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1 leau u 3aga4uy TUCHUILIHHBI

1.1 leab TUCHUNIHHBI

[lenpt0o  m3yueHUs  AUCIUIUIMHBI  «MaTeMaTHYecKoe  MOJICTUPOBAHHE
TPAHCTIOPTHO-TEXHOJIOTHIECKUX CPEJICTBY SIBIISETCS:

— ¢opMHpOBaHWE 3HAHWK O COBPEMEHHBIX METOJAaX MaTEMaTHYECKOTO
MOJCIIUPOBAHUS CIIOKHBIX KOHCTPYKIIMHA TPAHCTIOPTHO-TEXHOJOTHUECKUX KOMIIIIEKCOB
JUTSI MCCTEAOBAHUS WX HAMPSKEHHO-AS(OPMUPOBAHHOTO COCTOSHUS M MPOYHOCTHBIX
XapaKTEPUCTHK, YUCICHHBIX aJTOPUTMaX, MPUMEHIEMBIX B 33a/ladaX MaTEMaTHYECKOTO
MOJICIIMPOBAHMUS, OCBOCHHWE TNPEIHA3HAYCHHOIO JUISI OTOTO  YHHUBEPCAJIHLHOTO
IIPOrPaMMHOT0 00SCIICYCHHUS METO/1a KOHCUHBIX 3JICMCHTOB,

- TTOATOTOBKA CTYJICHTOB K JICITCIILHOCTH B COOTBETCTBUHU C KBATU(UKAIIMOHHON
XapaKTepucTUKON  crneruanuctoB mo  crnenuanbHoct  23.05.01  «Hazemnsie
TPaHCIIOPTHO-TEXHOJIOTHYEeCKHEe cpencTtBa (Ha3eMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE
CPEICTBA)Y.

1.2 3agaun AUMCHUILINHBI

3agayamMu AUCHUIUIMHBL  «MaTemMaThuyeckoe MOJEITUPOBAHUE TPaHCIIOPTHO-
TEXHOJIOTUYECKUX CPEIACTBY SBIISIIOTCS:

- O3HAKOMJICHUE CTYAEHTOB C IIMPOKO NMPUMEHSIEMBIMU METOJAaMHU U MOIXOAAMHU
MaTEMATUYECKOTO MO/JICIIUPOBAHUSA JUISL WCCIIEIOBAHUS HaIMPsKEHHO-
1e(pOPMUPOBAHHOTO  COCTOSHUA U OOECHNEYEeHHs]  MPOYHOCTU  KOHCTPYKLUH
TPAHCIIOPTHO-TEXHOJIOTUUYECKUX KOMIUIEKCOB, O3HAKOMIICHUE C KPUTEPUSIMU IS
OLIEHKM TPOYHOCTH KOHCTPYKIMM MaIllMH, O3HAKOMIICHUE C BO3MOXHOCTSIMH
COBPEMEHHBIX ITPOTPAMMHBIX CHCTEMAM MAaTEMaTUYECKOTO MOJIECIIUPOBAHMS.

- 3HAKOMCTBO C METOJAaMHM TIOJYYEHUs HArpy30K JUIsI MOAEIUPOBAHUS
HaIpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHMSI M pacdyera Ha MPOYHOCTh HECYIIMX
CUCTEM MAIlWH, U3y4YCHUE KPUTEPUEB OLECHKM NPOYHOCTH, U3YUYEHHUE CIIEIIUATbHBIX
BOIIPOCOB ONTUMAJILHOIO ITPOEKTUPOBAHMS KOHCTPYKLHI TPaHCIIOPTHO-
TEXHOJIOTUYECKUX KOMIUIEKCOB, OCBOCHHE METOJMK pacyera M NPOCKTHUPOBAHUS HA
OCHOBE COBPEMEHHOr0 MPOTrPaMMHOI0 OO0eCHedYeHHUs MOJAEIUPOBAaHUS HaNPSKEHHO-
1e(pOPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKIIUH.

- 3HAKOMCTBO C OCHOBaMM pPAaCYETHOIO MATEMAaTHUYECKOIrO MOJICIUPOBAHUS
KOHCTPYKIIMM HA3€MHBIX TPAHCIIOPTHBIX MAIllMH C MCIOJb30BAHUEM OJIHOW U3
YHHUBEPCAIBHBIX MMPOrpaMM METOJA KOHEYHBIX 3JIEMEHTOB M OJHOU U3 YHUBEPCAIBHBIX
[IPOrpaMM TPEXMEPHOTO ABTOMATU3UPOBAHHOTO ITPOEKTUPOBAHUS.

2 MecTO IMCHUILIUHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHbIX IPOrpaMM

Jucuunnvaa «MaremaTrnueckoe MOJEITUPOBAHUE TPAHCIIOPTHO-
TEXHOJIOTMYECKUX CPEACTB» OTHOCUTCS K DJJICKTUBHBIM JTUCIHUIIMHAM OCHOBHOMU
obpasoBatenpHoit mporpammbl  (OOII) mo cmerumansHoctd  23.05.01 «Haszemubie
TPAHCIIOPTHO-TEXHOJIOTHYECKUE cpeacTtBa (JluHamuika W MPOYHOCTH TPAHCTOPTHO-
TEXHOJOTHUECKHUX CHCTEM)).



[IpeamecTByommMu ~ KypcamMu, Ha  KOTOPBIX  Oa3upyeTcs  IUCHIUILINHA
«MaTeMaTrdyeckoe  MOJICJIMPOBAHHE  TPAHCIOPTHO-TEXHOJOTMYECKUX  CPEIICTBY
SABJISIFOTCSI:

- MaTEMAaTHKa,

- COMPOTHUBIICHUE MAaTEPUATIOB,;

- CTPOUTEIIbHASI MEXaHUKA MAlIWH;

- IPUKJIaJHAsl TEOpHUs KOJIeOaHU;

- TEOpUS YIIPYTOCTH;

- BBIUHCIIUTEIIbHAS MEXaHUKa.

3 Komnerenuum oOy4awmerocsi, (popMupyembie B pe3yJibTaTe OCBOCHUS
AUCHUNIMHBI

B pesynbrare 0CBOCHHS AMCHIMUIUIMHBI CTYICHT JOJDKEH 00JIaJaTh CIIEAYIONIMMU
npodeccuonanbubiMu (I[TK 1 [ICK) koMeTeHIUAMU:

B pesyabTare

OCBOCHUS
. IlepeyeHn MUIAHMPYEMBIX
Kon oOpa3oBareJbHOM
pe3yJabTaTOB 00y4YeHMs 10
KOMIEeTeHUUH NMPOrpamMmabl
N AMCUUILINHE
o0yvarmicst
JAO0JI2KEeH 00J121aTh
ITK-1 Cnocoben 3HATh:
OpraHnu30BbLIBATH e 0a3oBLIE TCOPECTUYCCKHNEC OCHOBLI
pa3pa60TKy KOHCTPYKLUHI MaTEMaTUYECKOT0 MOJEINPOBAHU
ATC 1 uX KOMIIOHEHTOB. HaNPsHKEHHO-Ie()OPMHPOBAHHOTO

COCTOSIHUS ¥ OLIEHKH ITPOYHOCTH
KOHCTPYKIHN TPAaHCIOPTHO-
TE€XHOJIOTUYECKUX KOMIUIEKCOB.

yMeTb:

® [POSIBJISITH TBOPUECKUN MOJIXO] IpU
pa3paboTKe pacueTHBIX Mojesen
TPaHCIIOPTHO-TEXHOJIOTUYECKUX
KOMIUIEKCOB ]ISl BBIITOJIHEHUS
MaTe€MaTH4eCKOro MOJEITUPOBAHMS
UX HaIpsHKEHHO-
neOpMUPOBAHHOTO COCTOSTHUSA U
OLICHKH MPOYHOCTH;

® CaMOCTOSITEIbHO OCBaNBaTh HOBBIE
BO3MO>XHOCTH Pa3BUBAIOIINXCS
IIPOrPaMMHBIX IPOAYKTOB
MaTeMaTH4eCKOr0 MOJEITUPOBAHMUS.

BJIAJETh:
® HaBBIKAMU HCIIOJIb30BaHU

MPOrPaMMHBIX CPEJCTB
MaTEMaTHYECKOT0 MOJEIUPOBAHUS
KOHCTPYKUHH TPaHCIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOB JUIS




aHallM3a HaIMPsHKCHHO-
ne(OpMHUPOBAHHOTO COCTOSIHUS U
OIICHKH NMPOYHOCTH.

4 CTpyKTYypa " collepKaHue TUCUUILTHHBI

OO6miast TpyA0EMKOCTh JTUCIHUIUIMHBI COCTaBIsECT S 3a4eTHHIX eAuHulbl, T.e. 180
aKaJieMu4YecKux 4yacoB (M3 HuX 116 yacoB — camocTosTeNbHas paboTa CTYICHTOB).

JlucrumimHa 4YWTAaeTCsl Ha TATOM Kypce B JeBsIToM cemecTpe. [IpoBomsTcs
MPAKTUYCCKHE 3aHATHS — JabopaTtopHbie paboTel — 4 yaca B Hepemo (64 gaca), popma
KOHTPOJIST — 9K3aMEH.

CtpykTypa W coJepKaHHe IUCHMUIUIMHBI «MaTtemMaTH4eckoe MOJICTUPOBAHUE
TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPEACTBY» MO CPOKaM W BHUAAM pabOThl OTPaKEHBHI B
[Tpunoxenun 1.

Conep:xanue pa3aeoB IMCHUIIAHBI.

Tema 1. Cioco0bl MogeTMPOBAHHSI HECYIIMX KOHCTPYKIHMH TPAHCIIOPTHO-
TEXHOJIOTMYECKHX KOMILICKCOB Ui pacyera HalpsKeHHO-1e(OpMHPOBAHHOIO
COCTOSIHUA ¥ OLlCHKHU NIPOYHOCTH.

Buapl pacdyeTHBIX CXEM HECYIIMX KOHCTPYKLIHMM TPaHCIIOPTHO-TEXHOJOTHYECKUX
KOMILIEKCOB. OCOOEHHOCTHM MOJEIMPOBAHUSl 3JIEMEHTOB U  y3JI0OB  HECYIIHX
KOHCTPYKIIMH TPAHCIIOPTHO-TEXHOJOTHYECKUX KOMILIEKCOB. COMOCTAaBIEHUE TUITUYHBIX
pacyeTHBIX MOJENEN, BUAOB HarpykeHus, MetonoB ucciaenosanuss H/IC n xpurepues
OLICHKM MPOYHOCTU PEAbHBIX HECYIIMX KOHCTPYKLMI aBTOMOOWIJIEW M TPAKTOPOB C
pacyeTHbIMH CXEMaMH, BHJaMHM Harpys3ok, meronamu pacuera HJIC m kpurepusmu
OLICHKM IPOYHOCTH, M3y4YaeMbIMHU CTYyACHTAMU B KypC€ CONPOTHUBIICHUS MaTEPUAJIOB.
Oranbl CO3AaHUS PACUETHBIX CXeM HecylHX cucteM. OCOOEHHOCTH pPacCyYETHBIX CXEM
HECYIIIUX CUCTEM U CHOCOOBI MOJIEIMPOBaHUS. MeToAbl UCCIIEOBaHNUS KOHLIEHTPALUU
HAaIIpSDKEHUM C MOMOIIBI0 METOAA KOHEYHBIX JJIEMEHTOB B HECYIIHMX KOHCTPYKLMAX
TPAHCIOPTHO-TEXHOJIOTMYECKUX  KOMIUIEKCOB. OCHOBHBIE  3Tambl  BBINOJHEHUS
pPacyeTHOro aHajau3a HaIpsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHHUSI METOJJOM KOHEUHBIX
anemMeHToB. [lorpemHocTy mpu pacyerax METOJOM KOHEUHBIX JJIEMEHTOB HECYIIUX
KOHCTPYKIMH MOOWJIbHBIX MallivH. [IpenMy1iecTBa 1 HEIOCTATKU PACYETHBIX MOJIX0/I0B
Mpy 00ECIIEYEHUH MTPOYHOCTH HECYIIUX CUCTEM MOOMIIbHBIX MaluH. [1yTy moBbilieHUs
TOYHOCTM  KOHEUHO- DJJIEMEHTHOIO  aHaji3a  HalpsHKeHHO-Ae()OpPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKUUWA aBTOMOOMIIEN U TPAKTOPOB.

Tema 2. Buabl mnpegeJbHOr0 COCTOSHHUS HECYIIMX KOHCTPYKUMM
TPAHCHOPTHO-TEXHOJIOIHYECKHX KOMILJIEKCOB M KPUTEPHH OLIEHKH IIPOYHOCTH.

[IpoYHOCTH MpU CTATUYECKOM HArPYKEHUHU. | UITOTE3BI MPOYHOCTH. Y CTATOCTHAS
nmpouyHocTtb. KpuBas ycramoctu. ManmonukinoBasi, MHOTOLUMKIIOBAs — yCTajOCTh,
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HEOTrpaHUYEHHAs I0JITOBEYHOCTh. Y PaBHEHHE KPUBOM YCTaJIOCTH B CTEIIEHHOU (popme.
[Ipenen BBIHOCIMBOCTH OOpa3lia Mpu CUMMETpUYHOM LuKIe. [Ipenen BBIHOCIMBOCTH
netand. MakTopel, BIMAIONIME HAa H3MEHEHHME Ipeleia BBIHOCIMBOCTH JCTAIH I10
OTHOIIEHUIO K TMpeAesly BBIHOCIMBOCTH o0Opa3ua. BiusHue acummeTpuu IHKiIa
Harpy>kKeHHUsl Ha XapaKTEPUCTUKHA CONPOTUBIIEHUS yCTAIOCTH. /narpamMmma npenenbHbIX
ammunty 1. Koag¢uuuenT 3anaca Npo4HOCTH 10 KPUTEPUIO CONPOTUBIICHUS YCTAIOCTH.
HakoruieHue noBpexAcHUI B KOHCTPYKLIMH. [MIIOTE3a JMHEHHOTO CyMMHUPOBAHUS
NOBPEXKJICHUN. Pacder [OJTOBEYHOCTH JAETAIM C  WCIOJIB30BAHMEM THIIOTE3BI
JUHEWHOTO CYMMHPOBAHMS IIOBpEXIACHUW. MeTroapl cXxemaru3anuu Cly4dalHbIX
IIPOLIECCOB  HArpy>keHWs. Pacuerbl KOHCTPYKIHMM Ha YCTAIOCTHYIO IPOYHOCT.
IIpenenpHble CcOCTOSHUS TpU IOTepe ycTomuuBOoCTH. [IpenmenpHoe cocTosiHME 1O
KpuTepHuro u3Hoca. [IpenenbHoe cocTossHUE O KPUTEPUIO KOPPO3HH.

Tema 3. MeToabl onpeiesieHUs1 HATPY30K VIS MOAeJTUPOBAHUSA U pacyeTa Ha
NPOYHOCTH HECYLUUX KOHCTPYKIUI TPAHCIHOPTHO-TEXHOJIOIMYECKHX KOMILIECKCOB.
Pacuyer Ha NPOYHOCTH B BEPOSATHOCTHOM IMMOCTAHOBKE.

Tunuunele Haubosiee TSHKENbIE PEXKUMBI HArpy>KEHUs HECYLIUX KOHCTPYKLMN
MOOWJIBHBIX MAalIMH MpPU 3KCIUTyaTallud. MeTonbl UCHBITAaHUN [UIS HMCCIEIOBAHUSA
Harpy304HbIX pEXHMMOB. MeETOAbl OLICHKA I1apaMeTpOB CIIyYaWHBIX IIPOLIECCOB
HaprykeHus. OLEeHKa NPOYHOCTH HECYUIMX KOHCTPYKLUMH MOOWJIBHBIX MAIlUH MpH
ciyyallHeIX Harpy3kax. IloHAaTtne BeposTHOCTM HepaspyweHus. CBsA3b 3HAYCHUU
Ko3(p(UIMEHTOB  3amaca  MPOYHOCTH, BBIYUCJIIEHHBIX B TPaJAULMOHHOMN
JIETEPMUHUPOBAHHOM MMOCTAHOBKE, CO 3HAUCHUSIMU KOA((PHUIIMEHTOB 3amaca NpO4YHOCTH,
BBIYMCJIEHHBIX B BEPOSITHOCTHOM ITOCTAHOBKE.

Tema 4. Oco0eHHOCTH pacyeTa HA NPOYHOCTH CBAPHBIX KOHCTPYKIMIA
TPAHCHOPTHO-TEXHOJIOTMYECKUX KOMILJICKCOB.

Turbl CBapHBIX COEOMHEHMM M UX CBOMCTBA. [IpenenbHbIE COCTOSIHUSA CBapHBIX
coenuHeHnid. KoHUEHTpanus HanpsoKeHWd B CBAPHBIX COeAUMHEHWsAX. Vcmbrtanus
CBApPHBIX COEIMHEHHUW. MeToapl pacuera Ha NIPOYHOCTb CBAPHBIX KOHCTPYKIIUU.
OcoOeHHOCTH pacyeTa Ha MPOYHOCTb CBAPHBIX KOHCTPYKIMH. (OCOOEHHOCTH
MOJEIUPOBAHUs CBAapHBIX Y3JI0B HECYLIUMX CUCTeM. KOHIEHTpanus HanpsoKeHUW B
CBapHbIX KOHCTPYKIMSX Ky30BOB aBToMoOuieil. IlpuMmeHeHune Merona KOHEUHBIX
AJIEMEHTOB I UCCIENOBAaHNs KOHUEHTPALUHA HANPSUKEHUN B CBAPHBIX KOHCTPYKLHMAX.
IIprunHBI IOSABIIEHKS YCTAIOCTHBIX MIOBPEXKICHUN B CBAPHBIX KOHCTPYKIUAX

Tema 5. KoHCTPYKTOPCKO-T€XHOJIOTHYECKHE  MeETOAbl  MOBBIIIEHUS
NPOYHOCTH CBAPHBIX KOHCTPYKUMU TPAHCIIOPTHO-TEXHOJIOTHYECKMX KOMILIEKCOB.

[IpaBriia KOHCTPYMpPOBAHMS CBApPHBIX Y3JIOB HECYIIMX HECYLUIMX KOHCTPYKLIHM
TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMIUIEKCOB C YJIYYIIEHHBIMH XapaKTEPUCTUKAMHU
MIPOYHOCTH. TEXHOIOTNYECKUE MEPBI TOBBIIEHUS TPOYHOCTH CBAPHBIX KOHCTPYKIIUH.

Tema 6. CTpykTypHas MeXaHHKA KOMIIO3UIMOHHBIX MAaTEPHAJIOB,
NPUMEHSEMbIX B HeECYIIUX KOHCTPYKUHUSIX TPAHCIHOPTHO-TEXHOJIOIMYECKHUX
KOMILIEKCOB

CpaBHEHHE KOMIIO3ULMOHHBIX MAaTE€pUalOB C KOHCTPYKLMOHHBIMU CTalsIMU WU
CIUIaBAMM 10 IIOKA3aTejlsIM yAEJIBHOW NPOYHOCTH M YJEJIBbHOW JKECTKOCTH.
Knaccupukanmm KOMMO3UMIIMOHHBIX MaTEpHaJOB MO TUIY MATPHUIBl, MO THUITY



apMHUPYIOIIMX  BOJIOKOH, IO THUIly AapMHpPOBaHuA. MexXaHUYEeCKHME CBOWCTBA
KOMITO3UIIMOHHBIX MAaTE€PHAJIOB.

Tema 7. Meroabl 4YyBCTBUTEJIbHOCTH B 3aJa4ax ONTHMAJBHOIO
NPOCKTHPOBAHUA KOHCTPYKIHMH TPAHCHOPTHO-TEXHOJIOTHYECKUX KOMILIEKCOB.

OnTuManeHOE  NMPOEKTHPOBAHWME  KOHCTPYKLUUM  TPaHCIOPTHO-TEXHOJIOIMYECKHX
KOMIUIEKCOB Ha OCHOBE AaHAJIM3a YyBCTBUTEJIBHOCTH. lIprMeHEHME METOJa KOHEYHBIX
AJIEMEHTOB Ul aHaJIW3a YyBCTBUTEIBHOCTH. MeToa pacdyeTa 4YyBCTBUTEIBHOCTH B
cratuueckux 3agadax. [Ipsmoil merox nuddepennmpoBanus. Metoa CONpPSHKEHHBIX
NEPEeMEHHBIX. AHAJINW3 YyBCTBUTEIBHOCTH B 3a/ladyaX Ha COOCTBEHHBIC 3HAYCHHS.
OnTuMusanusi 4YacTOoT COOCTBEHHBIX KosieOaHWi. Makcumuzanus KpPUTHYECKUX
HArpy30K MOTE€pPU YCTOUUYHUBOCTH.

MeTo 9yBCTBUTEIBHOCTH MPH MPOSKTUPOBAHUU (HOPMBI KOHCTPYKLMHU B 3a7adax
CTATUYECKOT0 Harpy>XeHUsl KOHCTPYKUUI TPAaHCIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB.
Mareprnanbnas ~ npousBogHas.  Popma, Kak  IapaMeTp  IPOEKTUPOBAHMS.
[TapameTpuueckoe mpeacTaBieHuEe IpaHdll. UyBCTBUTEIBHOCTH MPU NMPOEKTUPOBAHUU
(GOpMbI KOHCTPYKLIMH B 3aJadyax ONpPEIENCHUs] COOCTBEHHBIX YacTOT KOJEOAaHUH U
KPUTHYECKHUX HArpy30K IIOTEPH YCTOMYHUBOCTH.

MeTox KOHEUHBIX 3JIEMEHTOB B 33/1a4ax ONTHMHU3alUN KOHCTPYKUUN TPAaHCIOPTHO-
TEXHOJIOTHYECKUX KOMIUIEKCOB. [Iponenypsl penieHus 3a1adyd ONTUMU3AUMU HA OCHOBE
METO/Ja KOHEUYHBIX OJJIEMEHTOB C IPUMEHEHUEM aJITOPUTMOB  HEJIMHEHHOIO
IIPOrpaMMHUPOBaHUS.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

Meroauka TmpenoAaBaHus JUCHUIUIMHBL «MaTemMaThuueckoe MOAEIUPOBAHUE
TPAHCIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB» M pealn3aiuus KOMIIETEHTHOCTHOIO
IIOIX0/1a B M3JIO)KEHWHU M BOCIHPHUATUM MaTepuaja IMpeayCMaTpUBAET HCIOJIb30BaHUE
CJIEYIONIMX aKTUBHBIX (DOPM MPOBEACHUS TPYIIOBBIX, UHIUBUIYATbHBIX, Ay IUTOPHBIX
3aHATHI B COYETAHUM C BHEAYJUTOPHON pabOTOM C 1eNbi0 POPMUPOBAHUS U PA3BUTHS
PO EeCCUOHATIBHBIX HaBBIKOB, 00YUYaOIIUXCS:

— TMOATrOTOBKA K BBHINOJHEHHUIO MPAKTUUYECKUX 3aHITHUM B KOMIIBIOTEPHBIX
1a00paTopHUsX BY3a;

— TOJATOTOBKA, MPEJCTaBIEHWE U OOCYXKIEHUE NpPEe3EeHTAlUMi Ha CEMHUHAPCKHUX
3aHSTUSX;

— OpraHu3alys U MPOBEACHUE TEKYLIEro KOHTPOJIA 3HAHUN CTYACHTOB B (popme

0JIaHKOBOT'O TECTUPOBAHUS;
— MPOBEACHHUE MACTEP-KJIACCOB AKCIEPTOB M CIICIHAIMCTOB B 00JACTH YHCICHHBIX
METOJIOB ¥ HEMUHEMHON MEXAHUKH.

6. OneHo4HbIe cpeacTBa AJIs1 TEKYLIero KOHTPOJIS YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTAllUM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCKoe
o0ecnevyeHne caMOCTOATENbHON PadOThI CTYICHTOB.



B mpouecce o0OydeHHs HCHONB3YIOTCA CICAYIOIIUE OLIEHOYHBIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OLIEHOYHBIE CPEACTBA TEKYLIET0 KOHTPOJIS
yCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTALIUMI:

- IMOATOTOBKA K BBIIIOJHCHHUIO PACUCTHBIX MOZICJIBHBIX 3a/lda4 Ha IIPAKTHUYCCKHUX
3aHATHAX U UX 3alllUTa.

OneHouHbIE CpeAcTBa TEKYLIEr0 KOHTPOJS — yCIEBAEMOCTH  BKJIFOYAKOT
KOHTPOJIbHBIE BOMPOCHI W 3ajaHusi B (popme OJaHKOBOrO M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, Il KOHTPOJISI OCBOCHUS 00YUYaIOIIUMUCS Pa3/A€TIOB TUCIUIUINHEI.

OOpasubl TECTOBBIX 3aJaHUM, KOHTPOJBHBIX BONPOCOB W 3aJaHUid AJiA
MIPOBEICHMS TEKYLIEro KOHTPOJIA, 3K3aMEHALMOHHBIX OWJIETOB, IPUBEAEHBI B
MIPUIIOKEHUH 2.

6.1. ®oH OLIEHOYHBIX CPEICTB IJIS POBeIeHUS MPOMEKYTOYHOM ATTEeCTANNH
00y4JaoImMXcsl MO AUCHUILUIAHE (MOTYJIIO).

6.1.1. TlepeueHbp KOMIETEHIMN C YKa3aHHEM 3TaroB UX (HOPMHUPOBAHUS B MPOIECCE
OCBOCHHMSI 00pa30BaTEIBHON IPOTPaAMMBI.

B pesynbrare OCBOCHUS JUCHUIUIMHBI (MOAYJsi) (OPMHUPYIOTCS — CIEIyIOUTUE
KOMIIETEHIINH:

Kon B pe3yabTare ocBoeHHs 00pa30BaTe/IbHON POrPpaMMbI
KOMIIeTeHIIUH o0y4JarIuiics 10/2KeH 00,1a1aTh
[1K-1 CrniocoOeH oprann3oBbIBaTh pa3padoTky KoHCTpyKiuil ATC u ux
KOMITIOHCHTOB.

B mporecce ocBoeHuss 00pa3oBaTEIBHOW MPOTPaMMBI TaHHBIE KOMITCTCHIIUH, B
TOM YHUCJE WX OTACIbHBIC KOMITOHEHTHI, ()OPMHPYIOTCS TO3TAITHO B XOJ€ OCBOCHUS
00yJarommMMuUCs JUCIUIUIMH (MOIYJIeH ), MPAKTHK B COOTBETCTBUU C YUYEOHBIM IJIAHOM
Y KaJIeHJapHBIM TpauKoM yueOHOTro mporiecca.

6.1.2. Onucanue noka3sareyed 1 KPpUTEpPUEeB OLIEHNBAHUS KOMIIETCHIM,
(opMupyeMBbIX 110 HTOTAM OCBOEHMS TUCIHUILINHBI (MOAYJIs1), ONMCAHUE LKA
OlLlCHUBAHMUSI.

[Toka3arenemM OLICHUBAHWSI KOMIIETEHLIMM Ha  pa3iMUHBIX dTamax HX
dbopMupoBaHUs SBISETCS NOCTIKEHHE OOYYalOIUMUCS IJIAHUPYEMBIX PEe3yJIbTaToOB
00y4eHUs MO JUCHUIUIUHE (MOTYIIIO).



IIK-1 Cnoco0eH oprann3oBbIBaTh pa3padoTky KOHCTpPYKIUil ATC 1 HX KOMIIOHEHTOB.

Kpurtepuu onenuBanus

IHoka3areyanb
2 3 4 5)
3HATh: OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
6azoBble JIEMOHCTPUPYET MOJIHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET YaCTHUUYHBIE | AEMOHCTPUPYET
TEOpPETHICCKHE OTCYTCTBHUE WJIH HETIOJIHBIE TEOPETUIECKHE | TEOPETHUECKUE 3SHAHUS B TIOJTHBIE
OCHOBBI HEIOCTaTOYHOE COOTBETCTBHE | 3HAHWSA B O0JIACTH o0xacTi 6a30BBIX TEOPETHUIECKIE
MaTEeMaTHIECKOTO 3HaHUI 0a30BBIX 0a30BBIX TCOPETUIECKUX TEOPETHICCKUX OCHOB 3HaHUA B 0071aCcTH
MOJICITUPOBAHUS TEOPETHIECKIX OCHOB OCHOB MaTeMaTHIECKOTO MaTeMaTHIECKOTO 0a30BBIX
HaIpsHKEHHO- MaTeMaTHIECKOTO MOJICITUPOBAHHS MOJICITUPOBAHHS TEOPETHICCKUX
ne(OPMHUPOBAHHOT | MOICITHPOBAHUS HaINpsKEHHO- HaTpsKEHHO- OCHOB
0 COCTOSIHUS U HaMpsAKEHHO- nedopMHpOBaHHOTO neopMUpPOBaHHOTO MaTeMaTHYECKOTo
OLICHKH IIPOYHOCTH | Je(hOPMHUPOBAHHOTO COCTOSIHUS M OLICHKU COCTOSIHUS M OLICHKU MOJIeIUPOBaHUS
KOHCTPYKLUI COCTOSIHUS ¥ OLICHKH MPOYHOCTU KOHCTPYKIMH | IPOYHOCTH KOHCTPYKIHUH HanpsKEHHO-
TPaHCHOPTHO- MIPOYHOCTH KOHCTPYKITHH TPAHCHOPTHO- TPaHCHIOPTHO- neopMUpPOBaHHO
TEXHOJIOTHYECKUX TPaHCHIOPTHO- TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX I'O COCTOSIHUS U
KOMILJICKCOB. TEXHOJIOTHYECKUX KOMIIJICKCOB. KOMIIJIEKCOB, HO OIIEHKU
KOMILIICKCOB. Jormyckarorcst JIOITY CKarOTCS MIPOYHOCTH
3HAYHTENbHBIC OLTHOKH, HE3HAYUTCIBHBIC OMMOKH, | KOHCTPYKITHHA
TIPOSIBIISCTCS HETOYHOCTH, 3aTPYJHCHUS | TPAHCIIOPTHO-
HEIOCTaTOYHOCTh 3HAHUH, | IPU aHATUTHIECKUX TEXHOJIOTHIECKUX
O psITy TIOKa3aTeet, oTIepanusIX. KOMILIIEKCOB,
00yJaromuics cBO0OOTHO
UCTIBITHIBACT onepHupyer
3HAYUTEIbHbIC NpUOOPETEHHBIM
3aTpyIHEHUS IPH U 3HAHHUAMU.
OTepPUPOBAHUH 3HAHUSIMHU
IIPU UX TIepeHoce Ha
HOBEIC CUTYAIlHH.
yMeThb: OOyuaromnuiicst He ymeeT win B | OOy4aromuiics OO6yuatomtuiics OO6yuaromtuiics
MPOSIBIIATH HEI0CTaTOYHOH CTENeHH JIEMOHCTPHUPYET HEMOJIHOE | AEMOHCTPUPYET YaCTUYHOE | IEMOHCTPUPYET
TBOPYECKHUH yMeerT: COOTBETCTBHE COOTBETCTBHE CIECAYIOUINX | TOJHOE
MOJXO0J IPU MPOSIBISATH TBOPUYECKUN CIEAYIOIINX YMEHUMN: YMEHMM: COOTBETCTBHE
pa3paboTke MOJIXO[] ITPpU pa3paboTke CIIETYIOTIX
pacyeTHBIX pac4eTHBIX MOAEIEH IIPOSIBIISATH TBOPYECKUI IIPOSIBIISATH TBOPYECKUI YMEHHUI:
Moenei TPaHCIIOPTHO- TIOJIXOJT TIpH pa3paboTke MOJIXOJT TIpH pa3paboTke
TPAaHCIOPTHO- TEXHOJIOTHIECKHAX KOMIUICKCOB | PAacYeTHBIX MOJEIeH pacUeTHBIX MOZETCH MIPOSIBIISATH
TEXHOJIOTHYECKUX JUTSL BBITTOJTHCHUS TPaHCIOPTHO- TPaHCHIOPTHO- TBOPYECKHIA
KOMILJIEKCOB ISt MaTeMaTHIECKOTO TEXHOJIOTHIECKUX TEXHOJIOTHIECKUX MOTXO1 TIPH
BBITTOJTHEHHS MOJICITUPOBAHUS UX KOMILIEKCOB IS KOMILICKCOB JISI pa3paboTke
MaTEeMaTHYECKOTO HaTpsKESHHO- BBITTOJIHEHUS BBITTOJTHEHUS pacueTHbIX
MOJICIUPOBAHMA UX | J1e(OPMHPOBAHHOTO MaTEeMaTHYECKOTO MaTeMaTHYECKOTO Mozenei
HaIpsKeHHO- COCTOSIHUS M OIICHKH MOJICTUPOBAHMS UX MOJICTUPOBAHMS UX TPaHCHOPTHO-
JneopMUpPOBaHHOT | TMPOYHOCTH; HaInpsKEeHHO- HaTnpsKEeHHO- TEXHOJIOTHYECKUX
0 COCTOSIHHS U CaMOCTOSATENIFHO OCBANBATh J1e(OPMHUPOBAHHOTO J1e(OPMHUPOBAHHOTO KOMIIJIEKCOB ISt
OIIEHKH MPOYHOCTH; | HOBBIC BOZMOKHOCTH COCTOSIHUS ¥ OIICHKH COCTOSIHUS ¥ OIICHKH BBITTOJTHEHHS
CaMOCTOSITENILHO Pa3BUBAIOIIHXCS MPOYHOCTY; IPOYHOCTY; MaTEMaTUYECKOTO
OCBAaMBaThb  HOBBIE | MPOrPaMMHBIX IPOTYKTOB CaMOCTOSITENIbHO CaMOCTOSITENIbHO OCBauBaTh | MOJEIUPOBAHUSA
BO3MOXKHOCTH MaTeMaTUYECKOro OCBaMBaTh HOBBIE HOBBIE BO3MOKHOCTHU UX HaNpsKeHHO-
Pa3BUBAIOIINXCS MOJIEIUPOBAHHUS. BO3MOKHOCTH pa3BUBAIOIIKXCSA neopMUpPOBaHHO
MPOTPaAMMHBIX pa3BUBAIOIIKXCSA IPOrpaMMHBIX MIPOJYKTOB | TO COCTOSIHUS U
IPOAYKTOB HIPOTrpaMMHBIX MPOJYKTOB | MareMaTHYECKOrO OLIEHK!U
MaTEeMaTHIECKOTO MaTeMaTHYECKOTO MOJICITUPOBAHMUSL. MIPOYHOCTH;
MOJICITUPOBAHHUS. MOJICITUPOBAHMSL. ‘YMeHHS 0CBOEHBI, HO CaMOCTOSTENIFHO
JIOTTy CKaroTCS OCBaWBaTh HOBBIE
JonyckatoTcs HE3HAYMUTEIJIbHBIC OIIMOKH, | BO3MOXKHOCTH




3HAYUTEIbHBIC OLINOKH,
MPOSIBIISIETCSI
HEI0CTATOYHOCTh
BJIaJICHUSI HABBIKAMU TIO
Py MoKa3aTenei,
OO6yuarouuiics
UCTIBITHIBACT
3HAYHUTEIILHBIC
3aTpyIHECHUsS [IPU
MPUMEHEHUH HABBIKOB B
HOBBIX CUTYyallUsIX.

HETOYHOCTH, 3aTPYIHECHUS
MIpU IEPEHOCE YMEHHUM Ha
HOBBIE, HECTaHJAPTHbIE
CUTYallUH.

Pa3BUBAIOIIHXCS
MIPOrPaMMHBIX
MPOJyKTOB
MaTeMaTHYECKOTO
MOJICITUPOBAHHUSL.
CBo60HO
omepupyer
PUOOPETEHHBIM
U YMCHUSIMH,
MPUMEHSET UX B
CUTYaIUSIX
MOBBIIICHHON
CIIO’KHOCTH.

BJIA/IETh:
HaBbIKaMU
UCTIONBb30BaHUs
MPOTrpaMMHBIX
CPEICTB
MaTEMaTHYECKOTO
MOJIEIUPOBAHHS
KOHCTPYKLUHI
TPaHCIOPTHO-
TEXHOJIOTMYECKHUX
KOMILIEKCOB ISt
aHanusa
HaIPSKEHHO-
nedopmupoBaHHOT
0 COCTOSIHHS U

OLICHKHU NPOYHOCTH.

OO0yyaroruiics He BIaaeeT
WU B HEJOCTATOYHOM
CTCTICHH BIIAJCeT HaBBIKAMU
HCIOJIb30BaHMUsI IIPOTPAMMHBIX
CPEICTB MaTeMaTHIECKOTO
MOJICIMPOBAHUS KOHCTPYKIHUIT
TPaHCIIOPTHO-
TEXHOJOTHYCCKHUX KOMIIJICKCOB
JUTS aHAITH3a HATPSOKCHHO-
nehopMHUPOBaHHOTO
COCTOsSIHUSA U OLICHKH
MPOYHOCTH.

OO6yuaroniuiics He B
MOJIHOW Mepe BilafieeT
HaBBIKAMH
UCIIOJIE30BAHUS
IPOTPaMMHBIX CPEICTB
MaTeMaTHYeCcKOro
MOJCITUPOBAHUS
KOHCTPYKLUI
TPaHCIIOPTHO-
TCXHOJIOTHYCCKHUX
KOMIUIEKCOB JJIs aHaJIM3a
HaIpsHKEHHO-
nedopMHpOBaHHOTO
COCTOSIHHS M OLICHKH
IPOYHOCTH.

Homnyckatores
3HAYUTENNbHBIC OIINOKH,
MPOSIBIISIETCS
HEeI0CTaTOYHOCTh
BJIaJICHHS HABBIKAMH TIO
pAly mokazartenen,
OOGyuarouiicst
UCTIBITHIBACT
3HAYUTEIbHbIC
3aTpyJHEHHS TIpH
MPUMEHEHNHU HaBBIKOB B
HOBBIX CUTYyalUsIX.

OOy4Jarouuiics 9acTUIHO
BJIAJICCT HABBIKAMH
HCIIOIb30BaHHUs
MPOTPAaMMHBIX CPEACTB
MaTeMaTHYECKOTro
MOJICTUPOBAHHUS
KOHCTPYKLUH
TPaHCIIOPTHO-
TCXHOJIOTHYCCKHUX
KOMIUIEKCOB JIJIs aHaJIM3a
HAaIpsHKEHHO-
Je(OPMHUPOBAHHOTO
COCTOSIHUSA U OLICHKH
MPOYHOCTH.

HaBbIKH OCBOCHBI, HO
JIOTYCKAIOTCS
HE3HAYMTEIIbHbIC OLINOKH,
HETOYHOCTH, 3aTPyTHCHHUSI
[P NIEPEHOCE YMEHHH Ha
HOBBIC, HECTAHAAPTHLIC
CUTYaIUH.

OO0yuaromuiics B
ITOJIHOM 00BeME
BJIaZIEET
HaBBIKAMU
HCIIOIB30BaHML
MPOTrPaMMHBIX
CpeacTB
MaAaTEMATHUYCCKOI'O
MOJICIUPOBAHHS
KOHCTPYKLIUH
TPaHCIOPTHO-
TEXHOJIOTHYCCKUX
KOMILUIEKCOB IS
aHanu3a
HAMpPSHKEHHO-
neopMUPOBAHHO
IO COCTOSIHUSA U
OLIEHKH
MPOYHOCTH.
CBo60H0
NIPUMEHSET
HOHy‘IeHHbIe
HABBIKU B
CI/ITyaL[I/IHX
MHOBBIIIEHHON
CIIO’KHOCTH.
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[[Ixanbl OLIEHWBaHUS PE3YJbTATOB MPOMEXKYTOYHOM aTTECTAallUM U HUX
OTIMCAHUE:

dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexyTouHas arrectanus 00ydaromuxcs B popMe dK3aMeHa MPOBOIUTCSA
0 pe3yJbTaTaM BBITIOJIHEHHS] BCEX BUIOB YUe€OHOW paboOThI, MPEeTyCMOTPEHHBIX
y4eOHBIM IIJIJAHOM 10 JaHHOW JUCHMIUIMHE (MOIYJII0), MPU STOM YUHUTHIBAIOTCS
pe3yJIbTaThl TEKYUIETO KOHTPOJISI YCIEBAEMOCTH B TedueHue cemectpa. OleHka
CTENEHU JTOCTHKEHUSI O00y4YaroNIMMUCS MIIAHUPYEMBIX pe3yJbTaTOB OOYyYEHHUs IO
JUCHUIUIMHE (MOJYJI0) TPOBOAMUTCS NPEnoJaBaTeseM, BEIYyIIUM 3aHSATUS 110
JUCHUUIUIMHE  (MOIYJI0)  METOAOM  d3KCchepTHOM  omeHku. [lo  wutoram
MPOMEXKYTOUHON aTTECTAMU O AUCIHUIUIMHE (MOIYJI0) BBICTABJISETCS OLICHKA
«OTIIMYHOY, «XOPOIIO», «yIOBIETBOPUTEIBHO» UJIU «HEYI0OBICTBOPUTEIIBHOY.,

K npoMmexyToyHO#l — aTTecTallMd  JOMYCKAalOTCSl  TOJIBKO — CTYJEHTHI,
BBINIOJTHUBIIIME BCE BHJAbBl Y4yeOHONH paboThl, MPEAyCMOTPEHHBIC pabouei
MpOrpaMMoOi MO JUCHUIUIMHE MaTreMaTH4eCKOe MOJEIIMPOBAHHE TPaHCIOPTHO-
TEXHOJOTUYECKUX KOMILJIEKCOBY: MPOLLIN MPOMEKYTOUHBIA KOHTPOJIb.

HIxaJjia oneHUBaAHUA Onucanne

BoinonHensl Bce BHJBI  yueOHOW paboOThl, NPESyCMOTPEHHBIE
yueOHbIM MmaaHoM. CTYJEHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHMI, HaBBIKOB IPUBEJECHHBIM B TaliMIax IOKa3aTeseH,
onepupyeT NpHOOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBIKaMH,
MPUMEHSIET UX B CHUTyalUsX MOBBIIIEHHOHN ciioxHOCTH. [Ipu atom
MOTYT OBITh JIONMYIIEHbl HE3HAUYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS NPU AHAIUTHYECKHUX OIEpalusX, MepeHoce 3HAHUN U
YMEHHI Ha HOBBIE, HECTAHJIAPTHHIE CUTYAIIUH.

OTIIMYHO

BrimonHeHs! Bee BUJIbI yueOHOH paboThl, MpelyCMOTPEHHbIE
y4€OHBIM IJIAHOM.

OOyuaromuiicss AEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUM,
Xopomo YMEHHUMH, HaBBIKOB 110 IIpeMeTy. HaBbIKM OCBOEHBI, HO AOITYCKAKOTCS
HE3HAYUTENIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYJHEHUS IIPU MepeHOCce
YMEHHU Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIIUH.

BrinonHeHs! Bee BUIbI yueOHOH paboThl, MpeyCMOTPEHHbIE
y4€OHBIM IJIAHOM.

OOyuaromuiicss AEMOHCTPUPYET 3HAUUTENbHbIE OLIMOKHU, MPOSBISAET
Y 10BNETBOPUTENBHO | HEJOCTATOUHOCTh 3HAHUM, YMEHHM U BIAJCHHUs HaBbIKAMHU 110
HECKOJIbKUM  TeMaM mpeaMera. OOydaroluiics HCHBITHIBAET
3HAYUTENIbHbIE 3aTPYJHEHHS IPU IPUMEHEHUH YMEHUN 1 HaBBIKOB B
HOBBIX CUTyalUsX.
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He BeimmonmHen oauH wiM Oojee BHIOB Y4eOHOH pabOTHI,
IPEAyCMOTPEHHBIX y4eOHBIM IUTaHOM. CTYOeHT JEMOHCTPHPYET
HETOJHOE COOTBETCTBHE 3HAHUN, YMEHH, HABBIKOB ITPUBEICHHBIM B
TabJIMIAX T[OKa3aTeseil, OMyCKAalOTCsl 3HAYUTENbHBIE OIIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHWW, YMEHHMH, HABBIKOB IO psAy
MIOKa3aTeNei, CTYJCHT HWCHBITHIBACT 3HAUYNUTEIbHBIC 3aTPYIHCHUS
IpU ONEPUPOBAHMM 3HAHUSMHU W YMEHUSMH IpPU HUX TEpeHoce Ha
HOBBIE CUTYaIHH.

HeynosnersopurensHo

@DOHBI OIEHOYHBIX CPEACTB MPEACTABICHBI B MpWIOKEHHH 4 K paboueit
IIPOTPaMMe.

®oH/bI OLIECHOYHBIX CPEICTB MpeACTABJIEHbI B IPUJIOKEHUH 2 K padoueit
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOpMAITMOHHOE o0ecniedyeHne JTUCHUIIMHBI.

a) OCHOBHAs JIMTepaTypa:

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

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

0) JOMOJIHMTEeJIbHAS JIUTEepaTypa:

bopnosckuii, I. A. DOU3NYECKUE OCHOBBI  MaTEMaTHYECKOIO
MOJICIUPOBAHUS ;| YICOHHK U MPAKTUKyM i By30B / ['. A. bopmoBckuii, A.
C. KongpareeB, A. YHoynepu. — 2-¢ u3a., ucnp. ¥ aom. — MockBa :
M3patensctBo FOpaiit, 2020. — 319 c¢. — (Bricmiee obpazoBaHue). —

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

B) JJIEKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypPChl

Kypc «Maremarnueckoe MOAECIUPOBAHUE  TPAHCHOPTHO-TEXHOIOTHUECKHUX
KOMIIJICKCOB))
https://online.mospolytech.ru/course/view.php?id=4187

8. MaTepuajibHO-TeXHHMYECKOe oOecriedeHne JUCIUILTUHBI.

o Aynutopusi i JIEKIIMOHHBIX M TPAKTUYECKUX 3AHSATHUM: CTOJIBI
y4eOHBIE CO CKaMbsSMH, ayJUTOpHas JOCKa, HACTEHHBIA MPOCKIIMOHHBIA SKpaH.
Pabouee mecTo penogaBatens: CTOJ, CTYJI.

o KoMmmbproTepHslii  KJIacC:  CTOJIBI, CTyJbsi, MapKepHas JIOCKa,
KOMITBIOTEPHl C TPHUKIATHBIM TEMAaTHUYECKUM MPOTPAMMHBIM OOECIeYEHUEM,
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N

MOJIBECHOI MPOEKTOpP ¢ MHTEPAKTUBHOM N0CKOil. Pabouee mecTto mpemnoaaBarens:
CTOJI, CTYJI, KOMIIBIOTED.

9. MeTtoauyeckne peKOMeHIAMHU JJIS CAMOCTOATEIbHOI padoThl
CTYACHTOB.
3aayaMu CaMOCTOSITENIbHON PaOOThI CTYACHTOB SBJISIFOTCS:

CucreMarnzanys ¢ 3aKpEIUICHUE IOJYYEHHBIX TEOPETUYECKUX 3HAHUN U
NPAaKTUYECKUX YMEHUN CTYAEHTOB;
VYrnyOneHue u pacuiupeHrue TeOPETUYECKON MOATOTOBKY;
®opMHUpOBaHUE YMEHUN HUCIOJIH30BaTh HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIIUIO U CTICIIUATIbHYIO JTUTEPaATypy;
Pa3BuTHe MO3HABATENBHBIX CIIOCOOHOCTEW M aKTUBHOCTU CTYACHTOB, TBOPUYECKOM
WHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;
Ucnonb3oBanue  marepuana, COOpaHHOTO W TOJY4YEeHHOTO B XOJIe
CaMOCTOSITENIbHBIX 3aHSATUH Ha TMPAKTUYECKUX 3aHATUAX, IPU HAMHUCAHUU
KYpPCOBBIX M BBIITYCKHOM KBalU(UKAIIMOHHOW paboT, mid 3ddexTuBHOM
MOATOTOBKY K UTOTOBBIM 3a4€TaM U K3aMEHaM.

N3ydyeHnne  OUCHUIUIMHBI  JIOJDKHO — COMPOBOXKAATHCS ~ MHTEHCHBHOM
CaMOCTOATENbHON PabOTON CTYJEHTOB C PEKOMEHJIOBAHHBIMHU IMPENO/IaBaTEIIIMU
JUTEPATypPHBIMU UCTOYHUKAMU U C MATEpUAIIAMH, TTOJTYYEHHBIMH Ha JIEKIIMOHHBIX,
MPAKTUYECKUX 3aHATHSAX U JabopaTopHbIX padorax. CTyACHT OJDKEH MOMHUTH,
YTO HAYMHATHh CAMOCTOSITEIbHBIC 3aHATHSA CJIEAYyeT C MEPBOTO JHA H3Yy4YEHUs
JUCHUIUIMHBI U MPOBOJUTH UX peryyisipHo. O4eHb Ba)KHO MPUIIOKUTH MAaKCUMyM
YCUJIUHM, BOJIM, YTOOBI 3aCTaBUTh ceOs1 pabOTaTh C MOJHON HArpy3Koil ¢ MEepBOro
JTHSL.

Kaxnpiii CTyIeHT HNODKEH caM IUIAHUPOBATH CBOIO CaMOCTOSITEIIBHYIO
paboTy, MCXOld U3 CBOMX BO3MOXKHOCTEH W NPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJTHEHHUE PAO0OTHI, co3daeT Oojee CIOKOMHYI0 OOCTaHOBKY, 4YTO B HTOIE
MTOJIOKUTENIBHO CKa3bIBAETCS HA YCBOCHHH MaTepuaa.

Ha ocHoBe wW3ydyeHHs PEKOMEHJIOBAHHOW JHUTEpaTyphl IeIecoo0pa3HO
COCTAaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, TIOJIOKEHHII U  OINpEICICHUH,
TPEOYIOIINX 3aMOMUHAHUS U HEOOXOAUMBIX JJIsl OCBOEHUS Pa3/IEOB IUCIUTLTUHBI.
Jlist  mnomoTBOpHOW pabOThl HEMAJIOBAXKHOE 3HAYEHHE HMEET OOCTaHOBKA,
opranuzanusi pabouyero mecra. HyxkxHo m00uThCS, 4TOOBI MeCTO pPabOTHI IO
BO3MOXHOCTH OBLJIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JieflaeT ee OoJiee
M1010TBOPHOM. [IpoAYyKTHBHOCTH pabOTHI 3aBUCUT OT MPABHJIHBHOTO YepEI0BaHUS
Tpyaa u otnbixa. [loaToMy Kaxapie 4ac WK JBa CIEAyeT JAeiarh, nepepsiB Ha 10-
15 MunHyT. BBIXOAHBIC THU JIy4llle TOCBATUTH AKTUBHOMY OTABIXY, 3aHATHUIM
CIIOPTOM, MPOTYJIKaMU Ha CBEXEM BO3Jyxe W T.1a. [lake mepexiiroueHrue ¢ 0OJHOro
BHJIa YMCTBEHHOM pabOThI HA JPYTOMl MOXKET CIIY>KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mecTo yaemnsieTcsi KOHCYJIbTUPOBAHHIO, KaK OJHON 13 (HopMm 00ydeHUs u
KOHTPOJISI CaMOCTOSATEIbHON paboThl. KOHCYNIbTUpOBaHUE MPEAIoiaracT 0CoObIM
oOpa3oM  OpraHM30BaHHOE  B3aUMOJEHCTBHE  MEXKIy  IIperojaBareiieM-
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KOHCYJIbTAHTOM M CTYACHTAMH, HAIIPABJICHHOC Ha PpaspCHICHUC HpO6J’I€M u
BHECEHME MO3UTUBHBIX U3BMECHEHUN B ACATCIbHOCTD CTYACHTOB.

9.1 Meroaguueckne YKa3aHUs MO BHINOJHEHUIO U 0()OPMIICHHIO
BBINOJHEHHBIX MPAKTHYECKUX 32/1aHUil 110 JucunILInHe «MaTteMaTudyeckoe
MO/IeJIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPEACTB)

9.1.1 TpedoBanus Kk 0oOPMIIEHUIO BHINOJHEHHBIX NPAKTHYECKUX 3aJaHUI

¢ BhINOJIHEHHOE MPAKTHYECKOE 33JaHHe JOJDKHO OBITh O(OPMIIEHO Ha JIMCTaX
dbopmara A4 cO CIEIYIOMUMHU TOJISIMH:

e JleBoe - 25 mm.
e Bepxnee - 15 mm.
e JlpaBoe - 15 mmMm.
e Hwmxnee - 15 wmm.

e BrinmonHeHHOE MpakTUYECKOE 3aJaHUE JIOJDKHO MMETh  TUTYJBHBIA  JIUCT.
[Ipumep odopmiieHHs] TUTYJIBHOTO JUCTA MOKa3aH B MPUIOKCHHUH.

e BrimonHeHHOE TPAKTUYECKOE 3aJaHHWE JOJDKHO  COJEP)KAaTh  CIETYIOIIHE
pa3Ieb:

Conepxanue.

Beenenue.

OcHOBHasi 4acTh.

3aKJIIOYCHHUE.

Cnucok HCMoiab30BaHHON JIUTEPATYPHI.

[Ipunoxenus (He SBISIIOTCA 00S3aTEIBHOM YaCThIO OTUETA).

e CrpaHumpl  OT4YeTa  JOJDKHBI ~ OBITH ~ TPOHyMepoBaHBL.  Hymepanus
HAYMHACTCS CO BTOPOM CTpaHWIBl. Ha TUTYJIBHOM JIMCTE HOMEpP CTpPaHWUIIC
HE TIPOCTaBIISCTCA.

e B oCHOBHOH 4YacTH HaxoIATCS BCE MPOHYMEPOBAaHHBIC TJIaBbl, maparpadsl u
nojamnaparpadsi.

Hywmepamus maparpadgoB u noamaparpadoB MPOU3BOATCS CICTYIOIMIUM

obpazom:

o [Ilepras nudpa obo3HAUaET HOMEpP TJIABBHI.

e Bropas mudpa - nopsaakosslii Homep naparpada.

e Tperbs mudpa - MOPAIKOBBIA HOMep mojmnaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 TiaBsl 3:

e |ll Onucanue pacueTHoil cxeMbl

e 3.2 I'paHMYHBbIC YCJIOBHS

e 3.2.5 I'paHuyYHbBIE YCJOBHUA MO NepeMelleHUAM

Hywmepamusi pucyHKOB TPOU3ZBOAMUTCS CIEAYIOIMIMM 00pa3oM:
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e IlepBas uudpa oO03HaYaeT HOMEp TJIABHI.
e Bropas mudpa - nopsakoBblii HOMEpP PHUCYHKa B IiaBe.

Hanpumep, pucyHOK B TyaBe 3, UMEIOIIANA IMOPAAKOBBIA HOMep 11:

e Puc. 3.11. J/InamoroBoe OKHO BBOJA HMCXOJHBIX JAHHBIX
Touka B KOHIIE Ha3BaHWsS TJIaBbl, maparpada, mogmaparpada M puCyHKa HE

craButTca. Ha3BaHnue riiaBbl MUIIETCS 3arJIaBHBIMU MOTY>KUPHBIMHU OyKBaMHu.
HasBanus naparpadoB u noamnaparpadoB MUIITYTCS CTPOYHBIMU
MOJTY>KUPHBIMU OYKBaMU, 32 UCKJIFOUEHHEM MEepBON OYKBBI, 3aTrJIaBHOM.

[Toamaparpadsl MOTYT OBITH BBIJICJIEHBI KYPCHUBOM.

Hymepamusi  ucnonb30BaHHOM — JHUTEpaTypbl  MPOM3BOAUTCS  JHOO B
anpaBUTHOM MOpsAAKE, JUOO MO MEpEe CChUIOK HAa HEE B TEKCTE KypCOBOWU
padoTHI.

[Tpumepsl oopMieHUST JIUTEPATYPHI.

Kuurn:

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

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

KypHaibi:

e bopucos 10.C., bnarosemenckuit FO.H., Imutpuuenko C.C.,
[TankpaToB H.M. AHan3 NpuMEHMMOCTH YPaBHEHNUN U UCCIIEIOBAHUE
dbopmbl KpuBOH ycTanocTH // 3aBojackast 1adopaTopus. Jlmarnocrtuka
marepuaion, 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 TpeGoBaHMs K COAEPKAHUIO PA3/IeJIOB BHINOJTHEHHBIX NPAKTHYECKHUX

3aJaHuH

1. B comepxanum JODKHBI OBITH TPEACTABICHBI Ha3BaHUS BCEX TIJIaB,
naparpadoB u noanaparpadoB C yKazaHHEM HOMEPOB HaYaJbHBIX CTPAHHUIL.

2. Bo BBCIACHHNH 000CHOBBIBACTCS AKTYAJIBHOCTL MW CTAaBUTCA LCJIb pa6OTBI,
MNEPCUUCIIAIOTCA PCHIACMBIC 3aJda4ud W HaCTCAd KPATKOC COACPIKAHUC BCEX

TrJIaB.

JUIsi  KypcOBOTO MPOEKTa, COAEPKAIIEero KOHKPETHBIE 3aJauM, JaeTcs

ITOCTAHOBKA 33/1a4.
TeopeTuueckasi paboTa MOKET HOCUTh OMUCATEIbHBIA WU

METOJMYECKUN XapakTep.

3. B ocHoBHOIi 4yacTH HOI[pO6HO OIIMCBIBACTCA ITOCICAOBATCIBHOCTE PCHICHUA

3aJa4u.

Ilpumepnbwiii TUIaH OCHOBHOW 4aCTH

[ToctanoBka 3amaun. CBegeHuss 00 OOBEKTE HCCIEAOBAHUS U
00J1aCTH MAIIMHOCTPOCHHS.

Teopernyeckue OCHOBbI  pEIICHUA  337a4H, HCIOJIb3yEMbIE
AJITOPUTMBI.

Omnucanue MporpaMMHOTO OOecrieueHus

NcxoaHbie TaHHBIE, OMUCAHUE PACYETHOW CXEMBI.

Xapakrepuctukun momenn MKD. KonudecTBo 371€MEHTOB, Y3IIOB,
CTEIIEHEH CBOOOEI.

OnurcaHue TUIIOB KOHEYHBIX AJIEMEHTOB.

Nudopmarust 06 ycraoBUsSX 3aKpEIUICHUS U HATPY>KECHHUS.
[locnenoBarenbHOCT  (DOPMUPOBAHUS ~ MOJEIM  CPEACTBAMU
nporpammbel MKD, 0cOO€HHOCTH MOATOTOBKH MOJIEIH.
Nudopmanus o npouecce pelieHus 3agauu.

CBeneHus O KOMIBIOTEPE, XapaKTepUCTHKaX mporpammbl MKDO
(Ha3BaHUe, BEpcCHs, BO3MO>KHOCTH), HEO0OXOTUMBIX
BBIYUCIIUTEIBHBIX PECYPCax, BDEMEHH PEILICHHUS.

AHan3 pe3yiabTaTOB PACUETOB.

4, B 3akjJIl0OYeHMH  JAeTCsA KpaTkas OIeHKAa W  OCHOBHBIC  BBIBOJBI
BBITIOJTHEHHON palOTHI.

5. B npujoxkenue BbIHOCUTCS HWHGOPMAIMOHHBIN MaTepual, HE TPEOYIOIIHiA
JIETATHHOTO PaCCMOTPEHHSI B OCHOBHOM 4acTH (Hampumep, TabauIbl, rpaduki,
PUCYHKH, TUCTUHTH IPOTPaMM | T.I1.)
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9.1.3 TpeGoBaHus K BHINOJHEHUIO MPAKTUYECKUX 3aJaHU

1. IlpakTrueckoe 3aJjaHuEe JOJDKHO OBITh OQOPMIIEHO COTJacHO TpeOOBaHUAM
yKa3aHHBIM BBIIIIE.

2. ConepxaHue MPAKTUYECKOTO 3a/laHus JTOJIKHO COOTBETCTBOBATh
NEPEUMCIICHHBIM BBIIIE TPEOOBAHUSIM.

3. IlpakTrueckoe 3ajaHUE JOJDKHO OBITH CIIaHO 3a JIBE€ HEJCIM 0 OKOHYaHUS
ceMecTpa.

10.MeT0zmqec1me PEKOMEHIANUMN IJIA IIPpenoaaBaTe s

B3anmonelictBue mpenojaBaTessi CO CTyAEHTAaMHU MOYKHO pas3lelinTh Ha
HECKOJIbKO COCTaBJIAIONIMX — JIEKIIMOHHBIE, MPAaKTUYECKHE U JIabOpaTOpHbIE
3aHATUA M KOHCYJIbTHpOBaHue. lIpenomaBarens JOJDKEH I1OCIEA0BATEIBHO
BBIYMTATh CTYIEHTAM psAX JEKIUH, B XOAE KOTOPBIX CIEAYET COCPEAOTOYUTH
BHUMAaHHE Ha KIIIOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOr0 Marepuaia, a
TaK)K€ OPraHMU30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYAECHTOB, CTUMYJHMPOBATH CaMOCTOSTEIBHOE
U3BJICUEHHE HUMH HEoOXoIuMoil uHGOpMaluu W3 Pa3IUYHBIX HCTOYHUKOB,
CPaBHUTEIIbHBIM AHAJIA3 METOJOB PELICHHUM, COIIOCTABICHUE I10JYy4YEHHBIX
pe3yabTaTOB, POPMYIHPOBKY U APIYMEHTALIMIO COOCTBEHHBIX B3IJISJ0OB HA MHOTHE
CHIOPHBIE MPOOJIEMBI.

[lepen HauanoM MpenoaaBaHus MPENoIaBaTEN0 HEOOXOANMMO:

- U3Y4YUTh PaboUyI0 NpOrpaMmy, LU U 3a1a4d AUCLUIUINHBI;

- YETKO MPE/ICTaBIATh ce0e, KaKue 3HaHUs, YMEHUS U HABBIKU JJOJKEH TPUOOPECTH
CTYJCHT;

- IO3HAKOMUTCS C BUAAMHU YU4eOHOM pabOThI;

- U3Y4YUThb CONEPIKAHUE PA3ACIIOB TUCIUIUIMHBL.

B Xome IEKIMOHHOIO 3aHATUS IIPENoAAaBaTellb JOJDKEH Has3BaThb TEMY,
y4eOHBIE BOIPOCHI, O3HAKOMHUTb CTYACHTOB C T[I€PpEYHEM OCHOBHOW U
JOTIOJIHUTEJIBHOW JINTEPATYPBI 110 TEME 3aHATHS.

Bo BcTynuTenbHONW YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJIb H3ydaeMOi
TeMbl B Yy4e€OHOW IUCIMIUIMHE, PAaCKpBhITh €€ MpakThdeckoe 3HaueHue. Ecnu
YUTAETCS HE NepBas JIEKIUs, TO HEOOXOAUMO yBS3aTh €€ TEMY C MPEbIAyIIeH, HEe
Hapylas JIOTUKUA U3JI0KEeHUsI y4eOHOro martepuaina. JIeKuio ciieqyeT HauyuHaTh,
TOJIbKO 4€TKO 0003HAUMB €€ XapaKTep, TEMY U KPyr T€X BOMPOCOB, KOTOPHIE B €€
xo0J1e OyAyT pacCMOTPEHHI.

B OCHOBHOW 4acTH JIEKIIUU CIEAYET PAaCKpbIBATh COJIEP)KaHUE Y4EOHBIX
BOIIPOCOB, AKLEHTUPOBaTh BHUMAHHUE CTYJICHTOB HAa OCHOBHBIX KaTErOpHsX,
ABJICHUSAX U TpoIIeccax, 0COOCHHOCTSX MX MpOTEeKaHHs. PackpbIBaTh CYIHOCTH U
COJIep’KaHUE PA3IMYHBIX TOUYEK 3PEHHS] M HayUHBIX MOAXO0J0B K OOBSICHEHHUIO TEX
WIM MHBIX SIBIEHUH U mpoueccoB. CreayeT apryMEHTHPOBAaHO OOOCHOBATh
COOCTBEHHYIO MO3MIMIO IO CHOPHBIM TEOpeTHYecKuM Bompocam. IIpuBoauTsh
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MpUMeEpHI. 3aaBaTh MO XOAY U3JIOKEHUS JIEKIIMOHHOTO MaTepualia PUTOPUUECKUE
BOIMIPOCHl M CaMOMy JaBaTh Ha HUX OTBET. JTO CHOCOOCTBYET AaKTHBH3AIIUU
MBICITUTENBHOMN IESITENbHOCTH CTYIEHTOB, IMOBBIIICHUIO UX BHUMAHHUS U UHTEpECa
K MaTepuaixy JEeKIuu, €€ coiaep:kaHuto. IlpernonaBarenb NOMKEH PYKOBOAUTH
paboTOl  CTYAEHTOB IO KOHCIEKTUPOBAHHUIO  JIEKIIMOHHOIO  Marepuaia,
OTYEPKUBATh HEOOXOJAUMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUI
U3y4aeMou TeMbl, 0CO00 BBIJEISISI KATErOPUMHBIN anmapar.

B 3akiounTenbHON 4YacTH JIEKIMH HEoOXOJUMO CPOpMYIHPOBATH OOLIUE
BBIBO/JIBI IO TEME, PACKPBIBAIOIIIUE COJIEPKAHUE BCEX BOIPOCOB, OCTABICHHBIX B
nekiuu. OOBABUTH IUIaH OYEPETHOTO CEMUHAPCKOTO WM J1a0OPaTOPHOTO 3aHSTHUS,
JaTh KpaTKUe PEeKOMEHJAIMM IO TMOJrOTOBKE CTYJACHTOB K CEMUHApy WU
nabopaTopHoit pabore. OmpenenuTh MECTO W BpeMsI KOHCYJBTAIMH CTYyJICHTaM,
MOXKEIaBIIMM BBICTYIIUTH Ha CEMUHape C JoKjIagaMu U pedeparamu 1O
aKTyaJIbHBIM BOIIPOCaM OOCYK1a€MOU TEMBI.

[lenp mpakTHueckuX M JaOOPATOPHBIX 3aHATUNA - 00ECIEUUTHh KOHTPOJb
YCBOCHHSI YUeOHOT0 Marepuaia CTyJAeHTaMH, PaCUIMpEeHUe U yriyOJeHue 3HAHUH,
MOJIYYCHHBIX UMU Ha JICKIUAX U B XOJI€ CAMOCTOSITEIbHOU paboThl. [loBbIIICHUE
() (PEKTUBHOCTH MPAKTUYECKUX 3aHATHH JOCTUTAETCS IOCPEICTBOM CO3JaHUs
TBOPYECKOM OOCTAaHOBKM, pacrojiararoiieil CTYJEeHTOB K BBICKAa3bIBAaHUIO
COOCTBEHHBIX B3IJIAJIOB U CYXXKJIEHUU IO OOCYKJTaeMbIM BOIIPOCAaM, KEJIAHUIO Y
CTYJICHTOB MOpa0OTaTh Y JOCKHU MIPU PEIICHUH 3a]1a4.

[Tocne kaxaoro JIEKIMOHHOIO, JAOOPATOPHOTO M MPAKTUYECKOIO 3aHATHUS
CAeJIaTh COOTBETCTBYIOUIYIO 3alKMCh B XypHajlaX yyeTa MOCEIaeMOCTH 3aHSITHI
CTyJICHTaMHU, BBISICHUTh Y CTapOCT YYEOHBIX TPYIIN MPUYUHBI OTCYTCTBUS
CTyJICHTOB Ha 3aHATUsAX. [IpoBoauTh TpynmoBble ¢ HHAWUBUIYATbHBIE
KOHCYJIbTAIIMU CTYJICHTOB IO BOMPOCAM, BO3HUKAIOIIUM Y CTYJIEHTOB B XOJE HX
MOATOTOBKHU K TEKYIIEH M MPOMEKYTOUHOW aTTECTAlMH M0 Y4eOHON NUCIUIIINHE,
PEKOMEHIOBATh B MOMOIIb YYEOHBIC U JPYTUE MaTEpHAIIbl, a TAKXKE CIPABOUYHYIO
JTUTEpaTypy.

DK3aMeH WM 3a4eT MO AUCIUIUIMHE MPOBOAUTCS B (HOpME MUCHMEHHOTO
HK3aMEHa C TOCIIeAYIONIeH MHANBUAYAIbHON Oeceoil co CTyJACeHTOM Ha OCHOBE
BOIPOCOB, C(HOPMYJIUPOBAHHBIX B 3a4ETHBIX WJIM dK3aMEHAIMOHHBIX Owmierax. B
OwWJIeT BHOCUTCS IBA TEOPETUYECKUX U OJIUH MPAKTUYECKUM BOTIPOC U3 PA3TUUHBIX
pa3ziesoB MUCUUILTMHBI JIJIs1 O0Jiee TOTHOM MPOBEPKU 3HAHHM CcTyAeHTOB. OleHKa
BBICTABJISIETCS MpernoAaBaTeleM W 0O0bsBiIsSeTCs mocie oTrBera. IIpenonasarens
MPUHUMAIONIMNA 3a4eT WJIM SK3aMEeH JIMYHO HECET OTBETCTBEHHOCTh 3a
MPaBUJIBHOCTh BBICTABJICHUS OLICHKH.
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o crnenmajJabHOCTH

[Tpunoxenue 1.
CTpykTypa U cofep:kaHHue TUCHUILINHBI «MaTeMaTHu4YecKoe MOIeJIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPEACTB)

23.05.01 «Ha3zemHble TPAHCHOPTHO-TEXHOJIOTHYeckHe KoMILIekchl (KoMnbroTepHOe MoIeTHpOBaHie U IPOYHOCTHOM
aHAJIM3 TPAHCMIOPTHO-TEXHOJIOTNYECKNX KOMILIEKCOB))

(cmenuaJIbLHOCTD)

n/n

Paznen

CemecTp

Henens
ceMecTpa

Buabl yue0Hoi1 padoThl,
BKJIIOYASA
CaMOCTOSITEJILHYIO
padoTy CTYyAeHTOB,

1 TPYAOEMKOCTh B 4acax

Buabl camocrosiTe IbHOM

padoThI
CTY/IECHTOB

Dopm
bl
arrec
TAlMHU

J | I/C | JIad | CPC | KCP

K.P.

K.II.

PI'P | Pedepar

K/p

JleBATHIA cemMecTp

11

Tema 1. Cnocoowt modenuposanus
Hecyujux KOHCmpPYKyuil
MPAHCROPMHO-MEXHOI02UYUECKUX
KOMRJIeKco6 015 pacuema
HAnPAMNCEHHO0-0epopMUPOCAHHO20
COCMOAHUA U OUEHKU NRPOYHOCHIU.

1-2

1.2

Tema 2. Buowvl npedenvrnozo
COCMOAHUA HeCYUUX KOHCIMPYKUUIL
MPAHCHOPMHO-MEXHO102UYEeCKUX
KOMRJIEKCO6 U Kpumepuu ouyeHKu
npounocmu.

3-4

1.3

Tema 3. Memoowvt onpedenenus
HA2py30K 0711 MOOEIUPOBAHUA U
pacuema Ha NPOYHOCHb HECYUUX
KOHCMPYKUUWIL MPAHCHOPMHO-
MEeXHON02UYeCKUX KOMNIEKCO8.
Pacuem na npounocmo 6

5-6




eeponmuocmnoﬁ nocmaHoeKe.

14

Tema 4. Ocobennocmu pacuema Ha

RPOYHOCMb CBAPHBIX Koncmpylamﬁ

MpPAHCROPMHO-MEXHO102UYECKUX
KOMRJIEKCO86.

7-8

12

1.5

Tema 5. Koncmpykmopcko-
mexHo02uuecKue Memoosl
nO8bleHUs NPOYHOCHU CEAPHBIX
KOHCMPYKUUWil MPAHCHOPMHO-
MEXHON02UYeCKUX KOMNIEKCO8.

9-10

14

1.6

Tema 6. Cmpykmyphnas mexanuka
KOMRO3UWUOHHBIX MAMEPUATIO8,
NPUMEHAEMBIX 8 HECYULUX
KOHCMPYKUUAX MPAHCHOPMHO-
MEXHON02UUEeCKUX KOMNIEKCO8.

11-
12

14

1.7

Tema 7. Memoowt
uyeCmMeUmMenNbHOCMU 8 340a4ax
ONMUMAIbHO20 RPOEKMUPOBAHUSA
KOHCMPYKUUWIL MPAHCHOPMHO-
MEXHO102UUeCKUX KOMNIEKCOB.

13-
14

14

1.8

Tema 8 Onmumanvhoe
npoeKkmuposanue KOHCMpyKyuil
MPAHCROPMHO-MEXHOI02UYECKUX
KOMNJIEKCO06 HA OCHOGE AHAIU3A
uyyecmeumenvruocmu. Ilpumenenue
Memooa KOHEUHbIX IIEMEHMO08 0.1
aHanu3a 4yecmeumebHOCmu.
Memoo pacuema
uyeCcmMeumenbHoCHU 8
cmamuyeckux 3aoayax. Ilpamoi
Memoo ouggepenyuposanus.
Memoo conpasycennvix
nepemenHvix. Ananu3
uyeCmMeumenbHOCmu 6 3a0a4ax Ha
cobcmeennvle 3nauenus. Memoo

15-
16

14




KOHEUHBIX IJIEMEHMO08 6 3a0auax
onmumMu3auuu KOHCMpPyKuuil
MPAHCROPMHO-MEXHOI02UYECKUX
Komnaekcos. Illpoyedyput pewienusn
3a0auu ORMUMUZAUUU HA OCHOGE
Memoo0a KOHEUHBIX IJIEMEHMO08 C
npumMeHeHuem aaopummos
HeMUHEUHO020
npozpammuposanuaOnmumuzayus
uacmom coocmeeHHbIX Koleoanuil.
Maxkcumuzayus Kpumuueckux
HAZPY30K nomepu yCmou4ueocniu.

(Dopma ammecmayuu

Bcero yacoB o gucouIninHe
B JICBATOM CEMECTPE

64

116

Bcero yacoB nmo [ucuunJaInHe
BO BCEX CEMECTPAax

64

116




IIpunoowcenue 1 k

_ pabouet npocpamme
MUHUCTEPCTBO OBPA30BAHUA U HAYK POCCUNCKOU OENEPAIIMN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OGBPA3OBATEJIBHOE
YYUPEX/IEHUE BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHWH NOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHUI MOJIUTEX)

Cneyuanvnocms: 23.05.01. Hazemnvle mpancnopmuo-mexnonozuueckKue cpeocmaea
(Komnviomephulii uHMCUHUPUHZ 8 ABIMOMOOUIECIMPOCHUN)
Dopma obyuenus: ouHas
Buo npogeccuonanvroii oesmenvnocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kagpeopa: /lunamuxa, npounocms mawiun u conpomueienue Mamepuanos

@OH/I OJEHOYHbIX CPE/ICTB
O AMCIUITJIMHE

«MaTemaTuieckoe MOJACIUPOBAHNEC TPAHCIIOPTHO-TEXHOJIOTHYE€CKHUX CPEACTB»

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:

DK3aMEHAIIMOHHBIC 3aJlaHUS.
[lepeuenb BOMpOCOB JjIsl KOHTPOJISI 3HAHUI

Mockea, 2022 200
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ITOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTU KOMIIETEHLIMH

Taomuna 1

MartemaTH4ecKoe MOIACJTUPOBAHNEC TPAHCHOPTHO-TEXHOJOTHYECCKHUX CPEACTB

dI'OC BO 3

B mporiecce ocBOGHUS JaHHOW JUCIHILINHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIIETYIOIINE
o0menpodeccuoHaIbHbIE U MPO(ecCHOHATbHbIe KOMIETEHIINH:

KOMIIETEHIIUN I[lepeyeHb KOMIIOHEHTOB TexHos0rus Dopma CTeneHn ypoBHel 0CBOCHHSA

NH- DPOPMYJINPOB- ¢dopMuUpOBaHU |[OLIEHOYHOI |[KOMIIETEHIUIA

JTEKC KA 1 0 CpeACcTBa

KOMIEeTEeHIH i
IIK-1 (Cnocoben B3HATh: camocrosTenbHa [YO, ba3oBbIil ypPOBEHb
OPraHu30BbIBATH 0a30BbIC TCOPETUUCCKHIE OCHOBBI 51 paborta, - CIIOCOOEH pabomams ¢ KomMnviomepom (6
pa3paboTKy MaTEMaTHUECKOTO MOJIETUPOBAHHS NPaKTHIECKHE Moy uucie 6 pejicume yoaneHHo2o 00cmyna)
koncTpykumii ATC u [HanpsoxeHHO-1e(OPMUPOBAHHOTO COCTOSHUs [PAHATHA, U C NPOSPAMMHBIMU CPEOCMEAMU 00Ufe20 U
X KOMIIOHEHTOB. M OIIEHKH IIPOYHOCTH KOHCTPYKIIHI plaGopatopHele CNeyuabHo20 HASHAUeHUA O3 pewlenus
paboThI Badau OUHAMUYECKO20 AHATU3A KOHCTHPYKYULL

TPAHCTIOPTHO-TEXHOJIOTUYECKUX KOMITJIEKCOB.
YMETh:

MPOSIBIIATH TBOPUYECKUH MOIXO MPU
[pa3paboTKe pacueTHBIX MOJIEeH
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB
JIJIS1 BBITIOJIHCHHU S MAaTEMATUYICCKOT'O
MOJIETTUPOBAHUS UX HAMPSKEHHO-
NeOPMUPOBAHHOTO COCTOSIHHSI U OTICHKH
MPOYHOCTH;

CaMOCTOSITEITbHO OCBAaWBaTh HOBBIC
BO3MOYXHOCTH Pa3BUBAIOIINXCS TPOTPAMMHBIX
IMPOIYKTOB MaTeMaTHYECKOT O
MOJICTTUPOBAHUSI.

BJIA/I€Th:

HABBIKAMU MCTIOJIb30BaHUS IPOTPAMMHBIX
CPEIICTB MaTeMaTHYCCKOTO MOCITUPOBAHHUS

TloBBILICHHBI YPOBEHb

- CIIOCOOCH CamMOCmosimenvbho pabomams ¢
KoMNnbIOMepoM (6 mom yucie 8 pexcume
yoanenno2o 0ocmyna) u ¢ npoepammHbiMu
cpedcmeamu 0owe2o U CneyuarbHo20
HasHayeHus: 0N peulenus: 3a0ay
OUHAMUYECKO20 AHANU3A KOHCIPYKYULL,

- CIIOCOOEH CcamMocmosimenbHo COCMAGIAmMb
pacuemmusie MOOenU OCHOBHBIX
KOHCTNPYKMUBHBIX 2]IeMEHMO8 MAUWUH 015
OUHAMUYECKO20 AHANU3A U 8bINOIHAMb Ha DBM
pacuemvl KO1eOAMENbHBIX U YOAPHBIX
npoyeccos 8 KOHCMPYKYUU.







Ilpunoscenue 2

K paboueti npoepamme
Ilepeuensv oyenounvix cpeocme no OUCYUNJIUHE
«Mamemamuueckoe mooeauposanue mpaHcnopmHo-mexHo102u4ecKux

KOMRJICKCO6)
HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OleHOYHOTO OLICHOYHOTO CPE/ICTBA B
OC cpencTsa CpeacTBa ®OC
CpelcTBO KOHTPOJIS, OPraHW30BaHHOE Kak
cnenmanbHas — Oecela  MEJArOrMYECKOro
VeTHBI onpoc  [pa0OTHMKA ¢ OOYYarOIMMCS Ha  TEMBI, Bonpocsl o
1 cobecelOBaHNe, [CBA3aHHBIE C M3Yy4aeMOM JUCLHUIUIMHOM, U TeMam/pasjieam
(YO) PAaCCUMTAHHOE Ha BBIACHEHHE 00bEMa 3HAHMI JMCIMIUTHHBI

00YyYaroLIerocs 1Mo ONPEeICHHOMY pa3Jieiny,

TCMC, npo6neMe u T.II.

25




denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHHE
_ BBICILIETO 00pa3soBaHus
«MOCKOBCKUU INTOJIMTEXHUYECKNU YHUBEPCUTET»

@PakynbTeT TPAHCIIOPTHBIH, kadenpa «JluHamuka, IpOYHOCTh MAIIIUH U
CONIPOTHUBJIEHUE MATEPUATIOB)

HEPEYEHDB BOITPOCOB JJIAA YCTHOTI'O OITPOCA
10 JUCHMILINHE:

«MaremaTuieckoe MOJACIUPOBAHMEC TPAHCIIOPTHO-TEXHOJIOTHYECCKUX CPEACTB»

Bonpocsl 1J11 KOHTPOJIA 3HAHUH

1. OG30p THUNOB HECYIIMX CHUCTEM MOOWJIBHBIX MallWH, KaK OOBEKTa ISl aHaIu3a
HaIpsHKEHHO-1€()OPMUPOBAHHOTO COCTOSIHUS ¥ OLIEHKU ITPOYHOCTH.

2. ComocTtaBieHHE TUIMWYHBIX PACUYETHBIX MOJIENEH, BUIOB HArpy>XCHHUS, METOJOB
uccnenoBannss HJIC u KpuUTEpUEB OLICHKM NPOYHOCTH PEATBHBIX HECYIIHNX
KOHCTPYKUMH aBTOMOOWJIEW M TPAKTOPOB C PACUYETHBIMM CXEMaMH, BUIaMHU
Harpy3ok, Metogamu pacueta HJIC u KputepusiMyd OLICHKH ITPOYHOCTH,
M3y4aeMbIMH CTYJIEHTAMU B KypC€ CONPOTUBIICHHS MAaTEPUATIOB.

3. OcHoBHbIE HampaBjieHHs pabOT MO O00ECHEeYEeHHWIO MPOYHOCTH KY30BOB U pam
aBTOMOOMJIEH U TPAKTOPOB.

4. Buzapl npenesnbHOTO COCTOSIHMSI HECYIIMX CHCTEM MAalluH U KPUTEPUM OLICHKU

IIPOYHOCTH.

IIpOYHOCTB IPH CTATUYECKOM HArpy>KEHUH. [ MIIOTE3bI MPOYHOCTH.

[TonsiTue 00 yCTaNIOCTHOM MPOYHOCTH.

Kpusas ycranocru.

VYpaBHEeHUE KpUBOH yCTAJIOCTH B CTENEHHOU opMme.

. MasiouuknoBasi, MHOIOIIMKIIOBAs YCTAJIOCTh, HEOTPAHUYEHHAS JOJITOBEYHOCTb.

10 Koaddumment acummerpun nukia.

11.1lpenen  BBIHOCIAMBOCTHM oOOpaslla TMpu CUMMeTpuuHoM 1ukie. [lpenen
BBIHOCJIIMBOCTH J€TaJIH.

12.@axTopel, BIMAIONIME HA W3MEHEHHWE TpeJesia BBIHOCIMBOCTH JIETAIH TIO
OTHOIIICHHUIO K MpeeNy BHIHOCIMBOCTH 00pasia.

13.BnusHre acMMMETpPUU IHMKJIa HAarpyXEHUS Ha XapaKTEPUCTUKU COMPOTHUBIICHUS
YCTaJIOCTH.

14. TnarpamMmma npeaeabHbIX aMIUTUTY .

15.Koadgdurment 3amnaca mpoYHOCTH 1O KPUTEPHUIO COTIPOTUBIICHUS YCTAJIOCTH.

16.HakomuieHue moBpeXAeHU B KOHCTPYKIUU. ['UmoTe3a TuHEHOr0 CyMMUPOBAHHUS
MTOBPEXKAECHUMN.

17.Pacuer [ONTOBEYHOCTH JETAIM C MCIOJIb30BAHUEM THMIOTE3bl JMHEHHOro
CYMMUPOBAHMSI IOBPEKICHUH.

18.PacueThl KOHCTPYKIIMI HA YCTAJOCTHYIO MTPOYHOCTb.

19.IIpenenbHbIE COCTOSHUS NTPU TOTEPE YCTOMUUBOCTH.

©oo~No ;o
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20.ITpenenpHbIE COCTOSTHUS 110 KPUTEPUSAM U3HOCA, KOPPO3UHU.

21.MeToapl ompeneneHusl Harpy30K AJisi pacdeTa Ha MPOYHOCTh HECYIIUX CHUCTEM
aBTOMOOUJIEH U TPAKTOPOB

22. TuninyHble Hanbosee TsDKENbIe PEKHUMbl HArpyKeHUsl HECYIIUX KOHCTPYKIUH
MOOMJIBHBIX MAIlIMH MIPH SKCIUTyaTallUu.

23.VcnibiTanus MalliuH AJ1 UCCIEA0BaHUS HATPY304HbBIX PEKUMOB.

24 . KoahpurmeHT HeperyIIpHOCTH CIIy4alHOTO MPOoIecca Hapry KeHUsI.

25.MeTto/bl cxemMaTU3aluy CIy4YalHbIX MPOIIECCOB HATrPY KEHHUS.

26.MeTo/pI cXemMaTu3alu — MaKCUMYMOB, MUHIMYMOB.

27 .MeToJ cxeMaTH3aluu - SKCTPEMYMOB.

28.Metox cxeMaTu3aIui — OJJHOMIapaMEeTPHUIECKUI METOT Pa3MaxoB.

29.MeTo/ cxeMaTU3aluu — ABYXIIapaMeTPUIECKUI METO/I pa3MaxoB.

30.Metox cxemaTu3aiuu - MoIHBIX IUKI0B JImutpruuenko C.C..

31.MeTo cxeMaTH3alny - IOTOKA T0XKIs

32.011eHKa MPOYHOCTU HECYIIUX KOHCTPYKIUN MOOWMIIBHBIX MAIIWH MPU CIyYaMHBIX
Harpy3Kax.

33.Cnioco0bl  MOJEMPOBAHUS KOHCTPYKIIMH paM H Ky30BOB aBTOMOOWIIEH U
TPAKTOPOB JJIsi pacuera HaIpsHKEHHO-A€(OPMUPOBAHHOIO COCTOSIHMSL M OLICHKH
OPOYHOCTH.

34.Bujipl pacUeTHBIX CXEM HECYIIMX CUCTEM MOOMIIbHBIX MAIIIUH.

35.0c00€HHOCTH MOJIETTUPOBAHUS JIEMEHTOB U y3JI0B HECYIIUX CUCTEM MOOUIIBHBIX
MaIIIHH.

36.0CO0EHHOCTH pACYETHBIX CXEM HECYIMUX CHCTEM MOOWIBHBIX MamuH (Ha
IpuMepe Ky30Ba aBTOMOOUJIS) U CITIOCOOBI MOJICTUPOBAHUS.

37.UccnenoBanne KOHIIGHTpAIMK HAIMPSDKEHUN B AJIEMEHTaX Ky30Ba aBTOMOOWIIS C
MOMOIIBIO0 METO/Ia KOHEUHBIX JIEMEHTOB.

38.0cHOBHBIC OTambl BBIMOJHEHUS PACYETHOTO aHajn3a Ky30BOB aBTOMOOWIICH
METOJIOM KOHEUYHBIX 3JIEMEHTOB.

39.[lorpemHOCTH MpU  pacdyeTax METOJAOM KOHEUHBIX JJIEMEHTOB HECYIIHUX
KOHCTPYKITUH MOOUITbHBIX MaIlUH.

40.ITpeumytiecTBa W HEAOCTATKH PACUYCTHBIX IMOJXOJIOB MPHU  OOECIICUYCHUH
MIPOYHOCTH HECYITUX CUCTEM MOOWJIHHBIX MAIIIHH.

4111yt mMOBBIIIEHUS TOYHOCTH KOHEUHO- OHJIIEMEHTHOTO aHaliW3a HaIpsSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKLUN aBTOMOOMIIEN U TPAKTOPOB.

42.0co0eHHOCTH pacyeTa Ha IPOYHOCTh CBAPHBIX KOHCTPYKITHH.

43.Tunbl CBapHBIX COEIUHEHUI U UX CBOMCTBA.

44 TlpenenbHble COCTOSTHUSL CBAPHBIX COCTMHEHUM.

45.KoHIeHTpanusl HaMpsHKEHUH B CBAPHBIX COCAWHCHUSAX. VICIIBITAaHWS CBapHBIX
COEIMHEHUM.

46.MeTobl pacueTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIM. OCOOEHHOCTH pacuera Ha
MIPOYHOCTH CBAPHBIX KOHCTPYKITHH.

47.0co0eHHOCTH MOJICTTUPOBAHKS CBAPHBIX Y3JIOB HECYIIIHX CHCTEM.

48.KonneHTpanus HanpssKeHUH B CBAPHBIX KOHCTPYKIIUSAX Ky30BOB aBTOMOOMIICH .

49.TIpuurHbI MOSBJICHHSI YCTAJIOCTHBIX MIOBPEKACHUN B CBAPHBIX KOHCTPYKITHSX.
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50.KOHCTpYKTOPCKO-TEXHOIOTMYECKUE METOAbl TMOBBIIMICHUS POYHOCTH CBAPHBIX
KOHCTPYKLIUH.

51.1lpaBuna KOHCTPYHPOBAHUSI CBAPHBIX Y3JIOB HECYIIUX CUCTEM MOOMJIBHBIX MallNH
C YJIyYILIEHHBIMU XapaKTEPUCTUKAMHU IIPOYHOCTH.

52. TexHONIOrMYECKUEe MEPBI MOBBIIIEHNS IPOYHOCTU CBAPHBIX KOHCTPYKILIUH.

53.IlorpemHocTy py BBIIIOJIHEHUU PACYETOB METOJIOM KOHEUHBIX 3JIEMEHTOB.
Crioco0bI MOBBIILIEHUS] TOYHOCTH PACYETHOTO aHAJIN3a HAIIPSKEHHO-
1e(pOpMUPOBAHHOTO COCTOSIHUA B 3aadyax MKD.

54.0CcO0EHHOCTH PACYETHBIX CXEM U KOHEYHO-3JIEMEHTHBIX MOJIENIEH JIeTasneil, y3JI0B
¥ KOHCTPYKIIUI aBTOMOOUIIEH 1 TpakTOpoB. OCHOBHBIE MTPUEMBI M CIIOCOOBI
MOJEIIUPOBAHUS JETANIEH, Y3JI0B U KOHCTPYKUNK aBTOMOOMIIEN U TPAKTOPOB
METO/JI0M KOHEUYHBIX JIEMEHTOB.

55.11yTr noBBIIEHHS] TOYHOCTH BBIIIOJIHAEMOIO METOJOM KOHEUHBIX 3JIEMEHTOB
PAcYEeTHOrO aHAJIM3a HAMPSHKEHHO-1€(POPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKIUI
aBTOMOOMJIEH U TPAKTOPOB.

56.01eHKa MPOYHOCTU HECYIIUX KOHCTPYKIMI MOOMJIBHBIX MAIUH IPU CIy4YalHBIX
Harpyskax.

57.IlonsTHE BEPOSITHOCTH HEPA3PYILECHHUS.

58.CBsi3p  3HaueHHMH KOA((UUMEHTOB 3amaca MPOYHOCTH, BBIUYUCICHHBIX B
TPaULIMOHHON JNETEPMUHUPOBAHHON IIOCTAHOBKE, Cco 3HAYEHUSAMHU
KO3(PUIIUEHTOB 3araca IpOYHOCTH, BBIYMCIECHHBIX B BEPOSATHOCTHOM IMOCTaHOBKE.

59.CtpykTypHass MeEXaHHWKAa KOMIIO3MIIMOHHBIX MAaTepUaloB, NPHUMEHIEMbBIX B
HECYIIMX KOHCTPYKIUSAX TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMILJIEKCOB

60.CpaBHEHHE KOMIIO3MIIMOHHBIX MAaTEPUAIOB C KOHCTPYKIIMOHHBIMH CTaJsiIMH H
CIIAaBAMM TI0 MOKA3aTENSIM yIEIbHOW MPOYHOCTH U YIEIIBHOU KECTKOCTH.

61.Knaccudpukanmym KOMIO3UIIMOHHBIX MAaTEepPHAIOB MO THUIY MaTPHUIIbl, MO THUITY
apMUPYIOILIKX BOJIOKOH, MO TUITY apMHUPOBAHUS.

62.MexaHn4yeckue CBOMCTBA OJIHOHANPABIECHHOTO KOMIIO3UIIMOHHOTO MaTepHuaia.

63.MeToapl 4UyBCTBUTEIBHOCTM B  33JayaX ONTUMAJIBHOTO MPOEKTUPOBAHMS
KOHCTPYKLMI TPAHCIIOPTHO-TEXHOJOTHYECKNX KOMILIEKCOB.

64.0nTUManbHOE MPOEKTHUPOBAHHE KOHCTPYKUMH TPaHCHOPTHO-TEXHOJIOIMUECKUX
KOMIIJIEKCOB Ha OCHOBE AHAJIN3a YyBCTBUTEJIBHOCTH.

65.IIpuMeHeHre MeToJa KOHEUHBIX 3JIEMEHTOB ISl aHAJIN3a 4YyBCTBUTEIBHOCTH.

66.MeTo/ pacyeTa 4yBCTBUTEIBLHOCTH B CTATHUECKUX 3ajauyax.

67.ITpsimoi Meton muddepeHIUPOBaHUS TPHU pacdyeTre YyBCTBUTEIBHOCTH. MeTon
CONPSKEHHBIX IEPEMEHHBIX MPU PAacUyeTe YyBCTBUTEIBLHOCTH.

68.AHanu3 yyBCTBUTEIHLHOCTH B 33/1a4aX Ha COOCTBEHHBIC 3HAUCHUS.

69.0OnTHMHU3aIKsI YaCTOT COOCTBEHHBIX KOJIEOaHUN.

70.Makcumu3zanusi KpUTHYECKUX Harpy30K MOTEPU YCTOMYMBOCTH.

7/1.Metoa 4yBCTBUTEIBLHOCTH MPU MNPOEKTUPOBAHUU (HOPMBbI KOHCTPYKIIMH B 3a7a4ax
CTaTUYECKOTO  HArpyXeHUsl  KOHCTPYKUHH  TPAHCHOPTHO-TEXHOJIOTMYECKUX
KOMILJIEKCOB.

/2.MatepuanbHasi MPOU3BOIHAS MPU aHAIN3E YyBCTBUTEIBHOCTH.

73.®opma, Kak mapaMeTp MPOSKTUPOBAHUSI.

28



74 TlapameTpudeckoe MpeaCcTaBICHUE T'PAHUL] B ONTUMAIbHOM MPOEKTUPOBAHUM.

75.YUyBCTBUTENIHPHOCTh TPU TPOSKTHPOBAHWU (POPMBI KOHCTPYKIIMM B 3aJadax
onpeeneHus: COOCTBEHHBIX YAaCTOT KOJIEOAHUNW M KPUTUYECKHUX HArpy30K MOTepU
YCTOMYUBOCTH.

76.MeTol KOHEUYHBIX DJIEMEHTOB B 3ajayaX ONTHUMH3AIUU  KOHCTPYKIIHM
TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMILIEKCOB.

77 Ilpoienypsl pelleHUs 3alayd ONTUMM3AIMM Ha OCHOBE METOJla KOHEYHBIX
AJIEMEHTOB C MPUMEHEHUEM AJITOPUTMOB HETMHEHHOTO MPOTPAMMUPOBAHUS.
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MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPAITAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIET'O ObPA3OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaIoBy»
Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CnenuanbHocTh - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA
Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. O630p TUIIOB HECYIIUX CUCTCM MOOWMJIBHBIX MalIrH, KaK o0beKTa JJI1 MaTEMAaTHYCCKOTI'O
MOJCIIMPOBAHUS HaNPSHKEHHO-Te(OPMHUPOBAHHOTO COCTOSIHHS U OTICHKH MTPOYHOCTH.
2. [Ipo4HOCTH MPH CTATHYECKOM HArpyKeHUH. | UIIOTE3BI TPOYHOCTH.

3. 3agaua.
VY TBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2021 r., [Ipotokon Ne
3aB. kadeapoii /A.A. CkBopI10B/

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKOM ®EJEPALIMNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHUMA

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIIHH M COTIPOTUBIECHHE
MaTepuaIoB»

Jucuumumza - MaTeMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPEIICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. ComocraBnenre THIIMYHBIX PACYETHBIX MOJIEIIEH, BUIOB HATPYKEeHHs1, MeTO0B uccnenoBanus HIC u
KPUTEPHEB OLIEHKH IMPOYHOCTH PealTbHBIX HECYIUX KOHCTPYKIIMI aBTOMOOMIIEH U TPaKTOPOB C
pacueTHBIMU CXeMaMH, BUJaMU Harpy3oK, Mmerogamu pacuera HJAC u kpurepusiMu OLleHKH POYHOCTH,
W3yYaeMbBIMH CTYJICHTAMHU B Kypce CONPOTUBIICHHUS] MATEPUAIIOB.

2. [TonsiTre 00 yCTATOCTHOW POYHOCTH.

3. 3apaua.
YTBEepKICHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPAITAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIET'O ObPA3OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MarepuagoBy
Jucuuniuuza - MaTeMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CnenuanbHocTh - 23.05.01. HazemHubie TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA
Kypc 5 cemectp 9
3K3AMEHAIIMOHHBIN BUJIET Ne 3
1. BI/II[I)I nIpeaACIbHOI0 COCTOAHUA HECYIIUX CUCTEM MAllIMH U KPUTCPHUU OLICHKH IMTPOYHOCTHU.
2. KpuBas ycranocty. YpaBHEHUE KPUBOW YCTAJIOCTH B CTETIEHHOH (opme.

3. 3amaua.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl «_ » 2021 r., [TpoTokonm No
3aB. kadeapoii /A.A. CkBop11oB/

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAILIMNU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHUMA

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIIHH M COTIPOTUBIECHHE
MaTepuaIoB»
Jucuumimza - MaTeMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPELICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA
Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. HOFpeIHHOCTI/I IIpu pacy€Tax METOAOM KOHCUHBIX 3JICMCHTOB HECYIIUX KOHCprKLU/Iﬁ MOOMIIBLHBIX
MalllnH.
2. MaHOHI/IKHOBaH, MHOT'OIIUKJIOBAA yCTAJIOCTh, HCOrpaHUYCHHAA JOJIIOBECYHOCTD.

3. 3apaua.
YTBEepkKICHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Crioco6bI MOBBIIICHHUSI TOYHOCTH MOJICTHPOBAHHS HATIPSDKEHHO-1€(OPMHUPOBAHHOTO COCTOSIHHS B
3agadax MKD.

2. Tpenen BEIHOCAMBOCTH 0Opasiia Ipr CHMMETPUYHOM IHKIIe. [Ipeest BEIHOCIUBOCTH JETaIH.

3. 3agaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2021 r., [Ipotokon Ne

3aB. kadeapoi /A.A. CkBopI10B/

MMHUCTEPCTBO OEPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALTAU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O ObPA3OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaIOB»

Jucuunnuza - MaTemMaTuyeckoe MOAESIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHBII7[ BUJIET Ne 6
1. Tumel cBapHBIX COSMHEHNUIT 1 UX CBONCTBA. [Ipe/ielibHbIe COCTOSIHKS CBAPHBIX COCMHEHMUIA.
2. Koo(hpuumeHnT aciMMeTprr HUKIA. BinsHre aCHMMETPHH [IUKJIA HATPYXKEHUS Ha XapaKTEPUCTUKH
COIIPOTHUBJIEHMS yCTATIOCTH. [lnarpaMma npeaenbHbIX aMIUTUTY .

3. 3apaua.
YTBEepkKIEHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 7
1. Merozp! pacyera Ha MPOYHOCTH CBAPHBIX KOHCTPYKIMIA. OCOOEHHOCTH pacyeTa Ha IPOYHOCTh
CBapHBIX KOHCTPYKIMi. KOHIIEHTpalus HAPSDKCHUI B CBAPHBIX COCTNHEHHSIX.
2. ®aKTOpHI, BIMAIONINE HA K3MEHEHHE TPEJIesIa BBIHOCIMBOCTH JAETAJIN 10 OTHOIIECHHIO K TIPEIETy
BBIHOCJIMBOCTH 00pa3Iia.

3. 3agauya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl «_ » 2021 r., [Tpotokonm No
3aB. kadenpoii /A.A. CxBop110B/

MMHUCTEPCTBO OEPA30OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O OBPA3OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIIHH M CONIPOTUBIICHHE
MaTEpUaIOB»

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHBII7[ BUJIET Ne 8
1. ITpy4KHBI NOSABIEHNUS YCTAIOCTHBIX MOBPEXKIEHUH B CBAPHBIX KOHCTPYKIIUSAX.
2. KoodduumenT 3amaca IpouHOCTH 10 KPUTEPUIO CONPOTHUBIIEHUS yCTATOCTH.

3. 3apaua.
YTBEepkKIEHO Ha 3aceJaHUU KaQeaphl «_ » 2021 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 9
1. KOoHCTPYKTOPCKO-TEXHOIOTHUECKUE METO/IbI TIOBBIIICHHS TPOYHOCTH CBAPHBIX KOHCTPYKIIHIA.
2. HakoruieHre MoBpesKIeHNH B KOHCTPYKIMK. [ MITOTe3a TMHEHHOTO CyMMHUPOBAHHUS ITOBPEKICHHH.
3. 3agaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2021 r., [Ipotokon Ne

3aB. kadeapoi /A.A. CkBopI10B/

MMHUCTEPCTBO OEPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALTAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O ObPA30OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaIOB»

Jucuunnuza - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennansHocTs - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 10
1. IlpaBuia KOHCTPYHPOBAHHSI CBAPHBIX Y3JIOB HECYIIMX CHCTEM MOOMIIBHBIX MAIIUH C YIIYYIICHHBIME
XapaKTepUCTUKaMU IPOYHOCTH.
2. Pacuer JOITOBEYHOCTH JETAIH C MCIIOIb30BAHUEM THUIIOTE3bI IMHEHHOTO CyMMHPOBAHUS

MOBPEKJICHU.

3. 3apaua.

YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 r., [Tporokom Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 11
1. TexHomOrMYeCKHe MEPHI MOBBILIEHHUS IPOYHOCTH CBAPHBIX KOHCTPYKIIUHA.
2. PacyeThl KOHCTPYKIIMIA HA YCTAIOCTHYIO IPOYHOCTb.

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

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKOM ®EJEPALIMNU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA3OBAHUMA

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIINH M COIPOTUBICHHE
MaTepuaIoB»

Jucuumimza - MaTeMaTuuecKoe MOAEINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAHHOHHbIﬁ BUJIET Ne 12
1. Ouenka MpOYHOCTH HECYIIMX KOHCTPYKIIMI MOOMIIbHBIX MAIIIMH MPH CITy9ailHBIX Harpy3Kax.
2. MeTo/Ibl CXeMaTU3aI[MH CITYYaiHbIX MPOIECCOB HATPYKEHHUS.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 r., [Tporokom Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 13

1. IMousiTHe BEPOSITHOCTH HEPA3PYILECHUSI.
2. MeTo bl CXeMaTH3aIMH CITy9aiiHbIX POIIECCOB HAIPYKEHUS — MAKCUMYMOB, MUHHMYMOB.
3. 3agauga.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2021 r., [Ipotokon Ne

3aB. kadeapoi /A.A. CkBopI10B/

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKOM ®EJEPALIMNU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA3OBAHUMA

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIINH M COIPOTUBICHHE
MaTepuaIoB»

Jucuumimza - MaTeMaTuuecKoe MOAEINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 14

1. Ces13pb 3Ha4YeHHH KOI(DPUIMEHTOB 3aMaca MPOYHOCTH, BHIYMCICHHBIX B TPAIHUIIHOHHOMN
JeTepPMUHUPOBAHHON TIOCTAHOBKE, CO 3HAYCHHUSIMH KO3 PHUIMEHTOB 3amaca MpOYHOCTH, BEIYUCICHHBIX B
BEPOSITHOCTHOM IIOCTaHOBKE.

2. MeToz cXeMaTU3alyu CIIy9aiiHbIX IPOLECCOB HATPYIKEHUS - DKCTPEMYMOB.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2021 1., [TpoTokom Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 15

l. CpaBHCHI/IC KOMITO3UIITMOHHBIX MaTCpI/IaJ'IOB C KOHCprKHI/IOHHBIMI/I CTaJIIMU U CIlJIaBaMH I10
MOKAa3aTeNsIM YACIbHON IPOYHOCTU U YIEIbHOU XKECTKOCTH.

2. MeToj1 cXxeMaTH3alMu CITy9aiiHbIX IPOIIECCOB HAIPYKEHHUS — OJHOIIAPAMETPHUYECKHIA METO]] Pa3MaxoB.
3. 3agaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2021 r., [Ipotokon Ne

3aB. kadeapoi /A.A. CkBopI10B/

MMHUCTEPCTBO OEPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALTAU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O ObPA3OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaIOB»

Jucuunnuza - MaTemMaTuyeckoe MOAESIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

SK3AMEHALIMOHHBINA BUJIET Ne 16
1. KJ'IaCCI/I(l)I/IKaL[I/II/I KOMITO3UIIMOHHBIX MAaTCPUAJIOB IO TUITY MATPUIbI, 110 TUITY apMUPYIOLIUX BOJIOKOH,
10 TUILY apMHUPOBaHHS.
2. MeToz cXeMaTU3alyu CIIy9aiiHbIX TPOLIECCOB HATPYKEHUS — IBYXIIApAMETPUYECKUI METO pa3MaxoB.
3. 3amauva.

VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2021 r., [Ipotokon Ne

3aB. Kadeapoi /A.A. CkBopros/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 17
1. Mexanuueckue CBOMCTBA OTHOHAIIPABICHHOTO KOMIIO3HIIHOHHOTO MaTepHaa.
2. MeTo1 cXxeMaTH3aliy CIIy9ailHbIX POIIECCOB HAIPYKEHHUS - MONHBIX HUKI0B JIMurpuuenko C.C.
3. 3agaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2021 r., [Ipotokon Ne

3aB. kadeapoi /A.A. CkBopI10B/

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKOM ®EJEPALIMNU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA3OBAHUMA

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIINH M COIPOTUBICHHE
MaTepuaIoB»

Jucuumimza - MaTeMaTuuecKoe MOAEINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAHHOHHbIﬁ BUJIET Ne 18
1. Meroap! 4yBCTBUTENBHOCTH B 3aa4aX ONTUMAJILHOIO MPOEKTUPOBAHMS KOHCTPYKIIMI TPaHCIIOPTHO-
TEXHOJOTUYECKUX KOMILIEKCOB.
2. MeToz cXeMaTU3alyu CIIy4aiiHbIX IPOLECCOB HATPYKEHUS - TOTOKA JTOMKIA.

3. 3apaua.
YTBepsKIEeHO Ha 3aceqaHuK Kadeaphbl «  » 2021 r., IIpotokon Ne
3aB. Kadeapoi /A.A. CkBopros/
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHNMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPENICTB
CrneunanbHocTb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 19
1. OnrrumanbHOE POSKTUPOBAHUE KOHCTPYKIIHI TPAHCIIOPTHO-TEXHOIOTHIECKHX KOMILJIEKCOB HA OCHOBE
aHaJIM3a YyBCTBUTEIbHOCTH.
2. BuIbl pacueTHBIX CXEM HECYIMX CHCTEM MOOHIIbHBIX MAIIIHH.

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

MMHUCTEPCTBO OEPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALTAU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O ObPA3OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaIOB»

Jucuunnuza - MaTemMaTuyeckoe MOAESIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB
CrnennansHocTs - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHLII71 BUJIET Ne 20
1. llpumMeHeHHe METO/Ia KOHEYHBIX DJIEMEHTOB ISl AHATIM3a 1yBCTBUTEILHOCTH.
2. TlpeienbHbIE COCTOSHUS TIPH MOTEPE YCTOUUMBOCTH.

3. 3apaua.
YTBepsKIEeHO Ha 3aceqaHuK Kadeaphbl «  » 2021 r., IIpotokon Ne
3aB. Kadeapoi /A.A. CkBopros/
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MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUIMCKOM ®EJEPAILIMU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHUMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MAIIHH H COMPOTHBICHHE
MaTepuagoBy

JucuunnuHa - MaTemMaTuyeckoe MOAETMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTUYECKIX CPEJICTB
CrneunanbHoctb - 23.05.01. HazemHbIe TpaHCIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 21

1. Meton pacuera 4yBCTBUTEIBHOCTH B CTATHYCCKUX 3a/1a4ax.
2. OmpejiesieHne Harpy30K JUIs pacdeTa Ha MPOYHOCTh HECYIMX CHCTEM aBTOMOOMIIEH M TPaKTOPOB.
3. 3agaya.

VY TBepKIeHO Ha 3acelaHuu Kadeapbl «_ » 2021 r., [Ipotokon Ne

3aB. kadeapoi /A.A. CkBopI1oB/

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKOM ®EJEPALIMNU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O ObPA3OBAHUMA

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIECHHE
MaTepuaIoB»

Jucuumumza - MaTeMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPELICTB
CrnennanbHocTh - 23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 22

1. Mpsmoit metox auddepeHIrpoBaHus IPU pacdyeTe UyBCTBUTEILHOCTH. METO CONPSKEHHBIX
MEPEMEHHBIX IIPU PACUYETE YYBCTBUTEIBHOCTH.

2. OCOOEHHOCTH PACYETHBIX CXEM HECYLIMX CHCTEM MOOMIIBHBIX MAIIUH U CIIOCOOBI MOJEIUPOBAHUS.
3. 3amauva.

VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2021 r., [Ipotokon Ne

3aB. kadeapoi /A.A. CkBoproB/
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