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IHacnopr ¢poHAAa OLEHOYHBIX CPEACTB

Tabwual
Moyiis dopmupyembie OuieHOYHbIE
Y KOMITETEHITHH WU HX MaTepuabl U Konuaectso
JTUCIUILTUHBI
qyacTu CpeacTBa
OIIK-1 Cnocoben pe- CobecenoBanue )
Cratuka ath 3a7a4u npodeccu- (3amura PT'P)
OHAJIbHOM JIESITEILHOCTH TCk 45
Ha OCHOBE HCIIOJIH30Ba- CobeceoBanye
HUSl TEOPETUUECKUX U 26
Kunemaruka OPAKTUYECKUX OCHOB (3amura PI'P)
€CTECTBEHHBIX U TEXHU-
YEeCKUX HayK, a TAaK¥Ke TCk 45
MaTeMaTHYeCKOro arnrma-
CobecenoBanue
para ( PIP) 25
3aIuTa
OIIK-3 Cniocoben nmpuHu-
MaTh penIeHus B mpodec-
CHOHaJIbHOU cepe, uc-
IOJIb3YsI TECOPETUICCKHE
JnHamMuka
OCHOBBI 1 HOPMAaTUBHYIO
0a3y CTpOUTENIHCTBA,
CTPOUTENBHON UHyCTPUHI
1 KHWITATTHO-
TCk 89

KOMMYHAJIBHOTO X035~
CTBa

OIIK-6 CnocobeH ydacr-
BOBAaTh B TPOCKTHPOBAHUI
00BEKTOB CTPOUTETHCTBA
Y JKUITUIIHO-
KOMMYHAJIBHOTO X035~
CTBa, B MOJITOTOBKE pac-
YETHOTO M TEXHHUKO-
SKOHOMHMYECKOTO 00OCHO-
BaHMI MX MPOEKTOB,
y4acTBOBATH B MMOJITOTOBKE
MPOEKTHOU JIOKYMEHTa-
I[UH, B TOM YHCIIE C UC-
MOJIb30BaHHEM CPEJICTB
ABTOMATU3UPOBAHHOTO
NPOCKTUPOBAHUS U BBI-
YHUCIIUTEIBHBIX MPO-
IpaMMHBIX KOMITJICKCOB




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
JIJIS1 OEHKY 3HAHUM, YMEHU 1 HABBIKOB JESITEJIb-
HOCTHU B NTPOLHECCE OCBOEHUSA JUCIUIIJINHbI

Tabmmua2 —PopMupyemble KOMIETEHIUU

O1LeHOYHbBIE
Koxa u naumeHnona- Kon v HanMeHoBaHME HHIUKATOpPA JOCTHXKE- Marepu-
HUE KOMIICTCH- HUS KOMIETCHIIUN (4acTH KOMIICTCH- AIBI 1
on sy CpeJiCTBa
OIIK-1 Cnocoben Monayabl.
peuiaTh 3a7a4u mpo- Craruka.
€CCUOHAIBHOU TectupoBanue
b OIIK-1.4. IIpencraBieHue 6a30BBIX A Mpodec- p
NesITeIbHOCTH Ha o
CHOHaNbHOW  cdepbl (U3MUECKUX MPOLECCOB
OCHOBE UCIOJIb30BaHUS o
" SIBJICHUN B BUJC  Mare-
TEOPETUYECKUX U .
MaTU4ecKoro(ux) ypaBHeHus(i).
MIPAKTUYECKIX OCHOB
OIIK-1.6. PemieHune MH>KEHEPHBIX 3a1ad C
€CTECTBEHHBIX U
MOMOIIBI0 MaTeMaTUYEeCKOro  armapara
TEXHUUYECKUX HayK, a . 5 .
TaKKe MaTeMaTHyecko- | BEKTOPHOI anreOpbl, aHATUTHICCKOH TeOMETPHH.
TO
amnmapara
OIIK-3Cnocoben OIIK-3.2. Tectupona-
HUE

MPUHUMATDH PEIICHUS
B nipodeccroHaIbHOM
cdepe, UCOIB3YS
TEOPETUICCKHE
OCHOBBI U
HOPMAaTHBHYIO 0a3y
CTPOUTEIILCTBA,
CTPOUTENBHON
WHIYCTPUU U
KUJTAIITHO-
KOMMYHAJILHOTO
XO03sICTBA

Br16op MeToa WM METOAMKY PELIeHUs 3a1a41
npodeccnoHaNbHON eATENbHOCTH.




OIIK-6Cnocoben
y4acTBOBATh B
MIPOCKTUPOBAHUH
00BEKTOB
CTPOUTENHCTBA U
JKHUTUITHO-
KOMMYHaJIbLHOTO
XO035ICTBA, B
IIOJITOTOBKE
pacyeTHOro 1
TEXHHKO-
SKOHOMHUYESCKOTO
000CHOBaHUM HX
MIPOCKTOB,
y4acTBOBATh B
IIOJITOTOBKE
MPOEKTHOMN
JOKYMEHTAI[UH, B TOM
YHCIIE C
HCIIOJIb30BAHUEM
CpelCTB
ABTOMATU3HPOBAHHOTO
MIPOCKTUPOBAHUS U
BBIYHCIIUTEIBHBIX
MIPOrPaMMHBIX
KOMILIEKCOB

OIIK-6.18.IIpuMeHEeHNs TUTIOBBIX aJITOPUTMOB
WCCIIeIOBaHMS PaBHOBECHS U JIBHKEHUS
MEXaHUYECKUX CHCTEM IPU MPOECKTUPOBAHUU
00BEKTOB CTPOUTEIHCTBA.

TectupoBanue
CobecenoBanue

OIlK-1
peliaTh 3a71a4 u mpo-
(dheccuoHaIbHOM
JeSATEIIbHOCTH
OCHOBE
WCIIOJIb30BAHUS
TEOPETUUECKHUX
MPAKTUYCCKUX
€CTECCTBCHHBIX
TEXHUYCCKUX HayK, a
TaKkKe
MaTeMaTHu4dYCCKOro
amrmapara

Cnocoben

Ha

u

OCHOB

u

Moayas 2.
Kunemartuka.

OIIK-1.4. TlpencraBnenue 6a30BbIX i podeccu-

OHaJIBHOM chepbl PU3NUECKUX MPOLIECCOB U SBIIE-

HUM B BHJICE MATEMaTUYECKOTO (MX) ypaBHE-

HusI(i).

OIIK-1.6. Pemenre WHXCHEPHBIX 3a7ad C
MTOMOIIIFI0 MATEMaTHYECKOTO arnapaTa BeK-

TOPHOH anreOpbl, AaHATUTHYECKOW T€OMETPHH.

TectupoBanue




OIIK-3 Cnocoben
[IpuHuMats pemenus
B IpoeCcCHOHATBHOMN
chepe, UCTIONB3YS
TEOPETUYECKHE
OCHOBBI
HOPMAaTUBHYIO 0a3y
CTPOUTEIIbCTBA,
CTPOUTENBHON
WHIYCTPUU U
KHJTUIIHO-
KOMMYHAaJIbHOTO
XO035ICTBA

OIIK-3.2. Bsibop MeToa Wi METOTUKA
Pemenus 3agaun mpodeccuoHaIbHON
e TEIbHOCTH.

TectupoBanue

OIIK-6Cnocoben
y4acTBOBATh B
MIPOCKTUPOBAHUH
00BEKTOB
CTPOUTENHCTBA U
JKMITHIITHO-
KOMMYHAaJIbHOTO
XO03SICTBA, B
IMOJITOTOBKE
pacyeTHOro 1
TEXHUKO-
SKOHOMHYECKOTO
000CHOBaHHH UX
MIPOEKTOB,
y4acTBOBaTh B
IMOJITOTOBKE
MIPOEKTHOMN
JOKYMEHTAIMHU, B TOM
YHCIIE C
HCII0Ib30BaHUEM
CpenCTB
ABTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHUSU
BBIYMCIUTENIHHBIX
MPOrpaMMHBIX
KOMILIEKCOB

OIIK-6.18.IIpuMeHeHNs] TUIOBBIX aITOPUTMOB
UCCIIEIOBAaHUSI ~ PAaBHOBECUS U JBUKCHHS
MEXaHHYECKUX CHCTEM IpPU MPOEKTUPOBAHUU
00BEKTOB CTPOUTEILCTBA.

TectupoBanue
CobecenoBanune

OIIK-1 Crocoben

Moayas 3.
JAunamuka.




pemaTh 3a1a49u Mpo-
(heccuoHaIbHOM
JlesTenbHOCTH Ha OC-
HOBE HCIIOTH30BAHUS
TEOPETUYCCKHIX u
MPAKTUYECKUX OCHOB
€CTeCTBCHHBIX M TeX-
HUYECKUX HayK, a
TaKKe  MaTeMaTHye-
CKOTO arrapara

OIIK-1.4. TIpencraBneHue 6a30BbIX 1is podec-

CHUOHAJILHOU c(hephl (PU3HUECKUX MPOIIECCOB U
SIBIICHUI B BUJIE MaTeMaTHye-

ckoro(ux) ypaBHEHUsI(H).

OIIK-1.6. Pemienne wWHXEHEPHBIX 3a1ad C MO-

MOIIIbI0 MAaTEMaTUIECKOTO arapara BEKTOPHOU

anreOppl, aHATUTUYECKON TeOMETPHH.

TectupoBanue

OIIK-3 CnocobeH mpu-
HUMAaTh PEIICHUS B
npodeccnoHanbHOM
cdepe, UCoIb3ys
Teopernueckune
OCHOBBI U HOpMa-
THUBHYIO 0a3y
CTPOMTEINBLCTBA,
CrpouTtenbHoit
WHIYCTPHH U
KUJTUIITHO-
KOMMYHAJIBHOTO XO-
351CTBA

OIIK-3.2. BriOop MeTOa MIIH METOUKH
pelIeHus 3a1a4i  TPO(HEeCCUOHATIBHOM eI Te b~
HOCTH.

Tectupona-
aue CoOece-
JIOBAHUE




OIIK-6 CrocobeHn
y49acTBOBATh B MPOEK-
TUPOBAHUU OOBEKTOB
CTPOUTEIIbCTBA U
JKUJTUIIHO-
KOMMYHQJIBHOTO
XO3SMCTBa, B MO/I-
TOTOBKE PacUYeTHO-
rou

TEXHHKO-
9KOHOMHYECKOTO
000CHOBaHMI UX
MIPOCKTOB,
Y4acTBOBAThH B IMOATO-
TOBKE TIPOCKTHOM
JOKYMEHTAIIUH, B TOM
YHCJIE C UCIIOJIb30Ba-
HHEM CPEJICTB
AaBTOMATHU3UPOBAHHOTO
MPOCKTUPOBAHUS U
BBIYMCIIUTEIBLHBIX
MPOTrpaMMHBIX
KOMIIJIEKCOB

OIIK- 6.18. [IpumMeHeH s TUTTOBBIX aJITOPUT-
MOB HUCCJICAOBAHUSA PABHOBCCUA U ABUKCHUA
MEXaHUYECKUX CUCTEM TP MPOCKTUPOBAHUH
00BEKTOB CTPOUTEIHCTBA.

TectupoBanue




Tabanna3—Kpurepnn oneHku ¢poOpMHPOBAHHOCTH KOMIIETECHIU I

Kox n HaumenoBa-
HUE UHJUKATOpa
JOCTHXKEHUS KOM-

Kpurepuu onenuBanust chOpMUPOBAaHHOCTH KOMITETEH-

107051
(4acTH KOMIETEHIINH)

MeTeHINH (4acTh

Ha 6a3oBoM ypoBHe

Ha noBeilieHHOM ypOBHE

KOMITCTCHITHH ) CoOTBETCTBYET CooTBeTcTBYET CoOTBETCTBYET
OLICHKE OIICHKE «XOPO- OLICHKE
«YIOBJICTBOPUTEITb- mo»65-85%o0t «OTJINY-
HO» 50-64%0T MaKCUMajlib- HO»&6-
MaKCHUMAaJILHOI'O HOro Oajuta 100%oT1
Oaiua MaKCHUMAaJILHOT'O
Oaa
3HATh:
OIK-1.4 OCHOBHBIE AKCHOMBI Iloxa3eiBaer 3Ha- CBobOosHO omepupy-
T CTaTUKHU, UMeeT o011ee HHUE U HOHUMaHUE €T TePMUHAMHU H T10-
[IpencraBnenue
MpeACTaBICHUE O IO0- 0 MOPSIAKE TIPH- HATUSIMHA 110 TEME
0a30BBIX 1A
pAIKE IPUMEHEHUS MEHEHHS Teope- MOYJIS
npodeccroHab-
HOf CepbI TEOPETUUECKOTO ara- THYECKOI'0 aIlna-
paTa MEXaHUKH BaK- paTa MEXaHHKH B
duzndecKux mpo- . N
HEHIIHNX TpaKTH4e- BAXKHENILINX
teccon Y CKUX IIPUWIOKEHUAX, [IPAKTUYECKUAX
OIIK-1.6. P ’ P
OCHOBHBIX MOJEISIX MPUIOKEHUSX;

Pemenue nnxe-
HEPHBIX 33/1a4 C
MOMOIIIBIO MaTe-
MAaTHYECKOro ar-
rnapata BEKTOPHOMU
anreOpsl, aHAH-
THUYECKOM FeOMET-
pumn.

OIIK-3.2.

Be16op merona win
METOAMKU PEIICHUS
3amaun  mpodeccu-
OHAJILHOM JIeATeIIh-
HOCTH

OIIK-6.18.
IIpumeHeHus Tu-
TOBBIX aJITOPUT-
MOB UCCJIE0BaHUS

MEXaHHYECKUX
SIBJICHHI, OCHOBaX
HJIE0JIOTUHU MOJEIINPO-
BaHUSA TEXHUYCCKHX
CHCTEM

OCHOBHEIX MOJI¢-
JISIX MEXaHHYe-
CKHUX

SIBJICHHI, OCHOBBI
HUJICOJIOTHHN MOJIE-
JUPOBAHUS TEX-
HUYECKHUX CHUCTEM
u

TIPUHIIUIIBI TI0-
CTPOEHUS Ma-
TEMATHYECKUX
MoJeIen Me-
XaHUYECKUX
CHCTEM, OIle-
pUpyer Tep-
MHHAMU U I10-
HATHS
JHUCIATLINHEI

paBHOBECHUS

YMmerh:




JIBMOKEHUS MeXa-
HUYECKUX CHUCTEM
IIPH TPOSKTHPOBA-
HHUHU 00BEKTOB
CTPOMUTEIILCTBA

B OCHOBHOM TIpUMe-
HATb AKCUOMBI CTaTH-
KU U CJIEJICTBUS U3
HUX JUISl pEeLIeHUs 3a-
J1a4 10 OIPEEIICHUIO
peakuuii orop, onpe-
JeNIATh KOOPAUHATHI
LEHTpa THKECTU Pu-

ryp

C gocTaTo4HO
BBICOKOU nosei
CaMOCTOSTENLHO-
CTH pelaTh 3a-
Ja4¥ 110 OTIpeJie-
JICHUIO PeaKIui
OTI0p, OTIPEEIISATh
KOOPAMHATHI IIEH-
Tpa TsDKECTH u-
Typ, 3aJ1a41 C
Y4€TOM CHUJI Tpe-
HUSI, PACCUUTHI-
BaTh

(hepMbI

Crnioco0eH ¢ BbICO-
KHM YpPOBHEM
CaMOCTOSITENIbHOCTH
aHAJIM3UPOBATh 1O-
JTy4yeHHbIC 3HAYCHUS
MIPY PEIICHUH CH-
CTEM ypaBHEHUH
paBHOBECHSI CHCTe-
MBI, pelaTh 3a7a4u
paBHOBECHS C yue-
TOM CHUJI TPEHUS

Baagern:

OCHOBHBIMH HaBBIKa-
MU B OIIEHKE paBHOBE-
cus

CTaTUYECKHU
OTIPEJICTUMBIX CHCTEM,
HO HE COBCEM TBEPJO
BIIAJICET MaTEPHAIIOM,
MIPU OTBETaX JOMyCKa-
eT
MaJIOCYIIECTBEHHbBIE
MOTPEUIHOCTH, UCKa-
JKEHUS JJOTHYECKOM
MOCIEIOBATEILHOCTH,
HE TOYHYIO apTyMEH-
TaIHIO
TEOPETUUECKHUX
MOJIOKEHUH UCIIBITHI-
BaeT

3aTpyAHEHUS TP OT-
BETax Ha BOMPOCHI
MpenoiaBaresis

HaBbikamu B orjeH-
K€ paBHOBECHS CTa-
THYECKH OTIpeie-
JMMBIX MeXaHH4e-
CKHX CHUCTEM, YUH-
TBIBAET CHUJIBI Tpe-
HUSI OTIPECIICHUS
HEHTpa THKECTH
CJIO’KHBIX (UTYD

HaBbikamMu B oueH-
KE paBHOBECHUS CTa-
TUYECKU OIpeieNt-
MBIX TpeMep-
HBIX MEXaHUYECKUX
CUCTEM, YUYUTHIBAET
CHJIBI TPEHUS, OIpe-
JIeJIEHUU LIEHTPOB
TSYKECTH CIIOKHBIX
¢buryp; npaBWIbHO U
JIOTUYECKH CTPOMHO
u3naraer  y4eOHbII
MaTepual.
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OueHovHbIe MaTepHAJIbI M CPEACTBA /sl NPOBEPKHU
chopMUPOBAHHOCTH KOMIIeTEHNH

Moayasb 1. CraTuka
3amura PI'P (cobecenoBanme) no moayo 1
Bonpocwt onsa cobecedosanus:

1. AKCHOMBI CTaTHKH.

2. 2.Peakuuu cBa3en.

3. [Ipoekuust cuibl Ha OCh.

4, [Tapa cusi. MoMeHT napsbl.

o. YpaBHEHHs paBHOBECHS CXOIALIEHCS CUCTEMBI CHIL

6. YpaBHEeHMs paBHOBECHS IJIOCKOM CUCTEMBI CHII.

7. YpaBHEHUs paBHOBECHS! IPOCTPAHCTBEHHON CUCTEMBI MApaICIbHBIX CHIL.
8. YpaBHEeHHs paBHOBECHS POU3BOJILHON MPOCTPAHCTBEHHOW CUCTEMBI CHIL
9. Teopema o Tpex cuiax.

10. Pacuet depmbi.

11. PaBHOBecue cuctemsl Tell.

12. Teopema o mapanienbHOM NEPEHOCE CUJIBL.

13. Teopema Bapunbona.

14, OcHOBHas TeopeMa CTaTHKHU.

15. Cnyyau npuBeIeHUS NPOCTPAHCTBEHHONW CUCTEMBI CHIL.

16. LleHTp mapanaenpbHbIX CHIL.

17. LenTtp Ts0KECTH.

18. DKcIepUMEHTaIIbHbIE CIIOCOObI ONPEAEICHHS MOJIOKEHUS LIEHTPa TSKECTH.
19. MOMEHT CHITBI OTHOCUTEIHHO TOYKH.

20. MOMEHT CuJIbl OTHOCUTEIBHO OCH.

21. Tpenue ckonpxeHUs.

22. Tpenue xaueHus.

Komnbrorepnoe tectupoBanue (TCk)
IIpusecmu mecmoegvie 3a0anusi no meme
Buvibepume ooun npasunvhviil 6apuanm omeema u Haxcmume KHONKY «/aneey

F
A

L 1)

CB3b B TOUKe A ° : E : ;t %Hasbmaemﬂ:

LIAPHUPHO-IIOABIKHASL
+IIapHUPHO-HENOABMIKHAS
JKECTKas 3aJeaKa

TJIaJIKasi IOBEPXHOCTH

.

CI 1)

CBa3b B TOUKe B 7% HAa3bLIBAeTCH:

+IIapHUPHO-IIOABYKHAS
HIAPHUPHO-HEOABUKHAS
JKECTKasl 3aJ1€JIKa
TJIaJKast IOBEPXHOCTH




7

o B

X
Css3b B Touke B ”;‘:";! \ Ha3bIBACTCHA:

HEIOABWKHBINM IIApHUDP
+HEBECOMBIN CTEPKEHD

HOABYIKHBIM HIAPHUD
A /-
o
CBs3b B TOuke A ;5;;;?’ \ HA3bIBACTCH:

+HENOABY)KHBIN IIAPHUP
HEBECOMBIH CTEP)KEHb
IIOABYKHBIN IIAPHUD

B
lm .

/
A
CBs3b B TOUKe A Ha3bIBACTCHA:

CKOJIb3A111ast 33]I€JIKA C 2 CTENEHSIMH CBOOO/IBI
HEIOJIBUYKHBIN HIApHUD

MTOABYKHBIN IIAPHUD

+cKonb3sIas 3a/1eKa ¢ 1 cTeneHpto cBo0O b

B
Ly
[ )
/
A
Cas3b B Touke B Ha3bIBaeTcs:
CKOJIB3A1I[ast 3a/1eJIKa C 2 CTENEHsIMH CBOOOIBI
HEIMOABUKHBIN LIAPHUD
+TOIBMKHBIN IIAPHUP
CKOJIB3S1IIast 3a/1eN1Ka ¢ 1 CTeneHbIo0 CBOOO b
(:1

yt?
g 1

Sl

CBf3b B TOUKE A Ha3bIBaeTcH.
HUTH
rJ1ajikasi HOBEPXHOCTh
+ CKOJIB3S1Ias 3a7€eJIKa C CTEIIEHSIMH CBOOOIBI
HETIOJIBUKHBIN IIApHUD

A : C

—_—

| ﬂf’ffr
§ E ’

CeBs3b B TOUKe B Ha3bLIBaeTCH:
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+HUTH

[J1aJIKas MOBEPXHOCTh

CKOJIB3SIIast 3aJ1eJIKa C sI CTETIIEHSMHU CBOOOIBI
HEMOJIBUKHBINA IAPHUD

A
—

C
!’
g1

CsBs3b B Touke C g E HA3bLIBaeTCsH:
HUTH

+r1aaKas MIOBEPXHOCTh

CKOJIB3SIIAast 3a/eIKa C S CTEIIEHSIMU CBOOOIBI

HEIIOIBHKHBIN IIAPHUP

Peakuus riagkoii noBepXHOCTH:

COCTOUT U3 JIBYX COCTaBJIAIOLIMX HAIPABICHUH 110 OCAM KOOpAUHAT

COCTOMT W3 CHUJIbI IEPIIEHIUKYJIIPHON TOBEPXHOCTH U MOMEHTA

+COCTOHT U3 CHJIBI, HATIPABICHHOHN 10 00IIIEH HOPMaJIX K TeIly U TIOBEPXHOCTH

A g D; D
CBf3b B TOUKE A 3 \‘-"C Ha3bIBaeTCH:

HEBECOMBIN CTEPIKEHb
IJIaJKas MOBEPXHOCTh
+KeCTKas 3ajelKka
HEINOABMKHBIM IIAPHUD

A4 B

> Iff
el
ﬂ C K 2oy ffﬂ
CBa3b B Touke B Ha3LIBaETCA:

+HEBECOMBIN CTEPKEHD
IJIaJKasi IOBEPXHOCTh
XKECTKas 3aJ1€IKa
HEIOABWKHBIM IIApHUD

Ag o/
Cea3b B Touke D a \‘-"ﬁ Ha3bLIBaeTCH:

HEBECOMBIH CTEPKEHb
+riaaKas IOBEPXHOCTH
JKECTKas 3aeNKa
HEMOIBUKHBIN IIapHUP

Craruka — 310!
pasuen MCXaHHUKHU, B KOTOpOM I/13y‘-IaeTCSI JOBUKCHUC MaTepI/IaJIBHLIX TCII B HpOCTpaHCTBe B 3aBUCH-
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MOCTH OT JEHUCTBYIOIUX CHUII.

pa3zes MEXaHuKH, B KOTOPOM M3y4aeTcCsl IBUJKEHUE MaTepUaANIbHBIX TeJ B IPOCTPAHCTBE C FEOMET-
PHUYECKOM TOUKH 3PEHUS, BHE CBA3U C CIIAMM, OIIPEACIIAIOIIMMU 3TO JBUKEHUE

+pa3zen MEXaHUKH, B KOTOPOM M3Y4aroTCsl METO/Ibl IPe0Opa30BaHUs CUCTEM B SKBUBAJIECHTHBIE CH-
CTEMBI U YCTAaHABIIMBAIOTCS YCIOBUS PABHOBECHSI CUJI, IIPWIIOKEHHBIX K TBEPAOMY TEILy

JKBHBAJIEHTHbIE CUCTEMBbI — TO:

cUCcTeMa CuJI, KoTopasi, Oy1y4u MPUIOKEHHON K TBEPIOMY Telly, HaXOIAIEeMYCsl B TIOKOE, HE BBIBO-
JUT TEJIO U3 3TOT0 COCTOSHUS

+cucTeMsl CuJl, MO ACHCTBUEM KaKJI0M U3 KOTOPBIX TBEPIOE TEJIO HAXOIUTCS B OAMHAKOBOM KH-
HEMaTUYECKOM COCTOSIHUU

CUCTEMA, JIMHUM JIEUCTBUS BCEX CHII KOTOPOU PacHoJIOKEHBI B OJHOM MIIOCKOCTH

CUCTEMa, JINHUU JEHUCTBUS BCEX CHJI KOTOPOW PACIIOIO0KEHBI B TPOCTPAHCTBE

AxkcuomMa PaBHOBECHUHA IBYX CHJI:

101 HCﬁCTBHGM B3aMMHO YPaBHOBCIINBAKOIINXCA CHII MAaTCpUaJIbHAA TOYKaA (TeJIO) HaxoauTCs B CO-
CTOAHHHU IMOKOA UJIIN ABUKCTCA IMPAMO UIJIM PABHOMCPHO

,Z[eﬁCTBI/Ie CUCTCMBbI CHUJI Ha TBEPAOC TCJIO HC UBMCHHUTCA, CCIIN K HEeH IIPpUCOCINHUTD UJIK U3 HEC UC-
KIIFOYUTh CUCTEMY B3aMMHO YPAaBHOBCHIMBAIOIIUXCA CUJL

+IBE CHJIBI, MPUIIOKCHHBIC K TBEPAOMY TCIIY, B3AUMHO YPAaBHOBCIHIMBAKOTCA TOJIBKO B TOM CJIy4ac,
€CJIM UX MOAYJIM paBHBI U €CJIM OHW HAIIPaBJICHBI 110 OJTHOM Hp?[MOfI B IIPOTUBOIIOJIOKHBIC CTOPOHLL
paBHOHeﬁCTBYIOIHaH ABYX HEPECCKAOIINXCs CUJT TPHUJIOKCHA K TOYKE UX MEPECCUCHUA U H306pa—
JKACTCA IUaroHajblo mapajuicejiorpamMma, HOCTPOCHHOT'O Ha 3TUX CHUJIaX

PaBHoxeiicTByomas cujia — 310:

cuiia, IecTByOIas Ha MaTepralbHbIe TOUKH (Tella) JAaHHOM CUCTEMBI CO CTOPOHBI MaTEpUANIbHBIX
TOYEK (Tel), He MPUHAAJISKALINX ITOW CUCTEME

Mepa MEXaHMYECKOI0 B3aUMOAECHCTBHSI TEJ, ONPEAEIIAIONIAs] MHTEHCUBHOCTD U HAIIPABJIEHUE 3TOTO
B3aUMOJCICTBUSA

CHJIa B3aUMOJCHCTBUS MEX1y MaTepUabHBIMU TOUKAaMH (TeJlaMH) pacCMaTpUBAEMOI CHCTEMBbI
+cuia, SKBUBAJIEHTHAs! HEKOTOPON CUCTEME CHUIT

YPaBHeHI/Iﬂ PaBHOBECUA cxoAsecsa NJIOCKOH cucTeMbI CHJI, UMCIOT BU/:

D X=0,>Y=0,>m=0,>my=0,>m,=0
2.2=0,3>m=0,>m =0

> X=0,>Y=0,>Mua=0

+> X =0,>Y=0

YciaoBue PaBHOBECHUA CXOAAIINXCH CHJI:

+I§=Z:Ifi =0

R=F +F

R)Eu) — Rf/u — RZ(U)

YpaBHeHus paBHOBeCHS CXOAsALIeics MPOCTPAHCTBEHHOH CHCTEMbI CHJI, HMEIOT BUL:

D X=0,>Y=0,>m=0,>m,=0,>m,=0
2.2=0,>m=0,>m =0
D X=0,>Y=0,>Ma=0



+> X=0,>Y=0,>2Z=0

YpaBHeHMsI paBHOBeCHsI IPOU3BOJIbHOM MJIOCKON CHCTEMBbI CHJI, UMEKOT BUJL:
D X=0,>Y=0,>m=0,>m,=0,>m,=0
2.2=0,>m,=0,>m, =0

+> X=0,>Y=0,>Ma=0

> X=0,>Y=0

Yka3atp nepByo (popMy yCJIOBHSI PABHOBeCHSI IVIOCKOH CHCTEMBbI CHJI:

> X=0, >Y=0, >Z=0
+> X =0, DY=0, >M,=0
> X=0, YM,=0, DM;=0
dDM,=0, Y My=0, > Mc =0

CraTtuvecku HeonpeaeJUMbIMH HA3BIBAIOT 331a4H, B KOTOPbIX:
MOKHO HaMTH XOTsl OBl OJTHY HEU3BECTHYIO PEAKIIHIO

+4KCII0 HEM3BECTHBIX PEAKINI, PEBBIIIACT YACIO YPABHEHUI PaBHOBECHS
MO>HO HaTH BCE HEM3BECTHBIE PEAKIUU CBS3EU

YUCIIO HEU3BECTHBIX PEAKIMI, MEHBIIIE YHCIIA YPABHEHU PAaBHOBECHS

Hapbl CHJI, JIeKAIue B OHOM IJIOCKOCTH, JKBUBAJICHTHBI, €CJIM UX MOMEHTBI:
YHUCJICHHO PAaBHBI

+YHUCIICHHO PaBHBI 1 OAVMHAKOBBI 11O 3HAKY

OIWHAKOBBEI I10 3HAKY

OCHOBHOI1 XapaKTEPHCTHKOM MapbI CHJI, MEPOil €e MEXaHMYECKOro AeiCTBHS, AIBJIACTCH:
€€ IUIOCKOCTh JIEHCTBHS

€€ PaBHOJICUCTBYIOIIAs

+ee MOMEHT

MoMeHT napsbl CHJ1, JKBUBAJIEHTHOH JAHHOM CHCTEMe Iap CHJ B IPOCTPAHCTBE, PABEH:

+M =M, +M, +..+ M,

M=>M,

> M, =0

Ww_  F

Iy |
A

¥,

Iy

O M X
Ol'lpe)le.]'[I/ITb MOMEHT CHJIbBI OTHOCHUTECJIBHO HAYAJIA KOOp):[I/IHaT, €CJIM CIJIAa 3a1aHa npoemmﬂ-

mu F = Fy =210 H u u3BecTHBI KOOPAMHATHI TOYKH NPHI0KEHHS CHIBI X A=YA = 01m:
+0
21
-21
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K Bepmmne A KBaApaTHOIi IIacTHHbI B , JININHBI CTOPOH KOTOPOii paBHbI 0,2
M, npuioxkena cuiia F =150 H . Onpenennts MOMeHT 3T0ii CHIIBI OTHOCHTEILHO TOUKH B.

+m, (F)=—-F - AB-cos(45° )= 21,21 H -

B

m, (F)=F-AB -cos(45°)= 21,21 H - u
m, (F)=—-F-AB =—30 H -
y“
F
a
A
Cuna F =420 H , npunoxennas B touke A O ;, aexut B maockocru OXY .

Onpe/e;TuTh MOMEHT CHJIBI OTHOCHTEILHO ToukH O, ecn koopaunater X, =0,2 m,
Y, =03M uyron o =30".

+m (F): F-cosa-y, +F-sina-x, =151 H - m

m,(F)=-F -cosa -y, —F-sina-x, =151 H - u

m F)=—F -sina-y, —F-cosa-x, =-1357 H-m

OnpeeuTh IIABHBIA BEKTOP IJIOCKOi CHCTEMbI CHJI, €CJTH 321aHbI €ro MPOeKIHA HAa KOOP-
JAUHATHBIE OCH RX =300 H , Ry =400 H -

+500
300
400

Ha apky AB neiictByer napa cui ( El, El/) ucmna F . Onpene-

JUTH CyMMY HX MOMEHTOB OTHOCHTEJILHO TOYKH A, eciid cuabl F =4 H | Fl =2 H , pagnyc

r=2m,mnneqo CD=15m:
+-11

-8

-3

11
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B OL[HOi/i IVIOCKOCTH PAaCIIOJOKEHBI TPU MMapbl CUJI . OnpeueJme MOMCHT
mapbl CHJI M 39 IPpH KOTOPOM 3Ta CUCTEMA HAXOAUTCH B PaAaBHOBECHUH, €CJIM MOMCHTbBI
M, =510 H-m, M, =120 H - :

+390
510
120

K BepmmmHam KBaJpaTa npuJjioxeHbl YeThIpe CUJIbI F1= F2 = F3 = F4 =1H

5 I . OnpeneauTs MOAY/Ib PABHOACHCTBYIOLIEH 3TOI CHCTEMBI CHJI.
+2
0
4
b t
|
B VAV S

Ha 6pyc BC, 3akpenjieHHbIN B IIapHupe A ,» AEHCTBYIOT

BePTHKAJbHbIE CHJIbI Fl: 4xkH n F2 . OnpeneanTs cuiry Fz B kH, HeoOxonmmyIo nJist TOrO,

4T00BI OPYC B N0JI0KEHHH PABHOBECHS ObLI TOPH30HTAILHBIM, ecan paccrosuusa AC =2 u,

AB =6 um.

+12
24
32
q
1 1

A C B

iy 2 |
Ha oxnopoanyio 6aixy AB , Bec kotopoii G =20 xH , neii-

CTBYeT pacnpee/ieHHast Harpy3ka uutencuBHoctbio (= 0,5 kM / m. Onpeneants B kH pe-
akuuio onopsl A, ecomu junbl 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
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A )/ \ ’%b’

=, IedCTBYeT mapa CuJ ¢

Ha 6asky, qiuna kotopoii | =3 u

momentamu M, =2 xH -m u M, =8 kH - m. Onpenennts B kH Moay b peakuuu onopsi B.

+2
3,33
0

8

M, M,
A Yl

N X 1 1

KoHcosibHast 6aaka } \ HArPY/KeHa MapaMM CHJI ¢ MOMEHTAMM
I\/I1 =170 H-m u M , = 2135 H - M . OnpeneuTh MOMEHT B 3ajeJIKe.

345

1790

2135
+345

IIpenenbHyI0 CHJIYy TPEHHUS MOKHO ONIPeAeJUTH 110 Gopmy.ie:

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

2
Kakum noJiskeH ObITHL HAUMEHBIIINIT Bec Teaa 2 , 1JISl TOT0 YTOOBI TEJIO0
1 Becom 200H Ha4as10 CKOJIB3UTH 10 FTOPU30HTAJIBLHOM MJIOCKOCTH, €CJIU KOI(P(PUIIHEHT Tpe-
Hus ckobkennsi f =0,27?
+40
100
200

Touka TeJa, yepe3 KOTOPYIO IPOXOAUT JIMHHUA AeHCTBUA PABHOJCHCTBYIOLIEH CHJI THKECTH,
ACHCTBYIOIIHUX HA YACTULBI JAHHOI0 TeJIa, IPH JH000M 10/10KEHUHU Tejla B IPOCTPAHCTBE,
Ha3bIBaercH:

+THEHTP TIKECTH

LIEHTp Macc

LIEHTP UHEPLUHU

LIEHTp yaapa

OnpeneJuTs B CM KOOPAMHATY X, LEHTPA TAKECTH NPAMOJIMHEAHOI0 0JHOPOJIHOIO0 CTEPKHS

AB, ecsin 3a1aubl kKoopaunatel Touek AuB: x , =10cm, x, =40cm.
+25



50

10
40
by |
A
.
OnpeneJuTs B CM KOOPAMHATY Y. LEHTPA TSAKECTH KPOHIUTEHHA B D x , COCTOSAILIIEr 0

n3 ognoponnbix crepxkueii AB =02y, BD=01u u DE =006.m, umerommx ogunako-
BbIi JIMHEHHBIH BeC.

+6,06

0,0606

4,33

1,27

a—=3
X

OnpeneJuTs KOOPAMHATY X HEHTPA THKECTH 6 OTHOPOJHOM MJIACTUHBI. ..

2

+1

0

I x cm

OnpegeuTh B CM KOOPAMHATY Y. LEHTPA TAKeCTH KBAJpaTa Mo My U3 He-

BECOMBIX CTep:KHel ¢ rpy3amu maccoit M, = 2ke, My =3ke, My =1ke, M. =4ke, ecan

AO=0OFE =30cm.
10

40

28

+15

19



Moayas 2. Knunematnka
3ammrta PI'P (coGecenoBanue) mo MmoayJito 2
Bonpocul 013 cobecedosanus:
BexTopHblii criocob 3a1aHus JBUKEHHUS.
2.KoopauHaTHBIN CrIOCO0 3a/1aHUs JTBUKCHHUS.
EctectBenHsblil cioco0 3aaHus IBHKEHUS.
EcrecTBeHHbIE OCH KOOpANHAT.
CkopocThb IpH BEKTOPHOM CIOCO0€ 3aJaHuUs! IBHKEHUS.
CKopocTh TIpH KOOPIUHATHOM CIIOCO0€ 3a/IaHUs JBUKCHHUS.
CkopocThb IpH €CTECTBEHHOM CIIOCO0€ 3a/1aHusl ABUKCHHUS.
YckopeHne npyu BEKTOPHOM CIIOCO0€E 3aJaHHsT IBHXKCHUSI.
YckopeHue npu KOOpIUHATHOM CIOC0O0€ 3aJaHusl ABHKEHUS.
0. YckopeHue npu ecTeCTBEHHOM crioco0e 3a/1aHusl IBUKCHUS.
11. .YacTtHbie cnydaun IBHKEHUS TOUYKH.
12. . 3ak0oH paBHONIEPEMEHHOTO JBM)KCHUS TOUKH.
13. . [loctynarenbHOE JBUKEHHE TBEPAOTO Tela.
14. BpamarenbHoe ABUKEHUE TBEPAOTO TeJa. YTI0Bask CKOPOCTh U YIJIOBOE YCKOPEHHUE.
15. . CkopocTb nipu BpamiareabHoM aBrxkeHnn. @opmyra Ditnepa.
16. . Yckopenue npu BpamaTeIbHOM JBHKCHHH.
17. . 3aKOH paBHOINEPEMEHHOTO BpaIllEHUSI.
18. . IInockonapaienbHOE IBHKEHHUE TBEPAOTO Tea.
19. Teopema 0 CIOXKEHUH CKOPOCTEN IPU IIOCKOMAPAUIETFHOM JIBUKEHUH TBEPAOTO Tela.
20. . [Tnan ckopocTeit.
21. MraoBenHbI# ieHTp ckopocreit (M.LI.C.).
22. . Teopema 0 CIOKEHHH YCKOPEHUH MPH III0CKOApaUIeTLHOM JBIKEHHH TBEPOTO Tea.
23. . IlnaH yCKOpeHMH.
24. MruoBeHHBIN TIeHTp yckoperwit (M.I1.Y.).
25. Cdepuueckoe ABMKEHUE TBEPOTO Tea.
26. . CKOpOCTb TOYKH H YTIIOBasi CKOPOCTH TeJIa MPU CHEpUIECKOM JIBUIKCHUH.

RBOo~NoGO~LNE

Komnslorepnoe TectupoBanue (TCk)
IIpusecmu mecmosvie 3a0anus no meme
Buvibepume 00un npasunvubiil 6apuanm omeema u Hadxdxcmume KHONKY «/laneex

3aKOH paBHONEPEMEHHOI0 KPUBOJMHENHOT0 IBUKEHUS
+S=S,+Vttat®/2

S =Vt

S = Asin(kt + )

S=S,+Vttat®/2

BekTopHbIii c10oco0 3aaHus IBHKEHUS TOUYKH 3aKJII0YAeTCs:

+B 3aJJaHUU BeKTOp-PyHKUUHU T =T (t)

B 33/IaHUH TPEX KOOPAMHAT KaK (PYHKIMH BpEeMEHU

B 3aJIJaHUH TPACKTOPHH, HaYaIa OTCYETa, IOJIOKUTEIBHOTO HAIIPABIICHUS, OTCUETA U 3aKOHA JIBH-
KEHUSI

EcTecTBeHHBIIT CIIOCO0 3a]aHNsl IBUKEHUS] TOYKH 3aKITI0YAETCH:

B 3aJ1aHUU BeKTOp-QyHKIMU T = I (1)

B 33J[aHUU TPEX KOOPAUHAT KaK (PYHKIHIT BpeMEHU

+B 3a/IaHIH TPACKTOPUH, HaYaaa 0TCYETa, MOJI0KUTEIHHOTO HAMPABICHUS OTCUCTA M 3aKOHA JIBH-
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KCHHUA

KoopauHAaTHBI ¢1I0CO0 32 1aHUS IBHKEHUST TOYKH 3aKJII0YAETCS S
B 3amannn Bexrop-dynxmun I = T (t)
+B 3aJ[laHMU KOOPMHAT KaK (QYHKIIUI BpEMEHH

B 3aJIaHUHU TPACKTOPHH, Hadajla OTCUETA, IIOJTOKUTECIIBHOI'O HAITPABJICHU OTCUCTA U 3aKOHA ABUXKC-
HHUA

Bei0path popMyJ1y IS HAXO0KIEHHUS KACATEJIbHOI0 YCKOPEHHsl.

Bei0path ¢opmyJ1y 1JIs1 HAX0KAEeHUSA HOPMAJIBHOI0 YCKOPEHHS.

V2
4+

yo,
s
dt?
dv
dt
Jde
dt

JIBHKEeHHE TOYKH OMUCHIBAETCS YPABHEHUAME: X = 25in(3t)+1; y= 3COS(3'[)—1. Tpaex-
TOpPHEH TOYKH SABJIACTCH:

npsiMast

napaboa

+oJUIHIIIC

runepoosa

JIBH:KEeHHE TOYKH ONMCHIBAETCS ypaBHeHusivu: X = 2Sin° (3t)+1; y = 3cos’ (St)—l . Tpa-
eKTOpHel TOYKH SIBJISIETCS:

+psamast

-napaboia

-9JLTHIIC

-runepoosna

JIBM:KeHHE TOYKH ONHCHIBAETCS ypaBHeHusiMu: X =2t+1; y= 3t? -1, TpaexkTopueit TOUKH
ABJISIETCS:

npsiMast

+mapaboia

DJIJIATIC
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runepboina

I[BI/DKCHI/IC TOYKH HA3BIBA€TCA PABHOMEPHLIM, €CJIN:

& =const

@ = const
+V = const
a = const

JIBHiKeHHMe TOYKH HA3bIBAETCSl PAaBHONEPEMEHHBIM, eCJIN:
& =const
@ = const
V =const

+ad = const

I[BI/I)KeHPle TOYKMHN HA3bIBACTCHA pannoycxopeHm,IM, ecin:
v =const, v, /aT <0
a =const, v./a <0
T 0 T
v =const, v, /aT >0
+a_=const, v./a >0
T 0 T

I[Bl/l)l(e}ll/le TOYKH HA3bBIBAECTCHA paBH03aMeIl.]'[eHHI)IM, eCJIn:
Vv =const, v, /aT <0

+a =const, v./a <0
T 0 T
V = const, vO/ar>0

JIMHUSA, KOTOPYIO ONMCHIBAET TOYKA IIPH CBOEM JIBUKCHUH, HA3LIBACTCH:
PO ICHHBIM PACCTOSHUEM

+Tpaexkropuen

JUIMHOW TyTH

KpHUBOU

2
3ananbl ypapHenus apmwkenust Touku X =3t, Y =1°. Onpegeantn paccTosinue oT TOYKH 10

HaYaj1a KOOPAMHAT B MoMeHT Bpemenu { =2 C . (C Tounocrtnio 10 0,01).
+7,21

24

9,3

6,22

/{aHo ypaBHeHHMe IBHKEHUS TOYKH X = Siﬂ(ﬂt). OmnpeneJuTh CKOPOCTH TOYKHU B OJIMKAH M
nocJie Ha4Yaja JBHKEeHUsl MOMeHT BpemMenn 1, korna xoopaunara X =051 .

+V =7cos(7/6)=2,72 m/c

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

V =zcos(z/3)=157 mlc
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LV, M/C
6
pd
v
3
0 -
[aH rpaguk ckopocTu 4 § 121 ¢V = f(t) NPAMOJIMHEHOI'0 IBUKEHUA TOYKH.

OnpeneauTh yckopenne Touku B MomenT Bpemenn { =12 C. (C Tounoctnio 10 0,1).
+0,5

1
15
L a, m/c?

0,6

0.4

0,2

0 -—

Touka aBHKeTCS MO NMpsiMoii. Jlan rpaduk yckopeHus 2 4 6 ¢ g=f (t)

OnpeeuTh CKOPOCTH TOUKH B MoMeHT Bpemenn t =6 C, ecumpu £,=0, v =0,
+v=0,5t+v, =3 mlc

v=05t=3m/c

v = 0,25t2 +v, =9 mlec

Touka IBHKETCA MO KpHBOi;I CO CKOpPOCTHIO S= O,5t . Onpe)leJme eé KOOpAUHATY B MOMECHT

spemenn t =10C, econ npu ) koopaunara Touxn $,=0.

+25
5
50

2 2
JaHpl HOpMAJILHOE (= 2,5 m/c® u kacarennnoe a = 15mlc yckopeHnus Touku. Onpe-

ACJIUTH MO0JTHOE YCKOPEHHE TOYKH.
+2,92

4

2

5

JBM:KeHMe TBEPAOTO TeJa, IPU KOTOPOM JIl00asi NpsiMasi, CBA3aHHAA C 3TUM TeJIOM, NlepeMe-
IIAETCH, 0CTABASICh MAaPAJLICIbHON CBOEMY HAYAJIbHOMY HANPABJICHHIO, HA3bIBACTCS:
chepuuecKkum

IUIOCKOITapaIeIbHBIM

BpaluareabHbIM

+ DOCTynaTeabHbIM

BriOpates popmyiy 1JIs1 HAX0KAEHUS YMCI0BOI0 3HAYECHHUS YIJIOBOI0 YCKOPEHHS TeJsia B 1aH-
HbIIl MOMEHT BpeMeHH:
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do
+
dt
de
dt

Enunuueii usMepeHusi yrjioBoro yCKOpeHus siBJisieTcsi:

paolc
+ paol c*
pao

mlc

JIBH:KeHN e TBEPAOT0 TeJIa BOKPYT HEMOABHKHOI 0CH, MPH KOTOPOM KaKHue-JI1u00 2 TOYKH,
NMPHHA/IJIeKAIINE TeJIy, OCTAIOTCS B TeYeHHe BCero BpeMeHH IBHKeHHs HeMoABUKHbIMHU
HA3bIBAETCS:

chepruyecKum

TUTOCKOTIaPAJUICTbHBIM

+ BpalareabHbIM

MOCTYTATEeILHBIM

Enunuina usMepeHus yrjioBoil CKOPOCTH:
+ paolc

paol c?

pao

mlc

BpauieHue Te1a Ha3bIBaeTCsi PABHOMEPHBIM, €CJIH:
& =const

+w = const

V = const

a = const

Bpamenue Tesa Ha3bIBaeTCsl pABHONIEPEMEHHbIM, €CJIN:

+& =const
@ = Cconst
V =const
a = const

Bpamenue Tesia Ha3bIBaeTCsl PABHOYCKOPEHHbIM, €CJIM:
+e=const, e/ w>0

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



Bpameﬂne TeJa HAa3bIBaeTCHa paBHO3aMeIlJIeHHbIM, eCJIn:
g=const,e/w>0

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

YriioBasi CKOPOCTh TeJIa H3MEPSETCs B:
+ c71
2
c
mlc

mlc?

YriI0BO€ yCKOpEHHE Tela H3MePSIeTCs B:
o

+ c_2

Mmlc

mlc?

YacroTa BpaleHHus Tejia u3MepsieTcs B:

paolc

-1
C

+06 | mun
00 .

¥YroJ1 moBOpOTa TEJIa H3MepsieTcs B:

00

pao

epaoycax

+ pao, epaodycax

VYrii0oBasi CKOPOCTh MaXOBHKA U3MEHSIETCS COTJIACHO 3aKOHY () = 72'(6'[ —t? ) Onpenennthb
Bpemsi t >0 ocTaHOBKM MaxoBHKA.

+6

0

5

TeJ10 BpamaeTcst BOKPYT HEMOABH/KHOM 0CH COIJIACHO 3aK0oHy @ =1°. OnpeeluTh CKOPOCTD
TOYKH T€JIa HA PaCCTOAHUMA r= 0,5 M OT OCH Bpalmi€eHusd B MOMCHT BPEMEHHU, Korja yroJ mo-
Bopota @ =25 pao.

+5

12,5
50



Teepaoe Te10 Bpamaercsi BOKpYr Henoasukuoi ocu OO0, o 3a-

Kkony @ =40—7t (¢ — B paguanax, t — B cexkynaax). B npomexxyrox Bpemenu or t =0 10
t =1c¢ Teao Bpamaercs...

PaBHOYCKOPEHO

YCKOPEHHO

+ paBHOMEPHO

3aMeIJICHHO

wY

x
Teno paguyca R =10 cm Bpamaercs Bokpyr ocn OX 110 32KOHY

@ =40+2t* (¢ - B pagnanax, t — B cekynnax). Ckopocth Toukn A npu t =2 C Gyaer pas-
Ha...

32cmlc
30cml/c
+80 cml ¢

60 cm/c

MIIC -3To:

MoOuIbHBIN HEHTP CBA3U
+MTrHOBEHHBII LIEHTP CKOPOCTEN
MowmeHTanbpHas LIeHTpalibHas CKOPOCTh
MrHoBeHHas IIEHTPOOEKHast CKOPOCTh

JBHiKeHHEe TBEPAOIo Tea, IPU KOTOPOM BCe €ro TOYKH NepeMeIlalTCs NapalieJibHO HEKO-
TOPOIl (PMKCHPOBAHHOM IJIOCKOCTH, HA3bIBAECTCS:

chepuuecKkum

+IJI0CKONapaICIIbHBIM

BpalaTeIbHbIM

ITOCTYIIATEIbHBIM

Touka, yckopeHne KOTOPOH B IaHHbIA MOMEHT BpeMeHH paBHO () Ha3bIBaeTcsi:
MIC

+MIIY

MTC

HIIC
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Touka, CKOPOCTH KOTOPOIi B JaHHbIIi MOMEHT BpeMeHHU paBHa (), Ha3bIBaeTcs:
+MIIC

MITY

MTC

HIOC

TeopeMa 0 CJIOKCHHUU ycxopeﬂm‘/i IpH NJIOCKOM IBUKEHUUN UMEECT BUI:
a=a +a +a
nep omH Kop

V=V +V
nep OmH
~ _ 7 ~Nn T
+a,=a,+a;, +a;,
V, =V, +V,,

TeopeMa 0 CJI0KCHHUH CKOpOCTeﬁ IPH IJIOCKOM NIBUW/KCHUU UMEET BUI:

a=a_ +a +a
omH Kop

nep

V =V +V
nep omn
A _ A ~ N T
aB A + BA + aBA
+ VB =V A + VB A
-
CaY
=1}
1
Onpeneaurs yIJI0BYI0O CKOPOCTh KoJieca /5 €CJIH TOYKA A MMeeT CKOPOCTh

v, =10 m/c, pagnyc koseca r =0,2 m. (C Tounoctsio 10 0,1):
+@ =V, [15r=33,3 paolc

o=V, 105r =100 paolc

w=V,[r=50 padlc

w=V,0,5r=1padlc

Juck paguyca R =50 Cv kaTurest mo miockocTu. OnpenesnTsh paccTosinge B METPax OT
reoMeTPHYECKOro HeHTPa JUCKA 10 MTHOBEHHOI'0 IIEHTPA CKOPOCTEid.

+0,5

1

50

100

Ta6nnnad4—Kpurepnn oneHku ¢popMHUPOBAHHOCTH KOMIIETECHIU I

Kon u nHaumeHnona- Kputepun onenuBanusi chopMHUpPOBAaHHOCTH KOMIIETCH-
HUE€ UHJIUKATOpa 005051
(4acTu KOMIIETECHIINH)
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JOCTHIXCHHA KOM-

Ha 6a3zoBoM ypoBHE

Ha noBeiieHHOM ypOBHE

MeTeHIY (JacTu COOTBETCTBYET OIICHKE COOTBETCTBYET COOTBETCTBYET
KOMITCTCHITHH ) «YIOBJIETBOPUTEIb- OIICHKE «XOpO- OIICHKE
HO»50-64%0T mo»65-85%o0T «OTJIMY-
MaKCUMAaJIbHOTO MaKCHUMaJlb- HO»86-
Oanna HOTO 100%oT
bamna MaKCHUMAaJIbHOT'O
Oayia
3HaTh:
OcHoBHble kuHeMaTH- |[loka3piBaer 3HaHue | CBOOOJHO  OmEpUpPYET
OIIK-1.4. YECKHUE XapPAKTEPUCTU- |0 KUHEMATHYECKUX TEPMHUHAMU U TTOHATHUS-

[IpencraBnenue Oa-
30BBIX Ui IIpodec-
CHOHAJIbHOMU cepnl
buznyecKkux npoiec-
COB W SBJICHUU

B BUJIE MaTe-
MaTH4ECKO-
ro(ux)ypaBHeHus(i).
OIIK-1.6.
Pemenue nnxenep-
HBIX 3aja4 C [IOMO-
HIbI0 MaTeMaTuye-
CKOTO arnrmapaTa Bek-
TOpPHOH anreopsl,
AQHAJIMTUYECKOH T€0-
METPUHU.
OIIK-3.2.
Br16op MeTona mwin
METOANKHU
pelieHus 3aga4d npo-
dbeccuoHanbHOM Nes-
TEJIBbHOCTH
OITK-6.18.
[Ipumenenune Turmo-
BBIX aJITOPUTMOB HC-
CJIETOBaHMsI paBHO-
BECHS U IBIKEHUS
MEXaHUYECKUX CH-
CTEM IIPU MPOEKTHU-
POBaHUU OOBEKTOB
CTPOUTENBCTBA

KM, UIMEET 0011Iee Mpe/-
CTaBJIEHHUE O BUIAX

XapaKTePUCTHUK
JIBIKEHUSI, OTIpe/ie-

MHU I10 TEMC MOAYJIA

JBYOKEHUSA JICHUE WX MpHU
CIIOKHOM
JIBIDKCHUH TBEPJIOTO
Tena
YMmeTh:
B OCHOBHOM | C IOCTaTOYHO BBI- CIoco0€H C BBICOKMM
ONpEeAENsATh KHHEMATH- | COKOM J0JIeH ca- YPOBHEM
YECKHE XapaKTePUCTH- | MOCTOSTEIbHOCTH CaMOCTOSTENBHOCTH
KU JIBH)KEHUS TE- | ONpEeneysiTh u aHAJIM3UPOBATH TOJTY-
Ia " CHE | OIICHMBATh KUHEMa- | YeHHbIE KUHEMATHYE-

OO0JIBILINM U 3aTpy/IHE-
HUSIMH pelaTh 3aJauu
MIPECIIOKHOM JIBHKE-
HUM Tena

TUYECKHE XapaKTe-
PUCTUKH JIBHKE-
HUS, B  TOM
YUCJIE U CI0KHOTO

CKHEC XapaKTCPUCTUKHU
JABHXKCHUS, B TOM YHUCJIC
CJIOKHOTI'O U OIipeac-
JIATHh

X 3HAYCHUA

Baagern:

OCHOBHBIMH HaBBIKAMH
onpeieNIeHUsI KHHEMa-
TUYECKHUX XapaKTepH-
CTHK, TIPH OTBETAX JI0-
MyCKaeT Majocyuie-
CTBEHHBIE TTOTPEITHO-
CTH, UCKa)KCHUS JIOTH-
YeCKOM MOCIeI0Ba-
TEIbHOCTH ,HE

TOYHYIO
AprymeHTanmio Teope-
TUYECKHUX MOI0KEHUH
UCIIBITHIBAET 3aTPYIHE-

HUA IIpU OTBETaX
Ha BOIIPOCHI
npenoaaBaTeCiiA.

Haseixamu onpene-
JICHUS] KHHEMaTH4e-
CKHMX XapaKTEPUCTHK
MPUCYTCTBYIOT HE-
OoubLIME Orpen-
HOCTH, " J10-
IIyCKaeT HETOUHOCTH
IIpH CO-
CTaBJICHUU W aHa-
nuse nuddepeniu-
AIbHBIX YPAaBHEHUI
JIBIDKCHHSI MaTEPH-
aJIbHOM TOYKU B He-
WHEpPUUAIbHON CH-
creMe oTCcYera
HCKaXXAIOIINE €ro
coziepKaHue.

CBobosHO BrajieeT Ma-
TEMAaTUYECKUM arrapa-
TOM, OBICTPO U
TpaMOTHO pemIaeT 3a/1a-
YU 110

OTIpeIeICHNI0 KHHEMa-
THYECKUX XapaKTepHu-
CTHK, TTPABHIIBLHO U JIO-
THYECKU CTPOMHO U3Ja-
raet yueOHbIN MaTepu-
al.
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Moayas 3. [lunamuka
3ammra PI'P (co0ecenoBanue) mo moayJio 3
Bonpocul 011 cobecedosanus:

1.
2.

o~

o

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.
22.

23.
24,

25.

3akonsbl ['anmnes-Hprorona. OCHOBHOE ypaBHEHUE JUHAMUKH.

Juddepenunanbapie ypaBHEHHUS IBHKEHUS MaTEPUAIBHON TOYKM B MHEPIIMAIBHOMN CH-
CTEME OTCUeTa.

JuddepeHnnanbabie ypaBHEHUS ABIKCHUS MaTEPUATHLHON TOUYKH B TPOSKITHSIX

Ha €CTECTBEHHbBIE OCH KOOPJUHAT.

JIBe OCHOBHBIE 3a/1a4/ JUHAMUKHN MaTEPUAIIBHON TOYKH.

[IpsmonuHeiiHble KonebaHus: MaTepuanbHOi TOUKU. OCHOBHBIE TUIIBI KoJieOa-

nuii. Knmaccudukamms cui.

JuddepennnanbHoe ypaBHEHHE TPIMOIMHEWHBIX KOJIeOaHUN MaTepUabHON TOUKH.
AmIunTyza, Iepuo, yactoTa u ¢asza xkoiedanuii. Pezonanc.

Juddepennnanbabie ypaBHEHUS ABMKCHUS MaTEpPUATbHON TOUKH B HEUHEPIIHATEHOM
cucreme orcuera. [lepeHOCHAst M KOPHOIMCOBA CUJIBI MHEPLIUH.

Mexanunueckas cucrema. Macca cucreMsl. LleHTp Macc cucteMsl U €ro KOOpAUHATHI.
MoMeHT nHepIUHu TBEPAOIO Teaa OTHOCUTENBHO INIOCKOCTH, OCH U noroca. Pagnyc
WHEPLUU.

Teopema o IBHIKEHUU LIEHTPA MacC MEXaHUYECKON CUCTEMbI. 3aKOH COXPaHEHUs LIEHTpa
Mmacc.

KonnuecTBo 1BUKEHUS TOUKU U CUCTEMBI. TeopemMbl 00 H3MEHEHUH KOJIMYECTBa JIBUKE-
HUS TOYKU U MEXaHUYECKON CUCTEMBI.

Teopema 06 U3MEHEHHH KMUHETUYECKOTO MOMEHTA MEXaHUYECKON cUCTe-

MbI (OTHOCUTENILHO IIEHTPa, OCH, IIEHTPA Macc).

Kunernueckuii MOMEHT BpaIAIOIIETOC TBEPAOTO TeJIa OTHOCUTEIBHO OCH BpAILle-
nus. J{uddepennmanbHoe ypaBHEeHHE BpaAIIeHUs TBEPAOTO Tella BOKPYT HEMOIBUKHON
OCH.

DnemeHTapHas padorta cuibl. PaboTa cuibl TSKECTH, CHITBI YIPYTOCTH, CUJIBI TATOTEHUS.
Pabora cui, mpuii0KeHHBIX K TBEPIOMY Telly, BpallaloIeMycsl BOKPYT HEMOABH>KHOMN
OCH.

Brruncnenne KNHETHYECKOW SHEPTUH TBEPJIOTO TEJIA B PA3JINYHBIX CIIy4asiX €ro JIBHKe-
HUSL.

Teopema 06 U3MEHEHNH KMHETUYECKOM SHEPTUU MaTepUalbHON TOYKU U MEXaHUYECKOU
CUCTEMBI.

[TorenumanpHas sHEprUsl. 3aKOH COXPAHEHNSI MEXaHUYECKON YHEPTHH.

Yucno creneneii cBobobl. Knaccudukarus caszeil. BoamokHbIe mepeMeneHus CUcTe-
MBI,

[IpuHIMIT BO3MOXKHBIX NepeMenieHuid. [IpuHIum BO3MOXKHBIX MOIITHOCTEMN.

[punnun [Janam6epa ayig MaTepuaabHOM TOUKM U MEXaHUUECKOH cucTeMbl. [ 1aBHbII
BEKTOP U TJIABHBIA MOMEHT CHJI UHEPIIMH.

O6miee ypaBHeHue nuHaMuku. Mneanbuapie cBsa3u. BupTtyanbHas padora.

O060011eHHBIE KOOPIUHATHI, 0000IIEHHBIE CKOPOCTH, YHCIIO CTENEHEH cBOOO-

1161. O000IIEHHBIE CUIIEL.

VYpasuaenne Jlarpanxka 2-ro poga. O000IIEHHBIC CUITHIL.

Kunernueckuii noreniman. Ypasuenue Jlarpanxa 2-ro poja sl KOHCEpBaTUBHOM CHU-
CTEMBI.

Y CcTOMYUBOCTH PAaBHOBECHUS TBEPAOTO TEJIa M MEXaHUYECKOM cucteMsl. Teopema Jla-
rpanxa-Jlupuxie.
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https://isopromat.ru/teormeh/obzornyj-kurs/zakon-dinamiki
https://isopromat.ru/teormeh/kratkaja-teoria/differencialnye-uravnenia-dvizhenia-tochki
https://isopromat.ru/teormeh/kratkaja-teoria/kinematika-estestvennaa-sistema-koordinat
https://isopromat.ru/teormeh/kratkaja-teoria/pervaya-osnovnaya-zadacha-dinamiki
https://isopromat.ru/teormeh/kratkaja-teoria/klassifikacia-sil
https://isopromat.ru/teormeh/kratkaja-teoria/massa-mehaniceskoj-sistemy
https://isopromat.ru/teormeh/kratkaja-teoria/centr-mass
https://isopromat.ru/teormeh/kratkaja-teoria/teorema-o-dvizenii-centra-mass-mehaniceskoj-sistemy
https://isopromat.ru/teormeh/kratkaja-teoria/izmenenie-kolicestva-dvizenia
https://isopromat.ru/teormeh/kratkaja-teoria/izmenenie-kolicestva-dvizenia
https://isopromat.ru/teormeh/kratkaja-teoria/izmenenie-kolicestva-dvizenia-mehaniceskoj-sistemy
https://isopromat.ru/teormeh/kratkaja-teoria/izmenenie-momenta-kolicestva-dvizenia-mehaniceskoj-sistemy
https://isopromat.ru/teormeh/kratkaja-teoria/izmenenie-momenta-kolicestva-dvizenia-mehaniceskoj-sistemy
https://isopromat.ru/teormeh/kratkaja-teoria/differencialnoe-uravnenie-vrasatelnogo-dvizenia-tverdogo-tela
https://isopromat.ru/teormeh/kratkaja-teoria/rabota-sily
https://isopromat.ru/teormeh/kratkaja-teoria/teorema-ob-izmenenii-kineticheskoj-energii
https://isopromat.ru/teormeh/kratkaja-teoria/zakon-sohranenia-mehanicheskoj-energii
https://isopromat.ru/teormeh/kratkaja-teoria/svyazi
https://isopromat.ru/teormeh/kratkaja-teoria/vozmozhnye-peremeshenia
https://isopromat.ru/teormeh/kratkaja-teoria/vozmozhnye-peremeshenia
https://isopromat.ru/teormeh/kratkaja-teoria/princip-vozmozhnyh-peremeshenij
https://isopromat.ru/teormeh/kratkaja-teoria/princip-dalambera-dla-materialnoj-tochki
https://isopromat.ru/teormeh/kratkaja-teoria/princip-dalambera-dla-mehanicheskoj-sistemy
https://isopromat.ru/teormeh/kratkaja-teoria/obschee-uravnenie-dinamiki
https://isopromat.ru/teormeh/kratkaja-teoria/obobshennye-koordinaty
https://isopromat.ru/teormeh/kratkaja-teoria/obobshennye-sily
https://isopromat.ru/teormeh/kratkaja-teoria/uravnenia-lagranzha-vtorogo-roda
https://isopromat.ru/teormeh/kratkaja-teoria/kineticheskij-potencial

Komnbrorepnoe tecrupoBanue (TCk)
IIpusecmu mecmogvie 3a0anusi no meme
Buvibepume ooun npasunvhsili gapuanm omeema u Haxcmume KHONKY «/laneey

Touka maccoii M = 2 k2 ABHUTAETCH IO IVIAJIKOH rOPU30HTAJIBbHOH NMOBEPXHOCTH MO JAei-
creuem cuam F =6 H , 0e3 HaYaJILHOI CKOPOCTH. Y CKOPEHUE TOYKH PABHO:

2 mlc?

+3mlc?

4 mlc?

-5 mlc?

Touka maccoii M = 2 k2 JABHUTAETCS 1O IVIAJIKOH rOPU30HTAJIbHOM MOBEPXHOCTH MO/ Jeii-

crueMm ciiipt F =6 H | 6e3 nauannuoii ckopocTu. CKOPOCTh TOYKH Yepe3 TPH CEKYH/IbI
nocJje Ha4yaJia JABUKeHHs OyleT paBHa:

4 m/c

7 Mm/c

5 M/c

+9 m/c

Touka maccoii M = 2 k2 ABHUTAETCH 10 IVIAJIKOH rOPU30HTAJIbHOM MOBEPXHOCTH MO/ Aeii-

creuem cuiibl F =6 H | 6e3 nauanbnoii ckopocrn. IyTh, npoiinennblii Toukoii 3a 3 ¢ Gyxer:
oM

10,5m

12 ™m

+13,5m

Touka maccoii M = 2 k2 ABHUTAETCSH 10 IVIAJIKOH rOPU30HTAJIbLHOM MOBEPXHOCTH MO/ Jeii-

creuem el F =6 H | 6e3 nauanbnoii ckopocTH. Iy, NpoiAeHHbINH TOYKOH, KOI/1A ee

CKOPOCTH JOCTHTHET 6 M/c OyaeT paBeH:
3m

4 m

Sm

+6M

Touka maccoii M = 2 k2 ABHUTAETCH 10 IVIAJKOH rOPU30HTAJIbHOM NMOBEPXHOCTH MO/ Aeii-

crBuem cuitbt F =6 H | 6e3 nauanbnoii ckopoctu. B MoMeHT, KOraa Touka npoiaer 24 m ee

CKOpPOCTH Oy/aeT paBHa:
10 m/c

+12 m/c

15 m/c

18 m/c

Touka maccoii M = 2 k2 ABHUIACTCH 10 I[VIAJIKOH rOPU30HTAJIBLHOH NMOBEPXHOCTH MO Aeii-

creuem cuibl F =6 H | 6e3 nauanbnoii ckopocrn. CxopocTh TOYKH JoCTHIHET 9 M/C 3a
BpeMs:
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lc
2¢
+3 ¢
4c

Touka Maccoii M = 2 K2 gBuraercs 1o MepoXoBaToii FTOPH3OHTAILHOI MOBEPXHOCTH C KO-

3¢ PUuMeHTOM TPEeHUs f =04 co ckopocThio 10 M/c. Yckopenue cBo00aHOr0 najgeaust — J

2
NPUHATDb PaBHBIM 10 M / C . BpeMH, 34 KOTOpPO€ TOYKA OCTAHOBUTCS, PABHO:

2c¢
+2,5¢
3¢
35¢c

Touka Maccoii M = 2 K gBUraeTcs 1Mo WEPOXOBATOH rOPH30HTAILHOI MOBEPXHOCTH € KO-
3¢ PuuMeHTOM TPEeHUus f =0,4¢c0 ckopocThio 10 M/c. YckopeHnue cBo00aHOro nagenusi — J

2
NPUHATH PABHBIM 10 m/c”. YckopeHne TOYKH PaBHO:

4 mlc?
—3m/c?

3mlc?

+—4 mlc?

Touka maccoii M = 2 k2 ABHUIAETCH 110 [VIAJKOH rOPU30HTAJIBbHOU MOBEPXHOCTH MO Aei-
creuem cuabt F = 4t H | 6e3 nauansnoii CKOPOCTH. YCKOpPEeHUE TOYKH B MOMEHT BPEeMEHHU
t =2 cC, pasno:

1mlc?

2 mlc?

3mlc?

4 mlc?

Touka maccoii M = 2 k2 ABHUIAETCSH 110 I[VIAJKOH rOPU30HTAJIHLHOMH MOBEPXHOCTH MO Aei-

creuem cuasl F = 4t H | 6e3 nauannnoii cxopocrn. CkopocTs Toukn uepes 3 ¢ mocie Hava-
J1a IBHzKeHHs OyJeT paBHa:

6 M/c

7,5 M/c

+9 m/c

10,5 m/c

Touka Maccoii M = 2 K2 gBUraeTcs mo r1axKoil FOPH3OHTAILHOI OBEPXHOCTH IOJ /eii-

creuem cuabl F =4t H | 6e3 nauanwnoii ckopocru. IyThb, npoiinenublii Toukoii 3a 3 ¢, y-
JeT:

+9O M

10,5m

12 M
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13,5Mm

Touka maccoii M = 2 K2 nBuraercs no IJIAJIKO TOPU30HTAJILHON MOBEPXHOCTH MO Jei-

creuem cuael F =4t H | 6e3 nauannnoii ckopocrn. CkopocTs Toukn gocTHrHET 9 M/c 32

. 2
HaiiTi pasmMepHocTh Ko3pdunuenta ¢ ,eciu F =aV° ,roe: F —cnna, V - ckopocts.

H-c

Haiitu pasmepHocTh kKo3pdumuenta & ,ecim F =V ,roe: F —cnna, V' — cxopocts.
H-c

+

T
6N 2

-
6['\-)

N

T 2
o

2
M

Touka maccoii M =4 K2 aBuraercs o ropu3oHTAIBLHOI NpsimMoii ¢ yckopennem d = 0,3t
Onpeaeantb MOAYJIb CHJIbI, 1€CTBYIOIEH HA TOUKY B HANPABJICHUHU €€ IBUKEHUS] B MOMEHT
spemenn =3 C (C Tounocrsio 10 0,1).
+3,6
7,2
12
4

Onpeneanutb MOAYJIb PABHOAEHCTBYIOLIEH CHJI, IeHCTBYIOIIUX HA MATEPUATBHYIO TOUKY
maccoii M =3 k2 B moment Bpemenn { = 6 C, eciin ona gBu:KkeTcst mo ocu OX cOriIacHo

ypaBHeHHI0 X = 0,04t3
+R=mx=m-0,24t=4,32 H
R=mx=m-012t* =12,96 H
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R=mx=m-012t* =2592 H

|
Y

30°

Marepuaisnas Touka maccoit M =5 xe O m

X nBHKeTCH MOJ AeiicTBHEeM

cuJI Fl =3Hnu F2 =10 H . Onpenennrs npoeKumio ycKopeHns To4KH Ha och OX.
+a_= (—F1+F2 c0530°)/m =113 m/c?

(-F +F,sin30°)/m=0,4 u/c?

(F4+F,)im=26u/c?

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

a
X
a
X
a
X
MarepuajibHasi TOUYKAa Maccoil M ABHAKETCS MO rOpU30HTAIBLHOK ocu OX Mo aeiicTBHEM CH-

asl F = 2m(x + 1). OnpeaeJuTs yCKOpeHHe TOYKH B MOMEHT BPEMEHH, KOI/ia e€ KOopAu-
nmata X =0,5m.

A
19) M F
+3
0,5
2
1

OCHOBHOM 3aKO0H THHAMHUKH TOYKH:

a C E
ma. =2 F,
maomn = ZIEk
+ma = ZIEk

maomH = ZF k+ Fnep + FKap

YpaBHeHue, onuchiBaKee IBHKEHHE TOUYKH HMeeT BU/: X+k*x=0. Touka coBepuIaeT:
+cB0OOIHBIE KOJTeOaHus

3aTyxaromue KojaeOaHus

arnepruoNYecKoe JIBUKEHUE

BBIHY)KJICHHbIE KOJIE0aHHs C YIETOM CONPOTUBIICHUS CPEIbI

BBIHYKICHHBIE KoJIeOaHus 03 CONPOTHUBIIEHUS CPE/IbI

YpaBHeHue, ONMCHIBAIOIIEE ABHKEHNE TOUKH nMeeT Bua: X + 2nX + k*x = 0, n<K. Tou-
K2 COBEPLIAET:

CcBOOOIHEIE KOJIEOAHUS

+3aTyxaromue KojeoaHus

aIepUOANYECKOE JBHKEHHE

BBIHYKICHHBIE KOJIEOAHUS C yIETOM CONPOTUBIIEHHS CPEIBI
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BBIHY)KJICHHbIE KOJIeOaHHsI €3 CONPOTUBICHHS CPE/IbI

YpaBHeHue, ONKCHIBAIOIIEE TBHKEHUE TOUYKU UMeeT BU/: X+ 2nX + K 2 x=0, n=K. Tou-
Ka COBepIIAaeT:

CcBOOOIHBIE KOJIEOaHUS

3aTyXarmue KoJIeOaHus

+IIePUOINIECKOE JBUIKCHHE

BBIHYK/ICHHBIE KOJICOAHHMSI C YU€TOM COTPOTUBIICHUS CPEJIbI

BBIHYKJICHHBIC KOJICOaHHsI 0€3 COMPOTHRIICHUS CPEIbI

YpaBHeHue, ONMCHIBAIOIIEE TBHKEHUE TOUYKU UMeeT BU/: X+ 2nX + k2X =0, n>K. Tou-
Ka COBepIIAeT:

cBOOOIHBIE KOJIEOAHUS

3aTyxaromme Kojaeoanus

+ anepHoaNYECKOe JIBHIKEHUE

BBIHYK/ICHHBIE KOJICOAHHSI C YIETOM COTIPOTHBIICHHS CPEJIbI

BBIHY)K/JICHHBIC KOJIcOaHMsI 0€3 COMPOTUBIICHUS CPEIbI

. 2 i
YpaBHenne, onuchbIBaoNIee ABHKEHHE TOYKH HMeeT Bua: X + ke x=H o SIN wt. Touka

CoOBepIIaeT:

CcBOOOIHEIE KOJIEOAHUS

3aTyxaromme Kojaeoanus

arepuoINYECcKOe TBUKEHHIE

BBIHYK/ICHHBIE KOJICOAHHSI C YUETOM COTIPOTHBIICHHS CPEJIbI
+BBIHYKJIEHHBIE KOJIe0aHus1 6€3 COMPOTUBIICHHUSI CPEIbI

.o . 2 -
VpasHenue, onuchiBaiomee ABuKenne Touxu nmeer pux: X+ 2NX+K X =H_sin ot. Touxa

coBepuIaeT:

cBOOO/IHBIE KOJIEOAHUS

3aTyxaromue KojaebaHus

arnepruoNYecKoe JIBUKEHUE

+BBIHYK/ICHHBIE KOJI€0aHHsI C y4ETOM CONPOTUBIICHUS CPEIbI
BBIHYK/ICHHBIE KoJIeOaHus 03 CONPOTHUBIIEHUS CPE/IbI

Touxa maccoii M = 2 K2 nogsemena k npy:xune ¢ xecrkocrsio ¢ =800 H / . Kpyrosas

4acToTa cBOGOAHBIX Kos1edanmii (K ) paBna:
+20 ¢

40 ¢!

100 ¢™

200 ¢

Touka maccoii M = 2 K2 nogsemena k npysxune ¢ skecrkocroio ¢ =800 H /[ . Mepuon
KO0JIe0aHU TOYKH PABeH:

0,02n ¢

0,04n c

+0,1nc
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0,2n ¢
0,4n c

Iepuon xosebannii Toukn maccoii M =1 k2, noxBemennoii k npy:xune, pagen 0,27 ¢, Torna

7KeCTKOCThb NPYKUHBI PaBHA!
50 H/m

+100 H/m

200 H/m

400 H/m

800 H/m

CBo00OIHBIE KOJI€0aAHNSI TOYKH ONUCHIBAIOTCH YPABHEHUEM:

+X+k*x=0

K+ 2nx+k’x =0

X+ k%X = Hg sin ot

X+2n%+k’x=H_sin ot

CBo0oaHbIe KOJIe0aHNS TOYKH C YU€TOM CONMPOTHBJICEHHS ONMUCHIBAIOTCS YPABHEHUEM:
X+k*x=0

X+ 20k +k%x =0

X+k?x =H_sin ot

X+2n%+k’x=H_sin ot

BI)IHy)KI[eHH])Ie K0J1e0aHHus TOYKH C YU€TOM COIIPOTHUBJICHUSA CPEAbI, OIIMCHIBAIOTCHA YPpaBHE-
HHEM:

X+k?*x=0
X+2nx+k?x=0
X+ Kk2x = H, sin ot

LX+2nX+k2x = H, sin ot

BI)IHy)KlIeHH])Ie Ko0JIe0OaHusl TOYKH 0e3 yYueTra CONMPOTUBJICHUSA CPEABI, OIIUCBIBAIOTCSH YPpaBHE-
HHEM:

X+k%*x=0
X‘+2n>‘<+k2x=0
X+ k%x = H, sin ot

X+2n%+k’x=H_sin ot

c,=200 H/m, c,=200 H/m, K c, =100 H /M, Kecrkocrs— ¢ rxBUBaIEHTHOrO

yIPYroro 3jieMeHTa paBHAa:
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L3

50 H/m

+80 H/m
120 H/m
500 H/m

c, = 200 H/ M, C, = 200 H | m , €3 = 100 H / m . JKecrkocTs FKBHBATEHTHOTO yupy-

roro 3JI€eMEHTa paBHa:

¢l
<2 C3

50 H/m
80 H/™m
+120 H/™m
500 H/m

Touka, noaBelIeHHAS HA PYKHHE B HAYAJbHbI MOMEHT BPeMEHH HAXO0AUTCHA B OKOe. AM-
IUVIMTY/AA ee KoJIeOaHuil onpeaessiercs:

+HaYaJIbHBIM CMELIEHUEM TOUYKH OT IOJI0KEHUS PABHOBECUS

MaccoM TOYKH

YKECTKOCTBIO IIPYKUHBI

MacCOM TOUKH U JKECTKOCTBIO IIPYKUHBI

Ha4aJIbHBIM CMEIIEHUEM, MAaCCOM TOUKHU U )KECTKOCTHIO IIPYKUHBI

Ilepnon xoJsie0aHMI TOYKH, OABEIICHHOH HA NPY/KUHE, ONPee/IsieTcs:
HAYAJIbHBIMH YCI0BUSIMH

MacCoi TOUKHU

KECTKOCTBIO MPY>KUHBI

+ Maccol TOYKH U KECTKOCTBIO MPY>KUHbI

HayaJIbHbIMH YCJIIOBUSIMHU, MAaCCOM TOYKH U KECTKOCTHIO MPY>KUHBI

Yacrora Koj1e0aHNi TOYKH, NOJABEIIEHHOH HA NMPYKUHE, ONpPeae/IAeTCs:
Ha4aJbHBIMU YCIOBUSIMU

Maccoi TOUKHU

YKECTKOCTBIO IIPYKUHBI

+Maccoll TOUKHU U KECTKOCTBIO MPYKUHBI

HAa4YaJIbHBIMH YCIIOBHSIMU, MACCOM TOUKHU U KECTKOCTHIO NIPYKUHBI

I'eomerpuueckast Touka C, KOOpAUHATHI KOTOPOH onpeneasoTcs Gopmyaamu

1 1 1
X, :Vkaxk, Yo :Vzmkyk, z, =Vkazk Ha3bIBaeTcH...
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+1IEHTp MacCc MEXaHUUYECKON CUCTEMBI
LEHTP TSHKECTH TBEPAOIO Tella

LIEHTP UHEPIIUHU

LEHTp ynapa

Teopema o IBUKeHHHU HEHTPA MACC CHCTEMBI. ..

= _NrCE
+ma_, =2 F,
maomn = ZF k
ma=2F,
d(mv _
o)y

dt

S
0]

Tes0 Maccoit M = 2 kr JABMKETCH 10 TOPU30HTAIBHBIM HANIPABJIAIOIIMM

2 .
corsiacHo 3akony S =2t" +1. Onpeaesurs MOAYJIb [IABHOI0 BEKTOPA BHEIIHUX CHUL, Ieii-
CTBYIOIIIMX HA TeJIO.

+8
10
6
4

ol |

O

/ ~— Y

MexannuecKkasi CHCTEMA 4 ABHMKETCSl TAK, YTO MPOEKIIUN YCKOPEHUS

ee HeHTpa macc C Ha 0CH KOOPAMHAT PaBHbI acy = 3l c? , Ao, = 2 mlc? , ACx =3m/c2.

Oﬂpez[e.]me MO)]y.]I]) TJIAaBHOI'O BeKTOPa BHEIIIHUX CHJI, HeﬁCTByWMHX Ha CI/ICTeMy, e€CJIn Mmac-
ca cucteMbl M =10 Kr.

+40

60

80

100

Ecau m — macca Tena, C — nentp mace, V — ckopocrhb Touku, 1o MV ¢ - 37o0...
KUHETHYECKUI MOMEHT TBEPOro Tejla OTHOCHUTEIBHO OCH

+KOJIMYECTBO IBUKCHUS TBEPAOTO TeIa

MOMCHT CHJI MHCPIHU TBCPAOI'O TCJIa

KHHETHYECKasi SHEPTHS TBEPIOTO TeJa TPU BPAIaTEeIbHOM JIBUKCHUN
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Oanoponanblil 1uck paguyca R m maccpr m

KaTUTCH 110 TOPU30H-

TaJbHOH IJIOCKOCTH, UM€HA B TOYKE C CKOpPOCTH V M YCKOpeHHe a. KoaudecTBo ABHKEHUS

JAHUCKA PABHO ...

mV

2
+mV

mv
3
2mV

TeopeMa 00 H3MEHEHHH KOJIHYEeCTBA ABHKCHUSA (]I.J'Iﬂ MaTepI/IaJIbHOﬁ TOYKH U MEeXaHHYECKOH
CI/ICTeMbI). Pa3MepHOCTb KOJIN4YeCTBA IBUKCHUA

KI'-M

2
C

2
KI'-M

2
C

2
KI'-M
3
C
KI'-M
+

C

Pa3MepHOCTL HMITYJbCA CUJIbI:
KI'-M
2

C
Kl"'M2
2
C
Kl"'M2
3
C
KI'-M
+
C
III-"Il Vl
v, ® ’
H

Ha pucynke My

NMoKa3aHbl HAYAJbHOE U KOHEYHOE MO0JI0KEHUsI TOYKH MacCcou

M = 2 ke, npu 3ToM Vo =5wmlc, Vl =10 m/c, IIpoexuus Ha oCb X , UMITYJIbCA CHJIBI



AelCTBYIOLIEH HA TOUYKY, 32 pacCMaTPHBaeMblil IPOMEKYTOK BpeMeHH (¢ TOUHOCThIo 10 0,1)
paBHa:

SH-e

7,3 H-c

+10 H-c

8,66 H-c

M,

WMy
Ha pucynke 107 NMOKA3aHbI HAYAJIbHOE U KOHEYHOE M0JI0KEeHUSI TOUYKH MAaCCOMH

M = 2 k2, npu sTom Vo =5mlc c, V1 =10 m/c. IIpoeknus Ha 0Cb X , HMILYJIBCA CHJIBI

AeHCTBYHILIEH HA TOUYKY, 32 pacCMaTPUBaeMbli IPOMEKYTOK BpeMeHH (¢ TOYHOCTHIO 10 0,1)

paBHa:
+5 H-c
7,3 H-c
10 H-c
8,66 H-c
.
W

I"."IU Vﬂ II"'IIl

Ha pucynke — NMOKa3aHbl HAYAJbLHOE H KOHEYHOE MOJI0KEHHS TOYKH MacCCOi

m=2 ke , IPH 3TOM VO =5wmlc , Vl =10 m/c. IIpoexknusi Ha 0Cb X , UMITYJIbCA CHJIBI

AeHCTBYIOLIEH HA TOYKY, 32 pacCMAaTPHBAaEMbIil IPOMEKYTOK BpeMeHH (¢ TOYHOCTHIO 10 0,1)
paBHa:

7,3 H-c

+30 H-c

10 H-c

8,66 H-c

M, vl

Wi

35 ' 3o®
Ha pucynke 0 NOKa3aHbl HAYAJIbHOE U KOHEYHOE I0JI0KEHUSI TOYKH Mac-
coii M =2 K2, npu 31om Vo =5mlc : Vl =10 m/c. IIpoexuus Ha ocb ) , UMIIYJIbCA

CHJIBI ICHCTBYIOLECH HA TOUYKY, 32 pacCMaTPHBaeMbli IPOMEKYTOK BpeMeHH (€ TOYHOCThIO /10
0,1) paBHa:

5Hc

7,3 H-c

+10 H-c

8,66 H-c

L *——»
V, W

— 30°
Ha pucynke Mo NMOKAa3aHbI HAYAJIbLHOE M KOHEYHOe MOJIOKeHUsI TOYKH Maccoi

M = 2 k2, npu sTom V0 =5mlc , Vl =10 m/c. IIpoexkuusi Ha 0Ch )V , UMITYJIbCA CHJIBI
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AelCTBYIOLIEH HA TOUYKY, 32 pacCMaTPHBaeMblil IPOMEKYTOK BpeMeHH (¢ TOUHOCThIo 10 0,1)

paBHa:
+5 H-c
7,3 H-c
10 H-c
11,34 H-c
My WV,
W, L
Ly
Ha pucynke Mo MO0KAa3aHbl HA4YAJbHOE H KOHEYHOe I0JI0KeHUSI TOYKH MACCOM

M = 2 k2, npu 3T0M Vo =5mlc , V1 =10 m/c. IIpoexknusi Ha oCcb ) , HMIIYJIbCA CHJIBI

AeHCTBYIOIEH HA TOUYKY, 32 pacCMaTPUBaeMblil IPOMeKYTOK BpeMeHH (¢ TOYHOCTHIO 10 0,1)
paBHa:

7,3 H-c

+0 H-c

10 H-c

8,66 H-c

M,

Wy
Ha pucynke 607 NMOKAa3aHbl HA4YaJIbHOE U KOHEYHOe MO0JI0KeHUS] TOUYKH MacCoi

M = 2 ke, npu sTom V0 =5mlc , V1 =10 m/c. IIpoexknust Ha oCcb ) , HMIIYJIbCA CHJIBI

AeHCTBYIOLIEH HA TOYKY, 32 PacCCMaTPUBAEMbIil IPOMEKYTOK BpeMeHH (€ TOYHOCThIO 10 0,1)

paBHa:
11,34 H-c
7,3 H-c
10 H-c
+28.66 H-c
*ITI
My Vo My
Ha pucynke " NMOKA3aHbI HAYAJILHOE H KOHEYHOE MOJIOKEHUS TOYKH MacCoi

m=2 ke, NpHu 3TOM Vo =5mlc , Vl =10 m/c. IIpoexkuusi Ha 0Ch )V , UMIIYJIbCA CUJIBI

AeiCTBYIIIEH Ha TOYKY, 32 pacCMAaTPUBAaeMblil IPOMEKYTOK BpeMeHH (¢ TOYHOCTHIO 10 0,1)
paBHa:
7,3 H-c
+0 H-c
10 H-c
8,66 H-c

VpaBrenne mV; —mV = Z Sy sBaseTCS:

TeopeMoil 00 U3MEHEHHH MOMEHTA KOJIMYECTBA ABM)KEHUS TOUKH
+TeopeMoil 00 I3MEHEHUH KOJIUYECTBA JBUKCHHS TOUKH
TeOpeMoii 00 M3MEHEHUH KHHETHIECKON YHEPTUU TOUKH
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YpaBHeHue dd—? = Z IEkE SIBJISIETCSI:

TeopeMoﬁ 00 U3MCHCHHHY MOMEHTA KOJIMYSCTBa JABMXKXCHUS CUCTEMBI
+T€Op€MOfI 00 U3MEHEHHNH KOJIMYECTBA JABHXCHHSA CUCTEMbI
TCOpCMOfI 00 U3MEHEHNH KMHETHYECKOM OHEPIrun CUCTEMBIL

Vpaenenne Q —Q, = ZS_kE SIBJISIETCS:

TEOpeMoil 00 U3MEHEHHH MOMEHTA KOJIMYECTBA ABM)KEHUS CUCTEMbI
+TeopemMoil 00 U3BMEHEHUH KOJIMYECTBA JIBUKEHUSI CUCTEMBbI
TeopeMoil 00 U3MEHEHUH KMHETUYECKOW SHEPTUU CUCTEMBI

MOI[y.]'[b MOMEHTA KOJIMYeCTBA JBHKEeHHUSI TOUKH C MacCoH m = 2 Ke, JBHUIalOIIEeNcs co CKOo-

M
- 6=

pocreio V =10 M/ ¢ ornocurensno nentpa O C"ijﬂﬂ WV
20 ke - m/ c?

50 ke - m/ c?

+100 x2 - m/ c?

200 x2 - m/c?

pasen (OM=5m):

Moay./ib MOMEHTA KOJIMYeCTBA IBHKEHUsI TOUKH ¢ Maccoil M = 2 K2 , ABUTaIOIENCHa cO CKO-
i

ol ane
0 4w f3m

pocrbio V =10 M/ ¢ ornocutennsho uentpa O W V' paBen (c TOUHOCTBIO 710

0,1):

398 k2 - m/ c?

12 k2 - ml c?
52 ke - ml c?

+99,.8 k2 - m/ c?

MoayJib MOMEHTA KOJMYeCTBA IBHKEHUsI TOUYKH ¢ Maccoid M = 2 K2 , IBUTa0MIeiicsa co CKo-

41
30 M ar
pocteio V =10 m / ¢ ornocuTennHo nenrpa O o pPaBeH (C TOYHOCTHIO
no 0,1):
39,8 k2 - m/ c?

12 k2 - ml c?

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

MartepuanbHas Touka M maccoii M = 1 ke nBuxercs PABHOMEPHO MO OKPYKHOCTH CO CKO-
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<]
<

POCTBHIO V= 4 M / C . OﬂpeneJme MOMCHT KOJIHYECTBA IBHKCHUA TOYKH OT-

HocuTeabHo nentpa C okpyxkuoctu paauyca I = 0,5 v .
+2

1

0

0,6

O}.IHOpO)IHI)Ii/Jl AUCK paauyca R 1 Macchel M kaTuTCs MO FOpI/I30HTaJIbHOi71 IJIOCKOCTH, UM€A B

Touke C ckopocth V u yckopenne @ .. KnHeTH4yecknii MOMEHT JUCKA
OTHOCUTEJIbHO OCH, NePHeHIUKYJISIPHOI MJIOCKOCTH TUCKA U MPOXO/siieil Yyepe3 ero HeHTp,
paBeH...

mRV

2
3mRV

4
mRV

4
mRV

+

d

K _
YpaBHenue to =>m (FkE ) SIBJISICTCS

d
+TCOpCMOfI 00 U3MEHEHHH IJIaBHOTO MOMEHTA KOJINYCCTBA JABMKXCHUS CUCTCMBI
TeOpeMOﬁ 00 U3MEHEHHMH KOJIMYECTBA JABUXKXCHUS CUCTEMBI

TCOpCMOI‘;I 00 U3MEHECHUH KHHETHYECKOM OHCEPIUU CUCTCMEI

L
=

Touka maccoii M = 2 ke ABHUIaeTcsd B OAHOPOIHOM I10JI€ CHJI THIKECTH,

g =10 m/ c® . PaboTa CHJIBI THKECTH HA nepeMeneHun M0M1 paBHa:
+60 Jx
80 Jx

100 dx

140 Tx
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I3m
B

Touka maccoii M = 2 k2 JABHUTAeTCS B OJTHOPOHOM I10JI€ CHJI TSIZKECTH,

g ~10 m/c?. PaGora cuibl TsKeCTH Ha nepememennn M (M, papna:
80 Ix
100 JTx
140 JTx
+60 JIx

Iy

Touka maccoii M = 2 k2 JABUTAETCS B OJJHOPOIHOM I10JI€ CHJI TAKECTH,

g ~10 m/c”. PaGora el TsKecTH Ha nepememennn M M, papna:
+60 Ix

50 JIx

140 Tk

60 Jx

Iy

Touka maccoii M = 2 ke ABHUIAaeTCAd B OHOPOIHOM IT0JI€ CHJI TH/KECTH,

g ~10 m/c”. Padora cuuibl TsKecTH (¢ TouHOCTDIO /10 0,1) Ha nepememenun M (M, pas-
HAa:

40 Hx

+50 Jx

100 JIx

M,

Touka maccoii M = 2 ke ABHUIaeTcd B OJHOPOIHOM I10JI€ CHJI THKECTH,

g ~10 m/ ¢? . PaGoTa CHJIBI TSKECTH (c Tounoctbi0 10 0,1) HA MepeMeIEeHUH MOMl paB-
Ha:
46,2 Ix
50 JIx
100 JIx
+ 50 JIx

YpaBHeHue mV12 /12— mVo2 /2= Z Ay BbIpakaer:

TeopeMy 00 U3MEHEHHH MOMEHTA KOJMYECTBA ABMKCHUS TOUKH
TeopeMy 00 U3MEHEHHH KOJIMYECTBa JABMXKEHUS TOUKU
+TeopeMy 00 U3MEHEHUH KUHETHYECKON SHEPTUU TOUKU

— E I .
YpaBuenne T —T = Z A+ z A, BbIpaKaer:
TeopeMy 00 U3MEHEHHH MOMEHTA KOJIHYECTBA JABMKEHUS CHUCTEMBI
TCOpEMY 06 U3MCHCHHNHU KOJINYECCTBA ABUXCHUA CUCTCEMbI
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+TeopeMy 00 U3MEHEHUH KMHETUYECKOM SHEPTHH CHCTEMBI B HHTEIpAIbHOM (hopme
TeopeMy 00 U3MEHEHUH KMHETUYECKOM SHEPTruu CUCTeMbI B mu(bepeHIambHON hopme

Ypasuenne dT =) dA" + > dA! Beipanaer:

TEOpEMY 00 U3MEHEHNH MOMEHTA KOJINYECTBa JABWKCHUS CUCTEMBI
TCOpEMY 00 U3MCHEHHH KOJIMYCCTBA JABMXKXCHUS CUCTEMBI
+TeopeMy 00 U3MEHEHNH KHHETUYECKOI OHCPIUH CUCTCMbI

YpaBHeHue (jj_-lt- = Z NkE + Z NkI BbIpaskaer:

TEOpeMy 00 U3MEHEHUH MOMEHTA KOJIMYECTBA IBH)KEHUSI CUCTEMBI

TeopeMy 00 U3MEHEHUH KOJIMYECTBA JABUKEHHSI CUCTEMBI

+TeopemMy 00 U3MEHEHUH KHHETUYECKON SHEPTHH CHCTEMBI B TU(pepeHIMATBHON (hopme
TeopeMy 00 U3MEHEHUH KMHETHUECKOW SHEpIUu CUCTEMbl B MHTErpaJIbHOM (hopme

IIpu moMomm BbIpaKeHUsI FTV HAXOJANTCA:

paborta
KT
cuiia
+MOIITHOCTh
MvZ I w?
IIpu momoum BeIpakeHust > -+ > HAXOAUTCS:

KMHETUYECKUI NTOTEHIUAI

+KUHETHYECKasi SJHEPIUs TeJla MPY IJI0CKONAPAUIEIbBHOM JBUKEHUN
KMHETUYECKask YHEPT U Tella IIPU MOCTYNATeIbHOM IBUKEHUU
KMHETUYECKasl YHEPTHs TeJla IIPY BPALATEIbHOM JIBUKCHUN

Bo16paTh opmMy.1y 115 onpeieeHusi paboThl CHJIBI TskecTH Ha nepememenun M (M

+A(M M )=+Ph
A=0,5c(22 - 22)
(M1)

A=— [fNds

(M0)

BuiOpaTh hopmyity 1uIs1 onpeiesieHUs1 padoThl CHJIbI TPEHHA:
A(M M )= +Ph
2 2
A=0,5c(2 -2
(M1)

+A=— [fNds

(M0)

Bei0pats ¢opmyJry 1Jis1 onpenesieHus padoThl CHJIbI YIIPYTOCTH:

A(M M,)=+Ph
+ A=05¢(13 —22)
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(M1)

A=— [fNds
(M0)
x o F
[ 300
Ha TeJ10 AeficTBYET NOCTOSIHHAS 110 HANPaBJIeHHIO cuaa F = 4x% O X

OnpeneauTh padoTy 3TON CHJIbI IPH NepeMelleHHH TeJIa U3 M0JI0KEeHHsI ¢ KOOPAMHATOM
X, =0 B noaoxenue ¢ koopaunaroii X, =1 m.

FA = j F dx = Xf(4x3)cosso°dx =0866x'[" =0866 [
% %

X

Ay = I Fdx = £(4x3)dx =x*

F '(Xz _Xl): 4(X2 _X1)4 =4 [

rd /l\
A1 S

Yeroipe rpy3a maccoii M = 1xe KA}/ bIii, COelMHEHHBbIE

K =1 /]
el

A(xlxz) -

ru0KoM HATHIO, NEPeOPOLICHHON Yepe3 HeNMOABMKHbII HeBeCOMBbIH 0JI0K, IBHKYTCSI COTJIACHO
2
sakony S =1,51°. Onpeneantsr KHHETHYECKYIO JHEPIHIO CHCTEMbI TPY30B B MOMEHT BpeMe-

mt=2cC.
2

oT = 4% = 2m($)’ =72 Zowe

mv?  m($)’
T=—= =18
2~ g o
mvZ  m(s)’
T=—n= =18
2 T o

OnHopoanblii AUcK paauyca R u maccbl M 'KATUTCS 10 TOPU30HTAJIBLHOM

IL10CKOCTH, NMest B Touke C ckopocth V  u yckopenne @ . Kunerndeckasi JHeprusi 1ucka
paBHa...

mV 2
4
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3mV?

+
4

mv ?

mv ?

2

JAnddepennuanbHubie ypaBHEeHHsI BPalIaTeJIbHOI0 IBUKEHHUS TBEPAOIO Teja:
d 2

+ IZ dt2¢ = M z

MXCZZFki’ Myc:ZFki’ Icézzmc(FkE)
MXC=ZFK§, MyC=ZFk§, MZC=ZFKf

JduddepennuaibHbie ypaBHEeHHS II0CKONAPAJICIBLHOI0 IBUKEHUS TBEPAOro TeJia:
| Lo
z dt2 g
.. E .o E .e _E
+MX, :ZFkx’ My, :szy’ ICQ):ZmC(Fk )
MX, =Y FF My :ZFki, Mz :ZFk’f

kx !

JAnddepennuaibHbie ypaBHeHHS MOCTYNATEJIbHOI0 IBUKEHUS] TBEPAOro TeJia:
d 2
IZ d.tz¢ = M Z
.o E .o E .o _E
MX, :ZFx’ My, :ZFky’ ICQZZmC(FK )
.. E .o E .o E
+MX, =2F_, My :ZFky, MZ_ =2F

2 .
ITo 3a1aHHOMY ypaBHEHHIO Bpamenust @ =5t" —2 miIacTHHKH, 0CeBOH MOMEHT HHEPUHH KO-

Topoii |, =0,125 ke - M, onpeneanTs raaBHBIE MOMEHT BHEIIHUX CHJI, AefiCTBYIONINIi HA

IUIACTHHKY.
+1,25

0,625

1,2

1,5

Juck Bpamaercst BOKpYr ocu Oz nmo 3akony @ = t? . OnpeneanTs Mo-

AYyJIb MOMEHTA Mapbl CUJI, IPUJI0KEHHOH K TUCKY, B MOMeHT BpeMeHnu t = 1 C, eciin MOMeHT

2
MHEPUHH IHCKA OTHOCHTEILHO OCH BPAIIEHHsI paBen 2 K2 - M° .

+12
6
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10
12,5

YpaBHenus ﬁk(e) + Ek(l) -mag =0 k=1,...,n pripaxaior:

IIPUHIIMAII BO3MOXKHBIX [T€PEMEILEHUI
npuniun lanambepa-Jlarpanxka s MEXaHMYECKOW CHCTEMBI
+npuHuun Jlanambepa 11 MEXaHUYECKOM CUCTEMBI

ypaBHeHus Jlarpanka BToporo poaa

VpaBuenne 2. 0A" =0 BeIpakaer:

+IIpUHIUI BO3MOKHBIX IIEPEMEIICHUN
npuHuun lanam6epa-Jlarpanxa s MEXaHUYECKOW CUCTEMBI

IMPHUHIMIT I[anaM6epa JUISE MEXaHUYECKOM CUCTEMBI

ypaBHeHus Jlarpanyxa BToporo poaa

VYpaBuenune 2 0A" +20A' =0 BbIpakaer:

MIPUHIIMIT BO3MOXKHBIX MTepEMEIICHUI
+npuniun JlanamOepa-Jlarpanxka Ui MeXaHHUYECKON CUCTEMBbI

npuHiun JanamOepa 11 MEXaHUYECKOW CUCTEMBI

ypaBHeHus Jlarpanka BToporo poaa

VpaBuenne 2 0A +20A' =0 BbIpakaer:

MIPUHITUTT BO3MOXKHBIX TTePEMEIICHUI
+o011ee ypaBHEHUE TUHAMUKH

npuHuun lanambepa a1 MEXaHUYECKOM CUCTEMBI

YpaBHCHUA HanaH)Ka BTOpPOT'O poJa

TadmmuaS—Kpurepun oneHknc pOpMHUPOBAHHOCTH KOMIIETCH M

Konx 1 HaumeHoBa-
HUE€ UHJMKaTOpa J0-
CTUKEHUS KOMIIE-
TEHIUH (YaCTH KOM-

Kpurepuu onenuBanusi chopMUPOBAHHOCTH KOMIIETEHIIHH

(J4acTu KOMIETEHLIUN)

Ha 6a3oBoM ypoBHe

Ha noBbIieHHOM ypOBHE

TIeTEHIINH) CootBerctByeT orieHke | CooTBeTCTBYET olleHKe | COOTBETCTBYET OILICHKE
«YIAOBIETBOPUTENb- «XOPOLLIO» «OTJINYHO
HO»50-64% ot 65-85% ot 86-100% ot
MaKCHUMAJILHOTO Oajuia | MakKCHUMAaJIbHOIO O0ajuia | MakCHUMaJIbHOro Oasnia
OIIK-1.4. 3HATh:
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[IpencraBnenue
bazoBeIx mia
npodeccnoHanbHOM
chepsl puznuecknx
IIPOLIECCOB U
SIBJIECHUU B BUIIE
MaTeMaTH4eCKOro(u
X) ypaBHeHUsA(1).
OIIK-1.6.

Pemenue nnxenep-
HBIX 3aJa4

c MTOMOLIBIO
MaTeMaTH4eCKOro
anmnapara BEeKTOPHOI
anreopsl,
AHAJIUTUYECKOMN
TE€OMETPHH.
OIIK-3.2.

Bri6op merona unmn
METOJIUKH

pelieHus 3a1a4n
npodeccnoHanbHOM
JeSITeIbHOCTH
OIIK-6.18.
[Ipumenenus
TUTIOBBIX
aIrOpUTMOB HCCIIE-
JIOBaHHsI paBHOBE-
cus u
JBUKEHHS] MEXaHU-
YECKUX CHUCTEM IPH
MPOEKTUPOBAHUU
00BEKTOB CTPOU-
TEIbCTBA

OCHOBHbBIE 3akoHbl H| [loka3biBaeT 3HaHUE CBo0oHO omepupyer
TEOpPEMbI JTUHAMUKH, OCHOBHBIX 3aKOHOB TEPMUHAMU U
BUJIbl JUHAMUYECKHUX | U TEOPEM JUHAMUKH, | MOHITHSIMU IO TEME
Harpy3okK, epBYIO U BUJIaX JTUHAMHYECKUX | MOMYJS
BTOPYIO 3alayd | Harpy3okK, IEpBOM U
JUHAMUKHU BTOPOU 3a1a4u
JUHAMUKH, IPUHLIMIA
BO3MOJKHBIX ITepeMe-
IICHUM,
npunnumna Jlanambepa
ONEepUpPYyET TEPMUHA-
MU U NOHATUSAMHU
JUCLUTIITUHBI
Ymern:
Pewate nepByto u C moctatouHO CHOCOOEH ¢ BBICOKUM
BTOPYIO 33Ja4M JIU- BBICOKOM J1071€i1 ca- YPOBHEM CaMOCTOSI-
HaMUKHU MOCTOSITEIBHOCTH TEIBHOCTH
OLICHUBATh OLICHUBATh U
JTUHAMUYECKHE aHAJIM3UPOBATh
XapaKTEPUCTUKU JTUHAMUYECKHE
MEXaHUYECKON XapaKTEPUCTUKU
CHUCTEMBI MEXaHUYECKONCUCTEMBI
Baanern:

OCHOBHBIMU HaBBbIKa-
MU UHTETpPUPOBAHUS
¢GbyHKUIMH pu onpe-
JIeICHUH 3aKOHOB
JBYDKEHUS, IIPU OTBE-
Tax JAOMYyCKaeT Majo-
CYIIECTBEHHbIE
MOTPEUIHOCTH, UCKa-
KEHUS JTOTHYEeCKON
MOCJIeI0BATENbHOCTH,
HETOYHYIO
apryMeHTaluIo
TEOPETUYECKUX
IOJIOKEHUN
UCTIBITHIBAET
3aTpyAHEHUs MIPH
OTBETax Ha BOMPOCHI
IperoiaBaTess.

Haseikamu onpene-
JIEHUs TUHAMHYe-
CKHUX XapaKTepH-
CTHK, TIPU PEIICHUU
WH)KECHEPHBIX 3314
IPUCYTCTBYIOT
HEOOJIBIIINE TI0-
TPEIIHOCTH, TIPU
OTBETax JOMYyCKaeT
HeOobIIre Ipode-
JIBI

HE MCKaKaIOIIIHE
€ro CoJepKaHusl.

MaTteMaTHYEeCKUM all-

napaToM npu pe-
HIEHUU 3a1a4 ¢
muddepeHrpoBaHue-

MU MHTETPUPOBAHUEM
CIIO)KHBIX  (YHKLHH,
HaBbikamu orieHKH
JMHAMUYECKUX Xapak-
TEPUCTUK,

MPAaBUIIBHO U JIOTHUECKU
CTPOMHO M3J1araet
yueOHbII MaTepuail.
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2 OHEHUBAHUE IMCBMEHHBIX PABOT CTYJIEHTOB,

PEI'VIAMEHTUPYEMbIX YYEBHBIM IINTAHOM

Pacuerno-rpadpuyeckasipadora «Craruka. Kunemaruka.JlunamMuka

TunoBasipacueTHO-
rpadudeckaspadbo-

Ta,BBINIOJIHACTCAIIOBAPUAHTAMBCOOTBCTCTBUUCMETOJUUCCKUMUYKa3aHUSMU.

Tabauna9 —PopmupyeMbleKOMNETEHIIMU (MM UXYACTH)

Kon n HauMeHOBaHUEKOMIIC-
TEHIINHU
(vkazanmuwvies PI/])

Ko u HanMeHOBaHHE WHIUKATOPA JOCTHKE-
HUS KOMIICTCHIIUHU (4acTh
KOMITCTCHIIH )

O1eHOYHBIE Ma-
TEPHAIIBI U
cpeacTa

OIIK-1 Cniocob6en pemiats 3a1a-
4u po(heCCHOHATTLHON J1es-
TEJILHOCTH Ha OCHOBE UCIOJIB30-
BaHUS TEOPETHUECKUX U MPaK-
TUYECKUX OCHOB €CTECTBCHHBIX
U TEXHHYECKUX HAYK, a TAKXKe
MaTeMaTHYECKOTO amnrmapara

OIIK-3 CnocobeH NpUHUMATH
pelieHrs B MpodeccroHaNIbHON
chepe,
CKHE OCHOBBI U HOPMAaTHBHYIO

06a3y CTpoHTEb-

HCIIOJIB3YA TCOPCTUYC-

CTBa, CTPOUTEIBHOW WHIYCTPUU
JKWJIAIIHO-KOMMYHAJIBHOTO  XO-
351CTBa

OIIK-6 CnocoGeH y4acTBOBaTh
B NPOCKTHPOBAHHU OOBEKTOB
CTPOUTEIHCTBA
KOMMYHAQJILHOTO XO3SICTBa, B

U KWINIIHO-
MOJITOTOBKE pacueTHoOro u
TEXHUKO-3KOHOMHYECKOTO
000OCHOBaHHUH  MX MPOEKTOB,
y4acTBOBaTh B IMOATOTOBKE
MIPOEKTHOMN

B TOM YHMCJICE C UCIIOJIb30Ba-

AOKYMCHTAaIUH,

HUEM CPEACTB aBTOMaTU3HUPO-
BAHHOI'O NIPOCKTUPOBAHUS

Y BBIYHCIIN-
TEJIBHBIX IPOTPAMMHBIX KOM-
IIJICKCOB

OIIK-1.4.

[TpencraBienue 6a30BbIX 1715 TpodeccHo-
HaJIbHOM Cepbl

(bu3n4ecKUX MPOLECCOB U SIBJICHUH B BUIE
MaTeMaTH4eCcKOro(ux) ypaBHeHUs(i).
OIIK-1.6.

Pemienne nHX)eHepHbIX 337a4 ¢ OMOILBIO Ma-
TEMaTUYECKOr'o anrnapara BEKTOPHOM al-
re0pbl, aHATUTUYECKOI reoMeTpuu.

OIIK-3.2.

Be10op MeTosa Miin METOAUKH

Pemenus 3amaun npodeccuoHanbHOM aes-
TEJbHOCTH

OIIK-6.18. IIpumeHeHUs] TUIIOBBIX aJITOPHUT-
MOB HCCJIEJIOBAaHUSI PABHOBECHS WM JIBUKCHUS
MEXaHUYECKUX CUCTEM IPHU MPOEKTUPOBAHUU
00BEKTOB CTPOUTEIHCTBA.

ITIpoBepka coaepxa-
Hust PI'P
3amutaPI'P (cobe-

CE/IOBAHME)
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Ta6nnnal(0—KpurepunoneHkupacyeTHo-rpaguieckoii padornl

IToxaza- KonuuectBobanion
TeH MUHUMAJb- MaKCHUMaJb-
HOE HOE

Cobmronenue rpaduka BeimosHenus: PI'P 1 2
Conepsxanue PI'P 1 2
3amura PI'P 1 2
AKTUBHOCTH TIpH BhInojaHeHuu PI'P wm npu nmy6iuyunoi 1 2
3amure gpyrux PI'P
Uroro: 4 8

Ornenka chopMUPOBAHHOCTH KOMIICTCHIIUH NP BHITIOJHCHUH U 3aIlIUTE PacyeT-
HO-Tpaduueckor paboTel ocymiecTisieTcss mo Oynokam: «Conepxanue PI'P» u «3Gamm-

TaPI Py.

Kpurepnn onenuBanusi chOpMUPOBAHHOCTH KOMIIETEHIMI MTPEICTABICHBI B Ta0-

mune 11.

Ta6aunall-Kpurepun ounenku cGopMHUPOBAHHOCTH KOMIIETEHIIHI IO pac-

Kon u HaumeHnoBanue
WHMKATOPa TOCTH-
KEHUSI KOMIIETEHIIUN
(4acT KOMITETCHIIHH )

yeTHBpraprHetREIiBpAGECd OpMUPOBAHHOCTUKOMIIETEHIIUU

Ha 6a30B oMypoBHE(JacTukoMIeTdHam@BbIIICHHOM yPOBHE

CoOTBETCTBYET OLIEHKE
«YZOBJIETBOPUTEIILHO»

50-64% ot
MaKCHUMAaJILHOTO Oasuia

CootBercTBYyET
OIICHKE «XOPOIIIO»
65-85% ot
MaKCHUMaJIbHO-
robasa

CoOTBETCTBYET OLICHKE
COTITUIHOY
86-100% ot
MaKCHMaJbHOTO Oai-
na

OIIK-1.4.
[IpencraBnenue Oa-
30BBIX IS ITpodec-
CHUOHAILHOM chepsl
Pu3nyecKuXmnpoLec-
COBUSIBJIEHUU B BUJE
MaTeMaTu4YeCcKo-
ro(ux)ypaBHeHus(i).
OIIK-1.6.

Pemienue nnxenep-
HBIX 3a/1a4 C TIOMO-
IIBI0 MaTeMaTH4e-
CKOrO arrnapara Bek-
TOPHOM anredpsl,
AHAIIMTUYECKOM Teo-

METpPHUU.

OIIK-3.2.

Bri6op MeTOo/1a
NN METOAWKH pEHIC-
HUS  3a/1a4d 1Po-
deccruoHanpHOM nes-
TCIBHOCTHU
OIIK-6.18.

[Ipumenenus Tumno-
BbIX aJITOPUTMOB

Bnaneer marepuanom
10 TeME, MOXXET BBI-
MOJHUTh PacyeThl MO
CTaTHKe,
KWHEMAaTHKe, TUHa-
MUKE, HO HC-
MBITHIBAET 3aTPy/IHE-
HUS B IIOMCKE U aHa-
m3e
uHpopMaluu  JUIst
pelIeHNs TOCTaBIICH-
HoH 3agauu. McrnoJb-
3y€T 3aKOHBI TEOpe-
THYECKON MEXaHUKU
I
peLIeHNs CTaHIapT-
HBIX 3aJ1a4

AHanusupyer 3a-
Jlaqy, HO UCTIBITHI-
BaeT 3aTPyAHEHUS
MIPH BBIIETICHUU €€
0a30BBIX COCTaB-
marommx. Haxoaur
U KPUTUYECKH
aHAJIU3UPYET UH-
dbopmaruto, HE0O-
XOJUMYIO JIJIS pe-
ICHUS
MOCTaBJIEHHOM 3a-
Jlayi.
PaccmarpuBaer
BO3MOJKHBIE BapH-
aHTBI pELICHUS 3a-
JlauM, HO 3aTPyAHs
€TCsl CaMOCTOSI-
TEIbHO BBIOpATh
ONTHMAJIBHBIN Ba-
pHUAHT.
Ucnonp3yeT 3aKOHBI
TEOPETUUYECKOMN Me-
XaHUKHU IS pelie-
HUS CTaHJAPTHBIX
3az1ay.

YMeeT npuMEeHHUTh
QITOPUTM pELICHUS

pelaeT 3a7a4uu 1o cTa-
TUKE, KHHEMAaTHKE U
JTUHAMUKE OBICTPO U
IrPaMOTHO, aHAIU3HPYET
3a/avy, BeIIENSS ee Oa-
30BbIE COCTABJISAIOIINE;
HAXOJUT U KPUTHICCKH
aHanM3upyet uHpop-
MaIuio, He0OXOANUMYIO
JUTSL pEIIEHUS TIOCTaB-
JIEHHOMW 3aJ]a4u; pac-
CMaTpUBaeT BO3MOXK-
HBIC BAPUAHTEHI peliie-
HUS 3a7]a91, OTI[CHUBAs
WX JOCTOMHCTBA U HE-
JIOCTATKU; ONpeesieT
Y OLICHUBAET MOCIIE -
CTBUS BO3MOXKHBIX pe-
menui 3agayu. O0a-
JTaeT BHICOKUM YPOBHEM
MaTeMaTUYECKUX 3Ha-
HUM [IpU PELICHNH 3a-
nad ¢ nuddepeHaupo-
BaHWEMU UHTETPHPOBA-
HHUEM CJIOKHBIX()YHK-
105058
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HCCIIeIOBA-
HUSIPaBHOBE-
CHISI U1 JIBHDKE-
HUS MEXaHU-
YECKUXCHCTEM
MIPH TPOEKTH-
pOBaHUU 00b-
€KTOB CTPOH-
TEJIHCTBA

3aJ1a4 1o CTaTHKeE,
KUHEMATHKE U JIU-
HaMHKe, HO JIO-
MyCKaeT HETOYHO-
CTH TIPU UHTETPH-
poBanuu audde-
PCHIMATLHBIX
yYpaBHEHUU
JIBHOKCHUST TOUYKH

["'pamMOTHO HCIIONIB3YyET
BaKOHbI TEOPETUUYECKON
MEXaHUKH U1 PEeLIeHUs
Bajiay 10 CTaTHKE, KU-
HEMAaTUKE U JUHAMUKE

bazoBriit

YpOBEHb CPOPMHUPOBAHHOCTH KOMIICTCHIIMH, COOTBETCTBYIOIINI OIICHKE

«YAOBIETBOPUTEIBHO»,CYUTACTCS IOCTUTHYTHIM, €CIIA CTYJIEHT MO0 UTOTaM TMOJATOTOBKHU U
3aIIUTHl pacdeTHO-Tpadudeckoil paboTel HabupaeT oT 50 10 64 GaIoB, MOBBIIICHHBIN

YPOBEHb CUUTAETCS JOCTUTHYTBIM, €CIU CTyAeHT HalOupaer ot 65 mo 100 Gamsos, npu

3TOM OLICHKC

«XOpOIIO» COOTBETCTBYET 65-85 GainoB, oneHke «oTnyHo» 86-10 06amios.
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3 ONPEJAEJIEHHUE PE3YJIb-
TATAIIPOMEXYTOY-
HOUATTECTAIINH

dopma MPOMEKYTOUHOW aTTECTAI[MH N0 AUCIUIUIMHE 3auen/oK3ameHn .

OxoHUaTeIbHBIC Pe3yNbTaThl 00y4YeHHs ((OPMHUPOBAHUS KOMIICTCHIUI) OTmpeie-
JSIFOTCSL TIOCPEJCTBOM IepeBoa OamioB, HAOPAHHBIX CTYJACHTOM B INPOLIECCE OCBOCHUS
JUCITUTUIMHBI, B OTICHKH:

— 0a30BbIi ypoBEHb C(POPMUPOBAHHOCTH KOMIETEHIIUH CUUTACTCS JOCTUTHYTHIM,
€CI  pe3yJbTaT OOYYEeHUS COOTBETCTBYET OLEHKEe «ynoBierBopurenbHo»  (50-
64peHTHHTOBBIX OAILJIOB);

— TIOBBIIICHHBIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIUM CUMTACTCSI JTOCTHT-
HYTBIM, €CJIH PE3yJIbTaT O0YYCHHUsI COOTBETCTBYET OICHKAM «Xopomio»(65-85 peitunro-
BBIX 0aJJIOB) U
«oTImIHON(86-100 peHTHHTOBBIX OAJIIOB).

dopma MPOMEeKYTOYHOU aTTECTAIUH 110 TUCIUIUINHE 3auem / IK3aMeH.

OLEHOYHBIE MATEPHAJIbI 1 CPEACTBA IJIS1 IIPOBEPKU
CO®OPMHNPOBAHHOCTHU KOMIIETEHILIM

Bonpocsl oTrkpseiToro tuna OIIK1

Jla¥iTe pa3BepHyTHIN OTBET

1 Kakue a0cTpakTHbIEe MO/JEJIM PeAJbHBIX TeJl PACCMATPUBAIOTCS B TEOPeTHYECKOI Mexa-
HUKE.

B teopernyeckoii MexaHHKe paccMaTpUBAIOTCs a0CTpaKTHBIE MOJIENH PEAIbHBIX TEJ JIBYX BHJIOB:
MaTepHraibHas TOYKa U aOCONIOTHO TBEpAOE Telo. B kadecTBe MaTeprallbHOM TOUYKH paccMaTpH-
BAIOTCsl peaJIbHbIE TeJIa UMEIOLINE KOHEUHbIE pa3Mephl B Cllyyae, KOI/ia UX MOXHO HE YUUTHIBATh
(HampuMep, MpHU MOCTYNMAaTeIbHOM JIBIDKEHHH Tell). Bo MHOTMX 3amadax, KOrja CUJIbI, IeUCTBY-
IOIIME Ha TeJI0 He BEIMKH, a MPOYHOCTh M )KECTKOCTh TEJ BEJIHMKa peajbHbIe Tesla 3aMEHAI0T ab-
COJIFOTHO-TBCPABIMU (Tena Y KOTOPBIX PaCCTOAHUA MCKIAY JIFOOBIMU ABYMs €ro TOUKaMMU OCTaroT-
Cs1 HEU3MEHHBIMHU)

2 Kakmue BUABI CBsi3eil BCTpe4yalOTCsl NMPH pellieHUH 3a71a4 Ha paBHOBecHe NMPOU3BOJIbHOI
MJIOCKOM CHCTEMBbI CHJI.

['maymkas MOBEpXHOCTH, THOKAst HUTh, HEBECOMBIN CTEPIKECHb, ITOJIBHXKHBIM U HETIOIBHIK-
HBIN IIAPHUPHI, a TAK KE TPU BUAA 3a7EJOK( )KECTKas, CKOJB3SIIUE C OJTHON U C ABYMS
CTENeHsIMHU CBOOO/IbI)

3. B 4eM 3ak/104aeTCs NPUHIIUAI 0CBOOOXKIAEMOCTH.

JIro60e HecBOOOJHOE TBEPOE TEIO MOKHO MPEJICTABUTH Kak CBOOOHOE, €Cliid 0TOPO-
CUTb CBSI3U U 3aMEHUTH UX JEHCTBUE HA TEJIO COOTBETCTBYIOIIMMHU CHIIAMU, KOTTOPBIE
HA3bIBAIOTCS PEAKIUSIMHU CBSI3EN

4. B kakuXx cJIy4asiX CWja He 1aeT MOMEHTA OTHOCUTEJIbHO OcH?

Cuia He JaeT MOMEHTa OTHOCUTENILHO OCH €CJIU €€ JIMHUS JEHCTBUSI MEePEeCceKaeT OCh WU
el mapamnensHa. [lo npyromy: Cuia He Ja€T MOMEHTa OTHOCUTEIIBHO OCH €CJIM BEKTOP
CHJIBI U OCBh JIEXKAT B OJHOU TIIOCKOCTH.

5. Kakoe 1BuKeHMe HA3LIBAETCA MOCTYNATEIbHBIM?

[TocTynaTenbHBIM Ha3bIBAE€TCS TAKOE ABUKEHUE TENa, IPU KOTOPOM JIt00as mpsimast
YKECTKO COEIUHEHHAS C TEJIOM NEPEMEIIAETCA OCTABAsACH MAPALIEIBHON CBOEMY Hadallb-
HOMY HOJIOKEHHUIO.

Bonpocel 3aKpbITOro THNA
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A% I F
}3,1
A

Fx
O M X

1. OnpeuennTL MOMCECHT CHUJIBI OTHOCUTEC/IbHO HAYaJ1a KOOpAUHAT, €CJIH CHJIAa 3a/laHa MPo-

CKIIUAAMHU F x: Fy = 210 H H U3BECTHBI KOOPAUHATDHI TOUYKHA NMPUI0KCHUHA CHJIBI

X :yA:O,lm:

A
+0
21
-21

M, M
2. B O}IHOﬁ INJIOCKOCTH paCI[O.HO)KeHbI Tpﬂ Hapbl CMJI. Oﬂpelleﬂl/lTb MOMEHT Hapbl CHJI

M 35 IPA KOTOPOM 3TAa CHCTEMA HAXOJAHUTCH B PABHOBECHH, €CJIM MOMEHTDI
M, =510 H-m, M, =120 H - :

+390
510
120

Bonpocs! orkpbiToro tuna OIIK3
[laiiTe pa3BepHyTHII OTBET
1. Kakmue peakumun BOZHHKAIOT B KeCTKOM 3aj1e/1Ke
Peakunu XecTKOU 3aJ€JIKM COCTOST U3 JIBYX CHJI, HAIPABJICHHBIX 110 OCSIM KOOPAMHAT U MO-
MEHTAa CHUJI PEAKIINH
JlonmoaHuTe
2. Teno Ha3piBaeTcs €CJIM PacCTOSIHUS MeXK1Y JIOObIMH ABYMS €ro
TOYKAMH OCTAIOTCS1 HEM3MEHHBIMH.
OtBer  abconomno meepovim
3. — 3TO TeJI0 pa3MepaMH KOTOPOro B YCJIOBHSX JaHHOH 3aga4u
MO’KHO NpeHedpeYb.
OtBer Mamepuanvhas mouka
3. BexkTopHasi BeIMuMHA paBHasi MPOM3BEIEHNI0 MACChl TOYKH HA €€ CKOPOCTh HA3bIBa-
ercst

OTBeT  KOIUYECMBOM OBUICEHUS
Bonpocel 3aKkpbITOro THNA
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hy

1. Ha apky AB neiicTByeT mapa cuJ ( Fl, Fll) u cuina F . Onpenennts cymmy ux Mmomen-
TOB OTHOCHTEJILHO ToukH A, econ el F =4 H | F =2 H [ pamuye r =2 m, naeo
CD=15m:

+-11

-8

-3

11

Bonpocs! oTkpbiToro tuna OIIK6

JaiiTe pa3BepHyThIli OTBET

1 B uem 3akio4aercsi mepBas 3aj1a4ya THHAMHKH
IlepBas 3a1aya JUHAMHUKH 3aKJIFOYAETCSA B TOM , UTO MO M3BECTHOM Macce Tella U 3aKOHY €ro
JBIKEHUSI HEOOXO0IMMO HANTH CHJIBI ACHCTBYIOIINE HAa HETO.

Jlononxaute

2 Pa3znen TeopeTHYeCKOil MeXaHMKH, 3aHUMAIOIIHIiCS M3yYeHHEM PABHOBeCHSI TeJ MO
JeHCTBHEM CHJI HA3bIBaeTCsl
OtBeT cmamuka

3 MrHOBeHHBIIi IEHTP CKOPOCTel — ITO TOYKA CKOPOCTh KOTOPOW B JAaHHbLIH MOMEHT
BpeMeHH PaBHA
OtBer  HyIIO0.

4 Cuia peakuuM HEBECOMOIr0 CTepP:KHSl HAaNpaBjeHAa BJ0JIb JUHUM COeIHHSIONIEN ero

Omeem KOHYbL
Bonpocel 3aKkpbITOro THNA

1. Touka, yckopeHHe KOTOPOii B IaHHBI MOMEHT BpeMeHHU paBHa (), Ha3pIBaeTcH:
MIIC

+MIY

MTC

HIC

4 IOPAJOK MPOBEJIEHUA IOBTOPHOMITPOME-
JKYTOUHOMATTECTAIIUM

<DopMa HpOMC)KyTO‘-IHOﬁ arreCTaliuu 110 JUCHUIIIIMHE 9K3AMEH.

®donp OLICHOYHBIX CpelCTB JUTSt MIPOBEACHUS mno-
BTOPHOM MPOMEXKYTOUHOM arrecTauu (popMHpyeTcs U3 YUCia OLEHOYHBIX CPEACTB IO
TeMaM, KOTOPbI€ HE OCBOCHBI CTYIEHTOM.

llpumeuanue:

JlomiomHUTENbHBIE KOHTPOJIbHBIE UCTIBITAHUS IPOBOISATCS ISl CTYACHTOB, HaOpaB-
mx MeHee 506ano0B (B coorBeTcTBUU ¢ «llomokeHnemM o MOIyIbHO-PEUTUHTOBOM CH-
cTeME»).
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