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Taomuna 1

ITacnopT ¢oHAa O1]€HOYHBIX CPe/ICTB

Mopynb
JUCLUITIVHBI

dopmupyemMble
KOMIIeTeHL|UU
WY UX YacCTU

O1jeHOUHbIE
MaTepuasbl
Y CpeJICTBa

KomnmuuectBO

CraTtuka

Kunematuka

JrHamuka

YK-1. Criocoben
OCYIL[eCTBJISITh TIOUCK,
KPUTUYECKUH aHa/u3 U
CUHTe3 MH(pOpMaLuH,
TIPUMEHSITh CUCTeMHbIN
TOAXO0[, AJ/1s1 pelleHust
MOCTaB/IeHHbIX 3a/1au.
OIIK-1. CriocobeH
peliaTh TUTIOBbIE 3a/lauu
ripodeCCUOHATLHOU
JlesiTeJIbHOCTA Ha OCHOBE
3HAaHWUK OCHOBHBIX
3aKOHOB
MaTeMaTHUeCKUX 1
eCTeCTBeHHbBIX HayK C
TipuMeHeHueM
MH(OpPMaIMOHHO-
KOMMYHMKAILIMOHHbBIX
TeXHOJIOTUH.
OIIK-5. CriocobeH
y4acTBOBATh B
TIpOBe/IeHUH
9KCIepUMeHTaTbHbIX
HCCeJOBaHUM B
ripogeCCUOHATLHOM
JlesiTe/IbHOCTH

PI'P
CobecemoBaHue

TCk

22

45

PI'P
CobecemoBaHue

TCk

26

45

PI'P
CobecemoBaHue

TCk

25

88




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVMBbIE

JI/I OOEHKU 3HAHWM, YMEHWI U HABBIKOB JIEATE/IbHOCTHU

B ITPOIECCE OCBOEHUSA JUCLIUII/IMHBI

Tabuna 2 — @opMupyemMble KOMIETeHI[UH

Kopg u OueHouHbIe
Koz v HarMeHOBaHWe UHUKATOPa AOCTUKeHUsT
HauMeHOBaHUe MaTepHaJbl
KOMTIeTeHL[UM (4aCTH KOMITeTeHLH)
KOMIEeTeHL[UU Y CpeJiCTBa
1 2 3
Moayas 1. Ctatuka
VK-1. C 5 N-1yk-1 AHamm3upyeT 3a/auy, Bbijesss ee 6a30BbIe
-1. LIocobeH COCTaBJISIOIIMe, OCYLIeCTBIseT JeKOMITO3ULUIO 3a7jaui.
OCYIIECTB/IATh N-2yx.1 HaxoAuT 1 KpUTHUECKH aHaTU3UpyeT
TIOUCK, KPUTUUECKUH | pH(OpMaL|i0, He0OX0AUMYIO ZJisl pellieHus TI0CTaB/IeHHOM 3awuta PT'P
aHa/u3 U CUHTe3 3agaun. /1-3yk.1 PaccmaTpuBaeT BO3MOKHbBIE BapUAHThI (cobecenoarue)
vHopMaLy, pelLleHUs 3a/lauM, OL|eHUBast UX JOCTOWHCTBA U A
TIPHIMEHSITh Hegpoctatku. N/-4yk.1 I']paMOTHO, JIOTUUHO,
cucTeMHBIH nojixoy, | @PTYMEHTHPOBAHHO ¢dopmupyet COﬁCTPEHHbIe CYK/IeHHs 1
[ peltieHust oueHKU. OT/MuaeT (akThl OT MHEHU, UHTepIpeTaLui,
OLIEHOK U T.Jl. B PaCCYy>K/IeHUSIX IPYTUX YYaCTHUKOB
MOCTaB/IeHHBIX
JesitesibHOCTH. U/1-5yk-1 OripefesisieT U OLleHUBaeT
3afad TMOC/Ie/ICTBUSI BO3MOXKHBIX pellieHu# 3agaun. U/-1omk-1
OITK-1. CriocoGen Vcnonb3yeT 0CHOBHBIE 3aKOHBI €CTeCTBeHHOHAYUYHbIX
: JUCLIMTIIVH /151 pellleHrsl CTaHAAPTHBIX 3a/iau B TecTupoBaHue
PELIATh TUTOBBIE COOTBETCTBMH C HAIPaBIEHHOCTHIO MPO(eCCHOHATLHOM
3afaun JesitesibHOCTH. U/I-1omk-5 Y4acTByeT B BBIUMC/IUTE/IbHBIX
npodecCHoHaIbHON 5KCIePUMEHTAa/IbHBIX UCCIeZJ0OBaHUSIX
JiesiTeNTbHOCTU Ha 3JIeEKTPO0OOPYI0BaHUs U CPe/ICTB aBTOMAaTU3aL[UU
OCHOBe 3HaHUM Mopayasb 2. KuHeMaTuKa
OCHOBHBIX 3aKOHOB N-1yk-1 AHanM3upyeT 3a/auy, Bbijesss ee 6a30Bbie
MaTeMaTHUeCKUX 1 COCTAaBJIAIOLHe, OCYI|eCTB/IAET JEeKOMIIO3ULIUIO 3a/auH. 3amura PI'P
eCTECTBEHHBIX HayK V[I-2yk1 HaxoJuT v KpUTHYECKH aHanmm3upyeT | (cobecesiopanue)
vHopMaL1io, Heo6X0JUMYIO /ISl pellieHus TIOCTaB/IeHHOMH
C IpUMeHeHneM
HH(OPMALOHHO 3agaun. /1-3yk-1 PaccmaTpuBaeT BO3MOKHbIe BapUAHThI
pMall pelLleHUs 3a/lauM, OL|eHUBast UX JOCTOWHCTBA U
KOMMYHHKAL{HOHHbI HegocTtaTku. MI-4yk-1 I'paMOTHO, JIOTMUHO,
X TeXHOJIOrMH. apryMeHTHUPOBAHHO (hOopMUPYeT COOCTBEHHBIE CY>KIEHHUS U
OIIK-5. Cniocoben oueHKU. OT/Muaet (pakThl OT MHEHUW, UHTepIIpeTaLuH,
yuacTBOBaTh B OLIEHOK U T.Jl. B pacCy>X/IeHUsIX IPyTMX YYaCTHUKOB
MpoBeJieHU mesarenbHOCTU. N/-Syk-1 Onpe,qejmeT Y OLleHUBaeT TecTupoBazme
9KCIIepUMeHTa/bHbIX |  OCIE/CTBUS BO3MOXKHBIX pertienuii 3azaun. UJ-1omk-1
MCCITeNIOBaHMI B Vcnonb3yeT 0CHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUYHbIX
. VCLIUTIZIVH [I7IS pellieHHs CTaHAapTHBIX uB
rpoeccroHaNIbHON Amcr AVIAL peLLe CTaHAdp 3a4d .
COOTBETCTBUM C HAllpaB/IeHHOCThIO MPOdeCcCHoHaTbHOM
JiesITeNTIbHOCTU

nmearenbHOCTU. N/1-1omk-5 Y4UacTByeT B BBIUUC/IUTE/IbHBIX
3KCITepUMeHTaIbHbIX UCC/IeJOBAaHUSIX
3/IEKTPO00OPY/I0BaHMS M CPe/ICTB aBTOMATHU3al[U1




1 2 3
YK-1. Criocoben Mogaysb 3. [IluHaMHKa
OCYILIeCTBJISATh
TOUCK, KpUTUUECKUM
aHa/r3 U CUHTe3
uH(opMaLH, 3amura PI'P
TPUMEHATE (cobecenoBaHme))
CUCTeMHbIN MOAX0[]
A1 pellIeHnd N-1yk-1 AHamM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
II0CTaB/IEHHBIX COCTABJISAIOIIME, OCYILIECTBIISIET AEKOMIIO3ULIUIO 3a/IauM.
3afa4 N-2yx.1 HaxoAWuT ¥ KpUTHUECKH aHaTU3UpyeT
OIIK-1. Cniocoben vHopMalrio, He06X0JUMYIO /ISl pellieHus TI0CTaB/IeHHON
peliaTb TUIIOBLIE 3agaun. /1-3yk-1 PaccmaTpuBaeT BO3MOKHbBIE BApUAHTHI
3a/jauu pelLleHUs 3a/jauM, OL[eHUBast UX JOCTOWHCTBA U
HpO(i)ECCI/IOHaJ'ILHOI‘/JI HeJOCTaTKH. M,Z[-4YK-1 I'pamoTHO, /TOTUYHO,
NesATenbHOCTH Ha | APTYMEHTHPOBAHHO ¢dbopmupyet COGCTPEHHI:IE CYXK/ieHHs 1
OCHOBE 3HaHMi oueHKU. OT/Muaet (HakThl OT MHEHWUM, UHTepPIIpeTaLiii,
OCHOBHBIX 3aKOHOB OLIEHOK U T.Jl. B PaCCYy>K/IeHUSIX IPYTUX YYaCTHUKOB
JesitesibHOCTU. U1-5yk.1 OripefesisieT U oLleHUBaeT
MaTeMaTHHIEeCKIX 1 MOC/Ie/ICTBUSI BO3MOXKHBIX pellieHu# 3agaun. U/-1omk-1
€CTCCTBEHHBIX HAYK Vcnionib3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHbIX
C IIpUMEHEHEM JUCLMIUIMH [IJ1S1 pelleHrs] CTaHZapTHBIX 3a7ay B Tecrupoanue

HMH(OPMaLMOHHO-
KOMMYHUKAL[IOHHbI
X T@XHOJIOTHH.
OIIK-5. Cniocobex
y4acTBOBATh B
TIpOBe/IeHU U
9KCTIepUMEHTaTbHBIX
HcciieIoBaHul B
rpogeccuoHaTbHOU
JIesITeIbHOCTH

COOTBETCTBUHU C HaNpPaB/JIeHHOCTbIO NMPOdeCCUOHATbHOM
nmearenbHOCTU. N/1-1omk-5 YUacTByeT B BBIUMC/IUTE/IbHBIX
3KCITeprMeHTaIbHbIX UCC/IeJOBAaHUAX
3/IeKTPO0O0PY/J0OBaHUS U CPEZICTB aBTOMaTH3al[u1

O1jeHoYHbIe MaTepHaJibl M CPe/ICTBA /ISl MPOBePKH
c(popMHPOBAaHHOCTH KOMIETeHLIUH

Mopayns 1. CTaTnKa

CoolecegoBanue

Bonpocbl 015 cobecedogaHusi:

ITapa cun. MomeHT napsl.

YpaBHeHUs paBHOBECUS CXOJSALLENCST CUCTEMBI CUJI.
YpaBHeHUs paBHOBECHSI TIIOCKOU CUCTEMBI CHUJL.
YpaBHeHHs paBHOBECUS IPOCTPAHCTBEHHOW CUCTEMBbI MapasiefbHbIX CHJI.
YpaBHeHUs paBHOBECUS IPOU3BOJIbHOM MPOCTPAHCTBEHHOM CUCTEMBbI CUJL.

PaBHOBecue cucTeMmsnl TeJl.
Teopema o mapasiesibHOM MepeHoCe CUJIBI.

1.  AKCHUOMBI CTaTUKMU.

2.  2.Peakiuu cBsi3el.

3.  IIpoekuwsi CUJIbI Ha OCh.
4,

5.

6.

7.

8.

9. Teopema o Tpex cuax.
10. Pacuet ¢ep™mbl.

11.

12.

13.

Teopema BapuHboHa.
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14. OcHoBHas TeopemMa CTaTUKH.

15. Cnydau npuBefieHHs: IPOCTPAHCTBEHHOM CUCTEMBI CHJI.

16. LleHTp mapasuiesibHbIX CUJI.

17. lleHTp TsDKeCTH.

18. 3kcrepuMeHTa/IbHbIe CIIOCOOBI OTIPe/Ie/IEHUS TTOI0XKEHUS LIEHTPA TSDKECTH.
19. MoMmeHT CU/Ibl OTHOCUTE/IBHO TOYKHU.

20. MoMeHT CUJIbI OTHOCUTEIBHO OCH.

21. TpeHue CKOJIbXeHUSI.

22. 'TpeHue KaueHUs.

KomnbroTepHoe TectupoBanue (TCKk)
Bbibepume 00uH npagu/ibHbIll 8apuaHm u Haxcmume KHonky «/lanee»

F
A

L1 3 1)

CBs3b B TOuKe A Ha3bIBaercH * : E ; ; ! 7%:

LIaPpHUPHO-TIOABM>KHAA
+I1apHUPHO-HeNOABIKHAas
JKeCTKasd 3a/iejiKa

r1aKasa roBepXHOCTb

N2

[ ; 1)

CBa3b B TouKe B Ha3bIBaercsa 7 E E ; ; !;

+IIapHUPHO-TIOABW>KHAsA
LIdPHUPHO-HETIOABM>KHAA
JKeCTKasd 3a/ie/iIKa

r1aKasa roBepXHOCTb

A i

x OB

CBa3b B Touke B Ha3bmaeTca7Q \

HeTIOJIBM>KHBIN IIIapHUP
+HeBeCOMbIN CTep)KeHb
TMO/IBVYKHBIH 1IIapHUD

Ny

Y ] B
CBs3b B TOUKe A Ha3bIBaeTCs? d;;’-b \ :
+HeIoBW)KHBIM 1IapHUD
HeBeCOMbI CTep>KeHb
TMOZABW)KHBIN 1LIaPHUD
B
LLLLr
I

CBa35b B ToOuke A Ha3bIBaeTcs



CKOJIb3sII[ast 3a/ieJIKa C 2 CTerneHs MU CBOOO/IbI
HeTIO/IBM>KHBIN IIIapHUP

TO/IBMXKHBIH 1IIapHUD

+CKOMb3s1ast 3a/ie/1Ka C 1 CTerneHbt0 CBOOOABI

Ll
"’”"’/
A

Cas3b B Touke B Ha3bIBaercs

CKOJIb3sII[ast 3a/ieJIKa C 2 CTereHs MU CBOOO/IbI
HeTIO/IBM)KHBIN IIIapHUP

+TI0JBVKHBIN IIIapHUP

CKOJb3siLIjasi 3a/ieJKa C 1 CTerneHbt0 CBOOO/BI

C

Sl

CB#a3b B TOUKe A Ha3bIBaeTCA
HUTh

riazikasi IOBepXHOCThb

+ CKoJb3siIIias 3aZie/ika C 2-Msi CTereHsIMU CBOOO/IbI

HeTO/IBM)KHBIN IIIapHUP

C

Sl

CBa3b B Touke B Ha3bIBaeTcs
+HUTh

rJ1ajikast IOBePXHOCTh
CKOJb3sI[asi 33/1eJIKa C 2-Msl CTeTleHsIMH CBOOO/bI

HeTIO/IBM)KHBIN II1apHUP

C

Sl

CBa3b B TouKe C Ha3bIBaeTCs
HUTb

+T/lajKasi IIOBEPXHOCTb
CKOJIb3SIIIIast 3a/le/iKa C 2-Msi CTeTeHsIMU CBOOO/IbI
HeTO/BWKHBIM 1IapHUD

Peakius riiajkoi MoBepXHOCTU COCTOMUT H3:
JIBYX COCTaBJISIFOIIIMX HarpaBJ/IeHU 10 0CSIM KOOpAUHAT
CHUJIbl, TIePIIeHAUKYISIPHOM TTIOBEPXHOCTU ¥ MOMEHTa

+CHUJIbI, HaHpaBHEHHOﬁ I10 06H_161>'I HOPMAJIX K TeJ/ly U TTIOBEePXHOCTHU



A 4 BD; D
f C&ﬁa“
CBA35b B TOUuke A Ha3bIBaeTcs :

HEBEeCOMBIW CTep)KeHb
ry1ajKast I0BepXHOCTb
+)KecTKasl 3ajjeJika
HeTIO/IBM)KHBIN IIIapHUP

o

4 Bo; D
1 C’v“
CBa3b B Touke B Ha3bIBaercsa

+HeBeCOMbII CTep)KeHb
r/1ajKast I0BepXHOCTb
)KecTKas 3a/iesika
HeTO/IBM)KHBIN IIIapHUP

A 4 BD; D
7 f’u;a“
CBa3b B Touke D Ha3pIBaeTcs

HEBEeCOMBIW CTep)KeHb
+T/laJKasi IIOBEPXHOCTb
JKecCTKas 3a/le/1Ka
HeTO/IBUKHBIN LLIapHUP

CraTuKa — 3T0 pa3fie/1 MexaHUKH, B KOTOPOM:

Y3yyaeTcsl JB)KEeHME MaTeprabHbIX TeJl B IPOCTPAHCTBE B 3aBUCMMOCTH OT JIeMCTBYIOLLUX CHJT
M3yyaeTcsi JB)KeHHE MaTepualbHbIX TeJl B IPOCTPAHCTBE C TeOMEeTPUUYECKON TOUKM 3DeHHs], BHEe CBSI3U
C CUJIaMH, OTpeJie/ISIFOLIMMU 3TO [IBIDKEeHUe

+U3y4aloTCs METO/bI MPeoOpa30BaHUsI CUCTEM B SKBUBAJIEHTHbIE CICTEMBI U YCTAHABIUBAIOTCS YCIOBUS
PaBHOBECUSI CUJI, TPUJIOXKEHHBIX K TBEPJOMY Tely

JKBHBA/IECHTHaA cMCTeMa — 3TO:

cUcTeMa CUJI, KoTopasl, OyZyuu MpUI0KEHHOM K TBEPJIOMY Tejly, HaXOZSILeMYCS B TIOKOe, He BbIBOAUT
TeJI0 U3 3TOr0 COCTOSIHUS

+cucTeMa CUl, TIOJ, IeiCTBUEM KaXK[0W U3 KOTOPBIX TBep/j0e Teji0 HaXOAUTCS B OAMHAKOBOM
KUHEeMaTUueCKOM COCTOSTHUU

CUCTeMa, TMHUM IelCTBUS BCeX CUJI KOTOPOU pacrioyioXKeHbl B OJJHOM MJI0CKOCTH

cUcTeMa, TMHUM IeMCTBUS BCeX CUJI KOTOPOU PacrioyioyKeHbl B IPOCTPaHCTBe

AKcuoma PaBHOBeCHA ABYX CHJI:

nona I,ELEI\/JICTBI/IEM B3dMMHO YPABHOBEIIMBAOIINXCA CUJI MaTe€PHUA/IbHAA TOUKA (TEIIO) HaXOoauUTCA B
COCTOAHHWH ITIOKOSA WIN ABWXXETCA IMMPAMO UJIN pABHOMEDHO

I,ELEI\/JICTBI/IE CHUCTEMBI CWUJI HA TBEPAO0eE TeJI0O He USMEHUTCS, eCJ/IN K Heil MpHUCOeUHNUTL UJIN U3 Hee
HNCK/TIOUYNUTb CUCTEMY B3dMMHO YPdBHOBEIINWBAIOINUXCA CUJT

+1Be CUJIbl, IPUIO’KEHHBIE K TBEPAOMY T€/y, B3aUMHO YPAaBHOBEILMBAIOTCS TOJIBKO B TOM C/lydae, eciu
HNX MOJYJIM PaBHBI X €CJIM OHU HAIlPpaBJIEHEI 110 O,ELHOP’I HpHMOﬁ B IIPOTHBOIIO0J/IO’KHBIE CTOPOHBI



paBHOZIeHCTBYIOI[asi IBYX IePeCceKaroliXcst CUJI IIPUJIOKeHa K TOUKe UX MepeceueHus U M300pakaeTcst
[MarOHasIbIo TapasiienorpaMMa, IOCTPOeHHOT0 Ha 3TUX CUax

PaBHo/ielicTByI0II|as CH/Ia — 3TO:

cuia, JelCTBYIOLasl Ha MaTepuasbHble TOUKU (Tesa) JaHHOM CUCTeMbI CO CTOPOHBI MaTepraIbHbIX
TOueK (Tes), He IPUHAA/IEXALUX 3TOW ChUCTeMe

Mepa MexaHM4eCKOro B3auMO/IeMCTBUSA TeJl, OTIpe/ieNstollas UHTeHCMBHOCTb U HarlpaBJ/ieHre 3TOr0
B3aUMO/IeNCTBUS

CuWJIa B3aUMO/IeMCTBUS MeXX/ly MaTepua/IbHbIMU TOUKaMH (TeraMH) pacCMaTpUBaeMoOM CUCTEMBbI
+cuna, SKBUBaJieHTHas HEKOTOPOW CHUCTeMe CHJT

YPaBHEHI/Iﬂ pPaBHOBeCHA CXO,Z[H]J_IQI‘;ICH IJIOCKOM CHCTEMBI CWI, UMEKT BHU/L:

DX=0,>Y=0,>m=0,%m,=0,%m =0
2Z=0,>m=0,%>m =0
>X=0,>Y=0,>M,4=0

+>X=0,>7=0

Y c/10BHe paBHOBECHS CXOAIMXCS CHIL:
+R = Zﬁl =0
RoF +F,

W) _ pw) _ pu)
R = Ry =R

z

YPaBHEHI/IH pPaBHOBeCHA CXO,Z[H]J_IQI‘;ICH HPOCTP&HCTBEHHOﬁ CHUCTEMBI CHJI, UMET BU/L:

DX=0,>Y=0,>m=0,%m,=0,>m =0
2 Z=0,>m=0,>m =0
DX=0,>Y=0,>M,=0
+>X=0,>Y=0,>7Z=0

YPaBHEHI/Iﬂ pPaBHOBeCHA l'[pOPI3BOJ'leOﬁ IJIOCKOM CHCTEMbI CWI, HUMET BHU/:

DX=0,>Y=0,>m=0,%m,=0,%m =0
>Z=0,>m=0,>m,=0
+>X=0,>Y=0,>M,=0

>X=0,>7=0

Yka3atb nepByio (opmMy yc/10BHsI paBHOBeCHS IVIOCKO# CHCTeMBbI CHIL:

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

+>X=0, YY=0, >M,=0

DX=0, YM,=0, > M,=0

dDM,=0, YM,=0, > Mc=0

CraTnuecku Heornpeae/IMMbIMHA HA3bIBAKOT 3d/1da4Yd, B KOTOPbIX:

MO>KHO HaMTH XOTs ObI OJHY HEN3BECTHYIO pedKIUIO
+4YLC/I0 HEU3BECTHBIX peaKL[I/Iﬁ TMpeBbIIIAET YN CJIO ypaBHeHHﬁ PaBHOBeCHUA

9



MO>KHO HalTH BCe HEU3BECTHLIe peaKuuu cBs13eid
YHCJ/IO HEeNn3BeCTHBIX peaKL[I/If/ll MeHbIIIe Yrc/ia ypaBHEHI/If/i paBHOBeCHA

Hapbl CHJI, JIeXKalnue B OAHOFI IJI0CKOCTH, JKBUBA/IEHTHBI, €C/TH HX MOMEHTBI:
UMC/IEHHO paBHBIL

+4YHCJ/IEHHO PaBHbI U OJWUHAKOBEI I10 3HAKY

OOWHAKOBEI 110 3HAKY

OCHOBHOM XapaKTepHCTUKON Napbl CHJI, MEPOH ee MeXaHUYeCKOro ieMCTBUS, SIBJISIETCA ee:
TJIOCKOCTh IeMCTBUS

PaBHO/IENCTBYOILAs

+MOMEHT

MomeHT napbl CiJI, 5KBUBA/ICHTHOM AAHHOM CHCTeMe Map CWI B NPOCTPAHCTBe, PaBeH:
tM=M+M,+.+M,
M=>%M,

> M, =0

fx

P

X4

OHPE,E[EJII/ITB MOMEHT CHJIbI OTHOCHUTE/IBHO Hd4Yd/ld KOOPpAUHAT O x, eC/im CMJ/ia

3d/ildHa MMPOEeKIIUAMHU Fx: Fy =210H U U3BECTHBI KOOPJAWHATHI TOYKH IIPH/IO)KEHUA CHJIbI

x,=y,=0lm:

+0

21

21

4
AN
~
Y
Y
*

K BepiinHe A KBa/ipaTHOU NJIACTHUHBI B , AJIMHBI CTOPOH KOTOPO#i paBHbI 0,2 M,

npunoxena cuna [ =150 H . OnpegenuTs MOMeHT 3Toii CH/IbI OTHOCHTETLHO TOUKH B.
+m (F)=—F - AB-cos(45°)=—2121 H - u
m (F)=F. AB-cos(45°)=2121 H - u

m (F)=—F-AB=-30 H-u

B

10



)

P

Cuna F' =420 H , npunoxennas B Touke A () x, nexxut B naockoctu Oxy.

OmnpejenuTs MOMEHT CHJIbI OTHOCHTE/ILHO TOUYKH O, ec/i KOOpAUHATBI X | = 02m,y = 03 M n

yroa a =30".
+mO(F):F-cosa-yA+F-sina-xA =151H - m

~

mo(_):—F-cosa-yA —F-sina-x, =-151H-m
mo(_):—F-sina-yA —F-cosa-x, =-1357H -m

OHPE,E[EJII/ITB IJIaBHBIN BEKTOP IJIOCKOM CHCTEMbI CHAJI, €C/IM 3d/JdHbI €ro MMpoeKIiuu Ha

KOOp/AMHATHbIE 0CH Rx =300H , Ry =400 H

+500
300
400

—lf_)

. iy = K

Ha apky AB peiicrByer napa cun (F, F, ) u cuna I 't Onpepenutn
CyMMy HX MOMEHTOB OTHOCHTE/IBHO TOUKH A, ecm cusl =4 H, F, =2 H , paguyc r =2 m,

mwieao CD=1,5 m:

+-11
-8
-3
11
.E\—'f_': .ﬂfj‘ﬁ‘
MD ) )
B OHHOI‘/’I IVIOCKOCTH PacCIio/I0OKEHDbI TPHU IdPbI CAJI . Ol'lpe/:[eJII/ITb MOMEHT IIdPbI

cun M, npu KoTopoM 3Ta crcTeMa HaXOAUTCsA B paBHoBecuH, eci Momentbl M| =510 H - m,
M, =120H - m

+390
510
120

11
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——
+«

K BeplHIMHaM KBaJApaTd }'2 }3 MPUI0KEeHbI Ye€ThbIpe CU/IbI

F=F, =F, =F,=1H.Onpegenurb Mojy/ib paBHOJEHCTBYIOILe}i 3TOi CHCTEMBI CHIL
+2

0
4

g/ ty

A

Ha 6pyc BC, 3aKkpenieHHbIH B apHupe A » AeUCTBYIOT
BepTuKanbHbie cuabl [ =4 kH u F,. Onpepennts cuny F, B kH, Heo6xoaumyso st TOro,

4T06KI GPYC B NM0/I0)KeHHH PaBHOBeCHs! ObI/1 TOPH30HTANBLHBIM, eciu paccrosausa AC =2 u,

AB=6 m.

+12
24
32
q
I |
A C &B
VAN =

Ha ogHopouyio 6aiky AB , Bec Kotopoii G =20 kH , gelicTByer

pacinpeje/eHHasA Harpy3Ka MHTEHCHBHOCTbIO § = 0,5«kH/ m. Omnpepenuts B KH peaknuio onopsl
A, ecu gmael AB=6 m, AC = BC.

+R,=(G-BC+q-BC*/2)/ AB=104 H

R, =(G-BC+q-BC/2)/ AB=10,13H

R,=(G-BC+q-BC)/AB=1025H

M M,
=\ Vd
A B
>/, N2
Ha 6aKy, armuHa Koropoi [ =3 u , AefiCTByeT mapa CUJI C

momentamu M| =2 kH -m u M, =8 kH - m. Onpepemuts B KH Moayb peakuuu onopsi B.
+2

3,33

0

8

12



M, M,

~ \| ;/ |
KoHco/ibHas Gaska / \ Harpy)xeHa mapamu CH/I C MOMEHTaMH
M =1790 H -m u M, =2135 H - m . OnpegeMTH MOMEHT B 3a/ieJIKe.
—-345
1790
2135
+345

IlpeenbHYIO CH/Ty TPEeHUS MOXKHO ONpeAeTuTh 1o ¢opmyJie:

F=mg
+ F:np = f;InN
F=Rsinax
A
Fa a
2
Kakum AO0/DKeH GBITB HAaUMEHLIIINHI Bec Teia 2 s AJIA TOT0 ‘-ITOGLI Tes1io 1

BecoMm 200H Haua/io CK0/Ib3UTH 0 FOPU30HTA/IBHOM IVIOCKOCTH, eC/IU KO3()GUIUEeHT TPeHus
ckonbxenus f =0,2?

+40

100

200

Touka Tesa, yepe3 KOTOPYI0 NPOXOAUT JIUHUA /IeCTBUSA PaBHO/AENCTBYIOLIEN CHJI THKeCTH,
AEMCTBYIOIIUX Ha YaCTHUIIbI JAHHOI'0 Te/Ia, PH JII000M I0/I0)KEHUH Te/Ia B MIPOCTPAHCTBe,
Ha3bIBaeTCsl LIEHTPOM:

+TsDKeCTU

Macc

VHEePLUU

yAapa

OHPE,E[EJII/ITB B CM KOOpAHHATY .X'C LEHTPA THAKECTHU HPHMOHHHeﬁHOFO OJHOPOJHOI'0 CTEPIXHA AB,

ec/Iu 3ajjaHbl KoopAuHaTe! Touek AuB: x , = /0cm, x, =40cm.
+25

50

10

40

13



A
A
5
OmnpeaenuTs B CM KOOPJMHATY ) LEHTPA TSKECTH KpoHmTeiina’ D x, cocrosmero u3

oanopoaubix crepxHeir AB=02m, BD=0,Im u DE = 0,06 v , iMe0IuX 0JiuHAKOBbIH
JIMHEeHHBIN Bec.

+6,06

0,0606

4,33

7.27

uy

a—3
X

O/JHOPO/IHOM TJIACTUHBI:

OHPE,E[EJII/ITB KOOpAHUHATy .X'C LEHTPA THKECTH

-1
+1
0
V, M
B
F X, CM
OmnpejeuTh B (M KOOP/MHATY ). IeHTPa TSHKeCTH KBajpara M ;. u3

HeBeCOMBIX CTep)KHell C rpy3amu maccoit m , = 2ke , m, = 3xke, m, = Ixke, m, =4k, ecm

AO=0E =30cm.
10

40

28

+15

14



Tabmmua 3 — KpuTepuu orjeHKM chOpMHUPOBAHHOCTH KOMIIETeHLUM

Kog 1 HaumeHOBaHMe
WHJUKaTopa
JIOCTVKEHUST

KOMITeTeHLIUU (YacTH

KOMITEeTEeHLIUN)

Kputepuu orjeHrBaHusi cHOPMUPOBAHHOCTA KOMITETEHLIUN

(4acTy KOMIIeTeHLIMH)

Ha 6a30BOM YpOBHE

Ha MOBLIII€EHHOM YPOBHEe

COOTBETCTBYET OLIeHKe
«yJJOBIETBOPUTE/ILHO»
50-64% ot
MaKCUMaJIbHOT o Oasia

COOTBETCTBYET OLIEHKe
((XOpOLHO))
65-85% ot

MaKCUMaJIbHOTO Oasia

COOTBETCTBYET OLIEHKe
«OTJIAUHO»
86-100% ot

MaKCUMaJIbHOTO Oasia

NO-1yk-1 AHanusupyet
3a7iauy, BhIZess ee
6a3oBble COCTaBJISIO-
1111ie, OCyIIeCTBIIseT
JIeKOMITO3ULIMIO 3a/1auul.
N-2yk1 Haxomut n
KPUTHUECKU
aHanM3upyeT
MH(opMaLuIo,
HeoOXoAUMYI0 [ijist
pereHus
TIOCTaB/IeHHOM 3a/jauM.
NO-3yx1
Paccmarpusaer
BO3MO>KHbIE BapUaHThI
peleHMs 3a/iauy,
OL|eHMBasi UX
JIOCTOMHCTBA U
HeJ[0CTaTKH.
N-4yk1 I'pamotHO,
JIOTUYHO,
apryMeHTUPOBaHHO
dbopmupyet
cobCTBeHHbBIE
CY>KJeHUsI U OL|eHKU.
Otnyaet (akThl OT
MHeHUH,
VHTeprpeTaLyi,
OL|eHOK U T.[. B
pacCy’>KIeHUsIX JPyTrux
yUYaCTHUKOB
JieaTeIbHOCTH
N -5yk-1 Onpepenser
¥ OLleHUBaeT
TIOC/Ie/ICTBUS
BO3MO>KHBIX pelleHUi
3a7aun
U[-1onk-1 Ucrionbs3yet
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX
JUCLIUTITVH JI7IST
pellleHus CTaHJapTHBIX
3a7lad B COOTBETCTBUU
C HarpaBJ/IeHHOCTHIO
nipoeccuoHaIbLHOM
JieaTeIbHOCTH
NAO-lonk-s YuacTteyer B
5KCIIepUMeHTaIbHbIX
UCCTIeJOBaHUSIX
3/1IeEKTPO0OODPYAOBaHHUS
Y Cpe/ICTB
aBTOMaTHU3aL{UH

CTyieHT, B OCHOBHOM,
BJIafieeT MaTepUasIoM T0
TeMe, aHaJIM3UPYeT
3a/1auM 10 CTaTHKe,
OCYILIeCTBJISIET
JIEKOMIO3HULIMIO 3a/IauH,
HaX0/IUT UH(HOPMALIUIO,
HEOOXOIUMYIO ZIJIst
pelLeHust TOCTaBIeHHON
3a/1auM, pacCMaTpUBAET
BO3MOYKHbIE BapUAHThI
pelleHus 3a/auu,
dbopmupyet
CoOCTBeHHbIE CYXK/eHHUsI
Y OLIEHKH, OTIPeZeNisieT 1
OLIeHUBAET TOC/Ie/ICTBUS
BO3MOYKHBIX PeLlIeHu
3a/lauM, 3HAeT OCHOBHbIE
3aKOHBI
eCTeCTBEHHOHAYYHbBIX
JUCLUTUTUH JIT51
pellleHUs] CTaHJAPTHBIX
3a/1au 10 CTaTHKe, 3HAeT
MEeTOZUKY TIPOBe/IeHUsI
BBIYMCJTUTE/TBHBIX
3KCIePUMEHTAIbHBIX
HCCcef0BaHUM
3/1IeEKTPO0OODPYA0BaHUS U
CpeJCTB aBTOMaTHU3alu1

CTyZeHT Mo CyL[eCTBY
OTBeuaeT Ha
TIOCTaB/IeHHbIe
BOIPOCHI, 6e3 o160k
pelllaeT 3a/lauu 1o
orpefie/IeHUI0 peakLyi
OTOp B KOHCTPYKLIUSIX,
HO JIOTTyCKaeT
HETOYHOCTH TIpH
COCTaB/IEHUU U aHa/TH3e
paCueTHBIX CXeM, TIpH
paccMOTpeHUH
BO3MO>KHBIX BApUAHTOB
pelieHUs 3a7iau 110
pacuety depm;
OCYIIIeCTBJIsIET
JIeKOMITO3ULIHI0
3a/lauy, HaXOJUT U
KPUTHUECKU
aHanM3upyeT
MHopMaLuio,
HEeoOX0AuMYyt0 15t
pereHus
MOCTaB/IeHHOM 3a/jauH,
paccMaTpuBaeT
BO3MO>KHbIE BapUaHThI
peliieHUs 3a7iauy,
OL|eHMBasi UX
JIOCTOMHCTBA U
HeJ|0CTaTKHy,
dbopmupyet
cobCTBeHHbIe
CY>KJieHUsI 1 OL|eHKH,
oTnvaeT GakThl OT
MHEeHWU, orpezienseT U
OL|eHHBaeT
TIOC/Ie/ICTBUS
BO3MO>KHBIX DelleHHi
3ajlauy, UCTIOMb3yeT
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX
JUCLIUTITVH JI7IST
pereHus
CTaH/apTHBIX 3ajad,
3HaeT MeTOAWKY
TIpOBeJieHusT
BBIUMC/TUTE/TBHBIX
5KCIIepUMeHTaTbHbIX
HCCef0BaHUM
3/1IeEKTPO0OODPYAOBaHMUS
Y CpPe/iCTB
aBTOMaTHU3aL[UH

CTyJgeHT TrpaMOTHO U
ObICTpO OrpefiesnsieT
peakLiu Orop MpH
pacuete (epMm, rpu

00BbEMHOM Harpy>KeHUH
00LekTa, 000CHOBAHHO

TIPUMeEHsIET OCHOBHBIE

aKCHOMBI CTaTUKU TIPH

pelieHUH 3a7iay; obsazjaer
BLICOKHUM YPOBHEM
MaTeMaTUUeCKUX 3HaHWUH,
MIPUHUMAET aKTUBHOE
yuacTHe B Xo[ie
TIPOBE/IEHUST
MIPAaKTUYECKOTO 3aHATHS,
MpaBU/IbHO OTBeYaeT Ha
TIOCTaB/IeHHbIe BOTIPOCHI,
aHanM3upyeT 3a/auy,
BbI/lesisisl ee Da30BbIe
COCTaBJISIIOIIINE,
OCYIIIeCTBJIsIET
JIeKOMITO3ULIMIO 3a/1auH,
HAXO/IUT U KPUTHUECKU
aHanM3upyeT
MH(opMaLuIo,
paccMaTpuBaeT
BO3MOKHbIE BAPDHAHTHI ee
pelleHys1, OL[eHUBasi X
JOCTOMHCTBA U
HeJJ0CTaTKH, TPaMOTHO,
JIOTHUYHO,
apryMeHTHPOBaHHO
dopmupyeT cOOCTBEHHbIE
CY)XX[IeHWSI U OL|eHKH,
oTnvaeT GakThl OT
MHEHUH, oTipezie/isieT U
OL|eHMBaeT T0C/Ie/ICTBUS

BO3MOYKHBIX pellleHr

3ajlau, rpaMOTHO

WICTIO/NB3YeT aKCUOMBbI

CTaTHKH [I/sI PelleHust

3a7lau B COOTBETCTBUU C
HarpaB/IeHHOCTHIO
nipoeccuoHaTbLHOM

JleATeIbHOCTH, FOTOB

yuacTBOBaTh B
9KCTIePUMEHTATbHBIX
UCCTIeJOBaHUSIX
3/1IeEKTPOOOODPYA0BaHUS U
CpeJiCTB aBTOMaTHU3aL{UH
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Mopayas 2. KunemaTuka

CoolecegoBanue

Bonpocbl 015 cobecedogaHusi:

BekTopHbiii criocob 3afaHust IBWKEHUSsI.

KoopayHaTHbI# c110co6 3a/jaHust JBHXKEeHUSI.

EcrecTBeHHBIN cr1ocob 3a/jaHust ABMKEHUSL.

EcTecTBeHHbIe OCH KOOpAUHAT.

CKOpOCTb IpU BEKTOPHOM CII0CO0€ 3a/laHusI BYKEHUSI.

CKOpOCTb 1pY KOOPAWHATHOM CTIOCO0€e 3aIlaHusl JBVKEHUSI.

CKOpOCTb TpU eCTeCTBEHHOM CI1oco0e 3a[jaHus! IBH>KEHMSI.

YckopeHue Mpy BEKTOPHOM CITOCO0e 3a/jaHust BMYKEHUSI.

YckopeHue TPy KOOPIUHATHOM CI1oco0e 3a/jaHusl IBUXKEHHUS.

0. YckopeHMe TIpH eCTeCTBEHHOM CIIOCO0e 3alaHusl IBYKEHUSI.

11. .YacTHble cy1yyau [ABWKEHUS] TOUKHU.

12.. 3aKOH paBHOMNIEPEMEHHOI0 JABWKEHUSI TOUKH.

13.. IloctymnarensHoe JBWKeHNWe TBepLoro Tesa.

14. BpaujatenbHoe [BIDKeHME TBEpZOro Tesa. YTJIoBasi CKOPOCTb U YIJI0OBOe YCKOpDEeHHe.
15.. CKOpOCTb pH BpaliaTeabHOM JBKeHUH. PopMysia Suepa.

16.. YckopeHue 1ipu BpalljaTe/IbHOM [IBUKEHHH.

17.. 3aKOH paBHOIIepEMEHHOI' 0 BpalljeHusl.

18. . [InockonapasnnensHoe IBWKeHUe TBEpAOro Tesa.

19. Teopema 0 CJ10’keHUY CKOPOCTEeH TPH IJIOCKOTapasiie/IbHOM JABWKEHHWU TBEPJOro TeJa.
20. . IlnaH cKkopoCTeH.

21. MrHoBeHHbIM 1ieHTp ckopocTteit (M.L.C.).

22.. TeopeMma 0 CJI0’KeHUM YCKOPEHUH MPU IJI0OCKOTapaslie/IbHOM JBWKEHHWH TBEPZOro TeJa.
23. . [1naH yckopeHU.

24. MrHOBeHHbIH 1jeHTp yckopeHul (ML.ILY.).

25. Ceprueckoe aBr>KeHHe TBEPZOIO Tera.

26. . CKOpOCTb TOUKH U YTJI0Basi CKOPOCTh Tejia py C(hepruueckoM ABHKEHUU.

HLPONUALNE

KomnbroTepHoe TectupoBanue (TCKk)

Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»
3aK0H paBHONEPEMEHHOI'0 KPUBO/IMHEHHOTO IBH)KeHHUS:

+S=S,+Vitar/2
S=Vt
S:Asin(kt+a)
S=S +Vitar’ /2

BeKTOpHbBIH Crioco0 3aJaHus ABWKEHHUSI TOUKH 3aK/TI0YAeTCs B 3aJaHHM:
+BeKTOp-QyHKUUU 7 = 7 (t)

TpexX KOOpPAWHAT KakK (YHKLMI BpeMeH!

TpPaeKTOPUH, Hauasa 0TCUeTa, [OJI0KUTETbHOr0 HallpaB/IeHUsT; OTCUeTa U 3aKOHA [JBHKEHUSI

EcTecTBeHHBIH CrI0CO0 3a/JaHHUsA ABWKEHHUSI TOUKH 3aK/TI0YAeTCsA B 3aJaHUM:
BeKTOP-PyHKUUU 7 = 7 (¢)

TpexX KOOpPAWHAT KaK (YHKLMI BpeMeH!

+TpaeKTOpPUH, Hauaia 0TCUeTa, [OJI0KUTETbHOr0 HallpaB/IeH!sl 0TCUeTa U 3aKOHA JBYKEHUS

KOOP,E[I/IHaTHLIﬁ C1roco0 3d/ldHUMA ABH)KEHHUA TOUKH 3dK/TI0OUYAeTCA B 3dldHUH:
16



BexTop-pyHKmH 7 = 7 (1)
+KOOpAUHAT KaK (yHKLMI BpeMeHU
TPaeKTOPUH, Hauasa 0TCUeTa, OJ0KUTE/IbHOr0 HarlpaB/IeH!s OTCYeTa U 3aKOHa [IBHKeHUs

Bbi0OpaTh (hopMyJ1y /1A HAX0XKAEHHs KacaTe/IbHOr0 YCKOPEeHH .

v2

p
d2s
dt?

BbiOpaTh (hopMy/y /1A HAX0XKAEHHS HOPMA/ILHOI'0 YCKOPEHHA.

v2
+_

Jo)
d2s
dt?
dv

dt

JIBH)KeHHe TOUKH ONMCHIBAETCA YPaBHEHUAMH: X = 2Sin (3t)+1 ; y=3 cos(3t)— 1. TpaekTopuei

TOUKHM ABJISAETCH:
nipsiMast

napabosia
+3JIJIUIIC
runep6osia

JIBHIKEeHHe TOUKH ONHMCHIBAETCH yPABHEHHAMH: X = 28in” (3t) +1; y=3cos’ (3t) —-1.

TpaeKkTopHel TOUKH AB/IAETCH:
+TpsiMast

napabosia

3JUTUTIC

runep6osia

2 .
JIBM)KeHHE TOUKHU ONMCHIBAETCA ypaBHenuamu: x =2t +1; y =3t" —1. TpaekTopueii Touku

ABJIAETCH:
nipsiMast
+mapabosia
3JUTUTIC
runep6osia

JIBH)KeHHe TOUKM Ha3bIBaeTCsl paBHOMEPHBIM, eC/In:
& = const
W = const

17



+v = const
a = const

Z[BI/I)KEHI/IE TOUYKH HA3bIBAETCHA PABHONI€PEMEHHDBIM, €C/IA:

& = const
W = const
Vv = const

+ (,ZT =const

ABI/I)KEHI/IE TOUYKH HA3bIBAETCHA PABHOYCKOPEHHbIM, €C/IN:
v=const, v,/a_<0
a =const, v./a <0
T 0 T
v=const, v,/a_>0

+a =const, v /la >0
T 0 T

I[BI/I)KEHI/IE TOUYKH HA3bIBAETCA PABHO3dM€E/JJIEHHBIM, €C/IN:
v=const, v,/a_<0

+a =const, v /la <0
T 0 T

v=const, v,/a_>0

JInHMSA, KOTOPYIO ONMCHIBaeT TOYKA NPU CBOEM /IB)KEHUH, Ha3bIBaeTCA:
NPOMeHHbIM PaCCTOSTHUEM

+TpaeKTopuen

JJTUHOU IyTU

KpPUBOM

2
3ajjaHbl ypaBHeHH ABHIKEHUA TOUKU X =3/, ¥ =1 . Onpeje/MTh pacCTOAHHE OT TOUYKH /0

Haua/ia KOOp/JHHAT B MOMeHT BpeMeHH ! =2 C (c Tounoctsio jo 0,01).
+7,21

24

9,3

6,22

JlaHo ypaBHeHHe ABIKeHHsA TOUYKH X = Sin (m‘) OnpejeuTh CKOPOCTH TOUKH B O/THIKAM UM
noc/le Hayasia ABIKeHHs MOMEHT BpeMeHH !, Korja kKoopaunara X = 0,5 v,

+V =7TCOS(71'/6)= 2,72 m/c

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

4 =7TCOS(71'/3)= 1,57 m/c

18



v, e
p

3
0 -
JlaH rpauk cCKOpocTH i 8 L2fcy= f (t) NPAMO/IMHEHHOr0 B)KEHUS TOYKH.
Onpe/e/UTh yCKOPeHHe TOYKH B MOMeHT BpemenH ! =12 ¢ (c Tounocrbio jjo 0,1).
+0,5
1
1,5
ya, w'c?
0.6
0.4
0.2
0 -
Touka ABHXerca no npaMoiu. /lan rpaduk yckopeHus 2 4 6 LC g=f (t) .

Onpee/JuTh CKOPOCTb TOUKH B MOMEHT Bpemenu ! = 6 ¢, ecyiu npu / 0= 0,v 0= 0.
+v=0,5t+v, =3 m/c

v=0,5t=3m/c

v=025¢"+v, =9 m/c

Touka ABHOKETCHA 110 KpI/IBOﬁ CO CKOpPOCTbHO S = O,St . OHPE,E[EJ'[I/ITB eé KOOpAHUHATy B MOMEHT

Bpemenu [ =10 ¢, e npu f; kooppunara Touku s,=0.

+25
5
50

2 2
[laHbl HopManbHOe a, = 2,5 m/c” m KacatenbHoe a_ =1,5 m/c” yckopeHns Toukwu.

Ornpe/ie/INTH N0/IHOE YCKOPeHHe TOUYKH.
+2,92

4

2

5

JIBHO)KeHHe TBEP/IOro TeJjla, MPU KOTOPOM JIl0asi mpsAMasi, CBi3aHHasi C 3THM TeJIOM,
nepemMelniaeTcs, 0CTaBasiCh napajiie/lbHOH CBOeMYy Haya/IbHOMY HanpaB/IeHUI0, Ha3bIBaeTCA:
chepruueckum

IJIOCKOTIapayie/IbHbIM

BpallaTe/bHbIM

+ MOoCTyInaTe/1bHbIM

BBIﬁpaTB (l)OpMYJ'ly AJIA HAXO0XXAEHUA YU C/I0BOT'0 3HAYEHUS YI/JIOBOro YCKOpe€HHA Te/id B ,Z[aHHbIﬁ
MOMEHT BpeMEHMU:

19



EquHuIieii M3MepeHHUs YI/I0BOr0 YCKOPEHHUs AB/IAeTCA:
pao/c

+ pao/c’

pao

mlc

JIBH>KeHHEe TBeP/I0ro Tejla BOKPYT HEMOJABIKHON 0CH, MPH KOTOPOM KaKHe-/TH00 2 TOUKH,
NpUHAa/IeXalye Te/l1y, 0OCTAIOTCA B TeYeHHe BCero BpeMeHHU ABH)KeHH A HeloABH)KHBIMH,
Ha3bIBaeTCA:

cheprueckum

IJIOCKOTIapayie/IbHbIM

+ BpalllaTe/ibHbIM

[I0CTyIaTe/IbHbIM

E/MHHILa U3MepeHHUs yrI0BOi CKOPOCTH:
+ pao/c

pao/c’

pao

mlc

Bpaienue Te/sia Ha3bIBaeTCsl paBHOMEPHLBIM, eC/IH:
& = const

+ @ = const

Vv = const

(,ZT =const

Bpamelme T€/Id HA3bIBAE€TCHA PABHOII€EPEMEHHDBIM, €C/IH:

+& = const
W = const
Vv = const
a = const

Bpamelme T€/Id HA3bIBAE€TCHA PABHOYCKOPE€HHBIM, €C/IA:
+e=conste/w>0

w=const,e/w<0
g=const,e/w<0
w=const,e/w>0
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Bpamelme T€/Id HA3bIBAE€TCHA PAaBHO3aM€e//IEHHBIM, €C/IN:
g=const,e/w>0

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

Yriaoasa CKOPOCTbDb Té€¢/Ia U3MEPHAETCHA B:
+c -1

-2
C

mlc
m/c?

YrioBoe yCKopeHHe Te/jia H3MepsAeTcs B:
c -1

+cC =

mlc

2
mlc

YacroTa BpdllleHUs Te/ila U3MepAaeTcs B:

pao/c

-1
C

+06 /| mun
00 .

Yro/1 moBopoTa Tesia H3MepseTcs B:
00

pao

epaoycax

+ pao, epadycax

2
YrioBas cKopoCcTh Max0BHKa M3MEeHSeTCs COrJIaCHO 3aKOHYy ) = 7T (61‘ —t ) Onpepennts BpeMs

t > (0 ocTraHOBKHM MaxOBHKa.
+6

0

5

Te/10 BpawaeTcss BOKPYT HEMO/BIKHOI 0CH COIJIACHO 3aKOHY () = ¢~ . ONpeje/MTH CKOPOCTh
TOUKHM Tes1a Ha paccrosiaum » = 0,5 M oT ocu BpaimeHusi B MOMeHT BpeMeHH, KOI4a yroJl
noBopora ¢ =25 pao.

+5

12,5

50
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i —

-

F

L

TBep,z[oe TeJI0 BpallldeTCA BOKPYI' HeIMOABU)KHOU 0CH 001 : Mo 3aKOHY

¢ =40-7t (¢ — B paguaHax, t — B ceKyH/ax). B npoMexyTok BpemMeHH OT [ = 0 go  =1c Teno
Bpallaercs:

PaBHOYCKODPEHHO

YCKOPEHHO

+ paBHOMEPHO

paBHO3aMe/lJIeHHO

3aMe/lJIeHHO

wY

Teno paguyca R =10 cm Bpamaercsa Bokpyr ocu OX 10 3aKOHY

@ =40+ 2t* (@ - B paguaHax, t — B cekKyHpax). CKopocTb Touku A npu ! =2 C 6yjeT paBHa:
32cm/c

30cm/c

+80 cm/c

60 cm/c

MIIC - 3To0:

Mo6UTbHBIN 1LIeHTpP CBS3U
+MTrHOBeHHbIH LIeHTP CKOPOCTer
MowmeHTanbHas LieHTpaibHasi CKOPOCTh
MrHoBeHHasi 1jeHTpoOeKHasi CKOPOCTh

JIBIOKeHMe TBep/l0ro Tejia, MPH KOTOPOM BCe ero TOUKH nepeMenjalTcs napasijie/ibHO HEKOTOPOU
(puKCcMpoBaHHOM IJIOCKOCTH, HA3bIBAETCS:

cheprueckum

+I1JI0CKOIIapasineTbHbIM

BpalllaTe/bHbIM

MOCTyIaTe/bHbIM

Tqua, YCKOpeHue KOTOpOﬁ B ,Z[aHHbIﬁ MOMEHT BpeME€HH PABHO 0, Ha3bIBAETCA:
MIIC

+MLTY

MTC

HIIC
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Tqua, CKOpOCTb KOTOpOﬁ B ,Z[aHHbIﬁ MOMEHT BPp€ME€HH PdBHA 0, Ha3bIBAETCHA:
+MIIC

MITY

MTC

HIIC

a=a +a +a

nep omH Kop
vV=v +vVv
nep omH
a,=a,+a., +a,
tlp =48, BA BA

nep omH Kop
vV =V + v
nep omH
- _ = n T
CZB —CZA +aBA +aBA
+V, =V, + Ve,
Sf
=t
|
OHPE,E[EJII/ITB YIJIOBYIO CKOPOCTHh KoJieca ~, €CJIH TOUKa A uMeeT CKOpOCTH

v, =10 m/c, paguyc xoneca ¥ =0,2 m (c Tounocrsio go 0,1):
+w=v, /1,5r=333 pad/c

o=v, /0,5r=100 pao/c

w=v /r=50padlc

w=v 05r=1pad/c

Juck paguyca R =50 cv karurca no nnockocTu. OnpesieIMTL PacCTOAHME B MeTpax OT

reoMeTPpUYeCKOro LieHTpa JUCKa /0 MTHOBEHHOI0 [ieHTpa CKOPOCTeH.
+0,5

1

50

100
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Tabmmua 4 — KpuTtepuu orjeHKM chOpMHUPOBAHHOCTA KOMIIETEeHLUM

KO,Z[ 1 HaMMEHOBdHHe

Kputepuu orjeHrBaHus1 cOPMHUPOBAHHOCTA KOMITETEHLIUN

(4acTy KOMIIeTeHLIMH)

WHIMKaTopa Ha 6a30BOM YpOBHE Ha TOBLILLIEHHOM YPOBHE
JIOCTVD>KEeHUST COOTBETCTBYET OLleHKe COOTBETCTBYET OLleHKe COOTBETCTBYET OLleHKe
KOMITeTeHLIUU (YacTu «y/IOBJIETBOPUTETHHO» «XOpOIIIO» «OT/IMYHO»
KOMITeTEeHLIUN) 50-64% ot 65-85% ot 86-100% oT MaKCHMaabHOT O
MaKCHMa/bHOro basia MaKCHMa/bHOro basia banma
NAO-1yx1 CTyneHT, B OCHOBHOM, CTygeHT Mo CyLIecTBy CTyzeHT NpaBUIbLHO

Amnanusupyer 3ajauy,
BbI/lesisisl ee Da30BbIe
COCTaBJISIFOIIIME, OCY-
111eCTBIIsIeT 1eKOMIIO-
3ULIMIO 3a/la4M.
N-2yk1 Haxomut n
KPUTHUECKU
aHa/M3upyeT
MH(opMaLuIo,
HeoOXoAuMYyto 15t
pelLieHus
NIOCTaB/IeHHOU
3ajaum.
W-3yk-1
Paccmarpusaer
BO3MOJKHbIE
BapHUaHTh! pellleHus
3aJjauM, OLleHMBasi UX
JIOCTOMHCTBA U
He/l0CTaTKH.
NJ-4yk1 I'pamoTHO,
JIOTUUHO, apT'yMeHTH-
pOBaHHO (OpMUpPYeT
CoOCTBEHHBIE CyXK-
JleHUsI Y OL|eHKHU.
OTnyaet (hakThl OT
MHEHUH, UHTepIipe-
Tal|i, OL|eHOK U T.[.
B PacCy»X/IeHUsIX
JPYTUX YUaCTHUKOB
JleTeNIbHOCTU
N -5yk-1 Onpepenser
Y OL|eHUBaeT Moc/Iei-
CTBUSI BO3MOJKHBIX
pellieHuH 3azaumn
N-1lonk1
Ucnons3yer
OCHOBHBI€ 3aKOHbI
eCTeCTBeHHOHayUHbIX
JUCLIATI/IVH 17151
pelLieHus
CTaHZJAPTHBIX 3aau
B COOTBETCTBUM C

BJ/Ial€ee€T MaTEPHUAIOM T10

TeMe, aHaJIM3UPYeT
3a/1auMl 10 KMHEMaTHKe,
OCYILIeCTBJISIET
JIEKOMIO3ULIMIO 3a/IauH,
HaXO/UT UH(HOPMALIUIO,
HEOOXOIUMYIO ZIJIst
pelLeHusT TOCTaBIeHHON
3a/1auM, pacCCMaTpUBAET
BO3MOYKHbIE BapUAHThI
pelleHus 3a/iauu,
dopmupyet
coOCTBEeHHbIEe CYXK/IeHHUsI
Y OLIEHKH, OTIPeZieNisieT 1
OLIeHUBAET TOC/Ie/ICTBUS
BO3MOYKHBIX PeLlIeHHi

3ad4i, 3HA€T OCHOBHLIE

3aKOHBI
eCTeCTBeHHOHAYUYHbIX
JUCLIUTITAH JI/IsT
peIlIeHUsT CTaHJapTHBIX
3a/lau 110 KUHEMAaTHKe,
3HAeT METOZAUKY
TIPOBeIeHUST
BBIUMC/TUTE/TBHBIX
9KCIIePUMEHTATbHBIX
HCCe0BaHUM
3/1IeKTPO0OODPYA0BaHUS U
Cpe/iCTB aBTOMAaTH3aL[UH

OTBeYaeT Ha
TIOCTaBJ/IeHHbBIE
BOIPOCHI, 6e3 oII1boK
pelaeT 3aJauu Mo

WICTIO/b3YeT TeOpeMBI O
CJI0’KeHUU CKOpPOCTel 1
YCKOP€eHUH MPH C/I0)KHOM
JBIDKeHUH, 00/1ajaet

oripeaejIeHur0 BBICOKHWM YPDOBHEM
KHMHeMaTHn4eCK1UX MaTeMaTHueCKUX 3HaHWH
XdpPdKTEPUCTUK IMpy peleHuur 3a4a4 C

mubdepeHLIMpOBaHUEM
3aKOHOB [IBUKEHHUS,
000CHOBaHHO TIPUMEHSsIeT
OCHOBHbIE 3aKOHBI
KWHEeMaTHKH TP peLleHu!

ABYDKEHUA, HO
AOITyCKaeT HETOYHOCTHU
MpU COCTABJIEHHUU U
dHa/In3e PaCUETHbIX
CXeM, Bblaendaad ux

6a3oBble 3a/jau; IPUHUMAaEeT aKTUBHOE
COCTaBJ/ISIIOIIMe, TIPU | ydacTHe B XOjie POBeZieHus
b depeHLIMPOBaHUA MPaKTUUeCKOTO 3aHsTHS,

MPpaBWIbHO OTBEYAET Ha
MOCTaBJ/IEHHbIE BOITPOCHI,

3dKOHOB [JBH>XE€HUSA
TOUKH; OCYLIECTBJIAET

JIeKOMII03ULIHI0 aHa/nusupyer 3ajavy,
3a7lauy, HaXOJUT U Bblflesisis ee 6a30BbIe
KPUTHUECKU COCTaBJISIIOLINe,
aHanusupyer OCYIL|eCTB/ISeT
H(opMaLHio, JeKOMIIO3ULIMIO 33/lauy,
Heo0X0AUMYI0 J/1s1 HaXOJUT U KPUTHUECKU
peleHus aHanu3vpyeT UH(GOpPMaLHIO,
TIOCTaB/IeHHOM 33/jauk, | He0OXOAUMYIO /ISl PeLleHUs
paccmarpuBaeT TI0CTaBJ/IeHHOH 3a/iauy,

paccMaTpUBaeT BO3MOXKHbIE
BapHaHTHI pellieHys 3a/lau,
OL|eHMBasi UX JOCTOMHCTBA U
HeJJ0CTaTKH, TPaMOTHO,
JIOTUYHO, apTyMeHTHPO-
BaHHO (hopMHpyeT cobCT-
BeHHbIe CY)KIeHHs 1
OL|eHKHU, OT/IYaeT GakThl OT
MHeHUH, UHTepIIpeTaLui,
OLIEHOK U T.[]. B paccyxe-
HUSIX [IeSITe/IbHOCTH,
oripefienisieT ¥ OL|eHHUBaeT
TIOC/Ie/ICTBUSI BO3MOKHBIX
pelIeHMii 3a/lauy, FPaMOTHO
WCTIO/NB3YeT 3aKOHbI Teope-
TUUECKOM MeXaHUKH [|jisl
peliieHUs 3ailad 110 KUHeMa-

BO3MOYKHbIE BapUAHThI
peleHUs 3a7iauy,
OLIeHUBast UX
JIOCTOMHCTBA U
HeJ|0CTaTKH,
dbopmupyet
cobCTBeHHbBIE
CY’K/IeHUSI U OLIeHKH,
oripefienisieT U
OL|eHHBaeT
TIOC/Ie/ICTBUS
BO3MOYKHBIX PeLlIeHui
3a7lauy, UCTIOMb3yeT
OCHOBHbIE 3aKOHBI
€CTeCTBEHHOHAYUHbBIX
JUCLATUINH, 3HaeT
MEeTOZUKY TIPOBeIeHUSI

HarpaBJ/IeHHOCTBIO BBIYHC/IUTE/IbHBIX THUKe B COOTBETCTBUU C
npodecCHoHaIbHON 9KCIIepUMeHTa/IbHbIX HarpaBJ/IeHHOCTBIO
JeTeNIbHOCTU MCCieIoBaHUN npodeccHoHanbHON
N-lonks YyacTByer 3/1eKTPO0OODPYAOBaHHUS JlesaTe/IbHOCTH, TOTOB
B 9KCIIepUMeHTallb- Y CPe/iCTB y4acTBOBATh B
HBIX MCCJIe[lOBaHUAX aBTOMaTu3aLu 9KCIepUMeHTa/IbHbIX
5/1eKTPO000pYJ0BaHH VCC/IeJOBaHUSAX
sl ¥ CPeJiCTB 5/1eKTPO000pPY10BaHUS 1
aBTOMaTu3aLuu CpeACTB aBTOMaTU3aLuu

24




Mogpayns 3. luHaMuKa

CoolecegoBanue

v

8.
9.

10.
11.

12

13.

14.

15.
16.

17.
18.
19.
20.

21

23.
24.
25.

Bonpocbl 0515 cobecedogaHusi:

3akonbl ['amnes-HeroToHa. OCHOBHOe ypaBHeHVe JJUHAMUKU.

OuddepentianbHble YpaBHeHUs IBWKeHUs MaTepUaIbHON TOUKYU B MHEPL{MaJbHOW crUcTeMe
oTcyeTa.

IuddepenuianbHble ypaBHeHUs! IB)KeHMsI MaTepUaabHOM TOUKU B TIPOEKIUSIX Ha
ecTeCTBeHHbIe OCH KOOpPZAMHAT.

[1Be OCHOBHBIe 33/jauyl AMHAMUKKU MaTepUaabHON TOUKH.

[psiMonvHeiiHbIe KosebaHUsi MaTepranbHOU TOUuKU. OCHOBHBIE THTIbI KOJleOaHuU.
Knaccudukauuys cut.

IuddepentianbHoe ypaBHeHHe MPSIMOIMHEHHbIX KoyiebaHU MaTepuabHON TOUKH.
Awmnnutya, mepro, yactora v (asza konebanuii. Pe3oHaHc.

IuddepentianbHble YpaBHeHUs IBWKeHUs MaTepUabHON TOUKU B HeMHepLMaabHON crcTeMe
orcyeta. [lepeHOCHast 1 KOPHUOIMCOBA CUJTbI UHEPLIUU.

MexaHuueckasi cuctema. Macca cucremsl. LIeHTp Macc cUCTeMbl U ero KOOPJWHATHIL.

MoMeHT UHepLIMY TBepAOro Tejla OTHOCUTEBHO MJIOCKOCTH, OCH U ToJitoca. Paguyc nHepryu.
TeopeMa 0 JBM)KEHUH LIEHTPa MacC MeXaHUUecKol CUCTeMbl. 3aKOH COXpaHeHusI LieHTpa Macc.
KosmmuecTBo JBW)KEHUS TOUKH U CUCTeMbl. TeopeMbl 00 U3MeHEHHUH KOJIMYeCTBa JABUKEHHST
TOUKU U MeXaHUYeCKOU CUCTeMBI.

. TeopeMa 00 M3MeHeHUM KUHeTUYeCKOI0 MOMEHTa MeXaHUUeCKOH CUCTeMBI (OTHOCI/ITEJILHO

L|eHTpa, OCH, LieHTpa Macc).

KuHeTnueckuii MOMEHT Bpalljaloll[erocsi TBep/Ioro Tela OTHOCUTeIbHO OCH BpalljeHUsl.
IuddepenitianbHOe ypaBHeHHe BpallleHHs TBep/IOro Tejla BOKPYT HeOJBHU)KHOU OCH.
OnemeHTapHast paboTa cuiibl. PaboTa CHJTbI TSDKECTH, CHJTbI YIIPYTOCTH, CHJIbI TAroTeHust. PaboTa
CUJI, TIPUIOKEeHHBIX K TBEP/IOMY TeJly, BpalllalollieMyCsi BOKPYT HeroB)XXKHOM OCH.
BbluricieHne KUHeTHYeCKOM SHepruU TBePJOro Tejla B pa3/IMuUHbIX CIydasix ero JABUKeHUs..
Teopema 00 U3MeHeHHNU KUHETHYeCKOM SHeprui MaTepraJbHOM TOUKU U MeXaHUueCKOU
CUCTEeMBI.

[MoreH1anbHast SHeprusi. 3aKOH COXpaHeHHsl MeXaHUUYeCKOl SHepruu.

Yucsio crerneHeli cBobobl. Knaccudukanys csizeli. Bo3MosKHbIe TepeMeltieHuUs! CUCTEMBI.
[TpUHLUTT BO3MOXKHBIX MepeMelieHUid. [IpUHLIUIT BO3MOKHBIX MOLI{HOCTe}A.

[Mpunun Janambepa Jjis MaTepua/ibHOM TOUKM U MeXaHUUeCKOUW cucTeMbl. ['1aBHBIN BEKTOp U
IJIaBHBIA MOMEHT CHJT UHEepLUH.

. Ob111ee ypaBHeHHe JUHAMUKU. VeanbHble CBsi3u. BupTyanbHas pabora.
22.

O0600111eHHBIE KOOPAWHATBI, 00001[eHHbIE CKOPOCTH, UHC/IO CTerieHel cBobo/pl. O600IIeHHbIe
CUJTBI.

YpaBHenwue Jlarpanka 2-ro poga. O60011eHHbIe CHTBI.

KuneTrueckuii moTeHiyan. YpaBHeHue Jlarpanka 2-ro pojia [jiss KOHCEpBaTUBHOMN CUCTEMBI.
Y CTOWYMBOCTL paBHOBECHsI TBEP/IOTO TeJla U MeXaHUUeCKol cucTeMbl. TeopeMa Jlarpamxka-
Jupuxie.

KomnbroTepHoe TectupoBanue (TCKk)

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»

Touka Maccoli 71 = 2 K2 JBUTaeTCs IO I1aAK0i FOPHU30HTaTLHOMN MOBEPXHOCTH MO/, ieCTBHEM

cunel I = 6 H 6e3 HauanbHO# CKOPOCTH. Y CKOPeHHe TOYKH PaBHO:
2
2m/c
2
+3m/c

4 m/c?
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Sm/c?

Touka Maccol 7 = 2 K2 gBHraeTcs 1o r/1ajKoii rOpH30HTa/ILHO OBePXHOCTH I0J eiicTBHEeM

cunbl I = 6 H 6e3 nauanbHoii ckopocTi. CKOPOCTb TOUKH Yepe3 TPH CeKyH/IbI IIoc/ie Hada/ia
ABIDKeHHUs Oy/ieT paBHa:

4 m/c

7 M/C

5 Mm/c

+9 m/c

Touka Maccol 7 = 2 K2 gBHraeTcs 1o r/1ajKoii rOpH30HTa/ILHO MOBePXHOCTH IO0J JeiicTBHEeM

cunbl [° = 6 H 6e3 nauanbHoii ckopoctu. IlyTh, NpoiiileHHbINH TouKo¥i 3a 3 c Oy/ieT paBeH:
9m

10,5 m

12 ™

+13,5Mm

Touka Maccol 71 = 2 K2 gBHraeTcs 1o r/1ajKoii rOpH30HTa/ILHO OBePXHOCTH IO0J JeiicTBHeM

cunbl ' = 6 H 6e3 nauanbHoii ckopoctu. ITyTh, NpoiiieHHbIN TOUKOI, KOTr/ia ee CKOPOCTh
AOCTUTHET 6 M/c, OyAeT paBeH:

3Mm

4 M

SMm

+6Mm

Touka Maccol 7 = 2 K2 gBHraeTcsi 1o r/1ajKoii roOpH30HTa/ILHO OBePXHOCTH I0J JeiicTBHEeM

cunel ' = 6 H 6e3 HauanbHoii ckopocTH. B MoMeHT, Korjia Touka npoiijieT 24 M, ee CKOpocThb
Oyaer paBHa:

10 m/c

+12 m/c

15 m/c

18 m/c

Touka Maccol 7 = 2 K2 gBHraeTcs 1o r/1ajKoii rOpH30HTa/ILHOH MOBePXHOCTH I0J JeiicTBHeM

cuel ' =6 H 6e3 nauanbHoi ckopocTu. CKOpPOCTh TOYKH AOCTUTHET 9 M/C, 3a BpeMmsi:
1c

2cC

+3cC

4c

Touka Maccoui M = 2 KZ pBUraertcs 1o ]JJEPOXOB&TOﬁ [‘OpI/I3OHTaJ'le0ﬁ IMMOBEPXHOCTH C

ko3ddunuentom tpenns / = 0,4 co ckopocthio 10 M/c. Y cKopeHHe CBOGOHOT0 NajieHus —

npunats pasuemiv 10 M / ¢’ . Bpems, 3a KOTopoe ToOUKa OCTAHOBHTCS, PABHO:
2c

+2,5¢

3c

3,5¢
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Touka Maccou M = 2 KZ pBUraertcs 1o ]JJEPOXOB&TOﬁ [‘OpI/IBOHTaJ'IbHOﬁ IMMOBEPXHOCTH C

ko3¢ dunuentom tpenns f = 0,4 co ckopocTeio 10 M/c. YcKopeHue cBo6ogHOr0 nageHus — £

2
npunate pasaeM 10 M / ¢” . Yckopenne Touku paBHo:

4 m/c?
—3m/c?

3m/c?

+—4 m/c?

Touka Maccol 7 = 2 K2 gABHraeTcs 1o r/1ajKoii rOpH30HTa/ILHO MOBePXHOCTH I0J eiicTBHeM
cunel ' = 4t H 6e3 nauanbHoii ckopocTH. Y cKopeHHe TOUKH B MOMEHT BpemeHu [ = 2 C
PaBHO:

lm/c?

2 m/c?
3m/c?

4 m/c?

Touka Maccol 7 = 2 K2 gBHraeTcs 1o r/1ajKoii rOpH30HTa/ILHOH MOBePXHOCTH MO0J JeiicTBHeM

cunbl ' = 4t H 6e3 nauanbHoii ckopocti. CKOPOCTh TOUKH Yepe3 3  Moc/Ie Haya/ia JBHKeHHs

Oyaer paBHa:
6 m/c

7,5 M/c

+9 M/c

10,5 m/c

Touka Maccol 7 = 2 K2 gBHraeTcs 1o r/1ajKoii rOpH30HTa/ILHOH MOBePXHOCTH I0J JeiicTBHeM

cunbl I = 4t H 6e3 nauansnoii ckopoctu. ITyTh, NpoiiieHHbIN TOUKoii 3a 3 ¢, Oy/ieT paBeH:

+9m
10,5 m
12 M
13,5m

Touka Maccol 7 = 2 K2 gBHraeTcsi 1o r/1ajKoii rOpH30HTa/IbHOH MOBePXHOCTH IO0J eiicTBHeM

cunbl ' = 4t H 6e3 nauanbHoii ckopocti. CKOPOCTh TOUKH JOCTUTHET 9 M/C 3a BpeMsi, paBHoe:

1c
2cC
+3cC
4c

Haiitu pasmepHocTb Kosdduuuenta o , ectu F = aV> | rpe: F —cuna, V — ckopocts.
H-c

M
H-c’

M
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Haiitu pasmepHocTthb Ko3ddunuenta o ,ectn ' =l ,rpe: ' —cuna, V' — ckopocts.

H-c

+

Touka Maccoii 7 = 4 K2 pBUTaeTCs 10 FOPH30HTA/ILHOM NpsaMoii ¢ yckopenuem a = 0,37,
Onpeaenurs MOJy/Ib CHJ/IbI, JeUCTBYIOIeH HA TOUKY B HanpaB/IeHNHU eé ABH)KeHHUs B MOMEHT
Bpemenu ! = 3 € (c TounocTbIo0 0 0,1).

+3,6

-7,2

-12

-4

OmnpepenuTbh MOAY/Ib PaBHOAENCTBYIOILEN CUJI, IeMCTBYHIHMX Ha MaTepUa/lbHYI0 TOUKY Maccou
m =3 k2 B MmomeHT BpemeHH ! = 6 C, eciu oHa iBHXeTcsl 0 ocl OX COr/IACHO YPaBHEHHUI0

x=0,04z",
+R=mx=m-0,24t=432 H
R=mx=m-0]12t> =12,96 H
R=mx=m-0]12t> =2592 H

[

Marepua/ibHas ToYKa Maccoi 7 = 5 K2 Q) X IBWKeTCs MOoJ| JeMCTBHEM CHJT

F =3 H u F, =10 H . OnpeaenuTs npoeKuuro yCKopeHHs TOUKH Ha och OX.
va_=(-F +F,c0s30°)/m=113 /¢’

—F +F, sin30° )/m =04 m/c*

(F]+F2)/m =26 m/c

(—F]+F2 )/m =14 m/c’

a
x

a
x

a
x
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y ]
O M F

X X
MaTepnanLHaﬂ TOUYKaA Maccom m 1 - ABHOKETCHA I10 [‘OPI/IBOHTaJ'IbHOI/I ocHu OX

noj feiicreueM cunbl I = 2m (x + 1). OnpepennTh yCKOpeHHe TOUKH B MOMEHT BpeMeHH, Korja

eé kooppunara X = 0,5 .

+3

0,5

2

1

OCHOBHOM 3aKOH JUHAMHKH TOYKH:
- = E

ma, = ZFk

maomn = ZFk

+ma = ZFk

— _ - T u T u
maomn - ZF k+Fnep + FKOp

YpaBHeHHe, ONMCBHIBAIOIIEe JBI)KEHHE TOUKH, UMeeT BH/: X+k*x=0. Touka COBepIIaeT:
+cBOOO/HBIE KO/Te0aHUs

3aTyxarolye KouebaHus

ariepuo/IMuecKoe JBIKEHHE

BLIHY)K/IeHHBIE K0JiIe0aHUsI C yUeTOM COIPOTUBJIEHHSI CPe/ibl

BLIHY)K/IeHHbIe KojiebaHus 6e3 yueTa COTPOTUB/IEHUS CPe/IbI

.o . 2
YpaBHeHuHe, ONHCHIBAOIIEe ABHKEHHE TOUKH, HMeeT BUA: X T 2nx+k*x = O, n < k. Touka

COBepIIaeT:
CcBOOOIHBIE KOJ/IeOaHMUS

+3aTyxarolye KosebaHus

ariepuo/IMueCcKoe JBI)KEHUE

BLIHY)K/IeHHBIE KOJIe0aHUsI C yUeTOM COIPOTUBJIEHHSI CPe/ibl
BbIHY)K/IeHHbIe KojiebaHus 6e3 yueTa COTPOTUBIIEHUS CPe/IbI

.. . 2
YpaBHeHHe, OMCBHIBAIOIIEe JBH)KEHHE TOUKH, UMeeT BHA: X + 2nx+k“x=0, n=k. Touka

CoBepIIaeT:
CcBOOO/THBIE KO/TebaHuUs

3aTyxarolye KouebaHus

+T1eprUoIUUeCKOe JBH)KEHHE

BLIHY)K/IeHHBIE K0Jie0aHUsI C yUeTOM COIPOTUBJIEHHSI CPe[ibl
BLIHY)K/IeHHbIe KojiebaHus 6e3 yueTa COTPOTUB/IEHUS CPe/IbI

YpaBHeHHe, onMchIBaKOIlee ABUKeHNEe TOUYKH, UMeeT BU/JL: X+2nx+k 2X =0, n> k. Touka
coBepuIaeT:

CcBOOO/IHBIE KOJ/IeOaHMUS

3aryxaroijre KonebaHus

+: ariepuoJuuecKoe ABI>KEeHUe

BBIHYK/IeHHbIe KOsie0aHHsI C YUeTOM COTIPOTHB/IEHUS CPe/ibl
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BBIHY)K/IeHHbIe KoyiebaHus 6e3 yueTa CONPOTUB/IEHUS CPe/ibl

.. 2 .
YpaBHeHHe, ONMCBHIBAIOIIEe BI)KEeHHE TOUKH, UMeeT BU: X + k“x=H 0 Sin @ . Touka

CoBepIIaeT:

cBOOOIHBIE KOJ/IeOaHMUS

3aTyxarolye KouebaHus

ariepuo/IMUeCcKoe JBIKEHHE

BLIHY)K/IeHHBIE K0JIe0aHUsI C yUeTOM COIPOTUBJIEHHSI CPe/ibl
+BBIHY)X/IeHHbIE Kojie0aHus 6e3 yueTa COTIPOTUB/IEHUS CPe/IbI

.o . 2 .
YpaBHeHue, onuchbIBaoIee ABMKeHHe TOYKH, MMeeT Buja: X+ 2nx+k*x=H 0 SINW!. Touka

CoBepIIaeT:

CcBOOO/THBIE KO/TebaHus

3aTyxarolye KouebaHus

ariepuo/IMueCcKoe JBIKEHHE

+BBIHY)X/IeHHbIE KOjIe0aHHsI C yUeTOM CONPOTUBJIEHHUS CPeZibl
BLIHY)K/IeHHbIe KoJiebaHus 6e3 yueTa COTPOTUBIIEHUS CPe/IbI

Touka Maccoli 71 = 2 K2 mojBemrena K npyxuHe ¢ xectkocreio ¢ = 800 H / m . Kpyropas

yacToTa cBo60AHBIX Ko/1ebanuii (X ) paBHa:

+20 ¢
40 ¢

100 ¢
200 ¢

Touka mMaccoli 71 = 2 K2 nopgemeHa K npyxune c xxectkocreio ¢ = 800 H / m . Tlepuop,
Ko/Ie0aHHI TOUKH PaBeH:

0,02n c

0,04n c

+:0,1n c

0,2n c

0,4t c

Ilepuoj KosiedaHMii TOUKH Maccoi 71 = 1 k2 , mogBemenHoii K npyxuHe, paset 0,2n ¢, Torga

JKeCTKOCTh NPY>XHUHBI paBHa:
50 H/m

+: 100 H/m

200 H/m

400 H/m

800 H/m

CBOGO,E[HBIE KOJ'[EGHHI/IH TOUYKH OIIUCHIBAIOTCHA ypaBHEHI/IEM:
.o 2
+ x+k“x=0

R4+ k2x=0
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_;)'c'+k2x=H0Sina)t

_;jé+2m'c+k2x:H0 sint

CBOﬁOﬂHBIe KOJIEGHHI/IH TOUYKH C YUYETOM COIIPOTHUBJ/IEHUA CPeJbl OIMHCBIBAKTCHA YPAaBHEHUEM:
X+k*x=0

P i+ kPx =0

5é+k2x:H0sina)t

jé+2m'c+k2x:H0 sinwt

BBIHY)K,Z[EHHLIE KOHEGaHI/IH TOUYKH C YUYETOM COIIPOTHUBJ/ICHUA CPe/ibl OIMHUCBIBAKTCHA YPABHEHHEM:
X+k*x=0

X+2nx+k*x=0

5é+k2x:H0sina)t

+5é+2m'c+k2x:H0 sint

BLIHY)K,Z[EHHLIE KOHEG&HI/IH TOUKH 6@3 yqua COHPOTI/IBJ'IEHI/IH cpenbl OIINCHIBAIOTCHA ypaBHEHI/IEM:
.o 2
x+k“x=0
. )
X+2nx+k“x=0
.o 2 .
+x+k x:Hosma)t

jé+2m'c+k2x:H0 sinwt

¢, =200 H/m,c, =200 H/m,c, =100 H /M. ¥KecrkocTs — ¢, 3KBUBA/IEHTHOTO

r

C {5y

3

yIpyroro jieMeHTa paBHa:
50 H/m

+80 H/m

120 H/m

500 H/m
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¢, =200 H/m,c, =200 H/m,c, =100 H /M .¥KecrkocTh 5)KBHBATIEHTHOTO YNPYroro

cl

<2 <3

3/IeMeHTa paBHa:
50 H/m

80 H/m

+120 H/m

500 H/m

Touka, nmoABellleHHasi Ha MPYy)XHHe B HAUa/IbHbIM MOMEHT BPeMeHH, HaX0JUTCS B MOKoe.
AMIUTHTY/A ee Kosle0aHMil onpee/IaeTcs:

+HauasbHBIM CMellleHheM TOUKH OT T0JI0XKeHHsI paBHOBECHUSI

Maccoil TOYKU

JKeCTKOCTbIO TIPY)KHUHBI

MacCOl TOUKH U KeCTKOCTbIO MPY>KUHbI

Hava/lbHbIM CMellleHeM, MaCCOW TOUYKHU U XKeCTKOCTbIO MPY>KUHbI

Ilepuoj Ko/1ie0aHMii TOUKH, TOABEIIEHHOW HA MPY)KUHE, ONpPe/Je/IsAeTCs:
Hava/JbHbIMH YCJIOBUSMU

Maccoil TOYKU

’KeCTKOCTbIO TIPY)KHUHBI

+ Maccol TOUKH U >KeCTKOCTbIO TIPY>KUHbI

HavaJbHbIMH YCJIOBUSIMU, MaCCOM TOUKH U >KeCTKOCTbIO TIPY>KUHBI

YacroTa Ko/1e0aHUH TOUKH, MOABEIIEHHOW Ha NPY)KUHE, ONpPeJe/IsAeTCs:
Hava/JbHbIMH YCJIOBUSMU

Maccoil TOYKU

’KeCTKOCTbIO TIPYKHUHBI

+MacCcoW TOYKH U XKeCTKOCTbIO MPY>KUHbI

Hava/JbHbIMH YCJIOBUSIMU, MaCCOM TOUKH U >KECTKOCTBIO TIPY)KHUHBI

I'eomeTrpuueckas Touka C, Koop//MHAaThl KOTOPOH omnpe/ensiloTcs (opmynamu

1 1 1
X, :Mzmkxk’ Ve :Ekayk, zZ, :Ekazk, Ha3bIBAeTCs [[EHTPOM:

+Macc MexXaHHUeCKOH CHUCTEeMbI
TSOKeCTH TBepPAOoro TeJjia
HHepLUn

yAapa

Teopema 0 JBM)XEHHH IIEHTPA MaCcC CHCTEMBI:
- = E
+ma, = >F .

mc_lomn = ka
ma=%F,
d\mVv —
=>F
dt k
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O

Teno maccoid m = 2 Kr A Lt 4 #~ ABHIKETCHA I10 TOPU30HTA/IbBHBIM HAIIPAB/IAKIIUM

COIJIACHO 3aKOHY § = 2% +1. OmnpepenuTb MOAY/Ib I'JIABHOT0 BEKTOPA BHEIHUX CHJI,
AeHCTBYIOIIUX Ha TeJIo.

+8

10

6

4

Mexannueckasi cCHCTeMa ABHIKETCHA TdK, UTO MNPOEKIIHUHU YCKOPEHHUs €€ IIEHTPA MdCC C Ha ocu
z\

0

KOOpAHHAT x/ PaBHBI acy, =\/§M/02, ac, = 2 M/Cz, acs =3m/c?.

OmnpepenuTs MOAY/Ib I'JIABHOT0 BEKTOPA BHEIHUX CHJI, IGHCTBYIOIIMX HAa CUCTEMY, eC/Id Macca
cucrembl m =10 Kr.

+40

60

80

100

Ecnu m — macca Te/ida, C- LEHTP MdCC, V — CKOpPOCTb TOYKH, TO ch - 3TO:
KMHETUUEeCKUI MOMEHT TBEpAOro Tejid OTHOCUTE/IbHO OCHU

+KO/JIMUEeCTBO JBW)XKEHUS TBEPAOIo Tejla

MOMEHT CWJI MHEPLIMM TBEPAOIr'O TeJla

KHWHEeTHYeCKds S3Heprus TBepA0ro Tejid rpy BpdllldTe/IbHOM ABWXE€HHUU

OpHopoaHbIN JUCK paauyca R u Maccbl m KaTHUTCA 110

rOPHM30HTA/ILHOM I/IOCKOCTH, MMes B TouKe C ckopocThb V' 1 yckopenue a. KomuecTso
ABI)KEHHsI JUCKA PAaBHO:

my

2
+mV

mv
3
2mV
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Pa3MepHOCTH KO/IMYEeCTBA ABIKeHHs1. TeopeMa 00 H3MeHEHMH KO/TMUECTBA ABHXKeHUs (/i
MaTepHa/IbHOU TOUKH U MeXaHU4YeCKOH CHUCTeMbl):
KI' M

2
C

PaBMepHOCTb HUMITYy/IbCA CHJIBI:
KI'-M

2
C

Ha pucynke Mo NMoKa3aHbl HAYa/IbHOEe U KOHeUHoe M0/10)KeHUsI TOUKHU Maccou
m=2ke, IpU 3TOM Vo =5wm/c , V1 =10m/c. IIpoekuus Ha 0Cb X HUMILY/IbCAa CHJIBI,

AelCTBYIOIIIel Ha TOUKY, 3a pacCMaTpUBaeMbId NPOMEXYTOK BpeMeHH (¢ TouHOCThIO 0 0,1)
paBHa:

5 H-c

7,3 H-c

+10 H-c

8,66 H-c

I,

My
Ha pucynke 160° M0Ka3aHbI HAYA/IbHOE ¥ KOHEUYHOE MMOJ/I0KEHHUs TOUKH MaCCoi

m=2ke, IpU 3TOM Vo =5wm/c G V1 =10m/c. ITpoekiusa Ha oCb X MMIIyJ/IbCA CUJIBI,

AelCTBYIOIIIel Ha TOUKY, 3a pacCMaTpUBaeMbId NPOMEXYTOK BpeMeHH (¢ TouHOCThIO 0 0,1)
paBHa:

+5 H-c

7,3 H-c

10 H-c

8,66 H-c
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T

I"."Iu -'i-.-rn Ml
Ha PHUCYHKE — MO0KAa3aHbI HAYA/ILHOE ¥ KOHeYHOe IM0J/I0KeHHA TOUKH MacCcoi

m=2ke, IpU 3TOM Vo =5wm/c , V1 =10m/c. IIpoeknus Ha 0Cb X HUMILY/IbCa CHJIBI,

AelCTBYIOIIIel Ha TOUKY, 3@ pacCMaTpUBaeMbId NPOMEXYTOK BpeMeHH (¢ TouHOCThIO 0 0,1)
paBHa:

7,3 H-c

+30 H-c

-10 H-c

8,66 H-c

My Y4

Vi

3& I 3oe .
Ha pucynke !0 IMOKa3aHbl HAYA/IbHOE M KOHEeYHOe I10/I0KeHUsI TOUYKHU Maccou
m=2ke, IpU 3TOM Vo =5wm/c , V1 =10m/c. IIpoekuus Ha oCb ) MMIIyJ/IbCa CUJIBI,

AelCTBYIOIIIel Ha TOUKY, 3a pacCMaTpUBaeMbIi MPOMeXXYTOK BpeMeHH (¢ TouHOCTHI0 A0 0,1)
paBHa:

5 H-c

7,3 H-c

+10 H-c

8,66 H-c

Ml-—r
v, Vi

— 30"
Ha pucyuke IR NMoKa3aHbl HAYa/IbHOEe U KOHeUHoe M0/I0)KeHUs TOUKH MacCou
m=2ke, IpU 3TOM Vo =5wm/c , V1 =10m/c. IIpoekuus Ha oCcb ) MMIIyJ/IbCa CUJIBI,

AelCTBYIOIIIel Ha TOUKY, 3@ pacCMaTpUBaeMbId NPOMEXYTOK BpeMeHH (¢ TouHOCThIO A0 0,1)

paBHa:

+5 H'c

7,3 H-c

10 H-c

11,34 H-c

My W,
Y, E—
P
Ha pucynke Mo NMOKa3daHbl HAYA/JIbHOE M KOHEYHOE I0/1I0)KeHHA TOUKH MacCoi

m=2ke, IpU 3TOM Vo =5wm/c , V1 =10m/c. IIpoekuus Ha 0Cb ) MMIIyJ/IbCa CUJIBI,

AelCTBYIOIIIel Ha TOUKY, 3a pacCMaTpPpUBaeMbId NPOMEXYTOK BpeMeHH (¢ TouHOCThIO A0 0,1)
paBHa:

7,3 H-c

+0 H-c

10 H-c

8,66 H-c
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I,

My
Ha pucynke 10° MM0Ka3aHbI HAYA/IbHOE ¥ KOHEUYHOE MO/I0KEHHUs TOUKH MaCCoi

m=2ke, IpU 3TOM Vo =5wm/c , V1 =10m/c. IIpoekuus Ha 0Cb ) MMIIyJ/IbCa CUJIBI,

AelCTBYIOIIel Ha TOUKY, 3a pacCMaTpUBaeMbId NPOME)XYTOK BpeMeHH (C TouHOCThI0 /A0 0,1)

paBHa:
11,34 H-c
7,3 H-c
10 H-c
+-28,66 H-c
*T-

I"."IU Vl:l II"'III

Ha pucynke = NMOoKa3aHbl HAa4Ya/IbHOE H KOHEYHOe I0/I0)KeHUs TOYKH MacCoi

m=2ke, IpU 3TOM Vo =5wm/c , V1 =10m/c. IIpoekuus Ha 0Cb ) MMIIyJ/IbCa CUJIBI,

AelCTBYIOIIIel Ha TOUKY, 3@ pacCMaTpPpUBaeMbId NPOMEXYTOK BpeMeHH (¢ TouHOCThIO A0 0,1)
paBHa:

7,3 H-c

+0 H-c

10 H-c

8,66 H-c

YpaBHenue mlV; —mly = ZS r SIBJISIETCA TeopeMoi 00 U3MeHeHUH:

MOMEHTAa KOJ/JIMYeCTBa ABH>XE€HHA TOUKKU
+KoJ/IMUeCTBa JBI>KeHUS TOUKU
KHMHEeTUUeCKOM SHEPrur TOUKHU

Ypaeuenue O -0 = szE SIB/IAIETCSI TEOPEMO¥i 00 U3MeHeHNH:

MOMEHTAa KOJ/JIMYeCTBad ABHXE€HHA CHUCTEMbI
+KOoJ/IMUeCTBa [ABVDKEeHHS CUCTEMBI
KHMHETUUeCKOM SHEPrur CUCTEMBIL

MO,E[YJ'IB MOMEHTA KO/IMYeCTBa ABH)KEeHUA TOUKH C Maccod m = 2 Ke , ,E[BPII‘H]O]J.[EI‘/’ICH co

I
i Qﬁﬂ‘:‘

ckopocteio V' =10 M /c ornocurensHo nenrpa O D'ijnﬂ ¥ paeen (OM=5 m):
20 ke -m/c’

50 ke -m/c?

+100 xe - m/c’

200 k2 - m/c?
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MO,E[YJ'IB MOMEHTA KO/IHYeCTBaA ABH)KEeHUA TOUKH C Maccom m = 2 Ke , ,E[BPII‘H]O]J.[EI‘/’ICH co

O 4 e

ckopocteio V' =10 M / ¢ oTHOCHTeIBHO HeHTpa O St v , PaBeH (C TOYHOCTHIO /10
0,1):

39,8 ke - m/c?

12 ke - m/c?

52 ke -m/c?

+99 8 ke -m/c?

MO,E[YJ'IB MOMEHTA KO/IHYeCTBd ABH)XE€HHUA TOUKH C Maccou m = 2 Ke , ,E[BPII‘H]O]J.[EI‘/’ICH co

41
30 I oy

ckopocteio V' =10 M / ¢ oTHOCHTeIBHO HeHTpa O v $C , PaBeH (C TOUHOCTHIO
Ao 0,1):

39,8 ke - m/c?

12 ke - m/ ¢’

+92 ke - m/c’

99,8 ke - m/c’

MarepuanbHas Touka M maccoii m = 1 ke ABH)KETCSl PABHOMEPHO 10

OKPY>XHOCTH CO CKOPOCTBIO V = 4 M / C. OHPE,E[EJII/ITB MOMEHT KO0/IMUeCTBaA ABH)XEHHUA TOUKH

oTHoCcHTebHO HeHTpa C okpyxHoctu paguyca 7' = 0,5 wm .
+2

1

0

0,6

OpHopoaHbIN AUCK paauyca R 1 maccbl m KaTHUTCS 10 TOPU30HTA/IbHOH

IIJIOCKOCTH, UMesA B TOUKe C CKOpPOCTb V n YCKOpeHUHE 6_1 . Kunernueckuii MOMeHT AUCKa

OTHOCHTE/IbHO OCH, MePIeHANKY/IAPHOH MUIOCKOCTH AMCKA U MPOXOAAIIEH yepe3 ero meHTp,
paBeH:
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mRV

2
3mRV
4

mRV

4
mRV

+

d

K, <—— (=& )
YPaBHEHI/Ie = Zm F ABJ/IAETCA TeOpeMOU 06 HN3MEHEHUU:
dt o\ k

+I7IaBHOI'O0 MOMEHTa KOJIMueCTBa ABVM)KEeHHS CHCTEMBI
KOJ/IM4YeCTBa ABW>XE€HUSA CUCTEMEI
KHHETUUeCKOM SHEPrur CUCTEMBIL

£
My "

4

Touka mMaccoii M = 2 K2 wnsmnmennnnmd ABUTAETCsl B OJHOPO/IHOM I10/1€ CUJI TS)KeCTH,

2
g ~10 m/c” . Pa6ora cunbl TsokecTu Ha nepememennu M (M | pasna:

+-60 Ix
80 Ix
100 dx
140 Ox
E3m
My Jap

Touka Maccol M = 2 K2 ABUTAETCsl B OJHOPO/IHOM I10/1€ CUJI TS)KeCTH,

g =10 m/c’.Pabora cuibl TsoKecTH Ha mepememtennn M (M | pasua:
80 Ix

100 [T

140 ITx

+60 Ix

Iy

4
Touka maccou M = 2 ke ssmmmssmmnnmed ABHUTAEeTCS B OJJHOPO/HOM IT0JIe CHJI TSDKECTH,

g =10 m/ ¢’ . Pa6oTa CH/IBI TSDKECTH Ha nepememenun M oM | paBHa:
+60 Ix

50 Ik

140 Tk

60 [Ix

My

Touka Maccol M = 2 K2 ABHMIaeTCsl B OJJHOPOHOM I10/1€ CHJI TSDKECTH,

2
g ~10 m/c” . Pabora cuibl TsKecTH (C TouHOCTHIO A0 0,1) Ha nepememenuu M (M | paBna:
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40 Ix

+50 Ix
100 dx
40 Ix

M,

Touka Maccol M = 2 K2 ABHUIaeTCs B OJJHOPOHOM I10/1€ CHJI TSDKECTH,

g=~10 m/ ¢’ . Pa6oTa CH/IbI TSIKECTH (c Tounocth0 710 0,1) HAa NepeMeleHUN M OM | paBHa:
46,2 Jx

50 Ik

100 Ik

+ -50 Ix

YpaBHeHue m V12 /2—m V02 /2= ZAk BhIpa)KaeT TeopeMy 00 H3MeHeHHUH:

MOMEHTAa KOJ/JIMYeCTBa ABH>XE€HHA TOUKKU
KOJ/IM4YeCTBa BW>XE€HHA TOUKH
+KUHeTUYeCKOU SHEPrur TO4YKH1

— E 1 .
Ypaeuenue 7, — T = ZAk + ZAk BBIpa)KaeT TeopeMy 00 H3MeHeHHUH:

MOMeEHTa KOJIMYeCTBa ABUKEHUSI CUCTEeMBbI
KOJTMUeCTBa JBWKEHHUsI CUCTEMbI

+KUHETUUYeCKOM 3Hepruy CUCTeMbl B MHTerpa/ibHOM (hopMe
KUHETUYeCKOW SHepruu cucteMsbl B AudxbepeHIMabHOM (hopMe

YpaBHenue d7 = ZdAf + ZdAk' BBIpa)KaeT TeopeMy 00 H3MeHeHHUH:

MOMEHTAa KOJ/JIMYeCTBd ABHXEHHA CHUCTEMbI
KOJ/IM4YeCTBa ABW>XE€HUA CUCTEMEI
+KUHeTUYeCKOU SHEPruur CUCTeMbI

dT
YpaBHeHue = D> N/ +) N, Bbipakaer Teopemy 00 H3MeHeHHH:

MOMeEHTa KOJIMYeCTBa ABUKEHUST CUCTEeMbI
KOJTMUYeCTBa JBMKEHHUsI CUCTEMbI

+KUHETHUYeCKOM SHeprur CUCTeMbl B AudpepeHIMabHOM (hopMe
KUHETUYeCKOUW SHepryuy CUCTeMbl B MHTerpajibHOM hopMe

HPI/I MOMOIIIA BbIPpAXKE€HUA FT v HAXO0JUTCHA:

pabota
KITA
cusa
+MOILIHOCTb
My é I, o 2
IIpu nomoiM BeIpaKeHUo > + > HaXO0UTCA:

KHHEeTHYeCKUM MoTeHnran
+KUHeTUYeCKast SHepPrus Tesa IpU IJIOCKOoIIapaalebHOM JBUKEHUN
KHWHETHYEeCKds SHEPrvs TeJia IPpU IMOCTYyIMNaTe/IbHOM JBUYKEHUN
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KHWHETHYEeCKas SHePruvsd TeJjia 1Py BpalliaTe/IbHOM JBUXEHWN

Bri6paTh (opMyy A/isi onpee/ieHHs: paboThl CUJIbI TshkecTH Ha nepemeienuun M (M | :
+A(M M )= +Ph
A=05¢(22 - 22)

(M1)

A=— [fNds

(M0)

BbiOpaTh (hopMyJiy /15 omnipe/ie/ieHHs Pad0ThI CH/IbI TPeHHUs:
AM M )= +Ph
2 2
A=05c(2 -22)
(M1)

+A=— ijds

(M0)

BrIOpaTh d)O;)Myﬂy AJIS ompe/ie/IeHHs1 PpadoThI CUJIbI YIIPYTrOCTH:

= AWM M )= +Ph
1 A=0,5¢(2 —22)
(M1)
= A=— [fNds
(M0)

-~ 3 ~
Ha Tes10 JeiiCTByeT MOCTOAHHAA 10 Hanpas/ieHuo cuiia [ = 4x° . Onpegesuts paboty 310k

X F
| 307

cunbr O X OpH mepeMellieHHH TeJla U3 M0JI0XKeHHs ¢ KooppuHaroii X, = 0 B

10/I0)KeHHe ¢ KoopauHaToi X, =1 u .
)

wA, = jF dx = [ (4x* Jeos 30" dx =0,866x* . =0.866 e

2 =1 e

X

A(x|x2> = TFdx = T(4x3 )dx =x"

X

:F'(xz _xl):4(x2 _x1)4 =4 i

(x,x,)

YetnlIpe rpysa maccou 1 = 1 ke KaX/IbId, Coe/JUHEHHbIe THOKOW HUTHIO, TepPe0poIIeHHO Yepe3

. . 2
HeNo/BIKHBIN HEBECOMBIii 0/I0K, ABMKYTCS COIVIACHO 3aKoHy S = 1,5 ¢~ . Onpegeuth
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s
KHHETHYECKYH JHEPIUK0 CUCTEMbI I'PY30B B MOMEHT BpeMeHH
t=2c.
mv2 2
+T=4T=2m($) =72 Jorc
mv*  m(s)
T="C= =18 Mo
2 2
my’ m(s)2
7=20 = =18 JJoic
2 2
OpHopoaHbIN AUCK paauyca R 1 maccbl m " KaTuTCH Mo rOpU30HTA/IbHOU

IIJIOCKOCTH, UMeésA B TOUKe C CKOpPOCTb 17 H yCKOpeHHue a . Kunernueckas JHEeprud JUCKd pdBHA:
mV?

4

3mV?

4

mV?
my?

2

+

JuddepennpanbHbie ypaBHeHHs BPAIaTe/IbHOTO ABHXKeHHS TBEP/0ro Te/a:
d*e
z dt2
. _ E . _ E . _ _E
Mi =Y FF, My, =SFF, I ¢= Sm (F*)
A[xc :ZFkx’ A[yc :ZFky’ Méc :Zsz

+1 =M.

JuddepennuanbHble ypaBHeHNs NJI0CKONApa/uie/IbHOT0 BU)KEHUs] TBEPAOro TeJa:
;4o

L
PMi =X FE My, =Y FF, 1.g=Ym(FF)
Mi =XFf, My, =YFF, M, =¥ F}

:MZ

JuddepennuanbHble ypaBHeHNsI NOCTYNIaTe/ILHOIO {BI)KEHUS] TBEPAOro TeJla:
2

d o

2
= dt

:MZ
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.o E . E .. _E
Mi =XFE M =X 1 §=Xm(Ff)
+Mi, =X Ff, My, =YX Ff, M:, =Y F°*

2 o
ITo 3ajaHHOMY ypaBHEHHIO BpalleHUus ¢ = 5t — 2 I/IaCTHHKH, 0CEBOH MOMEHT HHEPIHH

KOTOpOﬁ ]z = 0,125 Ke M ’ OHPE,E[EJII/ITB I‘J'laBHLIﬁ MOMEHT BHeEIIIHHUX CUJI, AEﬁCTBymIIIHﬁ Ha
l'[JIaCTI/IHKy.

+1,25

0,625

1,2

1,5

3

Juck Bpamaercsa BOKpyr ocu Oz no 3akoHy ¢ = ¢~ . OnipeJe/iuTh MOAY/Ib MOMEHTA Napbl CUJI,

NPWIOKEHHOH K IMCKY, B MOMEHT BpeMeHH t = 1 ¢, e/l MOMEHT MHEPLUH JUCKA OTHOCUTE/IbHO
¥

2
0CH BpallleHUst paBeH 2 K2 - M~

+12
6

10
12,5

YpaBHeHuUs Fk(e) +1*:k(l) —-mypag =0 k=1,.,n BpIpakarT:

TIPUHLIUIT BO3MOXKHBIX TepeMelLeHUH

npuHLun Janambepa-JlarpaHxa /jisi MeXaHUUeCKOW CUCTEeMBI
+npuHLun Janambepa A1t MeXaHUUeCKOW CUCTeMBI
ypaBHeHus JlarpaHka BTOpOro poza

YpaBHeHue ) 04’ =0 BbIpaxaer:

+TIPUHLUIT BO3MOXKHBIX IepeMelleHUH

npuHLun Janam6epa-Jlarpanxa jisi MeXaHUUeCKOW CUCTEeMBI
npuHLun Janambepa [ijisi MeXaHUUeCKOM CUCTeMbl
ypaBHeHus JlarpaHxa BTOpOro poza

YpaBHeHue > 04’ +2.04; =0 BbIpaxaer:

TIPUHLIUIT BO3MOXKHBIX TepeMelLeHUi

+npuHiun [Janambepa-Jlarpanxa /i MeXaHUueCKoW CUCTeMBI
nipuHLun Janambepa [ijisi MeXaHHUeCKOM CUCTeMbl

ypaBHeHus JlarpaHxa BTOpOro poza

YpaBHeHue > 04’ +2.04; =0 BbIpaxaer:

TIPUHLUTT BO3MOXKHBIX TTepeMelleHHiH

+00111ee ypaBHeHHe JUHAMUKU

npuHLun Janambepa [jiss MeXaHUUeCKON CUCTEMBbI
ypaBHeHUs JlarpaH)ka BTOpOro pojia
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Tabmumua 5 — Kputepuu orjeHKM chOpMHUPOBAHHOCTA KOMIIETEeHLUM

KO,Z[ 1 HaMMeHOBaHHe

KpuTepuu orieHrBaHusi chOPMUPOBAHHOCTH KOMIETEeHLIUH

WHJWKaTopa (JacTy KOMITETEHIMHN)
JIOCTH)KEeHUST Ha 6a30BOM YpOBHE Ha MOBBIIIEHHOM YPOBHE
KOMITeTeHIIUY (4acTu COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMIIeTeHIINH) «YJOBJIETBOPUTENBHO» «XOpOLIO» «OT/IMYHO»
50-64% ot 65-85% ot 86-100% oT MakCUMaaLHOT O
MakKcuMasibHOoro baia | MakcumaabHOro bana banma
NA-1yk- CTyzeHT, B OCHOBHOM, Crygenrt no cyujectsy | CTyZeHT IpaBUIbHO pellaeT
Amnanusupyert 3ajauy, | BiajeeT MaTepUasoOM MO OTBeYaeT Ha muddepeHLIMaTbHBIE

BbI/lesisisl ee Da30BbIe
COCTaBJISIIOLIINE,
OCYILL[eCTBJIsIET
JIeKOMITO3ULIHI0
3ajaum.
N-2yx-1 Haxoaur u
KPUTHUECKU aHa/n3u-
pyeT “H(OopMaLto,
HE0OXOIUMYIO ZIJIst
peleHUs TO0CTaB/IeH-
HOI 3a/1auM.
W-3yk-1
Paccmarpusaer
BO3MO>KHbBIE
BapUaHThI PelIeHUs
3ajlaud, olleHUBast UX
JIOCTOMHCTBA U
HeJ|0CTaTKH.
N-4yk1 I'pamoTHO,
JIOTUYHO, apTyMeHTH-
pOBaHHO (OpMUPYET
cobcTBeHHbBIE
CY>KJeHUsI 1 OL|eHKHU.
OTmyaet (akThl OT
MHeHUM, UHTepIIpeTa-
LU, OLIeHOK M T.[]. B
paccyieHUsIX
JIPYTUX yUYaCTHUKOB
JieaTeIbHOCTH
N -5yk-1 Onpepenser
Y OL|eHUBaeT MoC/Iei-
CTBUSI BO3MOYKHBIX
pellieHu# 3afaumn
NI-1onx-1
Ucnons3yer
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX
JUCLIUTITVH JI7IST
pereHus
CTaH/|apTHBIX 3a7ay
B COOTBETCTBUU C
HarpaB/IeHHOCTHIO
ripoeccuoHaTbLHOM
JieATeIbHOCTH
N-1lonks YyacTByer
B SKCIIepUMEeHTaIb-
HBIX UCC/IeZJOBaHHUSIX
5/1eKTPO000pY/10BaHH
sl M CPe/ICTB
aBTOMaTHU3aL{UH

TeMe, aHaJIM3UPYeT
3a/1auM 0 JTUHAMUKe,
OCYILIeCTBJISIET
JIEKOMIO3HULIMIO 3a/IauH,
HaXO/UT UH(HOPMALIUIO,
HEOOXOIUMYIO ZIJIst
pelLeHust TOCTaBIeHHON
3a/lauM, pacCMaTpUBAEeT
BO3MOYKHbIE BapUAHThI
pelleHus 3ajiauu,
dbopmupyet
CoOCTBEeHHbIE CYXK/eHHUsI
Y OLIEHKH, OTIPeZieNisieT 1
OLIeHUBAET TOC/Ie/ICTBUS
BO3MOYKHBIX PeLIeHU
3a/laud, 3HAeT OCHOBHbIE
3aKOHBI
eCTeCTBEHHOHAYUHbBIX
JMCLUTUTUH J1T51
pellleHus] CTaHJAPTHBIX
3a/1au 10 CTaTHKe, 3HAeT
MEeTOZUKY TIPOBe/IeHUsI
BBIYMCJTUTE/TBHBIX
3KCIIePUMEHTAaIbHBIX
HCCef0BaHUM
3/1IeKTPO0OODPYA0BaHUS U
CpeJiCTB aBTOMaTHU3alu1

TIOCTaB/IeHHbBIE
BOIPOCHI, 6e3 oII1boK
pelllaeT OCHOBHYIO
3a/1auy TUHaMUKH, HO
JIOTyCKaeT HeTOYHOCTH
TIPH COCTaBJ/IeHUH U
aHa/M3e pacyeTHbIX
cxeM, TIpH
WHTEr pUpOBaHUH
b depeHLIMaTBHBIX
yPaBHEHU JBW>KEHHUST
TOUKH; OCYILIIeCTBJISIET
JIeKOMITO3ULIHI0
3a/1auMl, HaXOJJUT U
KPUTHYECKH
aHanu3upyeT
MH(opMaLuIo,
HeoOXoAuMYyto [ijist
peleHust
MOCTaB/IeHHOM 3a/jauH,
paccMaTpUBaeT
BO3MOYKHbIE BapHUAHThI
pelleHus 3aauy,
OLIeHUBast UX
JIOCTOUHCTBA U
HeJJOCTaTKH,
dbopmupyet
cobCTBeHHbIE
CY’K/IeHUSI U OLIeHKH,
oTnvaeT GakThl OT
MHEHUH, orpe/iesisieT U
OL|eHHBaeT
TIOC/Ie/ICTBUS
BO3MOYKHBIX PeLIeHHU
3a7lauy, UCTIOMb3yeT
OCHOBHBI€ 3aKOHBI
eCTeCTBeHHOHAYUHbBIX
JMCLUTUTUH JI7T51
peleHust
CTaHJAPTHBIX 3a/iauy,
3HAaeT MEeTOAUKY
TIPOBe/IeHNsT
BBIYMCJTUTE/TBHBIX
5KCIePUMEHTAIbHBIX
HCCcef0BaHUM
3/1IeEKTPO0OODPYAOBaHHUS
Y CPe/ICTB
aBTOMATHU3aL[UH

ypaBHeHUs], ypPaBHEHUsI
JlaHnrpaHyka BTOpOro poja,
000CHOBaHHO TIPUMEHSsIeT
OCHOBHbIE TEOPeMbI
JUHAMUKH TIPU pelleHrH
3a/1a4; 00/1a/1aeT BLICOKUM
ypPOBHEM MaTeMaTUuyeCKHX
3HaHWM MPU peLlleHnH 3a7au
¢ nuddepeHLIMpOBaHUEM U
MHTeTPUPOBaHUEM CJI0KHBIX
(GYHKUMM, TIPUHUMaeT
aKTHBHOE yJacTye B X07ie
TIPOBe/JieHusT TPAaKTHUeCKOT0
3aHSATHS, TIPAaBUILHO
OTBeuaeT Ha TMI0CTaBIeHHbIe
BOIIPOCHI, aHaIU3UPYeT
3ajiauy, BelJensis ee 6a30BbIe
COCTaBJISIOLIINE,
OCYIIIeCTBJIsIET
JIleKOMITO3ULIMIO 3a/1auH,
HaXOJUT U KPUTUUYECKU
aHa/M3upyeT MHGOpPMaLHIO,
HEOOXOJUMYIO /IS pelleHHsT
MOCTaB/IeHHOM 3a/jauH,
paccMaTpUBaeT BO3MOXKHbIE
BapHaHTHI pellieHys 3a/lau,
OL|eHMBasi UX JOCTOMHCTBA U
HeJJ0CTaTKH, TPaMOTHO,
JIOTUYHO, apTyMeHTHPOBaH-
HO (hopMHUpyeT cOOCTBEHHBIE
CY>KJeHUsl 1 OL|eHKH,
oTnyaeT (akThl OT MHEHUH,
WHTepIIpeTaL1ii, OL[eHOK U
T.[]. B PACCY’>KAEHUSIX
JleATe/IbHOCTH, OTpejiesisieT
¥ OLIeHUBAeT 10C/IeICTBUS
BO3MO>KHBIX DelleHHi
3ajlauy, rpaMOTHO
WCTIO/B3YeT 3aKOHbI
TeopeTUYeCcKor MeXaHUKU
JJIs pellieHus 3a/jau 1o
JVHaMUKe B COOTBETCTBUU C
HarpaB/IeHHOCTHIO
nipoeccuoHaIbLHOM
JleATe/IbHOCTH, FOTOB
y4yacTBOBaTh B
5KCIIepUMeHTaIbHbIX
UCCTIeJOBaHUSIX
3/1IeKTPO0OODPYA0BaHUS U
CpeJiCTB aBTOMaTHU3aL{1H
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2 OLEHVBAHUME IINMCBMEHHBIX PABOT CTYJEHTOB,
PETVIAMEHTUPYEMbIX YYEBHBIM IIVIAHOM

PacuerHo-rpaduueckas pabora «Craruka. KunemaTuka. IluHaMuKa».
TuroBast pacueTHO-Tpayeckas paboTa, BBLIMOJHSETCS IO BapHAHTaM B COOTBETCTBUM C

MEeTOANYECKMMU YKa3daHUSAMMU.

Tabsuia 6 — DopMupyembie KOMIETeHIMH (M/IM UX YaCTH)

Koj 1 HauMeHOBaHMe UHIMKaTOpa OneHOYHBIE
Koj 1 HauMeHOBaHue
JIOCTV>KeHUs1 KOMIIeTeHLIUM (YacTu Marepuabl U
KOMIIeTeHI[UN
KOMITETEeHLIUM) cpeicTBa
YK-1 CriocobeH oCyIiecTB/sATh
yu N -1yk-1 AHanu3upyeT 3azauy, BblZessis ee
MOMCK, KPUTUUECKUM aHa/Iu3 U
6a30Bble COCTaB/ISIOLL{Me, OCYILeCTBIISeT
cuHTe3 UHOopMaI|H, PUMEHSTh
o nekomrio3unuto 3agaund U/I-2yk-1 Haxogut
CHUCTeMHBIN TOAX0/ AJ1s1 pelleHus
Y KpUTUUECKU aHa/Iu3upyeT UH(OpMaL1IO,
TTOCTAB/IEHHBIX 3371 HeoOX0IUMYIO [IJisl pellieHUs] TT0CTaB/IeHHOU
OIIK-1. CniocobeH peliiaTh AMMYIO A7 P ITpoBepka
sagaun. /I-3yk-1 PaccmaTtpuBaer
TUIIOBbIE 3a/1aUU copepxkanus PI'P
. BO3MO)KHbIe BAaPUAHTHI pellieHus 3a/lauH,
npogeccuoHaIbHOU 3amuta PI'P
. | OlLeHMBasi UX JOCTOMHCTBA U HEJOCTATKHU.
JlesiTeTbHOCTU Ha OCHOBe 3HAHUU (cobecemoBaHue)
N-1omk-1 Icrionb3yeT OCHOBHBIE 3aKOHBI
OCHOBHBIX 3aKOHOB
eCTeCTBeHHOHAYyYHbIX AUCLIUIUIUH /IS
MaTeMaTUueCKUX U eCTeCTBeHHBIX
pellleHus1 CTaHAAPTHBIX 3a/iau B
HayK C NMpUMeHeHUeM
COOTBETCTBUHU C HAPaBJI€HHOCTbIO
VMH(OpMaLIMOHHO- .
. rpogecCuoHa/IbHOM [IesiTeTbHOCTU
KOMMYHHKAI[MOHHBIX TeXHOIOT M

Tabsuia 7 — Kputepuu orleHKH pacuéTHO-Tpaduyeckoi paboThl

ITokasarenu KonnyectBo 6asnnoB
MHWHUMa/bHOe MaKCUMaJ/lbHOe

Cobmosienue rpaduka BoinoaHeHusi PI'P 1 2
Copgepxanue PI'P 1 2
3awura PI'P 1 2
AXTUBHOCTB TIpH BbITIOTHeHUW PT'P vym mipu 1y 6iuaHOM 1 2
3awure npyrux PI'P

Wroro: 4 8

OueHka c)OpMHUPOBAHHOCTU KOMITETEHLMM TIPH BBITIOJTHEHWM U 3all]UTe pacueTHO-rpauuecKoit
paboTsl ocyirectBasercs no 6okam: «Cogepxanre PI'P» u «3atqura PI'P».

Kputepuu orjeHrBaHusi cQOpMHUPOBaHHOCTH KOMITETEHLMH Mpe/icTaB/ieHbl B Tabuiie 8.
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Tabnwuiia 8 — Kputepuu orjeHKH chOpMHUPOBAHHOCTHA KOMIIETEHIMH 110 pacueTHO-rpahHuuecKou pabore

Kop v HaumeHOBaHue
VHJUKaTopa
JOCTHIKEHUS

KOMITeTeHLMM (4acTu

KOMITeTeHL1H)

Kputepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU

(4acTv KOMIeTeHL1H)

Ha 6a30BOM ypOBHe

Ha IOBLIIIE€HHOM YPDOBHE

COOTBETCTBYET OLIEHKE
«y/IOBJIETBOPUTE/THHO»
50-64% ot
MaKCHUMaJIbHOro 6asia

COOTBETCTBYET OLIEHKE
«XO0pOolI0»
65-85% ot

MaKCHUMaJ/IbHOro 6asia

COOTBETCTBYET OLIEHKE
«OTJIAYHO»
86-100% ot

MaKCHUMaJIbHOro 6asia

N-1yk-1 AHanu3upyeT
3ajjauy, Bbljeisis ee
6a3oBble
COCTaBJISIFOLLIME,
OCYILL[eCTBJISIeT
JIeKOMITO3ULIMIO 33/1auud
N-2yx.1 Haxogut u
KPUTUYECKU
aHaIM3upyeT
VH(pOpMaLIO,
HeoOXo UMY Aist
pelLieHUs TT0CTaB/IeHHOM
3aJaumnl.
NA-3yk1
PaccmarpuBaer
BO3MO’KHbIe BapHaHTbI
pelLleHUs 3a/jauH,
OLIeHUBAas UX
JIOCTOWHCTBA U
He/I0CTaTK!

N O-1onk-1 Mcnonb3yer
OCHOBHBI€ 3aKOHBI
ecTeCTBeHHOHAYUYHbIX
JUCLIATUIVH JJ151
pelleHUsT CTaHJAPTHBIX
3aJjau B COOTBETCTBUM C
HarpaB/eHHOCTbIO
npogeccuoHaIbHOU
JiesITeNTIbHOCTU

CTyJieHT BBITIOHU
PI'P o koHua
cemecTpa; BaajeeT
MaTepuasoM I10 TeMe
Ha 6a30BOM ypOBHe,
BBITIO/THATh PacyeThl
IO CTaTHKe,
KWHeMaTuKe,
JMHaMUKe, HO
JIOTTyCKaeT
CyLL|eCTBEHHbIE
olIMbKY B pacyeTax,
WCTIbIThIBAET
3aTpyAHeHus B TIOMCKe
Y aHa/nuse
vH(popMaLuy A5
pelLieHUs
MOCTaB/IeHHOM 3aJjauH,
VICII0JIb3YeT 3aKOHbI
TeopeTUueCKou
MeXaHUKH JIJIs
pelLieHUs
CTaHJAPTHBIX 3a/jau

CTyzleHT BBINOTHUI
PI'P B cpok, ocHOBHas
4yacTb pacueToB
BBITIOJ/IHEHA C
HeCyl|eCTBeHHbIMU
olInMbKaMu, CTyIeHT
ymeeT [IPUMEHUTD
AJICOPUTM peLleHUs]
3a/]ay 10 CTaTHKe,
KWHEeMaTHKe U
[IMHaMUKe, HO
JIOMTyCKaeT HETOYHOCTH
TIPU UHTeTPUPOBAHUU
nvddepeHLIMaTbHBIX
ypaBHEHUH ABWKEHHUs
TOUKH, [IPH 3allyTe
PI'P no cymjectBy
OTBeuaeT Ha
MOCTaBJ/IeHHbIE
BOIIPOCHI, aHA/TU3UPYeT
3a/jauy, HO HCITbITHIBAET
3aTpyiHeHUs TIpU
Bbl/le/leHHH ee 0a30BbIX
COCTaBJISIFOLLUX,
HaxOJUT U KPUTHUYECKU
aHa/IM3upyer
VH(pOpMaLIo,
HeoOXoquMYyI0 /151
pelleHust
MOCTaB/IeHHOM 3a/jauH,
paccMaTpuBaeT
BO3MO)KHbIe BapUaHThI
pellieHus 3a/laul, HO
3aTpyHAeTCs
CaMOCTOSITEJIbHO
BbIOpATh ONTHUMAaJIbHBIN
BapHaHT, UCII0J/Ib3yeT
3aKOHBI TEOPETUUeCKOMN
MeXaHUKH /151
pellieHusl CTaHAApPTHBIX
3a/a4

CTy/IeHT BBITIOJTHUI
PI'P B cpok 6e3
oIMO0K, rPaMOTHO
pelliaeT 3aJjauu 10
CTaTUKe, KHHEeMaTHUKe U
JMHaMUKe, ObICTPO U
IPaMOTHO aHa/Iu3UpyeT
3ajjauy, Bbljeisis ee
6a3oBble
COCTaBJISIFOLLIUE;
HaXOAWUT U KPUTHUUECKU
aHaIM3upyeT
VH(pOopMaL1Io,
HeoOXoguMYyI0 /st
pelLieHUs
MOCTaB/IeHHOM 3a/jauy;
paccMaTpuBaeT
BO3MO’KHbI€ BapHaHTbI
pelLleHUs 3a/jauH,
OlleHHBast UX
JIOCTOWHCTBA U
He/I0CTaTKY;
oripejiesisieT U
OLleHUBaeT
MOC/Ie/ICTBUS
BO3MOYXHBIX pellleHui
3ajaum, obsazaer
BBICOKMM YPOBHEM
MaTeMaTU4yeCcKUx
3HAHUM TIPU pellieHun
3a/a4 C
IvddepeHLIMpOBaHUEM
Y UHTErpupOBaHUEM
CJIOXKHBIX (DYHKLUM,
IPaMOTHO HCTO/b3yeT
3aKOHbI TEOPeTUYeCKOMH
MeXaHWKH JJIsi
pelLieHUs 3a/au o
CTaTUKe, KHHEeMaTHUKe U
JTUHaAMUKe
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3 OIIPEJEJ/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOMN ATTECTAIIUA

dopma NpoMeXXyTOUHOW aTTeCcTaliuy 0 JUCLUIIIMHE 5K3AMEH.

OLEHOYHBIE MATEPHAJIBI 1 CPEACTBA JId [TPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHLIVN

YK-1. CnocoGeH oCyImecTB/IATh MOUCK, KPUTHYECKWH aHa/W3 W CUHTe3 HH(OpManuu,
NPUMEHSATH CUCTEMHbIN NOAX0/| AJISl pellleHHs MOCTaB/JIeHHbIX 3a/ad4.

3a,E[aHI/IH 3dKPbITOro THUIld

BbiGepume o0uH npaeus/ibHbIli ApUAHM omeema

F
A

[ 1)

1. CBsa3b B TOuKe A ¢ E ; ;t 7% Ha3bIBAeTCA:

[IIapHUPHO-TIOIBUKHOU
+1I1apHUPHO-HETIOIBUKHOU
JKeCTKOU 3a/leJIKOU
T/1IaJJKOM TTOBEPXHOCTHIO

2. DKBHUBA/IEHTHBIE CHCTeMBI — 3T0:

CUCTeMa CWJI, KoTopasi, Oyayuu NpUIoyKeHHOW K TBepPAOMY Tesy, HaXOAsI[eMyCsl B TIOKOe, He BHIBOAUT
TeJI0 U3 3TOr0 COCTOSIHUS

+CHUCTeMbI CUJI, TIOJ] IEMCTBHEM KaXK/I0M M3 KOTOPBIX TBepZOe Te/l0 HaXOAUTCS B OJMHAKOBOM
KMHEeMaTUueCKOM COCTOSTHUU

CUCTeMa, TMHUM JIeCTBUSI BCeX CUJI KOTOPOW pacrioyioXKeHbl B OJJHOM MJIOCKOCTH

cUcTeMa, TMHUM IeUCTBUS BCeX CUJ KOTOPOU PacIioyioyKeHbl B IPOCTPaHCTBe

3a,ua1ma OTKPbITOr'o THUIlAd

Pewume 3adauy

3. Touka Maccoii 71 = 2 K2 jBUraercs no rj1ajKoil ropu30HTaAbHOI OBEPXHOCTH Mo/
peiicteuem cunbl I = 6 H | 6e3 Haua/bHOM cKOpOCTH. 3a KaKoe BpeMs CKOPOCTh TOUKH

JIOCTUTrHeT 9 m/c?
PeweHue:

OcHogHoe ypagHeHue ounamuku: F =m - a

B momenm Hauana deusicenus: Ty = 0; v, = 0

F

&
€1008amebHO, YCKOpeHue pagHo: . = — = — = 3 Mf 1
m 2 C

A _
epemsi pagno: At =t —tg =t = — = = o _ Y _2_ 3.
a ] a 3

IIpasunbHblli omeem: 3 c.
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J‘}.f 2 J'l-_’.i’: 3

D3

4. B ogHOM NJIOCKOCTH PacHo/i0)KeHbI TPH Napbl CUJI . OnpegeMTL MOMEHT
napel cun M, npu KOTOPOM 3Ta CHCTeMa HaXOAMTCS B PABHOBECHH, €C/TH MOMEHTbI

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

Pewenue:  Ycnosue — pasHogecus: LM, =0. Hmeem: XEM,=-M,+M,+M,=0.
M,=M,—M,=510-120=390H -m.
IpasunbHbili omeem: 390.
5. Bykcup TAHeT TPU 0ap)Ku pa3/IMYHBIX Pa3MepoB, C/IeyIoliie oJHa 3a Jpyroi. Cuia Taru
BUHTa Oykcupa F; B gaHHbIi MoMeHT paBHa 18 kKH. ConporuB/ieHHe BOJBI JABH)KEHHIO
oykcupa R paBHo 6 KH; conpoTuB/ieHHe BOABI /IBI)KeHHIO TepBoi 0ap)xu — 6 KH, BTopoi
0ap)xu — 4 kH u Ttperbeii — 2 KH. MMemomuiica B pacnopshkeHUH KaHaT BbIiEP)KHBAeT
0e3omacHo pactaruBawmyo cuiay B 2 KH. CKo/IbKO KaHaTOB Ha/[0 MPOTAHYTh 0T OyKcHpa K
nepBou 0apxe?

Pewenue. Cuna taru 6ykcupa: F = Fr — R = 18 — 6 = 12 kH, Tak Kak KaHaT BblJ|ep)KHUBaeT 2
KH, To KonMyecTBO KaHaTOB MeXXAy OYKCHPOM U 1epBoi Oapkeli paBHO: N = E = 6.

IIpasunbHblii omeem: 6.

Jatime pa3zeepHymbliii omeem Ha 60npoc

6. Uro Takoe craTruka?

IIpasunbHbIli oOmeem: CTaTHUKa — 3TO Pa3/e/l MeXaHUKH, B KOTOPOM M3y4aroTCsl METO/bI IIpeoOpa3oBaHMsI
CHCTeM B S5KBUBAJ/IEHTHbIe CUCTEMbl W YCTAHAB/IMBAKOTCA YCJIOBUSI PaBHOBECHS CHJI, TIPUIOKEHHBIX K
TBEPAOMY TeJly.

7. UTo Takoe TpaeKTopusa?

IMpasunbHbili omeem: JIUHUS, KOTOPYIO OITMCHIBAeT TOUKAa TIPU CBOEM [IBWKEHWH, Ha3bIBaeTCs
TpaeKTOpUeu

Honoanume

my .
8. Ilpu momMou BbIpaKeHHS T HaXoAUTCA NpH NOCTynareJbHOM
ABH)KEHUH.

HPGGUﬂbelﬁ omeem:. KWHeTUUeCKasd SHeprud TeJla.

OIIK-1. Crioco0eH pemiaTh THNOBBIE 3aiaud NMPo¢ecCHOHAIHLHOH /IeATeTbHOCTH Ha OCHOBE
3HAaHMH OCHOBHBIX 3aKOHOB MaTeéMaTHYeCKHMX M €CTeCTBEeHHbIX HAyK C NpPHMeHeHHEM
HH(OPMAIHOHHO-KOMMYHHUKAI[HOHHBIX TE€XHO/IOTHHA.

3a,E[aHI/IH 3dKPbITOro THUIld

BbiGepume o0uH npaeus/ibHbIli ApUAHM omeema

= .

T

1. Csase B Touke B
+HUTBLIO

Ha3bIBdeTCHA:
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TJ1a[JKOU MTOBEPXHOCTHIO
CKOJIb3SIIIIei 3a/le/TIKOM C 2-MsI CTereHsIMU CBOOO/bI
HeTIO/IBUKHBIM I11apDHUPOM

2. YroJ/i moBOpoOTa Te/Ia U3MEPAETCH B:
00

pan

rpagycax

+ paj, rpagycax

3a,ua1ma OTKPbITOIr'0 THUIlA

Pewume 3adauy

3. Touka maccoii 71 = 4 K2 pjBUraercs Mo ropu3OHTA/ILHON MpsAMoii ¢ yckopenuem a = 0,37 .
Onpeaenutrs MOAY/b CUJBIL, JelCTBYHOIled HAa TOUKY B HalpaB/IeHUU €é [BH)KeHUS] B MOMEHT
Bpemenu ! = 3 € (c TounocTbI0 0 0,1).

Pewenue: HaXoauM 3Ha4YCHHE YCKOpEHUs B MOMEHT BpEMEHU t=3c .

a=03t=03-3 = D,QM/ 2
C”. OcnosHoe ypasuenue qunamuku: F =m -a = 4-09= 3,6 H

IpasunbHbili omeem: 3,6 H.

2
4. YrioBasa CKOpPOCTb MaxOBHMKa HM3MEHSETCHA COI/IAaCHO 3aKOHY O = ﬂ(6t—t ) Omnpepenursb
BpeMs / > () 0CTaHOBKHM MaxOBHKa.

— 2y
Pewenue: mnpu ocranoBke MaxoBuka =0. Ilomydyaem ypaBHEHUE (6t —t“)=10
CnepnoBartenbsHO t=6 C.
IIpasunbHbili omeem: 6 c.

/Jatime pa3zeepHymbiii omeem Ha 60npoc

5. UTo0 3HAYHUT « BpaljaTe/jabHOe IBI)KeHHe TBep/0ro Teia»?

IIpasunbHbili omeem: ABWKeHHEe TBEPAOTO Tejla BOKPYT HEMOABWXXHON OCH, TPH KOTOPOM KaKue-110o 2
TOUKH, TIpUHAJJ/IeXalde Telay, OCTAalOTCd B TeueHue BCero BpPEeMEHH [BWKEHHs HeroJBWKHbIMU,
Ha3bIBAeTCs BpalljaTe/IbHbIM.

6. Kakue cnoco0bl 3ajaHus ABH)KEHHS TOUYKH CyLIeCTBYIOT?
IIpasunbHblll omeem: B 3aBUCMMOCTU OT BbIOOpa CUCTEMbI OTCUETa CYLIEeCTBYIOT TP criocoba 3aZiaHust
[IBIDKEHUS] TOUYKU — BEKTOPHbBIN, KOOPAWHATHBIN U eCTeCTBEHHBbIN.

Honoanume

7. IBI>KeHHe TBep/Joro Tejia BOKPYr HEMOABM)KHON OCH, MPH KOTOPOM KaKue-M00 2 TOYKH,
NMpUHAJ/Ie)KAIHe Tely, OCTAlTCA B TeYeHHe BCEr0 BPEeMEHH /[BWKEHHUsl HeMo/BIKHBIMH,
Ha3bIBaeTCs .

IIpasunbHblli omeem: BpalljaTe/bHBIM.
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OIIK-5. Crioco0eH y4yacTBOBaTh B MPOBEJEHMH HYKCIIEPUMEHTA/IBHBIX HMCC/IeJOBAHUM B
npogeccoHa/ILHOM AeATeTbHOCTH.

3a,E[aHI/IH 3dKPbITOro THUIld

BbiGepume o0uH npaeus/ibHbIli ApUAHM omeema

1. PaBHo/elCTBYIOI|asA CH/ia — 3TO:

cuia, JelCTBYIOLasl Ha MaTepuasbHble TOUKH (Tesa) JaHHOM CUCTeMbI CO CTOPOHBI MaTepranbHbIX
TOueK (Tes), He PUHAJ/IeXALUX 3TOU ChCTeMe

Mepa MexaHM4eCKOro B3auMO/IeMCTBUSA TeJl, OTpe/ieNstollas UHTeHCMBHOCTb U HarlpaBJ/ieHre 3TOro
B3aUMO/IeNCTBUS

CuJIa B3auMO/IeHCTBUS MEXX/ly MaTepya/bHbIMU TOUKaMHU (TerlaMH) pacCMaTpUBaeMoON CHUCTEMBbI
+cuna, SKBUBaJieHTHas HEKOTOPOW CUCTEMe CHJT

2. Yl0oBHe paBHOBECHS CXOAAIIMXCS CHIL:
+R = Zﬁl =0
RoF +F,
W) _ pw) _ pu)
R = Ry =R

3a,ua1ma OTKPbITOIr'0o THUIlA

Pewume 3adauy

R
L

3. Kakum /Jj0/DKeH ObITh HAMMEHBIINI BecC Tesa 2 , V1 TOro UT00BI TEs10 1

BecoM 200 H Hauano CKO/Ib3UTH MO FOPU30HTA/TBHOM IJIOCKOCTH, eC/IM K03((uipeHT TpeHHs

ckonbxenus [ =0,2?

Pewenue:
F,'rp=f-N= 02-200=40H

Ycinosue HAUANa CKOAbHCEHUS:
= =
F, =F,,=40H

IpasunbHbili omeem: 40 H.

4. OHPE,E[EJII/ITB B CM KOOpAMHATY .X'C LEHTPA THAXKECTH NMPAMO/IMHENHOI'0 OJTHOPOJHOI'0 CTEPXXHA

AB, ec/ii 3aaHbI KoopauHaThl Touek AuB: x , = [0cm, x, =40cm.
Pewenue:

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

IMpasunbHbili omgem: 25 cm
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5. UernIpe rpy3a maccoii M =l K& Kaxjplii, coeuHeHHbIe THOKOIi HUTBHIO, MePeOpOLIeHHON

< - 2
yepe3 HenoJABH)XKHbIM HEBECOMbIN 6JIOK, JABMIKYTCS COIJIACHO 3aKOHY S = I,St . OHPE,E[EJII/ITL

CH H 1y

KI/IHeTI/IqECKYIO BHEPI‘I/IIO CUCTEeMBbI FPYBOB B MOMEHT BPEMEHI/I
t=2c.
2

my :
Pewenue: T = 47 = 2m(s)2 =72 [xc.

IIpasunbHblli omeem:

/Jatime pa3zeepHymbliii omeem Ha 60npoc

6. Uto Ha3bIBaeTcs LIEHTPOM TSsDKeCTH?

IIpasunbHblll omeem: TOUKa Tesa, Yepe3 KOTOPYIO MPOXOJUT JIMHUS [1elCTBUS PaBHOZENHCTBYIOLLe Crl
TSDKEeCTH, [IeMCTBYIOIIMX Ha YaCTULbl JAHHOTO TeJja, NP JitoOOM TOJIO)KEeHWH Tejla B TPOCTPAHCTBeE,
Ha3bIBaeTCs L[eHTPOM TSKeCTH.

7. 4YTo Ha3bIBaeTcs MoCTynarTre/JIbHbIM ]I[BI/I)KEHI/IEM?

Hpa@LUlebllj omeem:. OBWXeHHE TBEpAOro Tejd, IpyU KOTOPpOM nmobas psAMasd, CBA3dHHAsA C 3TUM TeJIOM,
rnepemeigaeTcs, OCTaBdsAChb HapaﬂHEHbHOﬁ CBOEMY HaUd/IbHOMY  HallpaB/JI€HHWIO, HA3bIBAETCA
MOCTYyIIaTe/IbHBIM.

Honoanume

8. Yacrora KosieDaHHI TOYKH, TO/JBElIEHHONW HA MPYXHHe, ONpeJe/sieTCs U

IIpasunbHbIli 0meem: Maccoi TOUKH; KeCTKOCTbIO MPYKUHBI.

OkoHuaTeNbHbIE pe3y/nbTaThl 00yueHWs (POPMHUPOBAHUS KOMIIETEHLIUH) OIpeJesisioTCsa
TIOCPeZICTBOM TiepeBozia 06asioB, HAOpaHHBIX CTYAEHTOM B IPOLIECCe OCBOEHUS TUCLIMTUIMHBI, B OL[eHKU:

— 6a3oBbIli  ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHLIUA CUMTAeTCSI [JOCTUTHYTBIM, €eC/U
pe3y/ibTaT 00yueHHUsI COOTBETCTBYET OLIeHKe «yIOBIeTBOPUTe/NbHO» (50-64 peMTUHIOBBIX OasyioR);

— TIOBBIIIIEHHbIN YpOBeHb C(HOPMUPOBAHHOCTU KOMIIETEHLIUA CUMTAeTCS JOCTUTHYTBHIM, eC/U
pe3y/abTaT 00yueHusi COOTBETCTBYET OLleHKaM «XOpolio» (65-85 peMTUHToBbIX 0asioB) U «OTIAYHO»
(86-100 peUTUHTOBBIX OasIOB).

4 TIOPSAIOK ITPOBEJEHUSA IIOBTOPHOM
IMPOMEXYTOUYHOMN ATTECTAIIUA

dopma NpoOMeXXyTOUHOW aTTecTalvy M0 JUCLUIUIMHE 5K3AMEH.

@oHJ, OLIEHOYHBIX CpPeACTB [Jid TPOBeJEeHUsT TIOBTOPHOM TIPOMEXYTOUHOM —aTTecTaluu
(hopMHpyeTCsl U3 UMC/la OLleHOYHBIX CPEe/ICTB 10 TeMaM, KOTOPble He OCBOEHbI CTYJEHTOM.

IIpumeuaHue:

IononHuTe/TbHbIE KOHTPOJIbHBIE WCITBITAHUsSI TPOBOJATCS I CTYJeHTOB, HaOpaBIIuX MeHee 50
0a10B (B cooTBeTCTBUM C «I10I0’KEHNEM O MOAY/TbHO-PEUTHHIOBOM CHCTEMED).
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Tabmuua 9 — KpuTepuu orjeHKM chopMHUPOBAHHOCTHA KOMIIETEeHLUM

Koj 1 HauMeHOBaHMe UHIMKAaTOpa AOCTHKEeHUS
KOMIIeTeHI U1
(4acTv KOMIeTeHL1H)

Kpurepuu onjeHrBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEeHLMM)

Ha 6a30BOM ypOBHE

COOTBETCTBYeT OLleHKe
«yZ0B/1eTBOpUTEIbHO» 50-64%
OT MakKCUMaJibHOro 6asia

N-1yk-1 AHanM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJIAIOLYe, OCYLeCTBJ/ISIeT JeKOMITO3ULIUI0
3agauun. U/1-2yk.1 Haxoaut u Kputnuecku
aHaM3UpyeT UHQOpMaIuio, He0OXOJUMYIO ISt
pellieHus ocTasyeHHoU 3aaun. V/1-3yk-1
PaccmatpriBaeT BO3MO)KHBIE BApUAHThI pPellleHNs
3a/lauy, OLleHMBast UX JOCTOMHCTBA U HEeJJOCTaTKU.
N-4yk1 I'paMOTHO, JIOTUUHO, apryMeHTUPOBaHHO
dhopMuUpyeT cOOCTBEHHBIE CY)K/I€HUS U OL[€HKU.
Otnuyaet GakTbl OT MHEHUM, UHTepIIpeTalii, OLIeHOK
Y T.[j. B pacCyKIeHUsIX IPYTUX YUYaCTHUKOB
JesitesibHOCTH. U/1-5yk.1 OripefiesnsieT U oLleHUBaeT
MOC/IeZICTBUSI BO3MOJKHBIX DeLleHUH 3a1auM.
NO-1onk-1 Ycrionb3yeT 0OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAayYHbIX JUCLIUIUIUH [JI pelleHUs
CTaHZAPTHBIX 3a/ja4 B COOTBETCTBUU C
HarpaB/IeHHOCTBI0 NPO(eCCUOHATbHON JesTeTbHOCTH.
N-1onk-5 YUacTByeT B 3KCIIepUMEHTATbHbBIX
WCC/IeJOBAaHUSIX 37IEKTPOOOOPY/I0BaHUS U CPE/ICTB
aBTOMaTrv3aluu

CryileHT B/a/ieeT HaBbIKaMH aHa/K3a 3a/jau
10 TeOPeTUYECKOW MeXaHUKe, BhIJeJIsIs UX
6a30Bble coCTaB/IsOLMe, OCYIeCTBIeHUS

JIEKOMTIIO3ULIUM 3a/lauk, HAXOJUT
vH(popMalLnio, HeobX0JUMYIO /1S pelleHust
TOCTaB/IeHHOM 3a/jauu, pacCMaTprBaeT
BO3MOYKHbIe BAaPUAHTHI pellieHus 3a/lauM,
OlleHMBasi UX OCTOMHCTBA U HEeJJOCTATKU,
dopMUpyeT cOOCTBEHHBIE CY)KEHUS U
OLIeHKH, OTpe/iesisieT U OLleHUBaeT

TI0C/IeZICTBUSI BO3MOJKHBIX PellleHUH 3a/lauM,

yMeeT UCI0/Ib30BaTh OCHOBHBIE 3aKOHBI

€CTeCTBeHHOHAYUHBIX AUCLIUILINH /151
pellieHrsl CTaHapTHBIX 3a/jad 110
JTMHaAMUKe, TOTOB y4aCTBOBAThb B

MPOBe/IeHUH BBIUMCTUTETbHBIX
9KCTIepUMeHTaTbHBIX UCC/Ie0BaHUM
3/1eKTPO0O0ODPYI0BaHUS U CPeJICTB
aBTOMAaTU3aLUU
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