MNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA30OBATESTbHOE YHPEXKOEHUE
BbICLLEIO OEPA30OBAHUA

«BOPOHEXXCKWUW rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBenytowmin kacpenpon

OyHKUUOHaIbHO20 aHanu3a
U orepamopHbIX ypasHeHul

fo
KameHckuti MU

19.05.22 .

PABOYASA NMPOMPAMMA YYEEHON AUCLUUMITUHDI

B1.0.37 MaTematunyeckne mMoaenm MexaHn4ecknx CUCTeEM

1. Koa n HaumeHoBaHue cneumanbHocTu: 01.05.01 pyHaameHTanbHbIe MaTemMaTuka u
MexaHuka

2. Cneuunanusauums: CoBpeMeHHble MeTOAbl TEOPUN PYHKUNIN B MaTeMaTUKE N MeXaHuKe
3. KBanudumkauma BbinyckHuka: Matematuk. MexaHuk. [NpenogaBatens

4. dopma obyueHUsA: oyHas

5. Kachegpa, oTBevawLwana 3a peanmsauuio AMCUUNIIUHDBI: (PYHKLUMOHANBHOIO aHanusa
N onepaTopHbIX ypaBHEHWI

6. CoctaButenu nporpammbl: CngenoHukosa Codbs KOpbeBHa, npenogaBaTenb; MaTe-
MaTn4ecknin pakynbTeT, Kadpeapa PyHKUMOHANbLHOro aHanmMsa 1 onepaTopHbIX YpaBHEHUN

7. PekomeHpoBaHa: HMC maTtemaTtudeckoro gakynbTeTa, npotokosnt Ne 0500-03 ot
24.03.2022r.

8. YuebHbIn roa: 2024-2025 CemecTp: LwWwecTon



9. Uenu n 3agayn y4ebHOM AUCLUNIIUHDI:

Lleniu ocgoeHust y4ebHoU OuCUUMIUHbI:

- Hay4YUTb CTyAeHTa NOCTPOEHMIO KOHLENUUN — onpeaeneHHOMY BUAEHUIO n3y4vae-
MOW MeXaHW4eCKOM CUCTEMbl UK Mpouecca, KoTopas U nNpuaaeT 3KCnepUMeHTanbHbIM
AaHHbIM coAepXXaTenbHbIN CMbICI, NpeBpaLlaeT aKCnepMMeHTanbHbIi Matepuan B 06bek-
TUBHYIO MHOPMALMIO O pearnbHOCTH.

3adayu y4ebHOU OuCUUMNIUHBI:

- HAyYUTb CTyAeHTa BblbMpaTb (UK CTPOUTL) SKBMBASNIEHT MEXAHWYECKON CUCTEMbI
UNn 9BMNEHUS, oTpaxarowm B MaTtemaTnyeckon hopme BaxXHeNLINe ero CBOMCTBA - 3aKo-
Hbl, KOTOPbIM OH MNOAYMHSAETCH; CBA3W, NPUCYLLME COCTaBMSOLIMM €ro YacTaMm U T.4.;

- 0by4eHne meTogam nuccnegoBaHnsa NOCTPOEHHbIX MaTeMaTUYECKUX MOLENEN;

- 06yunTb BLIOOPY (MNKN pa3paboTke) anropMTma ans peanusauum MoAenv Ha KoM-
nbloTEpPE M CO34aHMI0 NMporpamMm, NepeBoasAMnX MOAENb U anrOpUTM Ha AOCTYMHbIA KOM-
NblOTEPY A3bIK.

10. MecTo yuyeb6HOM aucumnnuHbl B cTpykTtype OOIlN: ancumnnuHa oTHocuTca K 0bs3a-
TernbHOW YacTn 6noka 1.AucumnnuHa(moaynm).

OCHOBHble OUCLMNNNHBLI U UX pa3aernbl, Heobxoanmble Ans YCBOEHUS Kypca

«MaTtematuyeckne moaeniu MexaHn4ecknx CUCTEMY

— TeopeTuyeckasi MexaHuka (GQMHaMmnKa TOYKM U CUCTEMbl TOYEK, aHanNUTUYecKas MexaHu-
ka);

— MaTeMaTU4eCKUin aHanms (npomsBoaHas n guddepeHuman QyHKUNN, HeonpeaeneHHbINn
N onpeaeneHHbIn UHTerparbl, YaCTHblEe NPOU3BOAHbLIE);

— aHanuTuyeckasa reomeTpus (4ENCTBMSA C BEKTOpaMU, NIMHUN U NOBEPXHOCTN BTOPOroO Mo-
psaka);

— andpdpepeHumanbHble ypaBHeHUsa (ouddepeHunanbHble ypaBHEHUS NEPBOro nopsiaka,
NHenHble guddepeHunanbHble YpaBHEHUS U CUCTEMDI);

— NuHerHas anrebpa (MaTpuubl, ONpegenuTenmu).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AUcUMNIUHe/MOAYN (3HaHUA, yMme-
HUS, HaBblKK), COOTHECEHHbIe C MMIaHUPYyeMbIMU pe3ynbTaTaMU OCBOEHUsi o6pa3o-
BaTeNbHOMW NporpamMmbl (KOMNEeTeHUUAMU) U UHANKATOPAMMU UX AOCTUKEHUS:

Kon HasBaHwue komne- Koa(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
TEHLMU
CnocobeH co3pna- OrlK- Bnapneet ocHoBamn | 3HaTb:
BaTb, aHanuaupo- 2.1 NNaHUPOBaHUA 3KC- | - HOBblE MaTeMaTUYEeCKMe MOLENU B COBPEMEH-
BaTb W peanuso- NnepyMeEHTOB C Ma- HOM eCTeCTBO3HaHUM1, TEXHUKE, IKOHOMUKE U
BblBaTb HOBble Ma- TeMaTU4eCKMMU MO- | YpaBrAEeHUN.
TemaTnyeckme Mo- AensiMu, 3HaeT ymc- | YmMeTb:
o Aenv B COBpPEMEH- NEHHbIE N YNCTIEH- - BbIbpaTh MeToabl MOOENNPOBAHNSA 1 aHanu-
% HOM eCcTeCcTBO3Ha- HO-aHanuMTu4eckune 3MpoBaTb MOAENMpPyeMyto CUCTEMY.
(@) HUKN, TEXHUKE, IKO- MeToAbl MOCTPoeHus | Bnagetsb:
HOMWKE W Yynpas- peLueHnin - OCHOBaMu NiaHNPOBaHUSA 3KCMEPUMEHTOB C
neHuu MaTemMaTU4eCKMMN MoensMu, 3HaeT YNCTIEHHbIe
W YUCNEHHO-aHaNUTUYeCkMe MeToabl NocTpoe-
HUS peLleHnia.




OnnK-
2.2

YMeeT BbIbnpath
MeToAbl MOOENMpPO-
BaHWS 1 aHanNu3n-
poBaTb MoOEnNMpy-
eMylo cuctemy

3HaThb:

- HOBble MaTeMaTU4YEeCKNe MOLENN B COBPEMEH-
HOM eCTeCTBO3HaHUN, TEXHUKE, SKOHOMUKE U
ynpasneHuu.

YMmeThb:

- BbIbupatb MeToabl MOAENMPOBAHMS U aHanu-
31MpoBaTb MOAENTMPYEMYIO CUCTEMY.

BnapeTb:

- OCHOBaMW MiaHMpPOBaHUS SKCMEPUMEHTOB C
MaTtemaTU4YecKuMmM Moaensmu, 3HaeT YNCTIEHHbIe
N YMCNEHHO-aHaNUTUYeCKMe MeToabl MOCTpoe-
HUS peLleHni.

OnnK-
2.3

NmeeTt npakTnye-
CKMMN OnbIT paspa-
60TkKM MaTemaTude-
CKMX Moaenen n ux
YNCNEHHON peanu-
3aumu

3HaTb:

- HOBble MaTeMaTM4YEeCKNe MOLENN B COBPEMEH-
HOM eCTeCTBO3HaHUN, TEXHUKE, SKOHOMUKE U
ynpasneHuu.

YMmeThb:

- BbIOMpaTb MeTOAbl MOAENNPOBAHUA 1 aHanu-
31MpoBaTh MOAENNPYEMYLO CUCTEMY.

BnapeTb:

- OCHOBaMW MiaHMpPOBaHUS SKCMNEPUMEHTOB C
MaTemaTU4YecKUMM MoaensmMu, 3HaeT YNCTIEHHbIe
N YMCNEHHO-aHaNUTUYeckme MeToabl NOCTpoe-
HUS peLleHni.

12. O6bem gucumnnuHbl B 3a4eTHbIX eauHULax/yac — 2/72.

CDopma HpOMe)KyTO‘-IHOﬁ aTTecTauumn. 3aveTt

13. TpypoemkocTb No Buagam y4yebHom paboTbl

TpynoeMKocTb
Bug yuebHol paboTbl Bcero o cemecTpam
6-n cemecTp

AyanTOpHbIE 3aHATUSA 34 34

nekuum 34 34
B TOM ymucne: npakTuyeckne

nabopaTtopHble
CamocTosiTensHas paborta 38 38
B TOM ymcrie: KypcoBas paborta(npoekT)
dopma NpomMeXyTO4YHONM aTTecTaumm
(3k3ameH —  yac.)

Utoro: 72 72

13.1.

CopepxaHue QUCLUNIUHDI

Ne
n/n

HanmeHoBaHune pasgena aunc-
UNNJITNHBI

CopepxaHue pasgena OuCUUNnHLI

1. Nekuun

2. MpaKkTn4yeckne 3aHATUA

[uHamMuka To4KN.

CBoboaHble konebaHust maTepuarnibHOM TOUKW.
konebaHusi MaTepuanbHOM TOYKW.
MOMEHT MaTepuanbHou Toukn. PaboTta u mowHocTe. Teopema
00 N3MEHEHUN KNHETUYECKON SHEPTNN MaTEPUANbHON TOYKMU.

BbIHY>XA€HHbIEe
MMnNynbCc U KMHEeTU4eCcKuin

[nHamMmnka cucTtemMbl TOYEK.

LleHTp MacC CUCTeMbl MaTtepuaribHbiX TOYEK. Teopema 06 nwm-
nynbce CUCTeMbl U O OBMXEHUN LieHTpa Macc. Teopema 06 us-
MEHEeHNUN KNMHEeTUYEeCKOro MOMeHTa CUCTEMBbI. Bpau.l.eHme TBEp-




[oro Tena BOKpyr ocn. Teopema 06 M3MEHEHUN KUHETUYECKON
QHEPINN CUCTEMbLI MaTepunarnbHbIX TOYEK.

3 AHanuTnyeckas MexaHuka. YpaBHeHus JlarpaHxa BTOporo poaa.

3. JTabopamopHbie 3aHATUS

13.2 Pasaenbl AMcumniuHbl U BUAbl 3aHATUN

Buabl 3aHsaTUN (4acoB)
Ne | HaummeHoBaHue pasgena
MpakTnyeckne CamocTosTenbHas
n/n ONCUMMANHBI Jlekunn | JNlaGopaTopHble pa6ota Bcero
1 [nHamMumka TOYKM 0 0 10 12 22
2 [OnHamunka cuctemsol 0 0 12 12 24
ToYekK
3 AHanuTnyeckas 12 14 26
MexaHuKa
WTtoro: 0 0 34 38 72

14. MeToanyeckme ykasaHusa ans oby4yaroLmxcsa no 0OCBOEHUIO AUCLUNIMUHDI
lMpenogaBaHne OUCUMNIIMHBI 3aKNoYaeTCs B NPOBEAEHNN NPaKTUYECKMUX 3aHATUI. Ha
NPaKTUYECKNX 3aHATUSIX PELLATCS NPUMEpPLI N0 TEOPETUYECKOMY MaTepuany, npodnTaH-
HOMY Ha nekumsix. MNMpu nayyeHnn gucumnnmHbl «MaTemaTmyeckne Mogenm MexaHn4eckmx
cucTem» obyvarmnmes cnegyeTt BHUMaTENbHO CryLlwaTb M KOHCNEKTUPOBaTbL MaTepuarn,
n3naraemMbl Ha ayaUTOPHbIX 3aHATUSX. [ns ero NOHMMaHNS U Ka4eCTBEHHOIO YCBOEHMS
obyvaroLmnmes pekoMeHayeTcsa crneayoLlasa nocnegoBaTenbHOCTb AEACTBUN.

1. lNocne KkaXxgoro NpakTMYecKoro 3aHATUS CTyaeHTaMm pekomeHayeTca nogpobHo paso-
OGpaTb TeopeTMyeCKUn MaTepuarn, pasobpaTb NPUMEpPhI, PELLUEHHbIE HA 3aHATUMW.

2. Nepen NpakTU4eCcKNM 3aHATMEM 00513aTENbHO NOBTOPUTL TEOPETUYECKUIA MaTepumarnn.
Ewe pas pa3obpaTb pelLeHHble Ha 3TOM 3aHATUN NPUMEPBDI, MOCNEe NPUCTYNUTL K BbIMNOS-
HEHWI0 JOMaLUHero 3agaHus. Ecnu npu peweHnn npumepoB, 3agaHHbIX Ha A0M, BO3HMKa-
0T BOMpOChl, 06a3aTeNbHO 3a4aTth Ha CNeayloLWeM NPakTUY4EeCKoOM 3aHATUN UMK B NPUCYT-
CTBYHLLMIN Yac npenogasaTento.

3. Mpw noaroToBKe K NPaKTUYECKMM 3aHATUSM NOBTOPUTL OCHOBHbIE MOHATUSA MO TeMam,
n3yuntb Npumepsbl. Pewas 3agayun, npeaBapuTenbHO NOHATb, KAKOWM TeopeTU4eCcKkuin mate-
puan Hy>HO Mcnonb3oBaTb. HameTuTb NNaH pelwenns, nonpoboBaTb Ha €ero OCHOBE pe-
LWMTb NPaKTUYECKNE 3adaun.

MeToanyeckume ykasaHna ans obyyatoLmxcst Npu camocToATenbHom paboTe.
CamocTosaTenbHasa paboTta obyyarowmxcst HanpaeneHa Ha CaMOCTOATENbHOE OCBOEHNE
BCEX TEM M BONPOCOB y4ebHOM ANCLMNIMHBI, NPeaYCMOTPEHHbIX Nporpammoin. CamocTos-
TenbHasa paboTta sBnseTcs ob6a3aTenbHbIM BUAOM OEATENBHOCTU ANA Kaxaoro obyyatoLue-
rocsi, ee o6bem no y4ebHoMy Kypcy onpeaensertcsa ydebHbiM nnaHom. Mpn camocTos-
TenbHON paboTe obyyatowmnca B3aMmoaencTsyeT ¢ pekoMeHAOBaHHbIMU MaTepuanamm
npy MMHUMarnbHOM y4acTuu npenogasaTens.

Buabl camoctosaTensHon paboTbl: KOHCNEKTUPOBaHME Y4EOHON U HAy4YHOW NUTepaTypsbl;
npopaboTka y4ebHoro matepmana (no KoHcnekTam nekuun, y4ebHom n Hay4yHom nutepa-
Type); paboTa B 3aneKTpoHHOM BubnuoTtevHomn cucreme; pabota ¢ MHPOPMaLNOHHBIMK
CrpaBoOYHbIMM CUCTEMaMW, BbINOSTHEHNE OMALLHNX 3a4aHui (MPpakTUYECKNX U TeopeTnye-
CKMX); BbIMOMHEHME KOHTPOSbHbLIX paboT; NOAroTOBKA K MPaKTUYECKNM 3aHATUSAM; paboTta ¢
BOMpoOcamu 4511 CaMonpOBEPKW.

15. NMepeyeHb OCHOBHOM U AONOJIHUTENIbLHOW NUTEpPaTypbl, PECYPCOB UHTEPHET, He-
06Xx0AUMbBIX AN OCBOEHUSI AUCLMNIIUHbI

a) ocHOBHas nuTeparypa:

| Nen/n | McTouHmk




Mewepckun U.B. 3agaum no teopetmyeckonn MexaHuke : y4ebHoe nocobue Ans cTyd. By3oB, oby4. mo
1. TexH. cneumanbHocTam / . B. Mewepckuii ; nog pea. B. A. Manbmosa, . P. MepknHa. — CIM6. [n gp.] :
JlaHb, 2006 .— 447 c.
> AnsepmaH M.A. Knaccuyeckaa mexaHuka : [y4ebHoe nocobue] / M. A. AnzepmaH .— M. : duamatnur,
' 2005 .— 378 c.

6) nononHuTenbHas nuTeparypa:

Ne n/n MCcTOYHMK
3 ApHonba B.U. MatemaTtuuyeckume acnekTbl Krnaccuieckon u HebecHom MexaHuku / B.M. ApHonba,
) B.B.Kosnos, A..Henwtaar. — M. : YPCC, 2002 .— 414 c.
Byxronbu H.H. OcHoBHOW KypC TeopeTudeckon mexaHuku : YuebHuk ans roc yH-tos / H.H. Byxronsu; B
4. nepepabotke n ¢ gononHenmamyn C.M. Tapra. — Y.2: iIntHamunka cuctembl MatepumanbHbiX Todek .— M.:
Hayka,1972 .— 332c.
C6opHuVK 3agay No TeopeTUYecKkon MexaHuke : YyebHoe nocobue ans ctyaeHToB BTy30B / [H.A. BpaxHu-
5. yeHko, B.J1. KaH, B.J1. MuHubepr n ap.] ; noa pea. H.A. BpaxHnyeHko.— M. : Bbiclwas wkona, 1986 .— 479
C.

B) MHG)OPMaLMOHHbIE 3NIeKTPOHHO-00pa3oBaTesibHble Pecypchbl:

Ne n/n VICTOYHMK
Byxronbu H.H. OcHOBHOI Kypc TeopeTuyeckon MexaHuku : Y4ebHuk ans roc. yH-ToB / H.H. Byxronbu; B
6. nepepabotke n ¢ gononHeHusmn C.M. Tapra. — Y.1: KuHemaTtuka, ctaTuka, gUHaMmMka mMaTepuanbHOn
Toykm .— M. : Hayka, 1972 .— 467c., <URL: http://www.lib.vsu.ru/elib/books/b7103.djvu>
7 Mpsagko N.H., Caposckuinn B.H. OuHamuka 1 (KOHCMEKT NEKUNIA).
) <URL.: http://bsadovskiy.ru/include/6/6-6.pdf?1297791427>.
8 Mpsagko N.H., Capgoscknint B.H. OuHamMuka 2 (KOHCMEKT NeKLuiA).
) <URL.: http://bsadovskiy.ru/include/6/6-7.pdf?1368508951>.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans cCaMoOCTOATeNIbHON paboThl

Ne n/n

MIcTOYHMK

1.

Mewepckun U.B. 3agaum no Teopetmyeckor MexaHuke : ydebHoe nocobue ans ctyg. By3oB, oOyd. no
TexH. cneumansHocTam / . B. Mewepckuii ; nog pea. B. A. Manbmosa, . P. MepkuHa. — CIM6. [n gp.] :
JNlaHb, 2006 .— 447 c.

Byxronbuy H.H. OCHOBHOI Kypc TeopeTnyecko MexaHuku : YuebHuk ansa roc yH-toB / H.H. Byxronbu; B
nepepabotke n ¢ gononHexnmamu C.M. Tapra. — Y.2: lnuHammka cuctembl MatepuanbHbiX Todek .— M.:
Hayka, 1972 .— 332c.

C6opHMK 3agay No TeopeTUYecKon MexaHuke : YyebHoe nocobue ans ctyaeHTos BTy30B / [H.A. BpaxHu-
yeHko, B.J1. KaH, B.J1. MuHubepr v ap.] ; noa pea. H.A. BpaxHnyeHko.— M. : Bbiclwas wkona, 1986 .— 479
c.

17. Obpa3soBaTenbHblie TEXHOMOIMKU, UCNONb3yeMble Npu peanusayum y4yebHon guc-
LMNINHBbI, BKIKOYasa AUCTaHUUOHHbIe o6pa3oBaTtenbHble TexHonorum (OT, anek-
TpoHHOe oby4eHue (30), cmewaHHOe obyyeHue):

MpakTuyeckoe 3aHaTMEe. Takke nNpu peanusauum y4edbHOM OUCUMNAMHBI, UCNOSb3YHTCS
ANCTaHUMOHHbIE OBpasoBaTesibHble TeXHONorMm (Kypc Ha cante edu.vsu.ru). Npu npose-
AEHUN 3aHATUIA B AUCTAHUNOHHOM pexnme oby4eHus UCNosb3yrTcs NHPOPMaLNOHHbIE U
TexHu4eckue pecypcbl ObpasoBaTenbHOro noprana « ANeKTPOHHbIN yHUBepcuTeT BIY».

18. MaTepnanbHO-TEXHU4YECKOe obecneyeHme AUCUMNIIUHDI:

YyebHas ayguTtopus: cneumnanuanposaHHas mebenb

19. OueHo4HbIe cpeacTBa ANA NPoOBeAeHNA TEKYLLEN N NMPOMEXYTOYHON aTTecTaumm


http://www.lib.vsu.ru/elib/books/b7103.djvu
http://bsadovskiy.ru/include/6/6-6.pdf?1297791427
http://bsadovskiy.ru/include/6/6-7.pdf?1368508951

MopanoK OLEeHKN 0CBOeHMS oby4aloWwmummncs y4ebHoro matepuana onpeaenseTcs
coaep)kaHMeM crieayoLwmx pa3aenos ANCLUMMIUHBIL

WHankaTop(bl) fo-

Ne | HaumeHoBaHue pasgena Komne-
n/n ancuunnudel (Mogyns) | TeHumsi(vm) CTMX?SEEMKV?MHG_ OueHouHble cpeacTsa
1. | AvHamuKa TOUKW. OrK-2 OrK-2.1, OfK-2.2, Howmalukee sanatme,
OrK-2.3 KOHTpoOnbHasa paboTa
5 OuHamuka cuctem OMK-2 OMMK-2.1, OMK-2.2, [omaluHee 3agaHue,
© | Toyvek. OrnkK-2.3 KOHTponbHasi paboTa
3 AHanuTuyeckas Mexa- OMK-2 OMnK-2.1, OMK-2.2, [JomaluHee 3agaHue,
" | HuKa. OrK-2.3 KOHTpOrbHas paboTa

MpomexyTouHasa aTTectaums lNepeyeHb soripocos
dopma KOHTpOns — 3a4eT K savemy

20 TunoBble oueHOYHbIE cpeAcTBa U MeToAMYECKUe MaTepuanbl, onpeaenstowme
npoueaypbl OLeHNBaHUA

20.1 TeKywMn KOHTPOSb yCneBaeMocTHn

KoHTponb ycneeaeMocTy No AUCLMNIINHE OCYLLECTBNSIETCS C MOMOLLbIO CNEeAYLMX oLe-
HOYHbIX CPEACTB: AOMaLLHee 3afaHne, KOHTponbHasi paboTa

Bapnant 1 1. T'py3 maccoit 1002 momBecuin K KOHIYy HeleOPMHPOBAHHON MPYKHHBI H OTITY-
ctuau 0€3 HadalbHOW CKOpocTH. [jinHa HeaepOopMHPOBAHHOW MPYXKHHBI paBHa 45 cm, a TpU pPaBHOBeE-
CHM Tpy3a Ha TIpYyXKWHE ee JIUHa paBHa 65 cm. Haiitu: 1) ypaBHeHHe NBMXEHHUS TIpy3a; 2) aMIUIUTY-
Iy U TIepUoJl KoseOGaHuH.

2. MarepuanbHas TOYKa ABIDKETCS IOJ JEHCTBHEM CHJIBI BCEMHPHOTO TSTOTEHHS M0 SJUIMNTHYECKOM

opOuTe, IPUYEM HU3BECTHO, YTO MAaKCHMAJbHOE 3HAYE€HHE YIVIOBOH CKOPOCTH PaBHO (), MHHHMAJIbHOE
- ,, a MHUHUMaJbHOE 3HAYCHUE PACCTOSHMS OT JABMXKYIIEHWCS TOukd 10 (okyca ( LEHTpa Mouis )

paBHo p;. Haiitu: 1) koHCTaHTy C=|rxV|, 2) Gombluyio moiyoch a OpOUTHL, 3) abCONIOTHYIO Be-
JUYUHY CKOPOCTH TOYKH B TOT MOMEHT BpPEMEHHM, KOTJa YIJIOBas CKOPOCTh MHHHMAIbHA.

BapnaHT 2 1. T'py3 maccoit 100 2 aBmxkercs MO TIAAKOW TOPU3OHTAJIBHOW MPSIMOW TOJ JIeH-
CTBUEM IMPYXUHbBI M MarHuTHOW cuibl BenuuuHbl 0,98 H, HampaBieHHOW Ha pacTsbKEHUE MpYXKHUHBL B
HayaJbHBIE MOMEHT NpY)XHMHa He AeOpMHpOBaHA W €€ JJIMHA paBHAa 55 cM, a Ipy3 OTIYLIEH C HYJEBOM
CKOpPOCTBIO. B monoxeHnn paBHOBecHs AJMHA IpPYXHHBI paBHa 75 cum. Haiitu: 1) ypaBHeHHME IBIKCHUS
rpy3a; 2) aMIDIUTYIy W TIepHo] KOJeOaHWH.

2. MarepuanbHasi TOYKa JBIDKETCS MMOJ| JECHCTBHEM CHJIBI BCEMHUPHOTO TATOTEHUS IO SJUTUITHYECKOM
opbute, NMpHUYeM H3BECTHO, YTO MAKCHMAaJbHOE 3HAUCHHE YIJOBOH CKOPOCTH PaBHO (J;, MAKCHMallb-

HOE 3HA4YeHHE PACCTOSHMS OT MABIXKYIIEWCS TO4YkM a0 (okyca (ULeHTpa Ions) paBHO L,, Oojbias

o 2 - o
HnoIyoch OpOMTHI paBHa a. Haiitm: 1) KoHCTaHTY Cc=pP°@, 2) MHHUMAJIbHOE 3HAYEHHE YIJIOBOM

CKOpOCTH, 3) a6COJ'IIOTHyIO BCJIIMYUHY CKOPOCTH TOYKHM B TOT MOMCHT BPEMCHH, KOIrJia YTJIOBAasA CKO-
POCTH MUHUMAJIbHA.

20.2 NMpomexyToyHasa aTtrectauusi

lMpomexyToyHasa aTTecTaumns no QUCLUMNIIMHE OCYLLECTBNSAETCS C MOMOLLbIO CReayoLnxX
OLIEHOYHbIX cpeacTB: cobecedosgaHue rio bunemam 3adyema.

BuneTbl k 3a4eTy hopMMpYOTCA 13 3a4aHWIN aHANOMMYHBIX 3a4aHWs KOHTPOMbHbIX PaboT.



BapnaHT 1 1. Tsoxenmass GycWHKa JABIDKETCSl MO TJIAJKOH IPOBOJOKE 1MoJ AeiicTBHeM cuibl TskectH. opma mpoBo-

2
noxn ommcwiBaetest ypasuermavun Y = X°— X, Z=0 (ocs Oy nanpasnena Bepnkamso BBepx ). COCTaBHTH ypaBHEHHE
IBIKeHus OycwHKH ( ypaBHeHHe Jlarpamka 2-To poxa ).
2. Marepuambhas Touka A Maccel 60 2 B miockoctn OXY  msmwkeres mo kpusoit Y =1gX mno 3akomy X(t) =rt

cm. MarepuanbHas Touka B Maccel 50 2 coeaMHeHa ¢ TOYKOM 4 HEBECOMBIM CTepkHeM JiuHbI 40 cu W Takke JBUXKET-
- A 2 -
¢ B INIOCKOCTH Oxy, NPUYEM yToa (P = A(ex, AB) . HM3MEHSAETCA MO 3aKOHY (D(t) =7 (t + t) pao. Haiitu ummyisc

cuctemsl { A, B} B MomeHT BpemeHH t’l: lc

3. Ha ropmsoHTansHON miatdopMe UIMHEI 8 M HAXOISITCS TPH YelloBeKa : MepBbIi ( Maccel 70 KT ) CTOMT Ha JIeBOM KOHIlE InIatdop-
MbI, BTopoif (Maccel 80 kr) — Ha mpaBoM, a Tperwil (Maccel 50 Kr) — poBHO mocepequHe. B kakoM HampaBlIeHMM W Ha Kakoe pac-
CTOSIHUE JIOJDKEH OBbLT TEPEeMECTUTBHCS TPETHil UesoBEK, €CIM IEpBble JBa MOMEHSINCh MECTaMH, a cama IUlaTdopma ocTanach B IPEex-
HEM TOJIOKEHUH ?

BapnaHT 2 1. Tsoxenas 6ycp1HI<a JIBUKETCSL TIO TJIAJAKOW MPOBOJIOKE IMOJ JeicTBHEM Cuiibl Tshkectu. dopma mpoBo-

2
JIOKH OmHuchIBaeTcs ypasHenuamu Z = COS™ X, Y = 0 (ocs Oz mampasnena Bepruxamsuo BBepx ). COCTaBHTH ypaBHE-

HHUe JBIWXKeHHs1 OycuHKH ( ypaBHeHue Jlarpamka 2-ro pona ).

. 3 t
2. MarepuanbHas touka A Maccel 50 ¢ B IUIOCKOCTH Oxy IBWKETCS 1o kpuBod Y = X~ mo 3akony X(t) =€ om.

Martepuanbhass Touka B maccel 20 ¢ coelMHEHAa C TOYKOH A HEBECOMBIM cTepxkHeM JiuHbl 30 cv M TakkKe JBUKETCS B
2

=~ 5 T
IIOCKOCTH Oxy, NpUYeEM yron P = Z(EX,AB)H U3MEHACTCA 110 3aKOHY ¢)(t) :T pao. HaliTu uMIyIIbC CHCTEMBI

{A B} B momenr Bpemenn t,=1c.

3. Ha ropmonransHoi 1wiargopme mmHbI 12 M 1 Macchl 3000 KT HAXOAATCS TPU 4YENOBEKa : TepBbId ( Macchl 50 KT ) CTOMT Ha Jie-
BOM KoHIle T1uiaTdopmsbl, Bropoi ( Maccel 100 kr) — Ha mpaBom, a TpeTuii ( Macchl 60 Kr) — poBHO IocepenvHe. B kakoM Harpasiie-
HAM M Ha KaKOe PacCTOSIHHE TePeMeCTHTCs MiatdopMa, eciii MepBbie [Ba UeJOBeKa IMOMEHSIOTCS MECTaMH, a TPETHH CTaHeT PsIoM C
TePBBIM?

KOHTpOnbHO-n3mMepuTenbeHble Matepuanbl MPOMEXYTOYHOW aTTecTaumm BKMAYalT B cebs
TeopeTnyecKkne BOMPOCHI, NMO3BOMSAIOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA N NPaKTU4EeCKoe
3agaHue, No3BonsoLLee OUeHUTb CTeneHb CHOPMUPOBAHHOCTM YMEHMI 1 HaBbikoB. KUM coaep-
XWUT [OBa TeOpeTMYECKMX BONPOCa M OAHO NpaKTUyecKoe 3agaHune.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cdopmmpo- LLikana oueHokK
BaHHOCTU
KOMMeTeHUun
Obyyarowuticsi 8 nonHou mepe snadeem meopemudeckumu ocHogamu | [loebilueHHbIl 3aumeHo
oucyunnuHbl, yMeem cesi3amb Meoputo C Mpakmukol, Ooka3bigamb ypOo8eHb

meopembl U pewamp 3adayu, enadeem mMamemMamuyecKuM arinapa-
mowm rpu peweHuu 3adad, ocyujecmernsiem rnposepKy adekeamHocmu
moderneli, aHanu3upyem pesyrbmambl, ouyeHUeaem HadexHOCmb U
Kayecmeo ¢hyHKUUOHUpPOBaHUs

Obyuyarowutics enadeem meopemu4yecKuMu 0CHogamu ducyurnuHbl; 8 | basoebil ypo-
ueriom, ymeem cesizamb MeOPUKo C rpakmukoul, ymeemaAoka3sbieamsb 8EHb
meopembl U pewamp 3adadyu, HO Oornyckaem He3HaYumersibHble
owubku, HemoyYyHocmu, enadeem MamemMamu4yeckuMm arnapamom rnpu
peweHuu 3aday, ocyujecmerisiem ripogepky adekeamHocmu modernel,
aHanusupyem pesynbmamabl

Obyyvarowutics 4acmuyHo enadeem meopemuyYeckuMu oOcHogamu lNopoeosnili

oucyunnuHbi, Oonyckaem cywecmeeHHble oWUbKU Npu peweHuu 3a- ypOoBeHb
0ay, He ymeem cesizamb Meopuro ¢ Mpakmukod.
Obyyarowutica O0eMOHCMpuUpyem OmpbI8OYHbIE, (hpazMeHMapHbIe - He 3aumeHo

3HaHus, dortyckaem 2pybbie ouwubKu.




20.3 PoHA oUeHOYHbIX cpeacTB choOpMUPOBAHHOCTN KOMNETEHL U CTYAEHTOB, pe-
KOMeHAyeMbIn Ans NpoBeAeHUsl AUarHoCTUYeCKuxX pabor

1) 3aKkpblTble 3agaHug (TecToBble):

1. MarepuanpHasi TOYKa JABWKETCS MOJ ACHCTBMEM HM3BeCTHOW cuibl. M3 mepe-
YUCJICHHBIX XAPAKTEPUCTUK ABMXKYILEHCS TOYKH ULl ONPEIEIICHUs] KNHETHYe-
CKOM DHEPruy TOYKH HEOOXOIUMBI:

A) Macca

B) cxopocth
C) yckopeHue
D) cuna

BapuaHnTel OTBETOB:
1. AuB

2. AuD

3. AuC

4. A,CuD

OtBeT: 1
muv?

Pemenue: popmyna s BbIYMCIECHUS KUHETUYECKON >HEPrUu , TIO3TOMY

HY>KHO BBIOpATh Maccy ¥ CKOPOCTb.
2. Bropoii 3akoH HeroTOHA MMeeT cleayrontyto GopMyIupoBKY:
l. cymecTBYIOT TakWe€ CHCTEMBbI OTCU€Ta, B KOTOPBIX CBOOOJHBIE TeJa
JBIKYTCS MPSIMOJIMHEITHO ¥ paBHOMEPHO.
2. cuia ecTh IPOU3BEICHUE MACChl HA YCKOPEHUE.
3. CWJIBI B IPUPOJI€ BO3HUKAIOT CUMMETPUYHBIMU MTaPaMH.
4. nBa Tena B3aMMOJICUCTBYIOT JPYT HA JApyra C CUJIaMHU, PABHBIMU IO MOAYJIIO,
HO MPOTHUBOIMOJIOKHBIMU MO HAITPABIICHUIO.
Ortser: 2
Pemenue: Bropoit 3akon HploToHa nmeeT cieayronryo GopMyIupoBKYy: CHIia
€CTh MPOU3BEJICHNE MAaCChl HA YCKOPEHHE.
3. Bropoii 3akon HeroToHa:

—

1. F=ma
2. F=mg
3. P=mv
4. mV =F
OTtBerT: 1

-

Pemenune: Bropou 3akon Hetorona: F = ma



4. MarepuanpHas TOYKa ABUraercs mno kpuou f(x) B miockoctu Oxy. Torna
YHCIIO CTENEHEN CBOOO bl 3TOM TOUKH PaBHO:

1. 1
2. 2
3. 3
4. 4
OrtBer: 1

Pemmenue: nonoxeHne TOUKH MOKHO OJJTHO3HAYHO OIMPENETUTh KOOPANHATON
x. OTcrozia uncio creneHeit cBo0o bl paBHO 1.

5. Mmrmynbc Tena:

1. F=md
2. F=mg
3. p=mv
4. mV =F
Ortser: 3

Pemenne: UMmmyise Tena p = mv

2) OTKDbITbIE 3a0aHUg:

1. MakcuManpHO€E yJajieHue CIyTHUKa OT HEHTpaJIbHOTo Tena B 10 pa3 Oobiie
MUHUMAaJIBHOTO. BO CKOJIBKO pa3 MakcHUMalbHas yIiioBas CKOPOCTh OOJIble

MUHUMAJIBHOM?
OTtset: 100
2
[¥1]
Pemenne: —max = Pmax — 10
Wanin pm:’n

1
2. Eciu 5KCIIEHTPUCUTET OPOUTHI CITyTHUKA PaBEH 3 TO BO CKOJIBKO pa3 ero

HauOOJbIIIAs YTI0Basi CKOPOCTh 0OJIbIIIE MUHUMAIILHOM?

Ortsert: 4
2 2
2 2 2 1
Pemenue; 2mex — Pmax _ (1—5) _ +e)® (Hz)

Omn  Phn (L) (-7 (11

3. Yemy paBHO ycKopeHHue B M/c?, coobimaemoe Temy maccoit 20 kr cutoi 120H?

Otger: 6
F 120
Pemenne:a = —=—==6
1 20
4. Tpetwuii 3akoH Kemiepa MOXKHO 3amucarh Kak
Y af
_2 pu— —3
Ty a

I'ne T-niepuos oOpareHust MIaHEThl U @ — O0JbIIas [...] OpOUTHI IJTAHETHI.

BcTaBbTe npomnynieHHoe CiaoBo.
OTBeT: NOJIyOCh.



Pemenue: hopmynupoBka TpeTbero 3akoHa Kermiepa 3Byunt tak: KBajgpatsl
MEePHOI0B OOpAITICHUS TUTAHET OTHOCSITCS KaK KyObl OOJIBIIIX MOTYOCeH UX
op6wut. [IponymenHoe ciI0BO — MOIYOCh.

5. BcraBbTe MpomnyImeHHoe CI0BO B TeOpeMy 00 M3MEHEHUN UMITYJIbCa CUCTEMBI:
IleHnTp Macc cucTeMbl MaTepUAJIbHBIX TOUEK JABMIKETCS TaK, Kak OyATO B HEM
COCPEIOTOYEHA BCS [...]| CUCTEMBI U HA HETO IEUCTBYIOT BCE BHEIIIHUE CUIIBI.
OtBeT: Macca
Pemenue: LleHTp Macc cuCTeMbl MaTepUaIbHBIX TOUEK JIBUKETCS TaK, KaKk
OyJITO B HEM COCpPEIOTOYEHA BCS Macca CUCTEMbl M U Ha HEro JICUCTBYIOT BCE

BHEINIHUE CUJIBI F .

Kputepum n wkanbl oueHnBaHnA 3agaHnm ®OC:

1) 3agaHug 3akpbIToro Tuna (BbI00p 0OHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI OTBET;
o 0 6GannoB — ykasaH HEBEPHbIN OTBET.

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna — ykasaHbl BCe€ BEPHbIE OTBETbI;
e 0 6annoB — ykasaH x0Tsi Obl OANH HEBEPHbLIN OTBET.

3) 3apaHung 3akpbiToro Tmna (Ha cooTBeTCcTBUe):

e 2 6anna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
o 0 6annoB — xoTA Obl 04HO cCONOCTaBMEHNe onpeaeneHo HeBEPHO.

4) 3agaHng OTKPbLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

5) 3agaHung oTkpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb3OBaHUIO NMpU NpoBeAeHUU Aua-
rHOCTMYECKUX pPaboT C Lienbi OLEHKN OCTaTO4YHbIX pe3yfibTaToOB OCBOEHUA JaHHOM
AUCLUUNIIUHBI (3HAHUW, YMEHUW, HaBbIKOB).



