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1 Ileau u 3aaa49u JUCHUILIHHBI

1.1 Heanb AuCHUIIMHBI

[enbto n3yyeHus: TUCIUILIAHBL «MaTeMaTHYeCKOe MOJIEIIMPOBAHNUE TEXHUUECKUX
CUCTEM)» SIBIIACTCA:

— (GopMHpOBaHME 3HAHMM O COBPEMEHHBIX METOJaX MaTeMaTH4eCKOro
MOJICJIMPOBAHUS CIIOKHBIX KOHCTPYKUUW TPAHCHOPTHO-TEXHOJIOTHYECKUX KOMILICKCOB
JUISL UCCJIEIOBaHUSI WX HANPSHXKEHHO-IE(POPMUPOBAHHOTO COCTOSIHUSL M MPOUYHOCTHBIX
XapakTEePUCTUK, YUCICHHBIX AJITOPUTMAX, MIPUMEHSAEMBIX B 3aJlauaX MaTeMaTUYECKOTO
MOJEIUPOBAHUSA, OCBOEHUE [MPEIHA3HAYEHHOTO JUIi  OTOT0  YHUBEPCAIBHOTO
IPOrpaMMHOr0 0OECIIEYEHHSI METOIa KOHEUHBIX 3JIEMEHTOB;

- MIOATOTOBKA CTYJICHTOB K JICSITEILHOCTH B COOTBETCTBUU C KBATM(PUKAIMOHHOMN
XapakTEePUCTUKOMN crienianucToB no HanpasiaeHuto 01.03.02 [Mpukinagnas MaTeMaTuka u
uHbOpMaTHKa.

1.2 3agaun IMCHUILINHBI

3agayaMu  AUCUUIUIMHBL  «MaTeMaTU4ecKoe MOJEIUPOBAHUE TEXHUUYECKUX
CUCTEM) SIBJIIOTCA:

- O3HAKOMJICHHE CTYAEHTOB C HIIMPOKO MPUMEHSIEMBIMU METOJIAMHU U MOJAXOAaMHU
MaTeMaTU4YeCKOIo MO/JICITUPOBAHUSA TS MCCIIEIOBAHUS HaIpsHKEHHO-
neOPMUPOBAHHOTO COCTOSHUS U 00€CTICUCHUS IPOYHOCTU KOHCTPYKIIUM TPAHCIIOPTHO-
TEXHOJIOTUYECKUX KOMIUJIEKCOB, O3HAKOMIIEHUE C KPUTEPUSIMU ISl OUEHKU MPOYHOCTH
KOHCTPYKLIHMM MalIuH, 03HAKOMJIEHHE C BO3MOYKHOCTSIMH COBPEMEHHBIX MPOTPAMMHBIX
CHUCTEMAM MaTEeMaTH4YECKOTO MOJEIUPOBAHUS.

- 3HAKOMCTBO C METOJIAMU MOJYYEHUS HATPY30K JIJIs1 MOJAECIMPOBAHNS HANPSKEHHO-
1e(OpMHUPOBAHHOTO COCTOSIHUSI M pacueTa Ha MPOYHOCTh HECYIIMX CHCTEM MAaIlWH,
U3YyYEHUE KpPUTEPUEB OLEHKM TMPOYHOCTH, U3YUYEHUE CIEHHAIBHBIX BOIPOCOB
ONTUMAJIBHOTO MPOEKTHUPOBAHUS KOHCTPYKIMN TPaHCIOPTHO- TEXHOJOTHUYECKUX
KOMILJIEKCOB, OCBOCHHE METOJIMK pacyeTa U MPOEKTUPOBAHMS HA OCHOBE COBPEMEHHOTO
NPOrpaMMHOTO0 OOECHeUYeHHUs] MOJCIUPOBAHUS HAMPSKEHHO- J1e(OpPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIHM.

- 3HAKOMCTBO C OCHOBAaMHM pPAaCYETHOI0 MaTEMAaTHYECKOrO MOJIEIMPOBAHUS
KOHCTPYKLIMM HA3€MHBIX TPAaHCHOPTHBIX MAIIMH C HCHOJBb30BAHUEM OJHOW U3
YHHUBEPCAJIBHBIX MMPOIPAMM METOAA KOHEUYHBIX 3JIEMEHTOB U OJTHOW U3 YHHUBEPCAJIBbHBIX
[IPOrpamMM TPEXMEPHOTO aBTOMAaTU3UPOBAHHOI'O TPOEKTUPOBAHHS.

2 MecTO TUCHMIJIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHbIX MPOrPaMMm

HNucuumnvHa «MaTeMaTu4eckoe MOJCIUPOBAHUE TEXHUYECKUX  CHUCTEM»
OTHOCHUTCSI K 0053aTeIbHON 4acTH OCHOBHOM oOpa3zoBatenbHOM mporpammsl (OOII) mo
Hamnpasnennto 01.03.02 [Ipukinannas mareMaTrka U UHPOPMATHKA.

[IpeamecTByromUMu  KypcamMu, Ha  KOTOpbIX  Oa3upyercss  JIUCLMILIMHA
«MatemaTuueckoe MOJETUPOBAHNE TEXHUUECKUX CUCTEMY SIBIISIFOTCS:

- IMHEeWHas anredpa;

- METOJI KOHEUHBIX 3JIEMEHTOB;

- AaHAJINTUYECKasl JUHAMUKA U TEOpUsl KOJIeOaHMUI;



3 Komnerenuuu o0yudaromerocsi, popMupyemMbie B pe3yJibTaTe OCBOEHHS
AUCHHUILIMHBI

B pesynbTaTe OCBOEHMS NHUCLUMILIMHBI CTYJEHT AOJDKEH 00JaJarTh CIETYIOIIUMHU
npodeccuonanbubiMu (11K u [ICK) komneTeHnusIMu:

B pe3yabrare

O0CBOCHHUHA
. Ilepeyenb miIaHUpPyeMbIX
Kon o0pa3oBaTesIbHOI
pe3yJbTAaTOB 00yUYeHHSsI 110
KOMIICTEeHIIU U MPOrpamMmbl
. AMCUUIIIUHE
o0yuarouuiics
JAOJI7KeH 00/1a1aTh
OIIK-3. CrniocoOeH MpuMeHSITh 1 3HATh:
MO (UIMPOBATH e (a30BbIE TEOPETHUECKHE OCHOBBI
MAaTCMAaTU4CCKUC MOICTTA MaTeMaTHYECKOT0 MOJACIIMPOBAHUS
JUISL peIIeHH s 33124 B HaNPSUKEHHO-e(h)OPMHUPOBAHHOTO
obnactu COCTOSIHUSI i OIIEHKH TIPOYHOCTH
npoeccHoHaIbHOM KOHCTPYKIIHH.
ACATCIIBHOCTHU YMETh:

®  [IPOSIBJISITH TBOPYECKHUH MTOAXOA IPU
pa3pabOTKe pacueTHBIX MOJIEIICH
TPAHCIIOPTHO-TEXHOJIOTHYCCKHUX
KOMILIEKCOB TSI BBITTOJTHEHUS
MaTeMaTHIECKOTO MOJICITUPOBAHUS
WX HaINpsHKEHHO-
ne(GOpMHPOBAHHOTO COCTOSTHHUS H
OIICHKH TIPOYHOCTH;

®  CaMOCTOSITEIHHO OCBauBaTh HOBBIC
BO3MOJKHOCTH Pa3BUBAIOIIHXCS
POTPAMMHBIX IPOYKTOB
MaTEeMaTHYECKOTO MOJICTTUPOBAHHUSL.

BJIAJIETh:
® HaBBIKAMU UCIIOJIb30BAHUS

POTPaAaMMHBIX CPEJICTB
MaTeMaTHYECKOTO MOJICITUPOBAHUS
KOHCTPYKIIUH Ui aHAIIN3a
HAaIpPsHKEHHO-IE(POPMUPOBAHHOTO
COCTOSIHUS ¥ OT[CHKH ITPOYHOCTH.

4 CTpyKTYypAa U coiep:KaHue TUCUUIIIMHBI

OO6mas TpyI0€MKOCTh JUCIUILIMHBI COCTABIIIET 5 3a4eTHHIX eIWHUIGI, T.¢. 180
aKaJieMUIecKnX 9acoB (u3 HUX 116 gacoB — caMocTosTeIbHAs paboTa CTYJASHTOB).

JlucuuIInHa YuTaeTcs Ha TPETbEM W YETBEPTOM Kypca B IIECTOM, CEABMOM M
BOCEMOM cemectpax. IIpoBomsarcs nexkuuu — 18 yacoB m mpakTudeckue 3ansaTus — 160
yacoB, (popMa KOHTPOJIS — 3a4€T U DK3aMEH.



CrpykTtypa M cojaepKaHHE IHCHMIUIMHBI «MaTreMaTHu4eckoe MOJEIUPOBAaHUE
TEXHUYECKUX CUCTEM» IO CPOKaM U BUJaM paboTel oTpaxkeHbl B [Tpunoxenun 1.

Coaep:xanue pa3jiejioB IMCHUIIMHBI.

Tema 1. Cnoco0bl MOJEJUPOBAHUS HECYUIMX KOHCTPYKIHUI ISl pacyera
HANPSAKEHHO-1e(DOPMHUPOBAHHOI0 COCTOSIHUS M OLIEHKH NMPOYHOCTH.

Buapl pacueTHBIX CXeM HECYIIMX KOHCTPYKIHUU TPaHCIOPTHO-TEXHOJOTMYECKUX
KOMILIEKCOB. OCOOEHHOCTH MOJICTUPOBAHUSI DJIEMEHTOB U y3JI0B HECYIIIUX KOHCTPYKIIUM
TPAHCIOPTHO-TEXHOJIOTUYECKUX KOMILIEKCOB. COMOCTaBIEHUE TUIHWYHBIX PACUETHBIX
MoOJEeNel, BUAOB HarpykeHusi, MetonoB wuccienoBanuss HIC u kputepueB OLEHKH
MPOYHOCTHU PEATbHBIX HECYIIUX KOHCTPYKIIMNA aBTOMOOUIIEH U TPAKTOPOB C PACUETHBIMHU
CXeMaMH, BHJaMHM Harpy3ok, mertoaamu pacyeta HJIC wu kpuTepusiMu OIEHKHU
MPOYHOCTH, M3YYAEMBbIMU CTYAEHTAMHU B KYpCE€ COMPOTUBIIEHUS MaTEpPUATIOB. DTallbl
CO3JIaHUSI PACUETHBIX CXeM Hecymux cucTteM. OCOOEHHOCTH PAaCUETHBIX CXEM HECYIIUX
CUCTEeM | CIOCOOBI MOJETUPOBaHUSA. MeETONbl HWCCIeNOBAaHUS KOHIICHTPAIIUH
HaMpsHKEHUW € TIOMOIIBI0O METOJa KOHEYHBIX 3JIEMEHTOB B HECYIIMX KOHCTPYKIUAX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX  KOMIUIEKCOB. (OCHOBHBIE  3Talbl  BBINOJHEHUS
PacyeTHOTO aHajM3a HaIpsKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI METOJOM KOHEYHBIX
aneMeHTOB. [lorpemHocTu npu pacyerax METOJOM KOHEUYHBIX DJIEMEHTOB HECYIIHMX
KOHCTPYKIMIM MOOUITBHBIX MaiuH. [IpenmyiiiecTBa 1 HEIOCTATKU PACUETHBIX MOJX0I0B
npu o0ecredyeH MPOYHOCTH HECYITUX CUCTEM MOOMIIBHBIX MaliuH. [1yTH moBbIeHNs
TOYHOCTH KOHEUHO- DJIEMEHTHOT'O aHAIN3a HAPSHKEHHO-Ae(OPMHUPOBAHHOTO COCTOSTHUS
KOHCTPYKIIMI aBTOMOOMIJIEH 1 TPAaKTOPOB.

Tema 2. Buabl npeaejbHOr0 COCTOSSHUSA HeCYIIUX KOHCTPYKIUN U KPUTEPHUH
OLICHKH NMPOYHOCTH.

[IpOYHOCTH MpU CTATUYECKOM HArpyXEHUU. | MIIOTE3BI MPOYHOCTHU. Y CTAIIOCTHAS
npouHocTb. KpuBas ycramoctn. ManonukiioBas, MHOTOIMKIOBAs  yCTalOCTh,
HEOTpaHUYCHHAsl I0JITOBEYHOCTh. YpaBHEHHE KPUBOM YCTajJOCTH B CTETICHHOU (opMe.
[Ipenen BbIHOCIMBOCTH OOpa3lia MPU CHUMMETPUYHOM IHKje. [Ipenen BbIHOCIMBOCTH
netanu. DakTopbl, BIUAIONIME HAa H3MEHEHUE IMpelesa BBIHOCIMBOCTU JETAIHA IO
OTHONIICHWIO K TIpelely BBIHOCIMBOCTH oOpasna. BiusHue acummeTpun MHUKIA
Harpy»X€HHUsI Ha XapaKTEPUCTHUKU CONMPOTUBJIEHUS YCTANOCTHU. /lnarpamMma npenesbHbIX
ammuutyz. Kosddunuent 3anaca mpoYHOCTH TTO KPUTEPHIO COTIPOTUBIICHHS YCTAIOCTH.
Hakomnnenne mnoBpexaeHWii B KOHCTPYKUMH. [uIore3a JIMHEHHOrO CYMMHUPOBAHUSA
MOBPEKICHUH. PacdeT 10AroBEeYHOCTH JETANIN € UCIIOJIBb30BAHUEM THITOTE3bl JIMHEMHOTO
CYMMHPOBAHHUSI MOBPEXKICHUM. MeToapl CcXemaTh3aluuu CIy4alHbIX IPOLIECCOB
HarpyxeHusl. PacyeTbl KOHCTPpYKIMH Ha YCTaJIOCTHYK IPOYHOCTh. I[IpenenbHbie
COCTOSIHMS NIPHU MOTEPE YCTOMUMBOCTH. [IpeesibHOE COCTOSHUE MO KPUTEPUIO M3HOCA.
[IpenenbHOE COCTOSIHHE IO KPUTEPHUIO KOPPO3UH.

Tema 3. MeToasbl onpeaeJieHUs HArPY30K AJIs1 MOJACJTMPOBAHMS U pacyeTa Ha
NMPOYHOCTh HECYIIMX KOHCTPYKUMH. Pacyer Ha NPOYHOCTL B BEPOATHOCTHOM
MOCTAHOBKE.



Tunuuynble HauOosee TKENbIE PEXKUMBI HATPYKEHUS HECYIIMX KOHCTPYKIHMA
MOOWJIBHBIX MAalIMH MpU 3KCIUTyaTauud. MeToJbl HCHBITAaHUN [JIs HCCIEI0BaHUs
Harpy304HbIX pEXHMOB. MeETOAbl OLEHKH ITapaMETpPOB CIy4YalHBIX IPOLIECCOB
HaprykeHusi. OIleHKa MPOYHOCTU HECYIIUX KOHCTPYKIIUH MOOWIBHBIX MAIIUH TpH
cinyyaiHbIX Harpy3kax. llonsaTue BeposTHOocTH HepaspyumieHus. CBs3b 3HAYEHUMU
K03 puLIeHTOB 3amnaca IIPOYHOCTH, BBIYHCIICHHBIX B TPaIULIMOHHOM
JIE€TePMUHUPOBAHHON MOCTAHOBKE, CO 3HAUEHUSAMHU KO3(P(PULIMEHTOB 3amaca MpoYHOCTH,
BBIYMCIIEHHBIX B BEPOSITHOCTHON NTOCTaHOBKE.

Tema 4. OcobeHHOCTH pacyeTa HA MPOYHOCTh CBAPHBIX KOHCTPYKIMA.

Tumbl cBapHBIX COCAUHEHHMM M UX CBOWCTBA. [IpenenbHble COCTOSHUA CBapHBIX
coenquHeHui. KoHUEHTpanus HaNpssKeHUW B CBapHBIX COEAMHEHUsAX. McnbITaHud
CBAapHBIX COEQMHEHMI. MeToapl pacuera Ha NPOYHOCTh CBAPHBIX KOHCTPYKLHUM.
Oco0OeHHOCTH pacueTa Ha MPOYHOCTh CBApPHBIX KOHCTPYKIUH. OcoOeHHOCTH
MOJENHMPOBAHNS CBAPHBIX Y3J0B HecymMx cucTeM. KoHIEHTpalus HanpsyKeHUH B
CBapHBIX KOHCTPYKLHUSAX Ky30BOB aBToMoOuieil. [IpumeHeHue MeTtoja KOHEUHBIX
AJIEMEHTOB ISl UCCIENOBAaHNS KOHUEHTPALUHM HANPSHKEHUN B CBAPHBIX KOHCTPYKIUSX.
[TprunHBI MOSIBICHUS! YCTAIOCTHBIX MOBPEKIACHUN B CBAPHBIX KOHCTPYKIUAX

Tema 5. KOHCTPYKTOPCKO-TEXHOJOIHYECKHE  METOAbl  IMOBBILICHUS
NMPOYHOCTH CBaPHBIX.

[IpaBuiia KOHCTPYHPOBaHHSI CBApPHBIX Y3JIOB HECYIIUX HECYHIMX KOHCTPYKUHN
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILUIEKCOB C YIYUYLICHHBIMU XapaKTEpUCTUKAMU
IIPOYHOCTHU. TE€XHOIOTMYECKUE MEPHI MTOBBILIEHUS IPOYHOCTH CBAPHBIX KOHCTPYKILIUHM.

Tema 6. CrTpyKTypHassh MeXaHMKAa KOMIIO3HIIMOHHBIX MAaTEpPHAJIOB,
NPUMEHsIEeMbIX B HECYIIIUX KOHCTPYKIUAX

CpaBHEeHHE KOMIIO3UIIMOHHBIX MaTEPUANIOB C KOHCTPYKIIMOHHBIMU CTAIAMHU U
CIUIaBaMH 110 TOKAa3aTejiiM YICJIbHOM MPOYHOCTH U  YJIEIbHOM KECTKOCTH.
Knaccudukanum KOMIIO3UIITMOHHBIX MAaTEpPHAIOB IO THUIY MAaTPHIbl, 1O THUIY
apMUPYIOIIMX BOJOKOH, IO THUIy apMupoBaHus. MeXaHMYEeCKUe CBOMCTBA
KOMIIO3UIIMOHHBIX MaTepUaoB.

Tema 7. Meroabl 4YYBCTBUTEJBHOCTHM B 3aJa4aX ONTHMAJBHOIO
NPOEeKTHPOBAHUSA KOHCTPYKIMH.

OnTtumanbHOE IIPOCKTUPOBAHUC KOHCTPYKLIHI TPAHCIIOPTHO-TEXHOJIOTUYECKUX
KOMIUICKCOB Ha OCHOBE aHaJIM3a YyBCTBUTEJIBHOCTU. [IpuMeHeHMe MeToAa KOHEYHBIX
3JIEMEHTOB [JIs aHajv3a YyBCTBUTEJIBHOCTH. MeTon pacuera 4yBCTBUTEIBHOCTH B
cratnueckux 3amavax. [Ipsmoit merom muddepennmpoBanus. MeTon cOMpsHKEHHBIX
MEPEMEHHBIX. AHAJM3 YYBCTBUTEJIBHOCTHM B 3ajlayaXx Ha COOCTBEHHbIC 3HAYCHHS.
OnTumu3anus 4acToT COOCTBEHHBIX KoyieOaHmil. MakcuMU3aIis KpUTHYECKUX HArPy30K
MOTEPU YCTOUUYHUBOCTH.

MeTon 9yBCTBUTENHLHOCTH TPH MPOCKTUPOBAHUH (HOPMBI KOHCTPYKIIMH B 3aJa9ax
CTaTHYECKOr0 HATPYKEHHSI KOHCTPYKIHUN TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMILIEKCOB.
MarepuansHass ~ npousBogHas.  Popma, Kak  mapaMeTrp — NPOCKTUPOBAHUA.
[TapameTpuueckoe npencTaBiieHUE rpaHull. UyBCTBUTEIBHOCTh MPHU MPOECKTUPOBAHUHU
dbopMBl KOHCTPYKIIMM B 3ajJadax OIpEJENICHUS COOCTBEHHBIX YAaCTOT KojeOaHWN u
KPUTHYECKUX HArPy30K NOTEPU YCTOMUMUBOCTH.



MeTtoq KOHEUHBIX JJIEMEHTOB B 33/1a4aX ONTUMM3alMA KOHCTPYKIIMI TPaHCIIOPTHO-
TEXHOJIOTMYECKUX KOMILIEKCOB. [Iponenypsl pemenus 3agaui ONTUMHU3aLAA HA OCHOBE
METOJa KOHEYHBIX DJJIEMEHTOB C IPUMEHEHUEM  AJITOPUTMOB  HEJIMHEHHOIO
MPOrPaMMHUPOBAHUS.

5. Odpa3oBaTeibHbIE TEXHOJIOTUHI

Meronuka TIpemnoJlaBaHus JAUCIHUIUIMHBL  «MaTeMaTH4ecKoe MOJICIUPOBAHKE
TPAHCTIOPTHO-TEXHOJIOTHUECKUX KOMIUICKCOBY M pealn3aiusl KOMIETCHTHOCTHOTO
MOJIX0/1a B M3JI0KCHWH W BOCIPHUATHM MaTepuajia TpeaycMaTpUBAcT HCIIOJIb30BaHUC
CJIEIYIONINX aKTUBHBIX ()OPM IIPOBEICHUS TPYIIIOBBIX, HHIUBUIYATbHBIX, aYAUTOPHBIX
3aHATHH B COYCTAHWM C BHEAYAUTOPHOUN pabOTOH C 1eibi0 (GOPMUPOBAHKS M Pa3BUTHS
npo(hecCHOHATBHBIX HABBIKOB, 00YYAFOIIMXCS

— TMOATOTOBKA K BBITIOJIHCHUIO MPAKTHUYECKUX 3aHITHH B KOMITBIOTCPHBIX
1abopaTopusixX By3a;

— TIOJATOTOBKA, MPEJICTaBICHUE W OOCYXICHUE MPE3CHTAUMA HAa CEMHHApPCKHUX
3aHATHSX;

— OpraHu3alMs ¥ MPOBEJCHHUE TCKYIIEr0 KOHTPOJS 3HAHUH CTYJIECHTOB B (hopme

0JIAHKOBOT'O TECTHUPOBAHUS;
— MPOBEJICHNUE MACTEP-KJIACCOB IKCIEPTOB U CIEIUATUCTOB B O00JACTH YMCIECHHBIX
METOJIOB U HEJIMHENHON MEXaHUKHU.

6. OueHo4YHbIe CPeACTBA AJIsl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH, POMeKYTOUHOM
aTTeCcTAIMM 10 UTOTaM OCBOEHHSI IUCHUILIUHBI M y4eOHO-MeToAnYecKoe
o0ecreyeHre CaMOCTOSITEIbHOI Pa00THI CTY/IEHTOB.

B npomecce o00ydeHuss HCHONB3YIOTCA CIEAYIONIME OIEHOYHBIE (HOPMBI
CaMOCTOSATEIbHON pabOThl CTYIAEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALINA:

- IIOATrOTOBKA K BBIIOJHCHUIO PACUYCTHBIX MOJICJIBHBIX 3aJdad Ha IIPAKTHYCCKUX
3aHATHUAX N UX 3allliTa.

OueHouyHble CpeACTBa TEKYLIEro KOHTPOJISI  YCIEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCH U 3amaHus B Qopme OIaHKOBOTO W (WJIM) KOMIBIOTEPHOTO
TECTUPOBAHMUS, JIJISI KOHTPOJISI OCBOCHUS 00YUYAIOIIUMHUCS Pa3/IeNIOB JUCIUILIAHBI.

OO0pasIel TECTOBBIX 3a/IaHUM, KOHTPOJIBHBIX BOTIPOCOB U 33JIaHUM JIJIsI IPOBEICHUS
TEKYIIETO KOHTPOJIS, IK3aMEHAIIMOHHBIX OUJIETOB, MPUBEICHBI B IPUIIOKCHUH 2.



6.1. @oHI OLIEHOUYHBIX CPEACTB /ISl IPOBeIeHUs MPOMEKYTOYHOM aTTecTAIIUN
00y4aIuxcs Mo JTUCUMUILINHE (MOIYJII0).

6.1.1. TlepedyeHb KOMIIETEHIIUN C YKa3aHUEM 3TaroB UX (POPMHUPOBAHUS B MpoIllecce
OCBOEHHUS 00pa30BaTEIbHON MTPOTrPAMMEBI.

B pesynprate OCBOGHHMS ~OUCHMIUIMHBL  (MOAynsl) (OPMHUPYIOTCS — CIEIYIOLIUE
KOMIIETEHIINH:
Kon B pesyabTaTe 0cBOeHHs 00pa30BaTEILHON POrPaMMbI
KOMIIeTeHIUU o0y4arimiicst 10/KeH 00J1a1aTh
OIIK-3. CriocoOeH NpUMEHsITh U MOIU(PHUITUIPOBATH MATEMATUUECKHE MOJIEITH st
pereHus 3a1a4 B 006J1acTH TPOPEeCCHOHATBHON e TENbHOCTH

B mponeccc OCBOCHUA O6pa3OBaT€HBHOﬁ nporpaMmbl JaHHBIC KOMIICTCHIIUH, B
TOM 4YHCJIIC HX OTACJIIBHBIC KOMIIOHCHTHI, (bOpMI/IpyIOTCSI II03TAaItTHO B XOA€ OCBOCHUA
O6y‘{aIOIIII/IMI/ICSI JAUCHUITIINH (MOﬂyﬂeﬁ), IMPAaKTUK B COOTBCTCTBUHU C y‘{€6HI)IM IIJITaHOM H

KaJeHJIapHbIM IpauKoM y4eOHOT 0 Ipolecca.

6.1.2. Onucanue nmoka3artesieil ¥ KpUTepHeB OLleHMBAHUSA KOMIIETeHIIM,
(opMupyeMBIX 10 UTOraM OCBOEHHS TUCHUIJIMHBI (MOAYJIfA), ONMCAHUE IIKAJ

Iloka3arenem

OLICHHNBAaHU

OllcHUBaHHUS.
KOMIIETEHIIUI

Ha  Pa3JIMYHBbIX

oTallax ux

dbopMupoBaHUsl SBISIETCS JTOCTHKEHHE OOYYArONTUMUCS TUIAHUPYEMBIX PE3yJIhTaTOB
00y4eHUs 1O TUCHUIUIUHE (MOJIYIIIO).

OIIK-3.

Cnoco0eH NpUMeHATH U MOAU(UIHPOBATHL MaTeMaTHYeCKHe MO/Ie/IH IJisl pellieHHus 32124 B
o0s1acTi npodeccHOHAIBLHOM 1eATETbHOCTH

Kpurepun onennBanus
IToka3arean
2 3 4 5
3HATH: Ob6yuarommuiics Obyuaromuiics OO6yuarommuiics OO6yuarormmuiics
6a30BbIE JICMOHCTPHUPYET MOJTHOE JICMOHCTPHUPYET JICMOHCTPUPYET YaCTHUYHBIC | JEMOHCTPUPYET
TEOPETUIECKHE OTCYTCTBHE WIH HETIONTHBIC TECOPETUYECKHE | TEOPETHYECKUE 3HAHUS B ITOJTHBIE
OCHOBBI HEJIOCTATOYHOE COOTBETCTBHE 3HAHUA B 00J1aCTH obmacTy 0a30BBIX TEOPETUICCKHUE
MaTeMaTHIECKOTO 3HAHWHA 0a30BBIX 0a30BBIX TEOPETHICCKUX TEOPETUYECKHUX OCHOB 3HaHMS B 00JIACTH
MOJICTIUPOBAHHS TEOPETUUECKUX OCHOB OCHOB MaTEMaTHIECKOTO MaTeMaTHIECKOTO 06a30BBIX
HATPSHKEHHO- MaTeMaTHIECKOTO MOJICTIUPOBAHHUS MOJICITUPOBAHHUS TEOPETUIECKHX
J1ehOPMUPOBAHHOT | MOJEIMPOBAHMS HaTPSDKEHHO- HAIpPSHKEHHO- OCHOB
0 COCTOSTHUS ¥ HATPSHKEHHO- nedopMUpoBaHHOTO nedopMupoBaHHOTO MaTeMaTHIECKOTO
OLICHKH MPOYHOCTH | JehOPMUPOBAHHOTO COCTOSTHUS ¥ OLIEHKH COCTOSTHUS ¥ OLIEHKH MO/ICTIUPOBAHHS
KOHCTPYKIIUH. COCTOSIHUS Y OLICHKHU MPOYHOCTH KOHCTPYKIIMI. | MPOYHOCTH KOHCTPYKIIHH, HATPSHKEHHO-
TIPOYHOCTH KOHCTPYKIIUH. JormyckaroTes HO JIOITYCKAIOTCS Ie(OpMUPOBAHHO
3HAUUTEHHBIE OIINOKH, HE3HAYUTE/IbHBIE OIIMOKH, T'O COCTOSIHUS U
MIPOSIBIISIETCS HETOYHOCTH, 3aTPyTHCHHUS OIICHKH
HEIOCTATOYHOCTh 3HAHUIA, | MPH AHATUTHYECKUX MIPOYHOCTH
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IO sy MTOKa3aTelel, orepariusix. KOHCTPYKIIHUH,
00yJaFrOIIHIACS CBOOOTHO
UCIIBITHIBAET orepUpyeT
3HAYUTEIIHHbIC MPUOOPETEHHBIM
3aTPyAHEHUS [IPU 1 3HAHUSIMU.
OIEPUPOBAHHUH 3HAHUSIMH
NP UX MIEpeHoce Ha
HOBBIE CHTYaIlHH.
YMeThb: OOyuaronuiics He ymeeT Wi B | OOygaromumiics OO0yuaroruiics OO6yuarormiics
MIPOSIBIISATh HEIOCTATOYHOM CTEIICHU JIEMOHCTPHUPYET HEMOJIHOE | JIEMOHCTPUPYET YACTHYHOE | JEMOHCTPUPYET
TBOPYECKHUI yMEeT: COOTBETCTBHE COOTBETCTBHE CIICIYIOIINX | MOIHOE
MOMIX O/ TPU NPOSIBJIATH TBOPUECKHIA CITETYIONINX YMEHHIA: YMEHHUI: COOTBETCTBHE
pa3pabotke HOIX O] IIPH pa3paboTke CITeTYFOIINX
pacyeTHBIX pacyeTHBIX MOJENEH ISt MPOSIBJIATH TBOPUECKHIA MPOSIBJISITH TBOPYECKHIA YMEHUIA:
MoIesIel st BBITTOJTHEHUSI MOAXOJ1 TP pa3paboTke MOAXOJ1 TP pa3paboTke MPOSIBJISATH
BBIMOTHEHUS MaTeMaTHIECKOTO PacyYeTHBIX MOJIENEH TSt pacyeTHBIX MOENIEH ISt TBOPYECKHUI
MaTeMaTHIECKOrO MOJIENTUPOBAHUS UX BBITTOJTHEHUSI BBIMOTHEHHUS MOAX O [IPU
MOJIEJTMPOBAHUSA X | HAMPSDKEHHO- MaTeMaTHIECKOTO MaTeMaTHIECKOro pa3paboTke
HanpsoKCHHO- lle(bOpMI/lpOBaHHOFO MOJCIIUPOBAHUA UX MOJCIUPOBAHUA UX PacuCTHBIX
nedhopMUpOBaHHOT COCTOSIHUS U OLICHKH HaNpsDKEHHO- HaNpsDKEHHO- MozeJei st
0 COCTOSIHMS U IIPOYHOCTH; nedopMupoBaHHOTO nedopMupoBaHHOTO BBITIOJTHEHUS
OLICHKU NPOYHOCTH; CaMOCTOSTECIIbHO OCBAUBAaTh COCTOSIHUS U OLICHKHU COCTOSIHUS U OLICHKHU MAaTEMAaTHUYCCKOI'O
CaMOCTOATEIIbHO HOBBIC BO3MOXKHOCTH IMMPOYHOCTH; IMPOYHOCTH; MOJCIINPOBaHUA
OCBauBAaTh HOBBIC Pa3BUBAIOIIUXCA CaMOCTOATCIIbBHO CaMOCTOSTCIIbBHO OCBAaUBAaTh HX HalPpsSHKEHHO-
BO3MOKHOCTU MIPOrpaMMHBIX ITPOIYKTOB OCBauBAaTh HOBBIE HOBBIE BO3MOKHOCTH e OPMUPOBAHHO
Pa3BHUBAIOLIUXCS MaTeMaTHYECKOro BO3MOXKHOCTH Pa3BUBAIOIIAXCS IO COCTOSHHS U
MIPOrpaMMHBIX MOJICIUPOBAHUSL. Pa3BHUBAOINXCS MPOrpaMMHBIX TIPOAYKTOB OLICHKU
MIPOJYKTOB MPOrPaMMHBIX MPOAYKTOB | MaTeMaTHYECKOro MPOYHOCTH;
MaTeMaTHIeCKOro MaTeMaTHYEeCKOro MOJICITUPOBAHUSL. CaMOCTOSITEIILHO
MO/JICTIMPOBaHHSI. MOJICITMPOBAHUSL. YMeHus OCBOCHBI, HO OCBaMBAaTh HOBbIC
JIOITYCKAIOTCs BO3MOXKHOCTH
Jomnyckatotcs HE3HAYHUTEIIbHbIC OUIMOKH, | Pa3BUBAIOIIMXCS
3HAYHUTEIIbHBIC OIIHOKH, HETOYHOCTH, 3aTPYIHEHUS] | TPOrPaMMHBIX
MPOSIBIISETCS MPU TIEPEeHOCce YMEHUH Ha MPOJYKTOB
HEJIOCTATOYHOCTh HOBBIE, HECTAHJAPTHBIC MaTEeMaTHIEeCKOro
BJIaJICHUSI HABBIKAMHU 110 CHTYaIIHH. MOJICTIUPOBAHHSI.
psny mokazaTeset, CBoboaHO
Obyuarommuiics orepupyer
UCIIBITHIBAET MPUOOPETEHHBIM
3HAYUTEIBHBIC U YMEHHSMH,

3aTpyJHEHHS [IpU
MIPUMEHEHUHN HABBIKOB B
HOBBIX CHUTYaLlUsIX.

MIPUMEHSET UX B
CUTYaIUsIX
MTOBBIIICHHON
CJI0’KHOCTH.




BJIA/IETh:
HaBBIKAMH
WCTIOIb30BaAHMS
TIPOrpaMMHBIX
CpencTB
MaTEeMaTHIECKOTro
MOJICTIMPOBAHHUS
KOHCTPYKLUH J1s
aHam3a
HaIpsHKEHHO-
nedopMUpoBaHHOT
0 COCTOSIHHS U

OLICHKHU IPOYHOCTH.

OOyuaronuiics He BiaeeT
WU B HEAOCTATOYHOM CTEMEHN
BJIaJICET HABBIKAMU
HCIOJIb30BAHUS TPOrPAMMHBIX
CPEJICTB MAaTEMaTUIECKOTO
MOJICTTUPOBAHUS KOHCTPYKIIUIA
JUTSL aHAJIN3a HATIPSHKEHHO-
neopMUPOBAHHOTO
COCTOSIHHUS Y OIIEHKHU
MIPOYHOCTH.

OOyuaromuiics He B
TIOJIHOM Mepe BlajJeeT
HaBBIKAMHU
HCTIONb30BAHUSA
TIPOTPaMMHEIX CPEJICTB
MaTeMaTHYECKOTO
MOZIEITMPOBAHHUS
KOHCTPYKLUH IS
aHaJIM3a HaNpsHKeHHO-
e OpMUPOBAHHOTO
COCTOSIHUS M OLICHKH
MPOYHOCTH.
HomyckaroTcs
3HAaYHUTEIIbHBIC OIIMOKH,
TIPOSIBIISIETCS
HEJJOCTaTOYHOCTh
BJIaJICHVSI HABBIKAMH 110
psy ToKa3aTeneu,
OO0yuarormuiics
UCTIBITHIBACT
3HAYUTCIIbHBIC
3anyﬂHeHHﬂ npu
MPYUMEHCHUHN HAaBBIKOB B
HOBBIX chyauI/mx.

OO0y4aronmiics 9aCTHIHO
BJIajIceT HaBbIKAMHU
UCTIONTb30BaHHS
MPOrPaMMHBIX CPEIICTB
MaTeMaTHIECKOro
MOJICTTHPOBAHUS
KOHCTPYKIUI 1715 aHaIn3a
HaIpsHKEHHO-
Je(OPMUPOBAHHOTO
COCTOSTHHS M OLICHKH
MPOYHOCTH.

HaBbiku 0CBOCHBI, HO
JIOMTYCKAKOTCS
HE3HAYHUTEIbHBIC OIHOKH,
HETOYHOCTH, 3aTPy/THCHHSI
NpH NIepeHoce YMEHHH Ha
HOBBIC, HECTaHIAPTHbIC
CHTYaIHH.

OO0yJatonuiics B
MTOJTHOM 00BeMe
BIIAJICET
HABBIKAMHU
HCTIONTE30BAHUS
TIPOTrPaMMHBIX
CpezIcTB
MaTeMaTHICCKOTO
MOJICITUPOBAHHUS
KOHCTPYKLUH A7
aHaJ3a
HaTPSDKCHHO-
Je(OPMUPOBAHHO
IO COCTOSTHUS U
OIICHKHU
MIPOYHOCTH.
CBobOomHO
MIPUMEHSIET
MOJTyYCHHBIC
HaBBIKHU B
CI/ITyaLII/ISIX
TTOBBIIIIEHHOMN
CJIOXKHOCTH.
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[lkanbl OLEHUMBAHUS PE3YyJIbTATOB MPOMEKYTOUHOW AaTTECTAllMM M HX
OIHCaHUE:

®dopMa MPOMEKYTOUHOM aTTeCTALMU: 3a4eT, IK3aMeH.

[IpomesxkyTouHas aTTecTalus o0ydaromuxcs B hopme 3a4eTa NpoBOAUTCS 110
pe3ysibTaTaM BBINOJIHEHUSI BCEX BHUIOB Y4YeOHOM paboOThl, MPEeayCMOTPEHHBIX
y4eOHBIM IUJIAHOM O AAHHOW AMCHMIUIMHE (MOIYJIO), MPU 3TOM YUUTHIBAIOTCS
pe3yabpTaThl TEKYIIEr0 KOHTPOJI YCIEBA€MOCTH B TeueHue cemectpa. OLeHka
CTENEHU JTOCTHXKEHMSI OO0y4YalOIUMHUCS IUIAHUPYEMBIX pPE3YyIbTaTOB OO0y4YEHUs MO
JUCIUIUIMHE (MOAYJII0) TPOBOAUTCS NpernojaBareieM, BEAYLUIUM 3aHITUS IO
JUCIUIUIMHE (MOJIYJII0) METOAOM IKCIIEPTHOM o1leHKH. 1o uToram npomMexyTo4Hou
aTTeCTalluM MO JUCUUIUIMHE (MOAYJI0) BBICTABIAETCS OICHKA
«3aUTEHO» WU «HE 3aUTECHOM.

K mnpomexyrouHolt — aTTecTallMi  JIONYCKAIOTCS  TOJBKO  CTYJEHTHI,
BBIMOJTHUBIIME BCE BHUJbl yuyeOHON paboOThl, NpPEeAYyCMOTPEHHbIE padouei
IPOrpaMMOM MO AUCHMILIMHE: MPOLUTH MPOMEKYTOUHBIH KOHTPOJIb.

Ikana
Onucanue
OLICHUBAHUSA

BrimosiHeHb! Bce BUBI Y4eOHOU pabOTHI, MPEeayCMOTPEHHBIE
yueOHbIM TUTaHOM CTYIEHT J€MOHCTPUPYET COOTBETCTBHE
3HAHWW, YMEHUH, HABBIKOB TMPUBEACHHHIM B TabIUIIAX
mokasarenei, omepupyer MNPUOOPETEHHBIMH  3HAHUSMHU,
YMEHUSAMH, HaBbIKAMHU, MPUMEHAET HUX B CHUTyalusx
MOBBIIIEHHOM CIIOKHOCTU. [IpHr 3TOM MOTYT OBITH AOIYIICHBI
HE3HAYUTENbHBIC OUIMOKU, HETOYHOCTH, 3aTPYAHCHHS TPH
AHAIUTUYECKUX ONEpalusix, MEePEeHOCEe 3HAHUM U YMEHUN Ha
3 HOBBIC, HECTAHIAPTHBIC CHUTyalldd WIK OO0y4Yaroluics
ATIEHO JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUM, YMEHHUI,
HABBIKOB 1O mpeameTy. HaBblku OCBOEHBI, HO JOIYCKAIOTCA
HE3HAYUTENIbHBIC ONIMOKW, HETOYHOCTH, 3aTPYAHCHHS MPH
NEePEHOCE YMEHUH HA HOBbIE, HECTAH/IAPTHBIEC CUTYallUU WU
oOydJarmuics JEeMOHCTPUPYET 3HAYUTENbHBIE  OIIMOKH,
MPOSIBISIET HEAOCTATOUYHOCTh 3HAHUM, YMEHUN M BIIAJICHUS
HABBIKAMHU MO0 HECKOJIbKUM TemaM mpeamera. OOydaromuiics
UCIIBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHUS] MPU MPUMECHEHUU
YMEHUN U HABBIKOB B HOBBIX CUTYallUSX.
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He BpimonHeHn onuH wiM Oojee BHJIOB Y4eOHOM padoTHI,
IPE1yCMOTPEHHBIX Y4€OHBIM IUIAHOM.

CTyneHT NIEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUU,
YMEHHUI, HaBBIKOB NPHUBEACHHBIM B TaOJIMIAX IOKa3aTesew,
He 3aureno JOMYCKAIOTCSl ~ 3HAUUTEIbHBIE  OIIMOKH,  MPOSIBISIETCS
OTCYTCTBHUE 3HAHUW, YMEHUM, HaBBIKOB [0 psAy IOKa3aTeseu,
CTYAEHT HCHBITBIBACT 3HAYUTEIbHBIC 3aTPyAHEHUs IIpU
ONIEPUPOBAHUMU 3HAHUSAMU U YMEHUSAMU IIPU UX INEPEHOCE Ha
HOBBIE CUTYaIUU.

[TpomexyTouHast arrectanusi oOydaromuxcsi B GopMe IK3aMeHa MPOBOUTCS
o pe3yJbTaTaM BBIMOJHEHUS] BCEX BUIOB Y4eOHOU palOOThI, MPEAYCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JAHHOW JUCHUIUIUHE (MOIYJI0), TIPHU ATOM YUYUTHIBAOTCS
pE3yNbTaThl TEKYIIEro KOHTPOJSI yCIEBA€MOCTH B TeueHue cemectpa. OrneHka
CTEMIEHU JTOCTUKEHUS OOYUYaIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYECHHS 10
TUCHUIUIMHE (MOJYJIF0) TPOBOJUTCS TPENojaBaTeeM, BEAYIIUM 3aHATUS 10
JTUCIUTUIAHE (MOIYJITI0) METOIOM SKCIIEPTHOM OlleHKH. 110 nToram npomMeKyTouHom
aTTECTAllMU TI0 JUCHUIIINHE (MOJIYJI0) BBICTABIISIETCS OIICHKA
COTIUYHOY, «XOPOIIO», «YTOBIECTBOPUTEIBLHOY» WA «HEYOBIETBOPUTEIBHO.

K  npomexyToyHOl — aTTecTallMd JIOMYCKAKOTCA  TOJBKO  CTYJIEHTHI,
BBIMIOJTHUBIINE BCE BUIbI y4yeOHOW paboOThl, NperyCMOTpEeHHBbIE padoueit
IporpaMMON MO AUCHUIIMHE MPOIUIA MPOMEKYTOUHBIM KOHTPOJIb.

Ixanga oneHuBaHus Onucanue

Boinmonnensl Bce BUABI yueOHOUM pabOThI, MPETyCMOTPEHHbBIE
yueOHbIM MIaHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHMH, HaBBIKOB MPHUBEJACHHBIM B TabmuIax IoOKa3aTeleH,
OTepupyeT MNPUOOPETCHHBIMU 3HAHUSMH, YMEHHSIMH, HaBbIKaMH,
OPUMEHSIET UX B CHUTyallUsIX IMOBBIIMIEHHON ciiokHOoCTH. [lpu stom
MOTYT OBITH JIONYHICHbl HE3HAUWUTENIbHBIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHHS MPU aHATMTUYECKUX OIepalusaX, NepeHoce 3HaHUU U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIUU.

OTIu4HO

BeimostHeHBI Bce BHIIBI y4eOHOH padOoTHhI, TPEayCMOTPEHHBIE
y4eOHBIM IJIAHOM.

OOyuaromuiicsi AEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUM,
Xopomuio yYMEHUH, HaBBIKOB 10 MpeaMeTy. HaBbIkM OCBOEHBI, HO IOIYCKaIOTCS
HEe3HAUUTeNbHbIE OINOKH, HETOYHOCTH, 3aTPyJHEHUS NPU TIepeHoce
YMEHUI Ha HOBbIE, HECTAHAAPTHbIE CUTYAIIHH.

BrimosnHeHs! Bce BB yueOHOM paboThl, IpeaycMOTPEHHbIE
y4eOHBIM IJIAHOM.

OOyuaromuiicss AeMOHCTPUPYET 3HAUUTEIbHbIE OIIMOKHU, IPOSBISET
HEJIOCTaTOYHOCTh 3HAaHUM, YMEHUH W BIAJEHHUS HaBBIKAMHU IO

Y,Z[OBJICTBOPI/ITCJ'ILHO
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HECKOJIbKUM TemaMm npeamera. OOydaroluics — UCHBITHIBAET
3HAUUTENIbHBIE 3aTPYAHEHUS IPYU IPUMEHEHUM YMEHUI U HAaBBIKOB B
HOBBIX CUTyalHsIX.

He BbimosHeH oauH wuiaum  Oojiee BUIOB  y4eOHOH  paboTshl,
NPEAYCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYIEHT IEeMOHCTPHPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM B
TabnuIax TMoOKa3aTese, JOMyCKAalOTCs 3HAYUTENIbHbIC OIIMOKH,
IPOSBISAETCS OTCYTCTBUE 3HAHUM, YMEHHMI, HABBIKOB IO psIy
II0Ka3aTesel, CTyIEHT UCIIBIThIBAECT 3HAUUTEIIbHBIC 3aTPYAHEHUS TIPU
ONIEpUPOBAHUHU 3HAHUSAMU U YMEHUSMHU IIPU UX IEPEHOCE Ha HOBbIE
CUTYaIUH.

HeynosnerBopurensHo

@DOHJIbI OLIEHOYHBIX CPEJICTB MPEICTABICHbl B MPUIOKEHUU 4 K paboueit
Iporpamme.

DoHIBI OLICHOYHBIX CPEACTB MPEACTABJICHBI B IPUJIOKeHHH 2 K padoueit
nporpamme.

7. Y4eOHO-MeTOAUYECKOE U HH(OPMAIIMOHHOE o0ecieuyeHne TUCIUNINHBI.

a) OCHOBHAaf JUTepaTypa:

3amusnsk, B. E. BBenenue B Maremaruueckoe MoJIETUpOBaHUE | yuyeOHOE
nocobue mua By3oB / B. E. 3ammsusakx, O. A. 3omoroB. — MockBa
NznarenscTBo HOpaiit, 2021. — 133 ¢. — (Bricmiee obpazoanue). — ISBN
978-5-534-12249-7.

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

0) 10MOJIHUTEJIbHASA JIUTEepaTypa:

bopnosckuii, I. A. duznueckne  OCHOBBI  MaTeMaTHYECKOI'O
MOJICTMPOBAHMS : YUeOHUK W MPakTUKyM i By30B / I'. A. bopnoBckuii, A.
C. KongpareeB, A. Yoynepu. — 2-¢ u3a., ucnp. U jgon. — MockBa

NznarensctBo FOpaiit, 2020. — 319 c. — (Bricmiee oopazoBanue). — ISBN
978-5-534-05365-4.
URL: https://urait.ru/bcode/452264

B) MporpaMMHoe ofecrieyeHne 1 3JIeKTPOHHbIE 00pPa30oBaTe/ibHbIE PeCypPChI:
[TporpammHuoe obecnieueHue:
- YHUBEpCaIbHas IPOrpaMMa METO[a KOHEUHBIX AJIEMEHTOB, MPUMEHsIeMas Ha
MPEANPUATHAIX MATHHOCTPOCHHUS;
- yHUBepcalbHas Tmporpamma 3-D mpoekTHpoBaHWS, TpPHMEHsEMas Ha
MPEANPUATHIX MATHHOCTPOCHHUS;
- ouCHOE pOrpaMMHOE OOecTIeueHHE.
- O0OP He nmpeyCMOTPEHBL.
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8. MaTrepua/ibHO-TeXHHYECKoOe o0ecrieyeHne JUCHUIUINHBI.

o AyauTopust 11 JICKUMOHHBIX M TPAKTUYECKUX 3aHATHM: CTOJBI
y4yeOHbIE CO CKaMbsIMH, AyAUTOpHas JOCKAa, HACTEHHBIM MPOEKUMOHHBIM 3KpaH.
PaGouee mecTo npenogaBatens: CTON, CTYII.

o KomnproTepHblid  KJacc: CTOJIBI, CTYyJbsl, MAapKepHas JOCKa,
KOMIIBIOTEPHl € MPUKIAJHBIM TEMAaTHYECKUM MPOTrpaMMHBIM 00€CIeueHUEM,
MOJIBECHOW MPOEKTOP C MHTEPAKTUBHOU JOockod. Pabouee mecTo mpenopaBaTes:
CTOJI, CTYJI, KOMIIBIOTED.

9. MeToanyeckue peKOMeHAAIUM VISl CAMOCTOATEIbHOH padoThI
CTY/IEHTOB.
3alayaMu caMOCTOSATEIbHON PabOThI CTYACHTOB SIBIISIIOTCS:

Cucremarusaisi M 3aKpeIUICHUE TIOJYYEHHBIX TEOPETHUUECKUX 3HAHUU W
MPAKTUYECKUX YMEHUHN CTYJCHTOB;
VYrinybneHnve u paclIMpeHne TeOPEeTUYECKON MO OTOBKY;
dopMUpoBaHUE YMEHUN HCIIOJNB30BATh HOPMATHUBHYIO, MPABOBYIO, CIPABOUYHYIO
JOKYMEHTAIIMIO U CHIEIUAIBbHYIO TUTEPATYPY;
Pa3BuTHe mo3HaBaTeNbHBIX CIOCOOHOCTEW M aKTUBHOCTU CTYIEHTOB, TBOPYECKOM
WHUIMATUBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH U OPTaHW30BAHHOCTH;
Hcnonb3oBanue Mmarepuaia, COOpaHHOTO U MOJTYYEHHOTO B X0/I€ CAMOCTOSTENbHBIX
3aHATUN HA MPAKTUYECKUX 3aHATUAX, NPU HANMCAHMHM KYPCOBBIX M BBIITYCKHOM
KBaJIM(DUKAMOHHOM paboT, 175t 3 (HEKTUBHOM MOJTOTOBKM K UTOTOBBIM 3aueTaM U
AK3aMEHaM.

N3ydeHne  OUCHUIUIMHBI  JIOJDKHO — COIMPOBOXKAAThCS ~ MHTEHCHUBHOU
CaMOCTOSTEIIbHOM PabOTON CTYAEHTOB C PEKOMEHJIOBAHHBIMU IPEINO/IaBaTEIsIMHU
JUTEpaTypHBIMH UCTOYHUKAMU U C MaTepUAJIaMH, MTOJYYEHHBIMU Ha JIEKIIUOHHBIX,
PAKTUYECKUX 3aHIATHUSIX U Ja00paTOpHBIX padoTax. CTyIEHT JOJKEH MOMHUTh, YTO
HAYMHATh CaMOCTOSITEJIbHBIE 3aHATHS CIEIYyeT C IMEepPBOr0 JHSA U3YUYEHUS
JUCUUIUIMHBI U TPOBOJAUTH UX perysgpHo. OueHb BaKHO NPHIOKUTh MAaKCUMyM
YCWIJIMH, BOJIU, YTOOBI 3aCTaBUTH ceOsl paboTaTh C TIOJHON HArPY3KOH ¢ IEPBOTO JHS.

Kaxnaplii CTyIEHT JOJIKEH caM IUIAaHUPOBAaTh CBOK CaMOCTOSITEIBHYIO
paboTy, MCXOJS M3 CBOMX BO3MOXKHOCTEH W NPUOPUTETOB. DTO CTUMYIHPYET
BBIMIOJIHEHHE PaboThl, co3/laeT Ooyiee CIOKOMHYI0O OOCTaHOBKY, YTO B HTOTre
MOJIOKUTENIBHO CKa3bIBAETCSI HA YCBOEHUU MaTepHala.

Ha ocHoBe wu3ydeHHs PEKOMEHJIOBAHHOW JIMTEpaTyphl I€Iec000pa3Ho
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, IIOJIOKEHUH W OIpENEIICHUH,
TpeOYIOIKX 3aIOMUHAHNSA 1 HEOOXOAUMBIX JJIsl OCBOEHUS Pa3/IeiOB IUCHUTUIHHBI.
JUiss miomoTBOpPHOM pabOThl HEMAJIOBA)XHOE 3HAYEHUE MMEET OOCTaHOBKA,
opranm3anus paboudero mecta. HyxHO mo0UTHCS, 4TOOBI MECTO pabOTHI TO
BO3MOKHOCTH OBIJIO IOCTOSTHHBIM. PaboTa Ha MpUBBIYHOM MecCTe JeNaeT ee bonee
100TBOPHOM. ITpOayKTUBHOCTE pabOThl 3aBUCUT OT NMPABUIBHOIO YEpEJOBaHUS
Tpyna u otasixa. [IoaToMy KaXaple Jac WM JIBa CIEMyeT JAenarh, mepepsiB Ha 10-
15 MunyT. BBIXOJIHBIE NHHM Jydllle MOCBATUTH AKTUBHOMY OTIBIXY, 3aHATHSIM

14



CIIOPTOM, MPOTYJIKAMH Ha CBEXEM BO31yXe U T.H. Jlake NEpEeKIIOUeHNe ¢ OJHOTO
BUJIa YMCTBEHHOU pabOTHI Ha APYTrOil MOKET CIY>KUTh AKTUBHBIM OTABIXOM.
Oco0oe mecTo yaensieTcsi KOHCYJIbTUPOBAaHMIO, KaK OJHON U3 (opMm oOydeHHs U
KOHTPOJII CaMOCTOSITENIbHOW paboThl. KOHCYIbTHpOBaHUE MPEANONaracT 0coObIM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJCHCTBHE  MEXIy  IpENoJaBaTesIeM-
KOHCYJIbTAHTOM U CTYACHTaMH, HalpaBJIE€HHOE Ha pa3pelieHre MpodieM Hu
BHECEHHE MMO3UTUBHBIX U3MEHEHU B JI€ATEIbHOCTh CTY/IEHTOB.

9.1 MeToauyeckue yka3aHus M0 BbINOJIHEHUIO U 0OPMJIEHUIO
BbINOJHEHHBIX MPAKTUHYECKHUX 32]aHUI M0 TUCHHMILUTHHEe «MaTeMaTHYecKoe
MO/IeJIUPOBAHUE TEXHHYECKUX CUCTEM

9.1.1 TpeGoBaHus K 0(h)OpMJIEHUIO BHINOJTHEHHBIX NPAKTHYECKUX 3aJaHUI
¢ BrinonHeHHOE MPaKTUYECKOE 3a/IaHKue JOJKHO OBITh 0(OPMIIEHO Ha JHCTaX
dopmata A4 co creayOMUMH MOJISIMHU:

o Jleoe - 25wmm.
e Bepxnee - 15 wmm.
e [IpaBoe - 15 wmm.
e Hwmxnee - 15wmm.
e BrInogHeHHOE NMpakTUYecKoe 3aJjaHue JOHKHO MMETh TUTYJNbHBII  JIUCT.

[Tpumep odopmiieHUsT TUTYJIBHOTO JIMCTA MOKA3aH B MPUIIOKEHHH.

e BpINOJIHEHHOE MPAaKTHYECKOE 3aJaHuE€ NOKHO  COAEpPKaTh  CIEAYIOIIHE
pazlenbl:

Conepxanue.

Bsenenue.

OcHOBHasi 4acThb.

3aKIroueHue.

Cnucok HMCHOJIb30BAHHOW JUTEPATYPHL

[Tpunoxenus (He SBISIOTCS 005S3aTEIBLHON YacThIO OTYETA).

e CTpaHuilbl OTYETa JODKHBI OBITH MPOHYMEpOBaHBI. Hymeparus HaumHaeTCs
CO BTOpOW crTpaHuubl. Ha TUTYyJIBbHOM JHMCTE HOMEpP CTpPaHHUIE HE
MIPOCTABISAETCS.

e B 0CHOBHOI YacTh HaXOASTCS BCE MPOHYMEPOBAHHBIC TJIABHI, maparpadsl u
noamaparpadgsi.

Hymepanus maparpadoB u mognaparpadoB MPOU3BOASTCS CIEAYIOMIAM

obpazoM:

o [lepBas mudpa obo3HAYAET HOMED TJIABHI.

e Bropas nudpa - nopsakoBblii HOMEp Haparpada.

e Tperbs uudpa - NOpsSAKOBBIT HOMEp moAmaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 riaBel 3:
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e |l Onucanune pacyeTHoii cxeMbl
e 3.2 I'paHMYHBIE YCJIOBUS
e 3.2.5 I'paHnuHbIe YCJOBHSA MO NepeMeleHUAM

Hymepauust pucyHKOB NPOU3BOAUTCS CIEAYIOIIUM 00pa3oMm:
e [lepBasg nmudpa ob6o3HAYAET HOMEP TIJIABBI.
e Bropas uudpa - nopsakoBblii HOMEp PHUCYHKa B IJaBe.

Hanpumep, pUCyHOK B rjaBe 3, UMEIOMUN TOPSAKOBbI Homep 11:

e Puc. 3.11. J/IlmamoroBoe OKHO BBOJA HMCXOJHBIX JTaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBbl, Maparpada, moamnaparpada u pruCyHKa He

ctaBuTcs. HazBaHue riaBbl MUIIeTCs 3arjaBHBIMU MO KUPHBIMU OYKBaMHU.
HazBanus naparpadoB u nojanaparpadoB MUITYTCs] CTPOYHBIMU
NOJTY>KUPHBIMU OyKBaMH, 3a UCKIIOYEHHEM MepBON OYKBBI, 3arJIaBHOM.

[Nonmaparpadsl MOTYT OBITH BBIZICIICHBI KYPCHBOM.

Hywmepanust ucnosib30BaHHOM JUTEPATyphl MPOU3BOIUTCS MO0 B aihaBUTHOM
nopsijike, MO0 M0 MEPE CCHUIOK Ha Hee B TEKCTE KypCOBOM pabOTHI.

[Tpumepsl oopmiteHHsT TUTEPATYPHI.

Kuaurn:

e bunepman B.JI. — Teopus mexanndyeckux kKoiebanuii. — M.: Beicil. mkona,
1980. — 408 c.

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

e bopucos FO.C., bnarosemnienckuii FO.H., JImutpuuenko C.C.,
[TankparoB H.M. AHain3 NpUMEHUMOCTH YPaBHEHUH U UCCIIEIOBAHUE
dbopmbl KpUBOI ycTanoctu // 3aBojackas 1adopartopus. J{narnoctruka
Marepuaion, 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 TpeGoBaHHA K COAEPKAHMIO PA3/eJIOB BHINOJIHEHHBIX NPAKTHYECKUX

3aJaHuM

1. B coaep:xanum 10JKHBI OBITh IPEICTABIICHBI HA3BaHUS BCEX IJ1aB, nmaparpados
u nognaparpagoB C yKa3aHHMEM HOMEPOB HayalbHBIX CTPaHUILL.

2. Bo BBCIACHHUH 000OCHOBBIBACTCS AKTYAJIBHOCTb W CTABUTCA 1CJIb pa6OTBI,
MNEPCUNUCIIIOTCA PCIIACMBIC 3a1a9 U JACTCA KPATKOC COACPIKAHUC BCCX TJIAB.
I[JIH KypCOBOTO TIIPOCKTA, COICPKAIICTO KOHKPECTHBIC 3aJa4H, [JaCTCA
IIOCTaHOBKA 3aJa4.

TeopeTI/I‘ICCKaH pa60Ta MOKET HOCUTh OIMMCATEIILHBIN WU

METOJIMUECKUN XapakTep.

3. B ocHOBHOIiI yacTu TOAPOOHO OMHCHIBACTCS IOCIEA0BATEILHOCTh PEIICHUS
3a/1a4n.
Ipumepnuiit n1aH OCHOBHOM YaCTH

e [locranoBka 3amauu. CBeneHuss 00 0OBEKTE HCCIEAOBAHUA U
00J1aCTH MAIIMHOCTPOEHUSI.

e Teopernueckue OCHOBBI  pELICHUSA  33Ja4H, HUCIOJIb3yEMbIC
aJITOPUTMBL

e OrmnucaHue MPOrpaMMHOTO 0OecTeueHUs

e lcxonHbie JaHHBIE, OMMCAHUE PACYETHOU CXEMBI.

e Xapakrepuctuku monenu MKD. KonandyecTtBo 31€MEHTOB, Y3JIOB,
creneHer cBOOOIbI.

e OnucaHu€ TUIIOB KOHEYHBIX JIEMEHTOB.

o Hudopmarus 06 ycroBUAX 3aKpeIICHUS U HATPY>KEHUSI.

o [locnenoBatenbHOCTh  (POPMUPOBAHUS ~ MOJEIH  CPEACTBAMHU
nporpammbl MK, 0co6eHHOCTH TOATOTOBKHA MOJIEIH.

o Uudopmarus o mporecce penieHus 3agaum.

e (CBeleHMS O KOMIIBIOTEpE, XapakTEpUCTUKax mporpammbl MKD
(Ha3BaHUE, BEpCHS, BO3MOKHOCTH), HEO0OXOAUMBIX
BBIYHMCIIMTENBHBIX PECYpPCaX, BPEMEHU PEIICHUSI.

e AHaiu3 pe3ylbTaTOB PACUETOB.

4. B 3ak/II04YeHHH JACTCs KpaTKas OLICHKA W OCHOBHbBIE BBIBOJIbI BHIMIOJHEHHOU
paboTHLI.
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5. B npuioxkenne BbIHOCUTCS WH(GOPMAIMOHHBIM MaTepuall, HE TpeOyrolmui
JETAJIbHOTO PacCMOTPEHHUSI B OCHOBHOW YacTH (HampuMmep, TaOnuibl, Tpaduki,
PUCYHKH, JINCTUHTY IPOTPaMM U T.II.)

9.1.3 TpeGoBaHusi K BHINOJHEHHIO MPAKTUYECKHUX 3aaHUI

1. IlpakTuyeckoe 3aaHue MOHKHO OBITH O(POPMIIEHO COTJIaCHO TPeOOBaHUSIM
yKa3aHHBIM BHIIIIC.

2. ConeprxkaHue IPAKTUIECKOTO 3aJaHusl  JIOJDKHO COOTBETCTBOBATH
MIEPEUYHCIICHHBIM BBIIIIE TPEOOBAHUSM.

3. IlpakTrdeckoe 3ajaHue JODKHO OBITH CIAAHO 32 JBE HEACTH 0 OKOHYAHWMS
cemecTpa.

10.MeToauveckue peKOMeHAAIUM /15 MIPenoaaBaTeJisi

B3aumopelictBue mnpenojaBaTeisi CO CTYJCHTAaMHU MOXHO pa3feiuTh Ha
HECKOJILKO COCTABJISIOIINX — JICKITMOHHBIE, MPAKTUYCCKUE U Ta00pATOPHBIC 3aHITUS
U KoHcynbTHpoBaHue. IIpemomaBarenb JOMKEH TMOCIEAOBATEIILHO BBIUUTATH
CTYAEHTaM psii JICKUIHM, B XOJI€ KOTOPBIX CIEAYET COCPEAOTOUYUTh BHUMAHHUE Ha
KJIFOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOTro Marepuana, a Takke
OpraHu30BaTh MPOBEACHUE TNPAKTUYECKUX 3aHATHM TakuM 00pa3oM, YTOOBI
AKTHUBU3UPOBATh MBIIUIEHUE CTYJEHTOB, CTUMYJHPOBATh CaMOCTOATEIBHOE
U3BJICYEHUE HMMH HEOOXOAMMON HHPOpMalUU U3 Pa3IUYHBIX HCTOYHHUKOB,
CpPaBHUTEIbHBIA aHAM3 METOJOB PELICHUM, COMOCTABJICHUE IOJTYyYECHHBIX
pPE3yNbTaTOB, POPMYIUPOBKY U apryMEHTAILIUIO COOCTBEHHBIX B3TJISI0OB HA MHOTHE
CIIOPHBIC MPOOJICMBI.

[lepen Hawamom mpernoaaBaHus MPETNogaBaTeN0 HEOOXOIUMO:

- U3YYUTH pab0UyIO IPOrpaMMy, IEIH U 33/1a4U TUCIUILITUHBL

- YETKO MPEICTaBIATh ce0e, KaKue 3HAHMsI, YMEHHUS U HABBIKU JOJKEH MpUoOpecTu
CTYJICHT;

- IO3HAKOMHUTCSI C BUJIaMH y4eOHOU paboTHI;

- U3YYUTh COJAEPIKAHUE PA3]IEIIOB TUCIUILIINHBI.

B xome nekumoHHOro 3aHATHS NpPEnojaBaTelb JOJDKEH Ha3BaThb TEMY,
y4deOHbIE BOIPOCHI, O3HAKOMHUTH CTYACHTOB C TIEPEYHEM OCHOBHOU W
JOIIOJTHUTEIIBHOM JINTEPATYPHI IO TEME 3aHITHSL.

Bo BcTynmuTenbHOW YacTH JIEKIIMHM OOOCHOBAaTH MECTO M POJIb M3ydaeMOU
TEMbl B Y4Y€OHOM JUCUMIUIMHE, PACKPBHITH €€ MpakThuueckoe 3HaueHue. Eciu
YUTAETCS HE TIEpBasi JICKIUS, TO HEOOXOUMO YBS3aTh €€ TEMY C MPEIbIAYIICH, He
Hapyliasi JJOTUKA W3JI0XKEHHs] yuyeOHOro marepuana. JIeKuuio cienyeT HauyuHATh,
TOJIbKO YETKO 0003HAUYMB €€ XapaKTep, TEMY U KPYyr T€X BOIPOCOB, KOTOPHIE B €€
xoJie OynyT pacCMOTPEHBI.

B ocHOBHON 4acTH JEKIMU CIEeyeT PaCKphIBaTh COJIEpkKaHUE Y4EOHBIX
BOIIPOCOB, AKIEHTUPOBATh BHHMAHHE CTYACHTOB HAa OCHOBHBIX KAaTETOPHSIX,
SBJICHUSIX U MPOIIECCaX, OCOOEHHOCTSAX UX MpOTEeKaHUs. PackpbiBaTh CYIIHOCTh U
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coJlep KaHUe PA3NIMYHBbIX TOYEK 3PEHMSI M HAYYHBIX MOJIXOJ0B K OOBSICHEHHUIO TEX
WIM HHBIX SBJIEHUA W mnpoueccoB. Clenyer apryMeHTUpPOBaHO OOOCHOBATH
COOCTBEHHYIO MO3ULHMIO IO CIOPHBIM TEOPETHYECKUM BompocaMm. I[IpuBoauTh
IIpUMEpBI. 3a1aBaTh IO XOAY H3JI0KEHHUS JIEKIIMOHHOIO MAaTepHaIa pUTOPUYECKUE
BOIIPOCHI M CaMOMY JaBaTh Ha HUX OTBET. OJTO CHOCOOCTBYET aKTHBHU3ALUU
MBICITUTENBHOM IESTENBHOCTH CTYAEHTOB, ITOBBIIIEHUIO X BHUMaHUs U UHTEpECA K
MaTtepuaily JeKUuH, ee coaepkanuio. [IpenogaBarens 10aKeH pyKOBOIUTh pabOTON
CTyIEHTOB II0 KOHCIEKTHPOBAHHUIO JIEKIIMOHHOIO MaTepuaia, HOJ4YEpKUBAThH
HEOOXOIUMOCTh OTPAKEHUS B KOHCIEKTAX OCHOBHBIX IMOJOXXKEHHH H3ydaeMou
TEMBbI, 0CO00 BBIJICISSI KATETOPUMHBIN alapar.

B 3aximounMTenbHON 4YacTH JEKUUM HEoOXOAMMO CPOpMYyIHpOBaTH OOIIHE
BBIBOJIbI 10 TEME, PACKPBIBAIOIIUE COAEP)KAHUE BCEX BOIPOCOB, MOCTABIEHHBIX B
nexkuud. OOBABUTH TUIAH OYEPETHOIO0 CEMUHAPCKOTO WM JJa0OPATOPHOIO 3aHATHUSA,
JaTh KpaTKUE PEKOMEHJALMU IO TIOArOTOBKE CTYIEHTOB K CEMUHApy WU
nabopaTtopHoil pabote. Omnpenenutb MECTO W BpeMsl KOHCYJIbTALMHU CTYJEHTaM,
MO>KEJIABIINM BBICTYIIUTh HA CEMUHAPE C JOKJIaJaMu U pedepaTamu Mo aKTyaJIbHbIM
BOMpocaM 00CyX AaeMOM TEMBI.

Lenp mpakTuyeckux Hu J1a0OPATOPHBIX 3aHATUNA - 00ECHEeYUTh KOHTPOIb
YCBOCHHMSI Y4EOHOr0 Marepuaia CTyJIeHTaMH, paCUIUpPEHUE U yriiyOJeHre 3HAHUMH,
MOJIYYCHHBIX UMHU HA JICKIUSAX U B XOJI€ CAMOCTOSITENbHOU paboThl. [loBbiieHne
(G ()EKTUBHOCTH MPAKTHUECKUX 3aHATHI JIOCTUTAETCS IOCPEICTBOM CO3IaHUs
TBOpPUECKOW OOCTAaHOBKHM, pacrojaramliel CTyAeHTOB K BbICKAa3bIBAHHUIO
COOCTBEHHBIX B3TJISIIOB U CYXKIEHUH MO OOCYKTAaeMbIM BOIPOCAM, JKEIAHUIO Y
CTYJIEHTOB NTOpabOTaTh Y JOCKH MPHU PEIICHUH 3aa4.

[Tocne kaxmoro JIEKIIMOHHOTO, JJAOOPATOPHOTO M MPAKTHYECKOTO 3aHSITHS
clenaTh COOTBETCTBYIOIIYIO 3allMCh B JKypHajdaxX y4yeTa MOCEIIAEMOCTH 3aHSATUN
CTYJIEHTaMH, BBIICHUTD y CTAPOCT YUEOHBIX TPYII MPUIUHBI OTCYTCTBUS CTYJCHTOB
Ha 3aHATUSX. [[pOBOINTH IpyNIIOBBIE U MHAWBHUIYaJIbHBIE KOHCYJIBTAI[UU CTYICHTOB
[0 BOIIPOCaM, BO3HHMKAIOIIUM Yy CTYJEHTOB B XOJ€ HUX MOJATOTOBKH K TEKYIIEH U
IPOMEXYTOYHOM aTTeCTAlUU 110 y4eOHOW NUCIMILTMHE, PEKOMEH/I0BATh B TIOMOIIh
yueOHBIEC U PYTUEe MAaTEPHAIIbI, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

DK3aMeH WM 3a4eT M0 JUCIUIUIMHE MPOBOAUTCA B (POpME HMUCHBMEHHOI'O
PK3aMeHa C TMOCIEAYIONIe WHIUBUAYyaTbHOW Oeceloil Co CTyJEHTOM Ha OCHOBE
BOMPOCOB, C(HOPMYJIMPOBAHHBIX B 3aYETHBIX WM 3K3aMEHAIIMOHHBIX Ouierax. B
OUJIET BHOCUTCS JIBa TEOPETUUYECKUX U OJJUH MPAKTUUECKUN BOIPOC U3 PA3IUYHBIX
pa3zesioB AUCLUUIUIMHBI 7151 00Jee MOJIHOM MpoBepKH 3HaHMM cTyaeHTOB. OLeHKa
BBICTABIISIETCSl TIperojaBaTesieM U Oo0bsBiIsgeTCA mocie orBera. IIpemomasarens
NPUHUMAIONIMNA  3a4€T WIM DOK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 34
[IPaBUJIBHOCTH BBICTABJICHUS OLEHKH.

19



[Tpunoxenue 1.
CTpykKTypa M coaepkaHMe TMCHMILIMHBI «MaTeMaTHYecKoe MOJAeTMPOBAHUE TEXHUYECKHUX CHCTEM) 110 HANIPABJICHUIO
01.03.02 lIpukiagHas MaTeMaTHKA U MH(OPMaTHKA
(0akanaBp)

Buabl yueOHoi1 padoThI,

< . Dopm
& = & BKJIIOY sl Bubl caMoCTOSITEILHOI o
3| 3 65 CaMOCTOSATEILHYI0 padoThI
Pazaen S| =2 arrec
5 E 2 padoTy CTYIEHTOB, CTYJAE€HTOB S
n/n S © | W TPYA0EMKOCTh B Yacax

J | I/C | a6 | CPC | KCP | K.P. | K.IL | PTP | Pedepar | Kip |2 | 3

HlecToi cemecTp

Tema 1. Cnocoovt modenuposanusn
Hecyujux KOHCMPYKYuil 0

1.1 | pacuema nanpsxicenno- 6 1-6 6 12 18
oehopmuposanno2o cocmoanua u
OUEeHKU NPOYHOCHU.

Tema 2. Buowvt npeoenvrozo
1.2 | cocmoanua necywjux koncmpykuyuii | 6 7-12 6 12 18
U Kpumepuu oyeHKU npoYHoCmU.

Tema 3. Memoowt onpeodenenusn
HA2PY30K 0151 MOOEIUPOBAHUS U
pacuema Ha NPOUHOCMb HECYUUX

1.3 2 6 13-18 6 12 18
Koucmpykuyuii. Pacuem na
NPOUHOCMb 6 6ePOAMHOCHIHOUL
nocmamnoexe.
Dopma ammecmayuu +
Bcero yacos 1o IUCIHUIUTHHE 18| 36 54

B IECTOM CEMECTPC

CenbMmoii cemecTp

Tema 4. Ocobennocmu pacuema na
1.4 | npounocms ceapnvix 7 1-6 18 18
KOHCMPYKUYuUil.
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Tema 5. Koncmpykmopcko-
mexHon0cuYecKue memoovl
NO6bIUEHUA NPOUHOCIU CEAPHBIX
KOHCmPYKUYUI.

7-12

18

18

1.6

Tema 6. Cmpykmyphas mexanuka
KOMRO3UYUOHHBIX MAMEPUATIO8,
NPUMEHAEMBIX 8 HeCYUsUX
KOHCHMPYKYUAX.

13-18

18

18

q)Op.Mtl ammecmauuu

Bcero yacos no IucLUILINHE
B IIIECTOM CEMECTPE

54

54

BocbMmoii cemectp

1.7

Tema 7. Memoowt
uyeCmeumenbHoCmu 6 3a0a4ax
ONMUMAIbHO20 NPOEKMUPOBAHUA
KOHCmpYKUyuil.

1-2

12

30

1.8

Tema 8 Onmumanvhoe
nPOEKMuUpPosanue KOHCMPYKYUil Ha
OCHOGE AHAU3A
yyecmeumenvnocmu. Ilpumenenue
MEmoo0a KOHEUHBbIX IJIEMEHM 08 015
aHaUu3a 4yecmeumebHOCHmu.
Memoo pacuema
YyeCmMeumenbHOCHmu 6
cmamuueckux 3zaoauax. Ilpamoi
Memoo ougghepenyuposanus.
Memoo conpsrcennvix
nepemennvix. Ananuz
YyeCmeumenbHOCmu 6 3a0a4ax Ha
cobcmeennvle 3nauenus. Memoo
KOHEUHbIX IJIEMEHM 08 6 3A0auax
OnmuMu3ayuu KOHCMPYKYUil
mMpPAHCNnOPMHO-MEXHOI02UYECKUX
komnaekcos. IIpoyedyput pewienusn
3a0auu ONMUMU3AUUL HA OCHOBE

3-10

58

116




Memooa KOHEeUHbIX I1IEMEHM 06 C
npumeHeHuem anzopummos
HeIUHEIHO020 NPOZPAMMUDPOEAHUSA
Onmumuzayusa wacmom
cobcmeennbIX Konedanuil.
Makcumuzayua Kpumuueckux
HAZPY30K nomepu yCmouyueoCcmu.

(Dopma ammecmauuu

Bcero yacos no IucLUUILINHE
B BOCBMOM CEMECTpE

70

146

Bcero yacoB 1o 1HCHMILINHE BO BCEX
ceMecTpax

18

160

254




Ipunooscenue 1 x
pabouell npocpamme
MUWHUCTEPCTBO OBPA30OBAHMA 1 HAYKU POCCUMCKOU ®EJIEPATIIN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXJAEHUME BbICHIEI'O ObPA3OBAHUA

«MOCKOBCKHUM NOJIUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHUH IMOJIUTEX)

Hanpaenenue: 01.03.02. Ilpuknaonas mamemamuxa u ungpopmamuxa
(MnmennexkmyansHovle cucmemsl ynpasieHus mpancnopmom)
Dopma obyueHus: ounas
Buo npogeccuonanvroii oesmenvrnocmu: (B coomsemcmeuu ¢ @I'OC BO)

Kageopa: /lunamuka, npounocmes mawiun u conpomuesienue Mamepuaios

®OHJ OIIEHOYHBIX CPE/ICTB
MO TUCHUTIINHE

«MarTemaTHueckoe MOJACJIUPOBAHNEC TEXHHYCCKUX CHCTEM)

Cocras: 1. IlacnopTt (poHIa OLIEHOYHBIX CPEACTB

2. Onucanue OlleHOYHBIX CPEACTB:

DK3aMeHaIlMOHHBIE 3aTaHMs.
[IepedyeHb BOIIPOCOB 1JIs1 KOHTPOJISI 3HAHUI

Mockea, 2023 200
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MTIOKA3ATEJ/Ib YPOBHS COOPMHUPOBAHHOCTU KOMIIETEHLIMH

Tabnuua 1

MaremaTH4yeckKoe MOJICJITHPOBAHNEC TEXHUIECCKHUX CUCTEM

®I'OC BO 3

B miporiecce 0CBOCHMS JAHHOM JUCIHHILIMHBI CTYICHT ()OPMHUPYET U IEMOHCTPUPYET CICAYIONIHE
oO01enpogeccuoHATbHBIE U PO eccHOHATbHbIE KOMIIETEHIMH !

pa3paboTKe pacueTHBIX MOJIENIeH IS
BBITIOJTHEHHS] MATEMaTUYECKOTO
MOIETTUPOBAHUS UX HAMPSHKEHHO-
ne()OpMUPOBAHHOTO COCTOSIHUS U OLIEHKU
MPOYHOCTH;

CaMOCTOSITEIbHO OCBaWBaTh HOBBIE
BO3MO’KHOCTH Pa3BUBAIOLIUXCS POTPAMMHBIX
MPOJYKTOB MaTEMAaTHYECKOTO
MOAETTUPOBAHUS.

BJIA/IeTh:

HaBBIKAMU UCTIOIB30BAHUS IPOTPAMMHBIX
CPEICTB MaTEMAaTUYECKOIO MOJIETUPOBAHUS
KOHCTPYKIIMH JJIs1 aHAIM3a HAMPSHKEHHO -
neOpMUPOBAHHOTO COCTOSHUS U OIIEHKU
[IPOYHOCTH.

KOMIIETEHIIMA TlepeyeHb KOMIIOHEHTOB TexHo0rus Ddopma CTeneHu YpoBHeil 0CBOCHUS

HNH- DdOPMYJIMPOB- ¢GopMUpOBAHM [OLIEHOYHOT (KOMIIETEHIUil

JEKC KA s1 0 cpelacTBa

KOMIIeTeHInii

OIIK-3. [Cnoco6eH NpUMEHATh [3HATH: camocrosiTenbHa  [VO, ba3oBblii ypoBeHb
1 MOoIU(UUIKPOBATh  [0a30BbIE TEOPETUUECKHE OCHOBBI s1 padora, - clloco0eH pabomams ¢ KOMIbLIOMEPOM (8
MaTeMaTHYeCKUe MaTeMaTHYECKOTO MOIETMPOBAHMS PaKTHIECKUEC mom uucie 6 pedxicume yoaneHHo2o 0ocmyna)
MOJIEIIH ISl pEHNICHUS.  [HATIPSKEHHO-Ie(OPMHUPOBAHHOTO COCTOAHMs  [SAATHAL, U C NPOZPAMMHBIMU Cpedcmeami 0buyeeo u
3ajad B 06IacTH 11 OLIEHKH POYHOCTH KOHCTPYKIIHIA. nabopatopHbie CNeYUanbHo20 HASHA'EHUA OA peweus
podeccHoHaNbHOI yMeTh: PaboTEI 3adau ()uHamutf‘eCKoeo ananu3a KOHCMpPyKyuu
NEATEIIbLHOCTH [POSIBJIATH TBOPUECKHM IMOIXO IIPH [loBbIenHbIi ypoBens

- CITOCOOCH camocmosmenbHo pabomams ¢
KOMNbIOMEPOM (8 MOM YUCTe 8 pedcuMe
yoanenHo2o docmyna) u ¢ npoepamMmMHbIMU
cpedcmeamu 0Oue2o 1 CneyualbHo20
HazHayeHus: 01 peulenus 3a0a4
OUHAMUYECKO20 AHAIU3A KOHCTNPYKYULL

- CIIOCOOEH CAMOCMOAMENbHO COCMABTIAMDb
pacuemmuvie MOOenU OCHOBHBIX
KOHCIPYKMUBHBIX 2IeMEHMO8 MAUWUH 05
OUHAMUYECK020 aHANU3A U 8bINOAHAMb Ha DBM
pacuemul K01€OAMENLHBIX U YOAPHBIX
npoyeccos 8 KOHCMPYKYUU.




Hepeuelib OUECHOUHbIX cpedcme no 0ucuunﬂune

Ipunoocenue 2

K pabouell npocpamme

«Mamemamuueckoe Modeﬂupoeauue mexXHuuyecKux cucmem))

HaumenoBanue [IpencraBnenue

Ne OLIEHOYHOTO Kparkas xapakTepucTiKa OLIEHOYHOTO OLICHOYHOTO CPEACTBA B

OoC cpencTBa cpeacrsa ®OC
CpencTBo KOHTPOJIS, OPraHW30BaHHOE Kak
crenuanbHas ~ Oecerma  MEJarornyeckoro

YCTHBIN onipoc  [pa0OTHHKA ¢ OOy4aromUMCs Ha TEMBI, Bompocsl no
1 co0eceloBaHNE, [CBSA3aHHBIE C HW3Yy4aeMOH JUCIUIUIMHOHN, W TeMaM/pazienam
(YO) pacCYMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUM JMCIUTUIMHBL

00y4aroIIerocs 1Mo ONpe/eICHHOMY pa3Jiely,

Teme, NpobIemMe U T.11.
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denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEKIACHNE
_ BBICIIEro 00pa3oBaHus
«MOCKOBCKUU ITOJIMTEXHUYECKN YHUBEPCUTET»

®daxynsrer TPAHCIIOPTHBIN, kadenpa «/{MHaMuKa, MPOYHOCTH MAIIMH U
CONPOTUBIICHUE MAaTEPUATIOB

HEPEYEHDB BOITPOCOB VIS YCTHOI'O OITPOCA
10 JUCHHUIIMHE:

«MaremMaTH4ecKoe MOACITUPOBAHME TCXHHYCCKUX CHCTEM)

Bonpocs! 11 KOHTPOJIA 3HAHUH

1. OG30p TUMOB HECYIIUX CHUCTEM MOOWJIBHBIX MAaIllUMH, Kak OOBEKTa JJjIs aHan3a
HaIPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS U OIIEHKH MPOYHOCTH.

2. ComocTaBjieHHWE TUIHYHBIX PacYETHBIX MOJICNICH, BHUJJIOB HArpyKeHUs, METOJIOB
uccinenopanusgs HJIC u kputepueB OLEHKM NPOYHOCTH PEATbHBIX HECYIIHUX
KOHCTPYKIIMM aBTOMOOWJIEH W TPAKTOPOB C pPACUETHBIMU CXEMaMH, BHUJAMH
Harpy3ok, wmerogamu pacyeta HJIC u kpuTepusiMu OLIEHKM MPOYHOCTH,
M3y4aeMbIMHU CTYJICHTAMH B KypC€ COMPOTUBIICHUSI MAaTEPUATIOB.

3. OcHOBHbBIE HampaBlieHHs pabOT MO OOECHEYEHHIO MPOYHOCTH KYy30BOB U pPaM
aBTOMOOMJIEH U TPAKTOPOB.

4. Bunpl npefenbHOTO COCTOSIHHUSI HECYIIMX CUCTEM MAIIUH U KPUTEPHH OLICHKH

IPOYHOCTH.

[Ipo4HOCTB MPU CTATUYECKOM HArpyKEHUU. | UIIOTE3bI MPOYHOCTH.

[TonsiTre 00 ycTamoCTHON MPOYHOCTH.

Kpusas ycranoctu.

VYpaBHEeHHUE KPUBOH YCTANIOCTH B CTENIEHHOM (popme.

ManonukiioBasi, MHOTOIIUKIIOBasl yCTAIOCTh, HEOTPAHUYEHHAs! JOJITOBEYHOCTb.

10 KoapunmenT acummerpun mukIa.

11.Tlpenen  BBIHOCIMBOCTH oOOpaslnia TpU CHUMMETpHUYHOM  Iukie. [lpenen
BBIHOCJIMBOCTH JI€TAJIH.

12. ®akropbl, BAMAIONIME HA W3MEHEHHE TIpenena BBIHOCIUBOCTH JETald IO
OTHONICHUIO K MPeJIeTy BEHIHOCIMBOCTH 00pasiia.

13. BnusiHne acUMMETPHUH LUKJIA HATPYKCHUS HAa XapaKTEPUCTHUKH COMPOTHUBICHUS
YCTAJIOCTH.

14. Ilnarpamma npeaeabHbIX aMILTUTY/I.

15. KoadhurmeHT 3amaca mpoIHOCTH MO KPUTEPHUIO COMTPOTUBIICHUS YCTAIOCTH.

16. Hakomnienue noBpeXaeHUH B KOHCTPYKITUU. [ UITOTE3a THHEHHOTO CYMMHPOBAHUS
MOBPEKIECHU.

17.Pacdyer [0OATrOBEYHOCTH JE€Tald C MCIOJb30BAHUEM THUIOTE3bl JIMHEHHOTO
CYMMHPOBAHHUS TOBPEKICHUN.

18. PacueTsl KOHCTPYKITUI HAa YCTAIOCTHYIO IPOYHOCTb.

19.TIpenensHBIE COCTOSTHUS TIPH TTOTEPE YCTONIHBOCTH.

© oo N O
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20.TIpenenbHble COCTOSIHUS TTO KPUTEPUSIM U3HOCA, KOPPO3HUH.

21.Metoabl ompesesieHus Harpy3oK JJid pacuera Ha MPOYHOCTh HECYUIUX CHUCTEM
aBTOMOOWJIEH U TPAKTOPOB

22. Tunrunble HAMOOJIEE TSKEIbIE PEXKUMBI HATPYKEHUS HECYIIUX KOHCTPYKIIMMA
MOOWJIBHBIX MAIIIMH MPU IKCILUTyaTaIUU.

23.VicipiTaHUst MAITUH JI UCCJICIOBAHUS HATPY30YHBIX PEKUMOB.

24. KoahpuueHT HeperynsipHOCTH CIIy4aifHOTO Mpoliecca Hapry>KeHHUS.

25.MeTo/bl cXeMaTU3aI1K CIy4ailHbIX MPOLIECCOB HATPYKEHHUS.

26.MeToibl cxemMaTu3aluu — MaKCUMYMOB, MUHUMYMOB.

27.MeTo1 cxemaTu3aluu - SKCTPEMYMOB.

28.MeToJ1 cxemaTu3aluu — OAHOMapaMETPUUECKUM METOT Pa3MaxoB.

29.Meroa cxemaTH3aluy — JByXMapaMeTpUYeCKUii METO/1 pa3MaxoB.

30. Metoa cxemaTu3anuu - NOAHBIX HUKIOB IMutpruuenko C.C..

31.Metoa cxemaTu3aluK - TOTOKA JOMKIS

32.0neHKa MPOYHOCTH HECYIIMX KOHCTPYKIIUM MOOMJIBHBIX MAIIWH MPU CIyYailHBIX
Harpy3Kax.

33. CriocoObl MOICIUPOBAHUS KOHCTPYKIIMIA paM U Ky30BOB aBTOMOOUJIEH U TPAaKTOPOB
JUIs pacyeTa Hanps>KeHHO-1€(OPMUPOBAHHOTO COCTOSHUS U OIICHKU MPOYHOCTH.

34.Bubl pacueTHBIX CXeM HECYIIUX CUCTEM MOOUIILHBIX MAIlIHH.

35. OcoO6eHHOCTH MOJIETMPOBAHUS 3JIEMEHTOB M Y3JI0B HECYIIIUX CUCTEM MOOUIIBHBIX
MaIlIHH.

36.0OCO0CHHOCTH pPAacCYETHBIX CXEM HECYIUX CHUCTEM MOOWIBHBIX MaluH (Ha
IpuMepe Ky30Ba aBTOMOOWIISI) U CITOCOOBI MOJICTTUPOBAHUS.

37.UccnenoBanue KOHIIEHTPALMKU HANPSDKEHUM B DJIEMEHTAaX Ky30Ba aBTOMOOWIIS ¢
MOMOIIBI0 METOIa KOHEYHBIX 3JIEMEHTOB.

38.OcHOBHBIC JTambl BBIOJHEHUS PACUETHOTO aHajdu3a Ky30BOB aBTOMOOWIICH
METOJIOM KOHEYHBIX 3JIEMEHTOB.

39.TlorpemHOCTH TpU  pacyeTax METOJAOM KOHEUYHBIX DJIEMEHTOB HECYIIUX
KOHCTPYKIIM MOOMIBHBIX MAIIIHH.

40.TIpenmymiectBa W HEAOCTATKH PACUYETHBIX TIMOJXOAOB TpU  0OECTICYCHUH
IPOYHOCTH HECYIIMX CUCTEM MOOMIIBHBIX MAIIIVH.

41.1TyTu TNOBBIIEHUS TOYHOCTH KOHEYHO- BJEMEHTHOIO aHallh3a HaNpsKEHHO-
1e(hOpPMHUPOBAHHOTO COCTOSTHUS KOHCTPYKIIUN aBTOMOOMIIEH U TPaKTOPOB.

42.Oco0eHHOCTH pacueTa Ha IPOYHOCTh CBAPHBIX KOHCTPYKITUH.

43. Turbl CBapHBIX COSTUHEHUN U UX CBOMCTBA.

44.TIpenenbHbIE COCTOSTHUS CBAPHBIX COCTMHEHUI.

45. KoHlleHTpalusi HanpsKEHUH B CBAPHBIX COCIUHEHUSX. HcnbiTanusa cBapHBIX
COCITMHEHUM.

46.MeTopI pacdyeTa Ha MPOYHOCTH CBAPHBIX KOHCTPYKIH. OCOOEHHOCTH pacyeTa Ha
MPOYHOCTH CBAPHBIX KOHCTPYKIIUH.

47.0co0eHHOCTH MOJCITUPOBAHUS CBAPHBIX Y3JIOB HECYIITUX CHCTEM.

48. KoHIIeHTpausi HAIIpsHKEHUH B CBAPHBIX KOHCTPYKITUSX Ky30BOB aBTOMOOWIICH.

49. TIpuuuHBI TOSIBJICHUS YCTAIOCTHBIX MOBPEXKACHUI B CBAPHBIX KOHCTPYKITHSIX.
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50. KOHCTPYKTOPCKO-TEXHOIOTUYECKUE METOJbI MOBBIMICHUS MPOYHOCTH CBAPHBIX
KOHCTPYKLUH.

51.TIpaBunia KOHCTPYHPOBAHUS CBAPHBIX y3JI0B HECYITUX CUCTEM MOOMIBHBIX MAIINH
C YAYUIICHHBIMH XapaKTEPUCTUKAMU TTPOYHOCTH.

52. TexHOIOTHYECKHIE MEPBI TTOBBIMICHUS TPOYHOCTH CBAPHBIX KOHCTPYKITHA.

53.TorpemrHocT! IPH BHIMIOJIHEHUH PACYETOB METOJOM KOHEYHBIX DJIIEMEHTOB.
CriocoObI MOBBIIIEHHSI TOYHOCTH PACUETHOTO aHAN3a HAPSHKEHHO-
neopMUPOBAHHOTO COCTOSTHUA B 3agauax MKD.

54.0Oco06eHHOCTH PaCUETHBIX CXEM U KOHEUHO-AJIEMEHTHBIX MOJIENIEH leTaneil, y3ioB
¥ KOHCTPYKIIMI aBTOMOOMIIEH U TpaKTOpoB. OCHOBHBIE IPUEMBI U CITOCOOBI
MO/JICTTHPOBAHMS JIETAJICH, Y3JI0OB M KOHCTPYKIIHI aBTOMOOMIICH U TPAaKTOPOB
METOJIOM KOHEYHBIX SJIEMEHTOB.

55. 1y Ty MOBBIIICHUSI TOYHOCTH BBITIOJHIEMOT'O METOOM KOHEYHBIX 3JIEMEHTOB
pacueTHOro aHAJIM3a HAMPSHKEHHO-e(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKITHH
aBTOMOOWJICH U TPAKTOPOB.

56. O1eHKa POYHOCTH HECYIIMX KOHCTPYKIIUH MOOMIIBHBIX MAIIIMH TP CITYYaHHBIX
HarpysKax.

57.TloHsiTHE BEPOSITHOCTU HEPA3PYIICHUSI.

58.CBs3p  3HaueHWd KOA(P(UIMEHTOB 3amaca MPOYHOCTH, BBIUYMCICHHBIX B
TPaIUIIMOHHON e TEPMUHHPOBAHHON ITOCTAHOBKE, CO 3HAYCHUSAMHU KOA()(PHUIIMEHTOB
3araca MPOYHOCTH, BRIYMCICHHBIX B BEPOSITHOCTHON TTOCTAHOBKE.

59. CTpykTypHasi MEXaHUKa KOMITO3UIIMOHHBIX MAaTEPUATIOB, IPUMEHSIEMbIX B HECYIITUX
KOHCTPYKIIMSIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX KOMIUIEKCOB

60. CpaBHEeHHE KOMIO3UIIMOHHBIX MATEPHAIOB C KOHCTPYKIIMOHHBIMU CTasIMU U
CIUTaBaMHU TI0 MOKa3aTeNIIM YIAEIbHOM MPOYHOCTH U YACIbHON HKECTKOCTH.

61. Kimaccudukanmym KOMITO3UIIMOHHBIX MAaTE€pUajOB IO THUIY MATPHUIIbI, MO THUITY
apMUPYIOUTUX BOJIOKOH, TI0 TUITY apMUPOBAHUS.

62. MexaHn4ecKue CBOMCTBA OTHOHAIIPABICHHOTO KOMIIO3UIITMOHHOT'O MaTepuara.

63.Meronbl 4yBCTBUTEIBHOCTH B 3a/JadyaX ONTHUMAJIBHOTO  MPOECKTHUPOBAHUS
KOHCTPYKIIMH TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB.

64.OntuManbHOE TMPOEKTUPOBAHWE KOHCTPYKIIMN TPAHCIOPTHO-TEXHOIOTHYECKHUX
KOMIIJIEKCOB HAa OCHOBE aHaJIN3a YyBCTBUTEIHLHOCTH.

65. [IpumeHeHnre MeTo/1a KOHEYHBIX SJIEMEHTOB JJI aHAIN3a YYBCTBUTEIHHOCTH.

66. MeTtoa pacuyeTa 4yBCTBUTEIIBHOCTH B CTATUYECKUX 3a7a9aXx.

67.IIpssmoit Meton mudepeHIpoBaHUs TIPH pacyeTe YyBCTBUTEIBHOCTU. MeTos
COTIPSDKEHHBIX TEPEMEHHBIX MIPU PACUeTe YyYBCTBUTEIBHOCTH.

68. AHanu3 4yBCTBUTEIIBHOCTH B 33]1a4aX HA COOCTBEHHBIC 3HAUCHUS.

69. OnTuMu3aIus 9acToT COOCTBEHHBIX KOJICOAHUH.

70. Makcumu3anus KpUTUYECKUX HArpy30K MOTEPH YCTOMUHNBOCTH.

71.Metoa 4yBCTBUTEIHHOCTH MPH MPOEKTUPOBAHUHU (HOPMBI KOHCTPYKIIMH B 3a7a4ax
CTaTHYECKOTO  HATPY)KCHHsS]  KOHCTPYKIIMHA  TPaHCHOPTHO-TEXHOJOTUYECKUX
KOMILIEKCOB.

72.MartepuanbHasi TPOU3BOIHAS MIPY aHAIHM3E TyBCTBUTEIHHOCTH.

73. ®opMa, Kak mapaMeTp MPOEKTUPOBAHNUS.
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74.TlapameTpruecKkoe IpeICTaBIeHNE IPaHULl B ONTUMAIbHOM TPOEKTHPOBAHHH.

75.YUyBCTBUTENBHOCTh MpPU MNPOEKTUPOBAHUU (POPMBI KOHCTPYKIMHU B 3ajJaydax
OIpeJIeeHHs] COOCTBEHHBIX YAaCTOT KOJIEOAHUN M KPUTHYECKUX HArpy30K MOTEPH
YCTOMYHUBOCTH.

76.MeTo KOHEYHBIX 3JIEMEHTOB B 33/1a4aX ONTUMU3ALMHA KOHCTPYKIUN TPAaHCIIOPTHO-
TEXHOJOTUYECKUX KOMIUIEKCOB.

/7.1lpouenypsl peuieHus 3aJayd ONTUMHU3ALUU HA OCHOBE METOJa KOHEUHBIX
AJIEMEHTOB C MPUMEHEHUEM aITOPUTMOB HEJIMHEWHOTO MTPOrPAMMHUPOBAHMS.
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MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALTUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHNWA

«MOCKOBCKHWH MOJUTEXHAYECKUA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

®dakynsrer TPAHCIIOPTHBIN, kadenpa «/lMHaMHKa, IPOYHOCTH MAIINH U COPOTHBIICHNUE

MaTepHaIOB»

JucuunnuHa - MatemaTu4eckoe MOJIEIMPOBAHNE TEXHUYECKUX CUCTEM

Hanpasnenue - 01.03.02 [Ipuknannas matemaruka U uHGoOpMaTuka
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OG30p TUIOB HECYIMX CHCTEM MOOHJIbHBIX MAIIHMH, KaK 00bEKTa Ui MATEMAaTHIECKOTO

MOJICIMPOBAHMS HAIPSDKEHHO-1e() OPMUPOBAHHOTO COCTOSHUS U OLEHKH TPOYHOCTH.

2. [Tpo4HOCTH MIPH CTATHYECKOM HATrpyKeHUH. [ UIOTE3bI MPOYHOCTH.

3. 3agaua.
YTBepxkaeHO Ha 3aceqaHu Kadeapsl «__ » 2023 r., [Iporokos No
3aB. kadeapoi /A.A. CxBOpI1IOB/

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKON ®EIEPAILIMNA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXKJIEHUE BbICHIEI'O ObPA3OBAHM A

«MOCKOBCKHUM HOJIPITEXHI:I‘IECKPIFI YHUBEPCUTET»
(MOCKOBCKHNMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/IuHaMUKa, POYHOCTh MAIIKH H COPOTUBICHUE
MaTepuasioB»

Jucuumnnuza - MaremaTH4eckoe MOJICIUPOBaHHE TEXHUYECKUX CUCTEM

Hamnpasnenue - 01.03.02 Ilpuxnannas mareMaTuka U nHGOpMaTHKA

3K3AMEHAIIMOHHBINA BUIET Ne 2

1. ConocraBiieHre THIMYHBIX PACYETHBIX MOJIENEN, BUIOB HArPYKeHHUs, MeTo10B uccienoBanus HIC u
KPUTEPUEB OIEHKH MPOYHOCTH PEATHHBIX HECYIINX KOHCTPYKITHI aBTOMOOHIIEH U TPAKTOPOB C
pacdeTHBIMU CXEeMaMH, BUJaMH Harpy3ok, merogamu pacuera HIC u kpuTepusiMu OIEHKH MTPOYHOCTH,
M3y4aeMBbIMU CTYJIEHTAMH B KypC€ COIPOTHBIICHUSI MaTEPHAIIOB.

2. llonsiTHe 00 yCTaNIOCTHOM MPOYHOCTH.

3. 3agaya.
VYTBep:K/IeHO Ha 3aceJaHuu Kadeapbl «__» 2023 r., [IpoTtokos Ne ___
3aB. xadeapoit /A.A. CkBop10B/
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOU ®EEPALIMNA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHNWA

«MOCKOBCKHWH NOJUTEXHAYECKUA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

®dakynsrer TPAHCIIOPTHBIN, kadenpa «/lMHaMHKa, IPOYHOCTH MAIINH U COPOTHBIICHNUE
MaTepHaIOB»

JucuunnuHa - MatemaTu4eckoe MOJIEIMPOBAHNE TEXHUYECKUX CUCTEM

Hanpasnenue - 01.03.02 [Ipuknannas matemaruka U uHGoOpMaTuka

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Bupl npeenbHOro COCTOSIHUSI HECYIIMX CHCTEM MAIIHH U KPHTEPHUHU OLEHKH IPOYHOCTH.
2. KpuBas ycranoct. YpaBHeHHE KPUBOH YCTAIOCTH B CTEIIEHHON QopMe.

3. 3agaua.
YTBepxkaeHOo Ha 3aceqaHu Kadeapsl «__ » 2023r., [Tpotokos No
3aB. kadeapoit /A.A. CxBOpI1IOB/

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKON ®EIEPAILIMNA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXKJIEHUE BbICHIEI'O ObPA3OBAHMA

«MOCKOBCKHUM HOJIPITEXHI:I‘IECKPIFI YHUBEPCUTET»
(MOCKOBCKHNMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/IuHAMUKa, MPOYHOCTh MAIINH 1 COPOTUBICHUE
MaTepuasioB»
JucuumnnuHa - MareMaTu4eckoe MOJISTUPOBAaHUE TEXHUYECKUX CUCTEM
Hamnpasnenue - 01.03.02 Ilpuxinannas mareMaTnka U nHGOpMaTHKA
\

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. TMorpenHoCTH MpH pacyeTax METOAOM KOHEYHBIX JIEMEHTOB HECYIIMX KOHCTPYKIHIA MOOHIIbHBIX
MallInH.
2. MaHOLII/IKHOBaH, MHOI'OIUKJIOBaA yCTaJIOCTh, HCOIrpaHWUYICHHAA JOJITOBEYHOCTD.

3. 3amaya.
VYTBep:K/IeHO Ha 3aceJaHuU Kadeapbl «__» 2023 r., [IpoTtokos Ne ____
3aB. kageapoi /A.A. CkBopLoB/
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