[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®K1O: Makcumos AneMMHMTEPCTBO HAYKHW U BBICHIETI'O OBPA3OBAHUA

[loMmKHOCTb: AMpeKTop AenapTaMeHTa no o6pa3op@@@mm OI‘/'I ®E I[EP AHI/II/I
[ata nognucayug: 18.10.2023 11:59:13

VHUKabHbIT 11 FS%ERWOG rocygapCTBE€HHOC § JKETHOE O6pa30BaT6HI>HOC YUpECXKIACHUEC
8db180d1a3f02ac9e60521a5672742735¢18b1d6 BBICIIIET O6pa3OBaHI/I$I

« NTEXHUYECKW YHUBEPCUTET»

YTBEPXKJAK..
Jexan Fpancno \THOTO (axynbTera
@Zzgp ﬁ /T1. Uryppanne /
o S ad ... 2019 r

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI

«MeTo1 KOHEYHBIX 3J1IEMEHTOB)
23.05.01. HazeMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPENCTBA
| Cnenunaauzanus
«ABTOMOOWIH ¥ TPAKTOPbI»
] IIpoduan
"IlepcneKTHBHBbIE TPAHCTIOPTHDBIE cpeacTBa'’

KBanuduxkanus (cTeneHb) BbIMTyCKHUKA
Cnenuajaucr

®opma oOyueHus
Ou4Ho-3204Has

Mocksa 2019 1.



1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

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

— (GOpMHUPOBAaHHE 3HAHUH O COBPEMEHHBIX UHCJIEHHBIX aJTOPUTMax, METOAAX

MOJICIMPOBAaHUSI M HH)KEHEPHOTO UCCIIEOBAHMUSI KOHCTPYKLMH aBTOMOOWIEH W
TPaKTOPOB ISl aHAJIN3a HANPSKEHHO-AEPOPMUPOBAHHOIO U TEPMUYECKOTO COCTOSTHUI
UX JeTaJedl W Y3JI0B, OCBOCHHME IPEIHA3HAUEHHOIO [JIsi 3TOr0 YHHUBEPCAJIbHOTO
IIPOrPaMMHOTr0 00eCIIeYeHUs, PEATU3YIOIIEr0 METOJT KOHEYHBIX JIIEMEHTOB;
- TOATOTOBKAa CTYACHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBaIM(UKAIMOHHOU
XapaKTepUCTUKON cnenuanucra no HampasiaeHuro 23.05.01. Hazemnsble TpaHCcOpTHO-
TEXHOJIOTUYECKUE CcpeAcTBa (ypoBeHb creruanuTtera), npoduib: "llepcrnekTuBHBIE
TPaHCIIOPTHBIE CPEJICTBA' .

1.2 3agaun AUMCHUTLINHBI

3agayamMu JUCHUIUTMHBI «MeTo KOHEUHBIX SJIEMEHTOBY SIBJISIOTCS:

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

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOITPOU3BOIUTEIIBHBIX YUCICHHBIX AJITOPUTMOB,
HCIIOJb3YEMbIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMILUIEKCAX METO/a KOHEUYHBIX
AJIEMEHTOB JIJISl aHAIM3a HANPsHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUS MAIIIHH.

- 3HAKOMCTBO C OCHOBAMHM pPAaCUYETHOIO MOJEIUPOBAHUS  KOHCTPYKIUU
MOOWJIBHBIX MAIllUH C WCIOJIb30BAHUEM OJIHOM M3 YHUBEPCAIBHBIX MPOTPAMM METO]Ia
KOHEYHBIX DJJIEMEHTOB M OJIHOM W3 YHUBEPCAIbHBIX MPOrpaMM TPEXMEPHOIO
ABTOMATHU3UPOBAHHOT'O MPOECKTUPOBAHUS.

2 MecTo TUCHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

HuctunmHa «MeTosT KOHEYHBIX JJIEMEHTOB» OTHOCHUTCA K JAUCIHUIUIMHAM
cnenupanmuzanud  (OOIT) mo cnenmanbHocTH 23.05.01. HasemHble TpaHCIOPTHO-
TEXHOJIOTHUECKHE cpeacTBa (ypoBeHb crenuanutera), npoduib: "llepcnekTuBHBIC
TPAHCIIOPTHBIE CPE/ICTBA .

[IpeamecTByromuMu KypcaMu, Ha KOTOPBIX Oasupyercs aucuurummHa «Meron
KOHEUYHBIX AJIEMEHTOBY SIBJISTFOTCSI:

- MaTeMAaTHKa,

- (pusuka;

- TEOpEeTHYECKasi MEXaHHKA;

- CONPOTUBIIEHUE MATEPUATIOB;

- IPUKJIaJHAsl TeOpUs KoJieOaHU;

- YUCJICHHBIC METO/IBI;

- IPUKJIAJIHBIE METO bl PACYETOB HA MTPOYHOCTb.



3 Komnerenunu oOyuyawuierocsi, ¢gopMupyembie B pe3yJbTaTe OCBOEHHS
TUCIHUANIMHBI

B pesynbraTe OCBOSHUS AMCHUILIMHBI CTYJIEHT JOJDKEH 00JanaTh CIETYOIIUMU
npodeccuonansubiMu  (IIK) u  npodeccuonansHo-crienunanuzupoBanubiMu - (ITCK)
rkommnereHusmu (I1K-6, TICK-1.2, TICK-1.5):

B pe3yabTarte ocBoeHMst

Kon o0pa3oBaTteabHoil mporpaMmel | IlepedeHb MVIAHMPYEMBIX pPe3yJIbTATOB 00y4eHHs 10
KOMIIETeHIIUH 00y4JaroIuiics 10/KeH AUCHHUILIMHE
o0n1aagaTh

I1K-6 CIOCOOHOCTBIO UCTIONIB30BaTh 3HATh:
NPUKJIaIHbIC TPOrPaMMBI e HampasJCHHS PAa3BUTHUS BBIYUCIUTEIbHBIX
pacdera y3JoB, arperaTtoB u METOJIOB B MEXaHHKE U dPPEKTUBHBIC
CUCTEM TPAHCIOPTHO- BBIYUCIIUTEIbHbIE AITOPUTMBI, IPUMEHSIEMBIE B
TCXHOJIOTUYCCKUX CPCICTB U X COBPEMEHHOM IPOrPaMMHOM 00ECTICUSHUH TSI
TEXHOJIOTHYECKOT0 pelIeHuns IPUKIIaJAHbIX 3ajlau aHalu3a,
00opyaoBaHMsI HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIJIOBOTO

COCTOSIHUI KOHCTPYKIMI aBTOMOOUIIEH 1
[ICK-1.2 CIOCOOHOCTHIO TIPOBOIUTH TPaKTOPOB.

TEOPETUIECKUE U ® BO3MOKHOCTH COBPEMEHHOI'0 IPOrPaMMHOI0
IKCICPHMEHTAIBLHEIC HayIHEIC o0ecreyeHns: MeToja KOHEYHBIX JIEMEHTOB ISl
HCCJIC0BAHNA 110 peLIeHUs] THXXKEHEPHBIX 3a/1a4 IIpU
TIOMCKY M IPOBEPKE HOBBIX HJCH MIPOU3BOJICTBE, MOJACPHUBAINH U PEMOHTE
COBEPIICHCTBOBAHNA TPAHCIOPTHO-TEXHOJIOTMUECKHUX CPENICTB, UX
aBTOMOOHIICH ¥ TPAKTOPOB. TEXHOJIOTHYECKOTO 000PYIOBaHUS U

KOMIUIEKCOB Ha UX 0a3e
TEOpEeTUIeCKHe BONPOCHl 00ecTIeyeH s
MPOYHOCTH KOHCTPYKITUI, CBA3aHHBIE C
pereHreM npooieM Mpor3BOCTBA,
MOJIEpHH3AIMH U PEMOHTA aBTOMOOUIIEH U
TPaKTOPOB
yMeTb:
®  CIIOJIBb30BAaTh COBPEMEHHOE IPOrpaMMHOE
oOecrieyeHue I pacueTHOIO aHaANIN3a,
HanpsHKEHHO 16 OPMHUPOBAHHOTO U TETIIIOBOTO
COCTOSIHUI JieTanel u y3JI0B aBTOMOOUIIEH 1
TPaKTOPOB.
®  TI0JB30BATHCSI BOSMOXKHOCTSAMH,
MPEIOCTaBIAEMBIMIA COBPEMEHHBIM
MPOrpaMMHBIM 00eCTIeueHHEM METOo/1a
KOHEYHBIX 3JIEMEHTOB JJIs IPOBEACHUS
TEOPETUYECKHUX HAYIHBIX UCCIIETOBAHUMN MPU
pEIIeHNN HHKEHEPHBIX 3a/1a4, BOSHUKAIOIINX
MIpY IPOU3BOACTBE, MOJIEPHU3ALINN U PEMOHTE
TPaHCIIOPTHO-TEXHOJIOTHYECKUX CPEJCTB, UX
TEXHOJIOTHYECKOTO 000PYAOBaHUS U
KOMIIJIEKCOB Ha uX 0aze
e  BBHIIOJHATH AHAIN3 HANPSDKEHHO
ne(pOpPMUPOBAHHOTO COCTOSIHUS JIeTajlel U
y3JI0B aBTOMOOMIIEN U TPaKTOPOB IPU ITOMCKE

IICK-1.5 CIIOCOOHOCTBIO UCTIOIb30BATh o
HPUKIIAHIE TPOTrPAMMBI
pacyeTa y3JI0B, arperaToB 1
cHucTeM aBToMOoOMIIE n
TPAKTOPOB.




BapUaHTOB U KOMIIPOMHUCCHBIX PEILICHUN
Mpo0JieM UX MPOU3BOICTBA, MOJEPHU3AINH H
pEMOHTa aBTOMOOMIIEH U TPAKTOPOB
BJIA/IeTh:
® HaBBIKAMH HUCTIOJIB30BaHMS OJJHOH 13

COBPEMEHHBIX BEIYUCIUTEIBHBIX IPOTPaMM,
pean3yIomie MeTo 1 KOHEYHBIX SJIEMEHTOB,
JUTS pacdeTa, HapsDKEHHO 1e(OPMUPOBAHHOTO
Y TETUIOBOT'O COCTOSTHHM JeTalleil U y37I0B
aBTOMOOMIIEH M TPAKTOPOB.

e mpueMaMu 00paObOTKY MaHHBIX U
3 (PEeKTUBHBIMHU AITOPUTMaMHU HHTEPIIPETAITAN
Pe3yIbTaTOB KOMIIBIOTEPHOTO aHaIN3a
HaNpsOKEHHO-1e(hOPMHUPOBAHHOTO U TETLIOBOTO
COCTOSIHMM JIeTaneil U y310B MaLIuH

o HaBbIKaMH1 IPUMCHCHUSA MCTO/I0B
BBIUHMCIIMTEIbHON MEXaHUKHU AJId pacyeTa
HanpsHKEHHO 1e()OpPMUPOBAHHOTO COCTOSHHUS
JleTalell ¥ y3J710B aBTOMOOHIIEH U TPaKTOPOB

4 CTpyKTypa U coiep:KaHue TUCUUTIIMHBI

OOmast TpyA0€MKOCTh JUCIHMIUIMHBI COCTABISIET 3 3a4ETHBIX eauHUIIEI, T.e. 108
aKaJIeMUYECKHUX 4acoB (M3 HUX 54 yaca — camoCTosiTeIbHast padoTa CTYJCHTOB).

JuctuniHa 4uTaeTcss Ha TPETheM Kypce B ceabMoM cemectpe. [IpoBoasrtcs
nexuuu — 1 gac B Hegemo (18 gacos), cemunapsl — 1 yac B Henento (18 yacos), popma
KOHTPOJISI — 3a4eT.

Bup yueOHo# padoThI Bcero yacos Cemectp
7
OOmas Tpy10eMKOCTb 108 (3 3.¢.) 108 (3 3.¢.)
AyIUTOpHBIC 3aHITHS 36 36
(Bcero)
B Tom yucie
JIEKIIAHN 18 18
[TpakTrueckue 3aHATUS 18 18
JlaGopatopHbIe 3aHITHS
CamocrosdrenbHas 12 12
paboTa CTyeHTa
KypcoBas pabota HET HET
Kypcosoit npoekr HET HET
Bun mpomexxyrouHnoun 3aueTr
aTTeCTaIluu

CrpykTypa M coaep)KaHHWe IUCHUIUIMHBI «METOJ KOHEUYHBIX 3JIEMEHTOB» IO
CpoKaM U BuAaM paboTsl oTpaxeHsl B [Ipunoxenun 1.



Conep:xanue pa3ieioB TUCHUILINHBI.

Tema 1. BBenenue.

Ponb pacueTHBIX METOJOB M METO/JAa KOHEYHBIX DJIEMEHTOB, B YAaCTHOCTH, IPH
MIPOCKTUPOBAHUK W JIOBOJKE aBTOMOOWJICH M TPAKTOPOB JUIsl aHAIW3a HaIPsKEHHO-
1e(hOpMHUPOBAHHOTO U TEPMUYECKOTO COCTOSIHUH AeTalIel U Y3JI0B JUIsl 00ECIICUEHUS UX
npounoct. O030p 3a7a4, pelIaeMbIX METOJOM KOHEUHBIX 3JIEMEHTOB.

CoBpeMeHHOE TporpaMMHOE OO€eCleYeHUe, pealn3ylollee METOJl KOHEUHBIX
AJIEMEHTOB, JIJIsl aHAJIM3a HAIMPSKEHHO-1e(POPMUPOBAHHOTO U TEPMHUUECKOTO COCTOSIHUN
JeTane U y370B aBTOMOOMJIEH U TpakTopoB. CTpyKTypa IpOrpaMMHOro o0ecredeHus
METOJa KOHEYHBIX 3JIEMEHTOB.

0630p Sh(PEeKTUBHBIX U  MPOU3BOAUTEIBHBIX  YUCJICHHBIX  QJITOPUTMOB,
pealin3yeMbIX B IPOrPaMMHBIX KOMIUIEKCAX I PELICHHS 3a1a4 BBIYMCIUTEIBHOU
MeXaHUKHA. OCHOBHBIE BBIYMCIMTEIBHBIE 3aTpaThl NPH PEUICHUH 3a1a4 METOJOM
KOHEYHBIX JIEMEHTOB.

CpaBHUTENBHBIM AHAIM3 PA3JIUYHBIX PACYETHBIX NOAXOJOB B  3aJayax
oOecrieyeHuss MPOYHOCTH KOHCTPYKIMI aBTOMOOWJIEH W TpakTOpoB. JleMoHcTpanus
pPE3yJbTAaTOB PACUYETHBIX HCCIEIOBAHUN METOAOM KOHEYHBIX KOHCTPYKLIMH MAaIIWH.
[IpoOnembl BbBIOOpa pacyeTHOM CXeMbl. XapaKTEPUCTHKU PACUYETHBIX MOJEIEH:
TOYHOCTb, aICKBATHOCTh U YKOHOMHUYHOCTb.

Tema 2. CBegeHusi U3 MAaTEMATHKN U MEXaHUKHU JepopMupPyeMOro TBepaoro
TeJAa.

DneMEeHThI MAaTPUYHOM anreOpbl U BAPUAIIMOHHOTO UCYUCIICHUS.

[lepemernenus, aepopmanuu, HampspkeHus. CBS3b MEXKIYy HAMPSHKCHUSMU U
nepopmanusMu. YpaBHEHHS paBHOBecus. ['panumunbie ycnoBusa. OOIME CXEMBbI
pelIeHusl 3ajJad MEXaHWKA KOHCTpykKuui. [IpyHUMD MHHMMyMa ITOTEHIIMAJIbHOU
DHEPIUHu.

Tema 3. Merog KOHEYHBIX 3JJIEMEHTOB KAaK BBIYHMCIMTENbHBIA METOJ
pelIeHus 321249 MEXaHUKH.

OcHOBHBIC TOHATHS MeToAa KOHEYHBIX ayemeHToB (MKD). O630p TunoB
KOHEUHBIX 37eMeHTOB. OCOOCHHOCTH pacueTa KOHCTPYKIMM ¢ ucrnonab3oBaHueM MKDO.
CrpykTypa COBpEMEHHOT0 porpaMMHoro ooecrneuenuss MKD.

CriocoObI BBIBOJIa COOTHOIICHUH MeToJ1a KOHEYHBIX 3eMeHToB (MKD). Tpsmoit
METOJ TOJYyYECHHUS KOHEUYHO-3JIEMEHTHBIX COOTHOIIEHUH. CTep>KHEBOM KOHEYHBIM
anemeHT. DdopmupoBanue ri00aTbHON MATPUIIBI KECTKOCTH KOHCTPYKIIUH U3 MaTPHUIL
KECTKOCTH OTIEIbHBIX JIEMEHTOB (Ha IPUMEPE CTEP>KHEBOM 3a7auH).

Bapuanmonnbsie TpUHIMIBI - OCHOBA (POPMUPOBAHUS pa3peIIaroNIuX yYpaBHEHUN
MKD. BriBog wmaTpuusbix ypaBHeHuid MKD Ha oOCHOBe NpUHLMIIA MUHUMYyMa
noTeHUHaIbHOM sHepruu. OcHoBHble Marpuuibl MKD - skecTkocTu, macc u Jp..
Bektopel  Harpy3ok OT BHENIHUX CHJI. YYeT HaudalbHbIX Jedopmaiuii,
MIPEABAPUTEIbHBIX HAINpsKEHUM. PacnpenesieHHble Harpy3Kd B KOHEYHO-3JIEMEHTHBIX
mozensx. llpuBeneHue pacnpeneneHHbIX Harpy3ok K y3jJaM KOHEYHO-3JIEMEHTHOU
MOJEIIH.



Anmnpoxcumanus Heu3BecTHbIX B MKD. ®dyHk1nu GopMbl KOHEUHBIX 3JIEMEHTOB.
Knaccet mpumensiembix  ¢yHkuuii. CoiictBa ¢yHKIMN ¢opmbl. TpeboBaHus K
bynakusam popmbl. Tounocts pemennit MKD B 3aBucumocTi oT BhiOOpa (pyHKUIUN
bopMBI.

banounslii koHeuHbIM 3neMeHT. DyHKIHH (OPMBI OATOYHOTO KOHEYHOTO
anemenTa. [lommHoMBI DpMuTa Kak GyHKIUA GOpMbI OanouHoro 3nemeHTa. CrocoOb!
dbopMUpOBaHHUS COOTHOIIEHWH METOAa KOHEYHBIX DOJEMEHTOB B  Pa3IUYHBIX
KOOPJIMHATHBIX CUCTEMAX.

UuclieHHOE HWHTErpUpPOBAHUE TPU BBIYUCICHUH KOI(P(GUIMEHTOB MAaTpUIl
®KEeCTKOoCTH, Macc u aApyrux matpur, B MKD. Kanpatypueie ¢opmynsl ['aycca —
Jlexxanpa.

Tema 4. MeToa KOHEYHBIX 3JIEMEHTOB 3ajaye IUIOCKOr0 HATNPSAKEHHOIO,
IUIOCKOTO0 1e(hOpMHUPOBAHHOIO COCTOSIHU M

TpeyroapHbII KOHEUYHBIM JJIEMEHT Ul PELICHHs IUIOCKOW 3aJadyd TEOpUHU
ynpyroctu. Tpeyronsaeie L-koopaunaTel momaau. Mcnonb3zoBanue L-koopauHart asis
nocTpoeHust PyHKIUNA GOPMBI IIIOCKOTO TPEYroJIbHOTO KOHEUHOTo 3ieMeHTa. CBssb L-
KOOpAMHAT ¢ (pru3mueckumu (IEKapTOBBIMU) KOOPAMHATAMH TPEYTOJHHOTO KOHEYHOTO
ameMmenTa. JluddepennupoBanne L-koopauHar mo  (u3udeckuM  (JIeKapTOBBIM)
KOOpAMHATaM dJIEMEHTAa. Marpuia KECTKOCTH IUIOCKOTO TPEYrOJIbHOTO KOHEYHOIO
AJIIEMEHTA.

Tema 5. Teopusi nzonapamMmeTpu4ecKuX KOHEYHbIX 3JIEMEHTOB

OyHKIUU dbopmbI M30IMapaMETPUUECKUX KOHEYHBIX AJIEMEHTOB.
N3onapamerpuyeckre KOHEUYHbIE 3yieMeHThl Jlarpan:xkeBa m CepeHIHMNOBA CEMEWCTB.
CyOnapameTpuyeckue, HU30MapaMeTpUUYECKue, CyleprnapaMeTpuueckue KOHEUYHbIE
aneMeHThl. ECcTeCTBEHHBIE KOOPAMHATHI M30MapaMETPUUECKUX 3JIEMEHTOB, UX CBS3b C
¢buznueckumMu koopauHatamu. JuddepeHupoBanue mo (HU3MYECKUM KOOpAHHATAM
byHkumii  QopMBI  SBHO  BBIPQXEHHBIX  4Yepe3  €CTECTBEHHBIE  KOOPIMHATHI.
YeTblpeXyroJabHblil OMIMHENHBIM W30MapaMeTPUUYECKUl KOHEUYHBIH 3JIEMEHT MIOCKOIrO
HAaNpPsHKEHHOT O COCTOSIHUSL. OObeMHbIN BOCBMMY3JI0BOM LIECTUTPAHHBIN
M30MapaMeTPUYECKUl  KOHEUHBIM 3JEMEHT JJi MOJIEJTUPOBAHMUS  TPEXMEPHOIO
HaIpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSTHUSI.

basucHple  (QyHKUMM  KOHEUYHBIX  3JEMEHTOB  HEPapXUYEeCKOro  THIa.
[IpeumyiecTBa pelieHus 3aad C MCIOJIb30BAHUEM 3JIEMEHTOB HAa OCHOBE (YHKUUN
(hopMBI HEPAPXUUECKOTO THUTIA.

Tema 6. Moageaun MeToa KOHEYHBIX 3JIEMEHTOB JJs pacyera IUVIACTUH W
000J104eK

Koneunbie namemeHTHl 11 pacdeta wusruba rmactuH. DyHKIUU  (GOPMBI
aneMeHTOB. COBMECTHOCTh 3JeMeHTOB. KoMmMOuMHMpOBaHHE C 3JeMEHTaMH pacueTa
IUIOCKOTO HANpPsDKEHHOTO COCTOSIHUSL Ui CO3JaHMsl 3JIEMEHTOB OOO0JIOUKH OOIIero
nosioxkeHusi. KoHeyHbie 371eMeHThI TOHKON 0CECUMMETPUYHON 000JIOUKH.

Tema 7. MoaenupoBaHue TeEIJIONPOBOAHOCTH METOJAOM KOHEYHBIX
3JIEMEHTOB

YpaBHeHUE TEIJIONPOBOJHOCTH. ['paHWuHBIE yCIOBUA 11  ypPaBHEHUS
TEIUIONPOBOAHOCTH YUYET TPaHUYHBIX YCJIOBUK IEPBOrO, BTOPOrO M TPETHETO POJA.



CranmonapHasi TEIIONPOBOAHOCTh. YpaBHeHus Jlammaca, Ilyaccona. @opmynupoBka
METOJa KOHEYHBIX 3JIEMEHTOB [JISl PELICHUS! YPABHEHHUS TEIUIONPOBOJAHOCTH HA OCHOBE
Merona byOHnoBa-I"aiepkuna. Y4eT rpaHUYHBIX YCIOBUH B 3a/1a4€ TETUIOMPOBOTHOCTH.

Pemienne 3amaum HECTaMOHAPHOW TEIUIONPOBOJHOCTH METOJOM KOHEYHBIX
3JIEMEHTOB. SIBHAs M HEsIBHAsA CXEMBI TPEYrOJIbHUKA, CXeMa UHTerpupoBanusi Kpanka-
Huxoncona.

Tema 8. B(I)Q)CKTHBHBIC YUCJICHHBLIC AJTIOPHUTMbI, MHCIHOJb3yE€EMbIC B
COBPEMECHHOM IPOrpaMMHOM ob0ecreyeHUH MeET0oda KOHCYHbBIX 32JICMECHTOB

CBoiicTBa MaTpHIl CHCTEM JIMHEMHBIX alreOpandyeckux YpaBHEHUW IpuU
MojaenupoBanun MKD. ANTOpUTMBI PEIICHUS CUCTEM OOJBIINX CUCTEM JIMHEHHBIX
anreOpanvyeckuX ypaBHEHHU C CUMMETPUYHBIMU Pa3peKeHHBIMH MaTpuiiamu. Merton
LDL" st pernenns cucteM JIHMHEHHBIX anrebpandeckux ypasHenuit B MKD. O6macts
npumennMocti Metoga LDLT.  HTepainroHHBIE METOIBI PELICHHS CBEPXOOIBIIMX
cucreM MKD. Meron CONpsSOKEHHBIX TPAJMECHTOB. YCKOPEHHE MPSIMBIX W
UTEPALMOHHBIX METOJOB 34 CYET CIEIUAIbHBIX IPOLEAYP HYMEpALUH Y3JI0B KOHEYHO-
JJIEMEHTHBIX MOJIECIIEH.

Crioco0bl xpaHeHHsl pa3pekeHHbIX Martpull B MKD. 3amnonHeHue pa3pekeHHbIX
Matpuy MKD mnpu pemeHur CHCTEM YpaBHEHUH MPSAMBIMM MeETOJaMH. MeTonbl
DKOHOMHUM IaMsSITH M TMOBBbIIIEHUS cKopoctH pemeHns MKD. IlpexncraBnenue c
MOMOUIbI0 TEOpUH TpadoB Ipolecca HCKIIOUEHHUS CTENeHEel cBOOOIbI. AJNTOPUTMBI
BbIOOpa onTuManbHOro mopsiaka uckimodeHuss Komnmunaza, Karxunna-Makku,
MapaJuIeNIbHBIX U BJIIOKEHHBIX CEUEHUMN.

B03MOXHOCTH MapajIENbHOTO PELUICHUS 3aad METOJOM KOHEUYHBIX JJIEMEHTOB.
O030p YHUCIEHHBIX AITOPUTMOB MAPAIIETBHOTO PEIICHHUS] CHCTEM alreOpanyecKux
ypaBHeHMM MKD Ha MHOroOSiAEpHBIX W MHOTONPOLECCOPHBIX BBIYUCIUTEIBHBIX
CUCTEMAX.

Tema 9. IlyTu noBbIlIEHUS] TOYHOCTH PACYETHOr0 AHAJIM3A KOHCTPYKIIUA
aBTOMOOMJIeil U TPAKTOPOB, BBINOJHAEMOI0 METOI0OM KOHEYHBIX 3JIEMEHTOB

OCHOBHBIE NPUEMBI U CIIOCOOBI MOJIETUPOBAHMS JIETAJICH, Y37I0B U KOHCTPYKLUN
aBTOMOOUJIEH U TPAKTOPOB METOJIOM KOHEYHBIX 3J€MEHTOB. OCOOCHHOCTU PACUYETHBIX
CXEM M KOHEYHO-3JIEMEHTHBIX MOJIENIEH AeTallel, y3J10B U KOHCTPYKIMI aBTOMOOUIIEH 1
TpakTopoB. I[IpemMyniecTBa M HEOOCTATKH PA3JIMYHBIX PACUETHBIX IOIXOJ0B IIPU
BBITIOJIHEHUH HCCIEAOBAaHUN KOHCTPYKIMI aBTOMOOMIIEH M TPaKTOPOB YHUCICHHBIMU
MeTtogaMu. [lorpemHocTd, BO3HMKAKOIIME MPH pacyeTax METOJOM KOHEYHBIX
AJIEMEHTOB KOHCTPYKUMHW MamuH. IlyTM DOBBIIEHMS TOYHOCTH BBINIOJIHAEMOIO
METOJIOM KOHEYHBIX 3JIEMEHTOB PacueTHOTO aHaJIN3a HapsHKEHHO-Ae(OPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLMI MAILIHH.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

Mertoauka mipenogaBaHusl JUCHUIUIUHBL «METOJ KOHEYHBIX DJIEMEHTOBY» U
peanu3anusi KOMIETEHTHOCTHOTO TOAXOJIa B M3JIOKEHUHM M BOCHPHUSATHUM MaTepuasa
MpeayCMaTpuBaeT MCIOJIB30BAHUE CICIYIONIUX AaKTUBHBIX (HOpPM  MPOBEIACHUS
IPYIIOBBIX, UHAUBUIYATbHbIX, ayJUTOPHBIX 3aHSTUA B COUYETAHUU C BHEAYJUTOPHOMU
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pabotoii ¢ menpl0 (GopMHpPOBaHUS W Pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB
00yJaromuXxcs:

— MOATOTOBKA K BBIITOJHEHHIO MMPAKTHYECKUX PAOOT B JIAOOPATOPHUIX BY3a;

— TOATOTOBKA, TMPEICTABICHUE W OOCYKICHHE TPE3CHTAMA Ha CEMUHApPCKUX
3aHSATHSIX;

— OpraHu3alys W MPOBEJCHUE TEKYIIEro KOHTPOJS 3HAHUH CTYIEHTOB B (opMme
OJIaHKOBOTO TECTUPOBAHUS;

— MPOBEACHHUE MACTEP-KIACCOB AKCIEPTOB M CIEIHAIMCTOB B 00JACTH YMCICHHBIX
METO/IOB ¥ TIPUKJIATHON MEXaHUKH.

6. OneHo4HbIe cpeacTBa JAJIsl TEKYLIEero KOHTPOJIs YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTALMY N0 UTOTaM OCBOCHMS JMCHUILIUHBI H Y4eOHO-MeToAnYecKoe
o0ecreyeHne CaMOCTOATEIbHOM PadoThl CTYACHTOB.

B mpomecce oOyueHMsI HCHOJB3YHOTCS CIEAYIOIIUME OLEHOYHBIE (POPMBI
CaMOCTOSITEJIBHOM padOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJISA
YCIEBAEMOCTH U IPOMEXYTOUYHBIX aTTECTAIUI:

- TOATrOTOBKA K BBIIOJIHEHUIO JTA0OPATOPHBIX PabOT U UX 3allUTA.

OneHouyHbIE  CPENCTBA  TEKYWIErOo  KOHTPOJIA  yCIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIBHBIE BONPOCHI M 3aJaHus B (popme ONaHKOBOrO MU (MJM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, AJI1 KOHTPOJIA OCBOEHUSI 00yHYarOUMMUCS Pa3ei0B IUCUUTLTUHBI.

OOpa3ipl  TECTOBBIX 3aJlaHWM, 3aJaHUl KYpPCOBBIX IPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB W 3aJlaHUW JJIS TPOBEJACHUS TEKYIIEr0 KOHTPOJISI, SK3aMEHAIMOHHBIX
OWJIETOB, PUBEACHBI B MPUJIOKEHUU 4.

6.1. ®oH OLIEHOYHBIX CPEICTB IJIS MPOBeIeHUS MPOMEKYTOYHOMH ATTECTANNH
o0y4yaromuxcs Mo JMCUMILIHHE (MOIYJIIO).

6.1.1. IlepeueHp KOMIETEHIIMHA C yKa3aHHEM ATaroB UX (OPMHUpPOBAHHS B IPOIECCE
OCBOEHHMS 00pa30BaTENbHONU POTrPaAMMBI.

B pesynapTare OCBOCHUS AUCHUIUIMHBI (MOAYJsi) (QOPMHUPYIOTCS  CIICIYIOIIHE
KOMITCTCHITNH

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrPaMMbl 00y4arOUIICA
KOMIIEeTeHI[ U J0JIKEeH 001a1aTh
I1K-6 CIIOCOOHOCTBIO MCIIOJIB30BaTh NPUKIIAAHBIC IPOTPaMMBbI pacdyeTa y3JI0B, arperaTtoB
1 CUCTEM TPAHCIIOPTHO-TEXHOJIOTUYCCKUX CPEACTB U UX TEXHOJIOTHYECKOT'O
000opymoBaHUS
I1CK-1.2 CIOCOOHOCTHIO MPOBOJUTH TEOPETHUECKNE U SKCIIEPUMEHTAIbHbBIE HAydHbIC

HCCIIENOBAaHUS 110
MOKCKY U MPOBEPKE HOBBIX UCH COBEPIIICHCTBOBAHUS aBTOMOOMIICH U TPAKTOPOB.

I[ICK-1.5 CITOCOOHOCTHIO UCIIOJIB30BATh MPUKIIAIHBIC IPOTPAMMBI pacdeTa y3jI0B, arperaToB
Y CHCTEM aBTOMOOWUJICH U TPAKTOPOB.




B mpouecce ocBoeHust 00pa30BaTEIbHON NMPOrpaMMbl JJAHHBIE KOMIIETEHIIMH, B
TOM YHCII€ UX OTIENIbHBIE KOMIIOHEHTHI, (JOPMUPYIOTCS TMOATAMHO B XOJE€ OCBOCHUS
O0Oy4aroMMUCS JUCLHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJTAHOM
U KaJICHAApHBIM IpauKoM y4eOHOro mporecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMHpyeMBIX 10 UTOTaM OCBOCHHS AUCHUILIUHBI (MO1YJISI), OMUCAHUE HIKAJI

Iloka3arenem

OLCHUBAHUA

OllCHMBAaHMHA.
KOMIIETEHIINHN

Ha

Pa3JINYHbIX

oTallax

159,¢

(GbOpMHUPOBaHUS SIBISETCS JTOCTIDKEHUE OOYYAIOIMIMMHKCS TUIAHUPYEMBIX PE3yJIbTaTOB
OOy4eHHUs TI0 JUCIUTUTHHE (MOIYJIIO).

IIK-6 cnoco0HOCTHI0 HCMOJIB30BATH MPUKJIAJHbIE IPOrPaMMbI pacyeTa y3J10B, aTperaTtoB U CUCTeM

TPAHCIMOPTHO-TEXHOJOIHYE€CKHUX CPEACTB U UX TEXHOJOTUYIECCKOI'0 060py)1013a}mﬂ

MCK-1.2

IO MMOMCKY H ITPOBEPKE HOBLIX ujaei COBCPUICHCTBOBaAHMA aBTOMOOWJIEH U TPAaKTOPOB.

IICK-1.5

CHCTeM aBTOMOOMJIeH U TPAKTOPOB..

CIOCOOHOCTBIO MPOBOAUTH TEOPETUIECCKUEC U IKCIIEPUMECHTAJIBHbBIC HAYIYHBIC HCCJICTOBAHUN

CIOCOOHOCTBIO MCIOJIb30BaTh IPUKJIAHbIE IPOrPAMMBI pacyeTa y3Ji0B, arperaToB U

Kputepun onennBanus

IToxa3sareJsn

2 3 4 5
3HATH: Obyuarommuiics OO6yuatomuiics OO6yuatomtuiics OO6yuatonruiics
HaIIpaBJICHAA JIEMOHCTPUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUUHBIE | JEMOHCTPUPYET
pasBUTHA OTCYTCTBHUE WU HETIOJIHbIE 3HAHUS 3HAHUA B 00J1aCTH MIOJIHBIE 3HAHUS B
BBIIUCIIUTCIILHBIX HEJIOCTATOYHOE COOTBETCTBUE HaIPABJICHUI Pa3BUTUSL HaIPABJICHUI Pa3BUTUSL obmactu
MCTOZOB B 3HAHUH HaIpaBJIEeHUN BBIYHCIIUTEIbHBIX BBIYUCIIUTENIbHBIX METO/IOB | HampaBJieHUH
MCXaHHUKE H pa3BUTHA BEIYUCIUTENBHBIX METOZOB B MEXaHUKE U B MEXaHHUKE U pa3BUTHA
dpdexTuBHbIC METO/IOB B MEXaHUKE U 3¢ HEeKTUBHBIX 3 PEeKTUBHBIX BBIYHUCIIUTENBHBIX
BBIYHUCIINTCIIBHBIC 3¢ PEKTHBHBIX BBIYMCIIUTEIbHBIX BBIYMCIIUTEIbHBIX METOJIOB B
aNropHuTMEI, BBIYMCIIUTEIILHBIX AITOPUTMOB, | QJITOPUTMOB, AJITOPUTMOB, MEXaHHUKE U
IPUMCHACMBIC B IIPUMEHAEMBIX B COBPEMEHHOM | IIPHMEHSAEMBIX B MPUMEHSIEMbIX B 3¢ deKTHBHEIC
COBPEMEHHOM MIPOTrPaMMHOM OO€eCTICUeHU N COBPEMEHHOM COBPEMEHHOM BBIYHCIIUTEINBHBIX
HporpaMMHOM JUTSL pEeLLICeHUS] IPUKIIATHBIX MIPOrpaMMHOM MIPOTPaMMHOM aJTOPUTMOB,

obecreueHun s
pelieHus
NPUKJIAIHBIX 3129
aHanm3a
HAMPSHKEHHO
nedopmupoBaHHOT
0 | TEIIOBOTO
COCTOSTHUH
KOHCTPYKLUI
aBTOMOOHIIEH U
TPaKTOPOB.

3a/1a4 aHaIu3a HaPsHKEHHO
ne(OpPMUPOBAHHOTO H
TEMJIOBOT'O COCTOSTHUM
KOHCTPYKIIUH aBTOMOOMICH 1
TPaKTOPOB.

obecrieueHnn Jis
peUICHUA MPUKIaJIHBIX
3a/1a4 aHan3a
HANPSHKEHHO
Je(OPMHUPOBAHHOTO U
TEIUIOBOT'O COCTOSIHU
KOHCTPYKLUI
aBTOMOOWIICH 1
TpakTopoB. JlomyckaroTcs
3HAYUTCIIbHBIC OH_II/I6KI/I,
TIIPOABIACTCS
HEA0CTaTOYHOCTh 3HAHMM,
TI0 psiy TIOKa3aTeseH,

o0ecrieyeHnH sl peIeHHs
MPUKJIAIHBIX 33134
aHaJIM3a HAIPSHKEHHO
Je(OPMHIPOBAHHOTO U
TETJIOBOT'O COCTOSIHUH
KOHCTPYKLIUI
aBTOMOOWIEH 1
TPaKTOPOB., HO
JIOMYCKAIOTCs
He3HAaYMTeNIbHbIC OLINOKH,
HETOYHOCTH, 3aTPyTHEHHUSI
MPU aHATUTUYECKUX
oreparmsx.

HpI/IMeHﬂeMBIX B
COBPEMECHHOM
MpOrpaMMHOM
obOecreyeHnH JIs
peleHus
TIPHUKJIATHBIX
3a/1a4 aHaIu3a
HATIPSKEHHO
nehopMHUPOBAHHO
r'0 U TEIIOBOTO
COCTOSTHUH
KOHCTPYKLIUH
aBTOMOOHIICH 1




obOyJaromuics TPaKTOPOB,
HCIIBITBIBAET CBOOOIHO
3HAYNTEIIbHBIC orepupyer
3aTpyJHEHUS IPU npuoope-
OTIEpUPOBAHNH 3HAHUSIMU TEHHBIMHU
NPU UX NIEpeHoce Ha 3HAHMSMH.
HOBBIE CUTYalHH.
yMeThb: OOyuaronuiicst He ymeeT win B | OOyuatomuiics OO0yuaronuiics OO0yuaromuiics
HCIIOJIB30BATH HEJ0CTaTOYHOM CTEIICHU JEMOHCTPUPYET HEMOIHOE | AEMOHCTPUPYET YaCTUYHOE | IEMOHCTPUPYET
COBPEMCHHOC yMeer: COOTBETCTBHE COOTBETCTBHE CIEAYIONUX | HONHOE
pOTPaMMHOE vy ..
e HCTIONIB30BaTh COBPEMEHHOE CIICAYIOIINX YMEHHUH: YMEHHH: COOTBETCTBHE
pacueTHoro IIPOrpaMMHOE 0OecTiedeHUE cne;:[y}(u)mnx
AHATHM3a JUISL pacueTHOTO aHAIHN3a HCTIONIb30BATh HCTIONIb30BATh YMEHHH:
HAIIPSKEHHO HaInpspKeHHO COBPEMEHHOE COBPEMEHHOE
ne(opMHPOBaHHOT nedopMUpOBaHHOTO U porpaMMHOC MporpaMMHOC HCII0JIb30BaTh
O MTCIUIOBOIO | Tenyi0BOrO COCTOSIHMI feTaneii | obecrieyenue s oOecrieueHue s COBPEMEHHOE
COCTOSHUM NCTANCH | 1 y31108 apTOMOOHIIEH 1 PACUeTHOTO aHaIM3a PACUYeTHOTO aHAIM3a IIPOrpaMMHOE

U y3JI0B

ABTOMOGHIICH I TPaKTOPOB. HaIps)KEHHO HaIps)KeHHO oOecrieucHue s
TPaKTOPOB. Je(OPMHUPOBAHHOTO U Je(OPMHUPOBAHHOTO U pac4yeTHoOro
TEIUIOBOTO COCTOSTHUI TEIUIOBOTO COCTOSIHUM aHanm3a
JleTajiell 1 y3J0B JleTajield 1 y3J0B HaIpsKEHHO
aBTOMOOWIIEH 1 aBTOMOOWIICH U TPaKTOPOB. | AeHOPMUPOBAHHO
TPaKTOPOB. r'0 U TEIJIOBOTO
‘YMeHuUs1 0OCBOEHBI, HO COCTOSIHUH
Homnyckarores JIOILYCKaI0TCs JleTaJIel U y3IJI0B
3HAYUTEIIBHBIC OIIMOKH, HE3HAYMTEJIbHBIC OIMOKH, | aBTOMOOMIICH U
MPOSIBIISETCA HETOYHOCTH, 3aTPYAHEHUSI | TPAKTOPOB.
HEJIOCTaTOYHOCTh [IpU IEPEHOCE YMEHUM Ha
BIIa/ICHUS HABBIKaMU TIO HOBBIE, HECTaHJAPTHHIE CBoOoOIHO
psay nokazaTenen, CHTYyal1H. onepupyer
OO0yJatomimiics pHOOPETEHHBIM
HCIIBITBIBAET 1 YMEHUSMH,
3Ha4YMUTEIIbHBIE IIPUMEHSIET UX B
3aTpyAHEHUS NIPU CHUTYyalHsAX
MIPUMEHEHUH HaBBIKOB B MOBBIIIEHHOU
HOBBIX CUTYallUsX. CJI0’KHOCTH.
BJIaJeTh: OOyuaronuiicst He BIaJeeT OOyuaromuiics He B OOyyaronmicst 9aCTHYHO OO0yuaronuiics B
HaBbIKaMH WIH B HEJIOCTATOYHOM MOJIHOM Mepe BiIaJieeT BJIQJICET HAaBBIKAMU II0JIHOM 00BeEME
HUCHOJIb30BaHKUSA CTEIICHU BJIAJICET HABBIKAMHU HaBbIKAMHU HCITOJIb30BaHMS OJIHOM 13 BJIQZICET
OJIHOM M3 HCITOJIb30BaHMs OJTHOH 13 HCIIOJIb30BAHMS OJTHOM 13 COBPEMEHHBIX HaBBIKAMU
COBPEMCHHBIX COBPEMEHHBIX COBPEMEHHBIX BBIYHMCIIUTENIbHBIX HCIOJIb30BAHUS
BBIIMCIIUTCIIbHBIX BBIYMCJIMTEJIBHBIX IIPOTPaMM, BBIYMCJIMTEIBHBIX [IPOrpaMM, peanu3yrouiei OJIHOH U3
[Iporpamm, peanu3yoIe MeTo [porpaMM, peaiu3yroue | MeToa KOHEUHbIX COBPEMEHHBIX
peanmnsyroei KOHEYHBIX 3JIEMEHTOB, I METOJi KOHEYHBIX JJIEMEHTOB, JJIs pacyera BBIYHUCIUTENBHBIX
METO/l KOHEYHBIX pacuera HanpsHKECHHO 3JIEMEHTOB, JJIs1 pacyera HanpsHKCHHO Iporpamm,
SJIEMCHTOB, U Je(opMUPOBAHHOTO U HaIpsHKEHHO JepopMHPOBAHHOTO U peanusyooumei

pacuera
HAIMPSHKEHHO
JIe(pOPMHUPOBAHHOT
0 ¥ TEIIOBOTO

TEIUIOBOI'O COCTOSIHUM AeTanei
U y3JIOB aBTOMOOWIICH 1
TPaKTOPOB .

Je(OPMHUPOBAHHOTO U
TEIJIOBOTO COCTOSTHUI
Jietasei 1 y3JioB
aBTOMOOMIICH 1

TEIUIOBOIO COCTOSHUI
JieTanei u y31oB
aBTOMOOWJICH U TPAKTOPOB

METOJ] KOHCUHBIX
AJIEMEHTOB, IS
pacuera
HaTIPSKEHHO
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COCTOSIHUH AeTajiel
1 y3JIOB
aBTOMOOMIICH U
TPaKTOPOB .

TPaKTOPOB .

Homyckatores
3HAYUTENbHBIC OIINOKH,
MPOSIBIISIETCSE
HEeI0CTaTOYHOCTh
BJIaZICHUsI HABBIKAMH 110
psy oka3zarenei,
OO6y4atomntmiics
HCTIBITBIBACT
3HAYNTEIIbHBIC
3aTpyIHEHUS IIPU
MPUMEHEHNHN HaBBIKOB B
HOBBIX CUTYyallUsX.

HaBwiku 0cBOCHEI, HO
JTOTTYCKAIOTCSI
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHECHUS
MIpH NIepeHoce yMEHU! Ha
HOBBIE, HECTaHJaPTHBIE
CUTYallUH.

nehOpMHPOBAHHO
r'0 M TEIJIOBOTO
COCTOSTHUI
JleTaJIel U Y3JI0B
aBTOMOOMIIEH U
TPaKTOPOB .
CBoboIHO
MIPUMEHSCT
IOy ICHHBIC
HaBBIKH B
CUTYAaIHAX
MTOBBIIICHHOM
CJIOKHOCTH.

IMIK-6 cnoco0HOCTHI0 HCMOJIB30BATH MPUKJIAHBIE IPOrPaMMBbI pacueTa y3J0B, arperaToB U CUCTEM

TPAHCIOPTHO-TEXHOJOIHYE€CKHUX CPEACTB U UX TEXHOJOTUYIECCKOI'0 060py)1013aﬂml

IMCK-1.2

IO MOMCKY H ITPOBEPKE HOBLIX ujaei COBCPUICHCTBOBaAHMA aBTOMOOWJIEH U TPAaKTOPOB.

IICK-1.5

CHCTEM aBTOMOOMJIEN U TPAKTOPOB.

CIOCOOHOCTBIO MPOBOAUTH TECOPETUYECCKHUEC U IKCIIEPUMECHTAJIBHbBIC HAYYHBIC HCCTICTOBAHUS

CIOCOOHOCTBIO MCIOJIb30BaTh NPUKJIAHbIE IPOrPAMMBI pacyeTa y3Ji0B, arperaToB U

Kputepun onennBanus

IToxa3arenn

2 3 4 5
3HATH: OOyuaromuiics OO6yuatomuiics OO6yuatomtuiics OO6yuatonruiics
BO3MOKHOCTH JIEMOHCTPHUPYET IOJHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUYHBIE | JEMOHCTPUPYET
COBPEMEHHOTI'O OTCYTCTBUE 3HAHUI WIIH HETIOJIHbIE 3HaHUS B 3HAaHUA B 00J1aCTH MIOJIHbIE 3HAHUS B
pOrpaMMHOTO HEJIOCTATOYHOE COOTBETCTBHE | 001acTH BO3MOXKHOCTE BO3MOYKHOCTEH obnactu
obecredeHIs 3HaHWUI B 00JIaCTH: COBPEMEHHOTO COBPEMEHHOTO BO3MOXHOCTEH
METOZla KOHCYHBIX BO3MOXHOCTEH COBPEMEHHOIO | MPOrPaMMHOIO OpOrpaMMHOTO COBPEMEHHOT'O
SJIEMCHTOB LIS MIPOTPaMMHOT0 00ecHeYeHNUs obecrieueHnst MeToaa obecreueHus MeToa MPOTPaMMHOIO
peIICHHA METOJ]a KOHEUHBIX YIEMEHTOB | KOHEYHBIX 3JIEMEHTOB KOHEYHBIX JJIEMEHTOB ISl | oOecredeHuns
WHXXCHCPHBIX 3a71a9 | nyisi pelIeHHs HHXKEHEPHBIX JUIsL pelieHus PELICHHS] HHXEHEPHBIX MeToza
IIpH IPOU3BOJICTBE, | 3a7a4y IpU NIPOU3BOJICTBE, HMHXECHEPHBIX 3a7a4 [IpU 3a/1a4 NIpU IPOU3BOJICTBE, KOHEYHBIX

MOJEPHU3ALUN U
PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYCCKHUX
CPEJICTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS H
KOMIUIEKCOB Ha UX
Oaze.

MOJICPHHU3AIUH U PEMOHTE
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEICTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS H KOMILICKCOB
Ha ux 0Oase.

MPOM3BOJICTBE,
MOACpHU3AIUN U PEMOHTEC
TPaHCIIOPTHO-
TEXHOJIOTHYCCKHUX
CPE/ICTB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS H
KOMIUIEKCOB Ha UX 0ase.

JomyckatoTcs
3HAYUTCIIbHBIC OH_II/I6KI/I,
TIIPOABIACTCS
HEIOCTaTOYHOCTh 3HAHUH,
TI0 psiy TIOKa3aTeseH,
oOyyaromuics

MOACpHU3AIIUN U PEMOHTEC
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX CPEACTB,
HUX TEXHOJIOTHYECKOTO
000pyIOBaHUS H
KOMIUIEKCOB Ha UX 0a3se, HO
JIOMTYCKArOTCS
HE3HAYHTENIbHbIC OLINOKH,
HETOYHOCTH, 3aTPyTHEHUSI
P aHAJTUTUYECKUX
oreparusx.

9JIEMEHTOB JIJISt
peueHus
I/IH)KeHepHBIX
3aja4 [pu
MPOM3BOJICTBE,
MOJICPHU3AINY
pEMOHTE
TPaHCIOPTHO-
TEXHOJIOTUYECKUX
CPEICTB, UX
TEXHOJIOTI'UYECCKOT
0 00opyaoBaHMs
1 KOMIIJICKCOB Ha
nx 0Oase,
CBO0OOHO
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UCTIBITBIBAET Onepupyer

3HA4YNTEIIbHBIC npuobpe-

3aTpyIOHEHUS IPH TEHHBIMHU

OIIEpUPOBAHUY 3HAHUSMU 3HAHUSAMU.

IIPY UX IIEPEHOCE Ha

HOBBIE CUTYalLlUU.
yMeThb: OOyuaronuiicst He ymeeT win B | OOyuatomuiics OO0yuaronuiics OO0yuaromuiics
HOJIBb30BATHCA HEJ0CTaTOYHOM CTEIICHU JIEMOHCTPUPYET HEMOJHOE | JAEMOHCTPUPYET YaCTUYHOE | JEMOHCTPHUPYET
BO3MOKHOCTAMH, YMeEeT: COOTBETCTBHE COOTBETCTBHE CIEAYIOIMX | IIOJIHOE
HPENOCTABIIAEMBIM | 110/1630BaThCS CIEYIOUINX YMEHHMN: YMEHHI: COOTBETCTBHE
A COBPCMCHHBIM BO3MOKHOCTSIMH, CIIeYFOLITIX
IIPOrpaMMHBIM IIPENOCTABIIAEMBIMU II0JIb30BaThCS 10JIb30BaThCS YMEHHUI:
obecnieueHreM COBPEMEHHBIM IIPOTrPaMMHEIM BO3MOXHOCTSIMH, BO3MOXHOCTSIMH,
METOAa KOHCYHBIX obeclieueHueM METoa NPEI0CTABIAEMBIMU NPEIOCTABIAEMBIMU MOJIb30BaThCS
SJIEMCHTOB IUIA KOHEYHBIX 3JIEMCHTOB JIJIs COBPEMEHHBIM COBPEMEHHBIM BO3MOXKHOCTSIMU,
IIPOBEICHUA NIPOBEACHUSA TEOPETUUECKUX IIPOTrpaMMHBIM IIPOTpaMMHBIM NIPENOCTABIISIEMBI
TCOPETUICCKUX Hay4HbBIX UCCJIEA0BaHUMN NIPU o0ecIieueHneM METO1a o0ecIieueHeM METO1a MU COBPEMEHHBIM
HayqHBIX pEILIEeHNN NHXKEHEPHBIX 3a/1a4, | KOHEYHBIX JJIEMEHTOB I | KOHEYHBIX DJIEMEHTOB IJIs NIPOTPaMMHBIM
UCCIIEI0BAHUM TIPU BO3HHKAIOIIUX [IpU MIPOBENCHUSI NPOBENCHUSI o0ecrieueHreM
peLICHUH MIPOU3BOJCTBE, MOJEPHU3ANH | TEOPETUYECKUX HAYYHBIX | TEOPETUYECKHX HAYYHBIX MeTOoJa
HNHIKCHEPHBIX U PEMOHTE TPAaHCIIOPTHO- UCCIIEAOBaHUN NIpU HCCIeI0OBaHu pu KOHEYHBIX
3aja4, TEXHOJIOTUYECKUX CPEICTB, UX | PELICHUU HHKECHEPHBIX pElIEeHNH UHKEHEPHBIX JJIEMEHTOB 1A
BO3HHUKAIOIIUX IPH | TeXHOJOTMYESCKOTO 3a/1a4, BOSHUKAIOIIKX IIPH | 3a]a4, BOSHUKAIOUIUX [PH [IPOBEJICHUS
IIPOU3BOACTEC, 000py/IOBaHUS U KOMILIEKCOB IIPOU3BOJCTBE, IIPOU3BOJCTBE, TEOPETUYECKUX
MOACpHHU3alNN 1 Ha ux Oase. MOJEPHU3ALUNA U PEMOHTE | MOJEPHU3ALMHA U PEMOHTE | HAy4YHBIX
PEMOHTE TPaHCIIOPTHO- TPaHCIIOPTHO- Hccie0BaHu
TpaHCIIOPTHO- TEXHOJIOTMYECKHUX TEXHOJIOTUYECKUX CPEICTB, | IIPU PELLICHUU
TEXHOJIOrMYCCKUX CPEICTB, UX HX TEXHOJIOTUYECKOIO HMH)XEHEPHBIX
CpCICTB, X TE€XHOJIOTHYECKOTO 000pyIOBaHUS H 3ajad4,
TCXHOJIOIMICCKOTO 000pyIOBaHUS H KOMIUIEKCOB Ha UX 0Oase. BO3HHKAIOIIUX
000pyOBaHHsL 1 KOMILICKCOB Ha UX 0ase. pu
KOMIIIICKCOB Ha MX VYMeHusa 0CBOEHEI, HO IIPOU3BOJICTBE,

Oase.

Homnyckatorest
3HAYUTEIIBHBIC OIIMOKH,
MIPOSIBISETCS
HEeI0CTaTOYHOCTh
BJIaJICHHSI HABBIKAMH TIO
pAlly okazarteneH,
OO0yuaromuiics
UCTIBITHIBACT
3HAYUTEJIbHbIE
3aTpyIHEHUs pU
MIPUMEHECHUU HABBIKOB B
HOBBIX CUTYAIHSIX.

JIOIYCKAIOTCSI
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIC, HECTaHJaPTHEIE
CUTYaIlUH.

MOJICPHU3AINN U
pEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYCCKHUX
CPEJICTB, UX
TEXHOJOTHYECCKOT
0 000pyIOoBaHUS
1 KOMILJIEKCOB Ha
nx 0Oazse.

CB0o0OTHO
onepupyer
IpHOOPETEHHBIM
U YMCHUSIMH,
MIPUMEHSET UX B
CUTYyaIHsIX
MOBBIIICHHOM
CJIO)KHOCTH.
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BJIA/IeTh:
preMaMu

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

OOGyuaronuiicst He BIaaeeT
WA B HEJOCTATOYHOU
CTETICHHU BIIAJICET

npueMamu 00paboTKU TaHHBIX
1 3¢ EeKTUBHBIMU
ITOPUTMaMM UHTEPIPETAIHN
PE3yNBTaTOB KOMITBIOTEPHOTO
aHaJM3a HalpsHKEHHO-
nepOpMHUPOBAHHOTO H
TEMJI0BOI0 COCTOSIHUHN AeTanei
1 y3JI0B MaIllfH.

OO0yyaroniuiics Blageet
HE B MOJHOM Mepe
npreMamMu 00padoTKH
JIAHHBIX U 3 PEKTUBHBIMU
ITOPUTMaMH
UHTEPIPETALIH
pe3yJbTaToB
KOMITBIOTEPHOTO aHaAJIN3a
HaIpsKEHHO-
Te(OPMHUPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUM
JleTajiell ¥ y3JI0B MalllKH.

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

OO0yyJaronuiicst 4aCTUIHO
BIafeeT

npreMamMu 00padoTKH
JIAaHHBIX U 3 PEKTUBHBIMA
NTOPUTMaMH
MHTEPIPETALIH
pe3yJbTaToB
KOMITBIOTEPHOTO aHAJIN3a
HaIpsKEHHO-
Ie(OPMHIPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUI
JleTajiel ¥ y3JI0B MalllkH.

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

OO6yuarouuiicst B
MIOJTHOM 00BemMe
BJajeeT
npreMaMu
00paboTku
JIAHHBIX U

3G PEeKTUBHBIMU
ANTOPUTMAMH
HHTEPIPETALUH
pe3yNbTaToB
KOMITBIOTEPHOTO
aHamu3a
HAIpPSHKEHHO-
neopMUpPOBaHHO
T'O U TEIIOBOTO
COCTOSIHUHI
JieTanei u y3ioB
MallnH.

CB00OIHO
MIPUMEHSIET
[I0JIy4YEHHBIE
HaBBIKH B
CUTYaIIUsAX
MOBBILICHHOM
CJIOKHOCTH.

IIK-6 ¢cnocoGHOCTHIO HCI0JIB30BATh NPHUKJIAIHbIE IPOTPAMMBI pacueTa y3J10B, arperaTtoB H CHCTEM
TPAHCHOPTHO-TEXHOJOTHYEeCKNX CPeACTB U MX TEXHOJOTH4eCKOro 00opya0BaHuA

MCK-1.2

IO MMOMCKY H ITPOBEPKE HOBLIX uaen COBCPUICHCTBOBAHMSA aBTOMOOWJIEH U TPAaKTOPOB.

IICK-1.5

CHCTEM aBTOMOOMJIEH U TPAKTOPOB.

CIOCOOHOCTBIO MPOBOAUTDH TECOPETUIECCKUEC U IKCIIEPUMECHTAJTBHBIC HAYYHBIC UCCJICIOBAHUSA

CIOCOOHOCTBHIO HCII0JIb30BaTh INPURKJIAAHBIC IPOTrPaMMBbI pacueTa y3Ji0B, arperaTtoB u

Kputepun ouennBanus

IToxazareJsn

2 3 4 5
3HATH: OOGyuaromuiics OO0yuarontuiicst OOGyuaronuiics OOGyuaromuiics
TEOPETHICCKUC JEMOHCTPUPYET IOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUUHBIE | JEMOHCTPUPYET
BOIIPOCHI OTCYTCTBUE 3HAHUHN WIIH HETIOJTHbIEC 3HAHUS B 3HAHWS B 00JIACTH MIOJTHBIE 3HAHUS B
obecneueHus HEJIOCTATOYHOE COOTBETCTBUE 00J1aCTH TEOPETHIECKIX TEOPETUYECKUX BOIIPOCOB obmactu
IIPOYHOCTH 3HaHUH B 001aCTH: BOTIPOCOB OO€ECIICUEeHUS obecrieyeHns: IPOYHOCTH TEOPETUYECKUX
KOHCTPYKLIUH, TEOPETUIECKHUX BOIIPOCOB MPOYHOCTU KOHCTPYKIMH, | KOHCTPYKIHI, CBSI3aHHBIE C | BOIPOCOB
CBA3aHHBIC C obecrieueHnst TIPOYHOCTH CBSI3aHHBIE C PEIIEHUEM pelieHneM npooiieM obecrieueHus
pemeHuEM KOHCTPYKIIUH, CBS3aHHBIE C npo0GJieM MPOU3BOJICTBA, IIPOU3BOJICTBA, IIPOYHOCTHU
npobiem pelieHneM npooiiem MOJIEPHU3AIMH U PEMOHTA | MOIECPHHU3ALUU U PEMOHTA | KOHCTPYKLUH,
IIpOU3BOACTBA, IIPOM3BOJICTBA, MOJICPHHU3ALMH | aBTOMOOWIEH 1 AaBTOMOOWIICH U TPAKTOPOB, | CBSI3aHHBIE C

MOJICPHU3AIUH U
peMoHTa

1 PeMOHTa aBTOMOOHIIEH 1
TPaKTOPOB.

TPaKTOPOB.

HO OOITYCKArOTCsA
HC3HAYHUTCIIbHBIC OH.II/I6KI/I,

pelieHueM
pooeM
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aBTOMOOMIIEH N Jomyckarorcs HETOYHOCTH, 3aTPYJHEHUS | IPOU3BOACTBA,
TPaKTOPOB. 3HAYNTEIIbHBIC OMNOKH, IIPH aHAJTMTHYECKUX MOJEPHU3ALUH U
MPOSIBIIAETCS ornepanusx. pEMOHTa
HEJ0CTaTOYHOCTb 3HAHUU, aBTOMOOMIIEH 1
IO psiy MOKa3aTeneH, TPaKTOpOB,
oOyuarommuics CcBO0OOTHO
UCTIBITHIBACT onepupyer
3HAYUTEJIbHBIC npuoope-
3aTpyIOHEHUS IPH TEHHBIMHU
ONEPUPOBAHUH 3HAHUAMHU 3HAaHUSAMH.
IPH UX TIEpEHOCE Ha
HOBBIE CUTYaLHH.
yMeThb: OO6yuaronuiicst He ymeeT win B | OOydaromuiics OO0y4atontmiics OO0yuatontuiics
BBITNIOJHAT aHAJIN3 | HeTOCTATOYHOH CTENEHU JEMOHCTPUPYET HEMOJIHOE | JEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
HallpsKEHHO YMEET: COOTBETCTBHUE COOTBETCTBUE CIEAYIOIUX | MOJIHOE
1e(OPMUPOBAHHOT | BLIOMHATE AHAJH3 CIEYIOUINX YMEHHMN: YMEHHI: COOTBETCTBUE
0 COCTOsHMA HAIpPsHKEHHO CIIEIYIOLINX
JAeTasIel U y3iI0B nehopMHUPOBaHHOTO BBINIOJIHATD aHAIU3 BBINIOJIHATD aHAIU3 YMEHHUIA:
aBTOMOOMIICH K COCTOSIHUS AETAJICH U y3J10B HaIpsHKEHHO HaIpSHKEHHO
TpaKTOPOB IIpH aBTOMOOWJIEH U TPaKTOPOB MpH | AeHOPMHUPOBAHHOTO ne(opMHpPOBaHHOTO BBINOJIHATh
[TIONCKE BapUaHTOB IIOUCKE BapUaHTOB U COCTOSIHUS AeTaJlel U COCTOSIHUS AeTalel U aHAIN3
1 KOMIIPOMHUCCHBIX | KOMIPOMHUCCHBIX PEIICHUI y3JI0B aBTOMOOHIICH U y3JI0B aBTOMOOHIICH U HAIMPSKEHHO
perennii npodiem po0JIeM nX MPOU3BO/ICTBA, TPaKTOPOB IIPH IIOUCKE TPaKTOPOB IIPU MOUCKE Ie(OPMHUPOBAHHO

UX MPOM3BO/ICTBA,
MOJICpHU3AIMU 1
peMoOHTa
aBTOMOOMIIEH U
TPaKTOPOB.

MOJICpHH3AIMN 1 PEMOHTA
aBTOMOOWJICH U TPAKTOPOB.

BapHAHTOB U
KOMITPOMHUCCHBIX
pelieHuit mpobiieM ux
MPOU3BOJICTBA,
MOI[epHI/I?:aHI/II/I nu peMOHTa
aBTOMOOMIIEH 1
TPaKTOPOB.

JonyckatoTcs
3HAYHTENbHBIC OLTHOKH,
TIPOSIBIISICTCS
HEIOCTATOYHOCTD
BJIaJICHUSI HABBIKAMH TIO
Py TOKa3aTenei,
OO6yuatouuiicst
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUs IpU
IMPUMEHCHU N HABBIKOB B
HOBBIX CUTYAaIIHsX.

BapHaHTOB
KOMIPOMHCCHBIX peLICHHN
npo0ieM UX POU3BOJCTBA,
MOJCPHH3AIMH U PEMOHTA

aBTOMOOWMIIEH U TPAKTOPOB.

‘VYMeHUs1 0CBOSHBI, HO
JIOTTYCKaIOTCS
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
IIPH TIEpeHOCEe YMECHUH Ha
HOBEIC, HECTAaHIAPTHEIC
CUTYaIIHH.

IO COCTOSHUS
JleTasiel ¥ y3710B
aBTOMOOMIIEH U
TPaKTOPOB MPH
MTOUMCKE
BapHaHTOB U
KOMIIPOMHUCCHBIX
peleHui
poGyieM ux
MIPOU3BOJICTBA,
MOJICPHU3AIUH U
peMoHTa
aBTOMOOMIIEH U
TPaKTOPOB.

CB00OOIHO
omnepupyer
IpHOOPETEHHBIM
Y YMEHUSMH,
MIPUMEHSET UX B
CUTYaLUAX
IIOBBIIICHHOM
CJIO)KHOCTH.
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BJAaJd€Th:
HaBbIKaMH

PUMEHEHHUS
METOJI0B
BBIYHCIINTEIHHON
MEXaHUKH IS
pacueta
HaNpPsHKEHHO
nedopmupoBaHHOT
0 COCTOSIHHS
JleTanei 1 y3ioB
aBTOMOOMIICH U
TPaKTOPOB.

OOGyuaronuiicst He BIaaeeT
WU B HEJOCTATOYHOM
CTETICHH BIIA/ICeT
HABBIKAMHU TIPUMCHCHUS
METOIOB BBIYHCITUTEIBHOMN
MEXaHUKHU JUIS pacyera
HATPSKCHHO
neGOopMHUPOBAHHOTO
COCTOSIHUS AETAJIEN U y3JI0B
aBTOMOOMIICH U TPAKTOPOB.

OO0yyaroniuiics Blageet
HE B MOJHOM Mepe
HaBBIKAMU IIPUMECHEHUS
METOJIOB
BBIUUCITUTEILHON
MEXaHUKHU JJIs pacdera
HATPSKEHHO
nedopMHpOBaHHOTO
COCTOSIHHUS JeTajiel u
Y3JI0B aBTOMOOMICH 1
TPaKTOPOB.

Homyckatores
3HAYHUTENIbHBIC OLITHOKH,
TMIPOABIACTCA
HEJ0CTaTOYHOCTD
BJIaJICHUS HaBBIKaAMHU I10
pAly mokazarteneH,
OO0y4atomtmiics
HCTIBITHIBACT
3HAYHUTEIILHBIC
3aTpyAHEHUS MIPH
TIPUMEHEHUH HaBBIKOB B
HOBBIX CUTYyalUAX.

OO0yyJaronuiicst 4aCTUIHO
BIIaJCeT

HaBBIKAMHU IIPUMCHEHUS
METOJIOB BBIYHCIUTEIbHON
MEXaHUKH IS pacuyera
HAarpsHKEHHO
neopMUpPOBaHHOTO
COCTOSIHUSA AETaJCH U
Y3JI0B aBTOMOOMIEH 1
TPaKTOPOB.

HaBwixu ocBOCHEI, HO
JIOIYCKAIOTCSI
HE3HAYUTENIbHbIEC OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS
IIpY [IEPEHOCE YMEHUN Ha
HOBBIC, HeCTaHJIapTHLIe
CUTYyaLluu.

OO6yuarouuiicst B
IIOJTHOM 00BeMe
BIIAJICET
HaBBIKAMU
MPUMEHCHUS
METOJIOB
BBIYHCIUTELHOM
MEXaHWKH ISt
pacuera
HaTIPSKEHHO
ne(OPMHUPOBAHHO
IO COCTOSIHHUS
JleTajiell ¥ y3J10B
aBTOMOOMIIEH U
TPaKTOPOB.

CBoboHO
MPUMEHSCT
MIOJTyICHHBIC
HaBBIKU B
CUTYAIHAX
MTOBBIIICHHOM
CJI0’KHOCTH.
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[[Ixanpl OLIEHUBAHUS PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIMU U UX OIIMCAHUE:

dopMa IPOMEKYTOYHOM ATTECTALUM: 324eT.

[TpomexyTO4HO-3a04Hast aTTecTalusl oOydaromuxcs B (GopMe 3a4eTa MPOBOJUTCS
10 pe3yibTaTaM BBIIIOJIHEHUS BCEX BUJIOB yUeOHOM paboThl, IPEIyCMOTPEHHBIX Y4eOHBIM
IUIAHOM 10 JAHHOW JUCHUIUIMHE (MOIYJI0), IPHU O3TOM YUYHUTHIBAIOTCA pE3YJIbTAThI
TEKyLIEro KOHTPOJS YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OLieHKa CTENEeHH JOCTHKEHUS
OOy4arolMMUCSl IUIAHUPYEMBIX pPE3yJbTaTOB OOY4YEHHS MO JUCHUILIMHE (MOIYJIIO)
MIPOBOJIUTCS NpPENoJaBaTeyieM, BEAYIIUM 3aHATHS 0 JUCHUIUIMHE (MOIYJII0) METOAOM
AKCIEPTHOM oneHKH. [1o uToraM mpoMexyToyHOM aTTeCTaluu M0 AUCHUILTMHE (MOIYJIIO)
BBICTABJISIETCS OIIEHKA «3aYTEHO» WJIH «HE 3aU4TEHOM.

K nmpomexyTo4HOM aTTecTaluu JOIYCKAIOTCS TOJIBKO CTYAEHTHI, BHITOIHUBIINE BCE
BHUJIbI y4yeOHOW paloThl, MPEAyCMOTPEHHbIE padouell MporpaMMoll MO JAMCLMILIMHE
«MeTo KOHEUHBIX 3JIEMEHTOBY : IPOLUIH POMEKYTOUHBIA KOHTPOJIb.

MIxana
OLleHUBaHUA

Onucanue

3a4TeHo

Brinmonaensl Bce BUABI y‘I€6HOI7I pa6OTLI, NpeaAyCMOTPCHHLBIC y‘IC6HLIM
IIJITaHOM

CtyaeHT JeMOHCTPHUPYET COOTBETCTBHE 3HAHWUW, YMEHUW, HABBIKOB
MPUBEJICHHBIM B Ta0JIMIIAX TOKa3aTeliel, OMepupyeT MPUOOPETCHHBIMU
3HAHUSIMU, YMEHHUSIMHU, HAaBbIKAMHM, NPUMEHSIET HUX B CHTYalHsIX
TOBBIIIEHHOW ~ CcIOXKHOCTU. [lpm  3TOM MOryr OBITh JOMYIICHBI
HE3HAYUTEIIbHBIC OIINOKH, HETOYHOCTH, 3aTPyIHECHUS npu
AHAJIMTUYECKUX OINEpalusax, MEPEeHOCE 3HAHWMM U YMEHHMM Ha HOBBIE,
HECTaHJApPTHBIE CUTYyaI[UU

HIIN

oOyyaromuiicss JEMOHCTPUPYET YacTUYHOE COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB IO IpeameTy. HaBbIKM OCBOEHBI, HO JOMYCKarTCA
HE3HAUUTENIbHbIE OLIMOKM, HETOYHOCTH, 3aTPyIHEHHsS IpHU MEepeHoce
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH

Ui

oOydJaronuiicss EeMOHCTPUPYET 3HAYHUTEIbHBIC OIIMOKH, TMPOSBISET
HEJOCTAaTOYHOCTH 3HaHI/II71, YMGHI/II\/’I U BJIAJACHHSA HaABBIKaMHU 110
HECKOJIbKUM  TemaM  mpenMera.  OOywaroumiuiicss — MCIHBITHIBAET
3HAYUTENIbHbIE 3aTPYAHEHUS IMPU NMPUMEHEHUM YMEHHI M HaBBIKOB B
HOBBIX CUTYaAllUIX.
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He Bwmmonnen oama wm Oonee BUIOB  ydeOHOM  paboTHI,
MPEIyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

CTyaeHT JIEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHUH,
0 HAaBBIKOB TMPUBEJACHHBIM B TaOIMIAX I[IOKa3aTenei, JOIMyCKAITCs
© satreto 3HAYUTENbHBIC OIIMOKH, TPOSBISETCS OTCYTCTBHE 3HAHWM, YMEHHI,
HaBBIKOB MO psAIy IOKa3aTejei, CTYJAEHT HUCIBITHIBACT 3HAYUTEIIbHbBIC

3aTPYAHCHHUA IIPpU OICPHUPOBAHUK 3HAHUAMHU MW YMCHUSAMU IIpU HX

IIEPCHOCC Ha HOBLIC CUTYyallUU.

DoH/BI OLIEHOYHBIX CPEJICTB MPEICTABICHBI B TPUIOKEHUH 4 K pabouelt mporpaMme.
7. YueOHO-MeTOANYeCKOe U HH(GPOpMAIUOHHOE o0ecnieuyeHre JUCHMIIIMHBI.

a) OCHOBHAs JIMTepaTypa:

1. Tlpucekun, B.JI. OcHOBbl MeTOJa KOHEYHBIX DJJIEMEHTOB B MEXaHUKE
nedopmupyembix ten / B.JI. Ilpucekun, I'.1. Pactopryes ; MUHUCTEPCTBO HAYKU
N BBICHIETO OBPA3OBAHUSA  Poccuiickoit  ®enepanuu, HoBocubupckuii
rocyJapCTBeHHbINM TexHu4yeckuid yuusepcuteT. — HoBocubupck : HI'TY, 2009. — 240 c.:
Tao., wi. — (Yueonuku HI'TVY).

URL.: http://biblioclub.ru/index.php?page=book&id=436040

2. MumenkoB, [I'.B. Meroa KOHEUYHBIX JJIEMEHTOB B KypCe CONPOTHUBIICHUS
MatepuasioB [DIEeKTpOHHBINA pecypce] : yueb. mocodue / I'.B. Mumenkos, FO.H. Camorus,
B.II. YupkoB. — DnekTpoH. naH. — Mocksa : @usmatnut, 2015. — 472 ¢. — Pexum
noctymna: https://e.lanbook.com/book/71992.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. KortoBuu, A.B. Pemenue 3amad Teopuum yOpyrocTd METOJOM KOHEUHBIX
3JIEMEHTOB [DJIeKTPOHHBIN pecypc]: yueb. mocooue / A.B. KotoBuu, N.B. CtankeBuu. —
OnekTpoH. JaH. — MockBa: MI'TY um. H.D. baymana, 2012. — 106 c. — Pexum
noctyna: https://e.lanbook.com/book/52244.

2. Xononos, N.C. Pacuer miockux KOHCTPYKIIMI METOAOM KOHEYHOIO 3JIeMEHTa /
N.C. Xomomnos, MWN.B. Jloceea: MHUHUCTEPCTBO HAYKM U BbICIIET'O
OBPA3OBAHUSA P®, denepanbHOoe ToCydapCTBEHHOE OOHKETHOE 0Opa30BaTEIIbHOE
yupexJAeHHe BhICIIEero npodeccuoHaabHoro oopazoBanus «CaMapcKuid rocyJapCTBEHHBIH
ApXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUTeT». — Camapa: CaMapCkuil rocyaapCTBEHHBIN
aApXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCHTET, 2014. — 102 C. URL:
http://biblioclub.ru/index.php?page=book&id=438328.

B) MporpaMMHoe o0ecrieueHue U HHTePHeT-pecypcehl:
[IporpammHuoe obecrieueHue:
- yHHBEpcajbHas MpOrpaMMa METOJIa KOHEYHBIX JJIEMEHTOB, IpPHMEHsSIeMas Ha
MPEIMPHUATHIX MAITHHOCTPOCHHSI,
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N

- YHUBepcalibHas nporpamMma 3-D npoektrpoBaHus, IpUMeEHsieMas Ha IPEANPUATHIX
MAaIlUHOCTPOCHUS;

- o(hucHOE IPOrpaMMHOE 0OeCTIeUeHHUE.

HNHTepHeT-pecypchl HE IPELYCMOTPEHBI.

8. MaTepHaJILHO-TeXHl/I‘IeCKOG o0ecreuyeHue ANCIHUIIJINHBI.

KomnproTepHsIii K1acc: CTOMBI, CTYJbs, MAPKEPHAs JOCKa, KOMIIBIOTEPHI, IIOIBECHON
IIPOEKTOP, HACTEHHBIN MPOEKIMOHHBIN 3KpaH. Pabouee MecTo mpenogaBatess: CToJI, CTYJI.
Aynuropus Ui JEKIIMOHHBIX U MPAKTHYECKUX 3aHATUH 0011ero GoHaa, CTONIbl yueOHbIE
CO CKaMbsIMH, ayTUTOpHasA Jocka. Pabouee MecTo mpernoaBaTelisi: CTOIM, CTYIL.

9.MeToanuyeckne peKOMeHAALMHU JIS CAMOCTOATEIbHOM padoThl CTY€HTOB
3agagamMu CaMOCTOSITeILHON PaOOTHI CTYACHTOB SIBJISIIOTCS:

. CI/ICTeMaTI/IBaL{I/I}I N 3aKPCINVICHHUC ITOJYYCHHBIX TCOPCTHYCCKUX 3HAaHUU U IMPAKTHICCKUX

YMEHHUI CTYJICHTOB;

. YraoyOJneHue u paciimpeHrue TeOPETUIECKOMN MOArOTOBKH;
. @opMUpOBaHME YMEHUM HCHOJIb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIPABOYHYIO

JOKYMEHTAIUIO U CIIEIUATIBHYIO JIUTEPATYPY;

. Pa3BuTHEe mO3HABATENBHBIX CIOCOOHOCTEH U AaKTUBHOCTH CTYJIEHTOB, TBOPUYECKOMN

HMHUIOMWATHUBBI, CAMOCTOATCIIbBHOCTH, OTBETCTBCHHOCTH U OPraHU30BaHHOCTH,

. Ucnonn3oBanue MarcpHrala, CO6paHHOF0 U IIOJIYYCHHOI'o B XOAC CaMOCTOATCIIbHBIX

3aHSATUA HA TMPAKTUYECKUX 3aHITUSAX, MPU HAMUCAHUU KYpPCOBBIX M BBITYCKHOU
KBATM(PUKALMOHHON paboT, sl 3PQPEeKTUBHOW MOATOTOBKM K WMTOTOBBIM 3aueTaM M
AK3aMEHaM.

N3ydyeHne TUCHUILIAHBI JOIKHO CONPOBOXKIAATHCS MHTEHCUBHOM CaMOCTOSITEIbHOU
paboToOll  CTYyIEHTOB C PEKOMEHJOBAHHBIMU TMPENOAABATEISIMU  JIUTEPATYPHBIMU
UCTOYHUKAMU U C MaTepHalaMu, MOJIYYEHHBIMU Ha JICKIUOHHBIX, TPAKTUYECKUX 3aAHITUAX
u nabopaTopHbiXx paboTax. CTyIEeHT OJDKEH MOMHUTh, YTO HAYMHATH CAMOCTOSITEIIbHBIC
3aHATUS CJIEAYET C MEPBOTO JHS W3YyYEHHS JUCLHUIUIMHBI U MPOBOJIUTH UX PETYISPHO.
OuyeHb BOXHO MPWIOKUTH MAKCUMYM YCHWJIUM, BOJIM, YTOOBI 3aCTaBUTH ce0si paboTaTh C
ITOJIHOW Harpy3KOu C IEPBOTro JHS.

Kaxxnplii cTyZeHT MOKEeH caM IUIAHMPOBaTh CBOK CaMOCTOSATENbHYIO padoTy,
UCXOJISl U3 CBOMX BO3MOXHOCTEH U MMPUOPUTETOB. DTO CTUMYJIUPYET BHIMIOJHEHUE PAOOTHI,
co3gaeT OoJsiee CIOKONMHYI0 OOCTaHOBKY, YTO B MTOrE MOJOXKHUTEJIbHO CKa3bIBAECTCS Ha
YCBOCHUH MaTepuana.

Ha ocHOBe m3y4yeHUsI pEeKOMEHJIOBAHHOW JIUTEPATyphI I1€I€CO00Pa3HO COCTABHUTH
KOHCIIEKT OCHOBHBIX TEPMUHOB, TIOJIOXKCHUH U OTIPEACIICHN, TPEOYIOMNX 3alIOMUHAHUS U
HEOOXOAMMBIX JJII OCBOSHUS PA3/IEIOB TUCITUATIIIUHBI.

JIyist TI0I0TBOPHON PabOThI HEMAJIOBAXXHOE 3HAYCHHE MMEET OOCTaHOBKA, OpPTaHH3aIUs
pabouero mecta. HyxHO m00UTBCSA, YTOOBI MECTO PabOTHI TO BO3MOXKHOCTH OBLIO
MOCTOSIHHBIM. PaboTa Ha TNPUBBIYHOM MeECTE JellaeT ee OoJsiee TUIOJOTBOPHOM.
[IpomyKTUBHOCTh PAaOOTHI 3aBUCHUT OT TMPABWJIBHOTO YEpPEIOBAHUS Tpyda M OTHbIXA.

[TosToMy Kaxkaple yac WM JABa CileayeT aeinaTh, nepepblB Ha 10-15 mMunyT. BeixoaHbie
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JTHU JIy4llle MOCBSITUTh aKTUBHOMY OTJBIXY, 3aHSITUSIM CIIOPTOM, MPOTYJIKaAMU Ha CBEXKEM
BO3yXe U T.O. Jlaxke mepexiiioueHue C OAHOTO BHJIa YMCTBEHHOM pabOThl Ha ApPYyrou
MOJKET CITY>KUTb aKTUBHBIM OTBIXOM.

Ocoboe MecTo ynensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJTHON 13 popM 0OydeHUSI U KOHTPOJIS
caMoCTOoATeNbHON paboThl. KoHCynbTHpOBaHUE TMpeArnojiaraeT ocoO0biM  00pa3oM
OpraHM30BaHHOE  B3aUMOJICUCTBHE  MEXIY  IPErnoJaBaTeIeM-KOHCYJIbTAHTOM U
CTyJICHTaMM, HAIMpaBJIEHHOE Ha pa3pelieHre Npo0JieM U BHECEHHWE IO3UTHUBHBIX
W3MEHEHHU B AESTEILHOCTD CTYJEHTOB.

9.1 MeTO)Il/I‘IeCKI/Ie YKa3aHus 110 BBIIMIOJTHEHUIO M Oq)OpMJIeHI/IlO PaCYE€THBIX 3aua1mi71
o ITMCIOMIIJIMHE «MeTOI[ KOHCYHBIX 3JICMCHTOB)»

9.1.1 TpeGoBanus K 0(p)OPMJICHHIO BHINOJTHEHHBIX PACYETHbIX 3aIaHU I
e BrinonHeHHoe pacueTHOE 3a/laHKe JOHKHO ObITh O¢opMIIEHO Ha JHcTax (popmara
A4 co clenyomuMi HOJISIMU:

e JleBoe - 25 MMm.
e Bepxnee - 15 wmm.
e JlpaBoe - 15 mmMm.
e Hmxnaee - 15 Mm.

e BhINOJIHEHHOE pacuEeTHOE 3aJaHuE JOJKHO MMETh TUTYJIbHBIM JmcT. [lpumep
ohOpMIICHUSI TUTYJIBHOTO JINCTA MOKa3aH B MPHJIOXKEHUH.

e BrinoiaHeHHOE pacyeTHOE 3a/laHHue JOJKHO COAEPKaTh CIEAYIOLIUE pPa3Aelibl:

Conepxanue.

Beenenue.

OcHOBHast 4acTh.

3aKIOUYCHHE.

COmucok MCHOJIb30BaHHOM JIMTEPATYPHI.

[Ipunoxenus (He SBISIIOTCA 00s13aTEIHLHOM YACThIO OTYETA).

e CrpaHulbl OTYETa JOJDKHBI OBITH MTPOHYMEpoBaHbl. Hymepaius HauumHaeTcs co
BTOPOM CTpaHUlbl. Ha TUTYIBHOM JIMCTE HOMEDP CTPAHULIE HE NPOCTABIISICTCA.

e B OCHOBHOWM 4YacTH HaxXOJsATCS BCE IMPOHYMEPOBaHHBIE TJaBbl, Maparpadbl U
nojamaparpadsi.

Hymepanus maparpadgoB u moamaparpadoB MPOU3BOISTCS CIEAYIOIAM
obpazom:

e [IlepBas mudpa oOo3HAYAaET HOMEP TJIABHI.

e Bropas mudpa - nopsaakosslii Homep naparpada.

e Tperbs mudpa - NOPAAKOBBIH HOMep moanaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 riaaBsl 3:

e |l Onucanue pac4yeTHoi cXeMbl

e 3.2 I'paHn4HbBIE YCJIOBHS

e 3.2.5 I'paHuYHBbIE YCJOBHS MO MEepeMelleHUusAM
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Hymeparusi pucyHKOB MPOU3BOIUTCS CIEAYIOIMIMM 00pa3zoMm:
e IlepBas uudpa obo3HayaeT HOMEp TJIABHI.
e Bropas mudpa - nopsakoBblii HOMEp PHUCYHKa B IiaBe.

Hanpumep, pucyHOK B IyaBe 3, UMEIOIINANA IMOPAAKOBBIA HOMep 11:

e Puc. 3.11. JIlnamoroBoe OKHO BBOJA HMCXOJHBIX JAaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBhI, Maparpada, moamaparpadga u pUCYHKa HE
ctaBuTCs. Ha3BaHue riaBbl NMUIIETCS 3arIaBHBIMU MOTY>KUPHBIMHA OykBaMu. Ha3zpanus
naparpadoB u noanaparpadoB MHUIITYTCS CTPOYHBIMH MOTYKUPHBIMU OyKBaMU, 3a
HCKJIFOUEHHEM MepBoi OYKBHI, 3arnaBHoM. [Toanaparpadsl MOryT OBITH BBIJICIICHBI
KYPCHUBOM.

e Hymepamuss HCHONB30BaHHOW JIUTEPATYphl MPOU3BOAUTCS JUOO B aidaBUTHOM
MopsAKe, MO0 MO MEPE CChIJIOK Ha HEE B TEKCTE KYpPCOBOU PaOOTHI.
[Tpumepsl oopMIICHHUS JIUTEPATYpPHI.

Kuurm:

e bunepman B.JI. — Teopus Mexanndeckux konedanuii. — M.: Beicur. mkoina, 1980. —
408 c.
e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypuaisr:

e bopucos 10.C., bnarosemenckuit FO.H., [Imutpuuenko C.C., [lankpatos H.M.
AHanu3 NPUMEHUMOCTH YPAaBHEHHM U UccieoBaHue (GopMbl KPUBOH ycTaaocTu //
3aBojckas maboparopusi. Juarnoctuka marepuanos, 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 COIEP:KAHUIO PA3/1eJIOB BbINOJHEHHbIX PACYETHBIX 3aJaHUM

1. B comep:xaHum JOKHBI OBITh MPENCTaBIEHbI HAa3BaHMS BCEX TJaB, naparpadoB u
nojanaparpadoB ¢ yka3aHHMEM HOMEPOB HAuYaJbHBIX CTPAaHMII.

2. Bo BBemeHMHM OOOCHOBBIBA€TCSI AKTYyaJIbHOCTh W CTaBUTCA 1eidb  paboTHI,
NEPEUUCISIOTCS pellaeMble 3aaud W JIaeTcsi KpaTKoe COAep)KaHue BCEX TJIaB.
JUIsi  KypCcOBOTO MPOEKTA, COAEPKALIErO0 KOHKPETHBIE 3a/lay, JAeTCs IOCTAHOBKA
3azay.

TeopeTndeckast paboTa MOKET HOCUTh OIHUCATEIbHBIA WM METOINYCCKHIMA

XapakTep.
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3. B ocHOBHOII yacTu mOIPOOHO OMUCHIBACTCS MOCIIENOBATEILHOCTh PEIICHUS 3aa4H.
Ilpumepnbaiii TIIaH OCHOBHOW 4aCTH

e [locranoBka 3amaun. CeneHust o0 OOBEKTE HCCIENOBaHUS U 00JACTH

MalIMHOCTPOECHHUS.

Teopernyeckre OCHOBBI PELICHUS 3a]a4H, UCIIOIb3YEMBbIE AITOPUTMBI.

Onucanue nporpaMMHOro 00eceueHus

HcxoHbIE TaHHBIE, ONIMCAHUE PACYETHOU CXEMBI.

Xapakrepuctuku mogenu MKO. KoinyecTBo 351€MEHTOB, y3710B, CTEIICHEN

CBOOO/BI.

Onucanue TUIOB KOHEYHBIX 3JIEMEHTOB.

e HHudopmanus 00 yClIoBHUSX 3aKpEIJIEHUS U HATPYKEHHUS.

e [locnenoBarenbHOCTh (OPMUPOBAHMST MOJENIN CPEICTBAMU IPOrPaMMBI
MKD, 0coO€HHOCTH ITOJATOTOBKH MOJICIIH.

e HHudopmanus o npouecce pereHus 3a1a4yu.

e (CBeneHus 0 KOMIBIOTEpE, XapakTepucTukax nporpammel MKD (Ha3BaHue,
BEpCHs, BO3MOXHOCTH), HEOOXOJHWMBIX BBIYMCIUTENIBHBIX pPECypcax,
BPEMEHU PEILICHHUS.

e AHanu3 pe3ysbTaTOB PacYETOB.

4. B 3akJIl0OYeHMHM J1aeTCsS KpaTKas OIGHKAa W OCHOBHBIC BBIBOJBI BBITOJTHCHHOU
paboTHI.

5. B nmpwiio:keHue BEIHOCUTCS HH(POPMALIMOHHBIN MaTepHall, He TPEOYIOIIHA 1eTaTbHOTO
PacCMOTpPEHHUsI B OCHOBHOM YacTH (HarpuMmep, TaOauibl, rpa@uKu, pUCYHKH, JIUCTUHTU
porpamMm H T.I1.)

9.1.3 TpeGoBaHusI K BbHINOJHEHUIO PACYETHBIX 3aJaHUM

1. PacuetHoe 3aaHue JOKHO OBITH O(DOPMIICHO COTJACHO TPEOOBAHUSM YKa3aHHBIM
BBIIIIE.

2. ConeprkaHue pacueTHOTO 3aJaHUs JOJDKHO COOTBETCTBOBATH IEPEUYHCICHHBIM BBIIIE
TpeOOBAHUSIM.

3. PacuetHoe 3amanre JOMKHO OBITH CIHAHO 32 JBE HENENU J0 OKOHYAHHUS CEMECTpa.

9. MeTozmqecmle PEKOMEHIANUMA IJIA IIPEIogaBaTe sl

BBaHMOI[eﬁCTBHe npernogaBarciisi CO CTYACHTAMU MOKHO Pa3/ICJIMTb Ha HECCKOJIbLKO
COCTAaBJAIOINUX —  JICKOUOHHLIC, TIIPAKTHYCCKHE H J'Ia60paTOpHBIe 3aHATHA U
KOHCYJIbTHUPOBAHUC. Hpel'[OI[aBaTeJIB JOJDKCH IMOCJACA0OBATCIIbHO BbIYUTATh CTYACHTAM PsA
HGKHHﬁ, B XO0AC€ KOTOPBIX CICAYET COCPECAOTOUUTL BHHMMAHHC HaA KIIHOYCBBIX MOMCHTAX
KOHKPETHOIO TCOPETUUCCKOro Marcpuajla, a TaKiKE€ OpraHu3oBaTb IIPOBCIACHHC
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MPAKTUYECKUX 3aHSATUN TaKUM 00pa30oM, 4TOOBI aKTUBU3UPOBATH MBINIJIEHUE CTYACHTOB,
CTUMYJIUPOBATh CaMOCTOSITEILHOE W3BICUCHUE HUMH HEoOXoAuMou uHGOpMalu U3
Pa3IMYHBIX MCTOYHUKOB, CPaBHUTEIBHBIM aHalU3 METOJOB PEIICHHM, COMOCTABICHHE
MOJIYYCHHBIX PE3YJIbTATOB, (POPMYIUPOBKY M apryMEHTALMI0 COOCTBEHHBIX B3IJISA0B Ha
MHOTHE CIIOPHBIE MTPOOIIEMBI.

[lepen HauagoM npenojaaBaHus MPEro1aBaTeNto HeOOXOAUMO:

- U3Y4YUTh PabOUyI0 MPOrpaMMmy, IEJIH U 3a/1a4d JUCIUTUIHHBL

- YETKO TMpEeJCTaBIATh cebe, Kakue 3HAHMS, YMEHHUS W HaBBIKA JOJDKEH HPUOOpEcTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOU padoThI;

- U3YYHTb COJICPKAHHUE PA3CIIOB AUCIUTUIHHBI.

B xone neKnMOHHOTO 3aHATHS TMpPENoAaBaTeNb JODKEH Ha3BaTh TeMy, y4deOHbIE
BOIPOCHI, 03HAKOMHUTH CTYJICHTOB C MIEPEUYHEM OCHOBHOM U TOTOTHUTEIHHOU JIUTEPATYPHI
10 TEME 3aHSTHS.

Bo BcTynuTenbHON YacTH JEKIMU O0OOCHOBATH MECTO W POJIb M3ydyaeMOW TEMBI B
y4eOHON AUCIUIUIMHE, PACKPBITh €€ MpaKTUuecKoe 3HaueHue. Eciu yuTaercs He mepnas
JIEKIIMSI, TO HEOOXOIUMO YBSI3aTh €€ TEMY C MPEIbIIYIIECH, He HapyIIasi IOTUKU U3JI0KEHHUS
yueOHOro Marepuaia. JIeKIuio ciieqyeT HauMHaTh, TOJBKO YETKO 0003HAUYMB €€ XapakTep,
TEMY U KPYyT T€X BOMPOCOB, KOTOPBIE B €€ X0/€ OyIyT paCCMOTPEHBI.

B ocHOBHOI1 "yacTu JIEKIMH CIIETYyEeT PACKphIBaTh COACp)KaHHWE Y4eOHBIX BOIPOCOB,
aKIICHTHPOBATh BHUMAHKE CTYJACHTOB Ha OCHOBHBIX KaTETOPHUSX, SBJICHUSAX M IMPOIlEccax,
O0COOCHHOCTSIX MX MPOTEKaHUs. PacKphpIBaTh CYIIHOCTh M COAEPIKAHHME PA3TUYHBIX TOUYEK
3peHUS W HAYYHBIX TOJXOJOB K OOBSCHEHHUIO T€X WM HWHBIX SBJICHWUW W TPOIIECCOB.
Cnemyer apryMeHTHpPOBaHO OOOCHOBAaTh COOCTBEHHYIO TMO3UIMIO 1O CIOPHBIM
TEOpeTHUeCcKnuM BompocaM. [IpuBoauTh mpuMepbl. 3agaBaTh MO XOAY HU3JIOKEHUS
JIEKIIMOHHOTO MaTepHhalia pUTOPUIECKHE BOTPOCHI M CAMOMY J1aBaTh Ha HUX OTBET. JTO
CIIOCOOCTBYET aKTHBHU3AIMM MBICIUTEIHLHOM JESTEIILHOCTH CTYIEHTOB, MOBBIIICHUIO HX
BHUMAHMSI U WHTEpeca K Marepuaiy JIeKIUU, ee coaepkanuto. [IpemnomaBaTens MoiKeH
PYKOBOIUTH pPabOTON CTYACHTOB M0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuala,
MOTYEPKUBATh HEOOXOJMMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IOJOKEHUN
M3y4aeMoil TeMbI, 0CO00 BBIJIEIISS KATETOPUIMHBIN anmapar.

B 3akimounTensHON 9acTH JICKITUU HE0OXO0AUMO CPOpPMYIUPOBATH OOIIHUE BHIBOIBI
0 TeMe, PACKpBIBAIOIINE COJIEP)KAHHE BCEX BOIPOCOB, IMOCTABICHHBIX B JIEKIUU.
OOBABUTH TUTAH OYEPEAHOTO CEMUHAPCKOTO WIIA JIAOOPATOPHOTO 3aHATHS, AaTh KPAaTKHE
PEKOMEHIAllMK M0 TIOJTOTOBKE CTYJIEHTOB K CEMHHApy WM JIabopaTOpHOU padore.
OnpenenuTh MECTO W BpeMsl KOHCYJbTAllMM CTYACHTaM, IOKEJIABIIUM BBICTYIHUTh Ha
CEeMHUHAape C IoKJIaaMu U pedepaTamu 1Mo aKTyaIbHBIM BOIPOCaM 00CYXIaeMOM TEMBI.

[lenp mpakTHUECKUX W JaOOPATOPHBIX 3aHATUH - 00ECTIEUYUTh KOHTPOJb YCBOCHUS
y4eOHOro MaTepuaia CTyICHTaMH, PacIIUpEeHNe U yriyOaeHe 3HaHUH, TTOTyYEeHHBIX UMHU
Ha JIGKIUSAX M B XOJIe CaMOCTOATENbHON pabotel. IloBeimieHue 3¢ ¢GEeKTUBHOCTH
MPAKTUYECKUX 3aHSATHUI JOCTUraeTCsl MOCPEIACTBOM CO3JAHMUS TBOPYECKOM OOCTaHOBKH,
pacrojararomeii CTyJ€HTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3IJIAJOB U CYXIACHHH IO
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o0Cy>XKIaeMbIM BOIMPOCAM, >KEJAHUIO Yy CTYACHTOB MOpadOTaTh y JAOCKH NPU PELICHUH
3ajad.

[Tocne kaxa0ro JEKUMOHHOIO, J1a00PAaTOPHOTO M MPAKTUYECKOTO 3aHATHUS CAENATh
COOTBETCTBYIOILYIO 3allUCh B JKypHaJaX ydeTa IOCEUIaeMOCTH 3aHATHH CTyAEHTaMH,
BBISICHUTh Yy CTapOCT Y4€OHBIX IpyNN NPUYMHBI OTCYTCTBHSI CTYACHTOB Ha 3aHATHUSAX.
[IpoBoauTh TpyNIoOBbIE W HMHAUBUAYaJIbHbIE KOHCYJIBTAUU CTYAEHTOB IO BOIIPOCAM,
BO3HUKAIOIIUM Y CTYAEHTOB B XOJ€ MX IOATOTOBKM K TEKyLIEH M IPOMEXKYTOUHOU
aTTecTalliy MO Y4YeOHON NMCUUIUIMHE, PEKOMEHIOBAaTh B TMOMOIIb y4eOHBIE U JIpYyTrHe
MaTepHuabl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH WU 3a4eT M0 AUCHUIUITMHE TPOBOAUTCA B (POpME MUCHMEHHOTO 3K3aMeHa C
MOCJEYIONEd HWHAMBUAYaJIbHOM Oeceqoil €O CTYAEHTOM Ha OCHOBE BOIIPOCOB,
c(hOpMYIUPOBAHHBIX B 3aYETHBIX WJIM 3K3aMEHAIIMOHHBIX OuiieTax. B Ouner BHOcUTCS ABa
TEOPETHYECKUX U OJMH MPaKTUYECKUA BOMPOC U3 PA3IMYHBIX Pa3leioOB TUCUUILIUHBL J1JIs
0oJjiee MOJHOW NPOBEPKU 3HAHUM cTyaeHTOB. OIleHKa BBICTABISIETCS IMpenojaBaTesieM U
oOBsiBIsETCS mocie oTBeTa. [IpenoaaBaTens MPUHUMAIOLIMN 3a4€T WIM SK3aMEH JIMYHO
HECET OTBETCTBEHHOCTb 3a IIPABUIIBHOCTH BBICTABIICHUS OLICHKH.
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[Iporpamma coctaBieHa B COOTBEeTCTBHM ¢  DefepanbHBIM  TOCYAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHJIAPTOM BBICIIET0 oOpa3oBaHus 1o crnenuainbHoctn 23.05.01.
HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE CPEACTBA, CIeNUaIn3anus «ABTOMOOWIN U
TPaKTOPBD». Mpoduiib: "llepcrekTBHBIE TPAHCTIOPTHBIE CPEICTBA .

IIporpammy cocTtaBu.I:

I.T.H. / O.A. Pycanos/

IIporpamma yrBep:xkaeHa Ha 3acefaHuu Kageapsl ''HasemHble TpaHCHOPTHBIE
cpeacrBa' « _ » 2019 r., mpoToxon Ne

3aBeayromuii kadeapon
npodeccop, K.T.H. /Xpunay H.A./
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[Ipunoxenue 1.

CTpyKTypa U coAep:KaHue QMCHUIIMHBI «MeTo KOHEYHBbIX 3JIEMEHTOB)
no cnennajabHocT 23.05.01. HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA.

Cnenunanusanusi «KABTOMOOMJIN M TPAKTOPBD, poduib: "llepcrniekTuBHBbIE TPAHCIIOPTHBIE CpeacTBa’

< Buabi yueOHoli padorsl, Dopm
@ = B BKJII0YAsl CAMOCTOATEIbHYIO Buabi camocTosiTeJIbHOM PadoThI bl
Paznen S 23 paboTy CTy1€HTOB, CTY€HTOB arrect
/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | I/C | JJa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
CeabMmoii cemecTp
1.1 | Tema 1. Bseoenue 7 1-2 2 2 8
Tema 2. Céedenusn us
1.2 | mamemamuku u mexanuxu 7 3-4 2 2 8
dehopmupyemozo meepoozo mena.
Tema 3. Memoo Koneunvix
1.3 | anemenmos Kax evluucaumenbHblil 7 5-6 2 2 8
Memoo peueHus 3a0ay MexaHuKku
Tema 4. Memoo koneunwvix
14 |d7emenmos 3a0aue niocKozo 7 7.8 2 5 8
HANPANCEHHO20, NTIOCKO20
oedopmuposannozo cocmoanuil
Tema 5. Teopus
1.5 | uzonapamempuueckux Koneunvix 7 9-10 | 2 2 8
I1eMEeHmM 08
Tema 6. Mooenu memooa
1.6 | Koneunvix 3nemenmos ona pacuema | 7 11-12 | 2 2 8
naacmun u 0007104eK
17 Tema 7. Mooenuposanue v 13-14 | 22 5 8
Men10npo8OOHOCIU MEMOOOM
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KOHEYHbIX I]IEMEHMO6

1.8

Tema 8. Ippexkmuenvie yucnennvie

anzopummol, UCHOJIb3YEMbLE 6
COBPEMEHHOM NPOZPAMMHOM
obecneueHuu Memooa KOHEeUHbIX
9J1IEMEHM0B.

15-16

1.9

Tema 9. Ilymu nosviuienusn
mMOYHOCIMU PACUEMHO20 AHAU3A
KOHCMPYKYUIL asmomoodunei u
mMpaxkmopoe, 6biNOJIHAEMO20
MeMmOo0OM KOHEUHBIX I1IeMEHM08.

17-18

(Dopma ammecmauuu

Bcero yacoB no auciumninHe
B CCABMOM CEMCCTPC

18

18

72

Bcero 4acoB mo 1ucIUIJINHE BO
BCEX CeMeCTpax

18

18

72
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Tpunoacenue 2
paboueil npocpamme
MMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHMS POCCUICKOM ®EJIEPALINN

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

Hanpasienue noaroroBku: 23.05.01. HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHUE
cpeacTBa (YpoOBeHb CIICLIUAJINTETA)
Cneuuagn3anusi Ne 1 «KABTOMOOWIN M TPAKTOPBDY, Ipopuib: "'[lepcniekTuBHBbIE
TPAHCIIOPTHBIE cpeacTBa’
Dopma obyuenus: OuHO-3A0YHAS
Buo npogeccuonanvroii oesmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /lunamuxa, npounocms mawiun u conpomueienue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOI[ KOHCYHBIX 2JICMECHTOB»

Cocras: 1. ITacniopT ¢oHIa O1LIEHOUYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:
3ayeTHBIC 3aJIaHU.

CocTaBUTEND:

Pycanos O.A.

Mocksa, 2019200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[UH

Tabmuua 1

MeTO[l KOHCYHBbIX 3JICMCHTOB

dI'OC BO 3

B miportiecce ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIACAYIOLINE
o01menpogeccuoHaJIbHbIE U PO(ecCHOHAIbHbIE KOMIIETEH MU

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB Texnosorus | @opma CreneHu ypoBHeii 0CBOeHHA
NH- D®OPMYJINPOB- (opMuUpOBaH (OLEHOYHO |KOMIIETEHIUIA
JEKC KA s ro

KOMIIETEHI[UIl [cCpeacTBa
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[1K-6

CITOCOOHOCTEIO
MCIIOJT30BATh TIPUKJIAIHBIC
MpOTPaMMBI pacdera y3JoB,
ATpEraToB M CHCTEM
TPAHCIIOPTHO-
TEXHOJIOTHUCCKUX CPEICTB
1 UX TEXHOJIOTHYECKOTO
000pyI0BaHUS

BHATb:

YMeTh:

HAIpaBJICHUS PA3BUTHUS BBIYACIUTEIBHBIX
METOJIOB B MeXaHHKE U 3P PeKTHBHBIC
BBIYUCIIUTENIbHBIE ANITOPUTMBI, IPUMEHSEMBIE B
COBPEMEHHOM IIPOTPaMMHOM 00€CTICUEeHHUH TS
peleHns MPUKIIaJHBIX 3a/1a4 aHAIIN3a,
HaNpspKeHHO Ae(hOPMUPOBAHHOTO U TEIIOBOTO
COCTOSIHUI KOHCTPYKINH aBTOMOOHIIEH 1
TPaKTOPOB.

BO3MOKHOCTH COBPEMEHHOT'O MTPOTPaMMHOTO
obecrieyeHns] METO/1a KOHEYHBIX 3JIEMEHTOB
JUIS pelIeHUs] HHXEHEPHBIX 3a1a4 MpH
IIPOU3BOJICTBE, MOJICPHU3AIMH U PEMOHTE
TPaHCHOPTHO-TEXHOJIOTHYECKUX CPEACTB, NX
TEXHOJIOTUYECKOTO 000pYyJOBAHHUS U
KOMIUIEKCOB Ha uX 0aze

TEOPETHYECKHE BOIPOCH 00ECTIEICHUS
MIPOYHOCTU KOHCTPYKIHM, CBSI3aHHBIE C
pelieHueM npobeM Nponu3BOJICTBa,
MOJIEpPHU3AIH U PEMOHTa aBTOMOOUIEH U
TPaKTOPOB

WCTIOJIH30BaTh COBPEMEHHOE MTPOTPaMMHOE
obecrnievueHue JJis pacueTHOTO aHaK3a,
HATIPSDKCHHO Je(OPMHUPOBAHHOTO M TETIOBOTO
COCTOSIHUH JIeTaJiei U y3JI0B aBTOMOOWMIICH 1
TPaKTOPOB.

M0JIH30BaTHCS BO3MOKHOCTSIMU,
MIPEOCTABIIEMBIMU COBPEMEHHBIM

CamocTOSTEIbH
ast paboTa,
ITeKImy,
MpaKTHYECKUE
BaHATUS

=

ba30Bblii ypOBeHb:

- CII0COOEH OPUEHTHPOBATHCS B HANPABIICHUIX
[Pa3BUTHSI BEIUUCIIUTENBHBIX METO/IOB B
MeXaHUKe ¥ pa30upaThscs B CIIocodax
MCTIONB30BaHUS d(H(HEKTUBHBIX
BEIYHMCIATEIBHBIX aITOPUTMAX, TPHMEHIEMBIX
B COBPEMEHHOM IIPOTPAMMHOM 00ECIICUCHUHT
TS peIeHNs IPUKIIAIHBIX 3a/1a9 aHAIN3a,
HaNpsKEHHO 1e(OPMUPOBAHHOTO U TEINIOBOTO
COCTOSTHUH KOHCTPYKIIMH aBTOMOOHIIEH 1
TPaKTOPOB.

- CIIOCOOEH BBINOJIHATH TEOPETHYECKHE
HCCIICIOBaHM ITyTeM NPOBEJCHUS PACUETOB
METOAOM KOHCYHBIX 3JIECMCHTOB HAIIPS)KECHHO-
IneopMUPOBAHHOTO M TEIJIOBOI'O COCTOSIHHUIMA
KOHCTPYKTHUBHBIX 3JIEMCHTOB TPaHCIIOPTHO-
TEXHOJIOTUYECKHUX CPEICTB

BOCHpOI/I3BOI[CTBO MOJTYYCHHBIX 3HAHUH B Xoae
[TCKYLICTO KOHTPOJIA.

I[oBbIIEHHBIH YPOBEHD:

- CIIOCOOEH CaMOCTOSTENIbHO OPUSHTHPOBATHCS
B HAIPABJICHHUSX PA3BUTHS BBIYUCIUTEIBHBIX
METOJZIOB B MEXaHUKE U Pa3OHpaThCs B
coco0ax MCTob30BaHuS 3P (PEKTHBHBIX
BEIYHCIIUTEIBHBIX aJITOPUTMaX, IPUMEHACMBIX
B COBPEMEHHOM IPOrPaMMHOM 00ecHeYeHHI
IMUIs peLeHUs IPUKIIaJHBIX 337144 aHAJH3a,
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I1CK-1.2

CIIOCOOHOCTBIO IPOBOJTUTH
TEOPETHYECKNE U
PKCIIEPUMEHTAIbHbIC
HayYHBIC HCCIIEOBAHHS TI0
MOMCKY M IPOBEPKE HOBBIX
MAei COBEPILIEHCTBOBAHUS
ABTOMOOWMIICH U TPaKTOPOB.

MPOTPaMMHBIM 00€eCTIeYeHHEM METOIa
KOHEUYHBIX DIICMEHTOB IS TPOBEACHHUS
TEOPETUUECKUAX HAYUIHBIX MCCICIOBAHMM TPH
PpEIICHUH HHXXEHEPHBIX 3a/1a4, BOSHUKAFOIIIX
TIPH TIPOM3BOJICTBE, MOJICPHU3AIIMH U PEMOHTE
TPAHCIIOPTHO-TEXHOJIOTHIECKHX CPENICTB, HX
TEXHOJIOTHYECKOTO 000PYIOBAHUS 1
KOMILIEKCOB Ha uXx 0aze

BBIMOJIHATE aHAJIH3 HATPSHKEHHO
Je(OpMHUPOBAHHOTO COCTOSIHUSI JIETaNCH U
y3JI0B aBTOMOOMIIEH U TPAKTOPOB TPH MOUCKE
BAPUAHTOB U KOMIIPOMUCCHBIX PELICHUH
mpo6JieM UX MPOU3BOACTBA, MOJICPHHU3AIMH U
pEMOHTa aBTOMOGHIIEH U TPAKTOPOB

BJIAETD:

HaBBIKAMH HCIIOJIb30BaHUS OJTHON M3
COBPEMEHHBIX BBIYHCIIUTEIBHBIX IIPOTPAMM,
peanmu3yromei MeTo ] KOHEYHbIX 3JIEMEHTOB,
JUIsL pacyera, HalpsHKEHHO 1e(OpPMUPOBAHHOTO
U TEIJIOBOTO COCTOSIHUIM IeTaliell U y3J10B
aBTOMOOMJIEH U TPAKTOPOB.

npueMamMu 00pabOTKH IaHHBIX U

3¢ PEKTUBHBIMU aJIrTOPUTMAMU MHTEPIIPETAIINT
pe3yIbTaTOB KOMIIBIOTEPHOT'O aHATIH3a
HalnpspKeHHO-1e(OPMUPOBAHHOTO U TEIJIOBOTO
COCTOSIHUH JleTalel U y3JI0B MalllH
HaBBIKAMH IIPUMEHEHUSI METOJI0B
BBIYHMCIIUTENILHOM MEXaHNKH JUIs pacyeTa
HAaIpspKeHHO 1e()OPMHUPOBAHHOTO COCTOSTHUSA

HAINpPsHKEHHO 1e()OPMUPOBAHHOTO U TEIJIOBOTO
COCTOSIHUH KOHCTPYKITHIA aBTOMOOWIIEH
TPaKTOPOB;

MPaKTHYECKOE TPUMEHEHNE ITOIYIEeHHBIX

BHaHMI B MPOLIECCE MTOATOTOBKH K CEMHUHApaM,

K BBICTYIUICHHUIO C JTOKJIAZIOM

- CrIocoOEH  CaMOCTOSTEIBHO  HCIIONBH30BaTh
COBpPEMEHHOE IIporpaMMHOe olecredeHue s
aHanmu3a HaNpsKEHHO nedopMUpOBaHHOTO
COCTOSIHUS ¥ IIPOYHOCTH JIeTaslell U y3JI0B MallIMH.
MIPAKTUYEeCKOEe NMPUMEHEHHE MOJYYCHHBIX 3HaHHH
B Ipoliecce TMOATOTOBKM K CEeMHHapaM, K
BBICTYIIJICHHUIO C JOKJIaI0M
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I1CK-1.5

CITOCOOHOCTEIO
MCIIONIb30BaTh NPUKIIAIHBIC
[pOTpaMMBbI pacieTa y3JoB,
ArperaTtoB M CHCTEM
ABTOMOOWMIICH U TPaKTOPOB.

JieTaJiei U y3JI0B aBTOMOOMIIEH U TPaKTOPOB
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

«Memoo KOHeUHbIX ITIEMEHM 06

Tpunoxcenue 3
K pabouetl npozpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkast xapakTrepucTuka OlEHOYHOTO OLICHOUHOT'O CPE/ICTBA B
OoC CpelCcTBa CpeacTBa ®OC
CpeAcTBO KOHTpOJIS, OPraHM30BaHHOE Kak
crenpanbHasg —~— Oecema  IEJarordyeckoro
VerHblii onpoc  [pa00OTHMKAa ¢ 0OydaroIUMCs Ha  TEMBbI, Bomnpoce! o
1 coOeceoBaHMe, [CBSA3aHHBIE C HM3y4aeMOW JMCIUIUIMHOW, H TeMam/paszaenam
(YO) [pacCUNTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIIACLIUIUIUHBI
00y4aroIIerocs Mo OMpeeJICeHHOMY pa3Jeiy,
Teme, mpobJaeMe u T.11.
CpeAcTBO  MPOBEIEHUS  MPOMEKYTOUHOM
aTTeCTallid TI0 pPe3yJbTaTaM BBITIOJHEHUS
2 3ader BCEX BHJIIOB eOHOl pPaboTBl B TEUYEHUU IIpumepe! 3a4eTHBIX
yq p
3) OmIeTOB

ceMecTpa € NPOCTaBJICHHEM  OLCHKH
(32UTCHOY» WU «HE 3a4TCHOY»
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
CONIPOTHUBJIEHUE MATEPUATIOB)»

JucuunnvHa - MeToa KOHeYHbIX 3JIeMEHTOB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEJICTBA
(ypoBens cnenumanutera) Cnenuanuzanus Ne 1 « ABTOMOOWIIA U TPAKTOPBD»,
npoduis: "[lepcieKTUBHBIE TPAHCIIOPTHBIE CPEACTBA"

Bomnpocs! AJ1s1 KOHTPOJIA 3HaHU# (YCTHOI'O OIpoca)

1. OcHOBHbIE NOHSTHS METOJ]a KOHEUHBIX 3JIeMEHTOB. COBpEMEHHOE
nporpaMmmHoe obecrniedenue. [locaenoBaTenbHOCTh pellleHUs 3a/1a4
METOJOM KOHEUYHBIX 3JIEMEHTOB.

2. Koneunslii a5ieMeHT (onpezenenue). ¥Y37bl KOHEUHOTO AJIeMEeHTa
(ompenenenue). CreneHu cBOOOIBI KOHEYHOTO AJIeMEHTa (OIpenesieHue).
OyHKIMU HOPMBI KOHEUHOTO 3JIEMEHTA (ONpEICICHUE).

3. CtpykTypa COBpEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB METOJ]a KOHEYHBIX
AJIEMEHTOB.

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

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

6. Ha3znauenue u pyHKIIMU MOCTIOPOIIECCOPA B MPOTrpaMMax METO1a KOHEUHBIX
AJIEMEHTOB.

7. Hanpspkenus u gedopmanuu (MOHATHS, €AUHUIBI U3MEpEeHHsT ). BoipaxkeHus
nedopManmii uepes nepemerieHus. JIMHeHbIe COOTHOIICHUS MEXK Ty
HaNpsHKEHUSIMU U J1ehOpMaLIUSIMU.

8. Ilnockoe HampsKEHHOE U TUIOCKOE 1e(hOPMHUPOBAHHOE COCTOSTHUE.
KommonenTs! HanpspkeHuii U aedopmariiii, OTIMYHbBIE OT HYJIS.

9. CooTHoIIEHUSs yIPYTOCTH JUISI MIIOCKOTO HANIPSDKEHHOTO COCTOSIHUA.

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

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

12. ®ynkumnn HopMBI IIIOCKOTO TPEYTOILHOTO KOHEYHOTO JIEMEHTA.

13.®dyukunu hopmbl 6aT0YHOTO KOHEYHOTO AieMeHTa. [loauHoMBI DpMuTa.

14 . ®yuxuuu Gopmbl MIOCKOr0 OUITMHEHHOTO 4-Y3]I0BOIO0 KOHEYHOTO
AJIEMEHTA.

15.®ynk1mn HOPMBI MIOCKOTO YETHIPEXYTOILHOTO KBAIPATUYHOTO 8-y3JI0BOTO
KOHEYHOT'O 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 Gopmbl ECTUTPAHHOTO 00bEMHOT0 20-y3710BOr0 KOHEYHOIO
3JIEMEHTA C KBAAPATUYHOM aNIPOKCUMALIUEN.

19.1Ipsmoit meTona moaydeHus: cooTHomenuit 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. [loTeHIIMAT BHENTHUX CHJL.

22.006111ee BbIpaXeHHE I MaTPHIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

23.CBoiicTBa MaTPHI] pa3peIIAIOINX CUCTEM JIMHEHHBIX allreOpandecKux
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 COOTHOIIEHHS METO/Ia KOHEYHBIX 3JIEMEHTOB HAa OCHOBE
MPUHIIMIIA MUHUMYyMa MOTEHIIUAIbHON YHEPTUH.

27.MeTo/bl YUCIIEHHOTO MHTETPUPOBaHUS (DYHKIIMI OJTHOTO apryMeHTa,
npumensieMbie B MKD. KBanparypusie popmynsl ["aycca—Jlexanapa.
dopmyJsa Tpaneunii YUCICHHOro HHTerpupoBanusa. @opmyna Cumiicona
YHCIEHHOTO UHTETPUPOBAHUS

28.0OCHOBHBIE THUITBI KOHEUHBIX 3JICMEHTOB.

29.CTtep>KHEeBOM KOHEUHBIH JIEMEHT.

30.banouyHbIif KOHEYHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbHble KOOpAUHATHI TUIOaau (L — koopauHats).

33.OyukuH GOPMBI H30TIAPAMETPUUECKUX KOHEUHBIX 3JIEMEHTOB Jlarpanxena
u CepeHIUmnoBa CEMENCTB.

34.M3onapameTpruyecKkue KOHEUHBIE dJIEMEHTHI JlarpankeBa cemMeicTBa.

35.U30onapamerpuueckre KOHEUHbIE A1eMeHThl CepeHAnnoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAMHATHI M30MIAPAMETPUIECKUX IIEMEHTOB. VX CBS3b ¢
¢usnueckumu koopauHatamu. JuddepennupoBanue no Gu3n4ecKum
KoopauHaTtaM (pyHKIUH (GOPMBI SBHO BBIPAKEHHBIX UY€pe3 €CTECTBEHHBIC
KOOPJIMHATHI.

37.YeTblpexyroabHblid OMIMHEHHBIA KOHEYHBIN 3JIEMEHT MJI0CKOHATPSKEHHOTO
COCTOsIHMS. BOCbMUY3710BOM IECTUTPAHHBIN JIEMEHT JJISI MOJICJIUPOBAHUS
TPEXMEPHOTO HANPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSL.

38.I'unote3st Kupxrodda-Jlssa B Teopun u3ruda miaactul. Jedopmaruu npu
M3ru0e TOHKOW IUIaCTUHBI. BripaxkeHue AJis MOTEHIIUATBLHOM SHEPTHH.

39.1IpAMOYTONBHBIN KOHEUHBIN 3JIEMEHT TOHKOM TIacTUHBI. DYHKIINU (HOPMBI.
Tpeyronsuuk Ilackans.

40.0OcHoBHbie MaTpuilel B MKD. Matpuiisl pyHkIuit hopmsl, aedpopMaiinid,
KECTKOCTH, MacC, SKBUBAJIEHTHBIX Y3JIOBBIX HArpy30K.

41.DopmupoBanue rio0aabHON MaTPHUILIbI )KECTKOCTH KOHCTPYKIIUU U3 MATPUIL
KECTKOCTHU OTJEIbHBIX AJIEMEHTOB (Ha MPUMEpPE CTEPKHEBOM 3a/1auM ).

42.Y4eT 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
CHUCTEMBI.

45.001ee BeIpaKECHHE 71T MATPUIIBI MACC KOHEYHOTO JIEMEHTA.

46.Matpuila Macc CTEpKHEBOTO KOHEYHOTO AJIEMEHTA.

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

48.Metox LDL' s pelIeHHs] CUCTEM JIMHEWHBIX alnreOpanyecKux ypaBHECHUN
B MKD.

49.MeTto X0JIEUKOTO JIJIsl pEeIICHUs CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHeHnii B MKD. Metop ctatnueckoii konaeHcauuu B MKO.

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

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.
CriocoObl OBBIIIEHN TOYHOCTH PACUETHOIO aHAJIM3a HAIPSKEHHO-
1e(pOpMUPOBAHHOTO COCTOSIHUA B 3aadyax MKD.

54.0c0o0eHHOCTH PaCUYETHBIX CXEM M KOHEUHO-2JIEMECHTHBIX MOJICIICH JIeTalIeH,
y3JI0B U KOHCTPYKIUI aBTOMOOUIEH 1 TpakTOpoB. OCHOBHBIE TPUEMBI U
CIIOCOOBI MOJICTUPOBAHUS JIETAJICH, Y37I0B M KOHCTPYKIIMI aBTOMOOUIICH U
TPaKTOPOB METOAOM KOHEUHBIX 3JIEMEHTOB.

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

56.YpaBHeHHE TEMIONMPOBOAHOCTH. [ paHNYHBIC YCTOBUS AJISl ypaBHEHUS
TEIJTIONPOBOJIHOCTH Y UET TPAaHUYHBIX YCIOBUM ITEPBOTI0, BTOPOTO U
TpeTbero poxa. CranroHapHas TEIJIONPOBOIHOCTh. Y paBHeHUs Jlannaca,
ITyaccona.

57.DopMyIUpPOBKAa METO/1a KOHEUHBIX 3JIEMEHTOB JJIsl PEIICHUS YPaBHEHUS
TETJIONPOBOIHOCTH Ha OCHOBE MeToaa byOHoBa-I"anepkuna. Yuer
I'PAaHUYHBIX YCIOBHUM B 3a7a4€ TEIJIONPOBOJIHOCTH.

58.Pemenne 3a1aun HeCTAllMOHAPHOM TEIIOMPOBOAHOCTH METOI0M KOHEUHBIX
AJIEMEHTOB. SIBHas 1 HEsBHAs CXEMbI TPEYTOJIbHHUKA, CXEMa
nHTerpupoBanus Kpanka-Hukoncona.
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE VUPEXIEHWE BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALTHH U CONPOTUBICHUE
MaTepuaioBy
Jucuunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHD
cneuuanurera) Cnermanuzamus Ne 1 « ABTOMOOHIN U TPakTOpbIy, poduis: "IlepcnekTHBHBIE
TpPaHCIOPTHBIE CpeicTBa”
Kypc 3, cemectp 6

3AYETHOE 3AIAHME Ne 1
1. OcHOBHBIE IOHATHS METOJ1a KOHEUHBIX 2J1eMEeHTOB. COBpEMEHHOE TPOIPaMMHOE
obecnieuenue. [lociaenoBaTenbHOCTh pelIeHHs 3a/1a4 METOI0M KOHEUHBIX JIEMEHTOB.
2. CTepXKHEBON KOHEYHBIH JIEMEHT.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2019 r., [Ipotokom Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIUMN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIXO/DKETHOE OBPA30BATEJIBHOE YVUPEXJEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHH TOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUajIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOMIN U TPAKTOPB», poduis: «IlepcrekTuBHbIE
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3ATAHUE Ne 2
1. Koneunslit aneMeHT (onpesenenne). ¥Y3ibl KOHEYHOro jeMenTa (onpenenenue). CreneHu
cBOOO/IbI KOHEYHOT'O 3JIeMeHTa (onpeaeneHne). PyHKIUU GOpMbI KOHEYHOTO 3JIeMEHTa
(ompenenenwue).
2. TpeyronbHbIi TMHEHHBINH KOHEYHBIH 2JIEMEHT IJIOCKOHAIPSKEHHOTO COCTOSHUS.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., [Ipotokon Ne

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

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTb MALINH H COPOTHBIICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 3
1. CtpykTypa COBPEMEHHBIX MTPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX JIEMEHTOB.

2. ®yHKIMU GOPMBI LIECTUTPAHHOTO 00BEMHOTO 8-y3710BOr0 KOHEYHOI'O 3JEMEHTA C TMHEHHOI
armnpoKCUMAaIUEN.

3. 3anava.
VY TBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., [Ipotokom Ne
3aB. kadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU 1 BBICILEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE YVUPEXIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHAH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpUaJIOB)
Jucnunnuza - MeTo KOHEYHBIX JJIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrnexkTuBHbIE
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 4
1. Hasnauenue u QpyHKIMH Opemnpoleccopa B MPOrpaMMax MeTOa KOHEYHBIX dJIEMEHTOB.

2. [TorpenrHocTH MPH BBITOJHEHUU PACYETOB METOJIOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBIIIEHUS] TOYHOCTH PACUETHOTO aHANIM3a HAMPSKEHHO-1e()OPMHPOBAHHOTO COCTOSHUS B
3amauax MKDO.

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepHuaioBy

JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3ATAHUE Ne 5
1. Hasnauenune u QyHKIMM peluaTes B IPOrpaMMax METO/IAa KOHEYHBIX DJIEMEHTOB.

2. ®yHKuuU GOPMbI LIECTUTPAHHOTO 00beMHOT0 20-y3710BOr0 KOHEYHOIO 3JIEMEHTA C
KBaJPAaTUYHON aNMpOKCHMALUEH.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne
3aB. kadeapoii /A.A. CxBopriios/

MUHUCTEPCTBO HAYKU 1 BBICILEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUYN
SOEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCT MAITHH U COTIPOTUBICHHE
MaTEpUAIOB)
Jucuuninnza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA (YPOBEHB
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpb», poduis: «IlepcnekTuBHbIC
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3AIAHUE Ne 6
1. Ha3znauenue u pyHKUIMHU MOCTIPOLIECCOPA B IPOrpaMMax METOJla KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyTobHbIH OMITMHEHHBI KOHEYHBIH 3JIEMEHT TUTOCKOHATIPSKEHHOTO COCTOSTHHS.

3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., [Ipotokon Ne

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

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 7

1. Hanpskenus u neopmannu (MOHITHS, €IUHHULIBI U3MEpeHHst). BeipaxkeHust neopmanuit

yepe3 nepeMenieHus. JInHelHpIe COOTHOIICHHS MEX Ty HAPSHKCHUSAMU U e OpMaIUsIMHU.
2. Meron LDL' JUTSL PEIICHUsI CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHuin B MKD.

3. 3agava.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne

3aB. kadeapoii /A.A. CxBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILIEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHNM TOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U CONIPOTUBICHHE
MaTEpHAJIOB)
Jucuuninnza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPECTBA (YPOBEHD
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIM U TpakTOpb», Tpoduis: «IlepcnekTuBHbIC
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3AIAHUE Ne 8
1. Ilnockoe HampspKEHHOE U TUIOCKOE Ae(opMUpoBaHHOE COCTOsSIHUE. KOMIOHEHTHI
HanpspKeHU U nedopmannii, OTIMYHbBIE OT HYJIS.
2. Meton X0J€1Koro Ajsi peleHusi CUCTeM JIMHEHHBIX ainredpanyeckux ypaBHeHuid B MKO.

3. 3agava.

VYTBepKIEeHO Ha 3aceJaHuU Kadeapsl « _ » 2019 r., [Ipotokon Ne
3aB. Kadeapoii /A.A. Ckoprios/

39



MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA

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

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

JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHHUE Ne 9
1. CooTHolleHUs YIPYTOCTH VISl TUIOCKOTO HAMPSHKEHHOTO COCTOSTHUSL.
2. Meto crarnueckoi KoHaeHcauu B MKDO.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne
3aB. kadenpoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOUHOCTH MALIHH U CONPOTUBICHHE
MaTEpUajIOBy

JucuunnmHa - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanurera) Cneunanuzanus Ne 1 «ABTOMOOMIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIe
TPaHCIIOPTHBIE CPEACTBA»

Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 10
1. ®yHKIIUN OPMBI CTEPKHEBOTO KOHEYHOTO JIEMEHTA.
2. PemieHnie CUCTEMBI JIMHEHHBIX alreOpandecKuX ypaBHEHHI C BEpXHEH W HIKHEH
TPEYroJIbHOW MaTpULIEH.

3. 3agava.
YTBepxkaeHO Ha 3acenanuu Kadeapsl «  » 2019 r., IIpotokom Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 11

1. ®yHKIIUN OPMBI IITOCKOTO TPEYTrOIBFHOTO KOHEYHOTO 2JIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alnreOpanyeckux ypaBHEHUH PU MOJIETUPOBAHUHT
METOAOM KOHCYHBIX 3JIEMCHTOB

3. 3anava.
VYTBepKIEeHO Ha 3aceJaHun Kapeaphl «_ » 2019 r., [Ipotokom Ne
3aB. xadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKU 1 BBICILIEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJIHTEXHI{I“IECKI/IIX YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

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

JucuumimHa - MeToJl KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpb», poduis: «IlepcnekTuBHbIC
TPaHCIIOPTHBIE CPEACTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHME Ne 12
1. ®ynkuuu Gopmbl 6aI0YHOTO KOHEYHOTO 31eMeHTa. [lomuHoMbl DpmuTa.
2. Utepaunonnsie MeTo/bI perienus cucreM MKD. MeTos conpsi>keHHBIX TPaJUeHTOB.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «_ » 2019 r., IIpotokoa Ne
3aB. Kadeapoii /A.A. Ckoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoBy

JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA (YPOBEHb
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPaHCIIOPTHBIE CPEACTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 13
1. ®ynkuunr GopMbl KOHEUHBIX dJIeMeHTOB. CBocTBa (DyHKIHHA (HOPMEIL.
2. Y4eT rpaHUYHbIX YCIOBUH B METOJIE KOHEYHBIX 3JIEMEHTOB.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne
3aB. kadenpoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILEI'O OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTEpUAJIOB)

Jucuumimza - MeToJl KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPECTBA (YPOBEHB
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpb», poduis: «IlepcnekTuBHbIC
TPaHCIIOPTHBIE CPEACTBA»

Kypc 3, cemectp 6

3AYETHOE 3AIAHHUE Ne 14
1. ®yHKIIUU GOPMBI IIIOCKOTO OUITMHEIHOTO 4-y3710BOTO KOHEYHOI'O JIEMEHTA.
2. PacripenieneHHble Harpy3ku B KOHEYHO-3JIEMEHTHBIX MoAemsaX. [IpuBenenue pacnpeneneHHbIx
Harpy3ok K y3J1laM KOHEYHO-3JIEMEHTHOW MOJIEIH.

3. 3anava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «_ » 2019 r., IIpotokoa Ne
3aB. Kadeapoii /A.A. Ckoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanuteta) Cneunanuzanus Ne 1 «ABTOMOOMIM U TPAKTOPB», Mpoduiis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 15
1. ®ynkuuu GopMbI IIOCKOTO YETHIPEXYTOIBHOTO KBAIPATUYHOTO 9-y3]I0BOr0 KOHEYHOTO
3JIEMEHTA.
2. [Tpsimoit meTon monyyeHus: cootHomenniit MKD (Ha mpumMepe cTepKHEBOTO JIEMEHTa).

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne

3aB. kadenpoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YYPEX/JEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTepHaIOB)
Jucuumimza - MeToJl KOHEUHBIX 2JIEMEHTOB
Hampasnienue -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA (YPOBEHD
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpb», poduis: «IlepcnekTuBHbIC
TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AUYETHOE 3AIAHUME Ne 16
1. ®ysHx1mK GOPMBI TNIOCKOTO YETHIPEXYTOIBHOIO KBaAPATHUYHOTO 8-y3J10BOr0 KOHEUHOTO
JJIEMEHTA.
2. MarpuyHOe ypaBHEHHE TUHAMUYECKOT'O PAaBHOBECHSI KOHEUHO-3JIEMEHTHOM cucteMbl. Ob1ee
BBIPAKEHHE JIJI1 MAaTPUL )KECTKOCTH, MAaCC KOHEYHOTO 3JIEMEHTA.

3. 3anava.
YTBepxkaeHO Ha 3acenaHuy Kadeapsl «  » 2019 r., IIpotokom Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanuteTa) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBDY, poduiib: «llepcrekTuBHbIE
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 17
1. ®ynkuuu GopMbI MIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOT0 KOHEUHOTO 3JIEMEHTA C JIMHEWHOM
armnpoKCUMAaIMEN.
2. ®opMyIUpPOBKA METO/1a KOHEYHBIX SJIEMEHTOB JJISl PELICHHS YPaBHEHHUSI TETLIONPOBOIHOCTH
Ha ocHOBe MeToaa byOHoBa-["asiepkuHa. YueT rpaHMuHBIX YCIOBUIM B 3a/1a4e

TEIUIOTPOBOHOCTH.
3. 3anava.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne
3aB. kadeapoii /A.A. CxBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIBHOE YVUPEXIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/JuHaMuKa, IPOYHOCTH MAIINH M CONPOTHBIICHHE
MaTepHaIOB)
Jucuumimza - MeTo1 KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPECTBA (YPOBEHB
cneuuanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpbI», Mpoduis: «IlepcnekTuBHbIC
TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AUYETHOE 3AIAHUME Ne 18
1. CnocoObl MOBBIIIEHUS TOYHOCTH PACUETHOTO aHAJIM3a HAMPSKEHHO-1e(hOPMUPOBAHHOTO
cocTosHHUA B 3amadax MKD.
2. ©yHK1MH HOPMBI IECTUTPAHHOTO 00BbEMHOT0 20-y3710BOr0 KOHEYHOT'O AJIEMEHTA C
KBaJIpaTUYHOM anmpoKCUMalueH.

3. 3anaua.
VYTBep:KIEeHO Ha 3aceJaHuU Kadeapsl « _ » 2019 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOHHTEXHQHECKHﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

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

JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 19
1. Ipsimoit meTon nony4yenusi cootnomenuit MKD (Ha npumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOPAUHATHI Momaau (L — koopAuHATEI).

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne
3aB. kadenpoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/JIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTEpUAJIOB)

Jucuumimza - MeToJl KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazemHbBIe TpPaHCIOPTHO-TEXHOJIOTUYECKHE CPEACTBA (YPOBEHb
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpb», poduis: «IlepcnekTuBHbIC
TPaHCIIOPTHBIE CPEACTBA»

Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 20
1. IIpuHumMI MEIHAMYyMa ITOTEHIMAIBHOW SHEPIUH, Kak BO3MOXkHast ocHoBa MKD.
2. IIpssMOYTOJIbHBINM KOHEYHBIN 3JIEMEHT TOHKOM Tu1acTHHBI. OyHKIUU GOpMbI. TpeyroabHUK
[Tackans.

3. 3anava.
YTBepxkaeHO Ha 3acenaHuy Kadeapsl «  » 2019 r., IIpotokom Ne
3aB. Kadeapoii /A.A. Ckoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIIOPTHBIC CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 21
1. ®yHKUMS MOTEHIIMATHLHOM SHEPTUU HA IPUMEPE CUCTEMBI ¢ | cTerneHbio CBOOOIbl. DHEprus
nedopmupoBanus. [loTeHIaT BHEIIHUX CHII.
2. BocbMuUy3110BO# 1IECTUTPAHHBIN 3JIEMEHT 711 MOJCIUPOBAHUS TPEXMEPHOTO HAMPSI>KEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUSA.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., [Ipotokom Ne
3aB. xadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUMN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXXJIEHME BBICHIET O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuHamMuka, IPOYHOCTH MALIHH U CONPOTUBICHHE
MaTEpHUajIOB)
JucuunnmHa - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOMIN U TPAKTOPBI», Mpoduis: «IlepcrnexkTuBHbIe
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 22
1. OcnoBuble MaTpuisl B MKDO. Matpuus! pyHkiuii popmsl, aedopmaiiuii, KecTKkocTH, Macc,
SKBHMBAJIEHTHBIX Y3JIOBBIX Harpy3okK.
2. ®opmMupoBaHue TII00ATBHON MaTPHUITHI )KECTKOCTH KOHCTPYKITUH M3 MaTPHUIL )KECTKOCTH
OT/ENbHBIX AJIEMEHTOB (Ha IpUMepe CTEP>KHEBOU 3a7auH).

3. 3agava.
VYTBepKIEeHO Ha 3aceJaHuU Kadeapsl « _ » 2019 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanuteTa) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBDY, poduiib: «llepcrekTuBHbIE
TPAHCIOPTHBIE CPENICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 23
1. EcrecTBeHHbIE KOOPAUHATHI H30IIAPAMETPUUECKUX 3IIEMEHTOB. X CBsI3b C PU3NYECKUMU
KoopauHaTamu. JuddepennmpoBanne no GU3NIECKUM KOOpIuHaTaM GYHKIUH (GOPMEBI SIBHO
BBIPQKEHHBIX Y€pe3 €CTECTBEHHbBIE KOOPIUHATHL.
2. O0uiee BeIpakeHUE TSI MATPHUIIBI )KECTKOCTH KOHEYHOTO 3JIEMEHTA.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., [Ipotokom Ne
3aB. xadeapoii /A.A. CkBopiios/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUMN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «J{unaMuka, IPOUHOCTH MAIINH U CONPOTUBIICHHE
MaTEpHUajIOB)
JucuunnmHa - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPeCTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOMIN U TPAKTOPBI», Mpoduis: «IlepcrnexkTuBHbIe
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3AIAHHUE Ne 24
1. CpoiicTBa MaTpuIl pa3peliaoluX CUCTEM JMHEWHBIX alredpandeckux ypaBHEHUN B METOIe
KOHEYHBIX 371eMEHTOB. CBOMCTBA MATPHUIIbl KECTKOCTH.
2. N3omapaMeTrprudeckre KOHeUHbIe dJIeMeHThl CepeHIuIoBa CeMEHCTBA.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., IIpotokom Ne
3aB. Kadeapoii /A.A. Ckoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTEepUajIoBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanurera) Cneunanuzanus Ne 1 «ABTOMOOMIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIe
TPaHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 25
1. Marpuiia )keCTKOCTH CTEP>KHEBOI'0 KOHEYHOTO dJIEMEHTA.
2. Marpuna ¢yHKIuid GOopMBI CTEPKHEBOT'O KOHEYHOTO dlieMeHTa. MaTpuia nedopmarmii.
Marpuiia HanpsiKEHH.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne
3aB. kadenpoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YYPEX/JIEHUE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBICHHE
MaTEpUAJIOB)

Jucuumimza - MeToJl KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPECTBA (YPOBEHB
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpb», poduis: «IlepcnekTuBHbIC
TPaHCIIOPTHBIE CPEACTBA»

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUME Ne 26
1. OcHOBHBIE COOTHOIIEHHSI METO/1a KOHEUHBIX 3JIEMEHTOB Ha OCHOBE MPUHIMIIA MUHUMYyMa
MOTEHLIMAJIbHON YHEPTHH.
2. N3omapaMeTprudeckre KOHEUHbIE dJIEMEeHTHI JlarpaHkeBa ceMencTRa.

3. 3anava.
YTBepxkaeHO Ha 3acenaHuy Kadeapsl «  » 2019 r., IIpotokom Ne
3aB. Kadeapoii /A.A. Ckoprios/
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MUHUCTEPCTBO HAYKHU M BBICIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE VUPEXIEHWE BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaioBy
Jucuunimrza - MeToJ KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHD
cneuuanurera) Crnenuanuzays Ne 1 «ABTOMOOMIN U TPakTOpb», Tpoduis: «IlepcnekTuBHBIC
TPAHCIIOPTHBIE CPEICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AJIAHUE Ne 27
1. Bano4Hblii KOHEYHBIN IEMEHT.
2. MeTop1 YHCIIEHHOTO UHTETPUPOBaHUs (PYHKIUN OTHOTO apryMeHTa, mpumensembie B MKD.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUMN
OEJNEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCT MAITHH U CONIPOTUBICHHE
MaTepHaoB)

Jucuumimza - MeToJl KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHb
cneunanurera) Crnenuanuzaus Ne 1 «ABTOMOOMIN U TpakTOpbI», poduis: «IlepcnekTuBHbIC
TPAHCHOPTHBIE CPENICTBAY

Kypc 3, cemectp 6

3AYETHOE 3AJIAHUME Ne 28
1. ®ynkuuu Gopmbl H30MapaMeTPUIECKUX KOHEUHBIX 37eMeHTOB JlarpanxkeBa u CepeHaunona
CEMENCTB.
2. KBagpatypasie hopmyisr ["'aycca—JIexanapa. @opmyna Tparenuii 9uciIeHHOTO
uHTerpupoBanus. @opmyna CUMIICOHA YHCIEHHOTO HHTETPUPOBAHUS

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2019 r., [Ipotokon Ne
3aB. kadeapoii /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{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX 2JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanutera) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPBI», poduis: «IlepcrekTuBHbIE
TPAHCIOPTHBIE CPENICTBAY
Kypc 3, cemectp 6

3AYETHOE 3AIAHUME Ne 29
1. OcHOBHBIE THUITBI KOHEUHBIX JIEMEHTOB.
2. I'mnore3sr Kupxrodda-Jlssa B Teopun u3ruba miactus. edopmaruu npu n3rnde TOHKOM
IJIACTUHBI. BoIpaskeHue A5 NOTeHIIMAIbHON SHEPTUH.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIpotokon Ne
3aB. kadenpoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKU 1 BBICILEIO OBPA3OBAHUS POCCUIMCKOM ®EJEPALIUN
OEJNEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COTIPOTUBICHHE
MaTEpUAJIOB)
Jucuumimza - MeToJl KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPECTBA (YPOBEHB
cneunanurera) Crnenuanuzams Ne 1 «ABTOMOOMIN U TPakTOpb», poduis: «IlepcnekTuBHbIC
TPAHCIIOPTHBIE CPEICTBA
Kypc 3, cemectp 6

3AUYETHOE 3AIAHUME Ne 30
1. [TocnenoBaTeabHOCTH PEIICHHS 3a/1a4 METOI0M KOHEUHBIX JIEMEHTOB.
2. Pemenuie 3aaun HeCTaI[IOHAPHOM TETUIONPOBOHOCTH METO/IOM KOHEYHBIX 3JIEMEHTOB.
SIBHas M HesIBHAsi CXEMBI TPEYTOJIbHHUKA, cXeMa HHTerpupoBanus Kpanka-Hukoincona.
3. 3amaya.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., [Ipotokon Ne

3aB. kadeapoii /A.A. CkBopriios/
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