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1 lean u 3a7a494 AUCHUILIMHBI

1.1 leab aAMCHUIIHHBI

[{enpro n3yyeHns IUCUUILIMHBL «MaTeMaTnueckoe MOACIIUPOBAHNE TEXHUYECKUX
CUCTEM) SBJISIETCSA:

— (QopmupoBaHHE 3HAHMM O COBPEMEHHBIX METOJaX MaTeMaTHYeCKOTO
MOJEIUPOBAHUSA CIOKHBIX KOHCTPYKLIHM TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIEKCOB
JUISL ACCIEAOBAHUS HMX HaNpPsLKEHHO-AE(OPMHPOBAHHOIO COCTOSIHUS M MPOYHOCTHBIX
XapaKTEpUCTHK, YNCICHHBIX AJITOPUTMAX, IPUMEHSIEMBIX B 3a7a4aX MaTeMAaTH4YECKOIO
MOJCIIMPOBAHUA, OCBOCHHE IPEAHA3HAYCHHOIO I 3TOr0  YHUBEPCAJIBHOIO
MIPOrpaMMHOr0 00ecreYeHusI MET0/1a KOHEYHBIX 3JIEMEHTOB;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHLHOCTH B COOTBETCTBUU C KBATU(UKAIIMOHHON
XapaKTepUCTUKOMN crienranncToB 1o HampasieHnto 01.03.02 Ilpuxknagnas matemaTnka
1 uH(popMaTHKa.

1.2 3apauu JUCHUILIHHBI

3agayamMu  IUCHUIUIMHBL  «MaremMaTH4eckoe MOJEIUPOBAHUE TEXHUYECKHUX
CUCTEM» SABJISIIOTCSL:

- O3HAKOMJICHHE CTYJIEHTOB C IIMPOKO NMPUMEHSEMBIMA METOJAMHU M MOAXOAaMU
MaTeMaTU4YECKOTO MOJEIUPOBAHUSA TUTSL VCCIIEIOBAHUS HaIpsKEHHO-
1e(OPMUPOBAHHOTO  COCTOSIHMSI U OO€CIEeYeHMs]  MPOYHOCTH  KOHCTPYKUUH
TPAHCIIOPTHO-TEXHOJIOTUUYECKUX KOMIUIEKCOB, O3HAKOMIIEHUE C KPUTEPUSAMHU IS
OLICHKM IIPOYHOCTH KOHCTPYKLUMM MaIlWH, O3HAaKOMJICHHE C BO3MOXXHOCTSAMHU
COBPEMEHHBIX ITPOIPAMMHBIX CUCTEMAM MAaTEMATUYECKOT0 MOJICIIUPOBAHUS.

- 3HAKOMCTBO C METOJAMHU TOJYYECHUS HArpy30K JUIsI MOJEIUPOBAHUS
HaIpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHMSI M pacdyeTa Ha TPOYHOCTh HECYIIUX
CHUCTEM MaIllMH, U3y4YCHUE KPUTEPUEB OLICHKM IPOYHOCTH, U3YUYEHHUE CIIEHUAIBHBIX
BOIIPOCOB ONTUMAJILHOTO MIPOEKTUPOBAHUS KOHCTPYKIIUI TPaHCIIOPTHO-
TEXHOJOTUYECKUX KOMIUIEKCOB, OCBOEHME METOAMK pacueTa W NPOECKTUPOBAHUS Ha
OCHOBE COBPEMEHHOI'0 IMPOTPAMMHOI0 OOECHEYEeHUs] MOJAEIUPOBAHUS HAINPSKEHHO-
1e(hOpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMM.

- 3HAKOMCTBO C OCHOBAaMM pAaCUE€THOIO MaTEMaTHYECKOTO MOIEIUPOBAHUS
KOHCTPYKIIMM HA3€MHBIX TPAHCIOPTHBIX MAIIWH C HCHOJIb30BAaHUEM OJHOM U3
YHUBEPCAIBHBIX MPOTrPaMM METOJ1a KOHEYHBIX 3JIEMEHTOB U OJHOM U3 YHUBEPCAJIBHBIX
[IPOrpaMM TPEXMEPHOTO ABTOMATU3UPOBAHHOT'O ITPOEKTUPOBAHUSL.

2 MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHBIX 00Pa30BaTe/IbHbIX MPOrpaMm

JMucuuminna «MareMaTH4eckoe MOJACIHPOBAHUE TEXHHUYECKUX  CUCTEM»
OTHOCHUTCS K 00s3aTeNIbHOM 9acTH OCHOBHOU oOpazoBarenbHOUM mporpammbl (OOIT) mo
HarpasieHuto 01.03.02 Ilpukinagnas MaTreMaTuka ¥ HH(OpPMAaTHKA.

[IpenmecTByromumMu  KypcamMu, Ha  KOTOpBIX  Oa3zupyeTcs  AMCIUILUIMHA
«MaTreMaTrueckoe MOJIETUPOBAHUE TEXHUUECKUX CUCTEM) SIBIISIFOTCS:

- TUHelHas anreopa;

- METO]T KOHEUHBIX JIEMEHTOB;

- aHAUIUTUYECKas JUHAMHUKA U T€OpHUs KoJieOaHU;



3 Kommnerenuuu oOy4daromierocsi, popmMupyembie B pe3yjbTaTe OCBOCHUS
AUCIUTLTUHBI

B pesynbpTaTe OCBOECHMS NHUCLUMIUIMHBI CTYAEHT JOJDKEH 001anaTh CIEAYIOIIUMHU
npodeccuonanbubivu (11K u [1CK) xommieTeHIInsAMHA:

B pesyabrare
0CBOCHMA
. IlepeyeHb MuIaHUPYyeEMBbIX
Kon o0pa3oBaTe/ILHOM
pe3yJabTATOB 00y4YeHus 1o
KOMIICTCHI MU IporpaMmmabl
. AUCHUILIMHE
o0yuaronuiicst
JOJIZKeH 00J1a1aTh
OIIK-3. CniocoOeH MpUMEHSTh U 3HATh:
MO (HIMPOBATh e (a30BBIC TEOPETHUCCKUE OCHOBBI
MaTeMaTHYECKHE MOJICIIN MaTeMaTHYECKOT0 MOICITUPOBAHHUS
JUTSL PEIICHUS 33]1a9 B HaIMpPsLKEHHO-IE()OPMUPOBAHHOTO
obnactu COCTOSIHUS ¥ OIICHKH ITPOYHOCTH
npogeccuoHaIbHON KOHCTPYKIIHH.
JEATEIbHOCTH yMeThb:

® [IPOSIBJISITH TBOPUYECKUI MOJIXOM ITPU
pa3paboTKe pacueTHBIX MOJIENIEH
TPAHCHOPTHO-TEXHOJIOTUYECKHIX
KOMIIJICKCOB JIs1 BBITIOJITHCHUA
MaTEeMaTHYECKOTO MOICTUPOBAHUS
WX HaIpsHKeHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUSA U
OIICHKH MPOYHOCTH;

® CaMOCTOSITEIbHO OCBAaUBATh HOBBIC
BO3MOXXHOCTH Pa3BUBAIOIINXCS
IIPOrpaMMHBIX IIPOIYKTOB
MaTEMaTHYECKOTO MOJICITMPOBAHHUSL.

BJIA/I€Th:
® HaBBIKaMU HCIIOJIb30BAHUS

MPOTPaMMHBIX CPEICTB
MaTE€MaTUYCCKOTO MOACIIMPOBAHUS
KOHCTPYKUMU [IJI aHAJIN3a
HaNpsSKEHHO-Ie(POPMHUPOBAHHOTO
COCTOSAHUA 1 OUCHKHU IIPOYHOCTHU.

4 CTpyKTYypa M coiep:KaHue JUCHUIIIMHBI

OO6mrast TpyT0EMKOCTh TUCHUIUIAHBI COCTABIISACT D 3aU€THBIX eAuHUIGI, T.e. 180
aKaJeMUYecKnx 4acoB (u3 HuX 116 yacoB — camocTosiTeNnbHas paboTa CTYJCHTOB).

JlucruminHa YuTaeTCs Ha TPEThEM M YETBEPTOM Kypca B IIECTOM, CEIbMOM M
BOCBMOM ceMecTtpax. [IpoBoasTcs nekmuu — 18 gyacoB m nmpakTuyeckue 3ansatus — 160
4acoB, (hopMa KOHTPOJIS — 3a4ET U IK3aMEH.



CprKTypa H COACPKAHUC OUCHUIIIIMHBI «MaremaTudeckoe MOJCIHUPOBAHHUC
TEXHUYCCKUX CUCTEM» IO CPOKAM U BHUAaM pa6OTBI OTpPaXCHbI B HpI/IHO}KeHI/II/I 1.

Conep:kanue pa3aiejaoB TUCIUINIMHBI.

Tema 1. Cnoco0bl MOIeJMPOBAHMSA HECYIIMX KOHCTPYKUMI IJIsi pacdeTra
HANPSZKEHHO-1e()OPMHPOBAHHOI0 COCTOSIHUA ¥ OLICHKHU NPOYHOCTH.

Buapl pacdyeTHbIX CXe€M HECYIIMX KOHCTPYKLIMH TPAHCIIOPTHO-TEXHOJIOTMYECKHUX
KOMILIEKCOB. OCOOEHHOCTHM MOJEIMPOBAaHUS 3JEMEHTOB W  Y3JI0B  HECYLIUX
KOHCTPYKUMI TPAHCIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB. COMOCTaBICHUE TUTUYHBIX
pacyeTHbIX MOJEJEH, BUAOB HarpykeHus, meroaoB ucciuenopanuss HIAC u kpurepues
OLICHKM MPOYHOCTU PEAbHBIX HECYIIMX KOHCTPYKIHMI aBTOMOOWIIEH M TPAKTOPOB C
pacueTHBIMU CXE€MaMH, BHJAMU Harpy3ok, metomamu pacuera H/IC u kpurepusimu
OLICHKU IIPOYHOCTH, U3y4aeMbIMU CTYACHTAMHU B KypCe€ COIPOTHUBIICHHS MaTE€pUAIIOB.
Oranbl CO3JaHMs PAaCUETHBIX CXeM Hecylux cucteM. OCOOEHHOCTH PACUETHBIX CXEM
HECYIIUX CHCTEM U CIIOCOOBI MOAENUPOBaHUsA. MeTobl HCCIeI0BaHUs KOHIEHTPAlUU
HAaIIpSDKEHUM C MOMOINBI0 METOJA KOHEYHBIX DJIEMEHTOB B HECYIIMX KOHCTPYKLMSAX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX  KOMIUIEKCOB. OCHOBHBIE  OTalbl  BBIOJIHEHUSA
PAcUYEeTHOr0 aHaJu3a HaIpPSKEHHO-I1e(POPMUPOBAHHOTO COCTOSIHUS METOJIOM KOHEYHBIX
aneMeHToB. [lorpemHocTy mpu pacderax METOAOM KOHEYHBIX JJIEMEHTOB HECYIIHX
KOHCTPYKIMH MOOWJIbHBIX MalIKH. [IpenMyIiecTBa U HEJOCTATKU PACUETHBIX MOAXO0B
1py 00€CIeYEHUHN MPOYHOCTH HECYIIUX CHUCTEM MOOMJIBHBIX MamuH. [1yTH moBbIIeHHS
TOYHOCTH  KOHEYHO-  JJIEMEHTHOIO  aHaju3a  HanpsKeHHO-Ae(hOPMHPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIMI aBTOMOOUJIEH U TPaKTOPOB.

Tema 2. Buabl npeejibHOro COCTOSIHMS HECYIIMX KOHCTPYKUMHA U KPUTEPUH
OLICHKH IPOYHOCTH.

[IpoyHOCTB MpU CTATUYECKOM HArpyKEHHUU. [ UMOTE3BI MPOYHOCTHU. Y CTAIIOCTHAS
npouyHoctb. KpuBasg  ycramoctu. MayonukinoBasi, MHOTOLHMKIIOBAs — YCTaJOCTh,
HEOTpaHWYEHHAs JOJTOBEYHOCTh. Y PaBHEHUE KPUBOW YCTAJIOCTH B CTEMEHHOUN (opme.
[Ipenen BeIHOCIMBOCTH oOpa3la NpU CUMMETPUYHOM Iukie. [Ipeaen BBIHOCIUBOCTU
nerand. DaxkTopbl, BIMAIOLIIME HA W3MEHEHUE Ipelesia BBIHOCIMBOCTH JAECTAIM 110
OTHOILIEHHIO K TMpeAeNly BBIHOCIMBOCTH o0Opa3ua. BiusHue acummeTpuu IuKia
Harpy’kK€HHUsl Ha XapakTEPUCTUKU COMPOTHUBIICHUS yCTANIOCTH. /[narpaMma mpenenbHbIX
ammnTya. KoadguimenT 3amaca npoyHOCTH MO KPUTEPHUIO COMTPOTUBIICHUS YCTATIOCTH.
Haxonnenune mnoBpexIeHWM B KOHCTPYKIMH. [MmoTe3a JIMHEHHOrO CyMMHUPOBaHHS
MOBpeXAeHU. Pacdyer [NOATOBEYHOCTH JETAIM C HMCHOJIB30BAHHEM T'MIIOTE3bI
JIMHEWHOTO CYMMHUPOBAHUSA TMOBPEXKIACHUM. MeTonpl cxemaTu3aluyd —CIIyYanHbIX
MPOLIECCOB HArpyKeHWs. Pacuerbl KOHCTPYKIMM Ha YCTAJIOCTHYI IPOYHOCTD.
[IpenenbHblE COCTOSIHUSL TIPU TOTEPE YCTOWUMBOCTU. lIpemenbHOE COCTOSAHME MO
KpuTepuro u3Hoca. [IpenenbHoe cOCTOSHHE 110 KPUTEPHUIO KOPPO3HUHU.

Tema 3. Metoas! onpeeeHlsi HArPy30K AJIsi MOACJIHMPOBAHUSA U pacyera Ha
NMPOYHOCTh HECYIIMX KOHCTPYKUMH. Pacyer Ha NPOYHOCTH B BEPOATHOCTHOM
MOCTAHOBKE.



Tunuunsle HanOosiee TSHKENbIE PEKUMbl HArPYKEHUsS HECYUIUX KOHCTPYKIIM
MOOWMJIBHBIX MAlllMH MpU JKCIUTyaTallud. MeTOollbl HCTBITAHUN 7 HCCIEeI0OBaHUS
Harpy304HbIX pPEXUMOB. MeETONbl OLCHKM IapaMeTPOB CIy4YalHBIX IPOLIECCOB
HaprykeHust. OIlleHKa MPOYHOCTH HECYIIUX KOHCTPYKIHUA MOOMIBHBIX MAIlUH TPHU
cly4yailHeIX Harpy3kax. IloHdaTHe BepoATHOCTM HepaspyweHusa. CBsA3b 3HAYEHUU
K03 UITUEHTOB 3amnaca IIPOYHOCTH, BBIYMCIICHHBIX B TPaJUIIUOHHON
JIETEPMUHUPOBAHHOM MOCTAaHOBKE, CO 3HAUCHUSAMH KO3(PPHUIIMEHTOB 3amaca MpOYHOCTH,
BBIUHCJICHHBIX B BEPOSITHOCTHOM MOCTAHOBKE.

Tema 4. OcobGeHHOCTH pacyeTa HA MPOYHOCTh CBAPHBIX KOHCTPYKIMIA.

Turel cBapHbIX COEOUHEHUN M MX CBOWCTBA. lIpenenbHble COCTOSHHS CBapHBIX
coenuHeHnid. KoOHLEHTpanus HanpsyKeHU B CBapHbIX COENMHEHUAX. VcnbiTanus
CBApHBIX COCIWHEHUH. MeTonpl pacdyera Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIUM.
OcobOeHHOCTH pacueTa Ha [MPOYHOCTh CBApPHBIX KOHCTPYKIUH. OcoOeHHOCTH
MOJICITUPOBAHUS CBApHBIX Y3JIOB HECYIIUX cuUcTeM. KOHILEHTpalus HampsKeHUH B
CBApHBIX KOHCTPYKIMAX Ky30BOB aBToMoOWieh. IIpuMeHeHHe MeToja KOHEUYHBIX
3JIEMEHTOB JIJI1 UCCIEAOBAHUS KOHUECHTPALIMM HANPSIKECHUN B CBAPHBIX KOHCTPYKIIHSIX.
[TprurHBI NOSBICHUS YCTAIIOCTHBIX MOBPEKIACHUN B CBAPHBIX KOHCTPYKIUSX

Tema 5. KOHCTPYKTOPCKO-TEXHOJIOTHYECKHME  METOAbl  IOBBILICHUS
NMPOYHOCTH CBAPHBIX.

[IpaBuna KOHCTPYMPOBAHUSL CBAPHBIX Y3JI0B HECYIIMX HECYIIMX KOHCTPYKIMI
TPAHCIIOPTHO-TEXHOJIOTUUYECKUX KOMIUIEKCOB C YIIYUYLIEHHBIMU XapaKTEPUCTUKAMU
IIPOYHOCTHU. TEXHOJIOrMYECKHUE MEPHI TOBBILIEHHS ITIPOYHOCTH CBAPHBIX KOHCTPYKIIUM.

Tema 6. CrpykTypHassi MeXaHMKa KOMIO3MUMOHHBIX MATEPHAJIOB,
NPUMEHSeMbIX B HECYIIIUX KOHCTPYKIMSAX

CpaBHEHHE KOMIIO3UIIMOHHBIX MaTEPUAIOB C KOHCTPYKUMOHHBIMU CTAISIMU U
CIUIaBaMHM II0 TOKAa3aTeJsIM  YJIEJIbHOM MNPOYHOCTH U YHIEIbHOM KECTKOCTH.
Knaccudukanyu KOMMO3UIIMOHHBIX MAaTEPUAJIOB IO THUILY MATPUIIBI, MO THILY
apMUPYIOLIIMX BOJIOKOH, II0 THIly apMUpOBaHHs. MeXaHUYECKHE CBOMCTBA
KOMIIO3ULIMOHHBIX MaTE€pUAJIOB.

Tema 7. Meroabl YYBCTBUTEJBHOCTH B 32/1a4aX ONTHMAJBHOIO
NMPOCKTUPOBAHUS KOHCTPYKLMH.

OntumanbHOE  MPOEKTHPOBAHWE  KOHCTPYKUMW  TPaHCIOPTHO-TEXHOIOTHYECKUX
KOMIUIEKCOB HA OCHOBE aHAJIM3a YYBCTBUTEIBHOCTH. [IprMeHeHMe MeTona KOHEYHBIX
3JIEMEHTOB IS aHalii3a YyBCTBUTEJIBHOCTH. MeToa pacuera 4yBCTBUTEIBHOCTH B
craTudeckux 3anadax. [Ipsamoint meton auddepenimpoBanusi. MeToa CONPSKEHHBIX
MEepPEMEHHBIX. AHAIU3 YyBCTBUTEIHLHOCTH B 3aJadyax Ha COOCTBEHHBbIC 3HAYCHHS.
OnTuMuzansi 4YacTOT COOCTBEHHBIX KojeOaHumil. MakcuMuzaiusi KpUTHYECKHUX
HAarpy30K IOTEPU YCTOMUYUBOCTH.

Meto 4yBCTBUTEIBHOCTH MPU MPOCKTUPOBAHUM (HOPMBI KOHCTPYKIIMU B 3ajadax
CTaTUYECKOT0 HArpyKEHUSI KOHCTPYKIHUNA TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILIEKCOB.
MarepuanbHas  npousBogHas.  Popma, Kak  mapaMerp — IPOEKTUPOBAHUS.
[TapameTpruueckoe MpeacTaBleHUE T'paHUL. YyBCTBUTEIBHOCTh MPU MPOEKTHUPOBAHHUU
(hopMBI KOHCTPYKIIMM B 3ajJadax OMNPEACSICHHS COOCTBEHHBIX YacTOT KOJIeOaHUN U
KPUTUYECKUX HArPY30K MTOTEPU YCTOUUUBOCTH.



MeTtoa KOHEUHBIX JIEMEHTOB B 33a4aX ONTUMHU3ALUU KOHCTPYKLIUI TPAHCIIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOB. IIpouenypsl pemenus 3a1auu ONTUMHU3ALUU HA OCHOBE
METOJa KOHEYHBIX OJJIEMEHTOB C TPUMEHEHHEM  QITOPUTMOB  HEJIMHEWHOTO
IIPOrPaMMHUPOBAHUS.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Meronuka IpenojaBaHus AUCHUIUIMHBL «MaTeMaTH4ecKoe MOJEIUPOBaHUE
TPAHCIIOPTHO-TEXHOJOTUYECKAX KOMIUIEKCOB» H peaau3anus KOMIIETEHTHOCTHOTO
IIOAX0Ja B M3JI0KEHUU M BOCHPUATUM MaTepuana MpPeIyCMaTpUBAECT HCIOJIb30BAHUE
CJIEIYIOIIMX aKTHUBHBIX (POPM MPOBEAECHUS IPYIIIOBBIX, HHAUBUIYAIbHBIX, ayAUTOPHBIX
3aHATUN B COYETAHUU C BHEAYAUTOPHON pabOTOM C 1enbio (GOPMUPOBAHUS U Pa3BUTHS
npo(decCHOHANBbHBIX HABBIKOB, 00YYAIOIIUXCS:

— TMOATOTOBKA K BBIIOJHEHUIO IIPAKTHYECKUX 3aHATUM B KOMIIBIOTEPHBIX
nabopaTopusx By3a;

— MOATrOTOBKA, MPEACTABIEHUE M OOCYXIEHHE IMPE3EHTAllMii Ha CEeMUHApCKHUX
3aHATUAX;

— OpraHM3alys U NPOBEICHUE TEKYLIETO KOHTPOJIS 3HAHUH CTYAEHTOB B (popMme

0JIAHKOBOT'O TECTUPOBAHUS;
— MPOBEJCHUE MACTEP-KIACCOB IKCIEPTOB U CICIIUATUCTOB B O0JACTH YUCICHHBIX
METOJOB 1 HEJIMHEMHON MEXaHUKH.

6. OeHOYHBIE CPEICTBA JJIl TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH, POMEKYTOUHOI
aTTecTalluM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCKoe
odecreyeHre CaMOCTOATEIbHOM PA0OThI CTYICHTOB.
B mpomnecce o0OyueHHs HCHONB3YHOTCA CIELYIOIIUE OLEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM paboOThl CTYAEHTOB, OLIEHOUHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH ¥ IPOMEXYTOUYHBIX aTTECTALUI:

- IMOATOTOBKAa K BBIIOJHCHHUIO PACUYCTHBIX MOZACJIBbHBIX 3adad Ha IMPAaKTHYCCKHUX
3aHATHUAX U UX 3alllUTa.

OneHouyHBbIE CpPEACTBA TEKYIIErOo KOHTPOJS YCIEBAaEMOCTH  BKIIOYAIOT
KOHTPOJIHBIE BOMPOCHI W 3aJaHust B (popme OIaHKOBOTO M (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJII OCBOCHUSI 00YHAIOIUMUCS PA3/IeIOB TUCIUTLTUHBI.

OOpa3ibpl  TECTOBBIX 3aJlaHUM, KOHTPOJIbHBIX BOMPOCOB U 3adaHUM IS
MPOBENCHHST TEKYIIETO KOHTPOJIA, SK3aMCHAIIMOHHBIX OWIETOB, TIPUBEJACHHI B
MPUJIOKEHUH 2.



6.1. ®oH/ OLIEHOYHBIX CPEACTB JIs MPOBEAEHHUS MPOMEKYTOUHOM aTTeCTALIMHU
o0y4yaromuxcs Mo JMCUUILIHHE (MOTYJIIO).

6.1.1. IlepeueHr KOMIETEHIMI C yKa3zaHHEM 3TaloB MX (OPMUPOBaHUS B MpoIIEcCe
OCBOEHHMSI 00pa30BaTEIbHON IPOTrPaMMBI.

B pesynprare OCBOCHHSA JUCHUIUIMHBI  (MOAYNs) (OPMHUPYIOTCS — CIEAYIOIINE
KOMITICTCHIIUH:
Kon B pe3ysbTare ocBOeHHs 00pa30BaTeJIbHO POrPaMMbI
KOMIIETCHI[UU 00y4arIInics T0/KEeH 00/121aTh
OIIK-3. CrniocobeH mpuMeHATh 1 MOAU(PUIIMPOBATH MATEMAaTHIECKNUE MOJIEIH JIJIs
pEeIICHUs 3a1a4 B o0iacTu HpO(l)GCCHOH&J'IBHOfI ACATCIIBHOCTHU

B mpouecce ocBoeHust oOpa3oBaTenpHON MPOrpaMMBbl J1TaHHBIE KOMIIETEHIMH, B
TOM YHUCJE WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJ€ OCBOEHUS
OoOy4aronMMUCs JUCHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM

Y KaJeHIapHbIM IpauKoM y4eOHOT0 mpoliecca.

6.1.2. Onucanue noka3aresieil U KpUTepHeB OLIEHUBAHNUSI KOMIIETEH M,
(opMupyeMBIX 10 HTOTaM OCBOEHUSI IUCHUILITHHBI (MOTYJIs1), ONMCAHME IIKAJI

Ilokazarenem

OLCHUBAaHUA

OllecHUBAHHUA.
KOMIIETEHIINHI

Ha  Pa3JIMYHBIX

oTallax Hux

dbopMHUpOBaHUS SBISIETCS JIOCTHKEHHE OOYYaAIOIUMHUCS TUIAHUPYEMBIX Pe3yJIbTaToOB
00y4eHUs MO TUCUUILUIUHE (MOIYIIIO).

OIIK-3.

Cnoco0eH npuMeHsITh 1 MOAU(UIHMPOBATH MATEMATHYECKHE MO/IeJIN /IJIsl PeLlIeHUus 32124 B
o0J1acTu MpogecCHOHATBLHOM 1eITeJIbHOCTH

Kpurepun onennBanus
IToxa3zarenan
2 3 4 5
3HATH: OOyuaronuiics Oobyuaronuiics Ob6yuaromuiics Ob6yuaromuiics
0a3o0BLIE JEMOHCTPHPYET IOJIHOE JICMOHCTPUPYET JICMOHCTPUPYET YaCTUYHBIC | JIEMOHCTPHPYET
TeOpeTH'—IeCKI/Ie OTCyTCTBI/Ie nim HCIIOJIHBIC TeOpeTI/I‘IeCKI/Ie TeOpeTI/IquKI/Ie 3HaHUA B ITOJIHBIC
OCHOBBI HEJIOCTATOYHOE COOTBETCTBHUE 3HaHMS B 00JIACTH obaacTu 0a30BBIX TEOPETHIECKHE
MaTeMaTHUYCCKOI'O 3HaHHI>i 6330BI)IX 6a301351x TCOpeTI/I‘IeCKI/IX TeOpeTI/I‘IeCKI/IX OCHOB 3HAHUA B OGHaCTI/I
MOJIEITUPOBAHHUS TEOPETUYECKUX OCHOB OCHOB MaTeMaTH4eCKOro MaTEMAaTUYECKOTO 0a30BLIX
HaHpH)KeHHO- MaTeMaTHUYICCKOT O MO}ICJ’II/IpOBaHI/IH MO]IeJ'[I/IpOBaHI/ISI TCOpeTH‘IeCKI/IX
Je(OPMHUPOBAHHOT MOJEJIIMPOBAHUS HaINpsKEHHO- HaIpsHKEHHO- OCHOB
0 COCTOSIHUSA U HaIpsKEHHO- nedopMHpPOBaHHOTO ne(opMHUpPOBAHHOTO MaTeMaTHYECKOIO
OLICHKU l'IpO‘-IHOCTI/I HC(I)OpMHpOBaHHOFO COCTOSHHS U OLICHKHU COCTOSHHUA U OLICHKU MO}IGHI/IpOBaHI/IH
KOHCTPYKIIHIL. COCTOSIHUS ¥ OLIEHKH MPOYHOCTH KOHCTPYKIIUI. | MPOYHOCTU KOHCTPYKIIHUA, HaIpsKEHHO-
MPOYHOCTH KOHCTPYKIIHUIA. Homyckarorcst HO JIOMYCKAIOTCS JehOpMUPOBAHHO
3HAYUTENBHEIE ONIHOKH, HE3HAYNTEILHBIE OIINOKH, IO COCTOSIHUS 1
MPOSIBIISIETCS HETOYHOCTH, 3aTPyIHEHUS OLIEHKU
HEJIOCTATOYHOCTh 3HAHWM, | MPU AHATUTHIECKHX MPOYHOCTH
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10 psiAy MOKa3aTesei, onepanusix. KOHCTPYKIIHH,
oOyJaromuics CBOOOIHO
HCTIBITHIBACT orepupyer
3HAYNTEJbHBIC TIPHOOPETEHHBIM
3aTpYAHEHUS MIPH 1 3HAHHUSAMHU.
OIIEpUPOBAaHHUY 3HAHUSIMH
IIPU MX NIepeHoce Ha
HOBBIE CUTYAIHH.
yMeThb: OOy4arommiicst He ymeeT i B | OOyuarormuiics Obyuaromuiics Ob6yuaromuiics
MPOSIBIISITH HEJIOCTaTOYHOM CTENCHN JEMOHCTPHPYET HETIOIHOE | AEMOHCTPHUPYET YACTHYHOE | JIEMOHCTPHUpPYET
TBOPYECKHUIA yMeeT: COOTBETCTBHE COOTBETCTBHE CICTYIONNX | IOJHOE
MOJIXO [IPH MIPOSIBIISITH TBOPYIECKHUI CIIETYFOLIMX YMEHHIA: YMEHHUI: COOTBETCTBHE
pa3paboTke MOJXOJ TIPU pa3paboTke CIEAYIOIUX
pacyeTHBIX pacyeTHBIX MOJETIEH A MIPOSIBIIATH TBOPUECKUI TIPOSIBIIATE TBOPUYCCKIH YMEHUI:
MoJenen s BBITIOJTHEHUS MTOIXOJT TIPH pazpaboTke MOJIXOT TIpH pa3paboTke TIPOSIBIISITH
BBITIOJIHEHUS MaTeMaTHIECKOTO pacUYeTHBIX MOIeNeH ISt pacUeTHBIX MOJIEIICH s TBOPYECKHUN
MaTeMaTH4eCcKoro MOJICTIMPOBAHHUS X BBITTOJTHEHUS BBITIOJTHCHHSI MOJXOA PU
MOJICIUPOBAHMS UX | HaNpsKEHHO- MaTeMaTHIECKOTO MaTeMaTU4eCcKOro pa3paboTke
HaNPsHKEHHO- 1e(hOpMUPOBAHHOTO MO/JICITUPOBAHUS HX MO/JICTTUPOBAHUS HX pacyeTHBIX
JehOPMUPOBAHHOT | COCTOSIHHUS U OLICHKH HarpsHKEHHO- HarpsHKEHHO- Moenelt s
0 COCTOSTHHSA U MPOYHOCTH; Je(hOpMUPOBAHHOTO Je(hOPMUPOBAHHOTO BBITIOJTHEHUS
OLICHKH MMPOYHOCTH; | CAMOCTOSTENHFHO OCBAaHBATh COCTOSIHUS ¥ OLICHK! COCTOSIHUSI M OLICHKH MaTeMaTH4eCcKoro
CaMOCTOSITENIBHO HOBBIE BO3MOYKHOCTH MIPOYHOCTH; MPOYHOCTH; MOJICTIPOBAHHS
OCBauMBaTh  HOBBIC | Pa3BHUBAIOLIMXCS CaMOCTOSITETIBHO CaMOCTOSATENILHO OCBaMBaTh | MX HAIPSHKEHHO-
BO3MOYKHOCTH MIPOTPaMMHBIX IIPOAYKTOB OCBaNBaTh HOBEIE HOBBIE BO3MOKHOCTH neopMUpOBaHHO
Pa3BUBAIOINXCSI MaTeMaTH4eCcKoro BO3MOXKHOCTH Pa3BUBAIOIINXCS IO COCTOSIHUS U
MPOrPaMMHBIX MOJICITUPOBAHHSL. Pa3BUBAOILINXCS MIPOTPaAMMHBIX IIPOTYKTOB OLICHKU
MPOJYKTOB MIPOTrPaMMHBIX MPOAYKTOB | MaTeMaTUYECKOTO MPOYHOCTH;
MaTeMaTH4eCcKoro MaTeMaTH4eCcKOro MOJICIIUPOBAHUSL. CaMOCTOSITENILHO
MOJICTTPOBAHIIS. MOJICITUPOBAHHSL. YMeHHs 0OCBOEHBI, HO OCBaWBaTh HOBBIE
JIOITYCKAaIOTCs BO3MOYXHOCTH
HomyckaroTcst HE3HAYUTEJIbHBIC OITHOKH, pa3BUBaIOLIUXCA
3HAYUTCIIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA TIIpOorpaMMHBIX
TIPOSIBIISCTCS MIPH TIEpeHOCe YMECHUH Ha MPOTYKTOB
HEIOCTAaTOYHOCTh HOBEIE, HECTAHIAPTHEIC MaTEeMaTHIECKOTO
BJIa/ICHHS HABBIKAMH 110 CHUTYaINH. MOJICTTUPOBAHYIS.
pALy TIoKa3aTeNen, CBoboHO
Oobyuaronuiics orepupyer
HCTIBITHIBACT PUOOPETEHHBIM
3HAYUTEJbHBIC U YMEHUSIMH,

3aTpyJHEHUs IpU
IIPUMEHEHHUHN HABBIKOB B
HOBBIX CUTYalUsX.

MIPUMEHSIET UX B
CUTYaLHsIX
MHOBBIIIEHHON
CIIOKHOCTH.




BJIAJIETh:
HaBBIKAMHU
HCIIOJIB30BaHMs
MPOrPaMMHBIX
CpEACTB
MaTeMaTH4eCcKOro
MOJICTTUPOBAHUSI
KOHCTPYKILH# 715t
aHaITH3a
HaIPsDKCHHO-
nedopMUpoOBaHHOT
0 COCTOSIHHS U

OLICHKHU IIPOYHOCTH.

OOyuaronuiicst He BlIajeeT
WY B HEJJOCTATOYHOM CTENIeHH
BJIaJICCT HAaBBIKAMH
HCIIONB30BAHHMS IIPOTPAMMHBIX
CpPEICTB MATEMAaTHIECKOTO
MOJCITUPOBAHUS KOHCTPYKIIHHA
TS aHAITM3a HAIPSOKCHHO-
1e(hOpMUPOBAHHOTO
COCTOSIHHS U OLICHKH
MPOYHOCTH.

OO0yyaromumiics He B
TIOJTHOY Mepe BIaeeT
HaBBIKAMH
HCTIONIE30BAHUS
MIPOTrPaMMHBIX CPEJICTB
MaTEeMaTHIeCKOTO
MOJICTTPOBAHHMS
KOHCTPYKUMH 115
aHaM3a HalpsHKEHHO-
Je(hOpMUPOBAHHOTO
COCTOSTHUS ¥ OLICHKH
TIPOYHOCTH.
Homnyckarotcst
3HAYUTEIIBHBIC OMNOKH,
TIPOSIBIISICTCS
HEIOCTAaTOYHOCTh
BJIaJICHUS HABBIKAMHU 110
pALy noKa3zaTeneu,
OoOyuaroruiics
HCTIBITHIBACT
3HAYUTEJbHBIC
3aTpYAHEHUS MIPH
NPUMCHCHU N HABBIKOB B
HOBBIX CUTyallUAX.

OO0y4aronIuiicst YacTUIHO
BJIajieeT HaBbIKAMU
MCIIOJIb30BAHUS
MPOTPAMMHBIX CPEJICTB
MaTeMaTU4eCcKOro
MOJICITUPOBAHUS
KOHCTPYKIM#I IS aHaIH3a
HAaIpsHKEHHO-
Je(hOpPMUPOBAHHOTO
COCTOSIHHS M OLICHKH
MPOYHOCTH.

HaBwixu ocBOCHEI, HO
JIOITYCKAIOTCS
HE3HAYUTEIIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPYIHCHUS
MpU TIEPEHOCE YMCHUH Ha
HOBEBIC, HCCTAHIAPTHHIC
CUTYaIIUH.

OOyuarontuiics B
ITOJIHOM 00BEME
BJIAJICET
HaBBIKAMH
HCIIOJIb30BaAHUS
MPOrPaMMHBIX
CpecTB
MaTeMaTHYECKOrO
MOJICTIPOBAHUS
KOHCTPYKLUH 15t
aHaIm3a
HAIPSDKEHHO-
JehoOpMUPOBAHHO
0 COCTOSIHUS U
OLICHKU
MPOYHOCTH.
Csoboano
MPUMEHSCT
TIOJTy9ICHHEIC
HaBBLIKH B
CUTYaIUsIX
TOBBIIIICHHOH
CJIO’KHOCTH.
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[Ikanbl OLIEHUBAHUS PE3YJbTATOB MPOMEKYTOYHOM aTTecTallud U HX
OIHMCAHUE:

dopMa NPOMEKYTOUHOM ATTeCTALMHU: 3a4€T, IK3AMEH.

[IpomexxyTouHast artectanus oOydaronmxcs B (opme 3adera MpOBOAUTCS
M0 pe3yJbTaTaM BBITIOJIHEHHSI BCEX BUIOB y4e€OHOU paldOThI, MPEAYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JaHHOW AMCIMIUIMHE (MOJYJI0), MPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemectpa. OueHka
CTENEHU JTOCTHKEHUSI OOYYAIOIIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOY4YEHUS IO
JUCIUIUIMHE (MOYJI0) TPOBOJUTCS MpernojaBareiieM, BEAyIIUM 3aHsITHS IO
JUCHUIUIMHE  (MOJYJI0)  METOJAOM  JKCIepTHOW  ouneHku. [lo  wuroram
MPOMEXKYTOUYHOM aTTECTAlMM IO JUCIUIUIMHE (MOIYII0) BBICTABIACTCS OLICHKA
«3aYTEHO» UJIU «HE 3a4TCHOY.

K npomexyTrodHoil —aTTecTtalMi  JOMYCKAIOTCS  TOJBKO  CTYJICHTHI,
BBINIOJTHUBIIIME BCE BHUJIBI Y4eOHOU paboOThl, MPEAYCMOTpPEHHbIE pabdoyeit
MPOTPaMMOM MO JUCHUIUIMHE: TIPOIILIU TPOMEKYTOUYHBINH KOHTPOJIb.

MIxana
Onucanune
OLlCHUBAHUSA

BolinonHeHs! Bce BUABI y4eOHOM pabOThI, IPEAyCMOTPEHHbBIE
yueOHbIM T1aHOM CTYJIE€HT JEMOHCTPUPYET COOTBETCTBUE
3HaHWW, YMEHUHM, HAaBBIKOB NPHUBEIECHHBIM B TabiMLaX
nokazaTteynel, omnepupyeT NpUOOPETEHHBIMU  3HAHUSIMH,
YMEHHUSMHU, HAaBbIKAMM, IIPUMEHsSET HUX B CHTyaUHsX
HOBBIIIEHHOHN CJI0XHOCTHU. [Ipy 3TOM MOTyT OBITH TOMYILEHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYJHEHUs IpHU
AHAJIMTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUM U YMEHUN Ha
3 HOBbI€, HECTAaHJApPTHbICE CHUTyallMM WM  OOydYaroluiics
ATIEHO JNEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHWM, YMCHUU,
HAaBBIKOB 110 IpeaMeTy. HaBbIKM OCBOEHBI, HO JIOIIYCKAKOTCS
HE3HAYUTEJbHbIE OLIMOKM, HETOYHOCTH, 3aTPyJHEHUs Npu
[IEPEHOCE YMEHUN HA HOBBIC, HECTAHAAPTHBIE CUTYALlMU WIN
oOydJarouuiicss JIEMOHCTPUPYET 3HAYUTENbHBIE  OIIMOKH,
IPOSIBISIET HEIOCTATOYHOCTh 3HAHWM, YMEHUN W BIAICHUSA
HaBBIKAMH IO HECKOJBKUM TeMmaMm mnpeamera. OOydaromuiics
WCIIBITBIBAET 3HAYUTENIBHBIE 3aTPYyAHEHUS NPU IPUMEHEHHUU
YMEHHMU U HABBIKOB B HOBBIX CUTYaIUAX.
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He BemonHen oawn wunu Oojee BUAOB y4eOHOM paboOTHI,
IPEAYCMOTPEHHBIX YU€OHBIM TJIAHOM.

CTyaeHT JEMOHCTPUPYET HEIMOJTHOE COOTBETCTBUE 3HAHHM,
YMEHUI, HAaBBIKOB IPUBEJICHHBIM B Ta0JMIAX IOKa3aTeseH,
He 3aureno JOMYCKAIOTCS  3HAYHMTEIIbHBIC OIIINOKHU, MIPOSIBIISICTCS
OTCYTCTBUE 3HAHUH, YMEHUH, HABBIKOB I10 Py MOKa3aTeleH,
CTYICHT MWCHBITBIBACT 3HAYWTENbHBIC 3aTPYyAHEHUS] TpHU
OTICPUPOBAHUN 3HAHUSMU U YMEHUSIMU TIPU MX IEPEHOCe Ha
HOBBIE CUTYaIlUH.

[TpomexxyTouHas arrectamus 00yJarmxcs B popme 3K3aMeHa MPOBOIUTCS
[0 pe3yjbTaTaM BBIMIOJHEHHUS BCEX BUIOB YUeOHON pabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM I10 JAaHHOW JUCHUIUIMHE (MOIYJII0), TIPH 3TOM YUYHUTHIBAIOTCS
pe3yJIbTaThl TEKYILETO KOHTPOJS YCIEBAEMOCTH B TeueHHE ceMecTpa. OIlleHka
CTETICHH JIOCTHKEHUSI OOYyJarOIMMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHUS I10
JUCHUIUIMHE (MOJYJII0) TPOBOAMTCS TMPEnojaBaTeieM, BEAYIIUM 3aHATUS IO
JUCHUIUIMHE  (MOJYJII0)  METOAOM  DJKCIepTHOM  oueHku. [lo  wrToram
MPOMEXYTOUYHON aTTECTAlMM IO JUCIUIUIMHE (MOMYIII0) BBICTABIACTCS OLICHKA
COTJIMYHOY, «XOPOIIO0Y», KYAOBICTBOPUTEIBHOY WM «HEYIOBICTBOPUTEIBLHOY. ,

K mnpoMexyTouHoW aTTecTallud JOMYCKAIOTCS  TOJBKO  CTYJCHTHI,
BBITIOJTHUBIIINE BCE BHABI Yy4yeOHOH paboThl, MPEAYCMOTPEHHBIE paboyeit
MPOTPaMMOM MO JUCHUILUIMHE MPOLLIN TPOMEKYTOUHBIN KOHTPOJIb.

[Ixana oueHuBaHusA Onucanune

BeimonHeHnsl Bce BHUAbl  y4yeOHOM pabOThl, NPEIyCMOTpPEHHBIE
yueOHbIM M1aHOM. CTYAEHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHMH, HaBBIKOB NPHUBEIECHHBIM B TaOiuIax IoOKa3aTeleH,
onepupyeT MNPHOOPETEeHHBIMU 3HAHMSMHU, YMEHUSMH, HaBBIKAMHU,
IPUMEHSIET UX B CHUTYyalUsIX IMOBBIIIEHHON ciioxkHOocTH. [Ipu 3TOoM
MOTYT OBITh JIONYILEHbl HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTPyJHEHUS MPU aHATUTHUYECKHUX Olepalusx, MepeHoce 3HaHUN U
YMEHMH Ha HOBBIE, HECTAHJAPTHBIE CUTYALIHH.

OmmuHO

BeinonneHs! Bce BUJbI yueOHOM pabOThI, TPEeTyCMOTPEHHbIE
y4eOHBIM IIJIAHOM.

OO0yuarmuiics IeMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHHM,
Xopouio YMEHUI, HABBIKOB 110 TIpeaMeTy. HaBbIKM OCBOEHBI, HO TOITyCKAKOTCSA
HE3HAUUTENIbHbIE OIINOKHN, HETOYHOCTH, 3aTPyJHEHUS IIPU TIepeHoce
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYaIUN.

BrimonHeHs! Bce BUIBI yueOHOU pabOThI, TPEyCMOTPEHHBIE
y4eOHBIM IJIAHOM.

OO0yuarmuiics IeMOHCTPUPYET 3HAYUTEILHBIE OIMUOKH, TPOSIBISET
HEJOCTATOYHOCTh 3HAHUM, YMEHUH M BIAJCHUS HaBbIKAMHU 110

Y 10BIIETBOPUTENBHO

12



HECKOJIBKUM ~ TeMaM mpenMeTa. OOydaromiuiics HCHBITHIBACT
3HAYUTEIIBHBIC 3aTPYAHECHUS [IPU IPUMEHEHUH YMEHHUN U HAaBBIKOB B
HOBBIX CUTYyalUsX.

He Bemmomnen oauH win Oojee BHAOB y4dyeOHOW paboTHI,
MPEIYyCMOTPEHHBIX y4eOHBIM IUTaHOM. CTYACHT JIEMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB TIPUBEICHHBIM B
Ta0JIMIAxX IIOKa3aTesaei, JOMYCKAIOTCA 3HAYMTEIbHBIC OINUOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAHWW, YMEHHM, HAaBBIKOB TIO pSIy
MOKAa3aTeJIe, CTYJACHT HCIBITHIBACT 3HAYMTEIbHBIC 3aTPYIHCHHS
IpU OMEPUPOBAHUU 3HAHMSIMA U YMECHHSIMH TIPH UX TIEpPEHOCE Ha
HOBBIC CUTYAIUH.

HeynosnersopurensHo

@DOH/BI OLEHOYHBIX CPEACTB IPEJCTaBICHbl B NMPUIOKEHUU 4 K paboueit
IIporpamme.

DOoHbI OLEHOYHBIX CPEICTB MPeACTABJICHBI B IPUJI0KEHUH 2 K padoueil
nporpaMmme.

7. YueOHO-MeTOAMUYECKOEe M HH(OPMAITHOHHOE o0ecnevyeHre TUCHUIIIHHBI.

a) OCHOBHAs JJUTepaTypa:

3anuznsk, B. E. BBenenue B MareMathueckoe MOJCIUPOBAHUE © yueOHOE
nocoobue mist By3oB / B. E. 3amususk, O. A. 3omotoB. — MockBa
N3narensctBo KOpaiit, 2021. — 133 c¢. — (Bricuiee obpaszoBanue). — ISBN
978-5-534-12249-7.

URL.: https://urait.ru/bcode/476288
0) 10MOJIHUTEJIbHASA JIUTEpaTypa:

bopnosckui, I'. A. @u3N4ecKue OCHOBbI ~ MAaTEMATUYECKOTO
MOJICTTUPOBAHUS : Y4€OHHMK U MPaKTUKyM st By3oB / I'. A. bopmoBckuii, A.
C. KongparseB, A. Yoynepu. — 2-¢ wm3a., ucnp. U gomn. — Mocksa :
M3parensctBo [Opaiit, 2020. — 319 c¢. — (Beicmee oOpa3oBanue). —

ISBN 978-5-534-05365-4.
URL.: https://urait.ru/bcode/452264

B) IpOrpaMMHoOe o0ecrneyeHne U HHTEPHET-Pecypcehl:
[IporpammHuoe obecrieueHue:
- YHUBEpCaJIbHAs MporpaMma MeTo/1a KOHEUHBIX 3JICMCHTOB, IIpUMEHsAEMas Ha
MPEIPHUATHIX MAITHHOCTPOCHHSI,
- yHHBepcanbHas mporpamma 3-D mpoekTHpoBaHMs, IpHMEHseMas Ha
MPEIPHUATHIX MAITHHOCTPOCHHSI,
- oprcHOE TIPOTPaMMHOE 0OeCIICUCHHE.
HuTepHeT-pecypcehl He IPeTyCMOTPEHEI.
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8. MaTepua/jibHO-TeXHHYecKoe o0ecnedeHue TUCHMIIUHBI.

o Aynutopust 1 JEKUMOHHBIX M NPAKTUYECKUX 3aHSITHI: CTOJIBI
yuyeOHbIE CO CKaMbsIMHU, ayAMTOPHAas JOCKA, HACTEHHBIM MPOEKLMOHHBIA 3KpPaH.
Pabouee mecTo npemnopaBarens: CToi, CTYJI.

. KoMmneloTepHblii  Kjlacc: CTOJBI, CTYyJbs, MapKepHas JI0CKa,
KOMITBIOTEPBl € MPHUKIAJHBIM TEMAaTHYECKUM IPOrPaMMHBIM OOECIEYECHHEM,
MTOIBECHOM IPOEKTOP C MHTEPAKTHBHOM JOCKOW. Paboyee MecTo mpemnojaBaresis:
CTOJI, CTYJI, KOMIIBIOTED.

9. Meroauyeckue peKOMeHIAMUM ISl CAMOCTOSITEILHON padoThI
CTY/IEHTOB.
3amauaMy CaMOCTOSITEIFHOU PAOOTHI CTYICHTOB SIBIISTFOTCS:

Cucrematuszanusi W 3aKpEIUICHUE TIOJYYECHHBIX TEOPETHUUYECKUX 3HAHUU W
MPaKTUYECKUX YMEHHUI CTYJCHTOB;
VYriryOiieHne u pacimpeHne TEOPEeTUIECKON TTOATOTOBKH;
dopMupoBaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIIUIO U CIEIUATbHYIO JINTEpPaTypy;
Pa3BuTHe mo3HaBaTEIbHBIX CIIOCOOHOCTEW M aKTUBHOCTH CTYJICHTOB, TBOPUYECKOM
WHUIIAATHBBI, CAMOCTOSATEILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;
Hcnonb3oBaHue  Marepuana, COOpaHHOTO M TOJYYEHHOTO B X0l
CaMOCTOSTENIbHBIX 3aHATUH Ha MPAKTHYECKUX 3aHATHSX, MPU HANUCaHUU
KYPCOBBIX M BBIITYCKHON KBaNu(pUKAIMOHHOW paboT, st 3dPeKTuBHOU
MOJATOTOBKY K UTOTOBBIM 3a4€TaM U dK3aMEHaM.

N3yuenne  AWCHMIUIMHBI  JIOJDKHO  CONPOBOXKIATHCS ~ WHTECHCUBHOMN
CaMOCTOSATENIbHON PaboTOM CTYIEHTOB ¢ PEKOMEHIOBAaHHBIMH TPETOaBaTEIIMU
JUTEPATYPHBIMA UCTOYHUKAMU U C MaTepHaIaMH, TIOJyICHHBIMU Ha JICKITMOHHBIX,
MPAKTUYECKUX 3aHATHSAX M JTA0OpaTOpHBIX paboTax. CTYIAEHT JOHKCH TOMHHTD,
YTO HAYWHATHh CAMOCTOSITCIbHBIC 3aHATHS CJCAYeT C TEpPBOTO THS H3Y4YCHUS
JTUCITUTUTMHBI M TIPOBOJIUTH MX PeryssipHO. OUeHb BaXHO MPHUIOKUTH MAaKCHUMYM
YCUJIUM, BOJIM, YTOOBI 3aCTaBUTH ce0s paboOTaTh C MOJHOW HArpy3KOH C IEpPBOTO
TTHSL.

Kaxnprii cTyneHT HOKeH caMm IUJIaHUPOBAaTh CBOIO CaMOCTOSITEIBHYIO
paboTy, MCXONS U3 CBOMX BO3MOXKHOCTEH U TPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJTHEHHWE PAOOTHI, co3daeT Oojiee CIIOKOWMHYH0 OOCTaHOBKY, YTO B HTOTC
MOJIOKHUTENHHO CKA3bIBAETCSl HA YCBOCHUU MaTepuaa.

Ha ocHOBe wu3ydeHHS pPEKOMEHIOBAHHOW JHUTEPATyphl IelIeco00pa3HO
COCTaBUTh KOHCIIGKT OCHOBHBIX TEPMHHOB, TIOJIO)KCHHA W  OIPEACIICHHM,
TPEOYIOIMNX 3alIOMUHAHKS M HEOOXOIUMBIX JJISI OCBOSHHUS Pa3/IeIOB JUCITUTIINHEIL.
JIisi  TITOMOTBOPHOM pabOThl HEMAJIOBAKHOE 3HAYeHHWE UMeeT 0O0CTaHOBKa,
opraHuzaius pabodero Mecta. HyxHo moOuthbcsi, 4ToOBI MeCTO pabOTHI MO
BO3MOXHOCTH OBLJIO MOCTOSIHHBIM. PaboTa Ha MPUBBEIYHOM MECTe JAeNaeT ee Oosee
MJI0I0TBOPHOM. [IpOyKTHBHOCTE PabOTHI 3aBUCHUT OT MPABHIBLHOTO YEPEIOBAHHMS
Tpyna u otasixa. [loaToMy KaXkple yac WM ABa CIeAyeT aenaTh, nepepbiB Ha 10-
15 MuHyT. BBIXOIHBIC THU JIydIlle IMOCBATHTH AKTHUBHOMY OTHABIXY, 3aHATHIM
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CIIOPTOM, MPOTYJIKAMU Ha CBEXEM BO3Iyxe U T.1. Jlake mepeKimoueHne ¢ 0JHOro
BU/Ia YMCTBEHHON pabOThI Ha IPYTOil MOXKET CITY’KUTh aKTUBHBIM OTJIBIXOM.
Oco0oe MecTo yaensercs KOHCYJIbTUPOBAHHIO, KaK OJHON U3 GopM OO0ydeHUS U
KOHTPOJISI CaMOCTOATENbHOM paboTel. KoHCynbTHpOBaHUE IMpeanogaraeT 0coObM
o0pa3oM  OpraHM30BaHHOE  B3aWMOJICHCTBHE  MEXIy  IpenojaBaTeieM-
KOHCYJTBTAaHTOM M CTYJCHTaMH, HAMNpaBJICHHOE Ha pa3pelieHue MpodieM u
BHECEHUE MO3UTHUBHBIX U3MEHEHUN B JCSITENLHOCTD CTYICHTOB.

9.1 MeToauueckue YKa3aHus 110 BBINMOJTHCHUIO M OCIJOPMJIGHI/IIO
BBINNOJHCHHBIX ITPAKTHYC€CKHX 3aJaHUM O JTUCHHILUINHE «MaTeMaTH4ecKoe
MOACTUPOBAHNEC TEXHUICCKUX CUCTEMD

9.1.1 TpeboBanusi K 0pOPMIEHHIO BHITIOJHEHHBIX PAKTHYECKUX 3a1aHUM
¢ BrmonaHeHHOE MPaKTUYECKOE 3a/IaHue JOJKHO OBITH O(OPMIICHO Ha JIHCTAaX
dbopmata A4 co ClEenyIOMKUMHU HOJSIMHU:

e JleBoe - 25 Mm.
e Bepxnee - 15mm.
o [IpaBoe - 15wmm.
e Hwmxnee - 15mm.

e BhINoJIHEHHOE MPAKTUYECKOE 33/IaHUE JTOJDKHO HMETh TUTYJIbHBIA  JIUCT.
[Tpumep odopmiieHUS] TUTYJIBHOTO JIMCTA MOKa3aH B MPHJIOKEHUU.

e BrInosHEHHOE TPAKTHUUYECKOE 3aJaHue JIOJDKHO — COJAEpXaTh  CIEIYIOLIUe
pa3aensbl:

Conepxanue.

Bgenenue.

OcCHOBHAsI 4acCThb.

3aKIIIO4YeHUE.

Comucok HMCHOJIb30BAHHOW JIUTEPATYPHI.

[Ipunoxenus (He SBISIOTCS 00S3aTEIBHOM YACTHIO OTYETA).

o CrpaHuibl  OTY€Ta  JIOJDKHBI  OBITh  MpoHyMepoBaHbl.  Hymeparus
HAauYMHAETCS CO BTOpPOM cTpaHuilbl. Ha TUTYJIBHOM JMCT€ HOMEp CTpaHUIIE
HE TPOCTaBISETCS.

e B 0OCHOBHOI YacTHW HaXOJATCS BCE MPOHYMEPOBAHHBLIE TJaBbl, maparpadbl U
nojamnaparpadai.

Hywmepamus naparpadoB u noamaparpadoB MPOU3BOAITCS CIEAYIOIIAM

obpazoM:

o [lepBas nudpa obo3HaAYaeT HOMEDP TJIABHI.

e Bropas nmudpa - nopsakoBeiii HOMep mnaparpada.

e Tperbs uMPpa - MOPSAKOBBIM HOMEp moanaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 riaBbl 3:
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e |lIl Onucanue pacueTHOM cXeMbl
e 3.2 I'paHuUYHBIE YCIOBUS
e 3.2.5 I'pannuHbIe YCJIOBHS N0 NepeMeleHusAM

Hywmepanusi puCyHKOB NPOM3BOAUTCS CIEAYIOLIUM 00pa3oM:
e IlepBas uudpa ob603HAYAET HOMEP TJIABHI.
e Bropas mudpa - NOpsAKOBBIA HOMEpP PUCYHKa B IJIaBe.

Hanpumep, pucyHok B TiiaBe 3, UMEIOIIMA MOpAIKOBbIA HOMep 11:

e Puc. 3.11. /lmaoroBoe OKHO BBOJA HCXOIHBEIX JaHHBIX
Touka B KOHIIE Ha3BaHUA TJIaBbl, Maparpada, nojamaparpada U pUCyHKa He

ctaButTca. Ha3BaHue riiaBbl MUIIETCS 3arJIaBHBIMU MOJTYKUPHBIMU OyKBamu.
Ha3Banus naparpadoB u noamnaparpadoB MUITYTCS CTPOYHBIMU
MOy KUPHBIMUA OYKBaMHU, 33 UCKIIOUEHUEM NIEPBOM OYKBBI, 3arJaBHOM.

[Toamaparpadsl MOTYT OBITH BBIJIETICHBI KYPCHUBOM.

Hymepamusi  ucronb3oBaHHOM — JUTEpATypbl  MPOU3BOAUTCS MO0 B
andaBUTHOM TMOpPSAKE, JHUOO MO Mepe CChUIOK Ha HEE B TEKCTE KYpCOBOM
paboTHI.

[Tpumepsbl oopmiieHHsT TUTEPaTYPHI.
Kuaurn:

e bunepman B.JI. — Teopust mexannueckux konedbanuii. — M.: Beici. mikosna,
1980. — 408 c.

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

e bopucos 10.C., baarosemenckuii FO.H., JImutpuuenko C.C.,
[TankpaToB H.M. AHanu3 npuMEHUMOCTH YPaBHEHUN U UCCIIEAOBAHUE
dbopmbl KpuBOH ycTanocTH // 3aBojckast naboparopus. J[narnoctuka
martepuaion, 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.
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9.1.2 Tpe6oBaHusA K COAEPKAHMIO Pa3/1eJIOB BHINOJHEHHBIX MPAKTHYECKUX

3aJaHul

1. B comep:xkaHMM JOJDKHBI OBITh TPEJCTABICHBI Ha3BaHWs BCEX TJaB,
naparpadoB u noanaparpagoB ¢ ykazaHHEM HOMEPOB HAYaJbHBIX CTPAHHII.

2. Bo BBegeHMH OOOCHOBBIBACTCS AKTYyaJIbHOCTh W CTaBUTCA 1€db pPabOTHI,
MEPEUHCIAIOTCS pEllaeMble 3aJa4yd M JAaeTCsl KPaTKOE COJAEpXKAaHUE BCEX
riaB. Jlns KypcoBOro MpoeKTa, COJIEpKallero KOHKPETHBIE 3a/ayd, HAeTcCs
MTOCTaHOBKA 3a/1ay.

Teopernyeckas padoTa MOKET HOCUTh ONMUCATENbHBIA WIH

METOJIMYECKUN XapakKTep.

3. B ocHoBHOM YacTH HOI[pO6HO OIINCBIBACTCA ITOCJICAOBATCIIBHOCTL PCHICHUA

3aa4Ml.

Ilpumepnwtii nnaH OCHOBHOW YacCTH

[ToctanoBka 3agaun. CBeneHUsT 00 OOBEKTE WCCIEIOBAHUA U
00J1aCTH MAaIMHOCTPOEHHMUSI.

TeopeTnueckne  OCHOBBI ~ pELIEHUS  3aJa4yd,  MCIOJIb3yEMbIE
QJITOPUTMBI.

Omnucanue NporpaMMHOIro o0ecreyeHus

HcxonHbie JaHHbIC, OMMMUCAHNUE PACUETHOU CXEMBI.

Xapakrepuctukn monenn MKDO. KonudecTBo 351€MEHTOB, y3IIOB,
CTereHel CBOOOIbI.

OnucaHnve TUIOB KOHEYHBIX AJIEMEHTOB.

Nudopmanus 00 yclioBUSIX 3aKpEIJIEHUSI U HATPYKEHHUSL.
[locnenoBarenbHOCTh  (DOPMHPOBAHUS ~ MOJIEAM  CPEACTBAMHU
nporpammbel MKD, 0cOO€HHOCTH MOATOTOBKH MOJENH.
Wudpopmanius o mpouecce pelieHus 3a1aun.

CBeneHns O KOMIBIOTEPE, XapaKTepUCTHMKax mnporpammbl MKO
(Ha3Banue, BEpCHS, BO3MOKHOCTH), HEOOXOTUMBIX
BBIYMCIIUTENBHBIX PECYPCaX, BPEMEHHU PELICHUS.

AHaIU3 pe3yabTaTOB PACUETOB.

4, B 3akjJIl04YeHMH JlaeTCd KpaTKas OICHKA W  OCHOBHBIC  BBIBOIBI
BBITTOJTHEHHON palOTHI.
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5. B mpuiosxkeHue BBIHOCUTCA WH(DOPMAIMOHHBIA MaTepuan, He TpeOyrolui
JIETANbHOTO PACCMOTPEHHUS B OCHOBHOW YacTH (Hampumep, Tabaulpl, rpauku,
PUCYHKH, JIUCTUHTH MPOTPaMM U T.I.)

9.1.3 TpeOoBaHusi K BLINOJHEHUIO MPAKTHYECKHUX 3aIaHU I

1. TlpakTrueckoe 3aaHue TOJKHO OBITH O(QOPMIIEHO COTJIACHO TpeOOBAHUSIM
YKa3aHHBIM BBIIIIE.

2. Copneprxanue MPaAKTUYECKOTO 3a/IaHus JTIOJKHO COOTBETCTBOBATh
MIEPEUYHCIICHHBIM BBIIIEC TPEOOBAHMSIM.

3. IlpakTuueckoe 3agaHue JOHKHO OBITH CHAHO 32 JBE HEJENH 0 OKOHYAHUSA
cemecTpa.

10. MeToanuyeckue peKOMeHIAIUHM 1JI5 MPenoaaBaTesis

B3aumopeiicTBue mpenojaBaresis CO CTYJCHTAMH MOXHO pa3JeliuTh Ha
HECKOJIbKO COCTaBIIIONIMX — JIEKIIMOHHBIE, MPAaKTHUYECKHEe U J1abopaTopHbIC
3aHATHS. M KOHCyJbTUpoBaHue. IlpemomaBaTenb JOMDKEH MOCIEI0BATEIBHO
BBIUYUTATh CTYJEHTAM psJ JIEKIUH, B XOJE€ KOTOPBIX CJIEAYeT COCPEAOTOUYUTH
BHHMAaHHE HA KJIFOUEBBIX MOMEHTAX KOHKPETHOIO TEOPETHYECKOro Marepuana, a
TaK)Ke€ OpPraHu30BaTh MPOBEJCHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBIIUIEHUE CTYACHTOB, CTUMYJHPOBATh CaMOCTOSITEIIBHOE
U3BJICUCHUE UMHU HEOOX0JuMOW WHGOPMAIIMK W3 PA3IUYHBIX HCTOYHHUKOB,
CPaBHUTEIIbHBIM aHAIU3 METOJOB PEIICHHM, COIMOCTABICHUE MOJYyYEHHBIX
pE3yNbTaToOB, POPMYIUPOBKY U apPTYMEHTAIIMIO COOCTBEHHBIX B3TJISI0B HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HayasioM npenoaaBaHus NPENnoAaBaTEN0 HEOOX0IUMO:

- U3YYUTH pabOUyI0 MPOrpamMmy, HEJIH U 3a1a4u JUCHUTIIUHBI,

- YETKO MPEJICTABJISITh ceO€, KaKUe 3HaHMs, YMEHHS U HABBIKU JIOJKEH MPUOOpECTH
CTYJICHT;

- IO3HAKOMUTCS C BUJIaMU y4eOHOU paboThI;

- U3YYHTh COJEpPKaHUE PA3EI0B IUCIUILIAHBI.

B Xxoze nEeKUMOHHOTO 3aHATUA MpEnoAaBaTelib JOJDKEH Ha3BaThb TEMY,
y4eOHbIE BOINPOCHI, O3HAKOMHUTH CTYICHTOB C TMEPEYHEM OCHOBHOU U
JOTIOJIHUTENIbHOW JINTEPATYPhI 110 TEME 3aHATHS.

Bo BcrynuTenbHO# YacTu JIeKUMHM OOOCHOBATh MECTO U POJIb U3ydaeMou
TEMbl B Y4YeOHOW AMCIMIUIMHE, PACKPBITh €€ IMpakThuueckoe 3HadeHue. Eciu
YUTAETCs HE NepBas JIEKIUs, TO HEOOXOIMMO YBS3aTh €€ TEMY C IpeablAylIeH, He
Hapylas JIOTUKUA U3JI0KEeHHsI y4eOHOro martepuaina. JIeKIuio ciieqyeT HauyuHaTh,
TOJIbKO 4E€TKO 0003HAUMB €€ XapaKTep, TEMY U KPYr T€X BONPOCOB, KOTOPHIE B €€
xo0Jie OyAyT pacCMOTPEHBI.

B ocCHOBHOW 4YacTH JIEKUMHU CIEAYET PACKPBIBATH COJAEpKAHUE YUEOHBIX
BOIIPOCOB, AaKIEHTUPOBaTh BHHMAHUE CTYJECHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHHSIX U TIPOIECCaX, OCOOCHHOCTSAX MX MPOTEeKaHMs. PaCKphIBaTh CYITHOCTH U
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coJiepKaHUe PA3IUYHBIX TOYEK 3PEHMS] M HAYUHBIX MOJIXO0J0B K OOBSICHEHUIO TE€X
WIM WHBIX SsIBIEHUH U mporeccoB. Clenyer apryMEHTHPOBAaHO OOOCHOBATH
COOCTBEHHYIO TO3WIIMIO IO CIIOPHBIM TEOPETUYECKUM Bompocam. [IpuBoauTh
MpUMeEpHI. 3a/1aBaTh MO0 XOAY M3JIOKEHHUS JICKIIMOHHOTO MaTepuania pUTOPUYECKUE
BOIIPOCHl M CaMOMYy JaBaTh Ha HHUX OTBET. OJTO CIOCOOCTBYET aKTHBU3AINH
MBICTUTEIBLHON AESATEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMaHUS U UHTEpeca
K MaTepuany JIeKIuu, ee cojaepkaHuto. lIpenonaBaTens JOKEH PYKOBOJUTH
paboToOil  CTYACHTOB IO KOHCHEKTHPOBAHWIO JICKIIMOHHOTO  MaTepuaa,
OIYEPKUBATh HEOOXOJAUMOCTh OTPAXKEHUSI B KOHCIIEKTAX OCHOBHBIX IMOJOKEHUU
U3y4aeMou TeMbl, 0CO00 BBIJEISISI KATErOPUMHBIN anmapar.

B 3axirouynTenbHON 4YacTH JIEKIMH HEO0OXOAUMO CPOpMYIHpPOBATH OOIIHE
BBIBOJIbI IO TEME, PACKPBIBAIOLINE COAEPKAaHUE BCEX BOMPOCOB, OCTABICHHBIX B
nexuuu. OOBABUTH TJIAH OYEPEAHOTO0 CEMUHAPCKOTO MM J1a00pPaTOPHOTO 3aHSATHS,
JaTh KpaTKUE PEKOMEHJALMUH II0 TOJATOTOBKE CTYJAEHTOB K CEMHUHApy WIHU
nabopatopHoii pabote. OmnpenenuTb MECTO M BpeMsl KOHCYJbTAIIMU CTYJEHTaM,
MOXKEIaBIIMM BBICTYIIUTH Ha CEMUHApe ¢ JoKJIagaMu U pedeparamu 1Mo
aKTyaJIbHBIM BOIIPOCaM OOCYK/1ae€MOU TEMBI.

[lenp mpakTHYECKUX M JAOOPATOPHBIX 3aHATUNA - O0OECIEUUTh KOHTPOJb
YCBOCHHMS yU4eOHOIro MaTepuayia CTyJE€HTaMU, paCIIMPEHUEe U YTIyOJIeHUEe 3HAHUMH,
MOJYYCHHBIX UMHU Ha JICKIMSAX U B XOJAE CaMOCTOSATENIbHOU paboThl. [loBbIIeHHE
3O PEKTUBHOCTH TPAKTUUYECKUX 3aHITUN JOCTUTACTCS MOCPEACTBOM CO3JaHUS
TBOPYECKOW OOCTAaHOBKM, pacrojiararoiieil CTYJE€HTOB K BBICKa3bIBAaHUIO
COOCTBEHHBIX B3IVISIOB M CYXXJIEHUU MO OOCYKIaeMbIM BOMpPOCaM, >KEJIAHUIO Y
CTYJICHTOB NOPa0OTaTh Y JOCKH MPU PEIICHUH 3a]1a4.

[Tocne kaxaoro JEKIMOHHOTO, Ja0OPAaTOPHOTO U MPAKTUUYECKOTO 3aHSATHUS
clenaTh COOTBETCTBYIOIIYIO 3alMCh B JKypHajaxX ydyeTa MOCEIIaeMOCTH 3aHSTUN
CTyJICHTaMH, BBISICHUTH Y CTapOCT YYEOHBIX TPYIIN MPUYUHBI OTCYTCTBUSA
CTyIEHTOB Ha 3aHATUAX. [IpoBOAWTH TpyNIoOBBIE W  UHIWBUILYAIbHBIC
KOHCYJIbTAllMM CTYJIEHTOB 0 BOIPOCAaM, BO3HUKAIOIINM Yy CTYyJAEHTOB B XOJ€ HX
MOATOTOBKHY K TEKYIIEH U MPOMEKYTOYHOU aTTECTAI[UU 10 YICOHOU AUCITUIUIMHE,
PEKOMEHIOBATh B MOMOIIb YYEOHBIC U IPYTHE MaTEpHabl, a TaKXKe CIPABOYHYIO
IUTEPATYpYy.

DK3aMeH WIHM 3a4eT MO0 JUCLUUIUIMHE MPOBOAUTCS B (POpME MHUCHMEHHOTO
AK3aMEHa C TMOCJEAYIOIIeH WHIWBUAYaTbHOU Oecelol CO CTYJEHTOM Ha OCHOBE
BOIPOCOB, C(HOPMYJIMPOBAHHBIX B 3aYETHBIX WJIM SK3aMEHAIlMOHHBIX Ouierax. B
OMJIET BHOCUTCS JIBA TEOPETHUUECKUX U OJIMH MPAKTUUECKUN BOMPOC U3 PA3TUIHBIX
pa3/iesioB TUCHUIUIMHBI 1Ji1s1 0oJiee MOJHOM MPOBEPKH 3HAHMM CTyIeHTOB. OlieHKa
BBICTABJISIETCS TIperojiaBaTeseM M OOBABIsAETCS Mocie orBeTa. IlpenonaBarens
MPUHUMAIONIMNA 3a4eT WIM DSK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a
MIPABUJIBHOCTH BBICTABJICHHS OLICHKH.
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[Tpunoxenue 1.

CTpyKTypa u coiep:kaHNe TUCHUILINHBI «MaTeMaTHYecKoe MOAeTHPOBAHHE TEXHHYECKHX CHCTEM) 10 HANIPABJIEHUIO
01.03.02 [Ipuknagnasi MaTeMaTHKA U HHPOPMATHKA

(0axasaBp)
Buabi yueOHo# padoThl, DonM
2 = 8 BKJII0OYAs Buabl caMoCcTOATEILHOM LE)
S| 35 CaAMOCTOSITEJIbLHY IO padoThI
Pa3nen S = O aTTec
s E z padoTy CTYyAEeHTOB, CTY/JAEHTOB —
n/n o © | M TPYA0EMKOCTH B 4acax
J | TUC | JIag | CPC | KCP | K.P. | K.IL | PTP | Pegepar | K/p | D | 3
HlecToi cemecTp
Tema 1. Cnocoowvl modenuposanusn
Hecyuwjux KOHCmpPYKyuil 01
1.1 | pacuema nanpasxcenno- 6 1-6 6 12 18
0ehopMupoeannozo cocmoanus u
OUEeHKU RPOYHOCHU.
Tema 2. Buowl npedenvnozo
1.2 | cocmoanua necywyux koncmpykyuii | 6 7-12 6 12 18
U Kpumepuu OyeHKu RPOUHOCHU.
Tema 3. Memoowt onpeoenenusn
HAazpy30K 0151 MOOEAUPOBAHUS U
13 | pacuema nanpounocms necymux 6 1318 | 6 | 12 18
Koucmpykyuii. Pacuem na
HPOUHOCHb 6 6ePOAMHOCHIHO
nocmanogke.
Dopma ammecmayuu +
Bcero 4acoB o JucHumninie 18| 36 54
B IIIECTOM CEMECTpe
CenbMmoii cemecTp
Tema 4. Ocobennocmu pacuema na
14 | npounocms ceapnvix 7 1-6 18 18
KOHCMPYKUUL.
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Tema 5. Koncmpykmopcko-
mexHo102u1ecKue memoowl
nOGbIULEHUA RPOUHOCHU CEAPHBIX
KOHCMPYKUUL.

7-12

18

18

1.6

Tema 6. Cmpykmypnas mexanuka
KOMNO3UUUOHHBIX MAMEPUATIO8,
NPUMEHAEMBIX 8 HeCyujux
KOHCMPYKYUSAX.

13-18

18

18

(DOthl ammecmauuu

Bcero yacos no auCHUILIMHE
B HICCTOM CEMECTPC

54

54

BocbMmoii cemectp

1.7

Tema 1. Memoowt
YyeCcmeumeabHOCmu 6 3a0a4ax
ONMUMAILHO20 NPOEKMUPOBAHU
KOHCMPYKUUL.

1-2

12

30

18

Tema 8 Onmumanvroe
npoeKmupoeanue KOHCMPYKUuil Ha
OCHOGe aHau3a
uyyecmeumenvrnocmu. Ilpumenenue
Menmo0a KOHEYHBbIX 3JIEMEHMO08 015
aHanIu3a 4yecmeumenabHoCmu.
Memoo pacuema
uyeCcmeumenbHoCmu 6
cmamuyeckux 3aoauax. Ilpamoii
Mmemoo ougpgepenyuposanus.
Memoo conpasxcennvix
nepemennvix. Ananu3
uyeCMeuUmenbHoCmu 8 3a0a4ax Ha
coocmeennvle 3nauenus. Memoo
KOHEUHDBIX )JIEMEHNO08 6 340aUax
onmumuzayuu KOHCMpPYKYuil
MPAHCNOPMHO-MEXHOI02UYECKUX
komnaekcos. Ilpouedypvt pewienusn
3a0auu ONMUMU3AYUUU HA OCHOGE

3-10

58

116




Memooa KOHEYHBIX IJ1IEMEHM 08 C
npUMEHEeHUEM A1Z0PUMMO8
HeIUHEHHO20 NPOZPAMMUDPOBAHUS
Onmumusayus uacmom
COOCMBEHHBIX KOJ1eOaHUll.
Makcumusayus Kpumuueckux
HA2PY30K nOmepu yCmouuueocmu.

(DO[)M(I ammecmauuu

Bcero 4acoB 1o qucuruinee
B BOCBMOM CEMECTpPE

70

146

Bcero yacoB mo qucHUILIMHE BO BCEX
ceMecTpax

18

160

254




Ipunoowcenue 1 x

3 paboueii npoepamme
MUHUCTEPCTBO OBPA3OBAHUA 1 HAYKU POCCUMCKOU ®EJIEPAITNN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJEHHME BBICHIEI'O OBPA30OBAHIA

«MOCKOBCKUM NOJUTEXHUUYECKHU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasnenue: 01.03.02. Ilpuknaonas mamemamuka u ungpopmamuxa
(UnmennexkmyanbHble cucmemsl ynpaeieHus mpancnopmom)
Dopma obyuenus: ouHas
Buo npogheccuonanvroti oeasmenvrocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kadgheopa: /lunamuka, npounocmos mawiun u conpomueieHue Mamepuaios

@OH/ OLIEHOYHBIX CPE/ICTB
O JTUCIUIIJIMHE

«MaremaTndeckoe MOJC/JIUPOBAHNEC TEXHUYCCKUX CUCTEM»

Cocrag: 1. [IacniopT (poHI1a OLIEHOUYHBIX CPEICTB

2. Onucanue OleHOYHBIX CPEICTB:

DK3aMeHaIlMOHHBIE 3aIaHUS.
[TepeueHb BONPOCOB 171 KOHTPOJISI 3HAHUMN

Mockea, 2024 200
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MTOKA3ATEJ/Ib YPOBHA C®OPMHWPOBAHHOCTH KOMIIETEHLIMIA

Tabmuna 1

MaremaTu4deckoe MOJC/INPOBAHNEC TEXHUYCCKUX CUCTEM

®Iroc BO 3

B niporiecce ocBOeHMS JaHHOW AMCUIUTUIMHEI CTYIEHT (QOPMHUPYET U IEMOHCTPHUPYET CIIEIYFOIINE
oomenpodeccuoHaJbHbIE H MPO(eCcCHOHATbHbIE KOMIIETEHINHU:

KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma CTeneHu ypoBHeii 0CBOeHUsI
NH- OOPMYJIUPOB- ¢dopMupoBaHU |[OLIEHOYHOI |KOMIIETEHIUIA
JJEKC KA b 0 cpeacTBa
KOMITETeHIU I
OIIK-3. |[CiocoOcH NIPUMEHATh 3HATH: camocrositenbHa  [YO, Ba3oBblii ypoBeHb
1 MOAM(HUIIMPOBATL  [0a30Bble TEOPETUYECKHE OCHOBBI 51 paboTa, - crlocoOeH pabomams ¢ KOMNLIOMEPOM (8
MaTEeMaTUYECKUE MATEMAaTUYECKOTO MOJIEITUPOBAHUS [IPaKTHICCKUC Mo wucie 6 pejcume yoaneHHo2o 00cmyna)
MOJIEITH JUTS PENIEHUS  [HATIPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSHUSI 33%’”“’1’ U C NPOSPAMMHBIMU CPEOCMEaMLL 00ue2o u
o mabopaTopHbIe
3a1a4 B 00J1aCTH Y OLIEHKH MTPOYHOCTH KOHCTPYKIIUIA. patop CNEYUANLHOZO HASHAEHUA ONA PEIENUR
o paboThI 3a0ay OUHAMUYECKO20 AHAU3A KOHCMPYKYULL
pOPECCHOHATBHON  [yMeTh: .
o [loBbINIEHHBIH YPOBEHD
NEeATETbHOCTH [IPOSIBJIATE TBOPYECKHUI MOAXOM IIPU

pa3pabOTKe pacYETHBIX MOJIEIIEH IS
BBITIOTHEHUST MATEMaTHYECKOTO
MOICIIMPOBAHUS UX HAIIPAKCHHO-
ne(OPMUPOBAHHOTO COCTOSHUS H OIEHKU
[TPOYHOCTH;

CaMOCTOSITEITbHO OCBAaUBaTh HOBBIC
BO3MOYKHOCTH Pa3BUBAIOIIUXCS IPOTPAMMHBIX
[IPOJYKTOB MaTEMaTUIECKOTO
MOJICIIUPOBAHUSI.

BJIA/I€Th:

HaBbIKaMU HCITIOJIB30BAHUA IIPOTrpaMMHBIX
CPEICTB MAaTEMATHYECKOTO MOICTTUPOBAHUS
KOHCTPYKIMN JIJI1 aHAJIM3a HAMPSHKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHSI U OTICHKHU
MPOYHOCTH.

- CITOCOOCH camocmosmenbHo pabomams ¢
KOMNbIOMEPOM (8 MOM HUCTE 8 PedCUMe
yoanenno2o docmyna) u ¢ npoSpaMMHbIMU
cpedcmeamu 0dwe2o u cneyuarbHo2o
Ha3Hauenus: 0 peulenust 3a0ay
OUHAMUYECKO20 AHANUZA KOHCTNPYKYULL,

- CIIOCOOEH camMocmosmenbHo COCmMAsIsmb
pacuemuvie Mooenu OCHOBHbIX
KOHCIPYKMUBHBIX 2IeMEHIMO08 MAUUH 05
OUHAMUYECKO20 AHAAU3A U 8bINOAHAMb Ha DBM
pacuemul KoebamenbHuIX U YOAPHHIX
npoyeccos 8 KOHCMPYKYUU.




Hepeueub OUCHOUHbBIX cpedcmg no Oucuunﬂune

Ipunoorcenue 2

K pabouel npozpamme

«Mamemamuueckoe MOO(ZJI”])OB(IH”(Z mexXHuyecKkux cucmem))

HanmenoBanue [IpencraBnenue

Ne OLEHOTHOTO Kparkas XapakTepucTUKa OLEHOYHOTO OTICHOTHOTO CPEJICTRA B

OC cpencTaa Cpeacrsa ®OC
CpencTBO KOHTPOJIS, OPraHM30BAaHHOE Kak
cnenuanbHas ~— Oeceda  [EJarOrHYECKOro

YcrHelif onpoc  [pa0OTHUKA € OOY4YaromMMCS Ha  TEMB, Bompocsl 1o
1 co0ecelOBaHNE, [CBSA3aHHBIC C M3Y4a€MOM JMCLUILIMHOMN, M TeMam/pasienam
(YO) PACCUNTAHHOE HA BBIACHEHHME 00beMa 3HAHHI JUCLUIIIAHEL

00y4aroLIerocs o ONPEAeICHHOMY pa3zeiy,
TeMe, NpodJIeMe U T.II.
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denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKACHHE
BBICIIIETO 00Opa30BaHUs
«MOCKOBCKHWU INOJIMTEXHUYECKWU YHUBEPCUTET»

®daxynsrer TPAHCITOPTHBIH, kadenpa «JuHaMuKa, IPOYHOCTH MAIITHH 1
CONPOTHUBJICHUE MATEPHATIOBY

IHHEPEYEHDB BOITPOCOB JJIsA YCTHOTI'O OITPOCA
10 JMCHHUIIHHE:

«MaTemaTnueckKoe MOJ€/JIMPOBAHNE TEXHUYECCKHUX CUCTEM))

Bonpocel Aj1s1 KOHTPOJIsI 3HAHUM

1. O0630p TUIOB HECYHIMX CHUCTEM MOOWIBHBIX MAIUH, KaK OOBEKTa JJis aHalIu3a
HaNpsHKEHHO-I€(POPMUPOBAHHOTO COCTOSIHUS U OLIEHKH IPOYHOCTH.

2. ComnocTaBiieHUE TUIWYHBIX PACUYETHBIX MOJEJCH, BUJIOB HArpyXeHHs, METO/IOB
uccinenoannss HJIC m KpuTepHeB OLEHKM IPOYHOCTH PEAJIBHBIX HECYIINUX
KOHCTPYKIMHA aBTOMOOWJIEW M TPAKTOPOB C PACUETHBIMU CXEMaMH, BUJAMU
Harpy3ok, Merogamu pacuera HJIC wu kpuTepusiMH OLEHKM IIPOYHOCTH,
M3y4aeMbIMH CTYJIEHTAMH B KypC€ CONPOTUBIICHHS] MAaTEPUATIOB.

3. OCHOBHBIC HamNpaBJICHHUS PabOT MO O0OECIEUYEHHUI0 MPOYHOCTH KY30BOB M pam
aBTOMOOUJIEH U TPaKTOPOB.

4. Buapl mpeAenbHOro COCTOSHUS HECYIIMX CHUCTEM MAIlMH UM KPUTEPUH OLICHKU

IIPOYHOCTH.

[TpoYHOCTH MPU CTATUYECKOM HArpyKeHHH. [ MMmoTe3bl MPOYHOCTH.

[TonsiTHE 00 YyCTAaNOCTHOM MPOYHOCTH.

Kpusas ycranocru.

YpaBHeHHEe KPUBOH YCTaIOCTH B CTENEHHOM popme.

. ManonukinoBasi, MHOTOLMKIJIOBAasl yCTAJIOCTh, HEOTPAaHUYEHHAS JOJTOBEYHOCTb.

10 Koaddumument acummerpun nmukia.

11.Tlpenen BBIHOCAMBOCTM OOpa3lia MNpud CUMMETpUYHOM unukie. llpenen
BBIHOCJINBOCTH JETAJIH.

12. @akTopsl, BIMAOIIME Ha W3MEHEHHWE TpeJesia BbIHOCIMBOCTH JIETad 110
OTHOIIIEHHUIO K MpeeNy BHIHOCIMBOCTH 00pasia.

13.BnusiHue acuMMeTpUU IMKJIa Harpy>KEHUs Ha XapaKTEPUCTUKU COMPOTUBICHUS
YCTAJIOCTH.

14. lnarpamMmma npeeibHbIX aMIUTUTY/.

15.KoaddurmeHT 3amnaca npo4HOCTH 110 KPUTEPHUIO COMPOTUBIICHUS YCTAIOCTH.

16. HakomieHre noBpex1eHUi B KOHCTPYKUUU. [ MoTe3a TMHEHHOTO CyMMUPOBAHUS
TTOBPEKICHUM.

17.Pacyer [ONTOBEYHOCTH JETalld C KCIOJIb30BAHUEM THIOTE3bl JIMHEWHOTO
CYMMUPOBAHUS IOBPEKICHUM.

18.PacueTbl KOHCTPYKIMI Ha YCTAJIOCTHYIO IPOYHOCTb.

19.TlpenenbHbBIE COCTOSHUS TIPH TTOTEPE YCTONIUBOCTH.

© oo NG
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20.[IpenenbHble COCTOSHUSA MO KPUTEPHUSM U3HOCA, KOPPO3HUH.

21.MeToabl onpeAeneHusl Harpy30K AJisl pacueTa Ha MPOYHOCTh HECYIIUX CHUCTEM
aBTOMOOUJIEH U TPAKTOPOB

22. TunuuHble HanOoJiee TSKENbIE PEXUMBbI HArPYKEHHUS HECYIIUX KOHCTPYKLIUN
MOOWJIbHBIX MAIlIMH [IPU KCILTyaTalHH.

23.VcnipITaHust MaIlliH JUIsl KCCIeI0OBAHUS HArPYy30UHBIX PEKHMOB.

24.KoadduiueHT HEPETYIIPHOCTH CIy4YaitHOTO Ipoliecca Hapry KEeHHUS.

25.MeToapl CXeMaTH3aIuy CIIYIaiHBIX MMPOIIECCOB HATPYKCHUS.

26.Metoapl cxeMaTu3auu — MaKCUMyMOB, MUHUMYMOB.

27.Metoj cxeMaTU3allH - SKCTPEMYMOB.

28.Metoj cxemaTu3aluy — OJTHONIapaMeTPUUECKUI METOJ] pa3MaxoB.

29.MeTo/ cxemaTH3aliK — ABYXIapaMeTPHUUECKHU METO]] pa3MaxoB.

30.Metop cxeMaTu3aluu - HoJHbIX UKI0B Jmutpuyenko C.C..

31.MeTo cxeMaTU3aluy - IOTOKA IO

32.011eHKa MPOYHOCTH HECYIIUX KOHCTPYKIUNA MOOMJIBHBIX MAIIUH MPH CIyYaHBIX
Harpy3Kax.

33.Crioco0bl  MOACTMPOBAHUS KOHCTPYKIIMH paM W Ky30BOB aBTOMOOWIICH U
TPaKTOPOB I pacyeTa HaINpsHKEHHO-A€(POPMUPOBAHHOIO COCTOSIHUSI U OLIEHKH
MIPOYHOCTH.

34.Buibl pacueTHBIX CXEM HECYIIMX CUCTEM MOOUJILHBIX MAIIIUH.

35.0co0eHHOCTH MOIETTUPOBAHUS DIIEMEHTOB U y3JI0B HECYIIIUX CUCTEM MOOMIIBHBIX
MalIHH.

36.0OCOO0CHHOCTH pacCYEeTHBIX CXEM HECYIIMX CHCTeM MOOWIBHBIX MamuH (Ha
IpuMepe Ky30Ba aBTOMOOWUJISI) U CLIOCOOBI MOICIMPOBAHUSI.

37.VccnenoBanue KOHIICHTPAIIMKM HAMPsHKEHU B dJeMEHTaX Ky30Ba aBTOMOOWIIS C
MTOMOIIIBIO METOJIa KOHEYHBIX AJIEMEHTOB.

38.OCHOBHBIE JTallbl BBIIOJHEHHUS] PACUYETHOTO aHajiM3a Ky30BOB AaBTOMOOWIIEH
METO/I0OM KOHEUYHBIX JIEMEHTOB.

39.IlorpemrHoCTH  TpU  pacyeTax METOJOM KOHEUYHBIX DJIEMEHTOB  HECYIINX
KOHCTPYKIIUH MOOUJILHBIX MAallIH.

40.TIpeumyiectBa M HEIOCTATKU PACUYCTHBIX IMOJXOJOB TMPH  OOCCIICUCHHH
IPOYHOCTH HECYIIUX CUCTEM MOOUJIbHBIX MAIlIUH.

41.Tlytn TOBBIIIEHUS TOYHOCTH KOHEUYHO- JJIEMEHTHOTO aHau3a HaIpsKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKLUN aBTOMOOMIIEN U TPAKTOPOB.

42.0Oco0eHHOCTH pacyeTa Ha TPOYHOCTH CBAPHBIX KOHCTPYKITHH.

43. Tumbl CBapHBIX COCTUHEHUHN U UX CBOMCTBA.

44 TIpenenbHble COCTOSIHUSI CBAPHBIX COSTUHEHU.

45. KoHIIeHTpalusi HanpsixKEHU B CBAPHBIX COCTUHECHUSX. HcnpiTanns cBapHBIX
COCIMHEHUMN.

46.MeTobl pacyeTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIMK. OCOOEHHOCTH pacuera Ha
MIPOYHOCTh CBAPHBIX KOHCTPYKIUH.

47.0Oco0eHHOCTH MOJICITMPOBAHNS CBAPHBIX Y3JI0B HECYIITUX CUCTEM.

48. KoHneHTpanus HanpsHKEHUH B CBAPHBIX KOHCTPYKITUSAX Ky30BOB aBTOMOOUJICH.

49.TIpuurHBI OSBIICHUS YCTATIOCTHBIX MOBPEXICHUI B CBAPHBIX KOHCTPYKITUSX.
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50. KoHCTpYKTOPCKO-TEXHOJIOTMYECKUE METO/bl MOBBIIMICHUS MPOYHOCTH CBApHBIX
KOHCTPYKIIUH.

51.1IpaBuia KOHCTPYUPOBAHHUS CBAPHBIX Y3JI0B HECYIIUX CHCTEM MOOUIIBHBIX MAIlluH
C YJYyUYLIEHHBIMU XapaKTEPUCTUKAMHU POYHOCTH.

52. TexHOIOTHYECKHE MEPBI TOBBIIIICHHUS TPOYHOCTH CBAPHBIX KOHCTPYKIIUH.

53.IlorpemHocTH MpH BHIOIHEHUH PACYETOB METOIOM KOHEYHBIX JIEMEHTOB.
CrocoObl OBBILIEHNS TOYHOCTH PACUETHOIO aHAJIN3a HAIIPSKEHHO-
nehopMHPOBAHHOTO COCTOSIHUA B 3a7auax MKD.

54.OCcO0EHHOCTH PACYETHBIX CXEM U KOHEUYHO-3JIEMEHTHBIX MOJEIIEH AeTaJIEH, Y3JI0B
¥ KOHCTPYKIUI aBTOMOOUIIEH 1 TpakTopoB. OCHOBHBIEC TPUEMBI M CITOCOOBI
MOJICTTUPOBAHUS I€TAICH, Y3JI0B U KOHCTPYKLIUNA aBTOMOOHIIEH U TPaKTOPOB
METO/JI0M KOHEUYHBIX JIEMEHTOB.

55.I1yTy NOBBIIEHUSI TOYHOCTH BBITOJIHIEMOTO METOJIOM KOHEUHBIX 3JIEMEHTOB
PAcYeTHOr0 aHAJIN3a HANPSKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS KOHCTPYKIIHIA
aBTOMOOUJIEH U TPaKTOPOB.

56. O1eHka MpOYHOCTH HECYIIMX KOHCTPYKIIUI MOOMIIBHBIX MAIIMH MPH CITyYaiHBIX
Harpy3kax.

57.1loHsiTHE BEPOSTHOCTU HEPA3PYIICHUS.

58.CBs3p  3HadyeHW KOA(DPUIIMEHTOB 3amaca TPOYHOCTH, BBIYUCICHHBIX B
TPaAULIMOHHOMN JNETEPMUHUPOBAHHON IIOCTAHOBKE, co 3HAYEHUSIMU
KO3 PUIUEHTOB 3a1raca NPOYHOCTH, BHIYMCICHHBIX B BEPOSITHOCTHON TOCTaHOBKE.

59.CtpykTypHass MeXaHHMKa KOMIIO3MIIMOHHBIX MAaTepuajoB, MPUMEHSIEMBIX B
HECYIIUX KOHCTPYKLMAX TPAHCIOPTHO-TEXHOIOTUYECKUX KOMIUIEKCOB

60.CpaBHEHHE KOMIIO3MIIMOHHBIX MaTEpUATIOB C KOHCTPYKIMOHHBIMH CTaJsIMU U
CIJTABAMM TI0 MOKA3aTENSIM yIEJIBHOW MPOYHOCTH U YIEIbHON KECTKOCTH.

61.Knaccupukanum KOMMO3UIIMOHHBIX MaT€pUATOB IO TUIy MATPHIBI, MO THITY
apMUPYIOLIUX BOJIOKOH, MO TUITY ApPMHUPOBAHUSI.

62. MexaHn4yeckue CBOMCTBa OJIHOHANPABICHHOIO KOMIIO3UIIMOHHOTO MaTepHara.

63.MeToapl  YYBCTBMUTENPHOCTH B  3a/JadyaX ONTHMAIBHOTO  MPOEKTUPOBAHUS
KOHCTPYKIUH TPAHCTIOPTHO-TEXHOJIOTMYECKUX KOMILIEKCOB.

64.OnTuManbHOE TMPOEKTUPOBAHME KOHCTPYKIMM TPAHCTIOPTHO-TEXHOJIOTUYECKUX
KOMILJIEKCOB Ha OCHOBE aHAJIN3a YyBCTBUTEIbHOCTH.

65.IIpuMeHeHre MeToja KOHEYHbBIX AJIEMEHTOB ISl aHAJIM3a YyBCTBUTEIIbHOCTH.

66.MeTon pacueTa UyBCTBUTEIILHOCTH B CTATHYECKUX 3a/1a4ax.

67.1Ipsmoii meTon muddepeHIMpPOBaHMs MPH pacueTe YyBCTBUTEIbHOCTH. MeTon
CONPSKEHHBIX MEPEMEHHBIX MPU PACUETe YYBCTBUTEIBHOCTH.

68. AHanmM3 9yBCTBUTEIHHOCTH B 3a]]a4aX HA COOCTBEHHBIC 3HAUCHUSI.

69. OnTumm3aIms 4acToT COOCTBEHHBIX KOJICOAHHI.

70. Makcumu3zaimsi KpUTUYECKUX Harpy30K MOTEPH YCTOMIUBOCTH.

71.MeTo 4yBCTBUTEIBHOCTH MPH MPOESKTUPOBAHUH (POPMBI KOHCTPYKIIMH B 3a/1a4ax
CTaTUYECKOTO  HArpyXeHusi  KOHCTPYKUHHA  TPaHCIOPTHO-TEXHOJOTMYECKHUX
KOMIIJIEKCOB.

72.MartepuanbHasi TPOU3BOAHAS TP aHAIN3E YYBCTBUTEIILHOCTH.

73.D@opma, Kak mapameTp MPOSKTUPOBAHUSI.
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74.1TapaMeTpuiecKoe MpeICTaBICHUE I'PAHHUIl B ONITUMAIILHOM MPOEKTUPOBAHUU.

75.UyBCTBUTENHHOCTh TPH TPOCKTUPOBAHUM (OPMBI KOHCTPYKIIMM B 3a7avax
ONpeieNICHUs] COOCTBEHHBIX YacCTOT KOJICOAHUN M KPUTHUYECKUX HArpy30K MOTEpPHU
YCTOMYUBOCTH.

76.MeTo KOHEUHBIX OJJIEMEHTOB B  3aJadyaX ONTHUMHU3AIMA  KOHCTPYKITUH
TPaHCIIOPTHO-TEXHOJIOTUYECKUX KOMILIEKCOB.

77.1Ipouenypsl pelieHUs] 3aJayd ONTHUMHU3AIMM Ha OCHOBE METOJa KOHEUYHBIX
3JIEMEHTOB C MPUMEHEHUEM AITOPUTMOB HEIMHEMHOTO TPOTPAMMHUPOBAHUS.
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MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHHUE BBICIIIEI'O ObPA3OBAHUMA

«MOCKOBCKHUM HOHHTEXHI@HECKHFI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIN, kadenpa «/{ruHaMuKa, MPOYHOCTH MALIMH U COIPOTHBIICHHE

MaTepHUaIOB»

Jucuunnuza - MaTeMaTuyeckoe MOJAEIMPOBAHNE TEXHUYECKUX CUCTEM

Hanpasnenue - 01.03.02 Ipuknannas maremMaTuka u HH(GpOpMaTHKa
3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. OG30p THIIOB HECYIMX CHCTEM MOOHJIBHBIX MAIIMH, KaK 00HEKTA Ul MATEMAaTHIECKOTO

MO/ICTUPOBAHUS HAIPSDKEHHO-1e(pOPMUPOBAHHOTO COCTOSIHHS U OLICHKH TIPOYHOCTH.

2. TIpoYHOCTD MPU CTATUYECKOM HArpyKeHUH. [ UIOTE3bI IPOYHOCTH.

3. 3amaya.
YTBepkaeHO Ha 3acefaHuu Kadeapsl «_ » 2023 r., IIporokon Ne __
3aB. kadeapoii /A.A. CkBOpIIOB/

MHHUCTEPCTBO OBPA3OBAHU S 1 HAYKU POCCUMCKOUN ®EJEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O ObPA3OBAHUMA

«MOCKOBCKHU NOJJUTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

®dakynsrer TPAHCTIOPTHBIUN, kadenpa «/InHaMUKa, IPOYHOCTH MAIIHH H COTPOTHBIICHHE
MaTepHaIoBy

JucuumimHa - MareMaTH4eckoe MOJAEIUPOBAHUE TEXHUYECKUX CUCTEM

Hanpasnenue - 01.03.02 Ilpuknannas maremaTuka u MHGOpMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. ComnocraBneHne THITHYHBIX PACYETHBIX MOJIETIEH, BUIOB HArpyKeHust, MeTo10B uccienoBanust HIC u
KPUTEPHUEB OLIEHKH ITPOYHOCTH PeaibHBIX HECYLINX KOHCTPYKIHH aBTOMOOUIIEH M TPAaKTOPOB C
pacyeTHBIMU CXeMaMH, BUAAMH Harpy3ok, merogamu pacdera HJ/IC u kputepusMu OLiEeHKH IPOYHOCTH,
M3y49aeMbIMH CTYJ€HTAMH B KypCe COIPOTHUBICHUS MaTepHaNIOB.

2. [TonsTrHEe 00 YCTAIOCTHON POYHOCTH.

3. 3amaua.
YTBepKaeHO Ha 3acefaHuu Kaempsl «__ » 2023 r., IIporokon No __
3aB. kadenpoii /A.A. CxkBopI10B/
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MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHHUE BBICIIIEI'O ObPA3OBAHUMA

«MOCKOBCKHUM HOJII/ITEXHILI‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIN, kadenpa «/{ruHaMuKa, MPOYHOCTH MALIMH U COIPOTHBIICHHE
MaTepHaioB»

JucuumnnuHa - MareMaTu4eckoe MOJEIUPOBAHNE TEXHUYECKUX CUCTEM

Hanpasnenue - 01.03.02 Ipuknannas maremMaTuka u HH(GpOpMaTHKa

3K3AMEHAIIMOHHBINA BUJIET Ne 3
1. Buzsl ipeenbHOTr0 COCTOSIHKS HECYIIIUX CHCTEM MAIIMH M KPUTEPHHU OLICHKH POYHOCTH.
2. KpuBas ycranoctd. YpaBHEHHE KPUBOH yCTAIOCTH B CTENICHHON opMe.

3. 3amaua.
YTBepxkAeHO Ha 3aceannu Kadeaphl «_ » 2023r., [Tporokon Ne
3aB. kadeapoii /A.A. CxBop110B/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKHUM MOJJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IMHAMUKa, IPOYHOCTh MAIIMH U COMPOTHBIICHUE
MaTepHaIoBy
JucuumimHa - MareMaTn4eckoe MOJAEINPOBAHNE TEXHUYECKUX CUCTEM
Hanpasnenue - 01.03.02 Ilpuknannas maremaTuka u MHGOpMaTHKa
\

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. HOFpeH.IHOCTI/I IIpu pacyeTax METOJ0M KOHCYHBIX 3JICMCHTOB HECYIIUX KOHCTp}IKLII/Iﬁ MOOMJILHBIX
MalluH.
2. MaJ'IOLlI/IKJ'IOBaH, MHOT'OOUKJIIOBAs yCTAJIOCTh, HECOIPAHNUYCHHAA JOJITOBEYHOCTD.

3. 3agaua.
YTBepkaeHO Ha 3acefanuu Kadeapsl «__ » 2023 r., IIporokon No __
3aB. kadenpoii /A.A. CxBopI10B/
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