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1 eau u 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

Llenpto  W3y4YeHHA  JOUCHMIUIMHBI  «Marematuyeckoe  MOJEIMPOBAaHUE
TPAHCHOPTHO-TEXHOJIOTUYECKIX KOMILJICKCOBY SIBJISETCS:

— (dopMupoBaHHe 3HAaHMA O COBPEMEHHBIX METOJaX MaTeMaTHYECKOTo
MOJICIIMPOBAHMSI CJIIOKHBIX KOHCTPYKIIMI TPAHCTIOPTHO-TEXHOJOTHYECKUX KOMILJIEKCOB
IJI MCCIIEIOBAHUS UX HANPSHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS M IPOYHOCTHBIX
XapaKTePUCTHK, YUCICHHBIX ITOPUTMaX, MPUMEHSEMBIX B 3aJladax MaTeMaTHYeCKOTO
MOJICIUPOBAaHUS,, OCBOEHHME IPEJHA3HAUYEHHOI'O Ui  3TOr0  YHUBEPCAIbHOTO
IPOrPaMMHOT0 00ECTIeUeHHUsI METOJa KOHEUHBIX 3JIEMEHTOB;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKALUMOHHON
XapakTepucTukoi Maructpa mno HampasieHuio 23.04.02 «HaszemHble TpaHCHIOPTHO-
TeXHoJormuecknue Komruiekcbl (KommbioTepHoe MoAenupoBaHWE U MPOYHOCTHOM
aHaJIu3 TPAHCTIOPTHO-TEXHOJIOTUYECKUX KOMILJICKCOB ).

1.2 3agaun AMCHUIIITHHDI

3agayamMu OUCUHUIUIMHBL  «MaTtemMaTnyeckoe MOJEIUPOBAHUE TPAHCIIOPTHO-
TEXHOJOTUYECKUX KOMILIEKCOBY SIBIITFOTCA:

- O3HAKOMJICHHE CTYJICHTOB C IIMPOKO NMPUMEHSIEMBIMA METOJAMHU M MOAXOAAaMU
MaTeMaTU4YECKOTO MOJEIUPOBAHUS JUISL HCCIIETOBAHMS HaIpsKEHHO-
ne(OpPMHUPOBAHHOTO  COCTOSIHMSI M OO€CIEeYeHHs] MNPOYHOCTH  KOHCTPYKUUU
TPAHCIIOPTHO-TEXHOJIOTUYECKAX KOMIUIEKCOB, O3HAKOMJICHHE C KPUTEPUSAMH IS
OLICHKM IPOYHOCTHM KOHCTPYKLMM MaIlIWH, O3HAaKOMIICHUE C BO3MOXXHOCTSMHU
COBPEMEHHBIX IIPOTPAMMHBIX CUCTEMaM MaTeMaTUYECKOI0 MOJIEIUPOBAHMS.

- 3HAaKOMCTBO € METOJAaMM IIOJYYEHUs HArpy3oK JUid MOJIECIMPOBAHUsA
HaNpsDKEHHO-1€()OPMUPOBAHHOTO COCTOSIHUS M pacdyeTa Ha HNPOYHOCTh HECYIIHX
CUCTEM MaIlMH, U3y4eHUE KPUTEPUEB OLEHKU MPOYHOCTH, U3YyUYECHHUE CIIELUAIbHBIX
BOIIPOCOB ONTUMAJILHOIO IIPOEKTUPOBAHMS KOHCTPYKIIUI TPaHCHOPTHO-
TEXHOJOTUYECKUX KOMIUIEKCOB, OCBOEHME METOJMK pacueTra W INPOEKTUPOBAHUSA Ha
OCHOBE COBPEMEHHOI'0 MPOrPaMMHOIO OOECHEUYEeHHs] MOJEIUPOBAHUS HANPSKEHHO-
1e(OpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMM.

- 3HAKOMCTBO C OCHOBAaMHM pAaCUE€THOIO MAaTEMaTHUYECKOTO MOAEIUPOBAHUS
KOHCTPYKIIMM HA3€MHBIX TPAHCIOPTHBIX MAIIMH C MCHOJIB30BAHUEM OJHOW U3
YHUBEPCAIBHBIX ITPOTPAMM METOJIA KOHEYHBIX DJIEMEHTOB U OAHOW M3 YHUBEPCAIBHBIX
IIPOTPAMM TPEXMEPHOT'O ABTOMATU3UPOBAHHOTO MTPOEKTUPOBAHMUS.

2 MecTO IUCHUILTUHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/JbHbIX MPOrpaMM

Hucuunnvna «MaremaTrnueckoe MOJEIIUPOBAHUE TPaHCIIOPTHO-
TEXHOJOTHYECKHUX KOMILIEKCOB) OTHOCHTCSI K o0s3aTeTbHON qacTu
npoeCCHOHAILHOTO IUKJIa OCHOBHBIX oOpasoBarenbHbiX mnporpamm (OOII) 1o
HanpapieHuto noaArotoBku 23.04.02 «HazemHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE
koMIuiekchl (KoMibroTepHoe MOJenupoBaHME M MPOYHOCTHOW aHadu3 TPaHCIOPTHO-
TEXHOJIOTMUYECKUX KOMILIEKCOB)».



[IpeqmecTByromumu
«MaremaTuueckoe MOJCIUPOBAHUE TPAHCIOPTHO-TEXHOJOTUYECKUX KOMILIEKCOB)

ABJIAIOTCA:

Kypcamu,

- KOMIIBYOTCPHBIC TCXHOJIOTUH B HAYKE,
- KOMHBIOTepHBIﬁ AaHaJIN3 JUHAMUKU MAIllUH,
- KOMIIBIOTCPHOC MOACIIMPOBAHUC U HpO‘-IHOCTHOﬁ aHaJIN3,

3 Komnerenuum oOyuawmerocsi, (popMupyembie B pe3yJibTaTe OCBOCHUS

JTUCHHUILIHHBI

B PE3YIbTATC OCBOCHHA AHUCHUILIMHBI CTYICHT OOJIKCH O6JIEII[3TI> CICAYIOIINMHU

Ha

KOTOpbIX  Oazupyercs

KOMIICTCHIIUAMMU:
B pesyabTare
0CBOCHUA KOI[ H HAMMCHOBAHMEC HHAUKATOPA
Kon o0pa3oBaTebHOI TOCTHKEHUSA
KOMIIETCHLIUH NPOrpaMMbl od0uenpogeccuoHaILHOM
o0yuarouuics KOMIIETEeHIUH
JOJIKEH 00J1a1aTh
OIIK-1 Cnoco0OeH CTaBUTh U HNOIIK-1.1 3HaeT METOJIbI
pelaTbh Hay4HoO- MaTeMaTH4eCKOro aHanmu3a u
TEXHUYECKHE 337a4YH B MOJICIIMPOBAHUS TUIst pereHus
cdepe coeit NPUKIAJHBIX 3a7ad B HpoQeccuoHaIbHON
npodecCHOHATBLHON chepe
NesITeTbHOCTH U HOBBIX NOIIK-1.2 YMmeer ucnosiab3oBaTh OCHOBHbIE
MEXXTUCIUTITHHAPHBIX 3aKOHBI €CTECTBEHHOHAYYHBIX JHCIUIUINH
HanpaBJIeHUH C B Npo(ecCHOHANIBHOM  JAEATEeNbHOCTH,
MCTIOJIb30BAHUEM OPUMEHSATh  METOABl  MAaTeMaTHYeCKOTO
€CTECTBEHHOHAYYHBIX U aHaJIM3a ¥ MOJIEIMPOBAHUS TEOPETUUECKUX
MaTeMaTHYECKUX MOJICICH | M OKCIIEPUMEHTAIBHBIX UCCIIeIOBAaHHUIA
C YYETOM MOCIEIHUX NOIIK-1.3. Ucnonb3yer B
TOCTIKEHUH HAYKH U npoeCCHOHATLHOMN eATeTHOCTH 3HAHUS
TEXHUKU 0 MaTepuaJiaX, IpUMEHSIeMbIX IS
M3TOTOBJICHMS JleTasiel U COOPOYHBIX
eIMHUI] aBTOMOOUJIeH, aHATTU3UpPyeT
TEOPETUYECKHE U IKCIIEPUMEHTAIIbHBIC
Hay4HbIE UCCIIEZIOBAHUS 110 TIOUCKY U
IIPOBEPKE HOBBIX UACH
COBEPILIEHCTBOBAHUS Ha3eMHBIX
TPAHCHOPTHO-TEXHOJIOTUIECKUX MAIIHH,
UX TEXHOJIOTHYECKOro 000py10BaHUS
OIIK-3 CrniocobeH ynpaBisTh NOIIK - 3.1 YipapnsieT )KU3HEHHBIM
KU3HEHHBIM ITUKIIOM [IUKJIIOM HHXEHEPHOTO MPOYKTa C YI€TOM
MH)XEHEPHBIX MPOJIYKTOB C | SKOHOMUYECKHX, SKOJIOTHYECKUX U
YYETOM DKOHOMHYECKHX, | COIMAILHBIX OTPaHHYCHHUN
HKOJIOTUYECKUX U
COLIMAJIBHBIX OTPaHUYECHUI

JUCIMITIINHA




OIIK-5 Cnoco6eH mpUMEHSITh NOIIK 5.1 Mcrionb3yeT NpuKIaaHOe

WHCTPYMEHTapUii porpaMMHOE 0OecTiedeHue ISt
dbopmanuzanuu MOJIETTUPOBAHUS U POCKTUPOBAHUS
Hay4YHO-TEXHUYECKUX CUCTEM U IIPOLIECCOB

3a7a4, UCI0JIb30BATh NOIIK-5.2 Ncnonb3yeT HHCTPYMEHTHI
MPUKJIAIHOE MPOTPaMMHOE | (hOpMaTH3aIliU HAYYHO-TEXHUICCKUX
obecrnieueHue Ass 3a1au

MO/ICJIMPOBAHUS U
MPOSKTUPOBAHUS CUCTEM H
MPOLIECCOB.

4 CTpyKTYypa H coepKaHue JTUCHUILTHHbI

OO0mast TpyA0€MKOCTh JAUCIHMIUIMHBI COCTABIISIET / 3a4€THBIX CIWHUIIEI, T.€. 252
aKaJeMuuecknx vaca (u3 Hux 166 yacoB — camocTosiTennbHas paboTa CTyIEHTOB).

JIMCUMIUIMHA YUTAeTCs Ha IEPBOM KypCe B MIEPBOM U BTOPOM CEMeCTpax.

B nmepBom cemectpe: 48 yaca (3 waca B HeCNIO) — JICKIIUH, MPAKTHYCCKHUC
3aHATHS, 3a4eT

Bo BTOpOM cemecTpe: 64 uaca (4 waca B HEIENI0) — MPAKTUYCCKUE 3aHSTHS,
IK3aMeH

CrpykTypa M cOJEp)KaHHME IUCLHUIUIMHBL «MaTemMaTuyeckoe MOJEIUPOBAHNE
TPAHCIIOPTHO-TEXHOJIOTHYECKUX KOMIUIEKCOBY» 0 CPOKaM U BUJIaM pabOThl OTPaKEHbI B
[Ipunoxenun 1.

Copep:xkanue pa3aeoB JUCIUILINHBI.

Tema 1. CnocoObl MOAeTHPOBAHUS HECYIIMX KOHCTPYKUMII TPAHCHOPTHO-
TEXHOJIOTMYECKHX KOMILICKCOB Uil pacyera HANpPsSKeHHO-Ae(OpMHPOBAHHOIO
COCTOSIHUA ¥ OLlCHKHU NPOYHOCTH.

Buzapl pacdyeTHbIX CXeM HECYIIHUX KOHCTPYKLHM TPaHCIIOPTHO-TEXHOJOTHUYECKUX
KOMIUIEKCOB. OCOOEHHOCTH  MOJEJIMPOBAHMUS  3JEMEHTOB U y3JI0B  HECYIHX
KOHCTPYKIMI TPAaHCIIOPTHO-TEXHOJIOTMYECKMX KOMIUIEKCOB. COMOCTaBICHHE TUITHYHBIX
pacyeTHbIX MOJENEH, BUJOB HarpyxxeHus, MmetonoB uccienoBannss HJIC u kpurepues
OLICHKH IPOYHOCTH PEAIbHBIX HECYIIMX KOHCTPYKIMI aBTOMOOWJIEH M TPaKTOPOB C
pacyeTHBIMU CXE€MaMH, BHJAMH Harpy3ok, Mmerogamu pacuera HJIC u xpurepusmu
OLIEHKM NPOYHOCTH, W3yYaeMbIMHU CTYyJACHTAMHU B KypC€ CONPOTHBIIEHUS MaTEPHUAJIOB.
Oramnbl CO3IaHMs PACUETHBIX CXeM HecyluX cucteM. OCOOEHHOCTH PACUETHBIX CXEM
HECYIIUX CHUCTEM M CIOCOOBI MOAECIUPOBAaHUSA. MeTO/Abl UCCIEA0BaHMS KOHUEHTpAIMU
HaIpsHKEHUM C MOMOILIBI0 METOAA KOHEYHBIX AJIEMEHTOB B HECYIIUX KOHCTPYKIMSAX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX  KOMIUIEKCOB.  OCHOBHBIE  3Tamnbl  BBINOJHEHHS
PacyYeTHOro aHajau3a HaIpsKEHHO-Ie(HOPMUPOBAHHOTO COCTOSIHUSI METOJIOM KOHEUHBIX
anemMeHToB. [lorpemHocTy mpu pacyerax METOAOM KOHEYHBIX JJIEMEHTOB HECYIIUX
KOHCTPYKUUN MOOMJIBHBIX MaluH. [IpenMyiiiecTBa u HEIOCTaTKH pacYETHBIX MOIX0I0B
npu 00ecreueHud NPOYHOCTH HECYIINX CUCTEM MOOMIBHBIX MamuH. [1yTr nmoBeieHus



TOYHOCTM  KOHEYHO-  DJIEMEHTHOIO  aHaju3a  HalpshKEHHO-Ie(OpMHUPOBAHHOIO
COCTOSIHUSI KOHCTPYKIIMI aBTOMOOUJIEN U TPAKTOPOB.

Tema 2. Buabl 1pegeJbHOr0 COCTOSHHUSI HECYIIHX KOHCTPYKIMA
TPAHCHOPTHO-TEXHOJIOTMYECKUX KOMILJIEKCOB M KPUTEPHH OLEHKH IIPOYHOCTH.

[Ipo4HOCTH NPU CTATUYECKOM HATPYKEHUU. [ MIIOTE3BI MPOYHOCTH. Y CTAIOCTHAS
npouyHocTth. KpuBasg ycramoctu. ManmonukinoBasi, MHOTOLUMKIIOBAs  yCTalOCTbh,
HEOTpaHUYEHHAs JIOJITOBEYHOCTh. Y paBHEHHE KPUBOM YCTAJIOCTH B CTEIIEHHOHN (opme.
[Ipeaen BBIHOCIMBOCTH OOpa3la MpU CUMMETPUYHOM LHKIE. [Ipenen BBIHOCIMBOCTH
netand. MakTopel, BIMAIONIME HAa W3MEHEHHME Ipeleia BbIHOCIMBOCTH ACTAIHA I10
OTHOILIEHHIO K TMpeAesy BBIHOCIMBOCTH o0Opa3ua. BiusHue acummeTpun IHKIa
Harpy>kKeHHUsl Ha XapaKTEPUCTUKU CONPOTUBIIEHUS YCTAIOCTH. J(narpamma npeaeinbHbIX
ammunty 1. Koag¢uuuenT 3anaca Npo4HOCTH 10 KPUTEPUIO CONPOTUBIICHUS YCTAIOCTH.
HakoruieHne noBpexAcHU B KOHCTPYKUMH. ['MIoTe3a JIMHEHHOTO CyMMHUPOBAaHMS
NOBPEXKJICHUN. Pacder [OONrOBEYHOCTH JETalNM C HUCHOJB30BAHUEM THIIOTE3bI
JUHEWHOTO CYMMHPOBAHMUS IMOBPEXKICHHUW. MeTroasl cXxeMaTu3anuu ClydalHbIX
IIPOLIECCOB  HArpykeHWs. Pacuerbl KOHCTPYKIHMM Ha YCTAIOCTHYIO IPOYHOCTD.
IIpenenpHble COCTOSIHUS TpU IOTepe ycToMuuBOCTH. [IpemenpHoe cocTosiHME 1O
KpuTepHuro u3Hoca. [IpenenbHoe cocTosHUE O KPUTEPUIO KOPPO3HH.

Tema 3. MeToabl onpejiesieHUs1 HATPY30K /JIs MOJAeJTUPOBAHUS U pacyeTa Ha
NPOYHOCTH HECYLUMX KOHCTPYKUUI TPAHCIHOPTHO-TEXHOJIOIHYECKHX KOMILICKCOB.
Pacyer Ha IPOYHOCTH B BEPOATHOCTHOM MOCTAHOBKE.

Tunuunele Haubosiee TSKENbIE PEXKUMBI HArpy>KEHUs HECYLIUX KOHCTPYKLIMN
MOOUJIBHBIX MalIMH NpU SBKCIUTyaTallud. MeToabl HCHBITAaHUN JUIsI UCCIIEJOBAHUS
Harpy304HbIX pEXKUMOB. MeETOAbl OLICHKA I1apaMeTpOB CIIyYalHBIX IIPOLIECCOB
HaprykeHus. OLEeHKa NPOYHOCTH HECYUIMX KOHCTPYKLIMH MOOMJIBHBIX MAlllUH IpH
ciy4dailHelX Harpyskax. IloHsarue BeposTHOCTM HepaspywmeHus. CBs3p 3HAaYCHUU
Ko3(p(UIMEHTOB  3amaca  MPOYHOCTH, BBIYMCJICHHBIX B TPaJAULMOHHOMN
JIETEPMUHUPOBAHHOM MMOCTAHOBKE, CO 3HAUCHUSIMU KOA((PUIIMEHTOB 3amaca NpO4YHOCTH,
BBIYMCIIEHHBIX B BEPOSITHOCTHOM ITOCTAHOBKE.

Tema 4. Oco0eHHOCTM pacyeTa HAa MPOYHOCTHh CBAPHBIX KOHCTPYKUMM
TPAHCHOPTHO-TEXHOJIOTMYECKUX KOMILJICKCOB.

Turbel CBapHBIX COEIWHEHMM M UX CBOMCTBA. [IpenenbHbIE COCTOSHUSA CBapHBIX
coenuHeHnid. KoHUEHTpauus HanpsoKeHWd B CBAPHBIX COeAUMHEHWAX. lcmbrtanus
CBAPHBIX COCIMHEHUN. MeTonpl pacdyera Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIMH.
OcoOeHHOCTH pacyeTa Ha NPOYHOCTh CBAPHBIX KOHCTPYKIUH. (OCOOEHHOCTH
MOJEIUPOBAHUs CBAapHBIX Y3JI0B HECYIUMX CUCTeM. KOHIEHTpanus HanpsHoKeHUW B
CBapHbIX KOHCTPYKIMSX Ky30BOB aBToMoOuieil. IlpuMmeHeHune Merona KOHEUYHBIX
AJIEMEHTOB ISl UCCIENOBAHNs KOHUEHTPALUHA HANPSUKEHUN B CBAPHBIX KOHCTPYKLUAX.
IIprunHBI OSABIIEHNS YCTAIIOCTHBIX MOBPEXKICHUN B CBAPHBIX KOHCTPYKIUAX

Tema 5. KOHCTPYKTOPCKO-TEXHOJIOTMYECKHE  METOAbI  IMOBBIIICHUS
NPOYHOCTH CBAPHBIX KOHCTPYKUMHA TPAHCIIOPTHO-TEXHOJIOTHYECKMX KOMIIEKCOB.

[IpaBriia KOHCTPYHPOBAHMS CBAPHBIX Y3JIOB HECYIIMX HECYLUIMX KOHCTPYKLIHM
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB C YIYYHIEHHBIMH XapaKTEPUCTUKAMHU
MIPOYHOCTH. TE€XHOIOTNYECKUE MEPHI IOBBILIEHUS TPOYHOCTH CBAPHBIX KOHCTPYKIIUH.



Tema 6. CrpyKkrypHas MeXaHMKa KOMIO3MIMOHHBIX MAaTepPHAJIOB,
NpUMEHsIeMbIX B HECYIUMX KOHCTPYKUMAX TPAHCIOPTHO-TEXHOJIOIHYEeCKUX
KOMILICKCOB

CpaBHEHHE KOMIO3MIMOHHBIX MAaTe€pUalOB C KOHCTPYKLMOHHBIMU CTalsIMU WU
CIUIaBAMM 10 I[IOKA3aTeNIIM  yAEJIbHOW TPOYHOCTH M YJEIBbHOU JKECTKOCTH.
Knaccupukanmm KOMMO3UIIMOHHBIX MaTEpHUajOB IO THUIY MATPHUIBL, IO THITY
apMUPYIOIIMX BOJIOKOH, II0 THUIly AapMUPOBaHMs. MeXaHUYECKHE CBOMCTBA
KOMIIO3ULIMOHHBIX MaTE€pUAJIOB.

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

OnTuManpHOE  NPOEKTHPOBAHWE  KOHCTPYKLUHH  TPaHCHOPTHO-TEXHOJIOTHYECKHX
KOMILUIEKCOB Ha OCHOBE AaHAJIM3a YYyBCTBUTEJIBHOCTH. lIprMeHEHME METOJa KOHEYHBIX
AJIEMEHTOB Ul aHAJIW3a YyBCTBUTEIBHOCTH. MeToa pacdyeTa 4YyBCTBUTEIBHOCTH B
cTaTuueckux 3agadax. lIpsmoil meron nuddepenuupoBanus. MeToq conpsKeHHBIX
MEPEMEHHBIX. AHaIu3 YyBCTBUTEIBHOCTH B 3aJadyaX Ha COOCTBEHHbIC 3HAYEHHS.
OnTuMu3anusi 4YacToT COOCTBEHHBIX KosieOaHuWi. Makcumuzanus KpPUTHYECKUX
HArpy30K MOTE€pU YCTOMUYUBOCTH.

Metoa 4yBCTBUTEIBHOCTH MPHU MPOECKTUPOBAHUM (POPMBI KOHCTPYKLIHUH B 3aadax
CTaTUYECKOT0 HArpyKEHUSI KOHCTPYKLMI TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMIIJIEKCOB.
MarepunanbHas npou3BogHas. Popma, Kak IapaMeTp  NPOCKTUPOBAHUS.
[TapameTpruueckoe MpeACTaBICHUE TPaHML. UyBCTBUTEIBHOCTh MPHU NPOCKTUPOBAHHUH
(GOpMbI KOHCTPYKLIMM B 33Jadyax OIpPEAETeHUs] COOCTBEHHBIX YacTOT KOJICOaHUM U
KPUTUYECKUX HArpy30K IIOTEPU YCTOUUUBOCTH.

MeTtoa KOHEUHBIX JIEMEHTOB B 33/1a4yax ONTUMHU3ALUNA KOHCTPYKIUNA TPAHCIIOPTHO-
TEXHOJIOTUYECKUX KOMIUIEKCOB. [Iponenypsl peienus 3aqauyu ONTUMHA3alUA HA OCHOBE
METOJa KOHEUYHBIX JJIEMEHTOB C IIPUMEHEHUEM  aJIrOPUTMOB  HEJIUHEHWHOIO
IIPOTPaMMHUPOBAHUS.

5. O0pa3oBaresibHbIE TEXHOJIOTHHU

Meroauka mpenoAaBaHusl JUCHUILUIMHBL «MaTemMaThuueckoe MOAEIUPOBaAHUE
TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMILIEKCOB» W pPealu3alusi KOMIIETEHTHOCTHOTO
MOAX0Ja B M3JI0)KEHUU M BOCIPUSITHUU MaTepuana MpeayCMaTPUBAET HCIOJIb30BAHHE
CJIEYIONIUX aKTUBHBIX (DOPM MPOBEACHUS IPYIIIOBBIX, MHIUBUAYATbHBIX, &y AUTOPHBIX
3aHATHI B COYETAaHUU C BHEAYJUTOPHON pabOTOM C 1eNbi0 POPMUPOBAHUS U PA3BUTHS
poheCCHOHAIBHBIX HABBIKOB 00YYaIOIIMXCSI:

— TIOATOTOBKA K BBIMOJHEHUIO TMPAKTUYECKUX 3aHATUH B KOMIIBIOTEPHBIX
1a00paTopUsIX BY3a;

— TOJATOTOBKA, MPEACTaBICHUE M OOCYXIEHUE MPE3EHTAlMi HAa CEeMHHApCKUX
3aHSTHUSX;

— OpraHu3alus U MPOBEJACHUE TEKYIIEro KOHTPOJS 3HAHUM CTYJIEHTOB B dopme
0JIaHKOBOT'O TECTUPOBAHUS;

— MPOBEACHHUE MACTEP-KIACCOB AKCIIEPTOB M CIICIIHAIMCTOB B 00JACTH YHMCICHHBIX
METOJIOB ¥ HENMUHEMHON MEXAHUKU.



6. OneHOYHBIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTALMY N0 UTOTaM OCBOCHMS JMCHUILIUHBI M Y4eOHO-MeToAnYecKoe
o0ecreyeHne CaMOCTOSATEIbHOM PadoThl CTYAEHTOB.
B mpomecce oOyueHHs HCHONB3YIOTCS —CIEIYIOIIUME OLEHOYHbIE (OPMBI
CaMOCTOSITEJIBHOM padOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIA
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

- IMOATOTOBKA K BBIIIOJHCHUIO PACUYCTHBIX MOZACJIBHBIX 3aJad Ha IIPAaKTHYCCKHX
3aHATUAX U UX 3allluTa.

OneHouHbIE CpEeACTBA TEKYIIEr0 KOHTPOJI  YCIEBAEMOCTH  BKJIKOYAIOT
KOHTPOJIbHBIE BOMNPOCHI M 3a/laHusd B (opme OJIaHKOBOrO U (WJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJI OCBOCHUSI 00YHAIONIUMUCS Pa3/IeOB TUCHUILITUHBI.

OOpa3pl TECTOBBIX 3aJaHUN, KOHTPOJBHBIX BONPOCOB W 3aJaHUM A
MPOBEICHMSI TEKYIIEro KOHTPOJIS, 53K3aMEHAIlMOHHBIX OWJIETOB, IPUBEAEHBI B
MIPUJIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB JIsl POBeIeHUS MPOMEKYTOUYHOMH ATTeCTANNH
00y4arIIMXCcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. IlepeueHb KOMMETEHIMIA C yKa3aHHEM HSTaloB UX (POPMHUPOBAHUS B Mpoliecce
OCBOCHHMS 00pa30BaTEIHLHON MPOTPAMMBI.

B pesynpraTe OCBOCHUS JUCHUIUIMHBI (MOAYJsi) (OPMHUPYIOTCS — CIEIYIOLTUE
KOMIIETEHIIUH:

Kon B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI MPOrPpaMMBbI
KOMIIeTeH MU o0y4aromuiics J0JKeH 00J1a1aTh
OIIK-1 CriocoOeH CTaBUTh U peliaTh HaAyYHO-TEXHUUECKHUE 3a/1aul B cepe

cBOel MpoecCHOHATIEHOMN A TEIHHOCTH U HOBBIX
MEKIUCLUIIJIMHAPHBIX HAIIPABJICHUH C UCIIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX U MAaTEMAaTHYECKUX MOJIECIIEN C YUYETOM MOCIETHUX
JIOCTMKEHUN HAYKU U TEXHUKU

OIIK-3 Crioco6eH ynpaBisTh )KU3HEHHBIM LIUKJIOM HH)KEHEPHBIX MPOYKTOB C
Y4€TOM 3KOHOMHYECKHX, 3KOJIOTUYECKUX U COLUATbHBIX OIPaHUYECHUN

OIIK-5 Crnioco0eH npuMeHsATh HHCTPYMEHTapHil (popmanuzanuu
HAYYHO-TEXHUYECKHX 33/1a4, UCTOJIb30BATh MPUKIATHOE IPOTrPAMMHOE
o0ecrieyeHne sl MOACTUPOBAHHS U TIPOCKTUPOBAHUS CHCTEM U
IPOLIECCOB.

B mporecce ocBoeHust 00pa3oBaTENbHOW MPOrpaMMbl TaHHbIE KOMIIETEHLIUHU, B
TOM YHUCJE WX OTAEIbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJ€ OCBOEHUS



0Oy4aroIMMUCs AUCIHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YUYEOHBIM IJIAHOM
U KaJeHAapHbIM IrpakoM yuyeOHOro mporecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMHpPYyeMBIX 10 HTOTaM OCBOCHHS IUCHHUILIAHBI (MO1YJIs1), ONMUCAHUE KA

Ilokazarenem

OLICHUBAaHUA

OLICHUBAHUS.
KOMIIETEHIIUN

Ha Pa3JINIHBbIX

oTarax nux

(bopMHUpOBaHUS SBISICTCS JTOCTHKEHUE OOYYAIONIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB
00y4eHHUs MO JTUCHUILUIUHE (MOJIYIIIO).

OIIK-1

Cnoco0eH cTaBUThH U peliaTb HAYYHO-TEXHUYECCKHE 3a1a1YU B C(bepe cBoeil

HpO(l)eCCHOHaﬂbHOﬁ ACATECJIBHOCTH H HOBBIX MECKIUCHUIIMHAPHBIX Hal'[paB.TIeHI/Iﬁ C UCIT0JIb30BaHHEM
€CTECTBCHHOHAYYHBIX U MATEMATHYCCKUX Mojaeei ¢ Y4€TOM NMOCJTCAHUX JOCTHKEHMIt HAYKHU 1 TEXHUKH

OIIK-3

IKOHOMHYECKHX, IKOJOTHYECCKHUX U COINNAJIbHBIX orpaﬂnqeﬂnﬁ

Cnocoden YHpaBJSATb }KU3HEHHBIM HMUKJIOM MHYKCHEPHBIX IPOAYKTOB € YY€TOM

Kpurepun onenuBanus

IToka3aTean
2 3 4 5
3HATH: OOyyvarommiicst OO0yuaromuiics OO0yuaronuiics OO0y4atomruiics
6a30BbIE JEMOHCTPHPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET YaCTHUYHBIC | JEMOHCTPUPYET
TEOPETUICCKHE OTCYTCTBHUEC WJIH HETIOJIHBIC TEOPETUUECKUE | TCOPETHUCCKUE 3HAHUS B ITOJIHBIE
OCHOBBI HEIOCTaTOYHOE COOTBETCTBHUE 3HAaHUA B 00J1aCTH obnactu 0a30BBIX TEOPETUYECKUE
MaTeMaTHYECKOro 3HaHU 0a30BEBIX 0a30BbIX TEOPETHUCCKUX TEOPETHICCKUX OCHOB 3HaHUS B 00J1aCTH
MOICTUPOBAHHS TEOPETHYCCKHX OCHOB OCHOB MaTE€MaTHYECKOIO MaTeMaTHYECKOTO 0a30BBIX
HAMpPsHKEHHO- MaTeMaTHYECKOTO MOJICTUPOBAHHS MOJICTUPOBAHHSI TEOPETHICCKHUX
JneOpMHPOBAHHOT | MOJEIUPOBAHUS HAIPSHKEHHO- HAIPSHKEHHO- OCHOB
0 COCTOSIHHS U HAIPSHKEHHO- JeopMHPOBAHHOTO JeopMUPOBAHHOTO MAaTeMaTUYECKOTO
OLIEHKH TIPOYHOCTH | JIe(hOPMHUPOBAHHOTO COCTOSIHUS U OLIEHKHU COCTOSIHUSA U OLIEHKHU MOJICTUPOBAHHUS
KOHCTPYKIIU#H COCTOSIHUSA U OLIEHKH MPOYHOCTH KOHCTPYKIMH | MPOYHOCTH KOHCTPYKIHMIA HAINPSHKEHHO-
TPaHCIIOPTHO- MPOYHOCTH KOHCTPYKIHIA TPaHCIIOPTHO- TPaHCIOPTHO- JeopMUPOBAHHO
TEXHOJIOTHYECKUX TPAHCIIOPTHO- TEXHOJIOTHYECKHUX TEXHOJIOTHYECKUX IO COCTOSIHUSA U
KOMILIEKCOB. TEXHOJIOTHYECKHUX KOMILIEKCOB. KOMINUIEKCOB, HO OLIEHKH
KOMILIEKCOB. Jlomyckarorcst JIOITYCKAKTCS MIPOYHOCTH
3HAYUTENILHBIE OIMOKHY, HE3HAYUTEIIbHBIC OMIMOKH, | KOHCTPYKITHI
MIPOSIBIISIETCS HETOYHOCTH, 3aTPYJHECHUS | TPAHCIIOPTHO-
HEI0OCTaTOYHOCTh 3HAHUH, | MPU AHATUTHYCCKUX TEXHOJIOTHYECKHUX
O PsIIy MoKa3aTeet, orepanusx. KOMILIEKCOB,
oOygaromuics CcBOOOJIHO
HCIBITHIBAET orepupyer
3HAYUTEIILHEIE npuobpe-
3aTpyJHEHHS PU TEHHBIMUA
OTNEPUPOBAHUH 3HAHUSIMHU 3HAHUSAMH.

IIpH UX MEPEHOCC Ha
HOBBIC CUTYalluU.




yMeThb:

HPOSIBIISTH
TBOPYECKUH
HOAXOA NMpH
pa3paboTke
pacdeTHbBIX
MoJenen
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMIUIEKCOB JIJISI
BBITIOJTHEHHS
MaTeMaTH4eCcKOTo
MOJICTIMPOBAHUS UX
HaIpsHKeHHO-
nedopmupoBaHHOT
0 COCTOSIHHS U
OLICHKH IIPOYHOCTH;
CaMOCTOSATEIBHO
OCBanBaTh  HOBBIC
BO3MO>KHOCTH
Pa3BUBAIOIIUXCS
MIPOTrpaMMHBIX
MIPOYKTOB
MaTCMaTU4YCCKOIO
MO/ICTTUPOBAHUSI.

OOyuaronuics: He yMeeT Win B
HEJIOCTaTOYHOH CTEeNeHn
yMeeT:

MIPOSBIISATH TBOPUYECKUI
MTOIXOJT TIPH pazpaboTke
pacyeTHbIX Moaenei
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX KOMIIIIEKCOB
IS BBITTOJTHEHUS
MaTeMaTH4eCcKOro
MOJICTTMPOBAHHUS HX
HarnpspKeHHO-
neopMHUpPOBaHHOTO
COCTOSTHHSL M OLICHKH
MIPOYHOCTH;
CaMOCTOSITENIHO OCBaNBaTh
HOBBIE BO3MOKHOCTH
Pa3BUBAIOIINXCS
MIPOTPaMMHBIX POTYKTOB
MaTeMaTHIecKOro
MOJIETTMPOBAHHSI.

OO0yuarouiuiics
JIEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBHE
CIENYIOIINX YMEHUMN:

MIPOSABIISATH TBOPUYECKUI
TOJIXOT TIpH pa3paboTke
pacyeTHbIX MoJeei
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
KOMILIEKCOB JIJISI
BBITIOJTHEHHS
MaTeMaTH4eCcKOro
MO/ICTIMPOBAHUS X
HarpsKeHHO-
ne(OPMHIPOBAHHOTO
COCTOSIHHS M OLICHKH
MPOYHOCTH;
CaMOCTOSATEIHHO
OCBaMBATh HOBBIC
BO3MOXKHOCTH
pa3BUBAIOIIKXCA
MPOrpaMMHEIX IMPOIYKTOB
MaATEMaTUYCCKOI'O
MOJICIUPOBAHHUS.

Homnyckatorcs
3HAYUTENNbHBIC OIINOKH,
MPOSIBIISIETCS
HEJIOCTATOYHOCTh
BJIZICHUS HAaBBIKAMH 110
psiy ToKa3arenei,
OO6yuarouuiics
UCTIBITHIBACT
3HAYUTEIbHbIC
3aTpYAHEHUS NIPH
MIPUMEHEHNHU HAaBbIKOB B
HOBBIX CUTYallHsX.

OO0y4aroiuiics
JEMOHCTPUPYET YaCTHYHOE
COOTBETCTBHE CICAYIOLINX
YMEHHUIL:

MIPOSABIISATH TBOPYECKUI
MOJIXOT TIpH pa3zpaboTke
pacdeTHbIX MoJeei
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
KOMILIEKCOB JIJISI
BBITIOJTHEHHS
MaTeMaTH4ecKoro
MO/JICTIMPOBAHHUS X
HarpsKeHHO-
Te(OPMHIPOBAHHOTO
COCTOSTHHS M OLICHKH
MPOYHOCTH;
CaMOCTOSATENILHO OCBANBaTh
HOBBIE BO3MOXKHOCTH
Pa3BUBAIOIINXCS
MPOrpaMMHBEIX POTYKTOB
MATEMaTUYCCKOI'O
MOJICTUPOBAHMUSL.

YMeHus OCBOEHBI, HO
JIOTTyCKaroTCA
HE3HAYHUTENbHbIC OLINOKH,
HETOYHOCTH, 3aTPyTHEHUS
IIpY TIEpEeHOCE YMEHHH Ha
HOBBIE, HECTaHJapTHBIC
CHUTYaIIH.

OO0y4aronuiics
JIEMOHCTPUPYET
HIOJIHOE
COOTBETCTBHE
CIIeYFOLITIX
YMEHUI:

MPOSIBISITH
TBOPUYECKUH
MOJTXO/T TIPU
pa3paboTke
pacUETHBIX
MoJeIeH
TPaHCIOPTHO-
TEXHOJIOTUYCCKUX
KOMILIEKCOB JIJIsI
BBITTOJTHEHHS
MaTeMaTH4ECKOro
MOJICTTUPOBAHHUS
UX HaMpsHKEHHO-
neopMUPOBAHHO
T'0 COCTOAHUA U
OIICHKHU
MPOYHOCTH;
CaMOCTOSTEIILHO
OCBauBaTh HOBBIC
BO3MOXKHOCTH
Pa3BUBAIOIINXCS
MPOTrPaMMHBIX
MPOyKTOB
MaTeMaTHYECKOTro
MOJICTTUPOBAHHSI.
CBoboaHO
omepupyeT
NPUOOPETEHHBIM
1 YMCHUAMU,
MMPUMCEHACT UX B
CUTyaluax
TTOBBIIIICHHOM
CJIOKHOCTH.
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BJIA/IETh:
HaBbIKAMHU
UCIIOJIb30BaHMs
HpOTPaMMHBIX
CpeACTB
MaTeMaTHIECKOTO
MOJICTTHPOBAHNS
KOHCTPYKLUH
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
KOMIUIEKCOB JUIS
aHajIM3a
HarpsHKeHHO-
nedopmupoBaHHOT
0 COCTOSIHHUS U
OLICHKH IIPOYHOCTH.

OO0ydaroluiics He BIageeT
WM B HEJOCTATOYHOM
CTEICHH BIIA/ICCT HABBIKAMH
HCIOJIb30BaHMUsI IIPOTPAMMHBIX
CPEICTB MaTeMaTHIECKOTO
MOJICIMPOBAHUS KOHCTPYKIIUIT
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX KOMIUICKCOB
IS aHAIN3a HATIPSHKESHHO-
neopMHUPOBaHHOTO
COCTOSIHHS M OLICHKH
MPOYHOCTH.

OO0yuJaromniuiicst He B
MOJTHO#T Mepe BrajgeeT
HaBBIKAMH
UCIIOJIE30BAHUS
IPOTPaMMHBIX CPEACTB
MaTeMaTHIeCcKOro
MOJCIPOBAHUS
KOHCTPYKLUH
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMILICKCOB JUTS aHAH3a
HaIpsHKESHHO-
nedopMHpOBaHHOTO
COCTOSIHHS U OLICHKH
MPOYHOCTH.

Homnyckarores
3HAYUTEIbHBIC OITHOKH,
TIPOSIBIISCTCS
HEIOCTaTOYHOCTH
BJIa[ICHUSI HABBIKAMH TIO
pAly mokazarteneH,
OOGyuatomuiics
UCIBITHIBACT
3HAYUTCIbHBIC
3aTpyAHEHUs IpU
TIPUMEHEHUH HaBBIKOB B
HOBBIX CUTYaIHAX.

OOyyaronuncst YaCTHYHO
BJIajieeT HaBbIKAaMU
UCIIOJIb30BaHMS
MPOTPaMMHBIX CPEACTB
MaTeMaTHIeCKOTro
MOJEIMPOBAHUSA
KOHCTPYKLUH
TPaHCIIOPTHO-
TEXHOJIOTHYECKHX
KOMIIJICKCOB JIJIsl aHAJIM3a
HaNpsKEHHO-
neopMUpPOBaHHOTO
COCTOSIHUS M OLICHKU
MIPOYHOCTH.

HaBsiku 0cBOEHBI, HO
JIOITYCKaroTCs
HE3HAYHUTEIbHBIC OMNOKH,
HETOYHOCTH, 3aTPyTHEHUS
IIpY [IEpEHOCE YMEHUI Ha
HOBBIE, HECTaHJapTHBIC
CHUTYaIIH.

OO0yuaromuiics B
MOJTHOM 00beMe
BIIANICCT
HaBBIKAMHU
HCTIOTB30BaHUS
TIPOTPAaMMHBIX
CpencTB
MaTeMaTHIECKOTO
MOJICITAPOBAHHS
KOHCTPYKLIUAU
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX
KOMILICKCOB JIJIst
aHanmm3a
HATIPSKECHHO-
Ie(OPMHUPOBAHHO
T'O COCTOSTHUS U
OIICHKHU
MIPOYHOCTH.
CB00OIHO
TIpUMEHSET
MOJIyYEHHBIE
HABBIKH B
CUTYyAIHIX
MOBBIIICHHOU
CJIOHOCTH.

OIIK-5

Cnoco0eH NpuMeHATh HHCTPYMeHTapuil popMan3aluy HAYyYHO-TeXHHYEeCKUX 3a1a4,

HCMOJIB30BATH MPHUKJIATHOE IPOrPaMMHOe ofecriedeHue 115l MO/IeJINPOBAHUS U MPOEKTHPOBAHUS CHCTEM

¥ TPOIECCOB.

Kpurtepun onenuBanns

IToxasarensn
2 3 4 5)

3HATH: OOyyvarommiicst OO0yuaromuiics OO0yuaronuiics OO0y4atontuiics
MaTeMaTHYeCKUe JIEMOHCTPHPYET MOJHOE JEMOHCTPUPYET JEMOHCTPUPYET YaCTHYHBIC | TEMOHCTPUPYET
OCHOBBI OTCYTCTBHE WIIH HETIOJTHbIC 3HAHUS B 3HaHUA B 00nacTH TIOJTHBIC 3HAHUSA B
BBICOKOIPOM3BOAUT | HEJOCTATOYHOE COOTBETCTBUE | obyacTH MaTeMaTHYECKUX OCHOB obnactu
SNIbHBIX YUCJICHHBIX | 3HAHWH B 00JIACTH MaTeMaTHIECKUX OCHOB BBICOKOTIPOM3BOAUTENBHBIX | MaTeMaTHYECKHX
JITOPUTMOB, MaTeMaTHYeCKHX OCHOB BBICOKOTIPOU3BOJUTENILHBI | YHCICHHBIX AITOPUTMOB, OCHOB
NPUMEHSIEMBIX B BBICOKOIIPON3BOJUTEIILHBIX X YHCIIEHHBIX NPUMEHSEMBIX B BBICOKOIIPOU3BO/]
COBPEMEHHOM YHCJIEHHBIX aJITOPUTMOB, AITOPUTMOB, COBPEMEHHOM UTEJIBHBIX
MPOrpaMMHOM MPUMEHSEMBIX B COBPEMEHHOM | IIPUMEHSIEMBIX B MPOrpaMMHOM YHUCIIEHHBIX
obecrieueHnn POrpaMMHOM 00€CTIeUeHUH COBPEMEHHOM obecrieueHnn AITOPUTMOB,
MaTeMaTH4eCcKOro MaTeMaTH4ecKoro MPOrpaMMHOM MaTeMaTH4eCcKoro MPUMEHSEMBIX B
MOJIETTMPOBaHHUS MOJIEITMPOBAHHMS obecrieueHnN MO/JIETTMPOBAHHUS COBPEMEHHOM
HarpsHKeHHO- HarpspKeHHO- MaTeMaTH4eCKOTo HarpsKeHHO- IIPOTrpaMMHOM
nedopmupoBaHHOr | JIepOPMUPOBAHHOTO MO/IETTMPOBaHHUS neopMHpPOBAaHHOTO obecrieueHnN
0 COCTOSIHHS U COCTOSTHHSI M OLICHKH HarpsKeHHO- COCTOSIHHSL M OLICHKH MaTeMaTH4ecKOro
OLICHKH IIPOYHOCTH | IIPOYHOCTH KOHCTPYKIMH neopMHpPOBaHHOTO MPOYHOCTH KOHCTPYKIMH MOJIETTMPOBAHHUS
KOHCTPYKILIMH TPaHCIIOPTHO- COCTOSIHHS M OLICHKH TPaHCIIOPTHO- HarpspKeHHO-
TPaHCIIOPTHO- TEXHOJIOTUUECKHX MPOYHOCTH KOHCTPYKIMHA | TEXHOJIOTHYECKUX neopMUPOBaHHO
TEXHOJIOTUYECKHX KOMILIEKCOB. TPaHCIIOPTHO- KOMILIEKCOB, HO IO COCTOSIHUS U
KOMILIEKCOB. TEXHOJIOTUUECKHX JIOMYCKAIOTCs OLICHKH
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KOMILIEKCOB. HE3HAYMUTENbHBIE OMIMOKH, | IPOYHOCTH
Jonyckarorcst HETOYHOCTH, 3aTPyJHEHHUS. | KOHCTPYKIMH
3HAYUTENbHBIC OIINOKH, IIPY aHAJTUTUYECKUX TPaHCIIOPTHO-
HPOSIBIIAETCS olepanysx. TEXHOJIOTNYECKUX
HEJOCTaTOYHOCTh 3HAHH, KOMILJIEKCOB,
IO psITy TTOKa3aTeset, cBOOOTHO
oOygaromuiics oTepHupyeT
HCTIBITHIBACT nproOpe-
3HAYUTEIbHBIC TEHHBIMU
3aTpyJHEHHS IPU 3HAHMSMH.
OIIEpUPOBAHNH 3HAHUSIMHU
NP UX NIEpeHoce Ha
HOBBIC CUTYalUH.
yMeThb: OO6yuaronuiicst He ymeeT win B | OOydaromuiics OO6ydatontmiics OO0yuatontuiics
HPECTaBIATh HEJOCTaTOYHOU CTETICHU JEMOHCTPHUPYET HEIOJIHOE | JIEMOHCTPUPYET YACTUYHOE | JIEMOHCTPUPYET
OT/ICNIbHBIC yMeerT: COOTBETCTBHE COOTBETCTBHE CICAYIOINX | HOJIHOE
KOHCTPYKTUBHBIC TIPEACTaBISTh OTJEJbHBIC | CIEAYIOIINX YMEHUIL: YMEHHH: COOTBETCTBUE
JJIEMEHTHI KOHCTPYKTUBHBIE  3JIEMEHTHI CIIETYFOLITHX
TpaHCIIOPTHO- TPaHCIIOPTHO- MpEACTaBJIATL OTACJIbHBIC NpeACTaBJIATL  OTACJIBHBIC yMeHHﬁI
TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKHUX KOMIIJIICKCOB KOHCTPYKTHBHBIC KOHCTPYKTHBHBIC
KOMIIJICKCOB B BUJAC | B BUIC PacCYCTHBIX 3JIEMCHTBI TPAaHCIIOPTHO- OJICMCHTHI TpaHCIIOPTHO- MpEACTaBJIATh
pacUeTHBIX MaTeMaTHYeCKUX MOJIEICH; TEXHOJIOTUYECKUX TEXHOJIOTHYECKUX OT/ICIIbHEIC
MaTeMaTHIECKUX NPUMEHSATH KPUTCPUH KOMIUICKCOB B BHIE | KOMIUICKCOB B BUJIC | KOHCTPYKTHBHBIC
MOJIeIIeH; CTaTHYECKOI U yCTAIOCTHOM pacyeTHBIX pacyeTHBIX JIIEMEHTBI
NPUMEHSTD NPOYHOCTH NPHU OLICHKE MaTeMaTHIECKHUX MaTeMaTHYeCKUX MOJIeNiel; | TPaHCIOPTHO-
KPUTEPUH PE3yIbTaTOB BBHITOJHEHHOTO MOJICIIeH; NPUMEHSATH KPUTEPUH TEXHOJIOTHYECKUX
CTATHYCCKOH U MaTeMaTHIECKOro NPUMEHSATH KPUTEPUH CTaTUYCCKOH U KOMIUIEKCOB B
yCTaJIOCTHOH MOJICTIMPOBAHMUS HANPSHKEHHO- | CTaTUYECKOH U YCTaJIOCTHO# MPOYHOCTH BUJIE PACUETHBIX
IIPOYHOCTH IIpU neGOopMHUPOBAHHOTO YCTaJIOCTHOW MMPOYHOCTHU IIpYU OLIEHKE PE3yJIbTaTOB MaTEeMaTUYECKUX
OLICHKE COCTOSIHHA. NIPY OIICHKE PE3YJIbTATOB | BBIOJIHEHHOTO MoJIeNei;
PpE3yIbTaTOB BBITNIOJIHCHHOI'O MATEMaTUYCCKOI'O MMPUMCHATH
BBITIOJIHCHHOI'O MaATEMaTUYCCKOI'O MOACJIMPOBaHUA KpUTCpun
MaATCMaTU4YCCKOI' O MOJECJIMPOBAHUA Hanps>KEHHO- CTAaTUYECKOM U
MOJCITUPOBAHUS HaIpsHKSHHO- nehOpMUPOBAHHOTO YCTaJOCTHOM
HaIpsHKSHHO- nehOpMUPOBAHHOTO COCTOSIHHS. HPOYHOCTH MPU
JnehOpMUPOBAHHOT COCTOSHHSI. OLICHKE
0 COCTOSTHHSL. VMeHUs OCBOCHBI, HO pe3yJIbTaTOB
Homyckarores JOIYCKAIOTCSI BBINIOJIHEHHOTO
3HaYMTEJbHBIC OLINOKY, HE3HAYHTeNbHbIC OUIMOKH, | MaTeMaTH4eCKOro
TMIPOABIACTCSA HETOYHOCTH, 3aTPYAHCHUA MOACINPOBAHUA
HEJI0CTaTOYHOCTb NIPY NepeHOCce YMEHHH Ha HarpsHKeHHO-
BJIaJICHUS HABBIKAMH T10 HOBBIE, HECTAHIAPTHBIE neopMUpPOBaHHO

pAly mokazartenen,
OO6yuatouuiicst
HCTIBITHIBACT
3HAYHTEIILHBIC
3aTpyIHEHUS MIPH
TIPUMEHEHUH HaBBIKOB B
HOBBIX CUTYaIHsX.

CUTYyaIUH.

T'O COCTOSHMUA.

CB000OIHO
onepupyer
pHOOPETEHHBIM
U YMEHUSAMH,
MIPUMEHSIET UX B
CUTYaLUsAX
MHOBBIIIEHHON
CIIO’KHOCTH.

BJIAJETh:
HaBBLIKAMU
HCIIOJIb30BaHUS
OJTHOM U3
COBPEMEHHBIX
BBIYHUCIIUTCIIbHBIX
porpamm,

OO0y4aromuiics He BIaieeT
WM B HEJOCTATOYHOM
CTENeHH BJIAZICET HABBIKAMU
KCIOJIb30BaHUs OJTHOM U3
COBPEMEHHBIX
BBIYHCIIUTECIBHBIX IIPOTrpaMMm,
peanu3yoe MeTo

OOyJaromniuiicst He B
MIOJIHOW Mepe BilasieeT
HaBbIKAMHU
WCIIONIb30BaHMs OJHOH 13
COBPEMEHHBIX
BBIYUCIIUTCIIbHBIX
[IPOrpaMM, peau3yroien

OOy4aronuiics 9aCTHIHO
BJIaJIeeT HABBIKAMU
HCIIOJIb30BaHUs OJIHOW 13
COBPEMEHHBIX
BBIYHCITUTEIBHBIX
[porpaMm, peaanu3yromein
METO]T KOHEYHBIX

OO0y4aromuiics B
IIOJIHOM 00BeME
BIIAJIEET
HaBBIKAMU
HCIIOIB30BaAHUS
OJIHOM U3
COBPEMEHHBIX
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peanusyromei
METOJl KOHEYHBIX
9JIEMEHTOB, JUIsl
MaTeMaTHIECKOTO
MOJICTTMPOBAHUS
HaIpsKEHHO-
nepopMHPOBaHHOT
0 COCTOSIHUS
KOHCTPYKLUH
TPaHCIIOPTHO-
TEXHOJIOTUYECKHX
KOMILIEKCOB.

KOHEYHBIX JIEMEHTOB, JUIsl
MaTeMaTH4ecKoro
MOJICIIMPOBAHMS HANPSKEHHO-
neopMHUPOBaHHOTO
COCTOSIHUSL KOHCTPYKLMI
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMIIJIEKCOB.

METOJI KOHEYHBIX
JJIEMEHTOB, JUIsl
MaTeMaTH4eCKOTo
MOJIETTMPOBaHUS
HaIpsKEHHO-
Te(OPMHIPOBAHHOTO
COCTOSIHUSL KOHCTPYKIMI
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
KOMILJICKCOB.

HonyckaroTcs
3HAYUTENbHBIC OIIUOKH,
MPOSIBIISETCS
HEeI0CTaTOYHOCTh
BJIaJICHISI HABBIKAMH TIO
psioy NoKa3aTeneu,
OO6y4atontmiics
HCTIBITHIBACT
3HAYHTEIILHBIC
3aTpyAHEHUS MIPH
MMPUMEHCHUN HAaBBIKOB B
HOBBIX CUTYyalUAX.

9JIEMEHTOB, IS
MaTeMaTH4ecKoro
MOJICTTMPOBAHHUS
HaIpsKEHHO-
Te(OPMHIPOBAHHOTO
COCTOSIHUSL KOHCTPYKLMIT
TPaHCIIOPTHO-
TEXHOJIOTHYECKHX
KOMILIEKCOB.

HaBsiku 0cBOEHBI, HO
JIOTyCKaroTCA
HEe3HAYMTENIbHbIC OLINOKH,
HETOYHOCTH, 3aTPYyIHEHUS
IIpU IIepeHoce YMEHUH Ha
HOBBIE, HECTAHAAPTHEIE
CHUTYaIIH.

BBIYUCITUTEIHHBIX
porpamm,
peanuzyroiei
MeTOJ KOHEUHBIX
AIIEMEHTOB, IS
MaTEeMaTHIECKOTO
MOJICITAPOBAHHS
HaTIPSKEHHO-
ne(OPMHUPOBAHHO
T'O COCTOSTHHS
KOHCTPYKLIUAN
TPaHCHOPTHO-
TEXHOJIOTHYCCKUX
KOMILIICKCOB.
CoboaHO
TIpUMEHSET

IOy ICHHBIC
HaBBIKH B
CUTYAIHIX
MOBBILIECHHON
CJIO)KHOCTH.
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[[Ixanbl OLEHWBAaHHS PE3YJIBTATOB MNPOMEXKYTOYHOM AaTTECTAllMM M HX
OTMCAHUE:

dopMa NPOMeKYTOYHOM aTTeCTAIUM: IK3AMEH.

[IpomexyTouHas aTTectanus oOyJaromuxcs B popMe 3Kk3ameHa MpoBOIUTCS
M0 pe3yJibTaTaM BBITOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW AWCIUIUIMHE (MOJYJI0), MPU 3TOM YYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TedueHue cemectpa. OlieHka
CTETICHU JTOCTUXKEHUS OO0YYaONIMMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCIUIUIMHE (MOYJI0) TPOBOJIUTCS NPErojaBareieM, BEAYIIUM 3aHSITHS 110
IUCIUIUIMHE  (MOAYJIO)  METOJOM  dSKchepTHoM  oueHku. [lo  uToram
IPOMEKYTOYHOM aTTecTallui MO JAUCHUIUIMHE (MOJYJIO) BBICTABISIETCS OICHKA
«OTIIMYHOY», «XOPOULIO», «yIOBIETBOPUTEIIBHOY UJIU «HEYIOBIETBOPUTEIIBHOY.,

K nOpoMexyTodHOl — aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJIEHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOM paboOThl, MTPEAYyCMOTPEHHbIE paboueit
MporpaMMoi O JUCHUIUIMHE MaTteMaTH4ecKoe MOJICIMPOBAHKUE TPaHCIOPTHO-
TEXHOJOTUYECKUX KOMILJIEKCOBY: MPOIILIN MPOMEKYTOUHBIA KOHTPOJIb.

[IIxana oueHNBaHuA Onucanue

BeimonHensl Bce BHIBI y4eOHOW paboThl, NPEAYCMOTPEHHBIE
yueOHbIM 11aHoM. CTYIEHT JeMOHCTPHPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEACHHBIM B TaOnMLax IIOKa3aTenew,
OIEpUpPYET MPUOOPETEHHBIMM 3HAHUSIMH, YMEHUSMH, HAaBBIKAMH,
IIPUMEHAET UX B CUTyalUsAX IOBBIILICHHOW CIIOXKHOCTH. lIpu sTOoM
MOTYT OBITh JIONYIIEHBl HE3HAUYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTPYAHECHUS IIPU AHAIUTUYECKUX OIEpaLUsX, IEPEHOCE 3HAHUM U
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUU.

OTJIINYHO

BrimonHeHsI Bee BHIIBI yUeOHOM paboThl, MPeyCMOTPEHHBIE
y4EOHBIM IUIaHOM.

OO0yuaromuiicst IeMOHCTPUPYET YACTHYHOE COOTBETCTBUE 3HAHHM,
Xopo1io yYMEHUH, HaBBIKOB 1O IpeaMeTy. HaBbIkM OCBOEHBI, HO IOITYCKAOTCS
HE3HAYNTENIbHBIC OMTMOKH, HETOUHOCTH, 3aTPYAHEHUS TIPU TIepeHOCe
YMEHHUI Ha HOBBIE, HECTAHAPTHBIE CUTYAIIUU.

BrimonHeHsI Bee BHIIBI yUeOHOI paboThI, MPeyCMOTPEHHBIE
y4EOHBIM IUTAHOM.

OO0yuaromuiicsi IEMOHCTPUPYET 3HAUUTEIbHBIEC OMUOKH, MPOSBIISET
VY 10BIE€TBOPUTENBHO | HEJOCTATOUYHOCTh 3HAHUM, YMEHUM M BIIAJEeHUS HaBBIKAMH IO
HECKOJNBKAM TeMaM mpeaMera. OOYYaromuiics HCIBITBIBAET
3HAYUTENbHbIE 3aTPYAHCHHS TIPU MPUMEHEHUH YMEHUN U HaBBIKOB B
HOBBIX CUTYAIIHSX.
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He Bemonmnen oauH wim Oojee BHAOB y4eOHOW paboOTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM I1aHOM. CTYIEHT JEMOHCTPUPYET
HEIOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HAaBBIKOB MPUBEICHHBIM B
TaONUIaX [OKa3aTeslei, JJOMyCKAIOTCS 3HAYMTEIbHBIC OIIUOKH,
MPOSIBIIACTCS OTCYTCTBHE 3HAHWW, YMEHHWH, HABBIKOB II0 PSay
HOK%aTeHef/'I, CTyIIeHT HCIIBITHIBACT 3HAYUTCIIBHBIC 33prIIHeHI/I$I
IPH ONEPUPOBAHUHU 3HAHMSAMH W YMECHHSIMH TPH UX IIEpPEHOCE Ha
HOBBIC CI/ITyaI_[I/II/I.

HeynosnerBopurensHo

@OH/IbI OLICHOYHBIX CPEACTB NPEJICTABICHBI B MpHIOXKeHUU 4 K paboueit
porpaMme.

@oHbI OLIEHOYHBIX CPEICTB MpeACTaABJIEHbI B PUJIOKEeHUM 2 K padoueil
nporpamme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecieyeHne JUCIIUILIUHBI.

a) OCHOBHAasI JIMTepaTypa:

1. MogenupoBaHue CUCTEM U TpolieccoB: yueOHUK it By30B / B. H. Bonkosa [u
np.] ; mox penakuuent B. H. Bonkosoi, B. H. Ko3znoBa. — Mocksa: M3natenscTBo
FOpaiit, 2022. — 450 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-7322-8.
URL: https://urait.ru/bcode/489154

0) JOMOJIHMTEeIbHAS JIUTEepaTypa:
1. Peiiznun, B. 1. Marematuueckoe MOCIUpOBaHUE : yuyeOHOE MOcoOue s
By30B / B. W. Peitznun. — 2-¢ u3x., nepepab. u gon. — Mocksa : M3gaTenscTBo
FOpaiit, 2022. — 126 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-08475-7.
URL: https://urait.ru/bcode/490343

B) MporpaMMHoe o0ecrieueHne H HHTePHEeT-pecypcehl:
[IporpammHuoe obecnieueHue:
- YHUBEpCAJIbHAs MporpaMmma MeTojia KOHCUHBIX 3JIEMEHTOB, TPUMEHsIeMast Ha
NPEIPHUATHIX MAIIMHOCTPOCHHSI,
- yHUBepcalibHas TmporpamMma 3-D mpoekTupoBaHuWs, TpHMEHseMas Ha
NPEINPUITASIX MAIIMHOCTPOCHHSI,
- o(pricHOE MpOorpaMMHOE OOecTIeUeHHE.

HNHTEepHET-pECYpCHI HE IPEAYCMOTPEHBI.

8. MaTepuajibHO-TEXHUYECKOe o0ecredeHue TN CIUTIIUHbI.

° Ayautopust i JEKUMOHHBIX W mpakThueckux 3ansatuid H-210:
CTOJIbI Y4eOHbIE CO CKaMbsSMH, ayJIUTOPHAs JOCKA, HACTEHHBI MPOEKIIMOHHBIN
sKkpaH. Pabouee mecTo npenopasarens: CToil, CTYJI.

° KoMmmbproTepHslii  KJIacC:  CTOJIBI, CTYJbs, MapKepHas JIOCKa,
KOMIIBIOTEPHl C TMPUKIAIHBIM TEMATHYECKUM MPOTrpaMMHBIM 0OecTieYeHUEM,
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MOJBECHOM MPOEKTOpP ¢ MHTEPAKTUBHOM JOCKOM. Pabodee MecTto mpemnoiaBaTess:
CTOJI, CTYJ, KOMITBIOTED.

9. MeToauyecKkue peKOMeHIALMH IS CAMOCTOSITEIbHOI padoThI
CTY/JAEHTOB.
3amauamMu CaMOCTOSITEIbHON pabOThI CTYACHTOB SIBJISIIOTCS:

1. Cucrematuzauus M 3aKpEIUICHUE IOJYYEHHBIX TEOPETUUYECKUX
3HAHUU U NMPAKTUYECKUX YMEHUU CTYJCHTOB;

2.  YruyOseHue v pacuIMpeHre TEOPETUUECKOM MOATOTOBKH;

3.  ®opmupoBaHHe YMEHUH HCIOIH30BATh HOPMATUBHYIO, ITPABOBYIO,
CIIPaBOYHYIO JOKYMEHTAIUIO U CIICIUATBHYIO JIUTEPATYPY;

4. Pa3BuTHE TIO3HABATENIbHBIX  CIIOCOOHOCTEN U  aKTUBHOCTHU
CTYJICHTOB, TBOPYECKOM HHHUIIMATUBBI, CAMOCTOSITEIHLHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

5. Hcnonw3oBaHue Marepuasia, COOpaHHOTO U TMOJIYYEHHOTO B XOJIe
CaMOCTOSITENIbHBIX 3aHSATUN Ha TNPAKTUYECKUX 3aHATUAX, MPH
HAITMCAaHUH KYPCOBBIX M BBIMYCKHON KBaTM(UKAMOHHOW paboT,
U1t 3 PEKTUBHOM MOATOTOBKH K HTOTOBBIM 3a4€TaM M SK3aMEHAM.

W3yyeHne  IUCUUIUIMHBI  JOJDKHO  CONPOBOXKIATHCS  MHTEHCHUBHOM
CaMOCTOSATENIbHON PabOTOM CTYJEHTOB C PEKOMEHIOBAaHHBIMH MPENOJaBaTEIIMU
JUTEPaTypHBIMA UCTOYHUKAMH M C MaTepuaIaMu, MOTYYCHHBIMU Ha JICKIIMOHHBIX,
INPAKTUUECKHUX 3aHATUSAX U JabopaTtopHbIX paboTax. CTyIEHT NOJKEH NOMHUTH,
YTO HAUYMHATh CaMOCTOSITENIbHBIC 3aHATUS CJEIyeT C IEpPBOro JHSA H3YyYEHHUs
JUCLMIUIMHBL U IPOBOAUTH MX PErysipHO. OUeHb BAXKHO MPUIIOKUTH MAKCUMYM
yCUJIU#, BOJIM, YTOOBI 3aCTaBUTh ce0s1 paboTaTh C MOJIHOM HArpy3koi ¢ IepBOTo
TTHSL.

Kaxaplii CTyIeHT MAOKEeH caM IUIaHMpPOBaTh CBOKO CaMOCTOSITENIbHYIO
paboTy, MCXOHSd W3 CBOMX BO3MOMKHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET
BBITIOJTHEHHUE PAOOTHI, co3gaeT Oojiee CHOKONHYI OOCTaHOBKY, UTO B WTOTE
MOJIOKHUTENBHO CKA3bIBAETCS HA YCBOCHUU MaTepuaia.

Ha ocHoBe wH3yueHHS pPEKOMEHJOBAHHOW JIUTEPaATyphl I€IecO00pa3HO
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHMHOB, TMIOJOKEHUA U ONpeIeSIeHUH,
TpeOYIOIIKX 3alIOMUHAHUSA U HEOOXOAUMBIX ISl OCBOEHUS Pa3/IeiOB IUCLUUILIUHBI.
JUist  minonoTBOpHOW pabOThl HEMAJIOBAXHOE 3HAYEHHE HMEET OOCTaHOBKA,
opranuzamusi pabouyero mecra. HyxHo 100UTBCS, 4TOOBI MeCTO PabOTHI TIO
BO3MOKHOCTH OBLIO MOCTOSIHHBIM. PaboTa Ha MPUBBIYHOM MECTE JIeTIaeT ee Ooiee
1040TBOPHOM. [IpoayKTUBHOCTH pabOThI 3aBUCUT OT MPABHIIBHOTO YEpEeIOBaHUS
TpyZda u oTabixa. [loaToMy Kaxkple yac Ui JBa CiaeayeT JenaTh, nepepsiB Ha 10-
15 muHyT. BbIXOAHBIE THU Jy4llle MOCBSTUTh AKTUBHOMY OTIBIXY, 3aHATHUAM
CIIOPTOM, MPOTYJIKaMH Ha CBEKEM BO3JAyXe M T.1. Jlake mepexiatodeHue ¢ 0JHOTrO
BUJIa YMCTBEHHOU pabOThI HA APYTON MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (hopMm 00yuyeHus u
KOHTPOJISI CaMOCTOATENbHON paboThl. KOHCYNbTHpOBaHHUE NpenanonaraeT 0coobM
oOpa3oM  OpraHM3OBaHHOE€  B3aUMOJEHCTBHE  MEXIy  MpenojaBaTesieM-
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KOHCYJIbTAHTOM MW CTYACHTAMH, HAIIPABJICHHOC Ha pa3pClICHHUC HpO6JI€M )41
BHECEHHE MO3UTUBHBIX U3MEHEHUH B ACATCIbHOCTD CTYJACHTOB.

9.1 MeTounquKne YKa3aHus 110 BBINIOJIHEHUIO M O(l)OpMJIeHI/IIO
BBINIOJJHEHHBIX MPAKTUYC€CKUX 3az1aHm”4 o TMCIOMIIJIMHE «MaTtemaTuveckoe
MOACTUPOBAHNEC TPAHCIIOPTHO-TEXHOJOTHYCCKHUX KOMILJIEKCOB»

9.1.1 Tpe6oBanusi kK 0(p)oOpMJIEHUIO BHIMOJTHEHHBIX MPAKTHYECKHUX 3aIaHUI
e BrinonHeHHOE MpakTUYECKOE 3aJjaHue AOKHO OBITh O(QOPMIIEHO Ha JIUCTax
dbopmata A4 co CIEayIOUIMMH TOJISIMHU:

e JleBoe - 25 MM
e Bepxnee - 15 wmwm.
e JlpaBoe - 15 mmMm.
e Hmxnaee - 15 Mm.

e BrInoJHEHHOE MPAKTUYECKOE 3aJaHue JOJDKHO UMETh  TUTYJIBHBIM  JIUCT.
[Ipumep odopmieHUs TUTYIBHOTO JUCTa MOKa3aH B MPHUJIOKCHUU.

e BrinonHeHHOE NPAKTUYECKOE 3aJaHHE JOJDKHO  COJEpXKaTh  CIEAYIOIINE
pasnensbl:

Conepxanue.

Beenenue.

OcHOBHas 4acTk.

3aKItOUYCHHE.

COucok MCHOJIb30BaHHON JIMTEPATYPHI.

[Ipunoxenus (He SBISIIOTCA 00s3aTENBHOM YacCThIO OTYETA).

e CrpaHulbl OTYe€Ta  JOJDKHBI  OBITh  TpOHYMepoBaHbl.  Hywmeparus
HAYMHAETCs] CO BTOpOW cTpaHulbl. Ha TUTyIBbHOM JIMCTE HOMEpP CTpaHULIE
HE TMPOCTaBISAETCS.

e B ocHOBHOW 4YacTu HaxoIATCA BCE MPOHYMEPOBAHHBIC TJIaBbl, maparpadsl u
noamnaparpadsai.

Hymepanust maparpadoB u nojanaparpadoB TPOU3BOIATCS CIEAYIOINIUM

oOpazom:

o IlepBas nudpa obo3HAUaET HOMEpP TJIABBHI.

e Bropas mudpa - nopsaakoBslii Homep mnaparpada.

e Tperhs mudpa - MOPAIKOBBIA HOMeEp mojnaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 rnaBbel 3:

e |l Onucanue pacyeTHOM cXeMbI

e 3.2 I'paHnYHbIE YCJIOBHA

e 3.2.5 I'paHuyYHbBIE YCJIOBHUA MO NEepPeMelIEeHUAM

Hymepaiusi pucyHKOB TPOU3BOAMTCS CIAEAYIOIIUM OOpa3oM:
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e IlepBas uugpa ob603HayaeT HOMEp IJIaBBlI.
e Bropas mudpa - mopsaKOBbII HOMEp PUCYHKA B IJaBe.

Hanpumep, pucyHOK B TJaBe 3, UMEIOUIMI MOPSAKOBbIA HOMep 11:

e Puc. 3.11. /IluamoroBoe OKHO BBOAA HCXOJHBIX JAaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBhI, Maparpada, moamaparpadga u puUCyHKa HE

ctaBuTca. Ha3BaHue ri1aBbl MUIIETCS 3arJIaBHBIMU MTOJTYKUPHBIMU OyKBamu.
Hazpanwus nmaparpados u noanaparpadoB MHUIITYTCS CTPOUHBIMU
MOy KUPHBIMUA OyKBaMH, 3a HCKJIFOYEHUEM NIEPBOM OYKBBI, 3ar1aBHOM.

[Toamaparpagsl MOTYT OBITH BBIJIEJIEHBI KYPCHUBOM.

Hymepamusi  ucnosnb3oBaHHOM — JHUTEpaTypbl  MPOU3BOAUTCS  JHOO B
angaBUTHOM MOpsAKe, JUOO MO Mepe CChUIOK Ha HEe B TEKCTE KypCOBOMU
paboTHI.

[Ipumepbl oQopMIICHHS JIUTEPATYPHI.
Knaurn:

e bunepman B.JI. — Teopus mexannueckux konedanuii. — M.: Brici. mkona,
1980. — 408 c.

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

e bopucos 10.C., bnarosemenckuit FO.H., [Imutpuuenko C.C.,
[TankpaToB H.M. AHa/in3 IpUMEHNMOCTH YPAaBHEHUW U UCCIIEIOBAHUE
dbopmbl KpuBOH ycTanocTH // 3aBoackas 1adboparopus. Jlmarnoctuka
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.
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9.1.2 TpeGoBanus K coiep:KAHUIO PA3/IeJI0OB BHINOJHEHHBIX MPAKTHYECKHUX

3aJaHui

1. B comep:kaHuM JOJDKHBI OBITH TIPEJCTABICHBI Ha3BaHWUSA BCEX TJIaB,
naparpadoB u mojanaparpadoB ¢ ykKazaHHEM HOMEPOB HayajbHBIX CTPAHMII.

2. Bo BBegeHMH 00OCHOBBIBACTCS AaKTYaJbHOCTh W CTaBUTCA II€JIb PalOTHI,
MEePEUYUCIIAIOTCS pellaeMble 3a7ayd M JaeTcs KpaTKoe CoJIep)KaHHE BCEX

IJ1aB.

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

ITIOCTAaHOBKA 3aJ1a4.
TGOpCTI/I‘ICCKaﬂ pa60Ta MOXKET HOCUTh ONHUCATECIIbHBIN WU

MCTOI[I/I‘IGCKI/H?I XapaKTep.

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

3a1a4uM.

Ilpumepnwiii I1aH OCHOBHOM YaCTH

[ToctanoBka 3amaun. CBeaeHUI 00 OOBEKTE WCCIEOOBAHUS U
00JIaCTH MAIIMHOCTPOCHHUSI.

TeopeTndueckue OCHOBbI  pEUIEHUA  33/la4yd, HCIHOJIb3YEMBIE
aJITrOPUTMBI.

Ornucanue TporpaMMHOT0 00eCIIeUeHHS

HcxonHbie TaHHBIE, OTMCAHUE PACYETHOW CXEMBI.

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

OnurcaHue TUIIOB KOHEYHBIX AJIEMEHTOB.

HNudopmanus 00 ycinoBUsIX 3aKpEIICHUS U HArpYy>KEHHUS.
[TocnenoBaTenbHOCTh  (OPMUPOBAHUS ~ MOJACIH  CPEICTBAMU
nporpammbel MKD, 0cOOEHHOCTH MOATOTOBKH MO/IEIIH.
HNudopmarus o mporecce penieHus 3a1auu.

CBeneHuss O KOMIBIOTEPE, XapaKTEpUCTHKaX mporpammbl MKO
(Ha3BaHue, BEpCUs, BO3MO>XHOCTH), HEOOXOIUMBIX
BBIYUCIUTEIBHBIX peCypcax, BpEMEHH PEIICHHUS.

AHaln3 Pe3yiabTaTOB PACUETOB.

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

5. B npuioxkenue BbIHOCUTCS HHGOPMALMOHHBIN MaTepual, He TpeOYIOIIHii
JETANbHOIO PAaCCMOTPEHUSI B OCHOBHOM 4acTH (Hanmpumep, Tadauipl, rpaduki,
PHUCYHKH, TUCTUHTH IPOTPAaMM U T.I1.)
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9.1.3 TpeGoBaHus K BbINOJHEHUIO IPAKTHYECKUX 3aJaHUM

1. IlpakTrueckoe 3aJaHue OJDKHO OBITh O(QOPMIICHO COTJACHO TpPeOOBaHUIM
YKa3aHHBIM BBIIIIE.

2. CoxepxaHWe  MPAKTHYCCKOTO  3aJaHUs  JOJDKHO  COOTBETCTBOBAThH
MIEPEYUCIICHHBIM BBIIIE TPEOOBAHUSM.

3. IlpakTtudeckoe 3aJaHue JODKHO OBITH CIAaHO 332 JBE HENENW 10 OKOHYAHHS
cemecTpa.

10.MeToanuyeckue peKoOMeHAalMuU 1JI5 NpenoaaBaTeas

B3anmopeiicTBue MpenojaBaTesss CO CTyAEHTaMHU MOYKHO pa3eliuTh Ha
HECKOJIbKO COCTaBISIIOIIMX — JICKIIMOHHBIC, NPAKTUYECKHE M J1aOOpaTOpHbIE
3aHATAA W KOHCyJbTHUpOBaHue. I[IpemomaBarens ITOMKEH MOCIEIOBATEIBHO
BBIYMTATh CTYAEHTAM pAX JEKIUH, B XOJE€ KOTOPBIX CIEAYET COCPEAOTOYUTH
BHUMAHHE Ha KIIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOrO0 Marepuania, a
TaK)K€ OpPraHru30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUIEHUE CTYJEHTOB, CTUMYJIHPOBATH CaMOCTOSITEIBHOE
U3BJICUCHHE UMH HEOOXOIMMOM HH(POPMALMH U3 Pa3IUYHbIX HCTOYHHUKOB,
CPaBHUTEIIHBIM aHAJIN3 METONOB PEUICHHWH, CONOCTABICHHUE IOJy4YEHHBIX
pe3yNbTaToB, POPMYIMPOBKY U apPIYMEHTAILIMIO COOCTBEHHBIX B3TJIS/IOB HA MHOTHE
CIIOpHBIE TPOOJIEMBI.

[lepen HavanoM mpenogaBaHUs NPENoIaBaTEN0 HEOOX0AUMO:

- U3Y4YUTH PabOYyI0 MPOrpaMMy, IS U 3a/1a4d JUCITUTUTHHBL

- YETKO MPEJICTaBIATh ce0e, KaKue 3HaHUS, YMEHUS U HABBIKU JIOJDKEH MTPUOOPECTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMU y4eOHOU paboThI;

- U3YYHUTh COJIEPIKAHNUE PA3AEIIOB TUCIUIUINHBI.

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

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBATH MECTO M POJIb M3ydaeMou
TEMbl B Y4Ye€OHOW IHMCLUMIUIMHE, PACKpBITh €€ MpaKkTUYecKoe 3HaueHue. Eciu
YUTAETCs HE NepBast JEKIUs, TO HEOOXOJUMO YBSI3aTh €€ TEMY C IpeablIyleH, He
Hapylas JIOTUKUA U3JI0KEeHUsI ydeOHOro maTtepuaina. JIeKIuio clieyeT HauyuHaTh,
TOJIbKO 4€TKO 0003HAUUB €€ XapaKTep, TEMY U KPYT T€X BOMPOCOB, KOTOPHIE B €€
X0J1e OyyT paCCMOTPEHBI.

B OCHOBHOW YacTu JIEKITMU CIEAYyeT PacKphIBaTh COJIEPKaHUE YUEOHBIX
BONPOCOB, AKIIEHTUPOBAaTh BHUMAHUE CTYJACHTOB Ha OCHOBHBIX KAaTErOpHUsX,
ABJICHUSIX U TIpOIEccax, OCOOCHHOCTAX MX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh U
coJiepKaHUe PA3TMYHBIX TOYEK 3PEHUS] U HAYUHBIX MOAXOAOB K OOBICHEHHIO TEX
WIM UHBIX SIBIIGHUA U mporeccoB. Creayer apryMeHTUPOBaHO OOOCHOBAaTh
COOCTBEHHYIO TO3ULHMIO MO CIHOPHBIM TEOPETHYECKUM Borpocam. [IpuBoauThH
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npuMepsbl. 3aJaBaTh MO XOAY M3JIOKEHHUS JIEKMOHHOTO MaTepralia pPUTOPUIECKUE
BOIIPOCHI M CaMOMYy JlaBaThb Ha HHUX OTBET. DTO CIOCOOCTBYET aKTHUBU3ALMU
MBICTUTEIBLHON JIESTEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpEca
K Marepuany JEeKLUHH, €€ conaepxaHuto. IlpenonaBarenb OOMKEH pPYKOBOJWUTH
paboTOif  CTYAGHTOB 1O KOHCHEKTUPOBAHUIO  JIGKIMOHHOTO  MaTepuana,
MOTYEPKUBATh HEOOXOJUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUMN
U3y4aeMoi TeMbl, 0000 BBIIEISISI KATETOPUIHBIN arnmapar.

B 3axmrounTenbHON 4acTH JIEKIMH HE0OX0IuMO copMyIupoBaTh OOIIHE
BBIBOJIbI IO TEME, PACKPBIBAOLINE COAEP)KAHUE BCEX BOMPOCOB, MOCTABJIEHHBIX B
nexuuu. OOBABUTH TUIAH OYEPETHOTO0 CEMHUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSTHSA,
JaTh KpaTKUE PEKOMEHJALUWHU II0 IOJATOTOBKE CTYACHTOB K CEMUHApy WIIH
nabopaTopHoit pabore. OnpenenuTh MECTO U BpeMsl KOHCYJIbTAllMU CTYACHTaM,
MOKENABIIMM BBICTYIIUTh HA CEMUHApe ¢ JOoKiajaMu U pedeparamu 1O
aKTyaJbHBIM BOIIPOCAM OOCYKJa€MOM TEMBI.

[leap mpakTHUeCKUX M JaO0OPATOPHBIX 3aHATUNA - 00ECIEUUTh KOHTPOJIb
YCBOEHUS y4€OHOro Marepuasna CTyJEHTaMH, pacCUIMpeHHe U yriayOieHue 3HaHuMH,
MOJIYYEHHBIX UMM Ha JEKUUAX U B XOJI€ CaMOCTOATENbHOM padoThl. IloBbiieHne
3((PEKTUBHOCTU MNPAKTUYECKUX 3aHATHUI JIOCTUTAETCS IOCPEICTBOM CO3IaHUs
TBOPYECKOM OOCTAaHOBKM, pacrlojlararolieil CTYJEHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJIAJIOB U CYKIEHUH MO OOCYKIAEMBbIM BOIIPOCAM, YKEIAHUIO Y
CTYJIEHTOB NOpaldOTaTh Y AOCKHU MPH PELICHUH 3aau.

[Tocne kaxaoro JIEKIIMOHHOTO, JA0OPATOPHOTO M MPAKTUYECKOTO 3aHSATHUS
caenaTh COOTBETCTBYIONIYIO 3allMCh B )KypHajaX yyeTa IMOCEIIaeMOCTH 3aHSITUI
CTYJICHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYINI MPUYUHBI OTCYTCTBHS
CTyIEHTOB Ha 3aHATUAX. lIpoBoauTh TrpynmoBble W  HUHAWBUYaIbHBIC
KOHCYJIbTAllMM CTYJIEHTOB IO BOIPOCAM, BO3HUKAIOIIUM Y CTYJIEHTOB B XOAE HX
MOATOTOBKHY K TEKYIIECH U MPOMEKYTOYHON aTTECTAIMH M0 YYeOHON NUCIUILIINHE,
PEKOMEHI0BaTh B MOMOIIb YYEOHbIE U JPYrMe MaTepHalibl, a TAKXKE CIIPABOUYHYIO
JUTEPATYPY.

DK3aMeH WM 3a4eT MO AUCHUIUIMHE MPOBOAUTCS B (hOpME MUCHMEHHOIO
AK3aMEHa C MOCJEAYIONIeH WHIWBHAYyadbHOMU Oecenol cO CTyJIEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJIUPOBAHHBIX B 3aYETHBIX WJIM SK3aMEHALMOHHBIX Owierax. B
OWJIeT BHOCHUTCS JIBAa TEOPETUUYECKUX M OJIMH MPAKTHUECKUI BONPOC U3 PA3TUUHBIX
pa3zie’oB IUCUUILTMHBI 711 O0Jee MOJHOM MPOBEPKU 3HAHMM cTyAeHTOB. OleHKa
BBICTABIISIETCS TperoAaBaTeleM U OOBsBISETCS Mocie oTBeTa. [IpemomaBarens
MPUHUMAIOIIMNA 3a4eT WJIM 53K3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a
MPaBUJIBHOCTh BBICTABIICHHS OLICHKH.
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[Ipunoxenue 1.
CTpyKTypa U coep:kaHHe TUCHUILTHHBI «MaTeMaTHYecKoe MOJAeTHPOBAHUE TPAHCIOPTHO-TEXHOJIOTHYECKUX
KOMILJIEKCOB» 10 HATIPABJIEHUIO MOATOTOBKHU
23.04.02 «HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYecKkHe KoMILIeKkchbl (KoMnbroTepHoe MoeTMpOBaHMe U TPOYHOCTHOM
AHAJIN3 TPAHCIIOPTHO-TEXHOJIOTHYECKNUX KOMILJIEKCOB)»

(MmarucTp)
Buabl yueOHoM padoThl, DonM
2| = 8 BKJIKOY AT Buabl caMmocTosTeILHOI 1,?
2| 39 CaMOCTOSITEIbHY IO padoThI
Pa3znen = = @ arrec
s | 2 = padoTy CTy/IeHTOB, CTY/I€HTOB
O =Y Taluu
n/n M TPY/I0EMKOCThb B Yacax
JI | T/C | JIa6 | CPC | KCP | K.P. | K.IL | PTP | Pegepar | K/ip | D | 3

IlepBblii cemecTp

Tema 1. Cnocoovt mooenuposanus
Hecyuux KOHCMPYKyuil

1.1 | mpancnopmuo-mexnonozuueckux 1 2| 12 20
KOMNeKcoe 0114 pacuema
HANPANHCEHHO-0ePOPMUPOBAHHO20
COCMOAHUA U OYEeHKU RPOYHOCHU.

Tema 2. Buowl npedenvrnozo
COCIMOANUA HECYUUX KOHCIPYKYUIL
1.2 | mpancnopmno-mexnonozuueckux 1 3] 14 20
KOMNJIEKCO6 U KpUmepuu oyenKu
npounocmu.

Tema 3. Memoowl onpedenenusn
HA2PY30K 0711 MOOENUPOBAHUA U
1.3 | Pacema na npounocms Hecyuwux 1 3| 14 20
KOHCMPYKYUIL MPAHCHOPMHO-
MeXHON02UUEeCKUX KOMNIEKCOE.
Pacuem na npounocms 6




3ep0ﬂmnocmuoﬁ noOCmaHoe6Ke.

Hmozo 3a 1 cemecmp

8 | 40

60

Bropoii

ceMecTp

14

Tema 4. Ocobennocmu pacuema na
HPOYHOCHIb C6APHBIX KOHCMPYKUUIL
MPAHCNOPMHO-MEXHOI02UYECKUX
KOMNJIEKCO8.

16

29

1.5

Tema 5. Koncmpykmopcko-
mexHo02u4ecKue Memoovl
no8blUEeHUA RPOYUHOCIU C8APHBIX
KOHCMPYKYUIL MPAHCHOPMHO-
MEXHON02UYeCKUX KOMNIEKCO8.

16

29

1.6

Tema 6. Cmpykmyphas mexanuka
KOMRO3UUUOHHBIX MAMEPUAIO8,
NPUMEHAEMBIX 8 HECYUIUX
KOHCMPYKUUAX MPAHCHOPMIHO-
MEXHON02UYEeCKUX KOMNIEKCO8.

16

29

1.7

Tema 7. Memoow
YyeCMEUMEbHOCIU 6 3A0a4ax
ONMUMATILHO20 NPOEKMUPOBCAHUA
KOHCMPYKUUil mpancnopmmuo-
MexXHO02UUeCKUX KOMNICKCOB.

16

29

Hmozo 3a émopoit cemecmp

64

116

Bcero yacoB no JucuuiJinHe
BO BCEX CeMeCTpax

8 | 112

176




Ilpunoscenue 1 k

_ pabouei npoepamme
MUHUCTEPCTBO OBPA30OBAHUA U HAYK POCCUNCKOU ®EJEPAILINN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHME BBICIHEI'O OBPA3OBAHUA

«MOCKOBCKUM NOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpaesnenue noocomosku. 23.04.02. Hazemnovle mpancnopmHuo-mexHo102uiecKue
Komnaekcol (Komnolomepnoe mooenuposanue u npoOYHOCHHOU AHAIUZ MPAHCHOPMHO-
MexXHO102UYeCKUX KOMNIEKCOE)

Dopma obyuenus: ounasl

Kagpeopa: /Junamuxa, npounocmv mawiun u conpomueienue Mamepuaios

®OH/] OLJEHOYHBIX CPE/[CTB
MO JUCHUTJINHE

«MaTemaTHueckKoe MOJACJIUPOBAHNE TPAHCIIOPTHO-TEXHOJOTNYECCKUX KOMILJIEKCOB»

Cocras: 1. I[Tactiopt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPe/ICTB:

DK3aMeHallMOHHEIE 3aIaHU.
ITepedyeHb BOMPOCOB AJ1s1 KOHTPOJISA 3HAHUH

Mockesa, 2025 200
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[TOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTU KOMIIETEHLIMH

Tabmuna 1

MaTtemaTH4eckKoe MOJICTUPOBAHNEC TPAHCIIOPTHO-TEXHOJIOTHYCCKHUX KOMILJICKCOB

®I'OC BO 3

B miporiecce 0CBOCHUS JAHHOM JUCIMILIHHBI CTYACHT (POPMUPYET U JCMOHCTPUPYET CICIYIOIINC
o0menpogeccuoHaJbHbIe U MPO(ecCHOHATbHbIE KOMIETEeHINHU:

KOMIIETEHIIUN I[lepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CTeneHn ypoBHel 0CBOCHHSA

HNH- D®OPMYJIUPOB- (popMuUpOBaHN [OLIEHOYHOI |[KOMIIETEHLUH

NEKC KA s 0 cpeacTBa

KOMIIeTeHIN il
OIIK-1 |CnocobGeH cTaBUTh U MOIIK-1.1 3HaeT MeTOIbl MaTeMaTH4YECKOroCaMocTosTeNnbHa (YO, ba3oBblii ypoBeHb

[penaTh Hay4YHO- aHaM3a M MOJCIUPOBAHMS Ui  pEHICHUs pabora, JIA, - CIIOCOOCH pabomams ¢ KOMNbIOMeEPOM (8
TCXHMYCCKUE 3a[Ia9M B npykiaqublx 3amad B OpodeccruoHanbHomMPakTieckne K, Mo uucine 6 pesicume yoaneHHo2o 00cmyna)
chepe coeit chepe BaHATHS, K/ U C NPOCPAMMHBIMU CPeOCMEaMU 00We20 U
[podeccHoRaTLHOL MOTIK-1.2 YMeer MCHONB30BaTh ocHoBHpie! 200PATOPHBIC P, CNEYUANILHOZO HASHAEHUR ONA PEUEUR
e O vy — AYIHBIX  HCIHILIHH BpaGOTH T, Baoayu OUHAMUYLECKO20 ananu3a KOHCMpPYKYull
ME>KIMCIIUTUTIHAPHBIX N P .
Y — npodhecCuOHANBHOM IeATENbHOCTH, IPUMEHSTH, T MoBbIIEHNbII YPOBEHD
MCIIOJIb30BAHUEM MCTOZLBL MATCMATHICCKOTO aHammsa 1 - CIIOCOOCH camMoCcmosimenvbho pabomams ¢
ecTecTBeHHOHayqHbIx 1 MOACTHPOBAHNA TeOpeTquCIfHX " KoMNnbIOMepoM (8 mom yucie 8 pexcume
MaTeMaTHIECKHX PKCHCPUMCHTANBHBIX HCCICTOBAHUN Voanenno2o docmyna) u ¢ npospamMmHbIMU
MOJIENIEH ¢ yIETOM MOIIK-1.3. Mcionp3yeT B npodeccuoHaIbHON cpedcmeamu 061e2o U CReyuanIbHo20
IMOCJIICTHUX ACATCIIBHOCTH 3HAHUA O MaTCpUalIax, HasHayeHus: 0N peulenust 3a0ay

ITOCTUKEHU HAYKHU U
TEXHUKH

MpPUMEHSIEMbIX JJIs1 U3TOTOBJICHUS JAeTallel U
COOpPOYHBIX €IMHHI] aBTOMOOHJIEH,
AQHATU3UPYET TEOPETUUECKHE U
PKCIIEpUMEHTAIbHBIC HAyYHBIE HCCIICIOBAHUS
[0 IOUCKY U IPOBEPKE HOBBIX UaEH
COBEPILICHCTBOBAHMS HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIINH, UX
TEXHOJOTMYECKOro 000py10BaHuUs

MOIIK - 3.1 YrpaBnsieT >KU3HEHHBIM LIUKIIOM

OUHAMUYECKO20 AHANU3A KOHCIPYKYULL,

- CIIOCOOEH CaMOCMOAMENbHO COCMABIAMb
pacuemmusie MOOenU OCHOBHBIX
KOHCTNPYKMUBHBIX 2]IeMEHMO8 MAUWUH 015
OUHAMUYECKO20 AHANU3A U 8bINOIHAMb Ha DBM
pacuemsl K01€6aAMENLHBIX U YOAPHBIX
npoyeccos 8 KOHCMPYKYUU.




OIIK-3 |Crioco0OeH ynpaBisiTh |[MHXEHEPHOTO MPOJIYKTA C yU4ETOM
PKU3HEHHBIM LIMKJIOM PKOHOMHUYECKUX, IKOJIOTMYECKUX U
MH>KEHEPHBIX COLIMAJIbHBIX OTPaHUYECHUI
MPOJYKTOB C YUETOM
AKOHOMUYECKHX,
PKOJIOTUYECKUX U
COLIMAJIBHBIX
OrpaHUYCHUIN




OIIK-5

Crnioco0OeH mpuMeHSITh
WHCTPYMEHTapUi
(dhopManuzanmu
HAYYHO-TEXHUYECKUX
3aj1a4, HCIOJIb30BaTh
MPUKIIATHOE
MPOTrpaMMHOE
obecnieueHue s
MOJICINPOBAHHS U
MPOCKTHPOBAHHS
CHCTEM H IPOLIECCOB.

MNOIIK 5.1 Ucnons3yeT npukiiagaHoe
[IPOrpaMMHO€E 00€eCTIEYeHUE IS
MOJEIIMPOBAHUA U IPOCKTUPOBAHUSA CUCTEM U
[IPOLECCOB

MOIIK-5.2 Vicrionb3yeT MHCTPYMEHTBI
(bopManu3anny HayYHO-TEXHUIECKUX 3a7a4

Camocros-
TenbHas
pabora,
[IpaKTHYIeC-
KHe 3aHSTHS,
imabopaTopHEIE
[Pa0OTHI

ba3oBblii ypOBeHb:

- CIIOCOOCH npedcmasisims OmoeibHble
KOHCMPYKMUBHbLE DJIeMEHMbL MAUUH (8
YUACMHOCIU - PAM, KV30808, 0emaJel
Ogueamernetl) 6 8ude pacemuvlx
OuHamuyecKux mooeuel.

BOCHpOI/I3BOI[CTBO MOJTY4YCHHBIX 3HAHUM B
XOJAC TCKYLICTO KOHTPOJIA.

TloBBILICHHBIN YPOBEHb:

- CIIOCOOCH CaMOCMOsIMeNbHO PEICTABIATh
omoenbHble KOHCIPYKMUBHbBLE 2NIeMEHNbL
Mawun (8 YacmHocmu - pam, Ky30808,

Oemaneil 0gueamernetl) 6 ude pacuemHblx
OUHAMUYECKUX MOOeaell;

- CHOCOOCH camMoCmosmenvpHO UCNOIb308AMb
COBPEMEHHOE NPOSPAMMHOe obecneyenue Ois
OUHAMUYECKO20 aHanu3a Oemanei U Y3108
WmawuH.

IMPAKTUYCCKOC IIPUMCHCHUC IMMOJTY4YCHHBIX
BHAHUI B mnmponecce nmoAroToBKU K CEMUHapam, K
BBICTYIUICHHUIO C JOKJIaAOM




IIpunooscernue 2

K pabouetl npocpamme
Ilepeuensv oueHouHbIX CPEOCHE NO OUCUUNTIUHE
«Mamemamuueckoe mooeauposanue mpaHcnoOpmHoO-mexHo102U4eCKUX

KOMRNJ1eKC086)
HaunmenoBanue [IpeacraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OleHOYHOTO OLICHOYHOTO CPEICTBA B
OoC cpencTBa CpeacTsa dOC
CoBmecTHas TSI TEIbHOCTD TPYIIIIBI
00y4JaroIuXCs u Mearoru4eckoro
[paboTHHKA noJ yIpaBICHUEM
Tlenosas w/im Mearori4ecKoro  paboOTHHKA C  IICJIBbIO Tema (npoGiema),
1 poleBas urpa pemeHust y4eOHbIX U TpPOQPEeCcCCHOHATBHO - KOHLETLH, PO U
(1) OPUEHTHPOBAHHBIX 32/1a4 IyTeM HIPOBOIO | OXKMIAEMBIH PE3yIbTAT IO
MOJICTTUPOBAHUSL ~ PEATbHOM  MPOOIEMHOMN KaK0U Urpe
cutyanuu. [lo3Bonser oleHUBaTh yMEHUE
AQHATM3UPOBATH W peliaTh  THIWYHBIC
npodeccuoHanbHbIC 3aa4u.
[IpoGiieMHOe  3ajgaHMe, B  KOTOPOM
oOydaromemycst TMpeAsiaraloT  OCMBICIUTh
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3a1aHus )T PEIICHUs Kekc-
(K-3) OpUEHTUPOBAHHYIO CUTYAIHIO, 3a/1auu
HEOOXOAUMYIO Il pPELICHUS  JaHHOMN
POOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4eOHOro
MaTepuana TeMbl, pas3fella WU pa3fesioB Borpoci 110
3 KonnokBuym TTACIIUTIITMHBI, OPTAaHN30BaHHOE KaK yueOHOe Tean/pasIeIaM
(K) 3aHATHE B BUJIE cobecenoBaHUs pasit
JUCITUTTAHBI
Mearoru4eckoro paboTHHKA c
00y4JaroIuMUCS.
KonTponbHas pabota CPEIICTBO  NPOBEPKH  YMEHMIl TIPHMEHATS KoMIIeKT KOHTPOIBHBIX
4 MOJTyYCHHBIC 3HAHWS JUISI PEIICHHS 3aaa4 N
(K/P) 3a/IaHMM 110 BapUaHTaM
OTIPEIeIEHHOTO THIIA TI0 TEME WM pa3/ieny
Kpyrbiii cron, OneHoYHbIE  CcpelncTBa,  mo3Bosstonue | [lepedeHb MMCKYCCHOHHBIX
BKJIIOUUTh  OOydJalomUXcsi B  Ipoliecc TeM JJIsl IPOBEICHHUS
5 Hoﬂé[ﬁ;izc;ii’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
HG@;TH > M OLEHUTh HUX YMEHHE apryMEHTHPOBATH MOJIEMUKH, JHUCITYTa,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebaToB
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[IpoekTt

(D)

KOHEYHbII  NPOAYKT, IOJy4yaeMbli B
[pe3yJIbTaTe IUIAHUPOBAHUS W BBINOJIHECHHUS

KOMILJIEKCa y4eOHBIX u
yccieloBaTeabCkuX 3anaHuil. [lo3Bomser
OLICHUTH YMCHUA 06y11a10un/1xc;1

CaMOCTOATCIIBHO KOHCTpYHUPOBATb CBOH
SHAHWA B MPOLECCEC PCIICHUA MPAKTUYCCKUX

3aja4 U MpoOsieM, OPUEHTHPOBATHCS B
H(OPMaLlOHHOM

[IPOCTPAHCTBE u YpOBEHb
c(hOpMUPOBAHHOCTH aHATUTUYECKUX,
MCCIIEI0OBATENIbCKUX ~ HABBIKOB,  HAaBBIKOB
[PAKTUYECKOTO U TBOPYECKOTO

MBIIIJICHUA. Moxet BBITIOJIHATHCA B
WH/IMBUIYAIHOM TIOPSIKE WM TPYIION
00yJarouuxcs.

Tembl TpyNIOBLIX U/UIU
WHIMBUTyaJIbHBIX
MIPOEKTOB

Pabouas Terpaap
(PT)

JMaaKTHYeCKUM KOMILJICKC,
MpelHa3HAYEHHBIA [UJIsI CaMOCTOSITENIbHOM
paboThl 00y4aromerocss U TO3BOJSIONINN
OIICHUBATh YPOBEHb YCBOCHHSI UM y4eOHOTO
MaTtepuaa.

Oo6pasern paboueii TeTpaau

Pa3H0ypOBHCBI:>Ie
3aJa4u U 3aJaHuA

(P33)

PaznuuaroT 3a1a4M U 3a/1aHUS:
Q) pENpOIyKTUBHOTO YPOBHS, O3BOJISIONIE
OLICHUBATh U
MMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6a3zoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BAaTh CHENHAIbHBIE TEPMHHBI |
[OHATUS, y3HaBaHUE OOBEKTOB M3YyUCHHsS B
[pamMKax OIIPEIETICHHOTO pasznena
TTVCLIUIUIMHBI,
0) PEKOHCTPYKTUBHOTO YpPOBHS,
M03BOJISIOIINE OLIEHUBATh U
MIarHOCTUPOBATh yMEHUS CHHTE3MPOBATH,
QHAJTU3UPOBaTh, 00001IaTh (aKTHUECKUH U
TEOPETUYECKUI Marepual c
(bopMynMpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTaHOBJICHHEM  IMPHUYUHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YpPOBHH,
MO3BOJISIOIINE OLEHUBATH U
MMarHOCTUPOBATh YMEHUs, WHTETPUPOBATH
3HAHUS pa3IUYHbIX obnacTei,
AQpPryMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3PEHMSL.

KoMmriutekT pasHOypOBHEBBIX
3a/1a4 U 3aJJaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

CpencTBO TPOBEPKM YMEHHUM TNPUMEHSTH
MMOTydCHHBIC 3HAHHUA o 3apaHee
ONpPEIETICHHON METOJIMKE JJisi PEIICHHs
3a7a4 WIM 33JaHU MO0 MOIYII WU
NTMCIIUTUIMHE B IICJIOM.

KommiekT 3amanuii qis
BBITIOJIHEHUS PACUETHO-
rpagudecKoit paboThI
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10

Pedepar
(P)

[IpogykT CaMOCTOSTEJIbHOMN paboThI
CTYJICHTa, TPEACTABIISAIOMNNA COOONW KpaTKoe
M3JI0KEHUE B MUCbMEHHOM BHJIE
MOJIyUEHHBIX PE3YyJIbTaTOB TEOPETUYECKOTO
aQHaJIM3a OIpEJCICHHOW Hay4yHOU (yueOHo-
MCCIIEIOBATENIbCKOM)  TeMBbl, TJI€  aBTOp
pacKpbIBaeT CyTh HCCIIEIyeMOH MPOOIEeMBbI,
[IPUBOJAUT PA3IMYHBIC TOUKHU 3PEHUS, a TAKKE
CcOOCTBEHHBIE B3TJIS,Ibl HA HEE.

Tems! pedepaToB

11

Joxnan,
cooO1ienne

(1C)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTY/ACHTA, MPEICTABISAIOIINI cobOoi
MyoIu4YHOE BBICTYIJICHHE o
[IPE/CTABJICHUIO IIOJIYYEHHBIX PE3YJIbTATOB
[peIIeHUs OTpeIeIeHHON yueOHo-
MPAKTUYECKOH, y4eOHO-UCCIeA0BATEIbCKOM
VI HAyYHOU TEMBbI

Tems! 1OKIIa0B,
COOOIIIEHU I

12

VYeTHBI onpoc
cobecenoBanue,
(YO)

CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienajbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroIUMCS Ha TEMBbl,
CBS3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
[pacCUMTAaHHOE Ha BBISICHEHHE 00beMa 3HAHUI
00ydJaronerocs 1no OnpeneIeHHOMY pa3zieny,
TeMe, mpobJemMe U T.1.

Bormpocsl o
TemMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

HacTuyHO perjaMeHTUPOBAHHOE 3aJaHue,
MMEIOIlee  HECTaHJapTHOE  pelleHHe U
[O3BOJISIONIEE JUArHOCTUPOBAaTh  YMEHHUS,
MHTETPUPOBATh 3HaHUS Pa3INYHBIX
oOnacTei, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3peHus. MOoKeT BBIIOJIHATECA B
MHIWBUIYAJIbHOM TIOPAAKE WA prnHOﬁ
00y4aromuxcs.

TeMbl rpynImoBbIX W/ HITH

WHAUBUAYAJIIBHBIX

TBOPYCCKUX 38.,[[3HPII>1

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aJaHUH,
M103BOJISIOIIAs aBTOMaTHU3UPOBATh
MpOLEAYPY H3MEPEHUs YPOBHS 3HAaHUU U
yMeHu# o0yuarormierocs.

doHa TECTOBBIX 3aaHUI

15

Tpenaxep
(Tp)

TexHUYecKoe CpeaCTBO, KOTOPOE MOXKET
OBITh ~ WCIOJNB30BAHO  JJII  KOHTPOJIS
MpUOOPETEHHBIX CTYICHTOM
PO ECCHOHATLHBIX HABBIKOB M YMEHHH I10
ynpaBJ'IeHI/IIO KOHKpCTHBIM MaTepI/IaHI)HI)IM
00BEKTOM.

Kommektr 3amanmid

JJIA

paboThI Ha TpeHaxepe

16

Occe

CpenctBo, MO3BOJISIIONIEE OLEHUTh YMEHHE
00ydJaromierocss MUCbMEHHO H3Jlarath CyTb
MOCTaBIEHHON MPOOJIEMBI, CaMOCTOSTEHHO
[POBOJUTH aHAINA3 O3TOH  TPOOJIEMBI €
MCTIOJIb30BaHHEM KOHIICTITIHIA u
AHATTUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIOIICH  JTUCHUIUIMHBI,  JIeaTh
BBIBOIbI, 000OIIAIONINE ABTOPCKYIO TIO3UIIUIO

110 TIOCTaBJICHHOU mpobeme.

Tematuka scce
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®denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKICHUE
_ BBICIIEr0 00pa3oBaHUs
«MOCKOBCKUU IMMOJIMTEXHUYECKNM YHUBEPCUTET»

®daxynsrer TPAHCIIOPTHBIN, kadenpa «/JMHAMIKA, TPOUYHOCTH MAIINH H
CONPOTUBJICHUE MATEPHATIOBY

INEPEYEHDB BOITPOCOB JIJIs1 KOHTPOJIA 3SHAHUM
10 AUCIUILINHE:

«MaTemaTH4yeckKoe MOJCJIUPOBAHMEC TPAHCIIOPTHO-TEXHOJOTNYECCKUX KOMILJIEKCOB»

Bonpocsl 1151 KOHTPOJIS 3HAHUI

1. O6G30p THUMOB HECYIIMX CHUCTEM MOOWJIBHBIX MAIllUH, KaKk OOBEKTa IS aHalu3a
HaNpsHKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHUSA U OLIEHKH MPOYHOCTH.

2. ConocTtaBiieHHE TUIMYHBIX PACUETHBIX MOJIENEH, BUIOB HArpyK€HHs, METOJOB
uccinenoannss HJIC w KpuTepHeB OLEHKM IPOYHOCTH pEATIbHBIX HECYIINX
KOHCTPYKIIMH aBTOMOOWJIEH M TpPAaKTOpPOB C PACYETHBIMU CXEMaMH, BUIAMH
Harpy3ok, wmeroxamu pacduera HJIC u KpurepusMH OLIEHKH IPOYHOCTH,
U3y4aeMbIMU CTYJAEHTaMU B KypCe COIPOTHBIICHHS MAaTEPUAIIOB.

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

4. Buapl nmpenenbHOro COCTOSHUSL HECYIIMX CHUCTEM MAalllMH W KPUTEPUHU OLICHKU

MIPOYHOCTH.

[IpoYHOCTh IPH CTATUYECKOM HArpy>XKeHUH. [ MoTe3bl MPOYHOCTH.

[TonsiTHe 00 yCTaNIOCTHON NPOYHOCTH.

Kpuas ycranoctu.

VYpaBHeHUEe KPUBOW yCTAJIOCTH B CTENEHHOM (hopMme.

. ManouukioBasi, MHOTOIIMKJIOBAs] yCTAJIOCTh, HEOTPAHUYEHHAs! JOJITOBEYHOCTb.

10 Koaddurment acummerpun nukia.

11.Tlpenen BBIHOCAWUBOCTH OOpa3ma Tpu cUMMeTpuyHoM 1ukie. [lpenen
BBIHOCJINBOCTH JETAJIH.

12.@akTopel, BIMSAIOIIME HA W3MEHEHHUE Tpefesa BBIHOCIMBOCTH JIETAlIM IO
OTHOUIEHUIO K MpeJeNy BEIHOCIUBOCTH 00pasia.

13.BausiHue acUMMETpPUM IHMKJIa HArpyXEHUs Ha XapaKTEPUCTUKU COMPOTUBIICHHS
YCTAJIOCTH.

14. JlnarpaMMma npeaesibHbIX aMILUTUTY.

15.KoadduimeHT 3anaca npoYHOCTH 10 KPUTEPHUIO COMPOTUBIICHUS YCTATOCTH.

16.HakormieHue noBpexaeHuil B KOHCTPYKIUH. [ unore3a TMHEITHOTO CyMMUPOBAaHUS
TTOBPEXKICHUN.

17.Pacuer [ONTrOBEYHOCTH JETAIM C HCIOJIB30BAHUEM T'MIOTE3bl JIMHEHHOIO
CYMMHPOBAHMSI IOBPEKICHUM.

18.PacueThl KOHCTPYKIIMI Ha YCTAJIOCTHYIO POYHOCTD.

19.TIpenenbHbIE COCTOSHUS MPU TTOTEPE YCTOUUUBOCTH.

©ooNOoO O
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20.IIpenenbHble COCTOSHUS IO KPUTEPUSIM U3HOCA, KOPPO3HH.

21.Metoabl omnpeneneHuss Harpy3ok Ajis pacuera Ha MPOYHOCTb HECYIIMX CHUCTEM
aBTOMOOUJIEH U TPAKTOPOB

22. TuninuHbie HamOOJee TSDKENbIE PEKUMBI HArpyKeHHS HECYIIUX KOHCTPYKITUI
MOOUIIFHBIX MAIIMH MPU IKCIUTyaTaI|H.

23.VcnpiTanust MAIIvH I UCCIIEIOBAaHUS HATPY30UHBIX PEKUMOB.

24 KoadduiueHT HeperyIapHOCTH CIYYaiHOTO MpoIiecca HapTryKEeHHs.

25.MeTo/pl cXeMaTu3aly CIy4YailHbIX MPOLIECCOB HATPY>KEHUSI.

26.MeTtoabl cxemMaTU3alul — MAKCUMYMOB, MUHUMYMOB.

27.Metoa cxeMaTu3alyu - SKCTPEMYMOB.

28.Metoa cxeMaTu3alui — OJIHONapaMeTPUUEeCKU METO 1 pa3MaxoB.

29.Metoa cxeMaTu3aluu — JByXImapaMeTpuIecKuii METO ] pa3MaxoB.

30.Metop cxematuszanuu - MoJaHbIX UKI0B Jmutpruyuenko C.C..

31.Metop cxemaTu3anuu - MOTOKa JOXKIs

32.01eHKa MPOYHOCTH HECYIIUX KOHCTPYKIIMI MOOMJIBHBIX MAIUH TPU CIy4ailHBIX
Harpy3Kax.

33.Crioco0bl  MOACTMPOBAHUS KOHCTPYKIIMH paM W Ky30BOB aBTOMOOWIICH U
TPAKTOPOB /I pacdera HaIpsHKeHHO-Ae(POPMHUPOBAHHOTO COCTOSIHHSI M OIICHKH
MPOYHOCTH.

34.Bunibl pac4eTHBIX CXEM HECYIIUX CHUCTEM MOOMIHHBIX MAITUH.

35.0c00eHHOCTH MOJECTUPOBAHUS AJIIEMEHTOB M Y3JI0B HECYIIUX CHCTEM MOOUIIBHBIX
MaIITUH.

36.0c00EHHOCTH pacueTHBIX CXEM HECYIIUX CHUCTEM MOOWIBHBIX MAalMH (Ha
IpUMepe Ky30Ba aBTOMOOUJIS)) U CIIOCOOBI MOJICTTMPOBAHMUSL.

37.MccnenoBanue KOHIEHTpAIMU HAMpPsDKEHUH B AJIEeMEHTaX Ky30Ba aBTOMOOWIISL C
MOMOIIIbIO METOJa KOHEYHBIX 3JIEMEHTOB.

38.0cHOBHBIC DTambl BBIMOJIHEHUS PACYETHOTO aHAlM3a Ky30BOB aBTOMOOMIIEH
METOJIOM KOHEYHBIX 2JIEMEHTOB.

39.[lorpemHOCTH TpPH pacdyeTax METOJAOM KOHEUHBIX JJIEMEHTOB HECYIIHUX
KOHCTPYKITUH MOOWMIIbHBIX MAIIIVH.

40.IIpeumymiecTBa M HEAOCTATKH PACUETHBIX TMOAXOAOB TpU  OOECTeueHUH
MPOYHOCTH HECYIINX CUCTEM MOOWMIbHBIX MAIIIHH.

41.1lyT TOBBIIIEHUS TOYHOCTH KOHEYHO- SJEMEHTHOTO aHajiu3a HamlpsKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKIIUNA aBTOMOOMIIEH U TPAKTOPOB.

42.0co0eHHOCTH pacueTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKIIUH.

43.Tumbl CBapHBIX COCTUHEHUI U X CBOMCTBA.

44 TlpenenbHbIE COCTOSIHUSI CBAPHBIX COCTMHEHUM.

45.KoHIeHTpalysl HaIpsSHKEHUH B CBAPHBIX COEMWHEHUAX. VICIbITaHUS CBapHBIX
COCIMHEHU.

46.Metoibl pacyeTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKUIUNA. OcoOeHHOCTH pacuera Ha
IPOYHOCTH CBAPHBIX KOHCTPYKITHH.

47.0co06eHHOCTH MOJICITMPOBAHUS CBAPHBIX y3JI0B HECYIIIUX CUCTEM.

48.KoHueHTpanus Hanps>KeHU B CBAPHBIX KOHCTPYKIMSIX KY30BOB aBTOMOOMIIEH .

49.TIpuurHbI IOSBJICHHSI YCTAJIOCTHBIX MOBPEXKACHUN B CBAPHBIX KOHCTPYKITHSX.
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50.KoHCTpYKTOPCKO-TEXHOJIOTMUYECKUE METO/bl TMOBBIIICHHUS] MPOYHOCTU CBAPHBIX
KOHCTPYKLIHH.

51.1TpaBuna KOHCTPYUPOBAHUS CBAPHBIX Y3JIOB HECYIIUX CUCTEM MOOUIIBHBIX MAIIIUH
C YJIYUIIIEHHBIMU XapaKTePUCTUKAMU MPOYHOCTH.

52.TexHOJIOTHYECKNE MEPHI TIOBBIIIEHUS TPOYHOCTH CBAPHBIX KOHCTPYKITHM.

53.TlorpenmHOCTH MpH BBITIOJTHEHUH PACYETOB METOJOM KOHEUHBIX DJIEMEHTOB.
CnocoObl MOBBINIEHUSI TOYHOCTH PACUETHOTO aHAJIN3a HAMPSKEHHO-
nehOpMUPOBAHHOTO COCTOSIHUS B 3amadax MKD.

54.0co0eHHOCTH PACYETHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIEJIEeH JieTaseil, y3IoB
U KOHCTPYKIIMI aBTOMOOUIEH 1 TpakTOopoB. OCHOBHBIE TPUEMBI U CITIOCOOBI
MOJICJIMPOBAHUS JAeTalled, Y3JI0B U KOHCTPYKIIMIA aBTOMOOUIIEH U TPAKTOPOB
METOJIOM KOHEUYHBIX AJIEMEHTOB.

55.11yTr nOBBINIEHNUS] TOYHOCTH BBITIOJIHSIEMOTO METOJIOM KOHEUHBIX 3JIEMEHTOB
PAcUYEeTHOrO aHAJIM3a HAMPSHKEHHO-1€(POPMUPOBAHHOTO COCTOSTHUSL KOHCTPYKITUI
aBTOMOOUJIEH U TPaKTOPOB.

56.01eHKa MPOYHOCTH HECYIUX KOHCTPYKITUH MOOWIIBHBIX MAIMH TP CITyIalHBIX
Harpy3kKax.

57.1loHATHE BEPOSATHOCTH HEPA3PYLICHHUS.

58.CBs3p  3HadueHW KOA(DPUIIMEHTOB 3amaca TPOYHOCTH, BBIYUCICHHBIX B
TpaaUuIIMOHHON JETEPMUHUPOBAHHOM MOCTaHOBKE, co 3HAYCHUSIMU
K03 GULIMEHTOB 3amaca MPOYHOCTH, BHIYUCIECHHBIX B BEPOSITHOCTHON MOCTAHOBKE.

59.CTpykTypHasi MeXaHWKa KOMIIO3UIIMOHHBIX MAaTEepUajoB, MPUMEHSEMbIX B
HECYIIUX KOHCTPYKIHUSX TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMILIEKCOB

60.CpaBHeHHE KOMITO3UIIMOHHBIX MATEPUATIOB C KOHCTPYKIIMOHHBIMHU CTasIMU U
CILJIABAMM TI0 MOKA3aTENSIM yIeJIbHOM MPOYHOCTH U YJIETbHOW KECTKOCTH.

61.Knaccudukanuu KOMITIO3UIIMOHHBIX MAaTEpUaJIOB MO THUITY MATPHIIbl, MO THITY
apMUPYIOIIUX BOJIOKOH, IO TUITY ApPMUPOBAHUSI.

62.MexaHn4yeckue CBOWCTBA OJTHOHAMPABIECHHOTO KOMITO3UIIMOHHOTO MaTepHuaia.

63.Meroapl YYBCTBUTEIBHOCTH B 3aJadax ONTHMAJIBHOTO IMPOCKTUPOBAHMS
KOHCTPYKITUH TPAHCIIOPTHO-TEXHOJOTHUECKUX KOMILIEKCOB.

64.0nTuManbHOe TPOSKTHPOBAHWE KOHCTPYKIMH TPAaHCIOPTHO-TEXHOJIOTHICCKUX
KOMILJIEKCOB Ha OCHOBE aHaJIN3a YyBCTBUTEJILHOCTH.

65.[IpuMeHeHne MeToAa KOHEUHBIX 3JIEMEHTOB JJIS aHAJIN3a YyBCTBUTEIHLHOCTH.

66.MeTo/ pacyeTa 4YyBCTBHUTEIFHOCTH B CTATHUECKUX 3aauax.

67.I1psimoit Meton nuddepeHIupoBaHus MPU pacueTe YyBCTBUTEIBHOCTH. MeToj
CONPSIKEHHBIX MEPEMEHHBIX MPU PACUETE YYBCTBUTEIHHOCTH.

68. AHanu3 4yBCTBUTEIHLHOCTH B 33J]a4aX Ha COOCTBEHHBIC 3HAUCHHUSI.

69.0OnTuMu3aImsa 4acToT COOCTBEHHBIX KOJICOAHMIA.

70.Makcumu3zanusi KpUTHYECKUX Harpy30K MOTEPU yCTONIMBOCTH.

71.Metoa 4yBCTBUTEIBLHOCTH MPHU MPOEKTUPOBAHUU (HOPMBI KOHCTPYKIIMH B 3a/a4ax
CTaTUYECKOTO  HArpy>XeHUs  KOHCTPYKIMH  TPaAHCIOPTHO-TEXHOJOTMYECKUX
KOMILJIEKCOB.

72.MartepuanbHasi TIPOU3BOJIHAS TIPU aHAIIN3€ YyBCTBUTEIHHOCTH.

73.®opma, Kak mapameTp MPOEKTUPOBAHUSI.
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74.1TapameTpudeckoe MpeCcTaBIeHUE TPAHULl B ONTUMAIBHOM MPOEKTUPOBAHUHU.

7/5.YyBCTBUTENBHOCTh MPU MPOECKTUPOBAHUU (POPMBI KOHCTPYKIMU B 3aJadax
ompeeneHus] COOCTBEHHBIX YaCTOT KOJICOAHUH M KPUTHYECKHUX HArPYy30K MOTEpU
YCTOWYHUBOCTH.

76.MeTon KOHEUYHBIX DJIEMEHTOB B 3a7adaX ONTHMH3AIUNA  KOHCTPYKIIHMA
TPAaHCIIOPTHO-TEXHOJIOTHYECKUX KOMILIEKCOB.

77 Ilpouenypsl peuieHus 3aJa4ydl ONTUMHU3AIMM HAa OCHOBE METOJa KOHEYHBIX
3JIEMEHTOB C MPUMEHEHUEM AITOPUTMOB HEIMHEMHOTO TPOTPAMMHUPOBAHUS.
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPAIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHHUE BBICIIIEI'O ObPA3OBAHUMA

«MOCKOBCKHUM HOJIHTEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepuaioB)
Jucuunnuza - Maremarndeckoe MOJEINPOBAHUE TPAHCIIOPTHO-TEXHOJOTUYECKNX KOMILIEKCOB
Hanpasnenue - 23.04.02. HazeMHbIe TpaHCIIOPTHO-TEXHOJOTMYECKUE KOMILJIEKCHI
Kypc 1 cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. OG30p THIIOB HECYIIUX CHCTEM MOOMIIBHBIX MAIIMH, KaK 00BEKTa ISl MATEMATHYECKOTO
MO/ICJTUPOBAHUS HAMPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSHHS U OLIEHKH TIPOYHOCTH.
2. [IpOYHOCTB MPH CTATHYECKOM HArPYKEHUH. | MIIOTE3bl IPOYHOCTH.

3. 3agauya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne
3aB. xadenpoii /A.A. CxBop110oB/

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

«MOCKOBCKHH NOJIMTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

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

Jucuuninuza - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKIX KOMILIEKCOB
Hanpasnenue - 23.04.02. HazemHbIe TpaHCIIOPTHO-TEXHOJOTUYECKUE KOMIIJIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. ConocraBnenue TUIHYHBIX PACYCTHBIX MOJIENICH, BUIOB HATPYKEHUSI, METOI0B uccienoBanus HIC u
KPUTEPHEB OLIEHKH IMPOYHOCTH PealTbHBIX HECYIMX KOHCTPYKIIMH aBTOMOOMIIEH U TPaKTOPOB C
pacueTHBIMU CXeMaMH, BUJaMU Harpy3ok, Mmerogamu pacuera HJAC u kpurepusiMu OLleHKH NPOYHOCTH,
W3y4aeMbIMH CTYICHTAMHU B Kypce CONPOTUBJICHUS] MATEPHAIIOB.

2. [TonsiTre 00 yCTAIOCTHOW POYHOCTH.

3. 3apaua.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «  » 202__ r., [Iporokosr Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPAIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHHUE BBICIIIEI'O ObPA3OBAHUMA

«MOCKOBCKHUM HOJIHTEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTepuaioB)
Jucuunnuza - Maremarndeckoe MOJEIMPOBAHUE TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMILIEKCOB
Hanpasnenue - 23.04.02. HazeMHbIe TpaHCIIOPTHO-TEXHOJOTMYECKUE KOMILJIEKCHI
Kypc 1 cemectp 2
3K3AMEHAIIMOHHBIN BUJIET Ne 3
1. BI/II[BI MPEACIBbHOI0 COCTOAHNA HECYIIUX CUCTEM MAIlIMH U KPUTCPUU OLCHKH ITPOYHOCTH.
2. KpuBas ycranoctu. YpaBHEHUE KPUBOU YCTAJIOCTH B CTENIEHHOH (opme.

3. 3apaua.
YTBepxkAeHO Ha 3acenannu Kadeapsl «  » 202__ r., [Iporokomr Ne
3aB. kadeapoi /A.A. CkBopI10oB/

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

«MOCKOBCKHM HOHHTEXH@HECKHFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH M COIPOTUBIICHHE
MaTEpUaAJIOB)
Jucuunnuza - MaTemaTnyeckoe MOAEIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTHYECKUX KOMILIEKCOB
Hanpasnenue - 23.04.02. HazemHbIe TpaHCIIOPTHO-TEXHOJOTUYECKUE KOMIIJIEKCHI
Kypc 1 cemectp 2

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

3. 3anaua.
YTBepKIeHO Ha 3aceaHnu Kadeapsl «  » 202__ r., [Iporokoimr Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIBHOE
YYPEXJAEHUE BBICILIET'O ObPA30OBAHUMA

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

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

Jucuuninuza - MaTemMaTuuecKoe MOAEINPOBAHUE TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIIEKCOB
Hanpagsnenue - 23.04.02. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBINA BUIET Ne 5
1. CriocoOb! MOBHIMIEHUS TOYHOCTH MOAEIUPOBAHKS HAIPKEHHO-IE(GOPMHUPOBAHHOIO COCTOSHHUS B
3agagax MKDO.
2. Tlpezen BHIHOCIMBOCTH 00pa3iia Py CAMMETPUYHOM IIUKJIE. [Ipe/ies1 BEIHOCIMBOCTHU J€TANIH.
3. 3amaua.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne

3aB. kadeapoii /A.A. CkBop1ioB/

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUMCKOM ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA30OBAHUMA

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

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

JucuummHa - MaTeMaTHuecKoe MOAECINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTNYECKUX KOMIUIIEKCOB
Hampasnenue - 23.04.02. HazemHbIe TPaHCTIOPTHO-TEXHOJIOTUUECKHE KOMIUIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIII/IOHHI)II71 BUWIET Ne 6
1. Tunbl cBapHBIX COEAMHEHHH U UX CBOWCTBA. [IpeenbHbIe COCTOSIHUS CBAPHBIX COCANHEHHH.
2. KoahuumeHT aciMMeTpun HUKIa. BIusiHIEe aCHMMETPHH [IUKIIA HATPYKEHUS Ha XapaKTEPHUCTUKH
COIIPOTHUBJIEHMS yCTaJIOCTH. [lnarpaMma nmpeaenbHbIX aMIUTUTY/.

3. 3apaua.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 202__ r., [Iporokosr Ne
3aB. xadenpoit /A.A. CxBop110B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILIET'O ObPA30OBAHUMA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTh MALIHH U CONPOTUBICHUE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIIEKCOB
Hanpagsnenue - 23.04.02. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 7
1. MeTopl pacuera Ha MPOYHOCTH CBAPHBIX KOHCTPYKIHA. OCOOEHHOCTH pacyera Ha IPOYHOCTh
CBapHBIX KOHCTPYKIUit. KOHIIEHTpalus HAPSDKCHUI B CBAPHBIX COCTNHEHHSIX.
2. ®aKTOpBl, BIUAIOUINE HA K3MEHEHHE NPEJIeIa BHIHOCIMBOCTH AETAJIU 110 OTHOIIECHHUIO K TIPEey
BBIHOCJIMBOCTH 00pa3Iia.

3. 3apaua.
YTBepxkAeHO Ha 3acenann Kadeapbl «  » 202__ r., [Iporokon Ne
3aB. kadeapoi /A.A. CkBopI10oB/

MUHUCTEPCTBO OBPA3OBAHU S U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA30OBAHUMA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M COTIPOTUBICHHE
MaTepHaIOB)

JucuumimHa - MaTemMaTHuecKoe MOAEINPOBAHUE TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMITJIEKCOB
Hamnpasnenue - 23.04.02. HazemHbI€ TPaHCTIOPTHO-TEXHOJIOTUUECKHE KOMIUIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 8
1. TpuynHbI NOSABICHUS YCTATOCTHBIX MTOBPEXKICHHUI B CBAPHBIX KOHCTPYKIIHSX.
2. Ko duuumeHnT 3armaca MpoOYHOCTH MO KPUTEPHIO COMPOTUBIICHUS YCTAIOCTH.

3. 3apaua.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 202__ r., [Iporokosr Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA30OBAHUA

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

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

JucuumnuHa - MaTemMaTuuecKoe MOJEINPOBAHUE TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMITJIEKCOB
Hanpagsnenue - 23.04.02. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

3K3AMEHAHI/IOHHI)II71 BUWIET Ne 9
1. KoHCTpYKTOPCKO-TEXHOIOTHIECKHAE METOIbI OBBIIICHHS TPOYHOCTH CBAPHBIX KOHCTPYKI[HIA.
2. HaxoruieHue MOBPEKICHUN B KOHCTPYKIMHU. [ MIIOTE3a JIMHEWHOTO CyMMUPOBAHUS TIOBPEKICHHUIA.
3. 3amaua.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne

3aB. kadeapoii /A.A. CkBop1ioB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIEI'O ObPA3OBAHUMA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M CONIPOTUBICHHE
MaTepHaIOB)

Jucuumimza - MaTemMaTHuecKoe MOAEINPOBAHUE TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMITJIEKCOB
Hampasnenue - 23.04.02. HazemHbI€ TPaHCTIOPTHO-TEXHOJIOTUUECKHE KOMIUIEKCHI

Kypc 1 cemectp 2

3K3AMEHAHHOHHbIﬁ BWJIET Ne 10
1. INpaBuia KOHCTPYHUPOBAHKS CBAPHBIX Y3JI0B HECYIIUX CHCTEM MOOMIILHBIX MAIIUH C YIIyYIIEHHBIMH
XapaKTepUCTUKAMH IIPOYHOCTH.
2. PacyeT J0NTOBEYHOCTH JAETAIN C MCIIOIb30BAHMEM TUIIOTE3BI TMHEWHOTO CyMMUPOBAHHUS

MOBPEXKJICHU.

3. 3ajgaua.

VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 202__ r., IIpotokon Ne
3aB. kadeapoii /A.A. CkBop1i0B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUNICKON ®EJIEPAIIAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILIET'O ObPA30OBAHUMA

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

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

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIIEKCOB
Hanpagsnenue - 23.04.02. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

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

3. 3agauya.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

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

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

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

JucuunnuHa - MaTemMaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKIX KOMILIEKCOB
Hanpasnenue - 23.04.02. HazeMHbIe TpaHCIIOPTHO-TEXHOJOTUYECKUE KOMIIJIEKCHI

Kypc 1 cemectp 2

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 12
1. Onenka npOYHOCTH HECYHIMX KOHCTPYKIHI MOOHMIIBHBIX MAIIHMH [PH CITy9YailHbIX HArPY3Kax.
2. MeTo/Ibl CXeMATU3aI[MH CIIYYalHbIX TIPOLIECCOB HATPYKEHUS.

3. 3agaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 202__ r., IIpotokon Ne
3aB. kadeapoii /A.A. CkBop110B/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIBHOE
YYPEXJAEHUE BBICILIET'O ObPA30OBAHUMA

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

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

Jucuumninuza - MaTemMaTuuecKoe MOAEIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMILIIEKCOB
Hanpagsnenue - 23.04.02. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 13
1. TlousTHE BEPOATHOCTH HEPA3PYIICHUSL.
2. MeTo/ibl CXeMaTU3aIMH CIIYYalHbIX TIPOLECCOB HATPYKEHUS — MAKCUMYMOB, MUHHMYMOB.
3. 3amaua.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne

3aB. xadenpoii /A.A. CxBop110B/

MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOI ®EJIEPAIINN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA30OBAHUA

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

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

JucuunnuHa - MaTemaTuyeckoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJIOTHYECKIUX KOMIUJIEKCOB
Hanpasnenue - 23.04.02. HazeMHbIe TpaHCIIOPTHO-TEXHOJOTUYECKUE KOMILJIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 14

1. Cesi3b 3Ha4eHHIT KO3()PUIMEHTOB 3a1aca IPOYHOCTH, BEIYUCICHHBIX B TPAJAUIIHOHHON
JeTepPMUHUPOBAHHON MIOCTAHOBKE, CO 3HAYCHUSIMH KO3 PHUINEHTOB 3araca MpoYHOCTH, BEIYMCICHHBIX B
BEPOSITHOCTHOM IIOCTaHOBKE.

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

3. 3ajgaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 202__ r., IIpotokon Ne
3aB. kadenpoii /A.A. CkBopIios/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUNICKON ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILIET'O ObPA30OBAHUMA

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

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIIKH ¥ COIPOTHBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKoe MOAEIMPOBAHNE TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIIEKCOB
Hanpagsnenue - 23.04.02. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

3K3AMEHAHI/IOHHI)II71 BUWIET Ne 15
1. CpaBHeHHEe KOMITO3UIIMOHHBIX MATEPHAIOB C KOHCTPYKIIMOHHBIMH CTAIISIMH U CIUIABAMH T10
MTOKa3aTeNsIM yAEIbHON MPOYHOCTH U YAEITBbHON )KECTKOCTH.
2. MeToj1 cXxeMaTH3aliu CIIy4aiHbIX TPOLECCOB HATPYKEHUS — OJHONAPAMETPHIECKUI METO] PA3MaXO0B.
3. 3amaua.

YTBepKIeHO Ha 3aceflaHuu Kadeapsl « _ » 202__ r., [Iporokon Ne

3aB. kadeapoii /A.A. CkBop1ioB/

MUHUCTEPCTBO OBPA3OBAHU S U HAYKU POCCUMCKOUN ®EJIEPALTUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA30OBAHUMA

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

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

JucuummHa - MaTeMaTHuecKoe MOAECINPOBAHNE TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB
Hampasnenue - 23.04.02. HazemHbIe TPaHCTIOPTHO-TEXHOJIOTUUECKHE KOMIUIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 16
1. KJ’IaCCI/I(I)I/IKaHI/II/I KOMITO3UIIMOHHBIX MaTepI/IaJ'IOB 110 THUITY ManI/IIlI)I, 110 THUITY apMI/Ip}IIOHII/IX BOJIOKOH,
110 TUILy apMHUPOBAHUS.
2. MCTO,Z[ cxXeMaTuszanumnuu Cﬂy‘laffiHHX MpoHcCCCOB HArpy>XCHUA — ,E[ByXHapaMeTpI/I‘-IGCKI/Iﬁ METOJ pa3MaxoB.
3. 3amauqa.

YTBepKIeHO Ha 3aceTaHnu Kaeapsl «  » 202__ r., [Iporokosr Ne

3aB. kadeapoit /A.A. CkBop1ioB/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA30OBAHUA

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

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

JucuumninuHa - MaTemMaTuuecKoe MOJEIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB
Hanpagsnenue - 23.04.02. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

3K3AMEHAHI/IOHHI)II7I BWJIET Ne 17
1. MexaHuueckue CBOWCTBA OHOHAIPABIEHHOI0 KOMIIO3UIMOHHOIO MaTEPHAIa.
2. MeToj1 cXeMaTH3aliu CIIyYaiHbIX TPOLECCOB HArPYKEHUS - TOMHBIX HUKI0B JMuTtpuuenko C.C.
3. 3agauya.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne

3aB. xadenpoii /A.A. CxBop110B/

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

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

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

JucuuninuHa - MaTemaTuyeckoe MOJEIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMITJIEKCOB
Hanpasnenue - 23.04.02. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHUE KOMITJIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 18
1. MeTtozbl 4yBCTBUTENBHOCTH B 33/1a4aX ONTHMAJILHOTO IPOCKTHPOBAHMUS KOHCTPYKIIMI TPAHCIIOPTHO-
TEXHOJIOTHYECKUX KOMIUIEKCOB.
2. MeTo/1 cXxeMaTH3aIiy CITy9ailHbIX TPOLECCOB HATPYKEHHUSI - TIOTOKA OIS

3. 3apaua.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 202__ r., [Iporokosr Ne
3aB. kadeapoit /A.A. CkBOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOIM ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIBHOE
YYPEXJAEHUE BBICILIET'O ObPA30OBAHUMA

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

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

Jucuumninuza - MaTemMaTuuecKoe MOAEIMPOBAHUE TPAHCIIOPTHO-TEXHOJOTNYECKUX KOMILIIEKCOB
Hanpagsnenue - 23.04.02. HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

3K3AMEHAHI/IOHHI)II71 BMJIET Ne 19
1. OrrrumanbHOE IPOEKTUPOBAHNE KOHCTPYKITHH TPAHCIIOPTHO-TEXHOJIOTHIECKHX KOMILIEKCOB Ha OCHOBE
aHaIlM3a YyBCTBUTEIHLHOCTH.
2. Buipl pacueTHBIX CXEM HECYIIUX CUCTEM MOOMIILHBIX MALIKH.

3. 3amaua.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne
3aB. kadeapoii /A.A. CkBop1ioB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOUN ®EJIEPALTN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O ObPA30OBAHUMA

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

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

JucuumimHa - MaTeMaTHuecKoe MOAECINPOBAHUE TPAHCIIOPTHO-TEXHOJOTNYECKUX KOMIUIEKCOB
Hampasnenue - 23.04.02. HazemHbIe TPaHCTIOPTHO-TEXHOJIOTUUECKHE KOMIUIEKCHI

Kypc 1 cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 20
1. IlpumeHeHe MeTOIa KOHEYHBIX SJIEMEHTOB ISl AHAJTU3a UyBCTBUTEILHOCTH.
2. TlpenenbHbIE COCTOSHUS TIPH MTOTEPE YCTOUIHBOCTH.

3. 3apaua.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 202__ r., [Iporokosr Ne
3aB. kadeapoit /A.A. CkBop1ioB/
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MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUNCKOM ®EJIEPAIIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEXJAEHUE BBICILET'O ObPA30OBAHUA

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

®akynsrer TPAHCIIOPTHBIIM, xadenpa «/IunamMuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepUajIoB»

Jucuuninuza - MaTemMaTuuecKkoe MOAEIMPOBAHUE TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIIEKCOB
Hanpagsnenue - 23.04.02. HazemHbIe TpaHCIOPTHO-TEXHOJIOTMYECKUE KOMILIEKCHI

Kypc 1 cemectp 2

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

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 202__ r., [Iporokon Ne

3aB. xadenpoii /A.A. CxBop11oB/

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

«MOCKOBCKHH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTS MAIIHH U COIPOTUBIICHHE
MaTEpHUaAJIOB)

JucuunnuHa - MaTemaTuyeckoe MOJEIMPOBAHUE TPAHCTIOPTHO-TEXHOJIOTHYECKUX KOMITJIEKCOB
Hanpasnenue - 23.04.02. HazeMHbIe TpaHCIIOPTHO-TEXHOJOTUYECKUE KOMIIJIEKCHI

Kypc 1 cemectp 2

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 22
1. Tpsimoit MeTo audepeHIMPOBAHKS TIPH pacYeTe YYBCTBUTEIBHOCTH. METO/I CONMPSKEHHBIX
NEPEMCHHBIX MPHU PACUCTC YYBCTBUTCIIbHOCTH.
2. OCO6CHHOCTI/I PACYCTHLBIX CXCM HECYIIUX CUCTEM MO6I/IJ'H:HI)IX MallluH " CHOCO6LI MOJCIIUPOBAaHMUA.
3. 3agaya.

YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 202 r., [IpoTokom Ne

3aB. kadeapoit /A.A. CkBOpIIOB/
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