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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-5 CniocoOeH pa3pabaTpiBaTh aHATUTUYECKUE M YUCIECHHBIE METO/IBI PU CO3/IaHUN
MaTeMaTUYECKUX MOJIENIEeN MalIMH, IPUBOJOB, 000PYAOBAHUSI, CUCTEM, TEXHOIOTMYECKUX
MIPOLIECCOB
NJI-2 Criocoben pa3paboTarh IporpaMMHBIE KOJBI JUIsl YUCICHHOTO PELICHHS 3aa4
MEXaHHUKH CILTOIIHOM cpeibl

2. OIIK-10 Criocoben pazpabaTeiBaTh GU3NKO-MEXaHUIECKHUE, MATEMATUIECKHIE U
KOMITBIOTEPHBIE MOJICTIH IIPU PEIICHUN HayYHO-TEXHUYECKUX 3a/1a4 B 00JIaCTH MPHUKJIIATHON
MEXaHUKH
NJI-3 CriocobeH pa3paboTaTh KOMIBIOTEPHBIE MOJIEIH 00BEKTOB IPOPECCHOHATBHON
JeSITeITbHOCTH

3. IIK-1 I'oToB yyacTBOBaTh B HayYHBIX U PACYETHO-IKCIIEPUMEHTAIbHBIX UCCIIEOBAHUAX
00BEKTOB PO ECCHOHATBHOM IEATENFHOCTH € IENbI0 00ECTIeYeHUsI X IPOYHOCTH, KECTKOCTH,
YCTOMYUBOCTH, JOJITOBEUYHOCTH, 0€30IMaCHOCTH U HA/IEKHOCTH
NJI-2 CriocoOeH BBIMOHATH pacueTsl B MPO(eCcCHOHANBHBIX KOHEYHO-3JIEMEHTHBIX
IIPOrPaMMHBIX KOMIUIEKCAX

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanun: [Tncemennas padora
1. Pacuer ycroitunBoctu 6anok MK3 (KonTponbHas paboTa)

®dopma peanusaiuu: Y cTHas popma
1. Tect 1. OcobenHocTH pacuera ycroituuBoctu 6anok MKO (TectupoBanue)
2. UucrneHHble METO/IbI aHATIN3a CIIOKHBIX KOHCTpYKIM (KommokBuym)

BPC aucuunjavHbl

1 cemectp
Beca KOHTpOJIBHBIX MEepONIPUATHIL, %
Nunexc KM-1 | KM-2 | KM-3
Paznen nucrunanHb
KM:
Cpox KM: 4 8 12
Pacuer coOcTBEHHBIX KOe0aHUI M YCTOMYMBOCTH KOHCTPYKIUI
MK9S
Pacuer coOcTBEHHBIX KOe0aHUI M YCTOMYMBOCTH KOHCTPYKIUI +
MK9S
Bonpocel MoennpoBaHusi MEXaHUYECKUX CUCTEM




Bonpocel MoennpoBaHus MEXaHUYECKUX CUCTEM +
Beenenue B mporpammusiii komruiekc ANSYS/CAE Fidesys
Beenenue B mporpammusiii komruiekc ANSY S/CAE Fidesys +
Pemienue 3a1au MEXaHUKH CIUTOIIHOM CPE/Ibl METOI0M KOHEUHBIX
pasHocTen
Pemienue 3a1au MEXaHUKH CIUTOIIHOM CPe/Ibl METOI0M KOHEUHBIX +
pasHocTen
Bec KM: 30 20 50
$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud
BPC kypcoBoii padoTsl/mpoeKkTa
1 cemectp
Beca KOHTpOIBHBIX MeponpusThii, %o
WNunexe KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Paznen aucuumumabl
KM:
Cpok KM: 4 7 10 13 15
Pacuer nBymMepHOI 00671aCTH CIIOKHOI reOMEeTpUH +
Craruueckuii pacuer 3D- pambl +
Junamuueckuii pacuet 3D-pambl +
Crarudeckuii pacuer 000JI0UKH +
Henuneitnpiit pacdyer OaJiku Majoi U3THOHON +
KECTKOCTHU
Bec KM: 20 20 20 20 20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-5 NJI-20mk-5 CriocobeH | 3HATh: Tect 1. Ocobennoctu pacuera ycrounBoctu 6anok MKD (TectupoBanue)
pa3paboTaTh HPOrpaMMHBIE | - TPUHIIUIIBI pa3paboTKu UurcneHHbIe METO/IbI aHATH3a CIIOKHBIX KOHCTpYKIUH (KomiokBuym)

KOJbI JJIsA

YU CJIEHHOTO
pelieHuss 3a1ad  MEXaHUKH
CIUIOIIHOM CpEeJIbl

M POBBIX MOIEIIeiH
KOHCTPYKLHUH C
npumenennem MKO
YMeTh:

- co3/1aBaTh U(POBHIC
MOJEJIM KOHCTPYKIUU B
MIPOTPaMMHOM KOMILJIEKCE

ANSYS

OIIK-10 N/1-3onk-10 Crniocob6eH | 3HaTh: UucneHHble METO/Ibl aHAIKM3a CII0KHBIX KOHCTpyKUui (KosmokBuym)
pa3paboTaThb - OCHOBBI METO/1a KOHEUHBIX
KOMITBIOTEPHBIE pazHocTen
00BEKTOB YMmersb:
npodeccuoHanbHOM - IPUMEHSTH METOJ
JeSITeIbHOCTH KOHEUHBIX pazHocTell s
peleHus 3a/1a9 MeXaHUKH
CILIOITHON Cpefbl
IK-1 NJ-2nk-1 Cnocoben | 3HaTh: Pacuer ycroitunBoctu 6asiok MKD (KonTponbhast pabota)
BBITOJIHATh - CYIITHOCTh U 3HAYEHUE YucaeHHbIe METO/IbI aHAIN3a CI0KHBIX KOHCTpYKIuil (Komioksuym)
poeCCHOHATBLHBIX nHpOpPMAIINY B pa3BUTHH

KOHCYHO-3JICMCHTHBIX
IMPOrpaMMHBIX KOMILICKCAX

COBPEMEHHOTO
MH(OPMALIMOHHOTO

o0I11eCcTBa, OIMACHOCTH U
YTPO3bI, BO3HUKAIOIINE B




3TOM MpolLecce

VYMeTs:

- MPOBOAUTH JUHAMUYECKUI
pacyeT KOHCTPYKIIHMA
METOJIOM KOHEYHBIX
anemenToB B 11K
ANSYS/CAE Fidesys




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tect 1. Oco0ennocTn pacyera ycroiunsoctu 6ajsoxk MKI

@opmbl peaqu3anuu: YcTHas popma

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHHsi KOHTPOJbLHOro MeponpusaTusi: CTyJeHTbl OTBEYAIOT Ha J[Ba BOIpOCa
Ouiiera B yctHoM hopme. [Tpu He0OXOIMMOCTH MPUBOIATCS TUCHbMEHHbIE KOMMEHTAPHUH.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
HpOI[GMOHCTpHpOBaTI) IIOHUMAaHHEC ITIOCTAHOBKH 3aJa4u O IIOTEPEC YCTOﬁqHBOCTH, 3HaHHUC

METO/IOB PEUICHUS IOHUMAaHUE PE3YJITATOB pacyeTa KPUTUIECKON HArpy3KH

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: - NPUHUUIBI pa3paboTKu 1.3. B xakyto CTOPOHY OTHOCUTEIBLHO TOUHBIX 3HAUEHUI
UGPOBBIX MOJAETIEH KOHCTPYKLUN JlaeT OLEHKU KPUTUYECKOM HAarpy3KH JMHEWHBIA aHaIu3
¢ npuMeHeHueM MKO o MK3?

4. Kax BBIMVISIAUT YMCIEHHBIA KPUTEPUN IOTEPU
YCTOWUYMBOCTH IIPU pacyeTe AUarpaMMbl HarpyKEHUs B
HEJIMHEWHOM aHanu3e?

2.5. K xakoMy TUIly HETUHEHHOCTU PUHAJIEHKUT
SIBJICHUE TIOTEPH YCTOMYMBOCTH YIIPYTUX CUCTEM?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinonerus 3Hanus: Ha n1Ba Borpoca 1aHbl IpaBUIbHBIC
COJIepKaTeIbHbIE OTBETHI.

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6bInoaHeHus 3Hanus: TyMaHHbIE OTBETHI HE 110 CYLIECTBY.

KM-2. Pacuer ycroitunBoctn 6am10xk MKI

®opmbl peaiausanuu: [TuceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJbLHOr0 MeponpusiTusi: CTyA€HTbHI IOTY4YalOT UHIUBUIYyaIbHbIE
BapHaHTHI 337a4 O [IOTEPE YCTOMUMBOCTH, KOTOPYIO OHHU BBIMOJIHAIOT B TMCBbMEHHOM BUJE.

Kparkoe cogep:xkanue 3aiaHusA:
ITocTpouTh 3aBUCUMOCTD KPUTHUECKON HArpy3KH OT 5KECTKOCTH YIpyroi cBa3u. CpaBHUTh

pemierre no MKD ¢ TOUHBIM pelIeHHeM COITPOTHUBIIEHHUS MAaTEPUATIOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: - CYIIHOCTh M 3HA4YCHUE 1.3amaua 3
uH(popMaIuu B pa3BUTHHI [TocTpoiiTe 3aBUCUMOCTh KPUTUYECKOM
COBpeMeHHOFO I/IH(l)OpMaLII/IOHHOFO CHUJIBI OT napaMeTpa KCCTKOCTHU

oO1iecTBa, OMACHOCTH U YrpO3Bbl,
BO3HHKAIOIIKE B 3TOM IIpoIecce




X
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Figure 1 MocTpoiiTe 3aBUCUMOCTb KPUTUUYECKOM
CUANbI OT MapameTpa XecTKOCTU

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuku 6blnoIHeHus 3Hanus: VlcuepripiBaroliiee pereHue

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: PellieHre B 1IeIOM BEPHOE, HO UMEIOTCSI OTIHCKH,
HE BJIMSIONINE HA CYITHOCTh OTBETA

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 8bInoaHeHUs 3HaHus: X0/ PEIIeHNs BEPHBIN, HO €CTh OIIMOKa,
KOTOpasi MpUBeJa K HENMPAaBUIBHOMY OTBETY.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: HeBepHOe peleHre Wi HeJI0IeTaHHOE JI0
KOHIIA.

KM-3. UnciieHHBbIE METOABI AHAJIN3A CJIOKHBIX KOHCTPYKIHUH

®opmbl peaausanuu: YcrHas popma

Tun koHTpPOILHOTrO MeponpusiTus: Koimoksuym

Bec konTposbHoro meponpusitusi B BPC: 50

IIpouenypa npoBeaeHusi KOHTPOJIbHOro0 MeponpusiTusi: CTyIeHTHI NOTY4aroT 3aJaHie C IByMs
BOIPOCaMHU, Ha KOTOPbIE OHU JTOJIKHBI 1aTh YCTHBIE OTBETHI

KpaTkoe cogep:kanune 3a1aHus:
JlaTh rpaMOTHBIE OTBETHI, KACAIOIIUECS OCOOCHHOCTEH YNCIICHHOTO MOICTHPOBAHHSI

IIOBCACHUA KOHCprKI_II/Iﬁ IIpH pa3jiIn4HOro poaa BO3ACHUCTBUSIX.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HAaTb: - OCHOBBI MCTOJa KOHCYHBIX ‘ 1.13. Kakne PAa3HOCTHBIC CXEMBbI HA3bIBAIOTCS «YCJIOBHO




pasHocTen

YCTONYUBBIMU»?

14. Kakue pa3HOCHBIE CXEMBbI Ha3bIBAIOTCS A0COIIOTHO
YCTONYUBBIMUY?

15. ®usnueckuit cmpica ycnoBus Kypanra.

16. Kakoii mapameTp XapakTepu3yeT ¢ KOJIMYECTBEHHOMN
CTOPOHBI MOHATHUE «ANIPOKCUMAIIUS B TEOPUU
Pa3HOCTHBIX cXeM?

Ymerb: - co3maBaTh LU(POBEIE
MOJICTIH KOHCTPYKIIUH B
nporpaMMHoM komiiekce ANSY'S

1.1. Kak pacueTHbIM ImyTeM yOeauThCs, YTO KOHCTPYKIUS
HMeeT CIIOCOOHOCTD K JKECTKUM CMEIICHUSIM?

2. IlosicuuTe Ha MPOCTEHIIEM MPUMEpPE KaueCTBEHHYIO
3aBHUCHUMOCTh YaCTOT COOCTBEHHBIX KOJI€OaHUM OT
OCHOBHBIX XapaKTEPUCTUK KOHCTPYKIIUH.

3. [Touemy opmbl KosIeOaHMI, pACCUMTAHHBIC METOIOM
KOHEYHBIX 3JIEMEHTOB, MOJIY4Yar0TCs 3aBEJOMO
npubmmkeHHbIMI? Kak 3To 00CTOATETHCTBO BIUSET HA
OIICHKH COOCTBCHHBIX YacTOT?

4. JInst K3-MOACNIM CHMMETPUYHOM 3aKpeIlJICHHOHN OaKu
C LIGHTPAJIbHOM yIpyroi onopoi (JINHEHHOW MPYXUHON)
OTIPECTISIOTCS TPU MEePBbIe COOCTBEHHBIE YACTOTHI
M3TUOHBIX KoJieOanuii. OOBICHUTE, TOYEMY BTOpast
4aCTOTA HE 3aBUCUT OT JKECTKOCTHU MPYKUHBIL.

YMeTn: - IMPHUMCHATH METOL
KOHEYHBIX Pa3HOCTEH Ul PEILICHUS
3a/1a4 MEXaHUKHU CIUIOIIHOW Cpeabl

1.11 O6bsicHuTe pOJb GUKTUBHBIX TOUYEK IIPU
Pa3HOCTHOM anmpokcuManuu 1uddepeHIuanbHbIX
IPAHUYHBIX YCIOBHH.

12. JlaiiTe mo0oe onpesesieHne yCTOMUNBOCTH
Pa3HOCTHOM CXEMBI.

13. ChopmynupyiiTe OCHOBHYIO TEOPEMY TEOPUU
Pa3HOCTHBIX CXEM.

14. Chopmynupyiite kpurepuit Heiimana yctounBocTu
Pa3HOCTHBIX CXEM JUIs 3a7a4 ¢ OJHOW 3aBUCUMOM
IIEPEMEHHOM.

15. Chopmynupyiite kputepuii Helimana yctoitunBocTH
Pa3HOCTHBIX CXEM JUIsl 337a4 ¢ HECKOJIbKUMU
3aBUCHMBIMU IEPEMEHHBIMH.

YMers: - MIPOBOJUTH
JIMHAMUYECKU I pacuder
KOHCTPYKLIUN METOAOM KOHEUHBIX
sanemenToB B I[IK ANSYS/CAE
Fidesys

1.5. IlosicHuTe Ha mpuMepax, Kako 3PPEKT yIuThIBaeT
MaTpulla HAYAJIBHBIX YCUIIMN IIPU pacyeTe KOHCTPYKIUI
¢ OOJIBIIMMU NEPEMELICHUSIMHU.

6. [louemy B 3a1aue pacyeTa Ha yCTOMUMBOCTH pelIaeTcs
HE T0JIHAs, a YaCTUYHAas MpolieMa COOCTBEHHBIX
3HaYeHUN?

7. IlpuBenuTe Ka4eCTBEHHYIO KAPTUHY AlIIPOKCUMAaLUU
MEepEeMEIICHUN U HAPSHKEHUI Ha JIMHEHHBIX U
KBaJPAaTUYHBIX DJIEMEHTaX B IUIOCKOM 3a/1a4e€ TEOpUU
YIPYTOCTH.

8. Kakoli npocTeiinii npueM UCOoIb3yeTCs ISl
CTBIKOBKH Pa3HOPOJHBIX 3J1eMeHTOB B MKD?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa3BepHYTBIe COACPIKATCIBbHBIC OTBCTHI HA o0a
BOIIpoca C JOIMOJHUTCIbHBIMHA YTOYHCHUSAMU




Oyenxa: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoanenus snanus: HemoHnMaHue CyIHOCTH BOIPOCOB

10



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@DopMa NPOMEKYTOUYHOM aTTecTallumM: JK3aMeH

IIpumep Onsiera

Bonpocsr:
1. Kak mpoBepHTh BHIMOJHEHNE CTATHYCCKUX TPAHUYHBIX YCIOBUH B KOHEUHO-IJIEMEHTHOM
pacuere?
2. OcHoBHBI€ ATanbl penienus 3aaa4d no MK9
3amaua:
EJ, pA

P EJ
4 c=all
A ; /

21

Figure 2 1.MocTpoiiTe KayecTBEHHYIO 3aBUCMMOCTb NepBoii CO6CTBEHHOI YacToTbI
Kone6aHuii 6a/1Ku OT }KeCTKOCTU NMPYXKUHbI.

2.0ueHuTe 3HaYEHUA YaCTOTbl U HAPUCYITE NPUMEPHDbINA BUA,

nepsoi popmbl KonebaHuit B npeaesibHbIX CydanX.

IIpoueaypa nposenenus

Crynent Oeper Ouier, TOTOBUT B TeueHHe 1,5 4acoB OTBETHl B MUCHMEHHOM BHje. Ha oTBeThI

otBoautcd 0,5 4Jaca.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8

0ceoenuA Oucuunﬂunbt

1. Komnerenuusi/Muankarop: NJ1-2onk-s Crocoben pa3zpaboTaTh MporpaMMHBIE KOIBI JITS
YHMCJIEHHOTO PEIICHUS 33]a4 MEXaHUKHU CIUIOIIHOM cpefbl

Bonpocsl, 3aganus
1.3agaua 2
1.ITocTpoiiTe Ka4YeCTBEHHYIO 3aBUCUMOCTH TIEPBOM COOCTBEHHOW YacTOTHI
KoJIeOaHUH OaIKHU OT )KECTKOCTH MPYKUHBI.
2.01eHuTe 3HaYeHUS] YaCTOThl U HAPUCYUTE PUMEPHBIH BU]T

nepBoi (hOpMbI KoJIeOaHU B MIPEIETbHBIX CIydasx.
EJ, pA

EJ
211 7;7 c=a——

21
Figure 3 1.MocTpoiiTe KauecTBEHHYIO 3aBUCUMOCTb NEePBOM COBCTBEHHOI YaCTOTbI
Kone6aHuii 6a/IK1 OT }KeCTKOCTU MPY>KUHbI.
2.0ueHuTe 3HaYEHUA YaCTOTbl U HAPUCYITE NPUMEPHDINA BUA,
nepsoi popmbl KonebaHuUit B NpeaesibHbIX CydYanX.

2.5. Kakum o0pa3oM MOKHO IPOBEPHUTH BBIITOJIHEHUE CTATUYECKUX TPAHUYHBIX YCIOBUH B

KOHCYHO-3JICMCHTHOM pacque?

6. [Touemy [yisi CTHIKOBKH pa3HOPOHBIX JIeMeHTOB (Hampumep, Solid u beam) Heodxoanmo

COCTAaBJIATH NOIMOJIHUTCIIBHBIC YPABHCHU A cBs3u?

11



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1. 115t onipeesieHnsi COOCTBEHHBIX 4acTOT M opM KoJIeOaHMT MEXaHMYECKOW CUCTEMBI
pelaroT:

OTtBeTsI:
a) YpaBHECHHUSI IBMKCHUS ¢ HAYAJIbHBIMH YCIOBUSAMU 0) 0000IIIEHHYIO 3a/1a4y HA COOCTBEHHBIC
3HAYEHUS B) CUCTEMY alre0panyecKux ypaBHEHUI paBHOBECHS Y3JI0B

Bepuslii oTBeT: 0)
2.Kakoi nmapamerp B MKD y4uThIBa€T OTIIMYME TIIOCKOTO HAIPSAKEHHOTO COCTOSHUS OT
COCTOSIHUS TUIOCKOH 1ehopmarin’?

OTtBeTsI:
a) MaTpuna GpyHKIuMi nepemerienuii 0) Matpuna nedpopmanuii B) MaTpula yupyroctu
0006menHoro 3akoHa ['yka

Bepwurliit oTBeT: B)
3.Kakoii pacueTHbli mapaMeTp MO3BOJISET YCTAHOBUTH 30HBI KOHEYHO-3JIEMEHTHOM MOJeNH,
/1€ MOKET IOTPEOOBATHCS CTYIIEHUE CETKU?

OTtBeTsI:
a) SKBUBAJICHTHBIE HAIIPsDKEHUS 0) SHEpreTudeckasi OleHKa NOrpeIIHOCTH B) KapTHHA MOJIs
nepeMeIeHuin

Bepusrii oTBeT: 0)

2. Komnerennusi/Unaukarop: UI-3onk-10 Criocoben pazpaboTath KOMIIBIOTEPHBIE MOJICITH
00BEKTOB PO ECCHOHATBHOM IEATETHHOCTH

Bonpocel, 3a1anns
1.3amaqa 1
Hccnenyiite yCTOMUMBOCTD PA3HOCTHOM CXEMBbI ISl ypaBHEHUS IepeHoca
NccneaynTte yCTONYMBOCTb PA3HOCTHOW CXeMbl

SOt () =0

ana ypaeHeHus neperoca 4, +vu_=0 (v>0)

2.4. OneHka KpUTHYECKOW Harpy3kH B JIMHEWHOM aHaIu3e ycToiunBocTy o MKD sBisiercs
OCTOPOKHOU MJIM PUCKOBAaHHOM (MET B 3amac Mo yCTONYUBOCTH HIIM HA000poT)?

MartepuaJbl /i1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.CrniekTp OTKJIMKA UCTIONb3YETCS AJIA:
OTBeTHI:
a) pelleHus YpaBHEHUH JMHAMUKH COOPY>KEHUS 0) CBEACHUS TUHAMUYECKON 3a]1a4u O

CEICMOCTOMKOCTH K SKBUBAJIEHTHOM CTaTUYECKOM 3ajjaue B) aHaIM3a COOCTBEHHBIX KOJIeOaHU

COOPYXKEHUS
BepHpriii oTBeT: 0)

2.K kakoil MmaTeMaTH4eCKOH 3aJja4e CBOJIUTCA JTUHENHBIN aHAIN3 YCTOMYMBOCTH KOHCTPYKIIUH:

OTtBeTHI:
a) cucTeMa JIMHEHHBIX YpaBHEHUI paBHOBeCHS 0) crcTeMa HEIMHEWHBIX ypaBHEHUN
paBHOBECHS B) YaCTHYHAs MTpoOeMa COOCTBEHHBIX 3HAUCHUM

BepHnrliii oTBeT: B)
3.Marpuna reoMeTpu4eCKON KECTKOCTH B 3a/1a4aX YCTOMUYUBOCTH CTEPKHEN YUUTHIBAET
BIIUSIHUE:

OTBeTHI:
a) MPOAOJILHOTO YCUJIUS Ha U3THOHYIO )KECTKOCTh IPU OOJIBIINX MepeMelIeHusX 0)
MOTEPEYHbIX YCUJIMN Ha KPUTUYECKOE 3HAUE€HUE HArpy3KH B) HaYaJIbHON KPUBU3HBI HA
KPUTHYECKOE 3HAUEHHUE HArpy3KU



BepHurliii oTBeT: a)

3. Komnerenuusi/Unaukarop: N/I-2nk-1 CriocoOeH BBHIMOIHATH pacdeThl B MPOPECCHOHATBHBIX
KOHEYHO-3JIEMEHTHBIX MPOTPAMMHBIX KOMILJIEKCaX

Bomnpocel, 3axanus
1.Bonpocsl
1. [Touemy m1st 6anku, HArpY>KEHHOW COCPEIOTOUYECHHBIMU culamMu (MoMmeHTamu) MKD naer
TOYHOE pacrpeeseHne N3rudaronero MoMeHTa (B MpeHeOPeKEHUN BEIYUCIUTEIHLHON
MOTPEIIHOCTHIO), a B Cllydae paclpeie]IeHHOW HAarpy3Ky 3MI0pa MOMEHTA MOJIy4aeTcst
IpUOIMKEHHOU?
2. [loueMy pacdeT METOJIOM KOHEYHBIX 3JIEMEHTOB €T 3aBBILICHHbIEC OLIEHKH COOCTBEHHBIX
4acTOT OTHOCHUTEJIbHO UCTUHHBIX 3HaueHHI? Kak BIMsSIET yTOUHEHHE K3-MOJIENN KOHCTPYKIIUU
Ha pacyeTHbIC OLEHKU COOCTBEHHBIX 4acTOT?
3 [NoueMy B TMHAMUKE KOHCTPYKIUHN AJII MOJIEIICH ¢ OOJBIIMM YUCIIOM CTEIeHEeH CBOOOIbI
pelaT YaCTUYHYIO, a HE MOJIHYIO MTPO0IeMy COOCTBEHHBIX 3HAUSHUN?

MatepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.YTo MOHMMAIOT MO/ TEPMUHOM «KBAJIPATUYHbIM KOHEUHBIN 3JIEMEHT» IIPH PEILICHUH 3a]a4
TEOpUH yIpyroctu?
OTtBeTsI:
a) aneMeHT B (hopme kBajapata (kyoa) 0) pyHKIMH TTepeMenIeHUI 3JIEMEHTa — TIOJTMHOMBI
BTOPOM CTENEHN OTHOCUTEIbHO HE3aBUCUMBIX IPOCTPAHCTBEHHBIX IEPEMEHHBIX B)
PeryJsipHbIE CETKU C IPSIMOYTOJIbHBIMU slUeHKaMU
BepHsiii oTBeT: 0)
2.AnnpoxkcuMalvy HalpspKeHUH Ha KBaJJpaTUYHOM JIEMEHTE:
OTtBeTsI:
a) MOCTOSTHHBIE (OJJTHOPOAHEIE) 0) IMHEHHBIE B) (parMEeHThI KBaJPAaTHUHBIX 11apadoi
Bepuslii oTBeT: 0)
3.CxoJIbKO TapaMeTpOB TPEYTOJIBHOIO KBaIpaTUUHOTO 3JIEMEHTA B IJIOCKOM 3aJjaue TEOpUH
YIPYTOCTH ONUCHIBAIOT HAIPSKEHHO-1€()OPMUPOBAHHOE COCTOSIHUE?
OTBeThI:
a)126)10B8) 9
BepHblii 0TBET: B)

II. Onucanue wikanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyermax: 100
Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBnseTCS CTYyEHTY,
MPABUIIBHO BBIMOJHUBILEMY MPAKTHUYECKOE 3a/laHie, KOTOPbIH MMoKa3aJl Ipy OTBETE Ha BOIIPOCHI
9K3aMEHAIIMOHHOTO OWIeTa M Ha JIOTIOJIHUTENIFHBIE BOITPOCHI, YTO BIIaJICET MAaTepHUAIOM N3YIEHHOU
JUCLUTUIMHBL, CBOOOTHO MPUMEHSIET CBOU 3HAHUS JUI1 OOBSICHEHUS PA3IMUHBIX SIBICHUH U peIIeHus
3amad.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu gvinonnenus: snanus: Onenka «XOPOILIOy BeicTaBnsieTcst CTYACHTY,
MIPABWJIBHO BBIITOJTHUBIIIEMY ITPAKTHYECKOE 33]JaHUE M B OCHOBHOM IIPABHJILHO OTBETHUBIIEMY Ha
BOIPOCHI YK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JOTIOJTHUTEIHHBIE BOTIPOCHI, HO OMYCTUBIIEMY MIPU
STOM HENPHHIIAITAATHHBIC ONTHOKH.

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIAETCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI SK3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII
CYIIECTBEHHBIC U JIaXKe IPyObIe OMUOKHU, HO 3aTE€M MCIPABUII HX CaM, a TAKXKE HE BBITTOTHUII
MPaKTUYECKOE 3aJ]aHe U3 9K3aMEHAIIMOHHOT0 OuieTa, HO JI1M00 HAMETUJI MPaBUIIbHBIN MYTh €r0
BBIIIOJTHEHU S, IMOO 110 YKA3aHUIO SK3aMEHATOpa PEILNI IPYTyIo 3a/1auy U3 TOTO K€ pa3zaena
JUCLUTIIUHBL.

Oyenka: 2

Onucanue xapakmepucmuku svtnonanenus 3uanus. Ouenka «HEY JTOBJIETBOPUTEJIbBHO»
BBICTABJISICTCA CTY/ICHTY, KOTOPBIH: a) HEe OTBETHJI Ha BOIIPOCHI SK3aMEHAIIMOHHOTO Oniera u
HE CMOT PEelINTb, TM00 HAMETUTH MPABUIIbHBIN IMyTh PELICHUs 3a/1a4 U3 OUJIeTa; 0) He cMor

pEeInTh, TMOO HAMETUTH MPABUIBHBINA MyTh PEIICHUS 33]a41 U3 SK3aMEHAIIMOHHOTO OWiieTa u

Jpyroi 3a7auu Ha TOT K€ pa3/iel AUCUUIUINHbI, BBIJAHHON B3aMEH Hee; B) IIpU OTBETE Ha
JIOTIOJIHUTEILHBIE BOTIPOCHI 0OHAPYKIJI HE3HAHKE OOJIBIIIOTO pa3zelia SK3aMeHaAMOHHON
MIPOrPaMMBI.

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Ouenka omnpenensercs IO COBOKYIHOCTH pPE3YJIBTaTOB TEKYLIErOo KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUU C [lonoxxeHnem o OamibHO-peHTHHIOBOM cucteme it cryaentoB HUY «MOW» Ha
OCHOBAHUHU CEMECTPOBON M 3K3aMEHALMOHHON COCTABIISAIOLIMX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

1 cemectp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

CryneHT nojryyaeT BOIIPOCHI 10 Kax A0 BbinoaHeHHOH 3aiaue KII B pa3BuTue noay4eHHOro
peleHus

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakxmepucmuxu evinonenuss 3uanus: OIEHKa 5 BBICTABISICTCS CTYACHTY, IPABUIBHO
BBIMOJIHUBIIIEMY BCE 3a1aHUE, C TOJPOOHBIMU KOMMEHTAPUSIMU MTOJTYUYCHHBIX PE3yJIbTATOB.

Oyenka: 4
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoineHus sHanus: OueHka 4 BHICTaBIACTCS CTYJACHTY, B IIEJIOM
MIPABWJIBHO BBIITOJIHUBILIEMY BCE 33J]JaHUE, HO JIONYCTUBIIEMY ITOMAPKH B Pa3MEPHOCTSX BEIMINH U
OIICHOYHBIX pacyeTax MPOYHOCTH.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 0
Onucanue xapakmepucmuku 6bINOJIHEHUs. 3HaHus: 3a TaHHBIA KypCOBOM MPOEKT OICHKA 3 HE
CTaBHUTCS M3 IMPUHIMITHAIBHBIX COOOPaKEHUH.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3uanus: OLeHKa 2 BBICTABIsIeTCs 3a TPyOble OMNOKN
X0Ts OBl B IBYX 3a7ayax.

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

OneHka 3a KypcoBOHM MpOEKT ompejaensercs B cooTBeTcTBUU C [lonokeHuem o OamibHO-
peiiTuHroBoi cucreme uist cryneatos HUIY «MOW»
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