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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

61.0.20 TeopeTunyeckasi MexaHuka
1. Kog u HaumeHoBaHue cneuunanbHocTu: 01.05.01 hyHAamMeHTanbHble MaTeMaTuka u me-
XaHuka
2. Cneumanusauma: CoBpeMeEHHble MeTodbl Teopun PYHKLMUA B MaTeMaTUKE U MEXaHWUKe
3. Ksanudumkauma BbinyckHuka: Martematuk. MexaHuk. Npenogaesarternb
4. dopma oby4yeHUA: oyHas

5. Kachenpa, oTBevarowan 3a peanmsaumio AUCUUNNNHbI: PYHKLMOHANBHOIO aHanusa u
onepaTopHbIX ypaBHEHWI

6. CocTtaButenu nporpamMmmbl: CanpoHoBa TatbsHa KOpbeBHa, K.40.-M.H., MaTeMaTnyeCcKunin
dakynbTeT, kKadenpa PyHKLMOHANBHOrO aHanm3a u onepaTopHbIX ypaBHEHUI

7. PexomeHgoBaHa: HMC maTtematnyeckoro dakynbTteta, npotokon Ne 0500-03 ot
28.03.2024

8. YuebGHbIn roa: 2026-2027 CemecTp(bl): NATbIW, LLECTON



9. Llenu 1 3agaym y4e6HOM ANCLUNIINHBI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S611sI0MCs:

- n3yyeHne obLLMX 3aKOHOB, KOTOPbIM MOAYNHAIOTCA ABMXEHME U paBHOBECUE MaTepu-
arnbHbIX Ten 1 BO3HMUKaoLWMe Npy 3TOM B3aMMOOENCTBUA MexXay Tenamu, a Takke osnageHue
OCHOBHbIMW anropuTMamMu UCCNeaoBaHNA PaBHOBECUS U OBUXKEHUS MEXaHUYECKUX CUCTEM.

3adayu y4yebHoU OuCyUMNIUHBI:

- U3YYEeHNEe MeXaHM4YEeCKON KOMMOHEHTbl COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBbI
Mupa, NOHATUN U 3aKOHOB TEOPETUYECKON MEXAHWUKN;

- OBNageHne BaxXHENLWMMN MeToOAaMUN PELLEHNA Hay4YHO-TEXHUYECKUX 3ada4y B obnactu
MEXaHWKN, OCHOBHbIMW anropuTMamMn maTemMaTU4ecKoro MOoAeNnnpoBaHUS MEXaHUYEeCKUX SB-
nexHun;

- hbopmupoBaHMe YCTOMYUBBIX HABBIKOB MO NPUMEHEHUI0 dyHAAMeEHTanNbHbIX NOMoXe-
HUN TEOPETMYECKON MEXAHUKM MPU HAYYHOM aHanuae cuTyauuin, C KOTOPbIMU NHXEHEPY Npu-
XOOUTCS CTankuBaTbCs B XOA4e CO34aHUA HOBOW TEXHUKU U HOBbIX TEXHOSOMI;

- O3HaKOMJIIEHME CTYLEHTOB C UCTOPMEN U NTOTMKOWN PasBUTUS TEOPETUYECKON MEXAHUKMN.

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OMNOIM: aucumnnuHa «TeopeTudeckas me-
XaHuKa» aBnaeTca obasaTenbHon aucumniunHon bnoka b1.

OCHOBHbIE OMCUUNIIMHBI U NX pa3genbl, HeobxoauMble A51s1 YCBOEHUS Kypca

«TeopeTnyeckaa MexaHuKa»:

— MaTemMaTU4eCcKkun aHanms (npoussoaHasa n guddepeHuman QyHKUNN, HeonpeneneHHbIN

N onpeeneHHbI HTerparbl, YacTHble NPOU3BOAHbIE);

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

— audbdepeHumnanbHble ypaBHeHUs (ouddepeHumnanbHble YpaBHEHNA NepBoro nopsiaka, nv-
HenHble anddepeHUnanbHble YpaBHEHUSI N CUCTEMDI);

— NuHenHas anrebpa (MaTpuubl, onpegenuTenn).

AvcumnnuHa «TeopeTudeckas MexaHuka» SBnaeTcs Heobxoaumon NS yCBOeHUs
y4eOHbIX KypCOB MO MateMaTU4eckuM MoAensiM MexaHU4eckux cUcTem, MaTeMaTU4YeCKUM Mo-
AensaMm cneumanbHOW TeoOpUM OTHOCUTENBHOCTU, hU3UKe.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUs No gucuunnuHe/mMoayno (3HaHUS, YyMeHUS,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3yribTaTaMu OCBOEHUs1 o6pa3oBaTeribHON
nporpamMmbl (KOMNETEHLUUAMU) U MHAMKATOPaMM UX AOCTUXKEHUA:

Kopn HasBaHune kom- Koabl NHankaTopbl MnaHupyemble pesynbTaThl
neTeHUuu 06y4eHus
CnocobeH Haxo- | OlK-1.1 | Obnapaet 6a3oBbIMM 3Ha- | 3HaTb: 6a3oBble 3HAHWA, MO-
anTb, opmMynu- HUSIMK, MONyYeHHbIMU B 00- | NyvyeHHble B obnactn mare-
OnK-1 poBaTb 1 pelaTb nactm MaTeMaTuU4yeckux W | MaTU4eckmx u (unu) ecrect-
aKTyanbHble " (Mnn) ecTeCTBEHHbIX HayK. BEHHbIX HayK.
3HauuMble npo-
6nemMbl  yHaa- YMeeT wucnonb3osaTb 6a30- | YMeTb: wcnonb3oBaTte 6a30-
MeHTafbHOIl Ma- OlMK-1.2 | Bble 3HAHWSI, NOSYYEHHblE B | Bble 3HAHMSA, MOSYYEHHbIE B
TeMaTUkM U Me- obnactm MarteMaTuyeckux W | 0bnactu MaTeMaTUyeckux W
XaHUKM. (Wnn) ecTecTBeHHbIX HayK, B | (MN) eCTECTBEHHLIX HayK, B
npodeccMoHanbHoM fes- | npodeccnoHanbHoM AesiTenb-
TENbHOCTM. HOCTW.
OMK-1.3 | meeT HaBbiku Bblbopa Me- | Bnagetb: HaBblkamu Bblbopa
TOAOB pelleHna 3ajad npo- | MeToaoB  pelleHus  3agad
deccroHansHom AesaTensbHo- | npodeccruoHanbHo aes-
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CTM Ha OCHOBE TeopeTude-
CKMX 3HAHWN.

TENbHOCTU Ha OCHOBE Teope-
TUYECKUX 3HAHUN.

12. O6bem AUCLUMNIIMHBI B 3a4€THbIX eauHULax/yacax B COOTBETCTBUU C y4EOHbIM
nnaHom — 7/252.
dopmMa NpoMeXyTo4YHOM aTTecTauum — 3ayeT (cemecTp 5), ak3ameH (cemecTp 6)
13. TpyAoeMKoCTb No BMAam y4yebHou paboTbl
TpyooemMKocTb
Bug yuebHon paboThl Mo cemecTpam
Ay P Bcero P
ceMm. 5 ceM. 6
AyOuTOpHbIE 3aHATUSA 118 68 50
nekumnm 68 34 34
B TOM 4uUChe: npaxkTn4eckne 50 34 16
nabopaTopHble 0 0 0
CamocTosiTenbHas paboTa 98 40 58
B TOM 4YmMChe: KypcoBas paboTa (NpoekT) 0 0 0
dopMa NpoMEXYTOYHOM aTTecTaumm
36 0 36
(3k3ameH — 36 yac.)
Wroro: 252 108 144
13.1. CopepxaHue AUCLUUNIIUHDI
Ne n/n Peanusauuns
HanmeHoBaHue pasgena paspena anc-
CogepxaHue pasgena AMCUUNIUHBI LUMUMAWHBI C No-
AUCUUNIUHBI N
MOLLIbKO OHITAMNH-
Kypca, QYMK *
1. Jlekuum
1.1 TpaekTopusi, 3aKOH ABMXEHUHA, CKOPOCTb TOYKW, YCKO-
~ https://edu.vsu.ru/co
PeHue TOuKM, Teopema O CIIOXEHWM CKOPOCTeN, yrmo- | | oo o =0 o =0
KuHemaTuka. Basi CKOPOCTb TBEPAOro Tena, Teopema Junepa O CKo- | 74 "
poCTsX TOYeK TBepgoro temna, Teopema Kopuonwuca.
MnockonapannensHoe ABUXEHME.
1.2 3akoHbl HblOTOHA, ypaBHEHMS OBWXEHUS MaTepuanb-
HOM TOYKW B _ | https://edu.vsu.ru/co
0EeKapTOBbIX U €CTECTBEHHbIX OCAX, TEO . .
urse/view.php?id=70
PeMbl [UHAMUKVU TOYKM, MepBble UHTErpanbl ypasHe- | 74
HUN OBWXeHund. [1BmxeHne nog AeNCTBUMEM LieHTparb-
OvHamuka TouKN. HOW cunbl, 3akoHbl Kennepa, ABWXeHWe No NoBEpPXHO-
CTM N KpuBOM (TOYKa CO CBA3bH), peakumn CBs3en,
TeopemMa 00 WM3MEHEHMM 3SHepruu Anst HecBOOOAHOM
TOYKM, OTHOCUTENBHOE [OBWKEHWE U OTHOCUTENbHOE
paBHOBECUE TOYKU CO CBA3bH, BEC Tena Ha 3emre.
CBsian 1 ux knaccudukaumsi, 0606LLeHHbIe KOOpaWHa- httDSi/./edU-VSlg)-FUiCO
1.3 Thl 1 OBOBLLUEHHbBIE CUMbl, CUTbI BHYTPEHHUE U BHeLw- | USE/VIew.php?id=70
[nHammka cucTemMbl TOYEK. 74
HWE, TEOPEMbI OUHAMUKN CUCTEM, NEPBbIE UHTErparnsl
YPaBHEHUI OBMKEHUS U 3aKOHbI COXPaHEHWSI.
2. MpakTuyeckme 3aHATUA
2.1 TpaeKkTopusi, 3aKOH ABMXEHUSA, CKOPOCTb TOYKU, YCKO-

Knnemartuka.

peHne TOuYKM, Teopema O CIOXKEHWUU CKOPOCTeW, yrio-
Bas CKOPOCTb TBEpAOro Tena, TeopeMa Jiiniepa o CKo-
poCTAIX TOYeK TBepaoro Tena, Teopema Kopuonwuca.
MnockonapannensHoe ABUXEHNE.

https://edu.vsu.ru/co
urse/view.php?id=70
74
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2.2 3akoHbl HblOTOHa, ypaBHEHMS OBWXEHUS MaTepuanb-
HOM TOYKW B AEKAPTOBbLIX M ECTECTBEHHBIX OCSiX, Teo- | fibs//edu.vsu.ru/co
urse/view.php?id=70
pembl AMHaMWKW TOYKW, MepBble WHTerpansl ypasHe- | 7,4
HUN OBWXeHund. [1BwxeHne nog AeNCTBUEM LieHTparb-
[OvHaMuka Touku. HOW cunbl, 3akoHbl Kennepa, ABMXeHMEe NO NMOBEPXHO-
CTU U KPMBOWM (TOYKA CO CBS3blD), peakumMnm CBSA3eWN,
TeopemMa 00 WM3MEHEHMM 3SHepruu Anst HecBOOOAHOM
TOYKKW, OTHOCUTENBHOE [ABWKEHWE U OTHOCUTENbHOE
paBHOBECUKE TOYKMN CO CBA3bIO, BEC TeNa Ha 3emne.

2.3 CBA3n 1 ux knaccudukauusi, 0606LLeHHbIe KoopanHa- httDSi/./edU-VSlf)-.fU/CO
Tbl M OBOBLUEHHBIE CUMbI, CUMbl BHYTPEHHUE U BHeLw- | YSe/View.php?id=70

[MHamM1Ka cUCTEMbI TOYEK. 74
HVe, TeopeMbl AMHAMUKA CUCTEM, MepBble UHTerpansbi
YpaBHEHMWIN ABWXEHNS 1 3aKOHbI COXPaHEHWS!.
/13.2. Tembl (pa3aenbl) AUCUUNIINHBI U BUAbI 3aHATUN
Ne | Buabl 3aHATUI (4acoB)
HaumeHoBaHwue pasge-
n/ Mpaktuye- | Nabopa- CamoctosaTtensHas | KoHTponb
na gucumnnIimHbl Jlekunn Bcero
n ckue TOPHbIE paborta
1. KuHematuka. 20 20 20 0 60
2. [nHamMmunka TouKn. 18 18 20 0 56
3. [dvHamunka cuctemsl 30 12 58 136
TOYeEK. 36
Toro: 68 50 98 36 252

14. MeToau4yeckue ykasaHusl onsi o6yyarowmxcsi No 0CBOEHUIO0 OUCLUNIIUHBI

OcBoeHVe gvcuMNNUHBLI NpeanonaraeT He Tonbko obsi3aTenbHOe MocelleHne obyyarowumcsa ayauTop-
HbIX 3aHATUIN U aKTUBHYIO paboTy Ha HMX, HO U CAMOCTOSTENBbHYIO Y4eBHYI0 OeATENBHOCTb, HA KOTOPY OTBOAUT-
cs 80 yacos.

CawmocTosiTenbHaa y4yebHas OeATenbHOCTb CTYAEHTOB MO AUCUUNIMHE «TeopeTvdeckas MexaHWukay
npegnonaraeT BbIMONIHEHWE CreayoLWNX 3a4aHNN:

1) camocTosATeneHoe M3yyeHne y4ebHbix MaTepuanos no pasgenam 1-3 ¢ UCNONb30BaHNEM OCHOBHOW U
OONOMNHUTENBbHOW NUTEpPaTypbl, UHPOPMALIMOHHO-CNPAaBOYHbIX Y MOUCKOBbLIX CUCTEM;

2) NoaroToBKy K TEKYLUMM aTTecTauMsM: BbINOMIHEHNE OMALUHUX 3a4aHuiA, CaMOCTOSTENIbHOE OCBOEHME
NMOHATUWHOrO annapara no Kaxaown Teme.

Bonpocbl NEKUMOHHBLIX M MPaKTUYECKUX 3aHATMI OBCYXOalTCa Ha 3aHATUSX B BMAe YCTHOro onpoca —
WMHAMBUAYANbHOrO U PPOHTanNbHOro. MNMpu NOAroToBKE K NEKUUOHHBIM M MPAKTUYECKUM 3aHATMSAM, obydarowmmcs
BaXXHO MOMHUTb, YTO UX 3afaya, oTBeYasd Ha OCHOBHblE BOMPOCHI MNaHa 3aHATUSA U OOMNOMNHUTENbHbIE BONPOCHI
npenogaBaTens, NokasaTb CBOW 3HAHUSA U KPYro3op, YMeHue Normyeckn NocTpouTb OTBET, BageHue matemaTu-
YecKuM annapaTtom M UHble KOMMYHUKaTUBHbIE HAaBbIKW, YMEHUEe OTCTanBaTb CBOK NMPOEeCCUOHAarbHYI0 NO3ULIMIO.
B xoge ycTHOro onpoca BbISIBMSAKOTCA AeTanu, KoTopble N0 KakMm-TO NpUYMHaM okasanucb HeJoCTaTOYHO OC-
MbICIEHHBbIMU CTyAEHTaMn B xo4e Y4YebHbIX 3aHATMI. Tem caMbiM OMpOC BLIMOMHAET BaXKHENLW e o0yyaroLLyo,
pa3BMBaIOLLYI0 1 KOPPEKTUPYIOLWYD (DYHKUMW, MO3BONSET CTyAeHTaM y4yecTb HegopaboTku u m3bexaTtb ux npwu
NoAroTOBKE K MPOMEXYTOYHBIM aTTecTauusim.

Bce BbINONHAEMble CTyAeHTaMU CaMOCTOSTENbHO 3a4aHnst (BbIMONTHEHWE KOHTPOSMbHOW paboThl U Mpak-
TUYECKUX 3agaHuin) noanexaT mnocrnegyloLwen nposepke npenogasaTenem. PesynbTatbl TeKyWwux aTTectauun
YUMTbIBAKOTCS NpenogaBaTenemM npu NnpoBegeHUn NpoMexyTodHon attectaumm (5 cemecTtp — 3ayeT, 6 cemecTp —
3K3aMeH).

Y4yebHble nocobusi Mo OaHHOMY Kypcy pasMelleHbl Ha cante https://vk.com/t meh. Ha atom e
cante npenopjasaTenb nNybnukyeT BcroMoraTerbHble MaTepuanbl M yKa3aHus Mo M3yyaeMblM B OaHHbIN
MOMEHT BOMNpocam, NporpaMmMbl KOMNfOKBUYMOB W T.A.

[Ona n3yyeHns Kypca TeopeTU4ecKON MeXaHWKM HeobXxoauMO MMeTb COOTBETCTBYHOLLYIO MaTtemaTuye-
CKyl0 noAroToBKy. Bo Bcex pasgenax Kypca LUMpPOKO UCMNOonb3yeTcsi BekTopHas anrebpa. Heobxognmo ymeTb Bbl-
YNCNATb MPOEKLMN BEKTOPOB Ha KOOPAWHATHBIE OCK, HAXOAUTb reoMeTpuyYeckn (MOCTPOEHMEM BEKTOPHOMO Tpe-
YronbHVKa UM MHOTOYrofIbHUKa) U aHanuMTnyeckn (Mo NpoekuMsmMm Ha KOOpOMHaTHbIE OCK) CYMMY BEKTOPOB, Bbli-
YNCNATb CKarnsipHOE N BEKTOPHOE MPOu3BeAEHMS ABYX BEKTOPOB M 3HATb CBOWCTBA 3TUX MPOU3BEAEHWN, @ B KU-
HemaTuke 1 guHamuke — anddepeHumpoBaTb BekTopbl. Hago Takke ymeTb CBOOOAHO MONb30BaTLCS CUCTEMOW
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NPSMOYTONbHbIX AEKApTOBbIX KOOPAMHAT Ha MIOCKOCTU U B MPOCTPAHCTBE, 3HaTb, YTO TaKoe eQUHWNYHbIE BEKTOPbI
(OpTbl) 3TX OCEN U KaK BblpaXkatoTCsi COCTaBMSAIOLLME BEKTOPA MO KOOPAMHATHBIM OCSM C NMOMOLLIbIO OPTOB.

Onsa vM3ydeHus KMHeMaTuKM Hago COBEpLUEHHO CBOOOAHO ymeTb AuddepeHumpoBaTe YHKLUN OAHOMO
nepemMeHHOro, CTpouTb rpadukn aTux (OYHKUWUA, ObiTb 3HAKOMBIM C MOHATUSIMU O €CTECTBEHHOM TPEXIPaHHWKE,
KPMBM3HE KPUBOWM M paguyce KpMBU3HbI, 3HAaTb OCHOBbI TEOPUUN KPUBLIX 2-T0 MOPSAKa, N3y4yaeMon B aHanutmde-
CKOW reomeTpum.

[nsa n3yyeHnss gUHaAMUKN Hago YMETb HaXOAWUTb MHTEerpansl (HeonpeaeneHHsle 1 onpeaeneHHble) oT Npo-
CTENWNX PYHKUUIA, BBIMUCAATL YacTHble NPOU3BOAHbIE U NOMHbIN AudydpepeHuman (OyHKLMI HECKOMNbKUX nepe-
MEHHbIX, a TaKke YMeTb MHTerpnpoBaTb AnddepeHumnansHblie ypaBHeHUs 1-ro nopsgka ¢ pasgensowmmMmcs ne-
peMeHHbIMU 1 NUHENHbIE auddepeHumnansbHble ypaBHeHUs 2-ro nopsgka (0gHOpoaHbIe U HEOAHOPOAHbIE) C Mo-
CTOSIHHBIMU KO3 PULMEHTAMN.

Mpun n3ydyeHun matepuana Kypca no y4ebHuKy (KOHCMEKTY) HYXXHO, NPeXAe BCEro, YACHUTb CYLLEeCTBO Kax-
OOro usnaraemoro Tam Bonpoca. [[naBHoe — 3TO NOHATb U3MNOXEHHOE B y4ebHMKe (KOHCMEKTE), a He “3ayynTb’.

HokasatenbcTBa Hago yMeTb BOCNPOU3BOAUTE CAMOCTOSATENBHO, MOHSIB MOEH AOKa3aTenbCTBa; NbITaTbCs
NpoCTO MX "3aydmBaTtb" HE crefyeT, HUKaAKOW NOSb3bl 3TO HE NPUHECET.

Ocoboe BHMMaHue crnegyeT yaoenutb NPUoOpeTeHUI0 HaBLIKOB peLUeHnst 3afadv; TeopeTUYecKMe 3HaHus
HaZo Hay4YUTbCH NPUMEHATb Ha NpakTuke. [ina atoro, M3y4yMB MaTepuan gaHHOW TeMbl, Hado pa3obpaTtbes B pe-
LIEHUNSIX COOTBETCTBYHOLLMX 3aJad, KOTopble NpuBoaATCs B y4ebHuKe unm obcykaarTcsa Ha 3aHAaTUsX. 3atem pe-
LUMTE CaMOCTOATENbHO HECKONbKO aHanornyHblx 3agay ns cbopHuka sagad WM. B. Mewepckoro. Pa3bupas u pe-
was 3agayum, obpalwjante BHUMaHWe Ha TO, Kakue MosnoXeHns Teopun NPUMEHSIIOTCS.

15. NepeyeHb OCHOBHOW U AONOJNIHUTENILHOWN NUTEpaTypbl, PeCypCoOB UHTEPHET, HeOO-
XOAUMBbIX ANA OCBOEHUA AUCLUMIIUHDI

a) ocHoBHas nuTeparypa:

Ne n/n NcTouHmk
Byxronby H.H. OcHoBHOW Kypc TeopeTuyeckon MexaHuku : YuebHuk ans roc yH-to / H.H. Byxronsu; B ne-
1. pepabotke u ¢ gononHeHmamn C.M. Tapra. — Y.2: InHamuka cuctembl MaTepuanbHbix Todek .— M.: Hay-

ka,1972 .— 332c. (cm. https://vk.com/t meh?w=wall267966804 3)
AnzepmaH M.A. Knaccuuyeckas mexaHuka : [yuebHoe nocobue] / M. A. AirizepmaH .— M. : dusmatnut, 2005

.—378c.
Mewepckuin U.B. 3agaumn no TeopeTnyeckon mexaHuke : yuebHoe nocobve ansi ctyq. By3oB, 00y4. N0 TEXH.
3. cneumansHoctam / W. B. Mewwepckun ; nog peg. B. A. Nanemosa, [. P. MepkuHa. — CIM6. [v ap.] : NaHb,

2006 .— 447 c. (cm. https://vk.com/t_ meh?w=wall267966804 64 )

6) OONnoJIHUTEeNbHada nutepartypa:

Ne n/n MICTOYHMK
4 ApHonba B.U. Matematnyeckne MeToabl KNacCcM4ecKon MexaHuku : yyebHoe nocobue onsa ctyq. yH-ToB /
) B.W. ApHonbg .— M. : Hayka, 1974 .— 431 c.
MapkeeB A.ll. TeopeTuyeckas mexaHuka : Yueb. nocobve Ans cTyd. MexaHuko-mart. cneu. yH-ToB .— M. :
Hayka, 1990 .— 414 c. (cMm. https://vk.com/t meh?w=wall267966804 3)
C6opHVMK 3agay No TEOPETUYECKON MexaHuKe : YyebHoe nocobue ans ctyaeHToB BTy30B / [H.A. BpaxHu4eH-
ko, B.J1. Kan, B.J1. MuHuGepr n ap.] ; noa pea. H.A. BpaxHuyeHko .— M. : Bbicwas wkona, 1986 .— 479 c.

5.

6.

B) MHCpOPMALIMOHHbIE 3MEKTPOHHO-00pa3oBaTeNbHbIE PECYPCHI:

Ne n/n Pecypc

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

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

9. https://www.youtube.com/c/NAUKAO/playlists?view=50&sort=dd&shelf id=3 — nekumn ydyeHbix MIY (me-
XaHUKo-MaTeM. -T)

16. NepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHust ANs CamocTosATeNbHOM paboTbl

Ne n/n McTOYHMK

1 Batb M.WU., MxaHenupse IN.10., Kenb3oH A.C. TeopeTuyeckass MexaHuka B npMMepax u 3agadax. Tom 1.
2 MonsixoB H.H. TeopeTuyeckas MmexaHuka : [y4ebHVK Ansi By30B NO HanpaBreHusIM 1 cneuuanbHOCTAM
"MatemaTuka" n "Mexanuka"] / H.H. Monsxos, C.A. 3enxkga, M.IN. KOwkos ; nog pea. MN.E. ToscTuka .— 2-e



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
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n3g., nepepab. n gon. — Mockea : Bbicwas wkona, 2000 .— 591, [1] c.

3 Mpsaako U.H. KuHematuka : koHcnekTbl nekumii / U.H. Mpsagko, b.H. CagoBckuii ; BopoHex. roc. yH-T .—
BopoHex : M3g-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. MNpaako, T.kO. CanpoHoBa. — BopoHex : N3-
gat. gom BI'Y, 2021 .— 48 c. ( https://vk.com/t meh )

5 [MonoxeHune 06 opraHnsauun camocToaTenbHoW paboTel obyyaroLmxcs B BopoHexckom rocyfapcTBeHHOM
YHMBEPCUTETE

17. Obpa3oBaTefnbHble TEXHONOIrMKU, UCNONb3yeMble NpuU peanusaumm y4yebHon amcum-
NSIVHbI, BKNOYasaA AUCTaHUMOHHbIe oOpa3oBaTtenbHble TexHonoruu ([OT), anekTpoHHoe
obyuyeHue (30), cMewaHHOe 0Oy4eHue):

Mpu peanusaumn aUCUMNAMHBI UCNONB3YKOTCA criegyowmne obpasoBaTenbHble TEXHO-
NOrMn: NorM4yeckoe NOCTPOEHWe AUCUMUMNINHBI, YCTAaHOBIIEHNE MeEXNpeaMeTHbIX cBs3en, 060-
3HaYeHNe TEOPETUYECKOrO N NPaKTUYECKOro KOMMNOHEHTOB B y4eOHOM MaTtepuane, aktyanuaa-
UM NIMYHOTO U y4yebHOo-NpodheccrMoHanbHOro onbita Oby4varoLmxcs, BKNIOYEHWE 3MEMEHTOB
ANCTaHLMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOIMNA.

B yactu ocBoeHua matepmana NeKUMOHHbIX U NMPaKkTUYECKUX 3aHATUIA, CaMOCTOSATENMb-
HOM paboTbl MO OTAENbHBLIM pasaenam AUCUUMNINHBI, NPOXOXAEHUS TEKYLLEN N MPOMEXYTOM-
HOW aTTecTaumMm MOXET MPUMEHSTLCA ANEKTPOHHOE OByyYeHne U OUCTaHUMOHHble obGpasoBa-
TenbHble TEXHOSOrMK, B YaCTHOCTU, 3MEKTPOHHbIN Kypc «TeopeTudeckas mexaHuka» (URL:
https://edu.vsu.ru/course/view.php?id=7074) Ha nopTane «ONEeKTPOHHbIN YyHuBepcuTeT BIY».

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHne AUCLUMUNIIUHDBI:
yuyebHasa ayantopus: cneumanmampoBaHHas mebenb

19. OueHo4HbIe cpeacTBa ANs NPoOBeAeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopAnoK OLEHKN 0CBOEHMS 0By4atoLwmnMmcs y4ebHoro matepuana onpeaenseTcs co-
AepXXaHueM crieayoLmx pasaenos AUCLUUNIHGI:

Ne HanmeHoBaHue pasgena Komne- MugukaTopbl focTu- OueHouHbIE CpeacTBa
n/n AvcumnnunHel (Moayns) TeHuus YKEHUS KOMNEeTEHUUN
A _ -~ AOMalLHWe 3afaHnst, KOHTponbHasa pa-
1. KnHemaTtuka. OnK-1 OnK %)I%IK?FCI%K 12, boTa, cobecenoBaHne no Gunertam K
T 3K3aMeHy
_ -~ AOMalLHWe 3afaHnst, KOHTponbHasa pa-
2. [uHamuka To4Ku. OrK-1 OrIK %)%IK?I?SK 1.2, 6ota, cobecefoBaHne no Gunetram K
T 3K3aMeHy
: : JoMallHWe 3afaHus, KOHTporbHas pa-
3. Anramuka cuctemel OlK-1 OnK jéjl-'l’K?_réK 1.2, boTa, cobecenoBaHne no Gunertam K
TOYEK. -1 aK3aMeHy

M pomMeXxyTovHaa aTtTectauna

dopmMa KOHTPOIs — 3a4eT, aK3aMeH MepeteHt BOMPOCoB k dk3ameHy

20 TunoBble OLEHOYHbIe CpeaAcTBa U MeToaMYeCcKUue maTtepuansl, onpegensiowue npo-
Leaypbl OLeHMBaHUA

20.1 TeKywMi KOHTPONb yCNeBaeMoCcTu

KoHTponb ycrneBaeMocTy no AUCUMNIIVHE OCYLLECTBISIETCS C MOMOLLIO CNEAYOLMX OLEHOY-
HbIX CpeaCTB: AOMallHWe 3afdaHusl, KOHTporbHasi paboTta.

20.1.1 MepeyveHb 3apgaHU ANA KOHTPONbHbLIX padoT

KomnnekT 3agaHui ans KOHTpoONbHOW paboTbl Ne1i


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
https://edu.vsu.ru/course/view.php?id=7074

BapwmaHT 1

1. Mypageif ZBH:KeTcH PABHOYCKOPEHHO N0 npsimonrseduoit tponmuke. Hafiti yckoperine Mypapbs,
eI PACCTOSHNE MeXAY TecunakaMu P o ), TemAIMMYE Ha 3TO/ 1POIMEKE, DABHO |, 8 CKOPOCTh MYPABLS
npi npoberannn MUMO RecarHor P a () MPHHUMAeY 3HAYCHUS ) H Uz COOTBEICTBEHHO.

2. Touka M asmxerca no OKpy:KHOCTH paguyca B =1 ¢ newrpom 8 Touke S{0,2) nporss qacosolt
crpenkun. Halith CKOpOCTh M yCKOpeHHE TOYKM B TOT MOMEHT BPEMEHH, KOTJA €€ KOODIAMHALL PaBHLL
(-1,2), ecnn {t) = Z¢2 ( ¢ — yroa (s pagmanax) mexy sexropamn & = (1,0) n SM, t — mpews B
CeKyHIax).

3. Cucrema Oz y12; BPAIIASTCH BOKPYT HENCABMKHON ocH (021 € HOCTOSHHOH YIAOBOI CKOPOTTHIO
w= % (pan/c). Touka M apmkerca no ocw Oyy H3 TOYKM ¥; = 2 B NONOKHTEILHOM HAIPABICHUH
ocu ¢o ckopocthio vy = 1 {cMm/¢). Haliru abcomorsoe YCKOPeHne 1 KOPHOAHCOBO yeROpeHre Touky A
B MOMEHT BPEMeHH = 3¢ OTHOCHTCILHO HOHOABHKHON cHeTeMbl (Jryz, ¢ Kotopoil cucrema (e iy 2
COBTIAJAET B MOMelT Bpemend f = ().

BapumaHTt 2

1. Crynent asmkeTcs paBHO3AMEIIEHHO M NPAMOIHHERHO DO KopuAopy yuusepcmtera. Haiitn pac-
CTOSIHHE MeAKAY ayauTopuaMi A u B, ecii npy NpoxXoXIeHHH MHMO 9THX ayAHTOPUH CKOPOCTL CTYACHTA
NIPHHAMANIA 3HAMEHUS ¥ H Us COOTBCTCTBEHID, & YCKOPEHHE (3aMeiTeHHe) CTYJEHTa PABHO .

2. Touka M neuxercs 1o OKpy:KHOCTH paguyca R =1 ¢ uertpom B Touke ${2, —1)} npote 9acoBoi
crpeaxu. Haitti ckopocTs B yekopen#e TOYKH B TOT MOMEHT BPEMERH, KOTJa OHa HAXOIMTCs Ha ock (i,
ecu p(t) = 4% (@ — yron (B paapasax) Mex Ay Bektopamn & = (1,0) u Sit , t—BpeMa B ceKyH1ax).

3. Cucrema Oz1y121 BPalllaeTea BOKPYT HEHOABHAKHOM ocn (Oz; € IOCTOSHHOH YIVIOBOH CROPOCIHIO

W = % (pan/c). Touka M ppmxercsi o ocn Oy B3 TOYKH & =5 B OTPDHIATEIBHOM HallpaBAcHHY

ocH co ckopocThrd v1 = 1(cm/c). Hafirn abeomoTHoe yCKOPeHWe W KOPHOMMCORO yCKOpeHue Touku M
B MOMEHT Bpemetn ¢ = 2¢ OTHOCUTeNIbHO RelOoBuxHOI cucremul Ozyz, ¢ kotopoli cucrema Oz y 2z,
COBIANACT B MOMEHT BpeMeHn = ().

KomnnekT 3agaHui gnsi KOHTponbHOW pab6oTbl Ne 2

BapuaHnTt 1 1. Tenexka pasroHsieTCs MO FOPM3OHTaNbHOW [OpPOre M3 COCTOSIHUSA MOKOS A0 CKO-

poctu Vi (M/c) 3a Bpemsi T (c) nog genctBuemMm cunbl, BoBoe OGonblien cunbl TpeHus. Hantu koadpdu-

UMEHT TpeHus f.

2. CHapsg BbiMyWeH C HavanbHOW CKOPOCTbIO Vo (M/C) nogd yrmom ¢ (pag) K FOPM3OHTY M MpU3eMnumncs
yepes Bpemsi T (C) Ha pacCTosAHMU S (M) OT HayarbHOW TOYKM MO FOPU3OHTaNM, NPUYEM MaKCMMarnbHasi ero

BbiCOTa Hag rOpPM3OHTOM 3a Bpems noneta coctasuna h (Mm). 3Haa h m o, Hantn vo, T n s.
3. Touka maccbl 2 kI [OBWKETCA B MIOCKOCTM U3 COCTOSIHUS MNOKOS Mo AeWCTBUMEM [OBYX CWIT:

F,=(12t,0)" v F,=(—4,8)". HaiTu ypaBHeHWs [BMKEHUS TOYKM M €€ CKOPOCTb B MOMEHT
Bpemenn t, =1 (cek), ecnu M3BECTHO, YTO B HayanbHbIi MOMEHT KOOPAMHATbI TOukM paBHbl (2, —1).
BapuaHTt 2 1. Tenexka npu OBWXEHUM NO MHEPLMW NO TFOPU3OHTanbHOM popore ¢ KoadhduuneH-
ToM TpeHua f ocTtaHaBnuBaeTcs 3a Bpemsa T (c). HalWTum HayanbHYO CKOPOCTb TENEXKM.

2. CHapsg BbinylweH C HavanbHOW CKOPOCTbI Vo (M/C) nog yrnoM o (pad) K roOpuU3oHTY U Npusemmnuncs
Yepes Bpemsi T (C) Ha paccToAHMU S (M) OT HayanbHOW TOYKU MO FOPU3OHTaNW, NPUYEM MakCMMarbHasi ero

BblCOTa Haj rOpU3OHTOM 3a Bpems noreta coctasuna h(Mm). 3Haa s U &, HanTM v, T n h.
3. Touka maccbl 1 Kr gBwXeTCA B MMIOCKOCTM M3 Havana KoopauHaT nog [OevWcTBMEeM [OBYX CUIT:

F,=(cost,0)" wu F,=(4,6t)" . Hailtu ypaBHeHMs [BWKEHUSI TOUKM U €€ CKOPOCTb B MOMEHT

o T
Bpemenn t, =1 (cek), ecnu M3BECTHO, YTO B HauyasnbHbIl MOMEHT ckopocTb Touku pasHa (0,1) .

KomnnekT 3agaHunM Ans KOHTponbHOW pab6otbl Ne 3



8

BapuaHt 1 1. Tpys maccon 100 e noaBecunn K KOHUY HededOpMMPOBAHHOW MPYXUHbI U oTnycTunn 6e3
Ha4danbHOM cKopocTu. [nvHa HegedopMUPOBaAHHOW MpPYXWHbI paBHa 45 cm, a npu paBHOBECUWU Tpy3a Ha
npyxkuHe ee OnuHa paBHa 65 cm. Hantu: 1) ypaBHeHMe OBWXKEHUS Tpys3a; 2) amMnnuTyay M nepuog Kore-

OaHun.
2. MaTepuanbHas Touka ABMXETCS MNoA AEUCTBMEM CUfbl BCEMMUPHOrO TAMOTEHMSI MO SMNNUNTUYECKON Op-

6uTe, nNpuYeM W3BECTHO, YTO MaKCUMasibHOe 3HayeHWe YIIoBOW CKOPOCTU PaBHO @;, MUHWMAasbHOe -—
®,, a MUHMManbHOEe 3Ha4YeHWe pacCTOAHUA OT ABMXKYLLIENCA TOYkM A0 dokyca ( LeHTpa nons ) pasBHO

p,. Hantm: 1) koHcTaHTy c=|rxV|, 2) Gonblyl nonyocb a opbuTbl, 3) aGCOMIOTHYIO BEMUYMHY CKO-
POCTM TOYKM B TOT MOMEHT BpEMeHW, KOrda yrioBas CKOpPOCTb MUHMMAsibHa.

BapuaHt 2 1. Tpys maccom 100 2 OgBWXETCA NO rMagKOM rOPU3OHTanNbHOW MNPsSIMOW MoA OEeWCTBUEM
NPYXWUHbI U MarHUTHOW cunbl BenuuuHbl 0,98 H, HanpaBneHHOW Ha pacTsbkeHue MNPYXWHbl. B HavanbHbIi MO-
MEHT MpyXuHa He AedopMmupoBaHa M ee AnvHa paBHa 55 cMm, a rpy3 OTMyLWeEH C HyneBOW CKOpOoCTbio. B no-
MNOXEHUN paBHOBECWS ANMHA MPYXWHbI paBHa 75 cm. Hawtu: 1) ypaBHeHWe OBWKeHWs rpy3a; 2) amnnurygy

N nepuop KonedaHuii.
2. MarepuanbHas Touka ABWXETCH NOA AEWCTBMEM CUIbl BCEMUPHOTO TATOTEHUS MO SNNUNTUYECKOW Op-

6uTe, npuyem U3BECTHO, YTO MaKCMMarbHOe 3HauYeHWe YrNoBOW CKOPOCTW PaBHO @, MakcumanbHoe
3Ha4YeHWe paccTosHWs OT [OBWKYLLeNCcAa Todku A0 dokyca (ueHTpa nomns) paBHO p,, 6onblias nonyock

o 2 - o
opbuTtbl paBHa a. Hantn: 1) KOHCTaHTy Cc=p @, 2) MUWHMManbHOE 3HA4YeHWe YrroBOW CKoOpocTH, 3)
abComMoTHYI0 BENWYMHY CKOPOCTU TOYKM B TOT MOMEHT BPEMEHW, KOrga YrioBasi CKOPOCTb MWHMMAaInbHA.

KomnnekT 3agaHui AnsA KOHTponbHOW pa6otbl Ne 4

BapuaHT 1 1. Taxenasa OycuHKa ABWXETCA MO [NaAKoW MPOBOSIOKE Nofd AEWCTBUEM CUMbl TSXKECTW.
®dopMa NpOBOMNOKM oOnMchiBaeTcs ypaBHeHusMn Y = X' — X, Z=0 (ocb OY HanpaBneHa BepTMKANbLHO
BBepx ). CoctaBuTb ypaBHeHWe ABuxXeHus OycuHku ( ypaBHeHue JlarpaHxa 2—ro poga ).

2. MartepuanbHast Touka A Maccel 60 e B nnockoctu OXY pABuxeTcst no kpueon Y =1tgX no 3akoHy

X(t) =zt cm. MarepuansHas Touka B Mmaccl 50 2 coeauHeHa C TOYKOW A HEBECOMbIM CTEPXHEM
AnuHbl 40 cm w Takke pABwxeTcs B nnockoctn OXy, npudem yron ¢ = Z(€,,AB), u3smeHsetcs no 3a-

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

3. Ha ropusoHTanbHoM nnatdopmMe AnuHbI 8 M HaxodaTcs Tpy 4enoseka : nepsBblt ( Maccbl 70 kr) cTouUT Ha
neBoM koHue nnatchopmbl, BTOpon ( Maccel 80 kr) — Ha npaBom, a TpetTuh (maccel 50 kr) — poBHO Mnocepeau-
He. B kakom HanpaBreHunm 1 Ha Kakoe pacCTosiHMe JOSmKeH Obin MepemMecTuTbCA TPETUM YerioBeK, eCrv nepsble
ABa NOMEHSANUCb MecTamu, a cama nnatdopma ocTanacb B NPEXHEM MONoKEHUN ?

BapwuaHT 2 1. Tskenas OycuHka ABWMKETCH MO rMNagKowW MNpPOBOMOKe MoA AeVCTBMEM CUMbl TSXKECTW.
dopma NpPOBOMOKM OMUCHLIBAETCS ypaBHEHUsMKU Z = COS’ X, y=0 (oce Oz HanpaBneHa BepTUKanbHO
BBepx ). CoctaBuTb ypaBHeHWe ABwmxeHus OycuHku ( ypaBHeHue JlarpaHxa 2-ro poga ).

2. MarepuanbHast Todka A Maccel 50 2 B nnockoctu OXy aBwxeTcs no Kpusoi Y = x*  no 3aKoHY

t o
x(t):e cMm. MartepmnanbHaa Todka B macchl 20 2 coegMHeHa C TOYKOM A HEBECOMbIM CTEPXHEM Onu-

Hol 30 cM 1 Takke paBwketcs B mnockoctn OXY, npuuem yron ¢ = Z(€,,AB), u3meHsieTcs no 3akoHy
mt?
o(t) ZT pad. Haitu umnynec cuctembl { A, B} B mMomeHT Bpemenn t =1 c.

3. Ha ropusoHTansHo nnatcopme AnuHbl 12 M 1 maccel 3000 Kr HaxoaaTcs TpW YerioBeka : nepBbii ( Macehbl
50 kr) cTout Ha nesBom KoHue nnatdopmbl, BTopon ( mMaccel 100 kr) — Ha npasBoMm, a TpeTuin (maccebl 60 kr) —
pOBHO nocepedvHe. B kakom HampaBneHUMM M Ha Kakoe paccTosHWMEe MnepemecTuTcs nnatdopma, ecrnv nepsble
OBa 4YerioBeka MOMEHSIIOTCH MecTaMu, a TPETUM CTaHeT PSaoM C MepBbIM?

20.2 MpomexyTo4Hasa aTTecTayms

MpomexyToyHas aTTecTaums No AUCUUMIIMHE OCYLLECTBSIETCA C MOMOLLbIO CreayoLWwmnx oue-
HOYHbIX CPeaCTB:
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KOHTpomnbHasi paboTa, cobGeceoBaHME MO 3K3AMEHAUMOHHbIM GuneTtam.

20.2.1 MepeyeHb BOMPOCOB K 3K3aMeHyY
20.2.1.1 Bonpocbl kK konnoksuymy no KMHEMATUKE

1. AGcontoTHoe npocTpaHcTBO u abcontoTHoe Bpems. MaTtepuanbHble (OTMeYeHHble) Touku. [ekapToBa cucTema
otcyeta (OCO).

2. 3akoH OBwxeHua matepuanbHon Toukn B [CO. CKOpoCTb M yCKOpeHue MaTepuarnbHoOn Touku. Tpaektopwus. MNpwu-
Mep : ABMXEHWE TOYKU MO OKPY>KHOCTM.

3. Uwnunppuyeckas cuctema koopauvHaT. BbipaXeHme cKOpoCTM M YCKOPEHUS Yepes LuNuHAPUYECKue KoOopAuHaTbl.
4. Cdpepuyeckas cuctema KoOopAauHaT. BbipakeHne CKOpOCTU U YCKOPEeHWs Yepes cdepuyeckne KOOpAUHaThl.

5. EctectBeHHbIn crnocob 3apaHuns ABwkeHus. lNMpumep : ABMXEHWE MO BUHTOBOW FMHWM.

6. «[oaBmxHble» U «HEMNOABMXHbIE» CUCTEMbl OoTcyeTa. MaTpuua nepexopa (3ameHbl KoopAauHarT).

7. A6contoTHas CKOPOCTb, OTHOCUTENbHas CKOPOCTb M MEPEHOCHAst CKOPOCTb.

ABCOMITHOE YCKOpPEHWe, OTHOCUTENIbHOE YCKOPEHWe, MepeHOCHOe YCKOPEHWE U KOPUONMCOBO YCKOPEHMeE.

8. Teopema O CroXeHUM CKOPOCTEN U YCKOPEHUI (C_[OoKasaTenbCTBOM).

9. [Ba 4acTHbIX Cryyasl CIOXHOrO [OBMXXEHUSA : @) «NOABWXHas» cucTema ABWXKETCH MOCTynaTenbHO OTHOCUTENBHO
«HEeMnoABWMXHOW» ; ©) «NoABWKHasA» CMCTEMa BpaLLaeTCs BOKPYr HEMOABMKHON OCMK.

10. Mpumep : Toyka Ha oboge koneca.

11. HemnsmeHsemas cuctema, TBepgas cpega u TBepaoe Teno. CKOpoOCTM M YCKOpeHus Toudek TBepaown cpefbl. Bek-
TOpPHOE npou3BedeHne OBYX BEKTOPOB.

12. MNocTynatenbHoe ABWXEHME TOYeK TBepAon cpefpbl. [lBa kpuTepusa nocTynatenbHOro ABWXKeHWs (nemMma o nepe-
MeLLeHnn oTpe3ka M NemMma O ABYX HEKONMMHeapHbIX OTpeskax ) (C_[okasaTenbCTBOM).

13. BpawaTenbHoe ABwxeHve TBepaow cpedbl. Ocb BpalleHusi. BekTop yrrmoBoW CKOpPOCTW.

14. JleMma O KOCOCMMMETPWYHOCTU (C_[okasaTensCTBoM). JleMma O KOCOCMMMETPUYECKON MaTpuue U BEKTOPHOM
npov3sedeHUn (C_OokasaTenbCTBOM).

15. Teopema 3unnepa O CKOpPOCTAX TOYeK TBepAow cpedbl (C_AokasaTenbCcTBOoM). BekTop MrHOBEHHOW YrriioBOW CKOPO-
cTn.

16. CBoncTBa BeKkTOpa MrHOBEHHOM YINOBOM CKOPOCTM (C_[JOKa3aTenbCTBOM).

17. Teopema O paBeHCTBE MPOEKUMA CKOPOCTEN TOYEK TBEPAOW cpedbl Ha MpsAMY0, MPOXOAsLUyl0 4epe3 9TW ToYku (C
J0Ka3aTenbCTBOM).

18. TMnockonapannensHoe ABMXeHWe TBEPAOW cpeAbl : onpedernieHVe u npumepbl. KpuTepuin nnockonapannenbHoro
OBUXeHUs1 ( Teopema O TpaekTopusix ) (C_[OokasaTenbCTBOM).

19. BekTop MrHOBEHHOW YrroOBOW CKOPOCTW MpW MrockonapansenbHOM OBUXEHUN.

20. MrHOBEHHbIN LEHTP CKOpOCTEN. Teopema O MrHOBEHHOM LEHTPE CKOpOCTel (C_[AoKa3aTenbCTBOM).

21. FeomeTpuyecknii cnocob HaxoXAEeHWS MrHOBEHHOro LeHTpa ckopocten. [Mpumepsl

20.2.1.2 Bonpochkl k konnoksuymy no AUHAMUKE

1. Tpeamet knaccuyeckon AvHamuky. 3akoHbl HbtoTOHa. WHepumanbHble cUCTeMbl oOTcyeTa.
MpuHUMN oTHocuTenbHoCTM [anunes.
2. ToTeHumanbHoe cunosoe none. loTeHumanbHas dHeprus. 3aKoH COXpaHeHWs 3Heprun ( C [okKasaTenbCTBOM ).
MpyvMepbl NOTeHUManbHbIX CUMOBbIX MOMEN.
3. Teopema 06 M3mMeHeHMM MMNyfbCca MaTepuarnbHOM TOYKM ( C AoKa3aTenbCcTBOM ). Teopema 06 n3meHeHUU
MOMEeHTa umMmnynbca (KMHEeTUYECKOro MOMEHTa) MaTepuarnbHOW TOYKM ( C AokasaTtenscTBoM ). lNpumep.
4. Pabota cunbl Ha KOHe4yHOM nyTu ( onpegenexue ). Pabota MOCTOAHHOM CUMbl Ha MNPSMOMMHEHOM MNYTW.
MowHocTb cunbl ( onpegenexuve ). MNpyumepsi.
5. Teopema 006 M3MEHEHVWM KMHETUYECKOW 3HEpruu MaTepuanbHOM Tovku (¢ Aokasatenbctsom ). [Mpumep.
6. CobogHble konebaHus mMaTepuanbHOW TOYKW MPU OTCYTCTBUM COMPOTUBIIEHUS.
7. BrnusiHne noCTOsiHHOWM cwnbl Ha cBoboaHble konebaHua MaTepuanbHoOW Touku. [Mpumepsl.
8. UeHTpanbHas cuna (onpegenenue ). MNMpumepbl LeHTpanbHbIX cun. Teopema O MNOTEHUManbHOW 3HEPrn LeH-
TpanbHOM cunbl ( C AOKa3aTerbCTBOM ).
9. KuHeTMyeckuiA MOMEHT TOYKM B LEHTpanbHOM none. TpaekTopusi TOYKM B LieHTpanbHOM mnone.
10. YpaBHeHUa OBWXEHUS B LEeHTpanbHOM none ( C BbIBOAOM ).
11. CekTopHasa ckopocTb. BTopon 3akoH Kennepa (C Aoka3aTenbCTBOM ).
12. YpaBHeHns opbut (6e3 BbiBoga ). 3aBUCMMOCTb (POPMbI OpOWTBLI OT 3HAYEHWss JKCLEHTpUCUTETa.
MepBbii 3akoH Kennepa.
13. 3aBucumocTb hopmbl OpbUTLI OT HayanbHOW ckopocTn HebecHoro Temna. [epBas u BTOpas
KOCMUYECKMEe CKOPOCTW.
14. Tpetun 3akoH Kennepa ( C AokasaTenbCTBOM ).
15. Cunbl, OencTBYIOWME HA TOYKM MaTepuarnbHOW cucTeMbl. MIMMyMbC CUCTEMbl MaTepuarnbHbIX Toyek ( onpe-
penexuve ). Teopema 06 M3MEHEHUM MMMyNbCa CUCTEMbI (C [AOKa3aTenbCTBOM ). 3aKOH COXPaHeHWs MMMynbca
cuctembl (¢ gokasatensctsoMm ). lNpumep.
16. LleHTp Macc cucTtembl MaTepuarnbHbIX TOYek (onpefenexue ). HesaBucuMocCTb LieHTpa macc oT BbiGopa cuc-
Tembl oTcyeTa. LleHTp macc cuctembl MaTepuanbHbIX TOYEK, COCTOSILLEN M3  HEecKonbkux nogcuctem. lNpumeps.
17. Teopema O ABWKEHUM LEHTPa MacC CUCTeMbl MaTepuanbHbiX Toyek. [Mpumep.
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18. KnHeTuyecknii MOMEHT cuUCTeMbl MaTepuarnbHbiX Toudek (onpegeneHue ). Teopema 06 M3MEHEHUM KUHETUYe-
CKOro MOMEHTa cucTeMbl (C [AoKa3aTenbCTBOM ). 3aKOH COXPAHEHUs KMHETUYEeCKOro MOMEHTa CuUcTeMbl ( C AokKa-
3atenbcTeBoM ). Npumep.

19. CBobGogHble U HeCcBOGOAHblIE CUCTEMbI MaTepuanbHbIX TOYeK. YpaBHeHuWs cBsiden. [pumepbl cuctem co CBS-

39MKN. AKTUBHbIE CWMbl U CUMbl peakuun cesizen. [Mpumepsl.

20. CteneHn csoboppbl cucteMbl MaTepuanbHbix Toyek. O606LeHHble KoopAauHaThel. [pumepsi.

21. YpaBHeHus JarpaHxa 2—-ro poga (AnA MaTepuanbHOW Touku ). Teopema (C AOKa3aTenbCTBOM ).

22. lMpumep : ypaBHEHWE MasTHUKa.

23. YpaBHeHus Jlarparxa 2-ro poga (Ana cucteMmbl maTepuanbHbIX Todek ). Teopema ( 6e3 gokasatenbcTtsa ).

20.2.3 OnucaHue KpUTepueB U LIKallbl OLleHUBAHUA KOMMNETEeHUUN (pe3ynbTaToB 06y4YeHus) nNpu npome-
XYTOYHOM aTTecTauum

dopmyna 1 T1 - oueHka 3a 1-1 KONMMOKBUYM
3K3aMeHaLNOHHOW Ok3.oueHka = — (T1+T2+11) (vnu 1-11 BONpoc B buneTte),
OLLEeHKM 3 T2 —oueHka 3a 2-1 KOMMOKBUYM
(vnm 2-1 Bonpoc B Gunete),
N — obLias oueHka NO MpaKTuKe.

O6wasa oueHka 1 KP(n) — oueHkM 3a KOHTp. paGoThl,
no npakTuke M= — (KP1 + KP2 + KP3 + KP4) + P + I PO - oueHka 3a paboTy y [OOCKM,
4 MM — oueHka 3a nocellaemMocTb
OueHka
3a paboty PO = 0,05x KP3[ KP3[ — KOnM4ecTBO peLLeHHbIX 3aaad
Yy AO0CKM y Aocku
OueHka 3a
noceLaemMocTb MM =0,1%x(6—-KMM3) KMM3 — konu4ectBo nponyLleHHbIX

NPaKTUYECKMX 3aHATUN

lpumeyvaHue: obracmpb AorycmuMbix 3Ha4YeHUU OUEHOK 3a KOJUTOK8UYMbl U KOHMPOJIbHble pabombi — om
2 0o 5; umozosasi oueHKka okpyarnsgemcsi 00 Ueroeo 4ucna.

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHummn cchopmmpo- LLikana oueHok
BaHHOCTU
KOMMEeTeHUnn
OOGyuatoLmniics B NOMHOM Mepe ncnonb3yeT dyHAameHTanbHble 3HaHns B 06- | [JogbileHHbIl OminuyHo
nactTu mMaTtemMaTU4ecKoro aHanmaa, yHKUMOHarnbLHOro aHannsa n Apyrux guc- YPO8EHb
UMMnmH, cnocobeH Kk onpegeneHvio obwmx ¢opM U 3aKOHOMEPHOCTEN OT-
OEenNbHOW JaHHOW NpeaMeTHON obnacTn yMeeT CTPOro AokasaTb YTBEPXKOEHWS,
hopMynumpoBaTtb pesynbTaTtbl, ObICTPO BUOAUT CNEACTBUS MOMYYEHHOro pe-
3ynbTata
OTBeT Ha KOHTPOMbHO-M3MEpPUTENbHbLIA MaTepuan He COOTBeTCTBYeT ofHOMY | 5a3oabil ypo- Xopowo
U3 nepeymcneHHbIX nokasartenen, Ho obyyatoLwuiica AaeT NpaBumbHblEe OTBETHI 8eHb
Ha JONONHUTENBHbBIE BOMPOCHI
OTBEeT Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET MobbiM lMopozoenbili Ydoesnemsopu-
OBYM-TPEM U3 MepeyncrneHHbIX nokasaTtenen, obyyalowminca AaeT HenorHble YPOBEHb meJsibHO
OTBETbI Ha AOMNONHUTENbHbIE BONPOCH!, AEMOHCTPUPYET YacTUYHbIE 3HaHWS,.
OTBET Ha KOHTPOMbHO-U3MepUTESbHBIA MaTtepuan He COOTBETCTBYET YeTbIpeM - Heydoenemeopu-
U3 nepeuncneHHblx nokasarenen. OOydvaloLWMINCA OEMOHCTPUPYET OTPbIBOY- mernbHO
Hble, (pparmeHTapHbIe 3HaHWsA, oMyCcKaeT rpybble owmnbku

20.3 ®oHA OLEeHOYHbIX cpeacTB ChOpMUPOBAHHOCTU KOMMETEHLUUNA CTYOAEHTOB, PeKo-
MeHAyeMbIN AN NpoBeAeHUs AMarHoCTUYeCKux pabor



11

3apaHua OTKPbLITOro Tuna

1. MarepuanbHas Touka OBWXKETCS B MHEpLManbHOM CUCTEME OTCYeTa, MPMYEM CyMMa BCEX OENCT-
BYIOLLIMX Ha Hee CuI paBHa Hymo. Hanaute 3HauyeHne ckopocTu Touku B MoMeHT Bpemenn t =10 ce-
KyHZ, €Cnn ee HavyanbHas CKOpOCTb paBHa 2 m/c.

OtBeTt: 2 M/c.

PelweHune: B cuny nepeoro 3akoHa HetoToHa V = const =2 wm/c.

2. Hangute CyMMY BCeX CuUn, [J,GIZCTByI'OUJ,I/IX Ha MaTtepuanbHYO TOYKY MacCChl 2 Kr, ecnv To4Kka aBu-

y y 2
XeTCs B MHepuuarbHom cucteme otcyeta no npsimonnt OX cornacHo sakoHy X(t) =t —t+3 (m).

OTtBeT: 4 H.

PeweHune: B cuny BTOporo 3akoHa HblOTOHa FX =mX=2-2=4(H).

3. HaiiguTe 3HauYeHMe CKOPOCTM TOYKM MaccChl 2 K B MOMEHT BpemeHu t =2 cekyHabl, €cru Touka
[BUXETCA B MHepLUManbHoi cucteme otcyeta no npsamonn OX 13 cocTosiHMS NoKost nog AeNCTBMEM CU-
nbl F =4H, conanpasnenHon ¢ npamoin OX .

OtBeT: 4 mlc.

PeweHne: B cuny BToporo 3akoHa HbloTOHa

VX:aX:EFX:Z =V, =2t (V, =0) = Vv, (2) =4 (wm/c).
m

4. Hanigute KMHETUYECKYH SHeprulo MatepuanbHoi ToYkM Macckl 4 Kr B MoMeHT Bpemenn t =1 ce-

KyHOa, €Crnu TOouKa OBWKETCS B MHepumanbHon cucteme otcdyeta no npamonn OX cornacHo 3akoHy
3

X()=t"—t+1 (m).

OteeT: 8 k.

Pewenne: v, =Xx=3t*-1=v,()=2=T =%mv2 =8 ().

5. HanguTte koopamHaThl CUMbI F (X,Y,2) B1ouke A(L, 2, 3), ecriv nssectHa noteHumMansHas aHep-

rust panHon cunbl: U (X, Y,2) = X2 — y2 +1.
OtseT: (-2, 4,0)".
Pewenve: F =—gradU =—(2x,—2y, 0)" =(-2x,2y,0)", F(1 2,3)=(-2,4,0)".

3apaHuA 3aKkpbITOro Tuna
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6. Kakas Teopema yTBepxaaeT CyLleCcTBOBaHNE N €QNHCTBEHHOCTb BEKTOPA MIHOBEHHOW YriOBOW
ckopoctn ?

a) Teopema 0O CrOXEeHUN CKOPOCTEN U YCKOPEHUI.

©) Teopema Jnnepa 0 CKOPOCTSX TOYEK TBEPAON Cpeabl.

B) Teopema O CyLeCTBOBaHUN MIHOBEHHOIO LiEHTpa CKOPOCTEMN.

OtBeT: 6) Teopema dinepa 0 CKOPOCTAX TOYEK TBEPAOW Cpeabl.
PelueHne 3aknoyaeTcs B cpaBHEHUN hOPMYNUMPOBOK YKa3aHHbIX TEOPEM.

7. Ecnu B TBEpAON cpefe CyLLEeCTBYIOT ABa HEKOMNMNMHeapHbIX HanpaBieHHbIX OTpe3ka, nepemMeLlato-
LMXCS napannenbHo camum cebe, To ABWKEHVE TBEPAOW CPeabl ABNAETCS:
a) BpawartenbHbiM, 6) noctynatenbHbIM, B) NrockonapannenbHbIM.

OtBeT: ©) nocrtynaTtesbHbIM.
PelueHne: cMm. KpuTepuin NoCTynaTenbHOro ABMXEHNS TBEPAOW cpeabl.

8. Ecnun BekTOp MFHOBEHHOW YrfIOBOM CKOPOCTWN TBEPLAOW Cpeabl B KaXKAbli MOMEHT BPEMEHU paBeH
HyI0, TO ABMXXEHMEe TBEPAON cpeabl ABNAeTCs:
a) BpawlartesnbHbiM, 6) noctynatenbHbIM, B) MNockonapannenbHbIM.

OtBeT: 6) noctynaTtenbHbIM.
PelueHve BbiTekaeT U3 TeopemMbl Jnnepa v onpeaerneHrs NocTynaTtenbHOro ABWKEHNst TBEpAoN cpe-

Obl.

9. lMpwu nnockonapannesbHOM OBWXEHUM TBEPAON cpeabl BEKTOP MIHOBEHHOW YriOBOW CKOPOCTH:
a) opToroHarneH NPoCTPaHCTBY CKOPOCTEN,

©) npuHagnexnT NpoCTPaHCTBY CKOPOCTEN,

B) paBEeH Hynto.

OTBeT: a) opToroHaneH NPOCTPaHCTBY CKOPOCTEN.
PeweHne: cm. dopmMyrnmpoBKy TeopeMbl O BEKTOPE MIHOBEHHOW YrIIOBOW CKOPOCTU Mpu nrockonaparn-
nenbHOM OBUXEHUM TBEPOOMN cpeabl.

10. Ecnv B TBepOou cpefe CyLLeCcTBYIOT ABe HeNOABWXKHbIE TOYKU, TO:
a) OBWXKeHue TBepOon cpedbl ABnseTcs BpallaTenbHbIM,

6) ABWXeHWe TBEpOOoN cpefbl ABNAeTCA NOCTynaTesbHbIM,

B) cpega HeNoABWXKHA.

OTBeT: a) OBWXeHWe TBepOOWN cpeabl SBMSETCH BpalaTenbHbIM
PelwweHne: cpena BpallaeTcsi BOKpYr NPAMON, NPoOXoaslen Yepes ABe HENOABMKHbIE TOYKM (CM. On-
pedeneHve BpaliaTernbHOro ABMKeHUs TBepaon cpeabl).

Kputepum n wkanbl oueHnBaHusa 3agaHum ®OC:

1) 3agaHung 3akpbiToro Tmna (BbiIoop 04HOro BapuaHTta OTBeTa, BEPHO/HEBEPHO):

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

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOP):
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e 2 6anna — ykasaHbl BCE€ BEPHbIE OTBETHI;
e 0 6annoB — ykasaH xoTsl Obl OANH HEBEPHbLIN OTBET.

3) 3apaHung 3akpbiToro TMna (Ha cooTBeTcTBMe):

e 2 6Ganna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
o 0 6annos — xoTa 6bl 0QHO COMOCTaBIEHNE ONpPeaerieHo HEBEPHO.

4) 3agaHng OTKPbLITOro Tuna (KOPOTKUM TEKCT):

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

5) 3agaHung oTkpbITOro T1na (4mcno):

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

3apaHua pasgena 20.3 peKOMeHAYHTCS K UCMONb3OBaHUIO NMPU NpoBeAeHUU AUarHo-
CTUYECKUX paboT C Lesnbio OLEeHKM OCTaTOUYHbIX pe3ynbTaToB OCBOEHUSI AaHHOW AUCLIN-
NMvHbI (3HAaHUW, YMEHUN, HaBbIKOB).



