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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B51.0.13 MexaHuka 1 ontuka

. Kog n HanmeHoOBaHue HanpaBneHUsa NOArOTOBKU:
10.05.01 KomnbtoTepHasa 6e30nacHOCTb

. Mpocdnnb noaroToBKU:
AHanus 6e30nacHOCTN KOMMNbIOTEPHLIX cUcTeM, PaspaboTka 3almuLeHHOro NnporpamMmmMHOro
obecneyeHns

. KBanndukaumsa BbInyCKHUKA:
cneymanuct

4. dopma oby4yeHuUA: oYHas

. Kacbenpa, orBevarowan 3a peanusauuio AUCUUNIINHDbI:
Kadpegpa UMdPPOoBbLIX TEXHOSTOMMIA

. CocTtaBuTenu nporpamMmmbi:
MwuxnH EBreHnn AnekcaHgpoBud, KaHaAnOaT pusnko-maTeMaTUYECKUX HayK, AOLIEHT

. PekomeHpgoBaHa:
HMC ®©KH (npotokon Ne 5 ot 05.03.25)

. Y4eOHbIN roa: 2025-2026 CewmecTp: 2



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llenamun ocBoeHus y4ebHOM ANCUMNINHBI ABASKOTCS:

— O3HakomneHve  obyyawwmxca C  OCHOBHbIMU
Knaccuyeckon MexaHuku, rmapoamHaMuKm n onTUKK;

— popmumpoBaHue 6a30BbIX HABLIKOB B 06r1acTM MatemMaTU4eCcKoro MoOAeNnnMpoBaHus.

3agaum yyebHon gMCUMNAnHBI:

— U3ydeHue pyHaaMeHTanbHbIX PU3NYECKUX MOHATUN U MOAENEN;

— oby4eHne yMEeHUIo NPUMEHATb TeOpeTUYECKME 3HaHUSA NS peLleHnst TUNOBbIX 3a4avy;

— (bopMnpoBaHMe HaBbLIKOB MOCTAHOBKW W  pelleHUss KOHKPETHbIX, C Y4eToM
ocobeHHOoCTeN cneumnanusaunm, PuUsnYecknx 1 MHXEHEpPHbIX 3agau.

MeTogaMmM M MoAensaMu

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:

AncumnnuHa oTHocuTCs K o6a3aTensHon YacTn yd4ebHoro nnaHa.

[na ycnewHoro msyyeHuss AaHHOro Kypca HeobxoauMmo npenBapuTeribHoe M3yyYeHue
crnegyrowmnx ANCUUNIVH: MaTeMaTuyeckuin aHanus, anrebpa.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3yrbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW

nporpamMmmbl (KOMneTeHuMHMM) n UHAUKaTopamMun NX 4OCTUXKEeHUA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNEeTEeHL MM
Ol1K-4 | CnocobeH OllK-4.1 | 3HaeT OCHOBHbIE 3HaTb: hopmanuam 1 OCHOBHbIE 3aKOHbI
aHanuaupoBaTb 3aKOHbl MEXaHWKUN U KINacCM4YeCcKom MeXaHUKN, OCHOBHbIE
busnyeckyro ONTUKMN ypaBHEHWS TMAPOAMHAMMKUN, OCHOBHbIE
CYLLIHOCTb MEeTOoAbl N AOCTVXKEHUST ONTUKK, @ TakKe
ABNEHNA U rpaHuLbl UX NPUMEHUMOCTU
npoLieccos, OrlK-4.4 | 3HaeT OCHOBbI TEOPUN 3HaTb: OCHOBHbIE 3aKOHbI KoNnebaTenbHOro n
nexawmx B kornebaHwuii 1 BOIH, BOMHOBOIO ABWXEHUS
OCHOBE ONTWKK
yHKUMOHMPOBaH | OlK-4.6 | YMeeT ucnonb3osaTb YMeTb: NOCTPOUTb KOHKPETHYIO (P13NYECKYIO
na MaTemaTu4eckme MoZernb 1 peannsoBaTb ee coepxaHue B
MUWKPOINEKTPOHHO Mozenu usndeckmx npuKnagHbIX 3agadax; npoBoauTb aHanu3a
M TEXHUKN, SIBNEHUI N NPOLECCOoB NOMy4YeHHbIX TEOPETUYECKUX PE3YNbTATOB
NPUMEHSTb BrnageTb: npuemMamu n MeTogamm peLueHunst
OCHOBHbIE TMNOBLIX 3a4ad, NPeAcTaBneHUsAMM O nep-
dusnyeckue CMEKTUBHbIX HaNpaBneHMaX HayYHbIX Uccne-
3aKoHbl 1 Moaenu OOBaHUN B TEOPETUYECKON MEXAHUKE N UX
ansa pewleHuns NOTEHLUManbHbIX BO3MOXHOCTSX MPU NpaKTu-
3afa4y YecKkow peanusauumm B cneumnanbHbix obnac-
npodgeccnoHansH TAX
Ol fesiTenbHOCTM | OMMK-4.7 | YMmeeT peluaTh TUMOBble | YMETb: MOCTPOUTL KOHKPETHYH (DU3NYECKYH
npuknagHble MoZernb 1 peannsoBaTb ee coepxaHue B
dusnyeckue 3agaum npuKnagHbIX 3agadax; npoBoauTbL aHanu3
Nony4eHHbIX TeOpeTUYECKUX pesyrnbTaToB
BnageTb: npuemMamu 1 MeTogamm peLleHns
TMNOBLIX 3agau
Orl1K-4.8 | Bnageet metogamum BnageTtb: MeTogamu nccnegoBaHus,
nccnepoBaHus NPUMEHSIEMbIMU B KINACCMYECKOM MEXaHWUKeE,
PU3NYECKUX ABNEHNA U | TMOPOOVNHAMMKE U OMTUKE
NnpoLieccoB

12. O6beM gncuUnnuHbI B 3a4eTHbIX eauHuuax/yac — 2/72.

dopma NpoMeXyTOYHOM aTTecTauun: 3a4eT C OLLEHKON

13. TpyaoeMkocTb No BMAaM y4yebHoM paboThl
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TpynoemkocTb
Bug yuebHow paboTbl Bcero [lo cemecTtpam
2 cemecTp
AyanTOpHbIE 3aHATUSA 50 50
nekuumm 34 34
B TOM Yucne: npakTuyeckmne
nabopaTtopHbie 16 16
CamocToaTenbHas pabota 22 22
B TOM Ymucne: Kypcosas pabota (NpoekT)
dopma NpomMexyTo4HOM aTTecTaumm
(3a4eT c oueHkown)
WToro: 72 72

13.1. CopepxaHme ANCUMNIINHLI

HaumeHoBaHue pasaena
ONCLUNINHBI

Ne n/n

CopepxaHue pasgena gUCUUnIvHbl

Peannsauus
pasgena
OUCLMMNIWHBI C
NOMOLLLbHO
OHNawH-Kypca,
QYMK*

1. Nekuun

11 MexaHunka maTepnanbHON TOYKK

OcHoBbI aKkcnepumeHTansHon gpuaukun. MpegmeT n
OCHOBHbI€ 3a4a4M KNacCu4eckon MexaHuKu.
Cnocobbl onncaHns ABMKEHNS maTepuanbHOn
TOYKW. 3akoHbl HetoToHa. MpuHUMn
oTHocuTenbHocTn Manunes. IMnynbc YyacTuubl.
Nmnynbc cuctembl Yactul,. 3akoHbl U3MEHEHUs 1
coxpaHeHus umnynbeca. LieHtp macc. MomeHT
umnynbca. MOMeHT cunbl. 3aKOHbI MU3MEHEHMWS U
coxpaHeHust MOMeHTa nMmnyneca. Pabora.
KnHeTtunuyeckas aHeprus. MNoTeHumansHasa aHeprus.
MonHas MexaHnyeckas aHeprms. 3akoHbl
N3MEHEHNSI N COXPaHEHUS MEXaHU4eCcKom
3HEepruu.

https://edu.vsu.r
u/course/view.p
hp?id=4032

1.2 lMpocTenwne 3agaym MexaHukm
MaTtepuansHOW TOYKU

OpgHomepHoe  gBwkeHne. TOYKM  noBoOpoOTa.
DUHUTHOE " WHUHUTHOE OBUXEHMe.
MoTeHumanbHasa sMa 1 NOTeHUManbHbIN bapbep.
[BvxeHune B LeHTpanbHoM none. OdeKTUBHLIN
noteHuuan. 3agadva asyx Ten. 3agadva Kennepa.
[BWxXeHne B KYNOHOBCKOM Morie oTTankuBaHus.

https://edu.vsu.r
u/course/view.p
hp?id=4032

1.3 MexaHuka TBepgoro Tena

MocTynaTtenbHoe 1 BpallaTensHoe ABUXKEHNE
TBEpAOro Tena. Yrnbl dunepa. Yrnosas CKOpOCTb.
BpalueHve BOKpYr HENMOABUXHOM OCU: MOMEHT
WHepuun, Teopema LLtertHepa. CnoxHoe
OBWXKEHME: TEH30p MHEepLUUK, rMaBHbIe OCU.
KnHeTuyeckas aHeprusa TBepgoro Tena.
'Mpockonsl.

https://edu.vsu.r
u/course/view.p
hp?id=4032

14 Teopusa konebaxun

CBoboaHble 0 gHOMEpPHbIE konebaHus. Y paBHeHnE
OBWXKEHUS1 IMHEHOrO rapMOHNYECKOrO
ocumnnatopa. YacroTta u sHeprus cBo6OAHbIX
konebaHui. 3aTyxatowme konedaHusl.
BbiHy>xaeHHble konebaHus. MNepuognyeckas
BbIHY>KaatoLwas cuna. PesoHaHc. CnoxeHne
rapmoHu4veckmx konebanun. KonebaHus cuctem
CO MHOTMMMU cTeneHsaMn cBoboabl. MexaHuyeckue
BOIHbl. BOonHOBOE ypaBHeHME.

https://edu.vsu.r
u/course/view.p
hp?id=4032

15 OCHOBbI MEXaHWKM CMMOLLHbIX
cpeq

Mopgenb cnnowHon cpeabl. YpaBHeHne
HenpepbIBHOCTU. NgeanbHasa XnakocTb.
YpaBHeHne dnnepa. Hecxxnmaemas XngkocTb.
'mppocTtaTtuka. BapomeTtpuyeckas dopmyna.
CrauuoHapHoe TeYeHue XUAKOCTU. YpaBHeHne
BepHynnu ona Te4eHns XugKocTun B none
TsKeCTN. 3BYKOBbIE BOJIHbI.

https://edu.vsu.r
u/course/view.p
hp?id=4032

1.6 OCHOBbI ONTUKN

"eomeTpuyeckas onTtuka. MNpuHunn depma.

https://edu.vsu.r
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JInH3bl. BonHoBas ontuka. [MpuHumn [onreHca-

®dpeHens. UHTepdepeHuus. Oudppakyms.
lonorpadus. OcHosBbl 3KCnepuMeHTanbHom
PU3NKN.

u/course/view.p
hp?id=4032

2. llabopaTopHble 3aHATUSA

2.1 MexaHvka maTepuanbHon ToukM | OCHOBbI 3KCNepUMeHTanbHoOM puamkn. Cnocobbl https://edu.vsu.r
ONMcaHns ABMKEHUS MaTeEPUanbHOW TOYKN. u/course/view.p
3akoHbl HbloTOHA. 3aKoHbI UIBMEHEHUA U hp?id=4032
CcoxpaHeHus umnynbca. 3aKOHbl U3MEHEHMUS U
COXpaHeHMs1 MOMEHTa UMNyrbca. 3aKoHbI
N3MEHEHNSI N COXPaHEHUS MEXaHUYECKOW
3HEepmu.

2.2 MpocTenwmne 3agaum mexaHmkn | OgHomepHoe awxkeHue. lNMoTeHumanbHas ama u | https://edu.vsu.r

MaTepuanbHOM TOYKN noTeHUManbHbI Oapbep. [BwxeHne B | u/courselview.p
LueHTpanbHoM none. OddekTuBHbIN noTeHumnan. | hp?id=4032
3apayva Kennepa.

2.3 MexaHvka TBepaoro tena Yrnosas ckopocTb. BpalueHue Bokpyr https://edu.vsu.r
HEeNoABWXHOWN OCU: MOMEHT MHepumun, Teopema u/course/view.p
LWrenHepa. KnHeTnyeckas aHeprus 1Bepaoro hp?id=4032
Tena.

2.4 Teopus konebaHumn CBoboaHble ogHOMepHbIe konebaHuda. Yactora u https://edu.vsu.r
3Hepruns cBoboaHbIX u/course/view.p
konebaHwui. 3aTtyxatowme konebaHums. hp?id=4032
BbiHy>xaeHHble konebaHus. MNepruognyeckas
BbIHYKgatoLasa cuna. Pe3oHaHc.

2.5 OcCHOBbI ME&XaHUKM CMAOLLHbIX Hecxnmaemas xngkoctb. 'ngpocratuka. https://edu.vsu.r

cpeq BbapomeTtpuyeckas opmyna. YpaBHeHue u/course/view.p
BepHynnu anga TeveHns XNMOgKocTu B none hp?id=4032
TSXKECTW.
2.6 OcCHOBbI ONTUKM leomeTpuyeckas ontuka. JlMH3bl. BonHoBas | https://edu.vsu.r

onTtuka. IuTepdepeHums. dndpakums.

u/course/view.p
hp?id=4032

13.2. Tembl (pa3aenbl) AUCUUNIIUHBbI U BUAbI 3aHATUN

Bugbl 3aHATUI (KONIMYECTBO YacoB)
Ne HavmeHoBaHue Temsbl Na60DaTODH.! CamocTtog-
n/n (pasgena) oucumnnmHbl Jekumu pe P TernbHas Bcero
paboTta
M -
1 exaHuKa maTepuanbHON TOYKU 6 5 5 10
MpocTenwne 3agavm MexaHukm
2 MaTepunanbHOM TOYKM 4 2 4 10
M
3 exaHuka TBepaoro Tena 8 5 4 14
T =
4 eopus konedaHun 6 5 4 12
5 OCHOBbI MEXaAHUKM CMSOLLUHbIX Cpef, 4 5 4 10
OcHoBbI ONTUKK
6 6 6 4 16
UToro: 34 16 22 72

14. MeToaun4yeckume ykasaHus ans o6y4arowmxcs No 0OCBOGHUIO AUCLIUNIUHDI




OcBoeHne ancumMnnnHbl CKnaabiBaeTcs U3 ayautopHom paboTsbl (yH4ebHON AeATENbHOCTMH,
BbINOMHAEMON NoA4 PYKOBOACTBOM MpenogasBaTens) WU BHeayaAUTOpPHOW paboTbl (yvebHowm
AeATenbHOCTN, peanm3yemMon obyyaroLmmMcs CaMOCTOATENBHO).

AyaouTtopHaa paboTta cocTouT M3 paboTbl Ha NEKUMAX W BbINOSIHEHUS MPAKTUYECKNX
3agaHun B 0OBbEME, npeayCcMOTpPEeHHOM Yy4ebHbIM nnaHoMm. Jlekums npeacrtaBndeTr cobown
nocrnegoBaTenibHOE U CUCTEMaTMYECKOE M3NoXeHue ydebHoro matepuana, HanpaBfieHHOe Ha
3HAKOMCTBO OOYyYaloLMXCA C OCHOBHbIMW MOHATUAMM WU TEOPETUYECKMMMU MOMOXEHUAMMN
n3y4aemon OUCUMNNHBI.

JlekumoHHble 3aHaTMA dopmupytoT 6a3y ana nabopaTopHbIX 3aHATUR, Ha KOTOPbIX
Nnosly4eHHble TeopeTU4ecKne 3HaHUS NPUMEHSAITCA ANA peLleHUst KOHKPETHbIX NpakTU4ecKux
3agay. Obyyarowmmes ons ycnewHoro 0CBOEHUS ANCLMUNITUHBI PEKOMEHOYETCS BECTU KOHCMEKT
neKkumn n nabopatopHbIX 3aHATUN.

CamocTosaTenbHas paboTa npegnonaraeT yrnybnéHHoe nsyyeHne oTAenbHbIX pasaenos
ANCUMNNNUHBI C UCMNONb30BaHWEM NUTepaTypbl, PEKOMEHOOBAHHOW npenofaBaTteneM, a Takke
KOHCMEKTOB JEKLUMA, KOHCMEKTOB nabopaTopHbiXx 3aHATMA. B kavectBe nnaHa pnng
camMoCToATENbHON paboTbl MOXeT OblTb Mcnosib3oBaH pasgen 13.1 Hactodwen paboyen
nporpamMmbl, B KOTOPOM 3aMKCMpPOBaHbl pa3genbl AUCUMNAnHBL U UX cogepxaHue. B pasgene
13.2 paboyen nporpamMmmbl onpeaensieTca KoNM4ecTBo YacoB, OTBOAUMOE HAa CaMOCTOATESbHYHO
paboTy Mo Kaxgomy pasgeny aucumniuHbel. bonbluee KONMMYeCcTBO YacoB Ha CaMOCTOSITENbHYHO
paboTy oTBOAMTCA Ha Haubonee TpyaHble pasgenbl AucuuniuvHbl. [0ns camMocTosiTenbHOro
N3ydeHust oTAeNbHbIX pa3fgenoB AUCLUMMIIMHBL UCMONb3YeTCA nepevyeHb nutepaTypbl U Apyrnx
pecypcoB, nepeyvnucrnieHHblx B nyHktax 15 wu 16 HacToswen paboyen nporpammbi.
Ob6s3aTenbHbIM 3fIEMEHTOM CaMOCTOATENBHOM paboTbl ABNSETCHA BbIMNOMHEHME OOMAaLUHEro
3aaHus.

YCnewHoCcTb OCBOEHUS OUCUMUMNAMHBLI OMpeaenseTca CUCTEMAaTUYHOCTbIO M NyOUHOW
ayanToOpHOM 1 BHeayauMTOpPHOW paboTbl obyyatoLerocs.

Mpy MCNonb30BaHUN AUCTAHLMOHHBLIX 0Opa3oBaTerbHbIX TEXHOMOMMA U 3NEKTPOHHOro
obyuyeHns TpebyeTcs BLINOMNHSATL BCE YKasaHUs npenogaBaTerel, BOBpeMsi NOoAKMoYaTbCs K
OHNaWH-3aHATUSAM, OTBETCTBEHHO MOAXOAUTL K 3aaHNSIM ANs CaMOCTOSTENbHOM paboThl.

B pamkax gucuunnuHbl NpegycMOTPeHO NpoBedeHWe TPEX TeKywmx aTtTectauun 3a
cemecTp. PesynbTaTbl Tekyllen yCcrneBaeMOCTU YYUTbIBAKOTCH MPU BbICTaBIIEHUN OLEHKU MO
NPOMEXYTOYHOW aTTecTaumm B COOTBETCTBUM C nornoxeHvem [1 BlY 2.1.04.16-2019
«lNonoxeHne O TeKkywen u NPOMEXYTOYHOM aTTecTauum 3HaHUN, YMEHUW U HaBbIKOB
obyvalowmxcss Ha akynbTeTe KOMMbIOTEPHbIX Hayk BopoHexckoro rocygapcTBeHHOro
YHMBEpCUTETA C UCNONb3oBaHWeM BannbHO-PENTUHIOBOW CUCTEMBI».

OO6y4eHure nuuy, ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS OCYLLECTBNAETCS C y4eTOM
X MHAMBMAYanbHbIX NCUXOMU3NYECKNX OCOBEHHOCTEN M B COOTBETCTBMM C MHAMBMAOYANbHOW
nporpammon peabunutaumn. ns nuy, ¢ HapyLeHnem cryxa npu HeobxoanMMocCTn JonycKaeTcs
NPUCYTCTBUE Ha NEKUUAX 1 NTabopaTopHbIX 3aHATUSIX aCCUCTEHTA, a Takke CypAonepeBoYMKoB
n TudpnocypaonepeBogynkoB. NpomexyTovHaa aTTectaums Ang Nuy, C HapyleHusiMKU cryxa
NpoBOAMTCA B MUCbMEHHON OpMeE, NMPU 3TOM MCMNONb3YHTCA ObLne KpUTEPUM OLIEHUBAHUA.
Mpn HeobxoaMMOCTM BpeMsi NOArOTOBKM Ha 3a4yeTe MOXeT ObiTb yBenuyeHo. OAna nuy C
HapyLeHeM 3peHus SonyckaeTcsa ayavanbHoe npepocraBneHve nHdopmaumm (Hanpumep, C
NCNoNb30BaHMEM MPOrpamMM-CUHTE3aTOPOB pPeyn), a Takke WCMNOoNb30BaHME Ha mNeKumax
3ByKO3anuCbIBalOLWMX YCTPOUCTB (OMKTOOHOB U T.4.). Ha nekumsx n nabopaTtopHbIX 3aHATUSIX
npyv Heobxo4MMOCTIN JONYyCKaeTCsl NMPUCYTCTBUE accucTeHTa. Npn npoBegeHMM NPoMeXyTOHHOM
aTTecTauuu ang nuy C HapyLeHWEM 3pEHUs TECTUPOBAHME MOXET ObiTb 3aMEHEHO Ha YCTHOE
cobecenoBaHue no Bornpocam. Npn HeobxoaMMOCTM BpeMSA NOArOTOBKN Ha 3a4eTe MOXET ObITb
yBenuyeHo. [nga nuy ¢ HapylweHMsaSMM ONOpHO-ABUraTeNbHOro annaparta npyM HeobxoomMmMmocTm
ponyckaeTcsi  NPUCYTCTBME  acCUCTEHTa Ha nekumsix U nabopaTopHbIX — 3aHATUSAX.
[MpomexyTouHass atrectaumsa Ons nuiy ¢ HapyweHUsIMU OMOPHO-ABUraTenbHOro annapara
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npoBOANTCA Ha OOLUMX OCHOBaHUSX, MpM HeobXooMMOCTM npouedypa 3adeTa MoXeT ObiTb
peanusoBaHa AWCTaHLMUOHHO.

15. lMepeyeHb OCHOBHOM U [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHoBHas nuTeparypa:

Ne McTouHunk
n/n
CaBenbes, W. B. Kypc obuiein ¢usnkm : yaebHoe nocobue ans By3oB : B 5 Tomax / V. B. CaBenbeB. — 7-e
1 | 1A, cTep. — CaHkT-leTepbypr : NlaHb, 2022 — Tom 1 : MexaHuka — 2022. — 340 c. — ISBN 978-5-
8114-9196-4. — TeKCT : aNeKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnuoteyHasa cuctema. — <URL:
https://e.lanbook.com/book/187811>
CaBenbes, W. B. Kypc obuiein gpusmkm : yuebHoe nocobme ans By3oB : B 5 Tomax / . B. CaBenbeB. — 6-e
> | ¥sA., cTep. — CaHkTt-leTepbypr : NlaHb, 2022 — Tom 4 : BonHbl. Ontnka — 2022. — 252 ¢. — ISBN 978-

5-8114-9198-8. — TeKcCT : aNeKTpOoHHbIN // JlaHb : anekTpoHHO-6MbnnoTevHas cuctema. — <URL:
https://e.lanbook.com/book/187737>

6) gononHuTenbHasa nuTeparypa:
Ne
n/n

NcTouHnk

BopayHos C. B. OcHOBbI TEOpeTUYECKON MexaHuKn. MexaHvnka maTtepuanbHom Toukn : yuebHoe nocobue /
1 | C. B. bopsyHos, E. A. Kucenes, H. IN. CtagHas ; BopoHexXCkuin rocyaapCTBeHHbIA YHUBEPCUTET. —
BopoHex : sgaTtenbckui gom BI'Y, 2022. — 124 c.

3agayum no TeopeTmyecKkon MexaHuke : yuebHo-meToamnyeckoe nocobue. Y. 1/ H. J1. MaHakos, A.

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

Mpogos, U. E. 3agaum no obwen dusunke / N. E. Upogos. — 11-e usg. — Mockea : BMIHOM.
Jlabopatopusa 3HaHun, 2017. — 434 c. — <URL: http://biblioclub.ru/?page=book&id=462150&razdel=257>
Mpogos, U. E. MexaHuka. OcHoBHble 3akoHbl / . E. UpogoB. — 13-e nsg. — Mockea : BUHOM.

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

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

Upopos, U. E. BonHoBkle npoueccel. OcHoBHble 3akoHbl / U. E. Mpogos. — 7-e nsg. — Mocksa :

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

Jlanpay, J1. . Teopetuyeckasn cdumanka. Tom |. MexaHuka [QnekTpoHHbIN pecypc]: Y4eb. nocoo.

6 | ansa sysos / Nangay I. O., Niudwwuy E. M. — 5-e n3g., ctepeot. — Mockea : PUSMATJIINT, 2012.

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

Jlangay, J1. . TeopeTtuyeckas cdusuka. T. VI. FmngpognHamuka / J1. O. Nlangay, E. M. JIncwmu,.

" | — Mocksa : ®USMATIINT, 2015. — 728 c.

8 CuByxuH, . B. O6wwmii kypc dmsukm: B 5 1./ 1. B. CuByxvH. — Mocksa : dusmatnut, 2014. — T.
1 : MexaHuka. — 560 c.

9 CuByxuH, . B. O6wwmii kypc dumsukm: B 5 1./ . B. CuByxuH. — Mocksa : dusmatnut, 2013. - T.

4 : Ontnka. — 791 c.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmanbHble pecypcbl MHTEPHET):
Ne

/n Pecypc
1 | 3HB BI'Y: https://lib.vsu.ru/
2 | OnekTpoHHO-6UbNMoTevHas cucrtema "YHuBepcuteTckas ombnuorteka online"; http://biblioclub.ru/
3 | OnekTpoHHO-6ubnuoTeyHas cuctema "IaHb": https://e.lanbook.com/
4 | OnekTpoHHO-6MbnuoTevHas cuctema "KoHcynbTaHT ctygeHTa": http://www.studmedlib.ru
5 | OnekTpoHHbIN yHuBepcuteT BIY: https://edu.vsu.ru/

16. NMepeyeHb y4e6HO-MeTOANYECKOrO o6GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne
McTouHuK
n/n
1 BopsyHoB C. B. OcHoBbI TeopeTnyeckon mexaHukn. MexaHvuka matepuanbHOM Tovku : ydebHoe nocobue /
C. B. BopayHos, E. A. Kucenes, H. . CtagHas ; BOpOHEXCKUA rocygapCTBEHHbIA YHUBEPCUTET. —
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https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://www.studmedlib.ru/
https://edu.vsu.ru/

BopoHex : UsgaTtensckun gom BI'Y, 2022. — 124 c.

Npogos, U. E. 3agaum no obwen cdumsuke / N. E. Upogos. — 11-e usg. — Mockea : BMIHOM.
Jlabopatopwus 3HaHun, 2017. — 434 ¢. — <URL: http://biblioclub.ru/?page=book&id=462150&razdel=257>
Upopos, U. E. MexaHuka. OcHoBHble 3akoHbl / U. E. Upogos. — 13-e nsg. — Mockea : BUHOM.

3 | TabopaTopus 3HaHun, 2017. — 312 c.

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

Wpopos, U. E. BonHoBble npouecchl. OcHoBHbIe 3akoHbl / W. E. UpopoB. — 7-e n3g. — Mocksa :

4 BMHOM. NabopaTtopus 3HaHuin, 2015. — 265 ¢. — <URL:
http://biblioclub.ru/index.php?page=book&id=214550>

17. OOGpasoBaTenbHble TEXHOMOrMU, MUCNoNb3yeMble nMNpu peanusaumum y4ebHomM
AVUCLUMMNIINHBbI, BKIOYaA AUCTaHUMOHHbIe obGpa3oBaTtenbHblie TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue)

Mpn peanusauum [UCLUNIAMHBI MOTYT MCMOMb30BaTbCsl TEXHOMOMMU  3NEKTPOHHOIO
obyyYyeHnss U AUCTaHUMOHHble obpasoBaTtenbHble TexHonorMn Ha 6ase noptana edu.vsu.ru, a
Takke apyrve OOCTYMHble pecypcbl ceTn NHTepHeT.

18. MaTepnanbHoO-TeEXHUYECKOEe obecneyeHne QUCLMNIINHBI

Ayantopusa Ons NeKUMOHHbIX 3aHATUI: MynbTUMeana-npoekTop, 3KpaH ANng nNpoekTopa,
KoMnbloTep C BbIxogoM B ceTb «WHTepHeT». CneumanuanmpoBaHHass wmebenb (cTonbl
yyeHudeckue, cTynbs, gocka). lNporpammHoe obecnedveHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos opmarta pdf, bpaysep.

Ana nabopaTtopHbix paboT no MexaHuke npegycMoTpeHa nabopatopuss Ne 145
(nabopaTtopHble npoBogAaTcA B rpynne no nogrpynnam ao 15 4yenosek). Jlabopatopus
OCHallleHa HeobxoaAMMbIM KONMUYeCcTBOM paboymx MecT (28 cTonoB, M3 HUX CTON Ans
npenogaeartensa, cron Aans nabopaHta, 4 ctona ©6e3 ob6opygoBaHusi, 22 ctona cC
obopygoBaHMeM [Anis BbINOfIHEHUS nabopaTopHbix paboT no kypcam «MexaHuka» wn
«MonekynapHaa ¢wusnkay; 45 CTynbeB), KOMMbOTEPOM Ansi 00paboTkm pesynbTaToB
BbIYMCINEHWIA, KOMMNMEKTaMn ANS  BbINONHEHMsT nabopaTopHbiX paboT no  MexaHuKe:
- KOMNekT duaundeckmx npubopos KOl (mastHuk O6epbeka, mpockon, YHuBepcasnbHbIv
MasiTHUK, KpyTuUnbHbIA MassTHUK, MassiTHMK MakcBenna);

- BanNINCTUYECKUI MASITHUK;

- yCTaHOBKa Ans onpedeneHnss MOMEHTOB MHepuuMuM Ten 1 NpoBepkn Teopembl [tonreHca-
LWTenHepa (TpndunsapHbIA NOABEC, NEKTPOHHbIN CEKYHOOMEpP) — 2 YCTaHOBKM;

- KPYTUIbHbIA MasiTHUK;

- YCTaHOBKa An4d onpegeneHna MOMeHTOB MHeEpUnn TBép,El,bIX Ten,;

yCTaHOBKa 4115 onpeaenenns Moayns ynpyroctu;

LUTaHreHUnpKynu (5 NHCTPYMEHTOB), BECHI pbl4axHble ¢ padHoBecamu (3 npubopa);

MoAynbHbIN y4ebHbIn komnnekc MYK-M1-MNMO «MexaHnuka 1» (2 wr);

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

komnbtoTep HP ProDesk 400 G5 DM ¢ moHuTopom KK 22" BenQ BL2283 n konoHkamu (1 wrT.)
Ona nabopatopHbix paboT no ontuke npegycmoTpeHa nabopatopus Ne 427 obwero
dunanyeckoro npakTukyma, nabopatopHoe obopynoBaHme, onTuieckne npnbopsi:

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

- nabopaTopHble mogynn MPO-1, MPO-2, MPO-3, MYK-OB Bknto4vatoLme, B TOM Y1cne, renunin-
HEOHOBbIN 1 NONYNPOBOAHMKOBBLIN Nasepbl, TOHNOMETPLI, peddpakTomMeTp, POTOKOSTOPUMETPHI,
MOHOXPOMAaTOpbl, OMNTMYECKME MOAYIbHblE YCTAaHOBKM C Habopamu moaynen, o6bekTuBbl,



AyroBble PTYyTHble Namnbl C WUCTOMHUKAMM MUTaHWUS, MNONSPUMETPbl, MUKPOCKOMbI, NWH3bI,
KIOBETbI, KOMNObI, MEH3YPKM, XMMUKaTbI, rofiorpaduyeckas 4EMOHCTPaLMOHHAs YCTaHOBKA);

- nonapumeTp kpyroson CM-3;

- pecbpaktomeTp NPP-454B62M;

- potomeTp KOK-5M;

- AndppakumoHHble pelweTtkn 530 nuHun/mm (5 Wr.);

- Anadparma ¢ OAMHOYHON WEeNbo U HUTBLO (5 WT.);

- KpUCTann ¢ AByxny4YeBbIM NpenomreHmem (2 wr.);

- nabopaTtopHas yctaHoBKa «[udpakumsi Ha ogHon wenun» (4 wr.);
- nabopaTopHas yctaHoBka «3akoH CtedaHa-bonbumaHay (2 wr.);
- nabopaTopHasi ycTaHOBKa «YpaBHEHME NUH3bI» (2 WT.);

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

- cnekTpogoTtomeTp M3-5300BA (2 wT.);

- CTeKnsiHHasi BCTaBKa Ans onbITOB € KornbLamn HetoToHa (3 wr.);

- y4yebHasa yctaHoBka "M3ydeHne BHewHero poToadpdekra” Mogens 3J16-190.028.04 (1 wT.);
- undpposas potokamepa Olumpus;

- komnbtoTep HP ProDesk 400 G5 DM ¢ moHutopom KK 22" BenQ BL2283 n konoHkamm (1
wr.).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHMs obyvallmMuca yd4eGHOro MaTepuana onpegensercs
coaep)kaHUeM crieayoLmx pa3aenos AUCLUUNIUHBIL:

NuaukaTop(bl)
Ne HanmeHoBaHue pasgena
KomneTteHuwms(n) OOCTUXKEHUS OueHouyHble cpeacTBa
n/n AncumnnuHel (Moayns)
KOMMNEeTEHL MU
1 Paspenbl 1-6 OriK-4 OriK-4.1 KoHTponbHasa pabora,
nabopartopHas pabota
2 Pasgenbl 4, 6 OriK-4 OrkK-4.4 KoHTponbHasa pabora,
nabopartopHas paboTta
3 Pasgenbl 1-6 OrK-4 Or1K-4.6 KoHTponbHasa pabora,
nabopartopHas paboTta
4 Paspenbl 1-6 OrK-4 OlK-4.7 KoHTponbHas paboTa,
nabopartopHas paboTta
5 Paspenbl 1-6 OrK-4 Ol1K-4.8 KoHTponbHas pabora,
nabopartopHas paboTta
MpomexyToyHas aTTectauusi ) Komnnekt KM
dopmMa KOHTPONs — 3a4eT C OLIEHKOM

20. TunoBble OUEHO4YHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUSA

20.1. TeKyWwMn KOHTPOIb ycneBaeMocTun

KoHTponb ycneBaeMocTu No AUCLUMNIIMHE OCYLLECTBIISAETCS C MOMOLLbI CNeaytoLMX OLEHOYHbIX
CpeacTB: KOHTponbHasi paboTa, nabopaTopHasa paboTa
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KoHTponbHasa pab6oTta Ne 1
3apaHue 1 (15 6annoB). Teno gswxeTcst BOOMb ocu X. Ero ckopocTb M3MEHSIETCHA MO 3aKOHY
vx(t)=3t?+5t>. OnpepenuTte yckopeHue Tena, a TaKke BPeMsi, 3@ KOTOpPoe OHO npongeT nyTb 10 ™
(cuntas ot momeHTa t=0).

3apgaHue 2 (15 6annos). Teno ABWXKETCS NO OKPY>XHOCTK paguycoMm 3 M. Mogynb ero ckopocTb
3aBUCUT OT BpemMeHn no 3akoHy v(t)=t arctg(t). Hangute TaHreHuwanbHoe, HOpManbHOE W MOSIHOEe
yCKOpeHue Tena B MOMEHT BpemeHu t=1 c.

3aganune 3 (20 G6annos). CHapsag maccon m BbIIETEN M3 opyaus nog yriioM d K FOpU3OHTY C
HayanbHOM CKOPOCTbID Vo. Ha cHapsg B npouecce noneta AEWCTBYET cuna CONPOTUBIIEHUS
BO34yxa, npornopunoHanbHaa ckopocTu. KoadduumeHT conpoTmMBreHus paBeH k. Hamgute 3akoH
OBUXEHUS CHapsga.

KoHTponbHas paboTta Ne 2

3apaHve 1 (15 6annos). lMonyynte copmyny AN MOMEHTa WHepuUUn OOHOPOOHOro TOHKOrO
CTepPXXHA Macco m un anvHon L. Ocb BpalleHusa neprneHanKynsapHa CTepXHY U NPOXoauT Yepes OAMH KX
ero KOHL0B.

3agaHune 2 (20 6annoe). NepBoHa4anbHO MOKOMBLUMNCA OOHOPOOHbLIN LMIMHAP Maccoh m wu
pagnycoMm R ckaTbiBaeTcs 6e3 npockanb3blBaHWs C HAKMOHHOW MAIOCKOCTM ANMHOW L, pacnonoxeHHoM
noA yrnom o K ropm3oHTy. Onpegennte yrioByto CKOPOCTb LUMMMHAPA B KOHLE Crycka.

3apaHve 3 (15 6annos). AMnnuTyga 3aTyxatowmux konebaHuin Tena ymeHblumnach B 3 pasa 3a 1
MuH. [llepuog 3atyxawowmux konebaHmi paeeH 10 c¢. Onpegennte OeKpPEMEHT 3aTyxaHus,
norapudmMuYecKknii ekpeMeHT 3aTyxaHus, Bpems penakcauumn n 4o6poTHOCTb.

KoHTponbHasa pab6oTta Ne 3

3aganne 1 (15 6annoB). Tena OBWXYTCA BAONb OOHOM MPSIMOM HaBCTpedy Apyr apyry. Mx
CKOPOCTW OOWHAKOBbI, @ Macca ogHoro uM3 Ten B 5 pa3 Gonbwe, yem y gpyroro. Kakas gons
nepBoHaYanbHOM 3HEpPrun Ten nepenaeT B TENOBYIO B pe3dynbTaTte abCcontoTHO Heynpyroro yaapa?

3apaHue 2 (15 6annos). Onpegenure ONTMYECKYHD CUMY U OOKYCHblE PaCCTOSIHUSA TOHKOW
CTEKNSIHHOM NNH3bI B XWMOKOCTM C MoKasaTenemM npenomnexHus ng = 1,7, ecrnuv ee ontudeckas cuna B
Bo3ayxe ®, =—5,0 onTp.

3apgaHve 3 (20 6annos). Wapukn cbpackiBaoT C HEM3BECTHOW BbICOThI h, KOTOpyto TpebyeTtcsa
onpeaenutb. [Ina aToro namepsitoT BpeMsi nageHus t ¢ nomoulpto cekyHgomepa. B xoge 10 namepeHuin
nonyyveH crneayroLmnn pag 3Ha4YeHUN:

Homep onbiTa 1 2 3 4 5 6 7 8 9 10
t, C 11112 (07|11 /09 |07 |11 |09 |12 |09

LleHa neneHusa cekyHaomepa pasHa 0.1 c. Onpegenure No 3TMM AaHHbIM:
1. CpegHee 3HaveHue BbICOThI h.
2. [orpelHOCTb KOCBEHHbIX n3mepeHun h.

Mpu pacueTax ucnonb3osaTb opmyny h=gt’/2. YckopeHne cBo6OAHOrO NageHus g NpUHATbL PaBHbIM
9.81 m/c?. Tabnuua 3HaYeHui KoadhduumeHTa CTblogeHTa COOePKMUTCA B pa3gaTOyHbIX MaTepuanax.

KpuTepum oueHMBaHNSA KOHTPOMbHbIX paboT
—0-24 6anna — «HeyaoOBNETBOPUTENBHO»
— 25-34 6anna — «y4oBNeTBOPUTENBHO»
— 35-44 6anna — «XOpOoLLO»
— 45-50 6annoB — «OTNNYHO»

MepeyeHb NabopaTopHbIX paboT
1. lamepeHune AnuHbl C UICNoNb30BaHWEM HOHMYCA.
2. OKkcnepuMeHTanbHoe onpeaeneHne NoTHOCTU MaTepurana.
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3. VI3yyeHne 3akoHOB COXpaHeHUs MMMynbca 1 MEXaHUYECKOW HEPruu.
4. NlayyeHune aBuKeHNa rmpockona.

5. N'amepeHne MOMEHTOB MHEPLUMN.

6. N3yuyeHne nHTepdepeHunn n gudpakumnmn.

Tunosoe 3agaHune gnsi nabopatopHon paboTbl
JTabopaTtopHas paboTta Ne 1
«M3mepeHne anvHbl C NCNONb30BaHMEM HOHUYCa»

Llenb paboTbl: HayuuTbCA WCMOMNb30BaTb HOHWYC M MPOBOAWUTb OLEHKY MOrpewHOCTN NpsSMbIX
N3MepPEHUN.

TpeboBaHuA K BbINOMHEHUIO paboTbl: BbINOfIHEHWE nabopaTopHon paboTel NpedycmaTpuBaeT
npoBefeHne 3KCNepMMeEHTa MO U3MEPEHMIO BbICOTbI M AMaMeTpa Tena uunuHgpudeckon dopmbl U
0b6paboTky ero pesynotatoB. OTYET 0 paboTe nNpoBoAUTCA B BuAe cobeceqoBaHUs M 3akfoyaeTcs B
AEMOHCTpaUnM pe3ynbTaToB IKCNEPUMEHTA, a TakKe OTBETOB Ha AOMOMHUTENbHbIE BOMPOCHI.

Kputepun oueHkn: Ang nofnyydeHuM OLEHKU «3a4TeHO» HeobXOAMMO nokasaTb BbICOKMM YpPOBEHb
BnageHnsi TEOpeTMYECKMM MaTtepuanom, yMeTb OObACHUTb METOAMKY MPOBEAEHUS 3KCMepumMeHTa W
pac4yeToB, BEPHO OTBETUTb HA AOMOSMHUTENbHbIE BONPOCHI.

3apaHue: nposectn ceputo M3 10 M3amepeHun BbICOTHI U AnamMeTpa Tena uunuHapu4eckon opmbl.
BbluMcnnTb cpegHue 3HayeHusa BbICOTbI W OuameTpa, a TakkKe OUEHUTb MOrpelHoCTb MNpPsMbIX
N3MEePEHUIN ITUX BESTUYNH.

MpuBeaéHHbIe HMXKe 3aA4aHus peKoMeHAYyeTCsl UCNOoNb30BaTh NPU NPOoBeAEeHUM ANAarHOCTUYECKUX
paGoT AnsA OLeHKU OCTaTOUYHbIX 3HAHUM MO AUCLUNIIMHE

3agaHus c BbIbopomM oTBETa

Ne 3apaHue BapuaHTbl oTBETa BepHbin
OTBET
1 | Touka gBmxeTcs No 3akoHy r(t) = At—7Btsin(trt), | a) v = A+211B a
A, B= cons_t. Hangnte ee ckopoCTb B MOMEHT b) v = A—2111B
BpeMeHut = 3 c.
c)v=A+21B
d v =A-21B
e)v =A+71B
f)v=A-71B
g)v=A+7B
h)v=A-7B
2 | Toyka aBmxeTcs No 3akoHy r(t) = At2+Bcos(Trt), a) v = 10A+1B c
A B= consit. Hangute ee ckopoCTb B MOMEHT b) v = 10A—TiB
BpemeHut=5c.
c) v =10A
d) v =-10A
e) v = 2A+TB
f)v =2A-1B
g)v=2A
h) v =-2A
3 | CKOpOCTb TOYKM U3MEHSIETCA NO 3aKOHY V(t) = a) a=10A+72B c
At?+12BIn(1+t), A, B = const. Haiigute ee
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yCKOpeHVe B MOMEHT BpeMeHn 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

CKOPOCTb TOYKM W3MEHSIeTCS MO  3aKOHY
v(t) = A-Be™', A, B = const. Hangute ee
yCKOpEeHMe B MOMEHT BpeMeHu 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 OBMXXETCS NO OKPYXXHOCTM paguycom R =
5 M. Moaynb ee CKOpOCTU U3MEHSIETCA MO
3akoHy V(t)=t?>+1. Haitoute Moaynb NOMHOrO
YCKOPEHUS TOYKM B MOMEHT BpeMeHmn 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 ABMXKeTCsl MO OKPY>KHOCTK paguycom R =
10 m. Mogynb ee CKOpOCTU U3mMeHsieTcs No
3akoHy v(t)=8t+2. Hangute moaynb NOMHOroO
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 = 8 m/c?

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

Toyka macco m = 1 Kr ABUXKETCA BOOMNb OCU X
nog aencreuem cunel F,=—3v,. Hangute ee
CKOpPOCTb Vy, B MOMEHT BpemeHn t = 1 c.
HayanbHas ckopocTb V(0) = 1 m/c.

a) v, =-0.09 m/c
b) v, = 0.05 m/c
c) vw=0.11 m/c
d) vy = 0.15 m/c

e) vy = -3 m/c

f) vy = -0.9 m/c
g) vy = 1 mM/c
h) vy = 1.1 m/c

Touka maccor m = 2 Kr ABMXKETCA BOOMNb OCU X

a) vy =—-0.25 m/c
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nop gencrtsmem cunbl F,=—8v,. Hanaute ee b) v, = 0.31 m/c
CKOpPOCTb Vy B MOMEHT BpeM_eHI/I t=0.5c. ¢) v, = 0.35 m/c
HauanbHas ckopocTb V,(0) = 5 m/c.

d) v, = 0.68 m/c

e) vy = -5 wm/c
f)vy,=-2.9 m/c
g) Vx = 3 M/c
h) v, = 3.1 m/c

9 | NoTeHumanbHasa aHeprua Tena umeet g U(x, | a)=3.3 H a

Y, Z)=x+yz. HaiTu mogynb cunbl, Kotopas b)~3.7 H

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

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

10 | MNMoTeHumanbHas aHeprusa Tena umeet eug U(x, | a)=4.3 H b

Y, Z)=2xy+z. Hantu moaynb cunbl, KOTOpas b) = 4.6 H

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

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

3agaHus ¢ KpaTKMM OTBETOM

BepHbIi

Ne 3agaHue
oTBeT

1 | OBa wapuka maccamum m; = 2 Kr U m, = 3 Kr NeT4T HaBCTpeYy apyr Apyry co CKOpocTaMu | 46
v; =50 m/c n v, =30 M/C COOTBETCTBEHHO. HanTv Moaynb CKOPOCTU MEPBOro Luapuvka
nocrne ynpyroro LeHTpanbHOro CTONKHOBEHWS (B M/C).

2 | Yron nosopoTa TBepAoro Tena 3aBWCMT OT BPemMeHn no 3akoHy ¢(t)=2t°. Haiigute | 80
TaHreHumanbHoe YCKOpPEHWe a; TOYKW, Haxodswencs Ha pacctosHuM R = 2 m oT ocu
BpaLLEHNA B MOMEHT BpemeHu t = 1 ¢ (B M/c?).

3 | OaHOPOAHbIN ANCK C MOMEHTOM MHepLumm | = 5 kr- M” BpalaeTca 6e3 TpeHus ¢ yrnoson | 10
CKOPOCTbIO W = 6 ¢ BOKPYr rOPU3OHTANbHOM OCY, NPOXOAALLEI Yepes ero LieHTp. Kakyio
MUHUManbHyto cuny F (B H) HyXHO npunoxmntb K ero o6oay, 4Tobbl ANCK OCTaHOBWUICA
yepes t =1 c? Pagnyc gucka R = 3 m.

4 | OnpepenuTe UMKNMYeckylo 4vactoTy (B ¢ ) konebaHuil MaTeMaTU4ecKoro MasiTHuka, | 5
NnoaBeLLUEHHOro Ha HUTKM anvHou L=0.4 M. YckopeHue cBo6oOHOE MageHns npumuTe
paBHbIM 10 m/c?.

5 | PacctosHne mexgy wenamum d B onbite HOHra paBHO 1 MM, 9KpaH HaxoguTcs Ha | 6
paccTtosaHuM L = 2 M OT HuX. Ha wwenn HopmanbHO nagaeT uanyvyeHne KpacHoro nasepa
Cc anuHom BonHel A = 600 HM. Ha kakom pacctosHuM (B MM) OT CepeauHbl
NHTEepdEepPEHLMOHHON KAPTUHbI HAXOANTCS MakCUMYM MATOro nopsiaka?

3a0aHusa ¢ pa3BEPHYTbIM OTBETOM
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3apaHwue 1. [lante onpegeneHune noHATU pagnyc-BEKTOP, CKOPOCTb 1 YCKOPEHME MaTepuanbHOM TOUKN.
OrtBeT:
1) Pagunyc-BekTop — 9TO BEKTOP, MPOBEAEHHbIN N3 Ha4Yana KkoopavHat B TOUKy HabnwogeHus UNN r = (X,

Y, Z), TAe X, Y, Z — KoopAuHaTbl TOYKN HabnoaeHus.
2) v = dr/dt NN v, = dx/dt, v, = dy/dt, v, = dz/dt.

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

3apaHue 2. 3anvwute OpMynbl ANS  TaHreHunanbHOro, HOPMarbHOrO W MOMHOrMo0 YCKOPEHMUS
MaTepuanbHON TOYKN.

OrtgeT:

1) a;= dv/dt.

2) a,= V?/R, rae R — paanyc KpMBM3HBI TPAEKTOPUMN.

3) a’= a,’+ a,’.

3apaHue 3. ChopmynupyinTe Tpu 3akoHa HeloToHa.

OrtgeT:

1) CyLlecTBYylOT CUCTEMBI OTCHETA, B KOTOPbIX CBOOBOAHAA MaTepuanbHasa Tovka ABUXKETCA paBHOMEPHO

N NPSIMOSTUHENHO.
2Yma=F, rge F = F+F,+... — paBHOgencTByOLWas cuna.

3) Cunebl, C KOTOPLIMU B3aMMOLENCTBYIOT ABE MaTepuarbHble TOYKK, paBHbl MO MOOYMO,
NPOTMBOMOMOXHbI, HAaNpaBneHbl BAOMNb NPSAMON, COEAUHSIOLLEN TOYKN, U ABNSIOTCS CUNaMmn OAHON
npupoabl.

3apaHue 4. 3anuvwunte opmynbl ANsS UMNynbCca, MOMEHTa MMMynbCa U KUHETUYECKOW 3Heprum
MaTepuanbHON TOYKN.

OrtBeT:

1) p =mv.

M=, pl UMMM =[r x p] TN M =1 X p.

3) T = mv?/2.

3apaHue 5. CchopMynunpynTe Tpu OCHOBHbIX 3aKOHA reOMETPUYECKON ONMTUKM.

OrtBeT:

1) 3aKkoH NPAMONMHENHOro pacnpocTpaHeHus: B O4HOPOOHOW cpefde nyd CBeTa pacnpocTpaHsieTcs

NPSAMOSIUHENHO.

2) 3aKkoH OTpaxeHus: Nyd najaroLwmin, OTPaXKEHHbIN U NepneHanKynsap K oTpaxarowen NOBepXHOCTH,
BOCCTAHOBJIEHHbIA B TOYKE MadeHus, nexaT B OAHOW MIIOCKOCTU, MPUYEM Yron nageHus paBeH yrny
OTpaXeHus.

3ameuaHue: gonyckaeTcs OTBET B BUAE pUCYHKa 1 bopMyrbl a=3.

3) 3akoH npenomMneHus: nyd nagawowun, NperioMAeHHbIn U NepneHauKynap K rpaHvue AByX cpeq,
BOCCTaAHOBIIEHHLIN B TOYKE MadeHUs, nexart B 0O4HOW NSIOCKOCTK, NpuiemM N sin a= n,sin B (nnu sin o/ sin

B = ny/ nyunu sin a/ sin B = Ny,, rae Ny, — OTHOCUTENbHbBIN NOKa3aTeNb NPENoOMIIEHNS).

KpuTepum oueHnBaHus LWkana oueHok (B 6annax)

O6yuvatowmincsa gan nonHbIA OTBET. 3 banna

O6yvatowminca gan nonHeld otBeT. [onyckatoTteda | 2 6anna

He3Ha4ynTeribHble HETOYHOCTMW.

Ob6yvatowminca gan 4YactuyHbin otBeT. OTBeT He | 1 6ann
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COOepPXuUT rpybbix oLWNBOK.

OTtcytcTByeT 6onblag YacTtb orBeTa. lNpucyteteytoT | 0 6annos

rpyobie ownbKku.

20.2. NpomexyTo4Has atrecTayus

MpomexyToyHas aTTecTtaums MO AUCUMMINHE OCYLEeCTBAAEeTCA C MOMOLLbIO  Cneayowmx
OLleHOYHbIX cpencTs: komnnekt KUM

[NepeyveHb BONPOCOB K 3a4€ETy:

. Pagunyc-BekTop, CKOPOCTb U YCKOpeHe MaTepuanbHOM TOYUKU.

. OnucaHve aBMXeHNsI C MOMOLLbIO AeKapTOBbIX, LMNNHOPUYECKNX U ChepnyecKux KoopamHar.
. TaHUeHUManbHOe, HOpMasbHOE M NOMHOE YCKOPEHME.

. Knaccuuyecknin 3akOH CNoXXeHUs1 CKOPOCTEN.

. 3aKkoHbl HbloTOHa.

. MpeobpaszoBanus Manunes. MNpuHUMN oTHOCUTENbHOCTK Manunes.

. Umnynbc yactuubl. MnynbcHasa popma BTOporo 3akoHa HetoToHa.

. Umnynbc cuctembl Yactul,. 3akoHbl UISMEHEHNS N COXPaHEHUST UMMYIbCa.

. UeHnTp macc. L-cuctema.

10. MoMeHT umMmnynbca YacTuubl. YpaBHEHME MOMEHTOB.

11. MOMeHT nmnynbca cucTembl YacTuy,. 3akoHbl U3MEHEHWSI U COXPaHEHUS MOMEHTa UMNYIbCa.
12. CoOGCTBEHHbLIA MOMEHT UMIyIbCa.

13. PaboTa, MOLWHOCTbL, KNHETUYECKasi SHEPTUS.

14. KoHcepBaTuBHbIe cusbl. [ToTeHUnaneHasa aHeprus.

15. PaboTa cun TaXecTn, rpaButaumm n ynpyrocTu.

16. N'mpockonnyeckune 1 guccunaTmeHbIE CUSbI.

17. MNonHas mexaHu4deckasa sHeprusi. 3aKkoHbl U3BMEHEHUS U COXPAHEHNS MEXAHNUYECKON SHEPIUN.
18. Teopema KeHura.

19. OgHoMepHOEe ABMXEHNE NoA AENCTBMEM KOHCEPBATMBHbBIX CUI.

20. [IBmxeHne B none ueHTpanbHbIX CUs.

21. 3agava Kennepa.

22. [1BMXeHNe B KYFIOHOBCKOM MOJSie OTTanKMBaHus.

23. NMocTynaTensHoOe 1 BpalwaTenbHoe ABMKEHWE TBEPAOro Tena. Yrbl dunepa.

24. YrnoBasi CKOpOCTb M YrioBO€e YCKOPEHUe.

25. MomeHT nHepuuun. OCHOBHOE ypaBHEHWE MHAMUKM BpaLLaTenbHOro ABUKEHUS.

26. Teopema LUTtelHepa.

27. TeH3op nHepumun. MMaBHbIE OCW.

28. lNpeueccua rupockona.

29. OgHomMepHble rapMoHunyeckme konedaHns. Pusnyeckmin MadTHUK.

30. OgHomepHble 3aTyxarowwme konebaHus.

31. BblHyXaeHHble konebaHus. Pe3oHaHc.

32. CnoxeHve rapmoHuyecknx konebaHmm ogHoro HanpasneHus. buexus.

33. CnoxeHuve B3aMMmonepneHanKynsapHbIX rapMOHMYECKUX KorebaHun. durypebl Jluccaxy.
34. KonebaHusi cuctem co MHOrMMK cteneHsaimm ceoboapbl. HopmarnbHble konebaHus.

35. MexaHuyeckre BonHbl. BonHOBOe ypaBHeHue.
36. Mogenb cnnowHown cpebl. YpaBHeHWe HenpepbIBHOCTU.

37. \peanbHas XMAaKocTb. YpaBHeHNe Junepa.

38. N'mgpocTtatuka. bapomeTtpuyeckas gopmyna.

39. CtaumoHapHoe TedeHne naeanbHON XXUAKOCTW. YpaBHeHne bepHynnu.
40. 3Byk. CKOpOCTb 3ByKa B rasax.

0O ~NO OV WN -~

©
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41. MpurHumn depma. 3akoHbl OTPAKEHUSA N NPENOMIIEHNS] B TEOMETPUYECKON ONTUKE.

42. JINH3bI.

43. NuTepdepeHums. BpemeHHast U NpocTpaHCTBEHHAs! KOFTEPEHTHOCTb.

44, Nndbpakumsa. OuppakumoHHas peLueTka.

45, MpuHumnel ronorpadun.

46. Cnocobbl OLIEHKM NOTPELLHOCTU NPAMbBIX NU3MEPEHWIA.
47. Cnocobbl OLLEHKM NOTPELLHOCTN KOCBEHHbLIX N3MEPEHUN.

KMM coctouT 13 gByx BOMPOCOB U3 nepeydHsi. Ha nogrotoBky gaetca 1 yac, nocne 4ero npoBOAUTCS
cobecenoBaHune, B Xo4e KOTOPOro MoryT 6bITb 3agaHbl ONONHUTENbHbIE U YTOYHSIOLLME BONPOCHI.

Kputepun oueHnBaHus:

1. 3HaHWe OCHOBHbIX ONpeaeneHnii U TEOPETUUECKUX NMOMOXKEHWIA.

2. MNoHumaHne CYLLHOCTN 3aKOHOB MEXaHUKN N ONTUKW.

3. YMeHMe npuMeHsiTb NpuobpeTeHHbIe TeopeTUYeckne 3HaHNA Anst 06 bSCHEHWS SIBNEHWI 1 NPOLEeCCOB.
4. MNoHMmaHne obnacTv NPUMEHEHMUS 3aKOHOB MEXaHUKN 1 OMTUKM.

[nsa oueHMBaHUA pe3ynbTaToB 00y4eHUS Ha 3a4€TE C OLEHKOM ncnonb3yeTcs 4-6annbHas wana:
COTIIMYHO», «KXOPOLUO», «Y4OBMETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

KpMTepMMOHGHMBaHMﬂKOMﬂeTeHuMﬂ

YpoBeHb
cchopmmpoBaHH
ocTH
KOMMeTeHUnn

LLikana oueHokK

lMonHoe cooTBeTCTBME OTBETA 0OY4aloLLErocs BCem
nepeyvmcreHHbIM Kputepmuam. OByyarowmnncs 4eMOoHCTpUpyeT
BbICOKWI YPOBEHb BNageHus MatepunanomM, OpueHTupyeTcs B
npegMeTHon obnacTu, BEpHO OTBeYaeT Ha BCEe AOMNOMHUTENbHbIE
BONPOCHI.

[MNoBbILLEHHbIN
YPOBEHb

OTnnyHo

OTBET Ha KOHTPONbHO-U3MEPUTENBHBIN MaTepuan He
COOTBETCTBYET OAHOMY MINW AABYM U3 NEPEYNCIIEHHBIX
nokasareneu, Ho obyyarLmincsa 4aeT NpaBuIibHbIE OTBETLI Ha
[OMONHUTENbHBbIE BOMPOCHI. JJonyckatoTcs ownbkm npu
BOCMPOU3BEAEHUN YACTU TEOPETUHECKUX NMOMOXKEHUN.

BasoBbin
YPOBEHb

Xopouo

OTBET Ha KOHTPOIbHO-U3MEPUTENbHbI MaTepuan He
COOTBETCTBYET NOGLIM TPEM U3 NepednCrieHHbIX NokasaTternen,
obyyvatoLmiica faeT HenosHble OTBETbl Ha AOMNOMHUTENbHbIE
Bonpocbl. ChopM1poBaHHbIe 3HAHNA OCHOBHbLIX MOHATUNA,
onpeneneHnin u Teopem, Usydaemblx B Kypce, He Bceraa nomnHoe
UX MOHUMaHUe C 3aTPyAHEHUSIMY NPY BOCNPOM3BEAEHUM.

[NoporoBbii
YPOBEHb

yﬂOBﬂeTBOpMTeﬂbHO

OTBET Ha KOHTPONBHO-U3MEPUTENBHLIN MaTepuan He
COOTBETCTBYET NOOLIM YETLIPEM U3 NEPEUNCIEHHbIX
nokasatenen. ObyyaroLwmnnca 4eMOHCTPUPYeT OTPbIBOYHbIE
3HaHUA (IGO0 MX OTCYTCTBME) OCHOBHbLIX MOHATUIA, ONpeaeneHni
N TEopeM, UCNOoNb3yeMbIX B Kypce.

HeyaoosneTBoputensHo
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