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1 lean u 3a7a494 AUCHUILIMHBI

1.1 leab aAMCHUIIHHBI

[lenpto u3ydyeHHs JUCUUIUIMHBI «/l[uHAaMMKa W MPOYHOCTh OECHMIOTHBIX
TPAHCIIOPTHBIX CPEICTB) SABIISIETCS:

— (opMupoBaHHE 3HAHUI O MeTOoAax OOeCleYeHHs] MPOYHOCTH KOHCTPYKIIUH
aBTOMOOMJIEH W TPaKTOpPOB, METOAaX COBEPUICHCTBOBAHUA HMX JUHAMHUYECKHX
XapaKTEPUCTHK, NOJIyYeHHE HABBIKOB Pa3pabdOTKU M OCYLIECTBIEHUS MEPONPUITHI MO
ITOBBIIIEHUIO IIPOYHOCTH HECYIIMX KOHCTPYKIMH TPAHCIIOPTHO-TEXHOJIOTHYECKHUX
CPEICTB;

- MOATOTOBKA CTYJEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBaJTU(PUKALMOHHON
XapakTepUCTHKON crnenuanucta no HamnpasiaeHuto 01.03.02 «IlpukiagHas MaremaTuka
u uHpopmaTukay (mpodusns: HTEmIeKTyaabHble CUCTEMBI YIIPABICHUS TPAHCIIOPTOM).

1.2 3apauu JUCHUILIHHBI

3amayaMu TUCHUIUIMHBI «/luHAMUKa M IPOYHOCTHh OECTIMIIOTHBIX TPAHCIOPTHBIX
CPEIICTB) SIBIISIOTCS:

- U3Yy4YEHHUE CHEIUaIbHBIX BOIMPOCOB JIUHAMHKA M TPOYHOCTH KOHCTPYKIUH
aBTOMOOMJIEN U TPAKTOPOB, 3HAKOMCTBO C METOJIaMU IMOJIYUYEHUSI HArPYy30K Uil pacuera
Ha MPOYHOCTh HECYIIUX CHUCTEM MallWH, U3YYEHHE KPUTEPUEB OLIEHKU MPOYHOCTH,
OCBOCHHME METOJMK pacdyeTa M IIPOCKTUPOBAHMS HA OCHOBE COBPEMEHHOIO
MPOTPAaMMHOTO  OOECTIICYCHHs] MOJCIMPOBAHUS JIUHAMHYECKUX XapaKTEPUCTUK U
pacyeTa Hanps>KeHHO-1€(POPMUPOBAHHOTO COCTOSIHUS KOHCTPYKITUH.

- O3HAKOMJICHHE CTYJEHTOB C 3KCIEPUMEHTAIBHBIMU U PACUETHBIMU METOJIAMH,
UCIIOJIb3YeMbIMH TPU  OOECIEYEHUU TMPOYHOCTU KOHCTPYKIUMH, B YACTHOCTH, C
pacUETHBIMHU MOJIXOJAMHU Ha OCHOBE METOJIa KOHEUYHBIX 3JIEMEHTOB JIJIsi MCCJIEI0BaHUs
HaIpsHKEHHO-1e()OPMUPOBAHHOTO JIETAICH U Y3JI0B aBTOMOOUIIEH U TPAKTOPOB.

- 3HAKOMCTBO C OCHOBAMHM pAaCUETHOTO MOJEIUPOBAHUSA KOHCTPYKUHUU
MOOWMJIBHBIX MAIlIMH C UCIOJIb30BAHUEM OJHOM W3 YHUBEPCAJIBHBIX MPOTrpaMM METOJa
KOHEUHBIX JJIEMEHTOB M OJIHOM W3 YHUBEPCAIBHBIX MPOTPAMM TPEXMEPHOTO
aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHUS.

1. MecTo IMCOMIUIMHBI B CTPYKType OCHOBHBIX 00pa30BaTeJbHbBIX
nporpamm (OOII)

HucrumnHa «JliHaMuKa W TIPOYHOCTH OECHUJIOTHBIX TPAHCIOPTHBIX CPEACTBY
OTHOCHUTCSA K 9acTH, PopMUPYEeMOi yJaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIIEHUH, OJI0Ka
b1, mpodeccuonanproro mukiaa OOIl mo nHampaBnenuro 01.03.02 «Ipuxknannas
MareMatvka u uHpopmaTuka» (mpoduns: MHTEMIeKTyaabHbIE CUCTEMBl YIPaBICHUS
TPAHCTIOPTOM).

[IpeamecTByomuMeu KypcaMu, Ha KOTOPhIX OasupyeTcs MUCIUIUIMHA «JlmHamMuKa
Y IPOYHOCTH OECTIUIIOTHBIX TPAHCIIOPTHBIX CPEJICTBY» SBISIOTCS:

- OCHOBBI MaTEPHAIIOBEJICHUS U CONIPOTUBIICHUS MAaTEPUAJIOB;

- aHAJTUTUYECKas TMHAMUKA U Teopusi KojeOaHui



2. KoMmnerenuuu odyyaromerocsi, GopmupyemMmbie B pe3yJibTaTe 0CBOCHHUS

JTUCIHUILTHHBI

B pPeE3YyJIbTaTC OCBOCHUA AUCHUIIIMHBI CTYACHT OOJIKCH O6J'IaI[aTI> CJICAYIOIINMU

KOMIICTCHIIUAMHU
B pesyabTare ocBoeHust
Kon o0pa3oBaTeJIbHOI IlepeyeHb UIAHUPYEMBIX Pe3y/JIbTATOB
KOMIIETCHIIUH | MPOrpaMmbl 00y4yarommiicst 00y4yeHus1 MO JUCHUITHHE
J0JI:KeH 00,1a1aTh
YK-1 Crnioco0eH oCyIIeCTBIATh 3HATh:
MIOUCK, KPUTHUCCKHUI aHAIN3 ® TEOpETHYECKHE BOIIPOCHI, CBS3aHHEIE C
Y CHHTE3 UH(POPMAITUH, NIPUMEHEHUEM COBPEMEHHBIX YUCICHHBIX
IIPHMEHSTH CHCTEMHBIIT METO/IOB MEXaHUKHU JUIsI aHATTN3a
TIOJIXOJI JUIS PEIICHHUS IMPOYHOCTHBIX U Z[I/IHaMI/I‘IeCK\I’/IX
XapaKTePUCTUK KOHCTPYKITUI
MTOCTaBIICHHBIX 33/1a4
TPaHCTIOPTHO-TEXHOIOTUIECKUAX
KOMIUICKCOB.
. .
TTK-2 CriocoBeH BecTH mporece (hopMBI B3aUMOIEHCTBYSI IPOTPAMMHOTO

pa3paboTKu
ABTOTPAHCIIOPTHBIX CPEICTB
" UX KOMIIOHCHTOB

obecrnedeHus: TpeXMEepPHOTO
MIPOCKTUPOBAHUS U IPOrPaMM METO/A
KOHCYHBIX 3JICMCHTOB IIpHU COBMECTHOM
paboTe B COCTaBe KOJICKTHBA
HCIIOJTHUTENCH, CBI3aHHOM C
IMPOCKTUPOBAHNUEM U PaCYCTHBIM
AHAJIM30M IMPOYHOCTU U JUHAMHWYCCKUX
XapaKTePUCTUK KOHCTPYKIUH
TPaHCIOPTHO-TEXHOIOTHUECKUX
KOMILIEKCOB
yMeThb:

®  OCYUICCTBIISITh PallHOHAIBHBINA BBIOOD
PacUEeTHBIX CXeM, KOHEUHO-3JIEMEHTHBIX
MOJEJIEH, CXEM HarpyXeHus U
3aKpeTICHHs TIPU HCCIEOBAHUAX
MPOYHOCTH Y TUHAMUYECKUX
XapaKTEPUCTUK KOHCTPYKLMHA
TPaHCIIOPTHO-TEXHOIOTHUECKUX
KOMIIEKCOB.

®  OCYLIECTBIISITH OOMEH JaHHBIMU MEXILY
MpOTrpaMMaMH TPEXMEPHOTO
IIPOEKTUPOBAHMUS U [IPOrPaMM METO/a
KOHCYHBIX 3JIEMCHTOB IIpU
MPOEKTUPOBAHUH Y PACUETHOM
AHAJIU3€E MPOYHOCTH U AUHAMUAYECKUX
XapaKTEPUCTUK KOHCTPYKIIHN
TPAHCIIOPTHO-TEXHOJIOTUYECKUX
KOMIIIEKCOB.

BJIA/IETh:




®  HaBBIKAMH HCITOJIH30BAaHUS COBPEMEHHBIX
YHCIIEHHBIX METOJIOB MEXaHHKH,
OPHECHTHUPOBAHHBIMU Ha TIPUMEHEHHE
KOMITBIOTEPHBIX HHCTPYMEHTOB, JJIs
pacueTa HalpspKeHHO
e OpMUPOBAHHOTO COCTOSIHHUS U
JUHAMUYECKUX XapaKTEPUCTHK JeTanei
1 y3JI0B KOHCTPYKIUH TPAaHCTIOPTHO-
TEXHOJIOTHYECKUX KOMIUIEKCOB.

® HaBBIKAMH TEpeadn JAHHBIX U3
MIPOrpaMM TPEXMEPHOTO
MIPOSKTUPOBAHUS B BEIYHCIUTEIHHYIO
MIPOrpaMMy, PEATU3YIOIIYI0 METO/
KOHEYHBIX JJIEMEHTOB, /IS pacyera
HaNpsHKEHHO 1e(h)OpMUPOBAHHOTO
COCTOSIHUSI U ANHAMHYECKHUX
XapaKTEePUCTUK JeTaleil U y3II0B
TPaHCIIOPTHO-TEXHOIOTHUECKHX
KOMIUIEKCOB

3. CTpyKTypa u coaep:kaHue IUCUUILITUHBI

OO01ast TpyJ0EMKOCTh JUCIUIUIMHBL COCTAaBIISIET 5 3a4eTHBIX €AUHUL, T.e. - 180
aKaJeMUYECKHX 4acoB (M3 HUX caMmocTosTenbHOU padboTel — 104 uaca). CTpykrypa u
CoJIep KaHUE pa3/iesioB AUCIUIUIMHEBI TpuBeAeHbI B [Ipunoxennn 1.

Bup y4e6Hoii padoTsl Bcero yacos Cemectp

7 8
OO11ast TPy10eMKOCTh 180 (53.e.) 72 (23.e.) 108 (3 3.e.)
AyIUTOpHBIE 3aHATHS 76 36 40
(Bcero)
B ToM uucne
JICKITUT 28 18 10
[IpakTueckue 3aHATHS 18 18
JIaGopaTopHbIe 3aHATHS 30 30
CamocrosrenbHas padoTta 104 36 68
CTyIeHTa
Kypcosas pabota HET HET HET
KypcoBoii npoekt HET HET HET
Bun npomexxyTrouHoin 3auer OK3aMeH
aTTecTauu

Copnepxanue pa3aesioB AMCHUATIIAHBI

Tema 1. BBenenue.

O630p TUIMOB HECYIIMX CHCTEM MOOWJIbHBIX MAIWH, KaK O0OBbEKTa JJIsi aHaIu3a
HaIpsHKEHHO-1e(POPMUPOBAHHOTO COCTOSHUS, TMHAMUYECKUX XapaKTEPUCTUK U OLEHKHU
npouyHocTh. O030p TUIMHUYHBIX HAMOOJIEe TSKEIbIX PEKUMOB HArpy>KeHHUsS HECYIIHX
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CUCTEM MOOWIBHBIX MamuH. OO030p METOIOB HUCCIEIOBaHUS  HaNpsKEHHO-
nedopmupoBanHoro cocrosaus (HIAC) Hecymux cucrem MoOWibHBIX MamiiH. O030p
KPUTEPHUEB OLECHKU ITPOYHOCTH M THUIIOB MPEAEIBHOTO COCTOSIHUSA HECYIIMX CHUCTEM
MOOWIBbHBIX MamuH. COINOCTaBJIEHUE TUIIMYHBIX PACUYETHBIX MOJENE, BUIOB
HarpyxeHus, MeroaoB uccienoanus HJC u kpurepreB OUEHKH IPOYHOCTH PEATBbHBIX
HECYIIMX KOHCTPYKIMI aBTOMOOWJIEN M TPaKTOPOB C PACUETHBIMU CXEMaMH, BHJIAMH
Harpy3ok, Merogamu pacuera HJIC u KpuTepHs MU OLIEHKH NPOYHOCTH, U3y4aEMBbIMH
CTyZIEHTaMH B Kypc€ CONPOTHUBJIEHUS MaTepuanoB. [IpenMer nMHaMHUKK U IPOYHOCTH.
[lonsTe o wMerogax oOecreueHus MPOYHOCTH KOHCTPYKLUMHM aBTOMOOWIIEH U
TpakTOopoB. Ponb pacueTHbIX METOJOB MNpU OOECHedYeHUHu NPOYHOCTH. OCHOBHBIE
HampasjeHUs: pabOT MO OOECHEUEHUIO0 NMPOYHOCTH Ky30BOB M paM aBTOMOOWIIEH U
TPaKTOPOB. IIporpammuoe oOecrnieueHue JUISL pacyeToB HaIPsHKEHHO-
1e(pOPMUPOBAHHOTO COCTOSIHUS M JAMHAMUYECKUX XapaKTEPUCTHK KOHCTPYKLMH
aBTOMOOMJIEH U TPAKTOPOB.

Tema 2. Buabl mnpeaeJbHOro COCTOSIHHA HECYIIMX CHCTEM MAIUMH U
KPUTEPUH OLEHKH IPOYHOCTH.

[Ipo4HOCTH MpPH CTATUYECKOM HATrPYKEHUHU. | UTIOTE3bI MPOYHOCTHU. Y CTANIOCTHAS
nmpouyHocTh. KpuBasg ycramoctu. MayonuknoBasi, MHOTOLUMKIOBAas — yCTaJOCTh,
HEOrpaHUYEHHAas JI0JITOBEYHOCTh. Y PaBHEHHE KPUBOM YCTaJIOCTU B CTEHEHHOH (opMe.
[Ipenen BBIHOCIMBOCTH OOpa3la Hpu CUMMETpUYHOM Iukie. [Ipenen BbIHOCIMBOCTH
nerand. DakTophl, BIMAIOLIIME HA M3MEHEHUE Ipelesla BBIHOCIMBOCTU JACTAIM 110
OTHOIIEHUIO K TMpefelly BBIHOCIUBOCTH o00pa3ina. BinsHue acumMmeTpuu IUKIa
Harpy>keHHUs Ha XapaKTEPUCTUKHU CONPOTUBIICHUA YCTAJIOCTH. /lnarpamma NnpeneabHbIX
ammunty . KoagduuuenT 3amnaca npoyHOCTH IO KPUTEPHUIO COTIPOTUBIICHUS YCTAJIOCTH.
Haxonnenne mnoBpexkIeHW B KOHCTPYKIMH. ['MmoTe3a JMHEHHOTO CYMMUPOBAHUS
MOBpeXJAeHN. Pacdyer [MOATOBEYHOCTH JETAIM C HCHOJB30BAHHEM THIOTE3bI
JUHEWHOTO CYMMHPOBAHMUS TMOBPEKICHUW. MeToapl cXeMaTu3aluu CIy4alHbIX
MPOLIECCOB  HArpyKeHWs. PacueTbl KOHCTPYKIHMM Ha YCTAJIOCTHYIO IPOYHOCTD.
[IpenenbHbIE COCTOAHUS TPH TOTEPE YCTOMUYMBOCTHU. lIpenenbHbIE COCTOAHUSA IO
KPUTEPHSIM U3HOCA, KOPPO3HH.

Tema 3. Meroasl omnpenejieHHMss HArpy3oK JIs pacyera Ha IPOYHOCTb
HECYLIMX CHCTeM 0eCIMIOTHBIX TPAHCIIOPTHBIX CPEACTB

Tunuuneie Haubosiee TSHKENblE PEXUMBI HArpyKEHUS HECYIIUX KOHCTPYKIUH
MOOUJIBHBIX MAalIMH OpHU JKCIUTyaTaluu. MeToAbl MCIBITAHUW JJIs HCCIeI0BaHUS
Harpy304HbIX pEXKHMOB. MeETOAbl OLIEHKH ITapaMETPOB CIyYalHBIX MPOLECCOB
HapryxeHus. MeToabl CXeMaTU3alMH CIIyYalHbIX IIPOLIECCOB HarpyxeHus. Meroxn
CXEMaTH3aluu - MOJHbIX HUKIOB JImutpruenko C.C.. Meron cxeMaTtn3auuu - MOTOKa
noxas OuneHka TMPOYHOCTH HECYUIMX KOHCTPYKUMHA MOOWIIBHBIX MAalluH MpU
CIIy4alHbIX Harpys3Kax.

Tema 4. CnocoObl MOAEJHPOBAHUS KOHCTPYKIMHA PpaM M KY30BOB
0eCIIMJIOTHBIX  TPAHCHOPTHBIX  CPeACTB  /UIA  pacyeTa  HANPHAKEHHO-
neopMHPOBAHHOIO COCTOSHUSA M OLICHKH IMPOYHOCTH.



Bunabl pacdyeTHbIX CX€M HECYUIUX CHCTEM MOOWIIbHBIX MaluH. OCOOEHHOCTH
MOJICTMPOBAHUSI DJIIEMEHTOB U Y3JIOB HECYIIMX CUCTEM MOOMIIBHBIX MAIMH. ODTallbl
CO3/IaHUS PACUETHBIX CXEM HECYIIMX CUCTEM MOOWJIBHBIX MAaIllMH (Ha MpUMepe Ky30Ba
aBTOMOOUJIS ). OCOOEHHOCTH PACUETHBIX CXEM HECYIIMX CUCTEM MOOMJIBLHBIX MalluH (Ha
npuMepe Ky30Ba aBTOMOOWIISI) M CIIOCOOBI MOJAETHpPOBaHUS. MeTonbl HCCIeI0BaHUS
KOHIIEHTPAIlMU HAMpPSKEHW B 3JIEMEHTaX Ky30Ba aBTOMOOWJIS C TOMOIIBIO METO/a
KOHEYHBIX 3JIeMeHTOB. OCHOBHBIE 3Tallbl BBHIMOJIHEHUS PACYETHOTO aHajIn3a Ky30BOB
aBTOMOOMIIEH METO/JOM KOHEYHBIX 3JIeMEHTOB. [lorpemuoctu mpu pacdyerax METOIOM
KOHEYHBIX 3JIEMEHTOB HECYIIUX KOHCTPYKIMHA MOOWIBHBIX MamuH. [Ipeumyinecta u
HEJOCTAaTKM PACUYETHBIX IMOJXOJO0B MPU OOECHEYEHUH MPOYHOCTH HECYIIUX CHUCTEM
MOOMJIbHBIX MamuH. [lyTH TOBBIIIEHHS TOYHOCTH KOHEYHO- 3JEMEHTHOTO aHajau3a
HaNpPsHKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMI aBTOMOOMIIEH U TPaKTOPOB.

Tema 5. OcoGeHHOCTH pacyeTa HA POYHOCTH CBAPHBIX KOHCTPYKIMIA.

Tunel cBapHBIX COEIMHEHHUM U WX cBoMcTBa. [IpenenbHble COCTOSHUSI CBapHBIX
coenunennii. KoHIIEHTpalus HamnpsoKeHUM B CBapHBIX COeNMHEHMsX. VcmbiTanus
CBapHBIX COEIUWHEHUU. MeToapl pacuera Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIUU.
Oco0OeHHOCTH pacyeTa Ha NPOYHOCTh CBApHBIX KOHCTpyKUUH. OcoOeHHOCTH
MOJICIUPOBAHUSI CBAPHBIX Y3JI0B HeCymuX cucTeM. KoHIeHTpanus HanpssKeHUd B
CBapHBIX KOHCTPYKLMSIX Ky30BOB aBTomoOmieil. IIpumeHeHue Metoja KOHEUYHBIX
AJIEMEHTOB JIJISl HCCIIEIOBAaHUSI KOHIICHTPAIIMH HAIPSHKCHUH B CBAPHBIX KOHCTPYKIIHAX.
[Tpu4wHBI TOSBIECHUS YCTAIOCTHBIX TTOBPEKICHNUN B CBAPHBIX KOHCTPYKITHASX

Tema 6. KOHCTPYKTOPCKO-TEXHOJIOTMYECKHE  METOAbl  IMOBbINICHUSA
NMPOYHOCTH CBAPHBIX KOHCTPYKIMIA.

[IpaBuna KOHCTPYMPOBAHUSI CBAPHBIX Y3JIOB HECYIIUX CHCTEM MOOWIBHBIX
MallliH C YJIYYIIEHHBIMH XapaKTEePUCTUKAMU MPOYHOCTU. TEXHOJIOTHYECKHEe MEephI
MOBBIIICHUS IPOYHOCTU CBAPHBIX KOHCTPYKITUH.

Tema 7. BuOpo3ammra KOHCTPYKIMIA MAIIIUH.

Bubpouzomsiiiuss  koHcTpykumid. JlemndupoBanue konebanuid. J(uHamudeckoe
ramenue kojeOanuii. Komebanums Bpamarommxcst BajgoB. Pacuer koje0aHuUid B
TPAaHCMHCCHUSX.

Tema 8. Yaapo3ammura KOHCTPYKUMHA 0eCITUIIOTHBIX TPAHCIIOPTHBIX CPEACTB.

CBolicTBO maccHMBHOW  0€30MaCHOCTM  KOHCTPYKIUHU  Ky3oBa. [IpodHOCTB
KOHCTPYKITMU Ky30Ba MPH yIapHOM HarpyxeHuu. [loctaHoBKa 3a/1a4yi MOIETUPOBAHUS
aBapUIHOTO CTOJIKHOBEHUS TPAHCIIOPTHBIX CPEJICTB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

MeTtoauka mpenofaBaHusl AUCUUIUIMHBI «/[nHaAMUKa U IPOYHOCTH OECIUIOTHBIX
TPAHCIIOPTHBIX CPENCTB» M PeaNN3alMsi KOMIETEHTHOCTHOIO MOJIXO0AA B M3JIOKEHUH U
BOCIIPUATUM MaTepuaia MpelyCMaTPpUBAET HUCIOJIB30BAHUE CIICAYIOIINX AKTUBHBIX W
MHTEPaKTUBHBIX (OpPM MpOBeNEHUS TPYNIOBBIX, WHIUBUAYAIbHBIX, ayAUTOPHBIX
3aHATHI B COYETAHMM C BHEAYAUTOPHOM paboOTOil ¢ 1enbio GOpMHUPOBAHUS U PA3BUTHUS
PO eCCUOHATILHBIX HABBIKOB O0yYarOIINXCS:



— TMOATOTOBKA, MPEJCTABICHUE U OOCYXICHHE MPE3CHTAlMH Ha CEMHHAPCKUX
3aHATHUSX;

— OpraHu3anus M MPOBEJEHUE TEKYIIEro KOHTPOJIA 3HAHUM CTYJIEHTOB B (opMme
ayJTUTOPHOTO TECTUPOBAHUS;

— MPOBEICHNE MACTEP-KIACCOB AKCIIEPTOB U CIICIIUATMCTOB B 00JaCTU AUHAMUKH U
IPOYHOCTH KOHCTPYKITHI MAaIlvH.
VY aenbHbI BeC MPAKTUYECKUX 3aHATUN OIpPEAETICH TJIaBHOM LIETbI0 00pa3oBaTeIbHON
POrpaMMbl, 0COOEHHOCTHIO KOHTUHI€HTA 00YUYaIOIIUXCSI U COACPKAHUEM JUCIUTUTUHBI
«/lunamMuka W TPOYHOCTH OECHMIOTHBIX TPAHCIOPTHBIX CPEACTB». B 1enoMm 1o
JTUCIUIUIMHE OH cocTaBisgeT 50% ayIuTOPHBIX 3aHATUNA. 3aHATHUS JICKIIMOHHOTO THUIIA
coctaBiisroT 100 % ot oObeMa ayAUTOPHBIX 3aHITHH.

. OueHouyHble cpeacTBA sl TEKYNIEro KOHTPOJISI YCIEeBA€MOCTH, ITPOMEKYTOYHOM
arrecTalli MO0 WTOraM OCBOCHHSI [UCHUIUVIMHBI M Yy4e0HO-MeTOAMYeCKOoe
o0ecrevyeHne caMOCTOATEILHON PadoThI CTYICHTOB.

B npomecce 00yueHus HCHONB3YIOTCS —CIEIYIONIUME OIEHOYHBIE (HOPMBI
CaMOCTOSATENbHON pPa0OThl CTYJEHTOB, OIICHOYHBIE CPEJCTBA TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH U TIPOMEKYTOUHBIX aTTECTAITHI:

- IIOATrOTOBKA K BBIITOJIHCHHIO PACUCTHBIX pa60T H HUX 3aIuTa.

OuneHouHbIE  CpENCTBA  TEKYIIEro  KOHTPOJISI  YCHEBAEMOCTHM  BKJIIOYAIOT
KOHTPOJIbHBIE BONPOCHI W 3aJaHusl B (popMme ONaHKOBOTO W (WJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JAJI1 KOHTPOJI OCBOEHUSI 00YHarOUIMMUCS Pa3/eioB JUCUUILITUHBI.

OOpa3upl KOHTPOJIBHBIX BOIPOCOB, AK3aMEHAIMOHHBIX OWUJIETOB, MPUBEACHBI B
MIPUJIOKEHUH 4.

6.1. ®oHI OLEHOYHBIX CPEACTB /JIsi MPOBEAeHHs] MPOMEKYTOYHOM ATTeCTANUH
00y4aromuxcs no JMCUUIINHE (MOIYJII0).

6.1.1. TlepeuyeHbp KOMIETEHIIMH C yKa3aHHEM O3TalloB MX (OPMHPOBAHUS B TPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTPaAMMBI.



B pesynbrare OCBOE€HHS JUCHMIUIMHBI  (MOZYJs) (OPMHPYIOTCS — CIIEAYIOIINE

KOMIICTCHIINN:
Kon B pe3yabTaTe ocBOeHNs 00pa3oBaTeIbHOM NPOrpaMMbl 00y4aromiics
KOMIIEeTeHIIUU AO0JIKeH 00/1a1aTh
YK-1 Crnioco0OeH ocymeCTBIATh OMCK, KPUTHUECKUH aHaIu3 U CHHTE3 HH(POPMAaLUH,
MPUMEHSTH CUCTEMHBIH MOAXO TS PELICHHUS TOCTAaBICHHBIX 3a7a4
IK-2 Crioco6eH BecTH IpoIiece pa3paboTKu aBTOTPAHCIIOPTHBIX CPEIICTB U X
KOMITOHEHTOB

B mporiecce ocBoeHus 00pa3oBaTeNbHON MPOTPaMMBI TaHHBIE KOMITETEHITUH, B
TOM YHUCJE€ WX OTAENbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIMHO B XOJI€ OCBOCHUS
O0OyJaroNMMUCs JUCIHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYCOHBIM IJIAHOM
Y KaJICHJapHBIM IpauKoM yuyeOHOTro mporecca.

6.1.2. Onucanue mokaszarejieli M KPUTePUEB OILEHUBAHMS KOMIETEHIMI,
(popMupyeMBIX 10 UTOraM OCBOCHHSI JAUCHUILIMHBI (MOAYJs), ONMMCAHUE IIKAJ
OLICHUBAHMSI.

[lokazaTenemM OlLIEHMBaHUS KOMIIETEHIIMM HAa  pa3IMYHBIX dTanax ux
dbopMHUpOBaHUS SBISIETCS JIOCTHKEHHE OOYUYaIOIMMUCS IUIAHUPYEMBIX Pe3yJbTaTOB
00y4eHUsI MO TUCUUILUIUHE (MOJIYIIIO).

YK-1 Cnoco0eH ocymiecTBISTh NOMCK, KPUTHYECKHIT aHAJIN3 M CMHTe3 HH(popManmnu,
NPUMEHATHh CHCTEMHBIN MOAXO0/ /sl pelIeHUs] MOCTABJEHHBIX 3a/1a4

ITK-2 Cnoco6en BecTH npoijecc pa3padoTku aBTOTPAHCIIOPTHBIX CPEICTB M UX
KOMIIOHEHTOB.

Kpurtepun ouennBanus

IToxka3zarean




3HATh:

TEOPETHUYECKHE
BOIIPOCHI,
CBSI3aHHBIE C

OO0yyJaroruiics
JIEMOHCTPUPYET TTOJTHOE
OTCYTCTBUE WJIN
HEIOCTaTOYHOE
COOTBETCTBHUEC 3HAHUH

OO0yyJarormiics
JIEMOHCTPHPYET
HETOJIHBIC 3HAHUS
TEOPETUUECKUX
BOIIPOCOB, CBSI3aHHBIX

OO0yyJarorwiics
JIEMOHCTPHPYET
YaCTUYHbBIC 3HAHUS
TEOPETUUECKUX
BOIIPOCOB, CBSI3aHHBIX

OOyyarommuiics
JIEMOHCTPHPYET
MOJIHBIC 3HAHUS
TEOPETUYECKU
X BOIPOCOB,

HPUMCHCHUEM TCOPETUIECKUX C IPUMEHEHUEM C IPUMEHCHUEM CBSI3aHHBIX C
COBPEMCHHBIX BOIIPOCOB, CBA3AHHBIX C | coBpeMEHHBIX COBPEMEHHBIX PHUMCHCHUEM
TACIICHHBIX [IPUMCHECHUEM YHCJCHHBIX METOMOB | YHCIICHHBIX METOJIOB COBPEMEHHBIX
METO0B COBPEMECHHAIX MEXAHUKHU JUJIA aHAlM3a | MEXAHUKH U aHAJIN3a YUCJIEHHBIX
MCXaHUKH A YHCJIEHHBIX METOIOB IIPOYHOCTHBIX U IIPOYHOCTHBIX U METOJI0B
aHalu3a MEXaHHUKH IS aHaJIHM3a JIMHAMHYECKHX JTMHAMHAYECKHIX MEXaHUKH TS
TPOTHOCTHRIX M| ipoyHOCTHBIX 1 XapaKTEPUCTUK XapaKTEPUCTHUK aHaymnsa
JUMHAMIHECKHX | munamudgecKux KOHCTPYKIIMH KOHCTPYKIIUH IIPOYHOCTHRIX
XaPAKTCPUCTHK | xanakTepUCTHK TPaHCHOPTHO- TPAHCIIOPTHO- u
KOHCTpYKIIHH KOHCTPYKIIMI TPAHCIIOPTHO- | TEXHOJNOTMYECKHX TEXHOJIOTMYECKUX IMHAMHYECKU
TPpaHCIIOPTHO- TEXHOJIOTHYECKHUX KOMILIEKCOB. KOMILIEKCOB, HO X
TEXHOJIOTHHICCKUX | yoMIIIEKCOB. JIOIYCKAKOTCS XapaKTepHCTH
KOMILIEKCOB. HomyckatoTcst
6 HC3HAYUTCIIbHBIC K KOHCprKHHI/I
3HAQUUTEIbHBIE OHMOKH, | oriyGim, HETOTHOCTH,
MIPOABJIACTCA TPaHCIOpTHO"
SaTPYAHCHHA IPH TEXHOJIOTHIECK
HEJIOCTATOYHOCTh AHATHTHYECKIX
sHAHH, [0 PRIy HX KOMIIIEKCOB,
, Oreparusx.
o pall CcBOOOIHO
roKasareJen,
. OTIEpUPYET
o0yJaroIuiics pHpY
MpPUOOPETEHHBI
HCIIBITHIBACT
MU 3HAHUSIMH.
3HAYUTCJIBHBIC
3aTPy/HEHUS IPH
OIIEPUPOBAHHN
3HAHUSMHU [IPH UX
HEPEHOCE Ha HOBhIE
CHUTYaIHH.
yMeThb: OOyuaromuiicst He yMeeT OO6yyatrommicst OOyyaromuiics OO6yyatormicst
WIH B HEJOCTATOYHON JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
OCYIICCTBILATE CTEIEHU YMEET: HETIONHOE YaCTUYHOE COOTBETCTBUE | TIOJTHOE
palliOHaIbHBIH COOTBETCTBHE CTIeTyIOIINX YMEHHI1: COOTBETCTBHE
BBIOOD PACYETHBIX | OCYIIECTBIISTh R ar— CITEYIONHX
CXeM, KOHEUHO- palMoHAaIbHBIN BBIOOD OCYIIIECTBIISTH YMEHHiT:
3JIEMEHTHBIX PACUETHBIX CXEM, KOHEYHO- | OCYLIECTBIISTH palMOHAJILHBIN BHIOOD
MOJICNICH, CXeM AJIEMEHTHBIX MOJIETICH, CXeM | palMOHAIBHBIA BEIOOD pAaCUETHBIX CXEM, OCYILIECTBIISATh
HATPYKEHHS U HATPYKEHUS M 3aKPEIUIEHUsT | PACUETHBIX CXEM, KOHEYHO-DJIEMEHTHBIX PaLMOHABHBIH
3aKPEIUIEHNS [IPH | [IPU UCCIIEMOBAHUAX KOHEYHO-DJIEMEHTHBIX | MOJIEIIEH, CXeM BBIOOD
MCCIIEIOBAHUSX MPOYHOCTH U MoJIeneit, cxeM HATPYXCHUS U PacUeTHBIX

IIPOYHOCTHU U
JTUHAMHUYECKUX
XapaKTEPUCTHK

JIMHAMAYECKUX
XapaKTEPUCTUK
KOHCTPYKLHUI TPaHCIIOPTHO-

Harpy>keHus u
3aKpeIIeHNs MPH
HCCIIEI0OBaHMAX

3aKpeIUICHUs IPH
HCCIIEJOBAHUIX
HpO‘-IHOCTI/I nu

CcXeM, KOHCYHO-
3JIEMEHTHBIX
MOJEIICH, CXeM
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KOHCTPYKIIUH
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMILIEKCOB.

TEXHOJIOTHYCCKHUX
KOMIIJICKCOB.

MIPOYHOCTH U
JUHAMHUYECKUX
XapaKTEePUCTUK
KOHCTPYKLUI
TPAHCIIOPTHO-
TEXHOJIOTHYECKHX
KOMILIEKCOB.

HomyckatoTrcst
3HAYNUTEJIbHBIE OLINOKHY,
MIPOSIBIIACTCS
HEIOCTaTOYHOCTb
BJIa/ICHUS HaBBIKaMU 110
pALy moKasaTenei,
OOyuarormiics
HUCIIBITHIBACT
3HAYUTENIbHbIE
3aTpyAHEHU 1IpU
MNPUMCHCHHNU HAaBLIKOB
B HOBBIX CUTYaIMSIX.

JTUHAMHUYECKHAX
XapaKTEPUCTUK
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMIUIEKCOB.

YMeHns: 0CBOCHBI, HO
JTOITyCKArOTCS
HE3HAUNTEIbHBIC
OLINOKH, HETOYHOCTH,
3aTpyIOHEHHS MTPH
[IEpEHOCE YMEHUH Ha
HOBBIC, HECTAHIAPTHBIC
CHUTYyaLHH.

Harpy>XeHus 1
3aKpeIuICHUs
npu
HCCIEIOBaHUSX
IIPOYHOCTH U
JTVHAMUYECKU
X
XapakTepUCTU
K KOHCTPYKUUH
TPaHCIIOPTHO-
TEXHOJIOTHYECK
MX KOMIIJIEKCOB.

CBoOomHO
orepupyeT
MpPUOOPETEHHBI
MU YMEHUSIMH,
MIPUMEHSIET UX B
CUTYyaIIHAX
ITOBBIIICHHOM
CIIO’)KHOCTH.
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BJIAJ1€Th:

HaBbIKAMU
HCIIONIb30BaHUS
COBpPEMEHHBIX
YHCJICHHBIX
METOJIOB
MEXaHUKH,
OPHUEHTUPOBAHHbI
MU Ha
[PUMEHEHHUE
KOMITBIOTEPHBIX
WHCTPYMEHTOB,
IUIsl pacueTa
HanpsHKEHHO
neOpMHUPOBAHHO
IO COCTOSIHUS U
JUHAMHUYCCKUX
XapaKTEPUCTUK
JleTajeu U y3i0B
KOHCTPYKLUI
TPaHCTIOPTHO-
TEXHOJIOTMYCCKUX
KOMILIEKCOB.

OO0yuaromuiics HE BIIaJceT
WY B HEAOCTATOYHOMI
CTEIICHU BIaJICeT HABBIKAMU
WICTIOJTb30BaHHS
COBPEMEHHBIX YHCICHHBIX
METOJ0B MEXaHUKH,
OpPHUEHTHPOBAHHBIMH Ha
MIPUMEHEHHUE
KOMIBIOTEPHBIX
WHCTPYMEHTOB, AJIA
pacyeTa HaNpsHKEHHO
ne(hOpMHUPOBAHHOTO
COCTOSIHUA U
TMHAMHYECKUX
XapaKTepUCTUK JIeTallel U
Y3JI0B KOHCTPYKLIMHA
TPaHCIOPTHO-
TEXHOJIOTMYCCKUX
KOMILIIEKCOB.

OO0yuaromuiics HE B
MOJHOM Mepe BIajeeT
HABBIKAMU
WICTIOJTb30BaHHS
COBPEMEHHBIX
YHCJIEHHBIX METOJI0B
MEXaHUKH,
OpPHEHTHUPOBAHHBIMH Ha
[IpUMEHEeHNE
KOMTIBIOTEPHBIX
WHCTPYMEHTOB, IS
pacdera HanpsHKeHHO
e OpPMUPOBAHHOTO
COCTOSTHHSI H
JNHAMHUYCCKUX
XapaKTepUCTUK
JeTanei u y3jioB
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJIOTHIECKUX
KOMILJIEKCOB.

Homnyckatorcs
3HAYHUTEIbHBIC OLIHOKH,
MIPOSIBIISIETCS
HEJI0CTaTOYHOCTh
BJIaJICHHS HABBIKAMU T10
psany nokasareneu,
OOyuarormiics
HCTIBITHIBACT
3HAYUTEIILHBIC
3aTpyAHEHHS TIPU
MPUMEHEHNUHU HABBIKOB
B HOBBIX CUTYaIlUsAX.

OO0yygarorwiics
YaCTUYHO BIIaJIEET
HaBbIKaMHU
WCTIOJIb30BaHHS
COBPEMEHHBIX
YHCIEHHBIX METO/I0B
MEXaHHUKH,
OpUEHTUPOBaHHBIMH Ha
MIpUMEHEeHNE
KOMIIBIOTEPHBIX
WHCTPYMEHTOB, IS
pacdera HarpsHKeHHO
e OPMHUPOBAHHOTO
COCTOSTHUS |
JTUHAMUYECKUX
XapaKTepUCTUK JeTajen
U y3JI0B KOHCTPYKUUH
TPaHCHIOPTHO-
TEXHOJIOTHYECKIX
KOMILIIEKCOB.

HaBbiku 0CBOSHBI, HO
JIOIYCKAIOTCS
HE3HAYUTEIIBHbIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHHUS IPU
[IEpEHOCE YMEHUH Ha
HOBBI€, HECTAHIAPTHBIC
CUTyaIluH.

OO0yyarorwiics
B ITOJTHOM
o0beMe BlIaJieeT
HaBBIKAMU
HICIIOJIb30BaHMS
COBPEMEHHBIX
YUCIICHHBIX
METOJIOB
MEXaHHKH,
OpUCHTUPOBAHH
BIMU Ha
[IPUMEHEHUE
KOMIIBFOTEPHBIX
WHCTPYMEHTOB,
IUTSI pacueTa
HaNPSHKEHHO
nedopMHpOBaH
HOTI'O COCTOSAHUA
u
JIUHAMHYECKHX
XapaKTePUCTUK
IeTanei u
y3JI0B
KOHCTPYKUUI
TPaHCIIOPTHO-
TEXHOJIOTHYCCK
HX KOMITJIEKCOB.

CB0001HO
MIPUMEHSIET
MOTyYEeHHBIS
HaBBLIKHU B
CUTYaIHsX
TTOBBITIICHHOM
CJIOKHOCTH.
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YK-1 Cnoco0eH ocymiecTBISTh NOMCK, KPUTHYECKUIT aHAJIN3 M CMHTe3 HH(popManunu,
NPUMEHSATH CUCTEMHBbII MOAXO0/1 IS pellieH!sl MOCTABJEHHBIX 3a1a4

IIK-2 CnocobGeH BecTH npouecc pa3padoTKky aBTOTPAHCHOPTHBIX CPEACTB U UX

KOMIIOHCHTOB
Kpurepun onieHuBaHus
IToxka3areJn
2 3 4 5

3HATH: OOyyatorumiicst OOyyarormiicst OO0yyaromuiics Oobyuarommmiics

JIEMOHCTPHPYET MOJNHOE JIEMOHCTPHUpYET JIEMOHCTPUPYET JIEMOHCTPUPYET
(bopmer OTCYTCTBHUE W HETIOJTHbIE 3HAHHS YaCTUYHBIE 3HAHUSA TIONHbIE 3HAHUS
BSAUMOICUCTBIL | yenocraTounoe dopm BzaumozeiicTeus | Gopm B3aumozeiicTBus | dopm
TpOrpaMMHOT0 COOTBETCTBHE 3HAHHI HOPM | MPOrPaMMHOTO POrPaMMHOTO B3aUMO/ICHCTBU
obecreveHns B3aHMOJIEHCTBHS obecrneyenus obecreyenus A
TPCXMEPHOTO IIPOrPaMMHOTO TPEXMEPHOTO TPEXMEPHOTO IPOTPaMMHOTO
NPOCKTUPOBAHUA | Gecrieuenns TpeXMEPHOTO | MPOEKTHPOBAHHUSA U MPOCKTUPOBAHUS U obecneyeHns
1 [porpamMm IPOEKTHPOBAHHS 1 IporpamMM MeTosia IPOrpaMM MeTOzIa TPEXMEpHOTO
MCTO/a KOHCIHBIX mporpaMm METoa KOHCYHBIX 2JICMECHTOB KOHCYHBIX JJICMCHTOB IMPOCKTUPOBAHU

3JIEMEHTOB IIpA
COBMECTHOI
paboTe B COCTaBE
KOJUJIGKTHBA
HUCIIOIHUTECH,
CBSI3aHHOM C
MIPOEKTUPOBAHU
€M 1 paCueTHBIM
aHAJIM30M
MIPOYHOCTH U
JTUHAMHYISCKUX
XapaKTEPUCTHUK
KOHCTPYKLUI
TPaHCIOPTHO-
TEXHOJIOTHUYCCKUX
KOMITJIEKCOB.

KOHCYHBIX 3JICMCHTOB IIpU
COBMECTHOM paboTe B
COCTaBE KOJUIEKTHBA
HUCIIOJIHUTEIICH,
CBSA3aHHOM C
MPOEKTUPOBAHUEM U
pacYEeTHBIM aHAJIU30M
IPOYHOCTH U
JTAHAMUYECKUX
XapaKTEPUCTUK
KOHCTPYKIMHI TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMILIEKCOB.

IIpY COBMECTHOM
paboTe B COCTaBE
KOJUIEKTHBA
HCIIOJTHUTEJICH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U
pacyeTHBIM aHAJIU30M
MPOYHOCTH U
JTUHAMHYECKUX
XapaKTEPUCTUK
KOHCTPYKUUI
TPaHCIOPTHO-
TEXHOJIOTHYECKHX
KOMILIIEKCOB.

Homnyckatorcs
3HAYUTENbHBIE OINOKH,
MIPOSIBIIACTCS
HEI0CTaTOYHOCTh
3HAHHUH, 110 pATY
ToKa3arTeleH,
oOyJaromuiics
WCTIBITHIBACT
3HAYNUTENILHBIE
3aTpyIHEHHS IpU

MIPY COBMECTHOM paboTe
B COCTaBE KOJUICKTHBA
HCIIOITHUTENEH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U
pacyETHBIM AHAITU30M
MPOYHOCTH U
JTHMHAMHYECKHUX
XapaKTEePUCTUK
KOHCTPYKLUI
TPaHCIIOPTHO-
TEXHOJOIHYECKUX
KOMIIJIEKCOB, HO
JIOTTYCKArOTCS
HE3HAYHUTE IbHbIE
OIIMOKH, HETOYHOCTH,
3aTpyIHCHHUS TIPU
AHAIINTUYCCKUX
orreparusx.

sL ¥ IpOrpaMm
MeToAa
KOHCEYHBIX
3JIEMEHTOB MPH
COBMECTHOM
pabote B
COCTaBe
KOJIEKTHBA
HUCIIOJIHUTEIEH
, CBSI3aHHOM C
MIPOEKTUPOBaH
HEM U
pacyeTHBIM
aHAJIN30M
MPOYHOCTH U
JTUMHAMHYICCKU
X
XapaKTEPUCTH
K KOHCTPYKIIMH
TPaHCIIOPTHO-
TEXHOJIOTUYCCK
HX KOMILIEKCOB,
CBOOOJTHO
ornepupyeT
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OIIEPUPOBAHHUN npuoope-
3HAHMSAMH TIPH UX TEHHBIMHU
HepeHoce Ha HOBBIE 3HAHUAMHL.
CHUTYAaIUH.
yMeTh: OO6yuatomuiicst He yMeeT OOyyaroruiicst Oo6yyaromuics OO0yuarouiicst
WM B HEJOCTATOYHON JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
OCYIICCTBILATE CTETICHU YMEET: HETIOJTHOE YaCTHYHOE COOTBETCTBUE | OJIHOE
OOMEH JaHHEIMH COOTBETCTBHE CIIETYIOLINX YMEHHUH: COOTBETCTBHE
MexIy OCYIIECTBIATH OOMeH CIICAYIOIINX YMECHUI: CIIIYIOLIHX
pOrpaMMamMu JTaHHBIMH MEXITY OCYILECTBIISTH OOMEH yMeHHit:
TPEXMEpPHOTO MPOTpaMMaMH TPEXMEPHOTO | OCYIIECTBISATh OOMEH JaHHBIMU MEXIY
MPOCKTUPOBAHUS | IPOCKTUPOBAHUS U JAHHBIMU MEXTY porpaMMamMu OCYILIECTBIISITh
U TIPOTpaMM porpamMM MeToza MporpaMMaMH TPEXMEpPHOTO obmeH
METO/1a KOHEUHBIX | KOHECYHBIX 3JIEMEHTOB MPH TPEXMEPHOTO HNPOEKTUPOBAHHS JTAHHBIMH
3JIEMEHTOB MIPU MPOEKTUPOBAHUHU U MPOEKTHUPOBAHUS U nporpamMM MeToza MEXITY
IPOCKTUPOBAHKU | paCUYETHOM aHAIIM3€E porpaMM MeToia KOHEYHBIX 3JIEMEHTOB nporpaMmmMamu
U ¥ PACYETHOM [IPOYHOCTH H KOHCYHBIX 3JIECMCHTOB npu IIPOCKTUPOBAaHUUN TPEXMEPHOT' O
a”amse JTMHAMUYECKUX pyA MPOCKTUPOBAHUN U pacueTHOM aHaJIN3e IPOEKTUPOBaHU
MIPOYHOCTH U XapaKTEPUCTHK M paCUYCTHOM aHAJIM3C | IPOYHOCTH U 4 1 IIporpamMm
JUHAMUYECKUX | KOHCTPYKLMH TpaHcrnoptHo- | IPOIHOCTH U JTIMHAMAYIECKHIX MeToza
XapaKTEPUCTUK TEXHOJIOTMYECKHUX AXHAMHUYCCKHAX XapaKTECPUCTHUK KOHCHHBIX
o o 3JIEMEHTOB IIpU
KOHCTPYKIIMH KOMITJICKCOB. XapaKTEPUCTUK KOHCTPYKIIHIA
o [IPOEKTUPOBaH
TPaHCIIOPTHO- KOHCTPYKLUH TPaHCIIOPTHO-
TEXHOJIOTHYECKUX TPaHCIIOPTHO- TEXHOJIOTHYECKUX Hu U
KOMILIEKCOB. TEXHOJIOTHYECKUX KOMILJICKCOB. pacacTHOM
KOMILIIEKCOB. aHan3e
‘YMeHust 0CBOECHBI, HO [IPOYHOCTH 1
JlomyckaroTcst JIOTTYCKArOTCS MHAMHYECKH
3HAYHUTENILHBIC ONMOKH, | HE3HAYUTEIIbHbIC
TIPOSIBIISIETCS OIIMOKH, HETOYHOCTH, x
HEJIOCTATOYHOCTb 3aTpyIHEHHS TIPU XapaKTepHCTHV
BJIaJICHUS HABBIKAMH MO | TIEPEHOCE YMEHUH Ha K KOHCTPYKIMH
psfly ToKa3zaTeiel, HOBBIE, HECTAHApTHEIe | PAHCIOPTHO=
OOyuarommiics CHTyaluH. TEXHOJIOrHHCCK
UCIOBITBIRACT HUX KOMIIJICKCOB.
3HAYUTCIIbHBIC CBO60}1HO
3aTpyJHEHHS TIPH omepHpyeT
NIPUMCHCHHNU HAaBLIKOB HpI/IO6p€TeHHBI

B HOBBIX CUTYyallUsIX.

MH YMEHUSIMU,
MIPUMEHSET UX B
CUTYaITHSIX
TOBBIIIICHHOMN
CIIOKHOCTH.
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BJIAJ1€Th:

HaBbIKAMU
nepeaayy JaHHbIX
U3 IpOrpaMm
TPEXMEPHOTO
MPOEKTUPOBAHHUS
B
BBIYHCIIUTEIbHYIO
MporpamMmmy,
peanu3youlyo
METOJ KOHEYHbIX
3IIEMEHTOB, AJIS
pacuera
HaIpPsHKEHHO
neOpMHUPOBAHHO
IO COCTOSIHHUA U
JUHAMHUYCCKUX
XapaKTEPUCTUK
JleTajeu U y3i0B
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMILIEKCOB.

OO0yuaromuiics He BJIaJceT
WY B HEAOCTATOYHOMI
CTCITICHH BIIAJICET HABBIKAMU
repeiavyn JaHHBIX U3
MPOrpaMM TPEXMEPHOTO
MMPOSKTUPOBAHUS B
BBIYHCITUTEIHHYIO
porpamMmy, pean3yroIryto
METO]T KOHEYHBIX
AJIEMEHTOB, JUIsl pacdyeTa
HaNPSHKEHHO
ne(hOpMHUPOBAHHOTO
COCTOSIHHS M TAHAMHYECKUX
XapaKTepUCTUK JleTaliel u
y3JI0B TPaHCIIOPTHO-
TEXHOJIOITMYCCKUX
KOMILIIEKCOB.

OO0yuaromuiics HE B
MOJIHOM Mepe BiageeT
HaBBIKaMU TIepeIadu
TAHHBIX U3 TIPOrpaMM
TPEXMEPHOTO
MIPOCSKTUPOBAHUS B
BBIYUCITUTEIHHYIO
MIpOrpaMMmy,
peaNu3yIonIyto METOT
KOHCUYHBIX 3JICMEHTOB,
IUIsL pacdeTa
HaNpsHKEHHO

e OpPMUPOBAHHOTO
COCTOSIHHS U
JNHAMHUYCCKUX
XapaKTEPUCTUK
JeTanei u y3jioB
TPaHCIOPTHO-
TEXHOJIOTHIECKUX
KOMILIIEKCOB.

Homnyckatorcs
3HAYUTENHHBIC OINOKH,
MIPOSIBIISICTCSI
HEJI0CTaTOYHOCTh
BIIa/ICHUSI HABBIKAMHU 10
pAny nokasareneu,
OOyuarommiics
HCIBITHIBACT
3HAYUTEIHLHBIC
3aTpyJHEHHS [IPH
MIPUMEHEHUN HABBIKOB
B HOBBIX CUTYaIUsX.

OO0yygarorwiics
YaCTHUYHO BJIAJICET
HaBBIKAMU Mepeayun
JAHHBIX U3 TPOTPaMM
TPEXMEPHOTO
MPOCKTUPOBAHUS B
BBIYHCITUTEIBHYIO
MporpamMmmy,
pean3yIoNIyI0 METOT
KOHEUYHBIX DJICMEHTOB,
JUTS pacueTa
HAINPSHKEHHO

e OPMHUPOBAHHOTO
COCTOSIHUSI U
JUHAMHUYCCKHUX

XapaKTEPUCTUK JeTaei

U Y3J70B TPaHCIOPTHO-
TEXHOJIOTHYECKHUX
KOMILIEKCOB.

HaBbiku 0CBOCHBI, HO
JIOIYCKAIOTCS
HE3HAYUTEIIBHbIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHHUS IPU
[IEpEHOCE YMEHUH Ha
HOBBIE, HECTAHIAPTHBIC
CUTyaIluH.

OO0yyaroruiics
B ITOJTHOM
o0beMe BlIaJieeT
HaBBIKAMU
nepeaayun
JAHHBIX M3
IIporpamMm
TPEXMEPHOTO
IIPOCKTHPOBAHH
9B
BBIYHCITUTEIbHY
10 TIpOrpamMmy,
peaTU3YIONIYIO
METOJ
KOHCYHBIX
3JIEMEHTOB, IS
pacuera
HAMpPsHKEHHO
nedopMHpOBaH
HOT'O COCTOSIHMS
nu
JIMHAMHYECKHX
XapaKTePUCTUK
IeTanel u
y3II0B
TPaHCIIOPTHO-
TEXHOJIOTHYECK
X KOMIIJICKCOB.

CB00OOIHO
MIPUMEHSIET
MOTyYeHHBIS
HaBBLIKHU B
CUTYaIHsX
TTOBBITIICHHOM
CJIOKHOCTH.
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DopMa NIPOMEKYTOYHON ATTECTANUM: IK3IAMEH.

[IpomexxyTounas arTectamnus oOyJaronuxcs B hopMe 3K3aMeHa MPOBOAUTCS
M0 pe3yJibTaTaM BBIMIOJTHEHUS BCEX BHIIOB y4eOHOW pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JaHHOW AMCIMIUIMHE (MOJIYJI0), MPU 3TOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCHEBAEMOCTH B TeueHUe cemectpa. OneHka
CTENEHU JOCTUKEHUSI OOYYaIOMIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEeHUs IO
TUCIUIUIMHE (MOYJI0) TPOBOJUTCS TMpernojaBareieM, BEAYIIUM 3aHSITHS I10
TUCIUIUIMHE  (MOAYJI0)  METOJIOM  3KCHepTHOM  omeHku. [lo  uToram
IPOMEKYTOYHOM aTTecTaluy MO JUCIMIUIMHE (MOJYJII0) BBICTABISIETCS OLIEHKA
COTIMYHOY, «XOPOIIOY, KYAOBIECTBOPUTEIHHOY UITU «HEYIOBIECTBOPUTEIHLHO.,

K npomexyTrouHoll  aTTecTaliii  JOMYCKAIOTCS  TOJBKO  CTYACHTHI,
BBIIIOJIHUBIIIME BCE BHABI Yy4eOHOW pabOThl, MNPEIyCMOTPEHHBIE paboueit
MporpaMMOil MO0 JUCIMIUIMHE «J/[MHaMWKa ¥ MPOYHOCTh OECHMIOTHBIX
TPAHCIIOPTHBIX CPEACTBY:

HlIxaja oeHNBaHUSA Onucanue

BrimonHeHbI Bce BUIBI yueOHOM paboThL, MPeayCMOTPEHHbIE Y4eOHBIM
mwiaHoM. CTyAeHT OEMOHCTPUPYET COOTBETCTBHE 3HAHWM, yMEHUM,
Otnuuno HAaBBIKOB TIPHBEJCHHBIM B TaONWIAX TMOKa3aTeneil, omepupyer
NprOOPETEHHBIMU 3HAHUSIMH, YMECHUSIMH, HaBBIKAMH, TPUMEHSIET UX B
CHUTYaIHsX MOBBIIICHHOH CIIOXKHOCTH.

BrimonHeHBI Bce BUIIBI Y9eOHOU paboThl, MPeayCMOTPEHHbIE YIEOHBIM
wiaHoM. CTyJeHT JEMOHCTPHPYET HE IMOJHOE COOTBETCTBHE 3HAHWM,
YMEHUI, HaBBIKOB MPUBEJICHHBIM B TaOJHIIAX MMOKa3aTeseH, onepupyer
X NproOPEeTEHHBIMU 3HAHUSIMH, YMECHUSMH, HABBIKAMHU, TIPUMEHSIET UX B

opotto CHTyallMsIX TOBBINIEHHOH ciokHocTu. [lpm 3TOM MOTyT OBITH
JIOITYIIICHbI HEe3HAUYNTEIbHbIC OMUOKN, HETOYHOCTH, 3aTPyAHEHHS TIPH
AQHAJIMTHYECKUX OlepalusX, MepeHoce 3HAHUH U YMEHHH Ha HOBBIC,

HECTAHAAPTHBIC CUTYallUN

BeimonHeHBI Bce BUIIBI Y9e€OHOU paboThl, MPeIyCMOTPEHHbBIE YIEOHBIM
w1aHoM. CTyZIeHT JIEMOHCTPUPYET He TOJHOE COOTBETCTBUE 3HAHUH,
YMEHUIl, HaBBIKOB INPHBEICHHBIM B TaONMIAX IOKa3aTesied, IJI0X0
OICpupyeT HpI/IO6peTeHHLIMI/I 3HaHUAMH, YMCHUAMH, HaBbIKaMH
Y 1OBIIETBOPUTEIILHO
NpUMEHsIeT WX B MPOCTBIX cuUTyanusx. lIpm 3ToM MoOryt OBITh
JOIYLIIEHbl HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS TIPU
AHAIINTHYCCKUX OI€paluax, MEPeHOCE 3HAHUU H YMCHI/Iﬁ Ha HOBBIC,

HECTAHAAPTHBIC CUTYalluN

He BomonHen oauH wim Oomnee BHAOB y4eOHOW  pabOTHI,
NPeIyCMOTPEHHBIX yueOHbIM I1aHOM. CTyIeHT JeMOHCTPHPYET
HETIOJIHOE COOTBETCTBUE 3HAHWM, YMEHHH, HABBIKOB MPHUBEACHHBIM B
HeynosnersopurensHo .

TabNMMIax ToKa3arened, JOMYCKAlOTCs 3HAYUTENbHBbIE —OIIUOKH,
OpOSIBIISIETCS OTCYTCTBHE 3HAHWH, YMEHHMH, HAaBBIKOB IO psay

HOKa3aTeJIeI>i, CTYACHT MCHBITBIBACT 3HAUUTCIIBHBIC 3aTPYAHCHUA IIPU
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OINCpHUPOBAHNU 3HAHUAMHU U YMCHHAMU NPU UX TICPCHOCC HAa HOBBIC
CUTyal1u.

@DOH/BI OLIEHOYHBIX CPEACTB MPECTaBICHBI B MPHIOKEHUU 4 K paboueit
IIPOrpaMMe.

1. y‘leﬁﬂo-MeTOIlH‘leCKOC H I/IH(l)OpMaIIl/IOHHOC o0ecmeueHue ANCIHUIIJINHBI.

a) OCHOBHAas JIUTeparypa:

1. Bynsdcon, U. U. /Iunamuka mammH. Konebanus : yueOHOe mocoOue s
By30B / U. U. Bymbdcon. — 2-e m3a., ucop. u gom. — Mocksa :
M3parensctBo [Opaiit, 2023. — 275 c¢. — (Bricmiee oOpazoBaHue). —
ISBN 978-5-534-04587-1.

URL.: https://urait.ru/bcode/514052

2. Bammmsumu, H. B. CompotuBnenne MaTepuaqoB W KOHCTPYKITUH
yueOHuk 1s By3oB / H. B. Bamumswim, C. C. I'aBprommH. — Mocksa :
M3narensctBo [Opaiit, 2023. — 429 c¢. — (Bwicmiee oOpaszoBaHue). —
ISBN 978-5-9916-8247-3.

URL.: https://urait.ru/bcode/511770
0) 1OMOJTHUTEJIbHAS JIUTEpPATypa:
1. Manunun, H. H. Tlpounocts TypOomaimH: yueOHOe nocodue sl By30B /

H. H. Manuauna. — 2-¢ u3a., ucnp. U gon. — MockBa: M3mparenbcTBo
IOpaiit, 2023. — 294 ¢. — (Boicmiee obpazoBanne). — ISBN 978-5-534-
05333-3.

URL.: https://urait.ru/bcode/515110

B) IporpaMMHoe o0ecrie4yeHne U MHTEPHET-PeCypPChl:
[IporpammHuoe obecrieueHue:
- YHUBEpCAJIbHAS MPOTrpaMMa MeT0/1a KOHCUHBIX 3JIEMEHTOB, TIpUMEHsIeMast Ha
NPEINPUIATHASIX MAIIHHOCTPOCHUS;
- yHUBepcaslibHasg mnporpamma 3-D mnpoektupoBanus, mpuMeHsiemas Ha
MPEIPHUATHIX MAITHHOCTPOCHHSI,
- o(pricHOE MporpaMMHOE OOeCTIIeUCHHE.
HHTepHeT-pecypehbl He IPEIyCMOTPEHBI.

I) 3JIEKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCyPChI:
Kypc «/luHaMuka 1 MpoOYHOCTh KOHCTPYKLIHI
https://online.mospolytech.ru/local/crw/course.php?id=1969
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8. MaTepua/jibHO-TEXHHYECKOe oOecriedeHue TUCIIUIIHHBI.
KowMmmbloTepHplii  Ki1acc, OCHAIIEHHBIA KOMIIBIOTEpAMU C  YCTAaHOBJICHHBIM

HCO6XOI[I/IMI>IM IMporpaMMHBIM O6€CH€‘I€HI/ICM;

Aynautopusi, 000py0oBaHHas!, IPOEKTOPOM U SKPAHOM, YUYECOHBIMU CTOJIAMH U

CKaMbsIMM.

9. MeToauyeckne peKOMEHAAIUM J1JIsl CAMOCTOSITEIbHOH PadoThI
CTY/J€HTOB

9.1 Metoanueckue yKa3aHus 110 BbINOJHEHUIO U 0()OPMJIEHHIO PACYETHBIX
3aJaHuii 0 AUCHUILTHHE «/{MHaAaMiKa U TPOYHOCTH 0eCITUIOTHBIX
TPAHCIOPTHBIX CPEACTBY»

9.1.1 Tpeobosanus k oghopmaenuro 6b1nOAHEHHBIX pACHEMHBIX 3A0AHULL

BrimonHeHHOe pacdeTHOE 3a/aHue JOKHO  OBITh  O(GOPMIIEHO Ha JIMCTax
dbopmata A4 co ClenyOMUMHU HOJSIMHU:

e Jleoe - 25 Mmm.
e Bepxnee - 15mm.
e [IpaBoe - 15wmm.
e Hmxuee - 15mm.

BrinosHeHHOE pacueTHOE 3aIaHUE JOJKHO UMETh TUTYJbHBIN JucT. [Ipumep
o(opMIICHUSI TUTYJIBHOTO JIUCTA MOKa3aH B MPHUIIOKEHUU.
BrlnonHeHHOE pacuyeTHOE 3aaHue JTOJDKHO COAEPkKaTh CIEAYIOIINUE pa3Iebl:
Conepxanue.
Bgenenue.
OcHOBHast 4acTe.
3aKIroYeHue.
CnHcoK MCHOJIb30BAaHHOW JIMTEPATYPHI.
[Ipunoxenus (He SABISAIOTCS 00s3aTEIBHOM YACTHIO OTYETA).
Crtpanuiibl  OoT4eTa  JOJDKHBI  OBITH  MpPOHYMepoBaHbl.  Hymeparus
HAYMHAETCSl CO BTOPOM cTpaHulbl. Ha TUTYJIBHOM JHMCT€ HOMEp CTPAHUIIE
HE TPOCTABJISETCA.
B ocHOBHOI 4YacTu HaxoAsTCA BCE NMPOHYMEPOBAHHBIC TJIaBbl, maparpadbl U
noinaparpadgsai.

Hywmepamus naparpadoB u nognaparpadoB MPOU3BOAATCS CIEAYIOIIUM

obpazoM:

o [lepBas nudpa obo3HAYaET HOMEDP TJIABHI.

e Bropas mudpa - nopsakoBelii HOMep mnaparpada.

e Tperbs uMPpa - MOPSAKOBBIM HOMEp moanaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 riaBel 3:

e |l Onucanne pacueTrHoii cxeMbl

e 3.2 I'paHUYHBIE YCJIOBUA

e 3.2.5 I'paHnuHbIe YCJIOBHSA 10 NepeMelieHusIM

18
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Hywmepanusi puCyHKOB NMPOU3BOAUTCS CIEAYIOUIMM 00pa3oM:
o [lepras nudpa obo3HayaeT HOMEDP TJIABHI.
e Bropas nudpa - nopsakoBblii HOMEP PHCYHKa B IJ1aBe.

Hanpumep, pucyHOK B TJIaBe 3, MMCIOIIMKA IMOPSAKOBBIA HOoMmep 11:
e Puc. 3.11. /lnamoroBoe OKHO BBOJA HCXOMHBIX JAaHHBIX

Touka B KOHIIe Ha3BaHWS TJIaBHI, maparpada, moamnaparpadga U puCyHKa He
ctaButTcs. Ha3Banue Ti1aBpl MUIIETCS 3arJIaBHBIME TTOJTYKUPHBIMHU OyKBaMHu.
Ha3Banus naparpados u mojamaparpadoB MUALTYTCS CTPOYHBIMU
MOJTYKUPHBIMUA OYKBaMU, 33 HCKITIOYECHUEM MTEPBON OYKBBI, 3aTTaBHOM.
[Toamaparpadsl MOTYT OBITH BBIJICTICHBI KYPCHBOM.

e Hymepamuss  WCMONB30BAHHOW  JUTEPATYphl  MPOU3BOIUTCA  JTHUOO B
andaBUTHOM TMOpPsSAKE, JHUOO MO MEpe CChUIOK HAa HEE B TEKCTE KYpPCOBOM
paboTHI.

[Ipumepsl oopmiIeHUsT TUTEPATYPHI.

Knurn:
e bunepman B.JI. — Teopust Mmexannueckux kojedanuil. — M.: Beicii. mkosna,
1980. — 408 c.

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

Kypnaabri:

e bopucos 10.C., bnarosemenckuit FO.H., Imutpuuenko C.C.,
ITankpaToB H.M. Ananu3 npuMEHMMOCTH YPAaBHEHUN U UCCIIEA0BAHUE
dbopmbl KpuBOH ycTanoctH // 3aBojackas 1abopatopus. [narnoctuka
marepuanos, Nel0, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate
bending elements // Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.

9.1.2 TpebGoBaHusi K COJEP:KAHUIO PA3/1eJI0B BHITIOJHEHHBIX PACUYETHBIX

3aJaHui

1. B coaep:xxaHumu [ODKHBI OBITh TIPEJACTABIICHBl Ha3BaHUS BCEX TJIaB,
naparpadgoB u moamnaparpadoB ¢ ykazaHHEM HOMEPOB HAYaJIbHBIX CTpPAHMII.

2. Bo BBegeHMH OOOCHOBBIBAECTCS AKTYaJlbHOCTh M CTAaBUTCS I1eJib PadOThI,
NEPEUUCIISIOTCS pelllaeMble 3a/layd M JAeTcsi KpPaTKoe COJEp)KaHHe BCeX
riaB. s KypcoBOro mpoekTa, COJEp)Kallero KOHKPETHBbIE 3aJauM, JaeTCs
ITOCTaHOBKA 3a/1a4.

Teopernyeckas paboTa MOKET HOCUTh ONMUCATEIbHBIA WU

METOJUYECKUN XapaKTep.

3. B ocHOBHOI1 4acTH MOAPOOHO OMUCHIBAECTCSA MOCIENIOBATEIBHOCTh PEILICHUS
3aJ1a4H.

19



20

Ipumepnoiii 11aH OCHOBHOW YacTH

o [locranoBka 3amauu. CBeneHuss 00 OOBEKTE HCCIECIOBAHUS U
00J1aCTH MaIIMHOCTPOCHHUSI.

e TeopeTudyeckrue OCHOBBI  DEIICHUS  3aJa4d, HUCIOJb3YEMbIC
JITOPUTMBI.

e Ormumcanre TPOrpaMMHOTO 00ECTICUCHHSI

e licxonHble JaHHBIE, OTMCAHUE PACYETHON CXEMBI.

e Xapakrepuctuku moaenn MKD. KonuyecTBo 31eMeHTOB, y3J0B,
cTeneHei cCBOOO/IbI.

e OrmnucaHue TUTIOB KOHEYHBIX AJICMEHTOB.

o HMudopmanus 00 yclIOBUSIX 3aKpEIJICHUSI U HATPY>KSHHUS.

o [locnenoBarensHOCTh  (DOPMHUpPOBAHUST ~ MOJENM  CPEACTBAMHU
nporpammbl MK3, 0cOGeHHOCTH MOATOTOBKH MOJIEIH.

e HMHudopmarus o mporiecce pemieHus 3a1a4u.

e CgezeHusi 0 KOMIBIOTEpE, XapakKTepucTukax mporpammel MKD
(Ha3BaHue, BEpCHs, BO3MOXXHOCTH), HEOOXOTUMBIX
BBIYHCIIUTEIBHBIX PECYpPCaX, BPEMEHU PEIICHHUS.

e AHamu3 pe3yJbTaTOB PacCUETOB.

4, B 3akiIl04eHHM JlaeTCsl KpaTKasg OIEHKa W OCHOBHBIE  BBIBOIBI
BBITIOJTHEHHON pabOTHI.

5. B npuioxkenne BbIHOCUTCS WH(OPMAIIMOHHBIA MaTepuall, HE TpeOyrouui
JETaIbHOTO PACCMOTPEHHUS B OCHOBHOW YacTH (HampuMep, Tabaulbl, rpaduKi,
PUCYHKH, TUCTUHTH NPOTPaMM U T.I1.)

9.1.3 TpeOoBaHus K BHINOJHEHUIO PACYETHBIX 3a1aHUM

1. PacuetHoe 3amaHue JOMHKHO OBITh OGOPMIIEHO COTJIACHO TpeOOBaHUSIM
YKa3aHHBIM BHIIIIE.

2. Copep:kaHHe pacueTHOTO 3a/IaHus JODKHO COOTBETCTBOBATH IMEPEUHCICHHBIM
BbIIIIE TPEOOBAHUSIM.

3. PacuetHoe 3aanre JODKHO OBITH CHAHO 32 JIBE HENENH OO0 OKOHYAHUS
ceMecTpa.
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CprKTypa U coAcpRaHuEe NUCIHUIIJIUHBI «I[I/IHaMI/IKa U IIPOYHOCTH 0eCNMMJIOTHBIX TPAHCIIOPTHLIX CPEACTB»

21

[Tpunoxenue 1

IHoaroroBka 0akanaBpoB no HanpasJennio 01.03.02 «Ilpukiaagnasa MaTreMaTuKAa U1 HHPOPMATHKA)
(IIpodunib: UHTENIEKTYaIbHBIE CHCTEMBbI YIIPABJIEHUS] TPAHCIIOPTOM).

Paznen Buabl yueoHoi padorsl, Buabi camocTosiTeibHOI padoThl Dopmbl
= = s BKJII0YAsi CAMOCTOSITEJIbHY IO CTY/ICHTOB aTTecTaluu
2 % 5 padoTy CTY/IEHTOB H
3| = § TPYA0EMKOCTh B Yacax
JI | I/C | JIa6. | CPC | KCP | KP. | KIL. | PIP | Pegep. | Kp | D 3
7 cemecTp

Tema 1. Beeoenue. 7 1-4 4 4 8

Tema 2. Buowt npedenvnozo cocmosanusn | [ 5-8 4 4 8

HeCyuux cucmem Mawun u Kpumepuu

OUEHKU NPOUHOCMUL.

Tema 3. Memoowt onpeodenenus 71 9-12 4 4 8

HAzpy30K 0J15 pacuema Ha RPOYHOCM b

Hecyuux cucmem 6eCnuIOmMHBIX

MPAHCNOPMHBIX CPEOCME.

Tema 4. Cnocoowt modenuposanusn 71 13-18 | 6 6 12

KOHCIMPYKUUIL pam U Ky30806

MPAancnoOpmHubIX Cpedcme 01 pacuema

HANPANCEHHO-0ePOPMUPOBAHHO20

COCMOANHUSA, U OYEeHKU NPOUHOCHIU.

Hmozo 3a 7 cemecmp 18 | 18 36 +

8 cemecTp

Tema 5. Ocobennocmu pacuema na 8 1-2 2 6 17

HPOYHOCMb C6APHBIX KOHCHPYKUUIL.

Tema 6. Koncmpyxkmopcko- 8 3-4 2 6 17

MmexHon02u"ecKue Memoosl
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NO6bIUEHUA NPOUHOCIU CEAPHBIX
KOHCMPYKUUIL.

Tema 7. Bubposzawuma KoncmpyKyui 5-7 3 9 17
MawuH.

Tema 8. Yoapozawjuma koncmpyKkyuii 8-10 3 9 17
OecnunomHubIX MpancnoOpmHBIX

cpeocme.

Hmozo 3a 8 cemecmp 10 30 68
Hroro 28 | 18 30 104
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[Tpunoxenue 2 k
paboueii mporpaMme

MUHUCTEPCTBO HAVKU U BBICHIEI'O OFPA3SOBAHUS
POCCHICKOW ®EJEPALIUN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3ZOBATEJILHOE
YUYPEXJIEHUE BBICILIET'O OBPA3OBAHNS
«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MOJINTEX)

Hanpasnenue noarotorku: 01.03.02 «Ilpukaagnas MaTeMaTuka i ”HGOPMAaTHKA
(mpopuiib: UHTE/IeKTyaIbHbIe CUCTEMbI YIIPABJIEHHUSA TPAHCIIOPTOM).
®opma 00ydeHUs: OUHAas
Bun npodeccuonanshoii nearensuoctu: (B coorserctBuu ¢ ®I'OC BO)

Kadenpa: lunaMuka, NpoOYHOCTH MAIIIUH M CONPOTHBJIEHHE MATEPUAJIOB
®OH/J ONEHOYHbBIX CPEJACTB
MO AMCHUIIJINHE
«/IlnHaMHUKa U IPOYHOCTH 0eCMNJIOTHBIX TPAHCIIOPTHBIX CPEACTBY»

Cocras: 1. [IacnopT poHIa OLIEHOYHBIX CPEACTB
2. OnucaHue OLeHOYHbIX CPeICTB:
IK3amenayuonmwlil ounem.

Cocmaesumenn:
ll]epbaxos B.U.

Mocksa, 2024 ron

23



TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTH KOMITETEHIIVIA

24

Tabmuna 1

JIluHAMMKA ¥ TPOYHOCTH 0eCNMJIOTHBIX TPAHCIIOPTHBIX CPE/ICTB

drocBO 3

B nponecce ocBOeHUS JAHHON NUCHUIUIMHBI CTYIEHT (POPMUPYET U JEMOHCTPUPYET CIEAYIOIIHE
o0menpodeccuoHaNbHbIE U PO(eCCHOHATbHbIE KOMIIETEHIMHU:

KOMIIETEHIIUA

WUH-  [®OPMY.IUPOB-
NEKC [KA

Hepe'{eﬂb KOMIIOHCHTOB

Texnosorns
(popmupoBan
us

dopma
OLICHOYHO
ro

Crenenn ypoBHeil 0CBOCHUS
KOMIIeTeHIIN I

24




25

YK-1

Cnocoben
OCYIIECTBIISITh
MOKCK,
KPUTUYECKUNA
aHallN3 ¥ CUHTE3
nHpOpMaLnH,
MPUMEHSTh
CHCTEMHBIH ITOIX0]T
TUTSL peIICHHSI
MOCTABJICHHBIX
3a1aq

3HATDH:

YMeTh:

TEOPETUIECKHUE BOTIPOCHI, CBSI3aHHBIC C
MPUMEHEHUEM COBPEMEHHBIX YHACIICHHBIX
METOJIOB MEXaHUKH JIJIS aHATH3a
MMPOYHOCTHBIX U JTUHAMAYCCKUX
XapaKTePUCTUK KOHCTPYKIIUH
TPaHCIIOPTHO-TEXHOJIOTUIECKIX
KOMILIIEKCOB.

(hOopMBI B3aUMOICHCTBYSI IPOTPAMMHOTO
o0ecredeHus] TPEXMEPHOTO
MPOCKTUPOBAHUS U TIPOrPaMM METOA
KOHEUYHBIX 3JIEMEHTOB MPU COBMECTHOU
pabote B cocTaBe KOJUICKTUBA
HCIIOJTHUTENICH, CBI3aHHOM C
MPOCKTUPOBAHUEM U PACUCTHBIM
AHAJIM30M IPOYHOCTU U JUHAMHWYCCKUX
XapaKTePUCTUK KOHCTPYKITHIA
TPaHCIIOPTHO-TEXHOJIOTUICCKUX
KOMILJICKCOB

OCYIIECTBIIATh PAMOHAILHBIN BEIOOD
pacyeTHBIX CXeM, KOHEUHO-3JIEMEHTHBIX
MoJIeJIel, CXeM HarpyXeHus 1
3aKpEeIUICHUS TIPU U CCIIE0BAHMIX
IPOYHOCTH U TUHAMHUYECKUX
XapaKTEPUCTUK KOHCTPYKLIHN
TPaHCIOPTHO-TEXHOJIOT MUECKUX
KOMILJIEKCOB.

OCYIIECTBIISITh OOMEH IaHHBIMH MEXIY
pOrpaMMaMH TPEXMEPHOTO

CamocTos-
TeIbHAs
pabora,
JICKITUH

YO

ba3oBblil ypoBeHb:

- criocoOeH MO0 pyKOBOJICTBOM HacTaBHUKA IIPUMEHSTH
COBPEMEHHBIE METO/IbI MCCIICOBaHUS JUHAMUKHU U
[IPOYHOCTH KOHCTPYKIMI TPaHCIIOPTHO-
TEXHOJIOTHUECKIX KOMIUIEKCOB; MPUMEHSTH TpeOyeMble
KPUTEPHUU IIPOYHOCTHU C YUE€TOM OCOOCHHOCTEH
KOHCTPYKIIUI TPaHCTIOPTHO-TEXHOJIOTUYECKUX
KOMIIJIEKCOB.

- crI0cOOCH M0 PyKOBOJCTBOM HACTaBHUKA BBHITIOJIHSTD B
KOJIJIEKTHBE IIPOEKTHBIE PabOTHI [0 CO3JaHHIO
KOHCTPYKIUI TPaHCIIOPTHO-TEXHOJIOTHYECKUX
KOMIUIEKCOB; BBITIONHATH UCCIENOBAHUS JUHAMUKA U
[IPOYHOCTH KOHCTPYKLUH TPaHCIIOPTHO-
TEXHOJIOTHUECKUX KOMILIEKCOB.

Bocnpou3BoACTBO MOYYEHHBIX 3HAHUN B X0J€
TEKYIIETO KOHTPOJIS.
IloBbIlICHHBIN YPOBEHB:

- croco0eH CaMOCTOSTEILHO [IPUMEHATH
COBPEMEHHBIE METOABI MUCCIEAOBAHUA TUHAMUKHA K
[IPOYHOCTU KOHCTPYKLUI TPaHCIIOPTHO-
TEXHOJIOTMYCCKUX KOMIIJICKCOB, IPUMECHATH Tpe6yeMLIe
KpUTEpUU TPOYHOCTH C YYETOM OCOOEHHOCTEM
KOHCTPYKLIMH TPAHCHIOPTHO-TEXHOIOTUIECKHX
KOMILJIEKCOB.

- CII0COOCH BBIMIONHSTH B KOJUIGKTHBE BEAYIILYIO POJIb
[pY  BBIMOJIHEHUH IPOEKTHBIX pPabOT MO CO3AaHHIO
KOHCTPYKLIMH TPAHCHIOPTHO-TEXHOIOTUIECKHX
KOMILJIEKCOB; BBIIIOJIHATh UCCIIEIOBAHUSA JUHAMUKN U

MPOYHOCTHU KOHCprKL[I/Iﬁ TPaHCIIOPTHO-
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[K-2

Croco0eH BecTH
IPOLIECC
pa3paboTKu
ABTOTPAHCIIOPTHBIX
CpPEJICTB U UX
KOMIIOHEHTOB

MMPOCKTUPOBAHUA U ITPOrpaMM METOa
KOHCYHBIX 3JIEMCHTOB IIpHU
MIPOEKTUPOBAHUH U PACYECTHOM
aHaJIM3€ MPOYHOCTU U JUHAMUYECKHUX
XapaKTEPUCTUK KOHCTPYKLIHN
TPaHCIIOPTHO-TEXHOJIOT'MYECKUX
KOMIIJICKCOB.

BJIAJ1€Th:

HaBBIKaMH HCIIOJIb30BAaHUS COBPEMEHHBIX
YHUCJICHHBIX METOJ0B MCXaHNKH,
OPHEHTHUPOBAHHBIMHU HA IPUMEHEHHE
KOMIIBIOTEPHBIX HHCTPYMEHTOB, IS
pacueTa HanpsHKEHHO e OpMUPOBAHHOTO
COCTOSIHUSI U INHAMUYECKHX
XapaKTEePUCTHUK JeTajlell U y3/10B
KOHCTPYKIUI TPaHCIOPTHO-
TEXHOJOTMUYECKHUX KOMIIJIEKCOB.
HaBbIKaMU NI€pcaavdn JaHHbIX U3
MIPOrpaMM TPEXMEPHOT0 MPOEKTUPOBAHUSA
B BBIYHCIIMTENBHYIO IPOTPaMMy,
peanu3yIouIyo MeT0l KOHEUHBIX
3JIEMEHTOB, JUIA pacyeTa HaupsKeHHO
ne(hOPMUPOBAHHOTO COCTOSIHUS U
JUHAMUYECKUX XapaKTEPUCTHK JeTanen
U y3JI0B TPaHCIIOPTHO-TEXHOJIOTMYECKUX
KOMIUIEKCOBIIPOEKTUPOBAHUS U IIPOrPaMM
METO/a KOHEUHBIX 3JIEMEHTOB MPH
MIPOEKTUPOBAHUH U PACUETHOM
aHaJInu3€ IPOYHOCTH U JUHAMHYECKUX
XapaKTEPUCTUK KOHCTPYKIIHN
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[punoxenne 3
K pabodeii mporpamMme

IlepeyeHb OLIEHOYHBIX CPEICTB MO TUCHUILIAHE
«/InHAMHUKA U IPOYHOCTH 0eCNMUIOTHBIX TPAHCIIOPTHBIX CPEICTB)

HaunmenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTiKa OLIEHOYHOTO
OLICHOYHOI'O OLIEHOYHOT'O CPEJICTBA B
OC cpencTBa
cpencTBa DdOC
CpeAcTBO  KOHTpOJI, OpraHM30BaHHOE  Kak
. CIeIaIbHAsL Oecenma Hearorndeckoro
YeTHBI onpoc
1 COBeCeIOBaMHE paboTHHKa ¢ 00yJaIOIMMCS Ha TEMBI, CBSI3aHHBIE Bompocsr o
(YO) > |c W3y4aeMOH AMCUUILTMHOMN, U pacCUYMTaHHOEe Ha |TeMam/pa3ieiaM JUCLUTUINHBI
BBIICHEHHE 00beMa 3HaHMH OO0ydaromerocs IO
OIpeeIeHHOMY pa3Jiely, TeMe, IpodiIemMe U T.11.
Cpenctso MIPOBECHUS MIPOMEKYTOYHOU
ATTCCTAllMU I10 PE3yJIbTaTaM BBIIIOJIHCHHUA BCEX
2 OK3aMeH BUJOB y4eOHOI paboThl B TeueHmH cemectpa ¢ | l[IpuMepsl aK3aMeHalMOHHBIX
(Ok3) MPOCTABICHUEM OLECHKH «OTIUYHOY», «XOPOLIOY, OneToB

«YZIOBJICTBOPUTEIHLHOY WIn «He
YIOBJICTBOPUTEIHHOY
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®daxynsrer TPAHCIIOPTHBIM,
Jucrumvaa - JIMHAMUKA M TPOYHOCTH 0eCNMIOTHBIX TPAHCIIOPTHBIX CPEICTB
Hampasnenue -01.03.02 «IIpuxnannas maremarnka u nHbopmatukay ([Ipoduib:
HNHTesuiekTyaIbHbIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM).

Bonpocel 1151 KOHTPOJIsI 3HAHUT

1. O6G30p THUMOB HECYIIUX CHUCTEM MOOWJIBHBIX MAaIllMH, Kak OOBeKTa MIJIs
aHajM3a HaNpsOKCHHO-IE(POPMUPOBAHHOTO  COCTOSHHS, JUHAMHYECKUX
XapaKTEPUCTHUK U OIEHKH MPOYHOCTH.

2. ComocTaBlieHHE THUIIUYHBIX PacCYCTHBIX MOJCNICH, BHUJIOB HarpyXeHUs,
MeTonoB uccienoBanuss HIAC u kpuTepueB OLEHKH MPOYHOCTH PEAIbHBIX
HECYIIUX KOHCTPYKIIMK aBTOMOOUJIEH U TPAKTOPOB C PaCUCTHBIMHU CXEMaMHU,
BHJIaMH Harpy3ok, Meromamu pacuera HJIC wu xputepusiMmu OICHKA
MPOYHOCTH, H3y4aeMbIMH CTYACHTAMH B  Kypce€ CONPOTHUBICHUS
MaTEpHAaJIOB.

3. OCHOBHBIC HaIpaBJIEHUS PaOOT MO 0OECIICUCHUTO TPOYHOCTH Ky30BOB U paM
aBTOMOOUJIEH U TPaKTOPOB.

4. Buael TpeNeNbHOTO COCTOSHHS HECYIIMX CHUCTEM MAIlMH W KPUTCPUU
OIICHKH MPOYHOCTH.

5. IIpoyHOCTH MPU CTATHYECKOM HATPYKEHHUH. | UTIOTE3bI MPOYHOCTH.

6. IlonsTre 00 yCTalIOCTHON MPOYHOCTH.

/. Kpusas ycranoctu.

8. VYpaBHEHME KPUBOH yCTaIOCTU B CTENIEHHOU (opMe.

9. MasonukioBas, MHOTOLMKJIOBasI yCTaNoCTb, HEOrpaHUYEHHAas
J0JITOBEYHOCTb.

10.KoadurmeHT acumMMeTpun UK.

11.TIpenen BBIHOCAMBOCTA oOOpa3la MNpU CUMMETpUYHOM 1ukie. [Ipenen
BBIHOCJINBOCTH JETAJIH.

12. ®axTopsl, BIMSIONINE HA U3MEHEHHUE Ipe/iesa BHIHOCIUBOCTU JIETaI IO
OTHOIIICHHUIO K MpeeNy BHIHOCIMBOCTH 00pasia.

13.BnusHue  acUMMETpUM — IUMKIA  HArpYXEHUS HA  XapaKTEPUCTUKU
CONPOTHUBJIEHUS YCTAIOCTH.

14. JlnarpamMmma npeieIbHbIX aMILTUTY/I.

15.KoadduimeHT 3amnaca npo4HOCTH [0 KPUTEPHUIO COMPOTUBIICHUS YCTAIOCTH.

16.HakomnieHne TOBpEXIEHUH B KOHCTPYKUMHU. [HWmoTe3a JMHEHHOTO
CYMMUPOBAHHUSI OBPEKICHUH.

17.Pacuer noAroBeYHOCTH JETAIM C HUCIOIB30BAHUEM TMIOTE3bl JIMHEHMHOIO
CYMMHPOBAHMSI IOBPEKICHUMN.

18.PacueTbl KOHCTPYKIMI Ha YCTAJIOCTHYIO IPOYHOCTb.

19.TIpenenbHbBIEC COCTOSHUS TIPH TTOTEPE YCTONIUBOCTH.

20.IIpenenbHble COCTOSHUSA MO KPUTEPHUSAM U3HOCA, KOPPO3UH.

21.Metoapl ompenesieHus HArpy3ok JUisi pacueTa Ha MPOYHOCTh HECYIIUX
CUCTEM aBTOMOOUJIEH U TPAKTOPOB
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22. TunnuHble  Hauboyiee  TSDKENble  PEXKUMbBl  Harpy>KeHHsl  HECYIIUX
KOHCTPYKIIMI MOOUJIbHBIX MAIlIMH MPU SKCILTyaTalUu.

23.VcnibITanust MalIvH JIsl UCCIIEA0BaHUS HATPY30UHBIX PEKUMOB.

24. KoadpurmeHT HEPETyIIpHOCTH CIIy4alHOTO IIpoIiecca HapTry>KeHHUS.

25.MeToapl cCXeMaTH3aIuy CIIYIaiHBIX MMPOIIECCOB HATPYKCHUS.

26.MeToapl cxeMaTH3aIuyu — MAaKCUMYMOB, MUHIMYMOB.

27.MeToJ cxemMaTH3aI|H - SKCTPEMYMOB.

28.Metoa cxemMaTU3aluy — OTHOTIAPaMETPUIECKUI METO pa3MaxoB.

29.MeTtop cxemaTH3aliy — ABYXIapaMeTPHUUECKHU METO]] pa3MaxoB.

30.MeTon cxemaTu3auu - NoaHbIX ukIoB Imutpuyenko C.C..

31.Metoz cxeMaTu3alu - HOTOKa JOMK/IS

32.01eHKa TPOYHOCTH HECYIIMX KOHCTPYKIIMH MOOWJIBHBIX MAIUH TPHU
CIIy4ailHbIX Harpy3Kax.

33.Coco0bl MOAECIUPOBAHUS KOHCTPYKIIMI paM M Ky30BOB aBTOMOOWJIECH U
TPaKTOPOB I pacuera HampsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS U
OLIEHKH MPOYHOCTH.

34.Bupl pacueTHBIX CXEM HECYIIMX CUCTEM MOOMIILHBIX MAIIIHH.

35.0co0€HHOCTH MOJIEIMPOBAHUSL BJEMEHTOB U Y3JI0B HECYLIUX CHCTEM
MOOMJIBHBIX MAIIIVH.

36.OCco0EHHOCTH PacCUETHBIX CXEM HECYIIMX CHUCTEM MOOWIBHBIX MAaIlUH (Ha
IpuMepe Ky30Ba aBTOMOOWJIS) M CIIOCOOBI MOICTTUPOBAHUSI.

37.UccrneqoBanne  KOHIIGHTpALlMM  HANpsOKEHUH B JJEMEHTaxX  Ky30Ba
aBTOMOOMJISL C IOMOIIIbIO METOa KOHEYHBIX 3JIEMEHTOB.

38.OcHOBHBIE ATAIbI BHIOJIHEHUS PACUETHOTO aHaJIM3a Ky30BOB aBTOMOOMIIEH
METOJIOM KOHEUYHBIX AJIEMEHTOB.

39.IlorpemHOCTH MpU pacyeTax METOJOM KOHEUHBIX AJIEMEHTOB HECYIIHX
KOHCTPYKITUH MOOUITbHBIX MaIlUH.

40.TIpenMyIriecTBa M HEIOCTATKH PACUYCTHBIX IMOAXOJ0B IMPU OOSCIICUCHHH
IPOYHOCTH HECYIINX CUCTEM MOOWJIbHBIX MAIIIHH.

41.TlyTy MOBBIIIEHHUS] TOYHOCTH KOHEUHO- 3JIEMEHTHOTO aHaJIN3a HaIPSKEHHO-
ne(hOpMHUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMI aBTOMOOWIICH U TPAKTOPOB.

42.0Oco0eHHOCTH pacyeTa Ha TPOYHOCTH CBAPHBIX KOHCTPYKITUH.

43. Tumbl CBapHBIX COETUHEHUHN U UX CBOMCTBA.

44 TlpenenbHble COCTOSHHS CBAPHBIX COCTUHEHUIA.

45.KoHlLeHTpalusi HanpsDKEHU B CBApHBIX  COEAUHEHUSIX. UcnbiTanus
CBApHBIX COCIUHEHUM.

46.MeToapl pacueTa Ha MPOYHOCTH CBAPHBIX KOHCTPYKUUN. OcoOeHHOCTH
pacdeTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKITUH.

47.0Oco0eHHOCTH MOJICITMPOBAHUS CBAPHBIX Y3JI0B HECYIITUX CUCTEM.

A8.KoHIICHTpaIsl ~ HamnpsOKEHWH B CBAapHBIX  KOHCTPYKIMSX — Ky30BOB
aBTOMOOMJIEH.

49.TlpyynHBl  TOSIBJICHUS ~ YCTAJIOCTHBIX  TOBPESKIACHHM B CBapHBIX
KOHCTPYKITHSX.
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50. KOHCTPYKTOPCKO-TEXHOJIOTUYECKME ~ METOJbl  TMOBBIIICHUS  MPOYHOCTH
CBapHBIX KOHCTPYKIIUH.

51.1IpaBunia KOHCTPYUPOBAHUSI CBAPHBIX Y3JIOB HECYIIUX CHUCTEM MOOMIIbHBIX
MAIIIUH C YIYYIIEHHBIMU XapaKTEPUCTUKAMU TPOUYHOCTH.

52. TexHOJIOTMYECKUE MEPBI TOBBIICHUS TPOYHOCTH CBAPHBIX KOHCTPYKITHH.

53. BuOpo3amuTa KOHCTPYKIUNA MaIliH.

54. Bubpoun3zonsuus KOHCTPYKIIHIA.

55. JImHaMHUYecKoe TaleHue KoJIeOaHuH.

56.Konebanus Bpamaromuxcs BajioB. Pacuer kosie0aHuii B TPAaHCMHUCCHSIX.

57.Y napo3aniuTa KOHCTPYKIIMIA HA3€MHBIX TPAHCTIOPTHBIX CPEACTB.

58. CBOICTBO MMacCUBHOM 6€30MaCHOCTU KOHCTPYKIIMH Ky30Ba.

59.TIpoyHOCTH KOHCTPYKIITMH KY30Ba MPH yIaPHOM Harpy>KCHHH.

60.1ToctanoBKka  3aaud  MOJETUPOBAHUS  aBAPUHWHOTO  CTOJIKHOBEHMS
TPAHCIIOPTHBIX CPEJCTB.

61. OcHOBHBIC TOHATHUSI METO/1a KOHEUHBIX 31eMeHTOB. COBpeMEHHOE
nporpammHoe obecrneuenue. [locnenoBaTenbHOCTD pelieHus 3a1a4
METOJIOM KOHEUHBIX JJIEMEHTOB.

62. Koneunslit aeMeHT (ompesenenne). Y 31Ibl KOHEYHOTO AJIEMEHTa
(onpenenenue). CteneHu cBOOOIbI KOHEYHOTO AJIEMEHTA (ONpeICTICHNUE).
@yHKMU (HOPMBI KOHEYHOT'O 3JIEMEHTA (OMPEEIICHHE).

63. CTpyKTypa COBpEMEHHBIX ITPOTPAMMHBIX KOMITJICKCOB METO1a KOHETHBIX
AJIIEMEHTOB.

64.Haznauenue u QyHKIMM Mperpoiieccopa B MporpaMMax MeToa KOHCUHBIX
AJIEMEHTOB.

65. Haznauenue u QyHKIuu pemaTesns B mporpaMMax METoa KOHEUHbIX
AJIEMEHTOB.

66. Haznauenue u yHKIMH MMOCTHPOIIECCOpA B TporpaMMax METo1a KOHEUHBIX
AJIEMEHTOB.

67. Hanpspxenus u nepopmariuu (IOHATHSI, €AMHUITBI U3MEPEHHUS ). BbipaskeHus
nedopmanuii uepes nepemenieHus. JIMHelHbIe COOTHOIIICHUS MEXK Y
HaIPSHKESHUSAMHA U AehOpMAaIIHSIMHU.

68. [TorpemHoCTH MpH BHIMIOJTHEHUH PACYETOB METOJJOM KOHEUHBIX JICMEHTOB.
CnocoObl MOBBIIEHUSI TOYHOCTH PACUETHOTO aHAJIN3a HAMPSKEHHO-
neopMHUPOBAHHOTO COCTOSIHUS B 3agadax MKD.

69. OcoOeHHOCTH pacCUETHBIX CXEM M KOHEYHO-3JIEMEHTHBIX MOJICIICH JeTajeH,
Y3J7I0B M KOHCTPYKIIHI aBTOMOOMIEH 1 TpakTOpoB. OCHOBHBIE IPUEMBI U
CHOCOOBI MOJCIMPOBAHMS IeTaJIe!, Y3JI0B M KOHCTPYKIIMI aBTOMOOMIIEH 1
TPAKTOPOB METOJOM KOHEUYHBIX 3JIEMEHTOB.

70.1TyTy MOBBINIEHNUS] TOYHOCTHU BBITIOJIHIEMOT'O METOJIOM KOHEUHBIX
AJIEMEHTOB PACUETHOIO aHAJIW3a HAIIPSKEHHO-1e()HOPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIUWA aBTOMOOMIIEN U TPAKTOPOB.
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHNS POCCUICKOM ®EIEPALIIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXJIEHUE BBICHIEI'O
OBPA30OBAHUIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIMH U COMPOTUBIICHUE MaTEPUATIOBY
Jucuunnuna - JIlnHaMuKa v MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crermmanuct -01.03.02 «[IpuknagHas MmaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
SK3AMEHAILIMOHHBIA BUJIET Ne 1
1. O630p THITOB HECYIITUX CUCTEM MOOMIIbHBIX MAITH, KaK 00BhEeKTa JUIsSI aHAIIN3a HaPsHKEHHO-
1e(OpPMUPOBAHHOTO COCTOSTHUS, AMHAMHYECKHX XapaKTEePUCTUK U OLIEHKU IPOYHOCTH.
2. [TonsiTre 00 yCTaIOCTHON NPOYHOCTH.

3. 3amaua.
YTBEpKICHO Ha 3aceaHuu Kadeapsl «_ » 2023 r., [Ipotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEX/IEHUE BBICHIET'O
OBPA30OBAHIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPHUAIOBY
Juctunimna - JJiHaMuKa U MPOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Cnemmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHHOPMATHKA
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BUJIET Ne 2
1. [TorpeurHocTy MpM pacyeTax METOIOM KOHEUHBIX AJIEMEHTOB HECYIINX KOHCTPYKIUH MOOUITBHBIX
MaIlIFH.
2. CormocraBiieHUE THITUYHBIX pACUYETHBIX MOJIeJIel, BUJIOB HarpyKeHHs, MeTo10B uccienoanus HIC u
KPUTEPHEB OLIEHKH NTPOYHOCTH PeaibHBIX HECYLINX KOHCTPYKIHH aBTOMOOUIIEH M TPAaKTOPOB C
pacueTHBIMU CXeMaMH, BUJaMU Harpy3ok, merogamu pacuera HJIC u kpurepusiMu OLleHKH NPOYHOCTH,
M3y4aeMbIMH CTYJ€HTaMH B KypCe COIPOTUBICHNUS MaTepHaOB.

3. B3amaya.
YTBEpKICHO Ha 3aceIannuu Kadeapsl «_ » 2023 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kagenpa «/[uHamuKa, MPOYHOCTH MAILIIMH M COMIPOTHBIICHHE MaTCPUATIOB
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crernanuct -01.03.02 «IIpuknagHas MaTeMaTHKa U HHPOPMATHKA»
Kypc 4, cemectp 7
3K3AMEHAHI/IOHHI>II71 BUJIET Ne 3
1. [yTu noBBINICHUS] TOYHOCTH KOHEYHO- SJIEMEHTHOTO aHAJIN32a HANPSKEHHO-1e(hOPMUPOBAHHOTO
COCTOSIHHSI KOHCTPYKITHI aBTOMOOMIIEH M TPAKTOPOB.
2. BI/IILBI MMpEeACIbHOTO COCTOSAHUSA HECYIIUX CUCTEM MAlIVH U KPUTECPHUU OLUCHKHU IPOYHOCTH.

3. 3amaua.
YTBepKIeHO Ha 3aceqanny Kadeaphl «_ » 2023 r., IIpoTokon Ne

3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIHIEI'O
OBPA30BAHUS

«MOCKOBCKHUM HOJII/ITEXHI/‘I"IECKI/II\/'I YHUBEPCHUTET»
(MOCKOBCKHWH ITOJINTEX)

®akynsrer TPAHCITIOPTHBIH,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Crnenmanuct -01.03.02 «IIpukinagHas MmareMaTHKa U HHYOPMATHKAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BUIET Ne 4
1. Kpunas ycranocru.

2. KOHIEHTpaIWs HAIPSKEHHiT B CBAPHBIX KOHCTPYKIMAX KY30BOB aBTOMOGHUIIEI.

3. 3amaua.
YTBepKJACHO Ha 3aceqaHuu Kadeaphl «_ » 2023 r., [IpoTokom No
3aB. kadenpoit /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnemmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa H HHHOPMATHKAY
Kypc 4, cemectp 7

SK3AMEHALIMOHHBIA BUJIET Ne 5
1. YpaBHeHHe KpUBOH YCTAIOCTH B CTENIEHHOH (popme.

2. KOHCTPYKTOPCKO-TEXHOIOTHUECKHE METO/IbI TTIOBBIIICHUS IPOYHOCTH CBAPHBIX KOHCTPYKIIHA.

3. 3amaya.
YTBepKIeHO Ha 3acemaHnu Kadempsl «_ » 2023 r., IIpotokon Ne

3aB. kadenpoit /A.A. CxBopI10B/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEX/IEHUE BBICHIET'O
OBPA30BAHIA

«MOCKOBCKU# MOJMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHU ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kaenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBICHUE MaTEPUATIOBY
Hucnunnuaa - JInHaMuKa v MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Cnenmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHGOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUJIET Ne 6
1. MasnonukiioBasi, MHOTOLIMKIIOBAs YCTaJIOCTh, HEOIpaHHMUEHHAs JOJITOBEYHOCTb.
2. [IpaBuiia KOHCTPYHUPOBAHHUS CBAPHBIX Y3JI0B HECYIIMX CUCTEM MOOWIIBHBIX MAIMH C YIYYIICHHBIMA
XapaKTepUCTUKaMU POYHOCTH.

3. 3amaya.
YTBEpKICHO Ha 3aceaaHnuu Kadeapsl «_ » 2023 r., [Ipotokom No
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BUJIET Ne 7

1. KosdhummeHT acCuMMETPHH ITUKITA.
2. TexHOIOTHYECKHE MEPhI MOBBIIIEHUS TPOYHOCTH CBAPHBIX KOHCTPYKIIHH.

3. 3agayga.
YTBEpKIACHO Ha 3aceaHuu Kadempsl «_ » 2023 r., [Ipotokon Ne
3aB. kadenpoit /A.A. CxBopI10B/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJEPALIMU
OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEX/IEHUE BBICHIET'O
OBPA30BAHIA

«MOCKOBCKHMH MOJTUTEXHUYECKUI1 YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPHUATIOBY
Juctunimaa - JJiHaMuKa U MPOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Cnenmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHQOPMATHKA
Kypc 4, cemectp 7
9K3AMEHAILIMOHHBIN BUJIET Ne 8
1. Ilpenen BeIHOCIMBOCTH 00pa3ua Mpu CHMMETPUYHOM LuKJIIe. [Ipesesn BEIHOCIMBOCTH JeTalu.
2. Y napo3anira KOHCTPYKLMH Ha3eMHBIX TPAHCIIOPTHBIX CPEACTB.

3. 3amaya.
YTBEpKICHO Ha 3aceaannuu Kadeapsl «__ » 2023 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrurinaa - JIMiHaMuKa U MPOYHOCTh OSCIMIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
SK3AMEHAIIMOHHBIA BUJIET Ne 9
1. ®axTophl, BIHSAIONIME HA U3MEHEHHUE Tpeieia BRIHOCIHMBOCTH JCTANU IO OTHOIICHHIO K Tpeaety
BBIHOCJIMBOCTH 00pa3ia.
2. CBOMCTBO MMaCCUBHOM 0€30IaCHOCTH KOHCTPYKIIMH Ky30Ba.

3. 3amaua.
YTBepKIEHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHNS POCCUICKOM ®ENEPALIMMI
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEX/IEHME BBICHIET'O
OBPA30BAHIA

«MOCKOBCKHMH MOJTUTEXHUYECKUI1 YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIIMH U CONPOTUBICHUE MaTEPUATIOBY
Juctunimnna - JIiHaMuKa v MPOYHOCTh OSCIIMIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Cnenmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHGOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUJIET Ne 10
1. BousHre aciMMeTpUH IIMKJIa Harpy>KeHUs Ha XapaKTePUCTUKU COMTPOTUBIIEHHUS YCTAIOCTH.
2. [TpoYHOCTH KOHCTPYKIMH KY30Ba MTPH YIaPHOM HarpyKEHHUH.

3. 3amaya.
YTBEpKICHO Ha 3aceannuu Kadeapsl «_ » 2023 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrurinaa - JliHaMuKa v MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BUJIET Ne 11

1. lmarpaMma mpe/ieTbHbIX aMILUTATY.
2. [TocTaHoBKa 3a/1a4¥l MOJICITMPOBAHUS aBAPUIHOTO CTOJKHOBCHHS TPAHCIIOPTHBIX CPEJICTB.

3. 3agayga.
YTBEpKICHO Ha 3aceaHnuu Kadeapsl «_ » 2023 r., [Ipotokon Ne

3aB. kadenpoit /A.A. CxBopI10B/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJEPALIMU
OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEX/IEHUE BBICHIET'O
OBPA30BAHIA

«MOCKOBCKHMH MOJTUTEXHUYECKUI1 YHUBEPCUTET»
(MOCKOBCKMHMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPHUATIOBY
Juctunimaa - JJiHaMuKa U MPOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Cnenmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHQOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAILIMOHHBIN BUJIET Ne 12
1. Koadduuuenr 3amaca npouyHOCTH IO KPUTEPHIO COPOTUBIICHHS YCTATOCTH.
2. OCHOBHBIE IOHSITHS METOJa KOHEYHBIX 3JIEMEHTOB (ONpeIeeH s : KOHEUHBIH 3JIEMEHT, Y3JIbl, CTCIICHU
cB00OJIbI, QyHKIIMK (OPMBI KOHEUHOTO IJIEMEHTA).

3. 3amaua.
YTBEpKICHO Ha 3aceaannuu Kadeapsl «__ » 2023 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/lnHamuka, MPOYHOCTH MAIIIMH ¥ COMPOTHBIICHUE MaTEPHUATIOB)»
Hucuurmaa - JlnHaMyKa ¥ TPOYHOCTH OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Crnemmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa H HHHOPMATHKAY
Kypc 4, cemectp 7
SK3AMEHALIMOHHBIA BUJIET Ne 13
1. HakomureHue mOBpeXIeHI B KOHCTPYKITUH. | HTI0TE3a JINHEHHOTO CYMMHUPOBAHHSI TIOBPEK ICHHIA.
2. BubOpo3zamuTa KOHCTPYKIIUH MaIlIvH.

3. 3amaya.
YTBepKIEeHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O
OBPA30OBAHIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBIICHUE MaTEPUAIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Cnemmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHHOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 14
1. PacueT 10ATOBEYHOCTH AETAJIH C UCIIOJIb30BAaHUEM THIIOTE3bI TMHEHHOTO CYMMHUPOBAaHUS
HOBPEXICHUM.
2. Bubpowuzonsiust KOHCTPYKITHI.

3. 3anaya.
VYTBepkIeHO Ha 3aceqaHul KadeIpbl «_ » 2023 r., IIporokom Ne ___

3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHH MOJUTEXHUYECKUA YHUBEPCUTET
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIMH U COMPOTUBIICHHE MaTEPUATIOBY
Jucnunnmnga - JInHaMuKa 1 IpO4HOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
9K3AMEHAILIAOHHBIA BUJIET Ne 15
1. MeTozpl cxeMaTH3anuy CIyYaiHbIX IIPOLIECCOB HArPY>KEHHSL.
2. JlunamMu4YecKoe raiieHue KojaeOaHui.

3. 3amaya.
YTBepKIEeHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O
OBPA30OBAHIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBIICHUE MaTEPUAIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Cnemmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHHOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 16
1. PacueTs! KOHCTPYKIIUH HA YCTAJIOCTHYIO POYHOCTb.
2. Kosiebanust Bpamaronmxcs Bajao. Pacuer kojeOaHuil B TpPAHCMUCCHSIX.

3. 3amaya.
YTBEpKICHO Ha 3aceaHuu Kadeapsl «__ » 2023 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
SK3AMEHALIMOHHBIA BUJIET Ne 17
1. Mero/ipl OnpeieICHUsT HArPY30K IS pacueTa Ha MPOYHOCTh HECYIUX CUCTEM aBTOMOOMIICH U
TPaKTOPOB
2. [TocnenoBaTenbHOCTD PEIICHHS 3a/1a4 METOJJOM KOHEUHBIX 3JIEMEHTOB.

3. 3amaua.
YTBepKIEHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHNS POCCUICKOM ®ENEPALIMA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIHIEI'O
OBPA30BAHUS

«MOCKOBCKHUI HOJIPITEXHI/}“IECKHI?'I YHUBEPCHUTET»
(MOCKOBCKHWH ITOJINTEX)

®akynsrer TPAHCIIOPTHBIH,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MaTEPHUATIOBY
Huctunnuaa - JlnHaMuKa v MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Crnermmanuct -01.03.02 «IIpukinagHas MmareMaTHKa U HHPOPMATHKAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 18
1. Tunsl cBapHBIX COEAMHEHHUH U MX CBOMcTBA. OCOOEHHOCTH pacyeTa Ha IPOYHOCTh CBAPHBIX

KOHCTPYKIUH.

2. CTpyKTypa COBPEMEHHBIX ITPOrPaMMHBIX KOMIUIEKCOB METO/1a KOHEYHBIX 3JICMEHTOB.
3. 3amaua.

YTBepKICHO Ha 3aceaHnu Kadeapsl «_ » 2023 r., [Ipotokon Ne

3aB. kadeapoit /A.A. CxBop110B/
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40

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
9K3AMEHALIMOHHBIN BUJIET Ne 19
1. TunuHble HauOOJIEeEe THKETBIC PEXKUMBI HATPYKEHUS HECYIIIUX KOHCTPYKIIUI MOOHITLHBIX MAITHH TPH

JKCIUTyaTalyu.
2. Haznauenue u (hyHKIMH pENpoIieccopa B MporpaMMax MeTo/1a KOHEUHBIX 3JIEMEHTOB.
3. 3amaua.

YTBepKIEHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne

3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIHIEI'O
OBPA30BAHUS

«MOCKOBCKHUI HOJII/ITEXHI/‘I"IECKI/II\/'I YHUBEPCHUTET»
(MOCKOBCKHWH ITOJINTEX)

®akynsrer TPAHCITIOPTHBIH,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Crnenmanuct -01.03.02 «IIpukinagHas MmareMaTHKa U HHYOPMATHKAY
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUJIET Ne 20
1. McnipiTaHus MAIIMH ISl KCCIIE0OBAHUS HAIPY309YHBIX PEKIMOB.
2. Haznauenue u (hyHKIMU pemartens B IporpaMMax MeTo/ja KOHEUHBIX 3JIEMEHTOB.

3. 3agaya.
YTBepKIACHO Ha 3aceaHnu Kadeapsl «_ » 2023 r., [Ipotokon Ne
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
SK3AMEHALIMOHHBIA BUJIET Ne 21
1. ITyTH MOBBINICHUS] TOYHOCTH BBITOIHICMOT0 METOJIOM KOHEYHBIX SJIEMEHTOB PACUETHOT'O aHAITN3a
HaNpsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKIIUH aBTOMOOWMIIEH 1 TPaKTOPOB.
2. MeTo1bl OLICHKH ITapaMeTPOB CITyYaiHBIX MPOIIECCOB HAPTYKCHHS.

3. 3amaua.
YTBepKIEHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIHIEI'O
OBPA30BAHUS

«MOCKOBCKHUI HOJII/ITEXHI/‘I"IECKI/II\/'I YHUBEPCHUTET»
(MOCKOBCKHWH ITOJINTEX)

®akynsrer TPAHCITIOPTHBIH,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIIMH U COTIPOTHBIICHHE MATEPUATIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Crnenmanuct -01.03.02 «IIpukinagHas MmareMaTHKa U HHYOPMATHKAY
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIA BUJIET Ne 22
1. IlpyunHbI NOSABIEHUS YCTATOCTHBIX MOBPEXICHNIN B CBAPHBIX KOHCTPYKLIMUSIX.
2. KoaddunmeHT HeperyIsipHOCTH CITyYaiiHOTO MPoIiecca HapTyKEeHUS.

3. 3agaua.
YTBepKIACHO Ha 3aceaHnu Kadeapsl «_ » 2023 r., [Ipotokon Ne
3aB. kadeapoit /A.A. CxBop110B/
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42

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucnunnmnga - JInHaMuKa 1 IpO4HOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
9K3AMEHALIMOHHBIN BUJIET Ne 23
1. MeTozpl cxeMaTH3anuy CIyYaiHbIX IIPOLIECCOB HArPY>KEHHSL.
2. Haznauenue u (hyHKIMHU MOCTIPOLIECCOPa B MPOrpaMMax METOja KOHEYHBIX SJIEMEHTOB.

3. 3amaya.
YTBepKIEeHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O
OBPA30OBAHIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBIICHUE MaTEPUAIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Cnemmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHHOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUIET Ne 24
1. MeTozpl cxemMaTr3alnu Cay4aiHbIX IPOIIECCOB HArPyKEHUSI — METOIbI MAKCHMYMOB, MUHIMYMOB.
2. Buppl pac4eTHBIX CXeM HECYIIX CUCTEM MOOUIIBHBIX MAIIHH.

3. 3amaya.
YTBEpKICHO Ha 3aceaHuu Kadeapsl «_ » 2023 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrurinaa - JIMiHaMuKa U MPOYHOCTh OSCIMIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7

9K3AMEHAILIAOHHBIA BUJIET Ne 25
1. MeroJ cxeMaTu3auu CIIy4aifHbIX MPOIIECCOB HATPYKEHUS — METOJT SKCTPEMYMOB.
2. [TorpemHOCTH pH BHITOTHEHUH PACYETOB METOIOM KOHEYHBIX SJIEMEHTOB.

3. 3amaya.
YTBepKIEeHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O
OBPA30OBAHIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMH ITOJIMTEX)

®akymnsrer TPAHCIIOPTHBIMH,
kadenpa «/IuHaMuka, MPOYHOCTH MAIIMH U COMIPOTUBIICHHE MATEPHUATIOBY
Juctunnmnna - JIiHaMuKa v MPOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEJICTB
Cnemmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHGOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUJIET Ne 26
1. MeToz cxemaTH3aIlK CIIy4YaifHBIX IPOLIECCOB HArPyKEHUS —0THOTIapaMeTPUIECKUN METO/T pa3MaxoB.
2. [IpenenbHbBIE COCTOSHUSI CBAPHBIX COCMHEHUH.

3. 3anaua.
VYTBepkIeHO Ha 3aceqaHul KadeIpbl «_ » 2023 r., IIpotokom Ne ___
3aB. kadeapoit /A.A. CxBop110B/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7
SK3AMEHALIMOHHBINA BUJIET Ne 27
1. MeroJ cxeMaTH3aIiK CITyYalHBIX TPOIIECCOB HATPYKEHHSI —[BYXITAPAMETPUICCKUI METOJT pa3MaxoB.
2. [TpouHOCTH IPU CTATHYECKOM HArpy>KEHHU.

3. 3anaya.
YTBepKIEeHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpoTokon Ne ___
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O
OBPA30OBAHIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBIICHUE MaTEPUAIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Cnemmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHHOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUIET Ne 28
1. MeToz cxemMaTu3aluu CIy4yailHbIX IPOIIECCOB HArPYKEHUS — METOJ ITOJTHBIX UKJIOB JMUTpHUYEHKO
C.C
2. Cratu4eckasi MpoOYHOCTh. [ MTIOTE3BI TPOYHOCTH.

3. 3anaya.
VYTBepkIeHO Ha 3aceqaHnu Kadenpbl «_ » 2023 r., [Iporokom Ne ___
3aB. kadenpoit /A.A. CkBoprios/
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIMN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHME BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHH MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMHMMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM,
kadenpa «/IuHaMuka, MPOYHOCTH MALIMH U COMPOTUBIICHUE MaTEPUAIOBY
Jucrunnuna - JIiHaMuKa U MPOYHOCTh OSCIMIIOTHBIX TPAHCIIOPTHBIX CPENICTB
Crnermmanuct -01.03.02 «[IpuknagHas MaTeMaTHKa U HHHOPMATHKA
Kypc 4, cemectp 7

9K3AMEHALIMOHHBIN BUJIET Ne 29
1. MeroJ cxeMaTH3aluK CITyYaiHBIX MPOIECCOB HATPY)KEHHSI — METOJT IIOTOKA JIOMKIS
2. [IpenenbHbBIE COCTOSIHUS 10 KPUTEPUSAM U3HOCA, KOPPO3HH.

3. 3amaya.
YTBepKIEeHO Ha 3aceaHnu Kadempsl «_ » 2023 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBoprios/

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O
OBPA30OBAHIA

«MOCKOBCKU# MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKMH ITOJIMTEX)

®axynsrer TPAHCIIOPTHBIM,
kadenpa «/JuHaMuka, MPOYHOCTH MAIIMH U CONPOTUBIICHUE MaTEPUAIOBY
Huctunnmnaa - JInHaMuKa 1 MpOYHOCTh OECTIMIIOTHBIX TPAHCIIOPTHBIX CPEICTB
Cnemmanuct -01.03.02 «Ilpuknagnas mareMaTuka U HHHOPMATHKA
Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIA BUJIET Ne 30
1. OueHka NPOYHOCTH HECYIIUX KOHCTPYKIIMI MOOMIIBHBIX MAIIMH TP CITyYaiHBIX HArpy3Kax.
2. [IpenenbHbBIE COCTOSIHUS MIPH TIOTEPE YCTOHUMBOCTH.

3. 3amaya.
YTBEpKICHO Ha 3aceaHuu Kadeapsl «_ » 2023 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop110B/
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