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U orepamopHbIX ypasHeHul

fo
KameHckuti MU

20.03.2025 .

PABOYASA NMPOMPAMMA YYEEHON AUCLUUMITUHDI

61.B.06 MatemaTunyeckme mogenn MexaHM4eckmx CUCTem

1. Koo u HaumeHoBaHMe HanpasneHus nogrotoBku: 02.03.01 MaTemaTuka 1 KOMMbto-
TEepHbIe HayKu.

2. Mpodunb nogroroBku: MatemaTnyeckoe n KOMMNbIOTEPHOE MOAENNPOBaHNE

3. KBanudmkauma BbinyckHukKa: 6akanasp

4. dopma obyueHUsA: oyHas

5. Kacbegpa, oTBevalowias 3a peanusauuio QUCLUUNIINHBLI: (PYHKLMOHANBHOIO aHanmsa
N onepaTopHbIX ypaBHEHUI

6. CoctaButenu nporpammbl: CugensHmnkosa Codbs KOpbeBHa, NnpenogaBaTenbs, MaTe-
MaTuyecknn pakynbTeT, Kadeapa pyHKUMOHANbHOIro aHanuaa n onepaTopHbIX ypaBHe-
HUN.

7. PexomeHpoBaHa: HMC matematunyeckoro cakynesreta, npotokornt Ne 0500-03 ot
18.03.2025 .

8. YuebHbIn roa: 2027-2028 CemecTp: LIeCTON
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9. Llenn n 3apgauv y4ye6HOM AUCLMNIIUHBI:

Llensimu oceoeHusi y4ebHoU OucyurniuHbl S611sI0mcs:

- O3HaKoOMSleHMe CTyAEeHTOB C MeTOA4aMW MaTeMaTM4ecKoro MoOenvMpoBaHUSA W
aHanusa MexaHU4YecKux CUCTEM.

3adayu y4yebHoU OuCyUMNUHBI:

- NPUMEHEHME MaTeEMATUYECKMX METOLAOB K OMUCAHMUIO OBVMXEHUS U UCCIEA0BAHNIO
MEeXaHNYeCKUX CUCTEM,;

- OBlafieHne MeTo4amMm KNacCcuyYecKom N aHanMTUYEeCKON MEXaHUKM.

10. MecTo y4yeb6HOM aucumnnuHbl B cTpyktype OOIl: auncumnnuHa oTHocuTcs K obssa-
TenbHoM Yactu 6noka 1. QucuunnuHa(mogynm).

OCHOBHble AUCLUMNINHBI U UX pa3aenbl, HeobxoauMmble AN YCBOEHUS Kypca

«MaTtematunyeckne mogenimu MexaHNM4ecknx CUCTEMY:

— TeopeTuyeckasi MexaHuka (QMHaMmnKa TOYKM U CUCTEMbl TOYEK, aHanNUTUYecKass MexaHu-
ka);

— MaTemMaTU4eCcKuin aHanms (npomssoaHas n guddepeHuman QyHKUNN, HeonpeaeneHHbIn
N onpeaeneHHbIn MHTerparbl, YaCTHble NPOU3BOAHbIE);

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

— andpdpepeHumanbHble ypaBHeHUsa (auddepeHumnanbHble ypaBHEHUS NEPBOro nopsiaka,
NHenHble guddepeHunanbHble YpaBHEHNUS U CUCTEMDI);

— NuHenHas anrebpa (MaTpuubl, oNpeaenuTenn).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs Mo AUcuunInHe/Moaynio (3HaHUA, yme-
HUSA, HaBblKN), COOTHECEHHbIE C MNIaHUPYEeMbIMU pe3yfbTaTaMu OCBOEHUS ob6pa3o-
BaTeNibHOW NporpamMmmMbl (KOMNETEHLUUAMU BbINYyCKHUKOB):

Kog HasBaHwue komne- Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
TeHUmMu
CnocobeH pewatb nK-1.1 N3yuaeT matematn- | 3HaTb: coAepaHue NpoLeccoB camoopra-

MK-1

3apaum, npeagnona-
ratoime Bblbop 1
MHoroo6pasue ak-
TyarnbHbIX CNOCO-
00B peLleHns 3a-
Ja4y matemaTtumye-
CKOro MOfenupo-
BaHUSA

Yyeckne moaenu sB-
NeHnn pearbHOro
Mupa, cpen, Ten un
KOHCTPYKUUIA

HM3aumMm n camoobpasoBaHus, UX 0CobeH-
HOCTEN U TEXHOSOrMM peanuaawuuu, ncxoaq
13 Lenen coBepLUEHCTBOBaHUSA Npodyeccu-
OHanbHON OEeATENbHOCTN.

YMeTb: NnaHnpoBaTh Lenu 1 ycTaHaBmnu-
BaTb NpMOPUTETLI NpK BbiIBope cnocobos
NPUHATUA peLLeHniA C y4eTOM YCrOoBUN,
cpeacTB, NMMYHOCTHBIX BO3MOXHOCTEN U
BPEMEHHOM NEPCNEKTMBbI JOCTUXKEHUS;
OCYLLLeCTBMNEHUS OeATENbHOCTU.

BnageTtb: npuemamy camoperynsaumMm amMo-
LUMOHAnbHbIX U (OYHKLUMOHArbHbLIX COCTOSI-
HUA NPU BbINONHEHUN NPOGECCUOHANBbHOM
OEeATENbHOCTU; TEXHONOIMMSIMA  OpraHu3a-
UMM npouecca camoobpas3oBaHus; npue-
MaMu uenenonaraHus BO BPEMEHHOW nep-
crnekTuee, crnocobamu MnaHMpoBaHWs, Op-
raHu3aumm, CaMOKOHTPOMNsS M CaMOOLIEHKU
OEATENbHOCTH.
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MK-1.2 MpumeHseT Teope-
TUKO-MOHATUMHBIN

annapat maremartu-
YECKON Hayku K K-
POKOMY CMEeKTpy 3a-
4ay MatemaTtumdecko-
ro MOAenMpoBaHust

3HaTb: OCHOBHbIE MOHATUSI pa3desioB Auc-
LUMMNIMHBI, METOAbI aHanusa v Jokasa-
TENbCTB OCHOBHbIX YTBEPXKAEHWIA;

YMeTb: NPUMEHSTL annapaT ANCKPETHOM
MaTeMaTVKK B peLUeHUN NPaKTUYECKUX 3a-
Aav;

BnageTb: HaBblkamMu aHanusa v uUccrneao-
BaHWS KOHKPETHbIX 3a4au.

12. O6bemM ANCUUNNUHBLI B 3a4€THbIX eauHULIax/4yacax B COOTBETCTBUN C YHEOHbIM

nnaHom — 2/72.
Pdopma NPOMEXYyTOYHON aTTecTaLuumn: 3ayerT.

13. Buabl yuyebHOM paboThl

TpyooemKkocTb
Bug y4ebHol paboTbl Bcero o cemectpam
6-1 cemecTp

AyanTopHbIE 3aHATUSA 34 34

nekumu
B TOM ymcne: npakTuyeckne 34 34

nabopartopHble
CamocTtosaTensHas paborta 38 38
B TOM Yucne: Kypcosas paboTta(npoekr)
dopma NpomMeXyTO4YHON aTTecTaumm
(3k3ameH — 4ac.)

UToro: 72 72

13.1. CopepxaHue pas3genoB AUCLUNIIUHDI

Ne HanmeHoBaHue pasgena guc-
n/n LMNNNHbI

CopepxaHve pasgena aMcunnimHbl

1. Nlekumnn

2. MpakTnyeckue 3aHATUA

1 CeobogHble konebaHua maTepuanbHOM TOYKW. BbiHYXAeHHbIe
konebaHus matepuanbHoW Toukn. WMMynbC U KUHETUYeCcKui
MOMEHT MaTepuanbHon Toukn. PaboTta n mowHocTb. Teopema
06 M3MEHEeHWNN KMHETUYECKOW SHEPTUM MaTepManbHON TOYKK.

[nHamuka To4Ku.

2 LleHTp macc cuctembl MaTepuanbHbiX Todek. Teopema 06 MM-
nynbCce CUCTEMbI U O OBWKEHUUN LIeHTpa Macc. Teopema o6 ns-
[dvHamMuKa cucTembl TOYEK. MEHEHUN KMHETMYECKOr0 MOMeHTa cuctembl. BpalleHvne TBep-
Joro Terna BoKpyr ocn. Teopema 06 M3MEHEHMU KUHETUYECKOWN
3HEPIUN CUCTEMbI MaTepUarnbHbIX TOYEK.

3 AHanuTmnyeckas MexaHuka. YpaBHeHus JlarpaHxa BTOpPOro poga.

3. JlTabopamopHbie 3aHATUA

13.2 Pasgenbl gucuunnuHbl  BUAbI 3aHATUN

Ne Bugpl 3aHaTUR (4acoB)
HaumeHoBaHue pasgena
n/ CamocTosaTensHas
OUCLUNNNUHBI TNekummn | MNpaktnyeckne | JlabopaTopHbie Bcero
n paboTta
1 [uHamunka To4Kn 0 12 12 24




2 [duHamunka cuctemsl 0 12 14 26
TOoYekK
3 AHanutnyeckas 0 10 12 22
MexaHuka
Wtoro: 0 34 38 72

14. MeToaunyeckme ykasaHusa ans oby4arowmxcsa no 0OCBOGHUIO AUCLUNIUHDI
lMpenogaBaHne ANCUMNUHBI 3aKkNioYaeTcsa B MPOBEOEeHUN MpakTUYecKUx 3aHaTun. Ha
NPaKTUYECKNX 3aHATUSIX peLuatoTcs NpuMepbl Mo TeopeTUdeckoMy Martepuarny, NnpovmTaH-
HOMY Ha nekumusx. MNpun nsyyeHun kypca obyyarowmmes cnegyet BHAMATENBHO CrywaTh U
KOHCNEeKTUpoBaTb MaTepuan, usnaraemMblil Ha aygUTOPHbIX 3aHATUAX. [1Ns ero NoOHMMaHus
N Ka4yeCTBEHHOro YyCBOEHUS obyvallmnMcs pekoMeHayeTcsa crieayolas nocnegosatenb-
HOCTb AENCTBUMN.

1. Nocne kaXxagoro NpakTU4eCcKoro 3aHATUA CTyAeHTaM pekoMeHayeTcs nogpobHo paso-
OGpaTb TeopeTMyecKuin maTepuarn, pasobpaTb NPUMEpPhI, PELUEHHbIE HA 3aHATUMW.

2. lNMepen npakTMYecKMM 3aHATUEM 06SA3aTeNibHO MOBTOPUTb TEOPETUYECKUM MaTepumarn.
Ewe pa3 pa3obpaTtb pelleHHble Ha 3TOM 3aHATUX NPUMepPbI, NOCce NPUCTYNUTbL K BbINOJ-
HEeHW0 AoMalLHero 3agaHnda. Ecnun npu pelweHun Nnpumepos, 3afaHHbIX Ha LOM, BO3HUKa-
0T BOMpPOCHI, 0653aTeNbHO 3a4aTh Ha criedylowemM nNpakTUYecKoM 3aHATUM UM B NpUcCyT-
CTBYHLLMIN Yac npenogasaTento.

3. lMpn nogrotoBke K MPakTUY4ECKUM 3aHSATUSIM NOBTOPUTbL OCHOBHbIE MOHATUSA MO TEMam,
n3yunTb Npumepsbl. Peluasa 3agayun, npeaBapuTenbHO NOHATb, KAKOW TEOpeTUYeCcKUn marte-
puan HyXHO mcnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha ero OCHoBe pe-
LWWTb NPaKTUYeCKne 3agaqw.

MeToguyeckme ykasaHna onst obyyaroLmnxcs npu camocToaTensHon paborTe.
CamocToaTenbHas paboTta oby4yalolmMxcsa HanpasfeHa Ha CaMOCTOATENbHOE OCBOEHMUEe
BCEX TEM M BOMPOCOB y4ebHOM OMCUUNIIMHBI, NPegyCMOTPEHHbIX nporpammon. Camoctos-
TenbHasa paboTa aBnseTcs 06s3aTernbHbIM BUAOM AEATENbHOCTU AN KaXaoro obyyatoue-
rocsi, ee obbem no y4yebHoOMy Kypcy onpegenserca y4ebHbiM nnaHom. [Mpu camocTos-
TenbHoM paboTe oOy4valoWMNCs B3aMMOOENCTBYET C PEKOMEHOOBAHHLIMU MaTepuanamm
npu MMHUManNbHOM y4acTun npenogasaTtens.

Buabl camocTtosTenbHoW paboThbl: KOHCNEKTUPOBAHUE YYEOHOM M Hay4yHOW NUTEpaTypbl;
npopaboTka y4yebHoro matepuana (NoO KOHCMEKTaM fekuun, y4ebHOn 1 Hay4yHou nuTtepa-
Type); paboTa B 9NeKTPOHHOM OMBNMoTeyHon cucteme; pabota C UMHPOPMALMOHHBIMMU
CnpaBOYHbLIMU CUCTEMAMMU, BbIMOMHEHNE AOMALUHUX 3a4aHuN (MPaKTUYECKUX U TeopeTuye-
CKUNX); BbIMNOMHEHME KOHTPOSIbHbIX paboT; NOAroToBKa K NPaKTUYECKUM 3aHATUAM; paboTa ¢
BOMpocamMu 9 CaMOnpoBEPKN.

15. NepeyeHb OCHOBHOM U AONOJIHUTENILHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET, He-
06Xx0AUMbBIX ANA OCBOEHUSA AUCLIUMIIVUHDI

a) OCHOBHasA nutepartypa:

Ne n/n McToYHmK
Mewepckuin U.B. 3agaum no TeopeTmyeckor MexaHuke : ydebHoe nocobue aons ctyg. By3oB, obOyd. no
1. TexH. cneumanbHocTam / . B. Mewepckui ; nog pea. B. A. Manbmosa, O. P. MepkuHa. — CIM6. v gp.] :
JlaHb, 2006 .— 447 c.
2 AnzepmaH M.A. Knaccuyeckas mexaHuka : [y4ebHoe nocobue] / M. A. AnzepmaH .— M. : duamatnur,
) 2005 .— 378 c.

6) fononHuTenbHas nuTepaTypa:

Ne n/n VICTOYHMK
ApHonba B.UA. Matematuuyeckume acnekTbl knaccuyeckon n HebGecHon MexaHuku / B.A. ApHonbg,
B.B.Koanos, A.N.Henwtaar. — M. : YPCC, 2002 .— 414 c.
Byxronby H.H. OcHOBHOW KypC TEOPETMYECKON MexaHuku : Y4ebHuk ans roc yH-toB / H.H. Byxronby; B
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nepepaboTtke u ¢ gononHeHusimn C.M. Tapra. — Y.2: [InHamumka cuctembl MaTepuarsnbHbiX ToYek .— M.:
Hayka,1972 .— 332c.

C6opHKK 3aa4y Mo TeopeTnYecKon MexaHuke : YyebHoe nocobue gns ctygeHToB BTy30B / [H.A. BpaxHu-
5. yeHko, B.J1. KaH, B.J1. MuHu6epr v gp.] ; noa pea. H.A. BpaxHuyeHko.— M. : Beicwas wkona, 1986 .— 479
C.

B) MH(pOpMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE Pecypehl:

Ne n/n MICTOYHMK
Byxronby H.H. OcHoBHOM KypC TEOpPETUYECKON MEeXaHukn : Y4ebHuk ans roc. yH-toB / H.H. Byxronbu; B
6. nepepabotke n ¢ pononHeHnamu C.M. Tapra. — Y.1: KuHemaTtuka, ctatuka, AMHaMMKa martepuanbHon

Touknm .— M. : Hayka, 1972 .— 467c., <URL: http://www.lib.vsu.ru/elib/books/b7103.djvu>

Mpsagko N.H., Caposckuii B.H. duHamuka 1 (KOHCNEKT nekuui).
<URL: http://bsadovskiy.ru/include/6/6-6.pdf?1297791427>.
Mpsgko N.H., Caposckun B.H. OuHamuka 2 (KOHCMEKT NEKUni).
<URL.: http://bsadovskiy.ru/include/6/6-7.pdf?1368508951>.

16. NMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecneyvyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n VICTOYHMK
Mewepckuin U.B. 3agaum no Teopetmyeckor MexaHuke : ydebHoe nocobue aons ctyg. By3oB, oOyd. 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. OcHoBHOWM Kypc TeopeTudeckon mexaHuku : YuyebHuk anga roc yH-tos / H.H. Byxronbu; B
2. nepepabotke u ¢ gononHennamm C.M. Tapra. — Y.2: InHamuka cuctembl MaTepuanbHbIX Todek .— M.:
Hayka,1972 .— 332c.

CO6opHMK 3aay No TEOPETUYECKON MexaHuKe : YyebHoe nocobue ans cryaeHToB BTy308B / [H.A. BpaxHu-
3. yeHko, B.J1. KaH, B.J1. MuHuGepr n ap.] ; noa pea. H.A. BpaxHnyeHko.— M. : Bbiclwas wkona, 1986 .— 479
C.

17. Obpa3soBaTenbHble TEXHOIOrMU, UCNONb3yeMble Npu peanusauum y4yebHon auc-
LUNNUHbI, BKIOYasa QUCTaHLUMOHHbIEe obpa3oBaTtesnbHble TexHonorum (0OT, anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe 0OyyYeHUe):

MpakTuyeckoe 3aHaATME. Takke Npu peanu3auumn yv4ebHOW OMCUMNAWHBI, UCNOMNb3YHTCA
ANCTaHUMOHHbIE obpa3oBaTtenbHble TexHonorum (Kypc Ha cante edu.vsu.ru). Npu npoBse-
AEHUN 3aHATUIA B ANCTAHLUNOHHOM pexnme obydeHnst NCNonb3yrTcs MHpOPMaLNOHHbIE K
TexHu4eckue pecypcbl ObpasoBaTenbHOro noprana «QNeKTPOHHbIA YHuBepcuTeT BIMY».

18. MaTepnanbHO-TeXHU4YECKOE obecneyeHme AUCLUUNIIUHDI:
YyebHas aygutopus: cneumannsnpoBaHHas mebenb

19. OueHou4HbIe cpeacTBa ANns NPoBeAEHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

MopsaoK OLEeHKM OCBOEHMSA obyvarowmnmmncsa y4ebHoro Matepuana onpeaenseTtcs
coaepXaHueM crieayoLmx pa3aenos AUCLMNIUHBIL:

WHankaTop(bl) fo-

Ne | HaumeHoBaHue pasgena Komne-

n/m | AMcUMNAMHBl (MOayns) | TeHums(n) CT”migﬂﬂM",,? Mne- OueHoHkie cpeacTea
1. | OuHaMmKa TOYKM. MK-1 MK-1.1,MK-1.2 EOOH“:?)gJ:ffa;as:goMTea’
5 [vHamuka cuctem MK-1 MK-1.1,MK-1.2 [JomaluHee 3agaHue,

© | Toyvek. KOHTponbHas paboTa

3 AHanuTnyeckas mexa- MK-1 AK-1.1.1K-1.2 JJomaluHee 3agaHue,

* | HuKa. o ' KOHTponbHas paboTa
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WHankaTop(bl) fo-
o -
Ne | HanmeHoBaHue pasgena Komne CTYKEHMS! Komne- OueHouHble cpeacTaa
n/n | AvcuMnnuHel (Mogyns) | TeHums(n)
TeHUMU
MpomexyTouHasa aTTectaums lNepeyeHb soripocos
dopma KOHTpOns — 3a4eT K savemy

20 TunoBble OULEHOYHbLIE CpeAcTBa U MeToAMYECKUe MaTepuarnbl, onpeaenstowme
npoueaypbl oLeHUBaHUA

20.1 TeKywwMin KOHTPOMb YCNEeBaemMoCTun

KoHTponb ycneeaeMocTy No AUCLMNIINHE OCYLLECTBNSIETCS C MOMOLLbIO CNEeAYLMX oLe-
HOYHbIX CpeACTB: JOMaLLHee 3agaHne, KOHTporbHas paboTa

Bapmanr 1 1. I'py3 maccoit 100 ¢ momBecwim K KOHILy HeneOpPMHUPOBAHHOW TPYKHHBI W OTITY-
ctuiu 0e3 HadalbHOW CKopocTH. [ljivHa HeaeOopMHPOBAHHOW MPYXKHHBI paBHa 45 cm, a TpU pPaBHOBeE-
CHM Tpy3a Ha NIpYyKWHE ee JANUHAa paBHa 65 cm. Haiitu: 1) ypaBHeHHe NBMXKEHHUS TIpy3a; 2) aMIUIUTY-
Iy ¥ TepuoJi KoieOaHuil.

2. MartepuanbHas TOYKa JABIDKETCS MOJ JIEHCTBHEM CHJIBI BCEMHPHOTO TSITOTEHHS IO SJUIMITHUECKOM

opOuTe, IpUYEeM U3BECTHO, YTO MAaKCHMAJIbHOE 3HAYECHUE YIJIOBOH CKOPOCTH PAaBHO ), MHUHUMAJbHOE
- ,, a MUHUMaJbHOE 3HAUCHHE PACCTOSHMSA OT JABMXKYILIEWCs TOukd 10 (okyca ( LEHTpa IO )

paBHo p,. Haiitu: 1) koHCTanty c=|rxv|, 2) Gomplyl0 MOIyoch @ OpPOHTHL, 3) aGCONIOTHYIO Be-

JIMYUHY CKOPOCTH TOYKHM B TOT MOMCHT BPCMCHH, KOTda YIJIOBasg CKOPOCTbL MHMHHMAJIbHA.

Bapl/laHT 2 1. T'py3 maccoit 100 2 mBIKETCS MO TIAAKONH TOPU3OHTAIHHON MPSAMOM mox JeH-
CTBHEM TMPY)XKMHBl M MarHuTHoW cwibl BenuuuHbl 0,98 H, HampaBneHHONW Ha pacTsDKeHHE TPYKHUHBL B
HayaJlbHBIE MOMEHT TIpY)KMHA He AeOopMUpOBaHA W €€ JJIMHA paBHAa 55 cm, a Tpy3 OTHYIIEH C HYJIEBOM
CKOPOCThIO. B TONOXKEHNN paBHOBeCHs JUIMHA TPYXUHBI paBHa 75 cm. Haiiti: 1) ypaBHeHWe ABWKEHUS
rpy3a; 2) aMIUIATYZLy W NEepHOJI KoieOaHWi.

2. MarepuanpHas TOYKa ABMKETCS NOJ ACHCTBHEM CHIIBI BCEMHPHOTO TATOTEHHUS MO JIUIUITHYECKOU
opOuTe, MpU4eM M3BECTHO, YTO MAKCHMAJIbHOE 3HAYEHUE YIJIOBOH CKOPOCTH PAaBHO (;, MAaKCHUMajb-

HOE 3HAYEHHE PACCTOSHMSA OT JABMXKYILIEWcss Todku a0 (okyca (LEHTpa MOjs) paBHO p,, OojiblIas

v 2 - o
noixyoch opoutsl paBHa a. Haiitm: 1) koHcTanty c=p ¢, 2) MHUHUMaJIbHOE 3HAUYECHUE YIIOBOU

CKOpOCTH, 3) aOCONIOTHYIO BEJIMYHMHY CKOPOCTH TOYKH B TOT MOMEHT BpPEMEHHM, KOTJa YTJOBas CKO-
POCTh MHUHHMMAJIbHA.

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaumns no QUCLUMNIIMHE OCYLLECTBMNSIETCS C NOMOLLLIO CeayoLmX
OLIEHOMHBIX cpeacTB: cobecedosaHue rno bunemam 3adyema.

BuneTbl k 3a4eTy hopMuMpyOTCA M3 3a4aHMIN aHANOMMYHbIX 3a4aHUS KOHTPOSbHbIX PaboT.

BapnaHT 1 1. Tsoxenas OycWHKa IBIDKETCS MO TIAIKOW MPOBOJIOKE IOJ NEHCTBHEM CHIIBI TsDKecTH. dopma mpoBo-

2
JIOKH ONHUCBIBACTCS YpaBHEHUsIMH ) = X — X, z=0 (och Oy HalpapjeHa BEPTUKAIBHO BBepX ). COCTaBUTh ypaBHEHHE
nBwkeHus OycuHkH ( ypaBHeHue Jlarpamxka 2-To popa ).
2. Marepuanbnas Touka A Maccel 60 2 B IUIOCKOCTH Oxy ABIKETCSL 10 KpHBOH ) = {2 X 1O 3aKoHy x(t) =rt

cm. MarepuanbHas Touka B maccel 50 2 coemMHEeHa ¢ TOYKOW A HEBECOMBIM CTepKHeM JUMHBI 40 cu ¥ TakKe IBHXKET-

ca B mnockoern OXY, npuuem yron @ = Z(€,,AB), wsmenserca no saxony ¢(t) :ﬂ(l‘z +t) pao. Haiitn ummymse

cuctembl { A, B} B MOMEHT BpemeHH @ = |
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3. Ha ropmsoHTansHON MiatdopMe UIMHBEI 8 M HAXOISTCS TPHM YeJloBeKa : MepBbli ( Maccel 70 KT') CTOMT Ha JICBOM KOHIIE IUIaTdop-
Mbl, Bropod (Maccel 80 kr) — Ha mpaBoM, a Tperuid ( Macchl 50 Kr) — pOBHO mocepequHe. B kakoMm HampaBieHMHM M Ha KaKoe pac-
CTOSIHUE JIOJDKEH OBbLT TEpPeMECTUTBCS TPETHil UesoBEK, €CIM IEpBble JBa MOMEHSUIMNCh MECTaMH, a cama IUiardopma ocTanach B IPex-
HEM TIOJIOXKEHHH ?

BapnaHT 2 1. Tsoxemass OycHMHKa IBIDKETCS IO TJIaJKOH IPOBOJOKE IOA JAeHcTBHeM cmibl Tshkectn. ©opma mpoBo-

2
JIOKH OIMCBIBAETCA ypaBHEHMsMH Z = COS™ X, Y = 0 (oce Oz nanpasnena BeprHKambHO BBEpX ). COCTABUTH ypaBHE-

HUe JBIXKeHHs1 OycwHkH ( ypaBHeHwe Jlarpamka 2-To pona ).

N 3 ¢
2. MarepuanbHas Touka 4 Maccel 50 ¢ B IIOCKOCTH Oxy IBIDKETCS TI0 KPUBOW ) = X~ MO 3aKOHYy x(t) =e com.

MarepuansHasg Touka B maccel 20 2 coeinHEHa C TOYKOW A HEBECOMBIM cTepHeM UmHBI 30 cu W Takke IBIDKETCS B
2

- 35 T
TIOCKOCTH Oxy, npu4eM yroin @ = Z(ex,AB)H U3MCHSCTCS MO 3aKOHY g{)(l‘) = T pao. HaliTu uMIyIIbC CHCTEMBI

{4,B} B MOMeHT Bpemenu [, = 1e

3. Ha ropmonransHoi 1wiarpopme mmHbI 12 M 1 Maccbl 3000 K HAXOAATCST TPU 4YENIOBEKa : IepBbId ( Macchl 50 KT ) CTOMT Ha Jie-
BOM KoHIle miatdopmbl, Bropoit (maccel 100 kr) — Ha mpaBoM, a Tperuii ( Maccel 60 Kr) — POBHO TocepeauHe. B KakoMm Hampasie-
HUM U HA KaKO€ PacCTOSHUE TEpEeMECTHTCs IUIaTdopMa, €ClM IEpBhIe /1Ba YeJIOBEKA MOMEHSIOTCS MECTaMH, a TPETHH CTAHET PSIOM C
NEPBBIM?

KOHTpOnbHO-M3MepuTenbHble Matepuanbl NPOMEXYTOYHOW aTTecTaumm BKMYalT B cebs
TeopeTnyecKkne BOMPOCHI, NO3BOMSAIOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA N NPaKTU4eCcKoe
3agaHue, No3BosisoLLEee OLEHNTb CTeneHb CHOPMUPOBAHHOCTM YMEHN 1 HasblkoB. KM coaep-
XUT OBa TeopeTU4ecKknx Bonpoca 1 ogHO NpakTnyeckoe 3agaHue.

YpoBeHb
Kputepun oueHMBaHNs: kKOMNeTEHLNI cchopmmpo- Llkana oueHok
BaHHOCTM
KOMMNeTeHUnn
Obyyarowutics 8 nonHouU mepe gnadeem meopemudeckumu ocHogamu | [1o8bIteHHbIl 3aumeHo
OucyurnnuHbl, yMeem cesi3amb MeOopUlo C fpakmukol, 0oKasbleamb ypOo8eHb

meopembl U pewamp 3adayu, enadeem Mamemamu4yecKum arnnapa-
mowm rpu peweHuu 3adad, ocyujecmernsiem fnposepKy adeksamHocmu
molenel, aHanusupyem pe3yfbmambl, oyeHusaem HalexHoCmb U
Ka4ecmeo QyHKUUOHUPO8aHUs

Obyyarowutics enadeem meopemudeckuMu ocHogamu ducyunnuHel; 8 | basoeblil ypo-
uesiom, ymeem cesizamb Meoputo C Mpakmukol, ymeemookasbigamb 8EHb
meopembl U pewamb 3adadu, HO Oornyckaem He3Ha4YumesibHble
owubku, Hemo4yHocmu, enadeem mMamemamu4yecKkuM arnrnapamom npu
peweHuu 3adady, ocywiecmesisiem rpoeepky adekgamHocmu mooesned,
aHanusupyem pe3ynbmambabl

Obyvarowutics 4yacmuyHo enadeem meopemudYeckumMu oOcHogamu [Nopoeosnili

ducyurnuHbl, Gonyckaem cyuwecmeeHHble OWUbKU nMpu peweHuu 3a- ypOo8eHb
day, He ymeem c8si3amb MEeOoPUK0 C MPaKMUKoU.
Obyyvarowutica O0eMOHCcmpupyem Ompbi8OYHbIe, hpacMeHmMapHbIe - He 3aumeno

3HaHus, doryckaem epybbie owubKu.

20.3 PoHA oUEeHOYHbIX cpeacTB ch)OPMUPOBAHHOCTM KOMMNETEHLUN CTYAEHTOB, pe-
KOMeHAyeMbI AN npoBeAeHUs AMarHoCTUYecKkux paéor

1) 3aKkpbITble 3aaaHua (TecToBble):

1. MarepuanbHasi TOUYKa JBHXKETCS MOJ JIEMCTBHEM W3BECTHOM cuibl. M3 mepe-
YUCJICHHBIX XapaKTEPUCTUK JIBHXKYIIEHCS TOUKU JJISI ONPEACTICHUS] KUHETUYE-
CKOM DHEPTUU TOYKH HEOOXOTUMBI:



A) Macca

B) ckopocTh
C) yckopeHnue
D) cuna

BapuaHTBI OTBETOB:
1. AuB

2. AuD

3. AuC

4. A,CuDD

OTtBerT: 1
UZ

Pemenue: q)OpMyjla JJIA BBIYMCIICHUA KUHETUYECKOMN OHCPIUHU , IIOQTOMY

HY>KHO BBIOPAaTh MAacCy U CKOPOCTb.
2. Bropoii 3akoH HproToHa nMeeT cienyronyo GopMyJIUpOBKY:
l. CymecTBYIOT TaKHE€ CHCTEMbl OTCYETa, B KOTOPHIX CBOOOJHBIC TeJa
JIBWKYTCS MPSIMOJIMHEITHO U pABHOMEPHO.
2. cuna ecTh IPOU3BEICHUE MACCHl HA YCKOPEHUE.
3. CWJIBI B IPUPOJI€ BO3HUKAIOT CUMMETPUYHBIMU MTApaMH.
4. nBa Tena B3aMMOJCHUCTBYIOT IPYT HA Jpyra ¢ CUJIaMH, PAaBHBIMU 110 MOAYJIIO,
HO TIPOTUBOMOJIOKHBIMU IO HAIIPaBJICHUIO.
Otser: 2
Pemenue: Bropoii 3akon HproToHa mmeeT ciienyronryo GOpMyIUpPOBKY: CUiIa
€CThb IIPOU3BEIECHNE MACCHI HA YCKOPEHHE.
3. Bropoii 3akon HeroToHa:!

—

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

-

Pewrenue: Bropoit 3akon HeroToHa: F = ma

4. MarepuanbHas ToO4Yka ABuUraercs no kpuBoi f(x) B mimockoctu Oxy. Torma
YUCJIO CTeneHel CBOOO bl 9TON TOUYKH PaBHO:

1. 1
2. 2
3. 3
4. 4

Ortsert: 1
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Penienue: monoxeHne TOYKH MOKHO OJTHO3HAYHO OTPENEIUTh KOOPANHATON
x. OTcrozia uncio creneHeit cBo0o bl paBHO 1.

5. Mmmynec Tena:

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

— -
Pemenune: Umnyinsc Tena p = mv

2) OTKpbITbIE 3a4aHUg:

1. MakcumanbHO€E yJaJleHue CIIyTHUKA OT LEHTpajbHOro tena B 10 pa3 6ombie
MUHUMAaJIBHOTO. BO CKOJIBKO pa3 MakcHUMalbHas yIiioBas CKOPOCTh OOJIble

MUHUMAJIBLHOM?
OtsBeT: 100
2
[¥1]
Pemenne: “max = Pmax — 10
Wanin pm:’n

1
2. Ecam skcueHTpucUTET OpOUTHI CIIyTHUKA PABEH 3> TO BO CKOJILKO pa3 €ro

HanOOJIBINAs YTII0Basi CKOPOCTh OOJIbIIIe MUHIMAILHOMN ?
OtBeT: 4

2
max __ Pmax __

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

1+&

3. Yemy paBHO yCKOpeHHE B M/c%, coobimaeMoe ey maccoi 20 kr cutoit 120H?

OtBerT: 6
F 120
Pewenne:a = —=—==6
m 20
4. Tperuii 3akoH Kemnnepa M0XHO 3anucarh Kak
Y  aj
T2 3
Ty a

I'ne T-nepuos oOpalieHus MIIaHETHl U @ — O0bIIas [...] OpOUTHI TIAHETHI.

BceraBbTe nponyieHHoe CioBo.
OTBeT: noyocs.
Pemenue: popmynupoBka Tpetbero 3akona Kemnepa 3Byuut tak: KBagpatsr
NepHoA0B 00paIIeHUs IIaHET OTHOCATCS KaK KyObl OOJIBIINX MOJTYOCeH Ux
op6ut. IIponyiieHHoe ci0BoO — NOIYOCh.

5. BcraBbTe NpoONyIIeHHOE CIOBO B TEOPEMY 00 UBMEHEHUH UMITYJIbCA CUCTEMBI:
[lenTp Macc cucTeMbl MaTepUAIbHBIX TOUEK JBUKETCS TaK, Kak Oy/ATO B HEM
COCPEIOTOYEHA BCH [...]| CUCTEMBI U HA HETO IEUCTBYIOT BCE BHEILIHUE CUJIBI.
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OTBeT: Macca
Pemenue: [leHTp Macc cucTeMbl MaT€pUATIbHBIX TOUEK JIBUKETCS TaK, KaKk
OyaITO B HEM COCPEAOTOYCHA BCS MAacca CUCTEMBI M U HAa HETO JACHCTBYIOT BCE

BHEIIHUE CUJIbI F.

Kputepum un wkanbl oueHnBaHnsa 3agaHmmn ®0OC:

1) 3apaHuga 3akpbIToro Tvna (BbI6GOP 0QHOro BapuaHTa oTBeTa, 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 BEpPHble OTBEThI;
o 0 6Gannos — ykasaH x0Tl 6bl OANUH HEBEPHbIN OTBET.

3) 3agaHug 3akpbiTOoro Tna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeaeneHbl BEPHO;
e 0 6annoB — xoTsa 6bl 0O4AHO CONOCTaBEHNE ONpeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

5) 3apaHung oTkpbITOro TMNa (4YMcrno):

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

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30OBaHUIO NpU NpoBeAeHUU Aua-
rHOCTUYECKUX paboT C Lenbio OLEHKU OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUSI AaHHOWM
AUCLUNIUHBI (3HAHUW, YMEHUIN, HAaBbIKOB).



