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PABOYASA NPOrPAMMA YYEEHON OAUCLUUMITUHDI

61.0.20 TeopeTunyeckasi MexaHuka

1. Kog n HaumeHoOBaHMe HanpaBneHnsa NoaroToBku / cneumnanbHocTu: 01.05.01 yHaa-
MEHTamnbHble MaTemMaTuka U MexaHuka

2. Mpodunb noaroToBKM / cneynanmsaummn: CoBpeEMEHHbIE METOAbI TeOpUM PYHKLNN B Ma-
TemMaTmke N MexaHuke

3. KBanudumkaumsa (cteneHb) BbINYCKHUKA: BbicLLee npodeccnoHanbHoe obpasoBaHme
(cneumanucrt)

4. dopma oBGy4yeHuUA: ovHas

5. Kachegpa, oTBeyvalowias 3a peanusaumuio AUCLUMNIINHBLI: (PYHKLMOHANbLHOro aHanmaa u
onepaTtopHbIX YypaBHEHUN

6. CocTtaButenu nporpammbl: CanpoHoBa TatbsiHa KOpbeBHa, K.40.-M.H., MaTeMaTnyecKuni
dakynbTeT, kKadeapa PyHKLUMOHANBLHOrO aHanmsaa u onepaTopHbIX YpaBHEHWN,
tsapr@mail.ru

7. PexomeHpoBaHa: HMC matematunyeckoro gpakynbteta, npotokon Ne 0500-03 ot
24.03.2022

8. YuebGHbIn rop: 2024-2025 CemecTp(bl): NATbIN, LLECTOWN

9. Llenn n 3apgaum y4yeO6HOM ANCLUMUNNUHDI:
Llenisimu oceoeHusi y4ebHoU OucyurniuHbl S61sKomcs:
- U3y4eHMe MaTeMaTuyeckux Mogernen MexaHm4eckux CUCTEM.

3adayu y4ebHoU OuCyuUmnIuUHbI:
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- IpuMeHeHne MmaTeMaTn4eCknx MeTogoB K ONMCaHUIO OBMXKEeHNA U nccnegoBaHMio Me-
XaHUN4YeCKnX CUCTem;
- OBflageHne MeTogamu KnacCcuyecKon n aHanmMTU4Yeckomn MexaHuKku.

10. MecTo y4yebHOM ancumnnuHbl B cTpyktype OOI: aucumnnuHa «Teopetudeckas mexa-
HUKa» aABnseTca obsa3aTenbHON AncuunnmHon onoka b1.

OcCHOBHbIE OMCUMNANHBI U UX pa3aenbl, HeobxoauMble AMs YCBOEHUS Kypca

«TeopeTnyeckaa MexaHuka»:

— MaTemMaTu4eckun aHanms (npomssoaHasa n guddepeHumnan QyHKUNN, HeonpeaeneHHbIN

1 onpeeneHHbI HTerparnbl, YacTHble MPOU3BOAHbIE);

— aHanuTuyeckas reomeTpus (4ENCTBUA C BEKTOPAMMU, NIMHUM U NOBEPXHOCTU BTOPOro nopsia-
ka);

— OuddepeHumnanbHble ypaBHeHUs (auddepeHunarnbHble YypaBHEHNA NepBoro nopsgka, nv-
HenHble anddepeHUnanbHble YpaBHEHUSA N CUCTEMDI);

— NuHenHas anrebpa (MaTpuubl, onpegenuTenn).

D,I/ICLI,VII'IJ'II/IHa «TeOpeTI/I‘-IeCKaFI MexaHuKay siBnseTcs Heobxogmmon ons YCBOEHUA
yL-Ie6HbIX KypCcOB No mateMmatn4eckmm mogendam MmexaHn4ecknx cuctem, mateMmatn4eckmm mMo-
aenam cneumnanbHoOm TEOPUN OTHOCUTESIbHOCTH, (bVI3I/IKe.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA No AucuMnnuHe/Moaynio (3HaHUA, YMeHUA,
HaBbIKW), COOTHECEHHbIEe C NNaHUPYeMbIMU pe3yribTaTaMuU OCBOEHUs1 o6pa3oBaTenbHOMU

nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kopn HasBaHune kom- Koabl MHgukaTopsl MnaHnpyemble pesynb-
neTeHumm TaTbl 06yYeHns

CnocobeH Haxo- OrliK-1.1 O6bnapaet 6a3o0BbIMKM 3HAHWUSA- | 3HATb: OCHOBHbLIE MOHS-

anTb,  opMynu- MW, MONyYeHHbIMW B 06MacTu | TUsl, 3aKOHbl, TEOPEMbl U

OrMK-1 | poBaTb 1 pewatb MaTtemaTu4yeckmx u (Unu) ecte- | NPUMepPbl TEOPETUYECKON
aKTyanbHble u CTBEHHbIX HayK. MeXaHUKN.

3HayMMble  Mnpo-

6nemMbl  yHaa- YMeeT wucnonb3oBatb 6a30Bble | YMETh: nucnonb3osaTb

MeHTanbHot Ma- | OMK-1.2° | 3HaHus, nonyyeHHble B 06nacTu | U3yYeHHble  3akOHbl W

TeMaTukn U Me- MaTeMaTMyeckux u (uim) ecte- | TEOPEMbI Npu  pelleHnn

XAHUKM. CTBEHHbIX HayK, B mpodeccuo- | 3a4ay No TeopeTU4eckon
HanbHOWN AEATENIbHOCTH. MEXaHNke.

ViMeeT HaBblku BbiGopa merto- | BNaaeTb: HaBbikamu Bbl-

OrllK-1.3 [0B pelenus 3agad npodec- 6opa meToO0B peLueHns

CMOHanbHOW AeaTenbHOCcTU Ha | 3adad no TeopeTndeckon
OCHOBE TEOPETUYECKUX 3HaHUA. | MEXaHWKeE.

12. O6bem gucuMNNMHbI B 3a4€THbIX eauHULax/yacax B COOTBETCTBUM C Y4EOHbIM

nnaHom — 7/252.

dopma npomMexyToYHOM aTTecTauum — 3ayeT (cemecTtp 5), ak3ameH (cemecTp 6)
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13. TpymoeMKoCTb No Buaam y4ebHom paboTbl

TpyooemMKocTb
Mo cemecTpam
Bug yuebHow paboTbl cem. 5 cem. 6
Bcero Y. 4y, B Y. 4y, B
cdopme dopme
nn nn
AyaNTOPHbIE 3aHATUA 100 68 32
nekuum 50 34 16
B TOM 4ucne: npaxkTnyeckne 50 34 16
nabopaTopHble 0 0 0
CamocTodaTtenbHasi pabota 116 58 58
B TOM Yuche: KypcoBasi paboTta (NpoekT) 0 0 0
- 3aver,
dopma NPoMeEXyTOYHON aTtTecTaumm 3aver Ok3ameH
3K3aMeH
(3x3ameH — 36 yac.) 36 0 36
WToro: 252 126 126
13.1. CopepxaHue ANCLUNIIUHbI
Ne n/n Peanusauuns
asgena anc-
HaumeHoBaHwue pasgena pasn A
CogaepxaHve pasgena AMCUUNIUHbI LUUMNNUHBI C Mo-
ANCUUMNNNHBI N
MOLLIbIO OHITaNH-
Kypca, QYMK *
1. Nlekuum
1.1 TpaekTopusi, 3aKOH OBWKEHUSA, CKOPOCTb TOYKU, YCKO-
peHVe TOYKU, TeOpemMa O CMOXEHMM CKOPOCTEW, Yrro-
KnuHemaTuka. Basi CKOpOCTb TBEpAOoro Tena, rTeopema Junepa o Cko-
poCTsIX TOodek TBepaoro Tena, Teopema Kopuonwuca.
MnockonapannensHoe ABWXEHNE.
1.2 3akoHbl HblOTOHa, ypaBHEHUS OBWXEHWUA maTepuanbs-
HOWM TOYKM B OEKapTOBbIX M €CTECTBEHHbIX OCHX, TEO-
peMbl OMHAMMWKN TOYKW, MepBble MHTEerpanbl ypaBHe-
HUN OBWXeHund. [1BmxeHne nog AeNCTBUMEM LieHTparib-
[JnHammka TouKn. HOW cunbl, 3akoHbl Kennepa, gBMXeHue no noBepxHo-
CTM U KpMBOM (TOYKa CO CBA3bID), peakuun CBs3en,
TeopemMa 00 M3MEHEHMM 3Hepruu Anst HecBOOOAHOM
TOYKM, OTHOCUTENBHOE [OBWKEHWE U OTHOCUTENbHOE
paBHOBECUE TOYKU CO CBA3bH, BEC Tena Ha 3emre.
CBA3n 1 ux knaccudukaumns, o6o6LieHHbIe kKoopanHa-
1.3 Tbl U 000OLLEHHBIE CUMbI, CUMbl BHYTPEHHUE U BHELL-
OnHaMunka cucTembl TOYEK.
HWe, TeopeMbl ANHAMUKMA CUCTEM, MepBble NHTerpanbl
YPaBHEHUI OBMKEHUS U 3aKOHbI COXPaHEHWSI.
2. MpakTn4yeckmne 3aHATUA
21 TpaekTopus, 3aKOH ABWXEHWUS, CKOPOCTb TOYKW, YCKO-
peHVne TOYKKW, TeOpeMa O CIOXEHMM CKOPOCTEW, Yrro-
KnuHemaTuka. Basi CKOpOCTb TBEpAOoro Tena, Teopema Junepa o cKo-
poCTsIX TOodek TBepaoro Tena, Teopema Kopuonwuca.
MnockonapannensHoe ABMXEHNE.
2.2 3akoHbl HblOTOHA, ypaBHEHUA OBWXEHUA maTepuarnbs-

[JdnHamuka To4KN.

HOWM TOYKM B OEKApTOBbIX M €CTECTBEHHbIX OCSIX, TEO-
peMbl OMHAMMWKM TOYKW, MepBble MHTErpansl ypaBHe-
HUN OBWXeHund. [BmxeHne nog AenCTBMEM LieHTparb-
HOW cunbl, 3akoHbl Kennepa, gBmKeHne no noBepxHo-
CTM M KPMBOW (TOYKA CO CBSA3blD), peakuuMm CBSA3eN,
TeopemMa 00 WM3MEHEHMM 3SHepruu Ansi HecBOOOAHOM
TOYKW, OTHOCUTENBbHOE AOBWKEHWE U OTHOCUTENbHOE
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paBHOBECUE TOYKU CO CBA3bI, BEC Tena Ha 3emne.

2.3 Ces3un n ux knaccmdukaums, o606LeHHbIe KoopanHa-
Tbl 1 0606LEHHbIE CUMbI, CUMbl BHYTPEHHUE U BHELU-
HWe, TeopeMbl AUHAMUKMA CUCTEM, MEepBble NHTErpansl
YpaBHEHWUN OBUXXEHUS U 3aKOHbI COXPaHEHUS.

D,I/IHaMI/IKa CUCTEMbIl TOYEK.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne | Buapl 3aHATUI (4acos)
HanmeHoBaHue pasge-
n/ MpakTnye- Jlabopa- CamocTtositenbHasa | KoHTponb
na gucumnnmimHbl Jlekunn Bcero
n ckne TOpPHbIE paboTta
1. Kunematuka. 20 20 30 0 70
2. [nHamMmunka TouKuN. 18 18 30 0 66
3. [dvHamunka cuctemsl 12 12 56 36 116
TOYeEK.
WTtoro: 50 50 116 36 252

14. MeToaun4yeckue ykasaHusl Ansi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI

B xone nsyyeHust kypca npegycmMoTpeHa camocTosiTeNlbHas paboTa (B BUAE BbINOMHEHWUA AOMALLHUX 3adaHuit), a
Takke NpoBeAeHNE KOHTPOSbHbIX paboT 1 KOMNMOKBUYMOB (B NMMCbMEHHO—YCTHOW chopme).

Y4yebHble nocobusi Mo gaHHOMY Kypcy pasmelleHbl Ha canTte https://vk.com/t meh. Ha atom xe cante
npenogasartenb MyOnvKyeT BcCnomoraTenbHble MaTepuanbl M yKasaHusi Mo M3ydYaemMbliM B OaHHbI MOMEHT
BOMpocaMm, nporpammbl KOMSIOKBUYMOB U T.4.

[ns n3y4eHuns kypca TeopeTuyeckon MexaHukn Heo6xoAMMO NMEeTb COOTBETCTBYIOLLYI0 MaTeMaTUYeCcKyto
noaroToBky. Bo Bcex pasgenax Kypca LWMPOKO UCMOoNb3yeTcs BeKTopHas anrebpa. Heobxoanmo ymeTb Bblumnc-
NATb NPOEKUMM BEKTOPOB Ha KOOPAUHATHBIE OCU, HAXOAMTb reOMeTpu4eckn (MOCTPOEHNEM BEKTOPHOTO Tpe-
YromnbHWKa UM MHOFOYrOSbHMKA) U aHanUTUYECKM (Mo NPOEKUMAM Ha KOOPAMHATHbLIE OCM) CyMMY BEKTOPOB, Bbl-
YNCNATL CKanspHOe N BEKTOPHOE NPOU3BEAEHNS IBYX BEKTOPOB U 3HATb CBONCTBA 3TUX NPOU3BEAEHWUN, @ B KU-
HemaTuKke 1 gnHamuke — anddpepeHumnpoBaTb BEKTOPLI. Hago Takke ymeTb cBOOOAHO NOMb30BaTbCA CUCTEMOM
NPAMOYrOfbHbIX AEKapTOBbLIX KOOPAUHAT Ha MITOCKOCTU U B NPOCTPaHCTBE, 3HATb, YTO Takoe eANHNYHbIE BEKTOPHI
(OpTbl) 3TUX OCEN U KaK BbIpaXkatoTCs COCTaBMSIOLLME BEKTOPA MO KOOPAMHATHBLIM OCSAM C MOMOLLIbIO OPTOB.

Ona nsyyeHns KMHeMaTWKN Hago coBepLUeHHO cBOOOAHO ymeTb AnddbepeHumpoBaTb YHKLUM OOHOMO nepe-
MEHHOr0, CTPOUTb rpadmky 3TUX PYHKUMIA, BbITb 3HAKOMbIM C MOHATUAMW O €CTECTBEHHOM TpeXrpaHHUKe, Kpu-
BM3HE KPMBOW 1 paguyce KpMBU3HbI, 3HaTb OCHOBbI TEOPUN KPUBLIX 2-T0 Nopsigka, udyvyaemow B aHanmTn4eckomn
reoMeTpum.

Ons n3yyeHus AMHamMuKM Hago YyMeTb HaxoA4uTb UHTerparnsl (HeonpegeneHHble 1 onpegeneHHble) OT Npo-
CTENLWNX PYHKUNIA, BLIYUCNATL YacTHbIE MPOM3BOAHbLIE U NONHbLIM AnddepeHumnan QyHKUMIA HECKONbKMX rnepe-
MEHHbIX, a TakKe yMeTb MHTerpuposaTtb auddepeHumnanesHble ypaBHeHNs 1-ro nopsgka ¢ pasgensowmMmmcs ne-
PEMEHHBIMU 1 NUHENHbIE AnddepeHLmanbHble ypaBHEHUS 2-ro nopsaka (0AHOpoAHbIe N HEOOHOPOAHLIE) € Mo-
CTOSAAHHBIMW KO3 PULMEHTAMMN.

Mpw n3yveHnn matepmana Kypca no y4ebHMKY (KOHCNEKTY) HYXXHO, Npexae BCEro, ySCHUTb CyLLECTBO KaXaoro
n3naraemoro Tam Bonpoca. [naBHOe — 3TO NOHATb U3NOXEHHOE B y4ebHMKe (KOHCMEKTE), a He “3ay4mnTb’.

[okasaTenbcTBa HaAo yMeTb BOCMPON3BOANTL CAMOCTOATENBHO, NOHSB UAE AoKa3aTenbCTBa; NblTaTbCs
NpoCTO KX "3ayumBaTtb" He criefyeT, HUKaKoW Nonb3bl 3TO HE MpUHEeCeT.

Ocoboe BHMUMaHWe criegyeT yaenutb NpuobpeTeHnIo HaBbIKOB PELLEeHNUs 3a4ay; TeopeTudeckne 3HaHms Hago
Hay4uTbCA MPUMEHSITb Ha NpakTuke. [ins aToro, M3y4mMB maTtepuan gaHHOW TeMbl, Hago pa3obpaTbCH B peLleHusax
COOTBETCTBYIOLMX 3adad, KOTOpble NPMBOAATCA B y4ebHMKe nnmn obcyxaaTcsa Ha 3aHATusX. 3aTtem peluute ca-
MOCTOSATENIbHO HECKOITbKO aHanornyHbIX 3agad ns cbopHuka sagad M. B. Mewwepckoro. Pa3bupas v pelwas 3aga-
4n, obpalLanTte BHUMaHUE Ha TO, Kakme MONOXEHNS TEOPUN MPUMEHSIIOTCS.

15. NepeyeHb OCHOBHOW U AONOJIHUTENILHOWN NUTEpPaTypPbl, PeCYypPCOB UHTEPHET, HeOO-
XOAUMbBIX ANA OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuteparypa:



https://vk.com/t_meh
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Ne n/n MCcTOYHMK
Byxronby H.H. OcHOBHOI Kypc TeopeTnyeckon MexaHuku : Y4ebHuk ansa roc yH-toB / H.H. ByxronbL; B ne-
1. pepaboTtke u c gononHeHuamu C.M. Tapra. — Y.2: [nHamuka cucTeMbl MaTepuanbHbiX Todek .— M.:
Hayka,1972 .— 332c. (cm. https:/ivk.com/t_meh?w=wall267966804 3)
2 Ansepman M.A. Knaccuyeckaa mexaHuka : [ysebHoe nocobue] / M. A. Anzepman .— M. : dusmatnut, 2005
) .—378c.
Mewepckuin U.B. 3agayumn no TeopeTnyeckon MmexaHuke : ydebHoe nocobue ong ctyq. By30B, 00y4y. MO TEXH.
3. cneuunansHocTam / U. B. Mewepckun ; nog pea. B. A. Manbmosa, [. P. MepknHa. — CI16. [n ap.] : NaHb,
2006 .— 447 c. (cm. https://vk.com/t meh?w=wall267966804 64 )

0) gononHuTenbHasa nuTepartypa:

Ne n/n MCTOYHMK

4 ApHonbp B.1. MaTtematunyeckme mMeToabl KNaccuyeckon MexaHuku : yyebHoe nocobue ansa ctya. yH-ToB /
) B.N. ApHonbg .— M. : Hayka, 1974 .— 431 c.

5 MapkeeB A.Il. TeopeTuyeckas mexaHuka : Yueb. nocobve Aonsa cTyg. MexaHuko-maT. cneu. yH-ToB .— M. :
) Hayka, 1990 .— 414 c. (cm. https://lvk.com/t_meh?w=wall267966804 3)

6 CO6opHMK 3aaay No TEOPETUYECKON MexaHuKe : YyebHoe nocobue ans cryaeHToB BTy308B / [H.A. BpaxHuyeH-
’ ko, B.J1. Kan, B.J1. MuHu6epr v ap.] ; noa pea. H.A. BpaxHuyeHko .— M. : Beicwas wkona, 1986 .— 479 c.

B) MHG)OPMaLMOHHbIE 3N1IeKTPOHHO-00pasoBaTeribHble Pecypchbl:

Ne n/n Pecypc

7. https://vk.com/t meh — cTpaHuua «B KoHTakTe», MOCBsiLLleHHass JaHHOMY Kypcy

8. https://lib.vsu.ru/ — anekTpoHHbIN kaTanor 3HB BIY

9 https://www.youtube.com/c/NAUKAOQ/playlists?view=50&sort=dd&shelf id=3 — nekunn yyeHbix MIY (me-
XaHuKo-maTeM. -T)

16. MepeyeHb y4e6GHO-MeTOAMYECKOrO 06ecneyeHUs Ansi CaMoOCTOATeNbHON paboThl

Ne n/n NCTOYHMK

1 Batb M.WU., OxxaHenupase IN.10., Kenb3oH A.C. TeopeTuyeckas MexaHvka B npumepax v 3agadax. Tom 1.
MonsaxoB H.H. TeopeTnyeckasa mexaHuka : [y4ebHVK ANst By30B MO HAaNpaBleHUsM 1 CneumnansHOCTAM

2 "Matematuka" n "Mexanuka"] / H.H. Monsixos, C.A. 3enkaa, M.I. FOwkos ; nog pea. MN.E. Tosctuka .— 2-e
n3g., nepepab. n gon. — Mocksa : Bbicwas wkona, 2000 .— 591, [1] c.

3 Mpsapko U.H. KuHemaTtuka : koHcnekTobl nekuuii / U.H. Mpsaako, b.H. Cagosckuii ; BopoHex. roc. yH-T .—
BopoHex : M3a-Bo BopoHex. roc. yH-Ta, 2009 .— 60 c. (https://vk.com/t meh?w=wall267966804 4)

4 Mpsaako U.H. KuHematuka : yuebHO-MeToa. nocobue / U.H. Mpaako, T.HO. CanpoHoBa. — BopoHex : N3-
aart. gom BI'Y, 2021 .— 48 c. ( https://vk.com/t meh)

5 MonoxeHune 06 opraHusauun camocToATenbHoW paboTel obyyatomxcs B BopoHexXCckom rocyaapCTBEHHOM
yHUBepcuTeTe

17. O6pa3oBaTesfibHble TEXHONOrNMU, UCNOJb3yeMble NpuU peanusauum y4yebHom aucum-
NSIMHbI, BKIIOYaA AUCTaHUUOHHbIe obpa3oBaTenbHble TexHonoruu (AOT, anekTpoHHoe
obyuyeHue (30), cmewaHHOe 0OyyYeHMe):

OvcumnnuHa moxeTt peanni3oBbiBaTbCA C NMpUMEeHeHnEM OUCTAaHLUMOHHBbIX o6pa30|3aTeanb|x

TEXHOSOrMn, HanpuMep, Ha nnatgopme «NEKTPOHHbIN yHUBepcuTeT BIY».

obxogmMmoro nporpammHoro obecneyeHus: onepauuoHHas cuctema Windows, Microsoft
Office, bpaysep Mozilla Firefox, Opera unu Internet Explorer, HoyT6yK.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHne QUCLUNIINHDI.
yuyebHasa ayantopus: cneumanuampoBaHHas mebenb

19. OueHo4HbIe cpeacTBa Ans NpoBeAeHUs TeKyLen U NPOMeXYyTOYHOWN aTTecTauun

lNepeyeHb He-


https://vk.com/t_meh?w=wall267966804_3
https://vk.com/t_meh?w=wall267966804_64
https://vk.com/t_meh?w=wall267966804_3
https://vk.com/t_meh
https://lib.vsu.ru/
https://www.youtube.com/c/NAUKA0/playlists?view=50&sort=dd&shelf_id=3
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2676&TERM=%D0%9F%D1%80%D1%8F%D0%B4%D0%BA%D0%BE,%20%D0%98.%D0%9D.%5B1,1004,4,101%5D&LANG=rus
https://vk.com/t_meh?w=wall267966804_4
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2676&TERM=%D0%9F%D1%80%D1%8F%D0%B4%D0%BA%D0%BE,%20%D0%98.%D0%9D.%5B1,1004,4,101%5D&LANG=rus
https://vk.com/t_meh
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MopanoK OLEeHKN 0CBOeHMs oBy4atowmnmmcsa y4ebHoro matepuana onpenenseTcs co-
AepXXaHueM crieayroLLmMxX pa3aenos AUCLMMNIHGI:

Ne HanmeHoBaHue pasgena Komne- MHgukaTopbl OCTU- OueHouHbIe CpeacTea
n/n ancumnnuHel (moayns) TEHUMNS XXEHUNS KOMNEeTEHUNN
2 : : JOMalllHWe 3afaHusi, KOHTPOsbHas pa-
1. Knnemartuka. OrK-1 OnK ](-)]I'-IK-(:)L%K 1.2, boTta, cobecenoBaHne no bunetam Kk
) 9K3amMeHy
_ _ AomMallHue 3agaHuda, KOHTpOJibHasA pa-
2. [uHamMuKa To4KN. OlK-1 OrK ZI(.)ZII_.IKOll':I%K 1.2, boTa, cobecenoBaHve no Guneram K
: 3K3aMeHy
MHaMuKa cuctemsbl _ _ gomMallHue 3agaHuda, KOHTpOJibHasA pa-
3. A OlnK-1 OrK lo%lK?-l':I%K 12, 6oTa, cobecenoBaHve no Gunetam K
TOYEK. . SK3aMEHY
lNpomexyTodHasa aTTectaums
dopma KOHTpONs — 3a4eT, aK3aMeH MepetieHt BONPOGOB K ak3aMeHy

20 Tunosble oLeHOYHbIe CpeaAcTBa U MeToAMYEeCKUe maTepuansl, onpegensiolime npo-
ueaypbl OLeHUBaHUSA

20.1 TeKyLMA KOHTPONb yCNeBaeMoCTH

KOHTpOJ'Ib ycnesaemMoCTu no gncuumnimHe ocywecTBndaeTcda C NOMOLLbIO creayruwmnx oueHou-
HbIX CpeacTB: AOMallHME 3adaHunA, KOHTPOJIbHaA pa60Ta.

20.1.1 MepeyvyeHb 3agaHUA ANSA KOHTPONbHbLIX PaGOT
KomnnekT 3agaHui gnsi KOHTponbHOM pa6oTbl Ne1i

BapuaHTt 1

1. Mypaseii ABmAeTCa PABHOYCKOPEHHO IO npsMonnHeiinoit tponmake. Haifrn yckopenne Mypombs,
€CIH PACCTOSHUE MEARY TecHnuKaMi Py (J, nexaniiMy Ha 3TO# TPOIREKE, PABHO [, A CKOPOCTE MYPABLS
npi npoberaddy MUMO necuMHoR P on (@ MPUARMaeT 3HAYEHHA U] H Yo COOTBEICTBEHHO.

2. Touka M asmxerca no OKpyKHOCTH paguyca B =1 ¢ newrpom 8 Touke S{0,2) nporss qacosoit
crpenkn. HaliTe CKOpOCTh M yCKOPEHHE TOYKM B TOT MOMEHT BPEMEHH, KOTJA €6 KOODIUHATDl PaBHLI
(-1,2), ecnu {t) = Zt* ( o — yron (B pagnanax) mexty sexropaun & = (1,0) n SM, t — Bpews B
CeKyHIax).

3. Cucrema Oz y17; BPAIIASTCH BOKPYT HENCABMKHON ocH (02 € HOCTOSAHHOH YIAOBOI CKOPOTTHIO
w= % (pan/c). Touka M apmkerca no ocw Oyi H3 TOYKM y; = 2 B NONOKHTEILHOM HAIPABICHUH
ocu ¢o ckopocthio vy = 1 {cMm/¢). Haltru abcomoraoe yeKoperne u KOpHOIAHCOBO YCROpeHne Touky A
B MOMEHT BpeMeHH ¢ = 3¢ OTHOCHTeNLHO HeNONBHANON ciacTeMbl (Jzyz, ¢ Kotopoft cucrema (Jzqy; 2
COBTIAJIAET B MOMenT Bpemend f = ().

BapuaHTt 2

1. Crynent asmkeTcs paBHO3AMEIIEHHO M NPAMOIHHERHO DO KopuAopy yuusepcmtera. Haiitn pac-
CTOsiHHEe MeKAY ayauTopraMi A u B, eciy npy NpoxoIeHHH MHMO 3THX ayAHTOPHH CKOPOCTDL CTYICHTA
NIPHHAMANIA 3HAMEHUS ¥ H Vg COOTBCTCTBEHIO, & YCKOPEHHE (3aMeJiTeHHe) CTYIEHTa PABHO .

2. Touka M neuxercs 1o OKpy:KHOCTH paguyca R =1 ¢ uertpom B Touke ${2, —1)} npote 9acoBoi
crpeakd. Haflrn ckopocTs B yCKOpEHHE TOYKM B TOT MOMEHT BPEMEeRH, KOTJa OHa HAXOmuTes ua ock (e,
ecin @(t) = % { o — yron (B paawanax) Mex Ay BekTopamn & = (1,0) u Sit , £ — BpeMs B ceKyH1ax).

3. Cucrema Oziy121 BpaillaeTca BOKPYT HEHOABHMKHOR ocn (Oz; € TIOCTOSHHOHN YIVIOBOH CKOPOCTHIO
w = % (pan/c). Touka M apukerca 10 ocn Orp H3 TOYKH ) = 5 B OTPHIATEIHLHOM HAIDABACHI
ocy o ckopocThrd v1 = 1(cm/c). Hafirn abeommoTHoe yCKOPeHMe W KOPHOIMCORO yCKOpeHue Touky M
B MOMEHT Bpemetn ¢ = 2¢ OTHOCHTeNIbHO ReloBuxHOI cucremul Ozyz, ¢ kotopoli cucrema (Jxy 2z,
COBIANACT B MOMEHT BpeMenn f = ().



KomnnekT 3agaHui Ans KOHTpoOsnbHOM pab6oTbl Ne 2

BapuanTt 1 1. Tenexka pasroHseTCcs Mo rOPU3OHTaNbHOW [Opore M3 COCTOSHMS MOKOS OO0 CKO-

poctu Vi (M/c) 3a Bpemst T (c) nog genctsmeM cunbl, BABoe Oonblien cunbl TpeHuda. Hantu koadpdpu-

UMEHT TpeHus f.

2. CHapspa BbiNyWeH C HavanbHOW CKOPOCTbIO Vo (M/C) nod yrnoMm « (pag) K FOPM3OHTY M MpU3eMnumncs
yepe3 Bpemsi T (C) Ha paccToAHMU S (M) OT HayanbHOW TOYKU MO rOPU3OHTaNM, NPUYEM MaKCMMarnbHasi ero

BbICOTA HaJ TOPU3OHTOM 3a BpeMsl noneta cocTaBuna h (). 3Has h u o, HalTM vo, T N S.
3. Touka maccbl 2 KI [OBWKETCA B MAOCKOCTM U3 COCTOSIHUSI MOKOS Mof [OEeWCTBMEeM [ABYX CUIT:

F,=(12t,0)" v F,=(—4,8)" . Hail™u ypaBHeHUs [BUKEHMS TOYKM M €€ CKOPOCTb B MOMEHT

BpemeHn t, =1 CeK), eCnu W3BEeCTHO, YTO B HauvanbHbli MOMEHT KOOPAWHATbl TOYKM pPaBHbI 2 y -1).
1

BapuaHTt 2 1. Tenexka npu OBWXEHUWM NO MHEPLMM MO FOPU3OHTANIbHOW Aopore ¢ Koadpduume H-
ToM TpeHus f ocrtaHaBnuBaeTcs 3a Bpems T (). HawTu HayanbHyl CKOPOCTb TEMEXKMU.

2. CHapspg BbiMyWEH C HayanbHOW CKOPOCTbIO Vo (M/C) nog yrnoM « (paA) K FOPU3OHTY M MpU3eMnncs
Yyepes BpeMsi T (C) HA PacCTOSiHUM S (M) OT HadanbHOW TOYKM MO FOPU3OHTasM, MPUYEM MaKkcuMarnbHasi ero

BbiCOTA HaJ rOpPM3OHTOM 3a Bpems norneta coctaBuna h (m). 3Haa s U o, HanTM vo, T un h.
3. Touka mMmaccbl 1 Kr OBwXeTCA B TMMOCKOCTM W3 Hayana KoopauvHaT nog [AencTBuMem ABYX CWUI:

|31=(COS'[, 0)" wn If2 =(4,6t)" . HaiiTu ypaBHEHUS OBWKEHWS TOYKM W €€ CKOPOCTb B MOMEHT

< T
BpemeHn t, =1 (cek), ecnu M3BECTHO, 4TO B HayanbHbIl MOMeHT ckopocTb Touku pasHa (0,1) .

KomnnekT 3agaHum Ans KOHTpPoOrnbHOM pabotbl Ne 3

BapuaHT 1 1. Ipys maccon 100 e nogsecunu K KOHUY HededOpMMPOBAHHOW MPYXWHbI U oTnycTuin 6e3
HavyaneHou ckopocTn. [nvHa HegedopMUPOBaHHOW MpPYXUHbI paBHa 45 cm, a nNpu pasBHOBECUM rpy3a Ha
npyxuWHe ee AnvHa paBHa 65 cm. Hantn: 1) ypaBHeHve OBWXEHMs rpy3a; 2) amMnnutygy UM nepuog Kone-

OaHun.
2. MatepuanbHaa Todka OBWXETCA Mo OeWUCTBMEM CUMbl BCEMUPHOrO TAMOTEHUS MO 3NAUMATUYECKON Op-

ouTe, npunyemMm U3BECTHO, 4YTO MaKCummMalribHOE€ 3Ha4veHue yITIOB017I CKOpPOCTU paBHO @;, MWHUMalnbHOE -—
@,, a MWUHUMalbHOE 3Ha4YeHue paccToAHMUA OT }J,BVI)KyLU,eIZCFI TOYKM OO0 cbOKyca (Ll,eHTpa I'IOJ']FI) paBHO

p,. Haitn: 1) koHcTaHTy c=|rxV|, 2) Gonblyl nonyocb a opbutbl, 3) aGCOMOTHYIO BEMUYUHY CKO-
pOCTM TOYKM B TOT MOMEHT BpeMeHW, KOrga yrnoBas CKOPOCTb MWHMMaribHa.

BapuvaHTt 2 1. Tpys maccon 100 e gBwxKeTCca NO [MagKoONW FOPU3OHTANbHOW MNPSIMOM nog AEWCTBUEM
NPYXWHbI U MarHUTHOW curbl BeruumHbl 0,98 H, HanpaBneHHoW Ha pacTskeHue NpPYXuHbl. B HavanbHbId MO-
MEHT MnpyXuMHa He AedopMupoBaHa M ee OnMHa paBHa 55 cm, a rpy3s OTMyLUEH C HYNeBOM CKOpPOCTb. B no-
MOXEHVUN PaBHOBECUSA ANWHA MPYXWHbI paBHa 75 cm. Hawtu: 1) ypaBHeHWe OBWKEHUs rpy3a; 2) amnnutygy

N nepvog konedaHwun.
2. MartepuanbHass Touka ABWXETCS NOA OeUCTBMEM CUNbl BCEMMPHOTO TAFOTEHUS MO 3NNUNTUYECKON Op-

ouTte, npun4yemMm U3BECTHO, 4YTO MaKCUMMalibHOE 3HadveHune er'IOBOIZ CKOpOCTU paBHO @;, MaKcMMarnbHOe
3Ha4YeHne paccToAHnA OT ,EI,BVI)KyLLI,eIZCFI TOYKM OO0 (bOKyca (u,eHTpa ﬂOJ'IFl) paBHO pO,, fonbluas nonyocb

opbutbl paBHa a. Hawtu : 1) KOHCTaHTy c:ngb, 2) MUHMManbHOE 3HaJYeHue YrnoBon ckopocTn, 3)
abConioTHYO BEMNUYMHY CKOPOCTM TOYKM B TOT MOMEHT BpPEMEHW, KOrga yrnoBas CKOPOCTb MUHMMarbHa.

KomnnekT 3agaHui Ans KOHTponbHoW pa6otbl Ne 4



8

BapwuaHT 1 1. Taxenas 6ycuHka OBWXETCA NO [MafKkon NPOBOMOKEe MNOA OeNCTBMEM CUMbl TSHKECTWU.
dopma nNpPOBOMOKM OMUCHLIBAETCS YpPaBHEHUSIMU y:XZ—X, z=0 (ocb Oy HanpaBneHa BepTMKanbHO
BBepx ). CocTaBUTb ypaBHEHWE ABMXeHUs OycuHku ( ypaBHeHue Jlarpanxa 2-ro poaa ).

2. MartepuanbHass Touka A Maccel 60 e B nnockoctn OXY pABuxeTcs no kpuBo Y =1tgX no 3akoHy

X(t) =7t cm. MarepuanbHasi Touka B Maccbl 50 2 coeAuHeHa C TOYKOW A HEBECOMbIM CTEPXHEM
AnvHbl 40 cm u Takke ABwketca B nnockoctu OXy, npuvem yron @ = Z(€,,AB), wu3meHsierca no 3a-

koHy @(t) =z(t>+1) pad. Haittn umnynsc cuctemsl { A, B} B MomeHT Bpemerun t=1 c.

3. Ha ropusoHTanbHon nnatdopMe AnMuHbI 8 M HaxoasTcst TPy 4enoBeka : nepsBbit ( Maccbl 70 Kr) CTOMT Ha
NIeBOM KOHUe nnartcpopmbl, BTOopor ( Maccbl 80 kr) — Ha nmpaBoM, a Tpetunm ( Maccbl 50 kr) — pOBHO nocepe-
OvHe. B kakom HanpaBneHum u Ha Kakoe paccTosiHMe OOMmKeH Obln nepemMecTUTbCA TPeTUn YenoBeK, ecrnv nep-
Bble [Ba MOMEHANUCb MecTamu, a cama nnatdopMa octanacb B NPeXHeM MNOonoXxeHwun ?

BapwuaHT 2 1. Taxenas 6ycuHka OBWXETCA NO [MagKkon NpoBOMoOKe nopd AeWCTBMEM CUMbl TSDKECTWU.
dopma NpPOBOMOKM OMNUCLIBAETCA YpaBHEHUSMM z=coszx, y=0 (oce Oz HanpaBneHa BepTUKambHO
BBepx ). CoctaBuTb ypaBHeHWe ABuxeHus OycuHku ( ypaBHeHue JlarpaHxa 2—-ro poga ).

2. MartepuanbHasi Todka A wmaccekl 50 e B nnockoct OXY ABUXETCS MO KPWBOA y:X3 Nno 3akoHy

X(t):et cM. MartepuanbHaa Touka B maccel 20 2 coedvHeHa C TOYKOM A HEBECOMbIM CTEepXHeM Aanu-

Hol 30 cM u Takke pawketca B nnockoctn OXy, npuuem yron @ = Z(€,AB), u3MeHsieTcs no 3akoHy
7t?
(p(t):T pad. Haintn umnynsc cuctembl { A, B} B MomeHT Bpemenn t,=1 c.

3. Ha ropusoHTanbHo nnatdopme anvHbl 12 M 1 maccel 3000 Kr HaxogaTcst TPU YeroBeka : NepBbii ( Macchbl
50 kr) crout Ha neeom koHue nnaTtdopmbl, BTopon ( Maccbl 100 kr) — Ha npaBoMm, a TpeTuin (Maccel 60 kr) —
pOBHO nocepeavHe. B Kkakom HampaBneHUWM M Ha Kakoe paccTosHMe NepemecTUTcst nnatgopma, ecrnv nepsble
JBa 4yenoBeka NMOMEHSIIOTCA MeCTamu, a TPEeTUI CTaHeT PsSiaoM C NepBbiM?

20.2 MpomexyToyHaa aTtrecrtayms

ﬂpomemyTquaﬂ artrectaumda no ancumniimHe ocyulecTtBnaeTcAa ¢ NOMOLLbIO CcrieayrLwnx oue-
HOYHbIX CpeacCTB:

KOHTpOnbHas paboTta, cobecegoBaHMe MO 3K3aMEHALIMOHHLIM GuneTam.

20.2.1 lNepeyeHb BONPOCOB K 3K3aMeHY
20.2.1.1 Bonpocbl k konnoksuymy no KUHEMATUKE

1. A6contoTHoe npocTpaHcTBO M abcomntoTHoe Bpemsi. MaTepuanbHble (OTMeYeHHble) Toudku. [ekapToBa cuctema
oTtcyeTa (OCO).

2. 3akoH OBwxeHuss matepuanbHoi ToukM B OCO. CKopoCTb M ycKOpeHue MaTepuanbHoW Touku. Tpaektopus. Npwu-
Mep : ABWKEHME TOYKM MO OKPY>KHOCTU.

LinnnHgpuyeckaa cuctema KoopauHaTt. BblpaxeHue CKOpPOCTU M YCKOPEHMST Yepes3 LUUNMHOPUYECKME KOOPAMHATHI.
Cdbepuueckas cuctema koopauvHat. BblpakeHne CKOpOCTM K yCKOpeHUust yepes3 cdepuyeckme KoopAuHAaTbI.
EcTectBeHHbIi cnocob 3agaHusa ABWXeHus. [pumep : ABWXKEHUEe MO BMHTOBOMW TMHUW.

«MoaBwkHbIE» N «HEMOABWXHbIE» CUCTEMBbI OTcdeTa. MaTtpuua nepexoga (3ameHbl kKoopauHaT).

AbGcontoTHasi CKOpPOCTb, OTHOCUTENbHAs CKOPOCTb M MEPEHOCHasi CKOpPOCTb.

AGCOMTHOE YCKOpPEHWE, OTHOCUTENLHOE YCKOPEHWE, MEPEHOCHOE YCKOPEHWE WM KOPUOMMCOBO YCKOPEHME.

8. Teopema O CrioxeHuWM CKOPOCTEN W YCKOpeHWh (C_aokasaTenbCTBOM).

9. [1Ba 4acCTHbIX Cryyasi CIOXHOrO OBW)KEHUS : @) «MNOABWXKHAA» CUCTEMA [OBWXKETCA MOCTynaTernbHO OTHOCUTENbHO
«HEeMNoABWXHOW» ; B) «MNOoABWKHAA» CMCTEMA BpalLlaeTCs BOKPYr HEMOABWXHOW OCW.

10. Mpumep : Toyka Ha oboage koneca.

11. HensmeHsiemas cuctema, TBepaas cpeda v TBepgoe Terno. CKOpOCTM U YCKOPEHUs TOYeK TBepAon cpenpbl. Bek-
TOpPHOE npousBedeHVe OBYX BEKTOPOB.

12. MNoctynatenbHoe ABWXeHWe Tovek TBepAow cpefbl. [Ba Kputepus noctynatenbHOro AsuxeHusa (nemma o nepe-
MelleHMn oTpe3ka U fnemMma O ABYX HEKONNMHeapHbIX OTpeskax ) (C [AoKaszaTenbCTBOM).

13. BpawaTtenoHoe ABwxeHue TBepaoln cpefbl. Ocb BpalleHusi. BekTtop yrnoBon CKOPOCTM.

14. Jlemma O KOCOCUMMETPUYHOCTU (C_AoKasaTenbCTBOM). Jlemma O KococUMMETpUYEecKoW MaTpule U BEeKTOPHOM
npousBedeHnn (C_OOoKa3aTenbCTBOM).

15. Teopema Junepa O CKOpPOCTSX TOYEK TBepAoOW cpedbl (C OokaszaTenbCTBOM). BekTop MrHOBEHHOW YrnoBOW CKOpO-
CTW.

16. CBoicTBa BeKkTOpa MrHOBEHHOWM YINOBOM CKOPOCTM (C_[J0OKas3aTefbCTBOM).

Nookw
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17. Teopema o paBeHCTBE MPOEKLUUA CKOPOCTEN TOMEK TBEPAOW CPeAbl Ha MPAMYI, NMPOXOASALLYI0 Yepe3 3TW TOYKM (C
40Ka3aTenbCTBOM).

18. NnockonapannensHoe ABWXEHWEe TBEpOOW cpedbl : onpedeneHne n npumepbl. Kputepun nnockonapannenbHoro
OBWXKeHUs ( Teopema O TpaekTopusx ) (C [oKas3aTenbCTBOM).

19. BekTop MrHOBEHHOW YrfoBOW CKOPOCTW NpW MrockonapanienbHoM OBUXEHUN.

20. MrHOBEHHbIA LEHTp CKopocTen. Teopema O MrHOBEHHOM LEHTPe CKOpOCTel (C_Aokas3aTenbCTBOM).

21. NeomeTpuyecknii cnocob HaxoXAeHWss MIHOBEHHOro LeHTpa ckopocten. [Mpumepsl

20.2.1.2 Bonpocbl k konnoksuymy no AUHAMUKE

1. Tpeamet knaccuyeckon AnHamuku. 3akoHbl HbtoTOHa. VHepumanbHbie cucTembl OTCHeETa.
MpuHUMN oTHocuTenbHocTK [anunes.
2. ToTeHumanbHoe cunosoe none. [loTeHumanbHas SHepruss. 3aKOH COXpaHeHWs 3Heprun ( C [oKasaTenbCTBOM ).
MprMepbl NOTeHUManbHbIX CUMOBLIX MOMEN.
3. Teopema 06 M3mMeHeHMM MMMNynbca MaTepuanbHOW TOYKM ( C AoKa3aTenbCTBOM ). Teopema o6 n3meHeHUU
MOMEHTa umMnynbca (KMHEeTUYECKOro MOMEHTAa) MaTepuarnbHOW TOYKM ( C AokasaTenscTBoM ). [Npumep.
4. Pabota cunbl Ha KOHeYHOM nyTu (onpeperneHue ). Pabota MOCTOAHHOW CUMbl Ha MNPAMOSMHEWHOM NyTW.
MowHocTe cunbl ( onpegenexune ). MNpumepsi.
Teopema 06 M3MEHEHUWN KMHETUYECKOW SHEeprMv martepuanbHoW Touku ( ¢ AokasaTtenscTBom ). lNpumep.
CeobogHble konebaHus maTtepuanbHOW TOYKM NPU OTCYTCTBMU COMPOTMBIEHMS.
BrnnsaHne noctosiHHOW cunbl Ha cBobogHble konebaHus maTepuanbHoW Touku. [Mpumepbi.
LleHTpanbHaa cuna (onpegenexuve ). NpyvMepbl LeHTpanbHbIX cuil. Teopema O MOTEHUManbHOW dHeprun LeH-
TpanbHON cunbl ( C AOKa3aTenbCTBOM ).
9. KuHeTMyeckuini MOMEHT TOYKM B LEHTpanbHOM rfone. TpaekTopus TOYKM B LIeHTpanbHOM Morfe.
10. YpaBHeHUS OBWXEHWS B LieHTpanbHOM fofe ( C BbIBOAOM ).
11. CekTopHasa ckopocTb. BTopon 3akoH Kennepa (¢ AokasaTenbCTBOM ).
12. YpaBHeHusa opbut ( 6e3 BbiBoga ). 3aBMCUMOCTbL POpPMbl OPOMTBI OT 3HAYEHUS SKCLEHTpucuTeTa.
MepBbii 3akoH Kennepa.
13. 3aBucumocTb opmbl OpbUTLI OT HavanbHOW ckopocTu HebecHoro Tena. lNepsas wn BTOpas
KOCMUYECKMEe CKOPOCTU.
14. Tpetun 3akoH Kennepa (c gokasaTenbCTBOM ).
15. Cunbl, gevicTByloWwMe Ha TOYKM MaTepuanbHOW cucTembl. MAynbC cucTeMbl MaTepuanbHbIX Touvek (onpe-
geneHve ). Teopema 06 M3MEHeHWM MMMynbca CUCTEMbl (C AoKa3aTenbCTBOM ). 3aKOH COXpPaHeHUs WMMMynbca
cuctembl (C gokasatenscTtBoMm ). [Mpumep.
16. LleHTp macc cuctembl MaTepuanbHbIX Tovek (onpegeneHue ). HesaBucmmocTb LeHTpa macc OT Bblbopa cu-
cTembl oTcyeTa. LleHTp mMacc cuctembl maTepuanbHbIX TOYEK, COCTOALEW M3  HEecKomnbkux nopcuctem. lMpumepsl.
17. Teopema O ABMXEHWM LEHTPaA MacC CMCTeMbl MaTepuanbHbiXx Touvek. [Mpumep.
18. KuHeTnuyeckuii MOMEHT cucTembl MaTepuanbHbIXx Tovek (onpegeneHue ). Teopema 06 U3MEHEHUU KUHETUYe-
CKOro MOMEHTa cucTeMbl (C [AoKa3aTenbCTBOM ). 3aKOH COXpPaHEHWs KMHEeTMYEeCKOro MOMeHTa CUCTeMbl ( C AoKa-
3atenbcTBoM ). [Npumep.
19. CBobGogHble U HeCcBOOOAHbIE CUCTEMbI MaTepuanbHbIX TOYeK. YpaBHeHuWs cBsiden. [Mpumepbl cuctem co CBS-
3AMn. AKTUBHbIE CWMbl U CUMbl peakuun ceasen. lNpumepsi.
20. CreneHn cBobogpl cucteMbl MaTepuanbHbix Tovek. O6o6LieHHble KoopauHaThl. [Mpumepsl.
21. YpaBHeHus larpaHxa 2-ro poga (AnA MaTepuanbHOW TOukM ). Teopema ( C AOKa3aTenbCTBOM ).
22. lMpumep : ypaBHEHVWE MasTHUKA.
23. YpaBHeHus JlarpaHxa 2-ro poga (4ns cuCTeMbl MaTtepuanbHbiX Todek ). Teopema ( 6e3 pgokasatenbcrtea ).

©~NO o

20.2.3 OnucaHue KpUTepueB U LLKallbl OLeHUBaHUA KOMNeTeHUun (pe3ynbTaToB 0Gy4eHns) npu npome-
XXYTOYHOM aTTecTauum

dopmyna 1 T1—oueHka 3a 1-N KOMIMOKBUYM
3K3aMeHaLMOHHOIA Ok3.oueHka = — (T1+T2+11) (vnmn 1-i1 BONpoc B 6uneTe),
3 T2 —oueHKka 3a 2-i KONMoKBuym

OLIEHKH o
H (vnmn 2-1 Bonpoc B GuneTe),

M — obLian oLeHKa Mo npakTUKe.

O6Lwasa oueHKa 1 KP(n) — oueHkM 3a KOHTp. paboTbl,
no rnpakTuke Mn=— (KP1 + KP2 + KP3 + KP4) + P,D. + [N PO - oueHka 3a pa60Ty Y OOCKwM,
4 MM — oueHka 3a nNoceLlaemMocTb
OueHka
3a paboty PO = 0,05xKP3[ KP3[] — konmyecTBO peLlUeHHbIX 3afau
Yy AOCKHU y Aockn

OueHka 3a
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noceLlaemMocTb M =0,1x(6—-KMra3) KMM3 — konuyecTBo NpOnyLLEHHbIX
MPaKTUYECKUX 3aHATUN

lNMpumeyvaHue: obracmb OoOMycMuUMbIX 3HaYeHUU OUEHOK 3a KOJ/I0K8UYMbl U KOHMPOsbHbie pabombl — om
2 0o 5; umoezosas oueHka okpyansgemcsi 00 Ues020 4ucna.

YpoBeHb
KpuTepum oueHnBaHnsa kKomneTeHuuin cchopmmpo- LLikana oueHok
BaHHOCTU
KOMMEeTEeHLUN
Ob6yuyaloLlmics B NONHOM Mepe Mcnonb3yeT yHAaMeHTanbHble 3HaHWUst B 06- | [logbileHHbIU Omnu4Ho
nactTu mMatemaTuM4ecKkoro aHanmaa, yHKLUMOHANbLHOro aHanu3a u apyrux auc- YpO8eHb
UMnNnunH, cnocobeH k onpeaeneHuto obLimx GopM M 3aKOHOMEPHOCTEN OT-
AenbHOW AaHHOW NpeaMeTHOW obnacTn ymeeT CTPOro AokasaTb yTBEepXKAeHWs,
dopMynupoBaTtb pesynbTaTbl, GbICTPO BUMOUT CNEACTBUS MOMyYEHHOrO pe-
synbTarta
OTBeT Ha KOHTPOIbHO-M3MEPUTENbHbIA MaTepuas He COOTBETCTBYET OAHOMY | 5a308bill ypo- Xopouwo
13 NepeyvncreHHbIX nokasaTtenen, Ho obyyalLWwnincsa gaeT NpaBubHbIE OTBETHI 8eHb
Ha AOMNOMHUTENbHbIE BOMPOCHI
OTBEeT Ha KOHTPOJSbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET oObIM lMopoezosnbili YOoenemeaopu-
OBYM-TPEM U3 NepeYnCcrieHHbIX NokasaTenen, obydyalowninca aeT HenorHble YpO8eHb mersibHO
OTBEThI Ha JOMONHUTENbHbIE BONPOCHI, AEMOHCTPUPYET YaCTUYHbIE 3HaHWS, .
OTBET Ha KOHTPOSIbHO-U3MEpPUTENbHbIA MaTepuan He COOTBETCTBYET YeTbipeM — Heydoenemeopu-
n3 nepeyncrneHHblx nokasartenen. OOyyaloWMNCA OEMOHCTPUPYET OTPbIBOY- mersibHO
Hble, dparMeHTapHbIe 3HaHWs, gonyckaeT rpybble owmnbkn

20.3 ®oHA oueHOYHbIX cpeacTB choOpMUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB, peKo-
MeHAyeMbIn Ans NpoBeAeHUsi AMarHOCTUYECKUX paboTt

3apaHuna OTKPbLITOro Tuna

1. MaTtepunanbHas TOYKa OBWXETCA B UHEpUMarbHOW CMCTEME OTcdeTa, NpuMyemM cymma Bcex Oen-
CTBYIOLUMX HA Hee CUI paBHa Hymwo. HaiguTe 3HaveHne CKOpocTU ToukM B MOMeHT Bpemenn t =10
CEKYH[, ecnv ee HavarnbHas CKOPOCTb paBHa 2 Mm/cC.

OtBeT: 2 M/C.

PellueHune: B cuny nepBoro 3akoHa HeloToHa V = CONSt =2 m/c.

2. Hamgute cymmy Bcex cur, OENCTBYIOWMX HA MaTepmarnbHY0 TOYKY MaccCbl 2 Kr, eCnu Todka OBu-
XeTCs B MHepuuarbHom cucteme otcyeta no npsimon OX cornacHo sakoy X(t) = t2—t+3 (m).

OTtBeT: 4 H.

PelueHve: B cuny BTOporo 3akoHa HelotoHa F, =mX=2-2 =4 (H).

3. Hamaute 3HayeHMe CKOPOCTU TOYKM MacChl 2 KI B MOMEHT BpemeHn t =2 CeKyHAbl, ecnmn Touyka
[IBMKETCA B MHepLmanbHon cucteme otcyeta no npsmon OX 13 cocTosHWS NMokost Noa AeiCTBUEM Cu-

nbl F =4H, conanpasnenHoii ¢ npamon OX .

OTtBeT: 4 Mm/c.
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PelwueHve: B cuny BTOporo 3akoHa HbloToHa

\'/X:aX:%szz =V, =2t (v, =0) = Vv, (2) =4 (/).

4. Hanoute KMHETUYECKYI HEepruio MatepuanbHOM ToYkM Macchl 4 kr B MoMeHT Bpemenn t =1 ce-
KyHOa, eCrnn TouKa ABMXKETCA B MHepumanbHoi cucteme otcuyeta no npsmon OX cormacHo 3akoHy
x(t) =t3 —t+1 (m).

OTtBeT: 8 [Ox.

Pewenne: v, =x=3t’-1=v ()=2=T :%mvz =8 (Ax).

5. HaiiguTe koopamHaThl cunbl (X,Y,2) BTouke A(L, 2, 3), ecnu nssecTHa noTeHUmManbHas aHep-

rusi ganHon cunbl: U (X, Y, 2) = X2 — y? +1.
OteeT: (-2, 4,0)".
Pewenne: F =—gradU =—(2x,—2y, 0)" =(-2x,2y,0)", F(, 2,3)=(-24,0)".

3apaHuna 3aKpbITOro Tuna

6. Kakas Teopema yTBepXOaeT CylleCTBOBaHME U €ANHCTBEHHOCTb BEKTOPA MIHOBEHHOW YrIIOBON
ckopocTtn ?

a) Teopema O CNOXeHUMN CKOPOCTEN N YCKOPEHWN.

©) Teopema Dinnepa o CKOPOCTSAX TOUEK TBEPAON Cpeabl.

B) Teopema 0O CyLeCTBOBaHUN MIHOBEHHOIO LIEHTpa CKOPOCTEMN.

OteeT: 6) Teopema dinepa o CKOPOCTSX TOUEK TBEPAON cpeabl.
PelueHne 3aknoyaeTcst B cpaBHEHUN (DOPMYNMPOBOK yKa3aHHbIX TEOPEM.

7. Ecnu B TBEpOON Ccpeae CyLLeCTBYOT ABa HEKOMMMHEaPHbIX HanpaBneHHbIX OTpeska, nepemeLlato-
LMxca napannenbHo camum cebe, To ABMXKEHWE TBEPAOMW Cpeabl ABNseTcs:
a) BpawiartenbHbiM, 6) noctynatenbHbIM, B) NnockonapannenbHbIM.

OtBeT: 6) nocTtynatenbHbIM.
PelweHne: cMm. kpuTepun NocTynaTensHOro ABWKXEHUsS TBepaomn cpeabl.

8. Ecnu BeKTOp MrHOBEHHOW YrNOBOW CKOPOCTM TBEPOOMN Cpedbl B KaXabli MOMEHT BpeMeHU paBeH
HYI0, TO ABMXEHME TBEPAON cpeabl ABMseTCs:
a) BpalarternbHbiM, ©) nocTynaternbHbIM, B) MriockonapannernbHbIM.

OtBeT: 6) noctynaTenbHbIM.
PelwleHune BbiTekaeT n3 Teopembl Junepa n onpegeneHms NocTynaTenbHOro ABMKEHUs: TBepaon cpe-

Obl.

9. lNpwu nnockonapanienbHOM OBWKEHMM TBEPLOW Cpedbl BEKTOP MTHOBEHHOW YIrIOBOM CKOPOCTU:
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a) opToroHareH NpoCTPaHCTBY CKOPOCTEMN,
6) NpMHaOnEeXuT NPOCTPaHCTBY CKOPOCTEN,
B) paBeH Hyro.

OTBeT: a) opToroHaneH NPoCTPaHCTBY CKOPOCTEN.
PeweHune: cMm. opMynnpoBKy TeOpeMbl O BEKTOPE MIHOBEHHOW YriOBOW CKOPOCTUM MpW Nnockonaparn-
nenbHOM ABWXEHWUU TBEPAOW Cpeabl.

10. Ecnv B TBEpAON cpefe CyLLeCTBYIOT ABEe HEMOABWXKHbIE TOYKW, TO:
a) ABWXKEeHWe TBepaon cpeabl ABNsAeTCA BpallaTesibHbIM,

0) ABWXeHWe TBepaoKn cpenbl ABMSeTCs NoCTynaTeribHbIM,

B) cpeda HenogswkHa.

OTBeT: a) ABWXeHWe TBEpAON cpeabl ABNsSieTcs BpallaTenbHbIM
PelieHne: cpefa BpallaeTcsi BOKPYr NpsSIMON, Npoxoasiilen Yepes ABe HeNoaBWKHbIE TOYKM (CM.
onpeaeneHve BpalwaTenbHOro ABMXeHUs TBepao Cpeabl).

Kputepun n wkanbl oueHnBaHma 3agaHn ®0OC:

1) 3agaHung 3akpbiToro Tuna (Bblbop 04HOro BapuaHTa oTBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIV BbIOOD):

e 2 6anna - ykasaHbl BCe BEpPHble OTBEThI;
o 0 6GannoB — yka3saH x0Tl 6bl OAUH HEBEPHbIN OTBET.

3) 3agaHung 3akpbiToro Tuna (Ha cooTBEeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeneneHbl BEPHO;
e 0 6annoB — xoTsa Gbl 0AHO CONOCTaBEHNE ONPEeAENeHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

5) 3agaHug oTkpbiTOro T1na (4mcno):

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

3apaHua pasgena 20.3 peKOMeHAYHTCA K UCNONb30OBaHMIO NPU NpoBeAeHUU AuarHo-
CTUYECKUX paboT C Lesfibio OLeHKM OCTaTOYHbIX pe3ysfibTaTOB OCBOEHUA AAHHOW AUCLIMU-
NNUHbI (3HAaHUMWA, YMEHUMN, HaBbIKOB).
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20.4. MeTopguueckne matepuanbl, onpeaensilolwme npouenypbl OLeHUBaHUA 3HAHWUM,
YMEeHUM1, HaBbIKOB U (MNK) onbiTa AeATEeNIbHOCTU, XapaKTepusyrLwmx atanbl popMupo-
BaHUA KOMMNEeTeHUUN

OueHka 3HaHWN, YMEHMI M HaBbIKOB, XapakTepusyrwasa atanbl OPMUPOBAHUSA KOMME-
TEHUMIN B pamMKaxX U3yYeHUs OUCLMNIMHBI OCYLLLECTBNAETCA B XO4€ TEKYLLEN U MPOMEXYTOYHOM
artTecTtauun.

TekyLwas atTectaums NnpoBOaUTCS B COOTBETCTBUM C [lonoxxeHneM O TekyLlen aTTectaumm
obyyarowmxca no nporpammMam Bbiclero obpasoBaHMsi BOpOHEXCKOro rocyaapCTBEHHOIO
yHMBepcuTeTa. Tekywaa atrectauus npoBoamtcs B hopmax: ycmHo20 oripoca (UHOusudy-
asnbHbIlU orpoc, hpoHMarnbHass beceda); nucbMeHHbIX pabom (KOHMPOIsibHbIE, 8bINOSIHEHUE
rpakmuKo-opueHmMuUpo8aHHbIx 3adaHul). Kputepumn oueHnBaHns NpUBEAEHbI BbiLLE.

lMpomexyTodHass aTtTecTtaumss NPOBOAMTCS B COOTBETCTBMM C [1oNOXeHMemM O MpoMexy-
TOYHOW aTTecTaunmn oby4varoLmxcsa no nporpaMmmam BbicLlero obpasoBaHusS.

KOHTpONbHO-n3mMepuTenbHble MaTepuarbl MPOMEXYTOYHOW aTTecTauun BKIoYaT B cebs
TeopeTnyeckne BOMpPOCH!, NO3BOSIAOLLME OLUEHUTb YPOBEHb MOSTYYEHHbIX 3HAHUW U NpakTu4ye-
CKOe 3ajaHue, No3BoSistoLLee OLEHNTb CTENEHb CROPMUPOBAHHOCTU YMEHUI U HaBbIKOB. [pu
OLleHMBaHNN UCMONb3YITCH Ka4YeCTBEHHAasd LWKana oueHoK. Kputepumn oueHnBaHus npuseneHsbl
BbiLL



