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1 ean u 3aga4M JUCHUINLIHHBI

1.1 Heab AMCHUIIMHBI

[lenpto  w3ydeHwss  auCHMIUIMHBL  «MartemaTtuueckoe  MOJECIUPOBAHUE
TPAHCHIOPTHO-TEXHOJIOTHUECKUX CPEACTBY SBIISICTCS:

— ¢opMHpOBaHWE 3HAHWK O COBPEMEHHBIX METOJaX MaTEMaTHYECKOTO
MOJICTUPOBAHUS CJIOKHBIX KOHCTPYKIHMI TPAHCTIOPTHO-TEXHOJIOTHYECKUX KOMILIEKCOB
JUTSL UCCIIEOBAHUS WX HANPSHKEHHO-IAE(OPMHUPOBAHHOTO COCTOSHUS W TPOYHOCTHBIX
XapaKTEPUCTHUK, YUCICHHBIX AJITOPUTMAX, MPUMEHSIEMBIX B 3a/JlauaX MaTeMaTH4YE€CKOIO
MOJEIIUPOBAHUS, OCBOCHHE MPEAHA3HAYEHHOIO JUII 3TOr0  YHUBEPCAIBHOIO
MPOTPaMMHOT0 00€CTICYEHUSI METO/1a KOHEUHBIX AJIEMEHTOB;

- MOJrOTOBKA CTYJCHTOB K JACSATEILHOCTH B COOTBETCTBUM C KBaTU(PUKAIIMOHHOM
XapakTepUCTHUKON  crnenuanuctoB 1o  crnenuainbHocth  23.05.01  «HaszemHsblie
TPaHCIOPTHO-TEXHOJIOTHUeckue cpenctBa (HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKHE
CPEIICTBA)».

1.2 3agaun AMCHUIINHEI

3amavyaMu  AMCHMIUIMHBL  «MaTreMaTuuyeckoe MOJACIUPOBAHUE TPAHCIIOPTHO-
TE€XHOJIOTUYECKHUX CPEICTBY SABIISIOTCS:

- 03HAKOMJICHHME CTYAECHTOB C IIMPOKO MPUMEHSIEMBIMA METOJAMHU U MOJAXOJAMHU
MaTEMaTU4YECKOro MOJEIIMPOBAHUS JULSL UCCJIEI0BAHMUS HaIpPsHKEHHO-
1e(OPMUPOBAHHOTO  COCTOSIHMSI M OOECIEYEHHs]  MPOYHOCTH  KOHCTPYKLHH
TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB, O3HAKOMIICHHE C KPUTEPUSAMHU JUIS
OLICHKM TNPOYHOCTH KOHCTPYKUMH MAaIIUH, O3HAKOMIICHHE C BO3MOXXHOCTSAMH
COBPEMEHHBIX IIPOIPAMMHBIX CUCTEMAM MaTEMaTUYECKOTO MOJIEINPOBAHUS.

- 3HAaKOMCTBO C METOJAMM MOJYYEHHs] HArpy3oK Uil MOJEIUPOBAHHUS
HaIpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHMSI M pacdyeTa Ha MPOYHOCTh HECYIIUX
CUCTEM MAIlMH, W3yYEHHUE KPUTEPHUEB OLICHKH NPOYHOCTH, HU3YUYEHHUE CIELHAIBHBIX
BOIIPOCOB ONTHUMAJIBHOTO IPOEKTUPOBAHHUS KOHCTPYKLUI TPaHCIIOPTHO-
TEXHOJIOTUYECKUX KOMIUIEKCOB, OCBOEHHE METOAMK pacyeTa M NPOEKTHUPOBAaHUS Ha
OCHOBE COBPEMEHHOI0 MPOrpaMMHOr0 OOecreueHus: MOJEIUPOBAHUS HaNpPsSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIUH.

- 3HAaKOMCTBO C OCHOBaMHM pacyeTHOIO0 MAaTeMaTHYE€CKOrO0 MOJEIUPOBAHUS
KOHCTPYKIIMH HAa3€MHBIX TPAHCHOPTHBIX MAalIMH C HWCIOJb30BAaHUEM OJHOW U3
YHUBEPCAIbHBIX MPOrPaMM METOAA KOHEUHBIX 3JIEMEHTOB M OJHOW M3 YHHUBEPCAIbHBIX
IPOrpaMM TPEXMEPHOTO ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS.

2 MecTo IUCUMILVIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHbLIX MPOrpamMMm

Juciuruinaa «MaremaTtndeckoe MOJEIMPOBAHUE TPaHCIIOPTHO-
TEXHOJIOTUYECKHX CPEACTB» OTHOCHUTCS K DJCKTHBHBIM JHUCIHUILUIMHAM OCHOBHOM
obpazoBarenbHoi mporpammbl (OOIl) mo cnemnanbHOoCcTH 23.05.01 «Hazemubie
TPaHCIIOPTHO-TEXHOJIOTHYECKUE cpencTtBa (/[MHamMWKa W MPOYHOCTH TPAHCIOPTHO-
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TEXHOJIOTHYECKUX CUCTEM )».

[IpeamiecTByromuMu  KypcaMd, Ha  KOTOPBIX  OasWpyeTcs  JAWCIUILINHA
«MaremaTudeckoe  MOJCIHPOBAHUE  TPAHCIOPTHO-TEXHOJIOTHYCCKUX  CPEACTBY
SIBJISTFOTCSL:

- Maremaruka (JTMHEHHAs anreOpa, MaTeMaTHUCCKUN aHAIN3);

- CONPOTUBJICHUE MaTePHAJIOB;

- CTPOUTEIbHAS MEXaHUKa MaIllH;

- IPUKJIHAS TeOPHsI KOJIeOaHUH;

- TEOpHsI YIIPYTOCTH;

3 Kommnerenunu oOyudamomerocsi, ¢opmMupyemblie B pe3yJibTaTe OCBOEHHS
AUCHUTILTHHBI

B pesynbrare oCBOCHHS TUCHUIUIMHBI CTYJEHT JOJDKEH 00JafaTh CIEAYIOIIUMHU
npodeccuonanbHbiMU (11K 1 [ICK) kommereHusaMu:

B pesyabTare

0CBOCHMS
Ko - IlepeyeHs MUIAHMPYEMBIX
S —. ——— pe3yJIbTATOB 00y4eHHS 110
N HCUMILTUHE
o0y4arouuics e
TOJIZKEH 00J1a1aTh
K-1 Criocoben NIIK-1.1 CucremMaTuszupyer uHKEHEPHBIE

JTAHHBIE C Y4ETOM TEXHUYECKUX TpeOOBaHUI
NIIK-1.2 Onpenenser METOIMKY Pacy€TOB U
(M) BUPTYaJIbHBIX UCHIBITAHUM CUCTEM
aBTOTPAHCIIOPTHBIX CPEICTB U UX
KOMIIOHEHTOB

NIIK-1.3 Ananu3upyeT BIUSHUE KIIIOUYEBBIX
(akTOpOB Ha BBIXO/IHbIE XapaKTEPUCTUKU
aBTOTPAHCIIOPTHBIX CPECTB U UX
KOMIIOHEHTOB

NITK-1.4 AnanuzupyeT NpoYHOCTHbBIE
CBOICTBA MaTe€pHUajIOB U MPOYHOCTHBIE
CBOWCTBA KOMIIOHEHTOB aBTOTPAHCIIOPTHBIX
CPEJICTB, CBSA3aHHBIX OCOOCHHOCTSIMU
KOHCTPYKLUHI

NIIK-1.5 Ananusupyer Jydmme NpakTHKU
pa3pabOTKU aBTOTPAHCHIOPTHBIX CPEICTB U
UX KOMIIOHEHTOB

OpPraHU30BBIBATH
pa3paboTKy KOHCTPYKLUI
ATC 1 uxX KOMITOHEHTOB.

4 CTpyKTypa U coJep:KaHue TUCIUIJINHBI

OO6mast Tpy10€MKOCTh TUCIUIUTMHBI COCTABIISIET 4 3a4€THBIX €AUHUIIBI, T.¢. 144
aKaJIeMUYECKHX 4acoB (M3 HUX /2 4aCOB — CaMOCTOSITENIbHAS paboTa CTYJCHTOB).



JlucuuruiiHa 4YMTaeTcs Ha MISITOM Kypce B AeBsiToM cemectpe. IIpoBoasites
MpaKTUYECKHe 3aHATUs — JabopaTtopHbie paboThl — 4 yaca B Hegento (72 ydaca), opma
KOHTPOJISL — DK3aMEH.

CtpykTypa W coaepkaHWEe TUCHUIUIMHBI «MaTeMaTndeckoe MOACTUpPOBAHNE
TPAHCMIOPTHO-TEXHOJIOTHYECKUX CPEIICTBY» IO CPOKaM M BHJAM DPAOOTHI OTPAXKCHHI B
[Tpunoxenun 1.

Conep:xanue pa3ieoB IMCHUILVINHBI.

Tema 1. Cioco0bl MOAEIMPOBAHUS HECYIIMX KOHCTPYKUMI TPaHCIOPTHO-
TEXHOJIOTHYECKHUX KOMILICKCOB /JIsi pacyera HaNpsiKeHHO-Ae(OpPMHPOBAHHOIO
COCTOSIHMS ¥ OLICHKH IIPOYHOCTH.

Bunbl pac4eTHBIX CXEM HECYIIMX KOHCTPYKLIHMHM TPaHCIIOPTHO-TEXHOJIOIMYECKUX
KOMIUIEKCOB. OCOOEHHOCTM  MOJEJIHUPOBAHMUSA 3JEMEHTOB U y3JOB  HECYIIMX
KOHCTPYKIIUM TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMIUIEKCOB. CONOCTABIEHHE TUITUYHBIX
pacUeTHBIX MOJIENIEH, BUAOB HarpyxxeHus, MetoaoB ucciuenopanusa HJ/IC u kpurepuen
OLICHKM MNPOYHOCTHU PEATbHBIX HECYIIMX KOHCTPYKIHMII aBTOMOOWJIEH M TPaKTOPOB C
pacyeTHBIMU CXE€MaMH, BUAAMHU Harpy3ok, meromamu pacuera HJIC m xpurepusimu
OLIEHKM NPOYHOCTH, W3yYaeMbIMHU CTYACHTAMH B KypC€ COINPOTHUBIICHHS MAaTEPHAIIOB.
Otamnbl CO3AaHMUs PACYETHBIX CXeM Hecylux cucteM. OCOOEHHOCTH pacUYETHBIX CXEM
HECYUIMX CHCTEM U CIIOCOOBI MOAEIMPOBAaHUA. MeToIbl UCCIEA0BAHNS KOHLIEHTPALUU
HaIIPSDKEHUM C MOMOIIBI0 METOAA KOHEYHBIX DJJIEMEHTOB B HECYIIMX KOHCTPYKLMAX
TPAHCIIOPTHO-TEXHOJIOTMYECKUX ~ KOMIUIEKCOB. OCHOBHBIE  3Tambl  BBIIOJIHEHUS
pPacyeTHOro aHajan3a HANpsSKEHHO-AEPOPMUPOBAHHOTO COCTOSHUS METOJOM KOHEUHBIX
aneMeHTOB. llorpemHocTy npu pacuerax METONOM KOHEYHBIX JJIEMEHTOB HECYIIHX
KOHCTPYKIUN MOOMJIBbHBIX MalluH. [IpenMyiiiecTBa u HEOCTATKU PACUETHBIX MOJX0A0B
npu oOecreyeHu MPOYHOCTH HECYIIIMX CUCTEM MOOMIbHBIX MamuH. [1yTu noBbimeHus
TOYHOCTM  KOHEUHO-  JJIEMEHTHOIO  aHaju3a  HamnpshKeHHO-Ae(hOPMHPOBAHHOTO
COCTOSIHUSI KOHCTPYKLUWA aBTOMOOMIIEN U TPAKTOPOB.



Tema 2. Buabl mnpeaejbHOr0 COCTOSIHMST HeCYHIMX KOHCTPYKIUM
TPAHCIIOPTHO-TEXHOJIOIHYECKUX KOMILJIEKCOB M KPUTEPUH OLIEHKH MPOYHOCTH.

IIpOoYHOCTP NpH CTATUYECKOM HATPYKEHUU. [ MIIOTE3BI MPOYHOCTHU. Y CTAIOCTHAS
npoyHoctb. KpuBasg ycramoctn. ManonukioBasi, MHOTOLHMKIOBas — YCTaJOCTbh,
HEOrpAaHWYEHHAs! 10JITOBEYHOCTh. Y paBHEHHE KPUBOW YCTAJIOCTU B CTENEHHOU (popme.
[Ipenen BeIHOCIMBOCTH oOpa3la IpU CUMMETpUYHOM IuKie. [Ipenen BbIHOCIMBOCTH
netand. MaxkToppl, BIMAIOLNIME HAa W3MEHEHHE Ipelesia BBIHOCIMBOCTH JETalIM II0
OTHOLIEHUIO K TIpenesly BBIHOCIMBOCTM OOpasina. BriusHue acuMMeTpuu ULHKIIA
Harpy>kKeHHUsl Ha XapaKTEPUCTUKN CONPOTUBJIEHUS YCTaJOCTH. J(narpamMmma npenesbHbIX
ammuintya. KoagdunumenT 3amnaca npoYHOCTH IO KPUTEPHUIO COMPOTHUBIICHUS YCTATIOCTH.
Haxonnenune mnoBpexaeHUN B KOHCTPYKUMHU. ['HIloTe3a JIMHEWHOTO CyMMMPOBAaHUS
noBpexaeHn. Pacdyer [OATOBEYHOCTHM JAE€TaNM C  HMCHOJB30BAHUEM  THIIOTE3BI
JUHEWHOTO CYMMHPOBAHMS IIOBPEKICHUM. MeToasl cXemaTu3aluu CIy4alHbIX
IIPOLIECCOB HArpy>keHus. PacyeTbl KOHCTPYKUMM Ha YCTAJIOCTHYX IIPOYHOCTD.
IIpenenpHble CcOCTOSHMA IIpU IOTepe ycronyuBocTu. [IpenenbHoe cocCTOsiHME IO
Kputepuro uzHoca. [IpenenbHoe COCTOSHUE 110 KPUTEPUIO KOPPO3HUHU.

Tema 3. Metoasl onpeneneHlss HATPY30K AJIs1 MOACJIMPOBAHUSA U pacyera Ha
NPOYHOCTH HECYIIMX KOHCTPYKUMH TPAHCIOPTHO-TEXHOJOTHYECKUX KOMILJIEKCOB.
Pacuyer Ha IPOYHOCTH B BEPOSITHOCTHOU IOCTAHOBKE.

Tunuunsle HanOoyiee TSHKENbIE PEKUMBl HATPYKEHUS HECYLUIUX KOHCTPYKIIMI
MOOWJIBHBIX MAaIllMH MpPU JKCIUTyaTanud. MeToabl HCHBbITAHUN [JI1 UCCIEeI0BaHUS
Harpy304HbIX pPEXKUMOB. MeETOABI OIEHKM MapaMeTPOB CIy4YalHBIX MPOLECCOB
HapryxeHusi. OLleHKa MPOYHOCTU HECYIIUMX KOHCTPYKUMH MOOMJIBHBIX MalIUuH MpHU
CIy4JalHbIX Harpy3kax. llonstme BeposiTHOCTM HepaspymeHus. CBs3p 3HAYCHUU
K03 puimeHToB 3amaca  NIPOYHOCTH, BBIYMCJIEHHBIX B TPaJULUHAOHHOMU
JIETEPMUHUPOBAHHOM MMOCTAHOBKE, CO 3HAYEHUSAMHU KO3(P(PUIMEHTOB 3amaca MpOYHOCTH,
BBIYMCIICHHBIX B BEPOSITHOCTHOM IIOCTaHOBKE.

Tema 4. Oco0eHHOCTH pacyeTa HA MPOYHOCTH CBAPHBIX KOHCTPYKIHUIA
TPAHCHOPTHO-TEXHOJIOTHYECKUX KOMILJIEKCOB.

Turel CBapHBIX COEIMHEHUN M UX CBOWMCTBA. [IpenenpHblE COCTOSIHUS CBApHBIX
coenuHeHnid. KOHIEHTpanus HanpspKEHUM B CBAapHBIX COCIWHEHMAX. McnbITaHus
CBAPHBIX COEIMHEHUH. MeTonpl pacdyera HAa MPOYHOCTh CBAPHBIX KOHCTPYKIIMM.
OcobOeHHOCTM pacyeTa Ha TMPOYHOCTh CBAPHBIX KOHCTPYKUUU. (OcoOeHHOCTH
MOJICIIMPOBAHUA CBAapHBIX Y3JI0B HeCylux cucrteM. KoHIEHTpauus HanpsoKeHUH B
CBapHbIX KOHCTPYKIMSX Ky30BOB aBToMoOwied. IIpumeHeHne MeToga KOHEUHBIX
AJIEMEHTOB U1 MCCIICOBAHNS KOHLEHTPALMY HANPSKEHUHA B CBAPHBIX KOHCTPYKLUSAX.
IIprunHBI OSABIIEHNS YCTAJIOCTHBIX MOBPEXKACHUN B CBAPHBIX KOHCTPYKIUAX

Tema S. KoOHCTPYKTOPCKO-TEXHOJIOTHYECKHE  MeETOAbI  IOBBILICHUS
NMPOYHOCTH CBAPHBIX KOHCTPYKIMUA TPAHCIIOPTHO-TEXHOJIOTMYECKHX KOMILIEKCOB.

[IpaBuia KOHCTPYMpPOBAHMUS CBAPHBIX Y3JI0B HECYIIMX HECYIIUX KOHCTPYKIIMHI
TPAHCIIOPTHO-TEXHOJOTHUECKUX KOMIUIEKCOB C YJIYYIIEHHBIMH XapaKTEPUCTUKAMU
IPOYHOCTH. TEXHOJIOTMYECKUE MEPBI OBBIILICHUS TPOYHOCTH CBAPHBIX KOHCTPYKIIUH.



Tema 6. CrpykrypHas MeXaHMKAa KOMIO3MIMOHHBIX MaTEPHAJIOB,
NPUMEHSEeMbIX B HECYIIUX KOHCTPYKUMAX TPAaHCHOPTHO-TEXHOJIOTHYECKUX
KOMILIEKCOB

CpaBHEHHE KOMIIO3WLIMOHHBIX MATEPUAJIOB C KOHCTPYKIMOHHBIMU CTASIMH H
CIUIaBAMM IO IIOKAa3aTeyliM  YACIbHOM IPOYHOCTH M YAECIbHOM IKECTKOCTH.
Knaccudpukanmm KOMMO3UIIMOHHBIX MaTEpHAOB MO THUITy MATPHUIBL, [0 THILY
apMUPYIOLIMX BOJOKOH, MO THIy apMHpOBaHUA. MexaHW4YecKue CBOWCTBA
KOMITO3UIIMOHHBIX MAaTE€pPUaJIOB.

Tema 7. MeToabl 4YYBCTBUTEJBHOCTHM B 3aJa4aXx ONTUMAJbHOIO
NPOCKTHPOBAHUA KOHCTPYKIHMH TPAHCHOPTHO-TEXHOJIOTHYECKHX KOMILIEKCOB.

OnTuManpHOE  NPOEKTHUPOBAHHWE  KOHCTPYKLIHMHM  TPaHCIOPTHO-TEXHOJOTHYECKUX
KOMIUIEKCOB HA OCHOBE AHAJIM3a YYBCTBUTEIBHOCTU. I[IpuMeHeHue Merona KOHEYHBIX
AJIEMEHTOB Ul aHajau3a YyBCTBUTEIBHOCTH. MeTOJ pacuera 4yBCTBUTEIBHOCTH B
cTaTuueckux 3anadax. llpsamoit meron auddepenunpoBanus. MeToa cONpsKEHHBIX
MEPEMEHHBIX. AHAlM3 YyBCTBUTEIBHOCTH B 3a/Jadyax Ha COOCTBEHHbIC 3HAYCHHMS.
OnTuMu3anusi 4acToT COOCTBEHHBIX KojeOaHuil. MakcuMmuzanus KpUTHUYECKUX
HArpy30K MOTE€pU YCTOMUYHBOCTH.

Meton 4yBCTBUTEIIBHOCTH MPHU MPOEKTUPOBAHUU (DOPMBI KOHCTPYKIIMHM B 3a7adax
CTaTUYECKOT0 HATPYKEHUS KOHCTPYKLUUNA TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB.
Marepnanbnas  npousBogHasd.  Popma, Kak  [apaMmeTp — MPOEKTUPOBAHUS.
ITapameTpuueckoe mpeacrabieHUe rpaHull. UyBCTBUTEIBHOCTh IIPU MPOCKTUPOBAHUU
(OopMBbl KOHCTPYKLMHU B 3aJadax OIpeIeieHHs] COOCTBEHHBIX YacTOT KOJI€OaHWH u
KPUTHYECKUX HArPYy30K IOTEPU YCTOMYUBOCTH.

MeTtoa KOHEUHBIX 3JIEMEHTOB B 337a4axX ONTUMHU3ALUU KOHCTPYKIUN TPAHCIIOPTHO-
TEXHOJIOTUYECKUX KOMIUIEKCOB. [Iponenypsl pemenus 3a1a4yu ONTUMU3ALUU Ha OCHOBE
METOJa KOHEUYHBIX JJIEMEHTOB C IIPUMEHEHUEM  QJITOPUTMOB  HEJIMHEWHOIO
IIPOrpaMMUPOBAHUS.

5. Obpa3oBaTe/ibHbIE TEXHOJIOTUH

Meronuka mpenojaBaHus AUCHUIUIMHBL «MaTeMaTudeckoe MOAEIUPOBAHUE
TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMILUIEKCOB» W pEaau3alus KOMIIETEHTHOCTHOTO
MIOAX0Ja B M3JIOKEHUHW W BOCHPHUATHH MaTepualia NMPeayCMaTPUBAET HCIIOJIb30BAHUE
CJIEIYIOLIMX aKTHUBHBIX (JOPM MPOBEAEHUS TPYNIOBBIX, MHANBUAYAJIbHBIX, Ay AUTOPHBIX
3aHATUI B COYETAHUU C BHEAYJUTOPHOM pabOTOM C 1eNIbI0 (POPMHUPOBAHUS U PA3BUTHUS
po¢heCCUOHANIBHBIX HABBIKOB, O0YYaIOIIUXCS:

— TMOATOTOBKAa K BBIMOJHEHUIO MPAKTUYECKUX 3aHITHM B KOMIIBIOTEPHBIX
nabopaTopusx By3a;

— TMOATOTOBKA, MPEJCTaBICHUE U 00CYKICHUE MPE3EHTAI Ha CEeMHUHAPCKUX
3aHATHSAX;

— OpraHu3alys U NpOBEACHHUE TEKYIIEr0 KOHTPOJIS 3HAaHUM CTYJIEHTOB B (hopme

0JIaHKOBOT'O TECTUPOBAHUS;
— MPOBEJICHNE MACTEP-KJIACCOB DKCIIEPTOB U CIEIUAIMCTOB B 00J1aCTH YHCICHHBIX
METOJIOB U HEJIMHEHHON MEXaHUKH.



6. OueHoYHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJIA YCIIeBaeMOCTH, TPOMEKYTOYHOM
aTTecTAllUM [0 UTOTaM OCBOECHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCKoe
o0ecreyeHne CaMOCTOSITEJIbHOM PadOThI CTY/IEHTOB.
B mporecce o00ydeHHs HMCHONB3YIOTCS CIACAYIOMHUE OICHOYHBIE (OPMBI
CaMOCTOSTENIbHON pabOThl CTYJEHTOB, OIICHOYHBIE CpPEJICTBA TEKYIIET0 KOHTPOJIS
yCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIUH:

- IMIOATOTOBKA K BBIIIOJIHCHHUIO PACUCTHBIX MOJCJIBHBIX 3aJd4 Had IPAKTHYCCKHUX
3aHATHUAX U UX 3allluTa.

OneHouHbIE CpencTBa TEKYIIErO KOHTPOJS — YCIEBA€MOCTH  BKIKOYAIOT
KOHTPOJIbHBIE BOMPOCHl U 3aJaHus B (opMme OJIIaHKOBOTO U (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHMUS, 1JI1 KOHTPOJISL OCBOCHUS O0OYUYaIOIIMMUCS PAa3AesIOB JUCIUIIINHABIL.

OOpa3upl TECTOBBIX 3aJaHUW, KOHTPOJBHBIX BONPOCOB M 3aJaHUN IS
OPOBEACHUS TEKYIIEro KOHTPOJS, OSK3aMEHAI[MOHHBIX OWJIETOB, TPUBEICHBI B
MIPUIIOKEHUH 2.

6.1. ®oHa OLIEHOYHBIX CPEACTB /ISl IPOBeAeHU IPOMEKYTOUHOI aTTecTAlNH
00y4arIIMXCcs M0 JUCUUILIMHE (MOIYJII0).

6.1.1. IlepeueHb KOMIIETEHIIUN C YKa3aHUEM ATaNoB UX (OPMHUPOBAHUS B MPOIIECCE
OCBOCHHMS 00pa30BaTEIHHON MIPOTPAMMBI.

B pesynbrare OCBOGHHS JUCHMIUIMHBI  (MOAYNsl)  (OPMHUPYIOTCS — CIEAYIOIINE
KOMITETECHIINHN:

Kon B pe3yJabTare ocBOeHUs1 00pa30BaTeIbHOM MPOrpamMMbl
KOMIIeTCHIIM U o0yuaromuiics J0JKeH 00J1a1aTh
[K-1 Crnioco0eH oprann3oBbIBaTh pa3paboTky KoHCTpyKui ATC u ux
KOMIIOHEHTOB.

B nponecce ocBoeHusi oOpa3zoBaTeIbHON MPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B
TOM YHCJIE€ UX OTIENIbHbIE KOMIIOHEHTHI, (JOPMUPYIOTCS MOATAHO B XOJAE OCBOCHUS
00Oy4aroIUMUCs AUCUUIUIMH (MOAYJEH), MPAaKTUK B COOTBETCTBUU C y4EOHBIM IIIAHOM
U KaJeHIapHbIM TpaduKkoM y4eOHOTO mpoliecca.

6.1.2. Onucanue nokasartejeil 1 KpUTEpHeB OLIEHUBAHUS KOMIIEeTEHIH,
(opMupyeMBIX 10 HTOTaM OCBOEHHS JUCHUILIUHBI (MOAYJIS1), OMUCAHUE KA
OLICHUBAHMSI.

[loka3aTenemM OLEHMBaHUS KOMIIETEHLIIMA HAa  pa3IMYHBIX dTamax Mx
(opMupoBaHus SBISETCS TOCTHKEHHE OOYYaIOIIMMHUCA IUIAHUPYEMBIX pPE3YyJIbTaTOB
oOy4YeHus 0 JUCHUILTUHE (MOIYIIO).



IIK-1 Cnoco0eHn oprann3oBbiBaTh pa3padoTky koHCTPpyKuMid ATC u HX KOMIIOHEHTOB.

Kpurepuu ounenuBaHus

IToka3zarenn
2 3 4 5
3HATH: OOydarormuiics OO0yyarommuiics OO0y4arormmiics Ooyuaroruiics
6a30BEIC JEMOHCTPHUPYET MOJIHOE JEMOHCTPHUPYET JIEMOHCTPUPYET YaCTUYHBIE | AEMOHCTPHPYET
TEOPETUIECKHE OTCYTCTBHUE WX HETIOTHBIC TEOPETHIECKUE | TEOPETHIECKUE 3HAHUA B TIOJTHBIE
OCHOBBI HEJI0OCTATOYHOE COOTBETCTBHE 3HaHMSA B 0071aCTH obnacTu 6a30BBIX TEOPETUUECKHUE
MaTeMaTHIeCKOTO 3HaHHUH 0a30BBIX 0a30BBIX TEOPETUIECKUX TEOPETHYECKUX OCHOB 3HaHMA B 00acTn
MOJIETTMPOBaHUS TEOPETUYECKUX OCHOB OCHOB MaTeMaTH4ECKOTO MaTeMaTU4eCcKoro 0a30BBIX
HarnpsHKeHHO- MaTeMaTUYeCcKOro MOJIETTMPOBaHUS MOJIETTMPOBaHUSA TEOPETHYECKUX
JeOpMUPOBAaHHOT | MOJEITHPOBAHUSA HaTpsKEHHO- HaInpsKEeHHO- OCHOB
0 COCTOSIHUA U HaInpsKeHHO- Je(hOPMUPOBAHHOTO Je(hOpPMUPOBAHHOTO MaTeMaTH4eCcKOro
OLICHKH IPOYHOCTH | Je(hOpMUPOBAHHOTO COCTOSIHUS U OLIEHKU COCTOSIHUS M OIIEHKH MOJICTTUPOBaHUS
KOHCTPYKLIUH COCTOSIHUSA U OLICHKU MIPOYHOCTU KOHCTPYKUUH | IPOYHOCTH KOHCTPYKIUM HaIpPsHKEHHO-
TPAHCIOPTHO- MPOYHOCTU KOHCTPYKIUIA TPaHCIIOPTHO- TPaHCIIOPTHO- ne(hopMHUpPOBaHHO
TEXHOJIOTUIECKUX TPAHCHOPTHO- TEXHOJIOTUUECKUX TEXHOJIOTHIECKHX IO COCTOSIHUS 1
KOMIIJIEKCOB. TEXHOJIOTUYECKUX KOMIUIEKCOB. KOMIUIEKCOB, HO OLICHKU
KOMIIJIEKCOB. JHomyckarorcst JIOITyCKAaIOTCs TIPOYHOCTH
3HAYUTEIbHBIC OIINOKH, HE3HAYHUTEIbHBIC OMMOKH, | KOHCTPYKIHH
TIPOSIBIIACTCS HETOYHOCTH, 3aTPYJHEHUS | TPaHCIOPTHO-
HEJJOCTaTOYHOCTh 3HAHWH, | MPU aHAIUTUYECKUX TEXHOJIOTHYECKUX
TI0 PSAY MOKa3aTenew, oTepanusX. KOMILIIEKCOB,
00ydaroIHics CBOOOIHO
UCTIBITHIBACT orepupyer
3HauUTEJIbHBIC NpHOOPETEHHBIM
3aTpyAHEHUS NIPU 1 3HaHUSMHU.
OTIepPUPOBAHIY 3HAHUSIMH
TIIPU UX NIepeHoce Ha
HOBBIE CHTYAIHH.
yMeTh: OOyuatomuiicst He ymeeT W B | OOyuarommiics OObyuarommuiics OoOyuaroruiics
TIPOSIBIISITH HEI0OCTaTOYHOH CTENeHU JIEMOHCTPHUPYET HEMOJIHOE | AEMOHCTPHPYET YaCTHYHOE | JIEMOHCTPUPYET
TBOPYECKUH yMeerT: COOTBETCTBHUE COOTBETCTBHE CIEAYIONINX | TOJIHOE
MTOJIXO/T TIPH MPOSIBJIATH TBOPUYECKHH CIIEAYIOIINX YMEHHUIA: YMEHHIA: COOTBETCTBHUE
pa3pabotke MOJXOJ TP pa3paboTke CIICAYIOLIIX
pacYeTHBIX pacyeTHBIX MoJeNel IIPOSIBIISATh TBOPUYECKUI IIPOSIBIISATH TBOPYECKUI YMEHHUN:
Mojenen TPaHCIIOPTHO- TIOJIXOJI TIPU pa3padoTke MOXOJ IIPU pa3paboTke
TPaHCIIOPTHO- TEXHOJIOTHYECKHUX KOMIUIEKCOB | PacueTHBIX MOJeIen pacdeTHBIX Mojenei TIPOSIBIISITE
TEXHOJIOTHYECKUX JUIS BBITIOJTHEHUS TPaHCIIOPTHO- TPaHCIIOPTHO- TBOPYECKHH
KOMIIJIEKCOB ISt MaTeMaTHIecKoro TEXHOJIOTUUECKUX TEXHOJIOTMUECKUX TIOJIXOI TTPH
BBITIOJIHEHUS MOJICTIMPOBAHUS HX KOMIIJIEKCOB IS KOMIUIEKCOB JIJIsI paspaboTke
MareMaTH4eCcKOTo HaINpsKEHHO- BBITTOJTHEHUS BBITIOJIHCHHS pacyeTHBIX
MOJIETIMPOBAHMA X | Je(hOPMUPOBAHHOTO MaTeMaTHIeCcKOTro MaTeMaTHIECKOTO Mozemnen
HarnpspKeHHO- COCTOSIHUS ¥ OTICHKH MOJIETTHPOBAHUS UX MOJICITUPOBAHIS UX TPaHCHOPTHO-
J1e(OPMUPOBAHHOT | TIPOYHOCTH; HaTPSKECHHO- HampsKEHHO- TEXHOJIOTHYECKIX
0 COCTOSIHHSA U CaMOCTOSITENILHO OCBAaNBaTh Je(hOpMHUPOBAHHOTO J1e(hOpMUPOBAHHOTO KOMITJIEKCOB ISt
OLIEHKH ITPOYHOCTH; | HOBBIE BO3MOKHOCTH COCTOSIHUS M OLIEHKU COCTOSIHUS M OLICHKH BBITIOJIHEHHS
CaMOCTOSATEIIFHO Pa3BHUBAIOIIAXCS MIPOYHOCTH; HMPOYHOCTH; MaTeMaTHIeCKOTO
OCBaMBaTh  HOBBIE | MPOTPAMMHBIX IPOIYKTOB CaMOCTOSITENTBHO CaMOCTOSITENILHO OCBAaMBaTh | MOJEIMPOBAHUSA
BO3MOXKHOCTH MaTeMaTHYECKOTO OCBaNBaTh HOBBIE HOBBIE BO3MOKHOCTHU UX HaIpsHKEHHO-
Pa3BUBAIOIINXCS MOJIETTUPOBaHMUS. BO3MOXKHOCTH pa3BHUBAIOIIUXCS ne(hopMHUpOBaHHO
MPOrPaMMHBIX Pa3BUBAIOLINXCS MPOTPaMMHBIX IPOJYKTOB | TO COCTOSIHUS U
MPOJYKTOB MIPOTPaMMHBIX IPOJYKTOB | MaTeMaTHYECKOTro OLICHKH
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MAaTeMaTHYECKOI'O MAaTeMaTHYECKOIO MOJICITUPOBAHMSL. MIPOYHOCTH;
MO/ICTUPOBAHIIS. MO/ICTUPOBAHHISL. VYMeHHs 0CBOEHBI, HO CaMOCTOSITEIEHO
JIOITYCKAIOTCSI OCBanBaTh HOBLIE
Jonyckarorcs HE3HAYUTEIILHEIE OIIUOKH, BO3MOYKHOCTH
3HAYUTENBHEIC OIINOKH, HETOYHOCTH, 3aTPY/AHCHUSI Pa3BUBAIOMINAXCS
MIPOSIBIISCTCS MPH MIEPEHOCEe YMEHHH Ha TIPOTPaMMHBIX
HEJ0CTATOYHOCTh HOBEIC, HCCTAHIAPTHHIC MPOTYKTOB
BJIaJIEHHS] HaBBIKAMM 110 CUTYaIIUH. MaTEMAaTUYECKOTO
psny ToKasartenei, MOJICTTUPOBAHHS.
OOy4aroruiics CBobOonHO
HCIILITHIBAET OIepupyeT
3HAYUTENBHBIE MPUOOPETEHHBIM
3aTPYAHCHUS MIPH U YMCHUSIMH,
MIPUMCHCHHUH HABBIKOB B MPUMEHSIET UX B
HOBBIX CUTYAaIIHSX. CHUTYaIHUsIX
TOBBIIIICHHOM
CII0XHOCTH.
BJIA/IETh: OO6yyaroniuiicst He BIaaeeT OOyuarommiics He B OOyuaroIuiics YaCTHYHO OOyuaromiuiics B
HaBBIKAMU WIH B HEJOCTATOYHOM MTOJTHOH Mepe BIaeeT BJIaZie€T HABBIKAMU IIOJHOM 00BeEME
HCIIOJIb30BAHMS CTEIIEHH BIIaJIeCT HaBBIKAMHU HaBBIKAMH HCIIOJIb30BAHHUS BIIAZIEET
MPOrPaMMHBIX WCIIOJIE30BaHUS IPOTPAMMHBIX | HCIIOJIBb30BaHUS MPOTPaMMHBIX CPEICTB HaBBIKAMH
CpezacTB CPEICTB MaTeMaTHUECKOTO MPOTPaMMHBIX CPEICTB MaTeMaTHYECKOrO HCIIOJIb30BAHMS
MaTeMaTHYECKOIO MOJICITUPOBAHMSA KOHCTPYKIIMI | MaTeMaTHIeCKOTO MOJICITUPOBAHUS MPOrPAMMHBIX
MOJICTTHPOBAHHUS TPaHCIOPTHO- MO/ICITHPOBAHHMS KOHCTPYKIUH CpeICTB
KOHCTPYKIIUH TEXHOJIOTUYECKUX KOMIUIEKCOB | KOHCTPYKIIUI TPaHCIOPTHO- MaTEMAaTUYECKOTO
TPaHCIIOPTHO- JUTS aHAJTU3a HAMPSHKCHHO- TPaHCIIOPTHO- TEXHOJOTHYECKUX MOJICTTUPOBAHHMS
TEXHOJIOTHUECKUX JeopMHPOBAHHOTO TEXHOJOTUYECKUX KOMILIEKCOB JIsl aHAIH3a KOHCTPYKIIU I
KOMILIEKCOB IS COCTOSIHHUS U OLIEHKH KOMIIJIEKCOB JUIS aHAIN3a HATPSKEHHO- TPAHCIOPTHO-
aHajausa MPOYHOCTH. HaTPSHKCHHO- J1e(hOPMUPOBAHHOTO TEXHOJOTMYECKUX
HAMpPSHKEHHO- nedopMIpoBaHHOTO COCTOSIHUS U OLIEHKHU KOMIUIEKCOB IS
nedopMUpOBaHHOT COCTOSIHMSL U OLIEHKH MPOYHOCTH. aHaIM3a
0 COCTOSIHUS U MIPOYHOCTH. HaBbIKy OCBOEHBL, HO HAIPSHKEHHO-
OIICHKH MPOYHOCTH. JIOITYCKAIOTCS Je(hOpMUPOBAHHO
Jonyckarotcs HEe3HAYNTEITLHBIE OIIHOKH, I'0 COCTOSIHHS U
3HAYUTENBHBIC OIINOKH, HETOYHOCTH, 3aTPYAHCHHUS OLIEHKH
MPOSIBIISIETCS [pY TIEPEeHOCe YMECHUH Ha MPOYHOCTH.
HEJOCTaTOYHOCTh HOBBIC, HECTAHIAPTHBIC CBoboaHO
BJIaJICHHS HABBIKAMM 110 CUTYaIUH. PUMEHSET
pszy TioKasartenei, MOJTyYCHHBIC
Oobyuaronuiics HaBBIKH B
HCIIBITHIBAET CHUTYaIUsIX
3HAYNTENLHEIE MOBBILIEHHON
3aTPYAHCHUS IPH CJI0XHOCTHU.

IMPUMECHCHUU HABLIKOB B
HOBBIX CUTYyallUAX.
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[IIxkanel OLEHMBAHUS pPE3YJbTATOB MPOMEXKYTOUHOM aTTECTAalMd U HUX
OMMCaHUE:

dopmMa NPOMeKYTOYHOM ATTECTAIMN: IK3AMEH.

[TpomexxyTounas aTrectamnus oOyJaromuxcs B (popme sK3ameHa MPOBOIUTCS
[0 pe3yjbTaTaM BBHINIOJHEHUSI BCEX BHUJIOB YUE€OHOM pabOThI, MPETyCMOTPEHHBIX
y49eOHBIM IUIAHOM IO J@HHOW TUCIUIUIMHE (MOMYIIO), IPH ATOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIEro KOHTPOJISI YCIEBAEMOCTH B TeueHHe cemectpa. OneHka
CTEMEHH JIOCTUXKEHUSI OOYyYAIOIMMHUCS TUIAHUPYEMBIX PE3YyIbTaTOB OOYUYEHHS O
JUCIUIUIMHE (MOYJII0) TPOBOJIUTCS TMpernojaBareiieM, BEAYIIUM 3aHsATHS TI0
TUCIUIUIMHE  (MOAYJI0)  METOJOM  DJKCIepTHoi  omeHkd. [lo  wuroram
IPOMEKYTOYHOM aTTecTalliyd MO JAUCIHUIUIMHE (MOJYJI0) BBHICTABISETCS OLICHKA
«OTIUYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHO» WIH «HEYIOBIECTBOPUTEIBHOY.,

K npomexyToyHoil aTTecTalii  JOMYCKAIOTCS  TOJBKO  CTYACHTHI,
BBITIOJIHMBIIINE BCE BHJABI Yy4eOHOW paboThl, MpPEAyCMOTpPEHHbIE padoueii
OporpaMMoOl MO JUCHUIUIMHE MaTreMaTH4eCKOe MOJCIUPOBAHUE TPAHCIIOPTHO-
TEXHOJOTUYECKUX KOMILJIEKCOBY: MPOILIU TPOMEXKYTOUHBINH KOHTPOJIb.

[IIxana oneHuBaHuA Onucanune

BoinonHensl Bce BHAbI  yueOHOW palOTHI, MPERyCMOTPEHHbIE
yueOHbIM 11aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMA,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B Tabiulax IoKa3aTesneil,
OlepupyeT NpPUOOPETEHHBIMU 3HAHUSAMH, YMEHMSIMH, HaBbIKaMH,
IIPUMEHAET UX B CHUTyalUsAX IIOBBINICHHOW CiOXHOCTU. IIpu sToM
MOTYT OBITh JOMYIICHHl HE3HAYUTEIbHbIC OIIMOKH, HETOYHOCTH,
3aTPYAHECHUS IIPU AHAIUTUYECKUX OIEpALMsX, NEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIEC, HECTAHIaPTHBIE CUTYaLUH.

OT1In4HO

BeinonHeHs! Bee BUbI yueOHOM paboTh, IPEeAYCMOTPEHHbIE
y4EOHBIM IIAHOM.

OO0yuaromuiicsi AeMOHCTPUPYET YACTUIHOE COOTBETCTBUE 3HAHUM,
Xopouio YMEHUH, HaBBIKOB 10 ITpeiMeTy. HaBbIKM OCBOEHBI, HO TOITYCKArOTCS
HE3HAYUTEJIbHbIE OIMOKH, HETOUHOCTH, 3aTPYIHEHUS IIPU IepeHoce
yYMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIIH.

BrImonHeHsI Bee BUIBI Y4eOHOH paOOTHhI, TPeayCMOTPEHHBIE
y4EOHBIM IIAHOM.

OOyuarommiicss JeMOHCTPUPYET 3HAUUTENbHBIE OIIMOKH, MPOSBISIET
VY 10BIETBOPUTENBHO | HEIOCTAaTOYHOCTh 3HAHHWM, YMEHMH M BIAJCHUS HAaBBIKAMH IO
HECKOJBKUM  TemaM mpeamera. OOydarommicsi  UCTIBITHIBACT
3HAYUTENbHbIE 3aTPYIHEHHS P IPUMEHEHUN YMEHUN U HAaBBIKOB B
HOBBIX CHUTYAIIHSIX.
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He Bemonmnen oauH wim Oojiee BHUAOB ydeOHOH paboTHI,
MPEIYCMOTPEHHBIX Y4eOHbIM TIaHOM. CTYyIeHT JEeMOHCTPUpPYET
HEIOJIHOC COOTBETCTBHE 3HAHUM, YMECHUH, HABBIKOB IIPHBEICHHBIM B
TabIMIaxX IOKa3aTeei, MIOMYCKAIOTCA 3HAYUTENbHBIC OIIUOKH,
MPOSIBIIACTCS OTCYTCTBHE 3HAHWW, YMEHHUH, HABBIKOB 10 PSIy
HOK%&TGHGP'I, CTYI[CHT HUCIIBITHIBACT 3HAYUTCIIbHBIC 3any,Z[HCHI/ISI
MPH ONEPUPOBAHUU 3HAHMSMH W YMCHHUSMHU IPH UX IEPEHOCE Ha
HOBBIC CI/ITyaL[I/II/I.

HeynosnerBopurensHo

@DOH/IbI OLICHOYHBIX CPEJCTB MPEACTABIECHBI B MPWIOKEHNUN 4 K padbodeit
IIporpamme.

MoHbI OLIEHOYHBIX CPEICTB MPeACTABIEHbI B IPUJI0KEHUHU 2 K padoyei
nporpaMmme.

7. YueOHo-MeTOoAu4ecKoe U HH(POPMALMOHHOE 00ecneyeHue TUCIUIIINHBI.

a) OCHOBHAs JHUTeparypa:

3anmusHsk, B. E. BBenenne B MaremMaTtndeckoe MOJCTHPOBAHUE : yIeOHOE
nocobue misg By3oB / B. E. 3ammsnsak, O. A. 3omotoB. — MockBa
NznmarensctBo HOpaiit, 2021. — 133 ¢. — (Bricmee o6pazoBanue). — ISBN
978-5-534-12249-7.

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

0) IOMOTHUTEIbHAS JUTEPaTypa:

bopnosckuu, I'. A. @u3N4eCKue OCHOBBI  MAaTEMAaTUYECKOTO
MOJEIIUPOBAHUS | YUEOHUK U MPAaKTUKYM AJig By30B / I'. A. bopnosckuii, A.
C. KonmpatwseB, A. Yoynmepu. — 2-¢ w3zd., uchnp. U aomn. — Mocksa :
M3parensctBo [Opaiit, 2020. — 319 c¢. — (Bricmiee obpa3zoBanue). —

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

B) DJIEKTPOHHbIE 00pa3oBaTe/IbHbIE Pecypchl

Kypc «Marematnueckoe  MOJEIMPOBAHUE  TPAHCIOPTHO-TEXHOJIOTMUECKUX
KOMILJIEKCOBY

https://online.mospolytech.ru/course/view.php?id=4187

8. MaTepuajibHO-TeXHUYECKOe ofecnedeHne TUCIMIINHBI.

° AyauTopusi sl JIGKUMOHHBIX U MPAKTUYECKUX 3aHSATHUN: CTOJIBI
y4eOHBIE CO CKaMbsSMH, ayJIUTOpPHas JOCKA, HACTCHHBIM MPOEKIIMOHHBIM JKpaH.
PabGouee MecTo mpenogaBartesns: CToJ, CTYIL.

° KoMmmbroTepHslii  KJIacc:  CTOJIBI, CTYJbs, MapKepHas JOCKa,
KOMITBIOTEPHI C TMPUKIAAHBIM TEMAaTHUYECKUM MPOrpaMMHBIM OOECIICUCHHEM,
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MOIBECHOM MTPOEKTOP ¢ MHTEPAKTUBHOU JOCKOU. Pabodee MecTo npernojaBaTess:
CTOJI, CTYJ, KOMITBIOTED.

9. Meroanyeckue peKOMeHIAIUH IJIsI CAMOCTOATEIbLHOMH PadoThI
CTY/IEHTOB.
3alayamMu CaMOCTOSITEIIbHON pabOThI CTYIEHTOB SIBJISIFOTCSI:

Cucremaruzanusis W 3aKpEIUICHHE MOJMYYEHHBIX TEOPETUYECKHX 3HAHMA U
MPAaKTUYECKUX YMEHUI CTYJEHTOB;
Yray6rieHue u pacumpeHne TeOPeTUIeCKOn MOATOTOBKH;
@opMHpOBaHUE YMEHHI HCIIOJIb30BaTh HOPMATHMBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIIUIO U CIEIUATbHYIO JINTEpaTypy;
Pa3BuTHe mo3HaBaTEIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYACHTOB, TBOPUYECKON
WHUIIMATUBBI, CAMOCTOSATEILHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
Hcnonp3oBanue  Mmarepuana, COOpaHHOIO M TOJIY4YEHHOTO B XOJ€
CaMOCTOSITENIbHBIX 3aHATUN Ha NPAKTUYECKUX 3aHATHAX, [pPU HANUCAHUU
KYpPCOBBIX M BBIIYCKHON KBamu(pUKAIMOHHOW paboT, s dAPpeKkTuBHON
NOJATOTOBKHM K UTOTOBBIM 3a4€TaM M K3aMEHaM.

W3yyeHne  NHUCHMIUIMHBI  JOJDKHO  COIIPOBOXKIAThCA  MHTEHCUBHOMN
CaMOCTOSITENIbHOM pabdOTOIl CTYAEHTOB C PEKOMEHIOBAaHHBIMU IpENoJaBaTe/IIMU
JUTEPATYPHBIMH UCTOUYHUKAMU U C MaTepUalaMH, OJyYEHHBIMU Ha JEKIMOHHBIX,
MPAKTUYECKUX 3aHATHSAX M JIabopaTopHbIX padoTax. CTyAEHT AOKEH MOMHHTD,
YTO HAYMHATH CAMOCTOSITEIbHBIE 3aHATUS CIEAYeT C IEpPBOrO JIHA H3yYEHHUS
JUCLUIUIMHBL U MPOBOJUTH UX PEryssipHO. OUeHb BaKHO MPUIOKUTH MAaKCUMYyM
YCUJIUM, BOJIM, YTOOBI 3aCTaBUTH ce0s1 pabOTaTh C MOJIHOW HArpy3KoM C MEpPBOTO
TTHSL.

Kax1plii CTyJEeHT [OJDKEH caM IUIaHUPOBATh CBOK CAMOCTOSITEIBHYIO
paboTy, MCXOHs W3 CBOMX BO3MOMKHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET
BBINIOJIHEHHUE PalOThI, CO3/aeT Oo0Jee CIOKOWHYI0 OOCTaHOBKY, YTO B HUTOI€
MOJIOKUTENBHO CKa3bIBAETCS HA YCBOCHUH MaTepuaa.

Ha ocHOBe wu3ydeHHs] PEKOMEHIOBAaHHOW JHUTEpaTypbl LEIECO00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHHOB, TMOJOXEHUA M OMNpEACNICHUN,
TPeOYIOLMX 3alIOMUHAHUS U HEOOXOMMBIX JJIi OCBOEHUS Pa3J€iI0B AUCIHUILIUHEI.
JUist  mIoA0TBOPHOM pabOThl HEMANOBAXKHOE 3HAYE€HHWE UMeeT OOCTaHOBKa,
opranuzaiusi pabouero mecra. HyXHO mOOUTBCS, 4TOOBI MECTO pPabOTHI IO
BO3MOXHOCTH OBLIIO MOCTOSTHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JIeJIaeT ee OoJiee
1040TBOPHOM. [IpoayKTUBHOCTH pabOThI 3aBUCUT OT MPABHIIBHOIO YEPEIOBAHMS
TpyZaa u otapixa. [103TOMy Ka)kaple yac WM J1Ba CIeAyeT Aenarhb, nepepsi Ha 10-
15 MuHyT. BBIXOAHBIE THM JIydllle MOCBATUTH AKTUBHOMY OTABIXY, 3aHITHIM
CIIOPTOM, MPOTYJIKaMH Ha CBEKEM BO3AyX€E M T.1. Jlake NepeKItoueHne ¢ OJHOTO
BUJIa YMCTBEHHOU pabOThl HA APYTOM MOXKET CITY>KUTh AKTUBHBIM OTJIBIXOM.
Ocoboe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJTHON U3 (hopM 00yueHus u
KOHTPOJISl CAMOCTOSATENbHON padoThl. KOHCYNIbTHpOBaHKE MPEANnoaaraeT 0coObM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJICWCTBHE  MEXAYy  MpErojaBaTeseM-
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KOHCYJIbTAHTOM MW CTYACHTAMHM, HAIIPABJICHHOC Ha pa3pClICHUC HpO6JI€M 141
BHECEHHE MO3UTHUBHBIX U3MEHEHUH B ACATCIbHOCTDb CTYACHTOB.

9.1 MeToauyecKkue yKa3aHusl 0 BbINOJHEHNIO U 0(hopMJIeHHIO
BBINOJTHEHHBIX MPAKTHYECKHUX 3aJaHUIl M0 AucuuiimHe «MaremaTuieckoe
MO/IeJITHPOBAHUE TPAHCIOPTHO-TEXHOJIOTHYECKHUX CPEACTB

9.1.1 TpedoBaHus k 0OPMJIEHUIO BHITIOJTHEHHBIX MPAKTUYECKHUX 3aaHU

BrimmomHeHHOE TPaKTHYECKOE 3aaHue TOJDKHO OBITh 0(hOPMIICHO Ha JIUCTaX
dopmara A4 co CreAyIOIMHUMH TMOJSIMU:
e JleBoe - 25 MMm.
e Bepxnee 15 mm.
e [IlpaBoe 15 mm.
e Hwxnee 15 mm.
BrImmonHeHHOE TIPaKTHYECKOE 3aaHHE JOJIKHO UMETh TUTYJIBHBIA  JIUCT.
[Tpumep odopmIIeHHS TUTYJIBHOTO JINCTA TIOKA3aH B TPHUIIOKCHHH.
BrImmonHEHHOE TPAKTHYECKOE 3a/1aHUE JOJHKHO COJIEp)KaTh  CIICAYIOIIHE
pas3enbl:
Conepxanue.
Bgenenue.
OcHOBHasi 4acTk.
3aKIroYeHue.
CHnucok HCIONIb30BaHHOM JIUTEPATYPHI.
[Ipunoxenus (He SBIAIOTCS 00s3aTEIBHOM YACTHIO OTYETA).
Crpanuiiel  oT4eTa  JOJKHBI  OBITH  TPOHyMepoBaHbL.  Hymepamms
HAa4YMHAETCS CO BTOPOM CTpaHuIbl. Ha TUTYJIBHOM JHCTE HOMEpP CTpaHHIIC
HE MPOCTaBJISAETCS.
B ocHOBHOW 4YacTh HaxXOASTCS BCE MPOHYMEPOBAHHBIC TJIABbI, maparpadbl u
noinaparpadsai.

Hywmepamus naparpadoB u nognaparpadoB MPOU3BOASTCS CIEAYIOIIUM

o0pazoM:

o IlepBas mudpa o0o03HAUYaET HOMEpP TJIABHI.

e Bropas mudpa - nmopsakoBeiii HOMep maparpada.

e Tperbs nudpa - NOPAAKOBBIA HOMEp moanaparpada.
Hanpumep, naparpad 2 u nognaparpad 5 maparpada 2 riaBel 3:

e |l Onucanue pacyeTHOM cXeMbl

e 3.2 I'pannyHbIe yCI10BHUS

o 3.2.5 I'paHMYHBIE YCJIOBUS MO NEepeMeleHUusIM

Hywmeparmusi pucyHKOB MPOU3BOIUTCS CICAYIOIUM 00pa3oM:
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o [lepBas mudpa ob603HAYaeT HOMEP TJIABHI.
e Bropas uudpa - mopsaKoBeli HOMEP PUCYHKA B TJIaBE.

Hanpumep, pucyHOK B TJaBe 3, UMCIOIIMA TOPSIKOBBIA HOMep 11:

e Puc. 3.11. /luamoroBoe OKHO BBOJAa MCXOJHBIX JTaHHBIX
Touka B KOHIIC Ha3BaHMs TJIaBbI, Mmaparpada, moamnaparpada u pucyHkKa He

craBuTcs. Ha3BaHue riiaBbl NUIIETCS 3arJIaBHBIMU MOJTYXUPHBIMU OyKBaMHU.
Hazpanwus nmaparpacdos u noamnaparpadoB MUIIYTCS CTPOYHBIMU
MOJTYKUPHBIMUA OyKBaMH, 3a HCKIOYEHUEM NIEPBOM OYKBBI, 3ar1aBHOM.

[Toamaparpadsl MOTYT OBITh BBIJIETIEHBI KYPCHBOM.

Hymepanusi ~ MCHONB30BaHHOM — JIMUTEpAaTypbl  NPOU3BOAMTCA  JUOO B
an(paBUTHOM TMOPSAKE, JTUOO MO MEpPE CChUIOK Ha HEE B TEKCTE KypCOBOWU
paboTHI.

[Tpumepbl odopMiICHUS JIUTEPATYPHI.
Kuurn:

o bunepman B.JI. — Teopust mexanndeckux kojedanuii. — M.: Beic. mikorna,
1980. — 408 c.

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

e bopucos 10.C., bnarosemenckuit FO.H., Imutpuuenko C.C.,
[TankpaToB H.M. AHain3 NpuMEHUMOCTH YPAaBHEHUM U UCCIIEOBAHNE
dbopmbl KpuBOH ycTanocTH // 3aBojackas 1adbopaTtopus. J{uarnoctrka
martepuaion, 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,

16



9.1.2 TpeGoBaHusI K COAEPKAHUIO PA3/1€JI0OB BbINOJHEHHBIX MPAKTHYECKHUX

3aJaHui

1. B comep:kaHuMm JOJDKHBI OBITh TPEACTABICHBI Ha3BaHWs BCEX TJIaB,
naparpadoB u noanaparpagoB ¢ ykazaHHEM HOMEPOB HAYaJIbHBIX CTPAHHII.

2. Bo BBCIACHHNH 00OCHOBBIBACTCS AKTYAJIBHOCTb MW CTAaBHUTCA LCJIb pa6OTI>I,
MCPCUHUCIIAIOTCA PCIIACMBIC 3aJda4Yr U AACTCA KPATKOC COACPKAHUC BCCX TIJIAB.
]_IJ'ISI KypCOBOI'0O IIPOCKTA, COACPIKAIICIO KOHKPCTHBIC 3aJdda4H, HacCTCs
ITIOCTAaHOBKA 3aJ1a4.

TCOPCTH‘IGCKaﬂ pa60Ta MOYKET HOCUTbH OINMCATECIbHBIN WU

MGTOI[I/I‘-IGCKI/Iﬁ XapakTep.

3. B ocHOBHOII 4yacTM TOAPOOHO OMHUCKHIBACTCS TOCIEAOBATEIHHOCTh PEIICHUS
3aJ1a4u.
Ilpumepmwtii 1aH OCHOBHOM YacTH

e J[locranoBka 3amaun. CBemeHuss 00 OOBEKTE HMCCIEOOBAHUA U
00J1aCTH MAITMHOCTPOCHHUSI.

e Teopernueckue OCHOBbI  pEIICHHUS  3a7auyd,  HCIIOJIb3yEMbIE
AITOPUTMBI.

e OnucaHue NporpaMMHOro ooecreyeHus

e licxonHble TaHHBIE, ONTMCAHUE PACYETHOU CXEMBI.

e Xapakrepuctuku Mogenn MKD. KonndecTBo 371€MEHTOB, Y3JIOB,
CTeneHei CBOOOIbI.

e OnucaHKe TUTIOB KOHEYHBIX AJIEMEHTOB.

e HMudopmanus o0 ycIoBUSAX 3aKPEIUICHUS U HATPY>KEHUS.

o [locnenoBarensHOCTh  (OPMHUpPOBAHUS ~ MOJEIM  CPEACTBAMHU
nporpamMmmbl MKD, 0cOGEHHOCTH MOATOTOBKY MOJIEIH.

e Uudopmanus o mporecce peiieHus 3a1auu.

e (CBeneHUS O KOMIIBIOTEPE, XapaKTEpUCTHKaX mnporpammbl MKO
(Ha3BaHue, Bepcusl, BO3MOKHOCTH), HEO0OXOUMBIX
BBIYMCIIUTEIBHBIX PECYPCaX, BDEMEHH PEILICHHUSI.

e AHanu3 pe3yiabTaToB PACUETOB.

4, B 3akJIl0OYeHMH JIaeTCsS KpaTkKas OIEGHKAa ©W  OCHOBHBIC  BBIBOJIBI
BBITIOJTHEHHON pabOTHI.

5. B npuioxkenue BBIHOCUTCA WH(DOPMAMOHHBIA MaTepuan, HE TpeOyromui
JETaIbHOTO PACCMOTPEHUS B OCHOBHOW 4acTu (Hampumep, Tabuulibl, rpadukw,
PUCYHKH, JINICTUHIY ITPOTPaMM H T.II.)
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9.1.3 TpeGoBaHusi K BHINOJHEHHI0 MPAKTHYECKUX 3a1aHUM

1. TlpakTrueckoe 3aaHue JOJKHO OBITH 0(OPMIICHO COTJIACHO TPeOOBaHHSIM
YKa3aHHBIM BBIIIIE.

2. CopaepxaHue IPAKTUYECKOTO 3aJlaHus JTOJIKHO COOTBETCTBOBATH
NIEPEUMCIICHHBIM BBIIIE TPEOOBAHUSIM.

3. IlpakTuueckoe 3agaHue JOHKHO OBITH CAAHO 32 JIBE HEJENH 10 OKOHYAHUS
cemecTpa.

10. MeToauyeckue peKoMeHAaMu 1JIsl PenoaaBaTeJisi

B3aumopernicTBue mpernojaBatTenss CO CTYASCHTAMHA MOXHO pas3leivuTh Ha
HECKOJIbKO COCTaBIIIONIMX — JIEKIIMOHHBIE, MpaKTUYeCKHe U J1abopaTopHbIC
3aHATUSL M KOHCyJbTUpoBaHHWe. IlpemnopaBaTenb JOJDKEH MOCIEI0BATEIBHO
BBIUYUTATh CTYJAEHTAM pPsJ JIEKIUHA, B XOJE€ KOTOPBIX CIEAYET COCPEIOTOUYUTH
BHUMAHUE HA KJIFOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETHYECKOro maTepuania, a
TaK)X€ OpraHU30BaTh MPOBEJACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYACHTOB, CTUMYJIUPOBATh CaMOCTOSTEIbHOE
M3BJCYECHWE UMM HEoOXoaumoll uHPOpPMAlUM U3 PA3TUYHBIX HCTOYHUKOB,
CPaBHUTENbHBIA aHAIN3 METOJIOB PELIEHUN, COIMOCTABICHUE IOIYYEHHBIX
pe3yNbTaTOB, POPMYIHPOBKY U APTYMEHTAIIMIO0 COOCTBEHHBIX B3IJIAI0B HA MHOTHE
CIIOPHBIE TPOOJIEMBI.

[lepen HauanoM MpenojaBaHus IPErnoAaBaTeIt0 HEOOX0UMO:

- U3Y4YUTH Pab0UyI0 MPOTPaMMY, LIETH U 33]]a4H JUCITUTUINHBI,

- YETKO MPEJCTABIAThH ce0e, KaKue 3HaHUS, YMEHUS U HABBIKHU JIOJDKEH TPHUOOPECTH
CTYJICHT;

- IO3HAKOMHUTCS C BUIaMH yueOHOM paboThI;

- U3YYHTb COJIEP)KAHKE PA3/EIIOB AUCIIUILTUHBIL.

B Xome NEKIMOHHOTO 3aHATUS IMpenoAaBaTeiib JOJDKEH Ha3BaTh TEMY,
y4eOHBIE BOMPOCHI, O3HAKOMUTH CTYJEHTOB C TIEPEYHEM OCHOBHOU W
JOTIOJIHUTEJIbHOM JIUTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHONW YacTH JIEKIIMM OOOCHOBAaTh MECTO M POJIb M3ydaeMOM
TEMbl B Y4YEOHOW IUCIMIUIMHE, PACKPBITh €€ MpaKTU4YecKoe 3HaueHue. Ecnu
YUTACTCS HE TIepBas JICKIUs, TO HEOOXOUMO YBS3aTh €€ TEMY C MPeIbIAyIIeH, He
HapyIas JOTUKHA U3JIOKEHHS y4eOHOoro marepuana. JIEKIuio cienyeT HauuHATh,
TOJIBKO 4€TKO 0003HAYMB €€ XapaKTep, TEMY U KPyT T€X BOMPOCOB, KOTOPHIC B €€
xoJie Oy1yT pacCMOTPEHBI.

B OCHOBHOIW 4YacTH JEKIMW CIIEyeT PACKPBhIBATh COJCPKAHHUE YUEOHBIX
BOIIPOCOB, AaKIEHTUPOBATh BHHUMAaHUE CTYJICHTOB HAa OCHOBHBIX KaTE€TrOpUSsX,
SBJICHUSAX U MPOIleccax, 0COOCHHOCTSAX UX MPOTEKaHUs. PacKkphIBaTh CYIIHOCTh U
coJiepKaHUE PA3IMYHBIX TOYEK 3PCHUS U HAYYHBIX TOJXO0JI0OB K OOBSICHEHUIO TEX
WM WHBIX SBJICHWA U TporeccoB. CremyeT apryMEHTHPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3UIIMIO MO CIIOPHBIM TEOPETHUYECKUM Borpocam. [IpuBoauTh
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npuMepsbl. 3a1aBaTh MO XOAY M3JIOKEHHUS JISKIMOHHOIO MaTeprualia pUTOPUUECKHE
BOIIPOCHI M CaMOMYy JiaBaTh Ha HHUX OTBET. JTO CHOCOOCTBYET AaKTUBHU3ALUU
MBICTUTEIBLHON AESATEILHOCTU CTYACHTOB, MOBBIIICHUIO UX BHUMAaHUS U UHTEpeEca
K MaTepuany JIeKIuU, ee cojepxkaHuto. lIpenomaBaTens JOKEH PYKOBOJUTH
paboToOll  CTYACHTOB 10 KOHCIEKTHPOBAHUIO JICKIIMOHHOTO  Marepuala,
MOJYEPKUBATh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTAX OCHOBHBIX MOJIOKEHUM
M3y4yaeMou TeMbl, 0CO00 BBIJIEIISAS KATETOPUIHBIN anmapar.

B 3axmrounTenbHON 4YacTH JICKIIMH HE0O0XoAuMo ChHOpMYIUpOBaTh OOIIHe
BBIBOJIbI IO TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX BOIIPOCOB, TOCTABJICHHBIX B
nexuuu. OOBSABUTH TJIaH OYEPEAHOTO0 CEMUHAPCKOTO MM Ja0OPAaTOPHOTO 3aHSTHS,
JaTh KpaTKUE pPEKOMEHJALUHUHM II0 MOJATOTOBKE CTYAEHTOB K CEMHHapy WIH
nabopaTopHoit pabore. OnpenenuTb MECTO U BpEeMsl KOHCYJbTAIlMU CTYACHTaM,
MOKENABIIMM BBICTYIIUTh Ha CEMUHape C JoKIagamMu u pedepaTtaMu 10
aKTyaJbHBIM BOIPOCAM OOCYK/IaeMON TEMBI.

[lenb mpakTHYECKUX M JIA0OPATOPHBIX 3aHATUU - O0ECIEUUTh KOHTPOJb
YCBOCHHMS y4eOHOI0 MaTepuayia CTyJE€HTaMU, paClIMpEHUEe U yIIIyOJIeHUuEe 3HaHUH,
MOJYYCHHBIX UMHU HA JICKIMSAX U B XOJE CaMOCTOATENIbHOU paboThl. IloBhIlIeHHE
3()PEKTUBHOCTH TPAKTUYECKUX 3aHATUNA JOCTUTAETCS IOCPEJCTBOM CO3IaHUS
TBOPYECKOW OOCTAHOBKHM, pacrojararoneid CTyJEeHTOB K BbICKa3bIBAaHUIO
COOCTBEHHBIX B3IJISIIOB M CYXIACHUN MO OOCYXKJIaeMbIM BOIPOCaM, >KEJIAHUIO Yy
CTYICHTOB NOpabOTaTh y JOCKU MPHU PEIICHUH 3a]a4.

[Tocne kaxaoro JIEKIIMOHHOTO, JIAOOPATOPHOTO M MPAKTUYECKOTO 3aHSITHUS
cAenaTh COOTBETCTBYIOUIYIO 3allMCh B JKypHajaxX ydeTa MOCEMIAEMOCTH 3aHSATHI
CTYJICHTaMH, BBISICHUTH Y CTapOCT YYEOHBIX TPYIIN MPUUYUHBI OTCYTCTBUS
CTyIEHTOB Ha 3aHATUAX. [IpoBOAWTH TPYNIIOBbIE W  WHIUBUAYAJIbHbBIC
KOHCYJIbTAllUM CTYJEHTOB IO BOIPOCAM, BO3HUKAIOIIUM Y CTYIEHTOB B XOJ€ UX
MOJITOTOBKH K TEKYIIEH U MPOMEKYTOYHON aTTECTAIMH 110 YIYEOHOU AUCIUILIUHE,
PEKOMEHI0BaTh B MOMOIIb YU4e€OHbIE U JIPyTUe€ MaTepuasbl, a TAKXKe CIPABOYHYIO
JTUTEPaTypy.

DK3aMEH WIHM 3a4eT MO0 JIUCHUIUIMHE MPOBOAUTCA B (OpME MHUCHMEHHOTO
AK3aMEHa C TMOCJEAYIOIIEH WHIMBUAYAIbHOU O€celoi CO CTYJEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJIMPOBAHHBIX B 3aYETHBIX WJIM dK3aMEHAIMOHHBIX Ouierax. B
OMJIET BHOCHUTCS JIBa TEOPETUUECKUX U OJWH MPAKTUUYECKUM BOMPOC U3 Pa3IMYHBIX
pa3iesioB TUCHUIUIMHBL 1Ji1 0oJjiee MOJIHOM MPOBEPKH 3HAHMM CTyJeHTOB. OleHKa
BBICTABJISIETCSl TPEIOJaBaTeieM U OOBsIBIsIETCS mocie oTBeTa. [IpemonmaBarens
MPUHUMAIONIMA 3a4eT WJIM 5SK3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a
MPABUJIBHOCTH BBICTABJICHHS OLICHKH.
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[Tpunoxenue 1.
CTpyKTypa H coepxraHue TUCHUILIHHBI «MaTeMaTHYecKOe MOIeJTUPOBAHNE TPAHCTOPTHO-TEXHOJIOTHYECKHX CPEACTB»
MO CNeNUATBLHOCTH
23.05.01 «HazemHbIe TPAHCIIOPTHO-TEXHOJIOrMYecKHe KoMILIekchl (KoMnbroTepHoe Mo1e/IMpOBaAHUE U IPOYHOCTHOI
AHAJIN3 TPAHCIIOPTHO-TEXHOJIOTHYECKHX KOMILIEKCOB)»
(ceuraJbHOCTD)

Buabl yyeOHol padoThl,

. Dopm
&l = g BKJIIOYAA Buabl camocTosiTe ILHOM o
9 5 5 CaAMOCTOSITEJIbHY IO padoThI
Pa3znen S = D arrTec
& Q0 = padoTy CTYyAEeHTOB, CTYICHTOB
n/n o =3 TAaUN

H TPYAOEMKOCTDb B Hacax

J | I/C | JIa6 | CPC | KCP | K.P. | KIL | PTP | Pepepar | K/p | D | 3

JleBATHIN ceMecTp

Tema 1. Cnocobwt modenuposanus
Hecyuwux KOHCmpyKyui

1.1 | mpancnopmuo-mexnonozuueckux 9 1-2 8 8
KOMRJ1eKco8 01s pacuema
HANPANCEHHO-0eoOpMUPOCAHHO20
COCMOAHUA U OUEHKU NPOUHOCHU.

Tema 2. Buowvl npedenvhozo
COCMOANUSA HECYLUUX KOHCIMPYKUUIL
1.2 | mpancnopmno-mexnonozuueckux 9 3-4 8 8
KOMNJIEKCO6 U KpUumepuu OyeHKu
npounocmu.

Tema 3. Memoowt onpedenenus
HAa2PY30K 011 MOOEUPOBAHUA U
1.3 | pacuema na npounocms necyuux 9 5.6 8 8 +
KOHCMPYKYUIL MPAHCHOPMHO-
MeXHON02U"eCKUX KOMNJIEKCO8.
Pacuem na npounocms 6




eepo;lmnocmnoﬁ nocmamHoeke.

1.4

Tema 4. Ocobennocmu pacuema nHa
HPOUYHOCMb CEAPHBIX KOHCMPYKUUIL
MPAHCROPMHO-MEXHON02UYECKUX
KOMRJIEKCO8.

7-8

1.5

Tema 5. Koncmpykmopcko-
mexHon02u4ecKue Memoovl
NOBbIUIEHUSA NPOYHOCHU CEAPHBIX
KOHCMPYKYUIL MPAHCHOPMHO-
MEXHON02UYeCKUX KOMNIEKCO8.

9-10

10

10

1.6

Tema 6. Cmpykmypnasa mexanuka
KOMRO3UYUOHHBIX MAMEPUATIO8,
NPUMEHAEMBIX 8 HECYULUX
KOHCMPYKUUAX MPAHCHOPMIHO-
MEXHON02UYEeCKUX KOMNIEKCO8.

11-
12

10

10

1.7

Tema 7. Memoow
YyeCmeumenIbHOCHU 8 3a0auax
ONMUMATIbHO20 NPOCKMUPOBSAHUA
KOHCMPYKUUWIL MPAHCHOPMHO-
MexXHOoN02UuUeCcKUX KOMNIEKCOB.

14

10

10

1.8

Tema 8 Onmumanvnoe
npoeKmupoeanue KOHCMPYKyuil
mMPAHCNOPMHO-MEXHOI02UYECKUX
KOMNJIEKCO8 HA OCHO6E AHAIU3A
yyecmeumenvhocmu. Illpumenenue
Memooa KOHeYHbIX I1EMEHM 08 015
aHaIu3a 4yecmeumenabHoCmu.
Memoo pacuema
yyecmeumenbHocCmu 6
cmamuueckux 3aoayvax. Ilpamoi
Memoo ougppepenyuposanus.
Memoo conparxcennvix
nepemennvix. Ananuz
uyeCmMeumenabHOCmu 6 3a0a4ax Ha
coocmeennwvle 3nauenus. Memoo

15-
16

10

10




KOHEUHbBIX ITIEMEHM 08 6 3a0auax
onmumu3auyuu KOHCMpPYKYuil
MPAHCNOPMHO-MEXHO102UYECKUX
komnaexcos. IIpouedypul pewienusn
3a0ayu OnMUMU3IAUUU HA OCHOGE
Memooa KOHEUHbIX IJIEMEHM 06 C
npumeHeHuem an2opummos
HeIUHEeH020
npozpammuposanuaOnmumuzayus
yacmom coOCmeeHHbIX KOJ1e0aHUil.
Maxkcumuzayusa KpumuyecKkux
HA2py30K nomepu yCmou4ugocmu.

(Dopma ammecmauuu

Bcero yacos 1o JUCHMILIMHE
B ACBATOM CCMCCTPC

72

72

Bcero yacoB o gjuciumninHe
BO BCeX ceMecTpax

72

72




Ipunoowcenue 1 k

5 paboueii npoepamme
MUHUCTEPCTBO OBPA3OBAHNA N HAYKU POCCUMCKOU ®EJEPALIMN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXIEHUE BBICIIEI'O OBPA3OBAHN A

«MOCKOBCKHUHU NOJUTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Cneyuanornocms: 23.05.01. Hazemnoie mpancnopmuo-mexnonozuueckue cpeocmea
(KomnoviomepHulit UHHCUHUPUHZ 8 AGMOMOOUIECHIPOECHUN)
Dopma obyuenus: ouHas
Buo npogeccuonanvroii oesmenvnocmu. (B coomsemcmeuu ¢ @I'OC BO)

Kageopa: /lunamuka, npounocms mamiun u conpomuenenue mamepuaios

®OH/] OIEHOYHBIX CPE/ICTB
o JMCIUIIJIMHE

«MarTemaTrnieckoe MOJC/JITUPOBAHUE TPAHCIIOPTHO-TEXHOJIOI'HMYE€CKHUX CPEIACTB»

Cocras: 1. [TacniopT (poH/1a OLIEHOYHBIX CPEACTB

2. OnncaHue OIEHOYHBIX CPEJICTB:

DK3aMeHaIlMOHHEBIE 3a1aHu.
ITepedyenb BOMPOCOB /1J1s1 KOHTPOJIS 3HAHUM

Mockea, 2026 200
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MTOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTU KOMIIETEHLIMM

Tabmuma 1

MaremaTH4deckoe MOJC/JIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOI'MYCCKUX CPEACTB

®rocBO 3

B nporiecce 0cBOSHUS JaHHOM TUCITUTUIMHBI CTYACHT (DOPMUPYET U AEMOHCTPUPYET CIICTYIONIUE
oomenpodeccuoHaJbHbIe U MPO(ecCHOHATbHbIE KOMIIETEHINH:

KOMIIETEHIIUHN IlepedyeHb KOMIIOHEHTOB TexHosorus Ddopma CTeneHu YPoBHeil 0CBOeHHS

NH- OOPMYJINPOB- (GopMHUpOBaHN  |OLIEHOYHOI |[KOMIIETEHIUH

JEKC KA b 0 cpeacTBa

KOMIIeTeH Ui
MK-1 |[Cnocoben 3HATh: camoctositesibHa [YO, Ba3oBblii ypoBeHb
OpPraHu30BbIBATH 0a30Bble TEOPETUUECKHUE OCHOBBI 51 pabora, - CIIOCOOEH pabomamu ¢ KOMNbIOMeEPOM (8
pa3padoTky MaTeMaTUYeCKOr0 MOJEITUPOBAHUS [[PAKTHECCKUE MOM HUCIe 6 pedcumMe YOdNeHHO20 00Cmyna)
konerpykuuit ATC u |HanpssKeHHO-1e(pOPMHUPOBAHHOTO COCTOSHUS  |>2r 1A, U C NPOZPAMMHBIMU CPEOCEAMU 00Ue20 U
MX KOMIIOHEHTOB. ¥ OLIEHKH MPOYHOCTH KOHCTPYKIIUiA pabopatopHeie CNEYUATLHO20 HASHA'EHUS OIS PEUEHUA.
paGoTHI 300au OUHAMUYECKO20 AHAIU3A KOHCIPYKYULL

TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILIEKCOB.
yMeTh:

MIPOSIBIATH TBOPYECKUN MTOAXO ITPH
pa3paboTKe pacueTHBIX MOJIETEH
TPAHCIOPTHO-TEXHOJIOTUYECKIX KOMIUIEKCOB
JJIs1 BBIIIOJIHEHUS MAaTEMAaTUYCCKOI'O
MOJICTTUPOBAHUS UX HATIPSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHHS U OIICHKH
MIPOYHOCTH;

CaMOCTOSITEITEHO OCBAaUBATh HOBBIC
BO3MOXHOCTH pa3BUBAIOIIUXCSA MPOTPaMMHBIX
MIPOYKTOB MAaTEeMAaTUYECKOTO
MOJICTTPOBAHHUSL.

BJIa/IeTh:

HaBbIKaAMHU UCITOJIB30BAHUS IIPOTPAMMHBIX
CpCACTB MAaTCMATHUYCCKOI'0O MOJACIIMPOBAHUS
KOHCTPYKIMA TPAHCIOPTHO-

[loBbIlIEHHBIN YPOBEHb

- CIIOCO0OEH camocmosamensHo pabomams ¢
KOMNbIOMEPOM (6 MOM HUCTIE 8 PEeNCUME
yoanenno2o docmyna) u ¢ npocpaAMMHbIMU
cpedcmeamu 0bwe2o u CneyuaIbHO20
HA3HaueHUs 015 peuenus 3a0ay
OUHAMUYECKO20 AHANU3A KOHCPYKYULL,

- CITIOCOOEH camocmosamensbHo cocmae/isams
[pacuemtuvle MOOeU OCHOBHBIX
KOHCIMPYKIMUBHBIX DJIEMEHMO8 MAULUH OIS
QUHAMUYECKO20 AHAIUZA U 8LINOIHAMb Ha DBM
[pacuemol KoebAmMenbHbIX U YOAPHBIX
npoyeccos 8 KOHCMPYKYUuU.







Ipunoocenue 2

K paboueli npozpamme
Ilepeuenv ouenouHnvix cpeocme no OUCUUNIUHE
«Mamemamuueckoe mooeauposanue mpaHcnoPmMHO-mMeXHO102UYECKUX

KOMRNJ1EKCO08))
HanmenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapaktepucTrka OLEHOYHOTO OLICHOYHOTO CPE/ICTBA B
oC Cpe/cTBa CpeAcTBa dOC
CpencTBo KOHTPOJS,, OpPraHU30BAaHHOE Kak
crenuanbpHag — Oecema  IIeIaroruveckoro
YcTHBIM onpoc  [pabOTHHKA ¢ OOy4YaromuMcsi Ha TEMBI, Bormpocsr o
1 coOece/loBaHUE, |CBA3aHHBIE C HM3y4aeMOM IHUCHUILIMHON, | TeMam/pasenam
(YO) PacCUNTaHHOE HA BBIACHEHHE 00beMa 3HAHUIA JUCIUTUTAHB

00Y4aIOIIerocst 1o ONPEeICHHOMY pa3Jiely,

Teme, polIeMe U T.1I.
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®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEKICHHE
_ BBICLICrO 00pa30BaHUs
«MOCKOBCKUUA ITOJIUTEXHUYECKNUN YHUBEPCUTET»

®axynsrer TPAHCIIOPTHBIM, xadenpa «/InHaMuKa, IPOYHOCTH MAIITHH U
COIIPOTUBIIEHUE MATEPUATIOBY

HEPEYEHDB BOITPOCOB JJIAA YCTHOI'O OITPOCA
10 JMCUMILINHE:

«MaremaTn4deckoe MOJ€/JIMPOBAHNE TPAHCIIOPTHO-TEXHOJOIHYECKHUX CPEACTB»

Bonpocsel 111 KOHTPOJIAA 3HAHUH

1. O6G30p TMIOB HECYHMIMX CHUCTEM MOOWJIBHBIX MAIIWH, KaK OOBEKTa JUId aHalu3a
HaIpsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS M OLIEHKH MPOYHOCTH.

2. ComocTaBlieHHE THUIWYHBIX PACYCTHBIX MOJENEH, BHIOB HArpy>KEHHUsS, METOIOB
uccnenoBannss HJIC m kputepreB OLICHKM MPOYHOCTH PEATBHBIX HECYIINX
KOHCTPYKIIMH aBTOMOOWJIE M TPAKTOPOB C PACUETHBIMU CXEMaMH, BUJAMU
Harpy3ok, Merogamu pacuera HJIC u kpuTepusiMM OLEHKHA IPOYHOCTH,
U3Y4aeMbIMH CTYJEHTaMHU B KypCE CONPOTHUBIICHHS MAaTEPHUAIIOB.

3. OcHOBHBIE HamNpaBJICHHS PadOT MO OOCCICUYCHHUIO MPOYHOCTH KYy30BOB W paM
aBTOMOOMJIEH U TPAKTOPOB.

4. Bunpl npeaenbHOro COCTOSIHMS HECYIIMX CHCTEM MAallMH U KPUTEPUU OLICHKU

IPOYHOCTH.

[IpoYHOCTB NpH CTATHYECKOM Harpy>K€HUU. [ MIoTe3sl MPOYHOCTH.

[TonsiTue 06 ycTamoCcTHOM MPOYHOCTH.

Kpusas ycranoctu.

VYpaBHEHUE KPUBOW YCTAIOCTH B CTETIEHHON (popMe.

MarnonukioBasi, MHOTOLMKIIOBAs YCTAJIOCTh, HEOTPAaHUYEHHAs JOJITOBEYHOCTb.

10 Koaddunment acummerpun mukia.

11.Tlpenen  BBIHOCAMBOCTM OOpaslla TMpH CUMMETpUYHOM Iukie. [lpexen
BBIHOCJIMBOCTHU JI€TAJIH.

12.®aktoppl, BIWSAIONIME HA W3MEHEHHWE TIpeeNia BBIHOCIMBOCTH JIETalld IO
OTHOUIEHUIO K MPEJEeNy BEIHOCIUBOCTH 00pasiia.

13.BausiHue acUMMETpPUH ITUKJIa Harpy>KEHUS Ha XapaKTEPUCTHUKU COMPOTHUBICHUS
YCTAJIOCTH.

14. Jlnarpamma npeaenbHbIX aMIUIATYI.

15.KoadduimenT 3anaca mpoYHOCTH MO KPUTEPUIO COITPOTUBIICHUS YCTAIOCTH.

16. HakomieHue noBpexaeHUi B KOHCTPYKIMU. [ MnoTe3a TMHEHHOr0 CyMMUPOBAHUS
TTOBPEKICHUM.

17.Pacyer [OJTOBEYHOCTH JETANM C HCIOIB30BAHUEM TMIIOTE3bl JIMHEHHOIO
CYMMMPOBAHHSI IOBPEKICHUM.

18.PacyeTbl KOHCTPYKIMI HA YCTAIOCTHYIO IPOYHOCTb.

19.TIpenenbHbIE COCTOSIHUS MTPU TOTEPE YCTOMYUBOCTH.

©oo~No GO
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20.IIpenenbHble COCTOSIHUS O KPUTEPUAM U3HOCA, KOPPO3UH.

21.Metoabl onpe/ieJIeHUs] Harpy30K JUIsl pacueTra Ha MPOYHOCTh HECYIIUX CHCTEM
aBTOMOOWUJIEH U TPAKTOPOB

22. Tunuuneie HanbOOJEE TSDKENBbIE PEXUMBI HATPYKEHHUS HECYIIUX KOHCTPYKIUH
MOOUJIBHBIX MAILUH NP IKCIUTyaTaIUH.

23.VcniblTanust MAIIMH 17151 KCCIIE0BAHUS HATPY30YHBIX PEXKUMOB.

24. Koo QpUIHMEHT HEPETYISIPHOCTH CITy4aifHOTO MPOIecca HapTyKEHHSI.

25.MeTtoapl cxeMaTh3alru CIIy4aiHbIX MPOLIECCOB HArpyKEHHUS.

26.MeTobl cXeMaTU3alui — MAKCUMYMOB, MUHUMYMOB.

27.Metoa cxemMaTH3aIu! - KCTPEMYMOB.

28.Metoa cxeMaTu3aluu — OIHONapaMeTPUUECKUI METO/1 pa3MaxoB.

29.Meroa cxeMaTu3aluu — AByXIapaMeTprUuecKuil MeTo ] pa3MaxoB.

30.Meroa cxemaTu3anuu - NoaHbIX HUkI0B JMurpuyenko C.C..

31.MeTton cxemaTu3aluu - HOTOKa 0K

32.01eHKa MPOYHOCTH HECYIUX KOHCTPYKIIMH MOOWJIBHBIX MAIUH TIPU CIy4alHBIX
Harpyskax.

33.CrnocoObl  MOAENUPOBAHUS KOHCTPYKIIMM paM W Ky30BOB aBTOMOOWIIEH U
TPaKTOPOB JJIA pacueTa HaNpsKEHHO-AEPOPMHPOBAHHOTO COCTOSHUS M OLIEHKU
MPOYHOCTH.

34.Buipl pacUETHBIX CXEM HECYIIIUX CUCTEM MOOMIIbHBIX MAIIHH.

35.0co0eHHOCTH MOJICTTUPOBAHHS SJIEMEHTOB U y3JI0B HECYIITNX CUCTEM MOOUIBHBIX
MaIlvH.

36.0CO0CHHOCTH PACYETHBIX CXEM HECYIIMX CHCTEM MOOWJIBHBIX MalluH (Ha
npUMepe Ky30Ba aBTOMOOUJIS)) U CIOCOOBI MOJICTTUPOBAHMSL.

37.WccnenoBanue KOHIICHTPAIMH HAMPSHKEHUI B DJIEMEHTaX Ky30Ba aBTOMOOWIIS C
MOMOILBIO METOIa KOHEYHBIX JJIEMEHTOB.

38.OCHOBHBIE OTalbl BBIMOJHEHHUS] PACUYETHOTO aHAJIM3a Ky30BOB aBTOMOOWMIIEH
METOJIOM KOHEUYHBIX 3JIEMEHTOB.

39.IlorpemHoCT TpU  pacueTax METOJOM KOHEUYHBIX 3JEMEHTOB  HECYIIUX
KOHCTPYKIIUH MOOMJIBHBIX MaIIIHH.

40.IlpermymiecTBa M HEINOCTATKA  PACUYCTHBIX IMOAXOJOB MpU  OOECICUeHUU
IPOYHOCTH HECYIIMX CUCTEM MOOUJIBHBIX MAIllKH.

41.TlyTi TOBBIMIEHUS] TOYHOCTH KOHEUHO- DJIEMEHTHOTO aHAINW3a HamNpsHKeHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMI aBTOMOOUIIEN U TPAKTOPOB.

42.0Oco0eHHOCTH pacueTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIUMA.

43.Turbl cCBapHBIX COETMHEHUI 1 UX CBOWCTBA.

44 TlpenenbHble COCTOSHUS CBAPHBIX COSAMHEHU.

45.KoHneHTpanys HanpsoKeHUH B CBAPHBIX COCTMHEHUSX. WcnbiTanust CBapHBIX
COCIUHCHUM.

46.Metozbl pacuera Ha MPOYHOCTh CBAPHBIX KOHCTPYKIMI. OCOOEHHOCTH pacueTa Ha
IPOYHOCThH CBAPHBIX KOHCTPYKIHUH.

47.0co0eHHOCTH MOJICJIMPOBAHUS CBAPHBIX Y3JI0OB HECYIIUX CUCTEM.

48. KoHIleHTpal¥s HanpsHKEHUH B CBAPHBIX KOHCTPYKITUSAX KYy30BOB aBTOMOOHUIICH.

49. T1pnurHbI NOSBIEHUS YCTAJOCTHBIX MOBPEKECHUIN B CBAPHBIX KOHCTPYKIIMSX.
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50. KOHCTpYKTOPCKO-TEXHOJIOTMUECKIE METObl TOBBIIIEHUS TPOYHOCTU CBAPHBIX
KOHCTPYKIIUU.

51.1IpaBusna KOHCTPYHUPOBAHUS CBAPHBIX Y3JIOB HECYIIIUX CUCTEM MOOMIIbHBIX MAIlIUH
C YAYUYIIEHHBIMHU XapaKTePUCTUKAMH POYHOCTH.

52. TeXHOJIOTHIECKIE MEPhI TTOBBIIIICHHUS IIPOYHOCTH CBAPHBIX KOHCTPYKITH.

53.ITorpenrtHocTr IPY BBITIOJHEHUN PACYETOB METOI0M KOHEUHBIX JIEMEHTOB.
CriocoObl OBBIIIEHUSI TOYHOCTH PACUETHOTO aHAIN3a HAIIPSKEHHO-
nehopMUPOBAHHOTO COCTOSIHUS B 3aayax MKD.

54.0c0o06eHHOCTH PACUETHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIeNIeH JieTaseil, y3i0B
Y KOHCTPYKIIMI aBTOMOOUJIEH U TpakTOpoB. OCHOBHBIE MTPUEMBI U CITIOCOOBI
MOJIECJIMPOBAHUS ACTAJIECH, Y3JI0B U KOHCTPYKIUK aBTOMOOMIIEN U TPAKTOPOB
METO/I0M KOHEUYHBIX 3JIEMEHTOB.

55.11yTH MOBBINIEHUSI TOYHOCTH BBIMOJHIEMOTO METOJJIOM KOHEUHBIX 3JIEMEHTOB
pacyeTHOro aHaJIM3a HAIPSKEHHO-/1e(OPMUPOBAHHOTO COCTOSHUS KOHCTPYKIIHIMA
aBTOMOOUJIEH U TPAKTOPOB.

56.O11eHKa MPOYHOCTH HECYIIUX KOHCTPYKIIMM MOOMIIBHBIX MAIIIUH MIPHU CITyYalHBIX
Harpyskax.

57.11oHsiTHE BEPOSTHOCTH HEPA3PYIIICHUS.

58.CBsi3p  3HaueHH KOA(DPUIIMEHTOB 3amaca MPOYHOCTH, BBIYHCICHHBIX B
TpaJAUIIMOHHOMN JETEPMUHUPOBAHHOMN MOCTaHOBKE, co 3HAYCHUSIMH
K02 GUIIMEHTOB 3amaca NPOYHOCTH, BEIYMCICHHBIX B BEPOSITHOCTHOM MOCTAaHOBKE.

59.CTtpykTypHas MexXaHWKa KOMITO3UIIMOHHBIX MAaTepHUaioB, IPUMEHSIEMBIX B
HECYIIUX KOHCTPYKIUSIX TPAHCTIOPTHO-TEXHOJIOTHYECKUX KOMIUIEKCOB

60.CpaBHeHHE KOMITO3UIIMOHHBIX MATEPUAIOB C KOHCTPYKIIMOHHBIMH CTaIsIMU U
CIUUIaBAMH TI0 MOKA3aTelIsIM yJIeIbHOW MPOYHOCTH U YJEIbHON KECTKOCTH.

61.Knaccudukanun KOMMO3UITMOHHBIX MAaTEPHAIOB IO THUIY MATPHIIbI, MO THILY
ApMUPYIOLTUX BOJIOKOH, MO TUITY apMUPOBAHUSI.

62.Mexanudeckre CBOMCTBA OHOHAMPABICHHOTO KOMIIO3UIIMOHHOTO MaTepHara.

63.MeTonbl YYBCTBUTEIHLHOCTH B 3aJadaX ONTHMAJIBHOTO  IMPOSKTUPOBAHUS
KOHCTPYKIIMH TPAaHCIIOPTHO-TEXHOJIOTUUECKUX KOMILJIEKCOB.

64.0OnTuManbHOE TPOSKTUPOBAHWE KOHCTPYKIIUH TPAHCIIOPTHO-TEXHOJOTUICCKUX
KOMIIJIEKCOB Ha OCHOBE aHAJIN3a YyBCTBUTEJILHOCTH.

65.[IpuMmeHeHre MeTo/1a KOHEUHBIX DJIEMEHTOB JJIsl aHATTN3a YyBCTBUTEIIBHOCTH.

66.Metox pacueTa 4YyBCTBUTEIHLHOCTH B CTATUYECKUX 33/Iavax.

67.1Ipsimoit meton auddepeHIupoBaHus MPU pacyeTe YyBCTBUTEIBHOCTH. MeToa
COTIPSDKEHHBIX TTEPEMEHHBIX MTPU PACUETe YyBCTBUTEILHOCTH.

68. AHanu3 4yBCTBUTEILHOCTH B 3a7/a4aX Ha COOCTBEHHBIC 3HAUCHUSI.

69. OnTuMu3aIms 4acToT COOCTBEHHBIX KOJICOaAHMIA.

70. Makcumm3aIusi KpUTUYECKUX Harpy30K MOTEPH yCTONYUBOCTH.

71.MeTo 4yBCTBUTEIBHOCTH TIPU MPOSKTUPOBAHUU (DOPMBI KOHCTPYKIIMH B 3aJlauyax
CTaTUYECKOTO  HArPpYyXEHUST  KOHCTPYKIMHA  TPaHCIOPTHO-TEXHOJOTHUECKHUX
KOMILIEKCOB.

72.MarepuanbHasi POU3BOHAS MPU AHATIN3€ YYBCTBUTEIHHOCTH.

73.®opma, Kak mapameTp MPOESKTUPOBAHMUS.
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74.TlapameTpryecKkoe MpeICTaBICHUE IPaHuUIl B ONTUMAILHOM MPOEKTUPOBAHUU.

75.YyBCTBUTENBHOCTh TPU MPOCKTUPOBAHUM (HOPMBI KOHCTPYKIIMH B 3ajadyax
onpeJiesieHUs] COOCTBEHHBIX YAaCTOT KOJICOAHMM M KPUTHUYECKUX HArpy30K MOTEpPHU
YCTOMYUBOCTH.

76.MeTon KOHEUHBIX DJJIEMEHTOB B  3ajadaX ONTHUMHU3AIUA KOHCTPYKITUI
TPAHCIIOPTHO-TEXHOJIOTHYECKUX KOMILIEKCOB.

77.1lpouenypsl penieHdsl 3aJayd ONTHUMHU3AIMM Ha OCHOBE METOJa KOHEUHBIX
AJIEMEHTOB C MPUMEHEHUEM AITOPUTMOB HEIMHENHOTO IPOTPAMMHUPOBAHUS.

29



MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPAITN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXXJEHHUE BBICIIIEI'O ObPA3OBAHUMA

«MOCKOBCKHWM HOJIPITEXHIiI‘—IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHUE
MaTepHaIoB»
Jucuumnmza - MatemaTndeckoe MOJeTMpOBaHHE TPAHCIIOPTHO-TEXHOIOTUYECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEICTBA
Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OG30p THIIOB HECYIIUX CHCTEM MOOHIIbHBIX MAIINH, KaK 00BEKTA IS MATEMAaTHIECKOTO
MOJICIIMPOBAHUS HAMPSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHHS U OLICHKH MPOYHOCTH.
2. IIpo4HOCTH TP CTATHYECKOM HArpy>KeHUH. | MIIOTE3bI MPOYHOCTH.

3. 3agaua.
VYTBepKIaeHOo Ha 3acefaHuu Kadeaphl «__ » 202__ r., [Iporokom Ne
3aB. kadempoii /A.A. CkBOpI1IOB/

MHHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUMCKOUN ®EJIEPAILTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIEI'O ObPA3OBAHUMA

«MOCKOBCKHM HOJIHTEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBIICHUE
MaTepHaIoB»

Jucnunimza - MatremMatnyeckoe MOJEIMPOBaHNUE TPAHCTIOPTHO-TEXHOJIOTUYECKUX CPECTB
CrnennanpsHocTsb - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. ComnocraBneHne THITAYHBIX PACUETHBIX MOJIEIICH, BUIOB HArpy>KeHUsl, MeTo10B rccienoBanus HJIC u
KPUTEPHUEB OLIEHKH ITPOYHOCTH PeaIbHBIX HECYIINX KOHCTPYKIUH aBTOMOOMIEH 1 TPaKTOPOB C
pacyeTHBIMU CXeMaMH, BUZaMHU Harpy3ok, merogamu pacuera HIAC u KputepusiMu OLIEHKU POYHOCTH,
M3y4aeMbIMHU CTYIEHTaMH B KypCe CONPOTUBICHUS MaTepHAaJIOB.

2. Ilonsarune 00 ycTaJoCTHON MPOYHOCTH.

3. 3agaua.
YTBepk/IeHO Ha 3aceJaHuU Kadeapsl «_ » 202___ r., IIporokon Ne _
3aB. kadenpoii /A.A. CxBoOpIIOB/

30



MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPAITN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXXJEHHUE BBICIIIEI'O ObPA3OBAHUMA

«MOCKOBCKHWM HOJIPITEXHIiI‘—IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHUE
MaTepHaIoB»
Jucuumnmza - MatemaTndeckoe MOJeTMpOBaHHE TPAHCIIOPTHO-TEXHOIOTUYECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA
Kypc 5 cemectp 9
3K3AMEHAIIMOHHBIN BUJIET Ne 3
1. BI/II[I)I IpeaACIbHOI0 COCTOSAHUS HECYIIUX CUCTEM MAIllMH U KPUTCPUHU OLICHKH IPOYHOCTH.
2. KpuBas ycranocTd. YpaBHEHHE KPHBOH YCTaJIOCTH B CTENIEHHON hopMme.

3. 3agaua.
YTBepKICHO Ha 3acelaHuK Kaeaphl «_ » 202__ 1., IIpotokoa Ne
3aB. kadempoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHUE
MaTepUaioB»
Jucnummaa - MatemMaTndeckoe MOJIeTMPOBaHIE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPECTB
CrnenuanbsHocTh - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHE CPEICTBA
Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. TMorpemHOCTH MPH pacyeTax METO0M KOHEUHBIX 3JIEMEHTOB HECYIINX KOHCTPYKIINI MOOHITEHBIX
MallIVH.
2. ManonuKIioBasi, MHOTOLIMKIJIOBAs YCTAIOCTh, HEOTPAHIMYICHHASI IOJITOBEYHOCTb.

3. 3amaua.
YTBepk/I€HO Ha 3aceJaHUU Kadeapsl «_ » 202__ r., [Ipotokon Ne __
3aB. kadeapoii /A.A. CxBopI10B/
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MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHHE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Crioco6bl OBBIIIEHHST TOYHOCTH MO/ICTTUPOBAHMUS HATPSKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHUS B
3amagax MKD.

2. Tpenen BLIHOCIMBOCTH 0OpasLia Ipyu CAMMETPUYHOM UK€, [Ipeaen BBIHOCIMBOCTH AETAIIN.

3. 3agaua.

YTBepKICHO Ha 3acelaHuK Kaeapbl «_ » 202__ 1., IIpotokoa Ne

3aB. kadenpoii /A.A. CkBOpI1IOB/

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNCKOMN ®EJIEPALTAM
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICILIET'O OBPA30OBAHUA

«MOCKOBCKHM HOJIHTEXHICI‘IECKHPI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepuasioB»

Jucuumnnrza - MatemaTtndeckoe MoJIeTupOBaHHE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPECTB
CrnenuanbHocTh - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. Turbl cBAPHBIX COCAMHEHNUN 1 UX CBOUCTBA. [Ipe/ieNibHbIe COCTOSIHKS CBAPHBIX COCIMHCHHIA.
2. KoaduimenT acumMMeTpuu IUKIa. BiiusiHre aciMMETpHH [IUKIIA HATPY)KCHUS HA XapaKTEePUCTHKU
COINPOTHUBIIEHUS yCTANIOCTHU. /lnarpaMma npeienbHbIX aMIUTUTY/I.

3. 3amaua.
YTBepkIeHO Ha 3acefaHuy Kadeapsl «_ » 202__ r., [Iporokom Ne
3aB. xadenpoit /A.A. CkBop11oB/
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MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHHE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 7
1. Metomsl pacuera Ha IPOYHOCTH CBAPHBIX KOHCTPYKIHA. OCOOEHHOCTH pacyera Ha MPOYHOCTh
CBapHBIX KOHCTpYyKuuii. KOHIEHTpanus HanpspKeHUi B CBapHBIX COSTMHEHHSAX.
2. MAKTOPBI, BAUAIOLINE HA U3MEHEHHUE TIPEIElia BHIHOCIUBOCTH JETAJIU 110 OTHOLIEHHUIO K TIPEIEITY
BBIHOCJTMBOCTH 00pasIia.

3. 3amaua.
YTBepKICHO Ha 3acelaHuK Kaeapbl «_ » 202__ 1., IIpotokoa Ne
3aB. kadempoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOU ®EJIEPALIUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE ObPA30BATEJIBHOE
YYPEXJIEHUE BBICILIET'O OBPA30OBAHUA

«MOCKOBCKHWI MOJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®akxynsrer TPAHCIIOPTHBIN, kadempa «/[uHaMuKa, IPOYHOCTH MAIIHH U CONIPOTUBICHHE
MaTepHaIoB»

Jucuummza - MateMaTnyeckoe MOJEINPOBAHUE TPAHCTIOPTHO-TEXHOJIIOTUYECKUX CPECTB
CnennansHocTsb - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. IprunHBI NOSBJIEHUS YCTAIOCTHBIX TIOBPEKIECHUI B CBAPHBIX KOHCTPYKIIUSX.
2. Koo puiment 3amaca mpouHOCTH M0 KPUTEPHIO CONPOTHUBIIEHHS YCTATIOCTH.

3. 3agaua.
YTBepk/I€HO Ha 3aceJaHUU Kadeapsl «_ » 202__ r., [Ipotokon Ne __
3aB. kadeapoii /A.A. CxBopI10B/
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MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHHE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHBII71 BUJIET Ne 9
1. KOHCTPYKTOPCKO-TEXHOIOTHIECKIE METO/IBI MOBBIIICHHS IPOYHOCTH CBAPHBIX KOHCTPYKIIHIL.
2. HaxomieHue MoBpeKIeH|I B KOHCTPYKIMK. [ UIoTe3a JIMHEHHOr0 CyMMUPOBAHHS TIOBPEXKICHHUIA.
3. 3amaua.

VYTBepKIaeHO Ha 3aceaHuu Kadeaphl «__ » 202__ r., [Iporokom Ne

3aB. kadeapoii /A.A. CxBopI110OB/

MHHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUMCKOUN ®EJEPALTUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJEHUE BBICIIIET'O ObPA3OBAHUMA

«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepUaioB»

JucnumumHza - MatemaTndeckoe MOJIeTMpOBaHIE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTh - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHBII7[ BUJIET Ne 10
1. TpaBuiia KOHCTPYHPOBAHHSI CBAPHBIX Y3JIOB HECYIINX CHCTEM MOOHIBHBIX MAIIIMH C YITYYIICHHBIMA
XapaKTEePUCTUKAaMU IIPOYHOCTH.
2. Pacuer 10JITOBEYHOCTH JICTAIH C CIIOIb30BAHHEM MHIIOTE3bI IMHEHHOTO CyMMHPOBAHHSI

MOBPEXKICHUM.

3. 3agauva.

YTBepkIeHO Ha 3acefaHny Kadeapsl «_ » 202__ r., [Iporokon Ne
3aB. kadempoit /A.A. CkBop110B/

34



MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHHE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAHHOHHBIﬁ BUJIET Ne 11
1. TexHoMmorm4ecK e MephI MOBBILICHHUSI TIPOYHOCTH CBAPHBIX KOHCTPYKIIHA.
2. PacyeTsl KOHCTPYKIMiA HA YCTAIOCTHYIO TIPOYHOCTb.

3. 3amaua.
VYTBepKIaeHO Ha 3aceaHuu Kadeaphl «__ » 202__ r., [Iporokom Ne
3aB. kadeapoii /A.A. CxBopI110OB/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKUI MOJUTEXHUYECKU YHUBEPCUTET>
(MOCKOBCKHWI1 OJUTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepHaIoB»

Jucuummza - MateMaTnyeckoe MOJEINPOBAHUE TPAHCTIOPTHO-TEXHOJIIOTUYECKUX CPECTB
CnennanpsHocTsb - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 12
1. Ouenka POYHOCTH HECYNIUX KOHCTPYKIMI MOOMIIBHBIX MAIIKH IIPH CITy4aiHbIX HAPY3KaX.
2. MeToipl CXeMaTH3al|K CITyYailHbIX [POLIECCOB HATPYKEHHSL.

3. 3amaua.
YTBepk/IeHO Ha 3aceJaHuU Kadeaphl «_ » 202__ r., [Ipotokon Ne __
3aB. xadempoit /A.A. CkBop11oB/
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MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHHE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 13

1. TMousTHE BEPOATHOCTH HEPA3PYILIEHHS.
2. MeTojibl CXeMATH3AII|H CITyYalHbIX POIIECCOB HATPYKEHUSI — MAKCUMYMOB, MUHHMYMOB.
3. 3amaua.

VYTBepKIaeHO Ha 3aceaHuu Kadeaphl «__ » 202__ r., [Iporokom Ne

3aB. kadeapoii /A.A. CxBopI110OB/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKUI MOJUTEXHUYECKU YHUBEPCUTET>
(MOCKOBCKHWI1 OJUTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepHaIoB»

Jucuummza - MateMaTnyeckoe MOJEINPOBAHUE TPAHCTIOPTHO-TEXHOJIIOTUYECKUX CPECTB
CnennanpsHocTsb - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 14

1. Cssi3b 3Ha4eHHU# KO3()PUIMEHTOB 3aM1aca IPOYHOCTH, BEIYUCICHHBIX B TPAIUIIHOHHON
JETePMUHUPOBAHHON [TOCTAHOBKE, CO 3HAYCHUSIMH KO3 GHUIIMEHTOB 3a1aca MPOYHOCTH, BBIYUCICHHBIX B
BEPOSITHOCTHOM IIOCTaHOBKE.

2. MeToj cXeMaTH3aluy CTy4aiiHbIX POLECCOB HATPYKEHUS - SKCTPEMYMOB.

3. 3amaua.
YTBepk/IeHO Ha 3aceJaHuU Kadeapsl «_ » 202__ r., [Ipotokon Ne __
3aB. kadeapoii /A.A. CxBopI10B/
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MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTh MAIITHH H CONPOTHBICHUE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 15

1. CpaBHCHI/IC KOMITO3UIITMOHHBIX MaTepI/IaHOB C KOHCprK]_[I/IOHHbIMI/I CTaJIsIMU U CIlJIaBaMU I10
MOKa3aTeNIM YAEIbHON MPOYHOCTU U YAEIbHOU HKECTKOCTH.

2. Metoj1 cxeMaTu3aluy CIy9aiiHbIX TPOLECCOB HATPYKEHHS — OJHONAPAMETPHIECKUN METO]] Pa3MaxoB.
3. 3agaua.

YTBepKICHO Ha 3acelaHuK Kaeapbl «_ » 202__ 1., IIpotokoa Ne

3aB. kadenpoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICILIET'O OBPA30OBAHUA

«MOCKOBCKHM HOJIHTEXHICI‘IECKHPI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIMN, kadenpa «/lMHAMUKA, POUHOCTH MAIIMH ¥ COMPOTHBIICHHUE
MaTepuasioB»

Jucuumnnrza - MatemaTtndeckoe MoJIeTupOBaHHE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPECTB
CrnenuanbHocTh - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBIN BUJIET Ne 16

1. KJIaCCI/I(i)I/IKaHI/H/I KOMITO3UIITMOHHBIX MaTepHaHOB 110 TI/IHy ManI/IHBI, 110 TI/IHy apMI/IpyIOH_H/IX BOJIOKOH,
10 TUITy apMHPOBAHUS.

2. MCTO}I cxemaru3anmmn CHy‘IaﬁHBIX HpOLIeCCOB Hany>KeHI/IH — I[BYXHapaMeTpI/I"IeCKI/Iﬁ METO pa3MaXOB.
3. 3amaua.

YTBepk/I€HO Ha 3aceJaHuU Kadeapsl «_ » 202__ r., [Ipotokon Ne __

3aB. kadeapoii /A.A. CkBOp1IOB/
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MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, kadenpa «/[uHaMuKA, IPOYHOCT MAIIHH U COIPOTUBIICHHE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 17

1. MCX&HI/IIICCKI/IC CBOﬁCTBa OZ[HOHaHpaBHCHHOFO KOMITO3UIITMOHHOT'O MaTepHana.
2. MeToj1 cxeMaTH3aluy CITy4aiHbIX POIIECCOB HATPYKEHHUS - MOMHBIX [uKI0B JIMutpryenko C.C.
3. 3amaua.

VYTBepKIaeHO Ha 3aceaHuu Kadeaphl «__ » 202__ r., [Iporokom Ne

3aB. kadeapoii /A.A. CxBopI110OB/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKUI MOJUTEXHUYECKU YHUBEPCUTET>
(MOCKOBCKHWI1 OJUTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepHaIoB»

Jucuummza - MateMaTnyeckoe MOJEINPOBAHUE TPAHCTIOPTHO-TEXHOJIIOTUYECKUX CPECTB
CnennanpsHocTsb - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BAJIET Ne 18
1. Mertoibl 4yBCTBUTENBLHOCTH B 3a/[a4aX ONTUMAIBHOTO IIPOEKTHPOBAHKSI KOHCTPYKIIUIA TPAHCIIOPTHO-
TEXHOJIOTHYECKHX KOMIUIEKCOB.
2. MeTto/| cXeMaTH3aInK CIIyYailHbIX POIIECCOB HATPYIKEHHS - TOTOKA JOMKIIS.

3. 3amaua.
YTBepkIeHO Ha 3acefaHiy Kadeapsl «_ » 202__ r., [Iporokon Ne
3aB. kadeapoii /A.A. CkBOpIIOB/

38



MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«MOCKOBCKHM HO.JIPITEXHILI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBICHHE
MaTepHaIoB»

Jucuummna - Matematndeckoe MOJIeTMPOBaHHE TPAHCIIOPTHO-TEXHOIOTUIECKUX CPEICTB
CrnenuanbHocTb - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHUE CPEJICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 19
1. OnrrumanbHOE MPOEKTHPOBAHKUE KOHCTPYKIIMI TPAHCIIOPTHO-TEXHOJIOTHIECKHX KOMILICKCOB Ha OCHOBE
aHaJIN3a YyBCTBUTEIBHOCTH.
2. BHIbl paCYETHBIX CXEM HECYIMX CHCTEM MOOHIIbHBIX MAIIIMH.

3. 3agaua.
YTBepKICHO Ha 3acelaHuK Kaeapbl «_ » 202__r., IIpotokon Ne ___
3aB. kadenpoii /A.A. CkBOpI1IOB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICILIET'O OBPA30OBAHUA

«MOCKOBCKHM HOJIHTEXHICI‘IECKHPI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBRICHUE
MaTepuasioB»

Jucuumnnrza - MatemaTtndeckoe MoJIeTupOBaHHE TPAHCIIOPTHO-TEXHOIOTHYECKUX CPECTB
CrnenuanbHocTh - 23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKHE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAHI/IOHHLII71 BUJIET Ne 20
1. TIpuMeHeHNE METO/Ia KOHEYHBIX DIIEMEHTOB JIISl aHAJIN3a 1yBCTBUTEIHHOCTH.
2. TIpenenbHble COCTOSHUS NIPH TIOTEPE YCTOUUMBOCTH.

3. 3amaua.
YTBepk/I€HO Ha 3aceJaHuU Kadeapbl «_ » 202__ r., [Ipotokon Ne __
3aB. kadeapoii /A.A. CkBOp1IOB/
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MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPAIIAN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHUMA

«MOCKOBCKHM HOJIPITEXHIiI‘—IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIN, kadenpa «/InHaMHKa, IPOYHOCTb MALIHH U COPOTHBIICHHE
MaTepHaIoB»

Hucnurnuna - MareMaTruueckoe MOJSIMPOBAHNUE TPAHCTIOPTHO-TEXHOJIOTMUECKUX CPEJICTB
CnenuanbHOCTh - 23.05.01. HazemMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 21
1. Merton pacuera 4yBCTBHTEIBHOCTH B CTATHYECKHX 3a/[a4ax.
2. OnpeierneHne Harpy30K YIS pacyeTa Ha MPOYHOCTh HECYIIMX CHCTEM aBTOMOOMIIEH U TPaKTOPOB.
3. 3amaua.

VYTBepKIaeHO Ha 3aceaHuu Kadeaphl «__ » 202__ r., [Iporokosn Ne

3aB. kadeapoii /A.A. CxBopI110OB/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE ObPA30BATEJIBHOE
YYPEXJIEHWE BBICILIET'O ObPA30OBAHUA

«MOCKOBCKHWI MOJUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

®akynsrer TPAHCITOPTHBIN, xadenpa «/uHaMuKa, IPOYHOCTb MAIITHH H CONPOTHBIICHUE
MaTepHaIoB»

Jucuummza - MateMaTnyeckoe MOJEINPOBAHUE TPAHCTIOPTHO-TEXHOJIIOTUYECKUX CPEZCTB
CrnennansHocTsb - 23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

Kypc 5 cemectp 9

3K3AMEHAIIMOHHBINA BUJIET Ne 22
1. Ipsamoii Mmeton nuddepeHIpoBaHus IPH PACUYETe YYBCTBUTEILHOCTH. METOI CONPSKEHHBIX
HepeMeHHBIX HpI/I pacque IlyBCTBI/ITeJ’IIyHOCTI/I.
2. OCO6CHHOCTI/I paC‘IeTHI)IX CXEM HCCYHII/IX CUCTEM MO6I/IHBHBIX MAaIlH U CHOCOGLI MO,ZICHI/IpOBaHI/ISI.
3. 3amaua.

YTBepk/I€HO Ha 3aceJaHUU Kadeapsl «_ » 202__ r., [Ipotokon Ne __

3aB. kadeapoii /A.A. CkBOpIIOB/

40



