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Tabmuna 1

ITacnopT ()oHAQ OLIEHOUHBIX CPe/ICTB

Mogyne
[MUACLIUITIVHBI

dopMupyeMbie
KOMIIeTeHLIUU
W/IU VX YaCTU

O1jeHOUHbIe
MaTepuasbl
Y CpeJICTBA

KomuuecTtBo

CraTtuka

KunemaTtuka

JurHaMuka

YK-1. Criocobex
OCYIL[eCTB/ISITh TIOUCK,
KPUTHUYECKUW aHa/u3 U
CUHTe3 UH(OopMaLUH,
TIPUMEHSITh CUCTEeMHbIN
TIO/IXO/, JI/Is1 pellleHust
MOCTaB/IeHHbBIX 3a/]ay.
OIIK-1. Criocoben
pelaTh TUIIOBbIe 3aauu
rpocheCcCUOHa/IbHOU
JlesiTe/TbHOCTU Ha OCHOBe
3HAaHWM OCHOBHBIX
3aKOHOB
MaTeMaTHUeCKUX U
eCTeCTBeHHBIX HayK C
rpuMeHeHHueM
VH(OpMaLMIOHHO-
KOMMYHUKAIJMOHHbIX
TEeXHOJIOTUH.
OIIK-5. Criocoben
yuacTBOBAaTh B
MpOBe/IeHUU
9KCIepUMeHTaTbHbIX
HCC/eJOBaHUM B
ripochecCOHa/IbHOU
JlesITeJIbHOCTU

PI'P
CobecemoBaHue

TCk

22

45

PI'P
CobecenoBaHue

TCk

26

45

PI'P
CobecemoBaHue

TCk

25

88




1 ODEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE

JUTA OLIEHKHY 3HAHWI, YMEHUA 1 HABBIKOB JEATE/IbHOCTH

B ITPOOECCE OCBOEHMA JUCLHUILI/IMHBI

Tabuuna 2 — @opMupyemMblie KOMIIETeHIIHH

Koz u OueHouHbIe
HAMMEHOBALIE Kop 1 HaMeHOBaHNe MHAUKATOpa JOCTH)KEHHUS MATEDHALL
KOMITeTeHLIUM (YaCTH KOMITeTeHLIUN ) p
KOMITeTeHLIUU Y CpeJCcTBa
1 2 3
Mogayas 1. CtaTuka
VK-1. C 5 W-1yk-1 AHanu3upyeT 3a/jauy, Boljensis ee 0a30BbIe
-4, LIOCOLEH COCTaBISIFOLIIe, OCYILeCTBIseT eKOMITO3ULIUIO 3a/jaul.
OCYILIeCTB/IATh N-2yx-1 HaxoguT 1 KpUTUUYeCKY aHaausnupyeT
TIOMCK, KPUTHYECKUM | yH(OpMaLMIO, He0OXOJUMYO /ISl pellieHUs TIOCTaBIeHHOH 3awura PT'P
aHaiu3 U CUHTEe3 3agaun. N/1-3yk.1 PaccMaTpuBaeT BO3MOKHBIE BaPUAHTHI (coBecenopaie)
vHdopMaLuy, pelleHus 3a/jauM, OLleHHMBasi UX JJOCTOUHCTBA U A
TIPYMEHSTh Hegocratku. /1-4yk-1 I'pamMOTHO, JIOTMYHO,
CUCTeMHBbIiA ogxoy; | APTYMEHTHDOBaHHO ¢dbopmupyer coGCleeHHLIe CYX[EeHHS 1
[ peltieHus: ouleHKU. OTanuaeT QakTbl OT MHEHUH, UHTepIpeTaLuii,
OCTABICHHBIX OLIeHOK U T.[]. B PACCY)KJeHUSX APYTUX y4aCTHUKOB
JesarensHOCTH. U]1-5yk-1 OnpefiensieT u oLleHUBaeT
3ajad NOC/Ie[ICTBUSI BO3MOJKHBIX pelleHui 3agauu. M/1-1omnk-1
OITK-1. CriocoGen Vicrionb3yeT OCHOBHBIE 3aKOHbI €CTeCTBEHHOHaYUYHbIX
: JVCLIUTUIMH JJ11 pelleHusl CTaHZApTHBIX 3a/a4 B TecTupoBaHue
PELIATh TUTIOBBIE COOTBETCTBUM C HAIMPABIEHHOCTHIO MPO(eCCUOHATEHOM
3aAa4un pesareibHOCTU. M/1-1onk-5s Y4acTByeT B BbIUMC/IUTE/IbHBIX
npo(eCcCHoHaIbHON SKCIIepUMEHTA/IEHBIX UCC/Ie0BaHUSAX
JlesiTeIbHOCTH Ha 3/1IEKTPOOOOPYAOBaHUS U CPeJICTB aBTOMAaTH3aI|H
OCHOB€ 3HaHUM Mopayab 2. KunemaTuka
OCHOBHBIX 3aKOHOB I/Iﬂ;-lw(-l AHaJII/BI/IPy'ET 3a44a4y, BbIAe/IAA ee 0Oa3oBEbIe
MaTeMaTHUeCKIX 1 COCTaB/IAIOIIME, OCYIECTB/ISEeT JEeKOMIIO3ULIMIO 3a/1auu. 3ammra PI'P
eCTeCTBEHHbIX HayK N[-2yk-1 HaxoouT U KpUTHUECKY aHa/Iu3vpyeT 5 (cobecenoBanue)
vHopMalLnio, He0OXOJUMYIO /1JIs pellieHus! 0CTaB/IeHHOMN
C IpUMeHeHueM
HH(OPMALIOHH 3apgaun. U/1-3yk-1 PaccmaTtprBaeT BO3MOJKHbIE BApHUaHThI
OpMaLMOHHO pelleHus 3a/jauM, OLeHHMBasi UX JOCTOUHCTBA U
KOMMYHHKAL{MOHHBI HegocTatku. MI-4yk.1 [paMOTHO, JIOTMYHO,
X TEXHOJIOTHH. apryMeHTUpPOBaHHO (hOpMUpPYeT COOCTBEHHBIe CY)KAeHHUs 1
OIIK-5. Cnocoben ojeHKU. OTMuaeT pakThl OT MHEHUH, UHTepIIpeTaruy,
yuacTBOBAaTh B OLIeHOK M T.[]. B PACCY)KJE€HUSIX APYTUX YUaCTHUKOB
NPOBeJeHUH JearenbHOCTU. N/1-5yk-1 Onpe,q(inﬂeT U OLIeHWBaeT TecTipoBanme
MCCITe/IOBAHHH B Vicnosib3yeT OCHOBHbIE 3aKOHBI eCTeCTBEHHOHAYUHbIX
o JVCLIATIMH JJ1S1 pelleHus1 CTaHZApTHBIX 3a/a4 B
rpoeccroHaNTbHOU .
COOTBETCTBUM C HalpaB/IeHHOCTBIO MPOQeCcCroHaIbHON
JlesiTeNIbHOCTH

nedarenbHOCTH. /I-1onk-5 YUacTByeT B BBIUMC/IUTEIbHBIX
3KCIIepUMEeHTAa/IbHbIX UCC/Ie0BaHUAX
3JIEKTPO0OOPY/I0OBAHUS M CPE/ICTB aBTOMATHU3aI[UH




1 2 3
YK-1. Cniocoben Mopaynb 3. luHaMHKa
OCYILIeCTBJISITh
TIOMCK, KpUTHYECKUU
aHa/Iu3 U CUHTe3
undopmaruy, 3arura PI'P
TPUMEHATL (cobecemoBanue))
CUCTeMHBIH MOAX0[,
AJ/1A pelleHns NU-1yk-1 AHanu3upyeT 3azauy, Bbljesisisi ee 6a30Bble
IIOCTaB/IEHHBIX COCTABJISIFOIIME, OCYIIECTB/ISET JeKOMITO3ULUIO 3a/]auH.
3aza4 NO-2yk-1 HaxoauT v KpUTUUECKH aHA/TU3UPYeT
OIIK-1. CriocobeH | yadopmaruio, He06GXOAUMYIO /151 PelLleH s TI0CTaBIeHHO
pelarb TUIIOBbIE 3agaun. /1-3yk.1 PaccmaTpuBaeT BO3MOKHBIE BApUaHThI
3a/jauu pellleHUs 3aJjauy, OLjeHHBasi X JOCTOMHCTBA U
npodeccUoHaBHOM Hepocratku. M/1-4yk.1 I'paMOTHO, JIOTUYHO,
JeATeNbHOCTH Ha | @PTYMEHTHPOBaHHO ¢dbopmupyet CO6CT§€HHLI€ CYXK/IeHHS 1
OCHOBe 3HAHIA oLjeHKH. OTinyaeT ¢akThl OT MHEHUM, UHTepIIpeTaLj|ii,
OCHOBHBIX 3aKOHOB OLIeHOK U T.[j. B PaCCY>K/JeHUsIX [[PYTUX YUaCTHUKOB
nmestenibHOCTU. UT-5yk-1 OnipefiensieT v OLjfeHUBaeT
MaTEMATHHECKHX 1 NOC/Ie[ICTBUSI BO3MOJKHBIX pelleHuH 3agauu. M/1-1omnk-1
€CTECTBCHHBIX HayK Vcnosib3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUHBIX
C IIpUMEHEHNEM JUCLUTIJIMH [l PelleHnsT CTaHAAPTHBIX 3a7lau B TectupoBanue

“H(MOpPMaLMOHHO-
KOMMYHHUKAI[1OHHBI
X T@XHOJIOTHH.
OIIK-5. CriocobeH
yuaCTBOBaTh B
TIPOBeIeHUH
9KCTIePUMEHTaTbHBIX
HCciie/loBaHUH B
rpodeccroHabHOM
JIesITeTIbHOCTH

COOTBETCTBUM C HarpaB/IeHHOCTHIO MpodecCcroHaIbHOU
nedarenbHOCTU. /I-1onk-5 YUacTByeT B BBIYMC/IUTEIbHBIX
5KCITIepUMEHTa/IbHbIX UCC/IeZ0OBaHUSIX
3/1IeKTPOOOOPYAOBaHUS U CPeCTB aBTOMAaTH3al [N

OueHoYHbIe MaTepUaJIbI U CPe/ICTBA /IJIsi IPOBEPKH
copMHPOBAaHHOCTH KOMIETEeHIHI

Mogpayas 1. CTaTuKa

CoOecegoBanmue

Bonpocbl 015 cobecedosaHusi:

[Tapa cusi. MoMeHT napsl.

YpaBHeHUsI paBHOBECHS CXO/ALLENCS CUCTeMBI CUIL.
YpaBHeHUs1 paBHOBECHS IIJIOCKOW CUCTEMBI CHIIL.
YpaBHeHMsI paBHOBeCHs IPOCTPaHCTBEHHOM CUCTeMBI Napaslle/IbHbIX CUJL.
YpaBHeHUs1 paBHOBeCHs ITPOU3BOJILHOU NTPOCTPAHCTBEHHOM CUCTEMBI CHJL.

PaBHOBeCHeE CHCTEMBI TeJl.
Teopema 0 mapasie/TbHOM TIEPEHOCE CUJTBI.

1. AKCHOMBI CTaTUKH.

2.  2.Peakuum CBsi3eu.

3.  TIpoekuusi CU/IbI Ha OCh.
4,

5.

6.

7.

8.

9. Teopema o Tpex cuiax.
10. Pacuet epmbl.

11.

12.

13.

Teopema BaprHboHa.
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14. OcHoBHas TeopeMa CTaTUKHU.

15. Crnyuyau ripuBe/ieHHsI IPOCTPAaHCTBEHHOW CUCTEeMbI CHJI.

16. LleHTp napasuie/ibHbIX CHJL.

17. LleHTp TSKeCTH.

18. 3kcriepuMeHTaTbHBIE CITOCOOBI OTIPeie/IeHH S TT0JIOXKEHHUS [[EHTPa TSHKECTH.
19. MoMeHT CU/Ibl OTHOCUTEIBHO TOUKH.

20. MoMeHT Cu/bl OTHOCUTE/IBHO OCH.

21. TpeHue CKOJIb)XEHUS.

22. TpeHue KaueHUS.

KomnbrorepHoe TectupoBanue (TCk)
Bblbepume 00uH npasuabHbIll 6APUAHM U HAXCMUME KHONKY «/lanee»

F
A

L1 3 1)

CB#a3b B TouKe A Ha3bIBaeTrcs ° : E ; ; ! 7%

LIapHUPHO-TIO/IBHYKHAsI
+11aDHUPHO-HETOABM>KHAS
)KecTKasi 3aZie/ika

r/1a/iKasi TOBePXHOCTh

N2

[ 1)

Cea3b B TouKe B Ha3pIBaercs 7%

+11apHUPHO-TIO/IBY>KHAS
LIaPHHUPHO-HETO/[BHKHAsI
JKecTKasl 3ajienka
r/1aJiKast IOBePXHOCTb

Ve

X

o B
Cea3b B Touke B Ha?,bn;aeTCﬂ”;;'b \

HeTO/IBUKHBIN [IIapHUP
+HEeBeCOMbIM CTEP’KeHb
MO/IBUKHBIN IIIapHUD

A e

e Y B
CBa3b B Touke A Ha3LlBaETCH; 5;;;h \ :
+HerOo/BWKHBIN 111apHUD
HEBECOMbI CTep>KeHb
OBV KHBIN 1LIaPHUD
B
L
I ™

CBA3b B TOUKe A Ha3bIBaeTcsa



CKOJIb3sIL{asi 3a/ieJIKa C 2 CTereHsMU CBODOOIbI
HeTOABWKHBIN 1LIapHUD

TIO/IBVDKHBIM 1IaDHUP

+CKOJTB3s1IIast 3a/ieJIKa € 1 cTereHb0 CBOOOAbI

zeear
777777 /
A

Ces3b B Touke B Ha3biBaeTca

CKOJTb3sII1TIast 3a/le/TKa C 2 CTeTreHsIMM CBOOO/IbI
HEIOJBWKHBIN 1IaPHUD

+TI0ABMYKHBIN 11IapHUD

CKOJIb3sI1I]ast 3a/1e/1Ka C 1 CTerneHbIo CBOOObI

CBa3b B TOuKe A Ha3bIBaeTcsa
HUTD

A
7
¢ -7
r/1a/iKas [IOBePXHOCTh

+ CKOJIB3sIIIIast 3a/1e/TKa C 2-Msi CTeTIeHsIMH CBOOO/IbI

HeMNo/IBM)KHbIN 1IIapDHUP
i T

Sl
R

CB#a3b B TouKke B Ha3bIBaeTca
+HUTB

riajikasi TOBePXHOCThb
CKOJb3sIIIIasi 3a/le/IKa C 2-Msi CTeTieHsIMU CBOOO/IbI

HEIO/BWKHBIN 1IAPHUD
i T

g 1

Sl

CBasp B TouKke C Ha3bIBaeTcs
HUTh

+rnazKasi TOBepXHOCThb
CKOJb3sII1Iast 3a/le/TKa C 2-Msi CTeTieHsIMU CBOOO/IbI
HEIO/BWKHBIN 1IADHUD

Peakijus ryiaikoii MoBepXHOCTH COCTOUT H3:

JIBYX COCTaBJISIFOIIMX HAIlpaB/IeHU 10 0CSIM KOOp/IUHAT

CWJIbI, TIepIeH/IUKY/SIPHOM MTOBEPXHOCTH U MOMEHTa

+CUJTBI, HAarlpaBJieHHOM 110 0011eii HOpMau K Tesly U TTIOBePXHOCTH



A 4 BD; D
1 N\
CBH3B B TOUYUKe A Ha3bIBaeTcsa .

HEBeCOMBIM CTepyKeHb
ry1ajKasi IOBepXHOCThb
+)KecTKas 3a/ienka
HeTIO/IBM)KHBIN 111apHUP

o

4 Bo; D
ﬂ Cl&’ﬁ“
Cea3b B TouKe B Ha3bIBaercs

+HeBeCOMbIH CTep)KeHb
rJ1ajikasi TOBepXHOCThb
JKecTKas 3a/ieJIKa
HeTIO/IBWKHBIN IIIapHUP

A 4 B:; D
3 C‘.Kﬁ?“
Cea3b B Touke D Ha3bIiBaeTcs

HEBeCOMBIN CTep>KeHb
+TJ1a[iKasi TOBEPXHOCTh
JKecTKasi 3ajie/ika
HETO/BW)KHBIN 11IapHUD

CtaTtuka — 3T0 pa3/ie/l MexaHUKH, B KOTOPOM:

M3y4JaeTcs [BM>KeHe MaTepUaTbHbIX TeJl B IPOCTPAaHCTBE B 3aBUCUMOCTHU OT [IeHCTBYIOLIUX CHUIT
Y3y4JaeTcs BM)KeHe MaTepUasIbHbIX TeJl B IPOCTPaHCTBE C TeOMeTPUYEeCKOW TOUKU 3peHus], BHE CBSI3U
C CUJIaMHU, OTpe/e/ISIFOIUMU 3TO JBMKEHUe

+U3y4yaroTCss MeTO/ibl Ipeo0pa30BaHUsi CUCTEM B 9KBHMBaJIeHTHbIE CUCTEMbI U YCTaHABJ/IMBAIOTCS YC/IOBUS
paBHOBeCHs CHUJI, TIPUIOXKEHHBIX K TBePAOMY Tey

OKBHBaJ/IeHTHasi CHCTeMa — 3TO0:

cucTeMa Cu, KOTopasi, Oy1yuu MpUI0KeHHOW K TBepAOMY TeJly, HaXO/sIeMyCsl B TTIOKOe, He BBIBOJUT
TeJI0 U3 3TOr0 COCTOSIHUS

+CuCTeMa CuJ, MoJ, JeMCTBUEM KaXK/|0OM U3 KOTOPBIX TBEP/0e TeJI0 HaXOUTCS B OJMHAKOBOM
KUHEeMaTHYeCKOM COCTOSIHUU

CUCTeMa, JIMHUU JeMCTBUS BCeX CUJI KOTOPOU pacrosioyKeHbl B OJHOM M/I0CKOCTH

CUCTeMa, TMHUU JIeNCTBUS BCeX CUJI KOTOPOM pacrosioyKeHbl B TPOCTPAHCTBE

AkcuoMa paBHOBeCHA ABYX CHJIL:

110/, /IeliCTBMEM B3aMMHO ypaBHOBELIMBAIOLMXCSl CUJI MaTepyasbHasl TOUKa (Tes10) HaXOJUTCS B
COCTOSIHUM TTOKOS1 WY JBWKETCS TIPSIMO WIW PaBHOMEPHO

JlelICTBHe CUCTeMbI CUJI Ha TBep/0e Te/I0 He U3MEeHUTCS, eC/iv K Held IPUCOeJUHUTD WU U3 Hee
VICKJIFOUMTh CUCTEMY B3aUMHO YPaBHOBELIMBAKOIUXCS CUJT

+71Be CUJIbL, IPUJIO’KEHHBIE K TBepPAOMY Tesly, B3aMMHO YPaBHOBEILMBAaIOTCS TOJBKO B TOM CJlydae, ecjiu
MX MO/Iy/I paBHbI U €C/IM OHU HarpasJleHbl 110 OHOW NPSIMOW B IPOTUBOIO/IOKHbIE CTOPOHBI



PaBHO/IEHCTBYIOIIAst IBYX TePECEKAIOIUXCS CHJT TIPUJIOXKEHA K TOUKe X TepeceueHus U U300pakaeTcs
JlvaroHasblo MapassienorpaMmma, MoCTPOEHHOT0 Ha 3TUX CUJIax

PaBHopelicTByIOLIasA CHJIa — 3TO:

Cua, IeMCTBYIOLas Ha MaTepyasbHble TOUKH (Tesa) JaHHOM CUCTeMbI CO CTOPOHBI MaTepHaTbHbIX
TOUeK (Tes1), He MPUHA//IEXAILUX ITOU CUCTEMe

Mepa MexaHUUeCKOro B3auMOZeMCTBUS TeJl, OTpe/iesisolilas MHTeHCUBHOCTD U HarpaB/ieHue 3TOro
B3aUMO/IeNCTBUS

cuia B3aUMO/IeMCTBUS MeXKIy MaTepyUaibHbIMKA TOUKaMH (TejlaMi) pacCMaTPHBaeMOU CUCTeMBI
+Cua, 5KBMBaJIeHTHasi HEKOTOPOU CUCTeMe CUJT

YpaBHeHHsI paBHOBeCHsI CXO/sAIIENCs IVIOCKON CHCTeMbl CHJI, MMEIOT BU/I:

D X=0,>Y=0,>m=0,>m,=0,>m,=0
2.2=0,>m=0,>m =0
D X=0,>Y=0,>Mun=0
+ZX =0, ZY =0
YcnoBue paBHOBecUsI CXOAAILMXCS CUIT:
+R=>F =0
R=F +F,
RW —RW — RW
X y z

YPaBHEHI/IH PdaBHOBeCHUsA CXO}I[HIIICI‘/’ICH HPOCTPHHCTBQHHOﬁ CHUCTEeMBbI CHJI, UMEKT BU/L:

> X=0,>Y=0,>m=0,>m, =0,>m,=0
2.Z=0,>m=0,>m =0
D X=0,>Y=0,>Mua=0
+>X=0,>Y=0,>7=0

YpaBHeHusi paBHOBeCHs MPOU3BOJILHOH IJIOCKOM CHCTeMbl CHJI, HUMEIOT BH/|:

D X=0,>Y=0,>m=0,>m,=0,>m,=0
>72=0,>m=0,>my=0
+X=0,>Y=0,>Mua=0

> X=0,>Y=0

Yka3arb nepByo (hopmy yC/10BHSI paBHOBeCHs IJIOCKOHM CHCTeMbI CHJI:

> X=0, >Y=0, >7Z=0

+>X=0, DY=0, >M,=0

D X=0, YM,=0, > M,=0

D M,=0, >M;=0, > Mc=0

Crarnuecku Heomnmpeae/IMMBIMH HA3bIBAIOT 3d/1d4H, B KOTOPbIX:

MO>XHO HaMTH XOTS ObI OJHY HEM3BECTHYIO peaKLHUIO
+4YKC/I0 HEN3BeCTHLIX peaKL[I/Iﬁ MpeBLINIAET YK C/I0 ypaBHEHI/Iﬁ paBHOBeCHA
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MO>XHO HaTU BCE€ HEU3BECTHbIE Peakl[iy CBA3e
YKMCJ/I0 HeM3BeCTHBIX peaKlMii MeHbllle Uurc/ia ypaBHEHUM paBHOBeCUSs

Hapbl CHJI, JIeXKallue B OAHOf/’I N/I0CKOCTH, SJKBUBA/IEHTHBI, €C/I1 UX MOMEHTBI:
UM C/IEHHO PAaBHBI

+4lC/IEHHO paBHbI U OAWHAKOBEI 110 3HAKY

OJWHAKOBBI I10 3HAKY

OcCHOBHOM XapaKTepHCTUKOM Maphbl CUJI, MepOH ee MeXaHUYeCKOro AeliCTBHS, SIB/IAETCS ee:
TIJIOCKOCTh JIeMCTBUS

PaBHOZENCTBYIOLAs

+MOMEHT

MoMmeHT naphbl CHJI, JKBHBA/IEHTHOM JaHHOW CHCTeMe Map CUJI B MPOCTPAHCTBE, PaBeH:
+M = I\ﬁ1+|\7l2 +...+I\ﬁn

M=>"M,

> M, =0

b F
Fy
A

Vi

Fx

—

Xy

OHPEJZ[EJII/ITI: MOMEHT CHJ/IbI OTHOCHUTE/IBHO HAd4d/Ia KOODpJAHUHAT O x, ec/im CuJjia

3d/ldHa IIPOoeKIIuAMHU F x: Fy = 210 H U U3BECTHBI KOOPAHHATDBI TOUKH IIPU/I0KEHUHA CHJIbI

X, =Y, = 0,1m:

+0

21

21

A
AN
N
N
N
N

K BepumHe A KBaJpaTHOM IjiacTUHbI B » AJINHBI CTOPOH KOTOPOi#i paBHbI 0,2 M,

npunoxena cuna F =150 H . Onpepgenuts MomenT 3T0ii cHIBI 0OTHOCHTETBHO TOUKH B,
+m_(F)=—F - AB-cos(45° )= —21,21 H -
m, (F)=F- AB-cos(45°)= 21,21 H - n

m,(F)=—F AB=-30 H - u

10



=

oy

Cuna F=420H, npuIokKeHHas B Touke A O X, nexxut B wiockoctu OXY .

OmnpejeTMTL MOMEHT CHJ/IbI OTHOCUTE/IBLHO TOUYKH O, ec/iu KoopAMHaThl X, = 02m,y A= 03Mm m

yroa o =30°.

+mo(|5)= F-cosa-y, +F-sina-x, =151 H - m
mo(E):—F-COSa-yA—F-Sin a-X, =—151H - m
mO(E)z—F-sin a-y,—F-cosa-x, =—1357 H-nu

Onpe,ueJme I/IaBHBIN BEKTOP IIJIOCKOM CHCTEMBI CHJ1, €CJ/IA 3d4/1dHbI €ro IMpPpoeKIHuU Ha

koopaunarubie ocu R =300 H | Ry =400 H .

+500
300
400
B
‘l/)
Ha apky AB peiicrByet mapa cu ( El, El/ ) ¥ cuia E 17 . Onpepenutb

CyMMy HX MOMEHTOB OTHOCHTE/ILHO TOuKH A, ecu cunbl F =4 H, F =2 H  paguyc r =2 m,

mwieao CD =15 u:

+-11
-8
-3
11
M, M
B 0H0i1 NI/IOCKOCTH Paco/I0KeHb]l TP Napbl CHJI . Onpeje/IMTH MOMEHT NapbI

CHJI M 3> IpAu KOTOPOM 3Tad CUCTE€Md HAX0AUTCHA B PaBHOBeCHUH, €C/IM MOMEHTHI M 1 = 510 H-m s
M, =120 H - m

+390
510
120

11



Iy A |

5

1 1.
K BepmmHam KBajpara I I3 MPWIO)XKeHbI YeThIpe CUJIbI

F1= Fz = F3 = F4 =1H . Onpepgenuts Moy paBHOEICTBYIOIIEH 3TOM CHCTEMBI CHIL.

+2
0
4

b b

A

BepTHKa/IbHbIe cuibl F = 4xH n F2 . OnpefieIuTH CUJTY F2 B KH, Heo0xoauMyIo //is1 TOTO,

Ha 6pyc BC, 3akpemnieHHbIH B IIapHUpe A , JeUCTBYIOT

4T06BI 6PYC B N0/I0KeHHH PAaBHOBECHS (b1 FOPHU30HTANLHEIM, ecn paccrosausa AC =2 u,

AB=6 m.

+12
24
32
q
L 1
- —V
Ha oanopopuyio 6anky AB ", Bec kotopoii G =20 kH , gelicrByer

pacnpejeennas Harpy3ka uaredcusaocteio ( = 0,5 kH / M. Onpepgennts B KH peakiuio onopbl
A, ectu gmnb1 AB=6m, AC=BC.

+R, =(G-BC +q-BC?/2)/ AB=10,4 H
R, =(G-BC+q-BC/2)/AB=1013 H
R, =(G-BC+q-BC)/AB=10,25 H
M, M,
\! L
W, C A
Ha 6asKy, aymmHa Koropoii | =3 m |, AefiCTBYeT mapa CHII C

momentamu M, =2 kH - m u M, =8 kH - m. Onpepennrs B KH Mopy1b peakiyuu onopsi B.
+2

3,33

0

8

12



M, M,

N \\ r/ 1
KoHco/lbHas 6anka } \ Harpy)keHa napamu Cu/ C MOMeHTaMH
M, =1790 H-m u M, =2135 H - m . OnpegenuTh MOMEHT B 3ajeJIKe.
—-345
1790
2135
+345

IIpepenbHy10 CH/Iy TPeHHsI MOXKHO OIpe/ie/IMTh 1o hopMmy.ie:

F=mg
+F =f N
mp cm
F=Rsina

2
KakuMm 10/DKeH 0bITh HAMMEHBIIMI BecC Te/ia 2 , /ISl TOr0 YT00BI Tes1o 1
BecoM 200H Hauya/10 CKO/Ib3UTH M0 TOPU30HTA/IBHOM IJIOCKOCTH, €C/TH KO3(P(UIeHT TpeHusl
ckonbxenusa T =0,2?
+40
100
200

TouKa Tesa, uepe3 KOTOPYI0 NPOXOUT JIMHUSA AeiCTBHSI PaBHO/IeHCTBYIOILEH CUJT TSHKeCTH,
AeMCTBYIOIMX Ha YAaCTHIbI JAHHOTO TeJia, MPHU JIF00M I10/10)KeHHH Te/Ia B MPOCTPAHCTBE,
Ha3bIBaeTCsl [EHTPOM:

+TSDKeCTH

Macc

WHepLN

yAapa

OmnpejeMTh B CM KOOPAMHATY X IeHTPa TSXKeCTH NPSAMOIMHEHHOr0 0JHOPOJHOr0 cTep)Hsa AB,

ecu 3a7ianbl Koopaunathl Touek AuB: x , =10cm, x, =40cm.
+25

50

10

40

13



i
A
|
OmnpepeuTb B CM KOOPAMHATY Y. IleHTpa THXeCTH KpOHmTeﬁHaB D x » COCTOAIIero U3

opuopoaubix crepxueit AB=0,2n, BD =0,1u u DE =006 .m, umeronmx oguHaKkoBbIii
JIMHEHHBIN Bec.

+6,06

0,0606

4,33

7.7

..

6~ o .
Onpejenurs KOOPAUHATY X IeHTPa THKECTH OJHOPOJHOH ILVIACTUHBI:
-1

+1

0

E X, CM

Omnpeje/MTh B CM KOOPAMHATY Y. LieHTpa TsDKeCTH KBajipaTa mg My u3

HeBeCoOMbIX CTepKHeil ¢ rpysamu maccod M, =2k, My =3ke, My =1ke, M. =4«kz, eum

AO=0OFE =30cm.
10

40

28

+15

14



Tabmura 3 — Kpurepuu orieHKH chOpMHUPOBAaHHOCTHA KOMITETEHIMH

Kop v HauMeHOBaHMe
WHJIMKaTopa
JIOCTVKEHUS

KOMITeTeHLIUH (UacTu

KOMIIeTEeHLIUN)

Kpurtepuu orjeHrBaHus1 CHOPMHUPOBAHHOCTH KOMIIETEHLIMH

(JacTH KOMITETEHIHHN)

Ha 6a30BOM YpOBHE

Ha MOBbIIIIEHHOM YPOBHeE

COOTBETCTBYET OIleHKe
«yJIOBJIETBOPUTE/TEHO»
50-64% ot
MaKCHUMaJIbHOTO Dasiia

COOTBETCTBYET OLIeHKe
«XOPOILIO»
65-85% ot

MaKCHUMasbHOTO Dasia

COOTBETCTBYET OLleHKe
«OT/IMYHO»
86-100% ot

MakCHMajbHoro basna

NA-1yk1 Aranusupyet
3ajiauy, BblZiesIsis ee
6a30Bble COCTaBIISIO-
111e, OCYLeCTBIseT

JIleKOMITO3ULIMIO 3a/lauul.
NA-2yx1 Haxogut

KPUTHUYECKU
aHa/M3upyeT
vH(bopMaLuio,
HEoOXOJUMYIO JI/IsT
pelleHus

TI0CTaB/IeHHOM 3a/]auH.

N-3yk-1
PaccmatpuBaer
BO3MOKHbIe BapUAHThI
pellieHus 3aiauy,
OLleHUBast UX
[OCTOVHCTBA U
He/I0CTaTKU.
NO-4yk.1 ['pamoTHO,
JIOTUYHO,
apryMeHTHPOBaHHO
bopmupyet
CoOCTBeHHbBIE
CY)K/IeHUsI U OL|eHKH.
Otmuaet (hakTel OT
MHEeHUH,
WHTepIipeTaLui,
OLIEHOK U T.[. B
pacCyXeHUsIX APYTUx
YUaCTHHKOB
JesITe/TbHOCTU
NJ-5yk-1 Onpepenser
Y OL|eHUBaeT
10C/Ie/JCTBUS
BO3MOYKHBIX PellleHri
3aziaumn

N-1onk-1 Ucrons3yer

OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHaYYHbIX
JUCLIATUTAH [JI7TST
pellieHHsl CTaHAAPTHBIX
3aZlau B COOTBETCTBUU
C HarpaB/IeHHOCTBIO
nipoeccroHaIbHOM
JesITe/TbHOCTU

N-lonk-s YyacTByeT B
5KCTIepUMEeHTa/IbHbIX

UCCIIeIOBaHUAX
3/1eKTPO000DPY10BaHUS
Y CpefiCTB
aBTOMaTHU3aLM1

CTyZleHT, B OCHOBHOM,
B/IaZieeT MaTepUaioM 1o
TeMe, aHa/TU3UPYeT
3a/laui 10 CTaTuKe,
OCYIIIeCTBIISIET
JleKOMITO3ULIMIO 3a/jauH,
HaxoAuT UH(MOpPMaLIHIO,
HE0OX0IUMYIO /ISt
pelleHNst TOCTaB/IeHHOM
3aflauu, pacCMaTpUBaeT
BO3MO>KHBIE BapUAHThI
peleHus 3a/iauy,
dbopmupyeT
COOCTBEHHbIE CYKeHUs
U OLIeHKH, OTIpe/iesisieT U
OL|eHHBaeT T0C/Ie/|CTBUS
BO3MOJKHBIX pellleHui
3a/lauM, 3HaeT OCHOBHbIE
3aKOHBI
eCTeCTBeHHOHAyUYHBIX
JUCLIUTTVH JI7TsT
pellleHus] CTaH/IapTHBIX
3a/lay o CTaTHUKe, 3HaeT
METO/IUKY TIPOBE/IeHUS
BBIUMC/TUTE/TBHBIX
9KCITePUMEHTAJTbHBIX
HCClieJOBaHMI
3/1eKTPO000pY/j0BaHUS U
Cpe/ICTB aBTOMAaTH3alin

CTyZeHT No CylecTBy
OTBeyaeT Ha
NOCTaB/IeHHbIe
BOTIPOCHI, 6e3 OImnO0K
pelliaeT 3a7lauu 10
orpe/ie/IeHUIO Peakiyii
OTOp B KOHCTPYKLIUSIX,
HO JIOTyCKaeT
HETOYHOCTH TIPH
COCTaB/IeHUU U aHa/u3e
PaCyeTHBIX CXeM, TPH
paccMOTpeHuH
BO3MOYXHBIX BapHaHTOB
pellieHus 3aiau 1o
pacuety depwm;
OCYILIeCTB/ISIET
JIeKOMITO3ULIVIO
3aJjauu, HaXO/IUT U
KPUTHUYECKU
aHa/M3upyeT
MH(pOpMaLHIo,
HE0OXOUMYIO /1St
peleHust
TI0CTaB/IeHHOM 3a/lauH,
paccMaTpuBaeT
BO3MOJKHbIE BADUAHTHI
pelLleHUs 3a/jauM,
OLleHMBast UX
JIOCTOMHCTBA U
He/I0CTaTKH,
dbopmupyeT
COOCTBEHHBIE
CYXX/IeHUSI U OL|eHKH,
oT/inyaeT hakThl OT
MHeHUH, ompefie/nisieT U
OlLleHHBaeT
TIOC/Ie/ICTBUS
BO3MOYKHBIX PeIlleHHi
3a/jauu, UCTIOb3yeT
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYUHbBIX
JUCLIATUIAH [I7TST
peleHust
CTaHJAPTHBIX 3aj/ay,
3HAeT METOUKY
TIPOBe/IeHUsT
BBIUMC/TUTE/TBHBIX
3KCIepUMeHTa/IbHbIX
HCCIeI0BaHUI
3/1eKTP0000DPY/10BaHUS
Y CpPeJCTB
aBTOMaTHU3aLMU

CTyzeHT rpaMOTHO U
OwICTpO OrIpezensieT
peakLyy Orop IMpu
pacuete ¢epM, Ipu

00BbEMHOM HarpyKeHuH
00BeKTa, 000CHOBAHHO

NpUMeHsieT OCHOBHbIE

aKCHUOMBI CTaTUKH TIPH

pelieHMH 3a/iay; obsazaer
BBICOKHM YPOBHEM
MaTeMaTHUeCKUX 3HaHWH,
MIPYHUMaeT aKTUBHOE
yuacTve B X0Je
TIPOBe/IeHUsT
MIPaKTUYeCKOTro 3aHsATHS,
TIPaBUILHO OTBEYaeT Ha
TIOCTaB/IeHHbIE BOTIPOCHI,
aHaM3upyeT 3a/auy,
BbIZIe/isis ee Ga30BbIe
COCTaBJISIIOIIINE,
OCYIIIeCTB/ISIET
JIeKOMITO3ULIMIO 3a/lauM,
HaXOJUT U KPUTHUECKHU
aHa/IM3UpyeT
vHbOpMaIuio,
paccMaTpuBaeT
BO3MO)KHbIE BaPHAHTHI ee
pelleHus], OL[eHUBast UX
JIOCTOMHCTBA U
He/IOCTaTKH, TPaMOTHO,
JIOTUYHO,
apryMeHTHPOBaHHO
(hopmupyeT cOOCTBEHHBIE
CY)X/IeHUS U OL|eHKH,
oTuvaet (akThl OT
MHeHUH, onpefie/nisieT U
OLIeHMBAeT TOC/Ie/ICTBHUS

BO3MOYKHBIX pellleHri

3aJjauu, TPaMOTHO

WCTIO/Tb3YeT aKCHOMBI

CTaTHKH JI/Is1 pelleHust

3aJjau B COOTBETCTBUHU C
HarpaB/IeHHOCThIO
npodeccroHanbHOM

JesiITeJTbHOCTH, TOTOB

yuacTBOBaTh B
9KCTIepUMEeHTaTbHbIX
WCCIIeI0BaHUSAX
3/1IEKTPOOOOPYI0BaHUS U
Cpe/CTB aBTOMaTU3aLM1
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Mopyns 2. KunemaTuka

CoOecepoBanue

Bonpocbl 015 cobecedogaHusi:
BekTOpHBII Cr1ocob 3a1aHust ABYKEHUSI.
KoopavHaTHbBIM criocob 3afiaHus ABYKEHMS.
EcrecTBeHHBII cIOCO0 3a7iaHusT IBIKEHMUSI.
EcrecTBeHHbIE OCHU KOOPAUHAT.
CKOpOCTb IpY BEKTOPHOM CI1ocobe 3a/jaHust IBKEeHHS.
CKOpOCTb TTpY KOOP/IMHATHOM CIiocobe 3alaHust ABYKEHMUS.
CKOpOCTb TpY eCTeCTBEHHOM CToco0e 3alaHusi JBIKEHUSI.
YckopeHue TIpY BEKTOPHOM CITOCO0e 3a[jaHUst JBMKEeHUSI.
YckopeHHe TIpy KOOPAMHATHOM CI1oco0e 3a/jaHust IB)KEHUSI.
. YCKopeHue MpHu eCTeCTBEHHOM CTioco0e 3a/laHust IBHKEeHHSI.
11. .YacTHble ciiyyau JBUKEeHUs] TOUKU.
12. . 3aKOH paBHOIIEPEeMEHHOT0 IBUKeHUs TOUKH.
13. . [TocTymnaresnbHOe JBUKEHWE TBEPAOrO Tesla.
14. BpaijaresnbHoe [BUKeHKe TBePAOro Tesa. YTJ/I0Bas CKOPOCTb U YIJIOBOe YCKOpPeHUe.
15. . CKOpOCTb IpH BpalaTenbHOM JBrKeHUU. dopMysia Suinepa.
16. . YckopeHue rpy BpalllaTeIbHOM JABWKEHUU.
17.. 3aKOH paBHOIIEPEMEHHOI'0 BpallleHUs.
18. . ITnockomnapannenbHOe ABUKEHWe TBEPAOro TeJa.
19. Teopema 0 C/10)keHMM CKOPOCTeH IPU IJI0OCKOIapasijie/IbHOM [IBUKEHUU TBEpZAOoro Tera.
20. . [1naH ckopocTeu.
21. MrHoBeHHbIM 1leHTp ckopocTteit (M.L.C.).
22.. TeopeMa 0 CJIOXKEHUM YCKOPEHUU MPH IIJI0OCKONapasie/IbHOM JBHKeHHUH TBEPZOro TeJa.
23. . IlnaH yckopeHMH.
24. MrHOBeHHbIM 11eHTp yckopeHui (M.11.Y.).
25. Ceprueckoe ABMKeHMe TBEPOro Tena.
26. . CKOpOCTb TOUKM U YIJIOBasi CKOPOCTh TeJla Mpu c(hepruyeckoM ABUKEHUH.

LN W=

—_
o

KomnbroTrepHoe TectupoBanue (TCk)

Bbibepume 00uH NpasuibHbIli 6APUAHM U HAXCMUMe KHONKY «/lanee»
3aK0H paBHONEPEMEHHOT0 KPUBO/IMHEHHOTO JABW)KEHUSI:

+S=S, +Vttat’/2
S=Wt

S = Asin(kt+ @)
S=S,+Vttat?/2

BekTOpHBIH C110co0 3aaHus ABIKeHUs TOYKH 3aK/TI0UAeTCsl B 3a/laHUH:
+BekTOp-pyHKIMHU T = T (t)

Tpex KOOPJMHAT Kak (PyHKLUI BpeMeHH

TPaeKTOPHH, Hauajla OTCUeTa, MOJIOXKUTE/ILHOTO HallpaB/IeH!sT; OTCUeTA U 3aKOHA JIBVKEHUST

EcTecTBeHHbIH CrI0Cco0 3aaHus ABIKeHUs TOUKH 3aK/TH0UYAeTCsl B 3alaHUH:
BeKTOp-GyHKIMU I = I (t)

TpeX KOOPJWHAT KaK (hyHKI[UI BpeMeHU

+TpaeKTOPHH, Hauasia OTCYeTa, MOJI0KUTE/TLHOTO HallpaB/IeHUsI OTCUeTa U 3aKOHA JIBMXKEHUS

KoopauHaTHBIi cioco6 3a/jJaHusi ABKEHUA TOYKH 3aK/TI0UAEeTCA B 3alaHUM:
16



Bektop-pyHkuuu I = T (t)
+KOOpP/IMHAT KaK (yHKLUI1 BpeMeHu
TpPaeKTOPMH, Hauajla OTCUeTa, [0JI0KUTeIbHOTO HallpaB/IeH)s OTCYeTa U 3aKOHa JJBUKeHHs!

Bbi0paTh (hopmysty A/IA HAX0XK/EHUA KacaTeJIbHOT0 YCKOPeHHSI.
2

28
dt?
dv
dt
,de

dt

v
o,

ds

+

Bbi0parts opmyJty /1 HAX0XKAEHHs HOPMA/IBHOTO YCKOP€eHHSI.

V2
+—

o,
d®s

JIBM)KeHHMe TOUKH ONMChIBAeTCA ypaBHeHUusAMHA: X = 2Sin (3t)+1 ;Y= 3COS(3t)—l. TpaekTopueii

TOUKHM SIBJISIETCH:
nipsiMast

napabosia
+auricC
rurepbosia

JlBHIKeHHe TOUKH ONHCHIBACTCH ypaBHeHHsME: X = 2SiN 2 (3t)+l ; 'y =3cos? (3t)—l .

TpaeKkTopHel TOUKH SAB/ISAETCS:
+rpsiMast

napabosia

3JUTUTIC

runep6osia

2 .
JIBH)KeHHe TOUKH ONuchbiBaeTcs ypasHenusavmu: X =2t +1; Y =3t" —1. Tpaekropueii Touku

ABJISIETCS:
npsimast
+mapabosia
3JUTUTIC
rurepbosia

JIBH)KeHHe TOUKH Ha3bIBaeTCs PAaBHOMEPHLIM, eC/Iu:
& = const
@ = const

17



+V = const
a = const

JIBH)KeHHMe TOUKH Ha3bIBaeTCs paBHOIIePeMEeHHbIM, eC/IM:
& =const
@ = const
V = const

+a_ = const

JABH)KeHHe TOUKH Ha3bIBAaeTCsl PAaBHOYCKOPEHHBIM, eC/IU:
Vv =const, Vv, /ar <0
a =const, v./a <0
T 0 T
v =const, v, /ar >0
+a =const, v./a >0
T 0 T

,Z[BI/DKEHI/IE TOYKH HA3bIBAeTCA paBH03aME}:[JIeHHbIM, eC/In:
Vv =const, Vv, /aT <0

+a_ =const, v /a <0
T 0 T
V = const, volar>0

JINHUA, KOTOPYIO ONMCHIBAeT TOUKA MPH CBOEM /ABIDKeHUH, Ha3bIBAeTCA:
MPOM/IeHHBIM PacCTOSTHUEM

+TpaeKkTopueun

JJTMHOM 1yTH

KpPUBOH

2
3ajianbl ypaBHeHus BkeHus Touku X =31, Y =1°. OnpesenuTsb paccTosiHue 0T TOUKH /10

HauaJia KOOpMHAT B MoMeHT Bpemenu { =2 C (c Tounoctsio o 0,01).
+7,21

24

9,3

6,22

JlaHo ypaBHeHuUe JBIKeHHs TOUKH X = SiN (72'() OmnpepeuTb CKOPOCTH TOUKH B O/IvDKaAIIIAH
NoC/Ie Haya/ia ABH)KeHHs] MOMeHT BpeMeHH 1, korga koopgunara X =0,5 v,

+V =zcos(z/6)=2,72 ml ¢

V =cos(z/6)=0,866 m/c

V = zcos(z/3)=157 mlc

18



LV, m/c
‘ /
.
3 //
W
I
0 -
Jau rpaduk cCKopocTH 48 126, ¢V = f(’[) NPAMO/IMHEAHOT0 JBHKEHUA TOUKH.
Onpejie/IMThL yCKOpPeHHe ToukH B MoMeHT Bpemenu [ =12 C (c Tounoctsio f10 0,1).
+0,5
1
1,5
L&, m/c?
0,6
0,4
0,2
0 -
Touka ABWKeTCsI Mo npsiMoii. lan rpaduk yckopeHust 2 4 6 Lc g=f (’[) .

OnpepeuTh CKOPOCTH TOUKH B MomeHT Bpemenn L =6 C, ectumpu {,=0, v =0.
+v=0,5t+v, =3 m/c

v=05t=3m/c

v =0,25t2 +V, =9 mlc

Touka ABHIKETCS 10 KPUBOH CO CKOPOCTBI) S = 0,5t. Onpeaenurhb eé KOOPAMHATY B MOMEHT

spemenu { =10 C, e npu 1, koopgunara Touku S,=0.

+25
5)
50

2 2
Janb1 HopmanbHoe a = 2,5 m/c” nkacarensnoe a_ =15 m/c® yckopenns Toukn.

OmnpejenuTb NO/THOE YCKOPeHHe TOUKH.
+2,92

4

2

5

JIBI>KeHHe TBep/i0ro TeJia, IPH KOTOPOM JIr00as psiMast, CBSI3aHHAsA C ’THM TeJIOM,
nepemelnaeTcs, 0CTaBasch Mapauie/ibHOI CBOeMy Haua/IbHOMY HalpaB/IeHHI0, HA3bIBAeTCH:
chepuueckum

IJIOCKONapasuie/IbHbIM

BpalljaTebHbIM

+ rocTymnarebHbIM

Bobi0paTh (hopmysty A/IsA HAX0XK/JEHUA YMC/I0BOT0 3HAUeHHUsI YIJIOBOT0 YCKOPeHUs Tejla B JaHHbIN
MOMEHT BpPeMeHH:

19



EMHHLel u3MepPeHHUs YII0BOr0 YyCKOPeHHUs ABJIACTCH:
paolc

+ paol c?

pao

mlc

JIBHOKeHHe TBEP/IOTro Te/la BOKPYT HeloABH)KHOM 0CH, MPH KOTOPOM KaKHe-/ 100 2 TOUKH,
IPHHAA/IeKAaIe Te/Iy, 0CTAalTCA B TeUeHHe BCero BpeMeHHM ABIDKeHHUs HelloBH)KHbIMH,
Ha3bIBaeTCA:

cheprueckKum

IJIOCKOITapasiie/IbHbIM

+ BpalljaTe/IbHbIM

[I0CTyIIaTe/IbHbIM

EuHuIa u3sMepeHust yrjioBoH CKOPOCTH:
+ paolc

paol c?

pao

mlc

BpaieHue Tesa Ha3bIBaeTCsi paBHOMEPHbBIM, eCJIH:
& =const

+ @ = const

Vv = const

a = const

Bpameﬂne T€/ld Ha3bIBA€TCHA PABHOII€EPEMEHHbBIM, €C/IN:

+¢& =const
@ = const
vV = const
a = const

Bpamelme Te/id Ha3bIBdeTCA paBﬂoyCKOPEHHbIM, eCc/In:
+¢=const,s/w>0

w=const,s/w<0
g=const,e/w<0
w=const,s/w>0
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Bpamelme Te/ida Ha3bIBadeTCHa paBH03aMEJJ[J1€HHBIM, eCc/In.
g=const,e/w>0

w=const,e/w<0
+¢=const,s/w<0
w=const,s/w>0

YrnoBasi CKOPOCTh Te/Ia U3MepseTcs B:
+ct
c -2
mlc

mlc?

Yr/10Boe ycKOpeHHe Tejla U3MepsieTcs B:

-1
C

+c72

mlc
mlc?

Yacrora BpaleHus Te/la U3MepPsAeTcs B:
paolc

-1
C

+006 | mun
00 .

Yro/1 moBopoTa Te/1a u3Mepsercs B:
06

pao

epaoycax

+ pao, epadycax

2
YrioBas CKOpOCTb Max0BHKA M3MEHSIeTCA COr/IaCHO 3aKOHY (U = 7Z(6t -t ) Onpepenutsb BpeMs

t > 0 ocranoBKM MaxoBHKa.
+6

0

5

Te/10 Bpam@aercss BOKPYT HEMOABIKHOMN 0CH COIJIACHO 3aKoHy ¢ =1°. Ompege nTh CKOpOCTH
TOUKHM Tes1a Ha paccrosium I = 0,5 M or ocu BpaleHns B MOMEHT BpeMeHH, KOI/ia yroJi
nosopora @ =25 pao.

+5

12,5

50
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Teepaoe Tesio Bpawaercs BOKpyr nenoaswxkuoi ocu OO0, ' 110 3aKOHY
@ =40-Tt (¢ — B paguaHax, t — B cekyHpax). B npomexytok Bpemenu ot £ =0 go t =1c Teno
Bpalaercs:

PaBHOYCKOPEHHO

YCKOPEHHO

+ paBHOMEPHO

paBHO3aMe/|/IeHHO

3aMeiJIeHHO

Teno paguyca R =10 cv Bpamaercs Bokpyr ocu OX 10 3aKOHY

@ =40+ 2t° (¢ - B paguanax, t— B cekynpax). Ckopocrb Touku A npu t = 2 C 6yper paBHa:
32cmlc
30 eml/c

+80 cmlc

60 cml/c

MIIC - 3T0:

MoOW/TbHBIN IIEHTP CBSI3U
+MTrHOBEHHBIN LIEHTP CKOPOCTeH
MowmeHTasbHasI [ieHTpaibHasi CKOPOCTh
MrHoBeHHasi [leHTpoOe)KHast CKOPOCTb

JIBID)KeHHe TBep/IOro TeJia, MPU KOTOPOM BCe ero TOUKH NepeMeljalTcs napaiieTbHO HEeKOTOPOoH
(MK CcHpOBaHHOM MJIOCKOCTH, Ha3bIBaeTCA:

cheprueckum

+II0CKOTIapasieTbHbIM

BpalljaTeTbHbIM

TMOCTYTIaTeTbHBIM

Touka, ycKopeHue KOTOPOH B /JaHHBIM MOMEHT BpeMeHH paBHO 0, Ha3bIBaeTcs:
MIIC

+MIY

MTC

HIIC

22



Touka, CKOPOCTb KOTOPOU B JaHHbINI MOMEHT BpeMeHH paBHa (0, Ha3bIBaeTcA:
+MIC

MLy

MTC

HIIC

Teopema 0 C/10)keHUH YCKOPeHMI MPH IJIOCKOM /IBH)KeHMH MMeeT BU/I:
a=a +a +a
nep OmH Kop

a=a +a +a
nep OMmH Kop
V=V +V
nep OmH
A _ A ~ N ~7
aB - A+aBA+aBA
+\7 =V +V

.0'5F.

OmnpepeuTh YrjIOBYI0 CKOPOCTh Kojleca e ~, @CJTH TOYKA A UMeeT CKOPOCTh

v, =10 m/c, paguyc xoneca I =0,2 u (c Tounocreio 1o 0,1):
+@® =V, 115r =333 padlc

o=V, 10,5r =100 paolc

o=V, /r=50 padlc

®=V,05r=1padlc

Jiuck paguyca R =50 Cu karurcs mo niockoctn. Onpeie/IMTL pacCTOsIHNE B MeTPaXx OT

reoMeTpHYecKOoro LeHTpa AUCKa /10 MTHOBEHHOI'0 IIeHTPa CKOPOCTeH.
+0,5

1

50

100
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Tabmura 4 — Kpurepuu orieHKH chOpMHUPOBAHHOCTH KOMITETeHIMN

KO,E[ W HaUMeHOBaHNe

Kpurtepuu ojeHrBaHus1 COPMHUPOBAHHOCTH KOMIIETEHLIMH

(JacTH KOMITETEHIHH)

Ha IOBbIIIIEHHOM YPOBHE

Amnanusupyert 3ajiauy,
BbIZIesIsisl ee Oa30BbIe
COCTaBJISIFOLLIME, OCY-
I11eCTB/ISIET [1eKOMIIO-
3ULMIO 3a/la4H.
NO-2yx.1 Haxogut u
KPUTUYECKU
aHa/M3upyeT
vH(bOopMaIuio,
HeoOX0AUMYIO Ji71s
peleHust
MOCTaB/IeHHOM
3ajauul.
N-3yk-1
PaccmatpriBaer
BO3MOKHBbIE
BapUaHTHI pelieHus
3a/lauM, OLIeHUBAst UX
JIOCTOWHCTBA U
He/l0CTaTKU.
N O-4yk.1 I'pamoTHO,
JIOTUYHO, apTyMeHTHU-
POBaHHO (hOpMUPYET
COOCTBEHHBIE CYXK-
JIeHUS U OLIeHKMU.
OTtmruaet (akThbl OT
MHeHUH, UHTepIipe-
Tallyi, OLIeHOK U T./.
B PACCY>KJ€HUSIX
JPYTUX YYaCTHUKOB
JesITe/TbHOCTU
N-5yk1 Onpepenser
Y OL|eHUBaeT MoC/Iefl-
CTBHISI BO3MOYKHBIX
pellieHui 3afaun
WI-1onk-1
Ncnonb3yer
OCHOBHbI€ 3aKOHBI
eCTeCTBeHHOHaY4YHbIX
JUCLIATUTAH JI7IS
pelieHust
CTaH/IapTHBIX 3ajjay
B COOTBETCTBUU C

BJIaJieeT MaTeprasoM o
TeMe, aHa/TU3UpYeT
3a/lauy TI0 KUHEMAaTHKe,
OCYIIIeCTB/ISIET
JIeKOMITO3HIIMIO 3a/lauH,
HaXoAUT WH(MOpPMALIHIO,
HEoOXOIUMYIO /ISt
pelIeHus TTOCTaB/IeHHON
3a/laud, pacCMaTpyBaeT
BO3MO>KHbBIE BAPUAHTBI
peleHus 3ajiauy,
dbopmupyet
COOCTBEHHbIE CYKAEeHUS
Y OLIEHKH, OTIpeZiesisieT U
OL|eHUBAET TMOC/Ie/ICTBUS
BO3MOJKHBIX pellleHUi
3a/1auM, 3HaeT OCHOBHbBIE
3aKOHBI
€CTeCTBeHHOHAYUYHBIX
JUCLIUTITAH 1151
pelleHus] CTaH/JapTHBIX
3a/lau 110 KUHEMAaTHKe,
3HaeT MeTO/NKY
TIPOBe/IeHUsT
BBIUMC/TUTE/THHBIX
JKCITePUMeHTa/TbHbIX
HCC/IeIOBaHUM
3/IEKTPOOOOPYAI0BaHUS 1
CpeJiCTB aBTOMAaTH3alix

OTBeuaeT Ha
TIOCTaB/IeHHbIE
BOTPOCHI, 6e3 OInboK
peliaeT 3a7auu 1o
oripe/ie/IeHUI0
KWHEeMaTU4YeCKHX
XapaKTepUCTHK
JIBWKEHUSsI, HO
JIOTTyCKaeT HeTOYHOCTH
TIPY COCTaBJ/IEHUU U
aHasM3e pacueTHBIX
CXeM, BbIJIeIsst UX
6a3oBble
COCTaBJISIIOIINE, TIPU
mubdepeHLIMPOBaHUN
3aKOHOB JIBVKEHUST
TOUKH; OCYIIeCTBJISIET
JIeKOMIIO3ULINI0
3a/lauu, HaXOUT U
KPUTHUECKH
aHaIM3upyeT
MH(pOpMaLHIo,
HE0OXOIUMYIO /ISt
peleHus
TOCTaB/IeHHOM 3a/]auH,
paccMaTpuBaeT
BO3MOKHbIE BAPHUAHTBI
peleHus 3aauy,
OLIeHUBast UX
JIOCTOUMHCTBA U
He/[0CTaTKH,
¢dopmupyet
coOCTBeHHbIe
CYXKII€HHS U OLIeHKH,
oripejiesisieT u
OL|eHHBaeT
MOC/IeICTBUS
BO3MOJKHBIX pellieHui
3a/lauM, UCTIONb3YeT
OCHOBHBIE 3aKOHBI
eCTeCTBEHHOHAYUYHBIX
JTUCLIATIIVH, 3HAeT
METO/IUKY TIPOBE/I€HUS

WH/IMKaTopa Ha 6a30BOM YpOBHE
JTOCTIDKEHHSI COOTBETCTBYET OLIeHKE COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKE
KOMITETEHLIUHY (YaCTH «y[IOBJIETBOPUTETEHO» «XOPOILIIO» «OTJINUHO»
KOMIIeTEeHIIUH) 50-64% ot 65-85% ot 86-100% OT MaKCMMa/LHOIO
MakCHMasbHOro 6aia MaKCHMasbHOro Oasia banna
NAO-1yka CTygeHT, B OCHOBHOM, CTyZleHT MO CylIeCTBY CTyZleHT paBUIBHO

WICTIO0/Ib3YeT TeOpPeMbI O
CJI0’KeHUU CKOpPOCTel 1
YCKOPEeHHM MpU C/I0’KHOM
JBIDKeHHH, 00/aziaet
BBICOKHM YPOBHEM
MaTeMaTUYeCKHX 3HaHUU
TIpY PelIeHr  3a/jau C
nuddepeHIIMPOBaHUEM
3aKOHOB [IBI)KEHMUS,
000CHOBAaHHO TIpUMeEHSsIeT
OCHOBHbI€ 3aKOHbI
KUHEMAaTUKU TIPU PellieHUN
3ajlau; MPUHUMaeT aKTUBHOe
yuacTue B X0/ie TIpOBeJieHusI
MPAaKTUYeCKOTO 3aHSTHS,
TpaBUIbHO OTBeYaeT Ha
TIOCTaB/IeHHBIE BOTIPOCHI,
aHaIM3UpyeT 3a/auy,
BbIZIe/isis ee 6a30BbIe
COCTaBJISIIOIIINE,
OCYII[eCTBJIsIET
JIEKOMITO3UILIMIO 3a/lauM,
HaXO/IUT U KPUTHUECKU
aHa/IM3UpyeT UH(POPMaIHIO,
HE0OXOIUMYIO /IJIs pelleHHsT
TI0CTaB/IeHHOM 3a/lauH,
paccMaTpUBaeT BO3MOJKHbIE
BapUaHThI pellieHus 3a/jauy,
OLIeHMBast UX JOCTOWHCTBA U
He/IOCTaTKH, TPaMOTHO,
JIOTUYHO, apryMeHTHUPO-
BaHHO (hopmMupyeT cobCT-
BeHHbIE CY)K/eHHUs U
OLIEHKH, OT/IMYaeT (PakThl OT
MHeHUH, UHTeprpeTaLyi,
OLIEHOK U T.JI. B paccyx/e-
HUSIX JIeATeIbHOCTH,
oripejiefisieT U OLIeHUBaeT
TI0C/Ie/ICTBHS BO3MOYKHBIX
pellieHuit 3ajiaun, TPaMOTHO
WCTIONb3YeT 3aKOHbBI Teope-
TUUECKOW MeXaHUKH [IJIsI
pellieHusI 3a/ia4 10 KMHeMa-

HarpaB/eHHOCTbIO BBIUMC/IUTEJTbHBIX THKE B COOTBETCTBUU C
npoecCroHaTbHOM 5KCIepUMeHTaIbHbIX HarpaB/IeHHOCTBIO
JlesATeJIbBHOCTH WCC/IeJOBAaHUM npo¢ecCUOHaIbHOM
N-1lonk-s YuacTByet 3/1IEKTPOOOOPYI0BaHUS JlesiTe/IbHOCTH, TOTOB
B KCIepUMeHTasIb- Y CPefCTB y4acTBOBATh B
HBIX MCCJIeZJlOBaHHUSX aBTOMaTHU3aLu 3KCIIepUMeHTabHbIX
5/1eKTPO000pY/j0BaHU HCCJIeZJOBAHUAX
s U CPeJCTB 3/1eKTPO00ODPY10BaHUS 1
aBToMarTu3aLyu CpeJCTB aBTOMaTH3aLu1
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Mogayas 3. luHaMHuKa

CobecegoBanue

8.
9.

10.
11.

12.

13.

14.

15.
16.

17.
18.
19.
20.

21.
22.

23.
24.
25.

Bonpocbl 015 cobecedogaHusi:

3akonsl ['anmunes-HeroToHa. OCHOBHOE ypaBHeHUe IMHAMUKU.

OuddepeHiinanbHble ypaBHeHUS ABWKeHHUSI MaTepUalbHOW TOUKY B MHEPLMaIbHOU CUCTEMe
oTcyera.

OuddepeHLiranbHble ypaBHeHUs ABWKEHNS MaTepUabHOM TOUKU B MPOEKLIUAX Ha
ecTeCTBeHHbIe OCU KOOP/IMHAT.

[1Be OCHOBHbIE 33/jJauM JUHAMUKH MaTepruaibHOW TOUKU.

[TpsiMosiiHelHbIe KosiebaHUst MaTepHa/bHON TOUKH. OCHOBHBIE THIIBI KOJIeOaHUM.
Knaccudukanums cui.

HuddepeHrranbHOe ypaBHEHME MPSIMOMHEMHBIX KOyle0aHW MaTepraibHON TOUKH.
AMnnTya, Iepros, yactota u (asza KonebaHuii. Pe3oHaHC.

OuddepeHLianbHble ypaBHeHUs ABMW)KEeHUs MaTepUalIbHOW TOUKU B HEMHEepLIMaIbHOW CUCTeMe
otcueta. [lepeHOCHasi U KOPHOJIMCOBA CHJ/Ibl MHEPLIWH.

Mexanuueckasi cucrtema. Macca cucremsl. LleHTp Macc cUCTeMbI U ero KOOPAMHATHI.

MoMeHT MHepLWY TBEPOTro Tejla OTHOCUTEIBHO TIJIOCKOCTH, OCH U Tostoca. Paauyc uHepLuu.
TeopeMa 0 ABM>XeHUH LieHTPa MacC MeXaHW4yeCKOW CUCTeMbl. 3aKOH COXPaHeHHsI LjeHTpa Macc.
KosnuecTBO JBM)KEHUSI TOUKU U CUCTeMBI. TeopeMbl 00 W3MeHEeHHH KOJTMUECTBA JABVKEHHUSI
TOUKU Y ME@XaHUUECKOUN CUCTEMBI.

Teopema 00 U3MeHeHUH KUHETUYECKOTO MOMEHTa MeXaHUUeCKOW CUCTeMbI (OTHOCUTETbHO
L|eHTpa, OCH, LJeHTpa Macc).

KuHeTruecknii MOMeHT Bpalllarollerocst TBepJoro Tejia OTHOCUTE/ILHO OCH BpalleHHsl.
OuddepeniinansHoe ypaBHeHMe BpallleHHsl TBEP/Or0 Tejla BOKPYT HeMoABW)KHOM OCH.
OnemenTapHasi pabota cusibl. PaboTa CHIIbI TSDKECTH, CUIBI YIIPYTOCTH, CUJBI TAroTeHus. PaboTa
CUJI, TIPUJIO’KEHHBIX K TBEPJIOMY TeJly, BpalljatollieMyCsi BOKPYT HeTOBH)KHOU OCH.
BbruricieHrie KWHETUUECKOM SHEPTyY TBEPOro Tejia B pa3/iMyHbIX C/Iydyasix ero JBHKeHUsI.
Teopema 06 N3MeHEHHUH KHHETHUECKOH SHEPTUH MaTeprUalbHOM TOUKA U MeXaHUUeCKOM
CUCTEMBI.

[MoreH1ManbHast SHeprust. 3aKOH COXpPaHeHUsI MeXaHWYeCKOM SHepruu.

Yucno cremneHeii cBob6op1. Knaccudukarys cBszeidl. Bo3MoXKHbIe repeMelreHus: CUCTEMBI.
[TpUHLIUIT BO3MOXXHBIX TTepeMelijeHui. [IpUHIUIT BO3MOKHBIX MOII[HOCTEH.

[Mpunimn [danambepa AJis MaTepyUanbHOM TOUKA U MEXaHUUECKOUW CUCTeMbI. ['JlaBHBIM BEKTOP U
IJIaBHbIM MOMEHT CUJ1 MHEePLIUH.

OG61iee ypaBHeHUe IMHAaMUKH. ViieanbHbIe CBsi3U. BupTryanbHas pabora.

O06006111eHHBIE KOOPJWHATBI, 0000II[eHHbIe CKOPOCTH, YMCJIO CTeTieHel cBoOobl. O600ITIeHHbIe
CUJIBI.

YpaBnenwue Jlarpanka 2-ro poga. O6001eHHbIe CHITBL

KuneTnueckuii roreHiuasn. Y paBHeHue Jlarpanxka 2-ro pofa fjisi KOHCePBAaTUBHOM CHUCTEMBI.
YCTOMUMBOCTE PABHOBECHsI TBEPZOTO TeJjla U MeXaHuuecKou cucteMbl. Teopema Jlarpanska-
Hvpuxie.

KomnbroTrepHoe TectupoBanue (TCk)

Bbibepume 00uH npasuwibHblili 6APUAHM U HAXCMUMe KHONKY «/lanee»

Touka Maccoii M = 2 K2 pBUraercs mo riaajKoii rOPU30HTA/IBHOM MOBEPXHOCTH MO/ /IeHCTBHEM

CHJIbI

F =6 H 6e3s nauansHoii ckopocTh. Y cKopeHHe TOUKH PaBHO:

2 mlc?
+3mlc?

4 m/c?
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-5 m/c?

Touka Maccoii M = 2 K2 gBHraeTcs Mo rJ1aKOH ropu30HTA/ILHOM MOBEPXHOCTH MO/, AeHCTBHEM

cunel F =6 H 6e3 nauanbHoli ckopocTi. CKOPOCTh TOUKH uepe3 TPH CeKyH/IbI IIoC/Ie Haya/ia
ABIOKeHHUsI 0y/ieT paBHa:

4 m/c

7 M/C

5 M/c

+9 M/c

Touka maccoii M = 2 K2 gBUraercs 1o rjiagKoi rOpU30HTA/IbHOM MOBEPXHOCTH MOJ el CTBHEM

cunmsl F =6 H 6e3 mauanbnoii ckopocrn. IyTh, NpoiieHHbIi TOUKoi 3a 3 ¢ 6yAeT paBeH:
I9m

10,5m

12 ™m

+13,5m

Touka maccoii M = 2 K2 gBUraercs 1o rjiagKoi rOpPU30HTA/TbHOM MOBEPXHOCTH MOJ, el CTBHEM

cunmel F =6 H 6e3 mauanbnoii ckopocrn. IyTh, NpoiiieHHBIN TOUYKOI, KOT/ia ee CKOPOCTh
AocTUrHeT 6 M/C, Oy/ieT paBeH:

3M

4m

5M

+6M

Touka maccoii M = 2 K2 gBHraeTcs Mo IJIaKOi FOPH30HTA/ILHOI OBEPXHOCTH IO AeiCTBHEM

cunel F =6 H Ge3 nauansHoit CKOpocTH. B MOMeHT, Kor/ja ToOuKa npoijer 24 m, ee CKOPOCThb
Oyjer paBHa:

10 m/c

+12 m/c

15 m/c

18 m/c

Touka Maccoii M = 2 K2 gBUraeTcs no raagKon rOpU30HTA/IbHOU MOBEPXHOCTH MOJ el CTBHEM

cunel F =6 H Ges mauanbnoii ckopocrn. CKopocTs TouKkH JOCTHIHET 9 M/C, 32 BpeMsi:
1c

2c

+3 ¢

4c

Touka maccoii M = 2 K2 gBHMraeTCs Mo MIEPOXOBATON FOPH30HTA/IHLHON MOBEPXHOCTH C

kos¢punuentom Tpernsi T = 0,4 co ckopocTeio 10 M/c. Yckopenue cBofoHoro nagenus — J

npunsats pasaeiv 10 12/ ¢® . Bpems, 3a KoTopoe ToUKa 0CTAHOBHTCS, PaBHO:
2c

+2,5 ¢

3c

3,5¢
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Touka maccoli M = 2 K2 ABMraeTCcs Mo MIEPOX0BATON FOPH30HTA/TLHON MOBEPXHOCTH C

Ko3¢dunpeHTOM TpeHUs f =0,4co ckopocTbio 10 M/c. YckopeHnue cBodogHOro najexnusi — g

2
npussts pasaev 10 v/ ¢°. Yckopenue Touku paBHo:

4 mlc?
—3mlc?

3mlc?

+—4 mlc?

Touka Maccoii M = 2 K2 gBUraeTcs No riaagKon rOpU30HTA/IbHOU MOBEPXHOCTH MOJ ieHCTBHEM

cunbl F =4t H 6e3 HauanbHoii ckopocTH. Y cKopeHHe TOUKH B MoMeHT Bpemenu { =2 C
paBHo:

2
1mlc

2 mlc?
3mlc?

4 mlc?

Touka Maccoii M = 2 K2 gBUraeTcs no riaagKon rOpHU30HTA/IbHOU MOBEPXHOCTH MOJ e CTBHEM

cunel F =4t H 6e3 nauanbHoii ckopocTn. CKOpocTh TOUKH Yepe3 3 ¢ MOC/Ie HaYa/ia ABHKeHHS

Oyaer paBHa:
6 m/c

7,5 M/c

+9 m/c

10,5 m/c

Touka maccoii M = 2 K2 gBHraeTcs Mo IJIaKO0i FOPH30HTA/ILHOI IOBEPXHOCTH IO AeiiCTBHEM

cunel F =4t H Ge3 nauansHoli ckopocru. IyTh, IpoiijeHHBII TOUKOI 3a 3 ¢, 6yAeT paBeH:

+9m
10,5 ™
12 M
13,5Mm

Touka maccoii M = 2 K2 gBHMraeTCcs MO IJIaJKO0i FOPH30HTA/ILHON MOBEPXHOCTH IO/ A€l CTBHEM

cunel F =4t H 6e3 nauanbHoili ckopocT. CKOpocTh TOUKH JOCTHTHeT 9 M/C 3a BpeMsl, paBHoe:

1c
2cC
+3c
4c

HaiiT pasmepHocTh Kodpdunuenta  ,ecm F = aV > rpe: F —cuma, V - CKOPOCTb.
H-c

M
H-c?

M
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HaiiTu pasMepHocTb Koagdunuenta & ,ectu F =aV ,rpe: F — cuna, V - ckopocrts.
H-c
4+ —

<

2

s
o

o
6'\3

N

Tz
o

2
M

Touka Maccoii M = 4 K2 pBUraeTcs no ropu3oHTAILHOI NpsAMoii ¢ yckopernem a = 0,3t .
OmnpejeTuTbs MOAY/Ib CHIIBI, JeHCTBYIOLIEH Ha TOYKY B HallPaBJ/IEHUH eé ABM)KeHHsI B MOMEHT

Bpemenu t = 3 C (c Tounoctsio f0 0,1).
+3,6

7.2

-12

-4

OnpejenuTb MOAY/Ib PAaBHO/IEMCTBYHOLLEH CHJI, AeHCTBYIIUX HA MaTepUa/IbHYI TOUKY MacCoOH
M = 3 k2 B momenT Bpemenn { = 6 C, ec/in oHa ABIKeTCs 10 0cH OX COT/IACHO YPABHEHHUIO

x = 0,04t°,
+R=mXx=m-0,24t=4,32 H
R=mx=m-012t* =12,96 H#
R=mx=m-012t* =2592 H

|

300 K

m

MarepuanbHas TouKa Maccoii M =5 ke O X ABHKETCS MO/ JeMCTBHEM CHJI

F,=3H u F, =10 H . Onpese/ s npoeKuyio ycKopeHHs TOUKH Ha och OX.
+a_=(-F +F,c0s30°)/m=113 n/c?

(-F +F,sin 30°)/m=0,4 u/c?

(F1+F2)/ m=2,6 m/c?

(-F +F,)im=14 u/c?

a
x

a
x

a
X
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19) M F

X 1 X
MaTepI/IaJIbHaH TOUYKaA MAdCCOH m ] }:[BI/I)KETCH 110 I‘OpI/I30HTaJ'IbHOI/l ocHu OX

nop felicreuem cunbl F = 2m(x + l). OnpejenuTh YCKOPeHHe TOUKH B MOMEHT BPeMeHH, Kor/ja

eé koopaunara X = 0,5 u,

+3
0,5
2
1
OCHOBHOI 3aKOH AUHAMHUKHU TOUYKH:
F CE
ma_. =2 F,
maomH = ZF k
+ma=2F,
= _ C Cu Cu
maamH - ZF k+Fnep + FK{)p

. o
YpaBHeHHe, ONMCbIBAOIIEe ABH)KeHHE TOUKH, uMmeeT Buj: X+ k“X=0. Touka coBepIaeT:
+CB0OOOIHBIE KOIeOaHUS

3aTyxarolue KojaebaHus

ariepruo/MueCcKoe JBHKeHHe

BBIHY>K/IeHHbIe KOie0aHMsI C YUETOM COTPOTHB/IEHHS CPeibl

BBIHY)K/IEHHbIEe KO/ieOaHKst 6e3 yueTa CONPOTHUBIIEHHST CPe/IbI

.o . 2
YpaBHeHue, onuchiBatomee ABKeHne Touku, umeer eug: X+ 2NX+ KX =0, N <K. Touka

CoBepIIaeT:

cBOOO/IHBIE KOJTeOaHHSI

+3aTyxarolue KoebaHus

arnepuoIUUecKoe IBIKEHHEe

BBIHY>K/IeHHbIe KOie0aHMsI C YUeTOM COTPOTHB/IEHHS CPeibl
BBIHY)K/IEHHbIEe KO/iebaHust 6e3 yueTa COMPOTUBIIEHHST CPe/IbI

. . 2
YpaBHeHHe, ONHUCHIBAIOIIEE [BIIKeHHEe TOUKH, uMmeeT Bujg: X + 2nX+k“x=0, n=K. Touka

COBepIIaeT:

CBOOO/THBIE KO/TeOaHus

3aTyxarolue KojaebaHust

+TIepHOJUUECKOe JIBI)KEHHE

BBIHY)K/IEHHbIE KO/Ie0aHHsI C yUeTOM COTIPOTHUBJIEHHS CPe/ibl
BBIHY>)K/IeHHbIe Kojie0aHKst Oe3 yueTa COMPOTUBJIEHHST CPe/ibl

., . .2
YpaBHeHue, onucpiBaomee Askenne Toukn, umeer ug: X+ 2NX+K X =0, n>K. Touka

COBepIIaeT:

CBO0OO/THBIE KO/TeOaHus

3aTyxarolue KojaebaHus

+: arepuoinUeCcKoe IBWKeHHe

BLIHY>K/IeHHbIe KOie0aHUsI C YUeTOM COTIPOTUBJIEHHUS CPeibI
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BBIHY)K/IeHHbIe KosiebaHust 6e3 yueTa COTIPOTHBI/IEHUS CPe/IbI

. 2 i
YpaBHeHHe, ONHCHIBAIOIIEe JBIKeHHEe TOUKH, uMeeT Bujg: X + kex=H o SIN w1. Touka

COBepIIaeT:

CcBOOO/IHBIE KO/TeOaHus

3aTyxarolue KojaebaHus

ariepuo/iMueCcKoe JBIKeHHe

BBIHY)K/IEHHbIE KOJIe0aHHsI C yUeTOM COTIPOTHMBJIEHHS CPe/ibl
+BBIHY>KIEHHbIEe KosleOaHus 6e3 yueTa COMPOTUB/IEHHUS CPeibl

e . 2 -
YpaBHeHHe, ONUCHIBAIOLIEe IBIKeHHE TOUKH, umeet Bug: X+ 2NX+ kx = H0 SIN @t. Touka

CoBepIIaeT:

cBOOOIHBIE KO/IeOaHMSsI

3aTyxaroliue KojaebaHus

arnepuoUUecKoe JBIDKeHHe

+BBIHY>K/JeHHbIe K0Jie0aHus C yUeTOM COTIPOTUB/IEHUS CPe/ib
BBIHY)K/IeHHbIe KoyiebaHust 6e3 yueTa COIPOTHBIIEHHST CPe/IbI

Touka Maccoii M = 2 K2 noaBemena k npyxuHe ¢ xecrkocrbio ¢ = 800 /H / m . Kpyrosas

yacToTa cBo6oaHbIX Kosebanmii (K ) paBHa:

+20 ¢t
40 ¢t

100 ¢
200 ¢

Touka maccoit M = 2 k2 nopaBenrena K npyxuHe c xecrkocrbio ¢ =800 H / . Ilepuop,

KO/Ie0aHUH TOUKH pPaBeH:
0,02t c

0,04t c

+:0,1mtc

0,2 c

0,4t c

Tepuop Koe6anuii Touku maccoii M =1 k2 , noaBemenHoii K npyxune, pased 0,27 ¢, Torja

JKeCTKOCTh MPY)KMHBI PaBHa:
50 H/m

+: 100 H/m

200 H/m

400 H/m

800 H/m

CBOGOAHBIE Koneﬁa}mn TOUYUKH OIINCHIBAIOTCHA ypaBHEHPIEM:
.o 2
+ X+kx=0

-;X+2nX+k2x=0

30



. X+k?x =Hgsin ot

CX+H2nX+ kX = H, sin wt

CBo00/JHbIE KOJTe0aHHs TOYKH C YU€TOM CONPOTHB/IEHHS CPe/ibl ONUCHIBAKOTCS yPaBHEeHHEM:
X+k?x=0

+X’+2n>‘<+k2x:0

X+ Kk?x = H, sin ot

X+2nX +k?x = H, sin wt

BBIHY)KJIEHHBIE KOJIE6aHI/IH TOYKH C quTOM COHPOTI/IBJIEHI/IH Cpe,[[bl OINUCBIBAKOTCHA ypaBHEHl/IEM:
X+k?x=0

X+2nx+k?x=0

X+ K?x = H, sin ot

LXA2nX+K2X = H, sin wt

BBIHY)KJIEHHBIE KOJIE6aHI/IH TOYUKHA 6@3 yqua COHPOTI/IBJIEHI/IH Cpe,[[bl OINUCBIBAKOTCHA ypaBHEHl/IEM:
X+k?x=0

X+ 2nX + k2 x=0

+X+k2X= Hosin ot

X+ 2nX + k2x = H, sin wt

c,=200H /m,c, =200 H/m,c, =100 H/ m . XKecrxkocrs — C, 3xBUBaIEHTHOrO

r

C 5y

C3
yIpyroro 3jieMeHTa paBHa:
50 H/m
+80 H/m
120 H/m
500 H/m
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¢ = 200 H/ M, C, = 200 H I m , €3 = 100 H / m . )KecrkocTs 3KBHBaIEHTHOTO yHpyroro

€1

¢2 C3

3/IeMeHTa paBHa:
50 H/m

80 H/™m

+120 H/m

500 H/m

Touka, noABenIeHHas HAa NMPYy)XHHe B HaUa/IbHbIH MOMEHT BpeMeHH, HaX0/JUTCA B MOKoe.
AMIUIUTY/Q ee KOJIeOaHUH onpee/isieTCs:

+Hava/lbHbIM CMellleHreM TOUKH OT MOJIO’KeHUs] paBHOBeCUsI

Maccoil TOYKHA

JKEeCTKOCTbIO TPY>KUHBI

MacCOM TOUKH U >KeCTKOCTbIO TIPY)KHUHBI

HayaJIbHbIM CMeLlleHHeM, MaCCOW TOUKU U XKECTKOCTBIO MPYKUHbI

Ilepuop Ko/1e0aHMii TOYKH, MO/ BEIIIEHHON HA MPY)XUHE, ONpe/Ie/IAeTCs:
HavaJbHbIMU YC/IOBUSIMA

MacCoM TOUKH

JKeCTKOCTbIO TIPY>KHUHBI

+ Maccol TOUKHU U >KeCTKOCTbIO MPY>KUHbI

HavajbHbIMU YCJIOBUSIMH, MaCCOU TOUKU U YKECTKOCTBIO MPY>KUHbI

YacroTa Ko/1e0aHHIi TOUKH, MOBEIIEHHON Ha NMPY)KUHE, ONpPe/ie/IsAeTCs:
Haya/IbHbIMU YC/IOBUSIMU

Maccoil TOYKHA

JKEeCTKOCTbIO TIPY>KUHBI

+MacCOM TOUKU U >KeCTKOCTbIO MPY>KUHbI

Haya/IbHbIMU YCJIOBUSIMU, MacCOM TOUKHU U KeCTKOCTBIO TIPY>KUHbI

I'eomeTpuueckas Touka C, KOOp/JUHATbI KOTOPOii onpe/e/nsA0Tcs (hopMyIamMu

1 1 1
X, = Mz mX., Yo = Mka Yoo Zo = Mkazk , Ha3bIBaeTCA LeHTPOM:

+Macc MeXaHu4eCcKOW CUCTeMBI
TAXKeCTU TBEPAOro Tejla
NHEepLUH

yAapa

Teopema 0 JBH)XeHHH LieHTPA MacC CUCTeMbI:
J CE
+ma, =2 F

maomH = ZIEk
ma=%F,
d(mv -
=
dt X
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o

Teno maccoid m = 2 Kr ABHDKETCHA 110 TOPU30HTA/IbHBIM HAIIPAB/IAIOIIUM

COIJIaCHO 3aKOHYy S = 2t2 +1. OmnpejeMTh MOAY/Ib IVIABHOT'0 BEKTOPA BHEIIIHUX CHUJI,
AeHCTBYIOIIUX Ha TeJI0.

+8

10

6

4

MexaHnueckas cucTeMa ABHXeTCS TaK, YTO MPOeKINU YyCKopeHus ee HeHTpa Macc C Ha ocu
bl |

0

/ — Y
KOOp/HHAT X PaBHBbI aCy =\/§M/CZ, ac, =2 mlc?, acs =3.m/c?.

OnpejenmuTb MOAY/Ib IJIABHOT'0 BEKTOPAa BHEIIHUX CWI, JeHCTBYIOIUX Ha CUCTEeMY, eC/Id Macca
cucrembl m =10 Kr.

+40

60

80

100

Eciu m — macca Tena, C — neHTp macc, V — ckopocthb Touku, To MV ¢ - 3T0:
KUHEeTUYeCKHU MOMEHT TBEep/[0T0 Tejla OTHOCUTeTbHO OCH

+KOIMUeCTBO JBM)KEHUs TBepPZOro Tena

MOMEHT CHJ/T UHEePI[UU TBEepPZOro Tesa

KUHeTHYeCcKasi SHeprusi TBepZoro Tesia IpU BpalllaTelbHOM [IBHKEeHUU

OpHopo/HbIN ANCK pajuyca R u maccbl m KaTHUTCA 10
rOpH30HTA/IbHOM IJIOCKOCTH, HMesl B TouKe C CKOpOCTh V u yckopenue a. KoimuecrBo
ABHOKEHHUSA NUCKAaA paBHO:

mV

+mV

mV

2mV
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Pa3MepHoOCTH Ko/THUecTBa ABWKeHHsA. Teopema 00 M3MeHeHHH KO/TMYECTBA JIBHXKeHUs (/151
MaTepHa/IbHOU TOUKHU U MeXaHUYeCKOU CHCTeMbl):
KI' - M

2
C

Pa3MepHOCTB HMIIYJ/IbCa CAJIbL:

KI'-M
2
C
2
KI-M
2
C
2
KI-M
3
C
KI'*M
+
C
M WV,
vV, ® .
Pl
Ha pucyHke Iy MOKa3aHbl HAYA/IbHOE U KOHEYHOe M0/I0KeHHUSI TOUKM MacCou

m=2 ke , IPpA 3TOM VO =5ml/c , Vl =10 m/c . IIpoekijysi Ha 0Cb X MMIIYJ/IbCA CUJIBIL,

AeliCTBYIOIIIel Ha TOUKY, 3@ pacCMaTpuBaeMbIil IPOMEXYTOK BpeMeHH (C TouHocThI0 A0 0,1)
paBHa:

S5 H-c

7,3 H-c

+10 H-c

8,66 H-c

M,

My
Ha pucynke 07 M0Ka3aHbl HAYA/IbHOE H KOHEYHOe I0/I0)KeHHA TOYKH MaCCou

m=2 ke, Mp" 3TOM Vo =5mlc (o V1 =10 m/c. IIpoexnus Ha 0CH X HMMIIyJ/IbCa CHJIbI,

AelCTBYHOIIell Ha TOYKY, 3a pacCMaTpUBaeMblii MPOMEXYTOK BpeMeHH (¢ TouHoCThIO 0 0,1)
paBHa:

+5 H-c

7,3 H-c

10 H-c

8,66 H-c
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1TI

I"."IU Vﬂ II"'IIl
Ha PUCYHKE & I I0KAa3aHbI HAYA/ILHOE M KOHEYHOe I10/I0KeHHUSI TOYKH MacCou

m=2 ke, MpH 3TOM Vo =5wmlc » Vl =10 m/c. IIpoekuus Ha 0Cb X MMIIy/IbCa CUJIBL,

AeHCTBYIOIIell Ha TOYKY, 3a pacCMaTpUBaeMblii MPOMEXYTOK BpeMeHH (¢ TouHoCcThI0 10 0,1)
paBHa:

7,3 H-c

+30 H-c

-10 H-c

8,66 H-c

My Y3

Wi

ﬁ ' ao@ <
Ha pucyHnke o NoKa3aHbl HAaYa/IbHOe H KOHEeYHOoe M0/I0KeHHA TOYKH MacCoHr
m=2 ke , IPpA 3TOM VO =5ml/c , Vl =10 m/c . IIpoekijusi Ha 0Cb ) UMILyJ/IbCa CUJIBI,

AelCTBYIOIIIel HAa TOUKY, 3a pacCMaTpUBaeMblii IPOMEXYTOK BpeMeHH (Cc TouHocThI0 730 0,1)
paBHa:

SH-c

7,3 H-c

+10 H-c

8,66 H-c

M1._..
Vy Vi

— 50"
Ha pucyHnke I, MoKa3aHbI HAUa/IbHOEe H KOHEUHOoe I0/10)KeHHs TOUKH MaCcCOH
m=2 ke , IPpA 3TOM V0 =5ml/c , Vl =10 m/c . IIpoekijysi Ha 0Cb ) UMILyJ/IbCa CUJIbI,

AeliCTBYIOIIIel Ha TOUKY, 3a pacCMaTpUBaeMbIil IPOMEXYTOK BpeMeHH (C TouHocThI0 A0 0,1)

paBHa:

+5 H-c

7,3 H-c

10 H-c

11,34 H-c

M W,
v, —
P
Ha pucysnke Iy MoKa3aHbl HAUa/IbHOEe H KOHEUHOoe I10/I0)KeHHs TOUKH MacCOH

m=2«ke, MpH 3TOM V0 =5mlc » Vl =10 m/c. IIpoexknus Ha 0Cb ) HMMIIyJ/IbCa CHJIbI,

AelicTBYHOIIIeil Ha TOUKY, 3a pacCMaTpUBaeMblil MPOMEXYTOK BpeMeHH (C TouHocThIo /1o 0,1)
paBHa:

7,3 H-c

+0 H-c

10 H-c

8,66 H-c
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M

Iy
Ha pucynke 0" M0Ka3aHbI HAYA/ILHOE M KOHEYHOe 0JI0KEeHUs TOYKH MaCCo

m=2«ke, MpU 3TOM V0 =5wmlc , Vl =10 m/c. IIpoekuus Ha 0Cb ) MMIIyJ/IbCa CUJIBI,

AeHCTBYHOIIell HAa TOUKY, 3a pacCMaTpUBaeMbId MPOMEXXYTOK BpeMeHH (C TOUHOCThI0 /1o 0,1)

paBHa:
11,34 H-c
7,3 H-c
10 H-c
+-28,66 H-c
e
W1

My Vo My

Ha pucynke #—" M0Ka3aHbl HAYA/JIbHOE ¥ KOHEeYHO0e 10/10)KeHUA TOUKH MaCCoOH

m=2 ke, MpH 3TOM Vo =5wmlc » Vl =10 m/c. IIpoekius Ha 0Cb ) HMMILyJ/IbCa CHJIbI,

AelCTBYIOIIIel Ha TOUKY, 3@ pacCMaTpUBaeMbIil IPOMEXYTOK BpeMeHH (C TouHocThI0 A0 0,1)
paBHa:

7,3 H-c

+0 H-c

10 H-c

8,66 H-c

YpasHenue mV; —mVg = ZS_ k SIBJIsieTCs Teopemoii 00 M3MeHeHHH:

MOMEHTAa KOJ/IM4YeCTBad ABM)KEHHA TOUKH
+KO/IMuecTBa JABW)KEHHS TOUKU
KHMHETHUYeCKOM SHEPruuv TOUKH

Ypasuenue Q —Q, = ZSKE SIBJISIETCS TeOpeMoi 00 U3MeHeHUH:

MOMEHTAd KO/IMYeCTBa BUXEHHUA CUCTEMBI
+KOoJ/IMueCTBa JBUKEHUS CUCTeMBI
KUHEeTHUeCKOU SHepPruuv CUCTeMbI

MO,Z[yJIB MOMEHTAd KO/IMUeCTBaA JABH)K€HHUA TOUKH C maccon M = 2 Ke , ABI/II‘&]OIIIEFICH co

v
- Qﬁﬂ‘:‘

ckopoctbio V = 10 m/ ¢ ornocuTenbHO genrpa O D'ﬁjnn AT
20 k2 - m/ c?

50 xe - m/ c?

+100 ke - m/ c?

200 k2 - m/ c?

, paBeH (OM=5 m):
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Moy 1> MOMEHTa KO/IHUeCTBa ABIKeHHs TOUKH ¢ Maccoii M = 2 K2 , gpuraomeiics co
I
ol a0e
O 4y Ein
V _ 10 / ‘lllllllllllllll, V
CKOpPOCTBHO - M [ C 0OTHOCHUTE/IbHO LIeHTPa (0] > paB€H (C TOYHOCTBIO 10
0,1):

39,8 k2 - m/ c?
12 k2 - m/ c?

52 k2 - ml c?

+998 ke - m/ c?

Mo,uynb MOMEHTd KO/INYeCTBaA JBH)XeHHUA TOUKH C maccon M = 2 Ke , ABI/II‘HIOIIIEI\;ICH co

4
30 M ar

WV U

ckopocreio V =10 M/ ¢ oTHOCHTEIBHO LeHTpa O
Ao 0,1):
39,8 k2 - m/ c?

12 k2 - m/ c?

, paBeH (C TOUHOCTHIO

+92 k2 - m/ c?
99,8 k2 - m/ c?

<|
<

MarepuanbHas Touka M maccoii M =1 xe JABHKETCS1 pABHOMEPHO M0
OKPY>KHOCTH €0 ckopocThio V =4 M /[ ¢ . OnpejelnTh MOMEHT KO/IHYeCTBA ABH)KEHHS TOUKH

oTHocHTebHO HeHTpa C okpyxHocta paguyca I = 0,5 2,
+2

1

0

0,6

OpHopoHbIN ANCK pajuyca R u maccsl m KaTHUTCS 10 TOPU30HTA/IbHOU

IJIOCKOCTH, MeA B TOUKe C CKOpPOCTb Vv M YCKOpeHue d . Kunernueckuii MOMeHT AUCKA

OTHOCHTE/IbHO OCH, MTePIeH/ UKY/IAPHOH IUIOCKOCTH JMCKA U MPOXO/SIIeii yepes ero eHTp,
paBeH:
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dK -
dto = Z m, (FkE) SIBJ/ISAAETCA TeopeMoii 00 H3MeHeHHUH:
+TJIaBHOTO MOMEHTa KOJINUeCTBa [IBUKEHUSI CUCTEMBbI

KOJ/IM4YeCTBa ABH)XeHHA CUCTEMbI
KHHETHUYeCKOM SHEPruuv CUCTEMbI

YpaBHeHue

L
=

Ivlg

Touka maccoii M = 2 ke JBUraeTCd B 0JJHOPOJHOM I10J/Ie CHJI TSXKeCTH,

g ~10 am/ c? . Pabora cunsl Tsokectr Ha mepememenun M M, paeHa:
+-60 [k

80 Ik

100 Jx

140 Tx

Touka Maccoii M = 2 ke ABUTAeTCsl B O/JHOPO/IHOM I10/Ie CHJI TSHKeCTH,

g ~10 m/c” . Pabora cubl TskecTn Ha nepememennn M M, papna:
80 Ik

100 [

140 T

+60 [Ix

Iy

vl
Touka maccoir M = 2 ke

ABUIdeTCHA B OJHOPOJHOM I10/1€ CHJI THXKECTH,

g ~10 m/c® . PaGora cunsl Tsokect Ha nepememyennun M M| paBua:
+60 Tk

50 Ix

140 T

60 [k

Iy

Touka mMaccoii M = 2 ke JABHUTAETCS B OJHOPOJHOM I10JIe CHJT TSDKECTH,

2
g ~10 M/ c” . Pa6oTa cunbl TsOKecTH (€ TouHOCTHIO /10 0,1) Ha mepememennu M M| papna:
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40 Ix

+50 [k
100 OIx
40 Ix

Iy

Touka maccoii M = 2 ke JBUraeTCs B OJHOPOJHOM I10J/Ie CHJI THIKEeCTH,

g ~10 am/ c?. PaGoTa cubl TshKecTH (€ TouHOCTHIO A0 0,1) Ha mepememenun M M, paBHa:
46,2 I

50 Ik

100 [

+-50 [k

YpaBHeHue mV12 /12— mVo2 /2= Z A BbIpa)kaeTr TeopeMy 00 H3MeHEeHHH:

MOMeHTa KOJIMUecTBa IBUKEeHUSI TOUKU
KOJIMYeCTBa ABWKEHUSI TOUKU
+KUHEeTUYeCKOW SHePruu TOUKU

E | .
YpaBuenue T —T = ZAk + ZAk BbIPa)XkaeT TeopemMy 00 U3MEHEeHHH:

MOMeHTa KOJIMUeCTBa IBU)KEeHHUSI CUCTEMBbI

KOJTMUYeCTBa JABWKEHUSI CUCTeMbI

+KMHETHUYEeCKOM SHepruy CUCTEMbI B UHTerpabHOM hopMe
KUHETUUeCKOU SHepruM CUCTeMbI B M(xbepeHLMa/ibHOM popme

YpaBHenue dT = Zdﬁf + ZdA: BBIPa)XKaeT TeopemMy 00 U3MEHEHHUH:

MOMeHTa KOJIMUeCTBa /IBU)KEeHHSI CUCTEMBbI
KOJTMUYeCTBa JABWKEHUS] CUCTeMBbI
+KUHEeTUYEeCKOUW SHEPTUU CUCTeMBI

dT
YpaBHeHue ' = z NkE + Z NkI BbIPa)KaeT TeopeMy 00 H3MeHeHUH:

MOMeEHTAa KOJIMUeCTBa JABU)KeHUS CHUCTeMbI
KOJTUUECTBa /IBVKEHUS CUCTEMBI

+KUHETHUYeCKOM SHepruu cucteMsl B muddepeHMaibHOM hopmMe
KUHEeTUYeCKOW SHePryuu CUCTeMbl B UHTerpaabHoOU hopme

le/l IMOMOIIHA BbIPAXXE€HUA Fz- \Y HaX0UTCHA:

pabota
KI1I
cuia
+MOII[HOCTh
MvZ I w?
ITpu nomo1M BbIpa)XKeHHUs > + > HaXOJAUTCA:

KWHeTUUeCKHW MOTeHI[ral
+KUHeTUYecKasl SHeprus Tejia NMpU IJIOCKOMapasiielbHOM [IBUYKeHUU
KUHEeTHYeCKasl SHeprus Tejia MpyU NOCTyNaTeJIbHOM [IBU)KEHUU
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KHHeTH4YeCKas SHepruvs TeJ/ia IIPpr BpallldTe/IbHOM JBU)KEHHUHN

Bri6path (opmyy A1s onpesesieHusi paboThbl CH/IbI TshKecTH Ha nepememienun M (M, :
+ A(M M )= +Ph
2 2
A=05c(22 - 22)
(M1)

- ijds

(M0)

Bei0paths hopmyJty /15 onipe/ie/ieHisi pa00ThI CH/IBI TPEHMS:
AM M, )=+Ph
2 2
A=05c(12 —2)
(M1)

+A=— [fNds

(M0)

Boei0paTh (hopmysty A/s onipesesieHHs pa00Thbl CHJIBI YIIPYTOCTH:
. AM M )=+Ph
+ A=05c(2 —22)

(M1)

= A=— [fNds

(M0)

. 3 .
Ha Te/10 ielicTByeT nocTosiHHas 1o Hanpas/aeduo cuia F = 4X”, Onpepgenuts pa6ory 310l

X F
[ 500 _

cuner O " X mnpu nepeMeleHUH Te/1a U3 I0/I0KeHHUs C KOOPUHATOM X, = OB

no/10KeHue ¢ KoopauHartoid X, =1 .m .

Ay = IF dx = I4x cosSOde

= 0,866 /e

—1ﬂofc

(xlx) JFdx:]Z4x
X

A = F ~(x2 —xl):4(x2 _X1)4 =4 Jic

(x%,)

Yerpipe rpysa maccoii M =1 K2 kapplii, coepuHeHnbIe rH6KOI HUTHIO, TePeGPOIIEHHOI Uepe3

. . 2
HeMNO/BWXHbIA HeBeCoMbIii 010K, JBMKYTCA cor/iacHo 3akony S =1,517. Onpegenurs
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N
Al S

KHHeTHYeCKYH JHeprui CUCTeMbI FPy30B B MOMEHT BpeMeHH

t=2c.

2

LT = 4% =2m(s)* =72 Jpne

2 -\2
mv:  m(s
T=—= ( ) =18 [l
2
2 2
mv:  m(s
LT
2 2
OpaHOpoAHBIH JUCK paguyca R 1 Macchl m " KaTuTCH Mo TOPHU30HTATbHOM
IUIOCKOCTH, HMesi B Touke C ckopoctb V ¥ yckopenue d . KuHeTHueckas sHeprus JucKa paBHa:
mV 2
4
3mV?
+
4
mV 2
mV 2
2
JMuddepennmanbHbie ypaBHeHUsI BPaLaTe/IbHOI0 /IBI)KEHHUS TBEpP/0ro TeJa:
d 2
i =L-m
dt

Mk, =Y FE, My, =XFE, I_g=xm_(FF)
Mi = XFS, Mj, =SFF, Mz = XFF

JuddepennuanbHblie ypaBHEHUs MUIOCKONAPA/L/IE/IbHOTO JBHKEHHUS TBEPAOro TeJia:
d 2
Z (j.tz¢ = M z
.o E .o E .o p— E
+ME, =YFE, My, =XFF, 1 5=xm_(FF)

Mk, =X FF, My, =XF°, Mi, =XFS

JuddepeHuuanbHble ypaBHeHHs MOCTyNaTe/IbHOI0 ABH)KeHUs TBEepP/I0ro Tesia:
d 2
IZ dtz¢ = M z
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MXCZZFE’ Myc:ZFE’ Ic(b:ZmC(IEkE)
MR =Y FE, My, =Y FE, Mi_=XFF

2 .
ITo 3a/jaHHOMY YPAaBHEHMIO BpaleHusi ¢ =5t° —2 mIacTUHKH, 0CeBOi MOMEHT MHEPHH

koropoii |, = 0,125 k2 - m, onpegenuThb rnaBHBIM MOMEHT BHEIIHUX CUJT, AeHCTBYIOIMIA HA
IU/IaCTHHKY.

+1,25

0,625

1.2

1,5

3

Juck Bpamaercs BOKpyr ocu Oz no 3akoHy @ =1t. Onpejenurs MOAY/Ib MOMEeHTa Napbl CHJI,

NPH/I0)KEHHOH K AMCKY, B MOMEHT BpeMeHH t = 1 ¢, e/ MOMEHT MHepPLMH JUCKA OTHOCUTE/TbHO
y

2
0CH BpalleHus paBeH 2 K2 - M".

+12
6

10
12,5

YpaBHenus ng(e) + lfk(l) -mag =0 k=1,..,n peipaxarT:

TIPUHLIUI BO3MOXXHBIX IepeMell{eHui

npuHLMN [lanambepa-Jlarpanika /jisi MEXaHUUeCKOW CUCTEMBI
+npuHiun [anambepa it MeXaHUUeCKOW CUCTEMBI
ypaBHeHus JlarpaH>ka BTOpPOro poja

Ypasnenue > .0A’ =0 BbIpaxaer:

+TIPYHLMI BO3MOJKHBIX [1epeMellleHui

npuHLun [lanambepa-Jlarpanka /st MexaHUueckoi CUCTeMbl
nipuHun Janambepa it MeXaHUYeCKOW CUCTeMbI
ypaBHeHus1 JlarpaHrka BTOpOro poja

YpaBuenne > 0A" +20A' =0 BbIpaxaer:

TIPUHLIMI BO3MOXKHBIX ITepeMellleHri

+npuniun [Janambepa-Jlarpanka /i/isi MeXaHUUeCKol CUCTeMbl
nipuHun [anambepa it MeXaHUYeCKOW CHUCTeMbI

ypaBHeHus JlarpaHyka BTOporo poza

YpaBuenne > 0A" +2.0A' =0 BbIpaxaer:

TIPUHLIUIT BO3MOXKHBIX [TepeMelleHUI

+o0111ee ypaBHeHUe TUHAMUKH

npuHLun Janambepa A/ MexaHUUeCKol CUCTeMbI
ypaBHeHus JlarpaHka BTOpOro poza
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Tabmura 5 — Kpurepuu oneHkr chopMHUPOBaHHOCTH KOMITETEHLIAN

Kog n HanmeHOBaHMe

Kputepuu orieHuBaHus1 CPOPMUPOBAHHOCTH KOMIIETEHL[UN

WHAUKaTopa (4acTv KOMIeTeHLUN)
JIOCTYDKeHUSI Ha 6a30BOM ypoBHe Ha TIOBBIIIIEHHOM YPOBHE
KOMIIETEHLMH (YaCTH | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE COOTBETCTBYET OIleHKe
KOMHeTeHL[I/II/I) «yOOBJ/IETBOPUTE/IBHO» «XOpouIo» «OT/IUYHO»
50-64% ot 65-85% ot 86-100% oT MakKCHMaJIbHOTO
MaKCUMaJIbHOTo Oaijla | MakCHMasibHOTo Gasia bamia
NO-1yx1 CTyzneHT, B OCHOBHOM, Cryzent no cyiiectBy | CTyZeHT NpaBWIBLHO pelllaeT
AnanusupyeT 3a/iauy, | BAaZieeT MaTeprUaJoM T0 OTBeuaeT Ha nvddepeHIanbHbIE

BbIZIesIsisl ee Oa30BbIe
COCTaBJISIIOLINE,
OCYILeCTBJIsIET
J,eKOMITO3ULIHIO
3ajjaunl.
NO-2yx.1 Haxogut u
KPUTUUECKU aHa/Ii3U-
pyeT uH(opMaruo,
HeoOX0AUMYIO Ji71s
pelleHus TIOCTaB/IeH-
HOI1 3afiaum.
N-3yx-1
PaccmarpuBaet
BO3MOJKHbIE
BapUaHThI pelleHust
3a/jauy, OLleHrBas UX
[OCTOVHCTBA U
He/IOCTaTKH.
NA-4yk1 I'pamotHO,
JIOTUYHO, apryMeHTH-
pPOBaHHO (popMHUpyeT
CcOOCTBeHHBIE
CY)K/IeHUSI U OL|eHKH.
Otmuaet (hakTel OT
MHEHW, UHTeprpeTa-
1[1i1, OLIEHOK U T.[]. B
paccyKaeHusx
JPYTUX YY4aCTHUKOB
JesITe/IbHOCTU
N O-5yk.1 Onpepenser
Y OL|eHMBaeT Iocyesi-
CTBUSI BO3MOYKHBIX
pelleHuit 3a/iauu
N-1omk-1
Ucnonb3yet
OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHAYUHBIX
JUCLIATUTAH J17IST
peleHust
CTaHJAPTHBIX 3a/ay
B COOTBETCTBUU C
HarpaB/IeHHOCThIO
nipocheccruoHanbHOM
JiesITe/IbHOCTU
NO-1onk-s YyacTByer
B 5KCIIepUMeHTa/lb-
HBIX UCC/IeZIOBaHUSIX
3/IeKTPO000DPY/J0BaHH
sl Y1 Cpe/ICTB
aBTOMaTHU3aLun

TeMe, aHa/TU3UpyeT
3a/lauu TI0 TUHAMUKe,
OCYIIIeCTB/ISIET
JIEKOMITO3ULIMIO 3a/auM,
HaXoAUT WH(MOpPMALIHIO,
HE0OXOUMYIO /1JIsT
peIIeHus TTOCTaB/IEHHON
3a/laud, pacCMaTpyBaeT
BO3MO>KHbBIE BAPUAHTBI
peleHus 3aiauy,
dhopmupyet
COOCTBEHHbIE CYKAEeHUS
Yl OLIEHKH, OTIpeZiefisieT U
OLIeHWBAeT TIOC/IeICTBUS
BO3MOJKHBIX pellleHUi
3a/laud, 3HaeT OCHOBHbIE
3aKOHBI
€CTeCTBeHHOHAYUHBIX
JOUCLIUTITAH 1151
pelleHus] CTaH/JapTHBIX
3a/lay T0 CTaTHKe, 3HaeT
METO/IUKY TIPOBEeZIeHUSI
BBIUMC/TATEITHHBIX
9KCIePUMEHTA/TbHBIX
HCCieIoBaHUH
3J1IEKTPOOOOPYAOBaHUS U
Cpe/ICTB aBTOMATH3aIu1

TNIOCTaB/IeHHbIE
BOTPOCHI, 6e3 OInO0K
pelllaeT OCHOBHYIO
3a7iauy AUHAMHKH, HO
JIOTlyCKaeT HETOUHOCTH
TIpY COCTaB/IeHUU U
aHaJTM3e pacueTHbIX
cxeM, Mpu
WHTerpyupOBaHUA
b depeHIMATBEHBIX
YPaBHEHU IBV>KeHUSsI
TOUKH; OCYIIeCTBJISIET
J1eKOMITO3ULIUIO
3a/lauu, HaXO/IUT U
KPUTHUYECKU
aHa/IM3UpyeT
vH(bopMaLutio,
HE0OXOIUMYIO JIJIst
peleHust
ITOCTaB/IEHHOM 3a/1auH,
paccMaTpuBaeT
BO3MOKHbIE BAPHUAHTBI
pelLeHus 3a/lauM,
OLIeHWBast UX
JIOCTOWHCTBA U
He/IOCTaTKH,
dhopmupyeT
coOCTBeHHbI®
CYXKIIeHUSI U OLIeHKH,
oT/MYaeT GhakThbl OT
MHEeHUH, orpefie/isieT U
OLleHUBaeT
MOC/Ie/ICTBUS
BO3MOJKHBIX pellleHHH
3a/lauM, UCTIONb3yeT
OCHOBHbIE 3aKOHBI
eCcTeCTBeHHOHayUHbIX
JUCLIATITVH JIJ1ST
peleHust
CTaHAAPTHBIX 3ajady,
3HAeT METOAUKY
TIPOBe/IeHUS
BBIUNCJ/TUTEITBHBIX
5KCIIepUMeHTa/IbHbIX
HCCJIeTOBaHMI
3/1eKTPO000ODPY10BaHUS
Y CpeJ/iCTB
aBTOMaTHU3aLun

ypaBHeHHSs], ypaBHEHUS
JlaHrpaHyka BTOPOro poza,
000CHOBAHHO TIPUMeEHSIeT
OCHOBHBIE TeOpeMbI
JUHaMUKH TP pellieHUn
3aja4; 00/1a7laeT BLICOKUM
yYPOBHEM MaTeMaTU4YeCKUX
3HaHWM MU pellieHnH 3a/1au
¢ nuddepeHIIPOBAaHUEM U
VHTerpUPOBaHNeM CJIOXKHbIX
GyHKIMM, TIpUHAMAaeT
aKTHUBHOE yuacTHe B X0/e
TIPOBe/IeHUsI TPAKTUUEeCKOro
3aHSITHSI, TPABWJIHLHO
OTBeYaeT Ha MOCTaB/IeHHbIE
BOTPOCHI, aHAJTU3UPYET
3ajauy, BbIZiessisi ee Oa30BbIe
COCTaBJISIIOIIINE,
OCYILeCTBJIsIeT
JIeKOMITO3ULIMIO 3a/lauM,
HaXO/UT U KPUTUYECKU
aHa/IM3UpyeT UH(POPMaLHIO,
HeoOX0JUMYIO0 J/IsI pellieHust
MOCTaB/IeHHOM 3a/jauH,
paccMaTpuBaeT BO3MOJKHbIE
BapUaHThI PeIleHus 3a/jauy,
OLleHMBast UX JJOCTOMHCTBA U
He/IoCTaTK{, TPaMOTHO,
JIOTUYHO, apryMeHTUPOBaH-
HO (hOopMHUpYeT COOCTBEHHBIE
CYXK[I€HHS U OL[eHKH,
ot/inyaeT aKTbl OT MHEHHH,
WHTepIIpeTalivii, OIjeHOK U
T.J. B paCCy>KJEeHHUSIX
JesiTe/TIbHOCTH, OTIpe/iesisieT
Y OLIeHUBAET MOC/IeICTBUS
BO3MO>KHBIX pellieHui
3aJjauu, FPaMOTHO
WCTIO/Tb3YeT 3aKOHBI
TeopeTUUeCcKo MeXaHUKU
JUTSE pellieHust 3a/iay 110
[IMHaMIUKe B COOTBETCTBUU C
HaTpaB/IeHHOCTHIO
npogecCHOHaMbHOU
JIesiITeJTbHOCTH, TOTOB
yuacTBOBaThb B
9KCTIepUMEHTa/IbHBIX
UCCJIe/I0BaHUSX
3/1eKTPO0OODPYAOBaHUS U
CpeACTB aBTOMaTHU3aLIuN
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2 OIEHVMBAHUE IIMCBbMEHHBIX PABOT CTYAEHTOB,
PEI'VTAMEHTUPYEMBIX YYEBHBIM IIVTAHOM

PacuerHo-rpaduueckas pabora «Craruka. KunemaTuka. JuHaMuKa».
TurnoBass pacueTHo-Tpaduueckasi paboTa, BBLINONHSETCS [0 BapuMaHTaM B COOTBETCTBUM C
MeTOZIMYeCKUMH YKa3aHUSIMU.

Tabnwmita 6 — @opmMupyeMblie KOMIETEHIMH (MJTH UX YaCTH)

Kopx v HauMeHOBaHVe WHAWKATOpa O11eHOYHBIe
Kog n HaumeHOBaHMe
JOCTVDKeHUsT KOMITeTeHLUU (YacTu Marepuasbl U
KOMITeTEeHITUH
KOMITETEHLNN) cpe/icTBa

YK-1 CriocobeH oCyIiecTBSTh
TIOWCK, KPUTUYECKUH aHa/N3 U
cuHTe3 MH(OpPMaIH, MPUMEHSITh
CUCTEMHBIY TIOAXOZ, A/1s1 pelleHust

N-1yk-1 AHanu3upyer 3azauy, Bblesss ee
6a30BbIe COCTABJISAIOLINE, OCYIL[€CTB/ISET
Jekomrio3unuto 3agaur N/1-2yk.1 Haxogut
Y KpUTUUECKU aHalu3upyeT WH(OpMaLKIo,

TTOCTAB/ICHHBIX 3a/at HeoOXoquM JIst pellieHust [IOCTaB/IeHHOM
OIIK-1. CriocobeH pemiaTh AMMYFO AU [TpoBepka
3agauu. U/1-3yk-1 PaccmaTtpuBaet

TUIIOBBIE 3a/1aUH copep>xanusi PI'P
BO3MO)KHbIE BapHUAHThI PeLleHus 3a/jauu,

ripoeccroHaIbHOM 3amura PT'P
. OLIeHMBasi UX JOCTOMHCTBA U HeJOCTAaTKU.
JlessiTeJIbHOCTH Ha OCHOBe 3HaHUM (cobecenoBaHue)
W/1-1onk-1 icmonb3yeT OCHOBHBIE 3aKOHBI
OCHOBHBIX 3aKOHOB
eCTeCTBeHHOHAYUHbIX JUCLIUIIVH JJ1
MaTeMaTh4YeCKUX Y eCTeCTBEHHbIX
pellleHusi CTaHJapTHBIX 3a/ay B
HayK C TIpUMeHeHrneM
COOTBETCTBUM C HAIPaB/IEHHOCTBIO
MH(}OPMaLIOHHO- .
. npogeccuoHaIbHOU [1eATeTbHOCTU
KOMMYHHUKAI[MOHHBIX T€XHOJIOTHUH
Tabnwiia 7 — Kputepuu orieHKM pacuéTHO-rpahuuecKoii paboThbl
[MToka3arenu KosmyectBo 6asioB
MHUHUMaJIbHOe MakKCHMasbHOe
Cobmoienue rpaduka BeinoaHeHust PT'P 1 2
Cogepxanue PI'P 1 2
3awura PT'P 1 2
AXTHUBHOCTb TIpH BbINO/IHeHUU PT'P wtu npu myOmmuHoM 1 2
3awure gpyrux PI'P
Wroro: 4 8

Ouenka c)opMUPOBAHHOCTH KOMITeTEeHL[MI TP BLITIOJTHEHUU U 3all{iTe pacueTHO-rpaduueckoit
paboThl ocytectssieTcs o 6yiokam: «Cogepskanre PI'P» u «3aturta PI'P».

Kputepuu otieHnBaHUs chOPMUPOBAHHOCTH KOMIIeTeHLIU TIpe/icTaB/ieHbl B Tabsuile 8.
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Tabsura 8 — Kpurepuu ouleHky chOpMHUPOBAaHHOCTH KOMITETEHIIMH 10 pacyeTHO-rpaduueckoi pabore

Koa u HaMeHOBaHMe
WH/IMKaTopa
JOCTYDKEHUST

KOMIIeTeHLIUM (YacTu

KOMITeTEeHLIUN )

Kputepuu ouieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acT KOMMeTeHI 1K)

Ha 0a30BOM ypOBHe

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OLIeHKe
«YZI0BJIETBOPUTEILHO»
50-64% ot
MaKCHMaJIbHOro Oasia

COOTBETCTBYET OL[eHKe
«XO0pOo1I0o»
65-85% oT

MaKCHUMaabHOro Oasa

COOTBETCTBYET OL|EHKE
«KOT/IMYHO»
86-100% ot

MaKCHMaJIbHOro Oasiia

NO-1yk-1 AHanu3upyet
3a/jauy, BbIJesisis ee
6a3zoBbie
COCTaBJISIFOLLIHE,
OCYILIeCTBJISIET
JIEeKOMIIO3ULIUIO 3ajauu
N-2yx.1 Haxogut u
KPUTHUYECKU
aHa/u3upyeT
vH(opMaLuio,
HEoOXOIUMYHO /ISt
pellieHus TI0CTaB/IeHHON
3a/jauu.
N/I-3yk-1
PaccmaTpuiBaet
BO3MOXXHbI€ BaPUAHTHI
pellieHus 3a/jauu,
OLleHUBast UX
JIOCTOMHCTBA U
HeZIOCTaTK!
N-1omnk-1 Mcnionb3yer
OCHOBHbIE 3aKOHbI
eCTeCTBEHHOHAYUYHbIX
JUCLUTIAH J1J1s1
pellieHrs1 CTaHJapTHBIX
3a/la4 B COOTBETCTBUU C
HarpaB/IeHHOCTbIO
ripogecCOHa/IbLHOM
JesITeIbHOCTH

CTyZeHT BBIMOTHUI
PI'P mo koHLja
cemMecTpa; BlajeeT
MaTepHuasioM 10 TeMe
Ha 6a30BOM ypOBHe,
BBIMO/IHATh pacueThbl
T0 CTaTHKe,
KHWHeMaTuKe,
JVHaMUKe, HO
JIOTlyCKaeT
CylLl|eCTBeHHbIe
OIIMOKM B pacueTax,
WCITBITBIBAET
3aTpy/iHEeHUs B TIOWCKe
Y aHasu3e
VMH(pOopMaLuy /151
pellieHust
MOCTaB/I€HHOM 3aJjauH,
WICTI0JIb3YeT 3aKOHbI
TeopeTUueCKOu
MeXaHUKU J1Jis
pelLieHus
CTaHZAPTHBIX 3a/lau

CTyZeHT BbITOIHUI
PT'P B cpok, ocHOBHas
YacTb pacueToB
BBITOJIHEHA C
HeCyIL|eCTBeHHbIMU
OIMOKaMH, CTYZeHT
yMeeT IPUMeHHUTh
aJITOPUTM DeIleHHs
3a7ia4 1o CTaTHKe,
KUHEeMaTHKe U
JVHaMMKe, HO
JI0TyCKaeT HeTOUHOCTH
NIPY UHTErpYpOBaHUU
b depeHMATBHBIX
yPaBHeHUM JBVKEHUS
TOYKH, TIPU 3all[1Te
PI'P mo cymectBy
OTBeyYaeT Ha
TMOCTaB/IEHHbIE
BOTPOCHI, aHA/TU3HUPYeT
3a71a4y, HO UCITbIThIBAET
3aTpyAHEHUs TPy
BbIZIeJIEHUH ee 0a30BBIX
COCTaBJISIFOLIUX,
HaXOJUT ¥ KPUTHUYECKU
aHa/IM3UpyeT
vH(opMaruio,
HeoOXoAUMYHO ISt
pereHust
TOCTaB/IeHHOM 3a/jauu,
paccMmarprBaet
BO3MO)KHbIE BAPUAHTbI
perIeHus 3aJaun, HO
3aTpy/HSIETCS
CaMOCTOSITE/TEHO
BbIOpaTh ONTHUMAJIBHBIN
BapHaHT, UCIOJIb3YeT
3aKOHbBI TEOPeTHUUeCKOU
MeXaHWKH JJIsT
peleHus CTaHJAPTHBIX

3a7au

CTyZeHT BBITTOHU
PT'P B cpok Ge3
OLITHOOK, TPaMOTHO
pelliaeT 3a/lauM 1o
CTaTUKe, KHHEMAaTHKe U
JUHAMUKe, ObICTPO U
rpPaMOTHO aHa/TU3UpyeT
3ajiauy, BbIJessis ee
6a3oBble
COCTaBJISIFOLLINE;
HaXO/IUT Y KDUTUUECKH
aHa/M3upyeT
“H(popMaluio,
HeoOX0AUMYIO /ISt
peleHust
MOCTaB/I€HHOM 3a/jauy;
paccMaTpUBaeT
BO3MO>XHbI€ BaPUAHThI
pellieHys 3a/jauw,
OLleHUBast UX
JIOCTOWHCTBA U
HeJI0CTaTKU;
oripejieNisieT U
OLleHUBaeT
TIOC/IeICTBUSI
BO3MOXXHBIX pellieHui
3ajaun, obsazaer
BLICOKMM YPOBHEM
MaTeMaTHUeCKUX
3HaHUWM TIPU pelleHUur
3ajiau C
nvddepeHIIMpOBaHEM
Y UHTeTPUPOBaHUEM
CJIOKHBIX (DYHKLIUM,
rPaMOTHO UCTIOb3yeT
3aKOHbI TEOPETHUeCKOU
MeXaHUKH /IS
pellieHust 3a/iau 110
CTaTUKe, KUHeMaTuKe U
JMHaMUKe
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3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUA

dopma MpoMeKyTOYHOM aTTecTalyy M0 JUCLIUII/IMHE 5K3AMEH.

OLEHOYHBLIE MATEPUAJIBI 1 CPEIICTBA IJI4 I[TIPOBEPKU
CO®OPMUPOBAHHOCTU KOMITETEHLIMM

YK-1. CnocoGeH OCylIeCTB/IATh INMOUCK, KPUTHUYECKHMH aHA/M3 W CHHTe3 HH(OpMaLuu,
NPUMEHATb CUCTeMHBbIH MOAXO0J /I/If1 PellleHUs MOCTaB/IeHHbIX 3a/ay.

3ajaHus 3aKpPbBITOr0 TUIA

Bbibepume o0uH npasu/ibHbIli GapuaHm omeema

F
A

[ 1)

1. CBsa3b B TOukKe A ¢ E : ;E 7% Ha3bIBaeTco:

[IIapHUPHO-TIO/IBHKHOU
+111aDHUPHO-HETIOABMYKHOM
JKeCTKOU 3a/le/IKOM
I71a/IKOM TIOBEPXHOCThIO

2. JKBMBaJ/IeHTHbIE€ CUCTEMbI — 3TO:

cUCTeMa CHJI, KOTopast, Oy1yuu MIPUI0KEHHOU K TBEPZAOMY TeJly, HaXO/SAIIEMYCS B TIOKO€, He BBIBOJUT
TeJI0 U3 3TOr'0 COCTOSIHUS

+CUCTeMbI CUJI, TIOZ, IeCTBUEM KaXKJ0M U3 KOTOPBIX TBEp/0e Te/l0 HaXOAUTCS B 0IMHAKOBOM
KUHEeMaTUueCKOM COCTOSTHUU

CUCTeMa, JIMHUM JIeWCTBUS BCeX CUJI KOTOPOW pPacro/ioxKeHbl B OJHOM MJIOCKOCTH

CHUCTeMa, JIMHUY JeHCTBUSI BCEX CUJI KOTOPOW PacCIio/IOKeHbI B TIPOCTPAHCTBE

BHIIHHPIH OTKPbLITOIr0 THUIId

Pewiume 3adauy

3. Touka maccoii M = 2 K2 gBUraeTcs no rJaaAKol ropH30HTaILHON MOBEPXHOCTH IO/

AEﬁCTBHEM CHJIBbI F = 6 H s 0e3 Haua/ILHOM CKOpOCTH. 3a Kakoe BpeMs CKOPOCTb TOUYKH

JocTuruer 9 m/c?
Pewenue:

OcHogHoe ypasHeHue ouHamuku: F =m -a

B momenm Hauana deudcerusi: ty = 0; v = 0
F

6
C1€006amenLHO, yCKOpeHUe pagHo: @ = — = — = 3M 2;
m
A v—v, v 9
epemapagHo: At =t —t,=t=—=—-=-=-=3¢.
a a a 3

IIpagunbHblili omeem: 3 C.
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M, M
) ) )
4. B o/iHOM IIJIOCKOCTH PACII0/I0KeHbI TPH Napbl CHJI . Onpeie/IMTH MOMEHT
l'[apbl CHnJ1 M 3 le/l KOTOPOM 93Td CUCTeMa HaXOAI/ITCﬂ B paBHOBECI/II/I, eC/IU MOMEHTHI

M, =510H -m, M, =120 H - m.

Pewenue:  Ycnoeue — paeHosecus: L M;=0. Hmeem: XM;,=—-M;+M,+M;=0,
M,=M,—M,=510—120=390H-m.
IpasunbHbili omeem: 390.
5. Bykcup TsiHeT TpH 0ap)ku pa3/IMYHBIX pa3MepoB, CJIeAyoIye ofHa 3a Apyroi. Cuia Taru
BUHTA Oykcupa F;r B paHHbIM MoMeHT paBHa 18 kH. ComnpoTuB/ieHue BOAbI /|BH)KEHHIO
oykcupa R paBHo 6 KH; compoTruB/ieHHe BO/bI JBIDKeHUIO nepBoi 0ap)xu — 6 kH, BTopoit
O0ap>xu — 4 KH u tperbeii — 2 KH. MMemomuiica B pacnopsDkeHUH KaHAT BbIEP)KUBaeT
0e3omacHo pacraruBawmy cuiay B 2 KH. CKo/IbKO KaHaTOB Ha/|0 MPOTAHYTh OT OyKcHpa K
nepBou 0apxe?

Pewenue. Cuna taru 6ykcupa: F = Fr — R =18 —6 = 12 kH, Tak Kak KaHaT BbIJ|ep)KUBaeT 2

o . 12
KH, To Ko/InuecTBO KaHAaTOB MeXy OYKCHPOM U TiepBoi Oapykeli paBHO: N = — = 6.

IpasunbHbili omeem: 6.

/atime pazeepHymbiii omeem Ha 80Npoc

6. Uto Takoe craTtuka?

IIpasunbHbIli omeem: CTaTUKa — 3TO pa3/ie/l MeXaHUKH, B KOTOPOM M3Yy4aloTCsl METO/IbI PeoOpa30BaHMsI
CUCTeM B 3KBUBaJIeHTHbIE CHCTEMbl U yCTAaHaB/IUBAIOTCS YC/IOBUS PaBHOBECUS CWJI, TIPUIOXKEHHBIX K
TBEPZOMY TeJy.

7. UTo0 Takoe TpaekTopus?

IMpasunbHbili omeem: JIuHWsA, KOTOPYIO OMMCHIBA€T TOUKA TMPH CBOEM [BW)XEHUU, Ha3bIBaeTCs
TpaeKTopueun

Honoanume
2
mvge
8. Ilpu nomomu BbIpAKEHHUA ? HAXO0/UTCA NpU NOCTyNnareJIbHOM
ABHDKEHHUH.

Hpaewleblﬁ omeem: KUHeTU4YeCKasd SHeEPIrusd Tejla.

OIIK-1. Cnioco0eH pemaTh THUIOBBIE 33Jaud NPo(deCcCHOHAIBLHON AesTeIbHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB MaTeMaTHYeCKMX M €CTeCTBeHHbIX HAyK C NpUMeHeHHeM
HH(OpMaIHOHHO-KOMMYHUKALMOHHBIX TEXHO/J0THM.

3aiaHusA 3aKPbITOr0 THIIA

Bbi6epume o0uH npasu/ibHbIl eapuaHm omeema

= .,

g 1

Sl

1. Csa3se B Touke B
+HUTBIO

Ha3bIBAeTCHA:
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I/1aJKOM TIOBEPXHOCTBIO
CKOJTb3SIIIIeH 3a/Ie/TIKOM C 2-MsI CTeIeHsMU CBOOO/bI
HETO/IBUYKHBIM 1LIaDHUPOM

2. Yros1 noBopoTa Tejia M3MepseTcs B:
06

paz

rpajzycax

+ pag, rpagycax

BHAHHI/IH OTKPBITOI'O THUIIA

Pewiume 3adauy

3. Touka maccoii M =4 K2 pBHraercs Mo ropu30HTAALHON NMpaMoii ¢ yckopeanem @ = 0,3t
OmnpejenuTs MOAY/Ib CU/IbI, JefiCTBYIOIell HA TOUKY B HanpaB/eHUH eé JABI)KeHUS] B MOMEHT
spemenn { = 3 C (c Tounoctsio 70 0,1).

t:3c_

Pewienue: ~ HaxomiuM  3HAaueHME  YCKOPEHMS B MOMEHT  BpPEMEHH
a=03t=03-3 = U,QMX 5
C”. Ocuosnoe ypapnenve gunavmuku: F =m-a=4-09= 3,6 H

IpasunbHbili omeem: 3,6 H.

2
4. YrnoBasi CKOPOCTb MaxOBHKa H3MEHSETCS COIr/JIaCHO 3aKOHY a)=7r(6t—t ) Onpepenutb
Bpems [ >0 ocraHoBKH MaxoBHKa.

(6t —t2)=0
Pewenue: mnpu ocraHoBke wmaxoBuka o=0. Ilomywaem ypaBHEHHE :
CnepoBatenbHO t=6 c.

IIpasuabHblii omeem: 6 c.

/atime pazeepHymbiii omeem Ha 80NpPoc

5. UTo 3HaUUT « BpamjaTejbHOe BI)KeHUe TBEepAOro Tesia»?

ITpasunbHbIll omeem: IBWKEHHe TBEPOTO Tejla BOKPYT HEMOABWKHON OCH, TP KOTOPOM Kakue-11bo 2
TOUKM, TIpUHAZJIe)Kallue Tely, OCTalOTCsd B TeYeHHWe BCEero BPEMEHHU [IBW)KEHMSI HEeIO/BWKHBIMH,
Ha3bIBaeTCs BpaljaTe/TbHbIM.

6. Kakwue crioco0bl 3aJaHusl ABVKEHHUS TOYKH CYLIeCTBYIOT?
ITpasunbHbIll omeem: B 3aBUCUMOCTH OT BbIOOpA CHCTEMBI OTCUETa CYIIeCTBYIOT TPU CIOoco0a 3aJjaHus
JIBDKEHUS] TOUKA — BeKTOPHBIM, KOOPAUHATHBIA U €CTeCTBEHHBIN.

Jonoanume

7. /IBM>KeHHe TBepJOro Tejla BOKPYI HEMOJBH)KHOM OCH, NMPH KOTOPOM KakKHe-TH00 2 TOYKH,
NMPUHAJ/IeXalyie Tely, OCTAalTCA B TeueHHe BCero BpeMeHH [BI)KEHHS Heno/BIKHbIMII,
Ha3bIBaeTcs .

IIpasunbHbili omeem: BpalljaTeJbHbBIM.
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OIIK-5. CnocobeH y4yacTBOBaTh B MNPOBEJEHHH 3KCIIEPUMEHTA/IbHBIX HCC/Ie0BAaHHI B
npodeccuoHa/IbHOM /|eATe/IbHOCTH.

3ajjaHMs 3aKPBITOr0 THIIA

Bbi6epume o0uH npasu/ibHbIU eapuaHm omeema

1. PaBHOjeHCTBYHOII|asA CHJIa — 3TO:

Cua, IeMCTBYIOLas Ha MaTepyasbHble TOUKH (Tesa) JaHHOM CUCTeMbI CO CTOPOHBI MaTepHaTbHbIX
TOUYeK (Tes1), He MPUHA//IEXAILUX ITOU CUCTEMe

Mepa MexaHUUeCKOro B3auMOZeMCTBUS TeJl, OTpe/iesisolilas MHTeHCUBHOCTD U HarpaB/ieHue 3TOro
B3aUMO/IeCTBUS

Cuia B3aUMOJIeMCTBUS MeXKAy MaTepraibHbIMKA TOUKaMH (TejlaMH) pacCMaTPHBAaeMOU CUCTeMBI
+cuia, S5KBMBaJIeHTHasi HEKOTOPOU crcTeMe CUJ

2. YcoioBue paBHOBeCHS CXOJALLMXCA CUJT:
+R= Z IEi =0
R=F +F,
W _plw _p
RY =R =R/

BHAaHPIH OTKPbLITOTr0 THUIId

Pewume 3adauy

3. KakuM /Jj0/DKeH ObITh HAMMEHBIIHH Bec Tejla 2 , U1l TOr0 YTo0bI Tes10 1
BecoM 200 H Hauano CKO/Jb3UTHh MO FOPU30HTA/IBHON MJIOCKOCTH, eC/IM K03((ULIEeHT TpeHuUs

ckonbxenusn T =0,2?

Pewenue:
F:rp=f-N=D,2-EDEI=4EIH

Ycaosue Hauana CKOAbMHCEHUS:
= =
Fy=F,=40H

IpasunbHbili omeem: 40 H.

4. OmnpejenuTb B CM KOOPAMHATY X LIEHTPA TH)XECTH NPAMO/IMHENHOr0 0/{HOPO/JHOr0 CTEP)KHA

AB, ec/u 3aganbl KoopauHatel Touek AuB: x , =10cm, x, =40cm.
Pewenue:

Xx. =%, +05 (x5 —x,) =10+0,5-(40—-10) =25 cm

IpasunbHbili omeem: 25 cM
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5. Uersipe rpy3a maccoii M =1ke kaxaplii, coefuHenHble rH6KOI HUTHIO, MepeGpPoOIIeHHO

o o 2
yepe3 HeNoJBHXHbIA HeBeCOMbIH 06/10K, ABMXXYTCA coryiacHo 3akony S =15t". Onpegenurn

N
Al S

KI/IHETI/lquKym Z-)HepI'l/IIO CHUCTEeMbI l"py30B B MOMEHT BPEMEHI/I
t=2c.
2

mv .
Pewenue: 1 = 47 = Zm(S)Z =12 [

[IpasunbHblli omeem:

/atime pazeepHymbiii omeem Ha 80nNpoc

6. Uto Ha3bIBaeTcCs LEHTPOM TSDKeCTH?

IIpasunbHbill omeem: TOUKA TeJia, yepe3 KOTOPYIO MPOXOAUT TUHUS JeMCTBUS PAaBHOAENCTBYIOLEH CH
TSDKEeCTH, JeMCTBYIOIIMX Ha YaCTHIIbl JIaHHOTO TeJa, MPH JIF0OOM TIOJIOXKEeHHWU Tejla B TPOCTPAHCTBe,
Ha3bIBaeTCs LIEHTPOM TSKECTH.

7. UYTo Ha3bIBaeTCA NMOCTyNaTe/J1bHbIM ABH)KeHUeM?

[IpagunbHbIll omeem: ABW)KEHHE TBEPAOTO TeJla, P KOTOPOM JiFo0ast IpsiMast, CBsI3aHHast C TUM TeJIOM,
repemMelaeTcsi, OCTaBasiCb Mapa//ie/lbHOW CBOeMY Hada/JbHOMY  HarpaB/ieHHI0, Ha3bIBaeTCs
MOCTYyIaTe/bHbIM.

Honoanume

8. Yacrora Ko/s1e0aHUM TOUYKH, MOJBEIIEHHOW HA MNPY)XUHe, OMpeje/sieTcs U

HpCIGU/Ibellj omeem: Maccou TOUKH; KECTKOCTLIO IMPY>KHWHBI.

OkoHuaTe/bHbIE pe3ysibTaThl 00yuyeHusi (HOpMHMPOBaHMS KOMIIETEHLMI) OIpPeAesOTCS
TIOCPeZICTBOM TiepeBo/ia 6anioB, HAOPaHHBIX CTYAEHTOM B MPOLIeCCe OCBOEHUS JUCLIMIIHBI, B OL[eHKU:

— 0a30BbIi  ypOBeHb C(OPMUPOBAHHOCTH KOMIIETEHIIUM CUUTAETCS JOCTUTHYTbIM, €eC/d
pe3y/bTaT 00yUYeHHsT COOTBETCTBYET OIleHKe «yZ0B/IeTBOPUTeTbHO» (50-64 pedTHHTOBBIX OasioB);

— TOBBIIIEHHBIN YPOBeHb C(OPMHPOBAHHOCTH KOMIIETEHLIMM CUWTAEeTCs JOCTUTHYTBIM, eC/v
pe3y/bTaT 0OyueHHUs COOTBETCTBYET OIleHKaM «XOpOoIo» (65-85 peMTUHTOBBIX 0asijioB) U «OTIAYHO»
(86-100 pelTHHTOBBLIX OasiIoB).

4 TIOPAOK ITIPOBEJIEHMA ITIOBTOPHOM
IMMPOMEXYTOYHOH ATTECTAIIVIN

dopma NpoMeKyTOYHOM aTTeCcTaluy M0 AUCLIUIIJIMHE 3K3aMEH.

@OH/, OLIEHOYHBIX CpEeACTB J/s1 TIPOBeJEeHUs] TIOBTOPHOW TPOMEXYTOYHOM —aTTecTalluu
(dhopMuUpyeTcsi U3 YKcC/ia OLIEHOUHBIX CPeJICTB 10 TeMaM, KOTOpbIe He OCBOEHbI CTY/IeHTOM.

IlpumeuaHue:

IoroHUTeIbHBIE KOHTPOJIbHBIE WCTIBITAaHUS TIPOBOZSTCS /1T CTYZIeHTOB, HaOpaBImux MeHee 50
0aoB (B cooTBeTCTBUM C «[l0/I0)KEHEM O MOJY/TbHO-DEATUHIOBOM CUCTEME).
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Tabsmija 9 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTHA KOMITETEHITHIA

Koy v HaMeHOBaHMe UHAWKATOPA AOCTKEHUS
KOMITeTeHI[UU
(uacTy KOMITeTeHLUM)

Kputepuu oieHrBaHus cOpMUPOBAHHOCTH
KOMITeTeHLIUM (YaCTH KOMITeTeHLIVN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OILleHKe
«yzoByeTBOpUTenbHO» 50-64%
OT MaKCUMAaJILHOIO Oasia

N-1yk-1 AHanmu3upyet 3a/iauy, Belenss ee 6a30BbIe
COCTaBJISIFOIME, OCYIeCTBIIsAeT JeKOMITO3ULIHIO
3agaun. U/1-2yk.1 Haxogut v KpUTHYeCKu
aHa/IM3upyeT UHGOPMALIMIO, HEOOXOJUMYIO J1/IsT
peliieHus TTocTaBaeHHoU 3agaud. MI-3yk-1
PaccmaTpriBaeT BO3MOJKHbIE BapHaHThI pelleHus
3a/lauu, OLleHUBas1 UX JOCTOUMHCTBA U HeZOCTAaTKHU.
N/1-4yx.1 ['paMOTHO, JIOTUYHO, apI'YMEHTHUPOBaHHO
(dbopmupyeT COOCTBEHHBIE CYXK/IE€HUS U OLIEHKH.
OtnnuaeT GakThl OT MHEHUH, HHTepIpeTaLyii, OLjeHOK
Y T.J. B paCCY)XJEeHUSX JPYTMX YYaCTHUKOB
pesrebHOCTU. M/1-5yk.1 OrpefersieT U OLieHUBaeT
TOC/IeICTBUSI BO3MO)KHBIX pelleHUH 3a1aui.
N/-1onk-1 Vicrionb3yeT OCHOBHBIE 3aKOHbI
eCTeCTBeHHOHAYUHbIX JUCLIUIUIMH JJ1s1 PeLleHus
CTaH/IapTHBIX 33/lau B COOTBETCTBUM C
HarpaB/IeHHOCTHIO MPOQeCcCUOHaNIbHOM /1eaTeTbHOCTH.
N[-lonk-s Y4dacTByeT B 3KCIIepUMeHTa/IbHbIX
WCCIIeIOBaHUSIX 3/IEKTPOOOOPYZOBAHUS U CPE/ICTB
aBTOMaTH3aLu

CTyzeHT BnajieeT HaBbIKaMU aHaMU3a 3aau
10 TeOPeTUYeCKOU MexaHUKe, BbIJeJisist UX
0a30BbIe COCTABJISIFOLIME, OCYIIECTBIIEHUS

JIeKOMTIO3UIIMU 3a/lauk, HaXOTUT
vHbOpMaLYo, He0OXOUMYIO /IJIsT pellIeHuUs
MOCTaB/IEHHOM 3a/lauM, pacCMaTpPUBAeT
BO3MO>)XHbI€ BapUaHThI pellleHus 3a/jauH,
OlLleHMBasi UX JOCTOMHCTBA U HeJJOCTAaTKH,
(dhopmupyeT COOCTBEHHBIE CYXKI€HUS U
OLIeHKH, ompe/iesisieT U OL{eHUBaeT

TMOC/IeZICTBUSI BO3MOYKHBIX PellleHU 3a/lauM,

yMeeT HCIT0/1b30BaTb OCHOBHBIE 3aKOHbI

€CTeCTBeHHOHAYUHBIX AUCLIATIIUH /IS
pellieHus1 CTaHJapTHBIX 3a/jay 110
JIMHaAMUKe, TOTOB yU4aCTBOBAaTh B

TPOBe/IeHNH BbIUMC/IUTEIbHbBIX
9KCIePUMeHTaTbHbIX UCC/IeJ0BaHUM
3JIEKTPOOOOPYZOBAaHUS U CPEZICTB
aBTOMAaTH3aLUU
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