00JacTH BO3MOXKHOCTEH BO3MOYKHOCTEH obnactu
obecneueHus 3HaHMH B 00JIACTH: COBPEMEHHOTO COBPEMEHHOT0 BO3MOYHOCTEHN
METOZIa KOHCTHBIX BO3MOXHOCTEH COBPEMEHHOTO | MPOrPaMMHOTO MIPOTPaMMHOI0 COBpPEMEHHOTO
SNEMEHTOB Ul MIPOTrPaMMHOT0 00eCIeUeHNUS obecrieueHnst METoAa obecrieueHnst METoaa IIPOTPaMMHOTO
peIICHHA METOJ]a KOHEUHBIX JIEMEHTOB | KOHEYHBIX 3JIEMEHTOB KOHEYHBIX JJIEMEHTOB Il | OoOecHedeHns
WHXXCHCPHBIX 3a71a9 | nysi pelIeHHs WHKEHEPHBIX JUIsL pelieHus PELICHUS HHXCHEPHBIX MeToza
1pY TIPOU3BOACTBE, | 335a4 MpU MPOU3BOCTBE, HWH)KEHEPHBIX 3aJa4 Ipu 3aJa4 Ipy NPOU3BOJCTBE, KOHEUYHBIX

MOJICpHU3AIMU 1
pEMOHTe
TPAHCIOPTHO-
TEXHOJIOTHYCCKHUX
CPEICTB, X
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIUIEKCOB Ha UX
Oase.

MOACpHU3alIUN U PEMOHTEC
TPaHCIIOPTHO-
TEXHOJIOTMYECKUX CPEACTB, UX
TEXHOJIOTHYECKOTO
000pyI0BaHUS ¥ KOMILICKCOB
Ha ux Oa3se.

MPOM3BOJICTBE,
MO/ICPHU3AIIMU U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTUUECKHX
CpPEACTB, UX
TEXHOJIOTUYECKOTO
000pyIOBaHUS H
KOMILJICKCOB Ha nX 0ase.

Homnyckatorest
3HAYUTEIIBHBIC OIIMOKH,
MIPOSIBIISIETCS
HEIOCTaTOYHOCTh 3HAHUH,
10 psiiy ToKa3aTeseH,
obOy4aromuics
UCTIBITHIBACT
3HAYUTEJIbHbIE
3aTpyIHEHUs IpU
ONepUPOBAHUYU 3HAHUSIMU
MIPU UX MEepEeHOCe Ha
HOBBIC CUTYaIlUH.

MOJCpHU3alIUN U PEMOHTC
TPaHCIOPTHO-
TEXHOJIOTUYECKUX CPEACTB,
HUX TCXHOJIOTHYECKOT'O
00opyaoBaHus U
KOMIUIEKCOB Ha UX 0a3se, HO
JIOTTYCKArOTCS
HE3HAYHTEIIbHbIC OLINOKH,
HETOYHOCTH, 3aTPyTHECHHUSI
MPU aHATTUTHYECKUX
orepanmsx.

9JIEMEHTOB ISt
peuenus
HWHXCHEPHBIX
3aa4 npu
MIPOU3BOJICTRBE,
MOJICPHU3AINN U
pEeMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
CpPE/ICTB, UX
TEXHOJOTHYCCKOT
0 o0opyaoBaHUs
1 KOMIIJICKCOB Ha
nx Oazse,
CcBOOOIHO
omepupyer
npuoOpe-
TEHHBIMHU
3HAHUSMH.
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yMeThb:
TMIOJTb30BATHCS

BO3MOYKHOCTSIMH,
MPEI0CTABIISIEMbIM
U COBPEMEHHBIM
IPOrPaMMHBIM
obecreueHreM
METO0/1a KOHEUHBIX
DJIEMEHTOB ISt
MPOBEICHUS
TEOPETHYECKUX
HAaY4YHBIX
WCCIIEI0OBaHUM pU
pelieHun
HHXCHEPHBIX
3a/1a4,
BO3HHUKAKOIIUX HpI/I
MPOHU3BOJICTBE,
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,
MIPEIOCTABIIICMBIMU
COBPEMEHHBIM MPOTPAMMHBIM
obecrieyeHreM MeTo1a
KOHEYHBIX DJIEMEHTOB IS
MPOBECHUS TEOPETHYECKUX
HAYYHBIX UCCIICJIOBAHUHN MPU
PELICHUH HH)KCHEPHBIX 337134,
BO3HUKAIOIIUX TIPH
MIPOU3BOJICTBE, MOJICPHU3AINH
U PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX CPECTB, UX
TEXHOJOTHYECKOTO
000pyIOBaHUS ¥ KOMILICKCOB
Ha ux 0Oase.

OO0yuaronuiicst
JIEMOHCTPHUPYET HEIIOITHOE
COOTBETCTBHE
CIEAYIOIINX YMEHUN:

MOJIb30BAThHCS
BO3MOXXHOCTSIMH,
MPEOCTABIIACMBIMU
COBPEMECHHBIM
MIPOTPaMMHBIM
00eCIIeueHNEM METOIA
KOHEYHBIX 3JICMEHTOB ISt
TIPOBEICHUS
TEOPETHYCCKUX HAYUHBIX
UCCIIeA0OBaHUH IIpU
PEIICHIH UHKCHEPHBIX
3a/1a4, BO3HUKAIOIUX IPU
MIPOU3BOJICTRBE,
MOJICPHU3AINH U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHYECKHUX
CPEeICTB, MX
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIIJICKCOB Ha uX 0a3e.

JonyckatoTcs
3HAYUTEIIBHBIC OIIMOKH,
TIPOSIBIISCTCS
HEJI0CTAaTOYHOCTD
BJIaJICHHSI HABBIKAMH 10
Py TOKa3aTenei,
OO0yJatomtuiics
HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTPyAHEHUS TIPH
MPUMEHEHUN HABBIKOB B
HOBBIX CUTYAIHSIX.

OOyuaronuiicst
JIEMOHCTPHUPYET YaCTHYHOE
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
KOMIIJICKCOB Ha Ux 0ase.

YMeHus OCBOEHBI, HO
JIOTTYCKaIOTCsI
HE3HAYMTEJIBHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
TIPH TIEpeHOCEe YMECHUH Ha
HOBEIE, HECTAHIAPTHEIC
CUTYAIIHH.

OO6yuarontuiics
JIEMOHCTPHUPYET
HOJIHOE
COOTBETCTBUE
CIIEAYIOLINX
YMEHHIH:

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

CBo0Oo1HO
onepupyer
pHOOPETEHHBIM
U YMCHUSMH,
MIPUMEHSET UX B
CUTYAIHIX
ITOBBIIICHHOM
CJIO)KHOCTH.
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BJIA/IeTh:
preMaMA

00pabOTKH TaHHBIX
1 3 ek THBHBIMU
ITOPUTMAMH
UHTEpIpEeTALH
pe3yibTaToB
KOMITBIOTEPHOTO
aHajIM3a
HarpsHKeHHO-
nepOopMHPOBaHHOT
0 ¥ TEIIOBOTO
COCTOSIHUH AeTajei
Y y3JI0B MallIWH.

OOGyuaronuiicst He BIaaeeT
WIA B HEJOCTATOYHOM
CTEIICHH BIIaJIceT

npueMamMu 00paboTKM TaHHBIX

1 3¢ EeKTUBHBIMU

AJIrOpUTMaMu UHTECPpHIpETAlIUN
PE3YJIbTATOB KOMIIBIOTCPHOT'O

aHaJM3a HalpsHKEHHO-
nepOpMHUPOBAHHOTO H

TEIJIOBOI0 COCTOSIHUH AeTajei

1 y3JI0B MalllvH.

OOyyaroniuiics BIageet
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.

Jomnyckarores
3HAYUTENIbHBIE OIIMOKH,
MIPOSBIIAETCS
HEJ0CTaTOYHOCTD
BJIaJICHUSI HABBIKAMU T10
Py TOKa3aTenei,
OO0y4atomtmiics
HCTIBITHIBACT
3HAYUTEIIbHBIC
3aTpyAHEHUS [IPH
MPUMEHEHUU HAaBBIKOB B
HOBBIX CUTYAIIHSIX.

OO0yyJaronuiicst 4aCTUIHO
BIafeeT

npreMamMu 00padoTKH
JIAaHHBIX U 3 PEKTUBHBIMA
NTOPUTMaMHU
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
aHaM3a
HAIpPSHKEHHO-
Je(OPMHUPOBAHHO
T'0 ¥ TEIIOBOTO
COCTOSTHUM
JieTanei u y3ioB
MallnH.

CB00OIHO
MIPUMEHSIET
[I0JIy4YEHHBIE
HaBBIKH B
CUTYaIIUsAX
MOBBILICHHOM
CJIOKHOCTH.
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[[Ixanbl OLEHWBAaHUS PE3YJbTATOB 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
y49eOHBIM IUIAHOM TI0 JAaHHOW AWCIUIUIMHE (MOIYJII0), MPU 3TOM YUYHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHka
CTEMEHU JIOCTUXKEHUSI O0YUYAIOIIMMHUCS TUIAHUPYEMBIX PE3yIbTAaTOB OOYUYEHHUS IO
JUCIUIUIMHE (MOYJI0) TPOBOJIUTCS NpErojaBareieM, BEAYIIUM 3aHSATHS IO
IUCIUIUIMHE  (MOAYJIIO)  METOJIOM  O3KCHepTHOM  omeHkud. [lo  uToram
IPOMEKYTOYHOM aTTecTallMi MO JAMCHUIUIMHE (MOMYNIO) BBICTABIISIETCS OLIEHKA
«3aYTEHO» WIH «HE 3aYTEHOM.

K nOpoMmexyTodHOil  aTTecTallMd  JIOMYCKAlOTCS  TOJIBKO  CTYJIEHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOW paboOThl, MPEeAyCMOTpPEHHbIE pabouei
nporpaMmModl 1Mo AUCHUIUIMHE «MeTOoJ] KOHEYHBIX JJIEMEHTOB». MPOIUIH
MIPOMEXKYTOUYHBIA KOHTPOIIb.

MIxana
Onucanune
OllCHUBAaHUSA

BrimonHensr Bce BHIBI yueOHOI paboThI, MPEIyCMOTPEHHBIE y4eOHBIM
IIJIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHMH, HAaBBIKOB
NpPUBEJCHHBIM B TaOnMIaxX IMoKa3aTesel, ornepupyeT MpruoOpEeTEeHHBIMU
3HAaHWUSMM, YMEHUSIMH, HABBIKAMH, IIPUMEHSET HMX B CHTYyalHsX
MOBBILIEHHONW  CJOXHOCTH. [Ipm 3TOM MOryr OBITH JIOMYLIEHBI
HE3HAYUTeNbHblE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHUs  Ipu
AQHAINTUYECKUX OIEepanusaX, MepeHoce 3HAaHUM M yMEHUH Ha HOBBIE,
HECTaH/IapTHbIE CUTYalluU

3auTeHo WA

o0Oyyaromuiicss JI€MOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HABBIKOB MO IpeaMmeTy. HaBbIKM OCBOEHBI, HO JOIIyCKAarOTCS
HE3HayUTeNlbHble OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS NIpU IepeHoce
YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYalluN

nin
06yanOIHHﬁCﬂ ACMOHCTPUPYCT 3HAYUTCIILHBIC OIJ_II/I6I(I/I, IMPOSABJIACT

HEOAOCTATOYHOCTH 3HaHI/II>'I, yMCHI/Iﬁ n BJIaaCHHUA HaBbIKaMHM IIO
HECKOJBbKHM TEMaM nopeameTa. O6yanOH1HfICﬂ HUCIBITBIBACT
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3HAQYUTEIIbHBIC 3aTPYJHEHUS IPU NPUMECHEHUM YMEHHMM U HaBBIKOB B
HOBBIX CUTYyalUsX.

He BwimonHen omauH wid  Oonee  BUIOB  ydyeOHOM  pabOTHI,
MPEIyCMOTPEHHBIX YUCOHBIM IIJIAHOM.

CTyIeHT JEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHWMN, YMCHHH,
0 HAaBBIKOB TMPUBEJICHHBIM B TaOJNMIAX TOKa3aTeNen, JJOIMyCKarTCs
© SaHTEHO 3HAUUTENbHBIE OIMIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHUH, YMCHW,
HABBIKOB TIO PSIy TOKa3aTeliel, CTYACHT HCIBITHIBAET 3HAYUTEILHBIC
3aTpyJHEHUS] TPH ONEPUPOBAHUM 3HAHUSAMU M YMEHHUSMH IMPH HX

IEPEHOCE HA HOBBIC CUTYallUH.

[TpomexyTouHas aTTecTanys o0y4aromuxcs B hopMe dK3aMeHa MPOBOIUTCS
[0 pe3yJibTaTaM BBIIOJIHEHUSI BCEX BUJIOB y4eOHOH paOOThI, MPEAYCMOTPEHHBIX
y4e€OHBIM IUIAHOM IO JAHHOW AMCHUIUIMHE (MOIYJIIO), MPU 3TOM YUUTHIBAKOTCS
pe3ynbTaThl TEKYLIEro KOHTPOJS YCIEBAEMOCTH B TeueHHe cemecTpa. OreHka
CTENEHU JTOCTHKEHUS OOy4YaloIMMUCS IUIAHUPYEMBIX pE3yJbTaTOB OOYyUEHHS I10
JUCHUIUIMHE (MOAYJI0) TPOBOJIUTCA MpenojaBaresieM, BEAyIIUM 3aHSATHS IO
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
IIPOMEKYTOUYHOM aTTECTAllMU MO0 JUCLUIUIMHE (MOJIYJIFO) BBICTABISIETCA OLEHKA
«OTJIMYHO», «XOPOILOY», «yIOBIETBOPUTEIBLHO» HUJIU «HEYIOBJIETBOPUTEIBHOY.,

K mpomexyTodyHON — aTTecTauuu  JIONYCKArTCs  TOJBKO  CTYJEHTHI,
BBINIOJTHUBIIME BCE BHUABI ydyeOHOW pabOThl, MpPEerLyCMOTpPEHHbIE padoueit
IIPpOrpaMMoOil M0  JUCHUIUIMHE «MEeTOJ KOHEYHBIX 3JIEMEHTOB». IPOIUIN
IIPOMEXYTOUHBIN KOHTPOJIb, BHITOJHWIN Ja00OPATOPHbIE paOOTHI.

Ixajsa oueHNBaAHUSA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  paboThl,
OpelyCMOTPEHHbIE  y4yeOHbIM  mIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HaBbIKOB TNPUBEJICHHBIM B TaOIUIaX IOKa3arenei,
OTsTIHo OMEepUPYeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHH;IMHV,
HABBIKAMH, MIPUMEHSET UX B CUTyalUsX MOBBILIEHHOM
cinoxHocTH. Ilpu 3TOM MOryT OBITH JOMYUIEHBI
HE3HAUUTEJbHbIE OLIMOKHA, HETOYHOCTH, 3aTPyJIHEHUS
IIPU AHATUTUYECKHUX OIEpalusix, MEPEeHOCE 3HAHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTyallnH.

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

BerlmioniHeHbI Bce BUJIbI Y4EOHOU padoThI,
PEeyCMOTPEHHBIE YIECOHBIM TJIAHOM.

OOyyaromuiicsa 1eMOHCTPUPYET 3HAUUTEIIbHbBIE
OLIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUM, YMEHUIN
VY A0BNETBOPUTENBHO | U BJIAJICHUS] HABBIKAMU 110 HECKOJIBKMM TEMaM
npeaMera. OOyJaroluics UCTIBITHIBAET 3HAUUTENIbHbIE
3aTpyJHEHHS MPU IPUMEHEHUU YMEHUH 1 HaBBIKOB B
HOBBIX CUTYyAaIHIX.

He BbIonHEeH oauH wuiad 0OoJjiee BHUJIOB Y4EOHOM
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyAeHT JAEeMOHCTPUPYET HEMNOJHOE COOTBETCTBHE
3HAHWI, YMEHUH, HABBIKOB MPHUBEJICHHBIM B Ta0IMIAX
noKa3aTresien, JOMYyCKAalTCs 3HAYMTEIbHbIE OILIMOKH,
HeynosneTBopuTenbHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHMI, HABBIKOB T10
pany IIOKa3aTeeu, CTYJIEHT UCIIBITHIBACT
3HAUWTEIBHBIE  3aTPYJHEHUS IIPU  ONEPUPOBAHHMU
3HAHUSIMU M YMEHHUSMH TMPU UX TEPEHOCE Ha HOBBIE

CUTYyalUU.

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

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecnieueHre JUCHUIIMHBI.

a) OCHOBHAas JiUTeparypa:

1. Peitznun, B. 1. MaremaTtudeckoe MojaenupoBaHue : yueOHOe mocooue
st By30B / B. W. Peiiznun. — 2-e wu3n., nepepab. m gom. — Mocksa
NznarensctBO FOpaiit, 2020. — 126 c. — (Bricmee oopazoanue). — ISBN 978-
5-534-08475-7.

URL.: https://urait.ru/bcode/451402
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0) 10oMoJIHUTEJIbHAA JIUTepaTypa:

1.  TlombemMHO-TpaHCHOPTHBIE  MAIIMHBI:  pacyeT  METAJUIMYECKUX
KOHCTPYKIIMHA METOJOM KOHEYHBIX JJIEMEHTOB: y4eOHOe IocoOue i BY30B /
A. B. Jlarepes, A. B. Bepmmmnckuii, . A. Jlarepes, A. H. lllyOun; noa pepakuueit
A. B. JlarepeBa. — 2-¢ u3n., mepepad. u mon. — Mocksa: M3natensctBo FOpaiiT,
2020. — 178 c. URL: https://urait.ru/bcode/447947

B) IPOrpaMMHoe odecrieyeHre 1 HHTePHeT-Pecypcehl:
[IporpammHuoe obecrieyeHue:
- YHUBEpCaJIbHas IporpaMma MeTo/ia KOHEUHBIX 3JIEeMEHTOB, IPUMEHsAEeMas Ha
OPEANPUATUIX MAITMTHOCTPOCHMUS;
- yHUBepcalibHasg mnporpamMma 3-D mnpoektupoBaHus, NpuUMeHseMas Ha
OPEANPUATUIX MAITUHOCTPOCHHUS;
- o(ucHOE IPOrpaMMHOE 0OeCTIeUeHHUE.
HNHuTepHeT-pecypchl HE TPEAYyCMOTPEHBI.

9. MaTepuajbHO-TeXHHYECKOE o0ecrieyeHue T CUMIJINHBI.
eCrnienuanu3upoBaHHas y4yeOHas Jjabopatopus Kadenpel «JnHamuka,
IPOYHOCTh MAalIMH M COINPOTUBIEHHE MaTepuanoB» Ayn. H-212, ocnamennas
KOMIIBIOTEPaMH C YCTaHOBJIEHHBIM HEOOXOAMMBIM POTPaMMHBIM 00€CIIEUEHUEM;
e[IpoekTOpbl, BKpaHbl s JEMOHCTpAlUMM OOydYaloIlUX MaTepUasosB,
Mpe3eHTalul, y4eOHbIX (DUIIEMOB.

9. MeToauyecKue peKOMeHAAMH JJIsl CAMOCTOSITEIbHOI padoThI
CTYJACHTOB
9.1 MeToanyeckne yKa3aHus MO BHINOJHEHUIO H 0OPMIIEHUIO PACUYEeTHBIX
3aJaHUH 10 JUCHUILINHE «MeToa KOHEeYHBIX JJIEMEHTOB

9.1.1 TpeGoBaHus K 0(p)OPMJICHUIO BHITNIOJHEHHBIX PACYETHBIX 3aJaHNH
e BrimonHeHHoe pacueTHOE 3aJaHHe JOJKHO OBITh O(OPMIICHO Ha JIUCTaX
dbopmata A4 co CIeayrOUIMMH TMOJISIMHU:

e JleBoe - 25 Mm.
e Bepxnee - 15 wmm.
e IlpaBoe - 15 mm.
e Hwxnee - 15 wmm.

e BrinosiHEHHOE pacyeTHOE 3alaHue JOJDKHO UMETh TUTYJbHBIM JucT. Ilpumep
odopMIICHUSI TUTYJIBHOTO JIMCTA TMOKa3aH B MPUJIOKECHUH.

e BrInoJIHEHHOE pacuE€THOE 3aJ]aHue JOJDKHO COACPKATh CIICIYIOIINE pa3/ieibl:
e ConepxaHue.

Bsenenue.

OcHOBHas 4acThb.

3aKJIIoueHHUE.

COmucok MCHOJIb30BaHHON JIMTEPATYPHI.
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o [IpunoxeHus (He SBIAIOTCSA 005S3aTEIBHONM YAaCTHIO OTUETA).

o CrpaHuipl  OTYETAa  JOJDKHBI ~ OBITH ~ MPOHyMEpoBaHbBL.  Hymeparms
HAYMHACTCS CO BTOPOM CTpaHUIbl. Ha THUTYJIBHOM JHCTE HOMEpP CTPAHHIIC
HE MPOCTaBISETCS.

e B OCHOBHOI 4YacTH HaxOJsTCS BCE MPOHYMEPOBAaHHBIC TJIABHI, maparpadsl H
noamnaparpadsl.

Hywmeparust maparpadoB u moanaparpadoB MPOU3BOIATCS CICTYIOIIAM
oOpazom:

o [lepBas nudpa oO03HAYaET HOMEp TJIABHI.

e Bropas mudpa - mopsakoBblii Homep maparpada.

o Tperbs mudpa - MOPSAIKOBEI HOMEp mozamaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 rimaBsl 3:

e |l Onucanue pacuyeTHOI cXeMbl

e 3.2 I'paHMYHBbIC YCJIOBHSA

e 3.2.5 I'paHnuvHbBIE YCJI0BUS N0 NMepPeMelleHuIM

Hymepanusi pucyHKOB MpPOU3BOJUTCS CIEAYIOIIMM 00pa3zoMm:
e [lepBas uudpa ob603HaUaeT HOMEP TIJIABHI.
e Bropas mudpa - nopsakoBbli HOMEpP pPHCYHKa B IJaBe.

Hanpumep, pucyHOK B TJaBe 3, UMEIOIIUNA MOPSAAKOBBIM HOMep 11:

e Puc. 3.11. /InamoroBoe OKHO BBOJA HCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJaBbl, naparpada, nmoanaparpada U pucyHKa He
ctaBuTcs. Ha3BaHue rinaBbl NUIIETCS 3arJIaBHBIMU TOJTYKUPHBIMU OYKBAMH.
Ha3Banus naparpados u noanaparpaoB MHIIYTCS CTPOYHBIMHU
MOy KUPHBIMUA OyKBaMH, 38 UCKIOYEHUEM NIEPBOM OyKBbI, 3arIaBHOM.
[Toamaparpagsl MOTYT OBITH BBIJIEJIEHBI KYPCHUBOM.

e Hymepamuss  WCMONB30BAaHHON  JTUTEPATyphl  MPOU3BOAUTCS  JUOO B
an(paBUTHOM TOpsAKe, JUOO MO Mepe CChUIOK Ha HEe B TEKCTE KypCOBOMU
paboTHI.

[Ipumepbl opopMIICHUST JTUTEPATYPHI.
Knurn:

e bunepman B.JI. — Teopus mexannueckux koyieOanmii. — M.: Bricmi. mkoa,
1980. — 408 c.
e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypuaibr:
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e bopucos 10.C., bnarosenienckuii FO.H., JImutpuuenko C.C.,
[TankparoB H.M. AHanu3 npuMEHUMOCTH YPaBHEHUI U UCCIIEI0OBAHHE
dbopmbl KpuBOH ycTanmocTH // 3aBojackast mtaboparopus. J[narHoctuka
martepuanon, Nel0, 2000. C. 41-52.

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
3aJaHuH

1. B comepxanum AO0KHBI OBbITh TMPEACTABJICHBI Ha3BaHUS BCEX TIJIaB,
naparpa¢oB u noanaparpadoB ¢ yKazaHHEM HOMEPOB HayalbHBIX CTpPAHHUII.

2. Bo BBegeHMM OOOCHOBBIBAC€TCS AaKTYalbHOCTh W CTaBUTCS 1LETb pPalOTHI,
MEPEUHCIIAIOTCS pellaeMble 3alauyd W JAeTCs KpPAaTKOE COJEp)KaHHE BCEX
raB. s KypcoBOro mpoekrta, COAEpKallero KOHKPETHBIE 3a/layu, JAeTcCs
MIOCTaHOBKa 3a/1ay.

Teopernueckas paboTa MOKET HOCUTh OMHUCATENbHBIA WM

MGTOI[I/ILIGCKI/H?I XapakKTep.

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

e JJocraHoBka 3amaun. CBeneHHS 00 OOBEKTE HCCIEIOBAHUSI U
00J1aCTH MAIIMHOCTPOCHHUS.

e Teoperuueckue OCHOBBI  pEIICHHS  3a7adyd, HCIOJIb3yeMbIe
aJIrOPUTMBI.

e OrnucaHue MPOrpaMMHOTO 0OeCIIeUeHUs

e licxonHble JaHHBIE, ONMCAHUE PACYETHON CXEMBI.

e Xapakrepuctukun moxaenmn MKD. KonmyecTBo 351€MEHTOB, Y3JIOB,
CTEIIEHEN CBOOOEI.

e OnucaHue TUNOB KOHEYHBIX 3JIEMEHTOB.

o Uudopmarus 06 ycrnoBUsX 3aKpEIICHUS U HATPY>KECHHUSI.

o [IlocnenoBarenbHOCTH  (POPMHUPOBAHUS ~ MOJECIM  CPEICTBAMU
nporpamMmbl MKD, 0cOO€HHOCTH TTOATOTOBKU MOJIEIIH.

o Hudopmarus o mporecce perieHus 3a1aqm.

e (CBeleHUS O KOMIIBIOTEpE, XapakTepUCTUKax mporpammbl MKD
(Ha3BaHwMe, BEpCHS, BO3MOYKHOCTH), HEOOXOIUMBIX
BBIYUCIUTEIBHBIX peCypcax, BpEMEHU PElISHHUS.

e AHanmu3 pe3yibTaTOB PACUETOB.
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4. B 3akjl04YeHMH  JAeTCs KpaTkas OLEHKAa W  OCHOBHBbIE  BBIBOJbI
BBITIOJIHEHHON pPalOTBHI.

5. B mpuioxkeHue BBIHOCUTCS MH(MOPMALMOHHBIA MaTepHall, HE TpeOyrouui
JETabHOTO PACCMOTPEHUSI B OCHOBHOW YacTH (Hampumep, Tabnuibl, rpaduku,
PUCYHKH, JINICTUHTY IPOTPAMM H T.I1.)

9.1.3 TpeGoBaHuUs K BBINOJHEHUI0 PACYETHBIX 3aJaHUI

1. PacdyeTHoe 3amaHue MJOJDKHO OBITH O(OPMIIGHO COTJIACHO TPEOOBaHUAM
yKa3aHHBIM BBIIIIC.

2. CopepkaHue pacueTHOTO 3aJaHusl IOJDKHO COOTBETCTBOBATH IEPEUMCICHHBIM
BBIIIIE TPEOOBAHUSM.

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

10.MeToau4yeckue peKOMeH AU ISl IPenoaaBaTeJis
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[Ipunoxenue 1.

CTpyKTypa U colep:KaHue TUCHUIIUHBI «MeT0l KOHeYHBIX 3J1€eMEHTOB
no HanpasjeHuI0 noaroroBkm 15.03.03 «IIpukiagnas MmexaHuka.
npo¢uib noaroroBku «IIporpamMmmupoBanne u HM(ppoBbie TEXHOJIOTHH B IHHAMHUKE H MPOYHOCTH» (0aKaiaBp)

Haoop 2020 r.
< Buabl yueOHoi padoThl, Dopm
g E 2| BrIIOYAs CAMOCTOSATENHLHYIO Buabl camocTosiTeIbHOH padoThl bl
Pasgen S =3 padoTy CTYEeHTOB, CTY/IEeHTOB arrect
/n S &) § U TPYA0EMKOCTh B 4acax 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 5 1-2 2 2 6
Tema 2. Ceeoenusn us
1.2 | mamemamuku u mexanuxu 5 3-6 4 6 12
oehopmupyemozo meepoozo mena.
Tema 3. Memoo Koneunvix
1.3 | anemenmos Kax evluucaumebHblil 5 7-10 | 4 6 12 +
Memoo peuwleHus 3a0a4 MeXaHuKu
Tema 4. Memoo koneunwvix
14 |2nemenmos 3a0aye ni0CKo20 5 11-14 | 4 6 12
HANPANCEHHO20, NTIOCKO20
oedopmuposannozo cocmoanuil
Tema 5. Teopusn
1.5 | uzonapamempuueckux Koneunvix 5 14-18 | 4 6 12
I1eMEeHmM 08
Dopma ammecmayuu 3
Bcero yacoB 1o IuCIUTIIHHE 18 i 26 54
B IIITOM CEMECTpe
2.1 | Tema 6. Mooenu memooa 6 1-6 11 8 18
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KOHEYHBbIX IJ1EMEHMO08 015 pacuema
naacmuH u 000104eK

2.2

Tema 7. Mooenuposanue
menionpo8OOHOCMU MEMOOOM
KOHEUHbIX IT1EMEHM 08

7-10

13

2.3

Tema 8. Ippexkmuenvie yucnennvie
anzopummol, UCHOJIb3YEMbLE 8
COBPEMEHHOM NPOZPAMMHOM
obecneuenuu memooa KOHEeUHbIX
9JIEMEHMN0B.

11-14

13

2.4

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

14-18

13

(DOpM(l ammecmauuu

Bcero yacoB 1o aAucHuIiInHe
B IMICCTOM CEMECTPE

35

26

57

Bcero 4acoB mo 1ucIUIIAHE BO
BCEX CeMeCcTpax

18

35

52

111
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Tpunoacenue 2
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHNS POCCUICKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIET'O OBPAZOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasaenue noaroroBku: 15.03.03 IlpukiiagHass MexaHuka
npoduias noarorosku «IlporpammupoBanue u HU(PPOBbIE TEXHOJOTUH B JUHAMHKE
U NpOYHOCTH» (0aKkanaBp)
Dopma 0byuenus: ouHasl

Buo npogeccuonanvroii oesmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /Junamuxa, npounocms mawiun u conpomueienue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB»

Cocras: 1. ITacniopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPEeACTB:
DK3aMEHAIIMOHHBIC 3aJJaHUS.

CocTaBUTED:

Pycanos O.A.

Mockesa, 2020 200
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IIOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTU KOMITETEHIMM

Tabnuua 1

MeToa KOHEYHBIX 3JIEMEHTOB

dI'OC BO 3

B miporiecce 0cBOEHUS JAHHOUN TUCIUTUTHHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CICTYIOIINE
o01menpodeccuoHaJIbHbIE U PO(ecCHOHAIbHbIE KOMIIETEH NN

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB Texuosoruss  ([@opma CTeneHu ypoBHell 0CBOCHUS
NH- D®OPMYJINPOB- (opMuUpOBaH (OLEHOYHO |KOMIIETEHLUIA
JEKC KA s ro

KOMIIETEHIUIl [CpeacTBa
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OIIK-4

CIIOCOOHOCTH
VIUTBIBATH
COBpEMEHHBIE
TEHICHIMN PA3BUTHSI
TEXHUKHA U TEXHOJIOTHH
B CBOCH
mpohecCHOHANBHOMN
IeaTeIbHOCTH

BHATH:
HAMPABIICHUS Pa3BUTHUS BEIYHCIUTEIBHBIX METOIOB B
MexaHHKe 1 3(Q(EeKTHBHBIC BBIYUCIUTEIbHBIC
AIITOPUTMBI, IPUMECHSIEMBIE B COBPEMEHHOM
[IPOTrPaMMHOM O0ECIEUCHUH ISl PEILICHNUS] TPUKIIaJHBIX
Bazad aHaIM3a HANPSHKEHHO 1e(OPMUPOBAHHOTO U
TETIOBOTO COCTOSHIM KOHCTPYKINH aBTOMOOMICH 1
TPaKTOPOB.

YMeTh:
MCIIOJIb30BaTh COBPEMEHHOE MPOrpaMMHOE oOecrieueHre
U1 PACUETHOI'O aHAJIU3a HAIPSKEHHO
IneOopMHUPOBAHHOT'O M TEILIOBOI'O COCTOSHHUIA AeTaNCH U
[Y3JIOB aBTOMOOWJICH U TPAKTOPOB.

BJIA/IeTh:
HaBbIKaMU MCIOJIb30BaHUS OJHON U3 COBPEMEHHBIX
BBIYHUCIUTENBHBIX IPOrpaMM, pealu3yrolel METO
KOHEYHBIX 3JIEMEHTOB, JIJISl pacyeTa HapsKEHHO
Je(OPMHUPOBAHHOTO M TEIUIOBOT'O COCTOSHHI JeTasIei
1 y3JI0B aBTOMOOMIIEH U TPAKTOPOB .

Camocrosi-
TenpHas paboTa,
TeKIHH,
MpaKTUYECKUE
BaHATHUSA

=

ba30Bblii ypOBeHb:

- CIIOCOOCH OpueHmuposamuvcs 8 HANPAsIeHUAX
paseumus GbINUCTUMENLHBIX MEMOO08 6
\mexanuke u pazbupamvcs 6 cnocobax
UCNOb308aAHUA IPDEKMUBHBIX
BLIYUCTUMETBHBIX AN2OPUMMAX, NPUMEHAEMBIX
6 COBDEMEHHOM NPOSPAMMHOM ObecneueHuu
0714 peutenus NPUKIAOHbIX 3a0a4 AHAU3A
HANPAHCEHHO 0ePOPMUPOBAHHOZ0 U MENT08020
COCMOSIHUTL KOHCMPYKYUTL a8MoMoOunel u
mMpakmopos.

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

I[loBbIIEHHBIH YPOBEHb:

- 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 pewienusi NPUKIAOHBIX 3a0ay
AHANU3A HANPSHCEHHO 0ehOPMUPOBANHO2O U
Meni08020 COCMOSIHULL KOHCMPYKYULL
aemomobueli u mpaKmopos;

- CIOCOOCH  CaMOCMOSIMENbHO — UCHOAb306AMb
cospementoe npozpammuoe obecnedenue  Oisl
ananuza HANPSINCEHHO Odeghopmupoeanto2o
cocmosiHust U npouyHocmu  Oemainell U Y3108
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MnK-4

["'OTOBHOCTH BBITIOJHSTH
HAy4YHO-
HCCIIEI0BATEIBCKHE
paboTHI B 001aCTH
MPUKJIATHON MEXaHUKH
C MICTIOJTb30BaHNEM
COBPEMEHHBIX
BBEIYHCITUTEIHHBIX
METO/IOB,
BBEICOKOTIPOU3BOTUTEID
HBIX BBIYUCIIUTEIIBHBIX
CHCTEM U HAYKOEMKHUX
KOMITBIOTEPHBIX
TEXHOJIOTHUM, IIUPOKO
[pacpoCTpaHEHHBIX B
MPOMBIIIUIEHHOCTH
CHCTEM MHUPOBOTO
YPOBHSI, U
PKCIIEPUMEHTAIIEHOTO
000pyIOBaHUS JJIs
MPOBEICHUS
MEXaHUIECKIX
MCTIBITAHU I

BHATH:
BO3MO>KHOCTH COBPEMEHHOTO IPOrPaMMHOTO
oOecrieueHnss METOa KOHEYHBIX JIEMEHTOB [UIS
pEIIEHNS MHKCHEPHBIX 3a1a4 IPU TPOU3BOACTBE,
MOJEpPHH3AIMN 1 PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPECTB, X TEXHOJIOTHIECKOTO
00OpyIOBaHUS M KOMIUIEKCOB Ha HX 0asze .

YMeTh:

[OJIb30BATHCS BO3MOXKHOCTSIMH, MIPEI0CTABIIEMBIMU
COBPEMEHHBIM NPOrPaMMHBIM 00eCIIeueHHEM MeToa
IKOHCYHBIX 3JICMCHTOB IJIsI IPOBEACHUSA TCOPETHUUCCKUX
HAYYIHBIX I/ICCJ'IGI[OBaHI/Iﬁ pyu pCUICHUN MHKXCHECPHBIX
3ajia4, BOSHUKAIOLIMX ITPU IPOU3BO/ICTBE,
MOJICpHHA3AIIMN ¥ PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEACTB, UX TEXHOJIOTHIECKOTO
00OpyIOBaHUS U KOMIUIEKCOB Ha UX 0ase .

BJIA/1eTh:

mprueMamMu 00padOTKH TaHHBIX U 3P PEeKTUBHEIMU
QJITOPUTMaMH MHTEPIPETALNN PE3yIbTaTOB
KOMITBIOTEPHOTO aHaJIN3a HaPsKEHHO-
ImeOpMUPOBAHHOTO ¥ TEIIOBOTO COCTOSTHUM JieTanei
1 y3JI0B MaIlyH.

CamocTos-
TenpHas paboTa,
lTeKImy,
MpaKkTHYeC-KUe
BaHATHA

=

ba30Bblii ypOBeHb:

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

Bocrpon3BoACTBO MOJIYyYEHHBIX 3HAHUHN B X0/
TEKYILEro KOHTPOJIS.

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH camocmosmensHo BBITIOJIHATH
TEOpPETHYECKHE HCCIIEJOBAaHMS TyTeM
MPOBEICHUSI  pPacdeTOB  METOAOM  KOHEYHBIX
HIIEMEHTOB HANPsHKEHHO-Ie()OPMHPOBAHHOTO U
TETJIOBOTO COCTOSTHHI 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 Oucuunﬂuue

«Memoo KOHeuUHbIX 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
00yJarOIIHUXCsI " MEeIarOrMYECKOTO
[paboTHHKA noJ yIpaBIECHUEM
Tlenosas w/im Mearori4eckoro  paboTHHKA C  IEJbI0 Tema (npoGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOQPECCHOHATBHO - KOHLETLMA, POJIA U
(1K) OPUCHTHPOBAHHBIX 32/1a4 MyTeM WIPOBOTO | OXWIACMBbIH PE3yIbTAT 110
MOJICIIMPOBAHMS  pealbHOW  TPOOIEeMHOM KaXJ10# urpe
cutyaruu. [103BOJSCT OIICHMBATH yMEHHE
QHAJTM3UPOBAaTh W peIIaTh  THUIIUYHBIC
npodeCCHOHATILHBIC 3a]1a4U.
[IpoGiieMHOe  3ajgaHMe, B  KOTOPOM
o0OyJaromeMycss TpeJiaraloT  OCMBICIHUTD
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3a1aHus JJIs PEIICHUs Kelc-
(K-3) OpUEHTUPOBAHHYIO CHUTYAIIHUIO, 3aJauu
HEOOXOMUMYI0 I pEUIeHUs  JaHHOU
POOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4EOHOIo
MaTepralia TeMbl, pasjelia WIH pa3/iesioB Borpocs! 1o
3 KoiiokBuym MYCIATUTMHBL, OPTraHU30BaHHOE KaK yuyeOHoOe Tevam/pazIenaM
(K) 3aHATHE B BUJIE cobecenoBaHUs pasil
JUCITUTTAHBI
Mearoru4eckoro paboTHHKA c
00y4JaroIuMUCs.
KonTtponbHas pabora CPCACTBO NIPOBEPKH  YMEHMIH TIPHMCHATH KoMI1ekT KOHTPOIBHBIX
4 MOJydCHHBIC 3HAHUS JUIS PEIIeHHs 3aaad N
(K/P) 3a/IaHMM 110 BapUaHTaM
OIIpPEIeTIEHHOTO TUIA [0 TEME WIIH pa3lely
Kpyrbiii cron, OneHoYHbIE  CpelncTBa,  mo3Bossromue | [lepedeHs MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4arolMxcst B IPOLECC TEM JUIsl TPOBEACHUS
5 Hoﬂélﬁ;izc‘;i’é’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IIPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
I[C62;TI>I ’ [ OLIGHUTh HX YMEHHE apryMeHTHpPOBAaThb MOJIEMUKH, JAUCITYTa,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebaToB
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[IpoekTt

(D)

KOHEYHBII  MPOAYKT, IOJy4yaeMbli B
[pe3yJbTaTe 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(OPMAaLOHHOM

[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
WHIUBUIYATbHBIX
MIPOEKTOB

Pabouas Terpaap
(PT)

JMaakTHYecKuit 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, II03BOJISIOIINE
OLICHUBATh U
MMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6a3zoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BAaTh CHENHAIbHBIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEJIETICHHOTO pasznena
TTVCLIUIUIMHBI,
0) PEKOHCTPYKTUBHOTO YpOBHS,
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 YMEHHH NPUMEHSITh
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, MPEACTABJISIOMNUNA COO0M KpaTKoe
M3JI0KEHUE B MMUCbMEHHOM BUJIE
MOJIyUEHHBIX PE3YyJIbTaTOB TEOPETUYECKOTO
aQHaJIM3a OIpEJCICHHOW Hay4yHOU (yueOHo-
MCCIIEIOBATENIbCKOM)  TeMBbl, TJI€  aBTOp
pacKpbIBaeT CyTh HCCIIEIyeMOH MPOOIEeMBbI,
[IPUBOJAUT PA3JIMYHbBIC TOUKHU 3PEHUS, & TAKXKE
cOOCTBEHHBIE B3TJISIJIbl 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-UCCIeA0BATEIbCKOM
WM 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
[pACCUMTAaHHOE Ha BBIICHEHHE 00beMa 3HAHUI
00ydJaroerocs 1mo OnpeaeeHHOMY pasjieny,
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 Pa3INYHbIX
o0nacTeil, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3peHus. MOoKeT BBIIOJIHATECA B
MHIWBHUIYAJIbHOM TIOPAAKE WA l"pyrIHOI\/'I
00y4aromuxcs.

TeMbl rpynImoBbIX W/ HITH

HHIAUBUAYAJIIBHBIX
TBOPYCCKUX 3a,I[aHI/II71

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aJaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBATh
MpOLEAYPY H3MEPEHUsT YPOBHS 3HAaHHWU H
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'II)HI)IM
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
AHAITUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIOIICH  JTUCHUIUIAHBI,  JIejaTh
BBIBOJIbI, 000OIIAIONINE ABTOPCKYIO TO3UIIUIO

110 TIOCTaBJICHHOU mpobeme.

Tematuka 3cce
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
CONIPOTHUBJIEHUE MATEPUATIOB)»

JucuunnvHa - MeToa KOHeYHbIX 3JIeMEHTOB

Hanpasnenue -15.03.03 IIpukiiagnas mexanuka

npodib moarotToBku: «IIporpammupoBanue u UG POBHIC TEXHOJIOTHUHU B
JTUHAMHKE B POYHOCTH» (OakagaBpHar)

Bonpocsl 1J11 KOHTPOJIA 3HAHUH

1. OcHOBHBIE MOHATUS METOJ]a KOHEUHBIX 3JIeMEHTOB. COBpEMEHHOE
nporpaMMHoe oOecnieueHue. [locnenoBarenbHOCTh pelIeHus 3a1a4
METOJIOM KOHEYHBIX 3JIEMEHTOB.

2. KoHeuHbli1 35eMeHT (onpezesieHue). ¥Y37bl KOHEYHOIO 2JIEMEHTa
(ompenenenue). CreneHu cBOOOIbI KOHEUHOTO JIeMEHTA (ONpeiesieHue).
®OyukIuu GOpMBI KOHEYHOTO JIEMEHTa (OTpeIeICHNUE).

3. CtpykTypa COBpEMEHHBIX MPOTPAMMHBIX KOMIIEKCOB METO]a KOHEUHBIX
AJIEMEHTOB.

4. Ha3znauenue u QyHKIIMH MIPETPOIIECCOpa B MPOrpaMMax METO/1a KOHEYHBIX
AJIEMEHTOB.

5. Hasnauenme u QpyHKIMHU pemiaTenns B IporpaMMax METO/1a KOHEYHBIX
AJIEMEHTOB.

6. Ha3znauenue u pyHKIMU NOCTOpOLIECCOPA B MpOrpaMMax MeToJ1a KOHEUHBIX
AJIEMEHTOB.

/. Hanpspxenus u nepopmannu (MOHATUSA, €AUHULIBI U3MepeHus). Boipaxkenus
nepopmanuii uepes nepemMenieHus. JIMHeMHbIE COOTHOIIEHUS MEXY
HaNpsHKEHUSIMU U 1e(hOpMaLIUSIMU.

8. Ilnockoe Hamps>KEHHOE U TUIOCKOE 1e(hOPMHUPOBAHHOE COCTOSTHUE.
KommnoHeHTsl HanpskeHuid U aedopmaliiii, OTIMYHbBIE OT HYJIS.

9. CooTHoIIECHUSs YIPYTOCTH JUISI MJIOCKOTO HANIPSDKEHHOTO COCTOSIHUS.

10.®ynkumu HopMbl KOHEUHBIX dNIeMeHTOB. CBoiicTBa QyHKIINH (OPMBI.

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

12. ®ynkumnu HopMbI IIOCKOTO TPEYTOILHOTO KOHEYHOTO AJIEMEHTA.

13.®dyukunu hopmbl 6aI0YHOTO KOHEYHOTO AeMeHTa. [lomrmHoMbI DpMuTa.

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

15.®ynk1un HOPMBI IMIOCKOTO YE€THIPEXYTOILHOTO KBAIPATUYHOTO §-y3JI0BOTO
KOHEYHOT'O 3JIEMEHTA.

16.®ynK1MN HOPMBI IIIOCKOTO YE€THIPEXYTOIBLHOTO KBAAPATUIHOTO 9-y37I0BOTO
KOHEYHOT'O 3JIEMEHTA.

17.®ynkimn HOpMBbI MIECTUTPAHHOTO 00BEMHOTO §-Y3JI0BOTO KOHEUHOTO
3JIEMEHTA C JIMHEMHOM allpOKCUMALIUEN.

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

19.I1psimoit meTon mostyyeHus: cootHomenunii MKO.
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20.[IpuHIMI MUHUMYMa MOTEHIIMAIBHON SHEPTUHU, KaK BO3MOKHAsi OCHOBA
MKD3.

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

22.006111ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEUHOTO 3JIEMEHTA.

23.CBoiicTBa MaTPHI] pa3peIIAIOIINX CUCTEM JIMHEHHBIX aJIreOpandecKux
YpaBHEHUH B METO/I€ KOHEUHBIX 3J1€MEHTOB. CBOMCTBA MATPHULIBI
KECTKOCTH.

24 . Martpuia >KeCTKOCTH CTEPKHEBOTO KOHEYHOTO 3JIEMEHTA.

25.Matpuna ¢yHkIui (GOpMbI CTEPKHEBOTO KOHEUHOTO 3JIeMeHTa. MaTpuiia
nedopmanuii. MaTpuiia HanpsHKEHUM.

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

27.MeTo/bl YUCIEHHOTO UHTErPUPOBaHUs (DYHKIIMI OJTHOTO apryMeHTa,
npumensieMbie B MKD. KBanparypusie popmynsl ["aycca—Jlexanapa.
®opmyJsa Tpaneunii YUCICHHOTO UHTErpupoBanus. @opmyia CuMmricona
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 TwIOAAH (L — koopauHaTh).

33.OyHKMH GOPMBI H30TIAPAMETPUUYECKUX KOHEUHBIX 3JIEMEHTOB Jlarpanxena
u CepenaunoBa CEMENCTB.

34.M3onapameTpruyecKkue KOHEUHBIE dJIEMEHTHI JlarpankeBa cemMeicTBa.

35.U30onapamerpuueckre KOHEUHbIE A1eMeHThl CepeHAnnoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAMHATHI H30MAPAMETPUIECKUX IIEMEHTOB. VX CBS3b €
¢usnueckumu koopauHatamu. JuddepennupoBanue no Gu3n4ecKum
KOOpAUHAaTaM (PYHKIMI ()OpMBI IBHO BBIPA’KEHHBIX YEPE3 ECTECTBEHHbIE
KOOPJIMHATHI.

37.YeTblpexyroabHblid OMIMHEHHBIA KOHEYHBIN 3JIEMEHT MJI0CKOHATPSKEHHOTO
COCTOSIHUS. BOCEMMY37T0BOM IIECTUTPAHHBINA 3JIEMEHT JIJI1 MOJICIMPOBAHUS
TPEXMEPHOTO HANPSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUSL.

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

39.1IpAMOYTONBHBIN KOHEUHBIN 3JIEMEHT TOHKOMW TUTACTHHBI. DYHKITUU (HOPMBI.
Tpeyronsuuk Iackans.

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 MIPUMEPE CTEPKHEBOM 3a7auH ).

42.Y4eTr rpaHUYHbIX YCIOBUM 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
CUCTEMBI.

45.001ee BeIpaKECHHE VIS MATPHUIIHI 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 3HAUCHUSI.

48.Meton LDLT ns pemenns cucteM JTMHEHHBIX anreOpandecKuX ypaBHEHUH
B MKD.

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

50.Pemienre cucteMbl TMHEHHBIX alreOpandyeckuxX ypaBHEHUN C BEpXHEU WK
HIKHEW TPEyroJIbHOW MAaTPUIIEH.

51.CBoiicTBa MaTpul] CUCTEM JIMHEUHBIX AJITeOpanyecKuX ypaBHEHUH pu
MOJEJIMPOBAHUU METOJIOM KOHEYHBIX 3JIEMEHTOB

52.UtepannonHbie METOBI perieHus cucteM MKD. MeToa conpsiKeHHBIX
I'PaJUEHTOB.

53.IlorpemHOCTH MPH BBHITIOJIHEHUU PACYETOB METOIOM KOHEUHBIX AJIEMEHTOB.
CriocoObl OBBIIIEHNS TOYHOCTH PACYETHOI'O aHAJIM3a HAIPSKEHHO-
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 IeTaJIeH, Y3JI0B M KOHCTPYKIIMM aBTOMOOUIeH 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 TEMIOMPOBOAHOCTH. [ paHUYHBIC YCTIOBUS 7Sl ypaBHEHUS
TEIJIONPOBOJIHOCTH YUET IPAHUYHBIX YCIOBHI MEPBOr0, BTOPOTO U
TpeTbero poxa. CranroHapHas TEIJIONPOBOIHOCTh. Y paBHeHUs Jlannaca,
IlyaccoHna.

57.DopMyIUPOBKAa METO/1a KOHEUHBIX 3JIEMEHTOB JJIsl PEIICHUS YPaBHEHUS
TETJIONPOBOHOCTH Ha OCHOBE MeToa byOHoBa-I"anepkuna. Yuer
I'PAaHUYHBIX YCIOBHM 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 BBICIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE VUPEXIEHUE BBICHIETO
OBPA30BAHUA

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

®dakynsrer TPAHCIIOPTHBIM, xadenpa «/{unaMuka, IPOUHOCTH MAIIMH ¥ COIPOTUBIICHHE
MaTepUajIoBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -15.03.03 [Ipukiannas MmexaHuka
[Tpoduns nmoarorosku: «lIporpammupoBanue u HU(OPOBBIC TEXHOJIOTUH B JUHAMHKE H
po4HOCTH) (OaKamaBpuar)
Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3ATAHHUE Ne 1
1. OcHOBHBIE TOHATHS METOAA KOHEUHBIX 3JIEeMEHTOB. COBPEMEHHOE MTPOTrpaMMHOE
obecnieuenue. [lociaenoBaTenbHOCTh pelIeHHs 33/1a4 METOI0M KOHEUHBIX JIEMEHTOB.
2. CTepKHEBOI KOHEYHBIH JJIEMEHT.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapbl «_ » 2020 ., ITpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xapenpa «/IunaMuka, IPOUHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka
[Ipodune noarorosku: «IIporpammupoBanue u HU(POBbIE TEXHOIOTUU B JUHAMUKE U
npovyHocTHy (bakanaBpHar)
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 2
1. Koneunslil a5ieMeHT (onpezeneHue). ¥Y3bl KOHEYHOT o ieMeHTa (onpenenenue). CreneHu
cBOOO/IbI KOHEYHOT'O 3JIeMeHTa (onpeaeneHne). PyHKIuu GopMbl KOHEYHOTO JIEMEHTa
(ompenenenwue).
2. TpeyronbHbIi TUHEHHBIH KOHEYHBIH 3JIEMEHT IJIOCKOHANPS)KEHHOTO COCTOSIHUA.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2020 r., [TpoTokosn Ne

3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YYPEX/JIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MAIIKH H COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
9K3AMEHAIIUMOHHOE 3AJIAHHUE Ne 3
1. CtpykTypa COBPEMEHHBIX TPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX JIEMEHTOB.

2. ®yHKIMU GOPMBI LIECTUTPAHHOIO 0OBEMHOIO 8-y3710BOr0 KOHEYHOI'O SJIEMEHTA C IMHEHHOI
armnpoKCUMAaIUEN.

3. 3anava.
YTBepKIeHO Ha 3aceanuu Kaempsl «  » 2020 1., ITpotokonm Ne
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM OEJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «J{uraMuka, IPOUYHOCTH MAIINH ¥ CONPOTUBIICHHE
MaTepHaoB»
Jucuunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Tpodwis noaroroBku: «IIporpammupoBanne u HU(POBEIE TEXHOJIOTHH B JHHAMUKE U
npovyHocTHy (bakanaBpHar)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 4
1. Hasnauenue u pyHKIMH Openpoleccopa B POrpaMMax METOa KOHEUHBIX DJIEMEHTOB.

2. [TorpemrHocTH MPH BBIMOJHEHUU PACYETOB METOIOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBIIIEHUS TOYHOCTH PACYETHOTO aHAIM3a HAMPSHKEHHO-1e()OPMHPOBAHHOTO COCTOSHUS B
3amauax MKDO.

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2020 r., [TpoTokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuiKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTEpUaIOB»

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuknaanas MexaHuka

[Ipoduns noarorosku: «IIporpammupoBanue u Hu(ppPoBbIe TEXHOIOTHH B TUHAMHUKE U
povHOCTH» (OakamaBpuar)

Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 5
1. Hasnauenune u QyHKIMM pelnaTes B IPOrpaMMax METO/Ia KOHEYHBIX DJIEMEHTOB.

2. ®yHKIMU GOPMbI LIECTUTPAHHOTO 06HeMHOTr0 20-y310BOr0 KOHEYHOIO 3JIEMEHTA C
KBaJPAaTUYHON amlIpOKCHUMAaIUEH.

3. 3anava.
YTBepKIeHO Ha 3aceflaHuu Kaeapsbl « _ » 2020 r., IIpoTokom Ne
3aB. kadeapoii /A.A. CxBopiios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
SOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE YVUPEXJIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/JuHaMuKa, IPOYHOCTH MAIINH M CONPOTHBIICHHE
MaTEpHUAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagaas Mmexanuka
ITpoduis noarotoBku: «IIporpammupoBanue 1 HU(pPOBbIE TEXHOIOTHH B JMHAMUKE U
npouHOCTH» (OakanaBpuart)
Kypc 3, cemectp 5
9K3AMEHALIMOHHOE 3AJTAHHUE Ne 6
1. Ha3znauenue u GyHKLIUU MOCTIPOLIECCOPA B IPOrpaMMax METOa KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyToJbHbIH OMITMHEHHBIH KOHEUHBIN 3JIEMEHT TUTOCKOHAMPSKEHHOTO COCTOSTHHSI.

3. 3agava.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2020 r., [TpoTokosn Ne

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaJIOB»
JucuumiuHa - MeToJl KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
9K3AMEHAIIUMOHHOE 3AJIAHHUE Ne 7

1. Hanpsikenus u neopmannu (MIOHITHS, €IUHUIBI U3MEpeHHst). Beipaxkenust neopmanuit

yepes nepemenieHus. JInHelHple COOTHOIICHUS MEXTy HAMIPSHDKCHUSAMHU U AeopMaIisiMu.
2. Merox LDLT st pelIeHusl CUCTEM JIMHEHHBIX anredpandeckux ypaBHenuit B MKO.

3. 3agava.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., IIpoTokom Ne

3aB. xadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU 1 BBICILIEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COTIPOTUBICHHE
MaTEpHUAJIOB)
JHucuunnnza - MeTog KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka
ITpoduns noaroroBku: «lIporpammupoBanue 1 HU(POBbIE TEXHOJIOTUN B TUHAMUKE U
npouHOCTH» (OakanaBpuart)
Kypc 3, cemectp 5
9K3AMEHALIMOHHOE 3AJTAHHUE Ne 8
1. IInockoe HampspKEHHOE U TUIOCKOe AeopMupoBaHHOE cocTosiHUE. KOMIIOHEHTHI
HanpspKeHU U nedopmanuii, OTITUYHbBIE OT HYJIS.
2. Meton X0J€1Koro Ajsi pelieHus CUCTeM JIMHEHHBIX anredpandeckux ypaBHeHHi B MKO.

3. 3agava.

VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl « _ » 2020 r., [Tpotokosn Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YYPEX/IEHME BBICIIEI'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 -15.03.03 [Ipuxiagnas mexanuka

[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)

Kypc 3, cemectp 5

9K3AMEHAIIMOHHOE 3ATIAHUE Ne 9
1. CooTHolleHUs YIPYTOCTH JIJISl TIOCKOTO HAMPSHKEHHOTO COCTOSTHUSL.
2. Metox cratnueckoil koHaeHcauu 8 MKD.

3. 3agaua.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., IIpoTokom Ne
3aB. kadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIMN
OEJNEPAJIBHOE T'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

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

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka

[Tpodwie noaroroBku: «IIporpammupoBanne 1 NU(POBLIE TEXHOJIOTHH B JHHAMUKE U
npovyHocTHy (bakanaBpHar)

Kypc 3, cemectp 5

9K3AMEHAIIMOHHOE 3AJAHHUE Ne 10
1. ®yHKIUN OPMBI CTEPHKHEBOIO KOHEYHOT'O 3JIEMEHTA.
2. PemieHrie CUCTEMBI JTMHEHHBIX alreOpandecKuX YpaBHEHHH ¢ BEpXHEW WITH HIDKHEH
TPEyroJIbHOM MAaTPULIEH.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «_ » 2020 1., ITpotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 11

1. ®yHKIIUN OPMBI IIIOCKOTO TPEYTrOJLHOTO KOHEYHOTO AJIEMEHTA.
2. CpoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alredpanyeckiux ypaBHEHUH MPU MOJIETMPOBAHUU
METOAOM KOHCYHBIX 3JIEMCHTOB

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2020 1., ITpotokom Ne
3aB. xadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILEIO OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAITHH M COIPOTUBICHHE
MaTEPHUAJIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka

ITpoduis noarotoBku: «IIporpammupoBanue 1 HU(pPOBbIE TEXHOIOTHH B JMHAMUKE U
npoyHOCTH» (OakanaBpuart)

Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AIAHUE Ne 12
1. ®ynkuuu popMbl 0aTOYHOrO0 KOHEYHOTO AeMeHTa. [lonruHoMbl DpMuTa.
2. Utepaunonnsie MeToibl perenus cucreM MKD. Metoa conpsikeHHBIX TPaHEeHTOB.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «_ » 2020 1., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YYPEX/JIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MAIIKH H CONPOTHBICHHE
MaTEpUaIOB»

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka

[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)

Kypc 3, cemectp 5

I9K3AMEHALIMOHHOE 3AJTAHHUE Ne 13
1. ®ynkuum GopMbl KOHEUHBIX IeMeHTOB. CBocTBa (pyHKIM (HOPMEL.
2. Y4eT TpaHUYHbIX YCIOBUH B METOJIe KOHEUHBIX 3JIEMEHTOB.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., IIpoTokom Ne
3aB. kadenpoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIINH M COIPOTUBIECHHE
MaTEpHUAJIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka

ITpoduis noarotoBku: «IIporpammupoBanue 1 HU(GPOBbIE TEXHOIOTHH B JMHAMUKE U
npouHOCTH» (OakanaBpuart)

Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 14
1. ®yHKIMHM GOPMBI TUIOCKOTO OUITMHEHHOTO 4-y3710BOT0 KOHEYHOI'O JIEMEHTA.
2. PactipenieneHHble Harpy3ky B KOHEUYHO-3JIEMEHTHBIX Moziensix. [IpuBeaeHne pacnpeneneHHbIxX
Harpy3ok K y3J1laM KOHEYHO-3JIEMEHTHOW MOJIEIH.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kaeapsl «  » 2020 1., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINI
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «lIporpammupoBanue u Hu(ppoBbie TEXHOIOTHH B TUHAMHUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 15
1. ®ynkuuu GopMbI IIOCKOTO YETHIPEXYTOIBHOTO KBAIPATUYHOTO 9-y3]I0BOr0 KOHEYHOTO
AJIEMEHTA.
2. [Tpsimoit meTon monyyeHus: cootTHomennit MKD (Ha mpuMepe cTepKHEBOTO JIEMEHTa).

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., IIpoTokom Ne

3aB. kadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/JIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEpHAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [puxiagnas Mmexanuka
ITpoduis noarotoBku: «IIporpammupoBanue 1 HU(GPOBbIE TEXHOIOTHH B JMHAMUKE U
npouHOCTH» (OakanaBpuart)
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AIAHHUE Ne 16
1. ®yaxmuK GOPMBI INIOCKOTO YETHIPEXYTOJBHOTO KBAJJPATHUYHOTO §-y3JI0BOTO KOHEUHOTO
JJIEMEHTA.
2. MarpuyHOe ypaBHEHHE TMHAMHYECKOTO PABHOBECHS KOHEUHO-3JIEMEHTHOM cucteMbl. Ob1ee
BBIPAKEHHE JIJI1 MAaTPULL )KECTKOCTH, MAaCC KOHEYHOTO 3JIEMEHTA.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2020 1., ITpotokoa Ne
3aB. kadeapoii /A.A. Ckoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTD MAIIKH H COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3AJAHUE Ne 17
1. ®ynkuuu GopMbI MIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOT0 KOHEUHOTO 3JIEMEHTA C JIMHEWHOM
armnpoKCUMAaIMEN.
2. ®opMyIUpPOBKA METO/1a KOHEYHBIX SJIEMEHTOB JJIsl PEIICHUS] YPaBHEHHS TETJIONPOBOHOCTH
Ha ocHOBe MeToaa byOHoBa-["asiepkuHa. YueT rpaHMUHbIX yCIOBHM B 3a/1a4e

TEIUIOTIPOBOIHOCTH.
3. 3anava.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., IIpoTokom Ne
3aB. kadeapoii /A.A. CxBopiios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE YVUPEXJIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIPOTUBICHHE
MaTepHaIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
ITpoduis noarotoBku: «IIporpammupoBanne 1 HU(pPOBbIE TEXHOJIOTHH B JMHAMUKE U
npouHOCTH» (OakanaBpuart)
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJAHUE Ne 18
1. CnocoObl MOBBIIIEHUS] TOYHOCTH PACUETHOTO aHAJIN3a HAIPSKEHHO-1e(hOpMUPOBAHHOTO
cocTosHHUA B 3amadax MKD.
2. ©yHK1MH HOPMBI HIECTUTPAHHOTO 00BeMHOT0 20-y3710BOr0 KOHEYHOT'O 3JIEMEHTA C
KBaJIpaTUYHOH aImpoKCUMalUeH.

3. 3anaya.
VYTBep:kIeHO Ha 3aceJaHuU Kadeaphl «_ » 2020 r., [TpoTokosn Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

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

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka

[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)

Kypc 3, cemectp 5

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 19
1. [psimoit meTon nonydyeHusi cootnomenuit MKD (Ha npumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOPAUHATHI Momaau (L — koopArHATEI).

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., IIpoTokom Ne
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/JIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIITHH M COTIPOTUBIIEHHE
MaTEpHAJIOB)

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka

ITpoduis noarotoBku: «IIporpammupoBanue 1 HU(GPOBbIE TEXHOIOTHH B JMHAMUKE U
npouHOCTH» (OakanaBpuart)

Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 20
1. IIpuHumn MEUHAMYyMa ITOTEHIMAIBHON 3HEPIUH, KaKk BO3MOKHast ocHoBa MKD.
2. IIpssMOYTOJIbHBINM KOHEYHBIN 3JIEMEHT TOHKOM T1acTHHBI. OyHKIUU GOpMBI. TpeyroabHUK
[Tackans.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2020 1., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «lIporpammupoBanue u Hu(pPoBbIe TEXHOIOTHH B TUHAMUKE U
npovyHoCTH» (OakamaBpuar)
Kypc 3, cemectp 5

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 21
1. ®OyHKUMA TOTEHLIUATHHON YHEPTUH HAa IPUMEPE CUCTEMBI ¢ | cTeneHb0 CBOOOABI. JHEPTUs
nepopmupoBanus. [loTeHnan BHEIIHUX CHUII.
2. BocbMuy3110BO# 1IECTUTPAHHBIN 3JIEMEHT JAJIS1 MOJICTTMPOBAHUS TPEXMEPHOTO HAIIPS)KEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUA.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2020 1., ITpotokom Ne
3aB. xadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE YVUPEXJIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MAIIHH U CONPOTUBIICHHE
MaTepHaoB»
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipodune noarorosku: «IIporpammupoBanue u HU(POBbIE TEXHOIOTUU B JUHAMUKE U
npoyHocTHy (bakanaBpHar)
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AIAHUE Ne 22
1. OcnoBuble MaTpuisl B MKDO. Matpuis! ¢dyHkIuil popmsl, Aepopmaliuii, KeCTKOCTH, Macc,
SKBHMBAJIEHTHBIX Y3JIOBBIX Harpy3oK.
2. ®opmMupoBaHue TII00ATBHON MaTPHUITHI KECTKOCTH KOHCTPYKIIUH M3 MaTPHUIL )KECTKOCTH
OTJENBbHBIX JIEMEHTOB (Ha IPUMEPE CTEPKHEBOU 3a/1a4H).

3. 3agava.
VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl « _ » 2020 r., [Tpotokosn Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEX/JIEHME BBICIIEI'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 -15.03.03 [Ipuxiagnas mexanuka
ITpodunbs noaroroBku: «IIporpammupoBanue 1 LU(POBbIE TEXHOJIOTUH B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AIAHUE Ne 23
1. EcTtecTBeHHBIE KOOPIUHATHI H30IIApAMETPHUUECKUX IE€MEHTOB. VX CBA3b ¢ Ppusnueckumu
KoopauHaTamu. JnuddepenmpoBanne no GU3NIECKUM KOOpauHaTaM GyHKIHNA (OPMBI SIBHO
BBIPQ)KEHHBIX Uepe3 eCTECTBEHHBIE KOOPIUHATHI.
2. O0uiee BeIpakeHUE IS MATPHUIIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

3. 3anava.
YTBepKIeHO Ha 3aceannu Kaeapsl «  » 2020 1., ITpotokom Ne
3aB. xadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIBHOE VUPEXJEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHH HOJII/ITEXHI{I“IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTS MAIIHH U COIPOTUBIICHHE
MaTepHaoB»
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka
[Ipodune noarorosku: «IIporpammupoBanue u HU(POBbIE TEXHOIOTUU B JUHAMUKE U
npoyHocTHy (bakanaBpHar)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AJIAHHUE Ne 24
1. CpoiicTBa MaTpuIl pa3peliaroIuX CUCTEM JMHEHHBIX anreOpanyecKux ypaBHEHHH B METO/ie
KOHEYHBIX 371eMEHTOB. CBOMCTBA MATPHUIIBI KECTKOCTH.
2. N3omapaMeTprudeckre KOHeUHbIe dJIeMeHThl CepeHIuIIoBa CeMEHCTBRA.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kaeapsl «_ » 2020 1., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, kadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHaioB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AIAHUE Ne 25
1. Marpuiia )keCTKOCTH CTEP>KHEBOT'O KOHEYHOT'O AJIEMEHTA.
2. Marpuna ¢yHKuuid GopMBI CTEPKHEBOT'O KOHEYHOTO dJIeMeHTa. MaTtpuua nedopMamui.
Marpuiia HanpsiKEHHH.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapsl « _ » 2020 r., IIpoTokom Ne
3aB. kadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM TOJIMTEX)

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

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka

ITpoduns noaroroBku: «lIporpammupoBanue 1 HU(POBbIE TEXHOJIOTUHN B TUHAMUKE U
npouHOCTH» (OakanaBpuart)

Kypc 3, cemectp 5

IK3AMEHAIIMOHHOE 3AIAHUE Ne 26
1. OcHOBHBIE COOTHOIIEHHS METO/1a KOHEUHBIX JIEMEHTOB Ha OCHOBE MPUHIIMIIA MUHUMYyMa
MOTEHLIMAJIbHON YHEPTHUM.
2. N3omapaMeTprudeckne KOHeUHbIe dJIeMeHTHI JlarpankeBa ceMencTRa.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2020 1., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YYPEX/JIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEpUaIOB»
Jucuunnuza - MeToq KOHEUHBIX 3JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka
[Ipoduns noarorosku: «lIporpammupoBanue u HudpPoBbIE TEXHOJIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
9K3AMEHAIIMOHHOE 3AJIAHUE Ne 27
1. bano4dHbIii KOHEYHBIN 3JIEMEHT.
2. MeTo/ibl YMCICHHOTO UHTETPUPOBAHUS PYHKIMH OHOTO apTyMeHTa, mpuMeHsiembie B MKD.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2020 ., ITpotokon Ne

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUN
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

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

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

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka

[Tpodwie noaroroBku: «IIporpammupoBanue u HU(POBLIE TEXHOJIOTHH B JHHAMUKE U
npovyHocTHy (bakanaBpHar)

Kypc 3, cemectp 5

9K3AMEHAIIMOHHOE 3AJAHUE Ne 28
1. ®ynkuuu GopMbl H30MapaMETPUIECKUX KOHEUHBIX 3JieMeHTOB JlarpamkeBa u CepeHunoBa
CEMEHCTB.
2. KBanparypusie popmyisl ['aycca—Jlexanapa. @opmyna Tpanenuii YUCIeHHOTO
nHTerpupoBanus. opmyna CHMIICOHA YUCIEHHOTO MHTETPUPOBAHUS

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2020 1., ITpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEX/IEHUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTb MAIINH H COIIPOTHBIICHHE
MaTepHaioB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas mexanuka
[Ipoduns noarorosku: «IIporpammupoBanue u Hu@POBbIE TEXHOIOTUU B JUHAMUKE U
povHOCTH» (OakamaBpuar)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AIAHUE Ne 29
1. OcHOBHBIE THIIBI KOHEUHBIX JIEMEHTOB.
2. I'mnore3sl Kupxrogdda-Jlssa B Teopun u3ruba miactus. edopmarun npu n3rnde TOHKOM
IJIaCTUHBI. BoIpaskeHue A7 NOTeHIUAIbHON SHEPTUH.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2020 r., IIpoTokom Ne
3aB. kadeapoi /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuramMuka, IPOYHOCTh MAIIHH U COTIPOTUBICHHE
MaTEpHAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -15.03.03 [Ipuxiagnas Mmexanuka
ITpoduis noarotoBku: «IIporpammupoBanue 1 HU(GPOBbIE TEXHOIOTHH B JMHAMUKE U
npouHocTH» (OakanaBpuar)
Kypc 3, cemectp 5
IK3AMEHAIIMOHHOE 3AJAHHUE Ne 30
1. [TocnenoBaTenbHOCTH PEIICHHS 3a/1a4 METOI0M KOHEUYHBIX 3JIEMEHTOB.
2. Pemenuie 3a1aun HeCTaI[IOHAPHOM TETUTONPOBOHOCTH METO/IOM KOHEYHBIX 3JIEMEHTOB.
SIBHas M HesIBHAs CXEMBI TPEYTOJIbHUKA, cXeMa HTerpupoBanus Kpanka-Hukoicona.
3. 3amaya.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2020 r., [TpoTokosn Ne

3aB. kadenpoii /A.A. CkBopriios/
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