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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

61.0.27 MatemaTnyeckne mogenn MexaHn4ecknx CUCTeM

1. Koo u HaumMeHoBaHMe HanpasneHus nogrotoBku: 02.03.01 MaTemaTnka 1 KOMMbtoO-
TepHbIe HayKu.

2. Mpodunb noarotoBku: MatemaTnyeckoe n KOMNbIOTEPHOE MOAENNUPOBaHNE

3. KBanudwmkauusa BbinyckHukKa: 6akanasp

4. dopma oby4eHus: oyHas

5. Kacbegpa, oTBevarLas 3a peanmsauuio AUCUUNNNHBLI: (PYHKLMOHANBLHOIO aHanmsa
N onepaTopHbIX ypaBHEHUI

6. CoctaButenu nporpammbl: CuagensHukoBa Codbsa KOpbeBHa, NnpenogasaTenb, MaTe-
MaTuyecknin pakynbTeT, Kadenpa PyHKLUNOHANBLHOIro aHanmsa u onepaTopHbIX ypaBHe-
HUN.

7. PexomeHpoBaHa: HMC matematunyeckoro akynesreta, npotokorn Ne 0500-03 ot
28.03.2024r.

8. YuebHbIn roa: 2026—-2027 CemecTp: LwecTon
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9. Uenu n 3agaum y4eb6HOM ANCLUUNIINHDI:

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 1811sIK0MCH:

- O3HaKOMIleHMe CTY4EeHTOB C MeTo4aMuM MaTemMaTU4eckoro MOAENMpOBaHMA W
aHanm3a MexaHU4eCcKMX CUCTEM.

3adayu y4ebHoU OucyunuHbI:

- MPUMEHEHNE MaTeMaTUYECKNX METOOO0B K OMUCAHUIKO ABWXEHUS U UCCNeaoBaHMIo
MeXaHUYECKNX CUCTEM;

- OBlageHne MeToJamu Knaccuyeckom 1 aHanmTU4eckom MexaHuKu.

10. MecTo y4yeb6HOM aucumnnuHbl B cTpykTtype OOIN: ancumnnuHa oTHocuTcsa K obsasa-
TenbHOM Yactn 6noka 1. AucuunnuHa(mogynm).

OCHOBHble OUCLMNINNHBI U UX pa3adenbl, Heobxoanmble ANs YCBOEHUS Kypca

«MaTtematuyeckne moaeniu MexaHM4eCKNx CUCTEMY

— TeopeTuyeckasi MexaHuka (AMHaMnKa TOYKM U CUCTEMbl TOYEK, aHaNUTU4ecKass MexaHu-
ka);

— MaTemMaTU4eCcKuin aHanms (npomssoaHas n auddepeHuman yHKUMN, HeonpeaeneHHbIn
N onpeaeneHHbIn MHTerpanbl, YaCTHble NMPOU3BOAHbIE);

— aHanuTnyeckasa reomeTpus (4ENCTBMSA C BEKTOPaMU, FIMHUU 1 NOBEPXHOCTU BTOPOro Mo-
psaka);

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

— NuHerHas anrebpa (MaTpuubl, oNpeaenuTenn).

11. MnaHupyeMbie pe3ynbTaTbl 00y4eHUs No AucuuMnnuHe/Moaynio (3HaHuUsA, yme-
HUsl, HaBbIKK), COOTHECEHHbIEe C MNIaHUpPyeMbIMU pe3ynbTaTaMu OCBOEHUsi o6pa3o-

BaTeNibHOW NporpamMmmbl (KOMNEeTEeHLUUAMU BbIMYCKHUKOB):

Kog HassaHwue komne- Koga(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 0O6y4eHns
TEHL MU
CnocobeH KoH- OrkK-1.1 | O6nagaet 6a30BbI- 3HaTb: cogepxaHue NpoLEeccoB camoopra-
CynbTnpoBaTb 1 MW 3HAHUAMU, NONY- | Hu3aumm n camoobpasoBaHUs], X 0CODEH-
ucnone3oearb YeHHbIMW B 0BNaCTU | nceteit u TexHOMOMMIA peanusaummn, ucxoas
HOaMeHTarbHbI MaTemMaTU4YECKMX 1 .

yHnamenTa e aremari4ec 13 Uenen coBepLUEHCTBOBaHUSA npogec-
3HaHuA B obnacTtu (Mnn) ecTecTBEHHbIX -
MaTeMaTUUeckoro HayK CUOHaIbHON OesATEeNbHOCTH.
aHanmaa, kom- YMeTb: nnaHMpoBaTb Lenun 1 yctaHasnu-
NNEKCHOro 1 yHK- BaTb NpMoOpUTETHLI NpU BbIGOpE cnocobos
LUMOHanbHOro aHa- NPUHATUS PELLEHUIA C YHETOM YCMOBUNA,
nusa anre6pb|,v CcpeacTB, NMMYHOCTHBIX BO3MOXHOCTEN U
aHannuT4eckon BPEMEHHO NepCneKTUBbI AOCTUXKEHUS;
reomeTpuu, And-

- chepEHLMANBHON OCYLLECTBMNEHUSA AeATENBHOCTY.

% reoMeTpuM 1 TomMo- BnapgeTb: npuemamu camoperynaumm amo-

o norun, gudpdepeH- LUMOHamnbHbIX U (YHKUMOHAmNbHBIX COCTOS-
LLVIaJ'II::HbIX ypaBHe- HUA MpU BbIMNOSTHEHUN NPOEeCCUOHansHON
HI, [INCKPETHOIA OEATEeNbHOCTUN; TEXHOSMOIMsIMU  OpraHusa-
MaT,eMaTI/IKVI N Ma- UM npouecca camoobpasoBaHud; npue-
TEeMaTUYECKON No- MaMu uenenonaraHis BO BPEMEHHOW nep-
FMKM, TEOPUIN BEPO- crnekTuBe, crnocobamy nnaHWpoBaHUS, Op-
FlTHO,CTeI7I MaTema- raHu3auum, CaMOKOHTPONSt M CaMOOLIEHKM
TWYecKo cTaTu- ACATENBHOCTW.
CTUKM 1 CIyHaliHbIX OMK-1.2 | YMeeT ncnonb3oBaThb | 3HaTb: OCHOBHbIE MOHATUS pa3aernoB AWC-
MPOLLECcCoB, YnC- GasoBble 3HaHWSA B | LuUnAMHBLI, METOAbBI aHaNM3a 1 JokKasa-
NEHHbIX METOAOB, obnactn MaTeMaTh- | tenucTE OCHOBHBIX YTBEPKAEHWI;
TeopeTn4eckon Heckux u (unu) ecte- YMeTb: NpUMEHATb annapaTt QUCKPETHOM

CTBEHHbIX HayKk B
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MEeXaHuKn B Npo-
dreccroHanbHom
OesaTenbHoCTH

npodeccruoHanbHom
AesaTenbHoCTU

MaTeMaTukn B peleHnn npakTn4ecknx 3a-
Aay,

BnageTb: HaBblkamu aHanmMsa M UCCreao-
BaHNA KOHKPETHbIX 3a4au.

OrK-1.3

MmeeT HaBbIKM Bbl-
bopa wmeTodoB pe-
leHNs 3agad  npo-

deccrmoHanbHom
AeAaTenbHOCTH Ha
OCHOBe TeopeTuye-

CKUX 3HaHUN

3HaTb: OCHOBHbIE MOHATUSA pa3aenoB AWC-
LUUNINHBI, METOAbLI aHanu3a n peLleHnst
3apay

YMeTb: Haxoantb He06X0ANMBIA HayYHbI
mMaTtepuan no QUCKPeTHOM MaTeMaTuke Ans
KOPPEKTHOro co3gaHns maTeMaTn4eckom
MOAENM NpakTUYeCKnX 3agay

BnageTb: HaBblkamu MoaenmpoBaHnUA KOH-
KPpeTHbIX 3agady C nomMmouwlbo cpencts Auc-
erTHOVI mMaTtemMaTukn Onda nocnegyrowiero
nx nccnegoBaHna YMCcrneHHbIMM MeTogamMu.

12. O6bemM AUCLUUNIUHbI B 3a4€THbIX egnHULax/yacax B COOTBETCTBUU C Y4EOHbIM

nnaHom — 2/72.

CDopma npomex(yTquoﬁ aTTecTaumn: 3a4eT.

13. Buabl yue6HoOM paboThl

TpyaoemKocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
6-11 cemecTp

AyOuTopHbIe 3aHATUA 34 34

nexkuunm
B TOM 4ucne: npakTnyeckne 34 34

nabopaTtopHble
CamocTosaTenbHas paboTa 38 38
B TOM 4ucrie: KypcoBasi paboTta(npoekT)
dopma NpomexyTovHOn aTTecTaumm
(3k3ameH — 4ac.)

Wtoro: 72 72

13.1.

CopaepxaHue pasgenoB AUCUUNIUHbI

Ne HanmeHoBaHue pasgena guc-

CopepxaHue pasgena AMCUUnuHbI

n/n LMNNWHbI
1. Nekuun
2. MpaKkTn4yeckne 3aHATUA
1 CeobogHble konebaHusa maTepuanbHOM TOYkU. BbiHyXAeHHbIE

[uHamMuka To4KN.

konebaHus MaTepmaanon TOYKW. MMﬂyﬂbC N KMHETUYECKUN
MOMEHT MaTepmaanon Toykn. PaboTta nm MOLHOCTb. Teopema
006 M3MEHEeHUN KUHETUYECKON QHEPIrnn MaTepmaanon TOYKWN.

[nHamMunka cucTtemMbl TOYEK.

LleHTp macc cuctembl matepuarnbHbix Todek. Teopema 06 UM-
nynbce CUCTEMbI N O ABWXKEHMU LieHTpa macc. Teopema 06 us-
MEHEHUN KMHEeTUYEeCKOro MOMeHTa cucTtembl. BpalieHue TBep-
[0ro Terna BOKpyr ocn. Teopema 06 M3MEHEHUN KUHETUYECKON
3HEPITNN CUCTEMbI MaTepuanbHbIX TOYEK.

3 AHanuTuyeckasa MexaHuka.

YpaBHeHus JlarpaHxa BTOpOro poga.

3. JlabopamopHbie 3aHATUA
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13.2 Pasgenbl gucumniuHbl 1 BUAbl 3aHATUN

Ne Bugpl 3aHaTUR (4acoB)
HanmeHoBaHue pasgena
n/ CamocTosTenbHas
OUCLNNNUHBI Jlekummn | MNpaktnyeckne | JlabopaTopHbie Bcero
n pabota
1 [nHamMmumka TouKn 0 12 12 24
2 [OnHamunka cuctemsol 0 12 14 26
TOYeK
3 AHanutunyeckas 0 10 12 29
MexaHuka
UToro: 0 34 38 72

14. MeToau4yeckue ykasaHus ans odbyyarowmxcs no 0CBOGHNI0 AUCLUMNIIUHBI
MpenogaBaHne AUCUMNIMHBI 3aKNto4YaeTcs B NPOBEAEHNN NPaKTUYECKMX 3aHATMI. Ha
NPaKTUYECKNX 3aHATUAX peLlatoTCsa NpUumepbl No TeopeTUYeckomy MaTepuany, NnpodnTaH-
HOMY Ha nekumsax. [Npu nayyeHnn Kkypca obyyarowmmes cnegyet BHUMaTENbHO CryLwaThb m
KOHCMEKTMPOBAaTb MaTepumar, usnaraeMblil Ha ayanTOPHbIX 3aHATUAX. [na ero noHMMaHus
N Ka4eCTBEHHOro yCBOEHNSA 0by4atoLmMmMcsa pekoMeHayeTcs cnegyowas nocneaosartenb-
HOCTb OENCTBUN.

1. Nocne kaXxaoro NpakTUY4eCcKoro 3aHATUS CTyAeHTam pekomeHayeTcsa noapobHo paso-
OpaTb TeopeTuyeckmn maTepuan, pasobpaTtb NPUMEPDI, PELLUEHHbIE HA 3aHATUN.

2. MNepen npakTMyecknm 3aHATUEM 06A3aTeNbHO NOBTOPUTL TEOPETUYECKMI MaTepuman.
Ewe pa3 pasobpaTtb peLLeHHbIe Ha 3TOM 3aHATUM NPUMEPbI, MOCNE NPUCTYNUTb K BbIMNOS-
HEHM0 JOMaLUHero 3agaHus. Ecnu npm pelweHnn npumepos, 3agaHHbIX Ha 4OM, BO3HMKa-
0T BOMNPOCHI, 006A3aTeNbHO 3aaaTh Ha CrieayroLeM NPakTUYEeCKoOM 3aHATUN UK B NPUCYT-
CTBYHOLLMI Yac npenogasBaTernto.

3. MNMpun NnoaroToBKe K NPaAKTUYECKMM 3aHATUSIM NOBTOPUTH OCHOBHbLIE MOHATUS MO TEMaM,
n3yunTb Npumepsbl. Pewas 3agayun, npeaBapuTesnbHO NOHATL, KAKOW TeopeTUYeCcKnii maTe-
puan Hy)XHO ncnonb3oBatb. HameTuTb nNnaH pelweHns, nonpoboBaTb Ha ero OCHOBE pe-
LWMTb NPaKTUYECKNE 3adaumn.

MeToguyeckune ykaszaHusa ans o6yyaroLmxcst Npu caMocToATenbHoOM paboTe.
CamoctosTenbHasa pabota obyyatowmxca HanpaeneHa Ha CaMOCTOATENIbHOE OCBOEHUNE
BCEX TEM 1 BOMPOCOB y4eOHON ANCLMNINHBI, NPeAYCMOTPEHHbIX NporpaMmmon. CamocTos-
TenbHasa paboTta siBnseTcs ob6a3aTenbHbIM BUAOM AEATENBHOCTU AN Kaxaoro oby4yatoLe-
rocsi, ee o6bem no yuebHomy Kypcy onpeaensietcs y4ebHbiM nnaHom. [Npu camocTos-
TenbHOM paboTe oby4vatoLmnnca B3aMmoaencTByeT ¢ peKoMeHA0BaHHbIMU MaTepuanamm
NPy MMHUMMAarbHOM y4acTumn npenogaBaTens.

Buabl camoctosiTensHon paboTbl: KOHCNEKTUPOBaHME Y4EOHON N HAy4YHOW NUTEpaTypbl;
npopaboTka y4ebHoro matepuana (no KoHcnekTam nekummn, y4ebHOn n Hay4HoW nutepa-
Type); paboTa B 9neKTpoOHHON BnbnuoTeyHon cnucteme; pabota ¢ UHPOPMaALNOHHBLIMU
CrpaBoOYHbIMM CUCTEMaMW, BbINOSIHEHNE AOMALUHNX 3a0aHUIA (MPaKTUYECKMUX N TeopeTnye-
CKMX); BbINOSTHEHNE KOHTPOSbHbLIX PaboT; NOAroTOBKA K MPaKTUYECKNM 3aHATUSAM; paboTta ¢
BOMpOCaMu 45151 CaMOMNpPOBEPKW.

15. NepeyeHb OCHOBHOM U [ONOSNTHUTENLHOM NUTEpPaTYpPbI, PECYPCOB UHTEPHET, He-
06X0AUMbIX AN OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasa nutepartypa:

Ne n/n UcTouHuK
Mewepckuin U.B. 3agaum no Teopetmyeckor MexaHuke : y4ebHoe nocobue ans cTya. By3oB, obyd. no
1. TexH. cneumanbHocTam / W. B. Mewepckuii ; nog pea. B. A. Manbmosa, O. P. MepknHa. — CIM6. [n gp.] :
JNaHb, 2006 .— 447 c.
2 AnszepmaH M.A. Knaccuyeckass mexaHuka : [yuebHoe nocobue] / M. A. AinszepmaH .— M. : duamatnut,
) 2005 .— 378 c.




6) AononHnTeNnbHada nutepartypa:

Ne n/n MCTOYHMK

3 ApHonbpa B.U. Matematuueckue acnekTbl knaccudeckonm u HebecHom mexaHuku / B.U. ApHonbg,
) B.B.Kosnos, A..HenwTtaar. — M. : YPCC, 2002 .— 414 c.

Byxronby H.H. OcHoBHOWM KypC TeopeTu4eckon mexaHukun : YuyebHuk ansa roc yH-to / H.H. Byxronbu; B
4. nepepabotke un ¢ gononHennamm C.M. Tapra. — Y.2: [inuHamuka cuctembl MaTepuarnbHbIX Todek .— M.:
Hayka, 1972 .— 332c.

CO6opHMK 3agay No TEOPETUYECKON 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. : Beiclwias wkona, 1986 .— 479
C.

B) UH(pOpMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHbIe PECYPCh:

Ne n/n MICTOYHMK
Byxronby H.H. OcHoBHOM Kypc TeOpeTMYecko MexaHuku : Y4ebHuk ans roc. yH-toB / H.H. Byxronbu; B
6. nepepaboTtke n ¢ gononHeHnsmn C.M. Tapra. — Y.1: KuHemaTtuka, ctaTuka, QUHaMuMka matepuanbHom

Toukn .— M. : Hayka, 1972 .— 467c., <URL: http://www.lib.vsu.ru/elib/books/b7103.djvu>
Mpsgko N.H., Capgosckun B.H. OuHamuka 1 (KOHCMEKT NeKUnii).
<URL.: http://bsadovskiy.ru/include/6/6-6.pdf?1297791427>.

Mpsgko N.H., Capgosckun B.H. OuHamuka 2 (KOHCMEKT NEKUNIA).
<URL: http://bsadovskiy.ru/include/6/6-7.pdf?1368508951>.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n MIcTOYHMK
Mewepckuin U.B. 3agaum no Teopetuyeckor MexaHuke : yyebHoe nocobue ansa ctyg. By3oB, oOydy. no
1. TexH. cneumanbHocTam / W. B. Mewepckuii ; nog pea. B. A. Manbmosa, O. P. MepknHa. — CIM6. [n gp.] :

JlaHb, 2006 .— 447 c.

Byxronby H.H. OcHoBHOW KypC TeopeTn4eckon mexaHukm : YuebHuk ansa roc yH-toB / H.H. Byxronbu; B
2. nepepabotke n ¢ gononHennamm C.M. Tapra. — Y.2: [lnHamnka cuctembl MaTepuanbHbIX Todek .— M.:
Hayka, 1972 .— 332c.

CO60opHMK 3aaa4 No TEOPETUHECKON MexaHUWKe : Y4ebHoe nocobue ans ctyaeHTos BTy30B / [H.A. BpaxHu-
3. yeHko, B.J1. KaH, B.J1. MuHubepr u gp.] ; nog pea. H.A. BpaxHunyeHko.— M. : Boicwas wkona, 1986 .— 479
C.

17. Obpa3oBaTenbHble TEXHOSIOrMN, UCNONb3yeMble NpU peanusaumm y4ebHom auc-
LUMNMNUHbI, BKITIOYas AUCTaHUMOHHbIe obpa3oBaTtenbHblie TexHonoruu (AOT, anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe obGyyeHue):

MpakTuyeckoe 3aHaTMe. Takke Npu peanu3auun y4ebHOM OUCUMNAMHBI, UCNOMb3YHTCA
ANCTaHUMOHHbIE OBpa3soBaTtesibHble TexHonornn (Kypc Ha cante edu.vsu.ru). Npun npose-
AEHUN 3aHATUIA B AUCTAHUNOHHOM pexnme obyvyeHus MCnonb3yTcs MHPOPMaLNOHHbIE U
TexHu4eckune pecypcbl ObpasoBaTenbHOro noprana « ANeKTPOHHbIN yHUBepcuTeT BIY».

18. MaTepmnanbHO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:
YyebHas ayautopus: cneumnannanpoBaHHas mebenb

19. OueHou4HbIe cpeacTBa ANs NPoBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEHKM OCBOEHMSA 0byvarowmnmmncsa y4ebHoro Matepuana onpeaenseTcs
coaepkaHMeMm crieayLnx pa3aenos ANCUUNINHBI:

UHankaTop(bl) goc-

Ne | HaumeHoBaHue pasgena | Kowmne-
n/n ancuunnudel (Mogyns) | TeHumsi(vn) TM)KeT"('a”HﬂumM”e' OuerouHbIe cpeacTsa
OnkK-1 OMNK-1.1,0MMK-1.2, [JomaluHee 3agaHue,

1. | AnHamuka TOoYKuW.

OrlK-1.3, KOHTponbHas paboTta



http://www.lib.vsu.ru/elib/books/b7103.djvu
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UHankaTop(bl) goc-

Ne | HaumeHoBaHue pasgena | Kowmne-

n/n ancuunnuHel (Mogyns) | TeHumsi(vm) TM)KeTZMHﬂu;aMHe' OueHouHble cpencTea

5 [vHamuka cuctem OnkK-1 OnK-1.1,0MMK-1.2, [JomaluHee 3agaHue,
* | Toyek. OlK-1.3 KOHTponbHas paboTa

3 AHanuTnyeckas mexa- OrlK-1 Or1K-1.1,0MK-1.2, [JomaluHee 3apgaHue,
* | HuKa. OnK-1.3 KOHTponbHasi paboTa

MpomexyTouyHas aTTecTauus MepeyeHb gonpocos
dopma KOHTpons — 3ayeT K sauemy

20 TunoBble oUeHOYHbIE cpeAcTBa U MeToAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwMn KOHTPOIb yCNeBaemMoCTun

KoHTponb ycneeaeMocTy No AUCLMNINHE OCYLLECTBNSIETCS C NMOMOLLbIO CrieayoLLnX oue-
HOYHbIX CPEACTB: AOMaLLHee 3afaHue, KOHTponbHasi paboTa

Bapnanr 1 1. TI'py3 maccoit 100 2 momsecuM K KOHIy Hele()OPMHUPOBAHHOW MPYXKHHBI M OTITYC-
T 0e3 HavaubHOM ckopocTH. J[nmHa HeneopMHpOBaHHOW TNPYKUHBI paBHa 45 cM, a NpPH pPaBHOBE-
CHM Tpy3a Ha NpyXWHEe ee AMuHAa paBHa 65 cw. Haiitu: 1) ypaBHeHME ABWXKEHHUS Tpy3a; 2) aMIUIUTY-

Ny Y TIEPHUOJ KOJIeOaHHUH.
2. MarepuanbHas TOYKa JBIDKETCS IMOJ JCHCTBUEM CHJIBI BCEMHPHOTO TSTOTEHHS IO AIUTHIITHYCCKOU

opOuTe, IPUYEM HU3BECTHO, YTO MAKCHMAJIbHOE 3HAYEHUE YIJOBOM CKOPOCTH PAaBHO (), MHHUMAJIbHOE
— ®,, a MUHUMaJIbHOE 3HAYCHHE PACCTOSIHUA OT MABIKYyLIeics Touku 1m0 (okyca ( LEHTpa MoJs )

paBHO p,. Haiitu: 1) koHcranty c=|rxv|, 2) Goublyio Mmoayoch a OpOHTHI, 3) aGCONIOTHYIO Be-

JIMYUHY CKOPOCTH TOYKHM B TOT MOMCHT BPEMCHH, KOTrJda YyrjoBasd CKOpPOCTbL MHHHMAJIbHA.

BapnaHT 2 1. T'py3 maccoii 100 & gBmKeTCS MO TIAJIKOW TOPH3OHTAIBLHOW TPSIMOM TOA AEHCT-
BHEM IMPY)KMHbl U MarHuTHOW cuibl BenuuuHbl 0,98 H, HampaBieHHOW Ha pacTsbkeHHE NpyXUHbL. B Ha-
YaJbHBII MOMEHT NpYyXHHAa He AeOpMHpOBaHA M €€ JJMHAa paBHAa 55 cm, a Tpy3 OTIYIIEH C HYJEBOH
CKOPOCThIO. B TONOXKeHMM paBHOBeCHs JUIMHA TPYXWHBI paBHa 75 cm. Haitu: 1) ypaBHeHWE ABWKEHUS
rpy3a; 2) aMIUIMTYZLy WM NEpHOJI KoieOaHWH.

2. MarepuanpHasi TOYKa JBIDKETCS MMOJ JCHCTBHEM CHJIBI BCEMHUPHOTO TATOTEHHS TIO DIUIANTHYECKON

opbute, NMpHUUYEM U3BECTHO, YTO MAKCHMAJIbHOE 3HAUYEHHE YIIIOBOM CKOPOCTH PaBHO ), MaKCHMallb-
HOE 3HA4YEeHHEe PACCTOSHMS OT JBMXKymieics Todku 10 (okyca (L€HTpa Iois) paBHO pL,, Oobluas

o 2 - v
MoJlyoch opouThl paBHa a. Haittm : 1) xoHCTaHTy C=p @, 2) MHUHHMaJIbHOE 3HAYCHHE YTIIOBOM

CKOpOCTH, 3) a6COJ'IIOTHYIO BCJIIMYMHY CKOPOCTU TOYKM B TOT MOMCHT BpPCMCHHU, KOIrJa YrJjioBas CKO-
POCTh MUHUMAJIbHA.

20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaumns no UCLMMIIMHE OCYLLECTBNSAETCS C MOMOLLbIO CeayoLmx
OLIEHOMHBIX cpeacTs: cobecedosaHue rno bunemam 3adyema.

BuneTbl k 3a4eTy hopMMpyOTCA U3 3a4aHWIN aHANOMMYHBLIX 3a4aHWS KOHTPOMbHbIX PaboT.

BapnaHT 1 1. Tsokenmas GycWHKa ABIDKETCSl MO TJIAJKOH MPOBOJIOKE MOA AeHCTBHEM cuibl TspkectH. Dopma mpoBo-

2
JIOKM omuchiBaercst ypaBHeHusamu Y = X~ — X, z2=0 (ocs Oy HampaBJieHa BePTHKaIbHO BBepX ). CoCTaBUTh ypaBHEHHE

nBwkeHusa OycuHku ( ypaBHeHue Jlarpamxa 2-To popa).
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2. MarepuansHas Touka A wMaccel 60 2 B IIOCKOCTH Oxy IBHXKETCA 10 Kpuod Y :th 10 3aKOHY X(t) =rxt

cm. MarepuanbHas Touka B Maccel 50 2 coeaMHeHa ¢ TOYKOM 4 HEBECOMBIM CTep)kKHeM JiIuHbI 40 cu W Takke JBUXKET-

ca B nockoctn OXY, mpruem yron @ = Z(€,, AB), musmensercs no saxony @(t) =7z (t* +t) pao. Haiitu mvmymsc

cucremsl { A, B} B MOMEHT BpeMeHH tl =1lc

3. Ha ropusoHTanbHON miatdopMe MIHHBI 8 M HAXOIITCSA TPH YesoBeKa : mepBblii ( Macchl 70 KT ) CTOMT Ha JIeBOM KOHIlE IUatdop-
MBI, BTopoi (Maccel 80 Kr) — Ha mpaBoM, a TpeTuil ( Maccel 50 Kr) — poBHO MocepeauHe. B KakoM HampaBlieHHMM M Ha Kakoe pac-
CTOSIHHE JIOJDKEH OBLT ITepEeMEeCTHTHCS TPETHil UesoBEK, €I IIepBhIe JiBa MOMEHINCH MECTaMH, a cama IUlardopMa OcCTanach B IPEeX-
HEM MOJIOXKeHUH ?

BapnaHT 2 1. Tsoxemas OycHHKA IBIDKETCS IO TJIAJKOM IPOBOJOKE IOA JeHCTBHeM CHibl Tshkectn. Popma mpoBo-

2
JIOKU oOmHChIBaeTcsl ypaBHeHusmu Z = COS™ X, Y = 0 (oce OZ nanpasnena BeprukameHO BBepx ). COCTAaBHTH YpaBHE-

HHUe JBKeHHs1 OycuHku ( ypaBHeHue Jlarpamka 2-ro pona ).

o 3 t
2. Marepuanbnas Touka A Maccel 50 2 B miockoctn OXY  memxercs mo kpusoit Y = X° o 3akoHy X(t) =€ om.

MartepuanbHass Touka B Maccel 20 ¢ coelMHEHAa C TOYKOH A HEBECOMBIM CTepxHeM JUIMHbI 30 cv ¥ TakkKe JBUKETCS B
2

-~ B T
IUIOCKOCTH Oxy, npudeM yrom (P = L(eX,AB) , HM3MEHSETCS 10 3aKOHY go(t) = T pao. HaliTn uMITyibpCc CHCTEMBI

{ A B} B MOMECHT BpeMeHH T,1= lec

3. Ha ropmsonTtaneHoi miargopme mmHbl 12 M 1 Macchl 3000 KT HaXOATCS TPH YENIOBEKa : MepBbIid ( Macchl 50 Kr') CTOWT Ha Jie-
BOM KOHIe Iuiatdopmbl, Bropoi ( Maccel 100 kr) — Ha mpaBoM, a Tperuil (Maccel 60 Kr) — poBHO mocepeauHe. B kakoM Hampapire-
HHUHM M Ha KaKOe PacCTOSIHHME IIePEeMEeCTHTCs IaTdopmMa, eclii IepBble J[Ba YeIOBEKa IOMEHSIOTCS MECTaMH, a TPETHH CTaHeT PsIoM C
NEPBBIM?

KOHTpOmnbHO-n3mMepuTenbHble Matepuanbl NPOMEXYTOYHOM aTTecTaumu BKMYalT B cebs
TeopeTnyeckne BOMPOCHI, NO3BOMSAIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA N NPaKTU4eckoe
3agaHue, No3BonsoLLee OUeHUTb CcTeneHb CHOPMUPOBAHHOCTM YMeHUN 1 HaebikoB. KUM cogep-
XUT ABa TeopeTU4ecKknx Bonpoca 1 04HO NpakTuieckoe 3agaHue.

YpoBeHb
KpuTepun oueHmBaHNs KOMNeTeHLNA ccpopmupo- Lkana oueHok
BaHHOCTM
KOMMeTeHUun
Obyuyarowuticss 8 nonHouU mepe gnadeem meopemudeckumu ocHogamu | [108bILUEHHbIU 3aumeHo
QucyunnuHkl, yMmeem cgsidamb MEOPUI C npakmukol, doka3bieamb YpPOBEHb

meopembl U pewams 3ada4qu, ernadeem Mamemamu4yecKuM arnapa-
mom npu peweHuu 3ada4, ocyuiecmerisiem rposepky adeksamHocmu
moderneli, aHanu3upyem pesyrbmambl, oyeHUeaem HadexHoOCmb U
Kayecmeo ¢hyHKUUOHUpPOB8aHUs

Obyuyarowutics enadeem meopemuyecKuMuU OCHog8amu ducyurniuHbl; 8 | basoebil ypo-
uesiom, ymeem cesizamb MeOopuUto C Mpakmukol, ymeemookasbigamb 8€Hb
meopembl U pewamp 3adadyu, HO OO0rMyckaem He3HaYyumersibHbIe
owubku, Hemo4YHocmu, eradeem MamemMamu4yeckuM arnrnapamom npu
peweHuu 3adady, ocywecmasisiem rposepky adekeamHocmu mooesned,
aHanusupyem pesynbmamsl

Obyvarowutics 4yacmu4Ho eradeem meopemudyeckumMu ocHoeamu | [lopozosnbil

AucyunnuHel, Qoryckaem CyuwecmeeHHble OWUBKU Mpu peweHuUuU 3a- YpPOBEHb
day, He ymeem c8s13amb MEeOoPUK0 C MPaKMUKOoU.
Obyuvarowutica O0eMOHcmpupyem Ompbi8OYHbIe, ¢hpacMeHmMapHbIe - He 3aumeno

3HaHus, doryckaem epybbie owubKu.

20.3 PoHA OLEeHOYHbIX cpeacTB c(hOpMUPOBAHHOCTN KOMNETEHL U CTYAEHTOB, pe-
KOMeHAyeMbIn Ans NpoBeAeHUs AMarHoCTUYeCKux pabor

1) 3aKkpbITble 3agaHug (TecToBble):




1. MarepuanpHas TOYKa ABWXKETCS MOJ JACHCTBHEM H3BECTHOM cuibl. 13 mepe-
YUCJICHHBIX XAPAaKTEPUCTUK ABMXKYLIEHCS TOYKH JUIsl ONPEICIICHUs] KNHETHYe-
CKOM DHEPruy TOYKH HEOOXOIUMBI:

A) macca

B) ckopocTh
C) yckopeHue
D) cuna

BapuaHThl OTBETOB:
1. AuB

2. AuD

3. AuC

4. A,CuD

Ortser: 1
muv?

Pemenue: (bOpMYJIa JJIA BBIYMCIICHUSA KUHETUYECKOMN OHCPIUHU , IIOOTOMY

HY>KHO BBIOpAaTh MAacCy U CKOPOCTb.
2. Bropoii 3akoH HproToOHA IIMEET CIIeaYIOITyI0 (GOPMYITHPOBKY:
1. CymecTBYIOT TaKHE€ CHCTEMbl OTCYETa, B KOTOPHIX CBOOOJHBIC TeJa
JBIKYTCS IPSIMOJIMHEITHO ¥ paBHOMEPHO.
2. cujia eCTh IPOU3BEACHUE MACChl HA YCKOPEHHE.
3. CWJIBI B IPUPOJI€ BO3HUKAIOT CUMMETPUYHBIMU MTapaMH.
4. nBa Tena B3aMMOACHUCTBYIOT APYT HA APyra ¢ CUJIaMH, paBHBIMU 110 MOIYJIIO,
HO MPOTHUBOIMOJIOKHBIMU MO HAIIPABIICHUIO.
Otser: 2
Pemenue: Bropoit 3akon HproToHa uimeeT crienyroniyo GopMyIUpOBKY: CHIIa
€CTh IPOU3BEJECHUE MACChl HA YCKOPEHHUE.
3. Bropoii 3akon HetoToHa:

—

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

-

Pewrenue: Bropoit 3akon HetotoHa: F = ma

4, MartepuanapHas TOYKa JABUTaeTcs 1o kpuBoH f(x) B miockoctu Oxy. Torna
YHCIIO CTENEHEH CBOOOIbI 3TOM TOUKH PABHO:
L. 1
2 2



3. 3
4. 4
Ortser: 1

Pemenue: nonoxeHne TOUKM MOKHO OJJHO3HAUYHO OIPENEIUTh KOOPAUHATON
x. OTcroa 9mucio creneHeil cBo0o bl paBHO 1.

5. Mmnynsc Tena:

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

Pemenue: Ummyibc Tena p = mi

2) OTKPpbITbIE 3a0aHUS:

1. MakcuManpHO€E yJanieHue CIyTHHUKA OT HEHTpaJIbHOrO Tena B 10 pa3 Oobiie
MUHUMAaJIBHOTO. BO CKOJIbKO pa3 MakcUMaibHas YIJioBasi CKOPOCTh OOJIblIe

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

1
2. Ecnm sKCIIeHTpUCHTET OpOUTHI CITyTHUKA PaBEeH 3> TO BO CKOITLKO Pa3 ero Hau-

OoJp1Ias YIIIOBasi CKOPOCTh OOJIbIIE MUHUMATBHOMU?
Otser: 4

2
max __ Pmax __

P 2 1 2
&) _ (+e)? _ (1+3)
Pemenue: me o Eli;z = (1_2)2 = El_igz = 4
3

1+&

3. UeMy paBHO YCKOpPEHHE B M/c?, coobraemoe teny maccoit 20 kr cunot 120H?

Otser: 6
F 120
Pemenne: a = — = — =
1 20
4. Tpetuii 3akoH Keriepa MOKHO 3anucaTh Kak
Y af
_2 pu— —3
Ty a

I'ne T-nepuos oOpaleHust MIAHEThl U @ — O0JbIIAs [...] OpOUTHI IJTAHETHI.

BceraspTre nporyiieHHoe cioBo.

OTBeT: MOJIyOCh.

Pemenue: popmynnpoBka Tperbero 3akoHa Kemnepa 3Byuut tak: KBagpatsl
NEepUOA0B 0OpaIIeHUs IJIAHET OTHOCSATCS KaK KyObl OOJBIINX MOTYOCEH HX
op6ur. [IpomyiieHHO€E CI0BO — MOJIYOCh.
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5. BcraBbTe nporyliieHHOe CII0BO B TEOpeMY 00 U3MEHEHUH UMITYJIbCa CUCTEMBI:
IlenTp Macc cucTeMbl MaTepUATIbHBIX TOUEK ABUXKETCS TaK, Kak OyATO B HEM
COCpPEIOTOYECHA BCA [...| CHCTEMBI M Ha HETroO JICUCTBYIOT BCE BHEITHUE CHIIBI.
OTBeT: Macca
Pemenue: LleHTp Macc cucTeMbl MaTepUaIbHBIX TOUEK JIBUKETCS TaK, KaKk
OyaTO B HEM COCPEIOTOYCHA BCS Macca CUCTEMBI T ¥ Ha HETO JICHCTBYIOT BCE

BHEINIHUE CUJIBI F .

Kputepun n wkanbl oueHnBaHua 3agaHn ®0OC:

1) 3apaHuga 3akpbiToro TMna (BbLIGOP OOHOr0 BapuaHTa 0TBeTa, BEPHO/HEBEPHO):

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

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

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

3) 3agaHung 3akpbiToro Tna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeaeneHbl BEPHO;
e 0 6annoB — xoTa 6bl 0OAHO CONOCTaBNEHNE ONpPeaenNneHo HEBEPHO.

4) 3agaHng OTKPbITOro Tuna (KOPOTKUM TEKCT):

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

5) 3apaHung oTkpbITOro TMnNa (4YMcro):

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

3apaHua pasgena 20.3 pekOMeHAYHTCA K UCNONb30OBaHMIO NpU NpoBeAeHUn guar-
HOCTUYECKUX PaboT C Lernibio OLEHKU OCTAaTOYHbIX pe3ynbTaTOB OCBOEHUSA OaHHOW
AVUCLUMUNIUHBI (3HAHUW, YMEHUN, HaBbIKOB).



