MMWHOBPHAYKU POCCUN
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OEPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIO OBPA30OBAHUA

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

YTBEPXOAIO

3aBeayowmin kacegpomn
LUPOBLIX TEXHONOMMN

oy
/x/%ﬁ Kypranuu C. [1.

05.03.2024 .

PABOYA4 NMPOMrPAMMA YYEBHOW OUCLUUNNUHDI
651.0.13 MexaHuka 1 ontuka

. Koo v HaumeHoBaHMe HanpaBneHUst NOArOTOBKMU:
10.05.01 KomnbtoTepHasa 6e3onacHOCTb

. Mpocnnb noaroToBKM:
PaspaboTka 3awmeHHoro nporpammMHoro obecneyeHus

. KBa.I'IM(*)MKaLIMSI BbIiNyCKHUKaA:
cneunannct

4. dopma obyyeHUA: OYHadA

. Kachenpa, orBevarowan 3a peanmsauuio AUCUUNIIUHDbI:
Kadpepa UMPPOBLIX TEXHOSOMMI

. CoctaBuTenu nporpamMmmbi:
Kucenes EsreHunn AnekcaHgposud, kaHavaaT PU3NKO-MaTeMaTUYECKUX HayK

. PekomeHpgoBaHa:
HMC ®KH (npotokon Ne 5 ot 05.03.24)

. Y4yeOHbIM roa: 2025-2026 CemecTp: 2



9. Llenu n 3apaum y4ye6HON AUCLUMNNUHDI

Llenamun ocBoeHnsa y4ebHoOM ANCUMNIIUHBI ABASIKOTCS:

— O3HakomneHve  oby4yalwlwmMxca C  OCHOBHbIMU
Knaccu4eckon MexaHuKu, rmapoaMHaMuKm n onTUKK;

— hbopmupoBaHue 6a30BbIX HaBbLIKOB B 0611aCTM MaTeMaTn4eckoro MoOAeNnMpoBaHus.

3agaumn yyebHon gucuUmMninHbI:

— Un3yvyeHue pyHaameHTanbHbIX (OU3NYECKUX MOHATUN U MOAENEN;

— 0oby4eHre yMEHUIO NPUMEHATb TEOPETUYECKME 3HAHUA A8 PeLleHMs TUNOBbIX 3a4ay;

— (bopMunpoBaHME HaBbLIKOB [MOCTAHOBKM W  pPELUEHUS] KOHKPETHbIX, C Yy4eTOM
ocobeHHOCTeN cneunanuaaunmn, pUanYecknx n MHXEHepHbIX 3agau.

MeTogamMuM U MoAenamMu

10. MecTo y4ye6HOM AMCUMNNUHBLI B cTpyKType OOI:

AuncumnnmHa oTHocuTCs K ob6a3aTensHOM YacTn yyebHoro nnaHa.

[na ycnewHoro udyyYeHuss AaHHOro Kypca HeobxoaMmo npenBapuTenibHOoe W3yyeHue
cneayrowmnx ANCUUNIVH: MaTeMaTuyecknin aHanus, anrebpa.

11. MnaHupyemble pesynbTaTbl O0y4YeHMA No AucuunnauHe/Moaynio (3HaHUS, YMEHUs,
HaBbIKW), COOTHECEHHbIE C NNTaHMpPyeMbIMU pe3yfibTaTaMM OCBOEHUsI obpa3oBaTeribHOMN

nporpamMmmbl (KOMneTeHLlMﬂMM) n UHANKaTopamMun UX OCTUXEeHUA:

Kog HasBaHue Koa(b1) NnaukaTop(bl) MnaHvpyemble pe3ynbTaTbl 0Oby4eHus
KOMMEeTEHL MK
OrlK-4 | CnocobeH OlK-4.1 | 3HaeT OCHOBHbIE 3HaTb: (hopmManunam U OCHOBHbIE 3aKOHBbI
aHanuaupoBaTb 3aKOHbl MEXaHWKU U KnaccuyecKkom MexaHWKU, OCHOBHbIE
PU3NYeCcKyto ONTUKK ypaBHEeHUs ruapoaANHaMNKN, OCHOBHbIE
CYLWHOCTb MeToAbl 1 OOCTUXKEHUS ONTUKK, a Takke
ABNEHUA N rpaHvLbl MX NPUMEHUMOCTU
npoLieccos, Ol1K-4.4 | 3HaeT OCHOBbI TEOPU 3HaTb: OCHOBHbIE 3aKOHbI KonebaTeneHOro u
nexawmx B konebaHu 1 BOIH, BOMHOBOIO ABWXEHUS
OCHOBE ONTUKK
yHKUMOHVPOBaH | OMK-4.6 | YMeeT ucnosnb3oBaTth YMeTb: MOCTPOUTL KOHKPETHYIO (PU3NYECKYHO
na MaTemMaTuyeckmne MOZENb U peann3oBaTb €€ CoaepKaHue B
MUKPOINEKTPOHHO Moaenn uan4eckmx NpuKNagHbIX 3agadax; NpoBoauTb aHanm3
M TEXHUKM, SABNEHNA N NPOLECCOoB Nony4eHHbIX TEOPETUYECKUX Pe3yNbTaToB
NPUMEHATb Brnagetb: npyemMamn n MeTogamm peLLeHus
OCHOBHbIE TMNOBbIX 3aAad, NpeAcTaBneHs MM O nep-
dusnyeckue CMEKTUBHbIX HaMNpaBfeHUsIX HayYHbIX Uccre-
3aKoHbl 1 MoJenu [OBaHWI B TEOPETUYECKOW MEXaHNKe U nUx
ans pewexHuns noTeHunanbHbIX BO3MOXHOCTAX NPU NpakTn-
3agad YecKown peanusauuun B cneumarnbHbix obna-
npodyeccnoHarsbH cTax
O AeATenbHOCTU | OMK-4.7 | YMeeT peluaTth TUMOBbLIE | YMETb: NOCTPOUTL KOHKPETHYH (PU3NYECKYIO
npuknagHble MoZernb U peann3oBaTb ee coaepXaHue B
dusnyeckme 3agayv NnpuKnagHbIX 3agadax; NpoBoauTb aHanu3
NonyYeHHbIX TEOPETUYECKUX PE3YIbTaTOB
Brnagetb: npyeMamm n MeTogamm peLleHuns
TMNOBbIX 3a4au
Orl1K-4.8 | Bnageet meTogamu BnageTtb: MmeTogamun nccneaoBaHus,
nccnenoBaHus NPUMEHSAEMbBIMU B KNACCUYECKOWN MEXaHUKeE,
PUINYECKMX ABNEHUA N | TMAPOAMHAMUKE N ONTUKE
npoLeccoB

12. O6bem AncuMNIIMHbI B 3a4eTHbIX eaunHuuax/yac — 2/72.

dopmMa NpOMEXYTOHYHOM aTTeCTaLUMU: 3a4EeT C OLIEHKOMN

13. TpyaoeMkocTb NO BMAaAM y4ye6HOM paboTbl
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TpyooeMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
2 cemMecTp
AyanTopHble 3aHATUA 50 50
nekuyum 34 34
B TOM 4YuChe: npakTuyeckme
nabopartopHble 16 16
CamocTtosiTensHasi paborta 22 22
B TOM Yucre: KypcoBasi pabota (NpoekT)
dopma NpomMeXyTOUYHON atTecTaumm
(3aver c oueHKon)
Utoro: 72 72

13.1. CopepxaHue ANCUUNIINHbI

Peanusauusa

pasgena

HaumeHoBaHue pasgena ONCLMNIUHBI C
Ne n/n CopeprxaHve pasgena aMcumnivHbl

AVCLMNIUHBI NMOMOLLbIO

OHnamnH-Kypca,
OYMK*
1. Jlekunn

1.1 MexaHuka matepuarnbHon Toukn | OCHOBbI aKcnepumeHTansHon usnku. Mpeamet n | https://
OCHOBHbIE 3aa4M KIacCU4YeCKoN MeXaHMKN. edu.vsu.ru/
Cnocobbl onucaHus ABMXXEeHUS MaTepuanbHOM course/
TOuYKM. 3akoHbl HbtoToHa. MNpuHLMN view.php?
oTHocuTensHocTu [Manunesa. mnynsc Yactuubl. id=4032
Mmnynbc cuctemMbl YacTul,. 3akoHbl U3MEHEHUS U
coxpaHeHus nmnynbsca. LieHtp macc. MomeHT
umnynbca. MoMeHT cunbl. 3aKOHblI U3MEHEHNS U
COXpaHeHUs1 MOMeHTa uMmnynbsca. PaboTa.
KuHeTnuyeckas aHeprus. NoTeHumManbHasa aHeprus.
MonHas mexaHu4yeckasi aHeprus. 3akoHbl
N3MEHEHNSI U COXPAHEHNST MEXAHNYECKOM
3HEPIUN.

1.2 MpocTtenwune 3agaum mexanmkn | OgHomepHoe — gBwxkeHume. Toukm  noBopoTa. | https:/

MaTepuanbHON TOYKU ®PuUHUTHOE " WH(VHUTHOE aBwxeHne. | edu.vsu.ru/

MoTeHumanbHas sMa 1 NoTeHUManbHbI 6apbep. course/
[BnxeHne B LeHTpanbHOM nosne. AOdEKTUBHbIN view.php?
noteHuman. 3agava gByx ten. 3agadva Kennepa. | id=4032
[IBXeHne B KyNNIOHOBCKOM MOJSE€ OTTaNKMBAHUS.

1.3 MexaHwuka TBEpAOro Tena MocTynateneHoe 1 BpalwaTensHoe ABUKEHNE https://
TBepaoro Tena. Yrnbl Aunepa. Yrnosas ckopoctb. | edu.vsu.ru/
BpalueHne BOKpyr HENOABWKHOW OCU: MOMEHT course/
WHepuun, Teopema LUtenHepa. CnoxHoe view.php?
OBWXEHWe: TEH30P MHEPLNN, MaBHbIE OCU. id=4032
KuHeTu4yeckasi aHeprus TBepaoro Tena.

"mpockonsbl.

1.4 Teopus konebaHui CBoboaHble ogHOMepHble kornebaHusi. YpaBHeHue | https:/
OBWKEHNS IMHEHOrO rapMOHNYECKOTO edu.vsu.ru/
ocuunnaTopa. YactoTa v aHeprua cBOOOAHbIX course/
konebaHuin. 3atyxatowime konebaHus. view.php?
BbIHy>OeHHble konebanus. MNepunoguyeckas id=4032
BbIHyXgarowas cuna. PesoHaHc. CnoxeHne
rapmoHunyeckux konebanunn. Konebanms cucrem
CO MHOrMMU cTeneHamu csoboapbl. MexaHnyeckne
BOMHbl. BonHoBOE ypaBHEHWUE.

1.5 OCHOBbI MEXaHUKM CNNOLLHbIX Mopgenb cnnowwHon cpefpbl. YpaBHeHNE https://

cpen HenpepbIBHOCTU. NaeanbHasi XXMAKOCTb. edu.vsu.ru/
YpaBHeHue Oinepa. Hecxrmaemas XnakocTb. course/
M'mapocTaTtuka. bapomeTpunyeckasa oopmyna. view.php?
CTaumoHapHoe TeveHue XNaKkocTu. YpaBHeHne id=4032
BepHynnu onsa Te4deHuns XMaKocTu B none
TSKeCTU. 3BYKOBbIE BOSHbI.
1.6 OCHOBbI ONTHKK "eomeTpunyeckas ontuka. MpuHuun Pepma. https://
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JInHsbl. BonHoas ontuka. [MNpuHuun lonreHca- | edu.vsu.ru/
®peHens. UHTepdepeHLms. Oundppakumsa. | course/
onorpadus. OcHoBbI aKcnepuMeHTanbHon | view.php?
ur3MKN. id=4032
2. labopaTopHble 3aHATUA
2.1 MexaHuka matepuarnbHoi Todkn | OCHOBbI 3KCnepuMeHTansHon puamkn. Cnocobbl https://
onuncaHusa OBWKEHNsT MaTepuarnbHON TOUKU. edu.vsu.ru/
3akoHbl HbtoTOHa. 3aKoHbI U3MEHEHWST 1 course/
COXpaHeHUs UMMynbca. 3akOHbl U3MEHEHUS 1 view.php?
COXpaHeHUs1 MOMEHTa UMNyrbca. 3akoHbl id=4032
N3MEHEHNSI U COXPaHEHNST MEXaHNYECKON
3HEpIuu.
2.2 Mpocrenwune 3agaum mexaHmkn | OgHomepHoe apwkeHue. lNMoTeHuuwanbHas ama u | https:/
MaTepuanbHON TOYKK noTeHumanbHbIN Bapbep. OBwmxeHne B | edu.vsu.ru/
ueHTpanoHom none. OddeKTnBHbIN NoTeHuman. | course/
3apayva Kennepa. view.php?
id=4032
2.3 MexaHuka TBepaoro tena Yrnosas ckopocTb. BpalleHue Bokpyr https://
HEeMNOABWXHON OCU: MOMEHT UHepLUn, Teopema edu.vsu.ru/
LUtenHepa. KnHetnyeckasi aHeprusa TBepaoro course/
Tena. view.php?
id=4032
2.4 Teopus konebaHui CBobogHble ogHOMepHble konebaHus. YacTtota u https://
3Heprus cBob6OOHbIX edu.vsu.ru/
konebaHuin. 3atyxatowime konebaHus. course/
BbIHy>OeHHble konebaHus. MNepunoguyeckas view.php?
BblHy)kgaroLlasi cuna. Pe3oHaHc. id=4032
2.5 OCHOBbI MEXaHMKM CNIOLLHbIX Hecxnmaemas xungkoctb. 'ngpoctatuka. https://
cpea BapomeTtpuueckasa oopmyna. YpaBHeHne edu.vsu.ru/
BepHynnu gns TedeHns XugKkocTu B none course/
TSXKECTMW. view.php?
id=4032
2.6 OCHOBbI ONTKKU leomeTpnyeckaa ontuka. JluH3bl. BonHoBas | https://
onTuka. MHtepdepeHuna. dndpakums. edu.vsu.ru/
course/
view.php?
id=4032

13.2. Tembl (pa3pgenbl) QUCUUMNNWUHBI U BUAbI 3aHATUN

Buapbl 3aHATUIN (KONWMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl Na6oDATODH.I CamocTtos-
n/n (pasgena) oucumnnmHbl Jlekuun pe P TenbHas Bcero
paboTta
1 MexaHuka MaTepmanbHON TOYKK 6 5 5 10
MpocTeliwne 3agaym MexaHukm
2 MaTepuanbHON TOYKK 4 2 4 10
3 MexaHwuka TBepaoro tena 8 o 4 14
4 Teopusi konebaHun 6 9 4 12
5 OCHOBbI MEXAHVKN CMMOLHBIX Cpes 4 5 4 10
6 OcHoBbI ONTUKNM 6 6 4 16
Utoro: 34 16 22 72




14. MeToau4ecKkue yKasaHusi Ansi 00y4aloLWmxXca N0 OCBOEHUIO AUCLIUMIIUHDI

OcBoeHne ancumnnnHbl CKnagbiBaeTcsa n3 ayantopHon paboTbl (y4ebHON esaTensHOCTH,
BbINOSIHAEMON NoA PYKOBOACTBOM MpenofasaTens) v BHeayauTopHou paboTbl (y4ebHoun
AEATENbHOCTU, peanudyemon oby4vatroLmnMcs CaMoCTOSATENBHO).

AyouTtopHasa paboTa cocTouT M3 paboTbl Ha NEKUMSX W BbIMOMHEHUS MPaKTUYECKUX
3agaHnn B 0o6BLEME, npeaycMOTpeHHOM Yy4ebHbiM nnaHoMm. Jlekumsi npegcraBnsieTr cobon
nocrnegoBaTefNlbHOE U CUCTEMATUYECKOE U3NOXeHue y4ebHOro matepuana, HanpasfieHHOE Ha
3HAKOMCTBO OOYyYaloLMXCA C OCHOBHBIMW MOHATUAMU W TEOPETUYECKUMU MOSIOXKEHUSMM
N3y4vaemon UCUMNANHbI.

JIeKuMoHHbIe 3aHATUA dopMupytoT 6a3y ans nabopaTopHbIX 3aHATUMIA, Ha KOTOPbIX
Nnosly4YeHHble TeOopeTUYEeCKNe 3HaAHUSA NPUMEHSIIOTCA ONA pelleHNa KOHKPETHbIX MpaKTU4ecKnx
3agay. Obyvatowmmesa ons ycnewHoro 0OCBOEHUSA AUCUMMINHBI PEKOMEHAYETCA BECTU KOHCMEKT
nekumn n nabopaTtopHbIX 3aHATUN.

CamoctoaTensHas pabota npegnonaraeT yrnybnéHHoe nsyydeHve oTaerbHbIX pasgenos
ANCUMNNMAWHBI C UCMONb30BaHNEM NUTEpPaTypbl, pEKOMEHAOBAHHOW MpenogaBaTesieM, a Takke
KOHCNEKTOB NeKuun, KOHCMEKTOB niabopaTopHbIX 3aHATMW. B  kayectBe nnaHa Ans
camocTodaATenbHon paboTbl MoXeT ObITb Mcnonb3oBaH pasgen 13.1 HacTosiwen paboyen
nporpaMmmsbl, B KOTOPOM 3adhUKCUPOBaHbI pasaensl ANCUUNIIUHBI U UX coaepXaHue. B pasgene
13.2 paboyen nporpaMmbl onpeaenseTcs KONM4ecTBO YacoB, OTBOAMMOE Ha CaMOCTOSTENbHYHO
paboTy Mo Kaxxgomy pasgeny aucumnnuHbl. bonbliee KONMYeCTBO YacoB HAa CaMOCTOATESNbHYIO
paboTy oTBOAUTCA Ha Hambonee TpyaHble pasgenbl AUCUMNAWHBLL. NS caMOCTOSATENbHOro
N3ydeHnss oTAeNbHbIX pasgernioB AUCUMNIIMHBLI UCMOMb3YEeTCHA NepeyeHb nutepaTypbl U Opyrux
pecypcoB, nMepeyvncrieHHblx B nNyHKTax 15 u 16 Hactoawen paboyverr nporpammel.
Obs3aTenbHbIM 3N1eMEHTOM CaMOCTOSATENbHON pPaboThl SABMSETCA BbINOIHEHWE [OMALLHEero
3aaHus.

YCnewHoCcTb OCBOEHUSI AUCUMMIUHBLI ONPeAensieTcsl CUCTEMATUYHOCTbIO W FnyOuHOM
ayanTOpPHOW 1 BHeayaMTOpHON paboTbl oby4vatoLerocs.

Mpy Mcnonb3oBaHUM OUCTAHLMOHHBLIX 0OpasoBaTeNbHbIX TEXHOMOMMN U 3NEKTPOHHOro
oby4yeHunss TpebyeTcs BbINOMNHSATL BCE YKasaHUs npenogaBaTtenei, BOBpeMs NoAknvaTbes K
OHNaWNH-3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHMsM ANsi CAMOCTOATENbHOWM paboThl.

B pamkax gucumnnuHbl nNpegycMOTPEHO MNpoBedeHue TPEX TeKylWMxX aTTecTtauun 3a
cemecTp. PesynbTaTtbl Tekylleh yCneBaeMOCTM YYMTbIBAKOTCA MPU BbICTABIEHUN OLEHKM MO
NPOMEXYTOYHOW aTTecTauum B COOTBeTCTBUM C nonoxeHvem [1 BlY 2.1.04.16-2019
«lNonoxeHne o TeKkywen U NPOMEXYTOYHOM aTTecTaumnm 3HaHUW, YMEHWW W HaBbIKOB
obyvyarowmxca Ha dakynbTeTe KOMMbIOTEPHbIX Hayk BoOpOHEeXCKOro rocyaapCTBEHHOIO
YHUBEpPCUTETA C UCMOSb30BaHMEM BanNbHO-PENTUHIOBOMN CUCTEMbIY.

O6y4yeHune nuL ¢ orpaHNYeHHbIMM BO3MOXHOCTSIMU 3[J0POBbS OCYLLIECTBISIETCS C y4eTOM
NX MHOMBUAYarbHbIX NCUXOU3NYECKMX OCODEHHOCTEN M B COOTBETCTBMU C MHAMBUAYaNbHON
nporpaMmmoin peabunutauun. ns nuu ¢ HapyweHMeM criyxa npu Heo6xoaumocTu aonyckaeTcs
NPUCYTCTBME Ha NeKUMaX 1 nabopaTopHbIX 3aHATUSIX aCCUCTEHTA, a Takke CypAonepeBO4YMNKOB
N TudprocypaonepeBoaumkoB. MpomexyTodHas aTtTecTaums Ans vy C HapyLlleHUsIMK crnyxa
NpoBOAUTCS B NMUCbMEHHOW bopme, NMpy 3TOM MCMOMb3YHTCA 0bOLME KPUTEPUM OLIEHUBAHWUSI.
MNpy HeobGXxoouMOCTM BpeEMsS MOATOTOBKM Ha 3a4yeTe MOXeT ObiTb yBenuyeHo. [Ons nuy c
HapyLLeHNeM 3peHns JornyckaeTcs ayauanbHoe npefocTaBneHve MHdopmauumn (Hanpumep, ¢
MCMNONb30BaHNEM MPOrPaMM-CUHTE3aTOPOB peyn), a TakKkKe MWCNofb3oBaHME Ha NeKumsix
3BYKO3aNuUCbIBalOLMX YCTPONCTB (AMKTOOHOB 1 T.4.). Ha nekumsx n nabopaTopHbIX 3aHATUSIX
npu Heo6GXoaMMOCTM AonyckaeTcs NpUCyTcTBME accucTeHTa. MNpu npoBeaeHUN NPOMEXKYTOUYHOM
aTTecTauMm Ons nuy C HapyleHNeM 3peHUst TECTUPOBaHNE MOXET ObiTb 3aMEHEHO Ha YCTHOe
cobecenoBaHue no Bonpocam. MNpu Heo6XoANMOCTM BPEMS NOAFOTOBKM Ha 3a4eTe MOXeT ObiTb
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yBeNu4eHo. [ns nuu, ¢ HapyLeHWsIMU OMOPHO-ABUraTenibHOro annapata npu Heob6XxoaMMoCTH
[onyckaeTcsl NPUCYTCTBME acCUCTEHTA Ha Nekuusix U nabopaTopHbIX — 3aHATUNAX.
MNpomexyToyHas aTTecTtauuss ANs UL C HapyLeHUsIMW OMOpHO-ABWUraTerlbHOro annapaTta
npoBOAUTCS Ha OBWMX OCHOBaHMSIX, MpPU HeobXxoAMMOCTM npouedypa 3aveTa MoxeT ObiTb
peanusoBaHa ANCTaHUMNOHHO.

15. [lepeyeHb OCHOBHOM W AONONIHUTENBLHOW FNUTEpaTypbl, PEeCypCcoB WHTEpHeT,
Heo6XoaAUMbIX ANA OCBOEHUA AUCLIMMNIIUHDbI

a) ocHoBHas nuTeparypa:
Ne

/n NcTouHmk
CaBenbes, W. B. Kypc o6en cmsmkn : yaebHoe nocobue ans By3oB : B 5 Tomax / U. B. CaBenbes. — 7-e
y n3g., ctep. — CaHkt-lNeTepbypr : NlaHb, 2022 — Tom 1 : MexaHunka — 2022. — 340 c. — ISBN 978-5-
8114-9196-4. — TeKCT : 9NeKTPOHHbIN // JlaHb : aNeKTpoHHO-0MbnmnoTteyHas cucrtema. — <URL:
https://e.lanbook.com/book/187811>
CaBenbes, W. B. Kypc obLiein ¢pusnkm : yaebHoe nocobme anga By3oB : B 5 Tomax / U. B. CaBenbeB. — 6-e
5 | Y38, cTEp. — CaHkT-lNeTepbypr : NlaHb, 2022 — Tom 4 : BonHbl. Ontuka — 2022. — 252 ¢. — ISBN 978-

5-8114-9198-8. — TeKCT : aneKTPOHHbIN // JlaHb : 3NeKkTpoHHO-6ubnmoTevHas cuctema. — <URL:
https://e.lanbook.com/book/187737>

©0) gononHuTensHasa nuTepaTypa:
Ne
n/n

NcTouHMK

BopayHos C. B. OcHOBbI TeopeTnyeckon mexaHukn. MexaHvka matepuanbHon ToYkn : y4ebHoe nocobue /
1 C. B. bopsyHos, E. A. Kucenes, H. IN. CtagHas ; BopoHexXckuii rocyaapCTBEHHbIN YHUBEpCUTET. —
BopoHex : M3pgaTtensckun gom BI'Y, 2022. — 124 c.

3apaum No TeopeTU4eCcKkon MexaHuke : ydebHo-meToaudeckoe nocobue. Y. 1/ H. J1. Manakos, A.

2 | A. Hekunenos, B. [1. OscsaHHnkoB. — BopoHex : J10IN BI'Y, 2006. — 54 ¢. — <URL:
http://www.lib.vsu.ru/elib/texts/method/vsu/mar06002.pdf>

Wpopos, W. E. 3agaum no obuen cmsmke / V. E. pogos. — 11-e n3g. — Mocksa : BUHOM.
Jlabopatopus 3HaHun, 2017. — 434 c. — <URL.: http://biblioclub.ru/?page=book&id=462150&razdel=257>
Wpopos, W. E. MexaHunka. OcHoBHble 3akoHbl / U. E. Upogos. — 13-e nsg. — Mockea : BUHOM.

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

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

Mpogos, W. E. BonHoBble npouecchl. OcHoBHble 3akoHbl / W. E. pogoB. — 7-e n3g. — Mockea :

5 | BMUHOM. NNabopaTtopusi 3HaHmn, 2015. — 265 c. — <URL.: http://biblioclub.ru/index.php?
page=book&id=214550>

NaHpay, J1. . TeopeTnyeckas duaunka. Tom |. MexaHunka [OneKkTpoHHbI pecypc]: Yueb. nocob.

6 | onsa By3os / llangay J1. [., Nudwmy E. M. — 5-e u3g., ctepeot. — Mocksa : PUSMATIINT, 2012.

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

INanpay, J1. O. Teopetnyeckasa cdmsuka. T. VI. NTmagpognHamuka / I. [1. Nangay, E. M. Jlncowny,.

[ Mocksa : PUSMATIINT, 2015. — 728 c.

8 CuyxuH, O. B. O6wuin kypc dumsukm: B 5 1./ . B. CuByxuH. — Mocksa : ®uamatnut, 2014. — T.
1 : MexaHuka. — 560 c.

9 CuyxuH, . B. O6wuin kypc dwmsukm: B 5 1./ . B. CuByxuH. — Mocksa : ®uamatnut, 2013. —T.

4 : Ontnka. — 791 c.

B) MHCOPMALIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (oduulmanbHble pecypcbl UHTEPHET):
Ne

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

2 | OnekTpoHHO-6MGNnoTeyHasn cuctema "YHuBepcuteTckan 6nbnuoteka online”; http://biblioclub.ru/

3 | OnekTpoHHO-6ubNMoTevHas cucrema "JlaHb";: https://e.lanbook.com/

4 | 3nekTpoHHO-6MbnmMoTeYHasi cuctema "KoHcynbTaHT cTygeHTa": http://www.studmedlib.ru

5 | OnekTpoHHbIN yHMBepcuteT BIY: hitps://edu.vsu.ru/

Pecypc

16. Nepe4yeHb y4eOHO-MEeTOANYECKOroO obecneyeHus AnA CaMmoCTOATENIbHOW paboThbl

| Ne | VICTOYHMK
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n/n

BopayHoB C. B. OcHOBbI TeOpeTUyecKkon MexaHukn. MexaHvka matepuanbHoOn ToYkn : y4ebHoe nocobue /
1 C. B. bopsyHos, E. A. Kucenes, H. . CtagHas ; BopoHexXckuin rocyqapCTBEHHbIN YHUBEPCUTET. —
BopoHex : M3pgaTtensckun gom BI'Y, 2022. — 124 c.

Wpopos, W. E. 3agaum no obuien cmsmke / V. E. Mpogos. — 11-e n3g. — Mocksa : BUHOM.
Jlabopatopus 3HaHun, 2017. — 434 c. — <URL.: http://biblioclub.ru/?page=book&id=462150&razdel=257>
Wpopos, W. E. MexaHuka. OcHoBHble 3akoHbl / . E. Upogos. — 13-e nsg. — Mockea : BUHOM.

3 | NNabopatopus 3HaHuK, 2017. — 312 c.

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

Mpogos, W. E. BonHoBble npouecchl. OcHoBHble 3akoHbl / W. E. pogoB. — 7-e n3g. — Mockea :

4 | BUHOM. JlTaBopaTopusa 3HaHun, 2015. — 265 c. — <URL.: http://biblioclub.ru/index.php?
page=book&id=214550>

17. OO6pasoBaTenbHble TEXHOSNIONMKU, WUCMNONb3yeMble MNpu peanu3aumm y4ebHomn
OUCLUMNIUHBbI, BKMOYas AUCTaHUMOHHble obpa3oBatenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe OGy4YeHue)

Mpn peanusaunyM OUCUUNAMHBI MOFYT WCMOMb30BATbCA TEXHOMOMMU  3NEKTPOHHOMO
oby4eHnss 1 ONCTaHUMOHHblIe obpa3oBaTtenbHble TexHOMorMn Ha 6a3e noprtana edu.vsu.ru, a
Takke Apyrve OOCTyMHble pecypcbl ceTn MHTepHeT.

18. MaTepmanbHO-TeEXHUYECKOe obecneyeHne QUCLMNIINHBI

AyouTtopua Ons NEKUMOHHbIX 3aHATUIA: MyNbTUMeAna-NnpoeKkTop, aKpaH Ans nNpoekTopa,
KoMnboTep C BbixogoM B ceTb «WHTepHeT». CneuuwanusvpoBaHHas wmebenb (CTonbl
y4yeHun4yeckne, cTynb4, gocka). NporpammHoe obecneyenue: LibreOffice v.5-7, nporpamma gns
npocmoTpa annos opmata pdf, Gpaysep.

Ana nabopaTtopHbix paboT no MexaHuke npegycMmoTpeHa nabopatopus Ne 145
(nabopaTtopHble npoBogATCA B rpynne no nogrpynnam go 15 4enosek). JlabopaTtopus
OCHallleHa HeobxoauMbIM KONMM4ecTBOM pabouymx mecT (28 cTonoB, M3 HUX CTON Angd
npenogaeaTens, crton pAns nabopaHta, 4 cTtona 6e3 obopygoBaHus, 22 cTona C
obopyooBaHvem [Onsi BbINOMHEHUs1 nabopaTtopHbix paboT no kKypcam «MexaHuka» u
«MonekynsapHaa duanka»; 45 cTynbeB), KoMnbloTEPOM AN 006paboTknm pes3ynbTaToB
BblYMCIIEHMI, KOMMNIEKTaMn Ana  BbINONHEeHNa nabopaTopHbix paboT Mo MexaHuke:
- KOMMAeKkT dusnyecknx npubopos KOOI (maatHuk O6epbeka, Mpockon, YHuBepcanbHbIN
MasiTHUK, KpyTUNbHbIN MasaTHUK, MasaTHUK Makceenna);

- BaNNUCTNYECKNN MaSITHUK;

- yCTaHOBKa ANdA onpegeneHns MOMEHTOB MHepUuMUM Ten U NpoBepku Teopemsbl [tonreHca-
LUTenHepa (TpnunapHbIn NoaBec, 3NEKTPOHHbBIM CEKYHAOMEP) — 2 YCTaHOBKY;

- KPYTUIbHBIN MaATHUK;

- yCTaHOBKa Ang onpejeneHus MOMEHTOB UHepLmMK TBEPAbIX Ten;

- yCTaHOBKa ANng onpeaeneHvus Moayns ynpyrocTu;

- WTaHreHUnpKynu (5 MHCTPYMEHTOB), BECbl pbl4akHble ¢ pa3HoBecamu (3 npubopa);
- MoAaynbHbIN y4ebHbI komnnekc MYK-M1-INO «MexaHuka 1» (2 wT);

- MOAy-nbHbIN y4ebHbIn komnnekc MYK-M2-MNMO «MexaHuka 2» (2 wr);

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

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

- nabopaTtopHble mogynun MPO-1, MPO-2, MPO-3, MYK-OB Bkrtovatouime, B TOM Yucne, rennn-
HEOHOBbIN M MNOMYNPOBOAHMKOBbLIV Na3epbl, TOHNOMETPbI, pedpakToMeTp, POTOKONOPUMETPHDI,
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MOHOXPOMAaTOpbl, OMNTUYECKME MOAYJIbHble YCTaHOBKM C Habopamu Moaynen, oObekTuBbl,
AyroBble PTYyTHble NaMmnbl C WCTOYMHMKAMWU MUTaHUS, MONSAPUMETPbI, MUKPOCKOMbI, JIUH3bI,
KIOBETbI, KONObI, MEH3YPKM, XMMUKaTbI, rofiorpaduyeckas 4eMOHCTPALMOHHAs yCTaHOBKa);

- nonapumeTp kpyroson CM-3;

- pedpakTomeTp NOP-45462M;

- gpoTtomeTp KOK-5M;

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

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

- KpucTann ¢ AByxsly4yeBbIM NpenomMneHmem (2 wr.);

- nabopaTopHas ycTaHoBKa «[udpakuna Ha ogHou wenm» (4 wr.);
- nabopartopHas yctaHoBka «3akoH CtedaHa-bonbumaHay (2 wr.);
- nabopaTopHas ycTaHoBKa «YpaBHEHUE NNH3bI» (2 LWT.);

- nabopaTtopHas yctaHoBka «bunpuama ®peHensa» (2 wr.);

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

- CTEeKNSAHHasi BCTaBKa Ans onbITOB C Kofnbuamn HetoToHa (3 wT.);

- ydebHas yctaHoBka "M3yveHune BHelwwHero dpotoadpdpekta" Mogens 3J16-190.028.04 (1 wr.);
- umdgposas cotokamepa Olumpus;

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

19. OueHouYHbIe cpeacTBa Afisl NPOBEeAEHUA TEKYLEeN U NPOMEXYTOYHOMW aTTecTauumn

MopsigoK OUEHKM OCBOEHMSI obydarlmmucs yv4ebGHOro martepuana onpegensieTcst
coaepxaHneM crie4yLmx pasaenos ANCUUNINHGI:

No H MugukaTop(bl)
o aMMeHOBaHWe pasgena
KomneTeHuunsi(n) JOCTUXKEeHUs OueHouYHbIe cpeacTBa
n/n ONCUMNIUHBI (MOayns)
KOMMETEHLMM
1 Pasgenol 1-6 OrK-4 OrK-4.1 KoHTponbHas pabora,
nabopartopHas paboTa
2 Paspenol 4, 6 OrK-4 OrK-4.4 KoHTponbHas pabora,
nabopartopHas paboTa
3 | Pasgenbl 1-6 OrK-4 OlK-4.6 KoHTponbHas paborta,
nabopartopHas paboTta
4 Paspenbl 1-6 OrikK-4 OrkK-4.7 KoHTponbHas paborta,
nabopatopHas pabota
5 Pasgensl 1-6 OrnkK-4 OrK-4.8 KoHTponbHas pabora,
nabopartopHasi pabota
MpomexyTouyHasi aTTecTauus ) KommanekT KUM
dopma KOHTPOSS — 3a4eT C OLIEHKOM

20. TunoBble OLEHOYHble cpeAcTBa M MeToAuYecKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWw M KOHTPOJIb YCNeBaeMoCcTu



KoHTponb ycneBaeMocTu No AUCUUNIMHE OCYLLECTBIISAETCS C MOMOLLBIO CNEeAYLWNX OLEHOYHBbIX
CpefcTB: KOHTponbHas paboTta, nabopaTopHasa paboTa

KoHTponbHasa pa6oTa Ne 1

3agaHne 1 (15 6annoB). Teno ABMXeTCHA BAONb OCU X. Ero CKOpoCTb M3MEHSIETCA MO 3aKOHY
vx(t)=3t?>+5t. OnpegennTe yckopeHue Tena, a Takke Bpemsi, 3a KOTopoe OHO nporaeT nyTb 10 M (cunTasn
OT MomMmeHTa t=0).

3apaHve 2 (15 6annos). Teno ABUXeTCS MO OKPYXHOCTU paguycom 3 M. Mogyrnb ero ckopocTb
3aBMCUT OT BpemMeHu no 3akoHy V(t)=t arctg(t). Hamgute TaHreHumanbHoOe, HOpManbHOE W MNOMHoe
yCKOpeHune Tena B MOMeHT BpeMeHu t=1 c.

3agaHne 3 (20 6annos). CHapsig Macco m BbIIETEN U3 Opyaust Nog YIiiOM O K TOPU3OHTY C
HayanbHOM CKOPOCTbI Vo. Ha cHapsg B npouecce noneta [JdevucTByeT cuna CONPOTUMBMAEHUSA
BO3ayxa, nponopumnoHansHas ckopoctu. KoadduumeHT conpoTtmBneHna paseH k. Hangute 3akoH
ABWKEHNS cHapsga.

KoHTponbHasa pa6boTta Ne 2

3agaHve 1 (15 6annos). MNMonyynte copmyny AN MOMEHTa WHepuun OOHOPOOHOro TOHKOro
CTePXXHA Macco m un gnvHon L. Ock BpalleHusa neprneHaukynapHa CTepXXHY 1 NpoXoauT Yepes OauH uxX
€ro KOHL,0B.

3apaHue 2 (20 6annos). NepBoHaYanbHO MOKOMBLUMACA OOHOPOOHLIA LMNUHAP Maccom m u
pagmycoM R ckaTbiBaeTcs 6e3 npockanb3biBaHWUSA C HAKMOHHOMW NMOCKOCTU ANUHOM L, pacnonoxeHHown
nofA Yrrom a K ropusoHTy. OnpeaenuTe yrnoByto CKOPOCTb UMNMHAPA B KOHLE Crycka.

3apaHue 3 (15 6annos). AMnnuTyga 3atyxarowmx konebaHmn tena ymeHbwmnnaces B 3 pasa 3a 1
MUH. [lepuopg 3aTyxatowmux konebaHun paseH 10 c. Onpegenute [OeKpeMeHT  3aTyxaHus,
norapumMu4ecknn JeKpeMeHT 3aTyxaHus, Bpems penakcaumm u JO6pOTHOCTb.

KoHTponbHasa paboTta Ne 3

3apgaHve 1 (15 Gannos). Tena OBWXYTCA BOOSMb OOHOW MPAMOW HascTpedy Apyr apyry. WX
CKOPOCTM OOMHAaKoBbl, @ Macca opgHoro M3 Ten B 5 pa3 Gonblwe, 4Yem y ppyroro. Kakas pons
nepBOHaYanbHOW 3Heprun Ten nepenaeT B TENSoBYyO B pe3ynbTarte abcontoTHO Heynpyroro yaapa?

3agaHne 2 (15 6Gannos). OnpegenuTe ONTUYECKYID CUMY U (POKYCHble PaCCTOAHWUS TOHKOM
CTEKNSAHHOM NWH3bI B XMOKOCTM C MoKasaTenem npenomneHuns no = 1,7, ecrnu ee onTuyeckas cuna B
Bo3ayxe ®, =-5,0 gnTp.

3apganue 3 (20 6annos). LWapukn cbpacbiBalOT ¢ HEM3BECTHOM BbICOTHI h, KOTOpyto TpebyeTcs
onpegenutb. [InNs aTOro n3mMepsoT Bpemsa nageHns t ¢ nomowbto cekyHgomepa. B xoge 10 nsmeperun
noslydeH cnenyowmn pag 3HauYeHun:

Homep onbiTa 1 2 3 4 5 6 7 8 9 10
t, c 11112107 (11109 07 (11109 [1.2 ]0.9

LleHa peneHusa cekyHgomepa paBHa 0.1 c. OnpegenuTe No 9TUM JaHHbIM:
1. CpegHee 3HayeHue BbICOTHI h.
2. MNorpelHOCTb KOCBEHHLIX n3MepeHuin h.

Mpu pacyeTtax ucnomnb3osaTtb dopmyny h=gt?/2. YckopeHvne cBo60OHOrO NageHuss g MPUHATb paBHbIM
9.81 m/c?. Tabnuua 3HadeHuit koadpduLmeHta CTblogeHTa COOEPXKUTCS B pa3AaToqHbLIX MaTepuanax.

Kputepum oueHMBaHNA KOHTPONbHbIX paboT
—0-24 6anna — «HeyaoBMNEeTBOPUTENBbHO»

— 25-34 6banna — «ygoBNeTBOPUTENBHO»
— 35-44 Ganna — «XopoLLo»
— 45-50 6annoB — «OTNIMYHO»

lNepeyeHb nabopaTopHbIX paboT



1. N3amepeHne anNuHbl C UCNoMNb30BaHNEM HOHUYCA.

2. JkcnepumeHTanbHoe onpeaeneHne NNoTHOCTM Matepuana.

3. MI3ayyeHne 3akOHOB COXpaHEHNS NMNynbca 1 MeXaHU4YeCcKon aHepruu.
4. IayyeHune oBmxeHna rmpockona.

5. amepeHne MOMEHTOB NHEPLINN.

6. NayyeHune nHTepdepeHunn n gudpaxkumnu.

TunoBoe 3agaHne anst nabopaTtopHon paboThl
JTabopaTtopHas paboTta Ne 1
«M3mepeHne anuHbl ¢ NCNONbL30BaHNEM HOHMYCa»

Llenb paboTbl: Hay4MTbCs WCMONb30BaTb HOHWYC WM MNPOBOAWMTb OLEHKY MOrpeLHoCcTM MpsiMbIX
N3MEPEHUNN.

TpeboBaHnst K BbINOMHEHMIO paboTbl: BbINONHeHWe nabopaTopHon paboTbl npegycmaTpuBaeT
npoBedeHNe 3KCMepuMMeHTa MO M3MEPEHMIO BbICOTbI M AMaMeTpa Tena uunuHgpuyeckon dopmbl U
obpaboTtky ero peaynbratoB. OTYET 0 paboTe NpoBoAMTCHA B BuAe cobecedoBaHWsl U 3aknovaeTcsd B
AeMOHCTpaUun pe3yrnbTaToB 3KCNEPUMEHTa, a Takke OTBETOB Ha AOMOMHUTENbHbIE BONPOCHI.

Kputepun oueHku: Ang nofnyyYeHuM OLEHKU «3a4YTeHO» HeoOXOAMMO Mnoka3aTb BbICOKMA YPOBEHb
BNageHus TeopeTU4eCcKMM Martepuanom, yMeTb OObACHUTb METOAUKY NPOBEAEHUS JKCNepuMeHTa u
pacyeToB, BEPHO OTBETUTb HA AOMOSHUTENbHbIE BONPOCHI.

3agaHue: nposectn ceputo M3 10 M3mepeHun BLICOTbI U AnamMeTpa Tena uunuHapuyeckon opmbl.
Bbluncnntb cpegHue 3HayYeHust BbICOTbI M AnameTpa, a Takke OLEHWUTb MOrpelHOCTb MNpsMbIX
N3MEPEHUIN ATUX BESNUYMH.

MpuBenéHHbIE HNXKE 3aAaHUA PeKOMEHAYeTCA UCNOoNb30BaTb NpU NPOBeAEeHUN AUNAarHOCTUYECKUX
paboT ANA OUEeHKN OCTAaTOYHbIX 3HAHMW NO AUCLUNNNHE

3agaHug ¢ Bblbopom oTBETA

Ne 3apaHuve BapuaHTtbl oTBETA BszHebTm
1 | Touka ABIKETCA NO 3aKOHY r(t) = At—7Btsin(tit), A, B | a) v= A+2111B a
: gogst. HangnTe ee ckopoCTb B MOMEHT BpeMeHH t b) v = A—21TIB
c)v=A+21B
d)v=A-21B
e)v=A+71B
f)v=A-7T1B
g)v=A+7B
h)v=A-7B
2 | To4ka ABIKETCA MO 3aKOHY r(t) = At>+Bcos(t), A, B | a) v = 10A+TB C
: gogst. HangnTe ee ckopoCTb B MOMEHT BpeMeHH t b) v = 10A—TIB
c)v=10A
d)v=-10A
e)v =2A+1B
f)v=2A-11B
g)v=2A
h)v=-2A
3 | CkopoCTb TOUKM M3MEHSIETCS MO 3aKOHY V(t) = a) a= 10A+72B c
At*+12BIn(1+t), A, B = const. Hangure ee
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ycKkopeHue B MOMEHT BpemeHu t = 5 c.

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

CkopoCcTb TOYKM WM3MeHdAeTcs Mo 3akoHy V(i) =
A-Be™, A, B = const. Haingute 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

Touyka OBMXKeTCs MO OKPYXXHOCTU pagnycom R =5 m.
Moaynb ee CKOPOCTU M3MEHSIETCHA MO 3aKOHY
v(t)=t>+1. Hanaute mogysnb NOMHOO YCKOPeHUs
TOYKM B MOMEHT BpemeHu t = 3 c.

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

d) a = 20.9 m/c?

e)a=6m/c?

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

Touka oBmKeTCH Mo OKpYXHocTh paguycom R = 10
M. Moaynb ee CKOPOCTU M3MEHSETCH MO 3aKOHY
v(t)=8t+2. Hangnte moaynb NOMHOro yCKOpeHus
TOYKM B MOMEHT BpemeHn 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?

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

Toyka maccor m = 1 Kr ABUXEeTCs BOOMNb OCU X NOf,
penctemem cunbl F=—3v,. Hangnte ee ckopocTb vy B
MOMeHT BpemeHun t = 1 ¢. HayanbHasa ckopocTb vi(0)
=1 wmlc.

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

e) vy = -3 m/c

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

Toyka maccor m = 2 Kr ABUXeTCs BOOMb OCU X NOf,
penctemem cunbl F=—8v,. Harignte ee ckopocTb vy B
MoMmeHT BpemeHmn t = 0.5 c. HauyanbHasa ckopocTb
v«(0) = 5 m/c.

a) vx = —-0.25 m/c
b) vi = 0.31 m/c
c) vx = 0.35 m/c
d) v, = 0.68 m/c

e) vy = -5 m/c
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f) vy =—2.9 m/Cc
g) vx = 3 mlc
h) v, = 3.1 m/c

9 | MoTeHunanbHas aHeprus Tena umeet Bug U(X, v, a)=3.3H a

z)=x+yz. Haitun mogynb cunbl, KOTopasi AEACTBYET b)=3.7 H

Ha Hero B Touke (1, -1, 3). '
c)=41H

d)=5.0H
e)2H
f)3H
g)5H
h) 11 H

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

Z)=2xy+z. Hantn moaynb cunbl, KoTopas gencresyeT b)=~ 4.6 H

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

d)=6.0H
e)3H
f)4 H
g)6 H
h) 12 H

3agaHung ¢ KpaTkMM OTBETOM

BepHbin

Ne 3apaHuve
oTBeT

1 | OBa wapnka maccamm mq = 2 Kr 1 my = 3 Kr NeTAT HaBCTpe4vy Apyr Apyry co ckopoctsmu v4 =50 | 46
Mm/c n v, =30 M/c cooTBETCTBEHHO. HanTu mMoaynb CKOPOCTM NEpPBOro LUapuka nocrne ynpyroro
LeHTparbHOro CToNIKHOBEHUS (B M/c).

2 | Yron noBopoTa TBEpAOro Tenma 3aBUCUT OT BpPEMeHM Mo 3akoHy @(t)=2t5. Hangute | 80
TaHreHunanbeHoOe yCKOpeHne ar TOUKU, HaxOAsLWencst Ha paccTosHM R = 2 M OT ocn BpalleHnst B
MOMEHT BpemeHn t = 1 ¢ (B m/c?).

3 | OgHopoaHbIi ONCK C MOMEHTOM uHepuuu | = 5 kr-m? Bpawaetcs Ge3 TpeHus ¢ yrnoson | 10
CKOPOCTbIO W = 6 C' BOKPYr ropu3oHTanbHOW OCK, MPOXOAsllen 4Yepe3 ero LeHTp. Kakyio
MUHUManbHyto cuny F (B H) Hy>XHO npunoxutb Kk ero o6oay, 4Tobbl AUCK OCTaHOBUIICS Yepes t =
1 ¢c? Pagnyc gncka R = 3 m.

4 | Onpegenute uMKnNuyeckylo dactoty (B c¢') koneGaHuii maTeMaTMyeckoro MasaTHUKa, | 5
NoABELLEeHHOro Ha HUTK anvHon L=0.4 m. YckopeHnne cBobogHoe nageHus npumute pasHbiM 10
m/c%

5 | PaccrosiHne mexay wensmn d B onbiTe FOHra paBHo 1 MM, 3KpaH HaxXo4MTCst Ha paccTostHum L = | 6
2 M OT HuX. Ha wenu HopmanbHO NagaeT M3ny4YeHne KpacHoro nasepa c AnvMHon BorHbl A = 600
HM. Ha kakom paccTosiHum (B MM) OT cepeauHbl UHTEP(EPEHLMOHHON KapTUHLI HaXoAMTCA
MaKCUMYM NSTOro nopsiaka?

3aganug c Qa3BéQHyTbIM OTBETOM

3apaHnue 1. [lanite onpegeneHne NOHATUI paanyc-BEKTOP, CKOPOCTb M YCKOPEHNE MaTepuanbHON TOYKM.
OTBer:
1) Pagunyc-BeKkTop — 3TO BEKTOp, NPOBEAEHHbIN M3 Ha4vana KoopamHat B To4Ky HabnogeHus UIA r = (x,

Yy, Z), TAe X, Y, Z — KOopAuHaTbl TOYKN HabnogeHns.
2) v = dr/dt NN v, = dx/dt, vy = dy/dt, v, = dz/dt.
3) a = dv/dt UITN a,= dv,/dt, a, = dv,/dt, a,= dv./dt.
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3apaHue 2. 3anuwute opMynbl ANS  TAHrEHUManbHOro, HOPMAarlbHOrO M MOSTHOTO  YCKOPEHWS
MaTepuanbHOW TOYKN.

OrtBerT:

1) a,= dv/dt.

2) a,= V?/R, rae R — pagunyc KpuMBU3HbI TPAeKTOPUK.
3) @’ = a,’+ a.’.
3apaHnue 3. Cchopmynunpynte Tpu 3akoHa HetoToHa.

OTBeT:
1) CyLlecTBYIOT CMCTEMbI OTCYETA, B KOTOPbIX CBOOOAHAA MaTepuanbHas ToYKa ABWMXXETCS paBHOMEPHO

N NPAMOSIMHENHO.
2)ma = F, rge F = F1+F,+... — paBHOgenCTBYOLWWAa cuna.

3) Cunbl, C KOTOPbIMW B3aNMOLENCTBYIOT ABE MaTepuarnbHble TOYKW, paBHbl N0 MOAYIHO,
NPOTUBOMNOSOXHbI, HAaNpPaBeHbl BAOSb NPSIMON, COEAMHSIOLLEN TOYKK, N ABASKOTCHA CUITaMn O4HON
npvpoapl.

3apaHue 4. 3anvwute ¢opMynbl NS UMMAyNbca, MOMEHTa UMMynbCa W KUHETUYECKOW 3Hepruu
MaTepuaribHOM TOYKM.

OtBeT:

1) p =mv.

2M=[r, p] UIIMM =[rx p] IIMM =r x p.

3) T = mv?2.

3apaHue 5. ChopmynunpyinTe Tpu OCHOBHbIX 3aKOHA reOMETPUYECKON OMNTUKMN.

OtgeT:

1) 3akoH NPAMONMHENHOro pacrnpoCTpaHeHus: B OOHOPOAHOW cpede fydy cBeTa pacnpocTpaHseTcs

NPSAMOSIMHENHO.

2) 3aKkoH OTpaxeHus: Nyd Nagatolmii, OTPaKEHHbIN N NEPNeHANKYNSP K OTpaXkatollen NMoBEPXHOCTH,
BOCCTAHOBIEHHbIN B TOYKE MafeHus, nexar B OAHOW MMOCKOCTWU, MpUYeM Yron nageHus paBeH yrny
OTpaXeHusl.

3ameyvaHue: gonyckaeTca OTBET B BUAE pUcyHka 1 bopmynbl a=f.

3) 3akoH npernomMneHvs: Nyd nagarolnii, NPenoMeHHbI U NeprneHauKkynap K rpaHvuue ABYyX Cpef,
BOCCTaHOBJIEHHbIN B TOUKE NadeHus, nexaT B OAHOM NNOCKOCTH, MpMYeM nssin a= ngsin B (unu sin a/ sin

B = ny/ nyunu sin o/ sin B = nq2, FAe N1z — OTHOCUTENbHBIV NOKa3aTeslb NPENOMIEHNS ).

Kputepun oueHnBaHus LWkana oueHok (B 6annax)

OOyvatowuincsa gan nosnHeIN OTBET. 3 6banna

Ob6yvatowmiicas pgan  nonHbii  otBeT. [lonyckatotcsa | 2 6anna

He3Ha4ynTesibHbl€ HETOYHOCTW.

OOyvarowuncs  gan  YacTuyHeln oteBeT. OteBeT He | 1 6ann

COAEPXKUT rpyObIX OLINBOK.

OtcytctByeT 6Gonbwasi vacte oTeBeTa. [lpucytcTBytoT | 0 Gannos

rpybbie owmnbkm.

20.2. NMpomexyTo4yHana aTrecTtaums
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lMpomexyToyHaa artectaumMs MO AUCUUMIIMHE OCYLLECTBMSETCS C MNOMOLUbK  CriegyroLmx
€HOYHbIX cpeacTs: komnnekT KM

lMepeyeHb BOMPOCOB K 3a4€ETy:

0O ~NOoO O, WON -

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

. Pagnyc-BekTop, CKOpOCTb 1 YCKOPEHME MaTepmanbHON TOYKM.

. OnncaHve OBWXeHWs C MOMOLLbIO AeKapTOBbIX, LMINHAPUYECKUX U ChePUHECKNX KOOPAMHAT.
. TaHUeHUManbHOe, HOpMarbHOE M NOSTHOE YCKOPEHME.

. Knaccudeckunn 3akoH CroXeHusi CKOpocTen.

. 3aKkoHbl HbtoTOHA.

. MpeobpaszoBaHusa Manunes. MNpuHUMN oTHOCKUTENbHOCTYM [Tanunes.

. Umnynbc yactuubl. UMnynbcHasa popma BTOporo 3akoHa HeloToHa.

. IMnynbc cnctembl yactuu,. 3akoHbl U3MEHEHUS U COXPaAHEHUST UMMy rbCa.

LleHTp macc. LU-cucrema.

MomeHT umnynsca 4YacTtuupbl. YpaBHEHUE MOMEHTOB.

MOMEHT umnynbca cMcTeMbl YacTuL. 3akOHbl UBMEHEHUS N COXPAHEHUS MOMEHTa UMnynbca.
Co6CTBEHHBIN MOMEHT UMMYyIbCa.

PaboTa, MOLLHOCTb, KWNHETUYECKasH SHEPrus.

KoHcepBaTuBHble cunbl. MNoTeHumManbHasa aHeprus.

Pabota cun TskecTtu, rpaBuTaLmm 1 ynpyrocTtu.

'Mpockonunyeckne n AMccunaTmMBHbIE CUMbI.

MonHasn mexaHn4yeckas aHeprms. 3aKoHbl KBMEHEHUST U COXPaHEHUS MEXaHNYECKOWM SHEPTUN.
Teopema KeHura.

OpHoMepHoe aBuKeHMe nog AencTBMEM KOHCEPBATUBHbIX CUII.

[BWxeHne B none ueHTpanbHbIX cun.

3agava Kennepa.

[BWKeHne B KyNOHOBCKOM MOfe OTTankMBaHus.

MocTynaTenbHOe 1 BpallaTenbHOe ABMXEHME TBEPAOro Tena. Yribl dunepa.
YrnoBasi CKOPOCTb M YINIOBOE YCKOPEHME.

MomeHT nHepumm. OCHOBHOE ypaBHEHUE OUHAMWUKM BpaLLaTeNbHOro ABVKEHWS.
Teopema LTenHepa.

TeH30p nHepumn. MaBHbIE OCH.

Mpeveccus rmpockona.

OpHoMepHble rapMoHudeckme konebaHms. Puanyecknin MasTHUK.

OpHomepHble 3aTyxarwwme konebaHus.

BbiHyXaeHHble konebaHusa. Pe3oHaHc.

CnoxeHuve rapmoHunyecknx konebaHuim ogHoro HanpaeneHus. buexuns.

CnoxeHve B3aMmonepneHanKynsipHbIX rapMOHMYecKnx konebaHun. durypsol Jluccaxy.
KonebaHus cuctem co MHOrMMM cTeneHssMmn ceBoboabl. HopmManbHble konebaHus.

MexaHu4deckune BonHbl. BonHoBoe ypaBHeHMeE.
Mogenb cnnoLwHon cpebl. YpaBHEHNE HENPEPLIBHOCTW.

MpoeanbHas XngkocTb. YpaBHeHUe dnnepa.

M'mopocTaTtuka. bapomeTtpudeckas dopmyna.

CraunoHapHoe TeueHue naeansHOW XnakocTn. YpasHeHne bepHynnu.
3ByK. CKkopoCTb 3BYKa B rasax.

MpuHUMn ®epma. 3akoHbl OTPAKEHUSA U NPENOMIEHNSA B reOMETPUYECKON ONTUKE.
JINH3bI.

UHTepdepeHums. BpemeHHasa n NpoCTpaHCTBEHHAA KOrepeHTHOCTb.
Oudpakuna. OudpakumnoHHas peLueTka.

MpuHUMNbI ronorpadguu.

Cnocobbl OLEHKM NOrPELUHOCTM MPAMbIX U3MEPEHUIA.

Cnocobbl OLEHKN NOrPEeLLUHOCTM KOCBEHHbIX M3MEPEHUIA.
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KM coctouT 13 AByx BOMpPOCOB U3 nepeyHs. Ha nogrotoBky gaetca 1 4ac, nocrne 4yero npoBoamuTcs
cobeceoBaHue, B X04e KOTOPOro MOryT 6bITb 3adaHbl AOMOMHUTENBHBIE U YTOYHSIOLLME BOMPOCHI.

KpuTepuu oueHBaHus:

1. BHaHWEe OCHOBHBbIX ONpeaerieHnin U TEOPETUHECKNX MOMOXKEHNIA.

2. NNoHUMaHWe CyLHOCTM 3aKOHOB MEXaHUKN U OMTUKN.

3. YMeHve NnpuMeHsaTb NpuobpeTeHHble TeopeTuieckne 3HaHms Ans o6bACHEHUSA SBNEHNUA 1 NPOLLECCOB.
4. NoHMmaHne o06nacT NPUMEHEHNS 3aKOHOB MEXAHWMKM U OMTUKMN.

[ns oueHnBaHMA pe3ynbTaTtoB 0Oy4YeHUsa Ha 3a4€Te C OLEeHKOM ucnonb3yeTca 4-6annbHas wana:
«OTIIUYHOY», «XOPOLLUOY», KYAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

YpoBeHb
KpuTtepun oueHnBaHNs KoMNeTeHUnin ccpopmmpoBaHH Llkana oueHok
ocTn
KoMMNeTeHLUNn

lMonHoe cooTBeTCTBME OTBETA 0BYyYaloLLErocs BCeM
nepeyvmcneHHbiM kputepusam. Obyyarowmncs AeMOHCTpUpyeT MoBBILLIEHHbI
BbICOKWUIA YPOBEHb BNnafeHns matepvarnomM, OpueHTUpyeTcs B OTnnyHo
npeameTHon obnacTun, BepHO OTBeYaeT Ha BCe AOMOSNHUTENbHbIE ypoBEHE
BOMPOCbI.

OTBeT Ha KOHTPONbHO-N3MepUTENbHBIN MaTepuan He
COOTBETCTBYET OAHOMY MMM ABYM 13 NEPEUMCIIEHHbIX Ba30BbIt
nokasareneu, Ho obyyaroLminca AaeT NpaBuibHbIE OTBETHI HA Xopouio

YPOBEHb

AONONHUTENbHbIE BONPOCHI. [lonyckatTcs owmbku npu
BOCMNPOU3BEOEHNN YACTU TEOPETUYECKUX NMOJNOXKEHNN.
OTBeT Ha KOHTPOJIbHO-U3MEPUTESbHBIA Matepuan He
COOTBETCTBYET NOOBbIM TPEM N3 NEPEYNCIIEHHBIX MOKa3aTenen,
obyvarowmincsa gaeT HENoOsHbIE OTBETHI HA JOMNONHUTESbHbIE lMoporoBbin

. YOoBneTBopuTENbHO
Bonpocbl. ChopMUpOBaHHbIE 3HAHWS OCHOBHbIX MOHATUN, ypoBeHb

onpeneneHnin 1 TeopeM, U3y4aembix B Kypce, He Bceraa nosHoe
WX NOHUMaHMWE C 3aTPYAHEHUSIMW NPYU BOCNPOU3BEAEHNM.

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIV MaTepuan He
COOTBETCTBYET MNOObIM YETHIPEM U3 NEPEUNCITIEHHbIX
nokasarenen. ObyyaloLwniics 4EMOHCTPUPYET OTPbIBOYHbIE - HeynosneTBopuTensHoO
3HaHMA (NMMBO NX OTCYTCTBME) OCHOBHLIX MOHATUIA, ONpeaeneHnn
1 TeopeM, UCNomb3yeMbIX B Kypce.
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