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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHOAPTOM BbICLIEro 00pa3oBaHMs MO HanpasBneHuto noarotoBkm 27.03.04 YnpaBneHue B
TEXHUYECKNX cucTeMaX, YTBEPXKOEHHBIM NpukazoM MuHobpHaykm Poccum ot 31.07.2020 r. Ne 871

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT Kaypos I1.B.

OT Kadbenpbl cocTaBuTENS: PokoToB H.B.
3asegyowmnn  kadegpo  OCHOB  KOHCTPYMpPOBaHWS

MaLLVH

OT BbInyckatoLen kadenpbl: CupenbHukos B.W.

3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: Lenbio AMcumninHbl SBRNSeTCa 3aknagka TeopeTudeckoro dyHoameHTa Kak CpeacTBo
N3y4YEeHMS N YCMELUHOr0 OCBOEHMS MPUKNaAHbIX TEXHUYECKMUX OUCLUMIVH.
1.2 3apgaum gUCLUMUNIIUHBI:

° CocTtodT B PasBUTUN TEXHUYECKOrNo MbILSIEHNA N OCBOEHUA MEeTOLOB pelleHUA pasriMyHbIX Hay4HbIX U
NpakTn4ecKknx 3aaau.

° PaCKprTb NPUHUUNDbI pelleHna pa3nnyHblX Hay4YHbIX U NMPakKTU4YeCKnX 3agad.

° npOﬂeMOHCTpI/IpOBaTb 0COBEHHOCTM OCHOBHbIX MOMOXEHUN TeopequeCKon MeXaHUKWN.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpeneaputenbHas noArotoBka npegnonaraeT co3daHWe OCHOBbLI ANsi POPMUPOBaHMUSA KOMMNETEHLUMA, YKa3aHHbIX
B M. 2, MPU U3YyYEHUN OUCLUMIINH:

MaTtematuka
dunsmka
MHxxeHepHas rpaduka

2 KOMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

OlNK-2: CnocobGeH ¢hopmynupoBaThb 3aga4m npocpeccMoHanbLHON AeATEeNIbHOCTU Ha OCHOBE 3HaHUN,
npocdunbHbIX pa3genoB MaTeMaTUYeCKUX U eCTeCTBeHHOHayYHbIX AUCLMIIIUH (Moaynewn)

3HaTb: ycnosuAa paBHOBECUA Ten noa nencremem NPUINOXEHHbIX K HUM CuUI, reomeTpun4deckmne CBOWCTBa ABWXEHUS Ten,
OBWXeHUA Ten c y‘-IéTOM MX Maccbl n ﬂ,eVICTBy}OLLI,I/IX Ha HUX CuUn, CBA3b Pa3fiM4HbIX pa3aeroB TeopequeCKon MeXaHUKn c
apyrmmun O6LI.I,eHay‘-|HbIMVI NHXXEeHEePHbIMW gncunninHamm

YMeTb: MCMNoNb3oBaTb OCHOBHbIE 3aKOHbl  MEXaHWKK npn  MN3y4YeHnm TEeXHNYEeCKnX AOUCUUNIINH; NOoJib30BaTbCA
TepMI/IHOJ'IOFI/IeVI, xapaKTepHoﬁl AOna pas3nnyHbIX pa3genoB TeOpeTI/I‘-IeCKOI;I MeXaHUKN.

Bnapetb: meTogamu peweHna 3aaad TeOpeTI/ILIeCKOPI MEeXaHUKW; HaBblkaMW WCMNOJMb30BaHMA METOO0B peLleHns
pa3nn4HbIX 3aaad TeOpeTVILIeCKOVI MeXaHUKN.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

cP MHHoBaLl. dopma

dopmbl TeKyLero
yachl "
( fai';) (ng;l) ( )| aansuin KOHTpONst

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Paspen 1. Ctatuka

Tema 1. lNpegmeT crtatvku TBEPLOro Tena.
OCHOBHble MOHATMSA: Ccuna, cucTemMa Ccun,
YpaBHOBELUEHHAsi W  ypaBHOBELLMBAOLLAs
cuctemMa cun, SKBMBArieHTHass cuctemMa cun,
paBHOAENCTBYIOLLAsA CUCTEMA CUIT. AKCHMOMBbI
ctaTukm TBEépaoro Temna, CsobogHoe u
HecBoboHOE TBEpPAOE Teno. CBsau,
peakuun CBSI3€en, NPUHLMN
ocBobo)xgaemoctn oT cBaAsen. Cuctema
cxoasLmxcs cun: paBHOOENCTBYOLLas 2 4 10 rn
cuctema cun, cnocob eé onpeaeneHus:
aHanuMTUYecknin wn rpadguyeckmn. Ycnosus
YPaBHOBELUEHHOCTU CUCTEMbI CXOASLLMXCS
cun. PaBHOBecne TBépaoro Tena nopg
OEeNCTBMEM  CUCTEMbI  CXOOSALUMXCS  CUI,
YpaBHEHUs paBHOBECUS, Teopema O TpPEX
cunax

Tema 2. MOMEHT cunbl OTHOCUTENBHO TOYKMU
B BEKTOpHOW (popmMe W AekapToBbIX OCSHX,
nnevyo cun. OnpeageneHve MOMEHTa CwWnbl
oTHOCcUTEenNbHO ocu, MNapa cun. MomeHT napbl
B BEKTOpPHOMW opMe U [OeKapTOBbIX OCSX,
nne4yo napbl. OCHOBHble TeOpeMbl O Mapax
cun (0e3 gokasaTenbcTBa), MOMEHT Mnapbl —
cBobogHbIi  BekTop. Cuctema nap cwui:
YCIOBME YPaBHOBELLEHHOCTU CUCTEMbI Map
CW B aHanuMTU4eckoM u rpadmyeckom BUAE. 2 4 10
PaBHoBecMe TBEpgoro nog — AEWCTBUEM
CUCTEMbI Map CwWil, YPaBHEHMSI pPaBHOBECKSI.
AHanormas Cc CUCTEMOW CXOOALUMXCA  Cun.
Cuctema nap cun: pesynbTupylowas napa
cuctembl nap cun, cnocob onpeneneHnsa eé
MOMEHTa: aHanuTUYeckKnin un rpadu4ecKun.
AHanornsa ¢ CUCTEMOM CXOOSALLNXCS CUF.




Tema 3. [lpucoeanHéHHass napa U eé
MOMEHT B BEKTOpPHOM opMe [deKapTOBbIX
ocax. [lpocTpaHcTBeHHas cucTema  CUI:
npvBeAeHne CUCTEM CUM K AaHHOMY LeHTpy:
rMaBHbIN BEKTOP CWUCTEMbl CWUM U [NaBHbIN
MOMEHT  CUCTEMbl  CWNM  OTHOCUTENBHO
ueHtpa. [MpocTpaHCcTBEHHas cuctema cun:
cryyan MpuBEAEHUss CUCTEMbI CUN K cune,
nape Kvn, AnHaMn4yeckomy BUHTY.
[MpocTpaHCcTBEHHas cucTeMa cur: Teopema
O MOMEHTe paBHOAENCTBYIOLEN CUCTEMBI
cun OTHOCUTESTBHO TOYKM " oCMm.
[MpocTpaHcTBEHHAa cucTtema CuIl: YCrioBus
YypaBHOBELLEHHOCTb CcuUcTEMBI cun B
BEKTOPHOM BUAe U AeKapTOBbIX OCSX.

Pasnen 2. Knunematuka

Tema 4. KuHematmka To4ykn. PasHble
cnocobsbl 3agaHusa OBUXEHUsA TOYKW.
OnpepeneHune CKOpOCTU TOYKU npu
pasfnnyHbIX CnocoboB 3adaHust  OBUMXKEHUS
Toukn. OnpeneneHne yCKOpeHUsi TOYKWU MNpu
pasfnnyHbIX CnocoboB 3agaHus  OBUMXKEHUS
TOYKMW.

Tema 5. BpalwarensHoe [OBUXeHVWE Tena.
OnpeaeneHve yrrnoBon CKOPOCTUM W YINOBOro
yckopeHne.  OnpegeneHve  CKOPOCTM U
YCKOPEHUSI TOYKM Tera Npu BpallaTenbHOM
aBmxeHun  Tena.  [nockonapannenbHoe
ABKeHne TBépporo Tena. OnpeaeneHue
CKOPOCTEN W YCKOPEHWiA TouYek Tena mnpu
nrockonapannenbHOM ABVKEHNUN.

Pazgen 3. AnHamuka

Tema 6. [HOuHamuka TOYkn. OCHOBHbIE
3aKoHbl MexaHuku. WMHepumanbHaa cuctema
otcyeta. [OudpdpbepeHumnansHble ypaBHEHUS
OBVXKEHUS MaTepuanbHoOn TOYKM B
OEeKapToBblX U €eCTeCTBEHHbIX ocax. [lse
OCHOBHble 33Ja4vM AWMHAMWKM U MeToAabl UX
peLueHus. OuHamuka OTHOCUTENBLHOIO
OBWKEHMs  maTepuanbHon  Toukn.  Cunbl
NHepLumn.

4 10
4 5

PIP,0
4 5

0
10 5




Tema 7. [OuHamnka cuctembl. LleHTp macc

MexaHU4eCcKomn CUCTEMBI. Teopema o]
OBWKEHUM LeHTpa macc, cnydam
COXpaHeHus  OBWXEHWs  LeHTpa  macc.
OnddepeHunanscHble ypaBHeHust

nocTynaTtenbHOro ABWXEHWUs TBEpPAOro Tena.
KonuyecTtBo ABMXEHUA MaTepuanbHON TOYKM
N MexaHu4yeckoh cuctembl. Teopema 06
N3MeHeHnn KOnmM4ecTBa  [OBWKEHWUS B
onddepeHLmansHom dopme. Cny4am
COXpaHeHus KonuyecTea OBWDKEHNS.
KonnyecTBo ABMXEHUA MaTepuanbHON TOYKM
N MexaHU4eckon cuctembl. MMnynbc cunebl.
Teopema 006  M3MEHEHUM  KONMM4yecTBa
OBUMXEHUA B uWHTerpanoHonm dopme. MomeHT

WHepunn MeXaHN4eCcKown cucTembl
oTHOcuTenbHO ocu. Teopema [tonreHca-
LterHepa. LleHTpobexHble MOMEHT
NHepLun.

KnHeTtnyeckui MOMEHT MeXaHN4eCcKomn

CUCTEMbI OTHOCWUTENBHO LEHTpa U  OCW.
Teopema 006 W3MEHEHWM  KUMHETUYECKOIO
MOMEHTa MeXaHN4YeCKon CUCTEMBI.
KuHemaTnyeckon MOMEHT Bpaliarowerocs
Tena OTHOCUTENbHO OCKU BpalieHus. BbiBog
anddepeHumnanbLHOro ypaBHeHus
BpallaTenbHoro aswxeHus. Teopema 06
N3MeHeHUn KMHETMNYECKOro MOMEHTa
MEeXaHU4eCcKO CUCTEMbl B OTHOCUTENbHOM
OBMXEHMM MO OTHOLUEHUIO K LEHTpYy Macc.
OndpdepeHumnanbHble ypaBHeHust
nrockonapannensHoro ABWXKEHUS TBEPAOro
Tena.

MowHocTe u paboTta cwunbl. PasnuyHble
dopmynbl  AnNsa  MX  BbluMcneHusa. Pabota
CUMbl TSXKECTW M ynpyroctu. MowHocTe 1
pabota cun  nNpuM  nocTynatefrlbHoOM U
BpaLlaTenibHOM ABWKEHUSX Tena.
KuHeTtunyeckas 3Heprus mMaTepuanbHowu
TOYKM N MEeXaHU4ecKonW cuctembl. Teopema.
KéHura. KuHeTnuyeckas 3Heprng
MexaHuyeckon  cuctembl.  KnHeTuyeckas
3Heprnst TBEPAOro Tena npu  pasnuyHbIX
BMOax [OBwxeHusi. Teopema 006 M3MEHeHUM
KMHETUYECKON 3HEprmm MeXaHN4YeCKOM
cuctembl B AndpdpepeHumansHon  dpopme.
Teopema 00 UW3MEHEHUN  KUHETUYECKOWN
3Hepruu MeXxaH14YeCcKom cucTemsbl B
WHTEerpansHon popme.

MpuHUMN Hanambepa (meTog
KMHETOCTaTUKM) ANs MaTepuanbHOW TOYKU U
MeXaHU4eCKoOM TOYKM U  MeXaHU4eCKou
CUCTEMBL. Cuna MHepLumn. MpuHUKMN
HOanambepa Ona MexaHU4eckoW CUCTEMBI.
[MaBHbLIN BEKTOpP W [MNaBHbIA MOMEHT Cun
NHEpLUN.

Utoro B cemecTpe (Ha kypce ansa 3A0)

11,75

KoHcynbTaumu 1 npoMexyToyHas
aTrectaums (3ayer)

17

34

56,75

0,25

Bcero koHTakTHasa pabora u CP no
AuUcuUNnvHe

51,25

56,75




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasarenen, KpUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yNbTaToB 06y4eHUs
5.1.1 MNoka3aTenn oueHUBaHUA

Kog HanmeHoBaHMe oueHOYHOro
[MokasaTenu oueHnBaHWsA pesynbTaToB 0byyYeHus
KoMneTeHunn cpencrtea
dopMynupyeT  MOHATUE  OCHOBHbIX  3aKOHOB  MEXaHWKW,  OCHOB
Bonpochl YCTHOro
TEOPETUYECKUX W MNpPaKTUYECKUX METOAOB pacyeTa Ha MpPOYHOCTb WU
OrnK-2 o cobecepnoBaHus. [pakTuko-
XECTKOCTb 93MEMEHTOB pPasfUYHbIX KOHCTPYKUWUA, W3YyYeHUs MeTOAOoB
OpPUEHTUPOBAaHHbIE 3afaHus.
COBPEMEHHOI0 NPOEKTUPOBAHNA MEXaHU3MOB C NpuMeHeHnem SBM.

5.1.2 Cuctema u KpuTEepun OLeHMBaHUSA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHOoe cobecenoBaHmne MNMucbmeHHas paboTa

Ob6yvatowmincs nokasbiBaeT
BCECTOPOHHee M rnybokoe  3HaHue | MpaBunbHO pellaeT 3agadn, MPOBOAMT Bce

3auTeHo OCHOBHbIX MeTon0B pacyeTa, HeobxoauMble BblYUCIEHUA, rpamMoTHO

OPUEHTUNPYETCA B OCHOBHbLIX TMNOHATUAX, | UHTEpNpeTupyeT I'IOJ'IyLIeHHI:IIZ pes3ynbTart.
TepMUHax u onpeaeneHnax.

He 3a4teHo

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUM OUCUMNIUHBI, HE MOXET
cchopMynupoBaTb OCHOBHblE MPUHLMMLI | He cMor KOpPpeKkTHO pelunTb 3agadvy, He MOXeT
OVCUMNIUHBI,  NIOXO  OPUEHTUPYEeTCs B | BOCMOSb30BaTLCS dopmynamu, He B
OCHOBHbIX  MOHATUSIX;  OOMYCKAeT MpWU | COCTOSIHAM  YCTpaHUTb OWWOKM Jaxe noA
OTBETE Ha 3ayeTe CyLleCTBEHHble OWMOKKM | pykOBOACTBOM NpenogaBartens

M He MOXET YCTpaHUTb WX [Jaxe nof
PYKOBOZACTBOM Npenogasarens.

5.2 TunoBble KOHTPOSbHbIE 3afaHWUs UK UHble MaTepuanbl, HeobxoAanMbIe ANsi OLeHKU 3HaHUWA, YMEHUMN,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynupoBKM BONPOCOB
Cemectp 2

1 OcCHOBHbIE NOHATUSA: cuUna, cuctema cuIl, ypaBHoBeLLIeHHas 1 ypaBHOBELLMBaloLLas cucTema cun,
9KBMBAIEHTHasi cucTema Curl, paBHOAENCTBYIOLLasA cMcTeMa cur.

2 AKCUOMBI CTaTUKM TBEPAOro Tena.

3 CeoboaHoe u HecBoboaHOe TBEpPAOE TeNo.

4 Cunctema cxogdawmxcsa cun: paBHogencTByoLWwas cmctema cun, cnocob eé onpefeneHus: aHanMTUYeckun n
rpadnyeckmin. YCnoBusi ypaBHOBELLEHHOCTN CUCTEMbI CXOASALLMUXCS CUT.

5 Pa_l?Hosecme TBEPAOro Tera nog AeNCTBMEM CUCTEMbI CXOASLLMXCS CUMl, ypaBHEHMS paBHOBECUS], Teopema O
TPEX cunax.

6 MoOMeHT cunbl OTHOCUTESTbHO TOYKM B BEKTOPHOM hOpPME 1 AeKapTOBbIX OCAX, NieYo cun.

7 Mapa cun.

8 OcHoBHble TeopeMbl 0 Napax cun (6e3 gokasaTtenbCTBa), MOMEHT napbl — CBOOOAHbLIN BEKTOP.

9 Cwncrema nap cun: ycnoBue ypaBHOBELLEHHOCTM CUCTEMbI Nap CUI B aHanMTUYeCKOM 1 rpacpmyeckom Buae.

10 Cwncrema nap cun: pesynbTupylolas napa cucTeMsl nap cu, crnocob onpegeneHus eé MoMeHTa:
aHanuMTU4ecKkn u rpacpmyeckui.

11 HDOCTpaHuCTBeHHaFI cucTema cun: npuBedeHne CUCTEM CUI K AaHHOMY LieHTPY: FMaBHbIA BEKTOP CUCTEMbI CUN
W rMaBHbIi MOMEHT CUCTEMbI CUIT OTHOCUTENBHO LIEHTpPA.

12 MpocTpaHCTBEHHAsA cucTemMa Cun: cnyvyaun npuBegeHnUst CUCTEMBI CUIT K CUre, Nape Kui, AMHaMU4eCcKoMy
BUHTY.

13 lMpocTpaHCcTBEHHAsA cucTema cun: TeopeMa O MOMEHTE paBHOAENCTBYIOLLENA CUCTEMbI CUIT OTHOCUMTENBbHO
TOYKW U OCMU.

14 lMpocTpaHCcTBEHHAsA cucTema Cun: YCNoBUS YpaBHOBELLIEHHOCTb CUCTEMbI CUIT B BEKTOPHOM BUAE U
OEeKapTOBbIX OCSIX.

15 OnddepeHumanbHble ypaBHEHUS OBMKEHUS MaTEPUarbHON TOYKU B EKapPTOBbIX M €CTECTBEHHbLIX OCSX.




Teopema 06 M3MEHEHUN KMHETUYECKOTO MOMEHTa MEXaHUYECKOW CUCTEMbI B OTHOCUTENBHOM ABUXKEHWUM MO
OTHOLLIEHMIO K LLIEHTPY Macc.

16

17 Teopema 06 N3MEHEHNM KNHETUYECKOW SHEPTUN MEXaHNYECKON CUCTEMBI B AnddepeHumnansHon dopme.

18 Teopema 06 U3MEHEHUN KNHETUYECKOW SHEPTUN MEXAHUYECKON CUCTEMbI B MHTErparnbHom opme.

19 MpuHumn Janambepa (MeToq KMHETOCTATMKN) AN MaTepuanbHOM TOYKN U MEXAHNYECKON TOYKU 1
MeXaHWYeCKON CUCTEMBI.

5.2.2 TunoBbIe TeCcTOBLIE 3a4aHuUA

He npegycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHUA (3afa4umn, Kencbl)

MpaKT1Ko-OpUeHTUPOBaHHbIE 3adaHust HaxoasaTcst B [pUnoXkeHWn K JaHHOW nporpamme

5.3 MeTtoguyeckue matepuarnbli, onpeaensilolme npoueaypbl oleHUBaHUS 3HaHUM, YMeHUN, BnageHumn
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLlerocsi K NpOMeXxyTouHoOM aTTecTauum u NopsaoK NMKBUAaUumM akagemMmmyeckon
3a00MKEeHHOCTU

[MpoBegeHne NpPOMEXYTOYHOW aTTecTaumMuM pernaMmeHTUPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«MonoxeHue o0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOWN aTTecTaumny oby4qatoLmxcs»

5.3.2 ®opma npoBeAeHUs NPOMEXYTOYHOWN aTTecTauum no AUcCLUUNInHe

YcTHas + NMncbmeHHas + NHasa

KoMnbloTepHOe TeCcTMpoBaHue

5.3.3 Ocob6eHHOCTU NpoBeAEHUS NPOMEXKYTOYHOM aTTecTauum no AUCUMnInHe

CTy,D,eHTbI, BbINOJIHMBLLNE BCe Tpe6OBaHI/IFI TEeKyLlero KOHTpPOJid OTBe4alT Ha ABa TEeOpeTU4eCKMX Bornpoca u
pewarT O4HY MPAakKTU4YEeCKyr 3anadqy. BpeMFl Ha noAaroToBKy COCTaBlideT 30 MWHYT, I'IpenonaBaTenb B npaBe 3adaTb
HEeCKOJ1bKO AOMOJIHUTENbHbIX BOMPOCOB.

6. YHEBHO-METOOAMYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbCcTBO | log nspaHus | Ccbinika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

Lep6akosa, tO. B. TeopeTuyeckas mexaHuka ) https://www.iprbooks
CapartoB: Hay4Has kHura 2019 hop.ru/81055.html
KosnHueBa, C. B.,|TeopeTtnyeckan mexaHuka Capartos: At Mn Op 2019 https://www.iprbooks
CycuH, M. H. Meava hop.ru/79816.htmi
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
B.E. Tlonoeko, M.B.|KnHematuka. Mpumepsl http://nizrp.narod.ru/
MakcmmeHko, U.B. | peieHus 3agad no metod/kokmisap/13.
KntoLwkuH TEOpPETNYECKOM MexaHuke | M-Bo obpasoBaHus PO, pdf
ans caMOoCTOATeNbHON CMnoelrTYPMN.—CI6.: 2015
paboTbl cTtyaeHToB [TekcT] : CrnerTtypr
y4yebHo-MeToauYeckoe
nocobne
B. E. lonoeko, M. B.|TeopeTudeckass  mexaHuKa.| M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
Kaypos, n. B. |YacTb 2. OunHamunka, obpasoBaHus PO, C- metod/kokmisap/165
KntoLwKuH, A. M. |kpydyenne, wu3mb: yuebHo-| [MNeTepb. roc. yH-T Mpom. 4647254 .pdf
baTteHeB MeToan4eckoe nocobue TEXHOINOIMI N an3anHa, 2022
BbiCLL. LK. TEXHOMOMMK 1
aHepreTukn.-CaHkT-
MeTepbypr: BLUT
cneryntg
B. E. lNonosko, T. B.|Teopetnyeckass  MexaHuKa.| M-BO Hayku 1 BbICLLIErO http://nizrp.narod.ru/
Kaypos, n. B. |YacTb 1. Cratuka n obpasoBaHus PO, C- metod/kokmisap/165
KntoLwKkuH, A. . | knHemaTuka: yuebHo- | MeTepb. roc. yH-T NpoMm. 4647222 .pdf
BateHes MeToamdeckoe nocobue TEXHOMNOMMN U An3aiHa, 2022
BbiCLL. LK. TEXHONOMMK 1
3HepreTukn.-CaHkT-
MeTepbypr: BLUT3
cneryntg




B.E. lonoBko, | TeopeTnyeckad  MexaHuka. http://nizrp.narod.ru/
W.B.KntowkuH Teopus wn 3agaHua  gns M-Bo obpasoBaHus n metod/kokmisap/201
camocToATENbHON  paboThl Haykn P®, BLUT3 2018 9 03 02 01.pdf

CTYOEHTOB 3a04HOW (POpPMbI cnieryntg. — Crie. :
o0yyeHunsa [TekcT] : y4yeb. BWT3 CMNerynTg

nocobve
B.E. Tonoeko, MW.B.|Crtatuka [Tekct] : y4eBHoe http://nizrp.narod.ru/
KntoLwkuH nocobue ans Mé?ﬁfg F?ﬂsgl%ifl-ll'lm'? ﬂPcb, 2016 metod/kokmisap/17.
camocTosATenbHo  paboThbl ) - pdf
CTYnEHTOB Chno.: BWT3 Ccnerynta

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnunoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru

6.3 NepevyeHb NULEH3MOHHOIo N CBOGOAHO pacnpoCTpaHAEeMOro NporpaMmMHoOro obecnevyeHuns
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKOM 6a3bl, HeoB6XxoaMMON ANA OoCcyLlecTBIeHUA obpa3oBaTeNibHOro
npouecca no AUCUMNIIMHE

AyauTopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust

CneumanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi




MpunoxeHue

MpunoxeHune

pa6oqel7| nporpamMmmbl OUCUUNITUHBI TeopeTtuyeckas mexaHuka

HaumeHosaHue Bucuunnum./

no HanpasrneHuto nogrotosku: 27.03.04 YnpaBneHue B TEXHUYECKUX CUCTEMAX
HaumeHoBaHue Ol (npocunsi): LindpoBble n MHTENNeKTyaneHble TEXHOMNOrMM aBTomaTnsaumm

5.2.3 TunoBble NPaKTUKO-OpPUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne .
n/n Ycnosus TMNOBbIX NPaKTUKO-OPUEHTUPOBAHHBLIX 3adaHUn
CemecTp 2

1 [na mexaHu4eckmMx cuctem onpegenutb ycunusa B ctepxHax AB 1 BC npu 3agaHHbIX 3Ha4YeHUsAX Beca
rpy3a G v yrnoB a u 3. Becom ctepxxHen n HUTeln npeHebpeyb. HUTu cuntatb rmbkumMm n HepacTaXXUMbIMNA,
COeAVHEHMUN CTEPXKHEN — LWapHUPHbIMK, ONoK - ngeansHeiM. a = 30 rpagycos, B = 70 rpagycos, G= 10
KH.

2 [nsi MexaHn4ecKknx cUCTeM onpeaenuTb ycunus B ctepxHsx AB n BC npu 3agaHHbIX 3Ha4YeHUsIX Beca
rpy3sa G v yrnoB a 1 3. Becom ctepxHel n HATen npeHebpeyb. HUTU cuntatb rmbkummn m
HepacTSXKMMbIMU, COEOANHEHUS] CTEPXKHEN — LLAPHUPHBIMUK, 610K - ngeansHbiM. a = 30 rpagycos, B =70
rpagycos, G= 10 kH.

3 [na mexaHu4eckmx cuctem onpeaenutb yeunua B ctepxHax AB 1 BC npu 3agaHHbIX 3Ha4YeHUsAX Beca
rpy3za G v yrnoB a 1 3. Becom cTepxHel n HUTeN npeHebpedb. HUTU cuntaTtb rmbkummn




cTp. 2

HepacTKUMbIMU, COEAMHEHUS CTEPXKHEN — LUapHMPHBLIMK, BNOK - naeanbHbIM. o = 30 rpagycos, B = 70

rpagycos, G= 10 kH.

OnpegenuTb ONOpHbIE peakuun pambl MpU AEVCTBUN 3adaHHON Harpy3ku. Becom pambl npeHebpeyb. F
=10kH, g =40 kH/m, M = 40kHwm, a = 10 rpagycoB, a = 1M, b = 3m

OnpegenuTb ONOpHbIE peakuun pambl MpU AEWCTBUN 3a4aHHON Harpy3ku. Becom pambl npeHebpeyb. F
=10kH, g =40 kH/m, M = 40kHm, a = 10 rpagycos, a = 1m,

q

M
T
b= 3m. T““J‘\'“&

OnpegenuTb OMNOpHbIE peakuun pambl Npu AEVCTBUN 3a4aHHON Harpy3ku. Becom pambl npeHebpeyb. F
=10kH, g =40 kH/m, M = 40kHwm, a = 10 rpagycos, a = 1m,




cTp. 3

B cooTBeTCTBUU C 3aaHHBIMU YPABHEHUAMMW ABUXKEHNSA ONpeaenvTb TPaekTopuIo ABMKEHUS TOYKK, a
ANs MOMEHTa BPEMEHU t1 — NONOXEHME TOYKU Ha TpaekTopuun. HanTm ee CKoOpocCTb, NOSHOE,
KacaTenoHoe U HopMmarnbHOE YCKOPEHUsl, a Takke paguyc KpuBmM3Hbl Tpaektopun. a=4m, b=1c5d=9e
=emf=2m,t1 =0,3c.

x:at2+bt+c, y=et+f

B cooTBeTCTBUM C 3agaHHbIMU YPaBHEHMSIMU OABWKEHUS ONpeaenuTb TPaeKTopuio ABUXKEHUS TOYKK, a
ON9 MOMEeHTa BpeMeHM t1 — NonoxeHne TOYKM Ha TpaekTopuun. Hatu ee ckopocTb, NOsHoe,
KacaTenbHoe U HopMmarnbHOE YCKOPEHUsl, a Takke paguyc KpuBmM3Hbl Tpaektopun. a=4m, b=1c5d=9e
=6mf=2m.,t1 =0,3c.

B cooTBeTCTBUU C 3a4aHHBIMU YPABHEHUAMM ABUKEHNSA ONpeaeniTb TPaekTopuIo ABMKEHUS TOYKK, a
ON9 MOMEeHTa BpeMeHM t1 — NonoXeHne TOYKM Ha TpaekTopun. Hatu ee ckopocTb, NOSHoe,
KacaTenbHoe U HopMmarnbHOE YCKOPEHUs, a Takke paguyc KpMBU3Hbl Tpaektopun. a=4m, b=1c5d=9e
=6mf=2m,t1 =0,3c.

x=—Ct-b y=-_"_

10

B cooTBeTCTBUU C 3a4aHHBIMU YPaABHEHMSMMW ABUKEHNSA ONpeaenTb TPaeKTOpUIO ABMKEHUSA TOYKK, a
ONA MOMEHTa BpeMeHM t1 — NonoXeHne TOYKM Ha TpaekTopun. Hatu ee ckopocCTb, NOSHoE,
KacaTenbHoe U HopMmasibHOE YCKOpPEHUs, a Takke paguyc KpuBM3Hbl Tpaektopun. a=4m, b=1c5d=9e
=6mf=2m,t1 =0,3c.

Tt . (mt
X=acCoy — |+a y=esinf —
C C

11

[nsi npeAcTaBneHHbIX Ha CXeMax rpy3onogbeMHbLIX MEXAHN3MOB ONMpPeAennTb YIIIOBYH CKOPOCTb U
YrnoBoe ycKopeHue Tena 3, Heobxoaumble ans Toro, YTobbl NnepemeLLaTh rpy3 Co CKOPOCTbO V 1
yckopeHueMm a. OnpefennTb 1 NokasaTbh Ha PUCYHKE CKOPOCTb U YCKopeHue Toukn M BapabaHa. Vi =
0,1m/c, a1 = 0,7m/c> R2=0,4m, r2 = 0,1m, Rz =0,6m, rs = 0,3m.

12

[nsi npeacTaBneHHbIX HA CXeMax rpy3onogbeMHbLIX MEXAHN3MOB OMpPeAENnnUTb YITIOBYH CKOPOCTb U
YrnoBOe yckopeHue Tena 3, Heobxogumble A Toro, YtTobbl NnepemMelLaTb rpy3 co CKOpOCTbio V 1
yckopeHuem a. Onpegenntb 1 NokasaTb Ha PUCYHKE CKOPOCTb U yckopeHue Toukn M GapabaHa. Vi =
0,1m/c, a1 = 0,7m/c2 R2=0,4m, r2 = 0,1m, Rz =0,6m, r3 = 0,3m.
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13

[Insa npeacTaBneHHbIX HA CXeMax rpy30noAbeMHbIX MEXAHU3MOB ONPeAENUTb YriIOBYH CKOPOCTb U
yrnoBoe yckopeHue tena 3, Heobxoanmble Ang TOro, YTobbl NepemeLLaTb rpy3 Co CKOPOCTbIO V 1
yckopeHuem a. OnpenenuTb 1 nokasaTb Ha PUCYHKE CKOPOCTb 1 yckopeHne Todkn M 6apabaHa. Vi =
0,1m/c, a1 = 0,7m/c® R2 = 0,4m, r2 = 0,1m, R3 =0,6m, rz = 0,3m.

14

MaTepunanbHas To4ka Maccoii m = 2Kr ABMXKETCS BAOJIb FOPU3OHTasbHOM ocy OX nop AeicTBMEM CUTbI
F = 45t. HaiiT ckopocCTb V 1 NOMOXeHWEe TOYKN X B MOMEHT BPpEMEHM t1 = 2C Npu HyNeBbIX Ha4YamnbHbIX
YCIOBUSIX.

15

MaTepuanbHas To4ka Maccol m ABUXKETCS U3 COCTOSIHWUSI MOKOSA BOOJb rOPU3OHTanbHOM ocn OX nog
dencteueMm cunel Fx=b (a — k t). Hantu nyTb, NnponaeHHbIN TOUKON 3a BpeMs ti, ecnn Xo=0.

16

MaTepuanbHas Touka maccbl m nod AencTeneM cunsl F = a t2— b t+2 gsmxeTcs BOonb ocu OX.
OnpeaennTb: MakCMMaribHY0 CKOPOCTb, KOTOPYHO AOCTUIHET TOYKa NPU CBOEM ABWXEHUW, €CIU B
HavarnbHbIi MOMEHT BPeMeHU OHa 1MMena HyrneBY CKOPOCTb U Haxoaunack B Havarne koopauHar.

17

ABTOMOOMIL Maccon M = 5 Kr oBMXeTCS MO rOpM3OHTaNbHON NpsAMONuHenHon gopore. MNpuHumas cuny
TArM MOTOPA NOCTOsIHHOM M paBHor Q = 1000 H, a cymmapHoe conpoTuBneHne aBmkeHUo R = 60V?,
onpegenuTb CKOPOCTb aBTOMOOMNSA B KOHLUe NyTu L = 65M, ecnn B Hayane 3Toro Nyt OH MMen CKOPOCTb
Vo= 43m/c




