MMWHOBPHAYKN POCCUN

®EAEPAINBHOE MOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJTbHOE YYPEXKOEHME
BbICLLEIO OBPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeayowmin kacegpon
LUAPOBLIX TEXHONOINM

oy
£ %ﬁ KypranuH C.[L.

05.03.2024 .

PABOYAS NMPOMPAMMA YYEBHOW OUCLUUNIIUHDI
61.0.22 MexaHuka 1 ontuka

. Koo n HaumeHOBaHKe HanpaBneHUst NOArOTOBKMU:
10.03.01 NHhbopmaumoHHasa 6e3onacHOCTb

. Mpodunb noaroToBKU:
6e30nacHOCTb KOMMbIOTEPHbBIX CUCTEM

. KBanudmkauus BbinyckHuKa:
Gakanasp

4. dopma obyUyeHUA: OYHas

. Kacbenpa, orBevarowan 3a peanmsauuio AMCUUNIINHDbI:
Kadpepa LUMppoBbIX TEXHONOMMIN

. CoctaBuTenu nporpamMmmbi:
Kucenes EBreHunn AnekcaHgpoBsud, kaHauaaT PU3MKO-MaTeEMaTUYECKUX HayK

. PekomeHpgoBaHa:
HMC ®©KH (npotokon Ne 5 ot 05.03.2024)

. Y4yeOHbIn roa: 2024-2025 CemecTp: 2



9. Llenu n 3apauv y4ye6HON AUCLMNIINHBI

Llenamun ocBoeHns y4ebHoM ANCUMNIIMHBI ABASKOTCS:

— O3HakomneHve  oby4yalwlmxca C  OCHOBHbIMU
Krnaccu4eckon MexaHuKu, rmapoavHaMuKn n onTUKuK;

— hbopmumpoBaHue 6a30BbIX HABLIKOB B 0651aCTM MaTeMaTnyeckoro MoAenMpoBaHus.

3agaum yyebHoN gMcUmMninHbI:

— Un3ydeHue pyHaaMeHTanbHbIX (OU3NYECKUX MOHATUA U MOLENEN;

— 0oby4eHne yMEeHUIO NPUMEHATb TEOPETUYECKME 3HAHUA AN1A PeLleHMs TUNOBLIX 3a4av;

— (bopMunpoBaHME HaBbLIKOB MOCTAHOBKM U  pPELUEHUS] KOHKPETHbIX, C Yy4eTOM
ocobeHHOCTeN cneunanusaunmn, puUsnyecknx 1 MHXEHePHbIX 3agau.

MeTogaMuM M MoAensamMmu

10. MecTo y4ye6HOM AMCUMNNUHbI B CTpyKType OOI:

AuncumnnuHa oTHocuTes K ob6a3aTensHon YacTn ydebHoro nnaHa.

[na ycnewHoro u3yydeHmss OaHHOro Kypca Heobxoammo npensaputeribHoe M3yyYeHue
cneayrowmnx ANCUUNINH: MaTeMaTUYeCKUA aHanms.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA NO AucuunnauHe/MoAynio (3HaHUSA, YMEHUs,
HaBbIKW), COOTHECEHHbIE C NNTaHMPYEeMbIMM pe3yfibTaTaMu OCBOEHUSI obpa3oBaTenbHOMU
nporpamMmmsbl (KOMNEeTEHLUAMM) U UHOUKATOPaAMU UX JOCTMKEHUS:

Kog HassaHue Koa(b1) NHaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4YeHus
KOMMEeTEHLMM
OrlK-4 | CnocobeH Orl1K-4.1 | 3Haet 3HaTb: (hopmManunam 1 OCHOBHbIE 3aKOHbI
NPUMEHSATb OCHOBoOMofarawLme Knaccm4yeckom MEXaHWKN, OCHOBHbIE
HeobxoanMmble NPVHUMMbI MEXAHWKN YpaBHEHUSA rMOPOANHAMUKN, a Takke
dusnyeckmne rpaHuLbl MX NPUMEHUMOCTH
3aKkoHbl U mogenn | OlK-4.4 | 3HaeT OCHOBHbIE 3HaTb: OCHOBHbIE 3aKOHbI KonebaTenbHOro u
ONs peLLeHns NonoXxeHusi konebaHu | BONTHOBOIO ABWXXEHUS
3agay N ONTUKK
npodpeccroHanbH | OMK-4.6 | YmeeT peluath 6asoBble | YMeTb: MOCTPOUTL KOHKPETHYHO (OU3NYECKYIO
oV AeATenbHOCTH npuknagHole MoZenb 1 peanu3oBaTtb ee cogepxaHue B
dusmyeckme 3agaym npuKNagHbIX 3agayax; npoBOAUTbL aHanm3
Nony4eHHbIX TEOPETUYECKUX PE3YNbTaTOB.
BnageTb: npuemamv u MeTogamm peLueHus
TMNOBbIX 3aAad, NpeAcTaBneHnsa Mu o
NepcneKkTUBHLIX HaNPaBIEeHNsIX Hay4YHbIX
nccneaoBaHUM B MEXaHUKE U UX
NnoTeHUMarnbHbIX BO3MOXHOCTSIX NP
NpakTUYeCcKon peanuaaumm B cneumnanbHbiX
obnacTtsix
OrlK- | CnocobeH OrllK- 3HaeT TeopeTnyeckmne 3HaTb: OCHOBHbIE METO/bl OLIEHKN
11 npoBOAUTb 11.1 OCHOBbI TEOPUN NOrpeLLIHOCTN pe3ynbTaToB mM3n4ecKoro
3KCMEPUMEHTBI MO norpeLuHocTemn 3KCMnepumeHTa
3ajaHHOM
MeToauKe U
06paboTKy nx
pes3ynbTaTos
Or1K- YmeeT npoBoauTb YMeTb: NpOBOANTL aHanNn3 Nony4YeHHbIX
11.2 dpusnyeckmn 3KCnepuMeHTarbHbIX pe3ynbLTaTtoB
9KCMEPUMEHT,
obpabaTbiBaTb €ro
pes3ynbTarhl

12. O6bem AncuMNIIHbI B 3a4eTHbIX eanHuuax/yac — 2/72.

dopmMa NpoOMeXXYyTOHYHOM aTTecTauun: 3a4eT C OLIEHKOM




13. TpyaoeMKocCTb No Buaam y4yeoHom paboTbl

TpygoemMKocTb
Bug yuebHowm paboTbl Bcero Mo cemecTpam
2 cemecTp
AyOUTOpPHbIE 3aHATUSA 50 50
NeKunmn 34 34
B TOM YuChe: npakTuyeckme
naboparopHble 16 16
CamocTtosaTenbHasi paborta 58 58
B TOM 4ymucne: Kkypcosasi pabota (mpoekT)
dopma NpomMeXyTO4HON aTTecTaumu
(3a4eT c oLeHKown)
Utoro: 108 108

13.1. CopepxaHue ANCUUNIIUHDI

EepHynnM Ana Ted4eHna XXnakocTtun B none
TAXECTU. SByKOBbIe BOJIHbI.

Peannsauus

pasgena

HaumeHoBaHune pasgena ONCUMMINHBI C
Ne n/n CogepxaHve pasgena gUCLUNIANHLI

ONCUUNINHBI NMOMOLLIbHO

OHMNamnH-Kypca,
QYMK*
1. Nlekumnn

1.1 MexaHnka matepuanbHon Todkn | OCHOBbI aKcnepumeHTansHom msnku. MpeameTt n | hitps:/
OCHOBHbI€ 333241 KNacCU4ECKON MEXaHMKU. edu.vsu.ru/
Cnocobbl onucaHus ABMXeHUst MaTepuanbHOn course/
TOYKW. 3akoHbl HbtoToHa. MNpuHLUmn view.php?
oTHocuTensHocTK [Manunes. mnynbsc Yactuubl. id=4032
MmMnynbc cuctembl YacTuy,. 3akoHbl UBMEHEHMUSA U
coxpaHeHus umnynbca. LieHTp macc. MomeHT
umnynsca. MoMeHT cunbl. 3aKoHbl UBMEHEHMWSA U
COXpaHeHMst MOMeHTa nmnynbca. PaboTa.
KunHeTnyeckas aHeprus. lNoTeHuynanbHas aHeprus.
MonHasa mexaHu4veckasi aHeprms. 3akoHbl
N3MEHEHNST U COXPaHEHUS MEXaHNYECKOM
3HEeprun.

1.2 MpocTenwme 3agaum mexaHukn | OgHoMepHoe — OBwkeHwe. Toudkm  nosopoTa. | https:/

MaTepuanbHON TOYKK ®PuHNTHOE n NHUHNUTHOE aBwxeHue. | edu.vsu.ru/

MoTeHuManbHas siMa U NoTeHUManbHbIN 6apbep. course/
[BwxeHune B ueHTpanbHOM none. A eKTUBHbIN view.php?
noteHuman. 3agava asyx Ten. 3agadva Kennepa. | id=4032
[BWKeHne B KyTOHOBCKOM MOJSE OTTaNK1BaHuUS.

1.3 MexaHuka TBepaoro tena MocTynaTtensHoe u BpalaTensHoe ABUXKeHNe https://
TBepOoro tena. Yrnbl Qunepa. Yrnosas CKOpocTb. | edu.vsu.ru/
BpalueHre BOKpyr HENOABWKHOW OCU: MOMEHT course/
Hepuun, Teopema LUTenHepa. CnoxHoe view.php?
OBWXEHWEe: TEH30P MHEPLUHN, NTaBHbIE OCU. id=4032
KnuHeTunuyeckasn sHeprusi TBepgoro tena.

"'Mpockonbl.

1.4 Teopusi konebaHum CBobogHble ogHOMEpHbIe konebaHus. YpaBHeHne | hitps:/
OBWXEHUS NIMHENHOrO rapMOHNYECKOro edu.vsu.ru/
ocuunnaTopa. YactoTta n aHeprus cBob6oaHbIX course/
konebaHwuii. 3aTyxarowme KonebaHusl. view.php?
BbiHyxaeHHble konebaHus. Meprnogunyeckas id=4032
BbIHY>XaatoLwas cuna. PesoHaHc. CrioxeHne
rapmoHudeckunx konebaHmn. Konebanus cuctem
CO MHOTMMU cTeneHamMu cBoboapbl. MexaHunyeckne
BOIHbl. BorHOBOE ypaBHeEHMe.

1.5 OCHOBbI MEXaHUKM CNIMOLLHbIX Mopgenb cnnowHon cpedbl. YpaBHeHue https://

cpeq HenpepbIBHOCTU. MoeanbHas XnakocTb. edu.vsu.ru/
YpaBHeHue Ddnnepa. Hecxxnmaemas XnakocTb. course/
'mppocTatnka. BapomeTpuyeckasn popmyna. view.php?
CTaumnoHapHoe TeYeHne XNOKoCTU. YpaBHEHNE id=4032
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1.6 OcHoOBbI ONTHKM "eomeTpunyeckasa ontuka. MNpuHumun depma. https://
JInHsbl. BonHoBas ontuka. [NpuHumn [lonreHca- | edu.vsu.ru/
®peHens. UHTepdepeHLms. Oundppakuusa. | course/
[Nonorpadous. OcHosBbl aKcnepuMeHTanbHon | view.php?
dur3nKN. id=4032

2. labopaTopHble 3aHATUA

2.1 MexaHunka matepuanbHoi Todkn | OCHOBbLI 3KCnepumeHTanbHon pusmku. Cnocobbl https://
onucaHus OBWKEHNsT MaTepuaribHON TOUKM. edu.vsu.ru/
3akoHbl HbtoTOHa. 3aKkoHbI U3MEHEHNS 1 course/
COXpaHeHMs UMNynbca. 3aKoHbl UIBMEHEHUS U view.php?
COXpaHeHMs1 MOMEHTa UMNYyrbca. 3akoHbl id=4032
N3MEHEHNST U COXPaHEHUS MEXaHNYECKOM
3HEprun.

2.2 MpocTtenwmne 3agaum mexaHmkn | OgHomepHoe amxkeHue. [oTeHumanbHas sima u | https:/

MaTepuanbHON TOYKK noTeHumanbHbIN 6apbep. OBwmxeHne B | edu.vsu.ru/
ueHTpanoHom none. OddeKTnBHbIM NoTeHuman. | course/
3apava Kennepa. view.php?

id=4032

2.3 MexaHwvka TBepaoro Tena Yrnosas ckopocTb. BpalleHue Bokpyr https://
HEeMoABWXXHOW OCU: MOMEHT MHEpPLIMK, Teopema edu.vsu.ru/
LLitenHepa. KnHetnyeckas aHeprusa 1Bepaoro course/
Tena. view.php?

id=4032

2.4 Teopusi konebaHui CBobogHble ogHOMepHble konebaHus. YacTtota n https://
3Heprusi cBoO6OAHbIX edu.vsu.ru/
konebaHui. 3atyxatoLime konedaHus. course/
BbIHyxgeHHble konebanus. MNepuoanyeckas view.php?
BblHY)Xgarowasa cuna. PesoHaHc. id=4032

2.5 OCHOBbI MEXaHUKM CNOLLHbIX Hecxumaemas xxugkocTb. [mgpoctaTuka. https://

cpea BapomeTpuueckasa oopmyna. YpaBHeHne edu.vsu.ru/
BepHynnu anga TedeHns XmMaKkocTu B none course/
TSXECTU. view.php?

id=4032

2.6 OcHOBbI ONTHKK leomeTpnyeckaa ontuka. JluH3bl. BonHoas | https:/
onTtuka. UHTepdepeHums. dndpakums. edu.vsu.ru/

course/
view.php?
id=4032

13.2. Tembl (pasgenbl) AUCUUNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HanmeHoBaHne TemMbl Na6oDATODHb! CamocTos-
n/n (pasgena) gucumnivHbl JNekuumn pe P TenbHas Bcero
paboTta
1 MexaHunka maTepuarnbHOM TOYKK 6 5 8 16
MNpocTeliwne 3agavym MexaHukm
2 MaTepunanbHOM TOYKU 4 2 10 16
3 MexaHuka TBepaoro tena 8 ° 10 20
4 Teopus konebaHun 6 9 10 18
5 OCHOBbI MEXaHUKW CMNIIOLLHbLIX Cpes 4 5 10 16
6 OcHoBbI ONTUKM 6 6 10 29
NToro: 34 16 58 108




14. MeToan4yeckme ykasaHua Ana odby4vyarowmxcs No 0OCBOGHUIO AUCLMNIINHBI

OcBoeHne gUCUnNnHBI CKNagbiBaeTcs U3 ayanTopHon paboThl (y4ebHOM AeATENbHOCTH,
BbIMNOSIHAEMOM MO PYKOBOACTBOM MpenogaBaTensi) M BHeayguTOpPHOW paboTbl (y4yebHown
AEATENbHOCTU, peanm3yemon oby4atoLmMmMcs CaMOCTOATESNBHO).

AyauTtopHasi paboTa cOCTOMT M3 paboTbl Ha NEKUMSIX U BbINOSHEHUSI NPaKTUYECKMX
3agaHuin B 0OGbEME, NPeayCMOTPEeHHOM Y4YebHbIM nnaHom. Jlekumss npeacraensieT cobow
nocrnepoBaTenbHOE M cUCTeMaTUYeckoe U3noxeHue y4ebHoro matepuana, HanpaBneHHoe Ha
3HAaKOMCTBO OOY4YaloLIMXCS C OCHOBHbIMM MOHSATUSIMM U TEOPETUYECKUMU MOSIOXKEHUAMM
N3y4aeMon ANCLUNINHBI.

JlekumoHHble 3aHAaTMA dopmupytoT 6asy ana nabopaTopHbIX 3aHATMK, Ha KOTOPbIX
Nnony4yeHHble TeopeTUyeckme 3HaHWA MPUMEHSIIOTCH ANSA pelleHUs KOHKPETHbIX MPakTU4eCcKnx
3agady. Obyyatrowmmea 4ns ycnewHoro 0OCBOEHNSA ANCUMMNANHBI PEKOMEHAYETCH BECTU KOHCMEKT
nekunmn n nabopaTopHbIX 3aHATUMN.

CamoctoaTenbHas pabota npegnonaraeT yrnybnéHHoe nsydyeHne otaerbHbIX pa3genos
ANCUMNIIMHBI C UCNONb30BaHNEM NUTepaTypbl, PEKOMEHAOBaHHOW MpernofaBaTeneM, a Takke
KOHCMEKTOB FeKLMW, KOHCMeKkToB nabopaTopHbiXx 3aHATMA. B kavectBe nnaHa Aans
camocTosaTenbHOM paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 HacToswen pabouen
nporpamMmsbl, B KOTOPOM 3aPMKCUPOBaHbI pasaesibl AUCUUNIIMHBL U UX cogepxaHune. B pasgene
13.2 pabo4yen nporpaMmbl onpeaenseTcs KoNM4ecTBO YacoB, OTBOAMMOE Ha CaMOCTOATENbHYH
paboTy No Kaxxaomy pasgeny aucumnnuHbl. bonbliee KONMYeCcTBO YacoB Ha CaMOCTOATENbHYIO
paboTy oTBOAUTCA Ha Hauvbonee TpyaHble pasgenbl AUCUMNIMHBLL. NS caMOCTOSATENbHOro
N3y4eHUs oTAerbHbIX pa3fdenoB AUCUMMINHBI UCNOMb3yeTCa nepeyeHb nutepaTypbl U Opyrux
PECYpPCOB, MEPEYUCIieHHbIX B nNyHkTax 15 wn 16 Hactosiwen paboyenn nporpammel.
Obs3aTenbHbIM 3N1EMEHTOM CaMOCTOSITENbHON pPaboThbl SABMSETCA BbINOIHEHWE [OMALUHEro
3agaHus.

YCnewHoCcTb OCBOEHMSA OUCUMNANHBI ONpeaenseTca CUCTEMATUYHOCTbLIO W rNyGuMHON
ayauToOpHOM 1 BHeayaMTOPHOM paboTbl oby4atoLerocs.

Mpn Mcnonb3oBaHWM AMCTAHUMOHHBLIX 0Opa3oBaTEeNbHbIX TEXHOMOMMIA U 3NEKTPOHHOIO
oby4yeHunsi TpebyeTcs BbINOMHATL BCE YKa3aHWUs npenojaBaTtenieil, BOBPEMSs MOAKMHYaTbCa K
OHNanH-3aHSATUSIM, OTBETCTBEHHO NOAXOAUTb K 3a4aHUSIM Arlsi cCaMoCTosITeNbHOM paboThl.

B pamkax gucumnnuHbl npegycMoTpeHO MNpoBedeHne TPEX TeKylux aTTecTtaumin 3a
cemecTp. PesynbTaTbl TekyLlen ycrneBaeMOCTU YYUTbIBAKOTCA MPU BbICTABNEHUU OLLEHKM MO
NPOMEXYTOYHOM aTTecTaumMm B COOTBETCTBMM C nosiokeHvem [1 BlrY 2.1.04.16-2019
«lMonoxeHne o TeKkywen M NPOMEXYTOYHOW aTTecTaumMm 3HaHUW, YMEHWA U HaBbIKOB
obyyaromnxca Ha akynbTeTe KOMMbIOTEPHbIX Hayk BoOpoHeXcKoro rocyaapCTBEHHOro
YHMBEpPCUTETA C MCNOSb30BaHNEM BannbHO-PENTUHIOBOW CUCTEMbIY.

O6y4eHune nuy ¢ orpaHNYeHHbIMM BO3MOXHOCTSIMU 300POBbS1 OCYLLIECTBISIETCH C Y4ETOM
X UHAMBUOYArbHbLIX NCUXOU3NYECKNX OCOBEHHOCTEN M B COOTBETCTBUWU C MHAMBUAYaNbHON
nporpammMoi peabunutauun. ns nuiu ¢ HapyLeHeM criyxa npu HeobxoaumocTy gonyckaeTcs
NPUCYTCTBME Ha NeKUMAX U NabopaTopHbIX 3aHATUSIX aCCUCTEHTA, a Takke CypAonepeBOAYNKOB
N TudpnocypaonepeBoguMKkoB. MpomexyToyHas atTecTaums Ans nvL ¢ HapyLleHUsIMK crnyxa
npoBOAUTCS B NUCbMEHHON chopme, NMpy 3TOM MCMONb3YHTCS 0bLME KPUTEPUM OLLEHUBAHWS.
MNpyn HeobxoAMMOCTM BpPeMsi MOATOTOBKM Ha 3ayeTe MoxeT ObiTb yBenuyeHo. [Ons nuuy ¢
HapyLUeHNeM 3peHus QorycKkaeTcs ayauarnbHoe npenocTaBneHve MHdopmauumn (Hanpumep, ¢
MCMNONb30BaHNEM MPOrPaMM-CUHTE3aTOPOB peyu), a TakkKe WUCMNofb3oBaHME Ha NeKumsix
3BYKO3aNuUCbIBaOLLMX YCTPONCTB (AMKTOOHOB 1 T.4.). Ha nekumax n nabopaTopHbIX 3aHATUSIX
npu Heob6XxoaUMOCTM AonycKaeTcs NpUcyTCTBME accucteHTa. MNpu NnpoBeaeHUN NPOMEXKYTOYHOM
aTTecTauuMm Ons nuy ¢ HapylleHNeM 3peHust TeCTMpPOBaHNE MOXET ObiTb 3aMEHEHO Ha YCTHOe
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cobecenoBaHne no sonpocam. Npn He0BXO0aMMOCTM BpeEMS MOArOTOBKM Ha 3a4eTe MOXET ObITb
yBenuyeHo. [nga nuuy ¢ HapyLlweHnsMM ONOpHO-ABUraTenbHOro annapara npy HeobxoammocTu
gonyckaetcs  NPUCYTCTBME  acCUCTEHTa Ha nekuusx U nabopaTopHbIX — 3aHATUSAX.
[MpomexyTouHaa artTectaums Ans nvy C HapylweHusIMM OMOpHO-ABUraTenbHOro annapara
NpoBOAMTCH Ha OOLUMX OCHOBaHWSX, NpU HeobxoaMMoCTU npouenypa 3adveTa MOXeT ObiTb
peanv3oBaHa ANCTaHLUMOHHO.

15. MNepeyeHb OCHOBHOW W AOMNONHUTENbLHOW INUTepaTypbl, PECypcoB WHTEPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIMHDI

a) OCHOBHas nuTeparypa:

Ne McTouHUK

n/n
CaBenbes, . B. Kypc obLuein gusnkm : yaebHoe nocobume ansi By3os : B 5 Tomax / V. B. CaBenbeB. — 7-e

1 nsga., crep. — CaHkr-lNeTepObypr : JlaHb, 2022 — Tom 1 : MexaHuka — 2022. — 340 c. — ISBN 978-5-
8114-9196-4. — TekKCT : aNeKTPOHHbLIV // JlaHb : aNeKTPOHHO-6MbnmoTeyHas cuctema. — <URL:
https://e.lanbook.com/book/187811>
Casenbes, . B. Kypc obuen dunsmkn : yaebHoe nocobue ans By3os : B 5 Tomax / V. B. CasenbeB. — 6-e

o | ¥3A., cTep. — Cankr-lMeTepbypr : JlaHb, 2022 — Tom 4 : BonHbl. OnTnka — 2022. — 252 ¢. — ISBN 978-
5-8114-9198-8. — TeKcT : aneKTPOHHLIN // JlaHb : anekTpoHHO-6nbnmnoTeyHas cuctema. — <URL:
https://e.lanbook.com/book/187737>

0) gononHUTenbHasa nuTeparypa:
Ne
n/n

NcToYHMK

BopayHos C. B. OcHOBbI TEOpETUYECKON MexaHuKn. MexaHnka matepuansHom Touku : y4ebHoe nocodue /
1 C. B. bop3yHos, E. A. Kucenes, H. IN. CtagHas ; BOpoHEXCKuUii rocyiapCTBEHHbIA YHUBEPCUTET. —
BopoHex : MspgaTtenbckun gom BI'Y, 2022. — 124 c.

3agaum no TeopeTUYECcKon MexaHuke : ydebHo-meToamdeckoe nocobue. Y. 1/ H. J1. Manakos, A.

2 | A. Hekunenos, B. [1. OBcsiHHMKOB. — BopoHex : JIOIN BI'Y, 2006. — 54 ¢. — <URL.:
http://www.lib.vsu.ru/elib/texts/method/vsu/mar06002.pdf>

Wpogos, W. E. 3agaum no obwen cdumsuke / . E. Upogos. — 11-e usg. — Mockea : BMUHOM.
Jlabopatopus 3HaHum, 2017. — 434 ¢. — <URL.: http://biblioclub.ru/?page=book&id=462150&razdel=257>
Wpogpos, W. E. MexaHuka. OcHoBHble 3akoHbl / U. E. Mpogos. — 13-e n3g. — Mockea : BUHOM.

4 | NabopaTtopus 3HaHun, 2017. — 312 c.

<URL: http://biblioclub.ru/index.php?page=book red&id=462297>

Wpopos, W. E. BonHoBble npouecchl. OcHoBHble 3akoHbl / W. E. popoB. — 7-e usg. — Mockea :

5 | BUUHOM. JlaBopaTtopusa 3HaHuin, 2015. — 265 ¢. — <URL: http://biblioclub.ru/index.php?
page=book&id=214550>

TNanpay, J1. [. TeopeTnyeckas cduanka. Tom |. MexaHnka [QneKkTpoHHbIN pecypc]: Yueb. nocob.

6 | onsa sy3os / Jlangay J1. ., Nudwmu E. M. — 5-e u3g., ctepeot. — Mocksa : PUSMATIINT, 2012.

— 224 c. — <URL.: http://www.studentlibrary.ru/book/ISBN9785922108195.htmI>

INanpay, J1. . Teopetnueckas pusuka. T. VI. M'mapoanHamuka / J1. 0. Nangay, E. M. Jlncpumy,

[ Mocksa : PUSMATIINT, 2015. — 728 c.

8 CuByxuH, . B. O6wui kypc dmsukn: B 5 1./ 1. B. CuByxuH. — Mocksa : duamatnut, 2014. — T.
1 : Mexanuka. — 560 c.

9 CuByxuH, . B. O6wuin kypc dmsmkn: B 5 1./ . B. CuByxuH. — Mockea : dnamatnut, 2013. —T.

4 : Ontuka. — 791 c.

B) MHOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHble pecypchl (0mumanbHble Ppecypcbl MHTEPHET):
Ne

n/n
1 | 3HB BI'Y: https://lib.vsu.ru/

2 | OnekTpoHHO-6MBNMoTEeYHas cuctema "YHuBepcutetTckas bubnuoteka online"; http://biblioclub.ru/

3 | OnekTpoHHO-6ubnuoTeyHasa cuctema "flanp"; https://e.lanbook.com/

4 | OnekTpoHHO-O0MbnnoTeyHasi cuctema "KoHeynbTaHT ctygeHTa”;: http://www.studmedlib.ru

5 | OnekTpoHHbIN yHuBepcuteT BIY: https://edu.vsu.ru/

Pecypc




16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHus AnA CaMOCTOATEeNIbHOW paboThbl

Ne
n/n

MNCcTOYHMK

Bop3yHoB C. B. OcHoBbI TeopeTnyeckon mexaHukn. MexaHvuka maTepuanbHOn ToYku : ydebHoe nocobue /
1 C. B. bopsyHos, E. A. Kucenes, H. . CtagHas ; BOpoHeXCKuin rocyapCTBEHHbIN YHUBEPCUTET. —
BopoHex : NsgaTtenbcknni gom BIY, 2022. — 124 c.

Wpogpos, W. E. 3agaun no obwen cdumsuke / . E. Upogos. — 11-e usg. — Mockea : BUHOM.
Jlabopatopus 3HaHumn, 2017. — 434 ¢. — <URL.: http://biblioclub.ru/?page=book&id=462150&razdel=257>

Wpogpos, W. E. MexaHuka. OcHoBHble 3akoHbl / U. E. Mpogos. — 13-e n3g. — Mockea : BUHOM.
3 | llabopatopus 3HaHuin, 2017. — 312 c.
<URL: http://biblioclub.ru/index.php?page=book red&id=462297>

Wpopos, W. E. BonHoBble npouecchl. OcHoBHbIe 3akoHbl / W. E. popoB. — 7-e usg. — Mockea :
4 BUHOM. NNabopaTtopus 3HaHun, 2015. — 265 c. — <URL.: http://biblioclub.ru/index.php?
page=book&id=214550>

17. OOpa3soBaTenbHble TEXHONOrMK, UcCnonb3yemMble nNpu peanusauum Yy4ebHOM
OUCUMMIINHBI, BKMOYas OUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (OOT,
aneKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune)

Mpn peanu3aumm AUCUUNIIMHBI MOTYT MCMNOMb30BATbCS TEXHOMOrMM  3NEeKTPOHHOIo
obyyeHns n gucTaHUMOHHble obpasoBaTenbHble TexHonormm Ha 6ase noptana edu.vsu.ru, a
Takke gpyrve OOCTyMnHble pecypchbl ceTn MHTepHeT.

18. MaTtepnanbHoO-TeXHU4YecKoe obecnevyeHme AUCLUUNIINHDI

Ayantopusa Ons NeKUMOHHbIX 3aHATUI: MyNbTUMeAMa-NpoeKkTop, 3KpaH ANs NPoekTopa,
KOMnbloTEP C BbIXogoM B ceTb «WMHTepHeT». Cneuyuwanu3npoBaHHaa Mebenb (CTonbl
yyYeHunyeckue, cTynbs, gocka). lNporpammHoe obecnevenue: LibreOffice v.5-7, nporpamma ans
npocmoTpa annos opmata pdf, Gpayaep.

[Ana naGopaTopHbix paboT no MexaHuke npegycMmoTpeHa nabopatopusa Ne 145
(nabopaTtopHble npoBoaATCcs B rpynne no noarpynnam o 15 4enosek). JlabopaTtopus
OoCHaweHa HeobxoauMbIM KONMMYECTBOM paboumx MecT (28 CToOnoB, M3 HUX CTON Ans
npenogaeaTtensi, crton Aana nabopaHta, 4 ctona 6e3 obopygoBaHus, 22 cTona C
obopyaoBaHMeM [Ons BbINONHEeHUA nabopaTtopHbix paboT no kypcam «MexaHuka» 1
«MonekynsipHaa uankay; 45 CTynbeB), KOMMbOTEPOM Anst 06paboTkm pesynbTaTtoB
BbIYUCIIEHUIN, KOMMNMEKTaMn ANa  BbINONHEHWA nabopaTopHbix paboT MO MexaHuKe:
- KoMmnnekT duaundecknx npmbopoB KPI1 (maatHuk O6epbeka, mpockon, YHuBepcanbHbIn
MasiTHUK, KpyTUINbHBLIN MasTHUK, MaaTHUK Makcsernna);

- BanNNCTNYECKUIN MaSITHUK;

- yCTaHOBKa ANnsa ornpegerneHus MOMEHTOB MHepuuu Ten U NpoBepkn Teopemsbl [tonreHca-
LLITenHepa (TpnpmnnapHbIn nogBec, 3NEKTPOHHbIA CEKYHAOMEP) — 2 YCTaHOBKW;

- KPYTUNbHBIN MasiTHUK;

- yCTaHOBKa Ans onpeaeneHns MOMeHTOB MHepLMU TBEPAbIX Ten,

- yCTaHOBKa ANng onpegeneHvs Mogyns ynpyrocTu;

- WUTAHreHUnpKkynm (5 NHCTPYMEHTOB), BECHI Pbl4aXHble C pasHoBecamu (3 npubopa);
- MoAyrnbHbIN y4ebHbIn komnnekc MYK-M1-INMO «MexaHuka 1» (2 wr);

- MoAynbHbIN y4ebHbI komnnekc MYK-M2-NO «MexaHuka 2» (2 wT);



- komnbtoTep HP ProDesk 400 G5 DM ¢ moHuTtopom KK 22" BenQ BL2283 n konoHkamm (1 wT.)
[Ana nabGopaTopHbix paboT no onTuke npegycmoTpeHa nabopatopua Ne 427 obuwero
dm3nyeckoro npakTukyma, nabopatopHoe obopyaoBaHue, onTu4eckne npnbops.l:

- nabopaTtopHble komnnekcbl JIKO-11, IKO-1A, JIKO-3;

- nabopaTtopHble mogynn MPO-1, MPO-2, MPO-3, MYK-OB Bkrntovatouime, B TOM Yucne, renunim-
HEOHOBbLIN M MOMYNPOBOAHMKOBBLIVA Na3epbl, TOHKOMETpPbI, pedpakToMeTp, POTOKONOPUMETPSI,
MOHOXPOMAaTOpbl, OMNTMYECKME MOAYNbHblE YCTaHOBKM C Habopamu moayrnen, oObeKTUBbI,
AYroBble PTYyTHble Mamnbl C WUCTOMHWKAMW MUTAHUSA, MONSPUMETPbI, MUKPOCKOMbI, JIMH3bI,
KIOBETbI, KONObl, MEH3YPKMX, XMMKKaTbI, ronorpaduyeckast AEMOHCTPALMOHHAs yCTaHOBKA);

- nonapumeTp kpyroson CM-3;

- pedbpaktomeTp NOP-45462M,;

- poTtomeTp KOK-5M;

- AndpakumoHHble pelwéTtkm 530 nuHun/mm (5 Wr.);

- Anadparma ¢ OAMHOYHOW LLErbIo U HUTLIO (5 WT.);

- KpUCTann ¢ AByxIy4yeBbIM NpenomreHmem (2 wr.);

- nabopaTopHas ycTaHoBKa «[udpakumsa Ha ogHOM wenm» (4 wr.);
- nabopaTtopHas yctaHoBka «3akoH CtedaHa-bonbumaHay (2 wr.);
- nabopaTopHas ycTaHOBKa «YpaBHEHWE MNUH3bI» (2 LWT.);

- nabopaTtopHas yctaHoBka «bunpunama ®peHens» (2 wrt.);

- cnekTpodgoTomeTp M3-5300BU (2 wT.);

- CTeKNsAHHas BCTaBKa Ans onbITOB C Konbuamn HetoToHa (3 WwT.);

- ydebHas yctaHoBka "M3yveHune BHelwwHero dpotoadhdpekta" Mogens 3J16-190.028.04 (1 wr.);
- undgposas otokamepa Olumpus;

- komnetoTep HP ProDesk 400 G5 DM ¢ moHuTtopom KK 22" BenQ BL2283 n konoHkamu (1
wT.).

19. OueHoYHbIe cpeacTBa ANsi NPOBeAEHUA TEKYLLEeM U NPOMEXYTOYHOU aTTecTauumn

MopsigoK OUEHKM OCBOEHMST obyvarwmmncss ydebHoro matepuana onpegensietcs
coaepXaHNeM crieayLnxX pasaenos AUCUUNINHBI:

WHamnkaTtop(bl)
Ne HanmeHoBaHue pasgena
KomneTeHums(n) JOCTWKEHUS OueHouHble cpeacTBa
n/n avcumnnuiel (mogyns)
KOMMeTeHLMH
1 Pasgenbl 1-6 OrK-4 OlK-4.1 KoHTponbHas pabota
2 Pasgenbl 4, 6 OrK-4 OrK-4.4 KoHTponbHas pabota
3 Pasgenbl 1-6 OrK-4 OlK-4.6 KoHTponbHas pabota
4 Pasgenbl 1, 3,4, 6 OrnkK-11 OrnkK-11.1 JlabopaTopHasi paboTa
5 | Pasgenbi 1,3,4,6 OrnkK-11 OrK-11.2 JlabopaTopHasi paboTa
lMpomexyTouHas aTTecTauuns § Komnnekt KM
hopMa KOHTPONS — 3a4eT C OLIEeHKON

20. TunoBble OLEHOYHbLIE cpeAcTBa U MeToOAMYECKMEe MaTepuanbl, onpegensiowue
npoueaypbl OUeHUBaHUSA



20.1. TeKyWw M KOHTPOIb YyCNeBaeMoCcTu

KoHTponb ycneBaemMocTy Mo AUCUMNIIMHE OCYLLECTBNSAETCS C MOMOLbIO CMeayoLmMX OLEeHOYHbIX
CcpeacTB: KOHTponbHas paboTa, nabopaTtopHas paboTta

KoHTponbHasa pa6oTta Ne 1

3agaHue 1 (15 6annos). Teno ABwXeTca BOOMb OCKM X. Ero ckopocTb namMeHsieTcs no 3akoHy
vx(t)=3t?>+5t. OnpegennTe yckopeHue Tena, a Takke Bpemsi, 3a KOTOpoe OHO npounaeT nyTb 10 M (cunTas
oT MomMeHTa t=0).

3agaHne 2 (15 6annoe). Teno ABMXETCH MO OKPY>KHOCTM pagnycom 3 M. Moaynb ero ckopocTb
3aBUCUT OT BpemeHu no 3akoHy v(t)=t arctg(t). Hamgute TaHreHumanbHOe, HOpManbHOE M MOJIHOE
yCKOpeHue Tena B MOMeHT BpeMeHu t=1 c.

3apaHue 3 (20 6annos). CHapsia Maccon m BbleTen M3 opyaust Nog Yriom a K FOPU3OHTY C
HayanbHOM CKOPOCTbID Vo. Ha cHapsg B npouecce noneta [OencTByeT cuna CoOMpoOTUBMEHMUS
BO3ayxa, nponopumoHansHas ckopoctn. KoadduumeHT conpoTtmBneHns paseH k. Hangute 3akoH
ABMKEHNS cHapsiga.

KoHTponbHas pa6oTta Ne 2

3agaHne 1 (15 Gannos). lMonyunte copmyny Anss MOMEHTa MHEPUMA OAHOPOOHOrO0 TOHKOro
CTepPXXHA Macco m mn anuHon L. Ocb BpaleHnsa nepnenHankynsapHa CTEPXXHY U NpOXoanT Yyepes OauH nx
€ro KOHL0B.

3agaHne 2 (20 6annos). [NepBoHa4YanbHO MOKOMBLUMIACS OOHOPOAHbLIN LMAMHAP Maccoi m u
pagnycom R ckaTbiBaeTca 6e3 npockanb3biBaHWsi C HAKMOHHOW MAOCKOCTU ANMHOWM L, pacnonoxeHHon
noA Yrnom a K ropusoHTy. OnpeaenvTe yrioByro CKOPOCTb LMIMHAPA B KOHUE CrycKa.

3aganue 3 (15 6annos). AMnnuTyga 3aTyxawwmx konebaHun Tena ymeHbLumnnach B 3 pasa 3a 1
MuH. Tllepuog 3aTyxarowmx konebaHun paseH 10 c¢. Onpepenute OeKpeMeHT 3aTyxaHus,
norapumMU4ecKkUn 4eKpeEMEHT 3aTyxaHus, Bpems penakcaumm n O6poTHOCTb.

KoHTponbHas paboTta Ne 3

3agaHve 1 (15 6annoB). Tena ABWXYTCA BOOMb OOHOW MPSMON HaBcTpedy Apyr apyry. Ux
CKOpOCTM OOMHAaKoBbl, @ Macca ofHoro M3 Ten B 5 pa3 Gonblwe, 4em y ppyroro. Kakasa pons
nepBOHaYyanbHON SHEPrun Ten nepengeT B TENNOBYIO B pe3ynbTaTe abCcontoTHO Heynpyroro yaapa?

3agaHne 2 (15 GannoB). OnpegenuTte ONTUYECKYID CUITY U POKYCHbIE PACCTOAHUSA TOHKOM
CTEKNAHHOW NWH3bl B XWAKOCTU C MokasaternemMm npenomreHusa no = 1,7, ecnu ee ontnyeckas cuna B
Bosayxe ®, =-5,0 onTp.

3agaHve 3 (20 6annos). LWapukn cbpackiBaloT C HEM3BECTHOW BbICOThbI h, KOTOpylo TpebyeTca
onpegenutb. [ns 3T0ro U3Mepsa0T BpeMs nageHus t ¢ noMmolbio cekyHaomepa. B xoge 10 nsamepeHun
nosiydeH crnefyowmnm psag 3HauYeHun:

Howmep onbiTa 1 2 3 4 5 6 7 8 9 10
t,c 1.1 (12107 (11109 07 |11]09 [1.2 0.9

LleHa neneHusa cekyHaomepa paBHa 0.1 c. OnpegenuTe nNo 9TUM JaHHbIM:
1. CpegHee 3HaueHue BbICOThHI h.
2. MorpelHOCTb KOCBEHHbIX M3MepeHui h.

Mpu pacyeTax ucnomnb3oBaTtb opmyny h=gt?/2. YckopeHvne cBOGOAHOIO NageHus g MPUHSATL PaBHbIM
9.81 m/c?. Tabnuua 3HauyeHun koadduumeHTa CTbioeHTa COAePXNTCA B pa3aaTovHbIX Matepuanax.

KpuTepum oueHMBaHNSA KOHTPONbHbIX paboT
—0-24 6anna — «HeygoOBNETBOPUTENBHOY

— 25-34 6anna — «y4oBNETBOPUTENBHOY
— 35-44 6anna — «XOpOoLLO»
— 45-50 6annoB — «OTNNYHO»



MepeyeHb NabopaTopHbIX padoT

1. N3amepeHne gnnHbl ¢ UCNOSb30BaHMEM HOHMYCA.

2. KkcnepumMeHTanbHoe onpegeneHue nnoTHOCTU MaTepuana.

3. N3yyeHne 3aKOHOB COXpPaHEHNSA UMMyIibCa U MEXaHUYECKOWN SHEPTUN.
4. N3yyeHue OBUXEHMSA rMpockona.

5. NamepeHne MOMEHTOB MHEPLINN.

6. NayyeHne nHTepepeHunn n gudpakumnm.

TunoBoe 3agaHue ona nabopatopHon paboThbl
JlabopaTtopHas pabota Ne 1
«M3mepeHne anuHbl ¢ NCNONBL30BAaHNEM HOHUYCa»

Llenb paboTbl: HayuuTbCs WCMOMb30BaTb HOHWYC M MNPOBOAWTb OLEHKY MOrpeLHoCcTM npsimMbIX
N3MeEPEHUN.

TpeboBaHnsi K BbINOMHEHMIO pPaboTbl: BbINONHEHVWE nabopaTopHon paboTbl npegycmaTpuBaeT
npoBedEeHNE 3KCMEpPMMEHTa MO WM3MEPEHMIO BbICOTbI M AMaMeTpa Tena UunuHapuyeckon dgopmbl 1
obpaboTtky ero peasyntatoB. OT4ET 0 paboTe npoBoAUTCA B Buae cobecenoBaHMs M 3akmovaeTcs B
AEMOHCTpaLmMmM pesynbTaToB IKCNEPUMEHTA, a Takke OTBETOB Ha AOMOSTHUTENbHbIE BONPOCHI.

KpuTepun oOueHKM: Anst MOSNyYEeHUM OLEHKU «3a4TeHO» HeOobBXOAMMO Mnoka3aTb BbICOKMMA YPOBEHb
BNageHus TeopeTU4eckuM Martepuanom, yMeTb OOBbACHUTb METOAUKY MPOBEAEHMS IKCNEepPUMEHTa U
pacyeToB, BEPHO OTBETUTb HA AOMOSNHUTENbHbIE BONPOCHI.

3agaHue: npoeectn ceputo M3 10 M3MEpPeHUn BLICOTbI U AnameTpa Tena UUIMHAPUYECKONW (POpMbI.
Bbluncnutb cpegHue 3HayeHust BbICOTbI M AMaMeTpa, a TakkKe OUEHWUTb MNOrpeLlHOCTb MpPsAMbIX
N3MEPEHNIN ITUX BESNUYMH.

MpuBeaéHHbIE HNXe 3a4aHUSA PeKOMeHAYyeTCs UCMOoNb30BaTh NPU NPOBeAeHUN ANArHOCTUYECKUX
pa6oT ANA OLEeHKU OCTAaTOYHbIX 3HAHUI NO AUCUUNNUHEe

3agaHugd ¢ Bbibopom oTBETA

BepHbIn

Ne 3agaHue BapuaHTbl oTBETA
oTBET

1 | Touka gBwxeTcsa no 3akoHy r(t) = At—7Btsin(tt), A, B | a) v= A+2111B a
: go(:st. HangnTe ee ckopoCTb B MOMEHT BpeMeHu t b) v = A—21TIB
c)v=A+21B
d)v=A-21B
e)v =A+71B
fyv=A-7TB
g)v=A+7B
h)v=A-7B

2 | Toyka aBwxkeTCs Mo 3aKkoHy r(t) = At>+Bcos(Tt), A, B | a) v = 10A+TTB c
: gogst. HanguTe ee ckopoCTb B MOMEHT BpeMeHu t b) v = 10A—TIB
c)v=10A
d) v=-10A
e)v = 2A+1B
f)yv=2A-11B
g)v=2A
h)v=-2A

10




CKOpPOCTb TOYKM U3MEHSETCH NO 3aKkoHy V(t) =
At>+12BIn(1+t), A, B = const. Hangute ee
yCKOpeHMe B MOMEHT BpemMeHn t = 5 c.

a) a= 10A+72B

b) a = 10A-72B
c)a=10A+2B
d) a = 10A-2B

e) a= 10A+12BIn6
f) a= 10A-12BIn6
g) a = 5A+12BIn6
h) a = 5A-12BIn6

CKopoCTb TOYKM U3MeHsAeTcs no 3akoHy V(i) =
A-Be™, A, B = const. HaiionTe ee yckopeHue B
MOMEHT BpemeHn t = 2 c.

a) a=5A+Be™"°
b) a = 5A+B
c)a=A+5Be™
d) a = A+5B
e)a=Be™"
fla=B
g)a=5Be™
h)a=5B

Touka ABMXKETCA MO OKPYXHOCTN pagnycoM R =5 m.
Moaynb ee CKOpPOCTU M3MEHSETCH NO 3aKOHY
v(t)=t>+1. HainguTe moaynb NOMHOro yCKopeHus
TOYKM B MOMEHT BpemeHu t = 3 c.

a)a=7.2m/c?
b) a = 15.3 m/c?
c) a=18.1 m/c?

d) a = 20.9 m/c?

e)a =6 m/c?

f)a =10 m/c?
g) a =20 m/c?
h) a = 31 m/c?

Touka ABMXeTCS NO OKPYXXHOCTU pagmycoM R = 10
M. Moaynb ee CKOPOCTU U3MEHSETCH NO 3aKOHY
v(t)=8t+2. Hangnte moaynb NOMHOro yCKOpeHus
TOYKM B MOMEHT BpeMeHu t = 1 c.

a)a=12.8 m/c?
b) a = 18.3 m/c?
c) a=20.1 m/c?

d) a = 22.9 m/c?

e)a=8wm/c?

fa=12 m/c?
g) a =22 m/c?
h) a = 33 m/c?

Touyka maccon m = 1 kr ABMXKeTCs BOOMb OCU X NoA
aevictenem cunbl F,=—3v,. HanguTe ee ckopocTb V4 B
MOMEHT BpeMeHu t = 1 ¢. HayanbHas ckopocTb V(0)
=1 m/c.

a) vx =—0.09 m/c
b) v« = 0.05 m/c
c) vx=0.11 m/c
d) vy = 0.15 m/c

e) vx = -3 m/c

f) v =-0.9 M/c
g)vx=1wm/c
h) vy = 1.1 mlc

Toyka maccon m = 2 Kr ABMXKEeTCs BOOMb OCU X NMoA
aevictenem cunbl F,=—8v,. HangunTe ee ckopocTb V4 B
MomeHT BpeMeHu t = 0.5 c. HavanbHas ckopocTb
vx(0) = 5 m/c.

a) vy = -0.25 m/c
b) vy = 0.31 m/c
¢) vx = 0.35 m/c
d) vx = 0.68 m/c
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e) vy = -5 m/c
f) vy = —2.9 m/c
g) vx = 3 Mm/c
h) vy = 3.1 m/c

9 | MoTeHunanbHas sHeprusa Tena umeet Bug U(X, y, a)=3.3H a

z)=x+yz. Hantn mogynb cunbl, KOTOpasi AEACTBYET b)=3.7 H

Ha Hero B Touke (1, —1, 3). '
c)=4.1H

d)=50H
e)2H
f)3H
g)5H
h) 11 H

10 | MNMoTeHumanbHasg aHeprusa Tena nmeet Bua U(X, v, a)=4.3H b

z)=2xy+z. Hantn mogynb cunbl, KOTOpas ENCTBYET b)~4.6 H

Ha Hero B Touke (1, -2, 1). '
c)=51H

d)=6.0H
e)3H
fy4 H
g6H
h)12H

3agaHung ¢ KpaTkMM OTBETOM

BepHbIn

Ne 3apaHve
oTBeT

1 | OBa wapwuka maccamm mq = 2 Kr U my = 3 Kr NeTAT HaBCcTpedy Apyr Apyry co ckopoctsmu v4 =50 | 46
M/c n v, =30 M/C cOOTBETCTBEHHO. HanTu mMoaynb CKOPOCTM MEPBOro LUapuka nocrie ynpyroro
LleHTpasnbHOro CTONKHOBEHMS (B M/C).

2 | Yron noBopoTa TBEpAOro Tenma 3aBUCUT OT BpEMeHWM Mo 3akoHy @(t)=2t°. Hawngute | 80
TaHreHunanbHoe yCKOpPEHWEe ar TOUKUN, HaxoasILLEencsl Ha paccTosHM R = 2 M OT ocu BpalleHnsi B
MOMEHT BpemeHu t = 1 ¢ (B m/c?).

3 | OgHopoaHbIi ANCK C MOMEHTOM uHepuuu | = 5 kr-m? Bpawaetca 6e3 TpeHnus ¢ yrrosow | 10
CKOPOCTbIO W = 6 C' BOKPYr ropusoHTanbHOW OCKM, Mpoxofsliei yepes ero LeHTp. Kakyto
MUHUManbHyto cuny F (B H) Hy>kHO npunoxutb Kk ero o6oay, 4tobbl AUCK OCTaHOBUICS Yepes t =
1 ¢? Pagnyc gucka R =3 m.

4 | Onpegenute uuMKnudeckylo dactoty (B c7') koneGaHwii MaTemaTM4eckoro MasTHuKa, | 5
NnoABeLLEeHHOro Ha HUTK gnvHon L=0.4 m. YckopeHnne cBobogHoe nageHus npumute pasHbiM 10
m/c?.

5 | PacctosaHue mexay wensmu d B onbiTe FOHra paBHO 1 MM, 3KpaH HaxoA4MTCs Ha paccTtodHun L = | 6
2 M OT HUX. Ha wenn HopmaneHO NagaeT uany4yeHne KpacHoro nasepa c AnvHon BosnHbel A = 600
HM. Ha kakom pacctosiHum (B MM) OT cepeauHbl MHTEPMEPEHLMOHHON KapTUHbI HaxoauTCs
MaKCMMyM NSATOro nopsaka?

3agaHus ¢ pasBépHYTbIM OTBETOM

3apanue 1. [lante onpegeneHne NoHATUM pagnyCc-BEKTOP, CKOPOCTb U YCKOPEHWE MaTepuarnbHON TOYKMN.
OrtgeT:
1) Pagunyc-BekTop — 3TO BEKTOP, NPOBEAEHHbIN N3 Havana koopaunHat B Touky Habnogenuns UIMA r = (x,

Yy, Z), TAe X, Y, Z — KOopAuHaTbl TOYKN HabnMoaeHns.
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2) v = dr/dt N v, = dx/dt, v, = dy/dt, v, = dz/dt.

3) a = dv/dt UIIU a,= dv,/dt, a, = dv,/dt, a,= dv./dt.

3apaHuve 2. 3anvwute OPMYnbl ANA TaHreHuManbHOro, HOPManbHOro W MOSMIHOTO YCKOPEHUs
MaTepuanbHON TOYKM.

OTBeT:

1) a-= dv/dt.

2) an= V¥R, rae R — pagnyc KpMBU3HbI TPAEKTOPUM.

3) a’= a*+ a,’.

3apaHnue 3. Chopmynupynte Tpu 3akoHa HbloToHa.

OtBer:

1) CyLlecTBYIOT CMCTEMbI OTCYETa, B KOTOPbIX CBOBOAHAA MaTtepuanbHas Todka OBUMXETCS paBHOMEPHO

N NPSAMOSIMHENHO.
2)ma = F, rge F = F{+F,+... — paBHogenCTBYOWada cuna.

3) Cwvnbl, C KOTOpPbIMW B3aMMOLENCTBYIOT ABE MaTepuaribHble TOYKW, PaBHbI MO MOAYIHO,
NPOTMBOMNOJIOXHbI, HAanpaeneHbl BAONb NPSIMON, COeAMHSIIOLWEN TOUKU, U ABMSIOTCSA CUNnaMm OgHON
npvpoapl.

3apaHme 4. 3anvwute dopMynbl AN MMMAynbca, MOMEHTA UMMyNbCa U KMHETUYECKOW SHEPTuu
MaTepuanbHON TOYKM.

OrtBerT:

1) p =mv.

2M=[r, p] WIIMM =[rx p] IM M =r x p.

3) T =mv?/2.

3apaHue 5. CchopmynunpynTte TpU OCHOBHbLIX 3aKOHA reOMEeTPUYECKON OMNTUKMN.

OTBer:

1) 3akoH NPAMOMMHENHOrO pacnpocTpaHeHus: B OOHOPOLHOM cpefe fyd cBeTa pacnpocTpaHsieTcs

NPSMOSIMHENHO.

2) 3akoH OTpaXeHus: Nyd Nagatolnii, OTPaKEHHbIN 1 NepneHanKYNap K oTpaxarllen noBepxHOCTH,
BOCCTAHOBIEHHbIN B TOYKE MafeHus, nexar B O4HOW MMOCKOCTW, MpUYEM Yron nageHus paBeH Yriy
OTpaxeHus.

3ameyvaHue: gonyckaeTca OTBET B BUAE pUcyHKa 1 oopmMynbl a=p.

3) 3akoH MpenomMneHus: Nnyy NagaloLwuin, NPerioMAEHHbIN U NEPNeHaNKYNap K rpaHvue ABYyX Cpea,
BOCCTaHOBJIEHHbIN B TOUKE NaAEeHUs, NexaT B OAHOW NIOCKOCTM, MpUYEM Nnssin a= ngsin B (unu sin a/ sin

B = N2/ nyunu sin a/ sin B = N1z, FAe N2 — OTHOCUTESbHbIN NOKa3aTenb NPENOMIEHUS).

Kputepun oueHnBaHus LWkana oueHok (B 6annax)

O6yuatowmncsa gan nosHbIA OTBET. 3 6anna

Obyvarowuinica pgan  nonHet  oteBeT. [onyckatotes | 2 banna

He3Ha4yunTellbHble HETOYHOCTHW.

OOyvatowminicas  gan  YacTuyHeln oteeT. OteBeT He | 1 6ann

CoAepXUT rpybbix OLLINBOK.

OtcyTctByeT 6Gonblas uacte oTeeTa. [lpucytcTByioT | 0 Gannos

rpybble ownbku.
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20.2. NpomexyToyHasn atTecTauus

MpomexyToyHas aTTectaumMsi MO AUCLMMAMHE OCYLLECTBASIETCA C MOMOLLLIO  CneayoLwwmx
OLIEHOYHbIX cpeacTs: komnnekt KUM

lMepeyeHb BOMPOCOB K 3a4éTy:

. Paguyc-BekTop, CKOPOCTb U YCKOpEHNE MaTepuarbHON TOYKU.

. OnucaHne aBMXeHMs1 C MOMOLLIbIO AEKAPTOBbIX, LMANHOPUYECKNX U Cheprnyeckmx KOOpAanHar.
. TaHUeHUManbHOe, HOpMasnbHOE Y MOMHOE YCKOpPEHMe.

. Knaccunyeckunn 3akoH CrioXeHus CKOpocTen.

. 3aKkoHbl HbloTOHa.

. MpeobpaszosaHusa Manunes. MNpuHUMN oTHOoCcKUTENbHOCTK [Manunes.

. Umnynbe vactuubl. MmnynbcHasa dpopma BTOporo 3akoHa HeloToHa.

. IMnynbc cnctembl yacTuu,. 3akoHbl UBMEHEHMS U COXPaHEHUSI UMMNYMbCa.

. UenTp macc. L-cuctema.

10. MOMEHT umMnyrbca 4YacTtuubl. YpaBHEHME MOMEHTOB.

11. MOMeHT nmMmnynbca cucTembl YacTul,. 3akoHbl U3MEHEHUS U COXPaHEHUss MOMEHTa UMNynbCca.
12. COBGCTBEHHbLIN MOMEHT MMMYybCca.

13. PaboTa, MOLHOCTb, KUHETMYECKAs SHEPTMS.

14. KoHcepBaTuBHbIe cusbl. [loTeHUnanbHas aHeprusi.

15. PaboTa cun Tskectu, rpaBuTaumm 1 ynpyrocTu.

16. 'vpockonuyeckne n guccunaTmBHbIE CUMBbI.

17. NonHas MexaHn4eckasi 3Heprus. 3akoHbl UBMEHEHUS N COXPaHEHUS] MEXAHUYECKOWN SHEPTUM.
18. Teopema KeHnwra.

19. OgHOMepHOoe ABMXEHME Noa AENCTBMEM KOHCEPBATUBHbIX CUS.

20. [1BmxeHne B none ueHTpanbHbIX CUn.

21. 3apaya Kennepa.

22. [1BmxeHne B KYFIOHOBCKOM Mofe oTTanknsaHus.

23. MNocTynaTtenesHoe 1 BpallaTenbHOe ABWKEHUEe TBepAoro Tena. Yrbl dunepa.

24. YrnoBas CKOPOCTb U YrroBOE YCKOPEHHME.

25. MoMeHT nHepumn. OCHOBHOE ypaBHEHME ANHAMUKN BpaLLaTenbHOMro ABUXKEHMS.

26. Teopema LUTtenHepa.

27. TeH3op uHepuun. MasBHbIe OCU.

28. lNMpeueccus rmpockona.

29. OgHoMepHble rapMoHMYeckue konebaHus. PrUandecknin MasiTHUK.

30. OgHomepHble 3aTyxatowme kornebdaHus.

31. BblHyxaeHHble konebaHus. Pe3oHaHc.

32. CnoxeHne rapMoHn4Yecknx konebaHun ogHoro HanpaeneHusi. bruexus.

33. CnoxeHne B3anmMonepneHamKynspHbiX rapMOHUYECKNX KonebaHun. durypel Jinccaxy.
34. KonebaHnsa cuctem co MHOrMMK cteneHsmm ceobdoabl. HopmanbHble konebaHus.

35. MexaHunyeckne BosiHbl. BorlHoOBOE ypaBHEHME.
36. Mogenb cniowHon cpeabl. YpaBHEHUE HEMPEPLIBHOCTMU.

37. VigpeanbHag xugkocTtb. YpaBHeHne dunepa.

38. 'vmagpocTtatuka. bapomeTpuyeckaa popmyna.

39. CtaumnoHapHoe TeyeHne naeanbHOW XNOKocTu. YpasHeHne bepHynnu.

40. 3Byk. CkOpOCTb 3ByKa B rasax.

41. MpuHumn depma. 3aKkoHbl OTPAKEHUSA U NPENOMIIEHNS] B TEOMETPUYECKON ONMTUKE.
42. JINH3bI.

43. InTepgepeHuuns. BpemeHHasa n npocTpaHCTBEHHAA KOFEPEHTHOCTb.

44, Nndpakuma. OudpakunoHHas pelueTka.

45. MpuHumnel ronorpadoun.

46. Cnocobbl OLEHKM NOrPEeLLHOCTU NPAMbIX U3MEPEHWA.

0O ~NO O, WN -

[(e]
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47. Cnocobbl OLEHKM NMOTrPELUHOCTN KOCBEHHbLIX N3MEPEHUN.

KMM coctouT 13 aByx BOMPOCOB M3 nepeyHsa. Ha noarotoBky gaetca 1 4ac, nocrne 4ero NpoBOAMTCS
cobecenoBaHue, B X0A4e KOTOPOro MOryT ObiTb 3aAaHbl LONONMHUTENbHbIE U YTOYHSIHOLLME BOMPOCHI.

Kputepun oueHnBaHus:

1. 3HaHMEe OCHOBHbIX ONPEeAENIEHNI N TEOPETUYECKNX MOSNTOXEHUIA.

2. lMoHNMaHMe CYLHOCTN 3aKOHOB MEXaHMKM 1 ONTUKN.

3. YMeHuve NnpumeHsiTb NpuobpeTeHHble TeopeTudeckne 3HaHmsa ans o6 bACHEHNS SSBNEHWUA U NPOLLECCOB.
4. NoHmaHue o6nacT NPUMEHEHNS 3aKOHOB MEXAHWKN U OMTUKN.

[ns oueHmBaHMA pe3ynbTaToB 06y4yeHUsa Ha 3a4€Te C OLEeHKOW ncnonb3dyeTcs 4-6annbHas wana:
«OTMNYHOY», «XOPOLUOY», «yAOBMETBOPUTEITbHO», KHEYIOBNETBOPUTENBHOY.

YpoBeHb
KpuTepum oueHnBaHnsa KOMNeTEHLNI cchopmmpoBaHH LLikana oueHoK
ocTn
KoMMeTeHunmn

lMonHoe cooTBeTCTBME OTBETA 0OYyYaloLerocs Bcem
nepeyvmcneHHbiM kputepusam. Obyyarowmncsa aeMoHCTpupyeT MOBBILIEHHbI
BbICOKUIA YPOBEHb BNafieHNsi MmaTteprarnom, OpueHTUpyeTcs B OTnnyHo
npegmeTHol obnacTtun, BEpHO OTBEYaeT Ha BCe AONOMHUTENbHbIE ypOBEHE
BOMPOCHI.

OTBeT Ha KOHTpOJ'IbHO-l/I3MepVITeJ'IbHbIIZ mMaTtepuan He
COOTBETCTBYET O4HOMY U OBYM U3 NepednCrieHHbIX Ba30BbIii
nokasaTenem, HO 06yqalou.|,vu7|c;| AaeT npaBuiibHble OTBETbI HA XOpOLUO

YPOBEHb
AOMOJSHNUTENbHbIE BOMPOChHI. [lonyckatoTcst owmnbkM npu
BOCMNPOM3BEAEHUN YACTMN TEOPETUYECKUX NMOSNOXKEHNN.
OTBET Ha KOHTPOJIbHO-U3MEPUTESbHBIA MaTepuarn He
COOTBETCTBYET NOOBbIM TPEM 13 NEPEUNCTIEHHBIX MOKa3aTenen,
obyvaromincsa gaeT HemnosHble OTBEThI Ha JOMNOSTHUTENbHbIE MoporoBbIn
. Y0oBneTBOPUTENBHO
Bonpockl. CchopMmnpoBaHHbIE 3HAHMS OCHOBHBIX MOHATUN, ypoBeHb

onpeneneHnin u TeopeM, U3y4aemMbix B Kypce, He Bceraa nosiHoe
MX NOHUMaHMWE C 3aTPYAHEHUAMU NPU BOCTIPOU3BEAEHNMN.

OTBET Ha KOHTPONbHO-U3MEPUTENBbHLIV MaTepunan He
COOTBETCTBYET OOLIM YETLIPEM U3 NepednCreHHbIX
nokasarenen. ObyyaloLwniics 4EMOHCTPUPYET OTPbIBOYHbIE - HeypnosnetsopuTtensHO
3HaHMSA (MO0 NX OTCYTCTBUE) OCHOBHLIX NMOHATUI, ONpeaeneHni
1 TeopeM, UCNofb3yeMbIX B Kypce.
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