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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
61.0.09 CoBpemeHHble NpobnemMbl TEOPUM NNACTUYHOCTH

1. Wncdp n HammeHOBaHUe HanpaBreHNA NOAroToBKMU/cneunanbHOCTHU:
01.04.03 MexaHuka 1 maTemMaTnyeckoe MoaenmpoBaHme

2. Mpodunb nogrotoBku/cneunanusauumn: MNpuknagHasa mexaHnka n KOMnNboTEPHOE
MoaenupoBaHue

3. KBanudukauma (cteneHb) BbinyckHukKa: Marnctp
4. ®opma obpasoBaHusa: O4yHas

5. Kacdheapa, oTBevarowas 3a peanusauuio UCUUNIMUHBI: MexaHuKM U KOMMNbITEPHOIO
MOZenMpoBaHus

6. CocTtaBuTENnU NporpamMmbi:
Kosanes Anekcen BuktopoBud, JOKTOp puns-maTt. Hayk, npodeccop, dakynsteT [NMM,
kadpegpa MnKM, kovalev@amm.vsu.ru

7. PexomeHpoBaHa: HMC cdakynbTteta MMM npoTtokon Ne7 ot 26.05.2023.

8. YuebHbin roa: 2024 - 2025 CemecTtp(-bl): 3


mailto:kovalev@amm.vsu.ru

9. Llenu 1 3agayn y4e6HOM AUCLUUNIIUHDI:

Llensmu oceoeHusi yyebHOU QucyurniuHbl 181151H0MCH:

O3HaKOMMEHME C COBPEMEHHbIM COCTOSIHUEM TEOpUM MNACTUYHOCTU, MNOCTPOEHNEM
CINOXHbIX MaTeMaTU4Yecknx mMoaenen nracTUyecknx cpea, ncnosnb3yemMbiM
MaTtemaTM4YeckMM annapaToM, aHanUTUYECKMMU U YUCIEHHBIMM METOAaMM pPEeLUEHMs
KpaeBblX 3agaud, TEXHONOrMYEeCKon Teopmert 06paboTkn MeTannoB AaBlEHUEM.

3adayu y4ebHoU OucyunuHbI:

Hay4YnTb CTYAEHTOB METOAMKE NMOCTPOEHUS MaTemMaTU4eCKUX Mogernen Ha OCHOBE Teopuu
NNacTUYHOCTKN, C YY4ETOM HOBbIX HanpaBfEHUA MEeXaHUKWU, PEeLUEHMIO MOSTyYeHHbIX 3agad
HOBbIMW METOAaMW C WCMONb30BaHMEM COBPEMEHHOro nporpammMHoOro obecneveHusi u
aHanuay nosly4YeHHbIX pe3ynbTaToB.

10. Mecto y4yebHOM AaucuunnuHbl B cTpyktype OOIl: [ucumnnmHa OTHOCUTCA K
6asoBomy 6r1oky b1. CTyaeHT AOMmKeH 3HaTb OCHOBHbIE COOTHOLLEHUS TEOPUM YNPYroCTy,
Teopun NNacTUY4HOCTU U uAearibHOM >XecTKonnactuyeckon cpefdbl. [locTaHOBKY 3agad
Kpy4eHus, Niockon gedopmMaumm, NocKoro HanpsXKXeHHOro COCTOAHUS.

11. KomneTteHumn oOGy4arowerocs, dopmupyembie B pe3ynbTaTe OCBOEHUS
ANCUMNIINHBI:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTathbl
KOMNeTeHuun oby4eHus
OlK-1 | CnocobeH HaxoguTb, | OlK-1.1 | 3HaeT hopmMynupoBKM 3HaTb: OCHOBHbIE MOHATUS U
dhopmynupoBatb 1 aKTyanbHbIX U 3HaYUMbIX 3agaym Teopum
pelwaTtb akTyanbHble nNpo6remMm MexaHukn un NNacTU4YHOCTU

NpoGremMbl MexaHuk1 NpVKNagHoON MaTeMaTmKu,

N MaTeMaTuKm aTanbl paspeLleHuns YwmeTb: BbIGUpathb
npobnembl; MeToapl onTuMarbHoe pelleHve Ans
peLueHns npobrneMHbix nocTaBfeHHOW 3aga4u
cuTyauuin n npobnem

Bnapgetb: HaBbIkamMu
peweHna  3ajad  Teopuu
NNacTU4HOCTU
OrlK-1.2 | CnocobeH HaxoauTb U 3HaTb: MeToabl peLueHunsd
opmynmpoBaTb NpobriemMy | 3Ha4YNMBbIX npobnem
B 0611aCTN MEXaHUKN 1 dyHAaMeHTarnbHom "
NpVKNagHoON MaTeMaTuKu; NpVKNagHoON MaTeMaTukm
pelwaTtb aKkTyanbHbIE 1
3Ha4yMMble Npobnemsl YmeTsb: HaxoauTb "
dyHOaMeHTanLHOM 1 dopmynunpoBatb Npobnemy B
NPUKNagHoNn maTeMaTukm obnactu MeXaHWKK "
NPUKNagHoNn maTeMaTukm
Bnagetb: HaBbIkamMu
MOCTaHOBKM 3adayn u ux
peLueHns
OlK-2 | CnocobeH OlK-2.1 | HakannueaeTt u 3HaTb: OCHOBHblE MeTOAbI
paspabaTtbiBaTb 1 cMcTemMaTU3MpyeT 3HaHUA B | MatemaTnyeckoro

NPUMEHSTb HOBblE obnacTn coBpeMeHHbIX MoAennpoBaHus

mMeToabl MeTOA0B MaTeMaTU4eCcKoro

MaTeMaTn4eckoro N anropuTMNYecKoro YMeTb: BbIOUPAThL  BaXKHYIO

MoOennpoBaHus B MoOennpoBaHus nHdopmaumio, KoTopas

Hay4Ho- KacaeTca MaTeMaTU4eckoro

nccrnegoBaTenbCKon MOOENNPOBAHMA B Teopuu




1 OMbITHO-
KOHCTPYKTOPCKOW
AesaTenbHoCTH

nnacTn4yHOCTU

Bnagetb: HaBblKaMu
anropuTMm4ecKkoro n
mMaTtemMaTn4ecKkoro
MoaennmpoBaHuA

OlK-2.2

AHanuaupyeT 3agavy,
paspabaTtbiBaeT u
NPUMEHSIET HOBbIE
HeobxoauMble MeToabl
MaTemMaTU4ecKoro u
anropuTMUYecKkoro
MOAEenupoBaHus Ans ee
peLleHus.

3HaTb: OCHOBHble MeTo[bl
MaTemaTn4ecKoro "
anropuTMUYEcKoro
MOJenMpoBaHus

YMeTb: npoBOAUTb aHanus
nocTaBiIEHHOMN 3aga4m
Teopun NNacTUYHOCTH

Bnagetb: HaBblKaMu
pa3p860TKM HOBbIX METOO0B
mMoaennmpoBaHuA ana

pelweHna aktyalbHbIX 3aaad
Teopun nnacTtn4HOCTn

12. O6bemM AMCUUNNUHBLI B 3a4€THbIX eAnHULIaX/4Yacax B COOTBETCTBUMN C YYEOHbIM
nnaHom — 3/ 108.

dopma NpoMexXyToOYHOM aTTecTauun(3ayem/sKk3ameH):

13.Buabl y4ebHOM paboThbl:

___OK3ameH

TpyooeMKocTb (4achl)
Y o cemecTpam
Bug yuebHol paboTbl Beero ; p
AyanTopHbIE 3aHATUS 24 24
B TOM 4YuUcne: nekuuu 12 12
npakTnyeckne 12 12
nabopaTopHble. - -
CamocTtodTtenbHas pabota 48 48
Popma MpoMExyTOHHOM 3k3aMeH(36) 3K3ameH(36)
arrectaumm

UToro: 108 108

13.1 CopepxaHue pa3genoB QUCLMUNIINHDI:

n/n Peanunsauua pasgena
HanmeHoBaHue
ONCUUNINHBI C
pasgena CopepxaHve pasgena aMcunnimvHbl M
AMCLMNANHbL MOMOLLIbIO OHNaNH-
Kypca, QYMK
1. lekuum
1.1 | CnoxHble 0606 v . CoBpeMeHHblIe
cpeay! 2 obLeHne Tlleopvm. PL-I?T 3§|/-|pyrv|x CBOWCTB. | h06rembl Teopun
OOTHOLLIEHUS paHaTna-Perica. 4eT  YNPOUHEHWSI, | oo~riiioctn
BSI3KOCTH, CXKMMaemMocTH, aHM3oTponuu.
HedopmaunoHHan Teopusi. CBA3b C TEOpPUEN TEYEHUS.
MeToz ynpyrux peLueHuii https://edu.vs_u.ru/cour
selview.php?id=11165
1.2 OcecummeTpud PaBHOBecKe UMNMHOPUYECKON TPYObI, KONbLEBOro AnMcka CoBpeMmeHHble
Hble W | NAOCKOrO KNWHa, CGEepUHeckoro Cocyaa, KoHMYeckoln | Npobnemsl Teopun
chepuyeckne TpyObl, Bpalarwerocs ancka. BoasnueaHue kpyrnoro u | NNacTM4HoOCTH

aedopmMmmpyembl | KONbLIEBOMO
ABTOCKpEnneHne

€ COCTOAHUA

LiTaMmnoB B
TOJICTOCTEHHbIX pr6.

NonynpocTpaHCTBO.
HucneHHble | hitps://edu.vsu.ru/cour




mMeTtoabl. MpnbnumxeHHble MeToabl. selview.php?id=11165
13 Mons HanpskeHun M cMelleHwit. Ynpyronnactuyeckoe | COBpeMeHHbIe
KpyueHne n | kpydeHne cTepxHen «CMTM»pasnuuHbix nonepeyHsbix | NPobnemb Teopun
n3rnb ceyeHnn. KpyyeHue cTepxkHen nepemeHHoro gumametpa. | MNacTU4HoOCTH
ynpyronnactuye | KpyyeHne cektopa KpyroBoro konbua. CnoxHbIi coBur
CKUX CTEepXXHEN nofocel ¢ Bblpesamu. [pubnnxeHHble W YMCneHHble | https://edu.vsu.ru/cour
peLeHns. se/view.php?id=11165
2. NpakTn4yeckme 3aHATUA
2.1 | CnoxHble 0606 N . CoBpeMeHHble
cpeny! 2 obLeHne Tlialopvm. Pq?T ypyrmx CBOWCTB. | 110 6rembl Teopun
OOTHOLLIEHMS paHaTna-Perica. 4eT  YNPOUHEHWS:, | oocriinocTn
BSI3KOCTH, CKMMaemMocTH, aHM3oTponuu.
HedopmaunoHHas Teopusi. CBsA3b C TEOpPUEN TEYEHUS.
MeToz yrpyrix peLueHuii httpg.//edu.vs.u.rulcour
selview.php?id=11165
2.2 PaBHOBecHe LMNMHAPUYECKOR Tpybbl, KonbLesoro aucka | CoBpeMeHHble
OcecummeTpud o 6
MAOCKOro KnuHa, cdepudeckoro cocyaa, KoHudeckow | Mpobnembl Teopun
Hble "
cihepueckme TpyOhbl, Bpalwatoweroca ancka. BoasnueaHue kpyrnoro n | NNacTM4HOCTH
KOmMbLEeBOro LWwTamMnoB B NonynpoCcTPaHCTBO.
Aedopmnpyemsl
& COCTOSHUS ABTOCKpEnieHne  TONCTOCTEHHbIX  TPyb. YucneHHble | https://edu.vsu.ru/cour
mMeToabl. [MpnMbnmxeHHble MeToabl. se/view.php?id=11165
2.3 0 . Ay CoBpeMeHHble
KpyueHme " Onsl HAMPSHKEHUA M CMELLEHWIA. YMPYronnactuieckoe | nyoeneny Teopun
N3G Kpy4eHWe CTepXKHEei pasnnuHbiX NONepeYHbX CeYeHWN. | noacriyiocTy
KpydeHune ctepxHen nepemeHHoro gnametpa. KpyyeHue
ynpyronnactmye -
N cekTopa KpyroBoro Komnbla. CroXHbI COBUM MOMOChbl C
CKUX CTepxHEn BbI https://edu.vsu.ru/cour
pe3amu. MNMpubAmKeHHbIE N YNCTIEHHbIE PELLEHUS. X )
selview.php?id=11165
13.2. Tembl (pasgenbl) AUCUNNIIVHBI U BUAbBI 3aHATUN:
Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHue TeMbl
MpakTnyeckun | JNlabopato [CamocToaTenbHas
n/n (pasgena) oucumnnmHbl Jekumu Bcero
e pHble paboTta
1. | CnoxHble cpeabl 4 4 14 22
OcecMMeTpUYHbIE 1
2. | chepuyeckune 4 4 18 26
AedopMnpyemble COCTOAHUS
Kpy4yeHue n nsrmd
3. | ynpyronnactn4eckmx 4 4 16 24
CTEPXKHEN
Toro: 12 12 48 72

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmUXCcA No OCBOEHUIO AUCLUMNIIUHDI
CTygeHTam, uayyawwmm OUCUUNIIVHY, PEKOMEHOYeTCs NpoBeAeHUe CaMOCTOSATENbHOM

paboThl

YKa3aHUAMN, nMTepaTyp0|7|.
TEXHONOrM1n un ONEeKTPOHHOro O6y‘-IeHI/IFI BbIMOJTHATL BCE YKa3aHud npeno,u,aBaTeneVl no

paboTe

C KOHCNeKTaMu neKuun,

Ha LMS-nnatdopme,

cBOeBpeMEeHHO

noAaKn4aTbCA

npe3eHTaunmoHHbIM MaTepunarnomMm, MeToan4YeCKUMU
|_|pl/l ncrnonb3oBaHnMnM AOUCTaHUMNOHHbIX 06pa3OBaTeJ'IbeIX

online-3aHATnAM,

cobnioaaTth pekoMeHaaLmm Nno opraHn3aLmm caMoCcToATENbHON paboThbl.

15. NepeyeHb OCHOBHOM U [ONOSTHUTENILHOM NUTEPaATYPbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX AN OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nutepaTtypa:

Ne McTouHmK
n/n
MpuknagHas Teopust nnacTMdHOCTM © ydyebHoe nocobue / K. M. MeaHos, H. U. Hectepos, [. B.
1 | YcmaHoB u gp. ; pea. K. M. MeaHoB. — CaHkT-letepbypr : MonutexHuka, 2011. — 378 c. : cxewm.,
un.— URL: https://biblioclub.ru/index.php?page=book&id=124322




6) gononHUTenbHas nuTepaTypa:
Ne
n/n

NcToYHMK

XaHe®T, A. B. MexaHuka cnnowHbix cpef : y4ebHoe nocobue / A. B. XaHedT ; KemepoBckuia
2 rocygapCTBeHHbIN yHMBepcuTeT. — KemepoBo : KeMepoBCKMI rocy4apCTBEHHbIV YHUBEPCUTET,

" | 2018. — YacTtb 2. Teopus ynpyroctun. — 104 c. : un.,tabn., cxem. —URL:
https://biblioclub.ru/index.php?page=book&id=495214
HoHckumx, C. A. OTaenbHble BONpockl MexaHukn cnnowHon cpeabl / C. A. [JoHcknx, B. H. CéMuH. —
3. | Mocksa ; BepnuH : Aupekt-Meaguna, 2020. — 96 c. : un., Tabn. —URL:
https://biblioclub.ru/index.php?page=book&id=598047
Bonaapeb, B. C. lNnactnyHocTb. NponopLoHaneHble 1 HenponopumoHanbHble HarpyxeHus / B. C.
4. | boHpaps, B. B. AaHwuH. — Mocksa : duamarnut, 2008. — 175 c. - URL:
https://biblioclub.ru/index.php?page=book&id=76673
KpacHobaes K.B. Jlekumm no ocHoBam mexaHuku cnnowHon cpeapl. / K.B. KpacHo6aes. — M.
5. | :®uamartnut, 2005. — 108c.
URL.: https://biblioclub.ru/index.php?page=book&id=574777
KopabenbHukos, [. B. MNMpakTnkym no ocHoBaM MexaHWKK CMoLHbIX cpen : ydebHoe nocobue / [.
B. KopabenbHukos, A. B. XaHedT. — KemepoBo : KeMepOBCKUI rocyaapCTBEHHbIN YHUBEPCUTET,
6. | 2011. - 103 c. — Pexum gocrtyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=232408 (nata obpawierus: 12.11.2021). — ISBN 978-
5-8353-1135-4.
YepHsk, B. I'. MexaHuka cnnowwHbix cpeq : y4ebHoe nocobue / B. I'. YepHsk, M. E. CyeTuH. —
7. | Mocksa : dusmatnut, 2006. — 352 c. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=69276
PelueHne HekOHCepBaTUBHBIX 3a4a4 TEOPUKN YCTOMYMBOCTH ; y4ebHoe nocobue / B. . PaguH, HO.
8. | H. CamoruH, B. IN. Ynpkos, A. B. LLlyropes. — Mockea : dusmatnut, 2017. — 237 c. : un. — Pexxum
goctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=485332

B) MH(POPMALMOHHbIE 3NIEKTPOHHO-06pa3oBaTesbHble pecypchbl:

Ne
n/n
9. | OnekTpoHHasa 6ubnmoteka BI'Y www.lib.vsu.ru
10. | Hay4yHoOobpasoBaTenbHbii ueHTp npyu MWAH http://www.rus.ru
11. | SnekTpoHHas 6nbnuoTeka MexaHWko-MmaTtemaTnyeckoro pakyneteta MIY http://lib.mexmat.ru/
CoBpeMeHHble nNpobnembl Teopun nnactuyHoctn / A.B. KoBanes. — Obpa3soBaTenbHbIN nopTan
12. . . .
«ONeKTpoHHbIN yHMBepcuteT BI'Y». — Pexum goctyna: https://edu.moodle.ru.

MNCTOYHMK

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecnevyeHns AnA CaMOCTOATEeNIbHOW paboThl
(y4ebHo-memooduyeckue pekomeHOauyuu, rnocobus, 3adavyHuKku, Memodu4yecKue yKa3aHusi
10 8bIMOSIHEHUIO MPaKkmMuU4Yeckux (KOHmMposibHbIX) pabom u dp.)

CamocToaTenbHas pabota oby4atoLerocs 4OMmMKHaA BKKOYaTb NOLAMOTOBKY K NPaKTU4ECKUM
3aHATUAM U NOATOTOBKY K MPOMEXYTOYHOW aTTecTaunm.

IOna obecneyeHns camocToATenbHOW paboTbl CTYOAEHTOB, B 3fIEKTPOHHOM Kypce
ANCUMNIMHBI  Ha obpasoBaTenbHOM rnopTane «3ONeKTPOHHbIM  yHuBepcuteT BlY»
chopMmpoBaH y4ebHO-METOAMYECKUI KOMMIEKC, KOTOPLIN BKIOYaeT B cebs: nporpammy
Kypca, y4ebHble nocobusi M cnpaBo4yHble Martepuanbl, MeToaAMYEeCKMe yKasaHusi Mo
BbINOSTHEHUIO 3adaHui. CTygeHTbl NonyyarT AOCTYN K AaHHbIM Matepuanam Ha NepBOM
3aHATUN NO ANCLMNIIMHE.

YKkaszaHHble B Y4eOHO-MeToOoMYecKoM KOMMfekce y4yebHble nocobuss M cnpaBoOYHble
mMaTepuarnbl, NnpuBeaeHbl B Tabnuue Huxe:

Ne n/n McToYHMK

KauaHoB J1.M. OcHoBbl Teopun nnactnyHocTu/ J1.M.KavaHoB — M.:Hayka. — 1969. — 420 c.
Menes [1.[]. Teopusa ngeansHon nnactmyHoctn /0.0.MBneB. — M.:Hayka, 1966. — 231 c.
OnekTpoHHas bubnuoteka BI'YY www.lib.vsu.ru

CoBpeMeHHble npobnembl Teopun nnactnyHocTn / A.B. KoBaneB. — O6pasoBaTenbHbliit
noptan «QneKTpoHHbIN yHuBepcuteT BI'Y». — Pexum goctyna: https://edu.moodle.ru.

A | wWINE



http://www.lib.vsu.ru/
http://www.lib.vsu.ru/

17. UHdopMaLMOHHbIE TEXHONOrMu, MUcnonb3yemMmble Ans peanu3auum y4yeOHom
AUCUMNSINHBI, BKJKOYaA nporpamMmmHoe obGecneyeHne U UMHGPOPMALMNOHHO-
CnpaBoOYHble CUCTEeMbI (MPU HEO6XOAUMMOCTH)

Mpn peanusauumn ANCUMNIAMHBI MOTYT NPOBOAUTLCA pasfnNUyHble TUMbl NieKumi (BBOAHaS,
ob3opHasa u T1.4.), NPUMEHATLCA OUCTAHUMOHHbIE OoBpa3oBaTeribHble TEXHOMNOMMU B YacTu
OCBOEHMSA NEKUMOHHOIrO MaTepuana, CamoCToATenbHOM paboTbl MO AUCUMNNUHE WK
oTOeNbHbIM ee pasgenam.

ducumnnnHa peanuayeTcs ¢ NPUMEHEHWEM 3MEKTPOHHOrO O0YyYeHUss U OUCTaHUMOHHbBIX
obpasoBaTenbHbIX TEXHOMOMMW. [Na opraHM3aumm 3aHATUA PEKOMEHAOBaH OHMaMH-KypC
«CoBpeMeHHble npobnemMbl TeopuyM NNACTUYHOCTUY, pPasMELLEHHbIM Ha nnatdopme
onekTpoHHoro yHumBepcuteta BIY (LMS moodle), a Takke WHTepHeT-pecypchl,
npvBegeHHble B n.15B.

18. MaTepnanbHo-TeXHUYecKkoe obecneyeHme AUCLUNIINHDI:

YyebHas  ayautopusa:  cneunanumsavpoBaHHaad  Mebenb,  komnbioTep  (HOYTOYK),
MynbTUMeANnHoe obopyaoBaHMe (NPOEKTOpP, dKpaH, CpeAcTBa 3BYKOBOCMPOM3BEOEHUS),
A0CKa MarHUTHO-MapKepHasi Ha CTeHae

MporpammHoe obecneveHne: OC Windows 8 (10), MO Adobe Reader

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum
MopsgoK OueHKM ocBOeHMs obyvawowmmmnca ydebHoro martepumana onpegensieTcs
cogepXxaHnem crneayrowmnx pasgenos AUCUUNINHLI:

HavnmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena OuCUMnvHbI JOCTMXKEHNS OueHouHble cpeacTea
n/n umsa(m)
(mogyns) KOMMeTeHUmmn
KomnbloTepHble
1. | TexHonornu n 3aga4m Onk-1 OlnK-1.1 Cobecenosative
NPOYHOCTU
> MSC.Nastran n OlK-1 OMK-1.1 JlabopaTopHble 3agaHus/ gomallHue
" | ANSYS.Mechanical ) 3agaHusa
KomnbloTepHble
3. | TexHonorn 1 sanaun OrnK-1 OnK-1.2 JlabopaTopHble 3agaHus/ gomallHue
3adaHus
rmgporasoanHaMumKkm
4 ANSYS.CFX 1 OrK-1 OMK-1.2 JlabopaTopHble 3agaHus/ gomallHue
) NUMECA.Open ) 3afjaHunsa
MpomexyToyHas aTTecTauus
. MepeyeHb BONpoCoB
dopma KOHTPOSSi — 3a4€T C OLIEHKOW

20 TunoBble OUEHOYHbIE CpeaAcTBa U MeToAMYEecKMe MaTepuanbi, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1 TeKyLwuin KOHTPOSb yCNeBaeMocCTun

JlabopaTopHble 3agaHusa/gomaluHne 3agaHus

(HaMMeHoBaHVe OLLeHOYHOro CPeACTBa TEKYLLEro KOHTPONS ycreBaeMocTu)

OnuncaHune TexHonorum npoBefeHus: PelweHue JlabopaTopHbIX 3adaHun NPOUCXOAUT B
TeyeHne 1 yaca 30 MUHYT B y4eBGHOM ayanTopun, ANs BbINOSIHEHNA OOMALUHUX 3a4aHum
npegycmoTpeHbl Yackl n3 CPC. NMposepka NpaBuibHOCTU BbINONIHEHNSA NPOBOAUTCA NyTEM
NPOBEPKN BbIMOMHEHHbIX YIPaXXHEHUMN.

| OueHka | KpuTepum oLigHoK |




OTtnnyHo MpaBunbHOE pelleHre 3adayn.
Xopouuo MpaBurbHOe pelleHre 3a4a4m, HO ECTb HEKOTOpPbLIE OLLMBKN.
YA0BneTBOpUTENBLHO HenpasunbHoe pelleHne 3a4a4vvm, HO BEPHO BbIOpaH MeToA peLleHus.
HenpaBunoHoe pelleHve 3agaun, MNpuUYeM HeEBEpHO BblbpaH MeTon
HeypnosneTsBopuTensHO DELLICHNS,

20.2 NMpomexyToyHaa aTrectauus

MpomexxyToyHas aTTectauust No AUCLMNIIMHE OCYLLIECTBISAETCS C MOMOLLbIO CNeayoLLImX
OLIEHOYHbIX CPEeaCTB:

CobecenoBaHue Mo ak3amMeHaLuMOoHHbIM bunetTam

(HaVIMEHOBaHVIe OLUEeHO4YHOoro cpencrtea npomemyTquon aTTeCTaU,VIl/I)

Bonpochbl k 3k3ameHy:

1. OcHoBHble noHaTMA. CnnowHaa cpepa. OpHopogHasi cpepa. WM3oTponHbie w
aHM30TpornHble Tena. KuHemaTtuyeckoe onvcaHue CrsoLwHON cpeabl.

. OcHoBHble noHATKSA. BHewwHne cunbl. MpuHumnn CeH-BeHaHa.

. OCHOBHbI€ MOHATUSA. BHyTpEeHHME CcUnbl.

. OcHoBHble noHATKA. MNpocTenwmne NnpuMepbl OAHOPOAHBIX HAMPSXKEHHbIX COCTOSHUMN.

. OCHOBHbI€ MOHATUSA. YTIPYrocTb.

. Ynpyrasa aHeprus n ynpyrme noteHuuwarnsi.

. TepmoamHamuka ynpyron gecdopmaumn.

. PacnpocTpaHeHue ynpyrux BOMnH B CTEPXHAX.

. MocTaHoBKa 3agay Teopun ynpyroctu. NonHaa cuctema ypaBHEHUM TEOPUN YNpyrocTu
B JeKapToBbIX KoopAnHaTax

10. MNocTaHoBKa 3agay Teopumn ynpyroctu B nepemeLleHunsx. YpaBHeHna Jlame.

11. TNocTtaHOBKa 3afay Teopuu YMPYyroctm B HanpsKeHuax. YpasBHeHus benbTpamu
Mutyenna.

12. BapnaumnoHHble ypaBHeHNA Teopun ynpyrocTu. NMpnHumn PercHepa.

13. BapuaumoHHble npuHuunel JlarpaHxa n KactnnbsaHo.

14. O606LLEHHbIE CUMbl N NEPEMELLEHMS.

15. OCHOBHbIE TEOPEMbI TEOPUM YNPYTrOCTW.

16. 3apgayva 0 ToncTocTeHHoM Tpybe.

17. MNpocTenwan 3agada O KOHUEHTpauuu HanpsbkeHun. KOoHUeHTpaTopbl HanpsiKeHWN.
KoahdumumneHT KOHUEHTpaLMN HanpsKeHUN.

18. lNocTaHoBKa AMHaMUYECKUX 3ada4d TEOPUN YNPYroCTMU.

19. HepaBeHcTBO Panes n metog Putua.

20. PacnpocTtpaHeHne niiocKnx BOSTH B YNPYroun cpege.

21. HanpshkeHHoe COCTOSIHME B OKPECTHOCTM TOYKM Tena. [paHudHble ycrnoBusa. TeH3op
HanpsbkeHun. WHBapuaHTbl TeH3opa HanpskeHun. OduddepeHuynanbHble ypaBHEHUSA
paBHOBECMUSI.

22. lMepemeweHna n pedopmaumn. Bugbl gedopmaumn. OgHopogHaa aedopmauus.
Cocrasnswowme wmanon pedopmaumn. CootHoweHus Kowwn. TeH3op pedopmaumn.
JInHenHasa gedopmaumsa aneMeHTa NPon3BOSIbHOIO HanpaBeHWs.

23. lNnockasa gedopmauus.

24. INnockoe HanpsKeHHOe COCTOSHME.

O©CooO~NOOOBRWDN

Kputepun oLeHnBaHuA OueHka




Obyvatolimncs B NONHOW Mepe BrageeT MOHATUMHBIM OTnunyHo
annapaTtoM [gaHHoW obrnactM HaykM (TeopeTU4eckumu
OCHOBaMM OUCUMMIMHBI), CNOCOOEH WIMICTpUpoBaTh OTBET
npuMepamu, akramu, AaHHBIMUA HaYyYHbIX WMCCNEeAOoBaHWM,
NPUMEHATb  TEOPEeTMYECKUE  3HaHWUA  ONA  peLleHus
NpakTUyYeckmx 3agay B 0611actu Teopun NIacTUYHOCTH
OOyuatowuincs BnageeT NOHATUAHBLIM annapaTomM AaHHOM XopoLuo
obracTtv Hayku (TEOpeTUYEeCKMMU OCHOBaMM OUCLUMIIVHBI),
cnocobeH NPUMEHATb TeOpETUYECKME 3HAHUA AN peLLeHns
npakTu4eckmx 3agay B obnactu Teopum NNacTUYHOCTH,
gonyckaeT ownbKM Npu UNncTpaumm npumepamu.
Obyuatowminca Bnageet MNOHATUAHBIM annapaToM AaHHOW YaoBneTBopuTEnbHO
obnactn Hayku (TeopeTU4ecKMMM OCHOBaMM OUCLIMMMMHBI),
HO He cnocobeH NpPUMEHHATb TEOpeTUYECKNE 3HaHusA Ons
peleHns  npakTMyecknx 3agad B obnactm  Teopuu
NNacTMYHOCTK, [JonyckaeT owubkn npu  UNCTpaLmm
npyMepamu.

O6yyaowniicss eMOHCTPUPYET OTPbLIBOYHbIE, HeynoBneTBopuTenbHO
doparMeHTapHble 3HaHUs, AonyckaeT rpyobie owmbKu npm
UNNICTPaLMN NpUMepamMu.

20.3 ®oHA OLEeHO4YHbIX cpeacTB C(hOPMUPOBAHHOCTU KOMNETEHLUN CTYAEHTOB,
pekoMmeHAyeMbIW AnA npoBeAeHUA ANarHOCTUYECKUX paborT:

1) 3akpbIThble 3aaHUS (TECTOBbLIE, CPEAHUN YPOBEHb CNOXHOCTH):
3AOAHME 1. Mopgenb wugeanbHOro, OOHOPOAHOrO, HOPMAarbHO  M30TPOMHOIO, HECXKUMAEMOro,
XKEeCTKOMnacTuyeckoro Tena, onpegenserca 6 npeanonoxeHusamu. MOXHO nu cuuTaTb, YTO CHATME
npeanonoxeHms o6 wmaeanbHOM XapakTepe nnacTuyeckoro aedopmupoBaHus (OTCYTCTBUE YNPYrocTtu)
npuBoaMT K 0600LLEeHNIO Teopun?
a) Oa
0) Het

SA0AHWE 2. Mopgenb waeanbHOro, OOHOPOAHOrO, HOPMaNbHO  M30OTPOMHOrO, HECXKUMaEMOro,
)KecTKonnacTuyeckoro Tena, onpegensietcsa 6 npeanonoxeHusiMu. MOXHO nn cuuTaTb, YTO CHATUE
npeAanosnoXxeHns 06 M30TPONMHOM XapakTepe AeopMUPOBaHNS NPUBOANT K 0600LLEHNIO TEOPUNT?

a) Oa

6) Het

SAOAHMWE 3. Mopgenb wugeanbHOro, OOHOPOAHOrO, HOPMAarbHO  M30TPOMHOrO, HECXKUMAEMOro,
XecTkonnacTuyeckoro Temna, onpegensetca 6 npegnonoxeHnsMu. MOXHO N cyuTaTb, YTO CHATME
nNpeanonoXeHNs 0 HOpPMarbHOM XapakTepe U30TponNuu NpUBoauT k o6obLeHnto Teopun?

a) Oa

0) Het

3A0AHVE 4. Mopgenb wageanbHOro, OOHOPOAHOrO, HOPMaNbHO  M30TPOMHOrO, HECXKUMAaeEMOro,
)KecTKonnacTuyeckoro Tena, onpegensietca 6 npeanonoxeHusiMu. MOXHO nKU cuyuTaTb, 4YTO CHATUE
NPeAnosnioXXeHUst O He3aBMCUMOCTM MNacTUYecKoro noBedeHuss MaTepuana oT OeWCTBUS BEKTOPHOro
AaBrieHust NpnBoauT kK 0606LLeHMI0 Teopun?

a) Oa

0) Het

3AOAHVME 5. Mopgenb wugeanbHOro, OOHOPOAHOrO, HOPMArbHO  M30OTPOMHOrO, HECXKUMAEMOro,
XKeCTKoMmacTu4eckoro Temna, onpegenserca 6 npegnonoxeHusMmu. MOXHO nu cuuTaTb, YTO CHATME
npeanonoxeHns o6 oTCyTCTBMU B Tene ynpyrux gecdopmauuin npuBogut kK 0606LweHnio Teopmmn?

a) Oa

6) Het

SAOAHMNE 6. Mopgenb wuaeanbHOro, OOHOPOAHOrO, HOPMAarbHO  M30TPOMHOrO, HECXKUMAaEMOro,
)KECTKONMacTU4eckoro Tena, onpegenserca 6 npegnonoxeHnamu. MoxHO nu cuuTaTtb, 4YTO CHATME
npegnonoXxeHnsa o6 ogHOPOAHOCTM CBOWCTB Tena NpMBoanT K 0006LLEHNIO Teopumn?

a) Oa

0) Het



3AOAHWNE 7. Bawemy BHUMaHWUIO NpeAcTaBneHbl rpadukm OOHOOCHOIO pacTskeHusa obpasua. Kakon rpadmk
COOTBETCTBYET yrnpyromy 4eopMnpoBaHunio?

a)l o 6)| & 8)|0 )| o

a)6)s)r)

3AOAHWME 8. Bawemy BHMMaHWIO NpeacTaBneHbl rpadvku OQHOOCHOTO pacTsxeHus obpasua. Kakow rpaduk
COOTBETCTBYET ynpyronnactnieckomy aecopMmpoBaHmnio?

a)| 0 6)| & B)|O o)

a)6).)r)

3AOAHUME 9. Bawemy BHMMaHWO NpeacTaBneHbl rpaddukM 0gHOOCHOMO pacTshkeHus obpasua. Kakow rpacumk
COOTBETCTBYET JIMHENHOYNPOYHAOLLEMYCS AedOPMUPOBAHNIO?

a)l & 6) 0 8)|0 r|o

a)6)B.)r)

SAOAHVME 10. Bawemy BHMMaHuio npeactaBneHbl rpadukym OOHOOCHOTO pacTsikeHus obpasua. Kakon
rpadvk COOTBETCTBYET HEMMHENHOYNPOYHSOLEeMycs AeOopMNPOBaHMIO?

a)|o 6)| & B8)|O o

a)6)e)r)



3AOAHUNE 11. OGblMHO TEPMUH YMPOYHSIOLLEECS MMacTUYecKoe Teno UCnonb3yeTcs Ans onpenenexHust
nnacTuyeckux cpen, TMOBEPXHOCTb HarpyXeHus KOTOpPbIX M3MEHSeTCs B Npouecce W3MEHEHWs
0eOpMNPOBAHHOIO COCTOSIHUS dremMeHTa Tena. Bo3MOXHO nn ypaBHEHMS TakoW MOBEPXHOCTU 3anucatb

copme f(8; ef}xiki) =0, rne

- ‘51'}' — KOMMOHEHThI TEH30pa HaMNpPsKEHWI

- ef;. — KOMMOHEHTbI TEH30pa NacTU4ecknx gedopmanmnn

- X; — NapameTpbl YNPOYHEHNIA
- k; — napameTpbl ynpouHeHuil

a) Oa
0) Het

3AOAHNE 12. BepHO nu BbICKa3biBaHWE, YTO HEWTpanbHOE HarpyxeHue MMeeT MecTO B criyyae, korga
npupaLweHns HanpshkeHWn TakoBbl, YTO KOHeL, BeKkTopa B foboM MOMEHT BpeMeHM OocTaeTcs Ha
(PUKCUPOBAHHBIA MOBEPXHOCTM WM U3MEHEHWe nnactudecknx pedopmaumm He npoucxoaut. To ecTb

M3MEeHEeHNE NOBEPXHOCTUN HaAarpyxXeHna He nponcxoanT 1 delﬁ’ = 0. d}{i =0

a) Oa
6) Het

SANAHVME 13. BepHO nu, 4TO MPUHUMNY MakCumymMa MOXHO AaTb creaylowyio dOopMynvMpoBKYy Ans

YyNnpo4yHAKLWEroca Telna npun (*)I/IKCVIpOBaHHbIX napameTpax BIP' n X; AnA noboro AaHHOro 3HayeHwust

]

KOMMOHEHT CKOpPOCTM AedopmaLmm ES- NMeeT MEeCTO HepaBeHCTBO é}jsir} 5{}:—:5 , rae & -
HanpsPKeHHOE COCTOsIHME onyckaeMoe (PYHKLMN HarpyXeHusI.

a) Oa

6) Het

SAOAHNE 14. B Teopuu M3OTPOMHOrO YNPOYHEHUS Mpegnonaraetcd, YTo OYHKLMSA Harpy>XeHUs 3aBUCUT
TONbKO OT MHBapUaHTOB TEH30pa HanpshKeHUM U nnactudeckux gedopmaunin. BoamoxHa nu Takas 3anucb
hyHKLMKN HAarpy>XeH1s1 B 3TOM Cry4ae:

1

1
(S;8,):=K+ a(ef;. ef} )2,a = const

a) Oa
0) Het

SAOAHNE 15. Bo3MoOxHa nu 3anucb accouMaTMBHONO 3aKOHa MMNacTUYecKoro TeyeHus npu yHKLMK
1 1
Harpyxerusi (S;;S;;)2 = K + a(ef} 35 )z, @ = const B popme éf;. = y“SU

a) Oa
0) Het

2) OTKpbITblE 3aaHNsA (TECTOBbIE, MOBbILUEHHbIV YPOBEHb CIOXHOCTU):

3AOAHVNE 1. [datb nocTaHoBKY 3agadn Jlame O TONCTOCTEHHbIN Tpybe nAns ynpyronnacTU4eckoro
MaTepuana (reoMmeTpusl, CxeMa HarpyxeHusi, cuctema koopauHar) 6e3 ypaBHEHWIA.

SAOAHNE 2. [atb nocTaHOBKY 3ajaum Jlame o TONCTOCTEHHbI Tpybe An  ynpodHsiowerocs
YMpYyronnacTnyeckoro marepvana (reomeTpusi, CXema Harpy>XeHus, cuctema KoopamHart) 6e3 ypaBHEHUN.
SAOAHME 3. 3anucaTb cuUCTeMy ypaBHEHUMW B NfacTuyeckon 3oHe B 3agjade Jlame ans
yrpyronnacTnyeckoro matepuana (obwwmn sug).

SAOAHUNE 4. 3anucaTb cucTemy ypaBHEHUIN B NnacTUYecKow 30He B 3agade Jlame Ansa ynpouHsioLlerocs
ynpyronnacTM4yeckoro Matepuana (obwwui sug).

SAOAHME 5. 3anucaTb cucTeMy ypaBHEHUMW B nnacTuyeckon 3oHe B 3agjade Jlame ans
XEcTKonnacTu4yeckoro MaTepumana (obwwii sug).

3AOAHUNE 6. 3anncatb cMCTEMY YpaBHEHWUI B NIacTUYECKOW 30He B 3agade Jlame aons  ynpoudHsitoLerocs
XécTkonnactuyeckoro martepuana (obwmii Bua).

3AOAHNE 7. 3anucaTb CUCTEMY ypaBHEHWI B MNIACTUYECKOW 30He B 3agade Jlame ansg Hecxumaemoro
ynpyronnactuyeckoro matepuana (obwmn sua).



3AJAHNE 8. 3anucaTb cucTemy ypaBHEHWM B MnacTUYECKoW 30He B 3ajade Jlame Ong Hecxknmaemoro
YMPOYHSOLWErocs ynpyronsactmyeckoro Matepuana (oowmi sug).

3apaHua pasgena  20.3 pekOMeHOyTCa K UCNOMb30BaHUK  NpU  NpoBeLeHUU
ANarHoCTUYECKMX paboT C Lenblo OLEHKN OCTaTOYHbIX 3HaHWI NO pe3ynbTaTtaM OCBOEHUS

AAHHOW ANCLUMUMINHBI.



