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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

[lenpto  W3y4deHHWsS  JUCHUIUIMHBI  «MaTeMaTH4eckoe  MOJICIMpPOBAHUE
TPAHCTIOPTHO-TEXHOJOTUICCKUX CPEIICTBY SIBISICTCS:

— ¢QopmupoBaHHE 3HAHWA O COBPEMEHHBIX METOJaX MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS CIOXKHBIX KOHCTPYKIUNA TPAHCTIOPTHO-TEXHOJIOTHYECKUX KOMIUIEKCOB
JUI MICCIICJIOBAaHUS WX HANpsHKEHHO-IC(HOPMUPOBAHHOTO COCTOSHUS M MPOYHOCTHBIX
XapaKTEPUCTHUK, YUCICHHBIX aJTOPUTMaX, MPUMEHIEMBIX B 33a/ladaX MaTEMaTHIECKOTO
MOJICTUPOBAHUSI, OCBOCHHE MPEAHA3HAYEHHOTO JUIsI 3TOTO  YHUBEPCAIBHOTO
MIPOTPAMMHOTO 00ECIIEYEHUST METO/1a KOHEUHBIX 3JICMEHTOB,

- TIOATOTOBKA CTYJIEHTOB K JEATEILHOCTH B COOTBETCTBUHU C KBATU(UKAITMOHHON
XapaKTEepPUCTHKOW  crmeruanucTtoB 1o  cueruanbHocth  23.05.01  «Hazemnsie
TPaHCIIOPTHO-TEXHOJNOTHYECKHEe cpencTtBa (HaszemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUC
CPECTBA)Y.

1.2 3agaun AMCHUIITITHHDI

3agayamMu OUCHUIUIMHBL  «MaTtemMaTnyeckoe MOJEIUPOBAHUE TPaHCIIOPTHO-
TEXHOJIOTUYECKUX CPEJICTBY SIBIISIOTCH:

- O3HAKOMJICHHE CTYJICHTOB C IIMPOKO NMPUMEHSIEMBIMA METOJAMHU M MOAXOAAaMU
MaTeMaTUYECKOTO MOJEIUPOBAHUS JUISL HCCIICTOBAHMS HaIpsKEHHO-
ne(OpPMHUPOBAHHOTO  COCTOSIHMSI M OO€CIEeYeHHs MNPOYHOCTH  KOHCTPYKUUU
TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMIUIEKCOB, O3HAKOMIIEHHE C KPUTEPUSIMHU IS
OLICHKM IPOYHOCTHM KOHCTPYKLMM MaIlIWH, O3HAaKOMIICHUE C BO3MOXXHOCTSAMHU
COBPEMEHHBIX IIPOTPAMMHBIX CHCTEMaM MaTeMaTUYECKOTO MOJEIUPOBAHMS.

- 3HAKOMCTBO € METOJAMM IIOJYYEHUs HArpy3oK Uil MOZECIMPOBAHUSA
HaNpPsDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS M pacdyera Ha MNPOYHOCTh HECYIIHX
CUCTEM MaIlMH, U3y4YeHUE KPUTEPUEB OLECHKU NPOYHOCTH, U3YyUYECHHUE CIIELIUATIbHBIX
BOIIPOCOB ONTUMAJILHOIO MIPOEKTUPOBAHUS KOHCTPYKIIMI TPAHCIIOPTHO-
TEXHOJOTUYECKUX KOMIUIEKCOB, OCBOEHUE METOAMK pAacueTa W NPOECKTUPOBAHUS Ha
OCHOBE COBPEMEHHOI'0 MPOTPaMMHOIO OOECHEUEeHHs] MOJEIUPOBAHUS HANPSKEHHO-
1e(OpPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMM.

- 3HAKOMCTBO C OCHOBAaMHM pAaCUE€THOIO MAaTEMaTHUYECKOTO MOAEIUPOBAHUS
KOHCTPYKIIMM HA3€MHBIX TPAHCIOPTHBIX MAIIMH C MCHOJIB30BAHUEM OJHOW U3
YHUBEPCAIBHBIX ITPOTPAMM METO/Ia KOHEUHBIX JIEMEHTOB U OAHOW M3 YHUBEPCAIBHBIX
IIPOTPaMM TPEXMEPHOI'0 aBTOMATU3UPOBAHHOTO ITPOCKTUPOBAHMUS.

2 MecTO TUCHUILTUHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHbIX MPOrpaMm

Hucuunnvna «MaremaTrnueckoe MOJEIIUPOBAHUE TPaHCIIOPTHO-
TEXHOJIOTHYECKHX CPEICTB» OTHOCHTCSA K DJICKTHBHBIM IUCIHHUILUIMHAM OCHOBHOM
obpaszoBarenbHoii mporpammel  (OOII) mo cnemmansHoctr 23.05.01 «HaszemHubie
TPAHCIIOPTHO-TEXHOJIOTHYECKUEe cpeacTBa (/lMHaMHKa W MPOYHOCTH TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX CHCTEM)».



[lpeamecTByomyUMHA ~ KypcamMu, Ha  KOTOPBIX  Oa3upyercss  JUCIMIUIMHA
«MaremaTnyeckoe  MOJCITHPOBAHUE  TPAHCIIOPTHO-TEXHOJOTHYECKHX  CPEACTBY
SIBIISTIOTCSI:

- MaTeMaTHUKa,

- CONPOTHBJICHUE MAaTEPHAJIOB,;

- CTpOHTEIbHAS MEXaHUKA MAIIUH;

- IPUKJIaIHAsE TEOPHS KOJIeOaHMii;

- TEOpHsI YIPYTOCTH;

- BBIYHCIIMTENbHASI MEXaHHKA.

3 KomnereHunuu oOydawomierocsi, ¢gopmupyembie B Ppe3yJibTaTe OCBOEHUS
AUCHUNIMHBI

B pesynbpTaTe OCBOGHMS AMCIMIUIMHBI CTYJEHT JOJDKEH 00JafaTh CIEeIyIOUUMU
npodeccronanbHbiMu ([TK u TICK) koMeTeHIAAMU:

B pesyabTarte

O0CBOCHUA
. Ilepeyensb muIaHMpyeMbIX
Kon oOpa3oBaTeJIbHOM
pe3yJIbTaTOB 00y4eHHUs 110
KOMIIETCHIINU InporpaMmmal
< AUNCIHHUIIJINHE
o0yyarommicst
JOJIKEH 00/1a1aTh
ITK-1 Crniocoben 3HaTh:
OpraHu30BbIBATH e 0a30Bble TEOPETUUECKHUE OCHOBBI
pa3paboTKy KOHCTPYKLHUH MaTE€MaTUYCCKOT0 MOJACINPOBAHUS
ATC 1 uX KOMIIOHEHTOB. HaANPSHKEHHO-1e(hOPMUPOBAHHOTO

COCTOSAHUA U OLCHKH NPOYHOCTHU
KOHCTPYKIUN TPAHCIIOPTHO-
TEXHOJIOTUIECKIX KOMILICKCOB.
yMeTb:

®  [IPOSABIIATH TBOPYECKHUM MOAXOJ IIPH
pa3paboTKe pacueTHBIX MOJIEeH
TPAHCIIOPTHO-TEXHOJIOTUIECKUX
KOMIIJICKCOB JIs1 BBITIOJIHCHUA
MaTEeMaTHYECKOTO MOJICTHPOBAHUS
HX HAIIPSKCHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUS U
OLICHKH HpOLIHOCTI/I;

® CaMOCTOSITEIHbHO OCBaMBaTh HOBBIC
BO3MOXXHOCTH Pa3BUBAIOIINXCS
[IPOIPAMMHBIX IIPOJYKTOB
MaTEeMaTHYECKOTO MOJICTHPOBAHUSI.

BJIa/I€Th:
® HABBIKAMU HCIIOIH30BAHUS

MPOTPaMMHBIX CPEJCTB
MAaTEMAaTUYCCKOro MOJCIUPOBAHUA
KOHCTPYKIIUH TPaHCHIOPTHO-
TEXHOJIOTUYCCKNUX KOMIIJICKCOB IJIA




aHaJIM3a HAMPSHKCHHO-
ne(hOPMUPOBAHHOTO COCTOSIHUS U
OLICHKH MTPOYHOCTH.

4 CTpyKTYypa ¥ coepKaHue JTUCHUILIHHbI

OO0mast TpyA0€MKOCTh JUCIMIUIMHBI COCTABJISAET S5 3a4eTHBIX eauHUIIEI, T.¢. 180
akameMuueckunx 9acoB (u3 HuX 116 gacoB — caMocTosTeNbHAs paboTa CTY/ICHTOB).

JlucumiuinHa 4YMTaeTcss Ha TSATOM Kypce B JEBATOM cemectpe. [IpoBomsTcs
IpaKTHYECKHE 3aHATUS — JJabopaTopHbie paboThl — 4 yaca B Hexento (64 gaca), popma
KOHTPOJIS — 9K3aMeH.

CrpykTypa M COIEp)KaHHME IUCUMUIUIMHBI «MaTemMaTu4eckoe MOJEIUpPOBAHNE
TPAHCIOPTHO-TEXHOJIOTHYECKUX CPEACTBY» MO CPOKaM M BUAAM PabOThl OTPaKEHbI B
[Tpunoxenun 1.

Copep:xkanue pa3aeoB JUCIUILINHBI.

Tema 1. CrocoObl MOAeTHMPOBAHUS HECYLIMX KOHCTPYKUMI TPAHCHOPTHO-
TEXHOJIOTMYECKHX KOMILICKCOB VISl pacyera HANpPsSKeHHO-1e(OPpMHPOBAHHOIO
COCTOSIHUA ¥ OLlCHKHU IIPOYHOCTH.

Buzapl pacdeTHbIX CXeM HECYIIHUX KOHCTPYKLHM TPaHCIIOPTHO-TEXHOJIOTHYECKUX
KOMIUIEKCOB. OCOOEHHOCTH  MOJEJIMPOBAHMUS  3JEMEHTOB U y3JI0B  HECYIIUX
KOHCTPYKIMI TPAaHCIIOPTHO-TEXHOJIOTMYECKMX KOMIUIEKCOB. COMOCTaBIEHNE TUITNYHBIX
pacueTHbIX MOJENEH, BUJOB HarpykeHusi, MmetonoB ucciuenosanuss H/JIC u kpurepuen
OLIEHKH IPOYHOCTH PEAIbHBIX HECYIIMX KOHCTPYKIMI aBTOMOOWJIEH M TPaKTOPOB C
pacyeTHBIMU CXE€MaMH, BHJAMH Harpy3ok, Mmetonamu pacuera H/AC u xpurepmsamu
OLIEHKM NPOYHOCTH, M3yYaeMbIMHU CTYyJEHTAMU B Kypc€ CONPOTHUBIIEHUS MaTEPHUAJIOB.
Otamnbl CO3IaHMs PACUETHBIX CXEeM HecylMX cucteM. OCOOEHHOCTH PACUETHBIX CXEM
HECYIIUX CHUCTEM M CIOCOOBI MOAECIUPOBAHUSA. MeTO/Abl MCCIEA0BaHMS KOHUEHTpAIMU
HAaIpsUKEHUM C MOMOIIBI0 METOAA KOHEYHBIX AJIEMEHTOB B HECYIIUX KOHCTPYKIMAX
TPAHCIIOPTHO-TEXHOJIOTUYECKAX ~ KOMIUIEKCOB. (OCHOBHBIE  3Tambl  BBINOJHEHHS
pacyeTHOro aHajaM3a HaNpsHKEHHO-Ae(POPMUPOBAHHOTO COCTOSTHUSI METOAOM KOHEUHBIX
anemMeHToB. [lorpemHocTy mpu pacyerax METOAOM KOHEYHBIX JJIEMEHTOB HECYIIUX
KOHCTPYKUUN MOOMJIBHBIX MamuH. [IpenMyiiiecTBa u HEIOCTaTKH pacYETHBIX MOIXO0I0B
pu 00ecreyeHu MPOYHOCTH HECYIINX CUCTEM MOOMIBHBIX MamuH. [1yTy nmoBeieHus
TOYHOCTM  KOHEYHO-  DJIEMEHTHOTO  aHaju3a  HalpshKeHHO-Ie(OpPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIUWA aBTOMOOWJICH U TPAKTOPOB.

Tema 2. Buabl 1npegeJbHOr0 COCTOSIHUSI HECYIIHX KOHCTPYKIMA
TPAHCHOPTHO-TEXHOJIOTHYECKHX KOMILJIEKCOB M KPUTEPHH OLEHKH IPOYHOCTH.

IIpoYHOCTH NpPU CTATUYECKOM HAIPY>KEHUU. | MIIOTE3BI POYHOCTU. Y CTATIOCTHAS
npouyHocTtb. KpuBas ycramoctu. ManonukinoBasi, MHOIOLUMKIOBAas — yCTaJOCTh,
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HEOrpAaHWYEHHAs! JIOJIFOBEYHOCTh. Y PABHEHHE KPUBOM YCTAJIOCTH B CTENIEHHOU (popme.
[Ipenen BBIHOCIMBOCTH OOpasla MpuU CUMMETPUYHOM LuKie. Ilpenen BbIHOCIMBOCTH
nerany. DakTopbl, BIMAIONIME HA W3MEHEHUE Ipeleia BBIHOCIMBOCTH JETAIHA IO
OTHOIIICHUIO K TpeZelly BBIHOCIMBOCTH o00pa3ma. BiusHue acumMMmeTpud IUKIIa
Harpy>kKeHHUs Ha XapaKTEPUCTUKHU CONPOTHUBIICHUS yCTAIOCTH. /lnarpamma mpeaeinbHbIX
ammuntya. Koad¢unuenT 3anaca Npo4HOCTH 1O KPUTEPUIO COMPOTUBIICHUS YCTATIOCTH.
Haxonnenune mnoBpexIeHUM B KOHCTPYKUMH. [HMnore3a JIMHEWHOrO CyMMHUPOBAaHHMS
IOBpeXAeHNW. Pacder [0ATOBEYHOCTH JE€TAIM € HCIOJIB30BAHUEM THIIOTE3BI
JMHEHHOTO CYMMHMPOBAHMS IOBPEKIACHUN. MeTonbl CXeMmaTu3aluuyd ClIy4YalHbIX
IPOLIECCOB HArpyXKeHWs. PacdeTrsl KOHCTPYKIMM Ha YCTAIOCTHYIO IIPOYHOCTE.
IIpenenbHbIE COCTOSIHMS IpH MOTEepe ycTOWduMBOCTH. IIpenenbHOE COCTOSIHHME IO
KpUTEpUIO M3HOca. IIpenenbHoe cocTOsSHNE IO KPUTEPUIO KOPPO3HUH.

Tema 3. MeToabl onpeiesieHUsi HATPY30K ISl MOACJTUPOBAHUSA U pacyeTa Ha
NMPOYHOCTh HECYIIUX KOHCTPYKUMH TPAHCIOPTHO-TEXHOJIOTHYECKHUX KOMILIEKCOB.
Pacyer Ha IPOYHOCTH B BEPOATHOCTHOM MOCTAHOBKE.

Tunuunsle HanOoyiee TSHKENbIE PEKUMbl HAarpyXEHUsT HECYIIMX KOHCTPYKUUN
MOOWJIBHBIX MAalllMH MpU 3KCIUTyaTalud. MeTolbl HWCHBITaHUN IS HUCCIEIOBaHUS
Harpy304HbIX pEKHMOB. METONBl OLIEHKA ITapaMETPOB CIIyYaWHBIX MPOLECCOB
HapryxeHusi. OLIeHKa MPOYHOCTM HECYHIUX KOHCTPYKIUN MOOWJIBHBIX MAIIWMH IpU
Cly4yaWHbIX Harpys3kax. llonstue BeposTHOCTM HepaspymeHus. CBs3b 3HAYCHHU
K03 puImeHToB 3amaca  NPOYHOCTH, BBIYMCJIEHHBIX B TPaJAULMOHHOMN
J€TEPMUHUPOBAHHOM MOCTAHOBKE, CO 3HAUEHUSAMHU KO3((PULIMEHTOB 3araca IpOYHOCTH,
BBIYMCIICHHBIX B BEPOSITHOCTHOM ITOCTAHOBKE.

Tema 4. Oco0eHHOCTH pacyeTa HA MPOYHOCTH CBAPHBIX KOHCTPYKIMIi
TPAHCHOPTHO-TEXHOJIOIMYECKHX KOMILJIEKCOB.

Tunel cBapHbIX COEAMHEHUN M UX CBOWCTBA. IIpenenbHble COCTOSHUS CBapHBIX
coequHeHUr. KOHIEHTpauuss HamnpsOKEHWM B CBApHBIX COEAUMHEHMAX. McnblTaHus
CBAPHBIX COEIMHEHUN. MeTonpl pacuera Ha NPOYHOCTh CBAPHBIX KOHCTPYKIIHM.
OcobOeHHOCTM pacyeTa Ha MPOYHOCTh CBApHBIX KOHCTPYKUM. OcoOeHHOCTH
MOJEIUPOBAHUS CBApHBIX Y3JI0B HECyIIMX cUCTeM. KOHIEHTpauuss HanpsoKeHUW B
CBAapHBIX KOHCTPYKLHSX Ky30BOB aBTOMOOWiei. lIprumeHeHuMe Meroaa KOHEUYHBIX
AJIEMEHTOB [JISl UCCIENOBAaHNs KOHIEHTPALUHA HANPSKEHUN B CBAPHBIX KOHCTPYKLHSX.
IIprunHBI NOSABIIEHHS YCTAIIOCTHBIX MOBPEXKICHUN B CBAPHBIX KOHCTPYKIIUAX

Tema 5. KOHCTPYKTOPCKO-TEXHOJIOTUYECKHE  METOAbI  TOBBINIEHUS
NPOYHOCTH CBAPHBIX KOHCTPYKUMH TPAHCIIOPTHO-TEXHOJIOIMYECKHX KOMIIIEKCOB.

IIpaBriia KOHCTPYHPOBAaHMS CBAapHBIX Y3JIOB HECYILIMX HECYLIUX KOHCTPYKLIHU
TPAHCIIOPTHO-TEXHOJOTMYECKAX KOMIUIEKCOB C YIYYLIEHHBIMH XapaKTEPUCTUKAMH
IIPOYHOCTH. TEXHOIOTNYECKHE MEPBI MIOBBIIEHUS TPOYHOCTH CBAPHBIX KOHCTPYKIIUH.

Tema 6. CrTpyKTypHas MeXaHMKa KOMIO3MIMOHHBIX MAaTepUAJIOB,
NPUMEHAEeMbIX B HeCYIIUX KOHCTPYKUHUAX TPAHCIHOPTHO-TEXHOJIOIMYECKHX
KOMILIICKCOB

CpaBHEHME KOMITO3MIIMOHHBIX MaTEPUATIOB C KOHCTPYKIMOHHBIMU CTAIAMHU U
CIUIaBaMM I10 IOKA3aTeJsIM  YJIEJIbHOM TIPOYHOCTU U YHIEJIBHOM KECTKOCTH.
Knaccudukanuyy KOMIO3UIMOHHBIX MaTE€pPUANIOB MO TUIYy MAaTpPUlbl, MO THUILY



apMUPYIOLIIMX BOJIOKOH, IO THUILy AapMUpOBaHus. MeXaHUYECKHE CBOMCTBA
KOMITO3ULIMOHHBIX MaTEPUAJIOB.

Tema 7. Meroabl YYBCTBHTEJIBHOCTM B 3a4a4aX ONTHMAJbLHOIO
NPOEKTHPOBAHUA KOHCTPYKIHMH TPAHCIOPTHO-TEXHOJOTHYECKUX KOMILIECKCOB.

OnTuManpHOE  NPOEKTHPOBAHWE  KOHCTPYKUMM  TPaHCHOPTHO-TEXHONOTHYECKHX
KOMIUIEKCOB Ha OCHOBE aHaJIM3a YyBCTBUTEJIBHOCTH. lIpriMeHeHMe MeTo/la KOHEUYHBIX
AJIEMEHTOB JJIl aHalIW3a YyBCTBUTEIBHOCTH. MeTOJA pacyeTa 4YyBCTBUTEIBHOCTH B
cTaTuueckux 3agadax. [Ipsmoit meron nuddepeniupoBanus. MeToa COMPsHKEHHBIX
NEepeMEHHBIX. AHaIN3 YYBCTBUTEIBHOCTH B 3aJayaX Ha COOCTBEHHBIC 3HAYCHMUSI.
OnTuMuzanusi YacToT COOCTBEHHBIX KoyieOaHui. Makcumuzanus KPUTUYECKUX
HArpy30K MOTEPH YyCTOMUYHUBOCTH.

Metoa 4yBCTBUTEIIBHOCTH TMPHU MPOCKTUPOBAHUU (DOPMBI KOHCTPYKIIMH B 3aJauax
CTaTUYECKOT0 HArpyKEHUsI KOHCTPYKIUI TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB.
MarepuanbHas ~ npousBogHasd.  Popma, Kak  [apaMeTp  IPOECKTUPOBAHHS.
[TapameTpuueckoe mnpeacTaBieHue rpaHull. UyBCTBUTENBHOCTh MPU MPOEKTUPOBAHUU
(opMBI KOHCTPYKIIMU B 3ajlauyax OMpeNeSIeHUs] COOCTBEHHBIX YacTOT KOJICOAHW U
KPUTUYECKHUX HArpy30K IMOTEPH YCTONUYHUBOCTH.

MeToa KOHEUHBIX 3JIEMEHTOB B 33/1a4ax ONTHUMHU3alUN KOHCTPYKIUN TPAaHCIOPTHO-
TEXHOJIOTHYECKUX KOMIUIEKCOB. [Ipouenypsl penieHus 3a1aud ONTUMU3AIMN HA OCHOBE
METO/Ja KOHEUYHBIX JJEMEHTOB C MPUMEHEHUEM aJITOPUTMOB  HEIMHEHWHOIO
IPOrpaMMHUPOBAHUS.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

Meroauka mpenojaBaHus AUCHUIUIMHBL «MaTeMaTnyeckoe MOAEIUPOBAHUE
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILUIEKCOB» W pPealu3alnyisi KOMIIETEHTHOCTHOTO
MIOAX0Ja B M3JIO)KEHWM M BOCHPHATUM MaTepuasa MPeIyCMaTpUBAET HMCIOJb30BAHUE
CJIEIYIOLMX aKTUBHBIX (DOPM MPOBEACHUS TPYNIOBBIX, UHIMBUYAIbHBIX, &y IUTOPHBIX
3aHATHI B COYETAHUMU C BHEAYJUTOPHON pabOTOM C 1ebi0 POPMUPOBAHUS U PA3BUTHS
poheCCHOHAIBHBIX HABBIKOB, 00YUYaOIIMXCS:

— TMOArOTOBKA K BBINOJHEHHUIO IPAKTUYECKUX 3aHITHUM B KOMIIBIOTEPHBIX
nabopaTopusx BY3a;

— TIOJTrOTOBKA, MPEACTaBIECHUE M OOCYXJACHHE IMpe3eHTalMi Ha CEeMUHApCKHUX
3AHATHSAX;

— OpraHM3alys ¥ IpoBEJCHHE TEKYLIEro KOHTPOJIS 3HAHUHM CTYAEHTOB B (opMe

0JIaHKOBOTO TECTHPOBAHUS,
— MPOBEICHUE MACTEP-KIACCOB DKCIEPTOB U CHCIHUAINCTOB B 00JIACTH YHMCICHHBIX
METOZOB 1 HEJIMHEMHON MEXaHUKH.

6. OueHo4YHbIE cpecTBA /ISl TEKYIEro KOHTPOJIsSl yCIieBaeMOCTH, IPOMEKYTOYHOI
aTTeCTALMH N0 UTOTaM OCBOCHHS JTMCHUILIUHBI U Y4eOHO-MeToAuYecKoe
o0ecreyeHne CaMOCTOSITeIbHON PadoThl CTYIEHTOB.



B npomecce 00yyeHUss HCHOJB3YIOTCS —CIEIYIOUIME OLEHOYHBbIE (HOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYILEro KOHTPOJIS
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

- IMOATOTOBKA K BBIIIOJHCHUIO PACUHCTHBIX MOZACJIBHBIX 3aidad Ha IIPAaKTHYCCKHUX
3aHATHUAX U UX 3alluTa.

OueHouHbIE CpEACTBA TEKYIIEro KOHTPOJS  YCHEBAEMOCTH  BKIIFOYAKOT
KOHTPOJIbHBIE BOMNPOCHI M 3a/laHusd B (opme OJIaHKOBOrO U (WJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJISE OCBOCHUSI O0OYYAIOIIMMHUCS Pa3/IeioB JUCHIUTLTUHBI.

OOpa3ipl  TECTOBBIX 3aJlaHUN, KOHTPOJBHBIX BONPOCOB U 3aJaHUN s
NPOBEICHUS] TEKYIIEr0 KOHTPOJs, SK3aMEHAllMOHHBIX OWJIETOB, TPHUBEACHBI B
MPUIIOKEHUH 2.

6.1. ®oHT OLIEHOYHBIX CPEICTB JIJIsl MPOBEACHUS MPOMEKYTOYHOM aTTecTalluu
00ydJaroIIUXCsl M0 TUCHUTLINHE (MOIYJIIO).

6.1.1. Ilepeuenbp KOMIETEHIIMN C yKa3aHUEM STaroB UX (OpMUpPOBaHMS B MpoOIECCe
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaAMMBI.

B pesynaprare OCBOCHUS AUCHUIUIMHBI  (MOAYJsi) (QOPMHUPYIOTCS  CIIECIYIOIINE
KOMIETEHIIUH:

Kon B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI MPOrPaMMBbI
KOMIIeTEeHIIUH o0y4Jarmmics 10/KeH 00,1a1aTh
[1K-1 CriocobeH opraHu3oBbIBaTh pa3padoTky KoHCTpyKIuid ATC u nx
KOMITOHEHTOB.

B mpouecce ocBoeHust 00pa3oBaTeabHONW MPOrpaMMbl JJaHHBIE KOMIIETEHIIMH, B
TOM 4YHCJI€ UX OTIEJIbHbIE KOMIIOHEHTBI, (JOPMUPYIOTCS MOATAHO B XOJAE OCBOEHUS
0oOy4aronMMuUCs JUCHUIUIMH (MOAYJIeH), MPAaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJICHJApHbIM rpauKoM yuyeOHOro npouecca.

6.1.2. Onucanue nokasarejed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIIMH,
(hopMupyeMBIX 10 HTOTaM OCBOCHHS INUCHUILIAHBI (MO1YJIs1), ONMUCAHUE IKAJ
OlleHMBAHMUS.

[lokazaTenem OLEHMBaHUS KOMIIETEHUMHA Ha  pa3IMYHBIX JTamax HX
dbopMUpOBaHUs SIBISETCS JOCTHXKEHUE OOYYaroIMIMMHCS TUIAHUPYEMBIX pPE3yJIbTaTOB
oOy4YeHus 0 JUCLUILTUHE (MOAYIIO).



IIK-1 Cnoco0en opranu3oBbiBaTh pa3padoTky KOHCTPYKuuid ATC U MX KOMIIOHEHTOB.

Kpurepuu onennBanus

IHoka3areanb
2 3 4 )
3HATH: OO6yuaromuiics OO0yuaromuiics OO0yuaronuiics OO0y4atontuiics
6a3oBble JIEMOHCTPHUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YaCTHYHBIC | JEMOHCTPHPYET
TEOPETHYECKUE OTCYTCTBUE WA HETOJIHBIC TEOPETHYECKUE | TEOPETHUICCKUE 3HAHHS B MOJIHBIC
OCHOBBI HEJJOCTATOYHOE COOTBETCTBUE | 3HAHUS B 00JaCTH obmactu 6a30BBIX TEOPETHYCCKUE
MaTeMaTHYeCKOro 3HaAHMUI 0a30BbIX 6a30BBIX TEOPETHYCCKUX TEOPETHYECKUX OCHOB 3HAHUS B 00JacTH
MOJICITUPOBAHUSI TEOPETHYECKUX OCHOB OCHOB MaTeMaTH4ECKOT0 MaTeMaTHYECKOTO 6a30BBIX
HaIPSHKECHHO- MaTeMaTU4ECKOro MOJICTUPOBAHUS MOJICITUPOBAHUS TEOPETHYCCKUX
J1e(hOPMHUPOBAHHOT | MOJEIUPOBAHMUS HaIPsHKEHHO- HaIpsHKEHHO- OCHOB
0 COCTOSTHHMS U HAIPSHKCHHO- J1ehOPMHUPOBAHHOTO J1ehOPMHUPOBAHHOTO MaTeMaTH4ECKOr0o
OLICHKH TIPOYHOCTH | Je(hOPMHUPOBAHHOTO COCTOSIHHS M OLICHKH COCTOSIHHS M OLICHKH MOJICITUPOBAHHUS
KOHCTPYKIIHU# COCTOSTHHSL ¥ OLICHKH MPOYHOCTH KOHCTPYKIMU | MPOYHOCTH KOHCTPYKIMI HAIpPSHKEHHO-
TPaHCIIOPTHO- MPOYHOCTH KOHCTPYKIHHA TPaHCIOPTHO- TPaHCIIOPTHO- neopMUpPOBAHHO
TEXHOJIOTUYECKHUX TPaHCIIOPTHO- TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX IO COCTOSIHUSI U
KOMILIEKCOB. TEXHOJIOTUYECKHUX KOMILIEKCOB. KOMILIEKCOB, HO OLICHKH
KOMILIEKCOB. Jonyckarorcst JIOTYCKAIOTCS MPOYHOCTH
3HAYUTEIbHbIC OIIUOKH, HE3HAUUTENbHBIC OMNOKH, | KOHCTPYKITHMA
MPOSIBIISETCS HETOYHOCTH, 3aTPYAHEHUS | TPAHCIIOPTHO-
HEAO0CTAaTOYHOCTD 3HaHPII71, IIpYU aHAJIUTUYCCKUX TEXHOJIOTHYCCKHUX
IO psiAy MOKa3aTelew, orepanmsx. KOMILIEKCOB,
o0yJaroImuics cBO0OOTHO
HCTIBITBIBACT orepupyer
3HAYUTEIbHBIC MPUOOPETEHHBIM
3aTpyHEHHS PU U 3HAHHUSMHU.
OTNEPUPOBAHUH 3HAHUSMH
NP UX TIEpeHOCe Ha
HOBBIC CUTYAIIUH.
yMeTh: Oo6yuatomuiics He ymeeT wik B | OOyvarouuiics OOGyuatrouuiicst OGyuarouuiics
HPOSIBIISITH HEJIOCTATOYHOM CTereHN JIEMOHCTPUPYET HETOIHOE | JEMOHCTPUPYET YaCTHYHOE | AEMOHCTPUPYET
TBOPYECKHI yMeeT: COOTBETCTBUE COOTBETCTBHUE CIIEAYIOIIMX | MOJIHOE
MOJXOJ IPU MPOSIBIISITH TBOPYECKHUIT CIIETYIOLIMX YMEHUIA: YMEHH: COOTBETCTBHUE
pa3paborke MOJIXO/ ITpU pa3paboTke CIIEIYFOLIUX
pacyeTHbIX pacyeTHBIX MOJENeH MPOSIBIISITH TBOPUECKUI MPOSIBIISITH TBOPYECKUI YMEHH:
MoJienein TPAHCIIOPTHO- MOJIXOJI IIPU pa3paboTke MOJIXOJI IIPpU pa3paboTke
TpaHCIIOPTHO- TEXHOJOTHYCCKHUX KOMIIJICKCOB PaCYE€THBIX Moueneﬁ PaCYECTHBIX Moneneﬁ IIPOSABJIATH
TEXHOJIOTHYECKUX JUIsL BBITIOJIHEHUS TPaHCIIOPTHO- TPaHCIIOPTHO- TBOPUYECKUH
KOMIIJICKCOB JIA MAaTEMATHUYCCKOI'O TEXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHUX NoAXOoa Mpu
BBIITOJIHCHUS MOACINPOBAHUA UX KOMIIJIICKCOB IJI4 KOMILJICKCOB IJI4 pa3pa60TKe
MAaTeMaTHU4YCCKOI' O Haps>KEHHO- BBIIIOJIHCHUS BBIIIOJIHCHUS PaCYCTHBIX
MOJICTTUPOBAHUS UX | Je(OPMHUPOBAHHOTO MaTeMaTUYECKOro MaTeMaTHYECKOro Mojenei
HaIpsHKEHHO- COCTOSTHHS ¥ OLICHKH MO/JICTTUPOBAHUS HX MO/JICTTUPOBAHUS HX TPaHCIIOPTHO-
JneopMHPOBAHHOT | MPOYHOCTH; HAIpPSHKEHHO- HAIpPSHKEHHO- TEXHOJIOTHYECKHUX
O COCTOSTHHUS U CaMOCTOSITENIbHO OCBAUBATh JeopMHPOBAHHOTO JeopMUPOBAHHOTO KOMILIEKCOB JIJIsI
OLICHKH MIPOYHOCTH; | HOBBIC BO3MOXKHOCTH COCTOSIHUS M OLICHKH COCTOSIHHS M OLIEHKH BBITIOJTHEHHS
CaMOCTOSITENBHO Pa3BUBAIOIINXCS HNPOYHOCTH; MPOYHOCTH; MaTeMaTHYECKOro
OCBauBaTh HOBBIC IIPOTrpaMMHBIX IPOAYKTOB CaMOCTOATCIBHO CaMOCTOATCIBHO OCBANBATH MOACIUPOBAHUA
BO3MOXHOCTH MAaTEMATHYCCKOT' O OCBauBaTh HOBBIC HOBBIC BO3MOXHOCTHU HX HaIIPsSXKEHHO-
Ppa3BUBArOIINXCA MOACINPOBAHUA. BO3MOXHOCTH Ppa3BUBAOIIUXCA )Ie(i)OpMI/IpOBaHHO
IMpOTpaMMHBIX pa3BUBAOIIUXCA IIPOTPaMMHBIX IPOAYKTOB TO COCTOAHUA U
IMPOAYKTOB IIPOTPaMMHBIX MPOAYKTOB MaTEMaTHYCCKOT' O OLICHKN
MaTEe€MaTHU4YECCKOT O MaTEeMaTHU4YECCKOT O MOICIUPOBAHNA. IIPOYHOCTH,
MO/ICTUPOBAHUSI. MO/IETTUPOBAHUSI. VMeHHUs OCBOCHBI, HO CaMOCTOSITENILHO
JIOIYCKAIOTCSI OCBaWBaTh HOBBIC
Jonyckarorcst HE3HAYHTENIbHbIC OIIUOKH, | BO3MOKHOCTH




3HAYUTENbHBIC OIINOKY,
MPOSIBIISETCS
HEI0CTaTOYHOCTb
BJIAICHUSI HABBIKAMH TI0
psioy NoKa3aTeneu,
OO6y4atontmiics
HCTIBITBIBACT
3HAYNTEIIbHBIC
3aTpyIHEHUS MIPU
NPUMEHEHUHU HaBBIKOB B
HOBBIX CUTYyallUsX.

HETOYHOCTH, 3aTPYAHEHUS
IpU IEepeHOoCce YMEHUH Ha
HOBBIE, HECTAHAAPTHEIE
CHUTYaIIH.

Pa3BUBAIOIINXCS
MIPOrPaMMHBIX
MIPOYKTOB
MaTEMaTHYECKOTO
MOJICITMPOBAHMSL.
CB00OIHO
oTepHupyeT
IpHOOPETEHHBIM
1 YMCHHSAMH,
MIPUMEHSIET UX B
CUTYaLUAX
MHOBBIIIIEHHOMN
CIIOKHOCTH.

BJIAJCTh:
HaBBIKAMU
UCTIONIb30BaHUs
IIPOrPaMMHBIX
CPEICTB
MaTEeMaTUYECKOT O
MOJIECIIMPOBaHUS
KOHCTPYKLUHI
TPAHCIOPTHO-
TEXHOJIOTHYECKUX
KOMILIIEKCOB IJIst
aHanmu3a
HaINpsKEHHO-
nedopmupoBaHHOT
0 COCTOSIHUSA U

OLICHKHU IPOYHOCTH.

OO0ydatonuiicss He BIaeeT
WIN B HEIOCTATOYHOM
CTCIICHHU BJIaJICET HAaBBIKAMU
HCTOJIb30BaHUS TPOrPAMMHBIX
CpPEeICTB MaTeMaTHUYECKOTO
MOJCIUPOBAHUSA KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJOI'HYCCKUX KOMIIJIICKCOB
JUISL aHAJIM3a HANPSKEHHO-
neGopMHPOBaHHOTO
COCTOSIHHS M OIICHKH
MIPOYHOCTH.

OO0yJaromumiicst He B
MIOJIHOM Mepe BajeeT
HaBBIKAMU
HCIOJIb30BaHUS
MPOrPaMMHBIX CPEJICTB
MaTEMATUYCCKOI'O
MOJIETTUPOBAHUS
KOHCTPYKLIUI
TPaHCHIOPTHO-
TEXHOJIOTHYECKUX
KOMIIJIEKCOB JIJIsI aHAJIN3a
HaINpsKEHHO-
Ie(OPMHUPOBAHHOTO
COCTOSIHHS U OLIEHKH
MPOYHOCTH.

JonyckaroTcs
3HAYUTEIIBHBIC OIIMOKH,
MIPOSIBIISAETCS
HEJIOCTAaTOYHOCTh
BJIaJICHHSI HABBIKAMU T10
Py TOKa3aTenei,
OO0yJatomimiics
HCTIBITHIBACT
3HAYUTEIIbHBIC
3aTpyIHEHUS MIPH
MPUMEHEHUN HABBIKOB B
HOBBIX CUTYAIHSIX.

OO0ydaronuiics 9acTHIHO
BIIaJIc€T HABBIKAMU
HCTIOIH30BaHUS
MPOrPaMMHBIX CPEJICTB
MaTeMaTH4YEeCKOTO
MOJICTTUPOBAHUS
KOHCTPYKLIUI
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMIUIEKCOB JIJI aHaJIn3a
HapsHKEHHO-
Ie(OPMHIPOBAHHOTO
COCTOSTHUS ¥ OLICHKHU
MIPOYHOCTH.

HaBbiku 0CBOEHEI, HO
JIOTTYCKaIOTCSI
HE3HAYMTEJIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHUS
IIpY [IEPEHOCE YMEHUI Ha
HOBBIC, HECTAHJAPTHBIE
CUTYallUH.

OO0yuatommiics B
MIOJTHOM 00bemMe
BJIaJICET
HABBIKAMU
HCTIOIb30BaHUS
MPOrPaMMHBIX
CpencTB
MaTeMAaTHYECKOTO
MOJICITAPOBAHHS
KOHCTPYKLHH
TPaHCIOPTHO-
TEXHOJIOTHIECKUX
KOMIIJICKCOB JJISI
aHanmm3a
HATIPSKEHHO-
Je(OPMHUPOBAHHO
I'0 COCTOSIHUSI U
OIICHKHU
MPOYHOCTH.
CBoboaHO
MIpUMEHSET
MTOJTyICHHBIC
HaBBIKH B
CUTYAIHIX
TTOBBIIIICHHOM
CJIO)KHOCTH.




[[Ixanbl OLEHWBAaHHS PE3YJIBTATOB NPOMEXKYTOYHOM AaTTECTAMM M HX
OTMCAHUE:

dopMa NPOMeKYTOYHOM aTTeCTAIUM: IK3AMEH.

[IpomexxyTouHas arrectanusi 00ydarommuxcs B GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM TUIAHOM 0 JAHHOW AWCIUIUIMHE (MOIYJII0), TPU 3TOM YYUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCHEBAEMOCTH B TedueHue cemectpa. OlieHKa
CTETICHU JTOCTUXKEHUS OO0YYaONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpernojaBareieM, BEAYLIUM 3aHATUS T10
IUCIUIUIMHE  (MOAYJII0)  METOJOM  ASKcHepTHOM  oueHku. [lo  utoram
IPOMEKYTOUHOM aTTecTallMy MO AUCIHUIUIMHE (MOIYJI0) BBICTABIISICTCS OIICHKA
«OTIIMYHOY», «XOPOULIO», «yIOBIETBOPUTEIIBHOY UJIU «HEYIOBIETBOPUTEIIBHOY.,

K nOpoMexyTodHOl  aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOM paboOThl, NTPEAYyCMOTPEHHbIE padboueit
MporpaMMoi MO JUCHUIUIMHE MaTreMaTH4eCcKoe MOJICIMPOBAHKUE TPaHCIOPTHO-
TEXHOJOTUYECKUX KOMILJIEKCOBY: MPOIILIN MPOMEKYTOUHBIA KOHTPOJIb.

[IIkana oneHuBaHuA Onucanue

BeimonHensl Bce BHIBI  yueOHOW palOThl, NpeayCMOTPEHHbIE
yueOHbIM T1aHOM. CTyIeHT JeMOHCTPHPYET COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB NPUBEICHHBIM B TalOiMLIax IOKa3aTeleH,
OIEpUpPYET MPUOOPETEHHBIMM 3HAHUSIMH, YMEHUSMH, HAaBBIKAMH,
IIPUMEHAET UX B CUTyalUsAX IOBBIILICHHOW CIIOXKHOCTH. lIpu sTOoM
MOTYT OBITh JIONYIIEHBl HE3HAUYUTENBbHBIC OIIMOKH, HETOYHOCTH,
3aTPYAHECHUS IIPU AHAIUTUYECKUX OIEPALMAX, NIEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUU.

OTJIINYHO

BrimonHeHsI Bee BHIIBI yUeOHOM paboThl, MPeyCMOTPEHHBIE
y4EOHBIM IUIaHOM.

OOyuaromuiics TEMOHCTPUPYET YACTUUHOE COOTBETCTBUE 3HAHUH,
Xopo1io YMEHUH, HaBBIKOB MO IpeaMeTy. HaBbIkM OCBOEHBI, HO JIOITYCKAIOTCs
HE3HAYUTENbHBIC OTNOKH, HETOYHOCTH, 3aTPYAHEHUS TIPU TIEPEHOCE
YMEHUI Ha HOBbIE, HECTAHAAPTHHIE CUTYAIUH.

BrimonHeHsI Bee BHIIBI yUeOHOI paboThI, MPeyCMOTPEHHBIE
y4EOHBIM IUIaHOM.

OO0yuaromuiicsi IEMOHCTPUPYET 3HAUUTEIbHBIEC OMUOKH, MPOSBIISET
VY 10BIE€TBOPUTENBHO | HEJOCTATOYHOCTh 3HAHWUH, yYMEHUM M BIAJeHUS HaBBIKAMH IIO
HECKOJBKUM  TeMaM mpeaMera. OOydYaromuiics HCIBITHIBACT
3HAYUTENbHbIE 3aTPYAHCHHS TIPU MPUMEHEHUH YMEHUN U HaBBIKOB B
HOBBIX CUTYAIIHSX.
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HeynosnerBopurensHo

He Bemonmnen oauH wim Oojee BHAOB y4eOHOW paboOTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM MIaHoM. CTYAEHT AEMOHCTPHUpYET
HEIOJIHOE COOTBETCTBHME 3HAHUI, YMEHUH, HABBIKOB IMPUBEICHHBIM B
TaONUIaX [OKa3aTeslei, JJOMyCKAIOTCS 3HAYMTEIbHBIC OIIUOKH,
MPOSIBIIACTCS OTCYTCTBHE 3HAHWW, YMEHUH, HABBIKOB II0 PSIy
HOK3.33.TGJI€I>’I, CTyIIeHT HCIIBITHIBACT 3HAYUTCIIbBHBIC SaTPYI[HeHHSI
IPY ONEPUPOBAHUU 3HAHMSIMH M YMCHHUSIMH TPU HMX IEPEHOCE Ha
HOBBIC CI/ITyaI_[I/II/I.

cDOH,Z[BI OIOCHOYHLBIX CPCACTB IIPCACTABJIICHBI B IIPHIIOKCHHUU 4 x pa60qeﬁ

porpaMme.

@oHbI OLIEHOYHBIX CPEICTB MpeACTABJIEHbI B MPWJIOKEHUN 2 K padoueii

nporpamMme.

7. YueOHO-MeTOANYeCKOe U HH(POPpMAITUOHHOE o0ecnieyeHre JUCHMILIMHBI.

a) OCHOBHAsI JIUTePaTypa:

3anu3nsk, B. E. BBeaeHue B MaremMaTH4YeCcKOe MOJCIMPOBAHME : YUeOHOE
nocobue mis By3oB / B. E. 3amusmsk, O. A. 3onoroB. — MockBa
NznarensctBo FOpaiit, 2021. — 133 ¢. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-12249-7.

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

0) 10MOJIHUTEIbHAS JIUTepaTypa:

bopnosckuyn, I. A. @u3n4eCcKue OCHOBBI ~ MaTeMaTHYECKOTO
MOJICJIMPOBAHUS : YU€OHHMK U MpaKkTUKyM it By30B / I'. A. bopnoBckuii, A.
C. Kongpatees, A. Yoynmepu. — 2-¢ u3a., uchp. u aon. — Mocksa :
M3narensctBo HOpaiit, 2020. — 319 c¢. — (Bricmiee obpa3oBaHue). —

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

B) IPOrpaMMHOe o0ecneYeHue U MHTePHEeT-PeCcypcehl:
[IporpammHuoe obecrnieueHue:
- YHUBEpCaIbHas IporpaMma METo1a KOHCUHBIX JIEMEHTOB, PUMEHsIeMasl Ha
MPEANPUATASIX MAITHHOCTPOCHHUS;
- yHHBepcallbHasg mporpamMma 3-D mpoekTupoBaHus, TNpuUMeEHseMas Ha
PEANPUATHASIX MAITHHOCTPOCHHUS;
- o(pricHOE IpOrpaMMHOE OOecIIeUCHHE.
HNuTepHeT-pecypchl HE TPETYCMOTPEHBI.

8. MaTepuaibHO-TeXHU4YECKOe o0ecnevyeHue T CUMIJIMHbI.
o AyauTopusi sl JIGKIIMOHHBIX W TMPAKTUYECKUX 3aHSITHUU: CTOJIbI
y4eOHbIE CO CKaMbsIMHU, ayJUTOpHAas JOCKAa, HACTEHHbBIH MPOEKIIMOHHBIA 3KpaH.
Pabouee mecTo npenogaBaress: CTo, CTYJL.
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https://urait.ru/bcode/476288
https://urait.ru/bcode/452264

no

o KoMneloTepHblii  Kiacc: CTOJbI, CTyJbs, MapKepHas J10CKa,
KOMIIBIOTEPHl € TPUKIATHBIM TEMaTHUYECKUM MPOTPAMMHBIM OOECIIECUYECHUEM,
MTOIBECHOM MPOEKTOP C MHTEPAKTUBHOW NOCKOW. Pabodee mecTo mpemnojaBarens:
CTOJI, CTYJI, KOMIIBIOTED.

9. MeToauyecKkue peKOMeHIALMU JJISl CAMOCTOSTEIbHOI padoThI
CTYJACHTOB.
3aayaMu CaMOCTOSITENIbHON pabOThI CTYACHTOB SBJISIFOTCS:

CucreMarnzanyss ¢ 3aKpEIUICHUE TOJYYEHHBIX TEOPETUYECKUX 3HAHUN U
NPAaKTHYECKUX YMEHUMN CTYAECHTOB;
VYriybiieHne u paclIMpeHrue TEOPETUUECKON MOATOTOBKY;
@opMHUPOBAaHUE YMEHUN HCIOJIb30BaTh HOPMATUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO U CHIEUATBHYIO JINTEPATYpy;
Pa3BuTHE MO3HABAaTENbHBIX CIIOCOOHOCTEN M aKTUBHOCTH CTYACHTOB, TBOPUYECKOM
WHULIAATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;
Hcnons3oBaHne  Marepuana, COOpaHHOTO M MOJIYYEHHOTO B XOJE
CaMOCTOSITENIbHBIX ~3aHSATUH Ha TMPAKTUYECKUX 3aHATUSX, MPU HAMUCAHUU
KYpPCOBBIX M BBITYCKHOM KBalU(UKAIMOHHOW paboT, mid 3(d(exTuBHON
MOATOTOBKHU K UTOTOBBIM 3a4€TaM U K3aMEHaM.

N3ydeHne  OUCHUIUIMHBI  JIOJDKHO — COMPOBOXKAATHCS ~ MHTEHCHUBHOMN
CaMOCTOSITENIbHOM paboTOM CTYIEHTOB C PEKOMEHIOBAHHBIMH IPENOJIaBATEISIMU
JTUTEPATyPHBIMU UCTOYHUKAMU U C MaTEpHAIAMU, [TOJTYYECHHBIMHU Ha JICKIIUOHHBIX,
MPAKTUYECKUX 3aHIATHSIX U JabopaTopHbIX padorax. CTyJEeHT NOJDKEH MOMHUTH,
YTO HAYMHATHh CAMOCTOSITEIBHBIE 3aHATUSA CIEAYET C MEPBOrO JHS W3Y4YEHUS
JUCHUIUIMHBI U MPOBOJUTH UX perysiipHO. O4eHb BaKHO MPUIOKUTH MAaKCUMyM
yCUJIUHM, BOJIM, YTOOBI 3aCTaBUTH ceOsl pabOTaTh C MOJHON HArpy3Koil ¢ MepBOro
JTHSL.

Kaxnpiii CTyneHT HNOJDKEH caM IUIAHUPOBATH CBOIO CaMOCTOSITEIIBHYIO
paboTy, MCXOld U3 CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET
BBITIOJTHEHUE PAOOTHI, co3AaeT Oojee CHOKOMHYH OOCTaHOBKY, UTO B HTOTE
MOJIOKHUTENBHO CKA3bIBAETCS HA YCBOCHUU MaTepuaia.

Ha ocHoBe wW3ydeHHsS PEKOMEHJIOBAaHHOW JHUTEpaTyphl IeIecoo0pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKEHUH U ONPENEIICHUHN,
TpeOyIOMIMX 3alIOMUHAHMS U HEOOXOUMBIX JJIsSi OCBOEHUS Pa3/Ie0B IUCIUIUINHBI.
JUis  TI0AOTBOPHOM paboOThl HEMaJOBa)XHOE 3HAUCHHE HMeeT O00CTaHOBKa,
opranuzanusi pabouyero mecra. HyxHo 100UTBCS, 4TOOBI MeCTO pPabOTHI TIO
BO3MOKHOCTH OBbLIO MOCTOSTHHBIM. PaboTa Ha MPUBBIYHOM MeCTe JieslaeT ee 0oiee
M10I0TBOPHOM. [IpoyKTUBHOCTE pabOThI 3aBUCHT OT MPABUIHLHOTO YepEIOBAHUS
TpyJa u oTabixa. IloaToMy Kaxkzible yac WM JIBa cieayeT Jeiarh, nepepbiB Ha 10-
15 MunyT. BBIXOAHBIC THU Jy4llle MOCBATUTh AKTUBHOMY OTABIXY, 3aHATHIM
CIIOPTOM, MPOTYJIKAMHU Ha CBEXKEM BO3AyXe W T.1. Jlake mepexiItoyeHue ¢ 0JJHOro
BHJIa YMCTBEHHOU pabOThl HA APYTON MOXKET CITY>KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (hopMm 00yuyeHus u
KOHTPOJISI CaMOCTOATENbHON paboThl. KOHCYIbTUpPOBAaHUE MPEANOJIaraeT 0CoObIM
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O6p8,30M OpraHU30BaHHOC BSaHMOHCﬁCTBHC MCKIY npenogaBaTciiCM-
KOHCYJIbTAHTOM M CTYACHTAMH, HAIIPABJICHHOC Ha pa3pClICHUC HpO6JI€M )41
BHECEHME MO3UTUBHBIX U3BMCHCHHUN B ACATCIbHOCTD CTYICHTOB.

9.1 MeTounquKne YKa3aHus 110 BBINIOJIHEHUIO ¥ O(l)OpMJIeHI/IlO
BBINMOJHCHHBIX IPAKTUYECCKHUX 3az[aH1/n“4 o TMCIOMIIJIMHE «MaTtemaTnueckoe
MOACIUPOBAHNEC TPAHCIIOPTHO-TEXHOJIOTNYECCKUX CPEACTB»

9.1.1 TpedoBanusi kK 0(p)oOpMJIEHUIO BHIMOJTHEHHBIX MPAKTHYECKHUX 3aIaHUI
e BrinonHeHHOE MpakTUYECKOEe 3aJjaHue AOKHO OBITh O(QOPMIIEHO Ha JIMCTax
dbopmata A4 co CIEayIOUIMMH TMOJISIMHU:

e JleBoe - 25 Mm.
e Bepxnee - 15 wmm.
e IlpaBoe - 15 mm.
e Hwxnee - 15 wmm.

e BrinonHeHHOE NpakTUYECKOE 3aJaHUE JIOJKHO MMETh  TUTYJIbHBIA  JIUCT.
[Ipumep odopmileHHsS] TUTYJIBHOIO JUCTA MOKa3aH B NPHIIOKEHHUH.

e BrinonHeHHOE NPAKTUYECKOE 3aJaHHE JOJDKHO  COJEpXKaTh  CIEAYIOIINE
pazzenbl:

Conepxanue.

Beenenne.

OcHOBHas 4acTk.

3aKIr0YEHHE.

Cnucok HCIONb30BaHHOM JINTEPATYpHI.

[Ipunoxenus (He SBISIIOTCA 00s3aTEIBHOM YacThIO OTYETA).

e CrpaHuubl  OTYETAa  JOJDKHBI ~ OBITH  IpoHyMepoBaHbl.  Hymepanus
HAa4YMHAETCS CO BTOPOM CTpaHMIbl. Ha TUTYJIBHOM JIMCTE HOMEp CTpaHULE
HE MPOCTaBJISAETCH.

e B OCHOBHOI 4YacTH HaxoJATCS BCE MPOHYMEPOBAaHHBIE TJIaBbl, maparpadsl U
noanaparpadsi.

Hymepanus naparpadgoB u noamnaparpadoB MPOU3BOIATCS CIEAYIOIIUM

oOpazom:

o [Ilepras nudpa obo3HaAuaeT HOMEpP TJIABHI.

e Bropas mudpa - nmopsaakoBslii HoMep maparpada.

o Tperbs mudpa - MOPAIKOBBIA HOMeEp mojmnaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 rnaBbel 3:

e |l Onucanue pacuyeTHoI cXeMblI

e 3.2 I'paHMYHBIE YCJIOBHA

e 3.2.5 I'paHuYHBIE YCI0BUS M0 NMePeMelleHHIM
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Hymepanusi pucyHKOB IMPOU3BOJUTCS CIEAYIOIIMM 00pa3zoMm:
e IlepBas uugpa ob603HayaeT HOMEp IJIaBBlI.
e Bropas mudpa - MOpsaKOBBII HOMEp pPUCYHKA B IJaBe.

Hanpumep, pucyHOK B TJlaBe 3, UMEIONIMI MOPSAKOBBIA HOMep 11:

e Puc. 3.11. /IuamoroBoe OKHO BBOJA HCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBhI, Maparpada, moamaparpadga u pHUCYHKa HE

ctaBuTca. Ha3BaHue ri1aBbl MUIIETCS 3arJIaBHBIMU MTOJTYKUPHBIMU OyKBamu.
Hazpanwus nmaparpacdos u noamnaparpadoB MUIITYTCS CTPOYHBIMU
MOJTY’)KUPHBIMU OYKBaMH, 38 UCKIIIOUEHUEM TIepBOI OYKBBI, 3aTJIaBHOM.

[Toamaparpadsl MOTYT OBITH BBIJICJIEHBI KYPCHBOM.

Hymepamusi  ucnosnb30BaHHOM — JHUTEpaTypbl  MPOU3BOAUTCS  JHOO B
angaBUTHOM MOpsAKe, JUOO MO Mepe CChUIOK Ha HEe B TEKCTE KypCOBOMU
padoTHI.

[Ipumepbl opopmIIeHUST JTUTEPATYpPHI.
Kaurn:

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

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

e bopucos 10.C., bnarosemenckuit FO.H., [Imutpuuenko C.C.,
[TankpaToB H.M. AHain3 NpUMEHNUMOCTH 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 TpeGoBanus K coiep:KAHUIO PA3/IeI0B BHINOJHEHHBIX MPAKTHYECKHUX

3aJaHui

1. B comep:kaHuM JOJDKHBI OBITH TIPEJCTABICHBI Ha3BaHWUSA BCEX TJIaB,
naparpadoB u mojamnaparpadoB ¢ yKa3aHHEM HOMEPOB HadajbHBIX CTPAHMII.

2. Bo BBegeHMH 00OCHOBBIBACTCS aKTyaJbHOCTh M CTaBUTCA I1€Jb PaOOTHI,
MEePEUYUCIIAIOTCS pellaeMble 3a7ayd M JaeTcs KpaTKoe CoJIep)KaHHE BCEX

IJ1aB.

]_IJ'ISI KYPCOBOI'O IIPOCKTA, COACPKAIICTO KOHKPCTHBLIC 3adddu, AACTCA

ITIOCTAaHOBKA 3aJ1a4.
TGOpCTI/ILICCKa}I pa60Ta MOXKET HOCUTh OINHUCATEIIbHBIN WU

MGTOI[I/ILICCKI/H?I XapakKTep.

3. B ocHOBHO#i 4acTM MOAPOOHO OMHMCHIBACTCS MOCIECIOBATEILHOCTh PEIICHUS

3a1a4uM.

Ilpumepnwiii I1aH OCHOBHOM YaCTH

[ToctanoBka 3amaun. CBeaeHUI 00 OOBEKTE WCCIEOOBAHUS U
001acTi MalIMHOCTPOEHUS.

Teopernyeckne OCHOBBI  pPEIICHHsS  3aJa4yd, HCIOJIb3yEMbIE
aJITrOPUTMBI.

Onucanue nporpaMMHOTO 00eCIeUeHHs

NcxonHbie TaHHBIE, OMMCAHUE PACUETHOM CXEMBI.

Xapakrepuctukun monenu MKD. KonanmdecTBo 371€MEHTOB, Y3JIOB,
CTerneHen cBOOObI.

OnurcaHue TUIIOB KOHEYHBIX AJIEMEHTOB.

HNudopmanus 00 ycrnoBUsIX 3aKpEIICHUS U HATPY>KEHHUSL.
[locnenoBarenbHOCTH  (DOPMUPOBAHUS ~ MOJEIM  CPEACTBAMHU
nporpammbel MKD, 0cOOEHHOCTH MOATOTOBKH MO/IEIIH.
WNudopmanus o npoiecce pelieHus 3agauu.

CBeneHuss O KOMIBIOTEPE, XapaKTEpUCTHKaX mporpammbl MKO
(Ha3BaHue, BEpCUs, BO3MOKHOCTH), HEO0OXOIUMBIX
BBIYHMCIIUTENBHBIX PECYpPCaX, BPEMEHH PELICHUS.

AHaln3 Pe3ynbTaTOB PACUETOB.

4, B 3akiIl04eHHM  JaeTcsd KpaTkasd OICHKA ©M  OCHOBHBIC  BBIBOIBI
BBITIOJTHEHHON pPaOOTHI.

5. B npuioxkenue BbIHOCUTCS HHGOPMALMOHHBIN MaTepual, He TpeOYIOIIHii
JETaNbHOTO PAaCCMOTPEHHUSI B OCHOBHOM YacTH (Hampumep, Tadauipl, rpaduki,
PUCYHKH, TUCTUHTH POTPAMM | T.II.)
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9.1.3 TpeGoBaHus K BbINOJHEHUIO IPAKTHYECKUX 3aJaHUM

1. IlpakTuueckoe 3alaHue MOJKHO OBITh O(OPMIIEHO COIJIACHO TPeOOBAHUSIM
YKa3aHHBIM BBIIIIE.

2. Conepxkanmue MPAaKTUYECKOTO  3aJlaHusl  JIOJKHO COOTBETCTBOBATh
MEPEYUCIICHHBIM BbIIIE TPEOOBAHUSM.

3. IlpakTuueckoe 3aianue JOMHKHO OBITH COAHO 3a JBE HEAETH J0 OKOHYAHUS
cemecTpa.

10.MeToanuyeckue peKoOMeHAalMuU 1JI5 NpenoaaBaTeas

B3anmopeiicTBue MpenojaBaTesss CO CTyAEHTaMHU MOYKHO pa3eliuTh Ha
HECKOJIbKO COCTaBIIIOIIMX — JIEKIMOHHBIC, MpPAKTUYECKUE U JIaOOpaTOpHbIE
3aHATAA W KOHCYJIbTHpOBaHue. lIpenomaBarens JODKEH IOCIEN0BATEIBHO
BBIYMTATh CTYAEHTAM pAX JEKIUH, B XOJE€ KOTOPBIX CIEAYET COCPEAOTOYUTH
BHUMAHHE Ha KIIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOrO0 Marepuana, a
TaK)K€ OpPraHu30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBIIUIEHUE CTYJEHTOB, CTUMYJIHPOBATH CaMOCTOSITEIBHOE
U3BJICUCHHE UMH HEOOXOIMMOM HH(POPMALMH U3 Pa3IUYHbIX HCTOYHHUKOB,
CPaBHUTEIIbHBIM aHAJIIN3 METOJOB PELICHHM, COINOCTABICHHE IIOJYyYEHHBIX
pE3yNbTaTOB, POPMYIMPOBKY U APTYMEHTAIIMIO COOCTBEHHBIX B3TJISJI0OB HA MHOTHE
CIIOPHBIE TPOOJIEMBI.

[lepen HavanoM mpenogaBaHUs NPENoIaBaTEN0 HEOOX0AUMO:

- U3Y4YUTH PabOYyI0 MPOrpaMMmy, eI U 3a/1a4d JUCITUTUTHHBL

- YETKO MIPEJICTABIIATh ce0e, KaKue 3HaHUsI, YMEHUS U HABBIKU JTOJDKEH MTPUOOPECTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOU paboThI;

- U3yYHUTh COJIEPIKAHNUE PA3AEIIOB IUCIUIUINHBI.

B Xome NEKIMOHHOTO 3aHATUS NPENOAABATENb JOJDKEH HAa3BaThb TEMY,
y4eOHbIE BOINPOCHI, O3HAKOMUTH CTYIAEHTOB C TMEpEYHEM OCHOBHOM U
JOTIOJIHUTENIBHOW JINTEPATYPBI 110 TEME 3aHATHS.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJb H3ydaeMOu
TEMbl B Y4Ye€OHOW IHMCLUMIUIMHE, PACKpBITh €€ MpaKkTUYecKoe 3HaueHue. Eciu
YUTAETCs HE NepBast JEKIUs, TO HEOOXOJUMO YBSI3aTh €€ TEMY C IpeablIyleH, He
Hapylias JOTUKUA U3JI0KEeHHsI yueOHoro martepuaina. JIeKIuo ciaeayeT HauuHATh,
TOJIBKO 4€TKO 0003HAUMB €€ XapaKkTep, TEMY U KPyT T€X BOMPOCOB, KOTOPHIE B €€
xojie Oy1yT pacCMOTPEHBI.

B OCHOBHOW YacTH JEKIUHU CJIEIYEeT pPacKphIBaTh COJEp>KaHUE YUEeOHBIX
BOIIPOCOB, AaKIEHTUPOBaTh BHUMAHHUE CTYJEHTOB Ha OCHOBHBIX KaTErOpHsX,
ABJICHUSIX U MPOIECCaX, OCOOCHHOCTAX MX MPOTEKaHMs. PacKphiBaTh CYIIHOCTh U
coJiepKaHUe PA3TMYHBIX TOYEK 3PEHUS] U HAYUHBIX MOAXOAOB K OOBICHEHHIO TEX
WIM UHBIX SIBIIGHUA U mporeccoB. Creayer apryMeHTUPOBaHO OOOCHOBAaTh
COOCTBEHHYIO MO3ULIMIO IO CIOPHBIM TEOpPETUYECKUM BompocaM. lIpuBoauth
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npuMephl. 3a1aBaTh M0 X0y U3JI0KEHUS JEKIIMOHHOTO MaTepuaia pUTOPUUYECKHE
BOIIPOCHI M CaMOMYy JlaBaThb Ha HHUX OTBET. DTO CIOCOOCTBYET aKTHUBU3ALMU
MBICTUTEIBLHON JIESTEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpEca
K Marepuany JEeKLUHH, €€ cojaepxkaHuto. [IpenomaBaTenb TOIKEH PYKOBOJIWUTH
paboTOll  CTYACHTOB IO KOHCIICKTUPOBAHHWIO  JIGKITMOHHOTO  MaTepHasa,
MOTYEPKUBATh HEOOXOAMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUI
M3y4aeMoil TeMbI, 0CO00 BBIZICIISAS KATETOPUMHBIN ammapar.

B 3axmrounTenbHON 4YacTH JIEKIHH HEOOXOAMMO CPOPMYIHPOBATH OOIIHE
BBIBOJIbI IO TEME, PACKPBIBAIOLINE COAEPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B
nexuuu. OOBABUTH TUIAH OYEPETHOTO0 CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSTHSA,
JaTh KpaTKUE PEKOMEHJALUWHU II0 IOJATOTOBKE CTYACHTOB K CEMUHApy WIIH
nabopaTopHoil pabore. OnpenenuTh MECTO U BpeMsl KOHCYJIbTAllUU CTyACHTaM,
MOKENABIIMM BBICTYIIUTh HA CEMUHApe ¢ JOoKiajaMu U pedeparamu 1O
aKTyaJbHBIM BOIIPOCAM OOCYKJa€MOM TEMBI.

[lenb mpakTUUECKUX M JAOOPATOPHBIX 3aHITHH - 00ECTIEYUTH KOHTPOJIb
YCBOEHUS y4€OHOr0 Marepuala CTyJEeHTaMH, pacllupeHue U yriayOJeHue 3HaHUi,
MOJYYCHHBIX UMM Ha JICKIMSIX U B XOJI€ CaMOCTOSITeNIbHOM paloThl. [loBbIIIEHNE
3O PEKTUBHOCTH TPAKTUUYECKUX 3aHITUN JOCTUTaeTCsl MOCPEICTBOM CO3JaHUs
TBOPYECKOM OOCTAaHOBKHM, paclojararonieid CTyJE€HTOB K  BBICKa3bIBAHUIO
COOCTBEHHBIX B3IVISIZIOB U CYXKJICHUH MO OOCYX)Ja€MbIM BOIPOCAM, KEIIAHUIO Y
CTYJI€HTOB NOpabOTaTh y JOCKHU MPHU PEIICHUU 3a/1a4.

[Tocne kaxaoro JIEKIIMOHHOTO, JA0OPATOPHOTO M MPAKTUYECKOTO 3aHSATHUS
caenaTh COOTBETCTBYIONIYIO 3allMCh B )KypHajaX yyeTa IMOCEIIaeMOCTH 3aHSITUI
CTYJICHTaMH, BBIICHUTH Y CTapOCT YYEOHBIX TPYII NPUYUHBI OTCYTCTBUS
CTyIEHTOB Ha 3aHATUAX. lIpoBoauTh TrpynmoBble UM HWHAWUBUYaIbHBIE
KOHCYJIbTAllMM CTYJIEHTOB IO BOIPOCAM, BO3HUKAIOIIUM Y CTYJIEHTOB B XOAE HX
MOATOTOBKHY K TEKYIIECH U MPOMEKYTOYHON aTTECTAIMH M0 YYeOHON NUCIUILIINHE,
PEKOMEHI0BaTh B MOMOIIb Y4E€OHbIE U JPYrue MaTepHuasbl, a TAaKKe CIPABOUYHYIO
JUTEPATYPY.

DK3aMEH WIHM 3a4eT MO JUCUUIUIMHE MPOBOAUTCS B (PopMe MUCHMEHHOTO
AK3aMEHa C MOCJEAYIONIeH WHIWBHAYyadbHOMU Oecenol cO CTyJIEHTOM Ha OCHOBE
BOIPOCOB, CHOPMYJIMPOBAHHBIX B 3a4YETHBIX WJIM HK3aMEHAIIMOHHBIX Ouiertax. B
OWJIET BHOCUTCS JIBA TEOPETUUECKUX U OJIUH MPAKTUUECKUN BOMPOC U3 PA3TUUHBIX
pa3zie’oB IUCUUILTMHBI 711 O0Jee MOJHOM MPOBEPKU 3HAHMM cTyAeHTOB. OleHKa
BBICTABIISIETCS TperoAaBaTeleM U OOBsBISETCS Mocie oTBeTa. [IpemomaBarens
MPUHUMAIOIIMKA 3a4eT WJIM B5K3aMEH JIMYHO HECET OTBETCTBEHHOCTh 32
MIPABUJIBHOCTH BBICTABJICHHS OLICHKH.
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Mo ClienNuaJbHOCTH

[Ipunoxenue 1.
CTpyKTypa u coaepxaHue TMCHMILIMHBI «MaTeMaTH4eckoe MOACTUPOBAHNE TPAHCIIOPTHO-TEXHOJIOIHYECKUX CPEACTB)»

23.05.01 «Ha3zeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYecKHe KoMILIeKkchl (KoMnbroTepHoe MoieiupoBaHue U IPOYHOCTHOM
AHAJN3 TPAHCIOPTHO-TEXHOJOTHYECKUX KOMILJIEKCOB)»

(cmenuaJIbLHOCTD)

Buabl yueOHoit padoTsl,

Dopm

E. = g BRJIKYad BI/I)II)I CaMOCTOATEJILHOM bI
S| 36 CaAMOCTOAATEILHY IO padoThI
Pa3znen = = @ arrec
= E = paboTy CTyJI€HTOB, CTY/JA€HTOB S—
n/n o 9| M TPYAOEMKOCTb B Yacax
J | I/C | JIao | CPC | KCP | K.P. | K.II. | PTP | Pepepar | K/p | D | 3
JleBATHIN ceMecTp
Tema 1. Cnocoowt modenuposanusn
Hecyuux KOHCMPYKYUil
MPAHCROPMHO-MEXHOI02UYECKUX
11 KOMRJIeKco8 014 pacuema 9 1-2 8 12
HANPANCEHHO-0ehopMUPOBAHHO20
COCMOARUA U OUEHKU RPOYHOCIU.
Tema 2. Buowl npedenvnozo
COCMOARUA HECYU{UX KOHCIPYKUUTL
1.2 | mpancnopmno-mexnonozuueckux 9 3-4 8 12
KOMNJIEKCO8 U Kpumepuu OyeHKu
npoyHoOCmU.
Tema 3. Memoowt onpedenenusn
HA2ZPY30K 07151 MOOEUPOBAHUA U
1.3 | Pacuema na npounocms necyuux 9 5.6 8 12 +

KOHCMPYKUUIL MPAHCHOPMHO-
MexXHO102UUeCKUX KOMNIEKCOE.
Pacuem na npounocms 6




eepo;lmnocmnoﬁ nocmaHoekKe.

14

Tema 4. Ocobennocmu pacuema na

NPOYHOCHIb CEAPHBIX KOHCMPYKUUIL

MPAHCROPMHO-MEXHO/102UYECKUX
KOMRJIEKCOo8.

7-8

12

1.5

Tema 5. Koncmpykmopcko-
mexHo102u1ecKue Memoosl
NnOGbIEHUSA RPOYHOCHU CEAPHBIX
KOHCMPYKUUWIl MPAHCHOPMHO-
MEeXHO102UHeCKUX KOMNJIEKCO8.

9-10

14

1.6

Tema 6. CmpykmypHnas mexanuka
KOMRO3UUUOHHBIX MAMEPUAIOE,
RPUMEHAEMBIX 8 HECYUIUX
KOHCMPYKUUAX MPAHCHOPMHO-
MexXHO102UYeCKUX KOMNIEKCO8.

11-
12

14

1.7

Tema 7. Memoowt
uyeCmeumenbHOCmuU 6 3a0auax
ONMUMAIbHO20 NPOEKMUPOBAHUA
KOHCMPYKUUil mMpancnopmHo-
MEXHOI02UUECKUX KOMNIEKCOB.

13-
14

14

1.8

Tema 8 Onmumanvnoe
npoeKmupoeanue KOHCMpPYKuuil
MPAHCROPMHO-MEXHOI0ZUYECKUX
KOMRJIEKCO8 HA OCHO6E AHAIU3A
uyyecmeumenvnocmu. Ilpumenenue
Memooa KOHEYHBIX IJ1IeMEHM 08 01
aHanIu3a 4yecmeumenabHoCmu.
Memoo pacuema
uyeCcmeumenbHoCmu 6
cmamuyeckux 3aoavax. Ilpamoi
Memoo ouggepenyuposanus.
Memoo conpaxrcennvix
nepemennvix. Ananu3
YYECMeEUmMenabHOCHU 6 3a0a4ax Ha
cobocmeennvie 3nauenus. Memoo

15-
16

14




KOHEUHBIX )JIEMEHM 08 6 3a0a4ax
onmumuzayuu KOHCMpPYKyuil
MPAHCROPMHO-MEXHOI0ZUYECKUX
Komnaekcos. Ilpoyedypul peuwienusn
3a0auu ONMUMU3AUUU HA OCHO8E
Memooa KOHEUHbIX IIEMEHM 08 C
RpUMEHEHUEM ATIZOPUMMOE
HEeIUHeUH020
npozpammuposanusOnmumuzayus
yacmom coOCMEEeHHbIX KOIeOaHUl.
Maxkcumuzayus Kpumuueckux
HAazpy30K nomepu yCmouuueocnu.

(Dopma ammecmayuu

Bcero yacoB no auciumninHe
B ICBATOM CCMCCTPC

64

116

Bcero 4acoB nmo [ucuumnJInHe
BO BCeX ceMecTpax

64

116




Ilpunoscenue 1 k

_ pabouei npoepamme
MUHUCTEPCTBO OBPA30OBAHUA U HAYK POCCUNCKOU ®EJEPAILINN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHME BBICIHEI'O OBPA3OBAHUA

«MOCKOBCKUH NOJIUTEXHUUYECKUI YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Cneyuanvrocms: 23.05.01. Hazemuvie mpancnopmuo-mexHnonozuuecKue cpeocmea
(Komnvrlomephulii uHMiCUHUPUHZ 8 ABMOMOOUIECHIPOCHUN)
Dopma obyuenus: ouHasn
Buo npogheccuonanvroti oesmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /lunamuxa, npounocms mawiun u conpomueienue Mamepuanos

®OH/] OLJEHOYHBIX CPE/[CTB
MO JUCHUTJINHE

«MaTtemaTnieckoe MOACITUPOBAHNEC TPAHCIIOPTHO-TEXHOJIOTNYECCKUX CPEACTB»

Cocras: 1. I[Tactiopt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnMcaHue OLEHOYHBIX CPeICTB:

DK3aMeHallMOHHEIE 3aIaHU.
ITepedyeHb BOMPOCOB AJ1s1 KOHTPOJISA 3HAHUH

Mocksa, 2022 200
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[TOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTU KOMIIETEHLIMH

Tabmuna 1

MaTtemaTH4ecKoe MOIeTHPOBAHHE TPAHCIOPTHO-TEXHOJOTHYECKUX CPEICTB

®I'OC BO 3

B miporiecce 0CBOCHUS JAHHOM JUCIMILTUHBI CTYACHT ()OPMUPYET U AEMOHCTPUPYET CIICIYIOIINE
o0menpogeccuoHaJbHbIe U MPO(ecCHOHATbHbIE KOMIETEeHINHU:

KOMIIETEHIIUN I[lepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CTeneHn ypoBHel 0CBOCHHSA

NH- DOOPMYJIUPOB- (popMuUpOBaHU [OLIEHOYHOI |[KOMIIETEHLUH

JTEKC KA 1 0 CpeACcTBa

KOMIETEeHIH i
IIK-1 |Cnocoben 3HATh: camocrosTenbHa YO, ba3oBblii ypoBeHb
OPraHu30BbLIBATH 0a30BbIC TCOPECTUYCCKHUEC OCHOBEI 1 pabora, - CIIOCOOCH pabomams ¢ KOMNbIOMeEPOM (8
pa3padoTky MaTeMaTUYECKOTO MOJAEIUPOBAHUS [PaKTHIECKUE mom uucie 6 pescume yoaieHHo20 00Cnyna)
koncrpykumii ATC n [HanpsokeHHO-1e(OPMUPOBAHHOTO COCTOSAHUs  [PAHATHA, I C NPOSPAMMHBIMIU CPEOCMBAMU 00Ue20 U
MX KOMIIOHEHTOB. [ OLIEHKM NPOYHOCTH KOHCTPYKIIMii [1ab0paTOpHbIe CNEYUATHO20 HASHAUEHUS ONA pewenus
paboThI Baday OUHAMUYECKO20 AHANU3A KOHCIMPYKYULL

TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB.
YMeTh:

MPOSBIIATH TBOPUYECKUM MOJAXO PU
pa3paboTKe pacyeTHBIX MOAETeH
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB
JUTSl BBITIOJTHEHUSI MATEMAaTUYECKOTO
MOJIETTUPOBAHUS UX HAIPSKEHHO-
neGOopMHUPOBAHHOTO COCTOSIHUS M OLICHKH
MPOYHOCTH;

CaMOCTOSITEJIbHO OCBauBaTh HOBBIE
BO3MOYKHOCTH Pa3BUBAIOIINXCS TPOrPaMMHBIX
IIPOJYKTOB MaTEMaTHUECKOIO
MOJIETTUPOBAHUSI.

BJIA/1€Th:

HaBbIKAMU MCIOJIb30BaHUS MPOTPaMMHBIX
CPEICTB MAaTEMaTUYECKOT0 MOAEINPOBAHUS

v
hrATTAMIAY IYAYYIYITI  muaarIaTIAMIIIA

TloBBILICHHBI YPOBEHb

- CIIOCOOCH camMoCcmosimenvbho pabomams ¢
KoMNnbIOMepoM (8 mom yucie 8 pexcume
yoanenHo2o 0ocmyna) u ¢ npoepammHbIMU
cpedcmeamu 00we2o u CneyuarbHo20
HasHayeHus: O peutenus: 3a0ay
OUHAMUYECKO20 AHANU3A KOHCIPYKYULL,

- CIIOCOOEH camMocmosmenbHo COCMAGIAmMb
pacuemmusie MOOenU OCHOBHBIX
KOHCTNPYKMUBHBIX 2]IeMEHMO8 MAUWUH 015
OUHAMUYECK020 AHANU3A U 8bINOAHAMb Ha DBM
pacuemvl KO1eOAMENbHBIX U YOAPHBIX
npoyeccos 8 KOHCMPYKYUU.







IIpunooscernue 2

K pabouetl npoepamme
Ilepeuensv oueHouHbIX CPEOCHE NO OUCUUNTIUHE
«Mamemamuueckoe mooeaupoeanue mpancnopmHoO-mexHo102U4eCKUX

KOMRJIEKCO86)
HanmenoBanme [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepuctruka OleHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpencTaa CpeacTea ®OC
CpelcTBO KOHTpPOJISI, OpPraHW30BaHHOE Kak
crenpanbHasg — Oecema  IEJAarordyeckoro
VerHblii onpoc  [pa00OTHMKAa ¢ 0OydaloIUMCs Ha  TEMBbI, Bonpocsl 1o
1 coOeceoBaHMe, [(CBSA3aHHBIE C HM3y4aeMOW JMCIHUIUIMHOW, H TeMam/pasaenam
(YO) [paCCUMTAaHHOE HA BBIICHEHHE 00beMa 3HAHUU JMCITUTLINHBI

00y4aroIIerocs Mo OMpe/eIeHHOMY pa3Jeny,

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

®daxynsrer TPAHCIIOPTHBIN, kadenpa «/JMHAMIKA, TPOUYHOCTH MAIINH H
CONPOTUBIICHUE MATEPUAIIOB)

INEPEYEHDB BOITPOCOB JIJIA YCTHOI'O OITPOCA
10 AUCIUILINHE:

«MaTemaTnueckoe MOACIUPOBAHNEC TPAHCIIOPTHO-TEXHOJIOTNYECCKUX CPEACTB»

Bonpocsl aJ1s1 KOHTPOJIS 3HAHUI

1. O6G30p TUIOB HECYIIUX CHUCTEM MOOMJIBHBIX MAalllWH, KaK OOBEKTa JJI1 aHau3a
HaNpsHKEHHO-I€(POPMUPOBAHHOTO COCTOSIHUS 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 CXEMaMH, BUIAMH
Harpy3ok, wmeroxamu pacdyera HJIC u KkpuTepusMH OLEHKH IPOYHOCTH,
U3y4aeMbIMU CTYJAEHTaMU B KypCe COIPOTHBIICHHS MAaTEPUAIIOB.

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

4. Buapl nmpenenbHOro COCTOSHUSL HECYIIMX CHUCTEM MAalllMH W KPUTEPUHU OLICHKU

MIPOYHOCTH.

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

[TonsiTHe 00 yCTaNIOCTHON NPOYHOCTH.

Kpuas ycranoctu.

VYpaBHeHUEe KPUBOW yCTAJIOCTH B CTENEHHOU opMme.

. ManouukioBasi, MHOTOIIMKJIOBAs] yCTAJIOCTh, HEOTPAHUYEHHAs! JOJITOBEYHOCTb.

10 Koaddurment acummerpun mukia.

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 acUMMETpPUM IHMKJIa HArpyXEHUs Ha XapaKTEPUCTUKU COMPOTUBIICHHS
YCTAJIOCTH.

14. JlnarpamMma npeaesibHbIX aMIUTUTY.

15.KoadduimeHT 3anaca npoYHOCTH 10 KPUTEPHUIO COMPOTUBIICHUS YCTATOCTH.

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

17.Pacyer [ONTrOBEYHOCTH JAETAIM C HCIOJIb30BAHUEM TMIOTE3bl JIMHEHHOTO
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 Ajis pacuera Ha MPOYHOCTb HECYIIMX CHUCTEM
aBTOMOOUJIEH U TPAKTOPOB

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

23.VcnipiTanust MaIIvH I UCCIIEIOBAaHUS HATPY30UHBIX PEKUMOB.

24 KoadduiueHT HeperyIapHOCTH CIYYaiHOTO MpoIiecca HapTryKEeHHs.

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 cxeMaTu3aluu — JByXImapaMeTpuIecKuii METO ] pa3MaxoB.

30.Metop cxemaTtuzanuu - moJaHbIX UKI0B JIMutpuuenko 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 pacdeTa HaIpsHKeHHO-Ae(POPMHUPOBAHHOTO 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 HECYUIMX CHUCTEM MOOWIbHBIX MAalIMH (Ha
IpUMepe Ky30Ba aBTOMOOWUJIS) U CIOCOOBI MOJCITUPOBAHHS .

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 TpH pacdyeTax METOJAOM KOHEUHBIX JJIEMEHTOB HECYIIHX
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 KOHCTPYKIUNA aBTOMOOMIIEH U TPAKTOPOB.

42.0co0eHHOCTH pacueTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIUH.

43.Tumbl CBapHBIX COCTUHEHUI U X CBOMCTBA.

44 TlpenenbHble COCTOSIHUSI CBAPHBIX COCTMHEHUM.

45.KOoHIIEHTpalsi HAOpsKEHU B CBAPHBIX COEAUHEHMSIX. VICHbITaHUS CBapHBIX
COCIMHEHU.

46.Metoipl pacyeTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIMA. OcOOEHHOCTH pacueTa Ha
IPOYHOCTH CBAPHBIX KOHCTPYKITHH.

47.0co06eHHOCTH MOJICITMPOBAHUS CBAPHBIX y3JI0B HECYIIIUX CUCTEM.

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

49.TTpu4nHbI OSBIEHUS YCTAIOCTHBIX MOBPEKIECHUI B CBAPHBIX KOHCTPYKIIHAX.
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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.TexHOJIOTHYECKIE MEPHI TIOBBIIICHHUS TPOYHOCTH CBAPHBIX KOHCTPYKITUH.

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 MOJIEJIEeH JieTaseil, y3IoB
U KOHCTPYKIIMI aBTOMOOUJIEH U TpakTOpoB. OCHOBHBIE TPUEMBI U CITOCOOBI
MOJICJIMPOBAHUS JAeTalled, Y3JI0B U KOHCTPYKIIMIA aBTOMOOUIIEH U TPAKTOPOB
METOJIOM KOHEUYHBIX AJIEMEHTOB.

55.11yTy nOBBINIEHNUSI TOYHOCTHU BBITIOJIHIEMOT'O METOJIOM KOHEUHBIX 3JIEMEHTOB
PAcUYEeTHOr0 aHAJIM3a HAMPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSTHUS KOHCTPYKITUH
aBTOMOOUJIEH U TPaKTOPOB.

56.01eHKa MPOYHOCTH HECYIUX KOHCTPYKITUH MOOWIIBHBIX MAIMH TP CITyIalHBIX
Harpy3Kax.

57.1loHATHE BEpPOATHOCTH HEPA3PYIIECHUS.

58.CBs3p  3HadueHW KOA(DPUIIMEHTOB 3amaca TPOYHOCTH, BBIYUCICHHBIX B
TPaUIIMOHHOMN TETEPMUHUPOBAHHON ITOCTaHOBKE, 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 KOMIO3UIIMOHHBIX MATEPUATIOB C KOHCTPYKIIMOHHBIMHU CTalsIMU 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 CBOMCTBA OJHOHAMPABIEHHOTO KOMITO3UIITMOHHOTO MaTepurara.

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

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

65.[IpuMeHeHre MeToa KOHEYHBIX 3JIEMEHTOB JIJISI aHAJIN3a YyBCTBUTEILHOCTH.

66.MeTox pacdyeTa UyBCTBUTEILHOCTH B CTATHYECKUX 3aa9ax.

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

68. AHanmu3 4yBCTBUTEIHLHOCTH B 33J]a4aX Ha COOCTBEHHBIC 3HAUCHHSI.

69.0OnTuMm3aImsa 4acToT COOCTBEHHBIX KOJICOAHMIA.

70.Makcumu3zanusi KpUTHYECKUX Harpy30K MOTEPU yCTONIMBOCTH.

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

72.MarepuanbHasi TPOU3BOJIHAS MTPU aHATN3E YYBCTBUTCIBHOCTH.

73.®opma, Kak mapameTp MPOEKTUPOBAHUSI.

27



74.1TapameTpudeckoe MpeCTaBICHUE TPAHUIl B ONTUMAILHOM MPOEKTUPOBAHUHU.

7/5.YyBCTBUTENBHOCTh MPU MPOECKTUPOBAHUU (POPMBI KOHCTPYKIMU B 3aJadax
ompeeneHus] COOCTBEHHBIX YAaCTOT KOJICOAHUNW M KPUTHYECKHUX HATrPY30K MOTEpU
YCTOWYHUBOCTH.

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

77 Ilpouenypsl peuieHus 3aJa4ydl ONTUMHU3AIMM HAa OCHOBE METOJa KOHEYHBIX
3JIEMEHTOB C MPUMEHEHUEM AITOPUTMOB HEJIMHEMHOTO TPOTPAMMHUPOBAHUS.
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPAIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHUM HOJIPITEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepuaioB)
Jucuunnuza - Maremarndeckoe MOJEIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTUUECKUX CPEACTB
CneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPECTBA
Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. OG30p THIIOB HECYIIUX CHCTEM MOOMIIBHBIX MAIIMH, KaK 00BEKTa ISl MATEMATHYECKOTO
MOJCITMPOBAHUS HaNPSIKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHHS U OTICHKH IMTPOYHOCTH.
2. [Ipo4HOCTH MPH CTATHYECKOM HArpyKeHWH. | UIIOTE3BI TPOYHOCTH.

3. 3agauya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., [Tporokonm No
3aB. xadenpoii /A.A. CxBop110oB/

MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpUaAJIOB)

JucuuninuHa - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPENICTB
CnenuansHocTb - 23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPE/ICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. ConocraBnenue TUIHYHBIX PACYCTHBIX MOJIENICH, BUIOB HArPYKeHUsI, MeTO10B uccienoanus HIC u
KPUTEPHEB OLIEHKH IMPOYHOCTH PEaTbHBIX HECYIMX KOHCTPYKIIMH aBTOMOOMIIEH U TPAKTOPOB C
pacueTHBIMU CXeMaMH, BUJaMU Harpy3ok, Mmerogamu pacuera HJC u kpurepusiMu OLleHKH POYHOCTH,
W3y4aeMbIMH CTYICHTAMHU B KypCce CONPOTUBIICHHUS] MATEPHAIIOB.

2. [TonsiTre 00 yCTAIOCTHOW POYHOCTH.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 ., [TpoTokom Ne
3aB. kadenpoit /A.A. CxBopI10B/
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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, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepuaioB)
JucuunnuHa - Maremarnueckoe MOJEIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTUUECKUX CPEACTB
CneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPECTBA
Kypc 5 cemectp 9
3K3AMEHAIIMOHHBIN BUJIET Ne 3
1. BI/II[BI MPEACIBbHOI0 COCTOAHNA HECYIIUX CUCTEM MAIlIMH U KPUTCPUU OLCHKH ITPOYHOCTH.
2. KpuBas ycranoctu. YpaBHEHUE KPUBOW YCTAJIOCTH B CTENIEHHOH (opme.

3. 3agaua.
VY TBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Ipotokon Ne
3aB. kadeapoi /A.A. CkBopI10oB/

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

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpUaAJIOB)
JucuuninuHa - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPENICTB
CrnennansHocTs - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
Kypc 5 cemectp 9

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

3. 3anaua.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2021 r., Ilpotokoa Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUIET Ne 5
1. CiocoGpbI MOBBIIEHUS! TOYHOCTH MOJIETHPOBAHKS HATIPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSHUS B
3agagax MKDO.
2. Tlpezen BHIHOCIMBOCTH 00pa3iia Py CAMMETPUYHOM IIUKJIE. [Ipe/ies1 BEIHOCIMBOCTHU J€TANIH.
3. 3amaua.

YTBepkaeHO Ha 3acefaHuu Kadeapsl « _ » 2021 r., [Tpotokonm No

3aB. kadeapoii /A.A. CkBop1ioB/

MUHUCTEPCTBO OBPA3OBAHU S U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIET'O ObPA3OBAHNA

«MOCKOBCKHMI HOJII/ITEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBIICHHE
MaTepUajIoBy

Jucuumimza - MaTeMaTHueCcKOe MOAEINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPELICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIII/IOHHI)II71 BUWIET Ne 6
1. Tunbl cBapHBIX COEAMHEHHI U UX CBOUCTBA. [IpeebHbIe COCTOSIHUS CBAPHBIX COCINHEHHH.
2. KoapuumeHnT acuMMeTpun HUKIIa. BiusiHie aCHMMETPHH [IUKJIA HATPYKEHUS Ha XapaKTEPHUCTUKH
COIIPOTHUBJIEHMS yCTaJIOCTH. /lnarpaMma mpeaenbHbIX aMIUTUTY/.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 ., [TpoTokom Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

SK3AMEHAIIMOHHBIA BUIET Ne 7
1. MeTopl pacuera Ha MPOYHOCTH CBAPHBIX KOHCTPYKIHHA. OCOOEHHOCTH pacyera Ha IPOYHOCTh
CBapHBIX KOHCTPYKIKit. KOHIIEHTpalus HAPSDKCHUI B CBAPHBIX COCTNHEHHSIX.
2. ®aKTOpBl, BIUAIOUINE HA K3MEHEHHE NPE/IeIa BHIHOCIMBOCTH AETAJIU 110 OTHOIIEHHMIO K TPEIETy
BBIHOCJIMBOCTH 00pa3Iia.

3. 3agaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2021 r., [Ipotokon Ne
3aB. kadeapoi /A.A. CkBopI10B/

MUHUCTEPCTBO OBPA3OBAHU S U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIET'O ObPA3OBAHNA

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHWH NMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/JuHaMuka, IPOYHOCTH MAIINH M COIPOTUBICHHE
MaTepUajIoBy

Jucuumimza - MaTeMaTH4eCcKOe MOAECINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPELICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 8
1. TpryrHbI OSABICHHUS YCTATOCTHBIX MIOBPEXKIEHHUN B CBAPHBIX KOHCTPYKIIHSAX.
2. Ko duuumeHnT 3armaca MpoOYHOCTH O KPUTEPHIO COMPOTUBIICHUS YCTAIOCTH.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 ., [TpoTokom Ne
3aB. xadenpoit /A.A. CxBop110B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBICHUE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHI)II71 BUWIET Ne 9
1. KoHCTPYKTOPCKO-TEXHOIOTHIECKUAE METOIbI OBBIIICHHS TPOYHOCTH CBAPHBIX KOHCTPYKI[HHA.
2. HaxoruieHre NOBPEKICHUH B KOHCTPYKIUU. [MIIOTe3a IMHEWHOTO CYMMHUPOBAHUSI TIOBPEIKICHHUIA.
3. 3amaua.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2021 r., [Tpotokonm No

3aB. kadenpoii /A.A. CkBop110B/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIET'O ObPA30OBAHNA

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/JunaMuka, IPOYHOCTH MAIINH M CONIPOTUBICHHE
MaTepUajIoB»

Jucuumimza - MaTeMaTH4eCcKOe MOAEINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPELICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAHHOHHBIFI BWJIET Ne 10
1. INpaBuiaa KOHCTPYUPOBAHKS CBAPHBIX Y3JI0B HECYIIUX CHCTEM MOOMIILHBIX MAIIUH C YIIy4IIEHHBIMH
XapaKTepUCTUKAMH ITPOYHOCTH.
2. PacyeT J0NTrOBEYHOCTH JAETAIN C MCIIOIb30BAHMEM TUIIOTE3bI TMHEHHOTO CyMMUPOBAHHUS

MOBPEXKJICHU.

3. 3agaua.

YTBepKIeHO Ha 3acefaHuu Kaeapsl « _ » 2021 r., [TpoTokonm Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJII/ITEXHI{JI‘IECKPIIK YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHI)II71 BUWJIET Ne 11
1. Texuonoru4ecknue Mepbl MOBBIICHHUS IIPOYHOCTH CBAPHBIX KOHCTPYKIIHIA.
2. PacueThl KOHCTPYKIIMiA HA YCTAIOCTHYIO TIPOYHOCTb.

3. 3amaua.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2021 r., [Tpotokonm No
3aB. kadeapoii /A.A. CkBop1ioB/

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

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTS MAIIHH M CONIPOTUBIICHHE
MaTEpUaAJIOB)

JucuunnuHa - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPENICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 12
1. Onenka npOYHOCTH HECYHIMX KOHCTPYKIHI MOOHMIIBHBIX MAIIHMH [PH CITy9YailHbIX HArPY3Kax.
2. MeToIbl CXeMATU3aI[MHU CITYYalHbIX TIPOLIECCOB HATPYKEHUS.

3. 3agaua.
YTBEepkKICHO Ha 3aceJaHUU KaQeaphl « _ » 2021 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 13
1. TousATHE BEPOATHOCTH HEPA3PYILECHUS.
2. MeTo/ibl CXeMaTU3aIMH CIIYYalHbIX TIPOLECCOB HATPYKEHUS — MAKCUMYMOB, MUHHMYMOB.
3. 3agauya.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2021 r., [Tpotokonm No

3aB. kadeapoii /A.A. CkBopros/

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

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, kapenpa «/IuraMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpUaAJIOB)

JucuunnuHa - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPENICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 14

1. Cesi3b 3Ha4eHHMIT KO3(DPUIMEHTOB 3a1aca IPOYHOCTH, BEIYUCICHHBIX B TPAJAUIIHOHHON
JeTepPMUHUPOBAHHON TIOCTAHOBKE, CO 3HAYCHHUSMH KO (PHUINEHTOB 3araca MpoYHOCTH, BEIYUCICHHBIX B
BEPOSITHOCTHOM IIOCTaHOBKE.

2. MCTO,Z[ cXeMaTtu3aluu CHy‘laﬁHBIX MpoHCCCOB HArpy>KCHUA - OKCTPEMYMOB.

3. 3agauva.
YTBEepkKIECHO Ha 3aceJaHuU KaQeaphl «_ » 2021 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHI)II71 BUWIET Ne 15
1. CpaBHeHHE KOMITO3UIMOHHBIX MATEPHAIIOB C KOHCTPYKIIMOHHBIMH CTAIISIMH M CIUIABAMH I10
MTOKa3aTeNsIM yAEIbHON MPOYHOCTH U YAEITBbHON )KECTKOCTH.
2. MeToj1 cXxeMaTH3aliy CIIyYailHbIX MPOLIECCOB HATPYKEHUS — OJHONAPAMETPHIECKUI METO] PA3MaXO0B.
3. 3amaua.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., [Tpotokonm No

3aB. kadeapoii /A.A. CkBop1ioB/

MUHUCTEPCTBO OBPA3OBAHU S U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIET'O ObPA3OBAHNA

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHWH NMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBIICHHE
MaTepUajIoBy

Jucuumimza - MaTeMaTH4ecKOe MOAECINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPELICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 16
1. KJ’IaCCI/I(i)I/IKaIJ;I/II/I KOMITO3UIITMOHHBIX MaTepI/Ia.]'IOB 110 TUITY ManI/IIH)I, 110 THUITY apMpr}onmx BOJIOKOH,
10 TUILy apMHAPOBAaHUS.
2. MCTO,Z[ cxXeMaTuszanumnuu Cﬂy‘laffiHHX MpoHcCCCOB HArpy>XCHUA — ,E[ByXHapaMeTpI/I‘-IGCKI/Iﬁ METOJ pa3dMaxoB.
3. 3amauqa.

YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 ., [TpoTokom Ne

3aB. kadeapoit /A.A. CkBop1ioB/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUNCKON ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuHamMuKa, IPOYHOCTh MAIINH M COIIPOTUBICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHI)II7I BWJIET Ne 17
1. Mexannueckue CBOMCTBA O,Z[HOHaHpaBJ'ICHHOFO KOMITO3HUIITMOHHOT' O MaTepI/IaJ'Ia.
2. MeToj1 cXeMaTH3aliu CIIyYaiHbIX TPOLECCOB HArPYKEHUS - TOMHBIX HUKI0B J[MuTtpuuenko C.C.
3. 3amaua.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2021 r., [Tpotokonm No

3aB. kadeapoii /A.A. CkBop1ioB/

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

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaAJIOB)

JucuunnuHa - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPENICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 18
1. MeTtozsl 4yBCTBUTEBHOCTH B 33/1a4aX ONTHMAJILHOTO IPOSKTHPOBAHMUS KOHCTPYKIMI TPAHCIIOPTHO-
TEXHOJIOTHYECKIX KOMIUIEKCOB.
2. MeToj1 cxeMaTH3aIiy CITyYailHbIX TIPOIECCOB HATPYKEHUSI - TIOTOKA JTOMKISL.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 ., [TpoTokom Ne
3aB. kadeapoit /A.A. CkBop1ioB/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUMA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 19
1. OnrumaneHOE IPOEKTHPOBAHKHE KOHCTPYKIIMIA TPAHCTIOPTHO-TEXHOJIOTHIECKUX KOMILIEKCOB Ha OCHOBE
aHaJIM3a YyBCTBUTEIbHOCTH.
2. Buibl pacUETHBIX CXEM HECYIIUX CUCTEM MOOHMIILHBIX MAIIIHH.

3. 3amaua.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., [Tpotokonm No
3aB. kadeapoii /A.A. CkBop1ioB/

MUHUCTEPCTBO OBPA3OBAHU S U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIET'O ObPA3OBAHNA

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHWH MMOJINTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBIICHHE
MaTepUajIoBy

Jucuumimza - MaTeMaTHueCcKOe MOAEINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPELICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 20
1. IlpumeHeHe MeTOIa KOHEYHBIX DJIEMEHTOB ISl AHAJTN3a UyBCTBUTEILHOCTH.
2. TlpenenbHbIE COCTOSHUS TIPH MOTEPE YCTOUYHBOCTH.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 ., [TpoTokom Ne
3aB. kadeapoit /A.A. CkBop1ioB/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUNCKOM ®EJIEPAIIN
OEJJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA3OBAHUA

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTh MALIHH U CONPOTHBICHUE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPENICTB
CnenuanbHocTh - 23.05.01. HazemHuble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 21
1. MGTOZ[ pvaeTa IIyBCTBI/ITeJ'IBHOCTH B CTAaTHYCCKUX 3aJadax.
2. OmnpezienieHne Harpy30K Ul pacdyeTa Ha MPOYHOCTh HECYIMX CHCTEM aBTOMOOUIIEH M TPAKTOPOB.
3. 3agauya.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2021 r., [Tporokon No

3aB. xadenpoii /A.A. CxBop11oB/

MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTh MALIHH U CONPOTHBRICHUE
MaTEpHUaAJIOB)

JucuuninuHa - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPENICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 22
1. Tpsimoii metox mudepeHIIMPOBaHYS TIPU pacyeTe YyBCTBUTEIBHOCTH. METOI COMPSKEHHBIX
NEPEMCHHBIX MPHU PACUYCTC YYBCTBUTCIILHOCTH.
2. OCO6CHHOCTI/I PaCYCTHLBIX CXCM HECYIIUX CUCTEM MO6I/IJ'H:HI)IX MallluH " CHOCO6LI MOJCIIUPOBAaHMUA.
3. 3agaya.

YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 r., [TpoTokom Ne

3aB. kadeapoit /A.A. CkBOpIIOB/
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