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1 eau u 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

Llenpro n3y4eHust AUCIHUIIMHBI «MaTeMaTnuecKoe MOAEITUPOBAHNE TEXHUYECKUX
CUCTEM) SIBJISICTCA:

— ¢opMHpOBaHHE 3HAHUM O COBPEMEHHBIX METOJAaX MaTEeMaTHYECKOTO
MOJENUPOBAHUS CJIOXKHBIX KOHCTPYKUUN TPAaHCIOPTHO-TEXHOJIOTHUUYECKUX KOMIUIEKCOB
JUISL MCCIEAOBAHUS UX HANPSKEHHO-AE(POPMUPOBAHHOTO COCTOSHUS M MPOYHOCTHBIX
XapaKTEpUCTHK, YHUCICHHBIX AJITOPUTMAX, IPUMEHSIEMBIX B 3aJa4yaX MAaTEeMaTUYECKOTO
MOJEIUPOBAHUsA, OCBOCHHE IPEIHA3HAYEHHOI'O JUIA  OTOTO  YHUBEPCAIBHOIO
MIPOrpaMMHOr0 00ecreyeHusl METO/1a KOHEYHBIX 3JIEMEHTOB,;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKALUMOHHON
XapaKTEPUCTUKON cnienranucToB no HampasieHuto 01.03.02 [IpuknagHas MmaremaTnka
U UHPOpMaTHKA.

1.2 3agaun AUMCHUTLINHBI

3agayamMu  JUCUMIUIMHBL  «MaTeMaTH4ecKoe MOJEIMPOBAHUE TEXHUYECKUX
CUCTEM» SABJISIIOTCSL:

- O3HAKOMJICHHE CTYJICHTOB C IIMPOKO MPUMEHSIEMBIMA METOJAMHU M MOAXOAaMU
MaTeMaTUYECKOTO MOJEIUPOBAHUS JUISL HCCIIETOBAHMS HaIpsKEHHO-
ne(OpPMHUPOBAHHOTO  COCTOSIHMSI M OO€CIEeYeHHs MNPOYHOCTH  KOHCTPYKUUU
TPAHCIIOPTHO-TEXHOJIOTUYECKAX KOMIUIEKCOB, O3HAKOMJICHHE C KPUTEPUSAMH IS
OLIEHKM TPOYHOCTH KOHCTPYKLIMM MaIllWMH, O3HAKOMIIECHUE C BO3MOXHOCTSIMH
COBPEMEHHBIX IIPOTPAMMHBIX CUCTEMaM MaTeMaTUYECKOI0 MOJIEIUPOBAHMUS.

- 3HAaKOMCTBO € METOJAaMM IIOJYYEHUs HArpy3oK JUisd MOJECIMPOBAHUsA
HaNpsHKEHHO-1€()OPMUPOBAHHOTO COCTOSIHMSL M pacdyeTa Ha HPOYHOCTh HECYIIHUX
CUCTEM MaIlMH, U3y4eHUE KPUTEPUEB OLECHKU MPOYHOCTH, U3YyUYECHHUE CIIELUAIbHBIX
BOIIPOCOB ONTUMAJILHOIO IIPOCKTUPOBAHMS KOHCTPYKIIUI TPaHCHOPTHO-
TEXHOJIOTUYECKUX KOMIUIEKCOB, OCBOCHME METOAMK pacuera U INPOCKTUPOBAHUSA Ha
OCHOBE COBPEMEHHOI'0 MPOTPaMMHOI0 OO0ECHEeUEeHHs] MOJETUPOBAHMS HANPSHKEHHO-
1e(OpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMM.

- 3HAKOMCTBO C OCHOBAaMHM pAaCUE€THOIO MAaTEMaTHUYECKOTO MOAEIUPOBAHUS
KOHCTPYKIIMM HA3€MHBIX TPAHCIOPTHBIX MAIIMH C MCHOJIB30BAHUEM OJHOW U3
YHUBEPCAIBHBIX ITPOTPaMM METOAA KOHEYHBIX AJIEMEHTOB U OAHOW M3 YHUBEPCAIBHBIX
IIPOTPAMM TPEXMEPHOT'O ABTOMATU3UPOBAHHOTO MTPOEKTUPOBAHMUS.

2 MecTO IUCHUILTAHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeJbHbIX MPOrpaMM

Hucunmmaa «MaremMaTH4eckoe MOJCIMPOBAHUE  TEXHUYECKUX  CHCTEM»
OTHOCHUTCSI K 00sI3aTEIILHON YacTH OCHOBHOM oOpa3zoBateibHoi mporpammbl (OOIT) mo
HarnpasieHuto 01.03.02 Ilpukiagnas MareMaTuka 1 MHPOpMaTHKa.

[IpeamiecTByomuMu  Kypcamd, Ha  KOTOpPBIX  Oa3upyeTcss  JUCLUUILIMHA
«MareMaTtnueckoe MOACIMPOBAHUE TEXHUUECKUX CUCTEM» SIBIITFOTCS:

- TMHEWHas anredpa;

- METOJI KOHEYHBIX JJIEMEHTOB;

- aHAJIMTUYECKasl JMHAMUKA U TeOpus KoeOaHuil;



3 KomnereHuuu oOyuawumierocsi, ¢popmupyembie B Ppe3yjbTaTe OCBOCHUA
TUCIHUANIMHBI

B pesyibrare OCBOCHHS AWCHUIUIMHBI CTYACHT JOJDKEH O0JIQJaTh CIIEAYIONIMMHU
npodeccronansabiMu (1K 1 [ICK) koMIteTeHITUAME:

B pesyabTare

OCBOCHUA
. IlepeyeHb MIAHMPYEMBIX
Kon oOpa3oBaTeJbHOM
pe3yJabTAaTOB 00y4eHus 10
KOMIIETECHIIUH NpOorpamMMbl
< JAUCHHUIIJINHE
o0yuaronuiicst
AO0JI2KEeH 00,121aTh
OIIK-3. Crnoco0eH NpuMeHsTh U 3HATh:
Moau(UIMpOBaTh e (0a30BBIC TCOPETHUECKUE OCHOBEI
MaTeMaTHYECKUE MOJICIH MaTeMaTHYECKOTO MOJICTTUPOBAHUS
JUTSL PEIICHUS 3a/1a4 B HaMpPsLKEHHO-e()OPMHUPOBAHHOTO
obyacTu COCTOSIHUS ¥ OI[CHKH ITPOYHOCTH
npogeccuoHaTbHON KOHCTPYKIIUH.
TS TEITbHOCTH yMeThb:

® [IPOSBJIATH TBOPUECKUIN MOAXO] IPU
pa3paboTKe pacueTHBIX Mojeel
TPAHCHOPTHO-TEXHOJIOTUIECKUX
KOMILJIEKCOB JIsl BBITTOJIHEHUS
MaTEMaTHYECKOTO MOJICITUPOBAHUS
UX HalpsKEeHHO-
e OPMUPOBAHHOTO COCTOSTHUS H
OLIEHKH IIPOYHOCTH;

®  CaMOCTOSITEIIbHO OCBaMBaTh HOBHIC
BO3MOYKHOCTH Pa3BUBAIOIIAXCSI
IPOTrPaMMHBIX MPOJIYKTOB
MaTeMaTHIECKOTO MOJICTTMPOBAHUSI.

BJa/IeTh:
® HaBBIKAMH HCIIOJIb30BAHHS

IPOrPaMMHBIX CPE/CTB
MaTeMaTHYECKOTO MOJICITUPOBAHUS
KOHCTPYKLMHN JUIs aHAJIN3a
HaNpsHKEHHO-1€(OpMUPOBAHHOTO
COCTOSIHUS ¥ OLIEHKH ITPOYHOCTH.

4 CTpyKTYypa M colepkaHne TUCHUILTHHbI

OO6m1ast TPyA0EMKOCTh JTUCIUIUIMHBI COCTaBIs€T S 3aueTHHIX eauHulbl, T.e. 180
akameMuueckunx 9acoB (13 HuX 116 gacoB — camocTosITeNnbHas paboTa CTY/ICHTOB).

JucuumirHa 4uTaeTcsl Ha TPETheM M YETBEPTOM Kypca B IIECTOM, CEAbBMOM U
BOCBMOM ceMecTpax. [IpoBoasTcs nekmuu — 18 gacoB u mpakTudeckue 3aHaTus — 160
94acoB, (hopMa KOHTPOJIS — 3a4eT U DK3aMEH.



CprKTypa H COACPKAHHUC OUCHUILINHBI «MaremMaThu4eckoe MOJCIHUPOBAHHUC
TEXHUYCCKUX CUCTEM» I10 CpOKaM M BUJaM pa6OTBI OTpPa’XCHbI B HpI/IJ'IO)KCHI/II/I I.

Conep:xkanue pa3aejioB TUCUUILIHHBI.

Tema 1. CnocoObl MOJEJUPOBAHUA HECYIIMX KOHCTPYKIMI [JIsl pacyera
HANPSAKEHHO-1e(OPMHUPOBAHHOI0 COCTOSAHUSA M OLIEHKH IMPOYHOCTH.

Buapl pacueTHBIX CXeM HECYIIMX KOHCTPYKIMKA TPaHCIOPTHO-TEXHOJOTHMYECKUX
KOMIUJIEKCOB.  OCOOEHHOCTH  MOJIETUPOBAHMS  DJIEMEHTOB M Y3JIOB  HECYIIUX
KOHCTPYKIIMI TPAaHCIIOPTHO-TEXHOJIOTUYECKUX KOMILIIEKCOB. COMOCTAaBICHUE TUITUYHBIX
pacyeTHBIX MOJENEHN, BUAOB HarpyxeHus, MmetonoB ucciaenoBanns HJIC u xpurepues
OLICHKM MPOYHOCTU PEAJIbHBIX HECYIIMX KOHCTPYKIMI aBTOMOOWIIEH M TPAKTOPOB C
pacueTHBIMU CXE€MaMH, BHJIAaMH Harpy3ok, Mmerogamu pacuera HJIC u xpurepusiMu
OLIEHKH TPOYHOCTH, M3YyYa€MbIMHU CTYJACHTAMU B KypC€ CONPOTHUBIIEHUS MaTEpPUAJIOB.
OTanbl CO3IaHUST PACUETHBIX CXeM Hecylux cucteM. OCOOEHHOCTU PACUETHBIX CXEM
HECYIIUX CHUCTEM U CIIOCOOBI MOJEIUpOBaHUs. MeToAbl UCCIeN0BaHUsl KOHIIEHTPAlUU
HANPSDKEHUM C TOMOIIBI0 METOJIa KOHEYHBIX JJIEMEHTOB B HECYIIMX KOHCTPYKIHUSX
TPAHCIIOPTHO-TEXHOJIOTHYECKUX  KOMIUIEKCOB. (OCHOBHBIE  3Tallbl  BBINOJHEHUSA
PacUeTHOIO aHaliM3a HaMpsKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHUSI METOJOM KOHEUHBIX
3neMeHTOB. [lorpemHocTn mpu pacyerax METOAOM KOHEYHBIX SJIEMEHTOB HECYIIHUX
KOHCTPYKIIUH MOOMIBHBIX MalivH. [IpenMyIiiecTBa 1 HEAOCTATKH PACYETHBIX MOJIXO0I0B
py 00€CIIEYEHUH MTPOYHOCTH HECYIIUX CUCTEM MOOWIBHBIX MaluH. [1yTu moBbieHus
TOYHOCTM  KOHEUHO- DJJIEMEHTHOTO  aHajiu3a  HampsHKeHHO-Ie(hOPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIUWA aBTOMOOUIIEH U TPAKTOPOB.

Tema 2. Buabl npeaejibHOr0 COCTOSIHUSI HECYIIIMX KOHCTPYKIUI M KPUTEPUHU
OLICHKH MPOYHOCTH.

[IpOoYHOCTH MpPU CTATUYECKOM HArPY>KEHUHU. | UITOTE3BI POYHOCTH. Y CTATOCTHAA
npoyHoctb. KpuBas ycramoctu. ManonukioBas, MHOTOUUKIOBAS — YCTAJIOCTb,
HEOrpaHUYEHHAs JIOJITOBEUYHOCTh. Y PaBHEHUE KPUBOM yCTAJIOCTU B CTEMEHHOU (popme.
[Ipenen BBIHOCIMBOCTH OOpaslia MpU CUMMETpUYHOM Iukie. [Ipenen BBIHOCIMBOCTH
nertann. OakTopbl, BIUAIOIINE HA W3MEHCHHUE IMpEIeNia BBIHOCIUBOCTH JAETaIU IO
OTHOIIIEHUIO K TIpefedy BBIHOCIUBOCTH OOpa3na. BiusHue acuMMeTpuu IUKIIa
HArpy>kK€HHs Ha XapaKTEPUCTUKUA COMPOTUBJIEHUS YCTANOCTHU. JlnarpamMma nmpeaeabHbIX
ammuty. KosdduimeHnt 3amaca mpouyHOCTH MO KPUTEPHUIO COMTPOTUBIICHUS YCTAIOCTH.
Haxkoruienne noBpexaeHU B KOHCTPYKIMHU. | HWmoTe3a JMHEMHOIO CYMMHUPOBAHUS
MOBpEXAECHUNW. Pacuer [NOJrOBEYHOCTHM JETalld C  MCIHOJIb30BAHUEM THMIIOTE3bI
JIMHEMHOTO CYMMHMPOBaHMUSl MOBPEXICHHN. MeToapl CXeMaTu3auud CIIy4alHbIX
MPOLIECCOB HArpyXeHusi. PacdyeTsl KOHCTPYKUHMM Ha YCTAJIOCTHYK) ITPOYHOCTb.
IIpenenbHblE COCTOSIHUS TIPU MHOTEpPE YCTOMUMBOCTU. [lpemenbHOE cOCTOsIHME 1O
KpUTEpHUIO U3HOCA. [IpeennbHOE COCTOSHUE IO KPUTEPUIO KOPPO3HH.

Tema 3. MeToabl onpeesieHusi HATPY30K AJIs1 MOJAeTHPOBAHNUS W pacyeTa Ha
NMPOYHOCTh HECYIIMX KOHCTPYKuMH. Pacyer Ha NPOYHOCTHL B BEPOATHOCTHOM
NMOCTAHOBKE.



Tunuunele HauboJsiee TSHKENbIE PEXKHUMBlI HArpy>KE€HUs HECYLIUX KOHCTPYKLMH
MOOWJIBHBIX MAIIMH MpU OSKCIUTyaTalud. MeTolbl HUCHBITAaHUN Uil HMCCIEIOBAHUSA
Harpy304HbIX pPEXKHMOB. MeETOABl OLIEHKH ITapaMETPOB CIIyYalHBIX MPOLIECCOB
HapryxeHus. OLieHKa MPOYHOCTH HECYUIMX KOHCTPYKIMI MOOWJIBHBIX MAallUH IpHU
ciay4yailHeIX Harpy3kax. lloHdarne BeposTHOCTM HepaspywmeHus. CBs3b 3HAYEHUU
K03 UITUEHTOB 3amaca  NPOYHOCTH, BBIYMCJIEHHBIX B TPaJAULMOHHOMN
JETEPMUHUPOBAHHOM MOCTAHOBKE, CO 3HAUEHUAMHU KO3 (PUIIMEHTOB 3amaca MpOYHOCTH,
BBIYMCIICHHBIX B BEPOSTHOCTHOM ITOCTAHOBKE.

Tema 4. Oco0eHHOCTH pacyeTa HA MPOYHOCTH CBAPHBIX KOHCTPYKIIUIA.

THunel CBapHBIX COCNMHEHMM M UX CBOMCTBA. IIpenesbHBIE COCTOSHUS CBapHBIX
coennHeHn. KoOHIEHTpanus HanpspKeHUH B CBapHBIX COeAUMHEHUsAX. McnblrtaHus
CBapHBIX COEOUHEHUH. MeToapl pacyeTra Ha IPOYHOCTh CBAPHBIX KOHCTPYKLMH.
Oco0OeHHOCTH pacyeTa Ha MPOYHOCTb CBAPHBIX KOHCTPYKIHMI. (OCOOEHHOCTH
MOJICJIMPOBAHUS CBapHBIX Y3JI0B Hecymux cucreM. KoHLEeHTpanus HanpshKeHUH B
CBapHBIX KOHCTPYKLHMSX Ky30BOB aBTOMOOWiei. IIpumeHeHue Meroda KOHEUYHBIX
AJIEMEHTOB ISl UCCIENOBAHNS KOHIEHTPALUNA HANPSKEHUN B CBAPHBIX KOHCTPYKLIHSX.
[IprunHBI NOSABIIEHHS YCTAIIOCTHBIX MOBPEXKICHUN B CBAPHBIX KOHCTPYKIUAX

Tema 5. KOHCTPYKTOPCKO-TEXHOJIOTMYECKHE  METOAbI  IMOBBILIECHUS
NPOYHOCTH CBAPHBIX.

[IpaBriia KOHCTPYHPOBAaHMS CBApHBIX Y3JIOB HECYIIMX HECYLIIMX KOHCTPYKLIHU
TPAHCIIOPTHO-TEXHOJIOTUYECKAX KOMIUIEKCOB C YIYYHIEHHBIMH XapaKTEPUCTUKAMH
IIPOYHOCTH. TEXHOIOrNYECKrEe MEpBI MOBBILIEHUS IIPOYHOCTH CBAPHBIX KOHCTPYKIIUH.

Tema 6. CrTpyKrypHas MeXaHMKa KOMIO3MIMOHHBIX MAaTepHAJIOB,
NPUMEHAEeMbIX B HECYIIIUX KOHCTPYKIMAX

CpaBHEHHE KOMIIO3ULMOHHBIX MAaTE€pUAlOB C KOHCTPYKIMOHHBIMH CTalsIMU U
CIUIaBaMM 10 IIOKA3aTejIAM yACJIBHOW IIPOYHOCTU M YIEIBHOU JKECTKOCTH.
Knaccupukanmm KOMIO3UIIMOHHBIX MAaTEpUajoB IO TUIY MATpPULbl, MO THUITY
apMUPYIOIIMX  BOJIOKOH, II0 THUILy AapMUpPOBaHWs. MeEXaHUYECKHE CBOMCTBA
KOMIIO3ULIMOHHBIX MaTE€pUAJIOB.

Tema 7. Meroabl YYBCTBHTEJIBHOCTM B 3a4a4aX ONTHMAJbLHOIO
NPOEKTHUPOBAHHUS KOHCTPYKIHIA.

OntumanbHOE  NPOEKTHUPOBAHME  KOHCTPYKIIMH  TPaHCIOPTHO-TEXHOJOTHIECKHX
KOMIUIEKCOB Ha OCHOBE aHAJIM3a YyBCTBUTENBHOCTH. lIpuMeHeHME MeTOona KOHEUYHBIX
AJIEMEHTOB I aHAJW3a YYyBCTBUTEJIBHOCTH. MeTox pacuera 4YyBCTBUTEIBHOCTH B
craTudeckux 3amadax. [Ipsmoit Meron muddepeHiupoBanus. MeTos CONPSHKEHHBIX
NEPEMEHHBIX. AHaJINW3 YYBCTBUTEJIBHOCTH B 3aJayaX Ha COOCTBEHHBIE 3HAUCHUS.
OnTumu3zanus 4YacToT COOCTBEHHBIX KoJjiebaHuil. Makcumuzanus KpUTHYECKHX
Harpy3o0K II0T€pH yCTOWYHUBOCTH.

MeTo 4yBCTBUTEIBHOCTH MPH MPOSKTUPOBAHUHU (HOPMBI KOHCTPYKIMHU B 3a/Jayax
CTaTUYECKOI'0 HAarpyKEHUs KOHCTPYKLMH TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB.
MarepuanbHas  npousBogHas.  Popma, Kak  mapamMerp — NPOEKTUPOBAHUS.
[TapameTprueckoe MpeAcTaBlICHUE TpaHHL. UyBCTBUTEIBHOCTh MPHU NPOECKTUPOBAHUU
(hopMBI KOHCTPYKIIMM B 3ajlauyax OMNpeJeSeHUs] COOCTBEHHBIX YacTOT KOJICOAaHWM U
KPUTHUYECKUX HArpy30K MOTEPU YCTOMUYUBOCTH.



MeTtoa KOHEUHBIX JIEMEHTOB B 33/1a4yax ONTUMHU3ALUNA KOHCTPYKLUNA TPAHCIIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOB. [Ipouienypsl peieHus 3aqayiu ONTUMHU3aLUA Ha OCHOBE
METOJa KOHEYHBIX JJIEMEHTOB C IPUMEHEHHUEM aITOPUTMOB  HEIMHEHHOIO
IIPOTPaMMHUPOBAHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTHU

Meroauka IpenojaBaHus AUCHUIUIMHBL «MareMaTnyeckoe MOJACIUPOBAHUE
TPAHCIOPTHO-TEXHOJIOITMYECKUX KOMIUIEKCOB» M pealn3aluus KOMIETEHTHOCTHOIO
[OXO0/1a B M3JI0KEHUWU WM BOCIPHUATUM MaTepuasa NpeAyCMaTpUBAECT HCIOJb30BaHUE
CJIEYIOIINX aKTUBHBIX (OPM MPOBEJCHUS TPYNIOBBIX, HHANBUAYAIbHBIX, ayAUTOPHBIX
3aHATUN B COYETAHUU C BHEAYAUTOPHON pabOTOM C 1enbio (GOPMUPOBAHUS U PA3BUTHS
po(hecCHOHANPHBIX HABBIKOB, 00YYaIOIIUXCS:

— TMOATrOTOBKA K BBINOJHEHHUIO MPAKTUYECKUX 3aHATHUM B KOMIIBIOTEPHBIX
nabopaTopusx By3a;

— TOJATOTOBKA, NPEJICTABICHUE U OOCYXIEHUE NpPE3CHTAlUUMid Ha CEMHUHAPCKHUX
3AHATHUAX;

— OpraHm3alnys U IpOoBEJEHHE TEKYLIEro KOHTPOJIS 3HAHUM CTYAEHTOB B (opMe

0JIAHKOBOT'O TECTUPOBAHUS;
— NPOBEJICHUE MAacTep-KJIacCOB SKCIEPTOB U CIEIHUAINCTOB B 00JIACTH YHMCICHHBIX
METOJIOB ¥ HEMTUHEMHON MEXAHUKH.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIs YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalUy [0 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOAN4YecKoe
ol0ecrneyeHre caMOCTOATENbHON PadOThI CTYICHTOB.
B mporecce o0O0OydeHUsT HCHOJNB3YIOTCS CIEAYIOUIME OICHOYHBbIE (HOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJISA
YCIIEBAEMOCTH U IPOMEXYTOUHBIX aTTECTAIUI:

- IIOATOTOBKA K BBIIIOJIHCHHUIO PACUYCTHBIX MOJACJIBHBIX 3aJa4 Ha IIPAKTHYCCKHX
3aHATHAX U UX 3alllUTa.

OneHouHbIE CpEACTBA TEKYIIETO KOHTPOJS  YCIEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI W 3aJaHus B (popme OIaHKOBOTO M (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJI OCBOCHUSI 00YHAIOIUMUCS Pa3/IeIOB TUCIUTLITUHBI.

OOpa3npl TECTOBBIX 3aJlaHUW, KOHTPOJBHBIX BONPOCOB U 3aJaHUN s
MPOBEICHHUS TEKYLIEro KOHTPOJIA, 3K3aMEHALIMOHHBIX OWJIETOB, MPUBEIAEHBI B
MIPUIIOKEHUH 2.



6.1. ®oH/I OLIEHOYHBIX CPEACTB IJIs1 POBeeHHUS MPOMEKYTOUHOM aTTeCTAlNH
00y4aKIIMXCs M0 JUCHUILIMHE (MOYJIIO0).

6.1.1. TlepeueHbp KOMIETEHIMN C YKa3aHWEM JTarioB WX (HOPMHUPOBAHUS B TMPOIECCE
OCBOEHUS 00pa30BaATEIBHON MTPOTPAMMBI.

B pesynpraTe OCBOCHUS JTUCHUIUIMHBI (MOAYJs) (HOPMHUPYIOTCS — CIIEIYIONTUE
KOMITETEHIINH:
Kon B pe3yabTarte ocBoeHNs 00pa3oBaTeIbHOM NPOrPaMMBbI
KOMIICTCHIINHU oﬁyqamumiflcsl HOJIZKEH Oﬁ.]'lallaTl)
OIIK-3. CriocobeH npuMeHsTh ¥ MOAN(DUIIUPOBATh MATEMAaTHUECKHUE MOACITH JIIS
peureHus 3a1a4d B 001acTH IpoQecCHOHATBHON NeATeIbHOCTH

B mporiecce ocBoeHuss 00pa3oBaTENbHONW MPOTrpaMMBbl JIaHHbIE KOMIIETEHIIUU, B
TOM YHUCJE WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCA TOITAIHO B XOJ€ OCBOCHUS
O0OyJaroIMMUCS JUCIUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YUYECOHBIM ILNIAHOM
Y KaJICHJapHBIM rpauKoM yuyeOHOTro mporecca.

6.1.2. Onucanue noka3arejedl 1 KPUTEPUEB OLIEHNBAHUS KOMIIETCHIM,
(opMupyeMBIX 110 HTOTAaM OCBOCHHS TUCHUILINHBI (MOAYJIs1), ONMMCAHME HIKAJI

Ilokazarenem

OIICHUBAHUA

OLlCHUBAaHHUS.
KOMIIETEHIIUN

Ha

pa3IUYHbBIX

oTarax

ux

(bopMHUpPOBaHUS SBISICTCS JTOCTH)KCHHE OOYYAIOMUMHUCS IUIAHUPYEMBIX PpEe3yIbTaTOB
00y4eHUs MO TUCHUILUIUHE (MOIYIIIO).

OIIK-3.

Cnoco0eH NpuMeHsIThL U MOAM(PUIIUPOBATHL MaTeMaTHYeCKHe MO/IeJIM IS pellleHus 32/1a4 B
00J1acTH MPO(ecCHOHAIBLHOM 1eATEeIbHOCTH

Kpurepun onenuBanus

IToxa3sarenn
2 3 4 5)
3HATH: OOyyvarommiicst OO0yuaromuiics OO0yuaronuiics OO0yJatomnruiics
0a30BbIC JIEMOHCTPHPYET MOJHOE JEMOHCTPUPYET JEMOHCTPUPYET YaCTHYHBIE | TEMOHCTPUPYET
TEOPETUYECKUE OTCYTCTBHE WIIH HETIOJTHbIE TEOPETHYECKUE | TEOPETUUECKUE 3HAHUS B TIOJTHBIC
OCHOBBI HEJOCTaTOYHOE COOTBETCTBUE | 3HAHUS B 00JacTH obnactu 0a30BBIX TEOPETUYECKUE
MaTeMaTU4eCcKoro 3HaHMI 0a30BBIX 0a30BbIX TEOPETUUECKUX TEOPETHYECKUX OCHOB 3HaHMS B 00J1aCTH
MO/ICITMPOBAHUS TEOPETHYECKHX OCHOB OCHOB MaTeMaTHYeCKOTO MaTeMaTH4eCcKOro 0a30BBIX
HaIpsHKeHHO- MaTeMaTH4eCKOro MO/JICTTUPOBAHHUS MO/JICTUPOBAHHUS TEOPETHYECKUX
JneopMHpPOBAaHHOT | MOJEIUPOBAHUS HaIpsHKEHHO- HAaIpsHKEHHO- OCHOB
0 COCTOSIHHUS U HAaIpPsHKEHHO- Je(opMHpOBaHHOTO neopMUpPOBaHHOTO MaTeMaTH4eCKOro
OLIEHKH TIPOYHOCTH | J1e(hOPMHUPOBAHHOTO COCTOSIHUSI M OLIEHKH COCTOSIHUSL M OLIEHKH MOJICTTUPOBAHHUS
KOHCTPYKIIMH. COCTOSTHHSI M OLICHKH MPOYHOCTH KOHCTPYKIMH. | MPOYHOCTH KOHCTPYKIHH, HarpspKeHHO-
MIPOYHOCTH KOHCTPYKIHH. Jonyckarorcst HO JIOITyCKAaIOTCS neopMUpPOBaHHO
3HAYUTENbHBIC OIINOKH, HE3HAYMTENbHbIE OINOKH, | IO COCTOSHHMS U
MPOSIBIISIETCS HETOYHOCTH, 3aTPYIHECHHUS | OLECHKU
HEJI0CTAaTOYHOCTh 3HAHHUH, | MPU aHATUTHYCCKUX HNPOYHOCTH
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IO psiAy MOKazaTeleH, orepanmsx. KOHCTPYKLHH,
oOyyaromuics cBOOOTHO
UCTIBITHIBAET orepupyer
3HAYUTEIbHBIC PpHOOPETEHHBIM
3aTPYAHEHUS IPH Y 3HAHUSIMHU.
OIIepUPOBAHUHN 3HAHHUSIMU
IPH UX [IepeHoce Ha
HOBBIE CHTYalUH.
yMeThb: OO6yuaronuiicst He ymeeT win B | OOydaromuiics OO0y4atontmiics OO0y4atontuiics
HPOSBIIATH HEJOCTaTOYHOU CTETICHU JEMOHCTPHUPYET HEIOJHOE | IEMOHCTPUPYET YACTUYHOE | JIEMOHCTPUPYET
TBOPYECKHH yMeerT: COOTBETCTBHE COOTBETCTBHE CICAYIOINX | HOJIHOE
HOJAXO0[ ITPU HPOSIBIISATE TBOPUCSCKUIT CIIEYIOIINX YMCHUMH: YMEHHIL: COOTBETCTBHE
pa3paboTke MIOIXOJT TP pazpaboTke CIIeYFOLITIX
pacyeTHBIX pacyeTHBIX MoJieleit s MPOSIBIISITH TBOPYECKHUI MPOSIBIISITH TBOPYECKHUH YMEHHH:
MoJesnen s BBITIOJTHEHHS MOAXOJ IIpU pa3paboTke MOJXOJ IIpU pa3paboTke MIPOSIBIIATH
BBITIOJTHEHHS MaTeMaTH4ecKoro pacyeTHbBIX MOJiesIelt /Il | pacyeTHBIX MOJIeINei s TBOPYECKHUI
MaTCMaTU4YCCKOI 0O MOACINPOBAHUA UX BBIIIOJIHCHUSA BBIIIOJIHCHUA NoaAxona 1npu
MOJICJIMPOBAHUS X | HANpPSHKEHHO- MaTeMaTH4eCKOro MaTeMaTH4eCcKOro pa3paboTke
Halps>KEHHO- Z[e(bOpMI/IpOBaHHOFO MOJCJIMPOBAHUA UX MOJCJIUPOBAHUA UX PaCYCTHBIX
ne(hOPMHUPOBAHHOT | COCTOSIHUS M OLCHKU HaIpsHKSHHO- HaIpsHKSHHO- MoOAeNeH s
0 COCTOSIHHMS U NPOYHOCTH; nehOpMUPOBAHHOTO nehOpMUPOBAHHOTO BBINIOJTHEHHS
OLICHKH NIPOYHOCTH; | CAMOCTOSITENIBHO OCBAUBATh COCTOSIHHS M OLICHKH COCTOSIHHS M OLICHKH MaTeMaTHIECKOro
CaMOCTOSTEIBHO HOBBIC BO3MOXXHOCTH HPOYHOCTH; HPOYHOCTH; MOJCITUPOBAHUS
OCBaMBATh  HOBBHIC | Pa3BUBAIOIIUXCS CaMOCTOSITEIIBHO CaMOCTOSITENIPHO OCBAaUBATh | UX HANPSIKEHHO-
BO3MO>XXHOCTH MIPOTrpaMMHBIX MPOAYKTOB OCBauBaTh HOBBIC HOBBIC BO3BMOXXHOCTHU }le(i)OpMI/IpOBaHHO
Ppa3BUBarOIIUXCA MAaTEMaTUYCCKOI'O BO3MOXHOCTH pa3BUBaOIIUXCA TO COCTOSAHUA U
IMpOTrpaMMHBIX MOACIMPOBaHUA. Ppa3BUBaOIIUXCA MMPOTrpaMMHBIX IPOAYKTOB OLICHKHN
MIPOIYKTOB MIPOTPaMMHBIX NIPOAYKTOB | MAaTEMaTUYECKOTO NIPOYHOCTH;
MaTeMaTH4eCcKOTo MaTeMaTH4eCKOro MO/JICTTUPOBAHUSI. CaMOCTOSTEIILHO
MOJCJIUPOBAHUA. MOJCJIMPOBAHUA. Ymenus OCBOCHBI, HO OCBauBaTh HOBELIC
JOIYCKAIOTCS BO3MOXHOCTH
Homyckarorcs HE3HAYHUTENbHBIC ONIMOKH, | Pa3BUBAIOILUXCS
3HaYMTEJbHBIC OLINOKY, HETOYHOCTH, 3aTPYAHEHHS | NPOrPaMMHBIX
HPOSIBIIAETCS NpH HepeHoce YMEHHUI Ha HPOJYKTOB
HEJI0CTaTOYHOCTb HOBBIE, HECTAHIAPTHEIC MaTeMaTH4ECKOro
BJIAJICHUS HABBIKAMH T10 CHUTYaLUH. MOJICITUPOBAHUSL.
psny moKa3aTenei, CBobonHO
OO6yuatommuiics omepHupyer
HCIIBITBIBAECT IPHOOPETEHHBIM
3HAYUTCIIbHBIC 1 YMCHUAMU,

3aTpyJAHEHUS NpU
IIPUMEHEHHUH HAaBBIKOB B
HOBBIX CUTYallHsX.

MIPUMEHSIET UX B
CUTYAIHIX
ITOBBIIICHHOM
CIIO’KHOCTH.




BJIAJIETh:
HaBbLIKAMU
HCITOJIb30BaHHMS
TIPOTPAMMHBIX
CPEnCTB
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
KOHCTPYKLUUHU AJis1
aHaIM3a
HAIPsHKEHHO-
nedopmupoBaHHOT
O COCTOSIHHS ¥

OLICHKHU NPOYHOCTHU.

OO0y4aromuiics He BIaceT
WM B HEJOCTATOYHOM CTENEHU
BJIaJie€T HABbIKAMU
HCIIOJIB30BAHMS TPOTPAMMHBIX
CpPENICTB MATEMATHIECKOTO
MOJICITUPOBAHUS KOHCTPYKIIH#
IS aHAJT3a HATIPSKCHHO-
neGopMHUPOBaHHOTO
COCTOSIHUS U OLIEHKH
MPOYHOCTH.

OO0yuJaronuiicst He B
MOJIHOW Mepe BiiaseeT
HaBBIKAMU
HCTIONIb30BaHUS
MIPOTPAMMHBIX CPEIICTB
MaTEeMaTHIECKOTO
MOJICITUPOBAHHS
KOHCTPYKUMHU 1JIs
aHaM3a HaIPsDKCHHO-
nedopMHpOBaHHOTO
COCTOSIHUS ¥ OIICHKH
MPOYHOCTH.
JonyckaroTcs
3HAYHTENIbHBIC OLITHOKH,
MPOSIBIISIETCS
HEIOCTaTOYHOCTH
BJIaJICHISI HABBIKAMH TIO
psioy noKazaTenen,
OO6y4atomntmiics
HCTIBITHIBACT
3HAYHUTEIILHBIC
3aTpyAHEHUs IIpU
MMPUMEHCHUN HAaBBIKOB B
HOBBIX CUTYyallUAX.

OOyyaronuncst YaCTHYHO
BJIajieeT HaBbIKAaMU
UCIIOJIb30BaHMS
MPOTPaMMHBIX CPEACTB
MaTeMaTHIeCKOTro
MOJEIMPOBAHUSA
KOHCTPYKIMH 11 aHaIIN3a
HaIpsKEHHO-
Te(OPMHIPOBAHHOTO
COCTOSIHHSL M OLICHKH
MPOYHOCTH.

HaBbIkH 0CBOEHBI, HO
JIOTycKaroTCs
HEe3HAaYMTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyTHEHUS
IIpY [IEpEHOCE YMEHUI Ha
HOBBIE, HECTaHJAPTHBIC
CHUTYaIIH.

OO0yuaromuiics B
IIOJIHOM 00BeME
BIIAJIEET
HaBBIKAMU
HCIIOIB30BaHMS
MPOTPaMMHBIX
CpencTB
MAaTeMaTHYECKOTO
MOJICITUPOBAHHUS
KOHCTPYKIH#H 1151
aHanu3a
HanpsHKEHHO-
neopMUpPOBaHHO
IO COCTOSHUS U
OLIEHKH
MPOYHOCTH.
CB00OIHO
MPUMEHSET
MOJTyYCHHbIC
HaBBIKU B
CUTYaIUSIX
MHOBBIIIICHHON
CJI0’KHOCTH.




[[Ixanbl OLEHWBAaHHS PE3YJIBTATOB NPOMEXKYTOYHOM AaTTECTAMM M HX
OTMCAHUE:

dopMa NPOMeKYTOUHOM aTTECTAIUM: 3a4€T, IK3AMEH.

[IpomexxyTouHas arrectamusi oOyJaronuxcs B (opme 3adera MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM TUIAHOM 0 JAHHOW AWCIUIUIMHE (MOIYJII0), TPU 3TOM YYUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHka
CTENICHU JTOCTHKCHUS OO0yYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYUCHHSI TI0
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpernojaBareieM, BEAYLIUM 3aHATUS T10
IUCIUIUIMHE  (MOAYJII0)  METOJOM  ASKcHepTHOM  oueHku. [lo  utoram
IPOMEKYTOYHOM aTTecTallui MO JAUCHMIUIMHE (MOJYJIO) BBICTABIISIETCS OLICHKA
«3aYTEHO» WIH «HE 3aYTEHOM.

K nOpoMexyTodHOl  aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOM paboOThl, NTPEAYyCMOTPEHHbIE padboueit
MPOTPaMMOM MO JUCHUIUIMHE: TMPOIILUIA MPOMEXKYTOUHBIA KOHTPOIIb.

HIxkana
Onucanune
OllCHUBaHUSA

BrimoniHeHbl Bce BHIIBI y4e€OHOM padoOThI, MPEyCMOTPEHHBIE
y4eOHbIM TUIaHOM CTYIEHT JAEMOHCTPUPYET COOTBETCTBHUE
3HaHUW, YMEHUM, HABBIKOB MPUBEJACHHBIM B TaOIMIIAX
noKaszareyieid, ONepupyeT MNPUOOPETEHHBIMU  3HAHUSIMU,
YMEHUSIMU, HaBbIKAMHM, TMPUMEHSIET HUX B CHUTYalMsIX
MOBBIIIEHHON CIOKHOCTH. [Ipu 3TOM MOTYT OBITH TOMYIIEHbI
HE3HAUUTETbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IpHU
AHAJIMTUYECKUX ONEpalMsaX, NIEPEHOCE 3HAHUM M YMEHUU Ha
3 HOBBIC, HECTAaHJAPTHHIC CHUTyallun WM OOyYaroIIHiics
ATEHO JIEMOHCTPUPYET YACTUYHOE COOTBETCTBHUE 3HAHWM, YMEHUI,
HABBIKOB MO MpeameTy. HaBbIkM OCBOEHBI, HO JIOMYCKAaIOTCA
HE3HAYUTEIbHbIE OIIMOKW, HETOYHOCTH, 3aTPYyAHEHUS MpU
MIEPEHOCE YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYAIIUU WIIH
OOy4JaroIIMiiCs  I€MOHCTPUPYET 3HAYUTEIbHBIC OIIUOKH,
MPOSIBIIIET HEIOCTATOYHOCTh 3HAHWI, YMEHUN W BJIaJCHUS
HABBIKAMH TI0 HECKOJBKUM TeMmaM mnpeameta. OOydarommiics
WCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHCHUS TMPU MPUMEHEHUU
YMEHUM ¥ HAaBBIKOB B HOBBIX CUTYaIIHIX.
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He BemonHeH oawH uiau Oojiee BUIOB Y4eOHOU pabOTHI,
MIPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM.

CTyIeHT NEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHHM,
YMEHUM, HAaBBIKOB IMPHUBEACHHBIM B TaOJMLax MOKa3aTeleH,
He 3auteno JOMYCKAIOTCS ~ 3HAYMTENbHBIE  OIIHUOKH, MIPOSIBIISIETCS
OTCYTCTBHEC 3HAHHI, YMEHHI, HABBIKOB I10 PSY MMOKa3aTeseH,
CTYJICHT MWCHBITHIBACT 3HAYUTEIbHbIE 3aTPyJAHEHHUS IIPU
OTICPUPOBAHUHU 3HAHMSMU W YMEHUSIMHU IPH UX IEepeHoce Ha
HOBBIE CUTYallUH.

[IpomesxyTouHas arrectanus 00ydaromuxcs B popMe dK3aMeHa MPOBOIUTCSA
M0 pe3yJibTaTaM BBIOJIHEHUSI BCEX BUJOB yueOHON padOThI, MPEAYCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOW JUCHUIUIMHE (MOAYJ0), TIPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemectpa. OrieHka
CTETEHU JTOCTUXKEHUS OO0YUYarOIUMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMTCS TMpenojaBaTeseM, BEIYIIUM 3aHSATUS 10
JUCHUIUIMHE  (MOIYJI0)  METOAOM  d3KChepTHOM  oneHku. [lo  wutoram
MPOMEXYTOUYHON aTTeCTAlMU MO AUCIHUIUIMHE (MOYJII0) BBICTABISETCS OILICHKA
«OTIIMYHOY», «XOPOULIO», «yJIOBIIETBOPUTEIIBHOY UJIU «HEYIOBICTBOPUTEIIBHO.,

K nOpoMexyTodHOl  aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOM paboOThl, NTPEAYyCMOTPEHHbIE padboueit
MIPOTPaMMOM MO JTUCHMUIUIMHE TPOILLIN TPOMEKYTOUHBIA KOHTPOJIb.

HIxaJja oneHUBaHUA Onucanne

BrimonHensl Bce BUIBI  y4eOHOW pabOThI, MPEAYCMOTPEHHBIE
yueOHbIM MIaHoM. CTyAEHT EMOHCTPUPYET COOTBETCTBHE 3HAHUIA,
YMEHUW, HABBIKOB TPHUBEJACHHBIM B TaOJUIAX IOKa3aTeseH,
OTIepUpPYET MPUOOPETCHHBIMH 3HAHUSIMH, YMEHHUSMH, HABBIKAMHU,
MPUMEHSAET MX B CUTYaIMsAX MMOBBIIMICHHOW CIIOXKHOCTH. [Ipu sTOM
MOTYT OBITh JOMYIIEHbl HE3HAUWUTENbHBIE OIIMOKH, HETOYHOCTH,
3aTPYyAHCHUS] TIPU aHATMTUYECKUX OIEpalusiX, MEPeHOCe 3HAHUU U
YMEHUH Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIUH.

OTIIMYHO

BeinonHeHs! Bce BUJIBI yueOHOI paboThl, TPelyCMOTPEHHbIE
y4€OHBIM IJIAHOM.

OOyuaronuiicss AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
Xopomo YMEHUM, HaBBIKOB I10 IIpeMeTy. HaBbIKM OCBOEHBI, HO AOMTYCKAOTCS
HE3HAYUTENIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU MIEepeHOCce
YMEHUI Ha HOBbIE, HECTAH/IapTHBIE CUTYaIlUH.

BrinonHeHs! Bce BUJIBI yueOHOM paboThl, TPeyCMOTPEHHbIE
y4eOHBIM IJIAaHOM.

OOyuaronuiicss AeMOHCTPUPYET 3HAUUTENIbHBIE OLIHMOKH, TPOSIBIISET
HEJOCTaTOYHOCTh 3HAHUI, YMEHHUH M BJIAJEHUS HaBbIKAMH IIO

VY 10BIIETBOPUTEIIHHO
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HECKOJIbKUM TeMaM npeaMera. OOydaroluiics HCHBITBIBAET
3HAUUTENIBHBIE 3aTPYAHEHMS IPU IPUMEHEHUN YMEHUIN 1 HaBBIKOB B
HOBBIX CUTYalUsX.

He BemonHen oauH wiu Oojee BHIOB Y4eOHOH paboTHI,
IPEJYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYIEHT AEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB IIPUBEICHHBIM B
TabMuIax IoKa3aTesel, MOMYyCKalTCsl 3HAa4YMTeNbHbIE OLIMOKH,
MIPOSABIIAETCS OTCYTCTBUE 3HAHWUN, YMEHUH, HABBIKOB IO psIy
IIOKa3aTeIe, CTYICHT HCIBITBIBAECT 3HAUYMUTEIIbHBIC 3aTPYAHCHHUS
IIpY ONEPUPOBAHMHU 3HAHUSIMHM M YMEHUSMU IPU HUX IEPEHOCE Ha
HOBBIE CUTYaLlUN.

HeynosnersopurensHo

@OH/IbI OLICHOYHBIX CPEACTB NPEICTABICHbI B MPWIOKEHUU 4 K padouen
IIPOTPaMMe.

DoHbI OLIEHOYHBIX CPE/ICTB MpeACTaABJIeHbI B PUJIOKEHUH 2 K padoueit
nporpamme.

7. YueOHO-MeTOAMYeCKOe U HH(POPpMAITMOHHOE o0ecnieyeHne JUCHMIIIMHBI.

a) OCHOBHAs JIMTepaTypa:

3amusnsk, B. E. BBenenue B MmaTeMatuueckoe MOJEIMPOBaHUE : yueOHOE
nocobue misg By3oB / B. E. 3ammsmsax, O. A. 3omoroB. — MockBa
NznarensctBo FOpaiit, 2021. — 133 ¢. — (Bricmee o6pa3oBanue). — ISBN
978-5-534-12249-7.

URL: https://urait.ru/bcode/476288

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

bopnosckuii, I. A. dusnyecke OCHOBBI MaTeMaTHYECKOI'O
MOJICIUPOBAHUS ;| YIEOHHK U MpaKkTUKyMm i By3oB / I'. A. bopmoBckuii, A.
C. KongpareeB, A. YHoymepu. — 2-¢ u3a., ucnp. ¥ jaomn. — MockBa :
NznarensctBo FOpaiit, 2020. — 319 c. — (Bricmee oOpa3oBanue). —

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

B) IPOrpaMMHOe o0ecrnevYeHue 1 MHTEPHET-PeCypPChI:
[TIporpammuoe obecrnieueHue:
- YHUBEpCaJIbHAs TporpaMMa MeToia KOHCUHBIX 3JIEMEHTOB, TPUMEHsIeMast Ha
MPESANPUATHIX MAITUHOCTPOCHHUS;
- yHUBepcalbHas Tmporpamma 3-D mpoekTupoBaHuWs, TpHMEHseMas Ha
MPESANPUATHIX MAITUHOCTPOCHHUS;
- o(pricHOE MporpaMMHOE OOecTIIeUCHHE.
HHTepHEeT-pecypchl He MPEIyCMOTPEHBI.
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8. MaTepunaibHO-TEXHHYECKOe o0ecrieyeHne TUCHMIINHBI.

o Aymutopust I JIGKUMOHHBIX M TPAKTUYECKUX 3aHSITUH: CTOJIbI
y4eOHBIE CO CKaMbsIMH, ayJUTOpHAs JOCKAa, HACTCHHBIN MPOEKIIMOHHBIN 3KpaH.
Pabouee mecTo npenogaBarens: CTOJ, CTYJI.

o KoMmmbroTepHsiii  KJIacC: CTOJIBI, CTYJbsi, MapKepHas JIOCKa,
KOMITBIOTEPBl € MPUKIAJAHBIM TEMATHUYECKUM MPOrpaMMHBIM OOECIeYeHHUEM,
MOJIBECHOW MPOEKTOP C MHTEPAKTUBHOM NOCKOH. Pabouee mecTo mpernopaBaTes:
CTOJI, CTYJ, KOMITBIOTED.

9. MeTtoauyeckne peKOMeHIAUMHU JJIs CAMOCTOATEIbHOI padoThl
CTY/J€HTOB.
3amauaMy CaMOCTOSITETbHON PaOOThI CTYICHTOB SIBJISIFOTCS:

Cucrematm3aiiiss W 3aKpeIUICHHWE TIOJYYCHHBIX TEOPETHYCCKUX 3HAHUU W
MPAKTUYECKUX YMEHHUH CTYICHTOB;
VYriryOiieHre U pacIIupeHUe TeOPETUISCKON TTOATOTOBKY;
dopMupoBaHUE YMEHHH HCIIOJIB30BaTh HOPMATHUBHYIO, TIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIIUIO U CIEIUATbHYIO JINTEpPaTypy;
Pa3BuTHE MO3HABATENBHBIX CIIOCOOHOCTEW M aKTUBHOCTU CTYACHTOB, TBOPUYECKOM
WHUIIMATUBBI, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
Hcnonp3oBanne  Marepuana, COOpaHHOTO W MOJYYEHHOr0 B XOJe
CaMOCTOSATENbHBIX 3aHSATHH Ha MPAKTHUYECKUX 3aHATHSAX, TNPU HAMHCAHUH
KYpPCOBBIX M BBIITYCKHOM KBaNU(UKAIMOHHOW paboT, st 3hdexTuBHON
MOJATOTOBKY K UTOTOBBIM 3a4€TaM U SK3aMEHaM.

W3yyenne  OUCHUIUIMHBI ~ JOJDKHO  COTPOBOXKAATHCS ~ WHTCHCUBHOU
CaMOCTOSATEIILHON PabOTOW CTYJACHTOB C PEKOMEHJIOBAHHBIMHU IPEIOIaBATCIISIMH
JUTEPATYPHBIMA UCTOYHUKAMH U ¢ MaTepHUalaMU, TIOJyYEHHBIMU Ha JICKITMOHHBIX,
MPaKTUYECKUX 3aHATHAX W JabopaTopHbIX padorax. CTyAEHT MOJDKEH MOMHUTH,
YTO HAYWHATh CAMOCTOSITCIbHBIC 3aHATHS CJCAYeT C TEPBOTO JHS H3YUCHUS
JTUCITUTUTMHBI M TIPOBOJIUTH MX PETyJIIipHO. O4YeHb Ba)XHO MPHIIOKHUTH MAKCUMYM
YCUJIUM, BOJIM, YTOOBI 3aCTaBUTH ceOs pabOTaTh C IMOJHON HArpy3Kou ¢ IEepBOTO
TTHSL.

Kaxnpiii CTyleHT MOJDKeH caM IUTAaHHUPOBAaTh CBOKO CaMOCTOSITENIBHYIO
paboTy, MCXONii U3 CBOMX BO3MOXKHOCTEH U TPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJTHEHHE PAO0OTHI, co3daeT Oojee CIOKOMHYH OOCTaHOBKY, UTO B HTOIE
MOJIOKHUTETHHO CKa3bIBAETCS HA YCBOCHUH MaTepurara.

Ha ocHoBe wW3ydeHHWs pPEKOMEHJIOBAHHOW JIUTEpaTyphl IIEIecO00pa3HO
COCTaBUTh KOHCIIGKT OCHOBHBIX TEPMHHOB, IIOJIOKCHUH U  ONpEICICHUH,
TPEOYIOIINX 3aIIOMUHAHUS U HEOOXOAUMBIX ISl OCBOSHUS Pa3/IeiOB TUCIUTLIAHBI.
JIist  mIomoTBOpPHONW pabOThl  HEMAJIOBAXXHOE 3HAYCHHE HMEET OOCTaHOBKA,
opraHuzaius pabodero mecra. HyxHO m00UTBCS, 4TOOBI MECTO pPabOTHI IO
BO3MOKHOCTH OBLJIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JieflaeT ee OoJiee
IJI0I0TBOPHOM. IIpOyKTHBHOCTH pabOTHI 3aBHCHUT OT MPaBUILHOTO YEPEIOBAHUS
Tpyna u oTabixa. [loaToMy Kakzble yac Wiu JIBa CIeAyeT JeaTh, nepepbiB Ha 10-
15 munyt. BBIXOAHBIE THU JIydIlle TOCBSTUTH AKTUBHOMY OTJIBIXY, 3aHITHSIM
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CIIOPTOM, MPOTYJIKAMU Ha CBEXEM BO3IyXxe U T.n1. Jlake MmepexitoueHne ¢ OJHOTO
BU/Ia YMCTBEHHON pabOThI Ha IPYrOi MOXKET CIIY>KUTh AKTUBHBIM OTIIBIXOM.
Oco0oe MecTo yaensercss KOHCYJIbTUPOBAHUIO, KaK OJHOW U3 GopM 0OydeHUs U
KOHTPOJISI CaMOCTOATENbHOM paboTel. KoHCynbTHpOBaHUE HpeanoaaraeT 0coObM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJICHCTBME  MEXIYy  IpenojaBaTeseM-
KOHCYJTBTAaHTOM M CTYJCHTaMH, HAlpaBiICHHOE Ha pa3pelieHue npodiemM u
BHECEHUE MO3UTHUBHBIX U3MEHEHUN B JCSITENLHOCTD CTYICHTOB.

9.1 Meroauueckne YKa3aHUs MO BHINOJHEHUIO U 0()OPMIICHHIO
BBINOJHEHHBIX MPAKTHYECKUX 32/1aHUil 110 JucunILInHe «MaTteMaTu4yeckoe
MO/IeJIMPOBAHUE TEXHUYECKHX CHCTEM»

9.1.1 Tpe6oBanusi kK 0(p)oOpPMJIEHUIO BHIMOJTHEHHBIX MPAKTHYECKHUX 3aIaHUI
¢ BrimonHeHHOE TpaKTUYECKOe 3aaHue JOHKHO OBITh O(GOPMIICHO HA JIMCTax
dbopmata A4 co CIEayIOUIMMH TOJSMHU:

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

e BrinonHeHHOE NpakTUYECKOE 3aJaHUE JIOJDKHO MMETh  TUTYJIbHBIA  JIUCT.
[Ipumep odopmiieHUs TUTYJIBHOTO JIMCTA MOKa3aH B IPUIIOKEHUHU.

e DBhINOIHEHHOE NPAKTUYECKOE 3aJaHUE JOJDKHO  COJEpKAaTh  CIEAYIOIIUE
pazenbl:

Conepxanue.

Beenenue.

OcHOBHasl 4acTsb.

3aKIr0YEHHE.

Cnucok HCMOIb30BaHHOM JIUTEPATYPHI.

[Ipunoxenus (He SBISIIOTCA 00s3aTENBHOM YacThIO OTYETA).

e Crpanuupl  oT4eTa  JOJUKHBI  OBbITh  NpoHyMepoBaHbl.  Hymeparms
HAa4YMHAETCS CO BTOPOM CTpaHMIbl. Ha TUTYJIBpHOM JIMCTE HOMEp CTpaHULE
HE TPOCTaBIISAETCA.

e B OCHOBHOHI 4YacTW HaxoIATCA BCE MPOHYMEpPOBAHHBbIE IJIaBbl, maparpadbl H
nojamnaparpadsi.

Hywmepanus maparpadgoB u noamaparpadoB MPOU3BOISATCS CIEAYIOIIUM

obpazom:

o IlepBas nudpa oOo3HAUaEeT HOMEp TJIABHI.

e Bropas mudpa - nopaakosslii Homep naparpada.

e Tperbs mudpa - NOPAAKOBBIA HOMeEp moanaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 TiaBsl 3:
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e |ll Onucanue pacueTHoOi cXeMbl
e 3.2 I'paHMYHBIE YCJIOBHA
e 3.2.5 I'paHuuHBbIE YCJIOBHS 0 MEepPeMelIeHUAM

Hymepanusi pucyHKOB IMPOU3BOJUTCS CIEAYIOIIMM 00pa3zoMm:
e [lepBas uugpa ob603HayaeT HOMEP IJIaBBI.
e Bropas mudpa - MOpsaKOBBII HOMEp pPUCYHKA B IJaBe.

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

e Puc. 3.11. /IuamoroBoe OKHO BBOJA HCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBbl, Maparpada, moamnaparpadga u puUCyHKa HE

ctaBuTcs. Ha3BaHue riaBbl NUIIETCS 3arJIaBHBIMU MOJTYXUPHBIMU OYKBaMHU.
Ha3Banus naparpadoB u noamnaparpaoB MHUIIYTCS CTPOYHBIMH
MOy KUPHBIMUA OyKBaMH, 3a HCKIOYEHUEM NIEPBOM OYKBBI, 3ar1aBHOM.

[Toamaparpagsl MOTYT OBITH BBIJIEJIEHBI KYPCHUBOM.

Hymepamusi  ucnonb3oBaHHOM — JUTEpaTypbl  MPOU3BOAUTCS  JHOO B
angaBUTHOM MOpsAKe, JUOO MO Mepe CChUIOK Ha HEe B TEKCTE KypCOBOMU
paboTHI.

[Ipumepbl opopMIICHHS JIUTEPATYPHI.
Kaurn:

e bunepman B.JI. — Teopus mexannueckux konedanuii. — M.: Beicii. mikona,
1980. — 408 c.

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

e bopucos 10.C., bnarosemenckuii FO.H., Imutpuuenko C.C.,
[TankpaToB H.M. AHain3 NpUMEHUMOCTH YPaBHEHUW U UCCIIEIOBAHUE
dbopmbl KpuBOH ycTanocTH // 3aBojackast taboparopus. J[narnoctuka
Marepuaiio, Nel10, 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 TpeﬁoBaHnﬂ K COACPKAHUIO PA31€J0B BbINOJHCHHBIX MPAKTUYCCKUX

3aJaHui

1. B comep:kaHuWM JOJDKHBI OBITH TIPEJCTABICHBI Ha3BaHWUSA BCEX TJIaB,
naparpadoB u moamnaparpadoB ¢ yKa3aHHMEM HOMEPOB HadajbHBIX CTPAHMII.

2. Bo BBCACHHNH 000CHOBBIBACTCS AKTYAJIBHOCTL MW CTAaBUTCA LCJIb pa6OTI>I,
MNCPCUHUCIIAIOTCA PCIIACMBIC 3ala4d WM HACTCA KpPATKOC COACPKAHHUC BCCX
TJI1aB. I[J'ISI KYPCOBOI'O IIPOCKTA, COACPKAIICTO KOHKPCTHBLIC 3adddu, AACTCA
ITIOCTAaHOBKA 3aJ1a4.

TGOpeTI/ILICCKEUI pa60Ta MOXKET HOCUTh OINHUCATECIbHBIM WU

METOJMUYECKUN XapakKTep.

3. B ocHOBHO#i YacTH MOAPOOHO OMHMCHIBACTCS MOCIIEIOBATEILHOCTD PEIICHUS
3a7Ja49U.
Ilpumepnwiii INaH OCHOBHOM YacCTH

e [locranoBka 3amauu. CBeneHuss 00 OOBEKTE HCCIACAOBAHUS U
00JIaCTH MAIIMHOCTPOCHHS.

e Teopernueckue OCHOBBI  pEIICHHUS  3aJadyd, HCIOJIb3yEMbIC
aJITOPUTMBI.

e OnucaHue NPoOrpaMMHOT0 oOecreyeHus

e licxonHble JaHHBIEC, OMMMCAHUE PACYETHOU CXEMBI.

e Xapakrepuctuku monaenun MKD. KonuuecTBO 351€MEHTOB, Y3JIOB,
CTEIEHEN CBOOOEI.

e OmnucaHue TUMOB KOHEYHBIX 3JIECMEHTOB.

e Hudopmanus 00 yClIoBUSIX 3aKpEIVICHUS U HArPY>KEHHUS.

e [locnenoBarensHOCT,  (OPMUPOBAHUS  MOJEIM  CPEACTBAMU
nporpamMmbl MKD, 0cOO€HHOCTH TTOATOTOBKH MOJISIIH.

o Uudopmarus o mporecce penieHus 3a1auu.

e (CBeleHMS O KOMIIBIOTEpE, XapakTepucTukax nporpammsl MKD
(Ha3BaHwMe, BEpCHS, BO3MOYKHOCTH), HEO0OXOIUMBIX
BBIYUCIIUTEIBHBIX PECYPCaX, BDEMEHH PEILICHHUS.

e AHanu3 pe3yiabTaTOB PACUETOB.

4, B 3akjJlO4YeHMH JAETCA KpaTkas OIeHKa ©  OCHOBHBIC  BBIBOBI
BBITIOJTHEHHON palOOoTHI.
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5. B npuioxkenue BbIHOCUTCS HHGOPMALMOHHBIN MaTepual, He TpeOYIOIIHii
JIETANIbHOTO PAaCCMOTPEHHUSI B OCHOBHOM 4acTH (Hampumep, Tadauipl, rpaduki,
PUCYHKH, JTJUCTHHTH IPOTPaMM U T.II.)

9.1.3 TpeGoBaHuUs K BBINOJHEHUIO IPAKTUYECKUX 3aJaHUN

1. IlpakTrueckoe 3aJaHue MOJDKHO OBITh O(QOPMIIEHO COTJACHO TpeOOBaHUIM
YKa3aHHBIM BBIIIIE.

2. CopepxaHue MPaAKTHYECKOTO 3aaHus JIOJDKHO COOTBETCTBOBATH
NIePEYMCIICHHBIM BBIIIE TPECOOBAHUSM.

3. IlpakTtuueckoe 3ajjaHue JOJDKHO OBITH CHAHO 3a JBE HEACIHU 0 OKOHYAHUS
ceMecTpa.

10.MeToanuyeckue peKoOMeHAAlMHU 1JI5 NpenoaaBaTeas

B3aumopelicTBue mpernojaBaTens CO CTYACHTAMHA MOXHO pPa3AeiauTh Ha
HECKOJIKO COCTaBJISIIONMIMX — JICKIIUOHHBIE, MPAKTUYECKUe U JIabopaTOpHbIC
3aHATUSL WU KOHCYyJbTHpOBaHue. lIpemogaBaTens [OMKEH MMOCIEIOBATEIBHO
BBIUMTATh CTYJCHTAM P JICKIHH, B XOJE KOTOPBIX CIEAYET COCPEIOTOYUTH
BHUMAHUE HA KJIIOUYEBBIX MOMEHTAX KOHKPETHOTO TE€OPETUYECKOr0 MaTepuaia, a
TaKX€ OpraHU30BaTh MPOBEJACHUE MPAKTUUCCKUX 3aHSATUNA TaKUM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBIIUICHUE CTYJICHTOB, CTUMYJIHMPOBATH CaMOCTOSTEIBHOE
U3BJICUCHUE UMH HEOOXOIMMOM HHGPOPMAIMK U3 Pa3IUYHBIX HCTOYHHUKOB,
CPAaBHUTEJIbHBIM aHajJW3 METOJ0B pPELICHUN, COIOCTABICHUE IOJYYECHHBIX
pe3yNbTaTOB, POPMYIMPOBKY U apIYMEHTAIIMIO COOCTBEHHBIX B3TJISJIOB HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen HauagoM mpemnoaaBaHus MPENoIaBaTeI0 HEOOXOAMMO:

- U3y4YUTh pabOUyI0 MPOrpaMmy, LU U 3aa4 JUCITUTIIUHBI;

- YETKO MPEJICTABIATH ce0e, KaKue 3HAHUSI, YMEHUS U HaBBIKU JOJIKEH MPUOOPECTH
CTYJEHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYUTh COJICPKAHUE PA3AECIOB JUCIIUIIINHBI.

B Xxoae neKnMOHHOrO 3aHATHS MOpPEnoAaBaTelb HOJDKEH Ha3BaThb TEMY,
y4eOHBIE BOIMPOCHI, O3HAKOMUTH CTYJEHTOB C TIEPEYHEM OCHOBHOU U
JTOIIOJTHUTEIIBHOMN JIMTEPATYPBI IO TEME 3aHSITHUA.

Bo BcTynmuTenbHONW YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJIb H3ydacMOM
TEMbl B Y4eOHOW NUCIMIUIMHE, PACKPBHITh €€ MpaKTUdeckoe 3HadyeHue. Eciu
YUTACTCS HE TIEpBast JIKIUS, TO HEOOXOIUMO YBSI3aTh €€ TEMY C MPEbIAYIICH, HEe
HapyIas JIOTUKUA W3JI0KEeHHsI yaeOHOTro maTepuaina. JIeKIuio clieyeT HauyuHaTh,
TOJIBKO 4€TKO 0003HAUMB €€ XapaKTep, TEMY U KPYT T€X BOMPOCOB, KOTOPHIE B €€
xo0J1e OyAyT pacCMOTPEHBI.

B OCHOBHOW 4YacTH JIEKIIMU CJIEIYeT PACKPBIBATh COJEpP)KAHHE YUYEOHBIX
BONPOCOB, AKIIEHTUPOBaTh BHUMAHME CTYJACHTOB Ha OCHOBHBIX KAaTErOpHUsX,
SBJICHUSAX U MPOIEccax, 0COOCHHOCTAX WX MPOTeKaHus. PackpbiBaTh CYIIHOCThH U
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coJiepKaHUe PA3TMYHBIX TOUYEK 3PEHHS] U HAYUYHBIX MOJXOJ0B K OOBSICHEHUIO TEX
WIM WHBIX SIBIEHUHW u TmpoieccoB. Creayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3MIMIO MO CHOPHBIM TEOpEeTUYeCKuM Bompocam. [IpuBoguTh
puUMepbL. 3a1aBaTh MO XOAY U3JI0KEHHUS JEKIHOHHOTO MaTepruaia pUTOPHUYECKHUE
BONPOCHl M CaMOMY JaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET aKTHBU3ALUU
MBICJIUTENIEHON JI€ATEIbHOCTH CTYJEHTOB, IMOBBIIIEHUIO UX BHUMAaHUS U UHTEpeca
K Marepuany JEKUHH, €€ coaepxaHuto. IlpenonaBarenb OOMKEH PYKOBOIUTH
paboToOli  CTYAEHTOB 1O KOHCHEKTUPOBAHUIO  JIEKIIMOHHOTO  MaTepuaa,
OTYEPKUBATh HEOOXOJAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHHI
U3y4aeMoU TeMbl, 0CO00 BBIJEISISI KATErOPUMHBIN anmapar.

B 3axmounTenbHON 4YacTu JIEKIMH HEO0OXOIMMO cQOopMyIHpOBaTh OOIIHE
BBIBOJIbI IO TEME, PACKPBIBAIOIINE COAEPKAaHUE BCEX BOMPOCOB, MOCTABJICHHBIX B
nexuuu. OOBABUTH TUIAH OYEPETHOTO0 CEMHUHAPCKOTO WIIH JIA0OPAaTOPHOTO 3aHSATHUSA,
JaTh KpaTKUE PEKOMEHJAUWHU II0 IOJArOTOBKE CTYACHTOB K CEMUHApy WIIH
nabopartopHoii pabote. OnpenenuTb MECTO M BpeMsl KOHCYJbTAIIUU CTYJECHTaM,
MOXKEJIaBIIUM BBICTYIIMTh Ha CEMUHape C JOoKJIagaMu M pedepaTtaMu 1O
aKTyaJbHBIM BOIIPOCAM OOCYKJaEMOM TEMBI.

[leap mpakTHUeCKUMX M JaO0OPATOPHBIX 3aHATUNA - 00ECIEUUTh KOHTPOJIb
YCBOEHUSI y4eOHOro Marepuasna CTyJeHTaMH, pacClIUpeHHe U yriyOieHue 3HaHuMH,
MOJIYYEHHBIX UMM Ha JIEKUUAX U B XOJI€ CAMOCTOATEIbHOM palOoThl. IloBbIIeHHE
3((PEKTUBHOCTU MNPAKTUYECKUX 3aHATHI JIOCTUTAETCS IOCPEICTBOM CO3IaHUs
TBOPUECKON OOCTaHOBKM, pacIojiararollel CTYJEHTOB K  BbBICKa3bIBaHUIO
COOCTBEHHBIX B3IJISAOB M CYXACHUNA MO 00CYXIaeMbIM BOIPOCAM, >KEJIAHUIO Y
CTYJEHTOB [TOpa0dO0TaTh y JOCKH NP PELICHUHU 3a]1a4.

[Tocne kaAOro JEKIMOHHOTO, JIaDOPATOPHOTO U MPAKTUUYECKOTO 3aHSITHS
CAEJIaTh COOTBETCTBYIOLIYIO 3alMCh B XXypHaJlaX y4yeTa NOCEIAaeMOCTH 3aHSITHM
CTYJACHTaMM, BBIACHUTb Yy CTapOCT YYE€OHBIX TpPYNI MPUYUHBI OTCYTCTBHS
CTYJEHTOB Ha 3aHsATusAx. [lpoBoauTh TpynmoBble W  HHAMBUAYaJIbHBIC
KOHCYJIBTALIMM CTYACHTOB IO BOIPOCAM, BO3HHMKAIOIIUM Yy CTYJEHTOB B XOJE UX
MOATOTOBKHU K TEKYIIEH U MPOMEKYTOUHON aTTECTALMH MO Y4eOHOM IHUCLUILIMHE,
PEKOMEHI0BaTh B MOMOIIb YYEOHbIE U JPYTHe MaTEpHalIbl, a TAKXKE CIPABOUYHYIO
JUTEPATYPY.

DK3aMeH WM 3a4eT MO JUCUUIUIMHE MPOBOJAUTCA B (POpME MUCHMEHHOIO
AK3aMEHa C MOCJEAYIONIeH WHIWBHUAYyadbHON Oecelol cO CTyJIEHTOM Ha OCHOBE
BOIPOCOB, C(HOPMYJIHPOBAHHBIX B 3aU€THBIX WJIM 3K3aMEHAI[MOHHBIX Ouinertax. B
OusIeT BHOCUTCS JIBa TEOPETUYECKUX M OJJUH MPAKTHUECKUN BOIIPOC U3 Pa3INUHbIX
pa3esioB AUCUHUIUIMHBI JJis 00Jiee MOJHOM MPOBEepKH 3HAHMUM CTyaeHTOB. OleHKa
BBICTABIIICTCS TpenojaBaTeieM M Oo0bsBisieTcs mocie oreera. IlpemogaBaTesns
INPUHUMAIOIIMKA  3a4€T WIA HK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a
MIPaBUJIBHOCTD BBICTABIICHUS OLIEHKH.
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[Ipunoxenue 1.
CTpykKTypa U coep:xkaHue TUCHUILIMHBI «MaTeMaTH4eckoe MOIeJTUPOBAHNE TEXHUNYECKHX CHCTEM) 110 HANIPABJIEHUIO
01.03.02 IlpukiaagHas MaTeMaTUKAa U nHGopMaTUKa

(bakanaBp)
Buabl yueOHoii padoThl, DonM
2 S BKJIIOYAS Buabl camocrosiTe1bHOI bf
S| 85 CaMOCTOAITEILHYIO0 padoThI
Pa3znen = = aTrrec
s E z padoTy CTYJ1EeHTOB, CTYJAE€HTOB S—
n/n © o

H TPYAOEMKOCTH B YacaXx
J | I/C | J1a6 | CPC | KCP | K.P. | K.IL | PTP | Pecpepar | K/p |3 | 3

IllecToi cemecTp

Tema 1. Cnocoowt modenuposanusn
Hecyuux KOHCMPYKYUil 01

1.1 | pacuema nanpsaxicenno- 6 1-6 6 12 18
oehopmuposanno2o cocmoanua u
OUeHKU RPOYHOCHIU.

Tema 2. Buowvl npedenvhozo
1.2 | cocmosanun necywux koncmpykyuit | 6 7-12 6 12 18
U Kpumepuu OyeHKu nPpoYHOCHmU.

Tema 3. Memoowt onpedenenusn
HAZPY30K 0714 MOOEUPOanua u

13 |Ppacuema na npounocms necyujux 6 13-18 | 6 | 12 18
koncmpykyuii. Pacuem na
NPOYUHOCHIb 6 6ePOAMHOCHIHOI
nocmanoske.
Dopma ammecmayuu +
Bcero yacos 1o aucuumnianHe 18| 36 54

B IICCTOM CEMCECTPE

CenbMmoii cemecTp

Tema 4. Ocobennocmu pacuema na
1.4 | npounocmes ceapnvix 7 1-6 18 18
KOHCMPYKYUI.




1.5

Tema 5. Koncmpykmopcko-
mexHo02uYecKue Memoovl
nO6bIUEHUA RPOYUHOCU C8APHBIX
KOHCMPYKYUIl.

7-12

18

18

1.6

Tema 6. Cmpykmypnas mexanuka
KOMRNO3UYUOHHBIX MAMEPUATIO8,
NPUMEHAEMBIX 8 HECYULUX
KOHCIMPYKYUAX.

13-18

18

18

d?opma ammecmauuu

Bcero yacoB no qUCILMIIMHE
B IIIECTOM CEMECTPE

54

54

BocbMoii cemecTp

1.7

Tema 7. Memoowt
yyeCmeumenbHOCmu 6 3a0a4ax
ONMUMAILHO20 NPOEKMUPOBAHUA
KOHCMpPYKYU.

1-2

12

30

1.8

Tema 8 Onmumanvnoe
npoeKkmuposanue KOHCMpyKuuii Ha
OCHOGe ananuza
yyecmeumenvnocmu. Ilpumenenue
Memoeoa KOHEeUHbIX I1IeEMEHN 08 014
AHAIU3A 4YECMEUMENbHOCHIU.
Memoo pacuema
YyeCmeumenbHOCmu 6
cmamuueckux 3aoavax. Ilpamoi
Memoo ouggepenyuposanus.
Memoo conpasicennvlx
nepemennvix. Ananus
yyeCcmeumenabHoOCmu 6 3a0a4ax Ha
coocmeennwvle 3nauenusn. Memoo
KOHEUHbIX ITIEMEHM 08 6 3a0a4ax
onmumuzauuu KOHCMpPYKyui
mMPAHCROPMHO-MEXHOI0ZUYECKUX
komnaexcos. Ilpouedypol peuwienus
3a0auu ONMUMU3AUUU HA OCHOGE

3-10

58

116




Memooa KOHEUHbIX ITIEMEHM 08 C
npuUMeHeHUueM an2opummos
HEJIUHEIIHO20 NPOZPAMMUPOBAHUS
Onmumu3auusn uacmom
cobcmeeHHbIX KoneOanuil.
Maxcumuzayua Kpumudeckux
HA2py30K nOMmMepu yCmouuueoCcmiu.

(Dopma ammecmauuu

Bcero yacoB o qucuuIumHe
B BOCBMOM CEMECTpe

70

146

Bcero 4acos mo JucHUILINHE BO BeeX
ceMecTpax

18

160

254




Ilpunoscenue 1 k

_ pabouei npoepamme
MUHUCTEPCTBO OBPA30OBAHUA U HAYK POCCUNCKOU ®EJEPAILINN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHME BBICIHEI'O OBPA3OBAHUA

«MOCKOBCKUH NOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasnenue: 01.03.02. Ilpuxknaonas mamemamuka u ungpopmamuxa
(Mumennexkmyanvhole cucmemol ynpagieHus mpancnopmom)
Dopma obyuenus: ouHasn
Buo npogheccuonanvroti oesmenvnocmu: (B coomeemcmeuu ¢ @1I'OC BO)

Kagpeopa: /lunamuxa, npounocms mawiun u conpomueienue Mamepuanos

®OH/] OLJEHOYHBIX CPE/[CTB
MO JUCHUTJINHE

«MaTemaTnieckoe MOACTUPOBAHNEC TEXHUICCKUX CUCTEM)

Cocras: 1. I[Tactiopt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeICTB:

DK3aMeHallMOHHEIE 3aIaHU.
ITepedyeHb BONPOCOB /J1s1 KOHTPOJIS 3HAHUH

Mockea, 2023 200
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[TOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTU KOMIIETEHLIMH

Tabmuna 1

MaremaTH4ecKoe MOJACJIUPOBAHNEC TEXHUICCKHUX CUCTEM

®I'OC BO 3

B mporiecce 0CBOCHUS JaHHOM JUCIMILINHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIICTYIOIINE
o0menpogeccuoHaJbHbIe U MPO(ecCHOHATbHbIe KOMIEeTEHIIMHU:

KOMIIETEHIIUN I[lepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CTeneHn ypoBHel 0CBOCHHSA

NH- DOOPMYJIUPOB- (popMuUpOBaHU [OLIEHOYHOI |[KOMIIETEHLUH

JTEKC KA 1 0 CpeACcTBa

KOMIETEeHIH i

OIIK-3. [Cioco0eH NpUMEHSTh BHATh: camocTositesbHa [YO, ba3oBblii ypoBeHb
1 MOJTU(UITIPOBATH 0a30BbIC TCOPCTHUECKHUE OCHOBBI 1 pabora, - CIOCOOEH pabomams ¢ KOMNLIOMEPOM (8
MaTeMaTUYECKUE MaTEMaTHIECKOr0 MOJIEINPOBAHUS [MPaKTHICCKHE mom uucine 6 pexcume yOaieHno20 00Cmyna)
MOJIEIH IS PELIEHHST  [HAIIPSKEHHO-1e()OPMUPOBAHHOTO COCTOSHUs [PAtATHA, U C NPOSPAMMHBIMU CPEOCMEAMU 00Ufe20 U
3aja4 B 00J1aCTH M OIICHKU TIPOYHOCTH KOHCTPYKITHIA. [1ab0paTOpHbIe CNEYUATbHO2O HASHAUEHUS ONA Pewenus
pohecCHOHAIBHOM YMeTb: paboThI zadau duHaqu'ieCKozo ananu3a KOHCmpyKyuu
MesTEIbHOCTH [POSABJISITE TBOPUYECKHUM MOAXO IIPH TOBLIEHHDIH yPOBEHE

[pa3paboTKe pacueTHBIX MOJEICH st
BBITIOTHEHUSI MATEMAaTHYECKOTO
MOICIIMPOBAHUS UX HAIIPAKCHHO-
neOPMUPOBAHHOTO COCTOSIHHSI U OTICHKHU
MPOYHOCTH;

CaMOCTOSITENTFHO OCBauBaTh HOBBIS
IBO3MO>XHOCTH Pa3BUBAIOIINUXCA MIPOTrPpaMMHBIX
MPOYKTOB MaTeMaTHIE€CKOTO
MOJICITUPOBAHMUSL.

BJIA/1€Th:

HaBbIKaMH HCITIOJIb30BaHUSA ITPOrpaMMHBIX
CPCACTB MAaTCMATUYCCKOI0O MOJACIIUPOBAHUA
KOHCTPYKIIMH JJIsl aHaJIM3a HalPsHKEHHO-
NneOPMUPOBAHHOTO COCTOSIHHSI U OTICHKHU
MPOYHOCTH.

- CIIOCOOEH camMocmosmenbHo pabomams ¢
KOoMNnbIOMepoM (8 mom yucie 8 pexcume
yoanenHo2o 00cmyna) u ¢ npocpamMmHbIMU
cpedcmeamu 0o6wezo u CneyuarbHo2o
HasHaweHus: O peutenusi 3a0ay
OUHAMUYECKO20 AHANU3A KOHCMPYKYULL,

- CIIOCOOEH CaMOCMOAMENbHO COCMABIAMb
pacuemmuvie MOOenU OCHOBHBIX
KOHCMPYKMUBHBIX DeMEHMO08 MAUUH 015
OUHAMUYECKO20 AHANU3A U 8bINOIHAMb Ha DBM
pacuemol K01OAMENLHBIX U YOAPHBIX
npoyeccos 8 KOHCMPYKYUU.




Hepeueub OUCHOUHbBIX cpedcme no Oucuumume

IIpunooscernue 2

K pabouetl npocpamme

«Mamemamuueckoe MO()eJmpoeaHue mexnuuecKkux cucmem»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkast xapakrepuctruka O1eHOYHOTO OLICHOUHOT'O CPEJICTBA B
OC CpelcTBa CpeacTBa ®OC
CpeAcTBO KOHTpOJIS, OPraHM30BaHHOE Kak
crienpanabHasg — Oecela  IIE€JarorM4ecKOro
VerHblii onpoc  [pa00OTHMKAa ¢ 0o0ydaroIUMCs Ha  TEMBbI, Bormpocs o
1 cobeceloBaHne, [CBS3aHHBIC C HM3y4aeMOW JHCIUIUIMHOH, W TeMam/paszaenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HAHMI JIACLIUILIUHBI

00y4aroIIerocs Mo OMpe/eIeHHOMY pa3Jeny,

Teme, npobiaeMe U T.11.
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®denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKICHUE
_ BBICIIEr0 00pa3oBaHUs
«MOCKOBCKUU IMOJIMTEXHUYECKNM YHUBEPCUTET»

®daxynsrer TPAHCIIOPTHBIN, kadenpa «/JMHAMIKA, TPOYHOCTH MAIINH H
CONPOTUBJICHUE MATEPHATIOBY

INEPEYEHDB BOITPOCOB JIJIA YCTHOI'O OITPOCA
10 AUCIUILINHE:

«MaTemaTHnueckoe MOACTUPOBAHNEC TEXHUICCKUX CUCTEM)

Bonpocsl aJ1s1 KOHTPOJIS 3HAHUI

1. O630p TUNOB HECYNIMX CHUCTEM MOOWIBHBIX MallWH, KaK OObEKTa JJI1 aHaln3a
HaNpsHKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHUSA U OLIEHKH MPOYHOCTH.

2. ConocTtaBiieHHE TUIMYHBIX PACUETHBIX MOJIENEH, BUIOB HArpyK€HHs, METOJOB
uccinenoannss HJIC w KkpuTepHeB OLEHKM IPOYHOCTH PEATbHBIX HECYIIUX
KOHCTPYKIIMH aBTOMOOWJIEH M TpPAaKTOpPOB C PACYETHBIMU CXEMaMHU, BUIAMHU
Harpy3ok, wmeroxamu pacduera HJIC u KpurepusMH OLIEHKH IPOYHOCTH,
U3y4aeMbIMU CTYJAEHTaMU B KypCe COIPOTHBIICHHS MAaTEPUAIIOB.

3. OCHOBHBIC HamNpaBJICHHUS pPadOT MO OOECIICUCHHUIO MPOYHOCTH KY30BOB U paM
aBTOMOOUJIEN U TPAKTOPOB.

4. Buapl mpenenbHOro COCTOSIHUS HECYIIMX CHCTEM MAIlMH U KPUTEPUHU OIEHKU

MIPOYHOCTH.

[IpoYHOCTh IPH CTATUYECKOM HArpy>XeHUH. [ MmoTe3bl MPOYHOCTH.

[TonsiTHe 00 yCTaNIOCTHON NPOYHOCTH.

Kpuas ycranoctu.

VYpaBHeHUEe KPUBOW yCTAJIOCTH B CTENEHHOU opMme.

. ManouukioBasi, MHOTOLIMKJIOBAs] yCTAJIOCTh, HEOIPAHUYEHHAs! JOJITOBEYHOCTb.

10 Koaddurment acummerpun nukia.

11.Tlpenen BBIHOCAWUBOCTH OOpa3ma Tpu cUMMeTpuyHoM 1ukie. [lpenen
BBIHOCJINBOCTH JETAJIH.

12.@akTopel, BIMSAIOIIME HA W3MEHEHHUE Tpefesa BBIHOCIMBOCTH JIETAlIM IO
OTHOUIEHUIO K MPEJENy BEIHOCIMBOCTH 00pasia.

13.BausiHue acUMMETpUM IHMKJIA HArpyKEHUs Ha XapaKTEPUCTUKUA COMPOTUBIICHHS
YCTAJIOCTH.

14. JlnarpamMma npeaesibHbIX aMIUTUTY.

15.KoadduimeHT 3anaca npoYHOCTH 10 KPUTEPHUIO COMPOTUBIICHUS YCTATOCTH.

16.HakormieHue noBpexaeHuil B KOHCTPYKIMH. [ UmoTe3a JMHEMHOro CyMMUPOBAHHUS
TTOBPEXKICHUN.

17.Pacuer [ONTrOBEYHOCTH JETAIM C HCIOJIB30BAHUEM T'MIOTE3bl JIMHEHHOIO
CYMMHPOBAHMSI IOBPEKICHUM.

18.PacueThl KOHCTPYKIIMI Ha YCTAJIOCTHYIO POYHOCTD.

19.TIpenenbHbIE COCTOSHUS MPU TTOTEPE YCTOUUUBOCTH.

©ooNOoOO
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20.IIpenenbHble COCTOSHUS 10 KPUTEPHUSIM U3HOCA, KOPPO3HH.

21.Metoabl omnpeneneHuss Harpy3ok JJJig pacuera Ha NPOYHOCTh HECYIIMX CUCTEM
aBTOMOOUJIEH U TPAKTOPOB

22. Tunuunple HanboJiee TSDKETbIE PEKUMBI HArpyKEHHsSI HECYIIUX KOHCTPYKIIHMA
MOOUIIFHBIX MAIIMH MPU IKCIUTyaTaI|H.

23.VcnipiTanust MaIIvH I UCCIIEIOBAaHUS HATPY30UHBIX PEKUMOB.

24. KoadduimeHT HeperyIapHOCTH CIYYaiHOTO MpoIiecca HaApTyKEeHHS.

25.MeTo/pl cXeMaTu3aly CIy4YailHbIX MPOLIECCOB HATPY>KEHUSI.

26.MeTtoabl cxemMaTU3alul — MAKCUMYMOB, MUHUMYMOB.

27.Metoa cxeMaTu3alyu - SKCTPEMYMOB.

28.Metoa cxeMaTu3alui — OJIHONapaMeTPUUECKU METO]T pa3MaxoB.

29.Metoa cxeMaTu3aly — AByXMapaMeTpUIeCcKuil METO/1 pa3MaxoB.

30.Metop cxematuszanuu - MoJaHbIX UKI0B Jmutpruyuenko C.C..

31.Metop cxemaTu3anuu - MOTOKa JOXKIs

32.01eHKa MPOYHOCTH HECYIIUX KOHCTPYKIIMI MOOMJIBHBIX MAIUH TPU CIy4ailHBIX
Harpy3Kax.

33.Crioco0bl  MOACTMPOBAHUS KOHCTPYKIIMH paM W Ky30BOB aBTOMOOWIICH U
TPAKTOPOB /I pacyeTa HampsHKEeHHO-Ae()OPMHUPOBAHHOTO COCTOSIHHSI M OIICHKH
MPOYHOCTH.

34.Bunibl pac4eTHBIX CXEM HECYIIUX CHUCTEM MOOMIHHBIX MAITUH.

35.0c00eHHOCTH MOJECTUPOBAHUS AJIIEMEHTOB M Y3JI0B HECYIIUX CHCTEM MOOUIIBHBIX
MaIITUH.

36.0c00EHHOCTH pacueTHBIX CXE€M HECYHUIMX CHUCTEM MOOWIBHBIX MalMH (Ha
IpUMepe Ky30Ba aBTOMOOUJIS)) U CIIOCOOBI MOJICTTMPOBAHMUSL.

37.UccnenoBanne KOHILIEHTpAlMKM HAIpPsDKEHUH B 3JIEMEHTax Ky30Ba aBTOMOOMWIIS C
MOMOIIbIO METOa KOHEUHBIX 3JIEMEHTOB.

38.0cHOBHBIC DTambl BBIMOJHEHUS PACUETHOTO aHajiu3a Ky30BOB aBTOMOOHUIIEH
METOJIOM KOHEYHBIX 2JIEMEHTOB.

39.[lorpemHOCTH TpPH pacdyeTax METOJAOM KOHEUHBIX JJIEMEHTOB HECYIIHUX
KOHCTPYKIWH MOOMJIBHBIX MAIITHH.

40.IIpeumymiecTBa M HEAOCTATKH PACUETHBIX TMOAXOAOB TpU  OOECTeueHUH
MPOYHOCTH HECYIINX CUCTEM MOOWMIbHBIX MAIIIHH.

41.1lyT TOBBIIIEHUS TOYHOCTH KOHEUHO- SJEMEHTHOTO aHajiu3a HamlpsKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKIIUNA aBTOMOOMIIEH U TPAKTOPOB.

42.0co0eHHOCTH pacueTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIUH.

43.Tumbl CBapHBIX COCTUHEHUI U X CBOMCTBA.

44 TlpenenbHble COCTOSIHUSI CBAPHBIX COCTMHEHUM.

45.KoHIIeHTpalisi HanpsKEHU B CBAapHBIX COEAWHEHUsX. VcnbITaHus CBapHBIX
COCIMHEHU.

46.Metoibl pacyeTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKUIUNA. OcoOeHHOCTH pacuera Ha
IPOYHOCTH CBAPHBIX KOHCTPYKITHH.

47.0co06eHHOCTH MOJICITMPOBAHUS CBAPHBIX y3JI0B HECYIIIUX CUCTEM.

48.KoHueHTpalus Hanps>KeHU B CBAPHBIX KOHCTPYKLUAX KYy30BOB aBTOMOOMIIEH .

49.TIpu4nHbI OSBIECHUS YCTAIOCTHBIX MOBPEKICHUI B CBAPHBIX KOHCTPYKITUSX.
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50.KoHCTpYKTOPCKO-TEXHOJIOTMUYECKUE METO/bl TMOBBIIICHHUS] MPOYHOCTU CBAPHBIX
KOHCTPYKLIHH.

51.TIpaBuiia KOHCTPYHUPOBAHMS CBAPHBIX Y3JIOB HECYIIMX CUCTEM MOOWIIBHBIX MaITiH
C YAyUIIEHHBIMU XapaKTePUCTUKAMH TIPOYHOCTH.

52.TexHOJIOTHYECKHE MEPHI TIOBBIIIEHUS TPOYHOCTH CBAPHBIX KOHCTPYKITHH.

53.TlorpenmHOCTH MpH BBITIOJTHEHUH PACYETOB METOJOM KOHEUHBIX DJIEMEHTOB.
Crioco0p!I TOBBIMICHUS TOYHOCTH PACUYETHOTO aHAIN3a HAIPSKEHHO-
nehopMUPOBAHHOTO COCTOSTHUS B 3a1adax MKD.

54.0co0eHHOCTH PACYETHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIENIEH JieTaseil, y3IoB
U KOHCTPYKIIMI aBTOMOOUIEH 1 TpakTOopoB. OCHOBHBIE TPUEMBI U CITIOCOOBI
MOJICJIMPOBAHUS JAeTalled, Y3JI0B U KOHCTPYKIIMIA aBTOMOOUIIEH U TPAKTOPOB
METOJIOM KOHEUYHBIX AJIEMEHTOB.

55.11yTr nOBBIIIEHNUS] TOYHOCTHU BBITIOJIHSIEMOTO METOJIOM KOHEUHBIX 3JIEMEHTOB
PAcUYEeTHOrO aHAJIM3a HAMPSHKEHHO-1€(POPMUPOBAHHOTO COCTOSTHUSL KOHCTPYKITUI
aBTOMOOUJIEH U TPaKTOPOB.

56.01eHKa MPOYHOCTH HECYIUX KOHCTPYKITUH MOOWIIBHBIX MAIMH TP CITyIalHBIX
Harpy3Kax.

57.1loHATHE BEpPOATHOCTH HEPA3PYIIECHUS.

58.CBs3p  3HaueHW KOA(D(PUIIMEHTOB 3amaca TPOYHOCTH, BBIYUCICHHBIX B
TPaUIIMOHHOMN TETEPMUHUPOBAHHON IIOCTaHOBKE, co 3HAYCHUSMH
K02 (D PHUITMEHTOB 3amaca MPOYHOCTH, BRIYUCIICHHBIX B BEPOSITHOCTHON TTOCTAHOBKE.

59.CTpyKkTypHasi MeXaHWKa KOMIIO3UIIMOHHBIX MaTepUajioB, MPUMEHSIEMBIX B
HECYIIUX KOHCTPYKIIUSAX TPAHCIOPTHO-TEXHOJIOTHYECKUX KOMIUIEKCOB

60.CpaBHeHHE KOMITO3UIIMOHHBIX MATEPUATIOB C KOHCTPYKIIMOHHBIMHU CTasIMU U
CIUTaBaMU IO MOKa3aTeNsIM yIeIbHON MPOYHOCTU U YJIEIbHOM KECTKOCTH.

61.Knaccudukanuu KOMITO3UITMOHHBIX MaT€pUaIOB MO THUITY MATpPHUIIbI, MO THUITY
apMUPYIOIIUX BOJIOKOH, IO TUITY ApPMUPOBAHUSI.

62.MexaHn4yeckue CBOWCTBA OJTHOHAMPABIECHHOTO KOMITO3UIIMOHHOTO MaTepHaia.

63.Meroapl YYBCTBUTEIBHOCTH B 3aJadax ONTHMAJIBHOTO IMPOCKTUPOBAHMS
KOHCTPYKITUH TPAHCTIOPTHO-TEXHOJIOTHYECKUX KOMILIEKCOB.

64.0nTuManbHOe TPOEKTHPOBAHWE KOHCTPYKIMHM TPAHCIOPTHO-TEXHOJIOTHICCKUX
KOMIUIEKCOB Ha OCHOBE aHAJIN3a YyBCTBUTEIHLHOCTH.

65.[IpuMeHeHne MeToAa KOHEUHBIX 3JIEMEHTOB JJIS aHAJIN3a YyBCTBUTEIHLHOCTH.

66.MeTox pacdyeTa UyBCTBUTEILHOCTH B CTATHYECKUX 3aa9ax.

67.11psimoii Meton muddepeHIupoBaHus MPU pacueTe YyBCTBUTEILHOCTH. MeToj
COTIPSKEHHBIX MIEPEMEHHBIX MPU PacuyeTe YyBCTBUTEIHLHOCTH.

68. AHanmu3 4yBCTBUTEIHLHOCTH B 337ja4aX Ha COOCTBEHHBIC 3HAUCHMUSI.

69.0OnTuMm3aImsa 4acToT COOCTBEHHBIX KOJICOAHMIA.

70.Makcumu3zanusi KpUTHYECKUX Harpy30K MOTEPU yCTONIMBOCTH.

71.Metoa 4yBCTBUTEIHLHOCTH MPHU MPOSKTUPOBAHUHU (HOPMBI KOHCTPYKIIMH B 3a7a4ax
CTaTUYECKOTO  HArpy)KCHUS  KOHCTPYKIIMHA  TPaHCHOPTHO-TEXHOJIOTHYCCKUX
KOMITJICKCOB.

72.MarepuanbHasi TPOU3BOJIHAS MTPU aHATN3E YYBCTBUTCIBHOCTH.

73.®opma, Kak mapameTp MPOEKTUPOBAHUSI.
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74.1TapameTpudeckoe MpeCTaBICHUE TPAHUIl B ONTUMAILHOM MPOEKTUPOBAHUHU.

7/5.YyBCTBUTENBHOCTh MpPU NPOECKTHUPOBAHUU (OPMBI KOHCTPYKIMHU B 3ajaydax
ompeeneHus] COOCTBEHHBIX YaCTOT KOJICOAHUH M KPUTHYECKHUX HArPYy30K MOTEpU
YCTOWYHUBOCTH.

76.MeTon KOHEUYHBIX DJIEMEHTOB B 3a7adaX ONTHMH3AIUNA  KOHCTPYKIIHMA
TPAaHCIIOPTHO-TEXHOJOTUYECKUX KOMIUIEKCOB.

77 Ilpouenypsl pelnieHus 3a7ayd ONTHUMHU3AIMM HAa OCHOBE METOAa KOHEYHBIX
3JIEMEHTOB C MPUMEHEHUEM AITOPUTMOB HEIMHEMHOTO TPOTPAMMHUPOBAHUS.
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPAIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHUM HOJII/ITEXHIK‘I‘IECKI/II‘/‘I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE

MaTEpUaIOB»

Jucuumnnuna - MaTemaTuyeckoe MOACIMPOBAHNE TEXHUUECKUX CUCTEM

Hanpagnenue - 01.03.02 Ilpuknannas MmaremMaTuka 1 HHPOpPMAaTHKa
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. O630p TUIIOB HECYIIUX CUCTCM MOOWMJIBHBIX MalIrH, KaK o0beKTa JJI1 MaTEMAaTHYCCKOT'O

MOACIUPOBAaHUSA HaHpﬂ)KCHHO-HC(bOpMI/IpOBaHHOFO COCTOSIHHSA U OLCHKH ITPOYHOCTHU.

2. HpO‘IHOCTL IIpu CTaTUYICCKOM HAI'py>KCHUMU. I'unotessl IMPOYHOCTH.

3. 3apayva.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBopI10B/

MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA30OBAHUMA

«MOCKOBCKHMI HOJIHTEXHI{}‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHI MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTEpHUAJIOB)

Jucuunnuza - MaremMatndeckoe MOJECIIMPOBAHUE TEXHUYECKUX CUCTEM

Hanpasnenue - 01.03.02 [Ipuxnannas matemaTtuka U nHGopmaTruka

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. ConocraBnenue TUIMYHBIX PACUCTHBIX MOJIENIECH, BUIOB HArPYKeHUsI, MeTO10B uccienoanus HIC u
KPUTEPHEB OLIEHKH IMPOYHOCTH PeaNTbHBIX HECYIMX KOHCTPYKIIMH aBTOMOOMIIEH U TPaKTOPOB C
pacueTHBIMU CXeMaMH, BUJaMU Harpy3oK, meronamu pacuera H/IC u kpureprsMu OlleHKH IPOYHOCTH,
W3y4aeMbIMH CTY/ICHTaMHU B Kypce CONPOTUBIICHUS] MaTEPHAIIOB.

2. [TonsiTre 00 yCTANOCTHOW POYHOCTH.

3. 3apaua.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2023 1., [TpoTokom Ne
3aB. xadenpoit /A.A. CxBop110B/
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPAIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHUM HOJIHTEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/lnHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTEpUaIOB»

Jucuumnnuna - MaTemaTuyeckoe MOACIMPOBAHNE TEXHUUECKUX CUCTEM

Hanpagnenue - 01.03.02 Ilpuknannas maremaTuka u HHGOpMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Buusl mpeieIbHOrO COCTOSIHUS HECYIIIMX CHCTEM MAIIIMH U KPUTEPUH OLEHKH POYHOCTH.
2. KpuBas ycranoctu. YpaBHEHUE KPUBOW YCTAJIOCTH B CTENIEHHOH (opme.

3. 3agaua.
VY TBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2023r., [Tporokon Ne
3aB. kadeapoi /A.A. CkBopI10oB/

MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKON ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA30OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpUaAJIOB)
Hucuunnuza - MaTemaTuyeckoe MOAEIMPOBAHNE TEXHUUECKUX CUCTEM
Hanpasnenue - 01.03.02 Ilpuknannas maremaTuka u HHGOpMaTHKa
\

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. TMorpenrHoCTH TPH pacvyeTax METOIOM KOHEYHBIX JIEMEHTOB HECYIIMX KOHCTPYKIMIA MOOMITBHBIX
MalllnH.
2. MaJ'IOI_II/IKJ'IOBaH, MHOT'OIIUKJIOBAs YCTAJIOCTh, HCOTPpAHUYCHHAA JOJTOBECYHOCTD.

3. 3anaua.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2023 1., [TpoTokosm Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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