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2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuciunivaa 51.B.01.02 [JuHamuyKa ¥ yCTOMUMBOCTD YIIPYTUX MeXaHUYeCKUX CUCTeM OTHOCUTCS K YaCTH,
(opMrpyeMoii yuacTHUKaMu 00pa30BaTe/IbHBIX OTHOLIIEHHH 00pa30BaTeIbHOM TPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-3: Cnocobex TIK-3.1: 3Haem mMemoObl TIK-3.1: 3adaHus
cobupame, cbopa, obpabomku u 3Haem OCHoOBHble NOHAMUS U Pacuemmo- DK3aMeH:
obpabambieamb u UHMepnpemayuu OaHHbIX npasuna e obaacmu epacpuueckas paboma | g
UHmMepnpemupogamb p
CO8pPeMeHHbIX HAYUHbIX pacnpedefeHHbIX ynpyaux
JaHHbIe . 80NnpoChl
uccnedosaHuil, HeO6GXOOUMbIX | MeXaHU4ecKUx CUCmeM.
COBpeMeHHbIX
HayuHBIX 015 popmupoeaHus 86180008
i no coomgemcmayrowjum
uccnedosaHull, youy [IK-3.2:
Heobxooumble 0/ HAy4HbIM UCCAe008AHUSAM
Ymeem ucnonb308amb Ha
¢opmuposaHus ITK-3.2: ¥Ymeem cobupamb, .
npakmuke mamemamuyeckuil
66160006 10 obpadameisam u annapam u cogpemMeHHble
coomeemcmeylowuM | mepnpemuposams daHHble
HAYUHBIM Npo2pammHble KOMNAEeKChbl ONs1
COBPEeMeHHbIX HayUYHbIX
uccnedo8aHusIM . onucaxus QUHAMUKU
uccnedosanuli, Heobxooumble .
MexaHuuecKux modenell,
0115 popMupoeaHusi 86180008
uccned08aHust Ux Ha
no coomgemcmayrowjum .
ycmotiyugocmn.
HAayUYHbIM UCCAe008AHUSM
IIK-3.3: Umeem
npaxkmuueckuii onbim c6opa u | 1TK-3.3:
06paBGomKu daHHbIX Bnadeem HaebiKamu
COBPEMEHHDBIX HAYUHbIX UCNONb308AHUS HA NPAKMUKe
uccnedosaHuil, Heobxodumbix  |dnnapama coepeMeHHoOU meopuu
015 ¢popMupoeaHust 8bI80008 pacnpedeneHHbIX ynpyaux
no coomeemcmeyowum MexaHu4ecKux cucmem o
HAYUHbIM UCCACOOBAHUAM Mmamemamuieckozo u
ULC/eHHO20 MOOeAUPOBAHUS
DA3AUUHbIX pu3uUecKux
npoyeccoe.
3. CTpyKTypa M co/iep>KaHue JUCLUI/IMHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouHas

O0masi TpPy/10eMKOCTB, 3.€. 4




Yacos 1o yue0HOMY IJIaHY 144

B TOM YHUCJIe

ayUTOpPHbIE 3aHATHSA (KOHTAaKTHas padoTa):

- 3aHATHSA JIeKIIUOHHOI0 THUMNA 32

- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThi) 32

- KCP 2

caMocTosTe/IbHaA padora 42

ITpomexyTouyHas arTecTanusa 36
JK3aMeH

3.2. CogepyxaHue JUCHUIIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHuem OmMBeOeHHO020 HA HUX Koauuecmeda

akademMuyecKux uacoe u 8uobl yueOHbIx 3aHamull)

HanMeHoBaHUe pa3/ienioB U TeM AUCLUILIMHBL Bcero B TOM UHC/Ie
Yyachl
( ) KonTtakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C Iperno/aBaresiem),
Yachkl U3 HUX
3aHSTH CamocrosiTesibHast
CeMHHapCKOro pagota
3aHATus THUIa ofyuarowerocs,
JIEKLJAOHHOTO | (TIpakTHueckye | Bcero qackl
THUMa 3aHATHsA/abopa
TOPHBIE
paboThI), uackl

$ ¢ ¢ ¢ $

0 0 0 0 0
Beepenue. 8 2 2 4 4
V3rubHble KosiebaHuUst CTePIKHSL. 12 4 4 8 4
ITpo6sieMa COOCTBEHHBIX 3HAUEHUH. 24 8 8 16 8
TTpub>keHHBlE METOZBI pellieH s TPoOIeMbl COOCTBEHHBIX 3HAUEHUH. 20 6 6 12 8
Y CTOWUNBOCTE U MOBeZieHHe BO/IM3M TPaHUL{bl YCTOHUMBOCTH 20 6 6 12 8
pacrpezie/ieHHbIX MeXaHUUeCKUX CHCTEM
Knaccudukanys v BUIBI TIOTEPU yCTOHUMBOCTH. 12 4 4 8 4
O630p Kypca 10 2 2 4 6
ATTectarust 36
KCP 2 2
Wroro 144 32 32 66 42

CojepikaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

1. Beegenve. MaTemaTuueckoe MO/Zie/IMpOBaHUe YIIPYIMX pacrpe/ie/leHHbIX CUCTEM.

2. VI3rubHbIe KosiebaHust cTepkHs. BbIBO/ ypaBHeHUs U3THOHBIX KojiebaHuii cTepykKHsI. MaTpUYHO-0TIepaTopHast

(bopMa KoJIeOaHWuH. AJILTepHaTI/IBH])Ie, reoMeTpuyuecKue u (:l)I/I?,I/I‘»IECKI/Ie KpaeBbIe YC/IOBUA.

3. ITpo6iema cobCTBeHHBIX 3HaueHui. [TocTaHoBKa Mpo6/ieMbl COOCTBEHHBIX 3HAUEHUH, 3aBUCUMOCTD PEIleHUsT

OT CBOHCTB onepatopoB. CBsi3b MPo6/IeMbl COOCTBEHHBIX 3HAUEHUH ¢ TIpobieMoii ycroliunBocTu. dopMyia
Pesiesi. [ToctaHOBKa ¥ peliieHue 1Po6/ieMbl COOCTBEHHBIX 3HAUEHUH [ KOHCOJIBHO 3aKPeTieHHOTO U

LIAPHUPHO 3aKPeIJIeHHOI'O CTePIKHSL.
4. TIpubnkeHHbIe METO/IbI pellieHust TpobieMbl COOCTBEHHBIX 3HaueHui. Meto Putiia. Metos ByOHoBa-

l'anepkuHa.




5. YcTolurBOCTE U TIOBeZieHHe BOJIM3Y TPaHULbl YCTOMUMBOCTH PaCIipeZie/ieHHbIX MeXaHUUECKUX CUCTEM.
Y CTOMUMBOCTH U TIOBe/IeHHUEe BOJTM3U FPAaHUIIbI YCTOMUMBOCTU PACTpe/ie/IeHHBIX YIIPYTUX Mojesiel B
3aBHCUMOCTH OT TPAaHUYHBIX YCJIOBUH.

6. Knaccudukaiiys U BUbI TOTepU YCTOMUMBOCTH. JJuHaMuueckasi U cTaTUuecKas TioTepst yCTOHUMBOCTHU.
KoHcepBaTuBHast ¥ He KOHCEPBaTHUBHAs TIOTEPST YCTOHUMUBOCTH.

7. 0630p Kypca. [ToAroToBKa K MPOMEXKYTOUHOW aTTeCTaL|H.

4. YueOHO-MeToAMUYeCKOe ofecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXcsi

CamocrosiTenibHasi paboTa 00yuaroL[UXCsl BK/IIOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud 0 UTOraM OCBOEHMS JUCLIATIIUHEI
NpUBeJIeHHBbIM B I1. 5.

B paMKax JUCLUITIMHBI ITPelyCMOTPEeHbI CJie/IyIOIIYe BH/IbI CAMOCTOSTeIbHOU paboThI (TTOPSiIOK X
BBITIO/THEHUsI, JOpMa KOHTPOJISA):

. TIOBTOpEHHe MaTepHaJia, POHAEeHHOr0 Ha 3aHATHSIX JIEKIIMOHHOTO TUTIA (B TeUeHHe BCero
CeMecTpa, OTIPOC Ha 3aHATUSAX JIEKLHOHHOTO ¥ CEMUHAPCKOTO THUTIA),

. CaMOCTOSITe/IbHOE U3yueHHe OT/IeJIbHBIX BOIIPOCOB TIporpaMMel (1 pa3 B ceMecTp, OMpocC Ha
3aHSITUSIX CEMUHAPCKOTO TUTIA),

. TMO/ITOTOBKA K 3aHATUSIM CEMHUHAPCKOTO THIIA, PellleHre 3a/iay 110 CIUCKY, TIPeiCTaB/IeHHOMY
TniperiofiaBaTesieM (B TeueHHe BCETO CEMEeCTpa, OTIPOC Ha 3aHSATHSX CEMHUHAPCKOT0 THIIA),

. TO/IFOTOBKA K IMPOMEKYTOYHOMY KOHTPOJIIO YCIIeBaeMOCTH (9K3aMeH).

5. ®oHJA OLEHOYHBIX CPEJCTB /I/Isi TeKYIero KOHTPOJIi YCIeBaeMOCTH U TPOMEeXYTOYHOM
aTTecTalMi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3a/jaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIIeBaeMOCTH C yKa3aHMeM KpUuTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHusi (OLleHOYHOE CpPe/CTBO - 3afaHMsA) /Il OLleHKH C(opMHUPOBaHHOCTH
komnetennuu ITK-3:

1. HancaTh ypaBHeHHe MPOAOIBLHBIX KOIe0aHUM CTep)KHS B MaTPUUHOHN JopMe, y KOTOPOTO O/IMH KOHEI]
3aKperuieH IapHUPHO, a IPYToi CBOOO/IeH.

2. Harmucatb ypaBHeHHe TIPO/I0JTbHBIX KoJiebaHWi CTepyKHsl, Y KOTOporo o6a KOHIIa 3aKperyieHbl IIIapHHUPHO.
[IpoBepuTh orepaTopbl Ha CAMOCONPSKEHHOCTb.

3. 3amucarh B MaTpUUHO# (hopme KomeOaHust CTPYHBI.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeAACTBO - 3afiaHuA)

OueHka Kpurepunu orjeHMBaHUS

OTBeT MOJIHBIA U HpaBHHbHLIﬁ Ha OCHOBAHHWHA I/I3y‘-IEHHOI71 TE€OpUH; TEOPETH"IECKI/Iﬁ MaTepuaa
pelieHre rnoCTaB/I€eHHBIX 3da/id4 U3/I0’K€HBI B HEO6XO,Z[PIMOI>1 JIOTUYECKO 11ociie10BaTe/IbHOCTH,
3a4TeHO o o o
F'PaMOTHBIN HAayUHBIN A3bIK; OTBET CaMOCTOATE/IbHBIN. MOFyT OBITE AOIyILeHbI ABe-TPU

HeCyIljeCTBEHHbIE OI_LII/I6KI/I, HCIIpaBJ/IeHHbIE 110 TPE6OB8HI/II-O npernojaBaTesis

He OTBeT 00HApY)KMBaeT HETIOHUMAaHHUe CTYAEHTOM OCHOBHOTO COZIep>KaHusl yueOHOro MaTepurasa Win




OueHka Kputepun ouieHnBaHus

JIOTyILeHbI CyIleCTBeHHbIe OMMOKH, KOTOpPbIe He MOTYT ObITh MCIpaB/ieHbI TIPH HAaBOASIINX
BOIpOCax Npenojasaress

3a4TeHO

5.1.2 TunoBble 3ajaHusA (OLEHOYHOEe CpPeACTBO - PacuerHo-rpaduueckas padora) /isi OLeHKH
copmupoBanHocTi Komnerennuu ITK-3:

YpaBHEHIIE MIOIIEPEYHBIX KOJIe0aHmil CTEPsKHA HMEET BHI:

i 2 e
0 _1(-:-3)+P5 J(-*fJJHHG _1(-}’-?)
ox ox” or-

rae ET — n3rubHas JKeCcTKOCTh CTEep:KHA, m — paclpelie/icHHad Macca, P — cxxumaronias Harpyska.

E] =0,

1. ITpoBepuTh omepaTops! 3aaull Ha CaMOCONPAKEHHOCTD B ClIydae, Korja 00a KOHIa CTepKHA KecTKO

alx,t),  alxr)
e dx

sakpertenst: (x,7), ., = _1'{3'._:‘] =0,

=0 (/- nmHA CTepKHA).

xmj

2. TIpu OTCYTCTBUM CXKUMAIOIIEN HAarpy3KH MOCTaBUTh 3a/1auy MPo0/IeMbl HaX0XK/eHHs] COOCTBEHHBIX 3HaUeHHH
1 coOCcTBeHHBIX (hopM siedopmariyiv. HaliTi iepBble TpH COOCTBEHHBIX 3HAUEHUS ¥ COOTBETCTBYIOIIVE UM

dhopmbl fedopMariyu.

Hatitu iepBrie Tpu dopmbl Aedopmalivi B IOTMHOMUAILHOM BH/e U3 YCJIOBUM COTJIaCOBAaHUS C TPAaHUYHBIMU
YCJIOBUSIMH Y YCIOBUSIMMA OPTOHOPMHUPOBAHHOCTH (popM 1 mocTpouTs ux rpaduk. IIpoBecTr cpaBHUTENbHBIN
aHanu3 3TuX (opm ¢ popmamu, OTyyeHHBIMU U3 3a/la4i Ha pob/1eMy COOCTBEHHBIX 3HaUeHUH, UCTI0/b3Ys

MeTOJ, CpeZJHEr0 KBa/[paTUUHOTO OTKJIOHEHUS B n y3/10BbiX Toukax (n=1000).

JIn1st Har IS AHOCTH COOTBETCTBYIOIMe (GOPMBI e opMariyy, TI0JTy4eHHbIe Pa3HbIMH MOZIX0/JaMH, /I0/DKHBI OBITh
n300pa’keHbl Ha OJHOM TpaduKe.

3. Haiitu KPpHUTHUUECKOE 3HAUYEHHE C)KHMa}OLHEﬁ Harpysku, Ipu KOTOpOﬁ MpoOUCXOAUT MOTepA YCTOI‘/JI"II/IBOCTI/I.

Kputepun oneHuBanus (oLieHOUHOe CpeACTBO - PacueTHo-rpaduyeckas padora)

Ouenka Kpurepun onieHnBaHus

OTBeT MOJIHBIA U HpaBH]’[BHLIﬁ Ha OCHOBAHHWHA H3y‘-1€HHOI>i TE€OpUH; TEOPETH‘JECKI/Iﬁ MaTepuvaa
pelieHre rnoCTaB/I€eHHBIX 3da/d4 U3/I0’KEeHbI B HQOGXO,Z[HMOFI JIOTUYECKO 110C/ie10BaTe/IbHOCTH,
3a4TeHO o o o
F'PaMOTHBIN HayUHBIN A3bIK; OTBET CaMOCTOATE/IbHBIN. MOFyT OBITE AOIyLleHbI ABE-TPU

HeCyIeCcTBeHHbIe OIMOKH, UCTIPaB/IeHHbIe TI0 TpeOOBAHKIO TIperoiaBaTesis

OtBeT 0OHapy>KMUBaeT HEIIOHUMaHHe CTY/JeHTOM OCHOBHOTO COJlep>KaHUsI y4eOHOTr0 MaTepuaa Win
JIOTyIIeHbI CylleCTBeHHbIe OIIMOKH, KOTOPbIe He MOTYT ObITb MCIIPAB/IEHbI ITPU HABOZSIIUX
BOMpOCax MpernoziaBaTesis

He
3a4TeHO

5.2. OnucaHue MIKaJ OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH MPOMeXyTOUYHOMH
arTecTanuu



IMIkana OIl€eHMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIFI

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYecKoro o obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMIYCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb 1o1eM COOTBETCTB
MHUHUMAJTbHBIX - rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TIpeBBIIIAOLIe
3HaHUU [HormyieHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M [IpOrpamMMy
BCJIe[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBIe
OTcyTcTBHE OCHOBHBI® PertieHbl HpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IMuKe 3afau. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHU BbinonHeHs! | 1 3ajaum.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHnust. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3aZlaHusI
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3ajlaHyis B
HefloueTaMu
10JTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI TIpomemMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBbIKH
HaBBIKOB 6a3oBbie HPOBaH
HeB03MO0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
b0 41 HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb HaJIMuMe | MPOJeMOHCTPUD pelLleHnn pelLleHrun
HaBbiku perIeHyst pelLeHnH TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHJAPTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. VIMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK u X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa HefloueTaMu He/loueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/rOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
3aYTeHo IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHEe He HIDKe «IPEeBOCXOJHO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJiIeHHUsl 10 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbILe




MpelyCMOTPEHHOT'0 TIPOrpaMMoi

OT/INYHO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLUH), Ha ¢oOpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIIIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIOo»

XOpOILI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

B/IETBOPUTEIb KOMIleTeHLUM (YacTh KOMIleTeHLui), H MHpOBaHHe KOTOPbIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHe KOTO arpaB/jieHa
HO JUCLIIUTAHA, C)OPMHPOBAHLI HAa YPOBHE He HIDKE «Y/[OBIIeTBOPHTEBHO», IIPY 3TOM XOTS OBI
0[jHa KOMITeTeHL{UsI CHOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTETEHO»

HeyjoB/eTBopuTe | XOTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|OB/I€TBOPUTEJIBHOY.
JIbHO

He 3a4YTeHO

TJI0X0 XoTs1 6bI 0/JHA KOMITETeHLUs1 COPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsI WM HWHbIe MaTepHa/bl, He00XoAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEPHEeB HX
OLIeHUBAHMS:

5.3.1 TunoBbie 3apaHusa (oneHOUHOe CpeACcTBO - KOHTpo/IbHBbIE BONPOCHI) A/ OLIEHKH
chopvupoBaHHocTH KommnereHnuu [1K-3

1. BoiBoj, ypaBHeHW U3rMOHBIX KoeOaHui cTepXHs. AJTbTepHAaTHUBHLIE, TeOMETPUYECKHe U (pU3NUecKre
KpaeBble YCJIOBUS B C/Ty4ae U3rHOHBIX KOMe0aHUH CTePIKHS.

2. MatpuyuHo-onepaTopHast hoopMa ypaBHeHHH KoiebaHui pacripe/ie/ieHHbIX CUCTeM. TIpuMep f/1st M3THOHBIX
KOj1ie0aHUM CTePIKHS.

3. IlpuMepsl MaTpUYHO-0TIEPATOPHOM (POPMBI ypaBHEHHIA.

4. TTpobnema cobcTBeHHBIX 3HaYeHui. [TocTaHOBKA, 3aBUCUMOCTD PELIeHus OT CBOWCTB OTlepaTopOB.

5. I[NocTaHoBKa U perieHre 1po61eMbl COOCTBEHHBIX 3HAUEHHH [J1s1 [IIADHUPHO 3aKPeryIeHHOTO CTEePsKHS.
6. ITocTaHOBKa ¥ pelieHue nMpobieMbl COOCTBEHHBIX 3HAUEHUH [1711 KOHCOJTBHOTO CTEPIKHSI.

7. CBs13b npo6/1eMbl COOCTBEHHBIX 3HaUeHUH ¢ npobsieMoit ycToiurBocti. @opmysa Pernest.

8. IIpubmoKeHHbIEe METO/BI pellieHust TPo0JieMbl COOCTBeHHBIX 3HaueHMA. MeTtog PuTia.

9. ITpubmKeHHbIE METO/IBI pellieH st TIPo0JIeMbl COOCTBEHHBIX 3HaueHW. Meto ByOHoBa-I"anepkuHa.

10. YcToluMBOCTh ¥ TTOBeJieHre BOIM3U TPaHUL[bl YCTOWUYMBOCTH [IAPHUPHO 3aKPETJIEHHOTO CTEPIKHS MTPU
MPO/IOIBHOM CXKaTHUMU.

11. YcTOHUMBOCTE KOHCOJILHO 3aKPeIJIEHHOT0 CTepyKHS. Vccnemoranre meTooM byoHoBa-I"anepkuHa.

12. YcToHurMBOCTE KOHCO/IBHO 3aKperyIeHHOT0 CTepikHs. VcciefioBaHye C MCII0/Ib30BaHUEM [T0JIMHOMOB.



13. Cxema 1 pe3y/bTaThl TOYHOTO MCC/IEI0OBAHKS PellieHus 3a7iaudl 06 yCTOWUMBOCTH KOHCOTBHOTO CTEP>KHSI.
14. Y cTONUMBOCTS LIAPHUPHO 3aKPeryIeHHOTO CTepP>KHSI Ha YIIPYTOM OCHOBAaHUU.

15. O cTtaTnyeckol U JUHAMUUYECKOW MOTepU YCTOMYNBOCTH. O KOHCepBAaTUBHOM M HEKOHCEPBAaTUBHOW MOTePH
ycroiunBocTy. Pu3nyecKuii U MaTeMaTH4ecKuii cMbIcl. I1puMepsl.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kputepuu orjeHuBaHUs

TIPeBOCXOJHO YpoBeHb 3HaHUM B 00beMe, TIPEeBbILLIAIOIIEM ITPOTPaMMYy 10/JTOTOBKU

YpoBeHb 3HaHUH B 00bEMe, COOTBETCTBYIOIIEM TIPOrpaMMe TO/ITOTOBKH, 6e3
OTJIMYHO
OLINOOK

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
OYeHb XOPOLIO
Homy1iieHo HeCKOIBbKO HeCyIeCTBeHHbIX OIIM00K

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
XOpOLIO
P Jomy1ieHo HeCKOJIbKO HeTpyObIX OLIMO0K

YZI0B/IETBOPUTE/ILHO MuHMManBHO OMYCTUMBIN YPOBeHb 3HaHUM. [lomyIeHo MHOTO HerpyObIX OIM60K

HEeyJOBJ/JIETBOPUTE/IbHO ypOBEHB 3HAHMUI HIDKE MUHUMAJIBHBIX TPE6OB8HHﬁ. Nmenu mecTo pr6ble OLIMOKM

OTcyTcTBME 3HaHUM TeopeTHUeckoro Marepuana. HeBo3MOXXHOCTh OLIeHUTb

IUI0XO0 -
TOJTHOTY 3HAHWH BCJIeICTBHME O0TKa3a 00yyJaroIerocs oT OTBeTa

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoOBHas1 MTeparypa:

1. CmupHOB JleB BacunbeBru. [IluHamMMKa yIpyroro CkaToro CTePsKHS MU MoTepe YCTOMUMBOCTH :
yuebHO-MeToguuecKoe rocobue / JI. B. CmupHoB, [I. B. Kanmutanor ; HHI'Y um. H. 1. JTobaueBckoro. -
Hwxuunt Hosropoy, : Usg-so HHI'Y, 2010. - 15 c. - TeKCT : 3/1eKTPOHHBIN.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=849906&idb=0.

2. T'opstuenko Bagum [leMbsiHOBHU. DjieMeHTHI TeOpUM KosebaHuii : yueb. mocobue fyisi By30B. - 2-€ U3,
niepepad. u gor. - M. : Beicmas mkona, 2001. - 395 c. - ISBN 5-06-004166-2 : 80.85., 2 9k3.

[JononHuTtenbHas 1uTeparypa:

1. Bonotun Brnagumup BacunbeBuu. HekoHcepBaTHBHbBIE 3a/laul TEOPUU YIIPYTOM YCTOMUYMBOCTHU. - M. :
®usmarrus, 1961. - 339 c. : ueprt. - 1.04., 2 3K3.

2. Bosmbmup ApHosibz CepreeBud. Y CTOMUMBOCTE e(hOpMUPYeMbIX CUCTeM. - 134, 2-e, iepepal. u Aor. -
M. : Hayka, 1967. - 984 c. : un. - 4.17., 3 3K3.



ITporpamMmMHoe obecrieueHue v VIHTepHeT-peCcypchl (B COOTBETCTBUM C COEPyKaHUEM [TUCIIUTUIUHBI):
http://eqworld.ipmnet.ru/ru/library/mechanics/solid.htm

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MO/Y /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMH
cpencTtBaMu 00yueHHsi, KOMITbIOTEDAaMH, CIelMaTu3upOBaHHBIM 000pYZOBaHUEM: MY/IbTUMeAUMHAs
TeXHUKa (KOMITbIOTEeP, MPOEKTOP, IKPaH)

[MTomereHust A1sT CaMOCTOSITeNIbHOM paboThl 00YYarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/IIOUeHUs K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

[Mporpamma cocrtaBieHa B cooTBeTcTBuM ¢ TpeboBanusmu OC HHI'Y 1o HampaBieHHRO
nozrotoBky/crienyanbHocTy 01.03.02 - IpukiagHas MmaTeMaTvka U MHOpMaTHKa.

ABTop(b1): KanuranoB [lenuc BrnagumupoBuy, KaHAWJaT PU3MKO-MaTeMaTHYeCKuX HaykK.
3aBenyromumii kagezapoii: UIrymHoB Jleonus AnekcaHZpoBuY, JOKTOP (PU3MKO-MaTeMaTHYeCKuX HaykK.

ITporpamma o/j00peHa Ha 3acelaHUU METO[UUeCKOUM Komuccuu ot 13.12.2023, npotokon Ne 3.
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