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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

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

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

MOJICIUPOBAaHUSI W HWHXXEHEPHOTO WCCIIEIOBAHUSA KOHCTPYKLUNA aBTOMOOWUIIEH U
TPAKTOPOB JUIsl aHAJIM3a HAMPSKEHHO-1€(QOPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUN
UX JeTalied U Yy3JI0B, OCBOCHHUE IMPEAHA3HAYEHHOTO JUIsi 3TOr0 YHHUBEPCAIBLHOTO
IIPOrPaMMHOTr0 00eCIIeYeHUsl, PEATU3YIOIIEr0 METOT KOHEYHBIX JIIEMEHTOB;
- TOATOTOBKAa CTYACHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBaIM(UKAIMOHHOU
XapaKTepUCTUKON cnenuanucra no HampasiaeHuro 23.05.01. Hazemnsble TpaHCcOpTHO-
TEXHOJIOTHUECKHE CpelcTBa (YpOBEHb cHenuanurera), npoduns: "JlmHamuka u
MPOYHOCTh TPAHCHIOPTHO-TEXHOJIOTUYECKUX CUCTEM .

1.2 3agaun AUMCHUTLINHBI

3agayamMu JUCHUIUTMHBI «MeTo KOHEUHBIX SJIEMEHTOBY SIBJISIOTCS:

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

— n3ydeHue 3PGEeKTUBHBIX U BHICOKOITPOU3BOIUTEIIBHBIX YUCICHHBIX AJITOPUTMOB,
HCIIOJIb3YEMbIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMIUIEKCAX METO/JAa KOHEUYHBIX
AJIEMEHTOB JIJIsl aHAIM3a HANPsHKEHHO-e(hOPMUPOBAHHOTO COCTOSIHUSI MAIIIHH.

- 3HAKOMCTBO C OCHOBAMHM pAaCYETHOTO MOJEIUPOBAHMS  KOHCTPYKIUHU
MOOWJIBHBIX MAIllUH C WCIOJIb30BAHUEM OJIHOM M3 YHUBEPCAIBHBIX MPOTPAMM METOJa
KOHEYHBIX DJJIEMEHTOB M OJIHOM W3 YHUBEPCAIbHBIX MPOrpaMM TPEXMEPHOIO
aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHUS.

2 MecTo TUCHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

Jucuurnnaa « MeToa KOHEYHBIX 3JIEMEHTOB)» OTHOCHUTCS K BAPUATHBHOM 4acTH
(b1.2) mpodeccroHanbHOTO IUKIa OCHOBHBIX 00pa3oBarenbHbIX Hporpamm (OOIT) mo
HalpaBJICHUIO MOJATOTOBKM crennanucra mno Hampasienutro 23.05.01. Hazemnsie
TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CpelcTBa  (YpOBEHb  CIENMAIUTETa), MPOQPHIIb:
"JlnHaMuKa ¥ MPOYHOCTh TPAHCTIOPTHO-TEXHOJIOTHYECKUX CUCTEM .

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

- MaTeMaTHKa (JInHeiHas anreOpa, MaTeMaTHYCCKHIA aHAJIH3);

- (pusuka;

- TEOpeTUYECKasi MEXaHHKA;

- COMPOTHUBIICHUE MaTEPHUAJIOB,

- IPUKJIaJHAsl TeOpHUs KoJieOaHU;

- YUCJICHHBIC METOJIBI;

- IPUKJIAJTHBIE METO bl PACUETOB HA MTPOYHOCTb.



3 Komnerenunu oOyuyawuierocsi, ¢gopMupyembie B pe3yJbTaTe OCBOEHHS
TUCIHUANIMHBI

B pesynbraTte OocBOEHUS AWCIMILIMHBI CTYJISHT JIOJDKEH O00IaNaTh CIETYHOIIUMA
obmenpodeccuonansubiMu (OIIK), npodeccuonansusiMu (I1K) 1 npodeccnonanbHo-

cnenuamuzupoBanHbiMu ([TICK) kommnerennusamu (OIMK-4, ITK-4, TICK-1.3):

B pe3yabTarte ocBoeHMst
Kon o0pa3oBaTteabHoil mporpaMmel | IlepedeHb MVIAHMPYEMBIX pPe3yJIbTATOB 00y4eHHs 10
KOMIIETeHIIUH 00y4JaroIuiics 10/KeH AUCHHUILIMHE
00J1a1aTh
OIIK-4 CriocobHOCTB K 3HATH:
caM0o00pPa30BaHUIO U ® HaNpaBICHUS Pa3BUTHUS BBIUMCIUTEIBHBIX
HCITOJIb30BAHUIO B METOJ0B B MeXaHHKe 1 d(h(PeKTHBHEBIE
MPAKTHYECKOM ACATEIIBHOCTH BBIYHCJIIMTEIIBHBIC AITOPUTMBI, IPUMCHSICMBIC B
HOBBIX 3HAHUN M YMEHHMH, B TOM COBPEMEHHOM IPOIPaMMHOM 00ECTICUSHUH TSI
yucie B 00IacTsIX 3HAHUM, pelIeHns IPUKIIaJAHbIX 3ajjad aHaIn3a
HCIIOCPEACTBCHHO HC CBA3aHHBIX HAaIpsHKEHHO 1e(OPMHPOBAHHOTO U TEILIOBOTO
co cdepoii npodeccroHaTbHOI COCTOSIHUIM KOHCTPYKIIUI aBTOMOOHIIEH 1
JIEATENBHOCTH. TPaKTOPOB.
yMeTh:
®  JCHOJb30BATh COBPEMEHHOE MPOrPaMMHOE
oOecrieyeHue U1 pacueTHOIO aHAIN3a
HanpsHKEHHO 1e(OPMHUPOBAHHOTO U TETIIIOBOTO
COCTOSTHH JIeTaliell v y3JI0B aBTOMOOWIIeH 1
TPaKTOPOB.
BJIA/IETh:
® HaBbIKaMH HCIIOJIb30BaHUA OILHOI\/'I nu3
COBPEMCHHBIX BBIYHUCIIMTCIIBHBIX IIPOrpaMMm,
peann3yroniel MeToJl KOHEYHBIX 3JIEMEHTOB,
JUTSL pacdeTa HanpshDKeHHO 1e(OpMUPOBAHHOTO
Y TEIUIOBOT'O COCTOSHUM JIETaJIEN U Y3JI0B
ABTOMOOMIIEH U TPAKTOPOB .
IK-4 CrocoOHOCTh OIPeIesITh 3HATH:
CHOCOOBI TOCTHXKEHUSI Lielieit ® BO3MOXKHOCTH COBPEMEHHOT'O IIPOTPAMMHOTO
MIPOEKTA, BBISBISATH IPHOPUTETHI obecreueHnst MeTola KOHEYHBIX AIIEMEHTOB IS
pelieHus 3aja4d npu pEIIeHNsT NHKEHEPHBIX 3a7a4 IpU
MIPOU3BOACTBE, MOJEPHU3ALNH U MIPOU3BOICTBE, MOJIEPHU3ALIMU 1 PEMOHTE
PEMOHTE TPAHCIIOPTHO- TPaHCIIOPTHO-TEXHOJIOTHYECKUX CPEICTB, UX
TEXHOJIOT'MYCCKUX CPEACTB, NX TEXHOJOTHYECCKOT'O 060py,Z[OBaHI/IH nu
TEXHOJIOTHYECKOTO KOMILJIEKCOB Ha uX 0ase .
000pyI0BaHMS U KOMILIEKCOB Ha | yMeTh:
ux Gase. ® [10JIb30BaThCS BO3MOKHOCTIIMH,
MIPEIOCTABIAEMBIMU COBPEMEHHBIM
MPOrpaMMHBIM O0ECTIEeUeHHEM MeETO/1a
KOHCYHBIX 3JIEMCHTOB IJIA IIPOBCACHUSA
TEOPETUYECKHUX HAyYHBIX UCCIEIOBAaHUI MpH
PEIICHNN MHKEHEPHBIX 33734, BO3HUKAIOIINX
IIpU NMPOU3BOJACTBE, MOACPHU3AIUN U PEMOHTE
TPaHCIIOPTHO-TEXHOJIOTHYECKUX CPEJCTB, UX
TEXHOJIOTHYECKOT0 000PYIOBaHHUS U




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

I[CK-1.3 Croco0OHOCTh OpeIeNsITh 3HATH:
CIIOCOOBI TOCTIKEHUS TIeeH ® TEOPETHYECKHE BOIIPOCHI 00ECTIeUeHNUS
IIPOEKTA, BBIABIATH IPHOPUTETEI MPOYHOCTH KOHCTPYKITHI, CBSA3aHHBIE C
perieHus 3a1a4 npu pelnieHrueM npo0IeM MPOr3BOICTBA,
MIPOU3BOICTBE, MOJIEPHU3AIINH H MOJICPHU3AIIMH U PEMOHTa aBTOMOOUIICH U
PEMOHTE aBTOMOOWIIEH U TPaKTOPOB.
TPaKTOPOB, UX yMeTh:
TEXHOJIOITHYCCKOr0 e  BBINIOJHSTH AHAJIU3 HATIPSHKEHHO
000pyOBaHKsA ¥ KOMILIEKCOB Ha Je(hOPMUPOBAHHOTO COCTOSHHUS JIeTalleh 1
ux 6ase. Y3JI0B aBTOMOOWJIEH ¥ TPAKTOPOB IIPH MTOUCKE

BapUAHTOB U KOMIIPOMUCCHBIX PEILICHUN

npo6JeM UX MPOU3BOICTBA, MOJICPHU3AINHU 1

pEMOHTa aBTOMOOMJICH U TPAKTOPOB.
BJ1a/IeTh:

o HaBbIKaMH1 IPUMCHCHUSA MCTO/I0B
BBIYHMCIIMTEILHON MEXaHUKHU JJId pacucTa
HanpsHKEHHO 1e(OPMUPOBAHHOTO COCTOSIHUS
JIeTalel ¥ y3JI0B aBTOMOOUIIEH U TPaKTOPOB.

4 CTpyKTypa U co/iep:KaHue TUCHUIIIMHBI

JlucuunimHa 4uTaeTcsi Ha TPETheM Kypce B HIECTOM H CeAbMOM CEMECTpaXx.
[IpoBonATCs JIEKITMU, CEMUHAPHI, JabopaTOpHbIE 3aHATHS, (JOpMa KOHTPOJIS — 3a4eT,
sk3aMeH. OOmmas TPyAO0EMKOCTh JUCIHUIUIMHBI cocTaBiisieT 6 3adeTHbIx eawnmi (108
aKaJeMHYeCKHX 9acoB - 6 cemectp, 108 akagemMudecknx 4acoB - 7 cemMecTp).

Bupa yueonoit Bcero yacos Cemectp
padoThI 6 7
OO01mmast Tpy10eMKOCTb 216 (6 3.¢.) 108 108
(33.e)| (33.e)
AyYIUTOPHBIE 3aHATUS 36 36
(Bcero)
B Tom yucie
JIEKIITUHA 18 18 -
[IpakTuueckue 36 - 36
3aHSITHS
JlaGopaTopHbie 36 18 18
3aHSITHS
CamocTosiTenbHas 126 72 54




paboTa cTy/neHTa
KypcoBas pabota HET HET HET
KypcoBol mpoexT HET HET HET
Bun nmpomexxyTouHOR 3auer | OK3aMeH
aTTecTalluu

CTpykTypa U cOJEpKaHHe TUCHUIUIMHBI «METol KOHEYHBIX 3JIEMEHTOBY» IO
CpoKam ¥ BUAaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Conep:kanue pa3aejioB TUCUUILIHHBI.

Tema 1. BBenenmne.

Ponp pacueTHhIX METOAOB U METOJIa KOHEYHBIX 3JIEMEHTOB, B YACTHOCTH, MPHU
MIPOCKTUPOBAHUK W JIOBOJKE aBTOMOOWJICH M TPAKTOPOB JUIsl aHAIW3a HaIPsKEHHO-
ne(OpMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUM JI€TAJIEH U y3JI0B JjIsl 00eCTIeUeHUs X
npouHocT. O630p 3a7a4, pelaeMbIX METOJ0OM KOHEUHBIX 3JIEMEHTOB.

CoBpeMEHHOE NPOrpaMMHOE OOECleUeHHE, pealu3yollee METOJl KOHEUYHbBIX
AJIEMEHTOB, JIJIsl aHAJIN3a HaIPSHKEHHO-1e(POPMUPOBAHHOTO U TEPMUUYECKOTO COCTOSTHUIN
JieTane U y3J0B aBTOMOOMJIEH U TpakTopoB. CTpyKTypa mpOrpaMMHOro o0ecredeHus
METO/1a KOHEUHBIX JIEMEHTOB.

O630p dGh(EeKTUBHBIX U  MPOU3BOAMUTEIBHBIX  YHUCJICHHBIX  AJITOPUTMOB,
peain3yeMbIX B MPOrPAMMHBIX KOMIUIEKCAX JJIs PEUICHHS 3a/1a4 BBIYMCIUTEIBHOU
MeXxaHUKU. OCHOBHBIE BBIYHCIUTEIBHBIE 3aTPaThl IPU PEUICHUHA 331a4 METOJIOM
KOHEYHBIX DJIEMEHTOB.

CpaBHUTENBHBIM AHAIM3 PA3JIUYHBIX PACYETHBIX NOAXOJOB B  3aJayax
oOecrieyeHuss MPOYHOCTH KOHCTPYKIMI aBTOMOOWJIEH M TpakTOpoB. JleMoHcTpanus
pE3yJIbTATOB PACUETHBIX MCCIEAOBAHUNM METOJOM KOHEUHBIX KOHCTPYKIIMN MAIIIMH.
[IpoOnembl BbIOOpa pacyeTHOM CXeMbl. XapaKTEPUCTHKU PACUYETHBIX MOJEIECH:
TOYHOCTb, aJICKBATHOCTh U SKOHOMUYHOCTb.

Tema 2. CBegeHusi U3 MAaTEeMATHKN U MEXaHUKHU J1epopMUPyeMOro TBepaAOro
TeJia.

DneMEeHThl MATPUYHOW anreOphl U BApUAIMOHHOTO UCUHUCIICHUS.

[lepemernenus, aepopmanuu, HampspkeHus. CBs3b MEXIY HAMPSHKECHUSMU U
nedopmanusaMu. YpaBHEHUs] paBHOBecus. ['paHuunble ycnoBusa. OOmmue Ccxembl
peuieHust 3a7ad MEXaHMKW KOHCTPYKIuM. [IpuHIMN MHUHUMyMa MOTEHIIMATLHON
DHEPIUH.

Tema 3. MeToa KOHEYHBIX 3JIEMEHTOB KaK BbIYUCIUTEIbLHBIA METO/
pelIeHus 321249 MeXaHUKH.

OcHOBHBIC TOHATHS MeToAa KOHEYHBIX ayemeHToB (MKD). O630p Tumnon
KOHEUYHBIX 371eMeHTOB. OCOOCHHOCTH pacueTa KOHCTPYKIHM ¢ ucrnonab3oBaHueM MKDO.
CTpyKTypa COBpEMEHHOTO IIporpaMMHOro obecnieueruss MKD.

CriocoObI BBIBOJIa COOTHOIICHHUH MeTo/1a KOHEUHbIX 3aeMeHToB (MKD). Ipsmoi
METOJ] TOJYyYECHHS KOHEUYHO-3JIEMEHTHBIX COOTHOIIEHUH. CTEep>KHEBOM KOHEYHBIM



anemeHT. DopmupoBanue rio0agbHON MaTPUIIbl KECTKOCTH KOHCTPYKIIMU U3 MaTPHIL
KECTKOCTH OTJEIbHBIX JIIEMEHTOB (Ha MPUMEPE CTEPKHEBOM 3a7auH ).

Bapuanuonnbsie NpuHIMIBL - OCHOBa (POPMUPOBAHUS Pa3pelIaloNuX YpaBHEHUN
MKD3. BeBox Marpuunbix ypaBHeHHid MKD Ha ocHOBe mNpuHLMIIAa MHUHHMYyMa
noTeHIManbHOW 3Hepruu. OcHoBHble MaTpuibl MKD - jxectkoctn, Macc W Ap..
BekToppl  Harpy3ok OT BHEMIHUX CWJI. YYeT HAYaJIbHBIX JepOpMaIinid,
IIPEABAPUTEIIbHBIX HaIpsKEHUM. PacripeneneHHble HArpy3KH B KOHEYHO-3JIEMEHTHBIX
Mozensax. l[lpuBeneHue pacnpenesieHHbBIX HArpy30K K y3JIaM KOHEYHO-3JIEMEHTHOM
MOJEIIH.

Amnmnpoxcumanus Hem3zBecTHbIX B MKD. OyHkimu ¢hopMbl KOHEUHBIX 3JIEMEHTOB.
Knaccel npumensembix Qynkiuii. CpoiictBa ¢yHkuuid ¢dopmbl. TpeboBanus K
¢bynkuusim popmel. Tounocts pemennit MKD B 3aBucumoctu oT BbiOOpa (DyHKIIMI
(hopMBI.

banounbiit koHeuHbldt 2yeMeHT. DyHkiuu GopMbl  0aIOYHOTO KOHEYHOTO
snemeHnTa. [lonmrHoMbl DpMuTa Kak GyHKIUM GopMbl OamoyHoro sneMenta. CrnocoObl
(bopMHpOBaHHS COOTHOLIEHHWHA METOAA KOHEYHBIX 3JIEMEHTOB B  Pa3JIMYHBIX
KOOPAWHATHBIX CUCTEMAX.

YuCclleHHOE HWHTErpUPOBAHUE TMPU BBIYUCICHHH KOA(P(UIHMEHTOB MAaTpUIl
XKECTKOCTH, Macc W Jpyrux matpuri B MKD. Ksaaparypueie dopmynsl ['aycca —
Jlexxannpa.

Tema 4. Merox KOHEYHBIX 3JIEMEHTOB 3ajJaye ILUIOCKOr0 HAINPSAKEHHOTO,
IUIOCKOTO0 1e(hOpMHUPOBAHHOIO COCTOSIHU M

TpeyronbHblii KOHEYHBIM 3JIEMEHT JMJIsI PEUICHUs IUIOCKOM 3aJayd TEOpUU
ynpyroctu. TpeyronbHbie L-koopauHaThl miomaau. Mcnonb3oBanue L-koopauHart asis
nocTpoeHus GpyHKUUN (OPMBI INIOCKOTO TPEYTOJIbHOTO KOHEYHOTro 3jeMeHTa. CBsi3b L-
KOOpPJIMHAT ¢ (PU3UYECKUMHU (JICKaPTOBBIMU) KOOPJIMHATAMU TPEYTOJIBHOIO KOHEUHOTO
anemenTa. JuddepenuupoBanue L-koopauHar mo QusmdeckuM  (JIE€KapTOBBIM)
KOOpAMHATaM JJIEMEHTa. Marpuna KECTKOCTH IUIOCKOTO TPEYroJIbHOTO KOHEYHOTO
DJIIEMEHTA.

Tema 5. Teopusi nzonapamMmeTpu4ecKuX KOHEYHbIX 3JIEMEHTOB

OyHKIIUU dhopmbI M30I1apaAMETPUYECKUX KOHEYHBIX DJIIEMEHTOB.
N3onapamerpuyeckne KoHe4YHbIE 3yieMeHThl Jlarpan:keBa m CepeHIMIOBa CEMEHCTB.
CybOnapameTrpuyeckue, HM30NapaMETPUUYECKHe, CyINeprapaMeTpUuecKue KOHEUHbIE
AJEMEHTHI. ECTECTBEHHBIE KOOPAMHATHI MU30IIapaMETPUUECKUX JJIEMEHTOB, X CBS3b C
¢buznueckumu koopauHatamu. JuddepeHupoBanre mo (HU3MYECKUM KOOpAMHATAM
byHkumii  QoOpMBI  SBHO  BBIPQXKEHHBIX  4Yepe3  €CTECTBEHHBbIE  KOOPIUHATHI.
YeThlpeXyroabHblil OMIMHEHHBIA W30MapaMeTPUUYECKUN KOHEUYHBINH 3JIEMEHT TUIOCKOTO
HAIPsKEHHOTO COCTOSIHHUSL. OObeMHbIN BOCBMUY3JIOBOM IECTUTPAHHBIN
M30M1aPAMETPUYECKUN  KOHEYHBIM 3JIEMEHT JUIi MOJEIUPOBAHUS  TPEXMEPHOTO
HaANPSHKEHHO-/1e()OPMUPOBAHHOTO COCTOSTHUSL.

basucHple  (QyHKUMM  KOHEUHBIX  3JEMEHTOB  HEPapXUYECKOro  THIIA.
[IpeumyiecTBa pelieHus 3aad C MCIOJIb30BAHUEM DJIEMEHTOB HAa OCHOBE (PYHKIUH
(hopMBI HEPAPXUUECKOTO THUTIA.

Tema 6. Moaeau MeToaa KOHEYHBIX 3JIEMEHTOB JJIsl pacyera IJIACTHH M



000J104eK

Koneunble »anemeHTHl 11 pacyeta u3ruba minactuH. DyHKUUU  (OPMBI
aneMeHToB. COBMECTHOCTh 3JieMEHTOB. KOMOMHMpOBaHHWE C JJIEMEHTaMHU pacyeTa
IJIOCKOTO HANPsDKEHHOTO COCTOSHUSL JUISI CO3/JAaHMs DJIEMEHTOB OOOJIOYKH OOIIETO
noioxxeHusi. KoHeuHble 371eMEeHThl TOHKOH OCECUMMETPUYHON 00O0JIOUKH.

Tema 7. MoaenupoBanue TeEIJIONPOBOAHOCTH METOAOM KOHEYHBIX
3JIEMEHTOB

YpaBHEHHE TEIUIONPOBOAHOCTH. ['paHWuHBIE YCIIOBUSL i1 ypaBHEHUSA
TEIUIOMPOBOJAHOCTH YUYET TPaHUYHBIX YCJIOBUW IIEPBOrO, BTOPOrO M TPETHETO POJA.
CrammonapHasi TEIUIONPOBOAHOCTh. YpaBHeHus Jlammaca, Ilyaccona. @opmynupoBka
METOJa KOHEYHBIX 3JIEMEHTOB [IJISl PEIICHUSI YPABHEHUS TEILUIONPOBOJAHOCTH HAa OCHOBE
metona byOnoBa-I"anepkrHa. Y4eT rpaHU4HbBIX YCIOBUH B 3a/1aue TETUIONPOBOIHOCTH.

Pemienne 3agaun HecTalMOHAPHOW TEIJIONPOBOJHOCTA METOAOM KOHEYHBIX
AJIEMEHTOB. SIBHasl U HESIBHAsl CXEMbI TPEYTOJbHUKA, cXeMa UHTerpupoBanus Kpanka-
Huxoncona.

Tema 8. IDddexkTUBHBIE YHCIEHHbIE AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM NPOIrPAMMHOM 00ecIne4YeHNH MeT0/1a KOHEYHbIX 3JIEMEHTOB

CBoiicTBa MaTpull CHUCTEM JIMHEHHBIX aireOpaudyeckux ypaBHEHUH IIpu
MozenupoBaHud MKD. AnNropuTmbsl pelieHusi CUCTEM OOJBIIMX CUCTEM JIMHEHHBIX
areOpanvyeckuX ypaBHEHHUH C CUMMETPUYHBIMU pa3peKEHHbIMH MaTpuuamu. Meron
LDLT nis pemenus cucteM JIMHENHBIX anreOpandeckux ypasHenuii B MKD. O6nacthb
npumenuMoctu Metona LDLT.  UrepanmoHHBIE METOOBI pEMICHUS CBEPXOOIBIINX
cucreM MKD. Meron CONpsSOKEHHBIX TPAJMCHTOB. YCKOPEHHE MNPSIMBIX H
WUTEPALHOHHBIX METOJIOB 34 CYET CHENUAIBHBIX NMPOLEAYP HYMEpPAUHUH Y3JIOB KOHEYHO-
AJIEMEHTHBIX MOJEIIEH.

CnocoObl xpaHeHusi pa3pekeHHbIx Matpul] B MKD. 3anonHeHue pa3pexeHHbIX
Marpuy, MKD 1npu pelmeHun CUCTEM YpPaBHEHUM MPsSMBIMM MeToAamu. MeTonsl
SKOHOMHMM MaMsATH M TOBblIeHUsS ckopoctu pemeHuss MKD. IlpencraBieHue c
NOMOUIbI0 TEOpUH TrpadoB MpOIecca HUCKIIOUEHUS! CTENEeHEeW CBOOOJbI. AJITOPUTMBI
BBHIOOpAa ONTUMAJBHOTO TIOPSIKA HCKIIOUCHHUS Kommmn3za, Karxunna-Makku,
NapaJuIeIbHBIX U BJIOKEHHBIX CEUYECHU.

B03MOXHOCTH MapayjIeIbHOTO PELICHUs 3aa4 METOJOM KOHEUHBIX JJIEMEHTOB.
O030p YHCIEHHBIX AJITOPUTMOB MAPAUIEIBHOIO PELIEHUS CHCTEM alredpanvyeckux
ypaBHeHuid MKD Ha MHOrOSIepHBIX M MHOIONPOLIECCOPHBIX BBIYMCINUTEIBHBIX
CUCTEMAX.

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

OCHOBHBIE TIPUEMBI U CTIOCOOBI MOJICTTUPOBAHUS JI€TaleH, Y3JI0B U KOHCTPYKLUN
aBTOMOOMJIEH U TPAKTOPOB METOAOM KOHEUHBIX 3JIeMEHTOB. OCOOEHHOCTH PacUYETHBIX
CXEM U KOHEYHO-D3JIEMEHTHBIX MOJIeNIeH AeTaliel, y3JI0B U KOHCTPYKIIMI aBTOMOOUIIeH U
TpakTopoB. I[IpemMymniecTBa M HEOOCTAaTKH PA3JIMYHBIX PACUETHBIX IOAXOJ0B IIPH
BBITIOJIHEHUH HCCIEAOBAaHUN KOHCTPYKIMI aBTOMOOMIIEH M TPaKTOPOB YHUCICHHBIMU
MeTtogaMu. [lorpemHocTd, BO3HMKAKOLIME MPH pacyeTax METOJOM KOHEYHBIX



JJIEMEHTOB KOHCTPYKUMH MamuH. IlyTH @OBBIIEHUS TOYHOCTU BBINOJIHAEMOIO
METOJIOM KOHEUYHBIX 3JIEMEHTOB PACUETHOI'O aHAIN3a HANPSKEHHO-AE(POPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLMI MAILIHH.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

MeTomuka mpemnojaBaHUs JAUCHUIUIMHBI «METOJd KOHEUYHBIX DJJIEMEHTOB» U
peaiM3anys KOMIIETEHTHOCTHOTO TOJAXO0Ja B M3JIOKCHWHW W BOCHPHUATHHA MaTepuala
NpeayCcMaTpUBACT HWCIOJIB30BaHUE CIEAYIONMX AaKTUBHBIX (OpPM  TMPOBEACHUS
IPYNIOBBIX, HHIUBUAYAIBHBIX, ayJAUTOPHBIX 3aHATHH B COYCTAHHH C BHEAYJAMTOPHOMN
pabotoii ¢ T1enpl0 (GOPMHPOBAHUS U Pa3BUTUSA TNPO(HECCHOHATBHBIX HABBIKOB
00yyYaroImuxcs:

— MOJrOTOBKA K BBIMOJIHCHHIO MPAKTHYSCKUX PaboT B JIAOOPATOPHIX BY3a;

— TIOJTOTOBKA, MPEACTABICHUE M OOCYXICHHE IPE3CHTAIlMd Ha CEMHUHApPCKHX
3aHATHSX;

— OpraHm3aIys ¥ MPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUH CTYACHTOB B (hopme
OJIaHKOBOTO TECTUPOBAHUS;

— IIPOBCACHHNC MACTCP-KJIIACCOB 3KCIICPTOB U CIICHUAIMCTOB B 00J1aCTH YHCIIEHHBIX
MCTOIOB 1 HpHKHaHHOﬁ MCXaHHMKH.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIS YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIMM 110 UTOraM OCBOCHUS JUCHUILIMHBI U Y4e0OHO-MEeTOANYECKOe
o0ecrneyeHre caMOCTOATEIbLHON PadOThI CTYICHTOB.

B mpormecce o0O0ydeHUsT HCHOJB3YIOTCS CIEAYIONIME OLICHOYHbIE (POPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJISA
YCIEBAEMOCTH U IPOMEXKYTOUHBIX aTTECTAIUI:

- TOATOTOBKA K BBIIOJIHEHUIO J1a00PaTOPHBIX padOT U UX 3allIMTA.

OueHoYHbIE CpeAcTBa  TEKYIIEro KOHTPOJS  yCIEBA€MOCTH  BKIIIOYAIOT
KOHTPOJIHBIE BOMPOCHI W 3aJaHusi B (popme O1MaHKOBOTO M (MJM) KOMITBIOTEPHOTO
TECTUPOBAHUS, Il KOHTPOJISE OCBOECHHUSI 00yUYalOIIMMUCS Pa3/1€I0B TUCIUIUINHBI.

OOpa3ipl  TECTOBBIX 3aJlaHWM, 3aJaHUl KYpPCOBBIX IPOEKTOB, KOHTPOJBHBIX
BOIMIPOCOB W 3aJlaHUW JJIS TPOBEACHHUS TEKYIIEr0 KOHTPOJISL, HK3aMEHAIMOHHBIX
OWJIETOB, IPUBEACHBI B MIPUJIOKEHUU 4.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIs NPOBEJACHUS MPOMEKYTOYHOM ATTECTALNH
00y4arIIMXCcs M0 JUCHUILTIMHE (MOYJII0).

6.1.1. IlepeueHb KOMMETEHIIMA C yKa3aHHEM STaroB WX (POPMHUPOBAHUS B MPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTPaAMMBI.

B pesynapTare OCBOCHUS JAUCHUIUIMHBI  (MOAYJsA) (OPMHUPYIOTCS  CIICIYIOIINE
KOMIETEHIIUHN:



Kon B pe3yabTare ocBOeHUs 00pa30BaTEeILHON MPOrpaMMbl 00y4aI0 U IiCSA
KOMIIETeHIIH U H0JIKeH 00J1a1aTh

OIIK-4 CnocoOHOCTh K CaMOOOPa30BaHUIO W HCIOJB30BAHUIO B IMPAKTHYECKOU
JESTEIIbHOCTH HOBBIX 3HAHWIA Y YMCHHI, B TOM YMCJIC B O0JIACTSAX 3HAHHIA,
HENOCPEJCTBEHHO HE CBSI3aHHBIX cO cdepoil  mnpodeccruoHanbHON

NEeATEILHOCTH.

[1K-4 CriocoOHOCTD ONpeneNniaTh ClOCOOb JOCTHIKEHHS LIeel POeKTa,
BBISIBIISITH IPHOPUTETHI PEIICHHUS 32124 [TPU IPOM3BOICTBE, MOJACPHU3ALIUH
" PCMOHTEC TPAHCIIOPTHO-TCXHOJIOTUICCKUX CPCACTB, UX TCXHOJOTHUICCKOIO

O60py,I[OBaHI/IH M KOMIUIEKCOB Ha uX 0a3e.

I1CK-1.3 CriocoOHOCTD OTIpeNeNATh CIIOCO0BI JOCTHKEHHS 1eJIeH MPOEKTa,
BBIABJIATH IPUOPUTCTLI pCUHICHUA 3a1a4 IIpHU NPOU3BOACTBC, MOACPHU3ALIUN
Y PEMOHTE aBTOMOOMIICH U TPAKTOPOB, MX TEXHOJIOTHIECKOTO

000pyI0BaHUS 1 KOMIUIEKCOB Ha UX 0ase..

B mpouecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMBbl JJaHHBIE KOMIIETEHIUH, B
TOM 4YMCJI€ UX OTIEJIbHbIE KOMIIOHEHTBI, (POPMUPYIOTCS MOATAIHO B XOJE OCBOEHUS
0Oy4aronMMuUCs JUCHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJIEHJApHBIM IpaKoM y4eOHOro npouecca.

6.1.2. Onucanue nmokasarejed 1 KPpUTEpPUEB OLCHUBAHUS KOMIIETCHIMH,
(hopMupyeMBIX 10 HTOraM OCBOCHHS AUCHUILIHHBI (MO1YJISI), OMUCAHUE IIKAJ
OlICHMBAHHUS.

[loka3aTeneM OLEHMBaHMS KOMIIETEHLUMH Ha pa3M4yHBIX JTanmax MXx
(GbopMUpOBaHUs SIBISETCS JTOCTHXKEHUE OOYYarolIMMMCS IUIAHUPYEMBIX pPE3yJIbTaTOB
OOy4eHHS TI0 JUCITUTUTHHE (MOIYJIIO).

OIIK-4. Cioco0HOCTDH K caM000OpPAa30BAHMIO M HCI0JIb30BAHUIO B IPAKTHYECKOM 1esITeIbHOCTH HOBBIX
3HAHUH ¥ YMEHHUI1, B TOM YHCJIe B 00/1aCTAX 3HAHMI, HEMOCPEICTBEHHO He CBA3AHHBIX €O cepoi
npogeccuoHAJIbLHOM 1eATeIbHOCTH.

Kpurepun ouennBanusi
IToxa3aresn

2 3 4 5
3HATD: OOyuarommiics OO0yJatomimiics OO0yJatontuiics OO0yJatonruiics
HaIpaBJICHAA JEMOHCTPHUPYET IIOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUUHBIE | JEMOHCTPUPYET
pasBUTHA OTCYTCTBHE WU HEIIOJIHbIE 3HAHUS 3HaHU B 00J7aCTH IIOJIHBIE 3HAHUS B
BBIYUCIIUTCIIBHBIX HEJIOCTATOYHOE COOTBETCTBUE HaNpaBJIeHUN pa3BUTHS HaNpaBJIeHUN pa3BUTHS obmnactn
METON0B B 3HAHUH HanpaBJICHUH BBIYUCITUTENBHBIX BBIYHMCIIUTENILHBIX METOJOB | HalpaBJICHUI
MEXaHUKC U pa3BUTHA BBIYUCIUTENBHBIX METOJOB B MEXaHUKE U B MEXaHHKE U pa3BuTHsA
s¢exrnBHbIC METOJIOB B MEXAHUKE U 3¢ HEeKTUBHBIX 3¢ EKTUBHBIX BBIYHMCIIUTENIbHBIX
BBIYHCIINTCIIBHBIC 3¢ hekTUBHBIX BBIYUCIIUTEIBHBIX BBIYMCIIUTEIBHBIX METOJIOB B
aJrOpHUTMBI, BBIYUCIIUTENBHBIX AITOPUTMOB, | AJITOPUTMOB, aJITOPUTMOB, MEXaHHUKE U
MpHUMEHsIeMbIE B




COBPEMEHHOM
MPOrPaMMHOM
oOecIieueHnH I
pelIeHus
MPUKJIATHBIX 3219
aHaJM3a
HaNpPsHKEHHO
nedopmupoBaHHOT
0 H TEIIOBOIO
COCTOSIHHI
KOHCTPYKLUH
aBTOMOOMIICH U

MIPUMEHSIEMBIX B COBPEMEHHOM
MIPOrPaMMHOM OOeCTICUeHU N
JUTSL pEIIeHUS TIPUKIIATHBIX
3a/1a4 aHaJIu3a HalpsYKEHHO
ne(pOpPMHUPOBAHHOTO U
TEIJIOBOT'O COCTOSTHUI
KOHCTPYKIIUH aBTOMOOMICH 1
TPaKTOPOB.

MIPUMEHIEMBIX B
COBPEMEHHOM
MIPOTPaMMHOM
obecrieueHnu s
peIICHUS MPUKIIATHBIX
3a]a4 aHaj3a
HATPSKEHHO
Je(OPMHUPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUI
KOHCTPYKLUH
aBTOMOOWIIEH 1
TpPakTopoB. JlomyckaroTcst

MPUMEHSEMBIX B
COBPEMEHHOM
MPOrpaMMHOM
00CeCIICYCHHH IS PEIICHHS
MPUKJIAJHBIX 337139
aHaJIM3a HaIPSHKEHHO
Je(OPMHUPOBAHHOTO U
TEIUIOBOI'O COCTOSIHU
KOHCTPYKLUH
aBTOMOOWMIIEH 1
TPaKTOPOB., HO
JIOTYCKAIOTCS

s hexTrBHBIE
BBIYHCITUTEIBHBIX
aITOPUTMOB,
MPUMEHSIEMBIX B
COBPEMCHHOM
MPOTPaMMHOM
oOecrieueHHUH s
pelieHus
MPUKITATHBIX
3aj1a4 aHaJIHu3a
HAMPSHKEHHO
Ie(OPMHUPOBAHHO

TPaKTOPOB. 3HAYNTEIIbHBIC OMNOKH, HE3HAYHUTENIbHBIC OMIMOKH, | TO U TEIJIOBOTO
MPOSIBIISIETCS HETOYHOCTH, 3aTPyJHEHHUST | COCTOSIHHUI
HEJIOCTaTOYHOCTh 3HAaHUH, | NMPU aHATUTUYECKUX KOHCTPYKLUH
IO psiAy MOKa3aTeleH, orepanusx. aBTOMOOMIIEH 1
o0yyarormuics TPaKTOPOB,
UCTIBITHIBAET CBOOOIHO
3HAYUTEIbHBIC orepupyer
3aTpyJHEHHS IPU puodpe-
OTIEpPUPOBAHNH 3HAHUSIMH TEHHBIMHU
IIPU UX TIEpeHoCce Ha 3HaHMSAMH.
HOBBIE CUTYalllH.

yMeThb: OO6yuaromuiicst He ymeeT win B | OOydaromuiics OO0y4atontuiics OO0y4atontuiics

HCIIOJIb30BATh HEJ0CTaTOYHOM CTENEHU JEMOHCTPUPYET HEMOJIHOE | JEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET

COBPEMCHHOC yMeeT: COOTBETCTBHE COOTBETCTBHE CIEAYIONIUX | MOIHOE

HPOTPaMMHO® HCTIONb30BAaTh COBPEMEHHOE CIICYIOIINX YMEHHUH: YMEHHH: COOTBETCTBHE

obecrieueHne s

pACUETHOTO POrpaMMHOE 00ecIeUeHne cneuylcv)mmx

AHAINGBA JUISL pacyeTHOTO aHaJIu3a UCIIOJIb30BATh UCIIOJIb30BATh YMEHHH:

HaIpsDKCHHO Haps>KEHHO COBPEMECHHOC COBPEMECHHOC

ne(opMHPOBaHHOT ne(OopMHUPOBAHHOTO U IporpaMMHOC pOrpaMMHOC HCII0JIL30BaTh

O MTCIJIOBOTO | 1erI0BOro CoCTOsHMI feTaneii | obecneuenue s obecrieueHue st COBPEMEHHOE

COCTONHUH ACTANCH |y 35108 apTOMOGHIIEH 1 pacdyeTHOTo aHaIn3a pacyeTHOro aHaJIn3a IPOrpaMMHOE

:B};ZJ;O;6HHeﬁ u TPaKTOPOB. HaIpspKeHHO HaIpsHKEHHO obecrieueHne JuIs

TPaKTOPOB. JeopMHPOBAaHHOTO U Jie(popMUPOBAHHOTO U pacdeTHOro
TETJIOBOTO COCTOSIHUH TETJIOBOTO COCTOSTHUH aHaIM3a
JieTayIeil 1 y3710B JieTayieil u y311o0B HaIpsHKeHHO
aBTOMOOWIIEH 1 aBTOMOOWMIICH U TPAKTOPOB. | JehOPMHUPOBAHHO

TPaKTOPOB.

JonyckatoTcs
3HAYUTEIIBHBIC OIIMOKH,
MIPOSIBIISICTCS
HEJ0CTaTOYHOCTD
BJIaJICHHSI HABBIKAMU 10
Py TMOKa3aTenei,
OO0y4aroniuiics
HCIIBITHIBACT
3HAYUTEbHBIE
3aTPYAHEHUS TIPH
MIPUMEHEHNH HABBIKOB B
HOBBIX CHUTYAIIHsX.

‘YMeHUs1 OCBOSHBI, HO
JIOTTYCKaIOTCS
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
IIPH TIEpeHOCe YMECHUH Ha
HOBEIC, HECTAaHIAPTHEIC
CUTYallUH.

r'0 M TEeIJIOBOTO
COCTOSTHUH
JieTanei u y3ioB
aBTOMOOMIICH 1
TPaKTOpOB.

CB000OIHO
omepupyer
IPUOOPETEHHBIM
U YMCHUSIMH,
MIPUMEHSET UX B
CUTYyaIHsIX
TTOBBIIEHHOM
CJIOYKHOCTH.
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BJAaJd€Th:
HaBbIKaMH

WCTIOJTb30BaHUS
OJTHOH U3
COBPEMEHHBIX
BBIYUCITUTEIIHLHBIX
porpamm,
peanusyromei
METO]l KOHEUHBIX
9JIEMEHTOB, JJIS
pacuera
HaINpsHKEHHO
nepOopMHPOBaHHOT
0 1 TEIIOBOTO
COCTOSIHUH AeTanei
U y3JI0B
aBTOMOOWIICH 1
TPaKTOPOB .

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

OO0yyaromnuiics He B
TIOJTHOM Mepe BIaJeeT
HaBBIKAMU
WCIIOJIB30BaHMS OJTHOM U3
COBPEMEHHBIX
BBIYHMCIUTETbHBIX
IIPOrpaMM, pealu3yrolen
METOJ KOHEYHBIX
AIIEMEHTOB, TS pacdyera
HaNpsHKEHHO
ne(OPMHUPOBAHHOTO U
TEIJIOBOTO COCTOSHUI
JleTajiell U y3J0B
aBTOMOOMIIEH U
TPaKTOPOB .

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

OO0yyJaronuiicst 4aCTUIHO
BJIaJIeeT HaBBIKAMU
HCIIOJIL30BAaHUS OJTHOH U3
COBPEMEHHBIX
BBIYUCITUTEIHHBIX
porpaMM, peaanu3yromein
METOJ] KOHCUHBIX
9JIEMEHTOB, JIJIsl pacyera
HaTPSKEHHO
Ie(OPMHIPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUI
JleTajiell ¥ y3J10B
aBTOMOOWMIIEH U TPaKTOPOB

HaBsiku 0cBOEHBI, HO
JIOTyCKaroTCA
HEe3HAYMTENIbHbIC OLINOKH,
HETOYHOCTH, 3aTPYIHEHUS
IPH IEPEHOCE YMEHNH Ha
HOBBIE, HECTAHJAPTHEIE
CUTYyaLHH.

OO6yuarouuiicst B
IIOJTHOM 00BeMe
BJIaJICET
HaBBIKAMU
HCTIOJb30BaHUS
OJTHOM 13
COBPEMCHHBIX
BBIYUCITUTENLHBIX
poTpamm,
peanusyrouei
METOJ KOHCYHBIX
3JICMEHTOB, IS
pacuera
HATIPSKCHHO
neopMUpPOBaHHO
r'0 U TEIIOBOTO
COCTOSIHUH
JieTanei u y3ioB
aBTOMOOMIIEH U
TPaKTOPOB .
CB00OIHO
TIPUMEHSET
MIOJTyICHHBIC
HAaBBbIKH B
CI/ITyaHI/IﬂX
MOBBILICHHOM
CJIO)KHOCTH.

ITK-4. Cioco6HOCTH omnpeesiTb ClIOCOObI I0CTHKEHHS 1eJieill POeKTAa, BbISBJIATH IPUOPUTETHI

pelIcHUus 3a4a4 MPH MPOU3BOACTBE, MOACPHU3ANIMHA H PEMOHTE TPAHCHIOPTHO-TEXHOJOIHIECKHUX CPEACTB,

HX TEXHOJOI'HY€CKOIo OﬁOpy}lOBaHI/lﬂ M KOMILIEKCOB HA HX 0a3e.

Kputepun ouennBanus

IToka3zaren

2 3 4 5
3HATH: OOyuaromuiics OO6yuatomuiics OO6yuatontuiics OO6yuatonruiics
BO3MOKHOCTH JIEMOHCTPHUPYET IOJHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUYHBIE | JEMOHCTPUPYET
COBPEMEHHOTI'O OTCYTCTBUE 3HAHUI WIIH HETIOJIHbIE 3HaHUS B 3HAHUA B 00J1aCTH MIOJIHBIE 3HAHUS B
IIPOrpaMMHOTO HEIOCTATOYHOE COOTBETCTBUE 00J1aCcTH BO3MOKHOCTEH BO3MOXHOCTEH obxactu
obecredeHIs 3HaHWUI B 00JIaCTH: COBPEMEHHOTO COBPEMEHHOTO BO3MOXHOCTEH
METOZla KOHCYHBIX BO3MOXHOCTEH COBPEMEHHOIO | MPOrPaMMHOIO OpPOrpaMMHOTO COBPEMEHHOI'O
SJIEMCHTOB  [UIA MIPOTPaMMHOT0 00ecHeYeHNUs obecrieueHnst MeToaa obecreueHus MeToa MPOTPaMMHOI0O
pemecHuA METO/1a KOHEYHBIX JJIEMEHTOB KOHEYHBIX DJIEMEHTOB KOHEYHBIX JJIEMEHTOB ISl | oOecreyeHus
WHXXCHEPHBIX 3a1a1 | juisi penieHus: HHKEHEPHBIX ISl pelleHust pelIeHus: NHKEHEPHBIX MeToja
[IpY IPOU3BOJICTBE, | 337a4y NpU NPOU3BOJICTBE, HMHXEHEPHBIX 3a7a4 [Ipu 3a/1a4 IIpY IPOU3BOJCTBE, KOHEYHBIX

MOJIEpPHU3AINH U
peMoHTe
TPaHCHIOPTHO-
TEXHOJIOTUYECKHX
CPENCTB, UX

MOJIEpPHU3AINH U PEMOHTE
TPAHCIOPTHO-
TEXHOJIOTHYECKUX CPEICTB, UX
TEXHOJIOTUYECKOTO
000py/IOBaHUs U KOMIUIEKCOB

MIPOU3BOICTBE,
MOJIEpHU3AIIUU U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CPEeICTB, MX

MOICpHU3AIIUN U PEMOHTEC
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX CPEACTB,
UX TEXHOJIOTHYECKOTO
000pyIOBaHUS H

3JIEMEHTOB IS
peleHus
HWH>KEHEPHBIX
3a7a4 [pu
IIPOU3BO/ICTBE,
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TEXHOJIOTHYCCKOT'O

Ha ux Oase.

TEXHOJIOTHYCCKOT'O

KOMIIJIEKCOB Ha uX 0a3e, HO

MOACpHU3aIUN U

00opymoBaHUA U 000pynoBaHUS U JTOTTYCKAIOTCSI peMoHTe
KOMILIEKCOB Ha UX KOMIUIEKCOB Ha UX 0ase. HE3HAYHUTEIbHbBIC OMNOKY, | TPAaHCHOPTHO-
Oaze. HETOYHOCTH, 3aTPYJHEHUS | TEXHOJIOTMYECKUX
Jomnyckarores MU aHATTUTUYECKUX CPEICTB, X
3HAYUTENbHBIC OIINOKH, orepanusix. TEXHOJIOTUYECKOr
MPOSIBIISIETCS 0 00opyoBaHUs
HEJ0CTaTOYHOCTb 3HAHUN, 1 KOMIUIEKCOB Ha
0 psITy TTOKa3aTeet, ux Oaze,
oOygaromuiics CcBOOOIHO
UCTIBITBIBAET onepupyer
3HAYUTEIbHEIC nprobpe-
3aTpyIOHEHUS IPH TEHHBIMH
ONEepPUPOBAHUY 3HAHUSIMU 3HaHUSMH.
IIPY UX IIEPEHOCE Ha
HOBBIE CUTYalLlUU.
yMeThb: OO0yuaronuiicst He ymeeT mwin B | OOydaromuiics OO0y4atontuiics OO0y4atonruiics
HOJIE30BATHCA HEJIOCTATOYHOM CTENEHU JIEMOHCTPUPYET HEIIOJIHOE | JEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
BO3SMOKHOCTAMHU, YMEET: COOTBETCTBUE COOTBETCTBUE CIEAYIOIIUX | IIOJIHOE
IPENOCTABIIAIEMBIM | 1101530BATHCS CIEIYIOIIMX YMEHUMN: YMEHHUII: COOTBETCTBUE
1 COBPEMEHHBIM BO3MOYHOCTSIMH, CIEeYOUIUX
HPpOrpaMMHBIM IIPEOCTABIIAEMBIMU 10JIb30BaThCs 10JIb30BaThCs YMEHHUIA:
obecneucHrEM COBPEMEHHBIM ITPOTPaMMHBIM BO3MOKHOCTSIMH, BO3MOKHOCTSIMH,
MCETOAa KOHCYHBIX o0ecrieueHrueM METO1a MIPEAOCTABISIEMBIMU MIPENOCTABISIEMBIMU MOJIL30BaTHCS
SJICMEHTOB JJTA KOHCYHBIX DJIECMCHTOB JJI COBPCMCHHBIM COBPCMCHHBIM BO3MOXHOCTSMH,
NPpOBEACHNUA MPOBENECHUS TEOPETUIECKUX IIPOrpaMMHBIM IIPOrpaMMHBIM MPEAOCTABIISICMBI
TCOPETUICCKUX Hay4YHBIX UCCIICJOBaHUM NPU obecIieueHueM METOa o0ecIIeueHEM METOIa MU COBPEMEHHBIM
Hay4dHBIX pPELICHUY UHXXCHEPHBIX 3a7]a4, | KOHEYHBIX 3JIEMEHTOB JJI1 | KOHEUHBIX 3JIEMEHTOB IS IIPOrPaMMHBIM
UCCIIEIOBAaHUM TIPH BO3HUKAIOLIUX IIpU NIPOBENCHUS NPOBEACHUS obecrieueHueM
peICHnn NIPOU3BOJCTBE, MOACPHU3ALUHA | TEOPETUUYECKUX HAYYHBIX | TCOPETUYECKUX HAYUHBIX MeTozaa
HHXCHEPHBIX U PEMOHTE TPAHCIIOPTHO- HCCIIEI0BaHUil Ipu HCCIIeI0BaHuil Ipu KOHEYHBIX
3ama4, TEXHOJIOTHYECKUX CPEICTB, UX | PELICHUH MHKEHEPHBIX pelIeHNH NHKECHEPHBIX 3JIEMEHTOB IS

BO3HHUKAOMIUX IPU
MPOHU3BOJICTBE,
MOJICpHU3AIMU 1
pEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
CPEJ/ICTB, UX
TEXHOJIOTHYECKOTO
obopynoBaHus U
KOMIIJICKCOB Ha UX
basze.

TEXHOJIOTUYECKOTO
000pY/IOBaHUSI U KOMILIEKCOB
Ha ux Oase.

3aj1a4, BOSHUKAIOLIUX MIPU
MPOU3BOJICTBE,
MOJICPHU3AIMN 1 PEMOHTE
TPaHCIIOPTHO-
TEXHOJOTHYECKUX
CPEICTB, X
TEXHOJOTHYECKOTO
obopynoBaHus U
KOMIIJIEKCOB Ha MX 0ase.

Homnyckatorest
3HAYUTENbHBIC OIINOKH,
MPOSIBIISIETCS
HE0CTaTOYHOCTb
BJIaICHUsI HAaBBIKAMH 110
pAlly okazarteneH,
OO0yuarontuiicst
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyOHEHUS IPH

3aj1a4, BOSHUKAIOIIUX MPU
MPOU3BOJICTBE,
MO/JICPHU3AIMN 1 PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHYECKHUX CPEJICTB,
HUX TEXHOJIOTUYECCKOT'O
00opyoBaHus U
KOMIIJIEKCOB Ha UX 0a3e.

‘YMeHUs1 0CBOSHBI, HO
JIOITYCKAFOTCS
HE3HAYUTEIIbHbIC OIINOKH,
HETOYHOCTH, 3aTPYIHCHUS
[pH NIepeHoce yMEHU! Ha
HOBBIE, HECTaHJapPTHbIE
CUTYaIlUH.

MIPOBEACHUS
TEOPETHICCKUX
HAYYIHBIX
HUCCIIEIOBAHUN
TIPH pEIIeHUN
HH)KEHEPHBIX
3ajad,
BO3HHUKAIOIINX
npu
MIPOU3BO/ICTBE,
MOJICPHU3AIUH U
pEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHYECKHUX
CpEeNCTB, UX
TEXHOJIOTHYECKOT
0 o0opyaoBaHMs
1 KOMILIEKCOB Ha
ux Oasze.
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IIPUMEHCHU N HABBIKOB B
HOBBIX CUTyalUAX.

CBo0OogHO
omnepupyer
MIPHOOPETEHHBIM
Y YMEHUSAMH,
MIPUMEHSIET UX B
CUTYaLUsAX
MOBBILLICHHOM
CJIO)KHOCTH.

BJIA/IETh:
MprUeMaMu

00pabOTKU TaHHBIX
1 3¢ HEKTUBHBIMU
QITOPUTMAMHU
HUHTEPIPETAIIH
pe3yJbTaToB
KOMITBIOTEPHOTO
aHamn3a
HaIpPsHKEHHO-
nedopmupoBaHHOT
0 U TEIIOBOTO
COCTOSIHUH JieTanei
Y y3JI0B MallIUH.

OO0yJaromuiics He BIaceT
WIN B HEJOCTaTOYHOU
CTETICHHU BIIaJIeeT

npueMamMu 00pabOTKK TaHHBIX
1 3¢ exTuBHEIMU
aNrOPUTMaMHU HHTEPIPETAlNH
PE3yIbTaTOB KOMIIBIOTEPHOTO
aHaAIIN3a HalPsDKEHHO-
1e(hOpPMUPOBAHHOTO U
TEIJIOBOI'O COCTOSIHUY JieTanen
1 y3JI0B MallIMH.

OO6yyatouiuiics Bnageet
HE B [IOJIHOM Mepe
npueMamu 00paboTKu
JIAHHBIX ¥ 3 PEKTUBHBIMU
ANTOPUTMAaMHU
MHTEPIPETALIH
pe3yJbTaToB
KOMITBIOTEPHOTO aHAJIN3a
HAIPSHKEHHO-
Je(OPMHUPOBAHHOTO U
TEIJIOBOI'O COCTOSIHUM
JieTanei U y3J10B MallluH.

Jonyckatotcs
3HAYHTENbHBIC OLTHOKH,
TIPOSIBIISCTCS
HEIOCTaTOYHOCTD
BJIa[ICHUSI HABBIKAMH TIO
Py TOKa3aTenei,
OO6yuatouuiics
UCIBITHIBACT
3HAYUTCIbHBIC
3aTpyAHEHUs IpU
IMPUMEHCHUN HAaBBIKOB B
HOBBIX CUTYaIHsX.

OOyyaronmicst YaCTHYHO
BJIazieeT

npueMamu 00paboTKu
JIAaHHBIX U 3 PEKTUBHBIMA
AITOPUTMAaMH
HHTEPIPETaLH
pe3yJIbTaToB
KOMIIBIOTEPHOTO aHaJIn3a
HaIpsHKSHHO-
Je(OPMHUPOBAHHOTO U
TEIJIOBOI'O COCTOSTHUM
JieTanei U y3J10B MalluH.

HaBbiku 0cBOEHBI, HO
JIOIYCKAIOTCSI
HE3HAYHUTENIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPYIHEHHUS
IIpH NIEpEHOCE YMEHUI Ha
HOBBIE, HECTAHJAPTHBIE
CUTYyaIUH.

OO0yuaromuiics B
ITOJIHOM 00BbeMe
BIIajIeeT
pUeMaMu
00paboTkn
JIaHHBIX U

3¢ EKTHBHBIMH
ANTOPUTMAMHU
HHTEpIpETauN
pe3yIbTaTOB
KOMIIBIOTEPHOTO
aHaM3a
HATIPSKECHHO-
Je(OPMHUPOBAHHO
r0 M TEIJIOBOTO
COCTOSTHHUI
JleTasiel ¥ y3710B
MaIIKH.

CBoboHO
MPUMEHSCT
MOJIyYEHHBIE
HaBBIKU B
CUTYyAIHSIX
ITOBBIIICHHOM
CIIO’KHOCTH.

IICK-1.3. Cnioco0HOCTB onpeiesIATh CIOCO0bI JOCTUKEHHS 1eJIell MPOeKTA, BhISBJIATH IPUOPUTETHI
peleHus 3a1a4 NP NPOU3BOACTBE, MOJAEPHU3ALUM H PEMOHTE ABTOMOOWUJIEH U TPAKTOPOB, HX

TEXHOJIOTHYeCKOro 000pyA0BaHMA M KOMILIEKCOB Ha HX 0a3ze.

IToxka3aTean

Kputepun ouennBanus

3
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3HATH: OO0y4atommuiics OO6yqatontmiics OO6yqatontuiics OO6yuarontuiics
TEOPETUICCKNE JIEMOHCTPHUPYET MOITHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YACTUYHBIEC | TEMOHCTPUPYET
BOIIPOCHI OTCYTCTBUE 3HAHUI WU HETIOJIHBIE 3HAHUS B 3HaHWS B 00JIACTH TIOJIHBIE 3HAHUS B
obecrieIeHIs HEI0CTaTOYHOE COOTBETCTBHE | 00JACTH TEOPETHUECKUX TEOPETUYECKUX BOIIPOCOB obnactu
IIPOYHOCTH 3HaHMH B 00J1aCTH: BOIPOCOB OOecIeueHust obecrieueHust IPOYHOCTH TEOPETUYECKUX
KOHCTPYKLIUH, TEOPETUYECKUX BOIIPOCOB IIPOYHOCTU KOHCTPYKIUUHM, | KOHCTPYKLMM, CBA3aHHBIC C | BOIIPOCOB
CBA3aHHBIC C obecrieueHnst IPOYHOCTH CBSI3aHHBIE C PEILIEHUEM peleHueM npoodiieM obecrieueHust
pemeHneM KOHCTPYKLIUH, CBA3aHHBIC C po6ieM MpOoU3BOJICTBRA, IIPOU3BOJCTBA, IIPOYHOCTHU
npobiem peleHneM npooieM MOJEPHHU3ALMU U PEMOHTA | MOJAEPHU3ALNU U PEMOHTa | KOHCTPYKLUH,
NpOU3BOJICTRA, MIPOU3BOJICTBA, MOJICPHU3AIINH | aBTOMOOWICH U aBTOMOOWIJICH U TPAKTOPOB, | CBSI3aHHBIE C
MOZACpHHU3AINN 1 1 peMOHTa aBTOMOOMIICH 1 TPaKTOpOB. HO JIOIyCKarTCA pelieHreM
peMOHTa TPaKTOpOB. HE3HAYNTEIBHBIE OMUOKH, | TpobieM
aBTOMOOMIICH H Homyckatores HETOYHOCTH, 3aTPYJHEHUS | IIPOU3BOACTBA,
TPpakTOpPOB. 3HAUMTEILHBIE OIIMOKH, NP aHAJTUTHYECKUX MOJIEpHU3ALIUU U
MPOSIBISETCS orepanusix. pEeMOHTa
HEeI0CTaTOYHOCTh 3HAHUIA, aBTOMOOMIIEH 1
O psiy MOKa3aTeneH, TPaKTOpOB,
o0yJaroImuics cBO0OOTHO
UCTIBITBIBAET onepupyer
3HAYUTENIbHBIC puodpe-
3aTpyAHEHHs [IPH TEHHBIMHI
ONEPUPOBAHUY 3HAHUSIMH 3HAaHUSAMH.
IPH UX IepeHoCce Ha
HOBBIE CUTYAIHH.
yMeThb: OO0yuaronuiicst He ymeeT win B | OOydaromuiics OO0y4atontuiics OO0y4atomruiics
BBITIOJTHATD aHAIIN3 | HeTOCTATOYHOM CTENEHU JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET YACTUYHOE | JEMOHCTPUPYET
HalpsKEHHO YMEET: COOTBETCTBHUE COOTBETCTBUE CIEAYIOIUX | MOJIHOE
1e(OPMUPOBAHHOT | BLIONHATH AHAJIH3 CIEIYIOIIMX YMEHUMN: YMEHHUII: COOTBETCTBHE
O COCTOAHMA HaIPsSHKEHHO CIEAYIOIINX
AeTalIeii U Y3708 ne(GOpMHUPOBAHHOTO BBINOJIHATE aHAJIN3 BBINOJIHATE aHAJIN3 YMEHUM:
aBTOMOOMIICH 1 COCTOSIHUS AETAJICH U y3J10B HaIIPSHKEHHO HaIIPSHKEHHO
TPaKTOPOB NpH ABTOMOOMJICH U TPAKTOPOB IpH | 1e(OPMHUPOBAHHOTO Je(OPMHUPOBAHHOTO BBITIONTHSATh
MOMCKE BAPUAHTOB IIOUCKE BApUAHTOB U COCTOSIHHUSA JIE€TaJIeH U COCTOSIHHUS JeTajiell h aHaJIu3
1 KOMIIPOMHMCCHBIX | KOMIOPOMMCCHBIX PELICHUN Y3JI0B aBTOMOOMIIEH 1 Y3JI0B aBTOMOOMICH 1 HaIps)KEHHO
pelueHuii IpobieM | mpo6ireM UX MPOU3BOICTBA, TPaKTOPOB IIPU IIOUCKE TPaKTOPOB NPU MOUCKE Ie(OPMHUPOBAHHO

UX TMPOU3BO/ICTBA,
MOJICpHU3AIMU 1
peMOHTa
aBTOMOOMIIEH 1
TPaKTOPOB.

MOJIEpHH3AINN 1 PEMOHTA
aBTOMOOWJICH U TPaKTOPOB.

BapUaHTOB U
KOMITPOMHUCCHBIX
pemeHuii npobiaeM ux
MIPOM3BO/JICTBA,
MOJICPHHU3AINH U PEMOHTA
aBTOMOOMIIEH 1
TPaKTOPOB.

Homnyckatorest
3HAYUTENbHBIC OIINOKH,
HPOSIBIISETCS
HE0CTaTOYHOCTb
BJIaJICHUSI HABBIKAMH TIO
pAlly okazarteneH,
OO0yuarontuiicst
HCTIBITHIBACT
3HAYUTEIbHBIC

BapHaHTOB
KOMIPOMHCCHBIX peLICHHI
mpobieM uX IpOU3BOJICTBA,
MOJICPHU3AIIMU U PEMOHTa

aBTOMOOWMIIEH U TPAKTOPOB.

‘YMeHUs1 0CBOSHBI, HO
JIOITYCKAFOTCS
HE3HAYUTEIIbHbIC OIINOKH,
HETOYHOCTH, 3aTPYIHCHUS
[pH NIepeHoce yMEHU! Ha
HOBBIE, HECTaHJapPTHbIE
CUTYaIlUH.

0 COCTOSHUS
JleTajiel u y3J0B
aBTOMOOMIICH 1
TPaKTOPOB MpHU
TTOUCKE
BapUaHTOB U
KOMITPOMUCCHBIX
pelieHui
mpobieM ux
MIPOU3BOJICTBA,
MOJEpHU3ALUU U
peMoHTa
aBTOMOOMIICH 1
TPaKTOPOB.

CB00OOIHO
OTepHpyeT
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3aTpyOHEHUS IPH
MIPUMEHEHNU HAaBBIKOB B
HOBBIX CHUTYaIlHsX.

MIPHOOPETEHHBIM
1 YMEHUSAMH,
MIPUMEHSIET UX B
CUTYaLUAX
MOBBILLICHHON
CJIO)KHOCTH.

BJIA/IETh:
HaBbLIKAMU

PUMEHEHHUS
METOJI0B
BBIYHCIINTEIHHON
MEXaHUKH IS
pacuera
HANpPsHKEHHO
nedopmupoBaHHOT
0 COCTOSIHHS
JleTalel U y3J0B
aBTOMOOMIIEH 1
TPaKTOPOB.

OO0yJaromuiics He BIaceT
WIN B HEIOCTATOYHOM
CTETICHHU BIIAJICeT
HaBBIKAMHU IPHUMEHEHUSI
METO/IOB BBIYHCIIUTEIbHON
MEXaHUKH JJIs pacdyera
HATPSKCHHO
neGOpMHUPOBAHHOTO
COCTOSIHUS JICTAJICH U y3JI0B
aBTOMOOMIIEH U TPAKTOPOB.

OO6yyatoniuiics Bnazeet
HE B IIOJIHOU Mepe
HaBBIKAMU IIPUMCHEHUS
METOZOB
BBIYUCIIUTEIbHON
MEXaHUKH Ui pacdera
HATPSKEHHO
Je(OPMHUPOBAHHOTO
COCTOSIHUS ACTAJIEU U
y3JI0B aBTOMOOHIICH U
TPaKTOPOB.

Homnyckatorcs
3HAYUTENbHBIC OIINOKH,
MPOSIBIISIETCS
HEJIOCTaTOYHOCTh
BJIaJICHHSI HABBIKAMHU TIO
pAly mokazarteneH,
OO6yuatomuiics
UCTIBITHIBACT
3HAYUTEIbHbIC
3aTpyJHEHHS IPH
MPUMEHEHNHN HaBBIKOB B
HOBBIX CUTYyalUsX.

OO0y4aronuiics 9aCTUYHO
BIIaJICCT

HaBbIKAMU IIPUMEHEHUS
METOJIOB BEIYHCIUTEIIHHOMN
MEXaHMKHU JUIsl pacyera
HaIpsHKEHHO
Je(OPMHUPOBAHHOTO
COCTOSIHUSL JIeTalied 1
y3JI0B aBTOMOOMIICH U
TPaKTOPOB.

HaBbIKl 0CBOEHBI, HO
JIOITYCKaroTCs
HE3HAYHUTENbHbIEC OIINOKH,
HETOYHOCTH, 3aTPyTHEHUS
IIpU TIEpEeHOCE YMEHHH Ha
HOBBIE, HECTAaHAAPTHBIE
CUTYaIHH.

OO0yuaromuiics B
ITOJIHOM 00BeMe
BIIaJICET
HaBBIKAMHU
TIPUMEHECHUS
METOJIOB
BBIYUCITUTELHON
MEXaHHUKHU s
pacueTa
HATIPSKCHHO
Je(OPMHUPOBAHHO
IO COCTOSHHUS
JleTajield ¥ y3J10B
aBTOMOOMIIEH U
TPaKTOPOB.

CBoboHO
MPUMEHSCT
MOJIyYEHHBIE
HAaBBIKU B
CUTYyAaIHIX
MTOBBIIICHHOM
CJI0’KHOCTH.
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[[Ixanbl OLEHWBAaHUS pE3YJbTATOB MNPOMEKYTOUYHOM AaTTECTAMM M HX
OTMCAHUE:

dopMa NPOMeKYTOUHOM aTTECTAIUM: 3a4€T, IK3AMEH.

[IpomexxyTouHas arrectamusi oOyJarommxcs B (Gopme 3adera MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHOU PaOOTHI, MPEAYCMOTPEHHBIX
y49eOHBIM IUIAHOM 10 JAaHHOW AWCIUIUIMHE (MOIYJ0), MPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHka
CTETICHU JTOCTUXKEHUS OO0YYaONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpernojaBareieM, BEAYUIUM 3aHATUS 10
IUCIUIUIMHE  (MOAYJIIO)  METOJIOM  OKCHepTHOM  omeHkd. [lo  uToram
IPOMEKYTOYHOM aTTecTallMyi MO JAMCHUIUIMHE (MOMYNIO) BBICTABIISIETCS OLICHKA
«3aYTEHO» WIH «HE 3aYTEHOM.

K nOpoMexyTodHOl — aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJIEHTBHI,
BBITIOJIHUBIIIME BCE BHABl y4eOHOM paboOThl, NPEAYCMOTPEHHbIE padboueit
nporpaMmModl Mo AUCHUIUIMHE «MeTOoJ] KOHEYHBIX JJIEMEHTOB». MPOIUIH
MIPOMEXKYTOUYHBIA KOHTPOIIb.

MIxana
Onucanune
OllCHUBAaHUSA

BrimonHeHsr Bce BHIBI y4eOHOUM pabOThI, IPEAyCMOTPEHHBIE YYeOHBIM
IUIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBME 3HAaHUM, YMEHHMH, HaBBIKOB
NpPUBEJCHHBIM B TaOlMLAX IMOKa3aTesel, ornepupyeT MpHoOpETEeHHBIMU
3HAHUSAMH, YMCHUSAMH, HaBBIKAMM, IIPUMEHAECT HUX B CHUTYyalHIX
MOBBILIEHHOW  CJOXHOCTH. [lpm 3ToM MoOryr OBbITh JIOMYLIEHBI
HE3HAYUTENbHbIE  OILIMOKH, HETOYHOCTH, 3aTpyIHEHUS  TIpH
AQHAJIUTUYECKUX OIepalusax, NEePeHOCEe 3HAHWM M YMEHHMM Ha HOBBIE,
HECTaHJapTHBIC CUTyallUU

3auTeHo WA

o0Oyyaromuiicss JI€MOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HABBIKOB MO IpeameTy. HaBbIKM OCBOEHBI, HO JOITYCKAOTCS
HE3HaYUTeNbHble OMIMOKM, HETOYHOCTH, 3aTPyJHEHUS IpU IepeHoce
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYyalluU

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

HEOAOCTATOYHOCTH 3HaHI/II>'I, yMCHI/Iﬁ n BJIaaCHHUA HaBbIKaMHM IIO
HECKOJBbKHM TEMaM npeameTa. O6yqa10111m710$1 HUCIBITHIBACT
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3HAQUYUTEIIbHBIC 3aTPYJHEHUS IPU NPUMEHEHWM YMEHHUM M HABBIKOB B
HOBBIX CUTYyalUsX.

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

CTyZIeHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHWMH, YMEHHH,
0 HAaBBHIKOB TMPUBEJICHHBIM B Ta0JMIIAX TMOKa3aTeyied, JOIMYCKAIOTCs
© SaHTEHO 3HAUUTENBHBIE OIMIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHUM, YMCHHIA,
HABBIKOB TIO PSIy TOKa3aTeliel, CTYACHT HCIBITHIBAET 3HAYUTEILHBIC
3aTpyJHEHUS] TPH ONEPUPOBAHUM 3HAHUSAMU M YMEHHUSMH IMPH HX

IEPEHOCE HAa HOBBIC CUTYalllH.

[TpomexyTouHas aTTecTanys o0y4aromuxcs B hopMe dK3aMeHa MPOBOIUTCS
M0 pe3yJbTaTaM BBITIOJHEHHS] BCEX BHUJIOB YUEOHOH pabOTHI, MPEAYyCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JAHHOW AMCHUIUIMHE (MOJIYJIIO), MPU 3TOM YUHUTHIBAKOTCS
pe3ynbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JTOCTHKEHUS OOy4YaroIIMMUCS MIAHUPYEMbBIX PE3yJbTaTOB OOYyYEHHS IO
JUCHUIUIMHE (MOAYJI0) TPOBOJUTCS NPENOJaBaTeNeM, BEAYIIUM 3aHSATHS IO
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
IPOMEXYTOUYHON aTTecTaly IO JUCUUIUIMHE (MOIYJII0) BBICTABISETCS OLEHKA
COTJIMYHO», «XOPOILO0Y», yIOBIETBOPUTEIBHO» HIIN «HEYAOBJIETBOPUTEIBHOY.,

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

HIxaJyia oneHNBaAHUA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  paboThl,
OpelyCMOTPEHHbIE  y4yeOHbIM  mIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHUM,
HaBBIKOB TPUBEJICHHBIM B TaOJMIaX I[OKa3aTesei,
OTsTIHo OMEepUPYeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHH;IMHV,
HaBBIKAMH, MIPUMEHSECT UX B CUTyalUsIX MOBBIIIEHHOU
cinoxHocTH. Ilpu 3TOM MOryT OBITH JOMYLIEHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHHUS
IIPU AHATUTUYECKHUX OIEpalusix, MEPEeHOCE 3HAHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIlUH.

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

yI[OBJ'IGTBOpI/ITeJIBHO

BerlmioniHeHbI Bce BUJIbI Y4EOHOU padoThI,
IIPELYCMOTPEHHBIE YUEOHBIM TUIAHOM.

OOyyaromuiicsa 1eMOHCTPUPYET 3HAUUTEIIbHbBIE
OLIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUM, YMEHUIN
Y BJIQJICHUS] HABBIKAMH 110 HECKOJIBKMM TeMaM
npeaMera. OOyJaroluics UCTIBITHIBAET 3HAUUTENIbHbIE
3aTpyJHEHHS MPU MPUMEHEHUN YMEHUH 1 HaBBIKOB B
HOBBIX CUTYyAaIHIX.

HeynosneTrBopurensHo

He BbIonHEeH oauH wuiad 0OoJjiee BHUJIOB Y4EOHOM
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyAeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWI, YMEHUH, HABBIKOB MPHUBEJICHHBIM B Ta0IMIAX
noKa3aTresien, JONMYyCKAalTCs 3HAUYUTEIbHBIC OLIMOKH,
IPOSIBIISIETCS OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB IO
pany IIOKa3aTeeu, CTYIEHT UCIIBITHIBACT
3HAYUTENIbHbIE  3aTPYJHEHUS TP  ONEPUPOBAHUU
3HAHUSIMU M YMEHUSMH TPU UX TMEPEHOCE Ha HOBBIE
CUTYaIIHNH.

@OH/IbI OLICHOYHBIX CPEACTB NPEJCTaBICHbI B MpHIOKEHUU 4 K paboueit

porpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecnieueHre JUCHUIIMHBI.

a) OCHOBHAas JiuTepatypa:

1. Tlpucekun, B.JI. OCHOBbI Me€TOJa KOHEYHBIX 3JIEMEHTOB B MEXAaHHKE
nedopmupyembix ten / BJL. Tlpucekun, I''U. Pacropryes ; MUHUCTEPCTBO
HAYKN N BBICHIEI'O OBPA3OBAHUA  Poccuiickoit = denepanuu,
HoBocubupckuii rocy1apCTBEHHbIN TEXHUYECKU YHUBEpCUTET. — HOBOCHMOMpPCK :
HI'TY, 2009. — 240 c.: tabmn., wi. — (Yueonuku HI'TY).

URL.: http://biblioclub.ru/index.php?page=book&id=436040
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2. Muienkos, ['.B. MeToJ KOHEUHBIX 3JIEMEHTOB B KypCE€ CONMPOTHUBIICHUS
MaTepuagoB [DNEKTPOHHBIN pecypc] : yueb. mocobue / I'.B. Mumenkos, HO.H.
Camorun, B.I1. YupkoB. — OnektpoH. gaH. — Mocksa : ®usmatiur, 2015. —
472 c. — Pexxum noctyma: https://e.lanbook.com/book/71992.

0) 1OMOJIHMTEJIbHASA JIUTEepaTypa:

1. KoroBuu, A.B. Pemenue 3aga4 Teopuu yrnpyroctd METOJOM KOHEUHBIX
AIEMEHTOB [DJeKTpOHHBIA pecypc]: yueb. mocobme / A.B. Korosuu, U.B.
CrankeBuy. — OnekTpoH. AaH. — MockBa: MI'TY um. H.O. baymana, 2012. —
106 c. — Pexxum pocryma: https://e.lanbook.com/book/52244.

2. XomomoB, M.C. PacdeT mIOCKHMX KOHCTPYKIIMHA METOJIOM KOHEYHOTO
snementa / W.C. Xomomos, W.B. Jlocesa: MUHUCTEPCTBO HAVYKU U
BBICIIIEI'O OBPA3OBAHUSA P®, denepanbHoe rocy1apcTBEHHOE OOKETHOE
o0pa3oBaTeNbHOE YUYPEKIEHUE BBICIIETO MPOPECCHOHAIBHOTO 00pa30BaHMS
«CamapcKkuil TOCyIapCTBEHHBI APXUTEKTYPHO-CTPOUTENBHBIN YHUBEPCHUTET». —
Cawmapa: Camapcknii rOCyJ1apCTBEHHBIN aAPXUTEKTYPHO-CTPOUTEIbHBIN
YHUBEPCUTET, 2014. — 102 C. URL:
http://biblioclub.ru/index.php?page=book&id=438328.

B) IPOrpaMMHOe o0ecneyeHne 1 MHTePHeT-Pecypcehl:
[IporpammHuoe obecrnieueHue:
- YHUBEpCaJIbHas IporpaMma MeTo/ia KOHEUHBIX JIEMEHTOB, PUMEHsAeMas Ha
NPEANPUATUIX MAITUHOCTPOCHHUS;
- yHUBepcalbHasg mnporpamMma 3-D mnpoekTupoBaHus, TNpUMEHseMas Ha
IPEANPUATUIX MAITUHOCTPOCHHUS;
- o(pricHOE MporpaMMHOE OOeCcIIeUeHHE.
NuTepHeT-pecypchl HE TPETYCMOTPEHBI.

8. MaTepuaibHO-TeXHUYECKOe o0ecnevyeHue TUCIUIINHBI.

o CneunanusupoBanHas yueOHas jabopatopus kadeaps! «/InHamuka,
MIPOYHOCTh MAIlUH W COMpPOTUBJICHHE MaTepuanoB» Aya. H-212, ocHamenHas
KOMIIBIOTEPaMH C YCTaHOBJIEHHBIM HEOOXOAMMBIM MPOTPaMMHBIM 00€CIIEUEHUEM;

o [IpoekTopbl, 3KpaHbl A IEMOHCTPALMU O0YyYarolMX MaTepHalioB,
Mpe3eHTalui, yueOHbIX (DUIEMOB.

9. MeToauyecKkue peKOMeHIAMH VIS CAMOCTOSITEIbHOI padoThI
CTYJACHTOB
9.1 MeToanuyecKue yKa3aHusl M0 BBINIOJHEHUIO U 0(OPMJICHHIO PACYETHBIX
3aJJaHUM N0 JUCHHUILINHE «MeTo] KOHEYHBIX 3JIEMEHTOB

9.1.1 TpeGoBaHus K 0(p)OPMJICHUIO BHINIOJHEHHBIX PACYETHBIX 3aJaHUH

e BrimonHeHHOE pacueTHOE 3aJaHKe AOKHO OBITh O(OPMIICHO HAa JIUCTaX
dopmara A4 co CIEIYIONTUMHU TIOJISIMHU:
e Jleroe - 25 Mm.
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e Bepxnee - 15 mm.
e [IpaBoe - 15 mm.
e Hwxuee - 15 mmMm.

e BrinosHeHHOE pacyeTHOE 3a/1aHUe JTOJDKHO UMETh TUTYJIBbHBIM JucT. [lpumep
odopMIICHUSI TUTYJIBHOTO JINCTa MOKa3aH B MPHJIOKEHUH.

e BrInoJIHEHHOE pacUE€THOE 3aJ]aHuE JOJDKHO COAEPKATh CIEIYIOIINE pPa3/ieiibl:

Conepxanue.

BBenenue.

OcCHOBHasI 4acTk.

3akitoueHue.

COucok MCHOJIB30BaHHON JIMTEPATYPHI.

[Tpunoxxenus (He SABIAIOTCA 00S3aTEIBHOM YaCThIO OTYETA).

e CrpaHunpl oOT4e€Ta  JOJDKHBI  OBITh  NpOHYMepoBaHbl.  Hymeparus
HAaYMHAETCS CO BTOpPOM cTpaHullbl. Ha TUTYJIBRHOM JIKCTE HOMEpP CTpaHUIIE
HE TPOCTaBISAETCS.

e B ocHOBHOM 4YacTu HaxoHsSTCS BCE MPOHYMEPOBAHHbBIC TJIABBI, maparpadbl U
nojmnaparpadsi.

Hymepanust maparpadoB u mojamnaparpagoB IPOU3BOIATCS CIIECTYIOIINM
obpazom:

e [lepBas uugpa ob603HayaeT HOMEP IJIaBBI.

e Bropas mudpa - nopaakosslii Homep naparpada.

e Tperbs mudppa - NOPAAKOBBIA HOMEp mnoanaparpada.
Hanpumep, naparpad 2 u nognaparpad 5 maparpada 2 riaBbl 3:

e |l Onucanue pacuyeTHoi cXeMbl

e 3.2 I'paHM4HBIE YCJIOBUS

e 3.2.5 I'paHuyYHBIC YCJOBHUA 0 NePeMeELICHUAM

Hymepatusi pucyHKOB TPOU3ZBOAMUTCS CICAYIOIIUM OOpa3oM:
e [IlepBas nudpa obGo3HAYaeT HOMEP TJIABHI.
e Bropas mudpa - mopsaakoBblii HOMEpP PHUCYHKA B IiaBe.

Hanpumep, pucyHOK B TJIaBe 3, UMEIOIIMN MOPSAKOBBIM HOMmep 11:

e Puc.3.11. /IluanoroBoe OKHO BBOJA MCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJaBbl, maparpada, noamaparpada U PUCYHKA HE
craButTca. Ha3Banue riiaBbl MUIIETCS 3arJIaBHBIME MTOJTY>KUPHBIMHU OyKBamu.
Ha3Banus naparpados u nmoamaparpadoB MHUIIYTCS CTPOYHBIMH
MOJTYKUPHBIMUA OyKBaMH, 32 HCKIIOYCHUEM TIEPBOM OYKBBI, 3arTaBHOM.
[Toamaparpadsl MOTYT OBITH BBIJICTICHBI KYPCHBOM.

e Hymepamuss  uCmoONb30BaHHOW — JUTEpATyphl  MPOU3BOAUTCS  JUOO B
andaBUTHOM TIOpsIKE, JIMOO IO Mepe CChUIOK Ha Hee B TEKCTE KYpCOBOU
padoTHI.
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[Ipumepbl OQOpMIICHHS JIUTEPATYPHI.
Kunurn:

e bunepman B.JI. — Teopus mexannueckux koneOanuii. — M.: Beicii. mikouna,
1980. — 408 c.

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

e bopucos 10.C., bnarosemenckuii FO.H., Imutpuuenko C.C.,
[TankparoB H.M. AHanu3 npuMEHUMOCTH YPaBHEHHUI U UCCIIEIOBAHHE
dbopmbl KpuBOH ycTanmocTH // 3aBojackast maboparopus. J[narnoctuka
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 COIEPKAHUIO PA3/IeJI0B BHIMOJHEHHBIX PACYETHBIX
3alaHuH

1. B comepkaHum MODKHBI OBITH TIPEACTABJICHBI Ha3BaHWUSA BCEX TJIaB,
naparpadoB U noamnaparpadoB ¢ ykazaHHEM HOMEPOB HadaJbHBIX CTPaHHUII.

2. Bo BBegeHMM OOOCHOBBIBACTCS AaKTYalbHOCTh W CTaBUTCS 1ETb pPalOTHI,
MEPEUHCIIAIOTCS pellaeMble 3alauyd W JAeTCs KpPAaTKOE COAEp)KaHHE BCEX
raB. Jns KypcoBOro mpoekTa, COAep  allero KOHKPETHbIE 3aauyM, JaeTcs
IOCTAaHOBKA 3a/ad4.

TeopeTtnueckas paboTa MOXKET HOCUTh ONHCATEIbHBIA WIN

METOJUYECKUN XapaKTEP.

3. B ocHOBHO#I 4acTM MOAPOOHO OMHMCHIBACTCS MOCIEIOBATEILHOCTh PEIICHUS
3a7]a4u.
Ilpumepnwiii I1aH OCHOBHOM YacCTH

e J[locranoBka 3amaun. CseneHust 00 OOBEKTE WUCCIEIOBAHUS U
00J1aCTH MAIIMHOCTPOCHHSI.

L TeOpeTI/I‘—IeCKI/Ie OCHOBBI peuICcHuA 3aJa4H, HUCIIOJIb3YCMBbIC
AJITOPUTMEI.

e OmnmcaHue MPOrPaMMHOTO 00CCIICUCHUS

e llcxonHble TaHHBIE, OMIMCAHUE PACYETHON CXEMBI.

e Xapakrepuctuku moxaenn MKD. KonuyecTBO 351€MEHTOB, Y3JIOB,
CTerneHel CBOOOIbI.
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e OmnucaHue TUIIOB KOHEYHBIX 3JIEMEHTOB.

o Uudopmarus 00 ycIoBUSIX 3aKPEIIICHUS U HATPY>KEHHUS.

e [locnenoBarenbHOCT,  (OPMHpPOBAHUS  MOJAETH  CPEICTBAMU
nporpamMmmbel MK3, ocoO0eHHOCTH TOATOTOBKU MOJIETH.

e UHdopmarus o mpouecce penieHus 3a1a4u.

e (CBeneHuss O KOMIBIOTEpE, XapaKTepUCTHKax mporpammsel MKD
(Ha3BaHue, BEpCHS, BO3MOKHOCTH), HEOOXOIUMBIX
BBIYHCIIUTEIBHBIX PECYPCaX, BPEMEHH PELICHUS.

e AHanu3 pe3ysibTaTOB PACUYETOB.

4. B 3akjl04eHMH  JAaeTCs KpaTkas OlEHKAa W  OCHOBHBbIE  BBIBOJbI
BBITIOJIHEHHON pPabOTBHI.

5. B mpuioxeHue BBIHOCUTCS HH(MOPMALMOHHBIN MaTepual, HEe TPeOYIOIIHiA
JETANIbHOIO PaCCMOTPEHUSI B OCHOBHOM 4acTH (Hanmpumep, TaOiuibl, rpapukH,
PUCYHKH, JIUICTUHTY IPOTPAMM H T.I1.)

9.1.3 TpeGoBaHus K BbINOJHEHUIO PACYETHBIX 3aJaHUM

1. PacueTHoe 3amaHue MJODKHO OBITH O(OPMIIEHO COTJIACHO TPeOOBaAHUAM
yKa3aHHBIM BBIIIIC.

2. CopeprkaHue pacueTHOTO 3aJaHUsl IOJDKHO COOTBETCTBOBATH IEPEUHCICHHBIM
BBIIIIE TPEOOBAHUSM.

3. Pacuernoe 3amaHue JO/DKHO OBITH CHAHO 3a JBE€ HEIEIM O OKOHYAHUS
ceMecTpa.

10.MeToau4yeckue peKOMEeH ALY VISl IPenoaaBaTeJis
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IIporpamma cocTaBiieHa B COOTBETCTBHH C DenepalbHbIM TI'OCYIapCTBEHHBIM
oOpa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO O00pa30BaHUs IO  HAINPAaBJICHUIO
noaroroBku 23.05.01. HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA
(ypoBeHb cmneuuanutera), crenuanmmzanus Ne 1 «ABTOMOOWIM U TPAKTOPHI».

npoduns: "J[MHaMUKa W TPOYHOCTH TPAHCHOPTHO-TEXHOJOTHYECKHX CHUCTEM
Ha6op 2020 .

IIporpammy cocTtaBu.I:

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

IIporpamma yTBep:kaeHa Ha 3acefaHum Kadeapbl “/{mHamuka,
NMPOYHOCTh MALIMH U CONPOTHUBJICHHE MATEPHAJIOB” «__ » 2019
T., IPOTOKOI No

3aBenyromuii kadeapoi
1. T. H., mpodeccop /A.A. CxBopiios/
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[Ipunoxenue 1.

CTpykKTypa U coaepkaHue TUCHUILIMHBI «MeTol KOHEYHbIX 3JIEMEHTOB)
1o HanpasJeHni0 noAroroBku 23.05.01. HazemHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeACTBA (YPOBEHD CIEHIAJINTETA).

Cneunanusanus Ne 1 «KABTOMOOMJIM U TPAKTOPBLDY, Npoduib: " MHaMHUKAa U MPOYHOCTH TPAHCIIOPTHO-
TEeXHOJOTHYEeCKHX CucTeM"'

Haoop 2020 r.
< Buabl yueOHoi padoThl, Dopm
g E 2| BrIIOYAs CAMOCTOSATENLHYIO Bujbl camocTosiTeIbHOH padoThl bl
Paznen S % § padoTy CTYIEeHTOB, CTY/IEeHTOB arrect
/n S T 3 U TPYA0EMKOCTh B Yacax anuu
J | I/C | JIa6 | CPC | KCP | K.P. | K.IL. | PT'P | Pedpepar | K/p | D | 3
Ilecroii cemecTp
1.1 | Tema 1. Beeoenue 6 1-2 2 2 8
Tema 2. Ceeoenusn us
1.2 | mamemamuxu u mexanuku 6 3-6 4 4 16
oehopmupyemozo meepoozo mena.
Tema 3. Memoo Koneunvix
1.3 | anemenmos Kax evluucaumeIbHbll 6 7-10 | 4 4 16 +
Memoo peuwleHus 3a0a4 MeXaHuKu
Tema 4. Memoo koneunwvix
14 |2nemenmos 3a0aye ni0CKo20 5 11-14 | 4 4 16
HANPANCEHHO20, NTIOCKO20
oedhopmuposannozo cocmoanuil
Tema 5. Teopus
15 | uzonapamempuueckux koneunvix 6 14-18 | 4 4 16
INIEMEHM 08
Dopma ammecmayuu 3
Bcero yacoB 1o IucCHUIIIHNHE 18 i 18 79
B IIIECTOM CEMECTpe
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2.1

Tema 6. Mooenu memooa
KOHEYHbIX INIeEMEHmM 08 015 pacuema
naacmun u 000104eK

1-6

12

18

2.2

Tema 7. Mooenupoesanue
mMenjionpo8oOHOCMU MEMOOOM
KOHEUHbIX )71eMEeHmOoe

7-10

12

2.3

Tema 8. Iphexmuenvie uucnennvle
anzopummol, UCHOIb3YEMblE 6
COBPEMEHHOM NPOZPAMMHOM
obecneueHuu Memooa KOHEUHbIX
9JIEMEHMO0B.

11-14

12

2.4

Tema 9. Ilymu nosviuienusn
MOYHOCIU PACUEMHO20 AHAIU3A
KOHCMPYKYUil agmomoouen u
mMpPaKmopoe, blNOJIHAEMO20
MEmOoOOM KOHEUHBIX IT1eMEHM 06.

14-18

12

diopma ammecmauuu

Bcero yacoB no quciuninae
B CE€JIbMOM CEMECTpE

36

18

54

Bcero yacos no fucuMiJiviae Bo
BCEX CeMecTpax

18

36

36

126
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Tpunoacenue 2
paboueil npocpamme
MUMHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHNS POCCUMCKOM ®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)
Cneuuasn3anusi Ne 1 «KABTOMOOWIN M TPAKTOPBDY, Npoduib: "Iunamuka u
MPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTMYECKUX CUCTEM '
Dopma obyyenus: ounasl
Buo npogheccuonanvroti oesmenvnocmu: (B coomseemcmeuu ¢ @I'OC BO)

Kagpeopa: /Junamuxa, npounocms mawiun u conpomueienue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MeTOJ] KOHCYHBIX 2JICMCHTOB»

Cocras: 1. ITacniopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:
DK3aMEHAIIMOHHBIC 3aJJaHUS.

CocTaBUTED:

Pycanos O.A.

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

Tabnuua 1

MeTO[l KOHCYHBbIX 3JICMCHTOB

dI'OC BO 3

B mipoliecce 0cBOeHUS TaHHOM TMCUUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIIEAYIOIINe
o01menpogeccuoHaJIbHbIE U PO(ecCHOHAIbHbIE KOMIIETEH MU

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

KOMIIETEHIUIi [cCpeacTBa
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OIIK-4

Cnoco6HOCTB K
caM000pa30BaHMIO U
MCIIONIb30BaHUIO B
[IPaKTUYECKON
IMesITeIbHOCTH HOBBIX
BHAHWI U yMEHUM, B TOM
4KCIIe B 00JIaCTAX 3HAHUH,
HETOCPEICTBEHHO HE
CBsI3aHHBIX CO chepoit
mpogeCCUOHANTBHOM

e TeIbHOCTH.

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

YMeTh:
MCIIONIb30BaTh COBPEMEHHOE IPOrpaMMHOE o0ecrieueHre
U1 PACUETHOI'O aHAJIU3a HAIPSKEHHO
IneOpMHUPOBAHHOT'O U TEIIOBOT'O COCTOSTHUM JeTaleii U
[Y3JIOB aBTOMOOWJICH U TPAKTOPOB.

BJIA/IeTh:
HaBbIKaMU MCIOJIb30BaHUS OJHON U3 COBPEMEHHBIX
BBIYHUCIUTENBHBIX IPOrpaMM, pealu3yromenl METO
KOHEYHBIX 3JIEMEHTOB, JIJISl pacyeTa HapsKEHHO
Je(OPMHUPOBAHHOTO M TEIUIOBOT'O COCTOSHHI JeTasIei
1 y3JI0B aBTOMOOMIIEH U TPAKTOPOB .

Camocrosi-
TenbHas paboTa,
TeKIHH,
MpaKTUYECKUE
BaHATHUSA

=

ba30Bblii ypOBeHb:

- CIIOCOOEH OpueHmuposamucs 8 HaNPAasIeHUAX
paseumus GbINUCTUMENLHBIX MEMOO08 6
\mexanuke u pazbupamvcs 6 cnocobax
UCNOb308aAHUA IPDEKMUBHBIX
BHLIYUCTUMETLHBIX AN2OPUMMAX, NPUMEHACMBIX
6 COBDEMEHHOM NPOSPAMMHOM ObecneueHuu
0714 peutenus NPUKIAOHbIX 3a0a4 AHAU3A
HANPAHCEHHO 0ePOPMUPOBAHHOZO U MENT0E020
COCMOSIHUTL KOHCMPYKYUTL a8MoMoOunel u
mMpakmopos.

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

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH CAMOCMOSMENbHO

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

DD PeKMusHbIX 6LIYUCTUMENBHBIX AN2OPUMMAX,
NPUMEHAEMBIX 8 COBPEMEHHOM NPOZPUMMHOM
0becneuenuu 0151 peuterust NPUKIAOHBIX 340ay
AHANU3A HANPSNCEHHO 0ehOPMUPOBANHOO0 U
Meni08020 COCMOSIHULL KOHCMPYKYULL
aemomobueli u mpaKmopos;

- CIIOCOOCH  CaMOCMOSIMENbHO — UCHOIb306AMb
cospementoe npozpammuoe obecnedenue  Oisl
ananuza HANPSINCEHHO Odeghopmupoeanto2o
cocmosiHust U npoyHocmu  demaneili U Y3108
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MnK-4

Cnioco0HOCTD
OTIPEeIeNATh CIIOCOOBI
IMTOCTHIKEHUS 1IENIEH
MPOEKTA, BBIBIAT
MPUOPUTETHI PELICHUS
Bamad mpy MPOU3BOICTBE,
MOJICPHU3AINH U PEMOHTE
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
CPENCTB, NX
TEXHOJIOTHYECKOTO
o6opynoBaHUs U
KOMILIEKCOB Ha uX 0ase.

BHATH:
BO3MO>KHOCTH COBPEMEHHOTO IIPOTPAMMHOTO
oOecrieueHnst METOa KOHEUHBIX JIEMEHTOB [UIS
pEIIEHNS MHKCHEPHBIX 3a1a4 IPU TPOU3BOACTBE,
MOJEpPHH3AIMN 1 PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPECTB, X TEXHOJIOTHIECKOTO
00OpyIOBaHUS M KOMIUIEKCOB Ha HX 0asze .
YMeTh:
[OJIB30BATHCS] BO3ZMOKHOCTSIMH, ITPEAOCTABIICMBIMA
COBPEMEHHBIM NPOTPaMMHBIM 00eCIIeueHHEM MeToa
KOHEYHBIX JIEMEHTOB JUIS IPOBEACHUS TEOPETHIECKUX
HAYYIHBIX I/ICCJ'IGL[OBaHI/Iﬁ pyu pCUICHUN MHKXCHECPHBIX
3ajia4, BOSHUKAIOLIMX ITPU IPOU3BO/ICTBE,
MOJICpHHA3AIIMN ¥ PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CPEICTB, UX TEXHOJIOTHIECKOTO
000pyIOBaHUS U KOMIUIEKCOB Ha HX Oase .
BJIA/1eTh:
npreMaMu 00padOTKU NaHHBIX U 9(P()EKTHBHBIMU
ITOPUTMaMH HHTEPIPETALNH PE3yIbTATOB
KOMITBIOTEPHOTO aHAJIN3a HAPSHKEHHO-
Je(OPMHUPOBAHHOTO M TEIUIOBOT'O COCTOSHHI JeTasICi
U y3JI0B MallIyH.

Camocrosi-
TenbHas paboTa,
TeKIHH,
MpaKTHYec-K1e
BaHATHUSA

=

ba30Bblii ypOBeHb:

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

Bocrpon3BoACTBO MOJIYyYEHHBIX 3HAHUHN B X0/
TEKYILEro KOHTPOJIS.

IoBbIIEHHBIH YPOBEHD:

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

MPaKTUYCCKOEC INMPUMCECHCHUC IMOJYYCHHBIX 3HAHUI
B Iponecce TIOAroTOBKM K CEMHHapaM, K
BBICTYIIJICHHUIO C JOKJIAIOM
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MCK-1.3

Cnioco0HOCTD
OTIPEeIeNATh CIIOCOOBI
IMTOCTHIKEHUS 1IENIEH
[POEKTA, BBISBIISATH
MPUOPUTETHI PEIICHHS
Baja4 mpu MpOU3BOJICTBE,
MOJICpHU3AIIMN 1 PEMOHTE
ABTOMOOMIEH U
TPAKTOPOB, UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS U
KOMILIEKCOB Ha uX 0ase.

BHaTh:
TEOPETUIECKHE BOIIPOCH 00eCTIeYeHHUs IPOYHOCTH
KOHCTPYKIHUH, CBSI3aHHBIE C PEIICHHEM MpobIeM
TIPOU3BOJICTBA, MOJICPHU3AIIMH U PEMOHTa aBTOMOOMIICH
1 TPAKTOPOB.
YMeTh:
BEITIOJTHATH aHAIN3 HATIPSHKCHHO Ne(OpPMHUPOBAHHOTO
COCTOSIHUS IeTaJICH U y3JI0B aBTOMOOWIICH U TPAKTOPOB
[IpH MOUCKE BAPHUAHTOB U KOMIIPOMUCCHBIX PellIeHU
MpoOJIeM WX MPOU3BOJCTBA, MOJCPHU3AIMH U PEMOHTA
ABTOMOOMIICH U TPAKTOPOB.
BJIAJIETD:
HaBbIKaMU TIPUMEHEHUS] METOJIOB BHIYUCINUTEILHON
MEXaHUKH IS pacdeTa HAIPsKCHHO
JIe(OPMHUPOBAHHOTO COCTOSHIUS JeTajel U y3JI0B
aBTOMOOWMIICH U TPaKTOPOB.

Camocrosi-
TenbHas paboTa,
TeKIHH,
MpaKTHYec-K1e
BaHATHUSA

=379 5 9

ba30Bblii ypOBeHb:

- CIIOCOOEH BBINOJIHATH TEOPETHYECKHE
HCCIICI0OBaHM ITyTeM NPOBEJCHUS PACUEeTOB
METO/IOM KOHEUHBIX 3JIEMEHTOB HaNPSKEHHO-
IneopMIPOBAHHOTO ¥ TETIIIOBOTO COCTOSTHUN
KOHCTPYKTHBHBIX 3JIEMEHTOB aBTOMOOWIIEH 1
TPaKTOpOB (paM, Ky30BOB, JeTaleh
ImBUTaTEIIEH ).

BOCHpOI/I?)BOHCTBO TMOJTYYCHHBIX 3HAHUM B X0JI€
TCKYIIETO0 KOHTPOJIA.

IoBbIIEHHBIH YPOBEHD:

- CIIOCOOEH camocmosmensHo
TEOpPETHYECKHE HCCIIEJOBAaHMS ITyTeM
MPOBEICHUSI  pPacdeToB  METOAOM  KOHEYHBIX
DIIEMEHTOB HaNpsHKEHHO-Ne(GOpPMUPOBAHHOTO U
TETJIOBOTO COCTOSIHUH KOHCTPYKTUBHBIX
QIIEMEHTOB aBTOMOOMIEH U TpakTopoB (pawm,
Ky30BOB, JleTajieil qBurateneii).

BBIIIOJIHATH

MPaKTUYCCKOC INMPUMCECHCHUC IMOJYYCHHBIX 3HAHUI
B Iponecce TIOArOTOBKM K CEMHHaApaM, K
BBICTYIIJICHHUIO C JOKJIAIOM
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

«Memoo KOHeUHbIX IIEMEHM 06

Tpunoxcenue 3
K pabouetl npozpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOUHOT'O CPE/ICTBA B
OoC CpelcTBa CpeacTBa ®OC
CoBmecTHas JeSITeTbHOCTD TPYIIIIBI
00yJarOIIHUXCsI " MeIarOrYecKoro
[paboTHHKA noJ yIpaBICHUEM
Tlenosas w/im Mearori4eckoro  paboTHHKA C  IEJbI0 Tema (npoGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOQPECCHOHATBHO - KOHLETLH, PO U
(1K) OPUCHTHPOBAHHBIX 32/1a4 MyTeM WIPOBOTO | OXWIACMBbIH PE3yIbTAT 110
MOJICIIMPOBAHMS  pealbHOW  TPOOIEeMHOM KaXJ10# urpe
cutyanui. [1o3BoJsieT OIICHMBAaTH yMEHHE
AHATM3UPOBATH W peliaTh  THIWYHBIC
npodeCCHOHATIBLHBIC 3a]1a4u.
[IpoGiieMHOe  3ajgaHMe, B  KOTOPOM
o0OyJaromeMycss TpeJiaraloT  OCMBICIHUTD
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3a1aHus JJIs PEIICHUs Kekc-
(K-3) OpUEHTUPOBAHHYIO CHUTYAIIHUIO, 3aJauu
HEOOXOMUMYI0 I pEUIeHUs  JaHHOU
POOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4EOHOIo
MaTepralia TeMbl, pasjelia WIH pa3/iesioB Borpocs! 1o
3 KoiiokBuym MYCIATUTMHBL, OPTraHU30BaHHOE KaK yuyeOHoOe Tenam/pasIenam
(K) 3aHsATHE B BUJIE co0eceIoBaHus pasi
JUCITUTTAHBI
Mearoru4eckoro paboTHHKA c
00y4JaroIuMUCs.
KonTponbnas pabota CPEIICTBO  POBEPKH | YMEHMIT NIPHMEHATS KoMI1ekT KOHTPOIBHBIX
4 MOJydCHHBIC 3HAHUS JUIS PEIIeHHs 3aaad N
(K/P) 3a/IaHMM 110 BapUaHTaM
OIIpPEIeTIEHHOTO TUIA [0 TEME WIIH pa3lely
Kpyrbiii cron, OneHo4HbIE  CcpelncTBa,  Mmo3Bosstoniue | [lepedeHb MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4arolMxcst B IPOLECC TEM JUIsl TPOBEACHUS
5 Hoﬂé[ﬁ;izc;ii’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IIPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
HG@;TH > M OLEHUTh HUX YMEHHE apryMEeHTHUPOBATH MOJIEMUKH, JUCITYTa,

COOCTBEHHYIO TOUKY 3pEHHUSI.

1ebaToB
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[IpoekTt

(D)

KOHEYHbII  NPOAYKT, IOJy4yaeMbli B
[pe3yJbTaTe IUIAHUPOBAHUS W BBINOJIHECHHUS

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

CaMOCTOATCIIBHO KOHCTpYHUPOBATb CBOH
SHAHWA B MPOLECCEC PCIICHUA MPAKTUYCCKUX

3aja4 U MpoOsieM, OPUEHTHPOBATHCS B
H(OPMaLlOHHOM

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

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

Tembl TpyNoOBBIX W/WIH
WHIMBUTyaJIbHBIX
MIPOEKTOB

Pabouas Terpaap
(PT)

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

Oo6pasern paboueii TeTpaau

Pa3H0ypOBHCBI:>Ie
3aJa49u U 3aJaHUA

(P33)

PaznuuaroT 3a1a4M U 3a/1aHUS:
a) penpOyKTUBHOTO YPOBHS, IIO3BOJISIOIINE
OLICHUBATh U
MMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6a3zoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BAaTh CHENHAIbHBIE TEPMHHBI |
[OHATHUS, y3HaBaHUE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEIETICHHOTO pasznena
TTVCLIUIUIMHBI,
0) PEKOHCTPYKTUBHOTO YpOBHS,
M03BOJISIOIINE OLIEHUBATh U
MIarHOCTUPOBATh yMEHUS CHHTE3MPOBATH,
QHAJTU3UPOBaTh, 00001IaTh (aKTHUECKUH U
TEOPETUYECKUI Marepual c
(bopMynMpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTaHOBJICHHEM  IPHYUHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YpPOBHH,
MO3BOJISIOIINE OLEHUBATH U
MMarHOCTUPOBATh YMEHUs, WHTETPUPOBATH
3HAHUS pa3IUYHbIX obnacTei,
AQpPryMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3PEHMSL.

KoMmriutekT pasHOypOBHEBBIX
3a/1a4 U 3aJJaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

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

KommiekT 3amanuii qis
BBITIOJIHEHUS PACUETHO-
rpagudecKoit paboThI
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10

Pedepar
(P)

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

Tems! pedepaToB

11

Joxnan,
cooO1ienne

(1C)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTY/ACHTA, MPEICTABISAIOIINI cobOoi
MyoIu4YHOE BBICTYIJICHHE o
[IPE/CTABJICHUIO IIOJIYYEHHBIX PE3YJIbTATOB
[peIIeHUs OTpeIeIeHHON yueOHo-
MPAKTUYECKOH, y4eOHO-UCCIeA0BATEIbCKOM
VI HAyYHOU TEMBbI

Tems! 1OKIIa0B,
COOOIIIEHU I

12

VYeTHBI onpoc
cobecenoBanue,
(YO)

CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienajbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroIUMCS Ha TEMBbl,
CBS3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI
00ydJaroerocs 1mo OnpeneIeHHOMY pasieny,
TeMe, mpobJemMe U T.1.

Bormpocsl o
TemMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

HacTuyHO perjaMeHTUPOBAHHOE 3aJaHue,
MMEIOIlee  HECTaHJapTHOE  pelleHHe U
[O3BOJISIONIEE JUArHOCTUPOBAaTh  YMEHHUS,
MHTETPUPOBATh 3HaHUS pa3IUYHbIX
oOnacTei, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3peHus. MOoKeT BBIIOJIHATECA B
MHIWBUIYAJIbHOM TIOPAAKE WA rpynnoﬁ
00y4aromuxcs.

TeMbl rpynImoBbIX W/ HITH

WHAUBUAYAJIIBHBIX
TBOPYCCKUX 38.,[[3HPII>1

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aJaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBATh
MpOLEAYPY H3MEPEHUS YPOBHS 3HAaHUU H
yMeHu# o0yuarormierocs.

doHa TECTOBBIX 3aaHUI

15

Tpenaxep
(Tp)

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

Kommmiekt 3aganuii  uid
paboThI HA TpEHAXKEpE

16

Occe

CpencTBo, MO3BOJISIONIEE OLEHUTh yMEHHE
00ydJaromierocss MUCbMEHHO H3Jlarath CyTb
MOCTaBIEHHON MPOOJIEMBI, CaMOCTOSTEHHO
[POBOJUTH aHAINW3 3TOH  TPOOJIEMBI €
MCTIOJIb30BaHHEM KOHIICTIIIHI u
AHATTUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIOIICH  JTUCHUIUIAHBI,  JIejaTh
BBIBOIbI, 000OIIAIONINE ABTOPCKYIO TIO3UIIUIO

110 TIOCTaBJICHHOU mpobeme.

Tematuka scce
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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»,
npodwib: "J[uHaMUKa ¥ POYHOCTH TPAHCTIOPTHO-TEXHOJIOTHYECKUX CHCTEM '

Bonpocs! 1J151 KOHTPOJIS 3HAHU I

1. OcHOBHbIE NOHSTHS METOJ]a KOHEUHBIX 3JIeMEHTOB. COBpEMEHHOE
nporpammHoe obecneuenue. [locnenoBareabHOCTh pelieHus 3a1a4y
METOJIOM KOHEUYHBIX AJIEMEHTOB.

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

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

4. Ha3znauenue u QyHKIIMU MIPETPOIIECCOpa B POrpaMMax METO/1a KOHEYHBIX
AJIEMEHTOB.

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

6. Haznauenue u pyHKIIMU MOCTIOPOIIECCOPA B MPpOrpaMMax METo/1a KOHEUHBIX
AJIEMEHTOB.

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

8. Ilnockoe HampsKEHHOE U TUIOCKOE 1e(hOPMHUPOBAHHOE COCTOSTHUE.
KommnonenTs! HanpspxkeHuit U qedopmariiii, 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.®yukumu hopmbl 6aI09HOTO KOHEYHOTO AeMeHTa. [loarmHoMBI DpMuTa.

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

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

16.®ynk1MK HOPMBI IMIIOCKOTO YE€THIPEXYTOJILHOTO KBaJAPATUYHOTO 9-y3710BOTO
KOHEYHOTO 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.I1psimoit meToa mostyueHus: cootHomenunii MKO.
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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] pa3peIIAIOIMINX CUCTEM JIMHEHHBIX allreOpandecKux
YpaBHEHUI B METOJI€ KOHEUHBIX 3JIeMeHTOB. CBOMCTBA MAaTPHIIbI
KECTKOCTH.

24 . Martpuia >KeCTKOCTH CTEPKHEBOTO KOHEYHOTO 3JIEMEHTA.

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

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

27.MeTo/bl YUCIEHHOTO UHTErPUPOBaHUs (DYHKIIMI OJTHOTO apryMeHTa,
npumensieMbie B MKD. KBanparypusie popmynsl ["aycca—Jlexanapa.
dopmysa Tpanennii YUCICHHOTO HHTErpupoBanusa. @opmyina CuMmriicona
YHCIEHHOTO UHTETPUPOBAHUS

28.0OCHOBHBIE THUITBI KOHEUHBIX 3JICMEHTOB.

29.CTtep>KHEeBOM KOHEUHBIH JIEMEHT.

30.banouyHbIif KOHEYHBIH 3JIEMEHT.

31.TpeyronbpHbIN TUHEHHBI KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHUSL.

32.TpeyronbHble KOOPAUHATHI TUIOMAAH (L — koopauHath).

33.OyHKMH GOPMBI H30TIAPAMETPUUECKUX KOHEUHBIX 3JIEMEHTOB Jlarpanxena
u CepeHaunoBa cEMENCTB.

34.N3onapameTpuuecKkie KOHEUHbIE JIeMEHTHI JlarpankeBa ceMeicTBa.

35.U30onapamerpuueckre KOHEUHbIE A1eMeHThl CepeHAnnoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAMHATHI U30TIAPAMETPUIECKUX AJIEMEHTOB. VX CBSI3b €
¢usnueckumu koopauHatamu. JuddepennupoBanue no Gu3n4ecKum
KoopauHaTtaM (pyHKIUH (GOPMBI SBHO BBIPAKEHHBIX UY€pe3 €CTECTBEHHBIC
KOOpJUHATHI.

37.YeTblpexyroabHblid OMIMHEHHBIA KOHEYHBIN 3JIEMEHT MJI0CKOHATPSKEHHOTO
COCTOsIHUS. BOCEMMY3710BOM IIECTUTPAHHBINA 3JIEMEHT JIJI1 MOJICIIMPOBAHUS
TPEXMEPHOTO HANPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSTHHSI.

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

39.1IpAMOYTONBHBIN KOHEUHBIN 2JIEMEHT TOHKOM TIaCTHHBI. DYHKITUU (HOPMBI.
Tpeyronbauk 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 MIPUMEpPEe CTEPKHEBOM 3a/1a4uM ).

42.Y4eT rpaHUYHBIX YCIOBUN B METOJIE KOHEUHBIX JIEMEHTOB.
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43.PacnpeneneHHble HArpy3Kyd B KOHEUHO-3JIEMEHTHbBIX MoJiensix. [IpuBenenue
pacrpeeneHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHOW MOJIEIN.

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

45.001ee BeIpaKECHHE 71T MATPUIIBI MACC KOHEYHOTO JIEMEHTA.

46.Matpuila Macc CTEpKHEBOTO KOHEYHOTO AJIEMEHTA.

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

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

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

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

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 KOHEUHBIX 2JIEMEHTOB.
CniocoObl OBBIIIEHNS TOYHOCTH PACUETHOIO aHAJIN3a HAIIPSKEHHO-
1e(pOpMUPOBAHHOTO COCTOSIHUA B 3aadyax MKD.

54.0c00€HHOCTH pacueTHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIENIEH IeTanei,
y3JI0B U KOHCTPYKIUI aBTOMOOUIIEHN 1 TpakTOpoB. OCHOBHBIE ITPUEMBI U
CHOCOOBI MOJEIUPOBAHMS IETAJIEH, Y3JI0B U KOHCTPYKIIMI aBTOMOOMIIEH 1
TPaKTOPOB METOJAOM KOHEUHBIX 3JIEMEHTOB.

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

56.YpaBHeHHE TEIIONPOBOAHOCTH. [ paHUYHBIC YCTIOBHS 7Sl ypaBHEHUS
TEIJTIONPOBOJIHOCTH Y UET TPAaHUYHBIX YCIOBUM ITEPBOTI0, BTOPOTO U
TpeTbero poxa. CranroHapHas TEIJIONPOBOIHOCTh. Y paBHeHUs Jlannaca,
IlyaccoHna.

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

58.Pemenne 3a1aun HeCTallMOHAPHON TEIIONPOBOAHOCTH METOI0M KOHEUHBIX
3JIEMEHTOB. SIBHas 1 HEsIBHAs CXEMBI TPEYTOJIbHHUKA, CXEMa
nHTerpupoBanus Kpanka-Hukoncona.
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MUHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUHN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE VUPEXIEHWE BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IunamMuka, IPOYHOCTH MALIHH U COIIPOTUBIICHHE
MaTepuaioBy
Jucuunimrza - MeTo KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cneuuanureta) Cnermanuzanus Ne 1 « ABTOMOOMIN M TPaKTOPbI», poduis: "nHamuka u
MIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTUYECKUX CUCTEM"
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3ATAHHUE Ne 1
1. OcHOBHBIE TOHATHS METOAa KOHEUHBIX 3JIeMEHTOB. COBpEMEHHOE TPOrpaMMHOE
obecnieuenue. [lociaenoBaTenbHOCTh pelIeHHs 33/1a4 METOI0M KOHEUHBIX JIEMEHTOB.
2. CTepKHEBOI KOHEYHBIH JJIEMEHT.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2019 r., Ilpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUA
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"{ECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CpeCTBA (YPOBEHb
cnenuanureTa) Cnennanuzanus Ne 1 «ABTOMOOMIN U TPAaKTOPbI», Tpoduis: «/IuHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTHYECKUX CUCTEM)
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 2
1. Koneunslil a5ieMeHT (onpezeneHue). ¥Y3bl KOHEYHOT o ieMeHTa (onpenenenue). CreneHu
cBOOO/IbI KOHEYHOT'O 3JIeMeHTa (onpeaenenne). @yHKIUN GOpMbl KOHEYHOTO JIEMEHTA
(ompenenenwue).
2. TpeyronbHbIi TMHEHHBIH KOHEYHBIH 3JIEMEHT IJIOCKOHAIPSKEHHOTO COCTOSHUSI.
3. 3agava.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., ITpoTokon Ne __

3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM ¥ TPAKTOPBI», Tpoduiib: «JlnHamMuKa u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)
Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 3
1. CtpykTypa COBPEMEHHBIX TPOrPAMMHBIX KOMIUIEKCOB METO/1a KOHEUHBIX JIEMEHTOB.

2. ®yHKIMU GOPMBI LIECTUIPAHHOTO 00BEMHOTO 8-y3710BOr0 KOHEYHOI'O SIEMEHTA C IMHEHHOI
armnpoKCUMAaIUEN.

3. 3anava.
VYTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2019 r., IlpoTokom Ne
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIXO/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunaMuka, IPOYHOCTH MALIHH U COPOTUBIICHHE
MaTEpHUaAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAKTOPbI», Tpoduib: «/IuHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTUYECKUX CUCTEM)
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 4
1. Hasnauenue u QpyHKIMH Openpoleccopa B MPOrpaMMax METO1a KOHEYHBIX dJIEMEHTOB.

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

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2019 r., ITporokon Ne __
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOHHTEXHQHECKHﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

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

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)

Kypc 3, cemectp 7

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

2. ®yHKIMU GOPMBI LIECTUTPAHHOTO 00HeMHOTr0 20-y310BOr0 KOHEYHOIO 3JIEMEHTA C
KBaJPAaTUYHON aNIpOKCHUMALUEH.

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

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUIMCKOM ®EJEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/JuHaMuKa, IPOYHOCTH MAIINH M CONPOTHBIICHHE
MaTEpHUAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKHE CPECTBA (YPOBEHB
cneuuanureta) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TPakTOpbI», poduis: «InHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTMYECKUX CUCTEM
Kypc 3, cemectp 7

9K3AMEHALIMOHHOE 3AJTAHHUE Ne 6
1. Ha3znauenue u ¢pyHKUIMHU MOCTIPOLIECCOPA B IPOrpaMMax METOJ[a KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyrobHbI OMITMHEWHBI KOHEYHBIH 3JIEMEHT IJIOCKOHAMPSHKEHHOTO COCTOSTHUSI.

3. 3agava.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2019 r., ITporokon Ne __

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOMIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)
Kypc 3, cemectp 7

IK3AMEHAIMOHHOE 3AJIAHUE Ne 7

1. Hanpskenus u neopmanuu (MMOHSTHS, €IUHHULIBI H3MepeHus). Beipaxkenus aedopmaruii

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

3. 3agava.

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

3aB. xadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICILIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COTIPOTUBICHHE
MaTEpHUAJIOB)
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHD
cneuuanurera) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TPakTOpbI», poduis: «InHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTMYECKUX CHCTEM
Kypc 3, cemectp 7

9K3AMEHALIMOHHOE 3AJTAHHUE Ne 8
1. IInockoe HampspKEHHOE U TUIOCKOe AeopMupoBaHHOE cocTosiHUE. KOMIIOHEHTHI
HanpspKeHU U nedopmanuii, OTITUYHbBIE OT HYJIS.
2. Merton X0J€1Koro Ajsi peleH s CUCTeM JIMHEHHBIX anredpanyeckux ypaBHeHuid B MKO.

3. 3agava.

VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl « _ » 2019 r., ITpoTokon Ne __
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA

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

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

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)

Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3ATIAHUE Ne 9
1. CooTHolleHUs YIPYTOCTH JIJIsl TUIOCKOTO HAMPSHKEHHOTO COCTOSTHUS.
2. Metox ctatnueckoi koHaeHcauu B MKDO.

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

MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOUHOCTH MAIIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeCTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAaKTOPbI», Tpoduib: «/IuHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTHYECKUX CUCTEM)

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 10
1. ®yHKIUN OPMBI CTEPHKHEBOIO KOHEYHOT'O 3JIEMEHTA.
2. PemieHnie CUCTEMBI JIMHEHHBIX alTreOpandecKuX ypaBHEHH ¢ BEpXHEH MM HIKHEH
TPEyroJIbHOM MAaTPULIEH.

3. 3agava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITporokosm Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/IuHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIM M TPAKTOPBI», poduiib: «JlnHaMuKa 1
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AZJAHUE Ne 11

1. @yHKIUN GOPMBI IITOCKOTO TPEYTrOIFHOTO KOHEYHOTO dJIEMEHTA.
2. CpoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alreOpanyeckux ypaBHEHUH PU MOJIETUPOBAHUHI
METOAOM KOHCYHBIX 3JIEMCHTOB

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2019 r., IlpoTokom Ne
3aB. xadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAITHH U COTIPOTUBICHHE
MaTepUajIoBy»

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnienue -23.05.01. HazeMHBIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA (YPOBEHB
cneuuanurera) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TPakTOpbI», poduis: «InHamuka u
MIPOYHOCThH TPAHCIIOPTHO-TEXHOJOTUUYECKUX CUCTEM)

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHUE Ne 12
1. ®ynkuuu Gopmbl 6aI0YHOTO KOHEUHOTO 31eMeHTa. [lomuHombl Dpmura.
2. Utepaunonnsie MeTo/ib! perienus cucreM MKD. Metoa conpsikeHHBIX TPaHeHTOB.

3. 3agava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., ITporokosm Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

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

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHYECKUX CUCTEM

Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJTAHHUE Ne 13
1. ®ynkuunu GopMBI KOHEUHBIX dJIeMeHTOB. CBoiicTBa (DYHKIIUH (POPMBI.
2. Y4eT TpaHUYHbIX YCIOBUH B METOJIe KOHEUHBIX 3JIEMEHTOB.

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

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

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

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneunanureta) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TpakTOpbI», Npopuis: «JnHamuka u
MIPOYHOCTh TPAHCIIOPTHO-TEXHOJOTUUYECKUX CUCTEM)

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 14
1. ®yHKIMHM GOPMBI TUIOCKOTO OUITMHEHHOTO 4-y3710BOT0 KOHEYHOI'O JIEMEHTA.
2. PactipenieneHHble Harpy3ky B KOHEUYHO-3JIEMEHTHBIX Moziensix. [IpuBeaeHne pacnpeneneHHbIxX
Harpy3oK K y3JlaM KOHEYHO-3JIEMEHTHOW MOJIEIIH.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., ITporokosm Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3ATAHUE Ne 15
1. ®ynkuuu GopMbI IIOCKOTO YETHIPEXYTOIBHOTO KBAIPATUYHOTO 9-y3]I0BOr0 KOHEYHOTO
AJIEMEHTA.
2. [Tpsimoit meTon monmyyeHus cootnomenniit MKD (Ha mpuMepe cTep:KHEeBOTO JIEMEHTA).

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

3aB. kadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneuuanureta) Crnenuanuzaus Ne 1 «ABTOMOOMIN U TpaKTOpbI», Npoduis: «JuHamuka u
MIPOYHOCTh TPAHCIIOPTHO-TEXHOJOTUUYECKUX CUCTEM)
Kypc 3, cemectp 7

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

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITporokosm Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/InHaMuKa, IPOYHOCTD MALINH H COPOTHBIICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHYECKUX CUCTEM
Kypc 3, cemectp 7

IK3AMEHALIMOHHOE 3AJAHUE Ne 17
1. ®ynkuuu GopMbI MIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOT0 KOHEUHOTO 3JIEMEHTA C JIMHEWHOM
armnpoKCUMAaIMEN.
2. ®opMynupOBKAa METO/1a KOHEYHBIX 3JIEMEHTOB JJIsl PEILICHUS] YPaBHEHUS TETLIONPOBOIHOCTH
Ha ocHOBe MeToa byOHoBa-["asiepkuHa. YueT rpaHMuHBIX YCIOBHIM B 3a/1a4e

TEIUIONPOBOIHOCTH.
3. 3anava.

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

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPECTBA (YPOBEHB
cneuuanurera) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TPakTOpbI», poduis: «InHamuka u
MIPOYHOCTh TPAHCIIOPTHO-TEXHOJOTUUYECKUX CUCTEM)
Kypc 3, cemectp 7

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

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeaphl «  » 2019 r., ITporokon Ne __
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

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

JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB

Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteta) Crnenuanuzamus Ne 1 «ABTOMOOWIN M TPAKTOPBI», Mpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)

Kypc 3, cemectp 7

I9K3AMEHALIMOHHOE 3AJTAHHUE Ne 19
1. [psimoit meTon nonydyeHusi cootnomenuit MKD (Ha npumMepe CTep>KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOPAUHATHI Momaau (L — koopAUHATEI).

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

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YYPEX/JIEHUE BBICILIEI'O
OBPA30BAHUA

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

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

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOIMYECKUE CPECTBA (YPOBEHD
cneunanureta) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TPakTOpbI», poduis: «InHamuka u
MIPOYHOCTh TPAHCIIOPTHO-TEXHOJOTUUYECKUX CUCTEM)

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 20
1. IIpuHumn MPHEMYyMa OTEHIUAIBHOW SHEPTHH, KaK BO3MOKHast ocHoBa MKD.
2. IIpssMOYTOJIbHBINM KOHEYHBIN 3JIEMEHT TOHKOM T1acTHHBI. OyHKIUU GOpMBI. TpeyroabHUK
[Tackans.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITporokosm Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/IuHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cnenuanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIM ¥ TPAKTOPBI», Tpoduiib: «JlnHaMuKa u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)
Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 21
1. ®OyHKUMA TOTEHLIUATHHON YHEPTUH HAa IPUMEPE CUCTEMBI ¢ | cTeneHb0 CBOOOABI. JHEPTUs
nedopmupoBanus. [loTeHIaT BHEIIHUX CHII.
2. BocbMuUy3110BO# 1IECTUTPAHHBIN 3JIEMEHT JAJIS1 MOJICIIUPOBAHUS TPEXMEPHOTO HAIPSHKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUA.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2019 r., IlpoTokom Ne
3aB. xadeapoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MAIIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAaKTOPbI», Tpoduib: «/IuHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTHYECKUX CUCTEM)
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHUE Ne 22
1. Ocnosuble MaTpuisl B MKDO. Matpuis! ¢dyHkiuil popmsl, nedopmannii, xKecTKoCTH, Mace,
SKBHMBAJIEHTHBIX Y3JIOBBIX Harpy3oK.
2. ®opmMupoBaHue TII00ATBHON MaTPHUITHI KECTKOCTH KOHCTPYKIIUH M3 MaTPHUIL )KECTKOCTH
OTJENBbHBIX JIEMEHTOB (Ha IPUMEPE CTEPKHEBOU 3a/1a4H).

3. 3agava.
VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl « _ » 2019 r., ITpoTokon Ne __
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
IIPOYHOCThH TPAHCIIOPTHO-TEXHOJIOTUYECKUX CUCTEM»
Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 23
1. EcrecTBeHHBIE KOOPUHATHI U30MApAMETPUUECKUX dNIEMEHTOB. X CBSI3b C PU3NUECKUMU
KoopauHaTamu. JuddepennupoBanne no GU3NIECKUM KOOpIuHATaM GYHKINH (GOPMEBI SIBHO
BBIPQKECHHBIX Yepe3 €CTECTBEHHbIE KOOPINHATHI.
2. O0uiee BeIpakeHUE IS MATPHUIIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

3. 3anava.
YTBepKIeHO Ha 3aceannu Kaeapsl «  » 2019 r., IlpoTokom Ne
3aB. xadeapoii /A.A. CkBoprios/

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

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

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MAIIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)
Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
Hanpasnenue -23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cneunanuzanus Ne 1 «ABTOMOOWIN U TPAaKTOPbI», Tpoduib: «/IuHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTHYECKUX CUCTEM)
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJIAHHUE Ne 24
1. CpoiicTBa MaTpuIl pa3petIaoIuX CUCTEM JMHEHHBIX alredpanyeckux ypaBHEHUH B METOIe
KOHEYHBIX 371eMEHTOB. CBOMCTBA MATPHUIIBI KECTKOCTH.
2. N3omapaMeTprudeckre KOHeUHbIe dJIeMeHThl CepeHIuIIoBa CeMEHCTBRA.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITporokosm Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
JucuumiuHa - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHYECKUX CUCTEM
Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 25
1. Marpuiia )keCTKOCTH CTEP>KHEBOT'O KOHEYHOT'O AJIEMEHTA.
2. Marpuna ¢yHKIui GOpMBI CTEPIKHEBOTO KOHEYHOTO 3JieMeHTa. MaTpuna nedopmanuii.
Marpuiia HanpsiKEHHH.

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

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

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

Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB

Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneuuanureta) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TPakTOpbI», poduis: «InHamuka u
MIPOYHOCTh TPAHCIIOPTHO-TEXHOJOTUUYECKUX CUCTEM)

Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AIAHUE Ne 26
1. OcHOBHBIE COOTHOIIEHHSI METO/1a KOHEUHBIX IEMEHTOB Ha OCHOBE MPUHIIMIIA MUHUMYyMa
MOTEHLIMAJIbHON YHEPTHUM.
2. N3omapaMeTprudeckre KOHEUHbIE dJIEMEeHTHI JlarpaHkeBa ceMencTBa.

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITporokosm Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINHI
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEXJIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy
Jucuunnuza - MeToq KOHEUHBIX 3JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
MIPOYHOCTH TPAHCTIOPTHO-TEXHOJIOTHUECKUX CHCTEM)
Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 27
1. bano4dHbIii KOHEYHBIN 3JIEMEHT.
2. MeToibl YMCICHHOTO HHTETPUPOBAaHUS GYHKINH OJHOTO apryMeHTa, npuMensembie B MKD.

3. 3anava.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 2019 r., Ilpotokon Ne

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIUA
OEJNIEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHME BBICHIETO
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI(I'IIECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MAIIHH U COIPOTUBIICHHE
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB

Hanpasnenue -23.05.01. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHb
cnenuanureTa) Cnennanuzanus Ne 1 «ABTOMOOMIN U TPAaKTOPbI», Tpoduis: «/IuHamuka u
IIPOYHOCTH TPAHCIIOPTHO-TEXHOJIOTUYECKUX CUCTEM)

Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJAHUE Ne 28
1. ®ynkuuu Gopmbl H30MapaMETPUUECKUX KOHEUHBIX 3NieMeHTOB JlarpamkeBa u CepeHumnona
CEMEHCTB.
2. KBanparypusie popmyisl ['aycca—Jlexanapa. @opmyna Tpamnennii YUCIEHHOTO
nHTerpupoBanus. opmyna CHMIICOHA YUCIEHHOTO MHTETPUPOBAHUS

3. 3anava.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITporokosm Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE YUYPEX/JIEHMUE BBICIIEI'O
OBPA30BAHUA

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

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»
Jucuumiuza - MeToJ1 KOHEUHBIX JIEMEHTOB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHUE CPECTBA (YPOBEHD
cneruanuteTa) Crnenuanuzamus Ne 1 «ABTOMOOWIIM M TPAKTOPBI», Tpoduiib: «JlnHaMuKka u
IIPOYHOCThH TPAHCIIOPTHO-TEXHOJIOTUYECKUX CUCTEM»
Kypc 3, cemectp 7

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 29
1. OcHoOBHBIE THITBI KOHEUHBIX JIEMEHTOB.
2. I'mnore3sl Kupxrogdda-Jlssa B Teopun u3ruba miactus. edopmarun npu n3rnde TOHKOM
IJIaCTUHBI. BoIpaskeHue A7 NOTeHIUAIbHON SHEPTUH.

3. 3anaya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., Ilporokon Ne
3aB. kadenpoit /A.A. CkBopiios/

MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHUA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTh MAIIHH U COTIPOTUBICHHE
MaTepHUaoBy
Jucuumimza - MeTol KOHEUHBIX 2JIEMEHTOB
Hanpasnenue -23.05.01. HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE CPEACTBA (YPOBEHB
cneuuanureta) Cnenuanuzaus Ne 1 «ABTOMOOMIN U TPaKTOPbI», Npopuib: «JnHamMuka u
MIPOYHOCTh TPAHCIIOPTHO-TEXHOJOTUUYECKUX CUCTEM)
Kypc 3, cemectp 7

IK3AMEHAIIMOHHOE 3AJAHHUE Ne 30
1. [TocnenoBaTenbHOCTH PEIICHHs 3a/1a4 METOI0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenuie 3a1aun HeCTaI[IOHAPHOM TETUTONPOBOHOCTH METO/IOM KOHEYHBIX 3JIEMEHTOB.
SIBHas M HesIBHAs CXEMBI TPEYTOJIbHUKA, cXeMa uHTerpupoBanus Kpanka-Huxoincona.
3. 3amaya.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., ITpoTokon Ne __

3aB. kadenpoii /A.A. CkBopriios/
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